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PREFACE 


DEVELOPMENTS  in  electrical  science  and  engineering  have  been  so  rapid  during  the 
last  forty  or  so  years,  that  from  them  one  of  the  leading  industries  has  been  created  to 
cater  to  the  electrical  needs  of  the  country.  Before  this  period  the  telegraph  was  the 
only  practical  application  in  use.  Now  there  are  almost  countless  such  applications  and  they 
are  being  added  to  day  by  day.  They  represent  a  tremendous  increase  in  the  use  of  electricity 
in  offices,  factories,  households  and  every  activity  of  life.  To  meet  these  varied  needs  effi- 
ciently, the  electrical  industry  has  become  specialized  in  about  a  dozen  important  branches. 

This  specialization  has  further  accelerated  progress,  but  has  made  it  difficult  for  electrical 
men  themselves,  as  well  as  laymen,  to  keep  informed  on  electrical  developments  in  all  lines. 
No  single  text  boob,  reference  book  or  periodical  has  covered  all  branches  of  recent  electrical 
activities,  and  many  of  the  excellent  books  on  special  electrical  topics  have  soon  become  ob- 
solete because  of  the  rapid  advances  of  the  art. 

To  meet  the  growing  need  for  an  up-to-date  compendium  of  electrical  developments,  the 
publishers  of  the  EMF  ELECTRICAL  YEAE  BOOK  have  aimed  to  make  this  a  conven- 
ient annual  reference  book  of  current  information  about  the  electrical  industry  as  a  whole  and 
each  of  its  branches,  its  service  or  products  and  their  producers,  its  terminology,  and  other 
frequently  sought  facts  and  data  not  hitherto  readily  available. 

Three  main  classes  of  information  are  included  in  this  volume  as  follows: 

(A)  Development,  present  standing  and  data  of  the  entire  industry  and  its  leading 
'  branches ;  growth  and  status  of  the  most  important  electrical  applications ;  a  sketch  with  the 

latest  facts  about  each  of  the  national  electrical  associations ;  data  concerning  each  of  the 
electrical  engineering  colleges  and  other  electrical  schools;  lists  of  electrical  periodicals, 
libraries  and  testing  laboratories ;  biographical  sketches  of  the  leading  electrical  scientists 
and  inventors ;  facts  about  electrical  codes,  patents,  exports  and  numerous  other  electrical 
developments  and  activities.  These  various  subjects  are  so  treated  as  to  constitute  an  en- 
cyclopedia of  current  electrical  information  not  elsewhere  readily  available  for  convenient 
reference. 

(B)  Definitions  of  practically  all  electrical  words,  terms,  abbreviations,  also  of  words 
closely  related  to  the  electrical.  These  include  words  of  theoretical,  technical,  engineering 
and  practical  or  trade  interest  and  make  a  modern  electrical  dictionary  for  the  scientist,  en- 
gineer, business  man,  student,  artisan  and   layman. 

(C)  Classification  of  about  3,000  electrical  and  other  closely  related  products  made  by 
and  used  by  the  electrical  industry.  Each  of  these  is  descriptively  defined  and  followed  by  a 
list  of  its  American  and  Canadian  manufacturers.  Separate  entries  are  also  made  of  these 
manufacturers  under  company  or  firm  name,  together  with  information  regarding  their  prin- 
cipal output,  organization  and  branches.  _  There  are  also  separate  entries  of  thousands  of 
trade  names  of  products  and  by  whom  they  are  used.  These  three  classes  of  entries  con- 
stitute the  most  complete  directory  of  electrical  products  and  manufacturers  ever  conceived 
and  enable  one  to  find  quickly  all  the  producers  of  any  class  of  electrical  machinery,  appli- 
ances, instruments,  devices  or  miscellaneous  supplies.    Whether  the  product  is  looked  for 
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under  its  technical,  common  or  trade  name,  the  names  of  its  producers  are  readily  found, 
also  the  address  of  their  main  and  branch  offices  or  agencies,  location  of  factories  and  other 
information,  so  that  the  manufacturer  can  be  reached  with  minimum  delay. 

For  the  greatest  convenience  of  reference,  all  topics,  whether  they  be  in  classes  A,  B  or 
C  referred  to  above,  are  arranged  in  one  continuous  alphabetical  series  throughout  the  book 
as  in  any  encyclopedia  or  dictionary.  This  eliminates  the  time  lost  in  first  searching  through 
an  index.  Copious  cross-references  enable  one  to  find  any  topic  regardless  of  whatever  name 
it  may  be  sought  under.  In  some  cases  these  cross-references  give  all  the  information  re- 
quired without  looking  up  the  main  entry.  The  latter  is  usually  under  the  noun,  excepting 
in  cases  where  it  is  believed  the  item  will  be  sought  more  frequently  under  an  adjective 
than  noun,  for  instance  Circuit  breakers  instead  of  Breakers,  circuit.  In  cross-references  the 
initial  letter  of  the  main  entry  is  capitalized. 

In  the  selection  and  treatment  of  topics,  the  aim  has  been  to  include  all  matters  of 
general  interest  covering  every  branch  of  electrical  development,  and  to  describe  them  in  a 
simple  and  pithy  manner  that  the  nontechnical  reader  may  grasp  as  readily  as  the  electrical 
engineer.  In  general,  mathematical  formulas,  tables  of  technical  data,  discussions  of  design, 
details  of  processes,  equipment,  etc.,  are  omitted  because  adequately  covered  in  electrical 
engineering  reference  books.  The  text  contains  the  great  mass  of  up-to-date  useful  informa- 
tion about  things  electrical  most  sought  by  everyone  directly  or  indirectly  connected  with 
any  branch  of  the  electrical  industry,  by  purchasers  of  electrical  equipment,  and  by  others 
who  need  a  ready  and  reliable  source  of  facts  and  figures  on  electrical  matters.  This  last  ex- 
tensive group  includes  bankers  financing  electrical  undertakings,  architects  and  builders,  gov- 
ernment and  municipal  authorities,  libraries  and  colleges,  newspapers,  etc. 

To  keep  the  various  classes  of  information  up  to  date,  the  EMF  ELECTRICAL  YEAR 
BOOK  will  be  revised  from  cover  to  cover,  added  to,  and  issued  as  a  new  volume  each  year. 
This  revision  will  bring  all  encyclopedia  entries  and  data  in  accord  with  the  latest  develop- 
ments, all  definitions  abreast  of  current  usage,  and  all  listings  of  products  and  producers  cor- 
rected to  the  date  of  each  yearly  edition.  It  will  also  permit  adding  many  new  items  suggested 
as  desirable  by  users  of  the  book,  so  as  to  make  it  still  more  complete  and  useful  year  by  year. 

A  large  part  of  the  text  of  this  first  edition  has  been  prepared  by  a  staff  of  thirty  con- 
tributing editors  who  are  specialists  on  their  respective  subjects.  Their  contributions  are 
found  chiefly  among  the  encyclopedia  and  dictionary  topics.  The  remaining  entries  in  these 
groups  and  the  listings  of  manufacturers  and  their  products  were  prepared  by  the  office  edi- 
torial staff,  aided  by  numerous  writers  on  special  topics.  Statistical  data  have  been  derived 
from  government  reports,  the  technical  and  trade  press,  and  from  private  reliable  sources. 

The  information  from  which  the  classified  listings  of  manufacturers,  the  separate  com- 
pany entries  and  the  trade-name  items  were  prepared,  was  obtained  almost  exclusively  direct 
from  the  manufacturers,  a  special  questionnaire  being  sent  them  for  this  purpose.  Although 
regular  listings  are  entirely  free,  it  was  found  difficult  in  some  cases  to  obtain  prompt,  com- 
plete and  accurate  replies.  Every  reasonable  attempt  was  made  to  assure  accuracy  and 
completeness  in  all  listings  as  well  as  in  all  topics  and  entries  throughout  the  book.  If  er- 
rors have  crept  in,  or  omissions  are  noted,  they  are  due  to  editors,  like  other  human  beings, 
not  being  infallible  or  to  lack  of  adequate  co-operation  on  the  part  of  some  manufacturers. 
Special  efforts  will  be  made  to  rectify  any  errors,  to  check  all  listings  and  add  to  them  in  the 
next  edition.  Manufacturers  can  aid  greatly  in  this  matter  by  keeping  the  editor  supplied 
with  their  latest  catalogs. 

Manufacturers  were  given  the  privilege  of  inserting  advertisements  of  a  descriptive  na- 
ture in  place  of  the  regular  listing  of  their  name  under  the  classified  products.    All  such  ad- 
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vertiscments  inserted  in  the  text  are  marked  with  the  abbreviation  Adv.  and  are  intended  to 
furnish  additional  information  supplementing  the  general  definition  of  the  product  which  does 
not  attempt  to  point  out  features  peculiar  to  each  manufacturer's  goods.  The  advertisements 
following  the  text  are  of  the  more  customary  display  character;  an  index  to  them  is  given  in 
the  last  pages  of  the  book.*  The  advertisers  have  rendered  a  double  service  to  the  readers  of 
the  book,  by  furnishing  additional  descriptive  data  and  by  making  it  possible  to  issue  the 
book  at  a  reasonable  price.  In  communicating  with  them,  readers  will  therefore  confer  a 
special  favor  by  mentioning  having  observed  their  advertisements  in  this  book. 

The  publishers  wish  to  express  their  appreciation  of  many  valuable  ideas  contributed  by 
leaders  of  the  industry  toward  making  the  BMF  ELECTRICAL  YEAR  BOOK  what  it  is. 
They  are  especially  indebted  to  Mr.  William  L.  Goodwin  for  first  suggesting  the  possible 
scope  and  usefulness  of  a  book  of  this  kind,  which  is  believed  to  be  unique  among  the  year 
books  of  any  industry.  The  editor  makes  acknowledgment  of  the  incalculable  aid  rendered  by 
the  contributing  editors  and  other  outside  writers,  and  of  the  untiring  and  painstaking  serv- 
ice of  the  associate  and  assistant  editors.  He  also  appreciates  the  constructive  criticism  that 
has  been  received  from  many  electrical  men  to  whom  portions  of  the  proofs  have  been  sub- 
mitted. Suggestions  for  correction  of  errors  and  for  further  improvement  of  the  book  will  be 
gladly  received. 

A  Service  Bureau  has  been  established  by  the  publishers  for  the  benefit  of  subscribers 
of  the  EMF  ELECTRICAL  YEAR  BOOK.  This  will  endeavor  to  furnish  any  electrical  in- 
formation not  covered  by  the  book  aside  from  highly  technical  and  consulting  engineering 
service.  It  will  also  be  prepared  to  supply  promptly  any  information  covered  by  the  book  for 
which  facts  or  figures  are  desired  that  are  later  than  those  that  were  available  at  the  time 
of  going -to  press  with  the  last  edition.  Subscribers  to  the  book  will  thereby  be  able  to  obtain 
between  the  regular  annual  editions  the  latest  data  on  any  subject  or  listings  on  any  product 
for  which  they  have  urgent  need. 

THE  EDITOR 

Chicago,  111.,  June,  1921. 
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impere  or  nmperes, 

... plates  of  electrical 

machines  and  appliances  In  riving  ampere 

Sting   or    current-carrying    capacity.      In 
it  matter  the  abbreviation  amp.  la  pref- 
erably used  after  numerical  values  of  am- 
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A-A      ELECTRIC      MFG.      CO.,      THE.— 
Bridgeport,  Conn.     ™ 
lighting  "—  ■■     - 


-  _,    Manufacturer  of  Street 

fixtures,   metal  shades  and  reoec- 
"     '     "       itary,  C. 


i.    Prct 

M.  Alvord.  ___ = „--. 

E,  C.  Spargo.     Main  office  and  factory,  303 


i  by  _ 
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Harris:  secretary,  H.  C. 

A.  A  R.  LAMP  CO.,  THE.— 121-123  La- 
fayette St..  Newark.  N.  J.  Manufacturer 
of  table  and  reading  lamps.  Buslneas  es- 
tablished 1918.  President  and  general  man- 
ager. A.  J.  Ralnaud;  vice -president  and 
treasurer.  William  J.  Ralnaud:  secretary, 
M.  O.  Ralnaud.  Sales  representatives,  T. 
U.  Hamilton,  139  5th  Ave.,  New  York,  N.  Y.: 
Hlmmelstem  Bros..  San  Francisco.  Cal.. 
and  Los  Angeles,  CaL;  George  D.  DonkeL 
44  Federal  St.,  Boston,  Mass.:  Marcus  S. 
Kept.  ISO  N.  Dearborn  St.,  Chicago,  111. 

A,  A  8. — Trade  name  for  power  plant  gas 
producers  manufactured  by  Akerlund  * 
Semraes.   Inc.,   IT  Battery  PI.,   New.  York, 


A  a\  W  ELECTRIC  SIGN  CO..  THE.— 
Cleveland.  Ohio.  Manufacturer  of  electric 
signs,  flashers,  time  switches,  reflectors  and 
color  shades.  President  and  general  man- 
ager. H.  J.  WaJser;  vice-president  and 
treasurer,  C.  P.  Bryan;  secretary,  J.  A. 
Cllne. 

A-1.— Trade  name  for  battery  clips  manu- 
factured by  Charles  F.  Hartung,  802  Hlg- 
glns  Bldg.,  Los  Angeles.  Cal. 

ABAMPERE. — The  magnetic  property  Of 
an  electric  current  Is  made  the  basis  of  the 
definition  of  the  absolute  unit  of  electric 
current.  The  absolute  electromagnetic  unit 
of  current  Is  that  current  which  when  flow- 
ing through  a  conductor  bent  Into  a  ring  of 
one  centimeter  radius  exerts  a  force  of  Ir 
dynes  on  a  unit  magnet  pole  placed  at  the 
center  of  the  ring.  This  unit  Is  too  large 
for  many  practical  purposes.  It  has  no 
name,  but  Is  usually  known  as  the  ab- 
ampere-   One  abampere  equals  10  amperes. 


Co.,  i 


i.  Del. 


ABBOTT — Trade  name  for  pull  chain 
acorns  manufactured  by  Harvey  Hubbell, 
Inc.  Bridgeport,  Conn. 

ABBOTT  BALL  CO.,  TH  E.— Hartford, 
Conn.  Manufacturer  of  ball  beatings. 
Business  established  1909.  President  and 
treasurer.  George  E.  Abbott;  secretary,  C. 
H.  Abbott;  sales  manager,  C.  R.  Abbott 

ABC. — Trade  name  for  storage  batteries 
and  storage  battery  equipment  made  by  the 
Alberta  Battery  Co.,  Ltd..  420-422  9th  Ave., 
E„  Calgary,  Alta.,  Can. 

ABC. — Trade  name  for  electric  Ironing 
machine  manufactured  by  the  Altorfer 
Bros.  Co.,  Peoria,  111. 

ABC— Trade  name  for  electric  ventilating 
fans,  blowers  and  steam  engines  manufac- 
tured by  the  American  Blower  Co.,  Detroit, 
Mich. 

ABC. — Trade  name  for  plugs  and  recep- 
tacles manufactured  by  Albert  &  J.  M. 
Anderson  Mfg.  Co.,  Boston.  Mass. 


B.  C— Trade     name    for    conduit    ; 

pipe  hanger  manufactiA-ed  by  Fee  &  " 
81  Beekman  St.,  New  York,  N.  Y. 


y  Fee  &  Mason, 


A.  B.  C.  GENERATOR  CO.— 1116-17  S. 
Olive  St.,  Loa  Angeles.  Cal.  Manufacturer 
of  generators  for  automobile  lighting  and 
starting.     C.  Will  Rlsden,  sole  owner. 

ABC    SUPER    ELECTRIC Trade    name 

for  oscillating  cylinder  type  electric  wash- 
ing machine  manufactured  by  the  Altorfer 
Bros.  Co.,  Peoria,  111. 

ABCO  MFQ.  CO.— 1083  Walnut  St.,  Chi- 
cago, 111.    Manufacturer  of  lighting  flxtures. 

ABCOUl.OMB.— The  absolute  unit  of 
quantity  of  electricity  Is  that  quantity 
which  is  transferred  or  delivered  by  one 
abampere  In  one  second.  It  has  no  dis- 
tinctive name,  but  is  usually  called  the 
abcoulomb.     One  abcoulomb  equals  10  coul- 

AB-CUM-O-QRAPH— Trade  name  for 
miniature  motion -picture  machines  made 
by  A.  B.  Cummlngs,  53-E9  Falmouth  St., 
Attleboro.  Mass. 

ABELL-HOWE  CO.— 332  S.  Michigan 
Ave..  Chicago,  III.  Manufacturer  of  power 
transmission  chains.  President  and  treas- 
urer, O.  J.  Abell;  secretary,  C.  E.  Kane. 

A-BEST-O.— Trade  name  for  electric 
Irons  manufactured  by  the  Dover  Mfg.  Co., 
Dover,  Ohio. 

ABFARAD.- The  capacitance  Of  a  con- 
ductor or  system  of  conductors  is  measured 
by  the  quantity  or  charge  of  electricity  re- 
quired to  raise  the  potential  of  the  conduc- 
tor one  unit.  The  absolute  unit  of 
capacitance  Is  that  capacitance  whose  po- 
tential Is  raised  one  abvolt  by  one  ab- 
coulomb. This  unit,  which  Is  sometimes 
called  the  abfarad,  Is  much  too  large  for 
practical  purposes  and  a  smaller  one,  tho 
farad,    Is   used.      One    abfarad    equals    10* 

A  BH  EN  RY.— Whenever   the   Intensity  of 

a  current  In  a  conductor  changes,  an  elec- 
tromotive force  is  developed  which  opposes 
the  change.  The  value  of  this  electro- 
motive force  depends  upon  certain  physical 
characteristics  of  the  circuit  which  when 
re  called  Its  Inductance.  The 
ilt  of  Inductance  is  that  In  which 
one  abvolt  Is  Induced  when  the  current 
changes  at  the  rate  of  one  abampere  per 
second.  This  Is  a  small  unit  and  has  no 
distinctive  name,  although  sometimes  called 
the  abhenry;  1  nblienry^KM  henry. 
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ABJOULE— The  unit  of  work  In  the  ab- 
solute electromagnetic  system  of  units  Is 
the  work  done  In  a  circuit  by  a  unit  quan- 
tity of  electricity  (abcoulomb)  against  a 
unit  potential  difference  (abvolt).  Although 
this  small  unit  of  work  has  no  universally 
accepted  name.  It  1s  often  called  the  ab- 
Joule;  1  abjouleol  erg=10->  Joule. 

ABLETT  CO.,  CHARLES  R.— IBB  Fulton 
St,  New  York.  N.  Y.  Manufacturer  of  In- 
candescent lamps. 

A  BOH  M— The  absolute  unit  of  electrical 
resistance  la  that  resistance  which  requires 
an  electromotive  force  of  one  abvolt  to  force 
one  abampere  through  It.  This  la  a  vsry 
small  unit  and  Is  usually  called  the  abohm. 
It  equals  one-bllllonth  of  an  ohm,  or  10* 
abohms  equal  one  ohm. 

ABOLITE.— Trade  name  for  porcelain 
enameled  reflectors  manufactured  by  the 
National  Screw  ft  Tack  Co.,  AB  Products 
Division,  Cleveland,  Ohio. 

ABRASIVE  CO.— Philadelphia,  Pa.  Manu- 
facturer of  electrically  produced  abrasives 
and  grinding  wheels.  Business  established 
1894.  President,  Louis  T.  Byers;  vice-pres- 
idents. J.  Harvey  Byers,  Lawrence  J.  Mor- 
—     Samuel    ~ 


- 1.  James  ft  Fraley  Sts..  Philadel- 
phia, Pa.  Factories,  Philadelphia.  Pa.,  and 
Hamilton.  Ont.,  Can.  Branch  office  and 
warehouse,  S66  W.  Washington  Blvd..  Chi- 
cago, 111.  Sales  representative,  D.  W. 
Grover,  80  Church  St.,  New  York,  N.  Y. 

ABRASIVE  BLOCKS,  HONES,  STONES, 
ETC. — Abrasives,  many  of  which  are  pro- 
duced electrically,  are  often  made  up  In 
the  form  of  blocks  or  bricks,  hones,  stones, 
etc.,  as  well  as  grinding  wheels  and  com- 
mutator stones.  The  blocks  are  uaed  for 
special  purposes,  such  as  for  cleaning  cast- 
ings and  other  rough  work,  rubbing  down 
concrete,  marble,  slate  and  mosaic  work 
and  In  the  Oner  grades  as  whetstones  and 
hones  for  sharpening  knives  and  other  In- 
dustrial and  household  cutting  tools  and 
devices. 

M  an  uf  acture  rs : 

ACME  ABRASIVE   CO.,    2221-23  Orchard 


,  Chlca 


;  III. 


ABRASIVES,  ELECTRICALLY  PRO- 
DUCED.—Many  of  the  abrasives  now  In  use 
for  grinding,  smoothing  and  polishing  tools, 
metal  parte,  etc.,  are  electrically  produced. 
This  Industry  has  become  more  prominent 
within  the  last  few  years  because  of  the 
practical  cessation  of  International  ship- 
ping during  the  war.  which  prevented  many 
of  the  natural  abrasives,  such  as  emery, 
garnet,  quarts,  corundum,  pumice,  trlpoli, 
etc.,   from  being   Imported   in   large  quan- 


At  the  i 


greater  use  of  abrasives,  and  the  elec- 
trically produced  abrasives  were  found  to 
be  superior  to  the  natural  abrasives  in  most 

Those  produced  electrically  are  known 
under  various  trade  names,  of  which  the 
most  common  la  carborundum.  Some  of 
the  others  are  electrolon,  eiolon,  sllundum. 
carbon  I  tc.  aloxlte,  alundum  and  borolon. 
The  last  three  are  electrically  fused  alum- 
ina, while  the  others  are  silicon  carbide, 
which  see.  These  materials  are  made  in 
various  degrees  of  hardness,  some  of  them 
approaching  that  of  the  diamond,  which  la 
the  hardest  known  substance. 

The  furnace  much  used  for  fusing  alum- 
ina is  a  special  arc  furnace  In  the  form  of 
a  truncated  cone.  High-grade  bauxite  or 
other  aluminous  ore  Is  fed  in '  at  the  top 
continuously   and   melted    down   until   the 
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products  a  furnace  constating  of  a  Ore-brick 
bed  mounted  In  section*  la  used.  Brick 
walls  are  used  (or  the  ends  and  a  bundle  of 


Is  given  under  Silicon  carbide. 
Manufacturers : 
Abrasive  Co.,  James  &  Fraley  Sta..  Phila- 
delphia, Pa.    "Borolon,"  "Baectrolon." 
Canadian      Aloiite      Co..      The.      Niagara 

Falls.  Ont..  Can. 
'■'-"■--- j..™    <-.-      n*..-     Niagara    Falls. 


Carborundum    Co., 


N.  T. 

Exoton  C 


,  Blaadell.  N.  Y.     "Carbolon," 


Philadelphia.  Pa- 
General  Abrasive  Co.,  Inc..  College  . 
Niagara  Palis,  N.  T.     "Llonlte/'  ' 

General  Platers'  Supply  Co.,  Inc.,  4(9-493 

Broome  St.,  New  York,  N.  Y. 
Norton    Co.,    Worcester,    Mass.      "Alun- 

dura,"  "Crystolon,"  "Bllundum." 
Stiles  &  Co..  H.  A.,  ST  Oliver  St..  Boston, 

Mass. 
AB-REC— Trade     name     tor     electrolytic 
rectifiers    manufactured    by    the    American 
Battery  Co.,  1134  Fulton  St.,  Chicago,  111. 

A.  B.  S. — Trade  name  for  casting  copper 
produced  by  the  Anaconda  Copper  Mining 
Co.,  42  Broadway.  New  York,  N.  Y. 

ABSOLUTE  BLOCK  SYSTEM.— See  Sig- 
naling   systems,    railway    block    and    Inter- 

ABSOLUTE  CON-TAC-TOR  CO.— 137  N. 
Dearborn  St.,  Chicago,  BL  Manufacturer 
of  switches,  contactors,  sign  flashers,  ther- 
mostats, relays  and  Interrupters.  Business 
established  1917.  President  and  general 
manager,  Louis  A.  M.  Pbelan;  vice-presi- 
dent. Paul  K.  Cramblet;  secretary,  James 
A.  Crotty;  treasurer,  Herman  Larson;  sales 
manager.  William  P.  Templetuan. 

ABSOLUTE   UNITS.— See  Units,  systems 

ABSORBERS.  SHOCK,  FOR  LAMPS— 
Special  spring  or  other  resilient  suspension 
devices  for  lamps  that  are  mounted  In  fac- 
tories or  other  places  where  they  are  sub- 
jected to  violent  vibration.  In  the  early 
days  of  the  tungsten-fl  lament  lamp  the  fila- 
ments were  very  fragile  and  there  was 
frequent  need  for  shock  absorbers.  This 
has  been  gradually  removed  by  the  im- 
provement In  filament  manufacture,  espe- 
cially the  production  of  drawn-wire  fila- 
ments. More  recently  a  specially  rugged 
tungsten  tamp  (mill  type  Maada)  haa  been 
Introduced  for  use  in  places  where  the  most 
violent  vibration  Is  met  with.  The  need 
for  special  shock  absorbers  has  consequent- 
ly been  greatly  reduced. 

Manufacturers: 

BENJAMIN  EIjECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin  Shock  Absorbers  fur- 
nished separately  or  with  fixture  align- 
ers  or  with   suspension   fittings. — Adv. 

Barter  Mfg.  Co.,  622  8.  Clinton  St.,  Chl- 

WATERBURY  BUTTON  CO..  836  S.  Main 
St..  Waterbury.  Conn.  (See  display  ad- 
vertisement on  page  1318.) 

A  B  VOLT. —Whenever  a  conductor  la 
moved  across  a  magnetic  field  an  electro- 
motive force  Is  Induced  In  the  conductor. 
This  physical  principle  is  made  the  basis 
of  the  definition  of  the  absolute  unit  of 
electromotive  force.  One  absolute  unit  of 
electromotive  force  Is  Induced  In  a  conduc- 
tor when  It  cuts  one  magnetic  line  per 
second.  It  Is  usually  called  the  abvolt. 
This  Is  a  small  unit  and  la  equal  to  one 
hundred -millionth  of  a  volt;  IP  at/volts 
equal  one  volt. 

ABWATT.— The  absolute  unit  of  electric 
power  or  rate  of  doing  work  In  a  circuit  is 
the  work  done  In  a  nonlnductlve  circuit  by 
a  unit  current  (abampere)  acting  against  a 
unit  potential  (abvolt).  This  power  unit  is 
frequently  called  the  abwatt.  It  is  a  very 
small  unit;  1  abwatt=l  abjoule  per  second = 
1  erg  per  second =10-J  watt. 

A.  C. — Trade  name  for  electric  horn 
manufactured  by  the  Russell  Electric  Co., 
Banbury,  Conn. 

A-C.  OR  A.  C— Abbreviations  for  alter- 
nating current.  The  form  a-c.  Is  preferred 
when  used  adjectlvely,  as  In  a-c.  circuit, 
a-c.  voltmeter.  A.  C.  Is  the  older  form. 
Present  practice  tends  toward  spelling  out 
alternating  current,  unless  used  adjectlvely 

A-C  ELECTRICAL  MFO.  CO.,  THE.— 
4th  St.  U.  B.  Bldg.,  Dayton.  Ohio.    Manu- 


Buslness  established  1918.  President,  Kelly 
It.  Jacoby;  vice-president  and  general  man- 
ager, R.  Harry  Cronlnger;  secretary  and 
treasurer,  C.  H.  Bosler. 

ACCESSORIES  MFO.  CO.— 3311-29  N. 
Crawford  Ave.,  Chicago,  El.  Manufacturer 
of  electrical  automobile  accessories.  Busi- 
ness established  1916.  President  and  gen- 
eral manager.  Fillmore  W.  Todd,  secre- 
tary, Q.  a.  Barry;  treasurer,  Carl  Otrennba, 
Sales  representative,  W.  L.  Marsh.  David 
Whitney  Bldg..  Detroit,  Mich. 

ACCUMULATORS.— A  terra  formerly 
much  used  for  storage  batteries  or  second- 
ary cells  and  still  so  used  abroad,  but  rarely 
In  the  United  States.    See  Batteries,  stor- 

ACE.— Trade  name  for  fractional  horse- 
power motors  manufactured  by  the  A-C 
Electrical  Mfg.  Co.,  4th  St.  U.  B.  Bldg., 
Dayton,  Ohio. 

ACE. — Trade  name  for  commercial  light- 
ing fixture  manufactured  by  the  Ivanhoe- 
Regent  Works  of  General  Electric  Co.,  6716 
Euclid  Ave.,  Cleveland,  Ohio. 

ACETIC  ACID.— HCH.O,;  can  be  made 
by  the  electrolytic  oxidation  of  acetylene. 

ACETONE— CH«  CO  CH,;  can  be  made 
by  the  electrolytic  oxidation  of  acetylene, 
CH* 

ACETYLENE.— C(Hi;  a  gas  made  by  the 
action  of  water  on  calcium  carbide;  can  be 
converted  by  electrolytic  oxidation  Into  ace- 
tone and  acetic  aold. 

ACHESON,  EDWARD  GOODRICH.— An 
American  Inventor,  elect  roche  mist  and 
manufacturer,  bom  at  Washington,  Pa..  In 
185(.  At  the  age  of  16  he  was  taken  from 
school  to  fill  a  position  at  his.  father's  blast 
furnace.  In  1S7S  his  father  died  and  from 
then  until  1880.  when  he  began  to  work  for 
Thomas  A.  Edison  as  an  assistant  drafts- 
man, he  had  an  unsettled  career,  being  suc- 
cessively chalnman  In  a  surveying  party, 
railroad  ticket  clerk,  engineer,  bookkeeper 
and  Iron  miner.  While  in  Paris  in  1881,  a 
chance  remark  made  by  a  famous  gem  ex- 
pert caused  young  Acheson  to  appreciate 
the  value  of  an  efficient  abrasive,  and  this 
led  to  researches  that  In  1391  resulted  In 
his  discovery  of  carborundum.  Now  mil- 
lions of  pounds  are  being  produced  annually 
at  the  Acheson  plant  at  Niagara  Falls, 
where  there  are  Installed  some  of  the 
largest  electric  furnaces  In  the  world.  Be- 
tween 1895  and  1899.  Dr.  Acheson  worked 
out  a  process  for  making  pure  graphite, 
produced  for  the  first  time  from  non- 
graphitlc  amorphous  carbon.  This  discov- 
ery led  to  a  new  realm  of  scientific  develop- 
ment, resulting  In  the  much  wider  use  of 
the  electric  furnace  commercially.  An  Im- 
portant discovery  of  Dr.  Acheson's  came  as 
the  result  of  an  attempt  In  1906  to  Increase 
the  abrasive  value  of  carborundum.  In- 
stead of  a  harder,  a  softer  material  was 
discovered,  an  Ideal  lubricating  product. 
He  discovered  the  underlying  principle  of 
deftocculation,  or  dividing  the  particles  of 
matter  into  a  finer  state,  and  from  his  ex- 
periments In  this  field  a  number  of  highly 
regarded  commercial  lubricants  have  re- 
sulted. The  mixture  of  deflocculated 
graphite  and   water  has   made  possible  the 

Sreclseness  with  which  tungsten  wire  is 
rawn  for  Incandescent  lamp  filaments.  In 
1909  he  received  the  Perkin  medal  from  the 
Society  of  Chemical  Industry;  from  the 
Academy  of  Arts  and  Science,  the  Rumford 
medal  (1907),  and  twice  from  the  Franklin 
Institute"  the  John  Scott  medal. 

ACHESON  GRAPHITE  CO.— Niagara 
Falls,  N.  Y.  Manufacturer  of  graphite  and 
graphite  products.  .Business  established 
1900.  President.  Dr.  Edward  G.  Acheson; 
first  vice-president  and  general  manager. 
Acheson  Smith:  second  vice-president,  E, 
G.  Acheson,  Jr.:  secretary,  Orrin  E.  Dun- 
lap:  treasurer,  Frank  N.  Coe;  sales  man- 
ager, William  H.  Arlson.  Main  office. 
Niagara  Falls,  N.  Y.  Factories.  Niagara 
Falls,  N.  Y.,  Buffalo,  N.  Y.,  and  Niagara 
Falls,  Ont.,  Can.  Branch  offices,  20  E. 
Jackson  Blvd..  Chicago,  111,;  90  West  St., 
New  York,  N.  Y. 

ACHESON  OILDAO  CO.— Port  Huron. 
Mich.  Manufacturer  of  lubricating  oils  and 
graphite.  President,  Dr.  Edward  G.  Ache- 
son; vice-president,  Edward  G.  Acheson. 
Jr.;  acting  secretary.  M.  Warren  Taylor; 
acting  treasurer,  H.  L.  Miller;  sales  man- 
ager, George  It.  Slegrist. 

ACHESON  TOOL  &  DIE  CO 60S  N.  4th 

St.,  Columbus,  Ohio.  Manufacturer  of 
special  tools,  dies,  Jigs,  fixtures,  etc.  H. 
S.  Acheson,  general  manager. 

ACID  AND  ALKALI  PROOF  COATING. 
— Trade  name  for  Insulating  varnish  manu- 
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factured  by  the  Relsenman  Mfg.  Co.,  Ltd., 
Franklin,  Pa. 

ACKER  PROCESS.— A  •»._.__ 
production  of  chlorine  and  caustic  s 
the  electrolysis  of  fused  sodium  cl 
The  cell  Is  of  cast  Iron,  lined  with  magne- 
site  brick,  the  anodes  of  graphltlied  car- 
bon, and  the  cathode  a  layer  of  molten  lead 
In  the  bottom  of  the  cell.  The  cells  are 
operated  at  a  temperature  of  about  850*  C, 
each  absorbing  between  B  and  T  volts,  with 
a  current  density  of  about  BOO  amp.  per 
Square  decimeter.  Chlorine  Is  drawn  off 
mixed  with  about  nine  times  Its  volume  SjC 
air.  The  cathodic  lead-aodlum  alloy  passes 
out  to  a  small  chamber  where  the  sodium 
Is  oxidized  to  caustic  soda  by  a  steam  Jet. 
The  molten  lead  and  caustic  are  separated 
by  gravity,  the  caustic  flowing  off  continu- 
ously, and  the  lead  being  conducted  back  to 
the  cell,  while  the  hydrogen  generated 
burns  at  the  mouth  of  the  chamber.  The 
process  was  operated  for  several  years  at 
Niagara  Falls,  but  was  abandoned  after  the 
destruction  of  the  plant  by  fire. 

ACKERMAN  — Trade  name  for  friction 
tape  manufactured  by  the  Ackurate  Rubber 
Co.,  Inc.,  263  Broadway.  New  York.  N.  Y. 

ACKERMAN-JOHNSON  CO.  —  616  W. 
Jackson  Blvd.,  Chicago,  m.  Manufacturer 
of  expansion  anchors.  Business  established 
1916.      President.    C.    N.    Ackerman:    secre- 


by  the  National  Brake  Co.,  Inc.,  888  EUi- 
cott  So...  Buffalo,  N.  Y. 

ACKURATS  RUBBER  CO.,  INC.— 363 
Broadway,  New  York,  N.  Y.  Manufacturer 
of  insulating  tape.  Business  established 
1920.  President.  Wlllard  C.  Candee;  secre- 
tary and  treasurer,  Charles  V.  Ackerman. 
Factory,  Clifton.  N.  J. 

ACME. — Trade  name  for  commutator 
stones,  grinding  wheels,  abrasives,  etc., 
manufactured  by  the  Acme  Abrasive  Co.. 
3221-23  Orchard  St..  Chicago.  111. 

ACME. — Trade  name  for  transformers 
and  radio  apparatus  made  by  the  Acme 
Apparatus  Co.,  27  Windsor  St..  Cambridge. 

ACME. — Trade  name  for  power  transmis- 
sion belting  manufactured  by  the  Acme 
Belting  Co..   Nilen,  Mich. 

ACME,— Trade   name   for   battery- charg- 


1   Hamilton  Ave., 


Electric  &   Mfg.   Co., 
Cleveland,  Ohio. 

ACME — Trade  name  for  steel  squares 
and  levels  manufactured  by  the  Acme  Level 
&  Mfg.  Co..  Toledo,  Ohio. 

ACME. — Trade  name  for  packing  and 
shipping  hardware  and  supplies  manufac- 
tured by  the  Acme  Steel  Goods  Co.,  2840 
Archer  Ave.,  Chicago,  ni. 

ACME. — Trade  name  for  storage  batteries 
made  by  the  Acme  Storage  Battery  Corp.. 
19  Main  St.,  Poughkeenaie.  N.  Y. 

ACME. — Trade  name  for  wire  manufac- 
tured by  the  Acme  Wire  Co.,  Dlxwell  Ave., 
New  Haven,  Conn. 

ACME. — Trade  name  for  pipe  threading 
tools  manufactured  by  the  American  Tap 
&  Die  Co.,  Greenfleld,  Mass. 

ACME.— Trade  name  for  bells  and  bui- 
sers  manufactured  by  the  Anson  la  Elec- 
trical Co.,  Ansonla,   Conn. 

ACME. — Trade  name  for  steam  engines 
manufactured  by  the  Automatic  Furnace 
Co..  1st  &  Harshman  Sta.,  Dayton,  Ohio. 

ACME Trade     name     for    weatherproof 

sockets,  cleat  rosettes  and  receptacles 
manufactured  by  the  Crescent  Electric  Co.. 
Mountain  Grove,  Mo. 

ACME. — Trade  name  for  motors,  gen- 
erators, motor-driven  polishing  machines, 
fans,  eta.  manufactured  by  the  Dllg  Mfg. 
&  Trading  Co.,  2T  E.  125th   St..  New  York, 


314  S.  8th  St.,  St.  Louis,  Mo. 

ACME. — Trade  name  for  switches  and 
connectors  manufactured  by  the  Reliable 
Electric  Co.,  3143  Carroll  Ave.,  Chicago.  TJL 

ACME — Trade  name  for  oilers  manufac- 
tured by  the  Waterbury  Mfg.  Co..  Water- 
bury,  Conn. 

ACME. — Trade  name  for  electric  cloth 
cutting  machine  manufactured  by  the  Wolf 


grinding    wheels,    abrasives, 


Hashed 
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and  general  manager,  William  L.  Weber; 
vice-president,  Frank  Gasa;  secretary  and 
treasurer,  K,  M.  Qualey. 

ACME  APPARATUS  CO.— 87  Wtndaor 
St.,  Cambridge,  Mass.  Manufacturer  o* 
transformers  and  radio  apparatus  Bual- 
neaa  established  1B1».  President  Ashley 
C.  Zwlcker;  secretary,  Melville  Baatham; 
treasurer,  Claude  F.  Cairna. 

ACME  BELTING  CO.— NUes,  H 1  c  h. 
Manufacturer  of  belting:  for  motors  and 
generators.  Main  office  and  factory,  Nllea, 
Mich.  Branoh  offices,  Chicago,  111.1  Men 
fe-leans.  La.;  Kan saa  City,  Mo. 

ACME  DIE  CASTING  CO  HP  .—Brooklyn. 
N.  T.  Manufacturer  of  die  castings.  Busi- 
ness established  1B16.  Prealdent.  Q.  W. 
Bungay;  vice-president  and  treaaurer,  A.  G. 
Hamilton;  aecretary  and  sales  manager.  H. 
I.  Mulligan.  Main  office,  87  35th  St.,  Brook- 
lyn, N.  Y.  Factory,  Brooklyn,  N.  T. 
Branch  offices,  178  Federal.  Boston,  Mass.; 
Philadelphia.  Pa.:  Detroit,  Mich  -  17E  W. 
Jackson  Blvd.,  Chicago,  111.;  Cleveland, 
Ohio;  344-48  St.  Paul  St.,  Rochester,  N.  T. 

ACME  ELECTRIC  A  MFG.  CO.,  THE.— 
1444  Hamilton  Ave..  Cleveland,  Ohio. 
Manufacturer  of  battery-charging  equip- 
— ent  Business  established  1917.  President 
"  sneral  manager,  O.  R.  Hlllatrom;  vice- 
ea  manager,  it,  A.  Lais; 
laurer,  C.  H.  Bunch. 

ACME  ENGINEERING  CO.— Louisville, 
Ky.    Manufacturer  of  farm  lighting  plants. 

ACME  GAS  *  ELECTRIC  FIXTURE  CO. 
—Ill  W.  14th  St.,  New  York.  N.  Y.  Man- 
ufacturer of  portable  electric  lamps, 

ACME  LAMP  WOHKS.--EB  Cambridge 
Ave.,  Jersey  City,  N.  J.  Manufacturers  of 
nitrogen  lamps.  Business  established  1B1U. 
President,     Nathan     Schwartier;     general 


ACME  LEVEL  &  MFG.  CO.— Toledo. 
Ohio.    Manufacturer  of  steel  squares,  levels 

ACME  LIGHTING  FIXTURE  CO.,  INC.— 
112-188  W.  14th  St.,  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures  and  port- 


ACME  PIPE  STRAP  CO.— Detroit,  Mich. 
Manufacturer  of  conduit  and  pipe  straps. 
Andrew  J.  Weatherwaz,  proprietor. 

ACME  RUBBER  MFG.  CO.— Trenton.  N. 
J.  Manufacturer  of  rubber  belting  for 
motors  and  generators. 

ACME  STEEL  *  MALLEABLE  IRON 
WORKS,  INC.— 245  Military  Rd.,  Buffalo, 
N.  Y.  Manufacturer  of  malleable  iron  cast 
Ings.  Business  established  189B.  Prealdent 
D.  J.  Carson;  vice-president,  D.  W.  Roper; 
secretary,  C.  J.  Brandt;  treasurer,  F.  K. 
Hlaer:  general  manager,  W.  C.  Letchworth. 

ACME  STEEL  GOODS  CO.— Chicago,  111. 
Manufacturer  of  packing  and  shipping 
hardware  and  supplies.  Business  estab- 
lished 1880.  President  James  B.  MacMur- 
ray;  vice-president  and  secretary.  R.  H. 
Norton;  vice- prealdent,  F.  C  Gifford;  treas- 
urer, Donald  MacMurray.  Main  office.  2840 
Archer  Ave.,  Chicago,  Hi.  Factories.  Chi- 
cago, ML.  and  Riverdale,  III.  Branch  offices. 
MS  Lafayette  St.,  New  York,  N.  Y.;  10-14 
Tift  St..  Atlanta.  Qa,;  811  California  St., 
San  Francisco.  Cat. 

ACME  STORAGE  BATTERY  CORP.— 19 
Main  St.,  Poughkeepsle,  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished IBIS.  President.  William  H.  Reld; 
vice-president  and  general  manager.  Aldo 
Bologuesl;  secretary  and  treasurer.  Fred- 
erick L.  Held;  aalea  manager.  H.  Eggleston. 
Bales  representative.  A.  J.  Flak.  067  Wood- 
ward Ave.,  Detroit,  Mich. 

ACME  WIRE  CO.,  THE.— New  Haven, 
Conn.       Manufsctur-     " 


products.  Business  established  1904.  Pres- 
ident Victor  Morris  Tyler;  vice -presidents, 
E.  L.   Hartpcnce.   L.    S.   Homer,   L.    Styler: 


retary.    James   B.    Wheeler;    treasurer, 

Brower  Hewitt:  general  manager,  Edgar  L, 
Hart  pence;  sales  manager,  Leonard  S. 
Horner.  Main  office  and  factory,  nlxwell 
Ave.,  New  Haven,  Conn.  Branch  offices,  52 
Vanderbllt  Ave.,  New  York,  N.  Y.r  S21 
Guardian  Bldg.,  Cleveland,  Ohio.;  G8  W. 
Jackson  Blvd.,  Chicago,  111. 

ACM  ETA  U— Trade  name  for  lighting  fu- 
tures and  portable  electric  lamps  manu- 
factured by  the  Acme  Oaa  &  Electric  Fix- 
ture Co..  Ill  W.  14th  St.  New  York,  N.  Y. 

ACORN. — Trade  name  for  threading-  dies 
manufactured  by  the  Greenfield  Tap  &  Die 
Corp.,  Sanderson  St.,  Greenfield.  Mass.,  and 


e  for  oil  cups  raanu- 


ACORN. — Trade  name  for  electric  ranges 
manufactured  by  the  Rathbone  Sard  Elec- 
tric Co.,  Inc.,  Albany,  N.  Y. 

ACORN      INSULATED      WlflE      CO T7 

Richards  St.,  Brooklyn,  N.  Y.  Manufactur- 
er of  alectrio  light  and  telephone  wlrea. 
Business  established  1914.  Walter  R. 
Prosaer  and  Alfred  L.  Prosser,  active  part- 

ACORNS,  PULL  CHAIN.— At  the  lowei 
end  of  the  pull  chain  so  often  used  with 
pull  sockets,  rosettes,  celling  and  fixture 
switches,  there  Is  often  provided  an  ac 
shaped  brass  ornament  that  also  at 
conveniently  In  grasping  the  chain.  Sc 
times  this  may  be  rendered  luminous; 
the  latter  type  see  Attachment*,  luminous, 
for  switch  buttons,  pull  chains,  etc 

Manufacturer*: 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,  Conn.     "Arrow." 

Bryant  Electric  Co..  The.  1481  State  St., 
Brldguport,  Conn.    "Bryant" 

Eadc.  John  B.,  1Z4G  Bddy  St..  Providence, 
R.  I. 

Hubbell,  Ino..  Harvey,  Bridgeport,  Conn. 
"Abbott." 

8COVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury,  Conn.  (See  display  advertise- 
ment on  page  138J.) 

Stlmpson  Co.,  E.  B„  Brooklyn.  N.  Y. 

WATERBURY  BUTTON  CO.,  886  S.  Main 
St.,  Waterbury,  Conn.  (See  display  ad- 
vertisement on  page  1818.) 

ACOUSTI  CON  .—Trade  name  for  hearing 
device  for  the  deaf  and  for  detective  serv- 
ice, manufactured  by  the  Dictograph  Prod- 
ucts Corp.,  280  W.  42nd  St.,  New  York, 
N.  Y. 

ACTINIC  RAYS.— A  term  applied  to  that 
portion  of  the  spectrum  which  Is  especially 
active  In  producing  chemical  reaction  — 
for  example  in  a  photographic  plate. 
shorter  waves  of  light  In  the  violet 
ultra-violet,  perhaps  on  account  of  their 
high  frequency,  produce  chemical  reactions 
not  occurring  when  waves  of  leas  frequency 
are  used.  These  short  waves  are  readily 
absorbed  by  water  and  glass  and  even  b 
air.  For  their  study  lenses  and  prisms  t 
quarts  or  fluorite  must  be  employed. 

ACTIONS,  PIPE  ORGAN,  ELECTRIC. - 
The  use  of  electrically  operated  pipe  oi 
gans  la  Increasing  rapidly,  because  of  th_ 
fact  that  the  console  or  keyboard  may  be 
located  most  advantageously,   which   c" — 

means  at  a  distance  from  the  organ  |~, 

and  air  system.  The  electrical  actiona  for 
the  organs  consist  of  sets  of  magnet  colls 
which  operate  the  valves  controlling  the 
Inlet  of  air  to  the  pipes.  Contacts  are  pro- 
vided at  the  keys  and  a  cable  of  rather 
small  wires  runs  to  the  valve  magnets. 
These  are  all  low-voltage  coils,  not  over  IE 
volts,  which  low  tension  Is  supplied  by  a 
motor-generator  or  a  primary  battery. 
Sometimes  the  valve  magnet  and  valve  are 
supplied   as  a  unit   by  the   coll   manufac- 

Manirfactursre: 

WATERBURY  BUTTON  CO..  8SE  S.  Main 
St.,  Waterbury.  Conn.  (See  display  ad- 
vertisement on  page  1828.) 

ACTIVE  COMPONENT.— The  active  or 
Inphase  component  of  an  alternating  cur- 
rent is  that  component  which  is  In  phase 
with  the  voltage:  it  equals  the  product  of 
the  current  by  the  cosine  of  the  phase  dif- 
ference between  It  and  the  e.  m.  f.  Simi- 
larly the  In-phase  or  active  component  of 
an  alternating  e.  m,  f.  la  the  product  of  the 
e.  m.  f.  by  the  cosine  of  the  phase  dlffer- 

ACTON  ELECTRIC  CO.,  INC.— Newark, 
N.  J.  Manufacturer  of  tungsten  Incandes- 
cent lamps.  President,  George  K.  Hamblln; 
vice-president,  Eugene  McOuat;  aecretary 
and  treasurer,  Edward  B.  Walsh.  Main  of- 
fice and  factory,  119  Sussex  Ave.,  Newark. 
N.  J.  Branch  office,  1183  Broadway,  New 
York.  N.  Y. 

ACYCLIC— Without  cycles  or  periodic 
changes:  a  term  used  to  describe  a  gen- 
erator In  which  there  are  no  regular  re- 
versals of  current  in  the  conductors. 

AD. — Trade  name  for  bells  manufactured 
by    the    Holts er- Cabot    Electric    Co.,    lit 


tures.  Business  established  IBiO.  Preal- 
dent and  general  manager.  E.  C.  Adam: 
vice-president  Herbert  S.  Griffin;  secretary 
and  treasurer,  Richard  N.  Loeb. 

ADAM  ELECTRIC  CO.,  FRANK.— St. 
Louis,  Mo.  Manufacturer  of  knife  switches. 
switchboards,  panelboards,  steel  cabinets 
and  switchboard  fittings.  President  and 
treasurer,  Frank  Adam;  vice  prealdent, 
aecretary   and   general   manager,    Fred   B. 


Louis,  Mo.  Branch  offices.  400  Penobscot 
Bldg.,  Detroit,  Mich.;  1814  1st  National 
Bank  Bldg.,  Cincinnati,  Ohio;  200  Builders 
Exchange  Bldg.,  Minneapolis.  Minn.;  881 
Union  St.  New  Orleans,  La.:  EM  Victor 
Bldg.,  Kansas  City.  Mo.;  80S  N.  Wells  St. 
Chicago,  III.;  1312  Great  Southern  Life 
Bldg.,  Dallas,  Tex. 

ADAMANT  PORCELAIN  CO Kaet  Liv- 
erpool,   Ohio.      Manufacturer   of   porcelain 

ADAMANTINE.— Trade  name  for  pipe 
threading  tools  manufactured  by  the  Amer- 
ican Tap  ft  Die  Co..  Greenfield,  Mass. 

ADAMS.— Trade  name  for  dental  x-ray 
unit  manufactured  by  the  Adams  X-Ray 
Co.,  Maple  ft  Rlvard  Sts.,  Detroit,  Mich. 

ADAMS.— Trade  name  for  bell-ringing 
transformers  manufactured  by  the  R.  Haas 
Electric  &  Mfg.  Co..  306  E.  Monroe  St., 
Springfield,  TU. 

ADAMS  A  WEBTLAKE  CO tlS  W.  On- 
tario St.,  Chicago,  III.  Manufacturer  of  car 
lighting  fixtures,  headlights,  signal  lamps. 
etc.  President.  Ward  W.  Willis;  vice- 
president  and  treasurer,  Frederick  T.  Vaux: 
secretary,  William  3.  Estell;  general  man- 
ager, W.  H.  Baldwin. 

ADAMS  MORGAN  CO.— Alvln  Place. 
Upper  Montclalr,  N.  J.  Manufacturer  oi 
telegraph  and  radio  apparatus,  electrical 
toys,  novelties,  battery  motors,  etc  Busi- 
ness established  1810.  , 

ADAMS  X-RAY  CO.— Maple  ft  Rlvard 
Sts.,  Detroit,  Mich.  Manufacturer  of  z- 
ray    apparatus. 

ADAMSON  d>  CO.,  JOSEPH.— Columbia 
ft  Gerroantown  Aves.,  Philadelphia,  Pa. 
Manufacturers  of  Insulating  tapes,  narrow 
fabrics,  etc.    Business  established  1880. 

ADAPTABLE.— Trade  name  for  lamp 
changers  manufactured  by  the  McGIQ  Mfg. 
Co.,  Valparaiso,  Ind. 

ADAPT- A- LITE.— Trade  name  for  exten- 
sion portable  lamp  with  attachment  plug 
manufactured  by  the  Anderson  Electric  4 
Equipment   Co.,    1B4-180   Whiting   St.,    Chl- 

,    ._•**-     rirtwnri 

malleable  It ....,„  BMD„™  ,„  ulu  «,1(1  „, 

a  threaded  conduit  and  having  either  a  re- 
duced or  enlarged  threaded  opening  at  the 
other  end  to  make  it  possible  to  run  small 
conduits  Into  larger  conduit  holes  and  also 
to  eliminate  the  work  of  enlarging  knock- 
out holes  in  cabinets  or  boxes  by  reaming. 
Manufacturers; 
Austin    Co.,    The    M.    a,    108-18    8.    Dee- 

plalnes  St..  Chicago,  111.      , 
Harvard  Electric  Co.,  626  W.  Van  Buren 

St,  Chicago.  Bl. 
Manhattan    Brass    Co.,    881    B.    18th    8t, 

New  York.  N.  Y. 
NATIONAL,      METAL     MOLDING     CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.     (See  dis- 
play advertisement  on  pages  1302-1304.) 
STEEL,   CITY   ELECTRIC  CO.,    1221   Co- 
lumbus Ave..  Pittsburgh,  Pa.    Write  for 
descriptive  Catalog  33.— Adv. 
ADAPTERS,        FLEXIBLE       ARMORED 
CORD.— A     metal      fitting     which      clam  pa 
around  the  armor  of  the  cord  and  on  which 
is  a  short  threaded  tube.     On  this  tube  a 
socket   may   be   screwed,    the  cord   to   the 
socket   being  led    through     the     tube.      A 
second  type  of  this  device,  called  a  "rosette 
adapter",  provides  for  attaching  a  flexible 
armored    cord    as   a    drop   from    a   celling 
rosette   to  a   socket. 
Manufacturers: 
Austin    Co..    The    M.    B..    108-11    S.    Des- 

plalnes  St..   Chicago,   HI. 
Harvard  Electric  Co.,  G2E  W.  Van  Buren 

St,    Chicago,    ID, 
Manhattan    Brass    Co.,    132    E.    88th    St., 

New    York,    N.    Y. 
NATIONAL      METAL      MOLDING     CO., 
~--"--    Bldg.,   Pittsbui    -      ~ 

(See  display   I 

pages  1302-1304, ) 
ADAPTERS,  FUSE.— Holders  of  Insulat- 
ing material,  usually  porcelain,  each  pro- 
vided with  a  screw  thread  at  one  end  and 
designed  for  using  a  ferrule-type  cartridge 
fuse  In  a  plug-fuse  type  screw  receptacle 
or  cutout  base.  The  adapter  is  hollow  and 
permits  of  the  cartridge .  fuse  being  placed 
within  it.     Fuse  adapters  are  also  made  to 

Serm It  Installing  smaller  cartridge  fuses 
i  a  large  size  cutout  block.  Ferrule-type 
cartridge  fuses  may  be  Installed  in  knife- 
blade  contacts,  or  vice  versa,  by  using  ap- 
propriate adapters. 
Manufacturers: 

AJAX   ELECTRIC    CO.,    Baldwin   Ave   * 
Montgomery  St.,  Jersey  City,  "    " 


ftfdgle 
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Bryant   Electric  Co..   The.  1421  State  St.. 

Bridgeport,    Conn.      "Bryant". 
"Devoe  Electric  Snitch  Co.. 'The,  414  Notre 

Dame  St..  w.,  Montreal,  Que.,  Can. 
ESSEX    MFG.    CO.,      117     Mulberry     St.. 

Newark,  N.  J. 
Hartford  Machine  Screw  Co.,  476  Capitol 

Ave.,    Hartford,    Conn. 
Manhattan    Brass    Co.,    132    E.    28th    St, 

New  York.   N.   T. 
MULTI    ELECTRICAL    MFQ.    CO..     70S 

Fulton  St..  Chicago,  Dl.  "Multl." 
ADAPTERS,  LAMP,  MISCELLANEOUS. 
— Devices  (or  adapting  usually  an  older 
'type  of  lamp  equipment  for  a  more  modern 
type  of  electric  llluminant.  They  are  of 
various  types.  One1  Is  arranged  to  convert 
a  table  oil  lamp  Into  an  electric  lamp  by 
replacing  the  burner  with  a  socket  »hat 
fits  securely  In  place.  Another  changes 
an  old  fashioned  candle  stick  Into  an  elec- 
tric candle  by  Inserting  a  candle  socket. 
Other  types  convert  oil  signal  lamps  for 
railroads  or  ships  Into  electric  lamps.  Still 
another  type  provides  a  socket  and  mount- 
ing therefor  In  an  arc  lamp  housing,  thus 
adapting  the  latter  for  the  modern,  effi- 
cient types  of  Incandescent  lamps.  Adapters 
for  adapting  projecting  arc  lamps  for  In- 
candescent lamps  are  separately  listed  be- 
low. For  those  adapters  that  adapt  s 
socket  for  a  different  nizo  lamp  see 
Adapters,  reducers  and  extensions,  socket. 
Manufacturers: 
Artcraft   Metal   Stamping  Corp.,    1022-24 

Myrtle  Ave.,   Brooklyn,  N.  Y. 
Betts    ft    Betts   Corp..    Ell    W.    42nd    St., 

New  York.  N.  Y.     "B  ft  B." 
Bloch    ft    Co.,    L.    D.,    87-41    E.    18th    St., 

New   York,   N.   Y.      "Flttlte." 
Bryant  Electric  Co.,  The.    1421  State  St., 

Bridgeport.    Conn.       "Bryant.' 
Canadian   Genera!  Electric  Co.,   212   King 

St.,  W-.  Toronto,  Ont.,  Can.  C.G.B. 
Chemelectrlc  Co.,  The,  4827  Kenmore 
Ave..  Chicago,  111.  (Exclusive  distribu- 
tor, G  ft  W  Electric  Specialty  Co..  7440 
S.  Chicago  Ave..  Chicago,  III. 
Chicago    Electric    Mfg.    Co.,    2801-2819    S. 

Halated  St..  Chicago,  1U. 
CONVENOLITE  CO..  THE.  231  N.  Wells 
at  Chicago  111.  General  distributors. 
IchweiUef  ft  Hers  221  N  Wells  St., 
Chicago.  111.  The  " Convene! ite  adapt- 
er See  entry  under  Fixtures,  lighting, 
residence.— Adv. 
Eby   Mfg.   Co.,    H.   H.,   18th   &   Wallace 

Sts.,   Philadelphia.   Pa. 
Fulper   Pottery   Co.,    Fleming-ton,    N.   J. 
GENERAL.  ELECTRIC  CO.,  Schenectady, 
N    Y.     (See  display  adv.   pages   1203- 
1228.) 
Hubbell,    Inc.  Harvey,   Bridgeport.   Conn. 
IRON  PRODUCTS  CORP.,  418  S.  2nd  St., 

Lacrosse,  Wis, 
Kosmolite    Mfg.    Corp.,    6-7    E.    18th    St., 

New  York,  N.  Y.  _ 

Manhattan    Brass    Co.,    323    B.    28th    St.. 

MetaT  Specialties  Mfg.  Ce..  388-68  N 
Kedzie  Ave.,  Chicago,  111.  "Presto. 
(automoblla).  _ 

Morse,  Frank  W.,  289  Congress  St.,  Boa- 
Motor  Specialties  Co.,  Waltham.  Mass. 
NATIONAL  X-RAY  REFLECTOR  CO., 
236  W.  Jackson  Blvd..  Chicago,  Til. 
The  "Curtla"  adapter  for  lighting  the 
entire  room  from  an  ordinary  table 
or  floor  lamp.  See  Adv.  page  140S.— 
Adv. 
Pen  ne  father.  James 
New  York,  N.  Y. 


<..  368  W.   43rd  St., 

..c-    , ,   ...    ..        Vasellte." 

Smith    Mfg.    Co.,    Inc.,    F.    A..    183-87    N 

Water  St.,   Rochester,  N.  Y.      "Smith." 

Tfmberlakc    ft    Sons,    J.     B.,     114-118     B. 

Washington  Ave.,  Jackson,  Mich. 
Ward  Leonard  Electric   CO.,  ML  Vernon, 

N.  Y. 
ADAPTERS,  LIGHTIHQ  FIXTURE.— 
Devices  for  changing  the  character  of  light- 
ing fixtures  from  one  type  of  lighting  to 
another,  for  Instance,  from  direct  lighting 
to  semi-indirect  or  total  indirect  lighting. 
One  equipment  includes  an  attachment  plug 
that  Is  screwed  into  a  direct  lighting  fix- 
downward  to  an  inverted  socket  and  suit- 
able shade  or  reflector  holder.  The  down- 
wardly turned  reflector  and  pendent  lamp 
can  thus  be  inverted  to  make  the  outfit  a 
semi -Indirect  lighting  fixture  in  which  a 
larger  and  more  efficient  lamp  may  be  used 
without  glare. 
Manufacturers: 

CONVENOLITE  CO.,  THE,  Ml  N.  Walls 
St..  Chicago.  I U.  "Convenollte."  (Gen- 
eral distributors,  Schweitzer  ft  Hen, 
131  N.   Wells  St.,   Chicago,   III.) 


._  .  were  formerly  all  equipped  for  cai 

arc  lamps,  but  recently  the  many  advantages 
of  the  special  concentrated -filament  gas- 
fllled  tungsten  lamps  for  this  purpose  have 
led  to  their  adoption.  Adapters,  consisting 
of  a  metal  housing  and  lamp  receptacle, 
are  made  to  fit  Inside  or  in  front  of  the 
original  arc-lamp  housing  on  the  old  ma- 
chines. Another  use  of  adapters  for  pro- 
jecting lamps  or  floodlights  Is  'where  It  la 
desired  to  use  a  medium-base  lamp  In  the 
mogul-base  sockets  usually  provided. 
Adapters  for  this  latter  purpose  are  listed 
under   Adapters,   reducers  and   extensions, 

Manufacturers: 

Argus  Enterprises.  Inc..  rhe,  81S-823 
Prospect  Ave.,  Cleveland,  Ohio.  "Ar- 
gus-OE  Mazda,"    "Sheck  Universal." 

Enterprise  Optical  Mfg.  Co.,  664  W.  Ran- 
dolph   St.,    Chicago,    Dl.    ■■Motiograph." 

Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 
National  Bank  Bldg.,  Elm  hurst.  111. 
"RVA." 

Manhattan   Brass   Co.,    323    B.   28th    St., 


9  Congres 


St.,  Bos. 


ADAPTERS,  RECEPTACLE.— A  small 
fltting  used  to  adapt  an  Edison  screw  type 
receptacle  for  use  with  attachment  plugs 
having  blade  or  prong  contacts,  or  vice 
versa.  The  former  type  of  adapter  screwB 
Into  the  receptacle  and  has  receiving  pon- 


- _ sat 

:wo-part  attachment  plugs,  the  body  part 
of  the  plug  with  the  screw  contacts  car 
serve  as  a  receptacle  or  socket  adaptei 
Adapters  for  receptacles  Intended  to  receiv_ 
blade  or  prong  type  plugs  have  the  prongs 
or  blades  at  one  end  and  a  screw  receptacle 
at  the  other  end. 
Manufacturers: 
Artcraft    Metal    Stamping    Corp..    1022-21 

Myrtle  Ave.,  Brooklyn,  N.  Y. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Sockets  or  receptacles  are 
sometimes  too  short  or  have  been  in- 
stalled too  far  back  In  some  recess  to 
permit  insertion  of  lamps  Or  attach- 
ment plugs,  or  the  attaching  of  shades. 
No.    91   socket   extension    (at  left)    will 

t  at 

No.  91  No.  SB  NO.  4SM 

lengthen  an  Edison  medium  base  socket 
1<4  Ins.,  and  No.  4106  will  extend  a 
mogul  base  socket  or  receptacle  2% 
Ins.  No.  98  socket  reducer  (center) 
makes  It  possible  to  connect  a  medium 
base  lamp  or  plug  to  a  mogul  base 
Socket.  No.  1006  adapter  (right)  makes 
It  possible  to  connect  an  Edison  base 
attachment  plug  or  lamp  to  a  standard 
parallel  Blotted  base  receptacle. — Adv. 
Bryant  Electric  Co.,  The.  1421  State  St., 

Bridgeport,   Conn.      "Bryant." 

Canadian  General  Electric  Co..   212   King 

St..   W.,   Toronto,   Ont.,   Can.      "C.G.E." 

GENERAL  ELECTRIC  CO.,  Schenectady. 

N.    Y.      (See    display   adv.    pages    1203- 

1223.) 

Hubbell,  Inc..  Harvey,  Bridgeport.  Conn. 

Manhattan    Braes    Co.,    232    E.    28th    St.. 

New    York,    N.    Y. 
Morse.   Frank  W.,  289  Congress  St..  Bos- 

NATIONAl'  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See  dis- 
play advertisement  on  pages  1302-1104.) 

Pasf  A  Seymour,  Inc..  Solvay  Station, 
Syracuse,   N.  Y.      "P.  ft  S." 

Radio  Electric  Co..  The,  3807  (th  Ave.. 
Pittsburgh.  Pa. 

ADAPTERS,  REDUCERS  AND  EXTEN- 
SIONS, SOCKET,— Socket  adapters  are  de- 
vices used  chiefly  for  adapting  a  lamp 
socket  for  use  with  lamps  of  smaller  bases 
or  lamps  of  similar  rating  but  different 
type  of  base.  Since  most  of  the  adapters 
permit  use  of  smaller  lamps  In  sockets  of 
higher  rating,  they  are  often  called  socket 
reducers.  The  commonest  type  resembles 
a  plug  fuse  In  appearance,  but  has  an  In- 
ternal center  contact  and  screw  shell  con- 
nected to  the  outer  contact  and  shell,  re- 
spectively. They  are  made  in  several  sizes 
to  adapt  mogul-base  sockets  for  medium- 
base  lamps,  medium -base  sockets  for 
candelabra  lamps,  candelabra  sockets  for 
miniature  lamps.    Adapters  are  also  made 

It 


)  permit  bayonet  or  Bdl-Swan  sockets, 
hlch  are  much  used  for  automobile  lamps. 
>  be  used  for  candelabra  lamps;  also  to 
;rmlt  bayonet  sockets  with  single  contacts 
'   '      '  ' having 


3  used  for  bayonet  catch  li 


.__.     Th(   

consists  or  reversible  fiber  disks  with  suit- 
able metal  rings  on  each  side.  Sometimes 
It  Is  desired  to  have  a  lamp  extend  further 
from  the  socket  than  it  does  in  order  to 
have  Its  light  center  (filament  center)  be 
at  the  proper  point  In  the  reflector.  A 
socket  extension  Is  then  used;  It  consists  of 
a  plug  at  one  end  and  a  socket  at  the  other. 
the  distance  between  the  center  contacts 
being  the  desired  extension  distance.  Simi- 
lar extensions  (usually  about  4H  ins.  long) 
are  made  for  candelabra  sockets  to  per- 
mit putting  a  candle  stem  around  the  ex- 
tension to  simulate  a  candle.  Another  type 
of  socket  adapter  Is  a  modification  of  the 
socket  extension  but  includes  an  adjustable 
joint  to  permit  changing  the  angle  of  the 
lamp,  usually  from  oblique  to  pendent  posi- 
tion: this  la  sometimes  called  an  angle 
adapter.  For  a  description  of  the  different 
typos  and  ratings  of  lamp  bases,  see  Bases. 
incandescent  lamp. 


Anyllte  Electric  Co.,  Fort  Wayne,  Ind. 
"Anyllte." 

B.  ft  W.  Specie 
St.,  Boston,   : 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. See  entry  under  Adapters, 
receptacle . — Adv. 

Berghman  Co.,   B428  Fulton  SL,  Chicago, 


HI. 


i    Corp..    511    W.    42nd    St., 


New  York,   N.  Y.        _. 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport.   Conn.     "Bryant." 

Hlckey  ft  Schneider,  Inc.,  429-43  E.  Jer- 
sey St..   Elizabeth,  N.  J.      "H  ft  S." 

Kaf-SCheerer  Corp.  of  America,  68-68  W. 
23rd  St.,  New  York,  N.  Y. 

Manhattan,  Brass    Co.,    332    B.    28th    8L, 


alste     Co.,     K.      T..      Philadelphia,      Pa. 
■'Palate,"      (Exclusive   distributer.   Hart 


Adapters  consisting  of  t  

adjustable  arms  are  also  made 
a    cover    for  standard    outlet    boxes   ani 
mounting   plate  lor  surface  switches. 
Manufacturers: 

Hlckey"  ft  "Schneider,    lnc'"43B-48  E..  «i«- 
—  St.,   Elisabeth,  N.  J.     "H  ft  S." 

*.tnn    Brass    Co.,    382    E.    28th    St.. 
New   York,  N.  Y. 
NATIONAL  METAL  MOLDING  CO..  FU1- 
ton  Bldg.,   Pittsburgh.  Pa.   (See  display 
advertisement  on  pages  1802-1304.) 
Paiste     Co.,      H.      T.,      Philadelphia,      Fa. 
"Palate. "      (Exclusive   distributor.   Hart 
ft  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.   Conn.) 
SQUARE  D  CO.,  1400  Rlvard  St.,  Detroit 

Mich. 
ADAPTI  CO.,  THE.— 919-925  West  St.. 
Cleveland.  Ohio.  Manufacturer  of  conduit 
fittings.  Business  established  1911.  Presi- 
dent and  treasurer.  William  B.  Greene; 
vice-president,  M.  C.  Rosenfeld;  seen  ■ 
and  general  manager.  J.  C.  Boyton. 

ADAPTIBOX.— Trade  name  for  conduit 
boxes  manufactured  by  the  AdaptI  Co..  319- 
926  West  St..  Cleveland,  Ohio. 

ADAPTI-TERMI-WIRE-TAP.  —  Trade 
name  for  conduit  outlet  box  manufactured 
by  the  AdaptI  Co.,  919-92  West  St.,  Cleve- 
land. Ohio. 

ADBRO  MFQ.  CO.— Pittsburgh.  Pa.  Man- 
ufacturer of  electric  vibrators. 

ADCO- — Trade  name  for  gears  manufac- 
tured by  the  American  Die  A  Tool  Co., 
2nd  and  Buttonwood  Sts..  Reading,  Pa. 

ADD  WATER— Trade  name  for  dry  bat- 
teries manufactured  by  the  Burn  Boston 
Battery  &  Mfg.  Works.  80  Boylston  St.. 
Boston,   Mass. 

ADD1E. — Trade  name  for  fuse  testers 
manufactured  by  the  Electric  Specialty 
Co.,  233  N.  Elm  St..  Cresco,   Iowa. 

ADDITION  AGENTS.— Substances  added 
to  electrolytic  baths  from  which  metal  la 
being  deposited,  whose  function  Is  to  make 
smoother  and  less  crystalline  the  metal 
plating.  They  are  usually  organlo  sub- 
stances,   such    as    glue,    albumin,    acetone. 
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tincture  of  aloes,  oil  of  cloves,  etc.  They 
are  supposed  to  act  either  as  reducing 
agents  preventing  oxidation,  or  as  colloidal 
substances  hindering  crystal  I  Ixatlon.  They 
are  almost  indispensable  In  depositing 
metals  such  as  lead,  which  usually  plate 
out    in    mossy,    fern-like    or    tree-like    de- 

ADDUCTION.— The  reverse  of  reduction. 
The  action  taking  place  at  the  anode  of  an 
electrolytic  cell,  whereby  this  chemical  ac- 
tion results.  Speaking  strictly  chemically, 
it  consists  In  raising  the  valence  of  tht 
chemical  affected,  either  by  increasing  the 
valence  of  the  basic  element  of  the  com- 
pound or  by  liberating  the  acid  element  of 
this  compound,  which  In  effect  la  also  a 
raising  of  the  acid  element's  valence  from 
a  negative  quantity  to  xero.  Formerly 
called  "oxidation. "  Examples  are:  adduc- 
tion of  ferrous  sulphate  to  ferric  sulphate: 
liberation  of  oxygen  or  chlorine  gas. 

ADJUSTABLE  FIXTURE  CO.,  THE— 
SI  Mason  St.,  Milwaukee.  Wis.  Manufac- 
turer of  lighting  fixtures,  portable  lamps, 
bases,  shades,  etc  Business  established 
1«1.  president.  William  L.  Schumaker; 
vice-president.  H.  W.  Schumaker;  secretary 
and  treasurer,  George  Honwers. 

ADJUSTALITE— Trade  name  for  port- 
able lamps  manufactured  by  the  Franks 
Mfg.  Co..   Rock  Island,   III. 

AOJUSTAROD.— Trade  name  for  guy 
anchors  manufactured  by  the  Crouse-Hinds 
Co.,  Wolf  ft  7th  North  Sto..  Syracuse,  N.  T. 

ADJUSTERS.  AUTOMATIC  BRAKE 
SLACK,  ELECTRIC  RAILWAY.— A  de- 
vice to  automatically  adjust  the  brake  rig- 
ging of  a  car  and  truck  for  the  slack 
caused  by  brake  shoe  wear,  in  order  to 
maintain,  as  nearly  as  practicable,  a  uni- 
form piston  travel.  There  ara  two  princi- 
pal types,  those  actuated  by  ah-  pressure 
In  the  air-brake  cylinder  and  those  oper- 
ating mechanically  when  the  slack  In  the 
brake    rigging    exceeds    a    pre -determined 

Manufacturers: 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sis.,  Hamilton,  Out.,  Can. 
"Westlnghouse." 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (See  display  adv.  pages  1203- 
1123.) 
Holden    ft    White.    Inc..    34a   S.    Dearborn 

St.,  Chicago.  111.    "Anderson." 
Westlnghouse  Traction   Brake  Co..  Pitts- 
burgh,  Pa. 
ADJUSTERS,  CORD.— Devices  for  taking 
up  slack  cord  to  pendent  lamps  when  these 
are     raised    or    lowered.       Hade    In    many 
forms,    ranging   from   a   Hat    piece    of   fiber 
having    two    slots    Into    which    the    cord    lb 
looped,    to  spring- ope  rated   take-up  wheels. 
spring  rollers  or  reels,  and  counterbalancing 
weights  and  pulleys. 
Manufacturers: 
American  Enamel  Co.,  Neville  St.,  Provl- 
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Austin    Co..   The   M     B..    108-1(1   S.     Dea- 

plsinea  St.,    Chicago,   111.      "Gem." 
Carter,  J.   W.,  Abilene,  Tex     "Eclipse." 
Electric  Specialty  Sales  Co.,  90  West  St., 

New  York.   N.  Y.     "Slip-On." 
Kates   ft    Sons,    E.    B.,    302-304    Gth    Ave., 

New  York,  N.  Y. 
Ound   Mfg.    Co.,    L&   Crosse,    Wis,      "Two 

Ball." 
Harvard  Electric  Co-.   626  W.  Van  Buren 

St..  Chicago.  111. 
King  Electric  Co.,  Canton,  Ohio. 
McGIll  Mfg.  Co.,  Valparaiso,  Ind.     "Inno- 


Handy. 

Fibre  ft  Insulation  Co.,  Yorklyn, 
■Old  Hickory,    "Super  Seasoned." 


Main 


Novelty  Turning  Co.,   34 

Nygren  Bros.  Mfg.  Co.,  Llndsborg,  Sans. 

'TIagstrom." 
Stiles  ft  Co.,  H.  A.,  ST  Oliver  St.,  Boston, 


angle  from  the  vertical  t_  ,.... 
horizontal.  Such  lamp  adjusters  are  otter 
need  in  connection  with  cord  adjusters,  th< 
latter  raising  and  lowering  the  lamp  with' 
out    changing    Its    angle.      Adapters    for 


changing  the  angle  of  lamp  sockets  are  In- 
cluded under  Adapters,  reducers  and  ex- 
tensions, socket.  Where  a  lighting  fixture 
arm  or  other  part  Is  adjustable  It  Is  usually 
ca'led  an  adjustable  fixture;  see  Fixtures, 
lighting,  adjustable. 

Adjustable  Fixture  Co.,  The,  0!  Mason  St., 

Milwaukee,  Wis. 
Farles  Mfg.  Co.,   Decatur,   HI. 
Gund   Mfg.    Co..   320   Jay   St.,    La   Crosse, 

Wis. 
Morse.  Frank  W..  !89  Congress  St..  Bos- 
ton,   Mass.      "Webster." 
Newman   Mfg.    Co.,    717-21   Sycamore   St., 
Cincinnati,  Ohir 
■     '   Electric  ML. 
Toledo,  Ohio. 
ADJUSTERS,  OUTLET  PLATS  OR  BOX, 
—A  much  used  form  consists  of  a  flat  slot- 
ted   bar   which   is   fastened    to   studding    or 
celling  Joists  to  save  time   In   the  installa- 
tion   of   outlet   or   switch   boxes   or   outlet 
plates.    The  box  Is  moved  along  the  slotted 

Smut 

.  .,.     ...,    . .„.,  ....    ,.J,,=    ...   —  ..jlstlve 

buildings  an  adjuster  in  the  form  of  an  ad- 
justable  hanger   provides    for   the  different 
thicknesses  of  tile. 
Manufacturers; 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.     "Bryant." 
Mfg.  r     - 

_d  Elec. 
Chicago, 

ADLAKE— Trade  name  for  lighting  spe- 
cialties manufactured  by  the  Adams  & 
Pestlake  Co.,  319  W.  Ontario  St.,  Chicago. 


lighting  fl 


lene    cutting   and    welding   apparatus    and 

welding  supplies  manufactured  by  the  Ad- 
miral Welding  Machine  Co.,  413-413  E.  15th 
St.,  Kansas  City.  Mo. 

ADMIRAL  WELDING  MACHINE  CO., 
THE— 413-416  E.  16th  St.,  Kansas  City. 
Mo.  Manufacturer  of  on  y -acetylene  cutting 
and  welding  apparatus  and  welding  sup- 
plies.   W.  A.  McDougall,  sole  owner. 

ADMITTANCE.— The  admittance  of  an 
b-c.  circuit  Is  the  factor  by  which  the  im- 
pressed e.  m.  t.  must  be  multiplied  to  give 
the   total   current.      Its   symbol  Is  Y.      It  Is 

„    _      ._    ...   _   _s  the 

suscepiance,  and  Z  Is  the  Impedance. 

ADON  PRODUCTS,  INC. -,518  Gth  Ave., 
New  York,  N.  Y.  Manufacturer  of  electric 
radiators  and  electro  therapeutic  apparatus. 
Business    established    1919.      President    and 

Seneral  manager,  H.  A.  Mackle:  vice -pres- 
ent. C.  J.  Bippart;  secretary  and  treasurer, 
J.  Mackle;  sales  manager,  W.  J.  Meyer. 

AD -PHOTO -SCOPE  CO— 108  N.  Michi- 
gan Blvd.,  Chicago.  111.  Manufacturer  of 
mo  lion -picture  machines.  President.  F.  H. 
Hlbberd,  Jr.:  vice-president  Adolf  Monsen; 
secretary.  Edwin  L.  Barker;  treasurer, 
John  Gulliksen. 

ADRIAN.— Trade  name  for  Insulating 
pressboard  manufactured  by  C.  B.  Hewitt 
ft  Bros.,  10-24  Ferry  St.,  New  York,  N.  Y. 

ADSCO. — Trade  name  for  underground 
conduit  systems  for  steam,  etc,  steam 
traps,  valves,  steam  flow  meters  and '  other 
steam  specialties.  American  District 
Steam  Co.,  North  Tonawanda,   N.  Y. 

AD8-IT  BATTERY  MFG.  CO— 326  Hi 
nepln  Ave..  Minneapolis,  Minn.  Manufi__ 
turer  of  storage  batteries.     President  and 

general   manager    ~      '     ~~      

president,  C.  A. . 

urer  and  sales  manager,  Thomas  W.  Hicks. 

AOSIT  LABORATORIES.  THE— SSI 
Hennepin  Ave.,  Minneapolis,  Minn.  Manu- 
facturers of  motors,  switches,  battery. 
charging  sets,  rectifiers,  etc.  President  and 
general  mangaer,  Frank  W.  Adslt;  vice- 
president  C,  A.  Murphy:  secretary,  treas- 
urer and  sales  manager,  Thomas  W.  Hicks. 

ADVANCE. — Trade  name  for  a-c.  motors 
made  by  the  Advance  Kite  trio  Co.,  6316 
Maple   Ave.,   St.   Louis,    Mo. 

ADVANCE— Trade  name  for  felt  gaskets 
washers,  etc  manufactured  by  the  Ad- 
vance  Felt  ft  Cutting  Co.,  323  S.  Jefferson 
St..  Chicago,  HI. 

,NCE. — Trade  name  for  electric  and 


ADVANCE.— Trade  name  for  resistance 
wire  manufactured  by  the  Driver-Harris 
Co..  Harrison,  N.  J. 


ADVANCE — Trade  name  for  pocket  and 
panel  ammeters,  voltmeters  and  voltam- 
meters  manufactured  by  the  El  dredge 
Electric  Mfg.  Co.,  t  Post  Office  So..,  Spring- 
field, Mass. 

ADVANCE.— Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  by 
Thomas  Mills  ft  Brother,  1301  N.  3th  St., 
Philadelphia,     Pa. 

ADVANCE Trade  name   for  electrically 

heated  glue  pots  manufactured  by  the  New 
Advance  Machinery  Co.,  Van  Wert  Ohio. 

ADVANCE  ELECTRIC  CO.— 1316  Maple 
Ave.,  St  Louis.  Mo.  Manufacturer  of  a-c. 
motors.  President  and  general  manager, 
Edward  Bretch;  vice-president  secretary 
and  sales  manager,  F.  V.  Potts;  treasurer, 
A.   L.   Can  avail. 

ADVANCE  FELT  ft  CUTTING  CO.— 322 
S.  Jefferson  St.,  Chicago,  111.  Manufacture) 
of  felt  gaskets,  washers,  etc.  Business  es- 
tablished 1912.  President  S.  W.  Wldney; 
treasurer  and  general  manager,  F.  A.  Con- 

ADVANCE  LAMP  WORKS.— 361  W.  Su- 
perior St.,  Chicago,  111.  Manufacturers  of 
automobile  lamps.  President,  Jacob  Alter' 
secretary  and   treasurer,   Walter  R,   Ann- 

ADVANCE   PACKING   *  SUPPLY   CO— 

04  E.  Lake  St.,  Chicago.  111.  Manufacturer 
of  asbestos  sheet  packing,  etc  Business 
established  1892.  President,  A.  W.  Ches- 
terton; vice-president,  treasurer  and  gen- 
eral manager,  P.  T.  French :  secretary  C 
H.  Bischoff;  sales  manager,  A,  L.  Small. 
Factory,  Boston,  Mass. 

ADVANCE  PUMP  ft  COMPRESSOR  CO. 
—Battle  Creek,  Mich.  Manufacturer  of  elec- 
tric and  steam  pumps.  Business  estab- 
lished 1902.  President  Eugene  Stewart: 
vice-president,  Phllo  D.  Ferguson;  secre- 
tary, treasurer  and  general  manager,  Lewis 
a.  Anderson;  acting  sales  msniiicr  G  H. 
Anderson. 

ADVERTISING  SPECIALTIES,  ELEC. 
TRICAL.— Under  this  heading  may  be  In- 
cluded all  other  methods  of  electrical  ad- 
vertising exclusive  of  electric  signs.  Among 
these  devices  are  several  types  of  window 
projecting  outfits,  usually  automatic.  They 
include  a  compact  electric  stereoptlcon  out- 
fit with  screen,  Incandescent  projecting 
iBmn  n.,rf  >"«<"-- ope  rated  slide  shifter.    By 


lamp  and  n 


e  messages 


n  the 


o  the  wind  of 

:.  the  o 


t>  thro 


fit  being  n 

Manufacturers: 

A.  K.  S.  Sign  Co.,  The,  986-340  W.  Madi- 
son St..  Chicago,   ill. 
Beacon  Mfg.  ft  Sales  Co.,  Inc.,  Freeport. 

Beseler  Co..  Charles,  131-33  E.  23rd  St, 
New  York,  N.  Y.     "Stereomotorgraph." 

Bulletin  Machine  Co.,  10-16  Lock  St.,  Buf- 
falo, N.  Y. 

Chicago  Electric  Sign  Co..  2219-2229  W. 
Grand   Ave.,   Chicago,    111.      "Re-Flect- 


dladelphla,  Pa. 
Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 

National     Bank     Bldg.,     Elm  hurst.     111. 

"RVA." 
Herberts    Engineering   Co.,    Inc.,    GOO    Gth 

Ave.,  New  York,  N\  Y.     "Belfast." 
International  Devices  Co.,  120  Broadway. 

New  York.  N.  T. 


1840-48   Ogden   St.,     Indianapolis 

"Grltt." 
Newman    Mfg.   Co.,    717-21   Sycamore   St., 

Cincinnati,    Ohio. 
"       '      ,  Charles  I.,  SOG  W.  16th  St,  New 


York,  N.  Y. 

ew  York  Engravers'  Supply,  230-234  W. 
--■    St.,   Now  York,  N.  Y.      "Projecto- 


Pennefa'ther,   Jams*  S.,   368   W.    «rd  St, 

New  York,  N.  Y. 
Pioneer   Corp.,    The,    1266    W.    03rd   St, 

Chicago,  Hi. 
Viking  Sign  Co.,   Inc.,   SIT  8th  Ave.,  New 

York,  N.  Y. 
WATERBURY     BUTTON     CO-      886     8. 
Main  St.,  Waterbury,  Conn.     (See  dis- 
play advertisement  on  page  1328.) 
A.    E.— Trade    name    for    electric   house 
pumps    manufactured    by    the    Twlnvolute 
Pump  ft  Mfg.  Co.,  Inc.  210  High  St,  Now- 
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Co.,   Aramingo   Ave.     A    Cumberland 
Philadelphia.  Pa. 

AELCO.— Trade  name  for  battery  am- 
meter manufactured  by  the  Battery  Ap- 
pliance   Corp..    3    E.    44th    St.,    New    York, 

A.   E.    M. — Trade  name  for  electric 

Brooklyn, 

n.  y. 

AEOLIAN  CO.,  THE.— 29  W.  43nd  St., 
New  York,  N.  Y.  Manufacturer  Of  elec- 
trically operated  musical  Instruments. 
Branch  office,  629  5.  Wabash  Ave.,  Chica- 
go,   I1L 

AERCO.— Trade  name  for  electric  toy 
aeroplanes  manufactured  by  the  A.  B.  Rlt- 
tenhouse  Co.,  Honeoye  Falls.  N.  Y. 

AEREX.— Trade  name  for  motor  drive 
equipment  for  pianos  manufactured  by  H. 
W.  Yeager  A  Co..  Inc.,  164  N.  11th  St., 
Philadelphia.    Pa. 

AERIAL,  RADIO.— The  elevated  type  of 
radio  antenna,  usually  mounted  on  poles, 
masts,  or  towers.     (See  Antenna,  radio.) 

AERIO.— Trade  name  for  compound  for 
Impregnating  transformer  colls  manufac- 
tured by  the  Pittsburgh  Transformer  Co., 
Pittsburgh.   Pa. 

AERMOTOR  CO.— 1500  W.  Roosevelt 
Rd.,  Chicago.  Ml.  Manufacturer  of  stool 
transmission  towers,  poles  and  windmills. 

AERO.— Trade  name  for  automatic  fire 
alarm  systems  made  by  Aero  Alarm  Co.,  16 
Cortland  t   St..    New   York,    N.   Y. 

AERO.— Trade  name  for  cable  cars  manu- 
factured by  the  Falrmount  Electric  A  Mfg. 
Co.,    E9th    A   Woodland   Ave.,    Philadelphia, 


e  for  lgnitior 


Pa. 

AERO.— Trade  n 

Electrical    Co..    98     Warren 
N.  J. 

AERO  ALARM  CO.— New  York,  N.  Y. 
Manufacturer  of  Are  alarms  and  acces- 
sories. Established,  1914.  President.  P.  J. 
Martin;  vice-president  and  treasurer,  J.  H. 
S.  Cone;  secretary,  H.  H.  Martin:  manager. 
H.  H.  Armstrong.  Main  office.  2«  Cortlandt 
St.,  New  York,  N.  Y.  Branch  office,  Cen- 
tral Bldg..   Seattle.  Wash. 

AF.ROBEL.L.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Bell  Washer  &  Wringer  Co..  10B1  Power 
Ave.,  Cleveland,  Ohio. 

AEROFAN.— Trade  name  for  electric  fans 
manufactured  by  the  Russell  Electric  Co.. 
140  W.  Austin  Ave.,  Chicago.  III. 

AEROLITE Trade    name    for    windmills 

for  driving  generators  manufactured  by  the 
Wind  Electric  Co.,  1957  St.  Anthony -Ave.. 
St.    Paul,    Minn. 

AEHON. — Trade  name  for  pneumatic 
paint  spraying  machines  manufactured  by 
the  DeVllblsa  Mfg.  Co..  STGO  Detroit  Ave.. 
Toledo.    Ohio. 

AERTITE.— Trade  name  for  boiler  cover- 
lanufactured  by  Johns- Many  Hie,   Inc.. 

-   "'     New  York,  N    " 

.  for  electrical  _ 
sulatlon  manufactured  by  the  Albert  A  J. 
M.    Anderson   Mfg.    Co.,  Boston,   Mass. 

AETNA  ELECTRIC  APPLIANCE  CO.— 
40  Court  St.,  Boston,  Mass.  Manufacturer 
of  electrio  water  heaters.  Business  estab- 
lished 1920.  President.  Walter  8.  Wyman; 
vice- president.  Albert  L.  Smith.  Jr.;  sec- 
retary, E.  A.  Ballentine;  treasurer.  Ralph 
J.  Patterson.  Factories.  Boston,  Mass.,  and 
Dexter,   Me. 

AETNA  EXPLOSIVES  CO.,  INC.— New 
York.  N.  Y.  Manufacturer  of  electric 
blasting  apparatus.  President.  C  B. 
O'Dell;  secretary,  Mr.  Lloyd;  treasurer,  F. 
E.  Fenton;  general  manager,  T.  A.  Blgre- 
low;  sales  manager.  M.  Whiteside.  Main 
oOlce,  110  Broadway,  New  York,  N.  T. 
Branch  office,   7  S.   Dearborn   St.,   Chicago, 

AETNA  NUT  CO.— Southlngton.  Conn. 
Manufacturer  of  crossarm  braces. 

AETNA  RUBBER  CO.,  THE.— 811-S16  E. 
79th  St.,  Cleveland.  Ohio.  Manufacturer  or 
hard  and  soft  rubber  molded  products.  A. 
J.  Huston,  vice-president  and  sales  man- 
ager. 

AETNALITE  COMPOUND.— Trade  name 
for  hard  rubber  products  manufactured  by 
the  Aetna  Rubber  Co.,  811-816  E.  79th  St., 
Cleveland.   Ohio. 

A-F.— Trade  name  for  conveying  machin- 
ery manufactured  by  the  At vey -Ferguson 
Co.,   Cincinnati,    Ohio, 


AFFINITY,  CHEMICAL.— The  force 
which  holds  together  the  elements  In  chemi- 
cal compounds.     It  Is  not  a  mutual  force 

to  go  Into  combination,  and  the  sum  ol 
these  tendencies  for  the  elements  concerned 
determines  the  stability  of  the  compound 
formed.  It  Is  quantitatively  determined  by 
measuring  the  heat  evolved  when  various 
compounds  are  formed  from  the  elements, 
and  deducing  therefrom  the  thermocheml- 
cal  constants  of  the  component  elements. 
For  common  metals,  commencing  with  the 
strongest,  the  order  is:  lithium,  potassium, 
barium,  strontium,  sodium,  calcium,  mag- 
nesium, aluminum,  vanadium,  cerium,  titan- 
ium, uranium,  silicon,  boron,  zirconium, 
manganese,  zinc,  chromium.  Iron,  tungsten, 

tin,  lead,'  bismuth,  copper,  hydrogen,  tellu- 
rium, selenium,  thallium,  mercury,  pallad- 
ium, platinum,  silver,  gold;  for  acid  ele- 
ments, from  strongest  to  weakest,  fluorine, 
chlorine,  bromine,  oxygen,  Iodine,  sulphur. 
A-FRAMES,  TRANSMISSION  LINE.— 
Where    strength    is    required    to    withstand 


e   force 


-    to    forn 


letim 


anchor  towers  at  suitable _     _  .   

of  A-frames  In  place  of  three  or  four-legged 
towers  considerable   saving  in   construction 
cost  Js  effected. 
Manufacturers: 

AMERICAN  BRIDGE  CO..  80  Church  St.. 
New  York,    N.  Y.      (See   display  adver- 
tisement on    page   1157.) 
Arch  bold -Brady  Co..  Syracuse,  N.  Y. 
BATES      EXPANDED      STEEL     TRUSS 
CO.,    108    S.    LaSalle    St..    Chicago,    El, 
"Bates."       (See    display    advertisement 
on  page  1298.) 
B  law -Knox    Co.,     Farmers'     Bank    Bldg., 

Pittsburgh.    Pa.      "Triplex." 
Chesapeake  Iron  Works,   P.   O.   Box  1121. 

Baltimore.  Md. 
Hickey   &   Schneider.  Inc..  419-43  E.   Jer- 
sey St..  Elizs.be"-    "'  

nil    A    Co.,    S.    \ 

Cleveland,  Ohio. 

AGLITE — Trade      name      for      all -glass 

lighting     fixtures     manufactured     by     the 

.  ....  j,n)[    Co^   uiviaion  _of    the   St. 

S"t.""LoUlB. 

AQLOW  SALES  CO.— 671  3rd  Ave.,  New 
York,  N.  Y.  Manufacturer  of  lighting  fix- 
tures and  shades.  Business  established 
1921.     Partnership.  Harry  Aglow  and  Frank 

AONEW  ELECTRIC  WELDER  CO.— 
Milford.  Mich.  Manufacturer  of  electric 
welders.      Business  established   1909. 

AORIPPA.— Trade  name  for  p:pe 
wrenches  manufactured  by  J.  H.  Williams 
A  Co..  187  Vulcan  St..  Buffalo.  N.  Y. 

AHERN  CO..  JAMES  O 1157  S.  Wabash 

Ave.,  Chicago,  111.  Manufacturer  of  electric 
President,    James   D.    Ahei 


.  C.   F.  < 


'.   Col- 


AICO.— Trade  name  for  molded  Insulation 
manufactured  by  the  American  Insulator 
Corp..  New  Freedom,   Pa. 

A.  I.  E.  E.— Abbreviation  for  American 
Institute  of  Electrical  Engineers. 

AINSWORTH,  GEORGE.— Now  Liggett 
Bldg..  New  York.  N.  i.  Manufacturer  ot 
commercial  lighting  units. 

AIR  CHAMBER.— An  air  chamber  Is  used 
In  water-power  plants  In  connection  with  a 
stand  pipe.  In  cases  where  It  is  not  de- 
sirable to  Increase  the  height  of  the  pipe,  it 
Is  closed  at  the  top.  leaving  a  chamber 
which  is  furnished  with  air  by  a  com- 
pressor.     (See  Standplpe,  also  Water  ham- 

AIR  COMPRESSORS,  HEATERS,  WASH- 
ERS— See  Compressors,  air;  Heaters,  air 
or  space;  Washers,  air. 

AIR-CONDITIONING  APPARATUS.— In 
general,  this  Is  any  apparatus  designed  for 
the  purpose  of  improving  the  quality  of  the 
air.  either  by  introducing  some  desirable 
component  or  by  removing  an  undesirable 
quality.  Ozonators,  which  are  one  special 
form,  are  described  elsewhere.  The  most 
common  method  of  Improving  the  air  either 
for  ventilating  or  cooling  purposes  Is  waah- 

■  ■   ■       lee  Wi    ■ 

ondlt'      ' 

-  humidifying  appar 
applied  to  air  for  ventilation  and  some- 
times also  for  cooling,  as  It  Is  not  desirable 
to  have  too  cold  air  blown  on  heated  gen- 
erator colls  or  other  apparatus.     Humidity 


tire  heating  season  Is  accomplished  by 
moans   of   special    conditioning   apparatus. 

driven  ventilating  blowers  and  are  applied 
to  large  buildings,  schools,  theaters,  etc.. 
also  to  industrial  plants  where  humidity 
and  temperature  control,  also  freedom 
from  dust,  are  very  important,  such  as  tex- 
tile  mills,    printing  press  .rooms,    telephone 


American     Blower     Co..     Detroit.     Mich. 

"Sirocco." 
Atmospheric      Conditioning      Corp.,       990 

Lafayette       Bldg..       Philadelphia,       Pa. 

"Webster." 


Michigan  Blvd..   Chicago.   111. 
Badger   A   Sons   Co..  E.  B„   7G  Pitts  St., 

Boston,   Mass.      "Badger." 
Canadian     Sirocco    Co.,    Ltd.,    Windsor. 

Carrier  Air  Conditioning  Co.  of  America, 

Buffalo,  N.  Y. 
Claxo  Co..  The,  Iowa  City.  Iowa. 
Lg   Electric    Ventilating     Co.,     Crawford 

Ave.  A  Dlversev  Blvd..  Chicago,  111. 
Massachusetts   Blower   Co.,   Howard   St., 

Water  town,    Mass.      "Massachusetts." 
Ozone    Co.    of    America,    41S-41S    4th    St., 

Milwaukee,    Wis. 
Spray     Engineering    Co.,     Boston,     Mass. 

Sturtevant  Co.,   B.  F„   Damon   St..  Hyde 

Park.  Boston.  Mass. 
AIRDRY. — Trade  name  for  electric  hand 
and     face     driers     manufactured 

Groton    Electrical   Devices     " 
Grot ooi.    N.   Y. 

AIR. FRICTION.— Trade   name   for   spark 


,c..    Main    i 


plugs 


tnufact_. 
r  Co.,  1 


red    1 


ton,   Ohio. 

AIR-FRICTION  CARBURETOR  CO.— 
1st  A  Madison  Sts..  Dayton.  Ohio.  Manu- 
facturer of  spark  plugs.  President  and 
general  manager.  J.  W.  Raymond;  secre- 
tary. Joseph  A.  Whyte;  treasurer,  May  C. 
Raymond. 

AIR  GAP.— An  air-filled  gap  fn  an  elec- 
tric or  a  magnetic  circuit.  The  name  is 
commonly  applied  to  the  space  between 
the  field  poles  and  the  armature,  or  be- 
tween stator  and  rotor,  of  dynamoelectric 
machines.  The  area  of  an  air  gap  la 
greater  than  the  area  of  the  pole  face 
In  salient-pole  machines  due  to  the  spread- 
ing of  the  lines  of  force,  and  the  length 
Is  generally  greater  than  the  mechanical 
clearance  due  to  the  presence  of  slots  In 
Ihe  stator  or  rotor  or  ^ioth. 

AIRPLANE.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Brantford  Washing  Machine  Co.,  Ltd.,  71 
Colbome   St.,   Brantford,  Ont.,  Can. 

airplane.— Trade  name  for  electric 
washing  machines  and  vacuum  cleaners 
manufactured  by  the  Hugro  Mfg.  Co.. 
Warsaw.  Ind. 

AIRPLANE  STABILIZERS.— See  Sta- 
bilizers, airplane  and  ship,  motor- driven 
gyroscopic. 

AIRVEYOR.— Trade  name  for  pneumatic 
conveyor  for  handling  pulverlsod  or  granu- 
lar material  made  by  the  Guarantee  Con- 
struction Co..  140  Cedar  St.,  New  York, 
N.   Y. 

AIR-WAY. — Trade  name  for  electric 
vacuum  cleaners  and  washing  machines 
manufactured  by  the  Air- Way  Electric 
Appliance   Corp.,   Toledo.   Ohio. 

AIR-WAV  ELECTRIC  APPLIANCE 
CORP.— Toledo,  Ohio.  Manufacturer  of 
household  labor- saving  appliances.  H. 
Hau  dense  hi  Id.    general    manager. 

AIR-WAY  JUNIOR.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the  Air -Way  Electric  Appliance  Corp., 
Toledo.  Ohio. 


AJax     Elecff._.    _ 

Baldwin  Ave..  Jersey  City,   N.  J. 

AJAX. — Trade  name  for  portable  lamps, 
plural  sockets  and  wiring  devices  manufac- 
tured   by    the   AJax   Electric   Specialty  Co.. 


.  ufactured  by  the  W.  D.  Allen  Mfg.  Co. 
999  W.   Lake   St.,  Chicago,   I1L 

AJAX. — Trade  name  for  toggle  and  ex. 
panalon    bolts    manufactured    by    the    Chi- 


Chi- 
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cago  Nut  Co..  3513  W.  (Oth  St..  Chicago. 
IU. 

AJAX.— Trade  name  for  conduit  and  ca- 
ble clamps  manufactured  by  the  Diamond 
Expansion  Bolt  Co..  80  West  St.,  New 
York.   N.   T. 

AJAX.— Trade  name  for  insulating  var- 
nishes and  compounds  manufactured  by 
the'  Sher  win -Williams  Co..  801  Canal  Rd.. 
Cleveland.   Ohio. 

AJAX— Trade  name  for  electric  vibrat- 
ors manufactured  by  Schunck  ft  Ogg,  335 
Canal  St.,   New  York.   N.  Y. 

AJAX  ELECTRIC  CO. — Montgomery  St. 
ft  Baldwin  Ave.,  Jersey  City,  N.  J.  Manu- 
facturer of  switches,  switchboards,  panels, 
wiring:  device*,  electric  railway  material, 
overhead  trolley  equipment,  etc.  Presi- 
dent. W.  C.  Banks;  sales  manager,  Eugene 
E  Smith.  Sales  representatives.  Craven 
ft  Hopkins,  905  Walnut  St.,  Philadelphia. 
Pa. 

AJAX  ELECTRIC  SPECIALTY  CO— 
1011  Market  St..  St.  Louie.  Mo.  Manu- 
facturer of  portable  lamps  and  wiring  de- 
vices. Business  established  1918.  Presi- 
dent and  general  manager.  Jamea  S.  Cum- 
ing; vice-president,  George  N.  Cuming; 
secretary.  Oscar  Walters;  treasurer.  E.  H. 
Blehle.  Sales  representatives,  A.  F.  Mc- 
Carthy. 10  High  St.,  Boston,  Mass.;  Elec- 
trical Sales.  Kenyon  Bldg.,  Louisville.  Ky.; 
J  V.  Klndee.  Portland.  Ore.;  J.  A.  Jacob- 
sen  17  N.  Wabash  Ave.,  Chicago,  111.; 
F.   H.  Thompson   Co.,  San  Francisco,   Cat. 

AJAX  ELECTROTHERMIC  CORP.— 631 
E.  State  St..  Trenton.  N.  J.  Manufacturer 
of  electric  furnaces.  Business  established 
1910.  President  and  general  manager, 
Guilllam  H.  Clamor;  vice-president,  Edwin 
F  Northrup;  secretary  and  sales  manager, 
Dudley      Wlilcox;      treasurer.      Harry      F. 

AJAX- NORTHRUP.— Trade  name  for 
electric  induction  furnaces  manufactured 
by  the  AJax  Eloctrothermic  Corp.,  SS6  E. 
State  St.,  Trenton.  N.  J. 

AJC0-— Trade  name  for  fixture  fittings 
manufactured  by  Arthur  Johnaen  ft  Co.. 
4802  Fullerton  Ave.,  Chicago,  III. 

AKERLUND  ft  8EMMES,  INC.— II  Bat- 
tery PI.,  New  York,  N.  Y.  Manufacturer 
of  power  plant  gas  producers.  Business 
established  1917.  President,  treasurer  and 
general  manager,  Oustaf  Akerlund;  vice- 
president,   George   W.   Semmea;   secretary. 


AKRO-METAL— Trade  name  for  gas- 
kets for  superheated  steam  piping  made 
by  Akron  Metallic  Gasket  Co..  IU  N. 
Union   St.,   Akron.   Ohio. 

AKRON.— Trade  name  for  betting  manu- 
factured by  the  Akron  Belting  Co..  Akron. 
Ohio. 

AK  RON.— -Trade  name  for  copper  as- 
bestos ribbed  gaskets  for  general  piping 
conditions  and  steel  asbestos  gaskets  for 
boiler  hand  holes,  made  by  Akron  Me- 
tallic Gasket  Co.,  150  N.  Union  St.,  Akron, 
Ohio. 

AKRON.— Trade  name  for  push  buttons 
made  by  the  Wadsworth  Novelty  Mfg. 
Co.,  Wadsworth,  Ohio. 

AKRON— Trade  name  for  friction 
clutches  manufactured  by  the  Williams 
Foundry  *  Machine  Co.,  66-66  Cherry  St., 
Akron,  Ohio. 

AKRON  BELTING  CO.,  THE.— Akron, 
Ohio.  Manufacturer  of  belting.  President. 
A.  B.  Rlnehart;  vice-president,  W.  C 
Metlln;  secretary.  George  Wince;  treas- 
urer, H.  F.  Adams. 

AKRON  METALLIC  GASKET  CO.— 150 
N.  Union  St..  Akron,  Ohio.  Manufacturer 
of  metal  gaskets  and  small  stampings  of 
any  metal  Business  established  1895. 
President  and  treasurer.  W.  B.  Haynes; 
genera!  manager,  A.  H.  Klnsel. 

AKRON-WILLIAMS.— Trade  name  for 
friction  clutches  manufactured  by  the  Wil- 
liams Foundry  A  Machine  Co.,  5S-H  Cherry 

A.  K.  S.  SIGN  CO.,  THE— 336-940  W. 
Madison  St-,  Chicago,  111.    Manufacturer  ~* 


:,  ToblL. 

_.._ .  treasurer,    T.    H. 

ALABAMA  LIGHT  AND  TRACTION 
ASSOCIATION.— Secretary-treasurer,  J.  B. 
Boss.  Birmingham  Hallway,  Light  ft  Power 


ALADDIN.— Trade  r 


9  for  plug- socket 


ALADDIN  MFQ.  CO.— Munde,  Ind. 
Manufacturer  of  portable  electric  lamps. 
Business  established  1920.  President,  Q. 
M.  Spencer;  vice-president.  William  F. 
Spencer,  Jr.;  secretary,  treasurer  and  gen- 
eral manager.  O.  Sacks  ted  er,  Jr.  Sales 
representatives.  8.  E.  Wiedemer.  58M  Cen- 
tral St..  Kansas  City.  Mo.;  C.  C.  Schneider, 
327  Broadway,  Detroit,  Mich.;  Elbee  Elec- 
tric Sales  Co..  IB0  N.  Dearborn  St.,  Chi- 
cago, III.;  Phil  R.  Hlnkley.  968  E.  78th 
St..  Cleveland.  Ohio:  J.  F.  Meldon.  SO 
Chllds  St.,  Boston  (86)  Masa.;  Eugene 
Rosenblatt,  5  Hopkins  PL.  Baltimore,  Mil.: 
Western  Agencies  Co..  185  Mlna  St.,  Ban 
Francisco,  CsJ.t  D.  E.  Whitney,  Chaucer 
St.,  Homewood  Sta..  Pittsburgh,  Pa.;  J.  E. 
Dufton.  26  Evergreen  Ave.,  London,  Ont., 
Can. 

ALAOOLA MP. —Trade  name  for  portable 
lamps  manufactured  by  the  Perfecllte  Co., 
119  Main  St..  Seattle.  Wash.,  and  the  First 
National  Lighting  Corp..  2080  E.  12nd  St., 
Cleveland.  Ohio. 

ALAMO. — Trade  name  for  gaaollne  and 
kerosene  engines  manufactured  by  the  Ala- 
mo Engine  Co..    Hillsdale.   Mich. 

ALAMO  ENGINE  CO.— Hillsdale,  Mich. 
Manufacturer  of  gasoline  and  kerosene 
engines. 

ALAMO  FARM  LIGHT  CO.— 703  Tower 
Bldg..  Chicago,  111.  Manufacturer  of  farm 
lighting  and  power  plants.  President,  J. 
De  F.  Richards;  vice-president  and  sales 
manager.  F.  L.  Tubbs;  secretary,  George 
E.  Tubbs;  treasurer,  R.  H.  Le  Bron.  Fan- 
Nebraska  Alamo  Co..   Omaha. 

ALARM  ACCESSORIES,  BURGLAR— 
See  Annunciators,  burglar  alarm;  Door 
trips,  alarm;  Drops,  burglar  alarm;  Mat- 
ting, burglar  alarm;  Springs,  burglar  alarm 
contact;  Switches,  burglar  alarm;  Traps. 
burglar  alarm. 

ALARM  ACCESSORIES,  FIRE.— See  An- 
nunciators. Are  alarm;  Bells,  fire  alarm; 
Boxes.  Are  alarm;  Gongs,  fire  alarm; 
Horns,  electric,  fire  alarm;  Jokers,  fire- 
alarm  system;  Registers,  fire-alarm  box 
number;  Relays,  fre  alarm;  awltchboards. 
Ore  alarm;  Tappers,  Are  alarm;  Thermo- 
stats, Are  alarm. 

ALARM  CLOCK*,  ELECTRIC— See 
Clocks,  alarm,  electric. 

ALARM,  NIGHT.— An  audible  signal  or 
buzser  attached  to  a  manual  telephone 
switchboard  to  awaken  a  sleeping  operator 
at  night  In  a  small  exchange,  or  to  at- 
tract the  attention  of  an  attendant  who 
has  other  duties,  as  In  a  private  branch 
exchange,  etc 

ALARM  SYSTEMS,  FIRE,  CITY  OR 
TOWN.— Signaling  systems  for  transmit- 
ting Are-alarm  signals  originating  In  man- 
ually operated  alarm  boxes,  located 
throughout  a  city  or  town,  to  a  central 
station  of  the  Are  department,  where  the 
signals  are  received  or  recorded.  The 
,f  the   open-circuit   type 


or  closed- circuit  type,  the  latter  being 

Snerally  used  as  It  Is  more  reliable.     In 
ese  systems  the  line  circuit  Is  normally 


flowing.      

ana  wnen  me  aiarm  Is  turned  In.  by  some 
one  breaking  a  glass  or  pulling  a  small 
chain  or  hook  In  the  alarm  box.  the  cir- 
cuit is  interrupted.  In  one  system  a  clock- 
work mechanism  In  the  signal  box  Is  re- 
leased by  this  action,  and  the  circuit  la 
Interrupted  In  accordance  with  a  code  sys- 
tem, each  Interruption  giving  a  stroke  on 
a  single-stroke  bell  and  Indicating  by  the 
number  the  location  of  the  box  where  the 
call  originated.  Nonlnterfering  equipment 
Is  provided  so  that  two  calls  coming  In 
simultaneously  from  two  boxes  win  not 
.....      .....    ^jjj    j^    gj-von    |„    aequencc. 


the  alarm  or  recording 
Is    used,    but    merely 


The   current    In    tht 

register,    when    —    —    

closes  a  local  circuit  containing*  these  d( 
vices  through  a  special  relay.  Automatic 
supervisory  equipment  la  usually  included 
to  Indicate  faulty  conditions  of  lines,  ap- 
paratus or  batteries. 

Manufacturers: 

Bunnell  ft  Co.,  J.  H..  11  Park  Place,  New 
York.  N.  Y.     "Bunnell." 

Electrical  Automatic  Appliance  Co.,  The, 
1T49-G1  Araphoe  St..  Denver.  Colo. 

Fire  Detecting  Wire  Corp.,  8  W.  «th  St.. 


St,.  New  York,  N.    _ 
Gamewelt  Fire  Alarm  Telegraph  Co..  The, 

Newton  Upper  Falls,  Mass. 
HOLTZER-CABOT        ELECTRIC        CO, 

THE,    125    Amory    St.,    Boston,    Masa 
•Holtier-Cabot." 

It 


KLAXON  CO.,   Newark,  N.  J. 
McFell   Signal    Co..    2867    S.    Halsted    St, 
Chicago,  III. 

Manhattan    Ele ,. 

IT  Park  PI..  New  York.  I. _   _. 
Stanley  ft  Patterson,  34  Hubert  St..  New 

York.  N.   Y.     "Faraday." 
Stewart  ft  Co..   S.   A.,   BE   Hall   St.,   Bos- 
ton, Mass. 
Utlca  Fire  Alarm   Telegraph  Co.,   Utlca, 

N.  I. 
ALARM  SYSTEMS,  FIRE,  ELECTRIC- 
ALLY SUPERVISED.— Signaling  systems 
for  transmitting;  Are  alarms  to  central  re- 
ceiving; or  recording  stations  and  having 
the  circuits  to  arranged  that  any  abnor- 
mal conditions  which  may  develop,  such 
as  grounds,  crosses,  open  or  short  circuits, 
or  failure  of  operating  current,  will  (cause 
an  Indication  to  be  given  on  equipment 
provided  for  that  purpose,  or  will  cause  a 
trouble  bell  to  ring.  Electrically  super- 
vised systems  are  always  used  on  closed- 
circuit  systems,  but  may  be  used  In  con- 
Junction  with  automatic  signals  or  man- 
ually operated  alarm  boxes.  They  are 
more  expensive  than  other  systems,  but 
have  the  advantage  that  It  Is  possible  to 
tell  at  a  glance  whether  or  not  the  sys- 
tem Is  operating  properly. 
Manufacturers: 
Aero  Alarm   Co.,   16  Cortlandt  St.,  New 

York,   N.   Y. 
American    Fire   Prevention   Bureau,    Inc., 

1  Madison  Ave.,  New  York,  N.  Y. 
Autocall  Co..   The,   Shelby,   Ohio. 
Bunnell    ft    Co..    J.    H..    31    Park    Place. 

New  York,   N.  Y.      "Bunnell." 
EDWARDS    ft    CO.,    INC.,    140th    ft    Kx- 
*    terior   Sts.,    New   York,    N.   Y. 
Electrical  Automatic  Appliance  Co.,  The, 

1749-51  Araphoe  St..  Denver,  Colo. 
Fire    Detecting    Wire    Corp..    1    W.    45th 

St.,  New  York,  N.  Y.     "F.  D.  W." 
Gamewell     Fire     Alarm     Telegraph     Co.. 

The.  Newton  Upper  Falls.  Mass. 
HOLTZER-CABOT        ELECTRIC       CO., 
THE.    125    Amory    St.,    Boston,    Mass. 
"Hoi  tier -Cabot," 
Ideal  Fire  Detector  Co..  151-168  W.  Clay 
Ave.,  Roselle  Park,  N.  J.     "Ideal." 


Mead  Electric  Signal  Co..  The.  1109  Mar- 
quette Rd.,    Cleveland,   Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE   CO.,    153    7th    Ave.,    Now    York. 


Custom  House  St..   Providence,   R.   I. 

SAMSON  ELECTRIC  CO.,  Canton.  Hast. 

Stanley  A  Patteron.  34  Hubert  St.,  New 
York.   N.  Y.     "Faraday." 

Utlca  Fire  Alarm  Telegraph  Co.,   Utlca, 
N.  Y. 

ALARM  SYSTEMS.  FIRE,  MARINE— All 
steamers  more  than  150  ft.  in  length  carry- 
ing passengers  are  now  required  to  have 
a  Are-alarm  system  "which  will  automat- 
ically register  at  some  centra]  point  or 
station,  where  It  can  be  most  quickly  ob- 
served by  the  officers  or  crew  of  the 
steamer,  the  presence  or  Indication  of  Are 
in  the  state-rooms  and  various  compart- 
ments of  the  ateamer  which  are  not  ac- 
cessible to  the  observation  of  the  officers 
and  crew."  Electrical  systems  are  gen- 
erally used,  both  the  open  and  closed- 
circuit  systems  being  employed  with  va- 
rious forms  of  thermostat  Among  these 
are  mercurial  thermometers  especially 
made  fur  this  duty,  thermostata  embody- 
ing the  use  of  low -temperature  fusible 
metal,  the  expansion  of  metal  In  delicate 
springs,  and  metals  differing  In  their 
-  -'--r--- '  --pension.    ™—  ' '•'- 


breaking  out 


liability  of  the   fire-alarm  system   must  be 
given  special  consideration. 

ALARM  SYSTEMS,  FIRE,  MISCEL- 
LANEOUS INTERIOR— Signaling  systems 
for  transmitting  fire  alarms  originating 
In  manually  or  automatically  operated  cir- 
cuit-closing devices  to  one  or  more  sta- 
tions as  applied  to  large  Industrial  plants, 
hospitals,  schools,  etc,  are  often  much 
more  comprehensive  than  those  described 
above.  They  are  often  operated  In  con- 
junction with  the  watch  service  or  burglar- 
alarm  systems  and  all  of  the  signals  sent 
In  are  kept  In  the  form  of  a  permanent 
record.     There  are   many  modlncatlona  of 
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with  the  automatic  sprinkler  system! 
Manufacturer*; 
Aero  Alarm    Co.,    21    Cortlandt    St.,    New 


AUTOMATIC    ELECTRIC    CO., '  1001    W. 
Van  Buren  St.,  Chicago,  III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Only  the  most  effective  and  de- 
pendable types  of  signals  should  o. 
used  In  Are  alarm  systems.  The  Ben 
Jamin  Electric  Mfg.  Co.  In  producint 
signals  for  thla  purpose  has  followed 
requirements  of  various  department 
labor  and  suggestions  of  underwri 
These  fire  alarm  signals  are  Instant. 


Benjamin  Industrial  Fire  Signal 
mis  In  operation  and  will  readily  fol- 
low the  most  rapid  signaling  code  1m 
pulses.  Current  carrying  parts  are  ef- 
fectively insulated  and  have  amnl. 
capacity.      Housings    are    of    auffli 

strength   to   give   excellent   mechai 

protection.  This  line  Is  made  in  styles 
suitable  to  all  requirements;  Interior  or 
exterior,      water     tight     or     non-  water 

eratlon  on  voltages  up  to  250.  Benjamin 
Industrial  fire  signals  have  great  vol- 
ume of  tone  and  peculiar  tone  pitch 
which    make   them   effective   above   all 

EDWAHD3  ft  CO..  INC.,  New  York,  N. 
Y.  Fire  alarm  systems  for  hotels.  In- 
dustrial plants,  schools,  office  buildings, 
etc.  Closed-circuit,  open-circuit,  sup- 
ervised,  non -supervised,   code   or  non- 

and  property  and  secure  lower  Insur- 
ance rates.— Adv. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver.,  Colo. 

FEDERAL  ELECTRIC  CO.,  8700  State 
Street.  Chicago,  III.  The  Federal  Elec- 
tric siren  with  Its  weird,  penetrating 
screech,  gives  a  distinctive  call  for 
help— a  fire  emergency  or  danger  sig- 
nal    that    is    Instantly    recognized,    by 


the  men  for  whoi 
Equally  serviceable  as  a  fire  alarm, 
starting  and  stopping  signal,  and  call 
signal  at  factories,  plantations,  farms, 
etc.      See  display  adv.  page  1291.— Adv. 

Fire    Detecting    Wire    Corp.,    2    W.    46th 
St..   New  York,   N.   Y.      "F.   D.  W." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory,  126 
Amory  St.,  Boston,  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore. 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  Tor  labor- 
saving  devices;  mo  tor -generators  and 
dynamos;  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signalling 
systems.  Many  of  the  largest  buildings 
in  the  country  are  equipped  throughout 
with  Hoi  tier -Cabot  fire  alarm  systems. 
These  systems  are  designed  to  protect 
life  and  property  in  hospitals,  schools, 
hotels,  public  buildings,  warehouses, 
shipyards,  factories,  etc.  Here  also  our 
engineers  will  gladly  cooperate  In  laying 
-■■ t  the  type  of  system  that  will  give 
■    '""-'* %  of   protectior 


the   fullest 

service.      Hlustrat...     ..„„ 
Ho]  tzar-Cabot  signalling  s> 


ail 
s  will  be 


.  Roselle  Park.  N.  J.    "Ideal.' 

KELLOGG  SWITCHBOARD   ft   SUPPLY 
CO.,  Adams  ft  Aberdeen  Sta.,  Chicago, 

KLAXON  CO.,  Newark,  N.  J. 


Leverldge,  Inc.,  Charles  W„  133  Liberty 

St.,   New  York,   N.   Y. 
Mead  Electric  Signal  Co.,  The,  2109  Mar- 

"uette    Rd.,    Cleveland     ""-' 
KTRICK  ft  WILKIN 

_t.,    Philadelphia,   Pa. 
Relc    Equipment    Corp..    i    Beekman    St., 

New   York,   N.   Y.       "ideal." 
SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
Stanley  ft  Patterson,  34  Hubert  St.,  Nt 

York,   N.    Y.      ™ *--•• 

Stewart   ft   Co. 

ALARM  SYSTEMS,  FIRE,  PRESIGNAL 
OR  DUAL.— Fire-alarm  systems  for  hos- 
pitals, schools,  asylums,  prisons,  etc.,  are 
often  of  the  prealgnal  or  dual  type.  In 
these  signals  when  an  alarm  is  turned  '- 
it  Is  recorded  at  the  station  of  the  it__ 
Are  department,  which  Iramed lately  goes 
to  the  place  where  the  signal  originated. 
If  the  blase  is  only  a  small  one  and  can 
easily  be  extinguished,  no  further  alarm 
is  given,  but  it  it  Is  beyond  the  control 
of    the   local   department,   a   general    alarm 


mediate  general  alarm  Is  undesirable  In 
many  cases  because  of  the  needless  con- 
fusion that  Is  caused  among  patients,  pu- 
pils, etc.,  when  the  blase  is  a  very  small 
one  and  may  be  quickly  put  out. 
Manufacturers: 
Aero   Alarm    Co.,    26    Cortlandt   St..    New 

York,   N.   Y. 
American    Fire   Prevention    Bureau,    Inc., 

1  Madison  Ave.,    New   York,    N.   Y. 
Autocall  Co.,   The,   Shelby,    Ohio. 
EDWARDS    ft    CO.,    INC.,    140th    ft    Ex- 
terior Sts.,  New  York,  N.   Y. 
Electrical  Automatic  Appliance  Co.,  The, 

1749-61  Arapahoe  St.,  Denver.,  Colo. 
HOLTZER-CABOT        ELECTRIC        CO., 
!Sr»-  12?L  Am?.ry    St.,    Boston,    Mass. 


r-Cabot." 


York,   N.   Y. 

SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

Stanley  &  Patterson.  34  Hubert  St.,  New 
York,    N.    Y.      "Faraday." 

ALARM  SYSTEMS  FOR  BANKS,  BURQ. 
LAR  AND  FIRE.— Banks  are  usually  pro- 
tected by  very  extensive  and  complicated 
burglar  and  Ore -alarm  systems.  Very 
often,  especially  In  large  cities,  several 
banks  have  their  systems  terminate  in  the 
office  of  a  special  watch  service  or  protec- 
tion company,  which  has  a  group  of  men 
ready  to  send  out  the  Instant  a  signal  Is 
received.     The  fire-alarm  systems  may  be 

any    of    those   describe'         J 

burglar-alarm   systems 

The  vault  Is  frequently .  „., 

one  tampering  with  the  lock  after  closing 
lime  or  even  trying  to  drill  a  hole  through 
the  wall  or  break  through  in  some  other 
way.  gives  the  alarm.  Other  systems  are 
arranged  to  operate  during  the  day  time 
In  case  of  an  attempted  robbery  by  press- 
ing any  of  several  buttons  or  switches 
conveniently  located  In  the  tellers'  booths. 

Manufacturers: 

Aero  Alarm  Co.,  26  Cortlandt  St.,  New 
York.    N.    Y. 

American  Fire  Prevention  Bureau,  Inc., 
1    Madison   Ave.,    New  York,   N.   Y. 

Cannon  Ball  Alarm  Co..  624  Eth  Ave., 
South,    Minneapolis,    Minn,      (burglar) 

Duple*  Electric  Co..  75-77  Grand  St.,  New 
York,  N.  Y.     "Duplex."     (burglar) 

EDWARDS  &.  CO.,  INC.,  140th  ft  Ex- 
terior Sts.,  New  York.  N.  Y. 

Fire  Detecting  Wire  Corp..  2  W.  46th 
St.,   New  York,  N.  Y.     'T.  D.  W." 

HOI  .TZKR -CABOT  ELECTRIC  CO.. 
THE.  Main  office  and  factory,  126 
Amory  St..  Boston,  Mass.  Branch  of- 
fices at  Chicago,  New  York.  Baltimore, 
Philadelphia.  Detroit,  St.  Louie  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices;  motor- gen  era  tors  and 
dynamos,  hospital,  fire  alarm,  factory 
call,  school,  bank  and  other  signalling 
systems.  For  protecting  the  bank  by 
day  as  well  as  night.  Silent  signals 
may  be  given  from  and  to  any  part  of 
the  bank.  Audible  signals  also  for  Call- 
ing messengers,  clerks,  porters,  and  If 
necessary,  the  police.  Every  Industrial 
plant,  warehouse,  school,  bank,  or  pub- 


lic building  differ  In  c 
organization.  Our  enginee 
glad  to  lay  out  a  signaling  and  protec- 
tive system  that  will  meet  your  specific 
condition  exactly.  Illustrative  booklets 
on  all  Holt zer- Cabot  signaling  systems 
will  be  forwarded  on  request.-Adv. 
KELLOGG  SWITCHBOARD  ft  SUPPLY 
CO.,  Adams  ft  Aberdeen  Sts.,  Chicago. 

KLAXON  CO.,   Newark,   N.  J. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,   Cleveland,   Ohio. 

Rhode  Island  Electric  Protective  Co.,  32 
Custom    House    St.,    Providence,    R.    I. 


Bldg..     Milwaukee,     Wis. 

(burglar) 
Stanley  ft  Patterson.  _M  Hubert  St.,  New 

.  _    Jo..   R.    I 

ALARMS,  BURGLAR,  CLOSED-CIR- 
CUIT.— Signaling  systems  for  burglar  pro- 
tection which  operate  with  a  circuit  which 
is  normally  closed,  and  which  carries  a 
small  current  sufficient  to  operate  an 
alarm  relay.  The  circuit  is  usually  a 
series    one    in    which    several    clrcult-open- 

doors,  which  when  tampered  with  or  op- 
ened by  unauthorized  persons  cause  an 
alarm  to  be  given  through  a  relay  that 
controls  an  Independent  circuit.  There  are 
many  attachments  for  opening  these  cir- 
cuits, some  even  operating  if  a  key  Is  In- 
serted in  the  lock  after  a  certain  time, 
others  ir  a  door  or  window  IB  opened.  The 
alarms  are  varied.  In  some  cases  simply  a 
constant -ringing  bell  Is  operated,  In  others 
an  annunciator  locates  the  origin  of  the 
alarm,  and  In  others  a  master  switch  Is 
operated  by  the  operator  of  the  relay  and 
the  lights  all  over  the  house  are  turned 
on.  Closed-circuit  systems  are  by  fax  the 
most  reliable  and  are  used  a  great  deal 
more  than  open-circuit  systems.  They  are 
frequently  designed  to  meet  special  con- 
ditions. 
Manufacturers: 
American    Fire   Prevention    Bureau.    Inc., 

1    Madison  Ave.,    New  York,  N.  Y. 
Auth  Electrical  Specialty  Co.,  412  E.  63rd 

St.,  New  York,  N.  Y. 
Cannon    Ball    Alarm    Co..    624    6th    Ave., 

South.  Minneapolis,  Minn.     "Bug." 
EDWARDS    ft    CO.,    INC.,    140th    ft    Ex- 
terior Sts.,   New    York,    N.    Y. 
McFell    Signal    Co.,    2857    S.    Halsted    St., 

Chicago.  III. 
Manhattan    Electrical    Supply    Co.,    Inc., 

17  Park  PI..  New  York,  N.  Y. 
Mead  Electric  Signal  Co.,  The.  2109  Mar- 
quette Rd..  Cleveland.   Ohio. 
METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO..  253-7th  Ave.,  New  York.  N. 
Y.   "Hess,"   "Circle  H." 
PABTRICK  ft  WILKINS  CO.,   61  N.   7th 

St..   Philadelphia.  Pa. 
Rhode  Island   Electric  Protective  Co..   12 
Custom    House    St.,    Providence,    R.    I. 


Stewart  ft  Co.,    S.   A.,   86  Hall   St.,   Bos- 

ALARMS,     BURGLAR,    OPEN-CIRCUIT. 

-Signaling  systems  for  burglar  protection 
peratlng  normally  with  an  open  circuit 
vhlch  Includes  one  or  more  circuit- closing 
le vices    usually    located    at    windows    I 

, -mA    conned^    ■-    •--■■■      — 

isturbed  by  ur 
t  the  circuit  and  c 
e  given.  The  alarm  may  operate  an 
nnunclator,  designating  the  point  of  at- 
impted  entry  or  it  may  cause  a  contact- 
nglng  bell  to  operate,  or  both.  Open- 
—  cheaper  to  Install  than 


:uit    i 


be  cut  or  broken 

accidentally  and  then  the  system  will  not 
operate. 

Manufacturers: 

Auth  Electrical  Specialty  Co..  422  B.  53rd 
St.,  New  York,  N.  Y. 

Cannon  Ball  Alarm  Co.,  624  5th  Ave., 
South.   Minneapolis,  Minn.     "Bug." 

EDWARDS  ft  CO.,  INC..  140th  ft  Ex- 
terior Sts.,   New   York,   N.  Y. 

Hart  ft  Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.     "H.  ft  H." 

KLAXON  CO..   Newark,  N.   J, 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PL,   New  York.  N.   Y. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York.  N.   Y.      "Faraday."' 

Stewart  ft  Co.,  S.  A.,  SB  Hall  St.,  Boa- 


,  Google 
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ALARMS,  FIRE,  SIMPLE  CLOSED. 
CIRCUIT.— Signaling  systems  for  the 
transmission  of  alarms  of  fire,  In  which 
the  main  circuit  connecting  the  various 
alarm  boxes  Is  normally  closed  and  has  a 
■mall  current  flowing  In  It.  Just  sufficient 
to  keep  the  armature  of  a  relay  pulled  over 
against  Its  atop.  When  an  alarm  Is  sent 
In,  the  circuit  Is  Interrupted,  allowing  the 
relay  to  open,  which  closes  a  local  circuit 
and  gives  the  alarm.  The  signals  may 
originate  by  someone  manually  operating 
the  circuit-Interrupting  device  In  an  alarm 
box,  or  they  may  originate  automatically 
when  a  thermostatic  device  opens  the  cir- 
cuit at  a  predetermined  temperature. 
Closed -circuit  syatems  are  more  expensive 
than  open-circuit  .systems,  but  are  more 
reliable.  They  may  be  applied  to  a  city 
or  town  system  or  to  a  small  Industrial 
plant,  Institutional  or  other  Interior  sys- 
tem. City  systems  are  nearly  always  more 
complex    than    the    type    contemplated    In 


American  Fire  Prevention  Bureau,  Inc.. 
1  Madison  Ave.,    New  York.   N.   Y. 

American  Watchman's  Clock  Co.,  1B0 
Nassau   St.,  New  York,   N.  Y. 

Auth  Electrical  Specialty  Co.,  422  E.  6Srd 
St.,   New  York,   N.   Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St..  Chicago.  III. 

BENJAMIN  ELECTRIC  MFQ.  CO.,  806 
Washington  Blvd.,  Chicago,  BL  (See 
display  advertisement  on  pages  1231- 
12)4.) 

EDWARDS  ft  CO.,  INC.,  140th  ft  Ex- 
terior Sts.,  New  York.  N.  Y. 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,   Denver,  Colo. 

Foole,  Plerson  ft  Co.,  Inc.,  160-162  Dusoe 
St.,    New  York.    N.    Y. 

HO  L.TZER-  CABOT  ELECTRIC  CO., 
THE,  126  Amory  St.,  Boston,  Mass. 
"Holtmer-Cabot." 

Ideal  Fire  Detector  Co..  161-1B3  W.  Clay 
Ave.,  RoseUa  Far*.  N.  J. 

Leverldge,  Inc.,  Charles  W.,  US  Liberty 
St.,   New  York,  N.  Y. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  III. 

Mead  Electric  Signal  Co..  The,  2100  Mar- 
quette   Rd.,    Cleveland,    Ohio. 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO.,  258  7th  Ave.,  New  York, 
N.  Y.     "Heaa,"   "Circle  H." 

Oatrander  &  Co.,  W.  R.,  371  Broadway, 
New    York,   N.    Y. 


Stanley  A  Patterson,  34  Hubert  St.,  New 
York,   N.   Y.      "Faraday." 

Stewart  ft  Co.,  S.  A..  85  Hall  St,  Bos- 
ton, Mass. 

Utlca  Fire  Alarm  Telegraph  Co.,   Utica, 

N.   Y. 
ALARMS,     FIRE,     SIMPLE    OPEN-CIR- 
CUIT.—Systems    for    the    " ■--•--     -■ 


_    ulsalon    of 

_^ j  operate  normally 

with  open  circuits.  The  signals  may  be 
originated  by  a  number  of  thermostatically 
operated  devices  which  close  the  circuit 
when  the  temperature  reaches  a  certain 
value  and  cause  an  alarm  to  be  given,  or 
the  alarm  may  be  turned  In  by  anyone 
at  a  Ore-alarm  box.  The  alarm  boxes  for 
a  system  of  this  type  are  connected  in 
multiple.  Open-circuit  fire  alarms  are 
cheaper  than  closed -circuit  types,  as  no 
closed-circuit  primary  battery  or  storage 
battery  la  required  and  the  rest  of  the 
apparatus  Is  simple.  They  are  not  used 
extensively,  because  there  Is  no  easy  way 
of  determining  whether  each  separate 
alarm  box  circuit  la  In  good  condition,  and 
they  are  therefore  not  as  reliable  as  a 
closed-circuit   system. 

Manufacturers: 

American  Watchman's  Clock  Co.,  ISO 
Nassau  St.,    New  York,    N.   Y. 

Auth  Electrical  Specialty  Co.,  122  E.  GSrd 
St-,  Now  York,  N.  Y. 

Autocall  Co.,  The.   Shelby,   Ohio. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To 
See    description    under    Alarm 


,  New  York,  ] 

Electrical  Automatic  Appliance  Co.,  The, 
1749-51  Arapahoe  St.,  Denver,  Colo. 

FEDERAL  ELECTRIC  CO..  8700  S.  Stats 
St.,  Chicago.  111.  "Federal."  (See  dis- 
play advertisement  on  page  1291.) 

Foote,  Plerson  ft  Co.,  Inc.,  160-168  Duans 
St.,  New  York,  N.  Y. 


"Hollier-Cabot. 
Ideal  Fire  Detector  Co.,  161-168  W.  Clay 

Ave.,  Roselle  Park,  N.  J.     "Ideal." 
KLAXON  CO„  Newark,  N.  J. 
Leverldge.   Ino.,   Charles  W.,   133  Liberty 

St.,   New  York.   N.   Y. 
Manhattan  Electrical  Supply  Co.,  Inc.,  IT 

Park   PL,   New   York.   N.   Y. 
MKTROPOLITAN  ELECTRIC  PROTEC- 
TIVE   CO.,    253-7th    Ave.,    New    York, 

N.  Y.     "Hess,"  "Circle  H." 
Ostrander   ft   Co.,  W.   R.,   371  Broadway, 

New  York,  N.  Y. 
PARTRICK  &  W1LKINS  CO.,   El  N.   7th 

St..  Philadelphia,  Pa. 
Rhode   Island   Electric  Protective  Co.,    32 

Custom  House  St.,  Providence,  R.  I. 
STANDARD      ELECTRIC      TIME      CO., 

THE,   89  Logan  St.,    Springfield,   Mass. 


Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,  N.   Y.      "Faraday." 

Stewart  ft  Co.,  S.  A.,  85  Hall  St.,  Bos- 
ton, Mass. 

mica  Fire  Alarm  Telegraph  Co.,  Utlca, 
N.   Y. 

ALARMS,  HOT- BEARING.— A  device 
for  actuating  an  audible  or  visible  signal 
In  case  of  a  bearing  exceeding  a  safe  oper- 
ating temperature.  It  may  either  consist 
of  a  helical  strip  of  thermostatic  metal 
exposed  to  the  air  closely  adjacent  to  a 
bearing  and  operating  so  as  to  close  an 
electrical  contact  by  expansion  when  the 
temperature  or  the  bearing  reaches  a  pre- 
determined value,  or  a  metal  tube  Im- 
bedded In  the  bearing  metal  Itself  and  con- 
taining a  fluid  which,  expanding  under 
heat,  in  turn  expands  a  thin  metal  bellows 
that  operates  an  electrical  contact  In  the 
alarm  circuit.  These  hot-bearing  alarms 
are  frequently  used  in  connection  with  ro- 
tating electrical  machines  In  automatic 
generating  stations  and  substations  with 
no  attendant  in  charge;  in  the  event  of  a 
bearing  becoming  overheated,  the  device 
operates  a  relay  tripping  a  circuit  breaker 
and  disconnecting  the  machine  from  its 
source  of  power. 

Manufacturers: 

National     Co.,     Cambridge     SO,     Boston, 


combined  with  standard  crossing  and 

ing  signs,  to  warn  drivers  of  vehicles  and 
pedestrians  of  the  approach  of  a  car  or 
train.  The  alarm  Is  given  by  ringing  of 
gongs  or  bells  and  usually  with  simulta- 
neous display  of  warning  lights.  In  most 
devices  lights  are  displayed  behind  signs 
showing  the  word  "Stop"  or  "Danger." 
To  Increase  the  arrestlve  effect  of  the 
sign,  some  apparatus  Is  arranged  so  that 
the  Illuminated  stop  sign  swings  to  and 
fro.  All  warning  alarms  are  actuated  by 
presence  of  the  car  or  train  a  certain  dis- 
tance from  the  crossing  either  by  electrical 
means,  such  as  a  track  circuit,  or  me- 
chanically through  the  depression  of  a 
roadside  instrument  by  the  wheels  of  the 
oar  or  train.  The  gong  continues  to  ring 
and  the  other  apparatus  to  operate  until 
has  passed  a  point  near 


American  Luminous  Products  Co.,  Hunt- 
ington Park,   Cal. 

BENJAMIN  ELECTRIC  MFO.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  HI. 
(See  display  advertisement  on  pages 
1231-1234.) 

Box  Iron  Works  Co.,  William  A.,  Blake 
ft  83rd  Sts.,  Denver,  Colo. 

Brach  Mfg.  Co.,  L.  S„  127-183  Sussex 
Ave.,  Newark,  N.  J. 

Bryant  Mfg.  Co.,  323  W.  Jackson  Blvd., 
Chicago,   in. 

Bryant  Zinc  Co.,  600  Orleans  St.,  Chi- 
cago.   111.      "Autoflag." 

Federal   Signal   Co.,    Albany,  N.   Y. 

Hall  Switch  ft  Signal  Co.,  Garwood, 
N.    J. 

KLAXON  CO.,  Newark.  N.  J. 

Nachod  Signal  Co..  Inc.,  4771-1777  Louis- 
ville i —      '  —  •■—•"-    "•• 

Neb. 
Protective  Signal  Mfg.  Co.,  The,  1(00  W. 

32nd  Ave..  Denver,  Colo. 
Railroad   Supply  Co..   The,   203   S.   Dear- 
born St.,  Chicago,  111. 
Tecla  Co.,  Inc.,  Detroit,  Mich. 
United    Electric   Apparatus    Co.,    1589-23 

Columbus  Ave..  Boston,  Mass. 
ALARMS.      TANK,      HIGH      AND     LOW 
WATER — Signaling  appliances  usually  con- 
sisting of  a  float  switch  or  Its  equivalent, 
to   Indicate   by   either  a  visual   or  audible 
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alarm  when  liquids  In  storage  tanks  reach 
predetermined  levels.  They  are  frequently 
used  to  Indicate  high  o~  ' —  ~  '       '" 

stant' level"  Is"  main  talnedT     Alarm    signals 
may  also  be  arranged  with  relays  to  auto- 
matically start  or  stop  motor-driven  pumps 
when  the  signal  Is  given. 
Manufacturers: 
Aero  Alarm    Co.,   26   Cortland  t    St.,    New 

York,  N.  Y. 
American   Fire    Prevention    Bureau,    Inc., 

1  Madison  Ave.,  New  York.  N.  Y. 
Chicago  Automatic  Switch  Co.,  2336  Wol- 
fram St.,  Chicago.   III. 
Chicago  Engineer  Supply  Co.,  G8  W.  Lake 

St.,   Chicago.   III. 
Electrical  Automatic  Appliance  Co.,  The, 

1749-51   Arapahoe  St.,   Denver,   Colo. 
KLAXON  CO.,  Newark,  N.  J. 
Leverldge.    Inc.,    Charles  W.,    133   Liberty 

St..   New  York,   N.  Y. 
Lunkenhelmer  Co.,  The,  Cincinnati,  Ohio. 
Ostrander    ft    Co.,    W.    R.    371    Broadway. 
'  New  York,  N.  Y. 
PARTRICK  ft  WTLKINS  CO.,   61  N.  7th 

St..   Philadelphia,   Pa. 
Stanley  ft  Patterson,  84  Hubert  St.,  New 

York.  N.  Y.    "Patterson." 
Stern,  Louis,  Philadelphia,  Pa. 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark.  N.  J. 
ALASKA     FREEZER    CO.— Winchendon, 
Mass.     Manufacturer   of   motor-driven   ice 

ALASKAN. —Trade      name      for      motor- 
ifrlgeratlng    machinery    manufac- 


ALBA — Trade  name  for  Illuminating 
glassware  manufactured  by  the  Macbeth- 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa. 

ALBANY — Trade  name  for  lubricating 
oils  and  greases  manufactured  by  Adam 
Cook's  Sons,  708-710  Washington  St.,  New 
York,  N.  Y. 

ALBANY  PUMP  CO.— 169  Richmond  St.. 
W.,  Toronto,  Ont.,  Can.  Manufacturer  of 
electric  pumps.  Business  established  1906. 
President  and  general  manager,  A  W.  Ben- 

ALBANY    STEAM     TRAP    CO.,     THE-— 

Albany,  N.  Y.  Manufacturer  of  steam 
traps,  valves,  pumps  and  other  steam  spe- 
cialties. Business  established  1870.  Presi- 
dent and  treasurer,  Charles  H.  Carter: 
vice-president  and  secretary,  A.  R.  Carter; 
general  manager.  James  A.  Foy;  sales  man- 
ager,  J.   Warren   Carter. 

ALBAUGH  -DOVER  CO.— Chicago,  111. 
Manufacturer  of  electrio  washing  machines, 
gears      and      pinions. 

_     jrer,    Q.    S.    Albaugh; 

¥ii»- presidents.  O.  T.  Dover,  H.  W.  Eden; 
secretary,  H.  B.  Albaugh.  Main  office  and 
factory,  2100  Marshall  Blvd..  Chicago.  111. 
Branch  office,  130  W.  42nd  St.,  New  York, 
N.  Y. 

ALBERENE  STONE  CO.— New  York,  N. 
Y.  Manufacturer  of  soapstone  for  electri- 
cal purposes.  President,  N.  N:  Money- 
penny.  Main  office,  223  E.  23rd  St.,  New 
York,  N.  Y.  Branch  offices  and  warehouses. 
214  N.  Clinton  St.,  Chicago,  111.;  51  Bristol 
".,  Boston,  Mass.     District  offices,  Newark, 


N.  J.;    Philadelphia.  Pa. 


denslng  and  other  steam  auxiliaries 
ness  established  1902.  President,  w.  a. 
Dornn;  vice-president,  W.  R.  Wilson;  sec- 
retary and  treasurer.  R.  C.  Williams.  Main 
office,  140  Cedar  St.,  New  York,  N.  Y.  Fac- 
tory, Newburgh.  N.  Y.  Branch  offices,  83 
Broad  St..  Boston,  Mass.;  22  W.  Monroe 
St.,  Chicago,  111. ;  Pennsylvania  Bldg., 
Philadelphia,  Pa.;  2311  Olive  St.,  St.  Louis. 


ALBERTA     BATTER- 


CO.,     LTD.— 410 


MLDth  I  A       DA  I    I  BHI       bU.,       I_  I  u. *1U 

9th  Ave,,  E.,  Calgary,  Alta.,  Can.  Manu- 
facturer of  storage  batteries  and  storage 
battery  equipment.  Business  established 
1914.  President  and  general  manager.  Clyde 
J.    Wells:    secretary   and   treasurer,   Donald 


-.  „.     _.    :ric   passenger   and   freight 

elevators  and  hoists.  President.  B.  F. 
Mechling.  Jr.;  secretary  and  treasurer,  W. 
H.  Mechling. 

ALBY  FURNACE,— A  type  of  electric 
furnace  used  for  the  manufacture  of  cal- 
cium carbide.  The  hearth  consists  of  a 
-.-->  grating  Into  which  a  mixture  o*  — 


electrodes 


bedded    In    the    hearth. 
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The  side  walls  s 
thin  refracton  " 
tapped  every  4 


t  sheet  Iron   with  a 


thin    refractory    lining.      Molten    carbide    Is 

j y  ^  minutes  from  a  hole  In  the 

. A   ton   of   carbide   la   produced 

from  about  900  kg.  of  lime  and  600  kg.  of 
anthracite  coal,  at  an  expenditure  of  4200 
to  4500  kw-hr.  per  ton. 

ALCO.— Trade  name  for  dolly  type  elec- 
tric washing  machine  manufactured  by  the 
Altorfer   Bros.   Co..    Peoria,    111. 

ALCOHOL.— Ordinary  name  for  ethyl 
alcohol.  CH.OH;  a  liquid  with  a  character- 
istic sweetish  odor.  B.  p.  78.8*  C;  f.  p.— Ill* 
C.  Usually  manufactured  by  the  fermenta- 
tion of  sugar  by  yeast,  the  alcohol  produced 
being  separated  by  distillation,  giving  ' 
product   containing   ™   *~    "■■"     -*   -'--1- 


}6%    of    alcohol. 


rial     In     . 

Brocesses,  as  a  solvent  of  sneilac.  certain 
.cquera,   etc. 

ALOEN-NAPIER  CO.— 54  Willow  St.. 
Springfield,  Mass.  Manufacturer  of  molded 
Insulation  products.  Business  established 
1915.  President,  Charles  Napier;  secretary, 
Frances!  Playdon;  treasurer,  Milton  Alden. 

ALDON  CO.,  THE.— 33.1!  Havens  wood 
Ave..  Chicago,  111.  Manufacturer  of  rail 
benders,  car  *e  placers  and  other  track 
equipment.  Business  established  1904. 
President,  E.  W.  K.  Roel  vice-president, 
C.  V.  Roe;  secretary,  O.  V.  Johnston. 

ALEMITE  DIE.CA6T1NG  ft  MFG.  CO.— 
341-51  w.  Chicago  Ave..  Chicago,  Hi.  Man- 
ufacturer of  die  castings.  Business  estab- 
lished 1912.  President  and  general  manager. 
John  S.  Gullborg:  vice-president,  Carl  M. 
Hedman;  secretary,  Herbert  R.  Hedman; 
treasurer.  Douglas  F.  Fester. 

ALENCO — Trade  name  for  leather  belt- 
ing and  belt  lacing  device  manufactured  by 
the  W.  D.  Allen  Mfg.  Co.,  B66  W.  Lake  St., 
Chicago.  111. 

ALERT. — Trade  name  for  belt  rlngerb 
manufactured  by  the  States  Co..  72  Francis 
Ave.,  Hartford.  Conn. 

A  LEX  ALL. —Trade  name  for  rubber  tape 
manufactured  by  the  Boston  Woven  Hose 
&  Rubber  Co..  Box  607T,  Boston,  Mass. 

ALEXALITE  CO.,  THE.— 434  E.  23rd  St.. 
New  York,  N.  T.  Manufacturer  of  indirect 
lighting  fixtures.  Harry  Alexander,  presi- 
dent. 

ALEXANDER  A  COX  CO.— Oeden  ft 
Western  Aves..  Chicago,  III.  Manufacturer 
of  gears  and  pinions.  Business  established 
1SS7.  President,  treasurer  and  general 
manager,  E.  L.  Cox;  secretary,  II.  Spector. 

ALEXANDER  BROS.— Philadelphia,  Pa. 
Manufacturers  or  leather  belting  and  belt 
dressing.  Main  office,  3rd  ft  Callowhlll  Sts.. 
Philadelphia,  Pa.  Factories,  Philadelphia. 
Pa.;  Chicago,  III.;  New  Haven.  Conn.;  At- 
lanta, Ga.  Branch  offices,  100  Lafayette 
St.,  New  York,  N.  Y.;  Boston,  Mass.;  De- 
troit, Mich.;  New  Orleans,  I*.;  Cleveland, 
Ohio. 

ALEXANDER  CAR  REPLACER  MFG. 
CO.— Mears  Bldg.,  Scfanton.  Pa.  Manufac- 
turer of  car  replace™.  President,  J.  F. 
Mears;  treasurer,  J.  T.  Richards. 

ALEXAPOPE. — Trade  name  for  Insulat- 
ing varnishes  manufactured  by  the  Imper- 
vious Metal  Corp.,  421  Wood  St.,  Pitts- 
burgh, Pa. 

ALFCO. — Trade  name  for  lighting  fixtures 
manufactured  by  the  Artistic  Lighting  Fix- 
ture Corp.,  21-25  E.  "Houston  St.,  New 
York,  N.  Y. 

ALGOMA  STEEL  CORP.,  LTD.— Sault 
Ste.  Marie.  Ont..  Can.  Manufacturer  of 
brass  and  bronze  castings,  tie  plates,  track 
rails,  structural  steel,  etc.  Business  es- 
tablished 1901.  President.  W.  C.  Franx; 
vice-presidents,  James  Hawson,  Sidney 
Mason;  secretary.  Alex  Taylor;  treasurer, 
E.  W.  Shell;  general  manager.  J.  D.  Jones; 
sales  manager,  J.  D.  Gray. 

ALOOR. — Trade  name  for  outlet  plates, 
cable  clamps  and  electrical  boxes  manufac- 
tured by  the  Co  II  In  son -Hoi  land  Co.,  261 
Medford  St.,  Maiden,  Mass. 

ALIGNMENT.— An  old  spelling  of  allne- 
ment,  which  form  Is  used  throughout  this 
book. 

ALINEMENT— A  formation  in  a  straight 
line.  This  form  Is  the  modern  and  more 
significant  spelling  of  the  old  word  align- 


to  electrolysis,  chlorine  Is  liberated  at  the 
anode,  while  the  metal  ton  reacts  with 
water  at  the  cathode,  liberating  hydrogen 
and  forming  caustic  alkali  In  the  electro- 
lyte. If  the  catholyte  Is  allowed  to  reach 
the  anolyte  or  to  be  acted  on  by  the  chlo- 
rine, hypochlorite  or  chlorate  Is  formed;  but 


at  the  two  electrodes,  electrolytic  alkali 
can  be  produced,  and  It  is  so  produced  com- 
mercially In  great  quantities.  The  large 
number  or  cells  which  are  used  for  this 
purpose  can  be  divided  into  four  principal 
types:  those  in  which  the  separation  ot 
alkatl  and  chlorine  la  accomplished  by  (1) 
a  diaphragm  of  nonconducting  material; 
....  .  — iercury  diaphragm  —■-■—-  --*-  ■ 


.„ with  water  to  produce  caustic 

takes  place:  and  (4)  Inclosing  the  anode 
In  an  Inverted,  nonconducting  bell,  with 
the  cathode  outside,  and  effecting  separa- 
tion by  specific  gravity.  These  cells  Include 
the  McDonald.  Hargreaves-Bird,  Castner. 
Castner-Kellner,  Whiting,  Solvsy,  Jalce, 
Hhodin.  Wlldermann,  Griesheiro,  Outhenln- 

_ -Leykam,     Bllllter-SIe- 

Flnlay,  Wheeler,  Nelson,  and  others. 

Many  of  these  cells  are  used  primarily  foi 
the  production  of  chlorine  and  chlorine 
products,  especially  bl™<!h  llnunr  In  the 
paper    Industry.     Whet 

? reduced,  caustic  alkali , 
requently  is  allowed  to  go  to  waste.  Elec- 
trolytic alkali  may  also  be  made  from  elec- 
trolytes of  fused  alkali  chlorides,  as  In  the 
Acker  process,  collecting  the  alkali  metal 
with  a  cathode  of  molten  lead  Instead  of 
with  mercury  as  In  type  (8)  above. 

ALL- 1 N-O.— Trade  name  for  outlet  boxes 
manufactured  by  Habermaas  ft  Delporte, 
Inc.,  1825-1327  S.  7th  St.,  St.  Louis.  Mo. 

ALL-IN-ONE.— Trade  name  for  ground 
clamps   manufactured   by    the     Fairmount 


tured    by    the    Sieben    Merchandising    Co., 
Kansas    City,    Mo. 

ALL. NITE-LITE,— Trade  name  for  tow- 
voltage  transformers  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 

ALL  PURPOSE.— Trade  name  for  farm 
lighting  and  power  plants  manufactured  by 
the  Automatic  Electrical  Devices  Co,,  120- 
122  W.  3rd  St.,  Cincinnati.  Ohio. 

ALL- REDI.— Trade  name  for  battery  con- 
nector manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI., 
New  York.  N.   Y. 

ALL-SPARK  IGNITION  CO.,  INC.— 13 
Water  St.,  New  York,  N.  Y.  Manufacturer 
of  ignition  equipment.  Business  established 
1910.  President,  E.  Maynz;  vice-president. 
S.  V.  Stelner. 

ALL  STEEL,— Trade  name  for  tool  kits 
manufactured  by  the  Kennedy  Mfg.  Co.. 
Van  Wert,  Ohio, 

ALL-STEEL-EQUIP  CO.— Aurora,  lit. 
Manufacturer  of  cutout  boxes  and  cabinets, 
covers,  pipe  straps,  etc.  President  John 
Knell;  secretary,  treasurer  and  general 
manager,  C.  H.  Lembcke;  sales  manager, 
H.  Earl  Sweltxer.  Main  office,  Aurora,  111. 
Branch  offices,  221  Insurance  Exchange, 
Chicago,  111.;  607  Pereles  Bldg.,  Milwaukee. 
Wis.  Sales  representatives.  W.  Lester 
Baker,  Ell  Woodward  Bldg.,  Washington. 
D.  C.;  H,  Bryan,  The  Bourse,  Philadel- 
phia, Pa.r  S.  H.  Stover  ft  Co.,  509  Chamber 
of  Commerce  Bldg.,  Pittsburgh,  Pa.;  W.  H. 
Beaven.  Jefferson  County  Bank  Bldg., 
Birmingham.  Ala. 

ALLAN  MFG.  ft  WELDING  CORP.— 163 
Adams  St.,  Buffalo,  N.  Y.  Manufacturer 
if  electric  welding 
"    "19.    Prea 

._„..., jrlck    W. ,     ... 

and  sales  manager,  James  ■.____ 
secretary,  E.  M.  Anthony:  treasurer,  Allan 
Drake.  Sales  representative,  Metals  Weld- 
ing   Corp.,    4400    Perkins    Ave.,    Cleveland. 


the  L.  B.  Allen  Co.,  Inc.,  4519-29  N.  Lincoln 
St.,  Chicago.  III. 

ALLEN.— Trade  name  for  meter  testing 
rheostats  manufactured  by  the  Standard 
Scientific  Co.,  S  Barrow  St.,  New  York, 
N.  Y. 

ALLEN-BRADLEY  CO.— Milwaukee,  Wis. 
Manufacturer  of  electric  controlling  appa- 
ratus. Business  established  1904.  President, 
Lynde  Bradley:  vice-president  and  treas- 
urer, Harvey  Bradley;  secretary,  Lewis 
Quarles:  general  manager,  F.  F.  Loock. 
Main  office  and  factory,  286  Greenfield  Ave., 
Milwaukee.  Wis.  Branch  offices,  Boston, 
Mass.;  Buffalo.  N.  Y. ;  57  E.  Jackson  Blvd.. 
Chicago.  111.:  Cleveland.  Ohio;  Philadelphia. 
Pa.;  Pittsburgh,  Pa.;  50  Church  St.,  New 
York,  N.  Y.  Sales  representatives,  Clar- 
is 


Cal.;    Franklin    Sales    Co.,    Denver,    Colo.; 
W.  H.  Beaver,  Birmingham,  Ala. 

ALLEN  CO.,  INC.,  L.  8.— 4519-29  N.  Lln- 


Business  established  1893.     

Crip  pen.  Jr.;  vice-president,  Stuart  S. 
Crlppen.  Jr.;  secretary,  treasurer  and  gen- 
eral manager.  Stuart  S.  Crlppen.  Sales 
representatives.  H.  B.  Squires  Co.,  San 
Francisco,  Cal.;  E.  C.  Coffin  Co.,  SOS  Dooly 
Bldg..  Salt  Lake  City,  Utah:  Norton-Mun- 
ter  Co.,  Seattle.  Wash.;  Bisseli  A  Webb, 
Winnipeg,  Man..  Can. 

ALLEN  CRUCIBLE  CO.— 714  50th  Ave., 
Oakland.  -  Cal.  Manufacturer  of  graphite, 
plumbago  and  black  lead.  Sole  owner, 
Jamea  G.  Allen. 

ALLEN  MFG.  CO.,  W.  D.— EH  W.  Lake 
St..  Chicago,  111.  Manufacturer  of  leather 
belting  and  belt  dressing.  President.  Wil- 
liam B.  Allen;  vice-president,  T.  L.  Ryer- 
son;  secretary,  W.   H.    Symonda ;  .treasurer. 

ALLENDALE Trade  name  for  portable 

electric  lamps  manufactured  by  the  W.  T. 
Burt  Co.,  New  Cumberland.  W.  Va. 

ALLEY  ARM.— A  modified  type  of  cross- 
arm  which  projects  to  one  aide  of  the  pole 
only  Instead  of  on  both  sides.  It  Is  used  on 
electric  light,  power  and  telephone  distribu- 
tion lines  that  are  run  in  alleys  where  the 
poles  are  set  close  to  the  rear  lot  lines  so 
that  ordinary  crossarms  might  Interfere 
with  barns  or  other  buildings  at  the  rear 
of  the  lots.  They  are  also  called  side  arms. 
For  manufacturers,  see  Crossanns  and  side 
arms,  wood.  , 

ALLIED  BELTING  CO.,  THE.— Green- 
ville, Ohio.  Manufacturer  of  power  trans- 
mission belting. 

ALLIGATOR.— Trade  Dame  for  testing 
clamps  manufactured  by  the  Falrraount 
Blectrje  A  Mfg.  Co.,  5Bth  ft  Woodland  Ave., 
Philadelphia,   Pa. 

'  ALLIGATOR.— Trade  name  for  belt  lac- 
ing manufactured  by  the  Flexible  Steel 
Lacing  Co.,  4607-4631  Lexington  St.,  Chi- 
cago, III, 

ALLIGATOR- J  AW.— Trade  name  for 
test  clamps  manufactured  by  Albert  ft  J. 
M.  Anderson  Mfg.  Co.,  289-305  A  St..  Boa- 
ton,    Mm. 

ALL1S-CHALMERS  MFG.  CO.— Milwau- 
kee. Wis.  Manufacturer  of  motors,  gen- 
erators and  other  electrical  machinery: 
steam  and  hydraulic  turbines,  engines, 
pumps,  mining  machinery,  etc.  President, 
Otto  H.  Falk;  vice-president.  Max  W.  Babb; 
secretary  and  treasurer,  H.  Woodland. 
Main  office,  Milwaukee,  Wis.  Factories, 
West  Allla  and  Milwaukee.  Wis.,  and  Nor- 
wood, Ohio.  Branch  offices,  1104-1105 
Healey  Bldg.,  Atlanta,  Ga.;  1010-1018 
Brown-Marx  Bldg.,  Birmingham,  Ala.;  72) 
State  Mutual  Bldg..  Boston,  Mass.;  674 
Elllcott  Square  Bldg.,  Buffalo,  N.  Y.;  212 
Chamber  of  Commerce  Bldg.,  Charlotte.  N. 
C:  2028  Peoples  Gas  Bldg..  Chicago,  m.; 
1720  1st  National  Bank  Bldg..  Cincinnati. 
Ohio;  1119-1121  Schofield  Bldg.,  Cleveland. 
Ohio:  510  Sumpter  Bldg..  Dallas,  Tex.;  lift 
Foster  Bldg,,  Denver,  Colo.;  1S2B-1B29  Ford 
Bldg..  Detroit.  Mich.;  709  Alworth  Bldg., 
Duluth,  Minn.;  141(1-1412  Waldheim  Bldg.. 
Kansas  City,  Mo.;  623-625  Title  Insurance 
Bldg.,  Los  Angeles,  Cal.;  707  Metropolitan 
Life  Bldg.,  Minneapolis.  Minn.;  719-718 
Maison  Blanche  Bldg,.  New  Orleans,  La.;  50 
Church  St.,  New  T'ork,  N.  Y.;  896-810 
Franklin  Trust  Bldg.,.  Philadelphia,  Pa,: 
1207-1210  Park  Bldg.,  Pittsburgh,  Ps_;  604- 
608  Lumbermen's  Bldg.,  Portland,  Ore.; 
2168-2189  Railway  Exchange  Bldg..  St.  Louis, 
Mo.:  608-610  Kearns  Bldg.,  Salt  Lake  City, 
Utah;  T41-751  Rlalto  Bldg.,  San  Francisco, 
Cat.;  115  Jackson  St.,  Seattle.  Wash.;  819 
Ohio  Bldg..  Toledo,  Ohio;  904  Coal  Exchange 
Bldg.,  Wilkes  Barre.  Pa. 

ALLITH-PROUTY  CO.— Danville,  111. 
Manufacturer  of  electrlo  garage  door  open- 
ers. President  and  treasurer.  H.  C.  Smith: 
vice-president,  Andrews  Allen;  secretary. 
Emit  Stuedll. 

ALLMAN  GAS  ENGINE  CO.— 461  Canal 
St.  New;  York.  N.  Y.  Manufacturer  of 
motor-driven  Ice  cream  freezers,  refrigerat- 
ing and  Ice  making  machinery  and  Ice 
breakers.  Business  established  1898.  Pres- 
ident, George  P.  I-Awson;  secretary  and 
treasurer,  Albert  McDougal. 

ALLMUR  MFG.  CO.— Marlon.  IntL  Manu- 
facturer of  electric  flrelesa  cookers.  Pres- 
ident and  general  manager,  Morton  Mur- 
phy; vice-president,  Xen  Fagan;  secretary 
...   ... . . j    ^  Hardeety.     Sales  rep- 
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elusive  distributor*.  Paul  Davie  D.  O.  Oo.. 
Waterloo,  Iowa;  Smith  ft  Ferry  Electric 
Co.,  Dallas,  Tex.;  Western  States  Electric 
Co.,  Seattle,  Wash.;  Domestic  Appliance 
Co.,  Denver,  Colo.;  United  Electric  Co., 
Wichita,  Kans.;  J.  P.  Beecbman  ft  Co., 
Philadelphia,  Pa.:  E.  B.  Latham  ft  Co.,  New 
York,  N.  T.;  Electric  Sales  Co..  Columbus, 
Ohio;  Clark  &  Johnson,  Detroit,  Mich. 

ALLOY -METAL  WIRE  CO.— 164  Nassau 
St.,  New  York,  N.  Y.  Manufacturer  of  elec- 
trical wires.  Business  established  1919. 
President,  8.  A.  Murray;  vice-president  and 
general  manager,  M.  L.  Murray;  secretary 
and  treasurer,  J.  A.  Marcato.  Factory, 
Yonkera,  N.  Y. 

ALLOY  STEEL  PRODUCTS  CORP.-  -123 
Liberty  St..  New  York.  N.  Y.  Manufac- 
turer of  brass  and  copper  sheets  and  tub- 
ing, welding  wire  and  iron  bars. 

ALLY.— Trade  name  for  transmission 
belting  manufactured  by  the  Allied  Belting 
CO..   Greenville.  Ohio. 

ALMETAL.— Trade  name  for  electric 
washing  machine  manufactured  by  the  Al- 
metal  Ufa.  Co.,  7227  Manchester  Ave..  St. 
Louis,  Mo.  Exclusive  distributor,  Manu- 
facturer's Distributing  Co..  403  Fullerton 
Bide,  St  Louis,  Mo. 

ALMETAL  MFQ.  CO.,  THE— 7227  Man- 
chester Ave..  St.  Louis,  Mo.  Manufacturer 
of  electric  wash  Ins  machines.  Business 
established  1910.  President,  N.  D.  Thomp- 
son, Jr.;  vice-president  and  general  man- 
ager, N.  N.  Nunn;  secretary,  I*  P.  Huey; 
treasurer,  L.  P.  Thompson.  Exclusive  dis- 
tributor. Manufacturer's  Distributing  Co., 
401  Fullerton  Bldg.,  St.  Louis,  Mo. 

ALMOND  MFQ.  CO.,  T.  R— Ashburnhara. 
Mass.  Manufacturer  of  flexible  arms  for 
portable  lamps  and  "micrometer  gages. 
Business  established  1880.  President,  C.  A. 
Hubbell;  vice-president.  A.  C.  Hawkins; 
secretary  and  treasurer,  H.  S.  Hubbell. 

ALPHA  RAYS.— Positively  charged  par- 
tides  shot  out  by  radium  and  other  radio- 
active bodies.  They  have  a  mass  about 
four  times  the  mass  of  a  hydrogen  atom 
and  carry  two  units  of  positive  charge. 
They  are  believed  to  be  identical  with  the 
helium  atom.  Their  velocity  Is  considerably 
less  than  that  of  beta  ray*,  but  on  account 
of  their  larger  mass  they  are  very  effective 
in  ionising  gases. 

ALPHADUCT  CO.,  THE.— 116  Cator  Ave., 
Jersey  City,  N.  J.  Manufacturer  of  flexible 
nonmetalllo  conduit.  Business  established 
1902.  Russel  Dart,  owner.  Bales  repre- 
sentatives, S.  B.  Condlt.  Jr.,  A  Co.,  Boston, 
Mass.;  William  S.  Brown  Electric  Co.,  New 
York.  N.  Y.;  I*  P.  Clark,  Philadelphia,  Pa.; 
Electrical  Sales  Co.,  Baltimore,  Md.;  C.  S. 
Broward.  Atlanta,  Oa.:  S.  H.  Stover.  Pitts- 
burgh, Pa.;  McNalr  Electric  Sales  Co.,  De- 
troit, Mich.;  William  P.  Crockett  Co..  St. 
Louis,  Mo.,  Chicago,  111.;  R.  S.  Wakefield. 
Dallas,  Tex.;  B.  K.  Sweeney,  Denver,  Colo.; 
H.  B.  Squires  Co.,  San  Francisco,  Cal. 

ALPHALOOM Trade  name  for  flexible 

nun  metallic  conduit  manufactured  by  the 
Alphaduct  Co.,  1B6  Cator  Ave.,  Jersey  City, 


New 

ALSOPS.— Trade    name    for    electrically 
heated  water  baths   manufactured   by   the 


lighting 
.e  Llght- 
>w    York, 


s  St.,  Baltimore, 

ALT  ELITE Trade 

fixtures  manufactured  ... 

ing   Fixture   Co.,   MS  Bowery,   New 
N.  Y. 

ALTERN  ARC— Trade  name  for  electric 
cutting  and  welding  machines  manufac- 
tured by  the  Electric  Arc  Cutting  ft  Weld- 
ing Co..  163-58  Jelllff  Ave.,  Newark.  N.  J. 

ALTERNATING  CURRENT.— A  periodic 
current  which  alternates  or  reverses  Its 
direction  of  flow  at  regular  intervals.  An 
alternating  current.  In  addition  to  reversing 


used    adj actively,    as   a-c.    generator,    a-c 

ALTERNATING  WAVE  FORM.— The  In- 
tensity of  an  alternating  current  or  e.  m.  r. 
changes  from  instant  to  Instant.  A  curve 
showing  the  variation  of  the  Intensity  with 
time  Is  usually  of  a  wave  form.  The  sim- 
plest form  of  an  a-c.  ware  is  the  sine  wave, 
of  which  a  concrete  notion  may  be  obtained 
by  moving  a  paper  at  uniform  speed  and 
at  right  angles  to  the  plane  of  vibration  of 


as  It  flows  out  will  trace  a  path  on  the 
paper  which  closely  approximates  the  shape 
of  a  simple  sine  curve.  The  equation  of  an 
a-c  wave  of  sine  form  Is  1— 1=  sin  wt, 
where  1  la  the  current  value  at  any 
'nstant  corresponding  to  t,  which  Is  in  aec- 
■nds;  u=2rf.  where  f  is  the  frequency;  fa 
s  the  maximum  value  of  the  current. 
A-c.  waves  may  have  widely  different 
hopes.      Any  alternating  wave  may,    how- 

be  represented  by  a  series  of  sine  and 

e    functions    of    different    frequencies 

.nd  different  phases  fn  the  form: 
l=AiSln  vt+Adln  2«t-f-A^ln  8»t+._.  etc. 
-f  E,cos  at+BfCOS  Zwt+Bicoa  Sut-f ....  etc. 
Since  the  positive  and  negative  loops  of  an 
a-c  wave  are  usually  alike,  the  terms  con- 
taining the  even  values  of  a  drop  out  and 
the  form  reduces  to: 

l=A,sln  ut+ AaHln  Swt+A^In  5<ot+—  etc. 
+BiCOS  «t+B,cos  3ojt+B,co«  Bwt-|--_  etc. 
The  number  of  terms  necessary  to  com- 
pletely represent  the  wave  will  depend 
upon  Its  shape.  Alternating  e.  m.  f.'s  can 
be  represented  In  exactly  the  same  manner 
aa  currents.  Also  see  Harmonic  analysis. 
ALTERNATOR.— A     synchronous     alter- 


rrent    j 


.    of    1 


of  phases.  The  term  "alternator"  Is  widely 
used,  but  is  not  as  descriptive  as  "alternat- 
ing-current generator."  The  latter,  or  Its 
abbreviated  form  "a-c.  generator."  la  there- 
fore preferable.  See  Generator,  syn- 
chronous. 

ALTERNATOR,  INDUCTOR.— An  a-c 
generator,  either  single-Phase  or  polyphase.. 
In  which  both  field  and  armature  windings 
may  be  stationary  and  a  rotating  part  car- 
rying projections  and  magnetised  by  the 
fleld  winding  causes  pulsations,  but  no  re- 
versals of  the  magnetic  flux  through  the 
arm  At  11  re  colls.  The  Inductor  alternator 
has  greater  weight  and  poorer  voltage  reg- 
ulation than  a-c  generators  of  the  usual 
type.  Its  chief  advantage  Ilea  In  the  ex- 
treme rugged ness  of  the  rotating  part, 
enabling  it  to  be  driven  at  very  high 
speeds.  It  thus  becomes  the  type  used  to 
generate  high-frequency  currents,  such  as 
those  required  for  radio  telegraphy.  It  is 
practically  obsolete  as  a  low- frequency 
generator. 

ALTERNATOR,  RAOIO — See  Generator, 
high-frequency,  radio. 

ALT-LE    LIGHTING    FIXTURE   CO 182 

Bowery  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures. 

ALTMAN — Trade  name  for  desk  and 
table  push  buttons  made  by  the  Mlneratlae 
Electric   Co.,   1046  Washington   Blvd..   Chi- 

ALTORFER       BROS.      CO.— Peoria.      Bl. 


1909.     President  and  general  n._™, ... 

Altorter:  vice-president  and  treasurer.  A. 
W.  Altorter:  secretary,  C.  A.  Sauder.  Main 
ofSee.  Peoria.  HI.  Factories,  Peoria,  111., 
and  Roanoke.  Bl.  Branch  offices  and  ware- 
houses, San  Francisco,  Cat.,  and  49  Broad- 
way. New  York,  N.  Y. 

ALUM  AC— Trade  name  for  die  castings 
manufactured  by  the  Acme  Die  Casting 
Corp.,  S?  SBth  St.,  Brooklyn,  N.  Y. 

ALUMADUCT Trade    name     for    rigid 

metallic  Interior  conduit  manufactured  by 
the  National  Enameling  ft  Mfg.  Co..  Ren- 
shaw  Blvd.,   Pittsburgh,  Pa. 

ALUMINA.— Oxide  of  aluminum,  Al.O,. 
Commercially  It  Is  used  for  the  production 
of  aluminum  metal,  and  also  for  the  mand- 
faoture  of  abrasive  and  refractory  mate- 
rials.   For  the  former  purpose  It  is  prepared 


by    puriflcatlon    of    bauxite    (which 


ices,  after  washing  and  calcination  of 
tin.  raw  material,  the  product  being  called 
alundum.  dlamantln,  aloxite  or  other  trade 

,  ALUMINUM— A  white  metal,  soft  and 
light  but  malleable  and  ductile,  and  a  good 
conductor  or  heat  and  electricity.  Symbol 
"■-""•    ""'' "  "*-  -p.  «87*  C.i  b.p. 


for  electrical    conductors,    cooking  u' 
and    many    articles    requiring    light  m 


heart! 

ALUMINUM    CO.    OF   AMERICA.— Pitts- 
burgh,   Pa.      Manufacturer    of    aluminum 


rods,  cables,  wire,  etc  Vice-president  and 
secretary,  George  Gibbons.  Main  office, 
2400  Oliver  Bldg.,  Pittsburgh,  Pa.  Branch 
ofllces,  Albany,  N.  Y.;  Baltimore,  Md.; 
Boston,  Haas. ;  Chicago,  111.;  Cincinnati, 
Ohio;  Cleveland,  Ohio;  Dallas,  Tex.;  De- 
troit. Mich.;  Indianapolis,  Ind.;  "«""« 
City,  Mo.;  Minneapolis,  Minn.;  New  Haven, 
Conn.:  Newark,  N.  J.;  New  York.  N.  Y.; 
Philadelphia,  Pa.:  Rochester,  N.  Y,:  San 
Francisco,  Cal.;  St.  Louis,  Mo.;  Washing- 
ton. D.  C. ;  Northern  Aluminum  Co.,  Ltd., 
Toronto,  Out.,  Can. 

ALUMINUM     SHEETS,     RODS,     ETC 

Aluminum  In  the  form  of  sheets  and  rods 
Is  used  In  the  manufacture  of  many  prod- 
ucts. Its  light  weight  and.  strength  make 
It  very  useful  as  a  casing  for  many  elec- 
trical appliances,  such  as  Instruments  of 
all  kinds,  email  motors,  portable  vacuum 
clsjanern,  drlnk-mliars,  vibrators  and  other 
small  appliances  of  various  kinds.  The 
rods  are  used  In  a  number  of  machine  oper- 
ations to  give  small  parts  of  special  shapes. 

Manufacturers: 

Aluminum  Co.  of  America,  1400  Oliver 
Bldg.,    Pittsburgh,    Pa. 

Illinois  Smelting  ft  Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.     "OCLNT." 

Mlrete  Metal  Co.  or  Mass.,  Inc.,  22G  Main 
St..  Springfield,  Mass.    "Ralumlnum." 

SMITH  &  McCRORKHN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

ALUNDUM Trade  name  for  electrically 

produced  abrasives  and  grinding  wheels, 
manufactured  by  the  Norton  Co.,  Worces- 
ter, Mass. 

ALVEY- FERGUSON  CO..  THE.— Cincin- 
nati, Ohio.  Manufacturer  of  conveying  ma- 
chinery. President,  M.  U.  Burnham;  vice- 
president.    E.    Palmer  Burnham:   secretary. 


i^iijvh*-u,  in. ;  JLU  w.  iim  at.,  new  lora, 
X.  y.;  Old  South  Bldg.,  Boston,  Mass.;  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa.; 
Chamber  of  Commerce  Sldg.,  Rochester,  N. 
Y.;  Marshall  Bldg.,  Cleveland,  Ohio;  Ab- 
sopure  Bldg.,  Detroit.  Mich.;  Marsh  Strong 
Bldg..  Los  Angeles,   CaL 

ALVEY  MFG.  CO.— St.  Louts,  Mo.  Man- 
ufacturer of  electric  conveying  machinery. 
Business  established  1911.  President,  Ira 
L,  Bretaf elder;  secretary  and  treasurer. 
Robert  H.  Mayer.  Main  office  and  factory, 
1200  S,  Broadway,  St.  Louts.  Mo.  Branch 
offices,  10B  W.  40th  St.,  New  York,  N.  Y.; 
Webster  Bldg..  Chicago,  El.;  The  Arcade. 
Cleveland,  Ohio;  Liberty  Bldg.,  Philadel- 
phia, Pa.:  88  Broad  St..  Boston,  Mass.;  Los 
Angeles,  Cal.;  Mutual  Life  Bldg.,   Buffalo, 


.    Y. 


Mfg.  Co.,  302  Center  St.,  Bridgeport,  Conn. 

ALWAYS  READY.— Trade  name  for 
wrenches  manufactured  by  J.  H.  Williams 
ft  Co.,  1ST  Vulcan   St.,  Buffalo,   N.  Y. 

ALWAYS  RELIABLE.— Trade  name  for 
brazing  outfits,  torches,  soldering  coppers 
and  Are  pots  manufactured  by  the  Otto 
Berns  Co.,  17-37  Ashland  SL,  Newark,  N.  J. 

ALWO. — Trade  name  for  nitrogen  lamps 
manufactured  by  the  Acme  Lamp  Works, 
SS   Cambridge   Ave.,   Jersey   City,   N.   J. 

ALYEAR.— Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 
Franklin  Oil  Works,  Franklin,  Pa. 

AMALGAMS.— Alloys  of  metals  or  non- 
metals  with  mercury  which  have  metallic 
appearance  and  properties.  This  also  In- 
cludes mercury  which  has  dissolved  In  It 
small  quantities  of  metals  or  nonmetals 
(for  instance,  ammonia)  and  remains 
liquid   at  ordinary  temperatures. 

AMATEUR  RADIO.— The  laws  of  the 
United  States  permit  anyone  Interested  In 
radio  communication  to  Install  a  receiv- 
ing station.  Transmitting  stations  of  1 
kw.  power  Input  and  200  meters  wave 
length  may  be  installed  and  operated  by 
amateurs  who  can  satisfy  government  In- 
spectors as  to  their  fitness.  There  are 
over  6,000  licensed  transmitting  stations  In 
the  United  States  alone.  The  number  of 
receiving  stations  is  probably  over  three 
times  as  great.  Reliable  data  on  receiving 
stations  are  not  available,  as  no  license  Is 
required. 

AMAZON. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Qleason- 
Tlebout  Glass  Co.,  IS  Commercial  St., 
Brooklyn,    N.    Y. 

AMBEST.— Trade  nam*  for  packing  for 
ammonia  compressors  made  by  the  Eureka 
Packing   Co.,    78   Murray    St.,   New   York, 
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AMBEST— Trade  name  for  flexible  me- 
tallic packing  manufactured  by  James  L. 
Robertson  &  Sons,  78-80  Murray  St..  New 
York,   N.  Y. 

AMBIENT  TEMPERATURE.— This  Is 
the  temperature  of  the  cooling  medium, 
whether  air  or  water,  that  on  coming  Into 
contact  with  the  heated  parts  of  a  machine 
carries  off  Us  heat.  This  Is  an  Important 
element  In  malting  rating  tests  of  electrlc- 

AMBLER.— Trade  name  for  asbestos 
yarn,  tubing,  tape,  etc.,  manufactured  by 
the   Keasbey  ft  Mattlson  Co..   Ambler,   Pa. 

AMBOY— Trade  name  for  bronze  rods 
manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westlnghau.se  Bids.. 
Pittsburgh,  Pa. 

AMBRINE  LABORATORIES— 347  Mad- 
ison Ave..  New  York.  N.  Y.  Manufacture*) 
of    ilrst-aid    equipment. 

AMSU.— Trade  name  for  batteries  and 
battery  repair  shop  equipment  manufac- 
tured by  the  American  Bureau  Of  Engi- 
neering. Inc..  1601-1603  S.  Michigan  Ave., 
Chicago,   III. 

AMCO. — Trade  name  for  telegraph  and 
radio  apparatus  manufactured  by  the 
Adams -Morgan  Co.,  Alvln  Place,  Upper 
Montclalr,   N.  J. 

AMCO.— Trade  name  for  electric  convey- 
ing machinery  manufactured  by  the  Alvey 
Mfg:  Co.,  3200  S.  Broadway,  St.  Louis,  Mo. 
~ AMCO.— Trade  name  for  lighting  fllT 
tures  manufactured  by  the  Art  Metal  Mfg. 
Co.,    Cleveland.   Ohio. 

AM  ELITE.— Trade  name  for  commercial 
lighting  units  manufactured  by  the  Con- 
solidated Lamp  &  Glass  Co.,  Coraopotls, 
Pa. 

AMERICA.— Trade  name  for  electric 
vacuum  cleaners  made  by  the  WIse-Mo- 
Clung  Mfg.  Co.,  New  Philadelphia,  Ohio. 

AMERICAN.— Trade  name  for  ball  bear- 
ings and  ball  end  thrust  bearings  made  by 
the  American  Ball  Co..  115  Clifford  St., 
Providence,   B,  L 

AMERICAN. — Trade  name  for  storage 
batteries,  battery- charging  sets  and  elec- 
trolytic rectifiers  made  by  the  American 
Battery  Co.,  1132-1134  Pulton  St.,  Chicago, 
Dl. 

AMERICAN.— Trade  name  for  bearings 
manufactured  by  the  American  Bearing  & 
Die  Casting  Corp.,  113  W.  McCarty  St., 
Indianapolis,  Ind. 

AMERICAN.— Trade  name  for  shade 
holders  manufactured  by  the  American 
Brass  ft  Copper  Co.,  188  Lafayette  St.. 
New  York,  N.   Y. 

AMERICAN.— Trade  name  (or  electric 
elevators  manufactured  by  the  American 
Elevator  ft  Machine  Co.,  BOO  E.  Main  St., 
Louisville,  Ky. 

AMFRICAN.-Trn.de  name  for  enameled 
magnet  wire  manufactured  by  the  Amer- 
neled  Magnet  Wire  Co..   Musfce- 


ufactured  by  the  American  Fibre  Conduit 
Corp.,  103  Park  Ave..  New  York.  N.  Y. 

AMERICAN.— Trade  name  for  adjustable 
lighting  flit  urea  manufactured  by  the 
American    Fixture   Co.,    Milwaukee.    Wis. 

AMERICAN Trade  name  for  motor- 
driven  floor  surfacing  machines  manufac- 
tured by  the  American  Floor  Surfacing 
Machine  Co.,  518  S.  St.  Clair  St.,  Toledo, 
Ohio. 

AMERICAN.— Trade  name  for  railway 
track  equipment  manufactured  by  the 
American  Frog  ft  Switch  Co.,  1028  Main 
St.,    Hamilton,    Ohio. 

AMERICAN.— Trade  name  for  wire  draw- 
ing, enameling,  winding,  taping  machines 
and  other  wire  insulating  machines  man- 
ufactured by  the  American  Insulating  Mn- 


AMERICAN.— Trade  name  for  motor- 
driven  weighing,  and  vegetable  peeling  and 
paring  machines  manufactured  by  the 
American  Machinery  Co.,  Inc.,  830  N.  12th 
St.,   Philadelphia,    Pa. 

AMERICAN.— Trade  name  for  armored 
cable  and  flexible  steel  conduit  manufac- 
tured by  the  American  Metal  Moulding 
Co.,  141-145  New  Jersey  Railroad  Ave. 
Newark,  N.   J. 

AMERICAN— Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 
American  Oil  Corp.,  173  S.  Water  St., 
Jaokson,  Mich. 


by  the  American  Perforator  Co.,  817  W. 
Jackson   Blvd.,   Chicago.  I1L 

AMERICAN.— Trade  name  for  motor- 
driven  motion-picture  machines  manufac- 
tured by  the  American  Projecting  Co.,  6231- 
33  Broadway.  Chicago.  HI. 

AMERICAN.— Trade  name  for  car 
wheels,  reels,  pulleys,  etc.,  manufactured 
by  the  American  Pulley  Co.,  *200  Wlssa- 
hlckon  Ave.,  Philadelphia,  Pa. 

AMERICAN.— Trade  name  for  electric 
key  cutting  machine  manufactured  by  the 
American  Sharpening  Machine  Co..  184  W. 
Washington   St..   Chicago,    111. 

AMERICAN.— Trade  name  for  oil  and 
grease  cups  manufactured  by  the  Amer- 
ican Stamping  Co.,  Battle  Creek.  Mich. 

AMERICAN.— Trade  name  for  power 
plant  specialties  manufactured  by  the. 
American  Steam  Gauge  ft  Valve  Mfg.  Co., 
SOS  Camden   St.,   Boston,   Mass. 

AMERICAN.— Trade  name  for  wire  rope, 
springs,  rail  bonds,  rail  bonding  tools.  Ig- 
nition wire,  starting  and  lighting  cables 
manufactured  by  the  American  Steel  & 
Wire  Co..   208   S.    LaSalle  St..    Chicago,   111. 

AMERICAN.— Trade  name  for  sterilizing 
and  disinfecting  apparatus  made  by  the 
American   Steriliser   Co.,   Brie.   Pa. 

AMERICAN— Trade  name  for  trans- 
formers made  by  the  American  Transform- 
er Co..  178-182  Emmett  St.,  Newark,  N.  J. 

AMERICAN.— Trade  name  for  watch- 
man's time  detector  manufactured  by  the 
American  Watchman's  Clock  Co..  150  Nas- 
sau  St.,   New  York,  N.  Y. 

AMERICAN.— Trade  name  for  deep  well, 
centrifugal  and  turbine  pumps,  well  sink- 
ing and  prospecting  maohlnery  manufac- 
tured by  the  American  Well  Works.  Aurora, 
IB. 


the    Conveyors    Corp.    of    America,    328 
Madison   St.,    Chicago.   HI. 

AMERICAN.— Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  by 
H.  A.  Dcwsberry,  1882-36  W.  Lake  St., 
Chicago,    HI. 

AMERICAN — Trade  name  for  electric 
clothes  driers  manufactured  by  the  Do- 
mestic Laundry  Equipment  Co.,  224  W. 
2Bth   St.,    New   York,    N.    Y. 

AMERICAN — Trade  name  for  electro- 
card  I  graphic  equipment  made  by  Charles 
F.  Hlndle.  45  Spring  St.,   Ossinlng,  N.  Y. 

AMERICAN.— Trade  name  for  projecting 
arc  lamp  compensator  manufactured  by 
the  Kentucky  Electrical  Co.,  817  Lewis 
St.,   Owensboro,   Ky. 

AMERICAN.— Trade  name  for  flashlights 
and  flashlight  batteries  manufactured  by 
the  National  Carbon  Co.,  Inc.,  Highland  ft 
Madison   Avea..  Cleveland.  Ohio. 

AMERICAN  ABRASIVE  METALS  CO.— 
New  York,  N.  Y.  Manufacturer  of  safety 
stair  treads  and  insulating  matting.  Presi- 
dent, William.  H.  Sayre:  vice-president. 
R.  S.  Edmondson;  secretary,  R.  P.  Spooner. 
Main  office.  Hudson  Terminal  Bldg..  Nev 
York,  N.  Y.  Branch  offices,  138  Federal 
St.,  Boston.  Mass.:  Conway  Bldg..  Chl- 
rago.  III.;  Arcade  Bldg.,  Philadelphia,  Pa.; 
Farmers  Bank   Bldg..   Pittsburgh,    Fa. 

AMERICAN  ACE— Trade  name  for  spark 
plugs  and  electric  heating  appliances  man- 
ufactured by  the  L,  S.  Brach  Mfg.  Co.. 
127-129    Sussex    Ave.,    Newark.    N.    3. 

AMERICAN  APPLIANCE  PRODUCTS 
CO.— 1281  W.  Madlaon  St.,  Chicago,  m. 
Manufacturer  of  electric  washing  machines. 
A.  Selleg.  sole  owner. 

AMERICAN  ARMATURE— Trade  name 
for  sheet  steel  for  electrical  purposes  man- 
ufactured by  the  American  Sheet  ft  Tin 
Plate  Co..   FTlck  Bldg..    Pittsburgh,  Pa. 

AMERICAN  ART  CO.— 114  E.  Grand 
Ave.,  Chicago,  Ul.  Manufacturer  of  lamp 
bases.     A.  Brunlcarbl.  sole  owner. 

AMERICAN  ART  METAL  WORKS— 348 
N.  3rd  St.,  Philadelphia,  Pa.  Manufactur- 
ers of  fixture  fittings  and  parts. 

AMERICAN  ASBESTOS  CO.— Norrls- 
town,  Pa.  Manufacturer  of  asbestos  pro- 
ucts.  Business  established  1003.  Presi- 
dent and  general  manager.  J.  G.  Tyson; 
assistant  general  manager,  J.  C.  Johnston. 

AMERICAN     AUTO     LAMP     CO Union 

Hill,    N.    J.      Manufacturer   of    automobile 


olt. 


Frank  V.   Guarli 
AMERICAN    BALL   CHAIN   WORKS— 12 

Wooster  St.,  New  York,  N.  Y.  Manufac- 
turers of  bead  chains  for  pull  sockets,  etc. 
Business  established  1888.  Durbran  ft 
Hearne,  proprietors. 

AMERICAN  BALL  CO.— 116  Clifford  St., 
Providence,  R.  I.  Manufacturer  of  ball 
bearings  and  bail  end  thrust  bearings. 
Business  established  1300.  President,  W. 
Penn  Mather;  vice-president,  treasurer  and 
general  manager,  Albert  T.  Slsson;  secre- 
'  Lty,  M.  F.  Hughes. 

AMERICAN     BATTERY    CO— 1134    Ful- 

>n    St.,    Chicago,    Bl.      Manufacturer    of 

storage    batteries,     battery -charging     sets, 

Tarm   lighting  and  power  plants  and   rec- 

"flers.     Business   established    1889. 

AMERICAN  BEARING  *  DIE  CAST. 
NO  CORP— E12  W.  MoCarty  St.,  Indian- 
apolis, Ind.  Manufacturer  of  die  cast  bear- 
ings. 

AMERICAN  BEAUTY.— Trade  name  for 
electric  heating  and  cooking  appliances 
manufactured  by  the  American  Electrical 
Heater  Co..  Woodward,  Burroughs  A  Cass 
Avea.,  Detroit,  Mich. 

AMERICAN  BEAUTY— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Thistle  Mfg.   Co.,  Chicago.  01. 

AMERICAN  BELTINQ  ft  TANNING 
CO.— 135  Oliver  St.,  Boston,  Mass.  Manu- 
facturer of  leather  belting  for  motors  and 
generators. 

AMERICAN    BLOWER    CO— D 
Mloh.     Manufacturer  of  fans,  blot 

glues      and      air      conditioning      at, ,. 

President.  James  Inglls:  vice-president  and 
secretary,  F.  R.  still;  vice-president  and 
treasurer,  J.  F.  G.  Miller.  Main  office, 
Detroit,  Mich.  Factories,  Detroit,  Mich  ■ 
Troy.  N.  Y.  Branch  offices,  Atlanta.  Ga.; 
Boston,  Mass.;  Charlotte,  N.  C;  Cincin- 
nati, Ohio;  Cleveland.  Ohio:  Columbus, 
Ohio;  Dallas,  Tex.:  Denver.  Colo.;  Grand 
Rapids.  Mich.;  Hartford,  Conn.;  Indian- 
apolis, Ind.:  Kansas  City,  Mo.;  Los  An- 
geles, Cal.;  Milwaukee.  Wis.;  Minneapolis. 
Minn;  Omaha.  Neb.:  Philadelphia.  Pa.; 
Pittsburgh,  Pa.;  Providence,  R.  I.;  Roch- 
ester, N.  Y.;  San  Francisco,  Cal.;  Salt 
Lake  City,  Utah;  St.  Loul«,  Mo.;  Seattle, 
Wash.:  Washington.  D.  C;  140  S.  Dear- 
York    W    t1110**0'         !   M1  Broadwav-  NeW 

AMERICAN  BOLT  ft  SCREW  CASE 
CO.,  THE— Davies  Bldg..  Dayton.  Ohio. 
Manufacturer  of  revolving  cases  for  elec- 
trical stores.     G.   W.  Chsilln,    proprietor. 

AMERICAN  BOSCH  MAGNETO  CORP. 
—Springfield,  Mass,  Manufacturer  of  au- 
tomobile ignition,  lighting  and  starting 
equipment.  Main  office  and  factory 
Springfield.  Mass.  Branch  offices,  228  W 
4*th  St.,  New  York,  N.  Y.;  3787  S.  Mich- 
igan Ave.,  Chicago,  111. ;  Detroit,  Mich.  ■ 
1262   Post  St.,    San   Francisco,   Cal. 

AMERICAN  BRAND.— Trade  name  for 
bare  and  Insulated  wire  manufactured  by 
the  American  Insulated  Wire  ft  Cable  Co. 
B64  W.  21st  St.,  Chicago.  DL 

AMERICAN     BRASS    ft    COPPER    CO - 

8  Lafayette  St,  " —  — — -    "    "    " 
-'aoturer  of   llghl 
fittings  and  parts. 

AMERICAN  BRASS  CO.,  THE— Water- 
bury,  Conn.  Manufacturer  of  brass,  cop- 
per and  nickel  silver  sheets,  rolls,  plates, 
wire  and  rods.  President,  John  A.  .Coe; 
sales  manager,  F.  E.  Weaver;  purchasing 
agent,  H.  T.  Montague.  Main  office, 
Waterbury,  Conn.  Mllla  and  factories,  An- 
aonia  Branch,  Anson  la,  Conn.;  Buffalo 
Branch.  Buffalo,  N.  Y.;  Torrlngton  Branch. 
T  .  „-  .  „  Branch,  Ken- 
£■  anch,  Water- 
w  I,  196  Broad-- 
JJ  :.  Madison  St.. 
C  3ns ton.  Mass.) 
u  1401  Wldener 
g  I  'Union  Bank 
t  mr  Bldg.,  San 
*  oe  St.,  Provi- 
de   _..  _,  ...  Bldg.,  Cincin- 
nati,  Ohio;   813   Citizens   Bldg.,   Cleveland, 


When  writing  to  manufacturers  pleas* 

mention  the 
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AMERICAN  BRASS  PRODUCTS  CO.-- 
105-15  8.  Madison  St.,  Pottatown,  Pa. 
Manufacturer  of  brass,  bronze,  copper  and 
monel  metal  specialties.  Business  estab- 
lished 1917.  President  and  general  man- 
ager, Holland  H.  Merrick;  vice-president. 
William  B.  Worrilow;  secretary  and  treas- 
urer. Clarence  B.   Pyle. 

AMERICAN     BRIDGE     CO.— New     York. 


N.   T.     Manufacturer  of  i 


r-drlve 


relators,  transfer  tables,  air  washc  .. 
frames,  steel  towers,  catenary  bridges,  etc. 
President  and  general  manager,  August 
Ziesing:  vice-president  and  sales  manager, 
J.  A.  Hatfield:  secretary,  R.  P.  Ball;  treas- 
urer, F.  E.  Wiley.  Main  office.  80  Church 
St.,  New  York,  N.  Y.  '  Branch  offices. 
Wldener  Bldg.,  Philadelphia,  Pa.;  John 
Hancock  Bldg.,  Boston,  Mass.;  Continental 
Trust  Bldg.,  Baltimore,  Md.;  Frick  Bldg.. 
Pittsburgh.  Pa.;  Marine  National  Bank 
Bldg..  Buffalo.  N.  Y.;  Union  Trust  Bldg.. 
Cincinnati,  Ohio.;  Candler  Bldg.,  Atlanta, 
Ga.;  Guardian  Bldg.,  Cleveland.  Ohio; 
Beecher  Ave.  A  M.  C.  H.  B..  Detroit,  Mich.; 
20B  S.  LaBalle  St.,  Chicago,  111.;  3rd  Na- 
tional Bank  Bldg.,  St.  Louis,  Ho.;  1st 
National  Bank  Bldg„  Denver,  Colo.; 
Walker  Bank  Bldg.,  Salt  Lake  City,  Utah; 
Wolvin  Bldg.,  Duluth.  Minn.;  7th  Ave.  & 
2nd  St..  S.  E.,  Minneapolis,  Minn.  Sales 
representative,  U.  S.  Steel  Products  Co., 
Rialto  Bldg.,  San  Francisco,  Cal.;  Selling 
Bldg.,  Portland.  Ore.;  4th  Ave.  8.,  A  Con- 
necticut St.,  Seattle,  Wash. 

AMERICAN  BRONZE  CORP.— Berwyn. 
Pa.  Manufacturer  of  bronie  bearings  for 
motors,  generators,  etc.  Business  estab- 
lished 1906.  President  and  general  man- 
ager, E.  O.  Anderson;  vice-president  and 
secretary.  George  D.  Porter;  treasurer, 
H.  A.  Smith.  Main  office  end  factory, 
Berwyn,  Pa.  Branch  offices,  348  Tremont 
Bldg.,  Boston.  Mass.;  340  Leader-News 
Bldg.,  Cleveland.  Ohio;  Hi  Peoples  Gas 
Bldg.,  Chicago,  IU. 

AMERICAN  BUREAU  OF  ENGINEER- 
ING, INC  .—160 1-160!  8.  Michigan  Ave., 
Chicago,  111.  Manufacturer  of  storage  bat- 
teries and  battery  repair  shop  equipment. 
Business  established  1915.  President  and 
general  manager,   C.   J.    Buckwaiter;   vlee- 

S resident  and  sales  manager,  M.  Edsall 
Ison;  secretary,  O.  A.,  Wltte;  treasurer. 
A.  W.  Lemke.  Sales  representatives. 
Cochrane- Stephenson  Co.,  Winnipeg,  Man., 
Can.:  W.  L.  Rlchey,  Portland,  Ore.;  N.  F. 
Andruss,   Ban   Francisco,   Cal. 

AMERICAN  CAR  A  FOUNDRY  CO.— 
New  York.  N.  Y.  Manufacturer  of  elec- 
tric rivet  heaters.  President,  W.  H. 
Woodln;  vice-presidents,  W.  C.  Dicker- 
man.    J.    M.    Butck,    H.    —     ~ 

Doyle.   W.   F.   Kingston; 


0  B.  Jackson  Blvd. 


.    Wolff,    --.    — 

„ .jcretary,    H.    C. 

Wick:  treasurer,  S.  S.  DcLano.  Main  office. 
166   Broadway,   New   York,   N.   Y.         " 
offices.  Si.  Louis,  Mo.-  **  ,n    '--'" 
Chicago,  111. 

AMERICAN  CASTING  A  MFQ.  CORP. 
—30  Main  St..  Brooklyn,  N.  Y.  Manufac- 
turer of  meter  seals  and  sealing  tools. 
President,  H.  D.  C.  Wenk.  Jr.;  secretary, 
N.  B.  Wenk. 

AMERICAN  CHAIN  CO.— Bridgeport, 
Conn.    Manufacturer  of  chains.  Jacks,  etc. 

AMERICAN  CIRCULAR  LOOM  £O—90 
West  St.,  New  York,  N.  Y.  Manufacturer 
of  rigid  steel  conduit  and  nonmetalllo 
tubing.  Business  established  1SB8.  Pres- 
ident. W.  C.  Robinson;  vice-president,  C.  E. 
Corrlgan;  secretary.  O.  F.  Felix;  treasurer, 
H.  H.  Robinson;  general  manager,  Oscar 
Hoppe.  Factory,  Kenllworth,  N.  J.  Bales 
representatives,  George  Richards  A  Co.. 
657  W.  Monroe  St.,  Chicago,  111.;  R.  B. 
Corey  Co.,  39  Cortlandt  St.,  New  York, 
N.  Y.;  C.  Walter  Jones.  Boston,  Mass.; 
W.  A,  McCombs.  Pittsburgh.  Pa.:  R.  B. 
Clapp.  Los  Angeles,  Cal.:  L.  E.  Sperry.  San 

>  for 


_..   _  O  P  P  E  R       PRODUCTS 

CORP.— 200  Broadway,  New  York,  N.  Y. 
Manufacturer  of  copper  wire,  cables,  bus- 
bars and  other  copper  products.  Business 
established  as  Waclark  Wire  Co.  in  1897; 
reorganised  1030.  President,  George  E. 
Matthies;  vice-presidents,  F.  S.  Jerome. 
Wylle  Brown;  secretary,  W.  J.  MacMlllan; 
treasurer,  B.  H.  Matthies;  general  man- 
ager, H.  C.  Carpenter;  sales  manager,  Wil- 
liam P.  Heroy.    Factory,  Elisabeth,  N.  J. 

AMERICAN  CREOSOTINQ  CO.— Louis- 
ville, Ky.  Producer  of  creoaoted  poles, 
posts,  ties  and  underground  conduit.  Main 
office,  401  W.  Main  St.,  Louisville,  Ky. 
Branch  office,  Bogalusa,  La.    Plants,  Man- 


ville.  N.  J.;  Patarson,  N.  J.:  Rome,  N.  Y.; 
Toledo,  Ohio;  Indianapolis,  Ind. :  Blooming- 
ton,  Ind.;  Russell,  Ky.;  Marlon,  HI.;  Kan- 
sas City,  Mo.:  Springfield,  Mo.;  Hugo, 
Okla.;  Shreveport,  La.;  Derldder.  La.;  Bo- 
galusa, La.;  Brunswick,  Ga.;  Trenton,  Ont., 
Can. 

AMERICAN  DIELECTRICS,  LTD.  — 
New  York,  N.  Y.  Manufacturer  of  Insu- 
lating materials.  President  and  general 
manager,  John  H.  Barker.  Main  office,  71- 
76  Broadway,  New  York,  N.  Y.  Factory, 
Long  Island  City,  N.  Y.  Branch  offices, 
Boston,  Mass. ;  Philadelphia,  Pa. ;  Pitts- 
burgh. Pa.;  St.  Louis,  Mo.:  San  Francisco, 
Cal.;  Seattle.  Wash.;  Los  Angeles,  Cal. 

AMERICAN  DIE  A  TOOL  CO.— 2nd  and 
But  ton  wood  Sta.,  Reading,  Pa.  Manufac- 
turer of  gears  for  washing  machines  and 


Ushed  1S9S.  President,  M.  D.  Sternbergh; 
secretary,  treasurer  and  general  manager. 
J.  H.  Sternbergh;  sales  manager,  D.  Stern- 
bergh. 

AMERICAN  DISTRICT  STEAM  CO.— 
North  Tonawanda,  N.  Y.  Manufacturer  of 
underground  conduit  systems  for  steam, 
etc..  steam  traps,  valves,  steam  flow  met- 
ers and  other  steam  specialties.  President, 
G.  C.  SI,  John;  vice- president  treasurer 
and  general  manager.  Robert  Hail;  secre- 
tary, H.  C.  Klmbrough.  Main  office,  North 
Tonawanda,  N.  Y.  Branch  offices.  38  S. 
Dearborn  St.,  Chicago,  III.;  Seattle,  Wash,; 
New  York,  N.  Y. 

AMERICAN  DRAFTING  FURNITURE 
CO.,  INC.— 102  Mill  St.,  Rochester.  N.  Y. 
Manufacturer  of  drafting  furniture.  Busi- 
ness established  1BS3.  President,  G.  .  N. 
Perkins;  vice-president,  S.  F.  Pratt:  sec- 
retary. G.  C.  Perkins;  treasurer  and  gen- 
eral manager.  William  R.  Moyea;  sales 
manager.  J.  L.  O'Connor. 

AMERICAN  DUPLEX.— Trade  name  for 
eleotric  key  cutting  machines  manufac- 
tured by  the  American  Sharpening  Ma- 
chine Co..  Inc.,  184  W.  Washington  St., 
Chicago,  111. 

AMERICAN  ELECTRIC  CO.— 6401  8. 
State  St.,  Chicago.  EI.  Manufacturer  of 
telephone  apparatus  and  accessories.  Busi- 
ness established  1899.  President  and  treas- 
urer, P.  C.  Burns;  secretary  and  sales 
manager,   E.   L.  Brown. 

AMERICAN  ELECTRIC  CUTTING  MA- 
CHINE CO.— 149-161  Lafayette  St.,  New 
York,  N.  Y.  Manufacturer  of  small  motors 
end  electric  cloth  cutting  machines.  Busi- 
ness   established    1893.     President,    E.    M. 

AMERICAN  ELECTRIC  MOTORS,  INC. 
—Milwaukee.  Wis.  Manufacturer  of  a-c 
motors.  President.  C.  L.  Daun;  vice-pres- 
ident, H.  B.  Mortimer;  secretary  and  treas- 
urer,  W.  H.   Sprlnkman. 

AMERICAN  ELECTRIC  RAILWAY  AS- 
SOCIATION.—An  organisation  founded  in 
--    "establish   and   maintain   a  spirit 

the 


urage     friendly    relatloi_     _ 

mpanies    and    the    public,"    and    in    par' 
.  the  considerate 


Individual  members  and  2 


parent  body,  and  four  affiliated  associations 

ants'  Association,  American  Electric  Rail- 
way Engineering  Association,  American 
Electric  Railway  Claims  Association  and 
American  Electric  Rallwaly  Transporta- 
tion  and   Trafflo  Association. 

The  Accountants'  Association  considers 
questions  relative  to  the  standardisation 
of  accounts  and  reports  and  other  matters 
relating  to  accounting  for  electric  rail- 
ways. The  Engineering  Association  con- 
siders engineering  questions  covering  con- 
struction and  maintenance  of  eleotric  rail- 
way equipment  and  apparatus,  standardi- 
sation, block  signals)  and  multiple- unit 
operation.  The  Claims  Association  con- 
siders the  work  for  the  prevention  of  ac- 
cidents, the  reduction  of  damage  accounts, 
the  maintenance  of  an  Index  bureau  serv- 
ice and  other  matters  relating  to  the 
claim  departments  of  electric  railways.  The 
Transportation  and  Traffic  Association 
considers  general  operating  methods  in 
detail,  rules,  freight  and  express,  time 
bibles,  the  hiring  and  training  of  em- 
ployees, block  signals,  multiple-unit  oper- 
ation and  other  matters  relative  to  trans- 
portation  and  traffic  operation. 

Officers   of   the   American   Electric  Rail- 


Charleston  Consolidated  Railway  A  Light- 
ing Co.,  Thiladelpbla.  Pa.  Vice-presidents, 
Robert  I.  Todd,  Indianapolis,  Ind.:  Philip 
J.  Kcaly,  Kansas  City,  Mo.;  Britton  L 
Budd,  Chicago.  111.;  C.  D.  Emmons,  Balti- 
more, Md.  Secretary-treasurer.  E.  B.  Bur- 
rltt,  8  West  40th  St.,  New  York.  N.  Y. 

Officers  of  the  Accountants'  Associa- 
tion: President,  John  J.  Landers,  York, 
Pa.  Vice-presidents,  F.  E.  Webster.  Hav- 
erhill. Mass.;  W.  G.  Nicholson,  Omaha, 
Neb.;  W.  A.  Doty,  Denver.  Colo.  Secre- 
tary-treasurer, F.  J.  Davis,  Newark,  N.  J. 

Officers  of  the  Engineering.  Association: 
President,  W.  Q.  Oove,  Brooklyn,  N.  Y. 
Vice-presidents.  C.  L.  Cadle,  New  York, 
N.  Y.:  C.  8.  Kimball,  Washington,  D.  C; 
L-  C  Dati,  Birmingham,  Ala.  Secretary- 
treasurer.  E.  B.  Burrltt.  New  York,  N.  Y. 

Officers  of  the  Claims  Association:  Pres- 
ident. J.  J.  Reynolds.  Boston.  Mass.  Vice- 
presidents,  C.  O.  Rice,  Pittsburgh,  Pa.; 
Wallace  Mulr,  Lexington,  Ky.;  W.  H. 
Hyland,  (51  overs  ville,  N.  Y.  Secretary-  i 
treasurer,  J.  s.  Kubu,  Utlca,  N.  Y. 

Officers  of  the  Transportation  and  Traf- 
fic Association:  President,  H.  P.  Stevens, 
New  York,  N.  Y.  Vice -presidents,  L.  H. 
Palmer,  Baltimore,  Md.:  G.  T.  Seely. 
Youngstown,  Ohio;  J.  K.  Punderford,  New 
Haven,  Conn.  Secretary -treasurer,  E.  B. 
Burrltt,  New  York,  N.  Y. 


entlon  In  the  fall,  and  an 

nee  and  dinner  In  the  wlnl 

lonthly  magazine  devoted  to  the  Interests 


tabllshed  1894.  President,  Robert  H.  Kuhn; 
vice-president,  Frank  Kuhn;  secretary  and 
treasurer.  Guldo  Kuhn;  general  manager, 
Robert  Kuhn;  sales  manager.  W.  A.  Baker. 

AMERICAN  ELECTRICAL  WORKS— 
Philllpsdale.  R.  I.  Manufacturers  of  wires 
and  cables.  Business  established  IS  70. 
President,  Frank  N.  Phillips;  vice-presi- 
dent. Eugene  R.  Phillips:  secretary,  W.  C. 
Ingerson;  treasurer.  G.  E.  Haywood;  man- 
ager, C.  H.  Wagensell;  general  sales  man- 
ager, E.  H.  Hammond.  Main  office  and 
factory,  Philllpsdale,  R.  I.  Branch  offices. 
333  Broadway,  New  Ybrk,  N.  Y.;  112  W. 
Adams  St..  Chicago.  111.;  176  Federal  St., 
Boston,  Mass.;  Traction  Bldg.,  Cincinnati. 
Ohio.  Sales  representatives.  Garnet  Young 
A  Co.,   San  Francisco,  Cal. 

AMERICAN  ELECTROCHEMICAL  SO- 
CIETY—Founded  In  Philadelphia,  In  1902, 
with   866    charter    members,    It    n(—    - 


r  3600 


In    Germany    by    the    Deutsche    . 

chemische  OeseHschaft  (now  Deutsche 
Bunsen  Gesellsohaft)  and  In  England  by 
the  Faraday  Society,  but  baa  surpassed 
both    these    taken     together.    In    member- 


chemists,  metallurgists  and  electrical  e  _ 
neers,  with  a  sprinkling  of  business  men 
and  lawyers  connected  with  electro- 
'  :ai  industries.  Anyone  of  good  char- 
is  eligible  to  membership;  annual 
uuch  ore  (5,   entitling  a  member  to  pam- 

Chlet  copies  of  all  publications.  Two  moet- 
igs  are  held  per  year,  at  various  places 
la  America;  the  transactions  of  each 
meeting  are  issued,  with  complete  discus- 
sions of  papers,  in  a  cloth  bound  volume; 
36  volumes  have  been  Issued.  The  present 
officers,  1921-1922.  are:  President,  Acheaon 
Smith;  secretary,  Prof.  Jos.  W.  Richards, 
Lehigh  University,  Bethlehem,  Pa.;  treas- 
urer. P.  G.  Salom,  Philadelphia;  together 
with  six  vice-presidents  and  twelve  man- 

The  Committee  on  Public  Relations,  com- 
posed of  the  president  and  the  past-presi- 
dents of  the  Society,  is  active  in  expressing 
the  opinion  of  the  Society  on  public  ques- 
tions, such  as  water-power  concessions, 
special  power  rates  for  electrochemical 
purposes,  conservation  of  fuels,  licensing  of 
technologists,  relation*  of  capital  and  la- 
bor. Various  other  committees  of  the  So- 
ciety busy  themselves  with  the  develop- 
ment of  papers  on  various  phases  of  elec- 
trochemistry. A  division  on  Electrothermica 
has  recently  been  formed  to  include  all 
members  interested  in  electric  furnaces, 
electric  steel,  electric  brass  refractories, 
heat  treating  apparatus,  etc 

AMERICAN  ELEVATOR  A  MACHINE 
CO.— 600  B.  Main  St.,  Louisville,  Ky.    Man- 


J£lt 


EMF  ELECTRICAL  YEAR  BOOK 


ufacturer  of  electric  elevators.  Business 
established  1898.  President,  B.  Poachlnger; 
'        ",    Charles   F.   Ants;   secretary 


AMERICAN  ENAMEL  CO.— Providence, 
R.  L  Manufacturer  of  cord  adjusters, 
socket  attachments  and  wood  handles  for 
electrical  purposes.  Business  established 
1866.  President  and  treasurer.  James  U. 
Dowd;  sales  manager,  F.  H.  Humes.  Main 
office  and  factory.  Neville  St.,  Providence, 
R.  I.  Branch  office,  B5  Madison  Ave.,  New 
York,  N.  Y. 

AMERICAN  ENAMELED  MAGNET 
WIRE  CO. — Muskegon,  Mich.  Manufac- 
turer of  enameled  magnet  wire.  President, 
E.  C.  Cronwall;  secretary  and  treasurer, 
Charles  H.  Latimer. 

AMERICAN  ENGINE  4  FOUNDRY  CO. 
—Charles  City,  Iowa.  Manufacturer  of 
farm  lighting  and  power  plants  and  gas 
engines.  President,  W.  L.  Joyce;  vice- 
president,  F.  8.  Pool;  secretary  and  treas- 
urer.  C.  C.  Butler. 

AMERICAN  ENGINEERING  CO.— Phila- 
delphia, Pa.  Manufacturer  of  electric 
hoists  and  automatic  stokers.  President. 
W,    F.   Sauter;    vice-presidents,    M.    Alpern. 


L.  Cushmore;  general  manager,  M.  Al- 
pern;  sales  managers.  (Stoker  Division), 
H.  N.  Schofleld;  (Marine  Division).  P.  E. 
Krlebel.  Main  office  and  factory.  Aramlturo 
Ave.  &  Cumberland  St..  Philadelphia.  Pa. 
Branch  offices,  Boston,  Mass.;  Baltimore, 
Md.;  Pittsburgh,  Pa.;  Cleveland.  Ohio; 
Cincinnati.  Ohio;  Detroit,  Mich.;  New  Or- 
leans.  La.;  Denver,  Colo.;  Salt  Lake  City, 
Utah;  100  Broadway,  New  York,  N.  Y.; 
140  S.  Dearborn  St..  Chicago,  HI.  Sales 
representative.  Taylor  Stoker  Co.,  Ltd.,  To- 
ronto. Out..   Can. 

AMERICAN  EQUIPMENT  CO.— NorrlB- 
town.  Pa.  Manufacturer  of  bolts,  nuts  and 
rods.  Business  established  1906.  Presi- 
dent, S.  P.  Mitchell;  secretary,  J.  A.  Long- 
acre;  treasurer.  A.  J.  Major;  sales  mana- 
ger,   H.    W.    Uagee. 

AMERICAN  EVER  READY  WORKS  OF 
NATIONAL  CARBON  CO.,  INC.— Long  Is- 
land City,  N.  Y.  Manufacturer  of  storage 
batteries,  flashlights  and  electrical  meas- 
uring Instruments.  Business  established 
1898.  Assistant  general  manager,  E.  K. 
Moore.  Main  office  and  factory,  Thompson 
Ave.  ft  Orton  St..  Long  Island  City,  N.  Y. 
Branch  offices,  3711  S.  Ashland  Ave.,  Chi- 
cago, lit.;  333  Whitehall  St.,  Atlanta,  Qa. 

AMERICAN     EXPANSION     BOLT    CO 

1077  Park  Ave.,  New  York,  N.  Y.  Manufac- 
turer of  expansion  bolts. 

AMERICAN  FARM  EQUIPMENT  CO.— 
Willlamsport,  Pa^  Manufacturer  of  farm 
lighting  and  power  plants.  President,  Wil- 
liam J.  Housel;  secretary.  Clarence  Peas- 
lee:    treasurer,   Charles  A.   Balr. 

AMERICAN  FIBER  CONDUIT  CORP.— 
New  York,  N.  Y.  Manufacturer  of  fiber  con- 
duit for  underground  construction.  Business 
established  1898.  President,  John  S.  Crav- 
ens; vice-president,  Gilbert  Grossman;  sec- 
retary, W.  L.  Percey;  treasurer,  E.  M.  Bus- 
sell;  genera!  sales  manager,  J.  M.  Nelson, 
Jr.  Main  office,  103  Park  Ave.,  New  York, 
N.  Y.  Factory,  Fulton.  N.  Y.  Branch  of- 
fice, 930  Monadnock  Block.  Chicago,  III. 
Western  Electric  Co.,  Inc.,  exclusive  dis- 
tributor In  U.  S. 

AMERICAN  FIRE  PREVENTION  BU- 
REAU, INC.— 1  Madison  Ave..  New  York. 
N.  Y.  Manufacturer  of  fire  alarm  systems 
and  accessories.  Organised  1911.  Presi- 
dent, treasurer,  general  manager,  John  H. 
Derby;  secretary,  Jos.  O.  Ham  mitt. 

AMERICAN  FIXTURE  CO.— Milwaukee, 
Wis.  Manufacturer  of  adjustable  lighting 
fixtures.      A.  C.   Runkel  and   Ed.    Kiesslich. 

AMERICAN  FLOOR  SURFACING  MA- 
CHINE CO.— 618  S.  St.  Clair  St,,  Toledo, 
Ohio.  Manufacturer  of  motor-driven  floor 
surfacing  machines.  Business  established 
1903.  President,  William  B.  Frey;  secretary 
and  treasurer,  H.  H.  Wolfe.  Sales  repre- 
itlve,    J.    H.    Prugh,    4009    Ingalls    St., 


i   Dies 


.  Cal. 


AMERICAN  FORGE  &  MFG.  CO.— 2433- 
41  W.  48th  St..  Chicago,  III.  Manufacturers 
of  copper  forglngH.  President,  H.  A.  Jaek- 
werth;  secretary  and  treasurer,  W.  S.  Cohn. 

AMERICAN  FOUNDRY  CO.,  INC.,  THE. 
—Newark.  N.  J.  Manufacturer  of  braaa, 
bronze  and  aluminum  castings.  Secretary 
and  general  manager.  R.  B.  Roberts,  Jr. 
Main  office  and  factory,  Springfield  Ave.  ft 
S.  11th  St.,  Newark,  N.  J.  Branch  office, 
2   Hudson   St.,   New  York,   N.  Y. 


AMERICAN      FROO     *     SWITCH      CO.. 

TH  E-— Hamilton,  Ohio.  Manufacturer  of 
railway  track  equipment.  Business  estab- 
lished 1901.  President,  L.  F.  Phipps;  sec- 
retary. Don  Hoover;  treasurer,  E.  S.  Grif- 
fla.  Main  office  and  factory,  Hamilton,  Ohio. 
Branch  offices.  Diamond  Bank  Bldg.,  Pitti 


mond.  Va.  Sales  representatives.  Handlan 
Buck  Mfg.  Co..  St.  Louis,  Mo.;  Miller  Sup- 
ply Co.,   Huntington,   W.   Va. 

AMERICAN  GAL.CO,  INC— Grand  Cen- 
tral Palace,  New  York,  N.  Y.  Manufac- 
turer Of  regulators  and  oil  cups.  Busi- 
ness established  1919.  President.  O.  A. 
TJndstedt;  vice-president  and  general  man- 
ager, Harry  Carlson;  secretary  and  treas- 
urer,  V.  Q.  Lowe. 

AMERICAN  GAS  MACHINE  CO.,  INC— 
Albert  Lea,  Minn.  Manufacturer  of  elec- 
tric washing  machines.  Business  estab- 
lished 1896  President  and  general  man- 
ager. H.  C.  Hanson:  secretary,  treasurer 
and  sales  manager.  H.  W.  Jensen.  Branch 
office,    78   Reade   St.,    New  York,   N.  Y. 

AMERICAN  GIANT.— Trade  name  for 
electroplating  generator  manufactured  by 
the  Connecticut  Dynamo  &  Motor  Co.,  Ly- 
ons Ave.  ft  Colt  St.,  Irvington.  N,  J. 

AMERICAN  GLASS  SPECIALTY  CO.— 
Monaca,    Pa.     Manufacturer   of   illumlnat- 

AMERICAN  HIGH  SPEED  CHAIN  CO. — 

Indianapolis,    Ind.      Manufar* -* tt 

manager.      Main    office,    401  L. 

Indian  a  polls.    Ind.      Branch  S. 

Michigan  Ave.,  Chicago,  III.  t.. 

New    York.    N.    Y.:    The    B  I- 

phla.  Pa.;  5086  Jenkins  Arc  h, 

Pa.  I     Associated      Service  o, 

N.  Y. 

AMERICAN  HOIST  ft  DERRICK  CO.— 
St.  Paul,  Minn.  Manufacturer  of  electric 
hoists  and  derricks.  Partnership.  Oliver 
Crosby.  W.  O.  Washburn.  F.  J.  Johnson. 
Main  office,  St.  Paul.  Minn.  Branch  office, 
343  8,  Dearborn  St..  Chicago.  HI. 
AMERICAN  HUHN  METALLIC  PACK- 
NO  CO.— Woolworth  Bldg..  New  York,  N 
"       ' '   --italllc   packing   for 


institnt 
In  the 


Y.      Manufaetui_.    _.    

AMERICAN  IDEAL.— Trade  name  for 
steam  traps  manufactured  bv  the  Ameri- 
can Steam  Gauge  ft  Valve  Mfg.  Co..  308 
Camden    St..   Boston.    Mass. 

AMERICAN     INJECTOR     CO 175     14th 

Ave..  Detroit.  Mich.  Manufacturer  of  In- 
jectors, grease  and  oil  cups  and  other 
Hleam  specialties.  Business  established  1883. 
President  and  general  manager.  John  Trli; 

Trtx;  Secretary  and  treasurer.  Herbert  B,. 
Trlx. 

AMERICAN      INSTITUTE      OF      ELEC- 
TRICAL   ENGINEERS.— The    national    or- 
ganization representing  the  electrical  enirl- 
neerlng  prore*slnn.     Tt  was  founded  In  1884 
ind  Incorporated  in  1898.  The  objects  of  the 
Institute     are     the     advancement     of     the 
theory  and  practice  of  electrical  engineer- 
ing   and    of    the    allied    arts    and    KWICM. 
the    maintenance    of    a    high     professional 
stsndlng  among  Its  members,   and   the   de- 
velontnent  of  ihe  Individual  engineer.     The 
as  contributed  largely  toward  the 
«  progress   that   has  taken   olace 
■trleal  field  during  the  last  three 
nd  has  been  an  Important  factor 
advancing  the  Interests  of  Its  members 
i  of  the  entire  engineering  profession, 
rhe    membership   of   the   Institute   con- 
ts  of   fellows,   members,    and   associates. 
>ctlon   or  transfer  to  a  particular  grade 


In  .the  membership,  which  Includes  con- 
sulting   engineers,    professors    of    electrical 

other  officers  associated  with  electric  light- 
ing,   rallwnv.    telephone,    telegraph,    power 

nersons  Interested  In  the  advancement  of 
the  electrical  profession.  Total  member- 
ship on  Jan.  1.   1931.  was  12.201. 

Meeting-  of  the  Institute  are  usually 
held  monthly,  excepting  during  the  sum- 
mer. In  ciiies  where  Institute  Sections  are 
located.  An  annual  convention  or  general 
meeting  is  held  outside  New  York  City 
In  June  of -each  year,  usually  occupvlng 
about  four  dava.  A  midwinter  convention 
Is  held  In  New  York  City  In  February 
of  earh  year.  A  Pacific  Coast  convention 
Is  held  on  the  Pacific  Coast,  generally  In 
September  of  each  vear.  The  annual  busi- 
ness meeting  of  the  Institute,  at  which 
officers  are  elected  for  the  ensuing  year.  Is 


held  IK  New  York  c 


the  third  Friday  In 

each   May.     Local   meetings  are  also  held 
monthly    by    the     Sections    and    Student 


ting  of  the  two  junior  past- presidents, 
i  president,  six  vice-presidents  (ten  com- 
mencing Aug.   1,   1921),   twelve   managers. 


are  as  follows:  President,  vice-presidents 
and  treasurer,  one  year,  (vice- presidents 
two  years  commencing  Aug.  1,  1931);  man- 
agers, four  years.     The  present  officers  of 


,    _.    A.    Adams.    Cambridge,    : 

and  Calvert  Town  ley,  New  York.  Vice- 
presidents.  C.  S.  Huffner,  New  York;  C. 
Robblns.  Pittsburgh,  Pa.;  L.  T.  Robinson. 
Schenectady,  N.  Y, ;  C.  E.  Magnusson. 
Seattle,  Wash.;  E.  H.  Martindale,  Cleve- 
land. Ohio;  C.  S.  McDowell,  TJ.  a  Navy. 
Managers,  W.  A.  Hall,  Atlantic,  Mass.; 
W.  A.  Del  Mar,  New  York;  W.  Sykas, 
Chicago,  111.;  L.  E.  Imlay,  New  York;  F.  F, 
Fowle,  Chicago.  111.:  L.  F.  Morehouse,  New 
York;  W.  I.  Sllchter,  New  York;  Q.  Fac- 
cloll,  Plttsfield,  Mass.:  F.  D.  Newbury, 
Pittsburgh,  Pa.;  H.  B.  Smith,  Worcester,  ' 
Mass.;  J.  F.  Lincoln.  Cleveland,  Ohio:  E,  B. 
Craft.  New  York.  Treasurer,  G.  A.  Hamil- 
ton, Elisabeth.  N.  J.  Secretary,  F.  L. 
Hutchinson,  New  York.  The  past  presidents 
of  the  Institute  are  as  follows:  *Norvln 
Green.  1884-5-6;  'Franklin  L.  Pope,  1886-7: 
T.  Commerford  Martin.  1B8T-8;  Edward 
Weston,  1888-9;  Elihu  Thomson,  1889-90; 
•William  A.  Anthony,  1890-91;  Alexander 
Graham  Bell,  1891-2;  Frank  Julian  Sprague, 
1892-3;  'Edwin  J.  Houston.  1898-4-6 ■  "Louis 
Duncan,  1896-8-7;  Francis  Bacon  Crocker, 
1897-8;  A.  E.  Kennelly.  1898-1900:  Carl  Her- 
ing,  1900-1;  Charles  P.  Steinmets.  1901-02; 
Charles  P.  Scott,  1902-3;  Blon  J.  Arnold, 
1903-4;  John  W.  Lleb.  1904-5;  Schuyler 
Skaata  Wheeler,  1905-8;  'Samuel  Sheldon, 
1906-7;  Henry  G.  Stott.  1907-8:  Louis  A. 
Ferguson.  1908-09;  Lewis  B.  Stlllweli.  1909- 
10;  Dugald  C.  Jackson,  1910-11;  Gano  Dunn, 
1911-12;  Ralph  B.  Mershon,  1912-13;  C.  O. 
Malltoux.  1913-14:  Paul  M.  Lincoln,  1914-16; 
John  J.  Carty.  1916-18:  H.  W.  Buck.  1918- 
17;  B.  W.  Rice,  Jr..  1917-18;  Comfort  A. 
Adams,  1918-19;  Calvert  Townley.  1919- 
1920. 

•Deceased. 

Much  of  the  Important  work  of  the  In- 
stitute Is  accomplished  through  commit- 
tees. Standing  committees  authorised  un- 
der the  constitution  and  by-laws  are: 
Bxecnttva,  Finance.  Meetings  and  Papers, 
Publication.  Co-ordination  of  Institute  Ac- 
tivities. Safety  Codes.  Board  of  Examiners. 
Sections.  Student  Branches,  Membership, 
Public  Policy,  Law.  Headquarters.  Stand- 
ards, Edison  Medal,  Code  of  Principles 
of  Professional  Conduct  and  V.  8.  Na- 
tional Committee  of  the  International  Elec- 
t  rote  eh  n  leal  Commission.  Special  Com- 
mittee:   Super  Power  System. 

Technical  committees  authorized  under 
the  by-laws  are:  Power  Stations.  Trans- 
mission and  Distribution,  Traction  and 
Transportation,  Industrial  and  Domestic 
Power.  Lighting  and  Illumination.  Eco- 
nomics of  Electrlo  Service,  Protective  De- 
vices, Electrochemistry  and  Electrometal- 
lurgy, Electrophyslns,  Telegraphy  and  Tele- 
phony. Marine,  Mines,  Electrical  Maohln- 
ery.  Instruments  and  Measurements,  Iron 
and    Steel    Industry  and    Educational. 

For  the  purpose  or  more  effectively 
carrying  out  the  aims  of  the  Institute,  and 
for  the  convenience  of  the  members,  the 
Institute  has  provided  for  the  organisation 
of  Sections;  39  of  these  are  now  established 
In  centers  of  electrical  activity.  To  af- 
ford opportunity  for  the  student  to  gain 
perspective  of  engineering  work, 
._  i.i_  .,  i acquainted  with 


by  enabling  h 


engineering  work,  the  Institute  P 
Branches  and  for  student  enrollment  at  a 
nominal  fee;  there  are  now  81  Student 
Branches  at  educational  centers. 

The  Journal  Is  a  high-grade  electrical 
engineering  periodical  Issued  to  the  entire 
membership  without  extra  charge  at  the 
beginning  of  each  calendar  month  and  con- 
tains In  full  or  In  abstract  engineering  and 
theoretical  papers  and  discussions  as  pre- 
sented before  meetings  of  the  Institute  and 
Its  Sections  and  Branches;  descriptions  of 
new  developments  characterized  by  notable 
advances,  and  items  relating  to  the  activi- 
ties of  the  Institute  and  other  organisa- 
tions. The  Transactions  are  published  in 
one  or  more  bound  volumes  each  year,  ahd 
consist  of  technical  papers  and  discussions, 
reports,  and  other  Institute  matter  deemed 
worthy  of  permanent  record.  The  Instl- 
'tute  also  publishes  a  Year  Book,  StandardI- 
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An  employment  service  la  maintained  for 
the  purpose  of  assisting  members  In  obtain- 
ing positions,  and  consist ■  principally  in 
acting-  as  a  medium  for  bringing  together 
the  employer  and  employee. 

The  Institute  has  Its  headquarters  and 
executive  offices  on  the  tenth  floor  of  the 
Engineering  Societies  Building.  S3  West 
S9th  St..  New  York.  The  Library,  with 
which  are  combined  the  libraries  of  the 
societies  of  the  civil,  mechanical  and  min- 
ing engineers,  is  located  In  the  building, 
consists  of  over  160,000  volumes  and  Is 
conducted  as  a  free  publlo  reference  li- 
brary. A  Service  Bureau  makes  It  avail- 
able to  out-of-town  members. 

One  of  the  most  notable  activities  of  the 
Institute,  extending  over  many  years,  was 
the  compilation  of  the  A.  I.  E.  El.  stand- 
ardisation Rules.  In  framing  these  rules, 
the  chief  purpose  has  been  to  define  the 
terms  and  conditions  which  characterize 
the  rating  and  behavior  of  electrical  ap- 
paratus. 

AMERICAN  INSULATED  WlflE  * 
CABLE  CO.— 954  W.  21st  St..  Chicago.  Dl. 
Manufacturer  of  bare  and  Insulated  wire. 
Business  established  1899.  President  and 
general  manager,  Nathan  T.  Brenner;  vice- 
presldenL  L.  G.  Brenner;  secretary  and 
sales  manager,  M.  B.  Mervie;  treasurer, 
.Norman  Brenner.  Sales  representatives, 
Davls-Cortell  Co.,  132  First  Ave.,  Pitts- 
burgh. Pa-;  Poster  Callahan,  13T  Brown 
Marx  Bldg.,  Birmingham,  Ala.;  Wood  & 
Lane.  916  Olive  St.,  St  Louis,  Ho. 

AMERICAN  INSULATING  MACHIN- 
ERY CO.— Falrhlll  &.  Huntingdon  Sts., 
Philadelphia,  Pa.  Manufacturer  of  wire 
drawing.  Insulation  winding,  braiding  and 
taping,  cabling,  wire  stranding,  twisting 
machines  and  other  insulating  machinery. 
Business  established  1S5G.  President,  Rob- 
ert W.  Wlthlngton;  secretary  and  treasur- 
er, Henry  L.  Benner. 

AMERICAN  INSULATION  CO.— Roberts 
Ave.  &  Stokley  St,  Philadelphia,  Pa.  Man- 
ufacturer of  asbestos  tape,  tubing,  gloves 
and  other  asbestos  products.  President- 
John  W.  Latchum:  vice-president  and 
treasurer,  Benjamin  T.  Con  well. 

AMERICAN  INSULATOR  CORP.— New 
Freedom,  Pa.  Manufacturer  of  molded  In- 
sulation, Insulators,  etc  Emlle  Hemming, 
president  Main  office  and  factory.  New 
Freedom,  Pa-  Branch  offices,  3D  Church 
St,  New  York,  N.  Y.;  44  Cherry  SL,  De- 
troit, Mich.;  Norwalk,  Conn.     Salei 


,   661  W.   Mon- 


.ve.  Albert  J.  Co: 
roe  St..  Chicago,  111. 

AMERICAN  IRONING.  MACHINE  CO.— 
ISt  N.  Michigan  Ave..  Chicago.  111.  Manu- 
facturer of  electric  ironing  machines.  Pres- 
ident. H.  O.  Groan:  vice-president  E.  C. 
Peter;  secretary  and  treasurer.  J.  W.  Taft. 

AMERICAN  JUNIOR.— Trade  name  for 
electric  raior  honing  and  safety  blade 
sharpening  machine  manufactured  by  the 
American  Sharpening  Machine  Co.,  Inc., 
184  W.  Washington  St.  Chicago,  Dl. 

AMERICAN  LACE  LEATHER  CO.,  INC. 
— Richmond,  Va.  Manufacturer  of  belt  lac- 
ing. 

AMERICAN  LADY.— Trade  name  for 
electric  grill  and  toaater  manufactured  by 
the  Union  Electric  Corp.,  103  Mott  St.,  New 
York,  N.  Y. 

AMERICAN-LA  FRANCE  FIRE  EN- 
GINE CO.— Elmira,  N.  Y.  Manufacturer 
of  safety  devices  for  electricians,  welders, 
etc.     Business  established  1848.     President 


_.  Rhodes;  sales  manager,  E.  C.  Keating. 
Main  office.  Elmira,  N.  Y.  Factories,  El- 
mira, N.  Y.,  and  Toronto.  Ont,  Can. 
Branch  offices.  Boston.  Mass.;  New  York.  N. 
Y.;  Pittsburgh.  Pa.;  Chicago ,  HI.;  Denver, 
Colo.;  Dallas,  Tex.;  Los  Angeles.  Cal.;  San 
Francisco,  Cat;  Portland,  Ore.;  Atlanta, 
Oa.;  Washington,  D.  C 

AMERICAN  LAMP.— Trade  name  for 
electric  signs  manufactured  by  American 
Sign  Co..  Cooley  &  Wlllard  Sts..  Kalama- 
soo,  Mich. 

AMERICAN  LAVA  CORP.— 1429  William 
St..  Chattanooga,  Tenn.  Manufacturer  of 
lava  for  mechanical  and  electrical  purposes. 


AMERICAN  LEATHER  PRODUCTS  CO., 
THE. — Indianapolis.  Ind.  Manufacturer  of 
leather  nail  heads  and  other  leather  prod- 


ucts. Business  established  1811.  Presi- 
dent, M.  Ross  Masson;  secretary  and 
treasurer.    B.   L.    Salvage. 

AMERICAN      LENS Trade      name      for 

electric  signs  manufactured  by  American 
Sign  Co..  Cooley  &  Wlllard  Sts.,  Kalama- 
ioo,   Mich. 

AMERICAN  LINE  MATERIALS  CO.— 
Chicago,  111.  Manufacturer  of  underground 
conduit,  crossarms  and  Insulator  pins. 
President,  W.  M.  Carpenter;  treasurer, 
Ernest  S.  Hough;  general  sales  manager, 
A.  F.  Crosby.  Main  office,  McCormlck 
Bldg.,  Chicago.  HI.  Branch  offices,  New 
York,  N.  Y.:  Rutherford.  N.  J.;  Norfolk. 
Va.;  Hattieeburg,  Miss.;  Minnesota  Trans- 
fer, Minn. ;  Centralla,  Wash. ;  Taooma. 
Wash. 

AMERICAN  LUMINOUS  PRODUCTS 
CO.— Huntington  Park,  Cat  Manufactur- 
er of  luminous  and  radio-active  sub- 
stances. Established  1B14.  Proprietor 
and  manager,  Arthur  H.  Jackson. 

AMERICAN  MAID.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  American  Appliance  Products  Co., 
1231  W.  Madison  St.  Chicago,  111. 

AMERICAN  MANGANESE  BRONZE 
CO. — Holmesburg     Junction.     Philadelphia, 

Pa.      Manufact -*    ' 

products.       Pn 

manager,    T.    H.    Addle  id 

factory,     Holmesburg    .  il- 

phla.  Pa.    Branch  offici  r., 

Pittsburgh.  Pa.;   1(48  7  e- 

trolt,    Mich.;    286    Beav  a- 

treal.    Que..    Call. 

AMERICAN  MFQ.  CO.- Front  St.  Wal- 
nut Sts..  Wilmington,  Del.  Manufacturer 
of   leather   belting. 

AMERICAN  MASON  SAFETY  TREAD 
CO.— Lowell,  Mass.  Manufacturer  of  car 
steps  and  safety  treads  for  car  steps, 
stairways,  etc.  Established  In  1895.  pres- 
ident and  general  manager.  Henry  C.  De- 
lano; secretary- treasurer,  J.  L.  Campbell. 
Main  office  and  factory.  12G  Perry  St, 
Lowell,  Mass.  Branch  offices.  480  Lexing- 
ton Ave.,  New  York.  N.  Y.:  900  Wldener 
Bldg.,  Philadelphia,  Fa.;  812  Old  South 
Bldg.,  Boston,   Mass. 

AMERICAN  METAL  MOULDING  CO.— 
141-145  New  Jersey  Railroad  Ave..  New- 
ark, N.  J.  Manufacturer  of  armored  cable 
and  flexible  metallic  conduit.  Business  es- 
tablished 1914.  President  and  treasurer, 
G.  A.  Johnson;  secretary,  A.  H.  Roeen- 
kampff;  general  manager,  C.  J.  Johnson. 

AMERICAN  MICA  CO.— Newton  Lower 
Falls,  Mass.  Manufacturer  of  mica,  and 
mica  products.  P.  M.  Morris,  general 
manager. 

AMERICAN  MINE  DOOR  CO.,  THE.— 
Canton,  Ohio.  Manufacturer  of  cable  splic- 
ing Joints,  sectlonallalng  insulators,  trol- 
ley frogs,  trolley  wire  splicing  and  wire 
sleeves,  bond  terminals  and  tools,  etc 
President,  A.  Vlgnos;  secretary  and  treaa- 
Alfred  Vlgnos;   general  manager,   N. 


AMERICAN  MULTIQRAPH  SALES  CO., 
THE.— E.  40th  St.  &  Kelly  Ave.,  Cleve- 
land, Ohio.  Manufacturer  of  motor-driven 
printing  and  multlgraph  machines-  Busi- 
ness established  1906.  President  and  gen- 
eral manager,  H.  C.  Osborn;  vice-presi- 
dents, B.  Q.  A.  Phillips,  R.  G.  Pack.  W. 
C.  Dunlap;  secretary.  H.  S.  Mansfleld; 
treasurer,  E.  F.  Koenlg;  sales  manager, 
W.   C.  Dunlap. 

AMERICAN  NUT  A  BOLT  FASTENER 
CO.,  THE. — Pittsburgh,  Pa.  Manufac- 
turer of  sheet  metal  stampings  and  wash- 
ers. Vice-president  and  sales  manager, 
O.  A.  Aiken;  secretary  and  treasurer,  Jos- 
eph R.  Roys  ton.  Main  office  and  factory. 
Ontario  and  Doerr  Sts.,  Pittsburgh,  Pa- 
Branch  offices.  Toledo,  Ohio;  Detroit 
Mich.;   Denver,   Colo.;   San  Francisco,   Cal. 

AMERICAN  OIL  CORP.— Jackson.  Mich. 
Manufacturer  of  lubricating  of  la  and 
greases.  Business  established  1904.  Pres- 
ident and  general  manager,  A.  J.  Calla- 
ghan;  vice-president,  A.  H.  Steele;  secre- 
tary, W.  E.  Callaghan;  treasurer,  D.  S. 
Fleming;  sales  manager,  L.  B.  Stableford. 
Main  office,  172  S.  Water  St..  Jackson, 
Mich.  Branch  offices.  New  York,  N.  Y-. 
and   Detroit,   Mich. 

AMERICAN  OVEN  A  MACHINE  CO.— 
Ill   W,   Washington  St.,  Chicago.   HI.  Man- 


Jackson  Blvd.,   Chicago,   III.      Manufacturer 


of  motor-driven  perforating  n 

retary.  W.  H.  Lyman;  sales  manager,  R.  J. 
Hatton. 

AMERICAN  PIN  CO.,  THE.— Waterbury, 
Conn.  Manufacturer  of  fixture  fittings 
and  parts.  President  and  treasurer,  T.  I. 
Drigga;  vice-president  F.  E.  Bartlett; 
secretary,  W.  W.  Bowers;  sales  manager 
(Gas  and  Electric  Fixture  Parte  Dapt). 
L.  F.  Buechele.  Main  office  and  factory, 
Waterbury,  Conn.  Branch  offices,  GOT  6th 
Ave.,  New  York,  N.  Y.;  209  S.  State  St., 
Chicago,  111.:  E16  Washington  St.,  Boston, 
Mass.;  North  American  Bldg.  Philadel- 
phia, Pa. 

AMERICAN  PIPE  BENDING  MACHINE 
CO.— 39  Pearl  St,  Boston,  Mass.  Manufac- 
turer of  pipe  and  conduit  benders.  Pres- 
ident, Bennett  Silverblatt;  secretary.  Ed- 
mund P.  Blake;  treasurer.  A.  J.  Harris; 
general  manager,   E.   P.  Blake. 
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and  treasurer,  Charles  Engelhard;  vice- 
president,  Clarence  B.  Mitchell;  secretary, 
Lyman  E.  Warren;  general  manager,  The- 
odor  Koch.  Main  office,  225-231  New  Jer- 
sey Railroad  Ave.,  Newark,  N.  J.  Branch 
office,  30  Church  St..   New  York,  N.  I. 

AMERICAN  PORCELAIN  CO.,  THE.— 
East  Liverpool.  Ohio.  Manufacturer  of 
porcelain  Insulators  and  other  electrical 
porcelain.  President.  W.  J.  Curry;  secre- 
tary, M.  Batey;  treasurer,  W.  A,  Andrews. 

AMERICAN  PROJECTING  CO.,  THE— 
6231-33  Broadway,  Chicago,  111.  Manufac- 
turer of  motion -picture  machines  and  ac- 
cessories. President  S.  S.  Hutchinson; 
general  manager,  J.  H.  Hutchinson. 

AMERICAN  PULLEY  CO.,  THE.— Phila- 
delphia, Pa.  Manufacturer  of  car  wheels, 
reels,  pulleys,  etc.  Business  established 
1896.  President,  Charles  E.  Brlnley;  vice- 
president  secretary  and  sales  manager. 
William  R.  Simpson;  vice-president,  O.  C. 
Munos;  treasurer,  John  W.  Mulr.  Main 
office,  4200  Wlssahlckon  Ave.,  Philadelphia, 
Pa.  Branch  offices.  185  Pearl  St..  Boston, 
Mass.;  114  3.  Clinton  St.,  Chicago,  I1L;  628 
1st  Ave.,  S-,  Seattle.  Wash.;  14  Natoma  St, 
San  Francisco,  Cal.;  83  Greene  St.,  New 
York,  N.  Y. 

AMERICAN  QUALITY.— Trade  name  for 
electric  fiat-Iron  manufactured  by  the 
American  Electrical  Heater  Co.,  Woodward, 
Burroughs  &  Cass  Aves.,  Detroit   Mich. 

AMERICAN  RADIATOR  CO. — 816-22  S. 
Michigan  Ave.,  Chicago.  Dl.  Manufactur- 
er of  electric  vacuum  cleaners,  steam 
radiators  and  boilers.  Factory.  Roclcford, 
III.  Manager  (Vacuum  Cleaner  Division), 
J.  E.  Holland.  Branch  offices,  Boston, 
Masa;  Springfield,  Mass.;  Portland,  Me.; 
Worcester,  Mass.;  Providence,  R.  I.;  New 
Haven.  Conn.:  Albany.  N.  Y.;  Newark,  N. 
J,;  Philadelphia,  Pa.;  Reading.  Pa,;  Harrla- 
burg.  Pa.;  Wllkesbarre.  Pa.;  Baltimore. 
Md.i  Washington,  D.  C;  Norfolk,  Vs.; 
Richmond.  Va.;  Syracuse,  N.  Y.;  Roches- 
ter. N.  Y.;  Buffalo,  N.  Y.;  Pittsburgh,  Pa.: 
Cleveland,  Ohio;  Detroit,  Mich.;  Grand 
Rapids.  Mich.;  Cincinnati,  Ohio:  Dayton, 
Ohio;  Columbus,  Ohio;  Louisville,  Ky.;  At- 
lanta, Ga.;  Birmingham,  Ala.;  New  Or- 
leans, La.;  Peoria,  111.;  Indianapolis.  Ind.; 
St.  Louis.  Mo.;  Des  Moines,  Iowa:  Milwau- 
kee, WIS-:  Minneapolis.  Minn.;  St  Paul, 
Minn.;  Duluth.  Minn.;  Omaha,  Neb.:  Kan- 
sas City,  Mo.;  Denver.  Colo.;  San  Francis- 
co. Cal.;  Los  Angeles,  Cal.;  Seattle.  Wash.; 
Portland,  Ore.:  Spokane,  Wash.;  Brantford, 
N.  Dak.;  Toronto,  Ont,  Can.;  81B-B22  S. 
Michigan  Ave..  Chicago,  lit;  104  W.  42nd 
St.,    New   York.    N.   Y. 

AMERICAN  RADIO  *  RESEARCH 
CORP.— 21  Park  Row,  New  York.  N.  Y. 
Manufacturer  of  electrical  laboratory  in- 
struments, radio  apparatus  and  motors. 
Business  established  1914.  President  J. 
Axten;  vice-president,  treasurer  and  gen- 
eral manager.  Harold  J.  Power;  secre- 
tary. Havens  Grant;  sales  manager, 
Charles  W.  Leber.  Factory,  Medford  Hill- 
side, Mass. 

AMERICAN  REFLECTOR  &  LIGHTING 
CO.— 100-104  S.  Jefferson  St.,  Chicago,  111. 
Manufacturer  of  lighting  reflectors.  Presi- 
dent. A.  J.  Lawson;  vice-president,  Charles 
Landla;    treasurer,    Joseph   Landis. 

AMERICAN  ROLLING  MILL  CO.,  THE. 
— Mid  diet  own,  Ohio.  Manufacturer  of 
pure  Ingot  Iron  and  products  thereof  and 
sheet  steel  for  electrical  purposes.  Busi- 
ness established  1900.  President  and  gen- 
eral manager,  George  M.  Verity;  vice- 
presidents,  J.  H.  Frants.  Charlea  R.  Hook; 
secretary  and  treasurer.  R.  C.  Phillips; 
— '--    G.    F.    Ahlbrandt      Main 
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office.  Middletown,  Ohio.  Factories,  Mid- 
dletown, Zanesvllle  and  Columbus.  Ohio. 
Branch  offices,  Pittsburgh,  Pa.;  Detroit, 
Mich.;  St.  Louis,  Mo.;  Cleveland,  Ohio; 
Philadelphia.  Pa.;  Cincinnati.  Ohio;  Buffa- 
lo, N.  Y.;  Atlanta,  Qa.;  San  Francisco. 
Cal.:  122  S.  Michigan  Ave.,  Chicago.  111.; 
60  Church  St.,  New  York,  N.  T.;  Toronto, 
Ont.,  Can. 

AMERICAN  ROUTER  ft  MFG.  CO.— P. 
O.  Box  til,  Pittsburgh,  Pa.  Manufacturer 
of  patent  hand  and  electric  power  stair 
routine;  machines.  Established  1918. 
President.  Samuel  Hunter;  vice-president 
and  secretary.  Frederick  Forrester;  treas- 
urer. Otto  Stickel;  general  manage)-,  R.  R. 
Jenkins.  Factory,  Conn  ell  svllle,  Pa.  Sales 
representative,  J.  Fred  Neubauer  Co., 
Cleveland,   Ohio. 

AMERICAN  RULE  MFO.  CO.,  INC.— 
127  Humboldt  St.,  Brooklyn,  N.  Y.  Man- 
ufacturer of  folding  rules, 

AMERICAN  SAW  A  MFQ.  CO.— Spring- 
Deld,  Mass.    Manufacturer  of  hacksaws. 

AMERICAN  SCREW  CO.— Providence. 
R.  I  Manufacturer  of  machine  and  wood 
screws.  President,  Samuel  M.  Nicholson; 
treasurer,  George  W.  Thurston;  secretary, 
Alber-    "     ----- 


1  general  manager,  W.  S.  Plnnell; 

vice- presidents,  B.  M.  Schlloting  and  J.  C. 
Helm;  secretary,  F.  T.  Muncle;  treasurer, 
J.  C.  Helm;  sales  manager.  J.  W.  Karris, 
Jr.  Main  office,  380  N.  Wabash  Ave.,  Chi- 
cago. III.  Factory,  Hannibal,  Mo.  Branch 
offices  and  warehouses,  Boston,  Mass.; 
Baltimore,  Md.;  Buffalo.  N.  Y.;  Cleveland, 
Ohio;  Denver,  Colo.;  Detroit,  Mich.;  Indi- 
anapolis, Ind.;  Kansas  City,  Mo.;  Louis- 
ville. Ky.;  Milwaukee.  Wle.;  Minneapolis, 
Minn.;  New  Orleans,  La.;  Newark,  N.  J.; 
Now  York,  N.  Y.;  Philadelphia,  Pa.;  Pitts- 
burgh, Pa-;  San  Francisco,  Cal.;  St.  Louis, 
Mo. ;   Los   A  ngeleo.    Cal. 

AMERICAN  SHARPENING  MACHINE 
CO.,  INd— 184  W.  Washington  St.,  Chi- 
cago, III.  Manufacturer  of  electric  razor 
sharpening  and  key  cutting  machines. 
Business  established  1B09.  President, 
treasurer  and  general  manager,  R.  S. 
Green;  secretary,   George  B.  Vance. 

AMERICAN  SHEARER  MFO.  CO.— 
Nashua,  N.  H.  Manufacturer  of  electric 
horse     clipping    and    grooi 


eph  ; 


Ung     machines. 
.._.. President.  Jos- 
treasurer,  Chester  A-  Priest, 
representative,   WJebusch   ft  r  Hllger, 


Ltd.,    106-110  Lafayette  8 
Y.  ■     -»— 

AMERICAN  SHEET  ft  TIN  PLATE  CO 
—Pittsburgh.  Pa.  Manufacturer  of  sheet 
steel  for  electrical  purposes.  President, 
Eugene  W.   Pargny;   vice-president,   8.    * 


Louis,   Mo. 

AMERICAN  SIGN  CO.— Cooley  ft  Wll- 
lard  Sts..  Kalamazoo.  Mich.  Manufactur- 
er of  electric  signs.  Established  1908. 
President  and  general  manager,  C.  M. 
Davis;  vice-president,  O.  P.  Wlgglnton; 
secretary.  Charlee  G.  Bard;  treasurer, 
William  B.  Mil  ham. 

AMERICAN  SMELTERS  SECURITIES 
CO. — San  Francisco,  Cal.  Manufacturei 
of  lead  sheet,  tubing,  cable  splicing  sleeves, 
solder  and  electrolytic  zinc.  General  man' 
ager,  K.  B.  Braden.  Main  office,  iOl  1st 
St.,  San  Francisco,  Cal.  Works,  San  Fran- 
cisco and  Selby.  Cal.  Branch  office,  84 
Columbia  St..  Seattle,  Wash. 

AMERICAN  SOLDER  A  FLUX  CO.— 
2910  N.  16th  St.,  Philadelphia.  Pa.  Manu- 
facturer of  solder  and  soldering  com- 
pounds.    General  manager,  F.  D.  McBride. 


AMERICAN  SPEED  INDICATOR  CO., 
THE. — New  London,  Conn.  Manufacturer 
of  marine  indicators  and  speedometers. 
President  and  treasurer,  Richard  H.  Pugh. 


AMERICAN  SPIRAL  PIPE  WORKS.— 
W.  14th  ft  S.  48th  Ave.,  Chicago.  la  Man- 
ufacturers of  power  plant  piping. 

AMERICAN  STAMPINO  CO.— Battle 
Creek,    Mich.      Manufacturer    of    oil    and 

AMERICAN  STEAM  GAUGE  A  VALVE 
MFG.  CO. — Boh  ton,  Mass.  Manufacturer 
of  feed  water  regulators,  water  filters, 
steam  and  vacuum  traps  and  other  power 
plant  specialties.  Main  office,  208  Camden 
fit.,  Boston,  Mass.  Branch  offices,  New 
York,  N.  Y.;  26  S.  Jefferson  St.,  Chicago, 
111.;    Atlanta,    Ga.;    Pittsburgh.    Pa. 

AMERICAN  STEEL  *  WIRE  CO.— Chi- 
cago. 111.  Manufacturer  of  electrical  wires 
and  cables,  wire  rope,  springs,  rail  bonds 
and  bonding  tools.  President,  William  P. 
Palmer;  vice-presidents,  F.  Baackes,  J.  S. 
Keefe,  C.  L.  Miller;  secretary,  A.  F.  Allen; 
treasurer,  J.  R.  Thomas;  sales  manager, 
P.  Baackes.  Main  office,  208  S.  La  Salle 
St.,  Chicago,  111.  Sales  offices,  80  Church 
St.,  New  York.  N.  Y.;  Western  Reserve 
Blilg.,  Cleveland  Ohio;  94  Grove  St.. 
Worcester,  Mass.;  130  Franklin  St.,  Bos- 
ton, Mass.;  Wldener  Bldg.,  Philadelphia. 
Pa.;  Prick  Bldg.,  Pittsburgh,  Pa.;  387 
Washington  St.,  Buffalo,  N.  Y.;  Foot  of 
1st  St.,  Detroit,  Mich.;  Union  Trust  Bldg.. 
Cincinnati.  Ohio;  82  S.  Charles  St.,  Balti- 
more, Md.;  Miners  Bank  Bldg.,  Wilkes 
Barre.  Pa.;  3rd  National  Bank  Bldg..  St. 
Louis,  Mo.;  Pioneer  Bldg..  St.  Paul,  Minn.; 
1st  National  Bank  Bldg.,  Denver,  Colo.; 
Brown-Marx  Bldg..  Birmingham,  Ala.; 
Walker  Bank  Bldg.,  Salt  Lake  City,  Utah. 

Y.;  Birmingham,  Ala.;  Chicago,  III.;  Cleve- 
land. Ohio;  Denver,  Colo.;  Detroit,  Mich.; 
Kansas  City,  Mo.;, Loa  Angeles,  Cal.;  New 
Haven.  COnn.:  New  Orleans,  La.;  New 
York,  N.  Y.;  Philadelphia,  Fa.;  Pittsburgh. 
Pa.,  Portland.  Ore.;  Salt  Lake  City,  Utah; 
San  Francisco.  Cal.;  Savannah,  Ga.;  Seat- 
tle. Wash.;  St.  Louis,  Mo.;  Trenton,  N. 
J.;  Worcester.  Mass.  Sales  representative, 
U.  S.  Steel  Products  Co.,  San  Francisco. 
Cal.;  Los  Angeles,  Cal.;  Portland,  Ore.; 
Seattle,    Wash. 

AMERICAN  STERILIZER  CO. —  Erie, 
Pa.  Manufacturer  of  sterilizers  and  dlsln- 
fectors.  Business  established  1894.  Presi- 
dent, J.  E.  Mall;  vice-president,  George  R. 
Metcalf;  treasurer- manager,  George  P. 
Hall:   secretary,   C.   B.  Hayes. 

AMERICAN  STOVE  CO.— St.  Louis.  Mo. 
Manufacturer  of  blow   torches   for  gasoline 


■  of  electro -diagnostic  and   surgical 


established  1910.  President  and  general 
manager,  J.  A.  Bo  h  an  no  n;  vice-president, 
J.  B.  Nordholt;  secretary  and  treasurer. 
W.  W.  Knight.  Main  office.  1682  Fernwood 
Ave.,  Toledo.  Ohio.  Branch  office,  Los  An- 
geles, Cal. 

AMERICAN  TAP  ft  DIE  CO.— Greenfield, 
Mass.  Manufacturer  of  sorew  cutting 
tools,  president  and  treasurer,  Albert  B. 
Allen;  vice-president,  Wlnthrop  T.  Noyes; 
secretary.  Oliver  B.  Greene.  Branch  offices, 
42  Murray  St.,  New  York,  N.  Y.;  604  Com- 
merce, Chicago,  111.;  80S  Mission  St.,  San 
Francisco,  Cal. 

AMERICAN  THERMOPHONE  CO.— 114. 
118  Bedford  St.,  Boston.  Mass.  Manufac- 
turer of  hearing  devices  for  the  deaf,  tole- 
recelvers  and  telephones 


AMERICAN  THERMOSTAT  CO.— 228 
Jelliff  Ave.,  Newark,  N.  J.  Manufacturer 
of  cloctrlc  thermostats  and  motors.  Busi- 
ness established  1909.  President,  F.  F. 
Aldrldge:    secretary    and    treasurer,    A.    S. 

AMERICAN     3     WAY-LUXFER     PRISM 

CO.— Cicero,  111.  Manufacturer  of  pris- 
matic glassware  for  electrical  purposes. 
Business  established  1920.  President  and 
general  manager,  C.  H.  Paschal  I;  vice- 
president.  C.  P.  Mills;  secretary,  Walter 
Cox;  treasurer,  J.  J.  Ohlls.  Main  office. 
1309  S.  55th  Court.  Cicero,  111.  Factories. 
Cicero.  111.,  and  New  York.  N.  Y.  Branch 
offices.  1SB-141  Spring  St.,  New  York, 
N.  Y.;  Builders'  Hxcfiango,  Minneapolis. 
Minn.;  Penobscot  Bldg.,  Detroit,  Mich.; 
Grand  Ave.  Temple  Bldg.,  Kansas  City,  Mo. 


I  AMERICAN  TRANSFORMER  CO.— 178- 
182  Eromett  St..  Newark,  N.  J.  Manufac- 
turer of  transformers.  Business  estab- 
lished 1901.  President,  treasurer  and  gen- 
eral manager,  W.  F.  Hubley;  vice-presi- 
dent. M.  H.   Harrold. 

AMERICAN  UTILITIES  CO.— St.  Joseph, 
Mich.  Manufacturer  of  electric  water  puri- 
fiers. President,  Humphrey  S.  Gray;  vice- 
president,  M.  V.  Blake;  secretary,  treas- 
urer and  general  manager,   C.   E.   Blake. 

AMERICAN  VULCANIZED  FIBRE  CO. 
—Wilmington,  Del.  Manufacturer  of  fiber 
products.  Business  established  1873.  Branch 
offices,  12  Pearl  St.,  Boston,  Mass.;  308 
Oliver  Bldg.,  Pittsburgh,  Pa.;  1886  Wool- 
worth  Bldg.,  New  York,  N.  Y,;  206  Kresgo 
Bldg.,  Detroit,  Mich.;  711  W.  Van  Buren 
St.,  Chicago,  111.;  717  Engineers'  Bldg., 
Cleveland,  Ohio;  719  Wldener  Bldg.,  Phil- 
adelphia, Pa. 

AMERICAN  WATCHMAN'S  CLOCK 
CO.— 150  Nassau  St.,  New  York,  N  Y 
Manufacturer  of  electric  time  recorders, 
Ore  alarms  and  interior  telephones.  W.  F, 
Pettes,    proprietor. 

AMERICAN  WATCHMAN'S  TIME  DE- 
TECTOR  CO — 3403  Perkins  Ave.,  Cleve- 
land, Ohio.  Manufacturer  of  electric  time 
recorders  and  detectors.  Business  estab- 
lished 1879.  President,  treasurer  and  gen- 
eral manager.  Charles  A.  Keller;  secre- 
tary,  Maurice  Greenwald. 

AMERICAN  WELDING  CO Carbondale 

Pa.  Manufacturer  of  high-pressure  tanks, 
holler  furnaces,  etc.  President,  Charles  L. 
Rowland;  v I oe- president,  Alez.  McL.  Row- 
land;  secretary  and  treasurer.  F.  Orchard. 

AMERICAN  WELDING  SOCIETY.— Or- 
ganized In  March,  1919.  The  objects  are: 
"To  advance  the  science  and  art  of  weld- 
ing; to  afford  Its  members  opportunities 
for  the  interchange  of  Ideas  with  respect 
to  the  science  and  art  of  welding,  and  for 
the    publication    of    the    information   there- 


of 


oktlns 


embrace      all 


Pieties,    associations    and    govern- 
mental departments   for   the    benefit  of  in- 

The     Society's     act 

classes    of    fusion    weldVng    , ...... 

welding).  These  classes  are:  (1)  electric 
welding,  including  [a)  electric  arc  weld- 
ing (both  with  direct  and  alternating  cur- 
rent, and  with  carbon  and  metallic  elec- 
trodes), and  (b)  resistance  welding,  (butt, 
seam  and  spot  welding);  (i)  gas  welding 
(oxy-acetylcne,  etc.);  (3)  thermit  welding. 
Forge  welding  will  also  be  given  proper 
attention    by   the  Society  should   the  occa- 

Tho  headquarters  of  the  Society  are 
located  In  the  Engineering  Societies  Build- 
ing. 33  West  39tS  St.,  New  York.  It  has 
B^kBecf.lon>  ln  Philadelphia.  Chicago. 
Pittsburgh,  Schenectady,  Cleveland  and 
El£w  Yorlt-  The  total  membership  Is  about 
650.  There  are  five  classes  of  membership: 
Class  A,  sustaining  members;  Class  B 
members;  Class  C,  associate  members  with 
right  to  vote,  but  not  hold  office;  Class  D, 
associates  without  right  to  vote  or  hold 
office:   Class   E.  association   members. 

In  order  to  further  its  objects  most 
effectively  the  Society  has  created  an  ad- 
visory committee  on  welding  research  and 
standardisation,  known  as  the  American 
Bureau  of  Welding.  The  membership  of 
(In-  Bureau  is  made  up  of  representatives 
of  the  American  Welding  Society,  other 
Interested  societies  end  organizations,  gov- 


cial  fitness.  The  American  Bureau  u. 
Welding  is  also  the  advisory  committee  of 
the  Division  of  Engineering  of  the  National 
Itf.ifFLrcli   Council. 

The  officers  for  1920-il  are:  President, 
J.  H.  Deppeler;  vice-presidents,  D.  B, 
Rushmore  and  J.  W.  Owens;  treasurer  W 
E  Symons;  acting  secretary,  M.  M.  Kelly. 
The  director  of  the  American  Bureau  of 
Welding  is  Prof.  Comiort  A.  Adams. 

AMERICAN  WELL  WORKS,  THE,— 
Aurora,  III.  Manufacturers  of  deep  well, 
centrifugal  and  turbine  pumps,  well  sink- 
ing and  prospecting  machinery.  Business 
established  1888.  President,  M.  T.  Chap- 
man; 1st  vice-president  and  general  man- 
ager. M.  C.  Chapman;  2nd  vice-president, 
H.  G.   Chapman;  secretary,   M.  W.   SpIIler; 

haffey.  Main  office  and  factory,  Aurora, 
111.  Brunch  office,  First  National  Bank 
Bldg.,  Chicago,  111.  Sales  agencies.  Amer- 
ican Well  Works.  Dallas,  Tex.;  American 
Pump  Co.,  Los  Angeles,  Cal.;  California 
Hydraulic  Engineering  &  Supply  Co.,  San 
Franclsoo,  Cal.;  J.  H.  Douaman,  SIS  Reli- 
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ance  BlOg.,  Kansas  City.  Mo.;  Farrar  Pump 
A  Machinery  Co.,  St.  Louis,  Mo.;  McNoal 
Machinery  Co..  Joplln.  Mo.;  M.  J.  CCFaJlon 
Supply  Co..  Denver.  Colo.r  Relneke-Wag- 
ner  Pump  A  Supply  Co..  Pittsburgh,  Pa.; 
W.  B.  Gochenaur  Mfg.  Co..  Philadelphia, 
Pa.;  3.  B.  Whlnery,  96  Liberty  St.,  Now 
York,  N.  T.;  Keiser-Ge  lamer  Engineering 
Co..  Birmingham.  Ala.;  R.  B.  Whitacre  A 
Co.,  St.  Paul,  Minn.;  Green  Machinery  & 
Mfg.  Co.,  Salt  Lake  city.  Utah;  Canadian- 
American  Pump  A  Well  Machinery  Co., 
Chatham,  Ont,  Can.;  Gorman,  Clancey  A 
Grlndley,  Ltd..  Calgary,  Alta-,  Edmonton, 
Alta.,  Can.;  R.  H.  Buchanan  A  Co.,  Mon- 
treal.  Que.,  Can, 

AMERICAN  WIRE  GAGE— The  name  of 
the  system  adopted  aa  standard  by  the 
A.  I.  E.  E.  for  expressing  the  size  of  solid 
wires  used  as  conductors.  This  was  for- 
,  merly  known  aa  the  Brown  A  Sharpe 
gage  and  is  still  widely  designated  as 
such.  Nearly  all  copper  and  copper-clad 
~'--    K"*-  --"  and  insulated,  used  In  this 


wire,  both  bare 


manufactured  and  sold  In  < 
volume  mth  thla  gage.  Stranded  wires 
having  an  area  less  than  260,000  circular 
mils  are  also  generally  designated  by 
means  of  this  gage  by  being  given  the 
number  of  a  solid  wira  having  the  same 
cross- sectional  area.  The  abbreviation  A. 
W-  G.  fa  commonly  used. 

The  gage  numbers  are  not  arbitrarily 
chosen  but  follow  a  simple  mathematical 
law,  In  which  two  diameters  are  specified 
and  the  intermediate  diameters  are  found 
by  a  geometries]  progression.  Also  see 
Gage,  wire. 

AMERICAN  WIREMOLD  CO.— Hartford, 
Conn.  Manufacturer  of  metal  raceways 
and  other  interior  wiring  specialties 
Business  established  IBM.  President,  treas- 
urer and  general  manager,  D.  H.  Murphy, 
vice-president.  H.  B.  Klrkland;  secretary, 
G.  M.  Stewart;  sales  manager,  C.  W.  Ab- 
bott. Main  office,  81-88  Woodbine  St., 
Hartford.  Conn,  Branch  offices  and  ware- 
houses. 1181  Race  St.,  Philadelphia,  Pa.- 
29  Poplar  St..  Atlanta,  Ga.  District  office, 
nil  Keystone  Bldg.,  Pittsburgh,  Pa-  Sales 
representatives,  Thomas  A  Betts  Co.  83 
Vesey  St.,  New  York,  N.  Y.;  M.  B.  Austin 
Co..  700  W.  Jackson  Blvd.,  Chicago.  III.; 
Pacific  States  Electric-  Co.,  676  Mission 
St.,  San  Francisco,  CaJ..  2G8  S.  Los  An- 
geles St..  Los  Angeles,  GaLi  G.  H.  May- 
nard.  Commercial  Bank  Bldg.,  Washing- 
ton, D.  C.  81  N.  6th  St.,  Portland,  Ore., 
670   lat  Ave.,   Seattle,   Waah. 

AMERICO  AND  AMERICO  JUNIOR.— 
Trade  name  for  farm  lighting  and  power 
plants  manufactured  by  the  American  En- 
glne  A  Foundry  Co.,  Charles  City,  Iowa. 

AM ERICORE.— Trade  name  for  rubber- 
covered  wire  ™-«»*rt ..»..-* j  w—  *■--    . 

lean  Steel  A 
Chicago,  111. 

AM  ERITE— Trade  name  for  robot. _„,,- 
ered  and  signal  wire  manufactured  by  the 
American  steel  A  wire  Co.,  208  S.  LaSalle 
St.,   Chicago,   m. 

AMES  A  CO.,  W.— Jersey  City,  N.  J 
Manufacturers  of  tie  rods,  track  tie  spikes 
and  track  bolts.    Business  established  1889. 

AMES  A  SONS  CORP.,  OLIVER.— North 
Easton.  Mass.  Manufacturer  of  pole  hole 
shovels  and  spoons.  George  E.  Shepard, 
manager.  *™"* 

AMES  CO.,  B.  C— Walthara,  Mass.  Man- 
ufacturer of  micrometer  dial  gages. 

AMMETER. — An  ammeter  is  an  instru- 
ment for  measuring  electric  current.  When 
connected  Into  a  circuit  it  gives  a  reading 
or    indication    proportional    t"    


of   the 


called  a-c.  ammeters  may^be*  usei 
--, — 7«>  direct  currents.  Another  classi- 
fication is  according  to  the  operating  prin- 
ciple employed,  giving  the  thermal,  elec- 
tromagnetic  and  electrodynamlo  types. 

Hot-WIro  Ammeters.  The  expansion  of 
a  wire  with  increase  in  temperature  Is  the 
operating  principle  of  the  hot-wire 
meter.  The  current  heats  the  wire 
the  resulting  expansion  moves  a  pom™ 
oyer  a  seals  which  la  graduated  in  terms 
of  the  current.  These  ammeters  can  be 
used  for  a-c.  and  d-o.  measurements.  Fi 
limitations  see  hot-wire  Instruments  ui 
der  Instruments,  electrical  measuring. 

Electromagnetic   Ammeters  are  of  three 
main    types.     The    so-called    plunger    ty 
consists  of  a  coll  or  solenoid  Into  which 
drawn  an  Iron  core  by  the  magnetic  acti... 
of  the  current  in  the  coll.   The  controlling 
force  Is  usually  gravity.   This  type  Is  suit- 


Another  type  is  the  magnetlc-v 
trument  and  the  tnc"--"  --" 
-Tie  operating  prinoipl 
the  repulsion  between 
which  is  fixed  while  the  Other  is  attached 
to  the  staff.  The  current  flowing  through 
a  coll  surrounding  the  vanes  magnetizes 
them  alike  and  the  consequent  repulsion 
moves  the  pointer  over  a  scale.  This  form 
of  ammeter  may  be  used  on  both  d-c.  and 
a-c,  but  they  are  commonly  used  on  a-c. 
circuits.  The  principle  of  operation  of  the 
incllned-coll  ammeter  Is  the  reduction  of 
the  reluctance  of  a  magnetic  path  by  the 
introduction  of  eoft  Iron.  The  instrument 
consists  of  a  stationary  coil  whose  plane 
makes  an  angle  of  46°  with  the  staff  upon 
which  is  mounted  a  soft  iron  vane,  also 
making  an  angle  of  46'  with  it,  but  which 
normally  is  nearly  in  the  plane  of  the  coll. 
When  current  is  passed  through  the  col! 
the  vane  is  magnetized  and  tends  to  set 
Itself  along  the  axis  of  the  coil.  This  ten- 
dency causes  the  staff  to  rotate,  moving 
the  pointer  over  a  scale.  By  this  arrange- 
ment a  long  scale  Is  obtained.  These  in- 
struments may  be  used  on  a-c.  and  d-c. 
circuits.  They  are  made  with  laminated 
magnetic  shields  and  magnetic  damping. 

The  movable-coll  permanent- magnet  am- 
meter consists  of  a  permanent  magnet  of 
the  horseshoe  form  within  the  air  gap  of 
which  Is  pivoted  a  rectangular  coll  of  fine 
wire.  A  fractional  part  of  the  current  to 
be  measured  Rows  through  this  coll  and 
the  reaction  between  its  magnetic  Held 
and  that  of  the  permanent  magnet  moves 
the  pointer  over  the  scale.  The  deflection 
depends  upon  the  direction  of  current  and 
hence  suoh  Instruments  are  suitable  for 
direct  currents  only.  This  type  of  am- 
meter is  made  In  ranges  from  800  micro- 
amperes for  full  scale  deflection  up  to  sev- 
eral thousand  amperes.  Induction  am- 
meters are  also  of  the  electromagnetic  type, 
but  they  are  more  commonly  classed  un- 
der the  Induction  type. 

Induction  Ammeters.  These  are  a-c.  In- 
struments solely  and  can  not  be  used  on 
d-c.  olreults.  The  principle  of  operation  Is 
the  production  of  shifting  or  rotating  mag- 
netic fields  by  alternating  currents.  In 
ammeters,    the   intensity   of  the   magnetic 

field  is  proportional  •-  **■ '    — -  — 

these  fields  cut  or  i 
disks  of  conducting  material,"  "the  Induced 
eddy  currants  are  proportional  to  the  actu- 
ating currents  and  hence  the  actuating 
force  is  proportional  to  the  square  o*  " 
flux,  or  roughly  to  the  square  of  the 
current.  The  controlling  force  is  usually 
some  form  of  spiral  spring,  hence  the 
flection  Is  roughly  proportional  to 
square  of  the  current. 


fan-shaped    indicating    instruments    of 
either  the   permanent -magnet   movable-coil 
type   or   the  soft-Iron   movable-vane   type. 
The  latter  principle  la  used  extensively  In 
the  lower  priced  instruments,  but  they  are 
not  aa  accurate  ss  those  of  the  D'Arsonval 
or  former  type  which  are  used  largely  or 
higher  priced  cars.     The  zero  of  these  in 
struments   Is   usually   In    the  center   of  the 
Scale    so    that    they    will    Indicate    both    the 
charging   and    discharging    current.      Am- 
meters for  this  purpose  must  be  particular- 
ly  rugged   to  withstand   the   continual  Jar- 
ring incurred  when  mounted  on  the  vehicle 
dashboard. 
Manufactui 
American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc..  Thompson  Ave.  A  Or- 
ton     St.,      Long     Island     City,      N.      Y 
"Eveready." 
Automatic  Transportation  Co.,  2983  Main 

St..  Buffalo.  N.  Y. 
Ball  man -Whitten    Mfg.    Co.,    4060    Forest 

Park  Blvd.,  St.  Louis.  Mo.     "B-W." 
Bunnell  A  Co.,  J.  H.,  82  Park  Place.  New 
York,  N.  Y.     "Bunnell." 

"an   General   Electric  Co.,    212  King 
K..   Trt»-rtTitn.   Ont..   Cmv      "C  rt.  ID.1' 


H  Ulcrest     Park,     Toroi 
"Columbia/' 

Inghouae   Co.,   Ltd.,   San- 


Dongan  Electric  Mfg.   Co.,  2987  Franklin 

St.,  Detroit.  Mich. 
Eldredge  Electric  Mfg.  Co..  3  Post  Office 

Sq.,   Springfield.  Mass.     "Advance." 
Fore    Electrical    Mfg.    Co.,    Inc.,    6266    N. 


GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  Type  DM  ammeters  and  volt- 
meters designed  especially  for  small 
panels,  battery-charging  devices,  auto- 
mobile and  motorboat  applications.  The 
construction  Is  a  novel  application  of 
the  D'Arsonval  permanent  magnet 
type,  and  Is  an  excellent  example  and 
a  flne  design  of  high-grade  instrument 
work  applied  to  a  miniature  element. 
Made  self-contained  up  to  40  amp.  with 
external  shunts  up  to  160  amp.  (Bulle- 
tin 48046.)  See  adv.  pages  1203-1228.— 
Adv. 

Genera]  Scientific  Equipment  Co.,  North 
Philadelphia.  Pa. 

Gray  A  Davis.  Inc.,  Boston.  Mass. 

Jewell  Electrical  Instrument  Co.,  I860 
Walnut  St.,  Chicago.  111.     "Jewell." 

Nag-el  Electric  Co..  The  W.  Q„  2S-M  St. 
Clair  St..  Toledo.  Ohio. 

NIehoff  A  Co.,  Inc.,  Paul  G.,  232-241  EL 
Ohio  St.,   Chicago.  I1L 

Otter  Mfg.  Co.,  Inc.,  241-46  W.  17th  St., 
New    York,     N.    Y.       "Individual    Con- 

Queen-Gray  Co..  84-70  Johnson  St.,  Ger- 

mantown,  Philadelphia,    Pa. 
Roller- Smith    Co.,    231    Broadway,    New 

York,    N.  Y.      "Universal." 
Splltdorf  Electrical   Co..   88   Warren   St., 

Newark,  N.  J. 
Valley   Electrio   Co.,   4919-29   Connecticut 

St.,  St.  Louis.  Mo.     "St.  Louis." 
WESTINGIIOUSE    ELECTRIC    A    MFG. 
CO..    East   Pittsburgh,    Pa.      "Westing- 
house."      (See  display  adv.  page*  1186- 
1402.) 
Weston   Electrical  Instrument   Co..   Way- 

erly  Park,  Newark,  N.  J. 
AMMETERS,  BATTERY  AND  POCKET. 
— Pocket  ammeters  for  battery  testing  are 
frequently  of  the  so  ft- Iron  movable- vane 
type,  although  the  higher  priced,  more  ac- 
curate instruments  are  of  the   D'Arsonval 


......  _  „  the  instrument  forms  c...   ... 

minal  and  a  flexible  conductor  is  attached 
to  the  other.  The  D'Arsonval  type  instru- 
ments are  usually  or  a  size  that  will  fit  into 
a  coat  pocket.  They  are  used  for  charge 
and  discharge  measurements  in  connection 
with  storage  batteries. 
Manufacturers: 

American  Ever  Ready  Works  of  National 
Carbon  Co..  Inc..  Thompson  Ave.  A  Or- 
ton  St.,  Long  Island  City,  N.  Y. 
"Eveready." 


Canadian  General  Electric  Co..  212  King 
St..  W.,  Toronto,  Ont.,  Can.     "C.  G.  E?* 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park.  Toronto.  Ont..  Can.  "Co- 
lumbia." 

Eldredge  Electric  Mfg.  Co..  3  Post  Office 
Sq..  Spring-Held.  Mass.  "Eclipse," 
"Advance." 

Etna  Electric  Works,  410  E.  16th  St.,  New 
York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.  Pooket  ammeters  constructed 
on  the  Thomson  lncllned-coll  principle 
with  scales  for  reading  2  to  80  amp. 
for  direct  and  alternating  current.  Sap- 
phire Jewel  mounted  moving  elements 
reduce  wear  to  a  minimum,  while  an 
Iron  base  mounting  and  cover  plate 
protect     the     instrument    from     stray 

.  fields.  A  convenient  feature  is  the  long 
scale  reading-  without  the  use  of  me- 
chanical multiplying  device.  (Bulletin 
48046.)     See  adv.  pages  1208-1128.— Adv. 

Hlckok  ESectrlcal  Instrument  Co.,  The, 
10614  Dupont  Ave.,  Clovelnnd,  Ohio. 

Hoyt  Electrical  Instrument  Works,  Pena- 
cook,  N.  H.    "Hoyt." 

Jewell  Electrical  Instrument  Co.,  1860 
Walnut   St.,  Chicago.  111.     "Jewell." 

Kennel  Apparatus  Co..  Cambridge,  Mess. 

Manhattan  Electrical  Supply  Co.,  Inc.,  1 
"— -  "I.,  New  "— '-    "'    ""      ""■"-•■ 

"New  York,  N.  1.      

Mohawk  Electric  Mfg.  Co..  15  Kirk  PI.. 
Newark,  N.  J. 

National  Carbon  Co..  Inc.,  Highland  A 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia." 

Plgnolet.  Louis  M„  78-80  Cortlandt  St.. 
New  York,  N.  Y. 

Queen-Gray  Co..  84-70  Johnson  St..  Ger- 
man town,   Philadelphia,   Pa. 

Readrlte  Meter  Works,  Bluffton,  Ohio. 
"Readrlte." 

Roller-Smith     Co.,     283     Broadway,     Now 


York.  N.  Y. 
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WESTINGHOUSE  ELECTRIC  A  MFQ. 
CO..  East  Pittsburgh,  Pa.  "Westing- 
house."    (See  display  adv.  pages  1SK- 

Weston   Electrical   Instrument  Co.,    Wav- 

erly  Park,  Newark,  N.  J. 
AMMETERS,      MILLI,     OR     MILAMME. 

.  TERS. — Instruments  for  measuring  cur- 
rents of  a  value  less  than  one  ampere  ere 
called  milliammeters  or  mllammeters,  and 
their  scales  are  calibrated  to  give  the  read- 
ing directly  In  mllllamperee  (thousandths  of 
an  ampere).  They  are  made  for  both  d-c. 
and  a-c.  measurements,  the  permanent  - 
magnet  movlng-coll  type  being  used  almost 
entirely  for  d-c.  Instruments  and  the  elec- 
trodynamo meter  the  most  widely  used  for 
a-c.  Instruments.  These  Instruments  are 
used  largely  for  the  accurate  measurement 
Of  small  current  values  In  laboratory  tests 
and  are  then  of  the  portable  type  usually 
mounted  In  a  hardwood  box.  Another  use- 
ful form  Is  an  upright  Instrument  having 
the  xero  point  In  the  center  of  the  scale. 
This  type  Is  used  rather  extensively  In 
duplex  and  multiplex  telegraphy  for  balanc- 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St..  W.,  Toronto,  Ont,  Can.     "C.  G.  E.H 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 


,   4S0   E.   Ohio   St, 


"Westlnghoi...... 

Central   Scientific 
Chicago,  111. 

Eldredge  Electric  Mfg.  Co.,  3  Post  Office 
Sq.,  Springfield,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Instruments  made  In  one  type, 
DPS,  and  Ave  sites  ranging  In  capacity 
from  150  to  1600  milli amperes.  Con- 
structed on  the  D' Arson val  principle, 
combining  the  salient  features  of  jewel 
mounted  bearings,  duatproof,  cast  iron 
cover,  uniform  scales,  mirror-mounted 
Index  pointer  and  metal  encased  to  pro- 
tect from  all  stray  magnetic  fields  with 
the  indications  rendered  perfectly  dead 
beat  by  the  Foucault  currents  set  up 
In  the  aluminum  frame  upon  which  the 
moving  element  la  wound.  Contained 
In  a  polished  mahogany  case.  (Bulle- 
tin 46044.)      See  adv.  pages  1203-1223.— 


Mcintosh  battery  &  optical  co., 
223-233  N.  California  Ave.,  Chicago,  III. 

Plgnolet.  Louis  M.,  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Pyrolectrlo  Instrument  Co.,  838-840  E. 
State  St.,   Trenton,  N.  J. 

Queen-Gray  Co.,  B4-T0  Johnson  St.,  Ger- 
man town,  Philadelphia,  Pa, 

RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4  Norfolk  St.,  Cambridge,  Mass. 

Roller-Smith  Co.,  383  Broadway,  New 
York,  N.  Y. 

Somervllle  Radio  Laboratory,  102  Heath 
St.,  Somervllle,  Mas  a. 

Sticht  &  Co.,  Herman  II..  15  Park  Row, 
New  York,  N.  Y. 

WELCH  MFO.  CO.,  W.  M.,  1618  Orleans 
St.,  Chicago.  111. 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO..  Bast  Pittsburgh,  Fa.  "Westing- 
house."     (See  display  adv.  pages  1105- 


We 


.  __ton  Electrical  Instrument  Co.,  Wav> 
erly  Park,   Newark.  N.  J. 
MMETER8,     PORTABLE,     A-C— Port- 


and  laboratoi 
be  uaed  In  the  horizontal  position  to  avoid 
errors  due  to  unbalancing  of  the  movable 
element.  The  principal  types  of  these  am- 
meters used  are  the  soft- iron  movable- 
vane  type  and  the  Induction  typo.  The  first 
type  has  the  advantages  of  low  price,  rug- 
gedness  and  freedom  from  error  due  to 
ordinary    frequency   changes,  while  the   1n- 

ot  an  extremely  long  open  scale.  Induction 
type  Instruments  are  usually  furnished  with 
a  curve  for  correction  of  frequency  differ- 
ences, and  the  frequency  should  be  specified 
In  purchasing  an  ammeter  of  this  type. 
Manufacturers; 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,  Toronto.  Ont..  Can.  "C.  G.  F! ." 
Canadian  Westinghouse  Co.,  Ltd..  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Instruments  constructed  on  the 
Thomson    Inclined    coll    principle,    and 


furnished  In  two  types,  and  12  sixes, 
ranging  In  capacity  from  2  to  200  amp. 
For  use  on  circuits  of  higher  capacity, 
current  transformers  may  be  used.  In 
which  case  the  ammeter  scale  is  mark- 
ed In  the  actual  capacity  of  the  wind- 
ing, thus  enabling  the  use  of  the  In- 
strument without  current  transformer 
on  circuits  not  exceeding  capacity  of 
the  Instrument.  The  moving  elements, 
controlling  force,  damping  device,  and 
scales  embody  distinctive  features  of 
merit.  (Bulletin  46044.)  See  adv. 
pages  1203-1223.— Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.     (Radio  frequency.) 

Hick  ok  Electrical  Instrument  Co..  The, 
10614  Dupont  Ave.,  Cleveland.  Ohio. 

Jewell  Electrical  Instrument  Co..  I860 
Walnut  St..  Chicago,  III.     "Jewell." 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Plgnolet,  Louis  M.,  T8-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  84-70  Johnson  St.,  Ger- 
mantown.  Philadelphia,   Pa, 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  4  Norfolk  St.,  Cambridge,  Mass. 

Reliance  Instrument  Co.,  Inc.,  1185  W. 
Van    Buren    St..    Chicago.    III.      "Reli- 

Roller- Smith    Co..     233    Broadway,     New 

York,  N.  Y. 
WELCH  MFG.  CO.,  W.  M-,  1618  Orleans 

St..  Chicago.  III. 
WESTINGHOUSE    ELECTRIC    A    MFG. 

CO..    East    Pittsburgh,    Pa.      "Westlng- 
(See  display  adv.  pages  1396- 


1402.) 

Weston   Electrical   

erly  Park,  Newark.  N.  J. 
AMMETERS,  PORTABLE,  A-C.  AND 
D-C. — Self-contained  Instruments  usually 
counted  on  a  hardwood  base  or  In  a  carry- 
ig  case,  and  designed  to  be  used  for  gen- 
al  testing  on  either  a-c.  or  d-c.  circuits. 
-  for  miscellaneous  laboratory  work  where 
portable  Instrument  Is  desired.  While 
..ley  may  be  of  either  the  soft-Iron  mov- 
able vane,  electrodynamometer  or  hot-wire 
*ype».  the  electrodynamometer  Is  prcbahiy 
oore  generally  used  than  the  others.  Their 
ccuracy  on  a-c  and  d-c.  circuits  is  about 
he  same,  within  certain  limits  of  fre- 
mency.  and  Is  generally  higher  than  that 
if  either  the  soft-Iron  vane  type  or  induc- 
lon   type  of  Instrument.     When   calibrated 


.,  that 


instru 


t  ef- 


Manufacti 

Canadian  General  Electric  Co.,  212  King 
St.,  W..  Toronto.  Ont..  Can.  "C.  G.  E." 
Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
■•Westinghouse." 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Self-contained  Instruments  In 
capacities  from  2  to  200  amp.  Am- 
meters with  double  windings  arranged 
for  series  multiple  connections  can  be 
furnished  in  -capacities  up  to  and  In- 
cluding SO/60  amp.  These  Instruments 
may  be  .  used  on  circuits  Of  any  ordi- 
nary frequency,  wave  form  or  power- 
factor  without  appreciable  error.  (Bul- 
letin 48044.)  See  adv.  pages  1203-1223. 
—Adv. 
Hickok   Electrical   Instrument   Co.,    The, 

10514  Dupont  Ave.,  Cleveland,  Ohio. 
Jewell     Electrical     Instrument     Co.,     I860 

Walnut  St..  Chicago.  III.     "Jewell." 
Kermel  Apparatus  Co..  Cambridge,  Mass. 
Plgnolet.    Louis   M.,    78-80    Cortlandt   St.. 

New  York,  N.  Y. 
Queen-Gray  Co.,   84-70  Johnson   St..  Ger- 
man town.    Philadelphia.    Pa. 
RAWSON  ELECTRICAL  INSTRUMENT 

CO.,  1  Norfolk  Sit..  Cambridge,  Mass. 
Roller-Smith     Co.,     233     Broadway,     New 

York,  N.  Y. 
WELCH  MFG.  CO.,  W.  M.,  1516  Orleans 

St..  Chicago,  Hi. 
WESTINGHOUSE    ELECTRIC    A    MFQ. 
CO.,   East   Pittsburgh,   Pa.      "Westing- 
house."    (See  display  adv.  pages  1896- 
1402.) 
Weston   Electrical   Instrument  Co..  Wav- 

erly  park.  Newark.  N.  J. 
AMMETERS.  PORTABLE.  D-C— These 
are  almost  invariably  of  the  movable-coll 
permanent -magnet  (D'Arsonval)  type,  and 
are  standard  Instruments  for  all  d.-c 
measurements.  They  are  constructed  In 
such  a  way  that  the  effects  of  stray  mag- 
netic fields  are  reduced  to  a  minimum,  and 
they  are  sometimes  mounted  In  carrying 
cases  or  on  wooden  or  sheet  steel  bases. 
The  shunts  for  these  ammeters  are  usually 
mounted  within  the  case,  although  same 
of  the  larger  range  and  multlrange  In- 
struments are  supplied  with  external 
shunts.     The  accuracy  of  this  type  of  ln- 


._  usually  quite  high,  not  Infre- 
quently 0.25%  of  full  scale  value. 

Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago, 
111.     "Ambu." 

Canadian  General  Electric  Co.,  218  King 
St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts..  Hamilton,  Ont. 
Can.      "Westinghouse." 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,   Detroit,   Mich. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Designed  for  secondary  stand- 
ards and  general  testing  purposes.  Con- 
structed on  the  D"  Arson  val  principle,  in 
capacities  from  5  to  500  amp.,  self-con- 
tained up  to  30  amp.  To  eliminate  the 
undesirable  feature  of  heating  at  higher 
capacities,  a  mill  I  volt  meter  Is  furnished. 
provided  with  5-foot  leads,  all  adjusted 
to  have  the  same  resistance  in  order 
that  the  Instrument  as  well  as  the 
shunts  may  be  fully  Interchangeable. 
(Bulletin  46044.)  See  adv.  pages  1203- 
1223.— Adv. 

Jewell  Electrical  Instrument  Co.,  1660 
Walnut    St.,  Chicago,   IU.      "Jewell." 

Kermel  Apparatus  Co.,  Cambridge.  Mass. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn.   N.    Y. 

Plgnolet.  Louis  M.,  TS-80  Cortlandt  St., 
New   York,   N.   Y. 

Pyroelectrlc  Instrument  Co.,  636-640  E. 
State   St.,    Trenton,    N.   J. 

Queen-Gray  Co..   84-70  Johnson  St.,  Ger- 


,    Philadelphia,   Pa. 

Reliance  Instrument  Co.,  Inc..  1125  W. 
Van    Buren    St.,    Chicago,    111.      "Rell- 

Roller- Smith  Co.,  183  Broadway,  New 
York,    N.    Y. 

WELCH  MFO.  CO.,  W.  M„  1616  Orleans 
St.,  Chicago,  111. 

WEHTINGHOUSE  ELECTRIC  A  MIFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house."     (See  display  adv.  pages  1395- 

Weston  Electrical  Instrument  CO.,  Wav- 
erly   Park.    Newark.   N.   J. 

AMMETERS,  PRECISION.  CALIBRAT. 
ING  OR  LABORATORY  STANDARD.— 
Precision  ammeters  or  secondary  stand- 
ards, as  they  are  often  called,  are  used  In 
laboratories  for  calibrating  Instruments  or 
for  very  accurate  determinations  of  cur- 
rent values.  These  Instruments  represent 
the  masterpieces  of  the  instrument  mak- 
er's art  and  probably  operate  with  a  high- 
er degree  of  accuracy  that  any  other  direct 
Indicating  instruments  used  in  any  of  the 
Industries.  There  are  several  types  of 
standards.  For  direct  current,  the  D'Ar- 
sonval principle  is  applied  to  large  instru- 
ments and  very  good  results  are  obtained. 
Precision  Instruments  for  use  on  a.-c  cir- 
cuits are  usually  divided  Into  three  groups: 
the  first  are  suitable  for  ar-c  measure- 
ments only;  another,  called  comparators, 
are  used  to  compare  the  strength  of  two 
currents,  usually  a  direct  current  with  an 
alternating  current;  and  the  last,  which 
are  called  transfer  Instruments.  Among 
the  latter  class  are  the  Siemens  electro- 
dynamometer,  the  Kelvin  balance  and  the 
deflecting  or  indicating  electrodynamo- 
meter. Modifications  of  these  three  typea 
of  Instruments  are  generally  used  for  a.-c 
secondary  standards  and  these  Instruments 
are  commonly  of  a  semlportable  type.  By 
means  of  special  d.-c.  shunts  and  s_-c 
current  transformers  precision  ammeters 
are  given  a  wide  variety  or  ranges.  In 
all  these  Instruments  the  scale  Is  usually 
quite  long  so  as  to  be  read  with  great 
accuracy.  Special  precautions  are  taken 
to  eliminate  or  compensate  for  errors  due 
to  frequency,  wave  form  and  temperature. 
Where  this  compensation  la  not  complete 
correction  factors  are  furnished  by  the 
manufacturer  by  which  the  readings  can 
be  readily  corrected.  A  certificate  la 
usually  supplied  by  the  manufacturer  at- 
testing the  accuracy  of  0"w  ■--"*- "* 

Manufacturers: 


Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont,. 
Can.      "Westinghouse." 

Chicago  Apparatus  Co.,  701  W.  Washing- 
ton Blvd..  Chicago.  111.     "Milray." 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Ammeters  constructed  on  the 
D'Arsonval  principle,  very  accurate  and 
sensitive  and  designed  especially  for 
laboratory  standards.  Made  in  several 
typea  and  capacities.  (Bulletin  46043.) 
See   adv.    pages   1203-1323.— Adv. 
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Jewell  Electrical  Instrument  Co..  lflEO 
Walnut  St.,    Chicago,   HI.      "Jewell." 

Queen-Gray  Co.,  84-70  Johnson  St..  Qer- 
mantown.    Philadelphia,    Pa. 

Roller-  Smith  Co..  213  Broadway,  New 
York,   N.  Y. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  "Wefttlng- 
houae."      (See  display  adv.  pages   1386- 

noa.) 

Weaton  Electrical  Instrument  Co.,  Wav- 
erly  Park.  Newark.   N.   J. 

Will  lama,  Brown  ft  Earle.  Inc.,  SIS 
Chestnut  St..  Philadelphia,  Pa. 

AMMETERS,  RECORDING  OR  CURVE 
DRAWING,— Recording  ammeters  are  tn- 
atrumenta  which  record  graphically  upon 
time  charts,  the  values  of  the  current  they 
measure.  They  are  made  In  both  the 
switchboard  and  portable  types  and  for 
measuring  both  alternating  current  and 
direct  current.  The  d.-c  Instruments  are 
generally  of  the  permanent-magnet  mov- 
able coll  type  and  the  a.-c.  ammeters  ara 
made    In    several    types,    among    them    the 


type,  etc  A  pen  or  marking  device  la  at- 
tached to  the  pointer  and  recerda  the  In- 
stantaneous values  of  the  current  on  a, 
chart,  moved  at  a  uniform  speed  by  a 
clock  mechanism.  These  charts  are  made 
of  two  forms:  circular,  ruled  with  concen- 
tric circles  and  curved  radii;  long  strips, 
ruled  with  rectangular  co-ordinates,  al- 
though In  some  cases  the  current  ordl- 
nates  are  also  curved  as  the  pen  does  not 
have  a  straight-line  motion.  Graphic  met- 
ers are  always  provided  with  some  form 
of  damping  device  to  prevent  overshoot- 
ing. The  accuracy  of  these  lr~* — "~  — '' 
Is    not   as    high    as    that   of   ir 

forms   of   ammeters.     They   sM..   

ably,  however.  In  giving  a  practical  record 


Manufacturers: 

BRISTOL  CO..   THE,  Waterbury    Conn. 
Canadian  General   Electric  Co.,   212  King 
St,,  W.,  Toronto,  Ont.,  Can.  "C.  O.  E." 
Canadian   Westlnghouse    Co.,    Ltd.,    San- 
ford    ft     Myler    Sts..     Hamilton.     Ont.. 
Can.      "Westlnghouse." 
ESTERLINE  CO..  THE.,  Lemcke  Annex, 
Indianapolis,      Ind,        See     Instruments. 
electrical,   curve   drawing,   graphic   re- 
cording or  printing,  mlacel.— Adv. 
GENERAL,  ELECTRIC  CO..  Schenectady, 
N.  T.     Type  C,  made  In  eleven  sizes. 
ranging  from   G   to  200  amp.   capacity. 
Extremely  high  torque   la   obtained   by 
careful  and  correct  proportioning  of  the 
various    elements.      Other    features   of 
special    Import    described    In    Bulletin 
41047.      See  adv.   pages   1203-1*23.— Adv. 
Queen-Gray  Co.,   64-70  Johnson  St.,  Ger- 
man town.    Philadelphia,    Pa. 
WESTINGHOUSE    ELECTRIC    ft    MFO. 
CO..  East  Pittsburgh,   Pa,     "Westlng- 
house."    (See  display  adv.  pages  13BB- 
1402.) 
AMMETERS,    SPECIAL.,  AND    MISCEL- 
LANEOUS. —  Ammeters     are     sometimes 
made  in  special  forms  and  having  special 
ranges  for  such  purposes  as  the  measnire- 
ment  of  pulsating  currents  supplied  by  In- 
duction colls  or  X-ray  machines,  high-po- 
tential current  from   static  machines,   rec- 
tified telephone  currents,  the  plate  current 
In  electron   or   vacuum   tubes,    etc    Other 
instruments     Of    the     ordinary     types    are 
sometimes  made  to  have  special  and  very 
limited  ranges  giving  accurate  readings  on 
Just  that  portion  of  the  scale  most  used. 
Hot-wire  ammeters  are  also  used  for  the 
measurement   of   high -frequency    currents. 
Manufacturers: 

Coleman    Lamp   Co.,    120-224   St.    Francis 
Avo.,   Wichita,  Kans.     "Hell"   foot-am- 


Iredge  Electrlo  Hfg.  Co.,  S  Post  Office 
oq.,   Springfield,   Haas. 
GENERAL  ELECTRIC  CO.,  Schenectady. 
N.    Y.      (See   display    adv.    pages    1203- 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,    4  Norfolk   St.,   Cambridge,   Mass. 

WESTINGHOUSE  ELECTRIC  ft  MFQ. 
CO.,  East  Pittsburgh,  Pa.  "Westlng- 
house." (See  display  adv.  pages  1395- 
1*91) 

AMMETERS,  SWITCHBOARD  OR  PAN. 
EL,  A-C.  —  Ammeters  for  switchboard 
mounting,  to  measure  alternating  current. 
operate  on  several  principles,  but  the  elec- 
trody  osmometer.  Induction  and  soft -Iron 
movable-vans  types  are  most  generally 
used.  The  round  type  Instruments  ar- 
ranged for  rear  connection  are  largely  used 
as  they  present  a  neat  and   uniform   ap- 


pearance. Ammeters  are  sometimes  made 
to  measure  the  total  current  and  have 
large  ranges,  but  a  more  general  and  sat- 
isfactory method  Is  to  use  a  five-ampere 
Instrument  with  a  current  transformer. 
The  induction  type  ammeters  which  have 
-"   —.tremely  long  scale  are  probably  used 


i  than  any  o 


AJAX  ELECTRIC  CO..  Baldwin  Ave  ft 
Montgomery    St.,    Jersey    City,    N.    J. 

Canadian  General  Electric  Co.,  212  .King 
St.,  W.,  Toronto,   Ont..   Can. 

Canadian   Westlnghouse   Co.,   Ltd.,   San- 
ford    &    Myler     Sts.,     Hamilton.     Ont., 
Can.     "Westlnghouse." 
Eldredge  Electric  Mfg.  Co.,  J  Post  Offlee 
Sq.,  Springfield,  Mass.     "Widget." 

Ferranti  Meter  ft  Transformer  Mfg.  Co.. 
Ltd.,  26  Noble  St.,  Toronto,  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Thomson  horizontal,  edgewise 
instruments,  Type  H2.  have  for  years 
been  recognised  as  standard  for  a,a. 
service  and  are  undoubtedly   th 

accurate    and     attractive     lnstn 

used  for  switchboard  work.  While  pri- 
marily designed  for  a-c.  service,  the 
voltmeters,  ammeters  and  wattmeters 
can  be  used  with  good  results  on  di- 
rect current.  All  are  of  uniform  size, 
thus  presenting  a  pleasing  appearance. 
Also  Type  R  round  pattern  Instruments 
developed  to  meet  the  demand  for  com- 
pact, accurate  and  moderate -priced  In- 
struments for  use  on  alternating  cur- 
rent. They  will  also  operate  on  direct 
current.  For  use  up  to  100  amp.  Fur- 
nished '  with  current  transformers  for 
voltages  in  excess  of  2600  volts,  or 
current  greater  than  600  amp.  Type 
RF  ammeters  are  also  round  pat- 
tern Instruments  with  new  features 
consisting  of  flush  type  case,  an  all 
glass  front  and  air  damping,  which  la 
very  effective.  Capacities  up  to  200 
amp.  (Bulletin  46046.)  See  adv.  pages 
1203-1123,— Adv. 

General  Radio  Co.,  11  Windsor  St..  Cam- 
bridge,   Mass.     (Radio   frsqur ' 

Jewell    Electrical     Instrument 
Walnut   St..  Chicago, 

Kennel  Apparatua  Co., _...   .       . 

NORTON  ELECTRICAL  INSTRUMENT 
CO.,  THE,  Manchester.  Conn. 

Plgnolet.  Loula  M„  78-80  Cortlandt  8t„ 
New  York,  N.  Y. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown.    Philadelphia,   Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,   4   Norfolk  St.,   Cambridge.    Mass. 

Roller- Smith  Co.,  318  Broadway,  New 
York.  N.  Y. 

WELCH  MFG.  CO.,  W.  M.,  1618  Orleans 
St.,  Chicago,  111. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westlng- 
house." (See  display  adv.  pages  1386- 
1102.) 

Weston  Electrical  Instrument  Co.. 
Waverly  Park.  Newark,  N.  J. 

AMMETERS,  SWITCHBOARD  OR  PAN. 
EL,  D-C— D-c  ammeters  for  switchboard 
or  Isolated  panel  mounting  are  essentially 
the  same  In  principle  and  construction  as 
the  portable  Instruments,  operating  almost 

magnet  movable-coll  principle.  They  differ 
from  the  portable  Instruments  In  that  a 
full  scale  deflection  Is  generally  obtained 
with  a  60  to  75-mlllivolt  drop  across  the 
shunt,  while  the  high-grade  portable  In- 
struments have  from  100  to  200  millivolts. 
Both    round    type    and    fan- shaped    Instru- 


ct..    1660 
_..      'Jewell." 
Cambridge,  Mass. 


crowded    switchboards    the    edgewise 


:1s   of  the  moving   coll   Is   parallc 
the  board. 

Manufacturers; 

AJAX    ELECTRIC   CO., 'Baldwin    Ave    ft 

Montgomery    St,    Jersey    City,    N.    J. 
Canadian   General  Electric  Co..  213  King 

St.,   W„   Toronto,   Ont.,  Can. 
Canadian    Westlnghouse   Co.,    Ltd..    San- 
ford    and    Myler    Sts.,    Hamilton,    Ont., 

Can.     "Westlnghouse." 
Connecticut  Dynamo  ft  Motor  Co.,  The, 

Lyons    Ave.   and    Colt    SL,    Irvlngton. 

N.  J, 
Dongan  Electric  Mfg.  Co..   3087  Franklin 

St..  Detroit,  Mich. 
Eldredge  Electric  Mfg.  Co.,  S  Post  Office 

Sq.,    Springfield.    Mass.     "Midget." 
Ferranti  Meter  ft  Transformer  Mfg.  Co., 

Ltd.,  36  Noble  St.,  Toronto,   Ont.,  Can. 

J7 


Cleveland,  Ohio. 
GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  This  company  has  met  the  es- 
sential characteristics  of  Instruments 
for  d-c  switchboard  service  with  a  line 
of  high-grade  Thomson  astatic  am- 
meters and  voltmeters.  Made  In  Illu- 
minated dial  and  feeder-board  patterns. 
Type  D  round-pattern  Instruments  con- 
structed on  the  r/Arsonval  principle 
are  neat  In  appearance,  substantial,  and 
unsurpassed  In  accuracy.  They  give 
excellent  satisfaction  on  small  switch- 
boards for  use  In  Isolated  plants,  or,  for 
marine  work  where  a  substantially 
made,  high  grade  and  compact  d-c.  In- 
strument Is  required.  Type  DH1  hori- 
zontal, edgewise  ammeters  and  volt- 
meters for  d-c  service  employ  the 
same  element  In  construction  as  the 
Type  D.  Ammeters  built  up  to  60 
amp.  For  larger  measurements  fur- 
nished with  standard  shunts.  All  types 
described  In  Bulletin  46046.  See  adv. 
'  pages  1103-1223.— Adv. 
Hlckoh    Electrical    Instrument   Co.,    The. 

10514   Dupont  Ave.,   Cleveland.  Ohio. 
Jewell    Electrical    Instrument    Co.,    1660 

Walnut   St..   Chicago,    111.     "Jewell." 
Kermel      Apparatus      Co..      Cambridge. 

Mass. 
NORTON  ELECTRICAL  INSTRUMENT 
CO,,  THE,  Box  V,  Manchester,  Conn. 
Manufacturer  of  voltmeters  and  am- 
meters of  both  direct  and  alternating 
current  In  a  variety  of  stses  for 
switchoard  work.— Adv. 
Plgnolet,   Louis  M„   TB-80   Cortlandt   St., 

New  York,  N.  Y. 
Queen-Gray  Co.,   64-70  Johnson  St.,  Ger- 

mantown,   Philadelphia,   Pa.  

RAWSON  ELECTRICAL  INSTRUMENT 

CO.,  4  Norfolk  St.,  Cambridge,  Mass. 

Roller- Smith     Co.,     MS    Broadway,     New 

York,  N.  Y. 
Sh  older- Excell     Mfg.     Co.,      The,      Clyde, 

Ohio. 
Somervllle  Radio  Laboratory,  101  Heath 

St.,    Somervllle,   Mess. 
WELCH  MFO.  CO.,  W.  M.,  1616  Orleans 

St..  Chicago.  HI. 
WESTINGHOUSE    ELECTRIC    *    MFG. 
CO.,   East   Pittsburgh.   Pa.    "Westing- 
houae."      (See  display  adv.  pages  1106- 
1402.) 
Weston       Electrical      Instrument       Co.. 

Waverly  Park,  Newark,  N.  J. 
AMMONIA.— NIL,:    a    colorless    gas    with 
a  highly  pungent  odor;  liquifies  at  — 40*C. 
or  can  be  liquefied  at  ordinary  temperature 
by  pressure.    Its  chief  commercial  uses  are 
as  a  refrigerant  and   as  a  constituent  of 
-    |aB   ammonium   nitrate   or   sui- 
ts of  Interest  elect roch em  1  cully, 
hand,  as  a  product  of  the  treat- 
■i"i»  "t  ««ici.im  cyanamld,   an 

_ on  the  other 

hand,  as  the  raw  material  for  the  manu- 
facture of  nitric  add  by  an  electrothermal 
process.  It  may  also  be  produced  electro- 
thermally  by  the  Haber  process  (which 
see).  Also  see  Cyanamlde  and  Nitric  acid. 
AMMONIUM  CHLORIDE.  —  Ammonium 
chloride  is  used  as  an  electrolyte  in  wet 
primary  batteries  of  the  Leelanche  type 
and  In  the  common  form  of  dry  cells.  Its 
chemical  formula  Is  NIL  CI.  It  Is  commer- 
cially known  as  "salammonlac,"  which  la 
sold  as  a  salt  and  Is  dissolved  In  water 
when  ready  to  use.  In  the  dry  cells  the 
ammonium  chloride  takes  the  form  of  a 
paste  often  combined  with  sine  chloride 
and  Is  held  by  the  capillary  action  of  a 
porous  mixture  of  crushed  coke,  manganese 
dioxide  and  graphite. 
Manufacturers: 
Barrett    Co.,    The,    17    Battery    PL,    New 

York,  N.  Y. 
General  Chemical  Co.,  26  Broad  St.,  New 

York,  N.  Y. 
General  Platers'  Supply  Co.,  Inc.,  489-483 
Broome    St.,    New    York,     N.    Y.      "G. 
P.  8." 
Globe  Chemical  Co..  727  Rldgeway  Ave., 

Cincinnati,  Ohio. 
Harshaw,   Fuller  &  Goodwin  Co.,  Phila- 
delphia. Pa. 


.•ertlllse._ 
phate).    It 


i    Co.. 


i    F.. 


Malllnckrodt  Chemical  Works.  St.  Louis, 
Mo. 

Special  Chemicals  Co.,  Highland  Park, 
111.     "Speco." 

VULCAN  CHEMICAL  CO..  1940  W.  Tay- 
lor  St.,  Chicago.   111.     ■■Vulcan." 

WESTINGHOUSE  ELECTRIC  ft  MFQ. 
CO.,  East  Pittsburgh,  Pa.  "Westlng- 
house." (See  display  adv.  pages  1186- 
1401.) 
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AMUSEMENT 


1.  —  Abbreviation     for     ampere- 


AMMONIUM  NITRATE.— fin  Nitrates. 
Oils  and  grcaneH  manufactured  by  the 
American  Oil  Corp.,  171  S.  Water  St., 
Jackson,  Mich. 

AMOU.CO..  Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the 
American  Oil  Corp.,  172  S.  "Water  St..  Jack- 
eon,  Mich. 

AMORTISSEUR  WINDING.— This  con- 
sists of  grlila  of  copper  or  Other  conduct- 
ing material  placed  In  the  pole  faces  of 
synchronous  machines.  These  grid  a  are 
commonly  made  of  copper  bars  put  In 
■lots  parallel  to  the  shaft  and  short-cir- 
cuited at  the  end  by  other  bars  of  con- 
ducting material  which  may  extend  entire- 
ly around  the  field  structure,  thus  forming 
a  "squirrel  cage"  similar  to  that  of  an 
induction -motor  rotor. 

Amort  lea  eur  windings  are  used  to  reduce 
hunting  of  synchronous  motors  and  con- 
verters and  of  a-c.  generators  In  parallel. 
They  also  serve  to  give  a  starting  torque 
to  synchronous  motors  and  converters 
when  these  machines  are  started  as  poly- 
phase Induct  Ion  motors. 

AMP. — Abbreviation  for  ampere  or  am- 
peres  following   numerical   values   in   text 

AMP-H 

AMPERE.— When  a  current  of  electric- 
ity is  passed  through  an  electrolyte,  the 
quantity  of  the  electrolyte  decomposed  Is 
strictly  proportional  to  the  quantity  of 
electricity  that  has  passed.  This  is  known 
as  Faraday's  first  law  and  the  definition 
of  the  practical  unit  of  current,  the  am- 
pere. Is  based  on  this  experimental  fact. 
The  ampere  Is  the  unvarying  electric  cur- 
rent which,  when  passed  through  a  stand- 
ard solution  of  silver  nitrate  in  water,  de- 
posits silver  at  the  rate  of  O.OOlllSoo  gram 
per  second.  An  ampere  is  equal  to  one- 
tenth  of  the  absolute  electromagnetic 
unit  of  current. 

AMPERE,    ANDRE    MARIE.— A    French 

fhyslclst  and  mathematician  (born  at 
olemieux.  near  Lyons,  In  1775,  died  at 
Marseilles,  1838)  after  whom  the  unit  of 
electric  current  Is  named.  About  1798  Am- 
pere gave  private  lessons  at  Lyons  in 
mathematics,  chemistry  and  languages, 
and  in  1801  he  was  appointed  professor  of 
physics  in  the  Central  School  at  Bourg. 
In  1806  he  was  called  to  Paris,  where  he 
served,  aa  teacher  In  the  Polytechnic 
School,  and  In  180)  he  was  appointed  pro- 
fessor of  analysis.  In  1811  he  was  elected 
a  member  of  the  Academy  of  Sciences  and 
ten  years  later  appointed  professor  of 
experimental  physics  In  the  College  de 
France.  Science  is  largely  Indebted  to  him 
for  his  electrodynamic  theory  and  for  his 
original  views  of  the  identity  of  electricity 
and  magnetism.  He  was  the  Inventor  of 
the  astatic  needle,  which  made  possible  the 
astatic  galvanometer.  He  was  the  first  to 
show  that  two  parallel  conductors,  carrying 
Currents  traveling  in  the  same  direction, 
attract  each  other,  while  if  traveling  in 
opposite  directions  they  repel  each  other. 
He  formulated  the  theory  that  there  were 
currents  of  electricity  circulating  in  the 
earth  In  the  direction  of  its  diurnal  revo- 
lution which  attracted  the  magnetic  needle. 
AMPERE-HOUR.— The  ampere-hour  Is 
■the  common  unit  of  electrical  quantity 
used  in  storage- battery  work  and  in  elec- 
trolysis problems,  such  as  electroplating 
and  the  like.  The  ampere-hour  is  the 
quantity  of  electricity  conveyed  or  deliv- 
ered by  one  ampere  in  one  hour.  The  am- 
pere-hour equals  1100  coulomb*.  It  Is 
sometimes  abbreviated   smp-hr. 

AMPERE-HOUR  METERS.— These  are 
Integrating  meters  which  sum  up  the 
quantity  of  electricity  that  flows  through 
them  In  any  -Interval  of  time.  The  meter 
registers  In  ampere-hours.  One  type  of 
these  meters  Is  electrolytic;  it  Is  of  lim- 
ited   application.      The    operation    of    the 

ployed  is  in  every  essential  respect  the 
same  as  that  of  a  d-c.  or  electrodynamic 
watt-hour  meter.  In  one  of  the  most  used 
types  the  operating  current  flows  from  one 
terminal  through  mercury  to  a  pivoted 
copper  disk  which  floats  on  the  mercury. 
From  the  disk  It  flows  through  the  mer- 
cury to  a  diametrically  opposite  terminal. 
This  current  reacts  with  the  Held  of  a 
permanent  magnet,  hence  the  torque  and 
consequent  speed  is  proportional  to  the 
current  flowing.  The  counter  torque  Is  ob- 
tained by  rotating  an  aluminum  disk  be- 
tween poles  of  a  permanent  magnet. 

Ampere-hour  meters  And  extended  ap- 
plication   for    Integrating    the    charge    and 


discharge  of  storage  batteries,  and  In  con- 
nection with  electrolytic  processes.  In 
storage- battery  work  they  show  the  state 
of  charge  or  discharge  and  are  usually 
reversible  so  that  the  index  returns  to 
zero  after  the  battery  has  completed  a 
oycle  by  being  fully  recharged.  Since  more 
ampere-hours  must  be  returned  on  charge 
than  were  discharged,  the  charge  reading 
of  the  meter  la  usually  overcompensated 
(often  adjustably)  by  10  to  26%;  that  is, 
during  the  charge  the  meter  reads  slower 
So  that  the  index  does  not  return  to  zero 
until  the  proper  overcharge  has  been 
effected.  In  many  cases  a  contact  is  closed 
when  the  zero  point  Is  reached  and  the 
oharge  thus  terminated.  Ampere-hour  me- 
ters are  also  made  with  other  special  fea- 
tures, such  as  duplex  elements  for  subma- 
rine use,  with  recording  attachments  to 
give  a  graphic  record  of  the  ampere- 
Man  ufsctursrs: 
AUTOMATIC     ELECTRICAL.    DEVICES 

CO.,     120-121    W.     Srd    St.,    Cincinnati, 

Ohio.     "Chargo  meter." 
Automatic  Transportation  Co.,   2933  Main 

St.,  New  York,  N.  T. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford    &    Myler    Sts.,    Hamilton,    Ont, 

Can.     "Westlnghouse." 
Ferrantl  Meter  A  Transformer  Mfg.  Co., 

Ltd.,  28  Noble  St.,  Toronto,  Ont.,  Can. 
SANOAMO   ELECTRIC   CO.,    Springfield, 

III.     "Sangamo." 
AMPERE     METER.— An    old    name    tor 

AMPERE-TURN.  -The  practical  unit  Of 
magnetomotive  force  Is  the  ampere- turn. 
It  is  that  magnetomotive  force  produced 
by  one  ampere  in  a  coil  of  one  turn;  1  am- 
pere-turn —  0.4  w  gilberts  =  1.257  gilberts; 
1  gilbert  =  0.795  ampere-turns.  In  practi- 
cal units  the  ampere-turn  per  Inch  la  the 
unit  of   magnetising    force. 

AMPHOTERIC  ELECTROLYTE.  —  An 
electrolyte  containing  a  chemical  element 
which  may  on  occasion  act  either  as  a 
base  or  an  acid,  1.  a.,  either  go  to  the 
cathode  or  to  the  anode.  An  example  is 
lead  nitrate,  from  which  lead  may  be  de- 
posited on  the  cathode  or  lead  peroxide  on 
the  anode,  according  to  circumstances. 

AM  PIN  CO.— Trade  name  for  fixture  fit- 
tings and  parts  manufactured  by  the 
American  Pin  Co.,  Waterbury.  Conn. 

AMPLIFIER,  TELEPHONIC— This  type 
of  amplifier  Is  commonly  known  as  a  tele- 
phone repeater,  or  that  device  which  gen- 
erates a  new  electric  wave,  much  stronger 

AMPLIFIERS,  RADIO.— T  he  Small 
amount  of  energy  present  In  a  receiving 
antenna  mokes  necessary  some  sort  of 
amplifying  device  in  order  that  the  In- 
coming signals  may  be  of  sufficient  mag- 
nitude for  audibility.  The  three-element 
electron  tube  Is  most  extensively  used  for 
this  purpose.  In  an  audio -frequency  ampli- 
fier, the  radio  signals  after  detection  are 
applied  to  the  grid  of  an  electron  tube  and 
the  receiver  or  recorder  connected  to  the 
plate  circuit.  If  desired,  the  plate  circuit 
of  the  first  tube  may  be  connected  to  the 
grid  circuit  of  a  second  tube,  (hereby  In- 
troducing  two  or  more  stages  of  amplifl- 

Transfer  of  energy  from  the  plate  circuit 
of  one  tube  to  the  grid  circuit  of  the  next 
is  generally  accomplished  by  one  of  three 
ways.  The  two  circuits  may  be  coupled 
by  having  a  resistance  Is  common.  A  sec- 
ond method  Is  to  use  a  large  lnductanci 
in  place  of  the  resistance'  The  most  sat- 
isfactory method,  however,  is  by  the  use 
or  special  transformers  in  the  design  of 
which  account  has  been  taken  of  the  Im- 
pedance of  the  electron  tubes  to  be  used. 

Electron  tubes  may  also  be  used  for 
amplifying  the  radio  frequency  before  de- 
tection. Radio- frequency  amplifiers,  al- 
though more  difficult  to  design,  possess 
many  advantages,  one  Of  which  Is  to  les- 
sen the  effect  of  static.  The  same  meth- 
ods of  transfer  of  energy  may  be  used  as 
In  the  audio- frequency  amplifier,  although 
the  design  of  the  parts  is  necessarily  dif- 
ferent. 

Another  type  of  audio- frequency  ampli- 
fier makes  use  of  the  microphonic  action 
of  carbon.  In  this  Instrument  a  receiver 
diaphragm  is  connected  directly  to  a  car- 


used  to  actuate  another  receiver. 
Manufacturer*: 

Acme    Apparatus    Co.,    27    Windsor    St. 
Cambridge,   Mass.    "Acme." 


Adams  Morgan    Co..   Alvln  Place.    Upper 

Montclalr.    N.    J.     "Arnco." 
American    Radio    k   Research   Corp.,   21 

Park  Row.  New  York,  N.  Y. 
Chicago    Radio    Laboratory,    Ravens  wood 

&  Bchrelber  Aves.,  Chicago,  111.    "Am- 

pliflgon." 
Clapu-Kastham   Co.,    ISO  Main   St.,   Cam- 
bridge, Mass. 
Cramer     &     Swain.     2918     N.     16th     St., 

Omaha,  Nebr. 
OeForest.     Inc.,     Lee,     461    Srd    St..    San 

Francisco,  Cal. 
De  Forest  Radio  Telephone  Sc  Telegraph 

Co.,    1415    Sedgwick   Ave.,    New   York. 

N.  Y. 
Eastern   Precision   Electrical   Instrument 

Co.,  68-71  Observer  St,  Roukville  Cen- 
tre,  N.  Y. 
Electrical  Products  Mfg.  Co.,  69  Sprague 

St..    Providence,   R.   I. 
General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass. 
Gray  &  Danlelson  Mfg.  Co.,  $79  Howard 

St.,  San  Francisco,  Cal 
Great    Lakes   Radio    Supplies    Co.,    Inc., 

1st  National  Bank  Bldg.,  Elmhurst,  111. 

"RVA." 
GREBE  &  CO.,  INC.,  A.  H„  70  Van  WycV 

Blvd.,    Richmond    Hill,    N.    Y.      "Grebe 

Radio." 
International  Devices  Co.,  lis  Broadway, 

New  York,  N.   Y. 
K.  &  Q.  Wireless  Supply  Co.,  1S2  Cham- 
bers St.,  New  York,  N.  Y. 
Kennedy  Co.,  The  Colin  B.,    140  2nd  St., 

San    EYanelsco,    Cal. 
Kllbourne    &    Clark    Mfg.    Co.,    S4G1     E. 

Marginal     Way,     Seattle,     Wash.      "K. 

&  C." 
Klitzen  Radio  Mfg.  Co,  Inc.  Flett  Ave.. 

Kaolins  Wis. 
Saagnavux    Co.,     The.    2701-2765    E.    14th 

St.,       Oakland,       Cal.        "Tale  megaton  a 

Junior." 
Mercury  Radio  Appliance  Co.,  672  Broad- 

i-jiy,    Brooklyn,    N.   Y.     "Meraco." 
Mi.ilern     Radio     Equipment     Co.,     27     S. 

Uroafl   St.,  Elizabeth,   N.  J.    "Modern." 
Radio   Corp.    of   America,    233    Broadway, 

New  York,   N.  Y. 
Ridio    Electric    Co.,    The,    8807-Eth   Ave., 

Pittsburgh,  Pa. 
SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee,   Mich.      "Signal." 
Simon,  Emil  J.,  llf  Broadway,  New  York, 

N.  Y. 
Wilcox   Laboratories,    Inc.,    The,    131    S. 

Fain/lew  Ave.,  Lansing,  Mich. 
Wireless    Mfg.    Co.,    619    4th    St..    N.    W.. 

Canton,   Ohio.     "Wlmoo." 
Wireless  Specialty  Apparatus  Co.,   C.   & 

Fargo    Sts.,    Boston,    Mass. 
AM  PLIF1QON.— Trade     name     for     radio 
amplifier  and  detector  manufactured  by  the 
Chicago   Radio  Laboratory,    Ravenswood   & 
Schrelber  Aves.,  Chicago,  III. 

AMPLIFONE— Trade  name  for  radio  re- 
ceivers manufactured  by  the  F.  M.  Doollttle 
Co.,  S17  Chapel  St.,  New  Haven,  Conn. 

AM-PLU8  STORAGE  BATTERY  CO.- 
741  Van  Buren  St.,  Chicago,  111.  Manufac- 
turer of  automobile  lighting  and  starting 
storage  batteries.  Sales  manager,  A.  J. 
Baracree- 


AMRAD. — Trade   name  for   radio   equip. 
-      ifaotured  by  the  American  Radio 
i  Corp.,  21  Park  Row,  New  York, 


lufaotured  by  the  American  I 

&  Reae       -    -  ~   ~ 

N.  Y. 

AMREVO  ELECTRIC  CO.— 2309  Archer 
Ave..  Chicago,  111.  Manufacturer  of  fixture 
fittings  and  bell -ringing  transformers. 
Business  established  1919.  President,  Sey- 
mour Stedman:  vice-president,  Adolph  Hoi- 
man:  secretary,  treasurer  and  general  man- 
ager. Frederick  E.  Newman. 

AM  RON  LITE.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Paries 
Mfg.  Co.,  Decatur,  III. 


e  Co.,  Boston,  : 

AMSLER-MORTON  CO.,  THE.— Farmers 
Bank  Bldg.,  Pittsburgh,  Pa.  Manufacturer 
of  pulverized  coal  equipment.  Business  es- 
tablished 1903.    W.  O.  Amsler,  president 

AMUSEMENT  DEVICES,  ELECTRICAL 
OR  ELECTRICAL  EQUIPMENT  FOR.— 
Amusement  devices  In  summer  gardens  and 
the  like  very  often  Include  some  electrical 
features  or  are  driven  by  motors  and  util- 
ize other  electrical  equipment.  In  same 
side  shows  there  are  various  shocking  ma- 
chines and  other  electrical  effects  and 
motor- driven  vibrators,  blowers,  rocking 
floors,  turntables,  etc  "Merry -go -rounds," 
"figure  S's,"  "loop-the-loops,"  various  other 
rides  and  slides,  etc.,  are  often  arranged 
to  be  operated  by  electric  motors.  They 
are  also  electrically  lighted  and  sometimes 
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provided  with  electric  pianos,  organs  or 
other  musical  instruments.  Also  see  Hal- 
ing stunts,  electrical. 

Manufacturers: 

Parker,  C.  W..  Leavenworth,  Kans. 

Thompson    Scenic    Railway    Co.,    The    L. 


metals.  Business  established  (about)  18S0. 
President,  C.  F.  Kelley;  vice-president,  D. 
B.  Thayer;  secretary,  D.  B.  Hennessey; 
treasurer,  A.  H.  Melin;  general  manager, 
Fred  Lalst.  Works.  Anaconda  and  Great 
Falls,  Mont.;  Miami,  Ariz.;  Toole,  Utah; 
East  Chicago.  Ind.;  Perth  Amboy,  N.  J. 
General  sales  ofBoe,  United  Metals  Selling 
Co.,  43  Broadway.  New  York,  N.  Y.  Rolling 
Mills  Dept.  (H.  D.  Hawks,  sales  manager). 
Ill  W.  Washington  St.,  Chicago,  III. 
ANACONDA      ELECTRIC. 


ANCHOR.— Trade  name  for  belting  man- 
ufactured by  the  Page  Belting  Co.,  E. 
Penacook  St,  Concord,  N.  H. 

ANCHOR  BOLTS  OR  SCREWS— See 
Expansion  or  anchor  bolts,  screws,  shells, 
shields  end  sleeves. 

ANCHOR  ELECTRIC  CO.— 657  W.  Jack- 
son Blvd.,  Chicago,  111.  Manufacturer  of 
automobile  lamps,  incandescent  lamps. 
vacuum  electrodes,  etc.  Business  estab- 
lished 1916.  President,  treasurer  and  gen- 
eral manager,  F.  E.  Caralun;  vice-presi- 
dent, secretary  and  sales  manager,  A.  H, 
Colbert. 

ANCHOR  PACKING  CO.— Philadelphia. 
Pa.  Manufacturer  of  packings,  mechanical 
rubber  goods  and  asbestos  products.  Busi- 
ness established  1911,  President,  Edward 
F.  James;  vice-president.  W.  R.  Haggart; 
secretary  and  treasurer,  Samuel  Bennett; 
general  manager,  I..  E.  Adams.  Main  office, 
Lafayette  Bidg..  Philadelphia,  Fa.  Fac- 
tories, Philadelphia.  Pa.;  Elkhart,  Ind. 
Branch  offices,  111  Milk  St.,  Boston,  Mass.; 
190  N.  State  St.,  Chicago.  III.;  139  Congress 
St..  B..  Detroit.  Mich.;  72  Murray  St..  New 
York.  N.  Y.;  418  Common  St.,  New  Orleans, 
La.:  SBB  Howard  St.,  San  Francisco,  Cal.; 
Til  Chestnut  St..  St.  Louis,  Mo.;  IB  N.  Ttb 
St..  Philadelphia,  Pa.;  601  Manufacturers 
Bidg..  Pittsburgh,  Pa.;  419  St.  James  St., 
Montreal,  Que..  Can. 

ANCHOR  WEBBING  CO,— SOD  Brook  St. 
Pawtucket,  R.  I,  Manufacturer  of  elec- 
trical tapes  and  sleeving.  Business  estab- 
lished 1905.  President,  J.  Everett  Hall 
-    ',  H.  Hapgood;   treasurer  and  ger 


Cleveland.  Ohio;  George  J.  Lambrecht,  116 
Franklin  St.,  New  York,  N.  Y.;  George  W. 
Pie  keen.  Railway  Exchange  Bidg..  St. 
Louis,  Mo.;  Charles  Farnham,  I.  W.  Hel- 
man  Bidg.,  Los  Angeles.  Cal.;  Sperry  ft 
Bittner,  422  First  Ave.,  Pittsburgh,  Pa.-, 
Woonsocket.  R.  I.;  Pawtucket,  R.  I.;  Val- 
Jey  Falls,  R.  I.;  E.  P.  Bartlett  A  Co.,  15  N. 
Jefferson  St.,  Chicago,  III. 

ANCHORS,  GUY.— Where  guy  cables  can 
be  carried  down  to  the  ground  wlthqut  In- 
terfering with  traffic  an  anchor  Is  set  in  the 
earth  to  which  the  cable  Is  secured.  This 
consists  of  an  Iron  rod  with  an  enlarged 
anchor  piece  set  In  the  earth  about  6  or  6 
ft.  Such  anchors  are  of  many  types,  quite 
a  few  of  which  are  of  patented  design. 


Chance  Co..  The.  Centralla,   Mo.     "Never 

CROUSE-HINDS  CO.,  Syracuse,  N.  Y. 
"Harpoon"  guy  anchor  Is  scientifi- 
cally designed  and  thoroughly  tested. 
Made  of  the  beat  selected  materials 
that  withstand  the  action  of  the  ele- 
ments. They  hold  fast,  having  a  hold- 
ing power  of  over  four  tons,  and  an 
easily  installed;  It  takes  only  one  mar. 
and  a  sledge  to  do  the  Installing.  Copy 
of  catalog  sent  upon  request. — Adv. 

Kverstick  Anchor  Co.,  St.  Louis,  Mo. 
"Everatlck." 

Faultless  Anchor  ft  Mfg.  Co.,  The,  Cen 
terburg.  Ohio.    "Faultless." 

Fischer  &  Hayes  Rope  ft  Steel  Co..  741 
T4S  W.  Van  Buren   St.,   Chicago,  111. 


When  writing  to  manufacturers  please. 

mention  the 
E  H  F  ELECTRICAL  YEAR  BOOK 


GENERAL  ELECTRIC  CO.,  Schenectady, 

N.  Y.      (See  adv.  pages  1209-1229.) 
Gund  Mfg.   Co.,   LaCrosse,    Wis.     "Drive 

ft  Twist." 
HALLETT    IRON   WORKS,    Harvey,    ID. 
'■Hallett,"     "Hiawatha."       (See    display 
advertisement   on   page   1264.) 
HUBBARD  &  CO..  6S01  Butler  St.,  Pitts- 
burgh, Pa.    "Hubbard." 
IRON     PRODUCTS    CORP..    La    Crosse, 
Wis.,     makers     of    the 
A  "Red-Top"    anchors. 

^f.  Drop   forged   from    steel 

of  high  tensile  strength. 
Rods  are  6  ft,  long.  % 
in.   thick.      The  sharp 
point    makes   driving 
easy     and     penetrates 
any  obstacle  in  ground. 
One  man  can  complete- 
ly   Install    a    Red- Top 
anchor   In   one    minute. 
It    Is    driven    In   ground 
and    opened    by    lifting 
about  four  inches.    This 
Is    easily    accomplished 
as     It     takes     only     50 
pounds   of  pull   to  open 
bladeH.       Red-Top     an- 
chors can  be  used  any- 
where     In      any      kind 
of   soil.      Send    for   our 
Illustrated    Catalog   con- 
taining  complete   Infor- 
mation.— Adv. 
Joslyn  Mfg.  &  Supply  Co..  183  W.  Wash- 
ington St..  Chicago,  111. 
Lans  ft  Sons,  Mathew.  Pittsburgh.  Pa. 
LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.     (See  display  adv.  on  page  1378.) 
Matthews   ft   Brother,   Inc.,   W.   M„   2312 
Easton  Ave.,  St.  Louis,  Mo.    "Scrullx." 
Miller   Anchor   Co.,    20   Monroe    St.,    Nor- 

walk,  Ohio. 
Northern    Pole    ft    Lumber    Co.,    Palladio 

Bidg.,  Duluth,  Minn.     (Cedar.) 
St.  Louis  Malleable  Casting  Co.,  St.  Louis, 

Mo.     "O.  K." 
Specialty  Device  Co.,  The.  106  W.  Srd  St., 

Cincinnati.   Ohio.      "Bierce." 
Universal  _Cable    Grip    Co..    Skaneateles, 


I 


WKSTINGHOUSE    ELECTRIC    ft    MFC. 
CO.,   East  Pittsburgh.   Pa.     "Westing- 
house.    (See  display  adv.  on  pages  1355- 
1402.) 
ANDERSON.— Trade       name      for       time 
switches  manufactured  by  the  Albert  ft  J. 
M.  Anderson  Mfg.  Co.,  Boston.  Mass. 

ANDERSON.— Trade  name  for  electric 
railway  brake  adjusters  manufactured  by 
Holden  ft  White,  Inc.,  343  S.  Dearborn  St.. 
Chicago,  11!. 

seft-ad- 
.  ting  fixtures  manu- 
factured by  the  Localized  Lighting  Corp.. 
640  W.  68th  St..  New  York.  N.  Y. 

ANDERSON  CO.,  THE  V.   D.— Cleveland, 


Ohio.    Manufacturer  of  oil  ... 

*  "  filters.  Business 
it,  C.  O.  Ander- 
iles  manager,   F. 

....v.:":"  as 

96th    St..    Cleveland. 


established  1836.  I 
son;  vice-president  ana  saies 
B.  Anderson;  secretary,  treasu 
era!  manager,  A.  D.  Anderson. 
and    factory,    1935    "™     "■""-    '"" 


Ohio.  Branch  offices,  697  Race  St.,  Phila- 
delphia, Pa.;  100  Pearl  St..  Boston,  Mass.: 
Union  Trust  Bidg..  Baltimore,  Md.;  431  S. 
Dearborn  St..  Chicago,  III. 
-  ANDERSON  ELECTRIC  ft  EQUIPMENT 
CO.— 154-160  Whiting  St.,  Chicago,  HI. 
Manufacturer  of  automotive  and  surgical 
lighting  specialties.  President.  E.  G.  K. 
Anderson;  vice-president  and  general  man- 
ager, B.  C  Grlsby;  secretary,  O.  E.  Grigs  - 
by;  treasurer,  J.  A.  Johnson;  sales  man- 
ager. O.  Q.  Hinds. 

ANDERSON  FOUNDRY  ft  MACHINE 
CO. — Anderson,  Ind.  Manufacturer  of  oil 
engines.  Business  established  1372.  Pres- 
ident, W.  N.  Durbln:  sales  manaer.  R.  B. 
White.  Branch  offices  and  warehouses. 
Stuttgart,  Ark.;  Donaldsonvllle,  La. 

ANDERSON  MFG.  CO.,  ALBERT  ft  J. 
M. — Boston.  Mass.  Manufacturers  of  elec- 
tric railway,  light  and  power  specialties. 
President.  J.  M.  Anderson;  secretary,  An- 
dreas Anderson ;  treasurer  and  general 
manager.  Alf  E.  Anderson;  sales  manager, 
George  B.  Crane.  Main  office,  289-306  A 
St.,  Boston.  Mass.  Branch  offices.  135 
Broadway,  New  York.  N.  Y.:  429  Real 
Estate  Trust  Bidg.,  Philadelphia.  Pa.;  IDS 
S.  Dearborn  St.,  Chicago,  111. 

ANOIS,  O.  M.,  MFG.  CO.— 1024  12th  St., 
Racine.  Wis.  Manufacturer  of  electric  hair 
clippers  and  cutters.  Business  established 
1918.     President,  Matthew  Andls;  vioe-pree- 


for     electric 

'     "       r   Key 


ident.  Henry  Meltier;  secretary  and  treas- 

ANDRAE  ft  SONS  CO.,  JULIUS— Mil- 
waukee, Wis.  Manufacturer  of  farm  light- 
ing and  power  plants  and  mo  tor- generators. 
Business  established  I860.  President,  treas- 
urer and  general  manager,  Henry  P. 
Andrae;  vice-president  and  sales  manager, 
J.  C.  SchmJdtbauer;  secretary,  F.  T.  An- 
drae. Main  office,  Broadway  ft  Michigan 
Sts.,  Milwaukee,  Wis.  Branch  offices,  21  E. 
Michigan  St..  Duluth.  Minn.;  Ill  1st  St, 
S.  E.,  Mason  City,  Iowa. 

ANDRESSEN  CO.,  JACOB.— 259  3rd 
Ave.,  S„  Minneapolis,  Minn.  Manufacturer 
Of  lighting  fixtures  and  fixture  fittings  and 
parts.  Business  established  1502.  Presi- 
dent, Jacob  Andresen;  vice-president,  Hel- 
en Andresen;  secretary, 'Albert  Rubs;  treas- 
urer, F.  W.  Alban. 

ANDREW.— Trade     nan 

clocks   manufactured   by   I . 

Corp.,  210  Olive  St.,  St.  Louis,  Mo. 

ANDREWS  HEATING  CO.— 2529  Univer- 
sity Ave.,  S.  E.,  Minneapolis,  Minn.  Manu- 
facturer of  heat  regulators.  Business  es- 
tablished (about)  1900.  President.  George 
C.  Andrews;  vice -president.  .  secretary- 
treasurer  and  general  manager,  R.  W.  Otto; 
sales  manager,  M.  A.  Phillips. 

ANDREWS  STEEL  tO.,  THE.— Newport, 
Ky.    Manufacturer  of  alloy  steel. 

ANGELL  BELT  HOOK  CO Providence, 

R.  I.     Manufacturer  of  belt  fasteners. 

ANQLDILE  COMPUTING  SCALE  CO.— 
Elkhart,  Ind.  Manufacturer  of  electric 
coffee  grinder. 

ANGLE    ADAPTERS.— See  Adapters,   re- 

ANQLfc  OF  LEAD  ANDLAG.— If  there 
Is  a  phase  difference  between  a  sinusoidal 
alternating  current  and  its  e.  m.  f..  the 
angle  between  them  is  the  angle  of  lead 
with  respect  to  the  leading  quantity,  and 
the  angle  of  lag  with  respect  to  the  lagging 
quantity.  The  cosine  of  this  angle  Is  called 
the  power-factor.  Sec  Lead  and  lag,  also 
Phase  difference. 

ANGLES  AND  CHANNELS,  BRASS, 
BRONZE  AND  COPPER.— Brass,  bronie 
and  copper  are  sometimes  rolled,  drawn  or 
extruded  Into  angles,  channels  and  many 
other  special  and  Ornamental  shapes. 
These  are  sometimes  used  for  electrical 
purposes,  especially  the  angles  and  chan- 
nels which  are  used  for  busbars  that  ra- 


il   very    economical    way    of    making   ■ 

of  the  special  shaped  conducting  members. 

Manufacturers: 

AMERICAN    BRASS    CO.,    414    Meadow 
St.,   Waterbury,   Conn. 

ANGUERA  LUMBER  ft  TIE  CO.— Chi- 
cago, III.  Producer  of  Insulating  lumber 
and  railway  ties.  Business  established 
1905.  President  and  treasurer,  F.  de  An- 
guera;  vice-president,  M.  H.  Clifton;  sec- 
retary, A.  Cattell.  Main  office,  1101  Con- 
way Bidg.,  Chicago,  111.  Branch  offices. 
St.   Louis,   Ha;   Cincinnati,   Ohio. 

piled 

the  angular  velocity  of  the  rotating"  v  _  _ 
tor  that  may  be  used  to  represent  the  cur- 
rent. It  Is  the  product  of  2»  by  the  fre- 
quency In  cycles  per  second.  This  product 
Is  expressed  In  radians  per  second  and  la 
given  the  symbol  u. 


.  ..,.  184*  C.  It  Is  made  by  the 
electrolytic  reduction  of  nltrobeniene. 

ANIMATOGRAPH.— Trade  name  for  mo- 
tion picture  machines  manufactured  by  the 
Victor  Animatograph  Co.,  6*7  W.  4th  SL, 
Davenport.  Iowa. 

ANION. — That  part  of  an  electrolyte 
which  Is  liberated,  or  tends  to  be  liberated. 
by  the  action  of  an  electric  current  at  the 
anode.  Sometimes  erroneously  applied  to 
these  parts  of  compounds  before  electroly- 
sis Is  attempted,  but  the  term  has  no 
meaning  until  an  electrolysing  current  Is 
applied,  since  anions  are  brought  Into  ex- 
istence only  by  the  electrolytic  action  of 
the  current  at  the  anode. 

ANISOTROPIC  CONDUCTORS  OR  DI- 
ELECTRICS.—These  are  conductors  or  di- 
electrics which  exhibit  different  electrical 
qualities  when  measured  In  different  direc- 
tions. 1.  e..  different  conductance  and  re- 
sistance when  measured  with,  along  and 
across  the  grain  stratification,  plane  of 
crystallisation,  etc. 

ANNOUNCERS,  TELEPHONIC.  DEPOT, 
HOTEL,  ETC.— These  are  telephones 
which  are  designed  and  arranged  to  speak 


ANNUNCIATORS 
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loudly  enough -to  bo  heard  In  a  room  with- 
out putting  the  receiver  to  the  ear.  They 
are  wed  for  paging  people  in  a  hotel,  for 
calling  employees  in  a  factory  or  store, 
for  announcing  trains  In  a  railroad  station, 
for  advertising  goods  displayed  In  a  store 
window,  and  many  other  uses.  The  re- 
ceiver Is  usually  provided  with  a  horn.  By 
means  of  amplifiers  as  many  as  60  to  1G0 
reproducers  may  be  operated  by  one  trans- 
mitter, thus  one  person  can  make  Blmul- 
tai  eous  announcements  In  many  rooms  or 
parts   of  an   establishment. 

Manufacturer!: 

AUTOMATIC  ELECTRIC  CO.,  1001  W 
Van  Buren  St.,  Chicago,   III. 

Connecticut  Telephone  ft  Eleatrio  Co., 
Merlden.   Conn.     "Connecticut." 

KLAXON   CO..    Newark.   N.   J. 

Magnavo*  Co.,  The,  2701-27*5  H.  14th  St., 
Oakland,  Oal. 

Modern  Radio  Equipment  Co.,  17  a 
Broad  St..  Elizabeth,  N,  J.     "Modern." 

PARTRICK  ft  WELKINS  CO.,  51  N.  7th 
St.,    Philadelphia.    Pa. 


York,    N.   T.      "De  Veau. 
Winkle  r-Reichmajin    Co.,    48(11    S     Mor- 
gan   St.,    Chicago,    ED.      "Still    Small 
voice,"  "Electrla  Page  Boy." 
ANNUNCIATORS,       BURGLAR -ALARM. 
— These  annunciators  are  similar  to  those 
uaed  In  offices,  except  that  the  drops  indi- 
cate within  certain   limits  the  location  of 
the    attempted    entry.      This    type    is    era- 
ployed  In  connection  with  window  and  door 
1  their  alarm  circuits. 


Anaemia    Electrical    Co.,    The,    Ansonla, 

Conn.     "Ansonla." 
Auth    Electrical    Specialty    Co.,     411     E 

5!rd  St.,  New  York,  N.  Y. 
Bunnell    ft   Co.,    J.    H„    al   Park   Place 

New  York,  N.  Y.    "Bunnell." 
EDWARDS  A  CO.,  INC.,  140th  ft  Exter. 

lor  Sts..  New  York,  N.  Y.     "Dixie." 
HOLTZBR-CABOT        ELECTRIC        CO.. 

THE,  126  Amory  St.,  Boston,  Mass. 
Knickerbocker  Annunciator  Co.,  1M  West 

St,  New  York,  N.  Y. 
Manhattan    Electrical    Supply    Co       Inc 

17  Park  PI..   New  YorkT W.  Y. 

PsttTRS£,i&i,.wFJS_NS  co-  B1  N- 7th 

Stanley  • 

York, 

ANNUNCIATOR*,  CARRIAGE  CALL.— 
Carriage  call  annunciators  are  mounted  out- 
ffSi**  theaters  hotels,  etc.,  to  facilitate 
loading  and  avoid  congestion.  Each  driver 
i«  given  a  number  on  arrival  and  when 
hi*  passengers  are  ready  to  leave  his  num- 
ber is  displayed  on  the  annunciator  and 
he  brings  the  carriage  or  car  to  the  door 
°  clator  of  this  type   consists  of 

lamps  back  of  a  glass  bearing 
»-|.— .--  5".  P«flaIng  buttons,  the  cir- 
cuits to  certain  lamps  are  closed  and  the 
driver's    number    displayed.      Another   type 

has  two  or  th™«   pih^».  »«•%««.., j   *-Jll 

0  to  >,  which  _,„ 
sired  combination   _ 

turned  on  A  third  type  consists  of  u,™ 
composite  banks  of  lamps  so  arranged  that 
combinations  forming  any  number  may  be 
had.  This  type  Is  not  ordinarily  known 
as  an  annunciator;  for  this  type  see 
Calls,  carriage,  electric. 
Manufacturer*: 
Auth    Electrical    Specialty    Co.,    411    E 

68rd   St.,  New  YorkT  NY. 
Brumfleld    Electric   Sign   Co.,    IS   Tth  St., 

San   Francisco,    Cal. 
EDWARDS  A  CO.,  INC.,  I40th  ft  Exter- 
ior Sts.,  New  York,  N.  Y. 
HOLTZER  -CABOT        ELECTRIC        CO., 

THE,  125  Amory  St..  Boston,  Mass. 
PARTRICK  4  WILK1NS  CO..   51  N.  7th 

St..   Philadelphia,   Pa. 
Unlversal    Electric    Stage    Lighting    Co., 

140  W.  50th  St.,  NewYork,  N.  Y? 
ANNUNCIATORS,      ELECTRICAL      RE- 


s   ribbons  numbered  from 
"  ■ '   _    "      J  give  the    " 
*•-»  lights 


SET.— After  the  Indicator  of  ....  _. 

or  has  been  operated,  a  second  button  is 
pushed  which  sends  a  current  through 
reset  magnets,  the  armatures  of  which 
are  attracted  and  this  movement  resets 
the  indicators.  The  electrical  reset  is  of 
■pedal  advantage  where  the  annunciators 
are  so  located  that  mechanical  reset  would 
be  difficult. 

Manufacturers: 

Ansonla  Electrical  Co.,  The,  Ansonla, 
Conn.     "Ansonla." 

Auth  Electrical  Specialty  Co.,  411  E. 
E3rd  St..  New  York,   N.   Y. 

Connecticut  Telephone  ft  Electric  Co., 
Merlden,   Conn.     "Connecticut." 


H.,     Arlington     ft 
...,  _  _rf-"-  r- "•-'- 

EDWARDS  *  CO.,  INC..  140th  ft  Exter- 
ior Sta.,  New  York,  N.  Y.  "Semaphore," 
"Dixie,"    "Arrow." 

IIOLTZER-CABOT  ELECTRIC  CO., 
THE,  12E  Amory  St.,  Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  lit  West 
St.,   New  York,  N.  Y. 

Manhattan  Electrical  Supply  Co..  Inc., 
17  Park  PL.  New   York,   N.  Y. 

PARTRICK  ft  WILKINS  CO..  51  N.  Tth 
"■       Philadelphia,    Pa,.      ■■Competition", 


"Guarantee,"    "Presti 
Splelman    Electric    Co. 

New   York,    N.    Y. 
Stanley  A  Patterson,  14  Hubert  St,  New 


1SS1    Broadway, 


placed   In  the   car  of  an  elevatoi 

to  Indicate  to  the  operator  which  floor 
wants  service.  There  is  a  flexible 
which  drops  from  the  floor  of  the  car 
side  of  the  elevator  shaft  and  carri 
circuits  to  the  push  buttons  (one  or  I 
each  floor)  and  to  the  source  of  c 
(battery  or  central -station  current), 
annunciator  takes  several  forms,  m 
them  using  drops,  targets  or  lamps.  Often 
there  are  two  push  buttons  at  each  fli 
with  two  annunciator  drops  for  each  floor 
in  the  car.  One  Indicates  "up"  and  the 
other  "down."  When  there  are  severs" 
elevators  In  a  bank.  It  Is  customary  to  In- 
terlock the  push  buttons  t  ' 
so  that  the  first  car  to  come  down 
pick  up  the  passenger.    These 


are   three  or  more   elevators  In  a  bank  a 
lamp  signal  system  Is  usually  preferable. 

Manufacturer*: 

Ansonla    Electrical    Co.,    Tl 


■  upw 


Auth  Electrical  Specialty  Co 

St.,  New  York,  N.  Y. 
Connecticut    Telephone    A    '. 


Squat 


'"Connecticut." 
,     Inc..     S.     H..     Arlington 
n  Sts.,  Norfolk  Downs,  Quint 


Inc.,   17 
N.  7th 


EDWARDS   A   CO.,   INC., 

-'-  ■  Sts.,  New  York,  N. 

^igni "  _ 
York.  N.  Y. 

Elevator   Supplies    Co.,    Inc.,    1615   Willow 

Ave.,  Hoboken,  N.  J.     "Locdrop." 
HOl.TZKR-CAliOT    ELECTRIC    CO., 

THE.  125  Amory  St.,  Boston,   Mass. 
Knickerbocker  Annunciator  Co.,  116  West 

St..  New    ""   '      ■*    " 
Mannattai 

Park  PL.  New  York,  N.  _. 
PARTRICK  ft  WILKrNS  CO.,   51 

St.,    Philadelphia,   Pa. 
SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

"Ross,"   "Dandy." 
Splelman    Electric     Co.,     1931    Broadway. 

New  York.  N.  Y. 
Stanley  ft  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.  "DeVeau." 
ANNUNCIATORS,  FIRE-ALARM.— These 
nnunciators  are  usually  operated  In  con- 
nection with  a  sprinkler  system.  The  open- 
ing of  a  sprinkler  head  causes  the  water  to 
flow  in  a  riser,  the  valve  of  which  In  open- 
:uit  of  a  relay  In  the  an- 

ig  the  location  of  the  Ore. 

This  relay  In  turn  closes  the  circuit  of  a  set 
<f     batteries    directly     through     Are-alarm 
ells  In  the  building  and  may  also  send  the 
larm  to  the  city  system. 
Manufacturers: 
Auth  Electrical  Specialty  Co.,  421  E.  53rd 

St..  New  York,  N.  Y. 
AUTOMATIC    ELECTRIC   CO.,    1001    W. 

Van    Buren    St.,    Chicago,   III. 
EDWARDS  A  CO,    INC.,    140th   ft   inte- 
rior   Sts..     New    York,     N.     Y.       "18th 
Century." 
Electric   Materials  Co,    The,   North  East, 

Pa. 
HOLTZER-CABOT    ELECTRIC    CO.. 

THE.  126  Amory  St.,  Boston,  Mass. 
Knickerbocker  Annunciator  Co..  118  West 


.  Ne^ 


York.  N. 


PARTRICK  ft  WILKINS  CO..  Bl  N.  7th 
St.,    Philadelphia,    Pa. 

Splelman  Electric  Co.,  1531  Broadway. 
New  York,  N.  Y. 

Stanley  ft  Patterson,  14  Hubert  St..  New 
York,  N.  Y.     "DeVeau." 

ANNUNCIATORS,  HOSPITAL.— These 
are  designed  to  eliminate  the  noise  of  a 
bell  or  busier.  If  a  patient  pushes  a  button 
the  action  of  a  relay  closes  a  circuit  which 
lights  a  signal  lamp,  and  a  drop  giving  the 
number  of  the  ward  or  room  Is  also  dis- 
played on  the  annunciator.  The  lamp  re- 
mains lighted  until  an  attendant  resets  Che 
annunciator.    This  system  may  be  extended 


to   Include  a  lamp  over  the  door  of  each 
room   and    a    master    annunciator   In    the 
superintendent's  office  to  show  when  calls 
are  answered. 
Manufactured: 
Auth  Electrical  Specialty  Co.,  421  B.  Bird 

St,  New  York.  N.  Y. 
AUTOMATIC    ELECTRIC    CO.,    1001   W. 

Van   Buren  St.,  Chicago,  HI. 
Connecticut    Telephone    A    Electric    Co., 

Merlden,  Conn.    "Connecticut" 
HOJ.TZER-CABOT    ELECTRIC    CO., 

THE.  125  Amory  St.,  Boston,  Mass. 
Knickerbocker  Annunciator  Co.,  110  West 

St..  New  York.  N.  Y. 
PARTRICK  ft  WILKINS  CO..  51  N.  Tth 

St.   Philadelphia,   Pa. 
Splelman    Electric    Co.,     1831    Broadway. 

New  York,  N.  Y. 
Stanley  ft  Patterson.  34  Hubert  St..  New 

York.  N.  Y.  "DeVeau." 
ANNUNCIATORS,  HOTEL.— Annuncia- 
tors of  this  type  may  be  equipped  with  as 
many  as  120  indicators  per  panel  so  wired 
that  the  pressing  of  a  button  registers  at 
the  office  the  number  of  the  room  from 
which  the  call  Is  made  and  also  sends  a 
return  call  to  a  bell  or  buzzer  In  the  room 
calling.  These  annunciators  are  used  In 
hotels  that  have  no  private  telephone  sys- 
tem connected  to  each  room. 
Manufacturers: 

la    Electrical    Co.,    The, 


A    Electric    Co., 


Conn.     "Ansonl 


Connecticut    Telephon 

Merlden,  Conn.    "Co 

EDWARDS  ft  CO.,   INC.,   140th  and  Ex- 
terior Sts,  New  York,  N.  Y. 
Couch  Co.,  Inc,  S.  H.,  Arlington  &  Squan- 
tum  Sts..  Norfolk  Downs,  Qulncy.  Mass. 
HOLTZKR-CABOT    ELECTRIC    CO., 

THE,  125  Amory  St.,  Boston,  Mass. 
Knickerbocker  Annunciator  Co.,  118  West 

St.,  New  York,  N.  Y. 
PARTHICK  ft  WILKINS  CO.,   Bl  N.  7th 

St,  'Philadelphia,    Pa. 
SAMSON  ELECTRIC  CO.,  Canton,  Mass. 

"Dandy,"  "Ross." 
Stanley  &  Patterson.   34  Hubert  St.,  New 

York,  N.  Y.  "DeVeau." 
ANNUNCIATORS,  LAMP  TYPE.— An- 
nunciators of  this  type,  instead  of  having 
drops,  have  small  lamps  which  are  lighted 
to  give  the  signal.  In  one  type  each  lamp 
Is  mounted  In  a  shell  socket  with  an  enclos- 
ing glass  disk  set  flush  with  the  surface  of 
the  annunciator.  A  number  plate  below 
the  lamp  Indicates  the  origin  of  the  call. 
Other  types  have  numbers  on  a  darkened 
glass  shield  and  the  call  operates  a  lamp 
directly  behind  the  corresponding  number. 
In  nearly  all  cases  the  signal  sent  In  merely 
operates  a  relay  controlling  the  lamp  cir- 
cuit. Annunciators  of  this  type  may  have 
Individual  or  group  resets.  They  are  ap- 
plicable to  almost  any  annunciator  system, 
but  are  more  frequently  used  on  large  In- 
stallations where  there  are  many  call  sta- 
tions, as  in  hotels,  etc,  and  on  telephone 
switchboards. 
Manufacturers: 
Auth  Electrical  Specialty  Co.,  411  E.  Bird 

St.  New  York,  N.  Y. 
Brumfleld   Electric    Sign    Co.,    18   Tth   St. 

San  Francisco.  Cal. 
HOT.TZER-CABOT    ELECTRIC    CO., 

THE,  125  Amory  St.,  Boston,  Mass. 
Knickerbocker  Annunciator  Co.,  116  West 

St.,  New  York.  N.  Y. 
PARTRICK  &  WILKINS  CO.,   51  N.  7th 


1  Hubert  St,  New 


St..   Philadelphia,   Pa. 
Stanley  A  Patterson,  3'   " 

York,  N.  Y.     "DeVeau. 
WL'RDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM. 11  S.  11th  St.,  St.  Louis,  Mo. 
ANNUNCIATORS,   MARINE.— Annlracla- 
srs  for   marine  service  are   mads  in  sub- 
stantial   form    with    either   a   metallic    or 
wooden  case  and  consist  essentially  of  elec- 
tromagnet! cally   operated    shutters,   arrows, 
drops  or  lamps  and  a  bell  or  audible  sig- 
nal.   On  cargo  vessels  push-button  stations 
are  placed  in  the  officers'  quarters  and  the 
annunciator  Is   usually  located  in  the  gal- 
ley.    On   passenger   vessels   such  a  system 
requisite   to   permit   calls    from   passen- 
m  at  all  times  for  assistance,  and  push 
buttons  are  placed  in  each  stateroom,  often 
also  In  other  parts  of  the  ship.    These  are 
sometimes    provided    with    a    thermostatic 
attachment,   if    no   general    fire-alarm    sys- 
1  em   Is    Installed,    and    Indicate   on   the  an- 
unciator   the   presence   of   fire.     In   these 
ases  thermostatic   control   points  are  also 
icated    In    various    compartments   of   the 
er  not  accessible  to  the  observation 
:  office 


ANNUNCIATORS 
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the  drop  and  the  bell  continues  to  Hug 
until  this  la  done.  Annunciators  of  special 
form  are  also  provided  for  use  with  the 
general  fire  alarm  systems  and  are  placed 
where  an  attendant  or  watch  officer  Is 
constantly  on  duty. 

Auth  Electrical  Specialty  Co.,  422  E.  Bird 
St..  New  York,  N.  T. 

Cooley  Electric  Co.,  George  R.,  911  West- 
ern Ave.,  Seattle,  Wash. 

Cory  *  Son,  Inc.,  Charles,  181-187  Var 
ifck  St.,  New  York,  N.  T. 

EDWARDS  ft  CO.,  INC.,  HOth  ft  Ex- 
terior Sta.,  New  York,  N.  T. 

HOL.TZBR-CABOT  ELECTRIC  CO., 
THE,   lis  Amory  St.,   Boston,  Mass. 

Knickerbocker  Annunciator  Co.,  lis 
West  St..  New  York,  N.  T. 

Marine  Electric  Co.,  185  Fremont  St., 
San   Franclico,  Cat     "Msco." 

PARTRICK  ft  WIDKINS  CO.,   61  N.  7th 


Stanley  ft  Patterson,  84  Hubert  St,  New 
York,  N.  Y.    "DeVeau." 

ANNUNCIATORS.    MISCELLANEOUS 

Besides  serving  to  Indicate  an  ordinary 
call,  annunciators  for  hotels  are  sometimes 
wired  to  permit  the  sending  of  a  series  of 
calls  to  each  room  every  few  seconds  for 
several  minutes,  this  signal  serving  aa  a 
fire  alarm.  Such  annunciators  are  termed 
"return  call  and  Are  alarm."  Car  and 
steamer  annunciators  are  designed  with 
special  reference  to  withstanding  the 
shocks  and  Injury  liable  to  be  met  with 
on  steamships.  This  classification  also  In- 
cludes other  special  and  miscellaneous 
types  not  otherwise  listed. 
Manufacturers! 
An  son  fa    Electrical     Co.,     The,     Anson  la 

Conn.    •" Ansonla. " 
Auth  Electrical  Specialty  Co.,  422  E.  Bird 

St.,  New  York,  N.  Y. 
EDWARDS  ft  CO.,  INC..  New  York,  N. 
Y.  Annunciators  lor  residences,  ho- 
tels, offices,  industrial  plants,  etc.  A 
large  variety  of  types  and  styles  for 
surface  or  flush  mountings,  also  for 
desk  use.  The  San-For-Ann,  Illustrated 
is  attractive  and  dependable  and  In 
keeping  with  the  white  tUe  kitchens  In 


modem  homes.  It  has  a  steel  case 

Ished  In  white  enamel.  Annunciators 
with  wood  cases  are  supplied  to  match 
surroundings.  Various  types  are  mada 
for  hand  reset  or  electric  reset;  also 
special  designs  for  hotel  offices,  ele- 
vators, lire  alarm  systems,  etc, — Adv. 
HOL-TZKR-  CABOT       ELECTRIC        CO., 

THE,  126  Amory  St.,  Boston,  Maes. 
Knickerbocker      Annunciator      Co.,       US 

Wert  Bt,  New  York,  N.  Y. 
Ortrander  ft  Co.,  W.  R,,  871   Broadway, 

New  York,  N.  Y. 
PAftTRICK  ft  WIDXINS  CO.,   Gl  N.   7th 

St.,   Philadelphia,   Pa.  . 
Futon  ft  Vleiilntr  Iron  Works,  Omaha. 

Neb. 
Stanley  ft  Patterson,  11  Hubert  St.,  New 

York,  N.  Y.    "DeVeau." 
ANNUNCIPHONtw— Trade  name  for  tele- 
phones and  switchboards  manufactured  by 
the  Samson  Blectrlo  Co.,  Canton,  Mass. 

ANODE.-  Convent  1  Dually,  the  electrode 
by  which  current  enters  an  electrolyte.  The 
electrode  connected  outside  the  electrolytic 
cell  to  the  positive  (+)  pole  of  a  d-e. 
generator  or  discharging  storage  battery, 
or  to  the  carbon  pole  of  a  primary  battery, 
or  Its  equivalent 

ANODE  HAYS. — These  are  corn  in  only 
caned  canal  rays.  They  are-  found  In  the 
region    behind    a    perforated    anode    In 


vacuum  tube  through  which  there  Is  an 
electrical  discharge.  They  are  positively 
charged  particles  having  a  mass  prac- 
tically that  of  a  molecule  of  the  gas  In  the 
tube  and  moving  with  a  relatively  small 
velocity.  They  produce  fluorescence  which 
Is  gray  or  bluish  gray. 

ANODE  SLIMES.— The  residue,  usually 
spongy,  muddy  or  slimy,  remaining  at  the 
anode  when  the  latter  la  composed  of  Im- 
pure metal;  the  principal  metal  dlssolv- 
whlle  the  undissolved  constituents  of  the 
anode  form  the  anode  mud  or  slimes.  It 
sometimes  falls  away  continuously  from 
the  anode  and  settles  to  the  bottor-   -'  "- 


ell, 


-  adber 


i   the   i 


1    of 


the  anode  as  a  thick  mud  which   

scraped  off.  In  refining  Impure  copper,  tin 
or  lead  containing  the  precious  metals,  the 
slime  is  largely  composed  of  silver,  gold 
and  platinum,  and  is  carefully  collected 
and    treated    for    the    recovery    of    these 

ANODES,  ELECTROLYSIS  AND  ELEC- 
TROPLATING,    MISCELLANEOUS.  —  For 

electrolytic  processes  the  anodes  are 
ujually  required  to  be  quite  pure.  Graphite 
and  lead  are  both  used  for  this  purpose  in 
some  of  the  commercial  processes  as  they 
are  not  readily  attacked  by  the  electrolyte. 
Platinum  anodes  are  used  In  laboratory 
work.  For  electroplating  the  anode  must 
usually  be  of  the  same  metal  that  Is  to  be 
deposited.  It  Is  therefore  silver,  gold,  nickel. 
copper,  brass,  zinc,  tin  or  lead  In  some  of 
the  more  common  plating  processes. 
Manufacturers: 
Acheson     Graphite     Co..     Niagara     Falls, 

N.  Y. 
AMERICAN    BRASS     CO.,    414    Meadow 

St.,  Waterbury,  Conn. 
Bennett-O'Connell    Co.,    8B00    S.    Morgan 

St.,   Chicago,   III. 
Bishop  ft  Co.  Platinum  Works.  J.,  Mal- 
vern, Pa. 
Bridgeport  Brass  Co.,  Bridgeport,  Conn. 
Burns   Supply   Co.,   E.   Reed,   81-27  Jack- 
son St.,  Brooklyn,  N.  Y.    (Electroplat- 
ing.) 
Caldwell   ft  Co.,   Inc.,   Edward   F.,   11-40 

W.  16th  St.,   New  York,   N.  Y. 
Farles  Mfg.  Co.,  Decatur,  III. 
Fischer- Sweeny    Bronze     Co.,    Inc.,     1301 

Grand  St.,  Hoboken    N.  J. 
General  Platers'  Supply  Co.,  Inc.,  489-493 
Broome      St.,      New      York,      N.      Y. 
"G.    P.   S." 
Hagetoz'ft    Son,   T.   B-,    709   Sansom   St., 

Philadelphia,  Pa. 
Handy    &    Harman,    BB    Cedar    St.,    New 

York.  N.  Y.    (Silver.) 
Illinois   Smelting  ft  Refining  Co..    410   N. 

Peoria    St.,    Chicago,    111.     "XLNT." 
Manhattan    Brass    Co.,    131    E.    88th    St.. 

New  York,  N.  Y. 
Munnlng  ft  Co.,   A.   P.,   Church  St.,   Ma- 

tawan,  N.  J. 
New  Haven   Copper  Co.,  The.   Seymour, 

Conn.     (Copper.) 
Pacific  Metal  Works.  163-159  1st  St.,  San 

Francisco,  Cal. 
Randolph -Clowes  Co.,  The,  Box  1011,  Wa- 
terbury,  Conn.     (Brass  and  copper.) 
U.     S.     Electro    Galvanising     Co.,     12-34 

Stockton  St.,  Brooklyn,  N.  Y. 
Universal  Bearing  Bronze   Co.,   Wlnsted, 

ANODES,  INSOLUBLE.— Anodes  which 
are  not  attacked,  disintegrated,  decom- 
posed or  dissolved  when  the  electrolysing 
current  passes;  permanent  anodes.  Plati- 
num Is  used  as  such  fn  the  laboratory,  but 
only  rarely  In  commercial  practice  because 
of  Its  high  cost.  Plates  of  cast  magnetic 
Iron  oxide  are  used  in  sulphate  solutions, 
but  are  rather  brittle  and  easily  broken. 
Sheet  lead  Is  semipermanent,  i.  e..  Is  at- 
tacked only  slowly  In  sulphate  solutions. 
Graphite  can  be  thus  used  as  anode  In 
many  electrolytlo  processes,  particularly 
In  producing  chlorine   from  salt  solutions. 

ANODION  METAL  CO.,  THE.— 124 
South  St..  Baltimore,  Md.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1919.  Pres- 
ident, C.  W,  Harvey;  secretary  and  sales 
manager.  S.  S.  Murray;  treasurer,  J.  C. 
Taliaferro.  Sales  representatives,  C.  G. 
Schllchter,  1S2B  Walnut  St.,  Philadelphia. 
Pa.;  S.  S.  Patrick.  GOB  Lyrlo  Bldg..  Vine 
St.,   Cincinnati,  Ohio. 

ANOLYTE.— That  portion  of  the  elec- 
trolyte In  contact  with  the  anode  and 
which  Is  kept  from  mixing  freely  with  the 
catholyte  by  a  porous  partition  or  capil- 
lary tube  or  syphon.  The  anolyte  Is  sub- 
jected to  the  adducing  Influence  of  the 
anode,  but  not  to  the  reducing  Influence 
of  the  cathode. 


ANSON  I  A.— Trade  name  for  push  but- 
ons  and  annunciators  manufactured  by  the 
insonia  Electrical  Co.,  Ansonla,  Conn. 


belts,  buzzers,  push  buttons  and 
wire.  Business  established  189B.  President, 
Thomas  Wallace;  secretary  and  t 
L.  F.  Anschutz;  general  r 


Main  office  and  factory.  Ansonla,  Conn. 
Branch  office.  220  Broadway,  New  York, 
N.  Y.  Sales  representatives,  Monroe  Brass 
ft  Wire  Co..  801  Traction  Bldg.,  Cincin- 
nati, Ohio;  B.  K.  Sweeney,  13th  Ave.  ft 
Broadway,  Denver,  Colo.;  George  A.  Gray 
A  Co.,  S89  Mission  St..  San  Francisco.  Cal.; 
Electric  Equipment  Co..  9  S.  Clinton  St., 
Chicago,  HI. 

ANSON  I A  NOVELTY  CO.,  THE.— 28B 
Main  St.,  Ansonla,  Conn.  Manufacturer  of 
toy     motors,     oilers     and     screw     machine 

AN8TICE  ft  CO.,  INC.,  JOStAH.— Roch- 
ester, N.  Y.  Manufacturer  of  labor-saving 
devices  for  hotels,  restaurants,  etc.  Main 
office,  Rochester,  N.  Y.  Branch  offices,  81 
Walker  St.,  New  York,  N.  Y.;  66  E.  Ran- 
dolph St.,  Chicago,  111. 

ANTAKWA  CO.,  THE.— 118  N.  Jefferson 
St.,  Chicago,  111.  Manufacturer  of  Insulat- 
ing paints.  Business  establish  ed  1917. 
President,  R.  H.  Wagner;  secretary,  treas- 
urer.and  general  manager,  H.  J.  Wagner. 

ANTENNA,  RADIO.— That  portion  of  a 
radio  station  used  for  the  radiation  (trans- 
mission) or  absorption  (reception)  of  elec- 
tromagnetic waves  Is  called  the  antenna. 
In  general  the  same  antenna  can  be  used 
for  both  purposes.  The  most  common  type 
of  antenna  consists  of  a  system  of  elevated 
wires  which  may  take  one  of  several  forms- 
Three  common  forms  of  this  type  are  the 
T.   the   Inverted  L.   and   the  umbrella  an- 

The  loop  or  eoil  antenna  has  recently 
found  much  favor  for  receiving  due  to  its 
static-eliminating  and  directional  proper- 
ties. The  coll  antenna  receives  best  when 
placed  so  that  the  plane  of  the  coll  coincides 
—1th  the  direction  of  the  Incoming  signals. 


(See  Direction  finding,  radio.)     It  c 
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ing   a   diameter    of   from    t   to   100    ft., 

pending  upon  the  wave  length  desired.  The 
Intensity  of  the  signals  received  by  such  a 
receiving  antenna  Is  not  as  great  as  for  the 
elevated  type  but  the  ratio  of  signal  Inten- 
sity to  static  Intensity  Is  greater. 

Long  wires  burled  In  the  earth  or  sub- 
merged In  water  are  often  used  for  receiv- 
ing and  possess  certain  advantageous 
properties.  Combinations  of  the  above 
mentioned  antennas  are  sometimes  used  to 
obtain  certain  directive  effects  or  to  min- 
imise the  effect  of  static. 

ANTENNA  SUPPORTS,  STEEL  POLE. 
— Steel  poles  ore  sometimes  used  for  the 
support  of  an  antenna  where  the  height  Is 
not  great  as  In  amateur  stations.  The  pole 
Is  often  mounted  on  the  roof  of  a  house. 

Enrage  or  barn,  as  this  permits  a  relatively 
Igh  antenna  without  using  a  long  pole  or 
tower.  Steel  poles  are  usually  made  with  a 
varying  cross  section,  growing  smaller  In 
diameter  near  the  top.  Some  Improvised 
antenna  supports  for  amateur  stations  are 
merely  made  of  one  or  more  lengths  of  gas 
pipe  or  conduit  Joined  together.  All  anten- 
na supports  should  be  well  guyed. 
Manufacturers: 
Blaw-Knox    Co.,    Farmer's    Bank    Bldg., 

Pittsburgh,  Pa. 
Chicago  Radio  Laboratory,  RavensWOOd  ft 

Schreiber  Aves.,  Chicago,  HI. 
DeForest.    Lee.    Inc.,    4B1     3rd     St.,     San 

Francisco,  Cal. 
Great  lakes  Radio  Supplies  Co.,  Inc.,  1st 
National     Bank     Bldg.,     Elmhurst,     III. 
"RVA." 
Radio   Corp.    of   America,    233    Broadway, 

New   York,   N.  Y, 
ANTENNA   SUPPORTS,  TOWER   TYPE. 

ANTENNA     SUPPORTS,     WOOD     POLE 

OH  MAST.— Wooden  poles  are  often  used 
for  the  support  of  small  and  comparatively 
low  antennas.  They  ore  widely  used  by 
amateurs  for  mounting  on  top  of  a  house 
or  shed.  The  mast  type  supports  afford 
greater  height  as  they  consist  of  several 
poles  spliced  together  like  a  ship  mast. 
Supports  of  this  type  require  guying.  For 
use  with  portable  radio  sets  a  single  pole 
or  a  sectional  mast  may  be  used  and  by 
properly  guying  no  foundation  or  rigid  base 
is  required.  This  type  of  support  Is  used 
largely  In  the  United  States  Army.  A  sec- 
tional mast  which  Joins  together  like  a 
fish  pole,  composed  of  about  10  Sections.  Is 
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also  used  with  a  truck  as  a,  base  and  given 
a  height  of  about  70, ft.  Quy  wires  are  used 
and  the  antenna  is  of  the  umbrella  type 
which  serves  further  to  guy  the  top  of 
the  maat. 

Manufacturer! : 

Chicago    Radio    Laboratory.    Ravens  wood 

ft  Schrelber  Aves..  Chicago,  III. 
Deforest.  Inc.,  Lee,  451  3rd  St.,  San  Fran- 


National     Bank     Bldg.,     Blmhurat.     111. 
"RVA." 
K  J 1  bourne    A    Clark     Mfg.    Co.,     3461     E 
Marginal  Way,    Seattle,   Wash.     "K   A 


ca,    233    Broadway, 

New  York,  N.  Y. 
Wireless    Specialty   Apparatus   Co.,   C   A 

Fargo  Sts.,  Boston,  Maas. 
ANTENNA      WIRE      AND      CORD.— See 

ANTHONY     WAYNE.— Trade     name    for 

incandescent  lamps  manufactured  by  the 
Anthony  Wayne  Lamp  Co.,  1018  Sa  villa 
Ave.,   Ft.  Wayne,   lnd. 

ANTHONY  WAYNE  LAMP  CO.— 1010 
SbvIHh  Ave.,  Ft  Wayne,  lnd.  Manufac- 
turer of  electric  lamps.  Business  estab- 
lished 1911.  A.  C.  Mannweller,  sole  owner. 
ANTHONY'S  SURE.QRIP— Trade  name 
for  conduit  benders  manufactured  by  Paul 
W.  Herbst,  180  N.  Dearborn  St.,  Chicago, 
111. 

ANTHRACENE.— C„HJ0:  an  important 
organic  base  in  the  dye  Industry.  It  car 
be  oxidised  electrochemtcally  to  anthraqul- 
none,  C„H,Oi,  a  prominent  dye  Interme- 
diate. 

ANTI-BORAX      COMPOUND      CO.— Port 

Wayne,  lnd.  Manufacturer  of  welding 

pounds.     Henry   J.   Miller,   proprietor. 

ANTIHUMS— A  tightly  stretched  wire  In 
the  open  air  often  hums  more  or  less  loudly, 
especially  In  winter.  This  is  due  to 
mechanical  vibration.  A  telephone  drop  Ilr 
taken  from  such  a  lead  to  the  house  of  _ 
subscriber  will  carry  much  of  the  noise  to 
the  house,  where  ft  is  magnified  by  the 
wooden  walls.  It  Is  worse  If  the  drop  line 
Is  attached  first  to  the  center  of  a  aide  wall, 
which  then  acta  like  a  large  diaphragm. 
An  antlhum  Is  a  device  cut  into  the  drop 
line  to  stop  the  noiae.  It  provides  some 
soft  material  (like  rubber)  *-  "—  "•-  '-" 
eion  of  the  line,     -   -         - 


vibration.     The'  electric  current  Is  carried 
around  the  device  by  a  Jumper. 
Manufacturers: 
Bunnell    A    Co..    J.    H..     32    Park    Place, 

New  York.   N.  T.      "Bunnell." 
Harvard  Electric  Co.,  626  W.  Van  Buren 

St.,   Chicago,   III. 
Manhattan  Electrical  SuppVy  Co.,   Inc.,  17 

Park  Pi.,  New  York.  N.  Y. 
ANTI-INDUCTIVE.— A  term  applied  .. 
an  electrical  circuit  or  load  (con  den  si  ve 
load),  in  which  the  current  leads  the  volt- 
age across  the  load.  The  name  comes  fron 
the  fact  that  a  condensive  reactance  tend! 


120.2;    sp.fr; 


6.7; 
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leWC.  The  principal  ore  la  atlbnlte,  Sb^„ 
from  which  it  is  obtained  by  smelting  and 
refining  In  reverberatory  furnaces,  or  some- 
tlmea  by  other  methods.  The  principal  pro 
duclng  country  Is  China,  though  man; 
other  countries  yield  smaller  amounts.  Thi 
United  Stales'  production  Is  very  small 
The  world's  production  before  the  war  wai 
about  26,000  tons  annually:  in  1917  it  wai 
about  66,000  tons.  Its  principal  use  is  as  L 
component  of  various  alloys,  especially  hard 
lead  (In  which  form  It  Is  produced  directly 
by  blast-furnace  smelting  of  lead  ores  con- 
taining antimony),  type  metal,  BrltannlE 
metal,  and  bearing  metals. 

Small  amounts  of  antimony  have  bee: 
produced  electrolytlcally.  The  method  o: 
De mores I  Is  based  on  leaching  atlbnlte  with 
an  8%  solution  of  caustic  soda.  Or  a  solu 
tlon  of  sodium  sulphide,  and  electrolyzlni 
the  solution  using  a  current  density  of  '. 
amp.  per  so.  ft.  at  2.7  volts,  thus  yielding 
a  pure  coherent  deposit.  The  solution, 
however,  must  be  purified  after  producing 
1  lb.  of  antimony  per  lb.  of  caustic  sotT- 
used,  due  to  building  up  of  sodium  thli 
sulphate  In  the  solution. 

ANTI-NOISE.— Trade  name  for  con 
merclal,  marine  and  aircraft  telephoni 
manufactured  by  the  Magnavox  Co.,  272B 
E.    14th  St.,    Oakland,  Cal. 

ANT  I -SPARK— Trade     name    for     __.. 
mutator    lubricating    compound    manufac- 


tured by  the  John  F.  Walsh  Co..  170  North 
""..,  Flttsfleld,  Maas. 

ANTt -SPLASH. —Trade  name  for  electric 
sewage  pumps  manufactured  by  the  Barnes 
Mfg.  Co.,  N.  Main  St.,  Manafleld,  Ohio. 

ANYANGL._TTa.de  name  for  adjustable 
lighting  fixtures  manufactured  by  the  Mil- 
ler Saw-Trimmer  Co.,  Penn  &  Water  Sts., 
-Ittsburgh.  Pa. 

ANYLITE— Trade  name  for  lamp  socket 

mmere  and  dimming  sockets  made  by  the 
Anyllte  Electric  Co.,  Wall  St.,  Fort  Wayne, 
lad. 

ANYLITE  ELECTRIC  CO— Fort  Wayne, 
lnd.  Manufacturer  of  lamp  socket  dimmers 
and  dimming  sockets.  Business  established 
1918.  President,  Q.  A.  Jacobs;  vice-president, 
Leonard  Sykee.  Main  office,  Wall  St.,  Fort 
Wayne,  lnd.  Branch  office,  19  S.  Wells  St., 
Chicago,  nl.  Sales  representatives,  A.  Hall 
Berry,  73  Murray  St.,  New  York,  N.  Y.; 
Walter  Wilson,  710  Polk  St.,  San  Francisco, 
Cal.;  Dominion  Battery  Co..  Ltd.,  736  Dundes 
St.,  Toronto,  Ont.,  Can.;  B.  F.  Clark  Co., 
718  Cherry  St.,  Philadelphia,  Pa.;  S.  E. 
Wiedemer.  B822  Central  St.,  Kansas  City, 
Mo.;   John   Winkler,    141   E.   4th   St.,   Cln- 

ANYLITE   TWIN.— Trade  name  for  dm 

8 lei   sockets   manufactured  by  the  Anyllte 
ilectrlo   Co.,   Ft.   Wayne,    lnd. 
ANYWH  EAR  E— Trade  name  for  adjust- 
able  111""         "  '   '       " 
Wet— u 

AO&CO— Trade  name  for  mica  insulating 

materials     manufactured     hy     the     A.      O. 

Schoonmaker  Co.,   88   Park  PL,    New  York, 

N.  Y. 

APEX.— Trade  name  for  electric  vacuum 

inufactured  by  the   Apt 


Electrical    Distributing    Co.,    1089 
St..   Cleveland.   Ohio. 

APEX,— Trade  name  for  friction  tape 
manufactured  by  Elkhart  Rubber  Works. 
Elkhart,  lnd. 

APEX.— Trade  name  for. rail  Joints  manu- 
factured by  the  Indianapolis  Switch  A  Frog 
Co.,  Springfield,        ' 

APEX— Trade    . ..     _. 

mission  belting  manufactured  by  N.  Palmer 
&  Co.,  Bridgeport,   ~ 

APEX  APPLIANCE  CO.— 2222  W.  SOth 
St..  Chicago,  111.  Manufacturer'  of  electric 
labor-saving  devices.  President,  C.  W. 
Swanson;  vlce-prealdent.  Edwin  C.  Gold- 
beck;  secretary,  O.  H.  Erhardt;  treasurer. 
A.   F.   Anderson. 

APEX  ELECTRICAL  MFG.  CO..  THE. 
—Cleveland.  Ohio.  Manufacturer  of  elec- 
tric vacuum  cleaners  and  washing  ma- 
chines. Business  established  1913.  Presi- 
dent. C.  A.  Kolp:  vice-president,  W.  A. 
Frants;  treasurer  And  general  manager.  C. 
G.  Frantz;  sales  manager,  R.  J.  Strltt- 
mattcr.  Main  office  and  factory,  10(7  E. 
162nd  St..  Cleveland.  Ohio.  Branch  offlcea, 
Kansas  City.  Mo.;  St.  Louis,  Mo.;  Minne- 
apolis, Minn.  Exclusive  distributor,  Apex 
Kk-ctrlcal  Distributing  Co.,  1089  E.  152nd 
St.,  Cleveland,  Ohio. 

APEX  ELECTRICAL  MFG.  CO.,  LTD. 
—102-104  Atlantic  Ave.,  Toronto,  Ont-.  Can. 
Manufacturer  of  electric  vacuum  cleaners 
and   washing  machines. 

APEX  ELECTRICAL  SPECIALTY  CO. 
— 79  Orange  St.,  Newark.  N.  J.  Manufac- 
turer  of  Incandescent   lamps. 

APFEL'S — Trade  name  for  electric  heat- 
ing and  cooking  devices  manufactured  by 
the  Electric  Heating  &  Mfg.  Co.,  Weatlake 
ft  Republican  Sts.,  Seattle,  Waah. 

APOLLO.— Trade  name  for  lighting  uni 
manufactured  by  the  Holophane  Class  Co. 
Inc.,  340  Madison  Ave.,  New  York,  N.   Y. 

APOLLO.— Trade  name  for  grease  cupa 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,    Ohio. 

APOLLO.— Trade  name  for  elect  roth  era- 
peutic  apparatus  manufactured  by  the  Man- 
hattan Electrical  Supply  Co..  Inc.,  17  Park 
PI.,  New  York.  N.  Y. 

APOLLO  MAGNETO  CORP.— Kingaton, 
N.  Y.  Manufacturer  of  magneto  ignition 
equipment.  President  and  general  manager, 
J.  K.  Leucke:  vice-president,  Richard  M. 
Atwater,  Jr.;  secretary.  Jesse  Myers:  treas- 
urer, Paul  Stamm.  Main  office,  86  Grand 
St.,  Kingston,  N.  Y.  Factories.  Kingston. 
N.  Y.;  Brooklyn,  N.  Y.  Branch  office  and 
warehouse.  Magneto  Winding  Co.,  1723 
8th  Ave.,  Brooklyn,  N.  Y. 


APOLLO-NICKELZINC— Trade  name  for 
zinc  manufactured  by  the  Apollo  Metal 
Works,  La  Sal]  a,  1)1. 

APOLLO  SPECIAL.— Trade  name  for 
sheet  steel  for  electrical  purposes  manufac- 
tured by  the  American  Sheet  A  Tin  Plate 
Co.,  Frlck  Bldg.,  Pittsburgh.  Pa. 

APPARENT  POWER.— The  product  bf 
the  r.m.e.  or  effective  values  of  the  current 
and  voltage  of  a  circuit;  apparent  power 
is  expressed  in  volt-amperes  or  kv-a.    Alan 

A  PPL  ETON      ELECTRIC      CO.— Chicago, 

III.  Manufacturer  of  conduit  fittings. 
Business  established  1900.  President,  treas- 
urer and  general  manager.  A.  I.  Appleton; 
vlce-prealdent.  F.  H.  Merrill;  secretary,  J. 
V.  Painter;  salts  manager,  R.  P.  Tlllotaon. 
Main  office  and  factory,  1703  Wellington 
Ave.,  Chicago,  111.  Branch  office  and 
warehouse.  66  Barclay  St..  New  York,  N. 
Y.  District  office.  917  Pine  St..  St.  Louis, 
Mo.  Sales  representative,  Kecler,  White 
Co.,  60S  Mission  St..  San  Francisco,  Cal. 

APRONS.  ACIDPROOF.  —  Acidproof 
aprons  are  generally  made  of  heavy  rubber 
of  rubber-coated  cloth,  and  are  worn  by 
storage- battery  attendants,  electroplaters. 
chemists,  etc.,  to  protect  the  clothing  from 
damage  by  aulphuric,  hydroclibrlc  or  other 
destructive  acids.  They  are  generally  made 
with  .a  bib  and  are  from  48  to  48  ins.  long. 

Ma  nuf aoturert : 

Battery  Equipment  A  Supply  Co.,  1404 
S.   Michigan  Ave.,  Chicago,   III.     "Bes- 
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BATTERY   TOOLS  CO. 
St.,  Montclair.   N.   J. 

Boston   Woven  Hose  A  Rubber  Co.,   Box 
6077,    Boston,    Mass. 

Canadian    Hanson    A    Winkle    Co.,    Ltd., 
The,  Toronto.  Ont.,  Can. 

Defiance    Welding    Co.,    The.    700    Phelps 
Ave.,  Defiance.  Ohio.     "Invincible." 

Guaranteed    Battery    Co.,    2017-26    Lucas 
Ave.,  St.  LouiH.  Mo.     "Lion." 

Hanson  A  Van  Winkle,  Newark,  N.  J. 

AQUA — Trade    name    for   electric   water 
heaters  manufactured  hy  t!       " 
Heater   Co.,   260   W.    6-iIh 
N.    Y. 

AQUA  ELECTRIC  HEATER  CO.— 250 
W.  64th  St..  New  York.  N.  Y.  Manufac- 
turer of  electric  water  heaters.  Business 
established  1920.  President  and  general 
manager.  H.  Bobker;  vice-president  and 
sales  manager,  H.  Barron;  secretary  and 
treasurer.  H.  Dineson.  Factory,  Bridge- 
port, Conn. 

ARALCO — Trade  name  for  showcase  and 
show  window  lighting  reflectors  manufac- 
tured by  the  American  Reflector  &  Light- 
ing  Co.,   104-104   S.    Jefferson    St.,   Chicago, 

ARBORLUX— Trade  name  for  Christmas 
tree  lighting  outfits  manufactured  by  the 
General  Electric  Co.,   Schenectady,  N.  Y. 

ARC,  ELECTRIC. — When  an  electric 
current  Jumps  across  an  opening  or  break 
in  a  circuit  a  stream  of  vapor,  producing 
Intense  heat  and  light,  la  formed  by  the 
evaporation  of  the  terminal  conductors,  or 
electrodes,  and  the  vapor  continues  to  car- 
ry the  current  across  the  gap.  The  vapor 
stream  will  not  ordinarily  pass  In  a  stralgnt 
line  but  follows  a  curved  path  or  are 
from  which  it  takes  Its  name.  The  arc 
was  first  produced  on  a  large  scale  In  180* 
by  Sir  Humphrey  Davy,  who  by  using  a 
battery  of  2.000  voltaic  cells  and  charcoal 
pencils  produced  an  arc  4  Ins.  long. 

The  term  electric  arc  Is  ordinarily  re- 
stricted to  such  arcs  as  are  Intentionally 
maintained  to  secure  very  high  heat  or 
light,  and  to  arcs  incidentally  formed  when 
circuits  of  high  current  or  voltage  are 
broken  or  closed  but  which  are  not  Inten- 
tionally maintained.  The  former  are  high- 
ly useful;  the  latter  are  usually  an  unavoid- 
able nuisance  the  destructive  effects  of 
which  muat  be  carefully  guarded  against. 
Arcs  formed  when  the  latter  type  of  cir- 
cuit la  intentionally  opened  or  closed 
(usually  periodically)  and  usefully  em- 
ployed are  more  commonly  referred  t#  as 
"sparks."  such  as  In  the  case  of  spark 
plugs  and  spark  gaps. 

To  sustain  an  arc  the  current  It  carries 
must  be  sufficient  to  produce  continuous 
evaporation  of  the  electrodes.  These  elec- 
trodes may  be  of  carbon  or  metal,  or  com- 
posite, containing  both.  If  the  arc  la  sup- 
plied from  a  constant- voltage  circuit.  Its 
length  gradually  increases  with  evapora- 
tion of  the  electrode*  and  the  voltage 
across  the  arc  Increases  while  its  current 
decreases:  to  maintain  the  arc  constant 
the  electrodes  must  be  fed  together,  this 
being  done  by  hand  or  automatically  by 
electrically  controlled  mechanism. 

Highly    Inductive   circuits    produce   long; 
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area  when  broken.  Such  area  are  usefully 
employed  In  such  equipment  aa  spark 
plugs  and  nark  colls.  In  Urge-capacity 
or  high- tension  switches,  circuit  breaker!, 
contactors,  controllers,  etc.,  this  arcing  la 
objectionable  and  causes  serious  burning 
of.  the  contacts  unless  overcome.  To  de 
•troy  such  area  use  la  made  of  a  magnetic 
blowout  coll.  a.  horn  gap  or  an  air  blaat 
to  lengthen  the  are  ao  that  It  breaks,  be- 
cause aa  it  lengthens  Iti  resistance  in- 
creaana  and  its  current  decrease*  ultimate- 
ly to  the  point  that  it  tan  no  longer  va- 
porise the  electrode  material.  A  magnetic 
field  deflects  and  lengthen*  an  are;  In 
the  magnetic  blowout  an  electromagnet 
coll  Is  uaed  to  lengthen  the  arc  to  the 
breaking  point.  Id  a  horn  gap  the  heated 
vapor  rises  between  the  diverging  arms, 
lengthening  and  Anally  breaking.  An  air 
blast  both  cools  the  vapor  stream  and  dis- 
places It  by  relatively  nonconducting  air 
thug  also  lengthening  It,  both  actions 
helping  to  break  the  arc. 

Arcs  may  be  maintained  by  either  direct 
or  alternating  current.  In  the  d-c.  arc 
between  carbon  electrodes  the  positive 
electrode  forms  Into  a  hollow  or  crater  In 
which  the  carbon  aesma  to  boil.  This 
crater  gives  the  highest  temperature  at- 
tainable by  any  known  means,  this  tem- 
perature being  estimated  at  about  4.000* 
"     (T.MD'F.).      Applications   of   the   heat 


An  arc  is  always  accompanied  by  consid- 
erable light,  the  luminosity  and  color  of 
which  depends  on  the  electrode  materials 
and  the  current  used.  Commercial  appli- 
cations of  the  arc  for  lighting  are  made  in 
arc  lamps  and  searchlights.  See  Lamps, 
arcs,  Searchlights;    Spotlights,   stage. 

ARC  FURNACE.— An  electric  furnace  in 
which  the  principal  source  of  heat  Is  a  gap 
across  which  the  current  Jumps  "■  ■ma- 
passing  through  the  —     _  — 


. „   __  „je  gas  or  vapor  between 

the  terminals.     See  Furnaces,  electric. 

ARC   LAMPS, — See  Lamps,   arc. 

ARC  PROCESSES — Those  processes  In 
which  a  high-tension  arc  discharge  Is 
u  til  I  ied  In  the  fixation  of  atmospheric 
nltrogtn.      (See  Nitric  acid). 

A  RCA.— Trade  name  for  regulators  man- 
ufactured by  tbe  American  Oaloo.  Inc. 
Grand   Central   Palace,   New   York,   N.   T. 

ARCHBOLD-BRADY  CO.— Syracuse.  N. 
T.  Manufacturer  of  steel  transmission 
structures  and  catenary  bridges. 

ARCHER Trade   name   for  commercial 

lighting  unit  manufactured  by  George 
Ainaworth.  New  Liggett  Bldg.,  New  York, 

ARCM ASTER.— Trade  name  for  solenoid 
switches  manufactured  by  the  Jeffrey 
Mfg.  Co.,  1st  Ave  A  4th  St.,  Columbus. 
Ohio. 

ARCO  WAND.— Trade  name  for  electric 
vacuum  cleaners  made  hy  the  American 
Radiator  Co..  SIS- 21  S.  Michigan  Ave.. 
Chicago,   m. 

ARCOVER.— Trade  name  for  insulators. 
Insulated  connectors,  knobs,  handles,  etc., 
manufactured  by  the  Electrose  Mfg.  Co., 
70  Washington  St.,  Brooklyn,  N.  Y. 

ARCS,  RADIO.— Tbe  voltage  across  an 
electric  arc  decreases  with  Increasing  cur- 
rent. This  property  known  as  "negative 
resistance,"  makes  possible  the  use  of  an 
arc  as  a  source  of  radio- frequency  oscilla- 
tions. The  negative  resistance  of  the  arc 
maintains  continuous  oscillations  in  a  cir- 
cuit composed  of  an  aerial  end  a  tuning 
'nductance.  Telegraph  signals  are  trans- 
mitted either  by  short -circuiting  a  few 
turns  of  the  inductance,  thereby  changing 
~i  of  the   transmitted  wave. 


length  o 


radiating  circuit  to  the  aerial. .    „ 

eratora  usually  contain  copper  and  car- 
bon electrodes  in  an  air-tight  water-cooled 
chamber.  The  arc  burns  In  an  atmosphere 
of  hydrogen  or  hydrocarbon  vapor.  A 
strong   magnetic   field    Is    also   applied    to 

_.    __  :    radio- frequency 

e  been  the  most  satisfactory 
source  of  continuous  oscillations.  They  are 
used  exclusively  by  the  United  States 
Navy,  for  high-power  work.  Arc  stations 
of  GOO  and  1.000  kw.  have  been  built.  (See 
Radio  stations,  high-power.) 

ARCTIC— Trade  name  for  lubricators 
manufactured  by  the  Lunkenhelmer  Co.. 
Cincinnati,  Ohio. 

ARCTIC— Trade  name  for  Journal  boxes 
manufactured  by  the  More-Jbnes  Brass  & 
Metal  Co.,  1112-44  N.  Broadway,  St.  Louis. 


A  RCWA  LL.— Trade  name  for  ele< 
coal  cutting  machines  manufactured 
the  Jeffrey  Mtg.  Co.,  1st  Ave.  ft  4th 
Columbus,   Ohio. 

ARGOLITE.— Trade  name  „ 

cent  gas  lamps  manufactured  by  the  In- 
dependent Lamp  ft  Wire  Co.,  1737  Broad- 
way, New  York,  N.  Y. 

ARQO  LUX. —Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
Wagner- Woodruff  Co.,  810  S.  Olive  St., 
Los   Angeles,   Cal 

ARGON.— Trade  name  for  tungsten  In- 
candescent lamps  manufactured  by  the 
Lyhtan  Electric  Lamp  Co.,  681  Central 
Ave.,  Jersey  City.  N.  J. 

ARGUS Trade  name  for  lightning  ar- 
resters for  telephone  and  telegraph  instru- 
ments manufactured  by  Foots.  Piereon  & 
Co.,  Inc..  180-1B1  Duane  St.,  New  York. 
N.  Y. 

ARGUS  AISLE -LITE.— Trade  name  for 
aisle  lights  manufactured  by  the  Argus 
Enterprises.  Inc.,  81B-S2!  Prospect  Ave., 
Cleveland,  Ohio. 

ARGUS  ENTERPRISES,  INC.,  THE. — 
Cleveland,  Ohio.  Manufacturer  of  project- 
ing lamp  adapters  and  aisle  lights.  H.  H. 
Cudmore,  president.  Main  office,  816-823 
Prospect  Ave..  Cleveland.  Ohio.  Branch 
offices,  New  York,  N.  Y.;  Chicago,  HI.; 
Boston,  Mass.;  Buffalo,  N.  Y.;  Denver. 
Colo.;  Los  Angeles,  Csi.!  Omaha,  Neb.; 
Salt   Lake   City,  Utah;   Dea   Moines,    Iowa. 

ARGUS-QE  MAZDA.— Trade  name  for 
projecting  lamp  adapters  manufactured  by 
the  Argus  Enterprises,  Inc..  815-823  Pros- 
pect Ave.,    Cleveland,   Ohio. 

ARION  MPO.  CO.— 250  Devonshire  St., 
Boston.  Mass.  Manufacturer  of  electric- 
ally operated  phonographs.  Oeneral  man- 
ager, R.  R.  Sheldon. 

ARION  OLA.— Trade  name  for  electric- 
ally operated  phonograph  manufactured  by 
the  Arion  Mfg.  Co.,  260  Devonshire  St., 
Boston.  Mass. 

ARKANSAS  INDEPENDENT  TELE- 
PHONE ASSOCIATION.— President,  E.  M. 
Emerson,  England,  Ark.;  secretary- treas- 
urer,   Tlion.    Stahl,    Siloam   Springs,    Ark, 

ARKANSAS  UTILITIES  ASSOCIATION. 
—President.  C.  J.  Griffith,  manager,  Little 
Rock  Railway  ft  Electric  Co..  Little  Rock, 
Ark.;  secretary.   S.   E.   Dillon.  Hot  Springs. 

ARKLESB.— Trade  name  for  nonrenew- 
able cartridge  fuses  manufactured  by  the 
Economy  Fuse  ft  Mfg.  Co..  2717  Oreenview 
Ave.,  Chicago,  HI. 

ARM  A  HAMMER.— Trade  name  for 
leather  belting  manufactured  by  the  W.  D. 
Allen  Mfg.  Co..  see  W.  Lake  St..  Chicago, 
ru. 

ARMATURE.— In  dynamoelectric  ma- 
chines, the  armature  Is  that  part  of  a  gen- 
erator from  which  electrical  energy  is  given 
out.  or  that  part  of  a  motor  to  which  the 
electric  energy  to  be  converted  to  mechan- 
ical energy  is  euoplled.  It  uaunlly  consists 
of  a  laminated  iron  core,  forming  a  pgft 
Of  the  magnetic  circuit  of  the  machlfft, 
upon  which  are  placed  the  electric  con- 
ductors through  which  the  energy  trans- 
formation takes  place.  The  armature  la 
made  to  rotate  In  most  d-c.  machines, 
synchronous  converters  and  a-c.  com- 
mutator motors.  It  Is  more  commonly  sta- 
tionary in  a-c.  generator,  synchronous 
motors,  and  squirrel-cage  and  slip-ring  in- 
duction motors.  For  listing  of  armature 
manufacturers  see  Armatures,   complete. 

With  magnets,  an  armature  is  A  piece 
of  Iron  Joining  the  poles.  With  permanent 
magnets  it  may  serve  to  retain  the  mag- 
netism. In  which  case  It  Is  called  a 
"keeper";  with  electromagnets  It  may 
hold  a  load  or  move  a  part,  for  example, 
to  open  or  close  an  electric  circuit. 

ARMATURE.— Trade  name  for  friction 
tape  manufactured  by  the  Boston  Woven 
Hose  ft  Rubber  Co..  Box  5077,  Boston. 
Mass. 

ARMATURE  BALANCING  MACHINES. 
— A  class  of  special  machines  used  In  bal- 
ancing rotating  armatures,  or  other  ro- 
tating parts,  so  that  vibration  is  reduced 
to  a  minimum  when  such  parts  are  rapidly 
rotated.  There  are  two  degree*  of  balance 
necessary  for  this  condition,  vis.,  static 
balance  and   dynamic  balance. 

Static  balance  exists  If  there  Is  no  re- 
sultant moment  about  the  axis  of  rotation 
when  that  axis  Is  horizontal  and  the  rota- 
table  part  Is  stationary  In  any  angular 
position.  Static  balance  can  be  determined 
with  a  moderate  degree  of  sensitiveness 
without  A  machine  by  resting  the  shaft  of 
the  armature  (or  other  rotatable  part)  on 
horlsontal.  parallel  ways.  An  unbalance 
will  be  Indicated  by  the  rolling  of  the  ar- 


mature on  the  ways  until  the  heavier  aide 
is  below  the  shaft.  A  counterweight  on 
the  lighter  aide  or  the  removal  of  weight 
from  the  heavier  side  may  eliminate  the 
tendency  to  roll,  In  which  case  the  arma- 
ture is  statically  balanced  as  nearly  aa  it 
can  be  .by  this  method.  A  more  sensitive 
way  of  determining  static  balance  consists 
In  rotating  the  armature  with  both  bear- 
ings rigidly  attached  to  a  spring -mounted 
support.  In  which  case  a  static  unbalance 
causes  vibration  of  the  support.  This  is 
prevented  by  properly  adjusting  a  counter- 
weight. 

Dynamic  balance  exists  when  a  statically 
balanced  armature  or  other  rota  table  part 
is  rotated  and  there  la  no  tendency  to 
vibrate.  This  condition  may  be  determined 
by  rotating  a  statically  balanced  armature 
with  one  bearing  rigidly  mounted  and  the 
other  flexibly  mounted  so  that  It  may  more 
slightly  in  an  axial  plane  against  a  spring. 
If  there  Is  dynamic  unbalance,  the  flexibly 
mounted  bearing  will  vibrate.  This  vibra- 
tion may  be  eliminated  by  the  proper 
placing  of  a  counterweight  or  the  removal 
of    weight    without    disturbing    the    statin 


Ind.     "Bowsher"s  Balancing  Ways." 
Uppincott-Carwen    Corp..    Erie   Ave.    ft 

Richmond   St..  Philadelphia,   Fa. 
Olsen    Testing   Machine    Co..    Tlnius,    BOO 

N.  12th  St..  Philadelphia,  Pa. 
ARMATURE  BANDING  MACHINES.— 
Machines  used  In  placing  binding  wires 
about  armatures.  These  are  laid  in  groups 
or  bands  and  serve  to  hold  the  conductors 
In  place  on  the  armature  cores.  They  are 
used  only  on  machines  where  armature 
slot  wedges  or  pegs  are  not  uaed  and 
where  there  is  danger  of  the  coils  becom- 
ing loosened  by  vibration  and  centrifugal 
force.  The  machines  in  some  cases  are  a 
special  form  of  lathe  or  spring  winding 
machine,  and  draw  the  binding  wire,  which 
has  a.  very  high  tensile  strength,  tightly 
around  the  armature. 


Peerless   Heavy  Duty   Msohlne 
Practically   every   repair   necessary   on 
electric  railway  or  large  industrial  ar- 
matures can   be   made   on   the   heavy- 
duty      Peerless      machine,      Illustrated 
above.     It  consists  of  a  banding  ma- 
chine,  commutator   slotting   and   com- 
mutator   grinding    machine    and    Held 
coll  winding  plate.     It   saves  time  and 
labor  and  does  better  work  than  prim- 
itive methods.     The  complete  Peerless 
line,     which     Is     completely     cataloged. 
also  Includes   smaller  toots  for  use  In 
cases    where    the    different   operations 
are  to  be  carried  on  separately. — Adv. 
ARMATURE     CHARACTERISTIC.  —  A 
curve   showing    the    relation    between    the 
exciting  current  and  load  current  for  con- 
stant   speed    and    constant    terminal    volt- 

ARMATURE    COIL    EQUIPMENT    CO — 

1203  Scranton  Rd..  Cleveland.  Ohio.  Man- 
ufacturer of  coil  forming  and  winding  ma- 
chines. Sole  owner  and  manager.  A, 
Fathauer. 

ARMATURE  COIL-FORMING  MA- 
CHINES.— Machines  that  form  previously 
wound  armature  colls  Into  the  shape  which 
they  must  have  to  fit  properly  Into  the 
slots  of  the  armature  core.  They  are  usu- 
ally machines  operating  like  a  press  with 
adjustable    members    so    that    colls    of    va- 
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Manufacturer*: 

Armature  Coll  Equipment  Co.,  320  J 
Scran ton  Rd.,  Cleveland,  Ohio,  "Im- 
proved." 

Boston  Armature  Works,  77  Washington 
St..  N.,   Boston.  "  " 

'  leal  Manu" 
...  Poatal  T 
HI.      "Segur." 

ARMATURE  COIL-TAPING  MA- 
CHINES.— Machines  for  applying  insulat- 
ing tape  around  the  conductors  forming  an 
armature  coll.  Such  taping-  not  only  serves 
for  Insulation  but  also  assists  In  holding 
the  conductors  of  the  coll  together  and  In 
the  proper  cross- sectional  form  before 
they  are  placed  In  the  ar 
taping  machines  often  c 
on  a  split  circular  guide 

carries  sufficient  tape  to  nnian  one  or  mint 
colls  and  the  coll  Is  placed  so  that  It  Inter- 
links the  circular  guide  ring.  The  bobbin 
thus  makes  a  complete  revolution  around 
the  side  of  the  coll.  These  machines  re- 
duce the  cost  of  ooll  taping  very  much,  as 
they  are  great  time  and  labor  savers. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St..   N.,   Boston,  Haaa. 

Chattanooga  Armature  Works,  1-B  Dun- 
can Ave..  Chattanooga,  Tenn. 

Electrical  Manufacturers  Equipment  Co., 
712  Postal  Telegraph  Bldg.,  Chicago. 
HI.  "Segur." 

ARMATURE  C  O  I  L-W  I  N  D  I  N  Q  MA- 
CHINES.—Machines  holding  forms  on 
which  conductors  for  armature  colls  are 
wound-.  These  forms  may  or  may  not  give 
the  col]  its  final  desired  shape.  If  they  do 
not.  the  colls  are  bent  to  the  proper  shape 
In  an  armature  coll -forming  machine. 
which  see.  The  forms  are  usually  hinged 
or  so  made  that  after  the  coll  Is  wound, 
the  form  may  be  withdrawn  without  dis- 
turbing the  shape  of  the  coil.  In  many 
cases  the  colls  are  merely  wound  In  cir- 
cular form  hy  means  ot  a  machine  and  are 
taped  before  being  formed  into  the  final 
shape  desired. 

ARMATURE  CORES  OR  DISKS— The 
Iron  core  of  an  armature  made  of  sheet 
Iron  or  steel  rings  or  disks.  (See  Armature 
punching*;   also  see  Core,  armature.) 

ARMATURE  D  I  S  K  -NOTCHING  MA- 
CHINES.— Machines  for  cutting  the  notches 
In  armature  disks,  these  notches  combining 
to  form  the  armature  slots  when  the  diskr 
are  assembled  In  the  armature  core.  These 
machines     are    always    a     form     of    punch 


i    for 


mall 


motors)  a  standard  punch  press  being  used 
and  the  entire  diss  cut  and  notched  in  one 
operation.  For  larger  core  disks  or  sec- 
tions thereof  only  one  slot  may  be  cut  at 
a  time  and  then  the  machine  most  be 
equipped  with  a  dividing  head  that  will 
permit  accurate  spacing  of  the  slots.  This 
head  must  also  permit  of  adjustment  to 
cut  varying  numbers  of  slots.    In  the 
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of  using  complete  circular  disks,  only  e 


Manufacturer*: 

Bliss    Co.,     E.    W..    Adams    &    Plymouth 

Sts.,   Brooklyn.   N.    T. 
Standard    Machinery    Co.,    Auburn,    R.    I. 

(P.  O.  address,  Elmwood  Station,  Prov- 
ldeWbe.  R-  I.) 
ARMATURE  PUNCHING*.— Thin  sheets 
"of  electrical  Iron  or  steel  that  have  beer 
punched  In  a  press  or  disk-notching  ma- 
chine Into  the  desired  circular  or  ring  torn 
for  use  In  armature  cores.  In  small  ma* 
chines  a  single  punching  In  disk  or  rln( 
form  may  embrace  the  whole  circumference 
of  the  armature;  In  larger  machines  only 
a  section  of  the  circumference  Is  included 

In     each     punching,     the     several     sect 

when  placed  end  to  end  forming  a  complete 
ring.     The    punch Ings    are    assembled    Into 
the  completed  armature  core.     (For  further 
details  see  Core,  armature.) 
Manufacturer*: 

Bar  wood     Mfg.     Co.,      L.     J„     Stoneham 

Branch,  Boston  80,    Mass.     "Barwood." 

Becker     Electric     Works.     30  65     Lincoln 

Ave..  Chicago,  III. 
Blssell    Co..    The    F.,   Toledo -Bias  ell    Mfg. 

Dept.,   22*  Huron   St..  Toledo,    Ohio. 
Boston     Armature    Works,     77     Washing- 
ton St..  N..  Boston,  Mass. 
Cleveland  Armature   Works,  Inc.,   4732-36 
St.  Clair  Ave.,   Cleveland.   Ohio. 

-  -:o.,  476  Capitol 


Kllbourne    ft     Clark    Mfg.     Co.,     1461    B. 

Marginal  Way.  Seattle,  Wash.  "K  ft  0." 
Liberty    Electric    Corp.,     Port     Chester, 

N.   Y. 
Worcester  Stamped    Metal  Co..   Worces- 

ARMATURE  RACKS.— Frames  for  hold- 
ing partially  or  completely  assembled 
armatures.  Where  the  armatures  are  merely 
held  or  stored  until  ready  to  be  used,  a 
wooden  inclined  frame  Is  used  having 
notches  in  the  framework  for  the  armature 
shafts  to  rest  In.  Fairly  large  armatures 
apodal  raok  resembling 


n  which  the  a 


s  held 


while  being  worked    __.  _ 

as  when  storing.      Metal  racks  are  also  used, 
especially  to  support  the  armatures  during 
the  impregnating  and  baking  processes. 
Manufacturers; 

Cowle  Electric  Co.,  The  E.  S-,  1818  Mc- 
Gee   St..  Kansas  City,   Mo. 

Mfg.  Co.,  49-53  Illinois 


Phoenix  Hard  war  _  . 
St..   Buffalo,   N.Y. 
ARMATURE     REACTION.— This    Is    the 

i  the  mag- 


current  In  the 

electric  generator  or  motor ....„ 

nltude  and  distribution  of  the  flux  set  up  by 
the  current  In  its  field  winding.  With  d-o. 
machines,  this  effect  varies  with  the  mag- 
nitude of  the  current  and  with  the  position 
of  the  brushes  on  the  commutator.  If  the 
brushes  are  so  set  that  connections  to  the 
armature  windings  are  made  at  the  middle 
of  the  Interpolar  space,  then  the  armature 
current  produces  a  ctosb- magnetising  ac- 
tion, increasing  the  flux  density  at  the 
trailing  pole  tip  in  generatora  and  at  the 
entering  pole  tip  in  motors,  with  little  or 
no  change  in  the  total  number  of  lines  of 
force  per  pole.  If  the  brushes  of  a  genera- 
tor are  shifted  In  the  direction  of  rotation, 
or  those  of  a  motor  oppositely,  the  arma- 
ture current  also  produce*  a  demagne tiling 
action,  lessening  the  flux  per  pole  and 
correspondingly  reducing  the  voltage  of 
generators    and    increasing    the    speed    of 

With  synchronous  a-c.  machines,  the 
armature  reaction  gives  cross  magnetising 
action  when  the  current  Is  In  phase  with 
the  generated  voltage  of  the  armature. 
demagnetising  or  magnetising  action  when 
the  current  lags  or  leads,  respectively,  the 
generated  voltage  by  a  quarter  of  a  period, 
and  a  combination  of  cross  magnetizing 
action  with  demagnetising  or  magnetising 
action  when  the  current  lags  or  leads  less 
than  a  quarter  of  a  period.  The  effect  with 
synchronous  generators  and  motors  Is  to  re- 
duce the  generated  voltage  when  the  cur- 
rent lags  behind  this  voltage  and  to  Increase 
It  when  the  current  leads. 

ARMATURE  TESTING  MACHINES  AND 
OUTFITS.— Machines  or  devices  for  deter- 
mining the  presence  or  absence  of  short 
circuits,  open  circuits  and  grounds  In  arma- 
ture windings.  If  these  faults  are  present 
the  testing  machine  may  show  the  approx- 
Iraatc  location  of  them.  In  the  simplest 
farm  these  outfits  consist  of  a  source  of 
energy  with  a  lamp  in  series  with  two 
testing  terminals.  For  more  accurate  work 
and  special  testing  this  may  take  the  form 
of  a  testing  transformer,  which  see. 

Manufacturer*: 


Century  Electrical  Co.,  102  Randall  Ave., 

Syracuse.  N.  T.     "Century."' 
Cowle  Electric  Co.,   The  E.   S.,    1818  Mo- 
Gee  St.,   Kansas  City,  Mo. 
Nlehoff   A   Co.,    Inc.,    Paul   O..   Mi-Mi  B. 

Ohio  St..  Chicago,  III. 
Phoenix   Hardware    Mfg.  Co.,  49-61  Illinois 

St.,  Buffalo,  H.  T. 
Queen-Gray  Co.,   84-70   Johnson  St.,  Ger- 

mantown.  Philadelphia,  Pa- 
Roller -Smith    Co.,    233    Broadway.    New 

York,  N.  T. 
Service    Products    Co..    The,    Oreenawalt 

Bldg..    Springfield,   Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,    East   Pittsburgh,    Pa.     "Westing- 
house."     (See  display  adv.  pages  11DG- 
1402.) 
ARMATURE  WINDING.— The  conductors 
that  are  placed   on   the  armature  core  and 
connected  In  any  one  of  a  numbw  of  ways 
to   form   the  desired   electrical    circuits  ore 
called  the  armature  winding      This   term   Is 
also  applied  to  the  process  of  winding  an 

Armature  windings  are  sometimes  classi- 
fied according  to  the  shape  of  the  core  and 
the  arrangement  of  the  windings  thereon 
Into    disk,    ring   and    drum    windings.     The 


drum  type  is  about  the  only  one  now  used, 
and  has  the  conductors  placed  on  the  out- 

the  Inside  of  stationary  armature  cores: 

Armature  windings  are  also  classified 
according  to  the  character  of  the  circuits 
through  them  Into  open-coll  and  ciosed- 
coEl  windings.  The  open-coll  winding  la 
one  which  forms  an  open  circuit  when  no 
outside  connections  are  brought  to  the 
armature;  a  closed -coll  winding  Is  one  which 
forma  a  closed  circuit  on  the  armature 
without  any  outside  connections.  Open- 
coll  windings  are  largely  used  on  a-c, 
machines,  while  closed-coil  windings  are 
used  on  d-e.  and  on  some  a-c.  machines. 

Closed-coil  armatures  of  the  drum  type 
for  d-c.  machines  may  have  either  parallel 
or  series  windings.  In  parallel  windings, 
the  number  of  circuits  through  the  arma- 
ture from  one  machine  terminal  to  the 
other  Is  equal  to  or  a  multiple  of  the 
number  of  poles  and  there  roust  be  as  many 
brush  sets  as  there  are  poles.  In  series 
windings  the  number  of  circuits  is  two  or 
a  multiple  of  two,  Independent  of  the 
number  of  polos.  Two  brush  sets — one 
positive  and  one  negative — may  be  used,  or 
the  number  may  be  the  same  as  the  number 
of  poles.  From  the  appearance  of  parallel 
and  series  windings,  they  are  often  called 
lap  and  wave  windings,  respectively.  Either 
kind  of  winding  may  be  Increased  In  num- 
ber on  a  given  armature  core  so  that  there 
may  be  a  winding  which  Is  duplex,  triplex, 
etc.,  and  has  double,  treble,  etc..  the  num- 
ber of  circuits  possessed  by  a  single  or 
simplex  winding.  Lap  windings  are  com- 
monly used  on  large  d-c.  machines  and  on 
small  machines  for  low  voltage.  Wavs 
windings  are  often  used  on  small  multipolar 

The  pitch  of  an  armature  winding  is  the 
span  covered  In  passing  from  one  adtlve 
conductor  through  the  end  connections  to 
the  next  conductor  in  series  with  it.  The 
pitch  Is  commonly  measured  by  the  number 
of  conductors  passed  over,  but  Is  also 
expressed  as  a  percentage  of  the  pole  span. 
the  distance  from  a  point  on  a  north  pole 
to  the  corresponding  point  on  an  adjacent 
south  pole  being  taken  a*  100  per  cent. 

ARMATURE  WINDING  MACHINES.— 
Machines  designed  for  winding  the  arma- 
tures of  small  electrlo  machines,  generally 
fractional -horsepower  motors.  They  are 
applied  only  to  small  motors,  as  the  larger 
sises  always  have  the  coils  wound  sepa- 
rately and  then  placed  on  the  armature. 
(Also  see  Armature  coil-winding  machines.) 

Manufacturers: 

Armature  Coll  Equipment  Co..  8203  Scran- 
ton  Rd..   Cleveland.  Ohio.     "Handy." 

Chapman.  P,  E.,  10th  and  Walnut  Sts., 
St.   Louis.   Mo. 

Electrical  Manufacturer*  Equipment  Co., 
712  Postal  Telegraph  Bids)..  Chicago, 
ill     "Chapman." 

phoenix  Hardware  Mfg.  Co.,  48-63  Illinois 
St.,   Buffalo.  N.  Y. 

SIGNAL,  ELECTRIC  MFG.  CO.,  Menom- 
inee.  Mich.      ■'Signal." 

ARMATURES,  COMPLETE.  A  complete 
armature  Is  one  completely  wound  and 
assembled  and  ready  to  place  Into  a  gener- 
ator or  motor.  Such  armatures  are  occa- 
sionally supplied  to  some  manufacturers  of 
small   motors   who   do    not  have  adequat 
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winding 
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repair  shops  and  the  electrical  n 

departments  of  electric  railways  and  large 
industrial  plants  frequently  carry  In  re- 
serve a  stock  of  complete  armatures  of 
standardised  motors  so  that  In  cases  of 
armature  burnout  or  other  trouble  the 
machine  may  be  placed  In  service  again 
with  minimum  delay. 
Manufacturers: 
Air-Way  Electric  Appliance  Co.,  Toledo, 

Ohio. 
Automatic  Transportation  Co.,  2033  Main 

St..  Buffalo.  N.   T. 
Blssell    Co..    The    F„    Toledo -Blase"    Mfg. 

Dept.,   22G  Huron  St..  Toledo,  Ohio. 
Boston  Armature  Works,   77  Washington 

St.,  N.,  Boston,  Mass. 
BURKE  ELECTRIC  CO.,  12th  snd  Cran- 
berry Sts.,  Erie,  Pa. 
Canadian  Crocker -Wheeler  Co.,   Ltd..  St. 

Catharines.   Ont.,  Can. 
Canadian  General  Electric  Co.,    212  King 
St.,  W.,  Toronto.  Ont.,  Can.    "C.  O.  E." 
Canadian   Westinghouse   Co..    Ltd.,    San- 
ford    and    Myler    Sts.,    Hamilton,    Ont.. 
Can.    "Westinghouse." 
Central   Armature   Works,    417   S.    Racine 

Ave.,  Chicago,  111. 
Chicago    Surgical    ft    Electrical    Co..    814- 
324  W.  Superior  St.,  Chicago,  III. 
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Cleveland  Armature  Works.  Inc.  4712-3S 

St.  Clair  Ave..  Cleveland,  Ohio. 
Consolidated    Electric    Co.,    Ltd.,    210-232 

£St_,  E.,  Toronto,  Ont..  Can. 
fK.   Co.,    H.    H,,    lttb   ft   Wallace 


line  St.,  E.,  Toronto,  Ont..  Can. 
Bby    Site.    Co.,    H.    H..    If      "     — 
Sts..   Phuadelphla,   Pa. 


Eleetric  Blower  Co.,  1E1  Atlantic  Ave. 
Boston,  Mass. 

GENERAL  ELECTRIC  CO.,  Schenectarty, 
N.  T.  (See  display  adv.  paces  1203- 
11U.J 

Hall  Switch  ft  Signal  Co.,  Garwood.  N.  J. 

Ideal  Electric  A  Mfg.  Co.,  The.  IBS  E. 
Eth  St..  Mansfield,  Ohio, 

Janti  ft  Lelst  Electric  Co.,  Western  Ave. 
and  York  St.,  Cincinnati,  Ohio. 

Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St.. 
Columbus,    Ohio. 

Jones  ft  Moore  Electric  Co.,  Ltd..  29« 
Adelaide  St.,  W.,  Toronto,  Ont.,  Can. 

Kllbourne  A  Clark  Mfg.  Co..  S461  E.  Mar- 
ginal Way,  Seattle,  Wash.    "K  ft  C." 

Kun  ft  Root,  Appleton.  Wis. 

Lancashire  Dynamo  ft  Motor  Co.  of  Can- 
ada. Ltd.,  15  Niagara  St.,  Toronto, 
Ont.,  Can. 

Leacock  Co.,  A.  M.,  291-296  Cortlandt  St.. 
BelleTllle,  N.  J. 

MILLER  A  PARDEE,  INC.,'  (25  W.  -Tack 
son  Blvd.,   Chicago,   111. 

Munnlng  A  Co..  A.  P..  Church  St.,  Mata- 
wan,  N.  J. 

Phoenix  Hardware  Mrg.  Co.,  49-51  Illinois 
St.,  Buffalo,  N.  T. 

Pyle- National  Co.,  The,  11S4  N.  Kostner 
Ave.,  Chicago,   II L 

BOBBINS  A  MTERS  CO.,  THE,  I.agonda 
Ave.  ft  Leah  St.,  Springfield,  Ohio. 

Wagner  Electric  Mfg.  Co.,  U0O  Ply- 
mouth Ave.,  St  Loula.  Mo. 

WESTINGHOWSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  "Westing- 
house."     (See  display  adv.   pages  13»5- 

ARMCO. — Trade  name  for  pure  Ingot  Iron 
and  products  thereof  and  sheet  metal  for 
electrical  purposes  manufactured  by  the 
American  Rolling  Mill  Co.,  Middletown. 
Ohio. 

ARM  OR  PL  ATE.— Trade  name  for  elec- 
tric mine  locomotives  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  ft  4th  St.. 
Columbus.   Ohio. 

ARMS.— Sue  Bayonet  arms;  Breakarmsr 
Crossarms;  Flexible  arms  for  portable 
lamps:   Mastarms. 


„ _.'    ule 

American  Engine  A  Foundry  Co..  Charles 
City.  Iowa. 

ARMSTRONG — Trade  name  for  house- 
hold electric  cooking  appliances  manufac- 
tured by  the  Standard  Stamping  Co.,  1st 
St.  A  7th  Ave.,   Huntington.  W.  Va. 

ARMSTRONG  ft  WHITE.— Renshaw 
Bldg.,    Pittsburgh.   Pa.     Manufacturers   of 

ARMSTRONG  MACHINE  WORK1.- 
Three  Rivers,  Mich.  Manufacturer  of 
■team  traps.  Business  established  1907 
President  and  general  manager.  A.  E. 
Armstrong:  vice-president. 
strong;  secretary,  A.  L.  Jc 
and  sales  manager,  L.  D.  Gun. 

ARMSTRONG  MACHINERY  CO.— 3201- 
Ml»  E.  Riverside  Ave..  Spokane.  Wash. 
Manufacturer  of  motor-driven  ice-making 
and  refrigerating  machinery.  President.  L. 
B.  Armstrong;  secretary,  treasurer  and 
manager,   Stanley   Mayall. 

ARMSTRONG  MFG.  CO.,  THE.— Bridge- 
port, Conn.  Manufacturer  of  conduit  and 
pipe   threading  dies,  stocks  and   vises. 

ARMYDUCT.— Trade  name  for  rigid 
metallic  Interior  oondult  manufactured  by 
the  National  Enameling  ft  Mfg.  Co..  Ren- 
sbaw  Blvd.,  Pittsburgh.   Pa. 

ARNESSKN  ELECTRIC  CO.— New  York. 
N.  T.  Manufacturer  of  marine  fittings- 
Main  olBce,  103  Broad  St.,  New  York,  N. 
T.  Branch  offices.  142  8.  3rd  St.,  Philadel- 
phia, Pa.-  11-13  8.  Gay  St..  Baltimore.  Md.: 
113  Hamilton  Ave.,  Brooklyn,  N,  Y.;  428 
Common  St.,  New  Orleans,  La. 

ARNOLD.— Trade  name  for  motors  and 
electric  labor-saving  devices  manufactured 
by  the  Arnold  Electric  Co.,  Racine,  Wis. 

ARNOLD.— Trade  name  for  electric  milk 
sterll liars  manufactured  by  the  Hospital 
Supply    Co..    167    E.    »rd    St.,    New    York. 


When  writing  to  manufacturer!  please 
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ARNOLD    ELECTRIC    CO Racine,    Wis. 

Manufacturer  of  motors  and  electric  labor- 
saving  devices.  Business  established  1906. 
President.  G.  C  Schmtts;  secretary  arid 
treasurer,  J.  A.  Schmlts.  Branch  office.  140 
8.  Dearborn  St.,  Chicago.  111. 

ARNOLD  ELECTRIC  TOOL  CO.,  INC.— 
New  London.  Conn.  Manufacturer  of  elec- 
tric tools.  Business  established  1918.  Pres- 
ident and  general  manager,  F.  N.  Lapolnte: 
vice-president,  G.  A.  Arnold;  secretary  and 
treasurer,  R.  P.  Saltsman.  Main  office. 
Fort  Trumbull  Bldg.,  New  London.  Conn 
Branch  offices  and  warehouses,  114  Liberty 
St..  New  York,  N.  Y.;  924  Marquette  Bldg.. 


Chics 
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ARORA  CO.,  INC. — IB  E.  41st  St.,  New 
York,  N.  Y.  Manufacturer  of  electric 
washing  machines. 

ARORA  QUALITY.— Trade  name  for 
washing  machines  manufactured  by  the 
Arora  Co.,   Inc.,  4*  H.   41st  St.,  New  York, 


provide  a  path  for  the  discharge  of  static 
electricity  to  ground.  Such  static  charges 
accumulate  during  electrical  storms  for  the 
most  part  and  the  arrester  Is  therefore 
called  a  lightning  arrester. 

The  arrester  Ta  so  constructed  that  It 
will  stop  the  flow  of  power  after  the  static. 
discharge  has  Jumped  across  the  air  gaps 
to  ground.  This  Is  accomplished  by  resist- 
ors in  series  or  by  electrolytic  means.  The 
arresters  are  connected  from  the  line  wires 
to  ground  and  are  placed  as  near  as  prac- 
ticable to  the  transformers,  cables,  or  other 
equipment  which  they  are  Intended  to  pro- 
tect. The  size  and  coat  of  arresters 
Increases   as   the  line   voltage   is  higher. 

The  principal  types  of  lightning  arrester* 
are  described  below.  For  telephone  and 
other  signaling  circuits  the  arrester  Is  often 
combined  with  other  protective  devices  and 
called  a  lightning  protector;  see  Protectors. 
lightning.    Also  see  Lightning. 

ARRESTERS,  LIGHTNING,  ELECTRO- 
LYTIC—On  lines  operating  at  voltages 
above  10,000  and  where  the  value  of  the 
equipment  protected  la  great,  It  Is  desirable 
to  have  a  type  of  arrester  having  a  large 
discharge  capacity,  such  as  Is  possible  with 
the  electrolytic  type.  It  consists  of  a  stack 
of  superposed  aluminum  cones  containing 
an  electrolyte  which  permits  the  lightning 
discharge  to  pass  through  the  stack  to 
around   but  does   not   permit   the    


_ _.jalntained  by 

closing  the  spark  gap.  thus  "charging"  the 


Charging   must    be    don 


Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,   Toronto.    Ont..   Can.      •,C.G.E"' 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Aluminum  Cell  Arresters  for  the 
protection  of  Important  generating  and 
transforming  a-c  apparatus  of  large 
stations  of  any  voltage.  On  account 
of  their  high  speed  of  discharge  and 
enormous  discharge  capacity,  they  are 
capable  of  quickly  and  thoroughly  re- 
lieving lines  of  dangerous  surges.  The 
aluminum  cone  stacks  are  immersed 
In  oil  in  steel  tanks.  Gap  mechanism 
14  mounted  on  pipe  framework,  all 
parts  of  which  are  thoroughly  weather- 
proofed  by  galvanizing  or  sherardlxing. 
Several  types  are  made,  ranging  from 
1.000  volts  up  to  166,000  volts.  (Bulle- 
tin 45601A.)  See  adv.  pages  1203-1223. 
—Adv. 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO..  East  Pittsburgh,  Pa.  "Westing- 
house."    .(See  display  adv.  pages  1396- 
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discharge  develop  a  very  high  pressure  In 
a  special  chamber  and  are  violently  ex- 
pelled, thus  blowing  out  the  arc  formed. 
In  one  form  of  this  arrester  the  two  elec- 
trodes are  on  opposite  sides  of  a  block 
which  ha*  a  series  of  grooves  filled  with 
resistance  material  between  them.  Another 
series  of  grooves  at  right  angles  to  the 
first  set  provide  an  escape  for  the  gase» 
formed  and  as  they  are  at  right  angles  the 
arc  formed  In  each  groove  Is  immediately 
hrnknn.  In  another  type  of  expulsion  ar- 
a  series  of  discharge  gaps  are  placed 


air  in  the  chamber  forces  It  out  past  the 
discharge  point  and  the  arc  Is  broken. 

Arresters  of  this  type  are  used  on  both 
a-c.  and  d-c.  lines.  They  are  net  made 
for  a  high  voltage  in  one  unit,  but  by  con- 
necting two  or  more  In  series  may  be  used 
on  circuits  up  to  about  10,000  volts. 
Manufacturers: 

Canadian  General  Electric  Co..  112  King 
St.,  W.,  Toronto.  Ont..  Can.  "C.G.E." 
Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 
ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  ft  Cambria  Sts.,  Philadelphia,  Pa. 


discharge  point,  the  rapid  expansion  of  the 


Expulsion  Circuit 

Type  Breaker  Type 

Keystone  expulsion  type  lightning  ar- 
resters. Illustrated  on  left,  are  used 
generally  for  the  protection  of  trans- 
formers and  other  electrical  apparatus. 
They  are  made  with  casino;  of  heavy 
porcelain,  are  self-contained  and  easy 

to     Install     directly    —     -- 

-'her  supporting  mes 

expensive    arrester    .  . 

efficient  protection.  Garton-  Dan  tela 
lightning  arresters,  Illustrated  on  right 
are  of  circuit -breaker  type.  They  have 
remained  unchanged  In  principle  for 
28  years  and  render  extraordinary  ser- 
vice In  protecting  electrical  apparatus 
of  all  kinds.  This  company  Is  pre- 
pared to  supply  lightning  protective 
apparatus  to  meet  practically  every 
condition  and  because  of  Its  long  ex- 
perience In  manufacturing  and  selling 
protective  apparatus  It  Is  fitted  to 
make  recommendations  for  complete 
lightning  protection.  Its  complete  line 
of  protective  apparatus  include*  light- 
ning arresters  and  broad  lines  of  choke 
colls,  disconnecting  switches,  ground 
fittings  and  other  allied  material.  A 
very  complete  bulletin  on  this  light- 
ning protective  apparatus  la  issued  an- 
nually.—Adv. 
WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO...  East  Pittsburgh,  Pa.  "Westlng- 
house."    (See  display  adv.  pages  1J»6- 

ARRESTERS,  LIGHTNING,  GAS-PRE8. 
SURE  LIQUID  TYPE.— Lightning  arresters 
of  this  type  depend  upon  the  heating  of 
an  electrolyte  to  generate  a  gas  that  will 
rupture  the  discharge  arc  that  caused  the 
heating.  These  arresters  are  adjustable  to 
close  values  of  the  voltage  at  which  the 
discharge  will  occur  by  changing  the  height 
of  the  liquid  and  electrolyte. 
Manufacturers: 

SCHWEITZER  A  CONRAD,  INC.,  4431- 
39  Ravens  wood  Ave.,  Chicago,  III. 
The  S  ft  C  gas  pressure  liquid  type 
lightning,  or  surge  arrester,  consists 
essentially  of  an  electrolyte  and  a  dis- 
charge terminal  enclosed  In  a  container. 
At  a  pre- determined  voltage,  the  dis- 
charge occurs  between  the  terminal 
and  the  surface  of  the  electrolyte.  The 
amount  of  current  flowing  depends  upon 
the  res  lata  nee  of  the  electrolyte,  which 
Is  adjusted  for  the  rated  voltage.  The 
heat  of  the  discharge  arc  and  the  flow 
of  current  through  the  electrolyte,  trans- 
forms the  liquid  Into  a  gas  which  ac- 
cumulates and  exerts  pressure  on  the 
surface  Of  the  liquid,  forcing  some  of 
the  liquid  Into  a  reservoir.  This  lowers 
the  surface  of  the  liquid,  and,  conse- 
quently lengthens  the  arc  until  it  breaks. 
When  the  gas  and  liquid  cools,  the  liquid 
returns  to  Its  original  level  and  the  ar- 
rester Is  ready  for  the  next  discharge. 
Schweltser  A  Conrad,  Inc.,  own  patents 
which  fully  cover  the  method  of  In- 
terrupting the  flow  or  current  In  a 
liquid  conductor,  which  comprises  va- 
porizing a  part  of  the  liquid  conductor 
by  the  heat  of  the  current  flow,  then 
causing  the  vapor  so  generated  to  ba 
accumulated,  and  to  exert  a  pressure 
upon  the  free  surface  of  the  liquid  con- 
ductor to  move  the  same  down  and  out 
of  the  conducting  relation.  The  S  ft  C 
liquid    arrester    can    be    furnished    for 


voltages.— Adv. 
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ARRESTERS,  LIGHTNING.  HORNSAP. 
— Where  arresters  are  installed  on  a  pole 
top  or  other  location  having  ample  head- 
room, the  spark  trap  Tor  the  discharge  Is 
arranged  In  the  lorm  of  a  letter  V.  or  pair 
or  diverging  horns,  hence  the  name  horn- 
nn  Thp  hnttom  of  the  V  Is  not  closed 
spark  gap.     When  an 
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horns  of  the  V  until  It  ir 
breaking   point.      This    t 
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used    to   protect    farm    lines    and  other    In- 
stallations.     It   is   also   much    used   in    con- 
junction with  other  types  of  arresters,  such 
as  the  electrolytic. 
Manufacturers: 
Bowie    Switch    Co.,    Nevada   Bank    Bldg., 

San  Francisco,  Cal. 
Canadian  General   Electric  Co.,    212   King 
St.,   W.,    Toronto.    Ont.,   Can.      "C.G.E.  ' 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 
■■Westlnghouse." 
Connecticut    Telephone    &    Electric    Co.. 

Merlden,    Conn.      "Connecticut." 
DELTA-STAR    ELECTRIC    CO.,    2433-53 

Fulton  St.,  Chicago,  111." 
ELECTRIC    POWER    EQUIPMENT    CO.. 
Philadelphia,     Pa.      See     display     adv. 


GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  T.  Horn  type  arresters  (for  aeries 
lighting  circuits  only)  for  indoor  use 
having  the  resistances  and  horn  gaps 
mounted  on  porcelain  bases  which  in 
turn  are  insulated,  with  wooden  sup- 
ports. The  supports,  except  those  for 
the  lowest  voltages,  have  asbestos  bar- 
riers and  back  to  eliminate  all  liability 
Of  damage  from  the  arc  of  discharge. 
For  outdoor  use  the  resistances  are  en- 
closed In  metal  cap  porcelain  tubea. 
which  are  mounted  directly  on  one  of 
the  Insulators  supporting  the  horns, 
giving  a  most  compact  and  economical 
assembly  of  the  arrester  element.  (Bul- 
letin 45602.)  See  adv.  pages  1203-1223, 
—Adv. 

HIckey  &  Schneider.  Inc..  439-4!  E.  Jer- 
sey St..  Elizabeth,  N.  J.     "H  &.  S." 

HI-VOLTAGE  EQUIPMENT  CO..  Cleve- 
land. Ohio.  Manufacturers  of  air 
break  switches,  lightning  arresters. 
choke  coils,  high  voltage  fuses,  discon- 
necting switches,  outdoor  bus  sup- 
ports, steel  sub- station  structures. 
Hl-Voltage     ' 
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many    ungrounded 
count    for   a    large    percentage    of 
rester  discharges   will  drain  across 
flash    rod    of    the    Hi-Voltage    nrrt.... 
and   the   gap   to   ground,   but   the  line 
current    or    voltage    will    not    flow    ' 
ground.       The     danger     to     apparati 
from    high    frequencv    or    dlsturbonc 
of    steep    wave    front    is    more    serloi._ 
than    the    voltage    of   the    surge    would 
Indicate,     becnuse    the    entire    voltage 
of     the      discharge      may      be      dlstrlb 
uted  over  only  a  few  feet  of  the  eon 
duetor    and     there     Is    danger    of    thi 
mtire   voltage   of  the   surge  pllinr 
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high  frequency — discharging  high  fre- 
quency at  a  lower  voltage  than  at  nor- 
mal frequency.  This  is  accomplished 
by  the  characteristics  of  the  flash  rod. 
In  discharging  a  surge  In  which  there 
is  any  appreciable  energy  the  arc 
breaks  across  the  flash  rod  and  across 
the  gap  to  ground  through  the  resist- 
ance. The  arc  across  the  flash  rod  Is 
Immediately  taken  by  the  horna  and 
broken  usually  In  a  fraction  of  a  sec- 
ond. These  horns  at  their  closest 
points  are  further  apart  than  the  tons 
of  the  horns  on  most  arresters.  The 
arc  formed  between  horns  so  widely 
spaced  breaks  very   quickly.      It   is   not 


necessary    for    the    arc    to    climb    the 

horns— it  merely  flashes  up  and  ex- 
tinguishes  Itself  so   that   the   duration 

*  of  »"  power  arc  across  the  arrester  Is 
very   short.— Adv. 

HUBBARD  &.  CO.,  Pittsburgh,  Pa. 
"Pelrce"  universal  lightning  arres^rs 
may  be  used  on  all  voltages,  both  a-c. 
and  d-c,  up  to  and  Including  1,500 
volts.  They  are  mounted  on  the  con- 
ductor, and  provide  a  direct  and  easy 
path  to  ground,  free  from  frail  and 
undependable  resistances.  There  are 
three  elements  essential  to  the  success 
Of  an  arrester  combined  In  the  Pelrce 
universal;      (1)    the    choke    coll.    which 


Lightning    Arrester 


strains  out  all  foreign  current  of 
abnormal  frequency,  without  causing 
appreciable  Impedance  of  line  current 
and  sectlonallied  disturbances;  (2)  the 
air  gap,  which,  placed  near  the  choke 
coll  between  the  line  and  the  ground, 
passes  off  all  excess  voltage  and  foreign 
current;  (J)  the  horn  air  gap,  which 
breaks  the  arc  and  prevents  the  escape 
of  line  current  after  the  foreign  current 
has  been  spilled  off  the  line.  (Slater 
&  Barnard,  Ltd..  of  Hamilton,  Ont.,  act 
as  Hubbard's  Canadian   agents.) — Adv. 

LINE  MATERIAL  CO..  So.  Milwaukee, 
Wis.      (See  display  adv.  page  UTS.) 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
&  Waterman  Sts..  St.  Lambert.  Que.. 
Can. 

Railway  A  Industrial  Engineering  Co.. 
Greensburg,  Pa.      "R.  and  I.   E." 

SCHWEITZER  &  CONRAD.  INC.,  4431-39 
Ravens  wood  Ave..  Chicago,  III.  The 
S  &  C  graded  resistance  arrester  con- 
sists essentially  of  a  horn  gap  and  a 
number  of  resistance  units  enclosed  In 
weather  proof  Bak elite  tubes.  They 
are  all  in  one  vertical  plane,  Inserted 
ono  above  the  other  In  a  round  In- 
sulating column  of  Bakelite  about  114 
ins.  in  diameter.  They  are  connected 
In  series  by  means  of  flat  ooppar  Jump- 
ers, and  at  the  last  or  bottom  unit  a 
connection  is  made  direct  to  ground. 
Brass  discs  are  provided  at  the  end 
ot  each  resistance  rod  to  take  th" 
arc.  These  discs  are  so  mounted  thai 
they  may  be  adjusted  to  present  a  new 


The  SAC  Type  H  Arrester 
or    clean    surface    at    the    points 
provided    t 


The  SAC  type  H  arrester  automat- 
ically adjusts  its  resistance  to  the  ca- 
pacity of  the  potential  disturbance. 
With    any   potential   rise   on   the   lines 


Is  In  the  circuit  to  ground.  If  the 
potential  rise  Is  of  low  energy  capacity, 
the  current  flowing  through  this  gap 
and  on  through  the  total  resistance  to 
ground,  may  be  sufficient  to  keep  the 
voltage  down  to  approximately  normal. 
If  the.  current  flowing  through  this  gap 


t  the  next  lower  r 
ance  step  and  a  larger  current  will  flow 
through  to  ground.  If  this  current  Is 
still  insufficient  to  keep  the  voltage 
down  to  a  safe  value,  then  the  arc 
will  break  across  the  next  lower  step 
until  the  step  is  reached  where  suf- 
ficient current  will  flow  to  dissipate  the 
potential  rise.  At  this  point  the  volt- 
age will  be  reduced  to  Its  normal  value 
and  then  the  arc  will  tend  to  rise  along 
the  converging  part  of  the  horns,  be- 
ing driven  upward  by  both  the  heated 
air  current  and  by  the  electro -magnetic 
effect.  Operating  In  the  reverse  man- 
ner to  that  outlined  above,  the  resist- 
ance In  the  circuit  then  increases,  and 
the  strength  of  the  arc  is  weakened 
accordingly  until  the  diverging  portion 
of  the  horns  Is  reached,  whrn  it  will 
rise  still  higher  and  lengthen  until  It 
breaks.  The  resistance  is  automatically 
cut  Into  the  circuit  step  by  step  with- 
out any  moving  parts,  and  the  cur- 
rent Is  gradually  cut  down  so  that  It 
will  break  easily  and  without  any  po- 
tential rise.  The  gap  at  the  upper  or 
high    resistance   step    Is    smaller   than 


Sl-ter  Co..  Ltd  .  N..  14  Sydney  St.,  Ham- 
ilton. Ont.,  Can. 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte.  N.  C. 

WEST1NGHOTJSE  ELECTRIC  *  MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westlng- 
house." (Se'e  display  adv.  on  pages 
1S95-H03.) 


circuits,  the  flow  of  power  following  a  dis- 
charge of  lightning  may  be  slopped  by  the 
use  of  a  solenoid  so  placed  that  the  mag- 
netic field  Is  brought  to  bear  on  the  arc. 
thus  blowing  it  out.  The  blowout  type  of 
arrester  has  been  used  quite  extensively  tor 
the  protection  of  trolley   lines. 


Canadian  General  Electric  Co.,  Ill  King 
St..  W..  Toronto,  Ont.,  Can.     "C.G.E.fv 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton.  Ont.,  Can. 
"Westlnghouse." 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  T.  A  magnetic  blowout  arrester 
which  for  average  conditions  will  give 
the  desired  protection  when  placed  on 
the  cars  and  along  the  line  at  Inter- 
vals of  at  least  four  per  mile.  Where 
lightning  disturbances  are  especially 
severe,  the  use  of  a  d-c.  aluminum  ar- 
rester Is  advisable.  These  are  built  to 
withstand  the  rigors  of  service  on  rail- 
way cars.  They  combine  the  advantages 
of  a  condenser  and  the  safety-valve  ef- 
fect of  the  aluminum  cell.  Having  no 
gap  in  series,  the  aluminum  arrester 
operates  upon  the  slightest  rise  In   po- 


ARRESTERS,      LIGHTNING,      MISCEL- 
LANEOUS  Various    schemes    other    than 

those  listed  above  have  been  devised  for 
lightning  protection  which  are  rather  lim- 
ited In  their  application.  Some  of  these  use 
the  compression  principle,  for  Instance,  by 
having  air  In  a  sealed  chamber  expand  due 
to  the  discharge,  thus  creating  a  sudden 
pressure  at  the  air  gaps;  or  by  depending 
on  the  vaporisation  of  a  small  part  of  the 


ARRESTERS 
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Manufacturer*; 

Brach  Mfg.  Co..  L.  8..  121  -119  Sussex 

Newark,  N.  J. 
Bunnell  ft  Co..  J.  H.,  32  Park  Place.  New 

York,  N.   Y.      "Bunnell." 
Canadian  General  Electric  Co.,   SIS   King 

St..  W.,  Toronto,  Ont..  Can.     "C.G.E  ' 
Canadian   Westlnghouse    Co..    Ltd.,    San- 
ford  ft  llyler  Sts..  Hamilton,  Ont..  Can. 

■'Westlnghouse." 
ELECTRIC    BEBVICB    SUPPLIES    CO.. 

nth  ft  Cambria  Sta.,   Philadelphia,    Pa. 

'  ■Qarto  n  -Daniels. " 
Electrical    Engineers    Equipment    Co.,    36 

a  Deaplalnea  St.,  Chicago,  HI.     "Three 

Electro  Service  Co..  Marietta,  Ga.    ("Ben- 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  T.    Id  addition  to  the  G-B  arresters 
described     elsewhere,      there     are     two 
lines  of  limited  but  Important  use.    One 
or  these  Is  tor  the  protection  of  tele- 
phone circuits  used  near  power  distri- 
bution  lines.     Two   types   are   made,— 
one  a   horn  arrester,   which   Is   placed 
across   the   telephone   circuits   to   keep 
down  the  voltage  on  the  latter  In  ci 
Of   a    cross    with    the    power    tine; 
other  la  a  combined   fuse,   switch   t 
arrester,   which   provides   a   means 

manually    disconnecting    the    telephi 

circuit  for  Inspection  and  repairs,  for 
automatically  disconnecting  it  in  case 
of  excessive  foreign  currents  as  might 
be  caused  by  Induction  and  an  arrester 
for  keeping  the  potential  between  lines, 
and  between  lines  and  ground  (o  a  low 
value  during  lightning  disturbances. 
The  other  line  consists  of  the  by-pass 
arresters,  which  are  used  without  con- 
nection to  ground,  across  an  inductive 
circuit  as  a  current  transformer  or 
regulator  coll.  to  by-pass  a  high  fre- 
quency disturbance  so  that  It  will  not 
damage  the  apparatus  but  will  be 
passed  on  to  where  it  can  be  dis- 
charged to  ground  through  a  lightning 
arrester.      See    adv.    pages    1201-1223.— 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 

National    Bank    Bldg.,      Elmhurst,      III. 

"RVA." 

Ball  Switch  ft  Signal  Co..  Garwood.  N,  J. 

Harvard  Electric  Co..  616  W.  Van  Huron 

St.,    Chicago,    III. 
Hlckey  ft  Schneider,  Inc.,   419-43   E.   Jer- 
sey St..  Elisabeth,  N.  J.     "H  ft  S." 
Maxwell    Engineering    ft      Mfg.     Co..      61 
Broadway.  New  York.  N.  Y.     "Memco." 
Railway    ft    Industrial    Engineering    Co.. 

Greensburg,   Pa.      "R.  and  I.  E." 
ROYAL  ELECTRIC  MPG,  CO..  666-103  E. 

4IRh  St..  Chicago,   HI.     "Royal." 
Southern  Electrical  Equipment  Co.,  Char- 
lotte.  N.   C. 
WESTINGHOUSE    ELECTRIC    ft    MPG. 
CO..    East    Pittsburgh.    Pa.      "Westing- 
house."      (See   display   adv.    on    pages 
1195-1401.) 
ARRESTERS,  LIGHTNING.   MULTlGiAP. 
—On   circuits   operating  at   10,000  volta   or 
below,    the    lightning    protection   Is   usually 
obtained  by  the  use  of  the  necessary  num- 
ber or  spark  japs  In  series  with  a  suitable 
resistance.      This    general     class     Is     often 
called  the  multlgap  type.    Sumo  types  have 
a  single  series  circuit  through  the  arrester 
and    others    have    two    or    three    paths    In 
multiple.    The  muitlpath  type  provides  bet- 
ter  protection  as   it   can    be   adjusted   ror 
the  various  kinds  of  discharge  in  the  sys- 
tem.   One  type  of  gap  arrester  has  a  solen- 
oid circuit  opener  which  increases  the  re- 
sistance to  the  flow  of  line  power  to  ground. 

Canadian  General  Electric  Co.,  212  King 
St..    W.,   Toronto.   Ont..   Can.      "C.G.E." 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

ELECTRIC  SERVICE  SUPPLIES  CO 
17th   ft  Cambria  Sts.,  Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenectady 
N.  Y.  A  Graded  Shunt  Resistance  Mul- 
ti-gap Arrester  suitable  for  Indoor  or 
outdoor  installation  on  circuits  up  to 
16,000  volts.  For  Installation  in  stations 
and  substations  and  on  feeders  for  the 
protection  of  motors  and  transformers 
and  on  lines  for  protecting  transform- 
ers. Essential  feature  is  the  metal  cyl- 
inders, spaced  with  small  air  gap  be- 
tween them  and  connected  between  line 
and  ground,  which  act  as  condensers 
and  give  arrester  sensitiveness  causing 
it  to  discharge  at  much  lower  voltage 
then  would  an  arrester  having  only  a 


single  gap  of  length   equal   to  sun 
small    gaps.       (Bulletin     45S01A.)       ..... 
G-E    Compression    Chamber    Multlgap 
Arrester    for    the    protection    of    die- 


* 


G-E    Lightning  Arresters 

trlbutlon  transformers  Is  designed  to 
meet  the  demands  for  an  arrester 
which  would  give  good  protection  and  of 
such  a  cost  that  It  could  be  placed  at 
the  terminals  of  even  the  smallest 
transformers.  It  consists  of  multi-gaps 
and  resistances  mounted  In  a  porce- 
lain tube.  Its  construction  and  the  ma- 
terials used  are  such  that  the  arrester 
is  not  only  light  and  compact,  but  also 
water -proof  and  11  re -proof,  features 
which  make  Inspection  unnecessary. 
(Bulletin  46303A.)  See  adv.  pages  1203- 
LINE    MATERIAL    CO.,    So.    Milwaukee. 

Wis.     (See  display  adv.  page  1KB.) 
SCHWEITZER  ft  CONRAD.  INC..  4431-38 
Ravens  wood    Ave.,     Chicago,     III.      The 
S     &     C     Type     "L"     Multi     Chamber 
lightning     arrester      Is      suitable      for 

not  exceeding  3.000   volts  to  ground.     It 


Ths  S.  ft  C.  Type  L  Arrester 


intirely 


mail   \ 


hole,  at  the  lower  end.  Mounted"! 
side  of  the  housing  Is  a  rests  tan 
connected  In  series  with  a  number  of 
discharge  gaps.  Separate  cylindrical 
chambers  open  at  one  end  only  are 
formed  in  blocks  of  Insulating  ma- 
terial of  very  high  heat  resisting  quali- 
ties. The  gaps  are  located  in  each  of 
the  chambers  near  the  back  or  closed 
end.  When  a  discharge  passes  through 
... ._..      ...       .    .    a|r    ^^    oI 


f  the  r 


i   the   i 
towara    in*    n™>r>    ^t»h       —■  ■ 
action   Is   i 

tng  the  art   

current,  which  tendi.  L„  ,.,.... -.  „,r 
high  voltage  discharge.  The  insulat- 
ing blocks  are  so  assembled  that  th? 
chamber  openings  are  diametrically 
opposite  each  other.  This  arrangement 
prevents  bridging  the  gaps   by  the  arc 

WESTINQHOUSE    ELECTRIC    ft    MFG. 
""     East  Pittsburgh.    Pa.     "Westlng- 
"  "      (See  display  adv.  pages   1395- 


1402.)' 


FILM  — 


RRESTERS,         LIGHTNING,        OXIDE 

~~he  necessity  for  frequent  charging 
lytic  arresters  led  to  the  develop- 
.-.— .  ..  .he  oxide  film  type,  in  which  the 
electrolytic  medium  is  a  pressed  powder 
which  does  not  freeze  and  requires  no 
charging.  This  type  of  arrester  is  there- 
fore desirable  for  use  at  unattended  sub- 
stations or  large  transformer  installations 
charged  dally,   except  at 


great   inconvenience   t 
Manufacturers: 

Canadian  General   Electric  Co.,   212   King 
St.,   W.,   Toronto.  Ont..    Can.      "C.G  E." 
GENERAL  ELECTRIC  CO.,  Schenectady  „„„ 

J*.    Y.      G-E   Oxide    Film    Arresters  are     socket  „._„u,^,u,,„ 
in   service   In   all   parts  of   the   United     Co.,   103  Hawthorne 


States,  some  since  1016.  They  are  made 
for  all   a-c.    circuits  above    1,000    volts. 
and    are    suitable    for    use    where    the 
highest  degree  of  protection  is  desired 
The  Insulation  used   Is  unusually  high 
with   respect   to   the   maximum    rating 
of  the  arresters.    All  Iron  or  steel  parts 
are    either    sherardized    or    galvanised. 
Sheet  metal  parts  are  painted  In  addi- 
tion.    The  simplicity  or  design,  ease  of 
erection,  Inspection  and  repairs  and  the 
small   space   requirement   are   features 
of    Importance    In    arrester    selection, 
(Bulletin      Y-1441  )        See      adv.      pages 
1203-1113.— Adv. 
ARRESTERS,        LIGHTNING.        TELE- 
PHONE AND  TELEGRAPH.— A  device  for 
diverting    lightning    and    all    high -potential 
current   to  ground    instead   of  through    the 
telephone  or  telegraph  instruments.    It  usu- 
ally consists  of  an  air  gap  between  two  car- 
bon   blocks,    although    metal    is    sometimes 
used.      Some   arresters   have    the   gap   died 
with  a  perforated  or  slotted  sheet  of  thin 
mica,    or   In   some  cases  one  of  the  carhim 
blocks   la   recessed   and   filled   with   fui 
metal,      which     melts     and      permane 
grounds  the  line  under  heavy  discharge- 
recent  development  in  the  vacuum  arrest 
which  consists  of  a  spark  gap  situated 
a  partial    vacuum    or    vacuum    tube.      T: 
type  has  a  number  of  advant»«-»*   «iw.h 
wide  gan,  larger  electrodes,  a: 
mg    and    grounding,    and    sensitiveness    t< 
high-frequency  discharges.    A  lightning  ar 
— -••-   — '-  of  two  or  more  metal   plate: 


■  r.-n. 


Of    fus- 


I   like 


called  a  saw-tooth  a 

used.    These  varlouL  .. , „ „  ... 

also   used  on   fire  alarm,    railway   signaling 
and  other  signaling  circuits.     Also  see  Pro- 
lectors,    telephone. 
Manufacturer*: 
American  Electric  Co.,   3401   S.   State  St., 

Chicago.  III. 
Arrow    Conductor    ft    Mfg.    Co.,    163*    W. 

Adams  St.,   Chicago,   III       "Arrow." 
Brach  Mfg.  Co..  L.  S.,  127-129  Sussex  Ave.. 

Newark.  N.   J. 
Bunnell   ft  Co..    J.    H..    12   Park  PI.,    New 
York,  N.  Y.     "Bunnell,"  "Union."  "Tri- 

Canadian  General  Electric  Co.,  212  King 
St.,  W.,    Toronto.   Ont..   Can.      "CO  E." 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

Chance  Co.,  The,  Centralla,  Mo,  "Sky- 
Rock  Pt." 

Cook  Electric  Co.,  900-910  W.  Van  Buren 
St.,  Chicago,  111.     "Cook." 

Cox  Arrester  Co.    C.  E..   Eaton,  OMo. 

D  ft  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  R.  I. 

Ericsson  Mfg.  Co..  Buffalo.  N.  Y. 

ESSEX  MFG.  CO..  117  Mulberry  St.,  New- 


.    N.   J. 


Foote.  Pier. 


n  ft  Co.. 
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.-CABOT        ELECTRIC        CO.. 
THE.  125  Amory  St..  Boston.  Mass. 
KELLOQG   SWITCHBOARD  &   SUPPLY 
ft  Aberdeen  Sts.,  Chicago, 


CO.,  Adai 


111. 

Maxwell  Engineering  ft  MTg.  Co..  SI 
Broadway.  New  York,  N.  Y.    "Memco." 

Michigan  Electric  Specialty  Co.,  Muske- 
gon, Mich.    "Vac-M." 

Minnesota  Electric  Co..  309  2nd  Ave.,  S., 
Minneapolis.   Minn.     "Chapman." 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge. 


National  Elect 
"      Ohio. 


ic  Specialty  Co.,  The,  To- 

.  .....    "Vac-M." 

Reliable    Electric    Co.,    314B   Carroll   Ave., 

Chicago.  111.      "Reliable." 
StrombPrg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New   York,  N.   Y. 
ARRESTERS,      SPARK,      ARC       LAMP, 
ETC.— When   open  arc   lamps  are   used   foi 
l.iterior    lighting    in    places    where    readily 
inflammable  material  Is  In  the  vicinity,  they 
are    provided  with   spark   arresters   to  pro- 
vent  the  escape  of  sparks  or  hot  carbon  or 
melted  copper.    These  are  very  seldom  used 
now,  as  the  old  open  arc  lamps  are  practi- 
cally   obsolete.      Arc    lamps    used    in    such 
places  now  have  electrodes  completely  en- 
closed  in    tight -fitting  globe  and  spark  ar- 
esters   are    then   not   required. 
Manufacturers: 
Brnch  Mfg.  Co..  L.  S.,  127-129  Sussex  Ave 

Newark.   N.  J. 

Canadian   General   Electric   Co.,    212  King 

St..  w..  Toronto,  Ont.,  Can.     "C.O.S° 

IRQ  LOCK,— Trade    name    for    looking 

lUfactured  by  the  Arrow  Electric 


,  Hartford,  Conn. 
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Way  Electric  Appliance  Corp.,  Toledo. 
Ohio. 

ARROW.— Trade  name  for  leather  bolt- 
ing manufactured  by  the  W.  D.  Allen  MTg. 
Co..    566  W.    Lake   St..    Chicago,   III. 

ARROW.— Trade  name  for  lightning  ar- 
resters manufactured  by  the  Arrow  Con- 
ductor &  Mfg.  Co..  1534  W.  Adams  St., 
Chicago,    III. 

ARROW.— Trade  name  for  wiring  special- 
ties manufactured  by  the  Arrow  Electric 
Co.,   103   Hawthorne  St.,   Hartford,    Conn. 

ARROW.— Trade  name  for  annunciators 
manufactured  by  Ed  war  as  &  Co..  Inc.. 
140th  ft  Exterior  StB.,   New  York,  N.  T. 

ARROW  CONDUCTOR  A  MFG.  CO.— 
1536  W.  Adams  St..  Chicago.  111.  Manufac- 
turer of  lightning  protective  equipment. 
Business  established  1908.  President.  It.  C. 
Glanke;  treasurer  and  general  manager, 
A.  A.  Glanke. 

ARROW  ELECTRIC  CO.-  Hartford,  Conn. 
Manufacturer  of  electrical  wiring  special- 
ties. Business  established  1308.  President 
and  treasurer.  C.  Q.  Perkins;  v  lee  -ureal  dent 
and  general  manager,  Edward  A.  Qrler: 
secretary,  B.  C.  Perkins:  sales  manager. 
H.  C.  Pond.  Main  office  and  factory.  103 
Hawthorne  St..  Hartford,  Conn.  Branch 
offices  and  warehouse's.  579  Howard  St. 
San  Francisco.  Cal.i  297  Franklin  St.,  Bos- 
ton, Mass.:  560  W.  Monroe  St..  Chicago. 
111.  District  offices.  253  Broadway.  New 
York,  N,  Y.;  Seitz  Bldg..  Syracuse,  N.  Y.: 
Chamber  of  Commerce  Bldg.,  Pittsburgh. 
Pa. 

ARROW  FLEXIBLE  CONDUIT  CO.— 
210-12  Canal  St..  New  York.  N.  Y.  Manu- 
facturer of  flexible  steel  conduit  and  ar- 
mored cable.  Business  established  1919. 
President  and  sales  manager,  Albert  Rappa- 
port'  secretary  and  genei   ' 

ARROW    OR  I 

Falls,  N.  Y.  Manufacturer  of  automobile 
and  other  Jacks. 

ARROW  MACHINE  CO.— 4334  Hudson 
Blvd.,  West  Hoboken.  N.  J.  Manufacturer 
of  Incandescent  lamp  making  machinery. 
Business  established  1912.  John  Baacn. 
proprietor.  Branch  office,  Commercial 
Electric  Lamp  Engineering  Co.,  507  Hackeu- 
sack  Plank  ltd..   West  Hoboken,  N.   J. 

ARROW  REFLEX.— Trade  name  tor 
spark  plugs  manufactured  by  the  Reflex 
Ignition  Co..  3088-8086  W.  106th  St„  Cleve- 
land.  Ohio. 

ARSEM  FURNACE A  type  of  labora- 
tory electric  furnace  specially  devised  for 
heating  In  a  vacuum. 

ART  CRAFT  FIXTURE  CO.— SB  Academy 
St..  Newark.  N.  J.  Manufacturer  of  light - 
"  "  ortable  lamps.     Business' 


E.    A.   Walker:    secretary.    A.   F. 
treasurer.   F.   J.    Holm  berg. 

ART  LAMP  MFG.  CO.— 821  S  Wabash 
Ave.,  Chicago,  I1L  Manufacturer  of  port- 
able lamps,  shades  and  torchlers.  Sols 
owner.   E.   C.  Ruttenberg. 

ART  METAL  MFO.  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  lighting  fix- 
tures. President.  W.  E.  Cochran.  Main 
office  and  factory,  Cleveland.  Ohio.  Branch 
offices,  88  Park  I').,  New  York,  N.  Y.; 
Pittsburgh,  Pa.;  327  W.  2nd  St..  Los 
Angeles,  Ca!.;  1010  Gairlck  Bldg..  Chicago, 
III.;  1614  Harvey  St.,  Omaha.  Neb.:  Royal 
Bank  Bldg.,  Toronto.  Ont.  Can. 

ART  METAL  WORKS,  THE.— Newark, 
N.  J.  Manufacturers  of  portable  electric 
lamps.  President.  Louis  v.  Aronson:  see- 
Alexander  Harris:  sales  manager,  F.  W.  Os- 
Siod  Main  office  and  factory,  Aronson  Sq.. 
ewark,  N.  J.  Branch  offices.  Palmer 
House.  Chicago.  111.;  698  Arcade  Bldg..  St. 
Louis,  Mo.;  347  5th  Ave.,  New  York,  N.  Y. 
Sales  representatives,  C.  F.  Mallet,  46 
Kearney  St.,  San  Francisco.  Col.:  H.  QUI. 
333  Charles   Bldg..   Denver.    Colo. 

ART  NOVELTY  PRODUCTION  CO.— 1375 
W.  Grand  Ave..  Chicago.  111.  Manufacturer 
of  lamp  bases.     John  Domlncall,  sole  owner. 

ART  SHADE  CO.— 324  N.  Desplalnes  St.. 
Chicago,  III.  Manufacturer  of  lamp  shades 
and  glass  bowls.  President  and  treasurer, 
B.    P.   Vanderwlcken;   secretary,   B.  Ross. 

ART  SPECIALTY  CO.— 805  S.  11th  St., 
Philadelphia,  Pa.     Manufacturer  of  portable 


ARTCRAFT  METAL  STAMPING  CORP. 
—1022-34  Myrtle  Ave.,  Brooklyn.  N.  T. 
Manufacturer  of  lighting  fixtures,  sockets 
and  lighting  specialties.  Business  estab- 
lished 1919.  President.  David  Shapiro; 
vice-president  and  general  manager, 
Charles  Thoma;  secretary,  Solomon  Shapiro; 
treasurer  and  sales  manager,  Joseph 
Shapiro. 

A  RTF  I  BR  E,— Trade  name  for  lighting- 
fixtures  manufactured  by  Fibred uro.  Inc.. 
316  Broadway.    New    York,    N.    T. 

ARTHUR  A  FOWLER  CO.— Uftt  N. 
Browne  St.,  Spokane,  Wash.  Manufacturer 
of  electric  heating  devices  and  battery 
charging  panels.  Business  established  1917. 
President  and  general  manager,  Guy  Ar- 
thur: vice-president.  P.  L.  Fowler;  sec- 
retary. C.  W.  Rathbun:  treasurer,  C.  8. 
Bennett.  Sales  representatives,  Montana 
Electric  Co..  Butte,  Mont.,  Great  Falls. 
Mont.;  Washington  Electrio  Supply  Co.. 
Spokane.   Wash. 

ARTIFICIAL  DAYLIOHTINQ  CO.,  INC. 
—227  W.  17th  St..  New  York,  N.  Y.  Manu- 
facturer of  color  Identification  and  daylight 
lamps.  Established  1916.  President  and 
general  manager,  Norman  Macbeth;  sec- 
retary and  sales  manager,  H.  G-  Ballsy. 

ARTIFICIAL  LINE.— In  land  line  tele- 
graphs, submarine  cable  working,  composite 
telephony,  and  printing  telegraph  systems, 
where  duplex  operation  is  maintained,  an 
artificial  line  is  made  a  part  of  terminal 
apparatus.  In  resistance  and  capacity  the 
artificial  line  Is  made  to  equal  the  same 
factors  of  the  real  line  In  use. 

ARTISTIC  BEAUTY.— Trade  name  for 
lighting  fixtures  manufactured  by  the  Clin- 
ton Metal  Lamp  Co.,  BE  Chrystie  St.,  New 
York.  N.  Y. 

ARTISTIC  LIGHTING  FIXTURE  CORP. 
—21-26  E.  Houston  St..  New  York.  N.  Y. 
Manufacturer  of  electric  lighting  fixtures. 
Business  established  1916.  President,  treas- 
urer and  general  manager,  S.  H.  Shimlnsky; 
secretary,  J.  Trichlinger. 

ARTS  ELECTRICAL  CO.— 23  Grand  St.. 
Troy.  N.  Y.  Manufacturer  of  frosting  com- 
pounds for  lamps.  Business  established 
ISO?.  President  and  general  manager.  John 
L.  Arts.  Jr. 


fsctured  by  Johns-Manvllle.  Inc..  Madison 
Ave.   ft   41st   St..   New  York,  N.   Y. 

ASBESTO-SPONGE — Trade  name  for 
asbestos  sheets  manufactured  by  Johns- 
Manvllle.  Inc.. '  Madison  Ave.  &  41st  St.. 
New   York.    N.   Y. 

ASBESTOCEl Trade  name  for  ashentoR 

N.    Y. 
AS BESTOL.— Trade    name    for    llnemen'i 

leather  gloves  manufactured  by  the  Elsen 
"    Glove  Co.,  Armltage  &  Elston  Avea. 
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Acids  and  alkalies  do  not  affect  It  and  In 
Its  pure  state,  free  from  metallic  oxides. 
It  is  a  good  electrical  Insulator,  Its  re- 
sistivity being  about  160.000  ohm-cm.,  and 
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Its  mechanical  strength  and  to  Improve 
the  Insulation  properties,  and  It  Is  then 
fabricated    into    paper  "or    sheets,    boards. 
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attendants,  welders  and '  other  operatives 
that  are  compelled  to  work  In  the  vicinity 
of  dangerously  h'gh   temperatures. 

ASBESTOS  BOARDS,  LININGS,  LUM- 
BER,   SHEET,     ETC Due    to    their    flre- 

reslailve  qualities  these  types  of  building 
material  are  made  In  the  forms  noted.  In 
general  they  are  composed  of  a  mixture  o 
asbPRtos  fiber  and  Portland  or  other  cement, 
and  rolled  under  pressure  Into  slabs  and 
sheets  varying  in  thickness  from  %  to  1 
inch  and  of  various  sizes.  It  Is  used  for 
lining  cutout  cabinets,  panelboarrls.  switch 
boxes  and  In  other  locations  where  resist- 
ance to  Are  Is  desired.  This  material  can 
be  worked  with  suitable  tools  and.  If  thin, 
even  with  ordinary  tools. 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave. 
and  Stokley  St..  Philadelphia,  Pa. 


Barwood  Mfg.  Co.,  T...  J.,  stoneham 
Branch,    Boston   80,    Mass.    "Barwood." 

Dagnall  Asbestos  ft  Insulation  Co.,  316 
Lagauchetfere  St.,  W.,    Montreal,   Que., 

Dominion  Asbestos  A  Rubber  Corp.,  1B4 
Naussau  St.,  New  York.  N.  Y. 

DOWNEY  CO.,  GILBERT  H„  7  8.  l?th 
St.,  Philadelphia.  Pa. 

Eastern  Asbestos  Co..  303  Turks  Head 
Bldg.,   Providence,   R.   I.     "Easco." 

Franklin    Mfg.   Co..    The,   Franklin.   Pa. 

INDEPENDENT  LAMP  ft  WIRE  CO.. 
1737  Broadway,  New  York,  N.  Y.  (See 
display   advertisement  on   page  1261.) 

Johns-  Man vl He.  Inc.  Madison  Ave.  and 
41st  St.,  New  York,  N.  Y.  "Asbestoce!" 
board,  "Asbesto- Metallic,"  "Non-Burn" 
linings,  "Vltribestos,"  "F  I  r  e  -  F  e  1 1." 
"Thermo  Fire-Felt,"  "Vitro  Fire-Felt," 
"Asbesto- Sponge"      sheets,      "Translte" 

Keaabe'y    ft    Mattlson    Co..    Ambler,    Pa. 

"Ambler." 
Kramig  ft  Co.,  R.  E.,  8th  St.  and  Eggles- 
ton     Ave.,     Cincinnati,     Ohio,      "Coal 
Savers." 
Mikesell  Bros.  Co.,   168  N.   La  Salle  St., 

Chicago,  HI.     ■■Mibroco." 
National  Asbestos  Mfg.  Co..  183-193  Hen- 
derson St.,  Jersey  City,  N.  J. 
Standard  Asbestos  Co.,   89   Bee  km  an   St.. 

New  York,  N.  Y. 
WESTINGHOUSB    ELECTRIC    ft    MFG. 
CO.,    East   Pittsburgh.   Pa.      (See   dis- 
play adv.   pages   1396-1401.) 
ASBESTOS -COVERED      WIRE.    —   See 
Wire,   asbestos-covered. 

ASBESTOS  D I APH  RAO  MB.— Asbestos  la 
used  as  the  base  for  many  typea  of  elec- 
trolytic diaphragms,  as  cloth,  board  in 
various  forms,  both  plain  and  Impregnated 
with  powders  and  with  melted  surphur. 
Asbestos  is  particularly  suited  for  a  dia- 
phragm material  in  alkaline  solutions.  (Bee 
Diaphragms.) 

ASBESTOS  FIBRE  SPINNING  CO.— 
North  Wales,  Pa.  Manufacturer  of  asbestos 
cloth,  tape,  tubing  and  other  insulating 
product-  *"-— ...■.-.--..  ..-.i  Tr- 
ident,      ,_._.     . 

and  general  manager,  George  Schafenacker, 
Jr. ;  secretary,  treasurer  and  sales  man- 
ager. W.  H.  Huber.  Branch  office,  1113 
Chestnut  St..   Philadelphia.   Pa. 

ASBESTOS  GLOVES,   PAPER,    WIRE.— 

See     Gloves,     asbestos;     Paper,     asbestos; 

Wire,      asbestos- covered;      Wire,      magnet, 

asbestos -covered. 

ASBESTOS      PAPER.— See      Paper,      as- 

A8BEBTOS  TUBING,  TWINE,  YARN, 
ETC.— Asbestos  is  a  fibrous  mineral  which 
In  pure  form  resembles  cotton.  It  Is  combed 
out  and  spun  into  loose  strands  and  may 
then  be  woven  Into  tape,  twine,  cord,  yarn, 
sleeving,  cloth,  etc..  or  may  be  wound 
directly  onto  bare  wire.  In  the  woven  forms 
It  is  employed  more  as  a  fireproof  insula- 
tion than  electrical.  It  is  used  frequently 
for  protecting  armature  windings,  and  on 
arc -lamp,  furnace  and  oven  leads  and 
heating- device  cords.  When  wound  directly 
on  the  wire  It  Is  first  Impregnated  with  a 
cement,  which  greatly  Increases  its  utility; 
In  this  form  it  Is  used  extensively  In  certain 
electromagnet  windings  or  any  other  place 
where  high  temperatures  are  encountered. 
(Also  see  Tape,  asbestos.) 
Manufacturers; 
Advance    Packing    &    Supply    Co..    84    B. 

Lake  St..  Chicago.  III. 
American  Asbestos  Co..   Norrlstown,  Pa. 

(Tape,  yarn.) 
American    Insulation    Co.,    Roberts    Av . 

and  Stokley  St.,  Philadelphia,   Pa. 
Anchor     Packing    Co..     Lafayette     BUg , 

Philadelphia    "- 
Asbestos  Fibr 

Pa. 
Atlantic    Asbestos    Co.,    Butler   and    Sep- 

vira  Sts.,   Philadelphia,  Pa. 
Bartlett.    Inc.,    H.    N.,    19    Park   PL,    New 

York,  N.  Y. 
CHICAGO    MICA    CO.,    11-21    Water    St., 
Valparaiso,  Ind.   (Tubing.)    (See  display 
-  J page   1320.) 


Canada. 
Dielectric  Mtg,  Co.,  St.  Louis,   Mo.    "D1- 

Domlnlon  Asbestos  &   Rubber  Corp.,   164 

Nassau  St.,  New  York,  N.  Y. 
DOWNEY    CO.,    GILBERT    B.,    1    S.    17th 

St..  Philadelphia.  Pa. 


■e  Spinning  Co..  North  V 
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■  &  Rubber  Co..  27  Cum- 
berland St..  Charleston,  S.  C.    "Garco." 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  T.,  (See  display  adv.  pages  110!- 
1221.) 

Goetzke  Gasket  &  Packing  Co.,  Georges 
Rd.,  New  Brunswick,  N.  J.  (Packing 
and  Baskets.)    "Elastic." 

Johns-  Man vllle.  Inc..  Madison  Ave.  and 
list  St..   New  York,   N.    Y. 

Keaebey    ft    Mattlaon    Co.,    Ambler,    Pa. 

Kramlg   &    Co..    R.    E.,    8th    St.    and    Eg- 

Kleston  Ave..  Cincinnati,  Ohio. 
Mlkesell   Bros.   Co.,    166   N.    La   Salle   St., 

Chicago,  111.      ■Mlbroco." 
Mitchell -Rand    Mfg.    Co.,     18    Veeey    St., 

New  York.  N.   Y.     "Shield  Brand." 
ROCKBESTOS  PRODUCTS  CORP..   P.O. 

Drawer  1102,   New   Haven,    Conn. 

CO.,  East  Pittsburgh.  Pa.  "Westing- 
house."  (See  display  adv.  pages  1386- 
1402.) 
ASH  HANDLING,  POWER-PLANT.— Ash 
disposal,  like  coal  handling,  assume  a  many 
forms,  depending  upon  the  quantity  of  ash 
to  be  disposed  of,  the  distance  and  eleva- 
tion involved  and  the  mode  of  receiving  or 
delivering  the  ashes  for  final  removal. 
Ashes  are  extremely  corrosive  as  well  as 
abrasive,  so  that  apparatus  with  minimum 
moving   parts   exposed   to   the  ash   should 

The  largest  plants  dump  their  ashes  from 
Ihe  ash  hoppers  immediately  beneath  the 
boiler  furnaces  Into  railroad  or  ash  car* 
hauled  by  machine  or  animal  along  a  track 
laid  below  the  boiler-room  floor.  The 
smaller  plants,  with  up  to  200  tons  of  ash 
per  day,  use  ash  conveyors  of  the  steam 
Jet,  bucket  and  belt  types  and  scrapers. 
Which  type  Is  the  best  depends  upon  the 
tonnage    Involved,    station   layout,    etc. 

Hand  shoveling,  hand  car  and  wheel- 
barrow should  be  abolished  on  the  score  of 
cost  almost  everywhere  and  mechanical 
apparatus  used  Instead.  The  steam  Jet  and 
the  hoist  can  almost  Invariably  be  used 
when  the  clamshell  and  other  more  bulky 
equipment  la  not  feasible. 

Many  plants  adopt  mechanical  stokers 
but  fall  to  save  labor  costs  by  handling 
their  coal  and  ashes  mechanically.  Thi 
mechanical  coal  and  ash- handling  equip- 
nients  are  the  complement  of  the  mechan- 
ical stoker. 

ASH B HOOK  ELECTRIC  CO.— 1111  Rsv 
enswood  Ave.,  Chicago.  111.  Manufacturer 
of  farm  lighting  and  power  plants,  storage 
batteries  and  battery  charging  and  battery 
repair  shop  equipment. 

ASCHROFT  MFG.  CO.— New  York.  N.  Y. 
Manufacturer  of  steam  gages.  Main  office. 
119  W.  40th  St..  New  York,  N.  Y.  Branch 
office.  27  N.  Jefferson  St..  Chicago,  Til. 

A8HCROFT  PROCESS.— An  electrolytic 
process  for  the  production  of  metallic  so- 
dium. Fused  salt  is  electrolysed  In  one 
'compartment  with  a  carbon  anode  and  a 
lead  cathode,  the  fused  lead-sodium  alio) 
being  led  Into  a  second  compartment  in 
which  the  alloy  serves  as  anode  in  a  bath 
of  fused  caustic  soda.  Metallic  sodium  Is 
then  deposited  on  an  iron  cathode,  the 
deposition  being  much  more  efficient  at  the 
lower  temperature  of  the  fused  caustic  soda 
than  if  carried  out  directly  from  the  fused 
■alt,  which  Is  at  a  much  higher  temperature 

ASHEViLLE  MICA  CO.— Blltmore,  N.  C 
Manufacturers  of  mica  and  mica  product i 
Business  established  1899.  Partnership  of 
W.  Vance  Brown  and  S.  Herbert  Brown. 
Main  office  and  factory,  Blltmore,  N.  C. 
Branch  offices.  212  W.  Austin  Ave.,  Chi- 
cago. Ill-:  217  Centre  St.,  New  York,  N.  Y. 

ASHTON  MFG.  CO.— is*  Emmet  St., 
Newark.  N.  J.  Manufacturer  of  gasoline 
and  kerosene  torches  and  fire  pots.  1  ' 
m-aa    established     1909.       President.    E 

Kerr:  vice-president,  C  J.  Kerr;  secre 

treasurer  and  general  manager,  J.  B.  Kerr. 

ASHTON  VALVE  CO.— Bonton,  Mass. 
Manufacturer  of  gages  and  valves.  Presi- 
dent, O.  C.  Keckley;  vice-president,  L.  A. 
Lrdan;  secretary  and  treasurer,  J.  S. 
White.  Main  office.  Boston,  Mass.  Branch 
offices.  137  Liberty  St..  New  York,  N.  Y.; 
318  W.  Washington  St..  Chicago.  111.:  601 
Mission  St..  San  Francisco,  Cal. ;   St.  Louis, 


Mo.:   Mllwi 
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ASPHALT,  INSULATING.— A  natui 
pitch  of  bituminous  character,  composed 
a  mixture  of  hydrocarbons.  Asphalt 
generally  black  In  color.  At  ordinary  ter 
peratures  it  Is  hard,  but  when  heated  It 
becomes  viscous  at  about  70°C.  and  melts 


at  about  100°C.  It  has  a  dielectric  strength 
of  about  1100  volts  per  mm.  apd  Is  used  In 
the  manufacture  of  insulating  varnishes 
and  impregnating  and  sealing  compounds. 
especially  those  for  sealing  cable  Joints  and 
potheads,  and  storage  and  dry  batteries, 
ir  is  ^radically  unaffected  by  water,  ordi- 
nary acids  or  alkalies. 
Manufacturers: 
American    Insulation    Co..    Roberta    Ave. 

A  Stokley  St.,  Philadelphia.  Pa. 
Barber    Asphalt    Paving    Co.,    The.    Land 
Title  Bldg.,  Philadelphia,  Pa.  "Genaseo." 
Blnswanger  &  Co..  B.,  B29-835  N.  3rd  St., 

Philadelphia,  Pa. 
Cochrane     Chemical    Co..     132     Danforth 

Ave..  Jersey  City,  N.  J. 
Columbus  Varnlah  Co.,   The.   2G4  Cosslns 

St..  Columbus,  Ohio.    "Columbus." 
Dielectric  Mfg.  Co.,   St.   Louis,  Mo.    "Di- 
electric." 
DOWNEY   CO..   GILBERT  H..   7  S.    17th 

St..  Philadelphia,   Pa. 
INTERNATIONAL    PAINT    CORP..     915 
Olive  St.,   St.  Louis,   Mo.      "Inco   Insul- 
Ite."       (See    display    advertisement    on 
page   1320.) 
Mitchell-Rand    Mfg.    Co.,     18    Vesey    St.. 

New  York.  N.  Y. 
Ruberold  Co..  The.  96  Madison  Ave.,  New 

York.  N.  Y.      "P  &  B." 
Standard  Asphalt  &  Refining  Co..    208   S. 

LaSalle  St..  Chicago,  m.    "Sarco." 
ASPHALTIC    JAPAN.— (See  Japans,   as- 
phalt lo,  etc.) 
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leal  laboratory  or  othei 
similar  processes,  or  for  nroduclng  a  move- 
ment of  gases  or  liquids  by  the  suction 
principle,  as  with  an  exhaust  fan. 

ASSOCIATED  ENGINEERS  CO.— ISA  N. 
Dearborn  St..  Chicago.  111.  Manufacturer 
of  lighting  fixtures,  cable  racks,  disconnect 
■witches,  soldering  irons  and  controller  re- 
lease devices.  President.  W.  L.  Abbott: 
vice-president.  C.  A.  Keller;  secretary.  H. 
A.  Fife;  treasurer,  G.  E.  McKana. 

ASSOCIATED      MANUFACTURERS     OF 
ELECTRICAL      SUPPLIES— This 
association   of   corporations.    Arms 
vlduals  actively  engaged  In  the  r 


of   electrical   suppll 
itruction   materials, 
in   191E  for  the  purpose  of  "advs 


inlird 

protecting  the  Interests  of  the  manufac- 
turers of  electrical  supplies  and  of  the 
manufacturers  of  materials  entering  Into 
electrical  construction.  In  manufacturing, 
engineering,  safety  and  other  problems,  to 
promote  the  standardisation  or  electrical 
material,  to  collect  and  disseminate  Infor- 
mation and  to  promote  co-operation  among 
the   members." 

General  matt  eriSiffec  ting  thi 
policies  and  management  an 
direct  Jurisdiction  of  the  Board  of  Gover- 
nors and  officers,  acting  under  advice  of  a 
general  counsel.  Effective  work  for  the 
individual  manufacturer  is  accomplished 
through  the  formation  of  sections,  each 
section  covering  some  particular  and  specie! 
line  of  devices  embraced  In  the  broad  terrr 
"electrlcal  supplies."  Sections  are  subdi- 
vided into  committees  or  groups,  each  o 
which  Is  a  complete  organization  In  Itself 
thus  enabling  the  Individual  manufacture: 
to  take  part  In  the  particular  line  of  work 
In  which  he  is  interested,  and  to  suggest 
activities   which  may  be    considered. 

The  following  sections  have  been  organ - 
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Lighting  Fixture 
ceptacle  and  Socket.  Line  Material,  Molded 
or  Formed  Insulation,  Nontnetalllc  Con- 
duit. Metal  Molding,  Outlet  Box,  Panel- 
board  and  Switchboard.  Rigid  Conduit, 
Signaling  Apparatus.  Snap  Switch,  ant" 
Wire  and  Cable. 

The  Association  has  attained  remarkablt 
results  In  the  line  of  standardization,  wltl 
an  Immense  saving 'to  the  manufacturer! 
and  a  great  convenience  to  the  consumers 
It  has  co-operated  with  the  Underwriters 
laboratories  in  standardizing  products  am 
having  them  listed  by  the  Underwriters 
The    Federal   Trade 
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the  electrical  Industry. 


ting 


produ< 
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applicable    to    the    requirements    of    each 
branch    of    the    Industry.     The     ' 


_  __  the  Merchants  Association 
_.  New  York,  the  Chnmber  of  Commerce  cf 
the  United  States,  the  Electrical  Manu- 
facturers' Council,  and  has  a  representa- 
tive on  the  Electrical  Committee  of  the 
National  Fire  Protection  Association  and 
therefore  has  a  voice  In  preparing  the 
National  Electrical  Code. 

Many  important  subjects  have  been  con- 
sidered by  the  sections,  to  Improve  manu- 
facturing, shipping,  accounting,  selling,  col- 
lection and  similar  features  of  the  business 
also  to  determine  the  current  and  probable 
future  demands  and  market  conditions,  etc. 

General  offices  are  In  the  Carbide  and 
Carbon  Bldg.,  20  E.  42nd  St..  New  York 
City.  The  officers  for  1821-22  are:  Presi- 
dent, Shiras  Morris,  Hart  &  Hegeman  Mfg. 
Co.,  Hartford,  Conn.;  vice  president,  W.  H. 
Thornlj;  treasurer,  J.  W.  Perry;  general 
secretary,    Charles   E.  Dustin. 

ASSOCIATION  OF  EDISON  ILLUMIN- 
ATING COMPANIES— Organized  In  1886. 
An  association  of  central-station  companies 
licensed  under  the  Edison  patents.  The 
object  of  the  association  Is  "the  develop- 
ment of  the  service  to  the  public  of  elec- 
tricity for  light,  heat  and  power  and  the 
promotion  of  co-operation  among  Its  mem- 
bers In  dealing  with  the  scientific,  engi- 
neering and  oonimerc  al  problems  Involved." 
There  are  now  71  member  companies,  and 
1  honorary  members,  the  latter  being  the 
General  Electric  Co.,  Thomas  A.  Edison. 
R.  R.  Bowker.  and  Wilson  "B.  Howell.  The 
annuel  convention  Is  usually  heH  in  Sep- 
tember. The  minutes  of  the  meetings  are 
distributed  among  member  companies,  but 
are  not  published.  Officers  for  1920-21  are; 
President,  Walter  H.  Johnson:  vice-presi- 
dent, M,  S.  Sloan;  treasurer.  E.  A.  Edklns; 
secretary.  P.  S.  Miller.  SOth  St.  and  East 
End  Ave.,  New  York,  N.  Y. 

The  technical  work  of  the  Association  li 
divided  among  the  following  committees: 
Lamp,  Rates,  Utilities  Publications.  Steam 
Turbines  and  Generators,  Electricity  Dis- 
tribution and  Use.  Metering  and  Service 
Methods,  Street  Lighting,  Standards,  and 
Fuel. 

ASSOCIATION  OF  IRON  AND  STEEL 
ELECTRICAL  ENGINEERS — An  inter- 
national organization  founded  in  1807  for 
the  "advancement  of  the  application  of 
dectrlclty  to  the  Iron  and  steel  and  allied 
Industry,"  and  whose  ultimate  aim  Is  the 
complete  electrification  of  this  Industry.  Its 
membership  aggregates  1,200  and  Is  com- 
posed of  electrical  engineers,  electrical 
superintendents,  chief  engineers,  combus- 
tion engineers  and  master  mechanics 
(active  members),  and  designers,  manufac- 
turers and  distributors  tassociate  mem- 
berg).  Thirty-two  of  the  largest  steel 
companies  in  the  United  States,  Canada 
and  France  are  firm  members.  The  Safety- 
First  movement  was  originated  within  this 
organization  and  the  National  Safety  Coun- 
cil was  organized  by  this  society  In  1912. 
The  Association  was  appointed  as  sponsor 
for  the  preparation  of  specifications  cover- 
ing overhead  electric  traveling  cranes  by 
the  American  Engineering  Standards  Com- 
mittee. 


,  vice-presidents,  E.  S.  Jefferies.  Ham- 
ilton. Ont.,  Can.,  and  F.  A.  Wiley.  Chicago, 
III.;  treasurer,  James  Farrlngton.  Stcuben- 
vllle.  Ohio;  secretary,  J,  F.  Kelly,  Empire 
Bldg.,  Pittsburgh,  Pa.  The  board  or  direc- 
tors Includes  the  above  named  officers, 
two  past- presidents.  D.  M.  Petty,  and  C.  A. 
Menk.  and  four  directors.  W.  S.  Hall,  R.  F. 
Gale,  J.    E.    Fries,   and   C.   E.   Bedell. 

The  Association  has  five  active  branches 
at  Pittsburgh,  Cleveland,  Birmingham, 
I'hlladelphla  and  Chicago,  each  of  which 
meets  monthly.  An  annual  meeting  Is  held 
-.,!,>,  „ii  umLv.]  participating.  Over  100 
pertaining  to  the  practical 
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Development, 
lately,  Educational,  and  Electric  Furnace, 
fhese  committees  collaborate  all  the  data 
obtainable  with  regard  to  the  advancement 


latloii  they 


. .,    , nting   the   infor- 

obtalned  in  the  form  of 
annual  convention.  An 
Association  Journal  is  Issued  monthly,  and 
the  Proceedings  axe  published  yearly. 

ASSOCIATION  OF  MUNICIPAL  ELEC- 
TRICAL  UTILITIES  OF  ONTARIO — Pres- 
ident. O.  H.  Scott,  Belleville.  Ont.,  Can.; 
secretary,  S.  R.  A.  Clement.  190  LTnlverslty 
Ave.,    Toronto,   Ont..   Can. 
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ASSOCIATION  OF  RAILWAY  ELEC- 
TRICAL ENGINEERS.— A  national  organi- 
zation, rounded  In  1908,  for  the  advance- 
ment Of  knowledge  pertaining  to  the 
principles,  design,  construction,  mainte- 
nance and  operation  of  railway  electrical 
appliances,  by  discussion.  Investigation  and 
reports  of  the  experiences  of  its  members, 
and  to  provide  a  means  of  exchange  of 
Ideas,  to  the  end  that  railway  electrical 
equipment  may  be  systematized  and  Im- 
proved, Its  membership  aggregates  about 
400  and  consists  of  electrical  engineers  of 
steam  railways  as  senior  active  members, 
subordinate  employees  of  electrical  depart- 
ments as  Junior  active  members,  and  asso- 
ciate  members  representing   the   electrical 

In  the  earlier  days,  the  Association  devo- 
ted Its  activities  principally  to  the  study  of 
electric  car  lighting  and  later  to  the  Illum- 
ination of  railway  shops  and  buildings, 
standardization  of  electrical  equipment, 
light  and  power  as  applied  to  steam  rail- 
roads and  power-plant  organization  and 
equipment.  The  officers  for  1320-21  are: 
President,  L.  S.  BUlau,  B.  A  O.  R.  It.; 
vice-presidents.  L.  C.  Hensel,  Frisco  Lines, 
and  E,  S.  M.  Macnab.  C.  P.  B-  R.:  secre- 
tary-treasurer, Jos.  A.  AndreucettJ,  Room 
411.  C.  &  N.  W.  Terminal  Station,  Chicago, 
Illinois. 

ASSOCIATIONS  AND  SOCIETIES,  ELEC- 
TRICAL.—The  electrical  Industry  Is  rich  in 
Its    organisations,    which    have    contributed 
very  substantially  to  Its  rapid  progress  and 
expansion     through     the     dissemination       ' 
knowledge.    Interchange    at    Ideas    and    _ . 
ordination  of  effort.    There  are  over  thirty 
national    associations,    societies    and    Insti 
tutes  among    the   various   branches   of   tht 
electrical    Industry    In    the    United    States 
and     Canada.      The    two    largest     are     '*" 
American  Institute  of  Electrical   Englni 
and  the  National  Electric  Light  Aasociat 
A    sketch    of   each    of   these,    and    of   sc 
thirty  other  national  organizations  that 
distinctively     or     predominantly    electri 
will    be    found    under   the    name   of   each 
organisation.    Thera  Is  a  larger  number  of 
state  or  geographic  electrical  associations 
which    are    entered    under    their    respective 
names,  together  with  the  name  and  address 
of  the  secretary  and  In  some  cases  also  of 

ASSURANCE,  FACTOR  OF.— The  factoi 
of  assurance  of  a  wire  or  cabla  Insulation 
Is  the  ratio  of  the  voltage  at  which  11  ' 
tested    to   that   at  which   It  Is   used. 

ASTATIC  INSTRUMENTS.— To  ellmln 
the  Influence  of  external  or  stray  magni 
flolds,  the  movable  elements  of  man;  el.. 
tiieal  Instruments  are  so  constructed  that 
the  stray  Held  tends  to  deflect  one  part  of 
the  movable  element  In  one  direction  and 
on  Identical  part  in  the  opposite  direction. 
The  net  deflection  Is  zero.  Such  Instru- 
ments are   called  astatic 

ASYNCHRONOUS.— Not  having  the  same 
frequency— the  opposite  of  synchronous. 
Sometimes  used  to  describe  alternating- 
current  machines  in  which  the  frequency 
1e  fixed  by  outside  conditions  and  the  speed 
changes  with  load,  voltage,  -*-     -■-■  '-   **■■■ 


ATKINS  i.  CO.,  E.  C— Indianapolis,  Ind. 
Manufacturers  of  saws,  tools,  etc,  Business 
established  1867.  President,  H.  C.  Atkins: 
vice -president  and  sales  manager,  N.  A. 
Qladdlng;  secretary,  M.  A.  Potter;  treas- 
urer, P.  C.  Gardner.  Main  office.  402  S. 
Illinois  St.,  Indianapolis.  Ind.  Factories 
Lancaster.  N.  Y.;  Indianapolis,  Ind.:  Ham- 
ilton. Ont.,  Can.  Branch  offices  and  ware- 
houses, 68  Reads  St.,  New  York,  N.  Y.,-  64 
E.  South  Water  St.,  Chicago,  111.:  Atlanta. 
Ga.;  Memphis,  Tenn.r  New  Oleans,  La.; 
Minneapolis,  Minn.;  San  Francisco,  Cal.; 
Portland,  Ore.;  Seattle,  Wash.;  Vancouver, 
B.  C,  Can. 

ATLANTIC— Trade  name  for  electric 
trucks  manufactured  by  the  Atlantic  Elec- 
tric Vehicle  Co.,  893  Freyllnghuysen  Ave., 
Newark,  N.  J. 

ATLANTIC Trade     name     for     rubber 

belting  manufactured  by  the  Quaker  City 
Rubber  Co..  629  Market  St.,  Philadelphia. 
Pennsylvania. 

ATLANTIC— Trade  name  (or  electric 
water  system  pump  manufactured  by  the 
Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls,  N.  Y. 

ATLANTIC— Trade  name  for  leather 
belting  manufactured  by  the  Schwartz 
Belting  Co.,  74-76  Murray  St.,  New  York, 
New  York. 

ATLANTIC  ASBESTOS  CO.— Butler  and 
Sepvlra  Sts.,  Philadelphia,  Pa.  Manufac- 
turer of  asbestos  tape,  tubing  and  other 
products.  Business  established  1916.  Pres- 
ident and  general  manager.  H.  V.  Evcrham; 
secretary,  F.  P.  Sher;  treasurer,  Clement 
Restrln. 

ATLANTIC  CLOCK  CO.— 4E  India  St.. 
Boston,  Mass.  Manufacturer  of  electric 
clocks.      Partnership,    Fred     S.    Atkinson, 


of  creosoted  poles,   crossarms  and 

a  11  way    ties. 
ATLANTIC  ELECTRIC  VEHICLE  CO.— 
FrevHnghuysen    Ave.,    Newark,    N.    J. 
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ASYNCHRONOUS     MACHINE— An    a-c. 

generator  or  motor  In  which  the  ratio  of 
the  frequency  to  the  speed  changes  with 
the  load,  as  an  Induction  generator  or  an 
Induction   motor. 

AT     LAST.— Trade     name     for     electric 
washing  machines  manufactured  by  the  At 


ATERITE    CO.,    INC.— New    York,    N.    Y. 

Manufacturer  of  noneorroslve  metallic  alloy. 
President,  James  C.  Smith;  vice-presidents, 
Henry  P.  Hallock  and  Foster  Milliken,  Sr.t 
secretary,  Henry  S.  Leach;  treasurer, 
Charles  E.  Fox.  Main  office  and  factory, 
John  and  William  Sts.,  New  York.  N.  Y. 
Branch  offices,  Conway  Bldg,,  Chicago,  III.; 
Beatty  Bldg.,   Houston,  Tex. 

other  electricians'  tools. "  Business  estab- 
lished 1868.  President  and  treasurer,  L.  S. 
Starrett;  vice-president,  W.  G.  Nims:  sec- 
retary. F.  E.  Wing;  general  manager,  H.  R. 
Linton.  Main  office  and  factory.  At  hoi. 
Mass.  Branch  offices,  90  W.  Broadway. 
New  York.  N.  Y.;  1?  N.  Jefferson  St., 
Chicago,   III. 


BLE  CO.— 62  Vanderbllt  Ave..  New  York. 
N.  Y.  Manufacturer  of  Insulated  wire  and 
cable.  Business  established  1902.  Presi- 
dent, Edward  Sawyer;  vice-president.  E. 
H.  Johnson;  secretary,  J-  M.  Woolser; 
treasurer,  C.  A.  Kane.  Factory,  Stamford. 
Conn.  Sales  representatives.  Electrical 
Sales  Co..  2  E.  Redwood  St..  Baltimore. 
Md.;  George  Richards  &  Co..  SG7  W. 
Monroe  St..  Chicago,  III.;  A.  D.  Stein,  166 
Purchase  St..  Boston,  Mass.:  T.  C.  Colemar 
&  Son,  Starks  Bldg.,  Louisville,  Ky,;  W.  A 
McCombs  &  Co..  Union  Arcade  Bldg.,  Pitts- 
burgh, Pa.;  Rank  A.  Ooode.ll.  906  Merchant! 
Bank  Bldg..  St.  Paul,  Minn. 

ATLANTIC  TUBING  CO.-  -17S8  Cranston 
St..  Providence.  R.  I.  Manufacturer  6( 
conduit  and  cable  connectors  and  rubber 
tubing.  President  and  treasurer,  Harry  L, 
Llppllt;  secretary  and  sales  manager,  J.  O. 
Schonfarber. 

ATLAS. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Atlas  Electric 
Storage  Battery  Co.,  Ol 

ATLAS.— Trade  name  ...... 

cement  manufactured  by  the  Atlas  Mineral 
Products  Co.,  Mertzto 

ATLAS.— Trade  name  for  rail  Joints  and 
braces,  tie  plates,  etc..  manufactured  by 
the  Atlas  Railway  Supply  Co.,  1(26  Man- 
hattan Bldg.,  Chicago,  111. 

ATLAS.— Trade  name  for  wet  batteries 
manufactured  by  the  Eastern  Signal  A 
Supply  Co.,  60  Church  St.,  New  York,  N.  Y. 

ATLAS.— Trade    — 

manufactured    by    the    Lunkenheli 
Cincinnati.  Ohio. 

ATLAS Trade     name    for    rail     grinder 

manufactured  by  the  Railway  Track-Work 
Co..    ,1133    E.    Thompson    St.,    Philadelphia. 

ATLAS.— Trade  name  for  lubricants  man- 
ufactured by  the  Swnn  &  Finch  Co..  622 
5th   Ave..  New  York.   N.   Y. 

ATLAS  BOLT  &  SCREW  CO.,  THE.— 
1100-44  Ivanhoe  Rd.,  Cleveland,  Ohio.  Man- 
ufacturer of  bolts,  screws  and  nuts. 

ATLAS  CAR  4  MFG.  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  storage  bat- 
tery locomotives.  Industrial  cars  and  other 
Industrial  railway  equipment.  Main  office. 
Cleveland,  Ohio.  Branch  offices.  Wool- 
worth  Bldg..  New  York,  N.  Y.;  629  Mar- 
quette   Bldg..    Chicago,    III. 


ATLAS  ELECTRIC  DEVICES  CO.— 260 
r.  Superior  St..  Chicago,  Til.  Manufac- 
_jrer  of  color  testing  outfits.  President, 
John  E.  Thompson;  vice -president  Renfrew 
H.  Kuehmsted;  secretary,  Harold  J.  Zonne; 
treasurer,  Clarence  W.  Jameson. 

ATLAS  ELECTRIC  STORAGE  BATTERY 
CO.— Greenville,  Mich.  Manufacturer  of 
storage  batteries  for  automobile  lighting 
and  starting.  Business  established  1918. 
President,  H.  G.  Baker;  vice- president  and 
sales  manager,  Z.  C.  Bohrer;  secretary. 
—     ind    general    manager,    H.     P. 


ible  multiple  cartridge  fuse  manu- 
factured by  the  Multiple  Electric  Products 
Co.,  Inc.,  460  4th  Ave.,  New  York,  N.  Y. 

ATLAS  IRON,  WIRE  *  GENERAL 
METAL  WORKS.— 815-817  Queen  St..  W., 
Toronto.  Ont.,  Can.  Manufacturers  Of  mo- 
tor-driven dishwashers,  steel  transmission 
line  structures;  wire  guards,  frames  for 
lamp  shades  and  other  wire  and  metal 
products.  Business  established  1910.  Pres- 
ident, M.  Daney;  general  manager,  W.  A. 
Marshall. 


compounds  and  protective  paints.  Presi- 
dent. M.  F.  Wlrtz;  secretary  and  manager, 
George  L.  Wlrtz.  Main  office,  Mertztown, 
Pa.  Factories,  Mertztown,  Pa„  and  Albany, 
Pa.  Branch  office,  127  N.  Dearborn  St.. 
Chicago,  111. 

ATLAS  POWDER  CO.— Philadelphia,  Pa. 
Manufacturer  of  electric  blasting  apparatus. 
President,  W.  J.  Webster;  vice-president, 
J.  F.  Van  Lear;  secretary  and  treasurer, 
Iceland  Lyon;  general  manager,  W.  A. 
Layfleld;  sales  manager,  J.  W.  Mathews. 
Branch  offices,  Oliver  Bldg..  Pittsburgh,  Pa.: 
Arcade  Bldg.,  St.  Louis,  Mo.;  Hotston  Na- 
tional Bank  Bldg..  Knoxvllle,  Tenn;  Ma- 
jionlo  Bldg-,  Houghton,  Mich.;  Joplin,  Mo. 

ATLAS  RAILWAY  SUPPLY  CO— 1626 
Manhattan  Bldg..  Chicago,  111.  Manufac- 
turer of  tie  plates,  rail  Joints  and  braces. 
G.  M.  Huber,  manager. 

ATMOSPHERE.— The  whole  mass  Of  air 
surrounding  the  earth,  or  the  gaseous  en- 
velope surrounding  any  celestial  orb  or 
other  body.  In  physics,  it  Is  the  pressure 
of  the  air  at  sea  level  used  as  a  unit.  It 
Is  the  pressure  that  will  cause  the  mercury 
In  a  barometer  to  stand  at  700  mm.  It  Is 
equivalent  to  about  14.7  lbs.  per  oq.  In. 

ATMOSPHERIC  CONDITIONING  CORP. 
—Philadelphia,  Pa.  Manufacturer  of  air 
conditioning  apparatus.  Business  estab- 
lished 1917.  President,  John  F.  Hale;  vice- 
president,  Samuel  C.  Bloom:  secretary  and 
treasurer,  H.  A.  Terrell.  Main  Office,  920 
Lafayette  Bldg.,  Philadelphia.  Pa.  Factory. 
Camden.  N.  3.    Branch  office.   1301    Monad 
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nitrogen  present  in  the  atmosphere  and 
utilizing  it  in  the  production  of  useful 
products.  See  Nitrogen,  fixation  of;  also 
Blrkeland-Eyde  process;  also  Pauling  proc- 
ess and  Schoenherr-Hessberger  process. 

ATMOSPHERICS.— See  Radio  communi- 
cation Interference. 

ATOMIC  WEIGHT.— The  relative  weight 
of  the  atom  of  any  element,  referred  to 
some  element  taken  as  a  standard.  Hy- 
drogen was  formerly  used  as  this  standard 
hut  most  chemists  now  prefer  to  use  oxy- 
gen as  a  basis,  its  atomic  weight  being  16.0. 
ATTACHALL.— Trade  name  for  heating 
device  plug  manufactured  by  the  Ideal 
Electric  Mfg.  Co.,  Inc.,  718-720  Cherry  St., 
Philadelphia,  Pa. 

ATTACHMENT  PLUGS.— See  Plugs,  at- 
tachment 

ATTACHMENTS,  ELECTRIC,  FOR  GAS 
FIXTURES.— Attachments  have  sometlmrs 
been  applied  to  gas  fixtures  which  make  It 
possible  to  light  the  gas  by  an  electric 
spark  rather  than  with  a  match.  They 
consisted  essentially  of  a  spark  gap  which 
could  be  attached  to  any  kind  of  a  burner 
and  connected  by  wires  to  a  spark  coil 
and  battery.  They  are  not  used  much  now 
because  of  the  very  general  use  of  electric 
lighting,  which  has  replaced  gas  lighting  to 
a  large  extent.  (Also  see  Lighters,  gas, 
electric.) 

Manufacturers: 

Acme  Lighting  Fixture  Co.,   112  W.   14th 

St..   New    York,   N.    Y. 
American    Brass   &    Copper  Co.,    138    La- 
fayette St.,  New  York,  N.  Y.  "Levlton." 
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BetU    ft    Betta    Corp..    511    W.    41nd    St., 

Now  Tork.  N.   T.     "GlOCBtor." 
Bryant  Electric  Co.,  The,   1421  State  St., 

Bridgeport.   Conn.    "Bryiujt." 
Caldwell    ft    Co..    Inc..    Edward    P.,    86-40 

W.  15th  St.,  New  Tork.  N.  T. 
Canadian   General  Electric  Co.,   IIS  King 

St.,  W..  Toronto,  Cut..  Can.  "C.  O.  E." 
Harvard  Electric  Co..   526  W.  Van  Bursn 

St..  Chicago,  SI. 
Hole's  Lighthouse,  Mil  Jeffery  Ave..  Ctal- 


Manhattan    Brass    I 


a.,    311    E.    18th    St., 


NATIONAL      METAL      MOLDING     CO.. 

Pulton     Bldg..     Pittsburgh.     Pa.       (See 

display    advertisement    on    oases    1801- 

1B04.) 

Peerless    Light    Co..    663   W.    Washington 

Blvd..   Chicago.  HI. 
Waterbury  Mfg.  Co..  136  Qrand  St.,  Wat- 
er!) ury.   Conn. 
ATTACHMENTS,    LOCKING,    FOR 
SWITCHES.— Fittings   designed    to   replace 
the  knobs   or  handles   of   surface    or   flush 
type  snap  switches  and  provided  with  slots 
or  holes  of   special   form    which    are   fitted 
by  keys- used  only  by  authorized  persons  In 
operating  the  switches.   They  are  used   In 
public    hallways,    lobbies,    waiting    rooms. 
schools,    asylums,    etc..    to    prevent    unau- 
thorised persons  from  tampering  with  the 
lights  where  ordinary   switches   have   been 
Installed. 

Heavy       current -carrying      disconnecting 
._..„.„..    ..„.    .„-.,    proTtaed    with    locking 


load. 

Many  motor  and  line  switches  are  pro- 
vided with  padlocks  or  other  locks  to  pre- 
vent anyone  closing  or  opening  them,  <■■■ 
socially  when   work  is  being  done  on 


o  prevent  opening  on  abnormal 


the 


circuit  controlled. 
Manufacturers: 
Arrow   Electric   Co.,   101   Hawthorne   St., 

Hartford,   Conn.     "Arrow." 
Bryant  Electric  Co.,  The.   1421   State  St. 

Bridgeport,  Conn.     "Bryant." 
Canadian  General  Electric  Co.,   Zll  King 

St..  W..  Toronto,  Ont.,  Can.    "C.  G.  E ." 
Electrical  Engineers  Equipment  Co.,  35  S. 

Desplalnes  St.,  Chicago,  111. 
GENERAL  ELECTRIC  CO.,  Schenectady. 

N.   T..     (See  display  adv.  pages   1203- 

Hart  ft  Hegeman  Mfg.  Co..  341  Ce.pl  tt  I 
Ave..  Hartford.  Conn. 

Mendell  Mfg.  Co..  Mattapolsett,   Mass. 

ATTACHMENTS,  LUMINOUS,  FOR 
SWITCH  BUTTONS,  ETC— Luminous  ' 
tachmenta  for  switches  generally  consls.  „ 
a  small,  thin  disk  or  button  upon  which  a 
phosphorescent  Compound  Is  spread.  The 
button  or  disk  Is  then  applied  to  the  switch 
button  and  usually  protected  by  a  glass  * 
other  transparent  covering.  At  night  a  glow 
Is  given  off  by  the  compound  which  enables 
the  switch  to  be  found  readily. 

Manufacturers: 

American  Luminous  Products  Co.,  Hunt- 
ington Park.  Cal. 

Arrow  Electric  Co..  101  Hawthorne  St., 
Hartford,  Conn.    "Arrow." 

Cold  Light  Mfg.  Co.,  18th  and  Blake  St*., 

Hubbell,   Inc.,  Harvey,   Bridgeport,    Conn. 

Ingersoll  ft  Bro.,  Robert  H..  3J  S.  Wabash 
Ave.,    Chicago,    III.     "Ingersolllte." 

Leonard  Watch  Co.,  10  S.  Wabash  Ave., 
Chicago.  III.    "Lumallte." 

Llghtnnder  Sales  Corp.,  Inc.,  14  W.  17th 
St.,  New  Tork.  N.  T.    "Llteflnder." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See  dis- 
play advertisement  on  pages  1302-1304.) 

O'Hara  Waltham  Dial  Co.,  Inc..  Walt- 
ham.  Mass.   "Polntlite,"   "Points  wit  en." 

Pass  ft  Seymour,  Inc..  Solvay  Station. 
Syracuse.  N.  Y.    "P.  ft  S." 

pioneer  Corp..  The,  1165  W.  63rd  St., 
Chicago.   111.     "Erndlum   Luminous." 

Plant  ft  Co.,  L.,  434  E.  13rd  St.,  New 
Tork.  N.  T. 

Radium  Luminous  Material  Corp..  58 
Pine  St.,  New  Tork,  N.  T.  "Undark." 

Smith  ft  Co.,  T.  C.  1531  Cherry  St., 
Philadelphia.  Pa.    "Seellte." 

Starllte  Mfg.  Co..  3  Columbus  Circle,  New 
Tork,  N.  T.    "Starllte." 

ATTACHMENTS,  OVERLOAD  AND 
OTHER  TRIPPING  OR  CLOSING,  FOR 
SWITCHES  AND  CIRCUIT  BREAKERS. 
— Moat  switches  are  not  provided  for  auto- 
matic opening  or  closing,  nor  for  remote 
control.    Certain  types  of  manually  operat- 


is  can  be  arranged  for  such 
....  _  operation  or  remote  control  by 
the  addition  of  special  attachments.  The 
most  common  Is  the  overload  attachment 
or  tripping  device,  which  converts  the 
switch  Into  an  overload  circuit  breaker. 
Other  attachments  are  undervoltage  or  no- 
voltage:  reverse  current,  power  or  phase; 
shunt  trip,  Interlocking  or  special  remote 
control;  electromagnetic  or  motor-operated 
closing;  devices.  Many  of  these  attachments 
are  controlled  through  relays.  Similar  at- 
tachments are  also  available  for  circuit 
breakers.  In  which,  as  a  rule,  they  provide 
an  addltlnal  protective,  Interlocking  or 
operating  device 
Manufscturers: 
Canadian  Crocker- Wheeler  Co.,    Ltd..  St. 

Catharines.  Ont.,  Can. 
Canadian  General  Electric  Co..  113  King 

St.,  W„  Toronto.  Ont.,  Can.  "C  G.  E." 
CUTLER-HAMMER  MFG.  CO..  THE, 
11th  St.  and  St.  Paul  Ave.,  Milwaukee. 
Wis.  "C-H."  (See  display  advertise- 
ment on  pages  1115-1130.) 
Cutter   Electrical   ft   Mfg.   Co.,    10th  and 

Hamilton  Sta.,  Philadelphia,  Pa.  . 
Miller   Anchor   Co.,    30   Monroe    St.,    Nor- 

walk,  Ohio. 
MILLER  ft  PARDEE,  INC.,  635  W.  Jack- 
son Blvd..  Chicago,  HI. 
Sundh   Electric   Co.,    103   Partthurst    St.. 

Newark,   N.   J. 
Takamlne  Commercial   Corp.,   110  Broad- 
way. New  Tork,  N.  T. 
WESTINGHOTJSE    ELECTRIC    ft    MPO. 
CO.,    East    Pittsburgh,    Pa.     "Westing- 
house."     (See  display  adv.  pages  1396- 
1403.) 
ATTACHMENTS,  PULL  CHAIN.— These 
attachments  are  devices  for  extending  the 
pull  chain  out  from  the  socket,  allowing  It 
to  hang  free  of  the  fixture  so  that  It  does 
not  bear   against   glassware   or   metal   re- 
flector of  large  diameter  and  cause  the  glass 
or  shade  holder   to  be   strained   when   the 
cord  Is  pulled.   The  devices  used  are  mostly 
of  two  types:  one  Is  a  brass  tube  fastened 
to    the   socket   to   act    as    a    guide    for    the 
chain;  another  type  has  a  long-armed  lever. 
the  pendent  cord  being  fastened  to  the  long 
arm  and  the  socket  chain  to  the  short  ar— 
The  lever  type  also  clamps  to  the  sock 
These    devices    prevent    loosening    of    t 
glass  or  other  reflector  which  may  result 
Its  falling;  they  also  avoid  shearing  stresses 
that  may  crack  the  glass. 
Manufacturers: 
Arrow    Electric   Co.,    101    Hawthorne    St. 

Hartford,  Conn.    "Arrow." 
Bryant  Electrio  Co.,  The,  1411  State  St. 

Bridgeport.  Conn.    "Bryant." 
Canadian  General  Electric  Co.,   211  King 

St.,  W.,  Toronto,,  Ont..  Can.  "C.  G.  E." 
Cold  Light  Mfg.  Co.,  lBth  and  Blake  Sti 

Denver,  Colo.  • 

GENERAL  ELECTRIC  CO..  Schenectady, 

N.    Y„      (See   display    adv.   pages    1203- 

1223.) 

Hubbell.  Inc.,  Harvey,   Bridgeport,   Conn 

Manhattan    Brass    Co.,    332    E.    28th    St., 

New  York,  N.  T. 
NATIONAL     METAL.      MOLDfNQ      CO.. 
Pulton    Bldg..     Pittsburgh,     Pa.      (See 
display    advertisement    On    pages    1802- 
1304.) 
Pass   ft   Seymour,    Inc..   Solvay   Station. 

Syracuse,  N.   T.    "P.  ft  S." 
Peerless    Light   Co..    363   W.    Washington 

Blvd.,  Chicago,  in. 
Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 

St..   Buffalo,  N.  T. 
SCOVILL  MFG.  CO..  89  Mill  St..  Wati 
bury.  Conn.  (See  display     "  -  " 
on  page   13ZT.) 
ATTACHMENTS,   SOCKET.— Sc 
cellaneoua  socket   auxiliaries  are 
manufacturers  and  listed  merely  as  socket 
attachments:  they  are  used  largely  on  pull 
sockets.     Among    these    are    chain    guide 
extenders  or  lever  attachments  which  extet 
out  from  the  socket  and  beyond  the  reflectt. 
and  permit  the  chain  or  cord  to  be  pulled 
without  rubbing  against  the  reflector,  globe 
or  shade  and  causing  It  to  swing;  these  are 
commonly    called    pull -chain    attachments 
(see   Attachments,    pull    chain).     Other   so- 
called  attachments  are  made  which  permit 
a   socket  to  be   mounted   on   an   oil   lamp 
base;  these  are  more  properly  called  adapt- 
ers.   (See  Adapters,  lamp.) 
Manufscturers: 

Adslt    Laboratories,    The.,    826    Hennepin 
Ave.,  Minneapolis,  "' 

American  F '  r' 

Arrow   Electric   Co.,    103   Hawthorne    St. 
Hartford,  Conn.    "Arrow." 


!l  Co..  Neville  St.,  Provl 


Bryant  Electric  Co..  The,   1421   State  St., 

Bridgeport.  Conn.    "Bryant." 
Canadian  General  Electric  Co..   213  King 
St..  W„  Toronto.  Ont..  Can.   "C.  G.  E." 
Cold  Light  Mfg.  Co..  13th  and  Blake  Sts., 

Denver,  Colo. 
CUTLER-HAMMER     MFG.     CO..     THE. 
12th  St.  and  St.  Paul  Ave.,  Milwaukee. 
Wis.     "C-H."     (See   display  advertise- 
ment on  pages  1326-1230.) 
Elbee  Electrio  Sales  Co..  180  N.  Dearborn 

St.,   Chicago.  111.    "Mincer." 
Fades  Mfg.  Co.,  Decatur.  111. 
GENERAL  ELECTRIC  CO..  Schenectady 
N.    Y.,      (See    display   adv.    pages    1203- 
1223.) 
Hubbell.   Inc.,  Harvey,   Bridgeport,   Conn. 

"Economy." 
Manhattan  Brass  Co..  132  E.  28th  St..  New 

York,  N.T. 
NATIONAL      METAL     MOLDING      CO.. 
Pulton  Bldg.,  Pittsburgh.  Pa.    (See  dis- 
play advertisement  on  pagea  1301-1304.) 
Pass    ft    Seymour,    Inc.,    Solvay    Station. 

Syracuse,  N.  T.    "P.  ft  B." 
Peerleas   Light   Co.,    663    W.    Washington 

Blvd..  Chicago,  111.     "Fleio." 
Rittenhouse    Co.,    A.    E.,    Honeoye    Falls, 

N.  Y.    "Easylite." 
Schwcltser    A    Hen.    331    N.    Wells    St., 

Chicago,  III. 
United  Electric  Supply  Co.,  Boston,  Mass. 

"Straight  Pull." 
ATTACHMENTS,   VACUUM    CLEANER. 
— (See  Vacuum  cleaner  attachments.) 

ATT  AC  HO. —Trade  name  for  attachment 
plug  manufactured  by  the  Mueller  Electric 
Co..  1115-43  Palrmount  Bd.,  Cleveland.  Ohio. 
ATTENUATION.— The  progressive  weak- 
ening suffered  by  alternating  current  as  it 
passes  along  a  line  which  has  resistance 
and  capacitance,  or  resistance  and  leakage. 
It  Is  worse  In  telephone  cables.  It  affects 
some  frequencies  In  telephone  current  more 
than  others  and  this  renders  Speech  Indis- 
tinct.    It  Is  corrected  by  "loading,"  which 

ATWATER  KENT.— Trade  name  for 
automobile  lighting  and  Ignition  equipment 
manufactured  by  the  Atwator  Kent  Mfg. 
Co.,  4837  Stenton  Ave.,  Philadelphia,  Pa. 

ATWOOD. — Trade  name  for  electric  vacu- 
um cleaners  manufactured  by  the  Atwood 
Vacuum  Machine  Co..  128-130  N.  Water  St., 
Rockford,  111. 

ATWOOD  VACUUM  MACHINE  CO — 128- 
130  N.  Water  St.,  Rockford,  III.  Manufac- 
turer of  electric  vacuum  cleaners.  Business 
established  1»09.  President.  J.  T.  Atwood; 
secretary  and  treasurer,  Seth  B.  Atwood. 
Sales  representative,  Atwood -Stewart  Vacu- 
um Machine  Co.,  Insurance  Exchange  Bldg., 

AT.  WT—  Abbreviation  for  atomic  weight. 

AU.— Symbol  for  the  element  gold.  It  Is 
derived  from  the  Latin  word  "aurum", 
meaning  gold. 

AUBURN.— Trade  name  for  spark  plugs 
manufactured  by  the  New  York  Mica  ft 
Mfg.  Co.,  Auburn.  N.  T. 

AUBURN  BALL  BEARINO  CO.— 28  In- 
dustrial St.,  Rochester.  N.  Y.  Manufacturer 
of  ball  bearings.  Business  established  1393. 
F.  A.  Collins.  Jr.,  sales  manager. 

AUBURN  BUTTON  WORKS,  INC.— Au- 
burn, N.  Y.  Manufacturer  of  Bakellte, 
Condensite  and  other  molded  Insulation 
products.  President,  J.  H.  Woodruff;  vice- 
president,  C.  H.  Woodruff;  secretary  W.  S. 
Ewll;  treasurer,  Douglas  Woodruff.  Main 
office  and  factory,  40-46  Washington  St., 
Auburn.  N.  Y.  Sales  office,  18-16  E.  24th 
St.,  New  York.  N.  Y. 

AUBURN  LEATHER  QOODB  CO.— Au- 
burn, N.  Y.  Manufacturer  of  leather  wash- 
ers, felt  gaskets,  cushions,  etc.  P.  G.  Ten 
Eyck,  sole  owner. 

AUDIBLE.— Trade  name  for  desk  stand 
telephones  manufactured  by  the  Audible 
Telephone  Mfg.  Co.,  S03T-19  N.  Clark  St., 
Chicago,  111. 

AUDIBLE  TELEPHONE  MFG.  CO.— 
3037-39  N.  Clark  St.,  Chicago.  III.  Manu- 
facturer of  desk  stand  telephones.  R.  A. 
Cavanaugn,    president. 

AUDIFFREN-SINORUN.  —  Trade  name 
for  motor-driven  refrigerating  machines 
manufactured  by  Johns- Man  vllle,  Inc., 
Madison  Ave.  and  41st  St.,  New  York,  N.  Y. 

AUDION. — Trade  name  for  electron  tubes 
manufactured  by  the  De  Forest  Radio  Tel- 
ephone ft  Telegraph  Co..  1415  Sedgwick 
Ave.,  New  Tork.  N.  T. 


AUDIPHONES 
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AUDI  PHONES.— Term  used  by  U.  S. 
Patent  Office  for  class  of  microphonic  hear- 
ing devices  used  by  deaf  persons.  (See 
Hearing  devices   tor  the  deaf.) 

AUDIOTRON  MFG.  CO— 35  Montgomery 
St.,  San  Francisco.  Cal.  Manufacturer  of 
nmateur  radio  equipment.  B.  T.  Cunning- 
ham, owner. 

AUQERS,  EARTH,  POLE  OR  POST 
HOLE.— The  excavation  of  pole  holes  Is 
fnrilltated  by  Ihe  use  of  an  auger  where 
the  sail  conditions  make  It  practical  to  use 
It.  Hand  power  augers  cannot  be  used  for 
pole  holes  In  a  hard  soil,  such  as  clay,  but 
In  enndy  loum  they  are  found  useful.  ■  For 
-'--     -     "■        — -    holes    for    rlght-of- 


fen 

I'Ole-h 


s   they 


*rly  alv. 


a  digging  machines  driven  by  suit- 
ante  power  are  found  economical  in  clay  as 
well  as  sandy  soil  and  are  being  adopted 
by  companies  having  large  numbers  or 
poles  to  erect:  for  this  type  see  Boring 
machines,  earth. 
Manufacturer!; 


I  wan  Bros.,  South  Bend,  

Oil  Well    Supply   CO.,    213-215    Watei 
Pittsburgh,  Pa. 

Bpeclalty    Device    Co.,    The.    106    W 
St.,  Cincinnati,   Ohio.    "Standard.1 

AURANO.— Trade   name   for 
Blotters  manufactured  by  the  Green  Equip- 
ment Corp.,  Monadnock  Block.  Chicago,  III. 

AURENE.— Trade  name  for  glass 'shades 
manufactured  by  the  Steuben  Glass  Works, 
Corning,  N,   T. 

AURISTOPHONE.— Tradename  for  hear- 
lng  device  for  the  deaf  manufactured  by 
the  Evolution  Phone  Co.,  Inc.,  48  Greenwich 
Ave.,  New  York,  N.  Y. 

AURORA— Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the  Plgot. 
Sayre  Co.,  17  Battery  PL.  New  York,  N.  Y. 

AURORA — Trade  name  for  electric  blue- 
printing machines  manufactured  by  Wil- 
liams, Brown  &  Barle.  Inc.,  918  Chestnut 
St..  Philadelphia,  Fa. 

AURORA  STEEL  PRODUCTS  CO.— Au- 
rora. Ill,  Manufacturer  of  steel  cab  In  ft  a 
and  bones  for  electrical  purposes.  Presi- 
dent. A.  Nelson;  vice -president,  P.  R. 
Sparks;  treasurer.  A.  R.  Carlson;  secretary, 
D.   R.  Furnas. 

AURORALITE.-Trs.de  name  lor  electric 
flashing  sign  manufactured  by  the  Smlth- 
Hecht  Co..  Century  Bldg.,  Indianapolis,  Ind. 

AUSTIN  CO.,  THE  M.  B.— 108-116  S. 
Desplalnos  St.,  Chicago,  111,  Manufncturer 
of  conduit  fit  tings  and  wiring  devices. 
Business  established  1894.  President,  Mcr- 
ritt  B.  Austin;  secretary  and  treasurer, 
William  A.  Browne;  sales  manager,  Ar- 
nold  H.    Friend.      Sales   representatives.    S. 

B.  Condlt  Jr.  &  Co..  Boston.  Mass.;  V.  C. 
Gilpin  Co.,  50  Columbia  Heights.  Brooklyn, 
N.  Y.;  W.  A.  Leiser  &  Co.,  1007  Sansom 
St..  Philadelphia.  Pa.;  H.  C.  Biglian,  41 
Alrlle  St.,  Atlanta.  Ga.;  Wood  &  Lane  Co., 
B15  Olive  St.,  St.  Louis,  Mo.;  Lloyd  A. 
Woolley,    83   Ellicott    St..    Buffalo.    N.    Y.; 

C.  B.  Price,  584  Union  Arcade,  Pittsburgh, 
Pa.:  Robert  Thorne,  134  Commonwealth 
Ave.,  Detroit.  Mich.;  J.  G.  Pomeroy.  833 
San  Fernando  Bldg..  Los  Angeles,  Cal.: 
O.  T.  Jenkins.  414  Dallas  County  State 
Bank  Bldg.,  Dallas,  lex.;  George  A.  Gray 
Co..  689   Mission  St.,  San   Francisco.  CaJ. 

AUTEX.— Trade  name  for  automatic  ex- 
tension reels  made  by  the  Cincinnati 
Specialty  Mfg.  Co.,  Inc.,  1907-21  Powers 
St..  Cincinnati.  Ohio. 

AUTH  ELECTRICAL  SPECIALTY  CO.— 
422  E.  53rd  St.,  New  York,  N.  Y.  Manufac- 
turer of  low-tension  signaling 
Established    1916.     President  ant 

Charles  Auth ;  vice-president  anL 

A.  H.  Stuhl;  sales  manager.  John  Smith. 

AUTO  BRASS  FLEX— Trade  name  for 
brass  conduit  for  automobile  wiring  man- 
ufactured by  the  National  Metal  Molding 
Co.,    Fulton   Bldg..   Pittsburgh.   Pa. 

AUTOCALL  CO.,  THE.— Shelby,  Ohio. 
M«nufai'tur.T  of  industrial  fire  alarm  and 
spi-i-ir.i  signaling  systems.  Business  estab- 
lish. -1  19ii:  President,  W.  W.  Van  Horn; 
vice -president  and  general  manager,  IIow- 
,j  '■         lecretary.  C.  C.   Skiles;   treas- 

urer. Rny  Van  Wagner:  sales  manager 
J.  H.  Warden.  Main  office  and  factory, 
Sti-li.i..  ithSei  Hrnneh  offices.  39  Cortlandt 
St.,  New  York.  N,  Y.;  417  S.  Dearbon.  St., 
Chicago.  II  .  506  Ellicott  5q.,  Buffalo.  N. 
y  .    1631    '.<■■  ..I    Estate    Trust    Bldg.,    Phila- 


,  Cal.;  t  Bea 


ket  St.,   San  Fn 
Boston,  Mass. 

AUTO -CIRCULATOR.— Trade  name  for 
electric  automobile  heaters  manufactured 
by  the  Electric  Heating  &  Mfg.  Co.,  West- 
lake  &   Republican  Sts.,   Seattle.  Wash. 

AUTO  COMPRESSOR  CO.,  THE.— 133 
Mulberry  St..  Wilmington,  Ohio.  Manufac- 
turer of  automobile  accessories.  Business 
established  1905.  President  and  general 
manager,  J.  W.  Law  head;  vice -president. 
E.  J.  Hiatt;  secretary.  It.  L.  Owens:  treas- 
urer. M.  R.  Denver;  sales  manager,  E.  8. 
Lee,  Jr. 

AUTODALITE.— Trads  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical A  Mfg.  Co..  19th  &.  Hamilton  Sts., 
Philadelphia.  Pa. 

AUTO   FARM-LIGHT  CO.,   INC.,  THE 

1002  Kentucky  Ave..  Indianapolis,  lnd.  Man- 
ufacturer of  farm  lighting  plants. 

AUTOFLAG. — Trade  name  for  railway 
signals  and  alarms  manufactured  by  the 
Bryant  Zinc  Co.,  000  Orleans  St.,  Chicago, 
IIL 

AUTO  FLEXTU  BE.— Trade  name  for 
nonmetallic  conduit  for  automobile  wiring 
manufactured  by  the  National  Metal  Mold- 
ing Co..  Fulton  Bldg.,  Pittsburgh.  Pa. 

AUTO  GEOPHONE— Trade  name  for 
telephonic  detectors  for  machinery  noises, 
made  by  the  Globe  Phone  Mfg.  Co.,  Read- 
ing, Mass. 

AUTO-GRILL.— Trade  name  for  eleotrlc 
broiler  for  hotels,  restaurants  and  soda 
fountains  made  by  the  H.  G.  Weeks  Mtg. 
Co..  Hamilton,  Ohio. 

AUTO -GUIDE.— Trade  name  for  auto 
direction  indicator  manufactured  by  the 
Automatic  Electrical  Devices  Co..  120-112 
W.  3rd  St..  Cincinnati,  Ohio. 

A  U  TO  I TE.— Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical A   MfE.   Co..   Philadelphia.  Pa, 

AUTOMAPHONE— Trade  name  for  au- 
tomatic signaling  magneto  telephone  man- 
ufactured by  the  Lelch  Electric  Co..  Genoa, 
III. 

AUTOMATIC— Trade  name  for  eleotrlc 
washing  machines  manufactured  by  the 
Automatic  Electric  Washer  Co.,  Inc..  Naw- 

AUTOMATIC— Trade  name  for  electric 
arc  welders  manufactured  by  the  Auto- 
matic Electrical  Devices  Co..  120-122  W. 
3rd   St..  Cincinnati,  Ohio. 

AUTOMATIC— Trade  name  for  refrig- 
erating machinery  manufactured  by  the 
Automatic  Refrigerating  Co..  618  Cspltol 
Ave.,  Hartford,  Conn. 

AUTOMATIC— Trade  name  for  electric 
time    stamps   and    registers    manufactured 
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AUTOMATIC— Trade  name  for  storage 
battery  Industrial  trucks,  tractors  and  en- 
.gines  manufactured  by  the  Automatic 
Transportation  Co..  2033  Main  St.,  Buffalo. 
N.  Y. 

AUTOMATIC— Trade  name  for  fire  ex- 
tinguishers manufactured  by  the  G.  W. 
Dlener  Mfg.  Co.,  400  Montlcello  Ave.,  Chi- 
cago,  111. 

AUTOMATIC— Trade  name  for  electri- 
cally operated  phonographs  manufactured 
by  the  Electric  Phonograph  Co.,  Kalama- 
zoo. Mich. 

AUTOMATIC— Trade  name  for  battery 
fillers  manufactured  by  the  Luthy  Prod- 
ucts Corp.,  1170  Broadway,  New  York, 
N.  Y. 

AUTOMATIC       CARBONIC       MACHINE 

CO 308    N.    Michigan    Blvd.,    Chicago.    III. 

Manufacturer  of  refrigerating  and  -"-  -  — 
ditionlng  apparatus.  Busln^--  -- 
1019.  President  and  general 
mour  Woolfner;  vice- president.  Ira  Woolf- 
ner:  secretary  and  treasurer,  J.  R.  Foos- 
min'  sales  manager,  Major  Hosberg.  Fac- 
tory, Peoria,  111. 

AUTOMATIC  CONTROLLER  A  MFG. 
CO.— 248  Washington  Ave..  Ogden,  Utah. 
Manufacturer  of  electric  spot  welders. 
Business  established  1917.  President  and 
general  manager,  Cleveland  Redfleld;  vice- 
president.  C.  A.  Redrield;  secretary,  M.  S. 
Stone;  treasurer.  F.  W.  Redfleld:  sales 
manager.  George  E.  Prlne. 

AUTOMATIC  ELECTRIC  CO.— Chicago, 
111.  Manufacturer  of  automatic  telephone 
equipment  and  signaling  devices.    Business 


established 


established  1891.  President,  A.  F.  Adams: 
vice-presidents.  H.  L.  Gary.  H.  A.  Harris. 
A.  E.  Keith,  Grant  Pelton;  secretary,  W.  I. 
Patton:  treasurer,  H.  L.  Gary:  general 
manager,  H.  A.  Harris;  sales  manager,  C. 
E.  Blomeyer.  .Main  office  and  factory,  1001 
W.  Van  Buren  St..  Chicago.  III.  Branch 
offices.  Ft.  Wayne,  Ind.;  Kansas  City,  Mo.: 
Detroit.  Mich.;  Pittsburgh,  Pa.:  Cleveland, 
Ohio;  Rochester,  N.  Y.:  Philadelphia,  Pa.: 
Boston,  Mass.;  21  E.  40th  Bt..  New  York, 
N.  Y.  Sales  representative,  Direct  Line 
Telephone  Co.,  San  Francisco.  Cal. 

AUTOMATIC  ELECTRIC  HEATER  CO. 
—Warren.  Pa.  Manufacturer  of  eleotrlc 
controllers  and  heating  devices.  Business 
established  1920.  President,  R.  M.  Bally; 
vice-president.  G.  S.  Mllner:  secretary  and 
treasurer.  J.  P.  Rogers;  general  manager, 
W.   F.  Clark. 

AUTOMATIC  ELECTRIC  MFG.  CO.. 
THE.— 128  E.  Walnut  St.,  Mankato.  Minn. 
Manufacturer  of  remote  control  and  time 
switches.  Business  established  1920.  Pres- 
ident and  genera]  manager,  J.  F.  Krost: 
vice-president,  R.  J.  Krost;  oeoretary  and 
treasurer.  V.  J.  Steffey;  sales  manager, 
Ray  Duchene.  Sales  representative,  Daniel 
Foger,  Cincinnati,  Ohio. 

AUTOMATIC  ELECTRIC  WASHER 
CO.,  INC. — Newton,  Iowa.  Manufacturer  of 
electric  washing  machines.  Business  es- 
tablished 1908.  President,  H.  L.  Ogg;  vice- 
president,  John  Nelson;  secretary.  H.  E. 
Nelson;  sales  manager,  H.  M,  Vaughan. 
Main  office.  Newton,  Iowa.  Branch  office 
and    warehouse,    1931 VI    Main    St..    Dallas, 

AUTOMATIC     ELECTRICAL     DEVICES 

CO— 120-121  W.  3rd  St..  Cincinnati,  Ohio. 
Manufacturer  of  farm  lighting  and  power 
plants,  controllers,  cranes,  rheostats,  weld- 
ers and  battery  charging  equipment.  Busi- 
ness established  1917.  President.  Clarence 
E.  Ogden;  vice-president  and  sales  man- 
ager, Bertram  Smith;  secretary,  Arthur  H. 
Ewald;  treasurer,  W.  H.  Bwald;  general 
manager,  C.  E.  Ogden.  Sales  representa- 
tives. O.  P.  Smith  Co..  206  W.  Harrison 
St.,  Chicago.  Hi.;  Autolectrlc  Devices  Corp., 
19S8  Broadway,  New  York,  N.  Y-;  Indus- 
trial Transportation  Machinery  Co..  1009 
N.  Broadway,  SL  Louis,  Mo.;  Robert  Not- 
vest,  4001  Permanent  Bldg.,  Cleveland, 
Ohio;  Powley  ft  Townsley,  Excelsior  Life 
Bldg.,  Toronto,  On  t..  Can.:  Transporta- 
tion Engineering  Corp.,  100  6th  Ave.,  New 
York,   N.  Y. 

AUTOMATIC  EVERCOLD.— Trade  name 
for  refrigerating  apparatus  manufactured 
by  the  Automatic.  Carbonic  Machine  Co., 
308   N.   Michigan  Blvd.,  Chicago,   111. 

AUTOMATIC  FUEL  SAVING  CO.— Phil- 
adelphia, Fa.  Manufacturer  of  stokers, 
damper  regulators  and  other  boiler  room 
equipment.  Main  office.  1061  Bulletin  Bldg.. 
Philadelphia.  Pa.  Branch  offices,  350  Ma-, 
chinery  Hall,  Chicago.  111.;  Cleveland,  Ohio. 

AUTOMATIC  FURNACE  CO.,  THE— 
Dayton.  Ohio.  Manufacturer  of  boiler 
furnaces,  grates,  steam  engines  and  chain- 
grate  stokers.  President,  O.  D.  Cotton; 
vice-president,  E.  J.  Landor;  secretary  and 
treasurer,  O.  M.  Cotton;  general  manager, 
H.  M,  Cotton.  Main  office  and  factory,  1st 
&  Harshman  Sts..  Dayton,  Ohio.  Branch 
offices.  231  Insurance  Exchange  Bldg., 
Chicago,  m.;  39  Cortlandt  St,  New  York, 
K.  Y.;  205  S.  Robert  St.,  St.  Paul,  Minn. 

AUTOMATIC  ■  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE.— Columbus,  Ohio. 
Manufacturer  of  automatic  circuit  break- 
ers, relays,  switches  and  accessories  there- 
for. Business  established  1913,  President, 
J.  T.  Wolfley;  vice-president  and  general 
manager,  A.  R.  Anderson;  secretary,  E.  C, 
Raney:  treasurer,  O.  M_  Splelman;  sales 
manager.  C.  M.  Hlckle.  Branch  office,  408 
Union  Arcade,  Pittsburgh,  Pa.  Sales  rep- 
resentatives, Ambler,  Ott  ft  Rlter,  Salt 
Lake  City.  Utah;  Eicner  ft  Bratt.  Seattle, 
Wash.;  W.  D.  Hamer  Co.,  Indianapolis. 
Ind.:  C.  F.  Anderson,  San  Francisco,  Cal.; 
McClary-Jemlson  Machinery  Co.,  Birming- 
ham. Ala.;  Mine  Service  Co..  Hazard,  Ky. ; 
Mlnerallac  Electric  Co.,  1046  Washington 
Blvd.,  Chicago.  111.;  J.  B.  Noros  Co..  Scran- 
ton.  Pa.;  J.  P.  Rockwood,  96  Liberty  St., 
New  York,  N,  Y. 

AUTOMATIC  REFRIGERATING  CO., 
THE. — Hartford,  Conn.  Manufacturer  of 
motor-driven  refrigerating  'machinery. 
Business  established  1901.  President  and 
treasurer,  J.  K.  Hamilton.  Jr.;  secretary 
and  general  manager,  M.  F.  Owens;  sales 
manager,  L.  M.  Church.  Main  office  and 
factory.   618  Capitol  Ave.,   Hartford,  Conn. 
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vllle.  Ky.;  New  Orleans.  La.;  Rochester, 
N.  Y.;  San  Francisco.  Cal.;  Seattle,  Wash.: 
Washington.  D.  C;  63  W.  Jackson  Blvd.. 
Chicago.  Til.:  50  E.  42nd  St.,  New  York, 
N-  Y.  Sales  representatives.  Aumen  Ma- 
chinery Co..  IDT  E.  Lombard  St.,  Balti- 
more, Md. :  Termant-Lovegrove  Co..  Union 
National  Bank  Bldg.,  Houston,  Tex. 

AUTOMATIC  STRAIGHT  AIR  BRAKE 
CO.— 210  11th  Ave.,  New  York.  N.  Y.  Man- 
ufacturer ot  air  brakes. 

AUTOMATIC  SWITCH  CO.— 154  Grand 
Bt.,  New  York,  N.  Y.  Manufacturer  of 
controllers,  starters,  rheostats,  switches, 
etc.  Business  established  18S8.  President 
and  general  manager,  David  H.  Darrln: 
vice-president,  C.  B.  Thornall;  secretary 
isurer,  F.  W.  Davey:  sales  man- 
.  F.   Hulburt. 


automatic;    Telephony, 

AUTOMATIC  TIME  STAMP  CO.,  THE. 
-Boston,  Mass.  Manufacturer  of  electric 
-  time  stamps  and-  recorders.  Business  es- 
tablished 1880.  President,  W.  H.  Stlckney: 
treasurer,  Clarence  Blakely;  manager. 
Prank  D.  Brannan.  Main  office,  ISO  Con- 
gress St..  Boston.  Mass.  Branch  offices. 
108  Fulton  St..  New  York.  N.  Y.;  74  W. 
Washington  St.,  Chicago.  III. 

AUTOMATIC  TRANSPORTATION  CO.— 
1933  Main  St.,  Buffalo,  N.  Y.  Manufacturer 
of  storage  battery  trucks,  tractors  and  en- 
gines. Business  established  1904.  Presi- 
dent, William  C.  Carr:  vice-president  arid 
sales  manager,  Edgar  L.  Kleindinst;  sec- 
retary and  treasurer,  Joel  H.  Prescott. 
Sales  representatives,  Bart  let  t  Factory 
Equipment  Co..  Philadelphia,  Pa.:  Chad- 
wlck  Bros.  Co.,  Milwaukee,  Wis.;  A.  B. 
Clark,  San  Francisco,  Cal.;  J.  D.  Collins. 
Atlanta,  Ga.;  J.  C.  Dotan,  Denver,  uoio.; 
Donahue  Steel  Products  Co..  Chicago,  III.; 
E.  S.  Ooodloe,  Washington,  D.  C:  R.  Craig 
Gordon.  Minneapolis,  Minn. ;  Gulf  Motor 
Truck  Co.,  New  Orleans,  La.;  Haralson 
Saks  Co..  Inc.,  Birmingham,  Ala.;  Indus- 
trial Transportation  Machinery  Co.,  St. 
Louis.  Mo.;  !_..  H.  Long,  Boston,  Mass.; 
McCreery  Machine  Co..  Seattle,  Wash.;  W. 
H.  Mims,  New  York,  N.  Y.;  C.  E.  Ogden, 
Cincinnati,  Ohio;  Pittsburgh  Mining  Ma- 
chine Co.,  Pittsburgh,  Pa.;  Fowley  & 
Townsley,  Ltd.,  Toronto,  Ont.,  Can.; 
Stlmpson  Equipment  Co.,  Salt  Lake  City. 
Utah;  Transportation  Engineering  Corp., 
New  York,  N.  Y.;  Sornborger  &  Qoddsel. 
Buffalo.  N,  Y.;  Wehle  Equipment  'Co.. 
Louisville.  Ky. ;  Industrial  Transportation 
Machinery  Co..  Kansas  City.  Mo.;  Frank 
Z.   Sherer  ft  Co.,  Indlanapolli    *    ' 

AUTOMATIC  TROLLEY  GUARD  CO.— 
M -69  Carroll  St..  Buffalo.  N.  Y.  Manufac- 
turer of  trolley  wheel  guards.  Partnership, 
H.   R.  Hoffeld  and  William  Maier. 


Fuses,  automobile;  Generators,  automobile 
lighting  and  starting;  Generators,  magneto, 
Ignition;  Headlights,  electric,  automobile; 
Heaters,  electric,  automobile;  Ignition  out- 
fits, complete,  for  automobiles,  etc.;  Lampa, 
automobile;  Plugs,  spark;  Signals,  auto- 
mobile; Sockets,  automobile;  Spotlights. 
automobile;  Starters,  automobile,  electric; 
Switches,  automobile;  Telephones,  automo- 
bile   or  limousine;   Wire,   automobile. 

AUTOMOBILE  IGNITION,  LIGHTING 
AND  STARTING  WIRE.— See  Wire,  auto- 
mobile Ignition;  Wire,  automobile  lighting 
and  Mar  ting. 

AUTOMOBILES,  ELECTRIC— These  are 
more  commonly  called  electric  vehicles. 
See  Vehicles,  electric;  also  Trucks,  electric. 

AUTOPHONE.— Trade  name  for  auto- 
matic private  telephone  system  manufac- 
tured by  the  S.  H.  Couch  Co.,  Inc.,  Arling- 
ton A  Squantum  Sts.,  Norfolk  Downs. 
Qulncy,  Mass. 

AUTO-PILtR.— Trade  name  for  elec- 
trically operated,  self-propelled  stacking 
machine  made  by  the  Brown  Portable  Con- 
veying Machinery  Co.,  10  S.  LaSalle  St., 
Chicago.  111. 

AUTORE ELITE— Trade  name  for  auto- 
mobile spotlights  manufactured  by  the 
Anderson  Electric  &  Equipment  Co.,  154- 
1«0  Whiting  St.,  Chicago,  111. 

AUTOS  AN.— Trade  name  for  electric 
dishwashing  machine  manufactured  by 
the  Colt's  Patent  Fire  Arms  Mfg.  Co., 
Hartford,     Conn.      Exclusive     distributors. 


ft  Broadway.  New  York, 


Couch  ft  Dean, 
N.  Y. 

AUTOSTARTERS  OR  AUTOTRANS- 
FORMER STARTERS— An  autotransform- 
er  starter  la  a  motor  starter  having  an 
auto  transformer  to  furnish  a  reduced  volt- 
age for  starting.  The  device  Includes  the 
necessary  switching  mechanism,  and  Is 
* lently    called    an    autostartei 


aator. 


-coil  t 


vo-phase  circuits.  On  three-phase 
either  a  two-coll  transformer  connected 
open-delta  or  a  three-coll  transformer  Y- 
connected  Is  used.  The  starting  voltage 
Is  usually  60%  or  67%  of  line  voltage.  This 
type  "of  starter  Is  used  In  connection  with 
squirrel -cage    motors    starting    light. 
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of  transformation  of  th 

Manufacturers: 

Allen-Bradley  Co.,  288  Greenfield  Ave.. 
Milwaukee,  Wis. 

•Allls- Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St, 
Catharines,   Ont,   Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  ft  Myle*  Sts..  Hamilton,  Ont., 
Can.     "Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE 
Milwaukee  Wis.  C-H  Auto  Trans- 
former Starter,  Bulletin  9141.  is  used 
for  starting  polyphase  squirrel -cage 
motors.  Both  low-voltage  and  Inverse- 
•' — -limit  overload   protection  are  pro- 


vided. 


sun 


ranged  to  supply  6',%  of 
Tor  starting,  but  two  ot: 
provided  at  50  and  80%  o 
for  unusual  load  condition 


mutating  mechanism  Is  oil -Immersed 
at  the  bottom  of  the  case  below  thi 
transformers.  This  plan  provides  bet* 
ter    cooling    and     makes    examlnatlor 


thai 


other 
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fingers.  The  moving  contacts 
simple  pieces  of  copper  which  can  ue 
reversed  to  give  double  the  usual 
amount  of  wear.  The  entire  com- 
mutatlng  mechanism    Is   made   of.stee) 

A   double   break  Is   Interposed    In   each 


■  line    I 


the 


sliding  contacts  keep  clean  and  smooth. 
The  design  of  the  starter  Insures  r 
high  head  of  oil  over  the  contactors 
Raising  the  hinged  cover  gives  eisy  ac- 
cess to  the  transformers,  the  overload 
and  low-voltage  devices  and  the  motor 
and  line  terminals.  The  handle  may  be 
locked  In  the  "off"  position.  Remote 
control  Of  stopping  may  be  obtained 
by  using  a  push-button  type  master 
switch  In  the  low-voltage  coll  circuit. 
See  display  adv.   pages  1225-1230. — Adv. 

Electric  Controller  ft  Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
&  M." 

Ideal  Electric  ft  Mfg.  Co.,  The.  153  E. 
Gth  St.,  Mansfield,  Ohio. 


When  writing  to  manufacturers  please 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


INDUSTRIAL   CONTROLLER    CO..    Mil-  * 
waukee.  Wis.     The  I-C  automatic  com- 


Automatic  Compensator 

tlon,  and  the  small  control  wires  car- 
ried down  to  a  start  and  stop  control 
station  located  at  the  most  accessible 
point  or  points.  Its  outstanding  features 
are  (l)  Safety  to  attendant,  who  op- 
erates only  by  push  button.  <2)  Pro- 
tection to  the  motor  and  machinery, 
as  the  correct  time  interval  Is  auto- 
matically secure*  regardless  of  careless- 
ness or  Incompetency.  (1)  The  motor 
la  started  and  stopped  at  the  most  con- 
venient and  efficient  point  or  points. 
(4)  It  is  economic  to  install,  as  there 
Is  a  saving  of  material  which  often 
allows  It  to  be  Installed  as  moderately 
as  a  hand  compensator.  Hand  oper- 
ated compensators  can  also  be  supplied 
for  all  purposes.— Adv. 

Electrlo  Co.,   The,   Munsey  Bldg., 


4!!  3  7    Stenton 


Baltimore.  Md, 

Kent  Mfg.  Co.,  All 
Ave..  Philadelphia 
Kent." 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus *  Preble  Aves.,  Pittsburgh,  Pa. 

laneous.) 

Sundh  Electric  Co.,  !09  ParkhnVst  St.. 
Newark.   N.   J. 

U.  S.  Light  &  Heat  Corp..  Niagara  Falls. 
N.  Y.     "USL." 

Wagner  Electric  MfK.  Co.,  8400  Plymouth 
Ave.,   St.   Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  &  MFG, 
CO..  East  Pittsburgh,  Pa,  "Westing- 
house."    (See  display  adv.   pages  1395- 


Moldlng  Co..   Fulton  Bldg..  Pittsburgh,  Pa. 

AUTOTRANSFORMER.— This  Is  a  trans- 
former with  but  one  coll  or  winding,  which 
performs  the  functions  of  both  primary 
and  secondary.  When  used  to  step  the 
voltage  down,  the  two  ends  of  the  coll  ore 
connected  lo  the  primary  circuit.  The 
number  of  turns  of  the  coll  Included  be- 
tween the  secondary  terminals  depends 
upon  the  voltage  to  be  supplied  or  upon 
the  ratio  of  transformation.  Thus.  If  the 
ratio  is  1  to  1.  one-half  of  the  turns  will 
he  included  between  the  secondary  ter- 
minals. In  the  part  of  the  winding  In- 
cluded in  both  primary  and  secondary  cir- 
cuits, the  two  currents  are  opposed.  Thus 
the  actual  current  here  Is  the  difference 
between  the  secondary  and  the  primary 
amperes.  The  area  of  the  conductors  be- 
ing determined  by  the  current,  there  re- 
sults a  saving  of  copper  which  Is  large  in 
the  case  of  low  transformation -ratios:  one- 
half  the  copper  Is  saved  In  the  case  of  a 
2  to  1  ratio. 

Since  the  primary  and  the  secondary  cir- 
cuits are  combined,  there  may  exist  be- 
tween a  wire  of  the  secondary  system  and 
the  ground  the  full  primary  voltage.  This 
fact,  together  with  the  leBser  saving  of 
copper,  largely  prevents  the  use  of  these 
transformers  on  systems  transforming 
from  a  dangerous  to  a  safe  voltage,  as  for 
Instance,  from  1100  to  110  volts.  An  ex- 
ception to  this  Is  the  case  of  grounded  cir- 
cuits such  as  a-c.  railways.  Special  uses 
of  autotransformers  are  as  balancing  coils 
in  obtaining  three-wire  systems  from  two- 
wire,  and  as  autostarters  for  induction 
motors;   they   are   also   used   as    compensa- 


AUTOTRANSFORMERS 
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tors  for  both  Incandescent  lamps  and  pro- 
jecting arc  lamps.  Also  see  Autostart ers. 
motor;  Auto  transformers,  miscellaneous; 
Compensators.  Incandescent  lamp;  Com- 
pensators,  projecting;  arc   lamp. 

AUTOTRANSFORMERS,  MISCELLA- 
NEOUS.— Autotransformers  are  often  ap- 
plied for  various  miscellaneous  purposes 
other  than  those  mentioned  above,  one  or 
the  principal  applications  being  aa  a  boost- 
ing transformer.  They  are  also  used  on 
lighting  circuits  to  obtain'  no-volt  circuits 
from  220-volt  or  440-voIt  supplies;  a  sim- 
ilar use  Is  as  so-called  balance  colls  to  tr- 
ains three-wire  distribution  from  two-wire 
220-volt  supply.  Three-phase  autotrans- 
formera  are  rather  commonly  used  * —  '" 


king   t 


f    differ. 


volt- 


ages. Single-phase  and  occasionally  three- 
phase  autotransformera  are  also  used  to 
produce  a  proper  division  of  load  between 
transforms rs  operating  In  parallel  which 
are    of   different    makes   and    have    unequal 

Manufacturers: 
.  Acme    Apparatus    Co..    27    Windsor    St., 
Cambridge.    Mass-    "Acme." 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclalr,    N.    J.      'Paragon. " 

Allls- Chalmers  Mfg.  Co..  Milwaukee,  wis. 

Becker  Electric  Works,  3U5B  Lincoln 
Ave..  Chicago.  111. 

Betls  &  Betts  Corp.,  611  W.  42nd  St.. 
New  York.   N.  T.    "B.  A  B." 

Canadian  General  Electric  Co..  212  King 
St.,  W.,  Toronta»  Ont.,  Can.    "C.  O.  B." 

Canadian  Weatlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Ferrantl  Meter  &  Transformer  Mfg.  Co., 
Ltd..  26  Noble   Bt..  Toronto.   Ont..  Can. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  T.  Autotranaformera  for  50-140 
cycle  220-110  volt  service  are  made  and 
carried  In  stock  in  sizes  ranging  from 
1  to  IE  kw.  inclusive.  Excepting  the 
IS  kw.  which  la  oil  cooled,  they  are  air 
cooled  and  all  suitable  for  either  In- 
door or  outdoor  installation.  Special 
auto- trans  formers  manufactured  for  all 
requirements.  See  adv.  pages  1203- 
1223.— Adv. 

International  Devices  Co.,  126  Broadway, 
Wew  York.  N.  Y. 

JEFFERSON  ELECTRIC  ,MFO.  CO.. 
428-420  S.  Green  St.,  Chicago.  III. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

MOLONEY  ELECTRIC  CO..  7th  ft  Hick- 
ory  Sts..    St.   Louis.   Mo. 

Moloney  Electric  Co.  of  Canada.  Ltd.. 
Windsor,    Ont.,    Can. 

Packard  Electric  Co..  Warren,  Ohio-. 
"Packard." 

PITTSBURGH  TRANSFORMER  CO.. 
Columbus  &  Preble  Avea.,  Pittsburgh. 
Pa.    " Pittsburgh." 

Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark,  N.  J. 

Thordaraon  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St.„  Chicago,  HI. 

WESTINGHCCSE  ELECTRIC  ft  MFG 
CO..    East    Pittsburgh,    Pa.     "Westing- 

AUTO  VENT.— Trade  name  for  motor- 
driven  ventilating  fans  manufactured  by 
the  Batterman-Truitt  Co.,  726-7*8  W.  Mon- 
roe St..  Chicago,  HI. 

AUTOWATER  SYSTEM.— Trade  nam" 
for  electric  pumping  system  manufactured 
by  the  Goulds  Mfg.  Co.,  Beneca  Falls. 
N.  Y. 

AVAILABLE  OUTPUT.— The  load  which 
any  "electrical  machine  Is  capable  of  carry 
Ing  for  a  specified  time  (or  continuously) 
without  exceeding  In  any  respect  Its  tem- 
perature rating.  It  Is  the  general  expres- 
sion for  the  load  capacity  of  electrical  ma- 
chinery. 

AVERAGE  VALUE.— The  average  value 
of  an  alternating  current  or  e.m.f.  Is  the 
arithmetical  mean  of  the  Instantaneous 
values  for  half  a  cycle,  or  for  a  complete 
cycle  If  both  halves  are  considered  positive. 
For  a  simple  sine-wave  the  average  value 
equals  0.63S  times  the  maximum  value. 
r.,^0.626  I„  and   E.T=0.836  E„. 

AVERAGES— Averages  may  be  divided 
Into  four  principal  classes:  arithmetical, 
algebraic,  true  or  weighted,  and  geomet- 
ric. Each  of  these  kinds  of  averages  Is 
much  used  In  commercial  and  technical 
calculation  a.  Unfortunately,  many  per- 
sons do  not  know  the  difference  between 
these  different  kinds  of  averages  and  are 
likely  to  use  the  simple  arithmetical  av- 
erage when  they  should  use  the  weighted 


or  in  some  cases  algebraic  and  weighted 
average.  The  following  explains  the  dif- 
ference  between   these   types   of   averages 

and  the  method  of  deriving  each  one. 

Arithmetical.  The  arithmetical  average 
is  simply  the  mean  value  of  a  sum  of 
comparable  quantities,  that  is,  the  sum- 
mation of  the  quantities  dfvided  by  the 
number  of  quantities.  Example:  Find  the 
mean  or  average  wattage  of  live  lamps  on 
a  circuit,  these  being,  respectively.  40,  SO, 
SO,  75  and  100  watts.  Their  sum  Is  32G 
and   their  average  la  325-:  5=66  watts. 

Algebraic.  The  algebraic  mean  la  the 
sanv>  aa  the  arithmetic  but  takes  Into 
account  the  algebraic  sign  of  the 
quantities.  Example:  To  find  the  av- 
erage temperature  where  six  readings 
were  taken,  the  readings  being  10°,  6°,  1', 
0°,  —1°,  —3°.  The  mean  Is  their  algebraic 
or  net  sum  (  +  12)  divided  by  the  number 
of  readings  (5)  or  a  mean  of  +2°. 

Weighted.  The  true  or  weighted  aver- 
age Is  a  modification  of  the  arithmetical 
average  and  Is  used  where  the  mean  of 
related  quantities  must  be  obtained  but 
their  relative  weight  or  importance  to  the 
whole  is  not  equal  for  each  quantity.  This 
Is  done  by  multiplying  each  quantity  b'-  Its 
welgb.t.  finding  the  sum  of  the  products, 
and  dividing  that  sum  by  the  sum  of  the 
weights.  The  quotient  Is  the  welghteJ 
average.  Example:  A  central  station  di- 
vides Its  customers  Into  four  classes  accord- 
ing   to    their    monthly    bills.      To    find    the 

when  Class  A  (representing  2%  of  all  cus- 
tomers) has  an  average  bill  of  16.00:  class 
B  (10%  of  customers)  with  average  bill  uf 
14,50;  Class  C  (60S,  of  customers)  with  av- 
erage bill  or  (2,60;  Class  D  (36%  or  custo- 
mers) with  average  bill  of  $1.00.  The  rela- 
tive Importance  or  weight  of  each  class 
determined  by  its  relative  number  la  then: 
Relative  Weighted 

Class  Weight  Product 

Alt     6.00 


I110-=-«0=|2.20, 


!    the   weighted  c 


Geometric.     The  problem  In  the  c 


unchanged.  The  problem  In  finding  the 
geometric  mean  is  to  find  a  number  which, 
when  substituted  for  each  of  the  given 
numbers.  leaves  the  product  of  all 
the  numbers  unchanged.  Example:  The 
average  dally  load  bf  a  gen 
tlon  for  each  year  from  1215 
pressed  as  a  percent  of  that  or  tne  pre- 
ceding year  was  as  follows:  (assuming 
100%  for  the  1916  load):  105,  118.  109.  102. 
116.  The  percent  Increase  from  1915  to  1920 
is  obtained  by  multiplying  together  the  five 
which     Is     approxli     *  "  " 


What 


urilfor 
will    give 


percei 
the 


f  Incr 


r  hy 


Then  (I+r)«=    (1-06  X  1. 
1.15)  =  1.68415.        

Then    (l+r)=*vl.68416. 

■=1.096.  the  geomet; 

Each    of    the    unrq 
series      may      thereto. . 
109.6%  and  stilt  give  the 


it  problems   it  will   be  nee* 
tarlthms. 

:    Mean    Square.      A    special 


•  Effective  value. 


t   thereof.     Ala< 


_..     _.    _    Curve.      While 

found  by  adding  all  of  the 
tates  and  dividing  by  their 
Is  a  very  tedious  


...    „     ..,jch    more    readily 

hy  finding  the  area  of  the  curve  within  the 
limits  considered  and  dividing  this  area  by 
the  abscissa  or  the  length  of  the  base  of 
that  portion  of  the  curve.  This  gives  the 
height  of  an  equivalent  rectangle  and  there- 
fore   the    true    average    value    of    the   ordl- 


Palnt  Co.,  11th.  12th  ft  Pine  Sts.,  Oakland, 
Cal. 

AVIAPHONE.— Trade  name  for  avia- 
tor's telephone  manufactured  by  the  Dic- 
tograph Products  Corp.,  220  W.  42nd  St., 
New  York.  N.  Y. 

AVOGADRO'S  LAW.— A  relation  discov- 
ered by  Avogadro  In  1811.  that  the  densi- 
ties of  gases  at  like  pressures  and  tem- 
peratures are  proportional  to  their  molecu- 
lar weights;  whence  Is  drawn  the  conclu- 
sion that  equal  volumes  of  gases  contain 
equal  numbers  of  molecules.  This  law  is 
used  In  chemistry  to  determine  the  molec- 
ular weights  of  gases  from  observations 
of  their  densities. 

A.  W. — Trade  name  for  Current  regula- 
tors manufactured  by  the  Packard  Elec- 
tric Co.,  Warren.  Ohio. 

AWEBCO.— Trade  name  for  electrical 
tapes  and  sleeving  manufactured  by  the 
Anchor  Webbing  Co..  300  Brook  St.,  Paw- 
tucket,  R.  I. 

A.  W.  G.— Abbreviation  for  American 
Wire  Gage.  • 

AXCESS.— Trade  name  for  lighting  flx- 
turea  manufactured  by  the  Sampson  Al- 
oes* System,  Inc.,  434  Union  St..  Lynn, 
Haas. 

AXES,  LINEMEN'S.— Linemen's  axes  are 
of  two  general  forma,  a  chopping  ax  and 
a  hand  or  broad  ax.  The  chopping  axes 
weigh  from  4  to  6  lbs.,  while  the  hand 
axes  are  from  2  to  3  lbs.,  and  make  a  cut 
from  i'/z  to  6  1ns.  wide.  They  are  part  of 
every  lineman's  equipment  and  are  very 
useful  in  the  construction  of  practically 
all  overhead  electric  lines. 

Manufacturers: 

Black  Co.,  Inc.,  John  B.,  4)  W.  2nd  St.. 
Chester,  Pa. 

Warren  Axe  ft  Tool  Co.,  Warren,  Pa. 
"Sager,"  "Warren." 

White  Co..  The  L.  *  I.  J.,  143  Perry  St., 
Buffalo.  N.   Y.     . 

AXIOM.— Trade  name  for  leather  belting 
manufactured  by  the  Schwartx  Belting  Co., 
74-76  Murray  St.,  New  York.  N.  Y. 

AXIS,  NEUTRAL.— An  axis  of  symmetry, 
commonly  used  to  designate  a  straight  line 
through  the  center  of  the  shaft  of  a  d-e. 
armature  and  perpendicular  to  It.  and  ap- 
proximately perpendicular  to  the  direction 
of  the  magnetic  flux,  about  which  the  flux 
is  symmetrically  distributed. 

AXIS  OF  COMMUTATION.— A  line  In  a 
d-c.  armature  passing  through  the  shaft 
at  right  anglea  to  it  and  through  the  side 
of  a  coll  In  its  mldcommutatlng  position. 
In  d-C.  machines  without  innerpolea,  the 
axis  of  commutation  Is  often  shifted  from 
the  neutral  axis  In  the  direction  of  rota- 
tion In  generators  and  the  opposite  In  mo- 
tors for  the  purpose  of  placing  the  coll 
undergoing  commutation  in  a  commutat- 
lng  field. 

AXLES,  ELECTRIC  CAR  AND  LOCO- 
MOTIVE  One  of  the  principal  parts  of  a 

truck  on  which  the  car  wheels  are  mount- 
ed and  which  carries  near  Its  end  and  by 
means  of  the  journal  boxes  the  weight  of 
the  car  or  locomotive  and  transmits  It 
through  the  wheela  to  the  track.  Wheels 
are  nlmost  universally  mounted  solidly  on 
the  axlea  and  the  latter  turn  In  suitable 
bearings  contained  In  the  Journal  or  oil 
boxea.  Axlea  are  universally  of  cylindrical 
cross  section  throughout  and  of  varying 
diameter.  Modern  axles  are  forged  and 
turned  from  the  best  grades  of  steel  and 
frequently  are  heat-treated  to  better  with- 
stand  the  hard   service  to  which   they   are 

Manufacturers: 

Brill  Co.,    The   J.    G.,   62nd   St.    ft   Wood- 
land Ave..  Philadelphia,  Pa. 
Carnegie      Steel      Co..      Carnegie      Bldg.. 

Pittsburgh,  Pa. 
Laclede     Steel     Co.,     Arcade     Bldg.,     St. 

Louis,  Mo. 
Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont., 

Can. 
St.    Loula    Car    Co..    8000    Broadway,    St. 

Louis,    Mo. 
Standard  Forglnga  Co..  The.  Railway  Ex- 
change   Bldg.,    Chicago,    HI. 
AXLES,      ELECTRIC      VEHICLE     AND 
TRUCK— This    definition    relatea    particu- 
larly to  the  driving  axle  which  Is  gener- 
ally the  rear.    An  axle  for  an  electric  ve- 
hicle differs  from  that  used  on  any  other 
form  of  automobile  principally  In  the  means 
adopted    to    carry    the    motor   or   motors. 
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The  motor  may  be  mounted  on  the  body 
and  the  power  transmitted  to  the  axle  by 
mesDt  of  chains  or  propeller  shafts,  on  a 
cradle  attached  to  the  axle,  or  It  may  be 
bolted  directly  to  the  axle  housing  and 
drive  through  a  worm  gear-      _ 

Where  only  one  motor  Is  used  the  power 
la  transmitted  through  a  chain  to  a 
sprocket  attached  to  the  differential  or 
compensating  (ear,  or  through  a  bevel 
pinion  meshing  with  the  bevel  "ring  gear" 
mounted  on  the  differential  gear.  Where 
two  motors  are  used  the  power  Is  gen- 
erally transmitted  through  a  chain  from 
each  motor  to  each  driving  wheel,  the  uae 
of  a  differential  then  becoming  unneces- 
sary- 

When  the  balanced  drive  Is  used  the  mo- 


tor, differential  and  transmission  members 
are  all  parts  of  the  rear  axle  and  wheel 
assembly.  The  motor  shaft  la  parallel  to 
the  axle  housing  and  the  power  la  trans- 
mitted through  drive  shafts  to  floating 
pinions  within  each  wheel,  thence  through 
Intermediate  spur  gears,  housed  within 
disk  wheels,  which  mesh  with  Internal 
gear  rings  that  form  the  Interior  of  -the 
wheel  rims. 


Edward  Valve  ft  Mfg.  Co..  The,  1100  W, 

14Sth  St.,  Bast  Chicago,   Ind. 
Laclede    Steel    Co.,     Arcade    Bldg..    St. 

Standard  Pourings  Co.,  The,  Railway  Ex- 
change  Bldg.,    Chicago,   HI. 


Walker  Axle  Co.,  72  W.  Adams  St.,  Chi- 
cago, m. 

AXLES,  TROLLEV-WHEEI The  axles 

on  which  trolley  wheels  run  are  mounted 

In  the  trolley  harp.  They  are  sometimes 
made  of  bronze  as  a.  solid  axle  and  In 
many  cases  are  made  hollow  with  a  few 
holes  drilled  !n  the  surface  and  one  In  the 
end.  This  small  cylinder  is  packed  with 
grease  and  lubricates  the  bearing  for 
about  one  week.  To  prevent  pitting  of  the 
axles  by  heavy  current  passing  through 
them  special  contact  springs  are  provided 
which  rub  on  the  wheel  and  connect  to 
the  harp,  thus  shunting  the  axle. 

Manufacturers: 

East  Hampton  Bell  Co..  The,  East 
Hampton,  Conn. 


B 


B. — Symbol  for  magnetic  flux  density. 
Chemical  symbol  for  the  element  boron. 
The  small  letter  b  la  also  the  symbol  foe 
suaoeptance,  whose  unit  Is  the  mho.  In 
illumination  and  photometry  b  is  the  sym- 
bol for  brightness. 

BABBITT  METAL.— Babbitt  metal  Is  an 
alloy  used  for  bearings  In  many  electrical 
j    gen( .._ 


2L„ 

lead  and  sine.  These  are  combined  lnti 
two  general  classes  which  are  called  tin- 
base  or  lead-base  metal  having  over  60% 
of  tin  or  of  lead. 

Tin-base  metals  are  divided  Into  three 
classes,  the  first  of  which  contains  tin, 
antimony  and  copper.  In  these  the  tin 
varies  from  St  to  91%,  antimony  from  4.5 
to  t%%  and  copper  from  3.7  to  8%%. 
Lead  la  sometimes  added  to  giv  "" 
ond  class  of  babbitts,  which  na< 
melting  point.  In  these,  the  tin  is  over 
50%,  antimony  not  lea*  than  13%.  and  cop- 
par  not  leas  than  3%.  The  third  class  Is 
composed  of  tin,  copper,  and  sine. 

Lead-base  babbitts  are  also  divided  Into 
three  classes  containing  lead  and  antimony: 
lead,  antimony  and  tin;  and  lead,  antimony, 
tin  and  copper.  The  lead  content  in  these 
may  run  as  high  as  90%. 

Manufacturers: 

American   Smelters   Securities   Co..   Mer- 
chants Exchange  Bldg..  San  Francisco, 


Cal. 
Bronze    Metal    Co.,    30    Church    St.,    New 

York,  N.  T.    "B.  M.  Co.  Special." 
Hagle-Plcher    Lead    Co.,    308    8.    LaSalle 

St..  Chicago,  11L 
Biggie   Smelting  ft   Refining  Works,    Ltd., 

41-46  Prince  St.,  Montreal.  Que..  Can, 
Graham   A  Co.,   James,   29S   Wooster  St., 

New  Haven,  Conn. 
Lukens   Metal   Co.,    Thomas   F.,    231   N. 

4th    St.,     Philadelphia,     Pa.       "Lumeco 

Genuine."  "Queen  Bee." 
Lumen  Bearing  Co.,  Buffalo,  N.  T, 
Magnolia    Metal    Co.,    113-115    Bank    St., 

New  York.  M.  T. 
More  Jones   Brass    ft    Metal    Co..    1112-44 

N.    Broadway,    St.    Louis,    Mo.      "Hoo 

Hoo," 
Muxxy-Lyon  Co.,  Detroit  Mich.     "Duro," 

"Mogul." 
National   Lead  Co.,   Ill  Broadway,   New 

York.  N.  Y.    "Dutch  Boy." 

New  Era  Mfg.  Co.,  710  Cobb  Ave..  Kala- 
mazoo,  Mich. 
North    American    Smelting    Co.,     9th     ft 


Oil    1 

Pittsburgh,  Pa.     "OH well, 
'  Pittsburgh  White  Metal  Co.,   8116   Peon 
Ave.,  Pittsburgh,  Pa,    "Blnehart." 

BABCOCK   ft   WILCOX  CO.,  THE New 

York,  N.  Y.  Manufacturer  of  water-tube 
boilers.  Business  established  18111.  Presi- 
dent, W.  D.  Ho ile;  vice- pre sldont,  A.  G. 
Pratt;  secretary,  J.  H.  Ehistla;  treasurer, 
J.  G.  Ward.  Main  office.  »  Liberty  St.. 
New  York,  N.  Y.  Factories,  Bayonne.  N.  J.. 
and  Barberton,  Ohio.  Branch  offloea.  40 
Federal  St.  Boston,  Mass.;  North  American 
Bldg-,    Philadelphia,   Pa.;   Farmers  Deposit 


Bank  Bldg.,  Pittsburgh,  Pa.;  Traction 
Bldg.,  Cincinnati,  Ohio;  Candler  Bldg..  At- 
lanta. Ga.;  531  Baronne  St..  New  Orleans, 
La.;  Southern  Pacific  Bldg.,  Houston,  Tex.: 
Santa  Rita  Hotel  Bldg.,  Tucson,  Arlx.;  Mar- 
quette Bldg.,  Chicago,  III.:  43S  17th  St.. 
Denver,  Colo.;  70S  Keams  Bldg..  Salt  Lake 
City,  Utah:  Mutual  Life  Bldg..  Seattle. 
Wash.;  Sheldon  Bldg.,  San  Francisco.  Cal.; 
I:  N.  Van  Nuys  Bldg.,  Los  Angeles,  Cal.; 
Fort  Worth,  Tex. 

BABCOCK  PRINTING  PRESS  MFG.  CO., 
THE, — New  London,  Conn.  Manufacturer 
of  motor-driven  printing  machinery.  Busi- 
ness established  1882.  President.  James  E: 
Bennet;  secretary.  Wilfred  D.  Wells;  treas- 
urer, Mrs.  George  P.  Fanner;  sales  man- 
ager, Charles  W.  Britcher.  Main  office  and 
factory,  S3  Pequot  Ave.,  New  London,  Conn. 
Branch  office,  31  Park-  Row.  New  York, 
N.Y.  Sales  representatives.  Barnhart  Bros,  ft 
Splndler,  82  Throop  St..  Chicago,  111.:  Kan- 
sas City,  Mo.;  Washington,  D.  C;  Seattle, 
Wash.;  St.  Louis,  Mo.;  St.  Paul,  Minn.; 
Omaha,  Neb. 

BAB80N.— Trade 

Supply  Co..  157  B.  lira  St.  New  YorkT  N.  Y. 

BABY.— Tradename  for  sign  receptacle 
manufactured  by  the  Solar  Electric  Co.,  124 
W.  Lake  St..  Chicago,  HI.  , 

BABY  DENZAR— Trade  name  for  light- 
ing unit  manufactured  by  the  Beards Ie« 
Chandelier  Mfg.  Co.,  218  S.  Jefferson  St., 
Chicago,  111. 

BABY  GRAND.— Trade  name  for  toy 
motors  manufactured  by  the  Knapp  Elec- 
tric ft  Novelty  Co.,  611  W.  list  St.,  New 
York,  N.  Y. 

BABY  HOGAN  SILENT.— Trade  name 
for  high-frequency  transformers  manufac- 
tured by  the  Mcintosh  Battery  ft  Optical 
Co..  317-288  N.  Desplalnea  St.,  Chicago,  III. 

BABY  INVINCIBLE.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the   Invincible   Vacuum    Cleaner  Mfg.   Co., 

BABY  L.IOHT.— Trade  name  for  portable 
lamp  manufactured  by  the  Luminous  Unit 
Co.,  Division  of  the  St.  Louis  Brass 
Mfg.  Co..  881B  Washington  Ave.,  St.  Louis. 
Missouri. 

BABY  REFLEX.— Trade  name  for  spark 
plugs  manufactured  by  the  Reflex  Ignition 
Co..  300I-30B!  W.  106th  St..  Cleveland,  Ohio. 

BABY  SPOT.— Trade  name  for  stage 
spotlight  manufactured  by  the  Chicago 
Stage  Lighting  Co.,  112  N.  LaSalle  St.. 
Chicago,  m. 

BABV  VIOL  ETTA.— Trade  name  for 
electro  the  rape  utlr  violet- ray  high-fre- 
quency apparatus  manufactured  by  the 
Bleadon-Dun  Co.,  US  S.  Peoria  St..  Chi- 
cago, m. 

BABY  VIXEN.— Trade  name  for  auto- 
mobile wrench  manufactured  by  the  Bonney 
Vise  ft  Tool  Works.  Inc.,  Allentown,  Pa. 

BACHARACH      INDUSTRIAL     INSTRU. 

MENT  CO 7000-6  Bennett  St,  Pittsburgh, 

Pa.  Manufacturer  of  meters,  Indicators, 
etc.  H.  Bacharach,  president.  Sales  repre- 
sentative, Herman  H.  Stlcht  ft  Co.,  IE  Park 
Row,  New  York,  N.  Y. 

IE 


BACHELET  MEDICAL  APPLIANCE  CO., 
INC.— 31  E.  Strand  St.,  Kingston,  N.  Y. 
Manufacturer  of  electrotherapeutic  appa- 
ratus. Business  established  1919.  President. 
John  SchUhle;  vice-president,  Schuyler  C. 
Schults;  secretary,  treasurer  and  general 
manager.   Charles  J.  Dampf. 

BACHELET  WAVE.— Trade  name  for 
medical  batteries  manufactured  by  the 
Bachelet  Medical  Appliance  Co.,  Inc.,  S3  E. 
Strand  St..  Kingston,  N.  Y. 

BACK  AMPERE -TURNS.— Part  of  the 
winding  on  the  armature  of  a  generator  or 
motor  sets  up  a  magnetic  field  opposed  to 
the  main  Held  set  up  by  the  fleld  magnets. 
This  back  magnetic  flux  is  measured  or 
determined  by  the  back  ampere-turns.  (See 
Armature  reaction.) 

BACK  LASH— The  distance  or  space 
through  which  a  piece  of  machinery,  such 

'"■  "   -" ' - plat-     - 


__  —  of  limit  the  looseness 

Hi-  play  In  a  piece.  In  relays  It  Is  an  Impor- 
tant adjustment,  and  refers  to  the  distance 
between  the  armature  contact  and  the  back 
contact,  or  the  distance  the  armature  may 
move  without  opening  the  back  contact. 

BACK  PlTCH^A  term  used  In  armature 
winding  referring  to  a- left-handed  pitch  or 
progression  of  the  armature  winding  as 
seen  from  the  commutator  end.  It  Is  also 
used  in  certain  windings  to  designate  any 
pitch  or  distance  between  slots  on  the  end 
away  from  the  commutator,  as  distinguished 
from  the  front  pitch  which  may  have  a 
different  value.    (Also  see  Pitch,  winding.) 

BACK  STOP.— A  metal  atop  usually ,  on 
which  a  relay  armature  resta  when  the 
coll*  are  not  energised.  It  Is  also  applied 
to  certain  keys  such  as  a  telegraph  key,  in 
which  the  key  rests  against  the  stop  when 
released. 

BACKING  METAL,  ELECTROTYPE.-  -A 
soft  metal  (practically  the  same  as  type 
metal)  used  to  back  up  the  thin  copper  shell 
of  an  electrotype.  It  servee  to  fltrengthen 
the  shell  and  when  placed  on  a  wooden 
block  builds  it  up  to  the  standard  thickness 
of  printing  types  and  engravings.  (Also  see 
Electrotype.) 

BACO- — Trade  name  for  track  drills,  foun- 
dry products,  etc. .manufactured  by  the  Bird- 
Archer  Co.,  80  West  St..  New  York,  N.  Y. 

BACO  ELECTRIC  CO.,  THE,  Bode. 
Iowa.  Manufacturer  of  electric  soldering 
Irons. 

BACO  SODERWAND.— Trade  name  for 
electric  soldering  Iron  manufactured  by  the 
Baco  Electric  Co.,  Bode,  Iowa. 

BACON  FELT  CO.— Winchester.  Mass. 
Manufacturer  of  felt  wicks  for  motors,  etc. 
Business  established  1826. 

BACON  VULCANIZER  MFG.  CO.— 4085 
Hollls  St.,  Oakland,  Cal.  Manufacturer  of 
electric  vulcanliers  and  heating  devices. 
Business  established  1B0S.  President  and 
general  manager,  Thomas  P.  Bacon;  sales 
manager.  W.  E.  Dugdell. 

BADENHAUSEN,  P  H  I  L  L  I  P  8.  -  14M 
Chestnut  SU  Philadelphia,  Pa.  Manufac- 
turer   of    water- tube    boilers    and    super- 


nyGOpglC 


E  M  F  ELECTRICAL  YEAR  BOOK 


BADGER.— Trade  name   (or  air  washers. 

Cooling  ponds  and  expansion  Joints  manu- 
factured by  E.  B.  Badger  *  Sons  Co..  76 
Pitts  St..  Boston,  Mass. 

BADGER  A  SONS  CO.,  E.  B.— Boston, 
Mass.  Manufacturer  of  expansion  Joints, 
air  washers  and  cooling  ponds.  Business  es- 
tablished l!*l.  President,  Daniel  B.  Badger: 
secretary,  J.  W.  Spring;  treasurer,  Arthur 
C.  Badger;  general  manager.  Erastus  B. 
Badger;  sales  manager.  Harold  W.  Coomhs. 
Main  office  and  factory.  76  Pitts  St..  Boa- 
ton,  Mass.  Branch  offices.  101  Park  Ave.. 
New  York.  N.  T,;  818  S.  Michigan  Ave.. 
Chicago,  HI. 

BADGER  MALLEABLE  &  MFO.  CO.- 
South  Milwaukee.  Wis.  Manufacturer  of 
malleable  iron  castings.  President  and 
manager.  A.  J.  Rieker;  secretary  and 
treasurer.   H.   M.  Lewis. 

BAEHKER,  F.— 2531  Milwaukee  Ave., 
Chicago,  111.  Manufacturer  of  lighting  fix- 
tures.    Proprietor,  F.  Baehker. 

BAEKELAND,  LEO  HENDRIX.  — An 
American  chemist,  electrochemlst  and  in- 
ventor, born  at  Ghent,  Belgium,  1663.  He 
graduated  from  the  University  of  Ghent  in 
1882.  I-ater  he  studied  electrochemistry  at 
the  Polytechnicum,  Charl  often  burg,  Ger- 
many. He  taught  for  several  yearn  at  the 
Univeralty  of  Ghent  and  at  the  Normal 
School  of  Science  of  Bruges.  He  came  to 
the  United  States  In  1889  and  in  1893  founded 
the  Nepera  Chemical  Co.  for  the  manufac- 
ture of  photographic  papers.  One  of  these 
was  "Velox."  which  Dr.  Baekeland  per- 
fected and  afterwards  sold  to  the  Eastman 
Kodak  Co.  He  then  turned  his  attention  to 
electrochemistry  and  organic  chemsstoy.  His 
best  known  Invention  Is  what  has  come  to 
be  known  as  Bakellte.  a  chemical  synthetic 
compound  formed  from  carbolic  acid  and 
formaldehyde,  which  Is  widely  used  as  a 
molded  electrical  insulator  and  as  a  substl- 
tute  for  hard  rubber  and  amber.  Ho  has 
also  patented  many  Inventions  on  the  sub- 
ject of  organic  chemistry,  electrical  Insula- 
tions, synthetic  resins,  plastics,  lacquers 
and  varnishes.  Dr.  Baekeland,  as  consulting 
chemist,  assisted  In  the  development  of  the 
Townsend  electrolytic  cell  for  the  Hooker 
Electrochemical  Co.  of  Niagara  Falls,  N.  Y., 
In  1903.  He  received  the  Nlcholls  medal  In 
1969  and   the  Willard  Glbbs   medal    In    1913 


Chandler  medal  {first  award)   by   

University,  and  In  1918  the  Ferkin  medal 
for  Industrial  chemical  research  by  the 
affiliated  Chemical  and  Electrochemical  so- 
cieties. He  was  president  of  the  American 
Electrochemical  Society  In  1909;  president 
of  the  American  Institute  of  Chemical  En- 
gineers in  1912;  president  of  the  Section  of 
Plastics.  International  Congress  of  Applied 
Chemistry,  New  York,  in  1912.  and  president 
of  the  Inventors'  Guild  In  1914. 

BAETZ  BROS.  SPECIALTY  CO.,  LTD.— 
21  Gaukel  St.,  Kitchener,  Ont..  Can.  Manu- 
facturer of  portable  electric  lamps  and 
lamp  shades.  President,  C.  J.  Baeti;  vice- 
president  and  tteasurer,  J.  H.  Haets;  secre- 
tary. W.  3.  Flelschauer. 

BAFFLES.— Baffles  are  plates  or  walls 
made  of  steel,  common  brick  or  fire  brick, 
used  to  deflect,  alter  and  control  the  course 
of  gases,  etc.  They  are  uaed  in  a  furnace 
and  as  a  part  of.  boiler  settings,  and  are 
designed  so  that  the  hot  gases  hs  — 
course  around  the  boiler  tubes  of 
length  that  the  maximum 
Is  taken  from  them  t~'~~ 
the  stack  or  chimney. 

BAGS.  ELECTRICIANS-  AND  LINE 
MEN'S  TOOL. — These  are  usually  stronf 
canvas  or  duck  bags  used  by  linemen  ant 
electricians  for  carrying  tholr  tools.  They 
are  very  seldom  made  entirely  of  leather, 
but  are  nearly  always  reinforced  on  the 
bottom  and  sides  with  sole  leather  or  bas 
leather,  and  provided  with  steel  studs.  Steel 
frames  are  used  at  the  top  and  the  canvas 
Is  clinched  between  the  frame  and  an 
Interior  piece  or  Is  riveted  to  the  frame. 
Leather  carrying  handles  are  provided  and 


e  they  pass  o 
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sometimes  reinforcing  straps  passing  com- 
pletely around  the  bag  are   added. 
Manufacturer!: 

BUHRKE  CO.,  THE  R.  H..  1240  Puller- 
ton  Ave.,  Chicago.  III.  Buhrke  tool  bug. 
shown  In  cut  below,  la  made  In  lengths 
from'  12  to  24  ins.  It  has  double  steel 
frame  riveted  to  body  of  hag.  steel 
'  studs  In  bottom,  and  Is  sewed  on  lock- 
stitch machines.  It  Is  made  of  one- 
piece  No.  6  (24  oe.)  white  duck,  rein- 
forced   for    SVt     Ins.    from    bottom     by 


Buhrke   White   Duck  Tool   Baa 
heavy  bag  leather,   also   In   one  piece. 
Can  be  furnished  with  socket  for  pad- 
lock  or   with    shoulder  straps.     The  all 
leather   bag    shown    below    Is    made   of 


Buhrke  All  Leather  Tool  Bag 
linen  thread  without  a  leather  welt. 
It  Is  made  In  lengths  from  14  to  £4  Ins. 
by  7  by  g  Ins,  Buhrke  Co.  also  manu- 
facture bags  of  all  descriptions  made 
to  customers'  spec  I  flea  t  ions.— Adv." 
Fulton  Bag  &  Cotton  Mills.  Atlanta,  Ga. 
Hoffman-Corr   Mfg.   Co.,    312    Market    St.. 

Philadelphia,  Pa. 
Industrial  products  Co.,  1001  Cheatnut  St., 
Philadelphia,  Pa.  (Collapsible  canvas 
bucket).  "Ipeo." 
KLEIN  &  SONS,  MATHIAS,  3200  Bel- 
mont Ave..  Chicago.  III.,  manufacturers 
of  Inspectors'  black  leather  tool  bags, 
made  of  heavy  oak-tanned  hamesr 
leather,  stitched  with  waxed  liner 
thread.  Bottom,  three-ply  and  atuddec 
with  steel  studs,  arranged  with  ghoul 
der  straps  and  retaining  straps  thai 
pass  clear  around  the  bag.  We  also 
manufacture  linemen's  canvas  tool  '  — 

with    heavy    leather    bottom,    stlt 

with  waxed   linen   thread,   steel   frame 
and    leather   handles.      Write   for   com- 
plete    catalog     covering     construct  loi 
tools'  for    further     information     about 
this    and    other     Klein    products.      See 
also  adv.  Page  1259.— Adv. 
BAOS,  LAMP  TRIMMERS' .—Lamp  trim- 
mers' bags  are  little  used  at  present  because 
of   the   decrease   In    the   use  of  arc   lamps. 
The  arcs  still  widely  used  for  street  lighting 
are  magnetite  lamps  and  they  require  less 
trimming    than    the    carbon    arcs.     Lamp 
trimmers   carry  an  oval-shaped  or   ret ' 
gular  bag  made  of  heavy  harness  leather 
provided   with    a   shoulder   strap,    in   which 
extra  carbons   or  magnetite  electrode* 

kept.   Street  lamp  tenders  now  carry  cl. 

cleaning  equipment  and  this  Is  usually  kept 
In    a   wagon    or  automobile,    together   with 
some    globes    and    extra    lamps    to    replace 
broken  or  burned  out  units. 
Manufacturer!: 
BUHRKE  CO..  R.  H„  1238  Fuller-ton  Ave. 

Chicago.  HI. 
Hoffman-Corr  Mfg.   Co.,   312  Market  St. 
Philadelphia,  Pa. 


BAILEY  CO.,  GEORGE  D.— 4E0S  Ravens- 
wood  Ave..  Chicago,  111.  Manufacturer  of 
roller  bearings.  President,  George  D.  Bai- 
ley; vice-president.  C.  F.  Ferguson;  secre- 
tary and  treasurer,  B.  H.  Ferguson. 

BAILEY-  MFG.  CO.,  THE_Unlon  City. 
Ind.  Manufacturer  of  adjustable  magneto 
couplings.  Business  established  1920.  Pres- 
ident P.  I.  Turner;  vice-president.  H.  D. 
Willcutts;  secretary,   treasurer  and  general 


manager,  W.  I 


Price. 


BAILEY  METER  CO.— 2016  E.  46th  St.. 
Cleveland.  Ohio.  Manufacturer  of  boiler- 
room  and  other  power  plant  Instruments 
and  meters.  President.  E.  G.  Bailey;  treas- 
urer. R.  8.  Coffin. 

BAILEY-REYNOLDS  CHANDELIER  CO., 
THE.— 913-916  Grand  Ave.,  Kansas  City 
Mo.  Manufacturer  of  electric  lighting  fix- 
tures. Business  established  1903.  President. 
J.  8.  Bailey;  vice  -preside  nt  Carrie  W. 
Reynolds:  secretary  i  ' 
Reynolds. 

BAILY,— Trade  nai 
naces  made  by  the  : 
Alliance,  Ohio. 
.JB.AINi  ALEXANDER.— A  Scottish  elec- 
trician ajid  inventor;  born  1810.  died  1877 
His  name  Is  chiefly  associated  with  an  auto- 
matic chemical  telegraph,  which  was  tried 
out  in  the  United  States  about  1860.  He  also 
perfected   several    other   inventions,    among 


BAIRD  MACHINE  CO.,  THE.— Bridge- 
port, Conn.  Manufacturer  of  machines  for 
making  electrical  parts.  Business  estab- 
lished 1870.  President,  treasurer  and  gen- 
eral manager,  C,  L.  Wamer:  vice-president, 
A.  J.  Lewis;  secretary,  B.  C.  Warner;  sales 
manager,  Albert  Pott. 

~J?AtR°,  MOTION  PICTURE  MACHINE 
CO.— 24  E.  23rd  St.,  New  York.  N.  Y.  Man- 
ufacturer   of    motor-driven    mot  Ion -picture 


BAJOHR  LIGHTNING  CONDUCTOR  CO.. 
<«'   —4066    Keokuk    St.,    St.    Louis,    Mo. 
•   "    ■  of  lightning  conductors.  Bus- 
President,    general 


CARL.-  ... 
Manufactur- 
ings   established    1 „,.....„. 

manager  and  sales  manager.  William  Ba- 
johr; vice-president.  Anna  J.  Bajohr;  sec- 
retary and  treasurer.   Clara.  T.   Bajohr. 

BAKELITE.— Trade  name  for  Insulating 
material  manufactured  by  the  General 
Bakellte  Co.,  2  Rector  St..  New  York,  N.  Y. 

BAKELITE  AND  BAKELITE  PROD- 
UCTS.— Bakellte  Is  a  synthetic  condensation 
product  of  phenol  Invented  by  Dr.  L.  H. 
Baekeland.  It  was  one  of  the  first  of  the 
chemically  produced  or  artificial  insulating 
compounds  and  Is  typical  of  those  that  have 
been  produced  since.  In  its  final  state  It  Ir 
a  hard,  nonreslnous,  •-•--■■ 


Infusible  solid  reaem- 
amber.  It  Is  colored 
nlneral  pigments  and 
ilack.  yellow,  brown. 
-ent,  or  opaque.    The 

- _. -solved,  liquid  or  solid 

condition,  and  may  be  uaed  for  lacquer  or 
varnishes,  enamel,  impregnation,  adhesive 
cement,  molding  compositions  and  molded 
articles.-  It  can-  be  molded  Into  almost  any 
shape  by  casting,  or  forming  In  a  hot  press 
"  ill  hold  metal  inserts  securely.  When 
lachlned,  finished 


bllng  hard  rubber 
by  organic  dyes 
jnay  be  made  r 
colorless  and  tra 


n  its  final  st 


and  v 
hygroscopic 


hot    i 


lany 


telcia. 


1  by  steam. 


.  .  ..rid  strong  alkaline  solutions,  hot  sul- 
phuric acid,  nitric  acid,  or  bromine.  Its 
dielectric  strength  alone  is  22.000  volts  per 
mm.  and  In  combination  with  other  products 
Is  as  high  as  44.500  volts  per  mm.  Bakellte 
products  comprise  a  very  extensive  line. 
Bakellte  Is  used  as  a  base  for  varnishes, 
enamels,  lacquers  and  cements,  all  of  which 
are  highly  dielectric  and  are  used  as  cover- 
ings for  metal  parts  or  In  the  case  of 
cements  for  bonding  glass,  metal,  porcelain, 
etc.  Molded  products  may  be  very  accu- 
rately formed  from  Bakellte  and  It  is 
commonly  used  for  small  Insulating  parts, 
ignition  system  parts,  telephone  transmit- 
ters, and  receivers,  terminal  blocks,  caps, 
buttons,  tubes,  rods  and  many  other  parts. 
It  is  also  used  for  molding  commutators 
and  for  Impregnating  armature  or  other 
windings." 

Manufacturers: 

Alden-Napier  Co.,  B4  Willow  St,  Spring- 
eld.  Mass.    "Na-ald." 

Auburn  Button  Works.  Inc.,  40-48  Wash- 
ington St.,  Auburn.  N.  T. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,  Chicago,   III. 
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Boon  ton  Rubber  Mfg.   Co.,   Boonton,  N.  J. 
Braun    Gear   Works,    1321-26   Gates   Ave., 

Brooklyn.  N.  T. 
Burroughs  Co.,  Charles,  141-149  Commerce 

St.,  Newark,  N.  J. 
Chelsea  Radio  Co.,    15  sth   St.,   Chelsea, 

Mass. 
CHICAGO    MICA    CO.,    11-21    Walor    St., 

Valparaiso,  Ind.    (See  display  advertise- 
ment on  pane  1320.) 
Cole  &  Co..  Henry,  54  Old  Colon)-  Ave.. 

Bos  tori.   Mbbb. 
General  Bakellte  Co.,  2  Rector  St.,  New 

York,  N.  Y.    "Bakellte." 
Grant  Gear   Works.   Inc.,   151   Pearl   St.. 

Gray  ft   Danlelson  Mfg.  Co..  578  Howard 

St.,  San  Francisco.  Cal. 
Hall  Switch  ft  Signal  Co..  Garwood,  N.  J. 
Kennedy  Co.,   The  Colin  B..   140  Second 

St.,  San  Francisco.   Cal 
Mack  Molding  Co.,  Little  Falls.  N.  J. 
Nagel  Electric  Co.,  The  W.   G.,  28-22  St. 

Clair  St.,  Toledo,  Ohio. 
Parkin  Mfg.  Co..  San  Rafael,  Cal.      __ 
HAWSON   ELECTRICAL  INSTRUMENT 

CO,  4  Norfolk  St..  Cambridge.  Mass. 
WATEHBUKY  BUTTON  CO.,  835  S.  Main 
St.     Waterbury.     Conn.      (See    display 
advertisement  on  page  IMS.) 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..    East    Pittsburgh,    Pa.      "ff ««'»«* 
house."      (See  adv. -pages  1196^1402.) 
■AKELITE-DILECTO^-Trode  name   for 
molded    Insulation    manufactured    by    the 
Continental  Fibre  Co.,   Newark,  Del. 

BAKELITE-MICARTA.— A  trade  name 
for  an  Insulating  material  sometimes  called 
Bakelised  paper.  It  Is  made  In  various 
grades  In  plates,  tubes,  rods,  etc.  It  ■« 
haul  homogeneous  material  considerably 
stronger  than  hard  fiber,  cannot  be  molded 
and  can  be  punched  only  In  thin  sheets, 
but  can  be  drilled,  tapped,  and  otherwise 
worked  with  sharp  tools.  It  withstands 
temperatures  of  150-C.  continuously,  and 
for  short  periods  will  withstand  2WC.  Its 
resistivity  Is  about  2.U  x  1C*  °hm-cm~ 
and  Its  dielectric  strength  about  19.600 
19  000  volts  per  mm.  It  Is  nonhygroscoplc 
and  Insoluble  In  weak  acids  and  alkalies, 
hot  water  and  oils. 

BAKELtTE  MOLDING  MACHINES— 
See  Molding  machines.  Insulation. 

BAKER  A  CO.,  INC— Newark.  N.  J.  Re- 
finers and  workers  of  platinum,  gold  and 
sliver  for  chemical,  electrical  and  other 
technical  uses.  President,  Charles  W.  Baker 
vice-president,  C.  B.  Mitchell:  secretary  and 
treasurer,  Charles  Engelhard;  sales  man- 
ager, Alvln  M.  Williams.  Main  office.  B4 
Austin  St.,  Newark.  N.  J.  Branch  offices 
and  warehouses.  SO  Church  St..  New  York 
City  and  5  S.  Wabash  Ave..  Chicago,  m. 

BAKER  R  *  L  CO.,  THE— Cleveland, 
Ohio.  Manufacturer  of  electric  crapes. 
hoists,  Industrial  trucks  and  tractors. 
Business  established  1915.  President.  F. 
W.  Treadway;  vice-president  and  general 
manager,  E.  J.  Bartlett;  vice-president. 
E.  J.  Stahl;  secretary,  W.  P.  Southard; 
treasurer,  W.  C.  Fischer;  sales  manager, 
M.  A.  Watterson.  Main  office  and  faclory. 
Cleveland.  Ohio.  Branch  office.  IT  Central 
Park  West,  New  York.  N.  Y. 

BAKERS,    HOT    PACKS    AND    OTHER 
BODY-HEATINQ     APPARATUS.  —  E" 
trlcaUly  heated  apparatus  made  In  ape 
forms  to  be  adapted  to  various  parts  of 
human  body  and  to  permit  an  application 
of   beat  without  affecting  adjacent   parts. 
The    heating    is    accomplished    by    metallic 
heating  elements  enclosed  In  a  protecting 
chamber  or  Insulating  medium,  or  by  the 
use    of   a    number   of    special    Incandescent 
lamps.     These  frequently  take  the  form  of 
a  solid  or  adjustable  arch  which   may  be 
placed  over  the  body.    Some  bakers,  espe- 
cially'   those    having    metallic    heating    ele- 
ments,   are   made    In    cylindrical    form    re- 
•embllruj  an  electric  muffle  oven  and  are 
used  to  enclose  an  arm.  leg,  etc..  for  treat- 
ment.    Also  see  Baths,  electric  light. 
Manufacturers: 
BUBDICK   CABINET   CO.,    Milton.    Wis. 

"Radio- VltanL" 
Edmsndi,    Walter    S.,    31-87     Pearl      St., 

Hospital  Supply  Co.,  The,  1ST  E.  Urd  St., 

New   York,   N.    Y.      "Pelton,"    "Radio." 

Sanitarium  Equipment  Co.,  Battle  Creek. 

Mich-      "Universal   Radlantor." 
Bolidaroh     Electric     Hotpack     Co., 

Cottman    St,    Fox  Chase.    Philadelphia, 

BAKING,    EUF.CTRIC.-See    Cooking 

(cookery),    electric;   Ovens,    electric,    bake. 

hotel,     restaurant,     etc.;     Ovens,     electric. 

baking-  and  roasting,   portable. 


BALANCE-  FACTOR—-  The  balance-fac- 
tor of  a  polyphase  system  Is  the  ratio  of 
the  minimum  value  to  the  maximum  value 
of  power  In  the  power  pulsation  due  to  an 
unbalanced  load.    Its  maximum  value  la  1. 

BALANCED  CIRCUITS.— This  term  Is 
applied  to  three- wire  d-o.  and  single- 
phase  circuits  and  to  any  polyphase  cir- 
cuits. When  applied  to  three-wire  circuits 
It  means  that  both  sides  are  loaded 
equally.  When  the  branches  of  polyphase 
systems  are  equally  loaded,  they  »"*  o*1"1 
*--' — ced.    When  this  on— *"' —  '"  - 

□f™"baianced  poTyphase  system.     Also  see 
Unbalanced  circuits. 

BALANCER  SETS.— Commonly  two  Iden- 
tical d-c.  machines  which  serve  primarily 
to  maintain  approximately  equal  voltages 
between  the  outside  wires  and  the  neutral 
of  a  three-wire  distributing  system  when 
the  corresponding  loads  am  uneoual  and 
the  system  Is  supplied  by  t 


The    am 


^..._   „ ...   _   balancer   set 

coupled  together  mechanically  and  con- 
nected In  series  electrically  between  the 
armatures.  A  lighter  load  on  one  side  of 
the  system  tends  to  raise  the  voltage  on 
that  side,  and  the  part  of  the  balancer  set 
on  the  same  side  functions  as  a  motor  and 
drives  the  other  part  as  a  generator. 
Power  is  thus  transferred  from  the  more 
lightly  to  the  more  heavily  loaded  side, 
tending  to  equalize  the  total  loading  and 
maintain   approximately  equal  voltages. 

Balancer  sets  may  be  used  In  systems 
having  more  than  three  wires.  In  which 
case  the  number  of  machines  coupled  to- 
gether Is  one  less  than  the  number  of 
wires,  but  such  systems  are  quite  rare. 

Balancer  sets  are  not  needed  when  a 
three-wire  system  Is  supplied  by  a  three- 
wire  generator  or  by  two  generators  in 
series  or  by  a  synchronous  converter,  if. 
In  this  latter  case,  the  neutral  of  the  three- 
wire  system  Is  connected  to  the  neutral  of 
the  transformers  supplying  the  converter. 

M  an  uf act  urers : 

All  Is -Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Canadian  General  Electric  Co.,  Ltd.,  218 
King  St.,   W..  Toronto.  Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton.  Ont..  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Sets  made  In  standard 
slses  ranging-  from  28  to  4,000  amp.  Ma- 
chines are  rated  by  current  carried  in 
the  neutral  and  not  by  the  per  cent, 
of  unbalancing  or  kw.  capacity.  By 
compounding  the  machine  It  Is  possible 
to  equalise  the  voltages  on  both  sidee 
within  Z  per  cent,  even  under  condi- 
tions of  maximum  unbalancing.  (Bul- 
letin 42652A).  See  adv.  pages  1203- 
1223.— Adv. 

Lancashire  Dynamo"  ft  Motor  Co.  of  Can- 
ada.   Ltd.,    46     Niagara     St.,     Toronto, 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard -Baltimore." 

WESTINGHOI'SE  ELECTRIC  A.  MFG. 
CO.,  East  Pittsburgh.  Pa.  "Westing- 
house."  (See  display  adv.  pages  1296- 
14M.) 

BALANCES,  CHEMICAL  AND  OTHER 
LABORATORY.— These  are  very  sensitive 
balances  used  in  chemical,  electrochemical 
and  other  laboratories  for  routine  and  com- 
mercial testing,  for  assay  work,  etc.,  and 
also  In  school  and  college  laboratories. 
They  are  very  accurately  constructed  and 
consist  essentially  Of  a  structural  beam 
supported  on  an  agate  knife  edge,  with  an 
indicating  pointer  swinging  over  a  scale. 
A,  glass  case  encloses  the  balance  to  ex- 
clude air  currents.  The  weights  are  placed 
in  a  pan  suspended  from  one  end  of  the 
beam  and  the  material  to  be  weighed  In 
the  other  pan.  The  final  adjustment  Is  by 
means  of  a  rider  that  Is  moved  along  the 
beam.  Balances  of  this  form  are  made 
with  sensitivities  as  high  as  DM  milligram. 

Manufacturers; 

Bauach    ft   Lomb   Optical   Co.,    Rochester, 


N.  Y. 

Hell  Chemical  Co.,  Henry,  St.  Louis,  Mo. 

Thompson  Balance  Co.,  Denver,  Colo. 

Torsion  Balance  Co.,  92  Reade  St.,  New 
York,  N.  Y.     "Torsion." 

Troemner,  Henry,  911  Arch  St.,  Philadel- 
phia, Pa. 

WELCH  MFG.  CO.,  W.  M.,  1618  Orleans 
St.,  Chicago.   Ml. 


BALATA— Trade 


BALATA— A  gum  found  In  Venezuela. 
hlch  is  quite  similar  to  gutta-percha.  It 
I  used  somewhat  for  insulating  purposes. 
ee  Gutta-percha;  also  rubber. 

I.— Trade    name  for   rubber-oov- 

, . . and  cables  manufactured  by  the 

Bishop   Gutta-Percha    Co..    420-420    E.    26th 
St..  New  York,  N.  Y. 

BALBACH-THUM  PROCESS.— A  modi- 
fication of  the  Moeblus  process,  which  see, 
for  parting  gold  and  silver  eleetrolytically, 
yielding  pure  sll*er  and  slimes  from  which 
the  gold  Is  readily  recovered.  In  the  Bal- 
bach-Thura  method  the  cathodes  are  slabs 
lying  on  the  bottom  of  shallow  glaied- 
oar  then  ware  tanks.  The  anodes  of  dore 
bullion  or  similar  material  rest  in  canvas 
trays,   in  the  electrolyte  near  the  surface 


slimes,  w .... „ 

and  Is  deposited  on  the  cathodes  In  the 
form  of  nonadherent  crystals  of  pure  sil- 
ver, which  are  scooped  out  every  few  hours, 
melted   and    cast  Into   bars. 

BALCH  ROENTGENOSCOPY  SCREEN 
CO. — Salem.  Mass.  Manufacturer  of  x-ray 
fl  Horoscopes. 

BALDOR  ELECTRIC  CO.— 4551-65  Dun- 
can  Ave.,  St.  Louis,  Ho.  Manufacturer  of 
repulsion -Induction  motors.  Business  es- 
tablished 1920.  President  and  general  man- 
ager. Kr  Ballman:  vice-president.  J.  F. 
Gerleman;  secretary  and  sales  manager,  O. 
A.  Baumann;  treasurer,  B.  Doerr. 

BALDWIN.— Trade  name  for  cash  and 
parcel  carrier  systems  manufactured  by 
the  James  L.  Baldwin  &  Co.,  358  W.  Madi- 
son St..  Chicago,  III. 

BALDWIN  ft  CO.,  JAMES  L— 258  W. 
Madison  St..  Chicago,  III.  Manufacturers 
of  cash  and  parcel  carrier  systems.  James 
L.  Baldwin,  sole  owner. 

BALDWIN  CHAIN  ft  MFG.  CO.,  THE. 
— Worcester,  Mass.  Manufacturer  of 
power  transmission  chains  and  sprockets. 
President.  George  T.  Dewey;  vice-presi- 
dents, William  F.  Cole  and  James  H. 
Kendall;  treasurer,  William  H.  Gates;  gen- 
eral manager,  William  A.  Rockenfleld. 

BALDWIN,  NATHANIEL.— SH4  S.  22rd 
St.,  Bast,  Salt  Lake  City,  Utah.  Manufac- 
turer of  radio  and  telephone  receiver  A 
Business  established  191 2.  Sales  repre- 
sentative,   John    Firth,    15   Broadway,    New 

York,  N.  Y. 

BALLARD. — Trade  name  for  motor- 
driven  cloth  outtlng  machines  manufac- 
tured   by    the    Wlldman    Mfg.    Co.,    Norris- 

BALLIST1C  GALVANOMETER.— See  un- 
der Galvanometer. 

BALLMAN- WHITTEN  MKG.  CO.— 4010 
Forest   Park  Blvd..   St    Louis,- Mo.     Manu- 


fact 


Business  established  1914.  Pres- 
ident, treasurer  and  general  manager,  S.  A. 
Whitten;  vice-president.  B.  Ballman;  sec- 
retary, Charles  Vanek,  Jr. 

BALSA  REFRIGERATOR  CORP.— 60  E. 
42nd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  household  refrigerators.  Presi- 
dent, R.  B.  Sheridan;  secretary,  Gordon  C 
Carson;  factory  manager,  T,  A.  Gamon. 
Factory,   Long  Island  City,  N."  Y. 

BALTIMORE  BATTERY  SEPARATOR 
CO.— 5146  Relsterstown  Rd.,  Arlington, 
Baltimore.  Md.  Manufacturer  of  battery 
boxes  and  separators.  Business  estab- 
lished 1920.  president.  James  T.  Jenkins; 
vice-president,  treasurer  and  general  man- 
ager. E.  A.  Garlock;  sales  manager,  W.  C. 

BALTIMORE  OIL  ENGINE  CO, -Balti- 
more,  Md.    Manufacturer  of  oil  engines. 

BAMBOO  FILAMENT.— Of  historical  In- 
terest as  one  of  the  earliest  commercial 
forms  of  filament  for  Incandescent  lamps. 
It  was  devised  by  Edison  and  consisted  of 
a  fiber  of  bamboo  which  had  been  sulected 

B  ft  B.— Trade  name  for  electrical  spe- 
cialties manufactured  by  the  Belts  A  Betts 
Corp,.  611  W.  42nd  St.,   New  York,  N.  Y. 

B  ft  L.— Trade  name  for  lighting  fixtures. 
and  Illuminating  glassware  manufactured 
by  Bauman  ft  Loeb,  Inc.,  138  Bowery, 
New   York,   N.   Y. 

B.  ft  M — Trade  name  for  electrolytic 
copper  produced  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway,  New  York,  N.  Y. 

B.  ft  s.  OR  B.  ft  S.  Q — Abbreviations  for 
Brown  A  Sharpe  Gage. 

BANDS  OR  COLLARS,  POLE— Theas 
are  bands  of  forged  steel  placed  on  tubu- 
lar Iron  or  steel  poles  for  attaching  trolley 
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span  wires 
either  of  two  semicircular  pieces  bolted  to- 
gether or  of  a  single  split  ring  clamped 
on  the  pole  by  boltH.  A  lug  Is  provided  tor 
attaching  the  span  or  guy  win 


Caldwell  &  Co..  Inc.,  Edward  F..  38-40 
W.  lBth  St..  New  York,  N.  Y. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.      (See  adv.  pages   1203-1523.) 

HALLETT  IRON  WORKS,  Harvey,  111. 
"Hallett.'1  (See  display  advertisement 
on  page  12B4.) 

HUBBARD  &  CO.,  8301  Butler  St.,  Pltta- 
bargh,   Pa.     "Hubbard." 

Kansas  City  Bolt  &  Nut  Co.,  The,  Kan- 
sas  City,   Ho. 

Lan*  ft  Sons,  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.     (See  display  adv.  on  page  1278.) 

Strieby  &.  Foote  Co..  Newark,  N.  J. 

Threadlesa  Pipe  Flttlnga  Corp.,  Newark, 
N.  J.  (Exclusive  dlatrihutora,  Rublno 
ft  Llebateln,  Newark,  N.  J.) 

the    Babcock   ft 
New  York,  N.  Y. 

tufactured  by  the 
Specialty  MIg.  Co.,  100  Boyleston 
St.,   Boston,   Mass. 

B.  ft  W.  SPECIALTY  MFO.  CO — 100 
Boylston  St.,  Boston,  Mass.  Manufacturer 
of  candelabra  fixtures  and  cord  connectors. 
Business  established  IS  20.  President. 
Samuel  T.  MacQuarrle;  secretary  and  gen- 
eral manager,  George  H.  Bowen:  treasurer 
and  sales  manager,  H.  E.  Bowen.  Sales 
representatives,  Southern  Sales  Co..  Mobile, 
Ala.;  Electrical  Specialty  Co..  Baltimore, 
Md.;  Henry  J.  Vieth,  Jr.,  New  Orleans,  La- 

BANFIELD  &  SONS,  LTD.,  W.  H,  370- 
SB  Pope  Ave.,  Toronto,  Ont.,  Can.  Manu- 
facturer of  lighting  fixtures,  portable  lamps, 

BANGOR       FIDELITY       SLATE       CO.- 

Bangor.  Pa.  Manufacturer  of  slate  for 
electrical  purposes.  President,  B.  F.  Dll- 
Hard;  treasurer,  Oliver  Labar;  secretary,  J. 
I.  Weiss. 

BANGOR  STRUCTURAL  SLATE  CO — 
Bangor,  Pa.  Manufacturer  of  structural 
slate  for  electrical  purposes.  President,  G. 
D.  Shimer;  secretary,  A.  Bonney;  treasurer, 
K.  S.  Shimer. 

BANK.— Apparatus  used  In  automatic 
and  semiautomatic  telephone  systems  con- 
sisting of  several  tiers  of  contact  terminals 
over    which    the    wipers    or    fingers 


Wilcox  Co.,  85  Liberty 
B.  4  W.— Trade  Jiai 


iwitch 


the 


switch  which  carries  the  line 
terminal*  either  of  trunk  lines  or  of  _._ 
scrlber  lines.  A  "private  bank"  Is  the 
bank  In  an  automatic  switch  which  * 
on  It  the  release  trunks  for  protecting 
trunks  when  busy. 

BANNER, — Trade  name  for  Incandescent 
lamps  manufactured  by  the  Banner  Electric 
Division,  National  Lamp  Works  of  General 
Electric  Co.,  Youngstown,  Ohio.         ' 

BANNER.— Trade  name  for  welding  com- 
pound manufactured  by  the  Cortland  Spe- 
cialty Co.,  1T6  Railroad  St.,  Cortland,  N.  Y. 
BANNER.— Trade  name  for  measuring 
trpes  manufactured  by  the  Lufkln  Rule 
Co.,   Saginaw,  Mich. 

BANNER.— Trade  name  for  cylinder  lu- 
bricators manufactured  by  the  Litnken 
helmer  Co.,  Cincinnati.  Ohio. 

BANNER  ELECTRIC  DIVISION,  NA- 
TIONAL LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— Youngatown,  Ohio.  Man- 
facturer  of  Incandescent  lamps.  General 
manager,  N.  L.  Nurris. 

BANTAM.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the  Ty- 
ler Mfg.  Co.,  Boston,  Mass. 

BANTAM  BALL  BEARING  CO.,  THE.— 
Bantam,  Conn.  Manufacturer  of  thrust 
bearings.  Business  established  180B.  Pres- 
ident, Nellie  M.  Scott;  vice-president  and 
general  manager,  Henry  H.  Edwards;  sec- 
retary, Chaunoey  B.  Heath;  treasurer. 
Helen  Schoonmaker;  sales  manager,  L.  G. 
Robinson.  Main  office  end  factory,  Ban- 
tam. Conn.  Branch  office.  Detroit,  Mich. 
Sales  representative,  Frank  M.  Cobbledick 
Co.,  191  Mission  St.,  San  Francisco,   Cal. 

BAR  MAGNET.— A  permanent  magnet  in 
the  form  of  a  rather  short  straight  bar. 

BAR-NUN. — Trade  name  for  electric 
grinder  for  cereals,  grains,  etc..  manufac- 


tured by  the  B.  F.  Gump  Co.,  431-437  S. 
Clinton  St.,  Chicago,  111. 

BARBER.— Trade  name  for  gasoline  en- 
gines and  manhole  pumps  manufactured  by 
King  Bros.,  439  E.  Water  St..  Syracuse, 
N.  Y. 

BARBER  *  SONS,  CHARLES.— Mea- 
ford,  Ont.,  Can.  Manufacturers  of  hydraulic 
turbines.     Business   established    1867. 

BAHBER  ASPHALT  PAVING  CO.,  THE. 
— Philadelphia,  Pa.  Manufacturer  of  as- 
phalt. Insulating  compounds,  cements, 
paints,  etc.  President,  Arthur  W.  Sewail; 
vice-presidents,  C.  W.  Bayliss,  A.  L.  Robln- 
Bon.  Frank  Seamans;  secretary,  E.  R-  Rlter; 
treasurer,  Ira  Atkinson.  Main  office.  Land 
Title  Bldg..  Philadelphia,  Pa.  Factories. 
Maurer.  N.  J.;  Madison,  III.  Branch  offices, 
St.  Louts,  Mo.;  Kansas  City,  Mo.;  Pitts- 
burgh. Pa.;  Atlanta,  Ga.:  233  Broadway, 
Now  York,  N.  Y.;  7  S.  Dearborn  St.,  Chi- 
cago, 111. 

BARBER  ELECTRIC  MFG.  CO.— North 
Attleboro,  Mass.  Manufacturer  of  switch- 
boards, panelboards  and  switches. 

BARBER-GREENE  CO.— Aurora,  111. 
Manufacturer  of  electric  portable  convey- 
ors. Business  established  ISIS,  president, 
H.  H.  Barber:  vice-president  and  treas- 
urer. W.  B.  Green;  secretary,  D.  O.  Mc- 
Ilwralth;  sales  manager,  W.  A.  Buell. 
Main    office,    Aurora.,    111.      Branch    offices. 

140  leader-News    Bldg.,    Cleveland,    Ohio; 

141  Centre  St.,  New  York  City;  1010  Penn 
Square  Bldg.,  Philadelphia,  Pa.;  11  S.  La- 
Salle  St..  Chicago,  III.:  SOS  Arrott  Bldg., 
Pittsburgh,  pa.;  Third  National  Bank  Bldg., 
St.  Louis,  Mo.r  Century  Bldg.,  Hartford, 
Conn.;  Merchants  Bank  Bldg.,  Indianapolis, 
Ind.;  Martin  Bldg.,  Utica,  N.  Y.  Sales  rep- 
resentatives. General  Utilities  Co.,  Bank- 
ers Trust  Bldg..  Norfolk,  Va.;  Chadwlck 
Bros..  First  Wisconsin  National  Bank 
Bldg.,  Milwaukee.  Wis.;  R.  W.  Wood  Co.. 
327  Jefferson  Ave.,  East,  Detroit,  Mich.; 
Lucke  Sales  &  Engr.  Co.,  £01  Washington 
Ave.,  Minneapolis.  Minn.;  Bowman  Ma- 
chinery Co.,  1207  Howard  St..  Omaha,  Neb.: 
H.  P.  Wilson  &  Co.,  1826  Blake  St.,  Den- 
ver. Colo.;  F.  C.  Stannard  Co.,  SIB  Dooly 
Block,  Salt  Lake  City,  Utah;  Smith-Booth- 
Usher  Co.,  32*  Central  Ave..  Los  Angeles. 
Cal.;  Clyde  Equipment  Co.,  18th  &  Upshur 
Sts.,   Portland,  Ore. 

BARBERS'  ELECTRIC  SPECIALTY  CO., 
THE.— 4204  Troost  Ave.,  Kansas  City,  Mo. 
Manufacturer  of  electric  hair  cutting  ma- 
chines, vibrators  and  hair  driers. 

BARBERS'  POLES,  ILLUMINATED 
AND  REVOLVING.— Translucent  cylinders 
of  glass  or  special"  porcelain  having  the 
characteristic  red,  white  and  blue  spiral 
stripes,  and  so  set  vertically  In  holders  at 
top  and  bottom  as  to  be  revolved  by  an 
electric  motor  installed  In  the  metal  base. 
Some  poles  have  Incandescent  lamps  In- 
stalled within  the  cylinder,  while  others 
are  illuminated  at  the  top  by  globe-enclosed 
electric  lamp.  These  poles  attract  more  at- 
tention than  a  stationary  or  unllghted  pole. 

Manufacturers; 

Kochs   Co.,    Theodore   A..    S5»   Wells    St., 
Chicago.   111. 

Schunck  ft  Ogg,  235  Canal  St.,  New  York. 
N.  Y. 

BARCALO  MFG.  CO.— Buffalo.  N.  Y. 
Manufacturer  of  pliers  and  wrenches. 
President  and  treasurer.  Edward  J.  Bar- 
ealo;  vice -president,  Bryant  Glenny;  sec- 
retary, Alban  W.  Klrton;  sales  manager, 
Frank  Anderson. 

BARCY  ft  NICHOLSON— Detroit  Mich. 
Manufacturers  of  battery  connectors. 

BARK  E  LEW  ELECTRIC  MFG.  CO.— 
Middle  town.        Ohio.  Manufacturer       of 

switchboards,  switches  and  other  electrical 
specialties.  President  and  treasurer.  C.  VT 
Denny;  vice-president.  "W.  O.  Barnltz;  set 
retary,  G.  E.  Denny.  Main  office,  Mlddlt 
town.  Ohio.  Branch  offices,  15  S.  Clinton 
St..  Chicago,  111.;  5ZE  Market  St.,  San  Fran- 
claco,   Cal. 

BARLOW  ELECTRICAL  SPECIALTIES 
CO.— Yonkers,  N.  Y.  Manufacturer  of 
projecting  arc   lamp  compensators. 

BARLOW  *  SEEI.IG  MFG.  CO.— Rlpon, 
Wis.  Manufacturer  of  vacuum -type  elec- 
tric washing  machines.  Business  estab- 
lished 1B0S.  President.  J.  B.  Barlow;  vice- 
president,  F.  W.  Susxyckl;  secretary,  treas- 
urer and  general  manager.  J.  G.  Seellg. 

BARNARD  A.  CO.,  B.  S.— 31  Union  So.., 
New  York,  N.  Y,  Manufacturers  of  under- 
ground construction  tools  and  specialties. 
Business  established  1905.  President,  B.  S. 
Barnard;  vice-president,  W.  H.  Barnard; 
secretary,  treasurer  and  general  manager. 
H.  P.  McElearney. 


BARNES'.— Trade  name  for  electric 
water  purifier  manufactured  by  the  Ameri- 
can  Utilities   Co.,   St.   Joseph.   Mich. 

BARNES  CO.,  THE  WALLACE.— Bris- 
tol, Conn.  Manufacturer  of  springs  and 
screw  machine  products.  Business  estab- 
lished 18B7.  President,  C.  F.  Barnes;  sec- 
retary, H.  C.  Barnes;  treasurer  and  gen- 
eral manager,  F.  F.  Barnes;  sales  manager, 
Brown  Joyce.  Main  office  and  factory, 
Bristol,  Conn,  Branch  office,  Book  Bldg., 
Detroit,  Mich. 

BARNES-LINDSLEY  MFG.  CO.— 603 
Couch  Bldg.,  Portland,  Ore.  Manufacturer 
of  wood  croasarms.  President,  E.  L. 
Barnes;    vice-president,    C.    P.     Linda  ley; 

oretary.  M.  H.  Barnes. 

BARNES-MADE. — Trade  name  for  screw 
machine  products,  spring  steel,  wire,  stamp- 
ings, etc..  manufactured  by  the  Wallace 
Barnes  Co.,   Bristol,    Conn. 

BARNES  MFG.  CO.,  THE.— N.  Main  St., 


.  Voegele;  vice-president.  Wil- 
liam Dow;  secretary  and  general  manager, 
T.  R.  Barnes:  treasurer.  E.  J.  Gilbert;  sales 
manager,   A.   C.   Saze. 

BARNETT  FOUNDRY  ft  MACHINE  CO. 
—Lyons  Ave.  &  Colt  St.,  Irvlngton,  N.  J. 
Manufacturer  of  electric  ironing  machines. 
Business  established  184E.  President, 
Thomas  Hannah;  vice-president  Frank  E. 
Mann;     secretary     and     treasurer,      Gerald 

BARNEY  VENTILATING  FAN  WORKS. 
—26-27  Haverhill  St.,  Boston.  Mass.  Man- 
ufacturers of  motor-driven  ventilating  fans. 
Albert   B.   Franklin,    Inc.,   proprietor. 

BARNHART  BROS.  A  8PINDLER.— 
Monroe  ft  Throop  Sts.,  Chicago.  III.  Manu- 
facturers of  die  castings.  Business  estab- 
lished 1868.  President  W.  H.  French;  vice- 
president,  treasurer  and  general  manager, 
Charles  R.  Murray;  secretary,  E.  W.  Cona- 
ble;  sales  manager,  L.  R.  Brink. 

BARNSTEAD  STILL  el  STERILIZER 
CO.— Boston,  Mass.  Manufacturer  of  elec- 
tric stills  and  sterilizers.  Business  estab- 
lished 187B.  President  and  treasurer. 
Alonzo  J.  Shadman;  vice-president  W.  G. 
Shadman;  secretary,  George  L.  Ellsworth. 
Main  office,  t  Lanesvllle  Terrace.  Forest 
Hilts,  Boston,  Mass.  Branch  office,  189  W. 
Madison   St.,    Chicago,    111. 

BAROMETERS.— Instruments  for  deter- 
mining the  weight  or  pressure  of  the  at- 
mosphere. In  their  simplest  form  they 
'-'  -*  -  long  graduated  glass  tube  filled 


trleal   testing 


with   power   plants   I ..._ .,-    „,..„ 

work  to  forecast  possible  weather  changes, 
measure  the  atmospherlo  pressure  prevail- 
ing and  also  to  determine  the  greatest  de- 
gree of  vacuum  obtainable  In  connection 
with  condensing  equipment.  The  normal 
barometric  reading  corresponding  to  an  at- 
mospheric pressure  of  IB  lbs.  per  sq.  in.  la 
30  ins.  or  7S0  mm.  of  mercury. 
Manufacturers: 
Caldwell  ft   Co..   Inc.,   Edward   F.,  M-40 

W.  15th  St,  New  York,  N.  Y. 
Chaney  Mfg.  Co.,   The.  6B7-E7E  E.  Pleas- 
ant St.,  Springfield,  Ohio. 
Dletsgen    Co.,    Eugene,    IBS   .W.    Monroe 

St.,   Chicago,   HI. 
General   Scientific  Equipment  Co.,  North 

Philadelphia,  Pa. 
Oreen,     Henry    J.,     1191    Bedford    Ave., 

Brooklyn,  N.   T. 
Hearn  ft   Harrison,   418  Netre  Dame  St., 

West,  Montreal,  Que..  Can. 
Moeller,      A.      E..     M1-3-B     Sumpter     St.. 

Brooklyn,  N.  T.      "A.  B.  M." 
Nautical  Instruments  Mfg.   Co.,    Inc.,  SEB 
Hendrlx        St.,        Brooklyn,        N.        Y, 


"Prlneo- 

Rleker    Instrument    Co.,     1119-21    Fair- 
mount  Ave.,  Philadelphia,  Pa. 
Scientific    Instrument    Co.,     711    8th    St., 

Detroit,  Mich. 
Scranton   Glass   Instrument   Co.,    Its   N. 

Washington    Ave.,    Scranton,    Pa. 
Standard    Scientific   Co.,    I   Barrow    St., 

New  York,  N.  Y.     "SUnslco." 
Taylor   Instrument  Companies,   95  Ames 

St.,  Rochester,  N.  Y.     "Tyoos." 
Williams,     Brown     ft     Eerie.     Inc..     918 

Chestnut  St.,  Philadelphia,  Pa. 
BARRETER. — A  measuring  Instrument  of 
the  bridge  type.  In  which  the  change  in 
resistance  with  the  passage  of  current  In  a 
high -temperature -coefficient  wire  is  utilised 
to  measure  telephone  currents  or  similar 
currents  of  that  frequency. 
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BARRETT— Trade  name  (or  Jack*  man- 
ufactured by  the  Duff  Mfg.  Co..  Preble 
Ave.,    Pittsburgh.   Pa. 

BARRETT  *  CO.,  M.  1_— 2S3  W.  Lake 
St..  Chicago.  HI.  Manufacturers  oj  lamp 
coloring  compounds,    lacquers  and   insult 


mg 


irnish.      President,    M.     L.    Barrett; 


v,.„  -,,.™„jnt.  J.  P.  Barrett;  secretary,  W. 
H.  Shellman.    Factory.  Cicero,  m. 

BARRETT  CO.,  THE.^Iew  Tort.  N.  Y. 
Manufacturer  of  creosote  oil.  paving  mate- 
rial, protective  paints,  battery  chemicals, 
etc.  President,  T.  M.  Rlanhard;  vice-pres- 
ident J.  C.  Runkle;  vice-president  and 
assistant  general  manager,  R.  P.  Ferry: 
secretary  and  treasurer.  E.  J.  Steer.  Main 
office,  17  Battery  PL,  New  York.  N.  Y. 
Branch  offices.  Atlanta.  Qa.r  Baltimore, 
Md.;  Bangor.  Me.;  Berkeley,  Cat.!  Birming- 
ham. Ala.;  Boston,  Mass.;  Buffalo,  N.  Y.; 
Chicago,  III.;  Cincinnati,  Ohio:  Cleveland. 
Ohio;  Columbus,  Ohio;  Dallas.  Tex.;  De- 
troit, Mich.;  Denver.  Colo.;  Dublin,  Minn.; 
Houston  Tex.;  Jacksonville,  Fla.;  Kansas 
City,  Mo.;  Medina,  N.  Y.;  Milwaukee,  Wis.; 
Minneapolia,  Minn.;  Nashville.  Tenn.;  New 
Orleans.  La.;  New  York,  N.  Y.;  Omaha, 
Neb  ;  Peoria.  111.;  Philadelphia,  Pa.;  Pitts- 
burgh, Pa.;  Richmond.  Va.:  St.  Loul«.ao.; 
Salt  Lake  City,  Utah;  Seattle.  Wash.; 
Toledo,  Ohio;  Washington.  D.  C;  Youngs- 
town,  Ohio. 

BARRETT  BALES  CO.— 688  W.  Washing- 
ton Blvd..  Chicago.  III.  Manufacturer  of 
toggle  bolts,  hammer  and  spring  drills,  ex- 
pansion bolts,  screws,  shields,  etc.  Busi- 
ness established  191S.  President,  treasurer 
and  general  manager,  A.  C.  Barrett;  vice- 
president,  J.  A.  Barrett;  secretary  and 
sales  manager.  W.  F.  Syrlng. 

BARRIER.— A  partition,  plate,  BlHb  or 
wall  or  insulating  material  placed  between 
the  poles  of  a  switch,  circuit  breaker, 
lightning  arrester  or  other  medium  or  hlgn- 
tension  apparatus  or  between  individual 
busbars  of  a  set;  also  between  adjacent 
switches,  etc..  of  different  circuits.  Such 
barriers  serve  to  prevent  accidental  -»—-*- 
circuits  between  adjoining  poles  or 
to  prevent  nreing  from  pole  to  p 
opening  a  switch  or  circuit  breaker; 
vent  grounds  or  other  difficult  lea  occurring 


:   bus 


switch,    circuit    breakei 

buses,   etc.,   from   spreading  to   other   cir- 

BARRIER  SWITCHES.- -Usually-  knife 
■witches  with  barriers  of  porcelain,  slate 
or  other  Insulating  material   between   th< 

BARRIER,  TRANSFORMER  INSULA- 
TION.—A  heavy  continuous  Insulating 
sheet  or  cylinder  between  the  high-voltage 
and  low-voltage  windings  of  a  transformer, 
designed  to  Insure  that  the  high- voltage 
■hall  not  break  through  to  the  low-voltage 

BARRIERS,  BUS,  CIRCUIT  BREAKER, 
SWITCH.  ETC.— Barriers  for  busbars,  cir- 
cuit breakers,  switches,  lightning  arresters. 
etc..  are  commonly  .made  of  asbestos  lum- 
ber, slate  or  soapstone  slabs.  These  are 
listed  under  separate  headings.  In  addition 
auch  barriers  are  often  constructed  of 
brick,  concrete,  sandstone,  various  artificial 
atones,  etc.  The  first  two  are  usually  con- 
structed on  the  lob  while  building  the 
■witoh  cells  or  bus  compartments,  while 
sandstone,  artificial  slate  and  similar  ma- 
terials are  furnished  in  slabs.  Barriers 
between  switches  or  circuit  breakers  on 
the 'front  of  a  switchboard  are  generally 
■labs  of  slate,  marble  or  other  materl-"  *" 
match  the  board. 

Manufacturers:  • 

AJAX  ELECTRIC   CO..  Baldwin   Ave.   * 

Montgomery  St.,  Jersey  City,  N.  J. 
GARFIELD  MFG.  CO..  Garfield,  N.  J. 
Jobns-Manvllle.    Inc.,    Madison     Ave.      * 
41st  St..  New  York.  N.  Y.     "Transite." 
Mendell  Mfg.  Co..  Mattapolsett.  Mass. 
Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
&  Waterman  Sta..   St.  Lambert.  Que., 
Can. 
Ohio   Quarries   Co.,    The,    Citizens   Bldg., 

Cleveland,  Ohio.     "Buckeye  Qray." 
WESTTNOHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh,  Pa.     "Westlng- 
Iioubb."     (See  display  adv.  pages  1396- 
1401) 
BARS,      COMMUTATOR.— The      separate 
ban   or   conducting   pieces   that   are   built 
together  to  form  the.  commutator.   Commu- 
tator bars  are  practically  always  made  of 
hard-drawn   copper  and  In  the  usual  form 
taper  In  thickness  toward  their  Inner  edges, 
so    that   when    assembled    the   outside   or 


contact  surface  of  the  commutator  is  that 
of  a  cylinder.  In  radial  or  disk  commu- 
tators the  bars  also  taper  toward  the  Inner 
edges,  but  their  length  Is  radial  and  their 
itact  surface  is  a  plane  at  right  angles 
„„  the  shaft.  Commutator  bars  are  olten 
called  commutator  segments,  but  the  latter 
term  Is  not  so  definite  because  it  is  also 
sometimes  applied  to  the  mica  plate  insula- 
tion between  the  copper  bars;  such  plate 
Insulation  is  properly  called  commutator 
Insulating  segments.  _,. 

Manufacturers: 
AMERICAN  BRASS  CO.,  414  Meadow  St., 

Waterbury,  Conn. 
Bridgeport  Brass  Co.,  Bridgeport,   Conn. 
Buckeye  Tempered  Copper   ft  Brass  Co., 

Mans  Held.  Ohio. 
Cameron    Electrical    Mfg.    Co.,    The.    306 

Main,  St..  Ansonla.   Conn. 
Canadian  General  Electric  Co.,  Ltd..  II! 

King  St.,  W..  Toronto,   Ont.,  Can. 
Canadian    Westfnghouse   Co.,    Ltd..    San- 
ford  and   Myler   St*.,   Hamilton,    Ont., 
Can.    "Westinghouse." 
Commutator  Co.,  186  — * 

apolls.  Minn. 
Electric  Materials  Co. 

Pa. 

Eureka  Co.,  North  East,  Pa. 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.   Y.      (See   adv.    pages    1203-1223.) 
ROME   BRASS    &   COPPER   CO.,    Rome, 
N.   Y.     (See  display   advertisement  on 
page  1312.) 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 
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BARS,  POLE  OR  POST  HOLE,  TAMP- 
ING—In  backfilling  the  earth  about  poles 
it  is  important  that  the  soil  be  well  tamped 
in  order  that  the  pole  shall  stand  straight 
after  the  strain  of  the  wires  has  been  placed 
upon  It.  ft  suitable  tamping  bar  greatly 
facilitates  this  work.  Such  bars  have  the 
lower  end  so  shaped  as  to  pack  the  earth 
solidly. 

Manufacturers: 

Dlcke  Tool  Co.,  The,  Downere  Grove,  III. 
HERB3T,    PAUL    W.,    Chicago.    HI.      We 
manufacture    a   full    line   of    steel    crow 
diggers  and  tamping  bars;  also  an  elec- 
tric spud,   wood  handle  Iron  shoe  and 
electric  tamping  tool.    We  are  also  ex- 
clusive   distributors   of  the    "Lay"    dig- 
ging tool.    See  display  advertisement  on 
page  1258.— Adv. 
HUBBARD  ft  CO.,  6301  Butler  St.,  Pitts- 
burgh. Pa.    "Hubbard." 
I  wan    Bros.,    1603    Prairie 

Bend,  Ind.    "I wan." 
Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash 

Ington  St,  Chicago,  Hi. 
Lens  ft  Sons,  Mathew,  Pittsburgh.  Pa. 
Meckel.    Fred   L..    9-13    E.    11th    St.,    Chi 

!  Oliver 'iron  ft   Steel  Co..  10th 

Sts.,  Pittsburgh,  Pa. 
OSHKOSH     MFG.     CO..     Oshkosh.     Wis. 

"Oshkosh."    (See  display  advertisement 

on  page  12s). ) 
BARS,  TIE  TAMPING— A  bar  or  roc 
used  for  forcing  the  ballast  material  under 
the  ties  In  a  track.  Such  bars  generally 
have  a  blunted  and  enlarged  end  which  is 
bent  at  such  an  angle  to  the  bar  that  when 
the  bar  la  brought  down  it  will  exert  th- 
maximum  force  In  pushing  the  ballast  undt 
the  tie.  Hand  tamping  bars  vary  somewtu 
in  length  and  weight,  but  a  bar  about  6- 
ft.  long  and  weighing  about  13  It*,  is  qui! 
frequently  used.  Machine  tamping  bare  ai 
of  various  weights  and  designs,  dependlr, 
largely  upon  the  machine  with  which  the 

Manufacturers: 

HUBBARD  &  CO.,  «801  Butler  St.,  Pitta- 
burgh.  Pa-    "Hubbard." 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y.     "Imperial." 

BARTLETT  ft  SNOW  CO.,  THE  C.  O— 
Cleveland,  Ohio.  Manufacturer  of  elevating 
and  conveying  machinery.  President,  C. 
O  Bartlett:  vice-president,  E.  J.  Neville; 
secretary  and  treasurer,  W.  8.  Lister;  gen- 
eral manager,  H.  B.  Hersey. 

BARTLETT,  INC.,  H.  N.— 19  Park  PI.. 
New  York,  N.  Y.  Manufacturer  of  electrical 
insulating  materials.  Business  established 
1918.  President,  H.  N.  Bartlett:  treasurer. 
D.   F.   Burnett. 

BARTLETT  NOSHADO  LITE— Trade 
name  for  operating  room  lighting  fixtures 
manufactured  by  the  Scan  Ian  Morris  Co., 
Madison.  Wis. 

BARTON,  F,  C— New  York.  N.  Y.  Manu- 
facturer of     —       "-' "      —■'--—- 


linhed  1896.  Main  office.  65  Worth  St., 
New  York,  N.  Y.  Factories,  Bridgeport. 
Conn.,  and  Philadelphia.  Pa.  Branch  office. 
223  W.  Jackson  Blvd.,  Chicago.  III. 

BARWOOO  MFG.  CO.,  L.  J.— Stoneham 
Branch,  Boston  80,  Mass.  Manufacturer  ol 
washers,  gaskets,  packing,  etc.  Business 
established  1B0O.  Sole  owner,  Leon  J.  Bar- 
wood;  general  manager,  Victor  H.  Barwood. 

BASCO— Trade  name  for  battery- charg- 
ing sets,  circuit  breakers,  automobile  lamps, 
relays,    switches   and    other    electrical  spe- 


Wis. 

BASE  FRAMES  OR  &UBBASES,  WOOD, 
MOTOR  AsND  GENERATOR— A  timber 
frame  or  subbase  placed  under  small  or 
medium -Blind  generators  or  motors  to  locate 
them  in  the  proper  position  and  at  the 
proper  height  so  that  they  may  be  coupled 
to  the  driving  or  driven  machinery.  Such 
base  frames  are  occasionally  used  to  Insulate 
the  frame  of  the  machine  from  ground. 
where  grounding  of  the  frame  Is  Imprac- 
ticable or  not  required.  Sometimes  the  base 
frame  is  used  as  a  belt- tightening  base; 
for  this  type  sec  Bases,  belt -tightening, 
motor  and  generator. 

Manufacturer*: 

Becker  Electric  Works.  306S  Lincoln  Ave., 
Chicago.  HI. 

WESTINGHOI78E  ELECTRIC  at  MFO. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1403.) 

BABE  RAILS.— See  Bases,  belt-tighten- 
ing, motor  and  generator. 

BASE  SPEED,  A  UJU  ST  ABLE -SPEED 
MOTOR. — The  base  apeed  of  an  adjustable- 
speed  motor  Is  the  speed  attained  with  full 
field  strength  under  full  load  and  with  no 
resistor  Inserted  In  the  armature  circuit. 

BASES  AND  PEDESTALS,  OR  STAND- 
ARDS, FLOOR  LAMP,  METAL.— Metal  Is 
not  much  used  as  a  material  for  floor  lamp 
standards,  except  for  the  very  massive 
candelabra  outfits  or  torchlers,  and  for 
reading  or  smokers'  and  loflnge  lamps.  These 
tatter  types  are  commonly  made  of  brass 
tubing,    generally     telescopic     with    leaded 
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n  fabric*.   Business  eatab- 


Manufacturera: 

BEARDSLEE  CHANDELIER  MFG.  CO., 

216  S.  Jefferson  St..  Chicago,  III. 
Beta  Co.,   Frank  8.,   Hoffman  St..  Ham- 
mond, Ind.    (For  operating  room.) 
Blddle-Gaumer    Co..    3846-3866    Lancaster 

Ave..  Philadelphia,  Pa. 
Caldwell  ft  Co.,  Inc..  Edward  F.,  38-40  W. 

16th  St..  New  York,  N.  Y. 
Caldwell  Electric  Corp.,   IMS  N.   Market 

St..      Champaign,      HI.        (Composition) 

"Compolux." 
Champion  Brass  Works,  Coldwater.  Mich. 
Empire  Lamp  ft  Brass  Mfg.  Co.,  683  W. 

Washington  St..  Chicago.  Ill;- 
Everson  ft  Co.,   C.  O..   70  W.   Lake  St.. 

Chicago,  111. 
Paries  Mfg.  Co.,  Decatur.  III. 
Manhattan    Brass    Co.,    13!    B.    28th    St.. 

New  York,  N.  Y. 
NATIONAL    X-RAY    REFLECTOR    CO..  . 

236  W.  Jackson  Blvd.,  Chicago.  HI.    "X- 

Ray."     (See  display   advertisement  on 

Newman  Mfg.  Co..  71T-T21  Sycamore  St., 

Cincinnati,  Ohio. 
Novelty  Lamp  ft  Shade  Co.,  1480  E.  Und 

St..  Cleveland.  Ohio. 
Parch-O-Llte    Co.,    14    E.    Roosevelt    Rd., 

Chicago.  HI. 
Plaut   ft   Co..   : 

York,  N.  Y. 
Schwartz  ft  Bro.,  S.  Robert,  739-31  Broad- 
way, New  York,  N.  Y. 
Smyser-Royer  Co..  York,  Pa. 
Vestor  .Sons,    Inc..    Alfred,    6    Mason    St.. 

Providence,  R.  I. 
Waterbury     Mfg.     Co.,     239     Grand     St., 

Waterbury,  Conn. 
BASES  AND  PEDESTALS.  OR  STAND- 
ARDS,  FLOOR  LAMP,  REED  OR  WOOD. 
—Wood  is  now  the  most  popular  material 
for  floor  lamp  bases  and  pedestals.  The 
ease  with  which  it  can  be  turned  or  carved 
and  the  various  natural  and  special  color 
finishes  that  it  can  be  given  have  led  to 
the  production  of  an  almost  endless  variety 
of  designs  utilising  this  material.  Woven 
reed  or  wloker  standards  are  made  to  be 
used  with  furniture  of  like  material,  such 
as  Is  used  on  porches  or  other  semloutdoor 
place*  and  in  hotel  lobbies  and  rest  rooms. 
Manufacturers: 
Bloch    ft    Co..    L.    D.,    37-41    E.    18th   St., 

New  York,  N.  Y. 
Brown  Co..  The  W.  B.,  BltuYton.  Ind. 
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Chicago  Reedware  Mfg.  Co..  7S0-S2  Mil- 
waukee Ave.,  Chicago,  HI.     "Chicago." 

Dalson  Mfg.  Co..  Inc.,  918  Chestnut  at. 
Philadelphia,  Pa. 

Bates  &  Sons.  E.  B.,  882-381  Sth  Ave. 
New  York.  N.  T. 

Fried  Under.  Inc.,  Oscar  O..  10  Murray  St. 

NATIONAL    X-RAY    REFLECTOR    CO. 

ME     W.     Jackaon     Blvd.,     Chicago.     Ill 

"X-Ray."     (See   display   advert! cement 

on  page  1405.) 
New   England    Brass    &    Fixture    Co.,    77 

Hummer  St.,  Boa  ton.  Mass. 
Novelty  Lamp  A  Shade  Co.,  2480  E.  22nd 

St.,  Cleveland,  Ohio. 
Novelty  Turning  Co.,   34  Main  St.,   Nor- 
way. Me.    (Wood.) 
Parker    Co.,     The    Charles,     IS    Elm    St.. 

Merlden.  Conn. 
Randall  Co..  A.  L.,  ISO  N.  Wabash  Ave., 

Chicago,   III. 
Stiles  &  Co..  H.  A.,  97  Oliver  St.,  Boston. 

Mas  a.     "Hasco." 
Triangle    Wood    Specialty    Co..    Inc.,    3147 

W.  Madison  St.,  Chicago.  111. 
Viking  Sign  Co.,  Inc..   817  Sth  Ave.,   New 

York.  N.  Y. 
Ypallantl  Reed  Furniture  Co.,  Ionia.  Mich. 
BASES   AND    STANDS,    TABLE    LAMP, 
METAL. — Metal  bases  tor  table  lamps 
largely  used   tor  reading   lamps  with  glass 
shades  (metal  being  also  used  to  form  the 
framework  of  the  shade)  and  for  decorative 
boudoir  lamps.    The  stands  are  generally  of 
cast  brass,  though  other  metals  are  some- 
times used.    The  metals  are  given  a  variety 
of  finishes,  enamel  finishes  being  generally 
employed  on  metals  other  than  brass. 
Manufacturers: 
American    Art    Co.,    HI    E.    Grand    Ave., 

Chicago,  III. 
Art     Novelty     Production    Co..     1875    W. 

Grand  Ave.,  Chicago.   HI. 
BEARDSLEE  CHANDELIER  MFO.  CO., 

218  S.  Jefferson  St.,  Chicago.  HI. 
BeU  Co..  Frank  S.,   Hoffman  St..  Ham- 
mond, Ind. 
Biddle-daumer    Co.,    S846-8856    Lancastei 

Ave..   Philadelphia.  Pa. 
Caldwell  A  Co..  Inc.,  Edward  F-.  38-40  W. 

18th  St.,  New  York,  N.  Y. 
Caldwell    Electric   Corp..    1002    N.    Market 

St.,  Champaign,  ni.    "Compohix." 
Calgary    Iron   Works.    Ltd..    The.    110-116 

9th  Ave.,  B.,  Calgary,  Alta..  Can. 
Consolidated    Lamp    &    Glass    Co.,    Cora-: 

Empire' Lamp  A  Brass  Mfg.  Co.,  (63  W. 

Washington  St.,  Chicago,  HI. 
Everaon    ft    Co.,  C.    O.,    70    W.   Lake   St., 

Chicago,  111. 
Farles  Mfg.  Co.,  Decatur,  III.  j 

INTERIOR  LAMP  A  FIXTURE  WORKS. 

4883  N.  Clark  St..  Chicago.  III. 
Lamb  Bros.  A  Greene,    Nappanee,    Ind. 
Manhattan    Brass    Co..    332    E.    28th    St.. 

New  York,  N.  Y.  , 

NATIONAL    X-RAY    REFLECTOR    CO.. 

2*6     W.     Jackson    Blvd..     Chicago.     111. 

"X-Ray."     (See   display   advertisement 

on  page  1405.)  I 

Newman  Mfg.  Co.,   117-721  Sycamore  St.,, 

Cincinnati,   Ohio. 
Novelty  Lamp  A  Shade  Co.,  £180  E.   SBnO 

St.,  Cleveland,  Ohio.  , 

Parch-O-Llte    Co..    71    E.    Roosevelt    Rd..' 

Chicago.  HI. 
Parleienne   Lamp   A    Shade   Co..   1220  W. 

8th    St..   Cleveland,    Ohio.   '-PariBienne." 
Parker    Co..    The    Charles.    18    Elm    St.. 

Plaut    A    Co.,    L„    131    E.    23rd    St.,    New. 

York,  N.  Y. 
Randall  Co.,  A.   L..   180  N.  Wabaah  Ave.. 

Chicago,   111. 
Schwartz  &  Bro.,  S.  Robert.  T29-31  Broad- 
way. New  York,  N.  Y. 
Waterhury  Mfg.  Co.,  236  Grand  St.,  Wat- 
Young  ft  Co.,  William  B.,  1783  N.  8th  St.. 

Philadelphia,  Pa. 
BASES  AND  STANDS,  TABLE  LAMP, 
POTTERY,  GLASS,  ETC — Pottery  table 
lamp  stands  are  generally  In  the  form  of  a 
vase  and  made  up  In  the  almost  endless 
variety  of  decorative  finishes  which  pottery 
may  be  given.  Glass,  terra  cotta.  porcelain, 
etc.,  are  also  used  for  lamps  of  odd  design, 
often  using  figures  for  the  lamp  stand. 

Bloch  ft  Co..  L.  D..  31-11  E.  18th  St.,  New 

York.  N.  Y. 
Caldwell  ft  Co.,  Inc.,  Edward  F..  86-10  W. 

15th  St.,  New  York.  N.  Y.    (Glass.) 


Consolidated    Lamp    ft    Glass    Co.,    Cora- 

opolls.  Pa. 
Dalson   Mfg.   Co..    Inc.,    918   Chestnut   St., 

Philadelphia,  Pa. 
Flbreduro,  Inc.,  198  Broadway.  New  York. 

N.  Y. 
Highlands  Mfg.  Co.,  Muhcle,  Ind. 
Manhattan    Brass    Co.,    333    E.    28th    St.. 

New  York,  N.  Y. 
NATIONAL    X-RAY    REFLECTOR    CO.. 
235     W.     Jackson     Blvd.,     Chicago,     111. 
'■X-Ray."      (See    display    advertisement 
on  page  1105.) 
Parlslenne  Lamp  ft  Shade  Co.,   1110  W. 

8th  St.,  Cleveland,  Ohio.  " Parlslenne." 
Randall  Co..  A.   U,  ISO  N.  Wabash  Ave.. 

Chicago,   III. 
Van    Brlggle    Tlla    ft    Pottery    Co..    The. 

Colorado  Springs.  Colo.    (Pottery.) 
VOIGT    CO..    1111-17    N.    12th    St..    Phila- 
delphia, Pa. 
Weller.  S.  A.,  Zanesvllle,  Ohio.    (Pottery.) 
BASES    AND    STANDS    TABLE    LAMP, 
REED    OR    WOOD— Wood    Is    one    of    the 
commonest  materials  for  table  lamp  stands. 
The  base  and  stick,  though  generally  turned 
separately,  are  usually  made  up  as  a  unit. 
However,  a  separate  base  of  suitable  form 
for  pottery  stands,  made  of  teak  or  Imita- 
tion   teak  wood,    is   sometimes  used.     Reed 
bases   for   table   lamps    are   made   to   cor- 
respond to  similar  ones  for  floor  lamps. 

Manufacturers: 

Bloch    *    Co.,    L.    D.,    31-11    E.    18th    St.. 

New  York,  N.  Y. 
Brown  Co.,   The  W.   B.,   Bluffton,   Ind. 
Caldwell    A    Co.,    Inc.,    Edward    F„    88-40 

W.  15th  St.  New  York.   N.  Y. 
Chicago  Reedware    Mfg.  Co.,    780-82   Mil- 
waukee Ave.,  Chicago.  111.    "Chicago." 
Eetes    A    Sons,    E.    B.,    382-381    Eth    Ave., 

New  York.  N.  Y. 
Frledlander,  Inc.  Oscar  O.,  lOldurray  St.. 

New  York,  N.  Y. 
Manhattan   Brass   Co.,    332   E.    28th   St.. 

New  York,  N.  Y. 
NATIONAL    X-RAY    REFLECTOR    CO.. 

235    W.    Jackson     Blvd.,    Chicago,    III. 

"X-Ray."      (See    display    advertisement 

on  page  140E.) 
Plaut   ft    Co.,    L.,    131 

York,  N.  Y. 
Polychrome    Art    Works.    2700    Diversey 

Ave..  Chicago.  HI. 
Randall  Co.,  A.  L..   180  N.  Wabash  Ave.. 

Chicago.  111.    (Reed.) 
RATTAN  MFG.  CO.,  THE,  552  State  St., 

New  Haven,  Conn.  (Reed.)  (See  display 

advertisement  on  page  1308.) 
Stiles  4  Co..  H.  A..  97  Oliver  St.,  Boston. 

Mass.    (Wood.)     "Hasco." 
Triangle    Wood    Specialty   Co.,    Inc.,    S817 

W.  Madison  St.,  Chicago,  III. 
YpsllantL   Reed     Furniture     Co.,     Ionia. 

Mich.  (Reed.) 
BASES,  BELT-TIGHTENING,  MOTOR 
AND  GENERATOR.— A  stationary  sub- 
base  used  with  motors  or  generators  that 
drive  or  are  driven  by  belts,  sometimes 
carrying    a    set    of     rails     which     fit     into 


.._.  _         .  alls  and 

the  sub-base  la  then  grooved.  A  screw  or 
Dther  arrangement  to  permit  moving  and 
adjusting  of  the  machine  and  clamping  It 
In  position  on  the  base  Is  usually  pro- 
vided. In  other  forms  there  are  slots  "- 
the  sub-base  for  bolts,  by 


.   28rd   St.,  New 


.    _.    of  which 

the  machine   may  be  bolted  In  place  after 
It  has  been  moved  to  the  desired  position. 
Manufacturers: 

BURKE   ELECTRIC    CO.,    12th   A    Cran- 
berry Sts..  Erie,  Pa. 
Canadian   General   Electric  Co.,   Ltd.,  211 

King  St..  W.,  Toronto,  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenectady, 

N.   Y.      (See   adv.    pages   1203-1228.) 
Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada,   Ltd.,    15     Niagara     St..     Toronto, 

WES  TING  HOUSE    ELECTRIC    A    MFO. 
-      ■   Pittsburgh.  Pa.     (See  display 


.  pages 


5-1402.) 


BASES,  CUTOUT,  FOR  CARTRIDGE 

FUSES.— Porcelain,  elate,  marble  or  com- 
position blocks  upon  which  are  mounted 
either  ferrule  or  knife- blade  contacts  Into 
which  the  cartridge  (uses  designed  for  the 
rating  of  the  base  are  Inserted.  The  di- 
mensions must  conform  to  the  standard 
dimensions  of  the  fuses  with  which  the 
bases  are  to  be  used. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  306 
W.  Washington  Blvd.,  Chicago,  III. 


Bryant  Electric  Co.,  The.   1131  State  St., 

Bridgeport.  Conn.      "Bryant." 
Chase-Shawmot  Co.,    The,    Newburyport, 

Mass.     "Shawmut." 
Chicago    Electric    Mfg.    Co.,    2801-2819    8. 

Halsted  St.,  Chicago,  111.  "Handy." 
CHICAGO  FUSE  MFG.  CO.,  1501  W.  16th 
St.,  Chicago,  III.— Union  cutout  bases, 
or  enclosed  fuse  cutouts,  are  made  to 
N.  E.  Code  Standard 
2B0  and  000  volt 
r.ulta.  with  carry- 
ing capacities  up  t 
-'  Including  1.000 
„...^eres.  Single. 
double,  and  triple 
No.  2010  pole,  main  line  with 
porcelain  or  slate  bases.  Two  or  three 
wire,  single  or  double  branch,  with  por- 


1.000 


celaln  bases,  double  or  triple  pole  out- 
outs  for  250  volts,  and  capacities  of 
0-S0  or  31-60  amperes  as  required.  Sin- 
gle pole,   main  line,  fuse  cutouts  from 


61  to  1000  amps,  for  both  250  and  600- 
volts.  furnished  with  slate  bases.  1500 
and  2500  volt  cutouts,  0  to  100  amps, 
for  single  pole,  main  line,  are  fitted 
with   clips   spaced  for   old  code   fuses. 


Union  combination  switch  cutout!  can 
be  supplied  for  double  or  triple  pole 
ton  or  bottom  entrance,  1*5-250  volt, 
0-10  or  21-60  amps,  capacity.  If  de- 
sired  switches  can  be   fltted  with  per- 


manent connecting  strap  in  place  of 
one  of  the  fuses,  as  required  by  Un- 
derwriters' for  grounded  circuits.  All 
bases  are  equipped  with  firm  gripping 
clips  of  standard  design  .—Adv. 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 

DAW   FUSE   WORKS    OF   GENERAL 

ELECTRIC  CO.,  Providence,  R.  I.     (See 

descriptive  advertisement  under  Owes, 

cartridge,  nonrenewable.) 
Electric  Fuseguard  Co.,  Inc.,  60  Shipman 

St.,   Newark,   N.  J.      "Fuseguard." 
Electrical  Mfg.  Co..  The,  1119  E.  79th  St., 

Cleveland,    Ohio. 
Frallck  A  Co.,   S.  R.,  IE   S.  Clinton  St., 

Chicago.  Til.     "Kwtkon." 
Freeman  Electric  Co.,  E.  H.,  803  E.  State 

St..  Trenton,  N.  3. 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.  Y.      (See  adv.  pages  1203-1121.) 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St.,  Chicago,  111. 
Helneman  Electric  Co..  Eth  St  A  GIrard 

Ave.,    Philadelphia.    Pa. 
Johns-Pratt   Co.,    The,    5G5   Capitol   Ave., 

Hartford,  Conn.     "Noark." 
LINE  MATERIAL  CO..  South  Milwaukee, 

Wis.    (See  display  adv.  page  1178.) 
Machen    Electric    Mfg.     Co.,      4619-48     B. 

Thompson     St.,      Brldesburg,     Philadel- 
phia,  Pa. 
Mendell  Mfg.  Co..  Mattapoisett,  Mas*. 


E  M  F  ELECTRICAL  YEAR  BOOK 


METROPOLITAN  ELECTRIC  MFG.  CO.. 

East  Ave.  A  14th  St.,  Long  Island  City, 

N.  T. 
MULTI    ELECTRICAL    MFG.     CO.,    70S 

Fulton  St.,  Chicago.  HI.     "Multl." 
MUTUAL  ELECTRIC  A  MACHINE  CO., 

868  W.  Fort  St..  Detroit   Mich.      "Bull 

Dos"      (See  display  advertisement   on 

page  1185.) 
Palste      Co.,      H.      T.      Philadelphia,      Pa. 

"Palste."      (Exclusive  distributor,   Hart 

A  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 

Hartford.    Conn.) 
PENN  ELECTRICAL  A  MPG.  CO.,  Irwin, 

Thomas  A  Sons  Co..  The  R..  East  Liver- 
pool,  Ohio.      'Thomas." 
Trenton   Electric   &   Conduit   Co.,    Tyler 

ft  Canal  Sts,.  Trenton.  N.  J. 
TRUMBULL      ELECTRIC      MFG.      CO., 
THE,    Plalnvllle.    Conn.        "Circle     T." 
(See   display    advertisement   on    pages 
1282-1SBS.) 
Ward  Electric  Co..  Inc.,  Mil  Walnut  St., 

Philadelphia,   Fa. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Fa.     (See  display 
adv.  pages  1395-1402.) 
BASES,     CUTOUT,     FOR     OPEN     LINK 
FUSES A  newly  added  rule  of  the  Nat- 
ional   Electrical    Code    requires     that      the 
base  or  block,  upon  which  link  fuses  hi  an 
electrical  circuit  are  mounted,    be  of  slate 
Or  marble  and  enclosed  In  an   Iron  box  or 
cabinet.     The  bases  must  also  conform  to 
certain   standard   spacing   distances.     Also 
see  Fuses,  link. 
Manufacturers: 
Bryant  Electric  Co.,  The.   1421   State  fit., 

Bridgeport,    Conn.      "Bryant." 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 
Electrical  Mfg.  Co..  The,  4149  E.  79th  St., 


Cleveland.   Ohio. 

Harvard  Electric  Co., 

St.,  Chicago,    111. 


S  W.  Van  Huron 


Johns-Pratt    Co..    The.   BBS   Capitol   Ave. 

Hartford,    Conn.      "Noark." 
Machen    Electric    Mfg.     Co.,     4639-41     B 

Thompson     St..     Brldesburg, 

phis.,  Pa. 

Mendell  Mfg.  Co.,  Mattapolsetl. 

METROPOLITAN  ELECTRIC  MFG.  CO., 

East  Ave.  ft  14th  St.,  Long  Island  City. 

MULTI    ELECTRICAL    MFG.     CO..     70J 

Fulton  St.,  Chicago.  111.     "Multi." 
Thomas  A  Sons  Co.,  The  R..  East  Liver- 
pool.   Ohio.      "Thomas." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
BASES,  CUTOUT,  FOR  PLUG  FUSES. 
A    block,    usually   of    porcelain,     having 
right  or  left-handed  screw  shell  and  cent 

»ot  molded  in   for  each  plug  fuse  tL 

it  Is  designed  to  carry.  Right-handed 
•u^-r  shell  cutout  bases  are  designed  for 
use  on  circuits  of  12B  volts  and  30  amperes 
capacity.  Left-handed  screw  shell  cutout 
bases  are  designed  for  260  volts  under  cer- 
tain limitations. 
*     Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco.  To- 
ronto. Molded  compo- 
S  1 1 1  O  n  panelboaid 
bases,  strong,  fire- 
proof, of  high  dielectric 
strength,  and  not 
fected  by  heat,  m 
ture,  oils  or  acids.  _. 
6.  8  and  10  circuit  units 
with     I    and    3    wire 


d'T. 


Panel  Board 


coaled  base  bars. 
Cheaper  to  install  and 
better  appearing  than 
porcelain  block  work. 
This  type  of  panel- 
board  Is  particularly 
adapted  to  residences 
and.  apartments.  Fan 
further  information 
write  for  panelboard 
"■■"  catalog. — Adv. 

Bryant  Electric  Co..  The,  1421  State  St. 

Bridgeport,    Conn.      "Bryant." 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut ft  Florence  Ave.,  Bridgeport,  Conn 
"CemCo." 
DANBUHY  ELECTRIC  MFG.  CO..  Dan- 

bury.  Conn.  . 
DAW   FUSE   WORKS  OF   GENERAL 
ELECTRIC     CO.,     Providence.     R.     I 
(See    descriptive    advertisement    undei 
Fuses,  cartridge,  nonrenewable.) 


Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland,   Ohio. 

Fralick  ft  Co.,  8.  R-,  IB  S.  Clinton  St., 
Chicago.    III.      "Kwlkon." 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
(N.   Y.      (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE, 
Watervllle.   Conn.      'iOordOn." 

Heineman  Electric  Co..  5th  St.  A  Oirard 
Ave.,    Philadelphia,    Pa. 

Hem co  Electric  Mfg.  Co.,  Inc..  344  E.  40th 
St..  New  York,  N.  Y.  "Heroco."  (Ex- 
clusive distributor.  George  Richards  A 
Co.,    E57    W.   Monroe   St.,    Chicago,    III.) 

Johns-Pratt  Co.,  The.  E55  Capitol  Ave., 
Hartford,  Conn.     "Noark." 

Klng-Craymar  Electric  Mfg.  Co..  S3  Havl- 
land  St.,  South  Norwalk.  Conn.     "K-C." 

Kirkman  Engineering  Corp.,  484-490 
Broome  St..   New  York.  N.  Y.      "K-E." 

Lewis  Electric  Co.,  Inc.,  The,  Canton, 
Ohio. 

Machen  Electrlo  Mfg.  Co.,  4889-43  E. 
Thompson  St.,  Brldesburg.  Philadel- 
phia. Fa, 

Majestic  Electric  Mfg.  Co.,  SOS  N.  12th 
St.,   St.    Louis,  Mo. 

Mesa  Co.,  Fernando  C-,  Colt  St.  A  Chan- 
cellor Ave.,   Irvlngton,   N.  J.      "F.C.M." 

Palste  Co.,  H.  T.  Philadelphia,  Fa. 
"Palste."  (Exclusive  distributor.  Hart 
A  Hegeman  Mfg.  Co.,  34!  Capitol  Ave., 


Thomas  A  Sons  Co..  The  H.,  East  Liver- 
pool.   Ohio.      "Thomas." 

Trenton  Electric  A  Conduit  Co.,  Tyler  A 
Canal  Sts..  Trenton,  N.  J.     "Tecco." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnvllle.  Conn.  "Circle  T." 
(See  display  advertisement  on  pages 
1282-1283.)  - 

Ward  Electric  Co.,  Inc.,  1*11  Walnut  St. 
Philadelphia,   Fa. 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 


Inals  are  attached. 

The  most  common  standard  base  In  use 
in  the  United  States  for  many  years,  for 
lamps  of  medium  size.  Is  that  known  as 
the  medium  Edison  screw  base.  Previously 
several  different  types  of  sockets  and  lamp 
bases  were  used,  but  these  have  largely 
disappeared  and  the  few  old  sockets  of 
other  than  the  Edison  type  remaining  In 
use  have  been  fitted  with  adapters  to  take 
Edison  screw  base  lamps. 

The  lamp  bases  now  regularly  turned  out 
on  lamps  for  the  American,  market  are  the 
following:  (1)  Regular  Edison  medium 
screw  base,  just  mentioned,  as  used  on  the 
majority  of  lamps  of  from  10  to  840  watts. 
(2) '  Mogul  screw  base,  for  multiple  lamps 
of  300  to  1.000  watts,  and  series  street 
lighting  lamps  of  all  sizes.  (3)  Candelabra 
screw  base,  for  small  lamps  for  candelabra 
or  Imitation  candle  type  fixtures.  (4) 
Miniature  screw  base,  for  the  still  smaller 
lamps  used  In  flashlights.  (5)  Bayonet 
candelabra  base,  employing  the  bayonet 
catch  principle,  used  for  automobile  lamps 
where  the  Jar  tends  to  loosen  screw  base 
lamps;  bayonet  candelabra  bases  are  again 
divided  Into  two  classes,  as  follows:  (a) 
bayonet  catch  with  double  contacts,  one 
contact  on  (he  tip  of  the  base  for  eacl 
lamp  terminal;  (b)  bayonet  catch  witt 
single  contact.  In  which  one  lamp;  termlna: 
Is  brought  to  a  single  center  contact  or 
the  tip  of  the  base  and  the  other  is  brought 
to  the  metal  shell  of  the  base,  and  the  olr- 
ouit  Is  completed  through  the  metal  shell 
of  the  socket  and  through  the  metal  frame 


f  the  automobile. 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto.  Ont.,  Can. 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  or 
page  1278.) 

National  Marine  Lamp  Co.,  The,  Forest- 

Providence  Base  Works  of  General  Elec- 
tric Co..  BSE  Atwells  St.,  Providence 
R.  I. 


BASES.  SNAP  SWITCH.— Circular  ban 
of  porcelain  at  least  M  Inch  thick,  upc 
which  snap  switches  are  mounted.  Thei 
"sub-bases,"   as  they   are  also   called,   a 


made  in  types  for  knob  and  tube  work  and 
for  end  runs,  through  runs  and  angle  runs 
of  moldings  or  raeeway. 

AMERICAN    INSULATOR    CORP..    New 

Freedom,  Pa.     (Molded). 
American  Wlremold   Co.,  81-88  Woodbine 

St.,  Hartford,  Conn. 
Arrow   Electric   Co.,    103    Hawthorne   St., 

Hartford,    Conn.      "Arrow." 
Bryant  Electric  Co.,   The,   1421  State  St., 

Bridgeport,    Conn.      "Bryant." 
Federal  Forcelajn  Co.,  The,   Carey,   Ohio. 

Freeman  Electric  Co.,  E.  H.,  80S  E.  State 

St..  Trenton,  N.  J." 
GARFIELD  MFG.  CO..  Garfield.  N.  J. 
GENERAL  ELECTRIC  CO..  Schenectady, 

N;  Y.     (See  adv.  pages  1203-1223.) 
General    Insulate    Co.,    1001-1024    Atlantic 

Ave.,    Brooklyn,   N.  Y. 
ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.  111.      (See   display   advertlse- 
'ment  on  page  1301.) 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  (See 
display  advertisement  on  pages  1103- 
1304.) 
Palste  Co..  H.  T.,  Philadelphia,  Pa. 
"Palste."  (Exclusive  distributor.  Hart 
-   ft  Hegeman  Mfg.  Co.,  341  Capitol  Ave., 

Hartford,   Conn.) 
PARKER  A   SON,   INC.,  J.  H-,  Parkers- 
burg,    W.     Va.      Sub    switch    bases    of 
moulding,    concealed,    and    cleat    and 
concealed   types. — Adv. 
Pass    ft    Seymour,    Inc.,    Solvay    Station, 

Syracuse,  N.  Y.     "P.  ft  S." 
Scranton    Button    Co.,    The,    409    Cherry 

St..  Scranton.  Pa.     "Lacanlte." 
Thomas  A  Sons  Co.,  The  R..  East  Liver- 
pool, Ohio.     "Thomas." 
Trenton   Porcelain   Co.,   80S   E.   State  St.. 

Trenton,   N.  J. 
Woodley   Slate  "Co..    Bangor,    Pa.      (Ex- 
clusive distributor.  The  Structural  Slate 
Co.,  Pen  Argyl,  Pa.) 
BASES,     TROLLEY      (CAR      ROOF)^-A 
pivoting  device  placed   on   the  roof  of   an 
electric   railway   car    to   which    is    attached 
the    trolley    pole    carrying    the    harp    and 
wheel  which  Is  arranged  to  turn  In  a  hori- 
zontal plane,  so  that  the  trolley  wheel  will 
follow  the   trolley   wire   over   curved    track 
and  so  the  pole  may  be  swung  around  for 
reverse     running.       It     is      provided      with 
springs  so  attached  as  to  maintain  practi- 
cally   a    uniform    upward    pressure    of    the 
trolley  wheel  against  the  trolley  wire  at  all 
operating  heights  of  the  latter. 
Manufacturers: 
Anderson  Mfg.  Co..  Albert  ft  J.  M.,  189- 

805  A  St.,  Boston,  Mass. 
Bayonet    Trolley   Harp    Co.,    404    Mitchell 

Bldg.,    Springfield,   Ohio.      "Bayonet." 
Holland  Trolley  Supply  Co.,  The,  1838  E. 

43rd  St.,  Cleveland.  Ohio.     "Holland." 

Nut  tall  Co..  R.  D.,  Pittsburgh,  Pa. 

OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 

O-B   trolley    base,    roller   bearing,    with 

renewable    bushings    for    all    wearing 

parts.— Adv. 

Trolley  Supply  Co.,  The,  Masslllon,  Ohio. 

"Simplex." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  13 9E -1402.) 
BASH  LI  N       CO.,       TH  E.— Warren,       Pa- 
Manufacturer  of  pipe  fittings,   valves,  etc 
Business  established  1901.    President,  E.  H. 
Bashlln:  vice-president,  F.  C.  Tochterroan; 
secretary,   T.   E.   Cook;   treasurer  and  gen- 
eral   manager,    J.    E.    Hazettlne.      Factory, 
North  Warren,    Pa.      Sales  representatives, 
W.  J.  Hyland  Mfg.  Co.,  Springfield.  Mass.; 
Tomlinson   Steam  Specialty  Co.,   Cleveland, 
Ohio;   Bell  A  Gossett  Co.,   809  W.  30th  St., 
Chicago,    111.:   Manuel   Specialties  Co.,   Em- 
pire Hotel,    Syracuse,   N\  Y.;   John   A.   Mc- 
Dowell.   2010   Railway   Exchange   Bldg.,    St. 
Louis,  Mo.;  W.   R.  Lonsdale.   22T5  Elm   St.. 
Denver.  Colo,;  George  H.  Trask,  76  Sacra- 
mento St..  San  Francisco,  Cal. 

BASTIAN  AUTO  ENGINEERING 
WORKS.— 134  W.  Tabor  Rd.,  Olney,  Phila- 
delphia,    Pa.       Manufaet ~'     ------ 

driven  air  compressors  fi 
Bastlan,  proprietor. 

BATES. — Trade  name  for  automobile 
signals  made  by  the  Ryan  Corp..  Phoenix.  - 
N.  Y. 

BATES  EXPANDED  STEEL  TRUSS 
CO.— 208  S.  LaSalle  St..  Chicago,  111.  Man- 
ufacturer of  steel  transmission  towers, 
poles,  nole-llne  hardware,  etc.  Business 
MtabUshed  1914.  President.  W.  J. 
Chalmers;      vice-president,      Charles 


r  garages.     M.  L. 


,  Google 
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BATHS,  ELECTRIC  LIGHT— Electric 
light  baths  are  cabinet*,  usually  metallic. 
In  which  a  number  of  incandescent  lamps 
are  properly  located  ao  that  a  patient  may 
sit  on  a  chair  or  stool  tn  the  cabinet  and 
have  the  light  rays  penetrate  all  the  tissues 
of  the  body  except  the  head.  The  rays  ol 
light  and  radiant  heat  penetrate  the  sur- 
face of  the  akin  until  all  the  radiant 
energy  absorbed  Is  transformed  Into  heat 
energy  and  produces  copious  perspiration. 
The  metal  cabinets  are  lined  with  nonab- 
sorblng  or  reflecting  material,  such  as 
glass,  with  the  lamps  placed  on  the  walla 
and  In  the  floor  and  far  enough  from  the 
patient  to  prevent  Irritation.  The  top  of 
the  cabinet  or  bath  contains  a  flexible  col- 
lar which  fits  closely  around  the  neck  of 
the  patient  and  prevents  the  escape  of 
heat  and  light. 

Various   hinds  of  lamps  may  be   used   to 

Slve  different  results,  as  the  radiant  effects 
epend  upon  the  spectrum  of  the  light 
source.  Tungsten  gas-Ailed  lamps  giving 
a  nearly  white  light  are  generally  used,  as 
the  effect  of  this  light  Is  similar  to  that 
of  daylight.  A  still  closer  approach  to  day- 
light or  sunlight  effect  Is  obtained  by  using 
special  blue-bulb  gas-filled  tungsten  lamps. 

Bets  Co.,   Frank  S..  Hoffman  St.,   Ham- 
mond.  Ind.      "Carlsbad." 
Branston   Co.,    Charles   A.,    41-45    Ell  loot  t 

St..  Buffalo.  N.  Y. 
BUKDTCK   CABINET    CO.,    Milton,    Wis 
Burdlck    ventilated    light    baths    are    of 
all-steel  construc- 
tion and  equipped 
with      ventilating 

glow   foot   warmt 


vat  I  on  window. 
Arrangement  of 
lamps  obtains  a 
central  point  of 
radiation.  Insur- 
ing absolute  com- 


fort 


ind    i 


act  I  v. 


lng      ai 
Burdlck    Electric         ellminative    sweat 
Bath    Cabinet  In      the      shortest 

possible  time. 
...  jaked.  hand-rubbed 
with    nickel    trimmings. 

1-S7     Pearl     St.. 


Finished    in    super-bakf 


—Adv. 


Edmands,    Walter 

Boston,   Mass. 
Hobart   Bros,   Co.,   113   Water  8t.,   Troy, 

Ohio.     "HB." 
Hospital  Supply  Co.,  The.  157  E.  23rd  St., 

New      York.      N.       Y.        '  •Manhattan,'  ■ 

"Queens,"   "Richmond." 
Kny-Scheerer  Cj>fP.  of  America.  B6-S8  W. 

2Srd  St..  New  York.  N.  Y.     "Kayess." 

Mcintosh  battery  &  optical  co.. 

223-233  N.  California  Ave.,  Chicago.  III. 
"Hydrosine." 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1260  Atlantic  Ave.,  Brook- 
lyn.  N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd..  DO  Sherbourne  St.,  Toronto.  Ont.. 

Sanitarium  Equipment  Co.,  Battle  Creek, 
Mich.     "Battle  Creek." 

Scientific   Utilities   Co.,    Inc..   IS   E.   18th 

St..  New  York,  N.  Y. 
SoMdnrch     Rlectric     Hotpeek      Co..      1225 

Cottman  St.,  Fox -Chase,   Philadelphia. 

BATH8,        ELECTRICALLY        HEATED 
WATER,     FOR     LABORATORIES.— Water 

baths   are   used   In   laboratories   for   evapo- 
rating   liquids    at    a    uniform    rate    or    for 
alnlng  solutions,  cultures  or  products 


Cant    temperature    t 


?edlm 


J1**F.     The  electrically  h. 

a  heating  unit  Immersed  In  the  bottom  of 
a  tank,  generally  of  tinned  copper,  and 
connected  to  a  heater  switch  and  control 
thermostat.  A  quantity  of  water  Is  kept 
In  the  tank  and  heated  to  the  desired  tem- 
perature. The  solution  or  material  to  be 
heated  Is  placed  In  a  test  tube  or  other 
vessel  and  suspended  In  the  water  or 
mounted  on  a  supporting  rack.  The  ther- 
mostat makes  It  possible  to  maintain  a 
very  constant  temperature. 

Manufacturers: 

Boekel  A  Co.,  William.  51B-61S  Vine  St., 
Philadelphia.  Pa. 

Chicago  Surgical  &  Electrical  Co..  SI4- 
324  W.    Superior  St..    Chicago.    111. 

Thermo  Electric  Instrument  Co..  The  8 
Johnson  _  St.,   Newark.  N.   J.     "Freas," 

Wahmann  Mfg,  Co.,  Qeorge  H..  620  W. 
Baltimore    St.,    Baltimore,     Md.       "Al- 


. I. — Trade  name  for  battery  tooli 

manufactured    b>"    the    Battery    Tools    Co. 
29-A  N.  Willow  St.,  Montclalr.  N.  3. 

BATTERIES.— Electric  batteries  are 
electrochemical  cells  used  as  sources  of 
electrical  energy;  they  are  generally  con- 
nected in  groups  and  used  collectively.  Al- 
though the  word  battery  should  properly 
be   restrict--*   *- * •-    --"-     " 


battery  consists  of  a  single  cell. 

The  distinctive  feature  of  a  battery  Is 
that  It  develops  electrical  energy  as  thi 
result  of  a  chemical  reaction  between  iti 
essential  elements,  which  consist  of  a  posi- 
tive and  a  negative  electrode  and  an  elec- 
trolyte. If  this  reaction  so  changes  thesi 
elements,  or  a  part  of  them,  as  to  make  M 
virtually  impossible  to  restore  them  tt 
original  condition,  then  the  battery  la 
called  a  nonreversible  or  primary  battery, 
since  it  serves  as  a  primary  source  of  elec- 
trical energy.  If  the  chemical  reaction 
may  be  reversed  by  sending  an  electric 
current  through  the  cell  In  the  opposite 
direction,  thus  restoring  the  elements  to 
their  original  condition,  then  the  battery 
Is  called  a  reversible,  secondary,  or  stor- 
age battery.  It  Is  called  a  secondary  bat- 
tery because  some  primary  source  of 
electrical  energy,  such  as  a  ger,  ' 
must  be  used  first  to  "eharge"  the 
put  It  Into  condition  to  act  as  a  battery 
and  when  It  so  acta  It  serves  as  a  secon- 
dary source.  It  Is  most  commonly  called  > 
storage  battery  because  It  stores  energy 
first  concerting  it  from  electrical  to  chemi- 
cal and,  on  discharge,  reconverting  It  bad 
to  eleotrlcal  energy.  A  simple  distinctior 
between  primary  and  secondary,  or  stor- 
age, batteries  is  that  primary  batterlei 
may  in  many  cases  be  recharged  by  adding 
fresh  chemicals  to  replace  those  used  up  Ir 
service,  while  storage  batteries  are  re- 
charged by  means  of  an  electric  current. 

Development.  The  first  electric  batter} 
was-  Invented  by  Volta  in  1800.  Ever  since 
then  Invention  of  new  or  Improved  bat- 
teries has  been  a  fasolnating  field  for  In- 
ventors, Until  the  perfection  or  the  gen- 
erator (about  1870  to  1880)  Into  a  com- 
mercial machine,  primary  batteries  were 
the  only  practical  sources  of  clectrir.  cur- 
rent available.  A  large  number  of  metals 
have  been  used  In  primarv  cells,  also  non- 
metals  and  even  gases  being  tried  with 
various  electrolytes  and  depolarizer!. 
Among  the  almost  countless  nrimary  cells 
that  have  been  developed  the  following 
types  were  probably  the  best  known:  Bun- 
sen,  Danieir.  gravity.  Grove.  Lalande.  Le- 
clanche.  Poggendorff  and  dry  cells,  all  but 
the  last  being  wet  cells  with  plentiful 
liquid  eley-trolvte.  Of  these  the  gravity, 
Lalande,  Leclanche  and  dry  cells  are  al- 
most the  only  ones  that  have  survived. 
The  chief  reason  for  this  Is  that  the  intro- 
duction of  electric  generators  and  central- 
station  electric  service  has  restricted  the 
field  for  batteries  to  those  uses  discussed 
below  under  apSI ioa tlons,  and  for  these 
appl  rations   only   those    types   of   batteries 

°™       '■""  ""  "'"   "■■      '  the  11m- 

remaining" 

number  because  of  tholr  marked  Conve- 
rt o5ua:eBlc<>mpa0tne8'1  Snd  avaltahllity  in  va- 

The  first  storage  battery  was  developed 
by  Plantfl  In  1880.  His  process  was  very 
slow,  expensive  and  oroduced  cells  of  lim- 
ited capacity.  In  1881  Faure  developed  the 
process  ot  making  pasted  plates  which  In 
Improved  form  is  very  generally  used  for 
practically  all  lead  type  storage  cells.  Th- 
ereat welitht  of  the  lead  type  cell  led  many 
other  inventors  to  produce  cells  employing 
"ther  metals  for  both,  or  at  least  one  of. 
the  electrodes.  The  number  of  electrolytic 
5™e*"^".i  tl  Bre  e*ect!vely  reversible  Is 
very  small,  however,  and  only  one  (aside 
from  the  lead  peroxide-sulphuric  acid -lead 
type,  commonly  known  as  the  lead  storsge 
battery)  has  survived  on  a  commercial 
seal-.:  this  Is  the  nlckel-alkall-lron  cell I  of 
which  the  Edison  storage  battery  Is  the 
best  known  and  most  used  tvne  Most 
from    locai's'iT*   haVB   *"*"   \™    ■ufrpr*a 

fiftS*  £  .'*.  S^SFV  ^"electrode. 
in  the  electrolyte  from  which  It  could  not 
currt  recovered  by   the   recharging 


may  be  further  subdivided  li_ 
subclasses.  These  principal  classes  of  serv- 
ice are:  (1>  Service  where  a  portable, 
seir- contained  and  simple  source  of  energy 
Is   desired:    (2)   starting,   peak   load,   night 


load,  reserve,  standby  or  emergency  serv- 
ice; (S)  service  where  a  low-voltage  d-c. 
source  or  a  constant- voltage  d-c.  source  Is 
needed. 

The  first  class  Includes  any  portable  use 
for  which  a  complete  generating  set  would 
be  Impracticable  or  undesirable,  such  as 
pocket  or  hand  lamps  (flashlights,  portable 
lanterns,  miners'  safety  lamps,  etc.);  pro- 
pulsion of  electric  vehicles,  trucks,  trac- 
tors, locomotives,  launches,  submerged 
submarines,  etc.;  ignition  and  lighting  of 
many  gasoline  automobiles;  miscellaneous 
portable  uses. 

The  second  class  Includes  services  for 
which  the  battery  Is  only  an  auxiliary,  such 
as  for  starting  gasoline  automobiles  and 
other  Internal-combustion  engines;  carry- 
ing part  or  the  peak  load  and  all  the  night 
load  or  other  small  load  of  a  generating 
plant  so  as  to  improve  the  load-factor  or 
the  generating  set  and  eliminate  attend- 
ance at  night,  usually  of  small  plants  such 
as  farm  lighting  and  other  Isolated  plants: 

In  d-c.  subs'tati^ns^for1'  generator6  excita- 
tion, for  emergency  lighting  tn  theaters, 
on  ships,  etc.,  for  ship  radio  service,  etc. 

The  third  class  Includes  much  signaling 
and  other  apparatus  for  which  low-voltage 
direct  currents  are  needed,  such  as  In  tele- 
phony, telegraphy,  radio,  fire  alarms, 
house  bells,  annunciators,  etc.,  these  being 
cases  In  which  a  'motor-generator  set 
would  be  Inexpedient;  also  where  a  very 
constant  d-c.  source  Is  necessary  as  in 
much  laboratory  and  other  testing. 

There  are  many  applications  that,  fall  In 
more  than  one  of  these  main  classes,  and 
a  great  many  others  that  cannot  be  suitab- 
ly included  in  any  of  them.  However,  the 
Seneral  Held  of  usefulness  of  all  batteries 
i  where  generator  current  is  either  not 
available  or  can  not  be  conveniently 
adapted  to  the  requirements  of  the  circuit 
in  question.  Where  batteries  are  used. 
they  are  likely  to  be  dry  cells  for  small 
sizes  and  where  eleotrlcal  recharging  facil- 
ities are  not  at  hand;  where  these  facilities 
exist  and  always  where  the  battery  must 
be  capable  of  furnishing  large  currents, 
storage  batteries  are  employed.  The  field 
'  *  ""  :t  cells  is  gradually  being 


taken  over  by  primary  dry  cells  and 
age  cella. 

Production.  The  production  of  primary 
dry  cells  in  1899  was  reported  as  1.9M.CM, 
valued  at  |3I«,01S;  in  1914  it  had  risen  to 
71.092,438.  valued  at  18,719.184;  for  1920  it 
was  estimated  at  about  70.000.000.  Primary 
wet  o»Us  In  1899  amounted  to  708,077.  valued 
at  1571. 370:  In  1914.  S0S.SB1,  valued  at  1802,- 
•26.  The  output  or  storage  batteries  and 
parts  in  1899  w»s  valued  at  12.659,800;  In 
1914  at  tl8.080.984:  for  1920  the  output  has 
*•-  "i  estimated  a  I  about  JlOO.000.000,  of 
'*  "         s  in  gasoline  auto 


BATTERIES.  MEOICAL— This  Is  partly 
a  misnomer,  a*  some  of  these  outfits  con- 
batt   1e   b8,<"rlPS   whatever.     See   Medical 

BATTERIES,  PRIMARY,  DRY— These 
are  very  compact  and  convenient  forms  of 
primary  battery,  jrenerallv  a  modification 
or  outgrowth  or  the  Leclanche  cell.  Dry 
batteries  first  appeared  In  this  country 
about  1890,  but  ,t  waa  several  years  before 
they  were  actually  pieced  on  the  market. 
Their  principal  advantagea  are  simplicity 
and  ease  of  connection,  ability  to  be  placed 
in  any  position  and  handled  without  much 
care,  and  the  servloc  given  for  a  consider- 


ied   into   four  general 


cells  of  leclanche  type  with  bag  &,„„„,. 
Hon,  used  principally  for  flashlights;  desic- 
rnted  cells,  to  which  water  must  be  added 
before  using;  sliver  chloride  cella  used  In 
medical  apparatus,  testing  sets,  ale. 


The  Leclanche type  of  c „   ,,.,, 

nade  with  a  cylindrical  Tine  contalne,   „, 
'""         ^  "I  the  negative  electrode. 


generally 
.—  which  s—  ..=  „„  L1,„  in-,,,,,. 
The  positive  electrode  Is  a  „„-™i  r«. 
which  is  placed  axlally  within  the  container 
and  surrounded  with  a  depolariiing  agent 
manganese  dioxide,  which  Is  mixed  with 
cruBhed  coke  and  graphite  and  tamped 
about  the  rod.  The  electrolyte  Is  am- 
monium chloride  (salammonlac)  with  line 
chloride  added  to  reduce  corrosion.  The 
electrolyte  la  held  by  capillary  action  In  a 
porous  medium  whlrh  separates  the  line 
from  the  carbon  and  also  In  the  pores  of 
the  carbon  and  depolarlser.  The  top  of  the 
battery  is  flooded  and  sealed  with  an  as- 


E  M  F  ELECTRICAL  YEAR  BOOK 


been  made,  some  differing  only  minutely 
from  the  sixes  of  other  manufacturers. 
Much  work  has  been  done  to  standardise 
sizes  aa  much  as  possible  and  reduce  this 
number  bo  that  batteries  of  different  manu- 
facturers will  be  Interchangeable  in  flash- 
lights, etc.  In  the  larger  slxed  dry  bat- 
teries which  are  characterised  by  the  us< 
of  an  absorbent  paper  or  porous  medium 
placed  all  around  the  Interior  of  the  line 
container,  three  sixes  have  been  called 
standard.  It  Is  the  custom  of  many  manu- 
facture™ to  number  the  battery  to  express 
the  height  of  the  zinc  can  rn  Inches.  Thus 
Nob.  4,  t  and  S,  which- are  standard,  are  In 
cans  of  these  heights  and  hare  diameters 
of  Hi,  2H  and  8W   Ins.,  respectively. 

The  small  or  miniature  cells,  which  are 
used  for  flashlights,  pocket  batteries,  ti 
Ins;  sets,    etc.,    are    not    numbered    In 
manner.     They   are   made   In   1G   sizes, 
which   six   are   standard.      The    standard 
alses  have  diameters  of   %.    X.   II.   1     '" 
and  1<4  Ins.  with  heights  of  1%.  Stt. 

1%.   2(4   and  114   Ins.,   respectively.     1 

batteries  are  generally  made  of  the  bag- 
const  ruction,  having  a  small  muslin  or 
fabric  sack  enclosing  the  carbon  electrode 
and  containing  the  carbon  anil  depolarlser 

Desiccated     cells     are     generally     -'     "- 
— e  made  wt"-  ' 


with  the  elec- 


added  Several  hours  before  using.  Their 
advantage  Is  that  they  do  not  deteriorate 
when  notJn  use,  as  the  other  types  do  to  a 
marked  degree  while  carried  In  stock  be- 
fore being  sold. 

Silver  chloride  cells  are  small  cells  hav- 
c  and  silver  as  electrodes,  depolar- 

.., —  _/  a  mass  of  sliver  Dirt,--"-    ' 

the   silver   electrode.     They   i 


unless  recently  modi 
grade  batteries  are  almost  worthless  after 
It  or  14  months  on  open  circuit.  This  Is 
due  principally  to  local  action  within  the 
cell,  which  Is  affected  considerably  by  the 
temperature.  Temperatures  above  77  *F 
(26'C)  tend  to  Increase  the  local  chemical 
action  and  thus  shorten  the  life  of  the  bat- 
teries. They  should  always  be  stored  In  a 
cool  place. 

The  open-circuit  voltage  of  a  new  bat- 
tery is  about  1.5  volts.  With  age  this  con- 
tinues to  drop,  whether  the  battery  la  used 
or  not.  On  closed  circuit  the  voltage  drops 
to  about  1  volt,  the  greater  part  of  the 
drop  being  due  to  polarisation.  About  70,- 
000.000  dry  cells  are  produced  annually  In 
the  United   States. 

BATTERIES,  PRIMARY,  DRV,  FLASH- 
LIGHT.—These  are  the  smaller  slae  dry 
cells  which  are  commonly  of  the  bag  type 
of  construction.  (See  Batteries,  primary, 
dry.)  Batteries  for  flashlights  and  other 
small  apparatus,  such  aa  somtn  medical 
batteries,    portable   testing   sets,    radio   ap- 

Sratus,  etc.,  generally  consist  of  several 
llvtdual  cells  combined  Into  one  battery. 
Various  forms  and  alses  are  thus  obtained, 
depending  on  the  voltage  or  capacity  de- 
sired, but  all  are  very  compact. 

These  batteries  are  very  seldom  made 
with  binding  posts.  For  flashlight  use  they 
are  often  piled  two  or  three  on  top  of  each 
other,  the  terminal  of  the  carbon  coming 
Into  contact  with  a  polished  central  spot 
on  the  bottom  of  the  sine  container  of  the 
next  cell,  etc.  This  gives  a  series  con- 
nection, which  Is  the  most  used.  Parallel 
connections  are  obtained  by  soldered  con- 
nectors usually.  Small  slse  batteries  are 
subject  to  more  rapid  deterioration  than 
larger  batteries  when  on  open  circuit  even 
before  they  are  used.  Preference  should 
be  given.  In  buying,  to  stock  that  Is  fresh 
and  has  not  reposed  on  the  dealer's  shelves 
many  months.  A  tremendous  Increase  In 
the  number  of  batteries  made  of  this  alxe 
occurred  during  the  recent  war.  as  very 
large  numbers  of  flashlights  were  used  by 
both  the  army  and  navy,  especially  by 
soldiers  In  the  trenches. 
Manufacturers; 

American  Ever  Ready  Works  of  National 

Carbon    Co.,    Inc.,    Thompson    Ave.    ft 

Orton    St.,    Long    Island     City,     N.     T. 

"Eveready." 

Bright  Star  Battery  Co.,  310  Hudson  St, 

New  York.    N.   T.      "Mars- Bright.'' 
Burgess  Battery  Co..  Madison,  wis. 
Bum  Boston  Battery  At  Mfg.  Works.   SO 
Boylston      St.,      Boston,      Mass.        "Add 
Water." 
Canadian  General  Electric  Co.,  Ltd.,  tit 

King  Str,  W„  Toronto,  Ont.,  Can. 
Canadian     National    Carbon     Co.,     Ltd., 
Hi  ll  crest     Park,     Toronto,    Ont.,    Can. 
"Columbia." 


Carbon    Products    Co..    The.    Lancaster, 

Ohio.    "C.P.C."    " 
Comet  Battery  Co.,  The,   1362  K.  3rd  St. 

Cleveland,  Ohio. 
Delta  Electric  Co.,  Marlon,  Ind.    "Giant." 
Diamond   Electric  Specialties   Corp..    101- 

103   S.   Orange   Ave.,     Newark,    N,     T 

"Diamond." 
Doe  Electrical  Device  Co.,  Kent,  Ohio  (In 

preparation). 
Enterprise  Electric  Novelty  Co.,  Inc.,  603 

W.  180th  St..  New  York,  N.  Y.    "Super- 
Franco     Electric     Corp.,      Franco     Bldg., 

Brooklyn.   N.  Y.     "Mono-cell." 
French   Battery  ft  Carbon   Co..   Madison. 

Wis.     "Hay -O- Lite." 
Hlpwell  Mfg.  Co..  Pittsburgh,  Pa.     "Hip- 


Lancaster   Lens   Co.,    The.    220   W.    : 

St.,  Lancaster.  Ohio, 
National    Carbon    Co.,    Inc.,    Highland    A 

Madison        Aves.,        Cleveland,        Ohio. 

"American,"    "Columbia." 
Niagara   Searchlight   Co.,   Inc.,   Ferry   ft 

8th       Sts.;p      Niagara       Falls,       N.       T 

Novo  Mfg,  Co..  Inc.,  121  W.  83rd  St.,  Ne' 

York.  N.  Y.     "Novo." 
SMITH    A    McCRORKEN.    INC..    407    I 

18th   St.,   New  York,  N.   Y. 
Stackpol"  Carbon  Co..  St.  Marys,  Pa, 
Stuart   Products   Corp..    66G   Washington 

Blvd.,  Chicago,  HI.     " Make -Ur- Own." 

TRIANGLE    ELECTRO    TRADING    CO. 

TS    Chambers    St.,     New    York.    N.    Y. 

"Triangle"  batteries  constitute  a  high 

quality  product  made  under  a  guars 

tee    protecting    both    dealer   and    co 

Burner.      They    are    furnished    for 

standard  types  of  cases.     Purest  ehei 

loal  materials  scientifically  combined 

give  greatest  possible  endurance.     P 

also  page  1298,   display  section. — Ad' 

Universal   Carbon   Co.,    1st    St.    A    Rlv< 

side  Ave.,  Dundee,  DI.    "Universal." 

Usona  Mfg.  Co.,  Inc.  The,  1  Hudson  S 

New  York,  N.  Y.     "Kwlk-Llte." 
Winchester    Repeating   Arms     Co.,     New 

Haven,  Conn.     "Winchester." 
Wood  Electric  Co.,  C.  D.,  441  Broadway. 

New  York,  N.  Y.  "Woodwln." 
BATTERIES,  PRIMARY,  DRY,  IO.NI. 
TION,  TELEPHONE.  ETC.— These  are  the 
larger  alia  dry  cells  made  with  the  ab- 
sorbent paper  lining.  (See  Batteries,  dry.) 
While  there  are  three  standard  alses.  the 
No.  6  battery  Is  by  far  the  most  wldelv 
used.  The  batteries  are  classified  accord- 
ing to  the  service  they  are  designed  for. 
as  follows:  Gas-engine  and  automotive 
Ignition  or  heavy  service.  Intermediate 
cells  for  general  service,  and  telephone 
or  light  service.  While  any  of  these 
cells  may  be  used  for  the  other  services 
with  quite  good  results,  those  cells 
which  aro  desbtned  for  a  particular 
•Tvlce  will  give  longer  life  on  that  serv- 
ice than  any  of  the  other  types.  It  Is  s 
general  custom  In  the  United  States  to 
ludire  a  battery  by  the  short-circuit  cur- 
rent. A  No.  6  cell  mads  of  good  material 
and  in  good  condition  should  give  from  18 
to  tS  amperes  on  short-circuit.  The  aver- 
age capacity  of  a  battery  of  this  type  when 
connected  In  a  circuit  of  16  ohms  resistance 
Is  2G  ampere-hours  before  the  terminal 
voltage  falls  to  0.6  volt.  The  terminal  m- 
sl'tance  which  Is  sometimes  used  to  Indi- 
cate the  condition  of  the  battery,  depends 
somewhat  upon  the  absorbent  medium  and 
principally  upon  the  fineness  of  the  de- 
nolnrlwr  and  the  degree  of  tamp.lng:  It  Is 
nbout  0.1  ohm  when  new  and  Increases  to 
several  times  that  value  when  old. 

Instead  of  blndlng-nost  terminals  some 
types  of  dry  cells  have  screw-type  ter- 
minals like  an  Edison  incandescent  lamp 
base.  The  upper  half-Inch  or  so  of  the 
sine  c»"8  Is  threaded  to  fit  Into  a  cor- 
respondingly threaded  screw  shell  balterv 
receptscle  or  holder;  the  carbon  termlns! 
In  nollshefL  and  (Its  against  a  central  con- 
tact In  the  receptacle.  This  tvne  of  ter- 
minal connections  facilitates  renliclna-  and 
i-nnnertlng  of  the  cells,  especlallv  bv  an 
inexnerleneed  person.  Also  see  Holders, 
battery. 

Manufacturers: 

American  Ever  Ready  'Works  of  National 

Carbon    Co..    Inc..    Thompson    Ave.    ft 

Oton    St..     Long    bland    City,     N.    Y, 

"Even-ad  y." 

Brach    Mfg.     Co..     L.  S..     127-123     Sussex 

Ave..  Newark,  N.  J.    "Four  B." 
Bunnell  A  Co.,  J.  H.,  32  Park  Place.  New 

York.  N.  Y.    "Bunnell,"  "Jove." 
Burgess  Battery  Co..   Madison,   Wis. 


Canada  Dry  Cells.  Ltd.,  Winnipeg.  Man., 

Can.    "North  Star." 
Canadian   General  Electric  Co.,   Ltd,,   212 

King  St.,  W.  Toronto.  Ont..  Can. 
Canadian     National     Carbon     Co..     Ltd., 

Hiltcrest    Park,    Toronto,    Ont.,    Can. 

"Columbia." 
Carbon    Products    Co,,    The,    Lancaster, 

Ohio.    "C.  P.  C." 
Champion  Carbon  Mfg.  Co.,  The,  305  1st 

National  Bank  Bldg.,   Cincinnati,   Ohio. 

"Champion." 
Delta  Electric  Co.,  Marlon,  Ind.     "Giant." 
Dictograph   Products   Corp..   220   W.    42nd 

■"■      "        ~     "         .  Y.     (For  AudiphonC 


Frai 


St.,  New  York.  1 

Electric    Corp..     Franco     Bldg., 

Brooklyn,   N.  Y. 


French   Battery   ft   Carbon  Co.,   Madison. 

Wis.     "Fleur-De-Lla."    "Ray- O -Spark." 

Globe    Phone   Mfg.    Co..    Reading.    Mass. 

(For    portable    microphones.) 
Hl-Po   Waterproof   Battery    Corp..    South 
Norwalk,    Conn.     "Hl-Po"    for  automo- 
bile Ignition,  lighting  and  starting. 
Hlpwell  Mfg.  Co..  Pittsburgh.  Pa.     "Hip- 
Lancaster    Lens    Co.,    The,    220   W.    Main 

St..  Lancaster,  Ohio. 
Manhattan    Electrical    Supply    Co.,    Inc., 
17    Park    PL,    New    York,    N.    Y.     "Red 
Seal,"  "Hl-Up,"  "Blue  Seal."  "Mesco," 
"Red  Seal  Sparker." 
National    Carbon    Co.,    Inc.,    Highland    A 


Niagara  Searchlight  Co..  Inc.,  Ferry  ft 
8th  Sts.,  Niagara  Falls,  N.  Y.    •'Nlag- 

NovoMfg.  Co.,  Inc.,  424  W.  83rd  St.,  New 

York,  N.  Y.    "Novo." 
Stackpole  Carbon  Co.,  St.  Man's:  Pa. 
Stuart    Products    Corp.,    665    Washington 

Blvd..  Chicago,  111. 
Twin    Dry    Cell    Battery    Co.,    The.    HOB 

Superior     Ave.,     W.     Cleveland,     Ohio. 

■Twin." 

Universal  Carbon  Co.,  1st  St  ft  River- 
side Ave..    Dundee,    111.     "Universal." 

Western  Electric  Co.,  Inc..  IDE  Broad- 
way. New  York,  N.  Y. 

BATTERIES,  PRIMARY.  DRY.  MI8CEL. 
LANEOUft.— These  are  sliver  chloride  bat- 
teries and  desiccated  batteries  (described 
under  Batteries,  primary,  dry)  and  any 
other  special  type  of  dry  battery  that  may 
be  made.  The  sliver  chloride  batterlea  have 
the  advantages  of  negligible  temperature 
coefficient  and  are  practically  n  on  polar - 
liable  and  free  from  local  action.  For 
these  reasons  they  are  used  m  some  high- 
grade  testing  sets.  Desiccated  cells  have 
the  advantage  of  a  long  shelf  life  before 
use.  They  were  used  considerably  during 
the  recent  war.  They  cannot  be  handled 
as  freely  as  ordinary  dry  cells  after  they 
have  been  Oiled  with  water  but  they  give 
good  results.  Some  of  the  better  batteries 
of  this  type  give  about  20  amperes  on 
short-circuit  test  and  have  an  open-cir- 
cuit voltage  of  about  1.6  volts. 

Manufacturers: 

Chloride  of  Sliver  Dry  Cell  Battery  Co.. 
407-409  N.  Paca  St..  Baltimore,  Md. 


trolyte   Is  a   liquid.     There  are   l 

forms  of  wet  batterlea  that  have  been  used 
for  various  purposes,  as  they  are  the  old- 
est type  of  battery  and  were  the  main 
source  of  electrical  energy  used  for  ex- 
perimental   purposes    and    early    develop- 


[ net-eased  use  of  storage  batteries  and  dry. 
batterlea  and  of  low-voltage  transformers 
has  greatly  reduced  their  field  of  applica- 
tion so  that  today  there  are  only  two  or 
three  types  used  commercially. 

Wet  batteries  are  divided  primarily  Into 
two  classes,  depending  upon  the  circuits 
they  are  to  be  used  for,  el'jier  open  circuit 
or  closed  circuit.  Their  use  now  Is  con- 
fined chiefly  to  laboratory  work,  some 
forma  of  track  signaling,  for  operating  door 
bells,  etc.  and  certain  forms  of  Are  and 
burglar- alarm  systems.  All  types  of  wet 
batterlea  should  be  Installed  in  places 
where  the  electrolyte  will  not  freeze,  nor 
evaporate  rapidly,  nor  be  exposed  to  de- 
leterious gases  or  other  Injurious  agencies. 
Pure  water  must  occasionally  be  added  to 
replace  evaporation.  As  the  sine  electrode 
la  used  up  and  the  electrolyte  weakened 
they  must  be  renewed.  Wet  cells  require 
more  care  than  dry  cells,  which  Is  one  Of 
the  chief  reasons  why  the  latter  have  re- 
placed them  In  many  o 


Google 
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BATTERIES.  PRIMARY,  WET, 
CLOSED-CIRCUIT.  —  Closed -circuit  pri- 
mary battei-lea  arc  those  designed  to  be 
used  In  a  circuit  that  la  normally  cloned 
and  In  which  the  battery  furnishes  a  small 
current  continuously.  The  types  now  most 
used  are  the  gravity  battery  and  the  Edi- 
eon-Lalande  battery.  The  gravity  battery 
or  Danlell  cell,  of  which  It  Is  a  modifica- 
tion, makes  use  of  gravity  to  separate  ihe 
electrolyte  and  maintain  the  heavier  cop- 
per sulphate  on  the  bottom  and  the  r.ine 
sulphate  solution  on  the  top.  In  the  i  om- 
mon  form,  the  zinc  or  negative  electrode 
Is  Cast  In  the  form  of  a  "crowfoot"  and 
Is  hung  over  the  edge  of  a  glass  jar.  The 
positive  electrode  Is  made  of  three  or  four 
pieces  of  sheet  copper  riveted  together, 
spread  out  and  placed  edgewise  on  Ihe 
bottom  of  the  Jar..  To  set  up  the  battery 
copper  sulphate  crystals,  also  called  blue 
vitriol  or  blueatone,  are  placed  In  the  bot- 
tom together  with  the  copper  electrode 
and  covered  with  water  or  a  weak  solution 
of  copper  sulphate.  If  sine  sulphate  Is  then 
poured  In  carefully  to  cover  the  zinc  elec- 
trode the  battery  Is  ready  for  use.  When 
line  sulphate  is  not  added,  sufficient  wa- 
ter is  added  to  cover  the  zinc  and  the 
cell  short-circuited  for  several  hours  while 
the  zinc  sulphate  solution  forms.  These 
batteries  must,  be  kept  on  closed  circuit. 
The  Edlaon-Lalande  battery  may  be  used 
on  either  open  Or  closed -circuit  and  Is 
described  under  the  open-circuit  wet    bat- 


e-sodium hydroxide -zinc  com- 
bination of  which  the  Edison- La  la  nde  Is 
the   best   known    form. 

Manufacturers: 

Seattle  Zinc  Works.  Reading.  Mass. 

Bunnell    &    Co.,    J.    H„    32    Park    Place. 
New  York,  N.  T.    "Bunnell." 

Burn   Boston  Battery  &  Mfg.   Works,    SO 
Boylston   St.,  Boston.   Mass. 

Canadian     National     Carbon     Co.,     Ltd.. 
Hillcrest    Park.    Toronto,    Ont..    Car,. 

Eastern   Signal  &  Supply  Co.,   50   Church 
St.,  New  York.  N.  ¥.     "Atlas." 

Edison.   Inc..   Thomas    A..    Belmont   Ave.. 
Bloomfleld.  N.  J.    "Edison,"   "BSCO." 

Manhattan  Electrical  Supply  Co..  Inc.. 
IT  Park  PL.  New  York,  N.  Y. 
•  National  Carbon  Co..  Inc..  Highland  ft 
Madison  Avea.,  Cleveland.  Ohio.  "Du- 
plex." ■•Trojan,"  "Klondike,"  "Colum- 
bia."  ■National." 

Ostrandar   ft  Co.,   W.   B-,   371   Broadway, 
New  York,  N.  Y. 

Ray     Battery     Co.,     Huron     St,,     North, 
Ypsllanti.  Mich. 

Waterbury  Battery  Co..    The,   30  Church 
St..    New_  York,    N.    Y.        "Waterbury." 

BATTERIES,    PRIMARY,    WET|   OPEN- 
CIRCUIT.— The   open-circuit    wc-   ---- --'-■ 


<,  thf 


used  for  intermittent  service,  but  has  bet- 
largely  replaced  by  Its  dry  form  or  dry 
battery.  In  the  forms  now  most  used, 
manganese  dioxide  and  carbon  are  molded 
with  a.  binder  Into  a  cylindrical  form 
which  II  suspended  In  a  glass  Jar;  this  Is 
the  positive  electrode.  The  negative  elec- 
trode Is  -a  rod  of  sine  which  Is  placed  at 
•  one  side  of  or  suspended  within  the  carbon 
cylinder.  A  solution  of  ammonium  chlo- 
ride (salammonlac)  is  used  as  the  elec- 
trolyte. These  batteries  have  an  e.m.r, 
of   about    1.6    volts,    but   this   drops  rapidly 


Thej 


under 


irioL 


_.B  Edieon-Lalande  cell  is  usually  made 
of  two  ribbed  sine  plates  with  a  plate  of 
compressed  copper  oxide  between  them. 
The  ribs  serve  to  hold  the  plate  together 
until  It  Is  worn  out.  A  very  thin  layer 
of  metallic  copper  Is  placed  on  the  copper 
oxide  electrode  to  Improve  Its  conductiv- 
ity. Sodium  hydroxide  (caustic  soda)  solu- 
tion Is  used  for  the  electrolyte  and  a  layer 
of  mineral  oil  is  usually  added  on  top  to 
prevent  evaporation,  also  the  formation  of 
sodium  carbonate  by  absorption  of  and 
combination  with  carbon  dioxide  In  the 
sir.  These  ceils  have  an  e.m.f.  of  about 
0.H5  volt  and  are  adapted  for  both  open 
or  closed-circuit  work.  Other  types  of  cell 
using  caustic  sods,  copper  oxide  and  sine 
in  other  forms  are  obtainable  under  differ- 


Jersey  City,   N.  J. 
Burn  Boston  Battery   ft   Mfg.    Works,    f 
Boylston  St.,  Boston,  Mass. 


Canadian  General  Electric  Co,.  Ltd.,  SIS 
King  St.,  W..   Toronto.  Ont.,   Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto.  Ont.,  Can. 
■■Klondike."     "LeClanche,"     "Fuller." 

Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PI..   New  York,   N.  Y. 

National  Carbon  Co.,  Inc.,  Highland  & 
Madison  Avea.,  Cleveland,  Ohio.  "Co- 
lumbia." 

Ray  Battery  Co.,  Huron  St.,  North, 
Ypsllanti,  Mich. 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 

Waterbury  Battery  Co..  The,  30  Church 
St..    New    York.    N.    Y.      "Waterbury." 

BATTERIES,      STORAGE.— Of      all      the 

electrode  combinations  that  have  been  tried 
out  for  storage  batteries,  the  one  first  used 
by  Piante  in  1860  remains  today  the  most 
widely  used,  although  now  quite  different- 
ly applied.  Piante  placed  lead  plates  in 
dilute  sulphuric  acid  and  slowly  but  re- 
peatedly charged  and  discharged  them  In 
opposite  directions.  The  capacity  gradu- 
ally Increased  as  the  process  was  contin- 
ued and  after  about  a  year  a  considerable 
thickness  of  lead  peroxide  (PbOi)  was 
formed  on  and  from  the  surface  of  the 
positive  plates,  while  the  negative  plate 
surface  was  converted  Into  spongy  or  por- 
ous lead  (Pb).  Many  yeara  later  this  pro- 
cess of  electrochemical  formation  was  ac- 
celerated by  adding  dilute  nitric  acid  or 
some  other  agent  to  the  electrolyte  during 
the  forming  to  attack  the  lead  plates  quite 
rapidly,  these  having  been  first  prepared 
by  rawing,  scoring  or  other  means  to  in- 
crease their  superficial  surface;  thus  the 
formation    could    be    completed    In    a    few 

Before  thla  accelerated  process  came 
into  vogue,  Faure  had  In-  1881  developed  a 
process  of  using  skeleton  lead  plates  or 
grids  on  which  a  paste  of  lead  oxides 
{prepared  from  litharge  or  red  lead  and 
dilute  sulphuric  acid)  was  applied.  After 
a  few  charges  and  discharges  these  oxides 
were  converted  Into  lead  peroxide  and 
spongy  lead,  thus  quickly  giving  a  large 
mass  of  "active  material."  This  process 
was  applied  first  In  batteries  for  portable 
service,  where  large  capacity  and  light 
weight  were  desirable.  The  pasted  platea 
made  in  this  way  were  cheaper  and  Tight- 
er than  plates  made  by  the  Plants  process 
or  modifications  thereof.  In  recent  years 
the  process  of  making  pasted  plates  has 
been  so  mproved  that  they  are  practically 
as  durable  as  Plants  plates;  therefore  they 
have  almost  entirely  replaced  the  latter. 

During  the  discharge'  of  a  lead  battery 
the  lead  peroxide  and  also  the  spongy  lead 
combine  with  part  of  the  sulphuric  acid 
to  form  lead  sulphate;  on  charge  the  lead 
sulphate  Is  reconverted  Into  the  peroxide 
and  spongy  lead  and  the  auiphuric  ■  acid 
returned  to  the  electrolyte.  The  chemical 
reaction  is  represented  by  the  following 
equation:  / 

PbO>+2H,  S0,+Pb=2PbS0.+2H,0 
read  from  left  to  right  it  represents  dis- 
charge; from  right  to  left  It  represents 
charge.  During  charge  the  counter  e.m.f 
of  the  cell  rises  to  2.S  to  3.$  volts,  depend- 
ing on  the  charging  rate,  electrolyte  Qans- 
Ity  and  temperature;  the  specific  gravity 
alao  rises.  On  open  circuit  the  e.m.f  is 
about  2.0  to  2.1  volts.  During  normal  dis- 
charge it  gradually  drops  from  2.0  or  a 
little  over  to  1.8  or  even  1.7,  depending  on 
the  discharge  rate,  electrolyte  density  and 
temperature;  the  discharge  should  not  be 
continued  below  1.T6  volts;  during  dis- 
charge the  sped  do  gravity  falls.  Lend 
type  storage  batteries  should  not  be  left 
in  a  discharged  condition,  hut  recharged 
as  soon  as  possible.  Charging  may  begin 
"t  a  high  rate,  but  should  preferably  taper 
A""~"    '" -half  of   the    normal    charging 


rate   c 


a  at  the  end  of  charge;  chi 

produces  excessive  and  Injurious  gassing 
near  the  end  unless  the  current  la  then 
reduced. 

Lead  cells  are  assembled  with  the  posi- 
tive and  negative  plates  alternating  and 
kept  apart  by  separators,  which  are  either 
thin. treated  wood  boards,  perforated  hard 
rubber  sheets,  or  glass  tubes.  There  Is 
one  more  negative  than  there  are  positive 
plates  and  the  negatives  form  the  outer 
plates  when  there  are  more  than  two.  The 
positives  and  negatives  are  Joined  Into 
corresponding  groups  by  having  the  iilate 
lugs    burned    into    a    connecting    strap    (or 

" '     _      cells)    to    which    the    ter- 

post_ta  burned  or  of  which  It  forms 


min 

a   nart.     The  ir _., 

and  separators)  is  placed  In  a  hard  rubber 
or  glass  Jar  for  small  or  medium  size  cells 
and  lead-lined  wooden  tanks  for  very  large 


cells.  Rubber  Jars  are  used  for  all  port- 
able cells,  glass  for  stationary  ones.  In 
rubber  Jars  the  plates  rest  on  narrow 
bridges  raised  up  across  the  bottom  to 
prevent  short-circuiting  due  to  collection 
of  material  gradually  dropped  from  the 
plates;  in  glass  Jars  and  in  tanks  the 
plates  have  extra  supporting  lugs  to  hang 
from  the  aides  of  the  Jar  or  rest  on  glass 
plates  set  along  the  sides  of  the  lead-lined 

Aside  from  lead  storage  batteries,  the 
only  other  type  that  Is  much  used  on  > 
commercial  scale.  Is,  the  nickel-Iron  or 
alkaline  battery,  generally  known  as  the 
Edison  storage  battery.  In  its  present 
form  this  was  Introduced  in  1909.  Its  posi- 
tive active  material  is  nickel  peroxide  and 
the  negative  Is  finely  divided  iron;  the 
electrolyte  is  a  solution  of  potassium  hy- 
droxide of  about  21%  concentration.  Dur- 
ing discharge  the  iron  Is  oxidized  and  the 
nickel  peroxide  reduced  to  a  lower  oxide: 
during  charge  the  Iron  Is  again  reduced 
and  the  nickel  reoxldlzed  to  the  higher 
nickel  peroxide;  the  electrolyte  seems  to 
play    only    a    passive    or    catalytic    part   in 


,   whose  exact   i 


definitely  I 

The  construction  of  the  Edison  battery 
plates  and  the  entire  cell  Is  an  ingenious 
combination  of  electrical,  chemical  and 
mechanical  skill.  The  positive  plate  is  a 
nickel-plated  steel  frame  or  strong  grid. 
tubular    and    nnrforflteri    m-rf,ketr    -' 

nickel     flakes    lu     altc 

pressure    and    these    i ,,...    ,»,*.     v,c„™ 

Into  the  spaces  in  the  frame  or  grid.     The 


i    pressed 

igative    plate    consists*  1.   _   „..„ 

but  with  rectangular  openings,  into  which 
are  pressed  nickel-steel  pockets  Oiled  with 
finely  divided  Iron  and  some  mercury. 
Each  plate  is  subjected  to  high  pressure  to 
practically  weld  the  pockets  to  the  grid 
and  In  the  negative  to  also  corrugate  the 
pocket  surfaces.  The  platea  are  separated 
by  means  of  hard  rubber  washers  and 
spacers  and  are  Joined  Into  the  respective 
positive  and  negative  groups  by  being 
bolted  together  on  a  steel  stud  carrying 
the  terminal  post.  The  Jar  is  of  corruga- 
ted nick  el- plated  sheet  steel,  and  the  eel! 
cover  also;  the  latter  has  a  vent  for  the 
gas  liberated  on  charge  and  for  adding 
water.  All  connections  are  bolted,  not 
burned  A  narrow  apace  is  left  around 
the  cells  to  aid   In  keeping  them  cool. 

On  charge,  the  Edison  cell  voltage  rises 
from  about  1.G6  to  1.8;  during  discharge 
It  falls  from  about  1.46  to  0.9.  the  average 
e.m.f.  being  about  1.2  volts.  The  electrolyte 
density  does  not  change  appreciably.  The 
cell  temperature  rises  during  charge  and 
should  not  exceed  HE"  F.  under  any  con- 
ditions. If  the  cell  temperature  la  very 
low,  the  capacity  Is  greatly  diminished. 
although  the  cell  Is  not  damaged  thereby 
In  very  cold  weather  the  battery  should 
be- kept,  at  a  temperature  above  40*  F.  The 
SSSS.  *ireJ,Brv.  '"""A  c*n  bB  cl""Ked  and 
discharged  at  various  rates  (within  the 
critical  temperature  limit*)  and  may  stanS 
discharged  for  some  time.  Their  capacity 
im h,,Kher  'tVI"  Ba™  weight,  but  their 
efficiency  slightly  lower.-than  that  of  lead 
torage  cells.     The  discharge  voltage  being 


The  p 

age    bal        _ „., 

articles  and  listings. 

BATTERIES,  STORAGE,  AUTOMOTIVE 

IGNITION,  LIGHTING  AND  STARTING 

Considering  a  battery  to  be  a  set  o'f  cells, 
more  storage  batteries  are  produced  and 
sold  annually  for  use  on  gasoline  automo- 
biles than  for  any  other  single  type  of 
service.  They  are  usually  standardized  for 
S  or  12  volts,  consisting  of  1  or  I  cells. 
respectively,  in  the  case  of  lead  batteries: 
for  starting  service  IS,  18,  24,  and  30  volts 
are  also  used  occasionally.  The  cells  are 
connected  In  series  and  placed  in  a  box 
whose  dimensions  depend  on  the  space  set 
apart  for  it  on  each  particular  make  of  car. 
Some  effort  has  been  made  to  standardise 
these  dimensions,  but  there  is  still  a  wide 
divergence  among  them.  If  the  battery  Is 
uacd  for  ignition  service  alone,  or  lighting 
alone,  or  for  ignition  and  lighting,  it  la  not 
called  on  to  carry  any  large  load  at  one 
time;  It  should  have  ample  capacity,  how- 
ever, to  carry  the  toad  for  a  long  time, 
as  there  may  be  long  Intervals  between 
charges.  For  starting  service  the  battery 
has  to  carry  a  heavy  load  with  most  engine 
starts,  especially  In  cold  weather.  It  should 
have  a  high  discharge -current  rating  and 
ample  reserve  capacity  for  cases  where 
special  difficulty  Is  experienced  in  starting 
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the  engine  or  where  the  engine  has  to  be 
started  frequently  with  the  probability  that 
the  battery  may  not  have  been  adequately 
charged  during  the  short  times  that  the 
engine  was  running  and  driving  the  genera- 
tor at  charging  speed.  These  con  aide  rations 
are  usually  taken  care  of  In  the  design  and 
construction  of  starting  batteries,  and  their 
sucoess  is  shown  by  the  rapid  increase  in 
the  Installation  of  electric  starting  equip- 
ment on  automobiles.  Since  the  Htartlng 
load  la  the  most  Important  one  of  starting 
batteries,  their  Ignition  and  lighting  load  is 
a  minor  or  incidental  feature.  The  same 
types  of  batteries  that  are  used  for  auto- 
motile  ignition,  lighting  and  starting  are 
also  used  for  similar  automotive  services  on 
motorboats,  airplanes,  tractors,  stationary 
gas,  oil  or  gasoline  engines,  etc. 

Manufacturers: 

Acme  Storage  Battery  Corp.,  19  Main 
St..  Poughkeepsle,  N.  Y.    "Acme." 

Alberta  Battery  Co.,  Ltd.,  420-22  »th  Ave., 
K,  Calgary,  Alta.,  Can.    "A  B  C." 

American  Bureau  of  Engineering.  Inc.. 
1301-03  a.  Michigan  Ave..  Chicago,  111. 

American  Ever  Ready  Works  of  Nallpnal 
Carbon  Co.,  Inc.,  Thompson  Ave.  and 
Orton    St..    Long    Island    City,     N.     Y. 

Am-Plus  Storage  Battery  Co.,  741  Van 
Buren  St..  Chiciigo,  01.    "Am-Plus." 

Asbbrook  Electric  Co.,  4111  Ravenswopd 
Ave..  Chicago,  Hi.    "Ashbrook." 

Atlas  Electric  Storage  Battery  Co..  Green- 
ville, Mich.    "Atlas." 

Backer  Electric  Works,  3066  Lincoln  Ave., 
Chicago.  111. 

Campbell  Electric  Co..  1629  Wyandotte 
St.,  Kansas  City,   Mo.  

Calumet  Storage  Battery  Co.,  10113  In- 
dianapolis Ave.,  Chicago,  III.     "Epoch. 

Canadian  Genera!  Electric  Co.,  Ltd..  212 
King  St..  W„  Toronto,  Ont.,  Can. 

Canadian  Hart  Accumulator  Co.,  Ltd.. 
Drummond  Bldg.,  Montreal.  Que,,  Can. 

Carbon  Products  Co.,  The,  Lancaster, 
Ohio.    "C.  P.  C." 

Carllle  &  Doughty,  Inc..  2630  N.  Broad 
St.,   Philadelphia.  Pa.    "C.  &.  D." 

Champion  Storage  Battery  Corp..  i»J 
Church  St..  Poughkeepsle,  N.  Y.  "Cham- 
pion-" „         „,. 

Cincinnati  Storage  Battery  Co.  The, 
Moorman  n  Ave.,  near  Madison  Kd..  Cin- 
cinnati,  Ohio,     "Cincinnati." 

Cole  Storage  Battery  Co.,  MIT  Indiana 
Ave ,  Chicago,  III.    "Cole,"  "Reallve." 

Cooper  Storage  Battery  Co..   Dunbar  St. 

and     B.     *     O.     °       w         i'ln-lnnaH       Ohio. 


..  R..    Cincinnati,    Ohio. 


r  Co.,  1412-19  La- 
lore.  Md.""DIXle." 
y  Co.,  Beaver  Dam 


,   423-126   W. 

'Queen  St    Toronto.  Ont..  Can.  "Vulcan." 

Dealers  Electric  Lighting  Co.,  600  E.  40th 
St.,  Chicago;   IU.     "Perfection." 

Dixie  Battery  *  Mfg.  Co.,  Pine  Bluff, 
"Dixie."  (Exclusive  distributor,  Fl< 
Electric  Co.,  110*  Pine  St,  St.  I 
Mo.) 

Dixie    Storage    Batti 
fayette  Ave.,  Bait 

Duplex  Storage  Bait. 
WIS.    "Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  (Automobile  ignition  and 
lighting  only.)  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery,  see  this  company'" 
statement  under  Batteries,  storage 
electric  car,  locomotive,  etc.  Also  se 
page  int.— Adv. 

Electric  Storage  Battery  Co..  The.  19tli 
St.  and  Allegheny  Ave.,  Philadelphia. 
Pa.    "Exlde." 

0  Hudson  St.. 

Ermet    Mfg.'  Co..    10th    St.    and   Sherman 

Drive.   Indianapolis.   Ind. 
Eureka    Battery    Co.,    1264    Addison    St. 

Chicago.  111. 
Bx-Cel     Battery     Works,      Inc.,     1G02     S 

Wabash  Ave..  Chicago,  III.    "XL." 
Federal  Battery  Mfg.  Corp.,   Owen  Bldg. 

Washington.   D.  C.   "Federal." 
Franco     Electric    Corp..     Franco     Bldg. 

Brooklyn,  N.  Y.      "Powerpaks." 
Frltehle  Electric  Co.,  The,   1644  Clarkson 

St..  Denver,  Colo. 
General    Lead    Batteries    Co..    Chapel    _.. 

and  Lister  Ave..  Newark,  N.  J.  "Titan." 
General  Storage  Battery  Co.,  2O05  Locust 

St.,  St.  Louis,  Mo.    "General." 
Gold    Seal    Storage    Battery    Co.,     Green 

Bay,  Wis.    "Gold  Seal." 


,   N.  Y, 


.    12nd 


Guaranteed    Battery    Co.,     S0J7-B5    Lucas 

Ave.,  St.  Louis,  Mo.    "Lion." 
Helssler     Storage     Battery     Co.,     2600-10 

Cottage  Grove  Ave.,  Chicago,  111. 
Hinsdlll  Electric  Co.,  226  River  St.,  Troy, 

N.  Y.    "Lincoln."  .,       _. 

Hobbs  Storage  Battery  Co.,  1231  Olive  St., 

Los  Angeles.  Cal. 
KLAUS  RADIO  CO.,   Eureka',  III. 
Lyons  Storage  '— -  ""      *"" 


,,„.:„  „,„.-„, tery  Co.,  Inc.,  Stephen 

Glrard  Bldg..  Philadelphia.  Pa.  "Lyons.  ■ 

Mac-Lar  Battery  Co..  Inc..  146  Srd  St.. 
Detroit.  Mich.    "Master." 

Marko  &  Co.,  Inc.,  Paul  M-.  1402-12  At- 
lantic Ave.,  Brooklyn.  N.  Y. 

Milwaukee  Auto  Specialty  Mfg.  Co.,  Inc., 
Til      Chestnut      St.,      Milwaukee.      Wis. 


"High  Pov 
Minnesota  S 

4th  St..  M....™»™— ■.  — „        _,     . 

Multiple  Storage  Battery  Co.,  Van  Wyck 

Ave.   and   L.    I.   B.    R-.   Jamaica,    L.    I., 

N.  Y.    "Multiple." 
National  Carbon  Co.,   Inc.,   Highland  and 

Madison  Aves.,  Cleveland,   Ohio.      Co- 
North  American  Storage  Battery  Co.,  40- 

44  W    North  St..  Indianapolis,   Ind. 
Perfection    Storage    Battery    Co.,    600    E. 

40th   St.,  Chicago,  111.    "Perfection." 
Philadelphia  Storage  Battery  Co.,  Ontario 

and  C   Bts.,   Philadelphia,   Pa.      Philco 

Retainer,"    "Philco,"    "Diamond  Grid. 
Pioneer   Storage    Battery    Co.,    1416    Race 

St..   Philadelphia,   Pa.    "Pioneer. 
Prest-O-Lite  Co.,   583  N.   Capital  St.,  In- 
dianapolis, Ind.     "Frest-O-Llte. 
Preat-O-Llte   Co.   of   Canada,    Ltd..   Hill- 

creHt  Park,  Toronto,  Ont.,  Can.   "Prest- 

Ray   Battery   Co..   Huron   St..   N„   Ypal- 

lantl,  Mich.  „      , 

Rochester  Storage  Battery  Co.,  Inc.,  23-31 


..._..     I.  4th 

St.,  Fort  Wayne,  "ind.    "Samsoi 
Smith  Battery  Co.,  F.  V.  L-.  I0»  Auburn 

Ave.,    Atlanta,    Ga.     "Dixie." 
Standard    Battery   Mfg.    Co.,    1101-3-6   N, 

Main  St..  Fort  Worth,  Tex 

"Captive  For"-  " 


"Standard.1 

Star  "storage  "Battery  Co.,  309-313  N.  Jef- 
ferson St.,  Muncle,  Ind.    "Star." 

Storage  Battery  &  Appliance  Corp.,  The, 
Philadelphia,  Pa.     "Eureka." 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th   St.,  New  York,   N.  Y. 


U.  8.  Light  &  Heat  Corp..  Niagara  Falls. 

N.  Y.    "USL." 
Universal   Battery    Co..    3410-3431    S,    La- 

Salle   St.,   Chicago,    III.     "Universal." 
Utility  Battery  Co.,   123  W.   Madison  St., 

Chicago,  111.    ■Utility." 
Vesta   Battery   Corp.,    2100   Indiana  Ay*.. 

Chicago.  111. 
Victor  Storage  Battery  Co..  Rock  Island, 

III.    "S.  O.  S." 
Westlnghouee  Union  Battery  Co..  Swiss- 
vale,  Pa. 
Willard   Storage   Battery  Co.,    246-38*   E. 

13lst  St.,  Cleveland.  Ohio.  "Willard." 
WlTHERBEE  STORAGE  BATTERY  CO., 
INC.,   643-666   W.    43rd   St.,    New   York, 
N.  Y.    "Witherbee." 
I     Wolke    Lead    Batteries    Co.,    918-923    E. 
■        Main  St..  Louisville,  Ky.    "Bed  Cap. 
BATTERIES,       STORAGE,       CENTRAL 
STATION.— The  value  of  the  storag 
tery  as  an  instantaneously  available  r___ 
In  case  of  a  system  disturbance  of  a  central 
station   has  long   been   recognized.      In  the 
central    parts   of   large    cities    w> 
service  Is  supplied  and  where  cont.    ..    . 
this  service  is  of  great  importance,  battery 
capacity  Is  provided  at 

tain  the  syatem  pressui. 

interruption  of  the  power  supply.  Such 
batteries  are  usually  of  the  lead  type  and 
are  of  large  capacity.  They  are  usually 
mounted  In  lead-lined  tanks  In  separate 
battery  rooms.  They  are  used  mostly 
substations,  also  In  generating  stations 


tion  lighting 
switch  control 
teries  usually 


e  source  of  excitation  c 


_.._.    _ _    of 

Central -station  ' 
..„„  jn  the  line,  tha. 
parallel  with  the  bus  voltage 
without  much  charge  or  discharge,  but  ready 
for  immediate  discharge  if  the  bus  ~  ""' 
voltage  falls.    Electric  railway  syste 


Canadian    Hart    Accumulator    Co..    Ltd..  I 
Drummond     Bldg.,     Montreal,     Quebec, 


Carllle   &    Doughty,    Inc.,    2630    N.    Broad 

St.,  Philadelphia.  Pa.    "C.  &  D." 
Duplex  Storage  Battery  Co..  Beaver  Dam, 

Wis.     "Duplex." 
Electric   Storage    Battery   Co..    The,    l»th 
St.   and   Allegheny   Ave..    Philadelphia, 
Pa.    "Exlde." 
Gould    Storage    Battery    Co.,    SO    E.    42nd 

St.,  New  York,  N.  Y. 
Minnesota    Storage    Battery    Co.,.  108-210 

N.  4th  St..  Minneapolis,  Minn. 
Perfection    Storage    Battery    Co..    600    E. 

40!h   St..   Chicago,    IU.     "Perfection." 
U.  S.  Light  &  Heat  Corp..  Niagara  Falls. 

N.   Y.     "USL." 
Universal  Battery  Co.,  3410  S.  LeSalle  St.. 

Chicago,  111.    "Universal." 
Victor  Storage  Battery  Co.,   Rock  Island, 

IU.  "S.  O.  S." 
BATTERIES,  STORAGE,  ELECTRIC 
CAR,  LOCOMOTIVE,  VEHICLE,  TRAC- 
TOR AND  TRUCK.— Compactness  and  as 
light  weight  per  ampere-hour  of  capacity 
as  is  consistent  with  rugged  construction 
are  predominating  requirements  of  storage 
batteries  for  use  In  propelling  vehicles  and 
conveyances  of  any  sort  Including  mining 
and  some  switching  locomotives,  street  cars, 
omnibuses,  electric  pleasure  vehicles,  com- 
mercial vehicles  and  heavy  trucks.  Indus- 
trial tractors  and  trucks,  electric  launches, 
etc.  Both  the  nickel-Iron  and  thin-plate 
lead  types  of  battery  are  used  very  largely 
for  this  service.  The  lead  cells  are  Invari- 
ably In  rubber  Jars.  In  any  case  the  cells 
are  grouped  in  trays  holding  various  num- 
bers of  cells  depending  on  the  space  avail- 
able In  the  battery  compartments  of  the 
vehicles.  The  size  of  the  cells  depends  on 
the  load  and  the  number  of  hours  they  are 
to  carry  It  before  recharge,  plus  a  reserve 
allowance.  For  mOBt  purposes  such  a  num- 
ber of  cells  is  used  in  one  battery  as  will 
permit  most  economical  charge  on  standard 
110  to  120-volt  d-c.  circuits,  that  Is,  with 
as  little  resistance  In  the  charging  circuit 
as  possible  and  yet  permit  current  adjust- 
ment. For  lead  batterlea  40  to  44  cells  are 
most  common  for  vehicle  and  heavy  truck 
service.  For  tractors  and  Industrial  trucks, 
smaller  numbers  of  cells  are  often  used 
because  of  the  lack  of  space.  Wherever  it 
Is  possible  to  give  a  boosting  charge  during 
one  or  more  Intervals  in  the  regular  dally 
service  of  the  locomotive,  vehicle  or  con- 
veyance, such  charges  serve  to  Improve  the 
battery  condition  and  permit  a  somewhat 
smaller  capacity  to  suffice. 
Manufacturers; 
"Ads-lt"  Battery  Mfg.  Co.,  326  Hennepin 

Ave.,  Minneapolis,  Minn.    "Ads-It." 
Campbell    Electric    Co.,    1629    Wyandotte 

St..  Kansas  City,  Mo. 
Canadian    Hart    Accumulator    Co.,    Ltd., 

Drummond  Bldg.,  Montreal,  Que.,  Can. 
Carllle   &  Doughty.   Inc..   2630   IS".   Broad 

St.,  Philadelphia,  Pa.    "C.  A  D." 
Champion  Storage  Battery  Corp.,  Pough- 
keepsle. N.  Y.    "Champion." 
Cole    Storage    Battery    Co.,    2437    Indiana 

Ave.,  Chicago.  111.   "Cole."  "Reallve." 

Croftan   Storage  Battery  Co.,   423-426  W. 

Queen  St..  Toronto.  Ont..  Can.  "Vulcan." 

Dixie  Battery  *  Mfg.  Co..  Pine  Bluff,  Ark. 

"Dixie."  (Exclusive  distributor.  Fidelity 

Electric   Co..    1006   Pine   St.,    St.    Louis, 

Mo.) 

Duplex  Storage  Battery  Co.,  Beaver  Dam. 

Wis.  "Duplex." 
EDISON  STORAGE  BATTERY  CO., 
Orange,  N.  J.  In  the  late  nineties. 
realising  the  Importance  of  improvement 
In  electrical  accumulators  or  storage 
batteries,  Thomas  A.  Edison  undertook 
a  thorough  study  of  the  problem  and  by 
years  of  Intensive  work  developed  the 
nickel  -  Iron  -  alkaline  storage  battery 
which  today  bears  his  name.  The 
Edison  storage  battery  employs  a  prin- 
ciple differing  radically  from  that  of  all 
other  storage  batteries  having  commer- 
cial Importance  at  the  present  time. 
It  Is  the  only  storage  battery  having 
Iron  or  steel  In  its  construction.  Instead 
of  lead  grids,  its  gride  are  of  steel. 
Instead  of  rubber  or  glass  Jars,  Its 
container  Is  of  steel.  Instead  of  acid 
electrolyte,  It  employs  an  alkaline  solu- 
tion. Its  active  materials  are  compounds 
of  nickel  and  Iron  Instead  of  compounds 
of  lead.  This  gives  the  Edison  battery 
a  wonderful  permanence  of  structure,  of 
capacity  and  of  endurance.  The  chem- 
ical reactions  do  not  destroy  the  mechan- 
ical strength  of  the  battery— rather  the 
alkaline  solution  is  a  preservative  of 
the  Iron  and  steel  members.  Many 
exclusive  advantages  result  from  Its 
distinctive  characteristics.  It  Is  light  In 
weight.   The  steel  container  Is  unbreak- 
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able.  It  Buffers  small  Inns  of  charge 
when  Idle.  No  frequent  hydrometer 
readings  are  necessary.  The  tray  assem- 
bly and  cell  connections  are  simple. 
Severe  vibration  and  concussion  have 
no  effect  upon  It.  It  steadily  Increases 
in  capacity  for  the  first  eight  or  twelve 
months.  Temperature  of  electrolyte  may 
rise  to  11G°  F.  without  harm.  Sulphatlon 
and  kindred  "diseases,"  like  buckling  or 
growing  of  plates,  are  Impossible.  It 
may  be  boosted  at  high  rates,  several 
times  normal  rate  being  safely  recom- 
mended for  short  periods.  It  Is  her- 
metically sealed  except  for  the  single 
filler  opening;  no  plate  renewals,  no 
wood  separator  renewals  or  other  repairs 
are  needed.  It  may  be  left  standing 
Idle,  either  charged  or  discharged,  for 
months  st  a  time  without  Injury  and 
With  absolutely  no  attention.  It  gives 
off  no  noxious  fumes  and  can  be  placed 
In  any  environment  without  fear  ol 
corroding  near-by  metal  or  Injuring 
persons  In  the  neighborhood.  It  can  be 
put  on  charge  at  any  time,  regardless 
of  how  little  or  how  much  of  the  pre- 
vious charge  has  been  used  and,  simi- 
larly. It  may  be  taken  off  charge  at  any 
time  and  used,  whether  fully  charged  or 
not.  The  Edison  ce!!-to-cell  connectors 
are  made  of  copper  and  are  practically 
unbreakable.  There  are  no  lead  straps 
to  burn  out  with  subsequent  delay  and 
expense  Incident  to  their  repair.    Accl- 

sJonally.  as  for  example  sh,ort  circuits, 
continued  overcharges,  charges  in  the 
reverse  direction,  excessive  "boosting." 
or  charging  at  too  low  rate  have  no 
permanent  effect  upon  its  life.  The  many 
applications  that  furnish  proof  of  the 
reliability,  strength,  long  life  and  low 
maintenance  cost  or  the  Edison  battery 
Include  electric  street  trucks,  storage- 
battery  locomotives,  storage -battery  in- 
dustrial trucks  and  tractors,  railway  car 
lighting  and  signal  operations,  multiple- 
unlt  control,  railway  storage -battery 
oars,  electric  safety  mine  lamps,  marine 
lighting  and  Ignition,  radio  service,  gas- 
oline truck  lighting  and  Ignition,  meter 
testing,  etc.  The  number  of  ways  In 
which  an  Edison  Battery  can  be  used  Is 
not  limited.  Although  It  has  been  on 
the  market  since  1908,  new  applications 
are  being  found  continually.  Bulletins 
descriptive  of  the  Edison  battery  |J1 
many  and  varying  applications  (Includ- 
ing those  mentioned  above)  may  ba  ob- 
tained by  addressing  the  Edison  Storage 
Battery  Co.,  Orange,  N.  J.  (See  also 
page  131*.)— Adv. 

Electric  Storage  Battery  Co.,  The,  19th 
St.  and  Allegheny  Ave..  Philadelphia. 
Pa.    "Oxide." 

Srmet  Mfg.  Co.,  16th  St.  and  Sherman 
Drive,   Indianapolis,   Ind. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  T. 

General  Lead  Batteries  Co.,  Chapel  St. 
and  Lister  Ave.,  Newark.  N.  J.  "Titan. " 

Gould  Storage  Battery  Co..  30  E.  42nd 
St.,  New  York,  N.  Y. 

Heissler  Storage  Battery  Co..  2606-2E10 
Cottage  Grove  Ave.,   Chicago,   HI. 

K.  W.  Battery  Co..  1632-1634  S.  Michigan 
Ave,   Chicago.   HI     "K.W." 

Minnesota  Storage  Battery  Co.,  2OS-210 
N.  4th  St..  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co..  Van  Wyck 
Ave.  and  L.  I.  B.  R.,  Jamaica,  L*  I., 
N.  T.    "Multiple." 

North  American  Storage  Battery  Co..  40- 
44  W.  North  St..  Indianapolis.  Ind. 

Philadelphia  Storage  Battery  Co.,  Ontarlt 
and  C  Sts.,  Philadelphia.  Pa.  "PMlOO 
Retainer."    "Philco,"   "Diamond  Grid." 

Prest-O-Ute  Co.,  S31  N.  Capital  St.,  In- 
dianapolis,  Ind.     "Prest-O-Llte." 

Pit Bt-O- Lite  Co.  of  Canada.  Ltd..  Mill- 
crest  park,  Toronto.  Ont.,  Can.  "Prest- 
O-Llte." 

Smith  Battery  Co..  F.  V.  £..,  10W  Auburn 
Ave..  Atlanta,  Ga. 

U.  S.  Light  A  Heat  Corp.,  Niagara  Falls, 
N.  T.    "USL." 

Universal  Battery  Co.,  3410-3424  S.  La- 
Salle  St.,  Chicago.  111.     "Universal." 

Volkcar  Storage  Battery  Co..  120-222  E. 
26th  St.,  Chicago.  El.    "Volkcar." 

Westinghouse  Union  Battery  Co-.  Svrtss- 

Wolke'  Lead  Batteries  Co.,  918-923  E. 
Main  St..  Louisville,  Ky.    "Red  Cap." 

BATTER!  ES.  1TORAQE,  HOUSE 
LIGHTING.— These  batteries  are  used 
chiefly    with    farm    lighting   plants   and    for 


from  the  lined  of  electric  light  and  power 
companies.  The  generating  set  in  such 
plants  Is  usually  a  gasoline-engine  driven 
outfit,  whose  operation  at  night  would  be 
Inconvenient  and  noisy.  Provision  of  a 
storage  battery  which  carries  the  load  at 
night  and  In  other  times  of  light  load  per- 
mits shutting  down  the  engine  at  those 
times.  A  relatively  small  number  of  fair 
sized  cells  Is  preferable  to  a  large  number 
or  smalt  cells;  for  this  reason  18  cells,  giv- 
ing a  nominal  discharge  potential  of  11 
volts  (with  lead  batteries),  constitute  the 
standard     battery.       Occasionally    110 -volt 

or  6E  to  62  cells  may  be  installed.  The 
siie  or  rated  capacity  of  the  cells  will  de- 
pend on  the  maximum  amount  of  load  and 
the  length  or  time  the  battery  Is  expected 
to  carry  It,  A  minimum  of  GO  amp-hr, 
should  be  provided;  in  a  large  installation 
In  which  the  battery  Is  to  carry  the  load 
for  possibly  two  days  In  an  emergency  the 
battery  capacity  may  have  to  be  ten  times 
as  large,  though  this  Is  very  exceptional. 
Both  glass- Jar  and  rubber-Jar  batteries  ar. 
used.  Where  there  is  available  an  airy  room 
with  suitable  shelving,  glass  Jars  sre  pref- 
erable as  they  permit  ready  and  frequent 
Inspection  of  the  cells.  In  some  cases 
auxiliary  "end"  cells  are  provided  to  permit 
maintaining  more  constant  voltage  during 
discharge  and  also  to  permit  having  con- 
stant voltage  on  any  toad  circuits  supplied 
during  charge.  The  latter  type  of  cells 
are  simpler  and  easier  to  take  care  of; 
they  consist  merely  of  skeleton  grids  wlth- 
called  counter 


cells.     Also   see    '. 


lighting 


Manufacturers: 

A-C    Electrical    Mfg.    Co.,    4th    St.    V.    B. 

Bldg.,  Dayton,  Ohio.     "Dayton." 
Alberta     Battery     Co..     Ltd..     420-22     »th 

Ave..  E„  Calgary,  Alta..  Can.     "ABC." 
Campbell    Electric    Co..    1629    Wyandotte 

St..  Kansas  City,  Mo. 
Carllle    ft    Doughty,    Inc..    1610   N.    Broad 

St..  Philadelphia,  Pa.     "C.  &  D." 
Dealers  Electric  Lighting  Co.,  600  E.  40th 

St.,  Chicago,  HI.    "Perfection." 
EDISON      STORAGE      BATTERY      CO.. 

Orange.    N.   J.     For   the   construction, 

characteristics  and  uses  of  the  Edison 

Storage    Battery,     see    this    company's 

statement     under     Batteries,     storage. 

electric  car,   locomotive,   etc.     Also  see 

page  1112.— Adv. 
Electric    Storage   Battery    Co..    The.    19th 

St.  ft  Allegheny  Ave.,  Philadelphia,  Pa. 


...    ...,„.    _„.„.,  „rfen  Bldg., 

Washington.    D.    C.      "Federal." 
General    Lead    Batteries    Co.,    Chapel  .St. 
ft  Lister  Ave..  Newark.  N.  J.     "Tlian  " 
Globe      Electric     Co..      Milwaukee,      Wis. 

"Globe." 
Gould   Storage   Battery   Co..   10   E.    43nd 

St,  New  York,  N.  Y. 
Guaranteed  Battery  Co..   2017-2026   Lucas 

Ave.,  St.  Louis,  Mb.    "Lion." 
Minnesota    Storage    Battery    Co.,    208-210 

N.   4th  St..  Minneapolis.  Minn. 
North    American    Storage    Battery 

40-44  W.  North  St,  Indianapolis,  I 

Perfection    Storage    Battery    Co.,    600-60B 

E.  40th  St.,  Chicago,  111.     "Perfection." 
Samson  Battery  Mfg.  Co..  2SO-SO0  E.   4th 

St..  Fort  Wayne,  Ind.    "Samson." 
Universal    Battery    Co.,    1410-1424    S.    La 

Balle  St.,   Chicago.   III.      "Universal." 
Western  Cable  ft  Light  Co..  Baldwin,  Wis. 
Westinghouse  Union  Battery  Co.,  Swiss- 
vale.  Pa. 
Willard    Storage   Battery  Co..    246-281   B. 

131st  St.,  Cleveland.  Ohio.     "Willard." 
Woike    Lead     Batteries    Co.,     B18-92J    E. 

Main  St..  Louisville.  Ky.  "Red  Cap." 
BATTERIES,  STORAGE.  MISCELLA- 
NEOUS.—Aside  from  the  six  main  classes 
of  service  specifically  listed  herewith,  stor- 
age batteries  find  extensive  use  for  a  great 
many  other  purposes.  Among  these  Is 
their  frequent  use  for  miners'  safety  lamps. 
a  compact  and  light-weight  battery  being 
carried  on  the  miner's  back  and  connected 
to  the  lamp  on  his  cap.  Firemen  some- 
times use  similar  lamps  and  also  portable 
electrio  lanterns  containing  a  compact 
storage  battery;  for  this  service  ouch  bat 
terles  give  steadier  and  more  dependabli 
tight  for  several  hours  steady  than  dry-cell 
outfits  can  give.  Storage  batteries  are  also 
used  for  other  miscellaneous  portable  uses. 
such  as  In  laboratories  where  a  constant 
d-c.  voltage  la  often  needed  In  special  teats, 

for  temporary  lighting  of  a  Chrlsti 

or  operation  of  a  fan  in  a  sick  roo 


standard  electricity  service  la  not  available, 
etc.  Stationary  batteries  are  also  Installed 
in  many  laboratories,  for  general  testing. 
In  theaters  for  emergency  lighting,  likewise 
in  hospitals  and  other  Institutions.  On 
shipboard  storage  batteries  are  frequently 
used,  especially  on  naval  vessels;  on  sub- 
marines they  constitute  the  sole  source  of 
power  and  lighting  while  the  vessel  Is  sub- 
merged; on  battleships  they  are  used  for 
much  emergency  lighting,  signaling  and 
control;  on  all  vessels  carrying  60  passen- 
gers or  more  it  Is  required  that  an  emer- 

vlded  for  the  radio  equipment  which  In 
moat  cases  is  a  storage  battery.  Among 
other  uses  is  the  operation  of  certain  types 
of  multiple -unit  railway  control  systems, 
operation  of  oil  switches  in  power  houses 
and  important  substation  a,  operation  of 
circuit  breakers  and  other  equipment  un- 
der the  control  of  relays,  etc.  The  number 
of  all  such  miscellaneous  uses  is  so  large 
that  It  rails  for  various  numbers  of  cells. 
cell  sizes,  types,  methods  ef  assembling 
and  mounting  that  are  best  suited  to  the 
requirements  of  each  Individual  case. 
Manufacturers: 
Adams  Morgan   Co.,    Alvln    Place,    Upper 

Montclalr.  N.  J.     "Paragon." 
Alberta  Battery  Co..  Ltd..  420-22  9th  Ave,, 

E.,  Calgary,   Alta..   Can.     "ABC." 
American   Battery   Co..    1134   Fulton   St., 

Chicago,  111.     "American." 
Becker  Electric  Works,  30E6  Lincoln  Ave.. 

Chicago,  111. 
Canadian    Hart    Accumulator    Co.,    Ltd., 
Drummond  Bldg..  Montreal.   Que..  Can. 
Carllle   ft   Doughty,   Inc..    2630  N.   Broad 

St..  Philadelphia,  Fa.     "C.  ft  D." 

Cincinnati     Storage     Battery     Co.,     The. 

Moormann     Ave.     near    Madison     Rd„ 

Cincinnati.  Ohio.     "Cincinnati." 

Cole   Storage   Battery   Co.,   2437   Indians 

Ave.,    Chicago,    111.      "Cole."    "Reallve." 

Cosby   Electrio   A    Machine   Co..    R.    R.. 

1706  E.  Broad  St..  Richmond.  Va. 
Crortan    Storage    Battery    Co..    42S-6    W. 
Queen  St.  Toronto,   Ont.,   Can.     "Vul- 

Dixle'  Battery  *  Mfg.  Co.,  Pine  Bluff, 
Ark.  "Dixie."  (Exclusive  distributor, 
Fidelity  Electric  Co..  190S  Pine  St,  St. 
Louis,  Mo.) 

Duplex  Storage  Battery  Co.,  Beaver  Dam. 
Wis.      '  Duplex." 

EDISON  STORAGE  BATTERY  CO., 
Orange.  N.  J.  For  multiple-unit  con- 
trol; oil  switch  control;  emergency 
lighting  and  radio  In  marine  service; 
with  the  Edison  Safety  Mine  Lamps, 
which  are  used  in  tnousands  of  gaseous 
mines,  principally  In  the  bituminous 
coal  industry,  but  also  In  the  anthra- 
cite and  the  metal  mine.  For  the  con- 
struction, characteristics  and  uses  of 
the  Edison  Storage  Battery,  see  this 
company's  statement  under  Batteries, 
storage,  electric  car,  locomotive,  etc 
Also  see  page  1112. — Adv. 

Electric  Storage  Battery  Co..  The,  19th 
St.  A  Allegheny  Ave..  Philadelphia,  Pa. 
"Bxlde." 

Endurance  Battery  Corp..  ES0  Hudson  St.. 
New  York,  N.  Y.     "Endurance." 

Et-met  Mfg.  Co.,  16th  St  ft  Sherman 
Drive,  Indiana  uo  I  is.  Ind. 

Federal  Battery  Mfg.  Corp..  Owen  Bldg.. 
Washington,  D.  C.     "Federal." 

FEDERAL  ELECTRIC  CO..  84th  ft  State 
Sts..  Chicago.  111.  (See  display  adver- 
tisement on  page  1291.) 

Fritchle  Electric  Co.,  The,  184*  Clarkson 
St.,  Denver,  Colo. 

Gem  Storage  Battery  Co.,  1332  W.  21st 
St.,  Chicago,  HI.     "Clem." 

Gould  Storage  Battery  Co..  20  E.  42nd 
St.,  New  York,  N.  Y.  (Wireless  and 
submarine.) 

Heissler  Storage  Battery  Co.,  2608-10 
Cottage  Grove  Ave..  Chicago,  111. 

Hobbs  Storage  Battery  Co..  1231  Olive 
St..  Los  Angeles.  CsJ- 

MacRae.  Hector  C.  314  St.  Paul  St., 
Baltimore.  Md.  "Champion  Accumu- 
lator." 

Maicuson,  E.,  70  Cortlandt  St.,  New  York, 
N.  Y. 

Marko  ft  Co..  Inc..  Paul  M„  1402-12  At- 
lantic Ave..  Brooklyn,  N.  Y. 

Minnesota  Storage  Battery  Co..  208-110 
N.  4th  St,  Minneapolis,  Minn. 

Multiple  Storage  Battery  Co..  Van  Wyck 
Ave.  ft  L.  L  R-  R-.  Jamaica,  L.  L,  N.  Y. 
"Multiple." 

Perfection  Storage  Battery  Co.,  600  E. 
40th  St.,  Chicago.   111.      "Perfection." 

Philadelphia  Storage  Battery  Co.,  Ontario 
ft  C  Sts..  Philadelphia,  Fa.  "Philco 
Retainer,"  "Philco,"  "Diamond  Qrld." 
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Pioneer  Storage  Battery  Co.,  1415  Race 
St..  Philadelphia,  Pa.     "Pioneer." 

Prest-O-Llte  Co..  633  N.  Capital  St..  In- 
dianapolis,  Ind.      "Prest-O-Llte." 

Prest-»-IJte  Co.  of  Canada,  Ltd..  HM- 
creat  Park.  .  Toronto.  Ont.,  Can. 
"Prest-O-Llte. 


Smith  Battery  Co..  F.  V.  L..  10%  Auburn 
Ave.,  Atlanta.  Qa.      "Dixie." 

U.  S.  Light  A  Heat  Corp.,  Niagara  Falls. 
N.  T.     "TJ8L." 

Victor  Storage  Battery  Co.,  Rock  Island, 
HI.    "S.  O.  S." 

W1THERBEB  STORAGE  BATTERY 
CO..  INC..  New  York  City.  Wltherbee 
■to race  batteries  have  been  synony- 
mous since  1903  with  utmost  depend- 
ability and  longest  life.  Every  part  1b 
made  in  the  Wltherbee  factories  to  In- 
sure Its  meeting  with  the  rigid  stand- 
ards of  this  company.  Plates,  sepa- 
rators. Jars,  case,  are  all  of  latest 
approved  design  and  foremost  construc- 


CAR  LIGHTING.— When  either  the  straight 
storage  system  or  the  axle-driven  generat- 
ing system  Is  provided  for  the  lighting  of 
steam- railroad  sleeping,  parlor,  dining  or 
other  passenger  cars,  a  storage  battery  Is 
Installed  on  each  car.  For  (his  service  II 
volts  has  been  practically  standardised  and 
la  provided  by  16  cells,  if  lead  batteries  are 
used.  Special  care  Is  taken  In  the  construc- 
tion of  batteries  for  this  service.  The  plates, 
separators,  connections  and  Jars  ate  of 
rugged  design  to  withstand  constant  vibra- 
tion and  other  severe  treatment.  These 
batteries  usually  conform  to  the  specifica- 
tions of  the  Association  of  Railway  Electrical 
Engineers.  The  cells  are  placed  In  substan- 
tlaltrays  that  axe  set  In  a  box  hung  below 
the  car  floor.  For  the  straight  storage 
system  the  battery  must  have  sufficient 
capacity  to  carry  the  load  for  an  entire 
night  run;  for  the  axle  system  the  battery 
need  be  of  capacity  merely  to  carry  the 
load  while  the  train  Is  standing  or  running 
at  low  speed  and  also  while  the  car  Is 
detached  from  the  train.  (Also  aee  Car 
lighting  equipments,  railway.) 
Manufacturers: 
American  Ever  Ready  Works  of  National 

Carbon   Co.,    Inc..    Thompson   Ave.    and 

Orton     St..     Long    Island     City.     N.   T. 

"Ever  Ready." 
Carllle   A    Doughty,    Inc.,    1G10   N.    Broad 

St..  Philadelphia,  Pa,    "C.  A  D." 
Dixie    Battery    &    Mfg.    Co.,    Pine    Bluff. 

Ark.     "Dixie."     (Exclusive   distributor, 

Fidelity  Electric  Co..  1903  Pine  St.,   St. 

Louis,  Ho.) 
Duplex  Storage  Battery  Co..  Beaver  Dam. 

EDISON      STORAGE      BATTERY      CO.. 

Orange.    N.   J.     For   the   construction. 

Characteristics  and  uses  of  the  Edison 

Storage    Battery,    see    this    company's 

statement     under     Batteries,     storage, 

electric  ear,  locomotive,  etc.    Also  see 

page  lilt.— Adv. 
Electric   Storage   Battery  Co..   The.   ltth 

St.   and   Allegheny   Ave..    Philadelphia 

Pa.    "Exlde." 
Ermet   Mfg.   Co.,   ltth   St.   and  Sherman 

Drive.  Indianapolis,  Ind. 
General    Lead    Batteries   Co..    Chapel    St. 

and  Lister  Ave.,  Newark.  N.  J.  "Titan." 
Gould    Storage    Battery    Co..    30    E.    42nd 

St..  New  York.  N.  Y. 
Minnesota    Storage    Battery    Co.,    108-210 

N.  4th  St..  Minneapolis.  Minn. 
Multiple  Storage  Battery  Co..  Van  Wyck 

Ave.  and   L.    R.  H,   R..   Jamaica.   L.   I., 

N.  Y.    "Multiple." 
Perfection    Storage    Battery    Co..    BOO    E, 

40th  St.,  Chicago,  111.    "Perfection." 
Ray  Battery  Co.,   Huron  St..  N..     Ypal- 


estingbous 


Wolke'  Lead  Batteries  Co..  918-923  _ 
Main  St..  Louisville,  Ky.    "Red  Cap." 

BATTERIES,  STORAGE,  TELEGRAPH, 
TELEPHONE  AND  OTHER  SIGNALING 
— For  telephone  exchanges,  telegraph  ex- 
changes and  Important  stations,  railway 
signaling  systems  employing  direct  current. 
Ore -alarm  and  sometimes  also  burglar - 
alarm  systems,  auxiliary  batteries  foi 
radio    stations,     and    other    signaling    and 


ion  service,  storage  batteries 
hHVe  come  Into  extensive  use.  They  have 
replaced  primary  batteries  for  such  aervlce 
(o  a  very  large  extent,  because  they  can 
be  made  of  any  desired  capacity  and  give 
more  dependable  service  since  their  opera- 
tion and  maintenance  are  quite  simple  and 
must  be  made  systematic.  These  batteries 
are  almost  Invariably  stationary  and  are 
Usually  of  the  glass -Jar  type,  except  for 
large  telephone  or  telegraph  exchanges  In 
which  lead-lined  tanks  are  used,  and  in 
some  radio  batteries  for  which  rubber-Jar 
seta,  made  up  like  automobile  starting  or 
lighting  batteries,  are  employed.  For  small 
batteries  In  glass  Jars  couples  are  fre- 
quently used:  these  have  only  one  positive 
and  one  negative  plate  In  each  cell,  the 
positive  plate  of  one  ell  being  permanently 
burned  to  the  lead  strap  of  the  negative 
plate  of  the  next  cell,  thus  giving  a  Berks 
connection  without  use  of  intermediate 
connecting    bolts    or    other    battery    con- 

Manufacturers: 

American  Battery  Co..  1134  Fulton  St., 
Chicago,    III.      "American." 

American  Ever  Ready  Works  of  National 
Carbon  Co..  Inc.,  Thompson  Ave.  A  Or- 
ton St..  Long  Island  City.  N.  Y. 
"Eveready." 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St..  Chicago,  m. 

Becker  Electric  Works.  3055  Lincoln  Ave.. 
Chicago.  III. 

Carllle  A  Doughty,  Inc..  2630  N.  Broad 
St..  Philadelphia.  Pa.     "C.  A  D." 

Cincinnati  Storage  Battery  Co.,  The. 
Moormann  Ave.  near  Madison  Rd.,  Cin- 
cinnati,  Ohio.      "Cincinnati." 

Cole  Storage  Battery  Co..  2437  Indiana 
Ave..    Chicago.    III.      "Cole."    "Reallve." 

Croftan  Storage  Battery  Co..  423-5  W. 
Queen  St..  Toronto.   Ont.,   Can.     "Vul- 

Duplex  Storage  Battery  Co..  Beaver  Dam. 
Wis.     "Duplex." 

EDISON  STORAGE  BATTERY  CO.. 
Orange.  N.  J.  For  the  construction, 
characteristics  and  uses  of  the  Edison 
Storage  Battery,  see  this  company's 
statement  under  Batteries,  storage, 
electric  car.  locomotive,  etc.  Also  see 
page  1313. — Adv. 

Electric  Storage  Battery  Co..  The.  19th 
St.  A  Allegheny  Ave..  Philadelphia,  Pa. 
"Exlde." 

Endurance  Storage  Battery  Corp..  580 
Hudson  St.,  New  York,  N.  Y.  "En- 
durance." 

Ermet  Mfg.  Co..  18th  St.  A  Sherman 
Drive.   Indianapolis,   Ind. 

Federal  Battery  Mfg.  Corp..  Owen  Bldg.. 
Washington,  D.  C.     "Federal." 

Gem  Storage  Battery  Co.,  1332  W.  list 
St..  Chicago.  HI.      ("Gem"  radio.) 

General  Lead  Batteriea  Co..  Chapel  St. 
A  Lister  Ave.,  Newark.  N.  J.     "Titan." 

Gould  Storage  Battery  Co..  30  E.  42nd 
St..  New  York.  N.  Y. 

GREBE  A  CO.,  INC..  A.  H..  70  Van 
Wyck  Blvd..  Richmond  Hill.  N.  Y. 
"Grebe  Radio." 

Helssler  Storage  Battery  Co.,  2503-10 
Cottage  Grove  Ave.,  Chicago,  HI. 

Hobbs  Storage  Battery  Co.,  1231  Olive 
St..  LOS  Angeles,   Cal. 

KLAUS   RADIO  CO..   Eureka,   III. 

Marcuson,  E..  TO  Cortlandt  St..  New  York, 
N.  Y. 

Harko  A  Co..  Inc..  Paul  M.,  1402-12  At- 
lantic Ave.,  Brooklyn,  N.  Y. 

Minnesota  Storage  Battery  Co.,  203-210 
N.  4th  St.,  Minneapolis.  Minn. 

Multiple  Storage  Battery  Co.,  Van  Wyck 
Ave.  A  L>  I.  R.  R„  Jamaica.  L.  I.,  N.  1. 
"Multiple." 

National  Carbon  Co.,  Inc.,  Highland  A 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia." 

Perfection  Storage  Battery  Co.,  500  E. 
40th   St..   Chicago.   111.     "Perfection." 

Philadelphia  Storage  Battery  Co.,  Ontario 
A  C  Sts..  Philadelphia.  Pa,  "Phlloo 
Retainer."   "Phllco."    "Diamond  Grid." 

Prest-O-Llte  Co.,  G33  N.  Capital  St.,  In- 
dianapolis, Ind.     "Prest-O-Llte." 

Prest-O-Llte  Co.  of  Canada,  Ltd..  Hlll- 
creat  Park,  Toronto.  Ont.,  Can.  "Prest- 
O-Llte." ' 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

Rav  Battery  Co..  Huron  St.,  North, 
Ypsllantl.  Mich. 

U.  S.  Light  A  Heat  Corp..  Niagara  Falls, 
N.  Y.      "USL." 

Universal  Battery  Co..  3410-3414  S.  L* 
Salle  St..  Chicago.  III.     "Universal." 

Victor  Storage  Battery  Co..  Rock  Islai 
111.     "S.  O.  S." 


Westlnghouse  Union  Battery  Co..   Swiss- 

Willar'd  Storage  Battery  Co..  243-233  E. 
131st   St.,   Cleveland,   Ohio.     "Wlllard." 

Wolke  Lead  Batteries  Co.,  918-923  B. 
Main  St.,   Louisville.   Ky.     "Red   Cap." 

BATTERMAN-TRUITT  CO.  —  Chicago, 
111.  Manufacturer  of  motor-driven  blowers 
and  ventilating  fane.  Business  established 
1916.  President  and  sales  manager.  J.  E. 
Trultt;  vice-president.  E.  Ackerman;  sec- 
retary and  treasurer,  Theodore  F.  Le 
Jeune.  Main  office  and  factory.  733  W. 
Monroe  St..  Chicago.  111.  Branch  offices, 
1018  Majestlo  Bldg..  Milwaukee.  Wis.:  110 
State  St..  Boston,  Mass.:  2002%  Live  Oak 
St.,  Dallas,  Tex.;  950  Elllcott  Sq..  Buffalo. 
N.  Y.;  Equitable  Bldg..  Baltimore,  Md.: 
1924  Grand  Ave..  Kansas  City.  Mo.;  1710 
Glenarm  St.,  Denver.  Colo.;  28  Woodbrldge 
St..  East,  Detroit,  Mich.;  1115  W.  S2nd 
St.,  Indianapolis,  Ind.;  230  5th  Ave.,  Pitts- 
burgh, Pa.:  534  Bienville  St..  New  Orleans, 
La.;  122  N.  7th  St..  St.  Louis.  Mo.:  819 
Ulmer  Bldg.,  Cleveland,  Ohio;  922  Sansom 
St..  Philadelphia,  Pa.;  23  W.  3rd  St..  Cin- 
cinnati, Ohio.  Sales  representatives. 
Northwestern  Electric  Equipment  Co..  174 
E.  8th  St.,  St.  Paul,  Minn.;  McCrum  A 
Gillem,  1011  Empire  Bldg.,  Birmingham, 
Ala.;  C.  O.  Hall.  147  W.  15th  St.,  New 
York.  .N.  Y.:  Walker-Lilly  Electric  Co., 
912  Lincoln   Bank  Bldg.,   Louisville,   Ky. 

B  ATT  ERSE  A. —Trade    name    for    flexible 


for 


tacts. 


41th 


anufactured  by  the  Morganlte  Brush  Co., 

c.   513  W.  88th  St.,  New  York.  N.  Y. 

BATTERY     APPLIANCE     CORP.— a     E. 

th    St..    New    York,   N.    Y.      Manufacturer 

if  battery  ammeters  and  battery-charging 

RATTEHY.  CHARGING  EQUIPMENT.— 
See  Cable,  battery-charging:  Motor-gener- 
ators for  battery  charging;  Panels,  battery- 
charging;  Plugs,  battery-charging;  Recep- 
tacles, battery -charging;  Rectifiers,  bat- 
tery-charging; Rheostats,  battery- charg- 
ing;  Switchboards,  battery-charging. 

BATTERY- CHARGING  SETS,  COM- 
PLETE—This  classification  Includes  com- 
plete outfits  used  for  the  charging  of  stor- 
age batteries,  usually  consisting  of  a  mo- 
tor-generator, synchronous  converter,  rec- 
tiner  or  engine-driven  generator,  together 
with  the  necessary  rheostats  or  control 
apparatus,  instruments  and  protective  de- 
vices, ail  of  which  Is  mounted  on  a  single 
base  or  frame,  or  otherwise  constructed  as 
a  unit.  These  are  usually  small  sets  for 
use  In  gasoline. vehicle  garages,  or  small 
private  electric  garages,  telephone  ex- 
changes,   Ore-alarm    central    stations,    etc. 

Manufacturers: 


t  Co.,  703  Tower  Bldg., 


Alamo'  Farm  L 

Chicago.  III. 
Allen-Bradley    Co.,    288    Greenfield    Ave.. 

Milwaukee,   Wis. 
American    Battery    Co..    1134    Fulton    St, 

Chicago.    Ul.    (rectifier   sets).     "Amer- 


St..  New  1 ...    . 

Autocall  Co.,  The,  Shelby.  Ohio. 
AUTOMATIC     ELECTRICAL    DEVICES 

CO..  THE.  120  W.  Third  St..  Cincinnati, 

Ohio.   Manufacture         "  .... 


Battery  Charging  Sat 
ardiied  charging  unit.  All  of  the  va- 
rious type  Unl-panel  charging  and 
meter  sections  are  of  the  same  else 
and  are  interchangeable.  These  Sec- 
tions can  be  furnished  equipped  with 
a  discharge  switch  if  desired,  and  In- 
itial Installation  may  consist  of  but 
one  panel.  One  Unl-panel  Instrument 
section  will  read  anv  rensonable  num- 
ber of  charging  circuits,  and  additional 
sections  may  be  added  as  desired.     All 
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loved  individually,  without  disturbing 
remainder.  Slats  panel  does  not  carry 
weight  of  grids  or  frame.  Unl-panels 
are  arranged  for  automatic  charging, 
where  an  electric  ehargometer  is  used 
and  charges  '  battery  at  normal  and 
boost  rates.  These  panels  can  be  used 
tor  charging  two  similar  sets  of  Edison 
batteries  In  series.  Uni-panel  construc- 
tion  provides   the   most   flexible. 


t   charging  equlpnv 
available.      They     are_  built    ii 
principal   types,    'ype 


feed  and  Edison  batteries,  and  type 
WM,'  for  charging  two  similar  sets  of 
Edison  batteries.  The  latter,  for  Indus- 
trial vehicles  only.  Is  of  the  series  type 
and  Is  particularly  economical.— Adv. 

Becker  Electric  Works,  8056  Lincoln 
Ave.,  Chicago,  HI. 

Blau  Service.  Inc.,  682  Montgomery  St., 
Jersey   City,   N.   J. 

Briggs  &  Stratton  Co.,  104T  Louis  Ave., 
Milwaukee,  Wis.      "Basco." 

Canadian   General  Electric  Co.,   Ltd..    212 


ford    A     Myler     

Can.    "Weatlnghouse." 

Cosby    Electric    A    Machine    Co..    R. 
1T05  E.   Broad   St.,  Richmond,  Va. 

Duplex     Storage     Battery     Co.,     Bea- 
Dam.  Wis.    "Duplex." 

Electric  Products  Co.,  The,  Cleveland, 
Ohio.     "Wotton." 

P.  B.  Electrlo  A  Mfg.  Co.,  119  E.  Atwa- 
ter  St.,  Detroit.  Mich.     "F.  B." 

Fore  Electrical  Mfg.  Co.,  Inc.,  B256  N. 
Market  St.,  St.  Louis,  Mo. 

France  Mfg.  Co.,  The.  10325  Berea  Rd., 
Cleveland,   Ohio.     "F-F." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Self-contained  motor  gen- 
erator sets  with  panels,  larger  sets  for 
multiple  battery  charging  with  bat- 
tery charging  switchboards,  rectifiers 
of  mercury  arc  and  ionized  gas  or 
Tungar  types,  rheostats,  plugs,  etc. 
See  descriptions  under  separate  items 
and   adv.   pages   1203-1223.— Adv. 

GREBE  &  CO.,  INC.,  A.  H..  70  Van 
Wyek  Blvd..  Richmond  Hill,  N.  Y. 
"Grebe  Radio." 

Hertner  Electric  Co.,  The,  1906  W.  114th 
St..  Cleveland,   Ohio. 

Hohart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.      "HB." 

Ideal  Electric  &  Mtg.  Co.,  The,  16S  E. 
6th  St..  Mansfield.  Ohio. 

Janti  A  Lelst  Electric  Co.,  Western 
Ave.  A  York  St.,   Cincinnati,   Ohio. 

Lelch   Electric   Co.,    Genoa.   III. 

Lltscher  Lite  Corp.,  1138-40  Monroe  Ave., 
Grand  Rapids,  Mich. 

Main  Electric  Co..  Cleveland.  Ohio. 
"Main." 

Marble- Card  Electric  Co.,  Olad  stone, 
Mich. 

Minnesota  Storage  Battery  Co..  208-210 
N.    1th    St..   Minneapolis.   Minn. 

Munning  A  Co..  A.  P.,  Church  St.,  Ma- 
tawan.  N.  J. 

Frest-O-Llte  Co.,  533  N.  Capital  St.,  In- 
dianapolis, Ind. 

Prest-O-Lite  Co.  of  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Pringle  Electrical  Mfg. .  Co.,  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

ROBBINS  A  MYERS  CO..  THE.  I-a- 
gonda    Ave.    A    Leah    St.,     Springfield, 

Ross  Engineering  Co.,  J.  J.,  1006  E. 
Larned      St.,      Detroit,      Mich.      "Ross 

Schaefer  Bros.  Co.,  10B9  W.  lllh  St..  Chi- 
cago, III. 
Service    Products    Co..    The,    Greenawalt 

Bldg.,    Springfield,   Ohio. 
Superior    Engineering    Co.,    Inc.,    332    3rd 

Ave..    Pittsburgh,   Pa. 
U.   S.    E.   M.   Co..   606  W.    42nd   St.,    New 

York,  N.  Y.     "U.  S.  E.  M." 
WESTINOHOUSE    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh,    Pa.      "Westing- 
house."      (See  display  adv..   pages  1395- 
1402.) 
BATTERY     CHEMICALS     AND     ELEC- 
TRODES.—See    Ammonium    chloride;    Car- 
bons,   battery;    Copper    sulphate;    Coppers, 
battery;  Electrolyte,  storage  battery:   Elec- 
trolyte,  miscellaneous;  Manganese  dioxide; 
Sulphuric   acid;    Zincs,   battery;    Chemicals, 
battery,  miscellaneous. 

BATTERY  EQUIPMENT  A  SUPPLY 
CO.— 1400  S.  Michigan  Ave..  Chicago.  Ill 
Manufacturer  of  battery  repair  shop  equip- 
ment.    President,  A.  Gershman;  vice-pres- 


ident, H.  Block;  secretary  and  treasurer, 
R.  Block. 

BATTERY,  FLOAT1  NO— See  Floating 
battery. 

BATTERY  INSTRUMENTS.— See  Am- 
meters, battery  and  pocket;  Hydrometers; 
Testers,  battery;  Voltammeters,  battery 
and      pocket;      Voltmeters,     battery     and 

BATTERY  PARTS  AND  ACCESSORIES. 
— See  Boxes,  battery;  Cabinets,  battery; 
Compounds,  battery  sealing;  Connectors, 
battery;  Covers,  battery  Jar;  Enamels, 
storage  battery;  Holders,  battery;  Jars, 
battery;  Plates,  battery;  Separators,  stor- 
age battery;  Siphons,  add;  Switches,  bat- 
tery: Switches,  end  cell;  Syringes,  acid; 
Tanks,  lead-lined,  for  large  storage  bat- 
teries: Trays,  storage  battery;  Wells,  rail- 
way signal  battery. 

BATTERY  REPAIR-SHOP  EQUIP- 
MENT.— The  repair  and  maintenance  of 
storage  batteries  requires  some  special 
tools  and  equipment.  A  few  of  the  most 
Important  Items,  such  as  lead-burning  out- 
fits and  tools,  hydrometers,  rubber  aprons 
and  gloves,  carboy  rockers,  ammeters, 
voltmeters,   testers,    rheostats,   water  stills, 

these  It  Is  necessary  that  the  proper  vises, 
battery  turntables,  burning  racks,  etc.,  be 
provided  for  handling  the  battery  while 
repairing  it.  Post  builders  for  the  various 
round  and  square  terminal  posts  are  re- 
quired and  burning  collars  of  several 
shapes  are  also  used.  To  soften  the  seal- 
ing compound  battery  steamers  or  ovens 
are  used.  Removing  the  elements  from 
the  battery  Jar  also  requires  special  tools, 
such  as  plate  and  tug  pullers.  For  han- 
dling the  acid,  special  syringes,  funnels. 
pitchers,  gloves,  sleeves,  etc..  are  often 
provided.  Miscellaneous  tools,  such  as 
punches,  shave  hooks,  battery  knives,  lead 
rasps,  w!rr>  brushes,  lead  cutters,  etc.,  are 
also  Included  In  this  class. 

Manufacturers; 

American  Bureau  of  Engineering,  Inc., 
1601-1603    S._  Michigan    Ave.,    Chicago, 


Guaranteed    Battery    Co.,    2017-26    Lucas 

Ave.,  St.  Louis.  Mo. 
Illinois  Battery  Steamer  Co.,  607  Spencer 

St.,   Peoria.  111.     (Battery  steamers  and 

stills.)      "Ibsco." 
Orum,   B.  R.  M-,   North   Philadelphia.   Pa. 

"Super  Six." 
Reliable  Mfg.   Co.,  The,  Cleveland.  Ohio. 

("Reliable"  battery  filler.) 
Service  Station  Supply  Co..  80-32  Lamed 

St.,  Detroit,  Mich.      "Hyrate." 
Standard    Battery    Mrg.    Co.,    1101-3-5    N. 

"*'-  "t„  Fort  Worth,  Tex. 


BATTERY  SYSTEMS,  TELEPHONE.— 
Telephone  systems  make  use  of  several 
methods  of  connection  for  their  batteries, 
which  are  usually  storage  batteries   In  the 

Local  Battery.'   What  Is  commonly  known 

as  the  "local- battery"  system  Is  the  older 
arrangement  of  apparatus  in  a  telephone 
which  placed  an  electric  battery  (usually 
of  dry  cells)  In  each  telephone  to  supply 
current  to  Its  transmitter.  It  usually  has 
a  magneto  generator  to  signal  others  and 
is  sometimes  called  the  "magneto  system." 
Common  Battery.  The  more  modern  ar- 
rangement of  telephone  apparatus  which 
supplies  all  the  transmitters  connected  to 
a  central  office  with  direct  current  from 
one  storage  battery  at  the  office.  It  makes 
the  telephone  instrument  simpler  and  the 
signals  more  positive  than  the  magneto  or 

Common -battery  "systems  are  divided 
into  three  general  types  known  as  the 
Stone,  Hayes  and  impedance -eon  denser 
systems.  The  first  is  an  arrangement  of 
common  battery  for  feeding  direct  current 
to  telephones  which  places  the  battery  in 
n  bridge  across  the  line,  with  one  or  two 
Impedance  coils  In  series  with  the  battery. 
The  battery  current  divides,  part  going  to 

5V 


one  telephone  and  part  to  the  other.  It  is 
not  much  used  any  more,  because  the 
shorter  of  two  subscriber  lines  robs  the 
longer  one  of  current. 

The  Hayes  common- battery  system  la 
the  common -battery  feed  which  uses  a  re- 
peating coll  to  Join  together  the  two  sub- 
scriber lines.  The  repeating  coil  Jias  four 
sections  or  windings.  The  battery  Is  in 
the  center  and  feeds  current  through  two 
windings  to  one  subscriber  and  through 
the  other  two  windings  to  the  other  sub- 
scriber. Each  line  gets  all  the  current 
which  its  resistance  permits.  The  battery 
must  be  very  quiet,  for  all  the  talking  cur- 
rent goes  through  It,  and  any  disturbance  ' 
In    the    battery   makes    the    telephone   con- 

The  Impedance-condenser  system  la  a 
common -battery  feed  which  has  one  impe- 
dance coil  (of  two  windings)  for  each  sub- 
scriber line,  and  connects  the  two  sub- 
scriber lines  by  condensers.  The  impe- 
dance colls  permit  the  battery  current  to 
flow,  but  prevent  much  of  the  alternating 
talking  current  from  passing  across  from 
one  wire  to  the  other  of  the  line.  The  con- 
densers keep  the  battery  feeds  separate, 
but  permit  the  alternating  talking  current 
to  flow  between  the  telephones.  The  bat- 
tery does  not  need  to  be  very  quiet  be- 
cause the  talking  current  does  not  go 
through  It  and  the  impedances  keep  the 
battery  noise  out.  Each  telephone  line 
gets   all   the   current   which   Its   resistance 

One  pole  of  the  battery,  usually  the  posi- 
tive. Is  connected  to  earth  or  ground.  This 
Is  then  referred  to  as  a  "ground  battery." 
A  supervised  battery  Is  a  battery  feed  wire 
for  a  group  of  apparatus,  so  called  when 
it  contains  a  low -real  stance  relay  to  give 
supervision  if  too  much  current  is  drawn, 
or   if   the  usual   amount  be  drawn   for   too 

BATTERY- TEST-O-  METER.  —  Trade 
name  for  storage  battery  testing  set  manu- 
factured by  A.  E.  Moeller,  2S1-3-6  Sump- 
ter  St.,   Brooklyn.    N.   Y. 

BATTERY  TOOLS  CO.— 29  A.  N.  Wil- 
low St.,  Montclalr,  N.  J.  Manufacturer  of 
battery  tools.     C.  R.  Wickham.  sole  owner. 

BATTLE  CREEK.— Trade  name  for  elec- 
tric .  light  baths  manufactured  by  the 
Sanitarium    Equipment    Co.,    Battle    Creek, 


railway    ties.      Business    established 
George  D.  Arnold,  manager. 

B  A  U.— /Trade  name  for  conduit  box 
manufactured  by  the  Pratt -Chuck  Co.. 
Frankfort.  N.  Y. 

BAUER.— Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Vulcan 
Mfg.  Co..  1611  Cypress  Ave.,  Kansas  City, 
Mo. 

BAUER  BROS.  CO.,  THE.— Springfield, 
Ohio.  Manufacturer  of  electric  feed  grind- 
ers. President,  Charles  L.  Bauer:  vice- 
president,  L.  E.  Bauer;  secretary,  W.  E. 
Copenhaver. 

BAUER  ELECTRIC— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Vulcan  Mfg.  Co..  1511  Cypress  St., 
Kansas  City.  Mo. 

BAUER,  INC.,  H.  A.— Lansdowne,  Pa. 
Manufacturer  of  lighting  fixtures. 

BAUER,  K.  C— Trade  name  tor  oil  en- 
gine and  oil  and  gasoline  tanks  manufac- 
tured by  the  Bauer  Machine  Co.,  113  W. 
18th  St.,  Kansas  City,   Mo. 

BAUER  MACHINE  CO.,  THE.— 113  W. 
18th  St.,  Kansas  City.  Mo.  Manufacturer 
of  oli  engines,  oil  and  gasoline  tanks,  etc. 
President,  E.  G.  Hawkins. 

BAUM. — Trade  name  for  disconnecting 
switches  manufactured  by  the  Pacific  Elec- 
trlo A  Mfg.  Co.,  827  Folsom  St.,  San 
Francisco,  Oil. 


_  fixtures  and  Illuminating  glaaswar 
President  and  treasurer,  O.  Bauman;  sec- 
retary. H.  B.  Bauman. 

BAUSCH  A  LOMB  OPTICAL  CO.— 
Rochester.  N.  Y.  Manufacturer  of  auto- 
mobile lamp  lenses,  searchlight  mirror*, 
and  other  optical  equipment  and  apparatus. 

BAUXITE— A  hydrated  oxide  of  alum- 
inum, found  native  In  large  quantities. 
-   -lularly      ' 


Franc 


)  the  r 
minum. 


la  I  for 
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removed  before  the  aluminum  oxide  can 
be  reduced  to  commercially  pure  (89%) 
aluminum.     See  Bayer  process. 

BAWDEN  MACHINE  CO.,  LTD.— 1(3-76 
Sterling  Road,  Toronto,  Out.,  Can.  Man- 
ufacturer of  electric  pumps,  air  compres- 
sors, steam  engines  and  friction  clutches. 
President,  P.  M.  Bawden:  secretary,  G.  T. 
Clarkson;  sales  manager,  A.  Q.  Hill.  Sales 
representative,  S.  Searoe.  BOB  Shaughnes- 
sey  Bids-,   Montreal,  Que.,   Can. 

BAY  OE  NOQUET  CO.— 817  Railway 
Exchange,  Chicago.  HI-  Producer  of  cedar 
poles.  Business  established  1881.  Pres- 
ident and  general  manager,  Oeorge  J. 
Farnsworth;  vice-president,  John  C.  Dur- 
jtln;  secretary.  Oeorge  W.  Ellis:  treasurer, 
Fred  W.  Good;  Bales  manager,  M.  Mac 
Leod.     Yards,  Nshma.  Mich. 

BAY  STATE  INSULATED  WIRE  ft 
CABLE  CO.— Hyde  Park.  Mass.  Manufac- 
turer of  wires  and  cables.  Business  estab- 
lished 1906.  President,  treasurer  and  gen- 
eral manager.  J.  H.  H.  McNamee:  vice- 
president   and   sales   manager,   H.   E.   Mo- 


—  —  .... , ..  Manufac- 
turer of  oil  and  grease  cups,  grinding 
wheel  dressers,  sheet  metal  stampings,  etc. 
BAYER  FOUNDRIES  CO.— St.  Louis. 
Mo.  Manufacturer  of  brass,  bronze  and 
aluminum  castings.  President  and  gen- 
—  i    — -lager^   Leo.    J.    Bayer;    vlce-pres- 

office  and  factory.  406T  Park 
Louis.  Mo.  Branch  offices.  11  John'  St., 
New  York.  N.  Y.:  Philadelphia,  Pa.;  Bos- 
Mass.;     Baltimore,     Ohio;    Pittsburgh, 

CaL 

BAYER  PROCESS.— A  process  for  the 
preparation  of  pure  alumina  from  bauxite. 
The  bauxite  la  roasted  to  oxidize  the  iron 
and  then  digested  with  caustic  soda  under 
pressure,  dissolving  the  alumina.  The 
solution  is  diluted  and  filtered  to  remove 
ferric  hydroxide,  then  treated  with  alum- 
inum hydroxide,  causing  70%  of  the 
alumina  present  In  the  supersaturated 


Ite.     See  Alumina. 

BAYER  STEAM  SOOT  BLOWER  CO— 
St.  Louis,  Mo.  Manufacturer  of  soot  blow- 
ers. President  and  general  manager,  Leo. 
J.  Bayer;  vice-president,  Louis  Boeger; 
secretary,  August  V.  Bayer;  treasurer, 
Prank  X.  Bayer.  Mala  office  and  f«c<l>ry, 
1067  Park  Ave..  9t.  Louis,  Mo.  Branch  of- 
flees  11  John  St.,  New  York.  N.  Y.:  Phila- 
delphia^ Pa.;  Boston.  Mass.;  Baltimore, 
Md Li  Pittsburgh,  Fs,;  Cincinnati,  Ohio; 
Atlanta.  Oa.:  New  Orleans.  Le.;  Dallas 
Tex.;   San  Francisco,  Cat. 

BAYER     VALVE     CO St.     Louis,     Mo. 

Manufacturer  of  brass  globe,  angle  and 
check  valves.  President  and  general  man- 
ager. Leo.  J.  Bayer;  vioa- president,  Louis 
Boeger;  secretary.  August  V.  Bayer:  treas- 
urer, Frank  X.  Bayer.  Main  office  and 
factory,  4067  p«rk  Ave..  St.  Louis.  Mo. 
Branch  offices,  11  John.  St..  New  York. 
N.  Y.j  Philadelphia,  Pa.:  Boston,  Mass.; 
Baltimore  Md.:  Pittsburgh.  Pa.;  Cincin- 
nati, Ohio;  Atlanta.  Ga.;  New  Orleans, 
La.;  Dallas,  Tex.;  San  Francisco.  Cal. 

BAYLEY  ft  SONS,  INC— 105  Vander- 
veer  St.,  Brooklyn,  N.  Y.  Manufacturer  of 
lighting  fixtures  and  illuminating  glass- 
ware. Business  established  1914.  Presi- 
dent and  treasurer,  Oeorge  W.  Bay  ley; 
vice-president  and  sales  manager,  William 
F.  Andrews:  secretary.  Robert  W.  Bayley 
general  manager.  H.  Heath.  Branch  office. 
101  Park  Ave.,  New  York,   N.  Y. 

BAYLIS  CO.,  THE.— Nelson  St.,  Bloom- 
field,  N.  3.  Manufacturer  of  carbon  brush- 
T5i?nd  brU,h  holaer8-     Business  established 

BAYONET.— Trade  name  for  trolley  base, 
harp,  wheels  and  sleet  cutter  manufac- 
tured by  the  Bayonet  Trolley  Harp  Co., 
404  Mitchell  Bldg..   Springfield,   Ohio. 

BAYONET  ARMS.— A  wire  Is  some- 
times carried  at  the  top  of  a  pole  on  a 
steel  extension  rod  to  which  is  attached 
the  line  Insulator  and  conductor.  This 
extension  arm  bears  a  resemblance  to  a 
bayonet,  whence  the  name  bayonet  arm. 


BATES  EXPANDED  STEEL  TRUSS 
CO..  108  S.  LaSalle  St..  Chicago,  III. 
(See  display  adv.  page  1168.) 


ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  4  Cambria  Sts.,  Philadelphia.  Pa. 
"Keystone." 

HUBBARD  &  CO.,  BS01  Butler  St.,  Pitts- 
burgh, Pa.     "Hubbard." 

Joslyn  Mfg.  ft  Supply  Co..  183  W.  Wash- 
ington St.,   Chicago,   ill. 

BAYONET  TROLLEY  HARP  CO.— 104 
Mitchell  Bldg..  Springfield.  Ohio.  Manufac- 
turer of  trolley  bases,  harps,  wheels  and  1 
sleet  cutters.  Business  established  1B0S. 
President,  J.  M.  Ollnger;  treasurer,  R.  A. 
Garlough. 

BAYONNE  BOLT  ft  NUT  CO.— Bayonne, 
N.  J.  Manufacturer  of  bolts,  nuts  and 
washers.  Business  established  1910.  Pres- 
ident. J-.  R.  Steers:  vice-presidents,  Henry 
Steers  and  E.  L.  Rupf;  secretary,  A.  J. 
Wehrmann;  general  manager,  E.  L.  Rupf; 
sales  manager,  A.  D.  Morris. 

BAYONNE  STEEL  CASTING  CO— 
Bayonne,  N.  J.  Manufacturer  of  steel  cast- 
ings. President  and  treasurer,  W.  D.  Sar- 
gent; vice-president  and  general  manager. 
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B.  B.— Trade  name  for  automobile  testers, 
commutator  and  other  brushes  manufac- 
tured by  Becker  Bros.,  £5  N.  Jefferson  St.. 
Chicago.  III. 

B-B. — Trade  name  for  carbon  brushes 
manufactured  by  the  Boxill-Bruel  Carbon 
Brush  Co.,  10*8  S.  Michigan  St.,  Indian- 
apolis, Ind. 

B  BATTERY.— In  electron  tube  work  the 
battery  which  maintains  the  plate  at  a 
positive  potential  with  respect  to  the  fila- 
ment Is  commonly  called  the  B  battery. 

B- BRAND.— Trade  name  for  spark  plugs 
manufactured  by  the  Charles  H.  Buettner 
Co.,   1824-1926  W.  8th  St..  Cincinnati,  Ohio. 

B.E.— Trade  name  for  electric  house 
pumps    manufactured    bv    the    Twlnvolute 

T. 


a.in    office,     820 


Chicago.  III. 

BEACON— Trade  name  for  electric  signs 
manufactured  by  the  Beacon  Mfg.  ft  Sales 
Co.,  Inc.,  Freeport,  N.  Y. 
— 5.E.ACON  ELECTRIC  WORKS  OF  NA- 
HStQ  iAR??N  co-  INC— Long  Island 
k"'  £"'  2  Manufacturer  of  flashlights. 
«  n^!..0l5cea-  8,SS  Whitehall  St.,  Atlanta, 
Ga.;  1711  S.  Ashland  Ave.,  Chicago,  111. 

BEACON  LIGHT— Trade  name  for  farm 
lighting  plant  manufactured  by  the  Beau- 
dette  ft  Graham  Co.,  Boston,  Mass. 

BEACON  MFG.  ft  SALES  CO.,  INC— 
Freeport.  N.  Y.  Manufacturer  of  electric 
signs  and  advertising  specialties. 


ictlve  to  moat  Insulation."  The'be'adi 
are  strung  onto  the  wire  and  provide  a 
thick  but  flexible  Insulation  of  a  rather 
meohanical  nature.  They  have  also  been 
used  in   various  forms  of  radio  equipment. 

BEADS,  GLASS,  FOR  LAMP  SHADES. 
— Glass  beads  of  various  colors  were  for- 
merly extensively  used  In  strings  to  form  a 
sort  of  fringe  around  the  edge  of  a  lamp 
shade.  These  have  largely  been  replaced 
by  the  use  of  silk  and  parchment  shades 
with  silk  fringes  or  no  fringes.  On  glass 
domes    glass    beads   are    occasionally    used. 

Manufacturers: 

Frledlander.  Inc.,  Oscar  0-,  40  Murray  St., 
New  York,  N.  Y. 

Straus-Hohensteln  Co.,  132-134  W.  21st 
St..  New  York,  N.  Y. 

BEAN  SPRAY  PUMP  CO— San  Jose. 
Cal.  Manufacturer  of  electric  pumps. 
President,  D.  C.  Crummey;  vice-president 
E.  N.  Richmond;  secretary,  H.  L  Austin 
Main  office,  San  Jose.  Cal.  Factories,  San 
Jose,  Cal.;  Lansing,  Mich,  Branch  offices 
Fresno.  Cal.;  Los  Angeles,  Cal. 

BEARDMORE  BELTING  CO.,  LTD.— 
Toronto,  Ont.,  Can.  Manufacturer  of 
leather  belting.  W.  G.  McLeod,  manager. 
Main  office.  37  Front  St.,  East.  Toronto, 
Ont.  Tannery,  Acton  West,  Ont. .  Branch 
office.  68  St.  Peter  St..  Montreal.  Que..  Can. 


BEARD8LEE  CHANDELIER  MFG.  CO. 
—216  S.  Jefferson  St.,  Chicago.  ILL  Manu- 
facturer of  lighting  fixtures  and  portable 
lamps.  President  and  general  manager,  F. 
R.  Farmer:  v  lea -president,  C.  G.  Rlcklefs; 
secretary,  R.  C.  White;  treasurer.  Benja- 
min P.  George. 

BEARDSLEY.— Trade  name  for  Insulator 
pins,  brackets  and  breakarms  manufac- 
tured by  the  Eastern  Malleable  Iron  Co., 
Naugatuek,   Conn. 

BEARING     BRACKETS.  —  Supports     of 


r  the  b 


as, 

Krtlne  t 
either  the  field  structur 
ture  core  in  the  case  of  electrical  ma- 
chines. The  bearing  bracket  proper  does 
not  Include  parts  of  the  bearing,  however. 
What  Is  called  the  assembled  bearing 
bracket  Includes  the  bracket  with  its  bear- 
ing and  all  associated  parts. 

BEARING  PEDESTALS.— Upright  sup- 
ports for  the  bearings  of  horizontal -shaft 
machines  Independent  of  the  body  frame 
of  the  machine.  These  pedestals  are 
mounted  on  or  constructed  as  a  part  of 
the  base  plate.  They  do  not  Include  the 
bearing  Itself  or  any  part  of  It.  What  Is 
called  the  assembled  bearing  pedestal  con- 
sists of  the  pedestal  with  Its  bearing  and 
all  accessory  parts. 

BEARINGS,  BABBITT.— A  type  of  plain 
bearing  that  Is  provided  with  a  lining  of 
babbitt   metal   (an  alloy  of  low   coefficient 

faces.      After   the   babbitt  lining    becomes 
worn  the  bearing  la  usually  rebabbltted  o~ 


i   fresh    babbitt. 


for 


Manufacturers: 

American  Bearing  ft  Die  Casting  Corp., 
218  W.  McCsjty  St.,  Indianapolis,  Ind. 
"American." 

Bunting  Brass  ft  Bronze  Co..  The,  To- 
ledo. Ohio. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry Sts.,  Brie,  Pa. 

Canadian  S.  K.  F.  Co.,  Ltd.,  83  King  St. 
W.,   Toronto,   Ont.,   Can. 

Doehler  Die-Casting  Co.,  Court  ft  Hunt- 
ington  Sts..  Brooklyn,  N.  Y. 

Franklin  Die-Casting  Corp.,  Magnolia  ft 
Gifford   Sts..   Syracuse,  N,   Y. 

Hodgklns   Co.,   J.   F.,    Box   447,   Gardiner. 

Me. 

Muzzy -Lyon  Co..  Detroit,  Mich.  "Mogul." 

Ryersbn  ft  Son.  Joseph  T.,  16th  ft  Rock- 
well   Sts.,    Chicago,    111.      "Glyoo." 

S.  K.  F.  Industries,  Inc.,  186  Broadway, 
New  York,  N.  Y.     "8.  K.  F." 

BEACH.— Trade  name  for  drill  chuck* 
manufactured  by  the  Morse  Twist  Drill  A 
Machine  Co.,  New  Bedford,  Mass. 

DEACON. — Trade  name  for  cylinder  lub- 
ricators manufactured  by  the  Lunkenhelm- 
er  Co.,   Cincinnati.  Ohio. 

BEAD  CHAIN  MFG.  CO.,  THE.— Mt. 
Grove  *  State  Sts.,  Bridgeport.  Conn.  Man- 
ufacturer of  bead  chains  for  pull  sockets, 
etc.  Business  established  1914.  President, 
treasurer  and  general  manager,  W.  Gerald 
Bryant;  vice-presidents,  Waldo  C.  Bryant. 
Gilbert  W.    Goodrldge;   secretary,   David   S. 

BEARINGS,  BALL.— Bearings  In  which 
friction  Is  greatly  reduced  by  having  balls 
rolling  In  guides  called  races,  between  the 
moving  and  stationary  parts.  The  balls 
spaced   by   separators   or   cages. 


Thes 


■oiling    f 


will  roll  i 


t  the 


little  sliding,  hi. 

, i   the    only   kind 

urvwM   that  exists  in  such  bearings.     1 
use    of    ball    bearings    In    electrical    n 
chlnery      Is      Increasing,      particularly 
motors,     as    this    type     of    bearing    alio 
considerable  reduction  In  the  length  of  the 
armature    shaft,    an    Important    feature    In 
adapting  a  motor  for  direct  drive  of  a 
chine   where   the   space   available   for 

motor  Is  very  cramped.    The  increased 

of  the  ball  •bearings 'is  sometimes  Justified 
by  the  higher  efficiency  due  to  the  reduced 
friction   losses  regardless  of  other  advan- 

Manufaoturers: 

Abbott  Ball  Co.,  The.  Hartford.  Conn. 

American  Ball  Co.,  115  Clifford  St.,  Provi- 

Aubum'  Ball    Bearing    Co..    28    Industrial 

St.,  Rochester.  N.  Y.    "Auburn." 
Bantam  Ball  Bearing  Co.,   The,   Bantam, 

Bearings    Co.    of    America.    The,    Harris- 
burg  ft  College  Aves.,   Lancaster.   Pa. 

ogle 
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Canadian  S.  K.   F.  Co.,  Ltd.,  83  Kins  St- 

W.,  Toronto.  Ont..  Can. 
rkfnlr   Bearing   Co.,   The.    New   Britain, 


Albany  Ave.,  Chicago,  III. 
Ourney    Ball    Bearing     Co.,     Jamestown. 

N.  T. 
Holden    ft    White    Inc..    343    S.    Dearborn 

St.,  Chicago,  111.    "Perry  Hartman." 
Lajia-haar  Ball  Bearing  Co.,  The,  Aurora, 

Ind.    "LSA." 
Morris    Crane    ft    Hoist    Co.,     Ltd..      The 


Herbert.  Niagara  Falls,  Can.    ■'Morris. 

National    Foundry    Mfg.     &    Supply    Co.. 

Hepburn    ft    Canal    Sts.,    Wlllianisport, 


-  _.    "National. 
New    Departure    Mfg.    Co.,    The,    Bristol, 

Conn.     "New   Departure,"    "Radai," 
New  York  Bearings  Co.,  Inc..  311  W.  59th 

St.,   New  York.   N.   Y. 
Norma  Co.  of  America.  The,  Anable  Ave., 

Long   Island   City,    N.  Y. 
Pyle-National   Co.,   The,   ISM  N.   Koatner 

Ave..  Chicago,  III. 
Schati    Mfg.     Co..    Poughkeepaie,    N.    Y. 

"Commercial." 
8.   K.    F.    Industries,  Inc.,    165   Broadway, 

New  York,  N.  Y.    "S.  K,  F." 
Standard   Machinery   Co.,  Auburn,   R.   I, 

(P.  O.  address,  Elmwood  Station,  Prov- 
idence, R.  I.) 
,  Standard     Steel    ft    Bearings.    Inc..    5001 

Lancaster  Ave.,    Philadelphia,    Pa.     "S. 


vould  prov 
ines  of  thl 


rs,  where  thi...  

slderable  pressure  on  the  bearing  and  for 
which  a  plain  babbitt  bearing  would 
too  soft.  For  the  smaller 
group  there  Is  often  provided  a  Dronze  cas- 
ing to  hold  soma  softer  white  metal  lining. 
such  as  babbitt.  In  this  case  the  bearing 
metal  surface  Is  generally  very  thin  and 
the  bronze  casing  has  the  additional' ad- 
vantage that  even  If  the  soft  metal  should 
bo  worn  on*  the  bronze  still  furnishes  a 
quite  acceptable  bearing. 

Manufacturers: 

American   Bearing  &   Die   Casting  Corp.. 
212  W.    Mccarty  St..    Indianapolis,   Ind. 

~   >nse    Corp.,     Berwyn,     Pa. 

- Co. 

York,   N.   Y.     "Vim  Metal. 
BURKE    ELECTRIC   CO.,    12th    ft    Cran- 
berry Sta..  Erie.  Pa. 
Canadian   General   Electric  Co..   Ltd,,   212 

King  St.,  W„  Toronto,  Ont.,  Can. 
Canadian    Weatlnghouse   Co..    Ltd..    San- 

ford  ft  Hyler  Sts.,  Hamilton,  Ont,,  Can. 

"Weatlnghouse." 
Cleveland  Armature  Works.   Inc.,   4712-16 

"'.  Clair  Ave..  Cleveland,  Ohio. 
hler  LMe-CastI 

— gton  Sts.,  Bro 

lined)     "Do-Liti. 
Doubleday-Hlll    Electric  Co.,    719-21    Lib- 
erty  Ave.,    Pittsburgh.   Fa. 
Legler-Ellerman  Co..  The,    Dayton,  Ohio. 
Lumen  Bearing  Co.,  Buffalo,   N.   Y. 
Massachusetts   Ollless   Bearings   Co.,   618 

Main   St.,   Worcester,    Mass.     "C.G.M." 

metal  ollless,   "P-L"  wood  ollless  bear- 
Milwaukee  Die   Casting  Co.,   £97   4th  St.. 

Milwaukee.  Wis. 
More-Jones  Brass  ft  Metal  Co,,  3132-44  N. 

Broadway.  St.  Louis,  Mo.     "Tiger." 
Morris    Crane    ft    Hoist    Co.,     Ltd.,      The 

Herbert.  Niagara  Falls.  Can.    "Morris." 
Mueller   Mfg.    Co.,    Ltd.,    W.    H„    Sarnla, 

Ont.,  Can. 
North     American     Smelting    Co.,     9th    A 

Thompson    Sta..    Philadelphia,    Pa. 
Pacific  Metal  Works,   161-159  1st  St..  San 

Francisco.   CaL 
Stewart  Mfg.    Corp.,    4531  Fullerton  Ave,, 

Chicago.   111. 
Titanium  Bronze  Co..  Inc..  Sugar  ft  Laf- 
ayette Sta..  Niagara  Falls,  N.  Y. 
Union    Engineering-    Co.,    The.    Cuyahoga 

Ave.  ft  W.   4th  St.,  Cleveland,  Ohio. 
WESTINOHOUSE    ELECTRIC    &    MFQ. 

CO.,  Eaat  Pittsburgh,  Pa.     (See  display 

adv.  pages  1365-1402.) 
BEARINGS.  CO.  OF  AMERICA,  THE, 
Lancaster,  Pa.  Manufacturer  of  thrust  ball 
bearings  and  ball  retainers.  Business  es- 
tablished 1S97.  President  and  general  man- 
ager, Jack  L.  Straub;  vice-president,  J.  S. 
Brets;  secretary  and  treasurer.  John  Herti- 
ler;  sates  manager,  A.  Q.  Hertsler. 

BEARINGS,  JEWEL,  FOR  ELECTRICAL 
INSTRUMENTS.— Jewel  bearings  are  uaei" 
In  nearly  all  electrical  indicating,  record 
ing  and   Integrating  Instruments,   to  Insure 


a  long  wearing  bearing  with  very  Utile 
friction.  Sapphire  Is  the  most  common 
bearing  Jewel,  and  It  la  made  up  either 
as  a  point  or  as  a  cup  in  which  a  hard- 
ened steel  ball  or  spindle  rotates.  Agate. 
ruby  and  diamond  have  also  been  used, 
but  they  are  harder  than  sapphire  and  thus 
more  liable  to  crack.  Where  vibration  and 
rather  rough  usage  are  encountered  sap- 
phire is  the  best  material  for  this  purpose. 
Manufacturers: 
Bird,  Richard  H„   11  Olfford  Ave.,  Wal- 

them.  Mass. 
Canadian   General   Electric   Co.,   Ltd.,    312 

King  St.,  W..  Toronto,  Ont.*,  Can. 
Canadian   Weatlnghouse   Co.,   Ltd.,   San- 
ford    ft    Myler    Sts,,    Hamilton,    Ont., 
Can.     "Weatlnghouse." 
Diamond  Cupped   Bearing  Co..    110   Man- 
hattan St.,   New  York,   N.  Y. 
Eastern    Specialty    Co..    1561    N.    6th    St., 

Philadelphia,   Pa. 
Eby  Mfg.  Co.,  H.  H..  11th  ft  Wallace  Sta.. 

Philadelphia,    Pa. 
Fisher  ft  Vlnal  Jewel  Works.  IS  Crescent 

St.,  Waltham,  Mass. 
Worley  Jewel  Co.,  John,  Lane  St.,  Walth- 


UE AMINOS,  JOURNAL,  ELECTRIC 
RAILWAY  TRUCK — That  wearing  and  re- 
newable part  of  the  truck  through  which 
the  weight  of  the  car  or  locomotive  and  the 
pressures  due  to  braking,  accelerating,  etc., 
are  transmitted  to  the  axle.  Usually  of  the 
friction  tipe,  called  Journal  brass.  This 
Is  a  brass  casting  lined  with  babbitt  or 
some  similar  low-friction  metal.  Other 
types  are  the  ball  and  the  roller.  All 
Journal  bearings  are  placed  In  dustproof 
boxea  called  Journal  boxes;  (see  Boxes. 
Journal.) 

B  EARINOS,  MISCELLANEOUS.— This 
classification  Includes  such  types  of  bear- 
ings as  are  not  otherwise  listed  herein. 
Among  these  miscellaneous  types  are  the 
following:  chaln-olllng.  collar- oiling,  ol  - 
less  and  self-oiling;  annular  combination 
radial  and  thrust;  die -cast,  lead -lined, 
wood-lined;  besides  other  types  designated 
according  to  the.  machinery  or  part  for 
which  they  are  designed,  such  as  shaft - 
hanger,    pillow -block,     turbine,    automobile. 


Manufacturers: 

Bearings    Co.    of    America,    The,    Harris- 
burg   ft    College    Avea.,,  Lancaster.    Pa. 
Bound     Brook      Oil -Lees      Bearing      Co., 
Bound  Brook.   N.   J.   "Bound   Brook." 
Bunting   Brass   &    Bronse   Co.,    The,    To- 
ledo,   Ohio. 
Columbia    Machine    Works    ft    Malleable 
Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St., 
Brooklyn,  N.  Y- 
Consolldated    Electric   Co..    Ltd.,    £10-212 

King  St.,    E,    Toronto,   Ont.,    Can. 
Hill    Clutch    Co.     The.    W.     >5th    St.    ft 

Breakwater  Ave  Cleveland.  Ohio. 
Mussy-Lyon  Co.,  Detroit,  Mich.  "Mogul." 
Nolu    Oilless   Bearing  Co.,    1   E.    Johnson 

St..  German  town.   Philadelphia,  Pa. 
Pryibil   Machine  Co.,   P..   512-624  W.   41st 

St.,  New  York.  N.  Y. 
S.    K.   F.    Industries,   Inc.,    165    Broadway, 
New  York,  N.  Y. 

BEARINGS,    PLAIN Bearings   In  which 

there  is  no  special  feature  for  continuous 
oiling  or  reduction  of  friction  by  the  use  of 
balls  or  rollers.  The  shaft  rests  on  the 
hearing  metal  or  lining  which  may  be  bab- 
bitt bronse  or  other  suitable  low-friction 
material.  Among  the  types  of  plain  bear- 
ings are  babbitt,  bronse  and  wlck-oillng; 
see  these  three  types  herewith.  Also  Be* 
Bearings,  ring- oiling. 
Manufacturers: 
GENERAL  ELECTRIC  CO..  Schenectady. 

N.   Y.      (See   adv.    pages   1201-1221. - 

BEARINOS,       RING-OILING.— A       plain 

bearing  with  the  addition  of  one  or  more 

rings  on  the  shaft  which  are  targe  enough 

to   dip    Into   a    reservoir   of   lubricating   oil 

' "-    "--   "-—ring.   As  the  shaft   

lao  and  carry  up  oil 

[istrlbuted  to  all  parts  of  the 

Ing.      Rlng-olllng  bearings   are    very    

mon   In   moderate   sixes   of  dynamoelectrlc 
machines. 

Manufacturers: 

Bond  Foundry  ft  Machine  Co.,  Manhelm, 

Lancaster  Co..  Pa. 
Canadian   General  Electric  Co..   Ltd.,   Ill 

King  St..  W.,  Toronto.  Ont..  Can. 
Canadian   Weetlnghouse   Co.,   Ltd.,   San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 
Cleveland   Armature  Works.   Inc.,    4732-36 

St.  Clair  Ave..  Cleveland,  Ohio. 
Consolidated    Electric    Co..    Ltd..    230-232 
King  St.,   E.,   Toronto.  Ont.,  Can. 


Farrel  Foundry  ft  Machine  Co.,  26  Main 

SL.   Ansonla,   Conn. 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.  Y.      (See  adv.   pages  1203-1223.) 
Qoldle  ft   McCulloch  Co..  Ltd.,  The.  Gait, 

Ont.,   Can. 
Hanson   Clutch    ft    Machinery   Co.,    The, 

Tiffin,   Ohio. 
Hill    Clutch    Co.,    The,      W.    86th    St.,    ft 

Breakwater  Ave..   Cleveland.    Ohio. 
Ideal    Electric    &    Mfg.    The,    163    E.    Gth 

St..    Mansfield,    Ohio. 
LINK-BELT  CO.,    329  W.  Slth    SL.  Chl- 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
A   DoKalb  Sta.,  St.   Louia,  Mo. 

National  Foundry  Mfg.  ft  Supply  Co.,  - 
Hepburn  A  Canal  Sta..  Wllllamsport, 
Pa.    "National." 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

BEARINGS,  ROLLER.— A  bearing  In 
which  friction  Is  reduced  by  rollers  be- 
tween the  shaft  and  the  stationary  parts. 
The  rollers  give  rolling  friction  with  a  very 
small  amount  of  sliding  friction,  the  total 
friction  .being  much  leas  than  that  of  a 
plain  bearing.  The  rollers  are  sometimes 
cylindrical,  but  are  more  commonly  con- 
ical with  the  apexes  of  the  cones  directed 
toward  the  shaft.  Hollow  cylindrical  roll- 
ers, wound  helically  from  flat  atrip  chrone- 
nlckel  steel,  are  largely  used  and  as  they 
are  flexible  they  adjust  themselves  to 
slight  Inaccuracies  In  the  Journal.  Roller 
bearings  are  used  where  heavy  loads  have 
to  be  carried,  and  are  sometimes  used  un- 
der these  conditions  as  thrust  bearings 
with  success. 

Manufacturers: 

Bailey  Co.,  George  D..  4505  Ravenswood 
Ave.,   Chicago,   ill. 

Bantam  Ball   Bearing  Co.,  The,   Bantam, 

Bock  Bearing  Co.,  The,  Phillips  Ave.  ft 
Michigan  Central   K.   R„   Toledo,   Ohio. 

Bond  Co..  Charles,  817-19  Arch  St..  Phil- 
adelphia,   Pa. 

Bond  Foundry  ft  Machine  Co..  Manhelm, 
Lancaster    Co..    Pa. 

G  rah  am  Roller  Bearing  C 


Pa..    "National." 

New  York  Bearings  Co.,  Inc..  311  W.  6»th 

St..  New  York,  N.  Y. 
Norma  Co.  of  America,  The,  Anable  Ave., 

Long  Island  City,  N.  Y. 
Pratt  Mfg.  Co.,  William  E..   190  N.  State 

St..   Chicago,  III.      "Twlnllne",   "Makut- 

Pyott    Co..    George    W..     North    Ave.    ft 

NOble  SL  Chicago,  III. 
Railway    Roller    Bearing    Co.,    Syracuse, 

N.    Y.     ("Rollway"   railway   bearings.) 
Standard    Machinery   Co.,   Auburn,   R.   L 
-■"— i as,     Elmwood     Station, 


the  middle  of  the  bearing,  thua  permitting 
the  bearing  to  aline  Itself  automatically 
with  the  shaft.  There  are  also  several 
types   of  self-alinlng    ball   bearings. 

BEARINGS,  STEP.— A  bearing.  Usually 
vertical  in  which  the  shaft  has  two  con- 
siderably different  diameters  Jointed  by  a 
plane  surface  perpendicular  to  the  axis 
of  the  shaft.  This  surface,  in  vertical- 
shaft  machines,  forma  the  surface  of  the 
bearing  which  supports  the  w«1ght  of  the 
machine.  Oil  under  very  heavy  pressure 
Is  forced  between  the  bearing  surfaces,  so 
that  the  weight  rests  on  a  layer  of  ol).  Step 
bearings  are  used  with  vertical -ah  aft  ateftm 
turbine  and  water  wheel  generating  sets, 
nlso  vertical  motors  and  vertical  synchron- 
ous converters.  By  having  part  of  the 
shaft  of  smaller  diameter  accurate  center- 
ing of  the  shaft  is  secured. 

Manufacturer!: 

Bantam  Ball  Hearing  Co..  The.  Bantam, 
Conn. 

Canadian  General  Electric  Co.,  Ltd.,  lit 
King   St..    W.,   Toronto,   Ont..   Can 

Hill  Clutch  Co.,  The.  W.  66th  St.  ft 
Breakwater  Ave.,  Cleveland,  Ohio. 

LINK-BELT   CO.,   319  W.   19th  St.,   Cbl- 

Medart  Patent  Pulley  Co..  Inc..  Potomac 
ft  DeKalb  Sts.,  St.  Louis,  Mo. 

More-Jones  Brass  ft  Metal  Co..  U1I-4 
N.  Broadway,  St.  Louis,  J" 
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New  York, 

Olney  A  Warrln,  Inc.  207- 
St..  New  York,  N.  T. 

Prylbil  Machine  Co.,  P.,  613-524  W.  41st 
St.,   New   York,   N.   Y. 

Union  Engineerlnn  Co..  The,  Cuyahoga 
Ave.  A  W.  4th  St..  Cleveland.  Ohio. 

BEARINGS,  THRUST.— A  bearing:  de- 
signed to  hold  against  a  force  acting  In 
the  direction  of  the  shaft.  This  force  oc- 
curs In  such  machines  as  ventilators  and 
pumps  or  Other  machines  driving  a  pro- 
peller of  a  ship,  and  In  heavy  vertical  ma- 
chines where  the  lower  bearing  supports 
the  weight.  There  are  two  classes  of 
thrust  bearing*:  those  In  which  the  load 
la  supported  by  plates  or  surfaces  between 
which  are  placed  balls  or  rollers  on  which 
the  revolving  plate  le  carried;  those  In 
which  the  load  le  supported  by  platea  or 
surfaces  between  which  a  film  of  oil  la 
maintained.  The  first  class  la  beat  suited 
for  comparatively  light  loads  and  low 
speeds.  The  second  class,  sometimes  called 
"marine  type."  often  consists  of  several 
collars  turned  on  a  shaft,  between  which 
horseshoe- shaped  rings  are  placed  for  the 
collar  to  bear  on.  Later  developments 
have  made  use  of  a  single  bearing  surface, 
where  the  rotating  and  stationary  surfaces 
are  separated  by  a  film-  of  oil  supplied 
under  high  pressure.  Spring-supported 
bearings  have  been  developed  to  employ  a 
single  collar  effectively  and  thus  give  a 
fairly  simple  and  compact  construction. 

Manufacturers: 

American  Ball  Co..  118  Clifford  St.,  Prov- 
idence, R.  I.  "American."  (Ball  end 
thrust.) 

Bantam  Ball  Bearing  Co.,   The.   Bantam. 

Bearings  Co..   of  America.  The,   HarrU- 

burg  A  College  Avea..  Lancaster,  Pa. 
Canadian  General  Electric  Co.,    Ltd.,    212 
""Tig  St..  W..  Toronto.  C   '      ~ 
dlan  S.  K.  F.  Co.,  Lt 
,  Toronto,  Ont.,  Can. 
Fafnlr   Bearing  Co.,   The,   New   Britain. 

Q.  A.  'Ball  Bearing  Mfg.  Co.,  1M-141 
Albany  Ave.,  Chicago,   El. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Spring  supported  thrnst 
bearings  which  have  been  demonstrat- 
ed successful  on  different  classes  of 
ships  for  use  on  propeller  shafts  and 
also  In  large  central  power  station  In- 
stallations. Bearings  of  any  else  re- 
quired can  be  furnished.  The  use  of 
single  collar  thrust  bearings  has 
proved    that    It   Is   safer   to   carry   the 


low    i 


by    . 


-   less 


unsuccessful  distribution  over  six  „ 
more  bearings.  The  size,  weight,  first 
and  operating  costs  of  a  spring  thrust 
bearing  are  less  than  for  a  multi-collar 
bearing.  (Bulletin  49T10B.)— See  adv. 
pages    1203-1213.— Adv. 

Qraham  Roller  Bearing  Co..  Coudersport, 
Pa, 

Qurnev  Ball  Bearing  Co.,  Jamestown. 
N.  Y. 

Hill  Clutch  Co.,  The,  W.  JBth  St.  A 
Breakwater  Ave.,  Cleveland,  Ohio. 

Langhaar  Ball  Bearing  Co.,  The,  Aurora, 


Ind. 
LINK- BELT 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 

A   DeKalb  Sts..  St.   Louis.   Mo. 
More-Jones    Brass    A   Metal    Co.,    2112-44 

N.   Broadway,  St.  Louis.  Mo. 
Morris    Crane    A    Hoist    Co.,    Ltd..    The 

Herbert,  Niagara  Falls,  Can.    "Morris. 
New    York    Bearings    Co.,    Inc..    311    VS 

69th  St..  New  York.  N.  Y. 
Norma    Co.     of    America.,     The,     An  a  til  a 

Ave.,  Long  Island  City,  N.   Y. 
~      -  ~lfg.  Co..  William  E..   — 

hTcago.  Hi.    "Pratt.' 
Railway    Roller    Bearing    C 

N.  Y.    -'Rollway." 
Schafer  Bearing  Corp.,   4500  Ravenswood 

Ave..  Chicago.  HI. 
8.  K.  F,  Industries,  Inc..   1M  Broadway. 

New  York,  N.  Y.   "S.  K.  F." 

Titanium  Bronx  e  Co..  Inc.,  Sugar  A 
Lafayette  Sts..  Niagara  Falls.  NT  Y. 

Union  Engineering  Co..  The.  Cuyahoga 
Ave.  A  W.  4th  St..  Cleveland.  Ohio. 


)  W.  »»th  St.,  Chl- 


Syracuse. 


wletc  that  conveys  grease  up  from 

voir  to  the  bearing  by  capillary  attraction 
This  Is  a  common  type  on  fractional -horse- 
Power  motors  and  very  small  generators. 


BEATON  A  CABWEf.L  MFQ.  CO.— New 
Britain,  Conn.  Manufacturer  of  conduit 
and  pipe  hangers,  valves,  steam  specialties, 
etc.     W.  H.  Cad  well,  president. 

BEATS    AND     BEAT    RECEPTION.— In 
radio   communication,   It  *"«  «""••■  '■"■- 
nlsh  undamped  oscillation, 
quencles  which   act   toget 

Circuit,    the    resultant    os 

circuit  obtained  by  adding  the  two  com- 
ponents will  consist  of  beats  or  a  periodic 
rise  and  fall  in  amplitude,  which  will  occur 
at  a  rate  equal  to  the  difference  In  fre- 
quencies of  the  two  oscillations.  In  the 
reception  of  undamped  signals,  this  Is  one 
method  used,  called  the  heterodyne  meth- 
od. The  Incoming  signals  represent  one 
component  oscillation,  the  other  being  gen- 
erated In  the  receiving  apparatus.  The 
resultant,  when  rectified,  furnishes  a  mu- 
sical note  in  the  telephone,  the  pitch  of 
which  can  readily  be  altered  by  varying 
the  frequency  of  the  local  oscillations. 

BEATTIB  ZINC  WORK*.  —  Reading. 
Mass.  Manufacturers  of  wet  batteries  and 
battery  tines.  Business  established  1887 
President.  Avery  W.  Clark;  treasurer  and 
genera]  manager,  Alvah  W.  Clark. 

BEATTY  BROS.,  LTD.— Fergus,  Ont 
Can  Manufacturer  of  electric  washing 
machines.  s 

BEAUDETTE  4  QRAHAM  CO.-Boston. 
planht      Manufacturer     of     farm     lighting 

BEAUMONT  CO.,  INC.,  R.  H.-Phlladel- 
E2£in  •  Ma"ufactur"  o'  coal  and  ash 
ims :  £.  SKiy?"*!  Bl"l"ess  established 
IBM.  President  and  general  manager  R 
H.  Beaumont;  secretary,  E.  A.  Thumlerf 
.  J.  Wunderie:  sales  mar 


™  «  ""S*  ra-  orencn  offices,  50  Churcl 
St..  New  York.  N.  Y.:  gig  Citlsens  Bldg~. 
SrSSfWi  E?Jli?;  KrBage  Bld*"  Detroit. 
Mich.;  220  5th  Ave.,  Pittsburgh,  Pa.     Sales 

KP-^H  5°""°n'  ,Ma«.;PAbell-Howe'  Co.! 
232  S.  Michigan  Ave.,  Chicago.  IIL 

BEAVER*.— Trade  name  for  lighting  fix- 
tures, switches  and  other  electrical  spe- 
cialties manufactured  by  the  Beaver  Ma- 
chine A  Tool  Co.,  Inc.,  825  N.  3rd  St., 
Newark,  N.  J. 

BEAyER'~"Trada    name    tor    p'm    ""1 

conduit    cutters    and    die    stocks    manufac- 
tured by  the  Borden  Co.,  Warren,  Ohio. 
BEAVER  MACHINE  A  TOOL  CO.,  INC. 

— 625  N.  3rd  St.,  Newark.  N.  J.  Manufac- 
turer of  lighting  fixtures  and  fittings, 
switches  and  other  electrical  specialties. 
Business  established  1914.  President, 
Ernest  B.  Slade;  vice-president  and  sec- 
retary, H.  E.  Slade:  vice-president  and 
general  manager,  A.  T.  Doud;  treasurer. 
E.  B.  Slade.  Sales  representative,  R.  A. 
Belmont,  E0  Church  St..  New  York    N.  y. 


Ohio. 

8ECCO.— Trade  name  tor  automobile 
specialties  manufactured  by  the  Michigan 
Motor  Specialties  Co..  44-50  Mt.  Elliott 
Ave.,   Detroit,    Mich. 

BECHTOLD,  EDMUND  E.— 1S2G  S.  Wa- 
bash Ave..  Chicago,  111.  Manufacturer  of 
candles  for  electric  candelabra.  Pro- 
prietor.   Edmund   E.    Bechtold. 

BECK  BROS — 3648  N.  2nd  St.  Phil- 
adelphia, Pa.  Manufacturers  of  laboratory 
galvanometers    and    Wheatstone    bridges. 

BECKER  BROS.— 2}  N.  Jefferson  S 
Chicago,  III.  Manufacturers  of  automobile 
testers  and  commutator  and  other  brushes. 
President.  O.  E.  Becker;  vice-president 
C.  J.  Becker;  secretary  and  general  man 
ager,    W.    F.    Becker. 

BECK   A   CO.,   OSCAR 280   Maujer  St. 

Brooklyn,  N.  Y.  Manufacturers  of  hydrom- 
eters and  thermometers.  Business  estab- 
lished 1914. 

BECKER  ELECTRIC  WORKS.  —  3056 
Lincoln  Ave.,  Chicago,  111.  Manufacture! 
of  bell- ringing  transformers  and  othe 
electrical  apparatus.  Business  established 
1918.  Julius  Becker,  sole  owner.  Exclu- 
sive distributor  for  bell -ringing  transform- 
ers. Peerless  Light  Co.,  885  W.  Washing- 
ton  Blvd.,   Chicago,   HI. 


BECKER  MILLING  MACHINE  CO.— 
Bo.it  on.  Mass.  Manufacturer  of  motor- 
driven  milling  machines.  Main  office.  58 
Franklin  St.,  Boston,  Mass.  Factories, 
Hyde  Park  and  Worcester.  Mass.  Branch 
offices.  New  York,  N.  Y.;  Chicago,  111.; 
Cleveland,  Ohio;  Detroit.  Mich.;  Indian- 
apolis.  Ind.;    Worcester,    Mass. 

BECKER  PROCESS.  —  An  electrolytic 
process  for  the  production  of  metallic  so- 
dium from  a  bath  of  fused  caustic  soda 
and  sodium  carbonate;  the  operation  Is 
quite  similar  to  the  Castner,  process,  which 

BECKLEV  MACHINE  A  ELECTRIC 
CO— Beck  ley,  W.  Va.  Manufacturer  of 
colls.  Business  established  1919.  Presi- 
dent, W.  E.  Griffith;  secretary  and  gen- 
eral manager,  J.  T.  Evans;  treasurer  and 
sales  manager,  A.  J.   Trumaa. 

BECKMAN  A  LINDEN  ENGINEERING 
CORP — 804  Mission  St,  San  Francisco. 
CaL  Manufacturer  of  electric  furnaces  for 
smelting  ore.  President,  J.  W.  Beckman; 
vioe- president,  H.  B.  Linden;  secretary 
and  treasurer,  W.  A.  Jackson. 

BE-CO. — Trade  name  for  motors  manu- 
factured by  the  Blrtman  Electric  Co.,  Lake 
A  Desplalnes  Sts.,  Chicago,  III. 

BECO.— Trade    name   for   fixture   stems. 


Cottage   Grove   Ave.,   Chicago,   IIL 

RECQUEREL,  ALEXANDRE  E.  —  A 
French  physicist  (born  1820,  died  1891). 
He  and  his  son.  Antolne  Henri  (born  1853. 
died  1908),  were  distinguished  for  their 
Investigations  of  electric  light,  phosphor- 
escence, fluorescence,  etc.  The  younger 
Bacquerel  was  the  discoverer,  In  1898,  of 
the  emission  from  luminous  bodies  of  In- 
"islble    penetrating   radiations   known    I 


i  early  attempt 


BEDFORD  FOUNDRY  A  MACHINE  CO. 
—Bedford.  Ind.  Manufacturer  of  electric 
cranes  and  hoists.  President  and  treas- 
urer, Ed.  A.  Sohn;  secretary,  F.  E.  Pit- 
man; sales  manager,  Leo  B.  Sohn.  Main 
office  and  factory,  Bedford,  Ind.  Branch 
offices.  20  Church  St.,  New  York,  N.  Y.; 
Railway  Exchange  Bldg.,  Chicago,  111. 

BEE  LINE— Trade  name  for  electrical 
underground  construction  tools  and  special- 
ties manufactured  by  the  Brocklen  Under- 
ground Electrical  Mfg.  Co.,  Glenslde,  Pa. 

BEEBE  MFO.  CO.— Minneapolis,  Minn. 
Manufacturer     of    electric     washing     ma 


e  for  lighting  flx- 


,   Wat 


.   Wis. 


BEEHIVE.— Trade  name  for  industrial 
lighting  reflector  manufactured  by  toe  Na- 
tional X-Ra-y  Reflector  Co.,  216  W.  Jack- 
son Blvd.,  Chicago,  m. 

BEEKB- — Trade  name  for  radio  condens- 
ers, keys.  etc.  manufactured  by  J.  H.  Bun- 
nell A  Co..  32  Park  Place,  New  York,  N.  Y. 


BEERS  SALES  CO.— 1  Hudson  St.,  New 
York.  N.  Y.  Manufacturer  of  portable 
lamps.  President  A.  S.  Lyhne;  secretary, 
Herman   K.    Beach;   treasurer,   George   Q- 


BEESWAX, — The  plastic  material  se- 
creted by  bees  and  used  by  them  In  the 
construction  of  honeycomb  cells.  It  la 
largely  produced  both  In  the  United  States 
and  Europe,  but  much  is  also  obtained 
from  parts  of  Asia  and  Africa.  It  la  a 
wild,  tough  substance  Of  a  pale  yellowish- 
brown  color.  It  melts  at  about  IB*'  F. 
It  Is  used  as  a  finish  for  wood,  in  the  man- 


lastic   i 


Wher 


Itself  as  an  Insulator  it  has  a  dielectric  " 
strength  of  about  250  volts  per  mil.  It  U 
widely  used  as  an  ingredient  of  insulating 
waxes  and  compounds,  which  are  used  to 
Impregnate  magnet  wire  and  cottoa  and 
silk-covered  wires  and  cables.  It  has  a 
resistivity  of  10"  to  10"  ohm -cm. 

Manufacturers: 

Candy    A    Co.,    401    N.    Paulina   St.,    Chl- 

Chamb'erlin      A     Johnson.      Inc..      1238-40 


Voskamp  St..  Pittsburgh.  Pa. 

od  by 


Google 
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ever  *  Arpe  Co.,  139-1 
«..     New     York,     N.      Y. 
'Ozokerite,"   "Carnauba." 
IB-VAC-  Trade     name     fc 
nrn  pii>an?f  manufactured  by  tne  pitl- 
Lake  A  Desplalnes  Sts., 


II  Franklin 
"MontAn," 


electric 
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Chicago,  ni. 

BEQGS  A  CO.,  JAMES— 38  Warren  St., 
New  York.  N.  Y.  Manufacturers  of  boil- 
ers, blowers,  feed  water  heaters  and  other 
power   plant  specialties. 

BE  LAND.— Trade  name  for  track  drills 
manufactured  by  the  Alien  Co.,  3338  Rav- 
enawood   Ave.,   Chicago.   111. 

BELCHER.— Trade  name  for  ground 
clamps  manufactured  by  Hubbard  A  Co., 
(301  Butler  St„  Pittsburgh,  Pa. 

BELDEN  8RICK  CO.,  THE.— 712  Tus- 
carawas St.,  W.,  Canton,  OWo.  Manufac- 
turer of  acldproof  brick  for  battery  rooms, 
etc.  Business  established  1885.  President, 
John  T.  Blake;  vlce-prasldent,  L.  B.  Hart- 
ung;  secretary  and  general  manager,  P.  B. 
Belden;  treasurer,  P.  W.  Hartung. 

BELDEN  MFC.  CO.— Chicago,  HI.  Man- 
ufacturer of  wires,  cables  and  cords. 
Business  established  1903.  President,  J.  C. 
Belden;  vice-president,  N.  B.  Parsons; 
secretary.  H.  E.  Wilkinsi  treasurer,  W.  O. 
Rumsey;  sales  manager.  C.  P.  Belden.  Main 
office  and  factory.  MOO  8.  Western  Ave., 
Chicago,  III.  Branch  office,  Metuchen, 
N.  J. 

bfldenamel. — Trade  name  for  enamel 
magnet  wire  manufactured  by  the  Belden 
Mfg.    Co.,    3300   S.    Western    Ave.,    Chicago. 

BELDENITE.— Trade  name  for  rubber- 
covered  wire  and  cable  manufactured  by 
the  Belden  Mfg.  Co.,  2100  S.  Western  Ave., 
Chicago,  111.  . 

BEL  DEN  MOLD.— Trade  name  (or  mold- 
ed insulations  manufactured  by  the  Belden 
Mfg.  Co..  3300  S.  Western  Ave.,  Chicago, 
111. 

BELDENT APE.— Trade  namPfor  cotton 
tape  and  webbing  manufaotured  by  the 
Belden  Mfg.  Co.,  2300  a.  Western  Ave., 
Chicago,  111. 

BELFRY  *  CRAIGHEAD.  —  Tribune 
Bldg.,  Chicago,  I1L  Manufacturers  of  sol- 
dering Irons  and  torches.  Busineas  estab- 
lished 1020.     Factory,    May  wood.   III. 

BELKNAP    SYSTEM.— Trade 
electric   addressing 


„   ..lanufactured 

..,    _.,._   jg  Machine  Co.,   46 

W.  21rd  St.,  New  York,  N.  Y. 
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BELL,  ALEXANDER  GRAHAM.— An 
American  scientist  (born  at  Edinburgh, 
Scotland,  1847),  distinguished  for  his  in- 
vention of  the  telephone.  He  received  his 
education  In  Edinburgh  and  at  the  London 
University.  In  1870  he  moved  to  Canada. 
He  was  greatly  Interested  In  his  father's 
system  of  Instruction  of  the  deaf  and  dumb, 
and  in  18T2  he  beoame  professor  of  vocal 
physiology  In  Boston  University.  Soon 
thereafter  he  began  experiments  which 
led  to  the  Invention  of  the  telephone,  and 
for  this  on  Feb.  14,  1878,  he  received  the 
basic  telephone  patent.  Further  experi- 
ment* led  to  the  improvement  of  the  ap- 
paratus and  a  company  was  organized  for 
its  development.  Among  his  more  Import- 
ant inventions  are  the  harmonic  multiple 
telegraph  (1874);  the  fundamental  method 
that  underlies  the  electric  transmission  of 
speech  (1876):  the  photophone  for  trans- 
mitting speech  and  other  sounds  to  a  dis- 
tance by  means  of  a  beam  of  light  (1880); 
tetrahedral      kites      and      kite      structures 

provements  designed  to  promote  aerial 
locomotion  In  connection  with  the  Aerial 
Experiment  Association  (1903-1008).  Many 
medals  and  honorary  degrees  have  been 
conferred  upon  him.  Dr.  Bell  Is  still  keen- 
ly Interested  In  science  in  genera]  and 
especially  in  methods  for  minimizing  the 
handicaps  of  the  deaf. 

SELL    A     HOWELL     CO Chicago,     111. 

Manufacturer  of  mot  ion -picture  machinery 
and  accessories.  Business  established, 
1907.       President,     R.    J.     KIttredge;     vlce- 

£  resident.  A.  S.  Howell;  secretary,  C.  A. 
lebarth;  treasurer  and  general  manager, 
J.  H.  McNabb;  sales  manager.  P.  N.  Flum. 
Main  office  and  factory,  1801-15  Larch- 
mont  Ave.,  Chioago.  111.  Branch  offices: 
220  W.  42nd  St..  New  York.  N.  Y..  Los 
Angeles.  Cal.  Sales  representative:  Rob- 
ertson-Cole Co.,  Singer  Bldg.,  New  York, 
N.  Y. 

BELL      ELECTRIC      MOTOR     CO.— Oar- 
wood,   N,   J.      Manufacturer   of  motors   and 
resident,    A.    C.    Bell;   viee- 
..  Bell;  secretary.  A.  L.  Bell 


Main  office  and  factory.  Oar  wood,  N.  J. 
Branch  office,  30  Church  St.,  New  York, 
N.   Y. 

BELL-JAR  CELL.— A  general  type  of 
electrolytic  cell,  used  mainly  In  the  elec- 
trolysis of  brine  solutions,  in  which  a  bell- 
jar  arrangement,  combined  with  the  action 
of   gravity,    serves   to  keep   the   anode  and 


trofytic. 

BELL  LUMBER  CO.— Security  Bldg., 
Minneapolis.  Minn.  Manufacturer  of  Cedar 
poles,  posts  and  ties.  President.  M.  J. 
Bell;  secretary,  W.  C.  Header:  treasurer. 
Robert  Kelly.  Butt  treating  plants  and 
shipping  yards,  Newport,  Wash.;  Ashland, 
Wis.;  Schofleld,  Wis.;  Minnesota.  Transfer, 
Minn. 

BELL  RINGERS  OR  TOLLERS— See 
Ringers  and  tollers,  bell,  mo  tor- opera  ted. 

BELL-RINGING  TRANSFORMERS.  — 
See  Transformers,  bell-ringing. 

BELL     WASHER     A     WRINGER     CO 

1051  Power  Ave.,  Cleveland,  Ohio.  Manu- 
facturer  of   electric    washing   machines. 

BELLE  CITY  MALLEABLE  IRON  CO. 
—1600  Kewanee  St.,  Racine,  Wis.  Manu- 
facturer of  malleable  Iron  and  electric  steel 
castings.  Business  established  1393.  Pres- 
ident, J.  F.  Stone;  secretary  arid  treasurer. 
C.   S.    Anderson. 

BELLS,  ALTERNATING-CURRENT.— 
Signal  appliances  In  which  the  vibrating 
hammer  Is  operated  by  the  armature  Of  an 
electromagnet  specially  designed  for  oper- 
ation on  a-c.  circuits.  They  are  distin- 
guished from  transformer  bells  In  that  they 
can  operate  directly  from  110  or  220-volt 
lighting  or   power  mains   and   do   not   re- 


Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Beoker  Electric  Works,  3065  Lincoln  Avs., 

Chicago,  Bl. 
BENJAMIN    ELECTRIC    MFO.    CO.,    800 

W.     Washington      Blvd.,     Chicago,     HI. 

(See    display    advertisement    on    page 

1281-1234.)  B 

Brach    Mfg.    Co.,    L.    S.,    127-120    Sussex 

Ave..    Newark,   N.   J. 
Connecticut    Telephone    A    Electric    Co., 

Merlden,    Conn.      "Connecticut." 
EDWARDS     &     CO..     INC..     New    York, 

N.    Y.     Loud   ringing   bells   to   operate 

with   low   voltage   transformers.     Sixes 


Edwards  Loud  Ringing  Bell 
1  to  12  in.  particularly  desirable  for 
schools,  Industrial  plants,  etc.  Saves 
buying  or  replacing  batteries.  See 
"Bells,  WeatherproofT"  for  Rectlbells, 
for  110  or  220  volts,  alternating  cur- 
rent.—Adv. 

Haas  Electric  &  Mfg.  Co..  The  R.,  305  E. 
Monroe  St.,  Springfield,   111.    "Ideal." 

HOLTZER -CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 
"H-C."    "AD." 

KLAXON    CO.,    Newark,   N.   J. 

Mead  Electric  Signal  Co.,  The,  2100  Mar- 


32nd    Ave..    Denver,    Colo.       (For    rall- 

SAMSON  ELECTRIC  CO.,  Canton,  Masa. 

Schwarxe  Electrto  Co.,  E.  Churoh  BL, 
Adrian,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO.,  Me- 
nominee,  Mich.     "Signal." 

Standard  Transformer  Co.,  The,  Dana 
Ave.,  Warren,   Ohio. 

Stanley  &  Patterson.  34  Hubert  St.,  New 
York,  N.  Y.     "PR." 

United  Electric  Apparatus  Co.,  1629-11 
Columbus    Ave.,    Boston.    Mass. 

BELLS,    D1FFERENTIAI Differential 

bells  have  the  magnet  windings  wound  ' 
oppose   one   another.      When   the    ' 


Is  drawn  over  by  one  magnet  winding.  It 
makes  contact  which  energizes  the  other 
winding  and  since  the  two  oppose,  the 
cores  are  demagnetised  and  the  armature 
la   drawn   back    by    its    spring.     There    Is 

S radically  no  sparking  with  a  differential 
ell.  hence  It  Is  used  on  circuits  of  rela- 
tively high  voltage. 

BELLS,  ELECTRIC  VEHICLE.— These 
are  large  vibrating  bolls  used  on  electric 
vehicles  In  place  of  the  horn  used  on  gas 
automobiles.  They  are  made  to  operate 
on  direct  current  of  38  volts  or  less  and 
are  connected  to  the  vehicle  battery. 
Gongs  from  5  to  10  Ins.  In  diameter  are 
made  and  they  are  placed  out  of  sight  on 
the  oar.  A  push  button  is  Installed  either 
on  the  floor  of  the  car  to  be  operated  by 
the  foot  or  in  the  end  of  the  controller 
handle  or  some  other  convenient  place. 

Manufacturers: 

EDWARDS  A  CO.,  INC..  140th  A  Ex- 
terior  Sts„  New  York,  N.  Y. 

Gong    Belt    Mfg.    Co.,    The.    East    Hamp- 


i.  34  Hubert  St..  New 


.an.  Con.. 
Stanley  *  Patters 

York.  N.  Y.  "Pk. 
BELLS,  ELECTROMECHANICAL.— The 
name  Indicates  the  method  of  operation. 
The  bell  Is  actuated  by  a  spring  which  is 
wound  mechanically  and  held  by  a  locking 
lever.  This  lever  la  subject  to  release  by 
an  electromagnet  armature.  The  tripping 
current  In  some  types  Is  as  small  as  50 
mllllamperes.  This  principle  Is  used  chiefly 
on  fairly  large  bells  whose  operation  as 
straight  electric  bells  would  take  much 
heavier  current  than  Is  desired  to  use  on 
the  circuit.  Such  bells  must  be  frequently 
Inspected  to  aee  that  they  are  properly 
wound,  else  they  become  unreliable. 
Manufacturers: 

BENJAMIN   ELECTRIC    MFO.    CO.,    806 

W.     Washington    Blvd.,    Chicago,    III. 

(See   display    advertisement   on    pages 

1231-1234.) 

Bunnell    A    Co.,    J.    H.,    12    Park    Place. 

New  York,   N.  Y.     "Bunnell." 
EDWARDS    A    CO.,    INC.,    140th    A    Ex- 
terior Sts.,   New  York.   N.  Y. 
HOLTZER- CABOT        ELECTRIC       CO., 
'     THE,    Ut    Amory    St.,    Boston,    Mass. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI.,  New  York,  N.  Y.    "Mesco." 

METROPOLITAN  ELECTRIC  PROTEC- 
TIVE CO..  861  7th  Ave..  New  York, 
N.  Y.    "Hens."   "Circle  H." 

Re  iter,  O.  C„  Canton,  Ohio. 

Stanley  A  Patterson.  14  Hubert  SL,  New 
York,  N.  Y.     "PR." 

United  Electric  Apparatus  Co.,  1510-31 
Columbus  Ave..   Boston,  Mara. 

BELLS,  EXTENSION  TELEPHONE.— 
hell    Is    simply    a    telephone 


bell   I 


ated    i 


i   the    t 


phone  set  to  attract  attention  In  case  the 
regular  bell  can  not  be  heard.  It  is  useful 
In    sheds,    warehouses,    stores,    residences. 

Manufacturer*: 

BENJAMIN    ELECTRIC    MFQ.    CO.,    80S 

W.     Washington     Blvd.,     Chicago.     III. 

(See    display   advertisement    on    pages 

1221-1214.) 
Chicago  Telephone   Supply  Co.,    1141-1228 

W.  Beardaley  Ave.,  Elkhart.  Ind. 
Connecticut    Telephone    A    Electric    Co., 

Merlden,  Conn.     "Connecticut." 
HOLTZER- CABOT        ELECTRIC        CO., 

THE.    125    Amory    St.,    Boston,    Mass. 

KELLOQG  SWITCHBOARD  A   SUPPLY 

CO.,  Adams  A  Aberdeen  Sts..  Chicago, 

111.       (See     display     advertisement     on 

page   1327.) 
KLAXON  CO..  Newark,    N.   J. 
Leich  Electric  Co.,  Genoa,  111. 
Manhattan    Electrical    Supply    Co.,    Inc. 

17  Park  PI..  New  York.  N.  Y. 
Monarch     Telephone     Mfg.      Co.,      Fort 

Dodge,  Iowa. 
Schwa rze    Eleotrlc    Co.,    E.    Church    St., 

Adrian.  Mich. 
Stanley  A  Patterson,  34  Hubert  St.,  New 

York.  N.  Y.    "Faraday." 
Strom  berg -Carl  son    Telephone    Mfg.    Co., 

1050  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  195  Broadway, 

New  York,  N.  Y. 


When  writing  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


E  M  F  ELECTRICAL  YEAR  BOOK 


BELLS,  FIRE-ALARM-— Bella  employed 
for  Are-alarm  purposes  are  equipped  with 
gongs  of  large  sizes  ranging  from  8  to  12 
ma.  In  diameter  and  are  of  either  the 
■Ingle -stroke  or  the  vibrating  type.  The 
single-stroke  bells  are  used  on  closed-clr- 
cmlt  code-ringing  systems,  giving  the  num- 
ber of  the  box  from  which  the  signal  orig- 
inated. Open-circuit  systems  do  not  have 
this  feature  and  employ  vibrating  alarm 
bells. 


Autocall  Co..  The.  Shelby,  Ohio. 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van   Bur  en   St.,   Chicago,   III. 

BENJAMIN  ELECTRIC  MFC.  CO.,  80S 
W.  Washington  Blvd.,  Chicago.  IVL 
(See  display  advertisement  on  pagea 
1331-1234.) 

Bunnell  A  Co.,  J.  H„  32  Park  Place,  New 
York,  N.   Y.     "Bunnell." 

EDWARDS  ft  CO..  INC.,  110th  &  Ex- 
terior Sts..   New  York,   N.  Y. 

Foots,  Piers™  ft  Co..  Inc.,  160-162  Duane 
St.,  New  York.  N.  Y. 

Gam ewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls,  Mass. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.     126    Amory    St.,     Boston.    Mass. 


_T  Park  PL,  New  York, 

Mead  Electric  Signal  Co.,  The,  £109  Mar- 
quette Rd.,  Cleveland,  Ohio. 
METROPOLITAN  ELECTRIC  PROTEC- 
TIVE   CO..    253    7th    Ave.,    New    York 
N.   Y.      "Hess."  "Circle   H.- 
Mohawk   Electric   Mfg.   Co.,    IE  Kirk   PI., 

Newark.  N.  J. 
PARTRICK  &  WILKIN8  CO..   51  N.   Tth 

St.,  Philadelphia,   Pa. 
Reiter.  Q.   C,  Canton,   Ohio. 
SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
Schwarze    Electric    Co.,    E.    Church    St., 

Adrian,  Mich. 
SIGNAL     ELECTRIC     MFG.     CO.,     Me- 
nominee,  Mich.      "Signal." 
Sohm    Electric    Co.,    341-49    Blue    Island 

Ave.,   Chicago,  HI, 
Stanley  ft  Patterson,  34  Hubert  St.,  New 
U.   S.    E.   M.    Co.,   BOG   W.    42nd    St.,   New 

York,  N.  Y.  "USEM." 
BELLS,  MARINE.— Electric  bells  having 
the  magnet  oolla  and  other  operating  parts 
enclosed  In  water-tight  and  often  also 
vapor-tight  casings  designed  especially  foi 
use  on  shipboard  and  In  other  damp  loca 
tlons.  Special  protection  la  necessary  nol 
only  to  prevent  grounding  due  to  eicesslvt 
moisture,  but  also  to  guard  against  cor- 
rosion from  salt  water  in  the  case  of  sea- 
going vessels.  Bells  of  this  type  are  also 
needed  in  such  damp  or  gaa-laden  places 
as  chemical  plants,  mines,  dye  houses, 
laundries,  packing  houses,  etc 
Manufacturers: 

BENJAMIN  ELECTRIC  MFC.  CO.,  Chi- 
cago, New  York.  San  Francisco.  Rug' 
gedness  In  structure,  liberal  slsed  cur- 
rent carrying  parta.  effective  Insulation 
and  careful  selection  of  metals  arc 
worthy  features  of  Benjamin  bells 
which  are  made  In  water  tight  and 
non-water  tight  styles,  vibrating  ~ 
single  stroke  and  for  alternating  or 


i  Cory  ft  Son,  Inc.,  Charles,  133-137  Vi 
St..    New  York.  N.  Y. 
EDWARDS    ft    CO..    INC..    140th    ft 
terior  Bts.,  New  York,   N.   Y. 


rick 


Johr.,"N.  B.;  Can. 
Manhattan  Electrical  Supply  Co.,  Inc..  IT 

Park  PI.,  New  York,  tt.  Y.    "Mesco." 
Marine    Electric    Co.,    1S5    Fremont    St.. 

San   Franetseo.  Cal.     "Meeo." 
National  Marine  Ump  Co.,  The,  Forest- 

vllle.  Conn. 
Belter,  O.  C.  Canton,  Ohio. 
Schwarze   Electric   Co.,    E.    Church    SL, 

Adrian.  Hleti. 
SIGNAL     ELECTBIC     MFG.      CO..     Me- 
nominee. Mich.     "Signal." 
Stanley  ft  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.  "PR.'' 
BELLS,  MOTOR-DRIVEN,  —  A  small 
Ironclad  motor  of  the  universal  type  under 
the  gong  operates  the  hammer  and  will 
operate  on  either  a-e.  or  d-c.  lighting  cir- 
cuits or  battery  current.  The  bells  are  of 
large  slse  lor  use  where  noise  of  machinery, 
etc.  makes  a  loud -sounding  gong  neces- 
— —     They  are  also  used  on  Are  engines. 


ambulances,      and      ..       ......... 

gongs  are  made  In  sixes  from  10  t 
In  diameter. 


Manufacturers: 

EDWARDS  &  CO.,  INC.,  140th  A  Ex- 
terior Sts.,   New  York.  N.   Y. 

HOLTZBR-CABOT  ELECTRIC  CO., 
THE.    125   Amory    St.,    Boston,    Mass, 

~    "        "    "      ply   Co.,    The,    203    S.    Dear- 


Relter 


G.  C.   Cant 


Ohio. 


BELLS,  SINGLE-STROKE.— The  mag- 
nets and  armature  s*}}  spaced  a  consider- 
able distance  from  each  other,  thus  giving 

»  flat. 

strong  spring.  At  each  closing  of  the  cir- 
cuit the  armature  throws  the  hammer 
against  the  gong  and  the  spring  Instantly 
pulls  It  back,  thus  giving  clear,  distinct 
signals.  They  are  useful  In  connection 
with  code -signaling  systems,  as  In  a  fac- 
tory where  each  of  the  men  to  be  called 
has  &  definite  number.  Fire-alarm  sys- 
tems, in  which  the  location  of  the  box  giv- 
ing the  call  Is  determined  by  the  number 
of  strokes,  use  this  type  of  bell  extensively. 
Manufacturers: 

Autocall  Co.,  The.  Shelby,  Ohio. 
AUTOMATIC    ELECTRIC    CO..    1001    W. 

Van  Buren  SL,  Chicago,  III. 
BENJAMIN  .ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco.  To- 
ronto. "Benjamin"  single  stroke  bells: 
also  a  full  line  of  Industrial  signals.— 
Adv. 
Bunnell  A  Co..  J.  H.,  33  Park  Place,  New 

York,    N.    Y.     "Bunnell." 
Consolidated    Car    Heating    Co.,    Albany, 

N.  Y. 
EDWARDS    A    CO..    INC.,    140th    A    Ex- 
terior Sts..  New  York.  N.  Y. 
Foote.  Plerson  ft  Co..  Inc.,  130-1*2  Duane 

St.,   New  York,   N.  Y. 
HOLTZER-CABOT        ELECTRIC        CO.. 
THE.     126    Amory    St.,     Boston.    Mass. 

KLAXON  CO..  Newark,  N.  J. 

Manhattan    Electrical    Supply    Co.,    Inc., 
IT  Park  P!.,  New  York,  N.  Y. 

Mead  Electric  Signal  Co.,  The.  2109  Mar- 
quette Rd.,   Cleveland.   Ohio. 

PARTRICK  &  WILKINS   CO.,   51   N.   Tth 
St..   Philadelphia,   Pa. 

Reiter.   G.  C,   Canton,  Ohio. 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 

Schwarze    Electric    Co.,    E.    Church    St.. 
Adrian,  Mich. 

SIGNAL     ELECTRIC     MFQ.     CO.,     Me- 
nominee,  Mich.     "Signal." 

Stanley  ft  Patterson.  34  Hubert  St.,  New 
York,  N.  Y.    ■■Faraday." 

United    Electric    Apparatus    Co.,    1629-33 
Columbus   Ave.,   Boston,   Mass. 

m    "skel- 

— id   contact    points 

are    without    an    enclosing   cover.      This    Is 

done  to  cheapen  the  construction,  ar"  

some   skeleton   bells   are   very   well 
They  should   not  be  used  where  th 
exposed   to  dust,   dampness  or  mechanical 
injury. 

Manufacturers: 

Brach   Mfg.   Co.,   L.  S., 

Newark,  N.  J. 
EDWARDS  A  CO..  INC..  New  York 
N.  Y.  The  Edwards  Economy  bell  Is 
a  fully  Insulated,  loud  ringing,  Iron 
frame    bell    for    all    ordinary    


i  Sussex  Ave., 


of  design  and  lasting  qualities.— Adv. 
HOLTZER-CABOT    ELECTRIC    CO.,    123 

Armory  St.,   Roxbury,  Mass. 
Manhattan  Electrical  Supply  Co. 

Park   PI..  New  York.  N.  Y. 
Stanley    A    Patterson,     West    A    Hubert 

Sts..   New  York.  N.  Y. 


BELLS,  STREET  AND  INTERURBAN 
CAR. — Used  to  transmit  starting,  stopping 
and  other  signals  between  the  car  conduc- 
tor and  motorman,  or  between  the  guards, 
conductor  and  motorman  on  electric  trains. 
Usually  located  one  on  each  platform,  and 
mechanically  operated  by  means  of  a  bell 
cord.  Eacti  pull  on  the  cord  gives  a  single 
stroke  on  the  bell.  The  bell,  clapper,  re- 
trieving spring  and  other  mechanism  are 
mounted  in  a  suitable  frame,  adapted  Tor 
convenient  attachment  to  the  car.  (For 
street  car  gongs,  see  Gongs,  car.) 

Manufacturers; 

Anson  la    Electrical    Co.,    The,    Ansonla, 


EDWARDS  A  CO.,  INC..  140th  A  Ex- 
terior Sts.,   New  York,   N.  Y. 

McAvity  A  Sons,  Ltd.,  T„  King  St.,  St. 
John.  N.  B.,  Can. 

Belter.  Q.  C,  Canton,  Ohio. 

Schwarze  Electric  Co.,  E.  Church  St.. 
Adrian.  Mich. 

Stanley  A  Patterson,  34  Hubert  St..  New 
York.  N.  Y.    "Faraday." 

St.  Louis  Car  Co.,  3000  N.  Broadway,  St. 
Louts,    Mo. 

BELLS,  TELEPHONE.  —  These  ars 
usually  polarized  magneto  bells,  having  an 
electromagnet,  an  armature  pivoted  at  the 
center,  a  clapper,  and  two  (tongs.  They 
are  called  magneto  bells  because  they 
were  usually  rung  by  a  magneto  band  gen- 
erator. They  are  usually  rung  by  alter- 
nating current.  Some  telephones  (private 
or  apartment  house)  have  the  ordinary 
battery  bell  rung  by  direct  current.  An- 
other form  of  telephone  bell  la  the  biased 
bell,  which  Is  equipped  with  a  spring  or 
other  device  to  hold  the  clapper  to  one 
side.     It    responds  to   pulsating  current   in 


signaling.    Also   see  Ringers,    telephor 
Manufacturers: 

Electric  Co.,  6401  S.  State  St., 


The,     Ansonla, 


Chicago.  1 

Ansonla     Electrical 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van   Buren    St.,    Chicago.   111. 

Becker  Electric  Works.  3065  Lincoln  Ave., 
Chicago,  III. 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind. 

Connecticut  Telephone  A  Electric  Co., 
Merlden,  Conn.    "Connecticut." 

Federal  Telephone  A  Telegraph  Co..  Buf- 
falo, N.  Y.    "Federal." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,    126    Amory    St.,    Boston,    Mass. 

Leich   Electric  Co.,  Gene 
Manhattan  Electrical  Si 
Park  PI.,  New  York,  1 
Monarch     Telephone     Mfg. 

Dodge,  Iowa. 
PARTRICK  A  WILKINS  CO.,  61  N.   Tth 


_  Ave.,  Chicago.  III. 

Schwarze  Electric  Co.,  E.  Church  SL, 
Adrian,  Mich. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,   N.  Y.     "Faraday,"   "DeVeau." 

Strom  berg- Carlson  Telephone  Mfg.  Co., 
1050  University  Ave.,  Rochester.   N.   Y. 

Western  Electric  Co.,  Inc.,  196  Broad- 
way, New  York.  N.  Y. 

BELLS,  TRANSFORMER.— Transformer 
bells  are  operated  from  an  a-c.  lighting  cir- 
cuit In  conneotlon  with  a  low-voltage  bell- 
ringing  transformer.  They  are  made  in 
sizes  from  24  to  12  Ins.  and  are  used  ex- 
tensively In  large  Installations  and  In  fire- 
alarm  and  signal  work.  Some  transformer 
bells  arc  very  similar  to  ordinary  vibrat- 
ing bells,  but  have  carbon  contacts,  while 
others  have  no  contacts.  They  may  be 
wired  In  multiple  and  a  large  number  oper- 
ated from  a  single  transformer.  The  bells 
without  contacts  may  also  be  connected  In 
series,  thus  reducing  the  current  value. 
Their  chief  advantage  Is  that  they  obviate 
the  expense  and  trouble  of  battery  main- 
tenance and  renewal.  (Also  see  Trans- 
formers,   bell -ringing.) 


BELLS,  ' 


UBLE,   FOR   FIRE-ALARM 


SYSTEM  6.— Signal  bells  connected  in  fire- 
alarm  circuits  in  such  a  manner  as  to  oper- 
ate In  the  event  that  trouble  of  any  nature, 
such    as    grounds,    crosses,     short-circuits, 


ny  GoOgk 


EMF  ELECTRICAL  YEAR  BOOK 


Manufacturer*: 

BENJAMIN    ELECTRIC    MFG.    CO..    SOS 

W.     Washington     Blvd..     Chicago.     HI. 

(See    display    advertisement    on    page* 

1211-1234.) 
Bunnell    A    Co..    J.    II..    32    Park    Place. 

New  York,  N.   T.     "Bunnell." 
EDWARDS    A    CO.,    INC..    140th    A    Ex- 
terior Sts.,   New  York,  N.  Y. 
Foote,   Plerion  &  Co.,   160-162  Duane   St., 

New  York.  N.  Y. 
HOLTZEft-CABOT    ELECTRIC   CO.. 

THE.  _  IK    Amory    St.,    Boston,     Mam. 

Head  Electric  Signal  Co..  The,  HOB  Mar- 
quette  Rd..    Cleveland,    Ohio. 

PARTRICK  A  WILKINS  CO.,  fil  N.  Tth 
St..  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 

Schwane    Electric    Co.,    E.    Church    St., 

t  St.,  New 


Adrli 


Stanley  &  Patterson,  34 

York.  N.  Y,    "PR." 
U     S.    E.   M.  Co.,    EOS   W.    42nd   St..    New 


made  to  give  various  pitches  of  tours,  also 
richer,  louder  or  more  distinctive  tones 
than  the  average  bell:  this  Is  often  im- 
portant to  permit  distinguishing  two  belts 
mounted  close  together.  They  are  made 
for  use  by  manufacturers  of  bell  mechan- 
isms, who  have  not  suitable  facilities  for 
casting  bells  of  suitable  tone  values. 
Manufacturers: 


Becker     Electric     Works,     3056     Lincoln 

Ave..    Chicago.    III. 
Bevln    Bros.    Mfg.    Co..    East    Hampton. 

East  Hampton  Bell  Co.,  The,  East  Harap 

Gong  Bell  Mfg.  Co.,  The.  East  Hampton, 

HOLTZER-CABOT    ELECTRIC    CO., 
THE,    125    Amory   St..    Boston,    Mass. 
"BMJ." 
PARTRICK   A  WILKINS  CO.,  61   N.   7th 

St.,   Philadelphia.   Pa. 
Seller.  Q.  C,  Canton,  Ohio. 
RISDON  MFG.  CO.,  THE.  Andrew  Ave., 

Nil  una  tuck,  Conn. 
Sohwarze    Electric    Co.,    E.    Church    St., 

Adrian,  Mich. 
Stanley  A  Patterson,  14  Hubert  St.,  New 

York,   N.  Y. 
Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 

terbury,  Conn. 
BELLS,  VIBRATING.— The  moat  widely 
used  type  of  electric  bells,  employed  ex- 
tensively for  door  bells  and  many  other 
signaling  systems.  They  consist  of  a  con- 
tact screw  In  a  (tied  post,  the  point  of  the 
screw  breaking  the  circuit  at  a  contact  on 
the  upper  part  of  the  armature  when  It  Is 
drawn  over,  thus  de-energising  the  magnet 
colls:  a  flat  spring  then  acts  causing  the 
armature  to  return  to  Its  original  position 
where  the  contact  screw  again  completes 
the  circuit  and  energises  the  magnet  colls 
and  pulls  over  the  armature.  This  causes 
a  continuous  vibration  of  the  armature  as 
long  as  the  circuit  la  closed,  and  the  gong 


the 


itruck    at    each    vibration. 
arcing  at  the  contacts  vibrating 
□fined    to  low-voltage  circuits   t 


batteries  or  bell-ringing  transfoi __   .. 

source  of  supply.  The  following  list  of 
manufacturers  produce  vibrating  bells  for 
miscellaneous    service    not    specifically    ln- 


Manufscturera! 

Anson  la  Electrical  Co.,  The.  An  son  I  a. 
Conn.    "Acme,"  "Wlsard,"  "Eureka.." 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St.,   New  York.  N.  Y. 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works,  3056  Lincoln 
Ave..   Chicago.  111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. "Benjamin"  vibrating  bells  and 
Industrial  signals  made  tn  water  tight 
and  weatherproof  types.    Write  for  clr- 


-Adv. 


Brach    Mfg.    Co.,    L.    S-,    127-129    Sussex 

Ave.,  Newark,  N.  J. 
Bunnell  A  Co.,  J.  H-,  32  Park  Place,  Naw 

York.  N.  Y.    "Bunnell." 
Canadian   General   Electric  Co..    Ltd..   212 

King  St..  W..  Toronto,  Ont..  Can. 


EDWARDS  ft  CO.,  INC.,  New  York  City. 
A  complete  line  of  Iron  box  bells,  with 
many  exclusive  features:  Fahnestock 
clip  in  place  of  screw  terminal  saves 
...    _  __j  —  — ■_-1  impossible. 


I  makes  loose  wire 


r  protected  by  gong.    Dust-proof 

*  lecurely  af*--*-"' 

ttractlve  i 

_    of  bells   for  all 

Electric  Signal  Mfg.  Co..  Inc.,  31  Tre- 
mont  Ave..  Orange,  N.  J.    "Emka." 

RSSF.X  MFQ.  CO.,  117  Mulberry  St., 
Newark.  N.  J. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  12S  Amory  St.,  Boston,  Mass. 
"Hub  Dome." 

Manhattan  Electrical  Supply  Co..  Inc.. 
17  Park  PI.,  New  York,  N.  Y.  "Elite," 
"Premier,"     "Nonpareil,"     "Creaccnt," 


"Crfi 


Mead  Electric  Signal  Co.,  The.  2109  Mar- 

quette  Rd.,  Cleveland,  Ohio. 
Ostrander   A  Co..    W.   R.,    371    Broadway, 

New   York,   N.   Y. 

Relter,  G.  C,  Canton,  Ohio. 

Rutherford    Mfg.    Co.,    R.    T.,    Brooklyn. 

N.  Y.    (Exclusive  distributor,  Electrical 

Trading  Co..  200  Broadway,  New  York. 

Sohm    Electric    Co..    841-49     Blue    Island 

Ave.,  Chi  en  go.  111. 
Spies    Electric    Co.,    664    W.    Van    Buren 

St..    Chicago,    111.      "Selco." 

STANDARD      ELECTRIC      TIME      CO., 

THE,  39   Logan   St.,  Springfield.  Mass. 

Stanley  A'Patterson.  34  Hubert  St.,  New 

York.  N.  Y.      "PR."   "Ekla,"    "Eclipse," 

"XXX."   "Mario."   "Rex." 

United    Electric    Apparatus    Co.,     1628-33 

Columbus  Ave.,  Boston.  Mass. 
BELLS,  WEATHERPROOF. -Electric 
bells  of  this  type  are  protected  from  mois- 
ture by  heavy  cast  iron  covers  enclosing 
the  base,  the  back  of  which  Is  painted 
with  molstureproof  compound.  They  are 
used  principally  by  railroads  and  Indus- 
'-'-'  plants  for  outdoor  audible  signals. 


Mini 

American  Electric  Co.,  0401  S.   State  St.. 

Chicago,  m. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago.   New    York,    San    Francisco,    To- 
ronto,     Write   for   circular.— Adv. 
EDWARDS  &  CO.,   INC.,    Now  York,   N. 
Y.     Recti   vibrating   bells   are   rugged, 
clear     ringing     and 
weatherproof.  Used  ex- 
tensively     for      mines, 
notor   vehicles   and    In- 
dustrial   plants.       Sties 
from  8  to  IS  In.  In  va- 
rious styles.     Have  Ja- 
panned  case,    with   oil 
soaked    gasket   to   keep 


piled  as  shown,  also  In 
underdome  type  or  for 
surface  conduit.  Ham- 
mer rod  is  of  plunger 
type 


line 


th< 


D,P||  H,ii  arc  or  a  circle.   Contacts 

Recti  Bell  &Ie     0[     BUndard     i0M 

carbon  rod.  Approved  by  National 
Board  of  Fire  Underwriters.  Made  for 
battery;  also  for  110-volt  or  220-volt 
A.   C.   or  D.    C.  circuits.— Adv. 

Gold  Car  Heating  A  Lighting  Co..  220 
Slth   St..   Brooklyn.   N.  Y.      "Gold." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  126'  Amory  St..  Boston.  Mass. 
"H-C." 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park   PI..  New  York.  N.   Y. 

Mead  Electric  Signal  Co.,  The,  B109  Mar- 
ouctte  Rd..  Cleveland.  Ohio. 

SIGNAL  ELECTRIC  MFG.  CO..  Me- 
nominee.  Mich.     "Signal." 


Stanley  A  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.  ■'Faraday," 
BELT  DRESSING.— A  belt  dressing  Is 
any  substance  which,  when  applied  to  a 
belt,  will  tend,  primarily,  to  preserve  the 
natural  qualities  of  the  belt  material  and. 
secondarily,  to  Increase  the  adhesion  of  the 
belt  to  the  pulley  surface.  Pure  castor  oil 
Is  considered  to  be  the  beet  dressing  for  a 
leather  belt,  but  neatsfoot  oil  Is  good.  11 
used  sparingly.  Melted  beef  tallow  or 'a 
mixture  of  tallow  and  beeswax  are  both 
good.  A  common  but  very  poor  practice 
Is  to  combine  resin  with  the  dressing  to 
increase  adhesion,  which  Is  accomplished 
at  the  expense  of  the  life  of  the  belt. 
Belt  dressings  should  be  applied  only  when 
the  belt  becomes  so  dry  that  It  begins  to. 
slip  and  only  enough  should  be  used  to 
restore    Its   pliability. 

Manufacturers: 
.     Alexander    Bros.,    3rd    A    Callow-hill    StB., 
Philadelphia,  Pa. 
Allen   Mfg.  Co.,  W,   D.,   568  W.  Lake  St.. 
Chicago,  111.  "Miiglc,"  "Ptase,"    ■Ajex." 
Buffalo  Belt  Dressing  Co.,   962  Kensing- 
ton Ave.,  Buffalo,  N.  Y.   "Buffalo." 
Canadian  Graton  A  Knight,   Ltd..    84   St. 

Antolne  St.,  Montreal,  Que..  Can. 
Chicago  Belting  Co.,  113-26  N.  Green  St., 

Chicago,    111.      "Beltex." 
Chicago    Rawhide    Mfg.     Co.,    The,     1301 

Elston  Ave.,  Chicago.   111. 
Cllng-Surface    Co.,    1012-48    Niagara    St., 
Buffalo,        N.        Y.         "Cllng-Surface," 
"Erusa." 
Dixon   Crucible  Co..   Joseph,  Jersey  City, 

Indian    Refining    Co.,    244    Madison    Ave., 

New  York,   N.  Y.     "Bull  Dog." 
OH   Well    Supply   Co.,    213-216   Water   St.. 

Pittsburgh,    P*. 
Olney  A   Warrln.   Inc„   297-301    Lafayette 

St.,   New  York,   N.  Y.     "Howard." 
Philadelphia   Belting   Co..   Sol-OS   Spring 

Garden   St.,   Philadelphia,  Pa. 
Rahmann   A   Co.,   George.    31    Spruce   St., 

New    York,    N.    Y.     ■'Triumph."    "Rah- 

Ranlvlllo  Co..  F.,  341-147  Pearl  St., 
Grand   Rapids.    Mich.     "Penatrol." 

Rhoads  &  Sons,  J,  E„  1!  N.  3rd  St.,  Phil- 
adelphia, Pa. 

Ruboll  Belting  Co.,  41  N.  10th  St.,  Phil- 
adelphia. Pa. 

Schleren  Co.,  Charles  A..  30-38  Ferry  St. 
m,.,..     -0...1.      N      Y.      "Schleren."     "-'- 


Foot." 


"Mlown, 


'Fly 


"Velvetone." 


BELT,      •■ELECTRIC."  — A      belt      with 
groups  of  metal  electrodes  bearing  directly 

against  the  skin  of  the  wearer,  usually  on 
the  abdomen.  These  electrodes,  with  the 
perspiration  of  the  skin  as  electrolyte, 
form  small  batteries  whose  currents  are 
claimed  to  be  curative  of  various  diseases. 
Actually  the  currents  are  so  feeble  as  to 
be  barely  detected,  so  their  benefit  Is 
largely  Imaginary.  One  of  the  few  In- 
stances in  which  the  popularity  of  the 
word  "electric"  has  been  taken  advantage 
of  by  crafty  Impostors. 

BELT  FASTENING  AND  LACING  DE- 
VICES.— Numerous  devices  are  made  for 
splicing  or  fastening  belt  ends  together. 
Frequently  they  are  laced  together  using 
. ._     .......    — .all,c    wlr_     —    _ 

form  Is  a  special  steel  claw  that  Is  ham- 
mered Into  one  end  of  the  belt  and  Inter- 
locks with  a  corresponding  piece  put  on 
the  other  end,  the  two  being  held  together 
as  a  hinge  by  a  steel  rocker  pin.  There 
are  also  numerous  special  brads  and  belt 
hooks.  These  are  hammered  Into  the  belt 
and  clinched  on  the  other  side.  A  small 
plate  with  rivet  holes  is  sometimes  used 
to  fasten  the  belt  ends,  the  rivets  passing 
through  the  plate  and  belt  and  being  upset 
on  the  under  side.  There  are  also  a  num- 
ber of  other  devices  using  steel  wire  In 
special  forms. 
Manufacturers: 
Allen  Mfg.  Co.,  W.   D..  SOS  W.  Lake  St.. 

Chicago,    III.     "Alenco." 
American    Lace   Leather  Co..  Inc.,   Rich- 
mond. Va.    "Eagle." 
Angell  Belt  Hook  Co..  Providence.  R.  I. 
Canadian  Graton   A   Knight,   Ltd..   84   St. 

Antolne  St..  Montreal.  Que..  Can. 
Crescent  Belt  Fastener  Co..  381  4th  Ave., 

New  York,  N.  Y.    "Crescent." 
FLEXIBLE    STEKL   LACING   CO..   4S07- 
1611  Lexington   St..  Chicago.   111.     "Alli- 
gator"   (belt   lacing):    "Turtle,"    "High 
Duty"    (belt    fasteners). 
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Olney  A    Warrln,   Inc.,    297-301    Lafayel 

St..  New  York.  N.  Y. 
Schleren  Co.,  Charles  A.,  30-38  Ferry  S 


BELT  EX. —Trade  name  for  belt  dressing 
manufactured  by  the  Chicago  Belting  Co., 
111-25  N.  Green  St..  Chicago,  in. 

BELTING  FOR  MOTORS  AND  OENER- 
ATORS.— A  belt  la  a  flexible  band  carried 
on    the    periphery   of   pulleys    and    used    to 

as  a  steam  engine,  electric  motor,  gas  en- 
gine or  turbine,  to  some  form  of  driven 
mechanism  such  as  an  electric  generator; 
belts  are  also  used  to  connect  shafting  to 
machinery  and  different  parts  of  machines 
together.  Belts  are  generally  Made  of 
leather,  canvas,  rubber,  band  steel  and  of 
smalt  steel  links.  While  generally  classed 
by  itself,  the  rope  drive  is  a  form  of  belt- 
ing. Leather  belts  are  made  of  one  or 
more  piles  in  thickness,  cemented  together. 
Sometimes  all  plies  are. of  the  same  kind 
of  leather,  but  often  different  kinds  of 
tannage  are  uaed  In  the  same  belt.  Rub- 
ber belts  are  made  of  two  or  more  layers 
of  woven  fabric  cemented  together  With 
rubber  which  is  vulcanised  or  "cured"  tn 
place.  The  steel  belt  Is  simply  a  band  of 
tempered  steel  of  excellent  quality,  with  a 
brazed    or   riveted    Joint    and    running 


of    : 


t  belts 


larger    number    of    small 

links    formed    with    projections    that 

engage  sprocket  teeth.     These  links  lie  side 

by  side,  the  overlapping  ends  being  carried 

on  rivets  or  pins  of  various  kinds. 

Manufacturers: 

Acme  Belting  Co.,  NIlea,  Mich.     "Acme." 

"Black  Diamond." 
Acme  Rubber  Mfg.  Co.,  Trenton,  N.  J. 
Akron    Belting    Co.,    The,    Akron,    Ohio. 

Alexander  Bros..  3rd  ft  Callowhill  Sts., 
Philadelphia,  Pa. 

Allen  Mfg.  Co.,  W.  D..  568  W.  Lake  St., 
Chicago,  III.  "AJax."  "Arm  ft  Ham- 
mer," "Otter-Waterproof."  "Arrow  " 
"Alenco,"    "Victory,"    "Dynamo." 

Allied  Belting  Co.,  The,  Greenville.  ' 
"Ally." 

American    Belting    ft    Tanning    Co.,     136 


Olive 


American  Mfg.  Co.,  Front  A  Walnut 
Wilmington,  Del. 

Beardmore  Belting  Co.,  Ltd.,  39  Front 
St.,  B..  Toronto,  Ont.,  Can. 

Bond  Co.,  Charles,  617-10  Arch  St.,  Phil- 
adelphia. Pa. 

Boston  Betting  Co.,  SO  Elmwood  St.,  Bos- 
ton, Mass. 

Boston  Woven  Hoae  A  Rubber  Co.,  Box 
507T,  Boston,  Mass.  "Bull  Dog." 
"Bison,""  '  '^Congress,"  "Perfection," 
"Senate,"    "Warrior." 

Canadian  Oraton  A  Knight,  Ltd..  SI  St. 
Antolne  St.,  Montreal.  Que..  Can. 

Chicago  Belting  Co..  125  N.  Oreen  St., 
Chicago,  111.  "Reliance,"  "Sea  Lion 
Planer,"  "Sterling." 

Chicago  Rawhide  Mfg.  Co.,  The.  1101 
Blston  Ave..   Chicago,   III. 

Consumers  Rubber  Co.,  The,  1302  Ontario 

Cook'  Belting  Co.,  M.  N„  Howard  A  Fre- 
mont Sts.,  San  Francisco,  Cal.  "Golden 
State."  "Progress,"  "Oakwood."  "Dol- 
phin." "Progress,." 

Detroit  Oak  Belting  Co.,  Detroit,  Mich. 
"Naiad,"  "Flexile,"  "Detroit  Velocity." 
"King/j   "Hummer,"   "Dobeco,"    "Woi- 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 
Dick    Co..    Inc.,    K.    A   J..    Passaic.    N.    J. 


ion  Asbestos  ft  Rubber  Corp..  154 
Nassau  St.,  New  York,  N.  Y. 

Dow.  Inc..  L.  B..  Keene.  N.  H. 

Empire  Mfg.  Co..  Lockport,  N.  Y.  (Cot- 
ton.)     "Bmco,"     "Empire,"     "Nubian," 

Empire  Rubber  ft  Tire  Corp.,   N.  Clinton 

Ave.  A  Mulberry  St.,   Trenton,   N.  J. 
Franklin    Cotton    Mill    Co..    The.    N.    E 

Cor.   Plum   A   Charles  Sts.,    Cincinnati 

Ohio.     "Victor." 
Gdodall    Rubber   Co.,    Inc.,    11th    ft    Race 

Sts..   Philadelphia.   Pa. 
"--■"-■■■      ~'        -     Rubber   Co.,    1144   E. 
Ohio.        "Blue 


Ooodyear    Tli 
Market      St. 

"     "Glide,"   "KUngtite." 


rston  A  Knight  Mfg.  Co..  356  Franklin 
St..  Worcester,  Haaa.  "Heart."  "Ora- 
Knlght,"  "OraKnlght  Dynamo,"  "Pry- 
joak,"  "Spartan,"  "Spar  Oak,"  "Nep- 
tune,"  "Neptune  Dynamo." 


Gump  Co.,  B.  P.,  431  S.  Clinton  St.,  Chi- 

Hamllton      Engine      Packing     Co..      54 -BS 

Alanson  St.,  Hamilton,  Ont.,  Can. 
Hope     Webbing    Co.,     Providence,     R.     I, 

"Hope." 

Jewell  Belting  Co.,  Hartford,  Conn. 
"Black  Diamond,"  "Capitol,"  "Jewell 
Chrome."  "Jewell  Diver,"  "Jewell  King 
Philip,"   "Zenith."  B 

LINK-BELT  CO.,  329  W.  39th  St.,  Chi- 
cago,  III.      "Ewart." 

Moloney  Belting.  Co.,  Ill  N,  Franklin 
St..   Chicago,  111. 

National  Leather  Belting  Co.,  423  E 
Mth  St..  New  York,  N.  Y. 

New  Jersey  Car  Spring  A  Rubber  Co., 
Inc.,  Jersey  City,  N.  J.  "Carsprlng" 
for  car  lighting  equipments. 

New  York  Belting  A  Packing  Co.,  SI 
Chambers  St.,   New  York,  N.  Y.    "Test 

Olney  ft  Warrln,  Inc..  297-301  Lafayette 
St.,  New  York,  N.  Y. 

Page  Belting  Co.,  E.  Penacock  St.,  Con- 
Cord,  N.  H.  "Crown."  "Eureka." 
"Merrimack,"  "Concord,"  "Anchor," 
Crown  _  Planer."     "Tarpon,"     "Never- 


Peerless  Belting  Co.,  Gardenvllle,  N.  Y 
"Black   and    Tan." 

Philadelphia  Belting  Co..  801-03  Spring 
Garden   St.,   Philadelphia,   Pa. 

Pyott  Co..  George  W..  North  Ave.  A 
Noble  St..  Chicago,  III. 

Quaker  City  Rubber  Co..  629  Market  St.. 
Philadelphia,  Pa.  "Ironsides."  "Atlan- 
tic." "Desert."  "Standard,"  "Hercules,' 

Rahmnnn  A  Co..  George.  31  Spruce  St., 
New  York,  N.  Y.  "Comber."  "Granite- 
Oak."  "Kontak,"  "Tenacity  Oak." 

IWnlvlIU-  Co..  V..  241-B47  lVarl  S1-,  GrJind 
P.anlds.  Mich.  "Star,"  "Flex-lte," 
"Waterlde."  "Oko." 

Republic  Rubber  Corp..  Youngstown, 
Ohio.  "Chariot,"  "Hector,"  "Tonka," 
"Challenge." 

Rhoads  A  Sons,  J.  E.,  12  N.  3rd  St.. 
Philadelphia.  Pa.  "Tannate,"  "Strong- 
hold."  "Volta  Dynamo." 

Rubot!  Belting  Co..  41  N 
delphla,  Pa.    "Ruboll." 

Russell  Mfg.  Co.,  620  Russell 
dlelown.    "—        "" " 

Schleren  C  _..  _ __  .   . .   ..._...   . 

New  York.  N.  Y.     "Duxbok,"   "Case. 
"Rock  Oak."   "Dixie." 

Schwartz  Belting  Co.,  74-78  Murray  S 
New  York.  N  Y.  "Axiom,"  Atlanta 
"Dvnamo."    "Globe,"    "Pacific."    "H.-U 

Southern  Belting  Co..  €02-808  8.  Peters 
St.,  New  Orleans,  La.  "Water  King," 
"Crawfish." 

Stanley  Belting  Corp..  32-40  S.  Clinton 
St..   Chicago.   BL     "Stanley.'* 

Stenhen-on  Mfg.  Co.,   Albany.  N.  Y. 

Union  Engineering  Co..  The.  Cuyahoga 
Ave.  A  W.  4th  St..  Cleveland,  Ohio. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York.  N.  Y.    "IT.  S." 

Victor  Balata  A  Textile  Belting  Co..  38 
Murray  St.,   New  York.   N.   Y.      "V-B." 

Voorhees  Rubber  MfK.  Co..  21-68  Bost- 
wlck  Ave..  Jersey  City.  N.  J.  "Criteri- 
on."  "Sensation."   "Power." 

Wnbh    Bros. _  Belting    Co..    Kansas    City, 


to  1500  lba.     The   .    ...-. 

wide  and  formed  Into  four  tool  loops. 
Buckle  Is  1V4  In.  rust-proof  steel  with 
roller  tested  to  760  lbs.    A  metal  pller 


leather  belt  worn  by  llnemt 
heavy  tools  which  otherwise  would  tear 
pockets.  An  outer  strap  Is  usually  riveted 
on  with  ridges  forming  receptacles  for  the 
tools.  Two  rings  are  also  generally  pro- 
vided Into  which  the -lineman  snaps  the 
ends  of  a  safety  strap  that  Is  thrown 
nround  the  pole  or  a  crossarm.  {Also  see 
Straps,  linemen's  safety.) 
Manufacturers: 

BUHRKE  CO..  THE  R.  H.,  1240  Fuller- 
ton  Ave..  Chicago.  HI.  Buhrke  Quality 
tool  belts  with  rings  for  safety  strap  are 
made  of  first  grade  oak  tanned  steer 
hide  harness  leather;  main  belt  t'A  Ins. 


When  writing  to  manufacturers  please 

mention  the 
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Buhrke  Tool  Belt 


holder  Is  riveted  to  left  end  of  belt.  All 
rivets  are  coppered  steel  with  double 
heads;  all  sewing  done  on  hot  wax  lock 
stitch  machine.  They  are  made  in 
waist  lengths  from  36  to  44  Ins.— Adv. 

Industrial  Products  Co..  1001  Chestnut 
St.,   Philadelphia,   Pa.    "loco." 

KLErN  A  SONS,  MATHIAS,  3200  Bel- 
mont Ave.,  Chicago.  III.  We  manufac- 
ture the  famous  "Klein"  select  harness 
leather  tool  belts,  made  with  six  tool 
loops,  strong  "D"  rings  sewn  In  and 
riveted  to  the  main  belt,  which  also 
pass  through  the  main  belt:  sizes  2>d 
ins.  and  3H  ins.  wide.  We  slio  manu- 
facture safety  straps  Hi  Ins.  wide  by 
8  ft.  long,  with  strong  snaps,  at  each 
end.  provided  with  a  buckle  to  shorten 
or  lengthen  the  strap.  See  page  1258  for 
Illustrations  and  additional  Information 
concerning  Klein  producta  and  write  for 
our    complete    catalog    of    construction     , 

SMITH  A  HEMENWAY  CO.,  INC.,  Irv- 
Ington.  N.  J.     No.   458  tool  belt  2'4   Ins. 


"Red   Devil"  No.  458 

wide   is  made  of  the  best  oak  tanned 

leather.  Ifcuble  leather  back.  Five 
loops    for    tools.— Adv. 

BELVIDERE  SCREW  A  MACHINE  CO. 
— Belvldere,  III.  Manufacturer  of  screw 
machine  products  and  spark  plugs.  Pres- 
ident and  treasurer.  Frank  S.  Whitman; 
vice-president.  George  M.  Marshall;  secre- 
tary and  general  manager,  Willis  S.  Brown. 

BEMIS  A  CALL  HARDWARE  A  TOOL 
CO.— Springfield,  Mass.  Manufacturer  Of 
wrenches.  President.  Howard  R.  Bemls; 
secretary.  Edwin  L.  Bemls;  treasurer, 
John  C.  Beggs. 

43EM18  CAR  TRUCK  CO.— 378  Blmlc 
Ave..  Springfield.  Mass.  Manufacturer  of 
bolts,  springs,  etc.  Business  established 
1912.  President  and  treasurer.  Warren  L. 
Boyer:  secretary,  Joseph  A.  La  mm  on. 
Sales  representatives:  David  L.  Beaulleu. 
73  Hamilton  St.,  Dorchester.  Mass.;  Frank 
**■     Bodler.    Monadnock    Bldg.,    San    Fran- 

BENBOW.— Trade  name  for  mine  Insula- 
ors  manufactured  by  J.  H.  Parker  A  Son, 
'arkeraburg,  W.  Va. 
BENCHES,  ELECTRICIANS'  PORT. 
BLE.— In  electrical  construction  a  work 
ench  is  necessary  where  conduit  has  to 
e  cut.  threaded  and  bent.  Although  a 
ench  Is  often  improvised  out  of  planks 
r  boxes  found  on  the  premises,  a  bench 
_D  made  may  represent  much  time  lost  In 
looking  for  materials  and  assembling  them, 
and  Is  frequently  a  rickety  makeshift.  The 
need  la  met  by  the  portable  bench  pro- 
vided with  pipe  vise  and  usually  made  of 
pipe  framework  that  Is  readily  set  up  and 
disassembled,  so  it  may  be  moved  in 
knocked  down  condition. 
Manufacturers: 

Henderson  Electric  Co..  Ampere,   N    J 
New   Britain    Hachln*   Co.,    New  Britain, 

Conn.     "New  Britain." 

Standard    Iron    Works.    Inc..     50G-E10    E. 

74th  St.,  New  York,  N.  Y.     "Standard." 

BEN  CO.— Trade     name     for     heavy-duty 

sockets    made    by    the    Benjamin    Electric 

'"-     *«-      R08   W.   Washington   Blvd.,   Chi- 


ts. III. 


,  Google 
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BENDERS.  BUSBAR.— A  type  of  vise- 
Itke  bench  too]  by  means  of  which  powerful 
leverage  ran  he  applied  In  quickly  bending 
copper  strap  busbfirs  to  any  desired  angle 
and  securing  smooth  bends.  Much  used 
by  switchboard  manufacturers  nnd  erect- 
ors.    A   tool  of  this  type   Is  of  special   Im- 

Inated  sets  and  where  large  bars  are  used. 

Manufacturer!: 

Anderson  Mfg.  Co.,  Albert  &  J.  M..  289- 
305  A  St..   Boston.  Mass. 

General  Devices  &  Fittings  Co.,  4*1-443 
S.   Desplalnes  St..  Chicago.  111. 

CHAS.  J.  PETERSON  CO..  IXC..  T2S  Ful- 
ton St..  Chicago.  111.  Standard  and 
special  busbar  benders  for  bending  bars 
up  to  12  Ins.  x  14  In.,  and  6  Ins.  x  W 
In.,  or  edgewise  bending  up  to  I  in.  X  % 
In.  without  annealing  the  copper.  An 
indispensable  tool  In  forgo  power  station 
installations  where  the  capper  busbars 
e  made  at  the  Job,  or  for  switchboard 


nuifact 


This 


used 


Bulbar  Bander 


tlcal  methods  of  the  meehnmcal 
Insures  accurate  work  without  scars  or 
scratches.  Altontion  Is  called  to  the 
clamping  device  which  Is  operated  bv 
a  crank.  There  are  no  set  screws  to 
be  tightened  and  loosened  with  every 
bend,  all  adjustments  for  the  different 
dimensions  of  copper  .being  automatic 
and  positive.  Cut  shows  samples  of 
work  (proportioned  to  a  12  in.  combiner 
tion    square)    turned    out    without    any 


turns  and  offsets,  if  e 

used.  For  this  purp  _ _ 
monly  use  a  so-called  ■'hlokey"  made  of 
pipe  fittings.  The  shortcomings  of  this 
improvised  tool  are  overcome  by  numerous 
manufactured  conduit  and  pipe  benders, 
which  are  of  various  types,  such  as  the 
adjustable  and  self-adjusting  hlckeya.  roll 
or  grooved  wheel  benders,  pressure  bend- 
era,  etc.  Large  pipe  usually  requires 
special  bending  machines.  (See  Rending 
machines  for  Urge  conduit  and  pipe.) 

Manufacturers: 

American    Pipe-   Bending   Machine   Co..    39 
Pearl  St..  Boston,  Mass.     "Wonder." 

Austin    Co..    The    M.    B..    10K-1B    S.    Des- 
plalnes St.,   Chicago.   111.      ■'Rex." 

Buffalo  Forge  Co..  4D0  Broadway,  Buffalo, 
N.    Y.     "Buffalo." 

Cox,  J.  Fillmore.  Bayonne.  N.  J. 

Henderson  ^Electric    Co.,    Ampere,    N.    J. 

HF.RBST.    PAUL   W..    Chicago.   III.      Ex- 
distributor       for       Anthony's 


Scientifically       de- 
signed:     max  li 
strength,       m  1 


projection 


rnilts 
Threaded       for 

Sure-Grip  ■t?ndV1    p,.pe' 

Hiekev  Made        of        extra 

Hleltey  quality  steel.    Can 

be  readily  used  In  confined  spares  where 

never  break's.  Made' 111  three  alios.  V,', 
%  and  1  in.  See  display  adv.  page 
1258.— Adv. 


OH    Well    Supply  Co..    213-2 


RATTAN  MFG.  CO.,  THE.  562  State  Si- 
New  Haven.  Conn.  (See  display  adver- 
tisement  on   page   1308.) 

Rittenhouse  Co.,  The  A.  E„  Honeoye 
Falls,    N.    Y. 

Skinner  Co..  M.  B..  563  Washington  Blvd., 
Chicago, " 


S  &BETTS  CO..  THE.  63  Veaey 

New    York,    N.    W.       The    "Lakin 

t  the  left  Is  useful  in 


Elbow  Former 


forma  standard  shape  elbows  perfectly 
ajid  accurately  at  any  point  desired. 
It  Is  more  than  merely  a  pipe  bender. 
For  ij  and   %  In.  pipe.— Adv. 


,    Thomas.    501    Shern 


rails 


,   RAIL 


.[red    t 


achlnc 


straightening  mrveil  mils.  Such  machines 
vary  from  crude  field  machines  for  bend- 
ing light  rails,  to  large  and  complicated 
machines' ueivlisiK    the    heaviest    rails    with 

chin's  nre  "usunilv  op-rated  bv  hand  with 
Ihe  force  applied  by  means  of  a  lever  or 
screw.  The  larger  machines  are  operated 
by   hydraulic  or   some   form  ot   mechanical 


Burin   Co..'   The.    Harpy,    111. 

Hi:ftak>  Forge  Co..  430  Broadway.  Buffalo. 

N.    Y.     '■Buffalo." 
Fischer   &   Hayes   Ropt  ft   Steel  Co.,  741- 

745   W.    Van    Buren    St..    Chicago,    111. 
"an-Buck     Mfg.     ~  "       "  J 


It.,    St. 


.    Mo. 


Q.  &  ('.  Co..  Tho,   . 
N.  Y.     -'Samson. " 

Track  Specialties  Co..  Inc..  29  Broadway. 
New  York.   N.   V.     "Superior." 

BENDHICK.— Trnde  name  for  conduit 
fittings  manufactured  by  the  Falrmount 
Electric  &  Mfg.  Co..  59th  &  Woodland  Ave., 
Philadelphia,   Pa. 

BENDINQ  MACHINES,  LARGE  CON. 
DUIT  AND  PIPE— To  bend  wrought  Iron 
and  steel  conduit  or  pipe  over  3  ins.  In 
diameter  requires  much  more  power  than 
can  :»'  exerted  bv  erne  man  working  wEih  a 
Hfki-v  tn-  similm-  improvised  tool.  For  this 
purpose    special     machine*,     either    motor- 

nted  or  hand-operated  by  mechanisms  mul- 
tiplying the  manual  effort,  arc  manufac- 
tured that  facilitate  bending  of  not  only 
large  pipe  but  also  of  smaller  pipe  when 
many  similar  pieces  are  to  be  bent. 

Manufacture  re: 

American  Pipe  Bending  Machine  Co..  39 
JVsrl   St..    P.cMon.    Mwi.      "Wonder." 

Buffalo  Forge  Co..  Kio  Broadway,  Buffalo. 
N.    Y.     "Buffalo." 

Cox.    J.    Fillmore,    Bayonne.-  N.   J. 

Kurk  River  Machine  Co..  N.  Main  St., 
Janosvlllc.  Wis. 

BENDING  MOMENT.— A  measure  of  the 
tendency  to  bend  a  beam  or  member  of  a 
structure,    usually  given  as  the  product  of 

OS 


load  or  bending  force,  times  the  distance 
ihrougb  which  It  arls.  Commonly  i-s- 
presacd  In  pounds-feet  or  pounds  Inches 
Thus  the  bending  moment  on  a  pole  due 
to  a  nlnd  transverse  to  the  line  Is  the 
niii.l  }:rpsi-.;rp  on  the  ^nle  and  wlcs  <one 
■  nam  *  in,*  9  the  height  atove  ground  ol 
ibc   ;i-.;.l;i:,.   crossarm    (approximately) 

BENDS.  ELBOWS  AND  OTHER  FIT- 
TINGS, FIBER  CONDUIT.— The  fittings 
for  fiber  conduit  are  all  of  simple  design. 
Standard  bends  are  of  radii  from  18  to  36 
Ins..  depending  on  the  inside  diameter  of 
the  conduit,  and  either  90"  or  45°.  or  ot 
.s  form,  and  are  5  ft.  in  extreme  length. 
They  are  shaped  from  the  wood  pulp  tubes 
that  form  the  initial  structure  of  standard 
fiber  conduit,  and  after  the  desired  degree 
and  radius  are  obtained  they  are  impreg- 
natfd  with  the  insulating  und  waterproof- 
ing compound.  Special- degree  and  short- 
radiui  bends,  and  S0°  and  45"  elbows  are 
produced  by  mltering  and  shaping  the 
wood  pulp  tubes  and  then  Impregnating 
I  hem.  Fiends  are  used  for  accommodating 
rabies  from  underground  conduit  to  poles 
for  overhead  distribution,  also  for  central- 
station  and  sub-station  distribution;  the 
S  b'^nds  are  used  whore  It  Is  necessary  to 
offset  the  allnement  of  cable  runs.  Elbows 
are  used  where  it  Is  desired  to  make  sharp 

Couplings     or      sleeves      for      Harrington 

joints  sre  generally  furnished  with  the 
straight  ducts  designed  for  that  joint,  one 
coupling  being  supplied  with  each  length 
of  duct  or  fitting.  Split  couplings  are  also 
made  with  a  bevel  longitudinal  slit  permit- 
' '•■■■'"    '"  *~  slipped   over  two  abutting 


have  1) 


ting  then.   „    ,  ,    ..   _ „. 

duel  ends;  they  permit  short  lengths  of 
J  llso  ducts  whose  ends 
and  had  to  be  cut  off, 
iimn  imvtiiiiiis  waste.  Tees,  crosses,  caps, 
plugs  and  Junction  boxes  of  the  one.  two, 
three,  or  four-way  type  are  also  manufac- 
tured for  use  with  fiber  conduit.  All  fiber 
bends,  elbows  nnd  other  fittings  are  sup- 
■ockct  or  Harrington 


Manufacturers: 

American    Fibre    Corp.,    103    Park    Ave., 
New  York,  N.  Y.     "American." 

1  &  Co..  B.   S„  31  Union  Sq-  New 


0„    THE,    Orange- 
Ave.     & 


ricks! 


York.  I» 
FIBRE    CONDl'lT 

burg.  N.  Y.     "Ora 
Johns-Manvllte.     Int 

41st  St.,  New  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO..  Ful 

ton  Bldg.,  Pittsburgh.   Pa.     "National. ' 

(See  display   ailv.   pages   1302-1304.) 

O.  K.   Metal  Box   Co.,    IDS  Greenwich   St, 

New   York.  N.  Y. 
BENEDICT.— Trade 
anodes,     rods,     sheets,     etc.,     manufactured 
by    the    American    Brass    Co..    414    Meadow 
St.,    Watfrbury,   Conn. 

BENEDICT  MFG.  CO.— East  Syracuse, 
N.  Y.  Manufacturer  of  togs.  Business 
established  ISMS.  President  and  general 
manager.  H.  L.  Benedict:  vice-president. 
(ieo.  N.  ("rouse;  secretary  and  snles  man- 
ager, L.  E.  Barnes;  treasurer.  R.  B.  Roan- 

BENJAMIN  ELECTRIC  MFG.  CO.— Chi- 
cago. 111.  Manufacturer  of  electric  lighting 
specialties,  Industrial  lighting  equipment, 
wiring  devices,  marine  lighting  and  signal- 
ing apparatus,  gas  and  vaporproof  fixtures. 
Industrial  and  automobile  signals,  panol- 
boards  and  cabinets,  punch  press  efficiency 
and  safely  devices,  enameled  steel  reflec- 
tors and  specialties,  deep  stamping  and 
drawn  work.  Business  established  Jyoi. 
President.  R.  B.  Benjamin;  vice-presidents. 
J.  H  Fall.  Jr.,  and  Walter  11.  Steele:  treas- 
urer. W.  Civile  Jones;  secri-laty.  Keen'  H. 
Aldington.  Main  office,  806  W.  Washing- 
ton Blvd..  Chicago.  III.  Factories,  Chicago 
and  llesplaines.  111.  Branch  offices  and 
warehouses.  247  w.  17th  St.,  New  York. 
N.  Y.;  5S0  Howard  St.,  San  Francisco,  Cal.: 
Toronto.  Ont. ;  Montreal.  (Juo.  District 
offices,  Boston.  Mass.:  Pittsburgh.  Pa.; 
Baltimore.  Mr!.;  Minneapolis.  Minn.:  St. 
Louis.  Mo.:  New  Orleans,  La.:  Cleveland, 
Ohio.   Seattle.   Wash. 

BENJAMIN-STARRETT.  —  Trade  name 
for  paiiellioarde  and  cabinets  manufactured 
hv  the  Benjamin  Kleerric  Mfg.  Co.,  SIM  W. 
Washington   Blvd.,   Chicago,   111. 

BENNETT.— Trade  name  for  surge  nr- 
'     '     -ed  by   the  Electro  Serv- 


.    Mar 


ta,   Gn. 


BENNETT-O'CONNELL       CO.— 3800      S. 

\1.irenri    St..    I'hiee.uo.    111.     Manufacturer  ot 
MjliskeiM'.    piaier^'    and    buffer's'    equipment 


BENNINGHOFEN 
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treasurer  and  general  manager.  O.  M. 
Worthing!  on ;  secretary,  I*  J.  Qually, 
Brunch  office,  Ayer-0-Connell  Mfg.  Co.. 
Meriden.  Conn.  Factories.  Chicago,  III-, 
and  Meriden,  Conn. 

BENNINGHOFEN  A  SONS,  C— Hamil- 
ton. Ohio.  Manufacturers  of  gasoline  en- 
gines and  mica  slitting  machines.  Busl- 
npHK  established  1312. 

BEN0L1TE  CO.,  INC — 331  4th  Ave., 
Pittsburgh,  Pa-  Manufacturer  of  Insulat- 
ing varnishes  and  compounds.  Bualnesa 
established  190B.  President.  O.  A.  Benney. 
Factory.  Manor,  Pa. 

BENSON  CO.,  ALEXANDER  R.~Hud- 
,on      N.     Y.       Manufacturer     of     soldering 

..Lloyd  It.   ~   '" 

president,  if.   E 
manager,  Robei 

BENT  GLASS  NOVELTY  CO.,  THE-— 
334  Canal  St.,  New  York.  N.  Y.  Manufac- 
turer of  illuminating  glasswr™  "'-—-- 
establish!  "  '        '""'  " 


:.   Zetache:    seerotary,   I 


BENT    RUNG    LADDER    *    MFG.    CO.- 


,    Indiana, 


Pa.      Mar 


imifae 


.  Wettllng. 


r  and  gen- 


.,.    ..„_,..,   ...    -leetrlcU— _. 
plants  and  all  general  purposes. 
J.  B.  Powell; 
oral  manager, 

BERENDSEN,  INC..  SOPHUS.— 305  1st 
Ave  New  York,  N.  Y.  Manufacturer  of 
adjustable  electric  lamps.  J.  Beckett, 
sales  manager. 

BERG  ELECTRIC  CAR  CO.— SOI  6th  Ave., 
New  York,  N.  Y.  Manufacturer  of  electric 
pleasure   cars. 

BERGEN  CO.,  THE  J.  D.— Meriden, 
Conn.     Manufacturer  of   table  and  reading 

BERGER  A  SONS,  C.   L.— Boston.  Mass. 


Mai 


.    CO.— 229'23T    Arch   St., 

Manufacturer   of   eke- 

md  roofers'   supplies  and 


.   Chi 

._„...    ....      Manufacturer    of    current    iiidl- 

catora  and  adapters.  Sales  representatives 
Paul  Roche  &  Co.,  43  Warren  St..  New 
York.  N.  Y.;  James  E.  Gleason  Co.,  Bit 
W.  Jackson  Blvd.,  Chicago.  III. 

BERGSOE  PROCESS.— A  process  for  th< 

the  scrap  is  detlnned  by  the  action  of  a 
solution  of  tin  chloride  (SnCl,);  the  re- 
sulting SnCb  solution  is  reconverted  tc 
SnCl,  by  the  electrodep6sltion  of  part  of 
Us  tin  content. 

—Trade   name   for   electi 

„     _       lanufactured    by    the 

PittsfleU   Machine    "    "~  '""" 


BERRY  FAN  CO.,  A.  HUN.-  28  Blnford 
St..  Boston.  Mass.  Manufacturer  of  ven- 
tilating funs.  President,  Helen  A.  H. 
Berry;    secretary   and    treasurer,    Mary    H? 

BERTH     LAMPS.— For    the    convenience 

of  passengers  on  Bleeping  cars  eac^i  berth 
(especially  the  lower)  is  usually  provided 
with  a  small  Incandescent  lamp  at  each 
end,  recessed  in  the  outer  wall  of  the  car. 
There  Is  either  a  push  button  switch  be- 
low the  lamp  housing  or  the  lamp  Itself 
Is  mounted  on  the  Inside  of  the  hinged 
cover  of  the  housing  so  that  opening  and 
closing  the  cover  closes  and  opens  the 
lamp  switch.  (For  manufacturers  see  Fix- 
tures,  lighting,  car,! 

BERTHOLD  ELECTRICAL  MFG.  CO — 
127-129   S.   Oreen   St..   Chicago.   111.      Manu- 

Buslness  established  1918.  General  man- 
ager. F-dw.  E.  Berthold. 

BERTM  AN. —Trade  name  for  electric 
hair  driers  manufactured  by  Mathlas 
Thome,  22  W.  Monroe  St.,  Chicago,  111. 

BERWICK.— Trade  name  for  electric 
rivet  heater  manufactured  bv  the  American 
Car  A  Foundry  Co.,  165  Broadway.  New 
York.   N.   Y. 

BERYLITE.— Trade  name  Tor  Illuminat- 
ing glassware  manufactured  by  I..  Plaut  & 
Co.,   431  E.  23rd  St.,   New  York.  N.  Y. 

BESCO — Trade  name  for  battery  repair 
shop  equipment  manufactured  by  the  Bat- 
tery Equipment  St  Supplv  Co.,  1400  S. 
Michigan    Ave.,    Chicago,    111. 

BESCO— Trade  name  for  electric  Iron 
manufHCtured  by  the  Brock  Snyder  Mfg. 
Co..  Grimsby.  Ont..  Can.  Exclusive  dis- 
tributor. Wentworth  Electric  Co..  I 
Bldg..  Hamilton.  Ont.,   Can. 

BESCO. —  Trade     name     for     Inter 


and    g  8 

beta    i 


BEST IX.— Trade  name  for  insulating  ce- 
the  Joseph  W.  Hays  Corp.,  Michigsn  City, 

BETA  RAYS.— The  second  type  of  radia- 
tion  emitted  by  radium  and  similar  radio- 
's,  the  others   being  alpha 

_   __va.     In   penetrating   power 

's  are  intermediate  between  the 
They  are  markedly  deflected  by  a 
magnetic  field  and  In  ihe  opposite  direc- 
tion to  alpha  rays,  this  being  due  to  the 
negative  charges  carried  by  the  beta,  rays 
compared  with  the  positive  of  the  alpha 
rays.      (See  Radioactivity;  also  Radium.) 

BETHANY.— Trade  name  for  gaskets  for 
flange  Joints  manufactured  by  the  Metallo 
Gasket  Co.,  New  Brunswick,  N.  J. 

BETHLEHEM.— Trade    name    for    spark 
plug     manufactured     by     the     Bethlehem 
Spark  Plug  Co.,   Inc.,   Bethlehem.   Pa. 
BETHLEHEM   SPARK  PLUG   CO.,    INC. 


lethlehem, 


plugs 
dent, 


E.    H.    Sch' 


Hanufactur..    _.   „„ 

istabllshed  1912.  Presi- 
-at>;  vice-president  and 
V.  S.  Moore 


BERKSHIRE.- 
washlng    i 
Pittsfle"'' 
Mass. 

BERNFELD      DIAPHRAGM, 
phraem   designed    to   withstand    the 


f  Tool    Co.,    P1Usfic]d, 

..     dla- 

_    _    _  _  trolysls;    It    ia 

made  by  treating  sheet  asbestos  with  acid 

BERNITZ    FURNACE    APPLIANCE    CO. 

—15  State  St.,  Boston.  Mass,     Manufacturer 
of  lire  brick  and  refractories  for  boiler  fur- 

BERNZ      CO.,     OTTO.— Newark,      N.      J. 

Manufacturer    of    brazing    outfits,    torches, 
soldering  coppers   and    lire   pots.     Business 


established    1870. 


;ory,  17-37  Ash- 
land St..  Newark.  N.  J,  Branch  office  and 
warehouses,  05  Vescy  St..  New  York,  N.  Y. 
District  office.  244  California  St..  San  Fran- 
cisco. Cal.  Sales  representatives,  Henry  J, 
Veith.  Jr..  New  Orleans,  La.;  James  J. 
Crawford  &  Co..  Stahlman  Bldg.,  Nashville. 
Tenn.;  American  Specialty  Co.,  28  N.  Sth 
St..  Richmond.  Va. 

BERRY.— Trade  name  for  ventilating 
fan  a  manufactured  by  the  A.  Hun  Berry 
Fan  Co.,    28   Blnford  St..   Boston.   Mass. 

BERRY  BROS.— Detroit,  Mich.  Manu- 
facturers of  Insulating  varnishes.  Business 
established  1*58.  Sales  manager.  O.  L. 
Forgey.  Main  office.  Detroit.  Mich.  Fac- 
tories, Detroit,  Mich.,  and  Walker,  Ont., 
Can.  Branch  offices,  103  Park  Ave.,  New 
York.  N.  Y.:  199  Purchase  St.,  Boston. 
Mean.:  331  N.  4th  St..  Philadelphia.  Pn.; 
117  W.  Grand  Ave.,  Chicago.  III.;  418  E. 
Sin  St.,  Cincinnati,  Ohio;  250  1st  St..  San 
Fianclsco.  Cal. 


BESELER     CO. 


LES.— 131-33     E. 

w  York,  N.  i.  Manufacturer 
spotlights  and  stereoptlcons. 
iabltshed    1869.      President,    P. 


F.    Schwanhausser.    Jr.      Sales 


E.    H.    Kemp, 


Market    St.,    San 


Bldg., 


BE  SO.— Trade  name  for  low-voltage 
transformers  manufactured  by  the  Ber' 
rand  F.  Miller  Co..  High  &  Canal  Stt.. 
Trenton,  N.  .1.  Exclusive  distributor,  Betts 
&  Betts  Corp.,  Bll  W.  42nd  St..  New  York 
N.   Y. 

BESSEMER  GAS  ENGINE  CO.— Grove 
City,  Pa.  Manufacturer  of  RB9  and  oil  en- 
gines. President.  John  Carnithers:  viee- 
presldent.  A.  3.  Hull;  secretary.  John  Mc- 
Cunc,  Jr.;  treasurer.  E.  J.  Flthlan;  sales 
munnger.  C.  F.  Flthlan.  Main  office  and 
factory,  Grove  City.  Pa,  Branch  offices. 
60  Church  St..  New  York.  N.  Y.;  1101 
"Is;..  Pittsburgh.  Pa.:  SIS  Cftl- 
Cleveland.  Ohio:  210  Wag- 
.....  Fort  Worth,  Tex.:  Newark 
Trust  Bldg..  Newark,  Ohio:  815  Market 
St..  Shreveport.  La.;  Bartlesvllle.  Okla.; 
Ranger.  Tex.;  Parkersburg,  W.  Va.;  Bre- 
men. Ohio;  Irfxtan.  Ohio:  402  Gwynne  Bldg., 
Cincinnati,  Ohio;  Winchester,  Ky.;  20  E. 
Jackson   Blvd..   Chicago.    111. 

BEST.— Trade  name  for  attachment 
plugs  manufactured  by  the  Best  Electric 
Corp.,  470  Broadway.  New  York,   N.  Y. 

BEST  BEST  IRON  WIRE.— Common 
tiade  name  for  iron  telegraph  and  tele- 
phone line  wire  of  quality  and  purity  su- 
rvrfor  to  Best,  but  inferior  to  Extra  Best 
Best  wire.  Usually  abbreviated  BB.  (For 
manufacturers,    see    Wire,    iron    line.) 

BEST  ELECTRIC  CORP.— New  York, 
N.  Y.  Manufacturer  of  wiring  deviivn  mxl 
fixture  fittings.  President  Henrv  Hvman: 
treasurer  and  general  manager,  G,  Frankel. 
Main  office  and  factory,  476  Brondwav.  New 
York.  N.  Y.  Branch  offices.  549  W.  Wash- 
ington St..  Chl-sgo,  111.;  335  Minna  St.. 
San  Francisco.  Cal. 

BEST  IRON  WIRE— A  trade  name  In- 
troduced many  years  ago  to  elesfgnate 
what  «as  then  the  highest  quality  Iron 
wire  for  telegraph  lines.  It  has  since  been 
exceeded  by  Best  Best  and  Ext™  Best 
Best    wire,    snd    is    now    the    lowest    grade  | 


_ Davidson; 

vice-president,   secretary  and   treasurer.   E. 

BETHLEHEM  STEEL  CO.— Bethlehem, 
Pa.  Manufacturer  of  magnet  and  other 
steel.  Main  office,  B:thlehem.  Pa.  Fac- 
tories, Lebanon.  Bethlehem,  Slcetton.  Pa,; 
Baltimore,  Md.  Branch  offices,  Atlanta, 
Ga.;  Detroit,  Mich.:  Baltimore,  Md.;  New 
York.  N.  Y.:  St.  Louis.  Mo.;  Boston.  Mass  ; 
Philadelphia,  Pa.;  San  Francisco,  Cal.;  Chi- 
cago, 111.;  Washington.  D.  C.i  Cleveland, 
Ohio;   Pittsburgh.   Pa, 

BETSON  PLASTIC  FIRE  BRICK  CO., 
INC.— Rome,  N.  Y.  Manufacturer  of  boil- 
er settings,  arches,  baffle  walls  and  fur- 
nace linings.  Established  1900.  President 
and  secretary,  F.  J.  Jewell:  vice- president 
Main  office, 


■J.    Y.      Branch   t 

50  Church  St.,  New  York.  N.  Y.; 
308  S.   Wabash  Ave..  Chicago,  III. 

BETTALYTE.— Trade  name  for  tungs- 
ten and  nitrogen  lamps  manufactured  by 
Id-  iletliilytt'  [nciimleaeent  r-amp  Co.,'  Inc.. 
366   W.   15th   St.,   New  York.  N.  Y. 

BETTALYTE  INCANDESCENT  LAMP 
CO.,  INC.— 366  W.  16th  St.,  New  York, 
N.  Y.  Manufacturer  of  Incandescent  lamps. 
Business  established  1920.  President  and 
general  manager,  G.  M.  Jost;  vice-presi- 
dent,   F.    Alexander;    secretary    and    treas- 

BETTER  WASHER.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Berthold  Electrical  Mfg.  Co.,  127- 
129  S.   Green   St.,   Chicago,   111. 

BETTS  A  BETTS  CORP.— 611  W.  42nd 
St..  New  York,  N.  Y.  Manufacturer  of 
electric  signs,  Christmas  tree  lighting  out- 
fits and  other  electrical  specialties.  Busi- 
ness established  1905.  President  and  sales 
manager,  James  H,  Betts;  secretary,  treas- 
urer and  general  manager,  Louis  Henger- 
er.  Factories.  New  York.  N.  Y.,  and  Tren- 
ton. N.  J.  Sales  representatives.  Blttman 
&  Battee,  Inc..  San  Francisco.  Cal. 

BETTS  PROCESB.— The  process  by 
which  lead  is  refined  electrolytically.  The 
operation  Is  very  similar  to  that  of  the 
multiple  system  of  copper  refining.  The 
tanks_are   of   wood   or   cement    lined    with 


...  .0  to  110  g.  of  free  acid  per 
Iter.  A  little  glue  or  gelatine  must  be 
idded  to  the  electrolyte  to  make  the  de- 
ioslt  smooth  and  coherent  at  a  suitable 
urrent  density.  The  cathode  starting 
beets  are  made  by  pouring  out  a,  thin 
heet  of  pure  lead  on  an  iron  plate.  The 
niahed  cathodes  are  89.99+%  lead.  Bis- 
nuth   as   well    as    precious    metals   are   re- 


frtil    f 


i  the   slimes 


uth   the  value  or 
»ved  In  the  other 

Electroly- 


their , _  ..,-..„„    —   ..... 

lead   is  dissolved   from   tliem.  "The  process 
Is    too    costly    to    compete    with    Are    re- 
fining for  ordinary  lend,   hut  for  lejid   eon. 
talnlng   considerable 
the  latter,  which  is  nui  »,.™ 

processes,    makes   it   profitable.      ... 

tic  lead  refineries  are  being  operated  at 
Omaha,  Neb;  East  Chicago,  Ind.;  and 
Trail,  B.  C,  Canada. 
BETZ  CO..  FRANK  S-— Hammond.  Ind. 
imiifaeturrr  of  electrical  equipment  for 
mtlulu.  phyaicjans  and  hospitals.  Busi- 
es established  1855.  President.  Frank  S. 
ftz;      vice-president,      George     Hannaua;-; 
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.  A.  P.  Rohrer;  gen- 
eral manager,  C.  A.  Taylor:  sales  manager. 
H.  W.  Margenau.  Main  office  and  factory, 
Hoffman  St.,  Hammond,  Ind.  Branch 
offices,  30  E.  Randolph  St..  Chicago.  III.; 
6-8  W.  48th  St.,  New  York,  N.  T. 

BEVEL.  GEARS— A  pair  of  toothed 
wheels    transmitting    the    rotation    ol    one 

monly  90  degrees.  II  change  of  speed  Is 
also  to  be  effected,  the  ratio  of  the  num- 
ber of  teeth  must  be  the  Inverse  of  the  de- 
sired ratio  of  the  shaft  speeds.  (See  state- 
ment of  general  principles  and  practice 
under  Gears.) 

BEVIN    BROS.    MFQ.    CO.— East    Hamp- 
ton,    Conn.       Manufacturer    of    unmounted 
bells.      Business    established    1832. 
dent,    A.    Torry   Bevln;    secreta: 
Purple;   treasurer,  C.  G.  Bevln. 
resentatlve,  J.  H.  Graham  A  Cj.,  lis  uiiin- 
hers  St..  New  York,  N.  Y. 

BEYER  A  CO.,  L.-2337-39  E.  4th  St., 
Cleveland,  Ohio.  Manufacturers  of  real' 
dence    lighting   fixtures. 

B.O.—  Trade   name   for  self-feeding  port 
ortable  conveyors 


;    secretary,   Mayo   S. 


-_       by       tl 

Aurora,  III. 

BO.— Trade  na 
manufactured  by 
Co.,    Detroit,    Mien. 

URVE.— The    nam 
n  or  magnetlxatloi 


Co. 


S-H    I 


between  magnetic  intensity  (H)  and  flux 
density   (B).     See   Magnetization  curves. 

BL— The  form  Bl  is  the  chemical  symbol 
for  the  metallic  element  bismuth. 

BICHROMATE  CELL— A  wet  primary 
cell  or  battery  with  carbon  and  zinc  as 
electrodes,  and  a  strong  solution  of  potas- 
sium bichromate  and  sulphuric  acid  as 
electrolyte.  The  zinc  plate  Is  usually 
amalgamated,  placed  between  two  carbon 
plates  and  arranged  so  It  may  be  lifted 
out  of  the  electrolyte  when  not  In  active 
use  so  as  to  prevent  rapid  disintegration. 
The  cell  gives  the  highest  e.  m.  f.  of  any 
of  the  better  known  primary  batteries 
C  to  2  26  vo.ts)  but  Is  troublesome  In  use 
because  of  the  need  of  lifting  the  sine; 
It  is  therefore  but  little  used  nowadays. 
*-o    known    as    roggendorfa 


cell. 

BICKNELL- 


HOMA 


.     CO.  —  Gt 

r   of   motor-drl' 


O.  W.  Carpenter;  manager,  F.  A.  Bicknell 
BIDDLE-GAUMER  CO — 3816-56  Ijm- 
caster  Ave..  Philadelphia  Pa.  Manufac- 
turer of  lighting  fixtures  and  portable 
electric  lamps.  Business  established  1882. 
President,     Robert    Blddle;     vice-president, 


Jr. 

Philadelphia.    Pa.      Manufacn 

trlcal    testing   and    Indicating    ui.u *., ..=..«,. 

Business  established  1895. 

BIERCE. — Trade  name  for  guy  anchors, 
guy  wire  protectors  and  cable  rollers  man- 
ufactured by  the  Specialty  Device  Co.,  10$ 
W.   3rd  St.,   Cincinnati,   Ohio. 

BIFILAR    SUSPENSION.— Suspension 
the   moving  element    (roll  or  needle),   of 


of  t 


winding;     frequently 

colls.     The   wire   Is   first  doubled   back 

Itself  and   then   wound   on   like   duplex 

twin   wire.     To   avoid   doubling   back,    

wire  from  two  spools  may  be  carefully 
spliced,  the  Joint  well  Insulated  and  then 
wound  on  the  coil  from  both  spools  slmul 
taneously.  The  inductance  of  one-half  thi 
winding  neutralizes  that  of  the  other  ha' 
which   lies  parallel   with   It  throughout. 

BIG  BEN.— Trade  name  for  gasoline  en 
gine  manufactured  by  C.  Bennlnghofen  & 
Sons,  Hamilton,  Ohio. 

BIG      BEN.— Trade      name      for      electric 
vacuum  cleaners  manufactured  by  the  Cli- 
i    Mfg.    Co.,    1109    Fulton   St.,    Chicago. 

t  clips 


resident 

easuror.     D.     A.     Benson.       Branch 
438   Commercial    Trust    Bldg.,   Phil- 
adelphia,  Pa.;   47  Kilpatrick  Ave.,  Chicago, 
JIL:    1211    Bessemer  Bldg.,  Pittsburgh,   Pa. 
BIG    3. — Trade    name    for    vacuum    type 


Wis. 

BIGELOW       CO.,       THE.— New      Haven. 

Conn  Manufacturer  of  fire -tube  and 
water-lube  boilers.  President,  George  S. 
Barnum'  secretory,  Starr  H.  Barnum. 
Main  office  and  factory,  New  Haven. 
Conn.  Branch  offices,  Singer  Bldg.,  New 
York.  N.  Y.;  Oliver  Bldg.,  Boston.  Mass.: 
Commercial  Trust  Bldg.,  Philadelphia,  Pa. 
BIGELOW- HORNSBY.- 


factured  by  the 
Blgeiow  Co..  New  Haven,  Conn. 

BIGGS  BOILER  WORKS  CO.— Akron. 
Ohio.  Manufaclurer  of  tanks  for  power 
houses,  etc. 

BIJUR  MOTOR  APPLIANCE  CO.— 
Hoboken.  N.  .1.  Manufacturer  of  automo- 
bile starting  and  lighting  systems.  Presi- 
dent. Joseph  Bijur;  vice-president  and 
sales  manager,  Charles  Marcus;  secretary, 
E  E  Lewis-  treasurer,  Mr.  Berggren;  gen- 
eral manager,  D.  B.  Gauchet.  Main  office 
and  factory.  16th  &  Garden  Sts..  Hoboken. 
N  J.  Branch  office,  1208  Kresge  Bldg,, 
Detroit,    Mich. 

B1LCHACO.— Trade  name  for  Insulating 
i>alnts  and  varnishes  manufactured  by  the 
BllllngB-Chapln  Co.,  1153  E.  40th  St., 
Cleveland,    Ohio. 

BILLING  MACHINES,  ELECTRICALLY 
OPERATED.— Motor-driven  office,  equip- 
ment Including  typewriter  and  computing 
machine    attachments    for    preparing    ""- 


for    i 


j  provided 
■xibTe  cord"  and  attachment  plug 
nee t ion  to  ordinary  lighting  cir- 
!  thev  require  but  little  power  for 


111. 


„..,,„. They  are  characterized   by 

curacy,  speed  and  neatness,  being  superior 
in  esbli  of  these  respects  to  even  experi- 
enced bill  clerks.  Their  use  effects  con- 
siderable saving  In  clerical  expense  In  the 
cose  of  elrctric  central-station  companies 
and  other  organisations  that  have  large 
numbers   of    bills  to   prepare. 

Manufacturers: 

Elliott- Fisher    Co.,    Harrlsburg.    Pa. 

BILLINGS  A  SPENCER  CO.,  THE.— 
Hartford,     Conn.       Manufacturer    of    pliers 

BILLING6-CHAPIN  CO.,  THE.  — 
land,  Ohio,  Manufacturer  of  insulating 
and  protective  paints,  varnishes  and  Im- 
pregnating compounds.  President.  N.  D. 
Chapin;  vice-president,  J.  M.  Bacon;  secre- 
tary and  treasurer,  H.  C.  Acker;  sales 
manager,  N.  T.  Chapin.  Main  office  and 
factory,  1163  K.  40th  St..  Cleveland,  Ohio. 
Branch  offices  and  warehouses.  US  High 
St..  Boston,  Mass.;  438  Pearl  St.,  New  Yorl- 
N.  Y. 

BILLITER-LEYKAM  CELL.— An  elei 
trolytlo  cell  of  the  uell-jar  type,  designe 
for  the  production  of  alkali  and  ohlorlr 
from  brine  solution.  Bee  Alkali,  electrol) 
tic. 

BILLfTER.  SIEMENS  CELL.— An  elei 
trolytlc  cell  of  the  horizontal  dlaphragi 
type,  designed  for  the  production  of  alka 
and  chlorine  from  brine  solution.  Si 
Alkali,    electrolytic. 

BINAURAL.— Relating  lo  or  used  wll 
both  ears.  "Much  of  man's  ability  to  tell 
from  which  direction  a  sound  is  coming 
Is  due  l«  his  having  two  ears  Instead  of 
one.  If  the  sound  mines  from  straight 
ahead.  I»  >lh  ears  hear  the  sound  with 
equal  loudness  and  at  the  same  time.  If  It 
comes  from  »  point  to  the  right  or  left, 
the  •  nr  »n  Ibe  corresponding  side  hears  It 
mnre  loudly  ihan  the  other.  This  same 
fact   is   made   use  of  in   the  geophone.   the 


They  are  generally  made  of  brass  In  not 
very  large  sizes.  The  binding  post  may 
consist  of  a  small  screw  with  a.  shoulder 
on    it    mounted    permanently    on    the    ap- 


s.     The  bare  wire  or  wire   terrolr 
and  a  small  round  nut  or  wing  n 


secure  the  wire  In  the  hole.  There  are  a 
number  of  other  forms  used  for  similar 
purposes;  sometimes  they  are  nickel -plated. 
Binding  posts  are  made  In  large  quanti- 
ties by  manufacturers  of  brass  screw- 
machine  products  for  use  by  electrical 
manufacturers. 
Manufacturers: 
Adams  Morgan   Co..   Alvln   Place,   Upp>r 

Montclalr.  N.  J.     "Amco". 
American     Pin     Co..     The,     Waterbury. 

Conn.      "Amplnco". 
American    Radio    &    Research    Corp.,    21 

Park   Row,   New   York,   N.  Y. 
Bowman    &    Co.,    A.    W.,    23    Church    St., 
Cambridge,     Mass.     (Exclusive    distrib- 
utor.  Franklin  Sales  Co.,   25  N.  Frank- 
lin St.,  Chicago.  111.) 
Eastern    Precision    Electrical    Instrument 
Co.,  88-71  Observer  St.,   Koekvllle  Cen- 
tre,  N.   Y. 
EBY  MFQ.  CO.,   H.  H..  1302  Wallace  St., 
Philadelphia,    Pa.      The    accompanying 
cuts    Illustrate    the    ■■Leader",    a   new, 
patented    binding    post.      The    contact 


positive  contact  and  per- 
mits use  of  a  smaller  and  less  expan- 
sion post  for  a  given  current  capacity. 

Made  In  5  sizes,  ranging  from  G  to  300 

amperes,  plain  or  nickel  plated. — Adv. 
Fahnestock    Electric    Co.,     East    Ave.    & 

Sth   St..  Long  Island  City.  N.  Y. 
Federal     Telephone     *     Telegraph     Co., 

Buffalo,   N.   Y.      "Federal." 
General    Insulate    Co.,    1001-1024    Atlantic 

Ave..   Brooklyn,    N.   Y. 
Gray  &   Danlclson   Mfg.   Co.,  679  Howard 

.St.,    Sim    Francisco,    Cal. 
Harvard    Electric  Co..   525  W.  Van  Buren 

St.,  Chicago,  III. 
Kennedy   Co.,    The   Colin   B.,    140   Second 

St..   San   Francisco.   Cal. 
Klitzen   Radio  Mfg.  Co.,   Inc..   Flett  Ave., 

Racine.  Wis. 
Llddeli    Electric    Mfg.    Co..    The,   4B1    N. 

Washington    Ave.,    Bridgeport,     Conn. 

Morse,  Frank  W.,   289  Congress  St.,   Bos- 
National  Acme  Co.,  The,   B.   131st  St.,  A 

Coil.    Ktl..    Cleveland.    Ohio. 
National    Acme    Co..    The,    278    De   Cour- 

celles.    St.   Henri,    Montreal.   Que..  Can 
Parkin  Mfg.  Co..   San  Rafael,  Cal. 
Porcelain   Binding  Post  Co.,  Jersey  City, 

N.    J. 
Pyrolectrlc     Instrument    Co.,     636-«70    E. 

State   St.,    Trenton,   N.   J. 
Hsidio    Electric    Co.    The    3807    6th    Ave., 

Pittsburgh.    Pa. 
Radio    Service    &    Mfg.    Co..    4S4    Merrick 

Rri..    Lynbrook.    L.    L,    N.    Y.      "Radio 


Somervllle  Radio  Laboratory.  10!  Heath 
St..    Somervllle.   Mass.      "Sorala". 

Standard  Scientific  Co.,  9  Barrow  St., 
New   York,   N.  Y. 

Stanley  &  Patleraon,  34  Hubert  St.,  New 
York.  N.  Y. 

STATES    CO.,     THE.     72    Francis    Avs.. 

Stlmpson    'Co..     Edwin    B.,     70    Franklin 

Ave..  Brooklyn.   N.   Y. 
Treseo,  1201  Kohl  Bldg..  Davenport,  Iowa. 

"Perfection." 
Waterbury      Mfg.     Co.,      286     Brand     St.. 

Waterbury,  Conn. 


JU3IV 
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WESTINOHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1395-1402.' 

SINKS    SPRAY    EQUIPMENT    CO 3120 

Carroll  Ave.,  Chicago.  IlL  Manufacturer 
of  cooling  ponds,  power  plant  oil  burners 
and  paint  spraying  machines.  Business 
established  1899  as  Star  Brass  Works. 
President  and  treasurer,  Joseph  Blnks; 
vice-president  and  general  manager,  H.  D. 
Blnks;  secretary.   K.   W.  Peterson, 

BINNACLES,  ELECTRICALLY  LIGHT- 
ED SHIP'S  COMPASS.— Electrically  light- 
ed   blnnac.es    are    used    to    support    and 


I    the 


snaatini 


....      _  orroerly   oil    lamps,    _.  . 

each   side   of   the   binnacle,   were  used,   but 
on    the    larger    ship) 
used  they 


j   electricity    Is 

.„    _.  _   .._ _mlnated  by  an  elr- 

c  lamp  In  the  top  of  the  hood.    The 


Nautical    Instruments    Mfg.    Co.,    Inc. 
G5S     Hendrlx     St..     Brooklyn.    N.     T. 
"Nautico." 
BINSWANGER    &     CO.,     B — 829-836     N. 
3rd    St..    Philadelphia,    Pa.      Manufacturers 
of  Insulating  paints,  varnishes,  compounds, 
wood   preservatives,   etc.     Business   estab- 
lished   1)179.      President    and   general   man- 
ager,   I.    Blnswanger;    vice-president.    Car- 


Wolf;    treasurer    and    sales    man 
Blnswanger. 

BIPOLAR.— Having  two  poles,  on< 
and  one-south;  commonly  applied  t_  ... 
pole  generators  and  motors  to  distinguish 
them  from  machines  having  more  than 
two  polee,  which  are  called  multipolar  ma 

BIPOLAR  ELECTRODE.— A  conducting 
plate  or  electrode  placed  In  the  electrolyte 
between  an  anode  and  a  cathode.  When 
the  impressed  voltage  across  the  cell  be- 
comes sufficient  to  perform  double  elec- 
trolysis, as  of  two  cells  In  series,  curreni 
passes  Into  the  bipolar  electrode  on  the 
side  towards  the  anode,  making  that  side 
a  cathode,  and  haves  It  on  the  side  to- 
wards the  cathode,  making  that  side  an 
anode.  The  Intermediate  plate  thus  be- 
comes bipolar,  acting  as  cathode  on  one 
side  and  anode  on  the  other. 

BIRCH  PUMP  VALVE  CO.— 1521-1623 
Sedgwick  St..  Chicago.  HL  Manufacturer 
of   pump  valves  for  power  plants. 

BIRD. ARCHER  CO.,  THE.— New  York, 
N.  Y.  Manufacturer  of  boiler  chemicals, 
foundry  products,  etc.  Main  office,  DO 
West  St.,  New  York,  N.  Y.  Factories, 
Philadelphia,  Pa;  Chicago,  111.;  Watervliet, 
.V.  Y.;  Cobourg.  Ont.,  Can.  Branch  offices. 
Peoples  Gas  Bidg.,  Chicago.  111.;  444  Frisco 
Bldg.,  St.  Louis.  Mo.;  1st  National  Bank 
Bidg..  Pittsburgh,  Pa.;  2nd  &  Bristol  Sts., 
J'hTUdelphU.  Pa.;  Elm  St.  A  Cohoes  Rd., 
Watervliet,  N.  T.;  Cobourg.  Ont.,  Can. 

BIRO,     RICHARD     H 11    QIATord    Ave.. 

Walt  ham.    Maaa.       Manufacturer    of    Jewel 
timings   for  Instruments. 

BIRKELAND-EYDE  PROCESS.— One  of 
the  leading  arc  processes  for  the  fixation 
of  atmospheric  nitrogen.     A  series  of  hlgh- 


...  t  In  the  shape  of  a  disk 
of  flame  by  the  action  of  an  electromag- 
net, thus  giving  a  large  surface  to  the 
flame  of  the  arcs.  Air  Is  led  In  at  the  cen- 
ter of  this  disk  and  out  radially,  to  bring 
It  into  the  maximum  contact  with  the  arcs. 
A  furnace  of  this  type  takes  up  to  3.500 
kw.  at  5.000  volts.  The  furnace  gases 
carry  1  to  1.2  per  cent  of  nitrous  oxide, 
Riving  a  yield  of  about  6T  grams  of  nitric 
acid    per  kw-hr. 

BIRMINGHAM     WIRE     GAGE.— This     Is 
the    name   of   a.   gage    used    to    express    the 


>  of  r 


steel  v 


It  r 


with 


been   employed  largely  In  < 

wire  of  this  character  used  for  telegraph 
and  telephone  lines  and  armor  wire.  It  Is 
also  known  as  Stub's  Iron  wire  gage,  and 
is  usually  abbreviated  B.  W.  G. 

BIRNEV.— Trade  name  for  electric  rail- 
way cars  manufactured  by  the  J.  G.  Brill 
Co..  82nd  St.  ft  Woodland  Ave..  Philadel- 
phia.   Pa. 

BIRTMAN  ELECTRIC  CO.-  840  W.  Lake 
St..  Chicago,  III.  Manufacturer  of  electric 
vacuum  cleaners.  President.  H.  R.  Butt; 
vice-president  and  secretary,  F.  A.  English; 
treasurer.  A.  II.  ApfeJ:  general  manager, 
E.    F.   Mulhern. 

BISHOP  A  BABCOCK  CO.,  THE,— 
Cleveland,  Ohio.     Manufacturers    of  electric 


ibllahed    1870.      President.    E.    „ 

Griffiths:  vice-presidents.  H.  H.  Plnney  and 
C.  C.  Harris;  secretary,  E.  T.  Sargent; 
treasurer.  J.  H.  Champ;  sales  manager, 
C.  H.  Newman.  Main  office,  1300  E.  55th 
St.,  Cleveland.  Ohio.  Branch  offices,  St. 
Louis.  Mo.;  San  Francisco,  Cal.;  Dallas, 
Tex.r  Atlanta.  Ga. ;  Denver,  Colo. ;  Mil- 
waukee. Wis.;  St  Paul,  Minn.:  Cincinnati, 
Ohio:  375  Lafayette  St.,  New  York,  N.  Y.; 
39  W.  Adams  St.,  Chicago.  111. 

BISHOP  A  CO.  PLATINUM  WORKS,  J. 
—Malvern.  Pa.  Refiners  of  platinum,  gold 
and  silver.  Business  established  1842. 
President,  J.  B.  Matlack;  secretary  and 
treasurer.  Charles  J.  Kerk:  general  man- 
ager.  Stanley  C.   Kerk. 

BISHOP  GUTTA-PERCHA  CO.— 120-480 
E.  26th  St..  New  York.  N  Y.  Manufac- 
turer of  rubber -covered  wires  and  cables. 
President.  Henry  D.  Reed;  vice-president 
and  treasurer.  W.  Boardman  Reed;  secre- 
tary, Louis  F.  Reed. 

BISHOP  MFG.  CO.,  THE  ROBERT.— 
South  Boston.  Mass.  Manufacturer  of  cot- 
ton wiping  waste.     Main  office.  157  W^JSth 


BISHOP  SPECIAL  AND  BISHOP 
STANDARD.— Trade  names  for  rubber- 
covered  wires  and  cables  manufactured  bv 
the  Bishop  Gutta-Percha  Co..  120-480  E. 
2Eth   St.,    New  York.   N.   Y. 

BISHOP,  W.  S.— New  Haven,  Conn. 
Manufacturer   of  electroplating   generators. 

BISMUTH.— A  grayish  white  metal.  Its 
symbol  Is  Bl:  atomic  weight  308;  sp.  gr. 
9  8-  m,  p.  287'C.  It  expands  on  solidifying, 
its  specific  gravity  Just  above  the  melting 
point  being  10.55.  It  occurs  chiefly  as  the 
sulphide  BiiS,,  or  the  oxide.  Bi.O,.  and  is 
frequently  associated  with  lead  ores.  Bis- 
muth Is  recovered  in  several  ways,  but 
chiefly  by  a  reduction  process  using  sodium 
carbonate  as  a  flux,  and  as  a  by-product 
of  electrolytic  lead  refining.  In  the  latter 
it  is  recovered  from  the  slimes,  and  is 
refined  electrolytically  in  a .  hydrochloric 
acid  solution.  The  process  takes  place  In 
porcelain  tanks,  the  anodes  being  impure 
bismuth  carrying  silver  and  gold.  A  con- 
siderable amount  is  recovered  In  this  way 
In  the  United  States,  but  from  50,000  to 
100. 000  lbs.  Is  imported  annually.  The  bulk 
of  the  world's  production  comes  from 
Bolivia,  where  it  Is  produced  as  crude 
bullion  and  shipped  to  London,  where  most 
of  it  is  refined  by  Johnson.  Mathey  4b  Co. 
Its  principal  uses  are  in  making  stereotype 
alloys    and    special    alloys    of    low-melting 

BISON.— Trade  name  for  rubber  belting 
manufactured  by  the  Boston  Woven  Hose 
&    Rubber   Co.,    Box   5077.   Boston,    Mass. 

BISSELL  CO.,  THE  F-,  TOLEDO-BIS- 
SELL  MFG.  DEPT.— 226  Huron  St., 
Toledo.  Ohio.  Manufacturer  of  fractional 
horsepower  motors  and  vacuum  cleaners. 
Business  established  1892.  President, 
Frederick  Bissell;  vice-presidents,  Wallor 
S.  B4sse:l,  James  Hodge;  secretary  and 
treasurer.   E.  B.  Terry. 

BITS.  AUGER,  STANDARD,  EXPAN- 
SIVE, EXTENSION,  ETC.— The  most  com- 
mon auger  bits  for  boring  through  wood 
have  a  small  screw  for  centering  and  self- 
feodlnE.  and  a  cutting  tip  on  the  end  of  a 
Helically  twisted  surface  which  extends 
from  tip  to  shank  and  serves  to  remove 
the  chips  as  the  hole  Is  being  bored.  An 
expansive  or  expansion  bit  Is  one  that  haa 
a  radially  adjustable  cutting  edge,  so  that 
holes  of  various  diameters  may  be  drilled. 
Extension  bits  or  bit  holders  consist  of  a 
long  shank  fitted  at  the  outer  end  to  hold 
several  sizes  of  bits  and  used  for  boring 
deep  holes  that  It  is  not  possible  to  reach 
with  a  bit  of  the  ordinary  length.  Gimlet 
hits  have  a  conical  or  screw  centering  and 
cutting  end  with  a  short  enlarging  spiral 
merging  Into  the  shank.  Bell  hangers' 
gimlet  bits  are  made  UP  to  38  Inches  In 
length  and  to  %  inch  in  diameter.  Pod 
hits  have  a  rounded  -cutting  end  and 
straight  fluted  shank;  they  resemble  a 
gauge.      Also   see    Braces,    electrician's   bit. 


Mayhew  Steel   Products,  Inc.. 

way.  New  York,  N.  Y. 
Mllers    Falls    Co.,    Millers    Falls,    Mass. 

"Millers    Falls." 
Morse    Twist    Drill       Machine    Co.,    New 

Bedford.    Mass. 
New   Haven   Copper  Co.,   The.   Seymour, 

Peck.   Stow   &   Wilcox  Co..   The.   South- 

ington.   Conn.     "Pexto,"   "Samson." 
SMITH      &      HEMENWAY      CO.,      INC., 


tele- 
Samson  Elec- 


North    American    Electrical    Prodi__ 
Equitable    Bldg..    New    York,    N.    Y. 

BI-UNE.— Trade   name  for  interlc 
phones  manufactured  by 
tile  Co.,   Canton.  Mass. 

B  I  W. — Trade  name  for  Insulated  wires 
and  cables  manufactured  by  the  Boston 
Insulated  Wire  &  Cable  Co.,  Boston,  Mass. 

B-L.— Trade  name  for  wood  croasarms 
manufactured  by  the  Bames-Llndsley  Mfp, 
Co.,   608   Couch  Bldg..   Portland,  Ore. 

BLACK  A  BOYD  MFG.  CO.— 17  K.  4Tth 
St..  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures.  Business  established 
1894.  President,  John  E.  Carpenter;  vice- 
president,  Herman  Plaut;  secretary.  Avon 
C.  Burnham,  Jr.;  treasurer,  Leopold  Plaut. 

BLACK  &  DECKER  MFO.  CO.,  THE.— 
Towson  Height*.  Baltimore,  Md.  Manu- 
facturer of  electric  portable  tools  and  air 
compressors.  President,  S.  Duncan  Black: 
vice-president  and  general  manager. 
Alonio  G.  Decker;  2nd  vice-president. 
Charles  J.  Fox;  Jrd  vice-president,  Benja- 
min T.  Rldgely;  secretary,  O.  W.  Dleffen- 
bach;  treasurer.  George  M.  Kimberly. 
Main  office  and  factory.  Towson  Heights. 
Baltimore.  Md.  Branch  offices,  printing 
Crafts  Bldg.,  New  York,  N.  Y.:  Boston. 
Mass.;  87  Watson  St.,  Detroit,  Mich.;  Pitts- 
burgh, Pa. ;  Philadelphia,  Pa. ;  Cleveland. 
Ohio;  Chicago,  111.;  San  Francisco.  Cal.; 
Atlanta.  Oa. 

BLACK  AND  TAN.— Trade'  name  for 
belting  manufactured  by  the  Peerless  Belt- 
ing Co..   Gardenvllle.  N.  Y. 

BLACK  CO.,  INC.,  JOHN  B.  43  W.  Snu 
St.,  Chester,  Pa.  Manufacturer  of  line- 
men's axes  and  other  tools.  Business  es- 
tablished 1606.  President.  A.  R.  Pendleton; 
vice-president.  L.  B.  Swint;  secretary, 
treasurer  and  general  manager.  Ev  L. 
Dannaktr;  sales  miuiager.  L.  J.  McDonald. 
Sales  representatives.  George  Walter 
Davis,  258  Broadway,  New  York,  N.  Y. ; 
W.  W.  Crandall  Co..  Nashville,  Tenn.; 
John  T.  Roundtree,  Inc.,  Salt  Lake  City, 
Utah:    Denver,    Colo.;   Los  Angeles,  Cal. 

BLACK  CORE. — Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Hahlr- 
shaw  Electric  Cable  Co.,  Point  St..  Yon- 
kers,  N.  Y. 

BLACK  DIAMOND.— Trade  name  for 
power  transmission  belting  manufactured 
by   the  Acme  Belting  Co.,  Nllee,   Mich. 

BLACK  DIAMOND.— Trade  name  for  In- 
sulating tape  manufactured  by  the  M.  W. 
Dun  ton  Co.,  Providence,  R.  I. 

BLACK      DIAMOND.— Trade     name      for 
trolley  hangers  manufactured  by  the  E 
trie  Railway  Equipment  "r"'  " 

Ave.,  Cincinnati,  Ohio. 

BLACK  DIAMOND.— Trade  name  fur 
belting  manufactured  by  the  Jewell  Belting 
Co..    Hartford,    Conn. 


BLACK    HAWK.— Trade   ) 


•  -  y  the 


Cleveland  ■  Twist   Drill    Co..    E.    4Bth    St. 

&  Lakeside  Ave.,  Cleveland,  Ohio. 
Deuse.   J.    S.,    Chester,   Conn. 
Diamond   Expansion    Bolt   Co.,    90   West 

St..   New  York,   N.  T. 
Snalfeed     Drill    tt     Toot     Corp..     Toledo, 

Ohio.     "Faatfeed." 
Forest    City    Bit    &    Tool    Co.,    Rockford, 


•f  feed  v 

BLACKBURN  SPECIALTY  CO.— East 
35th  St.  &  Perkins  Ave.,  Cleveland.  Ohio. 
Manufacturer  of  ground  clamps.  E.  Black- 
bum,   manager., 

BLACKMER  ROTARY  PUMP  CO.— 
Petoskey.  Mich  Manufacturer  of  electric 
pumps.  Business  established  1905.  Presi- 
dent, A.  B.  Klise;  vice-president  and  gen- 
eral manager,  B.  L.  Kllae;  secretary  and 
treasurer,  J.  B.  Huyck.  Main  office  and 
factory,  Petoskey,  Mich.  Branch  offices. 
85  Murray  St..  New  York,  N.  Y.;  1119  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa.;  1J1J 
Hook  Bldg..  Detroit,  Mich.;  315  Old  Colony 
Bldg.,  Chicago,  III.;  727  Mason  Bldg.,  Hous- 
ton, Tex.:  315  Reserve  Bank  Bldg..  Kansas 
City,  Mo.;  1021  Hennepin  Ave.,  Minneap- 
olis. Minn.;  Manx  Hotel.  Los  Angeles,  Cal 
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BLACKMERMAID 
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BLACKMERMAID,— Trade  name  for  ele 
trie  pumps  manufactured  by  the  Blackm. 
Rotary  Pump  Co.,  Petoskey.  Mich. 

B  LAC  KSTONE.— Trade'  name  (or  electr.. 
washing-  machines  manufactured  by  the 
Blackslone    Mfg.    Co.,    Jamestown,   N.    Y. 

BLACKSTONE  MFG.  CO.,  THE.— Jame 
town,  N.  Y.  Manufacturer  of  sleet  r 
wash  ing    machines. 

BLADES,  ELECTRIC  FAN.— Electric  fi 
blades  for  small  desk  and  bracket  or  wait 
fans  and  also  for  many  exhaust  -fans  art 
generally  stamped  from  sheet  brass  anc 
are  highly  polished  and  lacquered,  nickel- 
plated    or    japanned.       Brass- plated    shee< 

large  ventilating  fan ■ 
'os  or  propellers  art 
.  japanned  or  palnt- 
)  often  used  to  give 
running  or  Improved  efficiency.  Cell- 
fans     generally     have     large     wooden 


the     ■ 
metlmi 


These  blades  are 

clalty   manufacturers   and   sold    to   the    rati 
manufacturers,  or  are  made  to  be  sold  sep- 
arately  for   replacement   purposes. 
Manufacturers: 
Becker     K  lee  trie     Works,      3  OSS     Lincoln 

Ave.,  Chicago,   HI. 
En  ten    &    Sons.    E.    B..    362-361    fith   Ave.. 

New    York,   N.   Y. 
Republic  Structural  Iron  Works  Division 
of    tho    Consolidated    Iron-Steal    Mfg. 
Co.,    East   53rd  St.,   Cleveland.   Ohio. 
WE  STIN  CHOUSE    ELECTRIC    ft    MFQ. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.    page.?    1896-1402.) 
BLADES,       HACKSAW. —  Steel       blades 
from  8  to  12  inches  long  secured  In  hack- 
saw   frames    and    used    for   cutting   armor, 
tubing,   piping,   etc.     Usually  sold  in   pack- 
ages containing  12  blades.     The  blades  are 
made  up  with  various  numbers  of  teeth  per 
Inch  so   as   to  give  best  results   In    cutting 
the    different    metals   on    which   they    are 
used,    the    variation    being    from    11    to    32 
leeth  per  Inch. 
Manufacturers: 
Atkins    ft   Co.,   E.   C,   402   S.   Illinois   St.. 

Indianapolis.    Ind. 
Clemaon    Bros,,    Inc.,    Mid  die  town.    N     Y 

-Star." 
Diss  ton    ft    Sons.     Inc.,     Henry.    T  a  cony. 

Philadelphia,   Pa.      "Dlsston." 
Goddell-Pratt       Co.,       Greenfield,       Mass, 

Millers     Falls    Co.,     Milters    Falls,     Mass. 
■•Millers   Falls." 

Napier    Saw     Works,     Inc.,     Roland     St., 
Springfield,   M 

Simonda  Mfg.   i 
burg.    Mass. 

SMITH      &     HEMENWAY      CO..      INC., 
Irvingfon,  N.  J. 

Spartan      Saw     Works.      41     Taylor     St., 
Springfield.  Mass.      "Spartan." 

BLADES.  SEMAPHORE  OR  SIGNAL— 
Railway  semaphore  or  signal  blades  an? 
almost  always  made  of  wood.  They  are 
fastened  to  a  casting  carrying  colored  glasw 
roundels  and  which  Is  pivoted  so  as  to  be 
operated  by  the  motor,  solenoid  or  other 
mechanism.  The  combination  of  the  blade 
ind  casting  and  roundels  constitutes  th.» 
semaphore  or  signal  arm.  These  blades 
are  made  of  well  seasoned  wood  and  are 
supplied  for  replacement  service  or  to  sig- 
nal manufacturers  who  prefer  to  purchase 
their  blades. 

Manufacturers: 

Hall  Switch  ft  Signal  Co..  Garwood,  N  J 

BLAIR  MOTOR  TRUCK  CO.— Newark, 
Ohio.     Manufacturer  of  electric  trucks. 

BLAKE  A  JOHNSON  CO.,  THE.— Box 
1054,  Waterbury.  Conn.  Manufacturer  of 
brass  and  copper  rivets.  Business  estab- 
lished 1849.  President.  John  p.  Elton; 
secretary.  Charles  E.  Stevens;  treasurer 
and    general    manager.    I..    P.    Clark;    sales 

BLAKE,  EDWARD.— Newdale,  N.  C. 
Manufacturer  of   mica   and   mica  products. 

BLAKE  ELECTRIC  MFQ.  CO.— Boston 
Mass.  Manufacturer  of  automatic  electric 
guiders  for  cloth  cutting  machines. 

BLAKE  SIGNAL  A  MFG.  CO.— 221  High 


St.,    Bust' 


,   Mas 


Mai 


general   manage.    - _   „. .     ^    ., 

Burke;  vice-president,  C.  C.  Blake:  secre- 
tary and  treasurer,  fl  Wentworth.  Sale* 
representatives,  S.  H.  Couch  Co.,  Inc., 
Boston,  Mass.;  S.  R.  Fralick  ft  Co.,  IB  S, 
Clinton  St.,  Chicago,  ill.;  «.  M.  Stout, 
1031    Henley  Bldg.,   Atlanta,   Ob.:   Canadian 


SOS  Mission  St.,   San  Francisco,'  Cal. 
ClifTprd^Co,,    33  _Cartlandt    St.,    New   York. 
Broadway, 


facturers     of 


and 


.Iplng     cotton 
G.    S.— Cicero,    1)1. 


BLAKESLEE  A  CO. 
Manufacturers  of  electric  labor-saving  de- 
vices for  the  household  and  hotel.  Presi- 
dent, G.  S.  Blake slee;  vice-president  anc 
general  manager.  G.  R.  Blakeslee;  sales 
manager,  B.  H,  Blakeslee.  Main  office, 
19th  St.  ft  62nd  Ave.,  Cicero,  111.  Fac- 
tories. Chicago,  11L,  and  Sarnia.  Ont„  Can. 
Branch  office,  Sarnia,  Ont.,  Can. 

BLAKESLEE  FORGING  CO.— Plants - 
vllle.  Conn,  Manufacturer  of  linemen's  pole 
climbers  and  electric  railway  forglnsa. 
Business  established  11177.  President.  C.  C. 
Chamberlin;  vice- president.  J.  H.  Pratt; 
aecretarv  and  treasurer.  D.  S.  Blakeslee, 
Plantsville.   Conn.     Factories. 


St.,    Du  Quoin,   III.     Manufacturer    _. 

single  and  duplex  steam  pumps.  Business 
established  1862.  President,  S.  B.  Eaton; 
vice-president  and  general  manager.  J.  W. 
Blakeslee;  secretary,  treasurer  and  sales 
manager,   K    T.  Blakeslee. 

Electric  "bit 

chines    which    remove    the   red   skii 

the  peanuts  after  they  are  roasted.      They 


Tlebout     Glass    Co.,     88      Commercial      __. 
Brooklyn,  N.  Y. 
BLANKETS,  ELECTRICALLY  HEATED 

—Blankets  made  up  with  resistance  win 
enclosed  in  Insulating  material  of  a  flexible 
character  between  the  layers  making  ui 
the  fabric.  Most  types  are  equipped  with 
an  automatic  thermostat  which  opens  the 
circuit  when  the  blanket  reaches  a  certain 
predetermined  temperature  (about  ISO  deg. 
F.)  and  closes  the  circuit  when  the  temper- 
ature falls  to  a  certain  point.  A  two  or 
three -heat  switch  is  usually  part  of  the 
appliance.     When  used  on  beds  on  sleeping 

useful  in  bringing  the  bed  to  a  comfortable 
temperature  before  retiring,  and  In  main- 
taining this  temperature  throughout  the 
night.  They  have  the  added  advantage  of 
giving  warmth  without  Increased  weight 
or  pressure  occHSloned  by  the  use  of  several 
blankets,   quilts  or   comforters. 

Manufacturers: 

Electric  Controller  Co..  Central  Ave.  & 
10th    St.,    Indianapolis,    Ind.      ■•Lectro- 

Halnert  A  Son,  F.  H„  Minneapolis,  Minn. 
"Comfy." 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago,  111.     "Hold-Heet." 

Vlt-O-Nct  Mfg.  Co..  1226  N.  Clark  St.. 
Chicago,   111.     "Vlt-O-Net." 

BLASTER'S  FRIEND.— Trade  name  for 
electric  blasting  cap  and  circuit  testers 
manufactured  by  the  New  York  Blasting 
Supply  Co.,  11  Broadway.  New  York,  N.  Y. 

BLASTING  APPARATUS,  ELECTRIC, 
MISCELLANEOUS.— Equipment  used  for 
detonating  powder  charges  In  blasting  oper- 
ations and  con  sis  ting  of  connecting  or 
leading  wires,  detonating  caps  and  "blast- 
ing machines."  The  latter  consist  either 
of  a  portable  battery  of  dry  or  storage 
cells  with  a  circuit-closing  switch  or  key, 
or  a  portable  magneto  generator  enclosed 
in  a  box  with  a  projecting  handle  which 
Is  pushed  or  pulled,  causing  the  rapid  ro- 
tation of  an  armature  which  generates  the 
required  current  for  exploding  the  detonat- 
and  thereby  the  blasting  charges. 


Philadelphia.      Ta.        "Lilliput," 


Du   Pont   de   Nemours  ft   Co..   E.   I.,   Du 
Pont  Bldg..  Wilmington,  Del.     "Victor," 
"Pul  Up,"  "U.  S.  Standard." 
Fidelity    Electric    Co.,    381    N.    Arch    St., 

Lancaster,  Pa. 
New  York  Blasting  Supply  Co..  11  Broad- 
way. New  York,  N.  Y.     "New  York." 
BLAU   SERVICE,   INC.-    682   Montgomerv 
St.,    Jersey    City,    N.    J.      Manufacturer    o"f 
battery -charging    acts    and    wet    batteries. 
President   and    general    manager,    Leslie   L 
Blnu;     secretary     and     treasurer,     Ellis     J. 
Blau. 

BLAW-KNOX        CO.  —  Pittsburgh,        Pa. 


■    of 


radio 


......  and  ash  handling 

machinery,  welding  outfits  and  other  steel 
products.  Business  established  1906.  Pres- 
ident. A.  C.  Lehman;  vice-presidents,  I.  F. 
Lehman.  F.  M.  Bowman.  Wayne  Rawley; 
secretary  and   sales    manager,    C.    H.   Leh- 


Main     office, 

Farmers'  Bank  Bldg..  Pittsburgh,  Pa. 
Factories,  Hobokcn,  pa.,  and  Baltimore, 
Md,  Branch  offices  and  warehouses,  166 
Broadway.  New  York,  N.  Y.;  Peoples  Gas 
Bldg.,  Chicago.  111.:  Monadnock  Bldg..  San 
Francisco,  Cal.;  Little  Bldg.,  Boston,  Mass.; 
Lincoln  Bldg.,  Detroit,  Mich. 

BLEACH.  LIQUOR.— The  common  tech- 
nical name  for  a  moderately  dilute  solution 
of  sodium  oxychlorlde  (NaCIO),  produced 
by  the  electrolysis  of  a  solution  of  sodium 
chloride. 

BLEADON-DUN  CO.,  Chicago,  111.  Man- 
ufacturer of  violet  ray  high-frequency  ap- 
paratus. Business  established  1912.  Presi- 
dent snd  treasurer.  J.  J.  Bleadon:  vice- 
president.  Harry  E.  Kopatd;  secretary, 
M.  R.  Frank;  general  manager,  William  N. 
Meyerberg;  sales  manager,  Theodore  Muel- 
'—      Main  office,  213  S.  Peoria  St..  Chicago, 


York, 


!.    Y.;    830    i 


ihlnf 


.    42nd    ! 


H,— 136     Hospital 


BLISS     CO., 

Providence,    R.    I.      Manufacture.    ..    ., 

mental  and  fixture  chains.  President, 
Frank  H.  Bliss. 

BLISS     CO.,     E.     W Brooklyn.      N.     Y. 

Manufacturer  of  motor -driven  power 
presses.  Business  established  1867.  Main 
office,  Adams  ft  Plymouth  Sts.,  Brooklyn, 
N.  Y.  Factories,  Brooklyn,  N.  Y.,  and 
Hastings.  Mich.  Branch  offices,  Peoples 
Gas  Bldg..  Chicago,  III.;  Dime  Bank  Bldg.. 
Detroit.  Mich.;  Union  Bank  Bldg.,  Cleve- 
land, Ohio:  Union  Trust  Bldg..  Cincinnati, 
Ohio:  Marine  Bank  Bldg.,  Buffalo.  N.  Y.; 
Boatmen's  Bank  Bldg..  St.  Louis,  Mo.: 
Keenan  Bldg.,  Pittsburgh,  Pa.  Sales  rep- 
resentatives, Berger  A  Carter.  San  Fran- 
cisco and  Los  Angeles.  Cal.;  Portland,  Ore,; 


lamps,  shades  and  lamp  bases.  Presi- 
dent, Leon  Bloch;  vice-president.  Henry 
Blorh;  secretary  and  sales  manager,  Alfred 
Goldsmith:  treasurer.  Lueien  D.  Bloch; 
general  manager,  J.  F.  Mllner. 

BLOCK,  FORMING.— See  Forming  block. 

BLOCKS,  CONNECTING  AND  INTER. 
CONNECTING.— Bases  of  Insulating  mate- 
rial having  mounted  thereon  a  number  of 
terminal  connecting  studs  or  binding  posts, 
to  which  signal  or  other  low-voltage  cir- 
cuits, such  as  for  telephones,  buxxers.  or 
annunciators,  may  be  connected,  thus  pro- 
viding means  for  readily  changing  circuit 
connections  or  Interconnections.  Special 
blocks  ot  similar  kind  are  also  used  In  some 
countries    for  ordinary   house   lighting   clr- 

In   the  United  States  or   Canada. 
Manufacturers: 
Bryant  Electric  Co.,  The,   1421   State  St.. 

Bridgeport,   Conn.      "Bryant." 
CHOUSE-HINDS  CO.,  Wolf  ft  Tth  North 

Sts..   Syracuse.    N.   Y.      "Condulet." 
Fahnestock  Electric  Co.,  Eaat  Ave.  ft  8th 

St.,    Long  Island  City,   N.    Y. 
General    Insulate    Co.,    1004-1024    Atlantic 

Ave..   Brooklyn,    N.   Y. 
Gray  &  Danielson  Mfg.   Co.,   578   Howard 

St.,   San    Francisco.    *"-' 
lepburn  Telephone  fv 

Dearborn    St..    Chl&_„. 

KELLOGG  SWITCHBOARD  A   SUPPLY 

CO.,  Adams  A   Aberdeen  Sts.,  Chicago. 

III.    (See  display  advertisement  on  page 
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Stanley  ft  Patterson.  34  Hubert  St.,  Nev 

York,  N.  Y. 
STATES    CO..     THE,     72    Francis    Ave. 


I  Cherry  S 


.  Phila- 


delphia, Pa. 
BLOCKS,  FIXTURE— Fixture  blocks  _ 
usually   wooden    blocks   that  are   placed    In 
a  wall  or  celling  while  the  wiring  Is  being 
installed:  they  are  securely  braced,  so  that 
a   heavy   fixture    may    be   supported    there 

Manufacturers: 

Bates   ft    Sons.    B.    B..    362-384    fith   Ave, 
New  York,  N.  Y. 

Manaon  Lumber  Co.,  101  Border  St..  East 

Boston,    Mass. 
Stiles  A  Co.;  H.  A..  97  Oliver  St.,  Boston, 


listing  bases  having  terminal  piece 
nountlng  clips  designed  to  aceommodai 
special  forms  of  open  or  enclosed  fuses.  F< 
tandard  types  of  plug,  cartridge  and  open 


I  [nil 


i    the 


,., 


called  cutout  bases;  see  Bases,  cutout.  The 
term  fuse  block  is  more  generally  restricted 
to  the  bases  for  mounting  large  or  special 
fuses,  such  as  are  not  standardised  by  the 
National  Electrical  Code;  for  Instance, 
fuses  for  voltages  above  600.  This  Is  the 
meaning  contemplated  In  this  classification. 

ADAM     ELECTRIC     CO..      FRANK.      3660 
Windsor   PI,,    St.    Louis,     Mi 
I  See    display    advertisement    on    panes 
] 262-1285.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.-  ft 
Montgomery  St.,  Jersey  City,  N.  J. 

Barkelew  Electric  Mfg.  Co.,  Middletown, 
Ohio. 

Brlggs  ft  Stratton  Co..  1047  Louis  Ave., 
Milwaukee.    Wis.      "Basco." 

Bryant  Electric  Co..  The.  1421  State  St., 
Bridgeport,    Conn.      "Bryant." 

CHICAGO  FUSE  MFG.  CO..  Lafiln  ft  15th 
Sts.,  Chicago,  111.     "Union." 

CROUSE-HINDS  CO..  Wolr  ft  North  Tth 
Sts.,   Syracuse,   N.    Y.      "Condulet." 

D  ft  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC    CO.,    Providence,    R.    I. 

Eby  Mfg.  Co.  H.  H.,  Hth  ft  Wallace 
Sts.,    Philadelphia,   Pa. 

Frallck  ft  Co.,  S.  R..  15  S.  Clinton  St.. 
Chicago.  111.     "Kwlkon." 

GARFIELD  MFG.  CO..   Garfield.    N.  1. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.    Y.      (See   adv.    pages    1203-1213.) 

Hlckey  ft  Schneider,  Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth,  N.  J.     "H  ft  S." 

Johns-Manville,  Inc.,  Madison  Ave.  ft  41st 
St..  New  York,  N.  Y.  '■Vitribestos.'- 
"Fire-Felt."  "Thermo  Fire-Felt." 
"Vitro." 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.     (See  display  adv.  page  127S.) 

METROPOLITAN  ELECTRIC  MFO.  CO.. 
East  Ave.  ft  Hth  St.,  Long  Island  Clly. 
N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave.,  Brook- 
lyn,  N.   Y. 

MUTUAL  ELECTRIC  ft  MACHINE  CO., 
868  Fort  St.,  West,  Detroit,  Mich.  The 
"Bull  Dog"  line  of  fuse  blocks,  sizes 
ery  requirement;  two,  three 


"Bull  Dbg"  Fuss  Block 


ished  (not  painted)  electrical  slate  base. 
See  entry  under  Switches,  knife,  stand- 
ard:  also   see   display   adv.   page   1286. 

Prtngle    Electrical    Mfg.    Co..    1906-12    N. 

6th  St..   Philadelphia,   Pa. 
Redmanol    Chemical    Products    Co.,    636- 
678    W.    22nd    St.,    Chicago.   HI.      "Red- 
Reliable    Electric   Co.,    1145   Carroll   Ave., 

Chicago,  m.     "Reliable." 
Taylor -Campbell  Electric  Co..  237  Dundas 

St..    London.    Ont..    Can. 
TRUMBULL  ELECTRIC  MFO.  CO.,  THE, 
Ptainvllle,  Conn.    "Circle  T."    (See  dis- 
play advertisement  on  psges  1282-  1283.) 


T.   V.    Fuse   Block 


WATERBURY  BUTTOn'cO..  836  S.  1 
St..  Waterbury,  Conn.     (See  display 


1395-1402.) 
BLOCKS,  LINEMEN'S— A  set  of  s) 
rope   used   to   multiply   i 


wheelL   .„„..    ...._    „„    ...„,L.1„J    i.„nc,K 

for    pulling    up    trolley    wire,    transmission 
wire,  guy  wires.    " 


Columbus  Handle  ft   Tool  Co..   The,   Ci 

umbus,  Ind. 
HERBST.    PAUL   W.,    Chicago,    111. 
KLEIN    ft    SONS.    MATHIAS.    9200    Bi 
mont  Ave..  Chicago.  111.     We  manufa_ 
ture  the  well-known  "Klein"  self-locking 
trouble  men 's  blocks,   having  snap  hook 
at  each  end.     Furnished  with  26  feet  of 
%    In.    rope.      A    handy    tool    to    attacr 
grips  to  pull  up  the  slack  In  wire.    Car 
be  furnished  with  an  anchor  hook  foi 
fastening  to  an  Insulator  pin  or  other 

convenient  anchorage.    For  lllustral 

and    additional    information    concer 
Klein  products,  see  page  1259  and' write 
for    complete    catalog    of    construction 
toots.— Adv. 
SMITH      ft      HEMENWAY      CO.,      INC., 

Irvlngton,  N.  J. 
BLOCKS,  METER  TESTING.— Meter 
testing  blocks  are  porcelain  terminal  blocks 
of  special  construction,  designed  to  simplify 
the  testing,  changing  and  installing  of 
watt -hour  meters  used  In  conjunction  with 
current  or  potential  transformers  or  both. 
The  regular  circuit  connections  are  made 
by  means  of  ordinary  binding  posts,  but  a 
special  test  Jack  Is'  provided  for  use  in 
testing  when  It  Is  desired  to  connect  the 
rotating  standard  to  the  circuit  In  place 
of  the  customer's  meter.  No  connections 
are  changed  or  removed,  but  the  test  plugs 
are  Inserted  In  the  proper  Jacks  and  the 
test  made.  The  whole  block  is  normally 
covered  with  an  Iron  casing  which  is  held 
In  place  by  two  wing  nuts,  that  are  Inter- 
connected by  a  wire  and  sealed. 
"  Manufacturers; 
STATES  CO..  THE,  71  Francis  Ave.. 
Hartford.  Conn.  These  blocks  are  used 
to  simplify  the  changing  and  testing  of 


mblnatlon  with  current  transformers 


or    with    current    and    potential    trans- 
formers.       The      Illustration      shows     a 
three-phase       installation       with       teat 
block.     The  block  is  arranged  to  short 
circuit  current  transformers  when  dis- 
connecting or  testing  meter.— Adv. 
BLOCKS,       SWITCH.  —  Slate.        marble, 
porcelain    or    other    Insulating    base    blocks 
on    which    most    commonly    Isolated    knife 
switches   are  mounted.      This   term    Is  also 
used    Tor    the    mounting    blocks    for    other 
types  of  switches,-  such  as    wood    blocks 
fastened  between  wall  studs  or  screwed  to 
the  lathing  on  which  are  mounted  surface 
snap  switches  connected  to  concealed  wir- 
ing  systems;    also    for    wood,    hard    rubber 
or  other  base  blocks  on  which  are  mounted 
low-voltage    sliding    multlcontact    switches. 
The   term   switch   block  does  not   apply   to 
bases  or  sub-bases  for  snap  switches;   for 
these,  see  Bases,  snap  switch. 
Manufacturers: 
Arrow   Electric   Co.,    103    Hawthorne   St., 

Hartford,   Conn.     "Arrow." 
Bryant  Electrio  Co.,  The,  1421  State  St., 


I    5th   Ave.. 


BrI  due  port.   Conn.' 

Estes    ft    Sons.    E.    B., 
New    York.    N.    Y. 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St.,   Trenton,   N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.   Y.      {See  adv.   pages   1203-1223.) 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st  ' 
National     Bank     Bldg.,     Elmhurst,     111. 
"RVA." 

Hlckey  ft  Schneider.  Inc.,  439-49  E.  Jer- 
sey St..   Elizabeth.    N.   J.      "H   ft   S." 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford.  Conn. 

Lester  Electric  Co..  Ltd.,  The,  St. 
Thomas,   Ont.,   Can.      "Lester." 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave..  Brook- 
lyn, N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 


Ltd.,   90  Sherb 
Can. 


e  St.,  Toronto,  Ont., 
9  Cherry  St., 


Scranton  Button  Co..  The,  '. 

Scran  ton.  Pa.     "Lacanlte." 
WATERBURY     BUTTON     CO..      SEE     S. 
Main  St.,  Waterbury,  Conn.     (See  dis- 
play advertisement  on  page   1328.) 
BLOCKS,    TELEPHONE,    PROTECTOR. 
—Telephone  protector  blocks  are  porcelain. 
fiber   or  composition    blocks   on   which    the 
protective  apparatus  is  mounted.     Standard 

the  line  and  high -potential  cutouts  or  light- 
ning arrestees  bridged  from  line  to  ground. 
~'  '    and     fuses    are     commonly 


The 


:    bloc 


!  tubular  fuse 


Manufacturers: 

D  ft   W  FUSE   WORKS   OF   GENERAL 

ELECTRIC   CO..  Providence.  R.   I. 
Harvard  Electric  Co.,  625  W.  Van  Buren 

St.,    Chicago,    111. 
Reliable    Electric   Co.,    3145    Carroll    Ave., 

Chicago,   111.      "Reliable." 
Scranton  Button  Co.,  The,  409  Cherry  St.. 

Scranton,  Pa.     "Lacanlte." 
Western  Electric  Co.,  Inc..  195  Broadway. 

New  York.  N.  Y. 
BLOCKS,  TERMINAL,  GENERATOR 
AND  MOTOR.— A  block-  of  insulating  ma- 
teria! fastened  to  some  part  of  the  frame 
of  an  electric  machine  upon  which  are 
mounted  the  terminals  of  the  machine.  The 
blocks  are  made  of  treated  hard  wood. 
fiber,  slate,  or  composition  insulating  ma- 
terial. To  the  terminal  studs  In  the  larger 
machines  are  bolted  the  terminal  lugs  of 
the  cables  leading  to  the  switchboard  or 
control  panel.  Separate  blocks  are  mounted 
on  some  machines  for  supporting  a  special 
field  switch  or  equalizer  switch. 
Manufacturers: 
Standard  Electric  Machinery  Co 

more,   Md.      "Standard- Bait  lino: . . 
United    Electric    Apparatus    Co..    1529-33 

Columbus  Ave..  Boston,  Mass. 
WESTINQHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.  pages  1395-1402.) 
BLOCKS,    TERMINAL,    RAILWAY    SIG- 
NAL—Railway  signal  terminal  blocks  dif- 
fer   from    many    other   terminals    and    they 
are  made  to  conform   to  the  Railway   Sig- 
nal Association  standards.  Porcelain  blocks 
are    used    and    the    .terminal    consults    of   a 
brass  stud  and  shoulder  with  two  washers 
and  one  hexagonal  nut  and  one  hexagonal 
locknut.     They   are   very   widely   used   on 
signal  circuits  and  are  sometimes  provided 
with  a  brass  tag  to  designate  the  circuit. 


.    Balti- 


'gIc 
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Manufacturer!: 

BENJAMIN    ELECTRIC    UFO.    CO"   80< 

W.      Washington     Blvd..      Chicago,     III 
'"--\    display    advertisement    on    pagei 


BLOCKS,  TERMIN 

—Distribution    tr»"-f 
made  with  two  p 


i  of    (he    primary   mill 


of  the  terminal  block  permits  changing  coll 
connections  and  also  facilitates  the  con- 
nection ot  the  primary  leads.  The  terminal 
blocks  are  generally  made  of  porcelain,  al- 
though composition  blocks  that  are  not  af- 
fected by  the  oil,  and  other  terminal 
arrangements  are  sometimes  used.  Four 
terminals  suffice,  but  where  voltage-adjust- 
ing taps  are  provided  there  may  be  addi- 
'hifV  ter1mlnBls  on  the  block  lo  facilitate 
Manufacturer*: 

PITTSBURGH       TRANSFORMER       CO 
Columbus  &    Preble   Avea..    Pittsburgh. 
Pa.      -Pittsburgh." 
Standard    Electric   Machinery   Co.     Balti- 
more. Md.      "Standard -Baltimore." 
WESTINGHOTJSE    ELECTRIC    &    MFG 
Co.,  East  Pittsburgh.  Pa.     (See  display 
adv.    pages   1395-1402.) 
BLOCKS,    WOOD   MOLDING  OR    RACE- 
WAY.—Mounting  pieces   of   wood   designed 
for  use  in  connection  with  wood  molding  or 
receptacles,    switches    or   other    wiring    fit- 
tings adapted   for  wood   raceway  systems. 
Manufacturers: 


2-361    ! 


i    Ave. 


rw  York,  N. 

man  Electric  Co.,  E.  H..  803  E. 

.   Trenton.    N.  J. 

a  &  Co.,  H.  A.,  f 

MFELDT  &  RAPP  CO.— 108  N.  Jef- 


,   Bostoi 


c   hair 


.    Chicago.    HI.      Manuf 


1S86.  President.  Oscar  Rappr  vice-presi- 
dent, Allen  A,  Blomfeldt;  secretary  and 
treasurer.   Axel   Blomfeldt. 

BLOW   TORCHES.— See  Torches. 

BLOWERS,  FORCED-DRAFT,  ELEC- 
TRIC—Forced -draft  blowers  are  used  to 
give  mechanical  draft  In  steam  power 
plants  where  the  stack  has  insufficient  area 
or  height  to  carry  off  with  natural  draft  the 
larger  volume  of  flue  gas  formed  with  oper- 
"VS"  *.£  lncreas*d  rating.  They  are  used 
with  all  underfeed  stokers  at  lull  load  or 
above,  and  generally  also  at  light  loads. 
The  fans  used  are  of  special  cons-  " 
for  high-speed  operation  and  high- 
work.  They  are  usually  of  the  m 
or  multivane  type,  and  must  be  capable  of 
supplying  heavy  draft  pressure  to  take  care 
of  the  high  combustion  rates  and  attend- 
ant thick  fires  required  on  overload.  Motor- 
driven  blowers  are  widely  used  and  are 
divided  into  two  groups  having  constant 
and  varlable-apeed  motors.  D-c.  motors, 
connected  to  the  blower  by  a  flexible 
coupling,  are  generally  used  and  the  speed 
(and  pressure)  Is  regulated  by  hand  or  au- 
tomatically by  pressure- operated  rheostats, 
A-c.  motors  of  the  induction  type  are  also 
used,  especially  for  constant-speed  blowers. 
In  which  case  the  pressure  Is  regulated  by 
dampers. 

Manufacturers: 

American      Blower     Co.,      Detroit,      Mich. 
"Sirocco."    "ABC." 

Buffalo  Forge  Co.,  490  Broadway,  Buffalo, 


Ont.,  Can. 
d.,  Windsor.  Ont., 
Chicago  Heights. 


Kinp,-      St..      W..      TOroi 

"C.G.E." 
Canadian  Sirocco  Co.,  Ltd 

Can.     "Sirocco." 
Canedy-Otto  Mfg. 

Curling    Turbine    Blower    Co..      Inc..     104 

Harding  St..   Worcester.  Mass. 
Ih'Liivwl  SLciim  Turbine  Co.,  Nottingham. 

Way.  Trenton    *'    ' 
Electric   Blower    . 

Boston.   Mass. 
Garden    City    Fan    Co..    332    S.    Michigan 

Ave..  Chicago.   III.     "Cycloldale."  "Qar- 


Oreen      Fuel      Economizer     Co..      Bin 
N.  Y. 

Ilg     Electric     Ventilating    Co.,     Crawford 
Ave.  and  Diversey  Blvd..  Chicago.  III. 

Ingersoll-Rand    Co.,    11    Broadway,    New 
York,    N.   Y. 

Johnson   Fan  &  Blower  Co..  115  St    Clin- 
ton -St..  Chicago,    111. 

Massachusetts    Blower   Co.,    Howard    St. 

Mason  Begulator  &  Engineering  Co..  Ltd.. 

The,     135-53     Dagenals     St.,     Montreal, 

Que.,    Can. 

Newark  Cornice  &    Skylight    Works, 

17th  Ave..  Newark.  N.  J. 
Sturlevant  Co.,    B.   F„   Damon   St.,   Hyde 

Park.  Boston.  Mass. 
Wing   Mfg.   Co..    L.    J.,   352    W.    13lh    S 

New   York.  N.  Y. 
BLOWERS,    FORCED-DRAFT,    STEA 
—Steam-driven  blowera  are  used  to  sunt 
forced   draft   in    a  similar  manner   to   ele 
trie   blowers.      They   are  used  especially   in 
plants  where  all  the  auxiliaries  are  steam- 
driven  and   in  which   the  exhaust  ateam  It 
put  to  service.      They  have  the  advantage 
of   giving   somewhat    easier    regulation    of 


i  blow. 


tolh 


turbinea  and   ateam   engli 

the  present   tendency   seems   to  be 

bines   entirely.      They   are    often   c. 

to     the     blowers    by    special     herring-bone 

gears   in   the   larger   alies.    but    In   some   of 

run  at  the  same  speed  as  the  turbine 
Automatic  pressure  regulation  Is  easily  ob- 
tained by  the  variation  In  boiler  pressure 
which    controls   a   throttle   valve   supplying 

Manufacturers: 

Beggs  &  Co..  James.  36  Warren  St.,  New 

York.  N.  Y. 
Buffalo  Forge  Co.,  490  Broadway.  Buffalo. 

N.  Y.     "Buffalo." 
Canadian  Blower  &  Forge  Co..  Ltd.,  The, 

Kitchener.    Ont.,   Can.      "Conoidal." 
Carting   Turbine    Blower     Co..     Inc..     104 

Harding  St.,    Worcester,    Mass. 
Green     Fuei      Economizer     Co.,      Beacon, 

N.  Y. 
Ingorsott-Rand    Co..     11    Broadway.    New 

York.  N.  Y. 
Kerr     Turbine      Co..     Wellsvllle.      N.     Y. 

"Economy." 
Sturtevant  Co..  B.  F..  Damon  St.,   Hyde 

Park,   Boaton.  Mass. 
Wing   Mfg.    Co.,    L.    J..    352    W.    13lh    St., 

New  York,  N.  Y. 
BLOWERS,  FORQE,  ELECTRIC Motor- 
driven  blowers  are  widely  used  for  supply- 
ing the  air  blast  for  forges  in  all  but  the 
smallest  blacksmith  shops.  They  provide  a 
steady  blast  that  Is  easily  regulated,  they 
relieve  the  blacksmith  of  the  old  task  of 
operating  a  bellows  or  hand  blower,  and 
permit  him  to  turn  out  more  work.  Elec- 
tric forge  blowera  are  made  in  several  sizes 
ranging  from  a  single  small  fire  to  Ave  small 
or  large  fires,  the  blast  piping  being  tapered 
in  size  to  give  each  forge  an  equal  supply 
of  air;  each  forge  has  a  damper  so  It  may 
be  cut  off  entirely.  To  permit  uniform 
pressure  regardless  of  the  number  of  forges 


iided  for  the  bloi 


e  blow 


rvlce 


indrles 


ten  provided  to  regulate 
ist.  Some  of  the  large 
iso  used  for  cupola  blast 


Manufacturer*: 

American     Blower     Co..     Detroit,     Mich, 

"ABC." 
Buffalo  Forge  Co..  490  Broadway,  Buffalo, 

N.   Y.     "Buffalo." 
Canadian  Blower  &  Forge  Co..  Ltd.,  The. 

Kitchener.  Ont..   Can.      "Conoidal." 
Canadian   General    Electric   Co.,   Lid.,    212 

King     St.,     W..     Toronto,      Ont..     Can. 

"C.O.E." 
Canadian  Sirocco  Co..  Ltd.,  Windsor,  Ont., 

Can.     "Sirocco." 
Canedy-Otto  Mfg.   Co..  Chicago  Heights. 


cago.   III.     "Cadillac." 
Electric    Blower    Co..    352    Atlantic    Ave.. 

Boston.  Mass.     "Marvel." 
Garden    City    Fan    Co.,    333    S.    Mlchlgnn 

Ave..  Chicago.  III.      "Cycloldale,"  "Gar- 
den City." 
Globe     Electric     Co..     £340     Stony     Island 

Ave..    Chicago.    111. 
Ilg    Electric    Ventilating     Co..     Crawford 

Ave.   &  Diversey  Blvd..   Chicago,    111. 
Johnson  Fan  &  Blower  Co..   115  S.  Clinton 

St.,  Chicago,  III. 


Kimble    Electric   Co..    534-46    N.    Western 

Ave.,  Chicago,  111.      "Kimble."      <a.c.) 
Newark   Cornice   &    Skylight  Works,   9-15 

17th  Ave.,  Newark.  N.  J. 
North     American     Mfg.     Co.,     The.     8902 

Carnegie  Ave.,  Cleveland.  Ohio. 
PKFK1.F.SS     ELECTRIC      CO.,     Warren. 
Ohio.     "Peerless."      (See  display  adver- 
tisement on  page  1308.) 
Premier  Emergency  Corp..   767  3rd   Ave.. 

New  York,  N.   Y.      "Whirlwind." 
Roots  Co.,   The  P.  H.   &  F.  M..  Conners- 

ville.  Ind.     "Roots." 
Sturtevant  Co.,   B.    F.,   Damon   St..    Hyde 

Park,    Boaton.    Mass. 
Wayne     Oil     Tank    &     Pump     Co.,     Fort 

Wayne,  Ind. 
BLOWERS,  INDUCED-DRAFT,  ELEC- 
TRIC—Induced-draft  blowers  are  used  in 
power  plants  having  economizers,  where 
the  furnace  gases  are  drawn  through  the 
economizer  by  the  blower,  which  is  located 
between  the  boiler  and  the  stack.  They 
are  frequently  used  In  conjunction  with 
forced-draft  blowers  in  large  plants,  espe- 
cially those  using  both  underfeed  stokers 
and  economizers.  Because  of  the  location 
of  the  blower.  It  handles  all  of  the  furnace 
gases  and  therefore  Is  larger  than  a  forced- 
draft  blower  for  the  same  boiler.  The  same 
general  construction  la  used,  but  provision 
Is  made  for  handling  the  hot  gases  and 
fumes.  Motor  drive  is  used  more  than 
steam-engine   drive  because    the    blowi 


ssible 


the 


will 


iclorlly   with   very  little 

nd  the  motors  are  usually  completely 
lp  a  separate  compartment 
i  from  the  gases.  The  feed 
•  in  the  economizer  tubes  Is  usually 
lower  temperature  than  the  water  In 
jiler  tubes:  therefore,  any  unconsumed 
n    In   the   gases    la    likely   to   deposit 


mizer  acts  as  a  decided  obstruction  to  the 
gnses.  The  Induced-draft  fan  by  sucking 
the  gases  out  of  the  economizer  and  forclni 


passages. 
Manufacturers 


Detroit.     Mich. 


Buffalo  Forge  Co..  4S0  Broadway,  Buffalo, 

N.   Y.      "BulTalo." 
Canadian  Blower  &  Forge  Co..  Ltd..  The, 

Kitchener.  Ont..  Can.     "Conoidal." 
Canadian  Sirocco  Co.,  Ltd..  Windsor.  Ont.. 


Garden  City  Fan  Co.,  332  S.  Michigan 
Ave..  Chicago.  III.  "Garden  City." 
"Cycloldale." 

Green  Fuel  Economizer  Co.,  Beacon. 
N.   Y. 

Ilg  Electric  Ventilating  Co..  Crawford 
Ave.    &    Diversey    Blvd.,    Chicago,    III. 

Johnson  Fan  &  Blower  Co..  115  St.  Clin- 
ton  St..  Chicago,   111. 

Sturtevant  Co..  B.  F..  Damon  St..  Hyde 
Park.  Boston.  Mass. 

BLOWERS.  INDUCED- DRAFT,  STEAM. 
— Steam-driven  blowers  for  Induced-draft 
systems  are  not  used  as  widely  as  the 
Blectnatlly     operated     blowers,     except     In 

driven.  Because  of  the  inaccessibility  of 
the  blower  and  the  high  speeds  required 
reciprocating  engines  are  rarely  used,  and 
small  turbines,  both  direct -con  nee  ted  and 
those  connected  through  reduction  gearing, 
are  usually  found  where  steam  drive  is 
used.  The  blowera  are  specially  con- 
structed to  handle  the  hot.  corrosive  gases, 
and  are  often  made  so  that  the  rotor  may 
be  easily  removed  for  periodic  cleaning  and 
painting. 

Manufacturers: 

lo  Forge  Co..  490  Broadway.  Buffalo. 


ilrtui  Fuel  Economizer  Co..  Beacon.  N.  Y. 

Hturtevunt  Co.,  H.  F..  Damon  St..  Hyde 
Park,   Boston.  Mass. 

Wing  Mr*.  Co..  U  J.,  352  W.  13th  St.. 
New  York.  N.  Y. 

BLOWERS,  MISCELLANEOUS,  ELEC- 
TRIC—Blowers  are  frequently  made  to 
meet  special  requirements  and  for  purposes 
other  than  those  Hated  herewith.  Many 
of  these  miscellaneous  applications,  such  as 
in  chemical  laboratories,  battery  rooms,  dye 
houses,  etc..  where  corrosive  gasea  or  high 
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mperatures  a 


encountered,  require  spe- 

Is.  such  aa  hardened  lead, 

monel   metal  and   other  resistive   alloys. 

Anions  Interesting  miscellaneous  appli- 
cations are  the  following:  Blowers  for 
driving  a  powerful  blast  of  air  through 
a  molten  mass  of  metal,  the  air  oxidizing 
and  removing  certain  Impurities.  Hlgh- 
pressure  blowers  for  producing  forced  com- 
bustion In  a  gas  or  oil  furnace.  Blowers 
for  blowing  scale  from  dies  in  machine 
shops,  the  air  being  released  on  the  dies  at 
a  pressure  of  from  12  to  14  01.  per  sq. 
In.  The  velocity  of  the  air  from  the 
riottles  of  high-pressure  blowers  may  reach 
"1.000  feet  per  minute. 

Manufacturers; 

American  Blower  Co..  Detroit,  Mich. 
"Sirocco." 

ANDERSON  ELECTRIC  A  EQUIPMENT 
CO..    1M-1S0   Whiting   St.,    Chicago.    111. 


Beach -Russ  Co..  220  Broadway,  New 
York,  N.  T.     "Beach- Russ." 

Buffalo  Forge  Co.,  190  Broadway.  Buffalo, 
N.  Y.     "Buffalo." 

Canadian  General  Electrio  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont  .  Can. 
"C.G.E." 

Canadian  Sirocco  Co.,  Ltd.,  Windsor,  Ont., 
Can.     '"Sirocco." 

Canedy-Otto  Mfg.  Co..  Chicago  Heights. 
111. 

Champion  Blower  ft"  Forge  Co.,  The,  Lan- 
caster.  Pa,  •  "Champion." 

Clements  Mfg.  Co.,  609  Fulton  St.,  Chi- 
cago. 111.  'Cadillac- 
Colonial  Fan  ft  Motor  Co.,  The,  Warren. 
Ohio.    "Colonial." 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.     "Marvel." 

Garden    City    Fan    Co..    332    S.    Michigan 

Ave.,  Chicago.  111.     "Cycloldale,"  " 

den  City." 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  Centrifugal  blowers  or  compress- 
ors designed  for  large  volumes  and  low 
pressures,  such  as  sre  required  for  the 
following  classes  of  service:  Oil  and 
gas   burning   furnaces,   foundry   cupola 


veytng    systems. 


mil  a 


These  blowi 
are  similar  in  design  to  the  centrifugal 
pump  and  may  be  driven  by  d-c.  mo- 
starting  and  controlling  speeds,  by  B0- 
cycle  induction  motora  for  constant- 
speed  service  or  by  Curtis  steam  tur- 
bines. Blower  and  driver  are  dlrect- 
—._j      ™-u.  r-  E  Mntrifugal  blow- 

the   ordinary    fan 

blowei 

Is    provided    with 

r   discharge 

I  which  con 
otherwise 
""■sF1  ergy    of    velocity 

Centrifugal  '"to  pressure 

Blower  erBv-   resultins 

high  overall  < 
c  1  e  n  c  y.  Blower  Is  completely 
housed.  It  will  deliver  practically  con- 
stant pressure  over  a  wide  range  of 
loads.  The  Internal  clearance  is  very 
large,  thus  there  Is  no  rubbing,  and 
no  Internal  lubrication  Is  required. 
These  blowers  may  be  fitted  with  a  con- 
stant volume  governor  which  la  sim- 
ple in  action,  positive  and  accurate, 
and  safeguards  machinery  in  case  of 
breakdown.  Bulletins  describing  these 
units:  For  foundry  service.  No.  42800; 
for  gas  plants.  No.  48600:  for  blast  fur- 
nace;, NO.  48601:  Industrial  air  and  ex- 
hauster service.  No.  48609.  See  adv. 
pages  1203-1228.— Adv. 
Ilg     Electric    Ventilating    Co..     Crawford 

Ave.   A  Dlversey  Blvd.,  Chicago.  III. 

Improved   Appliance  Co.,   413   Kent   Ave., 

Brooklyn,   N.  Y.      "IACo."    "Improved." 

Ingersoll-Rand    Co.,    11    Broadway.    New 

_  York,    N.   Y. 


Roots  Co.,  The  P.  H.  ft  F.  M„  Conners- 
vllle.    Ind.      "Roots." 

Sturtevant  Co..  B.  F.,  Damon  St..  .Hyde 
Park,  Boston.  Mass. 

Wing  Mfg.  Co..  L.  J..  352  W.  13th  St.. 
New  York.   N.  Y. 

BLOWERS,  MISCELLANEOUS,  STEAM. 
— Steam-driven  blowers  are  used  for  many 
purposes  in  industrial  plants  and  power 
plants  where  steam  Is  supplied  to  ail  or 
most  of  the  auxiliaries.  One  use  Is  In  con- 
nection with  the  air-washing  system.  The 
air  used  for  cooling  the  generator  la  drawn 
by  an  exhaust  blower  through  a  spray 
chamber  where  the  dust  and  dirt  are  re- 
moved. It  Is  then  forced  through  the  ven- 
tilating ducts  of  the  generator  and  then 
sometimes  through  the  forced-draft  blow- 
ers. All  of  these  blowers  may  be  steam- 
driven  and  are  usually  of  the  turbine  type. 
Other  uses  are  for  ventilating  and  heating 
sawdust,    shavings    and    dirt   col- 


Johnson  Fan  ft  Blower  Co.. 

ton  St..  Chicago.  III. 
Miiroa    Mfg.    Co.,    Maroa. 


i  S.  Clin- 


I    Blower   Co..    Howard    St., 

Watertown.   Mass.      "Maasachusetts." 
ark   Cornice  A  Skylight  Works.   9-16 


"Flameblast." 


■Mors 


.    etc. 


Manufacturers: 

Buffalo  Forge  Co..  490  Broadway.  Buffalo, 
N.  Y.     "Buffalo." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 
■•C.G.E." 

Carllng  Turbine  Blower  Co.,  Inc.,  104 
Harding  St.,  Worcester,   Mass. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,    Trenton,   N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Centrifugal  blowers  or 
compressors  for  large  volumes  and  low 
pressures     direct -connected     to    Curtis 

Described     under     Blowers,     mlacellan- 

foua.      Kee  adv.   pages   1203 -1223.— Adv. 
Ingersoll-Rand    Co.,    11     Broadway.    New 

York.  N.  Y. 
Mason  Regulator  ft  Engineering  Co..  Ltd., 

The,     135-63     Dagensis     St..     Montreal. 

Que..    Can. 
Massachusetts    Blower   Co.,    Howard    St.. 

Watertown.  Mass.     "Massachusetts." 
Power    Turbo-Blower    Co.,     347    Madison 

Ave..     New     York,     N.     Y.       "Power," 

"Simplex."   "S.A." 
Sturtevant  Co..    B.  F.,   Damon  St..    Hyde 

Park,  Boston,  Mass. 
TERRY    STEAM    TURBINE    CO.,    THE. 

Hartford.   Conn.     Built   In  sizes  up 


Terry  Turbine  Driven   Blower 


.._„    ....„ _     ...    ___   W.    13th    St.. 

New  York,  N.  Y. 

BLOWERS,         ORGAN,         ELECTRIC. 

Blowers    for    this    purpose    are   constructed 

lany  types.     A  common  type  Is  built  si 

an  electric  motor,  by  means  of  a  level 

having  a   fulcrum    in   the    middle,   operate! 

-     pair    of    bellows,    one    being    filled    whlli 

■   other  Is  discharging  air  Into   a  pres- 

id    vice    versa.      Anothei 


n   the 


s  of  n 


jnted 


id -tight 
iddlng    wind     pressure 

by    step    until    the    final    pressure    Is 

sufficient    to   operate    the    organ   through    a 
targe    upright   pipe    and    bellows-regulating 
attachment. 
Manufacturers: 
Buffalo  Forge  Co.,  490  Broadway,  Buffalo. 

N.  Y.     "Buffalo." 
Canadian   General  Electric   Co.,  Ltd.,   212 

King  St..  W..  Toronto.  Ont..  Can. 
Canedy-Otto    Mfg.   Co.,    Chicago  Heights. 

111. 
Garden    City    Fan    Co..    3S2    S,    Michigan 
Ave.,  Chicago,  III.     "Cycloldale,"  "Oar- 
den   City." 
Globe     Electric     Co..     6340    Stony    Island 

Ave..  Chicago,  HI. 
Johnson  Fan  ft  Blower  Co.,  116  B.  Clinton 

St..  Chicago.  111. 
KI.N'KTK-  KNCINEERING  CO.— 60th  St. 
and  Baltimore  Ave..  Philadelphia,  Pa. 
Kinetic  Blowers  attached  to  organs  in- 
crease efficiency  and  volume  materially. 
It  being  the  first  blower  patented  for 
this  purpose,  has  valuable  features  not 
found    elsewhere.      It    Is   most   quiet    in 


operation,  and  requires  very  little  care, 
being- almost    foolproof   and   easily   in- 
stalled  by  an  average  mechanic— Adv. 
Newark   Cornice  ft   Skylight   Works,   9-16 

17th  Ave,  Newark.  N.  J. 
Spencer     Turbine     Co..      The,      Hartford. 

Conn.      "Orgoblo." 
Sturtevant   Co..   B.    F.,   Damon  St.,   Hyde 

Park,    Boston,   Mass. 
Whitney  Co.,  F.  E.,  66  Sudbury  St..  Bos- 
ton. Mass.     "Stanley." 
BLOWERS,  VENTILATING,  ELECTRIC. 
—Motor-driven    fans    located    In    ducts    or 
piping  In  such  a  way  as  either  to  draw  out 
bad  air  or   to  drive   in   fresh   air   from   the 
outside.     The   motors  are  usually  arranged 
so    that    the    speed    and    consequently    the 
volume  of  air  moved  may  be  regulated.  The 
smaller   types  of  suction  blowers   are   gen- 
erally called  exhaust  fans,  especially  when 
they  are  not  located  In  a  duct.     The  most 
complete    system    of    ventilation    for    audi- 
toriums,     large      workrooms,      schoolrooms, 
etc.,  is  by  use  of  both  fresh  air  and  exhaust 
blowers;    the    former    supply    the    inlet   air. 
which  Is  often  forced  through   heating  and 
cleansing  or  other  conditioning  equipment, 
while    the    exhaust    fans    remove    the    foul 
or   vitiated   air. 
Manufacturer*; 
Batterman-Trultt  Co..  736-138  W.  Monroe 

St..  Chicago.  III.     "Unlblade." 
Buffalo  Forge  Co.,  480  Broadway,  Buffalo. 

N.  Y.     "Buffalo." 
Canadian   General   Electric  Co.,   Ltd..    212 
King     St.,     W,      Toronto,     Ont.,     Can. 
■■C.G.E." 
Carllng    Turbine    Blower    Co..     Inc..    104 

Harding  St..    Worcester,    Mass. 
Electric    Blower    Co..    362    Atlantic    Ave.. 

Boslon.   Mass.      "Marvel." 
Garden    City    Fan    Co..    332    S.    Michigan 
Ave..  Chicago,  III.     "Cycloldale,"  "Gar- 
den City," 
Green  Fuel'  Economizer  Co..  Beacon,  N.  Y. 
Ilg    Electric    Ventilating    Co..     Crawford 

Ave.   A  Diversey  Blvd..  Chicago.  111. 
Johnson  Fan  ft  Blower  Co.,  115  S.  Clln- 


Park.    Boston, 

Wing   Mfg.    Co.,    L.   J..    862    W.   13th   St., 

New  York,   N.  Y. 
BLOWOUT,  MAGNETIC— Magnetic  con- 
tactors   and    other   controlling   devices    are 
often    supplied    with    a    magnetic    1 


field  is 
to    the   arc      The   action   of   the    field  Is   to 
lengthen  the  arc  and  finally   break  it. 

BLOW -RITE. —Trade  name  for  fuse  wire 
manufactured  by  the  Reliable  Electric  Co.. 
314G  Carroll  Ave..    Chicago,   111. 

BLUE  BALL  MACHINE  WORKS.— Blue 
Ball  (Lancaster  Co.).  Pa.  Manufacturers  of 
hand,  power  and  electric  house  and  deep 
well   pumps.      P.    E.   Shirk,   proprietor. 

BLUE  BIRD.— Trade  name  for  electric 
washing  machine  manufactured  by  the  Blue 
Bird  Division,  Davla  Sewing  Machine  Co., 
Dayton.   Ohio. 

BLUE  BIRD.— Trade  name  for  incan- 
descent lamps  manufactured  by  the  Blue 
Bird  Lamp  Co.,  45  E.  lTth  St,.  New  York. 
N.  Y. 

BLUEBIRD.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Novelty 
Lamp  ft  Shade  Co.,  S490  E.  22nd  St.,  Cleve- 

BLUE  BIRD  DIVISION,  DAVIS  SEWING 

MACHINE  CO.— Dayton,  Ohio.  Manufac- 
turer of  electric  washing  machines.  Fac- 
tories.  Dayton.  Ohio,  and  St.  Louis.  Mo. 

BLUE  BIRD  LAMP  CO.— 45  E.  17th  St., 
New  York.  N.  Y.  Manufacturer  of  Incan- 
descent lamps. 

BLUEPRINT  DRIERS,  ELECTRIC— 
Drying  machines,  which  in  the  common 
forms  are  arranged  bo  that  the  printed 
paper,  after  passing  under  a  line  of  sprink- 
lers and  through  a  special  bath,  goes 
through  a  set  of  rollers  for  removing  as 
much  water  as  possible  and  then  passes 
through  an  enclosed  casing  heated  by  elec- 
tric heating  elements  and  leaves  the  en- 
closure through  guide  rollers,  dry  and 
ready  for  Immediate  use.  In  another  form 
for  drying  separate  prints  an  electrically 
heated   oven    is   used. 


aogle 


BLUEPRINTING 
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Manufacturers; 

Dletigen  Co.,  Eugene.  166  W.  Monroe  St.. 

Chicago,  II  I. 
Peine    Co.,    The    C.    F..    839    N.    Franklin 

SI.,  Chicago,  111.     "Peerless." 
Pout  Co.,   The  Frederick,    SIS  S.   Wabash 

Ave.,  Chicago.  HI. 
Shaw  Blue  Print  Machine  Co..   Inc.,  The., 

S  Campbell  St..   Newark.   N.   J. 
Williams,      Brown      &     Earle,      Inc..      918 
'  —.,  Philadelphia,  Pa.   "Frank- 


nade  of  selected 


sensitised  paper  thus  produced  may  be  ' 
of  a   number  of  forms,   depending  on 
coating   solution   used.     This   Is   varied 
—   —!-»i —  speeds  and  also  s 


frames,  it  is  sometimes  d 

tracing  or  negative'  to  lie 
contact  with  the'paper. 
difficulty    vacuum    frames 
!    special    rubber  blanket. 


n  the 


The  air  la  e 


the 


and  held   in 


Franklin 


and  rubber  1 

Wsn"et  ^sesecwely'°heldU in"  place  by   the 

back   and    clamping   members,    '    -  " 

or  negative  Is   smoothed   out 

Manufacturers: 

American    Drafting    Furniture    Co 
103  Mill  St.,  Rochester,   N.  Y. 

Cole  Co.,  The  II.,  Columbus,  Ohio. 

Dletsgen  Co.,  Eugene,  168  W.  Mom 
Chicago,  HI. 

Pease   Co..   The  C. 

Post" Co., 'The  Frederick,   319   S.   Wabash 
Ave.,  Chicago,  111- 

BLUEPRINTING  MACHINES,  ELEC- 
■  TRIG.— The  general  principle  of  these  ma- 
chines Is  to  place  the  tracing  upon  Uit 
sensitized  paper  and  then  to  pass  a  strong 
arc  or  other  electric  light  over  the  tracing 
so  that  the  light  Is  thrown  evenly  over  Its 
surface,  thua  printing  the  lines  on  the  blue- 
print paper.  In  some  machines  the  tracing 
and  blueprint  paper  are  wrapped  on  a  glass 
cylinder  and  an  arc  lamp  moved  at  a  uni- 
form speed  up  or  down  on  the  Inside  of  the 


and   rerolllnfc 


grinders,  rotary 


give  various  prim 

cial   kinds   of  prlin-  «.-.  ~™--„-  — 

The  machines  consist  essentially  of  coat- 
ing rollers  and  tank,   together  with  a  glasi 
scraper,  -gas    or    electrically    I 
and  an  automatic  measuring 

Manufacturers: 

Pease    Co.,    The    C.    F.,    829    N.    Franklin 
St.,  Chicago,  III.     "Duplex. "      Simplex. 

BLUE  RIBBON.— Trade  name  for  elec- 
tric washing  machine  manufactured!  by 
the  Haag  Bros.  Co..  Peoria,  HI. 

BLUE  SEAL.— Trade  name  for  dry  bat- 
teries manufactured  by  the  Manhattan 
Electrical  bupply  Co.,  Inc.,  17  Park  PI., 
New   York.   N.   Y. 

BLUE  STREAK.— Trade  name  for  ti 
mission  belting  manufactui 
year    Tire   &    Rubber   Co.,    mi    a.    mumi 
St.,   Akron,  Ohio. 

BLUE  V1TROL  OR  BLUESTONE.— 
Names  extensively  used  in  the  trade  for 
commercial  copper  sulphate.  See  Copper 
sulphate. 

BLUFFTON  MFG.  CO.— Bluffton.  Ohio. 
Manufacturers     of    electric     washing    jna- 

B.    M.    CO.    SPECIAL.— Trade 


Uodiiw 


■onverlBrs  and  labboratory 
established    1905.      Preei; 


K.    C. 

Main    office    and 
lu.^w,     2254     W.     Ohio    St.,    Chicago,     '" 
Branch    offices.     127     Federal    St., 
Mass.;    95    Liberty    St..    New   Yo'* 
923    Hansom    St.,    Philadelphia, 
Third  St.,  Cincinnati,   Ohio. 


Boston. 


BO  EC— Tradi 

ulactured  by  th. 
ktaltimore.   Md. 

BOEKEL      A      CO.. 

Vine  St..    Philadelphia, 


r  oil  engines  man- 
Oil  Engine  Co., 

/ILLIAM.— 616-818 

a.     Manufacturers 

centrifuges    and 


..__      , j   for 

_   jfactured  by  the  Bronie 
Metal  Co.,  30  Church  St.,  New  York.  N.  Y 
BOARD    OF    TRADE    UNIT.— The    kilo- 

Unit"  Ib  used  very  extensively  in  Ens- 
land  where  the  Board  of  Trade  Is  ar 
official  body  having  Jurisdiction,  among 
other  things,  over  electricity  supply  serv- 
ice.   Including  the    units  used   —    '"      " " 


BOESCH  LAMP  CO.— 960-62  Mission  St., 
mobile  signals'  and'  sheet  metal  stampings. 
Business    established    1869. 

BOETTCHER    PATTERN    CO.— Chicago. 


Mai 


of  electric  floo. 

„.n   J.    F.    Boettcher, 

Main    office    and    factory, 
St..  Chicago,  111.     " ''   "** 


is  never  used. 


i    United    States    the   t 


o  48x81  inches. 


machines. 

Peoria' St.*  ChicagoTnl ""Branch  Office;  163 

Chambers  St.,   New   York.    N.   Y. 

BOGUE  ELECTRIC  CO.,  CHARLES  J.— 
BIS  W.  nth  St.,  New  York,  N.  Y.  Manu- 
facturer of  electroplating  generators. 

BOILER  COMPOUNDS.— See  Compounds, 

BOILER  HEAT  INSULATION.— See  Cov- 
er big. "lie r  and  pipe;  also  Heat  insulation, 


\jn£ft£&&3?  fir  "''d 

nd  efficiently  a  great  deal  of  »PP*™"Jf 
nd  many  auxiliary  devices  are  reuuiren. 
,uch  of  this  equipment  and  the  most  im- 


macbines  the  light  is 
and  the  tracing  and  blueprint 
mdjved  together  past  the  source 
of 'light.  This  latter  type  1b  more  Common 
where  a  large  number  of  prints  are  regu- 
larly made.  It  usually  is  a  continuous 
operation,  the  paper  being  fed  Trom  a  ton 
and.  together  with  the  tracings,  pasflriB 
under  a  series  of  are  lamps.  The  tracings 
are  separated  from  the  paper,  which  ther 
passes  through  a  bath  of  water  a  pota«_ 
alum  or  sodium  bichromate  bath,  another 
bath  of  clear  water,  and  then  through  the 
drier.     In  many  of  the  lai 


with 


all    i 


'  single   machini 


;nsable  to  large  drafting  r> 


ctric     drier     (see     Blueprint 

).     Electric    blueprinting^  niaehlnes 

>gardlees    of  thi 

jpeclal    ad- 

■re  Its  extremely  large  capac- 
.  Its  higher  cost  compared  wltl 
the  vertical  cylinder  type. 
Manufacturers! 
American   Drafting   Furniture   Co..   Inc. 

103  Mill  St.,  Rochester,  N.  Y. 
Buckeye      Engine      Co.,      Salem,      Ottlc 

"Buckeye." 
DleUgen  Co.,  Eugei 
Chicago.  111. 


irief   ( 


of  thee 


York,  N. 


186  W.  Monroe  St. 
Benjamin.  366  W.   Broadway.   New 

C.  F..  829  N.  Franklin  St. 


arc  sometimes  made  of  three-ply  veneei 
white  bass  wood  and  the  larger  boards  are 
made  or  selected  nine.  Hardwood  edge; 
are  provided  and  the  individual  boards,  o 
which  the  finished  drafting  board  la  com- 
posed, are  held  toncther  by  special  hard- 
wood   cleats   or   clamping   members. 


ester,  N.  Y. 
Table  &   Mfg.  Co., 

V.,   8:19   N.   Frank 


sutler  St..  Pittsburgh,  Pa. 
BOBBINS      FOR      CO',LS; 

small  cyllndric 

which  coils  foi    ■=.!= = -; 

are    wound.     .Bobbins    and    spools 

complete    coils.    while    a    spool    is    used    for 

n.hular    or    cylindrical    forms.       They    t 

sa-swursaa-sssw?. 

for  th. 


l  is  a 


sr  tide  B. 


nt  function  of  much  boiler-room 
int  This  includes.  In  moat  plants, 
of  the   coal  from  cars,   vessels  or 

!  info"  the"'  stokers™    Coal  scales  arc 

rovlded  to  permit  _  weighing  ^thr 


In    j 


tally  o 


,    whei' 


only 


,    poorer  grades 
mlverlzed  before 


r  spool-shaped  bodies  t 
"Bobbins    r— '    -"' 


:    molded    in    place    foi 


magnet  c 

plunger    "r  a  solenoid. 

Eaten    &    Sons.    E.    B. 


Mkh. 

Williams. 
nut   St. 

BLUEPRINT  -  PAPER  -COATING      MA- 

r-mNES,    ELECTRIC— These  machines  are 

.nr  driven    devices    for    unrolling    paper 

and  passing  It  through  a  gating  solution 

if VS?  itfSM  ffmisT*  £™«  £. 

In    blueprinting   machines   or   frames.      i"« 


Gray  &   Danjelson  Mfg.  Co.,   ! 

St..    San   Francisco,   Cal. 
Stephenson  Mfg.  Co..  South  3 


being  nreu.     ...  «.j  coal -burning  plant.  I 
__JTi  „i  ,,!,(.•  must  be  arranged  for.     *or 

bunkers    hins,  etc.;  Cars,  power  house, 
o^e? V'nerL.  'SSST^'  cWMS. 


nt;  also  see  OH  burners 
3  tanks;  Pumps,  oil.  <Je 
r  producer  gas   I 


Veers' 


"For     the    boilers     tl 
many  Important  acce; 

[ii-iilly  parts  of  Ihe  be 
boiler    furnace,   gratee 


the    draft  _; 


means  for  carrying  off  the  «•"*«'"■,'; 
„,»  Including  forced  and  induced  drait 
Sowp--    hSSSISii   stacks   and   chimneys. 


brewing.'  stacks    and"  chimney... 

See  general  articles 

.chan i cal.  Also  specific 

Ire   tube;   Boilers,  wa- 

.ti,«D^.    arches,    etc.: 

boilers;    Orates, 

Covering,    boiler 


BOCK     BEARING     CO. 

Ave.    &   Mlchlgar    " ° 

Ohio.     Manuf«  "*" 


usinesa  established 
THE.- 


Phllllps 
-,,,._.    ...    — .    Toledo, 
of  taper  roller  bear- 
General  manager,    R.   E.  Cllngan. 
BODING     ELECTRIC    CO.— Chicago      HI. 
I  Manufacturer  of  motors,  motor- genera  tors. 


Roller     tubes:     Furnaces. 

Induced'- draft;    Breeching. 

ioke-      Chimneys,      power     plant; 

Stacks,    smoke:    Regulators,    boiler- furnace 

1th  suitable  feed 

■fcrabiy  it  high  temperature,_  r- - 


draft;    Blow 


To  supply 


Turn 


mber    of    i 


boile 


jntlal   auxiliaries, 
feed;    Injectors. 


regulators;      Me  tern. 


discussion    of     Plpl 


74 


power   p:»nt;    Brackets.    steam   and   oth«r 

?«■  wSss&slm ^^C-St  « 

johfi  fm?i'«™  »t*or  pipe;  E3tPansion 
Sgk£  u!^rman7tpTPe.e,C-  P'Pe  *"»■ 
.»„  "teCSS?1  '"Mruments  are  essentia]  In 
f$ow  P  See   "w^    article 

Sri  Vi""  '»  lnJ,.tr»ment»l  In  accomplish 
SS.*S"i  rk  ,°f  W>wer  production  effl- 
SSSSS  ,'"  ,"."  '"ftrument.  if  the  wheel 
barrow  Is  the  only  way  of  measuring  U» 
coal  it  la  a  good  instrument  and  ona  *orth 
using;  likewise  the  barrel  "or  meaaurija 
water.  Instruments  may  show  what  la 
happening;  these  are  called  indicating  in- 
SSS  "■  T.hey  may  Bh»w  what  has  hap- 
pened—record ing    instruments      They    mav 

'i  221  lna1<»''n8-  instruments  help  the 
what    f™,  °  Ce  ^showing  or  indicating 
what    is   going  on.      Tho   recording    Instru. 
menu  snow  what  has  gone  on  at  any  tir 
in  us   shedding  light   on   how   the  plant 
functioning,  and  what  i9  needed  In  the  w 
or  more  care,  different  fuels  and  apparal 
'"J"™  methods,  etc     The  integrating  t„- 
lnf«™tlf.n*^*n??  F'?",    the   management 
Information   on    the  total   output  and   a 
sumption  for  any  period. 

formance.  These  show  the  money  that 
was  spent  and  what  was  got  In  return 
£*.  mf.n,,th"t  """  the  Holler-room  arc 
£    M,      S.1?   c?noer,ned    !»    how   each    part 

them  vitally.  The  draft  gage  shows  what 
?£     ™*  5  Br5'  cl0"in8-  °ue  to  clinkers! 

-^*iw.4ttS£  thhee  r« 

the  C(\  Instrument  shows  the  effect  Both 
"™   "lrem,S.,y   «<«"™b.e   for   th?  fireman 

&?«  thKe  ^  B5pSS  "it  -S5S 

when  boiler  heating  surfaces  am  covered 
SLm-*"?,'  0n  the  °utslde  »"«  scale  on  the 
Kn  e:  "  •"**•»'■  that  baffles  may  have 
fallen  or  become  leaky.  But  the  stick 
thermometer  la  only  of  most  use  when  In 
el™."^  JS  coni«»e«on  with  the  dra't 
gage  and  the  steam  flow  meter  The  tni. 
S  ^l^S*"*  .of  "Eack  twmaKrture*  I la  un- 
derstood only  when  one  knows  the  rate 
2-*!IS22?«  i??"1  th?  «»*  meter)  and 
r  (from  the  draft 
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gas;      instruments,      boller-ro 


t^  tolE™  ,   »,  HiB  u.nltorm-     For  water- 

»Jfe"ff»iCa,  as*  «urt  -°" 

combuStlrfn°U™   the  Jboller    to    eonllne    me 
Manufacturers: 

BtS™rai£°"  Th'-  "■  BMto  »'■■  ""■ 
Barn.  r„,n'.c.  c     ,!0  E  Nonh  W>1>| 


BOILERS 


ment  of  the  bafrllti?  depends.  In  turn   unon 
25°,Th."JJK"SUh  °'„  "5™    dealTE 


i    the 


gage  or  CO.  meter). 

It  Is  not  one  Instrument  but  all 
■255!?*.™^'  m  conjunction  thst  ,™„..r 
Indicating  instruments  are  necessary  for 
^t.enyBhtenment  of  the  Bremen  actual?, 
engaged  in  the  work.  Recording  Instru- 
ments are  necesssry  for  the  men  that  h™.» 
charge,  bo  that  wastes  can  be  discoverp.1 
end  eradicated  and  Improvements^*..  - 
«Mratln»  T^"!!,?'"  ^..'■""'ItV-quallty 
iteration.     The  Integrating  meters  are 


ie   actual    performance   of 

>rs   may   hIso   be   desirable 
city  smoke  otdin 


body's    effort,    1 
the  plant. 

Snipke  Indlcat 
wher-e  there  are  „„  „..„,„,.  urqjlrnn(!11B  ( 
where  smoke  Is  particularly  objectlonabl, 
■nere  are  amokc  iwiwders  on  the  morket 
hv'»hi,!5.K,.fc**r'  '""t;1.1  "  form  of  neriscopc 
ZS&JZ&ISS,  t  ma°lm"'Cthe  JK  ^ 
•tamper,  etc.  Smoke  represents  mMi  „r 
fuel  bv  incomplete  combustlo"  A  smoke 
less  stack  mav  Indicate  waste  of  heat  bv 
VE22  alr  A  "mokelesa  stack  in Shit 
-fficleney  only  when  one  sees  that  the  A, 

o»W5uU£  lu  equiTOlen,  8how«  -AS 

-*H  Instruments  m»v  save  file!  when  th*- 
KT.ilSSHS1*'  ,'™t"n"'-  nrowrlv  maintained 

mm'lJESS!  S**  thinCT'  h«P"en,  holler- 
room   Inatrnments  are   a  gllt-edge  Invest- 

boHvJ  lISrcrIpt,lo,V'  Bnd  "■""«'  <*  Individual 

1H1.I1-.1  .  a  Instruments.  see  Flue-gas 
Ci^VJtaTnKS,,f:  ,?a™-  d""t:  OmS? 
m*  !H    V  level:     Oages.     steam,     lnfll- 

■S; Tm  °a,re«L   "team,    i-cordm*:    Meters 

RieyJS!^1^-  "\eam.  "owr  Meters,  water- 
HS?™*  comhustlon  or  CO.;  Regulator* 
*'«;'  -Jraft:  Scales.  'coaT  The™' 
""meters,  feed  water;  Therm ometers,   nuo 


,  — .    Chicago,    nj 

Cole   Mfg    Co      R     h     «   ~-         « 

m«iCV'  *■    " "SSSS  ^.  New 

^•.'can*0""""  C°-  Ud-  Th«-  O'"- 
Ore,„    B„.,„„r|„s    q,      ^    c^^ 

*SSS.»S  "%&-u"  C1"  »•■■ 

"tSas-iT" oorB- ow  °«°"*  «*- 

bo5?r'L»"i  25V""'"  "■'-ANT.-A 
For  power-nlarff  JB™(    evaporatlna  water. 

™L,  ...  .  lrl,caI  and  horizontal  RVn- 
SbXr'SS  th?" "wafef  t,^  f™  " ^« 
almost   ejtclusively  types  are  used 

ihfsurfa^  To,iaaCf?rdinS  '<>  »-'  "eat- 
equivalent    to    1    boiler    h™.8^106    ^'"^ 

*.«".„•  S  f4™ f»'  o'  bSiir„  ";;;-■ 


i-"     u    increase    the 
— >.mw9  steam  losses,  and  to  lm 
^.«.;=  uic  plant   economy  In   «nenl       *& 
see  Superheaters.  general.     Also 

BOILCR  TlJBES.-BoIler  tubes  ,p.  m  ^ 

skk.  ■ss^-bS  isaS^r  ^ 

210  lbs.  No  ro  iiPiiW  up  lo  about 
Where  the  working  „«'.  '  "eel  to  used. 
and  up  to  MO  ibi  k«  «^  a  . VB  tl,!* 
Above  this   value  No    ll   l.' Jfi  ,  "    used- 


:   -  i"  »="c^«iiy  used. 


Tubes    .  _   j 

to  4  ins.  external  diameter. 
Msnufacturera: 
AMERICAN  BRASS 
Waterbury,  Conn^ 

Newnan,  Oa. 


%tA*.vswv 


IBie    Marcua 


Heine"  Safety    Boiler 

Ave.,   St.   toula,   Mo 

"St'sFr-'-^'- 

Parkeaburg      Iron       r-n         r>     . 

Parkesburg.1^      °°"       B6*'"       Bid*., 

■vaish  A  Weldner  Rr.it,.,-  a-'^     -        «_ 
tanooga,  Tenn.  °°-  ""■  chBt- 

other  styles  a   flexible  „m,?  CMes'  and  ln 

KSf^  ^7-"deed  ^ic^^rntf^^ 
S5*f«.*»J!    he"ted    in    a  short^tlme    s^d 
^„re^uced  'o  merely 


Manufacturers: 

r   ft    Fowler  Co., 


t  temperature. 


«™   around    3S0 
high   pressures 

n-J€l \-\ps.  rii  ss« 

lent  nf  h~u.._  !..^i?_0H 


,-,.7a.  a,,      : **   "'nun   toe  ru 
rnu..en,.„,   and  _propor,lonn,.„,  V  ItS! 


— -"Maamani   end 
burning  equipment! 

•nSSf  nfmS:,C''.,"  t"™'""1  b'  '"• 
»ln„   fj,°  d™.   .nd'Enri""1"'1"*  «■" 

.!f--Sr-,„°€w..»  irC  »"""".» 

assl.  Saul-  "•JSM&6 

RSQgfeFa 

h.^1  v..hm^:  hlah-aeh  coals  may  retmi™ 
itSal  ,tnS"»  'Sre"',1™  "'"'  ■« 
»nV*u"p.°„'  TnrsS^'^S-K 

the  peeduS";?  SLSZSSf* &,•%"£ 


Atw™M,mTS.^f,'p™!P  »£»  CO.. 
iTgr^^^OnK'-c.- 

tubular  bolli™       <!-.*        .arenerally      return- 

•SSF«SSm«S 
on  thrBCmV°,m,ilie  a!,out  lE0  "P.  the  limit 
Ml~  coat.  l.„^S;-,h™«  "'"n-lubular 

S.' JK""  "  eapaoli,     it  eSSt  a«aln 

~  w  raaar  jx,'  S» 

sure  regulation.  "  CIOSe  8te»m  Pres- 

In  the  return- tubular  hnir»T-    n.     r 

Seats  w  :&,"?;  aW&  SJ,te?E 


Jii,  .t™  tnr°ifh  tubes 
SSE* *.  th«  "hell  In  the  , 
The  fire  tubes  are  usual 
diameter  and  from  12  to  is  r,  "CJ-SlJL-- 

-■-m.r.^-o^'e.lr.-"^.-; 


1   Ins.   lii 


boiler.  lth  tne  "ater-tube  type  of 

boUertcoenTentsn?sJh,«  3   "eBreBating  the 
■      -  f fflg  tft'enVe'  MfS^'K 
boiler.    Thus,  return-tubular  Eofler  «S 

ise  SffiuTaSa  km  fX^ot; 

lne?gyat,ath1eh„1"",tant-  Th«  di-sipatfon". 
S-tlu!',.1,?  rftpid  tnan  *«h  the 
return  tubular  type  and  so  less  dangerous. 
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The  reasons  for  Che  return-tubular  bollei 
not  being  made  fn  capacities  above  600  and 
usually  250  to  400  hp.  tire  because  of  the 
danger  In  case  of  failure.  Its  adaptability 
to  medium  steam  pressures  only.  Its  poor 
steam  regulation  and  comparatively  low 
rates  of  evaporation. 
Manufacturers: 
Blgelow    Co.,    The,    New    Haven,    Conn. 

"  B I  gel  o  w  -  Mannl  tig. ' ' 
Brennan   A   Co.,   John,    24tb  St.   A  M.   C. 

R.  R.,  Detroit,  Mich.     "Detroit." 
Bridgeport    Boiler    Works    Co.,    The.    202 
Bridgeport.  Conn. 


i   Co..    321   1 


Chicago  Tile   Arch 

Austin  Ave..   Chicago,  ill. 
Clark    En gTlne   A   Boiler   Co.,    Kalamazoo, 

Mich. 
CojitesvlUe  Boiler  Works,  Coatesvllle,  Pa. 
Cole  Mfg.  Co..  R.  D„  Newnan.  Oa. 
Decarle  Boiler  A  Incinerator  Co..   3324-30 

St.  Hubert  St.,  Montreal,  Que..  Can. 
Dillon  Steam  Boiler  Works.  D.  M.,  Fitch  - 

burg.  Mass. 
Dover  Boiler  Works,  Dover.  N.  J, 
Brie  City  Iron  Woiks,  Erie,  Pa.     "Eeo- 

Fftzgibbons  Boiler  Co.,  Oswego,  N.  T. 
Gem  City  Boiler  Co.,  The,   Dayton,  Ohio. 
Ooldle  A  McCutloch  Co.,  Ltd.,  The.  Gait, 

Ont.,  Can. 
Herbert  Boiler  Co.,  140  Root  St.,  Chicago, 

m. 

Houston,    Stanwood    A    Gamble   Co.,    The 

Cincinnati.  Ohio. 
International    Engineering    Works,    Inc., 

Waverly  St.,  Frumingham,  Mass. 
Keeler  Co.,  E„  Willlamaport.  Pa. 
Kroeschell   Bros.    Co..   440   W.    Erie    St., 

Chicago.   111. 
Lookout  Boiler  A  Mfg.  Co.,  Chattanooga, 

Mohr   &  Sons.  John,  vSth  St.   A  Calumet 
River,    S.    Chicago,  -III. 

Murray  Iron  Works  Co..  Burlington,  Iowa. 

Naitle  Engine  A  Roller  Works.  Erie,  Pa. 

O'Brien  Boiler  Works  Co.,   John.  1601   N. 
11th  St..  St.  Louis,  Mo. 

OH  City  Boiler  Works,  Hoi  137,   Oil  City, 
Pa. 

Orr  A  Sembower.  Inc..  Beading.  Pa. 

Walsh  A  Weldner  Boiler  Co.,  The,  Chat- 
tanooga, Tenn. 

Wlckes  Boiler  Co.,  The,  602  N.  Water  St., 
Saginaw,  Mich. 

r/ER 

high  capacity  are  ot  the  water-tube  type. 
Thia  type  may  be  operated  at  two  to  four 
times  nominal  rating  with  safety,  provided 
the  water  does  not  form  scale  or  contain 
oil,  either  of  which  will  cause  bags  and 
blistered  tubes. 

The  water-tube  boiler  has  good  pressure 
regulation  and  presents  maximum  surface 
to  the  furnace  gases.  It  possesses  high 
steaming  rates  and,  because  of  the  manner 
In  which  the  water  is  distributed  through- 
out the  tubes  and  drums.  It  minimizes  the 
sudden  energy  dissipated  on  tube  failure. 
For  a.  given  weight,  higher  pressures  can 
be  safely  carried.  Lower  weight  of  metal 
may  be  used  compared  with  the  flre-tube 
or  return-tubular  boiler.  Water-tube  boil- 
ers are  also  much  lighter  and  smaller  per 
unit  of  capacity  than  flre-tube  bolters,  and 


special  boilers  halve  been  built  with 

ratings  to  2365  hp.;  these  operate  frequently 
at  480O  to  5000  hp.  Such  large  bolters  are 
provided  with  a  separate  furnace  and 
stoker  at  each  end  In  order  to  get  the 
requisite  grate  surface  for  burning  the 
large  amount  of  coal  needed.  A  number  of 
these  huge  units  have  been  in  successful 
use  for  several  years  In  plants  of  the  De- 
troit Edison  Co.,  Detroit,  Mich. 

Manufacturers: 

Babcock  &   Wilcox   Co..    The.    85   Liberty 
St..    New    Tork,  -  N.    Y.       "B.    &    W-." 


Beggs  A  Co..  James.  36  Warren  St.,  New 

Tork,   N.  Y.      "Worthlngton." 
Blgelow    Co..     The.     New    Haven.     Conn. 

"  B  Igelo  w  -  H  ornsby ." 
Brennan   &   Co..    John,   24th   St.   A  M.  C. 

R.  R.,  Detroit,   Mich.     -Detroit." 
Bridgeport    Boiler    Works    Co.,    The,    202 

Housatonlc  Ave..  Bridgeport.  Conn. 
Canadian   General  Electric  Co..    Ltd.,   212 

King  St.,  W..  Toronto.  Ont..  Can. 
Chicago  Tile  Arch  Furnace  Co.,   321   W. 

Auatln  Ave.,    Chicago.   111. 
Connelly    Boiler    Co.,    The   D..    Cleveland, 

Ohio.      "Connelly." 


Dillon  Steam  Boiler  Works.  D.  M. 

burg,  Mass. 
Edge    Moor    Iron    Co.,    Edge    Moor.    Del. 

"Edge  Moor." 
Erie  city  Iron  Works,  Erie.  Pa. 
Freeman  Mfg.  Co..  Racine.  Wis. 
Goldie  A  McCulloch  Co..  Ltd.,  The,   Halt, 

Ont.,  Can. 
Heine     Safety    Boiler    Co..     531fi     Marcus 

Ave..  St.  Louis. 

Herbert  Roller  Co.,  140  Root  St.,  Chicago, 

III. 
International    Engineering     Works,     Inc. 

Waverly  St..  Framlngham.  Mass. 
Keeler  Co.,  E.,  Willlamsport,  Pn. 
Kroeachell    Bros.    Co.,    440    W.    Erie    St. 

Chicago.  111. 
l-add  Co..   The  George  T..   First  National 

Bank  Bldg..  Pittsburgh.  Pa. 
Mohr  &  Sons,   John,   96th   St.   &  Calumet 

River.  S.   Chicago,  III. 
Morrin- Climax    Boiler    Co..    Jersey    City, 


Nuway  Boiler  Co.,  S10  Monadnock  Block, 

Chicago,  111. 
O'Brien  Boiler  Works  Co.,   John,   1801  N. 

11th  St..  St.  Louis.  Mo. 
OH  City  Boiler  Works,  Box  13T.  Oil  City, 

Pa.     "Geary." 
Page    Boiler    Co..    816-819    Lorrabee    St., 

Chicago.  III.     "Midget." 
Pardel   Corp,    Bailey    Bldg.,   Philadelphia, 

Smith  Co..  The  H.  B..  640  Main  St.,  Cam- 
bridge, Mass. 

Springfield  Boiler  Co..  Springfield.  Dl. 
"Springfield." 

Union  Iron  Worka,  Erie.  Pa.     "Union." 

Vogt    Machine    Co.,     Henry,    Louisville, 


r  Co..  The,  Chat- 


Ky. 
Walsh  A  Weldm 

tanooga,  Tenn. 
Ward    Engineering   Works,    The    Charles, 

Charleston,  W.  Va. 
Wlckes  Boiler  Co..  The.  602  N.  Water  St., 

Saginaw.  Mich. 
BOISSIER    ELECTRIC  CO.— Long  Island 
City.  N.  Y.     Manufactun-r  of  eleelroplatlng 

BOLOMETER.— A  bolometer  ia  an  Instru- 
ment In  which  heat  Is  measured  by  the 
change  of  resistance  which  It  produces  In 
a  conductor.  For  precise  measurements  of 
radiant  heat,  a  bolometer  consisting  of  a 
blackened  strip  of  metal  la  used  with  a 
Wheats  tone  bridge.  In  radio  measure- 
ments, a  bolometer  is  used*  to  measure 
high-frequency  current.  This  consists  es- 
sentially of  a  fine  wire,  the  resistance  of 
which  increases  as  It  Is  heated  by  the  cur- 
rent passing  through  It.  This  change  Is 
measured  on  a  Wheatslone  bridge. 

BOLT  CLEVIS.— See  Clevis,   bolt. 


....  the  other.  A  bolt  is  _... 
trasted  to  a  stud,  which  has  a  thread  on 
each  end.  Bolts  arc  made  of  all  of  the 
commoner  metals  and  in  an  almost  endless 
variety  of  forma  and  sizes.  A  bolt  Is  In- 
tended to  pass  completely  through  two  or 
more' pieces  which  it  Is  desired  to  fasten 
together,  and  to  have  a  nut  screwed  on  the 
threaded  end.  A  bolt  which  Is  Intended  to 
screw  Into  a  tapped  hole  but  not  to  be 
used  with  a  nut  is  generally  called  a  cap 
screw,  and  Is  usually  finished  all  over. 
Bolts  are  generally  sold  with  their  surfaces 
In  their  original  condition.  The  bolts  used 
in  the  electrical  Industries  are  much  the 
same  as  In  other  Industries,  except  that 
vast  numbers  of  bronze,  brass  and  copper 
belts  are  used  to  obtain  the  requisite  con- 
ductivity where  conducting  parts  ore  fas- 
tened In  place. 

BOLTS,  BRASS.— Large  quantities  of 
brass  bolts  are  used  In  the  manufacture  of 
electrical  apparatus.  They  have  the  ad- 
vantages over  common  Iron  bolts  that  the!" 


ii-tic. 


ok'ctrl! 


corrode    readily.      The 

ous  Instances,  while  the  latter  Is  always 
an  advantage .  Brass  bolts  do  not  have  as 
high  conductivity  as  copper  bolts,  but  are 
stronger  and  can  be  more  accurately 
threaded.  They  are  generally  made  as  ma- 
chine bolts  or  U-bolts. 

Manufacturers: 

Eastern  Brass  Works.  221-23  13th  Ave.. 
Newark.   N.   J, 

Richardson  Brass  Co..  The  Edbro.  318  N. 
Holllday  St.,  Baltimore,  Md. 


?rbury    Mfg.     Co..     230     Grand    St., 


Waterburj 


Conn. 


BOLTS,  CARRIAGE  AND  STOVE.— Car- 
riage bolts  are  made  with  an  oval  head 
and  a  square  shank  section  or  square  sub- 
head Immediately  below  It.  The  stem  or 
rod  has  rolled  threads  for  a  little  more  than 
a  third  of  Its  length  and  square  nuts  are 
usually  furnished  with  the  bolts.  They  are 
made  In  a  number  of  sliea  up  to  about  H 
by  16  ins.  Carriage  bolts  are  used  for  at- 
taching the  braces  to  croasarms  on  many 
lsslon   tines,    the    standard 


rhead  transmission  lines,  the  standard 
t  fbr  this  purpose  being  %  by  AV,  Ins.. 
I  for  telephone  work  94  by  4  Ins. 


—  isJler,  being  made 

In  sizes  up  to  %  by  3  Ins.  They  have 
either  round  or  flat  slotted  heads  similar  to 
a  wood  or  machine  screw.  Square  nuts  are 
usually  furnished  with  stove  bolts.  The 
thread  extends  about  one- third  of  the 
length  and  is  rolled  on. 


Atlas    

Ivan  hoe 


t  A    Screw   ( 
"-..  CleV 


.    The. 


Ivanhoe  Rd..  Cleveland,  Ohl_. 

Bayonne  Bolt  &  Nut  Co.,  Bayonnc.  N.  J. 

Boss  Nut  Co.,  1T32-54  N.  Kolmar  Ave.. 
Chkago.  III.    "Boss." 

Clark  Bros.  Bolt  Co..  Ml  lid  ale.  Conn. 

Galvanized  Products  Co.,  First  St.,  Phll- 
ilpsburg.  N.  J. 

HUBBARD  A  CO.,  Pittsburgh.  Pa.  Hub- 
bard carriage  bolts  are  made  of  open 
hearth  steel  with  a  tensile  strength  of 
66,000  to  6S.O00  lbs.  per  sq-  In.,  and 
have  finished  points  and  rolled  threads. 
Like  Hubbard  machine  bolts,  these  car- 
thread.— Adv. 

Hungerford  Brass  A  Copper  Co.,  U.  T., 
SO  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Joslyn  Mfg.  A  Supply  Co..  132  W.  Wash- 
ington St..  Chicago,  III. 

Kansas  City  Bolt  &  Nut  Co.,  The,  Kan- 
sas City,  Ho. 

Lamson  A  Sessions  Co..  The  2188  Scran- 
ton  Rd..   Cleveland,   Ohio.     "Buckeye," 

Lanz  A  Sons,  Mathew.  Pittsburgh.  Pa, 
LINE    MATERIAL    CO..    South    Milwau- 
kee, Wis.   (See  dlsplav  adv.  page  1278.) 
Moran    Bolt    A    Nut    Mfg.    Co.,    Main    A 

Florida  Sts..  St.  Louis.  Mo. 
National  Acme  Co.,    The.   E.    131at  St.   A 

Colt  Rd..  Cleveland.  Ohio.     "Namco." 

National    Acme   Co..    The.    278    De   Cour- 

cpllcs.    St.   Henri.    Montreal.   Que.,   Can. 

National  Marine  Lamp  Co.,  The,  Forest- 

vllle.  Conn. 
Oil    Well   Supply  Co..    218-216   Water   St., 

Pittsburgh,   Pa. 
Oliver    Iron    A    Steel    Co..    10th    &   Muriel 

Sts.,  Pittsburgh.  Pa. 
Pawtucket   Mfg.   Co.,    327   Pine   St.,  Paw- 
tucket.  R.  I. 
Pawtucket   Screw  Co.,   Pawtucket,   R.   I. 
Reed  A  Prince  Mfg.  Co.,  Worcester.  Mass. 
Ryerson  A  Son.  Joseph  T..   16th  A  Rock- 
well Sts.,  Chicago,  III. 
St.  Louis  Screw  Co.,  Clarence  St.  A  Bul- 

wer  Ave..   St.   Louis,  Mo. 
Slater  Co..  Ltd..  N..  34  Sydney  St.,  Ham- 
ilton.  Ont.,  Can.     "Pelrce." 
SMITH    &    McCRORKEN,    INC.,    407    E. 

18th  St.,  New  York.  N.  Y. 
Thomas  A  Sons  Co..  The  R.,  Bast  Liver- 
pool, Ohio.    "Thomas." 
WESTING  HOUSE    ELECTRIC    A    MFO, 
CO..    East    Pittsburgh,    Pa.      (See    dis- 
play adv.    pages  1395-1402.) 
BOLTS,    DOUBLE-ARMING    OR    SPAC- 
ING.—These    bolts   do   not    have    heads    on 
them,  but  are  threaded  at  both  ends   (like 
a  long  stud)  and  furnished  with  four  square 
nuts,  two  on  each  end.     Bolts  up  to  12  Ins. 
In   length   have  threads  for   4   or  5   1ns.   at 
each  end.     This  distance  Increases  and  for 
17-ln.  bolts  or  longer  is  8  Ins.  at  each  end. 
Spacing  holts  are  used  to  maintain  a  cer- 
tain space  or  distance  between  two  pieces 
as,    for   Instance,   a   double   crossarm.     The 
two  nuts  with  washers  between  them  may 
be    tightened    on    opposite    sides    of    one 
"  the  other  pair  of  nuts 


Manufacturers: 

American  Equipment  Co.,  Norrlstown,  Pa. 

HUBBARD  A  CO.,  Pittsburgh,  Pa.  Hub- 
bard's double  arming  bolts  are  made  of 
open  hearth  steel  having  a  tensile 
strength  of  56.000  to  65.000  lbs.  per  sq. 
In.  The  12-ln.  bolts  have  E  Ins.  ot 
thread  on  each  end:  13  and  14-ln.  bolt. 
6  Ins.  of  thread;  15  and  16-In.  bolts.  7 
Ins.  of  thread;  17-ln.  and  longer,  8  Ins. 
of  thread.    The  points  are  finished  and 
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t  Is  furnished  with  Tour  square 

num.— Adv. 

Hungerfonl  Brass  A  Copper  Co.,  U.  T.. 
80  Lafayette  St.,  New  York,  N.  T. 
"Star  Brand." 

Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St..  Chicane  111. 

Kansas  City  Bolt  &  Nut  Co.,  The,  Kan-. 
sas  City,  Mo. 

Lanx  A  Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL.  CO.,  South  Milwau- 
kee, Wis.   (See  display  adv.  page  12TB.) 

Newhall  Chain  Forge  A  Iron  Co..  90  "West 
St,  New  York,  N.  Y. 

Oliver  Iron  A  Stee!  Co.,  10th  A  Murlal 
Sts.,  Pittsburgh,  Ps. 

St.  Iiouls  Screw  Co..  Clarence  St.  &  Bulr> 
wer  Ave.,   St.  Louis.  Mo. 

Slater  Co..  Ltd.,  N..  34  Sydney  St.,  Ham- 
ilton.  Ont..   Can.     "Pelroe." 

BOLTS,  EXPANSION.— See  Expansion  or 
anchor    bolts,    screws,    shells,    shields    and 

BOLTS,  EYE.— Bye  bolts,  ae  their  name 
Implies,  are  made  with  a  drop-forged  or 
welded  eye  at  one  end  and  are  threaded 
for  either  4  or  6  Ins.  at  Ihe  other  end. 
They  are  furnished  with  one  square  nut 
and  a  washer,  as  a  rule,  and  generally  have 
a  hot -galvanized  finish.  Bye  bolts  are  used 
largely  for  line  construction  work,  with  guy 
wires,  messenger  strands,  etc.  They  are 
made  In  sizes  up  to  %  by  20  Ins. 
Manufacturers; 
American     Equipment     Co.,     Norrlatown, 

Pa. 
Bemis   Car    Truck    Co.,    378    Blrnle   Ave., 

Springfield.   Mass. 
Bonney  Vise  A  Tool  Works,  Inc..  Allen- 
town.  Pa. 
Chain    Products    Co..    The,    3924    Cooper 

Ave.,  Cleveland.  Ohio. 
Eagle    Bolt   &   Forging  Co..  The.   1435   E. 

4Bth  St.,  Cleveland,  Ohio. 
HUBBARD  A  CO..  Pittsburgh.  Pa.  Hub- 
bard drop  forged  eye  bolts  have  I  ina. 
of  rolled  thread,  and  are  furnished  with 
square  nuts  and  round  washers.  (See 
Hubbard  entry  under  Rods,  anchor.)— 

80    La.-., 

"Star  Brand. 

Joalyn  Mfg.  A  Supply  Co.,  13S  W.  Wash- 
ington St.,  Chicago.  111. 

Kansas  City  Bolt  A  Nut  Co.,  The,  Kan- 
sas City,  Mo. 

Lamson  A  Sessions  Co..  The,  2188  Scran- 
ton  Rd..   Cleveland,  Ohio.     "Buckeye," 

Lanz  A  Sons,  Mathew.  Pittsburgh,  Pa. 

Newhall  Chain  Forge  A  Iron  Co.,  B0  West 
St.,  New  York,  N.  Y. 

Oliver  Iron  A  Steel  Co..  10th  &  Murle 
Sts..  Pittsburgh,  Pa. 

Ryerson  A  Son,  Joseph  T-,  18th  A  Rock- 
well Sts.,  Chicago,  111. 

St.  Louis  Screw  Co..  Clarence  St.  &  Bui 
war  Ave.,  St.  Louts,  Mo. 

Thomas  A  Sons  Co..  The  R.,  East  Liver- 
Pool,  Ohio.    "Thomas." 

Waterbury  Mfg.  Co.,  216  Grand  St. 
Waterbury,  Conn. 

WESTINGHOUSE  ELECTRIC  A  MFQ. 
CO.,  East  Pittsburgh,  Pa.    (See  display 


erally  long  round-head  machine  bolts  fur- 
nished with  hexagon  nuts.  They  are  In- 
serted In  the  concrete,  masonry  or  other 
foundation  during  construction  and  have 
the  threaded  portion  projecting  from  the 
finished  surface.  They  are  used  In  ' 
manner  for  fastening  the  bedplates 
various  electrical  and  other  heavy  mat 

ery  In  place,  for  rigidly  fastening  ornai 

tal  or"  other  Iron  posts  used  for  street 
lighting,  for  securing  transmission  line  and 
radio  towers  to  their  foundations,  etc. 


Pat. 

HUBBARD  A  CO.,  (301  Butler  St.,  Pitts- 
burgh. Pa,    "Hubbard." 

Hungerford  Brass  *  Copper  Co.,  U.  T., 
BO  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Joalyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St,  Chicago.  111. 

Kansas  City  Bolt  A  Nut  Co.,  The.  Kansas 

City.  Mo. 

Laos;  A  Sons,  Mathew,  Pittsburgh,  Pa. 

National  Acme  Co.,  The,  B.  131st  A  Colt 
Rd.,  Cleveland,  Ohio.     "Namco." 

National  Acme  Co.,  The.  118  De  Com- 
edies. St.  Henri.  Montreal,  Que.,  Can. 


St.  Louis  Screw  Co..  Clarence  St.,  A  Bui- 
wer  Ave..   St.  Louis.  Mo. 

SMITH  A  McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York,  N.  Y. 

Union  Engineering  Co.,  The.  Cuyahoga 
Ave.  A  W.  4th  St.  Cleveland.  Ohio. 

BOLTS,  INSULATED.— Insulated  bolts 
are  generally  of  the  eye-bolt  type.  A  spe- 
cial malleable  Iron  fork  with  a  spool  Insu- 
lator between  the  aides  is  mounted  on  the 
end  of  a  machine  bolt  or  "through  bolt." 
The  guy  wire  or  cable  is  passed  over  the 
Insulator  and  does  not  come  fn  contact  with 
the  bolt.  Other  forms  of  Insulated  bolts 
have  also  been  developed,  and  are  used  with 

These  have  an  insulating  sleeve  around  the 
bolt  stem  and  Insulating  washers  under  the 
head  and  nut  to  Insulate  It  from  the  hanger. 
In  other  cases  a  molded  Insulating  com- 
pound Is  placed  all  around  the  up|ier  por- 
tion of  the  bolt. 
Manufacturers: 
Eiectrose    Mfjr.    Co.,    70    Washington    St.. 

Brooklyn.    N.    Y.      "Eiectrose." 
Hungerford   Brass   A   Copper  Co.,   U.    T., 
80    Lafayette    St.,     New    York,     N.    Y. 
"StarBrand," 
Johns-Pratt   Co.,    The.    EBB   Capitol    Ave.. 

Hartford,  Conn. 
Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  Til. 
LINE    MATERIAL    CO.,    South    Milwau- 
kee. Wis.   (See  dlanlav  adv.  page  1278.) 
OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
Insulated    by    Dlrlgo.     Strong   mechan- 
ically, reliable  electrically,  and  weather 
reslstln  g. — Adv. 
SMITH    A    McCRORKEN.    INC..    407    E. 

ISth  St.,  New  York,  N.  Y. 
Standard    Electric   Machinery   Co..    Balti- 
more. Md.     "Standard-Baltimore." 

Main  St.,  Waterbury.  Conn.      (See  dis- 
play adv.    page   1328.) 
WESTINQHOUSE    ELECTRIC    A    MFQ. 
CO..    East  Pittsburgh.    Pa.      (See   display 

adv.  pages  1395-1402.) 
BOLTS,  MACHINE.— Machine  bolts  are 
usually  made  wfth  square  heads  and  have 
square  nuts  furnished  with  them.  They 
are  large  bolts,  as  a  rule,  running  in  size 
up  to  1%  Ins.  In  diameter  and  24  Ins.  In 
length.  The  threads  are  either  rolled  or 
cut  and  the  points  are  finished.  Machine 
bolts  are  used  for  a  great  many  purposes 
in     the    electrical     Industry    In    connection 


line 


jctloi 


For 


I   line 


sonstructlon    machine    bolta 

fastening  crossarma  to  the  poles;  they  are 
also  known  as  "through  bolta."  Hexagonal 
heads  and  nuts  may  be  furnished,  If  de- 
sired, but  at  an  additional  cost,  as  the 
square  nuts  are  standard. 

Manufacturers: 

American  Equipment  Co..  Norrfatown, 
Pa. 

Atlas  Bolt  &  Screw  Co..  The,  .1100-1144 
Ivanhoe  Rfl.,  Cleveland.  Ohio. 

Bayonne  Bolt  A  Nut  Co..  Bayonne.  N.  J. 

Bemls  Car  Truck  Co..,  378  Birnle  Ave., 
Springfield,  Mass. 

Boas  Nut  Co.,  1782-64  N.  Kolmar  Ave.. 
Chicago,  m.     "Boss." 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Galvanized  Products  Co.,  First  St.,  Phll- 
llpaburg.  N.  J. 

Fischer  A  Hayes  Rope  A  Steel  Co..  741- 
745  W.  Van   Buren   St.,  Chicago,   111. 

HUBBARD  A  CO.,  Pittsburgh,  Pa.  Hub- 
bard machine  or  "through"  bolts  are 
made  of  open  hearth  stee).  having  a 
tensile  strength  of  65.000 'to  65.000  lbs. 
per  sq.  In.  They  have  longer  threads 
than  ordinary  machine  bolts.  Rolled 
threads  are  furnished  as  standard,  as 
they  are  18%  stronger  than  cut-thread 
bolts.  Rolled  threads  are  more  uniform 
and  smoother  than  out  threads.  Rolled 
thread  bolts  have  been  adopted  as 
standard  by  many  large  usera. — Adv. 

Hungerford  Brass  A  Copper  Co..  II.  T. 
80  Lafayette  St..  New  York,  N.  Y 
"Star  Brand." 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 

Kansas  City  Bolt  A  Nut  Co..  The,  Kan- 
sas City,  Mo. 

Lamaon  A  Sessions  Co..  The,  2188  Scran- 
ton  Rd.,  Cleveland,  Ohio.  "Buckeye,' 
"Lamson." 

Lans  A  Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.   (See  display  adv.  page  1278.) 

Moran  Bolt  A  Nut  Mfg.  Co.,  Wain  i 
Florida  Sts.,  St.  Louis,  Mo. 

National   Acme  Co.,   The,   E,   131st  St. 
Colt  Rd.,  Cleveland,  Ohio.    "Namco.' 


National  Acme  Co..  The,  278  De  Cour- 
cedes.   St.   Henri,   Montreal.    Que.,  Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
vllle.  Conn. 

Oil  Well  Supply  Co.,  213-216  Water  St., 
Pittsburgh.  Pa. 

Olney  A  Wsrrln,  Inc.,  297-301  Lafayette 
St..  New  York.  N.  Y. 

Pawtucket  Mfg.  Co.,  327  Pine  St.,  Paw- 
tucket  R-  I. 

Ryerson. &  Son,  Joseph  T.,  18th  A  Rock- 
well Sts.,  Chicago,  ni. 

St.  Louts  Screw  Co.,  Clarence  St.  A  Bul- 
wer  Ave.,  St.  Louis,  Mo. 

Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Mont- 


Can. 


SMITH    A    McCRORKEN.    INC.,    407    E. 

18th  St.,  New  York,  N.  Y. 
Spafford     Machine     Screw     Works.     Inc., 
Morgan  &  Market  Sts..  Hartford,  Conn. 
Union    Engineering    Co..    The.    Cuyahoga 

Ave.  A  W.  4th  St..  Cleveland.  Ohio. 
WESTINGHOUSE    ELECTRIC    A    MFG 
CO.,    East   Pittsburgh,    Pa.      (See   dis- 
play  adv.   pages    1396-1402.) 
BOLTS,  SUSPENSION.— Several  types  of 
bolts    are    used    for   suspending    insulators, 
lamps,   motor  platforms,   etc.,    from    celling 
Joists,    beams,    roofs,    etc.      They    usually 
have    special   names   In   the    trade   to   Indi- 
cate   their    construction    or    form.      One    Is 
known  as  a  hanger  bolt;  it  has  a  lag-screw 
thread  for  screwing  one  end  Into  the  ceiling 
or  other  support,  the  lower  end  being  pro- 
vided   with   a    machine-screw    thread   and 
nut  for  securing  the  part  to  be  suspended 
Eye    bolts    with    either    lag-screw    or    ma- 
chine-screw   threads    (the    latter    provided 

*'"'   "   '•""  """ used  for  lamp  sus- 

"  eye  bolt  baa  a 
!.  Fork 
ispenslon 


pension;   In   so ....    w 

directly    above    the 
frequently   i      '     ' 


bolts 

and  transversely  drilled 

called  1 


part   split 
a  fork  a— 


supported  by  the  lower  end  of 

..... ,  „.,iveen  the  ends  of  the  fork  Is  a 

horizontal  pin  carrying  a  porcelain  Insu- 
lator or  knob;  these  bolts  are  much  used 
for  supporting  heavy  feeders  from  mine 
roofs,  in  which  case  a  fetter-drive  lag- 
"/Th*  L  Bad  !s  Provided  on  the  upper  end 
Manufacturer! : 

GENERAL     ELECTRIC      CO.,     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
HUBBARD  A  CO..  6301  Butler  St.,  Pitts- 
burgh,.Pa.     "Hubbard." 
Kansas  City  Bolt  A  Nut  Co.,  The,   Kan- 
sas City,  Mo. 
Joalyn  Mfg.  A  Supply  Co.,  132  W.  Wash- 
ington St.,  Chicago,  111. 
LINE    MATERIA!,   CO.,    South    Milwau- 
kee, Wis.  (See  display  adv.  page  1278  ) 
Maxwell     Engineering    A     Mfg.     Co.,     61 

Broadway,  New  York.  N.  Y.    ' 
National  Acme  Co..   The,  E.,   131at  St.  A 

Colt  Rd.,  Cleveland,  Ohio.    "Namco." 

National  Acme    Co.,    The,    278    De    Cour- 

celles,   St.  Henri,  Montreal,  Que.,   Can 

OHIO  BRASS  CO..  THE,  Mananeld,  Ohio. 

St.  Louis  Screw  Co.,  Clarence  A  Bulwer 
Alve.,  St.  Louis,  Mo. 

SMITH  A  McCRORKEN.  INC.,  407  E. 
18th  St..  New  York,  N.  Y. 

Thomaa  A  Sona  Co.,  The  R„  East  Liver- 
pool, Ohio.    "Thomas." 

Union  Engineering  Co.,  The,  Cuyahoga  ■ 
Ave.  A  W.  4th  St.,  Cleveland,  Ohio. 

BOLTS,      THROUGH Theee      are     long 

bolts  used  In  overhead  line  construction. 
The  bolt  passes  through  the  pole  and  the 
crossarm  and  la  the  main  attachment  of 
the  arm  to  the  pole. 

BOLTS,  TOGGLE  —Toggle  bolts  are  used 
to  push  through  a  small  hole  In  a  hollow 
wall  and  fasten  securely  In  place  by  getting 
a  fairly  large  bearing  surface  on  the  Inside 
of  the  wall.  Several  forms  of  bolta  are 
used.  In  most  of  them  a  hinged  or  swing- 
ing head  attached  to  a  nut  on  the  bolt 
folds  back  to  allow  the  nut  and  head  to 
pass  through  a  comparatively  small  hole. 
As  soon  aa  the  head  Is  clear  on  the  Inside 
it  drops  down  and  la  perpendicular  to  the 
axis  of  the  hole,  thus  giving  a  good  bearing 
surface.  A  round  or  flat  slotted  head  Is 
placed  on  the  other  end  of  the  bolt  for 
tightening  the  nut  on  the  Inside.  Other 
types  have  a  nut  on  the  outside  which 
serves  to  draw  the  Inner  head  up  tight  and 
then  the  extra  length  of  the  bolt  la  cut  oft. 

Barrett  Sales  Co.,  668  W.  Washington 
_.BIvd..   Chicago.   HI.     "Universal." 


.-„.     _..,_ --    Co., 

Washington  St.,  Chicago.   HI. 
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Chicago  Nut  Co.,   2513  W.  20th   St..  Chi- 
cago, in.    "AJai." 

Diamond    Expansion    Bolt    Co..    90    West 

St..    New    York,    N.    Y.     "Diamond." 
Frnllck   A   Co.,   S.    R..    15   S.    Cllnlon    St., 

Chicago.  III.     "Kwikon." 
Harvard  Electric  Co.,  625  W.  Van  Buren 

St..  Chicago.  III. 
Kansas  City  Bolt  A  Nut  Co.,  The,  Kansas 

City,  Mo. 
McGIll  Mfg.  Co.,  Valparaiso,  Ind.     "Cres- 

Newhall  Chain  Forge  &  Iron  Co.,  80  West 

St.,  New  York,  N.  Y. 
Paine  Co..  The,   1742  W.  Van  Buren  St. 

Chicago.   111.' 
SMITH    &    McCRORKEN,    INC.,    407    E 

18th  St.,  New  York,  N.  Y. 
Star   Expansion    Bolt   Co..    147-149   Ceda 

St..  New  York.  N.  Y.     "Rebeo." 
Union    Engineering    Co..    The,    Cuyahoga 

Ave.  &  W.   <th  St..  Cleveland,   Ohio. 
U.    S.    Expansion   Bolt   Co..    119    Franklin 

St..   New   York.   N.   Y.      "U  S  E." 
Waldman.   J.    J.,    64-S8  Murray   St..    New 

York.   N.  Y. 
Waterbury     Mfg.     Co.,     236     Grand     St., 

Waterbury,  Conn.  

WESTING-HOUSE    ELECTRIC    &    MPG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play   adv.    paees    1395-1402.) 
Wrlgley    Co..    Thomas,    B04    Sherman    St., 

Chicago.  III. 
BOLTS,  TRACK.— Standard  track  bolts 
are  made  with  a  button  head  and  an  oval 
neck.'  They  are  furnished  with  either 
Bquare  or  hexagonal  nuts.  Track  bolts  are 
used  for  bolting  rail  Joints  together,  both 
for  ordinary  Joints  or  for  Insulated  Joints, 
and  also  for  securing  aome  specialties,  such 
as    braces,    car  stops,    derails,    etc.,    to   the 

Manufacturer!: 

Ames  &  Co..  W„  Jersey  City,  N.  J. 

Inland  Steel  Co.,  1st  National  Bank  Bldg., 

Chicago,  HI.  t    „ 

Lanx  &  Sons,  Mathew.  Pittsburgh.  Pa. 


Mo. 

Track  Specialties  Co..  Inc.,  29  Broadway, 
New  York,  N.  Y.     "Trasco." 

BOLTS,  "U,"— These  are  bolta  shaped 
like  the  letter  "U"  with  each  end  threaded 
to  receive  a  nut.  They  are  made  for  use 
with  pipe  frameworks  and  are  widely  used 
in  connection  with  switchboard  and  panel 
construction,  bus  supports,  and  (various 
others  insulating  and  clamping  members. 
They  are  also  used  in  some  cases  for  con- 
duit and  pipe  construction  work  where  it  Is 
desired  to  hang  heavy  conduit  or  pipe  from 
an  I-beam,  channel  or  girder. 

Manufacturers: 

Boss   Nut   Co.,    1732-54    N.    Kolmar   Ave., 
Chicago,  III.     "Boss." 

General   Devices   &    Fittings   Co.,    441-443 
S.   Desplalnes  St..  Chicago,  HI. 

Lanx  &  Sons.  Mathew,  Pittsburgh,  Pa. 

BOND  CO.,  CHARLES.- 617-19  Arch  St.. 
Philadelphia,  Pa.  Manufacturer  of  power 
transmitting  machinery,  belting,  elevating 
and  conveying  machinery.  Business  estab- 
lished 1888.  President.  Charles  Bond;  vice- 
president.  J.  Ri  Grundy;  secretary  and 
treasurer.  M.  F.  Shaw. 

BONO  FOUNDRY  A  MACHINE  CO.— 
Manhelm.  Lancaster  Co.,  Pa.  Manufac- 
turer of  power  transmitting  machinery. 
President,  Chariea  Bond;  vice-president, 
Joseph  Burr;  secretary,  M.  F.  Shaw;  H.  M. 
Boamsderfer;  managing  director,  M.  T. 
Williams;  sales  manager,  G.  C.  Noros. 

"BONDED.— Trade  name  for  linemen's 
and  electricians'  and  linemen's  tools  and 
appliances  manufactured  hy  the  Smith  &■ 
Hemenway    Co..    Inc.,    Irvington.    N.    J. 

BONDING  OF  CABLES.— T  h  e  lead 
sheaths  of  underground  cables  often  carry 
stray  current  from  trolley  lines,  etc 
Where  the  current  leaves  the  cable  to  pass 
Into  the  earth.  It  acts  as  an  electrolytic 
anode  and  eats  away  the  lead,  exposes  the 
paper  or  other  Insulating  core  to  moisture, 
'-  "— e  puts  the  ~    '  ' — <■-■■  — 


t   this 


the  lead  sheath   _,  ._   r    . 

and  not  into  the  ground.     This  stops   such 
electrolytic  corrosion. 

BONDING  TOOLS.— A  general  term  used 
to  deslgnnte  the  various  tools  used  in  elec- 
trically bonding  the  Joints  on  railwny  track. 
Inasmuch  as  there  are  a  great  variety  of 
bonds  fastened  to  the  rail  In  a  number  of 
ways,  some  of  which  require  special  tools. 
Ihe  name  has  a  very  broad  application.     It 


I  to  include  tools  varying  from 
-  light  hand  sledge  to  coropll 
■trie       arc -welding       apparatus 


Ohio. 


Min. 


Door  Cr  .   The.   ( 


AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  in  principal  cities.  See  display 
Adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  can  supply  any  tool  re- 
quired in  connection  with  the  installa- 
tion of  rail  bonds. — Adv. 

Buda  Co..  The,  Harvey,  111.  (Drills) 
"Buds -Wilson." 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W..  Toronto.  Ont„  Can. 

Chicago  Pneumatic  Tool  Co.,  6  E.  44th 
St.,  New  York.  N.  Y. 

Cleveland  Armature  Works.  Inc..  4732-36 
St.  Clair  Ave..  Cleveland,  Ohio. 

Electric  Rnllwav  Improvement  Co.,  The 
2070  E.  61st  Place.  Cleveland,  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  In  addition  to  ra'l  bonds 
to  mi*t  every  service  requirement,  this 
company  can  furnish  bonding  tools  and 
accessories,  including  track  drills  of 
various  types,  hand  tools,  rail  bond 
compressors  and  clamps,  electric  grind- 
ers, blow  torches  and  portable  bond 
testers  {Bulletin  44002A).  See  adv. 
pages    1203-1223.— Adv. 

Indianapolis  Switch  A  Frog  Co.,  Spring- 
Held.  Ohio. 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
"O-B." 

Rail  Welding  A  Bonding  Co..  2400  Wood- 
land   Ave.    Clevoltind,    Chin. 

Railway  Track-Work  Co..  3132  E.  Thomp- 
son St..  Philadelphia,  Pa. 

THOMPSON -LEVERING  CO..  327  Arch 
St..  Philadelphia,  Pa.  "Peerless." 
(.See     display     advertisement    on    page 

WHSTINGHOUSE    ELECTRIC    &    MFG. 
CO.,    East   Pittsburgh,   Pa.      "Westing- 
house."      (See  display  adv.    pages  1395- 
1402.) 
BONDS.  CABLE,  ELECTROLYSIS  PRE- 
VENTIVE.—To    minimize    Injurious    elec- 
trolysis action  from  stray  trolley  currents 

of  all  cables  in  a  run  are  bonded  together 
In    certain   manholes.      The   bonding,  device 

be  conveniently  clamped  around  the  cable 
and  is  designed  to  make  a  good  connection 
between  the  bonding  ribbon  or  wire  and  the 
lead  cable  sheath.  Close  to  the  power 
house  or  substation  of  the  electric  railway 
system  the  sheaths  of  the  underground 
cable  network  are  connected  to  the  nega- 
tive  bus   by   means  of   a   similar   bonding 


rices  in  use  for  con- 
. meting  the  two  rail  ends  at  a  Joint  and 
thus  increasing  Its  electrical  conductivity, 
In  order  that  the  rails  may  be  used  as  a 
part  of  the  return  power  circuit  in  electric 
railways  and  part  of  the  signal  circuit  in 
steam  railways.  There  are  a  very  large 
variety  of  bonds  on.  the  market,  many  ot 
which  are  patented.  Some  connect  the 
bases  of  the  two  rails,  others  the  webs; 
some  lie  underneath  the  Joint  plates  and 
others  outside  these  plates;  still  others  con- 
nect the  heads  of  the  two  rails.  Some 
tvpes  of  bonds  are  soldered  In  place,  others 
are  welded  and  there  are  a  great  number 
that  are  held  In  place  by  means  of  Some 
mechanical  fastening,  such  as  channel  pins. 

AMERICAN  STEEL  &  WIRE  CO..   sales 
Ices   In   principal   cities.      See    display 


;idv. 


■    1240    i 


t    of   c 


and 


Illustrations     and     descriptl 

products.    We  maintain  a  fully  equipped 
liondtng  department  supervised  by  able 

by  competent  workmen,  which  has  for 


?rt  b 


-Adv. 


Brocklen     Underground     Electrical     Mfg. 

Co..  Glenside.  Pa.      "Bee  Line." 
Brown.    Harold   P.,    120  Liberty   St.,   New 

York,  N.  Y.     "Edison- Brown." 
Canadian   General  Electric  Co.,    Ltd.,   212 

King     St.,     W.,     Toronto,     Ont.,     Can. 
"C.  G.  E." 


Copper  Clad  Steel  Co.,  Rankin,  Pa. 
Electric    Railway   Improvement   Co.,    The. 

E07H  E.  61st  Place.  Cleveland.  Ohio. 
ELECTRIC    SERVICE     SUPPLIES    CO., 

17th  A  Cambria  Sts.,  Philadelphia,  Pa. 


Protected  Rati  Bonds 

"Protected"    rail    bonds   are    made    In 

various  designs  with  pin-driven  or 
compression  type  terminals  and  in  ca- 
pacities to  meet  all  conditions  of  rail 
bonding.  They  are  made  to  withstand 
vibration  In  that  the  end  terminals,  by 


s  of  n 


the 


been   standard   on   the  market  f_.    

20  years.  This  line  of  rail  bonds  also 
includes  electric  and  flame  weld  bonds, 
rail  bond  compressors  and  rail  drilling 
machines  and  other  miscellaneous 
bonding   material. — Adv. 

GENERAL  EI.ECTRIC  CO..  Schenec- 
tady, N,  Y.  A  great  variety  of  forms 
to  meet  the  widely  varying  conditions 
encountered  in  electric  railway  service. 
Standard  designs  modified  when  neces- 
sary to  obtain  best  results.  Rail  bond 
manufacture  is  done  In  a  department 
devojed  exclusively  to  forging  of  metal 
by  drop  hammers.  The  various  opera- 
tions of  forging,  welding,  assembling, 
crimping,  etc.,  ore  under  the  expert 
supervision  of  men  especially  trained 
In  this  class  of  work.  Only  the  best 
grade  of  pure  copper  with  requisite 
physical  properties  Is  used.  This  com- 
pany will  gladly  submit  recommenda- 
tions on  rail  bonding  for  any  condi- 
tions. Further  information  and  de- 
scription of  G-E  rail  bonds  and  bond- 
ing tools  in  Bulletin  44002A.— See  adv. 
pages    1203 -IS  23  .—Adv. 

Indiana  Steel  A  Wire  Co.,  Muncle.  Ind. 

Indianapolis  Switch  &  Frog  Co..  Sprlng- 
fleld,   Ohio.     "Stay  Put." 

National  Electrlo  Co.,  302  Kanawha  Na- 
tional  Bank   1-ildg.,   Charleston,   W.  Va. 


Rail     bonds 


;   circuits.     O-B 


Railway  Track-Work  Co..  3132  E.  Thomp- 
son St.,  Philadelphia,  Pa. 

United  Electric  .Apparatus  Co.,  1529-33 
Columbus  Ave.,    Boston,   Mtasn. 

WKSTINGllOVW^  ELECTRIC  &  MFG. 
CO.,    East   Pittsburgh,    Pa.      "Westing' 


1402.) 


(See  display  adv.  pages  1395- 


I ITA Trade    name    for    cable    ring 

manufactured  by  the  Cameron  Appliance 
Co.,   48   Waters  Ave.,   Everett,  Mass. 

BONNETT  A  CO.,  NICHOLAS.— «19  W. 
Adams  St.,  Chicago.  111.  Manufacturers  of 
wood  turnings  for  electrical  purposes. 
Business  established  1902.  President  and 
general  manager,  Nicholas  Bonnett;  secre- 
tory, E.  P.  Singer. 

BONNEY  VISE  A  TOOL  WORKS,  INC.— 
Allentown.  Pa.     "        "  ...... 


J.  E.  Durham,  Jr.;vlce-presldent 
and  treasurer,  F.  S.  Durham.  Main  offlce 
and  factory,  Allentown,  Pa.  Branch  office. 
405  Stephen  Girnrd  Bldg..  Philadelphia.  Pa. 
BOOKKEEPING  MACHINES,  ELEC- 
TRICALLY DRIVEN.— These  are  motor- 
driven  machines  designed  to  simplify  and 
reduce  the  work  necessary  to  keep  various 
accounts  and  to.  reduce  the  possibility  of 
inaccuracy.      They    are    essentially    adding 
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whkh    i»    added    a   aupph 
i,  the  character  of  which 

ure  of  the  business 
kept.      The    niHChi: 
»re   very  nearly  automatic   in   their  ope:  _ 
tlon.  printing  on  a  loose-leal  Journal  entry 
theet  or  cant  the  date,  folio  number,  char- 
acter   of    entry,    amount   and    the    subtotal. 
All    of    the    machine    operations,    such    ai 
tabulating,   shifting  and  returning  the  car- 
riage,   printing    operations,    etc..    are    per- 
formed  by   the   mo  tor -driven   mechanisms. 
Several    modtls    of    bookkeeping    machines 
ere  made  and  they  may  be  applied  to  many 
varied  accounting  systems. 
Manufacturers: 
Burroughs  Adding  Machine  Co.,   Detroit, 

Mich.      "Burroughs." 
Elliott -Fisher  Co.,  Harrlsburg.  Pa. 
I'nderwood  Typewriter  Co.,  Inc.,  Under- 
wood Bldg,.  New  York.  N.  Y.     "Under- 


or  heavy  timber. 

also  used  to  divert  Ice  or  logs  over  chutes 

provided  for  that  purpose. 

BOONTON  RUBBER  MFG.  CO.— Poon- 
ton.  N.  J.  Manufacturer  of  Bakellte,  Con- 
den  site  and  other  Insulating  materials 
Business  established  1891.  President.  Rich- 
ard W.  Seabury;  vice-presidents,  Charles 
B.  Seabury.  George  K.  Scrlbner;  serretary, 
Berton  E.  Holley:  treasurer.  O.  H.  Middle- 
brook;   sales  manager,   Charles  B.   Seabury. 

BOOSTER.— A  generator  whose  armature 
Is    connected    In    series    with    those    of    the 

acting  in  any  desired  circuit  may  be  ad- 
justed Independently  of  that  of  the  malr 
generators.  This  adjustment  of  voltage 
may  be  made  through  a  range  of  value! 
from  xero  to  (he  maximum  voltage  of  the 
booster,  plus  or  minus.  The  booster  may 
be  at  the  generating  station  or  at  a  sub- 
station: in  the  latter  case  It  Is  connected 
In  series  with  the  line  or  feeder.  D-c. 
boosters  are  the  most  common,  a-c.  boost- 
ers being  practically  limited  to  their  use 
with  synchronous  converters.  D-c.  boost- 
trs  may  be  shunt,  series  or  compound 
wound,  with  manual  or  automatic  control 
of  the  voltage.  They  may  be  direct-con- 
nected or  belt-driven  by  electric  motors  or 
prime  movers,  direct  motor  drive  being  the 
most  common.  The  principal  uses  of  d-c. 
tioosters  are  the  regulation  of  the  voltage 
on  long  railway  feeders  or  Edison  three- 
wire  feeders,  and  the  control  of  the  charge 
and  discharge  of  storage  batteries. 

The  term  booster  Is  also  used,  though 
less  commonly,  for  a  boosting  transformer 
used  to  raise  the  voltage  of  a  long  a-c. 
feeder.     See  Transformers,  boosting. 

BOOSTER,  CONSTANT-CURRENT. —  A 
nonreversibls  d-c.  booster  used  with  a  stor- 
age battery  In  connection  with  a  lighting 
and  motor  load  for  the  purpose  of  main- 
taining the  voltage  on  the  lamps  very  nearly 
constant.  The  motors.  In  parallel  with  a 
storage  battery,  get  their  current  through 
the  armature  and  differential  series  wind- 
ing  of   the   booster.      Its   shunt   winding   Is 


appro 


<    the  H 


battery  charges  at  light  loads  and  dis- 
charges at  heavy  loads. 

BOOSTER,  DIFFERENTIAL.— A  reversi- 
ble d-c-.  booster  used  in  connection  with  a 
storage  battery  In  parallel  with  the  load, 
having  Its  armature  in  scries  with  the 
battery.  Its  differential  series  winding  In 
series  with  the  load  and  battery  and  its 
shunt  winding  In  parallel  with  the  load. 
The  booster  charges  the  battery  at  light 
loads  and  discharges  It  at  heavy  loads. 

BOOSTER,    NEGATIVE A   d-c.   booster 

connectrd  In  series  with  the  negative  feed- 
ers In  a  street-railway  system  to  assist  In 
draining:  the  track  of  Its  return  current  and 
thus  reducing  stray  currents  and  elec- 
trolysis In  adjacent  underground  piping, 
cables  and  other  metal  conductors. 

BOOSTER,  SERIES.— A  series  wound  d-C. 
generator  whose  voltage  Is  added  to  that  or 
the  main  supply  to  compensate  for  line 
drop  In  certain  feeders.  Its  armature  and 
series  winding  are  connected  In  series  with 
the  feeder  and  as  long  as  the  Iron  of  its 
magnetic  circuit  Is  not  saturated.  Its  voltage 
Is   approximately   proportional    to    the    load 


BOOSTER.  SHUNT.— A  d-c.  booster  gen 
orator  used  to  charge  a  storage  battery  b; 
adding  to  the  voltage  of  the  supply.  It  ha; 
shunt  excitation  and  Is  used  where  change. 
In  load  are  slow,  so  that  the  battery  I: 
charged  during  the  pcriol  of  light  load. 

BOOSTERS,  BELTED  OR  ENGINE 
DRIVEN. — Any  or  the  types  of  boosters 
described  above  may  be  ar: 
belt-driven,  using  either  a 
engine  as  the  driver;  direct-. 
gine    drive    is    also    used    occ 

Independently     of     the     drivli  _ 

drive  Is   UBed,   a  common   bedplate   for   the 
set     Is     exceptional,     although     It    ca 
specially  ordered  where  demanded. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee, 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..   W..  Toronto.   Ont.,  Can. 

Jants  &  Leist  Electric  Co.,  Western  Ave. 
nnd  York   St..   Cincinnati.   Ohio. 

Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St.,  Toronto,  Ont., 
Can. 

Rldgway  Dynamo  ft  Engine  Co.,  130 
Electric  Ave..  Rldgway,  Pa. 

Standard  Electric  Machinery  Co..  Balti- 
more. Md.    "St  a  ndsrd- Baltimore.  " 

WESTIXUHOUSH  KT.EOTltlC  &  MFO. 
CO..  East  Pittsburgh,  Pa.  ■■Westing- 
house."  (See  display  adv.  pages  1395- 
1402.) 

BOOSTERS,    DIRECT    MOTOR-DRIVEN. 


Irrven 


.  —  commonly 
used  than  any  other  type  of  booster  set. 
Motor-driven  boosters  are  almost  invariably 
furnished  as  a  complete  unit,  usually  with 
a  common  bedplate  for  both  motor  and 
booster.  The  motor  may  be  of  any  type  to 
suit  the  source  of  electric  power  available. 
The  generator  may  be  a  constant  current, 
shunt,  series  or  any  other  type  of  booster 
described   above. 


Allis-Chslmers  Mfg.  Co.,  Milwaukee.  Wls. 

Canndlan  General  Electric  Co.,  Ltd  212 
King  St.,  W.,   Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.  San- 
ford  and  Myler  Sis.,  Hamilton,  Ont., 
Can.     "Westlnghouse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Motor  generator  booster 
sets  Tor  use  In  railway  stations  to  raise 
the  potential  of  feeders:  for  storage 
bnttery  charging  and  regulation;  for 
station  excitation  systems:  and  In  con- 
nection with  the  Edison  3-wlre  lighting 


.  ?ndent  upon  Iho  application.  Con- 
structed In  either  series  or  shunt  wound 
types  and  may  be  arranged  for  either 
automatic  or  hand  regulation.  De- 
scribed with  motor -gene  rat  or  sets  for 
other  purposes  In  Bulletin  426E2A.  See 
adv.    pages   1203-1223.— Adv. 


Can. 

Rldgway  Dynamo  &  Engine  Co.,  120 
Electric  Ave..    Hide-way,    Pa. 

Standard  Electric  Machinery  Co..  Balti- 
more,  Md.     "Standard -Baltimore." 

WESTLNGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  "Westlng- 
house." (See  display  adv.  pages  1385- 
1402.) 

BOOTH  ELECTRIC  FURNACE  CO.— 320 
W.  MadlKon  St.,  Chicago.  III.  Manufacturer 
of  electric  furnaces.  Business  established 
1917.  President.  L.  E.  Myers;  vii-c-president. 
C.  H.  Booth;  treasurer,  W.  H.  P.  Weston. 
Sales  representatives.  Edward  B.  Stott  A 
•  '<,..  Fliitiron  Bldg.,  New  York.  N.  Y.;  M.  A. 
Beltalre.  Jr.,  Hammond  Bldg.,  Detroit, 
Mich.;  Northern  Engineering  Co.,  308  Chest- 
nut St..  Philadelphia,  Pa.;  Gassman  &  Cun- 
ningham. Brown-Marx  Bldg,,  Birmingham. 
Ala.;  Charles  L.  Fooster  Co.,  The  Arcade. 
Cleveland,  Ohio:  Buckeye  Products  Co.. 
819-S20  W.  Eth  St.,  Cincinnati,  Ohio;  Curtis 
Engineering  Co.,  Pacific  Electric  Bldg.,  Los 
Angeles,    Cal. 

BOOTH  FELT  CO.,  INC.,  THE.— Brook- 
lyn. N.  T.  Manufacturer  of  felt  gaskets, 
cushions,  wicks,  washers  and  other  felt 
products.  President,  treasurer  and  general 
manager,  N.  E.  Booth:  vice-president,  E. 
W.  Booth;  secretary,  J.  H.  Gaiser;  sates 
manager.  F.  S.  Warren.  Main  office.  403 
19th  St.,  Brooklyn,  N.  Y.   Factories,  Brook- 
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K.'  Jh   Y-  ano  GhJ.£aso'  nl    Branch  office, 
732  Sherman   St.,   Chicago,    III. 

n„?t°KiTHJ!:™"OTI'0N  "  PICTlJRE-  —  Small 

erluls  and  designed  for  en- 

:on-plcture  projecting  lamp 

apparatus    and    the    operator;    usually 

provided     with    suitable    openings    for    the 

prc-Jectingllght  beam,   and   for  o'  ' 


combustible  n 


and    ventilation.     Such    I ,„    „,,.    ul(.„„ 

made  In  knockdown  or  sectional  types  to 
be  readily  portable.  They  are  much  used 
when  motion  pictures  are  displayed  In  an 
assembly  hall  not  regularly  equipped  for 
this  purpose.  The  inflammability  of  the 
""'"""    "''"   -""luires   special  fireproof  c 


■traction   for  the   booth,    which   is   likel 
be    placed    on 


ly  | 


the. 


Manufacturers; 

"yXVy"-:  "  w'  ,i,h  "••  ""• 

Johns -Man  vine.  Inc..  Madison  Ave.  and 
41at  St.,  New  York,  N.  Y.  ■ 
.»,«007HS-  PNEUMATIC  SPRAY  PAINT- 
ING.—Booths  for  pneumatic  spray  painting 
ure  usually  made  of  sheet  metal.  They  are 
usually  closed  on  three  sides  and  the  top. 
Motor-driven  ventilating  or  exhaust  fans 
are  provided  to  withdraw  the  paint  fumes 
and  finely  divided  particles  In  the  air  that 
are  not  deposited  on  the  article  helnp 
painted.  These  booths  are  more  or  less 
special  In  construction  to  adapt  them  to 
particular  forms  of  work.  Where  pianos 
--■tomoblls  bodies,  etc..  are  being  sprayed  a 
1  "'  **"  same  time 
ordinarily 


usmiUy  pro 
articles  are   i 
piano,   desk,   ■ 


large  cabinet  Is  required, 
the    ventilating   fan 

Installed  In  the  real  „.„  ,,„t  rllrlll„.  „,„.„ 
the  article  being  sprayed  Is  so  large  as  to 
occupy  considerable  space.  Special  ventl- 
Ith  the  fans  located  overhead  is 
:d  In  such  cases.  Where  heavy 
nlshed  assembled.  Buch  as  a 
jotor,  generator,  transformer 
case  or  other  large  article  a  pneumatic  lift 
and  turntable  are  provided  to  facilitate 
handling.  These  booths  and  spraying  outfits 
are  being  widely  uecd  for  various  manufac- 
turing purposes  In  connection  with  the 
electrical  and  other  Industries. 


,  .    ,-    - ""   •"    "><?  room  or  nulldlng 

n  which  they  are  installed.  Their  purpose 
is  to  give  privacy  and  eliminate  the  outside 
noises.  They  are  generally  made  with  a 
glass  door  and  sometimes  glass  windows. 
Several  styles  are  used,  some  having  a 
slngledoor.  and  others  where  space  Is  limited 
having  a  folding  door  which  folds  into  the 
booth.    The  booth   Is  often  provided  with  a 


Tan.  which  may  operate  by  means  of  a 
door  switch  when  a  person  enters  the  booth 
end  closes  the  door.  The  telephones  are 
usually  mounted  on  the  wall  and  a  shelf  Is 
provided   for   holding   telephone  directories. 


BUHP.KE  CO.,  R.  H„  123S  Fullerton  Ave 

Chicago,  III. 
KELLOOO  SWITCHBOARD  ft   SUPPLY 

CO.,  Adams  and  Aberdeen  Sts..  Chicago. 
....    _.   ...  pa€;e 


Isplay  advertisement 


BOOTS,  LINEMEN'S  RUBBER.— Llne- 
len's  boots  are  similar  to  any  other  rubber 
oots.  being  made  both  as  hip  boots  and 
nee-height  boots.  They  are  usually  of 
,„,!  grog-,,  nf  rubber  or  gum  and  have 


Goodall  Rubber  Co..  Inc.,  Ilth  and  Race 
Sts..  Philadelphia,  Pa. 

Goodrich  Rubber  Co.,  B.  F..  Akron,  Ohio. 

Hodgman  Rubber  Co.,  Tuckahoe.  N.  Y. 

Mathlas-Hnrt  Co..  GIB  Atlantic  Ave., 
Boston,   Mass.    "Perfection." 

BORAX.  ETTE.— Trade  name  for  welding 
compound  manufactured  by  the  Cortland 
Welding  Compound  Co..  Cortland.  N.  Y. 

BORDEN  CO.,  THE.— Warren.  Ohio. 
Manufacturer  of  pipe  and  conduit  cutting 
and  threading  tools.  Business  established 
1000.  President,  W.  A.  Neracher;  vice-prea- 
ident  and  sales  manager,  Alfred  F.  Howe; 
secretary  and  treasurer.  M.  W.  Bechtel. 
Main  office  and  factory,  Warren,  Ohio. 
Branch  office,  86  Warren  St.,  New  York. 
N.  Y.  Sales  representative.  Borden-Canad- 
ian   Co..    Toronto.    Ont.,    Can. 
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which   one   or    more    rows    of    . 
lamps  are  mounted,  usually  In  fli 
tacles.    They   are   placed   along:   the   stage 
borders   and   serve   to   project   the   light   on 

They  are  often  protected  with  wire  guard* 
to  prevent  scenery  or  combustible  materia 
from  coming  in  contact  with  the  lamps 
Movable  borders  are  connected  to  the  sourer 
of  supply  through  border-light  cable.  Thi 
lamps  are  often  arranged  In  groups  of 
different  color  on  different  control  circuits 
to  enable  almost  any  desired  color  comhtna 


Manufacturers: 

Brumfleld  Electric  Sign  Co.,  18  7th  St.. 
San  Francisco,  Cal. 

Craftier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago.   111. 

Display  Stage  Lighting  Co..  314  W.  44th 
St.,  New  York,  N.  Y.    "D.  S.  L.  Ray." 

BleotNctfJ     Products     Corp.,      1128-34     W. 
ISth   St.,   Los  Angeles.   Cal. 
'  Hallberg.    J.    H„    25    W.    45th    St.,    New 
York.  NVY. 

Kansas  City  Scenic  Co.,  1002  E.  24th  St.. 
Kansas  City,  Mo. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  w.  Jackson  Blvd..  Chicago,  III. 
"X-Ray"  borders  contain  Individual 
X-Ray  reflectors  for  each  lamp.  Wir- 
ing box  Is  separate,  bolted  on.  Each 
reflector  equipped  with  removable  color 


frame.  Section  Illustrated  for  use  with 
100  or  150- watt  Mazda  lamps.  An- 
other type  supplied  for  wide  distribu- 
tion of  light;  these  types  meet  re- 
quirements of  any  production.  Sup- 
plied  tn   short  lengths   for  road  shown, 

' " cabarets,    t'-        

sters,     foot-= 
.    „s  1406— Adv. 

OVERHAGH  &  AYHES  MFG.  CO.,  411 
5.  Clinton  St..  Chicago.   III. 

Pennefather.  James  S,,  368  W.  43rd  St., 
New  York,  N.  Y. 

REFLECTOR  &  ILLUMINATING  CO., 
5EG  W.  Washington  St.,  Chicago.  Hi, 
"Beady  -2-  In  stall." 


Rlchar 
ard." 


,  R.   &   II.,    396  Fulton   St., 
Brooklyn.  N.  Y. 
Sunlight    Reflector    Co.,    226    Pacific    St.. 

Brooklyn.    N.   Y. 
Universal  Electric  Stage  Lighting  Co..  240 
W.   60th   St..   New  York,   N.  Y.     "Uni- 
versal," "Kllegl."  "Manhattan." 
Western    Reflector  Co.,    1221  W.   Madison 

St.,  Chicago,  111.  "Western." 
BORING  MACHINES,  EARTH,  POLE 
OR  POST  HOLE.— Earth -boring  machines 
are  used  for  boring  pole  holes  In  uniform 
earth  where  there  Is  plenty  of  space  and 
where  rocks  or  stones  are  not  encountered. 
They  are  generally  mounted  on  the  rear  of 
an  automobile  truck  and  are  driven  by  the 
truck  engine  or  motor.  For  the  construc- 
tion of  long  pole  lines  they  save  a  very 
large  portion  of  the  time  and  labor  ordinarily 
spent  In  digging  holes  by  hand. 
Manufacturer*: 

Marion  Truck  Corp.,  Kenosha,  Wis. 
Thompson  Machinery  Co.,  Ltd..  Orand 
Bay,  N.  B.,  Can. 
-  BORING  MACHINES  OR  DEVICES, 
CEILING,  JOIST  AND  WALL.— The  elec- 
trician's kit  may  carry  any  or  several  of 
three  types.  One  consists  of  an  ordinary 
brace  and  an  extension  bit  holder  which 
will  hold  any  size  of  bit  from  %  to  1  Inch. 
This  tool  Is  used  to  drill  through  heavy 
timbers  where  necessary,  and  through  the 
studding  and  Joists  in  partitions  where  an 
ordinary  bit  and  brace  will  not  reach.  An- 
other device  consists  of  a  standard  carrying 
a  bit  holder  and  ratchet  wheel  at  the  upper 
end  operated  by  a  wire  cable  or  chain  over 
a  lower  ratchet  wheel.  This  appliance  has 
a  rod  and  set  screw  for  adjusting  to  heights 


of  ceiling  varying  from  7  to  16  ft.  and  is 
used  to  bore  holes  for  wires  which  must 
pass  horizontally  through  joists  or  studding 
at  a  considerable  height  above  the  floor.  A 
third  machine  is  made  up  of  a  crank,  shaft, 
and  beveled  gears  and  bit.  so  mounted  that 
*"      '  '-     idjusted  both  vertically 


joist: 


tally  and  is  used  for 


us  of  the s. 


Ilh  I 


'    bOTll 


Modifl 


.vail able  on  the  market 
types  aim  to  save  labor  and  time,  especially 
those  that  permit  boring  through  celling 
joists  while  standing  on  the  floor  below  and 
without  climbing  up  ladders  or  scaffolding. 
Manufacturers: 
Arnold     Electric    Tool     Co.,     Inc..     Fort 

Trumbull  Bldg.,  New  London.  Conn. 
Bowl  us   Mfg.   Co..   The.   Springfield.   Ohio. 
Chicago  Flexible  Shaft  Co.,  6600  W.  Roos- 
evelt Rd.,  Chicago, 
Cincinnati  Electrical  Tool  Co.,  The,  1601- 

03-06    Freeman    Ave.,    Cincinnati,    Ohio. 

"Cincinnati." 
Coates  Clipper  Mfg.  Co.,  237  Chandler  St.. 

Worcester,  Mass. 
Henderson  Electric  Co..  Ampere.  N.  J. 
Hyson    Mfg.     Co.,     The,    Alliance,     Ohio. 

"Kyle."    , 
Jones    Tool    Co.,     1912    Van     Buren    Rd  , 

Cleveland.  Ohio. 
Millers    Falls    Co.,     Millers    Falls,     Mass. 

"Millers   Falls." 
Minnesota  Electric  Co..  309  2nd  Ave.,   S.. 

Minneapolis.    Minn.     "Chapman." 
Mueller    Mfg.    Co..    Ltd.,    W.    H.,    Sarnla, 

SMITH  &  HEMBNWAY  CO..  INC..  Irv 
Ington,  N.  J.  No.  2(17  machine  bores 
at  a  distance  from  T  to  12  ft.  above  the 


Red    Devil   No.   2417 

floor  by  extending  lengthening  rod.  Ma- 
chines are  equipped  with  cross  tree 
holding  rod  or  rest,  which  may  be  ad- 
justed to  any  height  on  frame.— Adv. 
BORN  CO.,  H.  A — 326  River  St..  Chicago, 
11.     Manufacturer  of   electric   refrigerating 


---,  James  and  Fraley  Sts.,  Phila- 
delphia. Pa. 

BOSCH.— Trade  name  for  automobile  igni- 
tion, starting  and  lighting  equipment  manu- 
factured by  the  American  Bosch  Magneto 
Corp..  Springfield.  Mass. 

BOSCH,  HERMAN  J.— Hotel  Biltmore. 
New  York.  N.  Y.  Manufacturer  of  electric 
hair  driers. 

BOSS — Trade  name  for  service  entrance 
bushings    manufactured    by    the    Electrical 


St.,  Providence, 
■   elect 


Specialty  Mfg., 
R.  I. 
BOSS.— Trade 

Ing  machines  manufactured  by  the  Boss 
Washing   Machine   Co..    Cincinnati,    Ohio. 

BOSS.— Trade  name  for  electric  car 
loaders  and  circuit  testers  manufactured  by 
the  Maroa  Mfg.  Co.,  Maroa,  III. 

BOSS.— Trade  name  for  adjustable 
wrenches  manufactured  by  the  Neversllp 
Works,  Hamilton  and  Neilson  Sts.,  New 
Brunswick,   N.  J. 

BOSS.— Trade  name  for  conduit  benders 
made  by  the  M.  B.  Skinner  Co..  662  Wash- 
ington Blvd..  Chicago,  III. 

BOSS  NUT  CO.  1732-54  N  Knlmar  Ave., 
Chicago,  111.  Manufacturer  of  bolts,  nuts, 
rivets  and  screws  l"reelder.;  a:id  treasurer. 
J.  D.  Purcell;  vioe-preslilents.  J.  A.  Mac- 
Lean  and  F.  K  Shults:  secretary,  L.  M. 
Thomas;  general  manager.  A.  J,  Boyle. 


washing  r 

BOSSERT    CORP.,    THE.— Utlca      N     Y 

Manufacturer  of  sheet-metal  stampings. 
General  manager,  James  R.  Jones;  secre- 
tary and  treasurer,  Gilbert  Butler. 

BOSSING  STICKS.  LEAD  CABLE.— 
Bossing  sticks  are  hardwood  sticks  of  special 
form  having  a  large  handle  aid  a  small 
cylindrical  end.  They  sre  used  for  reaming, 
stuffing  out  or  bossing  out  the  lead  sheath 
lead  sleeve  used  In  splicing 

Manufacturers: 

Berni  Co..  OUo.  17-37  Ashland  St..  New- 
ark. N.  J.    "Always  Reliable." 

BOSTON.— Trade  name  for  cable  clips 
manufactured  by  the  Chase-Shawmut  Co.. 
Newburyport,  Mass. 

BOSTON — Trade  name  for  radio  keys 
manufactured  by  the  Clapp-Eastham  Co., 
139  Main  St.,  Cambridge,  Mass. 

BOSTON. — Trade  name  for  wire  cutters 
manufactured    by  H.   K.   Porter,  6  Ashland 


on  a  cable  o 
i  Joli  ■ 


Everett,    Mas 
BOSTON.— Trade  name  for  motor-drlv 

freesers    manufactured    by    t 


F.  E.  Whitney  Co.,  66  Sudbury  St.,  Boston, 

BOSTON    ARMATURE    WORKS.— 77 

Washington   St..   N.,   Boston.   Mass.    Manu- 
facturers of  armatures,   armature  and  coil 


I    winding    machln 

generators,      etc.        Business     estab- 
"    ■".  Head;  vlc< 


linhrd    1914.     President,  J — 

president.  A.  M.  McGenley;  secretary  and 
sales  manager,  J.  A.  Murphy:  treasurer 
and   Ken era I   manager,    P.   J.    Murphy. 

BOSTON  BELTING  CO— 80  Elmwood  St.. 
Boston.     Mass.      Manufacturer     of     belting. 

BOSTON-ECONOMY  LAMP  DIVISION, 
NATIONAL  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— 43  Hospital  St.,  Provi- 
dence. R.  I.  Manufacturer  of  incandescent 
lamps.     General  manager,  E.   F.   Strong. 

BOSTON  INSULATED  WIRE  A  CABLE 
CO.— Boston,  Mass.  Manufacturer  of  in- 
sulated wires  and  cables.  Main  office,  Boston. 
Mass.  Factories,  Boston,  Mass.;  Hamilton. 
Ont.,  Can.  Branch  office,  268  Jefferson  Ave., 
Detroit.  Mich. 

BOSTON  LAST  CO.— 44  Blnford  St.,  Bos- 
•—  Mass.  Manufacturer  of  electric  heating 
onlng  outfits  (or  shoe  factories.  Pres- 
and  general  manager,  Oscar  Heath; 
vice-president.  M.  F.  Roach;  secretary  and 
treasurer,  L.  M.  Friedman. 

BOSTON  LIGHTNING  ROD  CO.— 7661 
Boylston  St.,  Boston.  Mass.  Manufacturer 
of  lightning  conductors.  Business  estab- 
lished 1873.  President,  Harvey  D.  Knox; 
ildent,    M.    C.    Willard;    i 


e  C. 


H.    E.   Litchfield. 

Factory,  r>edham,   Mass. 

BOSTON  WOVEN  HOSE  £  RUBBER 
CO.— Box  6077.  Boston,  Mass.  Manufacturer 
of  belting,  packing,  matting,  friction  and 
rubber  tape,  molded  Insulation,  etc.  Main 
office.  Boston,  Mass.  Factories.  Cambridge 
and  Plymouth,  Mass.  Branch  offices.  Bos- 
ton, Mass.;  St.  Louis.  Mo.:  Seattle.  Wash.; 
Portland,  Ore.;  Pittsburgh,  Pa.;  Los  An- 
geles. Cal.;  Philadelphia.  Pa.;  San  Fran- 
tic, Cal.:  El  Paso,  Tex.:  3.12  S.  Michigan 
Ave,  Chicago.  111.;  30  Church  St.,  New 
York.  N.  Y. 

BO  STWICK.— Trade     name      for     folding 

Stes  manufactured  by  the  William  R.  Pitt 
mpoaite   Iron_  Works,    613    W.    27th    St., 

for     feed 

ed     by     the 

Crosby  Steam  Gage  &  Valve  Co.,  Boston. 
Mass. 

BOSWORTH-ARD  MACHINE  &  FOUN- 
DRY CO — Annlston.  Ala.  Manufacturer  of 
electric  hoists,  metal  castings,  manhole 
covers  and  frames,  pulleys,  shaft  hangers 
and  other  power  transmission  equipment. 
President,  C.  E.  Ard;  vice-president,  E.  G. 
Bosworth:   secretary.   L.   C.  Watson. 


When  writing  to  manufacturers  please 

mention  the 
E  H  P  ELECTRICAL  YEAR  BOOK 
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of  electrically  lighted  flowers  and  stage 
lighting  effects.  President,  treasurer  and 
general  manager,  L.  W.  Selig;  vice-presi- 
dent.  A.   Seltg;   secretary,   I..   Elkan. 

BOUND  BROOK  OIL-LESS  BEARING 
CO.— Bound  Brook.  N.  J.  Manufacturer  of 
bushings,  bearings  and  washers.  President, 
Spencer  Weart;  vice-president,  treasurer 
and  general  manager,  George  O.  Smalley: 
vice-president,  Wllllara  F.  Jennings;  secre- 
tary, Orrel  I,.  Wrench.  Branch  office,  De- 
troit. Mich. 

BOURN  RUBBER  CO — 58  Warren  St.. 
Providence,  R.  I.  Manufacturer  of  rubber 
Insulated  wires  and  cables.  President  and 
general  manager,  S.  W.  Bourn;  vice-presi- 
dent. F.  R.  McKennn;  secretary.  H.  H. 
Bedell:  treasurer.  A.  O.  Bourn.  Sales  rep- 
resentatives. W.  A.  Lelser  A  Co.,  1607 
Sansom  St..  Philadelphia.  Po.;  S.  Robert 
Schwartx  A  Bros.,  729  Broadway.  New 
York,  N.  Y.;  Ohio  Distributing  Co.,  220 
Lomai   PI..    Chicago,    III. 

BOU8TEAD  ELECTRIC  &  MFG.  CO.— IS 
E.  Hennepin  Ave.,  Minneapolis,  Minn.  Man- 
ufacturer of  switchboards.  Business  estab- 
lished 1114.  President  and  general  manager, 
George  P.  Svendsen:  vice-president,  Carl 
Ungerman;  secretary  and  treasurer,  Frank 
L.  Johnsen. 

BOWDENITE.— Trade  name  for  wire 
manufactured  by  the  American  Steel  A 
Wire  Co..   208    S.   IjtSallc   St..   Chicago.    III. 

BOWEN  PRODUCTS  CORP.— Auburn,  N. 
Y.  Manufacturer  of  oil  and  grease  cups. 
President  and  treasurer.  George  W.  Bowen; 
vjee- president.  George  W.  Severson;  secre- 
tary. J.  Henry  Kerr.  Main  office,  Auburn, 
N.  Y.  Factories,  Auburn.  N.  Y.;  Cleveland. 
Ohio:  Detroit,  Mich.:  Minneapolis.  Minn.; 
-Windsor,  Ont.,  Can.  Branch  offices.  220 
Broadway.  New  York.  N.  Y.;  1S07  Otis 
Bldg.,  Chicago,  111.:  Monadnock  Bldg.,  San 
Francisco,  Cal.j  409  Lyric  Bldg..  Cincinnati, 
Ohio:    SOS  Dexter  Bldg..   Boston,   Mass. 

BOWIE  SWITCH  CO.— Nevada  Bank 
Bldg..  San  Francisco.  Cal.  Manufacturer  of 
high-tension  circuit  breakers,  switches, 
lightning  arresters  and  specialties.  Busi- 
ness established  130(1.  Sales  representa- 
tives, Clapp  &  Lamoree,  San  Fernando 
Bldg.,    Los    Angetes,    Cal. 

BOWL  REFLECTOR.— A  commonly  used 
type  of  reflector  having  a  shape  similar  to 
an  Inverted  bowl.  Its  common  use  la  to 
cover  the  lamp  filament  from  the  eyes,  to 
avoid  glare,  and  to  reflect  light  in  down- 
ward directions  over  a  considerable  area 
under  and  near  the  lamp.  (Also  see  Re- 
flectors.) 

BOWLS.  LIGHTING,  ALABASTER,  ETC. 
—These  bowls  correspond  in  form  and  use 
to  the  more  commonly  used  glass  bowls 
described  below.  They  are  made  of  aiabaster 
(a  dense,  translucent  form  of  gypsum  or 
calcite)  or  other  translucent  material.  Cer- 
tain dense  types  of  glass  are  also  called 
"alabaster"   because  they  resemble  It. 

Manufacturer*: 

Consolidated  Lamp  A  Glass  Co.,  Cora- 
opoiis.    Pa. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St..  Chicago.  111. 

Oilllnder  A  Sons,  Inc.,  Tacony  St.,  Phila- 
delphia, Pa.  "Franklin,"  "N  email  te," 
"Nebullte,"   "Mlcra." 

Oleaaon-Tiebout  Glass  Co..  99  Commer- 
cial St.,  Brooklyn,  N.  T. 

Northwood  Co.,  H„  Mth  and  Wetxel  Sts., 
Wheeling,  W.  Va.    "Luna." 

BOWLS,  LIGHTING,  GLASS.— Hemis- 
pherical or  bowl-shaped  pieces  of  glass 
designed  to  go  under  lamps  to  diffuse  the 
light  and  reduce  glare,  or  for  ornamenta- 
tion, or  both.  Bowls  may  be  either  placed 
against  the  celling  or,  as  In  semi-indirect 
lighting,  hung  some  distance  below  the 
ceiling.  In  the  latter  case,  the  bowl  acts  to 
reflect  part  of  the  light  to  the  ceiling,  from 
which  the  room  Is  lighted  by  diffuse  reflec- 
tion.   (See  also  Bowl  reflector.) 

Manufacturers: 

Art  Shade  Co.,  224  N.  Desplalnes  St., 
Chicago,  Dl. 

Bauman  &  Loeb,  Inc.,  138  Bowery,  New 
York,  N.  T.    "B.  A  L." 

Eagle  Mfg.  Co.,  Wellsburg,  W.  Va. 

Edwards  Lighting  Fixture  Co .  20  E 
Lake  St.,  Chicago,   III. 

Gilbert    Electric    Shade    Co. 
St.,  New   York,   N.  Y. 

Gill  Glass  Co.,  Inc.,  Amber „. 

Sts.,  Philadelphia,  Pa.    "Una,"  "Nova.' 

aieaaon-Tlebout  Glass  Co.,  99  Commer- 
cial St.,   Brooklyn.  N.  Y. 

Harter  Mfg.  Co.,  521  S.  Clinton  St.,  Chi- 
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cago.   111.    "Glorianna." 

1VANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave..  Cleveland,  Ohio.  "Regent."  (See 
display    adv.    pages    1266-1269.) 

Macbeth -Evans    Glass    Co.,    Chamber    of 

Commerce  Bldg..  Pittsburgh,  Pa. 
.Moran   A   McNair.   Inc.,   72   W.   Lake   St., 
Chicago.  Ill 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd.,  Chicago.  III. 
"X-Ray."      (See    display    advertisement 

Novelty  Lamp'*  Shade  Co.,  2490  E.  22nd 

St..  Cleveland.  Ohio, 
riaut    A    Co..    L.,    434    E.    23rd    St..    New 

York,  N.  Y.    "Bervltte." 
S  t  ray  fi-Hori  en  stein    Co..    182-134    W.    21st 


Ohio.  Manufacturer  of  boring  machines. 
Business  established  1915.  President  and 
general  manager.  H.  C.  Bowlus;  vice-pres- 
ident, G.  W.  Tehan:  secretary.  W.  W. 
Witmeyer:  treasurer.  James  Caldwell;  sales 
manager,  Bernard  Carroll. 

BOWMAN  &  CO.,  A.  W— 23  Church  St., 
Cambridge.  Mass.  Manufacturers  of  radio 
and  scientific  Instruments.  Business  estab- 
lished 1911.  Treasurer,  D.  J.  Smith;  general 
manager,  A.  W.  Bowman.  Exclusive  dis- 
tributor, Franklin  Sales  Co..  25  N.  Franklin 
St.,  Chicago,  HI. 

BOWSER   A  CO.,   INC.,  8.   F.— Crelghton 


1  far  III 


of 


ives..  Fort  Wayne,  Ind.    Man- 


, „e,  distributing  and 

reclaiming  systems  for  oils  and  gasoline. 
Organized  1S85.  President.  S.  F.  Bowser: 
vice-president,  A.  A.  Bowser:  secretary. 
H.  J.  Grosvenor;  treasurer,  W.  G.  Zahrt; 
general  manager.  S.  B.  Bechtel:  sales  man- 
ager, E.  M.  Savercool.  Affiliated  companies, 
S.  F.  Bowser  Co.,  Ltd..  Toronto.  Ont.,  Can.; 
S.   F.  Bowser  A  Co.  of  Texas,  Dallas,  Tex. 

BOW3HER  CO.,  THE  N.  P.— South  Bend. 
Ind.  Manufacturer  of  armature  balancing 
machines  and  tachometers.  Business  estab- 
lished 1882.  President,  N.  P.  Bowsher; 
vice-president,  J.  C.  Bowsher;  treasurer, 
D.  D.  Bowsher. 

BOX  A  CO.,  INC.,  ALFRED.— Philadel- 
phia, Pa.  Manufacturer  of  electric  cranes 
and  hoists.  Business  established  1873. 
President,  Herman  L.  Winterer;  secretary 
and  treasurer.  Frank  J.  Winterer;  sales 
manager.  G.   A.  Mitchell. 

BOX  CONNECTORS,  COVERS,  HANG- 
ERS.—See  Connectors,  box  and  cabinet; 
Covers,  conduit  outlet  box;  Hangers,  box. 

BOX  IRON  WORKS  CO.,  WILLIAM  A.- 
Blake and  33rd  Sts.,  Denver,  Colo.  Manu- 
facturer of  electric  traveling  cranes,  mining 

Business  established  1907.  President,  William 
A.  Box:  secretary  and  treasurer,  Edmund 
Wolff;    sales   manager,   E.   H.    Piatt. 

BOX  RELAY.— In  telegraphy,  an  en- 
closed sounder  relay  that-  has  a  heavier 
lever  for  giving  a  louder  sound  than  that 
of  the  ordinary  relay,  the  resonance  of 
the    box   assisting. 

BOXES,  BATTERY.— Battery  boxes  are 
used  to  enclose  and  protect  batteries  from 
mechanical  Injury  and  wear  and  to  keep 
out  dust  and  dirt.  They  are  used  for  both 
storage  and  dry  batteries.  For  use  with 
storage  batteries  the  boxes  are  made  of 
hard  wood  and  are  paraffin- treated  or 
painted  with  acid-resisting  paint.  They  are 
of  such  size  as  to  fit  tightly  around  the 
battery  jar  or  group  of  Jars.  Dry-battery 
boxes  are  either  made  of  wood,  fiber,  or 
sheet  steel.  The  wood  and  fiber  boxes  are 
commonly  made  to  hold  various  numbers 
of  cells  up  to  12.  while  the  metal  boxes  are 
commonly  used  In  two  or  three-cell  size  for 
telephone  work  or  for  electric  bells.  They 
add  to  the  appearance  and  protect  the 
batteries  against  broken  connections,  short- 
circuits,  moisture,  dust,  etc.  They  are  also 
supplied  for  batteries  used  In  ignition  sys- 
tems of  automobiles,  launches,  gas  engines, 
etc.     (Also   see   Holders,   battery.) 

Manufacturer*: 

Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.,  New  York,  N.  Y. 

Baltimore  Battery  Separator  Co.,  514  G 
Relstertown  Rd.,  Arlington,  Baltimore. 
Md. 

Caldwell  A  Co..  Inc.  Edward  F.,  36-40 
W.  15th  St.,  New  York,  N.  Y. 

Carllla  A  Doughty,  Inc..  2530  N.  Broad 
St..  Philadelphia,  Pa.    "C.  A  D." 

Chicago  Hand  Phone  Co.,  511  W.  Jackson 
Blvd.,  Chicago.   111. 

Cole  Storage  Battery  Co.,  2437  Indiana 
Ave.,  Chicago,  111. 
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CowU  Electric  Co.,  The  E.  S..  1811  McGee 

St.,  Kansas  City,  Mo. 
Electrical    Mfg.    Co.,    The.    4149    E.    79th 

St..   Cleveland.   Ohio. 
Estes    &    Sons.    E-   B.,    362-364    5th    Ave.. 

New  York.  N.  Y, 
Eureka  Supply  Co..  Sewell,  N.  J. 
F.  B.  Electric  A  Mfg.  Co..  119  E.  Atwater 

St.,  Detroit.  Mich.    "F.B." 
Guaranteed    Battery    Co.,     2017-25    Lucas 

Ave.,  St.  Louis,  Mo.    "Lion." 
Kirk  &  Blum  Mfg.  Co.,  2846  Spring  Grove 

Ave.,  Cincinnati,  Ohio. 
Klrtland    Electric   Construction   Co.,' Inc., 

47  Hudson  Ave..  Albany,   N.  Y. 
Metropolitan  Engineering  Co.  of  Canada, 

Ltd..  90  Sherbourne  St.,  Toronto,  Ont., 

Can. 


Paragon  Battery  Boxes 


boxes,  handy  and  attractive  containers 
for   dry   cell   batteries. — Adv. 
Sexton   Can   Co.,   123  Broad  St.,  Boston. 

Standard    Battery   Mfg.    Co.,    1101-3-6    N. 

Main  St.,  Fort  Worth,  Texas. 
STANDARD  ELECTRIC  TIME  CO.,  THE. 
""   Logan  St..   Springfield,    Mas 


Chicago.  111. 
Union  Hardware  Co.,  Torrington,  Conn. 

Universal  Battery  Co.,  3410  S.  LaSalle  St., 
Chicago,  III. 

BOXES,     BRANCH Branch     boxes    are 

used  to  enclose  the  connections  for  a  branch 
circuit.  They  are  generally  cast  Iron  boxes 
with  a  hinged  cover  which  may  be  gasketed 
if  desired.  The  outlets  for  the  branch  cir- 
cuit, which  Is  usually  a  three-wire  circuit, 
and  for  the  main  circuit  are  provided  with 
porcelain  bushings.  One  common  form  has 
split  bushings  for  the  main  circuit,  so  that 
the  conductors  do  not  have  to  be  cut.  but 
merely  have  the  insulation  removed  for  a 
short  distance  where  they  may  be  fastened 
under  the  connecting  clamp.  This  greatly 
facilitates  Installation.  The  branch  circuit 
Is  provided  with  cartridge  fuses  which  are 
mounted  in  the  box:  Branch  boxes  may  be 
used  for  Interior  work  or  may  be  mounted 
in  an  outdoor  exposed  position.  (Also  see 
Boxes,  subway  branch.) 

Manufacturers: 

Canadian  General  Electric  Co.,  212  King 
St.,   W-.  Toronto,  Ont.,  Can. 

CROUSE-HINDS  CO..  Wolf  A  North  7th 
Sts.,  Syracuse,  N.  Y„  "Condulet." 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..   Providence,  R.  I. 

"■      "  'c  Fuseguard  Co.,  Inc.,  60  Shipman 


Hartford,  Con— 
Klrtland    Electric  Construction   Co.,   Inc., 

47  Hudson  Ave.,  Albany,  N.  Y. 
Metropolitan  Engineering  Co.  of  Canada, 

Ltd.,  99  Sherbourne  St.,  Toronto,  Ont., 


Detroit,    Mich. 


Michigan    Stamping 
"BG." 

NEWGARD  A  CO.,  HENRY,  947-955 
Washington  Blvd..  Chicago,  III.  "New- 
gard."     (See  display  adv.  page  1287.) 

Palate  Co.,  H.  T-,  Philadelphia.  Pa.  "Pipe- 
Taplets."  (Exclusive  distributor.  Hart 
A  Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 
Hartford,  Conn.) 

Seldler-Mlner  Co.,  26  E.  Lamed  St.,  De- 
troit.   Mich.     "S-M." 

SPRAGUB       ELECTRIC      WORKS      OF 


display  adv.   pages  1306-1307.) 

SQUARE  D  CO..  1400  Rivard  St..  Detroit, 

Mich.      (See    display    adv.    pages    1279- 


BOXES,  CABLE  JUNCTION,  LOW-TEN- 
SION  MANHOLE  TYPE.— In  low-tension 
underground  networks  Junction  points  are 
connected  through  Junction  boxes,  usually 
of  the  fused  type.  The  distributing  mains 
are  fused  so  as  to  disconnect  any  section 
between  boxes  which  may  become  defective, 
The  box  must  be  water-tight  and  is  of 
rugged  cast  Iron  construction  with  gasketed 
cover  tightly  held  In  place  by  bolts.  Copper 
rink  fuses  are  used  in  many  of  the  larger 
systems.  Where  moisture  Is  not  a  serious 
matter,  enclosed  fuses  of  the  cartridge  type 

and  sometimes  larger  boxes  are  required  In 
large, city  systems. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King   St..    W„    Toronto,    Out..    Can. 

Electric  Fuseguard  Co..  Inc.,  60  Shlpman 
St..  Newark,   N.  J.    "Fuseguard." 

G  &  W  Electric  Specialty  Co.,  7*30-52  S. 
Chicago  Ave..  Chicago,  III.    "G  &  W." 

Johns-Pratt  Co.,  The.'  5BS  Capitol  Ave., 
Hartford,  Conn. 

METROPOLITAN  ELECTRICAL  PROD- 
UJCT8  CO.,  1250  Atlantic  Ave.,  Brook- 
lyn,  N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,  90  Sherbourne  St.,  Toronto,  Ont., 
Can. 


Standard  Underground  Cable  Co..  West- 
inghouse  Bldg..   Pittsburgh.   Pa. 

THOMAS  &  BETTS  CO.,  THE.  83  Vesey 
St.,   New  York,  N.  Y. 
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CHICAGO  FUSE  MFC.  CO..  1501  W.  15th 
St.,  Chicago.  111.  Union  stamped  steel 
outlet  hoxrs  with  removable  back,  have 
specially   designed    ears   through    which 


i   the   I 


telephone,    telegraph, 
signaling  cables.    The   boxes   may   be   plain 
(having  terminals  only>  or  protected   (with 
lightning;  arresters,   fuses,   etc.) 
Manufacturer*: 
Brach    Mfg.    Co..    L.    S.,    127-129    Susses 

Ave..  Newark.  N.  J. 
Canadian   General   Electric  Co.,    Ltd..   21 Z 

King  St..  W.,  Toronto.  Ont.,  Cnn. 
Cook    Kli-elrle  Co..  M0  W.  Van  Buren  St.. 

Chicago.    III.      "Cook- 
Electric  Fuseguard  Co..   Inc..   60  Shipman 

St..  Newark.   N.  J.    "Fuseguard." 
G  ft  W  Electric  Specialty  Co.,   7130-52  S, 

Chicago  Ave..  Chicago,  III.    "G  ft  W.- 
Johns-Pratt  Co..    The,    666    Capitol    Ave.. 

Hertford.    Conn. 
Kirtland   Electric  Construction  Co.,  Inc., 

47  Hudson  Ave..  Albany.  N.  Y. 

NEWGARD      &      Co.,      HENRY.      947-955 

Washington  Blvd..  Chicago,  HI.    "New- 

gard."     (See  display  adv.  page  1287.) 

PETERSON    CO.,     INC..     CHARLES     J.. 

723-729  Fulton  St..  Chicago.  HI. 
Soldier- Miner  Co..  36  E.  Lamed  St.,  De- 
troit, Mich.  "S-M.:' 
BOXE8,  CONDUIT,  FOR  CONCRETE 
CONSTRUCTION. —Metal  outlet  or  switch 
boxes  of  varying  depths  for  use  with  differ- 
ent thicknesses  of  concrete.  They  are 
fastened  to  the  wood  forms  by  nails  through 
lugs  and  the  covers  are  shaped  to  prevent 
concrete  Trom  entering  the  boxes.  In  con- 
crete buildings  with  concealed  conduits 
special  means  must  be  taken  to  prevent  the 
conduits  and  boxes  from  becoming  Ob- 
structed when  the  concrete  Is  poured.  In 
the  ordinary  boxes  this  cannot  be  depend- 
ably done.  Hence  the  need  for  the  special 
boxcK  described.  (They  are  always  made 
In  two  pieces,  as  a  ring  and  cover,  The 
cover  is  removed  while  the  conduit  Is  be- 
ing installed  and  replaced  before  the  con- 
duit is  poured.  Extension  rings  similar 
to  those  used  on  outlet  boxes  arc  also 
used  to  bring  the  box  flush  with  the  fin- 
ished surface. 
Manufacturers: 
Apple  ton    Electric    Co.,     1703    Wellington 

Ave.,   Chicago.  111. 
Austin    Co.,    The    M.    B..    108-116    S.    Des- 

plalnes  St.,  Chicago,  111. 
Canadian   Oonerat   Electric  So.,   Ltd.,    212 
King  St.,  W..  Toronto,  Ont..  Can. 


When  writing  to  manufacturers  please 

mention  the 
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hold  box  securely  in  place.  The  con- 
duit knockouts  are  located  near  the 
bottom,  giving  ample  clearance.  When 
they  are  removed,  back  or  bottom  cov- 
er taken  on*,  box  nailed  to  the  concrete 
©form  Is  then  ready  for 
conduit.  When  cover  fs 
replaced,  it  can  be  se- 
curely locked  by  tight- 
ening the  two  screwa. 
Tnese  boxes  are  made 
of  varloua  depths,  and 
No.  103X  Rina  ' 


ired.      Also 


No.    105X     Rl 
with    Plata 


provided     with    - 
octagonal    shape 


r  bracket  work  I 


Cleveland 

7Bth   St.,   tneveiana,   unio. 
Cole  Metal   Products  Co..   401  E.  23rd  St.. 

New  York,  N.  Y. 
COLUMBIA    METAL    BOX    CO..    224-228 

E.    144th    St..    New    York,    N.    Y.      "Co- 

CHOrs'lv HINDS  CO.,  Wolf  ft  North  7th 
Sta..   Syracuse.   N.   Y.    "Condole t." 

Dill  Mfg.  Co..  The,  694  E.  82nd  St.,  Cleve- 
land, Ohio. 

Dominion  Fleclric  Switch  Box  Co.,  SO 
Sumach  St.,  Toronto.  Ont,,  Cnn. 

Electric  Motor  ft  Engineering  Co.,  The. 
2nd  St.  P.  W.,  and  B.  ft  O.  K.  R-. 
Canton.   Ohio. 

IVANHOK-RECENT  WORKS  OP  GEN- 
IJI'.AI,  KLLiTKK.'CO..  [.TIC  Kiiclid  Ave., 
Cleveland.  Ohio.  (See  display  adver- 
tisement on   pages   1266-1269.) 

Jnhiis-Miinvlli,.,  Inc..  Madison  Ave.  and 
■1st  St.,  New    Fork,  N.  Y. 

Klrtlnrid  Kleetrie  Construe!  Ion  Co..  Inc., 
47  Hudson   Ave..  Albany.   N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlain  St.,  Toledo,  Ohio. 

Michigan   -Stamping    Co..    Detroit.     Mich. 


"BG." 

NATIONAL      METAL      MOLDING      _ . 
Fulton  Bldg.,  Pittsburgh,  Pa.  "National.' 


CO.. 


(See    display    adv.    pages    1302-1304.. 

NEWGARD  ft  CO..  HENRY,  347-956 
Washington  Blvd.,  Chicago.  III.  "New- 
gard."      (See  display  adv.  page  1287.) 

Overbagh  Co..  Onneron,  V.1).  W.  Randolph 
St.,  Chicago,  III. 

Pratt-Chuck  Co.,  The,  Frankfort.  N.  Y. 

Safety  Electric  Products  Co..  Inc..  i;>43 
Central  Ave.,  Los  Angeles,  Cat.  "Safety 
Products." 

Seldler-Mlner  Co.,  36  E.  Lamed  St.,  De- 
troit,  Mich.     "S-M." 

HPKAGCK  KLKI'THIC  WORKS  OF  THE 
CENKRAL  ELECTRIC  CO..  D2T  W.  S-ltli 
St.,   New   York,   N,   Y.     Sprague   tuxes 


for  (his  purlins?  are  *  In.,  octagon.  In 
live  depths.  Ha  to  6  Ins.  They  are 
Dangid  and  lap- Welded  to  prevent  Beep- 
age  of  concrete  or  water.  Brick  plate 
lits  close,  with  Kccurance  screws  easily 
Hceevsihle.      Knockouts    placed    high    to 

Sprague     products,     see     display     adv. 
pases   1306-7.— Adv. 
STEEL     CITY     ELECTRIC     CO..     Pitts- 
burgh,    Pa.       (Write    for    Catalog    33.1 


Adv. 
THOMAS  &  BETTS  CO.,  THE    63  Veae 

St..  New  York.  N.  Y. 
UNITED   METAL   BOX   CO..    611-616   W 

46th  St.,  New  York,   N.  Y.    "Umbco." 

BOXES.     CONDUIT      JUNCTION     AND 

PULL.— Metal  boxes  placed  nt  points  In  an 


indult  system 

-"■    e  It  i 


a  Junction  li 


-  ■■  ■■    ...  ™  „t  the 

cables  to  facilitate  pulling  them 
Into  the  system.  Pull  boxes  are  used  mostly 
with  large  wires  or  cables:  they  frequently 
accommodste  several  such  wlrea  and  are 
conseuuently  of  large  size  and  usually  made 
"'  "''-■ '   —" '   '      place. 


-    pull    b 
,   with   c 


ron,    ahee 


:leel  or  porcelain   covt 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3656 
Windsor  PL  St.  Louis'.  Mo.  "FA."  (See 
display  adv.  pages   1262-1365.) 

Admiti  Co..  The.  sun-Si  J  W.^st  St  Cleve- 
land. Ohio.     "Adapti-box." 

Appleton  Electric  Co..  1703  Wellington 
Ave.   Chicago.    111.     "indicts." 

Arncssrn  Electric  Co.,  109  Broad  St.. 
»w    York.   N,   Y. 

AI'ROKA    STEEL  PRODUCTS   CO..   Au- 

Austln'  Co..  The  M.  B..  108-116  S.  Dea- 
plalnes   St..   Chicago.   III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago.   New    York.    San    Francisco,    To- 


King  St..   W„   Toronto,    Ont..  Can.' 
C.  &  P.  Electric  Works,  Inc..  92  Hawden 

St..    Springfield,    Mass. 
niii'.Mio   fuse   MFC,.   CO..   Laflln  and 

15th  Sts..   Chicago,   III.    "Union," 
Cleveland   Switchboard  Co..   The,  29*5  E. 

-nth  St.,  Cleveland.  Ohio. 
Cole   Metal  Product*  Co.,  401  E.  23rd  St.. 

New  York.  N.   Y. 
COLUMBIA    METAL    BOX    CO..    226    E. 

144th  St..  New  York,  N.  Y.  "Columbia." 

See     descriptive     advertisement     under 

Cabinets,    sheet   steel. — Adv. 
CHOUSE-HINDS  CO.,   Wolf  &  North  7th 

Sts.,   Syracuse.    N.   Y.      "Condulct." 
Devoe  Electric  Switch  Co..  The,  414  Notre 

Dame  St.,  W..  Montreal.  Que..  Can. 
Dill  Mfjr.  Co..  The,  681  !■;.  iind  St.,  Cleve- 
land. Ohio. 
Dominion    Electric    Switch    Box    Co.,    66 

Sumach  St.,  Toronto,  Ont.,  Can. 
Eire-trie  Fuseguard  Co..   Inc..  60  Shlpman 

St.,    Newark.    N.    J.     "Fuseguard." 
Electric   Motor   ft   Engineering  Co.,   The. 

2nd    St.,    S.    W.,    and    B.    &    O.    R.    R.. 

Canton,   Ohio. 
Frnllck   &  Co.,   S.   R..   15  S.  Clinton  St., 

Chicago.    III.     "Kwlkon." 
Hxrvard   F.lo.drtc   Co..  625  W.  Von  Buren 

St..   Chicago.  III. 
Johns-Man vi lie.    Inc..    Madison    Ave.    and 

41st  St..   New  York.  N.  Y. 
Kirtland    F.lectrlc   Construction  Co.,    Inc. 

47  Hudson  Ave.,  Alljany,  N.  Y. 
Kuhlman      Engineering      Co..      The,      840 

Champlain  St.,  Toledo.  Ohio. 
Littleton!    Bros.,    45a    E.    Pearl   St..    Cin- 
cinnati, Ohio. 
Louisiana     Metal     Cabinet     Works,     1019 

Bienville  St..  New  Orleans,  La.  "pelican." 
Metropolitan   Engineering  Co.  of  Canada. 

Ltd..   90  Sherbourne  St.,  Toronto.   Ont,, 
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Michigan    Stamping    Co.,    Detroit,    Mich. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 

and  Water  Sts..  St.  Lambert.  Que.,  Can. 

NATIONAL      METAL      MOLDING      CO.. 


pages  1302-1304., 
NEWOARD     ft     CO. 

Washington   Blvd.,  Chicago.  111.    "New 

gard."     (See  display  adv.  page  1287.) 
O.   K.   Metal  Box  Co.,   198  Greenwich  St., 

New  York.  N.  Y. 
Oliver    Electric   &    Mfg.    Co.,    4*21    Forest 

Park   Blvd.,  St.  Louis.   Mo. 
Palsto     Co..      H.     T..      Philadelphia.      Pa. 

"Plpe-Taplets."     (Exclusive  distributor, 

Hart  &  Hegeman  Mfg.  Co.,  312  Capitol 

Ave.,  Hart  ford.  Conn.) 
IKNN    ELECTRICAL   ft    MFG.    CO.,    Ir- 

PETERSON  CO.. 'INC..  CHARLES  J.. 
723-729   Fulton  St..  Chicago,   111. 

Pratt-Chuck  Co.,  The,  Frankfort,  N.  T. 
•Ball." 

Prfngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th    St.,    Philadelphia.    Pa. 

Robertson  Electric  Construction  Co..  Mo- 
hawk and  Niagara  Sts..  Buffalo,  N.  Y. 

Russell  ft  Stoll  Co..  1J-27  Vandewuler  St.. 
New  York.  N.  Y. 

Central  Ave.,  Los" Angeles.  Cal.  "Safety 
Products." 

s.'lrll.T-: Miner  Co.,  3fi  E.  Larned  St.,  De- 
troit. Mich.    ■■S-M." 

SPRAGIE  ELECTRIC  WORKS  OF  THE 
GENERAL  KlJiCTIilC  CO.,   WM  W.   31th 

St..  New  York,  N.  Y.  "Spraguelets." 
as  they  are  called,  or  conduit  bodies. 
In  the  three  fotms  shown  embrace  all 
requirements  for  exposed  wiring,  uslnr 
y,  or  *i-in.  conduit.  They  are  adapted 
to  any  standard  wiring  device.  Figure 
No.  1  shows  the  "nharow"  Spraguelet, 
designed  for  the  mounting  and  recep- 
tion of  all  devices  except  "Hush  type." 
Assembled,  makes  a  T  conduit  body. 
Figure  No.  3  shows  a  "deep"  Sprague- 
let. for  "flush  type"  devices.  The  cover 
plates  are  secured  direct  to  the  device, 
in  the  same  manner  as  a  flush  wall 
plate.  Figure  No.  2  shows  the 
"branch"       Sprague!et,       designed       for 

Fig.  1         Fig- 2         Fig.  3 


.  Junctions,  pull  work  or  ex- 
Spraguelet  'A  in.  coupling  and 
\  in.  coupling  are  designed  for  use 
with  the  above  bodies  In  the  various 
combinations.  Sprsgue  products,  see 
display  adv.,  pages  1306-7. — Adv. 
STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus   Ave.,    Pittsburgh,    Pa.      "Oval- 

THOMA8  ft  BETTSCO.,  THE,  63  Vesey 
St.,   New  York.   N.   Y. 

UNITED   METAI,   BOX   CO.,    614-B16   W. 
4«th  St..  New  York,  N.  Y.    ,,Umbco." 

V.   V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia. Pa.    "V.  V." 
WESTERN  SAFETY  MFG.  CO..  247  Minna 

St..    San    Francisco.   Cal. 

Wlndman- Goldsmith,     Inc.,     399-403    East 
Ave..  Perth   Amboy,  N,  J. 

WTJRDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM,  21  S.  11th  St.,   St.   Louis.   Mo. 

BOXES,  CONDUIT  OUTLET,— Conduit 
outlet  boxes  strictly  are  confined  to  pressed 
steel  or  cast  Iron  boxes  Installed  In  an 
interior  conduit  run  where  either  a  recepta- 
cle outlet  or  fixture  outlet  Is  to  be  located. 
Switch  boxes,  Junctidn  and  pull  boxes,  also 
outlet  plates,  should  properly  be  separately 
distinguished  as  such,  and  not  Included 
under  the  term  outlet  boxes,  although  In 
the  trade  the  term  "outlet  boxes"  Is  quite 
often  loosely  used  to  Include  these  types. 
The  same  box  body  may  sometimes,  by 
change  of  sectional  attachments,  be  changed 
from  an  outlet  box  to  a  pull  box,  flush 
switch  box  or  other  fitting,  so  that  in  the 
trade  It  may  be  called  by  various  names. 
Outlet  boxes,  especially  of  the  nonacctlona! 
type,  are  usually  provided  with  openings 
sealed  by  knockouts  that  may  be  knocked 
out  by  a  blow  of  a  hammer  to  permit  ready 
connection  or  the  conduit  or  conduits  from 
several  directions.  Where  the  conduit  or 
flexible  tubing  enters  the  box  it  must  be 
secured  by  a  lock  nut  or  other  approved 
clamping  device  which  in  some  cases  forms 
part  of  the  box.  Another  form  of 
boxes      used      with      outlet      boxes      are 


with  small   openings   to   t 


of  the  box.  allowing  the  exten- 
rlng  to  be  attached  on  top  of  the 
in    place  of   the   cover,    thus   furnlsh- 

rti'ii>fr    box.      They 


—    —  j    used    wher 
l  additional  circuit* 


it   is 

for  which  there  is  not 

'  "  lii  the  plaster. 
Uoth  the  extension  ring  and  the  new  runs 
it  conduit  will  be  exposed  outside  the  sur- 
face of  the  plaster. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK,  3850 
Windsor  PI.,  St.  Ij>ul»,  Mo.  "FA."  (.See 
display  adv,    pages   1262-126S.) 

Admits  Co..  The.  919-92;.  West  SI-.  Cleve- 
land, Ohio.  "Adaptl-box,"  "Adaptl- 
Termi-W  ire-Tap." 

Applefon  Electric  Co.,  1703  Wellington 
Ave..  Chicago,  111. 

ArneiSen  Electric  Co.,  10S  Broad  St., 
New    York,    N.   Y. 

Aunt  in  Co..  The  M.  B..  108-118  S.  Des- 
plalnes  St.,  Chicago,  111. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. (Watertight.)  Write  for  circu- 
lar.—Adv. 

Banneld  ft  Sons.  Ltd..  W.  H.,  370-86 
Pope  Ave.,  Toronto.   Ont..  Can. 

Canadian  Qeneral  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

C.  &  P.  Electric  Works,  Inc..  92  Hayden 
St..  Springfield.  Mass, 

CiiELTEN  ELECTRIC  CO.,  THE,  4359 
Stenton  Ave..    Philadelphia,   Pa. 

CHK'ACO  H'SK  MP<:.  CO.,  1501  W.  15th 
St.,  Chicago.  I]].— Union  outlet  boxes 
are  drawn  from  No.  14  U.  S.  gauge 
steel,  and  have  outlets  for  14  and  Si  In. 
conduit,  effectively  closed  with  knock- 


^ 


£E> 


a  required  in  square,  round,  oct 
r  rectangular  shapes.  All  bo; 
Ither    galvanised    or    finished 


"Unl 


'  Outlet  Boxes 


proof  against  rust  or  acid  fumes.  Gal- 
vanised screws  are  provided  through 
out.  A  wide  selection  of  covers  fle 
signed  for  every  conceivable  require 
ment  In  conjunction  with  Union  outli 


n"    Shallow  Celling   Conduit    no* 


and  deep  celling  boxes,  fitted  with 
ears,  will  take  all  standard  outlet  bo* 
plates  and  covers.  See  this  company'! 
entry      under      Boxes,      eond\iit.      snaj 


HINDS  CO..  Wot 


Electric   Box  ft  Cover  Co.,   Inc.,   29  Ave. 
C.   Newark,  N.  J. 

Electric  Fuseguard  Co..  Inc.,  60  Shlpman 

St.,    Newark,    N.   J.     '"Fuseguard." 
Electrical  Specialty  Mfg.  Co.,  Gl  Beaufort 


__.,   Providence, 
Frallck   &   Co.,   S 

Chicago.  HI.    "Kwlkon. 


IE  S.  Clinton   St., 


I    CO..    New   London, 
i  W.  Van  Buren 


IVANHOE- REGENT  WORKS  OF  GEN- 

KKAL  ELECTRIC  CO.,  5716    Euclid  Ave.. 

Cleveland,    Ohio,     (See    display   adver- 

-    —      .ages    1266-1269.) 


Madison 
New  York.  N.  Y.    '^loark. 

Engineering 


Kuhli ... 

Champlaln  St.,  Toledo,  Ohio. 
Mac  hen     Electric    Mfg.     Co.,     4639-43 

Thompson     Bt„     Bridi 

Mansfield  Electric  Hardware  Co.,  Mans- 
field, Ohio. 

Michigan  Stamping  Co.,  Detroit,  Mich. 
"BG." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional" outlet  boxes  are  stamped  from 
a  special  hlghgrade  quality  of  steel, 
providing  the  maximum  strength  and 
rigidity.  Knockout  plugs  are  complete- 
ly cut  away  from  the  boxes,  excepting 
only  at  the  holding  necks.  "National" 
outlet  boxes  and  covers  are  furnished 
in  either-  sherardiied  or  enameled  fin- 
ish, as  specified.  Sh era rd lied  boxes 
are  absolutely  rustproof.  This  process, 
the  alloying  of  zinc  with  the  steel  sur- 
faces, affords  the  best  possible  protec- 
tion against  corrosion,  and  Is  the  only 
zinc  protective  treatment  which  can 
be  uniformly  applied  to  all  portions  of 
the  surface.  See  display  adv.  pages 
1302-4.— Adv. 

O.  K.  Metal  Box  Co..  198  Greenwich  St.. 
New   York.  N.    Y. 

Oliver  Electric  A  Mfg.  Co.,  4221  Forest 
Park  Blvd..  St.   Louis.   Mo. 

Overbagh  Co.,  Cameron,  221  W.  Randolph 


St.. 


.,  III. 


Palete      Co.,      H.     T..     Philadelphia.      Pn. 

"Plpe-Taplets."     (Exclusive  distributor. 

Hart  &  Hegeman  Mfg.  Co.,  342  Capitol 

Ave..  Hartford.  Conn.) 
Renim  Specialty  Co.,  110  K  St..  Boston, 

Mass.    "Ren  I  m  " 
Safety    Electric    Products    Co..    Inc.,    1648 

Central  Ave.,  Los  Angeles,  Cal.  "Safety 

Products." 
SAMPSON  AXCESS  SYSTEM.   INC.,   431 

Union  St.,  Lynn,  Mass.    "Axcess," 
Seldler-Mlner  Co.,   3S   E.   Larned  St.,  De- 
troit.  Mich.    "S-M." 
SI'ltACI'K  ELECTRIC  WORKS  OF  THE 

GENERAL  ELECTRIC  CO..  527  W.  S4th 


eluding  c 
work.       S  prague 
._.       e  display  adv.,  pages  1306-7. 
—Adv. 
STEEL     CITY     ELECTRIC     CO.,     Pitts- 
burgh.   Pa.      (Write    for    Catalog    33.) 
"Steel    City-    outlet    boxes   and    covers. 


"Steal   City"  Outlet   Boxes 

The  knockout  plugs  are  cleancut  with 
clear  space  alt  around  except  at  con- 
necting neck.  This  separation  insures 
ensy  removal. — Adv, 

Tsylor-Campbell  Electric  Co.,  237  Dundas 
St.,   London,   Ont.,  Can. 

THOMAS  ft  BETTS  CO..  THE.  63  Vesey 
St.,   New  York,  N.  Y. 

UNITED  METAL  BOX  CO.,  614-616  W. 
46th  St.,  New  York.  N.  Y.    "Umbeo." 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phila- 
delphia. Pa.    "V.  V." 

Windmon-  Goldsmith,  Inc..  399-403  East 
Ave..  Perth  Amboy.  N.  J. 


Google 
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AP  SWITCH    OR 
till 


BOXES,  CONDUIT,  - 
WALL.— Sheet  steel  or  cast  iron  nun 
stalled  in  conduit  wiring  systems  In  1 
lo  reeeivo  push  button  and  rotary  snai 
switches,  receptacles,  or  other  flush  de- 
vices,  the  boxes  usually  having  the  stand 
ard  mounllng  centers  of  3A  Ins.  Th< 
boxes  are  about  3  Ins.  long  by  2  Ins.  wldi 
and    of   various   depths   from   2    ins.    to  3(4 

to  supports,  or  fastened  In  position  by 
nails  driven  through  small  holes  In  the 
box.  A  few  types  are  1%  Ins.  deep  and 
are  longer  than  3  Ins..  but  practically  all 
are  or  standard  width.  Sectional  boxes 
ran  be  built  up  side  by  side,  each  section 
firmly  attached  to  Its  neighbor,  and  with 
uniform  and  standard  spacing  to  match 
the  brass  covers  or  flush  plates  made  by 
the  switch  manufacturers.  Most  of  these 
boxes  are  of  such  dimensions  that  the 
Plate  will  completely  cover  them  and  hide 
the  ragged  edges  of  the  surroundini 
ter.  Outlets  are  provided  In  the  be 
sides  and  ends,  or  beveled  corners.  1 
accommodation  of  rigid  or  fiexlbli 
lalllc  conduit,  or  "loom,"  according  . 
design  of  the  box,  and  with  binding 
clamps  if  desired.  A  string  of  boxes  built 
— i    side    by    side    Is    known    as    a    "gang" 


while  « 


■   built  f 


_  ..ranged  end  to  end  is  called  a 
"tandem."  Combined  "gang"  and  "tan- 
dem" boxes  of  almost  any  combination 
can  be  secured. 

Manufacturers: 

Adapt!  Co..  The.  919-925  West  St.,  Cleve- 
land,  Ohio.     "Adaptl-box." 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,   til. 

Austin  Co..  The  M.  B..  10S-116  S.  Des- 
platnes  St.,  Chicago,   111. 

Becker  Electric  Works,  3065  Lincoln  Ave., 
Chicago,   111. 

BENJAMIN  ELECTRIC  MFC.  CO.,  BOB 
W.  Washington  Blvd.,  Chicago,  111.  (See 
display   adv.    pages    1231-1234. > 

Canadian  General  Electric  Co.,  Ltd..  218 
King  St.,  W.,   Toronto,  Ont.,   Can. 

Cavln,  F.  T.,  400  W.  Ave.  2*.  Los  An- 
geles,  Cal. 

CHICAGO  FUSE  MFG.  CO..  1501  W.  16th 
St.,  Chicago.  111.— Union  boxes  are  de- 
signed to  meet  special,  as  well  as  or- 
dinary requirements.  An  exceptionally 
popular  line,  known  as  the  Gem  sec- 
tional switch  box.  Is  most  practical  for 
nil  purposes.  Both  sides  of  box  are 
movable,   and  gangs '       '"■"'    "' 


"Gem"  section  i 


he  assembled  In 
means  of  a  screw  driver  only.  This  ex- 
treme simplicity  of  construction,  com- 
bined with  rigidity  and  durability. 
make  Gem  boxes  Ideal  for  all  installa- 
tions. The  Gem  box  Is  regularly 
equipped   with   type   C   ear,   reversible. 


"Gem"  Sectional    Switch    Boxes 

having  an  adjustment  from  J,  to  % 
inches,  and  affords  ample  room  for 
setting     screws     firmly     Into     lath     or 

corners  to  accommodate  loom  or  conduit. 
Can  be  fitted  with  Inside  or  outside 
clamps.  The  "Gem  B  D"  can  be  used 
with  standard  B  X  conductors  by  em- 
ploying box  connectors.  Gem  boxes 
take  all  makes  of  standard,  push  but- 
ton and  rectangular  base  switches  and 
receptacles.  Thla  sectional  gang  fea- 
ture  of   Union    switch   boxes   will   un- 


doubtedly appeal  to  all  users.  Unloi 
No.  ISO  wilt  meet  the  demand  for  such 
requirements  as  plug  receptacles,  push 
button  and  rotary  rectangular  base 
switches.  Union  No.  17D  is  a  sectional 
combination,  loom  and  conduit,  shallow 
switch  box.  for  thin  partitions  and  out- 


Sectional  Conduit  Switch  Boxes 
side  wall  work.  Any  number  of  gangs 
ran  be  built  up  with  the  aid  of  spacers. 
The  hook -eye  construction  permits 
rapid  assembling.  Spacers  have  but 
one  outlet;  box  has  six  holes  In  each 
end  secllon.  By  equipping  with  flat 
steel  covers,  an  ideal  Junction  box  tor 
single  and  double  main  line  blocks, 
meets  the  approval  of  the  Underwrit- 
ers.' "Union  Solid  Drawn"  switch 
boxes,  for  flexible  non-metallic  conduit, 
for  one.  two  or  three  gang  Installa- 
tion.    Single  box  at  left  has  two  knock- 


& 


in  each  side,  and  two  In  each 
led  end.  Equipped  with  reversible 
sliding  ears;  adapted  for  old  and 
work,  has  neatly  rounded  corners 
Is  drawn  from  14  gauge  steel.  The 
rersal  box  shown  at  right  Is  Ideal 
'  BX  work,  such 


solder 


i  having  plug  receptacles; 
ible  for  transposition  from  pine 
exposed   wiring.     Union 


Tandem     Switch     Sox 


standard  plates,  takes  all  makes  of  P. 
B.  switches,  and  can  be  supplied  in  am 
number  of  gangs,  from  2  to  12.  These 
boxes  have  solid  sides,  and  have  nt 
partition  between  switches.    Solid  one- 


complete  with  on?  piece  steel  covers  to 
match  are  available  for  from  2  to  10 
gang  capacities,  ar,.  rigid  and  substan- 
tial, and  have  4  ,r  %  In.  knockouts 
as  d-slrfd.     Adv. 

Coir  M>-:a1  Products  Co.,  401  E.  23rd  St., 
:..-«    U>rk.   N.   Y. 

CHOUSE-HINDS  CO.,  Wolf  &  North  Tth 
Sts..    Syracuse,    N.    Y.      "Condulet." 

Dill  Mfg.  Co..  The,  694  E.  82nd  St., 
Cleveland.  Ohio. 

Fralick  A  Co.,  9.  R-,  16  8.  Clinton  St., 
Chicago,   111.     "Kwlkon." 

Harvard  Electric  Co.,  626  W.  Van  Buren 
St..  Chicago,  III. 

Kam-Lok  Switch  Box  Co.,  417  W.  36th 
St.,   New  York,  N.  Y. 

34 


Kuhlman  Engineering  Co.,  The,  840 
Champlaln   St.,  Toledo,   Ohio. 

Machen  Electric  Mfg.  Co..  4639-4643  E. 
Thompson  St.,  Brideaburg,  Philadel- 
phia, Fa. 

Michigan    Stamping    Co.,    Detroit,    Mich. 

Motor'  City  Stamping  Co.,  771  Maxwell 
Ave.,  Detroit,  Mich. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  "Na- 
tional" switch  boxes  are  made  or 
stamped  ateel  and  are  finished  with  a 
black  acid  proof  enamel.  The  cover 
lugs  are  riveted  to  the  box;  special 
attention  Is  called  to  the  fact  that 
these  are  riveted,  and  not  formed  from 
the  sides  of  the  boxes  and  turned  over. 
which  must  necessarily  weaken  or 
crack  the  lugs  at  the  point  of  bending. 
Knockout  plugs  are  completely  cut 
away  from  the  box  excepting  only  at 
the  holding  necks.  "National"  switch 
boxes  are  made  In  single,  two,  three 
and  four  gangs.  See  display  adv. 
pages  1302-4. — Adv. 

Oliver  Electric  &  Mfg.  Co.,  4221  Forest 
Park  Blvd.,  St.  Louis,  Mo. 

Palate  Co..  H.  T.,  Philadelphia,  Pa. 
"Ptpe-Taplets."  (Exclusive  distributor. 
Hart  &  Hegeman  Mfg.  Co..  342  Capitol 
Ave..  Hartford,  Conn.) 

Potter-Acme  Mfg.  Co..The,912-920  Cham- 
plaln Ave.,  Cleveland.   Ohio.    "Potter." 

Safety  Electric  Products  Co..  Inc.,  1648 
Central  Ave.,  Los  Angeles,  Cal.  "Safety 
Products." 

Seidler-Mlner  Co..  36  E.  Lamed  St.,  De- 
troit, Mich.    "S-M." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627- B31 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.   pages  1306-1307.) 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh, Pa.  -(Write  for  Catalog  33.) 
"Wlrelets"  conduit  bodies,  covers  and 
connectors  form  a  new  standardised  line 
that  Is  readily  adaptable  to  any  stand- 


ard  wiring  device.  The  three  stamped 
steel    conduit    bodies    with    numerous 

knockouts  replace  thousands  Of  special 

"Wlrelets" 

cast  Iron  bodies  with  certain  fixed  con- 
duit openings.  There  are  two  couplings, 
one  designed  for  14 -In.  conduit,  the 
other  for  %  -In.  conduit;  both  couplings 
fit  the  one  size  knockout  used  through- 
out the  three  Wlrelets.  A  few  typical 
Installations  are  illustrated.  Steel  City 
switch  boxes  are  convenient  and  rigid 


Steel  City  Switch   Box 


when  assembled.  The  new  form  of  In- 
terlocking lugs  provides  for  quick 
removal  of  sides  or  assembling  Into 
gangs.  The  "Nimble  Knockouts"  are 
clean  cut  and  may  be  easily  removed. — 
Adv. 

Taylor- Campbell  Electric  Co..  23T  Dundas 
St..  London,  Ont.,  Can. 

THOMAS  &  BETTS  CO.,  THE,  »  Ve»ey 
St..  New  York.  N.  Y. 

TRUMBULL  VANDERPOEL  ELECTRIC 
MFG.  CO.,  Bantam,  Conn. 


>ogle 


V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia,  Pa.    "V.  V." 

Win  dm  an -Goldsmith,  Inc..  399-403  Bast 
Ave..  Perth  Amboy.  N.  J. 

WURDACK  ELECTRIC  MFG.  CO..  WM., 
21  S.  11th  St..  S.t.  Louis,  Ho.  Wurilack 
Switch  Boxes  are  made  In  one  type 
only,  but  this  one  type  la  Instantly 
adaptable  and  adjustable  to  any  par- 
ticular style  of  loom  box  required.  The 
boxes  may  be  used  singly  or  ganged 
together  in  any  number  of  gangs,  and 
when  ganged  all  of  the  Bides  Inside  the 
box  are  removed,  thus  giving  one  i 

room   for   aligning  of  switches.      E- 
box  Is  complete  and  there  are  no  si.__ 
ers.    the    aides    being    removed    from 
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smooth  sheets  on  the  outside  and  inside. 
They  are  very  light,  but  compact  and 
strong  and  will  withstand  considerable 
Jarring  and  rough  handling  while  effec- 
tively protecting  the  contents. 
Manufacturers: 


"Wurdack"  Switch  Box 

vcrsal     Ears     give    a     wide     rant.     -• 
adaptability  by  being  adjustable  to  all 

Short  Ears  for  Old  Work 
Long  Ears  for  New  Work 
Short  Ears  for  New  Work 
Side  Ears  for  Side  Support 
The  Ear  on  back  of  box  Is  .hni 
short  Ear  raised  for  Old  Wor 


front 


n  low. 


.■<  Mior 


the    corrugated    ply 


HINDE  &  DAUCH  PAPER  CO..  THE 
311  W.  Water  St..  Sandusky.  Ohio. 
(See    display    adv.    page   1332.) 

Sefton  Mfg.  Co..  1301  W.  35th  St.,  Chi- 
cago,  in. 

BOXES.    CUTOUT    OR    FUSE.    —    Metal 


■ally    ■ 


provided  with  a  hinged  nnd  Intched  door 
or  cover  telescoping  the  sides  of  the  box. 
designed  to  enclose  the  fuses  of  an  elec- 
tric circuit.  They  are  for  surface  mount- 
ing and  are  used  where  the  tunes  would 
otherwise  be  exposed  to  mechanical  in- 
jury, moisture,  inflammable  gases  or  dust, 
or  easily  ignltlble  material.  Cutout  or 
fuse  boxes  differ  from  panelboards.  cab- 
inets and  distributing  boards  in  that  they 
serve  merely  as  fuse  enclosures  and  not 
also  as  centers  of  distribution  for  branch 
circuits. 

Manufacturer*: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  ft 
Montgomery    St..    Jersey   City.    N.    J. 


Ear    for'  New    Work.       _ 

moved  from  boxes  when  ganging  by 
holding  box  upside-down  and  striking 
bottom  edge  of  side  to  be  removed  at 
point  Indicated  on  all  boxes  by  the 
stamp    "To   open    hit   here."      All    sides 


Three  Boxes  Qanged  Together 

on  Inside  of  box  removed,  making  i 

continuous  box.  and  all  boxes  ganged 
together  by  bridging  ears  between 
boxes.  Ears  on  bach  of  boxes  are 
shown  raised  on  Short  Ears  for  Old 
Work.  Ears  on  front  of  boxes  are 
shown  with  the  short  aide  of  ears  used 
to  gang  boxes,  allowing  the  ' 

of  ears  to  project  from  boxe„, _. 

making  Long  Ears  for  New  Work;  one 
ear  Is  also  shown  adjusted  as  Side  Ear 
for  Side  Support.  Only  a  minimum  In- 
vestment Is  required  when  stocking 
Wurdack  Boxea.  because  this  one  type 
of  box  covers  all  types  usually  carried. 
Wurdack  Boxes  can  be  taken  to  a  job 
without  any  previous  knowledge  of  how 
they  are  to  be  Installed  and  then  ' 
adapted  to  meet  whatever  cone 
are  found.  If  conditions  are  changed 
while  the  Work  Is  In  progress,  the 
boxes  originally  taken  to  the  job  can 
*--    ' — nedlately    adjusted    *-    * 


of  Wurdack  Switch  Boxes  with  Univer- 
sal   Ears,    because    every    box   In    stock 
can  be  used  by  adjusting  it  to  one  type 
or  another  aa  required.     Our  latest  cat- 
alog  fully   describes   all   our   products 
It  will  be  sent  on  request. — Adv. 
BOXES,  CORRUGATED  FIBER,   PACK 
INQ     AND     SHIPPING.— Corrugated -flbei 
boxes   are    used    for   packing    and   shipping 
much   breakable   electrical   equipment,  su"" 
orcelalu  and  glass  Insulators,  glass 


articles.  They  are  used  not  only  for  ship- 
ping but  for  stocking  (he  goods  on  the 
jobbers'  snd  dealers'  shelves,  etc.  The 
boxes    are    usually    made    three-ply    with 


ra,   III. 


SI  eel-Equip." 

AMERICAN  INSULATOR  CORP..  New 
Freedom.   Pa.      "Alco." 

Apoleton  Electric  Co..  1703  Wellington 
Ave..  Chicago,  TJI.    "Unilets." 

Atlas  In....  Wire  ft  General  Metal  Works, 
815-S17  Queen  St..  W..  Toronto.  Ont.. 
Can. 

AURORA  STEEL  PRODUCTS  CO.,  Au- 
rora,   111. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd..  Chicago.  Ill  (Sec 
display    adv.    pages   1211-1134.) 

BRADY  ELECTRIC  ft  MFG.  CO..  12 
Center    St..    New    Britain.    Conn. 

Burns.  James  F,,  713-15  Cherry  St., 
Philadelphia.    Pa. 

Cnnndlan  Drill  ft  Electric  Box  Co..  1402 
Queen   St.,    E..   Toronto,   Ont..   Can. 

Canadian  General  Electric  Co..  Ltd.,  213 
Kin*  St..  W..   Toronto.  Ont..  Can. 

C.  ft  P.  Electric  Works.  Inc..  92  Hay  den 
St..    Springfield.    Mass. 

Chemelectrlc  Co..  Th".  4327  Kenmore 
Ave.,  Chicago.  111.  (Exclusive  distrib- 
utor. Q  4  W  Electric  Specialty  Co..  7440 
S.  Chicago  Ave.,  Chicago,  111.) 

CHICAGO  FUSE  MFC.  CO.,  Laflln  ft  15th 
Rts..    Chicago.    III.      "Union." 

Cole  Metal  Products  Co..  401  E.  23rd  St.. 
New    York.    N.    Y. 

COLLINSON -HOLLAND  CO.  253  Med- 
ford    St..   Maiden.   Mass.      "Alger." 

COLUMBIA  METAL  BOX  CO..  238  E. 
144th  St..  New  York.  N.  Y.  "Colum- 
hla."  ISee  descriptive  advertisement 
under    Cabinets,    sheet    steel.) 

Creglef  Electrical  Mfg.  CO..  220  W.  On- 
tario St..  Chicago.  111. 

CHOUSE-HINDS  CO..  Wolf  &  North  Tth 
Sts..    Syracuse.    N.    Y.      "Condulet." 

D  ft  W  FUSE  WORKS  OF  GENERAL 
EI.KCTllIC  CO.,  Providence,  R.  I.(  See 
descriptive  advertisement  under  Fuses. 
Partridge,    non- renewable.) 

Dill  Mfg.  Co..  The,  694  E.  82nd  St, 
Cleveland.  Ohio. 

Dominion  Electric  Switch  Box  Co.,  SO 
Sumach  St..  Toronto.  Ont..  Can. 

Eaton  Electrical  Mfg.  Co..  E66  W.  Monroe 
St..  Chicago,  111. 

Electric  Motor  A-  Engineering  Co..  The, 
2nd  St.  and  S.  W.  ft  B.  O.  R.  It.,  Canton. 
Ohio. 

Electric  Panelboard  Co..  Rochester,  N.  Y. 

G  ft  W  Eleotrie  Siif-ciiilty  Co..  7430-5!! 
S.    Chicago    Ave..    Chicago.    111.      "G   ft 


Hnllberg.    J.    H..    25    W.    46th    St.,    New 

York.    N.    Y. 
Harvard  Electric  Co..  626  W.  Van  Buren 

St.,    Chicago.    111. 
1SERT  CO.,   JOHN   H.,   Louisville.    Ky.— 


Johns-Pratt   Co..    The.    EE6   Capitol   Ave 


Kirk  ft  Blum  Mfg.  Co..  3146  Spring 
Grove    Ave..    Cincinnati.    Ohio. 

KirtUnd  Electric  Construction  Co..  Inc.. 
47    Hudson    Ave..    Albany,    N.    Y. 

Large- Da  11  Mfg.  Co..  Inc.,  GOB  Cherry 
St..   Philadelphia.   Pa. 

Littleford    Bros.,    452    E.    Pearl    St..    Cln- 

Loulsiana 


Mendell   Mfg.  Co..  Hattapolsett,   Mass. 

Mesa  Co..  Fernando  C.,  Colt  St.  ft 
Chancellor  Ave..   Irvlngton.   N.   J. 

METROPOLITAN  ELECTRIC  MEG. 
CO.,  East  Ave.  and  14th  St.,  Long 
Island    City.    N.    Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1360  Atlantic  Ave.,  Brook- 


Michigan    Stamping   Co..    Detroit,    Mich. 

"BO." 
MULT]     ELECTRICAL    UFO.     CO..     703 

Fulton  St.,   Chicago,   III.     -Multi." 
Oliver    Electric    ft    Mfg.    Co..    4221    Forest 

Park   Blvd..   St.   Louis.   Mo. 
Palate     Co..      H.    T..      Philadelphia.      Pa.. 

"PIpe-Taplets."    (Exclusive  distributor. 

Hart  ft  Hegeman  Mfg.  Co.,  342  Capitol 

Ave.,  Hartford.  Conn.) 
PENN   ELECTRICAL  ft   MPQ.    CO..    Ir- 

Phlladelph'la  Electrical  &  Mfg.  Co.,  1228- 
36  N.  31st  St.,  Philadelphia.  Pa. 
"Pemco." 

Potter-Acme  MTg.  Co..  The,  912-920 
Champlain  Ave..  Cleveland,  Ohio.  "Pot- 

Prlngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St..  Philadelphia.  Pa. 

Renlm  Specialty  Co..  110  K  St..  Boston. 
Mass.    "Renlm." 

Rlggs.  Dlstler  ft  Stringer.  Baltimors,  Md. 
"Calvert." 

Robertson  Electric  Construction  Co.,  Mo- 
hawk and  Niagara  Sts..  Buffalo.  N.  Y. 

Russell  &  Stoll  Co..  17-27  Vandewater  St., 
New  York.  N.  Y. 

Safety  Electric  Products  Co.,  Inc..  1648 
Central  Ave. .Los  Angeles.  Cal.     "Safe- 

Se Idler- Miner    Co..    36    E.    Lamed    St., 

Detroit.    Mich.      "S-M." 
SPRAQUH      ELECTRIC      WORKS      OF 
GENERAL     ELECTRIC     CO..     527-531 
W.    34th    St.,    New    York.    N.    Y.      (See 
display  adv.  pages  1306-1307.) 
SQUARE    D    CO..    1400    Rlvard    St.,    De- 
troit.   Mich.      "Square   O."      (See   dis- 
play adv.  pages  1279-1281.) 
Standard   Underground  Cable  Co.,   West- 

Inghouse   Bldg..    Pittsburgh.   Pa. 
Star  Metal  Box  Co.,  60S"-G09  W.  18th  St., 

New  York.  N.  Y.    "Star." 
THOMAS  &  BETTS  CO.,  THE,  63  Vesey 

St..   New  York,   N.   Y. 
UNITED   METAL   BOX   CO.,    514-616   W. 
46th    St..    New   York.   N.   Y.      "Umbco." 
V.    V.   Fillings  Co..   711    Cherry  St.,   Phil- 
adelphia,   Pa.      "V.    V." 
WATERBURY      BUTTON      CO..      8S6    S. 
Main    St.,    Waterbury.    Conn.    (See   dis- 
play  adv.   page   1328.) 
WESTERN     SAFETY     MFG.      CO.,      347 

Minna  St..  San  Francisco.  Cal. 
western     Electric     Works.     213     6th     St., 

Portland,   Ore. 
WESTINGHOirSB    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh,    Pa.     "Westing- 
house."     (See  display  adv.  pages  1895- 
1402.) 
Wind  man- Goldsmith,    Inc.,     399-403    East 

Ave..  Perth  Amboy.  N.  J. 
WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St.,  St.  Louis. 
Mo. 
BOXES,  DISTRIBUTION.— In  an  inte- 
rior conduit  system  a  steel  or  Iron  box. 
into  which  the  main  feeders  pass,  and 
from  which  branch  feeders  are  taken  off 
lo  the  different  floors  or  departments. 
Distribution  boxes  are  used  mostly  In 
large  buildings  served  from  central-sta- 
tion llnea.  The  box  has  single  or  double 
spring-hinged  doors  to  protect  the  distri- 
bution board  enclosed  within,  which  serves 
In  place  of  the  main  switchboard  commonly 
found  In  generating  plants.  The  distri- 
bution board  usually  has  fuses  for  the 
various  feeders,  but  no  switches.  In  under- 
ground supply  systems  the  service  tap 
boxes  from  which  service  wires  are  run  to 
nearby  buildings  are  sometimes  called  dis- 
tribution   boxes;     see    Boxes,    service    tap. 
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ADAM  ELECTRIC  CO..  FRANK.  365r 
Windsor  PI.,  St.  Louis,  Mo.  "FA."  (See 
display   adv.    pases    1262-1285.) 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery  St.,  Jersey  City.  N.  J. 

ACROKA  STEEL  PRODUCTS  CO..  Au- 
rora.   III. 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd..  Chicago,  III.  {Cast 
brass  and  Iron.)  (See  display  advertise- 
ment on   pages   1231-1334.) 

Canton  Specialty  Co..  Gas  A  Electric 
Bldg..   Canton.  III.      "C.   S." 

Cole  Metal  Products  Co..  401  E.  23rd  St.. 
New  York.  N.  T. 

COLLINSON -HOLLAND    CO..    251    Med- 
ford   St..   Maiden.   Mass.     "Algor." 
"  Cook  Electric  Co..   900-10  W.   Van  Burcn 
St..    Chicago.    III.      "Cook." 

CROUSE-HINDS  CO.,  Wolf  ft  North  7th 
Sta..    Syracuse.    N.    Y.      "Condulet." 

Dill  Mfg.  Co..  The,  694  E.  82nd  St.,  Cleve- 
land. Ohio. 

Dominion  Electric  Switch  Box  Co.,  00 
Summach    St..    Toronto.    Ont..    Can. 

Eaton  Electrical  Mfg.  Co.,  565  W.  Mon- 
ro*  St.,   Chicago.   111. 

Electric  Fuseguard  Co..  Inc..  60  Ship- 
man  St..   Newark.   N.  J.      "Fuseguard." 

Electric  Motor  ft  Englneerlnc:  Co..  The. 
2nd  St.  S.  W.  ft  B.  &  O.  R.  «,,  Can- 
ton. Ohio. 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St.,  Chicago.  III.  , 

G  ft  W  Electric  Specialty  Co..  7430-52  S 
Chicago   Ave..  Chicago    111,      "G  ft  W." 

Johns-Pratt  Co.,  The,  555  Capitol  Ave., 
Hartford.   Conn. 

Kirtland  Electric  Construction  Co..  Ini 
47  Hudson  Ave.,   Albany.   N.  Y. 

Knhlman  Engineering  Co.  The.  StO 
Champlaln  St.,  Toledo,  Ohio. 

Large-Dall  Mfg.  Co..  Inc.,  606  Chen 
St.,    Philadelphia.    Pa. 

Leonard  Electric  Vfr.  Co..  1907  Perkli 
Ave..  Cleveland,  Ohio. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  A  14th  St..  Long  Island  City. 
N.    Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd..  90  Sherbourne  St..   Toronto.  Ont., 


uuently  designed  so  (hat  the  money  after 
being  registered  is  available  to  conductors 
for  change.  Frequently  they  are  arranged 
to  handle   both  ticket  and   coin   fares.   Thi 


Can. 


Stamping    Co.. 


&  CO..  HENRY.  847-956 
Washington  Blvd..  Chicago.  111.  "New- 
irnrd."  (See  advertisement  on  page 
1287.) 

Oliver  Electric  A  Mfe.  Co..  4321  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

PENN  ELECTRICAL  ft  MFG.  CO.,  Ir- 
win.  Pa.     "Penn." 

PETERSON  A  CO..  INC..  CHARLES  J., 
723-29    Fulton    St..    Chfcago.    111. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th    St.,    Philadelphia.    Pa. 

Robrrtson  Electric  Construction  Co., 
Mohawk  &  Niagara  Sts„  Buffalo.  N.  Y. 

Safety  Electric  Products  Co..  Inc.,  l'WS 
Central  Ave..  Los  Angeles,  Cal.  "Safe- 
ty Products." 

Seldler-Mlner  Co..  36  E.  Lamed  St.,  De- 
troit.   Mich.       "S-M." 

SPRAOUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-631 
W.  34th  St..  New  York.  N.  Y.  (See 
display   adv.    pages    1306-1307.) 


Standard   Underground   Cable   Co..   West- 

inirhouse  Bldg!.  Pittsburgh,   Ph. 
UNITED   METAL   BOX   CO..    614-616   W 

46th   St..    New   York,    N    Y.      "Umbo." 
WESTERN      SAFETY     MFO.      CO.,      247 

Minna   St.,    San    Francisco.    Cal. 
Western   Electric   Works,     ma     fith     St.. 

Portland.   Ore. 
Wlndman- Goldsmith.    Inc..     39H-403    East 

Ave..    Perth   Amhov.    N.   J. 
WURDACK       ELECTItlC       MFG.       CO. 

WILLIAM.    21    S.    11th    St.,    St.    Louis. 

Mo. 


I   coin 


I   It    I 


fare.     Boxes   of   the     simplest     type     are 

are  accessible  only  to  a  cash  taker  or 
cashier.  The  principle  of  locking;  the  box 
Is  employed  also  in  coin  counting  and  reg- 
istering  boxes.      The   latter  boxes   arc   fre- 


Canndlan  Cleveland  Fare  Box  Co  Ltd 
Duke  St.,  Preston,  Ont..  Can. 

Cleveland  Fare  Box  Co..  Cleveland,  Ohio 

Johnson  Fare  Box  Co..  46U  Ravenswood 
Ave..    Chicago.    111. 

BOXES,    FIBER    CONDUIT    JUNCTION. 


lu  it. 


elbow; 


al  b , 

glass    type    located    at    „    ,,.. 

within  a  building,  for  sending  In  a  fire  alarm 
over  an  electric  circuit.  In  the  first  type  of 
box  an  alarm  Is  sent  In  by  opening  the 
door  and  pulling  down  a  lever  which  winds 
a  spring.  This  spring  actuates  a  code 
wheel  which  Indicates  on  gongs  the  number 
of  the  box.  In  the  break-glass  box  the 
breaking  of  the  glass  releases  a  spring  and 
code  wheel  already  set.  The  operation  of 
""     may.  in  addition  to  actuating 


flre- 


,    a  Is. 


A    Ex 


to  the  nea 

ment  headquarters  direct  or,  through  the 
central  fire-alarm  station  of  the  commu- 
nity. 

Manufacturers: 

Co..    The,    Shelby.    Ohio, 
ft    Co..    J,    H..    32    Park    Place 
i™   *«k.   >■'.   Y.     "Bunnell."   ■■Jove," 

EDWARDS    ft    CO..    INC..    1- 

terlor  Sts.,  New  York,  N.  T. 
Knot.-.   Pleraon  A  Co..  Inc..  160-162  Duanc 

St.,  New  York,  N.  Y. 
Gamewell  Fire  Alarm  Telegraph  Co.,  The 

Newlon    Upper    Falls.    Mass. 
HOLTZER-CABOT        ELECTRIC        CO  , 

THE.    125   Amory    St.,    Boston.   Mass. 
Manhattan    Electrical    Supplv     Co.      Inc 

17  Park  PI.,  New  York,  N.  Y.     ■'Mesco." 
McFell    Signal    Co..    2867    S.    Halated    St . 


New    York,    N.    Y. 
PARTRICK  &  WILK1NS  CO..   SIN    1 

St..    Philadelphia.    Pa. 
SAMSON  ELECTRIC  CO..  Canton    Map 
Stanley   ft    Patterson      34     Hubert     S 

New  York.  N.  Y.     "Faraday." 
U.   S.   E.   M.   Co.,    505  W.  42nd.   St.,   N( 

York.  N.  Y.      "U  S  E  M," 
Waldman.   J.   J..   64-66   Murray   St.,   Ne 

BOXES,     FIRE     ALARM,     OUTDOOR 

Heavy  Iron  boxes  mounted  usually  on  metal 
posts  In  conspicuous  places,  as  at  street 
corners,  and  equipped  with  a  door  which 
SSLi  ■."J*'1  opened  In  case  of  fire. 
Within  the  door  Is  a  lever,  the  pulling  down 
of  which  winds  a  spring.  This  spring  ro- 
tates a  notched  wheel  which  operates  elec- 
trical contacts,  thus  aending  a  code  signal 
(usually  the  box  number)  over  wires  to  the 

fire  department  headquarters.  Borne  types 
of  boxes  have  an  Inner  locked  compart- 
t  oonta'njng  either  a  telephone  or  lel- 


Manufacturars: 

Autocall  Co.,   The    Shelby,  Ohio. 
Bunnell    A    Co..    J,     It..    32    Park    Place. 
New   York,    N.    Y.      "Bunnell,"    "Jove," 

EDWARDS  A  CO..  INC.,  140th  A  Ex- 
terior   Sts..    New    York.    N.    Y. 

Foote.  Plerson  A  Co..  Inc.,  160-162  Duane 
St.,  New  York.  N.  Y. 

Gamewell  Fire  Alarm  Telegraph  Co.  The. 
Newton  Upper  Falls.  Mass. 

IIOI.TZER-CABOT  ELECTRIC  CO. 
THE.    125  Amory  St..    Boston,  Mass. 

Manhattan  Electrical  Supplv  Co.,  Inc 
17  Park  Pl„  New  York.  N.  Y,  "Mesco." 
'"'"  "    ": '    '•-       S.    Halsted    St., 


McFell    Signal    I 


Chkj 


'.  111. 


Rope    Fire   Escape   Co..    1626   Market    Si 

Philadelphia.    Pa. 
SAMSON  ELECTRIC  CO..  Canton,  Mas 
Stanley  A  Patterson,   36  Hubert  St.    Ne 

York,    N   Y.      "Faraday." 


U.   S.    E.    M.    Co..    505   W.    42nd   St.,    New 

York,    N.    Y.    "U    S    E    M." 
Waldman.   J.   J.,    04-66    Murray   St..    New 

York.  N.  Y. 
BOXES,      FLOOR,     ORDINARY      DUST- 
PROOF.— Metal      outlet      boxes,      generally 
:"~    for   installation    '" 


of 


ictlon 


trie  circuits  through  a  receptacle  1 
box  and  a  flush  plug  inserted  through  the 
cover  of  the  box.  The  boxes  frequently 
have  polished  brass  covers  with  adjusting 
features  so  that  the  cover  may  be  made  to 
set  flush  with  the  floor  even  if  the  box  was 
not  proj>erly  set. 
Manufacturers: 
Austin    Co.,    The    M.    B„    108-16    S.    Des- 

plalnes    St..    Chicago.    III. 
Caldwell  Electric  Corp..    10)2   Market  St.. 

Champaign.    III. 
CROUSE-HrNDS  CO.,  Wolf  A  North  7th 

Sts..    Syracuse,    N.    Y.     "Condulet" 
Dsvoe  Electric  Switch  Co..  The,  414  Notre 

Dame    St..    W.    Montreal,    Que.,    Can. 
Dominion    Electric    Switch    Box    Co.,    60 

Sumach    St.,    Toronto,    Ont.,   Can. 
Koven    &    Bro..    L.    O.,    164    Ogiien    Ave 

Jersey   City,    N.   J. 
Kuhlman      Engineering     Co.,     The.     840 

Champlaln  St..  Toledo.  Ohio. 
Metropolitan     Engineering    Co.     of    Can- 
ada, Ltd.,  90  Sherbourne  St.,   Toronto, 
'  Ont..  Can. 
Michigan    Stamping    Co.,    Detroit.    Mich. 

"EG." 
Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 


Oliver  Electric  A  Mfg.  Co.  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

Ostrander  ft  Co..  W.  R„  3T1  Broadway 
New    York.    N.   Y. 

Pratt  Chuck   Co..    The.    Frankfort,   N    Y 

Russell  A  Stoll  Co.,  17-27  VaiHlewater  si ' 
New    York.    N.    Y. 

Beldler-Hlner  Co..  36  E.  Lamed  St..  De- 
troit.   Mich.       "S-M." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  627 -SSI 
W.  34th  St..  New  York.  N.  Y.  (See 
display    adv.    pages    1306-1307.) 

Stanley  A  Patterson.  34  Hubert  SI  New 
York.   N.  Y.     "Patterson." 

STEEL  CITY  ELECTRIC  CO..  1221  Col- 
umbus   Ave.,     Pittsburgh.  >Pa.       "Full- 

THOMAS  ft  BETTS  CO..  THE.  63  Vesey 

St..  New  York.  N.  Y. 
WESTINGHOUSE!    ELECTRIC    A    MFG 
CO.,    Eaat    Pittsburgh,    Pa.      "Westlng- 
lloin'"      *See  dlsplay  adv-  ""Sen  1395- 
BOXES.  FLOOR,  WATER-TIGHT.— Met- 
al   outlet    boxes    for    Installation,  tn    floors 
with   special  provision   for  excluding  mois- 
ture, dust,   dirt.   etc.     Many  of  these  boxes 
ire  provided  with  rubber  gaskets  between 
the  cover  and  box,   thus  rendering  the  box 
water-tight.      Others    have   an    adjustable 
feature    for    the    cover    so    that    it    always 
illnca   itself  with   the  floor  and    In   these  a 
rubber  Basket  is  inserted    In   the  adjusting 
ring   and    It    is    then    filled    with    a    sealing 
compound    to    make    It    water-tight.      The 
boar.fi   are   generally   tapped    to  receive   the 
:ondult   and    the  holes  not  used  are  closed 
with  steel  screw  plugs. 
Manufacturers: 
Austin    Co.,    The    M.    B.,    108-16    S.    Des- 

plaines  St.,  Chicago,  III. 
Caldwell    Electric    Corp.,    1002   N     Market 

St..  Champaign,  III. 
Cooley  Electric  Co..  George  R.,  912  West- 
ern   Ave..    Semtle.    Wash., 
GROUSE-HINDS  CO..  Wolf  A  North  7th 

Sts,.    Syracuse,     N.    Y.     "Condulet" 
Dcvoe    Electric    Swltrh      Co..      The,      41t 
Notre    Dame    St.,    W.,    Montreal,    Qu«.. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach    St..     Toronto,    Ont.,    Can. 

Metropolitan  Engineering  Co.  of  Can- 
ada.  Ltd..  00   Sherbourne  St.,  Toronto, 

Oliver  Electric  A  Mfg.  Co..  4221  Forest 
Park    Blvd..    St.    Louis.    Mo. 

Russell  &  Stoll  Co..  11-27  Vandewater 
St..   New  York.  N.   Y. 

Beldler- Miner  Co..  36  E.  Lamed  St..  De- 
troit.   Mich.       "S-M." 

BPRAQT'E  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-  531 
W._34th    St.._New    York.N.    Y.      (See 


,  New 

3gle 


EMF  ELECTRICAL  YEAR  BOOK 


STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
"Fuliman"  water  tight  floor  outlets  are 
made  in  adjustable  and  mm  -adjustable 
models.  Fullman  adjustable  outlets  are 
automatically  adjustable  for  leveling 
and  height,  as  Indicated  In  the  flrat  Il- 
lustration. This  shows  the  Fullman  No. 
400  outlet  and  No.  413  ty-ass  flange  In- 


"Fullman"  Floor  Outlet 

stalled  In  a  modern  fireproof  floor.  The 
box  is  shown  out  of  level  (a  usual  con- 
dition). This  method  of  adjustment 
and  aligning  Insures  an  even  distribu- 
tion of  stresses  and  a  watertight  Joint. 
Fullman  non-adjustable.  watertight 
floor  outlets  (see  sectional  view  of 
Type  No.  477  in  second  illustration)  are 
mode  tor  all  kinds  of  electric  service. 
and  are  designed  for  wood  floors  where 


"Fullman"  Floor  Outlat,  Sectional  view 

cover  plate  can  be  made  to  align  with 

surface  of  door  without   the  aid  of  any 

adjusting    feature    in    the    box    Itself.— 

Adv. 
THOMAS  *  BETTS  CO.,  THE.  G3  Vesey 

St.,  New  York,  N.  Y. 
Universal     Electric    Singe    Light  in*     Co.. 

240  W.  59th  St.,  New   York.   N.  Y. 
WESTINGHOCSE    ELECTRIC    A    MFQ 

CO.,    Bast   Pittsburgh.    Pa.      "Westlng- 


peres.  260  volt 
of   <   - 


uli  In  o 


ded    for 


road    shops,    etc., 
driven   drills,   grinders  and    other 
used,    and    In    garages    for    atoragi 
charging.    Bi        "       '    '      ------- 

plugs 


of  the  many  designs  of 

'  s  Intended  to  prevent 

ihort   circuits    or    reversal   of    pol  irity.    the 

rlety  of  forms.  They  are  generally  quite 
heavy  snd  substantially  made  and  often 
waterproof  so  that  they  may  be  used  out- 
doors. Spring  covers  are  used  in  many 
cases  to  keep  out  dust,  moisture,  etc., 
when  not  In  use.  Heavy-duty  boxes  for 
use  on  theater  stages  are  usually  of  spc- 
clal  design  and  are  often  called  "stage 
pockets";     they    are    listed     under    Recep- 


BENJAMIN    ELECTRIC    MFG.    CO..    806 

W„    Washington     Blvd..     Chicago.     III. 

(See   displsy   adv.    pages    12*1-1234.) 
CROU8E-HINDS  CO..  Wolf  &  7th   North 

Sts..  Syracuse,  N.  Y.     "Condulet." 
OLEASON  A  CO.,  J.  L.,  241  Franklin  St., 

Boston,   Mass. 
Mschen     Electric     Mfg.     Co..     4831-43     E. 

Thompson     St..     Brldesburg,     I'hlladel- 

Ruasell    &     Stoll    Co..     17-27    Vandewater 

St..  New  York,  N.  Y. 
Safety   Electric   Products   Co.,    Inc.,   1548 


Central  Ave..  Los  Angeles.  Cal.     1'Safc- 

Seldlor-Miner'co..  36  E.  Lamed  St.,  De- 
troit. Mich.  "S-M." 
SPRAtil-K  ELECTRIC  WORKS  OF 
GKN'HHAl.  ELECTRIC  CO.,  537--631 
W.  34th  St.  New  York.  N.  Y.  (See 
display  adv.  pages  1308-1807.) 
Wind  man -Goldsmith,     Inc..    399-403    East 

Ave..  Perth  Amboy.  N.  J. 
BOXES,  JOURNAL  OR  OIL  — Dust  and 
weatherproof  metal  boxes  of  general  rec- 
tangular cross  section  which  contain  the 
bearings  In  which  the  truck  tuck  a  of  cars 
revolve,  and  Ml™  the  oil  and  waste  for  lu- 
brication of  the  bearings.  Journal  boxes 
are  essential  elements  of  car  or  locomotive 
trucks,  as  the  weight  of  the  car  or  locomo- 
tive Is  transmitted  through  them,  and 
their  contained  beerlngs,  to  the  axles  and 
thence  through  the  wheels  to  the  track. 
It  is  Important  in  the  design  of  journal 
boxes  that  the  thickness  of  top  and  bot- 
tom walls  be  sufficient  to  withstand  the 
loads  to  be  carried  and  that  the  side  walk 
ha,ve    sufficient     thickness    to    provide     for 

eral  practice  to  provide  the  wearing  faces 
of  Journal  boxes  with  renewable  hard- 
ened wearing  pieces,  thus  prolonging  the 
life  of  the  box.  Boxes  are  made  of  cast 
iron,  cast  steel,  malleable  Iron,  or  a  special 
metal  mixture  called  semisteel,  and  are  held 


n  the  ti 


rovlded 


c:l1  k:il 


proof  lids  for  insertion  of  oil  ai 

lubrication  and  for  renewal  of  bearings. 
The  rear  ends  have  circular  shaped  open- 
ings through  which  the  truck  axle  enterF 
the  box.  and  these  openings  are  provide:, 
with  devices  called  dust  guards,  -which 
prevent  dust  and  other  foreign  material 
from  getting  into  the  box. 
Manufacturers: 
Canadian    Bi-akeshoe    Co.,    Ltd..    101    Bel- 

vldere    St..    Sherbrooke,    Que..   Can. 
Graham   &    Co.,   James.    293    Woosler   St. 

New    Haven.   Conn. 
More-Jones    Brass   &    Metal    Co.,    8132-44 
N.  Broad  wa  v.  St.  Louis.  Mo.    "Arctic." 
North     American    Smelting    Co.,     9th    & 

Thompson    Sts..    Philadelphia,    Pa. 
Railway     Roller    Bearing    Co.,     Syracuse. 

N.    Y.      "Railway." 
St.  Louis  Car  Co..  8000  N.  Broadway.  St. 
Louis,     Mo. 


WESTINOHOHSE    ELECTRIC    &    MFG 
CO..    East    Pittsburgh,    Pa.      {See    dis- 
play   adv.    pages    1335- 1402.) 
BOXES,      JUNCTION,      HIGH-TENSION 
MANHOLE    TYPE— In    primary    distribut- 
ing   systems     which     sre     entirely     under- 
ground, the   feeder  and    main  system    must 
provided   with   means   for  disconnecting 


and 


it  log    ! 


duties  also  usually  embod; 
by  which  the  parts  of  the  circuit  which 
are  not  i*  trouble  may  be  supplied  rrom  an 
emergency  connection  pending  repairs  on 
the  damaged  section.  Such  Junction  hoxe;- 
are  designed  to  act  as  srlector  switches, 
only  very  small  currents  being  Interrupted 
in  their  operation.  Hence  they  usually 
embodv  some  form  of  blade  switch  con- 
nections, with  suitable  Insulating  harrier* 
between  opposite  polarities  and  compound- 
fllied    terminals    for    till 


3  the  c 


( elude- 


by  the  use  or  gaskets  or  an  overlapping 
cover  which  does  not  permit  water  to  en. 
ter  the  box.  even  though  it  may  he  sub- 
merged. 

BOXES,  JUNCTION,  LOW-TENSION 
SURFACE  TYPE— Where  manholes  an 
badly  crowded,  as  at  important  Intersec- 
tions or  where  drainage  of  the  manhole  is 
not   feasible,   the  surface  type  Junction  bo* 


■  Inner  cover  is  gasket- 
connected   through  iron 

esslble    for   testing  and 


BOXES.  LETTER  AND  BELL  OR  SIG- 
NAL.—Cast  or  sheet  metal  boxes  lor  re- 
ceiving letters  in  house  or  apartment  build- 
ing vestibules  und  provided  with  name- 
plates  and  with  push  buttons  for  sounding 
a  buzzer  or  bell  In  the  respective  apart- 
ments when  mall  la  deposited  In  the  box 
...  ....       The>. 

and   most  modern  apartment 

private  or  interior  telephones.  In  this 
se  one   transmitter  and  receiver  usually 

made  to  serve  for  an  entire  bank  of 
iter  boxes  and  is  often  placed  in  a  box  In 

Manufacturers: 

Build-Craft      Electric      Mfg»      Co,       37-39 
Maspith    Ave.,    Brooklyn,    N.   Y. 


Lovell    &    Co..    F.    H.,    Arlington.    N.    J. 
Manhattan  Electrical  Hupply  Co.,  Inc.,   1J 

Park   PI..   New    York.   N.   Y. 
Oslrander  &   Co..    W.    R..    371    Broadwav. 

New  York.   N.   Y.      -Standard."   "Chal- 

PARTRICK  &  WILKINS  CO.,   51  N.   7th 

St..    Philadelphia.  Pa. 
siAMS'lN   ELECTRIC  CO.,  Canton,  Mass. 
,    123    Broad    St.,    Boston. 

He     M__. 

rlghtwood  Ave..   Chicago,   111. 
Stanley  A  Patterson,  34  Hubert  St.,  New 

York.    N.    Y.     "DeVeau." 
Waterbury  Mfg.  Co.,  238  Grand  St.,  Wa- 

terlmry.  Conn. 
BOXES,-LOAD.— See   Loads,   artificial  or 
•ban torn;    also    Testing    outfits,    watt-hour 

BOXES.  LOW-TENSION  INTERCON- 
NECTING—Low-tension  in  t  erconneclins 
joxes  sre    used   with    low-voltage  signaling 


boxes  are  usually  made  of  shSet  steel  and 
arranged  for  flush  mounting.  They  have  n 
hinged  locking  cover.  Terminal  blocks  are 
mounted  within  the  box  on  a  special  base 
nr  arranged  In  some  other  manner,  so  that 
cables  may  be  run  underneath  the  term- 
inals, generally  without  forming,  and  con- 
nect to  the  proper  binding  post.  When  It 
Is  desired  to  install  another  telephone  or 
signal  set,  or  change  numbers,  etc..  the 
connections   are    changed    In    the   box. 

Manufacturers: 

Auth  Electrical  Specialty  Co..  422  E. 
53rd  St.,  New  York.  N.  Y. 

BOXES.  MARINE.  OUTLET  AND  JUNC- 
TION.— Heavy  metal  boxes,  generally  cast 
iron  or  brass,  which  are  tapped  to  receive 
the  conduit.  They  are  often  standard  sized 
round    boxes  and    are   provided    for   keyless 


tleht  and  gives  a  thoroughly  water,  steam 
and  gis-tight  Joint.  Because  of  this  fea- 
ture they  are  used  on  shipboard  for  deck 
lights  and  in  the  engine  and  boiler  rooms; 
nlso  In  other  damp  places,  such  as  laun- 
dries, dye  rooms,  refineries,  plating  rooms. 

Manufacturers: 

Adapti  Co..  The    919-921  West  St.,  Cleve- 
1    nd.   Ohio.     "Adaptl-box." 

— elllngton 


Ave.,   Chicago,  111.     •"UnlleU." 
BENJAMIN   ELECTRIC  MFG.   CO..   Chi- 
cago, New  York.  San  Frfcn- 
The   Ben- 


standarditatior 

langeablltty     of    all 

parts.      Write    Tor   catalog 

display    advertise 


Conneaut    Metal    Works    Co..    The,    Con- 

Conhrv  Electric  Co..  George  It..  312  West- 
ern Ave..   Seattle,  Wash. 
Cory  A  Son.  Inc..  Charles,  183-187  Varick 
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Electric  Fuseguard  Co..   Inc..   60  Shlpm 

St.,    Newark.    N.    J.     "Fuseguard ." 
Large-Dail  Mfg.  Co..  Inc..  606  Cherry  S 

Philadelphia.    Pa. 
Marine  Electric  Co.,  195  Fremont  St..  S 

Francisco,    Cal. 
Meyhcrg    Co..    The.    S33    S.    Grand    Av 

Los   Angeles,   Cal. 


i    Mfg.    Co..    3 
itot  Ave.,  Hartford.  Conn.) 
Russell    &    Stoll    Co.,     17-27    Vandewi 
St.,  New  York,  N.  Y. 

Midler-Miner  Co.,   36   E.   Lamed  £ 
troit.    Mich.     "S-M." 


,   De- 

STEEL   Cvi'Y   ELECTRIC  CO..   1221  Col- 
umbus   Ave.,    Pittsburgh.      Pa.      "Steel 
City." 
UNITED   METAL,   BOX  CO..   514-616   W 
46th   St..   New    York.    N.    Y.     "Unibco.* 
BOXES,   METAL    MOLDING   OR    RACE' 
WAY.    OUTLET    AND    JUNCTION.— Sheei 
metal  outlet  and  Junction   boxes  of  specla 
construction  for  use  with  metal  molding  01 


rhar. 


In  regular  conduit  work,  are  equipped  with 
knockouts  for  receiving  the  type  of  race- 
way for  which  they  are  designed.  The 
boxes  are  made  as  corner  boxes.  Jun  " 
boxes,  drop- cord  boxes,  fixture  b 
switch  boxes,  etc..  and  have  various  co 


Manufacturers: 

American   Wiremold  Co.,  81-83  Woodbli 

St..   Hartford,  Conn. 
Appleton     Electric    Co.,     1703    Wellington 

Ave..  Chicago,  III. 
Austin    Co..    The    M,    B..    108-16    S.    Den- 

plaines  St..   Chicago,    111. 
Burns,    James    F..      713-1S     Cherry     St., 

Philadelphia,  Pa. 
CHICAGO    FUSE    MFO.    CO.,    Laflln    & 

16th  Sts..  Chicago.  111.    "Union." 
CROUSE-HINDS  CO.,  Wolf  &  North  7th 

Sts.,  Syracuse.  N.  Y.     "Condulet." 
Dill    Mfg      Co..      The.      694    E.    82nd    St., 


Cleveland,   Ohio. 
Fancleve    Specialty    Co..    Jama  In 

Boston,  Mass,      "Fancleve." 
Marine     Electric    Co..     195    Fremi 


riai 


0.ue.. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional." (See  display  advertisement  on 
pages    1302-1304.) 

NKVVGARD  *  CO.,  HENRY.  947-95& 
Washington  Blvd.,  Chicago,  111.  "New- 
eard."  (See  advertisement  on  page 
1287.) 

Palate  Co.,  H.  T..  Philadelphia.  Pa. 
"Plpe-Taplets."  (Exclusive  distributor, 
Hart  &  Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 

Safety  Electric  Products  Co.,  Inc..  1548 
Central  Ave..  Los  Angeles,  CaL  "Safety 
Products." 

Scranton  Button  Co.,  The.  409  Cherry  St., 
Scran  ton,   Pa. 

5FRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-631 
W.  34th  St.,  New  York.  N.  Y.'  (See 
display    adv.    pages    1306-1307.) 

STEEL  CITY  ELECTRIC  CO..  1221  Col- 
umbus Ave.,  Pittsburgh.  Pa.  "Steel 
City." 

V.  V.   Fittings  Co..   711   Cherry  St..   Phi 
adelphla.   Pa.    "V.   V." 

Windman -Goldsmith,     Inc.,     399-403    Ea 
Ave..   Perth   Am  boy,   N.   J. 

BOXES,     METER     PROTECTIVE.— Steel 
boxes   used   to  enclose   and   protect  service 


One 


i    their 


.j    Install 

them  in  the  basement  wall  with  the  bach 
flush  with  the  inside  wall  and  the  meter 
mounted  so  that  Its  dials  are  visible  from 
the  outside.  A  special  protecting  cover 
with  a  small  glass  window  Is  placed  on  the 
outside  of  the  wall.  These  greatly  facilitate 
-   -■■■ -1  there  le  no  waiting  nor 


»lty  r 


When  i 


repairing    or    testing    is    required 
may  be  opened  from  the    Inside.      Also   see 
Trim,  meter  protective. 
Manufacturers: 
Appleton    Electric    Co.,      1703    Wellington 

Ave,    Chicago.    III. 
Donley    Bros.    Co.,    The.    E.    74th    St.,    & 

Aetna  Rd..  Cleveland,  Ohio. 
Robertson      Electric      Construction       Co.. 
Mohawk  &  Niagara  Sts.,  Buffalo,  N.  Y. 


Safety  Meter  Box  Co..  The.  21T  Erii 
Bldg..   Cleveland.    Ohio.      ■"Safety." 

SQUARE  D  CO.,  141111  Rivard  St..  Detroit 
Mich.  "Square  D."  (See  display  ndv. 
pages    1279-1231.) 

BOXES,  OUTLET  AND  SWITCH,  FOR 
ARMORED  CABLE  OR  FLEXIBLE 
STEEL  CONDUIT.— Outlet  and  a  ' 
boxes  are  made  especially  for  use 
armored  cable  or  flexible  steel  col 
While  ordinary  conduit  outlet  or  s 
boxes  may  be  used  for  this  type  of 
special  box  connectors  are  required, 
boxes  designed  especially  for  this 
StrUCtlon    have    COnn^lnrH    »-*    nnrt    o 

box,  consisting  of 


.._    _.-  cylindrical  i 
:h    the   cable   or   conduit 

Eulled.  A  small  wedge  Is  then  put  in  pli 
y  tightening  a  screw  and  the  conduit 

pass  right  through  the  opening  Into  I 
box.  These  are  made  as  outlet  boxes, 
supporting    receptacles,     rosettes,     fixtures, 

Cambridge     Brass     Co.,      815     Somervllli 

Ave..    Cambridge.    Mass. 
Clemence    Bros.,    1S4    Linden    Ave..    Irv 

hag-ton.   N.   J.     "Sterling   Bl-Plex." 

COLLI NSON -HOLLAND   CO.,    263    Med- 

ford    St..    Maiden,    Mass.      "Algor"    BX 

Type,    Cat.    No.     134.    sectional    switch 

and  receptacle  boxes  are  2\4  Ins.  deep 

and  are  fitted  with  t«N>  special  approved 

Algor  cable  clamps,  which 

grip,    bind     and    properly 

hush    the    ends    of    BX-2 


Nos.   10.   12.   or   14  B.   &   S„   and  BX-3, 

12  and  14  triple  conductors  as  well  as 
ft  and  %  Greenfield  flexible  cables. 
Algor  cable  clamps  eliminate  all  shorts 
and  other  troubles  In  switch  and  junc- 
tion boxes.  Algor  cable  clamps  have 
the  hearty  approval  of  electric  wiring 
Inspectors  everywhere.  The  illustra- 
tions show  the  perfect  BX  installation 
with  Algor  cable  clamps. — Adv. 
Fancleve    Specialty    Co..    Jamaica    Plain. 

Boston.  Mass.     "Fancleve." 
Standard     Electrical     Mfg.     Co..     >220-222 
High     Ave..     S.     E.,     Cleveland,     Ohio. 
"Standard." 
THOMAS  &  BETTS  CO..  THE.  63  Vesey 
St..  New  York,  N.   Y.     "T  &  B"   "Dead 
Ground"    Boxes    embody    a    simple    but 
thoroughly      effective     connecting      and 
grounding     device     based 
^■^^^^       on    the    wedge    and    In- 
-■^^^^^    dined   plane   principle.   It 
J^H    ^B   is    easy    to    Install,    and 
^Dl^^^^l  the  mechanical  and  elec- 
^KflHfV  trlcal       connections      be- 
■*^E3^  tween  the  box  and  armor 
■    ■"•   V  are   perfect.     The   boxes 
■  are       galvanize*.         Deep 

jjitssj*"  boxes  for  straight  elec- 
tric and  combination  gas  and  electric 
work  are  3  Ins.  In  diameter  by  l<£  Ins. 
deep.  Shallow  boxes  are  S  Ins.  by  % 
In.  deep.  The  "T  &  B"  Standard  Box 
for  armored  conductors  Is  designed 
principally  for  finished  house  work. 
Fits  flush  with  the  surface  of  the  wall. 

BOXES.  OUTLET  AND  SWITCH,  FOR 
FLEXIBLE  TUBING.-Outlet  and  switch 
boxes  for  flexible  tubing,  or  nnnmetallle 
conduit,  are  generally  inad«  with  -^-in. 
knockouts  which  „re  ,«et  in  ,i  Leveled  cor- 
ner. This  facilitates  Ashing  In  the  tubing 
or  "loom",  as  it  is  often  called,  especially 
when  old  buildings  are  wired  or  rewired. 
Switch  boxes  are  often  of  the  sectional 
form  to  permit  the  construction  of  the 
necessary  gang  boxes.  A  special  split 
bushing  is  pushed  through  the  hole  and 
the  flexible  conduit  Is  held  In  plan-  with- 
out the  use  of  any  tools. 

Manufacturers! 

AURORA    STEEL  PRODUCTS  CO.,   Au- 


CTIen 


,    III. 

lence  Bros..  164  Linden  Ave..  lr\ 
.on.   N.   J.     "Meleadv"   loom   box. 

cnr,i,iNsoN-HOT.i,A.\-n  co..  sr,?.  t 
ford  St..  Maiden,  Mass.  "ALO 
A-114  Loom  type  sectional  switch 
"-oeptacle   boxes  are   2   ins.    deep. 


flexible    steel    conduit.— Adv. 
Fancleve    Specialty    Co..    Jamaica    Plain. 

Boston.    Mass. 
Iliihcmuias    &     Delpcrte,     Inc..      l:12r,-13B7 
S.    7th   St..    St.    Louis.    Mo.     "Ail-ln-O." 
BOXES,    OUTLET.  SWITCH   OH   JUNC- 
TION,   FOR    EXPOSED   CONDUIT.— These 
are  sheet  steel  or  cast  iron  boxes  used  for 
exposed  conduit  work,  having  formed  exten- 
sions which  are  tapped  to  receive  standard 
sizes  ot  rigid  metal  conduits.     Other  boxes 
are  made  which  are  adaptable  to  a  c    " 


bodies 


By    i 


■    thre 


of 


— -•     j'   with  certain   attach  men  In. 

These  are  sometimes  called  "conduit  bodies." 
Special  covers  and  switch  mounting  plates 
are  provided  so  that  the  box  may  be  used 
as  a  switch.  Junction  or  outlet  box.  (Also 
see  Conduit  bodies.) 
Manufacturers: 

BPRAGUH       ELECTRIC      WORKS      OF 
GENERAL     ELECTRIC     CO.,     627-631 
W.      34th      St.,      New      York.      N.      Y. 
"Spraguelets."  {See  display  adv.  pages 
1306-1307.) 
BOXES,    PACKING.    CORRUGATED   Fl- 
BER.— (See  Boxes,  corrugated  fiber,    pack- 
ing and  shipping.) 

BOXES,  PARK  CABLE.— Park  cable 
boxes  are  for  use  with  park  cables  or  steel- 
tape  armored  cables  which  are  burled  di- 
rectly in  the  earth  without  conduit  proti 


They  are  cast  .  . 
made  for  a  straight  Junction  or  a  tap  splice 
(tee  box).  The  boxes  are  split  horizontally 
and  the  flanges  are  provided  with  a  groove 
for  packing  with  Jute  to  make  them  water- 
proof. The  cables  one  clamped  securely  in 
place  by  means  of  a  bolted  clamp,  which  is 
packed  with  jute  or  burlap.  The  top  half 
of  the  box  is  provided  with  a  standard  pipe 
plug,  which  Is  removable,  so  that  after  the 
splice  Is  made  and  the  box  is  closed  it  may 
be  filled  with  a  special  All  1  tig  compound 
and  thus  sealed  on  replacing  the  plug. 

Manufacturers: 

Caldwell  Electric  Corp.,  1002  N,  Market 
St.,  Champaign.  III. 

G  &  W  Electric  Specialty  Co.,  7430-52  S. 
Chicago,  Ave.,  Chicago.  111.    "Q  &  W." 

Johns-Pratt    Co..    The,    555    Capitol    Ave., 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,   Pittsburgh,  Pa. 

BOXES.  POLICE  OR  PATROL.— Boxes 
ot  heavy  metal  type  equipped  with  door 
and  lock  and  containing  a  telephone  for 
communicating  with  headquarters  and  orten 
also  a  lever  or  pull  mechanism  for  sending 
to  headquarters  a  code  signal  indicating 
that  the  box  has  been  operated  or  "pulled." 
Some  types  of  boxes  also  have  a  lamp  or 
audible  signal  by  means  of  which  the  patrol- 
men can  be  called  to  the  box  so  as  to 
receive  urgent  or  other  Rpeclal  Instructions 
from  police  headquarters. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Russell  &  Stoll  Co.,  17-27  Vandewater  St., 
New   York,  N.   Y. 

Stanley  &  Patterson,  31  Hubert  St..  New 
York,  N.  Y. 

BOXES,  RAILROAD  YARD.— Enclosing 
boxes  for  receptacles  for  attachment  plugs. 
They  are  enclosures  of  rugged  construction, 
generally  cast  iron  housings  with  spring 
covers.  They  are  used  In  railroad  yards, 
round  houses,  stations,  etc..  where  It  Is 
required  to  have  receptacle  at  convenient 
points  for  charging  the  storage  batteries  in 
cars,  attaching  vacuum  cleaners,  etc.  It  is 
modern  practice  to  run  all  the  wires  In 
conduit,  either  underground  or  on  the  sur- 
face, and  provide  a  row  of  outlets  between 
every  other  track.    The  receptacle  boxes  may 

hollow  concrete  pedestal  or  small  wooden 
post.  The  housings  are  always  weatherproof 
and  are  made  to  accommodate  either  single 
or    double     receptacles,     r-     '•     '-     "-■ 


e  differ 


t  voltai 


battery-charging   circuit   and   the   t__,   _ 

attaching  the  miscellaneous  appliances,  such 

as  vacuum  cleaners,  portable  tools,  trouble 

Manufacturers: 

Boston   Armature   Works,   77  Washington 

St..   N„  Boston,  Mass. 
CROUSE-HINDS     CO.,      Wolf     and      7th 
North  Sts.,  Syracuse,  N.  Y.  "Condulet." 
Stanley  A  Patterson,  34  Hubert  St.,  New 

York.  N.  Y. 
BOXES,       RESISTANCE.— In       electrical 
...easurements   resistance   boxes  are   exten- 
sively   used.      Among    their    uses    arc    the 
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control  or  current  In  a  circuit,  to  provide 
known  resistance,  or  (or  balancing  or  con 
paring  resistance*.    They  are  almost  invar 
ably  used  In  tests  of  high  accuracy  and  a: 
consequently  of  accurate  construction.    T 
eliminate  Inductance  In  the  coils  they  ha< 
a  nonlnductlva  winding.    The  capacitance  •_. 
(he  colls  of  the  ordinary  types  Is  negligible 
at    commercial    frequencies.     For    high  *— 
quency    work    a    coll    of    special    deals..    . . 
made.     Wire  -used    In    the  colla    la   of    high 
resistance,    usually   an   alloy   of   low   t 
perature  coefficient,  and  of  smalt  dlami 
The  wire  Is  generally  wound  on  spools. 
obtain  variation  In  the  total  box  reslsta 
the  box  Is  made  up  of  a  number  of  u 
of  different   resistance. 

The    ends    of    each    coll    are    soldered    to 
heavy  bress  or  copper  rods,  which 
through  the  hard-rubber  top  and  a 
nected    to    heavy-    brass    blocks.      Connec- 
tions    between     the     coils     are     made     ' 
slightly    tapered    plugs    or    dlat    swltc 
The    colls    may    be    arranged    In    se\ 
different    ways.       The    more    common    _ 
rangement    for   small    boxes   Is   a   series   of 
I.  2.  2  and  5-ohm  colls  with  similar  sets  for 
the  tenths,  tens,  hundreds  and  thousandth) 
With  such  an  arrangement  many  plugs  ar 
necessary  to  make  the  desired  connection) 
Two   other  combinations,   decade   and   dial 
are    commonly    used;    these   arrangements 
require   fewer  plugs. 

The  decade  arrangement  consists  of 
series  of  colls  of  equal  resistances,  nine 
ohm,  nine  10 -ohm.  nine  1 00  -ohm,  et 
in  a  row  of  several  parallel  rowa.  T 
Individual  colla  may  be  arranged  f 
either  parallel  or  series 
y  dtlle,rent  arrangements 


The    dial    «, 

series   of  nine   1-ohm, 
colls  connected  so  that 


0-ohm 


....... .      Jted  in  series  with 

any  other  set.     The  colls  are.  however,  ar- 
ranged  in  circles   so  that  connections   be 


switch.      Resistance    boxes    are    made 
forms   and   ranses    to   meet   almost    ev 
special  need. 
Manufacturer*: 
Central    Scientific   Co.,    460    K.    Ohio 

Chicago,    ill. 
General  Radio  Co..  11  Windsor  S 
bridge.  Mass. 


Cair 


Hindle.  Charles  F..   45  Spring  St..  Ossin- 

Ing.  N.  Y.    "American." 
LEEDS    £   NORTKRUP   CO.j   4901    Sten- 

ton  Ave..   Philadelphia.  Pa. 
pyroelectric    Instrument    Co..    636-6*0    K. 

State  St.,  Trenton.  N.  J. 
Standard    Scientific    Co.,    147-153' Waverly 

PI.  New  York,  N.  Y. 
BOXES,    SERVICE.— Metal    or    asbestos- 
lined    wooden    boxes    Installed    as 


■slble   < 


the 


wires  enter  a  building  an 

service  switch  and  fuses  t' 


the    electric 


containi 


i  the  b 


...    ....    .    ...    acted.     These  boxes 

provided  with  a  door  usually  having  a 
spring  hinge  and  latch  and  are  often  desig- 
nated as  enclosed  service  switches.  Those 
types  of  service  switches  In  which  the 
switch  Is  operated  from  the  outside  of  the 
enclosing' box  are  now  commonly  called 
"safety  service  switches";  they  Include  the 
switch,  fuses  and  box.  For  this  type  see 
Switches,  safety  service.  For  underground 
street  service  boxes  see  Boxes,  service  tap, 

ADAM  ELECTRIC  CO..  FRANK.  3660 
Windsor  PL.  8t.  Louis.  Mo.  "FA." 
(See    display   adv.    pages    1M1-1MS,) 

Appleton  Electric  Co..  1703  Wellington 
Ave      rMMHi    111.      "TTnllotn." 


C.  ft  P.  Electric  Works.  Inc.,  02  Hayden 
St.,   Springfield,  Mass. 

Canton    Specialty    Co.,    Gas    ft    Electric 
Rldg.,  Canton.  III.     "C.  S." 
-  Cleveland  Switchboard  Co..  The,    2925  E. 
73th  St..  Cleveland.  Ohio. 

OOLLINSON-HOLLAND  CO.,  263  Med- 
forrt  St..  Maiden.  Mass.     "Algor." 

COLUMBIA  METAL  BOX  CO.,  826  E. 
144th  St.,  New  York,  N.  Y.  "Colum- 
bia." (See  descriptive  advertisement 
under  Cabinets,   sheet  steel.) 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC   CO..    Providence.   R.   I. 

Dominion  Electric  Switch  Box  Co.,  60 
Summach   St..  Toronto,  Ont.,   Can. 

Electric  Fuseguard  Co..  Inc.,  60  Shlpman 
St..  Newark,  K.  J.    "Fusesuard." 

Electric  Steel  Box  Co.,  641-46  W.  Monroe 
St.,  Chicago.  111. 


Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford.  Conn.     "Noark." 

Klrtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave.,  Albany,  N.  Y. 

Kuhlman  Engineering  Co.,  The.  S40 
Champlaln  St..  Toledo.  Ohio. 

Mansfield  Electric  Hardware  Co.,  Mans- 
field,  Ohio. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1260  Atlantic  Ave..  Brook- 
lyn. N.  Y. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherbourne,  Toronto.  Ont..  Can. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Sarnia, 
Ont.,  Can. 

NEWOARD  &  CO..  HENRY,  917-956 
Washington  Blvd.,  Chicago,  III?  "New- 
(See    advertisement    on    page 


1287.) 
Robertson  Electric  Construction  Co.. 

hawk  ft  Niagara  Sts..  Buffalo.  N. 
SPRAGI'E       ELECTRIC      WORKS 

GENERAL     ELECTRIC     CO.,     62 


...    34th    S...    ...     . ..... 

display    adv.    pages    1306-1307.) 
SQUARE  D  CO..  1400  Rlvard  St..  Detroit. 

Mich.      (See    display    adv.    pages    1279- 

1281.) 
Taylor -Campbell  Electric  Co..  237  Dundas 


.  Lond 


i,   Ont., 


United  Electric  Supplv  Co.,   1250  Atlantic 

Ave..  Brooklyn.  N.  Y. 
WESTERN     SAFETY     MFC.     CO..      247 

WEKTIXGHO^SE  ELECTRIC  "&  MFT,. 
CO..  East  Pittsburgh,  Pa.  "Westlng- 
honse."  (See  display  adv.  pages  1396- 
1402.) 

Wlndman-Goldsmlth.  Inc..  390-403  East 
Ave..  Perth  Amboy.  N.  J. 

BOXES,  SERVICE  TAP,  LOW-TEN- 
SION.—Where  many  building  services  are 
connected  to  a  section  of  underground 
main,  the  location  of  trouble  on  any  service 
Is  greatly  facilitated  If  means  of  disconnec- 
tion are  provided  in  a  service  tap  box. 
This  does  not  contain  a  fuse,  but  each  tap 
may  be  disconnected  by  removing  a  bolted 
lug. 

BOXES,   S  H  I  PP  I 
FIBER, — See  Boxes,  corrugated  fiber,  pack- 
ing and  shipping. 

BOXES,  SPARK  COIL.— Spark  colls  an 
usually  enclosed  In'  hardwood  or  steel 
boxes.  The  boxes  differ  considerably  dt 
pending  on  the  purpose  for  which  the  eo 
Is  used.  For  automobile  Ignition  systeir__ 
they  are  sometimes  mounted  on  the  dash 
and    furnished    In    highly    polished    wooden 

cases.    Steel  esses  Ailed  with  impi 

compound  are  also  used  In  many'  .... 
they  are  not  so  readily  affected  by  moisture 
or  the  elements.  Some  boxes  have  a  hinged 
:hleh  conceals  the  vibrator  adjusting 


adjuat: 


'.  but  i 


_   . .     radio  work 
ivlded   with   two   auxiliary    sparking 
terminals  on  the  top  of  the  box.     Most     ' 
these  boxes  are  made  of  hardwood  and  a 
highly  polished.     When  the  boxes  sre  us< 
to  enclose  npark  coils  for  gas  lighting  ai 
other  miscellaneous  purposes  they  are  n 


rell  finished  s 


Net 


.    E.    B..    362-364    6th   , 


,  N.  Y. 


Rheostats. 


BOXES,    STARTING, 
motor- starting    rheostat) 

BOXES,     SUBWAY     BRANCH.— Subway 

branch     boxes    are    designed    for    manhole 
usually  cast  iron,  with 


1  bushing) 


The* 


—   for   branch  circuits. 

The   main   Is    usually   broken    to   make    the 
connection,  being  bolted  or  soldered  to  ter- 


ra or  buses.  The  t 
ided  with  cartridge  fuses. 
ie  majority  of  these  branch  boxes  are 
5  for  two  branch  circuits  for  a  three- 
system.  Four- wire  distributing  sys- 
i  are  sometimes  used  and  then  the 
»  provided  with  four-wire 


branch  boxei 

branch  circuits  also. 
Manufacturers: 
Canadian   General   Electric  Co.,    Ltd..  21! 

King  St.,  W..  Toronto,  Ont..  Can. 
D  ft   W    FUSE    WORKS   OF  GENERAL 

ELECTRIC      CO..      Providence.      R.      I. 

See    Fuses,    cartridge,    nonrenewable. — 


47  Hudson  Ave.,  Albany,  N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave..  Brooklyn. 
N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 
t  tsr    HA  QiinhAiima   at      Toronto,  Ont., 


Ltd',  90  Sherboui 

Russell  &  Stoll  Co.,  17-27  Vandewater  St., 
New  York,  N.  Y. 

Seldler-Mlner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.    "S-M." 

SPRAGITE       ELECTRIC      WORKS      OF 


d  jap 

more,   Md.     "Standard -Baltimore." 
Standard   Underground  Cable  Co.,   West- 

ing house  Bldg.,  Pittsburgh.  Pa. 
BOXES,  SWITCH  AND  CUTOUT.— Cast 
Iron  or  steel  boxes  In  which  are  Installed 
switches  and  fuses.  Such  boxes  are  pro- 
vided with  a  hinged  door  and  latch,  as  In 
enclosed  switches.  Switch  and  cutout 
boxes  In  this  group  usually  control  only 
___  _..  ._..  ., — ,.,  differing  In  this  — 
-ds  and  cab'—*-      "- 

If  the  switch  n 
ated  from   outside   of  the   box  without  ex- 
posure to  danger.  It  Is  known  as  a  "safety 


AJAX  ELECTRIC  CO..  Baldwin  Ave.  ft 
Montgomery  St..  Jersey  City.  N.  J. 

AU. Steel-Equip  Co.,  Aurora.  111.  "All- 
Steel -Equip". 

American  Wiremold  Co..  81-83  Woodbine 
St..  Hartford.  Conn. 

Appleton  Electric  Co..  1703  Wellington 
Ave..  Chicago.  HI.    'Unllets." 

AURORA  STEEL  PRODUCTS  CO..  Au- 
rora.   III. 

Bantleld  ft  Sons.  Ltd..  W.  H..  370-86 
Pope  Ave.,   Toronto.   Ont.,   Can. 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd..  Chicago.  III. 
(See   display  adv.   pages   1231-1234.) 

Burns,  James  F.,  T13-716  Cherry  St., 
Philadelphia,  Pa. 

Canadian  Drill  ft  Electric  Box  Co.,  1402 
Queen  St.,  E-,  Toronto,  Ont,  Can.  "C. 
D.  A  E.  B." 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W„  Toronto.  Ont.,  Can. 

C.  ft  P.  Electric  Works,  Inc..  92  Hayden 
St.,   Springfield,  Mass. 

CHELTEN  ELECTRIC  CO.,  THE.  4859 
Stenton   Ave.,    Philadelphia.  Pa. 

CHICAGO  FUSE  MFO.  CO..  Laflln  ft 
16th  Sts..  Chicago,  HI.     "Union". 

COLLIN  SON -HOLLAND  CO.,  263  Med- 
ford  St.,  Maiden,  Mass.    "Algor." 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144th  St..  New  York,  N.  Y.  "Colum- 
bia." (See  descriptive  advertisement 
under   Cabinets,    sheet   steel.) 

Columbian  Hardware  Co..  The.  Cleveland. 
Ohio. 

Consolidated  Electric  Mfg.  Co.,  Inc..  833- 
26  N.  13th  St..  Philadelphia,  Fa.  "Dia- 
mond C." 

CROUSE-HINDS  CO..  Wolf  A  North  Tth 
Sta..  Syracuse.  N.  Y.     "Condulet." 

D  ft  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..   Providence,  R.   I. 

Dill  Mfg.  Co..  The,  694  E.  82nd  St..  Cleve- 
land. Ohio. 

Dominion  Electric  Switch  Box  Co..  60 
Sumach  St.,  Toronto.  Ont..  Can. 

Eaton  Electrical  Mfg.  Co.,  556  W.  Monroe 
St,  Chicago,  III. 

Electric  Steel  Box  Co.,  541-46  W.  Monroe 
St.  Chicago,  m. 

Electrical  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleveland.  Ohio. 

Oreater  New  York  Metal  Box  Co..  Inc., 
143  W.  19th  St.,  New  Tork,  N.  Y. 
"G.N.Y." 

Hall  Switch  ft  Signal  Co..  Garwood.  N.  J. 

Ideal     Electric     Mfg.     Co.,     Inc.,     718-730 

Cherry  St,  Philadelphia,  Pa. 
Johns-Pratt   Co.,    The.    556   Capitol   Ave., 

Kirk  ft  Blum  Mfg.  Co.,  2846  Spring  Grove 
Ave.,  Cincinnati,  Ohio. 

Klrtland  Electric  Construction  Co.,  Inc., 
47  Hudson  Ave..  Albany,  N.  Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlsln  St.,  Toledo,  Ohio. 

Large-Dall  Mfg.  Co.,  Inc.,  606  Cherry  St.. 
Philadelphia,  Pa. 

Leonard  Electric  Mfg.  Co..  3907  Perkins 
Ave..  Cleveland,  Ohio. 

LINE  MATERIAL,  CO..  South  Milwau- 
kee. Wis.   (See  display  adv.  page  1278.) 


'L 


gle 


E  M  F  ELECTRICAL  YEAR  BOOK 


M denim  Electric  Co..  Inc..  109  Broad  St.. 
New  York.   N.   Y. 

Mansfield  Electric  Hardware  Co..  Mans- 
field.   Ohio. 

Mendcll  Mfg.  Co..  Mattapolsett.  Mass. 

METROPOLITAN  ELECTRICAL,  PROD- 
UCTS CO.,  1250  Atlantic  Ave..  Brook- 
lyn. N.  Y. 

Metropolitan  Engineering  Co.  of  Canada. 
Ltd.,   90  Sherbourne  St.,   Toronto.   Ont., 

Michigan  Stamping  Co..  Detroit,  Mich. 
"BG." 

BOJLTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St..  Chicago.  111.     "Multl." 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional." (See  display  advertisement  on 
pages    1302-1301.) 

O.  K.  Metal  Box  Co..  198  Greenwich  St.. 
New  York,  N.  Y. 

Oliver  Electric  &  Mfg.  Co.,  4221  Forest 
Park  Blvd..  St.  Louis.  Mo. 

Palate  Co.,  H.  T.,  Philadelphia.  Pa. 
■'Plpe-Taplets."  (Exclusive  distributor. 
Hart  &  Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford.  Conn.) 

l'KNN    ELECTRICAL    6    MFG.    CO..    Ir- 

PETERSON    CO.,     INC.,     CHARLES    J.. 

723-29  Fulton  St.,  Chicago.  111. 
Potter-Acme      Mfg.      Co..      The.      912-820 

Chsmplaln       Ave..       Cleveland,       Ohio. 

"Potter." 
Pr Ingle    Electrical    Mfg.    Co.,    1906-12    N 

8th  St.,  Philadelphia,  Pa. 
Kenlm   Specialty   Co..    110  K   St.,    Boston. 

Mass.    "Renlm." 
Robertson  Electric  Construction  Co..  Mo- 
hawk &  Niagara  StH..  Buffalo.  N.  Y. 
Safety    Electric    Products    Co..    Inc.,    1548 

Central  Ave..  Los  Angeles,  Cnl.     "Safe' 

ty  Products." 
Seid]«r-M1i 

trolt.  Ml, 
Seiton   Can    Co.,    123   Broad    St..    Boston, 


Mass 


SiefTert  Electric  Co.,  210  Mai 
vllle.  lnd.     ■■Sleco." 

BPRAGITE  ELECTRIC  WORKS  OF 
GENERAL  CLECTRIC  CO..  517-E31 
W.  14th  St.,  New  York,  N.  Y.  (See 
dlsploy   adv.    pages    1306-1307." 


1231.) 
Standard      Electrical      Mfg.      Co.,      220-22 

High   Ave.,   S.   E„   Cleveland.   Ohio. 
Standard    Underground  Cable    Co.,    W*at- 

inghou?e  Bldg..  Pittsburgh.   Pa. 
Tl:i  MHI-LL       ELECTRIC      MFG.       CO.. 

THE,     Plolnvllle,     Conn.       "Circle     T." 

(Sen   dlsplav   adv.    pages    1232-1283.) 
UNITED   METAL    BOX  CO.,    614-51*   W. 

48th  St..  New  York,  N.  Y.     "UiTibco." 
V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia. Pa.     "V.  V." 
WESTERN      SAFETY     MFG,      CO..      247 

Minna  St.,   San   Francisco,   Cal. 
Western     Electric     Works,     213     8th     St. 

Portland,  Ore. 
WURDACK  ELECTRIC  MFG.  CO.,  WIL^ 

LIAM.  21  S.  11th  St.,  St.  Louis.  Mo. 
BOXES,      TELEPHONE      RINQER      OF 
BELL. — These  boxes  are  of  wood  or  metal 
in  which  telephon, 


bell   may  be   an    extension   bell 
which  forms  part  of  a  desk  set. 

r  type  are  usually  mounted 


the    telephone    without    being    in    thi 
The    box    protects   the   bell    or   ringer   from 
dust,  dirt  and  mechanical  Injury. 
Manufacturers: 
American  Electric  Co.,  6401  S. 

Chicago.    111. 
Chicago   Telephone   Supply   Co..    1142-122S 

W.  Beardsley  Ave..  Elkhart.  Ind. 
CROUSR- HINDS   CO..   Wolf  A  7th  North 

Sis.,   Syracuse.  N.  Y.     "Condulet." 
I.eich  Electric  Co.,  Genoa,  111. 
Stanley  &  Patterson.  34  Hubert  St.,   New 

York.  N.  Y.     "De  Veau." 
Stromberg- Carlson    Telephone    Mfg.    Co., 

10B0  University  Ave.,  Rochester.  N.  Y. 
Western  Electric  Co..  Inc.,  196  Broadway, 

New  York,  N.  Y. 
BOXES,   TELEPHONE   TOLL   OR   COIN, 
—see    Coin    collectors,    telephonf 

BOXES,    TELEPHONE    WALL    SET.— A 
large   number   of   telephoi 


The*. 


isid- 


criiuly    because    of    the    varied    equipment 
that    ls_  ■"    '      *■  '    '■    "■      '  "  -    --■'    *'■ 


<   and   (he 


arranged  for  flush  mounting.     Where  larger 
— '-?ms  are  used  the  boxes  are  often  pro- 
i  with  various  calling  and  designating 
res.  etc.     Magneto  or  local -battery  sets 


provided  with  a  compact  m 
mounted  within  the  box. 


feus    . 


.lunicotlng  telephones,  w 

ringer,   Induction  coil,  condeti 

ler.   etc.,  are  mounted  on  tho  hox  they  arc 

iiulte    small,    and    may    be    made    either    of 


nd  constructions  arc  carried  out.  one  fea- 
ure  often  being  a  small  shelf. 
Manufacturers: 
C.  &  P.   Electric  Works.   Inc..  92  Hayden 

St..  Springfield.  Mass. 
Chicago*  Telephone    SuPuly   Co..    1142-122S 

W.  Beardslev  Ave..  Elkhart.  Ind. 
Couch     Co..     Inc.,'    S.     H..     Arlington     & 

Squantum  Sts..  Norfolk  Downs,  Quincy, 

Mass. 
HOI.TZER-CAPOT    ELECTRIC   CO.. 

THE    125  Amory  St..  Boston,  Mass. 
l>lch  Electric  Co.,  Genoa.  III. 
Stanley  &  Patterson.  34  Hubert  St..  New 

York.  N.  Y.    "De  Veau." 
S I rnmberg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave..  Rochester.  N.  Y. 
Western  Electric  Co.,  Inc..  196  Broadway. 

New  York,  N.  Y. 
BOXES,  TERMINAL.— Cast  Iron  or  other 


the    ..._ 

from  which  circuits  to  motors  or  other 
electrical  equipment  may  be  taken  off  when 
desired.  One  end  of  the  box  Is  tapped  to 
receive  the  conduit  and  the  opposite  end 
has  a  porcelain  or  other  Insulating  cover 
with  as  many  holes  as  there  are  wire  ter- 
minals on  the  block. 
Manufacturer*: 
Appleton    Electric    Co.,     1703    Wellington 

Ave.,  Chicago.  HI. 
Chicago  Hand  Phone  Co..  511  W.  Jackson 

Blvd..  Chicago.  III. 
Cook   Electric  Co..  800-10  W.   Van   Buren 

Kr..    Chicago.    111.      "Cook." 
CROI'SE -HINDS  CO..  Wolf  *  North  7th 

Sts..  Syracuse.  N.  Y.     "Condulet. " 
G  &  W  Electric  Specialty  Co..   7430-52  S. 


Ave.     & 


...   Ave..  Chicago.  111. 

Johns-  Manvitle.     Inc.,     Mad 
41st   fit.,   New  York,  N.  Y. 

Oliver  EL-ctrlc  &  Mfg.  Co..  4221  Forest 
Park  Blvd.,  St.  Louis.  Mo. 

TETERSON  CO.,  INC.,  CHARLES  J.. 
723-29  Fulton   St..   Chicago.  III. 

SeldW-Mlner  Co..  S«  E.  learned  St.,  De- 
troit. Mich.     "S-M." 

HT'R  u-.rK  ELECTRIC  WORKS  OF 
r-.ENEi'AI.  ELECTRIC  CO..  527-»31 
TV.  34th  St..  New  York.  N.  Y.  (See 
nlFnliv  adv.    nages    1308-1307.) 

Stir,  lev  *  Patterson,  34  Hubert  St.,  New 
York.  N.  Y. 

St  rem  h erg- Carlson  Telephone  Mfa.  Co.. 
10EO  University  Ave..  Rochester.  N.  Y. 

Te'eehone    Shop.    The.    506   S.    Canal    St.. 


Chics 


lit. 


Electric  Co..  Inc..  195  Broadway. 
New  York,  N.  Y. 
BOXES.  TOOL.  PORTABLE— Tool  boxes 
are  used  by  electricians  for  carrying  vari- 
ous tools  and  snnplle"  to  and  from  a  Job 
and  for  safeguarding  them  while  not  In  use, 
Thev  are  generally  made  of  wood,  provided 
with  a  hinged  cover  and  often  have  a  trav 
for  small  tools:  the  corners  are  protected 
snd  reinforced  bv  pieces  of  steel  or  brass. 
A  leather  carrying  handle  Is  placed  on  the 
top  nnd  a  lock  on  the  cover.  Tool  boxes 
arc  distinguished  from  tool  cases  In  that 
the  latter  consist  of  a  numher  of  small 
drawers.  Chests  for  tools,  which  see.  are 
usuallv   larger  and  contain  more  trays  and 


BUHRKE  CO..  R.  H..  1238  Fullerton  Ave., 
Chicago.  Ill, 

Little  Giant  Tool  Box  Co,  Boston.  Mass. 

Lyon  Metallic  Mfg.  Co.,  Aurora.  Til. 

BOXES,  WATCHMEN'S  SIGNAI.- 
Boxcs  located  at  various  points  In  a  build- 
ing so  that  watchmen  mav  on  their  rounds, 
by  the  use  of  a  special  key,  operate  th< 
mechanism  of  the  box  and  send  an  electric 
signal  to  n  central  station  where  It  Is  re- 
corded, with  the  time,  on  a  tspe  reglstei 
or  other  permanent  record  sheet.  Also  sec 
Clocks,  electric,  watchmen's  time  recording 

Manufacturers: 

Autocall  Co..  The,   Shelby.   Ohio. 

EDWARDS  &  CO..  INC..  140th  &  Exte- 
rior Sts..  New  York,  N.  Y. 

Hall  Switch  &  Signal  Co,,  Garwood,  N.  J 


i-CABOT  ELECTRIC  CO.. 
THE.  126  Amory  St.,  Boston,  Mass. 
BOXES,  WOOD,  FOR  INSTRUMENTS, 
METERS,  ETC.— Almost  all  portable  elec- 
rlcal  instruments  are  mounted  in  an  outer 
overing  of  wood.  Wood  Is  used  both  on 
iccount  of  Its  lightness  and  the  beauty  of 
inlsh  obtainable.  While  any  wood  that  la 
itrafght-grnlned  and  free  from  sap  may  be 
ised.  In  practice  mahogany  Is  used  more 
han  nnv  other.  Cnrpful  seasoning  is  nec- 
of     the     highest 

ueo.  most  Doxes  sre  furnished  with 
brass  fittings.  Including  hinges,  clasp  or 
lock,  and  with  leather  handles,  occasionally 
also  leather  carrying  straps.  In  some  cases, 
the  instrument  to  be  protected  Is  perma- 
nently attached  to  the  base  or  body  of  the 
Box  and  the  cover  of  the  box  Is  detached 
when  the  Instrument  Is  in  use.    Wood  boxes 


quality    is    dem 
dove 


■ntly   n 


e  by  n 


nufac 


for 


El'HRKE  CO..  R.  H.,  1238  Fullerton  Ave.. 

Chicago,  111. 
Chicago  Surgk-a!  &  Electrical  Co.,  314-824 

W.  Superior  St,.  Chicago,   111. 
Churchill   Cabinet  Co.,  2119  Churchill  St., 

Chicago.  111. 
Estes  &   Sons.   E.   B.,   362-384  5th   Ave., 

New  York.  N.  Y. 
Hall  Switch  &  Signal  Co..  Garwood.  N.  J. 
"lies  «  Co..  H.  A.,  97  Oliver  St.,  Boston. 


Mass.      "Hasco.' 
BOXES,    WOOD    MOLDING    ( 
WAY,  OUTLET  AND  JUNCTIOf 


t  RACE- 
—Shallow 
employed 


.  .  'celaln,    wood     . . 

with  wood  molding  „   

desired  to  have  an  outlet.    The  metal 
wooden  boxes  usually  have  a 
Bert   in  the  side   which  has  i 
three    holes.      The    porcelain 

right  up  to  it.     The  raceway  capping  Is  cut 


r   Co  c 


o  the 


porcelain  block.  Metal  and  n 
are  made  to  support  receptor-res,  u,  un>« 
bushed  openings  and  nipples.  Junction 
boxes  of  similar  construction  are  used 
where   It  is  desired   to  make  a  turn  in  the 

Manufacturers: 

Estes    &    Sons.    E.    B„    362-364    6th    Ave.. 

New  York.  N.  Y. 
GILLETTE-VIBBER   CO.,    New    l^ndon, 


W.  Bruell;  secre 
Dal  low:  sales  manager.  R.  N.  Hudson. 
Sales  representatives,  C.  H.  Fall  Co..  St. 
Louis,  Mo.;  Herman  H.  Stlcht  &  Co.,  15 
Park  Row,  New  York.  N.  Y.;  J.  D.  Nelson, 
Detroit.  Mich. 

BOYCE.— Trade  name  Tor  automatic  Arc 
extinguishers  manufactured  by  the  Boyce- 
Vreder  Corp.,  6tf  Hunters  Point  Ave.,  Long 
Island  City,  N.  Y. 

BOYCE-VEEDER  CORP.— 68  Hunters 
Point  Ave.,  Long  Island  City,  N.  Y.  Manu- 
facturer of  automatic  fire  extinguishers. 
President,  Harrison  H.  Boyce;  treasurer, 
Paul  L.  Veeder;  general  manager.  W. 
Cgyert  Jones. 

BOYER,— Trade  name  for  motor-driven 
hammers  manufactured  by  the  Chicago " 
Pneumatic  Tool  Co.,  6  E.  44th  St..  New 
York.  N.  Y. 

BOYER- KELLER.— Trade  name  for  mo- 
tor-driven hammers  manufactured  bv  the 
Chicago  Pneumatic  Tool  Co..  6  E.  44th  St.. 
New   York.   N.  Y. 


.  .  ___  varies. 
inversely  si  tne  pressure  applied  to  It.  tem- 
perature being  kept  constant.  Another 
way  of  stating  this  is  to  say  that  at  con- 
stant temperature  the  density  of  a  gas  is 
proportional  to  the  applied  pressure,  or 
varies  directly  as  the  pressure  It  sustains. 
This  is  true  of  gases  far  removed  from 
(heir  condensing  points;  It  Is  'nly  approxi- 
mately true  of  vapors  nearly  ready  to  con- 
dense to  the  liquid  state. 

BOYTS,  PORTER  A  CO — ConnellsvIQe, 
Pa.  Manufacturers  c " 
pumps.  Buslnes 
ldent.  C.  M.  R.  Boyts;  treasurer  and  gel 
eral   manager,   R.  B.  Reid. 
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bovtz. — Trade  name  for  diamonds  for 
Industrial  purposes  manufactured  by  the 
Diamond  Drill  Carbon  Co.,  53  Pork  Row. 
New  York.  N.  Y. 

B.  P.— Abbreviation  (or  bulling  point  es- 
pecially In  tables  or  other  data,  giving  boil- 
ing points  In  degrees  temperature. 

BR. — The  form  Br  Is  the  chemical  symbol 
for  the  nonmetallic  element  bromine. 

BRACES,  CROSSARM  AND  SIDE  AR*M 
—To  give  stability  to  crossarms  while 
linemen  are  working  on  them,  they  are 
supported  by  Iron  braces.  Tha  slae  varies 
with  the  alxe  of  the  arm  and  the  weight 
or  the  conductors,  the  usual  size  for  ordi- 
nary distribution  being  26  1ns.  long  and  of 
bxlU-in-  strap  Iron. 

Where  arms  are  supported  at  one  end.  as 


.  __  Hi-in.  angle  Iron  from  6  to 
7  ft.  lone  Is  generally  used  for  distributing 
lines.  The  brace  la  provided  with  a  step 
near  the  middle  for  the  use  of  the  lineman. 

Aetna  Nut  Co..  Southington,  Conn. 

Atlas  Iron.  Wire  A  General  Metal  Works, 
815-817  Queen  St.,  W.,  Toronto,  Ont,, 
Can. 

BATES  EXPANDED  STEEL  TRUSS  CO.. 
208  S.  La  Salle  St..  Chicago.  III.  (See 
display   adv.   page    1258.) 

Bethlehem  Steel  Co.,  South  Bethlehem. 
Pa. 

Caldwell  A  Co.  Ino.,  Edward  F..  86-40  W. 
15th  St..  New  York,  N.  Y. 

Galvanised  Products  Co..  First  St.,  Phll- 
llpaburg,  N.  J. 

HUBBARD  *  CO..  Pittsburgh,  Pa.  Hub- 
bard crossarm  braces  are  made  only 
from  new  open  hearth  steel.  No  old 
rail  stock,  much  used  for  cheap  braces, 
enters  the  Hubbard  plant.  A  Hubbard 
flat  brace  may  be  bent  cold  back  upon 
itself  without  fracture.    Old  rail  braces 


blow   of    tht.    ..„ „    ... 

stalled.  For  heavy  construction,  par- 
ticularly high  voltage  lines.  Hubbard 
■  drop  braces,  are 
and 

-- -■- - ....  t  all 

conditions. — Adv. 

Joatyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

Kansas  City  Bolt  A  Nut  Co..  The,  Kan- 
sas City.  Mo. 

Lam  A  Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.   (See  display  adv.  page  127',) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md. 

Moran  Bolt  A  Nut  Mfg.  Co..  Main  A  Flor- 
ida Sts  .  St.  Louis,  Mo. 

Newhall  Chain  Forge  &  Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

Ollv«r  Iron  A  Steel  Co.,  10th  A  Muriel 
Sts.,  Pittsburgh.  Fa. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
East  53rd  St..  Cleveland.  Ohio. 

Slater  Co..  Ltd..  N.,  36  Sydney  St..  Ham- 
llton.   Ont..   Can.     "Peirce." 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bids:..  Charlotte.  N.  C. 

Injted   States  Hardware  A  Mfg.   Co.,    16 


i   Ave.,   Pawtuckf-t,   R. 
WESTINOHOUSE    ELECTRIC    A    MFG. 
CO..   East  Pittsburgh,   Pa.      ■■Westing- 
house."      (See  display  adv.   pages  1395- 

BRACES,  ELECTRICIANS'  BIT,  ANGLE 
AND  RATCHET— Tools  for  holding  and 
turning  auger  hits  and  drills.  Some  of 
these  are  designed  for  use  In  places  In- 
accessible with  ordinary  braces.  Ratchet 
braces  permit  the  bit  to  be  turned  In  one 
direction  only,  when  It  is  possible  to  turn 
the  brace  handle  through  only  an  arc  of 
the  circle.  Angle  braces  usually  consist  of 
an  attachment  which  llts  In  an  ordinary 
brace  and  Is  arranged  so  that  the  mechan- 
ism may  be  locked  at  any  desired  angle  and 
can  be  used  for  boring  in  otherwise  Inac- 
cesalble  places.  Another  form  of  angle 
brace,  called  a  corner  brace  has  two  han- 
dles, a  stationary  one  with  a  right-angle 
bend,  and  the  driving  handle,  which  Is  set 
»t  an  angle  with  the  chuck  and  connected 
with  the  stationary  handle  at  the  other  end. 

Manufacturers: 

Atkins  A  Co.,  E.  C.  402  S.  Illinois  St.. 
Indianapolis.  Ind. 

Ooodell-Pratt  Co..   Greenfield.    Mass. 

Millers  Falls  Co..  Millers  Falls,  Mass. 
"Millers  Falls." 


Feck,  Stow  &  Wilcox  Co.,  The,  Southing- 
ton,       Conn.         "Samson,"        "Peck's," 

BRACES,  HAIL.— Rail  braces  are  mal- 
eable  Iron  devices  of  various  shapes  that 
re  used  for  fastening  to  the  ties  by  bolts 
■r  spikes  and  have  an  upright  piece  that 
ests  against  the  web  of  the  rail  and  braces 
t.  They  are  used  for  tee  and  girder  rails 
n  electric  railway  construction  and  are 
nade  in  a  number  or  Klzea  and  designs, 
'heir  object  Is  to  prevent  sliding  or  top- 
ping over  of  the  rail  under  load  and  they 
re  used  principally  on  curves. 

Manufacturarsi 

American  Frog  A  Switch  Co.,  The.  1028 
Mnln  St..  Hamilton.  Ohio.     "American:' 

Atlas  Railway  Supply  Co.,  1628  Manhat- 
tan Bldg..   Chicago,   III.      "Atlas." 

Buda  Co.,  The,  Harvey,   III. 

Q  A  C  Co.,  The,  90  West  St.,  New  York. 
N.  Y.     "Q  &  C." 

P.amnpo  Iron  Works.  Hillburn,  N.  Y. 

St.  Louis  Frog  A  Switch  Co..  St.  Louis, 
Mo. 

Track  Speclaltlea  Co.,  Inc.,  29  Broadway. 
New  York,  N.  Y.     "Trasco." 

Weir    Frog    Co..    Station    H.,    Cincinnati, 


conduit  lines  where  a  rather  dec . 

used  In  soft  soil,  or  where  there  Is  danger 
of  the  trench  sides  and  street  pavement 
caving  In.  Such  a  brace  consists  of  an 
adjustable  Iron  rod  threaded  at  both  ends 
to  receive  shoes:  the  rod  Is  placed  between 
boards  or  planks  which  are  set  against  the 
opposite  walls  of  the  trench,  and  then 
lengthened  by  means  of  a  wrench  or  bar 
Inserted  In  an  eye  In  the  rod  so  that  the 
trench  sides  are  pushed   apart  and  held  In 

Manufacturers: 

Duff  Mfg.  Co..  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa. 

BRACH  MFG.  CO.,  L.  5.— 127-129  Sussex 
Ave.,  Newark.  N.  J.  Manufacturer  of  elec- 
tric railway  algnals  and  other  specialties. 
Business       established       1908.         President, 

Brach:  vice-president.  A.  G.  Brach:  secre- 
tary. R.  Tuchman;  salea  manager,  G.  Gort 
BRACKETS,     ARC     LAMP.  —  Arc-lamp 


jport   a 


I    lflT 


lay  be  plain  or  ornamental.  Cutout 
are  often  supported  on  the  bracket 
nit  lowering  of  the  lamp  for  trlm- 
nd  cleaning. 


(See   display  adv.    page  1258., 
Canadian  General  Electric  Co..  Ltd.,   212 

King  St.,  W..  Toronto.  Ont.,  Can. 
Fletcher    Mfg.    Co.,    302    E.    Second    St., 

Dayton,  Ohio. 
HUBBARD  &  CO.,  8301  Butler  St.,  Pitts- 
burgh, Pa.    "Peirce." 
L.    P.    Mfg.    Co..    426-428    Hoboken    Ave., 

Jersey  Citv.   N.  J.       "L.  F." 
LINK    MATERIAL    CO.,    South    Milwau- 
kee.  Wis,   (See  diflolav  adv.  page  1278  ) 
WESTINOHOUSE    ELECTRIC    &    MTO. 
CO..    East    Pittsburgh.    Pa.      (See    dis- 
play  adv.    pages   1398-1402.) 
BRACKETS,      AUTOMOBILE      LAMP.— 
The  lamp  brackets  for  gasoline  automobiles 
and  electric  vehicles  are  made  In  an  almost 
endless    variety    of    forms.      The    amaller 
lamps    are   arranged   for   the    use    of   one 

The  larger  lamps,  such  as  headlights,  gen- 
r rally  provide  for  a  two-arm  bracket  In 
this  case  generally  round  in  section. 
Usually  the  maker  of  the  bracket  does  not 
roncern  himself  as  to  the  source  of  Illumi- 
nation, supplying  the  same  bracket  for 
elc-ctric,  oil  or  gas  lamps. 

Manufacturer*; 

Bonney   Vise  A  Tool  Works,   Inc.,    Allen - 


.    Louis 


alleahle  Casting  Co..   T701  N. 


BRACKETS,       CROSSARM.  —  Craasarm 

brackets  mount  on  a  erossurm.  usually 
being  secured  by  two  bolts,  one  on  either 
side  of  the  arm  and  a  strap  which  goes 
over  the  top  and  Is  secured  by  means  of 
nuts  on  the  two  bolts.  The  brackets  are 
usually  made  for  supporting  Insulators  and 
terminate   in   one   or   more   Insulator  pins. 


They  are  made  of  angle  or  bar  Iron   as  a 
rule  and  have  a  number  of  forma  to  permit 

to  another,  to  run  extra  wires  on  the  end 
or  underneath  filled  crossarms.  or  for  tak- 

llghtlng  or  telephone  circuits,  etc. 
Manufacturers: 

BENJAMIN    ELECTRIC    MFG.    CO.,    806 
■■■       —    ihlngton     —    ■ 


HUBBARD      &      CO.,      Pittsburgh,      1 
Peirce  Fresteel  crossarm   brackets   i 


ets,  break  arms,  transposition  brackets. 

Peirce  Preatael  Cross  Arm   bracket 

terminal  brackets,  etc.  They  are  much 
stronger  than  similar  brackets  made  of 
malleable  iron.  See  Hubbard  catalog. 
(Slater  &  Barnard,  Ltd..  of  Hamilton, 
Ont.,      act      as      Hubbard's      Canadian 

Illinois  'Malleable  Iran  Co..  1801-1825 
Dlversey  Pkwy..  Chicago,  111. 

Joslyn  Mfg.  &  Supply  Co..  133  W.  Wash- 
ington St.,  Chicago.  III. 

LACHI'TB  SHUTTLE  CO.,  LTD..  The, 
Lachute    Mills,    Que..    Can. 

LINE  MATKKLU,  CO..  South  Milwau- 
kee, Wis.  (See  display  adv.  page  1278.) 

Stiles  A  Co.,  H.  A.,  97  Oliver  St.,  Boston, 

Slater  Co..  Ltd.,  N..  34  Sydney  St..  Ham- 
ilton,  Ont.,  Can.      "Peirce." 

St,  Louis  Malleable  Casting  Co..  7701  N. 
Conduit    Ave.,    St.   Loula.    Mo.      "Way." 

Thomas  A  Sons  Co..  The  R..  East  Liver- 
pool, Ohio.    "Thomas." 

United    States   Hardware  A   Mfg.  Co.,   IS 


WESTINOHOUSE    ELECTRIC    A    MFG. 
CO..    East   Pittsburgh,    Pa.      "Westing- 
house."     (See  display  adv.  pages  1395- 
1401.) 
BRACKETS.      DESK     TELEPHONE.— 
These  are  brackets   mounted   on  a  desk  or 
table  by  means  of  screws  or  a  clamp,  hav- 
ing a  swivel  Joint  and  a  long  arm  on  which 
the     telephone     set     Is    mounted.       Several 
styles  are  made,  some  of  them  keeping  the 
'phone  entirely  off  the  desk  and  In  an  up- 
right, out-of-the-way  position  by  means  of 
a  pantograph  construction.     Others  have  an 
arm  of  lazy-long  type  so  that  the  set  may 
be  pushed  in  close  to  the  bracket  when  not 
In    use.      The    swivel   Joint    permits  any   of 
the  various  types  to  he  swung  around  and 
used    by    more    than    one    person    or    from 
various  places  on  or  near  the  desk. 
Manufacturers: 

American  Electric  Co..   6401  S.  State  St.. 
Chicago,   III.     "Burns,"   "Burns  Hi-Lo," 
"E-Z,"    "Economy."    "Hllo." 
Chicago   Telephone   Supply  Co.,    1142-1228 

W.   Brardaley  Ave.,   Elkhart,  Ind. 

Cleveland    Phon-Arm    Co..    The,    1265    W. 

2nd  St.,  Cleveland.  Ohio.     "Phon-Arm." 

(10LT7.ER-CABOT    ELECTRIC    CO., 

THE,     12G    Amory    St.,     Boston,     Mass. 

"Equipoise." 

KallaJInn    Mfg..    L.    S..     1930    Washington 

St..  Boston.  Mass. 
KKl.I.tKiC,   .SWITCHBOARD  A   SUPPLY 
CO..    .idams  A  Aberdeen  Sts.,  Chicago. 
III.     "Sperry."     (See  display  adv.   page 
1327.) 


BRACKETS,  HOUSE  SERVICE.— Over- 
head service  wires  are  supported  at  the 
building  end  by  brackets  of  various  special 


i  are  supported  on  walls  of 
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i   is   reduced   i(  the  braoket   I: 


malleable 


ickets 


contl  ary  racks  a 


Racks,  secondary). 
Manufacturer*: 
BRADY     ELECTRIC    ft     MFG.     CO,     42 

Center  St.,  New  Britain,  Conn. 
Buffalo  Chandelier  Corp.,  233  Elllcott  St.. 

Buffalo,  N.  Y. 
Caldwell    A    Co.,    Inc..    Edward    F..    36-40 

W.  15th  St.,  New  York,  N.  Y. 
Dallas   Brass   &   Copper  Co.,    820    Orleans 

St.,  Chicago.  111. 
Eastern  Malleable  Iron  Co.,  The,  Nauga- 

tuek    Conn.     ''Beardsley." 
Fletcher    Mfg.    Co.,    802    B.    Second    St., 

Dayton,    Ohio. 
WRRAKD      &      CO.,      Pittsburgh,      Pa. 

Pelrce  Presteel  house  Bervloe  brackets. 

wire-holders  and   racks  tnnilo   of  open 

hearth  steel,  hot  galvanized,  for  ev 

condition.    The  Presteel  house  Dracl 


synch rosco pes.  The  brackets  are  usually 
made  with  a  swivel  or  hinge  so  that  the 
instruments  may  be  turned  at  various 
angles  to  the  face  of  the  panel  or  pushed 
back  flush  or  parallel  with  It  when  desired. 
These  brackets  are  used  largely  on  boards 
on  which  readings  are  taken  only  occasion- 


.    the    : 


mected  In  various  circuits  by  means  of 
nstrument  switches. 
Manufacturer*: 

ADAM    ELECTRIC    CO..     FRANK.     3850 
Windsor    PI.,     St.    Louis,    Mo.       "FA." 
(See   display   adv.    pages    1262-1265.) 
Canadian    Westltighouse    Co.,    Ltd.,    San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 

OBMHIAL  <ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Brackets,  swinging  and 
pivoted,  as  furnished  in  connection 
with  Indicators  (Bulletin  48016.)— See 
adv.   pages    1203-1223.— Adv. 

WESTINGHOUSE  ELECTRIC  A  MFC!. 
CO.,  Eaat  Pittsburgh.  Pa.  "WeBting- 
houae."      fSee  display  adv.  pages  1895- 

White'  Dental  Mfg.  Co.,  The  S.  S..   211  S. 

12th     St.,     Philadelphia,     Pa.      "S.     8. 

White." 

BRACKETS,      INSULATOR.— In     making 

!ross  connections  on  a  pole  Insulators  ' 


directly 


spring  threads  for 
insulators.  The 
and  racks  come 
mpletely  assembled  with  Insulators, 
le     wlreholders     largely   eliminate   tie 


.  _ ...    attached 
the   pole   or   to   the   side  of 
Such  brackets  may  be  of  m: 
leable  Iron  or  pressed  steel  and  are  usua 
attached    by   lag   screws.     Wood   brack, 
are    frequently    used,    especially    for    te 
phone  lines,    where   they   are  nailed  to   t. 
side  of  the  pole  which   usually  carries  few 
wlrea.      These    brackets    are    cheaper,    but 
not  as  secure  or  durable  as  metal  brackets. 
This   type  Is  also    often    used   to   support  a 
wire  at  the  side  of  wood  house  or  barn. 
Manufacturers: 
AMERICAN     LINK     MATERIALS     CO., 

ltci    McCortnick   nldg..  Chicago.   111. 
Best    Ek-rtrlc   Corp.,   476  Broadway,   New 

York,  N.  Y.  „         „    „ 

Cottage   Planing  Mil!   Co..   Everett,  Pa. 
Dlnmond    Expansion    Bolt    Co..    B0    West 

St      New    York.    N.    Y.      "A]ax." 
Eastern  Malleable  Iron  Co..  The,  Nauga- 

tuck.  Conn.    "Beardsley." 
Electrical    Engineers    Equipment    Co.,    35 

S.  Desplalnes  St..  Chicago.  111. 
Harvard  Electric  Co.,  526  W.  Van  Buren 

St.,  Chicago,  III. 
HUBBARD      ft      CO.,       Pittsburgh.      Pa- 
Pelrce   Presteel    insulator    brackets   are 
made  of  open  hearth  steel,  hot  galvan- 
ised. There  la  a  Peirt     '  ■  "'  


Pelrce  Wlreholders 

wires,  thus  save  labor  and  material. 
See  Hubbard  £  Co.'s  catalog.  (Slater 
&  Barnard.  Ltd.,  of  Hamilton.  Ont..  act 
as   Hubbard's  Canadian   agents.) — Adv. 

Joelyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  111. 

Lans  6  Sons,  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page  12T8.) 

LUMINOUS  UNIT  CO.,  Division  of  the 
St.  Louis  Brass  Mfg.  Co.,  2616  Wash- 
ington Ave.,  St.  Louis.  Mo.  (See  dis- 
play  adv.    pages    1276-1277.) 

NATIONAL  METAL  MOLDING  CO, 
Fulton  Bldg.,  Pittsburgh.  Pa  'Na- 
tional" brackets  are  furnished  In  . ilng1f>. 
two  and  three -point  types.  ThPse 
brackets  are  furnished  complete  with 
insulators;  they  do  not  requi: 
wires;  they  are  practically  uni 
In  application.  Their  sherardlza< 
face  makes  the  metal  parts  rustproof 
and  noncorroslvc.  "National"  brack- 
ets may  be  used  In  practically  any 
position.  The  two  and  three -point 
types  may  be  used  as  break  arms. 
They  are  especially  adapted  for  use  as 
secondary  racks.  See  display  adv. 
pages  1302-4. — Adv. 

Slater  Co..  Ltd..  N..  34  Sydney  St.,  Ham- 
ilton. Ont.,   Can.      "Pelrce." 
United    States  Hardware   ft  Mfg.   Co.,   16 

Warren    Ave.,    Pawtucket,   R.    I. 
BRACKETS,     INSTRUMENT    AND 
METER.— Metal      brackets      Intended      for 
juntlng  on  (he  pipe  or  angle  " 


e  Prestee 


work   usually  at  the  end    4 


t   occasionally 


Illinois  Malleable  Iron  Co..  1801-1826 
Diversey   Pkwy.,   Chicago.   111. 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE. 
Lachute    Mills.    Que.,    Can. 

L.  F.  Mfg.  Co..  426-428  Hoboken  Ave., 
Jersey   City.    N.   J.      "L.F." 

LINE    MATERIAL    CO..    South    Milwau- 

_  kee.  Wis.   (See  display  adv.  page  1278.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore.  Md. 

Locust   Pin    Co..   Front   Royal.   Va. 

McGleuflin  Mfg.   Co..    Petaluma.   Cal. 

Mountain  Lumber  ft  Supply  Co.,  Mount 
Union.  Pa. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh.  Pa.  "Na- 
tional,"    (See  display  advertisement  on 


ional   Pin  &  Bra 


'o..  North  Ver- 


Kewball  Chain  Forge  &  Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 
■O-B." 

PARKER  A  SON,  INC..  J.  H.,  Parkers- 
burs;,  W.  Va.  Malleable  iron  brackets, 
right  angles,  U's,  and  goose-neck. 
—Adv. 

St  Louis  Malleable  Casting  Co..  "701  N. 
Conduit  Ave..   St.  Louis,   Mo.     "Way." 

Slater  Co.,  Ltd..  N„  34  Sydney  St.,  Ham- 
ilton.   Ont..   Can.      "Pelrce." 

Thomas  ft  Sons  Co..  The  R.,  East  Liver- 
pool. Ohio.     "Thomas." 

United  Slates  Hardware  &  Mfg.  Co..  16 
'      Warren   Ave..    Pawtucket.   R.   I. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  "Westing- 
house.  "      (Sec  display  adv.   pages  1395- 

BRACKETS,  OUTDOOR  ORNAMENTAL 
LIGHTING.— This  is  the  form  of  bracket 
commonly  used  for  entrance  lights,  as  for 
the  entrances  to  apartment  buildings,  pub- 
lic buildings,  public  garages,  at  the  gates 
to  private  grounds,  golf  or  country  clubs, 
parks  or  other  public  grounds,  etc.  The 
fixture  Is  generally  of  iron  with  an  ena- 
meled or  oxidized  flnlsh.  The  glassware  of 
the  more  simple  styles  is  generally  opal 
and  totally  enclosing.  Btlpled  or  cut  glass 
Is    used    in    the    more    ornamental    lantern 

Manufacturers: 

Bauman   ft  Loeb,   Inc..    138  Bowery,   New 

York.  N.  Y.     "B.  A  L." 
Cnnndian  General   Electric  Co..    Ltd.,    212 

King  St.,  W.,  Toronto,  Ont..  Can. 
Dallas   Brass   ft    Copper   Co.,    820  Orleans 

St.,  Chicago,  III. 
Day    Co.,    Thomas,    725    Mission    St..    San 

Francisco,  Cal. 
Edwards     Lighting     Fixture    Co.,    20    L.. 


I-'nviea  Mffr.  Co..  l-'teu 


;.  Mln- 


pelrci   Presteel 

for  every  condition.  See  Hubbard  A 
Co  's  catalog.  (Slater  A  Barnard,  Ltd., 
of  Hamilton,  Ont..  act  as  our  Canadian 
agents.)— Adv. 


neapolis,    Ml 

Fremont  Foundry  A  Machine  Co.,  Fre- 
mont, Nebr. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 

Granden  Electric  Co..  1511  Howard  St.. 
Omaha.  Neb. 

Herwig  Art  Shade  ft  lamp  Co..  2140  N. 
HaJsted  St.,  Chicago.  III. 

HUBBARD  ft  CO.,  6301  Butler  St.,  Pitts- 
burgh, Pa. 

IVANHOE-EEGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6718  Euclid 
Ave..  Cleveland.  Ohio.  (See  display 
adv.    pages  J266-1269.) 

KING   MFG.   CO..   THE,    St.    Joseph,   Mo. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 

Meyberg  Co.,  The,  633  S.  Grand  Ave.,  Los 
Angeles,  Cal. 

Mott  Iron  Works,  The  J.  L..  Trenton, 
N.  J. 

M.  S.  W.  Mfg.  Co..  Inc.,  1527-1529  Niagara 
St..  Buffalo,  N.  Y. 

Mutual  Metal  Mfg.  Co.,  1918  N.  Kedvale 
Ave.,   Chlcngo,  111. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd..  Chicago,  III. 
"X-Ray."  (See  display  advertisement 
on    page    1406.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati,   Ohio. 

Novelty  Lamp  ft  Shade  Co..  2490  E.  22nd 
St.,  Cleveland.  Ohio.     (Porch.) 

Perfecllte  Mfg.  Co.,  119  Main  St.,  Seattle. 


W 
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Plant    ft    Co.,    L„    434    E.    2Srd    St..    New 

York,  N.  Y. 
Smyser-Royer  Co.,  York,  Pa. 
STANDARD    ELECTRIC    ft    MFG.    CO.. 

308     1st     Ave.,     Cedar     Rapids,     Iowa. 

Union    Metal    Mfg.    Co.,    Canton.    Ohio. 

WBSTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh.    Pa.      "Westing- 
house."     (See  display  adv.  pases  1395- 
1401.) 
BRACKETS,      PHANTOM.— A     phantom 
bracket   Is   a   pole   fixture    attached   to   a 
crossarm    for   holding,  tour  line    insulators 
ao  as  to  transpose  all  four  wires  ot  a  tele- 
phone phantom  circuit.     Phantom  brackets 
are  used  In  making  running  transpositions. 
Manufacturers! 
Fletcher   Mfg.    Co.,    802    E.    Second    St.. 

Dayton,  Ohio. 
BRACKETS,  POLE  TOP.— Where  a  wire 
is  carried  on  the  top  of  the  pole,  as  la  com- 
mon In  smaller  transmission  systems,  a 
special  bracket,  made  with  two  base  arms 
to  At  the  sawed  roof  of  the  pole,  is  used 
to  carry  the  Insulator  and  wire. 


S  CO.,  THE.  Mansfield,  ( 


BATES  EXPANDED  STEEL  TRUSS 
CO..  BOS  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.  page  1258.) 

BENJAMIN  ELECTRIC  MFG.  CO..  808 
W.  Washington  Blvd..  Chicago.  III. 
(See   display   adv.   pages   1231-1234.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Out.,  Can. 

Carolina  Cross  Arm  Co..  Inc.,  P.  O.  Box 
123.  Elkln,  N.  C. 

Fletcher  Mfg.  Co.,  302  E,  Second  St.,  Day- 
ton, Ohio. 

HUBBARD  ft  CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.    "Pelrce." 

Illinois  Malleable  Iron  Co.,  1801-1826 
Diverse y  Pkwy..  Chicago.  111. 

Joslyn  Mfg.  A  Supply  Co..  133  W.  Wash- 
ington St..  Chicago,  III. 

Kansas  City  Bolt  ft  Nut  Co..  The,  Kansas 
City,  Mo. 

l.ACHUTE  SHUTTLE  CO..  LTD..  THE. 
Lachule    Mills.    Que..   Can. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.      (See  display  adv.   page   1278.) 

Lord  ft  Co..  Lee  H.,  Box  693.  Peoria,  III. 

Mountain   Lumber  ft   Supply   Co.,   Mount 


i.  Ind. 
OHIO  BRAS 

"O-B." 
Oliver   Iron    ft    Steel    Co.,    10th    ft   Muriel 

Sts.,  Pittsburgh.  Fa. 
Stater  Co.,  Ltd.,  N.,  3*  Sydney  St.,  Ham- 
ilton.   Ont..   Can.      "Peir^e. 
St.  Louis  Malleable  Casting  Co.,  T701  N. 
Conduit   Ave.,    St.    Louis.   Mo.      "Phila- 
delphia." 
Stiles  ft  Co..  H.  A.,  ST  Oliver  St.,  Boston. 

Mass.    "Hasco." 
Thomas  ft  Sons  Co.,  The  R-,  East  Liver- 
pool. Ohio.     "Thomas." 
United   States  Hardware   ft   Mfg.    Co.,   16 

Warren  Ave..  Pawtucket,  B.  I. 
WES  TING  HOUSE    ELECTRIC    ft    MFQ. 
CO.,   East  Pittsburgh,   Pa.     "Westing- 
house."     (See  display  adv.  pages  1395,- 
1401.) 
BRACKETS,      POTHE  AD. —Where      pot- 
heads  of  the  porcelain  type  for  single- con- 
ductor cables  are  mounted  on  crossarms.  a 
suitable   bracket    Is  required    to   hold   them 
rigidly  against  strains  caused  by  movement 
of  the  cable.    Multiple -conductor  potheads 
usually  have  lugs  for  bolts  on  the  base  and 
no  separate  bracket  Is  needed. 
Manufacturers: 

ELECTRICAL   DEVELOPMENT  ft   MA- 
CHINE CO..  221  N.  23rd  St.,   Philadel- 
phia,   Pa.      "Franklin."      (See    display 
adv.  page  1260.] 
Electrical    Engineers    Equipment    Co.,    35 

S.    Desplaines    St.,    Chicago.    III. 
HUBBARD  ft  CO..  $301  Butler  St..  Pitts- 
burgh, Pa.    "Hubbard." 
Lam  ft  Sons.  Mathew,  Pittsburgh,  Pa. 
LINE    MATERIAL    CO..    South    Milwau- 
kee. Wis.  (See  display  adv.  page  12T8.) 
Stater  Co..  Ltd.,  N..  34  Sydney  St.,  Ham- 
ilton. Ont..  Can.     "Pelrce." 
Standard  'Underground  Cable  Co..  West- 

inghouse  Bldg.,  Pittsburgh,  Pa. 
BRACKETS,  SPREADER.— In  making 
crossovers  on  a  pole  a  spreader  bracket  la 
often  used  In  preference  to  two  ordinary 
insulator  brackets.  The  spreader  bracket 
carries  one  wire  at  each  end  and  is  at- 
tached to  the  crossarm  in  a  vertical  posl- 


Manufacturars: 
'Fletcher   Mfg.    Co..    302    E.    Second    St., 
Dayton,  Ohio. 

Hebendahl  Co.,  J.  P.  228-232  Broadway. 
Ellsabethport.    N.    J. 

HUBBARD  ft  CO.,  Pittsburgh,  Pa. 
Peiroe  Presteel  spreader  brackets.  See 
Brackets,  crossarm.  (Slater  A  Barnard, 
Ltd..  of  Hamilton.  Ont..  act  as  Hub- 
bard's Canadian  agents.) — Adv. 

Illinois  Malleable  Iron  Co..  1801-1825 
Diversey  Pkwy.,  Chicago.  III. 

Joslyn  Mfg.  A  Supply  Co..  133  W.  Wash- 
ington St..   Chicago.  III. 

LINE    MATERIAL    CO..    South    Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 
Louis  Malleable  Casting  Co..  7701  N. 


Com 
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.   St,   ■ 


.   Mo. 


..  Co..  Ltd..  N..  84  Svdney  St..  Ham- 
ilton, Ont.,   Can.     "Pelrce." 
1'nltr-d   Stales  Hardware   ft   Mfe;.   Co.,    IS 

Warren  Ave..  Pawtucket,  B,  I. 
BRACKETS.  STEAM  AND  OTHER  PIPE 
SUPPORTING),  FOR  POWER  HOUSES.— 
Brackets  used  to  support  power-house  pip- 
ing are  made  in  various  forms  depending 
unon  the  weight  and  size  of  the  pipe  or 
pipes  to  be  held.  For  simple  installations, 
where  only  one  or  two  small  pipes  are  sup- 
ported, bar  Iron  brackets  are  used,  being 
made  from  a  single  strip.  Larger  pipes 
require  channel-Iron  construction  and  a 
special  grooved  plate  Is  often  used  as  the 
*~~   member,  so  that  the  pipes  will  lie  In 


thel 


r  place 


Manufacturers: 

Crane  On.,  886  S.  Michigan  Ave..  Chi- 
cago.   111. 

Crane.  Ltd.,  1280  St.  Patrick  St..  Mon- 
treal.   Que..    Can. 

Tyler  Underground  Heating  System,  8SE- 
857     Progress     St.,      Pittsburgh.     Pa. 

BRACKETS.      STREET      LIGHTING.— A 

type  of  fixture  for  supporting  a  street  lamp 
a  short  distance  from  a  pole,  the  fixture 
being  attached  to  the  pole.  Brackets  may 
be  plain  or  ornamental.  They  are  either 
Inside-wired.  In  which  the  wires  run 
through  a  hollow  pipe  which  forms  the 
bracket,  or  outside- wired,  where  the  wires 
are  entirely  exposed  until  they  enter  the 
lamp  socket  or  hood  over  It.  The  former 
are  usually  employed  with  underground 
supply  circuits,  the  latter  with  overhead 
circuits. 

Manufacturers; 

BATES  EXPANDED  STEEL  TRUSS  CO., 
201!  S.  La  Salle  St..  Chicago.  Hi.  (See 
display  adv.  pace  1253.) 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. See  description  under  Fixtures, 
lighting.  str*et.~Adv. 
Biddle-Gaumer     Co.,      3846-55      Lancaster 

Ave..  Philadelphia.  Pa. 
BRADY    ELECTRIC     ft     MFG.     CO.,    42 

Center  St..  New  Britain.  Conn. 
Canadian   General  Electric  Co..  Ltd.,   212 

King  St..  W„  Toronto.  Ont..  Can. 
Everson    ft   Co..    C.    G..   70   W.    Lake   St., 

Chicago.   111. 
First    National    Lighting    Corp.,    2030    E. 

22nd  St..  Cleveland,  Ohio. 
Fletcher   Mfg.    Co..    202   E.   Second    St., 

Dayton,  Ohio. 
Hebetidnhl   Co..   J.   P..    228-232  Broadway. 

Ellsabethport.    N.    J.      "PL."    "FL." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tadv.  N.  Y.  (See  adv.  pages  1203-1223.) 
HUBBARD   ft   CO..   Pittsburgh.    Pa.     See 
Hubbard's  entry  under  Mastarms,  street 
lighting.     (Stater   ft   Barnard,   Ltd.,   of 
Hamilton.   Ont..   act  as   Hubbard's  Ca- 
nadian agents.)— Adv. 
LINE    MATERIAL    CO..    South    Milwau- 
kee. Wis.   (See  display  adv.  page  1278.) 
Massev   Concrete   Products   Corp..    122   S. 
Michigan  Ave.,  Chicago.  III.     "Hollow- 

Mott    iron    Works,    The    J.    L„    Trenton. 

N.  J. 
Perfecllte  Mfg.  Co..  119  Main  St.,  Seattle, 

Wash. 
Philadelphia  Electrical  ft   Mfg.  Co.,  1288- 

38  N,  31st  St.,  Philadelphia,  Pa.     "Pem- 


Slater  Co..  Ltd..  N.,  34  Svdi 


.■  St.,  Ham- 


j  St..  Pawlucki ..   ...   .. 

WBSTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  "Westing- 
house."      (See  display  adv.   pages  1195- 


readlly  transposed.     It  is  used  In  the  run- 
ning transposition  of  telephone  lines. 
Manufacturer*: 
Fletcher    Mfg.    Co..    302    E.    Second    St., 

Dayton,  Ohio. 
HUBBARD      A      CO..  '   Pittsburgh.      Pa. 
Pelrce      and      Hubbard      transposition 
brackets  are  made  of  open  hearth  steel, 
hot  galvanized.   In  many  styles   for  all 
conditions.    See  Hubbard  catalog.    (Sla- 
ter ft  Barnard.  Ltd..  of  Hamilton.  Ont., 
act   as   Hubbard's  Canadian   agents.)— 
Adv. 
Joslyn  Mfg.  ft  Supply  Co.,  132  W.  Wash- 
ington St..  Chicago,  HI. 
LINE    MATERIAL   CO.,    South    Milwau- 
kee. Wis.  (See  display  adv.  page  1278.) 
Oliver   Iron    ft    Steel   Co.,    10th    ft    Muriel 

Sts..  Pittsburgh.  Pa. 
Sinter  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can.     "Pelrce." 
St.  l,ouIe  Malleable  Casting  Co..  7701  M. 

Conduit    Ave..    St.    Louis,    Mo. 
BRACKETS,  TROLLEY  SUSPENSION.— 
An  arm  consisting  of  pipe,  tubing  or  struc- 
tural steel  mounted  on  the  sides  of  a  trolley 
pole  for  supporting  overhead  trolley  wires. 
The    most    popular    form    Is    the    "flexible" 
type  in  which  a  strand  Is  drawn  taut  about 
fi  or  8  ins.  below  the  bracket  arm.  the  trol- 
ley being  suspended   from   this   strand  and 
thus    giving    a    flexible    support.      An    over 
truss  rod  or  a  45*  brace  Is  commonly  used 
to  support  the  arms. 
Manufacturers: 
Anderson  Mfg.  Co.  Albert  ft  J.   M.,   289- 

305  A  St.,  Boston.  Mass. 
BATES  EXPANDED  STEEL  TRUSS  CO., 
208   S.   La   Salle  St.,   Chicago.    111.     (See 
display  adv.    page   1268.) 
Canadian   General  Electric   Co.,   Ltd..   212 

King  St.,  W.,  Toronto,  Ont..  Can. 
Fletcher    Mfg.    Co.,    3(12    E.    Second    St., 

Dayton.  Ohio. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.  (See  adv.  pages  IMS-IMS.) 
HUBBARD  &  CO.,  6301  Butler  St..  Pitts- 
burgh,   Pa.     "Hubbard." 
OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 

"O-B." 
Slater  Co..  Ltd.,  N„  34  Sydney  St.,  Ham- 
ilton. Ont.,  Can.  "Pelrce/' 
WKSTINGHOIJSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  "Westing- 
house."  (See  display  adv.  pages  1395- 
1402.) 


.    ..   having  short  1 . 

which  the  sockets  are  directly  attached, 
and  which  is  mounted  on  a  wall.  These 
brackets  are  generally  made  of  spun  brass, 
though  enameled  Iron  or  wood  and  cast 
brass  are  sometimes  employed.  Wood  Is 
often  used  for  the  plate  attached  to  the 
wall,  as  It  is  a  material  more  easily  adapted 
to  flxtures  of  period  design.  The  most 
extensive  use  for  wall  brackets  Is  In  resi- 
dence lighting,  particularly  In  living,  dining, 
bed  and  bath  rooms.  They  are  generally 
single  or  two-socket  flxtures  and  are  de- 
signed to  be  in  harmony  with  the  ceiling 
flxtures  in  the  same  room.  There  Is  a 
tendency  In  living  rooms  to  use  brackets 
for  decorative  lighting  chiefly,  the  main 
illumination  being  obtained  from  celling 
fixtures  or  portable  floor  or  table  lamps 
that  are  less  likely  to  cause  glare  than  the 
ordinary  bracket  outfit. 
Manufacturers: 
Abco  Mfg.  Co.,  1633  Walnut  St.,  Chicago, 

III. 
Andresen   Co..  Jacob,  258  Third  Ave.,  S., 

Minneapolis,   Minn. 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle  Ave.,  Brooklyn.  N.  Y. 
Bauman  ft  Loeb.  Inc..   138  Bowery,  New 

York.  N.   Y.    "B.  ft  L." 
Bayley  ft  Sons,   Inc.,    105  Vanderveer  St., 

Brooklyn,  N.  Y. 
BEARDSLHB  CHANDELIER  MFG.   CO.. 

216  S.  Jefferson  St.,   Chicago,    111. 
HKN'JAMTN    ELECTRIC    MFG.    CO.,    808    ' 
W.  Washington  Blvd..  Chicago,  III.  (See 
display  adv.  pages  1231-1234.) 
Blddle-Gnumer     Co..      3846-66     Lancaster 

Ave.,  Philadelphia,  Pa. 
Burtsehaell.    J.    W.,    857    Ellis    St.,     San 

Francisco,  Cal. 
Canadian  General  Electric  Co..  Ltd..  212 

King  St..  W.,  Toronto,  Ont.,  Can. 
Chicago  Rcedware  Mfg.   Co..   780-783  Mil- 
waukee Ave..   Chicago,   111.    "Chicago." 
Commercial  Lighting  Works,  Inc.,  154  W. 

Lake  St.,  Chicago,  III. 
Dallas   Brass   ft   Copper  Co.,    820   Orleans 

St.,  Chicago.  111.    "800."  "1100." 
Edwards    Lighting    Fixture    Co..    20    E. 
Lake  St..   Chicago,    III. 
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Empire   Lighting  Fixture  Co..   234  Centre 

St.,  New  York,  N.  Y. 
Everson   ft   Co.,    C.    O..    70   W.    Lake    St.. 

Chicago.    111. 
Fariea  Mfg.  Co.,  Decatur.  111. 
Fibreduro.  Inc..  396  Broadway,  New  York, 

N.  Y. 
Flndlay    Mfg.    Co.,    Inc..    Robert,    224    5th 

Ave.,  New  York,  N.  Y. 
First    Nations!    Lighting    Corp..    2030    E. 

22nd   St.,  Cleveland,  Ohio. 
Frankel    Light   Co.,    6016  —      " 

Cleveland.  Ohio.     — 
Franks  Mfg.   Co..    Hook   Island,    111. 
Garden     City     Chandelier     Co.,      652     W. 

Jacks™    Blvd.,    Chicago,    111. 
Grady    Fixture   Mfg.    Co.,    M.   J.,    603    1st 

Ave.,   N„    Minneapolis,  Minn. 
Granden    Electric    Co..    1511    Howard    St., 

Omaha.  Neb. 
INTERIOR  UMP  ft  FIXTURE  WORKS, 

4888   N.   Clark  St..    Chicago,   111. 
Knllath      Bros.,      424      Brandywlne      Ave  , 

Schenectady,    N,   Y. 
Lighting     Appliance     Co.,     4    White     St., 

New   York.   N.    Y.      "Laco." 
Lion    Electrical    Appliance    Co..    Inc..    260 

Morgan   Ave.,   Brooklyn,  N.  Y. 
LUMINOUS       UNIT       CO..       DIV.,       ST. 

LOUIS    BRASS    MFG.    CO..    SI.    Louis 

Mo.      Manufactures   a   complete    line   of 

Brascollte  wall  bracket  lighting  fixtures. 

See  display  advertisement  pages  12T6-7. 

Mayer  Co..  Leon.  237  Center  St.,  New 
York.   N.   Y.- 

Meyberg  Co..  The,  633  S.  Grand  Ave.,  Lob 
Angeles,  Cal. 

Mitchell  Vance  Co..  Inc..  503-611  W.  24th 
St..    New   York,    N.    Y.      "T.R.B." 

Moe-Brldges  Co.,  23*  Broadway,  .Milwau- 
kee.  Wis. 

Mutual  Metal  Mfg.   Co.,   1B48  N.   Kedvala 
'-     ,  Chka        "' 
>NA~ 

"X-Ray"  wall  brackets:  standard  _.. 
signs  for  hospitals,  auditoriums,  resi- 
dences, etc..  embodying  Indirect  light- 
ing by  X-Ray  reflectors.  Special  de- 
signs without  charge  or  obligation  to 
prospective  patrons.     See  adv.  on  page 

New  England  Incandescent  Supply  Co., 
266  Bowery.  New  York,  N.  Y.  "Nels- 
collte." 

New  York  Lighting  Fixture  Mfg.  Co., 
87-69  Sra-ing  St.,  New  York,  N.  Y. 
"Nylco." 

Newman  Mfg.  Co.,  717-721  Sycamore  St,, 
Cincinnati.  Ohio. 

Perfeclite  Mfg.  Co.,  11»  Main  St.,  Seattle, 
Wash. 

Phoenix  Light  Co..  626  Market  St.,  Mil- 
waukee. Wis. 

Plaut  ft  Co..  L..  434  E.  23rd  St.,  New 
York.   N.  Y. 

Plume  ft  Atwood  Mfg.  Co.,  470  Rank  St., 
Waterbury,   Conn. 

Polacbefk  A  Bro.  Co..  Charles,  217  3rd 
St..    Milwaukee.    Wis. 

Polly   Mfg.   Co.,   Milwaukee,   Wis. 

Riddle  Co  .  The  Edward  N.,  27  Broad- 
way.   Toledo.    Ohio, 

Roir-m  Silver  Plato  Co.,  Danbury.  Conn. 
■■Moon-Glow,"  (Exclusive  distributor, 
Eclinse   Lhrht  Co.,  687   Broadway,   New 
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Seott-Ullman  Co..  The.  3311-3325  PerklnB 
Ave.    N.    E..  Cleveland,    Ohio. 

SHAPIRO  &  AIMiXSO.Y,  INC.  20  Warren 
St..  New  York.  N.  Y. 

Snydcr-McFadden     Co.,     602     Pierce     St., 

STANDARD'  ELECTRIC    &    MFG.    CO.. 

3«8    1st    Ave..   E.,    Cedar   Rapids,    Iowa. 

"Stelco." 
St.   Louia  Malleable  Casting  Co.,  7701   N. 

Conduit    Ave..    St.    Louis.    Mo. 
Tallman  Bros*  ft  Metal.  Ltd..  Wilson  St., 

Hamilton.  Ont.,  Can. 
United   Metal   Mfg.  Co..   Inc.   27  Shipping 

St..  Norwich,  Conn. 
VOIOT   en..    1741-47    N.    mh    St..    Phila- 
delphia.  Pa.  * 
White   Co..    The    O.    C,    17    Herman    St., 

Worcester,   Mass. 
White    Mfg.    Co..    J.    H-,    111    N.    3rd    St., 

Brooklyn,  N.  Y. 
BRACKETS,     WALL.     OUTDOOR,     FOR 
INSULATORS.— Wall  brackets  are  used  for 


ting    I 


for 


outdoor  work.  One  common  forn 
bracket  Is  the  house  service  bracket,  which 
see.  Very  often  brackets  arc  used  to  support 
Insulators  when  It  Is  necessary  to  run  a  line 
or  circuit  along  the  side  of  the  hulldlng,  or 
when  a  long  span  is  supported  at  the  corner 
of  an  adjacent  building,  etc.  They  are 
generally    made  of   malleable   iron   and   are 


provided  with  Insulator  plus.    Some  wooden 
wall    brackets   are    used    In    telephone    con- 
struction work,  and  these  are  either  nailed 
jr    bolted    to    the    wall,    depending 
naterlal  thereof. 
Manufacturer*: 
BENJAMIN    ELECTRIC    MFG.    L_..    .... 

W.  Washington  Blvd..  Chicago,  HI.  (See 
display   adv.    pages    1231-1234.) 
Chance   Co..   The.   Centralis.  Mo. 
Eastern  Malleable  Iron  Co..  The.  Nauga. 

tuck.   Conn.     "Beardsley." 
Fletcher    Mfcr.    Co.,    303    E.    Second    St. 

Dayton,  Ohio. 
Harvard   Electric  Co.    525  W.  Van  Buren 

St..  Chicago.  111. 
HUBBARD   &   CO..    Pittsburgh.    Pa.     See 
this   company's   entry   under  Brackets. 
house  and  Insulator.    (Slater  ft  Barnard, 
Ltd..    of    Hamilton.    " 


iniliiui 
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Illinois   Malleable   Iron   Co..   1801-1825   Di- 

versev  Pkwv.,  Chicago.  III. 
Joslyn  Mfg.  A  Supply  Co..  133  W.  Waah- 

Ington   St..   Chicago,   III. 
I.iMJ  MATERIAL  CO.,  Milwaukee,  Wis. 

(Roe   dipplay  adv.    page  1278.) 
Locks  ■  Insulator    Corp..    Maryland    Truat 

Bldg..    Baltimore,  Md. 
Mountain    Lumber   &    Supply    Co..    Mount 

Union.    Pa. 
Natlonal   Pin  ft  Bracket  Co..  North  Ver- 
non.  Ind. 
OHIO  BRASS  CO.,  THE.  Mansneld,  Ohio. 

"O-B." 
Stiles  ft  Co..  H.  A.,  97  Oliver  St.,  Boston, 

Mass. 
St.   Lou's  Mallrab'e  Casting  Co.,   7701   N. 

Conduit   Ave..    St.   Louis.    Mo. 
Tslman  Brass  ft  Metal.  Ltd.,  Wilson  St.. 

Hamilton,   Ont..   Can. 
United   States  Hardware   ft   Mfg.    Co.,    16 

Warren   St..   Pawtucket.    R.   I. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO..    East    Pittsburgh.    Pa.      "Spartan 

Junior."     (See  display  adv.  pages  1396- 

BRADFORD  A  CO..   I.    L.— 178  W.  Jack- 


BHADLEY- LOVE  JOY      PROCESS.  —  The 

first  process  worked  out  in  the  United 
Statea  for  the  production  of  nitric  acid  from 
the  air.  The  apparatus  consisted  of  a 
vertical  iron  cylinder  through  the  walls  of 
-  hlch    numerous    Insulated    plat' 


trodes 


rted:  a  central  shaft  -with 


rapidly 

_  _  :ween  the  eloctrodea 
for  a  distance  of  *  to  6  Ins..  at  the  rate  of 
414.000  arcs  per  minute.  This  resulted  In 
the  production  of  a  gaR  carrying  2  to  3%  of 
nitrous  oxide  (NO),  or  a  yield  of  86  grams 
of  nitric  acid  (HNOO  per  kilowatt-hour. 
The  apparatus,  however,  proved  too  compli- 
cated for  successful  operation. 

BRADLITE.— Trac';  name  for  color- 
matching  lamvs  manufactured  by  I.  L. 
Bradford  &  Co..  178  W.  Jackson  Blvd.. 
Chicago,  III. 

BRADNEY    MACHINE    CO.,     INC Mld- 

dletown,  N.  Y.  Manufacturer  of  motor- 
driven  lumber  stacker*  and  portable  cranes. 
President  and  general  manager.  J.  O. 
Bradney. 

BRADSTO  APPLIANCES,  INC.— 65  Main 
St..  Buffalo.  N.  Y.  Manufacturer  of  automo- 
bile locks  and  headlight  deflectors.  Business 
established  1918.  President  and  treasurer. 
George  R.  Stowe.  Jr.:  seeret:iry,  J  IT.  Weir: 
sales  manager,  J.  R.  Fllzslmmnns.  Rales 
representative  a.  Gould  Sales  Co..  Law  Rldg.. 
Baltimore,  Md.:  Staff  Bros..  1755  Broadway, 
New  York.  N.  Y.:  Breslnwcr  Co..  377  Jeffer- 
son fit.,  Milwaukee.  Win.  Exclusive  dis- 
tributor.   International    Accessor les   Corp. 

BRADY  ELECTRIC  A  MFG.  CO.— 43 
Center  St.,  New  Britain,  Conn.  Manufac- 
turer of  street-lighting,  fixtures,  pole-line 
hardware,  etc.  Business  established  1S7B 
President  and  treasurer.  Mrs.  Nellie  J. 
Brady:  vice -president.  William  P.  Brady; 
secretary    and    general    manager.    Fred    M. 

BRADY  FOUNDRY  CO.,  JAMES  A— 45th 
St.  ft  Western  Blvd..  Chicago.  111.  Manu- 
facturer of  mechanical  stokers  and  coal 
and  ash  conveyors.  Incorporated  19C0. 
President.  CSuv  S.  Burlis:  vice-president 
and    engineer.    Joseph    Harrington. 

BRAKE  HORSEPOWER.— The  uaeful 
horsepower  or  power  output  of  a  prime 
mover  as  ascertained  by  the  applicntion  of 
a  brake  or  absorption  dynamometer.     It  Is 
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a  term  used  chiefly  with  steam  engines  to 
distinguish  between  the  Indicated  horse- 
power developed  Id  the  engine  cylinder  and 
the  actual  useful  horsepower  avallnhle  at 
the  pulley  or  shaft.  It  has  r 
meaning  when   applied   to  ele< 


d  with  t 


horsepower. 

BRAKE  SHOES,  ELECTRIC  RAILWAY. 
— A  block  of  material,  nearly  always  of  cast 
iron,  pressed  against  the  wheels  of  an 
electric  railway  vehicle  usually  by  means  of 
air  pressure  and  suitable  brake  rigging  to 
effect  retardation  or  complete  stoppage. 
Much  study  is  given  to  the  composition  of 
the  Iron  entering  Into  brake  shoes  so  that 
they  will  give  long  wear  and  at  the  same 
time  cause  minimum  wtar  to  the  car  wheel. 

Manufacturers: 


St.  Louis  Car  Co..  8000  N.  Broadway,  St. 
Louis.   Mo. 

Wheel  Truing  Brake  Shoe  Co..  The,  219 
Tuxedo  Ave..  Detroit.  Mich. 

BRAKES,  AIR,  ELECTRIC  CAR,  LOCO- 
MOTIVE OR  TRAIN.— A  brake  system 
embodying  the  use  of  compressed  air  acting 
in  a  cylinder  against  a  piston,  and  through 
suitable  levers,  rods,  etc.,  to  produce  the 
force  manifest  at  the  brake  shoes  which  Is 
required  in  the  retardation  and  stopping  of 


storage   tanks,    piping,    _    

valves,  brake  cylinder  and  body  truck  brake 
levers  and  rods.  Two  general  types  are 
uaed:  (a)  "straight  air":  (b)  "automatic." 
A  modification  of  the  first. known  as  straight 
air  with  emergency  feature.  Is  also  Installed 
In  special  cases.    Single  car  operation  only 


noat  universally  carried  out  with  bra 
straight   air    type.     Where    trains    are 
-■'    brakes  are  generally 


used.     In  the  straight  air  1  .     . 

engineers  or  motorman's  valve  controls 
directly  the  application  of  pressure  to  the 
brake  cylinder  and  thua  to  the  hrake  shoes. 
In  the  automatic  system  the  engineer's 
valve  Indirectly  controls  the  application  of 
pressure  to  the  brake  cylinder  and  then  to 
the  brake  shoes  through  a  "triple  valve." 
This  latter  valve  provides  the  "automatic- 
designed  so  that  a  broken 


A  Hi  a -Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 
Automatic    Straight    Air    Brake    Co.,    210 

11th  Ave..   New  York.  N.   Y. 
■Brill   Co..   The   ,|.  «.,  62nd  St.  and  Wood- 
land Ave.,  Philadelphia,  Pa. 
Canadian  General    Electric  Co..    Ltd..   212 

King  St.,  W..  Toronto.  Ont..  Can. 
Canadian  Wcstinghouee  Co.,  Ltd.,  Sanford 
and    Myler    Sts..    Hamilton.    Ont..    Can. 
"Westlnghouae." 
UKNliHAI.      KLFCTRIC     CO.,      Schenec- 
tady. N.  Y.     Air  brake  equipments  for 
all   classes   of  elsctrlc   railway  service. 
These  include  straight  air  brake  equip- 
ment. Bulletin  44564:   atralght  air  with 
emergency       feature.       Bulletin      44555: 
combined  straight  and  automatic  equip- 
ment.  Bulletin  44551.1   and   variable  re- 
lease   automatic.    Bulletin    44666.      See 
adv.   paged   12(13-1223.— Adv. 
National  Brake  ft  Electric  Co..  Bellevlew 

PI.,   Milwaukee,  Wia.    "National." 
St.  Louis  Car  Co.,  SO0O  N.  Broadway.  St. 

Louis.  Mo. 
Weatlnghouse  Traction  Brake  Co.,  Pitta- 
burgh,  Pa. 
BRAKES,  ELECTRIC  CRANE.— Electric 
crane  brakes  may  be  divided  Into  four 
classes:  dynamic,  magnetic,  mechanical, 
and  air.  The  dynamic  brake  may  be  used 
for  two  purposes,  to  effect  quick  stops  and 
to  retard  descending  loads.  All  systems  of 
dynamic  bruklng  require  that  the  motor 
field  current  be  maintained  while  braking. 
As  aeries  motors  are  the  type  used  on 
ho'sting  "ipchinrry.  the  dynamic  brake  In- 
clude" a  di-vlce  which  connerts  the  Held 
directly  across  the  line  when  the  armature 
circuit  Is  broken.  To  tffect  a  quick  atop 
the  brake  device  connects  a  resistance 
across  the  armature  when  It  Is  disconnected 
from  the  line.  The  motor  then  acta  as  a 
generator  and  tends  to  atop  the  machine  It 
drives:  the  braking  force  depends  upon  the 
power  generated  In  the  armature,  Conse- 
'■■    -        "■■   ■■   --■■■■■' '-  -lscd,  since 
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using  a  variable 


e  can  be  main  tail     _     .      . 

stance,   which   Is  reduced  ... 

is  as  the  speed  of  the  armature  fulls  off, 
f  holding  the  current  to  a  high 


reducli 


notor.     Dynamic  bi 

iccndlng  load,  though  In  principle  the 
as  the  brakes  for  quick  stopping,  are 
complex   and   more  accurate  in   their 

■ol.    They  have  a  variable  resistance  in 

a  with  both  the  armature  and  field,  a 
I   permanently   In   series   with   the 


a  field,  c 


By  a  controller  which  changes  the  connec- 
tion* and  the  resistances  in  the  circuits,  Uu 
lowering  speed  is  regulated.  Dynamic  brak- 
ing Is  only  operative  when  the    load   is  in 


ividcd   t 


.    Other  types  of  brakes  are  thertfoi 


hold   t 


._   .topped.    One ., 

of  the  strap  type,  applicable  only  to  holding 
the  load,  has  the  strap  ends  fastened  to  a 
lever. mounted  in  the  plane  of  the  brake 
wheel.     Rotation    In    direction    of    ' 

causes  the  lever  to  turn  on  its  pi\ .. 

j  tighten  the  bell;  rotation  in  the  opposite 
u"    '-•"    '-    Mag- 


e  gen 


.-  a  spring  which  I. 

■ually  mounted  directly  i 


!  shaft.    The  latter   _._ 

._mped  between  the  stationary  disks  by  a 
spring  controlled  by  an  electromagnet.  Air 
brakes  are  used  where  very  heavy  loads 
are  handled  and  a  quick  stop  Is  essential. 
Manually  operated  band  or  shoe  brakes  are 
occasionally  used. 
Manufacturer!: 

-    R..    17701    Lake 


Shore  Blvd.,  Clevelf 
Canadian   General    El- 


I.    Ohio 


o..   Ltd..    21 


and    Myler    Sts.,    Hamilton,    Ont.,    Can. 
"  ■  We  at  t  n  gho  use." 
I  •CTI.KFt-  HAMMER      MFC      CO.,      THE 
Milwaukee.   Wis..  Type   M  Shoe  Brakes 
(for     d-c.     service).       Type     RS     Shoe 
Brakes    (for   a-c.    service).     Both    typ 
are  used  extensively,   not  only  on  ele 
trie    crones    hut    cm    electric    elevaloi 
and  for  practicilly  rve 


eleclrl, 


:    used.     The    des 


Type  M  Shoe  Brake 


of  Type   M   Brakes 


all  toggles,  hill  cranks  and  lever 
which  are  usually  required  to  chane 
Ihe  direction  or  amp'itude  of  the  nclL 
ntlng  force.  The  use  of  a  very  shoi 
stroke  majcnet.  made  possible  by  til 
direct  aotlcn  h'tween  the  magnet  an 
the  shoes.  Insures  quick,  smooth,  quit 
braking  effect.  The  maximum  trail 
between  the  armature  and  the  field 
rot  over  %  In  or  •'.  In.  for  each  sho> 
»  result,   the  tlm< 


pile 


=;illy     i 


taneous.  Tha  distance  traveled  i 
so  short  that  there  Is  no  chance  ft 
■■nunclug  on  application,  or  hamnv 
blow  on  release.  There  are  n 
fragile  parts  and  nothing  that  I 
apt  to  get  out  of  adjustment  am 
cause    faulty    brake    action.     The    mo 

slight,  so  that  the  wenr.  except  on  th 
brake  llnlne-s.  Is  Infinitesimal  By  re 
moving    only    one    pin    at    the    l-p    ' 


brake     u'he  I     and    i 


M  Brakes  are  thoroughly  weather 
proof  and  are  used  on  out-of-doo 
cranes  with  the  same  success  that  1 
typical  of  Inside  installations.  Th, 
compact  dcBign  and  the  shallow  over 
all  height  permit  installation  almos 
:invwhere.  The  actual  headroom  re 
?  than  Is  neceasar 


for    the   bral 
Brakes  are  s 


.  _.  !hunt-wound.  nc 
the  service  on  which  th. 
to   be   used.      Series -wound 


lied     for    cither 


tB-duty  s 

■    supplied.     Shunt - 

callable  for  . 


or     Its    equivalent.      The     long'st    cor 
tinuous    application    of    voltage    shou 
not     exceed     one-lnlf    hour.      Type 
Brakes  arc  built   In  six  standard  size 
suitable  for  use  with   motors  from   1 


Type   RS  Shoe  Brake 

300  hp.  Type  RS  Shoe  Brakes  are  01 
erated  by  a  rotating  magnet  and  f< 
this  reason  possess  advantages  whit 
are  unusual  In  brakes  used  for  a-' 
Service.  The  adoption  and  developmei 
or  the  rotating  magnet.  In  place  of  the 
ordinary  solenoid  or  clapper  magnet 
has  produced  an  a-c.  brake  whose  re- 
-liablllty  la  unquestioned.  The  rotor  op- 
erates through  a  pinion  and  tooth ed 
sector  to  which  a  lever  la  attached 
This  lever  spreads  the  brake  arms  and 
releases  the  brake  sho~s  as  the  rotor 
revolves.  It  reiuires  onlv  one  and  one- 
half  turns  or  the  magnet  to  release  the 
brake,  after  which  it  ste.'ls  and  holds 
the  brake  In  the  released  position  un- 
til the  control  swiMi  is  opened  On  an- 
plvlng  the  brake,  the  h^nvy  coll  spring, 
shown  In  the  Illustration  above  the 
rotating  magnet,  forces  the  brake  shoes 
e^alnst  the  wheel.  In  brakes  depend- 
ing on  solenoid  or  claoner- magnet  nn- 
eraflon.  there  fs  a  tendency  on  light 
settings  for  the  magnet  to  seal  and 
hold  the  brake  shoes  sway  from  the 
wheel,  because  of  residual  magnetism. 
Rotating  magnet  operation  entlrelv 
eliminates  this  danger.  There  Is  no 
possible  chance  that  the  brake  will 
fall  at  some  critical  moment.  Tt  is  not 
necessarv  to  immerse  Ihe  mechanism 
of  Type  R<"  brakes  In  oil  to  procure 
nulet  operation.  There  Is  no  mechan- 
ical contact  between  the  reacting  mem- 
bers and  conseauentlv  verv  little  noise 
In  nneratlon.  No  dashnot.  with  Its 
Mahllltv  to  stick  and  get  out  of  ad- 
justment. Is  needed  to  obtain  smooth. 
st»artv  annllcntlon  nf  the  brake  Shoes. 
The  small  rotor  of  the  Totaling  magnet 


tnnt    t 


fron 


the    1 


nmo"nt  is  small  and  does 
conditions  on  the  line  or  Introdu 
Acuities,  auch  HB  <re  C— nmnnlv 
rlenced  In  connection  with  a-c. 
operated  by  so'cnolds  or  clanner  I 
nets.    Tvpe  RS  brake!  '   " 


e  rated  for  In- 
tent and  continuous  dulv.  inter- 
mlttent-dutv  brakes  being  designed  for 
one-half-time  dutv.  They  are  available 
In  six  standard  slse-.  suitable  'or 
handling  motors  un  to  SO0  hp.  See  dis- 
play adv.    pages   1225-1230. — Adv. 


Electric  Controller  &  Mfg.  Co.,  The.  2700  E. 
79th  St..  Cleveland,  Ohio.    "E.  C.  &  M." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Automatic  solenoid  brakes 
for  controlling  crane  and  hoist  motors 

Made    for   motors   of    1    hp.   and    above, 
-■"1   equal   braking  torque   in   both  di- 

'""""       '    ■■■■-■"--        "-       adv.    pages 


i  ^ort-i  na3.— Adv. 

tandard    Electric   Machinery   Co.. 


altl- 


.  Md.    "Standard  -Baltim 

Sundh    Electric    Co.,    209    Porkhurst    St., 

Newark,  N.  J. 
Takamlne   Commercial   Corp.,    120  Broad- 
way.  New  York,  N.  Y. 
BRAKES.  ELECTRIC  ELEVATOR.— The 
types  of  brakes  used  on  elevators  driven  by 
d-c.    motors    ere    essentially    the    same    as 
thoae  supplied  for  electric  craneB,  but  some- 
times   with    a  different    mounting.      Where 
a-c.    motors    are   used    dynamic    braking   is 
not   practical   and   the   magnetic   and   me- 
chanical types  are  the  only  ones  used.  (  For 
dttails    see    Brakes,    electric    crane.) 
Manufacturers: 
Canadian  General   Electric  Co.,   Ltd.,    212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
(T'Tl-Klt-HAM-MKIt      MFI1,      CO..      THE. 
Milwaukee,      wis.— See     discussion      of 
I ca  1 1  y - operated     hrak-s    un  - 
See  display 


'   Co..  Baltl- 


der  Bra 

adv.   pages  1225-11 

Standard    Electric    1 

more,  Md.    -Standard -Baltimore." 
Sundh    Electric    Co.,    209    Parkhurat    St., 

Newark.  N.  J, 
Takamlne  Commercial  Corp..    120  Broad- 
way,  New  York.  N.  Y. 
BRAKES,      ELECTRIC      HOIST.— Brakes 
used  on  electric  hoists  are  practically  of  the 
seme    typea  as   those    provided    for   electric 
cranes,  except  for  the  method  of  mounting. 
IFor    further    information    regarding    them, 
see  Brakea,  electric  crane.) 


<'>in;idlaii  Ccneritl  Eli  Ctrl':  Co.,  Ltd.,  212 
King  SL.  W-.  Toronto.  Ont..  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  Sanford 
and  Mvler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

CUTLER-HAMMER  MFO.  CO..  THE. 
Milwaukee.  Wis.— Se-.  discussion  of 
C-H  e  V  ctr  lea  II  v-  opera  ted  brakes  un- 
der Brakes,  electric  cranes.  See  display 
adv.  pages  1225-1230 — Adv. 

Denver  Engineering  Works  Co..  The.  30th 
and  Blake  Sts..  Denver.  Colo. 

Electric  Controller  A  Mfg.  Co.,  The.  2700  E. 
79th  St..  Cleveland,  Ohio.    "E.  C.  &  M." 

Maine  Electric  Co..  Inc.,  The.  35  Commer- 
cial St..  Portland.  Me.    "Maine." 

Nordherg  Mfg.  Co..  Milwaukee,  Wis. 

Standard  Elactrlc  Machlnerv  Co..  Balti- 
more. Md.     "Standard -Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.   N.   J. 

Tnkomine  Commercial  Corp.,  120  Broad- 
way,  New  York.  N.  Y. 

BRAKES,  ELECTRIC  MOTOR,  MISCEL- 
LANEOUS.—"nder  this  classification  come 
the  various  special  brakes  designed  for 
braking  motors  on  miscellaneous  motor- 
driven  machinery  not  otherwise  listed.  As 
a  rule,  they  are  In  principle  the  same  as 
the  various  brakes  listed  herewith,  but 
modified  in  form  to  suit  the  machine  or 
motor  to  which   they  are  applied. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

Browning  A  Co..  Victor  R.,  11701  Lake 
Shore  Blvd..  Cleveland.  Ohio. 

Cnrmdlan  General  Electric  Co..  Ltd.,  212 
King  St..  W..  Toronto,   Ont..  Can.  , 

Canadian  Westlnghouse  Co..  Ltd..  Sanford 
end  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Wesl  Inghouse." 

ClTLER- HAMMER  MPG  CO..  THE. 
Milwaukee.  Wis.- C-H  Disk  Brakes 
(Type  WT)  and  C-H  Brakes  used  with 
magnetic  clutches.  In  addition  to  th^ 
•  lertrlcallv  operated  shoe  brakes  al- 
ready   described    under    "Brakes,    elec- 


When   writing  to  manufacturers   please 
mention  the 
F  ELECTRICAL  YEAR  BOOK 


3gl€ 


BRAKES 
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electrically  operated  disk 
■  antra  for  .„•■■  where  conditions 
demand  a  fully  enclosed  structure 
'  mally  lor  other  reasons, 
la  I  mount  Inn  arrangements, 
Hi  spac<'  available,  etc. 
The    working    parts    of   Type    WT    Disk 


fa.t'.i 


bestos  brake  lining 
Tvm  WT    Disk      a"a    are    Keyed    to 

Brak.  the   enclosing  case. 

"""  The  rotating  disks 

are  keyed  to  the  hub  which  Is  Itself 
keyed  to  the  main  motor  shaft.  Nor- 
mally the  spring  pushes  the  armature 
away  from  the  field  and  forces  the  two 
sets  of  disks  into  frlctlonal  engagement. 
The  pressure  exerted  by  this  spring  can 
be  varied  to  suit  load  conditions.  The 
brake  Is  released  by  energizing  the 
magnet,  which  action  compresses  the 
spring  and  relieves  the  pressure  be- 
tween the  disks.  The  rotating  disks 
are  then  free  to  turn  with  the  motor 
armature.  Type  WT  Disk  Brakes  are 
supplied  with  either  series  or  shunt 
windings.  Type  WT  Disk  brakes  are 
available  In  seven  sixes  suitable  for  mo- 
tors up  to  120  hp.  OH  Brakes  used,  with 
magnetic  clutches  are  operated  by  C-H 
Iron- clad  solenoids.  The  combination; 
of  clutch  and  brake  are  a  unit  and  are 
used  principally  in  rubber  mills  and 
other  manufacturing  plants  where  the 
safety  feature  Is  an  Important  con- 
sideration. For  emergency  or  safety 
stops,  the  releasing  of  the  mignetlc 
clutch  and  the  setting  of  the  brake  are 


multar 


1    the    r 


quick  stopping  of  roils  and  other  ma- 
chinery. See  display  adv.  pages  1225- 
1230.— Adv.  * 

Electric  Controller  &  Mfg.  Co.. The,  2700  E. 
7Bth  St..  Cleveland,  Ohio.    "B.  C.  &  M." 
Standard   Electric    Machinery   Co.,    Balti- 
more, Md..    "Standard-Baltimore." 
Sundh    Klectrlc    Co..    209    Parkhurst    St., 

Newark,  N.  J. 
Takamlne  Commercial  Corp..   ISO  Broad- 
way. New  York.  N.  Y. 
WKSTTNOHOtrSE     ELECTRIC     *     MFG. 
CO.,    East    Pittsburgh,    Pa.     '-Westing- 
house."      (See  display  adv.   pages  1395' 
1102.) 

BRAKES,  ELECTROMAGNETIC.  RAIL- 
WAY  CAR  OR  TRAIN.— A  brake  system 
employing  electromagnets  ns  the  primary 
source  or  force  In  retarding  or  stopping  a 
train.  Used  only  In  special  cases,  as  extreme 
grades  or  the  like.  A  shoe  hearing  on  the 
track  rail  and  acting  In  connection  with 
shoes  on  (he  car  wheels  Is  usually  a  feature 
of  this  type  of  brake. 
Manufacturers: 
Canadian  General   Electric  Co.,  Ltd.,  212 

King  St.,  W..  Toronto.   One.   Can. 
Takamine   Commercial  Corp..   120  Broad- 
way. New  York,  N.  Y. 
BRAKES,  STREET  CAR,  HAND  TYPE. 

the  only  brake  on  small  street  cars,  and 
also  on  cars  equipped  with  air  brakes  for 
emergency  use  In  case  that  brake  falls. 
They  usually  consist  of  a  chain  attached  to 
the  brake  rigging,  a  rod  upon  which  the 
chain  winds,  and  a  hand-operated  wheel  or 
crank  on  a  staff  which,  acting  sometimes 
through  a  series  of  gears,  turns  the  rod. 
As  most  car  vestibules  are  too  small  to 
allow  a  full  turn  of  the  handle,  the  staff  is 
usually  equipped  with  a  dog  and  ratchet 
device.       In    the    atnftless    type    the 


Manufacturers: 

National  Brake  Co.,  Inc.,  888  Blllcott  Sq., 
Buffalo,  N.  Y.  "Peacock."  "Peacock 
Staffless."    "Ackley    Adjustable." 

BRAKING,  DYNAMIC— Dynamic  or  elec- 
tric braking  Is  used  on  installations  where 
It  is  desirable  to  stop  the  motor  quickly 
and  where  a  mechanical  brake  Is  not  neces- 
sary for  holding  the  load.  It  Is  also  used  in 
connection  with  mechanical  brakes  to  assist 
in  stopping  and  to  reduce  the  wear  on  the 
brakes.  On  direct  current  a  resistor  Is 
usually  connected  across  the  motor  arma- 
ture when   the  line   circuit  is  broken.     The 


motor  then  acts  as  a  generator  and  forces 
current  through  the  resistor  and  the  stored 
energy  of  the  machinery  Is  in  this  way 
dissipated.  On  polyphase  motors  electric 
braking  can  be  obtained  by  energizing  one 
phase  winding  with  direct  current. 

BRAMHALL,     DEANE    CO 261-285    W. 

38th  St.,  New  York.  N.  Y.  Manufacturer 
of  t-li!clric  sterilizers,  cooking,  heating  and 
labor-saving  devices.     Business  established 


1K53. 


esldent 


.  Ed- 


ward B.  Brooks;  vice-president  and  t. .. 
urer,    William    H.    May;    secretary,    J. 
Wilson;   sales  manager,   A.   L.  Altenbrai 
Factory,  Brooklyn.  N.  Y. 

BRAMMER  MFG.  CO.,  H.  F.— Duvcnpc 
Iowa.  Manufacturer  of  electric  washl 
machines.  President,  H.  W.  Hubers;  vl< 
president.   Henry  Braunllch:   secretary  a 


rower,  Cincinnati.   Ohio.     Manufacti 

motor-driven   machinery   for  the   manurac- 
products.     Factory,   Co- 

iniv™  nm  mi  fin:  Hired  hy   the   Crosby   Steam 
Gage  &   Valve  Co.,    Boston,    Mass. 

BRANDERS  AND  BRANDING  OEVICES, 
ELECTRIC— Portable  branders  or  branding 
Irons  are  constructed  something  tike  an 
electric  soldering  Iron  and  made  convenient 

flexible   cord.     The   conductors   pass  down 
through  a  woodi       ■        -■ 


{    elen 


I   the  1: 


and  meat  products.  '  Often  these  devices 
takes  the  form  of  a  machine  into  which  the 
work   to  be   branded  Is   fed  as  in  a   punch 


Griswold   St.,    Detroit.    Mich.    "Detroit. 
Electric    Heat    Unit    Co.,    ISO!    S.    Grand 

Ave.,  St.  Louis,  Mo. 
Molse-Kllnkner  Co..   369  Market  St.,   San 


Fran 


i,   Cal.    ' 


G.  J..  Detroit.  Mich. 
Vulcan  Electric  Heating  Co.,   107  W.   13th 

St.,  New  York,  N.  Y. 
BRANDES.  INC.  C— 32  Union  Sq..  New 
York.  N.  Y.  Manufacturer  of  radio  receivers. 
Business  established  1908.  President  and 
treasurer.  Frederick  Dietrich;  vice -presi- 
dent. John  L.  Stamp;  secretary,  H.  C.  Fried, 
BRANDT-DENT  CO.— Watertown.  Wis. 
Manufacturer  of  lighting  fixtures.  President. 
Gabriel  B.  Levy:  vice-president.  Alfred  J. 
*r,   George  A. 


parkings  for  pistons,  valves,  etc.  Ksskets 
and    valves.      Business    established    1878. 

BKANDYWINE  FIBRE  PRODUCTS  CO. 
—P.  O.  Box  122,  Wilmington,  Del.  Manu- 
facturer of  electric  candles,  fiber  sheets, 
rods.  etc.  Business  established  1915.  Presi- 
dent and  general  manager,  H.  J.  Davis: 
vice-president  and  treasurer,  G.  K.  Davis; 
secretary,  H.  J.  Davis,  Jr. 

BRANFORD  ELECTRIC  CO.,  INC.— 9 
Church  St..  New  York,  N.  Y.  Manufacturer 
of  electric  heating  appliances  and  wire. 
Business  established  1818.  President  and 
treasurer.  W.  E.  Hitchcock;  secretary  and 
general  manager,  T.  A,  Lewis.  Factory, 
Bran  ford,  Conn. 

BRANSTON  CO.,  CHARLES  A.— Buffalo, 
N.  Y.  Manufacturer  of  X-ray  and  electro- 
"luslness  established 


_:..  Buffalo.  N.  Y.  Factories.  Buf- 
falo. N.  Y.,  and  Toronto.  Ont.  Branch 
offices.  BOB  Bth  Ave..  New  York.  N.  Y.; 
Garden  Pier.  Atlantic  City,  N.  J.;  36B  Yonge 
St.,  Toronto,   Ont.,  Can. 

BRANTFORD  WASHING  MACHINE  CO., 
LTD.— 72    Colborne     St..     Bran  (ford.     Ont., 


switch    ■ 
Lum 


machines.     A.   C.   Lyons,  owi 
BRASCO.— Trade    name    h 

Unit   Co.,   Division   of  the   St."  Louis"  Brass 
Mfg.   Co..    St.   Louis,    Mo. 

BRASCOLITE.— Trade  name  for  semi- 
indirect  lighting  fixtures  manufactured  by 
the  Luminous  Unit  Co.,  Division  of  the  St. 
Louis  Brass  Mfg.  Co.,  261E  Washington 
Ave.,   St.  Louis,  Mo. 


BRASS. — One  of  the  best  known  and  most 
commonly  used  metals  or  alloys.  In  general, 
brass  Is  an  alloy  of  copper  and  zinc,  although 
lead  or  tin  Is  often  present  in  small  quan- 
tities. Generally  speaking,  when  the  xlnc 
content  is  greatly  decreased  and  tin  Is 
added,  the  alloy  is  known  as  bronie.  When 
both  tin  and  lead  are  omitted  and  nickel 
added  the  alloy  is  known  commercially  as 
nickel  silver,  formerly  called  German  silver. 
Depending  upon  its  intended  use,  brass 
contains  from  80%  to  80%  of  copper,  and 
<0%  to  20%  of  sine.  For  special  purposes, 
such  as  the  making  of  spring  brass,  about 
1V4%  of  tin  is  added,  while  for  other  special 
uses  H4%  to  2%  of  lead  Is  used.  Brass  is 
both  malleable  and  ductile  to  a  marked 
degree/  The  best  known  makers  vary  the 
analysis  somewhat,  depending  upon  whether 
(he  desired  finished  product  Is  to  be  sheet, 
Depending  t 


brass 


s  at  fro 


1600° 


1800° 


F.  and  has  a  tensile  strength  ranging 
roughly  from  30.000  lbs.  per  sq.  In.  In  castings 
to  78,000  lbs.  per  sq.  In.  in  wire.  Brass  Is 
very  largely  used  In  electrical  work  on 
account  of  Its  high  conductivity,  nonrustlng 
qualities   and    ease   of   working    into    small 

BRASS  BARS,  SHEETS,  RODS  AND 

TUBING.— The   commercial   fortr"   — 


lufac 


iringp. 


_.    _n  these  forms  It  Is  used 

for  the  manufacture  of  parts  of  many  elec- 
trical products.  It  Is  malleable  and  ductile 
and  the  various  compositions  that  may  be 
used  provide  great  flexibility  in  the  char- 
acteristics of  the  finished  product.  Brass 
bars  are  used,  for  various  conducting  strips 
in  apparatus,  and  the  bars  may  be  milled 
or  cut  Into  special  shapes.  The  brass  sheets 
are  adapted  to  a  large  number  of  uses.  By 
means  of  punch  press  operations,  hundreds 
of  small  parts  are  made,  such  as  terminals. 

*-     springs,    magnetic    shields    and 
omer    parts    where    the    oorrosion- 

ng  properties  are  utilized..  Brass 
_""  '--Ke  tubes  are  used  extensively 
lighting  fixture  parts.  Rods 
are  aisu  extensively  used  as  they  are  adapted 
to  screw -machine  work.  Various  forms  of 
terminal  screws,  binding  posts,  i 
plugs.  lugs.  etc..  and  many  spe 
are  made  from  rods.  Brass  tub..._  ..  ._.. 
used  very   largely.    By  means  of  swaging, 

and  other  lathe  operations  a  great  number 
of  articles  may  be  made  from  tubing.  Many 
fixture  stems,   telephone  parts  and   various 
lugs.  etc..  are  Included  in  this  number. 
Manufacturers: 
Alloy    Steel    Products    Corp..    123    Liberty 

St..    New  York,   N.   Y, 
AMERICAN    BRASS    CO..    THE.    Water- 
bury,    Conn.      Sheet    brass    In    various 
grades   for  drawing,   stamping  or  spin- 
ning.    Brass   rods,   extruded   or   rolled 


I.  P.  S.  brass  tubes  for  plumbing  In- 
stallation. Brazed  tubes  for  electrical 
fixtures,  etc.  (For  location  of  mills  and 
factories,  see  alphabetical  listing  under 
firm  name.) — Adv. 

American  Copper  Products  Corp.,  200 
Broadway,   New  York,   N.  Y.     (Sheets.) 

American  Manganese  Bronze  Co.,  Holmes- 
burg  Junction.  Philadelphia,  Pa.  (Sheets, 
rods.)    "Spare's." 

Bridgeport  Rolling  Mills,  Inc..  The.  Bruce 
and  Stratford  Ave..  Bridgeport,  Conn. 
(Bars,    sheets.) 

Canadian  Seamless  Wire  Co.,  Ltd..  198 
Clinton  St.,  Toronto,  Ont.,  Can.  (Tub- 
Chase  Metal  Works.  23S  Grand  St.. Water- 
bury.  Conn. 

Chase  Rolling  Mill  Co..  238  Grand  St.. 
Waterbury.  Conn.     (Sheets.) 

Crane  Co..  836  S.  Michigan  Ave..  Chi- 
cago.  III. 

Crane.  Ltd..  1280  St.  Patrick  St..  Mont- 
real. Que..  Can. 

Dallas  Brass  &  Copper  Co.,  820  Orleans 
St.,   Chicago.  III. 

Farles  Mfg.  Co.,  Decatur.  III. 


Brand." 

Illinois  Smelting  &  Refining  Co..  410  N. 
Peoria  St..  Chicago.  III.    "XLNT." 

Manhattan  Brass  Co..  332  E.  28th  St., 
New  York,  N.  Y. 

McAvity  &  Sons,  Ltd.,  T..  King  St.,  St. 
John.  N.   B.,  Can. 

Metal  Products  Co..  Inc..  BI9  W.  Wash- 
ington  St..   Chicago.   III. 

Mirete  Metal  Co.  of  Mass..  Inc.  S2B  Main 
St.,   Springfield,  Mass. 
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Mueller  Mfg.  Co..  H..  Decatur.  III. 
Mueller    Mfg.    Co.,    Ltd..    W.    H.,    Sarnla. 

Newman  Mfg.  Co.,  717-721  Sycamore  St.. 

Cincinnati,  Ohio. 
Hume  ft  Atwood  Mfg.  Co..  470  Bank  St., 

Randolph -Clowes     Co.,     The.     Box     101!, 

Waterbury.   Conn. 
ROME    BRASS   ft    COPPER   CO..    Ror 


bars,    sheets,   rods,    tubes. 

mutator    bars,    segments,    I  his  burn    and 
eclal    shapes   exactly    suited    for   all 


Phases 


road  St..   Rome.  N.  T. 

SCOVILXi  MFG.  CO.,  99  Mill  St.,  Water- 
bury.  Conn.  (See  display  advertisement 
on  page   1327.) 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg..  Pittsburgh.  Pa. 

Stlmpson  Co..  Edwin  B..  TO  Franklin 
Ave..  Brooklyn,  N.  T. 

Tallman  Brass  ft  Metal.  Ltd..  Wilson  St., 
Hamilton.  Ont..  Can. 

Taunton-New  Bedford  Copper  Co..  Taun- 
ton. Mass.    (Bars,  sheets  and  rods.) 

Titan  Metal  Co..    Bellefonte.  Pa.     (Rods.) 

United  States  Air  Compressor  Co.,  5300 
Harvard  Ave.,  Cleveland,  Ohio.  (Tubing 
for  compressed  air.)     '^J.  8." 

1'nlted  Wire  A  Supply  Co..  H97  Elm- 
wood  Ave..  Auburn,  R.  I. 

Wheeler  Condenser  ft  Engineering  Co.. 
Carteret,  N.  J.    (Tubing.)  "Crescent. " 

Wolverine  Tube  Co.,  1411  Central  Ave., 
Detroit.   Mich.     (Tubing.) 

BRASS  FIXTURES  CO.,  THE.— Plants- 
vine,  Conn.  Manufacturer  of  fixture  fittings 
and  metal  spinnings.  Business  established 
1116. 

BRASS  MELTING  BY  ELECTRIC  FUR- 
NACE.— Brass  has  long  been  melted  by 
means  of  a  coat,  coke  or  oil  Are.  but  It  Is 
inly  within  the  last  six  years  that  electric 


l.r. 


turn 


.    .- e  has  increased  rapidly  In  thu 

due  to  several  outstanding  advantages  and 
economies.  The  loss  of  metal  by  oxidation 
Is  reduced,  as  the  metal  Is  melted  quicker 
and  In  a  tightly  closed  apace,  and  is  not 
maintained  at  a  high  temperature  for  as 
long  a  time.  The  heat  may  be  more  easily 
controlled  and  more  fully  utilized,  the 
working  conditions  are  very  much  Improved 
and  storage  of  fuel  and  ashes  eliminated. 
The  net  operating  costs  are  generally  much 
lower  than   those  of  fuel-flred   furnaces. 

BRAUN  CO.,  THE.— 1616-3B  N.  23rd  St., 
Philadelphia.  Pa.  Manufacturer  of  electric 
meat  and  food  chopper*,  bone,  coffee  and 
laboratory  grinders  and  meat  slice™  Busi- 
ness established  1887.  President.  William 
P.  M.  Braun;  vice-president  and  treasurer, 
W.  F.  H.  Braun;  secretary,  H.  Stein: 
general  manager.  L.  J.  Costa. 

BRAUN  GEAR  WORKS.— 1321-26  Gates 
Ave..  Brooklyn.  N.  Y.  Manufacturers  of 
i    and    pinions.     Business    established 


Braun:    secretary    and    sales    manager, 
Joseph  J.   Braun,   Jr. 

BRAZING.— Brazing  is  a  method  Of  per- 
manently Joining  two  pieces  of  metal  by 
means  of  a  Joint  composed  of  a  film  of  brass 
or  other  metal  or  alloy  of  higher  fusing 
point  than  ordinary  solder.  The  term  is 
applied  ofteneat  to  the  Joining  of  two  pieces 
of  ferrous  metal  by  a  nonferrous  one.  While 
there  Is  no  well  marked  line  separating  the 

Is 


rally  understood  t 


comparatively    hljih     melting    point.     

soldering  means  the  use  of  a  tin-lead  alloy 
with  a  low  melting  point.  In  brazing,  the 
._  ._   .__    ,_,._.,   __. rally  heated   |„ 


la  usually  melted  by  the  heat  of  a  heated 
"copper"  or  soldering  Iron  to  which  It 
adheres,  and  by  means  of  which  It  is  applied 
to  the  Joint. 

BRAZING  ALLOYS— Brazing  alloys  are 
usually  copper-zinc  alloys  of  varying  pro- 
portions. The  melting  point  of  the  alloy 
depends  upon  the  percentage  of  zlno  present 
and  Is  lowered  as  the  zinc  Increases.  The 
fusing  point  of  the  alloy  should  be  as  close 
as    possible    to    that    of   the    articles    tr    — 

brazed.     One  common  composition  Is  a 

50%  each  of  copper  and  zinc.  When  copper 
or  Iron  are  to  be  brazed  a  richer  copper 
alloy,  up  to  about  8S%.  may  be  used,  a 
these  metals  have  a  higher  fusing  potnl 
Brazing  alloys  are  often  called  brazing  o. 
hard  solder  or  spelter.  Very  frequently  the 
alloy    Ifl   cast    In    ingots,    which    are    then 


merlng.  Silver  and  tin  In  the  form  of  ribbon 
are  also  used  aa  brazing  solder. 

BRAZING  COMPOUNDS.— A  brazing  com- 
pound Is  a  flux  used  to  prevent  oxidation  of 
the  parts  to  be  united,  when  they  are 
heated  sufficiently  [or  the  Jointing  metal  or 
brazing  solder  to  adhere.  Borax  from  which 
the  water  of  crystallization  has  been  re- 
moved is  the  basis  of  many  brazing  com- 


Chlcago,  111. 
AMERICAN  BRASS  CO..  414  Meadow  St.. 

Waterbury,  Conn. 
Ant  I -Borax  Compound  Co..   Fort  Wayne, 


Lafayette  St.,    New  York, 

Illinois   Smelting  &   ReAnlng  Co.,    410   N. 

Peoria   St..    Chicago,  111.     "XLNT." 
More- Jones    Brass    ft    Metal    Co.,    1132-44 

N.   Broadway.   St.  Louis,  Mo. 
Phlillps-Laffltte    Co.,    The,    Pennsylvania 

Bldg..   Philadelphia,  Pa.     "Laffltte." 


LumlnL... 
Standard    Brazing  Co..    46    BromAeld    St. 

Boston.    Mass.     "Tichon   Process." 
Titan  Metal  Co..  Bellefonte,  Pa. 
TURNER   BRASS   WORKS.    THE.    Syca- 
more.  111.     (See   display   advertisement 
on   page   1328.) 


compound,  clampi 

wire  for  holding  the  work,  a  forge  or  a 
blow  pipe  to  furnish  the  necessary  heat  and 
a  supply  of  hard  solder,  spelter  or  other 
brazing  alloy,  which  may  be  either  a 
copper  and  zinc  alloy  In  granular  form, 
silver  ribbon  or  tin.  The  choice  of  the 
solder  depends  on  the  parts  to  be  brazed 
and  the  strength  desired,  A  brazing  forge 
Is  a  convenience  but  not  a  necessity. 
Manufacturers: 
Atkins  ft   Co..    K.   C,    402  S.   Illinois   St., 

Indianapolis,   Ind, 
Bernz  Co.,  Otto.   17-37  Ashland  St..  New- 
ark. N.  J.    "Always  Reliable." 
Clayton   ft   Lambert   Mfg.   Co..   1370-1380 

Beaublen  St..   Detroit.  Mich. 
Dlsston    A     Sons.    Inc..    Henry,    Tacony, 

Philadelphia.  Pa.    "Dlsston." 
Electric  Brazing  ft  Welding  Machine  Co., 
Inc..    30   Church   St.,    New  York,    N.   Y. 
"Bull  Dog." 
Hauek  Mfg.  Co..  126  Tenth  St.,  Brooklyn. 

N.  Y. 
International    Oxygen    Co..    798    Frellng- 
huysen    Ave..    Newark,    N.   J.    "I.   O.   C. 
System." 
Tt'RNER  BRASS  WORKS.  THE..   Syca- 
more. III.  (See  display  adv.  page  1326.) 
BREADTH-FACTOR.— The    ratio    of    the 
voltage  Induced  In  a  distributed  winding  of 
an    a-c.    armature    to    the    voltage    which 
would    be    Induced    if   the    distributed    colls 
were  concentrated  Into  one  coil  of  the  same 
pitch  and  other  conditions  were  maintained 
the  same.     It  Is.  therefore,  the  ratio  of  the 
vector  sum   of  the  voltages  or  the  distrib- 
uted colls  to  ihelr  arithmetical  sum.     This 
ratio  la  also   called   the  distribution-factor. 


befoi 


malleable  iron. 

BREAKDOWN  TORQUE — Then 
torque  which  an  a-c.  motor  can  exe: 
being  brought  to  rest,  when  this  n 
torque  is  greater  than  the  torque 
speed.  A  motor  which  gives  Its  greatest 
torque  at  zero  speed  has  no  breakdown 
torque.  The  term  Is  used  In  connection 
with  induction  and  synchronous  motors.  It 
Is  also  called  "pull-out  torque"  and  "stalling 

BREAKERS,  CIRCUIT— Special  forms  or 

switches,  usually  automatic,  for  breaking  a 
fircult    under    abnormal    conditions.     (For 


.   2638-56   N.  Crawford  Ave..  Chicago, 


It  somewhere  between  the  level  of  the  axle 
and  10°  to  45°  from  the  top. 

BREATHING  VENTS.  TRANSFORMER. 
— A  device  by  which  the  Inhalation  and 
exhalation  of  air  can  take  place  with 
changing  temperature,  due  to  variation  of 
transformer  load,  while  introducing  as  little 
moisture  as  possible.  A  small  tube,  opening 
into  the  top  of  the  transformer,  connects 
to  a  chamber.  In  which  Is  a  drying  chem- 
ical, such  as  quick  ilme,  calcium  chloride, 
etc.  If  for  outdoor  use,  baffle  plates  to 
prevent  the. entrance  of  rain  or  snow  are 
provided.  A  special  type  of  these  vents  is 
called  an  oil  conservator,  which  see. 

BREAZNELL.  J.  H— 28  Court  St..  Brook- 
lyn. N.  Y.  Manufacturer  of  dry  battery 
connectors  and  terminal  connectors  for 
automotive  ignition  and  electrical  purposes. 
Established    1914.       J.    H.    "— 


BRECHT  CO.— St.  Louis.  Mo.  Manufac- 
turer of  electric  meat  choppers. 

BREECHING,  BOILER  SMOKE— This  Is 
i  sheet  steel  duct,  usually  of  rectangular 
:ross  section,  Installed  horizontally  at  the 
rear  of  the  boiler  for  conveying  the  smoke 
and  gases  from  the  boiler  flues  to  the  smoke 
itack  or  chimney.  When  the  stack  serves 
*  battery  <or  group)  of  boilers  the  breech - 
ade    progressively    larger 


=otve 


the 


fro 


the 


boiler 
Manufacturers: 

Codd  Co..  E.  J.,  700-708  S.  Caroline  St.. 
Baltimore,    Md. 

Lancaster  Iron  Works.  Lancaster.  Pa. 

BREEZE  METAL  HOSE  MFQ.  CO.— 22 
Calumet  St..  Newark.  N.  J.  Manufacturer 
of  flexible  metal  hose,  tubing  and  acces- 
sories. Business  established  1906.  President. 
Orrln  O.  Cock;  secretary,  A.  F.  Miles; 
treasurer  and  general  manager.  Colrnan  S. 
O'  Lough  lln. 

BR  EEZER.— Trade  name  for  electric  fans 
manufactured  by  the  Lfndstrom,  Smith  Co., 
3212-38   W.   Lake  St.,   Chicago,   III. 

BRENKERT  LIGHT  PROJECTION  CO. 
—49  Cortland  Ave..  Detroit,  Mich.  Manu- 
facturer of  at ereost Icons,  floodlight  pro- 
jectors, spotlights,  searchlights  and  acces- 
sories. Business  established  1909.  President. 
J.  W.  Brenkert,  Sr.;  secretary.  Joseph 
Brenkert;  treasurer,  Karl  Brenkert. 

BRENNAN  ft  CO.,  JOHN — 24th  St.  and 
M.  C.  R.  R„  Detroit.  Mich.  Manufacturers 
of  boilers,  tanks,  etc.  Business  established 
1E47.  President.  F.  S.  Werneken;  vice- 
president.  H.  S.  Werneken;  secretary  and 
treasurer,  F.  E.  Werneken. 

B  REN  OPTICON.— Trade  name  for  stere- 
opt icons  manufactured  by  the  Brenkert 
Light  Projection  Co.,  49  Cortland  Ave., 
Detroit,  Mich. 

BREWSTER  CO.,  INC.,  THE  WILLIAM. 
—30  Church  St..  New  York.  N.  Y.  Manu- 
facturer of  demagnetized  and  electric  en- 
gravers. 

BRICK  AND  TILE,  ACIDPROOF  FOR 
BATTERY  AND  ELECTROCHEMICAL 
ROOMS.— Brick    and    tile    for   this    purpose 


of  the  Joints.    The  floor  should  slope 

1  In.  In  9  or  10  ft.  and  the  slope  should  end 

in  a  gutter  connected  with  a  tile  drain. 

Manufacturers: 

D  eld  en    Brick   Co.,    The,    712   Tuscarawas 
St.,   W-,  Canton.  Ohio. 

BRICKS,  FIRE.  FOR  BOILER,  ELEC- 
TRIC AND  OTHER  FURNACES— Fire 
bricks  are  bricks  made  of  special  fire  claya 
or  compositions  that  will  endure  the  very 
high  temperatures  now  developed  In  boiler 
practice  or  In  other  furnaces.  The  qualities 
of  a  Are  brick  are  Judged  by  the  plasticity, 
the  hardness  and  probability  of  cracking, 
tensile  and  compressive  strength,  etc.  The 
plasticity,  or  tendency  of  the  brick  to 
become  plastic,  usually  occurs  at  a  tem- 
perature much  below  the  melting  point,  but 
It  may  cause  the  brick  to  become  deformed 
under  the  stresses  to  which  It  is  subjected. 
Fire  bricks  are  generally  made  of  Are  clay 
of  various  compositions.  For  special  pur- 
pones,  such  as  for  some  very  high  tempera- 
ture   furnaces,    other    refractory    materials, 
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mich  as  carborundum,  silica,  kleeelguhr, 
etc..  are  made  into  bricks.  The  thermal 
conductivity  of  some  of  these  Is  less  than 
fire  brick  and  this  is  very  Important  In  the 
construction  of  electric  furnaces,  for  in- 
stance, where  as  much  heat  as  possible 
should  be  retained  in  the  furnace. 
Manufacturer*: 
Bernlts  Furnace  Appliance  Co.,  15  State 

St..   Boston.   Haas. 
Betson  Plastic  Fire  Brick  Co.,  Inc.,  Rome, 

N.  T. 
Big    Savage    Fire    Brick    Co..    Frostburg, 

Md. 
Denver     Fire     Clay     Co.,     Denver,     Colo. 

•■DFC." 
Detrlck  Co.,  M.   H..    155   E.    Superior  St.. 

Chicago.   III.      ■Detriok." 
Drake      Non-Clinkerlng      Furnace      Block 
Co..    Inc..    3    Beekman    St.,    New    York. 
N.  T.     "Drake." 
Gravert,    Inc..    William    J..    246    Jackson 

Ave.,  Long  Island  City,  N.  Y. 
Green    Fire    Brick    Co..    A.    P.,    Mexico, 
Mo.        ■'Empire,"       "Crown,"       "Stand- 
ard." 
Harbison -Walker  Refractories  Co..  Farm- 
ers Bank  Bldg..  Pittsburgh,  Pa. 
Joint  less   Fire    Brick   Co..    1130    Clay   St.. 


Co.,    The,    Ash- 


I.  Mo.     (Also  fire 
Los    Angeles    Pressed 
Bldg..  Los  Angeles,  Ci 


Bank  Bldg..  Los  Angeles,  Cal. 

Texarkana  Pipe  Works,  Texarkana,  Tex. 

Woodison  Co.,  The  E.  J..  Detroit,  Mich. 

BRIDGEPORT  BOILER  WORKS  CO., 
THE.— 202  Housatonlc  Ave..  Bridgeport, 
Conn.  Manufacturers  of  water- tube  and 
fire- tube  boilers.  Business  established 
18SS.  President,  treasurer  and  general 
manager.  H.  N.  McCathron;  secretary, 
John   McCathron. 

BRIDGEPORT  BRASS  CO.— Bridgeport. 
Conn.  Manufacturer  of  electrical  wires, 
commutator  bars,  rings,  segments,  and 
other  copper  and  bronie  products,  presi- 
dent. Frederick  J.  Kingsbury;  vice-presi- 
dent. W.  H.  Webster;  secretary,  R.  I. 
Nelthercut;  treasurer  and  geneial  manager, 
Guy  T.  Miller;  sales  manager,  Warren  D. 
BlaU.  Main  office  and  factory,  Bridgeport. 
Conn.  Branch  offices.  Woolworth  Bldg.. 
New    York,    N.    Y.;    1106    State-Lake  Bldg.. 


BRIDGEPORT  HARDWARE  MFG. 
CORP.,  THE.— Bridgeport.  Conn.  Manu- 
facturer of  acrew  drivers,  nail  pullers,  etc. 
President.  Willis  F.  Hobbs;  secretary,  Ar- 
thur I.  Piatt;  treasurer,  Harry  B.  Curtis. 

BRIDGEPORT  ROLLING  MILLS,  INC.. 
THE.— Bruce  and  Stratford  Ave.,  Bridge- 
port. Conn.  Manufacturer  of  brass,  nickel 
silver  and  bronce.  Business  established  1919. 
President,  William  R.  Bull;  vice-president 
and  general  manager.  George  D.  Stearns: 
secretary,  treasurer  and  sales  manager, 
Anton  C.  RaflTauf. 

'  BRIDGES.— Trade  name  for  friction 
clutches  manufactured  by  the  Bawden  Ma- 
chine    Co..     Ltd.,     163-176     Sterling    Road. 


S  I  G  N  A  l_— Structures    spanning 
tracks;    usually    made    of    structural    sieei 
In     electrified      trunk-line     railways     usini 
ry"   overhead,   the   bridges  suppor 
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s  300  fi 


._.     e  spaced  as  .   _.. 
more.    In  signal  work  similar  brldgea 
be  used  to  support  the  semaphores. 
Manufacture  re; 

AMERICAN  BRIDGE  CO..  30  Church  St. 
New  York,  N.  Y.     (See  display  adver- 


.  ^  '   1267.) 

a -Brady  Co.,  Syracuse.  N.  Y. 

Itenubllc  Structural  Iron   Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
Bast  63rd  St.,  Cleveland,  Ohio. 
BRIDGES,    RECEPTACLE     MOUNTING. 
—Metal  brackets  used  for  mounting  recep- 
tacles   In    outlet    boxes,    etc..    which    are 
usually   made   adjustable   to    accommodate 


Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St. 
Bridgeport,  Conn.    "Bryant." 

Caldwell  &  Co..  Inc..  Edward  F..  36-40 
W.  16th  St..  New  York,  N.  Y. 

Farles  Mfg.   Co.,  Decatur,  III. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave..  Pittsburgh,  Pa. 

BRIDGES,  WHEATSONE.  LABORA- 
TORY STANDARD.— These  are  Wheatsom 
bridge  seta  of  special  design  to  secure  tht 
highest  possible  accuracy  In  laboratory 
measurements  of  resistance  and  conduct- 
ance. Their  colls  for  obtaining  adjustable 
resistances  and  their  ratio  colls  are  usually 
certified  to  be  within  a  certain  guaranb     " 

The  adjustable  colls  are  arranged  either  on 
the  1-2-3-4  plan,  the  9  or  10-coll  decadr 
plan,  or  some  special  decade  plan.  Some- 
times separate  standard  resistance  unit* 
are  used  as  ratio  colls.  The  battery  ant 
galvanometer  are  nearly  always  seuarati 
from   the    bridge    proper.    All   con  tad 


mint 


.  .  the  Carey  Foster  bridge  oi 
the  Kelvin  double  bridge  may  be  used;  the 
Carey  Foster  bridge  also  Is  well  adapted  to 
the  measurement  of  temperature  coefficients 
of  resistance.  The  essential  features  of  the 
Carey  Foster  bridge  are  a  slide  wire  for 
the  two  ratio  arms  of  the  bridge  and  a 
commutatlng  device  by  means  of  which  the 
colls  whose  resistances  are  being  compared 
can  easily  be  interchanged.  The  distinctive 
advantage  over  the  ordinary  bridge  meas- 
urements  is   the  elimination   of  alt   contact 

designed  for  the  comparison  or  standard 
resistances,  connection  being  made  through 
mercury  cuds.  The  Kelvin  double  bridge  la 
nlso   well  adapted   for   the   measurement  of 

a  nee  of  contacts  and  other  unknown  resist- 
ances are  eliminated.  It  differs  from  the 
four-arm  bridge  In  the  addition  of  two 
auxiliary  resistances  -which  are  placed  in 
"  shunted  around  the  resistance  to 
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lated. 


Central    Scl-ntlflc    Co..    460    E.    Ohio    St., 

Chicago.   111. 
Foote,   Pierson  &  Co..  160-162  Dunne  St., 

New  York.  N.  Y. 
General  Rndlo  Co..  11  Windsor  St..  Cam- 
bridge,   Mass. 
Hlndle.    Charles   F.,    46    Spring  St..   Ossl- 
ning.  N.Y,  (Special  types.)    "American." 
LKKns  *  NOHTHKI'P  CO..  4901  Stenton 
Ave.,   Philadelphia.   Pa.     "Hoopes." 

.-Gray  Co..   64-70  Johnson  St.,  Ger- 
.   _  itown.  Philadelphia.  Pa. 
Standard    Scientific   Co..   147-153   Waverly 

PI.,  New  York.  N.  Y.     "Stnnslco." 
THOMPSON -LEV  BRING    CO..    327    Arch 
St..  Philadelphia,  Pa.    "Peerless."    (See 
display   adv.    pane    1236.) 
WELCH  MFG.  CO..  W.  M..  1S1B  Orleans 

St..  Chicago,   III. 
WTnianis,      Brown      &     Earle.     Inc.,      918 

Chestnut  St..  Philadelphia.  Pa. 
BRIDGES,  WHEATSTONE.  PORTABLE. 
-These  bridges  consist  of  a  compact  as- 
embly  of  resistors  and  contact  keys  (some- 
Imes  nlso  a  portable  galvanometer)  for  the 
onventent  measurement  of  resistances, 
'he  resistors  are  connected  to  form  a 
Vh  rats  tone's  bridge  and  are  arranged  In 
ither  the  assorted -unit,  the  decade  or  the 
lial  forms.  The  whole  assembly  Is 
nounted  in  a  box  which  Is  provided  with 
handle  for  convenience  In  carrying. 
Tuny  different  makes  and  styles  are  on 
he  market.  Also  see  Testing  sets,  port- 
ble     (battery,     bridge    and     galvanometer 
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Bunnell  A  Co.,  .1.  H..  12  Park  Place,  New 

York.  N.  Y.     "Bunnell." 
Central    Scientific    Co.,    460    E.    Ohio    St.. 

Foote,  Pie'rsoii  A  Co..  Inc.,  160-162  Duane 
St..  New  York,  N.  Y. 

General  Radio  Co..  11  Windsor  St.,  Cam- 
bridge. Mass.      (Slide  wire.) 

TJ-:i.;i>H  &  NOitTHRUP  CO.,  4901  Stenton 
Ave.  Philadelphia.  Pa. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown.   Philadelphia.  Pa. 

IWWliON  ET.KCTIUCAL  INSTUl'MEXT 
CO..  4  Norfolk  St..  Cambridge.  Mass. 

THOMPSON- LEVERING  CO..  327  Arch 
St..  Philadelphia,  Pa.  "Peerless."  (See 
d'splny  edv.  page  12SG.) 

Williams,  Brown  A  Earle.  Inc.,  918  Chest- 
nut St..  Philadelphia,  Pa. 


BR1DGETON  CHANDELIER  CO.— Bel- 
mont A  Oxford  Sia.,  Bridgeton,  N.  J. 
Manufacturer  of  lighting  fixtures.  Busi- 
ness established  1912.  President.  J.  L. 
Rice;  vice-president  and  sales  manager.  J. 
P.  Reeves;  secretary,  treasurer  and  gen- 
eral   manager,    L.    M.    Felmey. 

BRIDGING.— A  term  used  in  telephony  to 
Indicate  the  connection  of  bells  and  colls 
bridged  across  the  two  sides  of  the  line  or 
in  multiple.  It  also  refers  to  a  system  of 
party-line  telephones  In  which  the  Instru- 
ments are  connected  In  this  manner  Instead 

BRIGGS  A  STRATTON  CO.— Milwaukee. 
Wis.       Manufacturer     of     battery- charging 

sets,  circuit  breakers,  automobile  lamps. 
refrigerators,  relays,  switches  and  other 
electrical  specialties.  Business  established 
1909.  President  and  general  manager.  S.  F. 
Briggs;  vice-president,  secretary  and  treas- 
urer, F.  W.  Manegold;  sales  manager  (elec- 
trical specialties),  E.  M.  Soreng:  sales  man- 
BCOr  (refrigerators),  H.  O.  Jubell.  Main 
office  and  factory.  1047  Louis  Ave.,  Milwau- 
kee. Wis.  Branch  offices.  708  Ford  Bldg., 
Detroit,  Mich.;  621  Guardian  Bldg.,  Cleve- 
land. Ohio. 

BRIGHT  STAR.— Trade  name  for  flash- 
lights made  by  the  Bright  Star  Battery  Co., 
310  Hudson  St..  New  York,  N.  Y. 

BRIGHT  STAR  BATTERY  CO.— New 
York.  N.  Y.  Manufacturer  of  flashlights, 
flashlight  batteries  and  cases.  President. 
Israel  Koretzky:  secretary  and  treasurer. 
Harry  Koretxky;  general  manager,  Freder- 
ick D.  Conklln.  Main  office  and  factory. 
310  Hudson  St..  New  York,  N.  Y.  Branch 
offices  and  warehouses.  9  8.  Clinton  St.. 
Chicago.  III.;  634  Merchants  Exchange 
Bldg..  San  Francisco,  Cal.  Sales  repre- 
sentatives. Slaughter- Rlter  Co..  1821  Com- 
merce St..  Dallas,  Tex.;  Walter  E.  White. 
P.  O.  Box  302,  St.  Johns.  New  Foundland, 
Can. 


:  to  the 

face.  Its  brightness  depends  both  upon  the 
Intensity  of  Illumination  and  the  diffusing 
properties  of  the  surface,  since  much  of 
the  light  Is  absorbed  and  lost;  for  an  Im- 
perfect d  iff  user  the  brightness  may  vary 
with  the  angle  of  view.  The  brightness  of 
two  objects  having  equal  illumination  In- 
tensities- but  differing  in  color  is  different 
because  of  their  different  absorption 
Brightness  Is  expressed  In  candlepower  per 
sq.  cm.  or  per  sq.  In.,  and  in  lamberts. 
which  Is  the  brightness  of  a  perfectly  dif- 
fusing surface  radiating  or  reflecting  one 
lumen  per  sq.  cm.  For  most  purposes  the 
mlllilambert  (0.001  lambert)  is  the  prefer- 
able practical  unit. 

BRIGHTWHITE.— Trade  name  for  white 
hronxe  for  fixtures,  etc..  manufactured  hv 
the  MTrete  Metal  Co.  of  Mass.,  Incl,  22E 
Main  St..  Springfield.  Mass. 

BRILL  CO.,  THE  J.  G.— 62nd  St.  A 
Woodland  Ave..  Philadelphia,  Pa.  Manu- 
facturer of  electric  ears  and  car  equipment. 
Business  established  1868.  President,  Sam- 
uel M.  Curwen;  vice-presidents.  W.  H. 
Heulings.  Jr.:  J.  W.  Rawle;  secretary.  Hen- 
ry C.  Ealing:  treasurer.  Edward  P.  Rawle: 
general  manager,  Robert  B.  Llddell;  sales 
manager.  W.  H.  Heullnga,  Jr.  Sales  rep- 
reaen&Ltlvea.  American  Car  Co.,  St.  Loula. 
Mil;  G.  C.  Kuhlman  Car  Co.,  Cleveland, 
Ohio:  Wason  Mfg.  Co.,  Springfield,  Mass. 

BRILLIANT.— Trade  name  for  electric 
signs  made  by  the  Brilliant  Sign  Co.,  IS31 
Washington  Ave..  St.  Louis,  Ho. 

BRILLIANT  MFG.  CO.— 1437  Ridge  Ave., 
Philadelphia.  Pa.  Manufacturer  of  elec- 
tric  signs. 

BRILLIANT    SIGN    CO.— 8631    Washing- 
ton   Ave.,   St.  Louis,   Mo.     Manufacturer  of 
signs  and  letters.    Buslnt 
891.     Pr— '-*      ■      -      "      ■ 

John 'AT  Kohl, 

BRINK,  INC.,  C.  I -—24  Gold  St.,  Boston. 
Mass.  Manufacturer  of  electric  signs  and 
theatrical  lighting  equipment.  Business  es- 
tablished 1866.  President  and  treasurer. 
Charles  I.  Brink:  general  manager,  John  C. 
Brink.     Factory,  South  Boston,  Mass. 


BRISTOL— Trade 

Co..    Bristol.   Conn. 


II.   Bristol;   secre- 

sry.      S.      H.      Bristol;      treasurer.      Harris 
t'hittcmore;  general  manager,  J.  P.  Greer; 
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sales  manager,  H.  L.  Griggs.  Main  office 
and  factory.  Waterbury,  Conn.  Branch  of- 
fices. Boston,  Mass.;  New  York.  N.  Y.; 
Pittsburgh,    Pa.;    Chicago.    111.;    San    Fran- 


Mclntoah  Battery  &  Optical  Co.,  217-223  N. 
Desplaines  St.,  Chicago.  111. 

BRITASDAY.— Trade  name  for  lighting 
fixtures  manufactured  by  the  Pittsburgh 
Metal  Spinning  ft  Stamping  Co.,  821-823 
Locust  St.,  Pittsburgh.  Pa. 

BRITE  LITE  LAMP  MFG.  CO.,  INC Hi 

Oxford  St.,  Providence,  B.  1.  Manufacturer 
of  tungsten  lamps.  President.  George  Co  by; 
secretary  and  treasurer,  Ely  Egnatoff;  sales 
manager,  A.  Ullman. 

BRITELITE.— Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the  J.  H. 
Edmunds  Co.,  Ltd.,  226  Richmond  St.,  W., 
Toronto,  Ont..  Can. 

BRITERLITE.— Trade  name  for  commer- 
cial Ugh  ting  unit  manufactured  by  the 
Wagner- Woodruff  Co.,  830  S.  Olive  St.. 
Los  Angeles.  Cal. 

BRITISH  COLUMBIA  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Secretary- treasurer.  Capt.  W. 
J.  Conway,  *0t  Yorkshire  Bide.,  Vancouver, 

BRITISH  COLUMBIA  ELECTRICAL  CO- 
OPERATIVE   ASSOCIATION.  — Chairman, 

George  Kidd,  general  manager,  British  Co- 
lumbia Electric  Railway  Co.,  Vancouver, 
B.  C.  Can. 


used  In  the  United  States  and  othi__  __.„ 
Ilsh- speaking  countries.  It  Is  the  1/lSOtb 
part  of  the  neat  required  to  raise  the  tem- 
perature of  one  pound  of  water  from  32°  to 
212°  Fahrenheit.  It  Is  substantially  equal 
to  the  heat  required  to  raise  the  tempera- 
ture of  one  pound  of  water  from  63°  to  84° 
F.  One  B.  t.  u.  equals  252  calories.  The 
British  thermal  unit  is  sometimes  descrip- 
tively called  the  pound-degree  Fahrenheit. 

BRITTON  &  DOYLE.— 205  Canton  BIdg.. 
Cleveland,  Ohio.  Manufacturers  of  electric 
sheet  and  press  plate  heaters. 

BRL.-aVrade  name  for  electric  cranes. 
hoists,  industrial  trucks  and  tractors  made 
by  the  Baker  R  ft  L  Co..  Cleveland,  Ohio. 

BROADSIDE. — Trade  name  for  photo- 
graphic arc  lamps  manufactured  by  M.  J. 
Wohl  ft  Co.,  Inc.,  Payntar  Ave.  &  Hancock 
St.,  Long  Island  City.  N.  Y. 

BROADWAY  RADIANT.— Trade  name 
for  commercial  lighting  units  manufactured 
by  the  Manhattan  Distributing  Co.,  Trans- 
portation Bids'.,  Chicago.  III. 

BROCKLEN  UNDERGROUND  ELEC- 
TRICAL MFQ.  CO.— Olenside,  Pa.  Manu- 
facturer of  electrical  underground  con- 
struction tools  and  specialties.  Business 
established  1914.  President  and  general 
manager.  E.  L.  Brock  way;  secretary  and 
treasurer.  C.  M.  Brockway, 

BROHARD  CO.— Philadelphia,  Pa.  Manu- 
facturers of  expansion  bolts. 

BROILERS,  ELECTRIC— Electric  broil- 
ers are  cooking  utensils  In  which  the 
article  being  broiled,  such  as  s  steak,  Is 
subjected  to  the  direct  heat  of  the  heating 
element  which  usually  Is  placed  above  the 
food  to  be  broiled.  There  is  usually  a  heat- 
reflecting  plate  above  the  element  to  direct 
the  heat  down  on  the  food.  Separate  broil- 
ers are  made  chiefly  for  hotel  and  restau- 
rant use.  Electric  ranges  frequently  have 
a  broiling  oven  below  the  baking  oven  with 
a  single  heating  element  between  them. 
Broilers  may  sometimes  be  made  from  a 
chafing  dish  or  grill  by  placing  a  reflecting 
plate  over  the  heating  unit,  which  Is  In- 
serted above  the  dish  containing  the  food. 

Manufacturer!: 

Bramhall.  Deane  Co.,  261-265  W.  3Sth  St., 
New  York.  N.  Y.     "Deane." 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Dow  me  St.,  Stratford,  Ont..  Can. 
"Hot point."  "Edison." 

Canadian  General  Electric  Co..  Ltd.,  tit 
King  St..  W..  Toronto.  Ont.,  Can. 

Clemens  Electrical  Corp-.  Ltd.,  197  King 
William  St..  Hamilton.  Ont..  Can. 

Duparquet.  Huot  ft  Moneuae  Co.,  108-114 
W.  22nd  St..  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC..  5B60  W.  Taylor  St.,  Chicago,  HJ. 
"Hotpolnt,"  "Edison."  (Sea  display 
adv.  pages  1292-1293.) 

Weeks  Mfg.  Co.,  H.  G..  Hamilton.  Ohio. 
"Auto-Grill." 


BRO  MATES.— Salts  of  bromlc  acid 
(HBrOt).     They   are   readily   produced   by 

electrolysing  alkali  bromide  solutions,  using 
a  smooth  platinum  anode. 

BROMINE — Bromine  Is  a  heavy,  dark- 
red  liquid  which  gives  oft  abundant  vapor 
when  exposed  to  the  air,  the  vapor  having 
a  strong,  disagreeable  odor  and  attacking 
the  eyes  and  membranes  of  the  throat  and 
nose.  Its  symbol  Is  Br;  sp.  gr.  (liquid)  3.2; 
m.p.  — 7°  C;  b.p.  B9"  C.  It  Is  recovered 
from  the  Stassfurt  salt  deposits  In  Europe 
...  .   _._,_.     .   , jn  Michigan.  Ohio. 

,     done  by 

electrolysis  similarly  to  the  production  of 
chlorine.  In  1919  about  I.00O.O00  lbs.,  valued 
at  70o  per  lb.,  was  produced  In  the  United 
States.  It  Is  used  as  an  oxidizing  agent 
and  Its  compounds  are  used  tn  photog- 
raphy, medicine  and  the  dye  Industry. 

BROMION.— The  constituent  of  a  bromide 
salt  which  Is  liberated  by  electrolysis  at 
the  anode. 

BROMOFORM,— CHBr,;  can  be  made 
electrolytioally  using  an  electrolyte  con- 
taining potassium  bromide  (KBr)  and  ace- 
tone or  alcohol. 

BRONZE. — Strictly  speaking,  brome  is 
an  alloy  of  copper  and  tin,  as  contrasted 
with  brass,  which  Is  an  alloy  of  copper  and 
sine.  Where  other  metals  are  alloyed  with 
either  bronze  or  brass  a  point  Is  reached 
at  which  It  Is  difficult  to  say  whether  the 
alloy  Is  bronie  or  brass.  The  more  com- 
monly specified  bronzes,  such  as  phosphor, 
silicon,  manganese.  Tobln.  etc..  are 
stronger  and  more  difficult  to  work  than 
brass.  The  tools  and  methods  for  working 
them  are  much  the  same,  however,  as  are 
their  responses  to  the  same  heat  treatment. 
Bronie  has  frlctlonat  characteristics  supe- 
rior to  brass;  It  Is  much  used  for  bearings, 
usually  containing  a  small  percentage  of 
lead.  Up  to  a  copper  content  of  86%,  the 
electrical  conductivity  of  bronze  is  practi- 
cally constant  at  10%  of  that  of  pure  silver. 
Above  85%  copper  the  conductivity  rises 
sharply  to  approach  that  of  copper.  Also 
see  Phosphor  bronze;  wire,  bronie. 

BRONZE  INGOTS.  SHEETS,  RODS  AND 
TUBES.- Bronze  Is  frequently  sold  In  the 
form  of  Ingots  to  manufacturers  who  do  not 
have  the  facilities  for  properly  preparing 
the  desired  alloy  compositions.  In  this 
form  it  is  used  for  castings.  The  sheets. 
rods  and  tubes  are  used  for  a  number  of 
electrical  products,  where  the  characteris- 
tics of  good  conductivity  and  strength  are 
desired.  Many  contact  nprlngs  are  made 
of  bronie  for  use  on  relays.  Interrupters. 
etc.  Bronie  is  also  used  extensively  as  n 
bearing  material  and  is  applied  to  small 
motors   and   many  other  rotating  parts  of 
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worked  In  about  the  same  manner  as  brass 
bars,   sheets,   rods,    eta.   which   see,   and  Is 
often  used  for  similar  purposes. 
Msnufacturarsi 

American     Copper    Products     Corp.,     200 
Broadwav.  New  York.  N.  Y.     (Sheets.) 
American  Manganese  Bronie  Co..  Holmes- 
burg      Junction,       Philadelphia,       Pa. 

Bridgeport  Rolling  Mills.  Inc..  The,  Bruce 

ft     Stratford    Ave.,     Bridgeport,    Conn. 

(Sheets.! 
Capitol     Brass     Works,     Detroit.     Mich. 

"Capitol." 
Chase     Metal     Works.     33  It     Grand     St.. 

Waterburv.  Conn.      "Chamet." 
Chase    Rolling    Mill    Co..    236    Grand    St.. 

Waterbury,  Conn.     (Ingots,  tubes.) 
Dallas  Brass   ft   Copper  Co.,   820  Orleans 

St.,  Chicago,  Id. 
Hungerford   Brass   ft   Copper  Co..  U.    T.. 

80    Lafayette    St.,    New   York,    N.    Y. 

Illinois   Smelting  A   Refining  Co..  410   N. 

Peoria  St..  Chicago,  Hi.     "XLNT." 
Lumen  Bearing  Co.,  Buffalo.  N.  Y.     "Ma- 

chinebronie." 
McAvity  ft  Sons.   Ltd.,    T.T  King  St..   St. 

John.  N.  B..  Can. 
Manhattan   Brass   Co..   Stt   E.   18th    St.. 

New  York.  N.  Y. 
Mlrete  Metal  Co.  of  Mass..  Inc.,  2EG  Main 

St.,  Springfield.  Mass. 
More-Jones    Brass    ft    Metal    Co..    3132-4* 

N.   Broadway,   St.   Louis.   Mo. 
Newman   Mfg.   Co.,    717-21   Sycamore   St.. 

Cincinnati.   Ohio.  . 

Randolph -Clowes     Co..     The,     Box     1012. 

Waterbury.  Conn. 
Rlphnfdson  Brans  Co..  The  Edbro,  S18  N. 

Holllday  St.,  Baltimore.  Md. 
SCOVILL  MFG.  CO..  99  Mill  St.,  Water- 

bury.  Conn.     (Sheets,  rods  and  tubes.) 

(Sen    display    advertisement    on    page 

1327.) 


Titan  Metal  Co.,  Bellefonte,  Pa.  (Rods 
and   for  sings.) 

Wheeler  Condenser  ft  Engineering  Co., 
CartereL  N.  J.     (Tubes.)     "Crescent." 

BRONZE  METAL  CO.— 30  Church  St.. 
New  York,  N.  Y.  Manufacturer  of  brass. 
bronze  and  composition  castings.  Journal 
bearings  and  babbitt  metal.  President. 
Alexander  Turner;  vice-president,  Arthur 
N.  Dugan;  secretary  and  treasurer.  Prank 
H.  Senn.     Factory.  Meadvllle.  Pa. 

BRONZE  POWDER  WORKS  CO.— Eliza- 
beth, N.  J.     Manufacturer  of  bronze  pow- 

BRONZE  POWDERS.— Bronie  powders 
are  powdered  metals  dissolved  In  amyl  ace- 
tate or  other  solvent  and  used  as  a  paint 
or  tint  to  produce  various  metal  finishes. 
They  are  used  on  some  electrical  products 
(or  this  purpose.  The  finish  produced  la 
not  necessarily  a  bronze  but  may  be  gold. 


Works  Co.,  Elizabeth, 
N.  J. 

Coe   Mfg.   Co.,    W.    H.,    Providence.    R.   I. 

Drakenfeld  ft  Co.,  Inc..  B.  F.,  60  Mur- 
ray  St.,   New   York.  N.  Y. 

Illinois  Bronze  Powder  Co..  170  W.  Ran- 
dolph   St..    Chicago.    III. 

Lucas  ft  Co.,  Inc..  John  822  Race  St.. 
Philadelphia,    Pa. 

Malone  Bronze  Powder  ^Vorks,  Inc.,  Ma- 
lone,    N.    Y. 

Morrill  Co.,  George  Co..   Norwood.  Mass. 

National  Bronze  ft  Chemical  Works.  220 
W.  42nd   St..  New  York.  N.  Y. 

Nikolas  ft  Co..  G.  J.,  1227-35  Van  Buren 
St.,  Chicago,  111. 

Ohio  Bronze  Powder  Co.,  1120  E.  162nd 
St.,   Cleveland,  Ohio. 

Rosenbuah  &  Solomon,  33rrt  St.  ft  Shields 
Ave..   Chicago,   111. 

Scientific    Mfg.    Co.,    8010    Superior   Ave.. 


Clev 


Ohio. 


Scientific     Product: 


Co.,     The,     Castle 


1'nlted     States     Bronze     Powder    Works, 

Inc..  220  W.  42nd  St..  New  York,  N.  Y. 

BROODERS  AND  HOVERS,  ELECTRIC. 

—Electrically    heated    enclosures    in    which 
zoung   fowl   are    raised.      The    heating   ele- 


■rmlned  point  within  the  brooder.  An- 
umer  form,  which  Is  used  more  as  a  pro- 
tection or  overhanging  shelter  and  Is  not 
completely  Inclosed.  Is  known  aa  a  hover. 
Electric  brooders  and  hovers  are  practically 
a  necessity  In  any  poultry  farm  that  tries 
to  raise  many  chicks  at  all  seasons  of  the 

Manufacturer!: 

Cyphers  Incubator  Co.,  Buffalo,  N.  Y. 
"Electrohover." 

Electric  Controller  Co.,  Central  Ave.  ft 
10th  St.,  Indianapolis,  Ind.  "Lectro- 
Hateh." 

Reliable  Incubator  &  Brooder  Co., 
Qulnoy.    111.      "Reliable." 

Wlnford  Mfg.  Co.,  30fl  Alaska  BIdg.,  Seat- 
tle, Wash.    "Wlnford." 

BROOK  DUCT. —Trade     name     for     non- 

etalllc    flexible    conduit   manufactured   by 


BROOKINS  CO.,  THE.— 1741  Euclid  Ave.. 
Cleveland.  Ohio.  Manufacturer  of  aisle 
lighting  fixtures  for  theaters.  President, 
C.  S.  Brookins:  vice-prealdent,  M.  K.  Mun- 
hall:  secretary,  W.  B.  Chapman;  treasurer, 
E.  F.  Fisher. 

BROOKLYN  MEDICAL  BATTERY  ft  IN. 
STRUMENT  CO.,  INC.— 991  Madison  St.. 
Brooklyn.  N.  Y.  Manufacturer  of  electro- 
therapeutic  apparatus.  President.  P.  W. 
Tunlson;  vice-president,  Edward  E.  Felten; 

BROOKS  ft  SONS,  M.  S.— Chester.  Conn. 
Manufacturers  of  bridle  rings. 

BROOKS,  GEOROE  B.— 101  N.  Main  St.. 
Providence,   R.  I.     Manufacturer  of  wiping 

BROOKS,     HALL     L.— Tomahawk,     Wis. 
Producer  of  cedar  poles. 
BROOKSTEEL.— Trade  name  for  flexible 

steel   conduit  and  armored  cable  manufac- 
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BROWN.— Trade  name  for  friction  clutch 
pulleys,  clutches,  etc.,  manufactured  by  the 
Brown  Clutch  Co.,  Sandusky,  Ohio. 

BROWN.— Trade  name  for  pyrometers, 
tachometers  and  other  electrical  Indicating 
and  recording-  Instruments  manufactured 
by  the  Brown  Instrument  Co.,  Philadelphia, 
Pa. 

BROWN  A  PENGILLY.— 807  E.  4th  91.. 
Loa-Xngelea.  Cal.  Manufacturers  of  relays, 
switchboards,  switches  and  transformers. 

BROWN  A.  SHARPE  GAGE— This  Is  the 
older  name  of  the  gage  now  used  to  express 
the  slxe  of  nearly  all  electrical  conductors 
■old  in  the  United  States.  The  name 
Brown  &  Sharpe  Gage,  abbreviated  B.  A  S. 
G..  la  still  very  widely  used,  but  It  should 
properly  be  called  the  American  Wire  Gage. 
which  la  Its  official  name.  This  gage  was 
developed  by  one  of  the  oldest  machinery 
and  gage  manufacturers  in  the  United 
States  (Brown  &  Sharpe.  of  Providence. 
R.  I.).  It  covers  wire  sizes  from  No.  40, 
for  the  smallest  wire,  to  No.  0000  (or  No. 
4/0)  for  the  largest  numbered  wire,  whose 
diameter  la  4*0  mils  (  =  0.160  In.).  Larger 
wires  are  designated   by   their  circular-mil 

BROWN  A  SHARPE  MFG.  CO. — Provi- 
dence, R.  1.  Manufacturer  of  gages  and 
milling  machines.  Main  office.  Providence. 
R.  I.  Branch  office,  628  W.  Washington 
Blvd.,   Chicago.  111. 

BROWN  CLUTCH  CO.,  THE— Sandusky, 
Ohio.  Manufacturer  of  electric  hoists,  fric- 
tion clutches,  pulleys,  and  other  power 
transmission  equipment.  President  and 
general  manager.  T.  T.  Morgan. 

BROWN  CO.,  THE  A.  £  F.— T9  Barclay 
St.,  New  York.  N.  Y.  Manufacturer  of 
gears,  shaft  hangers,  shaft  couplings  and 
other  power  transmission  equipment. 

BROWN  CO.,  THE  W.  B.— Bluff  ton.  Ind. 
Manufacturer  of  lamp  bases.  Business  es- 
tablished 1907.  President.  Oeorge  S.  Mor- 
ris; vice-president.  Albert  B.  Cllne;  secre- 
tary,   treasurer   and    general    manager,    W. 

BROWN  ENGINEERING  CO.— 123-127  N. 
3rd  St.,  Reading.  Pa.  Manufacturer,  of  fric- 
tion clutches.    Ellis  K.  Brown,  manager. 

BROWN,  HAROLD  P.— 120  Liberty  St.. 
vt„_.    Tork      N     y.      Manufacturer    of    rail 


ances.  President.  Alex  C.  Brown;  ..„ 
president  and  general  manager,  Melvln 
Pattlson:  secretary,  George  C.  Wing;  treas- 
urer. Charles  T.  Pratt.  Main  office.  Cleve- 
land. Ohio.  Factories,  Cleveland  and 
Elyria,  Ohio.  Branch  offices.  60  Church  St., 
New  York,  N.  Y.;  Oliver  Bldg..  Pittsburgh. 
Pa.;  208  S.  LaSalle  St..  Chicago.  III.; 
Monadnock  Bldg.,  San  Francisco,  Cal. 

BROWN      INSTRUMENT     CO.,     THE.— 
Philadelphia.   Pa.     Manufacturer  of  pyrom- 
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ager,  G.  W.  Keller.  Main  office  and  fac- 
tory. Philadelphia.  Pa.  Branch  offices, 
Hudson  Terminal.  New  York,  N.  Y.:  Oliver 
Bldg.,  Pittsburgh.  Pa.:  Ford  Bldg.,  Detroit. 
Mich.;  Conway  Bldg..  Chicago.  III.;  Railway 
Exchange,  St.  Louis,  Mo.;  137  McGlll  St., 
Montreal.  Que..  Can.;  17H2  Chnmpa  St., 
Denver.  Colo.:  676  Mission  St..  San  Fran- 
cisco, Cal.;  368  New  High  St.,  Loa  Angeles, 


_..NO  A  LUMBER  CO.— Mer- 
chants State  Bank  Bldg.,  Rhinelandcr.  Wis. 
Manufacturer  of  treated  and  untreated 
cedar  poles.  President.  L.  E.  Brown;  vice- 
president.  W.  A.  Brown;  secretary,  S.  T. 
Ingram.  Yards.  Rhinelander  and  Green 
Bay,  Wis. 

BROWN -PORT  ABLE— Trade  name  for 
entire  line  of  porlable  elevating,  conveying, 
loading  and  unloading  machinery  manufac- 
tured by  Brown  Portable  Conveying  Ma- 
chinery Co..  10  S.  LaSalle  St..  Chicago,  111. 

BROWN  PORTABLE  CONVEYING  MA- 
CHINERY CO.— Chicago.  111.  Manufacturer 
of  portable  and  electric  freight  elevators. 
portable  conveyors,  electrically  operated 
loaders  and  unloaders.  Business  estab- 
lished In  1911.  President  and  treasurer. 
Harwood  Frost;  vice-president  and  general 
manager.  George  W.  Clark :  secretary, 
Frank  Hall  Chltds:  sales  manager.  W.  M. 
Lyman.  Main  office.  10  S.  LaSalle  St.. 
Chicago,  m.  Branch  office,  30  Church  St., 
New  York  City.  Factory,  North  Chicago. 
111. 


BROWN  SAFETY  LADDER  MFG.  CO. 
—Manufacturers  of  ladders.  Sales  depart- 
ment, Swanstrom  Sales  Co.,  82S  Manhat- 
tan   Bldg..    Chicago.    III. 

BROWNE-NEIL     PROCESS A     process 

for  the  recovery  of  tin  from  tin  scrap  by 
boiling  the  scrap  In  a  solution  of  ferric 
chloride  (FeCl,).  the  tin  going  into  solution 
as  stannous  chloride  (SnCIi).  with  the  re- 
duction of  the  iron  salt  to  ferrous  chloride 
(FeCli).  The  resulting  liquors  are  then 
subjected  to  electrolysis  In  concrete  tanks 
with  graphite  anodes  and  tin  cathodes. 
separated  by  clay  diaphragms.  Circulation 
Is  maintained  from  the  cathode  to  the 
anode  compartments,  so  that  tin 
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copper.       Anodes    with    approximately    the 

trolysed  with  copper  cathodes  and  an 
electrolyte  made  by  treating  some  or  the 
granulated  anode  material  with  chlorine  In 
a  brine  solution.  In  this  electrolysis  most 
of  the  copper  was  deposited,  the  solution 
farther  purified  chemically,  and  the  nickel 
then  deposited  on  nickel  cathodes  with 
graphite  anodes. 

BROWNELL  CO..  THE.— Dayton.  Ohio. 
Manufacturer  of  engines,  boilers,  feed  water 
heaters  and  tanks.  Business  established 
1858.  President  and  general  manager,  J.  R. 
Brownell.  Jr.;  vice-president.  F.  C.  Trow- 
bridge; secretary  and  sales  manager.  W.  A. 
Drake;  treasurer,  A.  E.  Hartnett.  Main 
office  and  factory.  N.  Flndlay  St..  Dayton. 
Ohio.  Branch  offioes.  Pittsburgh.  Pa.: 
Cleveland.  Ohio:  Detroit.  Mich.:  Columbus, 
Ohio;  53  W.  Jackson  Blvd.,  Chicago.  Itt. 

BROWN  HOIST— Trade  name  for  electric 
hoists,  cranes  and  other  conveying  machin- 
ery manufactured  hy  the  Brown  Hoisting 
Machinery  Co..  Cleveland.  Ohio. 

BROWNIE.— Trade  name  for  electric 
hoists  and  pumns  manufactured  by  the 
Cherry  Tree  Machine  Co.,  Cherry  Tree.  Pa. 

BROWNIE.— Trade  name  for  oiling  de- 
vice manufactured  bv  the  Michigan  Lubri- 
cator Co..  3843  Beaubien  St..  Detroit,  Mich. 

BROWNIE  SA F ELI GHT.  —  Trade  name 
for  photograph  enlarging  lamps  manufac- 
tured bv  the  Eastman  Kodak  Co.,  Roches- 
ter N.  Y. 

BROWNING  &  CO..  VICTOR  R— 17701 
Lake  Shore  Blvd..  Cleveland.  Ohio.  Manu- 
facturers of  electric  cranes,  hoists,  motors, 
controlling  devices,  dredges,  etc. 

BRUCE-MACBETH  ENGINE  CO..  THE. 
— Cleveland.  Ohio.  Manufacturer  of  gas 
engines  and  flexible  shaft  couplings.  Pres- 
ident. C.  W.  Kelly:  vice- president  and  gen- 
eral manager.  C.  E.  Curtis;  secretary  and 
treasurer,  C.  J,  Snow.  Main  office  and 
factory,  2111  Center  St..  N.  W..  Cleveland. 
Ohio.  Branch  office.  Oliver  Bldg.,  Pitts- 
burgh. Pa.  Sales  representatives.  Sterns 
Electric  Equipment  Co.,  Buffalo.  N.  Y.; 
Hartwlcke-Etter  Co..  Sherman.  Tex.:  Har- 
ron,  Rlckard  &  McCone.  San  Francisco, 
Cal.,  Los  Angeles,  Cal. 

BRUMFIELD  ELECTRIC  SION  CO.— 18 
7th  St.,  San  Francisco.  Cal.  Manufacturer 
of  electric  signs  and  sien  lighting  equip- 
ment.   Business  established  1910. 

BRUN  N  ER      MFG.      CO tltlca,      N.      Y. 

Manufacturer  of  motor-driven  air  com- 
pressors. Business  established  1904.  Pres- 
ident, L.  J.  Brunner:  vice-president.  W.  B. 
Roemer;  secretary.  H.  R.  Beebe;  treasurer 
nnd  general  manager.  Q,  L,  Brunner;  sales 
manager.  J.  11.  Mehan.  Main  office  and 
factory.  Broad  &  Gilbert  fits..  Utlca.  N.  Y. 
Branch  offices.  Kansas  City,  Mo.;  Cincin- 
nati, Ohio. 

BRUNT  PORCELAIN  CO.,  THE,— Co- 
lumbus. Ohio.  Manufacturer  of  electrical 
porcelain   specialties.      Busii 
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bus.  Ohio.  Branch  office,  1837  Republic 
Bldg.,  £09  S.  State  St.,  Chicago.  Hi.  Sales 
representatives,  Henry  Landesberg,  1887 
Republic  Bldg..  Chicago,  III.:  W.  H.  Boaven, 
Jefferson  County  Bank  Bldg,,  Birmingham, 
Ala.;  W.  D.  Stewart.  1123  Broadway.  New 
York.  N.  Y. 

BRUSH.— A  conductor  which  forms  an 
electrical  connection  between  a  fixed  and 
a  rotating  part,  generally  of  a  dynamo- 
electric  machine.  The  rotating  part  may 
be  a  commutator,  as  In  a  d-c.  machine,  or 
a  set  of  slip  rings,  as  in  an  a-c.  machine. 
The  brushes  are  held  by  what  are  called 
brush  holders;  see  Holders,  brush. 

The  usual  materials  of  whloh  brushes  are 
made  are  carbon,  graphite,  mixtures  of 
metal  and  carbon  or  graphite,  woven  wire 
or  gauze,  leaf  Copper  or  thin  sheets  of  other 
metal  of  high  conductivity,  such  as  bronse 


CHARLES  FRANCIS.  —  An 
inventor  (born  at  Euclid,  Ohio. 
1849).  to  whose  work  In  the  field  of  arc 
lighting  and  generator  design  much  of  the 
later    development    of    electrical    apparatus 


In  1878  he  perfected  the 
aynamoeiecine  machine  known  by  his 
name,  and  In  1878  the  series  arc  tamp.  Mr. 
Brush   discovered    the    use  of  Iron    lamina  - 

the  use  of  copper- plated  carbon  brushes 
and  the  damper  winding  used  on  certain 
generators  and  motors.  He  did  much  to 
develop  and  perfect  the  lead  storage  bat- 
tery and  secured  many  patenta  by  which 
Improvements  In  the  manufacture  of  lead 
plates  were  effected.  In  1881  he  was  deco- 
rated by  the  French  Government  as  Cheva- 
lier of  the  Legion  of  Honor,  in  recognition 
of  his  discoveries  In  electricity.  In  1899 
the  American  Academy  of  Arts  and 
Sciences  awarded  him  the  Rumford  medal 
for  "the  practical  development  of  electric 
art  lighting."  In  1913  the  American  Insti- 
tute of  Electrical  Engineers  awarded  him 
the  Edison  medal. 

BRUSH-HOLDER  STUD — A  rod  forming 
an  electrical  connection  to  and  a  mechan- 
ical support  for  the  one  or  more  brush 
holders  of  a  set.  The  brush-holds*  stud  Is 
mechanically  attached  to.  but  electrically 
Insulated  from,  the  brush  rocker,  ring  or 
yoke.  It  Is  electrically  connected  to  a 
conductor  which  Joins  all  brush  sets  of  the 
same  polarity  to  one  terminal  of  the  ma- 
chine. 

BRUSH   HOLDERS.— See  Holders,  brush. 

BRUSH  LEAD.— The  angle  from  the  no- 
load  neutral  axis  through  which  the 
brushes  of  a  d-c.  generator  are  shifted  In 
the  direction  of  rotation   In  order  to  place 
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the  brushes  may  he  shifted  opposite  to  the 
direction  of  rotation,  In  which  case  they 
are  said  to  have  a  backward  lead  or  a  lag. 
Machines  with  Interpoles  have  practically 
no  lead  of  the  brushes. 

BRUSH  NAIL  EXPANSION  BOLT  CO.- 
Greenwloh.  Conn.  Manufacturer  of  expan- 
sion bolts. 

BRUSH,  PILOT.— A  brush,  often  one  of 
a  pair,  used  to  determine  the  voltage  drop 
between  any  two  segments  of  a  commu- 
tator of  a  d-c.  machine  while  It  Is  running; 
also  one  of  a  pair  of  brushes  left  In  con- 
tact with  the  commutator  of  a  synchronous 
converter  while  all  the  other  brushes  are 
lifted  oft  during  the  starting  period.  These 
brushes  permit  a  voltmeter  to  show  the 
polarity  of  the  converter  and  an  exciting 
current    to    pass    through    the    Shunt    field 

BRUSH  VOLTAOE  DROP.— The  electric 
pressure  required  to  force  the  current 
through  the  brush  and  its  contact  on  the 
drop  In  the  contact  d 
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decreases  while  the  current  density  In- 
creases, so  that  the  voltage  drop  Is  approx- 
imately constant  for  all  loads  and  Is  often 
taken  as  one  volt. 

BRUSH  YOKE. — The  rocker  arm,  quad- 
rant, ring  or  other  adjustable  support  for 
mechanically  connecting  and  maintaining 
the  brush-holder  studs  In  their  proper  rela- 
tive position.  If  the  brushes  as  a  whole 
are  to  be  given  a  lead  or  lag.  this  is  done 
by  means  of  the  brush  yoke. 
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BRUSHES,    CARBON    AND   GRAPHITE. 

— Carbon  arul  graphite  brushes  are  used 
extensively  for  generator  and  motor  work 
where  the  current  density  Is  not  high,  i.  e., 
from  30  to  60  amperes  per  sq.  in.  Carbon 
brush es  are  usually  treated  to  make  them 
"- lubricating    and    are    frequently 
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from  0.04  to  0.01  ohm  per  sq.  In.,  and  __ 
creases  with  an  Increase  In  current  density. 
Carbon  brushes  are  best  suited  for  low 
peripheral  speeds.  Graphite  brushes  may 
be  used  with  very  high  peripheral  speeds, 
and  their  softness  and  excellent  lubricating 
qualities  minimise  the  wear  on  commu- 
tators or  slip  rings.     Because  of  their  rela- 


duty  an  abrasive  is   ....       .  _   .  _ 

the  brush  compound,  giving  a  slight  clean- 
ing action.  These  brushes  are  made  ir 
both  round  and  rectangular  form  and  In  s 
variety    of    sizes    and    special    designs    fot 


commutator  or  slip  rings  which  Is  of  spt 
cial    Importance    In    motors    (hat    reverse 
direction  of  running. 
Manufacturers: 
Bartlett,    Inc..   H.    N..    19   Park    PI.,    New 

York,  N.  T. 
Bay  lis   Co..    The,    Nelson    St.,    Bloomfield. 

N.  J. 
Becker    Bros.,    25    N.    Jefferson    St.,    Chl- 
-lgo.   111.      '^B.  B." 


ixill-L 


1    Carb 


.    1022    I 


Michigan  St..  Indianapolis.  Ind.    "B-B." 
Calebaugh    Self- Lubricating    Carbon    Co.. 

Inc.,   1503  Columbia  Ave..   Philadelphia. 

Pa.     "No-Spark." 
Canadian  General  Electric  Co..    Ltd..   21! 

King  St..  W-,  Toronto.  Out..  Can. 
Canadian    Hanson    A    Winkle    Co..    Ltd.. 

The.  Toronto.  Out..  Can. 
Canadian     National     Carbon     Co..     Ltd., 

H Ulcrest  Park,  Toronto.  Ont..  Can. 
Canadian    Weatlnghouse    Co..    Ltd.,    San- 
ford  A  Myler  Sts..  Hamilton,  Ont,  Can. 

Chapln  Co..  Charles  B.,  201  Fulton  St.. 
New  York,  N.  Y. 

Cooley  Electric  Co.,  George  R.,  912  West- 
em  Ave.,   Seattle,  Wash. 

Corliss  Carbon  Co..  P.  O.  Box  377.  Brad- 
ford, Pa. 

Cosby  Electric  A  Machine  Co..  B.  R., 
170E  "    *—       ■-■-■■  -    -- 

N.  J. 
Dominion  Carbon  Brush  Co..  3B  Duke  St., 

Toronto.  Ont.,  Can.     "Dominion. '*- 
Eastern  Parts  Mfg.   Co..    Inc.,   135   Spring 

St..  New  York.  N.  Y.     "Pemko." 
Fleck  Carbon  Co.,  71  W.  Broadway.  New 

York,  N.  Y. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.  Y.   (See  adv.  pages  1103 -1821.) 
Hanson  A  Van  Winkle.   Newark.   N.  J. 
Hart   &    Co.,    124   N.    Main   St.,    Fostorla. 

Ohio.     "Langleben." 
Huff  Electrostatic  Separator  Co.,  Box  85, 

Arlington.  Mass.     (Graphite.) 
INDEPENDENT    LAMP    &    WIRE    CO.. 

1737  Broadway,  New  York.  N.  Y.     (See 

display  adv.    page    1251.1 
Jeandron.     W.    J..    229    Pulton    St.,    New 

York.   N.  T.      "Leearbone." 
Kilbourne  &  Clark  Mfg.  Co..  3*51  E.  Mar- 
ginal Way.   Seattle,   Wash.      "K    A   C." 
Le   Valley-Vltae 'Carbon    Brush    Co..    621 

W.  23rd  St..  New  York.  N.  Y.     "Vltne." 
Marine    Electric   Co.,    19B    Fremont    St.. 

San  Francisco,  Cal.     "Meoo." 
Mltcheli-Rand    Mfg.    Co..    IS   Veaey    St.. 

New  York.  N.  Y. 
MOROANITE  BRUSH  CO..  INC..  519-623 

-'.  nth  St..  New  York.  N.  Y.     Brushes 


for 


all  t 


s  of  e 


classes,  each  class  composed  of 
several  grades,  which  enables  "Morgnn- 
lte"  to  meet  the  demands  of  any  type 
of  apparatus.  ''Standard  Morgan ite." 
patented.  Is  a  natural  graphite  quality 
having  exceptional   commutatlng  char- 


particularly   i 


■   all    t 


.     i   of    t 
1    for    high-speed    I 


ates  best  on  undercut  ... 
Morgan!  te."  also  a  graphite,  rang? 
somewhat  stronger  mechanically  than 
the  above  and  designed  for  machines 
where  running  conditions  are  severe 
"Morganlte    Carbon."    a   complete    lln» 


of  carhon  brushes  In  t 


I  different 


■ties   of  varying   ha 
tlvity  for  all  types  ..    ..  . 
Morganlte.''     also     a     graphite. 


enable  them  to  withstand  severe  spark- 
ing without  damage.  "Copper  Morgan- 
lie"   brushes  are  admixtures  of  copper 


% 


Morgan  Ita  Brushes 


are  needed.    Bt „  .„ 

illustration)    Is    a    patented    method    of 
fixing  nexlbles  to  brushes  by  means  of 


soldered,  screwt 


r  bolted  form.    Send 


Flexible.    Fixed   to   Brushes 

for  bulletin  and  data  sheets.    The  serv- 
ices of  the  company's  technical  depart- 
ment are  at  your  disposal. — Adv. 
Munnlng  &  Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 


"Pyramid. 

Nlehoff  &  Co..  Inc.,  Paul  G..  232-:iS  ii. 
Ohio  St.,  Chicago.  111. 

Ohio  Carbon  Co..  The,  8219  Almlra  Ave.. 
Cleveland.  Ohio.    "Ohio." 

Otter  Mfg.  Co..  Inc.,  243-4S  W.  17th  St.. 
New  York,  N.  Y.  "Individual  Con- 
tainer." 

Perfection  Supply  Co..  98  Park  PL,  New 
York,  N.  Y.     "Perfection." 

Pittsburgh  Carbon  Brush  Co.,  Pittsburgh, 

N.  s.,  Pa. 

Pure  Carbon  Co..  Wellsville.  N.  Y. 

Pyle-National  Co..  The.  '334  N.  Kostner 
Ave.,    Chicago.    111. 

Speer  Carbon  Co..  St.  Marys,  Pa. 

Stackpoie  Carbon  Co.,   St.  Marys.  Pa. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.     "Standard -Baltimore." 

Superior  Carhon  Products.  Inc.,  Pough- 
keepaie.  N.  Y.     "Superior." 

Universal  Carbon  Co.,  1st  St.  A  Riverside 

Van  Nort  Carbon  Brush  Co..  1214  Olive 
St..  St.  Louis,  Mo. 

BRUSHES,  COPPER  LEAF  AND  GAUZE. 
—Copper  brushes  in  the  leaf,  gauze  and 
combination  forms  are  used  chiefly  on  ma- 
chines having  a  high  current  capacity,  such 
as  plating  or  electrolytic  generators.  They 
can  carry  160  amperes  per  sq.  In.  with  a 
contact  drop  of  less  than  0.6  volt.  The  leaf 
brushes  are  composed  of  several  thin  sheets 
or  leaves  of  copper,  securely  clamped  at 
one  end.  Gauze  brushes  are  made  of  a 
finely  woven  copper  cloth  of  high  conduc- 
tivity,  closely   wound.      The   gauze   brushes 


Barkelew  Electrlo  Mfg.   Co.,   Midflletnwn, 


.    111. 


i   N.   Jefferson   St.,   Chl- 


Boxlll-Bruel  Carbon  Brush  Co..  1022  S. 
Michigan  St.,  Indianapolis.  Ind.     "B-B." 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts..  Hamilton  Ont.,  Can. 
'  West  I  nghouse . " 

Chapln  Co.,  Charles  E..  201  Fulton  St.. 
New  York.  N.  Y. 

Cooley  Electric  Co..  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 

Corliss  Carbon  Co.,  P.  O.  Box  377,  Brad- 

Cuuck  Co..  Thomas,  Harrison  A  Loomls 

Sts.,   Chicago,    III. 
Dominion    Carbon    Brush    Co..    38    Duke 

St.,  Toronto,  Ont..  Can.    "Dominion." 
Fleck  Carbon  Co.,  71  W.  Broadway,  New 

York.  N.  Y. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.   Y.   (See  adv.  pages  1X01-1221.) 
Hart    A   Co.,    124    N.    Main    St.,    Fostorla, 

Ohio. 
Mltchcll-Rand    Mfg.    Co.,     18    Veaey    St., 

New  York,  N.  Y. 
Munnlng  A  Co..  A.  P.,  Church  St.,  Mata- 

wan.  N.  J. 
Ohio  Carbon  Co..   The.   8219  Almlra  Ava.. 

Cleveland.  Ohio.     "Ohio." 
Ohio    Electric    Specialty    Mfg.    Co..    The, 

Troy,  N.  Y. 
Perfection  Supply  Co.,  98  Park  Pl„  New 

York.  N.  Y.     "Perfection." 
Pure  Carbon  Co..  Wellsville,  N.-Y. 
Salem  Electrical  Supply  Co.,  9  Front  St.. 

Salem,  Mass. 
Standard   Electric  Machinery   Co.,    Balti- 
more, Md.    "Standard -Baltimore." 
Superior  Carbon    Products.    Inc.,    Pough- 

keepsle,  N.  Y.     "Superior." 
Walsh  Co..  John  F.,  28  Renne  Ave.,  Pitts- 
field,  Mass.     (Leaf.)    "K  A  W." 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO..    East   Pittsburgh.    Pa.     (See   dis- 
play adv.   pages  1396-1402.) 
BRUSHES,  COMMUTATOR.  MISCELLA- 
NEOUS.—C  o  m  m  u  t  a  t  o  r    and     slip-ring 
brushes  are  also  made  in  a  number  of  spe- 
cial types  and  forma  for  different  purposes. 
Bronze  and  brass  are  sometimes  used,  espe- 
cially  in   conjunction  with  Blip  rings.     For 
commutators  that  have  hard  mica  insulat- 
ing   segments,    special    brushes    containing 
an  abrasive  are  used  to  cause  the  mica  to 
wear  down  at  the  same  rate  as  the  copper 
bars.      Graphite    or    carbon    Is    often    com- 
bined   with   copper   leaf  or  gauze    brushes: 
such   composite   brushes   give   better  lubri- 
cation  and   less   scratching  than  all-metal 
brushes.      Brushes    are    also    furnished    In 
pairs,    connected    together,    and    in    various 
other   forms,    such    as    curved,    round    with 
turned  ends,  and  small  brushes  having  the 
Bhunt  or  pigtail  enclosed  In  a  spiral  spring. 


Barkelew  Electric   Mfg.   Co.,   Mlddletov 

Ohio. 
Becker   Bros..    25    N.    Jefferson    St.,   CI 


.___   .mobile.: 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W„  Toronto,  Ont.,  Can. 

Canadian  National  Carbon  Co.,  Ltd., 
Hlllcrest  Park,  Toronto.  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford  A  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Champion  Carbon  Mfg.  Co..  The.  305  1st 
National  Bank  Bldg..  Cincinnati.  Ohio. 
"Champion." 

Corliss  Carbon  Co.,  P.  O,  Box  377,  Brad- 
ford, Pa. 

Dixon  Crucible  Co.,  Joseph.  Jersey  City, 
N.    J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Metite  brushes  for  gen- 
eral- use.  Metite  Is  a  copper- graph  Ite 
brush  material  of  low  resistance  and 
containing  lubricant.  See  adv.  pages 
1203-1223. — Adv. 

General  Platers'  Supply  Co..  Inc..  489-493 
Broome  St.,  New  York,  N.  Y. 

JAB  Mfg.  Co.,  36  Eagle  St.,  Plttsfleld, 
Mass.     "J  A  B." 

Mltehell-Rand  Mfg.  Co.,  18  Veaey  St., 
New  York.  N.  Y. 
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I  BRUSH  CO..  INC..  519-523 
.,  New  York.  N.  T.  "Copper 
Morganite"  brushes  in  Ove  grades,  con- 
taining copper  and  finest  graphite  pro- 
curable in  vary  ins  proportion  h.  Suit- 
able grades  for  all  conditions  of  run- 


" Cop per    Morganite"    Brushes 

nlng  where  low  contact  drop  or  high 
current  density  in  the  brush  la  re- 
quired. Widely  used  for  low  voltage 
plating  generators,  rotary  converter  slip 
rings,  alternator  and  Induction  motor 
slip  rings.  Alio  see  this  company's 
entry  under  Brushes,  carbon  and  graph- 
ite.—Adv. 
National  Carbon  Co..  Inc.,  Highland  * 
Madison  Aves..  Cleveland,  Ohio.  "Co- 
lumbia Pyramid." 
Ohio  Carbon  Co..   The.  8219  Almira  Ave.. 

Cleveland.   Ohio.     "Ohio." 
Ohio    Electric    Specialty    Mfg.    Co..    The, 

Troy,  N.  T. 
Perfection   Supply  Co..  88  Park   PL,   New 

York,  NY.      "Perfection." 
Pure  Carbon  Co.,  Wellsvllle,  N.  Y. 
Speer  Carbon  Co.,  St.  Marys,  Pa. 
Standard    Electric   Machinery  Co.,    Balti- 
more, Md.     "Standard -Baltimore." 
Universal   Carbon    Co..   1st   St.    &    River- 
side Ave.,  Dundee,  III. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.  pages  1396- 1402.) 

BRUSHES  FOR  GLOBE  CLEANING 

Brushes  of  special  form  that  were  formerly 
much  used  by  arc-lamp  trimmers  for  clean- 
ing the  globes  of  arc  lamps.  They  are  stilt 
used  for  cleaning  these  and  other  globes. 
The  brush  Is  usually  round  or  oval  In  shape 
and  made  so  that  the  bristles  project  on  all 
sides.  A  twisted  wire  handle  and  bristle 
holder  Is  often  used. 
Manufacturers: 


Canadian  General  Electrti 
King  St.,  W.,  Toronto,  I 
Canadian   Westinghouse   • 
ford  A  Myler  fits..  Hamilton.  Ont.,  Can. 
"Westinghouse." 
Pease    Co..    The    C.    F.,    829    N.    Franklin 

St.,  Chicago,  III. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play   adv.    page    1321.) 
BRUSHES      FOR      INSULATING      COM- 
POUNDS,      PAINTS      AND      VARNISH.— 
Brushes    for    this    purpose    are    high-grade 
brushes  of  various  shapes  and  sizes  depend- 
ing upon  the  character  of  the  work  and  the 
material  to  be   applied.     Special   attention 
should  be  given  to  the  setting  of  the  bris- 
tles,  to   see   that   they   will   not   come   out 
easily.      The    compounds    are    usually    very 
sticky  and  thick  and  require  a  rather  stiff 
brush.     Paints  and  varnishes  do  not  require 
as  stiff  a  brush' and  where  they  are  used 
also    for  decorative    purposes,    a    very   fine 
brush,    usually    with   rather    short    bristles, 

Manufacturer!: 

Becker  Bros..  25  N.  Jefferson  St..  Chi- 
cago,   111.      "B.  B." 

Cusack  Co..  Thomas,  Harrison  &  Loomls 
Sts..  Chicago.  111. 

Eclipse  Air  Brush  Co.,  79  Orange  St.. 
Newark,  N.  J.     "Eclipse." 

BRUSHES,  PNEUMATIC  PAINT 
SPRAYING — These  brushes  are  made  In 
several  slies  and  forms  depending  upon  the 


class  of  work,  1.  «.,  whether  decorative  or 
art  work  Is  to  be  done  or  whether  It  Is  to 
be  used  for  house,  building,  machine,  furni- 
ture or  other  painting.  For  the  first  class 
of  work  a  very  fine  noxsle  Is  used  and  the 
paint  or  color  receptacle  Is  a  very  small  Tar 
which  Is  attached  to  the  handle;  the  air 
connection  Is  made  through  the  handle. 
Such  outfits  are  commonly  called  air 
brushes.  For  larger  work,  machine  paint- 
ing, etc.,  the  paint,  varnish,  enamel,  etc., 
are  drawn  from  a  drum  through  one  tube 
and  the  air  is  forced  through  another  tube. 
both  leading  to  the  brush,  where  they  are 
mixed  as  they  leave  the  notsle.  A  trigger 
or  other  convenient  control  Is  provided,  by 
means  of  which  the  air  pressure  Is  regu- 
lated to  give  either  a  fine  line  or  a  wide 

Manufacturer*: 

Becker  Bros..  25  N.  Jefferson  St.,  Chi- 
cago. III.     "B.  B." 

Binks  Spray  Equipment  Co.,  3120  Carroll 
Ave.,   Chicago,   111. 

Eclipse  Air  Brush  Co..  79  Orange  St.. 
Newark,  N.  J.     "Eclipse." 

Impulse  Tank  Co..  2830  N.  Spring  Ave.. 
St.  Louis.  Mo.     "Vaporapray." 

Matthews   A    Brother.    Inc.,    W.    N.,    2912 

'   Easton    Ave.,    St.    Louis,    Mo.      "Spra- 

Nikolas  &  Co..  G.  J.,  1227-35  Van  Buren 
St.,  Chicago.  HI. 

Paasche  Air  Brush  Co..  1219  W.  Wash- 
ington  Blvd.,   Chicago,  III. 

Technical  Color  &  Chemical  Works,  382 
Hudson  St.,  New  York.  N.  Y. 

BRUSHES,  VACUUM  CLEANER.— These 
are  smalt  cylindrical  brushes  forming  s 
part  of  most  portable  vacuum  cleaners. 
The  brush  assists  In  loosening  threads  and 
other  material  that  tends  to  adhere  to  the 
rug,  carpet  or  surface  being  cleaned.  The 
brush  usually  consists  or  a  small  metal 
cylinder  rotated  by  two  friction  wheels  as 
In  a  carpet  sweeper,  or  !n  a  few  cases  by 
means  of  a  special  belt  arrangement  which 
runs  from  the  cleaner  motor.  The  bristles 
are  placed  on  the  cylinder  in  spiral  form. 
The  brush  Is  usually  removable  for  cleaning 
Its  bristles  and  can  be  replaced  when  worn 
out.    For  the  separata  vacuum  cleaner  ac- 


Vacut 


clear 


Manufacturers: 

Becker  Bros.,  26  N.  Jefferson  St..  Chi- 
cago.   III.      "B.    B." 

Torrlngton  Co.,  National  Sweeper  Divi- 
sion. Torrlngton,  Conn.     "JJomestlc." 

BRYAN-MARSH.— Trade  name  for  In- 
candescent lamps  manufactured  by  the 
Bryan-Marsh  Division,  National  Lamp 
Works  of  General  Electric  Co.,  Central 
Falls.  R.  I.;  623  8.  Wabash  4ve..  Chicago, 
III.;  Detroit,  Mich.;  S3  Union  Sq.,  New 
York,  N.  Y. 

BRYAN-MARSH  DIVISION,  NATIONAL 
LAMP  WORKS  OF  QENERAL  ELECTRIC 
CO., — Manufacturer  of  Incandescent  lamps. 
Four  separately  organized  divisions  as  fol- 
lows: Central  Falls.  B.  hi  A.  W.  Mar- 
cou.  general  manager.— Chicago.  II].,  623 
S.  Wabash  Ave. :  A.  H.  Meyer,  general 
manager.  Branch  offices.  Minneapolis. 
Minn.;  Kansas  City.  Mo.— Detroit,  Mich.; 
W.  G.  A.  Reid,  general  manager.— New 
York.  N.  Y..  33  Union  Sq.;  W.  J.  K. 
Johnston,    general    manager. 

BRYANT  ELECTRIC  CO.,  THE— 
Bridgeport.  Conn.  Manufacturer  of  sock- 
ets, switches  and  other  wiring  devices. 
Business  established  1B88.  President  and 
general  manager,  W.  C.  Bryant;  treasurer, 
A,  B.  Frost:  sales  manager.  It.  M.  Eames. 
Main  office  and  factory,  Bridgeport.  Conn. 
Branch  offices.  844  W.  Adams  St..  Chicago, 
111.;  149  New  Montgomery  St.,  San  Fran- 
cisco. Cal.;  Canadian  Pacific  Hldg.,  New 
York.  N.  Y.  Sales  representatives,  J.  H. 
Bartholomew.  25  Ttroad  St..  New  York.  N. 
Y.;  F.  B.  Chapman.  870  Westfleld  Ave., 
Elizabeth.  N.  J.:  American  Huhn  Metallic 
Packing  Co.,  Woolworth  Bldg.,  New  York, 
N.  Y,;  Western  Electric  Co.,  4SS  West  St.. 
New    York,    N.   Y. 

BRYANT  MFG.  CO.— 323  W.  Jackson 
Blvd.,  Chicago.  III.  Manufacturer  of  rail- 
way crossing  bells  and  battery  sines. 
President    and     general    manager.     George 


Works.  4414  Germantown  Ave.,  Philadel- 
phia. Pa. 

BSCO. — Trade  name  for  wet  batteries 
manufactured  by  Thomas  A.  Edison,  Inc., 
Belmont  Ave..  Bloomfleld,  N.  J. 

BUCHER-SMITH  CO.,  THE.— East  Liv- 
erpool, Ohio.  Manufacturer  of  electric 
keyseaters.  President,  O.  O.  Allison;  vice- 
president.  W.  W.  Ward;  secretary,  J.  W. 
Manor;  treasurer  and  general  manager. 
James  R.  Meek.  Main  office  and  factory, 
Chester.  W.  Va.  (Post  office.  East  Liver- 
pool.  Ohio.) 


blades,  cups  or  passageways,  distributed 
regularly  around  the  circumference  of  the 
runner  of  a  hydraulic  turbine  for  the  pur- 


iharglng   1 


void  "of  energy  as  possible. 

BUCKEYE.— Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Buck- 
eye Electric  Division.  National  Lamp 
Works  of  General  Electric  Co.,  Cleveland, 
Ohio. 

BUCKEYE.  —  Trade  name  for  Jacks 
manufactured  by  the  Buckeye  Jack  Mfg. 
Co..    Alliance.    Ohio. 

BUCKEYE. —  Trade  name  for  semi- 
Diesel  engines  manufactured  by  the  Buck- 
eye  Machine   Co..  Lima.   Ohio. 

BUCKEYE— Trade  name  for  bolts  manu- 
factured by  the  Lam  son  &  Sessions  Co., 
2188  Scran  ton   ltd.,  Cleveland,  Ohio. 

BUCKEYE.— Trade  name  for  electric 
pumps  manufactured  by  Mast.  Foos  A  Co., 
Springfield,  Ohio. 

BUCKEYE.— Trade  name  for  porcelain 
knobs  manufactured  by  the  Trenton  Porce- 
lain Co.,  803  E.  State  St.,  Trenton.  N.  J. 

BUCKEYE.— Trade  name  for  rigid  metal- 
lic conduit  manufactured  by  the  Youngs- 
town  Sheet  &  Tube  Co..  Stambaugh  Bldg., 
Youngstown,  Ohio. 

BUCKEYE  ELECTRIC  DIVISION,  NA- 
TIONAL  LAMP  WORKS  OF  QENERAL 
ELECTRIC  CO.— Cleveland,  Ohio.  Manu- 
facturer of  incandescent  lamps.  General 
manager,  N.  H.  Boynton;  sales  manager, 
F.  C.  Foster.  Main  office.  1811  E.  4Bth  St.. 
Cleveland.  Ohio.  Branch  offices.  Pittsburgh. 
Pa.;  Philadelphia,  Pa.;  Chicago,  111.;  Char- 
lotte.  N.   C.l  Dallas,  Tex.;  Cleveland,  Ohio. 

BUCKEYE  ENGINE  CO.— Salem.  Ohio. 
Manufacturer  or  electric  blueprinting  ma- 
chines and  steam  engines.  Business  estab- 
lished 1847.  President,  E.  S.  Griffiths; 
secretary  and  treasurer,  H.  A.  Qreiner; 
general  manager,  D.  D.  Lewis. 

BUCKEYE  GRAY.— Trade  name  for  bar- 
riers for  bus  and  switching  chambers 
manufactured  by  the  Ohio  Quarries  Co., 
Citizens  Bldg.,  Cleveland,  Ohio. 

BUCKEYE  IRON  A  BRASS  WORKS— 
3rd  &  Wyandot  Sts.,  Dayton,  Ohio.  Manu- 
facturers of  brass  valves.  Business  estab- 
lished 18S0.  President  and  general  manager, 
W.  B.  Anderson;  vice-presidents.  R.  C.  An- 
derson and  Torrence  Huffman;  secretary 
and  treasurer.  William  P.  Huffman. 

BUCKEYE  JACK  MFG.  CO.,  THE.— 
Alliance,  Ohio.  Manufacturer  of  Jacks  of 
all  kinds. 

BUCKEYE  MACHINE  CO„  THE.— 
Lima.    Ohio.     Manufacturer  of  oil   engines. 

BUCKEYE  PRIMA  CO.,  THE.— Sidney, 
Ohio.      Manufacturer    of    electric    washing 

BUCKEYE   TEMPERED   COPPER   A 

BRASS  CO.— Mansfield.  Ohio.  Manufac- 
turer of  commutator  bars  and  brass  and 
copper  castings.  President,  C.  H.  Voe- 
gple;  vice-president,  T.  R.  Barnes:  secre- 
tary and  treasurer,  E.  J,  Gilbert;  gen- 
eral manager,  Theodore  F.  Frank. 

BUCKINGHAM,  W.  H—  8-10  Bronson 
St..  Blnghamton,  N.  Y.  Manufacturer  of 
linemen's  pole  climbers.  Business  estab- 
lished 1885.     W.  H.  Buckingham,  owner. 

BUCKSKIN.— Trade  name  for  automobile 
tires  manufactured  by  the  Tuscan  Tire  A 
Rubber  Co.,  Carrollton,  Ohio.  - 

BUCYRUS.— Trade  name  for  electrically 
operated  excavating  machinery  and 
dredges  manufactured  by  the  Bucyrus  Co., 
South  Milwaukee,  Wis. 
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BUCYRUS  CO.— South  Milwaukee,  Wis. 
Manufacturer  of  electrically  operated  ex- 
cavators and  dredges.  President.  W.  W. 
Coleman:  vice-presidents.  E.  K.  Swigart 
and  W.  P.  Russell;  secretary,  G.  A.  Mori- 
son;  treasurer,  D.  P.  Bells.  Main  office. 
South  Milwaukee.  Wis.  Factories.  South 
Milwaukee.  Wis.,  and  Evansvllle.  Ind. 
Branch  oflcee.  Birmingham.  Ala.;  Portland. 
Ore.;  San  Francisco,  Cal.:  Minneapolis. 
Minn.;  Cleveland.  Ohio;  323  S.  Michigan 
Ave..  Chicago.  Ul.t  30  Church  St.,  Now 
York.  N.  Y. 

BUDA  CO.,  THE.— Harvey,  111.  Manu- 
facturer of  electric  tractors  and  trucks. 
generating  sets,  electric  headlights  and 
track  equipment.  Business  established 
1881.  President,  L.  M.  Vllee:  vice-president 
and  general  manager,  F.  E.  Place;  secre- 
tary, William  P.  Hunt.  Jr.;  treasurer.  H. 
M,  Sloan;  general  sales  manager.  R.  B. 
Fisher.  Main  office  and  factory,  Harvey. 
111.  Branch  offices,  Railway  Exchange 
Bldg..  Chicago,  III.:  SO  Church  St..  New 
York.  N.  Y.;  Railway  Exchange  Bldg.,  St. 
Louis.  Mo. 

BUDA- ROSS— Trade  name  for  locomo- 
tive headlight  generating  set  and  locomotive 
headlights  manufactured  by  the  Buda  Co.. 


Harv 


y.    "I- 


BUDA-WILSON.— Trade  name  for  bond- 
ing drills  manufactured  by  the  Buda  Co.. 

BUD. E.— Trade  name  for  gasoline  en- 
gines manufactured  by  the  Carlyle  Johnson 
Machine    Co..    63    Main    St.,    Manchester, 

BUELL.— Trade  name  for  hollow  handle 
tool  sets  manufactured  by  the  M.  W.  Rob- 
inson Co..  296  Broadway,  New  York,  N.  Y. 

BUETTNER  CO.,  THE  CHARLES  H— 
1931-1936  W.  Sth  St.,  Cincinnati.  Ohio. 
Manufacturer  of  spark  plugs,  buffing  wheels 
and  other  automobile  and  textile  produi — 
President.  I.  B.  Davidson;  sei 
Barae;  treasurer.  C.  R.  Fagln. 

BUFFALO.— Trade  name  for  belt  dress- 
ing made  by  the  Buffalo  Belt  Dressing  Co. 
963  Kensington  Ave..  Buffalo,  N.  Y. 

manufactured  by  the  Buffalo  Forge  Co.,  190 
Broadway,  Buffalo.  N.  Y. 

BUFFALO. — Trade  name  for  steam  and 
electric  pumps  manufactured  by  the  Buffalo 
Steam  Pump  .Co..  190  Broadway,  Buffalo, 
N.  Y. 

BUFFALO.— Trade  name  for  wire  en- 
closures for  switchboards  and  machinery 
manufactured  by  the  Buffalo  Wire  Works 
Co..  tlf-tli  Terrace.  Buffalo,  N.  Y. 

BUFFALO.— Trade  name  for  power  plant 
Injector*,  oil  and  grease  cups  and  oiling1 
devices  manufactured  by  the  Sherwood 
Mfg.  Co..  1703-1713  Elmwood  Ave..  Buffalo, 
N.  Y. 

BUFFALO— Trade  name  for  wire  gripe 
manufactured  by  the  Smith  ft  Hemenway 
Co..   Inc..   Irvlngton,   N.   J. 

BUFFALO     AUTOMATIC Trade     name 

for  power  plant  Injectors  manufactured  by 
the  Sherwood  Mfg.  Co.,  1T0I-1712  Elmwood 
Ave..  Buffalo.  N.  Y. 

BUFFALO  BELT  DRESSING  CO.— 963 
Kensington  Ave.,  Buffalo.  N.  Y.  Manufac- 
turer of  belt  dressing.  Business  established 
1910.     General  manager.  Paul  J.  Kltal. 

BUFFALO      BRAND Trade     name     for 

wood  orossarms  manufactured  by  B.  P. 
Vreeiand.  Ill  Commonwealth  Bldg.,  Den- 
ver. Colo. 

BUFFALO  CHANDELIER  CORP.  —  331 
ElHcott  St..  Buffalo,  N.  Y.  Manufacturer 
of  lighting  fixtures.     President,  J.  Markel. 

BUFFALO  FOROE  CO— Buffalo,  N.  Y. 
Manufacturer  of  conduit  and  pipe  bending 
machines,  drills  and  ventilating  fans  and 
blowers.  President.  H.  W.  Wendt;  vice- 
president  and  secretary.  H.  W.  Wendt.  Jr.; 
vice-president  and  treasurer,  E.  F.  Wendt; 
vice-president  and  sales  manager.  C.  A. 
Booth.  Main  office  and  factory.  190  Broad- 
way. Buffalo.  N.  Y.  Branch  offices.  Detroit, 
Mtch.:  Pittsburgh.  Pa.;  Minneapolis,  Minn.; 
3113  E.  3nd  St..  Cleveland.  Ohio;  New  Or- 
leans. La.:  Cincinnati.  Ohio:  636  H.  W. 
Hellman  Bldg.,  Los  Angeles.  Cal.;  St.  Louis. 
Mo.;  Portland.  Ore.;  Boston.  Mass.;  Denver, 
Colo.;  Philadelphia,  Pa.;  Atlanta.  Ob.;  662 
W.  Washington  St..  Chicago.  III.;  39  Cort- 
landt  St..  New  York.  N.  Y. 

BUFFALO  FOUNDRY  at  MACHINE  CO. 
— Buffalo.  N.  Y.  Manufacturer  of  impreg- 
nating apparatus,  electric  vacuum  pumps 
and  Other  vacuum  equipment.  Business 
established  1901.  President,  treasurer  and 
general  manager.  H.  D.  Miles;   vice-presi- 


dent, H.  T.  Dunbar;  secretary,  F.  C.  Slee: 
sales  manager,  E.  (!.  Rlppel.  Main  office 
and  factory,  1511  Fillmore  Ave.,  Buffalo. 
N.  Y.  Branch  office,  IT  Battery  PL,  New 
York,  N.  Y. 


Business      est 

President,  Oliver  Cabana,  Jr.;  vtce-prest 
dent,  Elmer  A.  Cabana;  secretary  and  sales 
manager,  Martin  J.  Cabana;  treasurer. 
Oliver  Cabana.  Main  office  and  factory. 
375  ElHcott  St.,  Buffalo,  N.  Y.  Branch 
office.  1  Hudson  St.,  New  York,  N.  T 
BUFFALO  STEAM  PUMP  CO. 
Broadway,  Buffalo,  N.  Y.  Manufacturer 
of  electric  and  steam  pumps.  President.  H. 
W.  Wendt;  secretary.  H.  W.  Wendt,  Jr.; 
treasurer,    E.    F.    Wendt;    sales   manager, 


BUFFALO   WIRE   WORKS  CO— Buffalo, 

N.  Y.  Manufacturer  of  wire  machinery 
guards,  switchboard  enclosures,  wire  cloth 
and  other  wire  products.  Business  estab- 
lished 1869.  President.  Martin  Scheeler; 
vice-president  and  general  manager,  Ferdi- 
nand Grimm;  secretary  and  sales  manager, 
John  C.  Scheeler:  treasurer.  Charles  A. 
Scheeler.  Main  office  and  factory.  316-333 
Terrace,  Buffalo.  N.  Y.  Branch  offices,  9-11 
S.  7th  St.,  Philadelphia,  Pa.;  30  Church 
St.,  New  York.  N.  Y. 

BUFFERS,  ELECTRIC.  BENCH,  PED. 
ESTAL  AND  PORTABLE.  —  These  are 
motor-driven  machines  used  for  buffing  or 
polishing  metal  and  other  surfaces.  They 
are  made  with  the  motor  as  an  Integral 
part  of  the  machine  and  the  buffing  wheel 
Is  fastened  to  the  motor  shaft,  one  being 
placed  on  each  end  of  the  shaft  In  some 
cases.  They  are  made  chiefly  for  mounting 
on  a  bench  for  buffing  small  pieces  or  on  a 
jk'dcstal  for  larger  work.  Other  buffers  are 
made  for  portable  use;  these  are  made  with 
smaller  motors  and  use  a  smaller  buffing 
wheel.  They  are  used  on  large  work  tha* 
cannot  be  held  up  to  an  ordinary  buffer 
Stationary  buffers  of  the  pedestal  type  gen- 
era  11  y  require  a  larger  motor  than  the 
bench  type  In  order  that  It  will  not  slow 
down  when  the  work  Is  pressed  against  the 
wheel.  Various  kinds  of  buffing  wheels  are 
used;  some  having  a  slight  abrasive  or  cut- 
ting action  and  others  merely  a  smoothing 
or  polishing  action.  The  latter  are  usually 
made  of  many  layers  of  cloth  sewed  and 
glued  together  and  compressed  between 
end  plates  which  screw  onto  the  motor 
shaft.  Such  wheels  are  often  called  buffs: 
also  see  Wheels,  buffing. 

Manufacturers: 

Bennett-O'Connell  Co.,  3600  S.  Morgan 
St..  Chicago,  111. 

Blakeslee     &     Co..     O.     S„     Cicero,      111. 

BODINE  ELECTRIC  CO..   3361  W.    Ohio 

St..  Chicago.  III. 
Bramhall.  Deane  Co.,  261-366  W.  36th  St., 

New  York,  N.  Y.     "Deane." 
Canadian    Hanson    A    Winkle    Co..    Ltd.. 

The,  Toronto.  Ont.,  Can. 
Cavicchl     Polishing    Machinery    Co..    3-5 

Wood  worth     St.,      Neponset      (Boston), 

Clark.  Jr.,  Electric  Co..  Inc..  James,  630 
W.  Main  St..  Louisville,  Ky.     "Wllley." 

Colonial  Fan  A  Motor  Co.,  The.  Warren, 
Ohio.      "Colonial." 

Connecticut  Dynamo  A  Motor  Co.,  The. 
Lyons  Ave.  A  Colt  St..  Irvlngton,  N.  J. 

CRAWFORD  MFG.  CO.,  13-31  Park  Row. 
New  York,  N.  Y.  The  Illustration 
shows  a  type  In  which  stamina  in  the 


Crawford   Electric  Buffer 


Mfg.    A    Trading   < 

5th  St..  New  York.  N 
3n  Electric  Co..  Maht_ 

St.,  N.  B.,  Canton,  Ohio. 
Eager    Electric    Co..    The.    Watertown, 

N.  Y. 
Ely.  C.  TIpham.  60  Vesey  St.,  New  York, 


Forbes  A  Myers.  173  Union  St,  Worces- 
ter. Mass. 

Freeman  Co.,  The  Louis  G.,  909-911  Syca- 
more St.,  Cincinnati.  Ohio.  (.Shoe  re- 
General  Platers'  Supply  Co..  Inc..  189-193 
Broome  St.,  New  York.  N.  Y. 

Globe  Electric  Co.,  6340  Stony  Island 
Ave..  Chicago,   III. 

Green  Electric  Co.,  The  W-,  81  Nassau 
St.,  New  York,  N.  Y. 

Hamilton -Beach  Mfg.  Co..  1301-38  Rapids 
Drive,  Racine,  Wis. 

Hanson    A    Van    Winkle.    Newark,    N.    J. 

Hobart  Bros,  Co.,  The.  113  Water  St., 
Troy.  N.  Y.     "HB." 

JANETTE  MFG.  CO.,  656  W.  Monroe  St., 
Chicago.  III. 

LeBron  Electrical  Works,  318-320  S.  13th 
St..  Omaha,  Neb. 

L'Hommedleu  A  Sons  Co.,  Charles  P., 
1621   Ogden   Ave..   Chicago,   111.     "Reli- 

.   TOO  W.   28nd   St.,    Chi- 


,  Ind.     "Mll- 


Maxlm  Mfg.   c 

cagO.    III.      "buiiociu. 

Miller.  Charles  E..  Anders 
ler- Anderson." 

Munnlng  &  Co.,  A.  P.,  Church  St.,  Mala- 
yan. N.  J.  "Optlmus." 

Neil  A  Smith  Electric  Tool  Co.,  The, 
813-815  Broadway,  Cincinnati,  Ohio. 
"Ideal." 

Oliver  Mfg.  Co.,  The  W.  W..  1183  Niagara 
St.,  Buffalo,  N.  Y. 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son     Blvd.,      Chic:  go.      III.        "Leetrlc- 

Rochester  Electric  Products  Corp..  Driv- 
ing _Park  Ave.  A  Argo  Park,  Rochester, 

.   Adams  St., 

umcago.    in. 

Standard  Electric  Tool  Co..  The,  Cincin- 
nati. Ohio.     "Standard." 

Stow  Mfg.  Co.,  Inc.,   113  State  St.,  Blng- 


N.  ' 
Roth    Bros.    A    Co..    1100   " 


i.  N.  Y.   ■ 

Temoo  Electric  Motor  Co..  The,  I 
St.,  Lelpslc.  r1         '— 


U.  S.  Electrical  Mfg.  Co..  3rd  St.  A  Cen- 
tral Ave..  Los  Angeles.  Cal.    "Johnson." 
Valley    Electric    Co.,    4919-29  Connecticut 

St..  St.  Louis.  Mo.     "St.  Louis." 
WESTINOHOUSE    ELECTRIC    A    MFQ. 
CO.,    East   Pittsburgh.    Pa.      "Westing- 
house."      (See  display  adv.  pages  1396- 
1402.) 
Wodack   Electric   Tool  Co.,    23-27   8.   Jef- 
ferson St..  Chicago,  111.     "Wodack." 
BUFFERS,  MISCELLANEOUS.— These 
are     nonelectrical     buffers,     usually     belt- 
driven  from  a  line  shaft.     They  are  widely 
used  In  manufacturing  plants  for  the  final 
or    buffing    process    In    polishing    metal    on 
other  objects.     Grinding  and   polishing  are 
required    before    electroplating   and    buffing 
afterwards,    to    glvs    the    desired    luster. 
Where  only  occasional  buffing  of  small  ob- 
jects Is  required,  pedal -operated  buffers  are 

BUFFING   MACHINES— See  Buffers. 

BUFFS.— See  Wheels,  buffing. 

BUFLOVAK— Trade  name  for  electric 
vacuum  pumps.  Impregnating  apparatus 
and  other  vacuum  equipment  manufactured 
bv  the  Buffalo  Foundry  A  Machine  Co., 
1641  Fillmore  Ave.,  Buffalo,  N.  Y. 

BUO.— Trade  name  for  electric  burglar 
alarms  manufactured  by  the  Cannon  Ball 
Alarm   Co.,    521  Sth  Ave.,    South,  Minneap- 


BUHRKE  CO.,  R.  H.  — 1238  Fullerton 
Ave..  Chicago,  fit.  Manufacturer  of  tool 
chests,  linemen's  tools,  belts,  bags,  etc. 
Business  established  1877.  President, 
treasurer  and  general  manager.  J.  E. 
Schank;  vice-president  and  secretary.  A.  E. 
Buhrke;  sales  manager.  A.   F.  Soutar. 

BUILD-CRAFT  ELECTRIC  MFG.  CO- 
ST-39  Maspeth  Ave.,  Brooklyn,  N.  Y. 
Manufacturer  of  push  button  plates  and 
letter  boxes. 

BUILDER'S  IRON  FOUNORY.— Provi- 
dence. R.  I,  Manufacturer  of  meters,  pipe 
fittings,   etc. 

BUILDING-UP.— The  process  of  accu- 
mulation of  e.  m.  f.  which  a  self-excited 
d-o.  generator  undergoes  from  the  instant 
of  starting  until  It  reaches  its  maximum 
value.  It  Is  a  result  of  the  mutual  reaction 
and  reinforcing  of  the  currents  generated 
In  the  armature  and  flowing  through  the 
field  colls. 

BULBS  FOR  LUMINOUS  RADIATORS— 
These  are  carbon -filament  incandescent 
lamps  of  cylindrical  shape.  They  are  de- 
signed primarily  to  give  off  heat  and  have 
merely  a  pleasant  glow,  and,  therefore,  are 
very  Inefficient  from  a  lighting  standpoint. 
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Manufacturers: 

Bran  ford  Electrlo  Co..  Inc..  9  Church  St., 

New  York.  N.  T.    "Glo-Ray." 
Canadian   Genera]  Electric  Co..    Ltd.,    212 

King  St..  W.,  Toronto.  Ont.,  Can. 
Hallberg.    J.    H..    25    W.    15th    St..    New 

York.    N.    Y. 
Pioneer  Corp..  The.  1256  W.  83rd  St..  Chl- 

WESTINOHOU8B  ELECTRIC  &  MFG. 
CO..  Bast  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1102.) 
-  BULBS.  INCANDESCENT  LAMP.— The 
bulb  la  the  glass  enclosing  portion  of  an 
incandescent  lamp  which  surrounds  the 
filament.  A  word  sometimes  loosely  used 
to  designate  the  whole  Incandescent  lamp 
as  distinct  from  the  complete  lighting  ap- 
pliance or  lamp  Into  which  It  ills.  Lamp 
bulbs  are  usually  of  thin  clear  glass.  They 
are  sometimes  colored  and  sometimes  whol- 
ly or  partly  frosted  or  enameled.  Bowl- 
frosted  lamps  are  those  in  which  only  the 
hemispherical  part  of  the  bulb  near  the  tip 
Is  frosted.  White  opal  Is  used  to  a  limited 
extent.  Three  common  shapes  of  bulbs  are 
In  use  in  the  United  States,  vis.;  pear- 
shaped  (designated  P.  H);  straight  sided 
with  hemispherical  tip  (S);  and  spherical 
<G). 


blowing    i  _  . 

have  a  rather  complex  shape.  Some  bulbs 
are  made  of  ordinary  glass,  while  others 
are  made  of  a  lead  glass  which  confines 
the  rays  to  the  tube  window.  Lead  shields 
e  provided  on  the  other  glass  bulbs.     Thi 


window  through  which  the  n 
obje.  -    ■ 


s  generally  made  of  sodium  glass 
which  transmits  the  rays  with  little  or  no 
absorption. 
Manufacturer*: 
Canadian  General   Electric  Co..   Ltd.,    212 

King  St.,  W..  Toronto.  Ont..  Can. 
Fischer  A  Co.,  Inc.,  H.  G.,  2341  Wabansta 
Ave.,  Chicago.  111. 

■— ,1    x-Ray    Corp.,    326    Broad- 

7  York..  N.  Y. 


__-;ntific  Utilities  Co..  Inc..  18  E.  16th 
St..  New  York.  N.  Y. 

Waite  &  Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

BULL  DOQ.— Trade  name  for  rubber 
belting  and  friction  tape  manufactured  by 
the  Boston  Woven  Hose  &  Rubber  Co., 
Box    6077.    Boston,    Mass. 

BULL  DOQ.— Trade  name  for  tool  de- 
ma  gnetlzers  manufactured  by  the  Electric 
B  rasing  A  Welding  Machine  Co.,  Inc.. 
30  Church   St.,   New  York..   N.  Y. 

BULL  DOQ Trade  name  for  split  porce- 
lain knobs  manufactured  by  the  Illinois 
Electric    Porcelain    Co.,    Macomb,    III. 

BULL  DOQ.— Trade  name  for  belt  dress- 
ing manufactured  by  the  Indian  Refining 
Co..  244  Madison  Ave.,   New  York.  N.  Y. 


BULL.  DOQ.— Trade  name  for  spark 
plugs  manufactured  by  the  Hartford  Ma- 
chine Screw  Co.,  476  Capitol  Ave..  Hart- 
ford,   Conn. 


ton,  Mass.     Mam 

BULLDOG— Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty  Mfg. 
Co..   Frlck    Bldg.,   Pittsburgh,    Pa. 

BULLDOG.— Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGIll 
Mfg.   Co..  Valparaiso,   Ind. 

BULLDOG.— Trade  name  Tor  mine  trol- 
ley clamps  manufactured  by  the  Ohio 
Brass   Co..    Mansfield,    Ohio. 

BULLETIN  AND  PROGRAM  BOARDS, 
INTERNALLY  ILLUMINATED.  —  Small 
boards  can  be  effectively  illuminated  from 
behind  by  ustng  a  translucent  glass  sur- 
face for  the  board  or  putting  the  an- 
nouncement or  design  on  a  translucent  side, 
sheet  or  curtain  placed  directly  back  of  a 
clear  glass  front;  this  permits  ready  change 
of    the    announcement    and    is    much    used 


In  theaters  and  depots.  This  type  of  con- 
struction Is  also  used  for  many  display 
boards  where  the  display  Is  changed  auto- 
matically by  using  several  slides.  These 
boards  are  almost  always  completely  en- 
closed and  are  Illuminated  by  means  of 
one  or  more  Incandescent  lamps. 

Manufacturers: 

Bulletin  Machine  Co.,  10-16  Lock  St.. 
Buffalo.    N.    Y. 

Clinton   Sign  Co..   134   5th  Ave..  Clinton, 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  &  St.  Paul  Ave..  Milwaukee. 
Wis.  "C-H."  (See  display  advertise- 
ment on    pages    1225-1230.) 

Newman   Mfg.   Co..    T17-21   Sycamore   St.. 

RANDALL  SIGN  CO..    Eau  Claire,    Wis. 

"Randalllzed." 
Blg-NO-Orsph  Mfg.  Co..  1400  S.  Michigan 

Ave.,    Chicago,    111.      ■'Slg-N'o-Graph."' 


7   Sth   / 


.  Nev 
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Viking  Slgl 
York,   N. 

BULLETIN  BOARDS,  EXTERNALLV 
ILLUMINATED.— Large  bulletin  boards 
and  wall  signs  are  usually  Illuminated  by 
means  of  lamps  and  reflectors  mounted 
in  front  of  the  upper  edge  or  the  board, 
the  reflectors  being  either  of  special  angle. 
box  or  trough  type  shaped  to  throw  the 
light  uniformly  over  the  surface.  Flood- 
light projectors  are  sometimes  used  for 
large  boards  when  they  can  be  placed  at 
a  fair  distance. 

BULLETIN  MACHINE  CO.— 10-16  Lock 
St..  Buffalo,  N.  Y.  Manufacturer  of  elec- 
trical advertising  specialties,  bulletin  and 
program    boards  and   electric   signs. 

BULLIER  FURNACE.— One  of  the  early 
types  of  electric   tapping   fui  ... 

production    of   [-•-•— 
(he  hearth  of  th 
trade. 

BUL LITE.— Trade  name  for  cutting  and 
extrusion  compounds  manufactured  by  the 
Conversion  Products  Corp.,  14S  Broadway. 
New  York.   N.   Y. 

BUNCHES,  STAGE  LIGHTING.— Clus- 
ters of  electric  incandescent  lamps  with 
reflectors  mounted  on  portable  standards 
or  designed  for  suspension  In  producing 
temporary  atage  lighting  effects.  Bunches 
are  used  where  additional  illumination  la 
needed  for  part  of  a  setting,   but  not  of  so 

provided  by  spotlights.  They  are  con- 
nected to  floor  or  wall  pockets  (recepta- 
cles) by  special   stage  cords  or  cables. 


York.   N,  Y. 


Ne" 


NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago.  III. 
No.  51  "X-Ray"  projector,  mounted 
on  portable  stand,  equipped  with  color 
frames.  Is  recommended  tor  bunch 
light.  See  Projectors,  floodlight,  also 
theater    lighting    class  1  (I  cations.       See 

OVEHBAGH    *    AYRES    MFG.    CO..    411 

S.    Clinton    St..    Chicago.    III. 
pennefather.  Jamea  B.,   338  W.  43rd   St.. 

New  York.   N.  Y. 
Universal    Electric    Stage    Lighting    Co., 

240   W.   50th  St.,    New   York,    N.   Y. 
BUNDY.— Trade  name  for  oil  separators 
manufactured  hv   the  Grl scorn- Russell   Co.. 
2141   West   St.    Bldg..   New   York.   N.   Y. 

BUNNELL  A  CO..  J.   H.     32  Park  Place. 
New   York.   N.    Y.      Manufacturers  or  radio 
lightning 


(Deal    I 


rother 


leutlr 


1879.  President,  sec- 
retary and  general  manager.  John  J.  Ghe- 
gan;  vice-president  and  treasurer,  Charles 
E.   Graham:   sales  manager.  John  ,1.   John- 


When  writing  to  manufacturers  please 

mention  the 
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BUNSEN  CELL.— A  primary  cell  con- 
sisting of  an  anode  of  amalgamated  line 
in  a  sulphuric  acid  (about  8%)  solution, 
separated  by  a  porous  cup  from  the  cath- 
ode of  retort  carbon,  which  Is  surrounded 
by  65%  nitric  acid.  It  1s  used  only  in 
laboratory  work.  In  the  original  form  of 
this  cell,  as  developed  by  Grove,  the 
cathode   was   of   platinum. 

BUNTING  BRASS  aV  BRONZE  CO.. 
THE.— Toledo.  Ohio.  Manufacturer  of 
brass  and  bronze  bearings.  President.  J. 
W.  Bunting:  vice-president,  W.  H.  Bunt- 
ing; secretary  and  treasurer,  C.  B.  Bunting. 
Main  office  and  factory.  Toledo,  Ohio. 
Branch  offices,  Cleveland.  Ohio:  722  S. 
Michigan  Ave.,  Chicago,  111.:  Grand  Cen- 
tral  Palace,  New  York,  N.  Y. 

BURDETT   MFG.  CO.— 309  St.  Johns  Ct.. 
Chicago.  111.     Manufacturer  of  oxygen  and 
hydrogen  gas  generating  apparatus.     Presi- 
dent    J.    B.    Burdett;    secretary,    A.    H.  • 
Scholle;  general  manager.  H.  B.  Pearson. 

BURDICK    CABINET    CO Milton,    Wis. 

Manufacturer  of  electro  therapeutic  appa- 
ratus. Business  established  1913.  Presi- 
dent. G.  W.  Coon:  vice-president,  F.  A. 
Anderson;  secretary.  G.  R.  Boss;  treasurer 
and  general  manager,  F.  F.  Burdlck;  sales 
manager,  H.  N.  Seversen.  Main  office  and 
factory.  Milton.  Wis.  Branch  office,  618 
Stewart  Bldg.,  Chicago.  111.  Sales  repre- 
sentatives. John  Blrk  Co.,  Louisville,  Ky.  : 
Clapp- Anderson  Co..  Boston.  Mass.:  Physi- 
cians' Supply  Co.,  Kansas  City.  Mo.;  W. 
G.  Cleveland  Co..  Omaha.  Neb.:  A.  S. 
Aloe  Co..  St.  Louis.  Mo.;  T.  B.  Snow  Co.. 
New  York.  N.  Y.;  Shaw  Supply  Co.,  Ta- 
coma.  Wash.:  Charles  Lenti  &  Sons  Co., 
Philadelphia.  Pa. 

BUREAU  OF  STANDARDS.— The  United 
States  Bureau  of  Standards  was  estab- 
lished by  the  Fereral  Government  In  1901 
and  upon  the  creation  of  the  Department 
of  Commerce  became  an  Integral  part  of 
that  Department.  The  Act  of  Congress 
which  created  the  Bureau  authorised  It  to 
deal  with  standards  of  measurement,  stand- 
ards of  quality,  standards  of  performance, 
standards  of  practice  and  standard  values 
of  physical  constants.  The  early  work  of 
the  Bureau  was  concerned  principally  with 

has  charge  of  the  custody  and  mainte- 
nance of  the  standards  of  measurement  of 
this  country  which  have  been  established 
by  Congress  and  makes  comparisons  of 
these  standards  with  working  standards  for 
the  manufacturers  and  uaers  of  the  various 


af   f. 


The  work  of  the  Bureau  has  Increased 
steadily  In  amount  and  scope  until  It  now 
occupies  seven  main  laboratories  and  a 
number  of  smaller  buildings  at  Washing- 
Ion.  D.  C.  and  has  branches  at  Pitts- 
burgh,   Pa..    Northampton,    Mass..    Denver. 


A  great  deal  or  testing  of  materials  Is 
done    for    other    branches    of    the    Govern- 

amount  of  Investigation  and  testing  with 
respect  to  standards  or  performance.  Re- 
searches are  carried  on  to  determine  ac- 
curately various  physical  constants  which 
are  of  value  In  different  branchea  of  in- 
dustry  or  of  scientific  work. 

Scientific  and  technical  work  of  the 
Bureau  Is  organised  in  nine  divisions  which 
are  concerned,  respectively,  with  electric- 
ity, weights  and  measures.  1i eat  and  ther- 
mometry, optics,  chemistry,  engineering  In- 
struments, engineering  and  industrial  ma- 
terials, metallurgy,  and  ceramics.  The  Bu- 
reau la  equipped  with  a  large  instrument 
shop  and  accessories,  a  liquid  air  plant,  a 
photographic  laboratory,  a  library  of  20,000 
volumes,    clerical    force,   etc. 

The  electrical  division  of  the  Bureau 
comprises  various  sections  which  are  con- 
cerned with  standards  of  electrical  meas- 
urements, measuring  Instruments,  electro- 
chemistry (batteries),  radio  telegraphy  and 
telephony,     electrolysis,    photometry,     mag- 

-■—-  sarety  standards,  utility  aervlce 
s,  radioactivity  and  X-ray  meas- 
urements. Researches  have  been  made  in- 
volving fundamental  electrical  units  and 
their  determination  by  means  of  the  silver 
voltameter  and  the  current  balance:  speci- 
fications for  (he  standard  cell:  methods  of 
measuring  resistance,  inductance  and  ca- 
pncltance:    comparison    of   the   (' 
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and  electromagnetic  units:  methods  of 
magnetic  measurements:  formulas  (or  the 
computation  of  pelt  and  mutual  Inductance; 
methods  of  electrolysis  mitigation:  devel- 
opments In  radio  apparatus.  Including  the 
radio  direction  finder:  photometric  stand- 
ards and  methods  of  measurement;  and 
properties  of  electrical  Instruments.  New 
methods  of  measurement  have  been  de- 
vised, utility  service  and  electrical  acci- 
dents have  been  investigated  and  stand- 
ards established  for  service  and  safety. 
Many  of  these  subjects  have  been  cov- 
ered by  Bureau  publications.  Including 
Standards  for  Electric  Service  and  Na- 
tional Electrical  Safety  Code.  Standard 
spec  Ideations  for  transformers,  dry  cells, 
electric  Incandescent  lamps,  and  lor  va- 
rious materials  have   been  prepared. 

The  publications  of  the  Bureau  number 
about  <0O  and  are  classified  mainly  as 
scientific  papers,  technologic  papers,  cir- 
culars, and  handbooks.  A  complete  list 
of  publications  Is  Issued  as  Circular  No.  24 
and  may  be  had  upon  application  to  the 
Bureau.  Host  of  the  publications  are 
available  In  publlo  and  technical  libraries 
and  can  be  purchased  from  the  Superin- 
tendent of  Documents,  Government  Print- 
ing Ofilce,  Washington,  D.  C. 

The  Bureau  Is  a  member  of  the  Electri- 
cal Safety  Conference,  and  has  representa- 
tives on  the  International  Electro  technical 
Commission,  the  International  Commission 
on  Illumination.  American  Committee  on 
Electro!  yals.  the  American  Engineering 
Standards  Committee,  the' National  Safety 
Code  Committee,  the  Electrical  and  Signal- 
ing Committees  of  the  N.  F.  P.  A.,  and 
many  similar  bodies.  The  Bureau  hears 
appeala  from  the  findings  of  Underwrit- 
ers' Laboratories.  The  director  of  the 
Bureau  is  Dr.  Samuel  W.  Stratton,  who 
has  been  its  chief  executive  since  the  Bu- 

BUROESS  BATTERY  CO.  —  Madison, 
Wis.  Manufacturer  of  batteries,  battery 
chemicals  and  flashlights.  Business  estab- 
lished 191".  President  and  general  man- 
ager, C.  F.  Burgess:  vice-president  and 
sales  manager.  Duncan  Keith;  secretary, 
W.  B.  Schulte:  treasurer.  B.  8.  Reynolds. 
Main  office,  Madison.  Wis.  Factories.  Mad- 
ison. Wis..  Winnipeg,  Man..  Can.  Branch 
offices  and  warehouses,  Harris  Trust  Bldg., 
Chicago.  111.:  701  Wellington  Ave..  Winni- 
peg, Man.,  Can. 

BURGESS-NORTON  MFG.  CO.— Geneva. 
III.  Manufacturer  of  screw  machine  prod- 
ucts, steel  stampings  and  hardware  spe- 
cialties. President,  F.  A.  Burgess:  secre- 
tary. H.  W.  Norton;  sales  manager,  C.  M. 
Burgess.  Branch  office.  85  Walker  St.. 
New    York.    N.    T. 

BURGESS  SOLDERING  FURNACE  CO. 
— Columbus,  Ohio.  Manufacturer  of  solder- 
ing furnaces. 

BURHORN  CO..  EDWIN.— 25  W.  Broad- 
way.   New   York.    N.    Y.      Manufacturer   of 

RURK  S.  CO.— Spokane.  Wash.  Manu- 
facturers  of   cedar   poles   and   posts. 

BURKE.— Trade  name  for  commutator 
slotting  machine  manufactured  by  the 
Electrical  Devices  Co.,  Mt.   Vernon,  N.  Y. 

BURKE.— Trade  name  for  furnaces  and 
chain  grate  stokers  manufactured  hy  the 
S  *  S  Automatic  Grate  Co..  320  E.  North 
Water    St..    Chicago,    III. 

BURKE. — Trade  name  for  transmission 
line  equipment  manufactured  by  the  West- 
inghmise  Electric  A  Mfg.  Co..  East  Pitts- 
burgh.  Pa. 

BURKE  A  JAMES.— 210  E.  Ontario  St., 
Chicago.  III.  Manufacturers  of  elect  rlo 
photograph  printing  machines,  photo- 
graphic lamps,  projectors  and  other  pho- 
tographic equipment.  President.  David 
James:  secretary  and  treasurer.  Henry 
Burke:    general    manager.    T.    W.    Mud  ford. 

BURKE  ELECTRIC  CO.— Erie.  Pa. 
Manufacturer  of  motors,  generators,  nminr- 
generators,  electric  drills,  tndustrli 
•  elders  and  transformej 
general  manager.  James  Burke:  vice-presi- 
dent George  H.  Winkler,  Jr.;  secretary. 
Charles  H.  Schum;  treasurer.  G.  Irving 
BIske;  sales  manager,  Hugh  A.  Brown. 
Main  office,  12th  &  Cranberry  Sts..  Erie, 
Pa.  Factories.  Erie,  Pa.,  and  Conneaut- 
ville.  Pa.  Branch  offices,  S10  .Morgan  Bldg.. 
Buffalo.  N.  Y.;  SIS  Illuminating  Bldg., 
Cleveland,  Ohio;  1904  Dime  Savings  Bank 
Bldg..  Detroit,  Mich.;  613  Hudson  Ter- 
minal Bldg.,  New  York,  N.  Y.;  1606  Arch 
SI,  Philadelphia,  Pa.;  71*  Oliver  Bldg., 
llttsburgh.  Pa.  Sales  representatives. 
1'nderwood  Electric  Co..  309  Syracuse  St., 
Cincinnati.  Ohio;  W.  T.  Osborn,  1002  Com- 
merce Bldg.,  Kansas  City,  Mo. 


BURKE  FURNACE  CO.— 320  K.  North 
Water  St..  Chicago.  111.  Manufacturer  of 
boiler  furnaces,  chain  grate  stokers,  elec- 
tric coal  and  aah  holsta  and  structural 
steel  for  transmission  lines,  etc.  Busl- 
tabllahed   1892.      President  and  gen 


ral  n 


.  Bitter 


T.   Rltter. 

BURLEIQH.  MORRISON  a\  GOWINQ  — 
SO  Boylston  St..  Boston.  Mass.  Manufac- 
turers of  electric  pumps  for  washing  ma- 
chines. 

BURN  BOSTON  BATTERY  A  MFO. 
WORKS.— 80  Boylston  St..  Boston,  Mass. 
Manufacturer  of  dry  batteries,  flashlights 
and  grounding  devices.  Business  estab- 
lished 1910.  Factory.  South  Boston.  Mass. 
Thomas  W.   Byrne,  proprietor. 

BURNETT-LARSH  MFQ.  CO.— Dayton. 
Ohio.  Manufacturer  of  electric  well  pumps 
iplng  systems.     President  and  gen- 


dent,   ].   A.   Wortman;    2nd    . 

and  sales  manager,  C.  A.  Kuebler:  sec- 
retary. R.  S.  Shuey.  Main  office  and  fac- 
tofy.  E37-546  E.  Monument  Ave..  Dayton, 
Ohio.  Branch  offices.  Grand  Central  Pal- 
ace, New  York.  N.  Y.:  231  Insurance  Ex- 
change Bldg.,  Chicago.   III. 

BURNLEY  BATTERY*.  MFG.  CO.— 
North  East.  Pa.  Manufacturer  of  solder- 
ing paste.  President,  John  G.  Kline;  sec- 
retary and  general  manager.  F.  B.  Heath; 
treasurer.  C.  M.  Grauel.  Sales  representa- 
tives. Charles  E.  Chapin  Co..  201  Fulton 
St..  New  York,  N.  Y.;  L.  L.  Flelg  &  Co., 
212  W.  Austin  Ave..  Chicago.  III.:  C.  H. 
Wallis  &  Co.,  1432  Syndicate  Trust  Bldg., 
St.  Louis,  Mo.;  Baker-Taslin  Co..  183  1st 
St..  San  Francisco.  Cal.:  Charles  F.  Bell. 
937  N.  St.  Clair  St..  Pittsburgh.  Pa.;  Cra- 
vin-Hopkins.  305  Walnut  St..  Philadelphia, 
Pa, 

BURNS — Trade  name  for  telephone 
bracket  and  mouthpieces  manufactured  by 
the  American  Electric  Co.,  StOl  S.  State 
St..   Chicago.  111. 

BURNS  EXPRESS.— Trade  name  for 
telephone  switchboards  manufactured  by 
the  American  Electric  Co.,  B401  S.  State 
St.,   Chicago.  III. 

BURNS  HI-LO.— Trade  name  for  tele- 
phone bracket  manufactured  by  the  Amer- 
ican Electric  Co.,  8t01  S.  State  St..  Chi- 
cago,  III. 

BURNS.  JAMES  F.— 713  Cherry  St.. 
Philadelphia,  Pa.  Manufacturer  of  iron 
boxes     and     steel     cabinets     for     electrical 

BURNS      SUPPLY      CO..      E.      REED— 

Brooklyn.  N.  Y.  Manufacturer  of  electro- 
plating materials,  etc.  Business  estab- 
lished 1S86.  President.  R.  Reed  Burns: 
secretary.  H.  R.  Burns;  treasurer,  R.  H. 
Burns.  Main  office,  21-27  Jackson  St., 
Brooklyn.  N.  Y.  Factories.  Chicago.  111.. 
and  Brooklyn.  N.  Y.  Branch  office.  1811 
Carroll    Ave..    Chicago.    III. 

BURRELL  A  CO.,  INC.,  D.  H.— Little 
Falls.  N.  Y.  Manufacturer  of  mtotor- 
drlven  dairy  machinery.  Business  estab- 
lished 18SB.  President.  E.  J.  Burrell;  vice- 
president.  Loomls  Burrell:  treasurer,  D.  H. 
Bnrrell.  Jr.  Main  office.  Little  Falls.  N.  Y. 
Branch  office.  Brockvllle,  Ont.,  Can. 

BURROUGHS  ADDING  MACHINE  CO.— 
Detroit.  Mich.  Manufacturer  of  electric 
computing  and  bookkeeping  machines. 
President.  Standlsh  Backus:  vice-presi- 
dents, C.  W.  Gooch,  F.  H.  Dodge;  secre- 
tary and  treasurer.  A.  J.  Lauver.  Main 
office.  Detroit,  Mich.  Factories,  Detroit, 
Mich.,  and  Windsor,   Ont.,  Can. 

BURROUGHS  CO.,  CHARLES.— 141-149 
Commerce  St.,  Newark,  N.  J.  Manufac- 
turer   of  molded    Insulation    and    Insulation 

and  general  manager,  Charles  F.  Bur- 
roughs; vice- president.  William  H.  Bur- 
roughs: secretary  and  treasurer.  Frank  I,. 
Morton. 

BURROWS.— Trade  name  for  perme- 
smeter  manufactured  by  the  Leeds  & 
Northrup  Co.,  4301  Stenton  Ave.,  Phila- 
delphia, Pa. 

BURROWS  MFG.  CO.— York,  Pa.  Manu- 
facturer of  feed  water  regulators  and  other 
steam  specialties.  George  C.  Ruby,  gen- 
eral manager. 

BURRS,  FOR  RIVETS— Burrs  are  used 
with  rivets  for  fastening  canvas  or  leather 
belting  or  other  leather  or  soft  materials 
together.  The  burr  Is  shaped  like  a  washer 
and  fits  tightly  around  the  rivet  shank. 
When  the  rivet  and  burr  are  in  place  and 


t  the 


s  the 


Without  using  the  burr 


the  entire  shank  would  Increase  in  diam- 
eter without  forming  a  pronounced  head. 
The  burrs  are  made  of  the  same  material 
as  the  rivets,  which  In  most  cases  is  cop- 
per or  occasionally  bronie. 

Manufacturers: 

Clark  Bros.  Bolt  Co..  Mflldale,  Conn. 

Cleveland  Wrought  Products  Co.,  The, 
West   68th    St.,   Cleveland.   Ohio. 

Reed     &     Prince     Mfg.     Co.,     Worcester, 

Stlmpson  Co..  Edwin  B„  70  Franklin 
Ave.,   Brooklyn.  N.  Y. 

BURT.— Trade  name  for  oil  Alters  and 
oiling  systems  manufactured  by  the  Burt 
Mfg.  Co.,  Akron.  Ohio. 

BURT  CO.,  W,  T— New  Cumberland. 
W.  Va.  Manufacturer  of  portable  electric 
lamps. 

BURT  MFG.  CO.,  THE.— Akron.  Ohio. 
Manufacturer  of  oil  Alters  and  oiling  sys- 
tems. Business  established  1890.  Presi- 
dent, W.  F.  Warden;  vice  -pre  side  nts,  W, 
J.  Frank,  M.  E.  Knowles;  secretary.  J. 
Dwlght  Palmer;  treasurer.  F.  E.  Whltte- 
more:  general  manager,  J.  Asa  Palmer. 

BURTSCHAELL,  J.  W,— 367  Ellis  St.. 
San  Francisco.  Cal.  Manufacturer  of  light- 
ing fixtures.     Business  established  1893. 

BUS, — A    contraction    of    busbar,    which 
see.       Also    a    c<    ' 
vehicle  carrying 


BUSBAR.— In  electric  power  plants  It  is 
'ustomary  to  have  one  or  more  seta  of 
naln    circuits    Into    which    all   of    the   gen- 


'bus"  and  a  number  of  them  are  called 
"buses."  For  d-c.  service  the  busbars  go- 
ing to  the  feeder  circuits  comprise  a  posi- 
tive and  a  negative  bus,  and  there  is 
usually  an  equaliser  between  the  genera- 
.._..     .,    .,   ,       ^or   t(,ree.W'-- 


negatlve  equaliser  bus.    The  equalise 
bars  are  not  always  located  on  the  switch- 
board and  for  railway  work  there  is  usually 


■    three-phase    four- 

If  there  is  only  a  single  set  of  busbars 
In  a  d-c.  or  In  an  a-c.  Installation,  the 
system  Is  often  spoken  of  as  "single 
throw."  If  there  are  two  sets  of  busbars 
and  the  circuits  can  connect  to  either,  the 
system  of  busbars  is  a  "double  throw": 
but  if  the  circuits  can  connect  to  both  as 
well  as  to  either,  it  la  called  a  "selector" 
system.  If  there  is  a  single  bus  divided 
by  switches  into  two  or  more  sections.  It 
Is  a  "sectional  bus."  With  two  sets  of 
sectioned  buses  connected  at  the  ends  a 
"ring  bus"   Is  obtained. 

Busbars  are  ms.de  of  wire.  rod.  tubing, 
cable  or  strap,  depending  on  the  current 
to  be  carried  and  the  voltage.  Strap  or 
bar  copper  Is  by  far  the  most  used  ma- 
terial, hence  the  syllable  baj  is  Included 
In  the  term  busbar. 

BUSBAR  BENDERS,  CLAMPS,  SUP- 
PORT S. — See  Benders,  busbar:  Clamps, 
busbar:   Supports,    busbar. 

BUSBARS,  COPPER,  SOLID— Solid  cop- 
per busbars  are  used  very  extensively  for 
low   and   medium -voltage  work   and  where 

%  in.  thick  and  in  varying  widths  up  to 
about  10  ins.  Strap  possesses  many  ad- 
vantages In  the  ease  with  which  its  ca- 
pacity can  be  Increased  by  additional 
straps  In  parallel  forming  a  "laminated 
bus."  When  14 -In.  bars  are  used  they 
are  generally  spaced  W.  In.  apart  and  94-ln. 
bars  are  spaced  %  In.  The  number  or 
bars  used  depends  on  the  current  capacity. 
a  current  density  of  from  800  to  1009  am- 
peres per  sq.  In.  being  generally  used.  In 
large -caps  city  plants  operating  at  the  gen- 
erator voltage  the  bus  is  usually  placed 
In  masonry  compartments  with  each  phase 
Isolated  by  fireproof  barriers.  These  bus- 
bars are  usually  supported  on  pillar  type 
porcelain  insulators,  that  are  designed  with 
sufficient  mechanical  strength  to  wltK- 
stand  the  severe  stresses  set  up  at  the 
time  of  short- circuit. 

For  connections  to  busbars  wire,  cable, 
rod.  tubing  or  strap  is  used,  depending  on 
the  current  to  be  carried,  the  number  of 
bends  and  similar  features.  For  heavy  cur- 
rents laminated   copper  straps  are   usually 
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h«st,   and  the  connections  are  often  made 
by    means    of    busbar    clamps,    which    see. 
Also  see  Supports,  busbar. 
Manufacturers: 
AMERICAN     BRAS8    CO..     414    Meadow 

St.,    Waterbury,  Conn. 
American    Copper    Products    Corp..    300 

Broadway,   New  York,   N.  T. 
Bark  e  lew  Electric  Mfg.   Co..   Mid  diet  own. 

Ohio. 
Brink,   Inc..   C.   I..   24   Odd   St.,   Boston. 

Mass. 
Canadian  General  Electric  Co..  Ltd.,    212 

King  St..  W..  Toronto.  Ont-,  Can. 
Canadian   Westlnghouse   Co.,    Ltd.,   San- 
ford  A  Myler  Sts.,  Hamilton.  Ont.,  Can. 

"  Weat  In  ghou  Be ." 
Chase      Metal     Works.      236     Grand      St., 

Waterbury,  Conn. 
DELTA-STAR    ELECTRIC    CO..    2133-53 

Fulton  St..  Chicago.  111. 
Eaton  Electrical  Mfg.  Co.,  555  W.  Monroe 

St.,  Chicago,  111. 
Electrical    Engineers    Equipment    Co.,    35 

S.  Desplalnes  St.,  Chicago.  III.     "Three 

General    Devices   A   Fittings   Co..   441-441 

S.  Desplalnes  St..  Chicago,  111. 
Hungerford   Brass   ft    Copper   Co..    U,  T„ 

80    Lafayette    St.,     New    York,     N.    Y. 

"Star  Brand." 
METROPOLITAN  ELECTRIC  MFG.  CO., 

East  Ave.  ft  14th  St.,  Long  Island  City. 

N.  Y. 
MILLER     ft     PARDEE,      INC.,     626     W. 

Jackson    Blvd.,    Chicago.    III. 
Monarch  Eleotrlc  Co.,  Ltd.,  St.  Lawrence 

ft   Waterman    Sts.,    St.    Lambert.    Que., 

PENN  ELECTRICAL  ft  MFG.  CO.,  Ir- 
win. Pa..     "Penn." 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29    Fulton   St.,    Chicago,   11L 

PITTSBURGH  ELECTRICAL  ft  MA- 
CHINE WORKS.  THE,  1-3  Barker  PL. 
Pittsburgh,  Pa. 

Prlngle  Electrical  Mfg.  Co..  1906-12  N. 
6th  St..  Philadelphia,  Fa. 

ROME  BRASS  ft  COPPER  CO.,  Rome 
N.  Y.  We  special  lie  In  furnishing 
"Rome      Quality"      brass      and      copper 


ROYAL    ELECTRIC    MFG.    CO.. 
E.  40th  St..  Chicago,   III.      "Royal." 

Southern  Electrical  Equipment  Co..  Kin- 
ney Bldg.,  Charlotte.  N.  C. 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.       "Standard- Bait  I  more." 

Taunton-New  Bedford  Copper  Co..  Taun- 
ton,   Mass. 

Universal  Chain  Co.,  The,  Stroudaburg, 
Pa, 

WESTINGHOUSE  ELECTRIC  ft  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.   pages   1306-1402.) 

BUSBARS,     COPPER,     TUBULAR For 

high-voltage  service,  either  -  Indoor  or 
outdoor,  open  wiling  Is  usually  employed 
and  for  this  service,  as  the  amount  of 
current  Is  relatively  small,  tubing  of  cop- 
per or  brass  can  be  used  with  fairly  long 
spans  between  the  supporting  Insula' -<-s. 
The  use  of  tubing  permits  a  great  navii.,_ 
In  the  amount  of  copper  to  be  used  anc 
yet  glvea  a  very  strong  construction  that 
will  withstand  the  severe  stresses  occa- 
sioned at  short-circuit.  High-tension  buses 
for  Indoor  work  are  often  placed  In  sep- 
arate masonry  compartments.  This  type 
of  construction,  using  tubular  busbars  Is 
gaining  favor  and  is  now  being  used  ex- 
tensively. The  proper  arrangement  of  the 
busbar  and  connections  In  an  a-o.  installa- 
tion of  large  size  will  depend  on  the  num- 
ber and  types  of  oil  circuit  breakers,  die- 
connecting  switches,  etc.,  that  are  used  and 
whether  enclosed  or  open  construction  Is 
desired.  For  high -frequency  circuits,  such 
as  In  radio  work,  the  use  of  tubular  con- 
ductors reduces  skin  effect  to  a  minimum. 
Also   see   Clamps,    busbar;    and    Supports, 

Manufacturer*: 

Bridgeport  Brass  Co..  Bridgeport.  Conn. 

Canadian  General  Electric  Co..  Ltd..  312 
King  St.,   W..   Toronto,  Ont..  Can. 

Canadian  Westtnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can, 
"Westlnghouse." 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton   St.,   Chicago,   111. 

Eaton  Electrical  Mfg.  Co.,  655  W.  Monroe 
St..  Chicago.  111. 

Electrical  Engineers  Equipment  Co..  IB 
S.  Desplalnes  St.,  Chicago,  111.    "Three 


N.  Y. 

MILLER  ft  PARDEE,  INC.,  825  W.  Jack- 
son Blvd..  Chicago.  III. 

Monarch  Electric  Co..  Ltd.,  St.  Lawrence 
&  Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 

PITTSBURGH  ELECTRICAL  A  MA- 
CHINE WORKS.  THE.  1-3  Barker  PL, 
Pittsburgh,    Pa. 

Prlngle  Electrical  Mfg.  Co..  1906-12  N. 
6th  St..  Philadelphia,  Pa. 

HOME  BRASS  A  COPPER  CO.,  Home, 
N.  Y.  We  spectaltie  In  furnishing 
"Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commuta- 
tor bars,  segments,  busbars  «nd  spe- 
cial shapes  exactly  suited  for  all 
phases  of  the  electrical  Industry. — Adv. 

ROYAL  ELECTRIC  MFG.  CO.,  656-806 
E.    40th   St..    Chicago.    III.      "Royal." 

Southern  Electrical  Equipment  Co.,  Kin- 
ney   Bldg..    Charlotte.   N.   C. 

Standard  Electric  Machinery  Co..  Balti- 
more,   Md.       "Standard -Baltimore." 

WKflTINiiHOUSE  ELECTRIC  A  MFG. 
CO..  Bast  Pittsburgh.  Pa.  (See  dis- 
play  adv.   pages   1335-1402.) 

BUSCH-SULZER  BROS. -DIESEL  EN- 
GINE CO. — St.  Louis,  Mo.  Manufacturer 
of  Diesel  engines.  Business  established 
1898.  President.  August  A.  Buach;  vice- 
presidents,  James  R.  Harris,  Adolphus 
Busch  III,  A.  C.  F.  Meyer.  C.  Drummond 
Jones.    Max   Rotter:    secretary   and   treas- 

ger. '  J.  R.  Harria:  sales  manager,  E.  B. 
Pollister.  Main  office  and  factory,  2nd  A 
Utah  Sts..  St.  Louis.  Mo.  Branch  offices. 
00  Broadway.  New  York,  N.  Y.;  904  Rlalto 
Bldg..  San  Francisco.  Cal.;  E04  Fletcher 
Trust   Bldg..    Indianapolis.    Ind. 

BUSES. — Common  electrical  spelling  of 
the  plural  of  bus.  or  contraction  of  busbars. 

BUSH  ELECTRIC  CO.,  THE.  —  8654 
Broadway.  Cleveland,  Ohio.  Manufacturer 
of  linemen's  safety  tools  and  accessories 
for  Use  on  high -voltage  lines.  Buslneaa 
established  1919.  General  manager,  M.  D. 
Douglas.   • 

BUSH  ETTES.— Trade  name  for  combina- 
tion conduit  bushing  and  pipe  cap  made 
l»r  Walker  Bros,  ft  Havlland.  Otis  Bldg., 
Philadelphia.  Pa. 

BUSHING  HOUSINGS.  TRANSFORM- 
ER.—A  type  of  bushing  for  outdoor  trans- 
'erate  voltage,  which  makes 
dispense   with    transformer 


GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.   Y.     The  lower  portion  of  the 
bushing  Is  similar  to  the  standard  O-E 
high  voltage  bushing.     Housing  Is  wa- 
ter-proof  and    ample   clearance  Is   pro- 
vided       within.         Transformers       so 
equipped  receive  standard  high  poten- 
tial   test    without    taping    or   Other    In- 
sulation  on  the  bushings.     Application 
limited   by   the    voltage   limits    of   the 
underground    cable.      Approved    by    the 
Associated  Factory  and  Mutual  Fire  In- 
surance   Companies.      See    adv.    pages 
1203-1223.— Adv. 
WKSTIXGHOT'SE    ELECTRIC    A    MFQ. 
CO..  Eaat  Pittsburgh.  Pa.    (See  display 
adv.    pages    1396-1403.) 
BUSHING    TOOLS,    FLEXIBLE    STEEL 
CONDUIT.— Special  tools  for  smoothing  the 
entrance   to  or  "bushing  out"  flexible  steel 
conduit.      Sometimes    a    tapered    hardwood 
or   steel  pin   with  a  handle   on    It    Is   used, 
while  In  other  cases  a  tapered  steel  reamer 
Is    employed.      Both    types    of    these    tools 
are   designed    to  be    used    on  two   or  three 
slses  of  conduit. 
Manufacturers: 

J.  A  B.  Mfg.  Co.,  66  Eagle  St..  Pitta- 
Held.  Mass.  "J  A  B." 
BUSHINGS.  CONDUIT,  BOX  AND  CAB- 
INET.—Conduit  bushings  are  threaded 
collars  for  placing  on  the  exposed  ends  Of 
conduit,  the  Inside  or  the  collar  having  a 
smooth  rounded  edge;  these  bushings  are 
used  where  wires  pass  from  a  conduit  to 
an  open  run  and  the  bushing  must  have 
a  separate  hole  for  each  conductor.  Box 
and  cabinet  bushings  are  short  threaded 
porcelain  tubes  provided  with  a  metal 
threaded  clamp  or  lookout  for  securing 
the  tube  In  the  hole:  they  serve  to  pro- 
tect the  wires  from  abrasion. 


Wellington 


Manufacturers: 

Applet  on    Electric   Co.,    1T( 

Ave.,  Chicago.  HL 
Austin    Co.,    The   M.    B..    1( 

plaines  St.,   Chicago.  111. 
Duck.    J.    J.,    436    St.    Clair    St.,    Toledo, 

Fralleli  ft  Co.,  S.  R..  16  S.  Clinton  St., 
Chicago,  111.     "Kwikon." 

GARFIELD  MFG.    CO..  Garfield.    N.   J. 

Grabler  Mfg.  Co..  The,  Cleveland.  Ohio. 
"Square   Gee." 

Harvard  Electric  Co.,  625  W.  VanBuren 
St.,    Chicago.    111. 

Illinois  Malleable  Iron  Co..  1601-1836  Di- 
ver sey  Pkwy.,  Chicago,  111. 

K1LLARK  ELECTRIC  MFG.  CO.,  3940-46 
Easton    Ave..    St.    Louis.    Mo.      "Elec- 

Leverldge,  Inc.,  Charles  W..  133  Liberty 
St.,    New   York.    N.    Y. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  Bush- 
ings manufactured  by  the  National 
Metal  Molding  Co.  are  made  from 
stamped  steel  and  are  cut  and  threaded 
by  machines.  The  tt-in.,  »-tn.  and 
Si -In,  sixes  are  designed  so  as  to  make 
them  self- thread- cleaning.  They  are 
lighter  and  yet  stronger  than  those 
made  of  castings  and  will  lock  more 
securely.  They  are  treated  with  a 
sherardlxlng  process  which  protect* 
them  from  rust  and  other  destructive 
forces.  The  ridges  on  the  outside  pre- 
vent the  wrench  from  slipping  its  grip. 
See  display  adv.  pages  1102-4. — Adv. 

New  Procesa  Specialty  Co.,  230  Hanover 
St..  Milwaukee,  Wis.  (Exclusive  dis- 
tributor. Paul  W.  Koch  ft  Co.,  19  S. 
Wells  St..  Chicago,  111.) 

Pratt-Chuck   Co.,   The,   Frankfort,    N.    Y. 

RATTAN  MFG.  CO..  THE.  552  State  St.. 
New   Haven,   Conn.      (See   display  ad- 


STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh, Pa.  (Write  for  Catalog  33.) 
Pullman  "Star"  bushings  are  made  of 
malleable  Iron.  The  threads  are  sharp, 
clean,  full  size.    The  original  "rib"  de- 


"Star"    Bushing 


sign  makes  easy  turning  In  crowded 
spaces  with  blunt  tool  or  screw  driver. 
The  entire  surface  la  sherardlxed  to  pro- 
vide a  continuous  rustproof  coating. 
Made  In  all  slies  from   %  to  8-inch. — 

THOMAS  ft  BETTS  CO.,  THE,  63  Ve»ey 
St.,  New  York,  N.  Y.    ''T  ft  B"  Water- 
tight      conduit 
bushing   also   ] 


from  vibration.  It 
is  furnished  in 
four  sixes— M.  \. 
1  and  1M  In.,  designed  for  conduit*  of 
the  same  diameters.— -Adv. 
V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia, Pa.  "V.  V." 
WALKER  BROTHERS  ft  HAVILAND, 
Otis  Bldg.,  Philadelphia.  Pa.  "Busb- 
ettes"  Is  the  registered  trade -name 
given  to  die -cast  sine  bushings  with 
knurled     sides,     flanged    edges    and    a 


"BUStMttM" 

knockout  cap.  which  remains  In  place 
while  "roughing- in."  and  prevents  for- 
eign matter  from  stopping- up  the  con- 
duit. When  ready  to  pull  wire  the  cap 
Is  pried  out  with  a  screw  driver,  leav- 
ing the  bushing  on  the  conduit  to  per- 

o 
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form  its  regular  function  without  fur- 
ther handling.  Not  only  are  they  eas- 
ier and  quicker  to  lnsl.aU,  and  furnish 
an  Insurance  policy  against  loss  due  to 
cloned  conduit,  but  they  are  better 
bushings  because  they  are  made  by  the 
die-cast  process,  which  means  they  are 
molded,  threads  and  all.  In  a  steel  mas- 
ter die.  so  that  each  one  (■  as  near  per- 
fect as  possible.  Furthermore,  they 
are  made  of  solid  sine,  are  rust  proof, 
and  still  have  the  requisite  strength. 
"Bushettea"  are  on  the  Underwriters' 
lint  of  approved  fittings. — Adv. 
Wind  man -Gold  smith.    Inc..    339-403    Bast 

Ave..  Perth  Amboy.  N.  J. 
BUSHINGS,  CONDUIT,  END  OUTLET. 
— End  outlet  bushings  for  oonduit  are  used 
largely  around  machinery.  The  wiring  la 
usually  run  In  conduit  right  up  close  to  the 
motor  terminals,  where  It  ends  without 
the  use  of  a  box  or  similar  fitting.  The 
outlet  bushings  used  at  this  point  are  made 
In  several  forms.  They  usually  consist 
of  a  casting,  drilled  and  tapped  to  screw 
over  the  conduit  and  belled  out  at  the 
other  end  to  permit  either  a  porcelain  or 
metal  cover  plate  to  be  mounted.  The 
plates   have   two,    three   or    four   holes   Ir 


them  which 
chafe    the   wire, 
practically    close 


■ell   r 


mded   i 


they 
the   conduit 
prevent  moisture  from  getting  Ln. 
Manufacturers: 
Appleton    Electric    Co.,    1703    Wellington 

Ave..    Chicago,    111. 
Butte    Electric    A    Mfg.    Co.,    53*    Folsom 

St..   San   Francisco.   Cal.     "Sealet." 
OROUSE-HINDS    CO.,    Syracuse.    N.    T. 
Electrical     Specialty     Mfg.    Co.,    Provi- 
dence. R.  I.      ■Boss." 
Frankel     Light      Co.,      Cleveland,      Ohio. 

"Ohio." 
Freeman    Electric    Co.,    E.    H.,    Trenton. 

N.  J.     "Termllet." 
GILLETTE- VIBBER       CO.,       32      Maple, 

Ave..  New  London.  Conn.     "Gee-Vee." 
KILLARK    ELECTRIC    MFC    CO..    3940 

Easton    Ave.,    St.    Louis.    Mo.       "Elee- 

MULTI  ELECTRICAL  MFG.  CO..  703 
Pulton   St..   Chicago,   III.     -Multi." 

Faiste  Co.,  H.  T.,  Philadelphia,  Pa.  (En- 
el  ualve  distributor,  Hart  A  Hegeman 
Mfg.  Co.,  Hartford.  Conn.) 

Phelps.  James  C.  Springfield.  Mass. 
"J.  C.   P.  Caplets." 

Robin.  Charles  G..  47  Warren  St..  New 
York,   N.  T.     "C.  O.  R." 

Standard   Specialty  Mfg.   Co.,  Cleveland. 


Ohio. 


■■Dfar 


'.  Fittings  CO..  1806  N.  «th  St.,  Phlla. 
delphla.   Pa. 

BUSHINGS,  FIBER.— Small  and  Short 
threaded  fiber  tubes  with  a  smooth  Inner 
surface  widely  used  ln  the  manufacture  of 
electrical   products.     One    common    ui 

for    screwing    Into    sockets    to    protect    

cord,  from  abrasion  by  the  socket  threads. 
(See  Bushings,  socket.)  They  are  also 
used  on  small  motors  where  the  lead  wires 
pass  through  the  frame.  Simpler  forms 
of  bushings  that  are  not  threaded  are  used 
In  many  places  where  wires  pass  through 
metal  bases,  as  In  bells,  telephone  equip- 
ment, table  and  floor  lamps,  fixtures,  etc., 
and  In  many  places  where  hard  rubber 
bushings  were  formerly  used. 

Manufacturer!: 

American  Vulcanized  Fibre  Co.,  632 
Equitable  Bldg.,  Wilmington.  Del. 
"Vul-Cot." 

Bartlett.    Inc..    H.    N.,    19   Park  PI.,    New 

York.  N.  Y. 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch.  Boston  30.   Mass.     "Barwood," 

CHICAGO  MICA  CO.,  11-81  Water  St., 
Valparaiso,  Ind.  (See  display  adver- 
tisement on  page   1330.) 

Dalian  Brass  A  Copper  Co.,  320  Orleans 
St..    Chicago,   HI. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
"Diamond  F." 

DOWNEY  CO..  GILBERT  H.,  7  8.  17th 
St..    Philadelphia.    Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   (See  adv.  page»  1203-1223.) 

International  Oxygen  Co..  794  Frellng- 
huyaen  Ave..  Newark.  N.  J.     "L  O.  C. 

MULTI    ELECTRICAL    MFG.    CO.,     70S 

Fulton  St..  Chicago,  III.     "Multi." 
National    Fibre    ft    Insulation    Co..    York- 
lyn,    Del.     "Old  Hickory,"   "Super  Sea- 
Standard  Electrlo  Machinery  Co.,   Balti- 
more. Md.     "Standard- Baltimore." 
Ward  Electric  Co..  Inc.,  1411  Walnut  St., 

Philadelphia,   Pa. 
WATERBURY     BUTTON     CO.,      836     S. 
Main  St..  Waterbnry,  Conn.     (See  dis- 
play  advertisement   on   page   1313.) 


Wilmington     Fibre    Specialty     Co.,     Wil- 

BUSH1NG5.  HIGH  -TENSION,  EN- 
TRANCE.—To  pass  a  high-voltage  con- 
ductor through  a  roof  or  wall  requires  a 
bushing  of  high  Insulating  properties. 
These  bushings  usually  consist  Of  a  cop- 
per tube  surrounded  by  a  special  porce- 
lain bushing  made  with  corrugated  sur- 
face to  give  a  long  arcover  path.  ,  The 
bushing  Is  held  rigidly  to  the  wall  by  one 
or  two  flanges.  Terminal  lugs  are  fastened 
to  the  ends  of  the  copper  tube  for  the  line 


DELTA-STAR"  ELECTRIC    CO..    £433-63 
Fulton  St.    ~  " 


E." 
Eleetroee    Mfg.    Co.,    Brooklyn.     N.    Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company's  standard 
entrance  bushings  are  similar  in  de- 
sign to  the  bushings  for  transformers, 
oil  <clrcult  breakers,  lightning  arresters. 
etc.,  except  that  both  ends  are  enclosed 
In  a  pettlcoated  porcelain  shell  and 
proportioned  for  operation  In  air.  In 
contrast  with  apparatus  bushings  which 
are  proportioned  for  operation  with 
one  end  under  oil.  Below  73.000  volts 
the  entrance  bushings  are  of  the  solid 
type;  above  73,000  volts  the  bushings 
are  of  the  filled  type  in  which  oil  or  In- 
sulating compound  forms  the  insulat- 
ing medium.  Some  parts  of  these  bush- 
ings are  interchangeable  with  corres- 
ponding parts  of  this  Company's 
standard  apparatus  bushings.  See  adv. 
pages    1203-1223.— Adv 

Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 
National   Bank   Bldg..    Elmhurst,   111. 

Hopewell  Insulation  A  Mtg.  Co..  Inc., 
Hopewell.  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb.  111.  (See  display  advertise- 
ment  on   page   1301.) 

Johns  -Man  vllle,  Inc..  Madison  Ave.  A 
41st   St..   New  York.   N.  Y. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.   (See  display  adv.  page  1273,) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg..   Baltimore,   Md. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh.  Fa.  "Na- 
tional." (See  display  adv.  pages  1102- 
1304.) 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
"O-B." 

Pittsburgh   High   Voltage   Insulator   Co.. 

ROYAL    ELECTRIC    MFG.    CO..    B0«    E. 

40th   St..    Chicago.    HI. 
Thomas  A  Sons  Co.,  The  R..  East  Liver- 
pool.   Ohio.      "Thomas." 
WRSTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.    pages   1396-1402.) 
BUSHINGS,       HIGH-TENSION       TER- 
MINAL,   FOR    TRANSFORMERS,    ETC.— 
Insulating  tubes,  through  which  the  high- 
tension   leads  are  taken  Into  the  cases  of 
oil-filled  transformers,  feeder-voltage  regu- 
lators, etc.     These  are  generally  of  porce- 
lain.     For    very    high    voltage    work    they 
may   have   double   walls,   the   Intermediate 
space  being  oil-filled.    The  lower  ends  pro- 
ject down  into  the  tank  under  the  surface 


standardised  for  voltages  between 
71.000  and  210,000  volts.  The  keynote 
In  the  design  of  these  bushings,  both 
electrical  and  mechanical,  has  been  re- 
liability; in  their  application  It  has 
been  lnterchangeabitlty.  These  bushings 
are  Interchangeable  among  all  the 
standard  classea  of  high -voltage  ap- 
paratus. They  are  supplied  In  designs 
adapted  to  high  and  low  altitudes  and 
are  uniformly  suitable  tor  outdoor  ser- 
vice. (Bulletin  49401.)  See  adv.  pages 
1203-1223.— Adv. 

Hopewell  Insulation  A  Mfg.  Co.,  Inc., 
Hopewell,   Va. 

INTERNATIONAL  INSULATING 
CORP..  26  W.  48th  St..  New  York, 
N.  Y. 

Krayben    Metal    Products    Co.,    Inc.,    133 


Mica    Insulator    Co.,    Vlctorlavllle,    Que.. 

Mica    Mfg.    Co..    The.    136   Johnson    St., 

Brooklyn.   N.  Y. 
More-Jones  Brass  A  Metal  Co.,  3132-44  N. 

Broadway,  St.  Louis.  Mo. 
OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 

"O-B." 
Pittsburgh    High    Voltage    Insulator    Co.. 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus A  Preble  Aves..  Pittsburgh.  Fa. 
"Pittsburgh." 
Tennessee     Burner     Mfg.     Co..      Chatta- 
nooga.  Tenn.      "XL." 
Thomas  A  Sons  Co..  The  R..  East  Liver- 
pool. Ohio.     "Thomas." 
W EST IN<! HOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh,    Fa.      (See    dis- 
play  adv.    pages   1395-1402.) 
BUSHINGS,       INSULATING,       MISCEL. 
LANEOUS. — Bushings    for    insulating    pur- 
poses   are     made    of    a    large    number    of 
Insulating      materials      and      In     numerous 
shapes    and    sixes.      Many    electrical    pro- 
ducts  have   small   Insulating  bushings   In- 
stalled   In    them.      These    are    sometimes 
made  of  porcelain,   fiber,   glass  or  rubber, 
but  often  of  molded  compounds,  mica,  ce- 
ment,   etc.     The   bushings   are    frequently 
made  to  screw  Into  tapped  holes  or  to  be 
driven  or  placed  In  other  holes  to  protect 

Insulate    binding    posts,    and    for 

-    -■■—-    purposes,    and    they    r" 


made   ln  various  forms  t 


suit  the  condl- 


lutdot 


of  the  transformer  oil.    Fc_   .... 
formers,  extra  surface  Is  necessary  io  pro- 
vide  Insulation   when   wet.     This   Is  gen- 
erally obtained  by  circular  corrugations  or 
"sheds."       Another     kind     of    high-tension 
bushing  Is   known   as  the  condenser  .type. 
It  is  made  of  alternate  layers  of  paper  and 
mica    Insulation    and    tinfoil,    rolled    Into   a 
cylinder   around   the   conductor.      By    using 
narrower  layers  as  the  thickness 
the  stress  upon  the  Insulation  la  kept  < 
stant  and  a  much  lighter  and  smaller 
mlnal  can  be  used  for  a  given  voltage. 
Manufacturers: 
Canadian  General  Electric  Co..  Ltd.,  212 

King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian  Westing-bouse  Co.,  Ltd..  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 
"Westlnghouse." 
GENERAL  ELECTRIC  CO,.  Schenec- 
tady. N.  Y.  This  Company's  standard 
bushings  are  divided  Into  .... 
The  solid  type,  consisting  of  a  treated 
paper  core  with  the  upper  end  above 
the  cover  enclosed  In  porcelain,  has 
been  standardised  for  operating  — " 
ages  between  1501  and  71,000 
The     filled     type     bushing     has     been 
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Manufacturers: 

American   Lava  Corp.,   1439  William  St.. 

Chattanooga,  Tenn.    (lava.) 
Anderson  Mfg.   Co.,  Albert  A  J.  M..  219- 

10S  A  St..  Boston.  Mass.     "Aetna." 
Bartlett,  Inc.,  H.  N.,   19  Park  Row.   New 

York,  N.  Y. 
Canadian    General   Electric  Co..  Ltd.,  211 

King  St.,  W.,  Toronto,  Ont,.   Can. 
CHICAGO    MICA    CO..    11-21    Water    St.. 

Valparaiso,    Ind.      (See   display   adver- 
tisement on  page   1120.)  ■ 
Diamond  State  Fibre  Co..  Bridgeport.  Pa. 

"Diamond  F." 
DOWNEY   CO.,    GILBERT  H.,   7  S.   17th 

St..  Philadelphia,  Pa. 
Electrical   Engineers   Equipment   Co.,    IE 

S.    Desplaines    St..    Chicago,    111. 
Farles  Mfg.  Co.,  Decatur,  HI. 
GARFIELD  MFG.  CO..  Garfield.  N.  J. 
General  Devices  A  Fittings  Co..   441-443 

S.  Desplaines  St..  Chicago.  HI. 
Gray  A  Danielson  Mfg.  Co..   679  Howard 

St.,  San  Francisco,  Cal. 
Great    Lakes    Radio    Supplies    Co.,    Inc., 

1st  National  Bank  Bldg,.  Elmhurst.  111. 

"RVA." 
Hartford  Machine   Screw  Co.,  476  Capitol 

Ave.,  Hartford.  Conn. 


Hartford,  Conn. 
Klrchberger   A   Co..    Inc..   M..   1426   17th 

St.,  Brooklyn,  N.  Y.    "Lavarock." 
Locke    Insulator    Corp.,    Maryland    Trust 

Bldg.,  Baltimore.  Md. 
Mica  Insulator  Co..   68  Church  St..  New 

York,  N.  Y. 
MULTI    ELECTRICAL     MFG.     CO..    703 

Fulton  St,.  Chicago,  III.     "Powerlet." 
OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 

"O-B." 
Pittsburgh    High    Voltage    Insulator    Co.. 

Bcranton  Button  Co..  The.  409  Cherry 
St..  Scranton,  Pa,    "Lacanlte." 

Simon,  Emll  J.,  217  Broadway,  New 
York.  N.   Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard- Baltimore." 

Thomas  A  Sons  Co.,  The  R..  Eaat  Liver- 
pool, Ohio.     "Thomas." 
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WATERBURY  BUTTON  CO.,  S35  s.  Main 
St.,  Water-bury.  Conn.  (See  display  ad- 
vertisement on  page  1328.) 
WESTINC-HOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 
Windman-Goldsmlth.     Inc.,    399-403    Bast 

Ave.,  Perth  Amboy,  N.  J. 
BUSHINGS,  MISCELLANEOUS.— Many 
bushings  are  used  in  electrical  apparatus 
that  are  not  insulating  bushings.  Where 
small  shafts  are  supported  by  parts  of  the 
main  frame  or  wall  of  a  machine,  instead 
of  making  a  regular  bearing  surface,  the 
wall  is  drilled  and  a  special  bushing  of 
bearing  material  inserted.  This  method 
is  used  quite  extensively  In  places  where 
onlv  a  small  shaft  is  used  and  when  only 
a   light    bearing    would    be    required.      PuT- 

tlghteners.  etc..  are  also  fitted  with  'brass 
or  bronze  bushings  which  serve  aa  a  bear- 
loads    are    also    made    In    this    manner    as 


Bound      Brook      Oil-Less      Bearing      Co.. 

Bound  Brook,  N.  J.     "Nigrum." 
Bunting  Brass  ft  Bronze  Co..  The.  Toledo, 

Ohio. 

Capitol     Brass     Works,      Detroit.      Mich. 

"Capitol." 
HIlls-McCanna     Co..     2025     Elston     Ave., 

Chicago.  111.     (Bronze.) 
Legler-Ellerman   Co.,    The.   Dayton,    Ohio. 
Nolu    Oilless    Bearing   Co.,    6    E.    Johnson 

BL,   Cermantown.   Philadelphia,   Pa. 
Randall  Graphite  products  Corp.,   711-7*1 

Fulton  St.,  Chicago.  IH. 
BUSHINGS,  PORCELAIN, —Tubes  of 
glazed  or  un glazed  porcelain  varying  in 
Internal  diameter  from  A  In.  to  2&  In.  and 
In  length  from  hi  in.  to  24  ins.  and  used 
very  extensively  throughout  the  electrical 
Industry.  They  are  useful  In  nearly  all 
places  where  wiring  Is  passed  through  wood 
or  metal  work,  as  In  floors.  Joists,  walls, 
switch  cabinets.  Junction  and  cutout  boxes, 
electric    signs,    plugs    and    sockets,    trans- 

instruments,  switchboards,  metal  ceilings 
and  cornices.  Iron  and  steel  beams,  plates, 
etc.  They  are  made  In  a  number  of  forms 
for  these  various  purposes,  among  which 
are  clamp  bushlnga,  elbow  bushings,  split 
bushings  and  straight  tube  bushings.  Com- 
monly used  special  forms  of  porcelain  bush- 
ings are  listed  separately  under  Bushings, 
conduit  box  and  cabinet:  high-tension  en- 
trance: high-tension  terminal:  service  en- 
Manufacturers; 
BettS    ft    Betts    Corp.,    511    W.    42nd    St.. 

New  York.  N.   Y.      "B  ft  B." 
Boch-Metsch    Porcelain    Co.,    The,     East 

Liverpool,  Ohio. 
Brunt   Porcelain  Co..  The.  P.  O.   Box  493, 

Columbus.  Ohio.     "Brunt." 
Canadian    General  Electric  Co.,    Ltd.,    212 

King  St..   W..   Toronto,   Ont..   Can. 
Canadian   Porcelain   Co..    Ltd..    Hamilton, 

Ont..    Can. 
C.  ft  P.   Electric  Works,  Inc..   92  Hayden 

St.,    Springfield,    Mass. 
Cook    Pottery    Co..    Prospect   St.   ft    P.    ft 

R.   Ry.,   Trenton,    N.   J. 
ELECTRICAL   DEVELOPMENT   ft   MA- 
CHINE CO..  221  N.   23rd   St.,  Philadel- 
phia,    Pa.       "Franklin."       (See    display 

FBDBRAL™,BLECTBlf5e   CO.."     8700      S. 
State    Street,    Chica- 

>go,  111.  Federal 
clamp  bushings  are 
made  of  one  piece  of 
the  best  grade  of 
vitrified  porcelain. 
Clamping  rings  are 
made  of  metal, 
threaded  to  fit 
_.j , -, threads   on   the  por- 

"  adv.  page  1291.— Adv. 

■     Federal  Porcelain  Co.,   The,   Carey,  Ohio. 

Flndlay  Electric  Porcelain  Co.,  The.  Find- 
lay,  Ohio. 
ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,    111.      (See    display    adv.    page 
1301.) 
Kllloch    Co..    David.    57   Murray   St.,    New 

York.    N.   Y.      "K  K  K.- 
Locke   Insulator    Corp.,    Maryland    Trust 

Bldg..   Baltimore.  Md. 
Mesa  Co..  Fernando  C,  Colt  St.  ft  Chan- 
cellor  Ave.,    Irvlngton.    N.    J. 
Metropolitan   Engineering  Co.  of  Canada, 


Ltd.. 


,  Toronto,  Ont 


UULTI  ELECTRICAL  MFG.  CO..  703 
Fulton  St.,  Chicago.  III.  -'Multl"  clamp 
bushings    for    outlet    boxes    and    steel 


cabinets.  The  bushings  consist  of  a 
threaded  porcelain  body  made  In  sizes 
to  fit  the  standard  steel  box  knockouts 

(he  threading  on  of  helix  spring  coll 
of  wire,  which  Is  made  to  engage  [he 
threadR   to   the   porcelain. — Adv. 

OHIO  BRASS  CO..  THE,  Mansfield.  Ohio. 
O-B  bushings  are  used  so  extensively 
that  a  great  many  standard  designs 
are  available.  In  addition,  O-B  facil- 
ities for  producing  special  shapes  are 
practically  unlimited.— Adv. 

PARKER  ft  SON.  INC.,  J.  H..  Parksra- 
bure,  W.  Vs..,      Porcelain  box  and  cab- 


Porcelaln   Box  and  Cabinet   Bushing 


I  net    bushings,    with    metal    fasteners 

which    can    be    Installed    from    the   out- 
side,   and   are    self -locking. —Adv. 
Philadelphia   Electrical  ft  Mfg.  Co..   1228- 
36  K.  31st  St.,  Philadelphia.  Pa.     "Pem- 

Pltlsburgh    High    Voltage    Insulator   Co., 

Dairy,    Pa. 
Southern    Electrical    Porcelain    Co.,    Inc., 

Erwin.  Tetin. 
SQEAUR    D    CO..    1400    Rlvard    St.,    De- 
troit.   Mich.       "Square    D."      (See    dis- 
play adv.   pages  1279-1231.) 
Thomas   ft  Betts  Co..  The,   63  Ve»»y   St., 

New  York,  N.  T. 
THOMAS   ft    SONS   CO..    THE.    R.,    East 

Liverpool,  Ohio.      "Thomas." 
Trenton   Porcelain   Co..   803   E.   Stale   St., 

Trenton.  N.  J. 
V.   v.   Fittings  Co..  711   Cherry  St..  Phila- 
delphia. Pa.     "V.  V." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.   pages   1395-1402.) 
Wlndman-Goldsmith.     Inc.,    399-403    East 

Ave..  Perth  Amboy.  N.  J. 
BUSHINGS,  RUBBER.— Small  threaded 
tubes  of  rubber  having  a  smooth  inner 
surface  with  rounded  entrances.  In  the 
form  of  hard  rubber  they  are  vised  very 
commonly  in  sockets  attached  to  flexible 
or  drop  cord  to  protect  the  insulation  from 
abrasion  by  the  threads  of  the  socket.  (See 
Bushings,  socket.)  Soft  rubber  bushings 
are  also  used  in  generators  and  motors 
for  giving  additional  protection  to  the  lead 
wires  where  they  pass  through  the  frame, 
especially  In  machines  exposed  to  moisture, 

the  soft  bushing  grips  the  cord  very  tightly 
and  gives  a  weatherproof  plug.  Both  hard 
id    soft    rubber    bushings    are    also    used 


tely 

Ma  Tin  fact 


s  of  v 


Canadian   General   Electric   Co..    Ltd.,    212 

King   St..    \v.,    Toronto,    Ont..    Can. 
Diamond  Rubber  Co.,   The.  Akron,  Ohio. 
(Joodsill    Rubher    Co..    Inc.,    11th    &    Race 

St*..,  Philadelphia,  Pa. 
Ml'LTI     ELECTRICAL    MFG.     CO..     703 

Fulton  St.,  Chicago,  III.     "Multl." 
Salisbury  &   Co..    Inc..   W.   H.,   308-10   W. 

Madison    St..   Chicago.    111. 
Spauldfrig     &     Sons     Co..     Inc.,     J.,     300 

Wheeler  St.,  Tonawanda,  N.  Y. 
BUSHINGS.  SERVICE  ENTRANCE.— 
Porcelain  tubes  through  the  wall  of  n 
building,  and  sloped  down  towards  the  out- 
aide,  through  which  ordinary  service  wires 
are  led  into  the  building.  In  place  of  such 
bushings  It  Is  permissible  to  use  a  special 
service  entrance  fitting  or  head  with  sepa- 
rately bushed  holes  for  each  wire,  this 
fitting  connecting  to  a  service  conduit  pass- 
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ing  through  the  wall:  see  Service 
nttlngs.  Bushings  for  hlgh-tenslor 
are  special  and  not  Included  In  t. 
class:  see  Bushings,  high-tension  e 
Manufacturer*; 
Austin  Co.,  The  M.  B.,  108  8.  Desplalnes, 

St..    Chicago,   111. 
Canadian  General  Electric  Co.,   Ltd..   212 

King  St.,  TV..  Toronto,  Ont..  Can. 
Electrical   Specialty  Mfg.   Co..   51   Beufort 

St.,  Providence.  R.  I.     "Boss." 
GENERAL     ELECTRIC      CO..      Sehenec- 
liidy,   N.  Y.   (See  adv.  pages  1203-12S3.) 
Hopewell    Insulation    ft    Mfg.    Co.,     Inc., 

Hopewell,  Va. 
ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.    III.      (See    display    advertise- 
ment on  page  1301.) 
Johns-Pratt    Co..    The,    5SE    Capitol    Ave.. 

Hartford,  Conn. 
Pittsburgh    High    Voltage    Insulator    Co.. 

Derry,   Pa. 
Thomas  ft  Sons  Co..  The  R.,  East  Liver- 
pool.   Ohio.      "Thomas." 
V.   V.   Fittings  Co.,  Til  Cherry  St..  Phila- 
delphia,   Pa.      "V.   V." 
Wlndman-Goldsmlth,     Inc..    399-403    East 

Ave.,   Perth   Amboy,   N.   J. 

BUSHINGS,  SOCKET.— Bushings,  usually 

of   composition    material   or    hard    rubber. 

smooth    inside   and    externally    threaded    to 

turn    Into   the  opening  through   the  cap  of 

the    socket,    and    designed    to    protect    the 

insulation    on    pendent   or    drop    cord    from 

abrasion  by  the  threads  of  the  socket  when 

the   latter  Is  not   attached   to  a  fixture   but 

is  used  for  either  a  pendant  or  hand  lamp. 

Manufacturers; 

Arrow    Electric    Co.,    103    Hawthorne    St., 

Hartford.  Conn.     "Arrow." 
Best    Electric   Corp.,   470   Broadway.    New 


York,   N.   Y. 
Bryant  Electric  Co.,   Thi 
Brldgepoi'      ~ 


Bryan 


1   State  St..    . 


_ - Electrlo  Co.,  Ltd..   212 

King   St.,    W.,    Toronto.    Ont..    Can. 

Cole  ft  Co..  Henry,  G4  Old  Colony  Ave.. 
Boston.  Mass. 

CRN  ERA  L  ELL-CTRIC  CO..  Schenec- 
tady.  N.  Y.   (See' adv.  ^ges  1XW-1123.) 

Hubbell,  Inc..  Harvey,  Bridgeport,  Conn. 
"Knostraln." 

MULTI  ELECTRICAL  MFG.  CO.,  70S 
Fulton  St..  Chicago.  III.     "Multi." 

Palste     Co.,      H.      T-.      Philadelphia,     Pa. 


Hartford.    _ 

Scranton  Button  Co.,  The.  409  Cherry  ; 
Scran  to  n ,    Pa.      "Lacanite." 

*"     "   Rubber  Corp.,   The.   St 


ite 

Brldeeport      I 

WATERBL'RY  BUTTON  CO.,  835  S.  Main 
St.,  Waterbury,  Conn,     (See  display  ad- 
vertisement   on    page    1328.1 
Waterbury     Mfg.     Co..     238     Grand     St., 

Waterbury.    Conn. 

BUSHINGS,      TROLLEY      WHEED-A 

bearing  Inserted   In  the   hub  if  the   trolley 

wheel  which  carries  the  wheel  on  Its  axle. 

Designed  to  give   long  life  with   Infrequent 

Manufacturer!; 

American  Bronze  Corp..  Berwyn.  Pa. 

Anderson  Mfg.   Co.,  Albert  ft  J.   M..  289- 

306  A  St.,   Boston,   Mass.      "Aetna." 
Bound  Brook  Oil -Less  Bearing  Co.,  Bound 

Brook.   N.  J.     "Bound  Brook." 
East      Hampton      Bell     Co..      The,      East 

Hampton,  Conn. 
Electric     Railway     Equipment     Co..     2900 

Cormany   Ave..    Cincinnati,    Ohio. 
Hodgkins   Co.,   J.   F„    Box    417.   Gardiner. 

Me. 
Holland   Trolley  Supply  Co..  The,   1623  E. 

43rd  St..  Cleveland.  Ohio. 
More-Jones    Brass    ft    Metal    Co..    3132-44 

N,    Broadway,    St.    Louis.    Mo. 
Warner    Electric    Co..    Munch".    Ind. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..    East    Pittsburgh.    Pa.      (See    dis- 
play   adv.    pages    1395-1402.) 
BUSHKILL.— -Trade     name     for     Ignition 
colls    manufactured    by    the    Doyle -Dacoata 
Mfg.  Co.,   East  on,   Pa. 

BUSHNELL  MFG.  CO.— 2928  Telegraph 
Ave.,  Berkeley.  Cal.  Manufacturer  of  mo- 
tors, generators,  electrotherapeutlc  appa- 
ratus, die  sinking  tools,  etc.  Business  es- 
tablished 1920.  President  and  general  man- 
ager, John  B.  Bushnell:  vice-president. 
James  Butter:  secretary  and  sales  manager. 
W.  T.  Merrlman:  treasurer.  Robert  J.  Pratt. 
BUSS.— Trade  name  for  fuses  made  by 
the  BuaBmann  Mfg.  Co..  3819  N,  23rd  Bt., 
St.   Louis,   Mo. 

BUSSMANN  MFG.  CO — 3819  N.  23rd  St.. 
St.  Louis.  Mo.  Manufacturer  of  fuses. 
Business   established   1014.     President  and 
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,  A.   B.   Bussmann; 

and  sales  manager,   H.  T.  I_ 

retary.     J.    A.    Bussmann.      Factories, 
Louis.    Mo.,   end   East   St.    Louis,   111. 

BUSY.— A  term  applied  to  a  telephone 
tine,  trunk  or  other  apparatus  when  it  Is 
In  use.  A  "busy  test"  Is  the  act  by  means 
of  which  the  operator  or  automatic  switch 
tests  a  telephone  line  or  trunk  to  see  If 
It  is  free  or  In  use.  On  a  manual  switch- 
board It  Is  accomplished  by  the  operator 
touching;  the  tip  of  the  plus  to  the  sleeve 
of  the  Jack  of  the  line.  If  there  Is  silence, 
the  line  Is  free.  If  a  click  Is  heard,  the 
line  Is  busy.  The  click  Is  caused  by  a  bat- 
tery voltage  placed  on  the  sleeve  or  the 
plug.  In  an  automatic  switchboard,  there 
Is  a  relay  In  the  switch  which  is  energized 
by  a  similar  voltage  (If  the  line  Is  busy) 
and  this  relay  prevents  connection  and 
gives  a  busy  tone  to  the  calling  subscriber. 
It  Is  possible  to  put  such  an  electrical  con- 
dition on  the  test  wire  of  a  telephone  line 
that    It  will    appear   busy    to   any   operator 


manual)  or  the  releai 
This  act  Is  described  by  the  term 

BUSY  BACK.— Apparatus  In  a  central 
telephone  office  which  returns  to  the  call- 
ing subscriber  an  interrupted  bulling  tone 
If  the  called  line  Is  busy.  This  la  gener- 
ally  an  automatic  signal. 

BUSY  HOUR.— A  term  used  in  telephony 
to  denote  the  hour  of  peak  load,  when  the 
calls  are  coming  In  at  a  rate  faster  than 
during  the  hour  before  and  the  hour  after. 
Business  telephones  have  a  busy  hour  In 
the  forenoon  and  one  In  the  afternoon,  the 
former  handling  many  more  calls.  Resi- 
dence telephones  frequently  have  a  well 
denned   busy  hour  also  after  the   evening 


ringing  machines.  Business 
1914.  President,  W.  H.  McCammun;  vice- 
president  and  general  manager.  W.  B. 
Butler;  secretary  and  sales  manager.  Allen 
Harvey.  Exclusive  distributor,  Western 
Electric  Co..  135  Broadway,  New  York. 
N.    T. 

BUTLER  ELECTRIC  CO — 3531  Cottage 
Grove  Ave.,  Chicago.  III.  Manufacturer  of 
fliture  fittings,  etc.  Business  established 
1W2.     P.   L.   Butler,   proprietor. 

BUTTE  ELECTRIC  A  MFC.  CO.— EM 
Folsom  St..  San  Francisco.  Cal.  Manu- 
facturer of   terminal   nttlngs. 

BUTT  ERF  I  ELD  A  CO.  DIVISION,  UN- 
ION TWIST  DRILL  CO.— Derby  Line,  Vt. 
Manufacturer  of  reamers,  threading  taps 
and  die  stocks.  Business  established  1880. 
President,  John  A.  MacOregor;  vice-presi- 
dent, Simon  McKay:  secretary.  W.  B.  Mc- 
SklmmiHi;  treasurer,  J.  H.  Drury;  general 
manager.  P.  S.  Laythe;  sales  manager,  L. 
H.  Laythe.  Main  office.  Derby  Line,  Tt. 
Factories.  Derby  Line,  Vt.,  and  Rock  Is- 
land. Que.,  Can.  Branch  offices.  II  8. 
Clinton  St.,  Chicago.  ML;  220  King  St.. 
West.  Toronto.  Ont.:  131  St.  Paul  St. 
W.,  Montreal,  Que.,  Rock  Island,  Que.,  Can. 

BUTTERFLY.— Trade  name  for  electric 
washing  machines  and  cream  separators 
manufactured  by  the  Albaugh-Dover  Co., 
2100  Marshall  Blvd.,  Chicago,  ill. 


Holcomb  A  Hoke  Mfg.  Co.,  Indianapolis, 
Ind. 

BUTTONS,    PUSH.— See    Push    buttons. 

BUZZERS,  ELECTRIC,  MARINE,— Sig- 
naling burners  having  their  operating  parts 
enclosed  In  water-tight  and  sometimes  va- 
porproof  casings  designed  especially  for  use 
on  board  ship  or  in  very  ijamp  locations, 
such   as  docks,   laundries,   packing  houses. 


v  York.  N.  Y. 
BENJAMIN  ELECTRIC  MPO.  CO..  Chi- 
cago.   New   York,   San   Francisco,   To- 

^^^^^^M  ditlons.      Casings         brass 
^^^^^T  or  B.  E-  Metal  tapped  for 
lKt  Vt   Inch  clr.  pipe  conneo- 
watertinht  tion,    arranged   for   bulk- 
Marine  head  mounting.    For  d-c. 
Buzzer  Circuits  only.— Adv. 


EDWARDS  &  CO.,  INC.,  140th  A  I 
terior  Sts.,  New  York.  N.  Y. 

HOLTZER-CABOT  ELECTRIC  C 
THE,  125  Amory  St.,  Boston,  Mass. 


e  Electric  Co..  195  Frer.    ... 
Francisco.  Cal. 

.,  3*  E.  Lamed 


St.,  San 
:..  De- 


troit,  Mich.     "S-M. 
Stanley  &  Patterson,  34  Hubert  St.,  New 

York,   N.   Y.     "Faraday." 
BUZZERS,    ELECTRIC,    MISCELLANE- 
OUS.—This   classification   Includes   buzzers 
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Manufacturera: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St..  New  York,  N.  Y. 
Autocall    Co.,    The.    Shelby.    Ohio. 

Becker  Electric  Works,  3066  Lincoln  Ave., 
Chicago,  III. 


tlnctlve  tone  pitch  for 
use  on  call  and  warn- 
In   facto- 


Heavy  Duty 


outdoor  and  indoor 
Installations.     For  d-c. 
or  a-c.  circuit  6  to  260 
volts   Inclusive. — Adv. 
Bunnell    A   Co.,   J.    H..    32   Park   Place, 

New  York,  N.  Y.  "Bunnell." 
Clemens  Electrical  Corp..  726  Main  St.. 
Buffalo,  N.  Y.  (Alternating  current.) 
EDWARDS  A  CO..  INC..  New  York.  N. 
Y.  Lunge n  buzzers  in  varying  sizes, 
having  different  tone  volume.  These 
buzzers  are  nickel  plated,  dustproof  and 
bugproof.       Compact     and     attractive. 


Lunnjen  Buzzers 

Contacts  are  adjustable.  Armatures 
are  pivoted.  Popular  In  offices  on  ac- 
count of  pleasing  tone  and  dependa- 
bility—Adv. 

Electric  Signal  Mfg.  Co.,  Inc..  11  Tre- 
mont  Ave.,  Orange,  N.  J.     "Emka." 

ESSEX    MFG.     CO.,     117     Mulberry     St.. 

CKXEHAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  "Remlndo".  A  combined 
single-pole  switch  and  buzzer  mounted 
on  one  base  and  permanently  wired  in 
series.  Adjustable  vibrating  spring  is 
normally  set  to  operate  one  to  ten  26- 
watt  lamps.  For  use  on  alternating- 
current  circuits  only,  as  a.  reminder 
that  lamps  are  on,  where  light  Is  In- 
visible from  point  of  control.  See  adv. 
pages  1203-1223.— Adv. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,  12E  Amory  St.,  Boston.  Mass. 
"Hub  Dome." 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  A  Aberdeen  Sts.,  Chicago. 
111.  (See  display  advertisement  on  page 
1327.) 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  Pl„  New  York,   N.  Y. 

Ostrander  A  Co..  W.  R-.  371  Broadway, 
New  York,  N.  Y, 

PARTRICK  A  WILK1NS  CO.,  51  N.  7th 
St..  Philadelphia.  Pa. 

Rutherford  Mfg.  Co.,  R.  T.,  Brooklyn,  N. 
Y.  (Exclusive  distributor,  Electrical 
Trading  Co..  200  Broadway,  New  York, 
N.    Y.) 

Schwarze  Electric  Co.,  E.  Church  St., 
Adraln,  Mich. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee.  Mich.     "Signal." 

Sohm  Electric  Co.,  811-49  Blue  Island 
Ave.,  Chicago.  III. 
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"Eclipse." 


"XXX," 


"Mario," 


BUZZERS,    ELECTRIC    RAILWAY    CAR 
AND     BUS. — Electromagnetic    devices     to 

Produce  an  audible  signal  and  operated  by 
means  of  push  buttons,  sometimes  from 
dry  batteries,  and  more  frequently  from 
the  trolley  circuit  with  a  series  resistance. 
Used  to  signal  the  motorman  that  passen- 
gers desire  to  alight  from  the  car  or  bus. 
Manufacturer!: 
Auth  Electrical  Specialty  Co.. '422  E.  Bird 

St.,  New  York.  N.  Y. 
Brill  Co..  The  J.   G..    82nd   St.,   A   Wood- 
land Ave.,  Philadelphia.  Pa. 
Consolidated    Car    Heating    Co..    Albany, 

N.  T. 
EDWARDS  A  CO.,  INC..  140th  A  Ex- 
terior Sts-  New  York.  N.  Y. 
ELECTRIC  SERVICE  SUPPLIES  CO.. 
17th  A  Cambria  Sts.,  Philadelphia,  Pa. 
Faraday  high-voltage  car  signal  sys- 
tems operate  directly  from  the  trolley 


Faraday  High  Voltarjs  System 

circuit  and  provide- a  very  reliable  sig- 
nal system  for  electric  railway  ears. 
This  line  consists  of  a  large  assortment 


of  t 


■jells. 


._  ._  ___»et  every  require- 
ment Complete  low  voltage  systems 
also  are  cataloged.  This  company  has 
had  broad  experience  in  this  line  and 
can  render  exceptional  service.— Adv. 
'      tan  Electrical  Supply  Co.,  Inc.,  17 

Adraln,  Mich. 
Stanley  A  Patterson.  34  Hubert  St..  New 

York.  N.  Y.     "Faraday." 

BUZZERS,     ELECTRIC,     WATCHCASE. 

— Buzzers  enclosed  In  a  small,  usually 
nickel -plated,  watchcase  type  cover  and 
designed  to  give  a  clear  sound  in  an  ordi- 
nary sized  room  or  offloe.  They  are  also 
convenient    for    carrying    In    a    pocket    for 

Manufacturers: 

Anson  la    Electrical     Co.,     The,     Anson  la. 

Conn.      "Acme,"    "Eureka,"    "Wizard." 
Auth     Electrical     Specialty    Co.,    422    E. 

63rd  St..   New  York,  N.  Y. 
EDWARDS    A    CO.,    INC.,    140th    A    Ex- 
terior Sts.,  New  York,   N.  Y. 
Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 

National     Bank     Bldg.,     Elmhurst,     III. 

"RVA." 
HOLTZER-CABOT       ELECTRIC       CO., 

THE.  12G  Amory  St..  Boston.  Mass. 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 

Park   PL,  New  York,  N.  Y. 
PARTRICK  A  WILKINS  CO.,  61  N.  7th 

St..   Philadelphia.   Pa. 
SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee,   Mich.      "Signal." 
Stanley  A  Patterson,  34  Hubert  St.,  New 

York,   N,  Y. 
BUZZERS,      RADIO.— Buzzers     giving     a 
high    pitched   note  are  often   used   In  radio 
circuits  for  setting  up  weak  oscillatory  cur- 
rents   for   calibration    purposes.      The   con- 
struction   of    buziers    for    this    purpose    Is 
not    different    from    that    of    other    types. 
Larger  buzzers  of  special   construction  are 
also  used  for  small  loop  transmitting  sets. 
Manufacturers: 
Adams   Morgan    Co..    Alvin   Place.    Upper 

Montclalr,  N.  J.     "Amco." 
Ansonia    Electrical    Co.,    The.    Anson  la. 

Conn.      "Acme."    "Eureka,"   "Wizard." 
Auth  Electrical  Specialty  So.,  422  E.  63rd 

St.,   New  York,  N.  Y. 
Bunnell  A  Co.,  J.  H..  12  Park  Place,  New 

York,    N.    Y.      "Bunnell,"    "Buzioplex." 
CHICAGO   INSULATED   WtRE  A   MFG. 

.CO.,       Sycamore       111.         (See       display 

■  '    ■    -■  -    on    page    1249.) 


Clap 


-East ham  .Co..    133   Main 


arldge. 


,  Google 


EMF  ELECTRICAL  YEAR  BOOK 


General  Radio  Co..  II  Windsor  St.,  Cam- 
bridge,   Mass. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  lat 
National  Bank  Bldg..  Elm  bunt,  111. 
"RVA." 

HOLTZER  -  CABOT  ELECTRIC  CO., 
THE,    115  Amory  St..   Boston,  Mass. 

Manhattan  Electrical  Supply  Co..  Inc.,  IT 
Park  PL,  New  York.  N.  T.     "Mesco." 

Radio  Corp.  of  America,  133  Broadway. 
New  York,  N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee,   Mich.      "Signal." 


BUZZOP  LEX— Trade  name  for  radio 
buxxers  manufactured  by  J.  H.  Bunnell 
A  Co..  8!  Park  Place,  New  York,  N.  Y. 

B-W — Trade  name  for  coll  tester  manu- 
factured by  the  Ballman-  Whit  ten  Mfg.  Co., 
4060  Forest  Park  Blvd.,  St.  Loula.  Ho. 

B,  W.  Q.— Abbreviation  for  Birmingham 
Wire   Gage. 

BX,— Trade  name  for  flexible  steel  ar- 
mored cable  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co..  627- 
BJ1   W.   31th  St.,   New  York.  N.  Y. 


BYERS  MACHINE  CO..  THE  JOHN  F. 
— Ravenna.  Ohio.  Manufacturer  of  electric 
hoists,  cranea.  etc.  President.  H.  R.  Loo- 
mis:  vice-president,  F.  C.  By  era;  secre- 
tary, treasurer  and  general  manager,  H.  C. 
Beckwlth;    sales  manager.    L.    A.   Babcock. 

BYRNE-TURNER  CO.— 212  1st  National 
Bank  Bldg..  Belllngham.  Wash.  Manufac- 
turer  of   crossarms.      Manager,    Ralph    S, 

BYRON  JACKSON.— Trade  name  forest 

trlfugal   and   turbine   pumps   manufactured 


C. — Symbol  for  capacitance  or  electro- 
static capacity. — Formerly  also  used  as  the 
symbol  for  current,  aa  In  the  -old  formula 
for  Ohms  law  C=E/R;  now  1  Is  quite 
universally  used  for  current, — C.  is  the 
common  abbreviation  for  centigrade  when 
giving  a  temperature  on  the  centigrade 
scale— C  la  also  the  chemical  symbol  for 
the   element   carbon. 

C.  ft  D. — Trade  name  for  storage  batter- 
ies and  parts  manufactured  by  the  Carllle 
ft  Doughty,  Inc.,  2930  N.  Broad  St.,  Phila- 
delphia. Pa. 

CA.— The  form  Ca  Is  the  chemical  symbol 
for    the    metallic    element    calcium. 

CABINET  ELECTRIC— Trade  name  for 
Insulated  screw  driver  manufactured  by  the 
Cronk  ft  Carrier  Mfg.  Co.,  109  W.  Water 
St.,   Elmlra,   N.  Y. 

CABINETS.—. 

trlcal  construction  practice. 
enclosures  provided  on  the  num.  mm 
frames,  mats  or  trims,  In  which  hinged 
doors  are  hung;  they  may  be  designed  for 
surface  mounting  on  or  flush  mounting  In 
a  wall  or  partition.  They  differ  from 
cutout  boxes  or  other  enclosing  boxes  In 
that  the  latter  are  usually  mounted  on  the 
surface  and  have  flanged  doors  or  covers 
which  are  directly  secured  to  and  fit 
around  or  telescope  with  the  walls  of  the 
box  Itself;  the  cabinets  are  also  usually 
larger  than  boxes.  Cabinets  are  made  of 
sheet  steel  (of  a  thickness  of  at  least  No. 
I*  U.  8.  Gage),  of  composition  material, 
or  of  wood  which  Is  lined  with  noncom- 
bustible  material,  such  aa  asbestos  board, 
slate,  marble,  steel,   etc. 

Cabinets  are  used  for  enclosing  panel  - 
boards,  distributing  boards  or  feeder  pan- 
els; groups  of  switches,  circuit  breakers  or 
fuses;  primary  dry  or  wet  batteries;  also 
occasionally  other  electrical  apparatus. 
They  serve  to  protect  these  devices  from 
the  action  of  moisture,  dust,  dirt,  dele- 
terious gases  or  materials:  also  from  short- 
tools  or  other  conducting  objects.  Further, 
they   protect   persona   from    injury   through 


of  shock  or  other 

CABINETS.  BATTERY,  MISCELLA- 
NEOUS.—Battery  cabinets  are  wooden  or 
steel  cabinets  arranged  for  the  mounting 
of  several  dry  cells  aa  a  rule,  although 
occasionally  used  for  wet  primary  cells. 
The  cabinets  are  either  mounted  On  the 
wall  surface  or  Hush  with  it.  In  which  case 
a  special  decorative  trim  Is  sometimes 
supplied.  These  cabinets  are  made  to  con- 
tain as  many  as  72  cells,  several  shelves 
being  used  for  the  larger  cabinets,  and 
the  cells  may  be  arranged  In  many  com- 
binations of  series,  series -para!  I  el,  and 
parallel.  They  are  used  for  many  pur- 
poses, some  of  the  most  Important  being 
for  fire  and  burglar-alarm  systems,  an- 
nunciator and  other  signaling  systems,  etc. 

Doors,  either  single  or  double,  are  us- 
ually provided  with  locks.  Battery  holders 
are  often  used  within  the  cabinets,  aa  they 
facilitate  replacing  and  testing  without  dis- 
turbing the  circuit  connections,  thus  mak- 
ing it  possible  for  inexperienced  persons 
to  make  renewals.  Also  see  Holders,  bat- 
tery. 

Manufacturers: 

Brink,  Inc..  C.  I..  21  Gold  St..  Boston, 
Mass. 


BIIHRKE  CO..  R.  H..  1238  Fullerton  Ave., 

Chicago,  \  111. 
Cole  Metal  Products  Co.,  101  E.  23rd  St., 
New  York.   N.  Y. 
'    Estes    ft    Sons.    E.    B„    862-861    5th    Ave., 
New  York,  N.  Y. 
Ostrander  ft   Co..    W.   B,.   371  Broadway. 

New  York,   N.  Y. 
Stanley  ft  Patterson.  34  Hubert  St..  New 

York,  N.  Y. 
U.    S.    E.   M.   Co..    B0E   W.   63nd   St.,    New 

York.  N.  Y.  "U  S  E  M." 
CABINETS.  BATTERY,  TELEPHONE. 
—Telephone  battery  cabinets  are  wall  cab- 
inets designed  to  enclose  the  dry  cells  used 
for  a  local-battery  telephone  system  or  an 
Intercommunicating  or  house  telephone 
system  In  a  large- apartment  building,  fac- 
tory, store,  etc.  The  cabinets  are  made 
for  both  Hush  mounting  and  surface  mount- 
ing and  In  steel  and  wood.  They  are 
made  for  from  3  to  12  cells,  which  are 
mounted  In  an  upright  position,  often  on 
superposed  shelves.  The  battery  may  be 
ao  arranged  that  aome  cells  are  used  for 
the  talking  circuit  and  another  set  for 
ringing.  These  cabinets  are  generally  pro- 
vided with  a  locked  door. 

Manufacturers: 
/    BUHRKE  CO.,  R.  H.,  1111  Fullerton  Ave., 
Chicago.  Hi. 
Chicago  Hand  Phone  Co..  fill  W.  Jackson 

Blvd.,   Chicago,  HI. 
Chicago   Surgical   &   Electrical   Co.,   311- 

324  W.  Superior  St..   Chicago,  III. 
Cole  Metal  Products  Co..  401  E.  23rd  St.. 

New  York,  N.  Y. 
COLUMBIA    METAL    BOX    CO..    221-228 
E.    144th    St.,    New  York,    N.   Y.      "Co- 
lumbia." 
Estes    ft    Sons.    E.    B.,    362-364    fith    Ave., 

New  York.   N.  Y. 
KELLOGG  SWITCHBOARD  ft   SUPPLY 
CO..  Adams  ft  Aberdeen  Sts„  Chicago. 
111.      (See  display  adv.  page  1327.) 
STANDARD      ELECTRIC      TIME      CO., 

THE,  89  Logan  St.,  Springfield,  Mass. 
Stanley  &  Patterson.  34  Hubert  St.,  New 

York,   N.  Y.     ■■DeVeau." 
S  trombe  rg  -  Carli 
1060  Unlversit 
Telephone    Shop,    The,    E0B    S.    Canal    St. 

Chicago,  HI. 
CABINETS,  MISCELLANEOUS.  — Al- 
though In  present  practice  sheet  steel  Is 
used  for  cabinets  more  than  any  other 
material  (see  the  next  classification),  wood 
Is  still  used  In  many  cases,  also  composi- 
tion materials  such  as  asbestos  lumber. 
etc.  Wood  cabinets  are  required  to  be 
lined  with  sheet  steel,  asbestos  board,  slate, 
ke  them   proof  against 

As    regards 

.._    special    wiring 

compartments,  barriers,  etc.,  these  cabi- 
nets correspond  closely  to  the  sheet-steel 
cabinets.  They  are  also  used  for  similar 
purposes,  such  as  for  panelboards,  branch 
feeders,  switch  and  fuse  groups,  etc.  In 
addition  there  are  numerous  other  uses  for 
such  miscellaneous  cabinets.  Among  these 
la  the  enclosure  of  relays  and  other  deli- 
cate parts  of  control  or  regulating  equip- 
ment that  must  be  protected  from  dust  and 
dirt,  as  for  electric  furnace  and  generator 
field  regulators;  enclosure  of  automatic 
telephone  selector,  connector  or  other 
switch  groups  (often  In  cabinets  having 
glass  sides  or  panels):  enclosure  of  motors 
In  flour  mills,  grain  elevators,  textile  mills. 
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or    other   dusty    places    or   where    there    Is 
special    Are    hazard,    such    cabinets    being 
specially  ventilated  and  fireproof ed. 
Manufacturers: 
American    Radio    ft    Research    Corp.,    21 

Park   Row,    New   York.    N.    Y. 
AURORA    STEEL  PRODUCTS   CO.,    Au- 
rora.  III. 
BUHRKE  CO.,  R.  H.,  1238  Fullerton  Ave., 

Chicago.   BJ. 
BURDICK  CABINET  CO.,  Hilton,  Wis. 
Cavln.    F.    T..    100    W.    Ave.   20,    Los   An- 
geles.  Cal.     "Cavln." 
Churchill  Cabinet  Co.,  2119  Churchill  St.. 

Chicago,    111.    (wood) 
Cleveland   Switchboard    Co..   The,   292E   E. 

T9th    St.,    Cleveland,    Ohio, 
Cole  Metal  Products  Co.,  401  E.  23rd  St., 

New  York,  N.  Y. 
COLUMBIA    METAL    BOX    CO..    221-228 
E.    144th   St.,    New   York,    N.    Y.      "Co- 
lumbia." 
Electric  Steel  Box  Co.,  511-16  W.  Monroe 

St.,  Chicago.   111. 
Electrical  Development  Co..   E31  Bienville 
St..  New  Orleans,  La.    ("Clement"  wall 
cabinet.) 
Electrics]  Mfg.  Co..  The.  4149  E.  79th  St.. 

Cleveland.  Ohio. 
Estes   ft    Sons.    E.    B.,    3S2-3S4    Eth    Ave.. 

New  York.  N.  Y. 
Flint    Electric    ft    Mfg.     Co.,     The.     1112 

Delgany  St..  Denver.  Colo. 
Globe    Optical    Co.,    103    Washington    St., 

Boston,    Mass.      (Electrical   ter" 

Hobart   Bros.    Co..    113    Water    t 

Ohio.      (Stock   and   accessory.)    "Ha." 
Johns-Pratt    Co.,    The.    EEE    Capitol    Ave.. 

Hartford.   Conn. 
KELLOGO   SWITCHBOARD  ft  SUPPLY 
CO..  Adams  ft  Aberdeen  Sts..  Chicago. 
III.      (See  display  adv.  page  1327.) 
Klrtland   Electric  Construction  Co.,   Inc., 

47  Hudson  Ave.,  Albany.  N.  Y. 
Kuhlman      Engineering      Co,,      The,      840 

Champ] ain    St.,    Toledo.    Ohio. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  ft  14th  St.,  Long  Island  City. 
N.   Y. 
Pease    Co.,    The    C.    F„    829    N.    Franklin 
St.,   Chicago.   111.      (for   blueprint   filing) 
PENN    ELECTRICAL    ft   MFQ.   CO.,    Ir- 
win,  Pa.     "Penn.™ 
PETERSON    CO.,     INC..    CHARLES    J.. 

723-29  Fulton  St.,   Chicago,  III. 
Renim   Specialty  Co.,    110   K   St.,   Boston. 

Mass.      "Renlm." 
Robertson  Electric  Construction  Co..  Mo- 
hawk ft  Niagara  Sts..  Buffalo,  N.  Y. 
Stanley  ft  Patterson,  31  Hubert  St.,  New 

York,  N.  Y. 
THOMAS  ft  BETTS  CO.,  THE,  63  Vesey 

St.,   New   York,    N.    Y. 
UNITED   MBTAL   BOX   CO..    Bll-516  W. 

46th  St.,  New  York.  N.  Y. 
CABINETS.  SHEET  STEEL,  PANEL- 
BOARD,  SWITCH,  ETC.— Enclosures  built 
up  of  sheet  steel  designed  for  the  fire- 
proof enclosing  of  panelboards,  distribution 
panels  or  boards,  groups  of  switches,  cut- 
out bases,  etc  These  cabinets  are  made 
for  both  flush  or  surface  mounting.  For 
surface  mounting  they  are  made  with  one 
door  In  the  smaller  sixes  and  two  doors 
for  large  cabinets.  The  doors  are  either 
flat  steel  or  paneled  and  In  the  larger  sixes 
provided  with  an  Inner  flange  or  edge  to 
fit  more  closely  over  the  edges  of  the  open- 
ing and  make  the  cabinet  more  nearly  dust- 
proof.  Flush  type  cabinets  are  often  fur- 
nished with  separate  mats  or  trim  around 
the  door,   the  trim  being  finished  to   her- 
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moniie  with  the  finish  or  the  room.  In' 
many  cases  there  la  a  small  door  wlthtn 
a  large  door,  the  latter  being-  locked  and 
giving  access  to  the  circuit  fuses,  while  the 
Inner  door  is  unlocked  and  Is  used  to  get 
at  the  circuit  switches;  this  type  is  used 
with  safety  panel  boards.  If  the  cabinet 
contains  more  than  four  branch  c Ire 0. ita. 
It  must  have  back  wiring  spaces,  side 
wiring  spaces  or  side  gutters,  or  other 
wiring  compart  men  Is  separated  from  the 
base  or  panel  by  barriers  and  well   


olhei 


place 


of 


special   hazard,    the  cabinet    should ,.. 

Ilrely  fireproof  and  Its  door  should  have  a 
spring  hinge  and  latch  to  keep  it  closed, 
or  It  should  be  hinged  at  the  top  so  that 
It  cannot  be  opened  more  than  about  160'. 

Manufacturers: 

ADA  II  ELECTRIC  CO.,  FRANK,  3660 
Windsor  PI.,  St.  Louis.  Mo.  "T  " 
(See  display   adv.    pages    1262-1265.. 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery  St..  Jersey  City.  N.  J. 

Allen-Bradley  Co..  286  Greenfield  Ave. 
Milwaukee,  Wis. 

All -Steel -Equip.  Co.,  Aurora.  111.  "All 
Steel -Equip." 

AURORA  STEEL  PRODUCTS  CO..  Au 
rora.   111. 

BENJAMIN  ELECTRIC  MFG.  CO..  801 
W.  Washington  Blvd.,  Chicago.  III.  (See 
display  adv.   pages   1231-1234.) 

Burns.     Jamea     F.,     713-715     Cherry 
Philadelphia.    Pa.      "Readytouse." 

Canadian  Drill  &  Electric  Box  Co..  1402 
Queen  St..  E..  Toronto.  Ont.,  Can.  "C. 
D.   A   B.  B." 

C.  A  P.  Electric  Works,  Inc.,  92  Hayden 
St..    Springfield.    Mass. 

Chicago  Switchboard  Mfg.  Co..  4IS  S. 
Clinton    St.,    Chicago.    111. 

Cleveland  Switchboard  Co.,  The.  2925  E. 
79th    St.,    Cleveland.   Ohio. 

Cole  Metal  Products  Co.,  401  E.  23rd  St.. 
New  York,  N.  Y. 

COLUMBIA  METAL  BOX  CO.,  226  E. 
144  St..  New  York,  N.  Y.  Columbia 
sheet  steel  cabinets  are  manufactured 
In  conformity  with  the  Underwriters 
Code  as  to  thickness  of  metal,  doors. 
guttering,  etc.  Type  A.  at  the  left, 
Is  for  surface  work,  and  Type  P,  at 
the  right.  Is  for  flush  work.  Regular- 
ly furnished  also  with  knock-outs  foi 


specification,     also    galvanized     

Tjpe   P    cabinets    are    provided    with 

Equipped  with  knob  and  turn  catch, 
anv  style  of  hinges,  catch  or  lock  on 
Flnlah,  black  Japan.  This 
especially  adapted  to  panel 
boards.  A  complete  line  of  guttered 
type  cabinets  for  cut  outs,  panel 
boards    and    switchboards.— Adv. 

CROUSE-HINDS  CO..  Wolf  &  North  Tth 
Sta.,  Syracuse,  N.  Y.      "Condulet." 

Darby  Sons  Co..  Edward,  416  N.  18th  St., 
Philadelphia,   Pa.      "Pen-Dar." 

Dill  Mfg.  Co.,  The.  894  E.  82nd  St.,  Cleve- 
land. Ohio. 

Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St..  Toronto.  Ont.,   Cun. 

Drendell  Electrical  &  Mfg.  Co.,  1345  How- 
ard St..  San  Francisco.  Cal.     "Demco." 

Eaton  Electrical  Mfg.  Co.,  566. W.  Mon- 
roe   St..    Chicago.    111. 

Electric  Apparatus  Co.,  1276  Green  St.. 
Chicago.    El. 

Electric  Motor  A  Engineering  Co.,  The, 
2nd  St..  S.  W..  A  B.  &  O.  R.  R..  Can- 
ton.   Ohio. 

Electric  Steel  Box  Co.,  641-46  W.  Monroe 
St..  Chicago.  HI. 

Qoettmann.  O.  J..  626  B.  Ohio  St.,  N.  S„ 
Pittsburgh.    Pa. 

Rallberg.  J.  II..  25  W.  46th  St.,  New 
York.  N.  Y. 

Hauer.  Inc..  J.  B..  86-100  Bayard  St., 
Brooklyn.   N.   Y. 

Kirk  A  Blum  Mfg.  Co..  2846  Spring  Grove 
Ave..  Cincinnati.  Ohio. 


Klrtland    Electric  Construction   Co.,    Inc. 

4T   Hudson   Ave..   Albany.    N.    Y. 
Kuhlman     Engineering     Co..     The.     S4i 

Cham  plain   St..   Toledo,   Ohio. 
Large-Dall  Mfg.  Co.,  Inc.  60*  Cherry  St, 

Philadelphia,   Pa. 
Leonard  Electric  Mfg,  Co..  The.  3907  Per. 

kins   Ave..   Cleveland.   Ohio. 
Liberty  Mfg.  Co..   Inc..  8201-41  Carrollton 

Ave.,    New    Orleans.    La. 
Louisiana     Metal     Cabinet     Works.     1019 

Bienville  St..   New  Orleans.  La.     "Pell 

Mansfield  Electric  Hardware  Co..  Mans- 
field,  Ohio. 

Mendell  Mfg.  Co..  Mattapolaett.  Mass. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East    Ave.    A     14th    St.,     Long    Island 


NePage-McKenny      Co., 
Seattle,  Wash. 

NEWGARD  A  "CO.,  HENRY.  947-955 
Washington  Blvd..  Chicago.  III.  "New- 
gard."  (See  advertisement  on  page 
12S7.) 

O.  K.  Metal  Box  Co.,  198  Greenwich  St.. 
New  York,   N.  Y. 

PENN  ELECTRICAL  A  MFG.  CO.,  Ir- 
win. Pa,    "Penn." 

PETERSON  CO.,  INC..  CHARLES  J.. 
T23-29    Fulton    St.,    Chicago.    111. 

Potter-Acme  Mfg.  Co..  The,  912-920 
Champlaln  Ave..  Cleveland.  Ohio. 
"Potter." 

Prlngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th   St..   Philadelphia.   Pa. 

Robertson  Electric  Construction  Co.,  Mo- 
hawk &  Niagara  Sts.,  Buffalo.  N.  Y. 
"Perfection    Quality." 
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"Safety  Products." 

Schmidt  Electric  Co..  A.  R.,  E.  Water 
&    Buffalo    Sts.,   Mil' 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  627  W.  34th 
St.,  New  York.  N.  Y.  A  complete  line 
of  sheet  steel  cabinets  for  panel  boards, 
switchboards  and  switches.  Standard 
black  enamel  or  special  finishes.  Sheet 
steel  boxes  for  pan  el  boards  can  also 
be  furnished  with  wood  doors  and 
trims.  Sprague  products,  see  display 
adv.  pages  1306-7.— Adv. 

SQUARE  D  CO..  1400  Rivard  St..  Detroit, 

Mich.     (See   adv.    pages    1278-1281.) 
"      ■    -d  Mechanical  Equ! ■"■      '""" 

art!" 

Star  Metal  Box  Co..  607-609  W.  19th  St.. 
New    York.    N.    Y.      "Star." 

Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark,   N.   J. 

Taylor- Campbell  Electric  Co.,  237  Dundas 
St..   London,   Ont.,   Can. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  Plainville.  Conn.  "Circle  T." 
(See  display  adv.  pages  1ZS2-3.) 

TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO..  The,  Bantam.  Conn..  Manu- 
facturer of  a  complete  line  of  panel- 
board  cabinets. — Adv. 

UNITED  METAL  BOX  CO..  514-516  W. 
46th  St..  New  York.  N.  Y.     "Umboo." 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO..  East  Pittsburgh.  Pa.  "Westing- 
house."     (See  display  adv.  pages  1396- 

Wlndman  -Goldsmith.  Inc..  389-403  East 
Ave..  Perth  Amboy,  N.  J. 

WURDACK  ELECTRIC  MFG.  CO..  WIL- 
LIAM, 21  S.  11th  St..  St.  Louis.  Mo. 
xiptlon     under 


conductors     Insulated     from     ,--,     - 

The  first  kind  Is  a  single-conductor  cable 
and  the  second  a  mult  [pie -conductor  cable. 
The  component  conductors  of  a  multiple- 
conductor  cable  may  be  either  solid  or 
stranded  and  the  cable  may  or  may  not 
insulating  covering.     The 


a  la 


ind.   In 


tlce,  Is  usually  applied  only  to  the  larger 
sizes.  The  smaller  sizes  are  called  stranded 
wire,  or  If  very  flexible  and  well  Insulated, 
cord.  Some  specing  forms  of  cable  are  de- 
nned below. 

Concentric- Lay  Cable.  A  single-con- 
ductor cable  composed  of  a  central  core 
surrounded  by  one  or  more  layers  of 
helically  laid   wires. 

Duplex    Cable.      Two    Insulated    slngle- 

111 


conductor  cables,  twisted  together,  and 
either  'with  or  without  a  common  Insulat- 
ing covering. 

N-Conductor  Cable.  A  general  term  re- 
ferring to  a  combination  of  N  conductors 
insulated  from  one  another.  These  are 
usually  referred  to  by  a  specific  number. 
as  4-cotiductor  or  12-conductor  cables,  etc. 

N-Conductor  Concentric  Cable.  A  cable 
composed  of  an  Insulated  central  conduct- 
ing core  with  (N-l)  tubular  stranded  con- 
ductors laid  over  It  concentrically  and 
separated  by  layers  of  insulation.  These 
usually  have  only  two  or  three  conductors 


used  it 


Rope-Lay  Cable.  A  single -conductor  ca- 
ble composed  of  a  central  core  surrounded 
by  one  or  more  layers  of  helically  laid 
groups  of  wire.  This  differs  from  con- 
centric-lay cable  only  in  that  the  main 
strands  art    themselves   stranded. 

Triplex  Cable.  Three  Insulated  single- 
conductor  cables  twisted"  together,  either 
with  or  without  a  common  inaulatlng  cover- 
ing. 

Twin  Cable.  Two  Insulated  a  ingle -con- 
ductor cables  laid  parallel  and  having  a 
common    Insulating   covering. 

CABLE,  ALUMINUM. —  Aluminum  Is 
often  used  in  the  construction  of  cables 
for  transmission  lines.  It  is  much  lighter 
than  copper  but  has  a  lower  conductivity 
and  must  therefore  be  used  In  larger 
sizes  to  give  equal  conductlvltiea.  When 
these  are  equal  the  alumln 


_tely     . 
I   cables 


8.3%   of   the  copper  c 


than  that  of  copper,  and  for  equal  con- 
ductivity cables,  the  breaking  load  of  the 
all-aluminum  cable  la  64%  that  of  copper. 

A  very  great  Improvement  in  the  cable 
Is  obtained  by  using  a  Steel  reinforcing 
strand  in  small  cables  or  a  stranded  steel 
core  In  larger  cables,  around  which  the 
necessary  amount  of  stranded  aluminum  Is 
placed.  The  steel  is  double  galvanized  and 
does  not  readily  corrode,  but  it  does  In- 
st eel-reinforced  aluminum  cable,  having 
sufficient  aluminum  to  give  an  equal  con- 
ductivity to  copper  cable,  will  have  an 
ultimate  strength  34%  greater  than  the 
copper  and  will  weigh  only  72%  as  much. 
Cable  of  this  type  has  been  used  exten- 
sively for  power  transmission  and  in  some 
cases  has  been  used  on  spans  a  tittle  over 
6000  ft.  In  length. 
Manufacturers: 
Aluminum   Co.    of   America.    2400   Oliver 

Bldg.,  Plttsbugh.  Pa. 
CABLE,  ARC  WELDING.— Cable  used 
for  connecting  welding  electrodes  to  a  port- 
able or  movable  arc  welding  outfit.  It 
usually  consists  of  a  single  conductor 
stranded  In  such  a  manner  as  to  be  very 
flexible,  and  must  be  able  to  withstand 
high  temperatures.  For  this  reason  rubber 
Insulation  la  not  used  as  much  as  var- 
nished cambric,  which  Is  applied  In  a  uni- 
form layer  and  protected  with  two  layers 
of  cotton  braid.  Other  forms  have  merely 
the  two  layers  of  cotton  braid,  as  the 
voltage  of  arc  welding  circuits  is  usually 
quite  low.  The  won  or  Impregnating  com- 
pound used  on  the  braids  must  have  a 
high  melting  pojnt. 
Manufacturers: 

ATLANTIC  INSULATED  WIRE  A  CA- 
BLE CO.,  52  Vanderbllt  Ave.,  New 
York,  N.  Y.  "Dolphin."  "Neptune." 
"Triton."  (See  display  adv.  page 
1262.) 


CABLE,  ARMORED.— Flexible  cable  with 
.wo  or  more  separately  Insulated  con- 
ductors, usually  stranded,  enclosed  In  and 
—  ...t.j   ,_._   ._    wrapping  c~   ----- 


1   tape 


of  stei 

muses  and  similar  service  consists  of  two 
or  three  rubber -covered  solid  or  stranded 
conductors  twisted  together,  bound  with 
a  paraffin- impregnated  braid  and  enclosed 
in  a  flexible  steel  armor.  Where  such  cable 
Is  to  be  used  on  shipboard  or  other  damp 
locations,  a  lead  sheath  Is  applied  over 
the  braid:  on  top  of  this  sheath  Is  a  serv- 
ing of  Jute  yarn,  which  is  Impregnated  and 

two  Jute  layers  are  put  on  over  the 

'-   protect  It  from  rusting  or  other 

especially  in  cables  to  be  buried 


3gl€ 
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directly  In  the  ground  (see  Cable.  ]>ark  or 
suburban)  and  in  submarine  cables  (see 
Cable,  light  and  power,  submarine:  and 
Cable,  telephone  and  telegraph,  submarine). 
The  conductor  Insulation  in  armored  ra- 
bies may  be  rubber,  varnished  cambric  or 
paper.  Where  exposed  to  moisture,  cam- 
bric and  paper- insulated  armored  cables 
usually  Include  a  lead  sheath.  Where  a 
lead  sheath  Is  not  used  on  rubber-insu- 
lated cables,  the  rubber  may  be  covered 
with  a  rubber -til  led  cotton  tape.  Aside 
from  the  uses  mentioned,  armored  cable 
Is  employed  extensively  In  mines,  in 
garages,  in  shops  (or  portable  electric  tools, 
etc.  Smaller  sizes  of  armored  cable,  es- 
pecially two- conductor.  are  commonly 
called  armored  cord  (see  Cord,  flexible, 
armored). 

Manufacturer*: 

American  Metal  Moulding  Co..  141-145 
New  Jersey  Railroad  Ave.,  Newark, 
N.  J.  "American." 
AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
prod  uct  s. — Ad  v. 
Arrow  Flexible  Conduit  Co..   210-12  Canal 

St..    New    York,    N.    Y. 
ATLANTIC    INSULATED   WIRE    &   CA- 
BLE    CO..     62     Vanderbllt    Ave,     New 
York,    N.    Y.      "Dolphin,"    "Neptune." 

"Triton."    (See  display  adv  

BELDEN    MFG.     CO..    2300 

Ave..    Chicago,    111. 
Canada    Wire    &    Cable    Co..    Ltd..    2410 
Dundas  St..  West,   Toronto,   Ont„  Can. 
"Canada." 
Canadian   General   Electric   Co.,    Ltd.,    212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Circle     Flexible     Conduit     Co.,     Inc..    1S8 

21st  St.,  Brooklyn,  N.  Y.  "Circle." 
Columbia  Metal  Hose  Works.  640-560  W. 
68th  St.,  New  York,  N.  Y.  '■Columbia." 
DEWES  CO.,  THE  A..  199  Lafayette  St., 
New  York,  N.  Y.  Circle  "D"  armored 
cable  Is  made  to  conform  to  the  speei- 


Clrcle  "D"  Arm- 


Circle    "D"   Arr. 


"BrooksteeL"    "1 

Federal  Armored   Cable  ( 

St..  New  York.  N.  Y. 
Garland   Mfg.    Co.,    West 


Pittsburgh,    Pa 


CiliNERAL  ELECTRIC  CO.,  Kolicrnv- 
tady.  N.  Y.    (See  adv.  pagps  T Hmt- 1  aafl.) 

HAD1RSHAW  TOLTICTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.    pages    1244-5.) 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  Wllkes- 
Barre.    Pa. 

Kerlte  Insulated  Wire  A  Cable  Co..  50 
Church   St..   New   York.   N.   Y. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass.  ■ 

NATIONAL      METAL      _ 

Fulton  Bldg..  Pittsburgh.  Pi_. 
Steel"  armored  conductors  and  flex- 
ible metallic  conduit  can  be  used  for 
wiring  either  old  or  new  buildings.  The 
smooth  flat  surface.  Inside  and  outside, 
makes  Flexsteel  easy  to  cut,  strip  and 
fish,  and  prevents  catching  or  binding 
when   pulling  around   Joists  or  beams, 


flexl 


strain;  and  the  thorough  galvanization 
of  lis  armor  coat  gives  permanent  pro- 
tection against  corrosion.  There  Is  a 
complete  line  of  Flexsteel  fittings.  See 
display  adv.  pages  1302-4. — Adv. 

Okonlte  Co..  The.  Canal  St..  Passaic. 
N.   J.     "Okonlte." 

Packard  Electric  Co..  Warren,  Ohio. 
"Packard." 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd    St..    Philadelphia,    Pa. 


ROMF,  WIRE  CO..  Rome  N.  Y.   (See  dis- 
play adv.   page  1217.) 
Safety    Insulated    Wire   &    Cable  Co..    114 
Liberty  St.,  New  York,  \\  Y      "Safety." 
SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  627  W.  Mtb 
St..      New      York. 
N.    Y.      "BX"   ar- 
mored     conductor 


j    made  only  by  the 
Sprague  company 
Sprague  company, 
see     display     adv. 
pages  1306-7.— Adv. 
Standard   Underground   Cable  Co..    West- 
ing-house Bldg.,  Pittsburgh,  Pa.  "Stand- 

TIIOMAS  &.BETTS  CO..  THE.  S3  Vesey 
St.,    New   York.   N.   Y. 

Triangle  Conduit  Co..  50-52  Columbia 
Heights.   Brooklyn.   N.   Y.      "Triangle." 

UNITED  STATES  RWBBER  CO..  L7M 
Broadway.   New   York,   N.  Y.      "IT.  S." 

Western  Electric  Co.,  Inc..  196  Broad- 
way.   New   York,    N.   Y. 

Wolf    &     Davis.    71.73    Spring    St..     New 

Youngstown  Sheet  &  Tube  Co.,  Stam- 
baugh  Bldg..  Youngstown.  Ohio.  "Real. 

CABLE,    ASBESTOS-COVERED Cables 

ised  In  ducts  or  in  exposed  light  and 
lower  circuits  where  high  temperatures 
ire  encountered  are  frequently  covered 
vlth     asbestos.       The     cable     Is     generally 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (Sec  adv.   pages  1203-1223.) 

ROCKHE.STOS  PRODUCTS  COUP  V 
O.    Drawer  1102,   New   Haven.   Conn. 

CABLE,  BATTERY. CHARGi  NO.— Cable 
used     for    connecting    storage    batteries    of 

tlonary  battery -charging  sets.  Generally 
consists  of  two  stranded  conductors  laid 
parallel  and  bound  together  with  two  or 
three  layers  of  impregnated  cotton  braid. 
The  Individual  conductors  are  rubber-cov- 
ered and  have  one  serving  of  cotton  braid 
In  the  larger  sizes,  usually  No.  0  A.  W.  G. 
end  larger.  Jute  fillers  are  used  to  make 
the  cable  round   Instead  of  flat. 

Manufacturers: 

(JENERAL  ELECTRIC  CO..  Schemer - 
liuly.    N.   Y,   (See  adv.  pages  1203-12;»3  ) 

HAP.IRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.     (See  display 

INDIANA  RUBBER  &  INSUI.ATED 
WIRE  CO..  Joneeboro.  Ind.  "Paranlte. " 
ROME  WIRE  CO..  Rome,  N.  Y.  (See  dls- 

piny  adv.  page  1247.) 
CABLE.  BORDER  LIGHT.— Cable  used 
in  theaters,  on  platforms  or  stages,  to  nup- 
ply  the  border  lights,  and  for  other  stage 
lighting  or  temporary  power  purposes  or 
wherever  a  flexible  multiple-conductor  ca- 
ble is  required  for  lighting  purposes.  It 
usually  consists  of  three  or  more  Individual 
rubber- Insulated  conductors  of  lamp  cord 
strands,  twisted  together  with  hi-aw  int.' 
tillers  to  make  it  cylindrical.  The  cable 
as  a  whole  Is  enclosed  In  two  cotton  braids 
saturated  with  a  weatherproofing,  or  in 
some  cases  fire  proofing,  compound. 
Manufacturers: 
Bay    State    Insulated    Wire   *    Cable   Co., 

Hyde  Park,   Mass. 
HEI.HF.N     MFG.     CO..    2300    S.    Western 

Ave..   Chicago.  III.      "Beldentte." 
Canada    Wlro    &    Cable    Co..     Ltd.,     2410 
Dundas  St..  West,   Toronto,  Ont,.   Can. 

Canadian   General    Electric   Co..   Ltd.,    212 


King 


Petro 


,   Toro 


_..  Insulated  Wire  Co.,  46S1-4647 
Wesson  Ave..  Detroit.  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.   Y.    (See  adv.  pages  1M3-1223.) 

HAR1RSHAW  HI.Ei'TIIIC  CARLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
adv.   pages  1244-S.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wllkes- 
Barre.  Pa. 

DMDfANA  RUBBER  &  INSULATED 
WIRE  CO..  Jonesboro.  Ind.  "Paranlte" 
border   light   cables   are   made   in   two 

-       113 


sizen    12  and   14  B.   &  S.;  with  3,  4.   5. 

6.    6    and     10    conductors.     For    other 

"Paranlte"    products,   see   pages    1235- 

1239.— Adv. 
Marlon    Insulated    Wire   &    Rubber    Co.. 

Marlon,    Ind.      "Eagle   Brand." 
Okonite    Co..     The.     Canal     St.,    Passaic. 

N.  J.     "Okonlte." 
Pennefalher.   James   S.,    358   W.    43rd   St.. 

New  York,   N.  Y. 
Philadelphia   Insulated  Wire   Co.,    200    N. 

3ni   St.,   Philadelphia,   Pa. 
Itoebllng's    Sons    Co.,    John    A.,    Trenton. 

N.    J. 
HOME    WIRE    CO..    Rome.    N.    Y.      (See 

display    adv.    page    1247.) 
Safety    Insulated    Wire    &    Cable   Co..   Ill 

Liberty  St..  New  York,  N.  Y.  "Safety." 
SIMPLEX     WIRE    &     CABLE    CO.,    201 


I'n 


■    Co., 


St..  New  York.   ; 

CABLE  BUTTING— A  term  used  to  de- 
note the  preparation  of  a  telephone  switch- 
board cable  for  fanning  out  to  a  connect- 
ing or  terminal  strip.  The  covering  Is  cut 
away  Tor  a  distance  and  the  end  laced 
down  or  turned  under  and  smoothed  down. 

CABLE,  CAR  JUMPER.— Cable  used  to 
connect  the  lighting  circuit  of  the  cars  of 
an  electrically  lighted  train  or  the  control 
circuits  of  adjacent  cars  having  a  multiple- 
Unit  control  system.  They  are  made  very 
flexible  and  are  sufficiently  protected  to 
withstand  the  wear  and  weather  conditions 
encountered  in  the  constant  swinging  be- 
tween caia.  The  number  of  conductors 
may  be  anywhere  from  3  to  30.  Each  one 
Is  stranded  and  covered  with  a  soft  cotton 
separator,  a  heavy  coating  of  rubber,  and 
a  colored  cotton  braid.  The  conductors  are 
then  cabled  together  with  Jute  fillers,  bound 
with  a  rubber-filled  tape,  covered  with  a 
layer  of  rubber  compound,  and  finally  pro- 
tected by  two  layers  of  saturated  cotton 
braid. 

Manufacturers: 


IIAPIRSHAW  ELECTRIC  CARLE  CO., 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.  pages  12(4-6.) 

CABLE    CELI A    voltaic    cell    formed 

In  a  defective  cable  between  the  broken 
strand  of  the  conducting  core  as  one  elec- 
trode and  the  metallic  sheath  as  the  other 
electrode. 

CABLE,  "CIRCULAR  MILS"  OR  LARGE 
STRANDED  CONDUCTOR— Cables  having 
conductors  larger  than  No.  0000  A-  W.  G. 
In  which  the  sizes  are  expressed  in  cir- 
oular  mils  to  the  nearest  fifty  thousand. 
These  large  cables  are  used  as  feeders 
In  street-railway  service,  for  heavy  lighting 
mains  and  for  mode  rate -voltage  power 
transmission  lines.  The  Insulation  Is  gen- 
— ■"■■    J"iigned    to    meet    special    requlre- 


y   be   e 


ainihrli:  or  rubber,  with  protective  ( 
Ings  of  Impregnated  braids  or  lead  sheaths, 
depending  on  the  conditions  to  be  met. 
The  term  "circular  mils"  cable  does  not 
specify  the  nature  of  the  construction  or 
use.  hence  it  Is  not  used  by  some  cable 
manufacturers  who  prefer  to  use  a  more 
descriptive  designation. 
Manufacturers: 
A-A   Wire  Co..  Inc..  50  K.  42nd   St.,   New 

York,  N.  Y. 
AMERICAN     BRASS    CO..     414    Meadow 

St.,   Waterbury.    Conn. 
American     Copper     Products    Corp.,     200 

Broadway,    New   York,   N.  Y. 
AMERICAN        ELECTRICAL       WORKS. 

Philllpsdale,  R.  I.  "Em electric." 
AMERICAN  STEEL  &  WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  cables  of  all  types— aerial,  un- 
derground and   submarine. — Adv. 
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ANACONDA  COPPER  MINING  CO.. 
Rolling  Mills  Department.  Sales  Officii, 
SIT  Conway  Bldg..  Chicago,  III.  The 
company's  plant  at  Great  Falls,  Mon- 
tana, Is  the  only  one  of  Its  kind  located 
west  ot  the  Mississippi  river.  The  ad- 
vantages of  this  location  (or  shipments 


Anaconda   Stranded    Copper  Conductors 

to  middle- western  and  western  points 
Is  quite  apparent.  Every  step  from  the 
mining  of  the  ore  to  the  stranding  of 
I  he  On  tailed  cable  Is  conducted  under 
Anaconda  direction  and  supervision. 
Stranded  copper  conductors  of  any  de- 
sired capacity  and  temper  are  made 
from  Anaconda  electrolytic  copper  the 
average  conductivity  of  which  is 
100.75%  Math leaae n's  Standard.  See 
display  advertisement  on  page  1246. — 
Adv. 

Ansonla  Electrical  Co..  The,  Ansonla, 
Conn.     "Shield  Brand." 

ATLANTIC  INSULATED  WIRE  A  CA- 
SUS CO.,  5!  Vanderbllt  Ave..  New. 
York,  N.  T.  ■■Dolphin."  "Neptune." 
"Triton."    (See  display  adv.  page  1254.) 

Bay  Stale  Insulated  Wire  ft  Cable  Co., 
Hyde  Park,   Mass. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..   Chicago.   111. 

Canada  Wire  A  Cable  Co..  Ltd.,  2110 
Dundaa  St.,  West.  Toronto,  Ont..  Can. 
"Canada.'' 

Canadian  General  Electric  Co..  Ltd..  212 
King    St.,    W.,    Toronto.    Ont..    Can. 

Chicago  Insulated  Wire  A  Mfg.  Co., 
Sycamore.   III. 

Detroit  Insulated  Wire.  Co..  45G1-4647 
Wesson  Ave.,  Detroit,  filch.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   (See  adv.  pages  1103-1  US.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers,  N.  Y.  {See  adv. 
on    pages   1244-6.) 

Hasard  Mfg.  Co..  SI  E.  Ross  St..  Wllkes- 

INDEPENDENT  LAMP  A  WIRE  CO., 
17*7  Broadway,  New  York.  N.  Y.  (See 
display  advertisement  on  page   1251.) 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO..  Jonesboro.  Ind.  "Paranite" 
doublebrald  cables  are  made  In  clr.  mil 
slses  ranging  from  £50.000  to  £.000,000. 
"Paranite"  flexible  cables  are  made  In 
slses  from  150.000  to  1,000,000  dr.  mils, 
stranding  Is  In  various  combinations 
from  3)9-22  to  816-18.  For  other  "Par- 
anite"    products    see    pages    1235-1239. 

Kerlte  Insulated  Wire  A  Cable  Co.,  60 
Church   St.,   New   York.   N.   Y. 

Knickerbocker  Annunciator  Co.,  316  West 
St.,   New  York.   N.   Y. 

Marlon  Insulated  Wire  A  Rubber  Co., 
Marion.   Ind.     "Eagle  Brand." 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  (See  dis- 
play advertisement  on  pages   1302-4.) 

New    England    Electrical    Wr-1--     *  '-■— ■ 


New    York  Inau 


rical    works.    Lisbon, 
ited  Wire   Co..   114  Llb- 


...»  Co.,  The,   Canal  St.,  Passaic,   N. 

4.     "Okonlte." 
Philadelphia    Insulated    Wire   Co.,    200   N. 

3rd  St.,  Philadelphia,  Pa. 
Phillips    Electrical    Works.    Ltd..    Eugene 

F.,    Montreal.  Que.,  Can. 
PHILLIPS   WIRE  CO..   Pawtucket     R    I. 

"Phillips." 

Roebling's    Sons    Co.,    John    A..  Trenton, 

N.    J.  ' 

ROME  WIRE  CO..  Rome.  N.  Y.  Concen- 
— 'c-lay  copper  cable   c 


In  hard,  medlu: 

"      "n  this 


hard  or 
ype  or  at 


are  of  the  .   ..„.,..... 

■lve  layer  of  wires  after  the  second  Is 
twisted  In  a  reverse  direction  from  the 
preceding  one.  giving  the  smallest  pos- 
sible outside  diameter  for  any  carrying 
capacity.  The  illustration  shows  a 
type    of    cabling    machine.      All    brazes 


wire  la  from  12  to  IS  diameters  of  t 
finished  cable,  and  the  lay  of  the  cor. 

pleted    cable    may    be    either    right    i 


pitch  la  at  least  90  per  cent  of  the 
strength  required  of  the  wires  fori.,...» 
the  cable.  For  the  purpose  of  calculat- 
ing weights,  cross  sections,  etc..  the 
specific  gravity  of  copper  la  taken  as 
8.80  at  20  deg.  C.  The  resistance  and 
mass  of  a  stranded  conductor  are  great- 
er than  In  a  solid  conductor  of  the 
same  cross  sectional  area,  depending  on 
the  lay.  Two  per  cent  Is  taken  as  the 
standard  Increment  of  resistance  and 
of  mass.  The  standard  style  of  strand- 
ing begins  with  seven  wires  of  1B.1  nills 
each  to  form  the  18  Brown  A  Sharpe 
gauge  cable  and  runs  up  to  127  wires 


Rome  Cabling  Machine 

of  125.5  mils  each  to  rorm  the  2,000,000 
circular  mils  cable.  Various  other 
methods  of  stranding  copper  cable  can 
be  furnished  as  desired  using  7,  12,  19. 
27.  S7,  81.  91  or  127  wires  to  form  any 
size   required.     For      "'         ---■■    ■■•■- 

Safety  Insulated  Wire  A  Cable  Co..  114 
Liberty  St..  New  York,  N.  Y.    "Safety." 

SIMPLEX  WIRE  &  CABLE  CO..  201 
Devonshire   St.,   Boston,   Mass.     "Slm- 


UNITED  STATES  RUBBER  CO.,  1790 
Broadway.  New  York,  N.  Y.     "U.  S." 

CABLE  CO.,  THE.— 301  S.  Wabash  Ave.. 
Chicago.  111.  Manufacturer  of  electrically 
operated  pianos.  President.  George  J. 
Dowling;  vice-president.  W.  E.  Guylee; 
vice-president  and  treasurer.  H.  L. 
Draper;  secretary.  Geoge  W.  Eddy. 

CABLE  CORE.— The  core  or  any  Cable 
is  the  Inner  conducting  strand  or  group 
of  strands,  which  are  covered  by  the  in- 
sulation and  sheath. 

CABLE  CURRENTS.— A  submarine'  or 
other  buried  cable  frequently  has  stray 
currents  flowing  In  It.    These  nifty  be  earth 

or  fractured  end,  which  would  cause  a  flow 
from  the  break  Into  and  along  the  lead 
sheath.  Stray  currents,  due  chiefly  to 
leakage  from  the  return  circuits  or  electric 
railways,  are  very  common  in  underground 
conduit  lines  and  to  prevent  their  harmful 
electrolytic  effects  bonding  Is  resorted  to. 
See    Bonding   of    cables. 

CABLE,  DECK.— See  Cord,  flexible,  deck 

CABLE,  ELEVATOR  CONTROL, 
LIGHTING  AND  SIGNALING — Flexible 
cables    In    which    two    or    more    Individual 

rubber -Insulated  conductors  are  each  pro- 
vided with  a  plain  cotton  braid,  and  cabled 
together  with  or  without  a  rubber.  Jute  or 
compound  filler  or  Jacket  and  provided  with 
one  or  more  outer  weatherproofed  cotton 
braids    or    covers    or    two   plain    and    one 

Flexible  steel  supporting  strands  are  usually 
Included    In    the    cable.      The    lighting    and 


Elevator  cables  hang  in  the  shaft  from  the 
floor  of  the  elevator  and  are  connected  to 
a  terminal  board  near  the  middle  of  the 
shaft.  For  the  signaling  circuits,  connect- 
ing the  push  buttons  on  each  floor  to  the 
annunciator  or  signal  lamp  In  the  elevator. 

113 


the  cable  commonly  used  is  similarly  sus- 
pended and  composed  of  a  Jute  or  rope  coil 
with  stranded  separately  Insulated  conduc- 
tors (No.  IS  A.  W.  G.)  cabled  around  it  and 
all  enclosed  In  one  or  two  cotton  braids. 

Manufacturers: 

A-A  Wire  Co..  Inc.,  60  E.  42nd  St.,  New 
York.  N.  Y. 

AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  cables  for  use  In  elevator  light- 
ing and  signaling.— Adv. 

Ansonla  Electrical  Co..  The.  Ansonla. 
Conn.     "Shield  Brand." 

Bay  State  Insulated  Wire  A  Cable  Co.. 
Hyde  Park,  Mass. 

BKLDEN  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago,  111.     "Beldenite." 

Bishop  Gutta-Percha  Co.,  420-480  E.  25th 
St..  New  York,  N.  Y.  "Balata."  "Par- 
axel."  "Bishop  Standard,"  "Bishop 
Special,"  "Hytest." 

Boston  Insulated  Wire  A  Cable  Co..  Bos- 
ton, Mass.     "B.  I.  W." 

Canada  Wire  A  Cable  Co..  Ltd..  2410 
Dundas   St.,    West.   Toronto,  Ont.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W„  Toronto.  Ont..  Cast. 

Detroit  Insulated  Wire  Co..  4661-4847  Wes- 
son Ave..  Detroit.  Mich.     "Detroit." 

Elevator  Signal  Co..  118  West  St.,  New 
York,  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers.  N.  Y.  (See  display 
advertisement   on    pages   1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO..  Jonesboro,  Ind.    See  display 


Marlon     Insulated    Wire    A    Rubber    Co., 

Marion.   Ind.      "Eagle  Brand." 
Morse.  Frank  W  .  289  Congress  St..   Boa- 

Okonite  Co..'  The,  Canal  St..  Passaic.  N.  J. 

"Okonite." 
Philadelphia    Insulated   Wire   Co.,    200   N. 

3rd  St.,  Philadelphia.   Pa. 
Roebling's    Sons    Co.,    John    A.,    Trenton, 

N.   J. 
Safety   Insulated  Wire  A  Cable  Co.,   lit 

Liberty  St..  New  York.  N.  Y.    "Safety." 
SIMPLEX    WIRE    A    CABLE    CO.,     201 


,   Boston,   Mass. 


Standard    Underground   Cable  Co.,   West- 
ing-house   _  Bldg..    -    Pittsburgh.       Pa. 

UNITED    STATES    RUBBER    CO..'   1790 
Broadway.  New  York,  N.  Y.    "U.  S." 

CABLE    END    BELLS A    type    of   pro- 

the    Joint    between    a    lead- 


sathed 


cable 


that  flu  snugly  over  the  end  of  the    

sheath,  to  which  it  is  Joined  by  a  wiped 
Joint.  The  bell  is  filled  with  sealing  com- 
pound and  thus  should  protect  the  under- 
ground cable  against  entrance  of  moisture. 
The  top  of  the  end  bell  being  usually  open, 

and  often  cracks  develop  In  It  and  permit 
entrance  of  moisture.     Cable  end   bells  are 


-    Indoo 


in    t 


cable    pot  heads    have    been    found    to    give 
superior   protection;    also  see   Potheads. 
Manufacturers: 

nderground     Electrical     Mfg. 


delphia.  Pa. 

ELECTRICAL  DEVELOPMENT  A  MA- 
CHINE CO..  221  N.  23rd  St..  Philadel- 
phia.   Pa.      "Franklin."      (See  display 

Electrical  Engineers  Equipment  Co..  36 
S.    Desplalnes  St..   Chicago,    III. 

G    ft    W    Electric    Specialty    Co.,  7430-G2 

S.    Chicago    Ave.,    Chicago.    III.  "G    A 


(See  adv.  pages  1203-1223.) 
!o„    The.    656    Capitol    Ave.. 

LINE  MATERIAL  CO.,  S.  Milwaukee 
Wis.      (See  display  adv.   page   1278.) 

Standard  Underground  Cable  Co..  West- 
Inghouse    Bldg..     Pittsburgh,     Pa. 


ooglc 
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CABLE  FAULT— Any  defect  In  a  cable 
that  interferes  with  Its  proper  action  or 
transmission  la  called  a  "fault."  This  may 
take    several    forms,     such     ss    a     "cross,'' 

The  location  of 'the  fault  and  its  nature 
may  be  quite  accurately  determined  by 
taking  resistance  measurements  with  a 
testing  set;  this  la  called   "fault  finding." 

CABLE.  FIRE-ALARM.— Fire-alarm  ca- 
bles are  usually  made  special  to  meet  cus- 
tomers' requirements.  They  are  used  to 
connect  the  Are  department  headquarters 
with  each  of  the  alarm  stations  on  the 
streets  or  In  buildings.  In  the  types  most 
commonly  used  conductors  are  Insulated 
with  a  coating  of  rubber  and  tape.  The 
conductors  are  then  cabled  together  and 
protected  with  a  lead  sheath  for  placing 
underground  in  conduit- 
Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.   (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers,  N.  Y.  (See  display 
advertisement  on   pages   1244-6.) 

CABLE  FLOAT.— A  float  or  buoy  used 
In  laying  a  submarine  cable.  The  cable 
Is  rested  on  the  float  to  relieve  the  strain 
In  the  process  of  paying  out.  This  Is 
sometimes  called  a  cable  reslster. 

CABLE  GRIPS See  Grips,  cable. 

CABLE,  HEATING  OF,  AND  SAFE  LIM- 
ITING TEMPERATURES  FOR.— The  load 
capacity  of  electrical  cables,  as  of  electrical 
machinery,  insofar  as  temperature  is 
concerned.  Is  limited  by  the  maximum  tem- 
perature at  which  the  Insulating  

may  be  operated  for  long  periods.     The 
suit  of  operating  cables  at  temperatures  in 
excess  of  the  sate  limit  Is  to  shorten  the 
life  of  the  insulating  material. 

The  maximum  safe  limiting  temperature 
In  degrees  centigrade  at  the  surface  of  the 
conductor  in  a  cable,  as  given  In  the  A.  I. 
E.  E.  Standardization  Rules,  shall  be: 
For  impregnated  paper  Insulation  (85-E). 
varnished  cambric  (75-E),  rubber  insula- 
tion (M-0.Z6K).  where  E  represents  the 
r.m.s.  operating  e.m.f  in  kilovolts  between 
conductors.  Thus  at  a  working  pressure 
of  3.3  kv.,  the  safe  limiting  temperature 
for  cables  of  the  three  classes  would  be 
81.7°.    71.7°    and    69.1°   C,    respectively. 

CABLE,  INSULATION  RESISTANCE 
OF. — See   Resistance,  Insulation. 

CABLE  JOINTING.— At  each  manhole 
the  enda  of  adjoining  lengths  of  cable  are 
'  Jointed  and  protected  by  a  lead  sleeve 
from  moisture.  On  high-tension  cables 
Jointing  operation  requires  special  cars 
to  exclude  all  traces  of  moisture  and  to 
leave  the  Joint  without  voids  as  nearly  as 
possible. 

The  copper  conductors  are  heated  and 
soldered  together  In  a  suitable  lug.  Each 
Is  separately  taped  with  the  amount  of  In- 
sulation needed  (or  the  voltage  to  be  car- 
ried and  further  Insulated  from  the  lead 
sheath  by  an  over -all  belt  of  Insulation 
equivalent  to  that  of  the  cable.  A  lead 
collar  is  then  slipped  over,  wiped  to  the 
cable  sheath,  and  filled  with  hot  compound, 
after  which  the  openings  are  soldered  over, 
leaving  It  water-tight. 

In  telephone  cables  each  conductor  after 
being  spliced  is  covered  by  a  paper  sleeve 
Instead   of    being   Individually    taped. 

CABLE,  LEAD-COVERED,  MISCELLA. 
N  ECUS.— Experience  has  demonstrated 
that  whenever  cable  Is  to  be  used  In 
underground  conduits  or  exposed  to  acid, 
gases,  extreme .  temperature  changes1  or 
other  destructive  agencies,  It  should  be 
encased  In  a  lead  sheath.  For  this  reason 
much  of  the  cable  used  In  telephone,  rail- 
way signaling  and  other  signal  systems. 
both  aerial,  submarine  and  underground. 
and  light  and  power  wiring  underground 
and  in  damp  places,  etc..  Is  enclosed  in  a 
lead  sheath.  The  conductors  may  be  either 
rubber,  cambric  or  paper- Insula  ted.  twisted 
together  with  Jute  fillers  and  taped.  Two 
conductors,  laid  parallel  (twin  cable),  are 
also  made  up  without  the  Jute  filters,  giving 
a  flat  cable.  Lead -cove  red  power  cables 
and  telephone  cables  are  described  sep- 
arately below. 

The  lead  sheath  is  applied  by  passing 
the  cable  through  a  die  surrounded  by 
molten  lead,  which  is  kept  at  a  tempera- 
ture Just  sufficient  to  maintain  It  in  a 
molten  state,  a  slight  decrease  tn  tem- 
perature causing  it  to  solidify.  The  lead 
la  applied  under  hydraulic  pressure  and 
Is  formed  Into  a  smooth  uniform  coating 
by  the  die.  solidifying  just  as  It  leaves 
the  die.     The  cable  Is  fed  through  slowly, 


directly  from  a  drying  oven,  as 

with  pa  per- Insulated  and  dry-core  cables, 
and  as  It  emerges  from  the  die  Is  colled  on 
a  large  reel  about  15  to  20  ft.  away,  the 
time  taken  to  travel  that  distance  being 
sufficient  to  permit  the  sheath  to  harden. 

Manufacturers: 

American  Electrical  Works,  Phllllpsdale, 
R.  1.     "Emelectrlc." 

AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  or  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  heavy  rubber  cables,  lead 
sheathed,  armored  or  lead  encased  and 
armored,  for  all  services  and  voltages. — 
Adv. 

ATLANTIC  INSULATED  WIRE  A  CA- 
BLE CO.,  52  Vanderbilt  Ave.,  New 
York.  N.  Y.  "Dolphin,"  "Neptune," 
"Triton."  (See  display  adv.  page  1252.) 

Bajohr  Lightning  Conductor  Co..  Carl, 
4056  Keokuk   St..   St.  Louis.   Mo. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago.  III. 

Canadian  General  Electric  Co..  Ltd.,  112 
King  St.,   w„  Toronto,  Out..  Can. 

Circle  Flexible  Conduit  Co..  Inc.,  18S-21BI 
St.,    Brooklyn,    N,    Y.      "Circle." 

EASTERN  TUBE  A  TOOL  CO.,  INC., 
594  Johnson  Ave..   Brooklyn.   N.  Y. 

Federal  Armored  Cable  Co..  809  W.  48th 
St.,  New  York..  N.  Y.     "Federal." 

GENERAL  ELECTRIC'  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-122.1.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
advertisement   on    pages    1244-5.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wllkes- 

1NDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranite" 
lead  encased  cables  are  made  as  duplex 
in  sixes  from  No.  It  to  No.  0000, 
B.  A  8.;  three -conductor,  stranded,  in 
sixes  from  No.  12  to  No.  0000  B.  A  S. 
and  single  conductor,  stranded,  from 
No.  14  to  No.  0000  B.  A  S.  "Paranite" 
lead  encased  telephone  cables  are 
made  In  sixes  carrying  from  1  to  100 
pairs.  For  other  "Paranite"  products 
see  display  advertisement  on  pages 
1235-1239.— Adv. 

Kerite  Insulated  Wire  A  Cable  Co.,  B0 
Church   St.,    New  York.   N.   Y. 

Knickerbocker  Annunciator  Co..  118  West 
St.,   New  York,   N.  Y. 

National  Conduit  A  Cable  Co..  Inc..  Hast- 
ings-on -Hudson.    N.    Y. 

New  York  Insulated  Wire  Co..  Ill  Lib- 
erty  St..    New    York,    N.    Y.     "Raven." 

Okonlte     Co..     The.     Canal     St..     Passaic 

N.  J.     "Okonlte." 

Philadelphia    Insulated   Wire    Co..    200  N. 

3rd   St..    Philadelphia.   Pa. 
Roebllng's    Sons    Co..    John    A.,'  Trenton, 

N.  J. 
ROME    WIRE   CO..    Rome.    N.    Y.      (See 

display  advertisement  on  page  124T.) 
Safety   Insulated   Wire   A    Cable   Co.,   114 

Liberty  St..  New  York,  N.  Y.  "Safety." 
SAMSON  ELECTRIC  CO.,  Canton.  Mass. 
SIMPLEX  WIRE  &  CABLE  CO.,  201 
'Devonshire  St.,    Boston.   Mass.     "Sim- 


UNITED    STATES     RUBBER    CO.,     IT90 

Broadway.  New  York.  N.  Y.     "U.  S." 
Western  Electric  Co.,  Inc.,  195  Broadway. 

New  York,  N.  Y. 

CABLE,        LEAD-COVERED,        POWER 

TYPES.— Cables    for    use    on    underground 

systems  serving  power  and  lighting  are  of 

'  "  iheathed  type.  Insulated 


with  oiled  paper,  varnished  cambric.  _. 
rubber.  The  conductors  are  called  single, 
duplex,    triplex  or  multiplex,    according  as 


Is  to  be  burled  in  the  ground  without  a 
conduit  system  or  in  the  bed  of  a  river; 
see  Cable,  park  or  suburtan;  also  Cable, 
lighting  and   power. 


_    _.__    jutslde  diameter 

._  limited  by  the  size  of  the  duct,  and 
the  strands  are  then  arranged  in  the  form 
of  a  sector  of  a  circle  (if  duplex  or  tri- 
plex). Such  cable  Is  known  as  "sector 
type"  and  It  Is  possible  to  use  larger  sixes 
of  conductor  than  with  cylindrical  con- 
ductors. 

Single -conductor  cables  are  used  for  the 
larger  sites  required  In  low -tension  sys- 
tems, and  for  distributing  mains  where 
there  are  many  taps  to  be  made.    Duplex, 

114 


triplex  and  quadruple*  c 


induct 


often 


ranged  v. 

duplex  arrangement  being  too  stiff  for  cable 
training.  Multiple  cables  are  used  for 
pressure    wires    and    other    circuits    using 

Oiled  paper  Insulation  Is  bust  for  high- 
tension  cables  and  is  used  In  some  systems 
for  low-tension  work  aa  well.  It  la  the 
least  expensive  In  first  cost.  Varnished 
cambric  is  used  up  to  10.000  volts  to  a 
considerable  extent.  It  is  less  subject  to 
moisture  absorption,  In  case  of  damage  to 
the  sheath,  than  Is  paper,  but  has  a  much 
higher  dielectric  loss  than  the  better  grades 


oiled  p 


of  1m; 


only 


'oltages  above  10.000.  Rubber  ii 
for  the  voltages  below  3000  to  some  extent. 
It  Is  the  most  expensive  type  of  Insulation 
and  has  few  advantages  over  varnished 
cambric  as  a  moisture  repellant. 

CABLE,  LIGHT  AND  POWER,  SUB- 
MARINE— Stranded  electric  conductors 
each  provided  with  an  Insulating  covering 
and  cabled  together  with  a  Jute  filler  and 
having  an  enclosed  lead  sheath,  another 
Jute  layer  or  two.  and  a  protecting  cover- 
ing of  spirally  wound  galvanized  steel  wire 
armor,  which  is  finally  guarded  from  cor- 
rosion by  outer  Jute  layers.  Two,  three  or 
four  conductors  are  generally  used.  Cable 
of  this  type  Is  used  where  light  or  power 
circuits  cross  under  rivers,  lakes,  bays,  etc., 
and    is    usually   securely   anchored   at    each 


Electrical  Works,  Phllllpsdale. 
R.  I.    "Emelectrlo." 

AMERICAN  STEEL  A  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  all  classes 
of  submarine  cables  for  street  railways, 
telephone  and  telegraph  companies,  and 
electric  light  and  power  plants. — Adv. 

ATLANTIC  INSULATED  WIRE  A  CA- 
BLE CO.,  62  Vanderbilt  Ave.,  New 
York,  N.  Y_  "Dolphin,"  "Neptune." 
"Triton."  (see  display  advertisement 
on  page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..    Chicago.    111. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
advertisement   on   pages   1244-6.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre.  Pa. 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  "Para- 
nite." (See  display  adv.  pages  1236- 
1239.) 

Kerite  Insulated  Wire  A  Cable  Co.,  B0 
Church   St.,   New  York.   N.  Y. 

Okonlte  Co..  The,  Canal  St..  Passaic. 
N.  J.     "Okonlte". 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd   St..    Philadelphia.   Pa. 

Roebllng's  Sons  Co..  John  A..  Trenton. 
N.    J. 

Safety  Insulated  Wire  A  Cnble  Co.,  114 
Liberty  St.,  New  York,  N.  Y.  "Safety." 

SIMPLEX     WIRE     A     CABLE    CO..     201 


Devo. 


)   St..    I 


,    Mas 


■'31m-- 


CABLE,  LIGHTNING  CONDUCTINQ.- 
Stranded  cables  are  now  more  generally 
used  for  protecting  houses,  barns,  chim- 
neys, church  spires,  etc.,  by  conducting 
lightning  discharges  to  ground,  than  the 
old-fashioned  steel  lightning  rods.  The  ca- 
bles are  generally  made  of  copper  wire,  as 
it  gives  good  conductivity  and  does  not 
corrode,  and  are  composed  of  several 
strands  of  No,  IT  or  18  A.  W.  d.  wire 
twisted  or  woven  together.  Sometimes  a 
twisted  steel  ribbon  Is  used  as  a  core  to 
give  greater  strength.  No  insulation  is  ap- 
plied to  cables  used  for  this  purpose.  They 
are  superior  to  solid  lightning  rods  because 
the  latter  are  liable  to  crystallize  and 
break  or,  If  of  steel,  to  corrode  and  break. 
In  either  case  being  worse  than  no  light- 
ning rod  at  all. 


w 
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CABLE 


Manufacturer*: 

Bajohi-     Lightning     Conductor    Co.,    40SG 

Keokuk  St..   St.   Louis,   Mo. 
Boston  Lightning  Rod  Co..  7S61  Boylston 

St..    Boston.  Milan, 
Diamond  Cable  Co.,  Bourbon,  Ind.  "Dla- 

Electra  Lightning-  Rod  Co.,  30  N.  La- 
Salle  St.,  Chicago,  111.    '  'Silver -Strand ." 

Goshen   Lightning  Rod  Co.,   Goshen.   Ind. 

Kress  Co.,  George  R..  1800-1902  Brighton 
Rd.,  Pittsburgh.  Pa. 

Moore  Bros.  Lightning  Rod  Co..  Mary- 
vine.  Mo. 

Nebraska  Lightning:  Rod  Co..  Inc..  205  N. 
17th  St.,  Omaha,  Neb.     "Nebco." 

Owen.  J.  D.  &  B.  Q..  Janesvllle,  Wis. 

St.  Louis  Lightning  Rod  Co.,  2J35  De- 
Kalb     St..     St.     Louis.     Mo.       "Kretaer 

Security"  Lightning  Rod  Co..  The,   808-S12 

S.  Pine  St.,  Burlington,  Wis. 
Shlnn    Mfg.    Co..    W.    C.    M    E.    Jackson 

Blvd.,  Chicago,  III.     "Shlnn-Flat." 
Thompson   Lightning   Rod   Co.,   Inc..   The 
George    E.,    Owatonna,    Minn.      "Silver 
Cord."   "Loose   Twist." 
CABLE,    MINING    LOCOMOTIVE.— Min- 
ing   locomotives    of    the    gathering    type 
which    run    Into    rooms    or    tunnels     ni ' 
equipped   with    trolleys,   are   connected   t< 
the  source  through  a  flexible  insulated  ca- 
ble which   la  wound  upon  a  reel  and  a 
tomatlcally  paid   out  and   rewound   us   t 
locomotive  moves.     The  cable  Is  anmetlm 
single- conductor,    but    more    generally    two 
or   three   conductors,    separately   insulated 
with   a   rubber  coating   and    braid,   are  ca- 
bled   together   either    in    the    flat    or   round 
forms  and  covered  with  two  or  three  layers 
of  impregnated  cotton  braid. 
Manufacturers: 

ATLANTIC  INSULATED  WIRE  ft  CA- 
BLE CO.,  62  Vanderbllt  Ave.,  New 
York,  N.  Y.  "Dolphin,"  "Neptune." 
"Triton."  (See  display  advertisement 
on  page  1252.) 
Belden   Mfg.   Co.,  2S0O  8.  Western  Ave., 

Chicago.  Tit. 
Bishop  Gutta-Percha  Co.,  420-430  E.  26th 
St.,  New  York,   N.  Y.     "Balata,"  "Par- 
axel,"     "Bishop     Standard,"     "Bishop 
Special,"  "Hytest" 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.   (See  adv.  pages  120I-1ZU.) 
Hazard  Mfg.  Co..  tl  E.  Robs  Ct..  Wilkes - 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO..  JoneBboro,  Ind.  "Paranlte" 
gathering  locomotive  cable  is  made  in 
sises  from  1  to  S  B.  ft  6.  Stranding 
ranges  from  49  strands  No.  25  to  133 
strands  No.  22  wire.  For  other  "Para- 
nlte"   products    see    pages    1235-1239. — 

Marlon  Insulated  Wire  ft  Rubber  Co., 
Marlon,   Ind.      "Eagle   Brand." 

ROME  WIRE  CO..  Rome,  N.  Y.  Rome 
Wire  gathering  locomotive  cables  are 
constructed  with  a  flexible  rope  laid 
copper  conductor,  Insulated  with  seam- 
less rubber  Insulation  of  not  leas  than 
A  In.  m  thickness  covered  With  either 
a    tape    and    one    braid,    or    with    two 


Rom*   Mine   Locomotive  Cable 


nlahed  In  No.  1  to 

A  seine  braid  final  „    ..    

braid   covering*  can   also    be   furnished 


conductivity    ___ ..„    

general  specifications  of  the  Rome  Wire 
Co..  and  high  grade  materials  are  used 
throughout.      For    other    Rome    Wire 
products   see   display  advertisement   on 
page  1247.— Adv. 
CABLE,   MINING   MACHINE,  CONCEN. 
TRIG     AND      FLAT.— Flexible      conductors 
separately     Insulated     with     rubber     and 
weatherproof   braid,    and    laid    parallel   and 
bound   together   with   two   outer   weather  - 
proofed  braids  In  the  flat  type.    When  three 
conductors  are  required  they  are   insulated 
separately   and   cabled   together   with   Jute 
fillers  and  two  outer  weatherproofed  braids 
applied,    giving   a  round   cable.     The  con- 
centric type  la  constructed  with  a  central 
stranded   rubber- Insulated    conductor    cov- 
ered  with  a  tape  and  a  braid  over   which 
a   number  of  wire   strands   equal   In  area 
to  the  central  conductor  are  laid  with  an 


mines.      Their    principal    advantages 
;hat    they    are    weatherproof,    flexible    ana 
will   withstand   hard    wear. 
Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
HI ust rations  and  descriptions  of  our 
products.  We  are  manufacturers  o! 
"Americore"  and  "Globe"  mining  ma- 
chine cables  in  twin  parallel  flexible 
conductors.,  and  duplex  concentric 
stranded  cables  for  low  potential.  0  to 


600   v 


—Adv. 


ATLANTIC  INSULATED  WIRE  ft  CA- 
BLE CO.,  62  Vanderbllt  Ave..  New 
York.  N.  Y.  "Dolphin,"  "Neptune." 
"Triton."  (See  display  advertisement 
on   page   1252.) 

BELDEN    MFG.    CO.,     2300    S.    Western 

Ave.,  Chicago.  HI. 

Bishop  Outta-Percha  Co..  420-430  E.  25th 
St.,  New  York.  N.  Y.  "Balata."  "Par- 
axel,"  "Bishop  Standard."  "Bishop 
Special."   "Hytest." 

Boston  Insulated  Wire  ft  Cable  Co..  Boa- 
ton,  Mass.     "B.  I.  W." 

Canada  Wire  ft  Cable  Co.,  Ltd.,  2410 
Dundas  St.,   Went,   Toronto,  Ont.,    Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
ft  Albert  St..  Detroit.  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1221.) 

GLEASON  ft  CO.,  J.  L..  241  Franklin  St., 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkera.  N.  Y.  See  display 
advertisement  on  pages  1244-6.) 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkea- 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranlte" 
mining  maahlne  cables  are  made  In 
the  flat  type  and  covered  with  either 
i»-  or  three  braids  of  hard  cotton.  In 
from  No.  8  to  No.  2.    Concentric 


■able. 


■  has  a  belt  of 


rubber  code  thickness  applied  cft_    

outer  wires  and  the  cable  Is  finished 
with  tape  and  double  braid  saturated 
with  a  weatherproof  compound.  In 
construction  "B"  the  outer  rubber  belt 
is  omitted.  See  display  advertisement 
on   pages   1235-1239.— Adv. 

Marlon  Insulated  Wire  ft  Rubber  Co., 
Marlon,    Ind.      "Eagle    Brand." 

Okonite    Co..     The.    Canal    St.,    Passaic, 


N.   J. 


ROME  WLRE  CO..  Rome.  N.  Y.  Rome 
Wire  mining  machine  cables,  duplex, 
are  made  up  of  two  flexible  rope  laid 
conductors  insulated  with  a  rubber 
wall  of  code  thickness.  Each  conduct- 
or is  finished  with  a  weatherproof 
braid,  the  two  conductors'  are  then 
laid  aide  by  side  and  covered  with 
two  or  three  braids  of  hard  cotton, 
which  Is  then  saturated  with  a  weath- 
erproof compound.  The  Illustration 
shows  the  various  covering*  and  gen- 
era* makeup  of  Rome  Wire  mining  ma- 
chine cable.  If  desired  the  double  braid 
cable  may  be  made  up  with  the  outer 
braid   of   seine  twine.     A   triple   braid 


Rom*  Mining  Machine  Cable 

covering  la  also  furnished.  Manufac- 
tured in  sizes  No.  0  to  8  Brown  A 
Sharpe  gage  In  both  the  double  and 
triple  braid  types.  All  Rome  Wire  is 
manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to 
the  strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  For 
other  Rome  Wire  products  see  display 
advertisement  on   page  1247. — Adv. 

Safety  Insulated  Wire  ft  Cable  Co.,  114 
Liberty  St..  New  York.  N.  Y.  "Safety." 

SIMPLEX  WIRE  ft  CABLE  CO..  201 
Devonshire  St.,  Boston.  Mass.     "TIrex." 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 


ard." 


Triangle     Conduit     Co.,      50-62     Columbia 

Heights.  Brooklyn,  N.  Y.     "Triangle." 
Tubular  Woven  Fabric  Co..  Main  ft  Car- 
ver Sts..  Pawtucket,  R.  I.     "Duracord." 
UNITED    STATES    RUBBER    CO.,    1790 

Broadway.  New  York,  N.  Y.    "U.  8." 
CABLE,    MOVI NO-PICTURE.— See  Wire, 
motion -picture. 

CABLE,  PARK  OR  SUBURBAN.— Cable 
designed  for  street  lighting  circuits  In 
parks,  suburbs,  etc.,  where  instead  of  in- 
stalling conduit,  the  cable  Is  placed  directly 
In  the  ground  in  shaHow  trenches.  It  con- 
sists of  one,  fwo  or  three  rubber- Insulated 
conductors  covered  with  a  layer  of  rubber- 
filled  tape  or  Jute  yarn  and  a  lead  sheath, 
over  which  another  layer  of  Jute  and  two 
layers  of  galvanized  flat  steel  tape  are 
placed  with  an  outer  covering  of  Im- 
pregnated Jute  braid. 
Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO..  sales 
offices  in. principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  -We  manufacture  a  standard 
line  of  flat,  steel-taped  park  or  sub- 
urban cables,  rubber,  cambric  or  paper 
insulated.— Adv. 
Canada  Wire  ft  Cable  Co.,  Ltd.,  2410 
Dunilus  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 
Canadian  General   Electric  Co.,   Ltd..   212 

King  St.,  W„  Toronto.  Ont.,  Can. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady.  N.  Y.   (See  adv.  pages  120H-1253.) 
HABIRSHAW    ELECTRIC    CABLE    CO., 
Point  St..  Yonkers,  N.  Y.     (See  display 
advertisement  on  pages  1244-6.) 
Hazard  Mfg.  Co.,  61  E.  Ross  St.,  Wllkea- 

Barre,  Pa. 
Okonite    Co.,    The.    Canal    St..    Passaic. 

N.   J.     "Okonite." 
Philadelphia  Insulated  Wire  Co..  200  N. 

3rd  St..   Philadelphia,   Pa- 
Safety    Insulated    Wire   ft   Cable   Co.,    114 
Liberty  St..  Now  York,  N.  Y.    "Safety." 
SIMPLEX    WIRE    &    CABLE    CO.,     201 
Devonshire   St.,    Boston,   Mass.      "Sim- 
plex."     ' 
Standard  Underground  Cable  Co..  West- 
ing-house Bldg..  Pittsburgh,  Pa.  "Stand 

UNITED  STATES  RUBBER  CO..  1780 
Broadway,  New  York,  N.  Y.    "U.  S." 

CABLE  RACK.— Trade  name  for  portable 
lamp  guards  manufactured  by  the  McGlll 
Mfg.   Co..  Valparaiso,  Ind. 

CABLE  ROAD  OR  RAILWAY.— A  rail- 
way line,  such  as  a  street  railway,  In  which 
the  cars  are  driven  by  an  endless  moving 
cable  running  on  pulleys  usually  below 
and  midway  between  the  rails.  The  cable 
la  wound  on  a  drum  driven  by  an  engine  , 
or  other  prima  mover  in  the  power  house. 
A  gripping  lever  suspended  from  the  bot- 
tom of  the  first  car.  called  the  grip  car, 
was  controlled  so  that  the  moving  cable 
pulled  this  car  and  trailers  attached  to  It 
along  with  It.  This  system  wa*  the  fore- 
runner of  the  modern  electric  street-rail- 
way systems.  It  Is  obsolete  except  for  in- 
cline railways  on  hillsides,  mountains,  etc. 

CABLE  SHIP.— A  vessel  designed  and 
equipped  with  the  proper  cable  holding 
tanks,  paying  out  and  reeling  up  equip- 
ment, which  Is  usually  motor-driven,  and 
other  cable  splicing  and  repair  equipment 
necessary  for  laying  or  taking  up  and  re- 
pairing submarine  cables. 

CABLE,  SPECIAL  AND  MISCELLA- 
NEOUS, NOT  OTHERWISE  LISTED— 
Cables  are  required  for  such  a  variety  of 
purposes  that  large  quantities  are  made  up 
to  meet  special  requirements  and  condi- 
tions. As  a  rule,  standard  types  of  con- 
struction cannot  be  used  for  many  special 
purposes,  as  the  needs  of  these  uses  differ 
so  greatly.  Nearly  twenty  types  of  cables 
that  are  widely  used  are  separately  listed 
herewith;  aside  from  these  the  number  of 
special  cables  less  widely  used  Is  almost 
countless.  Some  instances  of  special  and 
miscellaneous  types  are  cables  for  electric 
car  wiring,  "hard  service"  cables,  railway 
signal  cables,  third -rail  Jumper  cables, 
mastarm   cables   for  arc  and   other   street 

Manufacturers: 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..  Chicago,  m. 

INDIANA  RUBBER  ft  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  See  display 
advertisement    on     pages     1216-1239.— 

CABLE,     STAGE     OR     THEATER.— See 

Cord,    flexible,    stage   or   theater.      Also  see 
Cable,   border  light. 
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CABLE     STRANDING.— The    number    oi 
wires   In  a   stranded   cable  Increases   with 
Its  size.      From  7   wires   it   proceeds  to   IS. 
ST,  SI.  91.   117  and  so  on.  by  1   plus  multi- 
ples  or    6.    u    the    flexibility    of   the    cable 
requires.      Where    great    flexibility    is    re- 
quired  7   strands  of  7   or  more   wires  each 
are    used,    making   what    Is    known    as    a 
-Tope  lay"  cable:     The  length  within  which 
a  strand  makes  a  complete  spiral  la  known 
as  the   "pitch"   of   the   cable.     The   flexi- 
bility   is   affected    by    the    pitch,    a   shorter 
pitch  giving  somewhat  greater  flexibility. 
CABLE,  SWITCHBOARD,  FLEXIBLE. - 
Cahle    generally    made    up    of    tinned    an- 
nealed  copper  wires    stranded  Into  a   flex- 
ible   cable    and    insulated    with    a    coating 
of  vulcanised  rubber,  finally  protected  with 
one   or   two   smooth   closely   woven   cc   \ 
braids  Impregnated  with  a  weatherprooflng 
or   flreprooflng   compound.      Cable   of   th' 
kind   la   used   for  wiring  on  the  back   of 
switchboard,    or    for    brush-holder    conne 
tlons  and  other  similar  connections  requl 
Ing  a  flexible  cable.     Telephone  swllchboa: 
cable  Is  listed  separately. 
Manufacturers: 
A-A  Wire. Co.,  Inc..  SO  E.  12nd  St.,   Ne 

York.   N.   T. 
AMERICAN  STEEL.  ft  WlliE  CO..  salea 
offices  in    principal   cities.      See   dl>.'   . 
adv.   page   1240   Tor   Hat   of  offices  and 
Illustrations    and    descriptions    of 
products.       We     manufacture     "Ar 
core"      rubber      covered      switchboard 
cables.  National  Electrical  Code  Stand- 


Adv. 


volts.- 


ATLANTIC  INSULATED  WIRE  A  CA 
BLB  CO..  52  Vanderbilt  Ave.,  Nev 
York,  N.  Y.  "Dolphin."  "Neptune." 
"Triton."  (See  display  advertisement 
an  page   1252.) 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave..    Chicago,   111. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W..   Toronto,   Ont.,   Can. 

Detroit  Insulated  Wire  Co..  4661- 4«4T 
Wesson  Ave..  Detroit.  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.    (See  adv.  pages  1203-1222.) 


Hasard  Mfg.  Co.,  81  E.  Rosa  St..  Wllkes- 

INDIANA      RUBBER      A      INSULATED 

WIRE  CO..  Jonesboro.  Ind.    See  display 

advertisement  on  pages  1236-1229.— Ad  v. 
Okonite    Co.,     The.     Canal     St.,     Passaic. 

N.  J.     "Okonite." 
Philadelphia  Insulated    Wire    Co.,    200   N 

3rd  St..  Philadelphia.  Pa. 
ROME    WIRE    CO..    Rome,    N.    Y.      (See 

display  advertisement   on  page  1247.) 
Runxel-Lem    Electric   Mfg.    Co..    1761    N. 

Western  Ave..   Chicago.   III. 
Safety   Insulated   Wire   A   Cable   Co..    114 

Libertv  St..  New  York.  N.  Y.  "Safetv." 
SIMPLEX    WIRE    A    CABLE    CO..    201 

Devonshire    St.,    Boston,    Mass.      "Sim- 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg..  Pittsburgh,  Pa.  "Stand- 
ard." 
Stromterg-  Carl  son    Telephone    Mfg.    Co.. 
10SO   Universltv  Ave..   Rochester.  N.  Y. 
UNITED    STATES    RUBBER    CO..    1790 

Broadway.  New  York,  N.  Y.     "U.  S." 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York.  N.  Y. 
WESTTNGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.   pages  1395-1402.) 

CABLE     TANK     OR     WELI A     strong 

water-tight  compartment  for  holding  coils 
or  reels  of  cable  for  testing  or  preparatory 
to  laying.  They  are  most  commonly  used 
on  cable  ships  for  submarine  cable  laying. 

CABLE  TELEGRAPHY.— A  system  for 
cable.     This  may  be  a   land  line  telegraph 

are  not  used  widely  outside  of  cflles  or 
congested  districts.  Submarine  cable  tele- 
graph systems  arc  much  more  important. 
The  use  of  the  cable  gives  rise  to  the  terms 
"cable  message"  and  "cablegram"  or 
merely  "cable"  for  a  message  transmitted 
In  this  manner.  See  "Submarine  cable 
telegraphy"  for  more  complete  details,  as 
well  as  development  and  present  statue  of 
this  art. 

CABLE.  TELEGRAPH  AND  TELE- 
GRAPH, AERIAL  AND  UNDERGROUND. 
— Aerial  and  underground  cables  for  tele- 
phone and  telegraph  lines  are  generally 
paper -Insulated,  having  the  Individual  cop- 
—    — j..-. — .    ,,,-apppa    with    one   paper 


coating.     The  wires  are   tw 

and  then  a  lead  sheath  la .    .     . 

OUt     moisture.       The     construction     of    the 
core   of   some   of   the   cables   with 

large    number    of    conductors    la    so 

like  a  concentric  cable,  having  a  central 
core  with  several  concentric  outer  layers 
of  conductors  surrounding  it.  The  whole 
core  Is  usually  bound  together  and  wrapped 
with  paper  before  the  sheath  Is  applied. 
An  alloy  of  lead  and  antimony  is  orten 
used  for  the  sheath,  this  alloy  withstand- 
ing abrasive  action  better  than  pure  lead 
lng  less  tendency  to  crystallii 


vibra 


Thes 


a  in 


doctors  in  a  single  cable.  These  large 
are  designed  to  be  used  primarily  for  under- 
ground construction  and  they  are  very  sel- 
dom used  for  aerial  lines  In  sizes  over  400 
pairs  because  of  the  weight  of  the  cable. 
Aerial  cables  are  of  similar  construction 
hut  smaller  In  size  and  are  suspended  from 
a  messenger  wire  by  means  of  cable  hang- 
lulated  cable  is  oftei 


mlnal  c 


s  for  o 


:  the 


nder 


ground  or  aerial  cable  with  the  main  c 
tributlng  frame.  This  has  each  wire  sep- 
arately wrapped  with  wool.  Moisture  does 
not  readily  enter  It. 

Manufacturers: 

A-A  Wire  Co..  Inc..  50  E.  42nd  St..  New 
York.  N.  Y. 

AMERICAN  BRASS  CO..  114  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works.  Phillfpsdale. 
R.   I.      "Em electric." 

AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  cables  for  use  on  telephone  and 
telegraph  lines — aerial  and  underground. 
—Adv. 

ATLANTIC  INSULATED  WIRE  ft  CA- 
BLE CO.,  62  Vanderbilt  Ave,,  New 
York.  N.  Y.  ■  "Dolphin."  "Neptune," 
"Triton."  {See  display  advertisement 
an    page    1252.) 

Canada  Wire  A  Cable  Co.,  Ltd.,  2410 
Dundas  St..  West,  Toronto.  Ont..  Can. 
"Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..   W..   Toronto,   Ont..  Can. 

HA.RIRSIIAW  EIJ3CTRIC-  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
advertisement  on  pages  1244-6.) 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  Wllkes- 

INDIANA      RUBBER      A      INSULATED 

WIRE  CO..  Jonesboro.  Ind.   "Paranlte." 
Kerlte    Insulated    Wire    A    Cable    Co.,    60 

Church   St.,    New  York.   N.   Y. 
Okonite     Co.,     The.     Canal    St..     Passaic. 

N.   J.     "Okonite." 
Philadelphia   Insulated   Wire   Co.,    200   N. 

3rd  St..  Philadelphia.  Pa. 
Phillips    Electrical    Works.    Ltd..    Eugene 

F..  Montreal,  Que..  Can. 
Roebllng's    Sons    Co..    John    A.,    Trenton, 

N.  J. 
Sarety   Insulated   Wire   A    Cable   Co..    114 

Liberty  St..  New  York.  N.  Y.  "Safety." 
SIMPLEX    WIRE    A     CARLE     CO..     201 

Devonshire    St..    Boston,    Mass.      "Sim- 


Stanley  A  Patterson.  34  Hubert  St.,  New 
York.   N.   Y.      "DeVeau." 

UNITED  STATES  RUBBER  CO..  1790 
Broadway.   New  York.  N,  Y.     "U.  S." 

Western  Electric  Co..  Inc..  195  Broad- 
way, New  York.  N.  Y. 

CABLE,   TELEPHONE   AND   TELE- 

"       '  ~  4or     telephone 


GRAPH,      INTERI 

and  telegraph  cables  are  made 

and    types,    depending 


the   circuits   thej 
their    place 
made  up  of 


!  Individual  con- 


Paper  cable  is  almost  always  d 
or  cable  insulated  with  cotton  or  s 
usually  dry.  but  sometimes  It  Is  Bat 
'-repelling  substanc 


rated 

such  as  bee«wax.  paraffin,  and  other 
combined.  In  general  Interior  cables  have 
the  Individual  conductors  insulated  with 
cotton  and  silk  floss  laid  on  in  layers,  or 
with  twisted  paper  Insulation.  The  con- 
ductors are  twisted  together  into  pairs  and 
covered  with  a  binding  cord  and  a  layer  of 
paper  insulation.  Some  cables  then  have  a 
lead  foil  wrapping  which  Is  covered  with  a 
cotton  braid  saturated  with  fireproof  paint. 

ne 


Paper  cables  are  often  covered  with  a  lead 
sheath.  Enamel  is  used  instead  of  one 
layer  of  silk  floss  on  other  cables.  In 
nearly  all  of  these  cables  the  color  code 
is  followed  out  In  cabling  the  individual 
conductors.  When  two  telephone  circuits 
carrying  a  phantom  circuit  pass  through  a 
cable,  special  care  must  be  exercised  to 
keep  the  three  circuits  balanced  among 
themselves  and  to  other  circuits.  Cable 
which  has  each  set  of  two  pairs  twisted 
together  to  form  a  "quad"  Is  used  for  this 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

American  Electrical  Works,  Phllllpsdale. 
R.  I.    "Emelectrlc." 

AMERICAN  STEEL  A  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  telephone  and  telegraph  cables 
for  Interior  use. — Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave..    Chicago,    111. 

Boston  Insulated  Wire  A  Cable  Co.,  Bos- 
ton.   Mass.      "B.   I.  W." 

Canada  Wire  &  Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,   Toronto.   Ont..   Can. 

Canadian  General  Electric  Co..  Ltd.,  218 
King  St..  W.,   Toronto.   Ont.,  Can. 

Electric  Cable  Co.,  The,  Yonkers,  N.  Y, 
"Ecco." 

HAlilFSSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers.  N.  Y.  (See  display 
advertisement    on    pages    1244-60 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 

INDIANA      RUBBER      A      INSULATED 

WIRE  CO..  Jonesboro,  Ind.    "Paranlte" 

rubber    covered     telephone     cables    are 

made    In   sizes   carrying   from   6    to    100 

pairs.       See      display      advertising      on 

pages  1235-1229.— Adv. 
KELLOGG   SWITCHBOARD  A  SUPPLY 

CO.,   Adams  &  Aberdeen  Sts.,   Chicago, 

III.     (See  display  advertisement  on  page 

1327.) 
Kerlte    Insulated    Wire    ft    Cable    Co..    60 

Church  St.,   New  York,  N.   Y. 
Knickerbocker  Annunciator  Co..  116  West 

St.,  New  York.  N.  Y. 
Okonite    Co.,    The.    Canal    St.,    Passaic 

N.  J.     "Okonite." 
Philadelphia    Insulated   Wire   Co..    200   N. 

3rd    St..    Philadelphia,    Pa. 
Phillips    Electrical    Works.    Ltd.,    Eugene 

P..  Montreal,  Que.,  Can. 
ROME    WIRE    CO.,    Rome.    N.    Y.       (See 

display  advertisement  on  page  1247.) 
Hunsel-Lenz   Electric   Mfg.   Co.,   1761   N. 

Western  Ave..   Chicago.   111. 
Safety   Insulated  Wire    A  Cable   Co..    114 

Liberty  St..  New  York.  N.  Y.     "Safety." 
SIMPLEX    WIRE    ft    CABLE    CO..     201 

Devonshire    St.,    Boston,    Mass.      "Sim- 


plex. 


Stanley  A  Patterson.  34  Hubert  St..  New 
York,   N.  Y.     "DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..  Rochester,  N.  Y. 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York.  N.  Y.     "U.  S." 

Western  Electric  Co.,  Inc.,  IBS  Broadway. 
New  York,   N.  Y. 

CABLE.  TELEPHONE  AND  TELE- 
GRAPH,  SUBMARINE.— Oable  especially 
designed  to  withstand  immersion  In  water 
and  in  addition  not  to  be  damaged  by 
considerable  abrasion.  It  Is  usually  insu- 
lated with  rubber,  gutta-percha  or  paper, 
with  an  armor  of  ateel  or  Iron  wires  or 
flat  steel  tape  around  the  outside.  Shore 
cable  has  much  heavier  armor  than  deep 
sea  cable,  because  deep  water  is  quiet. 
While  the  first  successful  submarine  cables 
for  telephone  and  telegraph  linea  employed 
gutta-percha  as  an  insulating  medium,  this 
type  or  cable  has  not  always  been  used- 
Paper- Insulated  cables  have  been  success- 
fully used,  in  which  the  Individual  con- 
ductors are  wrapped  in  manilla  paper  and 
then  twisted  into  pairs,  these  pairs  being 
cabled  together  to  form  the  cable  core. 
This  core  was  wrapped  with  a  good  paper 
tape  and  covered  with  a  lead  sheath.  A 
single  lute  wrapping  was  placed  over  the 
lead  and  then  a  layer  of  armor  wires  and 
two  more  layers  of  Jute  which  are  run 
through  a  hot  Impregnating  compound.  The 
rubber- Insulated  cables  are  generally  made 
in  a  similar  manner,  some  being  made 
with  a  lead  sheath  and  others  without  it. 
Jute  coverings  are   almost  always   applied 
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over  the  armor.  Several  conductors  are 
used  In  all  ot  these  cables,  the  numbers 
running  Into  hundreds  ot  pairs.  The  pairs 
are  always  twisted  separately  and  then 
cabled  to  avoid  trouble  from  Induction. 

Manufacturers: 

AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  in   principal  cities.      See  display 


_;  1210  for  list  of  offlc 
Illustrations  and  descriptions  01  our 
products.  We  manufacture  submarine 
cables  of  every  type,  for  telephone  and 
telegraph.— Adv. 

ATLANTIC  INSULATED  WIRE  &  CA- 
BLE CO..  52  Vanderbllt  Ave..  New 
York,  N.  Y.  ■Dolphin."  ■Neptune," 
"Triton."  (See  display  advertisement 
on  page  1252.) 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W..  Toronto,  Ont..  Can. 

HABIRKHAW  ELECTBIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  T.  (See  display 
advertisement  on  pages  1214-6.) 

Hazard   Mfg.    Co.,   81   Roes   St..   Wllkes- 

IN  DIANA      RUBBER      &      INSt'LATED 
WIRE    CO.,     Jonesboro.     Ind.       "Para- 
<See   display   adv.   pages   1235- 


1239. 


Insulated    ' 


.    &    Cable    Co..    60 


Okonite  Co..  The.  Canal  St..  Passaic. 
N.   J.     -Okonite." 

Roebllng's    Sons    Co.,    John    A.,    Trenton, 

N.  J. 
Safety    Insulated   Wire    &   Cable    Co.,    114 

Liberty  St..  New  York.  N.  Y.  "Safety." 

Mass.     "Hasco." 
SAMSON  ELECTRIC  CO..  Canton.  Mass. 
SIMPLEX    WIRE    &    CABLE    CO..     201 

Devonshire    St..    Boston.    Mass.      "Sim- 
Standard   Underground   Cable   Co.,   West- 

Inghouse  Bldg..  Pittsburgh,  Pa.     "Stand- 

L'NITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.     "V.  S." 

Western  Electric  Co..  Inc..  196  Broadway. 
New  York,  N.  Y. 

CABLE,  TREE.— Tree  cable  or  wire  Is 
especially  designed  to  resist  the  wear 
caused  by  rubbing  against  the  branches  of 
trees,  thus  eliminating  the  necessity  of 
trimming  trees  or  providing  battens  or  in- 
sulators, where  lighting  circuits  or  other 
overhead  lines  pass  through  sections  where 
trees  cannot  be  avoided.  It  Is  a  special 
form  of  armored   cable,  although  usually  a 


.  which  may  be  stranded  or  solid.  Is 
covered  with  a  rubber  coating,  a  layer  of 
tape  and  Impregnated  Jute,  and  then  with 
the  protective  armor,  which  Is  sometimes 
treated  fiber  spirally  wound.  A  weather- 
proof braid  Is  applied  over  the  armor. 
Manufacturers: 

GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Kf.LLOGG   SWITCHBOARD  &   SUPPLY 
CO.,  Adams  &  Aberdeen  Sts.,  Chicago. 
III.     (See  adv.  on  page   1327.) 
SIMPLEX    WIRE    &     CABLE    CO.,     201 
Devonshire  St.,  Boston,  Mass.    "Fibre*." 
CABLE.    UNDERGROUND.    INSTALLA- 
TION METHODS  FOR.— Underground  light 
and  power  cables  are  drawn  Into  a  conduit 
system,  or  laid  directly  In  the  soli.     Cables 
are  laid  without  a  conduit  system  only  In 
such  places  as  parks  and  parkways  where 

be  required  and  where.  If  repairs  are 
needed,  the  cables  can  be  reached  without 
breaking  through  the  paving.  In  places 
where  there  Is  paving  and  where  cables 
may  be  added  or  removed  from  time  to 
time,  it  Is  usual  to  provide  a  conduit  line 
with  manholes  or  handholes  from  which  the 
cable  Is  accessible  for  Jointing  and  repairs. 
Underground  telephone  cables  are  now  al- 
ways installed  In  conduit.  (See  Conduit 
systems,  underground). 

Cable  Is  Installed  in  a  conduit  by  setting 
up  a  reel  at  one  end  of  a  duct  section,  and 
pulling  It  through  to  the  other  end  by  a 
winch  and  steel  cable.  The  pulling  cable  is 
first  put  through  the  section  by  pushing 
Jointed  conduit  rods  through  from  one  end. 
disjointing  them  as  they  come  out  at  the 
other  end.  Preliminary  cleaning  of  the 
duct  la  often  necessary.  A  special  cable 
grip  is  used  to  grip  the  cable  being  drawn 
in.  Power  Is  applied  from  a  motor  truck 
or  by  man  power  through  a  capstan.  The 
longest  pull  which  can  be  made  without 
danger  of  Injury  to  the  cable  sheath  Is 
about  +60  ft.  and  the  length  of  the  sections 
should  not  exceed  this  amount. 


CABLE,  VARNISHED.  CAMBRIC-INSU- 
LATE D.— Cublea  Insulated  with  varnished 
cloth  or  cambric  may  be  used  In  a  number 
of  ways  and  can  be  made  to  meet  any  volt- 
age and  many  service  conditions.  They 
are  made  by  winding  thin  varnished  cotton 

usually  larger  than  No.  6.  The  voltage  re- 
quirements determine  the  number  of  layers 
of  tape  applied.  Generally  a  grease  or  In- 
sulating compound  Is  applied  between  lay- 
ers and  the  direction  of  winding  la  reversed 
every  three  layers.  The  separately  Insu- 
lated conductors  are  cabled  together,  using 
Jute  filler  to  round  out  the  form,  and  It  Is 
then  customary  to  place  a  few  layers  of 
varnished  tape  around  the  cable  before  the 
protective  covering  is  applied.  The  cover- 
ing differs  according  to  the  uae:  for  con- 
necting machinery  and  apnaratus  in  central 
stations  and  other  buildings  a  saturated 
cotton  braid  or  a  rubber-filled  cotton  tape 
and  flameproof  braid  Is  used:  underground 
cables  have  a  lead  sheath  applied  over  the 
cambric  coating:  for  outdoor  service  a  rub- 
ber-filled cotton  tape  with  one  or  two  layers 
of  galvanised  steel  armor,  and  a  layer  of 
saturated  Jute  is  used,  and  for  building 
mains  two  layers  of  weatherproof  braid 
are  applied. 

Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
t»dy.  N.  Y.   (See  adv.  onges  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  display 
advertisement    on    pages    1241-5.) 

SIMPLEX  WIRE  &  CABLE  CO..  201 
Devonshire  St..  Boston.  Mass.  "Sim- 
plex." 

CABLING  MACHINES.— Machines  carry- 
ing a  number  of  rotating  reels  of  insulated 
w1r».  cord  or  twiated  pair,  on  a  spider 
which  revolves  around  a  central  core  drawn 
a'ons  the  axis  of  rotation.  Where  a  large 
number  of  separate  conductors  are  required, 
as  In  telephone  cables,  the  central  core 
passes  through  several  such  spiders  In  suc- 
cession, each  one  adding  a  layer  of  con- 
ductors. Machinery  of  thii  ' 
nB'-d  In  laying  the  strands  in 
forms  of  cable,   such   as   "rone  my.        con- 

nle-conductor  cable.  Machines  for  twisting 
the  individual  strands  Into  a  stranded  con- 
ductor are  called  wire  stranding  machines. 
which  see. 

Manufacturers: 

American  Insulating  Machinery  Co..  F«lr- 
hlll  &  Huntingdon  Sts..  Philadelphia, 
Pa.     "American." 

Canada  Wire  &  Cable  Co..  Ltd..  2410  Dun- 
das  St..  We  at.  Toronto.  Ont..  Can. 
"Canada." 

New  England  Wire  Machinery  Co.,  Water 
Front  St..  New  Haven,  Conn. 

CADET.— Trade  name  for  annunciators 
manufactured  by  the  Edwards  &  Co..  Inc.. 
140th  &  Exterior  Sts..  New  York,  N.  T. 

CADILLAC— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Cadillac  Washing  Machine  Co..  32E  W.  Ohio 
St..  Chicago.  III. 

CADILLAC Trade     name     for     electric 

vacuum  cleaners  and  portable  blowers 
manufactured  by  the  Clements  Mfg.  Co., 
GOO  Fulton  St..  Chicago.  111. 

CADILLAC  WASHING  MACHINE  CO.— 
32E  W.  Ohio  St..  Chicago.  111.  Manufacturer 
of  electric  washing  machines.  Business 
established  1320.  President  and  general 
manager.  H.  D.  Payne:  vlce-prealdent.  S. 
T.  Sloberg;  secretary  and  treasurer,  A.  W. 
DeClerque. 

CADMIUM.— A  silver-white  metal.  Sym- 
bol Cd.;  at.  wt.  112.4:  sp.  gr.  8.60:  m.  p. 
331"  C.  b.  p.  778°  C.  It  occura  chiefly  asso- 
ciated with  zinc  and  lead  ores,  in  the  treat- 
ment of  which  It  may  be  recovered  as  a 
by-product.  A  large  amount  is  produced  In 
Germany  by  fractional  distillation  of  sine 
ores,  the  production  having  reached  40  tons 
annually  Just  before  the  war.  It  is  pro- 
■    ■       the   United    States    by    the    


method    i 
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smelter  bag- ho  use  fume  and  electrolytic 
zinc  plant  residues.  In  the  Stevens  process 
the  material  Is  roasted  and  then  leached 
with  sulphuric  acid.  Copper,  bismuth,  etc.. 
are  drat  removed  by  electrolysis  and  the 
solution  is  then  electrolysed  for  cadmium. 
The  deposit  la  usually  noncoherent  and 
false  bottoms  In  the  tanks  are  provided  for 
its  removal.  This  deposit  la  melted  under 
a  cover  of  fused  caustic  soda  to  remove 
arsenic  and  tellurium  and  then  refined  elec- 
tro lytically  In  a  solution  of  cadmium  sul- 
phate, sulphuric  acid,  and  a  salt  of  a  sul- 
phocyanlc  acid,    which   prevents  deposition 

11? 


of  copper,  yielding  a  pure  coherent  deposit. 
Cadmium  is  marketed  in  the  form  of  sticks 
of  metal  and  the  powder  "cadmium  yellow." 
CdS.  The  latter  Is  used  chiefly  as  a  pig- 
ment and  the  former  in  making  easily 
fusible  alloys,  particularly  for  automatic 
Are  extinguishers.  Another  use  for  the 
metal  i a  as  an  auxiliary  electrode  In  stor- 
age-battery    tests.  _    The,  United     States 
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Anaconda  Copper  Mining  Co.,  42  Broad- 
way. New  York,  N.  Y, 

Grasselll  Chemical  Co.,  The,  Cleveland. 
Ohio. 

Malllnokrodt  Chemical  Works,   St.   Louis. 


. ...  __tabllshed  1909.  President, 
urer  and  general  manager.  C.  N.  Cady: 
president.    C.    P.    Cady;   secretary   and 


for  gasoline  and  oil  engines  manufactured 
by  the  C.  N.  Cady  Co.,  Inc..  Canastota. 
N.  Y. 

CALANDER     MFG.    CO.,    JOHN.— 619-3! 
Jackson  St..  St.  Paul,  Minn.     Manufacturer 
ivellng  step  ladders.     Business  estab- 


Steuben  Glass  Works, 
Corning,  N.  Y. 

CALCIUM A    whitish  metal    resembling 

aluminum  and  very  soft  when  pure.  Symbol 
Ca:  at.  wt.  40.1;  sp.  gr.  l.gB;  m.  p.  780°  C. 
A  little  Is  used  in  making  calcium  hydride, 
but  other  than  this  there  Is  little  in  com- 
mercial use.  The  metal  Is  obtained  by 
electrolysis  of  a  calcium  salt,  probably  the 
beat  method  being  the  use  of  a  bath  of 
pure  calcium  chloride  kept  at  a  tempera- 
ture of  about  TOO'  C.  Graphite  anodes  are 
used,  and  chlorine  Is  evolved  at  the  anode. 
A  very  high  current  density  Is  used,  of  the 
order  of  100  amp.  per  sq.  cm.  The  metal  Is 
deposited  molten,  but  solidifies  around  the 
Iron  cathode,  and  by  gradually  raising  the 
latter  the  calcium  Is  drawn  out  In  an  ir- 
regular rod.  The  current  efficiency  Is  low 
and  difficult  to  keep  at  a  satisfactory  fig- 
ure on  account  of  the  formation  of  metal 
fog  around  the  cathods. 

CALCIUM  CARBIDE.—  (CaC,).  It  Is 
made  by  the  Interaction  of  lime  (CaO)  and 
carbon  when  fused  together  In  an  electric 
furnace.  Anthracite  Is  generally  used, 
sometimes  charcoal  or  high-grade  coke. 
The  furnaces  are  of  two  types,  those  In 
which  the  carbide  la  obtained  as  a  solid 
block  and  those  in  which  It  Is  tapped 
molten.  Both  are  arc  furnaces,  and  there 
is  supplementary  heating  due  to  the  re- 
sistance of  the  charge.  The  block  furnace! 
may  be  of  the  discontinuous  or  the  continu- 
ous type.  The  Horry  furnace  of  the  latter 
type  Is  employed  by  the  Union  Carbide  Co. 
at  Niagara  Falls.  The  tapping  furnaces, 
such  as  the  Alby  are  a  later  type.  Calcium 
carbide  is  used  mostly  for  the  production 
of  acetylene  gas.  which  It  liberates  on  the 
addition  of  water. 

CALCIUM  CYANAMIDE.— (CaCN,).  Used 
as  a  fertiliser  and  In  the  fixation  of  at- 
mospheric nitrogen.  The  action  of  steam 
on  It  produces  ammonia,  and  other  com- 
pounds can  be  'made  from  it  by  suitable 
treatment.  It  is  produced  in  large  quan- 
tities In  "Norway  and  Sweden,  and  In  Amer- 
ica by  the  American  Cyanamtde  Co.  at 
Niagara  Falls.  The  method  depends  on  the 
absorption  or  nitrogen  by  calcium  carbide. 
Finely  ground  carbide  Is  put  In  an  Iron 
drum -ah  aped  retort  with  pure  dry  nitrogen, 
all  a|r  being  removed.  The  retorts  have 
central  resistors  In  the  form  of  carbon  rods. 
These  are  connected  in  horizontal  channel 
furnaces  and  current  turned  on  at  about 
76  volts.  After  3  or  4  days,  during  which 
time  the  temperature  rises  to  1000°  C.  the 
process  Is  completed,  and  the  cyanamlde  la 

CALCIUM    NITRATE.— See  Nitrates. 

CALCULAGRAPH  CO Hudson  Terminal 

Bldg.,  New  York,  N.  Y.  Manufacturer  of 
telephone  call  measuring  meters. 

CALDWELL  &  CO.,  INC..  EDWARD  F.— 
3B-40  W.  lfith  St..  New  York.  N.  Y.  Manu- 
facturer of  lighting  fixtures,  portable  lamps 
and  lighting  specialties.  President,  V.  F. 
von  Lossberg;  vice-president,  W.  Klehr; 
secretary.    L.   Livingston;    treasurer,   E.    T. 
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CALDWELL.  &  CO.,  E.  ft.— Bradford, 
Pa.  Manufacturers  of  car  wheel  and  forc- 
ing presses.  President,  E.  C.  Emery:  secre- 
tary. T.  S.  Fannin;  treasurer.  V.  H.  Oxley. 

CALDWELL  A  SON  CO.,  H.  W.— ITth 
&  Western  Ave..  Chicago.  111.  Manufac- 
turer of  elevating,  conveying  and  power 
transmission  machinery.  President.  S.  C. 
Caldwell;  vice-president  and  treasurer. 
Oliver  N.  Caldwell:  vice-president.  Frank 
C.    Caldwell;    secretary,    H.    W.   Caldwell. 

CALDWELL  CO.,  W.  E.— Brook  &  D  Sts,. 
Louisville,  Ky.  Manufacturer  of  friction 
clutch  couplings,  flexible  shaft  couplings, 
pulleys,  shafting,  belt  tighteners,  etc. 
President.  W.  E.  Caldwell;  vice-president. 
M.  B.  Wintersmith:  secretary,  W.  S.  Brent- 
llnger;  treasurer,  J.  V.  Hall. 

CALDWELL  ELECTRIC  CORP.— 1002  N. 
Market  St.,  Champaign.  III.  Manufacturer 
of  electric  lighting  fixtures,  lamps,  reflec- 
tors, etc.  Business  established  1902.  Pres- 
ident and  general  manager,  C.  M.  Caldwell: 
vice -president,  B.  J.  Caldwell;  secretary 
and  treasurer.  E.  C.  Caldwell;  sales  man- 
ager, E.  A.  Mayer. 

CALEBAUGH  S  E  L  F-LUBRICATING 
CARBON  CO.,  INC.— 1503  Columbia  Ave., 
Philadelphia.  Pa.  Manufacturer  of  carbon 
and  graphite  brushes.  .  President,  C.  B. 
Flthlan:  secretary  and  treasurer,  Albert 
Qentel;  general  manager,  J.  C.  Calebaugh; 
sales  manager,  Walter  Gelser. 

CALGARY  IRON  WORKS,  LTD.,  THE.— 
410-41S  9th  Ave.,  East.  Calgary,  Alta..  Can. 
Manufacturer  of  Iron  street  lamp  posts  and 
portable  lamp  bases. 

CA  LI  BESTOS.— Trade  name  for  asbestos 
metallic  sheet  packing  manufactured  by  the 
General  Asbestos  &  Rubber  Co..  27  Cum- 
berland St..  Charleston,  8.  C. 

CALIBRATE.— To  ascertain  the  caliber 
or.  as  to  graduate  the  scale  In  the  case  of 
B  thermometer,  or  to  del 
of  and  the  proper  ratine, 
machine  or  Instrument.  A  very  common 
use  of  the  word  refers  to  the  comparison 
of  measuring  Instruments,  such  as  watt- 
meters, ammeters  or  voltmeters,  with  the 
respective  standards,  to  determine  the 
variation  In  the  readings  of  the  tested  In- 
struments from  the  correct  values;  or  It 
may  mean  the  determination  of  the  cor- 
rect value  of  an  Instrument's  Indication 
throughout  Its  range,  as  In  the  calibration 
of  galvanometers.  Also  see  Checking  of 
ammeters.  Checking  of  watt-hour  meters, 
etc.:  Testing  of  Instruments. 

CALI  DO.— Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co..  Horrlatown,  N.  J. 

CALIFORNIA  PAINT  CO.— Oakland,  Cal. 
Manufacturer  of  Insulating  and  protective 
paints  and  varnishes.  President,  O.  S.  Or- 
rick;  vice-president  and  manager,  M.  S. 
Orrlck.  Main  office  and  factory.  11th,  12th 
&  Pine  Sts..  Oakland.  Cal.  Branch  offices, 
San  Francisco,  Cal.;  Portland.  Ore.;  Seattle. 
Wash.;  Salt  Lake  City,  Utah. 

CALIFORNIA  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Secretary,  J.  W.  ttedpath.  San 
Francisco.  Ct " 

CALKING  TOOLS.  ELECTRICALLY 
OPERATED.— Electric  hammers  of  the 
motor  or  solenoid -opera  ted  type  having 
working  faces  or  heads  specially  designed 
for  calking  seams  in  wood,  steel  or  concref" 
con  struct)  on.  They  are  used  on  ships  whei 
tarred  oakum  is  pushed  ih  between  U 
boards  to  prevent  leaking  and  on  large 
slabs  of  stone,  concrete  and  steel  struc- 
tures where  joints  left  to  .  _ 
must  be  made  waterproof  by  calking.  In 
some  cases  they  are  used  on  steel  plates 
where  two  pieces  are  Joined  together  In  a 
lap  Joint  that  must  be  made  waterproof. 
Considerable  hammer  action  Is  required  In 
this  case  to  drive  the  edge  of  the  top  plate 
down  close  to  or  Into  the  under  plate. 

Manufacturers; 

Electric  Tool  Mfg.  Co.,  The,  Petersburg, 
Va.     "Paulero." 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St..   Chicago,    111.     "Wodack." 

CALL  SYSTEMS,  AUDIBLE.— Audible 
call  systems 
plants,  etc..  to  give  signals  and  calls  that 
may  be  heard  by  everyone  In  the  plant 
Usually  some  form  of  a  horn  or  whistle  1 
used  for  this  purpose,  as  the  noise  of  ma 
chlnery  Is  often  so  loud  as  to  Interfere  with 
a  bell  or  gong  signal.  These  systems  differ 
from  ordinary  code  signaling  systems  In 
that  they  may  be  used  to  sound  a  genera] 
alarm  or  to  give  the  starting  and  stopping 


signal*  for  a  generating  unit  or  other  ma- 
chine, or  signal  for  a  change  of  shift  or 
give  some  other  general  call.  They  are 
sometimes  arranged  so  that  they  may  also 
be  used  for  a  code  call  to  summon  a  par- 
ticular Individual,  as  the  superintendent  or 
chief  engineer. 

Manufacturers: 

Autocall  Co..  The  Shelby.  Ohio. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  T. 

CALL  SYSTEMS,  SILENT— Signaling 
systems  for  use  In  department  stores,  penal 
Institutions,  etc.,  for  transmitting  silent 
signals  to  several  points,  usually  from  a 
central  calling  station.  They  operate  by 
lighting  Indicating  lamps  that  are  not  ex- 
tinguished Until  the  calls  have  been  re- 
sponded to.  The  lamps  may  operate 
directly  from  the  lighting  system  without 
requiring    relays,     transformers    or    other 

The  lamp  stations  comprise  a  number  of 
lampe  of  different  color,  size  or  shape  and 
are  located  where-  they  may  be  readily 
observed  by  the  Individuals  called.  A  defi- 
nite code  Is  used.  Silent  calls  are  especial- 
ly valuable  in  summoning  an  official,  detec* 
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attention  as  Is  done  by  any  audible  signals. 
Another  Important  application  Is  In  hos- 
pitals or  asylums:  for  these  see  Signaling 
systems,  hospital. 

Aulh  Electrical  Specialty  Co..  422  K.  53rd 
St.,  New  York,  N.  Y. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport,  Conn.     "Bryant." 

HOLTZER-  CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St..  Boston.  Mass. 

McFell  Signal  Co.,  2857  S.  Halsted  St., 
Chicago,  Ml. 

Stanley  &  Patterson.  34  Hubert  St.,  New 
York.  N.  Y.    "DeVeau." 

CALL,  TELEPHONE.— A  call  from  one 
person  to  another  may  be  made  In  a  num- 
ber of  ways.  If  he  calls  by  the  voice 
through  the  air  or  through  a  speaking  tube. 
It  may  be  termed  direct,  but  If  he  uses  a 
telephone  in  reaching  the  other  person,  It 
Is  called  a  telephone  call.  When  the  two 
persons  have  finished  talking  over  the  tele- 
phone, it  Is  called  a  completed  call. 

The  person  who  originates  a  telephone 
call,  or  the  catling  subscriber.  Is  known  as 
the  "calling  party."  The  subscriber  who 
is  called  by  another  person  Is  known  as  the 
"called  party."  The  number  of  the  desired 
telephone  Is  the  "call  number."  There  are 
a  number  of  forms  of  telephone  calls,  the 
most    Important    of    which    are     described 

Call  by  Appointment.  This  is  a  call  set 
by  agreement  for  a  definite  time. 

Incoming  Call.  One  which  passes  Into  an 
exchange  or  an  office  from  some  other  place. 

Local  Call.  A  call  between  two  subscrib- 
ers in  the  same  office  or  exchange. 

Long-Dlstance  Call.  A  call  over  a  long- 
distance toll  line. 

Outgoing  Call.  A  telephone  call  which 
passes  from  a  subscriber  In  one  office  or  an 

Person -to -Person  Call,  or  Particular- 
Party  Call.  This  Is  a  call  which  is  paid 
for  only  If  a  specified  person  Is  secured. 

Reverting  Call.  A  call  between  two  sub- 
scribers on  the-  same  party  line. 

Through  Call.  A  call  which  passes  from 
one  toll  office  through  a  switching  toll  office 
to  another  toll  office. 

Toll  Call.     A  call  over  a  toll  line. 

Two-Number  Call.     A  call  which  Is  paid 
for   If  any  person  at   the  called  telephoi 
answers.      It   Is  most  used   between  a   cl 
and  Its  suburbs. 

CALL  WIRE  AND  KEY.— The  wire  and 
key  used  In  a  telephone  system  b 
exchanges  or  between  switehboai 
means  of  which  one  operator  slgni 
distant  operator  for  the  assignment  of  a 
trunk  over  which  the  call  may  be  trans- 
mitted.    The  call  wire  Is  not  available  foi 

multiple  switchboard  each  operator's  posl 
tlon  on  the  "A"  board  has  a  group  of  call 
wire  keys  with  which  the  operator  maj 
communicate  with  any  other  exchange  o: 
with  any  "B"  board  in  the  same  exchange 

In  other  systems  call  wires  are  sometime* 
used  for  signaling  only  by  subscribers  oi 
by  different  stations  of  an  Intercommunl. 
eating  system. 

CALLAHAN  CO.,  THE  W.  P.— Dayton. 
Ohio.  Manufacturer  of  gas  and  gasoline 
engines.      President,    R.    JT   Connelly;    vice- 

■esldent,   J.   DeF.    Richards;   secretary,    L. 

'    ' ' t,  M.  Costello. 


CALLING  DEVICE.— A  calling  device  Is 
a  mechanism  used  on  an  automatic  tele- 
phone by  means  of  which  the  automatic 
switches  are  controlled.  The  dial  calling 
de vice  consists  of  Impulse  springs  in  the 
line  circuit  of  the  telephone,  a  driving 
spring,  a  governor,  and  a  dial.  The  latter 
Is  exposed.  It  has  numbers  on  or  under 
It  so  that  the  subscriber  may  spell  out  the 
call  number  by  rotating  the  dial  once  for 
each  digit.  There  Ih  also  a  push-button 
calling  device  which  does  the  same  thing, 
but  It  Is  used  only  by  operators  who  need 
to  call  Int                 "  "■        ■  =  •■-■--  —  - 
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hotels,  restaurants,  etc..  by  means  of  which 
it  is  possible  to  call  the  cab  driver  or 
chauffeur  waiting  for  any  particular  party. 


__  form  on  each  bank  a...   ._  ...    . 

The  three  banks  permit  any  combination  up 
to  399.  The  circuits  for  these  lamps  are 
controlled  by  special  switches  operated  by 
a  doorman.  The  switches  consist  of  a  num- 
ber of  small  contacts  that  close  the  circuits. 
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each  given  a  card  upon  arriving. 
card  is  numbered  and  perforated  according 
to  a  code  so  that  when  the  card  la  Inserted 
In  the  control  device,  the  contacts  are 
automatically  made  to  display  the  proper 
number  on  the  call  board. 

While  calls  or  this  nature  have  been  used 
successfully  they  cannot  be  applied  to  lo- 
calities subject  to  dense  fog*  or  other  con- 
ditions that  would  interfere  with  the  driver 
seeing  the  number.  Loud-speaking  tele- 
phones may,  therefore,  be  used  under  these 
conditions.  Several  types  of  annunciators 
are  also  used;  for  these  see  Annunciators, 
carriage  call. 

CALLS.  MESSENGER.  DISTRICT  AND 
TELEGRAPH.— Messenger  calls  are  de- 
signed to  permit  numerous  offices  In  any 
district  to  place  a  call  for  a  messenger  by 
merely  turning  a  handle,  pressing  a  button 
or  some  other  similar  operation.  The  calls 
operate  In  some  cases  similarly  to  a  fire- 
alarm  system,  having  a  signal  box  In  each 
office  on  the  system  and  all  connected  on  a 
closed  circuit  through  which  a  small  cur- 
rent flows.  When  the  call  Is  sent  in  a 
clockwork  mechanism  In  the  box  Is  released 
and  this  Interrupts  the  current  according 
to  a  certain  code.  The  Interruptions  regis- 
ter at  the  telegraph  or  messenger  office 
and  Indicate  the  origin  of  the  call,  as  each 
office  has  a  separate  code  number.  There 
are  other  systems  used  that  are  variations 
of  this  principle  or  that  operate  as  an  open- 
circuit  system. 
Manufacturer!; 
Bunnell  ft  Co..  32  Park  Plate,  New  York, 

N.  T.  "Bunnell." 
CALMAN  A  CO.,  EMIL.— 100  William  St., 
New  York.  N.  Y.  Manufacturers  or  Insu- 
lating oil.  varnishes  and  other  Insulating 
materials.  Business  established  1850.  H.  L. 
Caiman,  owner.  Factory,  Long  Island  City, 
N.  Y. 

CALOMEL  ELECTRODE.— A  small  cell 
containing  mercury,  on  top  of  which  Is 
placed  calomel  (mercurous  chloride)  and 
the  whole  covered  by  a  saturated  solution 
of  calomel  In  water.  Since  the  solubility 
of  the  calomel  Is  low.  the  conductivity  of 
the  solution  Ih  Increased  by  the  addition  of 
potassium  chloride.  Electrical  connection 
Is  made  with  the  mercury,  and  the  whole 
is  contained  In  a  tube  or  bottle  with  a 
Biphon-  shaped  capillary  connecting  tube 
which  connects  with  the  electrolyte  to  be 
Investigated.  The  electromotive  potential 
existing  between  the  mercury  In  the  calo- 
mel electrode  and  the  anode  Or  cathode  of 
the  electrolysing  cell  Is  then  measured  by  a 
high -resistance  voltmeter  or  a  potentiom- 
eter. These  measurements  are  called  single 
potentials  referred  to  a  standard  calomel 
electrode. 

CALOREL.— Trade  name  for  electrically 
heated  glue  pots  and  automobile  heaters 
manufactured  by  the  National  Electrical 
Supply  Co.,  1828-30  New  York  Ave..  Wash- 
ington, D.  C. 

CALOREL  STRIP.— Trade  name  for  elec-' 
trfcal  heating  devices  manufactured  by  the 
National  Electrical  Supply  Co..  1328-20  New 
York  Ave.,  Washington.  D.  C. 

CALOREX  CORP..  THE.— 10  W.  23rd  St.. 
New  York.  N.  Y.  Manufacturer  of  electric 
heating  appliances.  Business  established 
1919.  President  and  general  manager,  W. 
P.  Robertson;  vice-president,  W.  C.  Van 
Cllef:  secretary,  M.  J.  Nicholas;  treasurer, 
A.  H.  Schneer. 


CALORIE 
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CALORIE— The 

scientific  work.     A — 

quired  to  change  the  temperature  of  one 
gram  of  water  from  15°  to  It"  centigrade. 
Since  the  specific  heat  of  water  changes 
slightly  with  temperature,  a  definite  tem- 
perature Is  specified  as  well  as  the  amount 
of  change.  One  calorie  equals  0.003968 
B.  t.  u.  The  calorie  la  sometimes  called 
the  gram -degree  centigrade. 

CALORIMETERS,  COAL,  ETC— Much  of 
the  coal  purchased  In  large  quantities  for 
use  In  power  plants  is  bought  on  a  basis  of 
heating  value  as  determined  by  test.  It  Is 
of  great  Importance  to  know  the  amount  of 
heat  that  a  certain  grade  of  coal  can  de- 
velop and  calorimeters  have  been  designed 
lo  provide  a  simple  method  of  making  this 


_--_jnded 
by  a  vessel  of  water.  The  water  vessel  in 
turn  Is  surrounded  by  an  outer  vessel  which 
is  sealed  to  provide  an  air  Jacket  and  thus 
prevent  radiation  or  absorption  of  heat.  A 
definite  weighed  quantity  of  dry  powdered 
coal  is  placed  in  a  crucible  In  the  combus- 
tion chamber  which  Is  then  sealed,  and  a 
measured  amount  of  water  la  placed  In  the 
water  vessel.  The  temperature  of  the  water 
Is  recorded  and  then  the  charge  ignited. 
usually  by  an  electric  spark.  The  water  is 
stirred  from  the  outside  by  mechanical 
means  so  that  a  uniform  temperature  Is 
obtained.  Prom  the  rise  in  temperature 
and  tbe  amounts  of  coal  and  water  used 
the  heating  value  of  the  coal  Is  obtained. 
When  using  standard  amounts  of  coal  and 
water,  this  is  determined  directly  from  the 
temperature  change  by  means  of  a  table. 
Such  calorimeters  are  also  used  for  deter- 
mining the  heating-  value  of  other  solid  or 
liquid  fuels,  suoh  as  coke,  charcoal,  lignite, 
fuel  oil.  etc. 


CALOR I  METRIC    PHOTOMETER.    —    1 

photometer  which  measures  the  value  oi 
intensity  of  light  by  absorbing  It  in  a  ther 
moelectiic  couple  and  then  calculating  thi 
energy  thus  generated. 

CALPACO— Trade    name    for    protective 
paint  manufactured  by  the  California  Paint 


Cal. 
ifac- 


..  11th.  12th  and  Pine  Sts. 

CALUMET.— Trade  name 
rubber -covered    Wire    and    c 
tured    by    the   Belden    Mfg.    Co.,    2100 
Western  Ave..  Chicago,  111. 

CALUMET.— Trade  name  for  ultra-violet 
ray  apparatus  manufactured  by  the  Frank 
S.   Bets  Co.,  Hoffman   St.,   Hammond,   Ind. 

CALUMET  MOTOR  CO.— Calumet.  Mich.. 
Manufacturer  of  fractional  horsepower 
motors.  Business  established  1920.  Presi- 
dent and  sates  manager,  Ocha  Potter;  vice- 
presidents.  O.  D.  McCIure,  C.  H.  Benedict 
secretary  and  treasurer.  John  G.  Bennetts; 

Kneral  manager,  R.  N.  Early,  rectory, 
ke  Linden,  Mich. 

CALUMET  STORAGE  BATTERY  CO.— 
10112  Indianapolis  Ave.,  Chicago,  HI. 
Manufacturer  of  storage  batteries.  Presi- 
dent, W.  L.  Coulter;  secretary  and  treas- 
ue,   C.   L.   Wood. 

CALVERT.  —  Trade  name  for  cutout 
boxes  manufactured  by  Rlggs,  plstler  & 
Stringer,  Baltimore,  Md. 

CAMBRIC,  VARNISHED.— A  thin  white 
cotton  or  linen  fabric  coated  with  a  mix- 
ture of  boiled/  Unseed  oil,  resin  and  ben- 
ifne.  Several  coats  may  be  added  to  give 
any  thickness  desired.  This  results  in  a 
■lightly  elastic  material  with  a  smooth 
hard  surface.  Its  dielectric  strength.  In 
thicknesses    from    5    to    16    mils.    Is    about 


11. 


j   51.000  volts,  per  i 


ilshed 


__imbric  Is  used  in  tape  form  for  cable  in- 
sulation, usually  being  applied  over  a  pro- 
tective layer  of  paper  or  cloth  and  then 
protected  by  a  weatherprooflng  compound 
and  braiding  or  a  lead  sheath.  In  sheet 
form  varnished  cambric  Is  used  for  arma- 
ture and  transformer  element  insulation. 


Filllon.   Inc..   S.   O.,  08  Murray  St.,  New 

York.  N.  Y. 
GENERAL,      ELECTRIC     CO.,     Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-11123. 1 

1RVINGTON  VARNISH  AND  INSU- 
LATOR CO.,  Irvlngton.  N.  J.  This 
product  Is  woven  from  specially 
selected,  long  fiber  cotton,  finished  In 
the  company's  own  bleachery  and  es- 
pecially for  electrical  purposes.  The 
process  Insures  a  smooth,  uniform  fin- 
ish with  greatest  dielectric  and  me- 
chanical strength.  Uniform  coatings 
of  any  desired  thickness  are  obtained 
by .  treatment  in  specially  designed 
towers.  This  cambric  is  particularly 
adapted  to  cable  Insulation  and  renal! 
work.  It  is  furnished  In  yellow  or 
black.  The  latter  is  of  superior  qual- 
ity from  the  standpoints  of  dielectric 
strength,  flexibility  and  heat-resisting 
properties.  It  was  originated  by  the 
Irvlngton  Varnish  and  Insulator  Com- 
pany and  Is  treated  with  a  com- 
pound having  an  asphaltle  base,  which 
gives  It  the  dark  color  and  heat- 
resisting  quality.  See  display  »dv. 
page  1319  for  all  Irvlngton  electrical 
prod  ucts. — Adv. 

Melrowsky  Bros.,  11  McPherson  PI„  Jer- 
sey City,  N.  J.   ' 

Mica  Insulator  Co.,  08  Church  St.,  New 
York.  N.  Y.     "Kablak." 

Mica  Insulator  Co..  Vlctorlavllle,  Que., 
Can. 

Pittsburgh  Insula  tlng'Oo..  98-100  43rd  St., 
Pittsburgh.  Pa.     "Pico." 

Standard  Insulation  Co.,  Rutherford, 
N.  J.     "Slco." 

Standard  Underground  Cable  Co.,  West- 
Inghouse  Bids..  Pittsburgh.  Pa. 

WESTTNOHOl'SK  ELECTRIC  A  MFG. 
CO.,  Bast  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CAMBRIDGE Trade  name  for  vibrating 

rectifiers  and  spark  gaps  manufactured  by 
the  Clapo-Eeetham  CO.,  129  Main  St..  Cam- 
bridge. Mass. 

CAMBRIDGE  BRASS  CO.— SIB  Somer- 
vllle  Ave..  Somervllle,  Mass.  Manufacturer 
of  outlet   boxes,   fixture   fittings,   castings. 


r  Co.,  Inc.,  90  Gold  St.,  Ne 


Bartlett,  Inc.,  H.  N.,  19  Park  PL,  New 
York.  N.  Y. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  III. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts„  Hamilton.  Ont.,  Can. 

CHICAGO  MICA  CO.,  Valparaiso,  bid. 
(See  display  adv.   page   1320.) 

DOWNEY  CO.,  GILBERT  H-,  7  S.  17th 
St.,  Philadelphia,  Pa. 

Electric  Insulation  ft  Varnlgh  Co..  Ltd, 
New  Toronto,  Ont.,  Can. 


Nicholas  Po- 
York.  N.  Y. 

CAMERAGRAPH  CO.— Kansas  City.  Mo. 
Manufacturer  of  electric  photograph  print- 
ing machines.  president  and  treasurer. 
Frank  E.  Jones;  vice-president.  E.  B.  Fish; 
secretary.  R.  W.  Street.  Main  office  and 
factory.  Kansas  City.  Mo.  Branch  office 
201  Broadway.  New  York,  N.  Y. 

CAMERAS.  METER. READING.  —  Cam- 
eras are  sometimes  used  to  read  me  ten 
and  make  a  permanent  record  of  the  read- 
Ing  without  any  possibility  of  mistake,  f 
special  camera  has  been  developed  for  thli 
purpose  and  a  picture  of  the  register  dials 
Is  taken,  using  a  flashlight  to  give  the 
necessary  light.  The  film  is  then  turned 
for  a  new  exposure  which  Is  taken  at  the 
next  house.  While  this  practice  gives  a 
correct  and  Indisputable  reading  It  has  not 
been  need  very  much  as  yet. 

Another  adaptation  of  this  principle  Is  In 
a  telephone  '       "" 

of  meters  i_. , 

In  one  large  cabinet  with  a  glass  front  ami 
by  taking  one  exposure  several  meters  are 
read  simultaneously.  As  these  meters  or 
registers  are  quite  small,  a  large  number 
can  be  placed  in  one  cabinet. 

CAMERON.  — Trade  name  for  Cable 
hanger  manufactured  by  the  Cameron  Ap- 
pliance Co.,  40  Waters  Ave.,  Everett,  Mass. 

CAMERON. — Trade  name  for  electric  and 
turbine -driven  pumps  manufactured  by  the 
Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  N.  Y. 

CAMERON  APPLIANCE  CO.— 48  Waters 
Ave.,  Everett.  Mass.  Manufacturer  of 
cable  hangers,  pole  changers,  ground 
clamps,  etc.  Incorporated  1902.  Presi- 
dent and  general  manager,  T.  A.  Diesel; 
secretary  and  treasurer.  J.  T.  Eddy. 

ELECTRICAL    MFO.    CO.— 
" —       Manufac- 


,.,„„,....._ _.'      steam      reciprocating 

pumps.     Factory,  Phllllpsburg,  N.  J. 

CAMERON'S.— Trade  name  for  electro- 
diagnostic  and  surgical  Instruments  made 
by  the  Ameican  Surgical  Specialty  Co.,  S 
E.   Lake   St.,   Chicago,   III. 

CAMIA. — Trade  name  for  illuminating 
glassware  manufactured  by  the  Gleason- 
Tlebout  Glass  Co..  89  Commercial  St., 
Brooklyn.  N.  Y. 

CAMOGRAPH.— Trade  name  for  oxy- 
acetylene  cutting  and  welding  outfits 
manufactured  by  the  Davis- Bo urnonvllle 
Co..  Jersey  City.   N.  J. 

CAMP.— Trade  name  for;  clay  under- 
ground conduit  manufactured  by  the  Na- 
tional Fire  Proofing  Co.,   Pittsburgh.  Pa. 

CAMP  BROS.  ft  CO.— Washington,  HI. 
Manufacturers  of  electric  washing  ma- 
chines. 


CAMPBELL.— Trade  name  for  wiring  de- 
vices manufactured  by  the  Steel  City  Elec- 
tric Co.,  1221  Columbus  Ave.,  Pittsburgh. 
Pa. 

CAMPBELL  CO.,  A.  S— East  Boston. 
Mass.  Manufacturer  of  electrical  special- 
ties for  automobiles  and  motor  boata. 
President.  A.  S.  Campbell:  vice-president, 
A.  Decort:  treasurer.  W.  C.  Martin;  gen- 
eral manager,  W.  C.  Cary;  sales  manager. 
J  G.  Campaxiie.  Main  office  and  factory, 
181  Prescott  St.,  East  Boston.  Mass. 
Branch  office,  253  Broadway,  New  York.  - 
N.  Y.  Sales  representatives.  Norman 
Cowan  Co..  461  Rialto  Bids..  San  Francisco, 
Cal.;  F.  E.  Bruelheide,  SIT  Lumber  Ex- 
change Bldg.,  Minneapolis.  Minn.;  R.  E. 
Foster.  State  and  Lake  Bldg..- Chicago.  111. 

CAMPBELL  ELECTRIC  CO.— 1629  Wy- 
andotte St..  Kansas  City,  Mo.  Manufac- 
turer of  storage  batteries,  battery  plates 
and  battery  parts.  Business  established 
1919.  President.  Jesse  Oppenheimer:  vice- 
president.  Harold  Oppenheimer;  secretary, 
treasurer  and  general  manager,  Herman 
Stern. 

CAMPBELL  ELECTRIC  CO.— 17  Stewart 

equipment.  Business  established  1901. 
President.  Charles  E.  Campbell;  vice- 
presidents  John  B.  Hadaway.  Eugene  B. 
Fraser:  secretary.  A.  M.  Rich;  treasurer, 
Fred  R.  Campbell;  general  manager.  Hor- 
ace E.  Norman;  sales  manager,  Frederick 
H.  Jackson. 

CAMPBELL  FIBRE  CO.— Slanton.  Del. 
Manufacturer  of  vulcanised  fiber,  sheets, 
rods,  tubes,  washers  and  disks.  Business 
established  1917.  President  and  general 
manager.  T.  W.  Campbell;  vlce-prealdent 
and  treasurer,  R.  L.  Campbell;  secretary, 
George  L.  Townsend. 

CAMPBELL  MACHINE  CO.,  INC— Wol- 
laaton,  Mass.  Manufacturer  of  motor- 
driven  floor- surfacing  machines.  Presi- 
dent, W.  C.  ,York;  treasurer,  J.  A.  Camp- 
bell. 

CAMPBELL  PAPER  BOX  CO.— South 
Bend.  Ind.  Manufacturer  of  cartons  for 
flashlights,  etc. 

CAN    TOP— A    form    of    telephone    cable 


■r  of  c- 


_  Business  established  1902.  presi- 
dent and  treasurer,  John  T.  Kent:  vice- 
president  and  general  manager,  John  B. 
Davidson,  secretary,  John  Elliot. 

CAMERON      STEAM      PUMP      WORKS, 

A.    8—11    Broadway,    New    York,    N.    Y. 
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rial  for  pole  mounting,  whose  covering 
is  like  a  large  can,  Inverted  over  the  ter- 
minals to  protect  them  from  the  weather. 
It  la  usually  of  heavily  galvanised  iron. 
See  Terminals,  telephone  cable. 

CANADA.— Trade  name  for  electrical 
wires  and  cables  manufactured  by  the 
Canada  Wire  ft  Cable  Co..  Ltd.,  2410  Dun- 
das  St..  West.  Toronto,  Ont..  Can. 

CANADA  DRV  CELLS,  LTD.— Winni- 
peg, Man.,  Can.    Manufacturer  of  dry  bat- 

CANADA   WIRE  ft  CABLE  CO.,   LTD.— 

Toronto.  Ont..  Can.  Manufacturer  of  bare 
and  Insulated  wire  and  cables.  Business 
established  1910.  President  and  general 
maneKer,  F.  John  Bell;  vice-president,  H. 
Horsfall;  secretary  and  treasurer.  H.  J. 
Boggis;  sales  manager,  Thomas  A.  Gass. 
Main  office,  2410  Dundas  St..  West.  Toron- 
to. Ont..  Can.  Factory,  Leaside,  Ont. 
Branch  ofneeB  and  warehouses,  113  Beaver 
Hall  Hill,  Montreal  Que.;  874  Barrlngton 
St.,  Halifax.  N.  S.r  692  Notre  Dame  Ave.. 
West,  Winnipeg,  Man.;  738  Hth  Ave.. 
West,  Calgary  Alta.;  1033  Hamilton  St., 
Vancouver.  B.  C. 

„ for  hydraulic 

t,„ t„ :ured  by  Charles  Barber 

ft  Sons.  Meaford.  Ont-,  Can. 

CANADIAN.— Trade  name  for  spark  colla 
manufactured  by  the  Canadian  Coll  Co., 
Ltd.,  Walkervllle,  Ont.,  Can. 


,Googk 
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CANDELABRA 


CANADIAN.— Trade     name     for     electric 

BroB..  99-101   Queen  St..  K..  Toronto.  Ont„ 
Can. 

CANADIAN  ALOXITE  CO.,  THE— Niag- 
ara Falls,  Out.,  ("an.  Manufacturer  of 
abrasive  materials.  President.  F.  J.  Tone; 
v Ice -preai dent  and  secretary.  George  R. 
Rayner;    treasurer,    F.    H.    Manlcy;    genera! 


CANADIAN  BEAUTY.— Trade  name  for 
electric  household  appliances  manufac- 
tured by  Renfrew  Electric  Products,  Ltd., 
Renfrew,    Ont.,    Can. 

CANADIAN  BLOWER  &  FORGE  CO., 
LTD.,  THE— Kitchener,  Ont..  Can.  Manu- 
facturer of  engine  and  turbine -driven  blow- 
era,  fans,  pumps  and  air  washers.  A.  S. 
Capwell,  secretary  and  treasurer. 

CANADIAN  SRAKESHOE  CO.,  LTD.— 
101  Belvldere  St.,  Sherbrooke,  Que.,  Can. 
Manufacturer  of  electric  brakeshoes,  fen- 
ders, Jacks,  etc.  Business  established  1912. 
President  and  sales  manager,  p.  McCul- 
lough;  vice-president.  H.  V.  Halght:  secre- 
tary and  treasurer,  E.  W.  Jones;  general 
manager.  A.  Mc Alpine. 

CANADIAN  CEDAR  A  LUMBER  CO., 
LTD.— 301  Electric  Ry.  Chambers.  Winni- 
peg. Man..  Can.  Producer  of  electric  rail- 
way ties  and-cedar  poles.  Business  estab- 
lished 191T.  President  and  general  man- 
ager. Joseph  Meloney:  vice-president.  J.  K. 
.Meloney;  secretary,  treasurer  and  sales 
manager,  W.  W.  Scovllle.  Sales  represen- 
tative, Meloney  Bros.,  Williams,  Minn. 

CANADIAN  CLEVELAND  FARE  BOX 
CO.,  LTD.— Duke  St..  Preston,  Ont..  Can. 
Manufacturer    of     street    ear     fare     boxes. 

eral  manager  and  sales  manager,  M.  C. 
McElllgott:  vice-president,  secretary  and 
treasurer.  L.  L.  McElllgott. 

CANADIAN  COIL  CO.,  LTD.— Walker- 
vllle,  Ont..  Can.  Manufacturer  of  spark 
col  la  and  battery  switches.  President  and 
treasurer.  C.  C.  Cleverdon:  vice-president 
and  secretary .  J.  R.  Cleverdon. 

CANADIAN  CROCKER-WHEELER  CO., 
LTD.— St.  Catharines.  Ont.,  Can.  Manu- 
r-generators.  gen- 


oil 


*itct 


ins  for 


Business  established  1910.  President,  F.  B. 
level!;  vice-president  and  general  man- 
ager. R.  A.  Stlmsuo:  secretary  and  sales 
manager,  H.  A.  Burson.  Main  office  and 
factory.  St.  Catharines.  Ont.  Branch 
offices.    Montreal.  Que.:   Toronto.   Ont.;  Ot- 


CANADIAN    DRILL   A    ELECTRIC    BOX 

CO.— 1402  Queen  St..  E..  Toronto.  Ont.. 
Can.  Manufacturer  of  safety  switches  and 
electrical  boxes.  President  E.  R.  Realty: 
vice-president  and  manager.  A.  Heald: 
treasurer.  W.  Fawell. 

CANADIAN  DUPLF.XALITE  CO.,  LTD. 
—715  St.  Catharine  St..  W..  Montreal.  Que.. 
Can.  Manufacturer  of  duplex  lighting  fix- 
tures and  fixture  switches.  Business  es- 
tablished 1918.  President.  Thomaa  nil- 
Hard:  vice- president,  Rex  J.  Cole;  treasur- 
er, H.  J.  Lyons. 

CANADIAN  EDISON  APPLIANCE  CO., 
■LTD.— Downle  St.,  Stratford.  Ont.,  Can. 
Manufacturer  of  electric  cooking  and  heat- 
ing  appliances.      Managing   director.    J.    R. 


CANADIAN  ELECTRICAL  ASSOCIA- 
TION.—Organized  In  1890.  An  association 
devoted  to  the  Interests  of  the  privately 
owned  electrical  companies  In  Canada.  Its 
membership  Is  divided  into  seven  clssses, 
which  Include  corporations,  firms  and  Indi- 
viduals Interested  In  any  branch  of  the 
electrical  business,  especially  central  sta- 
tions, electric  railways,  manufacturers, 
jobbers,  contractor- dealers,  and  their  em- 
ployees, and  one  privileged  class  of  mem- 
bers who  have  especially  been  Invited  to 
Join  by  the  Executive  Committee.  An  an- 
nual convention  Is  usually  held  in  June  In 
some  Canadian  city.  Officers  for  1920-1921 
are:  President.  A.  Monro  Grier,  Toronto. 
Ont.;  vice-presidents.  P.  T.  navies.  Mon- 
treal. Que.;  A.   P.  Doddridge,   Quebec  City, 


.   Ont.; 


...j    Shaw- 
Co.,   Power   Bldg., 


____.;  I*  W.  Pn 

tary, tree  surer,  Eugene 
Inigan  Water  &  Power 
Montreal.  Que.  These  officers  and  13  othi 
members  constitute  (he  Executive  Commit- 
tee. The  Association  has  been  affiliated 
with  the  National  ~ 
"  n  for  the  past  " 


CANADIAN  FAIRBANKS-MORSE  CO., 
THE.— Montreal.  Que..  Can.  Manufacturer 
of  generators,  motors,  oil  engines,  lighting 
plants,  air  compressors,  pumps,  etc.  Pres- 
ident.   Henry  J.    Fuller;   vice-presidents.   C. 

and  secretary, '  T."  McMillan:  treasurer,  R. 
B.  Potts.  Main  office.  84-98  St.  Antoine 
St..  Montreal.  Que.,  Can.  Factories.  Sher- 
brooke.  Que..  Can.,  and  West  Toronto.  Ont., 
Can.  Branch  offices.  Halifax.  N.  S.:  St. 
John.  N.  B.;  Quebec.  Que.;  Ottawa.  Ont.; 
Toronto.  Ont.;  Hamilton,  Ont.;  Windsor. 
Ont.;  St.  Catharines.  Ont.:  Fort  William. 
Ont.:   — ■  ' 


CANADIAN   GENERAL   ELECTRIC  CO. 


fans.   lightii.„   _.    „. 

hoists,  lamps,  locomotives,  pumps,  trans- 
formers, electric  heating  devices,  cables, 
wires,  etc.  Business  established  1892. 
President  and  general  manager.  Frederic 
Nlcholls:  vice-president.  Albert  E.  Dy- 
■eretary.  W.  H.  Nesbitt; 


.  a -.ips 


(eiec 


Ont.:  Feterhoro  and  Stratford.  Car 
offices  and  warehouses.  Halifax.  M.  s.: 
Quebec,  Que.;  Windsor.  Ont.;  Calgary. 
Alta.:  Montreal.  Que.:  Cobalt.  Ont.:  Ed- 
monton. Alta.;  St.  John.  N.  U. :  Ottawa. 
Out.:  South  Porcupine.  Ont.;  Vancouver.  B. 
C:  Sherbrooke.  Que.:  Winnipeg.  Man.:  Nel- 
son, B.  C.  District  offices.  Sydney.  N.  S.: 
Hamilton.  Ont.:  London,  Ont  :  Victoria,  H. 
C,  Can. 


W.  M.  Spaiilding:  secretary.  J.  F.  Hagg, 
man ;  treasurer.  C.  A.  Bartlett ;  general 
manager.  O.  W.  Spomart. 

CANADIAN  HANSON  41  VAN  WINKLE 
CO.,  LTD.— Toronto.  Ont..  Can.  Manufac- 
turer of  electroplating  equipment.  Presi- 
dent E.  N.  Todd:  treasurer.  R.  D.  Foster; 
vti ■•»-  president  and  general  manager,  R.  G. 
Bruce. 

CANADIAN  HART  ACCUMULATOR 
CO.,  LTD. — Drummond  Bldg.,  Montreal, 
Que..  Can.  Manufacturer  of  storage  bat- 
teries.    Fartory,   St.  Johns.  Que.,  Can. 

CANADIAN       INDEPENDENT       TELE- 
PHONE  ASSOCIATION.— President.   M.  A. 
'    ry.      Alpheus 


Selkirk.      Ont.: 
i  Itlve 


nufactureri  by   the   Canadian   Por- 
celain •jo..  Ltd.,  Hamilton,  Ont..  Can. 

CANADIAN  LAMP  *  STAMPING  CO.. 
LTD.— Ford.  Ont..  Can.  Manufacturer  of 
automobile  lamps  and  headlights.  Busl- 
n«»  eatahltshed  1913.  Vice-president.  C. 
ery  and  treasurer.  L.  H.  Bed- 


Lang;  , 
ford. 


CANADIAN     LINDERMAN    CO.,    LTD.— 

Woodstock.  Ont..  Can.  Manufacturer  of 
farm  lighting  and   power  plan! 

establish, '"  "' 

J.  R~  Sr, .... 
M.  B.  McKay;  sales  manager,  S.  A,  Robs. 
CANADIAN  MEAD. MORRISON  CO., 
LTD.— 285  Beaver  Hall  Hill.  Montreal.  Que., 
Can.  Manufacturer  of  coal  handling  and 
hoisting  machinery.  Business  established 
1860.  President.  Frank  B.  Carpenter;  vice- 
president  and  general  manager.  W.  S.  Mar- 
tin; aecretary.  J.  A.  Johnson;  treasurer.  G. 
O.  Norton;  sales  manager,  D.  W.  Coe. 
Sales  representatives.    Harvey   Turnbull   & 

Co..  Toronto,  Ont..  Can.!  Kelly-Powell  Ltd. 

Winnipeg.  Man..  Can.:  Robert  Hamilton  & 
Co..  Vancouver.  B.  C..  Can.:  Williams  & 
Wilson.  Ltd..  Montreal.  Que.,  Can. 

CANADIAN  NATIONAL  CARBON  CO., 
LTD.— Toronto.  Ont..  Can.  Manufacturer 
of  Incandescent  lamps,  rheostats,  switch- 
boards, battery  testers,  batteries,  carbon 
brushes  and  carbon  products.  General  man- 
ager. R.  H.  Combs:  sales  manager,  Alex 
MacKemle.  Main  office.  Hlllcrest  Park, 
Toronto,  Ont.  Factories.  Toronto.  Ont.. 
and  St.  Boniface,  Man..  Can.  Branch 
office.   Winnipeg,  Man.,  Can. 

CANADIAN  PORCELAIN  CO.,  LTD.— 
Hamilton.  Ont.,  Can.  Manufacturer  of 
electrical  porcelain.     John  Alden,  manager. 

IV 


CANADIAN  SEAMLESS  WIRE  CO.. 
LTD.— 198  Clinton  St..  Toronto.  Ont..  Can. 
Manufacturer  of  brass  and  copper  tubing. 
silver  solder,  wire.  etc.  Treasurer  and 
general  manager.  E.  H.  Fairbrother. 

CANADIAN  SIROCCO  CO.,  LTD.— 
Windsor,  Ont..  -Can.  Manufacturer  or  elec- 
tric ventilating  fans  and  blowers.  R.  T. 
Main    office   and    factory. 


St..  W„   Toronto.  Ont..  Can.     Manuf 
of  hall  and  thrust  bearings,   etc. 

CANADIAN  STEEL  FOUNDRIES,  LTD. 
—Montreal.  Que..  l"an.  Manufacturer  of 
steel  castings,  track  switches  and  track 
work.  etc.      President.    W.    W.   Butler. 

CANADIAN  WESTINQHOUSE  CO., 
LTD. — Hamilton.  Ont..  Can.  Manufactur- 
er of  electrical  instruments,  lightning  ar- 
resters, controllers,  cooking  and  heating 
appliances,  generators,  motors,  locomotives, 
pumps,  testing  outfits,  switching  apparatus, 
etc.  Business  established  1903.  President, 
Paul  J  Mylor;  vice-presidents.  L.  A,  Os- 
borne: F.  A.  Merrick;  N.  S.  Braden;  secre- 
tary, W.  E.  Sprague;  treaaurer.  George  R. 
Kerr;  general  manager.  H.  U.  Hart:  sales 
manager,  H.  M.  Bostwlck.  Main  office  and 
factory,    Sanford    &    Myler    Sts..    Hamilton, 


Calgary.  Alia.:  Winnipeg,  Man.;  Vancou- 
ver. B.  C.  District  offices.  Fort  William. 
Ont.;  Edmonton,   Alta.:  Ottawa.  Ont. 

CANAL  RAYS.— Rays  similar  to  alpha 
rays.  They  are  often  called  anode  rays. 
See  Anode  rays. 

CAN  DEL.— Trade  name  for  rubber  in- 
sulating tape  manufactured  by  the  Ack- 
urate  Rubber  Co.,  Inc.,  353  Broadway. 
N.  Y. 

CANDELEBRA  FIXTURES.  —  Electric 
lighting  fixtures  designed  to  imitate  can- 
dles. Two  or  more  lamps  are  usually  em- 
ployed. The  tallow  candle  Is  Imitated  by 
a  cylinder  of  white  opal  glass  or  porcelain. 
Candelabra     lamp    sockets    are     used     into 

Tbe*«  candelabra  lamps  may  be  of  a  shape 
to     imitate     the     candle     flame,'    although 
spherical  lamps  are  also  used   to  some  ex- 
Art  Craft  Fixture  Co.,   S&  Academy  St., 

Newark,  N.  J. 
B.  &  W.  Specialty  Mfg.  Co..  100  Boylston 


Rauman  &  Loeb.  ) 

'B.  ft  L." 
Bayley  &  Sons 


:.,  138  Bowery,  N.  T. 

105  Vnnderveer  St.. 

Brooklyn,    N.   Y. 
Rlrtdle-Gaumer     Co..     3848-56     Lancaster 

Ave..   Philadelphia,   Pa. 
Burschaell.     J.     W.,     35T     Ellis     St.,     San 

Francisco,    Cal. 
Caldwell    &    Co..    Inc..    Edward    P.,    36-40 

W.   16th  St,  New  York,  N.  Y. 
Canadian  General   Electric  Co.,   Ltd..  31! 

King  St.,  W.,  Toronto,  Ont..  Can. 
Coll  in  i. -Wagner  Mfg.  Co.,  122  W.  4Srd  St.. 

New  York.  N.  Y. 
Dallas  Brass  A  Copper  Co..  820  Orleans 

St..   Chicago,    HI. 
Edwards     Lighting    Fixture    Co.,    SO    E. 

Lake  St..  Chicago.  III. 
Empire  Lighting  Fixture  Co.,  224  Centre 

St.,   New   York,   N.   Y. 
Everson  &  Co..  C.   a..  70  W.   Lake  St., 

Chicago.    111. 
Faries  Mfg.   Co..  Decatur.  111. 
Fibred  uro.     Inc..     396     Broadway,     New 

York.  N.  Y. 
Hart   &    Hegeman   Mfg.    Co..    342   Capitol 

Ave..    Hartford.   Conn.      "H.   &  H." 
Highlands  Mfg.  Co.,  Muncle.  Ind. 
Lion    Electrical    Appliance    Co..    Inc.,    360 

Morgan   Ave..  Brooklyn,  N.  Y. 
LI'MINOT'S   T'NIT    CO..    Division    of   the 

St.   Louis    Brass   Mfg.   Co..    2615   Wash- 
ington  Ave..  St.   Louis.   Mo.      (See  dis- 
play  adv.    pages   1276-7.) 
Manhattan    Brass    Co..    832    E.    28th    St., 

New  York.  N.  Y. 
Mutual  Metal   Mfg.  Co.,  1948  N.  Kedvalc 

Ave..   Chicago.   111. 
NATIONAL    X-RAY    REFLECTOR    CO.. 

235    W.     Jackson     Blvd.,     Chicago.     III. 

"X-Hay."        (See     display     adv.      page 

1405.) 
Newman   Mfg.   Co..   717-21    Sycamore  St., 

Cincinnati.   Ohio. 
New    York    Art    Works,    S2S-330   Seventh 

Ave..  New  York.  N.  Y. 
New    York    Lighting    Fixture    Co..    67-69 

Spring  St..  New  York.  N.  Y.     "Nylco." 
Parch-O-Llght  Co.,   74   E.   Roosevelt  Rd., 

Chicago,    III. 
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[    St.,    New 


Plaut    A   Co.,    L.,    434 

York,  N.  T. 
POLACHECK   A   BRO.    CO.,    CHARLES, 

217  3rd  St..   Milwaukee,   Wis. 
Polly    Mfg.    Co.,    Milwaukee.    Wtt. 
STANDARD    ELECTRIC    A    MFG.    CO.. 
308   1st    Ave..    B..    Cedar   Rapids,   Iowa. 
■'Stelco." 
Tallman  Brans  A  Metal.  Ltd..  Wilson  St.. 

Hamilton.  Ont..   Can. 
Vlllmont  ft  Co..  Petar  S..  20  W.  22nd  St.. 

New  York.  N.  Y. 
VOIGT   CO..    1741-47   N.    12lh    St.,    Phila- 
delphia. Pa. 
Warner.    Inc..    C.    B.    ft   J..    138    W.    14th 

St..    New   York.    N.    Y. 
Young-.    Inc..    Lorln   W..   214    E.    <0th   St.. 

New  York.  N.  Y. 
C    A    H. — Trade    name     for    Integrating 
wait  met  em    manufactured    by    the    Cham- 
berlain   ft    Hookham    Meter   Co..    Ltd.,    243 
College  St.,   Toronto,  Ont.,  Can. 

CANDLE.— The  unit  of  luminous  Inten- 
sity, or  density  of  luminous,  flux  of  a  light 
source,  maintained  by  the  National  Labor- 
atories of  France  Great  Britain,  and  the 
United  States.  This  is  frequently  referred 
lo  as  the  "International  Candle,"  and  Is 
also  used  In  many  other  countries.  A  light 
i   having   an   Intensity   equal   to    ' 


indies    la.  rated 


(10 


CANDLE-FOOT.— A  commonly  used  unit 
of  illumination,  representing  a  luminous 
flux  density  equal  to  that  produced  at  a 
point  on  a  plane  which  Is  one  foot  dis- 
tant from  a  source  of  one  candle,  and 
which  is  perpendicular  to  the  light  rays 
at  that  point.  If  light  la  looked  upon  as  a 
flux  radiating  from  a  luminous  source.  Just 
ai  magnetic  flux  radiates  from  a  magnet, 
-■     -     ■    ■  tensity   of  the 


_    surface   receives,    but    Is   not 

nf  Irs  brlghtm 

for  the   candle-foot   la  "foot -Candle." 

CANDLE-METER.— A  unit  of  Illumina- 
tion representing  an  Intensity  equal  to  that 
produced  by  a  source  of  one  candle,  at  a 
point  on  a  plane  perpendicular  to  the 
ravs  of  light  and  at  a  distance  of  one 
meter  from  the  source.  Since  1  meter= 
3.28  ft..  1  csndle-meter=l/S.2a*=I/I0.76 
foot. candle.      ■ 

CANDLEPOWER.— A  term  expressing 
luminous  Intensity  (or  the  density  of  the 
light  flux  emitted  by  a  point  source  of 
light)  measured  In  terms  of  the  standard 
candle.  It  represents  the  Intensity  In  one 
direction  only,  but  If  the  direction  Is  not 
specified  the  horizontal  direction  Is  usually 
Implied.  Thus  a  lamp  of  10  cp  Is  one  that 
has  a  light  Intensity  In  a  horizontal  di- 
rect l im  equal  to  that  of  a  concentrated 
group  of  ten  standard  candles.  Candle- 
power  may  he  measured  In  several  direc- 
tions. If  the  lamp  Is  rotated  about  a  ver- 
tical axis  and  the  horizontal  Intensity  de- 
termined,  this   la  said  to  be  the  mean  or 

candlepower  Is  measured  In  all  directions 
ahout  the  lamp,  as  at  each  point  on  the 
Inside  o(  a  sphere  that  enclosed  the  lamp. 
and  an  average  taken  of  all  readings,  the 
result  would  be  the  mean  spherical  candle- 
power,  abbreviated  s.cp.  Similarly,  the; 
mean  hemispherical  candlepower  is  some- 
times determined  for  the  lower  hemisphere: 
aurroundlng  any  lighting  unit;  this  value) 
Is  designated  l.cp..  whereaa  the  mean  up- 
per hemispherical  candlepower  Is  design  at  - 
iil  u.cp. 

CANDLES.    ELECTRIC— Portable  lamps 
made  to  resemble  an  old-fashioned  candle- 
1   provided   with   a   small   electrli 

lattng  a    -----       '      " 

-..-al  efler 

tables  and  the  |L__. 
Is  often  highly  ornamented. 
Manufacturers: 
Art   Craft  Fixture   Co..    86   Academy  St. 

Newark.  N.  J. 
B.  ft  W.  Specialty  Mfg.  Co..  100  Boylston 

St..  Boston.  Mass. 
HEARD3LKE  CHANDELIER  MFO.  CO. 

2IC   S.  Jefferson   St.,   Chicago. 
Cincinnati  Artistic  Wrought  Iron  Works 
2141-43  Eastern  Ave..  Cincinnati,  Ohio. 
Edwards    Lighting    Fixture    Co.,    20    E. 

Lake  St.,  Chicago.   111. 
Faries  Mfg.  Co..  Decatur,   HI. 
Hubbell.   Inc..   Harvey.   Bridgeport.  Conn, 
I.UMJNOI ."S    UNIT    CO.,    Division    of    the 
St.   Louis   Brass  Mfg.   Co..    2816  Waah-j 


NATIONAL    X-RAY    REFLECTOR    CO.. 

236     W.    Jackson     Blvd.,     Chicago.     III. 

"X-Ray."        (See     display     adv.      page 

1406.) 
Parch-O-Llte   Co..    74    E.    Roosevelt    Rd. 

Chicago,  III. 
Parker   Co..    The   Charles,    48    Elm    St.. 

Meriden.   Conn. 
Pass    A    Seymour.    Inc..    Solvay    Station, 

Syracuse.   N.   Y.     "P.   ft   B." 
Phoenix  Light   Co..   625  Market   St..   Mil- 
waukee.  Wis. 
POLACHECK   &    BRO.   CO..    CHARLES. 

217   3rd   St..   Milwaukee,   Wis, 
Schweitzer    ft    Hera.    231    N.    Wells    St.. 

SHAPIRO  &  ARONSON.  INC..  20  War- 
ren  St..  New  York.  N.  Y. 

STANDARD  ELECTRIC  A  MFO.  CO.. 
•■--■-■       -       Cedar    Rapids.    Iowa. 


■Stelco. 

Tallman  Brass  &  Metal,  ! 

Hamilton,    Ont..    Can. 
White   Mfg.    Co.,    J.    H-. 


A*  Mho 


.    N. 


I    St. 


.klyn.    N.    Y. 
CANDLES  FOR  ELECTRIC  CANDELA- 
BRA.—Glaas  or  porcelain  tubular  stems  and 
bobechea.    with    or    without    special    candle 

candelabra  fixtures  *>r  portable  electric 
candles.  (Also  see  Candelabra  fixtures; 
Candles,    electric.) 

Manufacturers: 

B.    A   W.    Specialty   Mfg.   Co..    100    Boyl- 


St.. 


BRAKDSLEE  CHANDELIER  MFG.  CO.. 

218    S.    Jefferson    St..    Chicago. 
Bcchtold.    Edmund    E,.    1926    S,    Wabash 

Ave..   Chicago.   III.      "E.  E.    B." 
BRANDTWISK  FIBRE  PRODUCTS  CO.. 

P.   O.  Box  122.  Wilmington.  Del. 
Dallas   Brass   ft   Copper  Co..    820   Orleans 

St..    Chicago,  111. 
DOWNEY  CO..   GILBERT  H..   7  S.    17th 

St..    Philadelphia.    Pa. 
Edwards     Lighting    Fixture     Co..     20    E. 

Lake  St..   Chicago.   111. 
Faries  Mfg.   Co..  Decatur.   111. 
Hubhell,   Inc..  Harvev.   Bridgeport.  Conn. 
LTOINOT'S    t*KIT   CO.,    Division   of   the 

St.   Louis   Brass  Mfg.   Co..   261S  Wash- 
ington Ave..  St.  Louis.  Mo.     (See  dis- 
play  adv.   pages   1276-7.) 
Pass    A    Seymour.    Inc..    Solvay    Station 

Svracuae.    N.    Y.      "P.    A    S." 
POLACHECK    A   BRO.    CO..    CHARLES. 

217    3rd    St..    Milwaukee,    Wis. 
STANDARD    ELKCTRIC    A    MFG.    CO., 

308   1st    Ave..    E.,    Cedar   Rapids.    Iowa. 

"Stelco." 
Tallman  Brass  A  Metal,  Ltd..  Wilson  St., 

Hamilton,  Ont..  Can. 
Warner.    Inc.,    C.    B.    A    J.,    13S    W.    Hth 

St..  New  York,  N.  Y. 
White    Mfg.    Co..    J.    H..    Ill    N.    3rd    St., 

Brooklyn.   N.   Y. 
Young,   Inc.,    Lorln  W.,    214   E.    40th  St., 

New  York.  N.  Y. 
C.  A  P.  ELECTRIC  WORKS.  INC.— 92 
Havden  St..  Springfield.  Mass.  Manufac- 
turer of  panelboards.  conduit  caps,  boxet 
and  cabinets  for  electrical  purposes.  Busi- 
ness   established    1314.      President.    C.    W. 

eral  manager.  Henry  H.  Curtis.     Sales  rep- 

42nd  St..  New  York.  N.  Y.;  Craven  A 
Hopkln.  906  Walnut  St..  Philadelphia.  Pa.; 
George    P.     Linton.    10    High    St..    Boaton. 


CANEDY-OTTO  MFO.  CO.— Chicago 
Heights.  III.  Manufacturer  of  electric 
blowers,  drills,  etc.  Business  established 
18S6.  President  and  general  manager.  C. 
H.  Thomas:  secretary  and  treasurer.  J.  E. 
Thomas:  sales  manager.  L.  Z.  McKee. 
Main  office  and  factory,  Chicago  Heights, 
III.  Branch  office.  Grand  Central  Palace, 
New  York.  N.  Y. 

CANNON  BALL  ALARM  CO.— 624  6th 
Ave..  South.  Minneapolis.  Minn.  Manufac- 
turer of  electrical  burglar  alarms.  Presi- 
dent. R.  M.  Laird;  vice-president,  W.  C. 
MncFadden;  secretary  and  general  man- 
ager. W.  E.  Jones;  sales  manager.  E.  J.  H. 
Bredehorat. 

CANOPIES,  FIXTURE.— That  exterior 
part  of  a  lighting  fixture  which  fits 
against  the  celling  or  wall  is  usually  called 
the  canopy.     It  la  always  hollow  and 


. _       -   the    c 
cult  and  the  fixture  wires 
outlet,  fixture  stud,  hlckey  o 

Ing    members.      Being    mosi 


i   the   clr 
ell  as  the 


i   the   canopy   usually  has  a  different 


■    Plal 


ell  Ing  flxt 
Manufacturers: 
American      Pin      Co.,      The,      Waterbury. 

Conn.     "Amplneo." 
Andresen  Co..  Jacob.   268  Third  Ave,,   8., 

Minneapolis.  Minn. 
Artcraft    Metal    Stamping    Corp..    1022-24 

Mvrtle  Ave..   Brooklyn,    N.   Y. 
BBARDSLEK  CHANDELIER  MFG.  CO.. 

216   S.   Jefferson    St..   Chicago. 
Heaver  Machine  ft  Tool  Co..   Inc.,  S2E  N, 

3rd  St..  Newark,  N.  J. 
Best   Electric  Corp.,   176   Broadway.   New 

York.   N.  Y. 
Canadian    Duplexalite    Co..    Ltd..    746    St. 

Catharine  St..  W.,  Montreal.  Que.,  Can. 
Colllns-Wagncr  Mfic,  Co.,  V.'.?.  W.  43rd  St.. 

New  York.  N.  Y. 
CWOOi»l   Chandelier  Works.    Inc.,    122-130 

Centre   St.,   New  York,   N.  Y. 
Dallas   Brass  A   Copper  Co..   820  Orleans 

St.,  Chicago.  III. 
Duplex  Lighting  Works  of  General  Elec- 
tric   Co.,    6    W      4Bth    St.,    New    York. 

N.  Y. 
Edwards     Lighting    Fixture     Co..     20    E. 

Lake  St.,  Chicago.  III. 
Everson    ft    Co..    C.    G.,    70   W,   Lake    St., 

Chicago.  HI. 
Faries  Mfg.  Co..  Decatur.  HI. 
Fibre  duro.      Inc..      396      Broadway.      New 

York.  N.  Y. 
Friedley-Voshardt  Co.,  733-787  S.  Halsted 

St.,   Chicago.   111. 
Barter  Mfg.  Co.,  622  S.  Clinton  St.,   Chl- 

Hl  eh  lands  Mfg.   Co.,    Muncle.    Ind. 

INTERIOR.  LAMP  A  FIXTURE!  WORKS. 
4888  N.   Clark  St.,   Chicago,  III. 

LUMINOUS  UNIT  CO..  Division  of  the 
St.  Loula  Brass  Mfg.  Co..  2E16  Wash- 
ington Ave..  St.  Louis.  Mo.  (See  dis- 
play   adv.    pages    1276-7.) 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  "Na- 
tional." (See  display  adv.  pages  1302- 
1304.) 


Peerless    Light    Co.,    663    W.    Washington 

Blvd.,   Chicago.   III. 
Philadelphia  Electrical  ft  Mfg.  Co.,   1228- 

36  N.  Slat  St.,  Philadelphia,  Pa.  "Pem- 

Plttsburgh    Metal    Spinning    ft    Stamping 
Co.,  821-823  Locust  St..  Pittsburgh.  Pa- 
Plume  &  Atwood  Mfg.  Co.,  470  Bank  St.. 

POLACHECK   ft    BRO.    CO..    CHARLES, 

217   3rd   St..    Milwaukee,   Wis. 
STANDARD    ELECTRIC    ft    MFG.    CO.. 

308    1st   Ave.,    E.,    Cedar  Rapids,   Iowa. 

"Stelco." 
Tallman  Brass  A  Metal.  Ltd..  Wilson  St.. 

Hamilton.  Ont..  Can. 
Universal    Metal    Spinning    ft    Stamping 
*  Brooklyn. 

/ester   Sons.    Inc..    Alfred.    6    Mason    St., 

Providence,   R.   I. 
VOIGT   (?(}..    1741-47   N.    12th    St..    Phila- 
delphia,   Pa. 
Warner,    Inc..    C.    B.    ft    J.,    138    W.    14th 

St..    New  York,    N.   Y. 
Waterbury  Mfg.  Co..  S3*  Grand  St..  Wat- 
erbury. Conn. 
White    Mfg.    Co.,    J.    H„    111   N.    3rd    St.. 

Brooklyn,   N,  Y. 
Young.   Inc.,    Lorln    W.,    214   E.    40th   St., 

New  York.  N.  Y. 
CANTHOOKS.— Tools  used  In  pole-line 
construction,  pole-storage  yards,  etc.  They 
consist  of  a  wooden  handle  1  or  «4  feet 
long  near  one  end  of  which  a  large  curved 
arm  and  steel  hook  are  mounted.  When 
thla  arm  la  placed  around  a  wooden  pole 
the  point  of  the  hook  digs  Into  the  wood. 
and   by  applying   force   to  the   handle,    the 


i    the 


...    ...    .an  Buren  St..   Chicago.   HI. 

HERBST.  PAUL  W..  Chicago.  111.  Wa 
specialize    in    4V4    ft,    canthooks   with 

-  and  ob    . 

-.      ...    -ubstantlal 

hook  for  all  around  work.  See  display 
advertisement    on    page    USB.) 

Joslyn  Mfg.  ft  Supply  Co..  133  W.  Wash- 
ington   St..    Chicago.    III. 

Meckel,    Fred    L..    8-13   E.    ISth    St..    Chi- 

OSHKOSH  MFG.  CO..  Oshkosh,  Wla, 
"Oshkosh."     (See  display  adv.  on  page 


1 263.) 
Warren  Axe  A  Tool  Co..  War 


gle 
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WE3TINGHOUSE  ELBCTRIC  ft  MFG. 
CO.,  Eaiit  Pittsburgh,  Pa.  (See  dis- 
play   adv.    pages    1396-1402.) 

CANTON.— Trade  name  lor  trolley  wire 
splicers  and  sectlonallslng  insulators  man- 
ufactured by  the  American  Mine  Door  Co., 
Canton,  Ohio. 

CANTON  GRATE  CO.— 1T00  Woodland 
Ave.,  N.  W..  Canton,  Ohio.  Manufacturer 
of  rocking  and  dumping  grates.  Branch 
office.  829  Trust  Co.  of  Georgia  Bldg..   At- 


tary   and   treasurer,    B.   H.    Neg- 

CAOUTCHOUC— Trade  name  for  rub- 
ber-covered wire  and  cables  manufactured 
by  the  Simplex  Wire  ft  Cable  Co.,  201 
Devonshire  St..  Boston.   Mass. 

CAPACITANCE. — By  capacitance  of  a 
conductor  or  system  of  conductors  Is  meant 
the  property  of  holding  an  electric  charge. 
If  a  large  and  a  small  ball  be  charged 
while  In  contact,  they  will  be  at  the  same 
potential,  hut  they  will  not  contain  equal 
quantities  of  electricity;  this  Is  explained 
by  saying  that  one  has  larger  capacitance 
than  the  other.    Capacitance  depends  upon 

the  dielectric  constant  or  characteristic 
and  the  thickness  of  the  dielectric  medium 
separating  the  conductors.  The  term  "ca- 
pacity" was  formerly   used   instead 


itatfc 


pacitance:   unless  qualified  .._   _... 

capacity,   it   was  often   confused   with    loi 
current  capacity  and  has  -  ■-      - 


^placed  by  capacitanL_. 
responds  In  form  to  resists 
conductance,  etc.  The  capacitance  is  meas- 
ured by  the  ratio  of  the  charge  to  the  po- 
tential difference.  The  unit  of  capacitance 
Is  the   farad,  which  see. 

CAPACITANCE  CHANGE  WITH  FRE- 
QUENCY.- Closely  associated  with  absorp- 
tion of  dielectrics  Is  the  variation  of  the 
capacitance  of  condensers  with  frequency 
of  charge.  The  capacitance  of  a  condenser 
decreases  as  the  frequency   increases. 

CAPACITANCE,  CONCENTRATED.  — 
When  conductors  are  symmetrically  ar- 
ranged so  that  they  occupy  a  comparative- 
ly small  space  and  have  a  relatively  large 
capacitance,  as  In  a  condenser,  the  capaci- 
tance Is  said  to  be  concentrated. 

CAPACITANCE,  DISTRIBUTED.— T  h  e 
capacitance  of  a  system,  of  conductors 
(bat  extend  over  a  wide  territory,  so  that 
an  appreciable  Interval  of  time  Intervenes 
between  the  charging  of  the  first  and  last 
elements.  Is  said  to  be  distributed.  A 
transmission  line  is  a  good  example  of  a 
distributed  capacitance;  likewise  an  ex- 
tended   radio    antenna   has   distributed    ca- 

CAPACITANCE.  MUTUAL  AND  REGU- 
LAR. IN  TELEPHONY  AND  TELEGRA- 
PHY.—Mutual  capacitance  is  that  which  is 
measured  between  the  two  wires  of  a  pair. 
Regular  capacitance  la  that  which  is  meas- 
ured between  one  wire  and  ail  the  other 
wires  In  the  cable  joined  together  and 
grounded  on  the  sheath.  Mutual  capaci- 
tance Is  most  used  In  telephony,  because 
all  the  lines  are  made  of  pairs  of  wires. 
Regular  capacitance  Is  most  used  In  teleg- 
raphy, because  the  lines  return  by  way  of 

wire  to  earth  and  to  others  In  the  lead  ca- 
ble that  governs  the  actions. 
CAPACITANCE       OF       TRANSMISSION 

LINES,— Since  the  wires  of  a  transmission 
line  are  separated  by  air,  a  dielectric,  they 
possess  all  of  the  elements  of  a  condenser. 
The  capacitance  between  wire  and  neutral 
of  a  single-phase  two-wire  line  and  of  a 
three-phase  line  whose  wires  are  placed  at 
the  vertices  of  an  equilateral  triangle  Is 
given  by:  C=0.M88/(logd/r)  microfarads 
per  mile,  where  d  is  the  distance  between 
wires  and  r  Is  the  radius  of  the  wire.  Both 
d  and  r  must  be  expresed  In  the  same 
units.  For  unsymmetrlcal  spacing,  the 
calculation  of  the  capacitance  Is  much 
more    complicated. 


When  writing  to  manufacturers  pleas* 

mention  the 
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CAPACITY, — A  term  Indicating  "capa- 
bility Of  an  electrical  machine  or  circuit. 
except  where  specifically  qualified.  The 
different  senses  In  which  the  word  is  used 
sometimes  lead  to  ambiguity.  It  Is,  there- 
fore, recommended  in  the  A.  I.  E.  E. 
Standardization  Rules  that  the  descriptive 
term  "power  capacity"  or  "current  ca- 
pacity" be  used,  and  when  referring  to  the 
electrostatic  capacity  of  a  device  the  term 
"capacitance"    be    used.      See    Capacitance. 

Power  capacity  or  current  capacity 
therefore,  refer  to  the  power  or  current 
which  a  device  or  circuit  can  safely  carry. 
The    capacity    of    "  "  ...  ..i..-.     •  - 

y  expr-— ■ 

1.     AU> 

Capacity  of 

CAPACITY  OF  A  MACHINE.— This  Is 
the  load  which  a  machine  can  carry,  usual- 
ly continuously,  without  In  any  way  being 
damaged.  The  load  Is  generally  limited  bv 
the  maximum  temperature  which  its  insu- 
lation can  withstand,  the  temperature  rise 
of  the  machine  being  due  to  losses  In  It 
appearing  in  the  form  of  heat.  The  mall- 
mum  safe  temperature  depends  upon  the 
kind  of  Insulation,  for  example,  MB*  C.  Is 
considered,  the  maximum  for  Impregnated 
cotton,  paper  and  silk.  The  capacity  of  a 
machine  for  momentary  loads  Is  limited, 
not  by  Its  temperature  rise,  but  by  some 
other  charac i eristic,  as  commutation  or 
breakdown   torque. 

CAPACITY  OF  A  STORAGE  BATTERY. 
— The  output  of  a  storage  battery  on  dis- 
charge Is  termed  Its  capacity.  It  Is  almost 
Invariably  measured  In  ampere-hours; 
when  the  watt-hour  capacity  Is  referred  to 
it  is  always  so  specified.  The  capacity  Is 
usually  the  rated  or  normal  capacity  on  a 
normal  discharge.     A    normal   discharge    19 

depending  on  the  service  for  which  the 
battery  is  designed.  For  stationary  bat- 
teries the  8-hour  discharge  Is  normal:  for 
elsclric  vehicle  and  other  portable  uses 
either  the  6  or  4-hour  discharge  is  rated  as 
normal.  For  central- station  standby  or  re- 
serve batteries  the  1-hour  discharge  has 
been  the  rated  capacity  In  many  cases.  It 
Is  important  to  specify  the  length  of  the 
assumed  rated  complete  discharge,  be- 
cause the  discharge  rate  affects  the  ca- 
pacity greatly;  in  general,  the  long-time 
discharge  gives  the  highest  capacity  and 
the  rapid  discharge  the  lowest  capacity. 
In  no  case  is  the  discharge  assumed  to  be 
carried  to  complete  exhaustion  or  sero  e. 
m.  f..  but  Is  terminated  when  the  termi- 
nal voltage  has  dropped  10  per  cent  to 
about  SO  per  cent,  depending  on  the  dis- 
charge rate  and  the  nature  of  the  battery, 
whether  lead  or  nickel-Iron  type,  and  the 
service  for  which  it  is  designed.  Conse- 
quently the  normal  or  rated  capacity  is 
always  less  than  the  theoretically  ultimate 
capacity.  The  actual  output  on  any  Indi- 
vidual discharge  Is  sometimes  spoken  of 
as  its  capacity  for  that  discharge,  but  this 
should  not  be  confused  with  the  rated  ca- 
pacity of  the  cell. 

Although  on  rating  tests  constant-cur- 
rent discharges  are  used  to  standardise 
and  simplify  determination  of  the  actual 
capacity,  in  general  practice  the  dis- 
charges are  seldom  at  constant  current.  An 
accurate  determination  of  the  output  un- 
der variable  discharge  currents  can  be 
made    most    readily    by    an    ampere-hour 

CAPAX. — Trade  name  for  push  button 
switches  manufactured  by  the  Bryant 
Electric  Co.,  Bridgeport,  Conn. 

CAPILLARY.— Trade  name  for  storage 
battery  separators  manufactured  by  the 
Standard  Battery  Mfg.  CO.,  1101-3-6  N. 
Main  St.,  Fort  worth,  Tex. 

CAPITALIZATION.— The  capitalisation 
of  the  entire  electrical  Industry  of  the. 
United  States  at  the  beginning  of  1921  was 
Hbout  HE,  000.000. 000.  divided  as  follows;, 
trinities,  113.000.000.000;  manufacturing. 
1660.000,000:  mercantile.  1175.000,000:  Iso- 
Inted  plants  and  miscellaneous,  111.276.- 
000,000. 

CAPITAL  NOVELTY  CO.— ISS  N.  12th 
St..  Lincoln.  Neb.  Manufacturer  of  elec- 
tric vibrators,  sterilisers  and  perforating 
machine*.  Business  established  1910. 
George  P.   Elmen.  sole  owner. 

CAPITOL.— Trade  name  for  electric 
ironing  machines  manufactured  by  the 
Barnett  Foundry  ft  Machine  Co.,  Lyons 
Ave.    ft   Colt    St..    Irvington.    N.   3, 

CAPITOL. — Trade  name  for  brass  and 
bronze  castings,  bushings,  valves,  etc.. 
manufactured  by  the  Capitol  Brass  Works. 
Detroit,  Mich. 


CAPITOL.— Trade  name  for  power 
transmission  belting  manufactured  by  the 
Jewell    Belting  Co..    Hartford.   Conn. 

CAPITOL  BRASS  WORKS.— Detroit, 
Mich.  Manufacturer  of  brass  and  bronie 
castings,   bushings,  valves,  etc. 

CAPS,  CONDUIT  OR  PIPE  END.— 
Threaded  fittings  used  to  close  the  ends  or 
conduits  or  pipes.  They  seal  the  conduit 
which  Is  installed  during  the  "roughing- in" 
construction  of  a  building,  so  that  dirt, 
dust  and  other  foreign  matter  will  not  get 
In  during  the  plastering  and  other  later 
operations  before  the  wire  Is  drawn  In. 
When  the  plastering  Is  completed  the  caps 
are  removed  and  the  wires  pulled  In  and 
connected  to  switches,  receptacles,  fix- 
tures, etc.  One  form  of  cap  consists  of  a 
standard  bushing  In  which  a  closing  disk 
Is  Inserted  before  It  Is  screwed  on  the  pipe. 
When  It  Is  desired  to  remove  the  cap  the 
bushing  Is  removed,  the  disk  taken  out  and 
then  the  same  bushing  may  be  put  back  In 
place  or  used  elsewhere. 
Manufacturers: 
C.  A  P.  Electric  Works,  Inc.,   92  Hayden 

St.,  Springfield.  Msas.      "J.  C.  P." 
GILLETTE-VIRBER   CO.,    New   London, 

Conn.     "Oee-Vee." 
Harter  Mfg.  Co.,  522  S.  Clinton  St..  Chi- 
cago, 111. 
Illinois  Malleable  Iron  Co..    1801-1825  D1- 

versey  Pkwy.,   Chicago,   111. 
KILLARK    ELECTRIC   MFG.    CO.,    3940- 
4E  Kaaton  Ave.,  St.  Louis,  Mo.      "Elec- 
tro let." 
Mesa  Co..  Fernando  C,  Coit  St.  ft  Chan- 
cellor Ave..  Irvington.  N.  J. 
PARKER  ft  SON.    INC..   J.  H.,  Parkers- 
burg.  W.   Va.     Service  caps  for  meter 
loops,      motor      Installations      and      all 
classes  of  combination  work.— Adv. 
Richardson    Brass    CO.,    The    Edbro,    318 

N.  Holllday  St..  Baltimore.  Md. 
WALKER    BROS,    ft    HAV1LAND.    Otis 
Building.     Philadelphia,     Pa.       "Bush- 
ettes."      (See  descriptive  advertisement 
under  Bushings,  conduit,  box  and  cabi- 
net.) 
CAPS,  ELECTRIC,  BLASTING.— See  De- 
tonators, electric  blasting. 

CAPS,  FUSE.— The  end  Caps  of  knife- 
blade  cartridge  fuses;  they  serve  merely 
as  an  end  cap  for  the  fiber  enclosing  tube 
and  as  a  means  for  securing  the  knife- 
blade  terminal  contacts  which  extend  lon- 
gitudinally from  the  ends  of  the  caps.  In 
the  ferrule  type  the  corresponding  end 
caps  are  called  ferrules  and  serve  also  as 
the  terminal  contacts.  In  high-tension 
■hich  usually  are  of  special  con- 
the  fuse  caps  sometimes  serve 
also  as  contacts.  The  term  fuse  caps  Is 
also  used  to  refer  to  the  caps  used  In  de- 
tonating   blasting    charges;    for    tills    type 


cctric. 


Becker  Electric  Works,  3056  Lincoln  Ave. 

Chicago.    III. 
Bryant  Electric  Co.,  The.,   1421  State  St., 

Bridgeport.  Conn.      "Bryant." 
CRESCENT    ELECTRIC    CO..    Mountain 


i  Capitol 

Ave..  Hartford.  Conn. 
METROPOLITAN       ELECTRIC       MFG. 

CO..  East  Ave.  ft  14th  St.,   Long  Island 

City,   N.  T. 
New  York  Blasting  Supply  Co.,  11  Broad 

way.   New  TorH.  N.  Y.     "NuYork." 
PATTON-MAC  CITYER  CO..  31  Mathew- 

son    St..   Providence.    R.   I. 
RISOON  MFG.  CO..  THE,  Andrew  Ave., 

Naueatuck.  Conn. 
SCOVILL,  MFG.  CO..  89  Mill  St..  Water- 
bury.    Conn.       <See    display    adv.    page 


i:!37.) 


■bury     Mfg.     Co.,     238     Grand 


Waterbury     Mfg.     < 
Waterbury.  Conn. 


Into  the  earth,  means  must  be  provided  b. 
which  a  good  connection  Is  made  from  the 
ground  wire  to  the  ground  pipe.  A  mal- 
leable Iron  ground  pipe  cap  provides  a  se- 
cure connection  without  soldering  and  at 
the  same  time  serves  as  a  protection  to 
the  top  of  the  pipe  while  It  Is  being  driven. 
Other  forms  are  screwed  to  the  pipe  and 
a  soldered  connection  Is  made  after  the, 
pipe  Is  driven. 
Manufacturers; 
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LINE    MATERIAL    CO..    8.    Milwaukee. 
Wis.      (See   display   advertisement   on 
page   1878.) 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..    East   Pittsburgh,   Pa.     (See   dis- 
play  adv.    pages    1386-1402.) 
CAPS,     LAMP.— A    close    fitting    cap    or 
cover     for     the    hemispherical     tip    of     an 
Incandescent  lamp.     Such  caps  when  made 
of  glass  may  be  either  for  the  purpose  of 
coloring   the   light   which1  reaches   the   eye. 
or  for  diffusing  the  glare.     The  opal  lajnp 
cap  of  white  opal  diffusing  glass  Is  most 
used      on      gas-filled      incandescent      lamps 
which    have    intensely    bright    and    glaring 
filaments,   where  the  use  of  the   lamp   cap 
shields  (his  filament  from  the  eye  to  some 
extent.      Another   typo   of   cap    of   polished 
metal    la    used    for  the   purpose   of   reflect- 
ing the  light  upward  to  provide  totally  In- 
direct   lighting.       Colored    lamp    caps    are 
principally  used  on  electric  signs  where  the 
lamp    filament    is    viewed    almost    entirely 
from    the    tip    of    the    lamp.      In    this    case 
the  effect  Is  to  make  the  electric  sign  ap- 
pear colored.     (Also  see  Eye  shields,  lamp.) 
Manufacturers: 
Betts   &    Betts    Corp.,    611    W.    42nd    St., 


.   U   Gold   St.,   Boston, 


New  York.  N. 
Brink,   Inc.,   C. 

IVANHOE-RHGENT  WORKS  OF  GEN- 
ERAL    ELECTRIC     CO.,     5718     Euclid 
Cleveland,    Ohio.      (See    display 


to     maintain 


aide 


most  commonly  used, 
lunted  on  the  trucks  i 
»f  the   car  body  and 


■n  the  undi. 

..   — -ven   by  held 

age  battery  is  " 


from  the  

mounted  under  tht ....    ,,,..„.  ,„,„.   „.„,. 

battery  being  connected  through  an  auto- 
matic control  system.  As  long  as  the  gen- 
erator speed,  and  consequently  Its  voltage, 
is  below  a  certain  value  the  load  Is  car- 
ried by  the  batteries.  When  with  Increas- 
ing speed  the  generator  voltage  has 
reached  the  predetermined  value  a  solenoid 
control  throws  it  in  parallel  with  the  bat- 
tery, and^  it  carries  _the  load  and  also 
charging  cur- 


>.it  l) 


enoid  a 


field.  The  life  of  the  battery  Is  decreased 
by  irregular  charging;  to  prevent  this  dam- 
age, an  ampere-hour  meter  control  is 
sometimes  Included  in  the  circuit.  This 
measures  the  charge  and  discharge:  when 
charge    has    reached    the 


/nhic 


barge  the  control  affect 
■Itage.  causing  the  latter 
ttery  voltage  value.  T' 
'"""*''  "      brightness 


the    ■ 


'  the  lamps. 


the    i 


,   219  E.  43rd  St., 


Liberty  Applianc 

New  York.  N.    .. 
Popper   &    Sons,    Leo,    143    Franklin    St., 

New  York.   N.  Y. 
Reynolds  Electric  Co..  2660  W.   Congress 

St_  Chicago.  III.  "Reco." 
CAPS,  LAMP,  FOR  TELEPHONE 
SWITCHBOARDS.— A  glass  disk  placed 
over  a  switchboard  lamp  to  diffuse  tht 
light.  It  often  carries  symbols  to  desig- 
nate the  kind  of  line  or  Hlgnal,  and  some- 
times is  colored. 
Manufacturers: 

KELLOGG   SWITCHBOARD  A   SUPPLY 
CO..   Adams   &   Aberdeen   Sts.,   Chica- 
go,  III.      (See  display  advertisement  or 
page  1387.) 
CAPSTANS,    CABLE-PULLING.— Where 
underground  cable  is  drawn  into  the  ducta 
by  man  power,  this  is  conveniently  applied 
by  the  use  of  a  capstan  on  which  the  pull- 
ing  cable    Is   wrapped.     Several   men   an 
usually   required   to    furnish 


•Sing  and  the  battery  voltage 

regulator  la  connected   In  series    

lamp    circuit:    this    regulator    is    usually    i 
solenoid -con  trolled   resistance   device. 
Manufacturers: 

American    Pulley    Co..    The.    4800   Wissa- 
Jilckon  Ave..   Philadelphia,   Pa.    "Amer- 


Joslyn  Mrg.  ft  Supply  Co..  133  W.  Wash- 
ington St..  Chicago.  HI. 

CAR  BOLON.— Trade  name  for  electrically 
produced  abrasives  manufactured  by  the 
Exoion  Co.,  Blasdell,-N.  Y. 

CARBOLON  REFRACTORY.  —  Trade 
name  for  refractories  and  cements  manu- 
factured by  the  Bxolon  Co..  Blasdell,  N.  Y. 

CARBON.— A  nonmetalllc  element  occur- 
either  In    crystalline   form    (diamond 


Its  symbol  ii.   _ . 

it-Its   at   4400*   C.    under  8  atmos- 

subllmes  at  atmospheric 


Manufacturers: 


1254., 
Maine   Electric    Co.,    Ihc.    The,    35    Com- 

mercial  St.,  Portland.  Me. 
Standard    Electric   Machinery  Co..    Balti- 
more.   Md.      "Standard- Bait  [more.11 
CAPTIVE"      FORCE.— Trade      name      foi 
storage     batteries    manufactured    by    the 
Standard    Battery    Mfg.     Co.,     1101-3-6    N. 


tery  plates  manufac ..v    JV„, , 

Battery    Mfg.    Co..    1101-3-6    N.    Main    St.. 
Fort  Worth.  Tex. 

CAR    LIGHTING    EQUIPMENTS,    RAIL- 
,.,*v      ^„.lr,,  . — —Pullman    parlor   and 
— W  almost  universal- 


car  lighting  are  in  use'  on  steam  roads: 
the  straight- storage  system,  the  head-end 
system,   and  the  axle-generator  system. 

The  power  for  the  lamps  In  the  straight- 
storage  system  Is  obtained  from  storage 
batteries  mounted  In  a  box  below  the  car. 
The  batteries  are  charged  at  the  end  of 
the  run.  Due  to  Uncertainties  of  regular 
operation  and  maintenance  this  system  Is 


i   the   apparatus 

bine   or   engine,    together 
necessary    indicating,    regulating 


used   consists 

and    controlling    devici_, 

stalled  In  the  first  baggage  .„  ..., 

locomotive;  line  wires  run  the  length  of 
the  train  with  flexible  Jumpers  between  the 
cars;  sometimes  storage  batteries  are 
placed  below  the  ears  to  supply  the  lamps 
„„„„  .,.„  ..„.  , __  .L_  . __a  |B|np 


i   then   Installed   I 


the  cars 


tci 
Brill  Co..  The  J.  G..  «2nd  St. 

land  Ave..  Phil  ad  el  nh  la.  Pa. 
Caldwell  A  Co.,  Inc..  Edward  F.,  88-40  W 

16th   St.,   New  York.  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,  815 

Kin*  St.,  W..  Toronto.  Ont..  Can 
GENERAL     ELECTRIC     CO.,      Schenee. 

'""■'    "    "      Head-end  charging  equip- 


tady,  N. 

for  installation*  _..  „„ 
switchboard  equipment  ._.  ,„„„,„ 
Terminal  charging  equipment  consist- 
ing of  switchboards,  generator  sets, 
transformers  and  customary  substation 
accessories  for  charging  batteries  op- 
erating on  straight  storage  systems 
and  for  emergency  charging  of  bat- 
teries on  axle -generator  systems.  See 
adv.   pages  1203-1223.— Ad v 

*_Cfc.    L.,    434   E.    23rd    St.,    New 


baggage 


York.  N.  Y.       " 
Pyle-National  Co. 
Ave..  Chicago.  1... 


.   1334  N,  Kostm 


cutting  equipment.  Pres 
can:  secretarv,  Oscar 
manager.  D.  C.  Duncan.  ..m... 
factorv.  Dululh,  Minn.  Branch 
W.  Waahlngton  St..  Chicago,  Hi. 
tre   St.,  New  York,  N.  Y. 

CARBO— Trade  name  for  ca 
gen  gas  cutting  and  welding 
manufactured  v..  »u-  s* — ,__  »^. 
of   4 


:ylene  welding  and- 
ident.  C.  A.  Dun- 
Mitchell;    general 


Pherei  

pressure    at    370O1,    u.      it   is 

portance   In   the   electrical  ii 

electrode  for  arc  lamps,  certain  welding 
processes,  and  primary  batteries:  as  a  com- 
mutator brush  material  and  as  a  resistor. 
In  the  electrochemical  Industry  It  Is  used 
as  an  electrode  material  and  as  a  reducing 
agent  In  electric- furnace  operations.  It 
combines  readily  with  oxygen  with  evolu- 
tion of  heat  to  form  the  gases  carbon  di- 
oxide and  carbon  monoxide,  the  former 
when  the  reaction  takes  place  at  ordinary 
temperatures,  the  latter  at  extremely  high 
1   mixture  of   "  .    ' 

CARBON,   AMORPHOUS Carbon   which 

shows  no  outward  crystalline  form  and  no 
crystalline  structure  under  the  microscope. 
It  Includes  ordinary  forms  of  carbon,  such 
as  coke  and  coal,  lamp  black  and  charcoal. 
CARBON  BISULPHIDE.  —  (CSil;  pro*- 
duced    electro  thermally    In   the   Taylor  fur- 

CARBON  BRUSHES.— See  Brushes,  car- 
bon and  graphite. 

CARBON  CELL.— A  type  ot  primary  cell 
In  which  it  was  proposed  to  consume  car- 
bon, thus  converting  Its  chemical  energy 
directly  into  electrical  energy.  Several  at- 
tempts have  been   made  In   this  direction, 

CARBON      DIOXIDE. — A     colorless-  gas. 


symbol  COi,  that  d 
tlon    and    Is 


suppor 


;h.  Pa. 


.   Fltte 


YDROGEN  CO.  OF  AMERICA. 

.  .U.WIU,  Pa.  Manufacturer  of  hydro- 
>n  generators,  lead  burning  outfits  and 
her  carbo-hydrogen  and  carbo  equipment, 
corporated  1916.  President.  J.  (7  Treerr 
ce-presldent  and  general  manager  J  R 
'  easurer1,  William  J. 
'.  W.  N.  McCutch- 
™i.  m«.n  uuice.  oenedum- Trees  BIdg., 
Pittsburgh.  Pa.  Factories.  Chicago.  III.; 
Cleveland.  Ohio;  Columbus,  Ohio;  Plbts- 
Bavonne,  N?  J.  Branch  offices 
nrt  Torrence  Ave..   Chr  "' 


St.,     Philadelphia. 

Thorn    Sts..     Corao  polls.    Pa.:     p 
-'       Buffalo.   N.   Y.;   Toledo,  Ohio 


>ureh.  Ph.: 


■burgh, 
natl.  Ohio:   Detroit.'  Mich, 

CARBOLINEUM.  WOOD  PRESERVA- 
TIVE.—Commercial  name  for  a  widely  used 
high-grade  creosote  compound  used  for 
™^n„.„.(™  .»  _00o  products.  Also  see 
eservatlon. 


Creosote:  Wood  r 


Blnswanger  &  Co..  B.,  829-SJE  N.  3rd  St., 

Philadelphia,  Pa, 
Dielectric  Mfg.  Co.,  St.  Louis.  Mo.   "Phe- 

Globe   Chemical  Co.,   727   Rldgeway  Ave., 
Cincinnati,  Ohio. 


r  than  air.     _... 

by  the  combuatlon  of  carl 

such  as  fuels  containing  carbon.  The  per- 
centage of  carbon  dioxide  present  in  the 
flue  gases  of  a  power  plant  is  very  often 
determined  as  an  Indication  of  the  com- 
pleteness of  the  combustion,  especially 
when  determining  the  boiler  efficiency. 
While  this  measurement  Is  not  Itself  suffi- 
cient to  determine  the  furnace  efficiency. 
It  Is  an  Important  factor  in  the  more  com- 
plete flue- gas -analysis  and  temperature 
records  that  are  kept.  Carbon  dioxide  Is 
popularly  known  as  carbonic  acid  gas.  (For 
carbon -dioxide  measuring  and  recording  - 
instruments,  see  Recorders,  combustion  and 
CO*:  also  Flue- gaa-analy sis  Instruments.) 

CARBON  DISK  TRANSMITTER— One 
form  of  telephone  transmitter  having  a 
diaphragm  made  of  a  thin  sheet  of  carbon. 
See  Transmitters,  telephone. 

CARBON,  GRANULAR,  FOR  .TELE- 
PHONE TRANSMITTERS.— Pure  carbon 
as  used  in  the  microphone  cell  of  a  tele- 
phone transmitter.  It  Is  made  of  selected 
hard  coal,  fired  In  a  crucible  to  drive  off 
volatile  material,  crushed,  and  screened  to 

Manufacturers: 

I'nlversal  Carbon  Co.,  1st  St.  ft  Riverside 

Ave.,  Dundee.  III. 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York,  N.  Y. 
CARBON     PACKING     RINGS— Used     In 
sealing  of  steam  turbines.     For  details  and 
manufacturers,   see    Packing,   cylinder,   pis- 
ton, turbine,  valve,  etc. 

CARBON  PRODUCTS  CO.,  THE.— Lan- 
caster. Ohio.  Manufacturer  of  dry  and 
storage  batteries,  carbons,  etc.  Business 
established  1919.  President  and  general 
Edmund  Dickey;  vice- president, 
Gun  Ion;      secretary,      Herbert 


Walter     _.      _. 

Crumbaker:    treasi 

Albert    Steiner.      E  _ 

way,    New   York,    N.    Y.;    180    N.    Dearborn 

St..    Chicago,    III. 

CARBON  STEEL  CO— Pittsburgh,  Pa. 
Manufacturer  of  electric  furnace  steel. 
■h"1     -'""'    ""    '■'---■—■    purposes,    etc. 


ts.   D.   R.   Wilson  and  C.   F.  Blue' 
retary  and  sales  manager,  W.  W.  Noble 

.   D.  R.   Wilson;  general  mi 

"     *-     Main  office,  32nd  St. 


C.  F.  Blue,  Jr. 


oogle 
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V.  Ry.     Branch  offices,  Car 


_._n  Bldg.,  New 

'  Williamson  Bldg..  Cleveland. 
Ohio;  Railway  Exchange  Bldg.,  Chicago. 
111.;  Penobscot  Bldg..  Detroit,  Mich.;  Kohl 
Bldg..    San   Francisco.   Cal. 

CARBON  TETRACHLORIDE. —A  non- 
inflammable  liquid  having  a  boiling  point 
of  about  76°  C.  and  a  freeing  point  around 

23°   C       It   contains   a   fractional   part  of 

1%  of  carbon  dlaulphlde  and  is  largely  used 
In  the  preparation  of  Are  extinguisher 
liquids.  Carbon  tetrachloride  has  a  clean- 
ing hut  slightly  corrosive  action  on  most 
metals,  and  it  is  therefore  combined  with 
other  liquids  to  neutralize  the  corrosive 
action  and  still  be  n  on  inflammable.  When 
used  as  a  fire  extinguisher  it  spreads  over 
the  flame  a  heavy  cloud  of  noncombustlhle 
gas.  principally  carbon  dioxide,  which 
chokes  out  the  fire.  It  Is  very  useful 
around  electrical  apparatus  aa  it  will  not 
damage  either  Insulation  or  apparatus  and 
it  ia  nonconducting  and  may  be  used  on 
live  apparatus,  where  water  cannot.  It 
may  also  be  used  for  cleaning  contacts 
ind   other  apparatus,    as   It   eliminates    the 


Are  h 


Manufacturers: 

Dow  Chemical  Co..  The.  Midland.  Mich. 
General  Platers-   Supply  Co.,   Inc..   489-493 

Broome  SI..  New  York,  N.  Y. 
Harshaw,    Filler   &   Goodwin   Co.,    Phlla- 
,      delphla.  Pa. 
Malllnckrodt  Chemical  Works,    St.   Louis. 

Ho. 
CARBONA  PRODUCTS  CO.— 302  W.  26th 
St  New  York,  N.  Y.  Manufacturer  of  fire 
extinguishers.  President,  E.  C.  KHpsteln: 
secretary.  B.  Walter  Beebe;  treasurer.  A 
Wlneburgh. 

CARBONATORB,  ELECTRIC— A pparatu. 
for  charging  water  with  carbon  dioxide 
consisting  of  a  motor-driven  tank -agl  tat  In* 
mechanism  and  a  float  or  other  auto- 
matically operated  switch  for  controlling 
the  motor.  The  gas  Is  kept  under  pressurf 
in  a  tank  and  is  released  Into  the  water 
where  the  combination  of  the  pressure  anc 
the  breaking  up  of  the  water  particles  by 
the  paddles  or"  other  agitating  device  as- 
sures a  highly  charged  solution.  Most  car- 
bonators  are  made  in  email  sixes  for  us* 
at  a  soda  fountain,  where  the  motor  oper- 
ates only  when  the  supply  falls  to  a  certain 
value.  Larger  sizes  are  made  for  commer- 
cial charging  where  charged  water  Is  fur- 
nished In  tanks  Instead  of  the  gas  belne 
furnished. 

Manufacturers: 

Bishop  ft  Babcock  Co..  The.  120fl  E.  5StI 

St..  Cleveland.  Ohio. 
Mueller   Mfg.    Co..    Rud.,    4310   N.    Cali- 
fornia Ave..  Chicago.   111.      "Unity." 
CARBONITE.— Trade     name     for     slllcol 
carbide  abrasive  manufactured  by  the  Gen- 
eral     Abrasive     Co.,      Inc..      College      Ave. 
Niagara  Falla.  N.  Y. 

CARBONIZE.— To  reduce  to  a  residue  of 
carbon  by  fire  or  by  subjecting  to  Intense 
heat  In  a  closed  vessel.  This  method  is 
used  in  preparing  the  filament  for  carbon 
lamps.  The  term  also  refers  to  Impregnat- 
ing and  combining  with  carbon  and  to  the 
destructive  distillation  of  organic  matters 
as  In  the  manufacture  of  gas  from  coal, 
charcoal  from  wood.  etc. 

CARBONS,  ARC  LAMP  AND  SEARCH- 
LIGHT.—The  electrodec.  pencils,  or  tips. 
between  which  the  electric  current  Jumps 
lo  form  the  arc  light  in  certain  kinds  of  arc 
lamps.  From  1880  lo  1905  nearly  all  of  the 
arc  lamps  In  common  use  employed  elec- 
trodes of  nearly  piire  carbon  between  which 
the  are  was  formed.  The  carbon  arc  lamp, 
however,  has  been  largely  superseded  for 
street  and  interior  lighting  by  other  electric 
illumlnants  not  employing  carbon.  The 
carbon  arc  lamp  Is,  however,  etill  used  at 
this  writing  for  some  special  purposes,  such 
as  projection  apparatus,  that  Is.  senrch- 
llghts,   for  which   there   are    several   special 

stereopticons.  Arc  lamps  now  used  for 
street  lighting  largely  employ  metallic  elec- 
trodes rather  than  carbons.  Flame  arc 
carbons  are  Impregnated  with  salts  which 
increase  the  light  of  the  arc  flame.  (Also 
see  Lamps,  arc.) 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W.,  Toronto,  Ont..  Can. 


Canadian  National  Carbon  Co..  Ltd..  HIU- 
crest  Park.  Toronto.  Ont..  Can. 

Carbon     Products    Co.,     The.     Lancaster. 

Ohio.      "C.    P.    C." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 
Hallberg.    J.    K-,    26    W.    45th    St.,    New 

York,  N.  Y. 
Liberty  Appliance  Corp..  248  E.   43rd  St.. 

New  York,  N.  Y. 
National    Carbon    Co..    Inc.,    Highland    ft 
Madison    Aves..    Cleveland.    Ohio.      "Co- 
lumbia."  "Sllvertip." 
Pease    Co..    The    C.    F..    829    N.    Franklin 
St..    Chicago.    III.      (Blueprint.)      "peer- 
less." 
Pennefather,   James   S..    358   W.    43rd    St., 

New  York.  N.  Y. 
Pyle-National  Co..    The.   1334   N.   Kostner 

Ave.,  Chicago.  III. 
Speer  Carbon  Co.,  St.  Mary's.  Pa. 
Stack  pole  Carbon  Co..  St.  Mary's  Pa. 
Standard  Carbon  Co..  488  Mills  Bldg..  San 

Francisco.  Cal.     "Standard." 
WESTINGIKirSK     F.r.W'TRlf    &    MFG. 
CO.,    East    Pittsburgh,    Pa.       (See    dis- 
play  adv.    1395-1402.) 
Williams.      Brown      ft     Rarle.     Inc..      918 

Chestnut  St.,  Philadelphia.  Pa. 
CARBONS,  BATTERY.— Battery  carbons 
are  used  In  a  large  number  of  types  of 
primary  batteries.  Several  forms  of  car- 
bons are  used,  among  them  round  and 
square  rods,  cylinders,  cups,  plates,  etc. 
The  largest  use  now  is  In  dry  batteries,  in 
which  a  round  or  corrugated  rod  is  used  In 
the  center  of  the  cell  as  the  positive  ter- 
minal. For  this  purpose  several  sizes  are 
furnished,  as  there  are  a  number  of  aland- 
ard  and  special  sizes  in  the  miniature  or 
flashlight  batteries  and  also  In  the  larger 
sizes.  For  the  wet  type  primary  batteries. 
the  form  and  size  of  the  carbon  for  the 
various  makes  are  quite  different. 
Manufacturers; 

Canadian  National  Carbon  Co..  Ltd.,  Hill- 
crest  Park,  Toronto.  Ont.,  Can. 
Carbon     Products    Co.,     The.     Lancaster. 

Ohio.      "C.    P.    C." 
Champion   Carbon   Mfg.  Co..  The.   305  1st 
National  Bank  Bldg..  Cincinnati.  Ohio. 
"Champion." 
Lancaster    Lens    Co.,    The,    220   W.    Main 

St..  Lancaster.  Ohio. 
National   Carbon    Co..    Inc.,    Highland    * 
Madison   Aves.,   Cleveland.   Ohio.      "Co- 
lumbia." 
PURE  CARBON  CO.,   Wellsville,   N.  Y. 
Speer  Carbon  Co..   St,  Marys.  Pa. 
Stackpole  Carbon  Co..  St.  Marys.  Pa. 
Standard  Carbon  Co..  488  Mills  Bldg,,  San 

Francisco.  Cal.     "Standard." 
Universal  Carbon  Co..  1st  St.  ft  Klvcrside 

Ave..  Dundee.  III. 
CARBONS,  BRUSH. — These  are  different 
from  carbon  brushes  in  that  they  consist  ol 
plates  of  carbon  of  various  thicknesses. 
They  are  supplied  to  manufacturers  In  this 
form  and  are  cut  up  iiy  them  to  the  propt 
size  brush  and  beveled  for  the  oartieulf 
motor  or  generator  they  are  to  be  used  on. 
Motor  repairmen  who  handle  a  great 
variety  of  motors  sometimes  cannot  keep 
"  stock  of  brushes  for  all  the  various  sizes 
id    makes   repaired   and   t hi 


this 


torn 


brushes  them  set  vet 
Manufacturers: 

MOROANITE  BRUSH  CO..   INC.,  619-51 

W.  38th  St.,  New  York.  N.  Y.     (See  de 

scrlptlve  advertisement  under  Brushe 

carbon  and  graphite.) 

CARBONS,    ELECTRIC   FURNACE.— Si 

Electrodes,  furnace. 

CARBONS,      RESISTANCE. —Carhon    ' 


)d'ucts  Co.,  The.  220  Broadway, 
New  York.  N.  Y.     "C.  P.  C." 
Champion  Carbon   Mfg.   Co..  The.  105  1st 
National   Bank  Bldg.,   Cincinnati,   Ohio. 


Corliss  Ca: 

Marine    E 


.  P.  O.  Box  377.  Rrad- 


195    Fremont    St., 

N atTon a 1  "Carbon  Co'.'.  Inc..  Highland  ft 
Madison  Aves..  Cleveland.  Ohio.  "Co- 
lumbia." 

Ohio  Carbon  Co..  The.  8219  Almira  Ave., 
Cleveland.  Ohio.     "Ohio." 

Itsiiine  I'niversal  Motor  Co..  53  \\  .  Jack- 
".,  Chicago.  I" 


CARBONS,  WELD 


electrode  and 


i  for 
ranged  "inaplle* 


i   plat 


They  are  connected  In  aeries  in  the 
and  a  clamping  device  Is  arranged  so  thai 
by  tightening  up  the  plates  the  resistance 
may  be  decreased  between  the  tfrmlnalf 
of  the  rheostat.  Very  high  resistances  arc 
produced  In 


fine 


trip  o 


estins 


,ck   and   connected   to 
terminals.       Resistors    of    this    nature    are 
used  for  protective  and  testing  purposes. 
Manufacturers: 
Arheson     Graphite     Co..     Niagara     Falls. 

N.  Y. 
Allen-Bradley    Co..    286    Greenfield    Ave., 

Bowman  ft  'Co..  A.  W..  23  Church  St., 
Cambridge.  Mass.  (Exclusive  distrib- 
utor. Franklin  Sales  Co..  26  N.  Franklin 
St.,  Chicago.  III.)  » 

1H 


j  be  made.    They  range  li 


Graphite    Co..    Niagara    Falls, 


.  The,  8219  Almira 
"Ohio." 


_'.  Y. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W..  Toronto.  Ont..  Can.  - 

Canadian  National  Carbon  Co.,  Ltd..  Hill- 
crest  Park.  Toronto.  Ont.,  Can. 

Champion  Carbon  Mfg.  Co..  The,  306  1st 
National  Bank  Bldg.,  Cincinnati,  Ohio. 
"Champion." 

Electric  Arc  Cutting  ft  Welding  Co.,  162- 
58  Jelllff  Ave.,  Newark.  N.  J. 

Electric  Bailway  Improvement  Co.,  The. 
2070  E.  61st  Place.  Cleveland.  Ohio. 

National    Carbon    Co..    Inc.    Highland    4 
Madison  Aves..   Cleveland.    Ohio.      "Co- 
Ohio  Carbon 

Cleveland,  

PiVBt-O-I.lte  Co..  633  N.  Capital  St.. 
Indianapolis.  Ind. 

Prest-O-Lite  Co.  of  Canada.  Ltd.,  Hill- 
crest  Park.  Toronto,  Ont..  Can. 

PURE    CARBON    CO..    Wellsville.    N.    Y. 

Rail  Welding  ft  Bonding  Co.,  24O0  Wood- 
land Ave.,  Cleveland.  Ohio. 

Speer  Carbon  Co..  St.  Marys.  Pa. 

Stackpole  Carbon  Co..  St.  Marys,  Pa. 

Standard  Carbon  Co..  488  Mills  Bldg.,  San 
Francisco,  Cal.     "Standard." 

Universal  Carbon  Co.,  1st  St.  &  Riverside 
Ave.,  Dundee,  III. 

WKSTIN'iHOISl-:  El.KCTRIC  A  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

CARBORUNDUM  CO.,  THE.  —  Niagara 
Falls,  N.  Y.  Manufacturer  of  abrasive  ma- 
terials. Business  established  1891.  Presi- 
dent, F.  J.  Tone;  vice-president  and  aecre- 
tary.    George    R.    Rayner;   treasurer.    F.    H. 


Niagara  Falls.  N.  Y.     Faclorle-s. 
Niagara  Falls,  "    "■    "—"-    ■~u--     ,_      ■ 


...«»■■  -—.  --  --,  -  -lh  Amboy,  N.  _. 
Braneh  offices.  Boston,  Mass.;  New  York. 
N.  Y.;  Pittsburgh,  Pa.:  Chicago.  III.;  Mil- 
waukee. Wis. ;  Cleveland.  Ohio :  Detroit, 
Mich.;  Cincinnati,  Ohio;  Grand  Rapids. 
Mich.;  Philadelphia.  Pa. 

CARBOSA NO. —Trade    name    for    refrac- 
tory   sand    manufactured    by    the    Quigley 
Specialties    Co.,    26    Cortlandt    St.. 


Now   York 


N.   Y. 


CARBOSOTA.— Trade  name  for  creosote 
oil  manufactured  by  the  Barrett  Co..  17 
Battery  PI..  New  York.  N.  Y. 

CARBOY   ROCKERS  OR   INCLINATORS. 


hold  a  carboy  of  acid  or  other  liquid  chem- 
ical and  permit  it  to  be  rocked  or  Inclined 
to  pour  out  the  acid.  There  are  several 
forms  of  rockers  or  lncllnators.  One  ty pi- 
le a  wooden  box  suspended  between  two 
uprights  attached  to  the  base.  The  carboy 
Is  placed  in  the  box  and  clamped  In  position 
and  may  then  be  inclined  to  any  desired 
angle.     Other  forms  consist  of  steel  rod   or 

In  place  and  may  then  be  rocked  or  rolled 
until  the  acid  will  pour  —  *      ' — '   '" — 


have 


Inclina 
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sulphuric  and  other  acids.     A  great  saving 
is  effected   by  their  use  aa   the  spilling  of 
acid   la   practically   eliminated   and    It   Is    " 
much  safer  method  Tor  the  workmen.     O 
man  can   handle  the  carboy  while  wltho 
a  rocker  two  are  usually  required.     Safety 
features  are  Included  In  some  types  so  that 
the  rocker  la  locked   In  place   when   not  In 
use   and    when    being    used   Is    so   balanced 
[hat   it   released  the   carboy   will   return   to 
the  locked  position. 
Manufacturers: 
Globe  Chemical   Co.,    727  Ridgeway   Ave., 

Cincinnati,  Ohio. 
McCORD  ft  CO..  INC..  H.  31,  1019  Lum- 
ber Exchange,  Minneapolis,  Minn. 
Manufacturers  of  the  "Union"  carboy 
Indtnators.  Thin  safely  appliance  la 
in  dally  use  by  thousands  of  compan- 
ies for  pouting  acids,  etc.  Here  are 
its  salient  points:  Can  be  operated  In 
perfect  safety  by  one  man.  saving  the 
time  of  another;  reduces  time  of 
emptying    to    a    minimum;    facilitates 


"Union"  Carboy  Incllnator 
pouring  and  prevents  spilling:  requires 
no   space   to  roll   and  tilts   In   Its  own 
space;    prevents   breaking   of   carboys; 
requires   leas  energy  and  makes  pcir- 

uprlght  position  when  released — locked 
while    Idle;    simple   and    substantial— 90 

wobbly;  practically  acid-proof:  always 
ready  for  Instant  use — no  attachments 
required;  holds  any  size  carboy  or 
medium  size  steel  drum.  Recom- 
mended by  compensation  Insurance 
companies.  Write  for  further  particu- 
lars and  see  display  adv.  page  1266. 
—Adv. 
Munning  ft  Co.,  A.  P..  Church  St..  Mata- 
wan.  N.  J. 

CARCEL  STANDARD A  lamp  formerly 

used  aa  the  standard  of  light  In  Prance.  It 
burned  colxa  oil.  Its  light  intensity  was 
designated  by  the  term  "carcel."  which  was 
equal  to  914  British  candles. 


Cincinnati.    Ohio. 

CARD  MFG.  CO.,  8.  W.— Mansfield.  Mass. 
Manufacturer  of  dies,  stocks,  etc.  Presi- 
dent. J,  A.  McGregor:  vice-president.  S. 
McKay;  secretary.  W.  B.  McSklmmon: 
treasurer.  J.  H.  Drury.  Main  office.  Mans- 
field. Mass.  Branch  office.  62  limine  St.. 
New  York,  N.  T. 

CARLETON  CO.— 170  Summer  St.,  Boa- 
ton,  Mass.  Manufacturer  of  gasoline  and 
alcohol  torches. 

CAREL.— Trade  name  for  automobile 
wrenches  manufactured  by  the  M.  W.  Rob- 
inson Co..  896  Broadway,  New  York.  N.  Y. 

CAREW.— Trade  name  for  end  cutting 
nippers  manufactured  by  the  M.  W.  Robin- 
son Co..  Z9S  Broadway.  New  York.  N.  Y. 

CARLETON  CO..  THE.— 170  Summer  St.. 
Boston,  Haas.  Manufacturer  of  generators. 
blow  torches,  cylinder  lubricators,  etc. 
Business  established  1906.  F.  B.  Carleton. 
sole  owner. 

CARLILE  A  DOUGHTY,  INC.— 2610  N 
Broad  St..  Philadelphia.  Pa.  Manufacturer 
of  storage  batteries  and  parts,  die  castings. 
Insulating  paints  and  compounds,  etc. 
Business  established  1906.  President.  Leon 
A.  Doughty;  vice-president,  Edward  Booth; 
secretary  and  treasurer,  Frank  S.  Carlile: 
sales  manager.  P.  F.  Riley. 

CARLIN  MACHINE  CO..  JOHN  H.— 
Sandusky  ft  Lacock  Sta..  Pittabufgh.  Pa. 
Manufacturer  of  electric  hoists.  Business 
established  1*61.     Sole  owner,  John  H.  Car- 

CARLINQ  TURBINE  BLOWER  CO.,  INC. 
—104  Harding  St.,  Worcester,  Mass.  Manu- 
facturer of  electric  and  turbine -driven 
blowers.      Vice-president  and   secretary,   A. 


B.  Moore:  general 

manager,  George  A.  Teellng,  Salea  repre- 
sentatives, Vincent  Gilson  Engineering  Co., 
SO  Church  St..  New  York.  N.  Y-;  Arrow 
Engineering  Co..  1236  Old  Colony  Bldg., 
Chicago.  III.:  P.  W.  Schmidt,  Bourse  Bldg.. 
Philadelphia,  Pa.;  W.  C.  Green  Specialty 
Co.,  310  Provident  Bank  Bldg.,  Cincinnati. 
Ohio;  Standard  Valve  &  Supply  Co..  Guard- 
ian Bldg.,  Cleveland,  Ohio;  Fred  P.  Upson, 
683  Asylum  St.,  Hartford.  Conn.:  ftlchman 
Crosby  Co.,  223  S.  Front  St.,  Memphis. 
Tenn.;  J.  F.  Prltchard  ft  Co..  Long  Bldg. 
Kansas  City,  Mo. 

CARLSBAD.— Trade  name  for  electric 
light  haths  manufactured  by  Frank  S.  Bet! 
Co..  Hoffman  St..  Hammond.  Ind. 

CARLTON,  YOUNG  ft  CATLIN,  INC.— 
Grand  Central  Palace.  New  York.  N.  Y. 
Manufacturer  of  farm  lighting  and  power 
plants.  Business  established  1020.  Presi- 
dent. Wilbur  H.  Young;  vice-president  and 


■■  Harr 


;  tree 


George  L.  Catlln. 

CARMICHAEL  PROCESS.— An  early  at- 
tempt at  the  hydroelectrolytic  extraction 
of  copper. 

CARNAUBA.— Trade  name  for  insulating 
wax  manufactured  by  the  Strohmeyer  & 
Arpe  Co.,  139-111  Franklin  St.,  New  York, 
N.  Y. 

CARNEOIE  STEEL  CO.— Pittsburgh.  Pa. 
Manufacturer  of  structural  steel,  plates, 
rails,  wheels,  axles  and  other  steel  prod- 
ucts. President.  Homer  D.  Williams;  vice- 
president  and  aales  manager,  W.  G.  Clyde; 
vice-president  and  secretary.  W.  W.  Black- 
burn; treasurer,  W.  C.  McCausland.  Main 
office,  Carnegie  Bldg..  Pittsburgh,  Pa. 
Branch  offices  and  warehouses.  120  Frank- 
lin St..  Boston,  Mass.:  Rockefeller  Bldg.. 
Cleveland.  Ohio;  30  Church  St..  New  York, 
N.  Y.;  Wldener  Bldg..  Philadelnhia,  Pa.: 
Third  National  Bank  Bldg.,  St.  Louis.  Mo. 
District  offices.  Brown -Marx  Bldg.,  Bir- 
mingham. Ala.:  Marine  Trust  Co.  Bldg., 
Buffalo.  N.  Y.;  208  S.  La  Salle  St..  Chicago. 
111.:  Union  Trust  Bldg..  Cincinnati,  Ohio; 
First  National  Bank  Bldg..  Denver.  Colo.; 
Ford  Bldg.,  Detroit,  Mich.:  Maison  Blanche. 
New  Orleans.  La.;  Pioneer  Bldg.,  St.  Paul, 
Minn.  Sales  representatives.  United  States 
Steel  Products  Co.,  Hudson  Terminal.  New 
York.  N.  Y.;  United  States  Steel  Products 
Co.  (Pacific  Coast  Dept.l,  Jackson  St.  ft 
Central  Ave.,  Los  Angeles.  Cal..  Selling 
Bldg.,  Portland.  Ore.,  Rialto  Bldg..  San 
Francisco.  Cal..  4th  Ave.,  S.  ft  Connecticut 
Ave..  Seattle,  Wash. 

CARNEY  A  CO.,  B.  J— Orinnell.  Iowa. 
Manufacturers  of  cedar  poles.  Business 
established  1907.  President  and  general 
manager,  E.  B.  Brande:  vice-president.  M. 
P.  Flannery;  secretary,  R.  Coutts. '  Main 
office,  Orinnell.  Iowa.  Branch  offices,  349 
Peyton  Bldg..  Spokane.  Wash.:  610  Adams 
Express  Bldg..  Chicago,  111.;  117  West  St.. 
New  York,  N.  Y. 

CAROLINA  CROSS  ARM  CO.,  INC.— 
P.  O.  Box  122.  Elkln,  N.  C.  Producer  of 
pole  brackets,  crossarms  and  Insulator  pins. 
Business  established  1916.  President.  J.  C. 
Kerley:  vice-president,  W.  M.  Evans:  sec- 
retary, treasurer  and  general  manager,  J. 


CAROLUS     MFQ.     CO Sterling.    Ill 

Manufacturer  of  wire  clippers,  bolt  cutters 
and  nut  splitters.  President  and  treasurer, 
W.  B.  Carolus:  vice-president.  E.  P.  Caro- 
lua:  secretary  and  general  manager,  L.  I,. 
Carolus. 

CARPENTER    ft    CO..    GEORGE    B.— 44(1 
N.   Wells   St..   Chieago,    III.      Manufacturers 

CARPENTER     TAP    ft    DIE    CO.,    THE 


CARPET  WASHERS,  ELECTRIC— Mo- 
tor-driven portable  appliances  consisting  or 
scrubbing  brushes  and  tanks  together  with 
water-pumping  and  suction  attachments. 
They  are  very  largely  used  for  cleaning 
carpets  in  hotels,  clubs,  banks,  carpet  and 
rug-cleaning  establishments,  etc.  In  many 
cases  they  may  be  used  without  taking  up 
the  rug  or  carpet.  The  water  and  cleaning 
compound  may  be  spread  on  the  carpet  lust 
ahead  of  the  brushes,  which  loosen  up  the 
dirt  and  thoroughly  scrub  the  carpet.     The 

1» 


soiled    water    and    moat    of    the    remaining 
moisture  are  then  removed  by  the  auction 

Manufacturers: 

Ham  II  ton -Beach  Mfg.  Co.,  1301-39  Rapids 
Drive.  Racine,  Wis. 

INTERNATIONAL  FLOOR  MACHINE 
CO..  1E1  W.  3«th  St.,  New  York, 
N.  Y.  "International"  carpet  washer 
■  "■    ■  lectrlcally  oper- 


rici 


lotel*. 


.- .,    _   ..lachlnes. 

m  electrically  operated  scrubbing 
'rush  and  a  vacuum  machine,  this  hurt 
nachine  being  used  for  removing  the 
oap  suds  from  the  carpet.  By  the 
lse  of  this  outfit  the  carpet  of  an 
iverage  size  hotel  can  be  washed  In 
nd   will  be  thoroughly  dry 


inside   of   two   hours. — Adv. 

KELLEY     ELECTRIC     MAC... 

111-119  Dearborn  St..  Buffalo, 


CO., 


LANDERS.  FRARY  ft  CLARK.  New 
Britain.  Conn.     "Connersvllle." 

CARPO— Trade  name  for  protective 
paints  manufactured  by  E.  I.  Do  Pont  de 
Nemours  ft  Co.,  Wilmington,  Del. 

CARRARA.— Trade  name  for  Illuminating 
glassware  manufactured  by  the  Qleamn- 
Tiebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

CARRICiTE  CO..  THE.— £438  Ferdinand 
St..  Chicago,  111.  Manufacturer  of  welding 
compounds  for  heating  elements.  General 
manager,  Noel  Carrico. 

CARRICK     ENGINEERING     CO 638     S 

Clark  St..  Chicago,  111.  Manufacturer  of 
regulators  for  dampers  and  mechanical 
stokers.  Business  established  1918,  Presi- 
dent and  general  manager.  G.  S.  Carrlck; 
treasurer.  John  Q.  Hollmeyer. 

CARRIER  AIR  CONDITIONING  CO.  OF 
AMERICA.— Buffalo,  N.  Y.  Manufacturer 
of  air  washers,  humidifiers  and  dehumldi- 
Hera.  heating  and  ventilating  equipment. 
Business    established    1908,      President    and 


mdt. 


;   vlce- 


which  ■ 


president  and  treasurer.  E.  F.  T  _ 
president  and  secretary.  H.  W.  Wendt,  Jr.: 
vice-president  and  sales  manager,  C.  A. 
Booth.  Main  office  and  factory  480  Broad- 
way. Buffalo,  N.  Y.  Branch  offices,  662  W. 
Washington  Blvd..  Chicago,  111,:  Philadel- 
phia. Pa.;  Cleveland.  Ohio:  Pittsburgh.  Pa.; 
Los  Angeles.  Cal.;  St.  Louis,  Mo.:  Cincin- 
nati. Ohio;  Boston.  Mass.  Sales  repre- 
sentatives. Coon  De  Visser  Co..  Detroit, 
Mich.;    W.    p.     Nevina    Co..    Minneapolis. 

CARRIER   SYSTEMS,   CASH   AND   PAR. 

CEL.— These  are  motor-driven  systems  in 
mdless  belt,  chain  or  cable  mov- 
er a  definite  path  or  course  Is  made 
ry  cash  containers,  boxes,  baskets, 
or  packages  from,  one  point  to 
r.  They  are  used  largely  in  depart- 
ures, postoffices.  shipping  or  pack- 
■"• "       Time   and  energy   usually 

ither  are  saved  and  put  to  better  ad- 
vantage by  giving  attention  to  some  other 
patron.  Item  or  article  while  the  carrier 
'  In  operation.  The  number  of  em- 
ployees needed  is  considerably   reduced  by 

Manufacturers: 

Baldwin  ft  Co..  James  Co..  358  W.  Madi- 
son St.,    Chicago,    111.      '■Baldwin." 
Lamson  Co.,   The,   100  Boylston   St.,  Bos- 
ton.  Mass. 
Universal  Tube  Co.,  321  W.  Ohio  St..  Chl- 

CAR8      AND      VELOCIPEDES.      TRACK 

CONSTRUCTION    AND    INSPECTION In 

the  construction  and   maintenance   of  elec- 
tric railway  systems   It   Is  often   necessary 
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of  the  road.     Cars 
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They   fre- 

Ty  the  necessary  tools  and 
equipment  to  be  used  in  repairing  and  ex- 
amining switches,  signals,  etc..  and  In  light- 
ing signal  and  other  lamps,  which  la  done 
by  hand  In  some  cases.  For  Inspection 
and  signal  work  light-weight  and  speedy 
three-wheel  velocipedes  are  generally  em- 
ployed.    All  such  cars  and  veloelpedes  must 

placed  on  or  removed  from  the  track,  so 
■ent    Interference    with    normal 
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CARS,  CABLE-STRINGING.— A  seat  car- 
ded by  a  light  frame  and  two  wheels, 
which  are  designed  to  run  on  the  mes- 
senger wire  which  supports  a  telephone 
cable.  A  man  sits  on  this  seat  and  works 
on  the  cable,  either  attaching  cable  hang- 
ers or  making  repairs. 

Manufacturers: 


CARS,  ELECTRIC,  MISCELLANEOUS— 
Electric  cars  are  used  for  a  number  of  pur- 
poses other  than  passenger  and  freight 
hauling.  In  the  maintenance  of  street  and 
Inter  urban  electric  railway  systems,  con- 
struction material,  track  ballast,  new  ties 
and  rails  and  other  equipment  must  be 
transported  over  the  system,  and  this  Is 
usually     accomplished     by     electric     cars. 

both  on  systems  of  this  type  and  for  In- 
dustrial purposes  where  coal  and  ash  are 
handled  by  cars.  Trolley  cars  of  special 
construction  equipped  with  a  dumping  or 
tilting  and  righting  mechanism  are  used 
Tor  this  purpose.  Other  cars,  which  are 
practically  movable  machine  shops,  are 
used  In  the  repair  of  tracks  or  in  grind- 
ing the  rail  surface  and  rail  Joints,  making 
welds,  Installing  bonds,  etc.  Also  sec 
Sprinkling  cars,  electric  railway;  Snow 
plows  and  sweepers,  electric  railway;  Ex- 
cavators or  shovels,  electric. 

Manufacturer*: 

Differential  Steel  Car  Co..  Flndlay.  Ohio. 
(mine   and  baggage). 

CARS,  ELECTRIC  RAILWAY,  BAT- 
TERY— Self-contained  vehicles  comprising 
body  and  trucks  running  on  rails  used  for 
transportation  chiefly  of  passengers,  and 
propelled  by  electric  motors  mounted  on 
the  axles  of  the  trucks.  The  motor  de- 
rives lis  power  from  storage  butteries  car- 
ried on  the  car.  Such  cars  are  used  on 
light  feeder  lines  where  trolley  equipmt 
is  not  permitted.  The  battery  compa 
ments  are  often  so  arranged  that  the  d__ 
charged  battery  can  readily  be  exchanged 
for  a  freshly  charged  one  at  the  terminal 
station  or  other  convenient  point  along  the 

Manufacturers: 
■   Brill  Co.,   The  J.   G.,   5£nd   St.   A    Wood^ 
land    Ave.,    Philadelphia,    Pa. 

Pressed  Steel  Car  Co..  307  Gth  Ave.,  Pitts- 
burgh.  Pa. 

Railway    Storage    Battery    Car     Co..      50 
Broad  St..  New  York,   N.  Y. 

CARS,  ELECTRIC.  STREET  AND  IN 
TERURBAN,  TROLLEY.— Trolley  cars  Toi 
street  railway  and  Intsrurban  service  art 
substantially  built  cars  comprising  a  Cai 
body,  generally  enclosed,  and  the  running 
gear  or  trucks,  propulsion  motors  and  brak- 
ing equipment.  They  are  used  chiefly  foi 
the  transportation  of  passengers  and  are 
equipped  with  seats,  heaters,  lights  and 
other  equipment  for  the  convenience  of  "" 
passengers.  Modern  cars  are  generally 
constructed  with  a  steel  underframe  and 
use  very  little  wood  as  structural  meml 

There  are  two  general  types  of  cars 
pending  upon  the  length  of  the  car  body 
and  the  method  of  mounting;  on  the  trucks. 
Car  bodies  up  to  about  35  or  40  ft.  are 
mounted  on  single  trucks  and  those  40  ft. 
and  longer  are  carried  on  double  trucks. 
The  motors  are  suspended  from  the  trucks 
and  there  are  generally  two  for  a  single 
truck.  The  power  for  the  motors  Is  ob- 
tained from  an  overhead  trolley  wire. 
through  a  trolley  wheel,  harp,  pole,  base 
and  suitable  Interior  wiring  and  control 
equipment.  Interurban  cars  are  sometimes 
provided  with  auxiliary  cmrent-eollecllrjg 
■hoes  for  use  In  sections  having  a  third 
rail   instead  of  overhead  trolley  wire. 


parallel  to  one  of  the  track  rails;  this  rail 
is  Insulated  from  ground  and  Is  universally 
called  the  "third  rail."  Occasionally  such 
cars  are  also  equipped  with  trolley  devices 
so  that  they  oan  operate  over  sections  of 
track  having  overhead  trolley.  Multiple- 
unit  operation  Is  common:  it  provides  one- 
half  or  more  of  the  cars  of  a  train  as  mo- 

that    happens   to   be  at   the    front,   whether 

10  cars  are  so  operated.  Doors  at  the 
middle  as  well  as  at  the  ends  are  often 
provided  to  facilitate  loading  and  unload- 
ing. All  cars  were  formerly  of  composite 
construction,  but  modern  types  are  built 
of  steel  throughout. 

Manufacturers: 

Brill  Co..  The  J.  G..  62nd  St.  ft  Wood- 
land Ave.,  Philadelphia.  Pa. 

Pressed  Steel  Car  Co.,  307  5th  Ave..  Pitts- 
burgh, Pa. 

CARS,    GAS-ELECTRIC. —  Self-propelled 
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and  electrlo  railroads  wnere  trolley-llni 
construction  would  not  be  Justified  by  tin 
meager  Income.  They  have  a  gasoline  oi 
oil  engine  with  direct-connected  generator 
mounted  in  the  mot  or  man's  cab  or  In  f 
compartment  close  to  it.  The  generato 
supplies  power  for  the  driving  motors  ani 
for  the  lights,  sometimes  In  conjunctioi 
with  a  storage  battery.  The  battery  maj 
be  charged  at  light  loads  and  serves  to  aid 
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,  McGulre-Cummlngs     Mfg.     Co.,     Ill    W. 

Monroe  St.,  Chicago,  III. 
Pressed  Steel  Car  Co..  307  5th  Ave..  Pitts- 
burgh. Pa. 
St.    Louis    Car    Co.,    8000    N.    Broadway. 

St.  Louis,  Mo. 
CARS.  ELEVATED  AND  SUBWAY.— 
These  cars  are  universally  of  double-track 
design  and  provided  with  air  brakes.  The 
motors  obtain  power  through  a  shoe  slid- 
ing on  a  rail  usually  located  outside  of  and 


loads,  thus  providing  a  

for  the  engine  and  therefore  also  enabling 
a  smaller  engine  to  be  used.  This  type  of 
car  has  advantages  over  the  ordinary  gaso- 
line-propelled car,  because  of  greater  flexi- 
bility of  control  and  the  higher  efficiency 
of  transmission  of  power  to  the  driving 
wheels.  The  use  of  this  type  of  car  Is 
largely  dependent  upon  a  cheap  fuel;  oars 
have  been  used  In  Interurban  service  that 
consume  about  0.4  gal.  of  gasoline  per  car- 
mile. 

Manufacturer*: 

Brill  Co..    The   J.   G..    S2nd  St..   ft  Wood- 
land  Ave.,   Philadelphia,   Pa. 

Canadian   General   Electric  Co.,   Ltd.,    21! 
King  St..   W.,   Toronto,    Ont.,   Can. 

GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.   (See  adv.  pages  12(1:1-1233.) 

Pressed  Steel  Car  Co..  307  5th  Ave.,  Pitts- 
burgh, Pa. 

CARS  OR  BUSSES,  TRACKLESS  TROL- 
LEY,— Electrically  propelled  passenger  ve- 
hicles comprising  chassis  and  body  running 
on  the-  street  or  roadway.  They  resemble 
the  ordinary  automobile  bus  in  construc- 
tion and  service.  Power  for  the  motors  is 
obtained  from  an  overheau  wire,  by  means 
of  a  swivel  trolley  so  designed  that  the  car 
or  bus  can  maneuver  considerably  under 
the  wire  and  yet  not  lose  contact  with  the 
source  of  power.  Since  they  do  not  run 
on  tracks,  such  vehicles  can  pass  each  other 
and  pass  around  other  vehicles  on  the  road. 
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sparsely  settled 

Manufacturers: 

Brill  Co..  The  J.  Q..  02nd  St.  ft  Wood- 
land  Ave.,    Philadelphia.   Pa. 

CARS,  POWER  HOUSE,  INDUSTRIAL 
RAILWAY,  ETC.— Various  types  of  small 
cars  are  used  around  a  power  house  or 
large  Industrial  plant  for  handling  coal, 
ashes,  construction  material  and  various 
finished  products.  These  are  often  steel 
dump  cars  that  run  on  a  narrow-gage  track. 
They  are  sometimes  pushed  by  hand  or 
hauled  by  a  special  electrlo  car  or  small 
locomotive.  Various  forms  and  sixes,  with 
different  dumping  and  scooping  arrange- 
ments, are  made,  depending  on  the  material 
to  be  handled. 


Adams   Morgan    Co.,    Alvin    Place.    Upper 

Montclalr,  N.  J.     "Paragon." 
Becker  Electric  Works.  3065  Lincoln  Ave., 

Chicago,   III. 
Lionel  Corp..  The.  41-52  E.  21st  St.,  New 

York,  N.  Y.     "Lionel." 
CAR6PRING— Trade  name  for  axle  gen- 
erator   belts    for    car    lighting    equipments 
nanufactured     by     the     New     Jersey     Car 
iprlng    ft    Rubber    Co.,    Inc.,    Jersey    City, 


fac 

CARTER-CRANE  CONTROLS.— 122  S. 
Michigan  Ave..  Chicago.  111.  Manufacturer 
of  motor- operated  door  opening  and  closing 

dent  and  general  manager.  O.  M.  Carter; 
vice-president,  R.  L.  Benson;  secretary  and 
treasurer,   A.   F.   Bordwell. 

CARTONS,  CORRUOATED  FIBER.— Car- 
tons made  of  corrugated  liber  are  some- 
times used  for  enclosing  electrical  appli- 
ances, especially  those  having  a  number  of 
component  parts  that  are  shipped  and 
stocked  unassembled,  such  as  push-button 
switches  with  flush  plates,  necessary 
screws,  etc*  They  are  also  used  on  some 
of  the  larger  and  heavier  articles,  such  as 
electric  Irons,  vibrators,  telephone  parts, 
etc.,  because  of  the  strength  of  the  carton: 
also  for  lamp  shades,  candle  stems,  and 
other  breakable  articles.  The  corrugated 
fiber  la  usually  the  center  ply  of  a  three- 
ply  sheet,  the  outer  one  having  the  monu- 
mental design  to  assist  In  Improving  the 
appearance  of  the  dealer's  shelves  when 
the  material  is  stocked.  Cartons  of  this 
type  are  often  packed  In  corrugated  fiber 
boxes  for  shipping.  Also  see  Boxes,  corru- 
gated fiber,  packing  and  shipping. 
Manufacturers: 

Oalr  Co.,   Robt.,  Brooklyn.  N.  T. 
HINDE    ft    DAL'CH    PAPER    CO..    THE, 
311     W.     Water     Bt„     Sandusky.     Ohio. 
"Climax."        (See     display     adv.      page 
1322.) 
Sefton   Mfg.   Co..    1301   W.   36th  St..    Chi- 
cago,  111. 
CARTONS,     FLASHLIGHT.  —  Flashlight 
cartons   are    generally    made   of   cardboard. 
for    the    purpose    of   shipping   and    stocking 
flashlights  and  flashlight  parts.     Attractive 
designs  and   colored  displays  are  generally 
used  so   that  a  stock  of  flashlights  on   the 
shelf   will  attract   the  attention   of  custo- 
mers In  the  store.     They  also  serve  to  pro- 
tect the  flashlight  cases  from  corrosion  and 
scratching   and    from    becoming   dusty    and 
dirty,  and  they  provide  a  much  easier  way 
of  handling  large  quantities  of  flashlights. 
Manufacturers: 
Campbell    Paper    Box    Co..    South    Bend. 


WelbTsT.. 


Cleveland, 


Pa. 
Lake  wood    Engineering 

Ohio. 
Ramapo    Iron    Works,    Hill  burn,    N.    Y. 

"Ramapo." 
CARS.  ELECTRIC,  TOY.— Miniature  elec- 
Ic  cars  designed  to  run  on  light  pressed 
etal  tracks  and  operated  by  a  small  low- 
voltage  series  motor  from  battery  circuits. 
Can  also  be  operated   from  house  lighting 
through  a  small  transformer. 


Ind. 
Good   Mfg.   Co.,   The, 

Chicago.   III. 
Selton   Mfg.   Co..   1101   W.    15th   St.,   Chi- 
cago,   III. 
CARTONS,     INCANDESCENT     LAMP— 
!artons  made  of  cardboard  provided  to  pro- 
tect the  lamp  during  shipment  and  stock- 
ing and  to  provide  an  easy  means  of  han- 
dling   several    lamps.      They    are    made    to 
contain  several  lamps  In  the  smaller  sizes, 
the    lamps    being   separated    and    protected 
from   each   other  by  corrugated  cardboard 
cylinders.     Larger-  sizes  of  lamps,  generally 

Idual  cartons,  although  a  larger  container 
lay  also  be  used  to  hold  several  lamps, 
'he  cartons  are  usually  of  attractive  ap- 
pearance and  add  to  the  appearance  of  the 
dealer's  shelves  when  In  stock.     Millions  of 

Manufacturer!: 

Campbell  Paper  Box  Co.,  South  Bend, 
Ind. 

Good  Mfg.  Co.,  The,  180  N.  Wells  St., 
Chicago,   111. 

Sefton  Mfg.  Co..  1101  W.  15th  St.,  Chi- 
cago,   111. 

CARTONS.  MISCELLANEOUS— Cartons 
are  used  In  shipping  many  small  electrical 
devices  and  parts  that  are  to  be  kept  In 
stock  on  a  dealer's  shelf.  Some  of  these 
are  switches,  fuses,  attachment  plug's, 
sockets,  flush  plates,  electric  Irons,  and 
various  other  appliances.  In  general,  car- 
tons are  designed  so  as  to  attract  atten- 
tion, as  well  as  to  facilitate  stocking  of  the 
devices  together  with  mounting  screws  and 
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Ind. 
Dunbar,  Hubert  C.  S3  W.  Jackson  Blvd., 

Chicago,    111. 
Good   Mtg.   Co.,   The.   1M   N.   Wells   St., 

National    Folding   Box   Co.,    New   Haven, 

Sefton'Mfg.   Co..   1301   W.    SEth   St..   Chl- 

CARTS,  LINEMEN'S  TOOL  AND  SUP- 
PLY.—Carta  used  by  linemen  for  carrying 
tools  and  various  supplies  are  made  both 
as  hand  push-carts  and  as  horse -d 
or  trailer  carts.  They  are  provided 
compartments  for   holding   the  tools, 

and    usually    with    a    hinged    cover,    t 

times  in  the  shape  of  a  roof,  so  an  to  shed 
water  readily.  In  some  cases  a  reel  for 
paying  out  and  rewinding  wire  is  mounted 
on  the  cart,  although  usually  this  Is  on  a 
separate  cart. 

Manufacturers: 

Dicke    Tool    Co..    The.    Downer's    Grove, 
111. 

CARTY,  JOHN  J.— An  electrical  engi- 
neer, born  at  Cambridge.  Mass.,  1861.  After 
completing  the  course  at  the  Cambridge 
Latin  School,  he  entered  the  employ  of 
the  Telephone  Dispatch  Co..  of  Boston.  In 
1S79.  In  1887  he  was  placed  In  charge  of  the 
cable  department  of  the  Western  Electric 
Co.,  in  New  York,  and  In  1889  he  entered 
the  service  of  the  New  York  Telephone 
Co.,  of  which  he  was  made  chief  engineer. 
In  1908  he  was  appointed  chief  engineer  of 
the  American  Telephone  ft  Telegraph  Co., 
and  in  1919  one  of  Its  vice-presidents. 
Colonel  Carty  Invented  a  teat  system  for 
multiple  switchboards,  and  Installed  the 
first  metal  lie- circuit  mulllple  switchboard. 
He  has  made  many  other  improvements  In 
the  design  and  Installation  of  telephone 
cables  and   switchboards.     Among  the  lm- 

Krtant  achievements  accomplished  under 
i  direction  are:  The  transcontinental 
telephone  line.  1,400  miles  long,  which  was 
formally  opened  for  commercial  use  on 
Jan.  25.  1915,  connecting  San  Francisco 
and  New  York;  the  underground  telephone 
cable  between  Boston  and  Washington. 
D.  C;  the  establishment  of  radio  tele- 
phone communication  from  the  naval  radio 
station  at  Arlington.  Va.    ■     -■      -- 


Islands  and    to  the   Eiffel   Towi 


Franc 


He 


Long 


medal  from  the  Franklin  Institute  In  1903: 
the  Franklin  medal  In  1918,  and  the  Edison 
medal  from  the  American  Institute  of 
Electrical  Engineers  In  1918.  During  the 
World  War  he  was  commissioned  major  In 
the  Signal  Officers'  Reserve  Corps  In  Jan- 
uary. 1917,  and  was  ordered  to  active  serv- 
ice In  April,  1917.  In  August.  1917,  he 
wa^  promoted    to    colonel    in    the    Signal 


Corp 


-   his   6 


.ived  the  D.  _.  „.   ,_..   .,.  __., 

the  Legion  of  Honor  (France),  and  the 
Order  of  the  Rising  Sun  and  Order  of  the 
Sacred  Treasure  (Japan).  In  191B-1S  he 
was  president  of  the  American  Institute  of 
Electrical   Engineers. 

CARY  SPRING  WORKS.— £40-212  W. 
79th  St..  New  York,  N.  Y.  Manufacturers 
of  spring  wire  and  springs  for  all  purposes, 
president.  Edward  M.  Cary:  secretary, 
P.  H.  HIM;  treasurer,  F.  R.  Cary. 

CASCADE. — An  electrical  connection  in 
which  a  winding  of  one  machine  la  con- 
nected to  a  different  winding  of  another 
machine,  as  the  secondary  of  an  Induction 
machine  to  the  primary  of  another  or  to 
the  armature  of  a  synchronous  converter. 
The  object  In  such  a  case  la  to  reduce  the 
■peed  or  the  frequency.  It  is  also  called  a 
tandem  or  a  concatenated  connection. 

This  term  Is  also  applied  to  a  series 
connection  of  condensers.  When  they  are 
connected  In  this  manner  the  equivalent 
capacitance  of  the  combination  Is  reduced. 
Bee  Condensers,  .static,  parallel  and  series. 

CASCADE  TIMBER  CO.— Tacoma. 
Wash.  Manufacturer  of  cedar  poles  and 
railway   ties. 

C  A  SCO. —Trade  name  for  leather  belting 
and  belt  lacing  manufactured  by  the 
diaries  A.  Schleren  Co.,  10-38  Ferry  St., 
New  York,    N.  Y. 

CASES.  rLASHLlGHT.— Flaehllght  cases 
are  made  In  a  number  of  forma  and  siies. 
The  moat  common  forms  are  the  cylin- 
drical and  vest-pocket  form,  which  la  sim- 
ilar to  a  cigarette  case.  The  cases  are 
commonly  made  of  vu" 
sheet  metal,  which  is  . 
plated.     Special  forms 


candles,  fountain  pens,  pencils,  pistols,  lan- 
terns, etc.  and  these  are  made  of  the 
same  materials.  Attractive  silver-plated 
cases  are  also  made  In  special  designs. 
The  case  always  provides  protection  for 
the  battery  and  a  switch  or  some  sort  and 
also  provides  a  mounting  for  the  reflector, 
lens  and  lamp  socket,  together  with  the 
battery  contacts. 


American  Ever  Heady  Works  of  National 
Carbon  Co..  Inc..  Thompson  Ave.  ft 
Orton   St..   Long  Island  City.  N.  T. 

Bright  Star  Battery  Co..  310  Hudson  St., 
New  York.  N.  Y. 

Burgess   Battery   Co..  Madison.   Wis. 

Battery  Co.,  The.  1362  E.  3rd  St., 


Clev 


1,  6hi. 


Dallas  Brass   ft   Copper  C 


]   Orleans 


i  Co.,  Madison. 

_ .j..    Inc..    468-486 

Broome  St..  New  York.  N.  Y. 
Niagara    Searchlight    Co..    Inc.,    Ferry    ft 
Sth      Sta..      Niagara      Falls.      " 

Novo    Mfg.    Co.,    Inc.,    124    W. 

New  York,  N.  ~      '"' 


Usona    Mfg.     Co.,     The,     1    Hudson     St. 

New   York.   N.   Y. 
Waterbury    Mfg.    Co.,     128    Grand     St. 

Waterbury,    Conn. 
Wllmlneton  F'brp  Specialty  Co.,    Wilming- 
ton,  Del.      "Wilmington   Fibre." 
CASES.      INSTRUMENT-  CARRYING.- 
.'afles  designed  to  protect  and  enclose  port- 
able  Instruments   when    not  In   use.      Thej 
re   used   on    various   instruments,   such   as. 
oltmeters,    ammeters,    wattmeters,   testing 
bIs.   fault  tinders,   and  other  portable  In- 
truments   of   a    similar   character.      Both 
'ooden   and  leather  cases  are  used.     The 
wooden    cases    are    often    made    of    cherry 
mahogany,  so  as  to  give  a  good  appear- 
M.  as  well  as  strength.     They  are  gen- 
-jllv    provided     with    a    leather    carrying 
handle.      leather   cases   are   usually  neater 
"ian  the  wooden  case  and  leas  bulky.    They 
re    nearly    always    provided    with    a    long 
loulder    strap    and    are    used    to    enclose 
leters  and  other  Instruments   used  by  In- 
spectors, trouble  men,  etc. 
Manufacturers: 
BUHRKE    CO.,     R.     H„     1238    FuIIerton 

Ave..    Chli-ago.    111. 
Redmanol  Chemical  Products  Co..  830-078 
W.  22nrt  St.,  Chicago.  111.     "Redmanol." 
Weston   Electrical   Instrument  Co..   Wav- 

erly  Park,  Newark.  N.  J. 
CASES.  TRANSFORMER.— An  iron  case 
r  tank  for  holding  and  protecting  the  core 
and  colls  of  the  transformer.  The  case 
'_.  holds  oil  which  circulates  throughout 
the   colls.     Cast    Iron   Is    used   In   making 


farther  by  providing  radiators  oi 
which    the   oil    may   be    cooled.      \  ricne    ire 
placed    entirely    around    the    circumference 
(  the   case. 
Manufacturers: 

American  Manganese  Bronze  Co., 
Holmesburg  Junction.  Philadelphia,  Pa. 

BUHRKE'  CO.,  R.  H-.  1288  FuIIerton 
Ave.,    Chicago,    111. 

Llttleford  Bros.,  463  E.  Pearl  St..  Cincin- 
nati.  Ohio. 

Ormsbv  Co..  Ltd..  The  A.  B.,  48  Abell 
St.,    Toronto.   Ont.,   Can. 

PITTSBURGH  TRANSFORMER  CO., 
Columbus  ft  Preble  Aves.,  Pittsburgh, 
Pa.     "Pittsburgh.  " 

CASH  CO..  A.  W.— Decatur,  111.  Manu- 
facturer of  valves. 

CASINO,  FIXTURE.— Fixture  casing  or 
ublng   is    generally  made   of   brass.      It   la 

such  as  plain  round,  square,  reeded  round, 
oval,  rope  and  bat  wing.  It  Is  made  In 
sites  up  to  about  one  Inch  In  diameter  in 
nearly  all  shapes  and  up  to  two  Inches  for 
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plain  round  casing.  Six-foot  lengths  are 
generally  furnished  and  the  fixture  manu- 
facturer then  cuts  It  to  the  proper  length. 
Seamless  tuhlng  or  brazed-seam  casing  Is 
the  best  grade,  although  casing  having  the 
edges  crimped  or  locked  together  on  the 
Inside  Is  also  satisfactory  for  many  pur- 
poses and  Is  much  cheaper.  This  Is  also 
made  of  steel,  copper,   zinc,  etc. 

Substitutes  for  brass  have  been  used  In  a 
number  of  cases   to   give   special  coloring 
_   and  corrosion -resisting  prop- 

White   metals   containing   zinc   In 

large  proportion  and  other  special  alloys 
which  when  polished  have  the  appearance 
of  nickel  or  sliver  plate,  but  are  much 
more    free    from    tarnishing,    are    used    In 

Manufacturers: 

Andresen   Co.,   Jacob,   258   Third  Ave.  S., 

Minneapolis,    Minn. 
Best    Electric   Corp,   418  Broadway,    New 

York.  N.  Y. 
Crescent    Brass   Products    Co.,    The,    8418 

Lake  Ave.,  Cleveland,  Ohio. 
Dallas  Brass  A  Copper  Co..   820  Orleans 

St..   Chicago.    111. 
Farles  Mfg.  Co.,  Decatur,  Bl. 
Manhattan    Brass    Co.,    332    E.    28th    St., 

New  York,  N.  Y. 
Peerless    Light   Co..    683   W.    Washington 

Blvd..  Chicago,  III. 
Phoenix  Light  Co.,   G2G  Market   SL.  Mll- 

STANDARD    ELECTRIC    &    MFO.    CO., 
~ .   Cedar  Rapids,  Iowa. 
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"Stelco." 

Waterbury     Mfg.     Co. 
Waterbury.  Conn. 

CAS- O- LUX.— Trade  name  for  desk  and 
table  lamps,  lighting  fixtures  and  lighting 
units  manufactured  by  Cassidy  Co.,  Inc.. 
16-21  Wilbur  Ave..  Long  Island  City,  N.  Y. 

CASSIDY  CO.,  INC.— 16-21  Wilbur  Ave., 
Long  Island  City,  N.  Y.  Manufacturer  of 
lighting  fixtures  and  desk  lamps.  Presi- 
dent, treasurer  and  general  manager, 
G.  W.  Cassidy;  secretary.  C.'G.  McCarthy: 
sales  manager,  W.  R.  McCoy. 

CASSIDY-  FA  I BBANK  MFO.  CO.— 6120 
S.  La  Salle  St..  Chicago.  111.  Manufacturer 
of  sheet  metal  stampings  and  wood  handles. 

CASTINGS,  ALUMINUM,  BRASS, 
BRONZE,  COPPER,  ZINC— Cast  aluminum 
Is  the  lightest  metal  In  common  use.  The  » 
ease  with  which  it  can  be  attractively  fin- 
ished makes  it  very  popular  for  table  and 
kitchen  ware,  casings  for  household  vacuum 
cleaners,  covers  for  electrical  Instruments, 
etc.  Aluminum  castings  a»  h«v»  ■■  isn 
lbs.  have  been  made,  but  c 
ildered   large  ones. 
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ft  and  porous.  It  Is  commonly  alloyed 
with  zinc,  and  less  commonly  with  copper. 
Most  aluminum  castings  change  their  char- 
acteristics at  normal  temperature  after 
casting.  This  is  called  "aging"  and  In- 
creases the  tensile  strength  and  decreases 
the  elongation. 

Brass  castings  are  of  various  copper-zinc 
alloy  composition,  often  with  a  small  per- 
centage of  lead  added,  depending  on  the 
special  purposes  for  which  the.  brass  Is 
needed.  The  alloy  Is  usually  prepared  by 
melting  the  proper  metal  Ingredlenta  In  a, 
furnace  and  then  casting  the  molten  brass 
in  molds;  scrap  brass  Is  often  remolten. 
however.  Several  types  of  furnace  are 
used.  The  oldest  still  In  service  is  the 
floor  type  furnace,  using  coke  fuel  and  a 
crucible;  there  are  also  various  forms  of 
tilting  or  continuously  rolling  furnaces 
mounted  on  pedestals  and  using  oil  or 
gas  for  fuel;  the  most  modern  type  Is  the 
electric  brass  melting  furnace,  which  is 
either  tilting  or  rolling  furnace  using  the 
electric  resistance  or  arc  principles  for 
heating  the  charge.  In  fuel-tired  furnaces, 
In  order  to  prevent  burning  the  zinc  the 
copper  Is  usually  melted  first  and  the  zinc 
and  lead  then  added.  (For  details  and  ad- 
vantages o(  electric  brass  melting  furnaces, 
see  Furnaces,  electric,  brass  melting.)  The 
temperature  of  the  charge  Is  often  checked 
by  a  thermocouple  thrust  directly  Into  the 
charge.  Brass  castings  are  especially  de- 
sirable where  lightness  and  strength  are 
desired.  In  combination  with  nonrustlng  and 
ornamental  qualities.  Moat  cast  parts 
forming  conducting  parts  of  an  electrical 
appliance  are  of  brass. 

In  many  cases  In  which  a  high  copper 
alloy  Is  desired,  especially  where  both  high 
conductivity  and  toughness  are  necessary, 
bronze   castings  are   used.     The   more  cop- 

Ser  used  In  the  alloy  the  higher  Its  con- 
uctivlty.  Trolley  wheels  Illustrate  a  pro- 
nounced demand  for  both  toughness  and 
high  conductivity.  The  foundry  methods 
used  in  making  bronze  castings  are  prac- 
tically as  used  In  making  brass.     For  spe- 
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form  to  the 

bronze,  manganese  to  give  manganese 
bronze,  aluminum  [or  aluminum  bronze, 
etc.  Manganese  bronie  with  a  tensile 
strength  as  high  as  90,000  lbs.  per  sq.  In. 
and  an  elongation  of  10%  Is  obtained.  A 
bronie  containing  from  16%  to  £t>%  of  tin 
Is  used  In  bells,  gongs,  whistles,  etc.,  where 
resonant  quality  Is  desired.  Bronie  with 
a  tin  content  of  about  11%  and  a  maximum 
of  0.2%  phosphorus  Is  much  used  for  the 
worm   ges,rs   of  motor-truck  axles. 

Copper  castings  are  used  where  the  best 
obtainable  electrical  conductivity  Is  de- 
manded, where  resistance  to  the  action  of 
certain  substances  la  necessary,  or  where 
a  high  ornamental  finish  Is  required. 
Many  high-grade  lighting  fixtures,  espe- 
cially for  table  use.  are  of  copper  cast- 
ings. Fuse  and  switch  clips,  heavy  cable 
terminal  lugs,  busbar  connectors,  brush- 
holder  parts,  etc.,  are  nearly  always  of 
pure  copper  castings.  Tbe  preparation  of 
copper  castings  Is  much  the  same  as  that 
of  bronze  or  brass  except  that  by  careful 
addition  of  small  amounts  of  certain  other 
metals  the  castings  can  be  made  more 
tough  without  much  sacrifice  in  conductiv- 
ity. 

On  account  of  Its  porosity  and  struc- 
tlonal  weakness  the  use  of  pure  or  un- 
alloyed sine  In  castings  is  comparatively 
limited.  Probably  the  most  extensive  use 
to  which  zinc  castings  are  put  in  electrical 
work  la  as  electrodes  of  primary  batteries. 

Electrical,  manufacturers  often  find  It  of 
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clal    facilities    for    th< 

Manufacturer*. 

Algoma     Steel     Corp.,     Ltd.,     Sault     Ste. 
Marie.   Ont.,   Can. 

American  Foundry  Co.,  Inc..  The,  Spring- 
field Ave.  ft  S.  11th  St..  Newark.  N.  J. 

Bawden   Machine   Co.,    Ltd.,    103-75   Ster- 
ling Road,  Toronto,   Ont.,  Can. 

Bayer    Foundries    Co.,     4057    Park    Ave., 
St.   Louis,  Mo. 

BENJAMIN  ELECTRIC  MFG.  CO.. 
W.  Washington  Blvd..  Chicago. 
(See    display   adv.    pages    1231-1234/ 

Bosworlh-Ard  Machine  ft  Foundry 
Annlston,    Ala. 

Bronie    Metal    Co..    30    Church    St.,    New 


Mansfield.    Ohio.      (Brass  t 
Caldwell   ft    Co..    Inc.,    Edward    F„ 

W.  16th  St.,  New  York,  N.  T. 
Cambridge  Brass  Co.,  S15  Somerville 

Cambridge.  Mass.     (Brass  for  fixtures.) 
Capitol      Brass      Works,      Detroit.      Mich. 

"Capitol." 
Champion  Brass  Works.  Coidwater,  Mich. 
Champion    Hardware   Co.,    Geneva,    Ohio. 
Chickasaw      Machine      ft      Foundry      Co., 

Memphis.    Tenn.      (Brass.) 
Clarksvllle    Foundry   ft    Machine    Works. 

Red  River  St.  ft  L.  &  N.  R.  R  .  Clarks- 

Cleveland  Crane  ft  Engineering  Co.,  The, 
Wk'klilTe,  Ohio. 

Cooley  Electric  Co.,  George  R.,  912  West- 
ern  Ave..   Seattle.  Wash. 

Crescent  Brass  Products  Co.,  The.  8*10 
Lake   Ave.,   Cleveland,   Ohio   (brass). 

Dale  Lighting  Fixture  Co..  Inc..  107-9  W. 
13th  St..  New  York.  N.  Y.  (brass). 

Doehler  Die-Casting  Co.,  Court  ft  Hunt- 
ington Sts.,  Brooklyn.  N.  Y.  (aluminum, 
brass,  bronze,  tin.  lead,  xlnc),  "Do-DI" 

Dominion  Steel  Products  Co.,  Ltd.,  Brant- 
ford.  Ont.,  Can. 

Dow.  Inc..  L.  B.,   Kcene.   N.  H. 

Eagle  Smelting  ft  Refining  Works.  Ltd.. 
41-46  Prince  St..   Montreal.  Que,,   Can. 


Electric  Mai 
Pa. 


.  The.  North  Bast, 

Electrical    Engineers    Equipment    Co.;    36 

S.    Desplaines    St.,    Chicago,    111. 
Empire    Brass    Mfg.    Co..    Ltd.,    London 

Ont..  Can.  (brass  for  electric  fixtures) 
Partes  Mfg.  Co.,  Decatur.  III. 
Fischer- Sweeny    Bronze     Co.,     Inc.,     1301 

Grand  St..  Hoboken.  N.  J. 
Flour  City  Ornamental  Iron  Co.,  37th  St. 

A  28th   Ave.   S.,    Minneapolis.   Minn. 
Franklin    Die-Casting  Corp.,   Magnolia  A 

Glfford    Sts.,    Syracuse.    N.    Y.    d ' 


Jam. 
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New  Haven, 

Griffiths  A  Son,  James  A..  1316-1117  But- 

tonwood    St..    Philadelphia,    Pa. 
Hall  Switch  A  Signal  Co..  Garwood,  N.  J. 


Hanson    Clutch    A    Machinery    Co.,    The, 

Tiffin.  Ohio. 
Harley  Co.,  The.   Page  Blvd.,   Springfield, 

Harris '  A    Co..    Arthur,     212    Curtis    St., 

Chicago.  III. 

cCanna     Co.,     2025     Elston     Ave., 

Chicago.  III. 
Hungerford   Brass   A   Copper  Co.,    U.   T., 

SO    Lafayette  _  St.,     New    York,     N.    Y. 

Illinois  Malleable  Iron  Co..  1B01-182B 
Diversey  Pkwy..    Chicago.    111. 

Illinois  Smelting  A  Refining  Co.,  410  N. 
Peoria  St..  Chicago,  III.     "XLNT." 

INTERIOR  LAMP  A  FIXTURE  WORKS. 
4883   N.    Clark   St.,   Chicago.    111. 

L.  A.  Brass  Foundry.  1539  E.  16th  St.. 
ilea.    Cat.    (brass). 


Loeffelholz    A    Co..    170-182    Clinton    St. 


Play      _ __...-    - 

I.unkenhelmer  Co.,  The,  Cincinnati,  Ohio. 
Marine- Hard  ware- Equipment    Co.,    South 

Portland.    Me.    (bronze). 
McClave-Brooks  Co.,    Poplar  St.   ft   Park 

Pi..    Scranton.     pa.     (aluminum,    brass, 

Meyerberg  Co.,    The,    833   S.    Qrand   Ave., 

Los  Angeles.  Cal. 
More-Jones    Brass    A    Metal   Co.,    3132-44 

N.   Broadway.    St.  Jj>uls.    Mo. 
Mueller   Mfg.    Co..    Ltd..    W.    H..    Sarnia. 

Ont..   Can. 
Munnlng  A  Co.,  A,  P.,  Church  St..  Mats- 
National    Bronze    ft    Aluminum    Foundry 

Co.,  The.  Cleveland.  Ohio.     "Nabralco." 
National   Electric  Co..   303  Kanawha  Na- 

'   Bldg..  Charleston,         "" 


.\  el's , 


-MrK. 


Wash. 


Bldg. 


Newman    Mfg.    Co.,    717-21    S  yea  mo 
'Smelting    Co.. 


■aclflcMetal  Works,  1B3-159  1st  St!,  San 
White     Metal    ft     Machine     Co. 


Parker 

South  _ 

Peerless   Light    Co.,    663    W.    Washington 

Blvd..   Chicago.    III. 
Pennsylvania    Pump    A    Compressor   Co., 

Easton.    Pa.    (brass).      "Pennsylvania. " 
I'OLACHECK    ft    BHO.    CO..    CHARLES. 

217    3rd    St..    Milwaukee,    Wis. 
Reading      Brass      Works,      Reading.      Pa. 


(bra 


ft     Co. 


Catharine 

Rempis    ft    Oallmeyer    Foundry    Co.,    624 

Front     Ave.,     N.     W.,     Grand     Rapids, 

Mich,    (brass    and    aluminum), 
Richardson  Brass  Co..  The  Edbro,  318  N. 

Holllday  St..   Baltimore.   Md. 
Rome   Mfg.   CO..    Rome,    N.    Y.      "Rome." 
St.  CatharlneR  Brass  Works.  The,  George 

St.,   St.  Catharines,  Ont..  Can. 
ST.     LOUIS     BRASS     MFO.     CO..      2«1E 

Washington       Ave.,      St.      Louis,      Mo. 

(brass,  Tironze). 
Ssnl    Products   Co..   209  W.  Randolph  St., 

Chicago,   III. 
Sherman.    Eugene    M..    Believue.     Wash. 

(brass). 
STANDARD    ELECTRIC    A    MFG.    CO.. 

308    1st   Ave..    E..    Cedar   Rapids,    Iowa. 

Tullman  '  Brass    A    Metal.    Ltd..    Wilson 

St.,   Hamilton.   Ont..   Can. 
Termaat-Monahan     Mfg.     Co..     Oshkosh, 

Wis,    (cast    Iron). 
Thompson     Machinery    Co.,     Ltd.,    Qrand 

Titanium  Bronze  Co..  Inc..  Sugar  A 
Lafayette  Sts..  Niagara  Falls,  N.  Y. 
(pure    copper). 

United   Metal  Mfg.  Co.,  Inc..  27  Shipping 


United   Metal  Mfg.  Co.,  Int 
St..   Norwich,    Conn. 


bearing    Bronze    Co..   Wlnsted. 
and   aluminum), 
erbury     Mfg.      Co..      236     Grand     St.. 


Waterbury,     .... 
Watson,    Frye    Co- 
st.,   Bath.    Me.    " 


Ltd..    213-223    Front 
-ass  and   bronze). 
,    J.    H.,    Ill   N.    3rd    St., 


Brooklyn,    N.  Y. 

CASTINGS,  DIE Die  castings  are  madt 

In    automatic   machines    handling   carefully 


cooling    and    give 


e  88%  sine.  8%  tin 


4%  copper.  Tin- base  alloys  used  86% 
tin,  6%  copper  and  8%  antimony.  Lead- 
base  has  83%  lead  and  17%  antimony.  One 
of  the  most  useful  alloys  for  die  casting 
Is  the  aluminum  base.  92%  aluminum  and 
8%  copper.  Manganese  bronze  having  a 
tensile  strength  of  SO.OOO  lbs.  per  sq.  In. 
and  a  melting  point  of  l.BOO'F.  Is  die-cast 
so  accurately  that  only  a  few  thousandths 
of  an  Inch  need  be  removed  In  finishing. 
The  uses  to  which  die  castings  are  com- 
monly put  are  very  numerous;  In  general, 
Lhey  Include  practically  all  small  parts  In 
which  It  Is  desired  to  secure  both  strength 
and  quite  accurate  dimensions  with  little 
or  no  subsequent  machining  or  finishing 
work.  Among  these  are  parts  of  appli- 
ances. Instruments,  meters,  automotive 
electrical  equipment,  etc.  The  die-casting 
process  Is  especially  suited  to  production 
in  large  quantities,  and  under  these  con- 
ditions gives  high  quality  as  well  as  quan- 
tity at  relatively  low  cost.  The  process 
requires  special  equipment  and  skill  and 
o-Evea  1....I  i-e«ults  when  the  castings  are 
iders  who  are  specialists  In 
nits  line,  such  companies  are  usually  pre- 
pared to  give  estimates  based  on  detail 
drawings  and  specifications  and  In  many 
cases  can  make  suggestions  for  improve- 
ment of  designs. 
Manufacturers: 
Acme    Die    Casting    Corp.,     87    36th    St.. 

Brooklyn.  N.  Y.  "Alumac." 
Alemlto   Die-Casting  ft   Mfg.   Co.,    341-61 

W.    Chicago   Ave..   Chicago.    111. 
BARN  HART       BROS.       ft       8PINDLER. 
Monroe    A    Throop    Sts..    Chicago.    III. 
"Superior,"      "Tenso."       (See     display 
adv.  page    1329  ) 
Bushneil    Mfg.    Co..    2926   Telegraph  Ave., 

Berkley,  Cal. 
Carllle   ft    Doughty,    Inc.,    2630    N.    Broad 

St..   Philadelphia.   Pa.    "C,   ft   D." 
Doehler  Die-Casting  Co..  Court  A  Hunt- 
ington St..   Brooklyn,  N.  Y. 
Franklin   Die-Casting  Corp.,    Magnolia   ft 

Glfford   Sts..   Syracuse,  N.  Y. 
Hungerford   Brass   ft   Copper  Co.,   V.    T., 
80    Lafayette    St..     New    York.    N.     Y. 
"Star    Bra    "  " 
Illinois  Sn    ' 

Peoria  £_.,   „-.   . ...  _..  .  . 

Legler-Ellerman  Co..  The.  Dayton,  t 
Lough    Bros.,    90    West    St.,    New    York. 

N.    Y. 
Milwaukee  Die   Casting   Co.,   29T   4th  St., 

Mllwauke.    Wis. 
Mueller    Mfg.    Co..    Ltd.,    W,    H..    Sarnia. 

Ont.,   Con. 
National    Lead    Co.,    11!    Broadway,    New 


Mfg.   Co.,   Rome.   N.   Y,     "Rome." 

Stewart  Mfg.  Corp.,    4638  Fullerton  Ave., 

Chicago,  ill. 

Tallman  Brass  ft  Metal,  Ltd.,  Wilson  St.. 
Hamilton.   Ont.,   Can. 

Titanium  Bronze  Co.,  Inc..  Sugar  ft 
Lafayette  Sts.,  Niagara,  Falls,  N.  Y. 

Twin  City  Die  Castings  Co..  Talmage  * 
33rd  Aves.,  S.  E..  Minneapolis.  Minn. 

Veeder  Mfg.  Co..  Sargeant  ft  Garden  Sts., 
Hartford,  Conn. 

CASTINGS.  ELECTRIC  STEEL.— Elec- 
tric steel  castings  are  those  made  from 
steel  that  has  been  molten  In  an  electric 
furnace.  The  furnaces  used  are  either  of 
the  arc  or  resistance  types.  The  advan- 
tages of  electric  steel  castings  are  numer- 
ous, among  these  being  the  following;  The 
steel  Is  much  more  uniform  in  composition 
and  more  homogeneous  throughout  any 
casting;  It  has  been  found  In  general  aver- 
age practice  that  electric  steel  Is  uniformly 
better  (or  castings  by  a  very  high  percent- 
age;   It   Is   practically   free  from    blowholes 

centage  of  rejections  in  castings  Is  very 
much  reduced;  electric  steel  can  be  poured 
at  a  much  higher  temperature  in  a  still  or 
dead    (  —  -"•■-    ■■■-■'    ■■    >-- 

castings  with  regularity  and  with- 
out a  high  percentage  of  rejections.  As 
a  result  of  these  and  other  advantages  elec- 
tric steel  castings  are  now  used  for  many 
purposes  not  available  heretofore  for  steel 
castings.  It  haa  permitted  meeting  the 
demand    for    quality    products    of    various 

~  iparlsons  between  electric  steel 
sarth  steel  have  shown  the  for 


kind?. 


Invar 


lijly    i 


■   in   ( 


lalle 


strength,     purity    and     „ 

tonnage  of  electric  steel  castings  produced 
in  the  United  States  in  the  last  few  years 
has  rapidly  Increased.  In  1914  the  total 
electric  steel  prdouction  was  24.00*  tons, 
whereas  In    1918  It  was  611.364  tons. 

Unless  the  manufacturer  has  sufficient 
need  for  electric  steel  castings  to  warrant 
installation  of  an  electric  furnace  for  their 
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specialty  o(  producing 

have  made  a  careful  study  of  the  methods 
for  securing  the  best  results  and  have 
equipment  available  for  securing  electric 
steel  of  various  compositions  to  meet  any 
special    requirements. 

Manufacturers: 

Belle  City  Malleable  Iron  Co.,  16(H)  Kewa- 
nee    St..    Racine.-  Wis. 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvl- 
dere   St..   Sherbrooke,   QUe.,   Can. 

Chicago  Steel  Foundry  Co..  3720  S.  Ked- 
lie   Ave..   Chicago.    111. 

Crucible    Steel    Casting    Co.,    Lansdowne. 
Pa. 

Falk  Co..  The.  Milwaukee.  Wis. 

Lebanon  Gear  ft  Machine  Works,  lfith  ft 
Forge  Sts..   Lebanon,   Pa. 

McConway  A  Torley  Co.,  The,  Pittsburgh. 
Pa. 

Pressed    Steel     Car    Co..    307    5th    Ave.. 
Pittsburgh,   Pa. 

Racine  Steel   Castings  Co.,   Racine,   Wis. 

Wharton,     Jr..     C.      Co.,     Inc..     William. 
Easton,  Pa. 

CASTINGS,  MALLEABLE  IRON Mal- 
leable cast  iron  has  physical  properties 
between  those  of  gray  iron  and  steel  cast- 
ings. Its  tensile  strength  varies  between 
40.000  and  60,000  lbs.  per  sq.  In.  with  an 
elongation  of  from  314%  to  6!4%.  Malle- 
able Iron  is  preferred  to  ordinary  gray  Iron 
for  uses  involving  twisting  or  bending 
stresses.  Impact,  etc.  Owing  to  the  method 
of  Its  manufacture,  malleable  castings 
should  be  used  as  nearly  as  possible  In 
their  original  condition.  Malleable  Iron 
lends  Itself  to  the  manufacture  of  the  light 
sections   so   often   necessary   In    electrical 

work,  such  as  brackets,  steps.  

and   pipe   racks,   clamps,   swl 
other   fittings,   etc. 

Malleable  castings  have  a  majority  of  the 
carbon  content  In  combined  form.  They 
are  annealed  at  a  temperature  of  G25  to 
87S°C  for  about  60  hours.  The  combined 
carbon  Is  reduced  to  graphite  and  occurs 
in  finely  powdered  form.  The  skin  or  coat- 
ing of  the  metal  has  all  of  the  carbon  elim- 
inated, leaving  minute  cavities.  Very  thin 
pieces  when  annealed  can  have  all  of  the 
carbon  removed.  If  the  casting  Is  annealed 
In  time  or  fireclay  the  carbon  Is  deposited 
as  temper  carbon  Instead  of  being  removed. 

M  a  nuf actu  re  rs : 

Acme  Steel  *  Malleable  Iron  Works,  Inc., 
Z45  Military  Rd..   Buffalo.  N.    T. 

Badger  Malleable  ft  Mfg.  Co..  South  Mil- 
waukee. Wis. 

Belle     City     Malleable     Iron     Co..   a1600 


Kew, 


!    St.. 


Eastern  Malleable*  Iron  Co..  The,  Nauga- 

Frankl'in   Machine  Co.,   Providence,    R.   I. 
Illinois     Malleable     Iron     Co.,     1801-1*26 

Dfversey    Pkwy.,    Chicago,    III. 
Lough    Bros..    90    West    St.,    New    York, 

N.    Y. 
Malleable    Iron    Fittings    Co..    Branford, 

Conn. 
Marion   Malleable    Iron  Works.   The.   Box 

SOS.  Marlon,   Ind.      "Marion." 
Mesta  Machine  Co..  West  Homestead,  Pa. 
MoUne  Malleable  Iron  Co.,  St.  Charles.  II' 
St.     Louis    Car    Co.,    8000    N.    Broad  wa; 


St.    . 


i.   Mo.  * 


St.     IauIb    Malleable    Casting    Co.,    7701 
N.    Conduit  Ave.,  St.   Louis.  Mo. 

Standard   Steel  Works  Co..  500  N.   Broad 
St..     Philadelphia,   Pa.      "Standard." 

Trenton     Malleable     Iron     Co.,     Trenton, 
N.    J. 

CASTINGS,  MISCELLANEOUS,  -IRON 
AND  STEEL  FOR  MOTORS,  GENER- 
ATORS, ETC.— In  the  construction  of  mo- 
tors; generators,  synchronous  converter! 
and  other  electrical  machinery,  casting! 
are  frequently  required.  Although  man> 
manufacturers  of  such  machinery  have 
their  own  foundries,  in  many  cases  It  It 
found  advantageous  to  have  the  castings 
made  In  an  outside  foundry,  and  there  are 
founders  who  have  made  a  specialty  of 
making  castings  for  the  frames  of  mt" — 
and  generators,  for  bases,  bearing  pedes 
spiders  for  large  armatures  and  revolving 
fields,  and  other  parts.  For  the  field  frame; 
it  la  important  that  Iron  or  steel  of  special 
magnetic  quality  should  be  used.  This  li 
particularly  true  of  a.-a  machines  In  which 
the  hysteresis  loss  can  be  materially  re- 
duced by  using  metal  of  special  quality. 

Manufacturers: 

Bayonne     Steel     Casting     Co.,     Bayonne, 
N.  J. 


Crucible    Steel    Casting   Co.,    Lansdowne, 


Parker  White  Metal  ft  Machine  Co..  South 

Erie,    Pa. 
CASTINGS,    SPECIAL     ALLOY.— Special 
Hoys  are  often   used    In    making  castings 


acids,  etc.,  and  othei 
and  lightness  or  to 
properties  for  i — '"" 


the  c 


i    other 


strength 
desirable 
•r  tilloi-s, 

specially 


rasa  and  bi 
suited. 

Manufacturers: 

Aterlte   Co.,   Inc..  John  ft   William   Sts., 
New   York.    N.   Y.      "Sterlte"    noncor- 
rosive  alloy. 
Crucible    Steel   Casting    Co.,    Latisdowne, 

**■ 

Erie  Forge  ft  Steel  Co..  Erie.  Pa. 

Parker  White  Metal  ft  Machine  Co., 
South  Erie,  Pa. 

CASTLE.— Trade  name  for  Bre  extin- 
guishing liquid  manufactured  by  James  M, 
Castle,  Inc..  1210-12  Arch  St..  Philadelphia, 
Pa. 

CASTLE.— Trade  name  for  electric  ster- 
ilizers manufactured  by  the  Wllmot  Castle 
Co..  1156  University  Ave..  Rochester,  N.  Y. 

CASTLE  CO.,  WILMOT.— 1156  University 


pa  rat  us.  Business  established  1883.  Presi- 
dent and  treasurer,  Wllmot  Castle:  vice- 
president.  Arthur  Castle;  secretary  and 
general    manager.   Wllmot  V.   Castle. 

CASTLE,  INC.,  JAMES  M.— Philadelphia, 
Pa.  Manufacturer  of  fire  extinguishers. 
Business  established  1913.  President.  C.  B. 
Ford:  secretary  and  treasurer.  E.  C.  Moore. 
Main  office,  1210-12  Arch  St.,  Philadelphia, 
Pa.  Branch  offices.  108  South  St.,  Bait' 
more.  Md.r  220  N.  4th  St.,  Newark.  N.  J. 

CASTNER  CELL.— One  of  the  early  elec- 
trolytic alkali -chlorine  cells.  It  consisted 
of  a  slate  box  4  ft.  square  and  B  Ins.  high, 
divided  Into  three  equal  compartments  by 
vertical  partitions,  which  did  not  quite 
reach  the  bottom  of  the  cell.  The  bottom 
was  covered  with  a  layer  of  mercury,  which 
could  thus  pass  from  one  compartment  " 
the  other,  and  which  was  made  to  clrc 
late  by  rocking  the  cell  slowly  by  mea 
of  a  pivot  at  one  end  and  a  small  eccenti 
at  the  other.  In  the  two  outer  divisions 
graphite  anodes  entered  the  brine  electro- 
lyte and  chlorine  escaped  through  outlets 
In  the  cover,  the  mercury  being  cathode. 
In  the  inner  compartments  the  mercury  at 
anode  discharged  sodium  Into  an  alkali 
solution,  an  iron  grid  being  the  cathode. 
The  mercury  was  thus  being  alternately 
charged  and  depleted  of  sodium.  As  the 
efficiency  of  charging  was  less  than  that 
of  discharging.  It  was  necessary  to  a" 
!■%  to  10%  of  the  current  so  that  It  passed 
through  the  brine  compartment  only  and 
not  through  the  alkali,  otherwise  the  mer- 
cury anode  became  free  of  sodium  and  wai 
oxidised. 

CASTNER-KELLNER  CELL.—A  mod- 
ification Of  the  Castner  cell  in  which  n< 
current  passes  through  the  alkali  com 
par t men  t.  Usually  accomplished  by  hav 
Ing  the  iron  electrode  In  this  compartmenl 
dip  directly  into  the  amalgam,  causing  it 
to  be  discharged  by  local  action  and  not 
by   the   generator  current. 

CASTNER     PROCESS.— Sodium     Is    i 
duced    from    molten    sodium    hydroxide 
this  process,  which  Is  carried  on  at  Niagara 
Falls.      The  cell  Is  a  cast  Iron   pot  with  a 
cylindrical  extension  at  the  bottom  through 
which  enters  an  Iron  cathode.     The   a 
suspended    at    the    top    la   a    nickel 

Sodium    liberated  at   the   cathode   Is 

vented  from  reaching  the  anode,  where  It 
would  be  redlssolved.  by  a  cylindrical  acr — 
with  extension  of  fine  wire  gauze  aurroi 
ing  the  cathode.  The  molten  sodium  Is 
ladled  out  by  perforated  spoons  which  re- 
tain the  sodium  and  allow  the  hydroxide 
to  pass  through.  The  temperature  must 
be  kept  ]ust  above  the  melting  point  of 
the  electrolyte,  that  la,  at  about  31"  " 
320°C.  Above  826°  the  yield  of  sodlun 
comes   practically    zero. 

CASWELL-RUNYAN  CO.,  THE.— Hunt- 
ington. Ind.   Manufacturer  of  portable  elec- 

1» 


trie  lamps.  President,  Winfred  Runyan; 
vice-president,  John  A.  Snyder;  secretary 
and  treasurer,  J.  W.  Caswell. 

CATALYST. — A  substance  whose  pres- 
ence favors  the  combination  of  other  sub- 
stances, without  Itself  entering  Into  the 
products  of  the  reaction.  For  example, 
finely  divided  platinum  facilitates  or  ac- 
celerates the  union  of  hydrogen  with  oxy- 
gen. Such  substances  are  extremely  useful 
In  synthetic  chemiatry. 

CATAPH  OR  ESI  8.— Electric  osmose  or 
tendency  for  a  liquid  to  pass  from  an  elec- 
trode through  a  porous  medium  and  mix 
with  other  liquids  on  the  other  side.  It  Is 
sometimes  used  In  medicine  to  Introduce 
drugs  into  the  human  body  or  to  remove 
injurious    matter. 

CATARACT.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
1P0O  Washer  Co.,  215  Clinton  St..  Bingham- 
ton,  N.  T. 

CATCHERS  AND  RETRIEVERS,  TROL. 
LEY.— Compact  devices  to  hold  the  trolley 
pole    from    flying   up    and    damaging    the 
overhead  wires  when  from  any  cause  dur- 
ing the   operation   of   the   car  the   trolley 
wheel  leaves  the  wire.    The  main  features 
are    large,    flat    spiral    springs,    dogs,    cams 
and    ratchets  connected   to   the   barrel   on 
which  the  trolley  rope  Is  wound  and  so  ar- 
ranged that,  in  the  catcher,  a  Jerk  on  the 
rope  caused  by  the  wheel  leaving  the  wire 
will  hold  the  trolley  pole  In  a  fixed  position. 
In    the   retriever,    the    same  action    on   the 
rope   causes  the   mechanism   to   wind   the 
rope,  and  pull  the  polo  down  clear  of  the 
overhead  wires.     Catchers  are  adapted   to 
slow-speed    cars    and    retrievers    to   high- 
speed or  interurban  oars. 
Manufacturers; 
Earll.  Charles  I..  York.  Pa. 
ELECTRIC    SERVICE    SUPPLIES    CO.. 
I7th  ft  Cambria  Sts.,  Philadelphia.  Pa. 
Keystone    trolley    catchers   are   atrong 
and    durable    and    are    unique    In    that 
they  consist  of  few  parts.     They  catch 
the    trolley    pole    almost    Immediately 
after  the  pole  leaves  the  wire,  the  ac- 
tion  of  the   centrifugal   pawls   making 
them   extremely    sensitive.      They   are 
made    to    withstand    long    wear    and 
rough  usage. — Adv. 
OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 
The   O-R  cati>h«r.    for  <dty  cars,    stops 
a  the  wire  and 

_  ._—._. O-B  retriever, 

for  high  speed   service,   pulls  the  pole 
below  the  span  wire.     Both  are  sturdy 
and  simple. — Adv. 
Trolley  Supply  Co.,  The,  Maasillon,  Ohio. 
"Ideal"    catcher.    "Knutaon"    retriever. 
CATENARY— The   curve  assumed   by  a 
perfectly  flexible,  uniform,  Inextenslble,  fine 
strand    In   equilibrium    under   tension    and 
gravitational    forces    when    supported    be- 
tween two  points.     This  Is  exemplified  ap- 
proximately   by    a    chain,    rope    or    flexible 
cable  supported  freely  between  two  points 
of  about  the  same  level.     Its  application  to 
the   electrical    Industry    Is    In    the    catenarv 
system    of    trolley    line    construction    used 
for    high-speed    electric    railway    tines.      It 
In    also   approximately   the    curve    obtained 
In  transmission  line  spans,  although  In  this 
cane    the    shape    Is    not    of    material    im- 
portance. 

Applied  to  trolley  line 
consists  In  Its  simplest  fori 
senger  cable  supported  on 
forming  a  catenary  curve.  ' 
Is  suspended  below  the  n 
by  means  of  hangers  at 
and  of  such  lengths  as  to 

line  without  sag.    Thei . 

pound  catenaries  which    In  c__  - --  . 

sist  of  a  track  messenger  strand  support- 
ed by  Insulators  that  are  suspended  from 
a  main  grounded  messenger  supported  on 
crosB  bridges,  or  some  similar  combination. 
The  catenary  construction  permits  the  use 
of  higher  voltage  trolley  lines  and  also 
higher  speeds  or  better  current  collection 
at  high  speeds. 

CATENARY  FITTINGS,  MISCELLA- 
NEOUS.— There  are  a  number  of  miscel- 
laneous fittings  used  In  catenary  construc- 
tion for  trolley  tines  not  listed  elsewhere. 
Special  supporting  brackets  for  pole  mount- 
ing are  required  to  support  the  tee  bracket 
arm.  The  messenger  Insulator  pins  for 
mounting  the  porcelain  Insulators  are  made 
of  malleable  Iron  usually  and  are  of  Special 
shape.  Where  duplex  construction  Is  used. 
I.e.,  one  copper  trolley  used  as  a  feeder 
and  one  steel  contact  wire  supported  below 


n  of  steel  mes- 


e  also  used  com- 
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It,    special    clamps    and    hangers,    etc..    are 

required.  For  ordinary  construction  on 
curves  pulloff  hangers  or  pullovers  are  re- 
quired to  pull  the  trolley  and  messenger 
Into  position.  These  are  special  forms  of 
hangers  or  are  entirely  separate  articles  In 
other   rases. 

To   prevent   side   sway   In     the    wind     or 
when  a  car  Is  passing  underneath,  steady 

special  malleable  Iron  fitting's  for  fastening 
to  a  special  guy  wire  or  cross -span  cable, 
to  clamp  the  trolley  wire  and  prevent  side 


or 

connectors    for    catenary    construction 

Manufacturer*: 

Canadian   General   Electric  Co.,    Ltd, 
King  8U  W,,  Toronto, 


Canadian  Westlnghouse  Co..  Ltd.,  Hamil- 
ton,   Ont.,    Can. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  &  Cambria  Bts.,  Philadelphia.  Pa. 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  T.   (See  adv.  pages  1203-1223. 


OHIO  F 


.,  THE.  Mansfield.  Ohio. 


ers  are  used  to  suspend  the  trolley  wli 
from  the  messenger  strand  giving  the 
catenary  curve.  In  the  flexible  type  of  con- 
struction the  hanger  Is  loosely  looped  over 
the  messenger  to  permit  a  free  movement 
of  the  trolley  vertically  and  la  gripped  to 
the  trolley  wire.  In  rigid  construction  the 
hangers  are  rigidly  attached  to  both  the 
messenger  and  the  trolley.  One  common 
form  of  hanger  for  this  latter  construction 
consists  of  a  two-piece  malleable  iron  clamp 
fastened  to  a  steel  hanger  rod  by  tighten- 
ing a  nut  on  the  clamping  bolt,  with  a  mes- 
senger clip  or  means  for  fastening  rigidly 
to  the  messenger  wire.  There  are  numer- 
ous modifications  of  the  messenger  clips 
and  also  of  the  clamping  member,  for  which 
trolley  ears  are  very  often  used.  For  the 
flexible  construction  the  same  types  of 
trolley  clamps  or  trolley  rars  are  used.  In 
the  simplest  forms  a  steel  rod  fastened  to 
the  clamp  has  Its  upper  end  formed  Into 
a  small  loop  which  Is  shipped  open.  This 
Is  hooked  over  the  messenger  wire  and  the 
loop  closed  with  a  hammer.  Others  have  a 
steel  strap  which  has  a  loop  In  It  with 
spring  action  and  designed  to  snap  over  the 
messenger.  Other  types  have  open  loops 
of  steel  strap  or  rods,  extending  from  the 
trolley  ear  or  clamp  to  the  messenger  wire 
and  fastened  under  the  bolt  which  holds 
the  clamping  members  together.  There-are 
also  modifications  of  these  types  and  other 
methods  are  also  used. 

Manufacturers: 

Canadian  General   Electric  Co..    Ltd.,   £12 
King  St..  W.,   Toronto,   Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  Hamil- 
ton. Ont.,  Can. 

ELECTRIC     SERVICE    SUPPLIES    CO.. 
17th  &  Cambria  Sts..  Philadelphia.  Pa. 

GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 

OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 
"O-B." 

.  MFG. 
-„.  (See  dis- 
play adv.  pages  1395-1102.) 

CATHODE— The  plate  or  terminal  by 
which  electricity  (conventionally)  leaves  an 
electrolyte.      The    electrode    towards    which 

lytic  cell.  The  electrode  which  is  connected 
lo  the  negative  pole  ( —  pole)  of  a  d-c. 
generator  or  storage  battery,  or  to  the  line 
pole  of  a  primary  cell,  or  its  equivalent. 

CATHODE   RAYS.— These  rays  are  pro- 
duced when  an  electric  discharge  Is  passed 
Ich   the  gas 


0.0 1    i 


By   passing   a 
through  an  open: 


of  r 


beam  of  these  rays 
a  metal   plate  and 

a  magnetic  field  at 

right  angles  to  the  direction  of  the  beam 
it  will  be  deflected  from  Its  path.  This  can 
be  seen  by  the  motion  of  a  spot  of  light 
produced  where  the  cathode  rays  fall  upon 
a  fluorescent  screen.  The  direction  of  de- 
flection Indicates  that  the  rays  are  nega- 
tively charged  particles.  By  measuring  the 
deviation  produced  by  electric  and  magnetic 
fields  of  known  Intensity,  J.  J.  Thomson 
was  able  to  determine  the  velocity  of  the 


rays.  This  he  found  to  be  about  one-tenth 
the  velocity  of  light,  or  more  than  18.000 
miles  per  second.  He  also  showed  that  the 
mass  of  the  particles  was  about  1/lSOO  of 
the  mass  of  a  hydrogen  atom  and  that  It 
was  the  same  no  matter  what  gas  was 
present  In  the  tube.  The  charge  carried 
by  each  particle  has  been  found  to  be  4.7 
x  10-'  electrostatic  units,  or  about  1.6  X  10-i 
coulombs. 

Cathode     rays     produce     fluori 


I   bodies 
colored    flu  or 


Glas 


ecioi 


a  show  different 
If    the    cathode    Is 

_  brought  to  a  focus  and 

a  thin  metal  plate  placed  at  the  focus  may 
be  heated  to  redness  or  even  to  white  heat 
by  the  energy  of  the  Impacts.  When  the 
cathode  rays  are  stopped  by  striking  a 
target  of  heavy  metal,  such  as  platinum 
or  tungsten.  X-rays  are  produced. 

CATHODES.  MISCELLANEOUS— 
Cathodes  for  electrolytic  processes  vary 
considerably  depending  upon  the  purpose 
Tor  which  the  process  Is  used.  If  It  Is  for 
an  electroplating  cell,  the  cathode  consists 
of  the  article,  part  or  product  upon  which 
the  deposit  Is  desired.  For  purifying  and 
electrolytic  refining  of  metals,  such  as  cop- 
per, the  cathode  la  made  of  the  metal  to 
be  refined.  Ceils  in  which  metals  are  de- 
posited *at  are  difficult  to  obtain  In  a 
solid  or  plate  form  frequently  require  the 
use  of  an  iron  or  other  metallic  cathode 
which  Is  prepared  In  some  manner  so  that 
the  deposit  may  be  easily  removed.  In 
most  of  these  processes  the  cathode  takes 
the  form  of  a  sheet  or  grid  of  metal.  Spe- 
cial processes  for  the  production  of  bleach 
liquor,  chlorine  products  alkali,  gases,  etc.. 
frequently    use     molten     lead    or     mercury 


Falls. 


Ache  »on     Graphite 
N.  T. 

Illinois    Smelting   &    Refining   Co..    410   N. 
Peoria   St..   Chicago,   111.      "XLNT." 

International    Nickel    Co..     43     Exchange 
PI..  New  York,  N.  Y.     "Ineo." 

Munnlng  *  Co..  A.  P.,  Church  St..  Mata- 
wan,  N.  J. 

CATHODIC  REDUCTION.— The  use  of  a 
chemical  compound  as  a  cathode  In  an  elec- 
trolytic cell,  whereby  It  Is  subjected  to  the 
reducing  action  of  the  current,  and  may  be 
reduced  to  a  lower  compound  or  to  the 
metallic  state.  For  example.  In  the  Salom 
process  lead  sulphide,  to  be  reduced.  Is 
used  as  cathode  In  a  sulphuric  acid  electro-' 
lyte:  on  passing  current  It  Is  reduced  to 
spongy,  metallic  lead,  the  sulphur  passing 
off  as  hydrogen  sulphide  gas. 

CATHO  LYTE.— That  portion  of  the  elec- 
trolyte In  contact  with  the  cathode  and 
which  Is  kept  from  mixing  freely  with  the 
anolyte  by  a  porous  partition  or  capillary 
tube  or  siphon.  The  catholyle  Is  subjected 
to  the  reducing  Influence  of  the  cathode, 
but   not    to    the   adducing    Influence    of   the 


-That  part  of  the  electrolyte 
which  Is  liberated,  or  tends  to  be  liberated. 
by  the  action  of  an  electric  current  at  the 
cathode.  Somctimfs  erroneously  applied  to 
these  parts  of  compounds  before  electrolysis 
(s  attempted,  but  the  term  has  no  meaning 
until  an  electrolyzlng  current  Is  applied, 
since  cations  are  brought  Into  existence 
only  by  the  electrolytic  action  of  the  cur- 
rent  at  the  cathode. 

CAUSTIC  ALKALI.— See  Alkali,  electro 
lytic. 

CAUSTIC  POTASH.— Common  name  for 
commercial    potassium     hydroxide    or    hy- 


See  Sodium  hydroxldi 

CAUTERIZATION,  ELECTRI  C — Thf 
process  of  cauterizing,  searing  or  burning 
by  means  of  an  electrically  heated  wire  in 
a  sneclal  electrode.  The  wire  used  Is  gen- 
erally platinum  and  is  heated  by  the 
rent  passing  through  It.  "-  ' 
used  chiefly  to  remove 
about  a  poisonous  bite. 

CAVICCHI  POLISHING  MACHINERY 
CO. — 3-5  Wood  worth  St.,  Neponset.  (Bos- 
ton), Mass.  Manufacturer  of  motor-driven 
surfacing  and  polishing  machines.  Busi- 
ness established  1902.  Sole  owner.  E. 
Cavlcchl. 

CAVIN,  F.  T.— 400  W.  Ave.  28,  Los 
Angeles,   Cal.     Manufacturer  of  grounding 


flesh. 


devices,  conduit  switch  boxes  and  cabinets 
for   electrical   purposes. 

C.  A.  W— Trade  name  for  motors  manu- 
factured by  the  Cleveland  Armature  Works, 
Inc.,  4732-30  St.  Clair  Ave.,  Cleveland,  Ohio. 

C.  C— Abbreviation  for  cubic 
a  metric  unit  of  volume.    The  form  c 
is  also  used. 


by   t__.    _    „„.. 

Chicago.  111.,  and  Crane,  Ltd..  1230 
St.    Patrick   St.,   Montreal,    Que.,   Can. 

OC- Trade  name  for  starters  manufac- 
tured by  Fairbanks,  Morse  &  Co.,  900  S. 
Wabash  Ave..  Chicago,  111. 

C.  p.  C— Trade  name  for  copper-clad 
wire  manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westlnghouse  Bldg.. 
Pittsburgh,  Pa. 

CD.— The  form  Cd  Is  the  chemical  symbol 
for  the  metallic  element  cadmium. 

C.  D.  A  E.  B— Trade  name  for  safety 
switches  and  electrical  boxes  manufactured 
by  the  Canadian  Drill  &  Electric  Box  Co.. 
1102  Queen  St..  E..  Toronto,  Ont.  Can. 

CEACO— Trade  name  for  electric  tem- 
perature regulators  for  electrical  appliances 
manufactured  by  the  Cobb  Electric  Appll- 


e  Ten- 


vice  manufactured  by  the  Combustion 

gineerlng  Corp.,  11  Broadway.  New  York, 
N.  Y. 

CEDAR  RIVER  LUMBER  CO.— SI 4  Ply- 
mouth Bldg.,  Minneapolis.  Minn.  Producer 
of    cedar    poles    and    ties.      L.    C.    Paulson. 

CEDERQR  EN— Trade  name  for  medical 
batteries  manufactured  by  the  Frank  S. 
Beti  Co.,   HofTman  St.,  Hammond.  Ind. 

CEETEECQ— Trade  name  for  pliers 
made  by  the  Crescent  Tool  Co..  James- 
town, N.  Y. 

CEFCO. — Trade  name  for  lamp  coloring 
compound  manufactured  by  C.  E.  Franche 
&  Co..  440  Orleans  St.,  Chicago.  III. 

CELCOTE— Trade  name  for  waterproof- 
ing compound  manufactured  by  the  Cellte 
Products  Co..  1134  Van  Nuys  Bldg.,  Los 
Angeles,  Cal. 

CELESTIALITE.— Trade  name  for  Illu- 
minating glassware  manufactured  by  the 
Gleason-Tlebout  Glass  Co.,  99  Commercial 
St..  Brooklyn,  N.  Y. 

CEL1TE  PRODUCTS  CO.— Los  Angeles. 
Cal.  Manufacturer  of  waterproofing  and 
heat  Insulating  materials.  Business  estab- 
lished 1912.  President,  August  Fltger:  Vice- 
presidents,  Arnold  K.  Fltger  and  R.  J.  Wig: 
secretary.  George  T.  Gillette;  treasurer. 
Arnold  K.  Fltger:  general  manager.  H.  S. 
Thatcher:  sales  manager.  Thomas  Q.  Lee. 
Main  office,  1138  Van  Nuys  Bldg.,  Los 
Angeles.  Cal.  Branch  offices.  11  Broadway, 
New  York,  N.  Y.;  Monadnoek  Bldg.,  Chi- 
cago. HI.;  Oliver  Bldg.,  Pittsburgh.  Pa.; 
Monadnoek  Bldg..  San  Francisco,  Cal,;  De- 
troit, Mich.;  Cleveland,  Ohio;  St.  Louis,  Mo. 

CELL.— The  combination  of  an  electro- 
lyte, an  anode  and  a  cathode,  all  electric- 
ally conducting.  If  such  a  combination 
generates  electromotive  force.  It  Is  a  pri- 
mary cell  or  battery:  If  It  absorbs  e.  m.  f.. 
It  Is  an  electrolytic  cell;  If  It  Is  reversible. 
absorbing  e.  m.  f.  when  outside  voltage  Is 
Impressed  on  it.  and  generating  e.  m.  f.  In 
the  reverse  direction  when  left  to  Itself, 
It  is  a  secondary  cell  or  storage  battery. 

CELL,  SELENIUM See  Selenium  cells. 

CELL,  STANDARD.— See  Standard  cells. 

CELLO.— Trade  name  for  electrical  spe- 
cialties for  automobiles  and  motor  boats, 
manufactured  by  the  A.  S.  Campbell  Co., 
181  Prescott  St.,  East  Boston,  Mass. 

CELLS,  ELECTROLYTIC An  electro- 
lytic ceil  Is  one  composed  of  an  electro- 
lyte, an  anode  and  a  cathode,  and  which 
absorbs  electrical  energy  supplied  from  an 
external  source.  This  definition  Is  not  In- 
tended  to   cover  either  primary   or   storage 

of  distinctive  electrolytic  cells  In  use.  their 
purpose  being  to  effect  chemical  changes  in 
the  materials  composing  the  cell.  They 
serve  the  purpose  of  purifying  and  refining 
many  of  the  metals,  such  as  copper,  silver, 
gold,  lead,  nlckei,  ilno,  Iron,  bismuth,  cad- 


CELLULOID 
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mlum.  cobalt,  chromium  and  many  others. 
They  are  also  used  to  deposit  the  metal 
from  Its  salts,  this  process  being  applied 
In  many  forms  and  known  as  electrode  posi- 
tion and  electroplating.  Numerous  chemi- 
cal compounds,  gases,  etc.,  are  also  pro- 
duced by  using  electrolytic  cells,  chief 
among  these  being  various  alkali  products 
and  chlorine  compound  b. 

The  construction  of  the  cell  depends  upon 
the  material  to  be  produced  and  the  special 
process  used  for  Its  production.  The  manu- 
facturers listed  below  make  cells  for  one 
or  more  electrolytic   processes. 

Manufacturers: 

Electro  Chemical  Co.,  The,  111  W.  Court 
St.,  Dayton.  Ohio. 

Electrolytic  Engineering  Corp.,  EDI  Gth 
Ave.,  New  York,  N.  Y. 

International  Oxygen  Co.,  798  Freling- 
huysen  Ave..  Newark,  N.  J.      "I.  O.  C. 

CELLULOID,  INSULATING.  —  Celluloid 
Is  a  highly  Inflammable  material  composed 
essentially  of  soluble  guncotton  (pyroUn) 
and  camphor.  It  Is  made  to  Imitate  various 
materials,  such  as  amber  or  tortoise  shell, 
but  In  Its  original  state  It  resembles  Ivory 
In  color  and  texture.  Celluloid  has  a  dielec- 
tric strength  of  from  9800  ■»  27,500  volts 
per  mm.  at  ordinary  temperatures,  and  Its 
resistivity  is  from  2*10"  to  8x10"  ohm-cm. 
It  Is  slightly  hygroscopic  and  can  be  molded 
Into    any    form    by    softening    In    boiling 

CELLULOID     ZAPON     CO.— New    York, 

N.  Y.  Manufacturer  of  metal  enamels  and 
lacquers.  Business  established  1889.  Pres- 
ident and  general  manager.  Dr.  W.  A. 
Jones;  secretary  and  treasurer,  Leonard 
Richards,  Jr.:  sales  manager,  N.  E.  Dabolt. 
Main  office,  200  Gth  Ave..  New  York,  N.  Y. 
Factory.  Stamford,  Conn.  Branch  offices 
and  warehouses,  122  W.  45th  St..  Chicago, 
;   Los  Angeles,  CaJ.     District  office,  New 


Have 
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CEMCO.— Trade  name  for  wiring  devices 
manufactured  by  the  Connecticut  Electric 
Mfg.  Co..  Connecticut  &  Florence  Ave., 
Bridgeport.    Conn. 

CEMENT,     COMMUTATOR.— A     cement 

used  in  repairing  pitted  commutators.    This 

it  Imps  accomplished  without 


%  the  p 


n  the  machlni 


Tli- 


I    is   usually    furnished ._    , 

with  the  proper  mixing  liquid.  It  is  an  In- 
sulating compound.  One  Important  use  is 
on  motors  or  machines  that  are  difficult 
io  keep  clean  and  free  from  oil.  When  the 
commutator  Is  slotted,  the  dirt,  etc.,  some- 
times causes  short- circuits.  By  filling  the 
slots  with  cement,  many  of  the  advantages 
of  slotting  are  obtained  without  having  the 
danger  Of  short-circuit. 

Manufacturer*: 

Chicago  mica  co.,  11-21  Water  st., 

Valparaiso,  Ind.  (See  display  adver- 
tisement  on    page    1320.) 

Early  Co..  Edward  E.,  1120  Bth  St.. 
N.   W.,  Canton,  Ohio. 

Electric  Insulation  A  Varnish  Co.,  Ltd., 
New  Toronto.  Ont..  Can. 

Mica  Insulator  Co.,  08  Church  St.,  New 
York.   N.  V.  ' 

Mica,    lnsu 

Mitchell-Rand    Mfg.    Co., 

New  York,  N.  Y. 
Perfection   Supply  Co..   98  Park  Pl„   New 

York.  N.  Y.     "Force -Lute." 
Plaa-MIca  Co.,   The.  28th  St.  ft  Andrews 

Place,  Yonkera,  N.  Y. 
WESTINGHOUSE    ELECTRIC    ft    MFC. 
CO.,   Bast   Pittsburgh,    Pa.      (See   dis- 
play  adv.    pages   1395 -1402.  > 
CEMENT,  LAMP-EASE  SEALING.— This 
Is  a  cement  composed  largely  of  plaster  of 
Paris,  that  Is  used  to  fill  the  space  between 
the  brass  shell    of  the  base  and  the  center 
terminal  and  seal  up  the  neck  of  the  bulb. 
It   usually  has  some  other  material  added 
to  make  the  seal  more  Arm. 
Manufacturers: 


Vlctorlavllle,    Que., 
Vesey     St., 


Chemical    Co.,    412 


Cochr»___      ____ 

Ave.,  Jersey  City,  N. 
~  indensite  Co.  i  '    " 


f  America.  Grove  St.  ft 
Erie  R.  R.,  Bloomfleld.  N.  J. 
Electric  Insulation  ft  Varnish  Co..  Ltd., 
•  New  Toronto.  Ont.,  Can. 
CEMENT,  METAL-MENDING..  —  Metal- 
mending  cement  Is  used  to  repair  cracks 
or  breaks  and  stop  leaks  In  lead  and  Iron 
pipes,  boilers,  water  Jackets,  steam  lines. 
etc.,   of   low  or  moderate 


usually  a  cement  furnished  in  dry  torn 
and  mixed  with  liquid  to  a  putty-like  con 
sistency  and  then  plugged  into  and  around 


York,  N.  Y.  "Leak-Cure." 
Smooth -On  Mfg.  Co.,  Jersey  City.  N.  J, 
CEMENTS,  MISCELLANEOUS,  INSUL- 
ATING AND  SEALING.— Various  kinds  of 
cement  are  used  for  insulating  or  sealing 
electrical  products.  A  number  of  thi 
for  specific  purposes  are  denned  un 
ments  and  Compounds,   which   see.      There 


,    tor  n 


chipped  surfaces  on  panels  or  switchboards 
or  various  kinds.  Asbestos  cement 
times  used  as  both  a  thermal  and 
insulator  In  various  places.  Other  prod- 
ucts,  such  as  some  types  of  condensers  ant 
special  induction  coils,  etc.,  are  also  sealed 
with  a  special  insulating  cement.  The  In- 
gredients of  these  cements  depend  on  the 
purpose   for  which  they  are  to  be  used. 

Manufacturers: 

Du  Pont  de  Nemours  ft  Co..  B.  I..  Wil 
mlngton,   Del. 

Hays    Corp.,    The    Joseph    W„    Michlgai 
City.  Ind.     "Bestix." 

Mitchell-Band   Mfg.   Co..   18    Vesey    St.. 
New  York,  N.  Y. 

CEMENT,  PORCELAIN — In  the 
atruction  of  large  Insulators  It  is  necessary 
to  build  together  several  units  or  petti- 
coats.  This  Is  done  by  cementing  them  to- 
gether with  porcelain  cement.  Thi 
porcelain  cement  In  many  cases  Is  a  ver) 
good  grade  of  Portland  cement.  The  parti 
are  fired  separately  and  then  cemented  to- 
gether to  form  the  complete  unit  ant 
maintained  under  water  or  steam  tor  sev- 
eral hours  without  being  disturbed.  Syn- 
thetic Insulating  compounds' —   ■■' ■-   — 


thetlc   insulating  compounds  an 
In   cementing  porcelain   parta. 


Manuf;. 

Condensite  Co.  of  America.  Grove  St.  ft 
Erie  R.   R„   Bloomfleld,    N.  J. 

CEMENT,  8CREW  AND  BOLT-HEAD 
SEALING — Screws  and  bolts  Used  in  many 
small  electrical  appliances  and  parts,  such 
as  sockets,  receptacles,  switches,  attach- 
ment plugs,  etc.,  are  recessed  into  the 
porcelain  body  and  sealed  '"  place  with  a 
special  cement.  In  porcelain  parts  the 
screws  and  metal  pieces  cannot  he  inserted 
or  anchored  as  they   —     " 


with  ot 
meltini 


_  molded  _. 

. t   used   Is  largely  wax 

substances  added  to  increase  its 
softening   point. 


Condei ...    

Erie  R.  R-,   Bloomfleld,   N.  J. 
Dielectric     Mfg.     Co.,     St.     Louis,     Mo.. 

"Mloa-Asbest." 
Mitchell-Rand    Mfg.    Co.,    IS     Vesey     St., 

New  York.  N.  Y. 
Williams.     Fred    M„    919    E.     13th    St.. 

Brooklyn,   N.  Y, 
C.   E.    M.   F.— Abbreviation    for    counter 
electromotive    force.      The    form    "counter 
e.  m.  1."  Is  also  used  and  Is,  in  fact,  pref- 


CENTER   CHECKING. 

of   party- lint 
phone  syster 


hlcti  forces  each  subscriber 

reverting  calls. 

CENTER    FIRE.— Trade    name    for   spark 

plugs  manufactured  by  the  Milwaukee  Auto 

Specialty  Mfg.   Co..   Inc..   711  Chestnut  St., 

Milwaukee,  Wis. 

CENTER     OF     DISTRIBUTION,     ELEC. 
TRICAL.— In    arranging   the   mains    In   an 
■    'istrlbutlng  system  it  is 


mary  t 


mlnal  a 


r  of  the  district  sup- 
plied. In  order  to  give  an  even  distribution 
of  pressure.  This  Is  termed  a  center  of 
distribution. 

CENTIGRADE  THERMOMETER.  —  A 
thermometer  having  100  tfuual  degrees  or 
divisions  between  0°.  the  temperature  of 
melting  ice,    and  100°.   the  boiling  point  of 

atmosphere.      It  Is  used  for  scientific  work 
ly   all   countries  and   used   entirely 


for   t 


.    few 


id  100°  points  on  the  centigrade 
scale  correspond  to  the  32°  and  212'  values 
on  the  Fahrenheit.  Thus  100  centigrade 
degrees—ISO  Fahrenheit  degrees,  or  one  de- 


gree F.  =  &/B  of  one  degree  C.  Centigrade 
temperatures  may  be  converted  to  Fahren- 
heit by  the  equation  F°=9/SC°+32.  Fah- 
renheit Is  changed'  to  centigrade  by  the 
relation  C°=6/9(F"— 82). 

CENTIMETER.— One-hundredth  part  of 
a  meter,  the  unit  ot  length  In  the  metric 
system;    lem.  =  0.3937  Inch. 

CENTIMETER  -  GRAM  -  SECOND  SYS- 
TEM.—A  system  of  units  widely  used  in 
scientific  investigations.  It  is  based  on 
the  use  of  the  centimeter,  gram  and  second 
as  the  fundamental  units  of  length,  mass 
and  time.  Commonly  abbreviated  C.  G.  S. 
system.    See  Units,  systems  of. 

CENTRAL  ARMATURE  WORKS.— 417  S. 
Racine  Ave.,  Chicago,  111.  Manufacturers 
of  fractional  horsepower  motors  and  arma- 

CENTRAL  BLACK.— Trade  name  for 
rigid  metallic,  conduit,  elbows  and  couplings 
made  by  the  Central  Tube  Co..  First 
National  Bank   Bldg.,    Pittsburgh,   Pa. 

CENTRAL  CHANDELIER  CO.— 221 
Centre  St..  New  York.  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

CENTRAL  CHEMICAL  CO.— (200  S. 
Marsh  Held  Ave..  Chicago.  III.  Manufac- 
turer of  sulphuric  and  nitric  acids. 

CENTRAL  CUT  GLASS  CO.— 1114  E 
63rd  St..  Chicago,  111.  Manufacturer  of 
portable  electric  lamps  and  chandeliers. 
President  and  general  manager.  O  W. 
Eckland;  secretary.  B.  C.  Pierce;  treas- 
urer.  W.   W.    Collins. 

CENTRAL  ELECTRIC  CO.— 318  S.  Wells 
St..  Chicago,  111.  Manufacturer  of  re- 
flectors and  receptacles.  Business  estab- 
lished 1887.  President.  George  A.  McKln- 
look;  secretary.  C.  E.  Brown;  sales  man- 
ager,   J.    R.    Olsen. 

CENTRAL  FLATIRON  MFG.  CO^JOhn- 
son  City.  N.  Y.  Manufacturer  of  electric 
household  Irons.  Business  established  1909. 
President,  general  and  sales  manager.  H.  G, 
Heckmann:  vice-president,  E.  P.  McKIn- 
ney;  secretary  and  treasurer,  W,  H.  Morse. 
Sales  representative.  Everts  &  Zuver,  200 
Fifth  Ave..  New  York,  N.  Y. 

CENTRAL  LIGHTING  FIXTURE  CO.— 
2110  N.  lBth  St..  Philadelphia,  Pa.  Manu- 
facturer of  lighting  fixtures.     Louis  Sillier- 

CENTRAL  MFG.  CO.— 2B25  Montgomery 
St.,  St.  Louis.  Mo.  Manufacturer  of  elec- 
tric washing  machines.  President,  M. 
Cohen, 


,_ :      locknuts.        President 

Harry  A.  Smith;  treasurer,  H.  F.  Rohrer; 
secretary,  F.  K.  Hosier;  general  sales  man- 
ager, Paul  W.  Wendt.  Factory,  Ham- 
mond. Ind. 

CENTRAL  OFFICE,  TELEPHONE,— A 
telephone  exchange  with  one  switchboard, 
or  a  portion  of  an  exchange  with  a  sep- 
arate switchboard.  See  Office,  central, 
telephone. 

CENTRAL  SCIENTIFIC  CO — 460  E 
Ohio  St.,  Chicago,  111.  Manufacturer  of 
electrical  and  other  laboratory  instru- 
ments and  apparatus.  President,  A-  H. 
HcCollneU;  vice-president  and  treasurer, 
H.  C.  Arms;  secretary  and  sales  man- 
ager. J.  M.  Roberts. 

CENTRAL  SPECIAL.— Trade  name  for 
rigid  metallic  conduit,  elbows  and  coup- 
lings made  by  the  Central  Tube  Co.,  First 
National   Bank  Bldg.,    Pittsburgh.   Pa. 

CENTRAL  STATION.— In  the  electrical 
Industry  a  central  station  is  an  electrical 
establishment  operated  as  a  unit  for  dis- 
tributing electrical  energy  to  public  or  pri- 
vate customers  for  light,  power,  -heat, 
traction  or  other  purposes.  In  the  early 
days  of  the  Industry  a  central  station  was 
usually  centrally  located  and  served  as  a 
generating  station;  this  was  because  of  the 


ration 


ranlird 


i    doing 


public  utility  business  In  supplyli 
munlty  (or  only  a  portion  thereof,  ur  nu...c- 
times  a   group  of  communities)   with  elec- 
trical   energy    for    practically    every    pur- 

sarily  be  centrally  located  with  respect  tc 
the  principal  community  served  because 
alternating -current  generation  permits  lo- 
cation of  the  plant  where  fuel  and  water 


rgle 
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or  water  power  are  advantageously  avail- 
able. One  plant  frequently  serves  several 
towns,  whereas  In  a  very  large  city  sev- 
eral large  Interconnected  plants  may 
serve  the  entire  community  more  eco- 
nomically than  either  a  single  gigantic 
r  a   large    number   of  small   plants. 


The    (.. 
tral  a 


.iow   fre 

ergy   In   bulk   from    another    cen 
n  a  hydroelectric  system 


a  It  locally  to 
tamers.  If  it  has  no  generating  station 
It  usually  has  one  or  more  substations 
which  receive  the  purchased  power  and 
distribute   It  locally. 

Central  stations  are  either  quasipubllc 
Or  private  corporations,  firms  or  Indi- 
viduals or  municipal  or  other  public  bodies. 
tn  the  latter  case  they  often  distribute 
energy  for  street  and  public  building 
lighting;  and  for  other  municipal  purposes 
oniy.  Central  stations  are  clearly  dis- 
tinguished from  Isolated  plants,  which  are 
usually  private  plants  supplying  electric 
power  and  lighting  to  factories,  mills, 
mines,  railroads,  office  buildings,  hotels, 
educational  or  other  institutions,  etc.  this 
power  being  used  exclusively  or  practically 
so  by  the  owners  of  the  plant  and  dis- 
tributed only  to  their  industrial  works,  in- 
stitution or  building  and  possibly  to  a  few 
employees  living  close  by. 

CENTRAL  -  STATION  ELECTRICITY 
SUPPLY.— All  public  utilities  are  based  on 
public  requirements,  and  will  continue  to 
exist  so  long  as  the  necessity  for  them 
exists.  With  "service"  as  their  watchword, 
they  seem  to  be  permanencies  of  civiliza- 
tion. Jn  the  case  of  the  electricity- supply 
utility,  which  Is  the  central  feature  of  the 
whole  electrical  Industry,  the  public  neces- 
sity served  ts  a  development  of  modern 
life.  Electricity  Is  a  form  of  energy  which 
was  not  distributed  from  central  stations 
as  an  agent  for  supplying  light,  heat  and 
power  until  well  along  In  the  last  quarter 
of  the  nineteenth  century.  With  the  ex- 
ception of  telegraphy  and  the  art  of  elec- 
troplating, practically  all  the  marvelous  ac- 
complishments of  Applied  Electricity  have 
been  witnessed  within  the  last  45  years.  In 
this  short  space  of  time  electricity  and 
electrical  devices  have  become  Indispensabli 
In   all  highly  civilised  and    progressive  n>- 

Electric   lighting   on    a    commercial    scale 
and  electric  power  distribution  had  to 
"" "  ' "" —  "f  dynamoelectrlc  mach 


tabllshed  by  the  end  of  1BR0.  Charles  F 
Brush  of  Cleveland  being  a  pioneer  In  thl! 
work.  The  arc-lighting  system  had  a  grea 
vogue,  and  was  used  extensively  for  stree 
lighting  companies  were  established,  but  a 
It  grew  very  rapidly  for  a  number  of  years 
first  as  series  arc  lighting  and  then  a. 
modified  by  the  enclosed  arc.  Arc  lampi 
are  still  used  to  a  considerable  extent,  bu 
have  been  largely  superseded  by  the  mod 
em  Incandescent  lamp.  Numerous  ar. 
I'ghtlng  companies  were  established,  hut  e 
first  they  were  simply  devoted  to  electrii 
lighting  at  night,  and  It  remained  for 
Thomas  A.  Edison  to  develop  the  gem 
electric  central -station  Idea  of  furnishing 
electrical  energy  from  one  central  station 
for  all  purposes,  both  day  and  night. 

Edison  not  only  invented  the  first  prar 
tlcally  useful  Incandescent  electric  lamp  1 
1879.  but  he  also  took  a  tremendously  In 
portant     step    in     advance    by    creating 
system  of  electrical  distribution   of  such 
character    that    both    electric    lamps    ai__ 
electrlc    motors  could   be    supplied    from    It 
and  turned  on  or  off  without  affecting  the 
operation    of  the  others.      He   also   devised 

ments  and  many  other  accessories.  His 
first  cen  tral -station  system,  installed  Tor 
the  purpose  of  demonstration,  was  put  Into 
service  In  the  winter  of  1880-1881  at  Menlo 
Park.  N.  J.  From  a  central  generating 
plant  it  supplied  energy  by  means  of  under- 
ground conductors  for  electric  lamps,  elec- 


Stat 


tat  Ion    system    in    the    United 

-station  Idea  grew  slowly  at 
_o  the  amount  of  capital  re- 
quired, but  Edison's  three -wire  Invention 
of  18B2  and  1883  and  the  later  rise  of  the 
alternating -current  system  gave  a  great  im- 
petus to  It.  The  early  arc-lighting  and 
Edison  systems  employed  direct  current, 
but  early  in  the  eighties  George  Westing- 
house  foresaw  the  possibilities  of  the  alter- 
nating current,  and.  with  the  aid  of  the 
important  inventions  of  Gaulard  and  Qlbbe. 
William  Stanley  and  Nikola  Testa,  he 
pushed  the  a-c.  system  to  a  commercial 
success.  Nearly  all  central -station  elec- 
trical energy  la  now  generated  as  alternat- 
ing current,  although  much  of  it  is  later 
changed  into  direct  current,  which  Is  very 
serviceable   for  many  purposes. 

Great  changes  have  been  witnessed  In  the 
electricity -supply  utility  since  the  early 
days.     Energy  Is  transmitted  electrically  for 

150. 000  volts  or  more,  from  hydroelectric 
or  other  economical  sources  of  power  sup- 
ply. Boilers  are  larger  and  steam  pressures 
are  higher.  Generators  have  increased  per- 
haps Ave  thousand  times  (say,  from  10  to 
SO. 01)0  kw.)  in  maximum  rating;.  Trans- 
formers have  been  bettered,  and  switching 
and  wiring  devices  and  accessories  have 
been  wonderfully  developed.  The  Incan- 
descent lamp  has  been  very  greatly  Im- 
proved, both  in  character  of  light  and  in 
efficiency. 

Perhaps  the  most  Important  cent—'  "~ 
tlon      engineering     advancr-     "-      - 


uctlon  of  the 


in     the     last 

.  )   the   Intro- 

_. em'    of      distribution,      with 

storage -battery  auxiliaries,  about  1896-1900. 

(2)  the  Introduction  of  the  steam  turbine 
in  generating  stations  about  1903-1908,  and 

(3)  the  introduction  of  the  tungsten -fila- 
ment Incandescent  lamp  about  1907-1911. 
The  Flsk  Street  generating  station  of 
Chicago,    which   marked  a  turning  point  In 


ral-s 
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in  1903.  It  was  the  first  all-turbine  el 
trie  generating  station  In  the  world.  With 
a  rating  of  230,000  kw..  this  Is  now 
probably     the     largest     Individual     central - 


id  the  Association  of  Edlse 
Illuminating  Companies.  The  forme 
originally   established   by   electrical  mani 

with    Its   12.000  members,    the   great   repn 


ship     of     Edlsoi 

mentioned  there  were  about  400  el 
lighting  companies  In  the  country, 
probably  not  more  than  80  of  them 
engaged  in  the  business  of  selling  electrical 

a  day.     The  in- 


_  _  . ._  .    four  hours 

_   _  probably  not  more  thai 

110.000,000.  Today  the  number  of  establish 
ments  Is  about  6.000.  the  estimated  capital- 
liatlon  la  I4.B00, 000,000  and  the  estimate* 
gross  annual  revenue  is  1900.000.000.  The 
cen  tral -station  output  of  the  country  Is 
less  than  40,000,000.000  kw-hr.  annually. 


ordlns 


trie   r. 
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service  was  good. 

The  Pearl  Street  (New  York  City)  gener- 
ating station  of  the  predecessor  of  the  pres- 
ent New  York  Edison  Co.,  planned  by  Mr. 
Edison,  was  put  Into  operation  on  Sept.  4. 
1882,  and  was  a  technical  and  commercial 
success  from  the  start.  The  Western  Edi- 
son Light  Co.  of  Chicago,  chartered  In 
May,  1882,  sold  the  machinery  for  a  small 
water- power -driven  central  station  which 
was   put  Into   operation    in   Appleton,    Wis.. 


..„    rr . .. services  will   be 

performed  by  the  aid  of  electricity.  The 
future  development  of  the  electric -power 
Industry  la  Incalculable. 

In  central -stat  Ion  history  the  serious 
.  ;udy  of  economic  relations  was  not  taken 
up  In  the  early  years:  electro  technical 
problems  were  then  overshadowing;  the 
'it  part  which  electricity  was  to 
modern  life  was  not  foreseen.  But 
le  early  nineties,  say.  central-sta- 
jcutives  have  had  a  very  thorough 
n  the  School  ot  Experience,  and  one 
'  greatest  tasks  of  today  Is  to  en- 
deavor to  impart  to  the  public  something 
of  what  they   have  learned. 

Rates  for  service  have  been  studied 
scientifically;  they  are  now  usually  based 
on  the  character  of  the  demand  mode  on 
the  facilities  of  the  central  station.  The 
downward  tendency  was  very  marked  until 
increasing  costs  of  production  during  and 
after  the  World  War  caused  many  com- 
panies to  apply  for  lncreanes  In  self-defense. 
Rates  may  vary  considerably  in  different 
localities  owing    to   local   conditions. 

Wllether  this  Important  utility  shall  be 
privately  operated  or  municipally  or  pub- 
licly operated  has  been  the  cause  ot  a  great 
deal  of  discussion,  sometimes  with  more 
heat  than  light.  Actually,  however,  elec- 
trical advancement  In  the  United  States  Is 
almost  wholly  due  to  private  enterprise, 
and.  while  there  are  numerous  street- 
lighting  municipal  plants,  the  general  elec- 
tric-service utility  has  been  built  up  by 
the  careful  management,  continuity  of 
maiiaireroent  and  individual  Initiative  which 
go  with  private  ownership  and  operation. 
This  situation  will  continue,  doubtless,  for 
many  years.  It  is  now  generally  held  that 
the  electricity -supply  utility  should  be 
operated  as  a  "natural  monopoly"  in  the 
area  served,  and  experience  seems  to  have 
shown  that  this  "monopoly"  should  be  pri- 
vately operated  to  obtain  the  benefits  of 
private  Initiative.  But.  so  important  is  this 
nervine,  that  state- commission  regulation 
.sljudlclal  arbiters  has   been   estab- 
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of  ihe  utilities  for  public  service  at  the 
lowest  rates  that  will  effect  that  purpose. 
Centralisation  of  electrical  production 
and  distribution  over  areas  as  large  as  con 
be  served  economically  Is  a  distinct  modern 
tendency.  I-arge  generating  stations  are 
more  economical  than  small  ones,  and  one 
network  of  electrical  distribution  can  utilise 
the  diversity  of  demand  (that  Is,  of  light 
and  power,  railway,  mining,  transportation. 

better  than  a  number  of  Individual  systems. 
This  improves  the  load -factor,  or  the  using 
of  generating  and  distributing  plant  to  the 
greatest  extent  during  the  24  hours  of 
each  day  throughout  the  year,  and  so 
makes  for  economy.  Further,  the  large 
systems  can  buy  more  cheaply  and  can  af- 
ford to  employ  better  brains  for  executive, 
engineering  and  commercial  staffs.  These 
advantage's  apply  also  to  holding  com- 
panies, which  may  direct  operating  com- 
panies In  many  localities. 

Large  amounts  of  capital  are  required 
by  the  utilities,  and  this  capital  is  turned 
over   slowly— In   from   four   to  seven   years. 


t  1%,   t 
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:rical     output     of     th< 

country  was  produced  by  the  consumptlor 
of  fuelB  and  38%  by  water  power.  Probably 
less  than  20%  of  Ihe  possible  water  powers 
of  the  United  States  have  been  developed, 
but  It  Is  not  likely,  owinj?  to  engineering 
and  economic  conditions,  that  It  will  ever 
he  practicable  to  utilise  all  of  the  potential 
water-power  resources  of  the  country. 
However,  the  passage  or  the  Federal  Water- 
power  Act.  signed  by  President  Wilson  on 
June  11.  1920.  will  no  doubt  do  much  to 
en  courage  the  building  of  hydroelectric 
plants.  ' 

Electricity  Is  used  not  alone  for  lighting, 
for  operating  factory  machinery  and  rail- 
ways, and  for  heat,  as  In  the  familiar  elec- 
tric fiatiron.  but  for  a  wide  variety  of  pur- 
poses. Over  3.000  applications  have  been 
listed.  Central-station  power  helps  with 
the  week'a  washing,  pulls  a  train  over  the 
Rocky  Mountains  or  mllka  the  farmer's 
cows  with  equal  facility.  It  Is  believed 
that    ultimately    every    Industrial    process 
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J  station". 

Ike  the  manufacturer,  could  refuse  new 
luslness,  simply  take  care  of  existing  busl- 
less,    it   would   effect   large   e 


could    Incr 


.__.  Income  materially. 
Hut  such  a  course,  unless  in  time  of  war 
or  great  emergency,  would  be  contrary  to 
public  policy. 

During  the  World  War  and  after,  pro- 
duction costs  of  the  utilities  mounted 
rapidly,  whereas  the  rates  for  their  serv- 
ices were  fixed  and  could  not  be  Increased 
without  the  consent  of  regulatory  bodies, 
which  moved  slowly  In  many  cases.  Fur- 
thermore, the  demand  for  capital  from  other 
sources  was  tremendous  and,  In  most  cases, 
the  utilities  could  not  Increase  the  pre-war 
rate  of  return  offered  for  capita!  without 
the  consent  of  the  regulatory  bodies.  At 
this  time  many  companies  turned  to  their 
own  employees,  customers  and  townspeople, 
selling  their  securities  directly  "over  ths 
counter."  with  good  results,  both  financially 
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and  in  emphasising  the  complete  co-oper- 
ation that  should  exist  between  the  utility 
and  the  community  It  serves.  Liocal  owner- 
ship of  public -utility  securities  Is  In  every 
nay  desirable,  and  this  form  of  financing 
will  no  doubt  be  continued  Indefinitely,  In 
addition  to  the  raising  of  money  through 
the  usual  channels,  for  the  demand  for 
new  capital  Is  great  and  constant. 

The  electric  utility  Is  close  to  the  average 
man  and  the  average  home.  It  la  a  faith- 
ful servant  which  Is  becoming  better  under- 
stood, and  Its  prospects  were  never 
brighter. 

CENTRAL-STATION  FACTS  AND  FIG- 
URES.—Data  from. various  reliable  sources 
place  the  number  of  electric  central- station 
operating  companies  and  municipal  plants 
In  the  United  States  during  1920  at  5,ET8. 
with  a  total  valuation  of  about  14,  500,000, 


e  of  a 


t  1900.- 


000,000.  an  Installed  generating  capacity  of 
IS, £00,000  kilowatts  and  an  annual  output 
of  about  «.  000. 00  0.000  kilowatt -hours. 
These  central  stations  rendered  service  in 
cities,  towns  and  other  localities  In  which 
no  less  then  60%  of.  the  entire  population 
or  the  country  lived,  there  being  a  total 
of  over  8,520,000  Individual  customers  Of 
all  classes.  Other  Interesting  facts,  to- 
gether with  further  analysis  of  the  fore- 
going data  and  of  the  growth  of  the  Ameri- 
can central -stat Ion  business,  are  given  bo- 
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reau  of  the  Census  took  Its  first  general 
census  of  the  electrical  utility  Industries 
of  the  United  States  and  obtained  accurate 
data,  as  to  the  status  of  cent  ral-atat  Ion 
service.  The  census  was  again  taken  In 
1907,  1911  and  1917.  The  figures  covering 
the  period  from  1901  to  1917,  given  here- 
with, are  taken  from  these  census  reports. 
The  estimates  for  1910  are  for  the  most 
part  based  upon  statistics  of  the  Industry 
which  have  been  published  from  time  to 
time  by  the   technical  press. 

The  growth  of  central  stations  has  been 
very  rapid.  From  3,620  In  190!,  the  total 
number  of  operating  companies  and  muni- 
cipal plants  bad  grown  to  6,642  In  1917. 
Estimates  published  for  1920  give  a  total 
of  B.ST8  operating  companies  and  municipal 
plants,  which  would  indicate  that  a  con- 
siderable number  or  consolidations  or 
mergers  and  cessation  or  operation  of  many 
of  the  smaller,  less  efficient  and  poorly 
located  plants  had  taken  place  during  and 
since  the  war.  This  la  further  borne  out 
by  the  fact  that  In  1917  there  were  6.951 
generating  stations,  whereas  only  5,766  were 
estimated  In  1920.  The  1917  figures  also 
show  that  1.418  operating  companies  pur- 
chased all  of  their  current  from  other 
operating  companies.  A  better  figure  for 
Indicating  the  true  growth  of  central  sta- 
tions Is  total  generating  capacity  and  out- 
put. In  1907  the  capacity  was  2.709.000 
kw..  generating  in  that  year  G.  862.277,000 
kw-hr.,  and  In  10  years  this  had  Increased 
lo  a  capacity  of  8.994,000  kw.,  generating 
25.438.303,000  kw-hr.,  making  an  Increase  In 
output  of  330%.  Estimates  tor  1920  place 
the  capacity  at  13,500,000  kw.:  the  annual 
output,  as  given  by  the  United  States  Geo- 
logical   Survey,   was   43,900,000,000  kw-hr. 

The  value  of  the  plants  and  equipment 
together  with  the  gross  and  net  Income  and 
expenses  are  given  In  the  table  below.  The 
"value"  ot  the  plant  and  equipment  is 
given  In  place  ot  the  capitalization,  since 
this  aggregate  includes  municipal  plants 
and  as  they  Issue  no  stock  their  capitalisa- 
tion cannot  be  determined.  It  Is  generally 
true  that  the  value  Is  somewhat  less  than 
the  coat  of  the  plant  and  equipment,  and 
therefore,  less  than  the  capitalization  or 
capital  ll 


Vitus  os  Plant  «n  Eflui""".     Isco 
ahd  ExriKBS*   (IK    Millions) 
Gross  Income  Net  Income 
Total  Pet.  of  Pet.  of  p 

Tear    Value    Amt.  Value  Ami.  Value 

]  920—*.  £00.0      900.0      20. 0       -       ...       

1917—3,060.4  626.9  17.2  100.3  3.2  426.6 
1»12_2.17E7  SOt.3  13.9  67.7  8.1  134.4 
I M7  1,016.9  176.6  16.0  41.4  3.8  134  J 
1902—   504.7        86.7      17.0        17.6      I.E        68.1 

Central  stations  may  be  divided  into  two 
classes  according  to  ownership — commercial 
or  privately  owned,  and  municipal.  The 
majority  of  the  latter  serve  only  a  re- 
stricted area,  generally  within  the  munic- 
ipality and  a  few    (74   in   number  In   1917> 


supply  light  and  power  for  municipal  pur- 
poses exclusively.  Dividing  the  plants  ac- 
cording to  the  size  of  the  population  group 
served  discloses  that  current  furnished  by 
municipal  plants  Is  chiefly  for  lighting  pur- 
poses and  that  for  groups  of  population 
under  10. 000  the  municipal  plants  furnish 
more  lighting  energy  per  capita  than  do 
commercial  plants.  In  the  largest  popu- 
lation groups,  over  600,000,  the  commercial 
stations  have  a  marked  lead  in  this  respect. 
The  output  for  power  of  the  commercial 
stations  Is  In  every  population  group  far  in 
advance  of  the  municipal  plants.  Of  the 
6,611  stations  operating  In  1917.  2,118  or 
35%  of  all  stations  were  municipal;  how- 
ever, the  output  of  these  stations  repre- 
sented only  4%  of  the  total  for  all  central 
stations.  The  total  number  of  stations, 
given  by  the  population  groups  served  and 
showing  the  division  of  load,  is  given  In 
the  table  below.  The  discrepancy  between 
the  number  of  stations  given  here  and  the 
figure  6,541  given  elsewhere  Is  because  ot 
the  fact  that  42  commercial  stations  sold 
current  to  other  operating  companies  only, 
and  11  other  stations  served  a  small  Inde- 
terminate population  with  power  and  some 
light.  Their  total  output  when  added  to 
the  figures  given  make  a  total  of  16.287.- 
344,226  kw-hr.  sold  for  light  and  power. 
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Pop.  No.  of    S'v'd  in  Kw-hr.  in  Mil 

Group      Stations  Th's'ds  For  L.'t-  For  I 

Under    1000 2,221       1,186  62.1  26 

l.QM-l.OM, 1,455       1,841  94.6  10 

2.000-5,000 1,363       3,740        218.9  86 

5.000-10,000 576       8,366        128.0         86 

10.000-16,000....  408  6,111  846.9  1,33 
2G.OOO-6O.O0O—  181  4,714  346.1  94 
50.000-100.000..  100  4,781  S46.4  1.17 
100,000-100,000  69  7.163  460.1  1,10 
200,080  -600.000  51  9,986  811.4  2,13 
Over  500.000..-        6B     21,099     2,207.8       4,40 


Total 


—6,489     62.919     6,112.4     11,686.0 

Data  showing  the  extent  of  the  service 
ot  central  stations  and  its  relation  to  the 
population  of  the  country  as  a  whole  are 

Interesting.  In  1917  the  country's  popula- 
tion was  estimated  at  104,444.303  and  of 
this  number  62.919.662  were  in  localities 
served  by  central  stations.  This  group, 
representing  60.2%  of  the  total  population. 
contained  7,178,702  central -station  custo- 
mers. Figures  for  1920  show  that  the  num- 
ber of  customers  has  Increased  to  6.520,400. 
The  annual  per  capita  consumption  for  the 
population  actually  served  In  1917  was  81.S 
kw-hr.  for  lighting  and  200  kw-hr.  for 
power.  For  1920  this  was  estimated  at  294 
kw-hr.  tor  lighting  and  398  kw-hr.  for 
power. 

The  power  load  In  1920  Included  about 
1.161,400  Industrial  motors  representing  si 
connected  load  of  12.930.000  hp.  The  other 
connected  power  load  which  Includes  in- 
dustrial heating,  electrolytic  processes  and 
furnaces,  electric  railways,  electric  ve-i 
hides,  etc.,  represented  a  connected  load 
of  about  1.869,000  hp.  The  total  energy! 
consumed  by  the  power  customers  of  all 
kinds  Is  estimated  at  25,242.500.000  kw-hr. 
The  lighting  load  both  commercial  and 
residential,  consists  of  8.198,600  customers. 
The  total  kw-hr.  consumption  during  the 
year  was    18,657.500,000. 

While  the  central  stations  serve  approxi- 
mately 60%  of  the  population,  only  81%  of 
the  dwellings  In  the  country  are  wired  for 
electric  service.  Of  the  20,481,700  dwelings, 
14.190,640  have  not  yet  been  wired  and  of 
this  number  4.993.490,  or  24.4%  of  the  total 
un wired,  are  In  territories  covered  by  cen- 
tral-station  service. 

The  number  of  central -station  customers 
classified  according  to  the  nature  of  the 
load  are  given  In  the  table  below.  In  this 
table,  which  Is  taken  from  the  Electrical 
World  of  July  24,  1920.  commercial  lighting 
customers  Include  stores,  offices,  churches, 
halls,  amusement  parks  and  in  some  easel 
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Cehtral  Station    Custohu*    Im    1920 

Resid'l  Com'l 

State          Lighting  Lighting  Power  Total 

, In  Thousands — : , 

Alabama  _  64.0  7.9       2.17  84.1 

Arlsona   12.1  1.9        0.11  14.0 

Arkansas    48.3  11.1         1.90  61.4 

California    £70.0  114.6  42.20  746.8 

Colorado 108.0  18.6         4.E2  121.1 

Connecticut   ....  123.0  11.4        7.40  181.8 

Delaware    9.8  2.7        0.44  12.4 

Dlst.    of    Col.-.  IBS  10.5        0.28  41.6 

Florida    68.0  14.2        0.90  Sl.l 

Georgia    _-  84.0  17.6        1.89  107.B 

Idaho    _  38.6  11.8         1.18  E1.4 

Illinois       640.0  160.6  1E.60  816.1 

Indiana    191.8  39.9  12.10  248.8 

Iowa   - 110.0  21.8        7.10  140.1 

Kansas 160.0  24.1         4.71  17B.0 

Kentucky   91.0  20.7         3.06  114.8 

Louisiana    —  46.6  9.8         1.62  G6.4 

Maine     7S.B  20.1         6.08  106.8 

Maryland    51.1  16.6         2.61  71.4 

Massachusetts  138.9  61.0  i5.8i>  406.  a 

Michigan 220.0  96.0  11.68  418.6 

Minnesota    192.0  48.8        7.66  248.6 

Mississippi   15.8  10.4         0.66  46.9 

Missouri    212.0  BI.7  12.34  317.0 

Montana   62.0  11.8         1.56  6E.4 

Nebraska 90.0  27.6         1.98  121.6 

Nevada 14.6  1.6         0.15  16.2 

New     H'psmre  30.0  6.8         1.90  38.6 

New  Jersey  ....  120.0  G5.1         9.50  284.8 

New  Mexico  -  18.3  1.1        0.26  1G.6 

New  York  480.0  209.5  19.36  708.9 

N.     Carolina..-  50.0  16.7        8.41  70.1 

North    Dakota  42.1  11.6         1.11  64.9 

Ohio    ,. 185.0  86.9  22.46  495.1 

Oklahoma    . 61.0  11.2        1.84  14.0 

Oregon     SS.O  11.2        4.72  97.9 

Pennsylvania...  185.0  1E9.2  22.10  566.1 

Rhode    Island..  42.5  9.5         2.79  64.8 

8.    Carolina  ....  61.0  9.3         1.28  61. T 

South  Dtiota..  39.3  10.7        1.44  61.4 

Tennessee    67.0  11.6         1.49  72.1 

Texas    22O.0  35.6         7.44  263.0 

Utah     69.0  9.1         2.15  80.6 

Vermont 16.5  8.2        1.81  47.6 

Virginia    98.0  ■     21.0         6.10  118.1 

Washington    ..  204.0  17.9        7.68  119.6 

W.    Virginia—  18.0  8.1         1,70  48.0 

Wisconsin    150. 0  18.0  11.60  199.6 

Wyoming 13.6  4.1        0.64  18.1 


United  States  6,5l 


1.676.9    116.84     8.620.4 


Some  central  stations  furnish  heat,  water, 
gas,  etc.;  as  well  as  electricity.  In  1917 
there  were  2.E6E  of  these  composite  stations, 
divided  as  follows:  1,328  electricity  and 
water;  238  electricity  and  gas,  or  gas  and 
water;  16  electricity,  street  railway,  and 
gas,  or  gas  and  water;  1,064  miscellaneous, 
doing  heating,  manufacturing  Ice,  etc. 
These  composite  stations  represent  40%  of 
all  central  stations.  In  addition  to  the 
above  classes  there  are  those  which  do 
electrical  contracting  or  retail  electrical 
merchandising.  In  1910  there  were  1,793 
stations  doing  contracting  and  1,139  retail- 
ing electrical  merchandise. 

Many  centra]  stations  purchase  all  or  part 
of  their  energy.  Stations  which  purchased 
more  than  half  of  their  energy  increased 
146%  from  1912  to  1917.  In  1917  there  were 
1,611  of  these  stations.  In  the  same  year 
the  primary  power  equipment  of  generating 
stations  totaled  12.936,765  hp.,  divided  ac- 
cording to  type  of  prime  mover  as  follows: 
5,788  steam  engines  developed  13%  of  the 
total  output;  1,699  steam  turbines,  -62%; 
8,374  water  wheels  and  turbines.  33%;  2.984 
internal- combustion  engines,  2%.  In  the 
decade  1907-17  the  number  of  steam  en- 
gines decreased  25%,  steam  turbines  in- 
creased 351%,  water  wheels  and  turbines 
Increased  36%,  Internal -combustion  engines 
Increased   634%. 

The  majority  of  commercial  stations  are 
owned  by  corporations,  though  there  were 
In  1917  a  total  ot  1,306  stations  owned  by 
Individuals,  firms  and  partnerships.  The 
number  of  incorporated  commercial  stations 
was  2.S18.  They  employed  105.B41  people 
In  1917.   an  Increase  since  1902  of  248%. 

Within  recent  years  great  changes  have 
been  made  In  the  attitude  of  most  central 
stations  toward  the  public  they  serve. 
Nearly  all  operating  companies  have  en- 
deavored to  better  their  relations  with  the 
public  and  many  have  sold  stock  and  other 
securities  to  their  customers  and  employees 
to  the  end  that  these  stockholders  will  de- 
sire to  see  their  company  prosper  and  will 
develop  a.  new  attitude  toward  public  utili- 
ties In  general.  So  many  companlea  have 
held  and  are  holding  campaigns  for  this 
purpose  that  It  la  difficult  to  state  the  value 
of  securities  sold,  but  It  Is  estimated  that 
over  150,000  Individual  customers  alone 
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hold  1100,000,000  In  central- station  eecuri- 
tiea.  Reports  from  about  46  companies  that 
have  conducted  sales  campaigns  within  the 
last  year  or  two  Indicate  that  over  350,300.- 
000  has  been  disposed  of  to  76.000  subscrib- 

The  foregoing  ngureH  relate  only  to  stock 
purchases  by  customers  of  the  centra)  sta- 
tions In  recent  years.  Estimates  prepared 
by  the  National  Electric  Light  Association 
show  that,  taking  the  country  as  a  whole. 
the  securities  of  the  electric  light  and 
companies  are  owned  by  some  1,150. 


1    citlxe 


These 
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,  estates  and  banks.  It  is  fur- 
ther estimated  that  hundreds  of  millions  of 
dollars  have  been  loaned  to  these  central 
station  companies  by  17,000  banks  of  the 
country  having  29,000,000  depositors.  These 
figures  give  a  much  better  conception  of 
the  widespread  financial  Interest  In  the 
welfare  of  the  central- station  business. 

CENTRAL  STEEL  &  WIRE  CO.— 119- 
117  No.  Peoria  St.,  Chicago,  111.  Manu- 
facturer of  welding  and  armature  binding 
wire  and  sheet  steel  for  electrical  purposes. 
President,    H,    R.    Curran;      secretary     and 


Manufacturer  of  rigid  metallic,  conduit,  el 
bows  and  couplings.  President.  Alex 
Loughlin,  Jr.;  vice-president,  W.  F.  Hart; 
treasurer,  P.  C.  Pease:  sales  manager.  W. 
F.  Ingals.  Main  office.  First  National  Bank 
Bldg.,  Pittsburgh.  Pa.  Factory.  Economy, 
Pa.  Branch  offices,  10  High  St.,  Boston, 
Mass.;  1218  Race  St..  Philadelphia,  Pa.; 
HIS  Pine  St.,  St.  Louis.  Mo.;  1124  Metro- 
politan Bldg.,  Minneapolis.  Minn.:  307  First 
Ave..  Seattle,  Wash.:  633  Mission  St.,  San 
Francisco,  Cal.;  1220  Dime  Savings  Bank 
Bldg..  Detroit.  Mich.;  03  Vesey  St..  New 
York,    N.    T.;    122    S.    Michigan    Ave.,    Chl- 

CENTRAL  WHITE.— Trade  name  for 
rigid  metallic,  conduit,  elbows  and  coup- 
lings made  by  the  Central  Tube  Co..  First 
National    Bank   Bldg..  Pittsburgh,   Pa. 

CENTRAL  WISCONSIN  SUPPLY  CO— 
Beaver  Dam.  Wis.  Producer  of  cedar  poles. 
M.  K.  Grant  manager.  Cedar  Dept. 

CENTRIFUGAL  FAN  CO.— 9-18  17th 
Ave.,  Newark,  N.  J.  Manufacturer  of  mo- 
tor-driven  exhaust  fans. 

CENTRIFUGALS,  SUGAR,  MOTOR.' 
DRIVEN.— Centrifugals  are  machines  used 
to  effect  the  mechanical  separation  of 
solids  from  liquids,  or  of  liquids  of  different 
specific  gravity.  In  the  sugar  Industry  they 
are  used  to  wash  and  dry  the  sugar  and 
separate  out  all  the  moisture.  A  perfor- 
ated metal  cylinder  or  basket  Is  placed 
within  an  outer  casing  and  rotated  at  a 
high  speed.  As  the  basket  revolves  the 
material  to  be  separated  Is  thrown  against 
the  perforated  sheet  by  centrifugal  force 
and  the  liquid  flows  through  the  fine  per- 
forations while  the  solids  remain  Inside. 

Motor  drive  has  been  found  to  be  very  ef- 
ficient for  these  machines.  A  vertical 
motor,  usually  of  the  Induction  type,  is 
mounted  above  the  basket  and  connects  to 
Its  shaft  by  means  of  a  clutch  which  pro- 
tects It  from  excessive  strain.  The  motor 
and  the  basket  spindle  both  run  on  ball 
bearings. 

Manufacturers: 

Hepworth    Co.,    9.    S.,    2   Rector   St.,   New 

York  N.  Y.  "Mackintosh." 
CENTRIFUGES,  ELECTRIC— Devices  for 
separating  solutions,  or  material  in  solu- 
tions, of  different  specific  gravity  by  centrif- 
ugal force.  The  device  consists  of  a  small 
electric  motor,  under  the  shaft  of  which 
are  mounted  hinged  buckets  which  contain 
the  solution,  and  at  a  very  high  speed  ef- 
fect the  separation.  Other  types  have  a 
small  vertical  universal  motor  with  a  hori- 
zontal balanced  arm  on  the  top  of  the 
shaft.  Hinged  test-tube  holders  are 
mounted  at  the  ends  of  the  arm  and  the 
liquid  to  be  separated  Is  placed  In  the  test 
tubes,    which    take     a     horizontal     position 

Manufactureri: 

Betz  Co..  Frank  S-.   Hoffman  St..   Ham- 
mond, Ind. 
Boekel   &  Co.,   William,   510-518   Vine   St., 


Creamery  Package  Mfg.  Co.,  The,  81-7  W. 

Klniie  St.,  Chicago,   111. 
Hepworth   Co..    S.   S.,    2   Rector   St.,    New 

York,    N.    Y.      "Mackintosh." 
Hospital  Supply  Co..  The.  157  E.  23rd  St., 

New   York,  N.   Y.     "Watters." 
International  Equipment  Co.,  352  Western 

Ave.,   Boston.  Mass. 
Kny-Scheerer  Corp.  of  America.  56-58  W. 

23rd  St.,  New  York,  N.  Y.     "Kayess." 
Shelton  Electric  Co.,  13  E.  12nd  St,  New 

York,   N.   Y.      "Shelton." 
Williams.  Brown  &  Earle.  Inc.,  918  Chest- 
nut  St.,   Philadelphia,   Pa.     "W.   B.   & 


Electric  Co.,  1827  Pine  St. 
CENTURY.— Trade    name    for    armature 

and  field  coll  testers  manufactured  by  the 
Century  Electrical  Co.,  102  Randall  Ave.. 
Syracuse,  N.  Y. 

CENTURY.— Trade  name  for  electric  oil 
pumps  manufactured  by  the  Century  Pump 
Co..   715-719  Bth  Ave.,  Brooklyn,  N.  Y. 

CENTURY.— Trade  name  for  hacksaws 
manufactured  by  the  Century  Tool  & 
Metal  Co.,   180  N.   Market  St..  Chicago.  111. 

CENTURY — Trade  name  for  radio  buz- 
zers manufactured  by  the  Federal  Tele- 
phone &  Telegraph  Co.,  Buffalo.  N.  Y. 

CENTURY  ELECTRIC  CO.— St.  Louis. 
Mo.  Manufacturer  of  electric  fane  and 
motors.  Business  established  1903.  Presi- 
dent. E.  S.  Plllsbury:  vice-president,  Senter 
M.  Jones;  vice-president  and  secretary,  R. 
J.  Russell;  treasurer  John  Herget;  sales 
manager,  J.  L.  Woodress.  Main  office  and 
factory,  1S27  Pine  St..  St.  Louis,  Mo. 
Branch  offices  and  warehouses.  Boston, 
Mass.;  S3  W.  Randolph  St..  Chicago,  111.; 
Cincinnati,  Ohio;  Cleveland.  Ohio;  Des 
Moines.  Iowa;  Detroit,  Mich.;  Kansas  City, 
Mo.;  New  York,  N.  Y.;  Philadelphia,  Pa.: 
Pittsburgh.  Pa.;  Rochester,  N.  Y.  Salea 
representatives,  Fulton  Electric  Co.,  At- 
lanta, Ga.;  W.  C.  Teas,  Chattanooga, 
Tenn.;  Qua  Sachs,  Dallas.  Tex.;  Mountain 
Electric  Co.,  Denver,  Colo. ;  Greensboro 
Supply  Co.,  Greensboro.  N.  C;  R.  J.  Davis, 
Los  Angeles,  Cal.;  T.  W.  Flndley.  Minne- 
apolis, Minn.;  Lyman  C.  Reed,  New  Or- 
leans, La.;  R.  R.  Poppleton,  Portland,  Ore.; 
S.  S.  Stevens.  Salt  Lake  City.  Utah:  R.  J. 
Davis,  San  Francisco.  Cal.;  R.  R.  Poppleton, 
Seattle,  Wash.:  Nixon  Klmmel  Co.,  Spo- 
kane. Wash.;  Rudel  Belnap  Machinery  Co., 
Montreal,  Que.;  Jones  &  Moore  Electric  Co., 
Toronto,  Ont.;  Rankin  &  Cherril,  Van- 
couver. B.  C;  Great  West  Electric  Co.. 
Ltd.,   Winnipeg,    Man..    Can. 

CENTURY  ELECTRICAL  CO.— 102  Ran- 
dall Ave.,  Syracuse.  N.  Y.  Manufacturer 
of  armature  and  Held  coll  testers.  Vice- 
president.  L.  C.  Willson;  secretary,  L.  B. 
West:  treasurer  and  general  manager,  J. 
B.  West. 


CENTURY  MFG.  CO.,  INC.— Etliabeth- 
town.  Pa.  Manufacturer  of  electric  signs 
and  heaters.  Business  established  1907. 
President,  Milton  S.  Rohrer;  vice-president, 
Justus  Bard:  secretary,  tr 
era!  manager.  E.  M.  Miller. 

CENTURY  PUMP  CO.,  THE.— 716-719  6th 
Ave.,  Brooklyn.  N.  Y,  Manufacturer  of 
electric  pumps.  Business  established  190E. 
President  and  treasurer.  William  L.  Class; 
vice-president,  Louis  Oass;  secretary,  <3uy 
A.  Smith. 

CENTURY    8PECIAI Trade    name     for 

tungsten  lamps  manufactured  by  the  Inter- 
national Incandescent  Lamp  Works,  Inc., 
80-66  Bergen  line  Ave..  Union  Hill.  N.  J. 

CENTURY  TOOL  A  METAL  CO.— 180  N. 
Market  St.,  Chicago,  III.  Manufacturer  of 
welding  compounds  end  hacksaws.  Gen- 
eral managers,  E.  L.  Mayer  and  E.  Mayer. 

CERTAIN-TEED     PRODUCTS     CORP.— 
'  -   '-    Mo.    Manufacturer  of  insulating 


paper 


mints. 


established  1917.  President,  G.  M.  Brown; 
vice-presidents.  C.  C.  Collins;  J.  C.  Collins, 
Joseph  W.  Wear,  D.  C.  Cale;  secretary  and 
treasurer,  R,  M.  Nelson. 

CESCO.— Trade  name  for  aisle  lights  for 
theaters  and  electrically  operated  curtain 
and  door  openers,  manufactured  by  the 
Chicago  Electric  Sign  Co.,  2219-2229  W. 
Grand  Ave.,  Chicago.  III. 
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factured  by  the  Canadian  G. 

Co..  Ltd.,  218  King  St.,  W.,  Toronto,   Ont.. 

Can. 

C.  6.  M,— Trade  name  for  ollless  bearings 
manufactured  by  the  Massachusetts  Ollless 
Bearings    Co..    618    Main    St.,    Worcester, 

C.  G.  R.— Trade  name  for  conduit  and 
outlet  bushings  manufactured  by  Charles 
G.  Robin,  47  Warren  St."  New  York.  N.  Y. 

C.  Q.  S.— Abbreviation  for  centtroeter- 
gram-second  system  of  units. 

C-H. — Trade  name  for  electric  controlling 
and  heating  devices  manufactured  by  the 
Cutler-Hammer  Mfg.  Co.,  12th  St.  &  St. 
Paul  Ave.  Milwaukee,  Wis. 

CHADBURN  SHIP  TELEGRAPH  CO. 
OF  AMERICA,  INC.— Troy,  N.  Y.  Manu- 
facturer of  CO,  recorders.  Exclusive  dis- 
tributor. Yarnall  Waring  Co..  Philadel- 
phia.  Pa. 

CHAFING  DISHES.— See  Dishes,  chafing, 
electric. 

CHAIN  BELT  CO — Milwaukee,  Wis. 
Manufacturer    of    coal    and    ash     handling 


1891. 


-  intake  screens.     Business  established 
President,  W.  C.  Prye;  vice-president 


it:    treasurer,    C.    L. 

Pfeifer;  sales  manager,  Clifford  P.  Messln- 
ger.  Main'oiftce  and  factory,  736  Park  St., 
Milwaukee,  Wis.  Branch  offices,  50  Church 
St.,  New  York,  N.  Y.;  403  Ford  Bldg.,  De- 
troit, Mich.;  1018  Corn  Exchange  National 
Bank  Bldg.,  Chicago.  111.;  Citizens  National 
Bank  Bldg.,  Pittsburgh.  Pa.;  337  Boatmen's 
Bank  Bldg..  St.  Louis,  Mo. 

CHAIN  PRODUCTS  CO.,  THE Cleve- 
land. Ohio.  Manufacturer  of  chains  and 
chain  products.  Business  established  1886. 
President  and  treasurer,  Fred  G.  Hodell; 
vice-president,  Howard  H.  Hodell:  secre- 
tary. William  P.  Schneider.  Main  office  and 
factory.  3924  Cooper  Ave..  Cleveland,  Ohio. 
Branch  offices.  150  Chambers  St..  New 
York.  N.  Y.;  208  N.  Wabash  Ave.,  Chicago, 
111.;  60-62  8th  St.,  San  Francisco,  Cal.:  1417 
Chemical  Bldg..  St.  Louis,  Mo.;  439  P.ndlcott 
Bldg.,  St.  Paul  Minn. 

CHAINS,  ARC  AND  OTHER  LAMP  SUS- 
PENSION.—Chains  are  sometimes  used  for 
suspending  heavy  arc  lamps  or  Incandescent 
lamps  from  a  bracket  or  mastarm,  or  cross- 
span  suspension  In  a  street.  They  are 
made  of  wire  formed  into  links  and  clinched 
or  welded,  or  ore  formed  out  of  sheet  metal 
and  linked  together.  A  hot  galvanized  fin- 
ish is  generally  given  the  chain  so  that  it 
will  resist  corrosion.  Chain  is  used  In 
preference  to  cordage  where  the  load  or 
weather  conditions  are  especially  severe. 
Also  see  Cord  or  cordage,  braided. 
Manufacturers: 
American   Chain    Co.,   Bridgeport.   Conn. 

"Oneida." 
Bridgeport    Chain   Co.,    Bridgeport,   Conn. 

"Triumph." 
Caldwell  &  Co.,  Inc.,  Edward  P.,  36-40  W. 

16th   St..   New  York,   N.   Y. 
Chain    Products    Co..     The.    3924    Cooper 

Ave..    Cleveland.    Ohio.      "Hodell." 
1   Collins-Wagner    Mfg.    Co.,    122    W.    43rd 


..  Ne 


lumbi 


York,  N.  Y. 
McKlnnon  Chain  Co.,  The.  Co- 
Colum- 


Hohbs    Co.,    Clinton    E-,    JO-SB    Pearl    t     . 
Boston.     Mass.       "Everett,"     "Tipton." 

"Wyatt." 
LINE    MATERIAL    CO.,     S.    Milwaukee, 

Wis.      (See  display  adv.   page  1278.) 
Phoenix  Hardware  Mfg.  Co.,  49-63  Illinois 

St..  Buffalo.  N.  Y. 
WESTINGHOt'SE    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.   pages  1395-1402.) 
CHAINS,    BALL   OR    BEAD,   FOR   PULL 
SOCKETS,    ETC.— Ball  or  bead   chains  are 
generally   made   of  braes  or   they   may  be 
finished  in  nickel  or  other  finishes  to  corre- 
spond to  the  fixtures,  sockets,  pull  switches. 
— -     -''     they   are   to  be   used  with. 


The  n 


9   chain 


slats  of  a  hollow  ball  formed  of  sheet  brass, 
having  a  hole  at  one  end  and  a  round  shank 
at  the  other  end.  The  shank  of  one  ball  or 
bead  fits  into  the  hole  of  another  and  ia  ex- 
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panded  Inside  bo  that  it  cannot  be  with- 
drawn. Other  chains  are  made  with  wired 
beads  and  various  other  modifications  of 
these  principles.  A  larger  ball  or  acorn  Is 
placed  at  the  lower  end.  Also  see  Acorns, 
pull  chain;  Links.  Insulating,  pull  chain; 
Links,  splicing,  pull  Chain. 
Manufacturers: 
American  Ball  Chain  Works,  IS  Wooster 

St..    New   York.   N.   Y. 
Arrow    Electric   Co.,    103    Hawthorne    St., 

Hartford,  Conn.  "Arrow." 
BEAD  CHAIN  MFG.  CO..  THE,  Bridge- 
port. Conn.  "Bead  Chain."  Brass 
chain  consisting  of  a  series  of  spherical 
beads  Joined  together  by  miniature 
dumbbells,  the  head  of  each  dumbbell 
being  enclosed  wjthin  the  bead.  Stand- 
ard equipment  on  all  pull  sockets  and 
pull  switches  throughout  the  country. 
—Adv. 
Bryant  Electric  Co..  The,   1421  State  St.. 

Bridgeport.  Conn.     "Bryant." 
Hatheway  Mfg.  Co.,  The,  Bostwick  Ave.. 

Bridgeport,   Conn.      "Duplex." 
Hobbs    Co.,    Clinton   E.,    30-35    Pear!    St.. 
Boston.     Mass.       "Everett,"     "Tipton," 
"Wyatt." 
Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
Hungerrord  Brass  ft  Copper  Co..  U.  T., 
80    Lafayette    St.,    New    York,   N.    Y. 
"Star  Brand." 
Pass   ft    Seymour,    Inc.,   Solvay   Station, 

Syracuse,  N.  Y.     "P.  ft  S." 
peerless    Light   Co.,    663   W.    Washington 

Blvd..  Chicago,  111. 
Phoenix  Hardware  Mfg.  Co.,  49-S3  Illinois 

St.,  Buffalo,  N.  Y, 
CHAINS,  CHANDELIER  OR  FIXTURE,— 
These  chains  are  made  to  correspond  In 
design  and  finish  to  the  chandeliers  or  fix- 
tures. Brass  is  by  Tar  the  most  common 
material  used  In  their  construction,  al- 
though steel  links,  braes-plated,  are  also 
used  In  making  up  the  chains.  Several 
forms  of  links  are  used,  such  as  round,  oval. 
square,  and  various  other  special  forma. 
They  are  often  formed  of  solid  brass  wire 
■el  wire,  although  tubing  Is  also  ur 
-  ■■  -halms,  to  redi 

welded  togetl— 

_.v    _ o  that  the  links 

may  be  opened  up  after  the  fixture  oi 
chandelier  la  in  place,  in  case  It  is  neces- 
sary to  change  the  length  of  the  chain  oi 
attach  ft  to  a  fixture  ring  or  loop. 


American  Chain  Co.,  Bridgeport.  Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  3W 
W.  Washington  Blvd..  Chicago,  III. 
(See  display  adv.   pages  1211-1234.) 

Best  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

Bile*  Co..  A.  H..  136  Hospital  St.,  Provi- 
dence. H.  I. 

Caldwell  ft  Co.,  Inc.,  Edward  P.,  36-40 
W.  15th  St..  New  York.  N.  Y. 

Coll  ins  -Wagner  Mfg.  Co.,  122  W.  43rd  St.. 

.    Inc.,   122-130 

Centre  St.,  New  York,  N.  Y. 
Columbus  McKlnnon  Chain  Co.,  The,  Co 

lumfcus.  Ohio.     "Columbus." 
Crescent   Brass  Products   Co.,  The,   S410 

Lake  Ave.,  Cleveland.  Ohio. 
Dallas    Brass   &  Copper  Co.,    820   Orleani 

St.,  Chicago,  *" 
Edwards  Light 

St.,  Chicago, 
Paries  Mfg.  Co..  Decatur,  111. 
Highlands  Mfg.  Co.,  Mnncle,  ina. 
Hobbs    Co..    Clinton    E.,    30-36    Pearl    St. 

Boston,     Mass.      "Everett."     "Tipton,* 

Hungerford  Brass  ft  Copper  Co.,  U.  T..  SO 
Lafayette  St.,  New  York,  N.  Y.     "Star 

LIGHTOL1ER  CO.,  66B-T1  Broadway,  New 
York.  N.  Y.     "Guaranteed  Chain.'' 

National  Chain  Co.,  8th  St.  &  3rd  Ave.. 
College    Point.   N.   Y.     "Unxld."    "Na- 

N'ewhall  Chain  Forge  ft  Iron  Co.,  90  West 

St.,  New  York.  N.  Y. 
Pass    ft    Seymour,    Inc.,    Solvay   Station, 

Syracuse,  N.  Y.    "P.  ft  8." 
Peerless    Light    Co..    663   W.   Washington 

Blvd..   Chicago.  111. 
Phoenix  Hardware  Mfg.  Co.,  49-63  Illinois 

St.,  Buffalo,  N.  Y. 
STANDARD    ELECTRIC    ft    MFG    CO., 

103    1st    Ave.,    K.,    Cedar   Rapids,   Iowa. 

"Stelco." 
Straus-Hohen stein    Co..    132-134    W. 

~        ---I... 

n  St. 


Waterbury     Mfg.     Co.,      236     Grand     St., 

Waterbury.  Conn. 
White    Mfg.    Co..    J.    H.,    Ml   N.    3rd    St., 


.    Lorln    W.,    214    E.    40th   St., 


transmission  are  so  varied  as  to  necessitate 
a  great  number  of  types  of  chains.      They 

'  '-'  a  number  of  purposes,  and  in 

vlth  electrical  machinery  are 
connecting  a  motor  to  its  load 
X  a  small  generator  In  many 
cases.  They  are  most  efficiently  applied  to 
any  place  where  the  driver  and  driven 
wheels  are  close  together  or  differ  greatly 
In  size.  A  belt  used  under  such  conditions 
would  have  excessive  slip.  Other  examples 
of  power  transmission  by  means  of  chains 
are  also  quite  common. 

In  general  the  chains  consist  of  a  series 
of  links  and  rollers  designed  to  run  over 
sprocket  wheels.  This  Includes  rough 
heavy  chains  designed  to  run  on  cast  tooth 
wheels  and  smaller,  more  accurate  links 
that  are  designed  to  run  on  cut  wheels  and 
give  a  smoother  and  more  uniform  trans- 
mission. The  links  in  these  types  generally 
consist  of  two  rollers  rotating  on  hardened 
steel  pins  which  are  held  securely  In  link 
plates  on  either  side.  Two  such  links  are 
Joined  together  and  accurately  spaced  by 
another  link  plate  which  passes  over  the 
pins  and  is  prevented  from  coming  loose  by 
cotter  plna.  This  general  type  is  made  in 
several  sizes  and  modified  forms  and  also 
as  duplex  or  multiple  chains  having  a  series 
of  links  joined  together  to  give  a  wide 
chain. 

Manufacturers: 

Abell-Howe  Co.,  332  S.  Michigan  Ave.. 
Chicago,  III. 

American  High  Speed  Chain  Co.,  401  S. 
Illinois  St.,  Indianapolis,  Ind. 

Baldwin  Chain  A  Mfg.  Co.,  The.  Worces- 
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ion  Chain  Co.,  The,  Co- 
lumbus. Ohio.     '■Columbus." 
Diamond  Chain  &  Mfg.  Co.,  503  Kentucky 

Ave.,  Indianapolis.  Ind.     "Diamond." 
Duckworth    Chain    ft    Mfg.    Co.,    41    Mill 

St.,    Springfield.    Mass. 
Grant    Gear   Works,    Inc.,    151    Pearl    St., 

Boston,  Mass. 
Gump  Co..  B.  F.,  431  S.  Clinton  St.,  Chi- 

Hobbs'  Co..  Clinton  E.,  30-36  Pearl  St.. 
BoBton,  Mans.  "Everett,"  "Tipton," 
"Wyatt." 

Jeffrey  Mfg.  Co..  1st  Ave.  A  4th  St.,  Co- 
lumbus. Ohio.  "Peerless,"  "HerculeB," 
■'Reliance." 

LINK-BELT  CO.,.  329  W.  39th  St.,  Chi- 
cago,   III.      "Link -Belt." 

Metallic   Mfg.   Co.,    644  W.   35th  St.,  Chl- 

New  England  Chain  Works,  12  Pearl  St, 

Boston,  Mass. 
Newhall  Chain  Forge  ft  Iron  Co.,  90  West 

St.,  New  York,  N.  Y.    "Warwick." 
Philadelphia   Gear   Works,    E.   Vine   St., 

Philadelphia,  Pa.    "Diamond." 
Phoenix  Hardware  Mfg.  Co..  49-63  Illinois 

St.,  Buffalo.  N.  Y. 
Union    Engineering    Co..    The.    Cuyahoga 

Ave.  ft  W.  4th  St.,  Cleveland,  Ohio. 
United  States  Chain  &  Forging  Co.,  Union 

Arcade.  Pittsburgh,  Pa.  "XX." 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 
CHAINS,  POWER-  TRANSMISSION, 
SILENT.— Silent  chains  for  power  trans- 
mission are  of  Quite  different  construction 
from  ordinary  power- trans  miss  Ion  chains. 
In  most  of  these  the  separate  links  are 
much  smaller  and  they  do  not  run  over  or 
fit  around  the  teeth  of  a  sprocket  wheel, 
tut  rather  at  Into  accurately  cut  grooves 
on  both  the  driving  and  driven  wheel.     For 

*or  keeping  the  chain  on  the  wheels  when 
running  and  they  are  usually  made  with  a 
flange.  The  chains  ordinarily  consist  of  a 
number  of  steel  leaves  or  plates.  These  are 
Joined  together  with  a  hardened  steel  pin 
and  In  some  cases  have  a  hardened  steel 
liner  or  bushing  In  which  the  pin  rests. 

Silent  chains  are  used  for  a  number  of 
purposes  where  electric  drive  Is  used.  They 
are  .employed  on  both  large  and  small 
motors,  the  extremes  ranging  from  about 
H  hn.  to  500  hp.  or  larger.  They  are  highly 
efficient  and  give  a  very  uniform,  smooth 
and  quiet  drive.  Paper  mills  have  been 
large  users  of  the  electric  drive  through 
silent  chains. 
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-J  I  no  is  St..  Indianapolis.  Ind. 
LINK  BELT  CO..  Philadelphia.  Chicago. 
Indianapolis.  The  Link -belt  silent 
chain  for  high  speed  power  transmis- 
sion. Is  as  flexible  as  a  belt,  as  positive 
as  a  gear,  and  more  efficient  than 
either.  It  cannot  slip,  and  will  run  on 
short  centers.  It  la  run  slack  and 
therefore,     without     excessive     Journal 


Link-Belt   Silent  Chain 

friction.  There  is  no  dangerous  spark- 
ing. It  transmits  power  with  less  loss 
and  operates  quietly.  It  can  be  run  at 
high  speed.  There  are  more  teeth  in 
working  contact,  causing  smoother 
action  and  less  wear.  In  spite  of  its 
,  It  has  great  elasticity. 
1  motors  can  be  used  to 

_.     .-.„     desired 

rate  of  speed.  Standard  link- be  Its  can 
be  furnished  for  every  purpose  In  ele- 
vating conveying  and  power  transmis- 
sion. The  Ewart  detachable  link-belt 
is  the  standard  for  power  transmission, 
and  simple  elevators  and  conveyors. 
The  New  Ewart  link-belt  is  an  Im- 
proved  form   haying   greater   strength 


The  Ewart  Link 

without  Increase  ot  weight,  and  runs  on 
standard  wheels.  Extensive  available 
stock  in  all  sties,  together  with  a  large 
variety  of  Ewart  links  with  attach- 
ments. Many  modifications  of  the 
Ewart  link-belt  are  made  for  special 
service,  including  "400"  class  link-belt. 
which  has  the  links  connected  by  rivets 
or  detachable  pins.  "C"  class  llnk- 
"     '  I  great  strength  and  durabil- 


CHAIRS,  STEP-RAIL.— Step-rail  chairs 
were  formerly  extensively  used  on  the  low 
girder-type  rails  used  In  street-railway  sys- 
tems and  are   at  111   employed  where  those 

was  such  that  the  paving  blocks  could  not 
be  kept  in  place,  but  shifted  and  worked 
loose.  The  use  of  a  more  substantial  block 
required  that  the  rail  be  set  higher  above 
the  ties  than  formerly.  Step -rail  chairs 
were  used  for  this  purpose  and  were  placed 
under  the  rail  to  elevate  It  to  the  proper 
level  for  the  paving.  They  were  malleable 
Iron  or  steel  blocks  and  had  a  back  or  sup- 
porting member  that  held  the  projection  ot 
the  girder  rail.  The  name  waa.  therefore, 
derived  from  the  form  of  the  block. 

Manufacturers: 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York,  N.  Y.     "Trasco." 

CHALLENGE.— Trade  name  for  motor- 
Irlven  grinders  manufactured  hy  the  Chal- 


..___    Machh.. 
IVe.,  Phlladelphli 
CHALLENGE.— Tradi 


Inc.,     6116      Sprlnfleld 


....__       for  soldering 

inufactured  by  the  Highland 
Electro -Chemical  Mfg.  Co.,  ConnHlavlllc. 
Pa.  (Exclusive  distributor,  8.  F.  Hood  Co., 
Philadelphia,  Pa.) 

CHALLENGE.— Trade  name  tor  measur- 
ing tapes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 
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tie    for    letter 
.. .  _„  Ostrander  & 
Co..  371  Broadway,  New  York,  N.  Y. 

CHALLENGE Trade   name   lor   belting 

manufactured     by     the     Republic     Rubber 
Corp.,  Young-Blown,  Ohio. 

CHALLENGE.— Trade  name  for  electric 
Iron  manufactured  by  the  Security  Elec- 
tric  Mfg.  Co.,    1463  W.   Ohio,   St.,    Chicago, 


CHALLENGE  MACHINE  CO.,  INC.— 6110 
Springfield  Ave.,  Philadelphia.  Pa.  Manu- 
facturer of  electric  grinder*  and  grinding 
wheel  dressers.  President.  J.  W.  King; 
vice-president,  B.  F.  Balrd;  secretary,  F. 
M.  King,  Jr.;  treasurer,  F.  M.  King.  Sr. 

CHALLENGE  MACHINERY  CO.,  THE— 
Grand  Haven,  Mich.  Manufacturer  of 
motor-driven  paper  cutting  machines  for 
printers.      Main    office    and    factory,    Grand 

Haver    "'  '       " *•     ™     "    *"'   "    ""'" 

BL,  C 
N.  Y. 

CHAMBERLAIN  A  HOOKHARN  METER 
CO..  LTD.— 213  College  St.,  Toronto,  Ont.. 
Can.  Manufacturer  of  demand  and  In- 
tegrating wattmeters  and  time  switches. 
Business  established  1912.  President  and 
general  manager.  S.  L.  B.  Lines;  secretary 
and  treasurer,  Miss  G.  Montliambert. 

CHAMBER!. IN  A  JOHNSON,  INC.— 1238- 
40  Voskamp  St.,  Pittsburgh.  Pa.  Manufac- 
turer of  beeswax  and  battery  sealing  com- 
pounds.    John  F.  Barckley,  manager. 

CHAMBERS  MFG.  CO.— Etna  St..  Butler. 
Pa.  Manufacturer  of  farm  lighting  plants. 
J.  A.  Chambers,  manager. 

CHAMET— Trade  name  for  special  bronze 
products  manufactured  by  the  Chase  Metal 
Works,  236  Grand  St..  Waterbury.  Conn. 

CHAMPION.— Trade  name  for  ice  cream 
freesers.  refrigerating,  Ice  making  and  Ice 
breaking  machinery,  manufactured  by  the 
Allman  Gas  Engine  Co.,  481  Canal  St.,  New 
York,  N.  Y. 

CHAMPION.  —  Trade  name  for  vises 
manufactured   by  the   Bonney  Vise   ft   Tool 

CHAMPION.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Boss  Washing  Machine  Co.,  Cincinnati, 
Ohio. 

CHAMPION.— Trade  name  for  electric 
rorge  blowers,  exhaust  fang,  grinders,  drills 
and  other  portable  tools  manufactured  by 
the  Champion  Blower  &  Forge  Co.,  Lancas- 

CHAMPION Trade  name  for  dry  bat- 
teries and  carbon  products  manufactured 
by  the  Champion  Carbon  Mfg.  Co.,  305  1st 
National  Bank  Bldg.,   Cincinnati.  Ohio. 

CHAMPION— Trade  name  for  motor- 
driven  foundry  riddles  manufactured  by  the 
Champion  Foundry  A  Machine  Co.,  2419  W. 
14th  St.,  Chicago,  III. 

CHAMPION.— Trade  name  for  motor- 
driven  air  compressors  made  by  the  Cham- 
pion Pneumatic  Machinery  Co..  1402  Mich- 
igan Ave,  Chicago,  11). 

CHAMPION.— Trade  name  for  spark 
plugs  manufactured  by  the  Champion  Spark 
1'lug  Co.,  Toledo,  Ohio. 

CHAMPION.— Trade  name  for  storage 
batteries  and  battery  parts  manufactured 
by  the  Champion  Storage  Battery  Corp., 
193  Church  St..  Poughkeepsie,  N.  Y. 

CHAMPION.— Trade  name  for  oiled  pa- 
pers, cambrics,  tapes,  plain  cotton,  friction, 
rubber,  armature,  linen  tapes,  webbing  and 
cotton  sleeving  manufactured  by  the  Chi- 
cago Mica  Co.,  11-21  Water  St.,  Valparaiso. 
Ind. 

CHAMPION.— Trade  name  for  Incandes- 
cent lamps  manufactured  by  the  Consoli- 
dated Electric  Lamp  Co.,  Danvers.  Mass. 

CHAMPION.— Trade  name  for  Injectors 
manufactured  by  James  A.  Griffiths  A  Son, 
1315-17  Buttonwood  St.,  Philadelphia,  Pa. 

CHAMPION.— Trade  name  for  soldering 
paste  manufactured  by  the  Highland  Elec- 
tro-Chemical   Mfg.    Co..    Connellsvillc.    Pa. 

CHAMPION.— Trade  name  for  oil  cups 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,    Ohio. 

CHAMPION.— Trade  name  for  boat  light- 
ing sets  manufactured  by  Hector  C.  Mac 
Rne,  314  St.  Paul  St..  Baltimore,  Md. 

CHAMPION— Trade  name  for  electric 
aide  and  how  lights  manufactured  by  the 
"     Marine     Lamp     Co.,     Forestville, 


CHAMPION.— Trade  name  for  boiler  feed 
pump  manufactured  by  the  Rum  Bey  Pump 
Co.,  Ltd..  Seneca  Falls,  N.  Y. 

CHAMPION.— Trade  name  for  electric 
door  opener  manufactured  by  the  Stand- 
ard Lock  Co..  111-113  Himrod  St..  Brook- 
lyn,  N.  Y. 

CHAMPION.— Trade  name  for  wrenches, 
vises  and  other  tools  nmnufactured  by  the 
Western  Tool  ft  Mfg.  Co.,  Springfield,  Ohio. 

CHAMPION  ACCUMULATOR.  —  Trade 
name    for    storage    batteries    manufactured 


CHAMPION  AND  CHAMPION  JUNIOR. 
—Trade  name  for  electric  dishwashers 
manufactured  bv  the  Hamilton-Low  Co., 
Jersey  City,  N.  J. 

CHAMPION  BLOWER  A  FOROE  CO. 
THE— Lancaster.  Pa.  Manufacturer  of 
electric  blowers,  drills,  exhaust  fans.  etc. 
Business  established  1978.  President.  H.  B. 
Kelperi  vice-president  and  treasurer,  C.  B. 
Long;  secretary,  G.  Hammond. 

CHAMPION  BRASS  WORKS.  —  Cold- 
water,  Mich.  Manufacturers  of  brass  and 
copper  rivets,  brass,  bronse  and  aluminum 
castings,  fixture  fittings  and  parts  and 
lighting  specialties.  Business  established 
1906.  President  and  sales  manager,  F.  E. 
Chambers;  vice-president.  Charles  A.  Pol- 
lock; secretary  and  treasurer.  J.  L.  Curls; 
general  manager,  R.  C.  Ratto. 

CHAMPION  CARBON  MFC.  CO.,  THE, 
—305   1st  National   Batik   Bldg..   Cincinnati. 

carbon  products.  Business  established  1916. 
President  and  treasurer.  H.  M.  Thurnauer; 
vice-president  and  secretary.  J.  E.  Peavey. 
Factory.  Loveland.  Ohio.  Sales  representa- 
tives. H.  M.  Choulnard,  739  N.  Long  Ave, 
Chicago.  III.;  Sanford  Bros.,  Chattanooga, 
Tenn.;  Collins  &  Trous  Supply  Co..  Lans- 
downe.  Pa.;  Standard  Motor  Equipment  Co.. 
Thoroughfare  Bldg..  New  York,  N.  Y. 

CHAMPION  FOUNDRY  A  MACHINE 
CO.— 2419  W.  14lh  St..  Chicago.  111.  Manu- 
facturer of  motor-driven  foundry  riddles. 
President.  T.  J.  Magnuson;  vice-president. 
A.  V.  Magnuson;  secretary  and  treasurer. 
H.  O.  Magnuson.  Exclusive  distributor. 
Ditty  Bros..  San  Francisco,  Cal. 

CHAMPION  HARDWARE  CO.— Geneva 
Ohio.  Manufacturer  of  metal  castings  and 
stampings.  Business  established  1833. 
President,  C.  S.  Chamberlin:  vice-president, 
W.  S.  Harris;  secretary.  N.  T.  Hasenflue. 

CHAMPION  PNEUMATIC  MACHINERY 
CO.— 1402  Michigan  Ave.,  Chicago.  HI. 
Manufacturer  of  air  compressors  and  air 
line  specialties.  Business  established  1918. 
President  and  general  manager.  E,  H. 
Johnson;  vice-president.  George  T.  Ray- 
field;  secretsry,  Fred  J.  Rayfleld;  treasurer 
and  sales  manager.  H.  EI.  Kouka. 

CHAMPION  SPARK  PLUG  CO.— Toledo 
Ohio.  Manufacturer  of  spark  plugs.  Pres- 
ident. R.  A.  Stranahan:  treasurer,  F.  D. 
Stranahan.  Main  office.  Toledo.  Ohio. 
Branch  offices,  616  S.  Michigan  Ave..  Chi- 
cago. III.:  Grand  Central  Place,  New  York. 
N.  Y.;  Windsor,  Ont..  Can. 

CHAMPION  STORAGE  BATTERY 
CORP.— Poughkeepsie,  N.  Y.  Manufacturer 
of  storage  batteries.  Business  established 
1920.  President,  L.  M.  Samuel:  vice-pres- 
ident, George  Davis;  secretary  and  treas- 
urer. L.  S.  Cohen.  Main  office  and  factory, 
193  Church  St..  Poughkeepsie.  N.  T. 
Branch  office.  123  E.  3Snd  St..  New  York, 
N.  Y. 

CHANCE  CO.,  THE.— Centralis.  Mo, 
Manufacturer  of  guy  anchors,  lightning 
arresters,  wall  brackets,  and  electric  lino- 
lyne  pot  heaters.  Business  established 
1906,  President.  A.  Bishop  Chancel  secre- 
tary,   I.     L.     Traughber:     treasurer,    .1.     A. 

CHANDELIERS,  ELECTRIC— A  chan- 
delier Is  a  lighting  fixture  suspended  from 
the  celling.  The  term  Is  frequently  used 
In  this  broad  and  loose  sense  to  distinguish 
ceiling  and  pendent  fixtures  from  bracket 
fixtures  installed  on  the  side  walls.  There 
Is  a  tendency,  however,  to  restrict  the  I 
to  certain  types  of  pendent  fixtures,  m 
ly.  those  having  a  group  of  lamps  suspe 
si.me  distance  below  the  celling  and  espe- 
cially to  such  fixtures  that  have  a  number 
of  arms  at  the  ends  of  which  the  lump* 
ore  attached.  In  this  restricted  sense  flian- 
dellers  do  not  Include  fixtures  mounted 
directly  on  or  quite  close  to  the  eel"  _. 
nor  shower  fixtures  with  the  lamps  hanging 
on  parallel  cords  from  a  celling  plate  or 
plate  suspended   a  little   below  the   celling. 


nor    dome.    ball,    bowl    or  other   single-unit 

less  ornate  and  often  are  designed  to  sim- 
ulate the  original  type  of  chandelier,  one 
supporting  a  number  of  candles.  In  a  few 
cases  chandeliers  of  the  combination  type, 
that  Is,  having  both  electric  and  gas  lamps. 
are  still  called  for:  but  this  type  Is  rapidly 
becoming  obsolete.  Likewise,  the  designs 
based  on  old  gas-fixture  practice  of  having 
a  multiplicity  of  arms  radiating  from  a 
central  spinning  with  bare  lamps  directed 
upward  or  down  at  an  angle  of  46°.  In 
the  best  types  the  lamps  are  screened  by 
suitable  glassware,  silk,  parchment  or  other 
diffusing  (and  at  the  same  time  artistic) 
shades.  In  some  cases  chandeliers  with 
groups  of  electric  lamps  have  been  called 
electroliers.  Those  producing  candle  ef- 
fects are  often  called  candelabra  fixtures. 
although  this  name  should  properly  be  re- 
stricted to  brackets,  since  the  original  can- 
delabrum was  seldom  a  pendent  fixture. 
Also  see  general  discussion  under  Fixtures, 
lighting. 
Manufacturers: 

Craft  Fixture  Co.,   85   Academy  St.. 


Newi 


.  N.  J. 


aft    Metal    Stamping   Corp.,    1022-21 

Myrtle  Ave.,  Brooklyn,  N.  Y. 
Artistic     Lighting    Fixture     Corp..     21-25 

E.  Houston  St.,   New  York,  N.  Y^ 
Bailey- Reynolds      Chandelier      Co..      The, 

Bayley  ft  Sons.  Inc.,  105  Vanderveer  St., 

Brooklyn,  N.  Y. 
HEARDSLEE  CHANDELIER  MFG.  CO., 

216   8.   Jefferson   St..    Chicago.    III. 
BENJAMIN    ELECTRIC  MFG.    CO.,    806 

W.     Washington     Blvd.,     Chicago.     111. 

(See   display  adv.    pages   1231-1234.) 
Blddle-Gaumer     Co..     3846-56     Lancaster 

Ave.,   Philadelphia,   Pa. 
Bridge  ton     Chandelier    Co..     Belmont    A 

Oxford    Sts..    Brldgeton.   N.    J. 
Burtschaell,    J.    W„     367    Ellis    St.,     San 

Francisco,    Cal. 
Caldwell    ft    Co.,    Inc..    Edward    F.,    36-40 

W.    16th  St.,   New  York.   N.   Y. 
Caldwell   Electric  Corp.,   1008  N.   Market 

St..   Champaign,   111.   "Compolux." 
Canadian  Qeneral   Electric  Co.,   Ltd..   212 

King  St..  W.,  Toronto,  Ont.,  Can. 
Cassldy  Co..  Inc.,  16-21  Wilbur  Ave.,  Long 

Island  City,  N.  Y. 
Central   Cut   Glass  Co..    1114  E.    63rd   St., 

Chicago.    HI.    (cut   glass). 
Colllna- Wagner  Mfg.  Co.,  122  W.  4!rd  St.. 

New   York,   N.   Y. 
Colonial   Chandelier    Works.    Inc.,    122-130 

Centre  St..  New  York.  N.   Y. 
Dale  Lighting  Fixture  Co..  107-9  W.   13th 

St..   New  York,    N.   Y. 
Dallas  Brass  ft  Copper  Co..    820  Orleans 

St..  Chicago,  111. 

Brass  Works,  221-23  Thirteenth 


,   Newi 


.   N.  J.  ■ 


Edwards     Lighting    Fixture     Co..    SO     E. 

Lake  St.,   Chicago,  111. 
Empire  Lighting  Fixture  Co..   324  Centre 

St.,  New  York,  N.  Y. 
Everson    A    Co.,    C.   G..    70  W.    Lake    St., 

Chicago.  III. 
Farles  Mfg.  Co.,  Decatur.  111. 
Fibreduro,  Inc.,  396  Broadway,  New  York, 

N.  Y. 
First    National    Lighting    Corp.,    2030    E. 

"2nd  St.,  Cleveland,  Ohio.     "Perfeclite." 
Frink.   Inc.,   I.  P.,   239-43  10th  Ave..  New 

York,    N.    Y. 
Garden  City  Chandelier  Co.,  652  W.  Jack- 
son Blvd..  Chicago.   111. 
Great  Western    Ulfctrii-   Fixture   Co.,   392 

Church   St..   New  York.  N7  Y. 
Harrison  Fixture  Works.  59  Harrison  St.. 

Brooklyn.  N.  Y. 
Hendrlckson    Chandelier    Mfg.    Co..    4032 

11th    Ave.,    S.,   Minneapolis.    Minn. 
Highlands  Mfg.  Co..  Muncle.  Ind. 
INTERIOR  LAMP  ft  FIXTURE  WORKS. 

48B8  N.  Clark  St..  Chicago,  111. 
LI '  MINUl '  S       UNIT       CO..       IMV.,       ST. 

LOl'IS    BRASS    MFG.    CO.,    St.    I-oufs. 

Mo.     Manufactures  a  complete  line  of 

electric   lighting  fixtures   for  residence, 

store,    office   and    public   building   use. 

See    Fixture   classifications   and   display 

advertisement    pages    1276-7,— Adv. 
Meyberg    Co..    The.    633    i"      ~ 

I. os   Angeles.    Cal. 

■ ---    Chandelier  Co..   369-S7I   J 


son    St.,    St.    Pat 


Mini 


MORAN  ft  HASTINGS  MFG.  CO..  IS  B. 

Washington   St..   Chicago.    111. 
Mutual  Metal  Mfg.   Co...  1948  N.   Kedvnle 

Ave.,   Chicago,    111. 
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conceptions  to  meet  any  requirement 
and  embody  principles  of  correct  Il- 
lumination.    See  Adv.  page  1405. — Adv. 

Aw  York  Lighting  Fixture  Mfg.  Co.. 
57-69  Spring  St..  New  York,  N.  Y. 
"Nyclo." 

Newman  Mfg.    Co..    717-21   Sycamore  St., 


Peerless  Light  Co..   66S  W.   Washington 

Blvd..   Chicago,   III.     "Feerlite." 
Perfecllte  Mfg.  Co.,  U9  Main  St.,  Seattle. 


Phoenix  Light   Co..   525   Market  St.,  Mil- 
waukee. Wis. 
Pittsburgh   Metal   Spinning   &    Stamping 

Co..  821-BZJ  Locust  St.,  Pittsburgh,  Pa. 
PUut   ft    Co.,    U,    434    E.    23rd    St.,    New 

York,    N.    Y. 
Reading  Chandelier  Works.  The.  503  Penn 

St..  Beading.   Pa. 
REFLECTOLYTE    CO..    THE,    914    Pine 

St..  St.  Louis.   Mo. 
Riddle  Co..  The  Edward  N..  27  Broadway. 

Toledo.  Ohio. 
Royal    Chandelier    Works.    12-18    S.    Hall 

St..  Allentowrt  Pa. 
Heott-lTUnan    Co..    The.    3311-25    Perkins 

Ave..   N.  E.,  Cleveland,  Ohio. 
SHAPIRO  ft  ARONSON,  INC..  30  Warren 

St.,  New  York.  N.  Y. 
Standard    Art    Glass    Co..    337    Lafayette 

St.,    New  York,   N.   Y. 
STANDARD    ELECTRIC    A    MFG.    CO., 

308    1st  rAve.,    E.,    Cedar   Rapids,   low*. 

Tnl'lman  Brass  ft  Metal,  Ltd..  Wilson  St.. 

Hamilton,  Ont.,  Can. 
VOIGT  CO..  1741-47  N.  12th  St.,  Philadel- 
phia, Pa.     "Compollte." 
WAKEFIELD  BRASS  CO.,   THE  F.   W.. 

Woodland  Rd.,  Vermilion.  Ohio. 
White    Mfg.  Co.,   J.   H.,   Ill   N.  Srd   St.. 

Brooklyn.  N.  Y. 
WHITING  CO..   INC.,   H.   S.r    104  E.   41st 

St.,    New  York,   N.   Y. 
Wyle    A    Bros.,   Inc.,  J.   J..   18-20   E.   27th 

St..  New  York,  N.  Y; 
Young,    Inc..    Loi-ln  W.,    214  E.    40th    St.. 

New  York.  N.  Y. 
CHANDEYSSON  ELECTRIC  CO.— 4092 
Bingham  Ave..  St.  Louis.  Mo.  Manufac- 
turer of  motors  and  generators.  Presi- 
dent and  general  manager,  P.  1.  Chandeys- 
son;  secretary,  A.  C.  F.  Meyer;  treasurer. 
W.  C.  Forder;  sales  manager,  E.  B.  Fogel- 

CHANEY  CO.,  W.  G.— Peyton  Bldg., 
Spokane.  Wash.  Producer  of  cedar  poles 
snd  posts.  Yards.  lone.  Tiger.  Cuslck,  Col- 
vllle.  Wash. 

CHANEY  MFQ.  CO..  THE.— 6E7-B7B  E. 
Pleasant  St..  Springfield.  Ohio.  Manufac- 
turer of  thermometers,  battery  testers, 
barometers  and  hydrometers.  Business  es- 
tablished 1903.  President.  L.  F.  Chaney; 
vice-president.  J.  F.  Hoeflich;  secretary, 
W.  F.  Herald;  treasurer  and  general  man- 
ager, J.  E.  Ward. 

CHANGERS,  FREQUENCY.  —  Machines 
for  converting  the  power  of  an  a-c.  system 
from  one  frequency  to  another.  These  are 
properly  called  frequency  converters  (see 
Converters,  frequency). 

CHANGERS,  LAMP.— Lamp  changers  are 
devices  which  attach  to  the  end  of  a  long 
pole  and  make  it  possible  to  remove  and 
replace  Incandescent  lamps  In  sockets  or 
receptacles  mounted  near  or  on  high  ceil- 
ings or  other  Inaccessible  places.  They 
consist  of  metallic  fingers  or  grips  in  the 
form  of  apring  leaves  or  bent  wire,  which 
ip»n  up  to  pass  around  a  lamp  and  by 
pulling  a  cord  close  to  grip  the  lamp,  which 


may  then  be  removed  by  turning  the  pole. 
Replacing  a  lamp  Is  the  reverse  of  this  op- 
eration. They  obviate  the  necessity  of  han- 
dling long  and  heavy  ladders,  with  their 
attendant  danger  and  often  Interference 
with   normal   use  of   the   room. 

Manufacturer*: 

Enterprise  Mfg.  Co.,  North  West  St., 
Easton.  Pa.      "Safety   First." 

McOlil  Mfg.  Co.,  Valparaiso.  Ind. 
"Adaptable." 

Matthews  A  Brother.  Inc.,  W.  N.,  2812 
Easton  Ave.,  St.  Louis,  Mo.  "Holdfast." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

CHANGERS,  POLARITY  OR  POLE, 
FOR  TELEPHONE  CIRCUITS.— A  device 
for  producing  alternating  telephone  ringing 
current  out  of  direct  current.  It  consists 
of  a  vibrating  part  which  reverses  the  cur- 
rent periodically.  It  can  also  be  used  to 
make    pulsating    current. 


HOLTZER -CABOT  ELECTRIC  CO., 
THE,  125  Amory  St.,  Boston,  Mass. 

KELLOOO  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  A  Aberdeen  Sts..  Chicago, 
III.      'See   display   adv.   page   1327.) 

Lelch  Electric  Co.,  Genoa.  111. 

Strom  berg- Carlson  Telephone  Mfg.  Co.. 
1050  University  Ave.,   Rochester.   N.  Y. 

Western  Electric  Co..  Inc.,  195  Broadway, 


another;  also  see  Transformers,  oscillation. 
Manufacturers: 
Chicago    Radio    Laboratory.    Ravens  wood 

A  Schrelber  Aves..   Chicago.   III. 
Dp  Forest  Radio  Telephone  A  Telegraph 

Co.,    1415    Sedgwick   Ave.,   New   York. 

N.  Y. 
Federal  Telegraph  Co.,  312  Hobart  Bldg., 

San  Francisco.   Cal. 
Gray   A  Danleison  Mfg.   Co..  579  Howard 

St.,  San  Francisco,  Cat. 
Great    Lakes   Radio    Supplies    Co..    Inc.. 

1st  National  Bank  Bldg.,   Elm  hurst.  111. 

"RVA." 
Kllbourne  ft  Clark  Mfg.  Co.,  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.      "K.  ft  C." 
Radio    Corp.   of   America,    233   Broadway. 

New  York.  N.  Y. 
Radio    Service    ft    Mfg.    Co..    454   Merrick 

Rd.,    Lynbrook,    L.    I.,    N.    Y.    "Radio 

Service." 
Simon,  Emll  J„  217  Broadway,  New  York, 

N.  Y. 
CHAPIN  CO.,  CHARLES  E.— 201  Fulton 
St..  New  York.  N.  Y.  Manufacturer  of 
commutator  brushes.  Business  established 
1892.  Vice-president,  J.  H.  Chaplnr  secre- 
tary. F.  G.   Chapln;  sales  manager,  R.   S. 

CHAPIN  CO.,  E.  T.— Spokane,  Wash. 
Producer  of  western  red  cedar  poles.  E.  T. 
Chapln.  president.  Main  office,  Spokane. 
Waah.  Manufacturing  and  treating  plant, 
Bovlll.  Idaho.  Yards.  Minneapolis,  Minn. 
Branch  offices.  127  N,  Dearborn  St.,  Chi- 
cago, 111.;  Gil  Walker  Bank  Bldg.,  Salt 
Lake  City,  Utah. 

CHAPLIN    FULTON    MFG.    CO.,   THE. 

28-14  Penn  Ave..  Pittsburgh,  Pa.  Manu- 
facturer of  ejectors,  feed  water  regulators 
and  other  power  plant  equipment. 

CHAPMAN.— Trade  name  for  receptacles 
manufactured  by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

CHAPMAN. —Trade  name  for  armature 
winding  machines  manufactured  by  the 
Electrical  Manufacturers  Equipment  Co., 
712   Postal  Telegraph    Bldg..   Chicago.    111. 

CHAPMAN.— Trade  name  for  lightning 
arresters  for  telephone  and  telegraph  lines 
and  boring  machine  manufactured  by  the 
Minnesota  Electric  Co.,  309  2nd  Ave..  S.. 
Minneapolis.   Minn. 

CHAPMAN  ELECTRIC  NEUTRALIZER 
CO.— Portland.  Me.  Manufacturer  of  static 
electricity  neutraliiers. 

CHAPMAN,   P.    E.— 10th  A 
St.   Louis,   Mo.      Manufacture. 

CHARACTERISTIC— A  curve  showing 
the  relation  between  two  properties  of  an 
electrical  machine  or  apparatus.  Charac- 
teristics are  of  many  kinds,   depending  on 


erator  charact 

between   terminal  voltage   of  i 
d-c.   generator   and    load   currei 
shunt    characteristic— terminal     .  _. 
d-c    shunt     generator    and     load 

"  ■  •  it  and   ter- 

_    -    -Jad    current 

(uaually  full  load) :  no-load  characteristic 
— Held  current  and  terminal  voltage  for  the 
condition  of  no  load.  The  two  mentioned 
last  are  also  called  the  saturation  curve 
and  magnetization  curve,  respectively. 
Also   see   Armature  characteristic. 

CHARACTERISTIC  IMPEDANCE.— See 
Impedance,  characteristic,  of  telephone  and 
telegraph   lines. 

CHARCOAL.— Manufactured  from  wood 
by  destructive  distillation,  that  Is,  by  heat- 
ing to  a  high  temperature  without  access 
of  air,  which  would  cause  It  to  burn.  By 
this  means  the  volatile  constituents  are 
removed  from  the  wood,  leaving  the  died 
carbon  and  ash.  As  the  percentage  of  ash 
In  wood  Is  small,  charcoal  Is  nearly  pure 
carbon.  It  Is  used  In  electrochemical 
processes  as  a  reducing  agent  or  as  a 
source  of  carbon  In  making  carbon  com- 
pounds In  localities  where  coal  or  coke  1b 
not  sufficiently  plentiful,  or  In  processes 
where  the  cheaper  coal  or  coke  Is  not  of 
sufficient  purity  for  the  purpose. 

CHARGE. — In  electrical  practice,  a  word 
referring  to  the  quantity  of  electricity  pres- 
ent. In  electrostatics  the  charge  is  the 
amount  of  electricity  that  has  accumulated 
In  the  electrical  field  (for  example,  the 
charge  In  a  condenser)  and  Is  measured  In 
coulombs. 

In  storage  batteries  the  word  "charge" 
Is  used  In  a  similar  sense,  but  more  loosely. 
It  is  the  quantity  of  electricity  which  has 
been  sent  through  the  battery  from  an 
external  source  while  the  battery  was 
charged.  As  Boon  as  the  battery  Is  charged 
lectrtclty  disappears  as  such  being 
■ted  Into  chemical  energy,  which  dur- 
ing discharge  of  the  battery  Is  reconverted 
back  to  electrical  energy.  The  charge  is 
usually  measured  In  ampere-hours.  The 
Charge  may  be  a  normal  charge,  boosting 
charge  or  overcharge,  but  is  not  equal  to 
the  "capacity"  of  the  battery,  which  Is  Its 
ampere-hour  output  on  discharger  the  dis- 
charge capacity  Is  normally  less  than  the 
charge.  The  state  of  charge  of  a  battery 
is  Its  relative  condition  compared  with  the 
fully  charged  state. 

To  "charge"  an  electrostatic  field  (such 
as  a  condenser)  or  a  conductor  is  to  Im- 
press on  It  a  source  of  e.  m.  f.  To  charge 
a  storage  battery  Is  to  send  through  It  a 
In    the   opposite    direction    "" 
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CHARGERS,  BATTERY.— See  Battery- 
charging  sets. 

CHARGERS,  MAGNET.— See  Magnetlzers 
and  remagnetlsers. 

CHARGING  CURRENT.— When  an  elec- 
tric condenser  Is  charged,  the  rate  at  which 
the  electricity  accumulates  on  the  positive 
plate  Is  called  the  charging  current. 

In  high-tension  lines,  the  electrostatic 
capacitance  Is  sufficient  to  cause  the  line 
to  act  as  a  condenser  and  take  a  charging 
current.  If  a  transmission  line  Is  left  open 
at  the  receiving  end  but  Is  connected  to  a 

current  will  flow  Into  the  line.  This  cur- 
rent Is  known  as  the  charging  current;  it 
Is  a  function  of  the  capacitance  of  the  line. 
the    Impressed  e.    m.   f.    and   Its  frequency. 


higher  voltages  and  with  the  longer 
lines  this  current  becomes  a  considerable 
quantity.  Under  load  it  affects  the  system 
power-factor  favorably,  since  tbe  charging 
current  Is  leading  and  neutralizes  the  lag- 
ging current  taken   by  Induction  motors. 

The  term  charging  current  Is  also  applied 
to  storage  batteries.  It  Is  the  current  rate 
at  which  the  battery  Is  charged.  Each  size 
and  type  of  storage  cell  has  a  normal 
charging  current,  which  Is  the  current  In 
amperes  recommended  as  best  suited  for 
that  size  and  type.    See  Batteries,  storage. 

CHARGOMETER.— Trade  name  for  am- 
pere-hour meter  manufactured  by  the 
Automatic  Electrical  Devices  Co.,  120-122 
W.   Srd   St.,   Cincinnati,    Ohio. 

CHARIOT.— Trade  name  for  belting  man- 
ufactured by  the  Republic  Rubber  Corp., 
Youngstown,   Ohio. 
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CMARLAND,  E.  W.— Tllton,  N.  H.      Man- 

CMARTER.— Trade  name  (or  gas  engines 
manufactured  by  the  Charter  Gas  Engine 
Co..   9   Wallace   St.,    Sterling.    III. 

CHARTER  GAS  ENGINE  CO.— Sterling, 
III.  Manufacturer  of  gas  engines.  Busi- 
ness established  1S71.  President.  W.  A. 
Robinson;  secretary.  A.  L.  Haglund.  Main 
office,  9  Wallace  St..  Sterling,  111.  Branch 
office.   Phoenix.   Ariz. 

CHARTER  OAK,— Trade  name  for  power 
transmission  belting  manufactured  by  N. 
Palmer  &  Co.,  Bridgeport.  Conn. 

CHASE. — Trade  name  for  conduit   coup- 
lings   and    nipples    manufactured    by    the 
Thomas   A    Betts   Co.,    63   Vesey   St.,    New 
.  York,  N.  T. 

CHASE  ELECTRIC  CO.— 105  S.  Dearborn 
St.,  Chicago,  III.  Manufacturer  of  electric 
wiring  systems  and  signs.  Business  es- 
tablished 1901.  President  and  general  man- 
ager, Charles  A.  Chase. 

CHASE  METAL  WORKS.— Waterbury, 
Conn.  Manufacturers  of  brass,  bronze  and 
copper  rods,  tubing,  wiring,  etc.  Business 
established  1909.  President  and  treasurer, 
F.  S.  Chase;  assistant  secretary  and  sales 
manager,  R.  L,  Coe:  general  manager. 
It.  D.  Ely.  Main  office  and  works.  216 
Grand  St.,  Waterbury,  Conn.  Branch 
offices,  Boston.  Mass.;  Rochester,  N.  T.: 
Philadelphia.  Pa.:  Cleveland.  Ohio;  200  Sth 
Ave..  New  York,  N.  Y.;  7  S.  Dearborn  St.. 
Chicago,    111. 

CHASE,  ROBERTS  &.  CO.— West  Ave. 
&  Gth  St.,  Long  Island  City.  N.  Y.  Man- 
ufacturers of  Insulating  varnish.  Business 
established  1840.  President  and  treasurer. 
B.  M.  Roberts;  vice-president,  Q.  J.  Hahn; 
secretary,    C.    H.  A.    Bungart. 

CHASE  ROLLING  MILL  CO.— Water- 
bury. Conn.  Manufacturer  of  copper,  brass 
and  bronze  sheets,  bars,  etc  Business  es- 
tablished 1900.  President  and  treasurer, 
F.  S.  Chase;  assistant  secretary  and  sales 
manager,  R.  L.  Coe:  general  manager, 
R.  D.  Ely.  Main  office  and  works,  236 
Grand  St.,  Waterbury,  Conn.  Branch 
offices.  Boston,  Mass.;  Rochester.  N.  Y.; 
Philadelphia,  Pa.;  Cleveland,  Ohio;  200  6th 
Ave..  New  York,  N.  Y.;  7  S.  Dearborn  St., 
Chicago,  111. 

CHASE-SHAWMUT  CO.,  THE.— New- 
buryport.  Mass,  Manufacturer  of  fuses, 
fuse  blocks,  fittings,  etc.  President  and 
treasurer,  Sears  B.  Condlt,  Jr.;  vice-presi- 
dent and  general  manager,  Frank  D.  Maa- 
teraon.  Sales  representatives,  W.  S.  Brown 
Electric  Co..  i  W.  29th  St.,  New  York, 
N.  Y.;  H.  S.  Salt,  111  Liberty  St.,  New 
York,  N.  Y.;  E.  M.  Scrlhner,  Chicago,  111.; 
H.  B.  Squires  Co.,  San  Francisco,  Los 
Angeles,  Cal.;  Seattle.  Wash. 

CHASECO. — Trade  name  for  wiring  sys- 
tems manufactured  by  the  Chase  Electric 
Co.,   10E  S.  Dearborn  St.,   Chicago.   HI. 

CHATHAM.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  the  U.  S. 
Glass    Co.,    Pittsburgh,    Pa. 

CHATTANOOGA  ARMATURE  WORKS. 
— 1-3  Duncan  Ave.,  Chattanooga.  Tenn. 
Manufacturers  of  armature  and  Held  colls. 
Business  established  1890.  president. 
Frank  Steffner;  secretary,  K.  M.  Schmls- 
rauter;  general  manager,  S.  U.  Steffner; 
sales  manager,  W.  H.  ElllotL 

CHATTANOOGA  POLE  CO.  —  Chatta- 
nooga,   Tenn.      Manufacturer    of    chestnut 

CHATTERING,  BRUSH.— The  vibration. 
rattling  or  chattering  of  a  brush  upon  the 
surface  of  a  commutator,  or  collector  or 
slip  ring.     This   may   be   due   to   a  rough 

commutator  or  a  brush  that  Is  loose  In  the 
bolder.  It  tends  to  cause  sparking  and 
pitting  of  the  brush  and  commutator. 

CHECKING  OF  AMMETERS.— The  sim- 
plest method  of  checking  a  d-c.  ammeter 
Is  to  connect  It  In  aeries  with  a  variable 
resistor  and  standardized  ammeter,  to  a 
constant  source  of  d-c.  e.  m.  I.,  such  as  a 
storage  battery.  The  two  ammeters  are 
read  simultaneously  and  any  difference 
noted.  By  varying  the  resistance  several 
points  on  the  scale  may  be  checked. 

A-c.  ammeters  whose  readings  are  In- 
fluenced by  wave  form  and  frequency  t*I1I 
give     different     indications     on     alternating 

therefore,  lie  checked  on  direct  currents 
directly.  To  check  these"  a  hot-wire  type 
ammeter  Is  used  as  an  Intermediate,  or 
"cross  over"   Instrument.     By  means   of  a 


In    series    with    the    a-c 

readings  of  the  a-e.  ammeter  are  thus  in- 
directly  checked    against   a   d-c.    standard. 

CHECKING  OF  FREQUENCY  METERS. 
— These    are    most    easily    checked   by  the 

'    ■'  f--(p/I)    ■' 


minute 


i.  is 


:!  by  a 


lutlons 
emeter 


CHECKING  OF  POWER  ■  FACTOR 
METERS.—  I'ower- factor  meters  may  be 
checked  by  (he  aid  of  a  standardized 
phase  shifter.  This,  however,  wilt  give 
only  approximate  results.  A  more  accurate 
method  Is  to  use  a  wattmeter,  ammeter  and 
voltmeter.  From  the  readings  of  these 
three  instruments  the  power- factor  may  be 
calculated  by  the  relation 

Power-  factor = wa  t  ts/  ( volts  X  am  perea ) . 

A  phase  shifter  may  be  used  to  vary  the 
power- factor  and  thus  obtain  checks  for 
different  points  on  the  scale. 

CHECKING  OF  VOLTMETERS.— This 
differs  In  no  essential  from  the  method  of 
checking  ammeters,  except  the  voltmeters 
are  connected  In  parallel  instead  of  series. 
The  Brooks  potentiometer  Is  especially  well 
adapted  for  rapid  and  accurate  checking  of 
d-c.  voltmeters.  For  checking  a-c.  volt- 
meters  an    Intermediate   standard   must  be 

CHECKING  OF  WATT-HOUR  METERS. 
— For  checking  house  meters  on  the  cus- 
tomers' premises,  the  rotating  test  meter  Is 
almost  universally  employed.  For  approxi- 
mate results  the  standardized  load  box  is 
sometimes  used.  For  laboratory  testa  and 
for  standardising  the  test  meter,  a  stand- 
ardized wattmeter  and  stop  watch, 
preferably  a  mf 
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where  K»=watt-hour  constant,  N— number 
of  rotations  of  the  disk  In  T  seconds. 

The  ration  of  the  calculated  watts  to  the 
wattmeter  reading  given  the  per  cent  regis- 

ln  comparing  the  number  of  rotations  of 
a  rotating  lest  meter  and  of  the  meter  un- 
der test,  the  ratio  of  the  watt-hour  con- 
stants of  the  two  meters  must  be  taken 
into  consideration.  If  Ki  is  the  test-meter 
constant  and  K>  the  house-meter  constant 
and  N,  and  N.  are  the  corresponding  rota- 
tions, then  N.  =  N,RVK. 

Polyphase  watt -hour  meters  may  be 
tested  on  single-phase  circuits,  each  phase 
separately..  Both  potential  coils  must  be 
connected  to  the  circuit  during  the  test. 
The  meter  should  also  be  tested  for  equal- 
ity of  tornuea  of  the  two  elements. 

CHECKING  OF  WATTMETERS.— The 
electrodynamometer  wattmeter  can  be  read- 
ily checked  on  direct  current  by  the  aid 
of  a  standardized  ammeter  and  voltmeter. 
The  circuits  for  testing  should  contain  pro- 
visions for  changing  both  the  current  and 
voltage.  A  storage  battery  of  many  cells 
is  the  moat  convenient  source.  Induction 
wattmeters  are  most  conveniently  checked 
by  placing  them  In  circuit  with  an  elec- 
trodynamometer wattmeter  that  has  pre- 
viously been  standardized.  The  current 
coils  should  be  connected  in  series  and  the 
voltage  colls  In  parallel,  the 
the  voltage  supply  being  as 


burgh.  Pa.;  W.  H.  Beaven,  Jefferson 
County  Bank  Bldg..  Birmingham.-  Ala.; 
Wholesale  Electric  Co..  817  Mission  St.,  San 
Francisco,   Cal. 

CHEMELECTRIC  CO.,  THE.— 4127  Ken- 
more  Ave..  Chicago,  III.  Manufacturer  of 
cutout   boxes,    lamp   adapters,    transformer 
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el  watt-dynamometer  may  be  used. 

Each  phase  of  a  polyphase  wattm 
must  be  tested  separately.  It  should 
be  tested  for  equality  of  torques  of  the 

CHECK  LOCK. —Trade  name  for  grease 
cups  manufactured  by  the  Lunkenhetmer 
Co..    Cincinnati,    Ohio. 

CHELSEA  RADIO  CO.— 15  Gth  St.,  Chel- 
sea. Mass.  Manufacturer  of  radio  appa- 
and  Bakellte  products.     John  Cataldo. 
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CHELTEN  ELECTRIC  CO.,  THE.— 1869 
Stenton  Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  switches,  receptacles,  grounding 
devices,  etc.  President,  F.  E.  Swope,  Jr.; 
treasurer,  A.  M.  North;  sales  manager,  H. 
N.  Sheble.  Sales  representatives,  B.  J. 
Aplin.   SO  Chuch   St.,   New  York,  N.  Y.;  W. 
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Exclusive  distributor,  G.  &  W.  Elec- 
tric Specialty  Co.,  74*0  S.  Chicago  Ave., 
Chicago,  111. 

CHEMICAL  AFFINITY.— See  Affinity, 
chemical. 

CHEMICALS,  BATTERY,  MISCEL- 
LANEOUS.— Both  primary  and  storage  bat- 
teries require  the  use  of  miscellaneous 
chemicals  In  their  construction  and  opera- 
tion. Because  of  the  large  variety  of  bat- 
teries, a  considerable  number  of  chemicals 
are  required  both  for  the  electrolyte  and 
tor  the  preparation  of  the  electrodes  and 
depolarising  agents.  Some  of  the  more 
common  of  these  chemicals  are  listed  sep- 
rately;    see    Ammonium    chloride,    Copper 
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Lead  oxides. 
Sulphuric  acid,  and  Sod 
addition    the    following 

used:    nickel    hydrate.    

sulphate,  copper  oxide,  potassium  hydroxide, 
nitric  acid,  potassium  and  sodium  bi- 
chromates, chromic  acid,  potassium  per- 
manganate, and  several  others  for  special 
types   of  batteries,  such  as  standard  cells, 

Manufacturers; 

Barrett  Co.,  The,  17  Battery  PL,  New 
York,    N.   Y. 

Burgess  Battery  Co.,  Madison.  Wis. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Foote  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  Pa. 

General  Platers'  Supply  Co.,  Inc.,  489-493 
Broome  St..  New  York.  N.  Y. 

Globe  Chemical  Co.,  737  Ridgeway  Ave., 
Cincinnati,  Ohio. 

Harshaw,  Fuller  &  Goodwin  Co..  Phila- 
delphia,   Pa. 

Merrlmac  Chemical  Co..  Boston,  Mass. 

Roessler  &  Haselacher  Chemical  Co..  100 
William    St.,    New   York,    N.    Y. 

CHEMICALS,  ELECTROPLATING.— The 
chemicals  used  in  any  electroplating  process 
are  a  solution  of  a  salt  of  the  metal  to  be 
deposited,  together  with  any  other  sub- 
stances that  may  be  added  to  Increase  Ihe 
conductivity  of  the  solution  or  to  Influence 
the  density  or  texture  of  the  deposit.  In 
nickel  plating,  nickel -ammonium  sulphate 
Is  generally  used.  Bensolc  acid,  boracic 
acid  or  citric  acid  are  often  added  In  small 
proportions  to  Improve  the  quality.  Sliver 
plating  usually  makes  use  of  the  double 
cyanide  of  sliver  and  potassium,  although 
sliver  nitrate  is  also  used.  The  double 
cyanide  of  gold  and  potassium  is  often  used 
far  gold  plating.  Copper  plating  Is  accom- 
plished by  using  either  a  copper  cyanide 
solution  or  one  of  copper  sulphate.  Other 
copper  salts,  such  as  the  acetate  and  e~~ 


ate    In    varying    proportions    a 

brass  deposit  of  any  desired  color  may  be 
obtained.  Zinc  plating  or  electrogalvaniz- 
Ing.  as  It  la  also  known,  commonly  employs 
a  solution  containing  line  sulphate,  glau- 
ber'a  salt,  line  chloride  and  boracic  acid. 

Bennett -O' Con ne II  Co..  S600  S.  Morgan  St., 

Chicago.  111. 
Burns  Supply  Co.,  E.  Reed,  21-27  Jackson 

St..  Brooklyn.  N.  T. 
Canadian    Hanson    &    Winkle    Co.,    Ltd., 

The,  Toronto.  Ont.,  Can. 
General  Platers'  Supply  Co.,  Inc..  489-493 
Broome  St.,  New  York,  N.  Y.     "G.  P.  S." 
Globe   Chemical  Co.,   727   Ridgeway  Ave.. 

Cincinnati.   Ohio. 
Green    Electric   Co..    The    W.,    81    Nassau 
St.,     New    York,     N.     Y.       "Sal-Hyde." 
(Salts.) 
Hanson  &  Van  Winkle,  Newark.  N.  J. 
Munnlng  &  Co..  A.  P.,  Church  St..  Mata- 

wan,  N.  J.     "Optimua." 
Powers  -  Welghtman  -  Rosengarten       Co.. 

Philadelphia,  Pa. 
CHERRY  CO.,  J.  G.— Cedar  Rapids,  Iowa. 
Manufacturer  of  motor-driven  Ice  cream 
freezers  and  dairy  machinery.  Business  es- 
tablished 1880.  President  and  general  mana- 
Er,  W.  L.  Cherry;  vice-president,  H.  T. 
lerry;  secretary,  H.  H.  Cherry;  treasurer, 
E.  B.  Cameron;  sales  manager,  8.  J.  Van 
Kurrn  Main  office,  Cedar  Rapids,  Iowa. 
Factories,  Cedar  Rapids,  Iowa;  Tamn.  Iowa, 
and  Peoria,  HI.  Branch  offices  and  ware- 
houses. Baltimore.  Mil;  Philadelphia,  Pa.; 
St.  Paul.  Minn.;  Tama,  Iowa;  Peoria,  III. 
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CHERRY  HEAT— Trade  name  for  weld 
Ing  'compound  manufactured  by  the  Cort- 
land Welding-  Compound  Co.,  Cortland,  N.  T. 

CHERRY  TREE  MACHINE  CO.— Cherry 
Tree,  Pa.  Manufacturer  of  electric  hoists, 
pumps,  coal  cutting  and  mining  machines, 
switches,  etc.  Business  established  191B. 
President  and  general  manager,  H.  V, 
Brown:  vice-president,  H.  J.  Meeban;  sec- 
retary and  treasurer,  J.  C.  Cosgrovs. 

CHESAPEAKE  IRON  WORKS— P.  O. 
Box  1123,  Baltimore.  Md.  Manufacturer  of 
electric   traveling  cranes  and_steel  strut 


n  lines. 

_.-•,  F.  a.  Cbavannes;  • 

.  Applegarth  and  I.  O.  Harper;  chief 
engineer  and  general  manager.  R.  C.  Sand 
lasi;  sales  manager,  C.  H.  Michel. 

CHESTS,  ELECTRICIANS'  TOOL.— Caset 
made  of  wood  or  sheet  metal,  having 
leather  or  leather- covered  steel  handles  and 
fitted  hinges  and  lock.  Usually  divided  into 
compartments  for  blow  torch,  pliers,  tape 
and  other  tools  necessary  to  the  electrlolan 

Manufacturers: 

Arnold  Electric  Tool  Co.,  Inc.,  Fort  Trum- 
bull Bids-..  New  London,  Conn. 

BUHRKE  CO..  K.  H.,  1238  Fullerton  Ave.. 
Chicago,  I1L 

Little  Giant  Tool  Box  Co..  32  Beverly 
St..  Boston,  Mass. 

Pennsylvania  Crusher  Co.,  Stephen  Qlrard 
Bldg..     Philadelphia,     Pa.       "Penney  1- 


Koch ester.    N.    Y. 

CHIC— Trade  name  for  rotary  switches 
manufactured  by  the  Chelten  Electric  Co., 
4S69  Stenton  Ave.,  Philadelphia,  Pa. 

CHICAGO.— Trade  name  for  electric  laun- 
dry equipment  manufactured  by  the  Chi- 
cago Dryer  Co.,  3210  N.  Crawford  Ave., 
Chicago,  111. 

CHICAGO.— Trade  name  for  rubbing  and 
polishing,  grinding  and  scratch  brushing 
machines  manufactured  by  the  Chicago 
Flexible  Shaft  Co..  5600  W.  Roosevelt  Kd„ 
Chicago,  111. 

CHICAGO.— Trade  name  for  insulated 
wires  and  cables  manufactured  by  the  Chi- 
cago Insulated  Wire  ft  Mfg.  Co.,  Sycamore, 

m. 

CHICAGO.— Trade  name  for  lighting  fix- 
tures and  portable  electric  tamps  manufac- 
tured by  the  Chicago  Reedware  Mfg.  Co., 
780-82  Milwaukee  Ave.,  Chicago,  111. 

CHICAGO.— Trade  name  for  telephones 
and  switchboards  manufactured  by  the  Chi- 
cago Telephone  Supply  Co.,  1112-1228  W. 
Beardaley  Ave.,  Elkhart,  Ind. 

CHICAGO.— Trade  name  for  wire  ™<>«  ac- 
cessories manufactured  by    

Rope    Preserver   Co..    337 


caffo  Win 
Salle    St. 


Laundry  Equipment  Corp..   221   W. 

aeth    St..    New   York,   N.   Y. 

CHICAGO.— Trade  name  for  ground 
clamps  manufactured  by  S.  R.  Frallck  ft 
Co.,  15  S.  Clinton  St..  Chicago,  111 

CHICAGO.— Trade  name  for  wire  grip 
stretchers  manufactured  by  Mathlas  Klein 
ft  Sons,  3200  Belmont  Ave.,  Chicago,  III. 

CHICAGO.— Trade  name  for  boiler-lube 
cleaners  manufactured  by  Seehausen, 
Wchrs  ft  Co.,  in  N.  Franklin  St.,  Chicago, 

CHICAGO  APPARATUS  CO.— 701  W. 
Washington  Blvd.,  Chicago,  111.  Manu- 
facturer    of    electrical    laboratory     lnatru- 

CHICAGO  AUTOMATIC  SIGNAL  CO.— 
SS  W.  Randolph  St.,  Chicago,  111.  Manu- 
facturer of  automobile  signals.  Louis  J. 
Du  Rocher,  sole  owner. 

CHICAGO  AUTOMATIC  SWITCH  CO.— 
233S  Wolfram  St.,  Chicago.  III.  Manufac- 
turer of  pump  controlling  switches.  Presi- 
dent- M.  I.  Well;  vice-president,  A.  C. 
Burdln;  secretary  and  treasurer,  N.  II. 
WelL 

CHICAGO    BELTING    CO.— Chicago, 


Ing.   linemen'- _  _   _ 

straps.  Business  established  18 SS.  Presi- 
dent and  general  manager.  E.  H.  Ball;  vice- 
president,  C.  A.  Ball;  treasurer,  B.  T.  Len- 
xarder;  sales  manager,  A.  J.  Well.  Main 
office.  1U-M  N.  Green  St..  Chicago,  III. 
Branch  offices  and  warehouses,  Boston, 
Mass.;  New  York,  N.  Y.:  Pittsburgh,  Pa.; 
Cleveland.    Ohio;    New   Orleans,    La.;   Mil- 


waukee, Wis.;  Rockford.  111.;  Seattle, 
Wash.:  Portland.  Ore.;  Los  Angeles,  Calif.; 
San  Francisco.  Calif. 

CHICAGO  CONCRETE  POST  CO.— COS  S. 
Dearborn  St.,  Chicago.  111.  Manufacturer  ot 
' •  lighting  units  and  posts. 


I,.     Chamberlain 


treasurer. 


Frank  Z.  Sweet. 

CHICAGO  DIE  ft  SPECIALTY  CO.— SSI- 
Ill  W.  Monroe  St..  Chicago,  111.  Manulac- 
turer  of  electric  automobile  signals.  Presi- 
dent, S.  Kobzy;  vice* president.  O.  E.  Ale- 
shire;  secretary  and  treasurer,  O.  F.  Berry 

CHICAGO  DRYER  CO.— 2210  N.  Crawford 
Ave..  Chicago,  III.  Manufacturer  of  elec- 
tric laundry  machinery.  President,  M.  E 
Johnson:  secretary,  C.  W.  Johnson;  treas- 
urer, F.  T.  Johnson. 

CHICAGO  ELECTRIC  MFG.  CO.— 2801- 
2819  S.  Halsted  St.,  Chicago,  III.  Manufac- 
turer of  automotive  lighting  equipment. 
Business  established  1903.  President,  W.  T. 
Jones:  vice-president,  treasurer  and  gen- 
eral manager,  E.  S.  Preston;  secretary,  W. 
B.  Seellg;  Bales  manager,  T.  J.  Kerwin. 
Sales  representatives.  Brown  ft  Calne,  Inc., 
Chicago,  m.;  A.  J.  Picard  ft  Co.,  New  York. 
N  Y.~;  Consolidated  Sales  Co.,  San  Fran- 
cisco, Calif. 

CHICAGO  ELECTRIC  PRODUCTS  CO. 
—2730  Lincoln  Ave..  Chicago,  111.  Manu- 
facturer of  shade  holders.  Sole  owner, 
Clarence  Rocky. 

CHICAOO  ELECTRIC  SIGN  CO.— 2219- 
2229  W.  Grand  Ave.,  Chicago,  111.  Manu- 
facturer of  electric  signs,  door  openers  and 
box  hangers.  Business  established  1906. 
A.  M.  Knauber.  secretary. 

CHICAGO  ENGINEER  SUPPLY  CO.— 
68  W.  Lake  St.,  Chicago,  III.  Manufacturer 
of  steam  traps,  steam  pressure  regulators 
"        '  ■   -■  Presldei- 


Rowen; 


ind     general 


tary,    E.   M.    Lundblom;    aa) 
-   Selble. 
-nCAGO    EXPANSION    BOLT   CO. 
Washington    St.,    Chicago. 


__     of     toggle    and    expansion    bolts. 

drills,  conduit  hangers,  etc.  Sales  repre- 
sentatives. Verne  W.  Shear  ft  Co.,  Akron, 
Ohio;  Electrical  Warehouse,  138  W.  Lamed 
St.,  Detroit,  Mich.  Raymond  L.  Lunt,  716 
MacKnight  Bldg.,  Minneapolis,  Minn.  R.  S. 
Pelrce,  sole  owner. 

CHICAGO  EYE  SHIELD  CO.— 2300  War- 
ren Ave.,  Chicago,  III.  Manufacturer  of  art 
and  colored  glass  sheets,  goggles,  shields, 
etc.,  for  industrial  purposes.  Business  es- 
tablished 1903.  President,  treasurer  and 
general  manager,  Robert  Malcom. 

CHICAGO  FERRULE  ft  NUT  CO.— 878- 
880  LIU  Ave,.  Chicago,  III.  Manufacturer 
of  ferrules,  nuta,  etc.  President,  J.  E, 
lagh;  vice-president,  A.  B.  Roseboom; 
"  ---   Arthur  P.  Christ- 


CHICAGO  FLEXIBLE  SHAFT  CO.— 6600 
W.  Roosevelt  Rd..  Chicago,  III.  Manufac- 
turer of  electric  flat  irons,  sheep  shearing 
machines,  horse  and  cow  clipping  machines, 
automobile  polishing,  grinding  and  rub- 
bing machines.  Business  established 
1807.  President  and  treasurer,  C.  E.  Tim- 
son;  vice-president  and  general  manager, 
M.  W.  McArdle;  secretary,  W.  8.  Hay. 
Sales  representatives,  C.  B.  Babcock  Co., 
768  Mission  St..  San  Francisco.  Calif.;  Lock- 
wood  Co..  16  Reads  St.,  New  York,  N.  Y.; 
Charles  F.  Wlggs,  224  S.  W.  Temple  St., 
Salt  Lake  City,  Utah;  W.  H.  Spa»r,  Staple- 
ton  Block,  Billings,  Mont.;  James  Stagg. 
102  N.   3rd  St..  Aubuq.uerq.ue,    N.   Mex. 

CHICAGO  FUSE  MFG.  CO.— Chicago,  ID. 
Manufacturer  of  fuses  and  switch  boxes. 
President.  Arthur  D.  Dana;  vice-president, 
William  W.  Merrill;  secretary  and  treas- 
urer, George  C.  Retd.  Main  office  and  fac- 
tory, Laflln  &  lfith  Sta.,  Chicago,  111. 
Branch  office,  73  Barclay  St.,  New  York, 
N.  Y. 

CHICAOO  HAND  PHONE  CO.— 511  W. 
Jackson  Blvd..  Chicago,  111.  Manufacturer 
of  intercommunicating  telephone  equip- 
ment.   E.  A.  Phillips,  owner. 

CHICAOO  INSULATED  WIRE  ft  MFG. 
CO.— Sycamore,  111.  Manufacturer  of  Insu- 
lated wires  and  cables.  Business  estab- 
lished I8B6.  President,  A.  B.  Gochenour; 
secretary.  L.  R.  Love;  treasurer,  William 
M.  McAllister.  Main  office  and  factory. 
Sycamore,  111.  Branch  office,  Monadnock 
Block.  Chicago,  111. 

CHICAGO  LAMP  ft  FIXTURE  CO.— 517 
W.  Jackson  Blvd..  Chicago,  III.  Manu- 
facturer of  electric  lamps  and  shades. 
Partnership,    William    Block,    Harry   Block 


and  Maurice  Block. 


CHICAOO  LEATHER  ft  MERCANTILE 
CO.— 18*8-50  W.  14th  St..  Chicago.  111.  Man- 
ufacturer of  leather,  rubber,  felt  and  other 
gaskets  and  washers.  Business  established 
1002.  President,  Samuel  B.  Panama;  Vice- 
president,    Rose     Panara--     ----- -j 

sales  manager,  Herman 
and  general  manager,   S 

CHICAGO  MICA  CO.— Valparaiso,  Ind. 
Manufacturer  of  electrical  Insulating  ma- 
terial. Business  established  1809.  Presi- 
dent. A.  W.  Plckford;  secretary,  treasurer 
and  general  manager,  John  F.  Griffin.  Main 
office  and  factory.^  11-21  Water  St..  Valpa- 


land,  Ohio.  Sales  representatives.  G.  H, 
Downey,  7  S.  17th  St..  Philadelphia,  Pa.; 
Bells  ft  Beach.  Oliver  Bldg.,  Pittsburgh. 
Pa.;   F.   a.   Scofleld,   Kent  Bldg.,   Toronto. 


rugated  fiber  shipping  boxes  manufactured 
by  the  Chicago  Mill  ft  Lumber  Co.,  Con- 
way  Bldg.,   Chicago,   HI. 

CHICAGO  MILL  ft  LUMBER  CO— Con- 
way Bldg.,  Chicago,  111.  Manufacturer  of 
corrugated  fiber  shipping  boxes. 

CHICAOO  MOTOR  ft  VIBRATOR  CO.— 
163-165  N.  Wabash  Ave..  Chicago.  111.  Man. 
ufacturer  of  electrlo  driers  and  vibrators. 
Business  established  1910.  President,  treas- 
urer and  general  manager,  Addison  A.  Big- 
hue;  secretary,  William  N.  Sturges. 

CHICAGO  NUT  CO.— 2513  W.  20th  SL. 
Chicago.  HI.  Manufacturer  of  bolts,  nuts, 
etc.  Business  established  1902.  President. 
W.  S.  Qulnlan;  vice-president  and  general 
manager,  E.  A.  Thatcher;  secretary  and 
treasurer,  S.  L.  McCune;  sales  manager, 
C.  C.  Brinkerhoff. 

CHICAOO  PNEUMATIC— Trade  name 
....  -driven    air    compressors    manu- 


d riven  air  compressors,  hammers,  drills, 
grinders,  steam  and  International  com  bus-  , 
tion  engines  and  other  portable  electric 
tools,  etc.  President,  H.  A.  Jackson;  vice- 
presidents,  A.  E.  Goodhue,  W.  H.  Callan. 
J.  L.  Price;  secretary,  H.  D.  Megary;  treas- 
urer, J.  L.  Price;  sales  manager,  A.  E. 
Goodhue.  Main  office.  6  E  44th  St.,  New 
York,  N.  Y.  Factories.  Cleveland.  Ohio; 
Franklin.  Pa.;  Detroit,  Mich.;  Erie,  Pa. 
Branch  offices,  1925  N.  6th  Ave.,  Binning-  • 
ham.  Ala.;  182  High  St..  Boston.  Mass.;  208 
Franklin  St.  Buffalo.  N.  Y.r  300  N.  Michi- 
gan Ave.,  Chicago,  111.;  Pearl  ft  Vine  Sts., 
Cincinnati,  Ohio;  109  St.  Clair  Ave.,  N.  E., 
Cleveland.  Ohio.-  9E  E.  Larned  St.,  Detroit, 
Mich.;  12th  ft  Cranberry  Sts.,  Erie.  Pa.; 
6  13th  St.,  Franklin,  Pa.;  407  Carter  Bldg., 
Houston,  Tex.:  307  E.  3rd  St.,  Los  Angeles, 
Calif.;  5th  Ave.  ft  5th  St.,  South.  Minne- 
apolis, Minn.;  863  Carondolet  St.,  New 
Orleans,  La. ;  1740  Market  St.,  Philadelphia, 
Pa.:  IS  Wood  St..  Pittsburgh,  Pa.;  307  Rail- 
way Exchange,  Portland,  Ore.:  1004  Mutual 
Bldg.,  Richmond,  Va.:  117  W.  2nd  S.  St., 
Salt  Lake  City,  Utah:  119  Jackson  St.. 
Seattle,  Wash. ;  818  Hempstead  St.  St. 
Louis,  Mo.;  175  1st  St..  San  Francisco. 
Calif.      Sales  representatives,   Don  A.   Car- 

Knter  Co.,  303  San  Francisco  St.,  El  Paso, 
ix.;  Campbell  Machinery  Co.,  808  Wall 
St..  JopUn,  Mo.:  F.  C.  Richmond,  117  W. 
2nd  St..  Salt  Lake  City.  Utah. 

CHICAGO  PULLEY  ft  SHAFTING  CO. 
—40  S.  Clinton  St.,  Chicago.  Bl.  Manu- 
facturer of  pulleys  and  shaftings.  Gen- 
eral manager,   S-  A.   Ellicson. 

CHICAGO  PUMP  CO.— 2320-38  Wolfram 
St..  Chicago.  Bl.  Manufacturer  of  electric 
pumping  machinery.  Business  established 
190ft.  President,  M.  I.  Weil;  vice-president, 
A.  C.  Durdln,  Jr.;  secretary,  N.  H.  Weil; 
treasurer,  Benjamin  Weil.  Sales  repre- 
sentatives, Allen  Engineering  Co..  60  High 
St..  Boston,  Mass.;  W.  G.  Culbert,  1603  San- 
som  St..  Philadelphia,  Pa.;  W.  E.  Hyland, 
World  Herald  Bldg.,  Omaha.  Neb. 

CHICAGO  RADIO  LABORATORY.— Rav- 
enawood  ft  Schrelber  Aves.,  Chicago,  III. 
Manufacturer  of  radio  apparatus.  Business 
established  1919.  Co-partnership,  R.  H.  G. 
Mathews  and  K.  E.  HaaseL  Branch  office, 
K-W  Equipment  ft  Supply  Co.,  10S  S.  La- 
Salle  St..  Chicago.  111.  Sales  representa- 
tives, Benwood  Specialty  Co.,  St.  Louis, 
Mo.:    Northern    Radio    Laboratory.    Clyde, 


1801  Elston  Ave.,  Chicago.  III.  Manufac- 
turer of  power  transmission  belting,  line- 
men's belts  and  straps,  gears  and  other 
leather  products.  Business  established  1S78. 
President,   W.  H.   Emery;  secretary,   L  J 
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Green 

CHICAGO  REEDWARE  MFQ.  CO.— 730- 
82  Milwaukee  Ave..  Chicago,  111.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps.  Business  established  1913. 
President,  treasurer  and  general  manager. 
G.  H.  Wergedahl;  vice- pre  sldent.  E.  G. 
Brie:   secretary,  K.  Koilowskl. 

CHICAGO  SOLDER  CO.— 1201  Wright- 
wood  Ave..  Chicago.  III.  Manufacturer  of 
wire  solder.  President  and  treasurer.  F.  C. 
Engelhart:  vice-president,  S.  E.  Lambert: 
secretary,  M.  A.  Simpson. 

CHICAGO  STAGE  LIGHTING  CO.— 112 
N.  LaSalle  St.,  Chicago,  III.  Manufacturer 
of  stage  lighting  equipment.  Business  es- 
tablished     1904.        president,      George      E. 

Kr.  FVed  A.  Ferdlnandsen;  treasurer,  Wil- 
m  J.  Stephenson. 

CHICAGO  STEEL  FOUNDRY  CO.— 3720 
S.  Kedzie  Ave..  Chicago.  111.    Manufacturer 

..   ., ._   ,   __.,    _._._-  -teel 


general  manager.  P.  P.  ReeB 

CHICAGO  STONE  CONDUIT  CO.— Addi- 
son St.  ft  Chicago  River,  Chicago,  111.  Man- 
ufacturer of  underground  concrete  conduit. 
W.  P.  Healey,  general  superintendent. 

CHICAGO  SURGICAL  A  ELECTRICAL 
CO.  -",11-324  W.  Superior  St..  Chicago,  III. 
Manufacturer  of  surgical  Instruments  and 
electrical  laboratory  equipment.  Busi'ieaB 
established  1910.  President  and  general 
manager,  T.  Lidberg;   vice-president,  J.  B. 


_..  .i  St..  Chicago,  III.  Manufac- 
turer of  switchboards,  paneiboards  and  steel 
cabinets  for  electric  light  and  power  dis- 
tribution. President,  G.  N.  Jennings:  sec- 
retary,    E.     L..     Brenk;     treasurer.     George 

CHICAGO  TELEPHONE  SUPPLY  CO.— 
1112-122!  W.  Beard  sley  Ave..  Elkhart,  Ind. 
Manufacturer  of  telephones  and  switch- 
boards. Business  established  1896.  Presi- 
dent, A.  J.  Brlggs:  vice-president.  G.  A. 
Brlggs;  secretary,  treasurer  and  general 
manager.  F.  C.  Beat;  sales  manager,  E.  H. 
Henderson. 

CHICAGO  TILE  ARCH  FURNACE  CO. 
—321  W.  Austin  Ave.,  Chicago,  III  Manu- 
facturer   of    boilers    and    tanks    for    power 

CHICAGO     WIRE     ROPE     PRESERVER 

CO.— 327  6.  LaSalle  St.,  Chicago,  III.  Man- 
ufacturer of  wire  rope  accessories.  Busi- 
ness established  1S01.  President,  J.  Herb- 
strltt;   secretary   and   treasurer.   H.   Mott- 

CHICKASHAW  MACHINE  ft  FOUNDRY 
CO.— Memphis,  Tcnn.  Manufacturer  of 
brass  and  Iron  castings.  President.  T.  L. 
LaMdlta:  vice-president.  Edward  Abele; 
secretary.  W.  H.  Irwin. 

CHICORA.— Trade  name  for  square  flax 
packing  manufactured  by  the  .General  As- 
c  —   j  &  Rubber  Co.,   11   Cumberland   St., 


CHIEF Trade  nnme  for  reflllable    fuses 

manufactured     by     the     Perfect     Reflllable 
Fuse  Co.,   Brooklyn,  N.  T. 

CHIMES,  ELECTRIC— Chimes  In  which 
the  hammers  are  actuated  by  electromag- 
nets whose  circuits  are  controlled  by  clock 
mechanism  or  by  a  keyboard.  They  fre- 
quently form  an  auxiliary  to  a  clock,  ring- 
ing each  quarter  hour  with  a  distinct  code 
of  1.  S.  12.  and  IS  strokes,  followed  in  the 
last  esse  by  a  deeper-toned  chime  giving 
the  full  hour  strokes.  CI" 
chimes  are  often  played  by  _. 
electric    keyboard    in     the    organist' 


cells  furnishing  the  cur 


rage    batter 


of   a 


■elodloua  tone. 


)    Berteau    Ave. 


KLAXON  CO..  Newark.  N.  J. 

CHIMNEYS,  POWER  PLANT.- Chirr 
neys  for  power  plants  are  generally  mad 
of   brick   and   concrete.     St—'    ' J    ' 


called  stacks:  see  Stacks,  smoke.  Brick 
chimneys  may  be  made  of  common  brick 
and  lined  with  Ore  brick  to  a  height  of 
about  SO  ft.  above  the  grates.  They  are 
always  tapered,  having  a  thicker  wall  at 


m  than  at  the  top.  Reinforced 
lined  part  way  with  fire  brick.  Is 
uiou  vr.i-j  commonly  used.  It  permits  a  light 
chimney  with  thin  walls  and  has  greater 
strength  than  brick.  It  Is  also  quite  rap- 
Idly  built  and  is  commonly  poured  in  sec- 
tions of  from  G  to  8  ft.  in  height.  These 
chimneys  are  one  of  the  cheapest  and  meat 
durable  forms. 

Dover  Boiler  Works,  Dover,  N.  J. 

Heine  Chimney  Co.,  123  W.  Madison  St., 

Chicago.   HI. 
Heine  Safety  Boiler  Co..  6318  Marcus  Ave.. 

9t.  Louis,  Mo. 
Keeler  Co.,   B..  Wllllamsport,  Fa. 
Littleford    Bros.,   (53    E.  rPear!   St.,    Cin- 
cinnati. Ohio. 
Petroleum  Iron  Works  Co.,  The.  Drawer 

539,    Sharon.    Pa. 
Rust  Engineering  Co.,  Pittsburgh.  Pa- 
Walsh  ft  Weidner  Boiler  Co.,  The.  Chat- 
tanooga, Tenn. 
Weber  Chimney  Co..  The.  1452-66  McCor- 

mick  Blag..  Chicago.  HI, 
WsldefhoM     Construction     Co.,     Bank     of 

Commerce,  St.  Louis,  Mo. 
CHINALAK.— Trade  name  (or  Insulating 
varnish  manufactured  by  the  John  C.  Doiph 
Co.,  18!  Emmett  St.,  Newark,  N.  J. 


-olysis  of  the  corresponding  chloride  salts, 
using  a  high  anodic  current  density  and  a 
high  temperature,  with  platinum  anodes 
and  artificial  graphite  cathodes. 

CHLORIDE  OF  SILVER  DRY  CELL 
BATTEHY  CO.— 407-409  N.  Paca  St.,  Balti- 
more, Md.  Manufacturer  of  dry  batteries 
and  elecirotherapeutlc  apparatus.  Presi- 
dent and  general  manager,  M.  E.  Fuld;  sec- 
retary. T.  J.  Bohannan. 

CHLORINE.— A  heavy  greenish-yellow 
gas  of  a  characteristic  odor  and  en  Irritat- 
ing effect  on  the  nose  and  throat.  Symbol 
CI;  at.  Wt.  SB. 46;  sp.  gr..  at  20°  C.  (air=;l) 
2.48.  Llqueflable  at  15°  C.  at  4  atmospheres 
pressure  or  at  — 33.8*  C.  at  atmospheric 
pressure.  Chlorine  is  used  In  purifying 
suspicious  drinking  water,  as  an  oxidising 
agent  In  some  industrial  processes.  In  de- 
tinning  tin  scrap  by  the  formation  of  tin 
chloride,  and  In  making  chlorine  com- 
pounds. Some  of  the  more  important  com- 
mercial compounds  made  from  chlorine  are 
hydrochloric  acid  (HC1),  bleaching  powder 
(NaOCI).  bleach  liquor,  the  solvents  car- 
bon tetrachloride  (CC1<)  and  sulphur  chlo- 
ride ISiCU),  chloroform,  phosgene  gas.  and 
organic  compounds  used  in  the  dye  Indus- 
try. Chlorine  is  produced  by  the  electroly- 
sis of  sodium  chloride,  usually  In  aqueous 
solution.  In  cells  designed  to  carry  oft  the 
chlorine  as  It  is  liberated  at  the  anode. 
The  process  is  discussed  under  Alkali, 
electrolytic,  which  is  produced  at  the  same 
time  at  the  cathode  as  a  result  of  the  elec- 


t  the 


CHLORS1L.— Trade  name  for  electrother- 

apeutie    apparatus     manufactured     by    the 
Chloride    of    Silver    Dry    Cell    Battery    Co., 
407-409   N.   Paca   St..   Baltimore,  Md. 
CHOKE  COILS — See  Coils,  choke. 
CHOPPERS,  MEAT  AND  FOOD.  ELEC- 
TRIC—A  motor-driven   shaft,    upon   which 
are   knives,    operates    these    In    a   revolving 
bowl  so  that  Its  contents  are  brought  Into 
contact  with  the  knives.     Employed  in  ho- 
tels,    restaurants    and     Institutions     where 
large     quantities     of     chopped     foods     are 
served.    Much  labor  is  saved  by  these  ma- 
Man  ufactu  rers : 
Bramhall,  Deane  Co..  261-265  W.  36th  St., 

New  York.  N.   Y.      "Deane." 
Braun    Co..     The,     1816-36     N.    23rd    St., 

Philadelphia.    Pa.      -Coles." 
Brecht   Co.,    St.    Louis.    Mo.      "Crescent." 
Deer  Co.,  Inc.,   The  A.  J.,   Homell   N.  Y. 

Enterprise  Mfg.    Co.   of  Pa..   3rd  ft   Dau- 
phin  Sts.,    Philadelphia,    Po.      "Enter- 

Holwlck.    B.    C.    Canton,    Ohio.      "Hoi- 

wick." 
LANDERS,     FRARY     ft     CLARK,     New 

Britain,    Conn.      "Universal." 
Louisville     Machine    A     Mfg.     Co.,     The, 

Louisville.    Ohio.      "Elect  rl-Cut". 
Steiner    Mfg.    Co..    4100    N.    21st    St.,    St. 

Louis.  Mo. 
Stimpson    Scale    &    Electric    Co..    North- 

villf.    Mich.       "Stimpson." 
Street    ft    Co..     P.    G..     132    Nassau    St., 

New  York.   N.  Y.     "Victor." 
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CHRIST  ENS  EN. —Trade  name  for  air 
compressors  manufactured  by  the  Allls- 
Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

CHRISTIANA  MACHINE  CO.— Christi- 
ana, Pa.  Manufacturer  of  turbines.  Presi- 
dent, Charles  Bond;  vice-president,  Morgan 


Lamps,   incandescent,  decorative 

CHRISTMAS  TREE  LIGHTING  OUT. 
FITS.— These  lighting  outfits  are  generally 
conslructed  with  a  view  to  using  a  set  of 
small  low-voltage  lamps  In  series  across 
standard  110  to  120-volt  lighting  circuits. 
They  usually  consist  of  a  string  of  eight 
sockets  connected  In  series  or  of  a  group 
of  such  strings  connected  In  parallel.  The 
objection  to  series  burning  Is  that  failure 
of  one  lamp  puts  out  the  entire  series 
string;  to  overcome  this  parallel  strings 
are  sometimes  made  up  which  are  fed 
through  a  low -voltage  transformer.  For 
use  where  lighting  circuits  are  not  avail- 
able, battery  lighting  outfits  are,  made: 
these  usually  have  miniature  lamps  wired 
In  parallel  and  Include  a  dry  battery  (often 
placed  In  a  batterv  box)  or  an  automobile 
lighting  and  starting  storage  battery,  and 
a  switch.  Candelabra  or  miniature  lamps 
used  with  all  these  small  seta  are  made  In  a 
number  of  colored  decorative  forms.  For 
larger  tree  sets  the  simple  dipped  sign 
lamps  are  used  In  parallel.  Lighting  out- 
fits for  Very  large  trees  used  for  municipal 


nnde 


epeci: 


elebratlor 


_.._rally 
medium 


Manufacturers: 

Betts  &  Belts  Corp..  Ell  W.  42nd  St.. 
New  York.  N.  Y.     "B  ft  B." 

Diamond  Electric  Specialties  Corp..  101- 
103  S.  Orange  Ave.,  Newark,  N.  J. 
"Diamond." 

Enterprise  Electric  Novelty  Co..  Inc.,  803 
W.  130lh  St..  New  York.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  "Arborlux"  eliminates  the 
faults  which  heretofore  have  charac- 
terized Christmas  tree  lighting  sets  by 
having  all  the  lamps  wired  In  multiple 
so  that  the  failure  of  one  lamp  docs 
not  affect  any  other  on  the  set.  Can 
be  used  on  any  110- volt  a-c.  circuit. 
When  the  tree  is  not  lighted,  the 
transformer  used  with   the   "Arborlux" 


Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York.   N.   Y. 

Novo  Mfg.  Co.,  Inc..  424  W.  33rd  St.. 
New  York,  N.  Y.     "Novo-" 

Owl  Flashlight  Co..  Inc..  The,  102  Frank- 
lin St..  New  York.  N.  Y.     "Owl." 

Propp  Co.,  M.,  10!  Bowery,  New  York, 
N.  Y.     "Propo." 

TRIANGLE  ELECTRO  TRADING  CO.. 
79    Chambers    St.,    New    York,    N.    Y. 


Tree   Lighting   Out 


in  !.  IS.  24  and  32  lights,  for  120  volt 
circuits;  also  for  32  volt  circuits  and 
dry  batteries.  All  outfits  are  equipped 
with  Mazda  or  fancy  decorative  lamps 
«"d  carry  the  manufacturer's  gusran- 
.    See  also  page  129!,  display  section. 


—Adv. 


Van   I 


>  ft   Co.,   C.   B..    4!45   Lowell 


.  Chlcae 
Wood   Electric  Co..   C.   D.,  441   Broadway. 

New  York,   N.  Y.      "Woodwln." 
CHRISTO     MFG.    CO..     INC.— Richmond. 
Va.     Manufacturer  of  loom  clips.  President. 
Hampton  Fleming;  secretary  and  treasurer, 
J.  R.  Black  well. 


CHROMATES 
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CHROMATES.— Various  metallic  elim- 
inates may  be  made  in  a  manner  similar  to 
that  for  lead  chromate  (see  Chrome  yel- 
low.) Soluble  chromateg,  usually  N&iCro, 
may  be  used  in  an  electrolytic  cell  used  for 
an  oxidation  process,  to  decrease  the  re- 
ducing action  at  the  cathode. 

CHROME  YELLOW.— The  technical 
name  for  lead  chromate,  PbCrO,;  produced 
elect rolytlcally  in  a  cell  using  a  lead  anode 
in  an  electrolyte  of  NaCIO,  and  NarfM>4. 
See  Luckow  process. 

CHROMEiL.— Trade  name  for  resistance 
materials  manufactured  by  the  Hoskins 
Mfg.  Co.,  Lawton  ft  Buchanan  Sta..  De- 
troit. Mich. 

CHROMIUM.— A  brilliant  grayish  metal. 
Symbol  Cr;  at.  wt.  62.1;  sp.  Br-  8-9.  In  the 
metallic  form  it  is  used  In  making  the 
chromium- cobalt  alloy  "stelllte",  and  in  the 
form  of  ferrochromlum  in  making  alloy 
steels.  The  metal  may  be  produced  by  re- 
duction of  chromlte  (FeCriO,}  in  electric 
furnaces;  with  subsequent  refining  to  re- 
move Iron  and  carbon;  or  by  reducing  the 
oilfle,  CriOi  with  aluminum  or  magnesium 
powder,  these  metals  having  a  greater  af- 
finity for  oxygen  than  has  chromium 
(Thermit  process  of  Goldschmldt).  Several 
unsuccessful  attempts  have  been  made  at 
the  electro  deposit  Ion  of  pure  chromium. 
This  has,  so  far,  been  accomplished  only 
on  a  laboratory  scale. 

CHRONOSCOPE.— An  electrical  Instru- 
ment used  to  measure  the  speed  of  a  pro- 
jectile or  other  rapidly  moving  object  that 

very  ihort  period  of  time.  Chronoscopes 
can  measure  time  to  the  one- thousandth 
part  Of  a  second. 


latlcally,    making  it 


the  drill  or  taps  , „    .. 

unnecessary  to  stop  the  drill  press  spindle 
when  a  drill  Is  being  changed.  They  also 
eliminate  the  use  of  wrenches  and  keys 
and  save  considerable  time  in  changing 
any  drill.  Separate  chucks  are  used  for 
straight  and  taper-shank  drills.  They  gen- 
erally do  not  have  a  set  of  Jaws  similar 
to  other  chucks  but  have  hardened  steel 
gripping  members  so  placed  that  thi ' 
holding  power  Increases  with  the  resit 
ance  on  the  drill. 

Manufacturers; 

EASTERN   TUBE    A    TOOL    CO.,    INC., 
E94     Johnson     Ave.,     Brooklyn,     N.     Y. 

"Quictlte." 

Morse   Twls*   Drill   A   Machine   Co.,   New 

Bedford.   Maae.      "Stetson,*'    "Beach.'' 
Wahlstrom     Tool     Co..      BE  BO     and     Ave. 

Brooklyn,  N.  T.  "Wahlstrom." 
CHUCKS,  MAGNETIC.— The  magnet  U. 
chuck  Is  a  device  for  holding  magnetic 
metal  part*  while  they  are  being  machined. 
Its  chief  advantages  are  Its  ability  to 
handle  a  large  number  of  small  parts  In 
one  operation  and  the  speed  with  which 
the  chucking  operation  is  accomplished. 
They  are  made  In  the  disk  form  similar 
to  the  ordinary  chuck  except  that  electro- 
magnets replace  the  laws  fori  holding  the 
work;  also  In  flat  rectangular  plate  form 
for  planers,  grinders,  and  similar  ma- 
chines, to  take  the  place  of  Jigs,  clamps  or 
bolts  In  holding  tha  work.  There  are  Sev- 
eral types  which  fasten  rigidly  to  the  bed 
of  the  machine,  but  which  are  pivoted  so 
that  the  plate  of  the  chuck  may  be  set  at 
any  desired  angle  with  the  cutting  plane. 
Manufacturers: 

DAW  FUSE  WORKS  OF  OHNKRA1, 
ELECTRIC  CO.,  Providence.  R.  I. 
DAW  Magnetic  Chucks  Include  both 
flat  and  rotary  types,  standard  equip- 
ment furnished  with  all  chucks  In- 
cludes demagnetizing  switches  for  re- 
leasing the  work  readily  and  detach- 
able waterproof  extension  cords.  D  A 
W  MagnetlO  Chucks  will  not  operate 
on  alternating  current.  For  customers 
who  have  no  direct  current  available 
the  factory  Is  prepared  to  furnish  a 
small  electric  generator. — Adv. 
Heald   Machine    Co.,    The,    10    New  Bond 

St.,  Worcester.  Mass. 
Persons-Arter     Machine     Co.,      Ther-    72 

Commercial  St..  Worcester,   Mass. 
Taft-Plerce  Mfg.   Co..   The,   Woonsocket. 

R,  I.     "Simmons  Unit-Pole." 

CHURCHILL     CABINET     CO.— 1111 

Churchill   St.,   Chicago,   111.     Manufacturer 

of  electrical  cabinets  and  boxes.    Business 

established     1904.       President    and    general 


agitating  mechanism,  such  as  a  rotating 
cylinder,  rotating  blades  or  a  dash,  being 
driven  by  a  motor.  The  motors  are  often 
geared  directly  to  the  operating  mechan- 
ism, although  In  the  larger  sizes  they  are 
separately  mounted  and  belt -connected. 
Small  centrifugal  or  reciprocating  pumps, 
used  to  pump  the  cream  Into  the  churn, 
are  operated  by  the  same  motor. 

Manufacturers: 

Bun-ell  A  Co.,  Inc..  D.  H.,  Little  Falls. 
N.    Y.      "Simplex." 

Creamery  Package  Mfg.  Co..  The,  Sl-7 
W.    Klnxle   St.,    Chicago.    III.     "Victor 

Davle-Watklns  Dairymen's  Mfg.  Co.,  130 
N.  Wells  St.,  Chicago,  HI. 

Dazey  Churn  A  Mfg.  Co.,  Warne  A  Car- 
ter Aves.,  St.  Louis,  Mo.     "Dazey." 

Holland  Mfg.  Co..  181  N.  Wells  St.,  Chl- 
csgo.    III.      "Holland." 

Piedmont  Electric  Co..  Electrical  Bldg., 
Ashevllle,    N.    C.      "Peco." 

Superior  Churn  A  Mfg.  Co..  Northville. 
Mich.      "Superior." 

Taylor  Bros.  Churn  A  Mfg.  Co.,  2951  N. 
Market  St.,  St.  Louis.  Mo.  "Reli- 
able." 

Vermont    Farm     Machine    Corp.,     61    W. 


„__,   O.   Oulllchsei 
Bethke:  treasurer.  H.  ' 

CHURNS,     MOTOR-t 

es   for  agitating  or   churning 
the   fat   globules    combine   as 


VEN.— Applianc- 


electrlc. 

CIG-R- LITE. —Trade  name  for  electric 
cigar  lighters  made  by  the  Electric  Auto- 
matic Cigar  Lighter  Co..  666  W.  B7th  St., 
New  York,   N.  T. 

CINCH.— Trade  name  for  expansion 
bolts  manufactured  by  the  National  Lead 
Co..   11   Broadway,  New  York,   N.   Y. 

CINCINNATI.— Trade  name  for  electric 
drills  and  grinders  manufactured  by  the 
Cincinnati  Electrical  Tool  Co.,  1601-3-6 
Freeman  Ave..   Cincinnati,  Ohio. 

CINCINNATI— Trade   name   for   storage 
batteries    manufactured    by   the    Clnclnnf" 
Storage  Battery  Co.,  Moormann  Ave.,  ne 
Madison   Rd.,   Cincinnati.   Ohio. 

CINCINNATI  ARTISTIC  WROUGHT 
IRON  WORKS.— Cincinnati,  Ohio.  Manu- 
facturer of  electric  candles  and  portabh 
lamps.  Business  established  1900.  Presi- 
dent, B.  Schaefer.  Main  office,  2941-43 
Eastern  Ave..  Cincinnati.  Ohio.  Branch 
offices,  BOO  5th  Ave.,  and  19  W.  26th  St., 
New  York,  N.  Y.r  17  S.  Wabash  Ave.,  Chi- 
cago, 111.  Sales  representatives.  George 
Baryfeidt  A  Co.,  New  York.  N.  T  r  H  C 
Gray  Co.,  New  York.  N.  Y.:  Kindt  Kats 
Co.,  New  York,  W.  Y.:  Parch-O-Lite  Co., 
74   E.   Roosevelt  Rd.,   Chicago,   111. 

CINCINNATI  ELECTRICAL  TOOL  CO.. 
TH  E.— Cincinnati  Ohio.  Manufacturer  of 
portable  electric  drills  and  grinders.  Busi- 
ness established  1902.  President,  Louis  J. 
Goldman;  vice-president  and  general  man- 
ager, Joseph  Wolf:  secretary,  B.  L.  Held- 
Ingsfeld;  treasurer,  J.  A.  Goldman.  Main 
office  and  factory,  1501-3-B  Freeman  Ave., 
Cincinnati.  Ohio.  Branch  office.  60  Church 
St.,  New  York;  N.  Y. 

CINCINNATI  SPECIALTY  MFC.  CO., 
INC.— Cincinnati,  Ohio.  Manufacturer  of 
automatic  extension  reels  for  electric 
lamps.  Business  established  1892.  Vlci 
president  and  general  manager.  T.  T.  Oak- 
ley; secretary,  J.  B.  Qrause;  treasurer 
Wm.  Marschheuser.  Main  office  1907-21 
Powers  St.,  Cincinnati.  Ohio.  Branch  of- 
fice.  39-41  Cortlandt  St.,  New  York,  N.   Y. 

CINCINNATI  STORAGE  BATTERY  CO., 
TH  E.— Moormann  Ave.,  near  Madison  Rd., 
Cincinnati,  Ohio.  Manufacturer  of  stor- 
age batteries.  Business  established  1914. 
President,  treasurer  and  general  manager, 
Albert  H.  Luhrman;  vice-president,  Henry 
Lvihrman;  secretary,  W.  T.  Foley;  sales 
manager,  E.  C.  Edgelt. 

CINCINNATI  TIME  RECORDER  CO., 
TH  E.-Cinclnnatl,  Ohio.  Manufacturer  of 
automatic  time  recorders,  cost  systems 
snd  signaling  systems.  Business  estab- 
lished 1903.  President.  C.  H.  Gamble; 
vice-president,  C.  H.  Fisher;  secretary- 
general    manager.     W.    L. 


Campbell:  sales  manager.  W.  E.  Baker. 
Main  office,  1733  Central  Ave.,  Cincinnati, 
Ohio.  Branch  offices,  477  Hudson  Terminal 
Bldg.,  New  York,  N.  Y.;  388-327  Munsey 
Bldg.,  Washington,  D.  C;  Stephen  Glrard 
Bldg..  Philadelphia.  Pa.;  316  Austell  Bldg., 
Atlanta,  Ga.r  9  Huntington  Bank  Bldg., 
Columbus  Ohio;  Builders'  Exchange  Bldg 
Minneapolis.  Minn.;  431  S.  Dearborn  St., 
Chicago.  111.;  Bl!  New  York  Life  Bide., 
Kansas  City,  Mo.;  410  Fullerton  Bldg..  St. 
Louis.  Mo.;  462-464  Transportation  Bldg., 
Indianapolis.  Ind.;  8E  Shelby  St.,  Detroit. 
Mich.;  SIB  Sloan  Bldg.,  Cleveland,  Ohio; 
138  Federal  St..  Boston,  Mass.;  81B  Ly- 
ceum  Bldg.,  Pittsburgh,  Pa.     Sales  repre- 

1U 


Ben  tat  Ives.  Los  Angeles  Rubber  Stamp  Co. 
131  S.  Spring  St..  Los  Angeles,  Cal.r  Con- 
verse Co.,  421  Union  St.,  Seattle,  Wash. 

CINCINNATI  TOOL  CO.— Norwood,  Cin- 
cinnati. Ohio.  Manufacturer  of  linemen's. 
tools.  President,  J.  M.  Hargrave;  vice- 
president,  Johnette  M.  Hargrave;  secretary, 
J.  A.  Gardner;  treasurer,  H.  H.  Hargrave. 

CINEMATOGRAPH.— The  European 
name  for  motion- picture  machine.  A  ma- 
chine for  projecting  on  a  screen  a  series' 
of  pictures  succeeding  one  another  so  rap- 
idly as  to  produce  the  Illusion  of  continu- 
anlmated  scene.  These 
'..crally  lighted   elect  '     " 

Motion -picture  machines. 

CIR.  MIL.— Abbreviation  for  circular  mil. 

CIRCLE.— Trade  name  for  armored  cable 
and  npn-metallic  conduit  manufactured  by 
the   Circle    Flexible    Conduit    Co..    Inc.     138 


e  for  flexible  : 


New  Yor 

CIRCLE. D.— Trade  n 

lalllc   conduit    and   an 

factored  by  the  A.  Dewes 
ette  St.,  New  York,  N.  Y. 

CIRCLE  DIAGRAM.— A  diagram  in 
which  a  part  of  a  circle  shows  the  locus 
of  the  end  of  the  current  vector  for  an  in- 

ri,„.t!„„      m„f.,„     ...     .....      .-..      -^ange„     from 

ilculation  of 
characteristics. 


j  blocked  rotor.     The  dlagr 


slip.   I 


RCLE  F.— Trade  name  for  wiring  de- 
inufactured  by  the  E.  H.  Freeman 
.-.,       =„„    „      suto    st       Trenton 


Co..    803 


Klecti 
N.    J. 

.C'RCLE  FLEXIBLE  CONDUIT  CO., 
INC — 188  21st  St.,  Brooklyn.  N.  Y.  Manu- 
facturer of  armored  cable  and  flexible  me- 
tallic conduit.  Business  established  1M0. 
President  and  vice-president.  Harry  Sena; 
secretary,  treasurer  and  general  manager, 
Joseph  Rand;  sales  manager.  Mr.  Mode. 
„„5'?CLf  H.— Trade  name  for  Ore  alarm 
and  burglar  alarm  apparatus  and  systems 
manufactured    by    the    Metropolitan    Elec- 

York    N    Y  "°   W'   2tlh   St"   NSW 

CIRCLE  STAMPING  A  MFG.  CO.— 241 
Cortlandt  St..  Belleville,  N.  J.  Manufac- 
turer of  metal  washers. 

CIRCLE  T.— Trade  name  for  switches 
and  wiring  devices  manufactured  by  the 
Trumbull     Electric     Mfg.     Co..     Plalnvllle, 

CIRCUIT  BREAKER.— A  circuit  breaker 
is  a  device  (other  than  a  fuse)  constructed 
primarily  for  the  Interruption  of  a  circuit 
under  Infrequent  abnormal  conditions — (A 
i  f  v  Standardization  Rules).  A  circuit 
•itch  In  that  It 
omatlo  opening. 


breaker   differ..    _    . 

always  Is  provided   for  a 

If    also    arranged    for    m ._ 

control  opening,  it  may  also  aerve  as  a 
switch,  since  It  Is  always  arranged  for 
manual  or  remote-control  closing.  A  cir- 
cuit breaker  differs  from  a  fuse  In  that 
it  can  be  reclosed  without  replacing  any 
part  or  element.  Circuit  breakers  are 
-  naive  in  first  cost  than  fuses, 
.nd  are  used  In  preference  to 
e  replacing  of  the  latter  would 
Ive  objectionable  delay  or  con- 
cpense  as  well  as  delay  (If  quite 


fusesV 


likely    inv 

alderable 

frequent),    or  where   fuset      „ 

because    of    very    large    currents    or    high 

voltages. 

The  earliest  circuit  breakers  were  essen- 
tially knife  switches  with  automatic  fea- 
tures, but  the  rapid  burning  of  the  main 
contacts  led  to  the  use  of  auxiliary  carbon 
contacts  to  take  the  final  arc  After  pass- 
mgh  different  steps  of  developmi 


circuit      breaker      was 


the     modem     

evolved     with    its    stationary    < „    „. 

copper  blocks  mounted  vertically  one  over 
the  other  on  the  face  of  a  panel  or  base 
with  studs  projecting  through  to  the  con- 
nections on  the  rear.  The  moving  contact 
Is  made  of  a  brush  of  laminated  copper 
and  provision  is  made  for  practically  hing- 
ing It  at  the  lower  end.  obtaining  the  break 
In  the  circuit  between  the  upper  end  of 
the  laminated  brush  and  the  upper  sta- 
tionary contact.  A  carbon  block,  suitably 
pivoted,  Is  attached  to  the  stationary 
block  and  another  to  the  movable  brush, 
and  the  final  aro  occurs  between  thesa 
carbon  blocks  after  the  main  contacts 
have  parted  a  considerable  distance.  This 
type  of  breaker  has  practically  superseded 
all  other  types  for  d-c.  service  up  to  7S0 
volts  and  Is  used  a  jrreat  deal  on  low- 
voltage  a-c.  service.  It  has  been  built  in 
capacities    up    to    24.000    - 


,  Google 
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An     early    contemporary    of    the    carbon 

type  breaker  was  the  magnetic- blowout 
type,  which  had  the  main  contacts  of  the 
brush  type  shunted  by  an  auxiliary  con- 
tact that  opened  In  a  very  Intense  mag- 
netic Held  that  quickly  extinguished  the 
arc  on  the  auxiliary  contacts.  As  d-c. 
railway  systems  grew  In  size  It  was  found 
that  the  magnetic -blowout  design  was  not 
adapted    to   handle   the    very    heavy    snort- 


type  and  It  has  been  practically  p 
seded  for  that  serv'— >  '■'">'  hiu-h-v 
railway  service  v " 


For    hlgh-voltai 
acting*  breaker  Is  necessary  lo  prevent  tl 


an    design    of    magnet  ici-blowout    breaker 
has  been  found  to  be  better  than  any  other 
type  for  securing  very  high  speed  of  open- 
ing and  effective   suppression  of  the  arc. 
On    a-c.    circuits    where    circuit    breakers 


i  difficulty  has  been 
overcome  by  having  the  arc  occur  between 
contacts  Immersed  under  oil  where  the  arc 
la  put  out  both  by  the  cooling  action  and 
the  pressure  of  the  oil.  This  practice  has 
led  to  the  classification  of  circuit  breakers 
according  to  the  medium  In  which  the  cir- 
cuit Is  Interrupted,  as  "air  circuit 
breakers  end  "oil"  circuit  breakers. 


Ined  under  high   pressure,   and   l 
with      auxiliary     renewable     a™ 
tn ui»v.j  for  the  final   breaking  of  thi 
cult.     The  oil  is  contained   In  strong 
tanks   which    In    the    smaller    slses    ei 
all  poles  of  the  circuit  break. 
er  slies  hr- ''  ■'"'"  '"  "  ' 


ich  pole  In  a  separate 


sed   for   practi- 
cally" the   same   purposes   as  oil   ■WtehMf. 

and  as  their  construction  and  installation 
are  Identical,  a  description  of  these  ea- 
tures  may  be  found   under  Switches,   oil. 

With  the  development  in  recent  years 
of  the  large  generating  units  and  inter- 
connected power  systems  that  are  now 
relatively  common,  there  has  arisen  the 
necessity  tor  extreme  care  In  the  selec- 
tion of  switching  apparatut 

ss fui"  handling    of 
_ its    that    may    be    ex- 
pected  under   Bhort-clrcult  conditions. 

In  general,  the  selection  of  an  oil  circuit 
breaker  tor  a  given  service  depends  pri- 
marily upon  four  factors:  (1)  The  voltage 
of  Ihe  circuit  upon  which  the  breaker  la 
to  be  used:  (2)  the  normal  current  carry- 
ing capacity  In  r.m.s.  amperes;  <3)  the 
maximum  initial  rush  of  current  to  be  ex- 
pected under  short-circuit  conditions:  MJ 
the  r.m.s.  value  of  current  that  must  be 
opened  by  the  breaker  In  case  of  short 
circuit.  ,     ,         ..     ,      ,   -_„, 

Of  these  factors.  It  Is  evident  at  flisl 
glance    that    the   voltage    am 


t  be  considered. 


In  regard  to  the  third,  the 

n^t- carrying  capacity  of  an  oil  circuit 
breaker  is  determined  by  two  considera- 
tions, either  one  of  which  may  be  the 
limiting  feature  for  any  given  breaker, 
(a)  the  ability  0<  the  breaker  to  with- 
stand the  mechHnical  stresses  imposed  b> 
the    short    circuit,    and    (b)    th<     


.=.  .Ji  that  will  elapse  between  the  Instant 
or  short  circuit  and  the  parting  of  the 
breaker  contacts.  This  Involves  a  study 
of    the    characteristics    of    the    relays    that 


..„ „,   .f  which  might  be 

tioned    the    connected    kllovolt-ampei 
synchronous    machines,    thf     '■■- 


„,.„„„„_„    ,     ...,    .    In 

.'cult  between  the  machines  and  the  point 
of  short  circuit,  and  the  point  on  the  volt- 
age wave  at  which  the  short  circuit  occurs, 
and  a  number  of  other  factors,  Including 
the  use  of  voltage  regulators.  Ordinarily, 
in  making  short-circuit  calculations  It  Is 
assumed  that  the  reactance  of  a  circuit 
is  equal  to  the  Impedance  since  the  ohmlc 
resistance  is  usually  quite  low.  It  Is  cus- 
tomary to  base  all  calculations  on  the 
most  severe  conditions,  assuming  that  all 
machines  are  on  the  line,  fully  loaded,  and 
with  an  unsym metrical  short  circuit. 
The     prlnclnni     demand     for    a 


ndltlons  to  open  on  a  mini- 
mum current,  for  undervoltage  or  over- 
voltage,  when  a  departure  from  normal  Is 
apt  to  cause  trouble,  and  for  reversal  to 
open  the  circuit  If  the  power  flows  In  the 
wrong  direction.  Breakers  may  be  pro- 
vided with  instantaneous  trip  or  with  tlme- 
llmlt  trip,  either  definite  or  Inverse.  It 
Is.  of  course,  possible  to  combine  several 
Of  these  features  In  the  same  breaker. 
With   an    air    circuit   breaker 


tachments  are  t 


ded    to    secure 

,  while  with  oil  clr- 
e  usually  employed. 


These  relays 
breaker  other  .characteristics  than  s 
overload,  and  they  can  provide  pro 
against  phase  reversal,   unbalance,  t 

troubles 


mllar 


breakers  can  also  be  properly  Interlocked 
or  tripped  In  certain  sequence  or  made  to 
perform  other  functions  that  a  plain 
breaker  cannot  do. 

Most  of  the  builders  of  high-grade  air 
circuit  breakers  can  supply  these  ar- 
ranged for  solenoid  control.  The  solenoid 
Is  usually  equipped  with  a  daahpot  device 
to  take  un  the  Jar  of  closing  while  still 
allowing  the  breaker  to  close  quickly.  D- 
c.  solenoids  are  employed  almost  exclusive - 
Iv  as  being  simpler,  better,  and  cheaper 
thnn  those  for  a-c.  service. 

■tain    circuit -breaker   builders    arrange 


then 


for    i 


.tic.  depend- 
ing on  the  operating  conditio]  ~~ 
of   the    solenoid-control    tvpe    can    i 
nlshed    for  automatic  recloslng.    aft. 


Makers  and  general  details  of  the  prin- 
cipal types  of  breakers  class! lied  chiefly 
accord  Ins-    to    the    release    mechanism    are 


AIR,      OVER- 


ratlor 


will    < 

While  this  action  Is  desirable  in 
esses,  there  are  also  manv  cases  wnere 
an  overload  of  momentary  duration  should 
be  sustained  and  still  hsve  the  breaker 
operate  on  a  moderate,  overload  If  It  Is 
continuous.  Applications  of  this  require- 
ment are  In  circuit  breakers  for  power  and 
lighting  feeders,  for  generators,  and  for 
— ' the  starting   — '   '-   -- 


This 


iditlot 


■    tlm 


'   overloads   than    to   mod- 
sely  proportional  to  the  per- 


.  „.  erload.  This  attachm 
islsts  of  n  time-limit  relay  or  a  da 
:  filled  with  oil  In  which  a  disk  ed- 
ited to  the  armature  of  the  tripping1 
chnnlsm  moves.  The  pull  on  the  arma- 
e  Inerenscs  with  the  current  In  th<l 
tn  circuit  Hnrt  as  the  oil  In  the  dashpot 
lUlres  »  d-flnlte  amount  of  work  to  be 
le  at  alt  times,  a  very  heavy  current 
1  do  the  work  much  more  quickly  than 


ml  lor 


As    1 


Anderson  Mfg.  Co.,  Albert  &  J.  M.,  BB9- 

305  A  St.,  Boston,   Mass. 
Brlegs  &    Stratton   Co..    1047    Louis  Ave., 

Milwaukee.  Wis.      "Basco." 
Canadian   General   El 

King  St..  W..   Torn: 
Canadian    Westlnghoi 


c  Co.,   Ltd.,  a 
Ont..  Can. 


, ....   _.,td..   San- 

Mvlcr    Sis.,     Hamilton.     Ont., 
Can.     ■■Westlnghouse." 
Condit   Electrical   Mfg.    Co.,   838    Summer 
St..    South   Boston.   Mass. 

ft    Mfg.    Co..     19th   _A 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  See  Circuit  Breakers,  Air, 
Underload,  for  Information  on  complete 
line.— Adv. 

c  &   Mfg.   Co.,   1650  Naud 


St.. 


.,   Cal. 


LINE    MATERIAL    CO..    S.    Milwaukee. 

Wis.     (See     display     advertisement    on 

page  1278.) 
Mohawk    Electric  Mfg.    Co..    15   Kirk  PL, 

Newark,   N.   J.      "Bolllnson." 
Monarch    Electric    Co.,     Ltd.,     St.    Law- 
rence ft  Waterman   Sts..  St.   Lambert, 

Que..  Can. 
PACIFIC     ELECTRIC     MFO.    CO..     827- 

833  Polsom   St.,   San   Francisco,  Cat. 
Roller-Smith     Co.,     233     Broadway,     New 

York.   N.  Y. 


Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark.   N.   J. 
Takamine  Commercial  Corp.,   120  Broad - 

way.   New   York,   N,  Y. 
Ward  Leonard  Electric  Co.,   Mt.  Vernon. 

N.   Y. 
WESTINGHOUSE    ELECTRIC    ft    MFO. 

CO..  East  Pittsburgh,  Pa.     (See  display 

adv.    pages    1396- H  02.) 
CIRCUIT     BREAKER8,     AIR.     UNDER- 
LOAD,    NO-VOLTAGE.     REVERSE-POW- 


agalnst  overload  than  any  other  abnormal 
condition,  but  it  Is  sometimes  desirable  to 
protect  against  other  conditions  or  to  com- 
bine other  features  with  the  overload. 
Where  the  source  of  current  supply  is  lia- 
ble to  occasional  Interruption,  circuit 
breakers  for  motor  protection  are  provid- 
ed with  a  no-voltage  release  feature,  which 
trips  the  breaker  and  thus  prevents  the 
heavy  flow  of  current  through  the  station- 
ary motor  which  would  otherwise  occur 
when  the  power  came  on  again.  An  auto- 
matic underload  attachment  Is  used  on 
some  circuit  breakers  where  It  is  desir- 
able to  open  the  circuit  If  the  load  de- 
creases. Perhaps  the  largest  use  of  this 
type  Is  for  storage- battery  charging. 
where  the  breaker  Is  tripped  If  the  charg- 
ing current  falls  below  a  predetermined 
value.  Reverse-power  relays  are  also  used 
largely  In  connection  with  storage -battery 
charging  and  with  d-c.  generators  operat- 
ing in  parallel.     When  the  battery  voltage 


that    of    the 

.    It    starts   to  sen 


will    1 


[  power  back  into 
certain  value  the 
genera' 


..  ,  _.  JbMan  unbalance  "or  dif- 
ference In  generator  voltage  circulated 
power  from  one  generator  to  the  other 
until    the   breaker   trips.      On    d-c.    circuits 

breakers.  For  a-c.  work,  especially  In  the 
protection  of  polyphase  motors,  It  Is  very 
desirable  to  have  a  breaker  that  will  open 
the  circuit  If  one  of  the  phases  becomes 
reversed  so  that  the  direction  of  rotation 
Is  not  changed:  this  Is  used  largely  on 
elevator  motors.  The  tripping  mechanisms 
on  many  of  these  types  operate  by  the 
abnormal  condition  unbalancing  a  mag- 
netic equilibrium  which  Is  maintained  by 
a  combination  of  shunt  and  series  colls. 
This  releases  the  restraining  latch  and 
permits  the  opening  of  the  contacts- 
Manufacturers: 
AJAX  ELECTRIC   CO..   Baldwin  Ave.   & 

Montgomery   St.,   Jersey  City,   N.  J. 
Allen-Bradley    Co..    2SB    Green  field    Ave., 

Milwaukee.    Wis. 
Anderson  Mfg.   Co..  Albert  ft  J.  M-,  285- 

305  A  St..   Boston.  Mass. 
Canadian  General   Electric  Co.,   Ltd..  212 

King  St..  W..  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co..    Ltd..    San- 
ford    ft     Mvler    Sts..     Hamilton.     Ont.. 
Can.     "Westlnghouse." 
Condit    Electrical    Mfg.    Co.,   828    Summer 

St.,  South  Boston.  Mass. 
Cutter  Electrical  *  Mfg.  Co..  18th  ft 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-K." 
ELECTRICAL  DEVELOPMENT  ft  MA- 
CHINE CO.,  221  N.  2Srd  St.,  Phila- 
delphia. Pa.  "Franklin."  <See  dis- 
play adv.  page  1280.) 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  satisfactory  operation 
in  all  kinds  of  railway,  industrial  and 
building  service  is  an  Indication  of  the 
quality  and  excellent  design  of  the  G-E 
air  circuit  breaker.  The  advantage  of 
purchasing  them  mounted  on  a  G-E 
switchboard  ready  for  Immediate  op- 
eration is  obvious.  All  G-E  air  cir- 
cuit breakers  will  carry  full  rated  loads 
continuously  with  a  temperature  rise 
"     not  in  excess  of  30  degrees  C.    For  d-c. 
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■y  stems  (he  use  or  air  circuit  break  en 
1b  universal  as  an  automatic  device  for 
taking  care  of  abnormal  conditions  01 
machine  or  feeder  circuits.  For  a-c 
systems  above  650  volts,  air  circuit 
breakers  are  less  commonly  employed, 
since  the  oil  circuit  breaker  covers  the 
larger  part  of  this  field.  The  hand- 
operated  air  circuit  breaker  Is  the  type 
most  commonly   uf— *    *•■■•   — "*-    ' - 


9  the 


cable.  For  such  conditions  G-E  elec- 
trically operated  breakers  are  avail- 
able, sell- contained,  up  to  3. BOO  amp., 
alternating  current,  and  up  to  1,000 
amp.,  direct  current.  Have  built  units 
up  to  20,000  amp.  The  following  bulle- 
tins describing  different  types  are 
available:  Light  duty  up  to  300  amp. 
single  and  double  pole.  No.  47620 
heavy  duty,  triple  pole,  for  a-c,  No 
47640;  medium  capacity,  up  to  1,200 
amp..  No.  47530;  solenoid  operated.  No. 
47S60.      See  adv.   pages   1203-1223.— Adv. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.   126  Amory  St.,  Boston,  Mass. 

Monarch  Electric  Co..  Ltd.,  St.  Law- 
rence ft   Waterman   StB.,   St.   Lambert, 

PALMER      ELECTRIC      ft      MFO.      CO., 

THE,  175  5th  St.,  Cambridge.  Mass. 
Roller-Smith     Co..     233     Broadway,     New 

York.  N.  T. 
SANQAMO    ELECTRIC   CO..   Springfield. 

III.     "Sangamo." 
SCHWEITZER   ft   CONRAD.    INC..   4431- 

4439     Ravenswood    Ave.,     Chicago.     111. 

•S.  &  C." 
Sundh    Electric    Co.,    200    Parkhurst    St., 

Takamlne'  Commercial  Corp.,  120  Broad- 
way.  New  York.  N.  T. 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  A  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages    1396  1402.) 

CIRCUIT  BREAKERS,  AUTOMATIC 
R  EC  LOS  I  NO.— Automatic  recloslng  circuit 
e  designed  to  put  power 


i    the   < 


___jdItions  causing  the  opening  have  dis- 
appeared. Some  of  the  applications  of 
these  breakers,  which  are  generally  of  the 
air-break  type,  are  for  the  protection  of 
generator  circuits,  for  Independent  feeder 
circuits  and  for  feeders  In  a  network  which 
1b  supplied  by  power  from  more  than  one 
source.  They  are  especially  useful  In 
automatic  substations  or  those  in  which 
the  attendance  Is  Irregular  or  not  continu- 
ous, as  In  mine  and  certain  Industrial 
substations.  These  breakers  are  solenoid- 
operated  breakers  In  which  the  main  con- 
tacts are  maintained  In  closed  position 
by  action  of  a  solenoid.  When  an  overload. 
short  circuit,  voltage  failure,  etc..  occurs 
on  the  line  the  tripping  mechanism  causes 
the  breakers  to  open.  A  trip  coll  with  a 
dsishpot  arrangement  assures  that  the 
breakers  will  remain  open  for  a  definite 
time,  at  the  end  of  which,  if  the  line  is 
cleared  of  the  short  circuit  or  other  trou- 
ble, the  contacts  for  the  operating  sole- 
noid are  closed  and  this  acts  to  reclose  the 
breaker.  0  As  long  as  the  overload,  short- 
circuit  or  other  abnormal  condition  Is  on 
the  line  the  breaker  does  not  reclose. 


BREAKER    CO..    THE,    6th    A 

Aves..    Columbus,    Ohio.      An    electro- 

magnetlcally   operated    circuit   breaker 


means  of  an  electromagnet,  (b)  Opens 
automatically  In  case  of  overload  or 
voltage  failure,  (e)  Remains  open  a 
definite  time  interval,  regardless  of 
cause  of  opening,  id)  In  case  clrcull 
breaker  Is  opened  by  a  Short  circuit,  the 
breaker  makes  no  attempt  to  reclose 
while  short  circuit  exists,  bul  closes  In- 
stantly upon  removal  of  short  circuit 
or  overload.    In  the  application  of  auto- 


Whcn  writing  to  manufacturers  please 

mention  tile 
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matlc   recloslng 
are  three  gener 

sldered,    each   PL, ,.    ..    . 

rangement  of  control  circuits:    1— When 
breaker  controls  an  Independent  circuit. 


breaker    there 

i  different  ar- 


Clroult   Breaker,  Type  A   R   L 

2 — When  Installed  In  a  tie  feeder.  3 — 
When  Installed  between  generator  and 
station  lines.  This  company's  auto- 
matic recloslng  circuit  breakers  are 
suitable  for  all  conditions  and  made  In 
capacities  ranging  from  25  to  S00O  am 
—Adv. 


Hamilton    Sts.,    Philadelphia.    Pa. 
T-E." 

GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hlckey  ft  Schneider,   Inc..    439-43  E.  Jer- 
sey St..  Elizabeth.  N.  J.     "H  ft  S." 

PACIFIC    ELECTRIC    ft    MFG.    CO..    827 
Folsom  St.,  San  Francisco.  Cal. 

Sundh    Electric    Co.,    209    Parkhurst    St., 
Newark.   N.   J. 

Takamine  Commercial   Corp..   120  Broad- 
way,   New  York.   N.  Y. 

CIRCUIT  BREAKERS,  CAR  OR  LOCO- 
MOTIVE, ELECTRIC  RAILWAY.— De- 
vices placed  in  the  motor  circuit  to  auto- 
matically open  this  circuit  when  overload- 
ed, and  in  some  cases  when  the  line  volt- 
age falls.  These  devices  are  very  essen- 
tial elements  of  railway  car  equipment 
and  are  arranged  so  that  they  can  be 
tripped  by  the  motor-man  whenever  he  so 
desires.  They  are  of  two  general  types. 
manually  operated  and  remote  control. 
The  essentia!  parts  of  both  types  are  the 
trip  coll.  holding  mechanism  and  devices 
for  controlling  and  extinguishing  the  arc 
produced  when  the  circuit  la  interrupted. 
The  automatic  opening  of  these  circuit 
breakers  Is  universally  accomplished  by 
means  of  the  magnetic  pull  produced  by 
electromagnets  through  which  the  operat- 
ing current  passes.  This  magnetic  pull  Is 
balanced  against  a  spring  or  gravity  or 
both,  and  when  the  current  exceeds  a 
predetermined  amount  the  latch  or  other 
means  holding  the  main  contacts  together 
Is  released  and  the  contacts  are  forcibly 
separated.  The  arc  produced  on  the  sep- 
arating of  the  contacts  is  drawn  out  by 
arc  tips  until  it  Is  broken  and  extinguished 
by  a  magnetic  field  produced  by  the  op- 
erating current  passing  through  "blowout" 
colls.  In  the  manually  operated  type  all 
of  the  operating  mechanism  and  electrical 
elements  are  compactly  arranged  In  a  suit- 
able case  having  an  arc  chute  and  operat- 
ing handle.  The  device  Is  mounted  con- 
veniently to'  the  motorman  so  that  he  can 
open  it.  or  close  It  when  It  la  automati- 
cally opened  by  an  overload.  The  remote- 
control  type  Is  usually  mounted  under  the 
car  with  the  arc  chute  so  placed  that  the 
arc  will  not  extend  to  grounded  parts  of 
the  car.  and  Is  electrically  controlled  by 
a  suitable  trip  and  reset  switch  mounted 
convenient   to   the   motorman. 

CIRCUIT  BREAKERS,  HIGH-VOLT- 
AGE, NONINFLAMMABLE  LIQUID 
TYPE.— Circuit  breakers  of  this  type  are 
small  compact  protective  devices,  compar- 
atively Inexpensive,  for  use  on  high-volt- 
age lines  up  to  about  70.000  volts.  They 
are  made  for  either  Indoor  or  outdoor 
mounting.  The  circuit  breakers  consist 
essentially  of  a  movable  contact  on  a 
spring-actuated  operating  rod  which  com- 
nIeieH  thp  circuit  through  a  stationarv 
the  bottom  of  a  tube 


cterlstlcs    but     has     a 


....   .-.'lay  placed  on  top  of  the  tube. 

Under  short-circuit  or  overload  the  relay 
operates  to  release  a  restraining  latch 
whii-h  In  turn  allows  the  sprlnfi  to  rapidly 
separate  the  contacts.  A  liquid  director 
on  the  moving  contact  directs  a  stream  of 
the  liquid  on  the  contacts  as  they  separate 
and  quickly  quenches  any  arc  that  Is 
formed.  The  breaker  may  then  be  reset 
by  hand.  In  some  cases  these  are  mount- 
may  be  replaced  by  chemical  fuses  during 
Inspection  or  repairs. 

SCHWEITZER  ft  CONRAD.  INC..  4431- 
4430  Ravenswood.  Ave.,  Chicago,  III. 
"S.   ft    C." 

CIRCUIT  BREAKERS,  OIL,  OVERLOAD. 
-^-Circuit  breakers  In  which  the  contacts 
are  opened  under  oil  In  case  of  an  over- 
load or  excessive  current  in  the  main  cir- 
cuit. Their  functions  and  usage  are  In 
general  similar  to  overload  circuit  break- 
ers of  the  air  type,  except  that  they  are 
used  mostly  for  a-c.  circuits  and  high  cur- 
rents and  voltages.  Attachments  for  trip- 
ping are  usually  mounted  on  the  breaker 
mechanism  and  consist  of  a  trip  magnet 
acting  on  an  armature  which  releases  the 
restraining  latch  as  it  is  pulled  over. 
When  oil  circuit  breakers  are  removed 
from  but  controlled  from  a  switchboard, 
they  are  closed  either  through  a  system 
of  bell  cranks  and  rods  or  by  a  solenoid 
or  motor.  Direct  current  Is  used  for  this 
control  apparatus  wherever  possible.  The 
tripping  mechanism  Is  often  connected  In 
the  secondary  circuit  of  current  trans- 
formers and  operates  either  directly  or 
through  relays,  which  are  widely  used  be- 
cause they  may  be  arranged  to  combine 
the  time  element  with  other  tripping 
features. 

The  foregoing  description  refers  espe- 
cially to  oil  breakers  that  are  designed 
primarily  to  open  the  circuit  under  abnor- 
mal loads:  this  was  the  restricted  defini- 
tion of  circuit  breakers  until  recently.  The 
Standardization  Rules  of  the  A.  I.  E.  E. 
now  recognize  oil  switches  as  circuit  break- 
ers when  they  are  designed  to  function 
as  such  In  addition  to  serving  as  oil 
switches  for  normal  opening  and  closing 
of  the  circuit.  Many  oil  switches  have 
overload  protection  and  are  therefore  In- 
cluded  In  this   classification. 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery    St..    Jersey  City,    N.    J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  See  Circuit  breakers,  oil. 
underload,  for  description  of  complete 
line,   also  adv.    page   1223.— Adv. 

WESTINGHOUSE  ELECTRIC  A  MFO. 
CO.,  East  Pittsburgh.  Pa.    (See  display 


brea 


with   £ 


these  features  operate  In  a  similar  manner 
to  the  air-break  type,  which  see.  and  are 
used  for  similar  purposes.  With  oil  cir- 
cuit breakers,  particularly  In  the  larger 
sizes.  It  Is  customary  to  use  relays  to  ob- 
tain the  protective  features  and  the  actual 
tripping  may  be  accomplished  by  d-c.  mag- 
nets mounted  on  the  cover  plate  of  the 
circuit  breaker.  The  use  of  relays  permits 
a  longer  combination  of  protective  features 
than  Is  possible  where  the  protective  de- 
vices are  mounted  to  release  the  mechan- 
ism directly. 
Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A  complete  line  of  these 
units  to  fulfill  every  requirement,  In- 
cluding breakers  for  service  on  poten- 
tials up  to  220.000  volts  and  In  current 
capacities  up  to  5.000  amp.,  as  well  as 
industrial  type  breakers,  automatic  or 
non-automatic  for  use  In  motor  circuits. 
These  have  been  developed  out  of  a 
thorough   knowledge   of   circuit   condl- 


year 


erien 


._  ___S  building  electrical  equip- 
ment for  transmission  and  distribution. 
They  have  parts  accurately  constructed 
In  order  to  Insure  perfect  adaptability 
of  standard  units.  They  can  be 
equipped  with  circuit-opening  and  cir- 
cuit closing  auxiliary  switches  for  elec- 
trical interlocking,  for  indicating  or 
for  controlling  an  auxiliary  circuit;  bell 
alarm  switches;  undervoltage  devices: 
and  relays  tor  every  purpose.  Descrip- 
tive bulletins  are  available  from  O-E 
sales  offices,  listed  on  page  1223.— Adv. 
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CIRCUIT     BREAKERS,    SPECIAL    AND 
MISCELLANEOUS,       NOT      OTHERWISE 


lade   with    special    I 


lions   vary   s 


!<•  h    In    tin 

...    circuit    b 

piled    that   special    pi 


features  are 
often  required.  -  Some  consist  ol  purely 
mechanical  features  added  to  overload  or 
ft  her  breakers,  such  as  a  double  arm 
which  only  permits  the  contacts  to  be 
closed  In  a  definite  sequence,  or  a  device 
which  prevents  a  breaker  from  being 
closed  on  an  overload.  Some  of  the  spe- 
cial   applications    are   double- throw    break - 


lected 


eith 


of 


_ t  spe- 
cial  breakers   are   operated    by   compressed 
sir  or  some  means  other  than  electrical. 
Manufacturers: 

Cutter    Electrical    &    Mfg.    Co..    19th    & 
Hamilton    Sts..    Philadelphia,    Pa.      "I- 
T-E."    "U-Re-Llte.-' 
GENERAL      ELECTRIC    CO..      Kcbencc- 


Hartmai 

Ohio. 

CIRCUIT,    ELECTRIC.—- 
cult  is  a  path  in  which  an 


Mfg.  Co.,   Mansfield, 


plete    circulatory    path.       When    only    part 

branch  circuit,  a  derived  circuit  or  a  con- 
ductor, to  avoid  misunderstanding  the 
terminals  of  the  path  should  be  specified. 
or  when  the  whole  circuit  is  referred  to  it 
should   be   called  a  complete  or  closed  cir- 


CIRCUITS, 
Energy 


:ried    from   one   circuit 
nother    by   various    kinds    of   coupling. 


part  of   the    Inductance    ia   common   to    the 

former  action  between   two  coils.     Capaci- 
tance coupling  is  sometimes  used   ' 


,  radio 


iclllator  circ 


CIRCUITS,    DIPLEX,    DUPLEX,    QUAD- 

RUPLEX.    SIMPLEX.    ETC See   Circuits. 

telephone;  also  Circuits,  telegraph. 

CIRCUITS,  LIGHT  AND  POWER.— 
These  circuits  are  classed  broadly  as 
series  and  multiple.  The  series  circuit  is 
operated  at  a  constant  current  which 
passes  through  all  lamps  or  motors  on  the 
circuit  consecutively,  the  voltage  being 
varied  as  the  load  changes.  Multiple  cir- 
cuits are  operated  at  constant  voltage  and 
the  current  in  the  circuit  varies  in  pro- 
portion to  the  site  and  number  of  lamps. 
motors  or  other  appliances  in   use. 

Series  circuits  are  high -voltage  circuits 
and  are  not  suitable  for  Interior  lighting. 
They  are  used  chiefly  for  street  lighting 
Multiple  circuits  are  two-wire  In  their  sim- 
plest form.  The  three-wire  Edison  circuit, 
with  twice  the  voltage  between  the  two 
outside  wires  that  there  Is  between  either 
ind  the  middle  c  ' 


P   bl*C( 


e  clr- 


mon  to  both"  AU  Edison  d-e7  systems  art 
operated  on  the  three -wire  system. 

Circuits  which  carry  alternating  curren 
may  be  further  classified  as  single-phase 
two -phase  and  three-phase  circuits,  thi 
two  latter  being  often  called  polyphase  o: 
multiphase   circuits. 

Single-phase  circuits  may  be  two-wlr. 
or    Edison  .three-wire    circuits. 

Two-phase    circuits    are    inherently    two 

i   for   the    two   cir- 
Ire  two-phase  elr- 
uun;   Lms  is  noL  an  caison   three-wire  cir- 
cuit,   however. 

Three-phase  circuits  may  be  made  bj 
combining  three  two-wire  circuits.  If  tht 
two  adjacent  wires  of  each  circuit  an 
made  common  the  circuit  becomes  a  three- 
wire,    delta-connerted    circuit,    and    II    th< 


cults  making  a  t 


»ire.     _    .._ .... 

cult,  the  common  wire  being  called  the  neu- 
tral. Some  star  or  Y-connected  circuits 
use  only  three  wires,  the  neutral  wire  be- 
ing   omitted. 

Two-phase  and  three-phase  systems  are 
used  for  general  distribution  purDoses  in 
the   outlying  parts  of   large  cltie 


phas 


sys- 


belng  used  for  lighting 
iwer.  Motors  are  preferably  supplied 
om  a  polyphase  system  In  installations 
r  over  5  hp. 

The     three-phase     three-wire    avstem     is 
used,  exclusively  foi 


?  it  r 


t'75  i 


Four- ,  -._ 

Ing  used  for  general  distribution  (at  2300- 
4000  volts)    In   the  larger  cities,  because  of 

with  the   standard   2300-volt   distribution. 

CIRCUITS,  RADIO.— The  circuits  used 
In  radio  stations  dlfTer  from  other  electri- 
cal circuits  In  that  they  are  tuned  to  the 
operating  frequency.  I.  e,.  receiving  sta- 
tions using  an  elevated  antenna  to  receive 
a  frequencv  of.  say,  500,000  cycles  per 
second  will  have  an  Inductance  In  series 
with  the  aerial  so  that  the  value  of  this 
inductance  taken  with  the  capacitance  and 
Inductance  of  the  antenna  make  the  cir- 
cuit resonant  to  600.000  cycles.  This  cir- 
cuit Is  Inductively  coupled 


uits. 


■    Clr 


..RCUITS,  TELEGRAPH.— Telegraph 
circuits  are  In  general  quite  similar  to  tel- 
ephone circuits  and  the  two  are  often  op- 
erated in  conjunction.  The  most  impor- 
tant types  of  telegraph  circuits  with  their 
relation  to  the  telephone  circuits  are  de- 
scribed   below. 

Composited  Circuit.  In  telegraphy  and 
telephony,  a  two-wire  telephone  circuit  ar- 
ranged for  the  superposition  on  each  of  the 

Independent    ground-return    telegraph    cir- 

Ijical  Circuit.  A  circuit  within  the  lim- 
its of  the  telegraph  station,  usually  con- 
trolled   by    a    receiving    instrument    In    a 

cfffciiris  changes  In  a  main   line   circuit. 

Phantoplex  Circuit.  In  telegraphy  a 
superposed  circuit  operated  by  alternating 
current  over  a  simplex,  duplex,  or  quadru- 
plex  Morse  circuit  that  is  operated  from 
direct-current  sources. 

Simplex  Circuit.  The  combination  of  an 
earth-return  telegraph  line  with  a  metal- 
lic-current telephone  line,  by  a  center  tap 
in  an  Impedance  coil  or  a  repeating  coil  at 
each  terminal  station.  The  two  wires 
forming  the  telephone  circuit  serve  as  the 
insulated  halt  of  the  ground  return  tele- 
h-raph  circuit.  The  telegraph  circuit  so 
made  up  may  be  duplexed. 

CIRCUITS,  TELEPHONE.— Telephone 
circuits  In  general  are  subdivided  into  a 
large  number  of  circuits  depending  upon 
the  apparatus  being  considered.  Us  condi- 
tion and  extent  of  operation,  the  place  oc- 
cupied by  the  circuit  or  the  class  of  serv- 
ice that  may  be  obtained  over  the  circuit. 
Some  of  the  most  Important  kinds  of  clr- 
"   correlated   terms   are   described 


below 


s  of  a 


,-raph  line.  The  telegraph  pulsations  are 
tmoothed  out  by  condensers  and  Inductive 
:olls  so  as  not  to  disturb  speech.  Hlgh- 
renuency  ringing  current  (100  to  260  cy- 
cles per  second)  is  used  by  the  telephone. 
*    '"    "Tect    the    telegraph    Instru- 


its.     Comp 


to   dial 


The 


toll 


and    apparatus    froi..    „    ,,.„„     ... 

calling  plug.  It  la  the  unit  for  connection 
between  two  lines  on  a  manual  switch- 
Line  Circuit.  The  electrical  circuit  which 
Is  immediately  connected  to  an  outside 
line,  either  a  subscriber  line,  a  trunk  line, 
or  a  toll  line.  It  Includes  the  apparatus 
and  wires  which  are  considered  as  belong- 
ing to  that  line. 

Local    Circuit.      This    is    a    circuit    which 
does   not  extend   outside   the   central   office 
or  telephone  Instrument. 
Non-  Ring-  Through    Cord    Circuit.      Any 


that  It  1. 


-of -Order  Circuit.  Conductor 
atus  to  which  a  line  which  Is  in 
ay  be  plugged  so  that  it  may  r 


a  lamp  will  light  t 


It  1 


mlt- 


_  _  .  vation  Circuit.  This  Is  an  arrange- 
ment of  conductors  and  apparatus  for  the 
purpose  of  observing  what  kind  of  service 
the  subscriber  Is  getting.  It  Is  to  be  at- 
tached to  any  desired  subscriber  line. 

Phantom  Circuit.  Where  two  metallic- 
circuit  telephone  lines  parallel  each  other, 
a  third  (or  phantom)  circuit  may  be  ob- 
tained without  adding  wires.  At  each  end 
of  the  lines  a  repeating  coil  is  Inserted  In 


b  physt 


1  line 


■..)il> 


.ndlng  of  the 

The  phantom  elr- 


iiuut»r. 

Pole  Circuit.  The  ci 
wire  line  which  occuplei 

Side  of  Circuit.  Each 
line  Is  often  referred  to 
circuit  or  line.     For  Ins 

bell   is   often   spoken   of   .._    

from  one  side  of  the  circuit  to  the  other, 
meaning  that  It  is  attached  from  one  line 
wire  to  the  other  line  wire.  A  series  coll 
or  relay  is  spoken  or  as  being  inserted  In 
—      ~"      "  '■■    "■■■     ning  that  It  Is  in 


_  ..    'side"  of  the 
For  Instance,  a  telephone 
being  bridged 


with  o 


of  the  line 


■legraph  line 


ephone  line  by  meat 
an  impedance  cojl 


t  which 


ich  end  of  the 

...      ....„ it   flows  equally    . 

..nd  in  one  direction  along  both  telephone 
wires  and  does  not  enter  the  telephones  at 
each  end  or  bridged  across  anywhere  along 
the  line.  It  is  used  In  automatic  telephony 
for  dialing  on  toll  lines  between     — 

Superimposed  Circuit.    Any  ctn 
is   formed   on  or   in   addition    to  oiner  cir- 
cuits carried  by  a  network.     See  Phantom, 
Composite,   and    Simplex   circuits  above. 

Transfer  Circuit,  The  older  manual- 
switchboards  were  made  up  very  largely  of 
a  number  of  100-line  boards  placed  side  by 
side.  When  too  many  of  these  are  to  be 
worked  together  for  the  switchboard  cords 
■     -     -   number 


ending    from 


-     -d  toothi.  , .... 

ator  who  receives  a  call  connects  the 
lng  subscriber  line  to  a  transfer  tin 
means  of  a  pair  of  cords.    Another  o; 


NCH. — The  nomlm 


r   0.7S5*   sq.   in.      The 


nated    for   ease   of    computation.      Also   see 
Circular  mil. 

CIRCULAR  LOOM.— Trade  name  for 
nonmetalllc  tubing  manufactured  by  the 
American   Circular  Loom  Co.,  M  West  St., 


0.000.000. 785, 4  sq.  In.  The 
jsed  chiefly  in  giving  the 
which  Is  done  by  squaring 
"—i  eliminating  the 


=  3.1418).     Thus 


CIRCULATION  OF  ELECTROLYTE.— 

Mechanical  or  other  means  for  keeping  the 
electrolyte  circulating,  either  In  a  cell  Itself 
or  through  a  set  of  cells  In  series.  For 
cells  in  series  circulation  Is  usually  by 
gravity  through  the  cells  arranged  in  steps. 
after  pumping  the  electrode  to  the  cell 
on  the  highest  level.  For  single  cells, 
pumping  the  liquid  from  the  bottom  and 
returning  It  to  the  top  Is  one  method:  an- 
other Is  to  have  mechanic  * 
the  anode  or  the  cathode,  o 


CIRCULATORY 
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rotated  or  agitated;  or  the  cell  may  be 
mounted  on  trunnions  and  rocked  or  tilted 
mechanically.  The  Frary  method  rotate* 
the  electrolyte  magnetically,  by  the  Influ- 
ence of  a  magnetic  Held  on  the  elements 
of  current  traversing  the  electrolyte. 

CIRCULATORY  CURRENT.— A  current 
in  the  armature  windings  of  a-c.  genera- 
tors, when  they  are  In  parallel,  due  to 
their  generated  voltage  not  being  vectn- 
rlally  equal.  When  the  Inequality  is  caused 
by  differences  In  phase  only,  the  circula- 
tory current  produces  synchronising  ac- 
tion, giving  power  to  the  lagging  machines 
and  taking  it  from  the  leading  machines. 
When  the  inequality  is  due  to  differences 
In  magnitude  of  the  generated  voltage,  the 
circulatory  currents,  through  armature  re- 
action, produce  magnetizing  and  demagne- 
tizing action  on  the  Delds-of  the  low  and 
high -voltage  machines,  respectively,  thus 
tending  to  equalize  the  generated  voltages. 
CISCO. — Trade  name  for  fixture  stems 
and  hangers  manufactured  by  the  Butler 
Electric  Co.,  3531  Cottage  Grove  Ave., 
Chicago,  111. 

CISCO. — Trade  name  for  armature  bind- 
ing wire  and  sheet  steel  manufactured  by 
the  Central  Steel  ft  Wire  Co.,  119-127  N. 
Peoria  St..  Chicago,  Hi. 

C-J.— Trade  p<une  for  lubricating  greases 
manufactured  by  the  Fraser  Lubricator 
Co.,    3911    Normal    Ave.,    Chicago.   111. 

C.  J.   MFO.   CO.— 3421  N.   6th  St.,   Phila- 
delphia. Pa.     Manufacturer  of  coal  meters. 
CL. — The  form  CI  Is  the  chemical  symbol 
for  Ihe  element  chlorine. 

CLAMERT    MFO.    CO Pittsburgh,    Pa. 

Manufacturer  of  automobile  accessories. 
President,  George  W.  Emmert;  vice-presi- 
dent. A.  A.  TlrrlU;  secretary  and  treas- 
urer, R.  H.  Duff;  sales  manager,  W.  H. 
West.     Factory,  Latroba,  Pa. 

CLAMPALL.— Trade  name  for  bowl 
hanger  manufactured  by  the  J.  H.  White 
Mfg.  Co.,  Ill  N.  3rd  St.,  Brooklyn,  N.  Y. 

CLAMPS,  BEAM.— Metal  clamps  engag- 
ing the  flanges  of  an  I-beam,  angle  Iron  or 
similar  structural  steel  part,  and  to  which 
conduit  or  insulators  or  cleats  for  carrying 
wire  a  may  be  secured.  Some  of  these 
clamps  engage  both  flanges  of  an  I-beam. 
to  which  they  are  tightened  by  a  right  and 
left-hand  threaded  connector  that  carries 
the  Insulator  support  or  conduit  clamp. 
Others  have  a  hook -shaped  clamp  that 
holds  the  conduit  tight  against  the  beam 
to  whose  flange  the  clamp  is  held  by  a  set 
,1-  -      conduit    may    be    parallel     " 


_r  cleat  supports.  Still  other  clamps  are 
arranged  to  pass  around  the  conduit  with 
the  ends  bolted  together  around  a  wedge- 
shaped  linger  that  bears  against  the  top 
of  the  beam  flange.  By  some  makers  these 
clamps  are  called  conduit  hangers,  though 
the  latter  Is  more  commonly  applied  to  a 
different  type  of  hanger;  also  see  Hangers, 
conduit  and  pipe.  Beam  clamps  are  much 
used  In  steel  mills,  foundries,  machine 
shops,  train  sheds  and  other  enclosures  that 
have  steel  trusses  for  roof  supports.  They 
can  be  readily  attached  to  the  beam  with- 
out drilling  holes. 
Manufacturers: 
Bond  Foundry  ft  Machine  Co..  Manhelm. 

Lancaster  Co..  Pa. 
Crane    Co..    836    S.    Michigan    Ave.,    Chi- 
cago,  III. 
Crane.    Ltd.,   1280  St.   Patrick  St..   Mont- 
real.  Que.,  Can, 
EFFICIENCY      ELECTRIC      CO.,      THE, 

East  Palestine,  Ohio.     "Efficiency." 
Electrical    Engineers    Equipment    Co.,    36 
S.   Desplalnes  St.,  Chicago.  111.     "Three 
B." 
General    Devices    ft    Fittings   Co.,    141-443 

S.   Desplalnes  St..  Chicago.   III. 
Hauer.     Inc..    J.    B..    36-100    Bayard    St.. 

Brooklyn.  N.  Y. 
Illll   Ctulch   Co..   W.   SSth  St.,   ft   Break- 
water Ave.,  Cleveland,  Ohio, 
National  Co.,  Cambridge  38,  Boston,  Mass. 
Otaey   *   Warrln,   Inc.,    397-301   Lafayette 

St.,  New  York.  N.  Y. 
Pass    A    Seymour.    Inc.,    Solvay   Station, 

Syracuse.  N.  Y.     "P.  &  S." 
Pryibll    Machine  Co..   P..  512-524  W.   41st 

St..  New  York.  N.  Y. 
STEEL   CITY   ELECTRIC  CO.,    1331   Co- 
lumbus Ave.,  Pittsburgh,  Pa. 
I'nlon     Engineering    Co.,    The    Cuyahoga 

Ave.  A  W.  4th  St.,  Cleveland.  Ohio. 
Walworth  Mfg.  Co.,  Boston,  Mass. 
CLAMPS,      BUSBAR.— Clamps      used      In 
making  the  Joint  between  copper  bars  In  " 


Elates  extending  beyond  the  edges  of  the 
ars.  and  connected  by  three  or  four  hold- 
ing bolts  which  are  the  means  of  exerting 
pressure  on  the  joint.  Clamps  for  d-c. 
work  are  made  of  malleable  Or  cast  iron, 
while  for  a-o.  work  nonmagnetic  material, 
such  as  bronze,  Is  largely  used  on  one 
side,  or  for  large  capacities  on  both  sides. 
Sometimes  the  use  of  nonmagnetic  mate- 
rial with  Iron  clamps  Is  sufficient.  Theyi 
obviate  the  necessity  of  drilling  the  bus- 
bars, give  a  better  Joint  than  the  ordinary 
bolted  joint,  and  may  be  changed  readily.  ' 
Manufacturers; 

ADAM    ELECTRIC    CO.,    FRANK,    3860 

Windsor   Pl„    St.    Louis,    Mo.      "FA." 

(See  display   adv.    pages   1262-1265.) 

DELTA-STAR    ELECTRIC    CO.,    2433-63 

Fulton  St.,  Chicago,  ill. 
Eby    Mfg.    Co.,    H.    H.,    13th    &    Wallace 

Sts.,  Philadelphia,  Fa. 
EFFICIENCY      ELECTRIC      CO..      THE. 

East  Palestine,  Ohio. 
Electric  Motor  &  Engineering  Co.,   The. 
2nd  St.,   S.   W.  ft  B.  ft  O.  R.  R.,  Can- 
ton, Ohio. 
ELECTRIC    POWER    EQUIPMENT 
CORP.,  18th  ft  Wood  Sts.,  Philadelphia, 
Pa.     Busbar    damps,    made    In    type 
"A"    three    bolt,    type    "H"    four   bolt, 
and  type  "X"  four  bolt,  for  either  a.-c. 
or  d.-c.  service.    See  display  advertise- 
ment  on  page  1361.— Adv. 
ELECTRICAL   DEVELOPMENT   ft  MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia,   Pa.      "Franklin."      (See    display 


adv. 


>  1260.) 


General  Devices  ft  Fittings  Co.,  441-443 
S.  Desplalnes  St.,  Chicago,  III. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hlckey  &  Schneider,  Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.     "H  &  S." 

Maxwell  Engineering  ft  Mfg.  Co.,  61 
Broadway,  New  York.  N.  Y.     "Meroco." 

Mendell  Mfg.  Co.,  Mattapoisett,  Mass. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
&   Waterman  Sts.,   St.  Lambert,  Que., 


Can. 


>  BRASS  CO.,  THE,  Mansfleld,  C 


6th  St.,  Philadelphia.  Pa. 
ROYAL    ELECTRIC    MFG.    CO.,    666-606 

E.  40th  St..  Chicago,  111.     "Royal." 
HCHWEITZER   ft   CONRAD,   INC.,    4431- 

4439  Raven  B  wood  Ave.,  Chicago,  lit. 
Southern  Electrical  Equipment  Co..  Char- 
lotte, N.  C. 
Standard   Electric  Machinery  Co..  Balti- 
more, Md.      "Standard -Baltimore." 
Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.     '•Thomas." 
TRUMBULL      ELECTRIC      MFG.       CO., 
THE,    Plain vllte.    Conn.      "Circle    T." 
(See   display  adv.   pages  1282-3.) 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1396-1402.) 
CLAMPS,  CABLE, — Cable  clamps  are  de- 
signed   for   use    on    transmission    lines   to 
relieve  the  strain  on  Insulators  at  corners, 
turns  or  long  spans.     They  generally  con- 
sist of  a  long  spilt  cable  seat  In  which  the 
cable  Is  securely  held.    The  clamp  la  then 
connected  through  a  strain  insulator  to  the 
crosaarm  and  there  Is,  therefore,  no  further 
strain   on    the   cable   at   the   turn.     Cable 
clamps  are  also  largely  used  with  suspen- 
sion Insulators. 
Man  uf acturera: 
Anderson  Mfg.  Co.,   Albert  &  J.   M-,  289- 

306  A  St.,  Boston.  Mass. 
Cameron  Appliance  Co.,  48  Waters  Ave., 

Everett,   Mass. 
Canadian  General  Electric  Co.,  Ltd...  212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Chicago  Wire  Rope  Preserver  Co.,   827  S. 

LaSalle  St.,  Chicago,  111.  "Chicago." 
COLLIN  SON -HOLLAND  CO..  263  Med- 
ford  St..  Maiden,  Mass.  Algor  cable 
clamps  for  BX-2.  10,  12  and  14,  BX-3. 
12  and  14;  also  rV  and  % 
Greenfield  flexible  steel 
conduit.  Algor  cable 
clamps.  Cat.  No.  A- 106, 
are  supplied  with  all  Al- 
gor BX  type  Bwltch  box- 
es, distribution  boxes  and 
outlet  plates.  Algor  cable 
clampa  Insure  the  perfect 
terminal  clamp  and 
bushing  for  BX  conduct- 
ors wherever  used  In 
metal  boxes.    Algor  cable 


clumps  are  approved  by  the  Underwrit- 
ers' Laboratories  for  use  without  fer- 
rules. Electric  wiring  inspectors  In 
cities  and  towns  Indorse  Algor  cable 
clamps  heartily.— Adv. 
Diamond  Expansion  Bolt  Co.,  90  West 
St.,    New    York,    N.    Y.      "Long    Saul," 


EFFICIENCY  EIJ5CTHIC  CO.,  THE. 
East  Palestine,  Ohio. 

ELECTRICAL  DEVELOPMENT  &  MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  '•Franklin."  (See  display 
adv.   page  1260.) 

Electrical  Engineers  Equipment  Co..  35 
",  Desplalnes  St.,  Chicago,  til.     "Three 


E.    Second   St.. 


E." 

Fletcher   Mfg.    Co.,    : 
Dayton.  Ohio. 

General  Devices  ft  Fittings  Co.,  411-443  S. 
Desplalnes  St..  Chicago.  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 

Hlckey  ft  Schneider.  Inc.,  439-13  E.  Jer- 
sey St..  Elizabeth,  N.  J.    "H  &  S." 

Lanz  ft  Sons.  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.      (See  display  adv.  page  1278.) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,   Baltimore,   Md. 

Matthews  &  Brother,  Inc.,  W.  N..  2S12 
Easton    Ave.,    St.     Louis,    Mo.       "Mat- 

Maxweli  Engineering  ft  Mfg.  Co.,  61 
Broadway,  New  York,  N.  Y.     "Memco." 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence &  Waterman  Sts.,  St.  Lambert, 
Que.,  Can. 

Newhall  Chain  Forge  ft  Iron  Co.,  90  West 
St.,  New  York.  N.  Y. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
"O-B." 

Star  Expansion  Bolt  Co.,  117-149  Cedar 
St..  New  York,  N.  Y.     "Sebco." 

STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
"Marchand"  cable  clamps, '  for  the 
"dead-ending"  or  anchoring  of  stranded 
copper  or  aluminum  conductors,  can 
also  be  used  for  supporting  feeder 
cables  In  wire  shafts  of  high  buildings. 
The  seven  core  wires  of  the  conductor 


"Marchand"  Cable  Clamp 

pass  through  center  of  tapered  plug,  as 
Illustrated,     and     the     outer     layer     or 
sheath     wires     are     clamped     between 
.    tapered   plug  and   wail   of  socket;    thus 
each  wire  carries  psrt  of  total  strain. — 
Adv. 
Thomas  ft  Sons  Co.,  The  R..  East  Liver- 
pool. Ohio.     "Thomas." 
Track  Specialties  Co..  Inc..  23  Broadway, 

New  York,  N.  Y.     "Trasco." 
WATBRBURY  BUTTON  CO.,  835  S.  Main 
St.,    Waterbury,    Conn.      (See    display 
adv.  page  1323.) 
WESTINGHOCSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1396-1402.) 
CLAMPS,  COLUMN — Clamps  for  engag- 
ing the  flanges  of  structural  steel  columns 
or  to  encircle  cylindrical  columns  so  as  to 
afford  a  means  of  fastening  conduit  or  open 
wiring    in    place.      The    former    clamps   are 
much  like  those  Intended  for  clamping  onto 
I-beams  or  girders.    Where  open  wiring  is 
used  the  column  clamps  provide  means  for 
mounting   porcelain   cleats,    knobs  or   other 
appropriate  insulators. 
Manufacturers: 
Cincinnati  Tool  Co..  Norwood,  Cincinnati, 

Ohio.     "Hargrave." 
General    Devices   &   Fittings   Co.,    441-443 

S.  Desplalnes  St..  Chicago,  III. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Symona  Clamp  Co.,  2116  S.  Sawyer  Ave., 

Chicago,  III.  "Symons." 
CLAMPS,  CONDUIT  AND  PIPE  HANG- 
ING.— A  sheet  steel  or  malleable  Iron  clamp 
for  hooking  more  than  halfway  around  the 
conduit  or  pipe  and  holding  It  against  the 
wall,  celling  or  other  surface  by  means  of 
an  expansion  bolt  or  shield  passing  through 
a  hole  in  the  flattened  portion  at  one  side. 
These  clamps  are  also  used  for  supporting 
armored    or    other    heavily    protected   cable 
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against  masonry  or  concrete  walla  and  eel 
Ings.  Conduit  clamps  differ  from  pipe  ■ 
conduit  Btrapa  In  that  the  latter  complete 
atraddle  Ihe  pipe  and  are  fastened  at  bo 
aides  of  it.  while  conduit  clamps  a 
fastened  at  only  one  aide.  On  wood  • 
other  easily  penetrated  surfaces  condi 
straps  are  used,  being  easily  nailed 
screwed  in  place;  on  masonry  or  concret 


netlm 


undult  clamp  is  also  applied 
makers   to  clamps   for   supporting   conduit 
from  I-beams  or  other  structural  steel;  for 
these     see    Clamps,     beam:    also    Hangers, 
conduit  and  pipe. 
Manufacturers: 
Acme  Pipe  Strap  Co..  944-50  Harper  Ave., 

Detroit,   Mich. 
Adaptl  Co..  The,  919-926  West  St.,  Cleve- 

Appleton    Electric    Co.,     1703    Wellington 

Ave.,  Chicago.  III. 
Austin    Co.,    The    M.    B.,    108-18    S.    Des- 

plaines  St.,  Chicago.  III. 
Berger  Bros.  Co.,  229-231  Arch  St.,  Phila- 
delphia, Pa. 
COLUMBIA    METAL    BOX    CO.,    225    E. 

144th  St.,  New  York.  N.  Y. 
Diamond  Expansion  Bolt  Co.,  90  West  St., 

New  York.  N.  Y.     "Diamond." 
EFFICIENCY       ELECTRIC       CO.,       THE. 

East  Palestine,  Ohio.      "Efficiency." 
Fee  A  Mason,  81  Beekman  St.,  New  York, 

N.  Y. 
Frailck   A   Co..    S.    R-,    16   S.    Clinton   St., 

Chicago,   111.      "Kwlkon." 
General    Devices   A    Fittings   Co.,    141-443 

S.  Dssplalnes  St.,  Chicago.  111. 
Hart   &    Hegeman    Mfg.   Co.,    342    Capitol 

Ave.,  Hartford,   Conn.     "H  A  H." 
Illinois      Malleable      Iron      Co.,      1801-1825 

DIversey  Fkwy..    Chicago.   III. 
Machen     Electric     Mfg.     Co.,     4639-43    E. 

Thompson  St.,  Bridesturg,  Philadelphia, 

Pa. 

Maxwell  Engineering  A  Mfg.  Co.,  II 
Broadway.  New  York.  N.  Y.     "Memco." 

NATIONAL  METAL  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh.  Pa.  "National." 
(See  display  adv.    pages   1802-4.) 

New  Process  Specialty  Co.,  280  Hanover 
St.,  Milwaukee,  Wis. 

Pass  &  Seymour,  Inc..  Solvay  Station. 
Syracuse.  N.  Y.    "P.  A  8." 


_y  Products.' 
STEEL  CITY   ELECTRIC  CO.,    1221   Co- 
lumbus  Ave..   Pittsburgh,   Pa.     "OvaJ- 

U.  S.  Expansion  Bolt  Co.,  1S9  Franklin 
St.,  New  York,  N.  Y.     "USE." 

V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia, Pa.     "V.  V." 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.  {See  display 
adv.   pages  1196-1402.) 

CLAMPS,  CORD. — Cord  clamps  are  used 
to  clamp  or  fasten  a  cord  to  a  celling  or 
wall.  One  example  of  this  Is  In  case  a 
pendent  switch  is  used  with  a  Allure  placed 
close  to  the  celling.  The  cord  connecting 
and  supporting  the  switch  will  be  connected 
to  the  lamp  circuit  In  the  celling  outlet  box 
or  similar  fitting.  To  relieve  the  strain  at 
this  point  and  to  have  the  cord  clear  the 
fixture,  the  cord  is  run  out  on  the  celling 
a  short  distance  and  clamped  to  the  con- 
duit or  ceiling  and  then  allowed  to  hang 
down.  This  clamp  connlsts  of  n  Split  por- 
sclaln  bushing  with  well  rounded  ends.  A 
metal  strap  pusses  around  the  bushing  ami 
the  conduit  and  Is  drawn  together  in  the 
center  to  securely  clamp  the  cord  by  means 
of    a   small    bolt. 


Mar. 


CLAMPS.  DEAD- ENDING Dead-end- 
ing clamps  are  designed  to  be  used  for 
dead  ending  of  cables,  feeders  and  Jumpers. 


icttoi 


Places     _ „    _ 

power  plants  or  Industrial  Ini  ...  ._. 
The  clamp  usually  constats  of  a  metalll' 
strap  or  spring  law  that  fits  around  the 
cable.  In  one  form  this  strap  Is  held  to- 
gether by  a  bolt  which  slides  In  a  slotted 
clamping  member.  This  Blotted  piece  Is 
guyed  or  tied  to  some  rigid  pole  or  beam, 
a  strain  insulator  being  used  in  the  guj 
wire.  The  design  of  the  slot  and  strain 
member  Is  such  that  the  greater  the  strain 
the  harder  its  grip. 
Manufacturers: 


CLAMPS.  GROUND  CONNECTION.. 
Copper  straps  which  may  be  tightly 
fastened    by    bolting    around    conduit    and 

Icall'y  and  electrically,  one  end  of  the 
ground  wire;  the  ground  wire  Is  now  re- 
quired to  be  connected  to  the  clamp  by 
soldering  or  by  an  approved  solderless  cor 
nector.  Ground  clamps  are  used  on  rig 
Interior  conduits,  gas  pipes  and  wall 
pipes  to  serve  as  a  means  connecting  the 
former  to  water  pipes  by  means  of  a  c — 
per  ground  wire  of  not  less  than  No. 
A.  W^Q.  slse.  The  conduit  or  piping  m_  . 
first  be  thoroughly  cleaned  of  paint,  scale 
or  rust  at  the  place  where  the  ground 
clamp  la  to  be  applied.  Special  form-  -' 
ground  clamps  are  required  to  fit  arm 
cable,  flexible  steel  conduit  and  metal  i 
way  or  molding;  or  the  ground  wire  i 
be  soldered  directly  to  these  materials 

Appleton    Electric    Co.,     1703    Wellington 

Ave..  Chicago.  111. 
Blackburn  Specialty  Co.,  East  36th  St.  i 

Perkins  Ave..  Cleveland.  Ohio.    "Black- 

Brocklen  Underground  Electrical  Mfg.  Co. 


way.  Cleveland.  Ohio. 


'■o.,   The,   Newbury  port. 


■Vogcl. 


Fralick   &    Co.,   S.   R..    15 
Chicago.  III.      "Chicago, '■     ■Kwikon." 

GILLETTE -VIBBER   CO.,    New    London, 
Conn.     "Gee-Vee." 

Hart    A    Hegeman   Mfg.    Co.,    342    Capitol 
Ave.,  Hartford,  Conn.    "H  A  H." 

Hickey  &   Schneider,   Inc.,  439-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.     "H  &  S." 

HUBBARD  A  CO.,  6301  Butler  St..  Pitts- 
burgh, Pa.     "Monroe,"  "Belcher." 

Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  III. 

Killoch   Co.,    David.    57   Murray   St.,   New 
York,   N.   Y.      "K  K  K." 

Klrkman       Engineering       Corp.       484-490 
Broome  St.,  New  York,  N.  Y.      "K-E." 

LINE    MATERIAL    CO.,     S.     Milwaukee, 


Brldesburg.  Philadelphia.  Pa. 

Maxwell    Engineering    &    Mfg.    Co.,    61 

Broadway,  New  York,  N.  Y.  "Memco." 
Model  Products  _Co.,  9th  A  Venango  Sts. 


Ont..  Can. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  "Na- 
tional." (See  display  adv:  pages  1302-4.) 

Overbagh  Co.,  Cameron,  221  W.  Randolph 

St..  Chicago,  111. 

Potter-Acme  Mfg.  Co..  The,  912-920 
Champlaln  Ave.,  Cleveland,  Ohio.    "Pot- 


ty Products." 

SHERMAN     MFG. 
Creek,    Mich.      ": 


CO.,     H.     B.,     Battlt 


Stnndard  Electrical  Mfg.  Co.,  320-22  HIghl 

Ave.,  3.  E..   Cleveland,   Ohio, 
Taylor- Campbell  Electric  Co..  237  Dundas 

St..  London.  Ont.,  Can. 
THOMAS  A  BF.TTS  CO.,  THE,  63  Vesey 

St..  New  York,  N.  Y. 
Trenton  Electric  A  Conduit  Co.,   Tyler  & 

Canal  Sts..  Trenton,  N.  J,     '""- 


Wind  man  -Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy.  N.  J.     "Windman." 

CLAMPS,  GUARD  RAIL.  G  u  a  r  a-r  a  r  T 
clamps  are  used  on  electric  railroads  In 
main  line  track  construction  lo  fasten  and 
maintain  the  guard  rails  In  position  and  at 
a  definite  distance  from  the  main  rail.  One 
type  of  clamp  consists  of  a  cast  Iron  or 
malleable  iron  yoke  which  passes  under  the 
rails  around  from  the  outside  of  the  main 
rail  where  it  holds  a  brace  In  place  to  the 
Inside  of  the  guard  rail,  holding  a  wedge  In 

placed  between  the  rails  and  are  corrugated 
and  constructed  In  such  manner  that  they 
cannot  come  loose  after  the  wedge  Is  driven 


backing  and  prevents  overturning  of  the 
rail.  It  also  clamps  the  rail  securely  to  the 
ties  by  means  of  heavy  bolts.     """ 


Gut._ _       - _= 

approaches  to  and  on  bridges,  vlaductB  and 
Interlocking  crossings  and  at  curves, 
switches  and  other  special  work.  They 
serve  effectively  to  hold  the  rails  In  their 
proper  position  to  each  other. 

Manufacturers: 

Track  Specialties  Co.,  Inc.,  29  Broadway, 
New  York.  N.  Y.     "Trasco." 

CLAMPS,  OUY.-In  securing  guy  cables 
after  they  have  been  wrapped  about  a  pole 
or  put  through  the  eye  of  an  anchor  rod,  a 
clamp  is  placed  over  the  cable  after  tht 
end  has  been  brought  back  and  placed 
alongside  the  main  cable  section.  This 
clamp  Is  bolted  securely  to  hold  the  end  in 

Manufacturers: 

American  Hoist  A  Derrick  Co..  St.  Paul. 
Minn.     "Crosby." 

Anderson  Mfg.  Co.,  Albert  A  J.  M..  289- 
305  A  St.,  Boston,  Mass. 

Chicago  Wire  Rope  preserver  Co.,  337  S. 

LaSalle  St.,  Chicago.  III.     "Chicago." 
Cook  Electric  Co..    900-10  W.  "Van  Buren 
St.,    Chicago,    111.      "Cook." 

Diamond   Expansion   Bolt   Co.,    90   West 
St.,  New  York,  N.  Y.     "Trident."  "Dia- 
mond X." 
Fischer  A  Hayes  Rope  A  Steel  Co.,  741- 
745    W.    Van    Buren    St..    Chicago,    III. 

Fletcher  Mfg.  Co..  302  E.  Second  St.,  Day- 
ton, Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 

HALLETT  IKON  WORKS,  Harvey,  Bl. 
"Hallett."   (See  display  adv.  page  1264.) 

Hickey  A  Schneider,  In.;..  433-43  E.  Jer- 
.  sey  St..  Elliabeth.  N.  J.     "H  A  S." 

HUBBARD  A  CO..  Pittsburgh,  Pa.  Hub- 
bard rolled  steel  guy  clamps,  hot  gal- 
vanised, are  standard  with  the  A.  T. 
A  T.  and  meet  the  N.  E.  L.  A.  speci- 
fication.—Adv. 

Joslyn  Mfg.  A  Supply  Co.,  13!  W.  Wash- 
ington St..  Chicago.  111. 

Lnmaon  A  Sessions  Co.,  The  21S8  Scran- 
ton  Rd..  Cleveland.  Ohio. 

Lans  A  Sons,  Mathew.   Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.     (See  display   adv.   page   1373.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg..  Baltimore.  Md. 

Marlon  Malleable  Iron  Works,  The.  Box 
568.  Marlon,  Ind.     "Marlon." 

Matthews  A  Brother,  Inc.,  W.  N.,  2912 
Enston  Ave.,  St.  Louis,  Mo. 

Maxwell  Engineering  A  Mfg.  Co.,  *1 
Broadway.  New  York.  N.  Y.     "Memco." 

Newhall  Chain  Forge  &  Iron  Co..  90  West 
St.,  New  York.  N.   Y.     "Trident." 

Oliver  Iron  &  Steel  Co.,  10th  A  Murlal 
Sts..  Pittsburgh.  Pa. 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit   Ave.,    St.    Louis,   Mo. 

STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
"Marchand"  guy  wtre  clamps,  designed 


"Marchand"  Quy  V 


a  load  than  the 


tensile   strength    ■ 

applied.— Adv. 
Threadless    Pipe   Fittings  Corp..   Newark. 

N.   J.      (Exclusive    distributors.    Rublno 

A  Llebsteln.  Newark.  N.  J.) 
Track  Specialties  Co.,  Inc..  29  Broadway. 

New  York.   N.  Y.      ■'Trasco." 
WESTINGHOUSE    ELECTRIC    A    MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 


CLAMPS,  INSULATOR  AND  LINE 
ROSSI  NO.  With  the  larger  sixes  of  hlgh- 
enslon  line  conductors,  the  strength  of  the 
ttachments  to  Insulators  Is  Increased  by 
he  use  of  clamps  instead  of  tie  wires.  The 
clamp  Is  secured  to  the  Insulator  by  bolts 
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CLAMPS 


or  screws,  which  are  arranged  to  grip  Doth 
conductor  and  insulator.  At  crossings 
where  special  care  Is  taken  to  prevent  the 
breakage  of  a  wire  In  the  crossing  span, 
the  crossarma  are  made  double  and  the 
clamps  are  arranged  to  securely  hold  the 
conductor  In  case  of  a  break  at  the  In- 
sulator. 

Manufacturers: 

Anderson   Mfg.   Co..  Albert  A  J.   M„   2S9- 
305  A  St.,  Boston.  Mass. 
,       Coombs  A  Co..  R.  D„  30  Church  St.,  Hew 
York,  N.  Y. 
DELTA-STAR    ELECTRIC    CO.,    2483-63 

Fulton  St..  Chicago.  III. 
EFFICIENCY      ELECTRIC      CO..      THE. 

East  Palestine,  Ohio.      "Efficiency." 
Fletcher    Mfg.    Co.,    303    E.    Second    St.. 

Dayton,   Ohio. 
General  Devices  A  Fittings  Co..  441-443  S. 

Desplalnes  St.,  Chicago.  III. 
Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
National     Bank     Bldg.,     Elmhurat,     Iil. 
"RVA." 
Hebendahl  Co.,   J.  P..   228-832  Broadway. 

Elixabethport,  N.  J. 
Hlckey  A   Schneider,   Inc.,  439-43  E.  Jer- 
sey St..  Elizabeth.  N.  J.     "H  &  8." 
HUBBARD  A  CO..  1301  Butter  St..  Pitts- 
burgh. Pa.     "Hubbard." 
INTERNATIONAL       INSULATING 
CORP.,    26    W.    46th    St.,     New    York, 
N.  Y. 
Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.  Chicago.  111. 
Lara  &  Sons.  Hathew,  Pittsburgh.  Pa. 
LINE    MATERIAL    CO.,    S.    Milwaukee, 

Wis.      (See  display  adv.   page  1278.) 
Locke    Insulator    Corp.,    Maryland    Trust 

Bldg..  Baltimore,  Md. 

Maxwell     Engineering     A     Mfg.     Co..     fil 

Broadway.  New  York,  N.  Y.     "Memco." 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 

"    ""■• 1   Sts.,   St.  Laribert,   Que.. 


A    Wat 


—Adv. 

St.  Louis  Malleable  Casting  Co..  7701  N 
Conduit   Ave..    St.   Louis.   Mo. 

Southern  Electrical  Equipment  Co.,  Kin- 
ney Bldg..  Charlotte,  N.  C. 

STATES  CO.,  THE,  71  Francis  Ave.. 
Hartford,  Conn.  "Thesco"  clamps  make 


£*# 


line  Insulator  and 
keep  the  latter  In 
its  correct  posi- 
tion. "Thesco" 
Thesco  Clamp  clamps     eliminate 

necessity  of  mounting  petticoat  Insulat- 
or horizontally. — Adv. 
STEEL  CITY  ELECTRIC  CO.,    1221   Co- 
lumbus   Ave.,    Pittsburgh,    Pa.      "Steel 
City." 
Thomas  A  Sons  Co..  The  R.,  East  Liver- 
pool, Ohio.     "Thomas." 
WESTINGHOUSE    ELECTRIC    A    MFG 
CO..  East  Pittsburgh.  Fa.    (See  display 
adv.    pages   1395-1402.) 
CLAMPS,      LAMP.— Lamp      clamps      are 
small   portable  stands  or  devices  for  sup- 
porting or  holding  a  lamp  In  a  number  of 
positions.       They     usually     have    a     spiral 
spring  or   other   spring  clamping  arrange- 
ment so  that  It  may  he  damned   to  a  bed. 
chair,    table,    etc.      Some    clamps    are    also 
provided  with  a  rubber  suction  cup  so  that 
the  lamp  may  be  attached  to  a  mirror,  or 
other  smooth  flat  surface.    For  lamps  com- 
plete    with     such      clamping     devices      see 
Lmmps.  clamp,  bed  or  dresser. 
Manufacturers: 
Dealers'    Electric    Lighting    Co.,    GOO   E. 

40th  St..  Chicago.  III. 
Furies  Mfg.  Co..  Decatur.  III. 
CLAMPS,  LINEMEN'S  SPLICING.— A 
hand  tool  used  by  linemen  In  making  a 
twist  splice.  It  consists  of  two  Jaws  hinged 
at  one  end  and  grooved  adjacent  to  the 
hinged  portion.  A  link  is  provided  In  one 
of  the  members  opposite  the  hinged  end 
bo  that  when  the  members  are  squeezed 
together  they  may  be  locked  by  this  link, 
thus)   holding  the  wires  In  a  clamped  posl- 

Manufacturarst 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,   W.,  Toronto.  Ont.,   Can. 

Columbus  Handle  A  Tool  Co..  The, 
Columbus.  Ind. 

Cronk  A  Carrier  Mfg.  Co.,  The,  109  W. 
'Water  St.,  Elmira,  N.  Y. 

Dfcke  Tool  Co.,  The,  Downers  Grove,  111, 


KLEIN  A  SONS,  MATH1A9,  S200  Bel- 
mont Ave..  Chicago,  111.  Makers  of  the 
well  known  line  of  linemen's  splicing 
clamps,  used  all  over  the  world.  We 
manufacture  these  clamps  in  several 
sizes  and  styles;  used  for  twisting  wire 
or  sleeves,  ranging  In  sixes  from  No.  2 
to  No,  IT  gauge  wires  or  sleeves.  For 
individual  styles  and  sizes,  write  for  our 
3  for  illustra- 


catalog.   Also  see  pat 

lions  and  further  Inf 


Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridosburg,  Phila- 
delphia,  Pa. 

Maxwell  Engineering  A  Mfg.  Co..  61 
Broadway,  New  York,  N.  Y.  "Memco." 

OHIO  BRASS  CO..  THE,  Mansfield.  Ohio. 
"O-B." 

Peck,  Stow  A  Wilcox  Co.,  The,  Southing- 


which  will  take  all  a 


"Red  Devil"  Splicing  Clamp 


Columbus  Ave.,  Pittsburgh,  Pa.     "Mar- 
Track  Specialties  Co.,  Inc.,  29  Broadway. 

New  York,  N.  Y.     "Trasco." 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    paces    1395-1402.) 
CLAMPS,     LOOM.— A     special     form     of 
metal    clamp    or    clip    for    securing    flexible 
tubing    or    "loom"    In    place,    especially    at 
combination  gaa  and  electric  outlets.      The 
tubing  must  be  securely  held   In  place  for 
If  It  slips  along  the  wire  it  may  not  protect 
the   latter  just   where   It  needs   protection 
most,  namely  at  outlets.    Clamping  devices 
for  holding  tubing  In  switch  boxes,  panel- 
boards  and  cabinets  are  usually  calli 
-tubing  fasteners:  for 
flexible  tubing. 
Manufacturers! 

Adaptl  Co.,  The,  919-926  West  St..  Cleve- 
land. Ohio. 
COLLIN  SON- HOLLAND    CO.,    263    Med- 

ford  St.,  Maiden,  Mass.     "Algor." 
Hart    A    Hegeman    Mfg.    Co.,    64a   Capitol 

Ave.,   Hartford,   Conn.      "H   A  H." 
New  Process  Specialty  Co.,  230  Hanover 
St..    Milwaukee.    Wis.      (Exclusive    dis- 
tributor.   Paul    W.    Koch   A    Co..    19    S. 
Welts   St..  Chicago,    III. 
PARKER  A  SON.   INC.,  J.  H..   Parkers- 
burg,  W.  Va.  "K.  B." 
Standard  Electrical  Mfg.  Co.,  220-22  High 

Av»..   S.    E..   Cleveland.  Ohio. 
STEEL      CITY      ELECTRIC      CO.,      1211 
Columbus  Ave.,   Pittsburg,   Pa,      "Oval- 


1  of  a  horse 
Manufacturers: 
Brocklen  Underground  Electrical  Mfg.  Co., 

Glenalde.   Pa.      "Bee  Line." 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St     W..  Toronto,  Ont.,  Can. 
Dlcke  Tool  Co.,   The.  Downers  Grove,  Ul. 
GENERAL     ELECTRIC     CO..      Schenec- 

HALLETT  IRON  WORKS,  Harvey,  Dl 
"Hnlletr."  <S«e  dlsnlav  nrtv.  page  1254.) 

HUBBARD  A  CO.,  M01  Butler  St.,  Pitts- 
burgh. Pa.     "Universal." 

Joalyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  Bl. 

t-onx  A  Sons.  Mathew.   Pittsburgh,  Pa. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
dlsplny  adv.  iwiee  1278.) 


mduit   - 


.    Mo, 


Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton.  OnL.  Can.     "Peirce.'f 

CLAMPS,  POLE.— Clamps  used  with 
metal  poles  to  securely  bold  trolley  span, 
messenger  or  guy  wires.  They  consist  of 
an  Iron  collar  or  band  which  grips  the  pole 
and  a  clamping  device  for  receiving  7-wire 

MT 


strand,   which   haa   sr  small  wedge-shaped 

spreader   plug  to   hold   the   stranas  against 
the  sides  of  the  clamp. 
Manufacturers: 
Fletcher    Mfg.    Co.,    102   E.    Second    St., 

Dayton,  Ohio. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tndv.  N.  Y,   (See  adv.  pages  1203-1223.) 
HUBBARD  A  CO..  6301  Butler  St.,  Pitts- 


Ill  In  c 


Malleable      Iron      Co..      1801-1826 


Dlversey  Pkwy.,  Chicago,  III. 
Joslyn  Mfg.  A  Supplv  Co.,  133  W.  Wash- 
ington St.,  Chicago,  III. 
Lanz  &  Sons.  Mathew.  Pittsburgh.  Pa. 
LINE    MATERIAL    CO.,    S.    Milwaukee. 

Wis.      (See  dl-plav  ndv.  cage  1278.) 
Oliver    Iron    &    Steel    Co.,    10th    A    Muriel 

Sts..  Pittsburgh.  Pa. 
St.   Louis  Malleable  Casting  Co..  7701   N. 

Conduit  Ave.,    St.   Louis.    Mo.      "Way." 
Slater  Co..  Ltd..  N.,  31  Hydnev  St.,  Ham- 

lltnn.    O-t..    Can.      "Pe'rce." 
STEEL      CITY      ELECTRIC      CO.,      1221 

Columbus  Ave.,  Pittsburgh,  Pa.     "Har- 

CLAMPS,  RAIL  BONDING.— With  some 
types  of  rail  bonds  It  is  necessary  to  hold 
(he  bonds  accurately  In  place  during  the  op- 
eration of  fastening  them  to  the  rail;  this 
Is  sometimes  done  by  means  of  clamps 
which  are  referred  to  as  rail -bond  clamps. 

Man  uf acturers : 

Indianapolis  Switch  A  Frog  Co..  Spring- 
field, Ohio. 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.     "O-B." 

Q  A  C  CO.,  The,  90  West  St.,  New  York. 
N.  Y.     "Q  A  C." 

Unitfd  Electric  Apparatus  Co..  1529-32 
Columbus   Ave..   Boston,    Mass. 

CLAMPS,  ROPE. — Rope  clamps  are  small 
malleable -Iron  clamps  having  an  eye  at  one 
end  and  arranged  at  the  other  end  to  readi- 
ly clamp  on  any  rope  up  to  about  %  Inch 
In  diameter.  The  end  of  a  rope  to  be  used 
In  hoisting  Is  inserted  In  the  clamp  and 
secured  by  turning  a  screw  or  bolt.  They 
at-e  used  on  hoisting  ropes  for  arc  lamps, 
for  swinging  streetnoods  and  other  liigh- 
hung  incandescent  lamp  units. 

Manufacturers: 


Fischer  &  Hayes  Rope  A  Steel  Co..  741- 
745  W.  Van  Buren   St..  Chicago.  III. 

Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
ton, Ohio. 

HUBBARD  A  CO..  (301  Butler  St.,  Pitts- 
burgh, Pa. 

Lam  son  A  Sessions  Co..  The,  2188  Scran- 
ton  Rd.,  Cleveland,  Ohio. 

I -am  &  Sons.  Mathew.  Pittsburgh.  Pi.  - 

Newhall  Chain  Forge  A  Iron  Co.,  90  West 


.   Can. 


*  Sydney  St.,  Ham- 


Standard    Electric    Machinery   (      . 

more.   Md.    "Standard -Baltimore." 
Thomas  &   Sons  Co..  The  R..  riast  Liver- 
pool, Ohio.     "Thomas." 
Track  Specialties  Co..  Inc.,   29  Broadway, 

New  York,  N.  Y.    "Trasco." 
CLAMPS,    SPAN. — A   clamp   used   In   se- 
curing  the    messenger   wire   tn   *>>"    *■« 

span  wire  In  catenary  trolley  _ 

The  common  form  usually  consists 
malleable  iron  body  with  suitable  U 
bolts. 

Manufacturers: 


OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 

"O-B." 
Thomas  A  Sons  Co.,  The  R-.  East  Liver- 
pool, Ohio.     "Thomas." 
CLAMPS,        STRAIN.— In        high-tension 
transmission  work  the  common  form  pro- 
vides a  means  of  gripping  the  transmission 
wire  and  means  for  attaching  to  the  strain 
provision    for    carrying    the 


top  Emission 


-■  from  the  Insulator 


that    the    transmission        ... 
ound    the    Insulator    in    the    form    of    a 
',    thus    obviating    the    necessity    of 


cutting-  the  transmission  v 
Manufacturers: 

GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 
Hlckey  A  Schneider,  Inc.,  429-43  E.  Jer- 
sey St.,  Elisabeth,  N.  J.     "H  A  S." 
ItrnriARD  A  CO..  6301  Butler  St..  Pitts- 
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OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 

•'O-B." 
Pittsburg    High    Voltage    Insulator    Co.. 

Slater  Co.,  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton,  Ont.,  Can.     "Pelrce." 
Southern  Electrical  Equipment  Co.,  Kin- 
ney Blag.,  Charlotte,   N.  C. 
Thomas  ft  Sons  Co.,  The  R..  East  Liver- 
pool, Ohio,   -Thomas." 
WESTTNOHOU8E    ELECTRIC    *    MFG. 
CO.,  East  Pittsburgh.  Ph.  (See  display 
adv.    pases   1395-1402.' 
CLAMPS,   SUSPENSION.— A  clamp  used 
to    support    transmission    wires    from    sus- 
pension Insulators.     The  best  designs  pro- 
vide a  smooth  curved  bearing-  seat  for  thi 
wire  so  that  the  wire  will  not  be  kinked  01 
Injured    and    means    for  gripping1   the    wire 
sufficiently     for     the     suspension     position 
without  Injury  to  the  wire  in  case  the  de- 
vice  lakes   a  strain   position   due   to  wire 
failure   on   one   side   of  the   supporting   de- 

Manufseturaraj 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-I223.) 

Hickey  ft  Schneider,  Inc..  434-43  E.  Jer- 
sey St..  Ellxabeth,  N.  J.     "H  ft  8." 

HUBBARD  ft  CO.,  8301  Butler  St.,  Pitts- 
burgh, Pa.     ■"Hubbard." 

Joslyn  Mfg.  ft  Supply  Co.,  153  W.  Wash- 
ington St.,  Chicago,  111, 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.      (See  display  adv.   pace   1378  ) 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg..  Baltimore,  jfd. 

National  Co..  Cambridge  SB.  Boston,  Mas 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohli 
"O-B." 

Oliver  Iron  ft  Steel  Co.,  10th  ft  Muriel 
Sts„  Pittsburgh,  Pa. 

Pass  ft  Seymour,  Inc..  Solvay  Station, 
Syracuse,  >'    *      ""  "-  "  " 

Pittsburg     H 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,    St.    Louis,   Mo. 

Slater  Co.,  Ltd..  N.,  84  Sydney  St.,  Ham- 
ilton, Ont.,  Can.     ■'Pelrce." 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.      "Thomas." 

wBSTiNUHorsrc   electric   &    mfg 

CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.    pages   ] 395- 1402.) 
CLAMPS,    TABLE     (PUSH-BUTTON).— 
Clamps   used   for   temporary   mounting  on 
the  edges  of  dining  tables,  desks,  etc.,   and 
provided    with    one   or    more   push    buttons 
with  connecting  cord.     They  are  used  most- 
ly   for    signaling    maids,    waiters,    stenog- 
raphers, etc.  and  are  usually  connected  as 
extensions    from    door    push-button    recep- 
tacles or  floor  pushes.     They  can  be  readily 
attached   to  or  detached  from  the  table  or 
desk  without  marring  it. 
Manufacturers: 
PARTRICK  ft  WILK1NS   CO.,   61  N.   7th 

St..  Philadelphia,  Pa. 
Phoenix  Hardware  Mfg.  Co.,  49-53  Illinois 
St..  Buffalo,  N.  T. 
"WATERBURY  BUTTON  CO..  835  S.  Main 
St.,     Water  bury.     Conn.       (See    display 
advertisement   on    page   1328.) 
CLAMPS,    TELEPHONE    LINE    TEST.— 
In  order  to  be  able  to  open  a  telephone  line 
for  test  without  cutting  the  lino  wires,  the 
ends  are  often  dead-ended  on  the  insulators 
and  connected  to  each  other  by  means  of  a 
copper  clamp.    The  repair  man  can  easily 
open  the  line  by  loosening  two  holts  which 
hold  together  the  two  halved  of  the  clamp. 
In  one  type  of  such  clamps  two  spring  clip 
terminals  are  provided  which  are  normally 
connected  by  a  short  Jumper;  this  greatly 
facilitates   testing  as   no    bolts   have   to    be 
loosened.     Similar  test  -clamps  are  provided 
for    telegraph    lines.      They   are    sometimes 
called  test  connectors. 
Manufacturers: 
Fahnestock  Electric  Co.,  East  Ave,  ft  sth 

St..  Long  Island  City,  N.  Y. 
Reliable   Electric   Co.,    3145    Carroll   Ave., 

Chicago,  III.    "Acme." 
CLAMPS,  TESTING.— Testing  clamps  are 
used  for  making  temporary  connections  In 
a  circuit  for  meter  testing,  signal  Inspecting 


?sch    ■ 


mpln^ 


-- -   _erlea   of   parallel 

semicircular  grooves  graduated  In  stse,  held 
together  with  a  single  bolt  and  wing  nut 
The  series  of  grooves  permits  clamping  two 
wires  of  the  same  or  different  sizes  to- 
gether for  making  a  temporary  connection. 
Manufacturers: 

Anderson  Mfg.  Co.,   Albert  ft  J.  M.,  288- 
305    A    St.,    Boston,    Mass.      "Alligator - 


BELDEN    MFG.     CO..    MOO    S.    Western 

Ave..  Chicago,  Jit. 
Cutter.  Scott  C,  Oswego,  111. 
Eby    Mfg.    Co..    H.    H.,    13th    ft    Wallaci 

St*..  Philadelphia,  Pa. 
Falrmount  Electric   ft   Mfg.    Co.,    58th    ft 

Woodland  Ave..  Philadelphia,  Pa.     "Al- 
ligator." "H  W  W." 
Frankel    Connector   Co.,    Inc.,    Hudson    ft 

Vestry  Sts..  New  York,  N.  Y, 
LEEDS  ft  NORTHRUP  CO.,  4901  Stenton 

Ave..  Philadelphia.  Pa. 
Machen     Electric     Mfg.     Co.,     4839-43     E. 

Thompson  St.,  Brldesburg,  Philadelphia. 


Mueller   Electric   ( 


.    2135-43    Fail-mount 
lo. 

CLAMPS,  THIRD  RAIL.— Clamps  used  in 
third  rail  or  conductor  rail  constructs —  — 
grip  the  .third  rail  for  attaching 


General   Devices   ft  Fittings  Co..   441-443 

S.  Desplalnes  St..  Chicago,  111. 
OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 


CLAMPS,  TROLLEY.— A  device  used  to 
grip/  and  support  the  trolley  wire  from  the 
trolley  hanger.  The  Jaws  may  be  actuated 
by  means  of  flat-head  machine  screws  or 
mechanically  by  means  or  a  nut.  wedge  or 
similar  arrangement.  These  clamps  are 
sometimes  called  "clamping  ears."  They 
are  used  mostly  In  mines  and  tunnels. 
Manufacturers: 
Canadian  General  Electric  Co..  Ltd.,  212 

King  St..  W.,  Toronto.  Ont..  Can. 
Electric     Railway     Equipment     Co.,     2900 
Cormany  Ave.,  Cincinnati,  Ohio.     "Sure 
Grip." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1323.) 
OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 
"O-B,"    "Bulldog,"    "Mansfield."    "Pre- 

WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh.  Pa.  (See  display 

adv.    pages    1396-1402.) 

CLANCY,    J.    R.— 1000    W.    Belden    Ave., 

Syracuse,  N.  Y.     Manufacturer  of  orchestra 

lighting    reflectors.      Business    established 


fractor 


t   by   electrolysis   In   a   cyan  Id  1 


CLAPP-EASTHAM     CO 138     Main     St., 

Cambridge,  Mass.  Manufacturer  of  radio 
telegraph,  electrical  and  laboratory  appa- 
ratus. Business  established  190S.  Presi- 
dent, treasurer  and  general  manager,  O.  K. 
Luscomb;  secretary,  F.  M.  Luscomb. 

CLAPPER  SWITCH.— See  Contactora, 
magnetic. 

CLARINDA  LAWN  MOWER  CO,— Clar- 
inda,  Iowa.  Manufacturer  of  electric  wash- 
ing machines.  President.  A.  A.  Berry; 
secretary,  F.  C.  Duff;  sales  manager,  R,  E. 


CLARI  PHONE.— Trade 
cushion    for    telephone    1 


for 


tured  by  the  Colvtt   Labors t 
Washington  St.,  Chicago,  HI. 

CLARK.— Trade  name  for  e _.. 

manufactured  by  the  Kllborn  ft  Bishop  Co, 


bits 


Chapel  ft  Lloyd  Sts.,  New  Haven,  Co: 

CLARK  ft  SON,  A.  M.— Plain vl lie,  Conn. 
Manufacturers  of  metal  stampings. 

CLARK  BROS.  BOLT  CO.— Mlildale. 
Conn.  Manufacturer  of  bolts,  nuts,  rivets, 
etc.  President.  C.  H.  Clark;  secretary  and 
general  manager,  E.  S.  Todd. 

CLARK-CADLE-HARMON     CORP 1139 

University  Ave.,  Rochester,  N.  Y.  Manu- 
facturer of  electric  washing  machines. 
President,  Carl  Cadle;  vice-president,  secre- 
tary, treasurer  and  general  manager,  Anan 
B.  Harmon;  sales  manager,  Robert  W. 
Barnea. 

CLARK  CELL.— See  Standard  cells. 

CLARK    CO.,    THE    FRED    O 10BT    W. 

11th  St.,  Cleveland,  Ohio.  Manufacturer  of 
lubricating  oils  and  water  softening  com- 
pounds. Business  established  1883.  Pres- 
ident and  general  manager,  William  E. 
Wall:  vice-presidents,  Fred  G.  Clark  and 
T.  E.  MoArdle;  secretary,  Sherman  S. 
Clark;  treasurer.  Thomas  H.  Sheldon;  Bales 
manager,  G.  J.  Stergerwald.  Main  office, 
1087  W.  11th  at..  Cleveland.  Ohio.  Branch 
offices  and  warehouses,  1031  W.  37th  St.. 
Chicago,  ni.:  Minneapolis,  Minn.  District 
offices,    12    Pemberton    So...    Boston,    Mass.- 


CLARK  ELECTRIC  METER  CO.— Osh- 
kosh,  Wis.  Manufacturer  of  automobile 
ammeters.  President,  B.  G.  MacMillan; 
vice-presidents.  P.  M.  Gelett;  T.  E.  Stroup; 
treasurer,  P.  M.  Gelett;  general  manager, 
J.  E.  Richmond.  Main  office  and  factory, 
Oshkoah.  Wis.  Branch  offices,  239  Railway 
Exchange,  Chicago.  111.;  51  E.  42nd  St..  New 
York,  N.  T.;  1330  12th  St.,  Detroit.  Mich. 

CLARK  ENGINE  ft  BOILER  CO.— Kala- 
mazoo. Mich.  Manufacturer  of  boilers  and 
engines.  President.  J.  Alex.  Gordon;  secre- 
tary, O.  B.  Wokott:  treasurer,  Fred  R.' 
Eaton.  Main  office  and  factory.  Kalamazoo, 
Mich.  Branch  office,  231  Insurance  Ex- 
change Bldg..  Chicago.  111. 

CLARK-FLANAGAN,  INC.— Fair  Haven. 
Vt.  Manufacturer  of  electrical  slate. 
President,  N.  P.  Avery;  vice-president, 
Mrs.  K.  E.  Clark;  treasurer  and  manager. 
John  Flanagan. 

CLARK,  JR.,  ELECTRIC  CO.,  INC., 
JAMES.— 620  W.  Main  St.,  Louisville,  Ky. 
Manufacturer  of  electrically  driven  tools, 
generators  and  motors.  Business  estab- 
lished 1895.  President  and  general  man- 
ager. James  Clark.  Jr.;  secretary  and  sales 
manager,  W.  S.  Clark. 

CLARK  PC  .._  _ 
Minn.  Manufacture 
railway  ties. 

CLARKE  SANDING  MACHINE  CO.— 320 
N.  Ervay  St.,  Dallas.  Tex.  Manufacturer  of 
motor-driven  sanding  machines.  Business 
established  1920.  President  and  general 
manager,  A.  A.  Clarke;  vice-president.  John 
R.  Alkina;  secretary  and  treasurer,  A.  N. 
J.  Hagen;  sales  manager,  A.  M.  Hill. 

CLARKSV1LLE  FOUNDRY  ft  MACHINE 
WORKS.— Red  River  St.  ft  L.  ft  N.  R.  R„ 
Clarksville.  Tenn.  Manufacturer  of  brass 
and  aluminum  castings.  T.  B.  Foust.  pro- 
prietor. " 

C  LA  SCO.— Trade  name  for  automobile 
lamps  manufactured  by  the  Canadian 
Lamp    ft    Stamping  Co.,    Ltd.,    Ford,    Ont., 

CLAUSEN  ENGINEERING  OFFICE.— 
Bisbee,   Arts.     Manufacturer   of  switches. 

CLAXO  CO..  THE — Iowa  City.  lows- 
Manufacturer  of  air  conditioning  apparatus. 
electric  driers,  humidifiers,  heaters,  and 
medicators.  Business  established  1918. 
Factory.  Chicago,  111.  President.  F.  O. 
Loveland;  vice-president.  Vera  Stater;  sec- 
retary,   treasurer  and   general    manager,  J. 

CLAY  ELECTRIC  CO.— 3303  N.  12th 
St  Philadelphia,  Pa.  Manufacturer  of 
switches,   switchboards  and  Insulating  roa- 
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bid. 

conduit.     vice-preai_ 

ager.    G.    W.    Shoemaker;    secretary,    R,   A. 

Dandurand;  treasurer,  W.  J.  Burke. 

,t,„CnL,A,Y7ON     *     LAMBERT     MFG.     CO.— 

1370-1380      Beaubien      St..      Detroit,      Mich. 

Manufacturer  or  gasoline  fire  pots,  torches. 

oil     burning     appliances    and     accessories. 

President,    C.    R.    Lambert;    vice-president, 

B.    H.    Lawson;    secretary,   J.    E.    Lambert: 

treasurer  and  general  manager,  Bert  Lam- 

CLEANERS,  BILLIARD  TABLE— Usual- 
lyjn  cleaning  billiard  tables  a  brush  Is  used 
—  -"era  the  chalk  considerably.  In 
medy  this  trouble  an  electric 
■y  be  used  to  ad- 
._ «-■£■  jiiib  uui.Binis  of  a  metal  suction 
tool  similar  to  a  vacuum  cleaner  attach- 
ment tool  which  may  be  passed  over  the 
billiard  table  so  as  to  suck  up  the  chalk 
and  dust  as  an  ordinary  vacuum  cleaner 
sucks  up  the  dust  from  a  rug  or  carpet. 
Manufacturers: 

WISCONSIN     ELECTRIC     CO..     Racine 
wis.       The     "Dumore"     billiard    table 
cleaner  Is  a  distinct  labor  aaver;  does 
work  easily,   quickly  and  thorough - 
"™  ly.  and  will  not  In- 

jure the  nap  of 
the  cloth.  All  dust 
and  dirt  are  re- 
moved by  suction 
and  deposited  In 
dust       sack. 

^■l^k^ssV  universal     motor 

Dumore  Billiard  that  operate*  on 
Table  Cleaner  either  a-o.  or  d-c 
circuits.  Each  outfit  includes  a  high- 
grade,  specially  designed  China  bristle 
brush  and  15  ft.  of  reinforced  portable 
cord.  Net  weight  five  pounds.  See 
e  Mil.— Adv. . 
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CLEANEHS.  BOILER  AND  CON- 
DENSER TUBE.— It  la  very  necessary  from 
the  stand  points  of  efficiency  and  safety 
periodically  to  clean   out  the   tubes  of  any 


e  the 


deposit  left  in  the  tube  as  the  water  Is 
vaporized.  This  la  a  mineral  deposit  and 
is  very  hard  and  may  usually  be  removed 
only  by  scraping  and  cutting.  Boiler  clean- 
era  are  provided  for  this  purpose  and  con- 
slat  of  a  aeries  of  small  cutters  that  rotate 
and  scrape  the  Inside  of  the  tube.  There 
are  various  forms  of  the  cutters  or  scrapers, 
some  of  which  are  operated  by  steam  or 
compressed  air  and  others  by  water,  still 
other  forms  that  are  applicable  to  smaller 
tubes,  such  as  condenser  tubes,  are  oper- 
ated by  hand  and  do  not  have  as  powerful 
cutting  action.  Condenser  tubes  do  not 
have  the  same  kind  of  deposit  as  boiler 
tubes,  since  they  operate  at  much  lower 
temperatures:  It  la  usually  heavy  mud  that 
cannot  be  completely  removed  by  forcing 
a  stream  of  water  through  the  tubes  un- 
der pressure. 

Cleaning  of  boiler  and  condenser  tubes  ef- 
fects a  large  aaving  In  the  amount  of  fuel 
required,  in  the  case  of  boiler  tubes  be- 
cause the  scale  la. a  heat  Insulator  and 
retards  evaporation,  while  in  condenser 
tubes  the  mud  also  is  an  Insulator  and  re- 
tards condensation  of  the  exhaust  steam 
and  this  means  a  poor  vacuum  and  poor 
economy.  Also  see  Scale  removers,  boiler. 
For  oleaners  designed  for  soot  removal  from 
inside  the  tubes  of  lire-tube  boilers  and 
the  outside  of  the  tubes  of  water-tube 
boilers,  see  Soot  Mowers. 
'  Manufacturers: 

Chicago  Engineer  Supply  Co.,  E8  W.  Lake 
St..   Chicago.   III. 

Combustion  Engineering  Corp..  43-47 
Broad   St..    New   York,    N.    T.      "CBC." 

Lagonda  Mfg.  Co.,  The,  Sheridan  Ave.. 
Springfield,  Ohio. 

Liberty  Mtg.  Co..  Frlek  Bldg.,  Pittsburgh. 
Fa.      "Liberty.'-    ■■Victor,"    "Bulldog." 

Nuhrlng  &  Bra..  Charles.  1212  Walnut  St., 
Cincinnati,  Ohio.     "Success," 

Pierce  Co.,  The  William  B..  15  N.  Di- 
vision St.,  Buffalo,  N,  Y.  "Dean," 
"Peerless." 

Pllley  Packing  &  Flue  Brush  Mfg.  Co., 
606-10  S.  Ird  St.,  St.  Louis,  Mo.  "Pll- 
ley." 

Roto  Co..  The,  Hartford,  Conn.     "Roto." 

Ruggles   &    Ruggtes,    Batavla.   III.      "Fer- 

Sechausen.  Wehrn  &  Co.,  179  N.  Franklin 
St.,  Chicago,   m.      "Chicago." 

Sherwood  Mfg.  Co..  1702-1712  Elmwood 
Ave..   _  Buffalo,      N.      Y.        "Favorite." 

Worcester  Brush  &  Scraper  Co..  26  South- 
bridge  St.,   Worcester.   Maaa, 
CLEANERS,    CONDUIT.— Conduit   clean- 
■   ers  are  used    to  clean   out  or  remove  any 
obstructions  in  a  line  of  conduit  before  the 
cable  or  wire  Is  pulled  In.    For  underground 
conduit    they    consist    of    variously    shaped 
tools,   brushes,   scrapers,   hooks  and  cutters 
that  may  be  fastened   to  a  conduit  rod  to 
be  pushed   through  or  to  be  fastened   to   a 
steel    cable    and    pulled    through   the   duct 
ahead    of    the    main    cable.      For    the   rods 
used  see  Rods,  duct  or  conduit  cleaning  and 
fishing;    also   Couplings,    conduit   rod.      For 
cleaning   Interior   metallic    conduit    of   ob- 
structions  tnat  cannot   be  removed  by  the 
fish    line   that  is    to  draw    In    the   wire,    or 
which  prevent  Ashing  the  line  through  the 
conduit,   a  home-made  gun   may  be  used; 
see  Guns,  conduit  clearing. 
Manufacturers: 
Brocklen     Underground     Electrical     Mfg. 

Co..   Glenslde,    Pa.      "Bee  Line." 
Cope,    T.    J.,    1620    Chancellor   St.,    Phila- 
delphia, Pa. 
CLEANERS,    FLOOR.  —  Mo  tor- operated 
portable  appliances    for  taking  up   by   auc- 
tion any  loose  dirt  or  similar  material  from 
the    floor;    also   made    with    brushes    added 
to  loosen  up  threads,  lint.  etc..  for  the  auc- 
tion to  take  up.     They  are  practically  the 
same     as     the     ordinary     electric     vacoum 
cleaner  so  much  used  for  carpets  and  rugs, 
but  have  a  more  powerful  auction. 
Manufacturers: 

Electric  Rotary  Machine  Co.,   40  S.   Clin- 
ton St..  Chicago,  ill. 
Herr  Mfg.  Co.,  John.  44  N.  4th  St.,  Phila- 
delphia. Pa-     "B-Z." 
INTERNATIONAL     FLOOR     MACHINE 
CO..  149  W.  Mth  St..  New  York,  N.  Y. 
"International." 
Phoenix   Hardware   Mfg.   Co.,   48-56   Illi- 
nois St.,  Buffalo.  N.  Y. 


other  light  Impurities  are  usually 

blown  out,  whereas  the  larger  pieces  of 
wood,  twigs  and  other  foreign  matter  are 
removed  by  sifting.  Pebbles  or  slag  par- 
ticles of  the  same  size  as  the  grain  or 
seed  are  sometimes  removed  by  special 
machines  called  stoners. 


applied  In  the  cleaning  process.  Largely 
used  for  cleaning  straw  hats.  A  fan  motor 
with  emended  shaft  is  used.  The  same 
or  similar  block  Is  also  used  for  hat  block- 
ing. Also  see  Hat-blocking  outfits. 
Manufacturers: 

Apex  Electrical  Mfg.  Co..  The.  1067  E. 
162nd  St.,  Cleveland,  Ohio.  (Exclusive 
distributor.  Apex  Electrical  Distribut- 
ing Co.,  10S8  E.  162nd  St.,  Cleveland. 
Ohio.)  See  display  adv.  page  facing 
Inside  back  cover. 
CLEANERS,      \ 


. —See      Vacuum 

cleaners. 

C  LEAN  EAZY.— Trade  name  for  shade 
holders  manufactured  by  the  John  Dunlap 
Co..  Carnegie,  Pa. 

CLEAN. EZ-PRIME  — Trade  name  for 
spark  plugs  manufactured  by  the  Premier 
Electric  Co.,  3800-3810  Ravenswood  Ave., 
Chicago,   111. 

CLEAR.— An  expression  used  to  denote 
telephone   apparatus   or   lines   that   are   not 

Ing  to  cause  a  line  or  apparatus  to  be  "not 
busy."  so  as  to  be  ready  for  calls. 

CLEATS,  FIBER.— Cleats  made  of  hard 
fiber  for  holding  one.  two  or  three  wires, 
They  are  made  with  both  rectangular  and 
rounded  wire  grooves  and  have  one  or  two 
holes  for  the  fastening  screws  or  nails. 
Corner  cleats  hold  the  wire  against  a  cor- 
ner In  the  wall,  around  doors,  etc.  Fiber 
cleats  ar*  used  largely  for  telephone  cir- 
cuit wiring,  for  bell  and  annunciator  wir- 
ing, time  clock  circuits,  etc.:  the  larger 
slses  are  also  used  for  holding  voltmeter, 
synchroscope,  pilot  circuit,  Instrument 
lighting  and  other  small  wires  on  the 
backs    of    slate    and    marble    switchboards.' 

Manufacturers: 

lean  I  zed      Fibre      Co..      622 
"Vul- 

■  ■ ..-. ~   -...    New 

York.    N.    Y. 
BRANDYWINE  FIBRE  PRODUCTS  CO., 

P.   O.   Box   122,    Wilmington,    Del. 
I>elaware    Hard    Fibre    Co.,    Wilmington. 

Del.     "D.   H.   Egyptian." 
National   Fibre    &    Insulation    Co..    York- 

lyn.  Del.     "Old  Hickory,"   "Super  Sea- 

PETERSON  CO..  INC.,  CHARLES  J..  723- 

28    Fulton    St.,    Chicago,    HI. 
Standard    Electric    Mahinery    Co..    Balti- 
more, Md.     "Standard- Baltimore." 
Wilmington  Fibre  Specially  Co.,  Wilming- 
ton. Del. 
CLEATS,      MISCELLANEOUS.— For     car 
wiring,  stamped  strap  brass  strips  Curved 
to    receive    the    wire    for    which    they    are 
designed  are  sometimes  used  and  are  loosely 

Kade  In  strap 
i  pipe  straps. 


ilso  with  the 
ither  to  hold  the 


tension  signal  wiring. 

Manufacturers: 

Blake  Signal  &  Mfg.  Co..  221  High  St.. 
Boston.  Mass.      "Blake." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.     "Bryant." 

Canadian  General  Electric  Co.,  Ltd..  21! 
King   St.    W..    Toronto,    Ont..  Can. 

Erie  Electrical  Equipment  Co..  Johns- 
town,  Pa.      "Erie." 

Estes  &  Sons,  E.  B.,  362-364  5th  Ave., 
New  York.   N.   Y.      (Wood.) 

Harvard  Electric  Co.,  626  W.  Van  Buren 
St..  Chicago.  111. 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass.     (Brass,   car  wiring.) 

Thomas  &  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.    "Thomas." 

Waterbury  Mfg.  Co..  236  Grand  St.. 
Waterbury,  Conn. 

CLEATS,  PORCELAIN— Narrow  porce- 
lain blocks,  either  glaxed  or  unglased,  used 
In  pairs  and  having  one.  two  or  three  trans- 
verse grooves  per  block  for  securing  light, 

m 


t  least  M  Inch 


'.  A  R. 


power   and   signal   circuit 

Cleats   are   used   for  open 
serve  to  separate  the  wlrei 
from    the    surface    wired    < 
of  the  cleats  and  their  grooves  vary  accord- 
ing to  the  wire  they  are  designed  to  carry: 
the  most  common  ante  is  the  two- wire  cleat 
for  No.  14  A.  W.  G.  Wire. 
Manufacturers:  . 

American  Porcelain  Co.,  The,  East  Liver- 
pool. Ohio. 
Brunt  Porcelain  Co..  The,  P.  O.  Box  493. 

Columbus.  Ohio.     "Brunt." 
Canadian   General   Electric  Co.,  Ltd..   212 
King  St..  W.,  Toronto,  Ont..  Can. 

Cook  Pottery  Co.,  Prospect  S' " 

Ry.,    Trenton,   N.  J. 
DAVIDSON  PORCELAIN  CO.,  East  Liv- 
erpool,   Ohio.      Also    manufacturers    of 
"Eveready"    wing  assembled   porcelain 
split   knobs. — Adv. 
Dexter- Reynolds    Mfg.    Co.,    Inc.,    128    N. 

Wells  St..   Chicago,   111. 
EFFICIENCY      ELECTRIC     CO..      THE, 

East  Palestine,  Ohio.     "Efficiency." 
ELECTRICAL  DEVELOPMENT   &   MA- 
CHINE CO..   221  N.    23rd   St..  Philadel- 
phia, Pa.    "Franklin."    (See  display  ad- 
vertlaement   on    page   1260.) 
Erie    Electrical     Equipment    Co..    Johns- 
town. Pa.     "Erie." 
Federal  Porcelain  Co.,   The,  Carey,   Ohio. 

"Fedco." 
Flndlay  Electric  Porcelain  Co.,  The.  Find- 

•lay,  Ohio. 
Freeman  Electric  Co.,  E.  It,  801  E.  State 

St.,  Trenton,  N.  J. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.  HI.  We  manufacture  standard 
1.  2  and  i  wire  porcelain  cleats.    Also 


lllinc 


:  Porcelain   Cleat 


olvay    Station, 


special    porcelain    to    conform    to    any 
specifications.     For  further  information 
see  page  1301. — Adv. 
Imperial  Porcelain  Works.  Trenton,  N.  J. 

Mogadore  Insulator   Co.,    The,    Mogadore, 

Ohio. 
.PARKER  &   SON,   INC.,  J.   H.,   Parkers- 
bu^'_wj,  Vaj  ..Standard  two  and  three 


Pass    &    Seymoui.    _ 

Syracuse.   N.   Y.      "P.  &  £ 
Southern    Electrical    Porcelain    Co..    Inc., 

Erwln,   Tenn. 
Star  Porcelain   Co..    The,    Trenton,    N.   J. 
Thomas  &  Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.     "Thomas." 
Trenie    Porcelain    Co.,    The.    P.    O.    Box 

493,    East    Liverpool.   Ohio. 
Trenton   Porcelain  Co.,    SOS   E.    State  St., 

Trenton,  N.  J. 
Wheeling  Tile  Co.,  Wheeling.  W.  Va. 
CLEATS,  ROPE.— Rope  cleats  are  small 
malleable  iron  cleats  having  two  extending 
ears  for  fastening  a  rope  by  coiling  or 
winding  It  around  the  cleat.  The  edges  of 
the  cleat  are  well  rounded  so  as  not  to 
cut  the  rope.  Cleats  of  this  kind  are  some- 
used    with    suspended    arc    lamps    or 


«t  reft  hoods   to  s 
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CLEMENCE  BROS.— 164  Linden  Ave., 
Trvlngton,  N.  J.  Manufacturers  of  outlet 
boxes  and  other  metal  specialties. 

CLEMENS  ELECTRICAL  CORP.— 725 
Main  St..  Buffalo.  N.  Y.  Manufacturer  of 
electric  soldering  tools,  fuse  plugs  and  bua- 
zers.  Business  established  1916.  President. 
R.  B.  Harris;  vice-president  and  general 
manager.  John  G,  Clemens:  secretary  and 
treasurer,   Joseph   Neeser.  Jr. 

CLEMENS  ELECTRICAL  CORP.,  LTD. 
—197  King  William  St..  Hamilton,  Ont.. 
Can.  Manufacturer  of  electric  heating  de- 
vices. Business  established  1917.  presi- 
dent. R.  B.  Harris:  vice-president  and  gen- 


.,  H.  W.  *. 

.   Kinder. 
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CLEMENT.— Trade  name  for  electric  wall 
cabinet  manufactured  by  the  Electrical  De- 
velopment  Co.,    534  Bienville  St.,    New   Or- 

CLEMENTS      MFG.      CO. — Chicago,      111. 


vice-preBii 

Clements;  secretary  and  sales  manager.  A. 
A.  Breuer;  treasurer,  J.  S.  Mogenson.  Main 
office.  809  Fulton  St.,  Chicago,  111.  Fac- 
tories. Chicago.  111.,  and  Toronto,  Ont.,  Can. 
Branch  offices  and  warehouses.  42nd  St.  * 
Broadway.  New  York.  N.  Y.:  45  State  St.. 
Detroit.  Mich.;  1427  5th  Ave..  Seattle,  Wash. 
District  office.  78  Duchess  St..  Toronto, 
Ont.,  Can. 

CLEMSON  BROS.,  INC.— Middletown, 
N.  Y.  Manufacturer  of  hacksaw  blndes. 
Business  established  1878.  President,  George 
N.  Clemson;  vice-president,  Richard  D. 
Clemson;    treasurer,   William   E.    Cross. 

CLERMONT.— Trade  name  for  clay  un- 
derground conduit  manufactured  by  the 
International  Clay  Products  Co..  31  Union 
Sq..  New  York,  N.  Y. 

CLERO.— Trade  name  for  push  buttons 
and  automobile  horns  manufactured  by  the 
Fltxgerald    Mfg.    Co..   Torrington,    Conn. 

CLEVELAND.— Trade  name  for  Induction 
motors  manufactured  hy  the  Cleveland 
Electric  Motor  Co.,  5213  Windsor  Ave., 
Cleveland.  Ohio. 

CLEVELAND  ARMATURE  WORKS, 
INC.— 473E-36  St.  Clair  Ave..  Cleveland. 
Ohio.  Manufacturer  of  motors  and  parts 
and  motor- driven  grind  era.  Business  es- 
tablished 1895.  President  and  general  man- 
ager.    F.     M.     Hlbben;     vice-president.     P. 

Maultln:   treasurer.  H.  K.  Barnes. 


fact 
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Vice- 


presldent.  E.  L.  Mehrolger 

urer.  J.  B.  Beall.  Sales  representatives. 
Triumph  Electric  Co..  Cincinnati.  O.,  Amer- 
ican-Le  France  Fire  Engine  Co..  250  W. 
64th  St..  New  York,  N.  Y.;  Pyrene  Mfg. 
Co..  17  E.  49th  St..  New  York.  N.  Y.:  Sharp 
■fc  Smith.  66  E.  Lake  St..  Chicago,  111.;  R.  L,. 
Scherer.  Los  Angeles.  Cal. ;  M.  B.  Urquhort 
Co.,  Denver,  Colo.;  Paine  Drug  Co., 
Rochester,   N.   Y. 

CLEVELAND  CRANE  &  ENGINEER- 
ING CO.,  THE.— Wlcklfffe,  Ohio.  Manu- 
facturer of  electric  traveling  cranes,  coal 
handling      machinery,      hoists     and      brass 


Don 


Business  established  191. 
President.  H.  B.  Bole:  vice-president.  C.  S. 
Dangler;  secretary.  C.  DeWith.  treasurer 
and  general  manager.  L.  P.  Orr.  Main  Of- 
fice; 621!  Windsor  Ave.,  Cleveland.  Ohio 
Branch  offices.  New  York;  N.  Y.;  Chicago. 
111.;  Detroit,  Mich.;  Boston,  Mass.;  Phila- 
delphia. Pa. 

CLEVELAND     FARE     BOX    CO.— Cleve- 
land.   Ohio.       Manufacturer    of    street    car 

CLEVELAND    FROG    &   CROSSING    CO. 

—6917    Bessemer    Ave..    S.     E„    Cleveland. 
■""-'-      Manufacturer  of  track  frogs,   cross- 


CLEVELAND  INSTRUMENT  CO.,  THE. 
— «623  Euclid  Ave,.  Cleveland,  Ohio.  Man- 
ufacturer  of   Indicating   and    recording  py- 


TeraZ   h: 


president  and  general  manager,  H.  J,  A 
Hackenberg;  secretary.  J.  H,  Snydf"  ' 
urer,  C.  J.  Castle;  sales  i 
North.  Sales  reprcsentati' 
Sticht  ft  Co..  15  Park  Row,  ,\aw  yorK 
N.Y.;  Longstreth  &  Vandyke,  1611  Chest- 
nut St.,   Philadelphia,   Pa. 

CLEVELAND  MAGN ETC— Trade  name 
for  electric  time  detectors  manufactured 
by  «the  American  Watchman's  Time  De- 
tector   Co..    340]    Perkins   Ave.,    Cleveland. 

CLEVELAND    PHON-ARM    CO.,   THE.- 

1265  W.  2nd  St..  Cleveland.  Ohio.  Manu- 
facturer of  desk  telephone,  adjustable  light 
and  telegraph  sounder  box  brackets.  Presi- 
dent  and    general    manager.    A.    J.    Lewis; 


CLEVELAND        SWITCHBOARD        CO., 

THE.— 292B  F„  79th  St..  Cleveland,  Ohio. 
Manufacturer  of  switches,  switchboards, 
panelboards.  conduit  bones,  etc.  President, 
treasurer  and  general  manager,  F.  C. 
Hafemeiater:  vice-president.  F.  L.  Cud- 
more:  secretary.  F.  F.  Hafemelster;  sales 
manager.  A.  N.  Rogers.  Hales  representa- 
tives. J.  D.  Nelson.  Room  201-607  Shelby 
St..  Detroit,  Mich.;  Slar  Electrical  Co., 
Erie.  Pa.;  Electrical  Engineering  Co.. 
Pittsburgh,    Pa.:    Sackett    Mine    &    Supplv. 


CLEVELAND  TWIST  DRILL  CO.,  THE. 
—Cleveland.  Ohio.  Manufacturer  of  drills, 
reamers  and  other  tools.  Business  estab- 
lished IS74.  President  snd  general  man- 
ager, J.  D.  Co*,  Jr.;  vice-president,  F.  F. 
Prentiss;  secretary  and  sales  manager.  B. 
G.  Buckwell;  treasurer.  G.  F.  Kast.  Main 
office  and  factory.  E.  49th  St.  &  Lake- 
side Ave..  Cleveland.  Ohio.  Branch  offices 
and  warehouses.  30  Reade  St.,  New  York, 
N.    Y.:   9   N.    Jefferson   St.,   Chicago.    III. 

CLEVELAND  WROUGHT  PRODUCTS 
CO.,  THE.— West  58th  St.,  Cleveland.  Ohio. 
Manufacturer  of  screw  machine  products, 
screws,  metal  stampings,  etc.  President, 
C.  L.  Wnsmer;  vice-president,  G.  A.  Ttn- 
ncrman;  vice-president  and  treasurer,  C.  E. 
Kramer;  secretary.  J.  C.  Wasmer. 


CLEVIS,    BOLT — A    bolt    i 
One 


ivht-re 


.  Ion, 


support  of  a  suspension  type  insnlator  hav- 
ing a  hook  on  the  upper  unit.  The  bolt 
clevis    is   drop-forged   and    is    wider  at   one 

Ing  from  %  Inch  to  1%  Ins.  inside  measure- 
ments. A  hole  Is  provided  In  the  wide  end 
and  by  means  of  a  machine  bolt  the  clevis 


Chain    Products    Co..     The,    3924    Cooper 

Ave.,  Cleveland,  Ohio. 
Eagle   Bolt  &    Forging  Co.,    The.    1435   E. 

45th    St..    Cleveland.    Ohio. 
Hartford   Machine   Screw  Co..   476  Capitol 

Ave..    Hartford.   Conn. 
HUBBARD  &  CO.,  A301  Butler  St.,  Pitts- 
burgh,  Pa.      "Hubbard." 
Hungerford   Brass    &    Copper  Co..    U.   T.. 
SO    Lafayette    St..     New    York.    N,     Y. 
"Star  Brand." 
Illinois  Malleable  Iron   Co..    1801-1825  Dl- 

versey  Pwkv..  Chicago,    111. 
UNI';    MATERIAL    CO..    S.    Milwaukee, 

Wis.      (See  display  adv.   page   1278.) 
Newholl  Chain  Forge  &  Iron  Co..  90  West 

St.,   New  York.  N.  Y. 
Oliver    Iron    ft    Steel    Co..    10th    &    Muriel 
'   Sts.,  Pittsburgh.  Pa. 

Thomas  ft  Sons  Co..  The  B...  East  Liver- 
pool, Ohio.  "Thomas." 
CLIFTON  MFG.  CO.— Boston.  Mass 
Manufacturer  of  friction  tapes,  splicing 
compounds  and  rigid  metallic  conduit. 
Business  established  1901.  President  and 
treasurer.  William  M.  Tenney;  vice-presi- 
dent. D.  W.  McNnir;  manager.  H.  G.  Morse. 
Main  office,  65  Brookside  Ave..  Boston, 
Mass.  Factories,  Buffalo,  N.  Y.;  Jamaica 
Plain,  Mass.  Branch  office  and  Warehouse, 
HufTalo.  N.  Y.  District  office.  26  Cortlandt 
St:,  New  York.  N.  Y.  Sales  representatives, 
P.  S.  Ring.  Jjenvcr.  Colo.;  Koekr.  White 
&  Co..  Sun  Francisco.  Cal.;  D.-E.  Dis- 
tributing Co..  9  S.  Clinton  St..  Chicago,  111.; 
Ohio  Distributing  Co.,  222  Lomm  i'l.,  Chi- 
cago, III.;  Edwin  S.  Brown  &  Co.,  209  S. 
State  St..  Chicago,  111. 

CLIMAX.— Trade  name  for  oil  and  grease 


CLIMAX.— Trade     nar_._      ... 

bolts  manufactured  by  the  Brohard  Co., 
Philadelphia,    Pa. 

CLIMAX.— Trade  name  tor  magneto  parts 
manufactured  bv  the  Climax  Motor  De- 
vices.   Chagrin    Falls,   Ohio. 

CLIMAX.— Trade  name  for  welding  com- 
pound manufactured  by  the  Cortland  Weld- 
ing Compound  Co..  Cortland.   N.   Y. 

CLIMAX — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Dexter 
Co.,  Fairfield.  Iowa. 

CLIMAX.— Trade  name  for  resistance 
wire  manufactured  by  the  Driver-Harris 
Co.,  Harrison,  N.  J. 

CLIMAX.— Trade  name  for  corrugated 
incandescent  lamp  wrappers  manufactured 
by  the  Hlnde  &  Dauch  Paper  Co.,  311  W. 
Water  St.,   Sandusky,  Ohio. 

1M  .   .- 


CLIMAX,— Trade  name  for  electric  ster- 
ilizers and  dislnfectors  manufactured  by 
the   Hospital    Supply   Co.,    167    E.   23rd    St., 


&  Co.,  Bridgeport,  Conn. 

CLIMAX  MOTOR  DEVICES— Chagrin 
Falls,  Ohio.  Manufacturer  of  magneto 
parts.     G.  A.  Schanie.  general  manager. 

CLIMBERS,     LINEMEN'S    POLE Line- 


dim 


wood  poles  and   on   which  they  can 
while    working    In    various    positions 


■dry  and  down- 
wardly, so  that  the  wearer  can  thrust 
it  into  the  pole.  This  enables  him  to  climb 
a  pole  readily  and  with  safety. 


Blakealee  Forging  Co., 
— -    .elly." 


tsvllle,  Conn, 

Buckingham,  W.  H..  8-10  Bronson  St., 
Binghamton,  N.  Y.     "Stephens." 

Columbus  Handle  ft  Tool  Co.,  The.  Co- 
lumbus, Ind. 

Dicke  Tool  Co.,  The.   Downers  Grova.  111. 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago.  III. 

KLEIN  &  SONS.  MATHIAS,  a200  Bel- 
mont Ave..  Chicago.  111.  The  well 
known  Klein's  Eastern  punched  loop 
climbers  are  especially  constructed  for 
the  safety  and  comfort  of  the  linemen. 
We  furnish  them  with  standard  gaffs, 
curved  offset  to  clear  the  ankle.  Matte 
In  lengths  from  IS  In.  to  17  in.  by  Ji  in. 
variations.  For  illustrations  and  fur- 
ther information,  see  page  1259;  also 
send  for  complete  catalog  of  construc- 
tion tools. — Adv. 

OSHKOSH  MFG.  CO.,  Oshkosh,  Wis. 
"Oshkosh."  (See  display  adv.  page 
1253.) 

SMITH  ft  HEMENWAY  CO.,  INC.,  Irv- 
ington.  N-  J.  No.  263  "Red  Devil- 
climbers   are    tested    with   the   greatest 


itsd   Dsvli"   No.  2 


care  to  protect  the  lineman.  Construc- 
tion la  of  solid  loop,  and  the  spur  is 
both  riveted  and  welded  to  the  leg  Iron, 


CL1NE    ELECTRIC    MFG.    CO.— Chic 

Manufacturer    of   motors   and    elei 
ntrol     equipment.       r      '  ■■ 


igo, 


established 
A.  J,  Cline; 

vice-president.  Charles  A.  Dresser;  secre- 
tary, W,  H.  Burke.  Main  office.  Fisher 
Bldg..  Chicago.  111.  Branch  office  and  ware- 
house. 47  W.  34th  St.,  New  York,  N.  Y. 


Bervatlvea,  Business  established  1896. 
President.  Albert  B.  Young;  secretary  and 
sales  manager.  W.  D.  Young.  Branch  of- 
fices and  warehouses.  Jersey  City,  N.  J.: 
Washington.  D.  Ct  Charlotte.  N.  C;  At- 
lanta, Ga.;  Cincinnati.  Ohio;  St.  Louis.  Mo.; 
Denver,  Colo.;  Springfield,  Mass.:  Chicago, 

CLINICAI Trade      name      for      X-Bay 

outfits  manufactured  by  the  Campbell  Elec- 
tric Co,,  17  Stewart  St.,  Lynn.  Mass. 

CLIN IX.— Trade  name  for  X-ray  tables 
manufactured  by  the  Campbell  Electric 
Co.,   17  Stewart  St..  Lynn,  Mass. 

CLINTON  METAL  LAMP  CO.— 65  Chrys- 
tle  St.,  New  York,  N.  Y.  Manufacturer  of 
lighting  fixtures. 

CLINTON  SIGN  CO.— 134  5th  Ave..  Clin- 
ton. Iowa.  Manufacturer  of  electric  signs. 
Caleb  Elliott,  proprietor. 

CLINTON  SIGN  LENS  CO.— Clinton, 
Iowa.  Manufacturer  of  sign  lenses.  Caleb 
Elliott,  proprietor. 


CLIPPERS,     HAIR.— See     Cutters,     hair, 


Dig  tzc.d  by 
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CLIPPERS,  HORSE,  MOTOR-DRIVEN.— 
Similar  to  hand-operated  horse  clippers 
hut  operated  by  a  small  motor  on  a  stand 
or  with  motor  enclosed  In  a  metal  casing 
between  the  clippers  and  handle.  With  the 
former  an  enclosed  flexible  shaft  conveys 
the  power  from  motor  to  the  clippers. 
Much  time  and  labor  are  saved  by  this 
machine." 

Manufacturers: 

American     Shearer    Mfg.     Co.,     Nashua, 

A~ 

Racine.    

Chicago     Flexible     Shaft     Co.,     6600     W. 


31st  St.,  New  York,  N.  Y. 
CLIPS,  BATTERY.— Battery  clips  are 
used  to  make  connection  to  the  terminals 
of  a  storage  battery  for  charging.  They 
are  often  similar  in  construction  to  testing 
clips,  having  two  pieces  of  copper  forming 
a  hinge  actuated  by  springs  so  as  to  keep 
two  Jaws  In   close   contact   with   anything 

Eut  between  them.  Battery  connectors, 
owever,  are  plated  with  lead  to  prevent 
the  action  of  acid  on  the  clip.  They  are 
usually  made  of  heavier  construction  and 
have  a  greater  current -carrying  capacity 
than  ordinary  test  clips. 


France  Mfg.  Co.,  The,  10326  Berea  Rd., 
Cleveland,   Ohio.      "F-F." 

Guaranteed  Battery  Co..  £017-25  Lucas 
Ave.,   St.    Louis.  Mo. 

Hartung,  Charles  F„  802  Higgins  BMg.. 
Los  Angeles,   Cal.      "Peerless,"    "A-l." 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton. Mass. 

Mueller  Electric  Co.,  2136-43  Falrmount 
Rd.,  Cleveland,   Ohio.     "Universal." 

CLIPS,  CABLE.— Cable  clips  are  used  to 
fasten  an  aerial  cable  to  a  messenger  wire. 
They  consist  or  a  thin  metallic  strap  from 
I  to  I  Ins.  long  which  passes  around  the 
cable  and  loops  over  or  fastens  to  the  steel 
messenger  strand.  The  wire  In  one  form 
of  clip  Is  bent  to  form  two  hooks  with  w 
spring  action  so  that  it  may  be  clipped 
or  snapped  over  the  messenger  wire.  Other 
forms  have  a  wire  loop  merely  to  fasten 
the  strap,  and  the  strap  passes  around  the 
cable,  then  around  the  messenger  wire  and 
clips  onto  the  steel  wire  loop.  Other  ar- 
ticles ace  used  for  the  same  purpose  "and 
are  known  by  various  names.  For  these 
other  types,  see  Hangers,  cable  and  mes- 
senger;  also   Rings,  cable. 

Manufacturers: 

Brocklen  Underground  Electrical  Mfg. 
Co..  Olenslde,   Pa.      "Bee   I. In" 


Chase- Shawmut  Co.,  The,  Newbury  port, 
Mass.     "Boston."  i 

Cope,  T.  J..  1620  Chancellor  St.,  Phila- 
delphia. Pa. 

Fischer  ft  Hayes  Rope  A  Steel  Co.,  741- 
T45    W.    Van    Buren    St.,    Chicago,    111. 

Goshen  Lightning  Rod  Co..  Goshen,  Ind. 

Joelyn  Mfg.  A  Supply  Co.,  183  W.  Wash- 
ington St..  Chicago,  III. 

Lamson  ft  Sessions  Co.,  The.  2188  Scran- 
ton  Rd.,  Cleveland,  Ohio. 

LINE  MATERIAL  CO.,  S.  Milwaukee. 
Wis.      (See  display  adv.  page  1878.) 

M1NBRALLAC  ELECTRIC  CO.,  1045 
Washington  Blvd..  Chicago.  111.  (See 
display   adv.   page   1310.) 

Newhall  Chain  Forge  ft  Iron  Co..  90  West 
St.,  New  York.  N.  Y. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York.  N.  Y.    "DeVeau." 

CLIPS,  FUSE.— Metal  contacts  on  cutout 
bases  or  fuse  blocks  Into  which  the  end 
terminals  of  cartridge  fuses  are  Inserted 
In  placing  them  In  the  circuit.  Fuse  clips 
nadc  in  two  types:  the  clrculr 


clip  contacts  for  receiving  fuses  having 
flat  knife-blade  contact  ends.  For  high- 
tension  fuses  the  clips  are  often  of  special 
design;  they  are  listed  under  Fuse  mount- 
ings, high-tension. 


CO..     FRANK,    36GO 


Manufactur 
ADAM     ]__ 

Windsor    PL.    Bt.    Louis,    Mo.      'TA. 

(See   display   adv.    pages   1262-1265.) 

American  Pin  Co.,  The,  Waterbury.  Com 


■on  Mfg.   Ci 
I  St..  Bost< 


,  Albert  A  J.   M  .  2 


Chase -Shawmut  Co..  The,  New  bury  port, 
Mass.     •'Shawmut." 

D  ft  W  Fl'SE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I.  (See 
descriptive  advertisement  under  Fuses, 
cartridge,  nonrenewable.) 

ES.;kX  MFG.  CO..  117  Mulberry  St.,  New- 
ark. N.  J. 

GENERAL.     ELECTRIC     CO.,     Scheni 
tady,  N.  Y.  (See  adv.  pi •"""  '"" 

Harvard  Electric  Co.,  525 
St..  Chicago,  III. 

Hlckey  A  Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.     "H  A  S." 

Johns-Pratt  Co.,  The,  655  Capitol  Ave., 
Hartford.  Conn. 

LINE  MATERIAL  CO..  S.  Milwaukee. 
Wis.      (See  display  adv.   page  '1278.) 

METROPOLITAN  ELECTRIC"  MKU.  CO., 
East  Ave.  A  14th  St.,  Long  Island  City, 
N.  Y. 

MULTI  ELECTRICAL  MFG.  CO.,  703 
Fulton  St.,  Chicago,  III.    -Multi." 

MUTUAL  ELECTRIC  A  MACHINE  CO., 
858  W.  Fort  St.,  Detroit,  Mich.  "Bull 
Dog."     (See   display  adv.    page   1285.) 

FATTON-MACGUYER  CO..  31  Mathew- 
son  St.,  Providence.  R.  I. 

PENN  ELECTRICAL,  ft  MFO,  CO.,  Irwin, 

PETERSON  CO.,  INC..  CHARLES  J., 
723-29  Fulton  St..  Chicago,  III. 

RISDON  MFO.  CO.,  THE.  Andrew  Ave.. 
Naugatuck,  Conn. 

SHERMAN  MFG.  CO.,  H.  B..  Battle 
Creek.  Mich.  "Sherman."  (See  display 
adv.   page  1323.) 

TRUMBULL  ELECTRIC  MFG.  CO.,  THE. 
Plalnvllle,  Conn.  "Circle  T."  (See  dis- 
play  adv.    pages    1283- 1.) 

TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO..  THE,  Bantam,  Conn.  Man- 
ufacturers N,  E.  C.  Standard  fuse 
clips   for  250  and  600  volt   fuses  tn  ca- 


T.  V.  Fus«  Clip 


pacltles  from  30  to  1200  amp.  A  F/C 
200  amp.  clip  with  terminal  lug  la  Illus- 
trated.—Adv. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 
Philadelphia,  Pa. 

Waterbury  Mfg.  Co.,  236  Grand  St.. 
Waterbury.  Conn. 

WESTERN  SAFETY  MFG.  CO..  247  Min- 
na St.,  San  Francisco,  Cal. 


pan  el  boards  and  cabinets.  Often  called 
fasteners;    see   Fasteners,   flexible  tubing. 

CLIPS,  RAIL.— Rail  clips  are  malleable 
Iron  plates,  so  formed  that  one  end  will  fit 
over  the  base  of  a  rail  and  the  other  will 
rest  on  the  tie  or  on  top  of  a  tie  plate. 
When  bolted  to  the  tie,  the  rail  clip  holds 
the  rail  securely  in  place.  They  are  used 
in  the  construction  of  electric  railway  track 
systems,  especially  on  viaducts  of  where 
special  tie  plates  or  step-rail  chairs  are 
used  under  the  rail. 

Manufacturers: 

Oliver  Iron  A  Steel  Co.,  10th  ft  Muriel 
Bts.,  Pittsburgh.  Pa. 

Track  Specialties  Co.,  Inc.,  20  Broadway, 
New  York,  N.  Y.     "Trasco." 

CLIPS,  TEST  I  NO.— Testing  clips  are 
small  copper  clamping  pieces  hinged  to- 
gether and   controlled   by   — ,_  "      _ 


■  toothed  Jaws  at  the'free  ends  are  held 
n  contact  with  each  other  or  with  some 
inducting  material   over  which   they  have 


i  the  clip  either 


orms  are  covered   with  a  soft  rubber  cap 
o   Insulate   the   clip. 
Test  clips  are  largely  used  by  telephc 


In   circuit 

estlng.   also    for   meter    or 

ay  signal  te 

ting  and  Inspection.    They 

iany  testing  sets  and  are 

very  handy  for  general  shop  or  laboratory 
work  where  temporary  connections  have  to 


Hartung.    Charles   F„    802  Hlgglns  Bldg., 

Los  Angeles,  Cal. 
Morse,  Frank  W..  289  Congress  St.,  Bos- 


CLIPS,  WIRE  ROPE.— Wire -rape  clips 
are  used  to  fasten  or  secure  the  end  of  a 
wire  rope  to  any  object,  such  as  a  sus- 
pended arc  lamp  or  other  street  lamp.  The 
clips  generally  consist  of  a  clamping  de- 
vice to  he  used  with  a  wire-rope  thimble. 
The  rope  pusses  around  the  thimble  and 
the  end  Is  secured  to  the  other  strand  by 
the  clip,  which  consists  of  a  "U"  bolt  with 
a  clamping  member  that  Is  forced  down 
on  the  bolt  and  held  In  place  by  the  nuts. 
In  one  type  this  clamping  member  is  cor- 
rugated to  grip  the  rope  and  merely  de- 
creases the  sise  of  the  opening  as  It  is 
forced  down.  Other  types  have  guide  pins 
that  keep  the  rope  between  them  and  thus 
permit  It  to  be  clamped. 

Manufacturers: 

Chicago  Wire  Rope  Preserver  Co..  387 
S.  LaSalle  St..  Chicago.  III.     "■Chicago." 

Fischer  A  Hayes  Rope  ft  Steel  Co..  741- 
745    W.    Van    Buren    St.,    Chicago,    111. 

Hlckey  ft  Schneider.  Inc..  434-41  B.  Jer- 
sey St..  Elisabeth.  N.  J.     "H  A  6." 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago.  111. 

Lamson  ft  Sessions  Co..  The,  2188  Scran- 
ton  Rd.,   Cleveland.  Ohio. 

Lanz  A  Sons.  Mathew,   Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
Wis.     (See  display  adv.   page   1278.) 

Marlon  Malleable  Iron  Works.  The,  Box 
668,    Marlon,   Ind.      "Marlon." 

Moran  Bolt  ft  Nut  Mfg.  Co.,  Main  ft 
Florida    Sts..    St.    Louis.    Mo. 

Newhall  Chain  Forge  ft  Iron  Co.,  90  West 
St..  New  York,  N.  Y. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Standard  Electric  Machinery  Co.,  Balti- 
more.  Md.     "Standard-Baltimore." 

Wickwlre  Spencer  Steel  Corp..  Worcester, 


and  6-hour  marks,  and  the  length  of  the 
minute  hand  as  It  rotates  be  projected  on 
this  line,  the  length  of  this  projection  will 
vary  as  the  sine  of  an  angle.  That  Is, 
It  will  vary  In  the  same  way  as  a  simple 
alternating  current  or  alternating  e.  m.  f. 
The  clock  diagram  gets  its  name  from  Its 
similarity  to  the  clock.  A  line,  whose 
length  to  some  scale  Is  equal  to  the  maxi- 
mum value  of  an  alternating  current  or  e, 

end   at    uniform  speed.      The   projection   of 
this  line  upon  a  vertical  line  Is  equal  to  the 
length  of   the  rotating   line  by  the  sine  of 
the  angle  It  makes  with  a  horizontal  axis. 
If    ai    Is    the    angular    velocity    of    rotation 
and    t    represents    the    number    of   seconds 
that    have    elapsed    since    the   rotating    line 
was    horizontal,    then    wt   Is   the    angle    it 
makes  with  the  horizontal  axis. 
The  length  of  the  projection  Is: 
a=A  slnwt,  or  i=I„slnut;- 
If   the   length   of  the   rotating   line   repre- 
sents  the   maximum   e.m.f.,    then 

By  platting  t  as  abscissas  and  the  cor- 
responding values  of  1  or  e  as  ordlnates,  we 
get  the  corresponding  sine  waves  of  cur- 
rent and  e.m.f. 

CLOCK  MOVEMENTS  FOR  RECORDINO 
INSTRUMENTS,  TIME  SWITCHES,  ETC. 
—The  movements  for  driving  the  charts  In 
Kraphlc  recording  or  curve-drawing  instru- 
ments are  very  Important  parts  of  the  in- 
strument and  consequently  are  often  spe- 
cially designed  for  that  purpose.  The 
purely  mechanical  movements  are  spring- 
seven  or  eight  days.  Another  form  of  this 
movement  has  an  electrical  self-winding  at- 
tachment which  maintains  a  uniform  ten- 
sion on  the  spring  and  therefore  gives  a 
very  accurate  record.  Nearly  all  of  the 
movements  are  arranged  with  a  gear-shift- 
ing lever  so  that  hy  changing  the  gears  or 
by  substituting  others  a  wide  range  In 
driving  speeds  may  be  obtained.  Other 
Instruments  which  are  electrically  oper- 
ated, hy  having:  a  small  synchronous  motor 
drive  the  chart,  give  very  accurate  and  also 
synchronized    records   when   applied   to    the 


CLOCK 


E  M  F  ELECTRICAL  YEAR  BOOK 


various  recording  instruments.  Time 
switches  usually  have  an  Bight -day  clock 
movement  with  adjustable  trips  thai  can 
he  adjusted  as  on  an  alarm  clock,  a  sep- 
arate spring  being  used  In  operaU'  the 
switch.  The  recording  gear  movements  for 
watt-hour  meters  and  ampere-hour  meters 
are  not  clock  movements  but  simple  gear 
trains  without  springs:  for  these  see  Gears 
and  pinions,  meter. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  &  J.  M.,  289- 
305  A  St..   Boston.   Mass. 

Bacharach  Industrial  Instrument  Co.,  422 
1st  Ave..  Pittsburgh.  Pa. 

Cincinnati  Time  Recorder  Co.,  The.  1733 
Central  Ave.,  Cincinnati,  Ohio. 

Cusack  Co.,  Thomaa,  Harrison  &  Loomli 
Sts.,   Chicago,   lit. 

ESTERLINE  CO..  THE,  Lemcke  Annex 


■■nchronlsn 


Broad   St.,  New  York,  N.  Y. 

Sohm    Electric    Co.,    841-  IB    Blue    Island 

Ave.,  Chicago.  111. 
Warren  Clock  Co.,  Ashland,  Mass.     "Tele- 

CLOCK       SYSTEMS,       ELECTRICALLY 
SYNCHRONIZED.— Systems   in   which 

eral  clocks  are 

or  exact  agreement  ana   usuauy  controuei 

by  a  master  or  primary  clock  of  close  pre 


These 


table 


wide  range  of  time  Indicating  and  recording 
service.  Perhaps  the  most  common  use  is 
that  of  master  and  secondary  clocks  In  a 
large  ..school  Institution,  mercantile  or  In- 
dustrial building,  where  all  of  the  secondary 
clocks  are  kept  In  exact  agreement  with 
the  master  clock.  Another  system  for  a' 
generating  station   makes  use   of  a  master 

a  constant  average  value,  and  at  the  same 
time  drive  all  the  recording  instruments  at 
a  uniform  speed,  giving  a  synchronized  rec- 
ord. Other  applications  are  for  employees' 
time -recording  clocks,  time  stamps,  bell- 
ringing  or  signaling  systems,  etc.  In  gen- 
eral, they  all  operate  from  a  high-grade 
accurate  master  clock  which  sends  out  Im- 
pulses once  each  minute  through  relays  and 
operates  sets  of  electromagnets  In  the  sec- 
ondary apparatus. 

Manufacturers: 

Atlantic  Clock   Co..   45   India  St..   Boston. 
Mass. 

Canadian   General   Electric  Co.;   Ltd..   212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

.   1733 


CO. 
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Washington  St.,  Boston,  Mbbb. 
International      Business      Machines      Co., 

Ltd..  Boyce  St.  &  Campbell  Ave.,  West 

Toronto,  Ont.,  Can.     " International." 
Key   Corp.,   The  Andrew.    210   Oliver   St., 

St.  Louis,  Mo.     "Andrew." 


Landla  Engineering  &  Mfg.  Co.,  Waym 


Sohm  Electric  Co..  841-19  Blue  Island 
Ave.;  Chicago.   111. 

STANDARD  ELECTRIC  TIME  CO., 
THE.  Springfield,  Mass.  Manufacturers 
of  electric  escapements  and  movements 
for  operating  employees  time  recorders 
and  similar  apparatus  to  synchronize 
from  the  master  clock  or  with  other 
time  keeping  equipment.— Adv. 


Thomas     Clock     Co..     Seth,      Thomaston. 

Conn, 
Warren  Clock  Co..  Ashland.  Mass.     "Tele- 

CLOCKS,  ELECTRIC.  ALARM.— Ordi- 
nary alarm  clocks  which  are  set  in  the 
usual  manner  to  ring  at  a  certain  hour, 
but  Instead  of  ringing  the  bell  on  the  clock 
at  that  time,  simply  close  a  circuit,  therebv 
ringing  an   electric  bell  or  bells   in 


Thes 


•locks 


freq 


mounted  on  a  small  wooden 
contains  the  dry  cell  necessary  for  the  op- 
eration of  the  bell.  A  switch  Is  some- 
times placed  on  the  box  or  it  may  be  placed 
In  any  convenient  place.  Others  have  the 
contact  made  through  the  feet  of  the  clock 


so   that   It   Is  only   necessary    to    move   thi 
clock   slightly  to  stop   the  alarm. 
Manufacturers: 
Cincinnati  Time  Recorder  Co.,  The,   1T3: 

Central  Ave..  Cincinnati,  Ohio. 
Darche    Mfg.     Co.,    S43    W.    Washington 

Blvd..       Chicago.       III.         "Flashlight," 

"Searchlight." 
Gillette  Electric  Clock  Co.,   728  Bucking- 
ham PI.,  Chicago,  111. 
Jansen   Clock   Co..    F.    W..    815    W.    Ra 

dolph    St.,    Chicago,     111.      "Timeliti 

"Jansen   Reminder." 
Manhattan  Electrical  Supply  Co.,  Inc..  11 

Park  PL,  New  York,  N.  Y. 
Protective  Signal  Mfg.  Co..  The,  1900 

32nd  Ave..  Denver,  Colo. 
Sohm    Electric    Co.,    841-49    Blue    Isl 

Ave..  Chicago.  111. 
Stromberg    Electric   Co.,    209   W.   Jackson 

Blvd..  Chicago,  111. 
Warren  Clock  Co.,  Ashland.  Mass. 

CLOCKS,  ELECTRIC,  MASTER  AND 
SECONDARY  .—A  master  clock  is  a  high 
grade  clock  which  may  be  located  at  anj 
convenient  place  and  whose  functions  ari 
usually  to  wind  itself  and  to  contro 
secondary  apparatus.  The  secondary  ap 
paratus  may  be  time- recording  Instruments 
program  clocks,  bell-rlnglng  or  whistle- 
blowing  apparatus  or  secondary  clocks 
Secondary  clocks  for  indicating  the  time 


i   the 


shops 


_ building  and  _.  _ 

trieally  operated  by  and  maintained  In 
synchronism  with  the  master  clock.  They 
generally  do  not  contain  delicate  clock 
mechanisms,  but  operate  by  electromagnets 

clock  once  each  minute  or  other  regular 
Interval.  Because  of  their  extreme  sim- 
plicity and  rugged ness,  secondary  t- locks 
may  be  placed  where  dust,  vibration  and 
exposure  to  weather  would  soon  render  an 
ordinary  clock  useless.  The  master  clocks 
arc  usually  very  accurate  time  pieces  with 


ielf-wlndlng  apparatus,  which  c 


lail  e 


magnet 


pulse  once  each  minute  and  winds  up  the 
spring  as  much  as  It  has  unwound  during 
tne  preceding  minute,  thereby  mantalnlng 
a  uniform  spring  tension,  which  is  highly 
favorable  to  close  regulation.  For  com- 
plete systems  using  master  and  secondary 
clocks,  sec  Clock  systems,  electrically  syn- 
chronized. 

Manufacturer! 

American     Watchman's     Clock     Co..     180 

Nassau   St..  New  York,   N.   Y. 
Atlantic  Clock   Co..   45  India   St..   Boston. 

Mass. 
CinclnnHtl   Time    Recorder   Co..    The.    1733 

Central  Ave.,  Cincinnati.  Ohio. 
Foote.  Pierson  *  Co..  Inc.,  160-1S2  Duane 

St.,   New  York.  N.  Y. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.     The  Warren  Master  Clock, 
a  device  which  enables  an  operator  to 
maintain  the  speed  of  alternators  at  a 
rage  value.     It  comprises  a 
high    grade    pendulum 
clock      and      a      small, 
self-starting    synch  ro- 


whic 


.ii.lemly    ; 


hand 


speed  so  that  th 
hands  rotale  togethci 
This      little      synchro 

nected  to  the  clrcu: 
Bupplled   by  the  alter 


time-  keeping  device 
and  sub*lltut<-rt  lor  spring-driven 
moirrnrnle  In  graphic  and  demand 
meters,  time,  swiicht-a.  etc.  The  re- 
sulllng  admntnu.'S  snd  other  details 
about  ihe  Warirn  Master  Clock  are 
fully  given  In  llulloiln  46037.  Sec  adv. 
pages    12uJ-i2:a— Adv. 

Ci.lleiie  Lle.-irlc  Clock  Co..  728  Bucking- 
ham PL.  Chicago.   111. 

HOWARD  CLOCK  CO..  THE  E..  373 
Washington  St..   Boston.  Mass. 

International  Business  Machines  Co..  Ltd., 
Boyce  St.  A  Campbell  Ave..  West  To- 
ronto.   Ont.,    Can.      "International." 

International  Time  Recording  Co.,  60 
Broad  St..  New  York.  N.  Y.     "Interna- 


:    Kompany, 


■    W. 


K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 

Ijandia  Knglneerlng  &  Mfg.  Co.,  Waynes- 
boro,  Pa.      "Prick." 
Ijockwood  &   Almquist.   Inc.,   218   E.    42nd 

St.,   New   York,   N.  Y. 
Magnetic   Clock    Co..    The.    37-39  E.    28th 

St..  New  York,  N.  Y.     "Magneta." 
Rhode  island  Electric  Protective  Co.,  32 

Custom  House  St.,   Providence.  R.  I. 
Sohm     Electric    Co..     841-49    Blue    island 

Ave.,    Chicago,    III. 
STANDARD      ELECTRIC      TIME      CO., 

THE,    89    Logan   St..    Springfield.    Mass, 

"Standard." 
Stromberg   Electric    Co..    209    W.   Jackson 

Blvd.,   Chicago.  III. 
Thomas     Clock     Co.,     Seth,     Thomaston, 

Warren  Clock  Co..  Ashland.  Mass.     "Tele- 

CLOCKS,  ELECTRIC,  MISCELLANE- 
OUS.— Electric  clocks  are  sometimes  made 
for  special  purposes  or  for  mounting  In 
miscellaneous  places  where  they  are  not 
controlled  by  other  master  clocks.  One  ex- 
ample of  this  is  an  electric  winding  clock 
for  use  on  automobiles.  The  mainspring 
Is  kept  at  a  uniform  tension  by  being 
wound  once  each  minute.  Current  for  this 
purpose  Is  drawn  from  the  storage  battery 
and  very  little  is  required.  Clocks  of  this 
nature  are  very  accurate,  especially  In  re- 
lation to  their  size.  They  are  also  used 
for  other  purposes  than  automobile  mount- 
ing and  are  applicable  to  almost  any  of 
the  ordinary  uses  of  a  clock. 

Manufacturers: 

Connecticut  Electric  Clock  Co..  89  Wood- 
bine St..  Hartford,  Conn.  "Connecti- 
cut."   (automobile) 

HOWARD  CLOCK  CO.,  THE  E.,  STS 
Washington  St.,   Boston,  Mass. 

Landls  Engineering  ft  Mfg.  Co.,  Waynes- 
boro,   Pa.      "Frlck." 

Sterling  Clock  Co..  Inc..  220  E.  42nd  St., 
New  York,  N.  Y.  (Automobile.) 
"Sterling." 

CLOCKS,  ELECTRIC,  PROGRAM.— 
Clocks  whose  function  Is  to  control  auto- 
matically the  ringing  of  signals,  bells, 
whistles,  etc.,  or  the  operation  of  other  de- 
vices according  to  predetermined  schedules. 
They  are  generally  secondary  clocks.  1.  e.. 
controlled  by  a  master  clock.  One  form 
has  a  long  continuous  tape  of  heavy  paper 

The 

lime  the  "signals  are  desired,  'and  at  this 
time  passes  directly  under  a  contact  linger 
which  closes  a  circuit  through  the  per- 
foration and  operates  the  signal.  This  type 
may  be  arranged  for  the  simultaneous  oper- 
ation of  several  different  schedules  in  dif- 
ferent rooms,  or  for  the  different  days  of 
the  week.  Another  typo  consists  of  a  per- 
forated drum  which  carries  adjustable  con- 
tact lingers  in  it,  which  close  contacts  at 
the  predetermined  time.  These  clocks  are 
used  largely  in  schools  to  notify  teachers 
and  pupils  at  the  beginning  and  conclusion 
of  the  recitation  or  other  periods,  and  also 
in  factories,  large  stores,  offices,  etc.,  for 
sounding  the  starting  and  stopping  whistles 
or  bells. 


American  Watchmen's  Clock  Co.,  ISO 
Nassau  St..   New  York.   N.   Y. 

Atlantic  Clock  Co..  4E  India  St.,  Boston. 
Mass. 

Cincinnati  Time  Recorder  Co..  The,  1733 
Central  Ave.,  Cincinnati,  Ohio. 

EDWARDS  &  CO..  INC.,  I40th  &  Exterior 
Sts..  New  York.  N.  Y. 

Hansen  Mfg.  Co.,  Princeton,  Ind. 

HOWARD  CLOCK  CO..  THE  E.,  373 
Washington  St..  Boston.  Mass. 

International  Business  Machines  Co.,  Ltd., 
Koyce  St.  &  Campbell  Ave.,  West  To- 
ronto. Ont.,  Can.     "International." 

Kaiser  Klock  Kompany,  L.  E..  134  W. 
Fayette    St.,    Baltimore.    Md. 

I-andls  Engineering  &  Mfg.  Co.,  Waynes- 


'  York.  N.  Y. 


When   writing-  to  manufacturer*  please 

mention  the 
E  H  P  ELECTRICAL  YEAR  BOOK 
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Complete 


Magnetic  Clock  Co.,  The.  37-39  B.  38th 
St..  New  York,  N.  T.    "Magneta. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave.,  Chicago.  III. 

STANDARD  ELECTRIC  TIME  CO. 
THE,  Springfield.  Mass.  The  "Stand- 
aril"  master  clock  auto- 
matically winds  ever) 
minute  and  furnlshet 
minute  Impulse  for  op- 
clocks,  time  recorders, 
time  stamps,  and  kin- 
dred apparatus.  The 
"Standard"  program 
clock,  furnished  el  t  h« 
In     the     master     clock 

case.'  is  fitted  with  cal- 
endar device  for  auto- 
matically silencing  the 
signals,  changing  pro- 
gram, ef- 
electrlc 
"Standard"      furnished.   .  .. 

Master  storage    battery,    panel 

Clock  board,  automatic  charg- 

t orlcs      schools,    hospitals',    banks,    and 
similar    buildings.       A    produr*     -*     "r- 


0 _..   _.»  W.   Jackson 

Blvd..  Chicago,  III. 
Thomas     Clock     Co.,     Seth,      Thomas  ton. 

Viking  Sign  Co..  Inc.,  617  Sth  Ave.,  New 

York,  N.  Y. 
Warren  Clock  Co.,  Ashland,  Moss.     "Tele- 

CL0CK8,  ELECTRIC,  TIME  RECORD- 
ING, MISCELLANEOUS.— Many  secondary 
clocks  are  used  In  conjunction  with  re- 
cording mechanisms  for  various  purposes. 
such  as  employees'  time  recorders,  cost- 
keeping  or  Job -time  recorders,  etc.  In 
most  of  these  clocks  when  the  Impulse 
is  sent  out  by  the  master  clock  once  each 
minute,  the  secondary  clock  ItT  actuated 
and  a  small  type  wheel  or  reoording  mech- 
anism Is  changed  to  show  the  same  time 
as    that    appearing    on    the    clock.      When 

In  the  slot  and  the  printing  lever  pressed, 
the  type  wheel  is  released  and  prints  the 
time.  The  position  or  column  in  which  the 
time  is  printed  may  be  changed  from  the 
outside,  and  as  a  number  of  different  rec- 
ords may  he  arranged  for  by  Internal 
changes  in  the  mechanism  these  Instru- 
ments may  be  used  for  a  variety  of  pur- 
poses. Simplified  forma  of  time  recorders 
are  often  called  "'time  stamps";  for  these 
see  Stamps,  time,  electric. 


American  Watchman's  Clock  Co.,  150 
Nassau  St..  New  York,   N.  Y. 

American  Watchman's  Time  Detector 
Co..  3403  Perkins  Ave.,  Cleveland.  Ohio. 
"Cleveland   Magneto." 

Atlantic  Clock  Co.,  45  India  St.,  Boston, 
Mass. 

Cincinnati  Time  Recorder  Co..  The.  1733 
Central  Ave.,  Cincinnati.  Ohio. 

EDWARDS  &  CO.,  INC.,  140th  &  Exterior 
Sts„  New  York,  N.  Y. 

Glsholt  Machine  Co.,  1341  E.  Washington 
Ave.,  Madison,  Wis. 

International  Business  Machines  Co.,  Ltd.. 
Royce  St.  &  Campbell  Ave.,  West  To- 
ronto,  Ont.,    Can.      "International." 

International  Time  Recording  Co.,  60 
Bread  St.,  New  York.  N.  Y.  "Inter- 
national." 

Kaiser  Klock  Kompany,  L.  E.,  134  W. 
Fayette   St..    Baltimore,   Md. 

Landis  Engineering  &  Mfg.  Co.,  Waynes- 
boro.   Pa.      "Frlck." 

Magnetic  Clock  Co.,  The.  87-39  E.  28th 
St.,   New  York.   N.  Y.      "Magneta." 

Rhode  Island  Electric  Protective  Co..  3! 
Custom  House  St.,   Providence,   R.    I. 

Roper  Corp.,  George  D.,  Eclipse  Gas  Stove 
Divisional!"  S.  Main  St.,  Rockford,  HL 

Sohm    Electric    Co..     841-49    Blue    Island 

Ave.,  Chicago,  111. 
STANDARD      ELECTRIC      TIME      CO.. 

THE,    89   Logan   St.,    Springfield.   Mass. 

d„  Chicago,  III. 
Warren  Clock  Co.,  Ashland,  Mass.     "Tele- 

OWER — Tower 


used  to  operate  large  tlnu 
mounted  In  towers,  as  on  rail' 
or  large  buildings.  In  -which  cases  the  dials 


the  same  master  clock  that 
clocks  in  the  building, 
used  must  be  rugged  and  reliable.  Elec- 
tromagnets are  sometimes  used  to  mov 
the  hands,  but  In  the  larger  clocks,  thi 
Impulse    from    the    master    clock    starts    i 


omatlcaJly.      This   _ ._ 

jy  a  storage  battery. 

Manufacturers: 

Gillette  Electric  Clock  Co.,  738  Bucking- 
ham PI.,  Chicago.  III. 

Kaiser  Klock  Kompany,  L.  E.,  134  W. 
Fayette  St.,  Baltimore.  Md. 

K-H  Sign  Mfg.  Co.,  S19  Locust  St.,  Pitts- 
burgh.  Fa. 

Sohm  Electric  Co..  841-49  Blue  Island 
Ave.,   Chicago.  III. 

STANDARD  ELECTRIC  TIME  CO. 
THE,    89   Logan   St.,    Springfield,    Haas 


electrically  operated  syatt ... _._.„ 

the  action  of  watchmen,  each  of  which 
requires  a.  slightly  different  clock.  Some 
of  the  most  common  forms  have  an  ordi- 
nary clock  mechanism  often  operated  by 
the  master  clock  In  a  similar  manner  to  the 
other  secondary  clocks.  A  paper  dial  Is 
usually  made  to  revolve  past  the  recording 


by  perforating  a  small  hole  In  the  dial. 
The  clocks  are  usually  mounted  'In  the  of- 
fice In  a  locked  case  so  that  they  may  not 
be  tampered  with.  Also  see  Detectors, 
watchmen's  time. 
Manufacturers'. 
American     Watchman's     Clock     Co..     150 

Nassau   St..    New  York,   N.   Y. 
American     Watchman's    Time-   Detector 
Co.,  3403  Perkins  Ave.,  Cleveland,  Ohio. 
"Cleveland  Magneto." 
Cincinnati   Time   Recorder  Co..   The.  1733 


b  &  Exterior 


EDWARDS  &  CO.,  INC 

Sts..   New  York,  N.  Y. 
Foote,  Plerson  &.  Co..  Inc.,  160-162  Duane 

St..  New  York,   N.  Y. 


Royce  St.   A  Campbell  Ave. 

ronto,    Ont.,   Can.      "International." 
Stromberg   Electric   Co.,   309   W.    Jackson 

Blvd..  Chicago.  111. 
CLOCKWISE.— Motion    In     the    direction 
that   the   hands  of  a   clock  move.      This   Is 
immonly  called  right-hand  motion  or  rota- 

r  or  to  a  vector  diagram. 

CLOQUET    TIE    A    POST    CO.— Cloquet. 

Inn.  Manufacturer  of  railroad  ties,  poles 
and  posts.  President,  R.  M.  Weyei-Kaeuser: 
vice-president.  C.  I.  McNalr:  secretnrv,  C.  I. 
McNalr.  Jr.;  treasurer.  H.  J.  Hamann. 
Main  office.  Cloquet.  Minn.  Branch  office. 
Duluth,  Minn. 

CLOTH-CUTTING  MACHINES.  MOTOR- 
DRIVEN.— Machines  having  a  vertical,  re- 
ciprocating, motor-driven  cutting  blade  and 
inted  on  a  fiat  metal  base  so  that 


mounted  on  the  frame.  These  machine! 
are  much  used  In  tailoring  and  garment 
shops    where    many    pieces    are   cut    to    thi 


CHINE  CO.,  149-151  Lafayette  St..  New 
York  City.  The  Waring  electric  cut- 
ting machines  rapidly  and  accurately 
cut  garments  from  any  kind  of  goods. 


Simple,  durable,  and  scientific  in  design, 
these  machines  are  rapidly  replacing  all 
other  means  of  cutting  in  modern 
manufacturing  establishments.  The  4- 
in.  American  machine  Is  10  Ins.  high 
and  weighs  15  lbs.  Light  trolley  per- 
mits use  on  any  part  of  cutting  table. 
Has  one-hand  control,  ball  bearings, 
electric  light  and  knife  grinder  attach- 
ments.     High     speed    circular     knife. 

JS* 

Waring   E  tact  No   Cutting   Machine* 

bevel-gear  driven  direct  from  armature 

shaft,    readily   follows   any   pattern   or 

cuts  any  curve.    Mode  In  many  sires.— 

Adv. 
Eastman     Machine     Co.,     Washington    & 

Goodell  Sts..  Buffalo.  N.  Y.     "Midget." 
Malmln  Co.,  Inc.,  H.,  247-351  W.  19th  St.. 

New  York,  N.  Y.      "Maimin." 
U.    S.    Cloth    Cutting    Machine    Co.,    4H- 

416    W.    Broadway.    New    York,    N.    Y. 

"U.  S." 
Wlldman  Mfg.  Co.,  Norrlstown.  Pa.    "Bal- 


WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  The  "Dumore"  cloth  cutter  Is  a 
high  grade  unit  that  meets  the  particu- 
lar needs  of  clothing  manufacturers  by 
being  very  economical  In  first  cost  and 
operation,  and  .  performing  certain  op- 
erations aa  well  as  the  much  heavier 
cutters.  Power  Is  transmitted  from  the 
motor  to   the  cutter  by  a  leather  heir 


u  um  ore  Cloth  Cutting  Ma  china 

Any  stretch  In  the  belt  may  be  quickly 
taken  up  by  means  of  a  screw  adjust- 
ment. A  small  emery  wheel  run 
at  right  angles  to  the  cutting  blade, 
leaving  It  hollow  ground,  gives  a  keen 
edge  when  blade  needs  resharpenlng. 
Case  and  handle  are  ebonlxed;  all 
metal  parts  are  highly  polished.  Net 
weight  five  lbs.  See  display  adv.  on 
page  1811. —Adv. 

Wolf  Electrical  Promoting  Co.,  Ths,  810 
Main  St.,  Cincinnati,  Ohio.  "Acme," 
"Paramount,"  "Peerless  Midget," 
"Star,"  "Star  Junior."  "Monarch,' 
"Ohio,"    "Midget." 

CLOTH.    INSULATING.    MI8CELLANE- 


fabrlcs 


?  of  c 


silk 


often    Impregnated    with  various 
ids     for     Insulating     purposes, 
gives   a   good,    —  ■-  — 


Insulation   and   at> 

la  flexible  and  may  be 
wrapped  or  wound  to  Insulate  almost  any 
'orm  of  conductor  or  coll.  Varnish  oloth. 
see  Cambric,  varnished)  is  one  form  In 
'hich  a  mixture  of  boiled  linseed  oil.  resin 
nd  benzine  la  used.  Oiled  cloths  (see 
"abrlcs.  oiled,  insulating)  are  also  used 
itenslvely.  Impregnated  cloth  is  similar 
to  both  of  these,  but  the  fabric  is  treated 
with  a  compound  composed  of  various  sub- 
'■'"ict's.  such  as  oil,  asphalt,  paraffin,  etc. 
ne  Impregnated  cloths  have  dielectric 
ingths  as  high  as  65,000  volts  per  mm. 
Mica  and  asbestos,  which  see.  are  also  used 
in  combination  with  cloth  to  give  flexible 
heat-resisting  Insulators. 
Manufacturers: 

Mica  Co.,  Newton  Lower  Falls, 

Wales,  Pa.-  (asbestos)' 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  &  Mvler  Sts..  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO.,  Valparaiso.  Ind. 
No.  10  Mlcabond  cloth  Is  made  with 
one.  two  or  three  layers  of  beat  India 
sheet      mica      carefully      cemented 


gle 
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gcther  with  a  small  amount  of  bond- 
ing material,  faced  on  one  side  «1« 
best  muslin  and  the  other  with  Japan- 
i  paper,  will  not  slip  or  slide 


Mica  bond  Cloth 

Idlzed  linseed  oil.  for  use  where  heavy 
overloads  are  likely  to  occur  and  where 
rubber  Insulations  fall.  For  other  Chi- 
cago Mica  Co.  products  see  display  ad- 
vertisement on  page  1380.— Adv. 
GENERAL  ELECTRIC  CO..  BchNiec- 
tady,  N.  T.  (See  adv.  pages  1203-12S3.) 
Good    Mfg.    Co.v    The.    ISO   N.    Wells    St., 

Chicago.  III. 
Pittsburgh     Insulating    Co.,     96-100     43rd 

St..  Pittsburgh.  Pa.     "Pico." 
Standard  Insulation  Co.,  Rutherford  N.  J. 

"Slco." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
■   adv.   pages   1395-1402.) 
CLOTHEL      REFRIGERATING      CO.— SI 
Broadway.  New  York.  N.  T.     Manufacturer 
of     motor-driven     refrigerators.        Factory, 
Bayonne.  N.J. 

CLI 
tubes 


._„  Jwltches. 
JT.-niilr.-jit.'  Vat  Flna;  vice-president.  Rad- 
cllffe  Denniston;  secretary  and  treasurer. 
Lynn  S.  Pease. 

CLUSTERS,  FIXTURE  AND  SOCKET. 
— Fixture  and  socket  clusters  are  connected 
groups  of  lamp  sockets  that  may  lie  used 
In  a.  single  socket  or  an  part  of  a  fixture 
to  permit  several  lamps  to  be  burned  simul- 
taneously. They  arc  frequently  used  for 
Indirect  and  semi-indirect  lighting  fixtures 
or  with  glass  balls  or  domes.  This  ar- 
rangement breaks  up  the  light  source  Into 
several  smaller  units  and  thus  reduces  the 
intrinsic  brilliancy;  It  often  gives  a  more 
artistic  effect  than  a  single  lamp.  The 
clusters  are  frequently  arranged  for  mount- 
ing on  an  Iron  pipe  or  fixture  stem,  and  In 
some  forms  are  made  with  a  plug  at  one 
end  to  screw  into  a  medium-base  socket. 
They  are  generally  arranged  so  that  only 
two  wires  need  be  connected  to  the  cluster. 
From  two  to  seven  lamps  are  commonly 
used  and  the  connections  may  be  made  so 
that  the  lamps  are  In  series  or  parallel: 
the  series  connection  Is  used  chiefly  for 
clusters  used  on  500  to  600-volt  electric 
railway  systems.  Special  forms  of  clusters 
are  made  for  domes  or  other  large  fixtures 
having  as  many  as  10  lamps  In  the  cluster. 
and  arranged  In  various  groupings. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFO.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto.    Benjamin  wireless  cluster  bod- 


It    Is    advisable    to 

Mazda      lamps      In 

multiple    or    series 

Iceable    for'  celling 


able    stand    lamps. 

Indirect  units. 
street  railway  and  other  power  circuits 
on  which  it  is  desired  to  use  Mazda 
lamps  in  series.  Furnished  In  numer- 
ous shapes  and  sizes  for  one  to  six 
lights.  Also  furnished  With  plug  for 
connecting  to  Edison  screw  base.  Ben- 
jamin industrial  clusters  (N.  E.  C. 
Standard)  are  fixtures  made  up  for  use 
with  Benjamin  Clusters  described 
above.  Furnished  with  or  without  re- 
flectors in  a  large  variety  of  types  that 


Body 


ate 

Benjamin  Adjustable 


the  fact  that  they  permit  the  adjust- 
ment of  lamps  with  reference  to  the 
shape  of  the  reflector  used.  Furnished 
for  connection  to  fixture  stem  or  with 
plug   for   connecting   to    Edison    sreew 


In  connection 


.  522  S.  Clinton  St..  Chi- 
:    E.    28th    St.. 


Manhattan    Brass 

New  York.  N.  Y. 
Mutual  Metal  Mfg.   Co..   1948   N.  Kedvale 

Ave..  Chicago,  111. 
NATIONAL    X-RAY    REFLECTOR    CO., 

2ir.     W.     Jackson     Blvd..     Chicago,     III. 

"X-Ray."   (See  display  adv.  page  1405.) 
Plume  &  Atwood  Mfg.  Co.,  470  Bank  St.. 

Waterbury,   Conn. 
SIGNAL     ELECTRIC     MFG.     CO.,     Me- 

FNION    KI.KCTRiC   CORP.,    103   Mott  St., 

New  York.   N.  Y. 
Waterbury     Mfg.     Co..     216     Grand      St., 

Waterbury,  Conn. 
CLUSTERS,  FLOOR  AND  TABLE 
LAMP.— Clusters  used  In  door  and  table 
lamps  provide  two.  three  or  four  sockets 
of  the  pull-chain  or  key  types  so  that  the 
lamps  may  be  burned  simultaneously  or 
neparately.  They  differ  from  ordinary  fix- 
ture or  socket  clusters  in  that  the  stem 
used  to  support  the  cluster  Is  fastened  to 
the  lamp  stand  and  not  suspended.  Clus- 
ters of  this  type  are  almost  Invariably 
arranged  so  that  the  lamps  are  in  parallel 
and  only  two  wires  need  be  connected  to 
the  cluster. 

Manufacturers:  ' 

BENJAMIN  ELECTRIC  MFO.  CO.,  Chi- 
cago,   New    York,    San    Francesco.    To- 
ronto.    Benjamin 
wireless  stand  lamp 

close    grouping    of 
lamp  receptacles  In 


casing.  s 
for  two  or  tnree 
lights  and  for  con- 
trol by  either  one 
or  two  pull  chains. 
Illustration  at  left 
shows  wireless 
complete 


with 


log 


d  shade 
Also  fur- 
without 
stem  and  shade 
support.  Benjamin 
adjustable  stand 
lamp  clusters  are 
equipped   with   pull 

which  are  ad  Just - 
"e  to  any  angle 
ween  the  hori- 
tnl  and  vertical, 
required  by  the 
n  tour    of    the 


Dallas  Brass  A.   Copper  Co.,  820  Orleans 

St..  Chicago.  111. 
Metallic  Mfg.  Co.,   044  W.    15th   St.,   Chi- 
cago, 111. 
CLUSTERS,      OUTDOOR,      RAILWAY.— 
Outdoor  clusters  are  often  used  on  railway 
passenger  and  freight  platforms,  under  vln- 

T heir  "advantage  for  these  purposes  is  that 
the  burning  out  of  a  single  lamp  will  not 
leave  the  fixture  In  total  darkness,  pro- 
vided  the  lamps  are  connected   in   parallel. 


Other  forms  of  clusters  for  use  on  electric 
railway  systems  having  a  voltage  of  about 
650  are  arranged  with  five  lamps  In  series 
and  they  are  then  connected  from  the 
trolley  or  third  rail  to  the  track  rails.  This 
type  is  often  placed  at  crossings  where  no 
other  lighting  circuits  are  available.  The 
clusters  are  weatherproof  and  usually  are 
more   completely   enclosed   than    the    Indoor 

IngR  'which  fit  closely  around  the  lamp  base. 
CLUSTERS,  STAGt:-L1GHTING.— Stage- 
lighting  clusters  are  used  to  Illuminate 
part  of  the  stage  from  the  wings.  They 
have  several  lamp  sockets  in  a  cluster  body 
which  Is  mounted  Inside  of  a  metal  re- 
flector. The  clusters  are  so  wired  that  It 
Is  only  necessary  to  connect  two  wires  to 
the  cluster.  The  lamps  are  nearly  always 
connected  in  multiple.  Also  see  Bunches, 
stage -lighting. 
Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. Benjamin  wireless  clusters  are 
used  extensively  In  making  up  stage 
lighting  fixtures.  See  entry  under  Clus- 
ters. Benjamin  reflectors  and  other 
equipment  have  many  advantages  In 
stage  wiring.— Adv. 
Hallberg.    J,    H.,    2E    W.    45th    St.,    New 

York.  N.  Y. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
235  W.  Jackson  Blvd..  Chicago.  111. 
"X-Ray"  mirror-glass  reflectors,  fitted 
with  color  frames.  See  other  stage 
lighting  classifications;  also  adv.  page 
1406.— Adv. 
Universal  Electric  Stage  Lighting  Co.,  240 

W.  60th  St.,  New  York,  N.  Y. 
CLUSTERS,       STREET       LIGHTING.— 
_..     .._.      . .._.,     ,-_     -treet 

loading "  platforms.  Industrial 
plant  roadways  and  yards,  playgrounds. 
etc.  They  consist  of  weatherproof  fixtures, 
generally   with  an   enameled   steel    reflector 

monly    used    and    their    connnectlon    (par- 
'  ~'    "ipends  upon  the  voltage 


the  distribution 
-e  not  the  i 


CLUTCHES,  ARC  LAMP.— The  part  of 
an  arc  tamp  mechanism  used  to  feed  the 
electrodes  together  as  they  bum  apart. 
The  clutch  acts  under  the  control  of  the 
feeding  coil  to  let  one  or  both  of  the  elec- 
trrdes  slip  enough  to  feed  together  slightly 
as  the  arc  burns  longer,  thus  keeping  the 
nrc  at  ah  approximately  uniform  length. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  £12 
King  St..  W..  Toronto.  Ont.,  Can. 

Hebendahl  Co..  J.  P.  22S-2S2  Broadway. 
Elizabeth  port.    N.    J. 

CLUTCHES.  FRICTION.  —  Friction 
clutches  are  Installed  In  mechanical  power- 
traasmittlng  apparatus  to  obtain  flexibility. 
They  permit  using  onlv  part  of  the  equip- 
ment when  applied  to  line-shaft  work,  and 
also  make  It  possible  to  start  a  machine 
without  a  load  and  pick  up  the  load  grad- 
ually after  It  gets  up  to  speed.  This  lat- 
ter principle  la  applied  to  many  motor- 
J"!- .!-•-—    -here    the    load    is    *— 


.'    for 


art  in ( 


—  ith  types  of  motors  having  lit- 
tle starting  torque.  They  are  also  applied 
to  line  shafts  and  counter  shafts  driven  by 
motors  or  other  prime  movers  where  it  Is 
desirable  to  sectionallze  the  shaft  or  have 
individual  machines  driven  from  It  and 
starred  or  stopped  without  affecting  the 
other  machines. 

Many  clutches  are  of  the  split  type,  ar- 
ranged so  that  they  may  he  placed  on  or 
removed  from  shafting  without  tearing  It 
down.  There  are  a  number  of  forms  made 
for  the  many  purposes  to  which  they  are 
applied.  In  general,  they  consist  of  a 
steel  pulley  or  friction  surface  on  which  a 
clutching  shoe  or  Jaw  makes  contact  and 
grips  the  surface.  This  surface  may  be  in 
the  form  of  a  pulley  or  a  disk,  hub  or  cone. 
Manufacturers: 

Bawden    Machine    Co.,    Ltd.,    1S3-75   Ster- 
ling     Road,       Toronto,       Ont.,      Can. 
"Bridges." 
Hour!  Co.,   Charles,  617-18  Arch  St.,  Phil- 
adelphia, Pa. 
Bond  Foundry  &  Muchlne  Co.,  Manheim, 


mnilry  . 
ster  Co. 


Pa. 
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Ed| 


(Leather.) 

onway  Clutch  Co.,  The.  I960  W.  8th  St., 

Cincinnati,  Ohio. 
_dgemont    Machine    Co.,    The,    Dayton, 

Ohio.     "Edgemont." 
Farrel  Foundry  A  Machine  Co.,   £5  Main 

St.,  Anaonla,  Conn. 
Hanson    Clutch    A    Machinery    Co..    The, 

Tiffin,  Ohio. 
Hill    Clutch    Co.,    The,    W.    65th    St.,    A 

Breakwater  Ave-  Cleveland.  Ohio. 
HUliard    Clutch    &    Machinery    Co.,    The, 

JOt  W,    4th    St.,    Elmlra,    N.    Y.      "HU- 
liard. - 
Johnson    Machine    Co.,    The    Carlyle,    B2 

Main    St.,    Manchester,    Conn.       "John- 
Jones    Foundry    &    Machine    Co..    W,    A. 

4*01     W.    Roosevelt    Rd..    Chicago,     111. 

"Lemley." 
LINK-BELT  CO..   329   W.    39th    St.,   Chi- 
cago,    Hi.       "Link-Belt,"     'Twyncone." 
Medart  Patent  Pulley  Co..   Inc.,  Potomac 

A   DeKalb   Sta.,    St.   Louis,   Mo. 
Moore   A    White    Co.,    The,    Philadelphia. 

O.  K.  Clutch  A  Machinery  Co.,  Columbia. 

Pa.      "O.    K." 
Otaey   A  Warrin,    Inc.,    297-301  Lafayette 

St..  New  York.  N.  Y. 
Pyott    Co.,    George    V 

Noble  St.,  Chicago 

Williams    Foundry    &    Machine    Co.,    The 

fi6-«6  Cherry  St..  Akron.  Ohio.     "Akron" 


of"  di«k-llke"  form.  "The  ilsks  „lc  .„»„, 
In  the  same  manner  aa  a  flexible  coupllm 
on  the  ends  of  each  ahan.  the  frlctloi 
plates  being  barely  In  contact.  The  dlski 
each  contain  an  electromagnet  winding  am 


King  St.,  W.,  Toronto,  "bnt"!'  Can 
CUTLER-HAMMER  MFG  CO  THE 
Milwaukee,  Wis.  c-H  Magnetic 
SSlS11?.  are..w,!l1  aQflPte<l  'or  high- 
speed drives  because  they  are  not  af 
fected  by  centrifugal  force  as  are  me- 
chanical clutches.  They  take  un  a 
very  little  room-not  much  more  than 
■  ™q«^ed  for  a  coupling  large  enough 


C-H   Magnetic  Clutch   (73*) 


netlc  Clutches  do  not  transmit  axial 
or  radial  strains  along  either  the  driven 
or  driving  shafts.  All  thrusts  and 
strains  are  balanced  within  the  clutch 
itself.  C-H  Magnetic  Clutch  construc- 
tion Is  simple;  two  moving  pnrts.  an 
armature  and  a  field,  one  of  which  la 
carried  on  a  spring  steel  plate.  The 
plate  holds  the  brake  surfaces  apart 
Until  the  clutch  is  magnetized,  when 
an  electric  current  is  paased  through 
the  field  winding,  the  armature  and 
the  field  are  attracted  to  each  other 
and  force  the  brake  surfaces  together. 
There  is  no  sliding  of  clutch  parts 
along  the  shaft;  the  engagement  Is  ac- 
complished by  means  of  the  flexibility 


of  the  spring  steel  plate.  The  powe 
is  transmitted  entirely  through  th 
friction  surfaces,  which  are  held  to 
gether  magnetically.  A  suitable  frlctloi 
lining  with  a  high  coefficient  of  frlctloi 
Is  held  in  place  by  an  adjustable  frlc 
tlon  ring.  This  prevents  actual  metal 
to- metal  contact  between  the  arm 
ature  and  Held.  Clutch  control  li 
obtained  through  suitable  switches. 
The  magnetising  current  circuit  may  be 


sed    In 


^ordai 


with 


fnst  ailed 


of    the    c 

The  control  may  be  operated  from  any 
convenient  point,  and  may  be  either 
partially  or  entirely  automatic.  If  ao 
desired.  C-H  magnetic  clutches  are 
extensively  used  In  rubber  mills  to  pro- 
tect workmen  from  Injury.  For  tbls 
use  the  clutch  Is  combined  with  a 
brake,  the  combination  being  known 
as    a    C-H    clutch-hrake.      In    stopping 

machinery  promptly  In -...j..... 

safety       switches       an 

Strategic    POlntS.      The    upBinutw   ui    uu# 

one  of  these  safety  switches  will  simul- 
taneously release  the  clutch  and  apply 
the  brake.  Remarkably  quick  stopping 
can  be  effected  by  the  use  of  C-H 
Magnetic  Clutch -Brakes.  C-H  Mag- 
netic Clutches  are  also  used  In  connec- 
tion with  large  synchronous  motors  and 
low-torque  squirrel-cage  motors.  They 
are  entirety  suitable  for  all  locations 
where  mechanical  clutches  are  used. 
See  display  adv.  pages  1225-1230.— Adv. 
Farrel  Foundry  A   Machine  Co.,   26  Main 

St..  Ansonla.  Conn. 
CLYDE  IRON  WORKS.— Duluth.  Minn. 
Manufacturer  of  electric  hoists  and  der- 
ricks. President,  C.  A.  Luster;  vice-presi- 
dent, J.  R.  McGIffert:  secretary  and  ' 
urer.  M.  W.  Lepp;  sales  manager, 
Crawford.  Main  office  and  factor 
Ave.  W.  A  Michigan  St..  Duluth, 
Branch  offices  and  warehouses,  414 
delet  St.,  New  Orleans.  La.;  11  S. 
St.,  Chicago.  111.;  Hill  Bid*-.,  Jacke 
Fla.;  642  1st  Ave..  S„  Seattle,  Wash.,  i™. 
A  Upshur  Sts.,  Portland,  Ore.;  ltl  Centre 
St..  New  York.  N.  Y.  Exclusive  distributor, 
Clyde   Iron  Works  Sales  Co. 

CM.— Abbreviation  for  centimeter,  one- 
hundredth  part  of  the  meter  or  metric  unit 
of  length. 

C.  M.— Abbreviation  for  circular  mil;  the 
form  cir.  mil  Is  also  used. 

C.M.c. — Trade   i 
manufactured    by    _._. 
Co".,  Christiana.  Pa. 

C.  M.  B.  WRENCH  CO.— Garwood.  N.  J. 
Manufacturer  of  automobile  and  ratchet 
wrenches,  Business  established  1909.  Gen- 
eral  manager,    Wllllard   S.   Tuttle. 

C.M.M.F.  OR  COUNTER  M.M.F — Abbre- 
viations for  counter  magnetomotive  force. 

CN. — Chemical    symbol   for    cyanogen,    or 
nitrogen  carbide. 
CO. — The  form  Co  Is  the  chemical  symbol 


m    spe 

ln.1   provision    Is   necessary 

nlnimize  abrasion  of  the  turns  and  el- 

'    rapid    deterioration    of    the    fan 

In  many  plants  the  same  con- 

.   are   used   to   convey  the   coal 


ir  motor  trucks  tor  final  r 

Manufacturers: 

A  Ivey- Ferguson      Co.,      The,      Cincinnati, 

Ohio.      "A-F." 
Alvey    Mfg.    Co..    3200    S.    Broadway.    St. 

Louis.  Mo.     "Am™.' 
Beaumont   Co..    Inc..    R.   H.,    115-19   Arch 

St.,    Philadelphia,    Pa. 
Blaw-Knox    Co.,     Farmer's    Bank     BIdg.. 

Pittsburgh,  Pa. 
Brady    Foundry    Co..    James    A..    46th    A 

Western    Blvd..    Chicago,    III. 
Canadian    Mead-Morrison    Co.,    Ltd.,    285 

Beaver  Hall   Hill.   Montreal,  Que..   Can. 
Chain  Belt  Co..   738  Park  St.,  Milwaukee, 


jnvllle, 


COAL       AND       ASH-HAf 
CH1NERY.— This  machinery 


UNO       MA- 


of  a 


.   by   ship   or 


.11  y  provided 
supply  and  the  coal  Is  unloaded  elthi 
grab  buckets  or  by  dumping  from  the 
Further  handling  Is  accomplished 

systems,  usually  electrically  open 
these  Items.  Coal  crushers,  dr 
low.  are  then  used  on  bitumin 
obtain  a  uniform  size  before  It 
to  the  bunkers.  This  handlim 
pushed   by  conveyors,   which   ai 


Iphera 

rjitt'd;    J- 
cribed   t 


ured    1 


.'fore   being   stored 


i  the  bunkers. 
This    Is   done   In    several    ways,    one   of 

'hloh  has  hoppers  carried  on  knife-edge 
•-  — ■"'■■'■  ■-•  --  -tandard  beam 
Jes.  Two  seta  are  required,  one  to  re- 
ve  the  coal  while  the  other  hopper  is 
ng  weighed.  In  other  cases  conl  meters 
i  supplied  for  this  purpose,  acting  on 
■  principle  of  a  propeller  driven  by  the 
'    novlng  In  the  pipe  dt— 


the   furn 


;   for 


Thes 


mil  e 


simple 
of  coal. 


Scales,  coal,  and  Weighing 

it-ally    operated. 

After  the  coal  Is  burned  the  ashes  gen- 
erally fall  Into  a  pit  or  hopper  where  they 
may  be  sprayed  with  water,  and  are  then 
raked  or  dumped  Into  cars  that  haul  the 
ashes  from  the  plant.  Suction  conveyors 
are  also  used,  the  suction  being  provided 
by    a    high-speed    centrifugal    blower    at- 
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erlng  Co.,  Ths, 
a,  32S  W.  Mad- 


Md. 

oghegan."  ~j": 
York,   N.    _ 

Glrtanner  Bngiiiferlng  Corp..  The.  1*00 
Broadway,  New  York.  N.  Y.  "Stand- 
ardised." 

Godfrey  Conveyor  Co.,  The.  Elkhart.  Ind. 

Green  Engineering  Co..  East  Chicago.  Ind. 

Grlndle  Fuel  Equipment  Co.,  1901-11  S. 
Rockwell  St.,  Chicago.  111.  "Grlndle 
System." 

Guarantee  Construction  Co..  HO  Cedar 
St..    New   York.    N.    Y.      "Airvevor." 

Howe  Scale   Co..   The.  Rutland.   Vt. 

Jeffrey  Mfg.  Co.,  1st  Ave.  A  4th  St..  Co- 
lumbus. Ohio. 

Koppers  Co.,  The,  Union  Arcade,  Pitts- 
burgh,   Pa. 

Lokeslde  Bridge  &  Steel  Co.,  N.  Milwau- 
kee, Wis. 

Lakewood  Engineering  Co.,  Cleveland, 
Ohio.      "Tier-Lift." 

LINK-BELT  CO..  Philadelphia,  Chicago. 
Indianapolis.  Specialists  in  designing 
'"J  '--"- ndllngn- 


and  building  c 


chins 
styles 


ind  shai 
for 


■  -belt  s 


all 


coal  to  wagons,  power  scrap- 
ie r    loaders    and    unload  era.      The 
the  highest  development 


Peck .        .  ...„  ._..  ...  

•  Of  the  conveying  art,  and  Is  the  __ 
cepted  standard  for  handling  coal,  coke, 
ashes  and  other  materials.  By  means 
of  the  overlapping  lips  on  the  buckets, 
a  special  feature  of  construction,  a  fully 
loaded  bucket  can  make  a  complete  cir- 
cuit of  the  carrier  without  discharging 
any  of  Its  contents  until  It  readies  Its 
unloading  position.  Buckets  of  stand- 
ard sizes,  18  by  15  Ins..  24  bv  18  Ins.. 
and  24  by  24  Ins.,  and  special  sizes  to 
suit  service  requirements.  All  buckets 
are  cast  in  one  piece,  of  best  refined 
malleable  iron. — Adv. 

Maine  Electric  Co.,  Inc.,  The.  35  Com- 
mercial St..  Portland  Me.    "Maine." 

McMs  ler-  Interstate  Co.,  The.  Bedford. 
Ohio. 

Mead-Morrison     Mfg.    Co..     125     Prescott 


Orton    A   Stelnbrenner 

born  St.,   Chicago.   II. 
Robins  Conveying  Belt  Co.,  13  Park 


Slater  Co..  Ltd..  N.,  34  Sydney  St.,  Ham- 
ilton,   Ont..   Can. 

Union  Engineering  Co..  The.  Cuyahoga 
Ave.  A  W.   4th  St..  Cleveland.  Ohio. 

United  Conveyor  Corp..  Old  Colony  BIdg.. 
Chicago,  III.    "Simplex." 

Webster  Mfg.  Co..  Tiffin,  Ohio. 

We llman-Seaver- Morgan  Co.,  The.  T00II 
Central  Ave..  Cleveland.  Ohio.  "W- 
S-M." 

COAL  AND  ORE  BRIDGES.— See  Ore 
and  coal  bridges,  loaders  and  unloaders. 

COAL     CRUSH 6RS;— These^    are     heavy 


rolls    studded 


eth     i      .. 


tween  the  rolls.  They  are  arranged  both 
In  pairs  or  In  a  group  having  four  or  more 
rolls.  As  pieces  of  harder  material,  such 
as   links   of    a   chain,    bars  of   Iron,   spikes. 


es, 

gle 
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car  couplers,  etc..  occasionally  And  their 
way  into  the  crusher,  especially  with  run- 
of-mlne  coal.  It  must  be  provided  with  some 
relief  or  spring  device  that  will  operate  to 
keep  the  crusher  from  being  broken. 

Anthracite  coal  does  not  require  crush- 
ing, but  where  bituminous  coal  is  used  It 
Is  almost  always  crushed  after  it  comes 
from  storage  and  before  it  Is  delivered  lo 
the  bunkers. 
Manufacturers: 

A  Hi  s- Chalmers  Mfg.  Co..  Milwaukee,  Wis. 
Bartlett  &   Snow  Co..    The  C.   O..   Cleve- 
land, Ohio. 
Beaumont   Co.,    Inc..    R.    H.,    315-19    Arch 

St.,   Philadelphia.  Pa. 
Canadian    Mead-Morrison    Co.,    Ltd..    285 
Beaver  Hall  Hilt.   Montreal,  Que.,  Can. 
Fuller-Lehlgh   Co..    Fullerton.    Pa. 
QRUENDLER     PATENT     CRUSHER    & 
PULVERIZER    CO.,    928    N.    Main    St., 
St.  Louis.  Mo.     "Gruendler"  heavy  duty 
coal  crushers  and  pulverisers  are  cor- 
rect In  principle,  In  design  and  durably 


Qruendler  Coal  Crusher 

to  stand  up  under  hard  usage  and  to 
give  steady,  uninterrupted  service  with 
the    utmost    economy    of    power    and 


sturdily    built.      The    inte 
tion  Is  of  the  best  steel, 


parts  and  saves  40%  in  power  c 
Hon    and    about    90%    in    lubriemn..      n 
mighty    machine,     built    stationary     or 
portable.    Dally  capacity,  3  lo  300  tons 

Jeffrey  Mfg.  Co..  1st  Ave.  ft  4th  St..  Co- 
lumbus. Ohio. 
LINK-BELT    CO..   329   W.    39th  St.,  Chi- 

Malne'Electrlc  Co..  Inc..  The.  35  Com- 
mercial St.,  Portland.  Me.     "Maine." 

Marlon  Machine  &  Foundry  Co..  Marlon, 
Ind. 

Mead-Morrison  Mfg.  Co..  12S  Preacolt  St., 
East  Boston.  Mass.  i 

Orion  &  Sleinbrenner  Co..  60S  5.  Dear- 
born St..  Chicago,   111. 

Robins  Conveying  Belt  Co.,  13  Park  Row. 
New  York,  N.  T. 

Stroud  ft  Co.,  E.  H..  928-934  Fullerton 
Ave..  Chicago.  111. 

Union  Engineering  Co..  The.  Cuyahoga 
Ave.  &  W.  4th  St.,  Cleveland,  Ohio. 

United  Iron  Works.  Inc..  Ridge  Arcade 
Bldg.,    Kansas   City.   Mo. 

Vulcan     Iron    Works,    730    S.     Main     St.. 


■'WilUami 

COAL  CUTTING  AND  MINING  MA- 
CHINES, ELECTRIC— The  coal  cutting 
machine  most  commonly  used  is  the  short- 
wall  cutter,  which  consists  essentially  of 
the  cutting  chain,  the  device  for  guiding 
It  and  the  driving  mechanism.  The  cutting 
chain,  which  has  small  cutting  tools 
mounted  close  together  on  the  links,  travels 
continuously  around  an  idler  at  the  end  of 
the  cutting  bar.  The  driving  mechanism  Is 
a  very  rugged  motor-driven  sprocket  and 
Is  enclosed  in  an  ex  plosion  proof  case  so 
(hat  it  may  be  used  in  an  atmosphere  con- 
taining explosive  gases.  As  they  must  be 
sometimes  used  In  very  restricted  spacn, 
the  machines  are  very  compactly  built. 
They  are  employed  lo  undercut  the  coal, 
the  chain  cutting  Its  way  in  the  length 
of  the  cutter  bar  and  then  moving  side- 
ways. There  are  many  other  applications 
of  electricity  to  coal-mlnlng  machinery. 
such  as  electrically  operated  shaking  and 
revolving  screens  for  sizing,  magnetic  sep- 
arators, hoists  of  the  winch  type  for  hoist- 
ing and  lowering  cars  over  steep  grades, 
scoop  hoists,  shovel  loaders  and  conveyors, 
underground  shovels,  and  also  haulage  sys- 
tems other  than  electric  locomotives. 
Also  see  Drills,  electric,  rock:  Fans,  mine; 
Hoists,    electric,    mine:    Locomotives,    elec- 


rlc,    mining:    Pumps,    electric,    mine:    Bep- 
trators,  magnetic  or  iron. 
Manufacturers: 

Canadian    Mead-Morrison    Co.,    Ltd..    285 
Beaver  Hall  Hill,  Montreal,  Que.,  Can. 
~      !    Machine    Co..    Cheery    Tree, 


14th 


Pa. 

Chicago    Pneumatic   Tool   Co.,    S 

St..  New  York,  N.  T. 
Fairmont  Mining  Machinery  Co..  10th  St. 

ft  Belt  Line.  Fairmont,  W.  Va.     'Fair 


Drills,   electric,   rock,   al 

adv.    pages    1203-1223.— Ad  V. 
Goodman    Mfg.    Co..    Halsted    St.    ft    48th 

PI..    Chicago.   111.      "Goodman." 
Jeffrey  Mfg.  Co..   1st  Ave.  &  4th  St.,  Co. 

lumbus.   Ohio.      "Arc wall." 
Kanawha  Mfg.  Co..  Charleston.  W.  Va. 
Mead-Morrison     Mfg.     Co..     125    Preacoti 

St..    East.  Boston.    Mass. 
Morgan  -Gardner  Electric  Co.,  2640  Shields 

Ave..  Chicago,  III.  , 
Pro*  Co..  Frank,  Terre  Haute.  Ind. 
Riverside  Iron  Works.  410  Riverside  Blvd. 

N.  E..  Calgary,  Alta.,  Can. 
Sullivan  Machinery  Co.,    122   S.   Michigan 

Ave.,  Chicago,  HI.  "Ironclad." 
COAL  HANDLING  IN  POWER  PLANTS. 
— c«a)  handling  embraces  everything  In- 
volved from  the  time  the  coal  arrives  at 
the  plant  until  It  is  fired  into  the  boiler 
furnace.  Apparatus  required  depends  upon 
whether  the  coal  comes  in  by  railroad, 
steamer  or  wagon:  whether  the  coal  Is  de- 
livered to  the  boiler  room  or  storage  pile; 
and  whether  the  coal  must  be  elevated  be- 
fore passing  by  gravity  to  the  Are.  The 
best  form  of  installation  is  that  which  ac- 
complishes the  task  at  lowest  expense. 

Coal  storage  Is  advisable  against  seasonal 
emergencies  and  permits  buying  at  low 
market  prices.  Ordinarily,  space  prevents 
sufficient  coal  being  stored  except  for  the 
former  condition,  which  in  most  plants 
means  about  10  weeks'  supply.  With  bi- 
tuminous coal  there  is  always  danger  of 
spontaneous  combustion  unless  the  coal  *" 
curcfullv  selected  and  stored  by  elimlnatl; 
circulation  of  air  through  the  pile  or  el 
furnishing "     '    "- ' 


■  bottom  of  .thi 
pile.  Any  coal  size  above  egg  is  safei 
than  sizes  below.  Coal  that  has  been  ex- 
posed to  the  weather  several  weeks  aftei 
mining  before  storage  Is  unlikely  to  cater 
flre. 

Underwater  coal  storage  eliminates  fin 
hazards  but  Is  expensive.  Concrete  struc- 
tures  for  underwater  storage  with  capaci- 


Apparatus  for  handling  coal  In  storagi 
that  Is.  for  unloading,  storing  and  re 
claiming,  should  do  the  work  expedltioual! 
with  a  minimum  breakage,  as  breakage  In 
creases  the  likelihood  of  heating  and  in- 
creases the  waste  in  burning.  For  low  cost 
of  handling  the  locomotive  crane,  the  drag 
line  and  the  portable  conveyor  are  being 
Wld«ly    u.fcd    for   the    average    plant,    T 


bridge 


for  "the  largest  coal  piles  located  along 

docks.      The    locomotive    crane   can    handl< 
240   tons  of  coal 


r  hour  and  will  i 


t  the   rate  of 

over  short  distances. 

Coal  for  current  use  in  the  boiler  room 
may  be  unloaded  by  grab  bucket  and 
hoisted  to  the  coal  hoppers:  It  may  be 
dumped  Into  a  pit  and  conveyed  by  belt 
or  bucket  conveyors  to  the  hoppers:  or  it 
may  be  unloaded  and  moved  by  some  form 
of  portable  belt  or  bucket  conveyor.  As 
handling  costs  money,  causes  deterioration 
of  the  coal  and  requires  space,  needless 
handling  should   be   avoided. 

The  most  advantageous  condition  with 
mechanical  firing  is  when  the  coal  hoppers 
or  bunkers  are  above  the  boilers,  econo- 
mizing floor  space  and  permitting  feeding 
the  stokers  by  gravity.  Such  bunkers 
should  be  of  steel,  cement  lined  to  prevent 
corrosion  and  erosion,  and  should  have 
sides  that  slope  with  an  angle  of  about 
45  degrees  so  that  the  coal  will  slide  down 
without  the  need  of  shoveling.  Individual 
bunkers  for  each  holler  prevent  the  spread 
of  fires,  facilitate  plant  and  unit  tests,  per- 
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mlt  the  use  of  different  coals  and  add  to 
flexibility  and  reliability.  Circular  bunkers 
cost  considerably  less  than  rectangular  ones 
but  have  less  storage  capacity.  From  the 
coal  bunkers  the  coal  passes  to  the  fur- 
Coal  feed  is  controlled  by  gates  or  valves, 
sometimes  being  located  In  the  spout  Is 
well  as  at  the  bottom  or  the  hopper. 

One  of  the  first  requirements  for  eeonomy 
1s  that  the  coal  Input  and  steam  output  be 
measured.  These  two  give  the  over-all  ef- 
ficiency of  the  plant  or  unit.  Coal  meters 
should  advisably  measure  the  coal  con- 
sumed by  each  boiler;  coal  scales  should 
show  the  total  plant  consumption.  Coal 
meters  may  be  Installed  In  the  coal-hand- 
ling system  before  the  coal  goes  to  the 
hunkers;  they  may  be  Installed  In  the 
spouts,  one  meter  per  furnace,  and  the 
scale  may  he  of  the  traveling  type,  one 
meter  or  scale  serving  the  entire  holler 
room,  as  when  the  monorail  and  telpherage 
methods   of  coal   handling  are   used. 

The  coal  crusher,  through  which  all  coal 
passes  before  It  goes  to  the  Turns ces.  and 
stoker  hoppers  is  often  desirable,  especially 
when  ooal  fs  received  direct  from  the  mine 
The  crusher  produces  more  uniform  coal 
sizes  and  therefore  less  waste  and  higher 
combustion;  It  permits  the  ■  best  sizes  to 
be  used  for  storage  and  the  best  sizes  to 
be  prepared  for  combustion. 

COAL,  PULVERIZED— Sec  Pulverised 
coal. 

COAL  SAVERS.— Trade  name  for  asbes- 
tos insulation  manufactured  by  R.  E. 
Kramig  ft  Co.,  Sth  St.  &  Eggleston  Ave., 
Cincinnati,  Ohio. 

COAL  STORAGE.  BUNKERS.  BINS, 
ETC.— Bunkers  or  bins  are  generally  placed 
under  the  roof  of  a  boiler  house  to  pro- 
vide a  supply  of  coal  sufficient  to  operate 
ernal 

m    plants    not    having    the 

vlded.  They  are  generally  arranged  to 
feed  coal  to  the  furnaces  by  gravity 
through  spouts. 

Bunkers  are  generally  made  with  a  steel 
framing  having  a  concrete  lining  faced  with 
some  hard  substance  for  large  plants. 
Some  smaller  plants  have  plate -steel  bunk- 
ers of  the  suspended  type  and  lined  with 
concrete,  while  others  have  a  reinforced 
concrete  construction  throughout.  Rec- 
tangular bunkers  are  widely  used  as  they 
have  a  larger  capacity  than  circular  ones, 
but  cost  more  to  build. 

Manufacturers: 

Downlngtown  Iron  Works.  Inc.,  Downlng- 
town.   Pa. 

Guarantee  Construction  Co..  140  Cedar 
St..  New  York,  N.  T. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron -Steel  Mfg. 
Co.,   East   63rd    St.,   Cleveland.    Ohio. 

Webster   Mfg.   Co.,   Tiffin.   Ohio. 

COATES       CLIPPER        MFG.        CO.— 297 

.St..   Worcester.  Mass.     Manufac- 

~  rilling  outfl 

shearing   i 

_  ..-easurer.  George  H. 
umics:  vice-president  and  general  man- 
ager. Albert  J.  Garner;  secretary,  Charles 
E.    Bieth. 

COATESVILLE  BOILER  WORKS.  — 
Coatesvllle.  Pa.  Manufacturers  of  fire- 
tube  boilers,  power  plant  tanks,  etc.  Main 
office  and  factory.  Coatesvllle.  Pa.  Branch 
offices.  30  Church  .St..  New  York,  N.  Y.; 
Morris  Bidg..   Philadelphia,  Pa. 

COBALT.— A  white  metal  with  properties 
nimilar  to  nickel.  Symbol  Co;  at.  wt.  59; 
op.  gr.  8.7.  The  metal  is  used  in  making 
the  cobalt -chromium  alloy  stellite,  in  mak- 
ing   cobalicrom     (a    high-speed    steel    r~ 


the    i 


plating,  giving  a  deposit  like  nickel  plat- 
ing. For  this  purpose  a  solution  of  cobalt- 
ammonium  sulphate  or  cobalt  sulphate  sat- 
urttted  with  boric  acid  Is  used.  The  prin- 
cipal source  of  the  metal  Is  the  cobalt- 
sllv.r  mine  district  in  Ontario;  con- 
siderable is  also  produced  bv  the  Missouri 
Cobalt  Co.  at  Frederick  town.  Mo.  The 
Canadian  output  In  1919  amounted  to  420 
tons  of  cobalt  oxide  and  sulphate  and  7G 
Inns  of  metal.  The  melal  is  worth  about 
J  2. 50  per  lb. 

COBB  ELECTRIC  APPLIANCE  CO.— 
Lanesvllle  Terrace.  Boston.  Mass.  Manu- 
facturer of  electric  healing  devices,  urns, 
vukanlzers,  controlling  systems.  Business 
established  1920.  President,  A.  B.  Cobb; 
secretary,  George  L.  Ellsworth;  treasurer, 
Alonzo  J.   Shadtnan. 
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COCH  ECO.— Trade  name  (or  fiber  prod- 
ucts manufactured  by  J.  Spaulding  *  Sons 
Co..  Inc.,  BOO  Wheeler  St.,  Tonawanda, 
N.  T. 

COCHRANE.— Trade  name  for  power 
plant  specialties  manufactured  by  the  H. 
8.  B.  W.  Cochrane  Corp.,  17th  St.  ft  Alle- 
gheny Ave.  Philadelphia,  Pa. 

COCHRANE  CHEMICAL  CO.— 432  Dan- 
forth  Ave..  Jersey  City.  N.  J.  Manufac- 
turer of  Insulating:  and  sealing  compounds. 
cements,  paints,  etc.  Business  established 
1187.    Samuel  Cochrane,  sole  owner. 

COCHRANE  MFG.  CO.,  F.  W.— E829  S. 
Vermont  Ave.,  Lob  Angeles.  Cal.  Manu- 
facturer of  electric  razor  blade  resharpen- 
lng  machines.     W.  D.  NI*.   '"""" 


C.  O-  D. — Trade  name  for  current  Indi- 
cators manufactured  by  the  Roller-Smith 
Co.,  US  Broadway.  New  York.  N.  T. 

CODO  CO.,  E.  J.— 700-708  S.  Caroline  St., 
Baltimore,  Md.  Manufacturer  of  tanks. 
President,  Thomas  D.  Pennlman;  vice- 
president,  Henry  H.  Wlegand. 

CODE  SIGNALING  SYSTEMS.-See  Sig- 
naling systems,  code  calling. 

CODES,  ELECTRICAI There  are  sev- 
eral codes  of  rules  In  use  In  the  United 
States  relating  to  installation  and  operation 
of  electrical  equipment.  These  are  de- 
scribed under  their  respective  titles.  See 
National  Electrical  Code;  National  Elec- 
trical Safety  Code;  Factory  Mutual  Code; 
Millers'  Code;  Rules  for  electrical  equip- 
ment In  coal  mines.  Also  see  State  elec- 
trical rules;  Munlolpal  electrical  rules: 
Insurance  safety  standards. 

CODES,  SIGNALING.  —  Signaling  by 
means  of  wire  telegraph  or  radio  telegraph 
Instruments  involves  the*  use  of  a  code, 
which  Is  merely  an  arbitrary  arrangement 
of  signals  used  to  represent  letters  or  for 
the  sake  of  brevity  to  Indicate  groups  of 
letters,  words  or  groups  of  words.  The 
Morse  code  Is  generally  employed  in  this 
country  for  telegraph  purposes  and  the 
Continental  code  Is  n— ■  '"-  -J:-  - 
muni  cat  Ion  and  for  i 
municatlon  in   Europe. 

COE  MFO.  CO.,  W.  H.— Providence.  R. 
I.     Manufacturer  of  bronze   powders,    etc. 

COERCIVE  FORCE.— The  value  of  the 
magnetizing  force  necessary  to  reduce 
residual  magnetism  to  zero  is  called  coer- 
cive force.     (See  Residual  magnetism.) 


wrenches.  Business  established  1840. 
President  and"  treasurer.  F.  L.  Coes;   vloe- 

8 resident.  F.  C.  Smith,  Jr.;  secretary.  M.  E. 
lobbins;  general  manager.  Frederick 
Searte;  sales  manager,  L.  Coes.  Sales  rep- 
resentatives, J.  C.  McCarty  A  Co..  2B  Mur- 
ray St..  New  York,  N.  Y.i  J.  H.  Graham  & 
Co..  113  Chambers  St.,  New  York.  N.  Y. 

COFFEE  GRINDERS,  PERCOLATORS, 
ROASTERS,  URNS.— See  Grinders,  electric. 
coffee;  Percolators,  coffee,  electric:  Roast- 
ers, coffee,  electric;  Urns,  coffee,  electric. 


COFFER  DAM.— Coffer  dams 


...  i.  Interlocking  sheet  ateel  _.. 

_  _.  a  double  row  of  wooden  piling  with  a 
puddled  olay  filling  are  the  most  common 
forms  In  use. 

COFFIELD  WASHER  CO.,  THE.— Day- 
ton, Ohio.  Manufacturer  of  electric  wash- 
ing machines.  President,  J.  L.  Comeld, 
St.;  vice-president.  Frank  Reeves:  secre- 
tary and  treasurer,  R.  E.  Cotfleld:  gen- 
eral manager.  W.  G.  Stowell;  sales  man- 
ager, W.  J,  Bkelton. 

COFFIELD  WASHER  CO.  OF  CANADA. 
LTD.— 1£1  S.  James  St.,  Hamilton,  Ont.. 
Can.  Manufacturer  of  electric  washing 
machines.  President,  Harry  Bloom;  vice- 
president,  Walter  C.  Brittaln:  secretary 
and   treasurer,    Albert   K.    Trimble. 

COFFMAN,  THE  ORIGINAL.— T  r  a  d  « 
name  for  electric  hair  cutters,  driers  and 
vibrators  manufactured  by  the  Barbers' 
Electric  Specialty  Co..  4204  Troost  Ave.. 
Kansas  City,  Mo. 

COHERER,  CARBON-M  ERC  U  RV.— A 
form  of  detector  used  In  radio  com; 
tlon  which  consists  of  a  globule  of  : 
held  in  light  or  Imperfect  contact  w 
bon  electrodes.  This  type  does  not 
tapping  to  restore  it  to  the  sensitlv< 
tlon  after  current  has  passed  and 
reason  is  sometimes  called  : 


■i  auto-coherer. 


COHERERS  AND  DECOHERERS.— A  co- 
herer Is  a  device  used  In  the  early  days  of 
radio  communication  for  detecting  radio 
signals.  It  consists  of  a  tube  containing 
iron  and  nickel  filings  with  an  electrode 
inserted  at  each  end.  The  presence  of  a 
weak  high-frequency  current  changes  the 
conductivity  of  the  filings  which  in  turn 
changes  the  current  In  a  local  relay  cir- 
cuit.     The    effect    produced     by    the    hlgh- 


Montclalr.  N.  J.       

Chicago  Radio  Laboratory.  Ravenswood  ft 

Schreiber  Avea..  Chicago.  III. 
Cramer  ft  Swain.  2916  N.  l«th  St.,  Omaha, 

Nebr. 
De  Forest  Radio  Telephone  ft   Telegraph 

Co..    1416    Sedgwick    Ave..    Ne — 

N.  Y. 
Great  Lakes  Radio  Supplies  Co.. 

National     Bank     Bldg..     Kim  hi 

■*RVA." 
Kennedy   Co..   The  Colin 

St..  San  Francisco,  Cal. 
SIGNAL  ELECTRIC  MFG.  CO..  Menoml- 

COHN  *  BOCK  CO.,  THE — Princess 
Anne.  Md.    Producer  of  wood  pole  steps. 

COIL  ANTENNA.— See  Antenna,  radio. 

COIL,  ARMATURE.— A  coll  consisting  of 
one  or  more  turns  of  a  conductor  which  are 
grouped  together.  Insulated  as  a  group 
from  adjacent  colls  and  from  the  armature 
core,  and  formed  to  fit  accurately  into  the 
armature  slots  usually  provided  for  receiv- 
ing them. 

COIL,  DRAINAGE.— A  coil  bridged  across 
a  telephone  line  with  Its  exact  electrical 
center  tapped  to  ground.  It  Is  to  permit 
static  electricity  to  escape  to  earth  "— ' — 

enough  accumulates  to  Jumr   

in  the  arrester.     The  lattei   ....  „  „ 

which  at  times  Interferes  with  talking. 

COIL.   DUMMY  ARMATURE A  coll  put 

on  an  armature  to  till  up  a  space  but  not 
connected   Into  the  armature  circuit.     Such 


York. 


)   Second 


across  the  gap 


winding 

tagnetfze  the  core  and  thus  produce  the 
magnetic  field  of  a  motor  or  generator.  In 
high-speed  turbogenerators  the  field  colls 
are  generally  wound  one  turn  at  a  time  In 
slots  milled  Into  the  surface  of  a  solid  steel 

COIL,   HOI. DING. —This  Is  an  impedance 


i  being  shown. 


rouble,   however,   if  the  t 


r  for 


COIL,  IMPEDANCE  OR  RETARDATION. 

— A  coll  whose  duty  la  to  prevent  or  reduce 
the  Bow  of  alternating  current,  while  per- 
mitting direct  current  to  pass.  It  usually 
has  a  complete  magnetic  circuit  In  Iron. 
These  co  I  la  are  often  used  on  telephone 
lines. 

COIL  PRESS.— A  press  for  accurately  and 
compactly  forming  a  col]  to  desired  dimen- 
sions.      See    Presses,    armature,     field    and 

COIL  PRESSES.— Coll  presses  are  ma- 
chines  used   to  form   coils   that   have  been 


pressed     into    shape,     small    change 

'     to    the     cross-section     of    the     po: 

This    is    also    true    of    transform! 

nd  colls  for  lifting  magnets  and  othe 

'' *      »  coil-forming 


machines. 
Manufac< 


ing  loading  colls,    repeating  colls, 

tlon  coils,  etc.  They  generally  have  a 
bobbin  on  which  sufficient  tape  for  the  coll 
la  wound.    The  bobbin  runs  on  a  split  guide 


!   Works.  77  Washington 


a  of  colls,  such  i 


-Ing  a 


1  the  c 


closed  the  ring  and  coll  are  linked  together. 
The  bobbin  then  rotates  on  the  ring,  pass- 
ing In  and  out  of  the  coll  at  each  revolu- 
tion. A  turn  of  tape  is  put  on  at  each 
revolution  and  springs  on  the  bobbin  so 
control  its  action  that  a  uniform  tension  Is 
maintained  on  the  tape  while  it  Is  being 
applied. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 

St.,  N.,  Boston.  Maes. 
Chattanooga   Armature  Works.   1-S   Dun- 
can Ave.,  Chattanooga..  Tenn. 
Columbia    Machine    Works    &    Malleable 
Iron  Co..  Atlantic  Ave.  ft  Chestnut  St., 
Brooklyn,   N.   Y. 
Electrical   Manufacturers  Equipment  Co., 
718    Postal    Telegraph    Bldg.,    Chicago, 
111.    "Segur." 
COIL  TESTING  SET.— A  special  form  of 
transformer    for    testing    the    insulation    of 
wound  coils.     See   Transformers,  hlgh-ten- 

COIL,      TORROIDAL.— This     is      a     coll 

wound  on  a  closed  magnetic  circuit  which 
is  in  the  form  of  a  circular  ring.  It  has 
less  external  field  than  other  forms.  Tor- 
roidal  coils  are  much  used  in  telephony 
and  may  be  either  Impedance,  loading  or 
repeating  colls,  depending  on  their  wind- 
ing. They  are  often  constructed  with  an 
iron  core  made  of  very  fine  iron  wire  cov- 
ered with  a  thin  Insulation  of  cellulose  or 
enamel  to  reduce  eddy-current  losses.  In 
some  of  the  more  recent  forms,  electrolytic 
Iron,  compressed  into  rings  under  hydraulic 
pressure  has  been  used  with  success.     The 

high  permeability,  high  resistivity  and  low 
hysteresis  and  eddy- current  losses. 

The  windings  depend  upon  the  type  of 
coll  and  are  almost  always  wound  directly 
over  the  core  (by  means  of  a  coil-winding 
machine)  with  fine  magnet  wire,  often 
enameled. 

COIL,  TRANSFORMER.  PANCAKE— A 
coll  wound  In  the  form  of  a  thin  disk:,  often 
of  only  one  layer  of  copper  ribbon,  the 
turns  being  separated  by  asbestos  Insulat- 
ing tape  Or  other  suitable  insulation.  Also 
see  Coils,  transformer. 

COIL-WINDING  MACHINE  S.— Coll- 
windlng  machines  are  made  In  a  number 
of  forms  because  of  the  great  variety  of 
coils  that  may  be  machine -wound.  For 
winding  armature  coils  a  distinct  type  of 
machine  is  used;  see  Armature  winding 
.machines.  Many  winding  machines  re- 
semble a  lathe,  although  for  small  colls  a 
very  simple  machine  Is  adequate.  These 
consist  merely  of  a  horizontal  spindle  to 
which  the  coll  core  may  be  fastened  and 
rotated  either  by  foot  or  by  a  small  motor. 
A  spool  of  the  wire  to  be  used  is  placed  In 
a  holding  device  and  the  wire  is  guided 
onto  the  core  either  by  hand  or  through  a 
special  guide.  Various  modifications  and 
nade  on  this  principle  tr 


get    the  _. 


)  for 


■rmlt 
i   of 


_jils  have  a  honeycomb  arrangem 

of  the  wire  that  is  provided  by  a  special 
guiding  device.  Some  very  large  colls,  such 
as  those  made  of  copper  strap  or  heavy 
copper  wire  or  rod.  are  wound  on  heavy 
lathes  and  other  similar  machines  for  that 

Torroldal  coils  require  another  type  of 
machine,  which  la  very  similar  to  the  coil- 
laplng  machines  described  above.  The  bob- 
bin in  this  case  Is  filled  with  wire  to  be 
used  Instead  of  tape. 

Manufacturers: 

Becker  Electric  Works,  3066  Lincoln  Ave.. 
Chicago,  III. 

BELDEN     MFG.     CO.,     2300     S. 


Host. 


„  Chlca 
i  Armi 


.  in. 


;  Works,   77  Washington 
at.,  in..  Boston.  Mass. 
Columbia     Machine     Works    &    Malle-ble 
Iron    Co..     Atlantic     Ave.     ft     ChesXiut 
St..    Brooklyn,    N.    Y. 
Dominion  Steel  Products  Co.,  Ltd.,  Brant- 
ford.  Ont.,  Can. 
Elsler  Engineering  Co.,   Charles,    16  Kirk 

Electric  Brazing  &  Welflin-  "whine  Co.. 

Inc.,    30   Church    St..    New  York,    N.   Y. 

"Contlneolls." 
ELECTRIC     SERVICE     SUPPLIES     CO., 

17th  ft  Cambria  Sts.,   Philadelphia,  Pa. 

The  Segur  ■■---*-■ 


,   prese 


i   line   of 


designed  for  the  practical  n 


tufacture 


ner  and  with  a  minimum  labor  cost. 
The  complete  line  consists  of  the  fol- 
lowing;    Hair-pin     loop     winder,     coH 


COILING 
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Segur  Armature  Coll  Winder 

mutator  Screw  press,  fleld  and  magnet 
wire  taping  machines,  armature  cop- 
per  bar  bender. — Adv. 


Hanov 


SOI     S. 


_       .3   film 

of    a   special 


Peerless    Equipment 

Thordarson    Electric    Mfg. 
Jefferson  St..  Chicago.  Ill, 
FMVRRSAL    WINDING    CO.     95   South 
St.      Boston,    Mass.       "Lee  eona."      (See 
display  adv.  page  1317.) 
COILING        MACHINES        FOR        FINE 
WIRES     AND     FILAMENTS.— These     ma- 
chines   are     used    to    coll    resistance    wire 
used    In    malting   various   kinds   of   heating 
elements    and    also    for    coiling    lamp    fila- 
ments.     The    object    of    colling    is    to    get 
a    long    length    of    fine    wirt    into    a    small 
space    and.    In    the   case   of  lamp   filaments 
rnr    ana-tilled    tungsten    lamps,    to   concen- 
"'-lent.      The   machines  consist 
nandrel    upon    which    a   con- 
of    the    fine    wire    Is   wound. 
Some  resistance  coils  are  not  in   the  form 
of   a   hell  j    but   are  wound   on   special   ma- 
chines   to    have    a    zigxag    rorm    tike    that 
obtained    by    flattening    out    a    spiral    coll. 

Sleeper    &     Hartlev,     Inc.,  '335    Chandler 

St..  Worcester.  Mass. 
COILS.      ARMATURE      AND      FIELD.— 

Many  electrical  manufacturers,  especially 
those  having  a  seasonal  demand,  find  It  an 
advantage  to  buy  windings  instead  of  wire. 
I.  e„  buy  their  armature  and_fleld  coils  al- 
ready   wound    and    forn 


jrned  out  coils  Is  greatly  faclll- 

Manufacturers: 

ACME  'WIRE    CO.,    THE.    Dlxwell    Ave., 
.  Conn.     {See  display  sdv. 


BRI.DEN  MFG.  CO.,  2300  S,  Western 
Ave..    Chicago.   111. 

Boston  Armature  Works.  77  Washington 
St,  N..  Boston.  Mass. 

Canada  Wire  &  Cable  Co..  Ltd.,  2410  Dun- 
das  St..  West.  Toronto,  Ont„  Can. 
"Canada." 

Canadian  Westlnghouae  Co..  Ltd..  San- 
ford  &  Myler  Sts..  Hamilton,  Ont..  Can. 

Chattanooga  Armature  Works,  1-8  Dun- 
can Ave..  Chattanooga,  Tenn. 

Cleveland  Armature  Works.  Inc.,  4732-35 
St.  Clair  Ave..  Cleveland.  Ohio. 

Columbia  Machine  Works  &  Malleable 
Iron  Co.,  Atlantic  Ave.  &  Chestnut 
St..    Brooklyn.    N.    Y. 

Doubleday-Hlll  Electric  Co..  719-21  Lib- 
erty Ave..   Pittsburgh.  Pa. 

Doyle- Da  cos  t«  Mfg.  Co.,  EaBton.  Pa. 

Dt'DLO  MFG.  CO..  Wall  St.,  Fort 
Wayne,  Ind.  (See  display  adv.  page 
1250.) 

Eby  Mfg.  Co.,  H.  H.,  13th  &  Wallace  Sts., 
Philadelphia.  Pa. 

Electric  Motor  &  Engineering  Co..  The. 
2nd  St.  S.  W.  &  B.  &  O.  R.  R.,  Canton. 
Ohio. 

Electrical  Products  Mfg.  Co..  69  Sprague 
St.,  Providence.  R.  I. 


Elliott-Thompson  Electric  Co..  The.  203- 
206  St.  Clair  Ave..  E..  Cleveland.  Ohio. 

Gee  Electric.  Co..  Wheeling,  W.  Va. 

(iiiNKllAL  ELECTRIC  CO..  Schenec- 
tady. N.  T.   (See  adv.  pages  1203-1223.) 

Good  Mfg.  ■Co..  The.  160  N.  Wells  St., 
Chicago,  111. 

Hall  Switch  &  Signal  Co.,  Garwood.  N.  J. 

INDEPENDENT  LAMP  &  WIRE  CO., 
1737  Broadway.  New  York,  N.  T.  (See 
display  adv.   page  1251.) 

Kilbourne  &  Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way.  Seattle.  Wash.    "K  &  C." 

Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St.,  Toronto, 
Ont..  Can. 

Leacock  Co..  A.  M..  291-5  Cortlandt  St., 
Belleville,  N.  J. 

Major  Electric  Co.,  M.  E.,  Wilkes-Barre, 
Pa. 

Munnlng  &  Co..  A.  P..  Church  St.,  Mata- 
wan.  N.  J. 

RocKiiiisTos  I'RomvTS  Corp.,  p.  O. 

Drawer  11(12.  New  Haven.  Conn. 
Itoebllng's    Sons    Co..    John    A..    Trenton. 

N.   J. 
Standard    Electric   Machinery    Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
Stlmple   &   Ward    Co..    520   Sandusky    St.. 

Pittsburgh.  Pa. 
Thomson  Co.,  Ltd.,  Fred.  9  St.  Genevieve 

St..  Montreal.  Que.,  Can. 
H'RSTlNGHOr™     KLW'TRIC     ft     MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1395-1402.) 
COILS,  CHOKE.— Air-o 
■     •   ■     ■  the  llghtnl 


isforn 


hoke  back  surges  of  high 
wave  front  due  to  light- 
use,    thus    allowing    the 


frequency  or  stei 

arrester  to  discharge  imn  mimmijm  nuT- 
tlveness  and  minimum  strain  on  the  station 
apparatus.  These  colls  offer  little  Im- 
pedance to  the  normal-frequency  power 
current,  hut  very  substantial  Impedance  to 
high-frequency  currents  which  do  not  read- 
ily pass  through  them.  The  most  common 
forms  are  braced  cylindrical  colls  mode  of 
heavy  copper,  copper  clad  or  aluminum 
wire  or  rod.  The  hour-glass  type,  tapering 
In  towards  the  middle,  is  also  used  for  high 
voltages,  while  for  lower  voltages  flat  or 
"pancake"  colls  and  oil-Immersed  colls  are 
used.  Where  very  high  voltagea  are  em- 
ployed, the  choke  colls  are  often  mounted 
post    Insulators  outside   of  the  building. 


the   rr 


being 


colls    designed    for    outdoor    ( 


s  for 


Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge.  Mass.     "Acme." 

American  Radio  &  Research  Corp,.  21 
Park  Row,  New  York,  N.  Y. 

Bowie  Switch  Co..  Nevada  Bank  Bldg.. 
San  Francisco.  Cal. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  St«..   Hamilton.  Ont.,  Can. 

DELTA-STAR  ELECTRIC  CO.,  2433-53 
Fulton  St..  Chicago.  III. 

Eby  Mfg.  Co..  H.  H„  13th  &  Wallace  Sis.. 
Philadelphia.  Pa. 

ELECTRIC  POWER  EQUIPMENT 
CORP..  13th  &  Wood  Sts.,  Philadelphia, 
Pa.  Choke  colls  for  Indoor  and  outdoor 
service,  including  upright.  Inverted 
and  45'  types.  Either  cylindrical  or 
hour  glass  shapes.  For  flat  or  pipe 
mounting.  See  display  advertisement 
on  page  1M1.— Adv. 


Electrical  Products  Mfg.  Co.,  69  Sprague 
St..   Providence,    R.  I. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Made  for  Indoor  and  out- 
door service,  for  all  a-c.  circuits  above 
1.000  volts.  Colls  are  either  cylindri- 
cal, hour-glass,  or  the  suspension  type. 
(Bulletin  -Y1584.)  See  adv.  pages  1203- 
1223.— Adv. 

HI-VOLTAGE  EQUIPMENT  CO.,  3305 
Croton     Ave..     Cleveland,     Ohio.       "Hi- 

Voltage." 

Hlckey  &  Schneider,   Inc..   434-43  E.  Jer- 
sey St..  Elisiibelh.  TV.  J.     "H  &  S." 
KELLOGG    SWITCHBOARD   &   SUPPLY 

CO..   Adams  &   Aberdeen   Sts.,  Chicago. 


....     (See  display  advert  isen r 

1327.) 

Kennedy  Co..  The  Colin  B„  140  Second 
St..  San  Francisco.  Cal. 

Kilbourne  &  Clark  Mfg.  Co..  3451  E.  Mar- 
ginal Way,  Seattle,  Wash.     "K  &  C." 

Leacock  Co..  A.  M-,  291-5  Cortlandt  St.. 
Belleville.  N.  J. 
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LINE  MATERIAL  CO.,  S.  Milwaukee, 
Wis.      (See  display  adv.   page  1278.) 

Maxwell  Engineering  &  Mfg.  Co.,  tl 
Broodwav.  New  York,  N.  Y.     "Memco." 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
&  Waterman  Sts.,  St.  Lambert,  Que.. 
Can. 

ROYAL  ELECTRIC  MFG.  CO.,  506  E. 
40th  St..  Chicago,  111.  "Royal"  indoor 
and  outdoor  choke  coils  are  made  In 
numerous  types  for  all  voltages  from 
5600,  upward,  and  for  any  style  Of 
mounting.  Type  HSV-2  (Illustrated)  is 
a  standard  outdoor  design,  and  Is  fur- 
nished in  100;  200  and  300-amp.  ca- 
pacities, for  13,200,  22.000,  33.000.  44.000 
and    65.000   voltB.      All   colls   are   wound 


from  solid  copper  wire.     Insulators  are 

of  the  interchangeable  type  with  non- 
cement  attachments,  thus  avoiding 
loose  parts  on  account  of  cement.  All 
metal  parts,  except  coil,  are  hot  gal- 
van  Ixed.  Five  other  outdoor  models, 
with  flat  steel  bases  for  vertical,  and 
horizontal  (upright  or  inverted)  mount- 
ing are  supplied  In  1*0.  200  and  300- 
amp.  capacities,  for  voltages  ranging 
from  6600  to  66.000.  or  higher.  If  de- 
sired. "Royal"  Indoor  choke  coils  are 
supplied  in  five  types,  the  varied  fllies 
In  each  type  having  capacities  of  100 
to  600  amps,  at  6600.  13.200  and  22,000 
volts.  All  choke  coils  are  of  the  hour- 
glass type,  assembled  to  give  maximum 
rigidity,  and  wound  of  solid  copper 
wire.  They  will  carry  rated  load  ln> 
definitely  without  undue  heating.  Cy- 
lindrical coils  are  furnished  where  *' 
sired.     Each   type   can   be   supplied 


mblnat 


„  .nformatlon  of  "Roy- 
al" products.— Adv. 

SCHWEITZER  &  CONRAD.  INC..  4431- 
4439  RHvcTiswood  Ave.,  Chicago.  III. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

Western  Electric  Co..  Inc.,  195  Broadway 


Nov 


..  N.  ' 


WF-^TIVGHOUSE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.    pages    1395-1402.) 
COILS,   COOLING,   TRANSFORMER.- 

One   method   of  overcoming   this,    in   trai 
formers  of  100  kv-a.   capacity  and  over, 
to  provide  a  coil  of  pipe,   immersed  in  t 
oil.  through  which  water,  at  a  temperature 
many  degrees  below  the  oil  temperature,  is 
passed.      Every   precaution   is   taken   in   the 
Construction    of    the   cooling   coll    to    Insure 
thet    water   cannot    get   Into   the   oil.      The 
colls  are  made  from  seamless  tubing  1  to  3 
ins.  In  diameter:  they  have  no  Joints  within 
Ihe    tank    and    are    kept   wholly    below    the 

Manufacturers: 

Acme    Apparatus    Co..     27    Windsor    St., 

Cambridge.   Mass.     "Acme." 
Canadian    Westlnghouse    Co..    Ltd.,    San- 
ford  &  Myler  Sts..  Hamilton,  Ont..  Can. 
Cox.    f.    Fillmore.    Bayonnc,    N,    J. 
l'Jbv    Mfg.    Co..    II.    II..     13th    &    Wallace 

Sis.,  Philadelphia,  Pa. 
National  Pipe  Bending  Co..  The,  River  A 

Lloyd  Sts,.  New  Haven,  Conn. 
Walte    &    Bartlett    Mfg.    Co..    53    Jackson 

Ave..  Long  Island  City,  N.  Y. 
WESTINGHOUSE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh.  Pa.     |See  display 

adv.    pages    1396-1402.) 
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COILS,  ECONOMY,  ARC  LAMP — A  re- 
actance coll  used  with  enclosed  a -a  arc 
lamps  wired  In  multiple,  to  reduce  the  line 
voltage  (110  to  120  volts)  to  the  arc  voltage 
(10  to  80  volts.)  The  name  •■economy"  Is 
given  because  the  reactance  merely  reduces 
the  power-factor  and  does  not  occasion  a 
large  wattage  loss  as  would  a  series  re- 
sistor. These  colts  are  practically  obsolete, 
due  to  the  decreasing  use  of  multiple  arc 
lamps  except  for  picture  projection  and 
similar  service. 

Manufacturer*:  • 

Canadian  Westtnghouse  Co..  Ltd..  Sanford 
ft  Mvler  Sts... Hamilton,  Ont..  Can. 

WESTING  HOUSE  ELECTRIC  ft  MPQ. 
CO..  East  Pittsburgh,  Pa.     (See  display 


adv.   : 


)   1395-1 


netlc  circuits,  which  _, , „ 

.  direct  current  in  the  primary,  giving  a  suf- 
ficiently high  voltage  In  the  secondary  to 
produce  a  hot  spark.  The  primary  winding 
consists  of  a  few  turns  of  coarse  magnet 
wire  wound  over  a  core  consisting  of  a 
bundle  of  soft  Iron  wires.  The  secondary. 
having  a  large  number  of  turns  of  small 
magnet  wire,  usually  consists  of  two  or 
more  sections  which  are  mounted  on  a  tube 
over  the  primary.  The  coils  are  wound 
evenly-  In  layers  separated  by  sheets  of 
paper  of  other  Insulation,  by  means  of 
automatic  machinery  and  are  then  treated 
with  paraffin  or  some  other  impregnating 
and  Insulating  compound.  Ignition  or 
spark  colls  are  much  used  for  automotive 
engine  ignition  and  also  for  stationary  In- 
ternal-combustion engine  Ignition.  (Also 
see  Igniters.) 
Manufacturers: 

ACME   WIRE    CO..    THE.    Dixwell    Ave.. 
New    Haven,    Conn.     (See  display  adv. 
page  1248.) 
Adams    Morgan    Co..    Alvln    Place,   Upper 

Hontclair.  N.  J.     "Paragon." 
American   Bosch  Magneto  Corp..    Spring- 
field. Mass.     "Bosch." 
American    Radio    ft    Research    Corp.,    SI 

Park  Row,  New  York.  N.  Y. 
Apollo  Magneto  Corp..  Kingston,  N.  Y. 
Becker  Electric  Works.  3065  Lincoln  Ave., 

Chicago.  111. 
Canadian  Coll  Co..  Ltd..  Walkervllle,  Ont, 
Can.     "Canadian." 
-    Connecticut    Telephone    &    Electric    Co., 
Me  ride  n.  Conn.      "Connecticut." 
Detroit  Coll  Co..  438-447  Port  St.,  E..  De- 
troit, Mich.    "Detroit." 
Doyle  -Dacosta    Mfg.     Co..     Eaeton,     Pa. 

"Bushklll." 
DlTDIiO      MFO.      CO..      Wall     St..      Port 
Wayne,    lnd.      (See    display    adv.    page 
1260.) 
Eastern  Parts  Mfg.   Co.,    Inc..   1S6   Soring 

St..   New  York.  N.  Y.     "Pemko." 
Eby  Mfg.  Co..  H    H.,  13th  &  Wallace  Sts.. 

Philadelphia,  Pa. 
Eisemann    Magneto    Corp..    32    33rd    St.. 

Brooklyn,  N.  Y. 
Fansteel   Products   Co.,    Inc.,    North    Chi- 

Ooldbe'rg    Ozone    Machine    Co.,    SOO    Port 

Wayne  Ave..  Indianapolis,  lnd. 
Gray-Heath   Co.,   £44   N.    Parkslde   Ave., 

Chicago,  111.    "Sturdy." 
Hercules    Mfg.    Co..    2122    Northwestern 

Ave.,  Indianapolis.  lnd. 
JAB  Mfg.   Co..   65  Eagle  St..   Plttsfletd. 

Masa.     "J  ft  B." 
JEFFKRSON  ELECTRIC  MFO.  CO..  426- 

430  B.  Green  St.,  Chicago.  III. 
Kokomo      Electric      Co..      Kokomo,      lnd. 

■  Kingston." 
K-W    Ignition    Co..    The,    E.    30th    St.    A 

Chester  Ave..  Cleveland,  Ohio.     "K-W." 
Lemke    Electric    Co.,    609-513    Cedar    St.. 

Milwaukee,  Wis. 
Manhattan  Electrical  Supply  Co.,  Inc.,   IT 

Park  PL,  New  York,  N.  Y.    "Mesco." 
Marlon    Electrical   Mfg.    Co..    24   Cliff  St.. 

Jersey  City,  N.  J. 
Miller  ft  Johnson  Auto  Electric  Co.,  1400 

W.   Pico  St.,  Los  Angeles.  Cal.     "Miller 

HI -Speed." 
New  York  Coil  Co.  of  Penna.,  Inc.,  Mont 

Clare,  Pa. 
Niehoff    A    Co..   Inc.,   Paul  O.,    232-242   E. 

Ohio  St.,  Chicago,  111. 
Quick    Action    Ignition   Co.,    South   Bend, 

lnd.       "Quids  Action." 
Recording    ft    Computing    Machines    Co.. 

The,      1      Essex     Ave.,     Dayton.      Ohio. 

"Ohmer." 
Remy  Electric  Co.,  Anderson,  lnd. 
, SAMSON  ELECTRIC  CO..  Canton,  Mass, 
Thordarson  Electric  Mfg.  Co..  501  S.  Jef- 
ferson St..  Chicago.  III. 
COILS,  .INDUCTANCE,    RADIO.— Induc- 
tance  col  I  a   for   radio   circuits   have   been 
made  In  a  number  of  forms.    They  are  used 


e  constants  of  ■■ 


In  tuning,  to  so  change 

circuit  that  It  will  be  in  resonance  wnn 
another  circuit  to  which  It  Is  coupled  and 
between  which  energy  is  transferred.  Colls 
in  which  the  self- Inductance  may  be 
changrd  by  using  more  or  less  of  the  turns 
are  often  used,  while  for  very  large  changes 
several  colls  may  be  connected  In  series, 
with  one  variable  coll  to  give  the  proper 
small  variations. 

Both  cylindrical  colls  and  flat  spirals  are 
used.  The  cylindrical  colls  or  drum  coils, 
as  they  are  also  called,  are  made  in  the 
variable  form  by  having  sections  with  taps 
brought  out  and  connected  to  a  clip.     Slid 


ot  to  be  varied  are 

1  layers   having  a   ' 


Colls   that   i 

wound   In   s ... ...„    

__..      Flat   spiral   colls   i.  . 

generally  made  of  bare  copper  strap.     The 

of  a  clip  that  may  be  moved  to  any  place 
on  the  spiral.  Various  other  forms,  such 
as  open-ring  coils,  cylinders  that  turn  in- 
side of  other  cylinders,,  etc.,  are  also  made. 

Manufacturers: 

Acme  Apparatus  Co..  27  Windsor  St., 
Cambridge.   Mass.     "Acme." 

Adams  Morgan  Co..  Alvln  Place,  Upper 
Montclalr,  N.  J.     "Amco." 

American  Radio  &  Research  Corp..  21 
Park  Row,  New  York.  N.  Y. 

Bowman  A  Co..  A.  W..  23  Chnrch  St.. 
Cambridge.  Mass.  (Exclusive  distribu- 
tor. Franklin  Sales  Co..  26  N.  Franklin, 
Chicago.  III.) 

Chicago  Radio  Laboratory,  Ravens  wood 
ft  Schrelher  Aves.,  Chicago.  HI. 

Coto-Coll  Co.,  ST  Wlllard  Ave.,  Provi- 
dence. R.  1. 

Cramer  A  Swain,  2916  N.  16th  St.,  Omaha, 

Lateral. 
De  Forest  Radio  Telephone  ft  Telegraph 

Co.,    1415    Sedgwick    Ave.,    New    York. 

N.  Y.    "Honey  Comb." 
Eastern   Precision   Electrical   Instrument 

Co.,   68-71  Observer  St.,   ROvXvIlM  Cen- 
tre. N.  Y. 
Electrical   Products  Mfg.  Co.,   69  Sprague 

St..    Providence.    R.    I.      "Duo- Lateral." 
Kennedy   Co.,    The    Colin    B.,    140    Second 

St..  San  Francisco,  Cal. 
Klltzen  Radio  Mfg.   Co.,   Inc.,  Flett  Ave., 

Racine,  Wis. 
Modern  Radio  Equipment  Co..  27  S.  Broad 

St..  Elizabeth,  N.  J.  "Modern." 
Parkin  Mfg.  Co.,  San  Rafael,  Cal. 
Radio   Corp.    of   America,    333    Broadway, 

New  York,  N.  Y. 
Radio    Service    ft    Mfg.    Co..    454    Merrick 

Rd..    Lynbrook,    L.    I.,    N.    Y.       "Radio 


SIGNAL  ELECTRIC  MFG.  CO. 
nee,  Mich.     "Signal." 

Somervllle    Radio   Laboratory,    102   Heath 
St.,  Somervllle,  Mass.     "Sorala." 

COILS,  INDUCTION,  ELECTROTHEHA- 
PEUTIC— Elect  rotherapeutlc  or  medical  In- 
duction colls,  as  they  are  sometimes  called, 
are  merely  induction  colls  having  a  vibra- 
tor at  one  end  and  a  removable  magnetic 
core  that  may  be  moved  In  or  out  to  vary 
the  secondary  voltage  to  suit  conditions. 
Electrodes  designed  to  be  held  in  the  hand 
or  applied  to  other  parts  of  the  body  are 
usually  furnished  with  the  colls.  They  are 
provided  with  a  switch  so  that  the  primary 


These 


:  be  disc 
:olls      ~ 


ilso   fortn   a  part  of 


Medical  batteries,  i 
Manufacturers: 
American    Radio    A    Research    Corp.,    21 

Park  Row.  Niew  York.  N.  Y. 
DUDLO      MFG.      CO.,      Wall      St.,      Fort 
Wavne.    lnd.      (See    display    adv.    page 

Electrical  Products  Mfg.  Co.,  69  Sprague 

St..  Providence.  R.  I. 
Fischer  ft  Co..  Inc..  H.  G.,  2341  Wabansla 

Ave..  Chicago,  111.     - 
Goldberg    Ozone    Machine    Co.,    800    Fort 

Wayne  Ave..  Indianapolis,  lnd. 
International  X-Ray  Corp.,  336  Broadway, 

New  York.  N.  Y. 
Kemtrlck    &    Davis  Co.,    Lebanon,    N.    H. 

"K.  &  D." 
Kny-Scheerer  Corp.  of  America,  66-5S  W. 

23rd  St..  New  York.  N.  Y. 

Mcintosh  battery  &  optical  co.. 

217-223  N,  Desplaines  St.,  Chicago,  III. 
Bristow  farad  1c  coll.  voltage  Induction 
apparatus  operated  by  dry  batteries, 
for    diagnosis    end    treatment. — Adv. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.    "Signal." 

Victor  X-Ray  Corp.,  236  S.  Robey  St.. 
Chicago,  III. 

Vulcan  Electric  Co.,  229  So.  Los  Angeles 
St.,  Los  Angeles.  CaL     "Vulcan." 
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Walte  A  Bartlett  Mfg.  Co,  63  Jackson 
Ave.,  Long  Island  City.  N.  Y. 

Wappler  Electric  Co.,  Inc.,  162  Harris 
Ave..  Long  Island  City,  N.  Y. 

WESTERN  COIL  ft  ELECTRICAL  CO, 
200   6th   St.,   Racine,    Wis. 

COILS,  INDUCTION,  MISCELLANEOUS. 

An  Induction  coll  is  a  transformer  with 
an  open  magnetic  circuit  which  operates 
with  pulsating  direct  current  In  the  primary 
winding.  These  colls  are  used  In  laboratory 
work,  radio  telegraphy  and  telephony,  in- 
ternal-combustion engine  Ignition,  electro- 
therapeutics, telephony,  lighting  of  gas 
burners,  stimulating  plant  growth,  etc. 
They  are  useful  wherever  high  e.  m.  f.  and 


little 


inted  f 


ively  as  formerly 

because  direct  current  is  not  so  frequently 
available  and  a-c.  transformers  are  far 
more  efficient  and  powerful.  The  pulsating 
current  for  the  primary  Is  obtained  by 
means  of  an  interrupter  that  breaks  and 
makes  the  direct  current  rapidly:  A  con- 
denser Is  usually  shunted  across  the  inter- 
'   ilze  sparking  at  Its  contacts. 

„.,    wIt"  --  ..... 

la  ted  because  o 

Manufacturers: 

Adams   Morgan    Co..    Alvln    Place,    Upper 

Montclalr,  N.  J.     "Paragon." 
Ajn*    Electro  thermic   Corp..    636   E.    State 

St.,  Trenton,  N.  J. 
American    Radio    ft    Research    Corp..    21 

Park  Row.  New  York,  N.  Y. 
Becker  Electric  Works.  3065  Lincoln  Ave., 

Chicago,  III. 

BELDEN    MFG.    CO.,    230O    S.    Western 

Ave..  Chicago.  111. 
Brlggs   ft   Stratton   Go..    104T  Louis  Ave., 

Milwaukee,  Wis.    "Basco." 
Canadian    Westlaghouse    Co,    Ltd.,    San- 
ford &  Myler  Sts.,  Hamilton.  Ont.,  Can. 
DT.'DLO      MFG.      CO,      Wall      St..      Fort 

Wavne,    lnd.     (See   display   adv.   page 

1260.) 
Eby  Mfg.  Co,  H.  H„  13th  ft  Wallace  Sts., 

Philadelphia.  Pa. 
Electrical   Products  Mfg.  Co.,  69  Sprague 

St.,  Providence,  R.  I. 
Packard  Electric  Co,  Warren.  Ohio. 
Radio    Service    &    Mfg.    Co,    464    Merrick 

Rd,    Lynbrook,    L.    I.,    N.    Y.      "Radio 

Stimple    ft   Ward   Co..    520  Sandusky  St.. 

Pittsburgh.  Pa. 
Thordarson  Electric  Mfg.  Co.,  501  S.  Jef- 
ferson St,  Chicago,  111. 
COILS,  INDUCTION,  TELEPHONE.- 
Theso  colls  are  a  type  of  telephone  trans- 
former, usually  with  a  straight  laminated 
Iron  core  with  magnetic  return  in  air. 
They  have  either  two  or  three  windings  and 
perform,  the  function  of  a  stepup  trans- 
former. They  are  generally  used  In  the 
transmitting  circuit  of  a  telephone  set  and 
transmit  to  the  line  Impulses  or  waves  of 
higher  potential  than  those  produced  In 
the  transmitter  circuit.  They  are  always 
used  with  local-battery  sots,  but  not  with 
all  types  of  common- battery  telephones. 
The  primary  of  the  coll  Is  usually  wound 
over  the  bundle  of  Iron  wires  or  laminated 
coll  and  then  the  secondary  wound  over 
that.  The  ratio  Is  often  In  the  neighbor- 
hood of  one  to  four.  The  primary  coll  may 
have  a  resistance  of  from  less  than  one  to 
ten  ohms  and  the  secondary  from  20  to  160 
ohms.  It  Is  Important  "that  the-  particular 
type  and  size  of  coll  that  was  designed  for 
the  transmitter  be  used  with  It.  Induction 
colls  are  also  used  In  other  places  In  a  tele- 
phone exchange. 
Manufacturers: 
Becker  Electric  Works,  3065  Lincoln  Ave., 

Chicago,  m. 
Briggs   A   Stratton   Co,   1047   Louis  Ave.. 

Milwaukee,  Wis.     "Basco." 
Chicago  Hand    Phone  Co,    611   W.   Jack- 
son Blvd.,  Chicago.  HI. 
Chicago   Telephone    Supply  Co..    1142-1228 

W.  Beardsley  Ave,  Elkhart.  lnd. 
DI'DLO      MFG.      CO.,      Wall      St..      Fort 
Wavne,    lnd.      (See    display    adv.    page 


falo.  N.  Y.     "Federa 
KKU.OC.li    SWITCHBOARD  A   SUPPLY 

CO..  Adams  A  Aberdeen   Sts.,  Chicago, 

111.      (See  display   adv.  page  1327.) 
Lelch  Electric  Co.,  Genoa.  III. 
Manhattan  Electrical  Supply  Co.,  Inc.  17 

Park  PI..  New  York.  N.  Y. 
Monarch  Telephone  Mfg.  Co,  Fort  Dodge. 


,  Google 
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Stanley  &  Patterson.  14  Hubert  St.,  New 

York.  N.  T.     "DeVeau." 
Stoddard     Telephone     Construction     Co, 

The,  Monroe,  Mloh. 
Stromberg-Carlaon    Telephone    Mfg.    Co. 

1080  University  Ave.,  Rochester,  N.  Y. 
Telephone    Shop,    The.    506    S.    Canal   St. 

Chicago,  III.  I 

Western  Electrlo  Co..  Inc.,  135  Broadway,' 
New  York.  N.  Y.  , 

COILS,  MISCELLANEOUS.— These  are 
colls  principally  for  electromagnets,  sole- 
noids or  relays  that  are  to  form  part  of 
some  electrical  equipment.  Many  manufac- 
turers of  products  In  which  auch  coils  are 
a  relatively  unimportant  part  of  the  device 
find  It  more  convenient  to  purchase  these 
colls  from  some  one  speclallilng  In  coll 
winding.     Specially   constructed   colls   that 

Manufacturers: 

Coto-Coll    Co..    87    Wlllard    Ave.,    Provl- 

Doyle-Daoost'a  Mfg.  Co..  Easton,  Pa. 

Electric  Heat  Control  Co..  The,  Mil 
Church  Ave..  Cleveland,  Ohio. 

Locomotive  Superheater  Co..  SO  Church 
St..   New   York,    N.   Y.      ,-Elesco." 

COILS,  PUPIN.— See  Loading  colls,  tele- 
phone. Pupin. 

COILS,  REACTANCE.— A  form  of  sta- 
tionary Induction  apparatus  used  to  supply 
reactance    or    to    produce    phase    diaplace- 

used  for  almost  Innumerable  specific  pur- 
poses, such  as  compensating  for  leading 
currents  in  long-distance  telephone  circuits 
(Pupin  colls),  econofhy  and  current- limiting 
colls,  power-limiting  and  protective  devices, 
split-phase     start  Inn    devices,     etc.       Some 


mount  of  reactance  desired.  Bom 
reactors,  such  as  choke  colls,  Introduce  ver 
little  reactance  Into  the  circuit  under  nor 


i   Colls, 
choke;  Reactors,  power  limiting. 

American   Transformer  Co..    178-182   Em- 

mett  St..  Newark.  N.  J. 
Canadian    Weatinghouse 

~-  ,  Han 

!   Works,  Inc..    4732-36 
St.  Clair  Ave..  Cleveland.  Ohio. 
Ebv  Mfg.  Co.,  H.  H,  13th  A  Wallace  Sts., 

Philadelphia.  Pa. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1233.) 
Kennedy    Co.,    The   Colin    g,    140    Second 

St.,   San  Francisco,  Cal. 
Kllboume  ft  Clark  Mfg.  Co..  S461  B.  Mar- 
ginal Way.  Seattle,  Wash.     "K  &  C." 
LINE    MATERIAL    CO.,     S.    Milwaukee, 

Wis.     (See   display  adv.    page  1278.) 
Packard  Electric  Co..  Warren,  Ohio. 
PITTSBURGH  TRANSFORMER  CO..  Co- 
lumbus ft  Preble  Aves,  Pittsburgh,  Pa. 
"Pittsburgh." 
Standard    Electric    Machinery   Co.,    Balti- 
more. Md.     "Standard-  Baltimore." 
WESTINOHOT'SB    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages  1395-1402.)  i 

COILS,  "  REPEALING.— Repeating  colls 
are  a  type  of  telephone  transformer,  com- 
monly with  a  one-to-one  ratio  though 
often  It  la  different.  It  Is  used  to  Join  a 
metallic  circuit  to  a  ground-return  line,  to 
isolate  a  noisy  part  of  a  line,  to  feed  bat- 
tery current  to  common- battery  telephones, 
and  to  make  phantom  circuits.  It  nearly 
always  has  a  complete  magnetic  circuit  in 
Iron.  A  ring-through  repeating  coll  la  one 
which  will  transform  ringing  current. 

Phantom  Repeating  coll.  This  is  a  re- 
peating coil  designed  for  use  In  installing 
phantom  circuits  (which  see).  The  line 
winding  has  a  center  tap  which  Is  exactly 
In  the  electrical  center  (the  balancing 
must  be  very  exact)  and  the  physical  cir- 
cuit can  ring  through  the  coil  as  well  as 
talk. 

Manufacturers: 

KELLOGG   SWITCHBOARD   ft   3CPPLY 
CO.,  Adams  ft  Aberdeen  Sts.,  Chicago, 

.:;.     ,S»  <t '--    

Western  

New  York,  N.  Y. 
COILS,  RESISTANCE.— Resistance  wlrt 
or  ribbon  In  coll  form,  used  for  the  opera- 
tion, protection,  control  or  measurement  of 
a  circuit  or  circuits;  properly  called  re- 
Klstors.  In  resistance  boxen  used  as  test 
sets  accurately  wound  nonlnductlve  colls  of 
fine   wire  are   used.     Rheostats   are  some- 


some    molded 

bare  metallic  nonon  are  compact  ana 
strong  and  often  used.  The  present  ten- 
dency Is  to  make  resistance  colls  Into  re- 
movable units,  by  the  use  of  molded 
compounds.  These  are  made  In  various 
forms,  some  fitting  standard  sockets,  and 
are  used  In  battery  charging,  loading  banks, 
testing  outfits,  signal  circuits,  sometimes 
as  heating  units,  etc.;  for  this  type  see 
Units,  resistance,  miscellaneous.  This 
classification  does  not  Include  certified  or 
standard  resistance  coll  units  for  precision 


.    Reslstoi   .    ... 
also  Grids,  resistance;  Carbons,  resistance. 

The    following   manufacturers   can   furnish 
resistance  cods  for  specific  or  varied  pur- 
poses  independents  of  the  apparatus  with 
which  they  are  to  be  used. 
Manufacturers: 

Apparatus    Co..     27    Windsor    St.. 


BELDEN    MFG.    CO..     23O0    S.    Westey 

Ave.,  Chicago.  HI. 
Brhrea   A   Strntton   Co..   1047  Louis   Aw 


Ebv  Mfg.  Co..  H.  H..  13th  ft  Wallace  Sts, 
Philadelphia.   Pa. 

GENERAL     ELECTRIC     CO,      Schenec- 
tady.   N.    Y.      To    meet    such    exacting 
conditions  as  high  temperatures,   hard 
usage,    and    moisture,    units   of  vari 
forms  have  been  designed.    These  u 
have  been  used  successfully  In  com 
Hon  with  electric  device*,  auch  as  c 
tartor  colls,   meters.   Instruments,   i 
and    also    In    connection    with    railway 
and    fire    alarm    signal    svstems.    time 
clock    systems,    under    voltage   release 
attachments,  and  small  battery  charg- 
ing equlpi  ~ 


1  Windsor  St..  Cam 


1223.— Adv" 

General  Radio 
bridge.  Mass. 

JEFFERSON  ELECTRIC  MFG.  CO,  426- 
420  B.  Green  9t,  Chicago.  HI. 

Leacock  Co,  A.  M.,  291-S  Cortlandt  St.. 
Belleville.  N.  J.      . 

LEEDS  ft  NORTHRUP  CO,  4901  Stenton 
Ave,   Philadelphia.  Pa. 

I^lch  Elurtrle  Co,  Genoa.  111. 

PITTSBURGH  TRANSFORMER  CO..  Co- 
lumbus ft  Preble  Aves.,  Pittsburgh.  Pa. 
"Pittsburgh." 

Premier  Electric  Co,  SK00-S81O  Ravens- 
wood  Ave..  Chicago.  "" 


Co, 


6-U40    : 


State  St,   Trenton.  N.  J. 
Queen-Gray  Co..   04-70  Johnson   St,   Ger- 

mantown.  Philadelphia.  Pa. 
Radio   Corp.    of   America,    233    Broadway. 

New  York.  N.  Y. 
Standard    Electric    Machlnerv   Co..    Balti- 
more. Md.      "Standard -Bait  I  more.-1 
Standard    Scientific    Co,     9    Barrow    St., 

New  York.   N.  Y.     "Stanslco." 
THOMPSON -LEVER  INO    CO,    827    Arch 

St..  Philadelphia.  Pa.     "Peerless."     (See 

display  adv.   page   1286.) 
Ward   Leonard  Electric  Co,  Ml.  Vernon. 


c  Co..  Inc.,  195  Broadway, 


Western  Elect 
New  York.  N.  Y. 

WESTINGHOIISE    ELECTRIC    ft    MFG. 

""     "        '"   t  display 


obtain  quiet  operation.  The  fiux  and  there- 
fore the  pull  passes  through  sero  twice  each 
cycle  and  the  magnet  tends  to  chatter.  The 
shading  coil  usually  consists  Of  a  short- 
circuited  turn  of  wire  which  encloses  part 
of  the  iron  circuit  at  the  point  where  the 
clapper  or  plunger  seals  against  the  magnet 
frame.  The  shading  coll  causes  a  local  fiux 
tpjte  set  up_out  of  phase  with  the  main 

un  ui-uiwuuiiB  iranita  iu  protect  telephone 
apparatus;  also  called  heat  colls.  See  Heat 
colls,  telephone. 

COILS,  SPARK.— See  Colls.  Ignition,  also 


COILS,  SPARK,  RADIO.— Inductance 
colls  with  vibrators  and  d-c.  primary  cur- 
rent supply,  used  with  auxiliary  apparatus 
In  short-wave  radio  telegraphy  to  produce 
high-tension  sparks  at  the  spark  gap  In 
the    oscillating   circuit.      See    Spark   colls, 

COILS.  TESLA,  RADIO.— An  oscillation 
transformer  used  to  produce  very  hlgb 
voltage  of  radio  frequency.  In  use  a  con- 
denser is  charged  by  a  high  voltage  and 
allowed  to  discharge  through  the  primary 
of  the  Tenia  coil  which  contains  a  small 
number  of  turns  of  heavy  wire.  The  dis- 
charge of  the  condenser  is  oscillatory  and 
Induces  a  very  high  voltage  In  the  sec- 
ondary of  the  Tesla  transformer,  which 
contains  a  large  number  of  turns  of  fin* 
wire.  Many  Interesting  experiments  may 
be  performed  with  such  a  transformer. 

Manufacturers: 

Acme  Apparatus  Co,  27  Windsor  St., 
Cambridge.  Mass.     "Acme." 

Adams   Morgan    Co..   Alvln    Place,    Upper 


Eby  Mfg.  Co..  H.  H,  13th  ft  Wallace 
Sts.,  Philadelphia.  Pa. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bldg,  Elmhurst,  111. 
"RVA." 

International  X-Ray  Corp.,  126  Broadway, 
New  York,  N.  Y. 

Kllboume  ft  Clark  Mfg.  Co,  3451  E.  Mar- 
ginal Way.  Seattle.  Wash.     "K  ft  C." 

Klltien  Radio  Mfg.  Co,  Inc.,  Flett  Ave, 
Racine,  Wis. 

Mercury  Radio  Appliance  Co..  672  Broad- 
way, Brooklyn.  N.  Y. 

Modern  Radio  Equipment  Co.,  27  S. 
" '  "'     ~--——h^  jj.  J.     "Modern/' 

Fargo  Sts..  Boston, 
COILS,    TRANSFORMER. —  Transformer 

colla  are  generally  wound  by  the  manufac- 
turers of  transformers.  In  a  few  cases 
where  only  a  small  number  of  a  certain 
type  are  to  be  made  or  for  an  extremely 
high  voltage,  aa  in  a  testing  transformer. 
the  manufacturer  will  have  the  colls  wound 
by  some  one  speclallilng  in  coll  winding  or 
better  equipped  to  handle  the  work  than 
himself.  Testing  laboratories  and  labora- 
tories in  schools  frequently  design  trans- 
formers to  be  built  and  used  for  some  spe- 
cial purpose  and  colla  for  these  are 
purchased  complete  to  insure  care  In  wind- 
ing that  Is  given  by  skilled  specialists  In 
that  line. 

Manufacturers: 

Acme    Apparatus    Co,     27    Windsor    St., 

Cambridge,  Mass.     "Acme." 
ACME   WIRE   CO,    THE.    Dlxwell    Ave., 
New  Haven.  Conn.     (See  display  adv.' 
page  1248.) 
Adams   Morgan    Co,    Alvln    Place,   Upper 

Montclair,  N.  J.    "Paragon." 
American   Transformer  Co,    178-182  Em- 

mett  St.,  Newark,  N.  J. 
Becker  Electric  Works,  305S  Lincoln  Ave., 

Chicago,    111. 
BELDEN    MFG.    CO,     2200    S.    Western 


,  Chics 


.,   III. 


Canadian  General  Electric  Co,  Ltd.,  212 
King  St,  W„  Toronto,  Ont..  Can. 

Canadian  Weatlnghouae  Co..  Ltd.,  San- 
ford  ft  Myler  Sts,  Hamilton.  Ont.,  Can. 

Doyle-Dacosta  Mfg.  Co.,  Easton.  Pa. 

DITDLO  MFO.  CO.,  Wall  St..  Fort 
Wayne.  Ind.  (See  display  adv.  page 
IB?.) 

Eby    Mfg.    Co,    H.    H,    13th    ft    Wallace 

Sts..  Philadelphia.  Pa. 
Electrlo    Heat    Control     Co,     The,     2711 

Church  Ave,  Cleveland,  Ohio. 
Electrical  Products  Mfg.  Co.,   69  Sprague 

St..  Providence.  R.  I. 
Fischer  ft  Co,  Inc.,  H.  Q.,  2341  Wabansta 

Ave,  Chicago,  111. 
Harris    ft    Co,     Arthur,     212    Curtis    St., 

Chicago,  111. 
International  X-Ray  Corp.,  326  Broadway, 

New  York.  N.  Y. 
JF.FFER.SON  ELECTRIC  MFG.  CO.,  426- 

430  8.  Green  St,  Chicago.  III. 
Kennedy   Co,    The   Colin   B,    140    Second 

St,  San  Francisco,  Cal. 
Kny-Scheerer  Corp.  or  America,  58-5*  W. 

2Srd  St.,  New  York,  N.  Y. 
Packard  Electric  Co,  Warren.  Ohio.      ■ 
PITTSBURGH  TRANSFORMER  CO,  Co- 

!MJ"bua  *  ^KPbl"  Aves,  Pittsburgh,  Pa. 


non.  EmlT  J.,  217  Broadway,  New  York. 
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Standard   Electric  Machinery  Co.,  Balti- 
more,  Hd.     "Standard -Ball!  more." 
Thontorson     Electric    Mfg.     Co.,     EDI     S. 

Jefferson  St..  Chicago.  111. 
Wagner  Electric  Mfg.  Co..  6400  Plymouth 

Ave..  St.  Louis.  Mo. 
Walte  ft   Bartlett  Mfg.   Co.,   63  Jackson 

Ave,  Long  Island  City,  N.  Y. 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York.  N.  Y. 
WTCSTIN'GHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1396-1402.)' 
COILS,  TUNING.— See  Ceils.  Inductance, 
radio;   also  Couplers,   loose,   radio. 

COIN  COLLECTORS.  TELEPHONE 
STATION  AND  TOLL— Devices  used  In 
connection  with  pay  stations  which  have 
no  attendant.  The  operator  can  direct  the 
deposit  of  coins  and  can  tell  whether  the 
right  ones  are  put  In.  Coin  collectors  are 
of  several  forma.  In  the  "nickel  first" 
models  the  coin  Is  deposited  to  signal 
the  operator  and  1b  held  In  a  runway  until 
the  call  Is  completed  or  until  the  operator 
finds  the   line  busy,    etc.      In   other  model! 


i    be    signal 


1   but  t 


must  be  dropped  before  she  will  complete 
the  connection.  By  pressing  the  propel 
key  the  coin  Is  either  returned  through  one 
runway  er  deposited  In  the  coin  box.  In 
other  types  signals  on  the  hoard  Indicate 
when  the  coin  Is  dropped.  wh.Ta  others 
no  electrical  connection  whatever,  but 
upon  the  sound  transmitted  to  distinguish 
between  the  coins  dropped.  Collectors  used 
In  automatic  exchanges  are  often  arranged 
to  collect  or  refund  without  the  care  (' 
operator. 


AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  I1L 

Gray  Telephone  Fay  Station  Co.,  16-30 
Arbor  St.,    Hartford,  Conn. 

COIN  COUNTING  MACHINES.— Ma- 
chines used  In  banks,  stores,  other  cashier's 
offices  where  large  amounts  of  coin  are 
counted.  They  consist  of  motor-driven 
sorting,  tabulating  and  totaling  mechan- 
isms. Large  quantities  of  mixed  coins  are 
fed  Into  the  machine  and  by  it  automatical- 
ly sorted,  grouped ,  counted  and  recorded. 
They  are  more  accurate  and  much  more 
rapid     than     even     experienced     tellers    or 

COI  NO  LA —Trade  name  for  electrically 
operated  pianos  made  by  the  Operators 
Piano  Co..  lfi  8.  Peoria  St.,  Chicago,  111. 
COKAL  STOKER  CO.— 1028-31  N.  Clark 
St.,  Chicago,  111.  Manufacturer  or  boiler 
furnaces  and  hand-operated  stokers.  Busi- 
ness established  1910.  President  and  treas- 
urer. George  A.  Kohout;  secretary,  L.  D. 
Cessna:  sales  manager.  F.  A.  Moreland. 

COKE.— Coke  Is  made  by  the  distillation 
of  coal,  ft  is  used  In  the  electrical  Indus- 
try as  a  raw  material  In  the  manufacture 
of  electrodes  for  electric  furnaces;  also  as 
n  reducing  agent  In  some  electric  furnace 
processes. 

COKE-DRAWING.  AND  LOADI 
CHINES. — These  are  machines  t 
of   two    principal   parts 

drawing;  coke  out  of  tht  _ _   

vi-yor  for  screening  and  loading  it  into  cars. 
Most  of  these  machines  are  motor-driven. 
having;  separate  motors  for  the  two  parts. 
A  series  motor  of  about  £0  hp.  drives  the 
extractor  and  a  smaller  one  the  conveyor. 
A  steel  ram  and  cast  Iron  shovel  aje  car- 
ried Into  the  oven  underneath  the  coke  by 
n  steel  pinion.  When  the  travel  Is  re- 
versed a  shovel  load  of  coke  Is  withdrawn 
and  dumped  on  the  conveyor,  A  swinging 
carriage  permits  the  shovel  to  reach  all 
parts  of  the  oven. 

The  screening  and  conveying  are  carried 
on  simultaneously.  One  section  of  the  con- 
veyor has  overlapping  slats  which  carry  all 
the  coke 'dumped  onto  them.  This  section 
transfers  the  coke  to  a  second  conveyor 
with  slats  having  openings  between  thei 
"  "  "  .allow   thr    -    * 

ally  run  on  a  track  passing  In  front  of  a 
long  battery  of  ovens  and  are  supplied 
with  power  by  means  of  a  trolley  wire  and 
trolley.  They  save  a  great  deal  of  hard 
work. 

Manufacturers: 

Beaumont    Co..    Inc..    R.    H.,    SIS-IB    Arch 

St..  Philadelphia.  Pa. 
Covington  Machine  Co..  Covington.  Va.    . 
Kc.ppers    Co..   The.   Union  Arcade.   Pitts- 
burgh.   Pa. 
Slater  Co..  Ltd..  N..  34  Sydney  St..  Ham- 
ilton.   Ont.,    Can. 


Wellman-Scaver- Morgan  Co..  The,  7000 
Central  Ave.,  Cleveland,  Ohio. 
"W-S-M." 

COLBY  FURNACE.— One  of  the  early 
types  of  electric  Induction  furnace  for  the 
production  of  electric  steel. 

COLO  LIGHT  MFG.  CO.— Denver,  Colo. 
Manufacturer  of  luminous  compounds  and 
attachments.  Business  established  1916. 
President,  V.  C.  Thome;  vice-president  and 
general  manager,  K.  I*  Kit  nil;  secretary 
and  treasurer,  J.  W.  Thorne.  Main  office. 
18th  ft  Blake  Sts„  Denver,  Col.  Branch 
office.  60  Union  Square,  New  York.  N.  Y. 

COLDSP LICE.— Trade  name  for  solder- 
less  connectors  for  fixture  and  circuit  work 
manufactured  by  Alexander  B.  Simpson.  152 
E.  63rd  St.,  Mew  York.  N.  Y. 

COLE  ft  CO.,  HENRY— 64  Old  Colony 
Ave..  Boston,  Mass.  Manufacturers  of 
weatherproof  sockets  and  molded  insula- 
tions. 

COLE  CO.,  THE  H-— Columbus.  Ohio. 
Manufacturer  of  blueprint  frames,  drawing 
tables  and  other  drawing  material. 

COLE  MFG.  CO.— Kent  St..  Lindsay. 
Ont..  Can.  Manufacturer  of  lighting  fix- 
tures and  portable  lamps.  Business  estab- 
lished  1911.     General  manager,  W.  O.  Cole 

COLE  MFG.  CO.,  R.  D.— Newnan,  Oa. 
Manufacturer  of  boilers,  boiler  settings, 
steel  tanks,  steel  towers  for  transmission 
lines,  etc.  Business  established  1864.  Prest 
dent.  R.  D.  Cole:  vlce-pres'dent,  E.  G.  Cole 
secretary  and  treasurer.  R.  N.  Cole. 

COLE  METAL  PRODUCTS  CO.— 401  E 
23rd  St.,  New  York.  N.  Y.  Manufacturer  ol 
cutout  boxes  and  cabinets.  Business  estab- 
lished 1B18.  President  and  general  man- 
ager, L.  W.  Cole:  secretary,  H.  J.  Voraimer; 
treasurer.  Mark  Levin. 

COLE  STORAGE  BATTERY  CO.— Chi- 
cago, ill.  Manufacturer  of  storage  bat- 
teries. Business  established  1917.  Presi- 
dent and  general  manager,  P.  C.  Cole; 
secretary  and  treasurer,  T.  A.  Bartlett. 
Main  office.  2437  Indiana  Ave,,  Chicago,  111. 
414    Locust   St..    Evans  villi 


Sales  ri 


i,  Auto  Tire  Sales 


Co..    110*  Harmon  PI..   MInneapolli 

Cate's    Battery    Service.    117    S.    Court    St.. 

Rockford,  111. 

COLEMAN  LAMP  CO.— Wichita,  Kans. 
Manufacturer  of  foot  ammeter  for  electro- 
plating    purposes     and      gasoline     lighting 


qulpm. 


usine 


established      1901. 


W. 

J.     H. 

Wichita. 

Kans 
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Wichita, 

onto, 

.   Ga.:    213-217   N.   Desplslnes 
I1L:  409  **     ■'■---■   —      "-"-- 

Cat.;' 2S2  E.   6th  St..  _..   .... 

Summit  Ave..  Toledo,  Ohio. 

COLES.— Trade  name  for  electric  meat 
and  food  choppers,  bone,  coffee  and  labora- 
tory grinders  and  meat  stlcers  manufac- 
tured by  the  Braun  Co.,  1615-35  N.  23rd  St., 
Philadelphia,  Pa. 

COLGAN  CO.,  W.  H— West  Newton, 
Mass.  Manufacturer  of  outlet  boxes  and 
ceiling  plates.  Business  established  1900. 
President.     W.    H.    Colgan;    secretary    and 


Collector    rings    are    now    more    commonly 
called  slip  rings,  although  the  former 
Is  still   widely  used,   especially   In   cor 

tors   and   Inverted   synchronous   come: 
which   the   collector   rings   are   actually 
latlng  current 


rlnf 


COLLECTOR     RINOS,     TEMPERATURE 
LIMIT   OF.— The   temperature   of  collector 

rings  or  slip  rings  Is  not  permitted  to  ex- 
ceed at  any  spot  a  value  dependent  on  the 
Insulation  employed,  either  In  the  collector 

This  value,  which  varies  with  the  character 
of  the  Insulation,   Is  generally  about   125'C. 
COLLECTORS,    CURRENT,    THIRD- 
RAIL.— See  Shoes,   third  or  contact  rail. 

COLLECTORS.    MISCELLANEOUS. 
OVERHEAD    TROLLEY.— Switching    loco- 
ves   or   cars    and    mining   locomotives 
often   are   equipped    with    special    col- 
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lectors  that  do  not  require  the  attention 
and  time  that  a  trolley  wheel  would  In 
changing  from  one  trolley  wire  to  another. 
They  usually  provide  a  long  bow  contact 
which  slides  on  the  trolley  wire  and  will 
allow  considerable  movement  laterally.  Be- 
cause the  contact  area  in  this  type  Is  rather 
small  they  are  not  adapted  to  collection  of 
very  large  currents.  The  collector  is  sup- 
ported by  two  poise  Joined  together  and 
so  constructed  as  to  act  like  a  single  trol- 
ley pole.  For  controlling  crossing  signals, 
station  signal  bells  and  sometimes  block 
signals,  special  contactors  are  occasionally 
provided  alongside  the  trolley  wheel  to 
close  the  signal  circuit  as  the  wheel  passes 
a  contact  and  open  It  on  passing  another 
one.  For  heavy  and  hlgh-epeed  service 
Pantograph  collectors  are  used;  see  Panto- 
graphs, trolley  collector. 

Manufacturers: 

Nachod  Signal  Co..  Inc.,  4771-4777  Louis- 
ville Ave.,   Louisville,   Ky. 

COLLECTORS,  PANTOGRAPH— S  e  a 
Pantographs,    trolley  collector. 

COLLEGES  OF  ELECTRICAL  ENGI- 
NEERING— A  list  of  American  and  Can- 
adian colleges  and  technical  schools  that 
hnve  courses  In  electrical  engineering  for 
students  In  attendance  Is  given  under  Edu- 
cation,   electrical. 

COLLINS-WAGNER    MFG.    CO 122    W. 

43rd  St.,  New  York.  N.  Y.  Manufacturer 
of  lighting  fixtures  and 'portable  electric 
lamps.  Business  established  1912.  Presi- 
dent, Charles  Wagner;  secretary,'  treas- 
urer and  general  manager,  A.  V.  Collins. 
Factory.   37   9th  Ave.,   New  York,  N.  Y. 

COLLI NSON-HOLLAND  CO— 253  Med- 
fnrd  St.,  Maiden.  Mass.  Manufacturer  of 
electrical  boxes,  outlet  plates  and  cable 
clamps.  Business  established  1917.  Presi- 
dent and  general  manager.  Gordon  F.  Hol- 
land; vice-president,  Alfred  E.  Collinson; 
■"•cretary.  Ernest  H.  Johnson;  treasurer. 
Virgil  C.  Gates. 

COLLOID. — A  state  Intermediate  between 
solution  and  suspension.  The  particles  of 
a  colloid  are  too  fine  to  settle  and  pass 
through  niters,  yet  they  are  composed  of 
molecular  aggregates  larger  than  single 
molecules.  Such  suspensions  never  crystal- 
lize, but  give  amorphous  deposits  when 
water  Is  driven  off.  They  prevent  the  crys- 
tallization of  other  salts  from  solution. 
Glue  or  gelatine  are  typical  colloids  when 
suspended  In  water,  but  there  are  colloidal 
forms  of  many  metallic  salts  and  even  of 
th->  me  la's  themselves,  for  example,  the 
cold  coloring  In  Venetian  ruby  gold  glass. 

COLLYER  INSULATED  WIRE  CO.— 249 
K.  Main  St..  Fawtucket,  R.  I.  Manufac- 
turer of  Insulated  wires.  Business  estab- 
'Ished  19fl2.  President.  H.  W.  Fltz;  sec- 
retary, D.  S.  Davis;  treasurer  and  general 
manager.  R.  C.  Moeller. 

COLONEL.— Trade  name  for  cylinder  lu- 
bricators manufactured  by  the  Lunken- 
helmer  Co.,  Cincinnati.  Ohio. 

COLONIA. — Trade  name  for  boudoir  lamp 
manufactured  by  J.  M.  McDowell,  Inc.,  222 
E.  42nd  St..  Now  York,  N.  T. 

COLONIAL. —Trade     name      for     motors. 

etc..  manufactured  by  the  Colonial  Fan  & 
Motor   Co..   Warren,   Ohio. 

COLONIAL.— Trade  name  for  Incandes- 
cent lamps  manufactured  by  the  Colonial 
[Electric  Division.  National  Lamp  Works  o' 
General  Electric  Co.,  Warren.  Ohio. 

COLONIAL. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  ft 
Son.    Inc.,   Parkersburg,  W.  Va. 

COLONIAL.— Trade  nami 
Ing  glnxsware  manufacture* 
Class    Co.,    Pittsburgh,    Pa. 

COLONIAL  ART  GLASS  CO.— Merfden, 
Conn.  Manufacturer  of  portable  lamps  and 
art  glass  domes.  President.  Leon  J.  Ral- 
naud'  treasurer.  John  J.  Girard.  Sales  rep- 
resentatives, Casey.  Sheldon,  Foster.  Inc., 
166  High  St..  Boston.  Mass.;  200  6th  Ave. 
Bldg      New   York.    N.    Y.:    Manhelm    Bros.. 


COLONIAL    CHANDELIER     WORKS, 

INC.,  1U2-130  Centre  St..  New  York.  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1905.  President  and  general 
manager.  H.  W.  Grossman:  vlco-presldent, 
Frank  M.    Byrne. 
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COLONIAL  COPPER  CLAD.— T  r  ad  e 
name  for  copper- covered  steel  wire  manu- 
factured by  the  Standard  Underground 
Cable  Co.,  Westlnghouse  Bldg.,  Pittsburgh, 
Pa. 

COLONIAL  CREOBOTING  Co.— Louls- 
vllle.  Ky.  Producer  of  creoaoted  poles, 
posts,  ties  and  underground  conduit.  Mnln 
office.  401  W.  Main  St..  Louisville,  Ky. 
Branch  office,  Bogaluaa,  La.  Plants.  Man- 
ville,  N.  J.:  Paterson,  N.  J.;  Rome.  N.  T.; 
Toledo,  Ohio;  Indianapolis.  Ind.;  Blooming- 
ton.  Inn.:  Russell,  Ky.;  Marlon.  111.;  Kan- 
sas City.  Ho.:  Springfield,  Ho.;  Hugo.  Ok!a. ; 
Shreveport,  La.;  Derldder,  La.:  Bogaluse, 
La.;  Brunswick,  Oa.:  Trenton,  Ont.,  Can. 

COLONIAL  ELECTRIC  DIVISION.  NA- 
TIONAL LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— .Warren,  Ohio.  Manufac- 
turer of  Incandescent  lamps.  Douglass 
Wood,   general   manager. 

COLONIAL  FAN  «  MOTOR  CO.,  THE. 
—Warren,  Ohio.  Manufacturer  of  motors, 
generators,  motor-generators,  fans,  etc. 
President,  George  H.  Jones;  vice-president 
and  treasurer.  W.  C.  Ward;  secretary  and 
treasurer,   C.   R.    Siegfried. 

COLONIAL  LAMP.— Trade  name  for 
portable  lamps  manufactured  by  the  Colon- 
ial Art  Glass  Co..  Merlden.  Conn. 

COLONIAL  SIGN  A  INSULATOR  CO.— 
Akron,  Ohio.  Manufacturer  of  electrical 
porcelain.  President.  James  It.  Hemphill: 
vice-president,  R.  E.  Armstrong;  secretary 
and  treasurer.  W.  H.  Hots. 

COLOR  CODE. — An  arrangement  of  col- 
ors uned  on  the  Insulation  of  telephone 
switchboard  cables  by  means  of  which  the 
Twlra  and  Individual  wires  may  be  Identi- 
fied without  testing.  The  following  colors 
form  the  basis  of  most  codes;  blue,  orange, 
green,  brown,  state.  White  and  red  are 
combined    with    those   of   th( 


mber  of  wires  and 


pairs 

COLOR  FADE-OMET6R.— Trade  name 
for  color  testing  outfits  manufactured  by 
the  Atlas  Electric  Devices  Co.,  168  W.  Su- 
perior  St.,   Chicago.  111. 

CO  LOR -MATCHING  LAMPS  AND  OUT- 
FITS.— Special  lamps  used  for  color 
matching  In  places  where  It  Is  Important 
*n  nee  colors  as  they  would  appear  In  day- 
light. Where  extreme  refinement  of  def- 
inition Is  required  It  Is  necessary  to  define 
what  kind  of  daylight  Is  to  be  taken  as 
standard,  as  midday  sunlight,  north  sky- 
tight,  and  late  afternoon  or  early  morning 
sunlight  differ  in  the  relative  amount  of 
different  colors  of  the   spectrum. 

The  Moore  tube  light  filled  with  carbon 
dioxide  gives  daylight  color  values  without 
the  use  of  light  fillers.  This  Is  one  form 
of  color- matching  light  formerly  used.  The 
present  generally  used  forms  consist  of 
gas-filled  tungsten  lamps,  equipped  with 
globes  or  (liter  glasses,  which  filter  out  and 
absorb  the  excess  of  red  and  yellow  In  the 
tungsten  lamp  spectrum,  and  give  as  a 
result  a  light  closely  approaching  day- 
light. A  common  form  of  such  units  la  a 
reflector  In  which  the  lamp  Is  placed,  and 
a  glass  filling  the  mouth  of  the  reflector, 
through  which  all  the  light  must  pass. 
This  glass  Is  of  the  proper  bluish  color  to 
absorb  the  proper. amount  of  red  and  yel- 
low light  to  permit  Only  sufficient  light 
of  the  various  colors  to  pass  through  to 
give  daylight.  A  less  accurate  method  of 
obtaining  daylight  In  common  use  la  to 
color  the  lamp  bulb,  as  In  the  Mazda  C-2 
lamp.  Inasmuch  as  the  correction  of  the 
tungsten  lamp  color  to  the  daylight  of  a 
north  sky  causes  considerable  loss  by  ab- 
sorption, the  colored  lamp  bulb  on  the 
market  at  present  only  contains  enough 
color  to  give  the  resultant  light  a  color 
approaching  afternoon  sunlight.  Another 
unit  for  approximating  daylight  consists  ' 
an  ordinary  tungsten  lamp  placed  In 
col  or- absorbing  reflector,  the  resulting  light 
being  the  sum  of  the  direct  and  reflects ' 
light.  For  stores,  retail  and  wholesal 
and  for  manufacturers  of  materials  f<__ 
wearing  apparel  and  other  colored  objects 
"•-*  ■—  "Xely  to  be  observed  as  much 
clal     light    as    under    daylight, 

-     '    give    both    ordinary    artificial 

and  daylight  are  made.  With  this  equip- 
ment high  intensities  are  furnished,  so  that 
booths,  cabinets,  etc.,  are  not  found 

Col..  _ „ 

service  not   only   J    _   ..,„..„ 

other  mercantile  establishments,  but  In  tex- 
tile mills,  dye  houses,  color  printing  rooms, 


waiting  for  a  fairly  bright  day.  Theli 
color  la  much  more  constant  than  that  oi 
ordinary  daylight,  especially  In  districts 
where  cloudiness  often  prevails.  In  some 
industrial  establishments  all  color  selec- 
tion and  matching  Is  done  under  the  light 
of  such  special  artificial  units,  an  entire 
room  being  not  Infrequently  so  equipped 
exclusively  and  ordinary  daylight  entirely 
barred  from  It. 
Manufacturers: 

ARTIFICIAL  DAYLIOHTING  CO.,  INC., 
227  W.  17th  St.,  New  York,  N.  T. 
Manufacturers  of  Macbeth  daylight 
lamps  and  Macbeth  color  indent!  Ilea  Hon 
lamps.  Designed  In  close  cooperation 
with  the  users  from  the  standpoint  of 
seeing  color  truthfully  anywhere  at  any 
time.  Daylight  reproduction  la  guar- 
anteed; exactly  like  daylight  In  its  ef- 
fect on  colored  objects.  Used  since 
1915  In  hundreds  of  locations  for  color 
or  critical  eye  taxing  examinations. 
Furnishes  high  intensities  of  both  day- 
light and  ordinary  artificial  light  for 
observation  of  outdoor  and  Indoor  color 
effects.  This  Is  the  only  method  by 
which  matches  and  harmonising  com- 
binations can  be  proven  satisfactory  or 
rejected,  as  different  base  dyes  will 
show  different  colors  matching  under 
one  light  and  not  under  another. 
Booths  and  cabinets  not  necessary.  All 
filters  are  glass  with  the  colors  In  the 
glass.  Are  guaranteed  against  heat 
breakage,  fading,  or  change  In  the  color 
of  light.  Daylight  reproduction  graded 
over  two  hundred  points  from  sunlight 
to  clear  north  skylight,  to  produce  any 
specified  color  or  Intensity.  More  than 
twenty  a  lie  a  and  styles  of  fixtures 
available  for  different  uses.  Using  clear 
glass  incandescent  lamps  on  any  service 
110-  to  125-  volts,  210-  to  260-  volts, 
d-c.  or  a-c.  Fixtures  keep  cool,  fully 
ventilated  to  reduce  the  radiant  heat 
below  the  fixtures  and  to  conform  with 
the  National  Board  of  Fire  Underwrit- 
ers' rulings  that  exterior  parts  "shall 
not  exceed  200*  F."— Adv. 
BENJAMIN  ELECTRIC  MFG.  CO..  80* 
W.  Washington  Blvd..  Chicago.  111. 
"Dallte."  { See  display  adv.  pages 
1231-1234.) 
Bradford    &   Co.,    I.    L..    178    W.    Jackson 

Blvd.,  Chicago.  111.     "Bradtlte." 
Electrical    Products    Corp..    1128-31    W. 

loth  St..  Los  Angeles,  Cat. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  T.  Outfits  which  provide  a 
low-priced  lllumlnant  that  shows  colors 
In  their  true  values.  Used  in  dyeing 
and  finishing  plants,  dyestuff  plants, 
paper  mills,  and  general  testing  and  re- 
search laboratories.  Furnishes  prac- 
tically the  same  light  as  comes  fron 
a  clear  north  sky.  Can  be  furnished 
for  operation  on  110-  or  220-volt  a-c, 
or  d-c.  circuits.  See  adv.  pages  1303- 
1223.— Adv. 
NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago.  Ill 
"Truda,"  "Trudallght."  <See  display 
adv.  page  1405.) 
Turnbull     Electric    Mfg.    Co..    Inc.,     1237 

Atlantic  Ave.,  Brooklyn,  N.  Y. 
COLOR-TESTING  OUTFITS.— This  ap- 
paratus Is  used  to  determine  the  lasting 
qualities  of  colors  used  In  paints,  varnish- 
es, dyes,  lacquers,  etc.  Ordinarily  testi 
are  made  by  subjecting  the  samples  ti 
bright  sunlight,  but  this  can  only  be  don. 
for  relatively  few  hours  at  a  time  wltl 
occasional  long  cloudy  intervals  be  tweet 
with  little  sunlight  and,  of  course,  thi 
regular  nights  intervening  also.  The  color; 
testing  outfits  relieve  this  uncertainty  by 
providing  a  lamp.  In  some 
light"  lamp,  which  will  bui 
for  a  considerable  period  of 
very  nearly  constant  candlepower  and 
color  value.  The  samples  are  arranged 
around  the  lamp  at  uniform  distances 
from  It  and  are  kept  In  this  position  for 
some  time.  Accelerated  comparative  teats 
are  thus  made  possible.  Dyed  material! 
are  very  often  tested  In  this  manner  tc 
see  how  long  they  will  resist  the  actior 
of  light  without  fading. 
Manufacturers: 

Atlas    Electric    Devices  Co..    S6fl   W.    Su- 
perior St..  Chicago,   111.     "Color  Fade- 

COLORADO.— Trade  name  for  mine  sig- 
naling systems  manufactured  by  the  Fllni 
—   -'-■-    ft    Mtg     Co      lm    Deigany    st. 


Deni 


'.  Colo. 


COLORADO  ELECTRIC  LIGHT,  POW- 
ER AND  RAILWAY  ASSOCIATION.— 
President,  Charles  A.  Semrad,  general 
manager.  Western  Light  &  Power  Co.. 
Boulder,  Colo.:  secretary.  Miss  M.  B.  W. 
Baktr,  Denver  Gas  A  Electric  Light  Co., 
Denver,  Colo. 

COLORING  OR  FROSTING  COM- 
POUNDS, INCANDESCENT  L  A  M  P.— 
Specially  prepared  lacquers  or  coloring 
compounds  into  which  lamps  are  dipped 
to  give  various  colors.  The  compounds 
are  made  in  a  number  of  forms,  some  dry- 
ing in  a  very  few  minutes  and  others 
requiring  several  days  to  dry.  They  gen- 
erally are  furnished  in  liquid  form  and 
merely  require  thinning  In  some  case*. 
The  lamps  may  be  dipped  In  the  can  and 
then  set  aside  to  dry.  Frosting  compounds 
are  usually  applied  In  a  similar  manner, 
although  they  are  sometimes  furnished  in 
powder   form   and   require    mixing. 

Colored  lamps  are  widely  used  to  give 
pleasing  color  effects  in  theaters,  signs, 
restaurants,  show  windows,  homes,  etc. 
Frosting  Is  used  to  aid  diffusion  of  the 
direct  light  from  the  filament.  In  recent 
practice  permanently  colored  bulbs.  In 
which  the  glass  Itself  Is  colored  Instead 
of  having  color  externally  applied,  have 
come  Into  considerable  use  for  outdoor 
service  especially.  A  white- enameled  bulb 
has  also  been  introduced  to  serve  In  placea 
of  applied  frosting. 

Manufacturers: 

Arts  Electrical  Co.,  25  Grand  St.,  Troy, 
N.  Y.     "Safety  Frost." 

Barrett  &  Co..  M.  L..  235  W.  Lake  St., 
Chicago,  III. 

Electrical  Products  Corp.,  1128-31  W. 
161h    St..   Los   Angeles,    Cal.      -Epco." 

Franche  &  Co.,  C.  E.,  410  Orleans  St., 
Chicago.  111.  "Ccfco,"  "Franco," 
'•Orleans."  "Permacolor"  coloring, 
"Puritan"   lamp  frosting. 

Frostol  Chemical  Co..  Inc..  799  Green- 
wich  St.,  New  York,  N.  Y.     "Frostol." 

Globe  Chemical  Co.,  727  Rldgeway  Ave., 
Cincinnati,  Ohio. 

Hallberg,  J.  H.,  25  W.  15th  St.,  New 
York.    N.    Y. 

Liberty  Appliance  Corp.,  249  E.  43rd  Ft, 
New  York,  N.  Y.      "Frost-On." 

McGIll  Mfg.  Co.,  Valparaiso,  Ind.    "Cres- 


Devll." 

240    W.     B6{h"~St..~New    York, 
"Slgnalold." 

Waukegan   Chemical  Co.,   Waukegan,  111. 

CO  LORL  ENS.— Trade  name  for  color 
lighting  equipment  manufactured  by  the 
National  X-Ray  Reflector  Co.,  23G  W. 
Jackson  Blvd.,   Chicago,   111. 

COLOR- RAY.— Trade  name  for  color 
lighting  equipment  manufactured  by  the 
National  X-Ray  Reflector  Co..  235  W.  Jack- 
son Blvd.,   Chicago,  111. 

COLT'S  PATENT  FIRE  ARMS  MFG. 
CO.— Hartford,  Conn.  Manufacturer  of 
electric  dishwashers.  Exclusive  dlstrlbu- 
Couch    &   Dean,   1480   Broadway.  New 


for 


Don   Co.,   Ltd.,  Hlllcrest  Park,  Toronto, 

COLUMBIA.— Trade  name  for  Incan- 
leaoent  lamps  manufactured  by  the  Co- 
lli via  ion.      National     " 


Mo. 


:  Co.,    St.   Louts. 


COLUMBIA — Trade  name  for  electrical 
cabinets,  cutout  boxes  and  safety  switches 
manufactured  by  the  Columbia  Metal  Box 
Co.,  224-228  E.  144th  St.,  New  York,  N.  Y. 

COLUMBIA.— Trade  name  for  armored 
cable  and  flexible  metallic  conduit  manu- 
factured by  the  Columbia  Metal  Hose 
Works,  510-B50  W.  68th  St.,  New  York, 
N.  Y. 

COLUMBIA.— Trade    name    for    electrical 
ifactured    by    the 

._..    rlc  Corp.,     ' 

I   141th  St.,  New  York.  NT  Y 

COLUMBIA.— Trade  name  for  batteries, 
pocket  ammeters  and  voltmeters,  carbons 
and  other  carbon  products  manufactured 
by  the  National  Carbon  Co.,  Inc.,  Highland 
&  Madison  Aves  ,  Cleveland,  Ohio. 

COLUMBIA. — Trade  name  for  watl-hour 
meters  manufactured  by  the  Roller-Smith 
Co..  233   Broadway,   New   York,   N.  T. 


ooglc 
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COLUMBIA.— -Trade      name      for      «U«» 
manufactured  by   tha   SchaenTer   A   F" 
berg  Mfg.  Co..  Inc..  Brooklyn,  N.  T. 

COLUMBIA.— Trade  name  for  electric 
dumbwaiters  manufactured  by  J.  G.  SpaL 
del.   Beading.   Pa. 

COLUMBIA  GRAFONOLA.— Trade  nnmi 
for  electrically  operated  phonographr 


COLUMBIA  QRAPHAPHONE  CO.— New 
York.  N.  Y.  Manufacturer  of  electric  dic- 
tating systems  and  phonograph*.  Presi- 
dent. Van  Horn  Ely;  vice- president,  secra- 
tary  and  treaaurer.  C.  W.  Wooddot:  vice' 
president  and  general  manager,  H.  L.  Wlll- 
■on.  Main  office.  Woolworth  Bldg..  New 
York.  N.  Y.  Factory.  Bridgeport,  Conn. 
Branch  offices.  Akron,  Ohio;  Atlanta.  Ga,; 
Baltimore,  Mil.:  Birmingham.  Ala.:  Bos- 
ton, Mass.;  Buffalo.  N.  Y.J  Chicago.  111.; 
Cincinnati.  Ohio;  Cleveland,  Ohio;  Dallas. 
Tex.;  Denver.  Colo.:  Detroit.  Mloh.;  Des 
Moines.  Iowa;  Grand  Rapids.  Mich.:  Hart- 
ford. Conn.;  Indiana  polls.  Ind.:  Kansas 
City.  Mo.;  Los  Angeles,  Cat.;  Minneapolis. 
Minn.:  Montreal.  Que..  Can.;  New  Haven. 
Conn.;  New  Orleans.  La.:  New  York,  N.  Y.: 
Pittsburgh.  Pa.;  Philadelphia,  Pa.;  Port- 
land. Ore.:  Providence,  R.  I.;  Rochester, 
N.  Y.;  Salt  Lake  City,  Utah;  San  Fran- 
clsco.  Cat.:  Seattle,  Wash.:  Spokane, 
Wash.;  Springfield,  Mass.;   St.  Louis.  Mo.: 


COLUMBIA  HOIST  aV  CRANE  CO— 
Borden  A  Van  Pelt  Avea..  Long  Island  City. 
N.  Y.  Manufacturer  of  electric  cranes  and 
hoists.  Business  established  1916.  Pres- 
ident and  treasurer,  L.  U.  Ls,  Caur;  vice- 
president  and  general  manager,  S.  J. 
Devoe:  secretary,  E.  V.  Vorm;  sales  man- 
ager, 8.  Lawrence. 

COLUMBIA  HOT  SHOT.— Trade  name 
for  Ignition  batteries  manufactured  by  the 
National  Carbon  Co..  Inc..  Highland  - 
Madison  Avea.,   Cleveland.   Ohio. 

COLUMBIA  LAMP  DIVISION, 
TIONAL  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.— St.  Louis.  Mo.  Manufac- 
turer of  Incandescent  lamps.  A.  C.  Gar- 
rison, general  manager.  Main  office.  706 
Chestnut  St..  St.  Louis.  Mo.  Branch  offi- 
ces, 492  Philadelphia  Bourse.  Philadelphia, 
Pa.;  200  Devonshire  St..  Boston.  Mass.; 
tia-SZ*  S.  Wells  St.,  Chicago.  III. 

COLUMBIA  MACHINE  WORKS  A 
MALLEABLE  IRON  CO.— Brooklyn.  N.  Y. 
Manufacturer  of  electric  railway  car  equip- 
ment and  tools.  Main  office.  Atlantic  Ave. 
A  Chestnut  St.,  Brooklyn.  N.  Y.  Branch 
office.  BO  Church  St..  New  York.  N.  Y. 
Sales  representatives,  J.  L.  Whlttaker,  141 
Milk  St..  Boston,  Mass.;  E.  Allison  Thron- 
well,   luls-7   Atlanta  Trust   Bldg..   Atanta, 

COLUMBIA  METAL  BOX  CO.— New 
York.  N.  Y.  Manufacturer  of  cutout  boxes, 
aafety  switches,  steel  cabinets,  etc.  Busi- 
ness established  IBM.  President,  treasurer 
and  general  manager.  A.  R.  Biackman; 
vies- president.  A.  A.  Parmet.  M-  J.  Karp; 
secretary.  J.  Freldman.  Main  office,  224- 
1»  B.  144th  St..  New  York.  N.  Y.  Branch 
offices.  10  High  St.,  Boston.  Mass.;  1111 
Keystone  Bldg..  Pittsburgh.  Pa.;  1180 
Monadnock  Block,  Chicago,  III.;  588  lat 
Ave.   S..  Seattle,  Wash. 

COLUMBIA  METAL  HOSE  WORKS— 
S40  W.  68th  St..  New  York,  N.  Y.  Manu- 
facturer of  armored  cable. 

COLUMBIA  STEEL  CO.,  THE.— Elyria, 
Ohio.  Manufacturer  of  sheet  steel  for 
electrical  purposes.  Business  established 
1*01.  President,  C.  D.  Smith:  vice-presi- 
dent and  general  manager,  Charles  El. 
Lorler:  secretary.  K.  J.  Scott:  treasurer, 
W.  L.  Smith.  Sales  representatives,  Edgar 
F.  Ward's  Sons  Co..  Boston,  Mass..  Phila- 
delphia. Pa..  Newark.  N.  J..  14G5  W.  S7th 
St..  Chicago.  HI.:  Pittsburgh  Bhaftlng  Co. 
of  Detroit.  Detroit.  Mich. 

COLUMBIA  X-RAY  *  ELECTRIC 
CORP.— Austin  PI.  A  E.  144th  St..  New 
York.  N.  Y.  Manufacturer  of  electrical 
dental  Instruments.  Business  established 
1117.  President  and  general  manager,  B. 
L.  Spltser;  vice-president,  R.  fipltier;  sec- 
retary, treasurer  and  sales  manager,  F.  A. 

COLUMBIAN  HARDWARE  CO.,  THE. 
— Cleveland,  Ohio.     Manufacturer  of  switch 

COLUMBUS.— Trade  name  for  chains 
manufactured  by  the  Columbus  McKlnnon 
Chain  Co.,   Columbus,    Ohio. 


COLUMBUS  HANDLE  41  TOOL  CO. 
THE. — Columbus,  Ind.  Manufacturer  o_ 
linemen's  tools.  Business  established  1890. 
President  and  general  manager.  H.  Le* 
Bassett:  vice- presidents.  William  F.  Baa- 
sett  and  Jease  E.  May;  secretary.  Herbert 
W,  Baasett:  treasurer.  C.  S.  Way.  Sales 
representative.  Surpless  Dunn  A  Co.,  Chi- 
cago, III.,  and  New  York.  M.  Y. 

COLUMBUS-MeKlNNON  CHAIN  CO.- 
Columbus.  Ohio.  Manufacturer  of  chains 
Business  established  1000.  President  and 
general  manager,  C.  M.  Wambaugh;  vtoe- 
presldente,  George  J.  Armstrong,  Daniel 
Carroll;  secretary,  A.  R.  Markel;  treaaurer, 
L.  E.  McKlnnon:  sales  manager.  J.  M. 
White.  Main  office.  5th  A  Merrltt  Bts.. 
Columbus,  Ohio.  Branch  offices.  30  Church 
St..  New  York.  N.  Y.;  Union  Bank  Bldg. 
Pittsburgh.  Pa.:  Railway  Exchange  Bldg.. 
Chicago.  111.;  1310  Pioneer  Bldg.,  St.  Paul, 
Minn.;  Southwestern  Life  Bldg..  Dallas, 
Tex.;  401  Wells  Fargo  Bldg.,  San  Fran- 
cisco, Cat. 

COLUMBUS  VARNISH  CO.,  THE.-1M 
Coxilns  St..  Columbus,  Ohio.  Manufacturer 
of  Insulating  paints,  varnishes,  compounds, 
etc.  Business  established  189Z.  President. 
treasurer  and  general  manager.  W.  S. 
Hanna;  vice-presidents.  S.  W.  Hanna;  J. 
H.  Bryant,  J.  B.  Hanna:  secretary,  W  " 
Soheer;  sales  manager,  S.  W.  Hanna. 

COLYTT  LABORATORIES.  —  585  W. 
Washington  St.,  Chicago,  111.  Manufac- 
turers of  telephone  mouthpieces  and  eai 
cushions  for  telephone  receivers.  Business 
established  1914.  Frederick  A.  Watklns. 
proprietor.  Sales  representative.  Standard 
Circulation  Co..  324  Perry  Bldg.,  Philadel- 
phia. Pa. 

COMBAT.— Trade  name  for  storage  bat- 
teries manufactured  by  the  Commercial 
Battery  Co.,   759  Boston  Ave..  Chicago.  Hi. 

COMBER.— Trade  name  for  leather  belt- 
ing manufactured  by  George  Rahmann  A 
Co..   II   Spruce  St... New  York,  N.  Y. 

COMBINATION  ENGINE  A  COMPRES- 
SOR CO.,  INC.,  THE.— 15  Leon  St.,  Brad- 
ford, Pa.  Manufacturer  of  gas  and  gaso- 
line engines.  Business  established  1195, 
President.  R.  A.  Dresser;  vice-president 
and  general  manager,  C.  F.  Watrlss;  sec- 
retary and   treasurer,   Howard  Whltllng. 

COMBS. — Trade  name  for  gyratory  foun- 
dry riddle  made  by  the  Great  Western  Mfg. 
Co.,   Box  813.  Leavenworth,  Kans. 

COMBS,     ELECTRICALLY     HEATED— 


wires  through  the  comb  handle;  It  Is  fitted 
with  flexible  cord  and  attachment  plug  for 
connection  to  a  lamp  socket  or  receptacle. 
Such  combs  take  only  40  or  GO  watts  and 
are  useful  In  drying  the  hair  after  a  sham- 
poo. Combs  are  also  made  for  attachment 
to  electric  curling  Irons;  the  back  of  the 
comb  is  hollow  and  can  be  slipped  snugly 
over  the  round  nickeled  rod  of  the  curler 
so  that  the  heating  element  In  the  latter 
heats  the  comb. 

Manufacturers: 

LANDERS.  FRARY  A  CLARK,  New 
Britain,   Conn.     "Universal." 

Russell  Electric  Co..  140  W.  Austin  Ave., 
Chicago.   III.      "Hold-Heet." 

COMBUSTION  ENGINEERING  CORP.— 
New  York,  N.  Y.  Manufacturer  of  me- 
chanical stokers  and  furnace  equipment. 
President,  George  E.  Learned;  vice-presi- 
dents, J.  V.  Santry.  J.  S.  Skelly;  secretary. 
M.  P.  Talmadge:  treasurer,  G.  H.  Hansel. 
Main  office.  43-47  Broad  St..  New  York, 
N.  Y.;  Factories.  Pottsvllle.  Pa,:  Coshoc- 
ton, Pa.;  Frederick.  Maj  Gait,  Ont,  Can. 
Branch  offices,  Philadelphia.  Pa.:  Haileton, 
Pa.;  Pittsburgh,  Pa.:  Albany,  N.  Y.;  Bos- 
ton. Mass.:  Detroit  Mich.:  Milwaukee, 
Wis.:  Birmingham.  Ala.;  Salt  Lake  City. 
Utah:  Denver,  Colo.:  3S  S.  Dearborn  St., 
Chicago.  III.;  E21  Candler  Bldg.,  Atlanta, 
Ga.  Sales  representatives.  L.  S.  Pollard 
Co.,  Minneapolis,  Minn.;  Omaha.  Neb.; 
Taylor  Engineering  Co.,  Vancouver,  B-  C, 
Can.;    John    T.     Farmer,     Montreal,     Que., 

COME  IN  ON  THE  LINE— An  expres- 
sion which  means  that  a  person  connects 
a  telephone  set  across  the  line  so  that  he 
can  hear  and  talk.  Sometimes  spoken  of 
as  "Getting"  In  on  a  line. 

COME- ALONG.— Trade  name  for  wire 
grips  manufactured  by  Mathlas  Klein  A 
Sons.    1200    Belmont   Ave.,    Chicago.    III. 


COMEALONG.-  A  name  much  used 
among  linemen  for  a  type  of  wire  grip. 
See  Grips,  wire. 

COMET. — Trade  name  for  generators, 
magnetos,  marine  lighting  sets,  ignition 
sets  and  truck  and  tractor  lighting  sets 
manufactured  by  the  Comet  Electric  Co., 
1237-1141  St.   Paul  St.,    Indianapolis,   Ind. 

COM  ET.— Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Morrlstown,  N.  J. 

COMET  BATTERY  CO.,  THE— 1303  E. 
Ird  St.,  Cleveland,  Ohio.  Manufacturer  of 
Rushlight  batteries  and  cases.  Business 
established  1918.  President  Martin  C. 
Krogh;  vioe- president,  DeMott  Modlsette; 
secretary,  treasurer  and  sales  manager.  B. 
Q.  Youngmeyer;  general  manager,  William 
Underwood.  Sales  representatives,  Stacker 
A  Stott,  180  N.  Market  St.,  Chicago.  111.; 
Arlington  Specialty  Co.,  SO/  Slaughter 
Bldg.,  Dallas.  Tex. 

COMET  ELECTRIC  CO.,  THE.— 1237- 
1141  St.  Paul  St..  Indianapolis.  Ind.  Man- 
ufacturer of  generators,  marine  lighting 
sets,  magnetos  and  truck  and  tractor 
lighting  sets.  Business  established  1910. 
President  and  treasurer,  Paul  H.  White; 
vice-president,  Edgar  H.  Evans;  secretary 
and  sales  manager,  B.  E.  Avey.  Sales 
representatives,  John  L.  Madsen.  110  Lib- 
erty St.,  New  York.  N.  Y.;  F.  M.  Cobble- 
deck  A  Co..  San  Francisco.   Cal. 

COMFORT.— Trade  name  for  electric 
heating  pads  and  air  medlcators  manufac- 
tured by  the  Comfort  Electric  Atomizer 
Co.,   959   1st  Ave.,   New  York.   N.  Y. 

COMFORT  ELECTRIC  ATOMIZER  CO., 
THE.— 959  1st  Ave..  New  York,  N.  Y. 
Manufacturer  of  electric  heating  pads  and 
air  medlcators. 


II  a  Inert  A  Son,  Minneapolis.  Minn. 

COMMERCIAL.— Trade  name  for  electric 
sewing  machines  manufactured  by  the 
Commercial  Electrical  Supply  Co..  Broad- 
way A  Spruce  Sts..  St  Louis,  Mo. 

COMMERCIAL. — Trade  name  for  en- 
closed fuses  manufactured  by  the  Commer- 
cial Enclosed  Fuse  Co..  1317  Willow  Ave.. 
Hoboken,  N.  J. 

COMMERCIAL.— Trade  name  for  square 
flax  packing  manufactured  by  the  General 
Asbestos  A  Rubber  Co.,  17  Cumberland  St.. 
Charleston,   8.  C, 

COMMERCIAL.— Trade  name  for  ball 
bearings  manufactured  by  the  Schats  Mfg. 
Co..  Poughkeepsle,  N.  Y. 

COMMERCIAL  BATTERY  CO.— 759  Bos- 
ton Ave..  Chicago,  III.  Manufacturer  of 
Storage  batteries.      Proprietor,   J.  C.  Mohr. 

COMMERCIAL  ELECTRICAL  SUPPLY 
CO— Broadway  A  Spruoa  Sts..  St.  Louis, 
Mo.  Manufacturer  of  electric  sewing  ma- 
chines, friction  tape  and  motor- generators 
for  battery  charging.  President  and 
treasurer.  William  H.  Nolker;  vice-pres- 
ident and  secretary,  Robert  B.  Nolker. 

COMMERCIAL  ENCLOSED  FUSE  CO.— 
1117  Willow  Ave.,  Hoboken.  N.  J.  Manu- 
facturer of  enclosed  fuses.  Business  estab- 
lished 1908.     President  and  treasurer,  F.  J. 


COMMERCIAL  EXCELITE  CO.,  INC.-  ■ 
311  N.  Eutaw  St.,  Baltimore.  Md.  Manu- 
facturer  of    commercial    lighting    fixtures. 

President,     Louis     M.     Rubin;     * 

Harry  Rubin;  secretary,  Irving  B 

COMMERCIAL  LIGHTING  WORKS, 
INC.— 1G4  W.  Lake  St.,  Chicago,  111.  Man- 
ufacturer of  lighting  fixtures.  Business 
established  1919.  President  and  general 
manager,  Louis  Goldberg;  vice-president 
and  secretary,  Harry  Schaeffer;  treasurer. 
Fanny  Goldberg.  Sales  representatives, 
O'Connell  Bros.,  110  W.  14th  St.,  New 
York.  N.  Y. 

COMMERCIAL  RESEARCH  CO.,  THE. 
—IS  E.  41st  St.,  New  York,  N.  Y.  Manu- 
facturer of  molybdenum  wire  and  contact 
points. 

COMMERCIAL  UTILITIES  MFG.  CO. — 
1G0  N.  Wells  St.,  Chicago,  111.  Manufac- 
turer of  electric  signs.  President.  A.  W. 
Flege;  vice-president  and  general  man- 
ager. A.  M.  Tufts;  secretary  and  treasurer. 
A.  W.  Rlmke. 

COMMERCIAL  SECTION,  NATIONAL 
ELECTRIC  LIGHT  ASSOCIATION.— 
Chairman.    M.    S.     Seelman,    Jr.,    Brooklyn 
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ucks.  Business  established  1806 
President.  E.  R.  Whitney;  vice- president. 
H.  S.  O'Brien:  secretary  -treasurer  and 
general  manager.  F.  E.  Whitney;  sales 
Manager,  R.  K.  Merrlok.  Main  office,  27th 
&  Brown  Sts.,  Philadelphia.,  Pa.  Branch 
office.  405  Lexington  Ave.,  New  York,  N.  T. 
Sales  representatives.  M.  I.  Stone.  Eastern 
Electric  Vehicle  Co..  179  W.  1st  St.,  Boston. 
Mass.;  J.  A.  Sterrctt.  1168  "D"  St..  Wash- 
ington. D.  C. ;  J.  E.  Fagan.  2SB  Main  St.. 
Buffalo.  N.  T.;  Arthur  McNeil.  Lawrence 
St.  &  East  Ave..  Rochester,  N.  Y.;  J.  A  M. 
Klectrlc  Co.,  M  Hank  I'l.,  Utica,  N.  Y.; 
Willis  M.   Thayer,  266  Pearl  St.,  Hartford. 

COMMON  SENSE — Trade  name  for  elec- 
tric washing  machines  manufactured  by 
the  Schuyler  Electric  Co..  Berkeley.  Cal. 

COMMUTATE.— To  reverse  by  mechan- 
ical means  the  direction  of  a  current,  as 
through  a  commutator  on  a  d-e.  gener- 
ator. In  machines  provided  with  commu- 
tators the  reversal  of  the  current  takes 
place  successively  In  the  armature  colls 
while  the  commutator  segments  to  which 
a  coll  Is  connected  are  passing  under  the 
brushes.  The  self- inductance  of  the  coll 
opposes  the  reversal  of  the  current  so  that, 
If  the  change  Is  not  completed  when  the 
segments  leave  the  brushes,  a  spark  oc- 
curs. This  may  be  prevented  by  having 
the  colls  cut  a  "commutatlng  Held"  which 
develops  an  e.m.f.  approximately  equal 
and  opposite  to  the  e.m.f.  of  self-Induc- 
tance, Such  a  Held  is  often  provided  by  a 
series  winding  on  an  auxiliary  pole,  called 
an   Interpole  or  commutatlng  pole. 

COMMUTATINQ  POLE.— A  small  pole 
placed  between  the  main  field  poles  of  d-c. 
machines  and  provided  with  a  series  wind- 
ing  so  as  to  produce  a  commutatlng  Held 
proportional  to  the  load  current.  Also 
called  Interpole.  Such  poles  are  very  com- 
monly used  on  d-o.  generators,  adjustable- 
speed  d-c.  motors,  d-c.  railway  motors, 
and  synchronous  converters.  They  prac- 
tically eliminate  sparking. 

COMMUTATION.— The    act    of    commu- 
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COMMUTATOR.— In 

that   reverses  the  dirt 

commonly,    n    mult  I  segmented 


nected.  pass  under  the  brushes  that  bear 
on  the  commutator.  In  a  d-c.  generator 
or  motor,  the  commutator  maintains  the 
current  In  the  externa!  circuits  practically 
constant  while  that  in  the  armature  con- 
ductors alternates  as  they  pass  from  one 
pole  to  the  next.  In  a-c.  motors,  the  com- 
mutator causes  the  current  in  the  arma- 
ture colls  to  reverse  Independently  of  the 
reversals  In  the  entire  circuit.  The  pri- 
mary object  of  the  commutator  In  d-c. 
machines  and  in  some  a-c.  motors  Is  to 
control  the  relative  directions  of  the  cur- 
rent Inside  and  outside  the  armature.  In 
other  a-c.  motors,  the  object  of  the  com- 
mutator Is  to  assist  In  providing  a  means 
ror  controlling  the  speed  or  for  modifying 
the  power-factor  of  the   motor. 

Commutators  are  generally  built  of  bars 
or  segments  of  copper  Insulated  from  each 
other  by  mica  and  assembled  to  form 
(usually)  cylindrical  surfaces  on  which  the 
brushes  make  electrical  contact.  The  bars 
nre  elcclricslly  connected  to  the  armature 
conductors  directly  or  through  commutator 
risers.  The  usual  cylindrical  type  of  com- 
mutator lengthens  the  armature  shaft  con- 
siderably. In  some  machines  this  addi- 
tional length  of  shaft  Is  objectionable 
where  (he  space  available  for  the  machine 
is  very  cramped;  in  such  cases  the  com- 
mutator is  built  as  a  plane  circular  ring 
with  flat  radial  bars  or  segments:  in  this 
radial  or  disk  type  the  brushes  bearing 
ngaliint.  the  bars  are  parallel  or  nearly 
parallel  with  the  shaft. 

COMMUTATOR  BARS.— The  conducting 
i -~ nstltutlng    the    contact    parts    of    - 
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COMMUTATOR     CO. 

Minneapolis,  Minn.  Me 
mutators  and  commutator  parts.  Business 
established  1896.  President,  R.  D.  Boneu; 
vice-president,  M.  C.  Boneu;  secretary. 
R.  E.  Hutchlns. 

COMMUTATOR  FILLING.— The  com- 
pletely assembled  set  of  commutator  bars. 
Insulating  segments  and  alt  insulating  rings 
and  sleeves  is  sometimes  called  the  com- 
mutator filling.  The  filling  Is  usually  com- 
pressed and  baked  before  It  Is  assembled 
Into  the  commutator  shell. 

COMMUTATOR  INSULATING  SEG- 
MENTS, RINGS,  COLLARS  AND 
SLEEVES.— The  Insulation  between  the 
sides  of  the  commutator  bars  Is  almost 
always  made  of  mien  plates  or  sheets. 
often  called  commutator  Insulating  seg- 
ments. All  Insulation  between  the  ends 
of  the  assembled  commutator  bars  end  the 
ends  of  the  supporting  shell  Is  usually 
made  of  mica  or  mica  composition  rings, 
properly  called  commutator  Insulating 
rings.  These  rings  are  of  several  shapes: 
flat  rings  that  fit  against  the  square  lower 
ends  of  the  bars;  plain  or  straight  taper 
rings,  curved  taper  rings,  tapered  band 
rings  and  V-rlngs,  or  double-taper  rings 
that  tit  Into  (he  V  or  constricted  parts 
of  the  bars.  V-rlngs  are  made  solid  for 
small  commutators  and  sectional  for  large 
ones  such  as  exceed  about  24  Ins.  tn  diam- 
eter: the  sectional  rings  are  made  In  two 
layers  with  overlapping  Joints.  Taper  and 
V-rlngs  are  sometimes  called  commutator 
collars.  Below  the  commutator  bars  and 
separating  them  from  the  shell  is  an  In- 
sulating sleeve  usually  made  of  mica  or 
mica  composition.  Fiber  and  Bakcltte  or 
similar  molded  Insulations  are  often  used 
for    the    small    commutators    In    place    of 
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._■  punched  to 
ductlvlty  of  commutator  copper  Is 
maintained  fully  up  to  the  standard  of 
hard  drawn  copper  wire  of  the  highest 
grade.  (For  location  of  mills  and  fac- 
tories, see  alphabetical  listing  under 
firm  name.) — Adv. 

Boston  Armature  Works,   7T  Washington 
St.,   N.,   Boston.  Mass. 

Bridgeport   Brass   Co..    Bridgeport,    Conn. 

Cameron    Electrical    Mfg.    Co..    206    Main 
St..    Anson  la.   Conn.     (Segments.) 

Canadian  General  Electric   Co..   Ltd..   212 

_  King  8t.,_W.,  Toronto,  Ont.,  Can. 


ford  &  Myler  Sts.. 


mllton,  Ont., 


CHICAGO    MICA    CO.,    Valpara 

ments    are    manufactured    In    ; 
and  kinds  i 

largest  type: 

i  clal      motor 

I  nished    In  ai 

I  I  complete    '" 


Chicago  Mica  Co. 
Mlcabond  product*      see      dls- 

Commutator  Ring  play  adv.  page  1120. 
—Adv. 

Commutator  Co..  12B  1st  St.,  N..  Minne- 
apolis,   Minn. 

Consolidated  Electric  Co.,  Ltd..  230-232 
King   St..    E.,    Toronto,  Ont,,   Can. 

Diamond  State  Fibre  Co..  Bridgeport.  Pa, 
"Diamond  F." 

Doublcdoy-Hlll  Electric  Co..  719-21  Lib- 
erty Ave..  Pittsburgh,   Pa. 

DOWNEY  CO..  GILT1ERT  H..  7  S.  17th 
St.,   Philadelphia,   Pa. 

Eureka   Co..    North    East,    Pa. 

Pillion,  Inc..  S.  O..  68  Murray  St.,  New 
York,  N.  Y. 

Gee  Electric  Co.,  Wheeling,  W.  Va.  (Seg- 

GBNERAL     ELECTRIC     CO.,     Schcnec- 

tmlv.   N    Y.   (See  adv.  pages  1203-1223 .) 
Hungerford    Brass    &   Copper  Co.,    IT.   T„ 

SO    Lafayette    St.,     New    York,    N.    Y. 

'Star  Brand." 
Mathias-Hnrt     Co.,      516     Atlantic     Ave., 

Boston,  Mass. 
Mica   ln.mlator   Co..    68   Church   St..    New 

York,   N.   Y.      (Rings  and  segments.) 


Mica    J 
Que., 


ir    Co..    Ltd..    Vlctoriaville. 

_.      -O.,    The,    136    Johnson    St., 
Brooklyn,  N.  Y. 
Philadelphia  Electrical  &  Mfg.  Co.,   1228- 
16     N.     Slst     St..     Philadelphia,     Pa. 

Phonograph  Appliance  Co.,  174  Wooster 
St..  New  York,  N.  Y. 

ROME  BRASS  &  COPPER  CO.,  Rome, 
N.  Y.  We  specialise  In  furnishing 
"Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commuta- 
tor bars,  segments,  busbars  and  spe- 
cial shapes  exactly  suited  for  all 
phases  of  the  electrical  Industry.  See 
display    adv.    page    1247.— Adv. 

Standard  Electric  Machinery  Co..  Balti- 
more,   Md.      "Standard -Baltimore." 

Tall  man  Brass  &  Metal,  Ltd.,  Wilson 
St.,   Hamilton,  Ont..  Can. 

Tar  Heel  Mica  Co.,  The.  Plumtree.  N.  C. 

WESTINGHOUSE  ELECTRIC  &  MFO. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
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COMMUTATOR  PITCH.— See  Pitch,  com- 

COMMUTATOR      RING.  —  An      Insulated 

metal  ring  or  band,  usually  of  steel,  placed 
around  a  commutator  for  the  purpose  of 
holding  the  bars  securely  In  place.  These 
rings    are    used    only    on    high-speed    eom- 


o  plec 


it  of  high  centrifugal 


COMMUTATOR  RISER.— The  electrical 
inductor,  extending  usually  radially,  from 
commutator  bar  to  the  armature  winding. 
i  small  machines  the  terminal  wire  of  each 
-mature  coll  Is  connected  directly  to  the 
bar.  but  In  large  machines 
risers  serve  as  a  connection 
between  the  winding  and  the  commutator. 
The  outer  end  of.  the  riser  la  often  notched 
to  facilitate  soldering  the  wire. 

COMMUTATOR  SHELL.— The  complete 
metal  support  Into  which  the  commutator 
tilling  la  assembled.  It  consists  of  several 
parts,  varying  In  number  with  the  else 
and  design  of  commutator.  These  parts 
may  include  a  hub,  clamping  rings  or  fol- 
lowers, clamping  bolls  or  studs.  The  shell 
of  the  completed  commutator  Is  usually 
keyed  to  the  armature  shaft,  sleeve  or 
spider. 

COMMUTATOR  SLOTTING.— Commuta- 
tor slotting  consists  of  removing  the  mica 
Insulation  between  bars  to  a  alight  depth, 
usually  A  to  ft  In.  below  the  surface  of 
the  commutator.  It  permits  the  use  of  a 
hard  low  friction  brush  without  abrasive 
action.  The  use  of  this  kind  of  a  brush 
not  only  gives  a  longer  brush  l'fe.  but  will 
make  the  commutator  outwear  the  rest  of 
the  machine.  It  also  reduces  about  70%  of 
the  power  loss  caused  by  high -friction 
brushes,  which  la  quite  a  factor  In  raising 
the  efficiency  of  many  machines.  High 
mica,  la  usually  the  result '  of  sparking 
which  burns  away  the  copper  bars,  leaving 
the  mica  protruding:  this  condition  con- 
tinues to  grow  worse  If  once  started  and 
produces  flat  spots,  further  sparking,  glow- 
ing of  the  brushes,  heating  of  the  com- 
mutator, etc..  all  of  which  are  obviated 
by  undercutting  the  mica.  Where  the  com- 
mutator cannot  be  kept  free  from  oil  and 
greasy  dirt,  It  Is  well  to  undercut  It  and 
All  up  the  slots  with  cement,  paint  or  alr- 
drylng  varnish.  The  use  of  a  commutator 
stone  or  undercut  commutators  Is  Impor- 
tant, as  even  fine  sandpaper  will  leave 
scratches  which  the  nonabras've  brush  may 
lake  weeks  to  wear  down, 

COMMUTATOR  SLOTTING  FILES  AND 
DEVICES.— Outfits  for  removing  the  mica 
'.nsulatlon  between  commutator  bars  for  a 
ihort  distance  below  the  outside  surface. 
These  are  usually  small  hand-operated  de- 
'hlch  may  be  i 
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Ipped  three-cornered  file  which  cuts 
slot.     They  are  also  used   to  clean 
slots  after  they  have  been  under- 
._.  _.   some  other  slotting  machine.    Mod- 
quire  greater  care  and  are  not  so  rapid  as 
he    special    slotting   flies. 
Manufacturers: 

Canadian   Westinghouse   Co.,   Ltd..    San- 
ford  &  Myler  Sts..  Hamilton.  On!..  Can. 
QREEN     EQUIPMENT    CORP..     63     W. 
Jackson  Blvd.,   Chicago.   111.    "Aurand." 
Martlndale      Electric      Co..      The.       11737 

Detroit    Ave.,    Cleveland.    Ohio. 
Thompson  Mfg.  Co.,  Meadvllle.  Pa. 
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latht.  shaper.  or  special  stand.  In  general. 
they  consist  of  a  small  milling  saw  (about 
0.005  in:  larger  than  the  width  of  the  mlca>. 
which  la  mounted   In  an   adjustable   pedej 
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Manufacturers: 

Canadian    Westlnghouse   Co..    Ltd..    San- 
ford  ft  Mylei-  Sts..  Hamilton.  Ont.,  Can. 
Electrical  Devices  Co.,  Mt.  Vernon.  N.  Y. 

GREEN     EQUIPMENT    CORP..     Monad- 
nock  Block.  Chicago.  111.    The  "Aurand" 


"Aurand"    Commutator    Blotter 


Including 

Hon    at  either   110-    or   220-volt   service. 
—Adv. 
WESTINGHOUSEJ    ELECTRIC    &    MFC. 
" urgh,  Pa.    (See  display 
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mooths  it  much  more  effectlvel) 
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block,  which  often  left  the  com- 
erlously  scratched   though   gener- 
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Manufacturers: 

ACME   ABRASIVE  CO. 
St..    Chicago,   111.     "A 

Boston  Armature  Works.  77  Washington 
St..    N..   Boaton.   Mass. 

Canadian  Aloxlte  Co..  The.  Niagara  Falls. 
Ont..   Can. 

Carborundum  Co..  The.  Niagara  Falls. 
N.  T. 

CHEEN  EQUIPMENT  CORP..  Monad- 
nock  Block.  Chicago,  lit.  "Acme"  com- 
mutator stone  is  an  abrasive  block  (type 
I'F  below),  made  In  different  typea, 
sizes  and  grades  to  meet  the  various 
sizes  and  speeds  of  commutators  and 
colli  ctor     rings.       The     coarse     grade 
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Hallberg.    J.    H.,    25    W.    16th    St.,    New 
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Ideal  Commutator  Reaurfacer 
or  or  generator.     Simply  apply  th< 


sparking 


The  Ideal  Is  r. 


metallic  and   thi 
short-circuiting.       It     will     not    fill     up 
with  copper  dust.— Adv. 
Martlndale      Electric      Co..       The,      11717 
Detroit    Ave.,    Cleveland,    Ohio.      "Inr 
perlal,"    "Handy-- 
Standard    Electric   Machinery   Co..    Balti- 
more.  Md.      "Standard- Baltimore." 
COMMUTATOR.    TEMPERATURE    LIM 
IT  OF.-The  temperature  limit  at  which  , 
commutator  may  operate  is  set  only  to  pro- 
tect the  Insulation  of  the  comr 

adjacent    parts   and    does    not 

limit  of  successful  commutation.    The  value 


tependa  upon  the 


tion 


(  the    li 


general  Is  about  12E"C. 
DM  MUTATOR    TRUING.    TOOLS    AND 
/ICES.— Outfits    for    removing, 
i  cutting  tool,  the  more  serlou, 
Lies   In   the    aurfaci 
are   produced   by  __    .. 

brushes.     Some  outfits  consist   merely 
i   tool   holder  like    that  of   a  lath"      " 

lived  at  moderate  speed  without  : 


taken.  Other  outfits  co 
f  a  lathe  structure  to  n 
;  is  removed  and  a  cut  t 
mtator  by  the  cutting  tool  Just 
fie.  The  latter  type  la  usee 
are  many  commutators  of  thi 
1  type  and  size  to  be  trued,  as 


he    cutting    tools    mentioned    above,    (1 
tones  are  often  used  for  finishing. 
Manufacturers: 

Boston  Armature  Works,   77  Wasnlngt 


St..   N., 


bled  and  ready  to  be  keyed  to  the  shaft 
and  connected  to  the  armature  windings. 
In    some    casea   the   designs  submitted   can 

duced  to  the  advantage  of  the  purchaser. 

Manufacturers: 

Bissell  Co.,  The  F.  Toledo, Bi«ll  M'g. 
Dept.,  226  Huron  St.,  Toledo,  Ohio. 

Boston  Armature  Works,  77  Washington 
St..    N..  Boston.   Mass. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry St..   Erie.  Pa. 

Cameron  Electrical  Mfg.  Co.,  205  Main 
St.,  Ansonla,  Conn. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King   St.,    W..   Toronto,    Ont..  Can. 

Canadian    Westlnghouse    Co.,    Ltd.,    San- 


Wben  writing  to  manufacturers  please 

mention  tbs 
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Boston,    Mass 

Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton.  Ont.,  Can 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A  device  for  truing  com- 
mutators without  removing  the  arma- 
ture from  Its  hearings.  Made  In  three 
types,  shaft  pedestal,  and  yoke,  de- 
scribed In  Bulletin  49001.  See  adv. 
pages  1203-1223.— Adv. 
Jordan  Bros..  Inc.,  74  Beekman  St..  New 

York.  N.   Y.     "Jordan." 
Standard    Electric   Machinery   Co.,    Balti- 
more.  Md.      "Standard-Baltimore." 
wks?im;hoi"sr    Ei.icn'iui'    &.    MFG 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    pages   1395-1402.) 
COMMUTATORS,    COMPLETE A  com- 
mutator la  made  by  many  small  parts,  each 
of    which    must    be    of    carefully     selected 
materials,  suitably  shaped  and  treated,  and 
then   property  assembled   to  make  a  com- 
plete   unit    structure    of    such    design    and 
strength  as  will  meet  all  the  requirements 
or  the  machine  on   which   It   la  to  be  uaed. 
Manufacturers    of    motors    and    generators 
in  some  caaea  have  not  the  requisite  facil- 
ities for  properly  building  the  commutators 
of    their    d-c.    machines.       To    meet    their 
need*  other  manufacturers  that  have  made 

have  adequate  facilities  for  their  produc- 
tion are  prepared  to  build  commutators  in 
quantity  in  accordance  with  almost  any 
designs     and 


Chattanooga 


Hamilton,  Out.,  Can. 
Works,   1-3   Dun- 

Chattanooga.   Ten 


Armature  Works.  Inc..  4732-26 
St.   Clair  Ave.,  Cleveland.  Ohio. 
Columbia    Machine    Works    &    Malleable 


i   1st   St.,  N..   Minne- 


Ltd..    230-232 
Toronto,   Ont.,   Can. 
i   Electric  Co..  The.   203- 
.ve.,  E..  Cleveland,  Ohio. 
Mfg.    Co..    A..    397    W. 


GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.1, 
Hall  Switch  ft  Signal  Co..  Garwood,  N.  J. 
Helnze    Electric   Co.,    The,   Lowell,   Mass. 

"Heco." 
Homer  Commutator  Co..  The.  4748  Hough 

Ave..   N.    E  .   Cleveland.  Ohio. 
J  ft  B  Mfg.   Co..   55  Eagle  St.,  Plttsneld. 

Mass.     "J  ft  n." 
Jahtz  A  Lelst  Electric  Co.,  Western  Ave. 

&   York   St..  Cincinnati,   Ohio. 
Jones    &    Moore    Electric    Co..    Ltd.,    290 

Adelaide  St.,  West.  Toronto.  Ont.,  Can. 
Munnlng  ft  Co.,  A.  P.,  Church  St.,  Mota- 

wan.   N.   J. 
Pyle-riational   Co.,   The,    1334  N.   Kostner 

Ave.,  Chicago.  lit. 
Standard   Electric  Machinery  Co.,   Baltic 
'  more.    Md.      "Standard -Baltimore." 
Toledo    Standard    Commutator    Co..    2242 

Smead  Ave.,  Toledo,  Ohio.   "Standard." 
WKMTl.VGHOMSK     ELECTRIC     &     MFG. 

CO.,  East  Pittsburgh.  Pa.     (See  display 


of  the  d-c.  standard.  These  are  usually 
Instruments  that  have  been  calibrated  by 
auch  direct  comparison  and  are  then  used 
secondary  standard  a     


a-c.  instrument 


checked.  See  Am- 
meters, precision,  calibrating  or  laboratory 
standard;  likewise  Voltmeters,  etc. 

COMPARISON  LAMP.— A  lamp  of  con- 
stant but  not  necessarily  known  candle- 
power,  against  which  a  working  standard 
and  test  lamps  are  successively  compared 
in  a  photometer. 

COMPASS,  MAGNETIC— An  Instrument 
consisting  of  a  magnetic  needle  pivoted  on 
a  fine  point,  which  usually  bears  against  a 
jewel,  and  enclosed  In  a  suitable  case.  A 
card  graduated  In  degrees  and  having  all 
the  cardinal  points  clearly  marked  is  placed 

of  the  needle  (which  always  points  toward 
the  earth's  magnetic  north  pole)  will  Indi- 
cate the  bearing  of  any  object.  Magnetic 
■   used  mostly  on  ships;   their 


mntlne 


lcle.      They 


i  electrical  work  to  test  the  polarity 
of  magnet  poles  and  of  electromagnets  and 
to  Indicate  the  presence  of  a  magnetic  field. 
COMPASSES  ,  GRY08COPIC—-T  h  e  ■  e 
outfits  consist  usually  of  two  master  com- 
passes located  In  or  near  the  central  sta- 
tion, which  la  placed  near  or  below  the 
water  line  at  the  center  of  the  ship,  a  num- 
ber of  repeater  compasses  used  at  the  navi- 
gating station  and  a  pelorus  repealer  for 
each    end   of   the   bridge   used    for   taking 


s  the  gyro  element  and  the 

isary  mechanisms  for  operating  the 
iters.  The  principle  upon  which  the 
icoplc  compass  operates  Is  that  any 
I  freely  suspended  and  rotating  at  a 
speed,  when  placed  upon  a  larger 
1  also,  rotating,  will  place  Its  ails  In 
ame  direction  as  the  axis  of  the  larger 
■I.     The  earth  la  utilised  as  the  larger 


ogle 
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esult  that  the  small  wheels   

axes  parallel  with  the  earth's  north 
south  meridian.  The  power  supply  to 
gyro  motor  or  motors  in  the  master  c 
pass  Is  taken  from  special  motor-ger 
tors.  The  world's  navies  have  employed 
the  gyroscopic  compass  Tor  many  years, 
about    1100    now    being   In   operation.      The 

that  the  merchant  field  has  on!y  been 
entered  recently,  but  over  twenty  liner  — 
now  equipped  with  them. 

S perry   Gyroscope    Co.,    The,    Manh: 
Bridge   Plain.  New  York,  N.  Y. 

COMPASSES,    RADIO Radio   comp 

are  a  eom  hi  nation  of  antenna  and  rece 
apparatus  having  directional  character: 
which  make  It  possible  to  determine  quite 
accurately  the  position  of  the  receiving  sta- 
tion with  respect  to  other  transmitting  sta- 
tions. By  means  of  these,  two  or  nmn 
fixed  stations  can  locate  exactly  any  othei 
transmitting  station:  or  a  ship  can  deter- 
mine its  position  anywhere  In  tnldocean  by 
radio  alone  by  receiving  signals  from  twc 
fixed  stations  whose  location  Is  known.  In 
addition  to  these  features,  the  radio  com- 
rasses  may  operate  for  ordinary  recep- 
tion of  signals  In  close  proximity  to  power- 
ful transmitters  or  under  atmospheric  static 
conditions  that  would  make  the  reception 
of  signals  by  ordinary  receivers  impossible. 

tcnna  wound  on  a  narrow  rectangular 
frame,  which  is  pivoted  In  the  center  ant 
free  to  rotate.  A  circular  guide  ring  aroum 
the  outside,  which  Is  of  such  slie  as  t< 
show  the  angle  through  which  the  antennr 
frame  has  been  turned,  is  accurately  di- 
vided Into  degrees  and  fractions  of  de- 
grees. An  Indicator  on  the  antenna  movei 
over  this  scale.  The  receiving  apparatus 
which  Is  merely  a  sensitive  radio  receiver 
Is  generally  placed  In  the  center  of  the 
loop.  When  the  plane  of  the  antenna  Is  in 
line  with  the  sending  station  the  signnlL  . 
celved  wilt  bo  the  loudest,  and  the  Indicator 
will  tell  the  direction  within  one-half  de- 
gree. These  outfits  are  sometimes  called 
direction  Anders.  Also  see  Direction  find- 
ing, radio. 

Manufactured: 

Adams    Morgan    Co.,    Alvln    Place,    Upper 
Montclnlr.    N.    J.      "Amco." 

Chicago    Radio    Laboratory.    Raven 9 wood 
&  Schrelber  Aves..  Chicago,  III. 

International     X-Ray    Corp.,    326    Broad- 
way. New  York.  N.  Y. 

Simon,  Emi!  J.,  217  Broadway,  New  York, 
N.   Y. 

Wireless    Specialty    Apparatus   Co.,    C.    & 
Fargo  Sis.,  Boston.  Mass. 

COMPENSATING  WINDING.— A  winding 

tralize  some  undesired  effect,  as  the  wind- 
ings In  the  pole  faces  of  a  d-c.  machine  to 
neutralize  armature  reaction  or  Blmllar 
windings  on  a  a-c.  series  motor  to  balance 
the  se*  f-  Induct  a  nee  of  the  armature 
winding.  1 

COMPENSATOR,  CURRENT.— See  Com- 
pensators.   Incandescent  lamp';  also  Trans- 

COMPENSATOR,  DIRECT-CURRENT.— 
Two  or  more  similar  d-c.  machines,  usually 
with  shunt  or  compound  excitation,  directly 
coupled  to  each  other  and  connected  in  se- 


tiple-wlre  distribution  system,  for  the  pur- 
pose of  maintaining  the  potentials  of  Hi* 
intermediate  wires  of  the  system,  which 
■-*"■)   the  Junction   points   be- 


n  the  11 


chines 


Thes 


monly  called  balancers.     See  Balancer  sei 

COMPENSATOR,  VOLTMETER.— A  spe- 
cial type  of  current  transformer  used  with 
a  specially  wound  switchboard  voltmeter, 
which  Indicates  the  voltage  at  the  end  of 
a  feeder.  The  voltmeter  has  a  differen- 
tially wound  coll  which  is  connected  to 
the  compensator  secondary.  Several  taps 
are  provided  to  adjust  for  the  resistance 
and  reactance  drop  In  the  feeder.  The 
primary  of  the  compensator,  designed  for  6 
amperes,  Is  in  series  with  the  feeder,  or  It 
may  be  in  the  secondary  circuit  of  a  cur- 
rent transformer,  the  primary  of  which  Is 
In    tin 


more  current  flows  through  the  differential 
coll    in    the    voltmeter    and    thus    tenc" 
make  the  meter  read  lower.    Also  see  ' 

COMPENSATORS,  INCANDESCENT 

LAMP. — when  Incandescent  lamps  are  used 
for  community  street  lighting  they  are  gen- 
erally operated  on  a  series  circuit.  Equip- 
ment for  such  circuits  Is  standardized  fol 
the  following  currents:  4,  8.8.  7.5  and  1( 
amperes.     It  is  often  desirable  to  use  large) 

same  current  rating  as  the  circuit;  this 
may  apply  to  only  part  or  the  whole  o 
circuit.  Lamp  conpensators  are  then  used 
to  adapt  the  circuit  current  to  that  or  the 
lamps  to  be  used.  These  compensators, 
which  are  small  autotransformers, 
used  nt  each  lamp  and  usually  place 
the  lamp  housing  or  fixture;  the  primal 
connected  In  the  series  circuit  and 
lamp  across  the  secondary  circuit.  In 
manner  the  proper  values  of  current 
voltage  for  the  lamps  are  obtained,  without 
losing  the  advantages  of  a  standard  : 
current  irl  the  series  circuit. 


Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W,,  Toronto,  Ont.,  Can. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  &  Cambria  Sts..  Philadelphia,  Pa. 
"Keystone." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  1£0'!  -1223.) 

LINE  MATERIAL.  CO..  S.  Milwaukee, 
Wis.     (See   display  adv.  page   1878.) 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  161  Whiting  St..  Chicago,  111.  (See 
display  adv.   page  1286.) 

WfJSTINiiHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

COMPENSATORS,    LINE-DROP.— Induc- 
tion voltage  regulators  are  frequently   used 
to  compensate   for  line  drop*  In  a  lighting 
feeder  and   to   maintain   normal   voltagi 
some    predetermined    point   on    the    feedei 


In   c 


.   ____o  the  si 
(ompllsh   this   It   Is 
line-drop    compensator.      This 
aenttally  of  an  adjustable  reac 


the  reactance  drop  of  the  feeder  to  this 
predetermined  point,  designated  as  the  cen- 
ter of  distribution,  when  a  current  propor- 
tional to  the  load  current  Is  sent  through 
It.  The  line-drop  compensator  may  then  be 
used  to  indicate  the  voltage  at  the  distribu- 
tion center  or,  when  used  with  a.  feeder- 
voltage  regulator.   It   permits  the  regulator 

the  center  of  distribution  Tor  all  condi- 
tions of  supply  voltage,  load  and  power- 
factor  within  the  limits  of  the  regulating 
equipment. 


VVESTINGHOI'SK  KI.ECTKIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1396-1 102.) 

COMPENSATORS,  MOTOR-STARTING, 
— See   Autostarters.   motor. 

COMPENSATORS.  PROJECTING  ARC 
LAMP.— Arc-lump  compensators  are  used 
largely  with  a-c.  arcs  for  motion-picture 
projection.  These  lamps  operate  at  about 
35  volts,  while  the  energy  supplied   lo  the 

higher.  It  Is,  therefore,  necessary  to  reduce 
the  voltage  to  the  proper  value  and  this  Is 
accomplished  by  the  compensator.    This  Is 

illv  an  aulotransformer  with  adjustable 

ndary  taps  arranged  so  that  the  voltage 
be  varied  by  moving  a  handle.     Com- 


alile  d-c.  arcs  a 


letlmea  specially  de- 


for    the    dlftere 


Manufacturers: 

Barlow  Electrical  Specialties  Co.,  Yonk- 
ers.    N.    Y. 

Bell  &  Howell  Co..  1801-15  Larchmont 
Ave..   Chicago,  III. 

Canadian  General  Electric  Co..  Ltd.,  212 
King-  St,.  W..  Toronto.  Ont.,  Can. 

CK.VKRAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 


Hallberg.  J.  H.,  25  W.  46th  St..  New 
York.   N.   Y.      "4    In   1." 

Kentucky  Electrical  Co..  SI?  Lewis  St., 
Owensboro.    Ky.      "American." 

McAuley  Mfg.  Co..  J.  E„  30  N.  Jefferson 
St..    Chicago.    III.      "Peerless." 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  164  Whiting  St..  Chicago.  III.  (See 
display  adv.  page  1286.) 

COMPETITION.— Trade  name  for  an- 
nunciators manufactured  by  the  Part  rick 
&  Wilklns  Co.,  61  N.  7th  St.,  Philadelphia, 
Pa. 

COMPLEX  IONS.— Constituent  s  of  a 
complex  electrolyte  which  are  liberated  at 
the  electrodes  as  complex  groups,  Instead 
of  simple  atoms.  Examples:  SO,  Ion  from 
sulphates:  AuCiNi   Ion  from  aurocyanldes. 

CO  MPO  DISK— Trade  name  for  valves 
manufactured  by  the  Penberthy  Injector 
Co..    Ltd.,   Windsor,    Ont..   Can. 

COM  POLITE.— Trade  name  for  lighting 
fixtures  manufactured  by  the  Volgt  Co., 
1741—47  N.  12lh  St.,  Philadelphia,  Pa. 

COMPOLUX — Trade  name  Tor  composi- 
tion lighting  fixtures,  brackets,  floor  and 
table  lamps  manufactured  by  the  Caldwell 
Electric  Corp.,  1002  N.  Market  St.,  Cham- 
paign. III. 

COMPONENT,  ACTIVE  OR  IN-PHASE. 
— See  Active  component. 

COMPONENT  CURRENTS  OR  ELEC- 
TROMOTIVE FORCES — The  several  sepa- 
rate currents  or  e.m.f.'s  into  which  any  sin- 
gle current  or  voltage  may  theoretically  be 
separated.  These  separate  component  cur- 
rents or  voltages  when  acting  Jointly  on  a 
rlrcult  would  give  precisely  the  same  effect 
as  the  single  one  considered. 

COMPONENT,  REACTIVE  OR  QUAD- 
RATURE—See  Reactive  component. 

COMPOSITE  EYE  LENS.— Trade  name 
for  shields  for  electric  welders  manufac- 
tured by  the  Indianapolis  Switch  &  Frog 
-Co..  Springfield,  Ohio. 

COMPO-8ITE,  INC.— 207-215  Astor  St.. 
Newark,  N.  J.  Manufacturer  of  molded 
insulation.      Business  established   1910. 

COMPOSITE  LINE.— This  Is  a  term  used 
In  reference  to  telephone  or  telegraph  lines 
consisting  of  a  plurality  of  successive  sec- 
tions having  different  linear  electrical  con- 
stants. An  example  of  this  Is  an  under- 
ground cable  section  Joined  to  an  overhead 

COMPOUND,  CLARK'S.— An  insulating 
compound  used  to  Impregnate  Jute  yarn 
wrapping  for  use  on  the  outside  of  armored 
submarine  cable.  It  consists  of  60  parts 
of    mineral    pitch    and    40    parts    of    finely 
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res  of  about  I26°F.  Dry  cells 
d  to  prevent  evaporation  of 
■--    ■"       -*-■    Jectrolyte  they 


the  small  ai 

contain  and  also  to  exclude  dust  and  dli. 
Storage  cells  of  any  portable  type  must  be 
sealed  to  prevent  splashing  or  spilling  of 
the  electrolyte  when  they  are  being  moved 
about;  (he  covers  on  such  cells  usually  fit 
well  enough  to  minimize  evaporation  and 
to  exclude  dirt,  but  spilling  of  electrolyte 
would  occur  around  the  edges  of  the  cover 
were  a  sealing  compound  not  used.  This 
compound  must  soften  at  or  below  212"F., 
by  steaming  or  electric  heating  In  an  oven, 
to  permit  removal  of  the  cover  for  Inspec- 
tion, cleaning  and  repair  of  the  cell. 

Manufacturers: 

Alberta  Battery  Co..  Ltd.,  420-22  9th 
Ave.,  E.,  Calgary.  Alta..  Can.   "ABC. 

Atlns  Mineral  Products  Co..  Mertxtown, 
Pa.      •a-K." 


Bartlett.    Inc.,    H.    N..    13   Park   PI.,    New 

York,  N.  Y. 
Battery    Equipment    &    Supply   Co.,    1400 

S.   Michigan  Ave.,    Chicago,  III.      "Bes- 

Bftcacr  Electric  Works,  3055  Lincoln  Ave.. 
Chicago.   III. 

Canadian  National  Carbon  Co.,  Ltd..  Hill- 
crest    Park..   Toronto.    Ont.,   Can. 

Carlile  &  Doughty,  Inc.,  S580  N.  Broad 
St..  Philadelphia,  Pa. 

Chamtwrlln  &  Johnson,  Inc..  123n-i0  V0.1- 
kamp  St..  Pittsburgh.  Pa. 
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Mo. 
Globe   Chemical  Co.,   727   Ridge  wa) 


CHICAGO    MICA   CO..    11-21    Water    St. 

Valparaiso.     Ind.       (See     display     adv. 

page    1320.) 
Cochrane     Chemical    Co.,     432     Dan  forth 

Ave..  Jersey  City.  N.  J. 
Dicks-Pontius    Co..    121-131    Wayne   Ave. 

Dayton.  Ohio.      "Pontius." 
Dielectric  Mfg.  Co..  St.  Louis,  Mo.     "D1 

electric." 
Dolph    Co.,     Johi 

Newark.   N.   I. 
Electric  Insulation   &  Varnish  Co..   Ltd, 

New  Toronto.  Ont.,  Can. 
Electric    Storage    Battery    Co..   The,    l»th 

St.  A  Allegheny  Ave.,  Philadelphia,  Pa. 
Ferry  Mfg.  Co..  2113  S.  4th  St.,  St.  Louis 

Guaranteed    Battery    Co..    2017-26    Lucas 

Ave,.  St.  Louis,  Mo,     "Lion." 
Insulating    Materials    Co..     5133    We: 

Ave..    Detroit.   Mich.      "Imco." 
INTERNATIONAL    PAINT     CORP..     St. 
Louis.  Mo,  "Inco  Insullte."  (See  display 
adv.   page   1320.) 
Johns-Pratt    Co..    The.    655    Capitol   Ave. 

Hartford,   Conn. 
McQIII  Mfg.   Co..  Valparaiso.   Ind. 
Mitchell-Rand    Mfg.    Co..    IB    Vesey    St.. 

New  York,   N.  T. 
Philadelphia    Storage    Battery    Co,    On- 
tario  *    C    Sts.,    Philadelphia,    Pn. 
Prest-O-LIte  Co,    B33  N.   Capital  St.,   In- 
dianapolis,    Ind. 
Prest-O-Llte   Co.    of   Canada,    Ltd,    Hill- 

crcst  Park.  Toronto,  Ont,  Can. 
Rubcrold    Co,     The,     96     Madison     Ave, 

New  York.   N.   Y.      'T  A  B" 
Special    Chemicals    Co,    Highland    Park, 

III.      "Speco." 
Standard   Asphalt  A   Refining  Co..  SOS   S. 

IdtSalle  St,  Chicago.  HI.     "Sarco." 
Sterling    Varnish    Co..    The.    625-8    Fulton 

Bldg..  Pittsburgh.  Pa.     "Sterling." 
-Storage  Battery   Sunply   Co,   The,   239   E. 

27th  St..  New  York.  N.  Y. 
Trotter    *    Co,    E,    T,    5TB-602    Johnson 

Ave..  Brooklyn.  N.   Y. 
COMPOUNDS,     BRAZING.— See    Brazint 
compounds. 

COMPOUNDS.  CABLE,  JUNCTION  BOX 
POTHEAD  AND  TRANSFORMER  FILL- 
ING AND  SEALING.— The  exclusion  o: 
moisture  from  Joints  and  terminals  of 
cables,  such  as  Junction  bones  and  pot- 
beads,  ntso  from  small  transformers,  etc. 
■  accomplished  by  filling  them  with  molter 
insulntlnx  compound  which  Alls  the  air 
spaces  and.  when  cool,  hardens  Into  a  solid 
num.  The  degree  of  hardness  varies  with 
"  c  composition,  some  mixtures  being  so 
rd  as  to  be  brittle  and  others  being  suffl- 
?nt!y  plastic  to  be  self-healing  when 
acked.  The  plastic  compounds  are  de- 
nim hie  for  use  with  pot  heads  and  hlgh- 
islon  work  generally,  but  it  is  sometime* 
ni-cessary  to  put  on  a  layer  of  hard 
"rapping"  compound  to  prevent  dripping. 
Most  compounds  for  power  cable  Jointing 
have  an  asphalt Ic  base.  The  compounds 
most  used  become  fluid  at  moderate  tem- 
peratures. Paraffin  or  wax  compounds  are 
used  somewhat  In  telephone  cable  Jointing, 
but  have  not  been  found  satisfactory  for 
rawer  cable  work.  Paraffin  is  a  better 
Insulator  than  nsphaltum,  but  It  has  a  low- 
er melting  point  and  a  greater  coefficient 
of  expansion.  Both  types  of  compounds 
are  acid  and  moisture -res  I  sting.  Bell- 
rlnglng.  toy  and  other  small,  low-(cnslon 
transformers  with  sealed  cases  have  their 
cases  (lied  with  compounds  similar  to  those 
used  for  power  cable  Jointing.. 
Manufacturer*: 
American    Di-Electrlcs.     Ltd.,     71-  TS    W. 

Broadway,  New  York. 
Bartlett,    Inc.,    H.    N,    IB    Park    PL,    New 


Ave..  Chicago.  HI. 
Canadian   General   Electric  Co,    Ltd,    212 

King  St,  W,   Toronto,   Ont.,  Can. 
Canadian    Westlnghouse    Co..  Ltd,    San- 
ford  A  Myler  Sts..  Hamilton.  Ont..  Can, 

"Westlnghouse." 
CHICAGO    MICA    CO,    11-21    Water    St.. 

Valparaiso.      Ind.       (See     display     adv. 

page   1320.) 
Cochrane     Chemical     Co,     432     Danforth 

Ave,  Jersey  City.  N.  J. 
Dielectric      Mfg.      Co..      St.      Louis.      Mo. 

■■D-electrlc" 
Dolph    Co.,     John     C,     1«8    Emmett    St., 

Newark.    N.    I. 
Electric    Insulation   A   Varnish   Co,    Ltd, 

New   Toronto.   Ont..   Can. 


Electrical  Engineers  Equipment  Co,  35 
S.   Desp'alnes  St,  Chicago.   111. 

GENERAL  ELECTRIC  CO,  Schenec- 
tady, N.  Y.   (Sec  adv.  pages  1203-1223.; 

Insulating  Materials  Co,  £133  Wessoi 
Ave,   Detroit.    Mich..   "Imco." 

INTERNATIONAL  PAINT  CORP.,  St 
Louis,  Mo.       Inco  Insullte."     (See  dla- 


41st  St,  New  York.  N.  Y. 
McGill  Mfg.  Co.,  Valparaiso.  Ind, 
Mica   Insulator   Co,    68   Church    St.,    New 

York.  N.  Y.     "Condullne." 
Mica    Insulator    Co..    Victor! a villc.    Que, 

MINER  ALLAC      ELECTRIC      CO.,      1046 

Washington    Blvd.,    Chicago.    III.      (See 

display   adv.   page   1310.) 
Mitchell -Hand    Mfg.    Co,    18   Vesey    St, 

New   York.    N.    Y. 
Unliable    Electric   Co..    314ft  Carroll    Ave.. 

Chicago.    111.      '"Reliable." 
Rnebl'ng's    Sons    Co.,    John    A..    Trenton, 

N.  J, 
Ruberoli!     Co,     The.     9.1     Madison     Ave, 

New  York.   N.   Y.      "p  A  B." 
Standard   Asphalt   A    Refining  Co..    208   S. 

1-a  Salle  St..  Chicago,   111.      "Sarco." 
Standard    Underground   Cable  Co.,    Wfs(- 

Intrhouse  Bldg,  Pittsburgh.  Pa.  "Ozlte." 
Sterling    Vsrnfsh   Co,    The.    525-8    Fulton 

Bldg,  Pittsburgh,  Pa.     "Sterling." 
Trotter    A    Co,    E.    T..    578-802    Johnson 

Ave.,   Brooklyn.  N.  Y. 
COMPOUNDS,  CHATTERTON — Chatter- 
ton's    compound    Is    an    insulating    material 
used    chiefly   in   submarine   cable   construc- 

stranda  or  the  cable  conductors  before  the 
gutta-percha  covering  la  applied.  .It  Is  com- 
posed   of  three   parts  by   weUht   of   gutta- 

Stockholm  tar. 
Manufacturers: 

Bartlett,    Inc.,   H.    N,    19    Park    PI,    New 

York.  N.  Y. 
CHICAGO    MICA    CO,    11-21    Water    St, 

Valparaiso,     ind.       (See    display    adv. 


:  Mfg.  Co.,  St.  Louis.  Mo. 


McGIII  Mfg.  Co.,  Valparaiso,  Ind 


Mitchell-Rand    Mfg.    Co.,    18    Vesey    St.. 

New  York.  N.  Y, 
Ruherold     Co,     The.     9B     Madison     Ave, 

New    York.   N.  Y.      "P  A   B." 
COMPOUNDS,    COMMUTATOR    LUBRI- 
CATING.—A  lubricant  for  the  commutators 
of    ekctrlcal    machines.      It    Is    sometimes 
required    to   prevent    scratchfng   or   scoring 


cent  brush  Improvements  have  included  the 
addition  or  lubricating  compounds  In  the 
brush  Itself. 

Manufacture™: 

ALLEN  CO,  INC,  L.  B„  4519-29  N.  Lin- 
coln St,  Chicago,  III.     "Allen." 
American    Oil    Corp,    172    S,    Water    St.. 
Jackson,    Mich.      "American,"    "Amoll- 

Canadlxn  Hanson  A  Winkle  Co,  Ltd, 
The.   Toronto.  Ont,  Can. 

Canadian  Westinphouse  Co.,  Ltd,  San- 
ford  A  Myler  Sts..  Hamilton.  Ont,  Can. 
"Westlnghouse." 

CHICAGO  MICA  CO,  Valparaiso.  Ind. 
For  bearings  difficult  to  lubricate  or 
that  run  hot  use  Mien  Flnke  Lubricant. 
Reduces  friction.  Cools  hot  Journals 
while  running  and  saves  oil,  A  supply 
of  Mica  Flake  on  hand  has  proven  a 
cheap  insurance  against  loss  of  time 
due  to  hot  Journals.  Mixes  freely  with 
oil  and  Is  especlallv  effective  In  filling 
worn  hearings.  For  other  Chicago 
Mica  Co.  products  see  display  adv. 
page  1320. — Adv. 

Dixon  Crucible  Co,  Joseph,  Jersey  City. 
N.  J. 

Doe  Electrlciil  Device  Co,  Kent.  Ohio, 

DOWNEY  CO,  GILBERT  H,  7  S.  17th 
St,  Philadelphia.  Pa. 

Franklin  Oil  Works.  Franklin.  Pa.  "Penn- 
gold,"  "Franklyne."  "Keystone." 

Qoidmark  Co,  The  James,  S3  Warren  St, 
New   York,   N.    Y.      Trotters." 

Hanson  A  Van  Winkle,    Newark.  N.  J. 

Harris  Oil  re.  a.  W..  IM  B.  Water  St, 
Providence,   R.   I.      "Harris." 
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Hart    A  Co.,    124   N.    Main   St,    Fostorla. 

Ohio.     "Red  Cross." 
Mclennan  a  co,  k,  1751  w.  isth  St.. 

Chicago,  111.  Sots  manufacturers  Gale's 
Commutator  Compound.  Prevents  cut- 
ting of  commutators  and  sparking: 
will  not  gum  the  brushes.  Puts  that 
high  gloss  on  commutators  that  you 
have  so  long  sought.     Saves  wear  and 


all    supply    houses.      Write    today    for 
free    sample    stick.      Also    see  dfspl 
age    1310.— Adv. 


Ohio  Grease  Co.,  The,  Loudonville,  Ohio. 
Triangle." 

Trotter  A  Co,  E.  T,  67S-602  Johnson 
Ave,   Brooklyn.   N.  Y. 

Walsh  Co,  John  F.,  170  North  St.,  PJtta- 
field.    Mass.      "Antl    Spark." 

COMPOUNDS,  COLORING  AND  FROST. 
ING. — See  Coloring  and  frosting  compounds, 
Incandescent   lamp. 

COMPOUNDS,  CUTTING  AND  EX. 
TRUDING- — Many  machine-tool  operations 
require  the  use  of  a  cooling  and  lubricating 
compound  to  aid  in  lengthening  the  life  of 
ihe  tools  used  and  to  carry  away  the 
chips  and  particles  of  metal.  With  various 
-inching,  drawing  and  extruding  processes 


the 


luhrk 


-educe  friction.     Often  rust  preventive  sub- 
stances  are    Included    In    the    compound   as 

having  a  protecting  scale. 

The  nature  of  the  compound  depends 
upon  the  work  to  be  done.  Mineral  and 
lard  oil  and  various  substitutes  are  used 
In  processes  involving  turning,  tapping, 
drilling,  milling,  threading,  automatic  ma- 
chine work,  etc  Other  compounds  which 
are  usually  dissolved  in  water  produce  a 
milky  white  soapy  or  oily  solution  that 
flows  freely  and  may  be  made  in  a  num- 
ber of  proportions  according  to  the  work 
It  must  do  and  the  Jtardnesa  of  the  metal. 

Manufacturers: 

American  Oil  Corp,  172  S.  Water  St., 
Jackson,    Mich. 

Conversion  Products  Corp,  149  Broadway, 
New    York.    N.    Y.      "Bulllte." 

COMPOUNDS,  IMPREGNATING.— Com- 
pounds used  to  saturate  cloth,  paper. 
braided  wire,  colls,  etc,  to  improve  their 
insulating  properties  and  to  make  them  re- 
'  the  action  of  moisture,  acid,  p 


Ther 


inds   i 


-    this 


used   i 


requirements  for  such  a  compound  are  that 
It  shall  be  a  tough,  pliable  compound  with 
a  high  melting  point,  that  it  Is  thin  enough 
when  applied  so  that  it  can  saturate  every 
part  of  a  coil,  and  after  hardening  will 
not  soften  due  to  heating  of  the  machine. 
When  used  with  the  vacuum  process  of 
impregnating,  a  heavier  compound  may  be 
used  and  can  he  forced  Into  every  crevice 
of  the  coil.  These  compounds  are  made 
with  many  different  melting-  points  and 
for  a  number  of  special  purposes.  Some 
compounds  that  are  used  on  transformer 
colls  are  oil -resisting  and  possess  good 
heat-conducting  properties  to  help  maintain 

American  Di-Electrlcs.  Ltd,  71-76  W. 
Broadway,   New  York,   N.  Y. 

Benollte  Co,  Inc.,  231  4th  Ave,  Pitts- 
burgh. Pa. 

Canadian  General  Electric  Co,  Ltd,  212 
King  St..  W..  Toronto.  Ont,  Can. 

Canadian  Westlnghouse  Co,  Ltd..  San- 
ford  A  Myler  Sts,  Hamilton.  Ont..  Can. 
'•Westlnghouse." 

CHICAGO  MICA  CO,  11-21  Water  St, 
Valparaiso.  Ind.  (See  display  adv. 
page   1320.) 

Cochrane  Chemical  Co,  432  Danforth 
Ave.,    Jersey   City.    N.    J. 

Condenslte  Co.  of  America,  Grove  St.  A 
Erie  R.   R,    Bloomfleld,   N.  J. 

Cop".    T.    J,    1820   Chancellor   St..    Phlla- 


■0.     "Dl-      I 
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Dolph  Co.,  John.  168  Emmett  St.,  New- 
ark,  N.   J.      "Vneultto." 

DOWNEY  CO..  GILBERT  H.,  I  3.  17th 
St..  Philadelphia.  Pa 

Electric  Insulation  ft  VarnlBh  Co..  Ltd.. 
New  Toronto.  Ont...  Can. 

Fleilble  Compound  Co..  Inc..  Tho,  39117 
Haverlord  Ave.,  Philadelphia,  Pa 
"Flexible   Compound." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   (See  adv.  pages  12M-J223.) 

Insulating  Materials  Co..  6133  Wesson 
Ave.,   Detroit,   Mich.     "Imco." 

INTERNATIONAL  PAINT  CORP..  St. 
Louis.  Mo  "Inco,"  "Inauilte."  (See  dis- 
play   adv.    page    1320.) 

Leacock  Co..  A.  M.,  291-5  Cortlandt  St.. 
Belleville.  N.  J. 

MINERALLAC  ELECTRIC  CO.,  1MB 
Washing-ton  Blvd.,  Chicago,  III.  (See 
dlHplay  adv.  page  1310.) 

Mitchell- Rand.  Mfg.  Co..  18  Vcsey  St., 
New  York.   N.    Y.      "P   ft    B." 

Robertson  Chemical  Co..  Cleveland,  Ohio. 

Riiberoid  Co..  The,  95  Madison  Ave., 
New  York,    N.  Y.      "P  ft  B." 

Standard  Insulation  Co..  Rutherford,  N.  J. 
"Sico." 

Standard  Underground  Cable  Co..  Wcst- 
inghouse   Bldg..  Pittsburgh.   Pa 

Sterling  Varnish  Co.,  The.  625-8  Fulton 
Bldg..   Pittsburgh,  Pa.     "Sterling." 

COMPOUNDS,  INSULATING,  MISCEL- 
LANEOUS.—Special  Insulating  compounds 
are  frequently  used  to  obtain  special  char- 
acteristics,  such  as  a  hlgb   melting  point. 

ductlvlty.  very  high  specific  gravity,  good 
adhering  properties,  ate.  They  are  used 
for  many  purposes,  a  Tew  being  as  fol- 
lows: For  cementing  transformer  lends 
into  bushings:  for  sticking  paper,  fuller- 
board  or  coll  forms  together:  for  boiling  out 

iking 

«en uterinum    wire.    eic.      In  addition   there 

used  In  molded  forms:  see  Bakellte;  Con- 
denslte;   Insulation,    molded,    miscellaneous. 

Manufacturers: 

Atlas   Mineral   Products    Co.,    Mertztown, 


Ite." 

Bartlett,  Inc..  H.  N..  19  Park  PI.,  New 
York.  N.  T. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  111. 

Benollte  Co.,  Inc.,  331  1th  Ave.,  Pitts- 
burgh, Pa. 

Blnswanger  ft  Co.,  B.,  829-835  N.  3rd  St.. 
Philadelphia.  Pa. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,   Toronto,   Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Mylar  Sts.,  Hamilton,  Ont,.  Can. 
"  West!  ngh  ou  so. " 

Carille  ft  Doughty,  Inc.,  2530  N.  Broad 
St..   Philadelphia,  Pa. 

Cochrane  Chemical  Co..  132  Danrorth 
Ave..   Jersey  City,   N.  J. 

Columbus  Varnish  Co.,  The.  261  Coxzlns 
St.,  Columbus.  Ohio.    "Columbus." 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 

Continental  Fibre  Co.,  Newark,  Del. 
"Bakelite-Dllecto." 

Cope.  T.  J..  1620  Chancellor  St..  Phila- 
delphia, .Pa.     "Cope." 

Dielectric  Mfg.  Co.,  St  Louis,  Mo.     "Dl- 

Dolph    Co.,    John    C,     158    Emmett    St., 

Newark.    N.    J. 
DOWNEY  CO..   GILBERT   H„    7   S.    17th 

St.,    Philadelphia,   Pa. 
Electric    Insulation   ft   Varnish   Co., 

New   Toronto.    Ont.,    Can. 
Electrical    Engineers    Equipment    Co.,    35 

S.    Desplalnes   St.,   Chicago.    III. 
Elect  ruse      Mfg.     Co.,     Brooklyn,     N.     Y. 

"Elect  rose." 
Flexible    Compound    Co.,    Inc..    The.    3601 

Haverford       Ave.,       Philadelphia.       Pa, 

■■Flexible    Compound." 
Flintkote   Co.,    Inc.,    The,    88   Pearl    St. 

Boston,  Mass.     "Rex." 
GENERAL'   ELECTRIC     CO..     Schenec- 
tady. N.  Y.    (See  adv.  pages  1201-1233.] 
Insulating    Materials     Co..     6133     Wessc 

Ave.,  Detroit,  Mich.     "Imco." 
INTERNATIONAL       INSULATING 

CORP.,     25    W.    15th    St..    New    York. 

N.   Y. 
INTERNATIONAL    PAINT    CORP.,     St 

Louis.   Mo.     "Inco    Inaulitei"     (Sec  dis- 
play adv.  page   1320.) 


Johna-Manvllle.  Inc.,  Madison  Ave.  &  list 

St.,  New  York,  N.  Y. 
Mica   Insulator  Co.,    68   Church    St.,    New 

York,   N.  Y. 
Mica    Insulator    Co.,     Victoriaville,    Que., 

MINERALLAC  '  ELECTRIC      CO.,      1015 

Washington    Blvd..    Chicago,    III.       (See 

display  adv.   page  1210.) 
Mitchell-Rand    Mfg.    Co..    IS    Vesey    St., 

New  York,   N.  Y. 
Mogul    Co.,    11    W.    39th    Ct..    New    York. 
PITTSRUKGH       TRANSFORMER       CO.. 

Pittsburgh.    Pa.      "Aerlo." 
KOCKBESTOS  PRODUCTS  CORP.,  P.  O. 


Schenectady '  Varnish    Co..    Schenectady, 

N.  Y. 
Sherwln  -Williams     Co..     601     Canal     Rd.. 

Cleveland.    Ohio.      "AJax." 
Standard    Electric   Machinery   Co..    Balti- 
more,  Md.     "Standard-Baltimore." 
.Standard    Insulation    Co.,    Rutherford,    N. 

J.     "Sico." 
Standard   Underground  Cable   Co.,    West- 

inghouse  Bldg.,  Pittsburgh,  Pa.  "Ozite." 
Sterling    Varnish    Co.,    The.    626-8    Fulton 

Bldg..  Pittsburgh,  Pa.     "Sterling." 
T-oeh     Bros..     320    6th    Ave.,     New    York. 
Trotter    ft    Co..    E.    T..    576-602    Johnson 

Ave..    Brooklyn.    N.    Y. 
Vaughn   Machinery   Co..    The,   Cuyahoga 

Falls,  Ohio. 
WATERBURY  BUTTON  CO..  835  S.  Main 

St..  Waterbury,  Conn.  (See  display  adv. 

page  1328.) 
WKSTINGHOUSE    ELECTRIC    &    MFO. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.   pages  1395-1102.) 
COMPOUNDS,       LUMINOUS.— Luminous 
com pounds    are    used    on    clocks,    watches. 


number   of    t 


flashlight    cases 

similar  articles,  to  enaoie  persons  to  see 
and  use  them  in  the  dark.  The  compounds 
are  generally  applied  to  the  object  In  the 
form  of  a   paste   and   harden   without   re- 

A  phosphorous  compound  is  used  In  some 
cases,  while  the  more  lasting  and  more 
expensive  compounds  contain  a  very  small 
nmouot  or  radium.  This  is  sometimes 
mixed  with 'zinc  sulphide  In  the  ratio  of 
about  one  (o  10.000.  giving  a  orystalllne  sub- 
stance that  is  applied  with  a  special  liquid 

Manufacturers: 

American  Luminous  Products  Co..  Hunt- 
ington Park.  Cai. 

Cold  Light  Mfg.  Co.,  18th  ft  Blake  Sts., 
Denver,  Colo.  "Marvellte."  "Wonder- 
lite," 

Radium  Ltd.,  U.  S.  A.,  2  W.  15th  St., 
New   York,    N.   Y. 

Kndlum  Luminous  Material  Corp..  38  Pine 


COMPOUNDS,      WATER  -  TREATING  — 

Much  of  the  water  used   for  boiler  feed    In 
power  plants 


vlth 


d  other  metal  It  comes 
cause    of    mineral    subsl 
er    Impurities    it   i 


which  is  free  from  mineral 
stances  Is  very  corrosive  In  Its  action  • 
certain  conditions.  The  Impurities  pi 
in  the  water  vary  considerably,  some 
waters  containing  muriatic,  sulphur  it 
other  acids  duo  to  tho  decomposition  of 
organic  matter.  Other  impurities  oftei 
found  in  varying  quantities  are  cnrboti  til 
oxide,    air   and   di 


)    of    1 


Many    boiler    feed 
waters   nre    very    nearly    pure    when    ' 
duced   into   the   boiler   but   af 
tion  whrn  they  again  enter  It  may 
fatty  acids,    etc.,   which  arc  corrosl- 
Many  compounds  and  chemicals  r 

vtded    to    counteract    the   corrosive    

of  these  Impurities  and  they  are  mixed  with 
the  feed  water.  Some  of  the  chemlca' 
houses  make  n  practice  of  determining  th< 
nature  end  amount  of  Impurities  found  In 
the  water  and  then  developing  a 
compound  for  the  particular  need  of  that 
plant.  These  are  often  caller 
pounds."  For  equipment  det 
large  quantities  of  water  see 


Clark  Co.,  The  Fred  G..  1087  W.  11th  St.. 

Cleveland.  Ohio.    "Watersoft." 
Dearborn   Chemical   Co.,   832    8.    Michigan 

Ave..    Chicago,   III. 
Globe    Chemical    Co.,    727    Rldgway   Ave. 

Cincinnati,  Ohio. 
Hays   Corp.,   The   Joseph    W..    Michigan 

City,   Ind.     "Splzxerinktum." 
Nuhrlng  ft  Bro.,  Charles.  1212  Walnut  St., 

Cincinnati.  Ohio.     "O-K." 
Perolin   Co.   of  America.  The,   2010  Peo- 
ples Gas   Bldg.,    Chicago,   III. 
KiiKneH-Kinkaid   Co..   3028   S.  LaSalle  St.. 

Chicago,    HI.      "Russell." 
COMPOUNDS,  WELDING— See  Welding 


COMPRESSED  WOOD  PRESERVING 
CO.— Wlnton  Bank  Bldg.,  Cincinnati.  Ohio. 
Manufacturer  of  creosote  oil,  railroad  ties 
and  paving  blocks.  President,  John  H. 
Goyert ;  secretary  and  treasurer,  George 
W.   Frey. 

COMPRESSOR  GOVERNORS.— Sec  Gov- 
ernors, compressor  or  pressure  pump. 

COMPRESSORS,  AIR  BREAK,  MOTOR- 
DRIVEN.— A  compact  efficient  machine 
'ling  in  one      


•y  Under 


■    Hiiro 


.    the 


railway  air-brake  equipment.  This  unit 
Is  ordinarily  mounted  underneath  the  car, 
hence  It  has  to  be  ot  the  enclosed  type, 
to  keep  out  dust,  water,  etc.,  and  also 
must  be  very  rugged.  It  Is  generally  only 
nn   electric   locomotives   or  cars   with   laxgp 


ttentlon.  The  starting  and  slopping 
ie  motor  is  usually  controlled  au1 
latirally    by    a    pressure 


alntain  a  unlfor 
servoir.     These 
pad  ties   sultab 

sets  are  made  In  several 
g   requirements   of   elee- 

nufacturers; 

tomattc   Stra 

ght 

Air 

Brak 

o    Co..    210 

11th  Ave..  New  York,  I ..   _. 

Brill  Co.,  The  J.  G..  62nd  St.  ft  Wood- 
land Ave..  Philadelphia,  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  J12 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Weslinghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton.  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Center  gear  type  com- 
pressors designed  after  a  careful  study 
of  the  exacting  requirements  ( ' 


i  electric 
nilrcds 


tilWi 


ind  ha  i 
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is    rail 
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Their    tec -bolt    sus- 

g  Increasingly  popu- 

_,     _.ien    become    familiar 

design.       The     Important 

•■-•*■ —  in  weight, 

Lr,  jind  the 


r 5  gained  a... 

ease  of  removal  from  the 
self-aligning  characteristic*  ..._.. 
method  of  support.  Other  advantage 
are  described  in  Bulletin  11591A,  mailed 
on  request.  Compressors  with  cradle 
suspensions  can  he  furnished  whenever 
desired.       See    adv.    pages    1203-1223.— 

National  Brake  ft  Electric  Co.,   Bcllevlcw 
"PI..   Milwaukee,   Wis. 
Westlnghouse  Traction  Brake  Co.,  Pittt- 

COMPRESSORS,  AIR,  MOTOR-DRIVEN. 
MISCELLANEOUS.— The  wide  application 
of  compressed  air  to  the  various  industries 
has  called  for  simple,  reliable  compressors 
that  require  a  minimum  of  attention.  This 
need  has  been  met  largely  by  motor-driven 
compressors,  which  are  made  In  both  the 
portable  and  stationary  types.  They  con- 
sist essentially  of  a  motor,  either  a-c.  or 
d-c  which  Is  connected  to  the  compressor, 
usually  by  means  of  a  herring-bone  gear 
and  pinion  and  generally  to  a  single-acting 
piston-type  compressor.  Compressors  of 
the  direct-connected  centrifugal  or  blower 
type  are  used  to  some  extent  where  a 
large  volume  of  air  nt  a  rather  low  pressure 
is  required.  For  ordinary  pressures,  up  to 
about  150  lbs.  per  sq.  In.,  the  compressors 
are  of  the  duplex  piston  type,  the  two 
cylinders  being  combined  into  a  single  unit. 
Higher  pressures  up  to  about  160  lbs.  are 
generally  obtained  by  using  a  compound 
compressor,  comprising  either  two  or  three 
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cylinders  In  tandem.  The  three-cylinder 
or  triplex  type  II  used  to  obtain  the  highest 

la  required.  The  motors  used  tor  heavy- 
duty  compressors  ore  either  d-c.  aeries  tip- 
or  a-c.  Induction  motors,  usually  two  or 
three  phase. 

Motor-driven  compressors  are  used  very 
largely  In  mines  to  operate  various  drills, 
rutting  and  mining  machinery,  hoists,  etc.. 
and  for  ventilating  purposes.  They  are 
also  used  In  power  houses  for  blowing  air 
through  the  windings  and  ventilating  ducts 
of  electrical  machines,  etc..  for  cleaning. 
Railroads  use  them  for  switch  and  signal 
operation  at  Interlocking  switching  towers, 
In  railroad  yards,  etc.  In  tunnels  they  are 
used  for  ventilating  purposes  In  normal 
service  and  for  air  locks  and  drills  during 
construction.  The  applications  to  industry 
in  general  are  varied,  some  of  them  being 

drills,  air  hoists.  '  sandblasting  machines, 
for  cleaning  castings,  patterns,  etc.,  and 
for  many  other  similar  purposes.  For 
compressor  control  equipment,  see  Control- 
lers, compressor  and  pump,  automatic. 
Manufacturers: 
A  Ills -Chalmers  MfK.  Co.,  Milwaukee,  Wis. 

"Chris  tensen," 
Au-to  Compressor  Co.,  The,  233  Mulberry 

St.,  Wilmington,  Ohio    "Oro." 
Bastlan  Auto  Engineering  Works,  134  W. 
Tabor     Rd.,     Olney,     Philadelphia,     Fa. 

Raw  den  Machine  Co..  Ltd.,  163-75  Sterling 

Road.   Toronto,   Ont.,   Can.      "Sentinel." 
Black   &   Decker   Mfg.    Co.,   The,   Towson 

Heights,       Baltimore,      Md.         "Lectro- 

flater." 
Brunner  Mfg.   Co.,   Broad  &  Gilbert  Sts.. 

Utica.   N.  Y. 
Canadian  Fairbanks -Morse  Co..  The,    84- 

98  St.  Antolne  St,  Montreal.  Que.,  Can. 
Canadian   General   Electric  Co..    Ltd.,   212 

King  St.,  W..  Toronto.  Ont..  Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 

"  Wes  1 1  nghouse .' ' 
Champion  Pneumatic  Machinery  Co.,  HO! 

Michigan  Ave..  Chicago.  III.  "Cham- 
Chicago   Pneumatic  Tool   Co..   8   E.   44th 

St.,    New  York,   N.  Y.     "Chicago  Pneu- 

Electrolabs  Co..  The,  8835  Penn  Ave., 
Pittsburgh,   Pa. 

Fairbanks,  Morse  &  Co.,  900  S.  Wabash 
Ave.,  Chicago,  HI. 

Fort  Wayne  Engineering  &  Mfg.  Co.,  Inc., 
Sth   &  Harrison   Sts.,  Fort  Wayne,  Ind. 

Gardner  Governor  Co.,  The,  1  Williamson 
St..    Ouincy,    III.      "Gardner- Hix." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A  small  reciprocating 
compressor,  such  as  used  lo  supply 
brakes  on  electric  street  cars  and  [ 
tlcularly  applicable  (or  blowing  nut  l_ 
chlnery  In  Industrial  plants.  Built  with 
either  Induction  or  d-c.  motors  of  any 
commercial  frequency  or  voltage.  Fur- 
nished either  portable  or  stationary, 
complete  with  automatic  pressure  gov- 
ernor, reservoir,  line  switch  and  (uses 
and  pressure  gauge.  The  moti 
compressor  are  built  so  as  to  foi 
unit.  (Bulletin  4B610.)  Large  volume 
O-K  compressors  are  described  under 
Blowers,  motor-driven.  See  adv.  pages 
1203-1223.— Adv. 

Globe  Mfg.  Co.,  Battle  Creek,  Mich. 
•Globe." 

Hale  Electric  &  Engineering  Co.,  11T4 
Guardian  Bldg.,  Cleveland,  Ohio. 
"Hale. 

rd    __ 

,    Hartford,  Conn. 
Hobart    Bros.    Co..    The,    113    Water    51 

Troy.    N.   Y.      "HB." 
Hope  Forge  &  Machine  Co..  The.   Moui 

Vernon.  Ohio.     "Reeves." 
Ingersoll-Rand    Co.,    11    Broadway.    Ne' 
York,    K.    Y.      "Imperial." 
atlonal    O: 

System." 

JANETTE  MFG.  CO.,  EG  W.  Monroe  St., 
Ch  lea  go-.    III.      "National." 

Kellogg  Mfg.  Co..  3  Circle  St.,  Rochester, 
N.  Y. 

Llpman  Refrigerator  Car  A  Mfg.  Co.. 
Belolt.   Wis. 

Matthews  &  Brother.  Inc.,  W.  N.,  2912 
Kaaton   Ave.,  St.  IauIs.  Mo. 

Miller.  Charles  E..  Anderson,  Ind.  "Mil- 
ler- Anderson." 


Notional    Brake 

view  Pi.,  MilWD 
National    Regutat 


is.     "National. 

__..    The,    208-12    t 

Jefferson    St..    Chicago.   111. 


Iron  Works  Co.,  South  Nor  walk. 

Olson-Ho«ttger  Electric  Mfg.  Co..  413  N. 

Franklin   St..    St.  Paul,  Minn. 
Pel  ton    &    Crane    Co.,    The.    632    Harper 

Ave..  Detroit,  Mich.     "Pelcrane,"  "Pel- 
Pennsylvania    pump    A    Compressor    Co., 

Pro-Mo-Tor    Fabricating    Corp.,    182    Lo- 
cust   Ave.,    New    York,    N.    Y.     "Mlnl- 

Itcfrigo    Corp.,    18th    St.    &   Forest   Home 

Schramm   &   Son.' Inc.,   Chris.   D„   West 

Chester,  Pa. 
Sorensen    Co..    Inc.,    C.    M..    ITT    E.    STth 

St..    New  York.    N.    Y.      "Tankless." 
Spencer     Turbine     Co..      The,      Hartford, 

Conn.     "Spencer." 
Standard    Electric   Machinery    Co.,    Balti- 
more.  Md.      "Standard -Baltimore." 
Sullivan   Machinery  Co.,   122   S.   Michigan 

Ave.,    Chicago,   111. 
TAYLOR    INSTRUMENT    COMPANIES. 

BE  Ames  St.,  Rochester,  N.  Y.     "Tycos." 
United    States    Air    Compressor   Co.,    E300 

Harvard  Ave.,  Cleveland,  Ohio.     -Uaa- 

Utillty  Compressor  Co..  The,  3EE-363  Har- 
per Ave..   Detroit,  Mich. 
Vulcan  Mfg.  Co.,  1511  Cypress  Ave.,  Kan- 
sas City.  Mo.     "Faultless." 
Westinghouse  Traction  Brake  Co.,  Pitts- 
burgh.  Pa. 
Wayne    Oil    Tank    &    Pump    Co.,    Fort 

Wayne,  Ind. 
COMPRO— Trade      name       (or       safety 
switches   manufactured   by   the  Wads  worth 
Electric   Mfg.    Co.,   Inc.,    Covington,    Ky. 

COMPTON. — Trade  name  for  electro- 
meters manufactured  by  the  I'yrolectric  In- 
strument Co.,  03B-B40  E.  State  St.,  Trenton. 
N.   J. 

COMPUTING  MACHINES,  MOTOR- 
DRIVEN.— Equipment  for  use  In  offices 
consisting  or  plain  or  combination  adding, 
tabulating  or  computing  mechanisms  oper- 


J  by  s 


11  ek>c 


tion. 

Manufacturers: 

Burroughs  Adding  Machine  Co.,  Detroit, 
Mich.      "Burroughs." 

Dalton  Adding  Machine  Co.,  122  S.  »tfeh- 

Igan    Ave.,    Chicago,    111.      "Dalton." 
Elliott-Fisher   Co..    Harrlsburg,   Pa. 
Ensign    Co.,    Brighton    District,    Boston, 
.     Mass.      "Ensign." 
Sunstrand  Adding  Machine  Co.,  Rock  ford, 

III.      "Sunstrand." 
Wales  Adding  Machine  Co..  Wllkes-Barre, 

Pa.     "Wales." 
COMRF_CO.-Tn.de      name      for     contact 
points    manufactured    by    the    Commercial 
Research    Co.,    11    &    flat    St.,    New   York, 
N.   Y. 

CONCATENATE.— To  connect  a  winding 
of  one   machine   to   a  different   winding   of 

Induction  machine  to  the  armature  or  the 
primary  of  another  machine.  Such  a  con- 
nection Is  sometimes  made  with  two  In- 
duction motors  for  the  purpose  of  reducing 
the  speed  below  that  given  by  one  motor 
alone.  It  Is  also  used  In  the  cascade  con- 
verter where  the  secondary  of  an  Induction 


synchrono 


j  the 


also  called   t 


Such      arrnnge- 


CONCATENATION.— The  act  of  or  state 

of  being  concatenated:  see  Concatenate. 

CONCEALITE.— Trade  name  for  lighting 
units  manufactured  by  the  Luminous  Unit 
Co  Division  of  the  St.  I-ouls  Brass  Mfg. 
CO..   261E  Washington  Ave..   St.  Louis.   Mo. 

CONCENTRATION.— Chemically  applied 
to  the  number  of  gram  equivalents  of  a 
salt  In  a  liter  of  solution.  A  gram  equiva- 
lent Is  a  number  of  grams  equal  to  the 
weight  of  a  chemical  equivalent  of  the  com- 
pound or  element.  The  chemically  equiva- 
lent weight  la  the  weight  equivalent  In 
chemical  terms  to  one  gram  of  hydrogen. 
Bxample:  49  Is  the  weight  of  a  chemical 
i-iiulvalent  of  sulphuric  acid:  49  grams  of 
this  acid  In  a  liter  of  solution  glv<-s  a  nor- 
mal   solution,    with    concentration   normal. 

in 


If  twice  that  weight  were  present  to  a 
liter,  the  concentration  would  be  twice  nor- 
mal <2n.>,  If  half  that  weight  half  nor- 
mal (Wn). 

CONCENTRATOR,  TEL.Eu.RAPH.  —  A 
traffic- distributing  device  by  means  of 
which  a  number  of  telegraph  circuits  and 
connections  to  operating  Instruments  are 
brought  together  at  one  point  to  facilitate 
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CONCENTRATORS,  MAGNETIC.— Mag- 
netic concentrators  are  used  to  separate 
orea  containing  magnetic  Iron  compounds, 
giving  a  concentrated  ore  in  one  pile  or  bin 
and  another  pile  of  ore  not  containing  mag- 
netic material.  The  usual  form  consists  of 
a  belt  on  which  the  ore  Is  placed,  it  passes 
over  a  steel  drum  at  one  end  and  then  back 
undernrath  to  the  other  roller  or  drum. 
The  steel  drom  Is  strongly  magnetized  so 
that  the  finely  crushed  magnetic  ore  Is 
all  attracted  by  the  magnet  and  tends  to 
adhere  to  the  belt  as  It  passes  around  and 
under  the  drum.  The  other  ore  falls  off 
the  belt  as  it  passes  over  the  drum  so  that 
with    a    dividing    screen    placed    below    the 

drum,  the  iron-bearing  ore  Is  cr * 

on  one  side  and  the  remainder  o 
side. 

Manufacturers: 

Ding's  Magnetic  Separator 
St.,  Milwaukee.  Wis. 

CONCENTRATORS,  ORE,  ELECTRIC— 
These  concentrators  differ  from  the  mag- 
netic machines  described  above  In  that 
they  employ  an  electrostatic  separating 
principle.  They  separate  or  concentrate  the 
ores  mechanically  by  utilising  the  difference 
In  electrical  conductivity  of  minerals  and 
rocks.  Moat  minerals  are  fair  conductors 
of  electricity  while  rocks  or  gangues  are 
very   poor    conductors. 

The  ore  Is  crushed  and  permitted  to  go 
through  the  concentrator  by  gravity.  A 
charged  electrode  is  placed  near  the  ore 
as  it  passes  over  a  revolving  roll.  The 
good  conductors  or  minerals  are  given  a 
charge  and  separate  from  the  rock,  being 
pulled  over  toward  the  electrode.  A  di- 
viding screen  Is  so  placed  as  to  catch  all 
of  the  rock  on  one  side  and  mineral  on 
the  other.  Several  such  electrode  sets  are 
used  In  a  series  arrangement  so  that  ore 
passing  from  one  separator  goes  through 
the  next  one,  etc.,  passing  through  as 
many  as  18  units,  the  number  depending 
on  the  quality  of  the  ore  and  the  degree 
of  separation  desired.  The  electrical  ap- 
paratus consists  of  a  rather  small  generat- 
ing unit,  cither  motor  or  steam -engine - 
driven  and  transformers. 

Manufacturers: 

Huff    Electrostatic    Separator    Co.,     Box 
60.   Arlington,   Mass.     "Huff." 

Mine  &  Smelter  Supply  Co.,  The,  Denver, 
Colo.     "Wilfley." 

CONCORD.— Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook   St..  Concord,    N.  H. 

CONCOROIA  ELECTRIC  CO— 389  Union 
Arcade  Bldg..  Pittsburgh.  Pa.  Manufac- 
turer of  electric  safety  lamps.  President, 
Emll  Winter;  vice-president,  W.  P.  Mc- 
Cook;  secretary,  P.  B.  Mosaman;  treasurer. 
James  M.  Anderson. 

CONDENSER  AUXILIARIES.  —  Steam 
condenser  auxiliaries  may  be  steam-driven 
or  motor- driven.  The  auxiliaries  required 
are  the  pumps  for  handling  the  circulating 
or  cooling  water,  the  hotwell  or  condensate 

pumps.  Which  form  of  drive  to  use  de- 
pends upon  the  economy,  reliability  and 
flexibility  desired.  Interruption  of  the  elec- 
trical supply  to  motor -driven  auxiliaries 
may  shut  down  a  condenser  when  it  is 
most  needed.  For  this  reason,  both  forms 
of  drive  are  often  used,  thus  giving  on 
economical  heat  balance  as  well  as  rella- 
t.in-r 

With    steam    drive    the    question    of    re- 


J  Maries  * 

the  feed  water  provided  sufficient  water  la 
available  for  absorbing  It.  This  depends 
the  load  on  the  prime  mover  so  that 


at    light    loads    ther.        _. .... 

excess  of  steam  and  at  heavy  loads  a  de- 
ficiency. Combination  motor  and  steam 
drive  by  which  the  steam  drive  Is  used 
during  heavy  loads  and  electric  drive  during 
Unlit  loads  makes  for  economy  as  wall  as 
reliability  and  Improves  what  is  called  the 
heat  balance. 


,  Google 
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eeded'for  boiler  feed.  By 
changing  from  steam  to  motor  drive,  a 
heat   balance   can   be   maintained. 

The  air  pump  used  lor  fairly  low 
vacuums  may  be  an  engine-driven  rotative 
or  flywheel  type  or  pump  or  a  reel procat Inn 
pump.  For  vacuums  above  28. E  in.  the 
reciprocating  dry  vacuum  pump  Is  largely 
used,  being  economical  of  space  and  power. 
The  LeBlanc  and  other  turbo  and  hydraulic 
air  pumpa  are  being  largely  used  because 
economical  of  apace,  flexible  of  allotment, 
simple  or  operation,  although  large  users  of 
power.  The  steam  Jet  Is  also  finding  wide 
application. 

Condensate  pumps  may  be  of  the  wet 
vacuum  type,  handling  both  ulr  and  con- 
densate; may  be  a  single  or  two-stage  cen- 
trifugal pump,  with  Independent  air  pump; 
or  a  duplex  pump  with  sealed  glands  and 
automatic  control  to  keep  the  pump  always 
supplied  with  water. 

Circulating  pumps  are  almost  invariably 
Of  the  centrifugal  type.  For  the  surface 
condenser  the  efficiency  will  be  between 
76  and  80%.  For  the  Jet  type  the  efficiency 
will,  however,  be  around  50  and  60%  due 
to    the    low    water    velocity     entering    the 

CONDENSER,  ELECTRIC— An  electric 
condenser  Is  an  arrangement  of  conductors 
separated  by  a,  dielectric  for  securing  rela- 
tively high  capacitance.  The  dielectric  may 
be  air.  paper,  mica,  oil.  glass,  etc.  Electric 
condensers  are  usually  constructed  with 
broad  sheets  of  tinfoil  or  plates  of  alum- 
inum or  brass,  placed  as  near  as  possible 
to  other  similar  sheets  or  plates.  Actual 
contact  Is  prevented  by  thin  layers  of  di- 
electric. Condensers  of  large  capacitance 
are  made  by  building  up  alternate  sheets 
of  tinfoil  and  dielectric,  every  other  sheet 
of  tinfoil  being  connected  to  one  terminal 
part  and  the  intermediate  ones  to  the 
other.  Condensers  are  commonly  claasiflert 
as  air.  paper,  mica  and  oil,  In  accordance 
with  the  dielectric  used. 

Static  or  electrostatic  condensers  are 
those  of  the  stationary  type  designed  for 
electrostatic  charges:  their  construction  is 
described  above;  they  are  the  most  common 
electric  condensers.  Synchronous  con- 
densers are  synchronous  motors  operating 
with  highly  excited  fields  and  little  or  no 
load;  they  possess  marked  capacitance  and 
act  like  static  condensers  In  counteracting 
Inductance  in  a  circuit;  see  Condensers. 
synchronous. 

Static  condensers  whose  capacitance  may 
be  changed  are  called  variable  condensers. 
Such  condensers  are  constructed  of  semi- 
circular metal  plates  for  the  conductors 
and  air  or  oil  for  the  dielectric;  alternate 
plates  are  fastened  to  a  central  shaft  by 
means  of  which  they  may  be  rotated,  thus 
varying  the  overlapping  portions.  Con- 
densers for  standards  of  capacitance 
measurements  are  made  with  mica  as  the 
dielectric. 

Condensers  are  used  extensively  in  tele- 
phone work.  In  radio  communication,  in 
connection  with  Induction  colls  and  In  many 
installations  for  absorbing  an  Inductive  dis- 
charge  or   counteracting   excessive   induc- 
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creating  a  vacuum  and  so  permitting 

denuers  are  classified  as  surface,  barometric 
and  jet,  the  choice  for  any  type  depending 
upon  cost,  power  required  for  operation, 
vacuum  required,  condition  and  quality  of 
cooling  water,  and  whether  the  condensate 
Is  required  for  further  use. 

The  barometric  type  of  condenser  Is  n 
jet  condenser  set  higher  than  34  ft.  above 
the  level  of  the  discharge  well.  It  is  ad- 
mirable where  the  water  Is  dirty  or  acid; 
it  Is  extremely  simple  and  fits  in  where 
a  suitable  basement  or  pit  is  not  available. 
The  steam  condensed  is  mixed  with  the 
cooling  water  and  cannot  be  used  for  boiler 
feed  except  when  the  water  Is  quite  pure. 
The  power  required  is  considerably  greater 
than  for  the  surface  condenser  but  less  than 
for  the  Jet  type.  The  Initial  cost  Is  low 
but  the  operating  power  costs  rather  high. 
the  auxiliaries  taking  between  4.5  to  IS. 6% 


of  the  prime- n 


r  capacity,  according  to 


The  Jet  type  of  condenser  consists  of  b 
cast  iron  shell  into  which  the  exhaust  Is 
led.  having  the  circulating  water  sprayed 
through  the  chamber  In  jets.  This  type  re- 
quires greater  care  In  designing  the  tall 
pump  or  discharge,  etc.,  than  the  bar- 
ometric type.  Two  Jela  are  usually  em- 
ployed for  large  prime  movers.  The  water 
efficiency  Is  the  same  as  that  of  the  baro- 
metric type,  the  amount  of  air  handled  Is 
less,  while  the  power 
greater   than   the   baromel 


The  surface  condenser  has  no  limitation 
as  to  slie;  it  Is  the  most  expensive  type  to 
purchase,    requires   the   largest  quantity   of 

of  a  sheet  steel  shell  with  two  heads  or 
water  boxes  ■  Into  which  the  circulating 
wator  passes.  The  two  boxes  are  con- 
nected by  a  large  number  of  small  -brass 
tubes  through  which  the  water  circulates. 
The  steam  Is  fed  Into  the  shell,  passes 
around  the  tubes,  thus  being  condensed  by 
conduction,  and  trickles  down  to  the  bot- 
tom whence  It  Is  pumped  out.  The  con- 
densate Is  available  for  boiler  feed  pur- 
poses. Air  infiltration  is  a  minimum  as  the 
only  air  entering  Is  that  with  the  steam 
and  through,  leaks.  The  area  of  surface 
condensers  varies  between  2.5  sq.  ft.  of 
tube  surface  per  kllowait  continuous  rating 
of  the  turbogenerator  for  units  of  10.000 
kw.    down    to    1.4    sq.    ft.    for    the    largest 

Manufacturers: 

Alberger  Pump  &  Condenser  Co.,  140 
Cedar  St..   New  York,   N.  Y. 

AlUs -Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford  ft  Myler  Sis.,  Hamilton,  Out.,  Can. 
"Westinghouse." 

Elliott  Co.,  FHck  Bldg.,  Pittsburgh.  Pa. 
"Elltott-Ehrhart." 

International  Oxygen  Co.,  79*  Frellng- 
huysen  Ave..  Newark.  N.  J.  "t  O.  C. 
System."      (Distilled    water.) 

Manistee  Iron  Works  Co.,  Manistee,  Mich. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 
Petroleum  'ron  Works  Co.,    The.    Drawer 

539,    Sharon,    Pa.      "Lehman." 
Ross  Heater  &  Mfg.  Co.,   Inc.,  1407  West 

Ave.,    Buffalo.    N.    Y. 
Schutte  &   Koertlng  Co.,    1150   Thompson 

St.,   Philadelphia,   Pa. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.   pages  1395-1402.) 
Wheeler    Condenser    ft    Engineering    Co., 

Carteret.   N.   J. 
Wheeler     Mfg.     Co..     C.     H„     Lehigh     ft 

Sedgley    Aves,    Philadelphia,    Pa.      "C. 

H.  Wheeler." 
Worthlngton  Pump  ft  Machinery  Co.,  US 

Broadway,   New  York,  N.  Y. 
CONDENSERS,      STATIC,      MISCELLA- 
NEOUS.—Static    condensers    arc    employed 
for  many  purposes  besides  those  specifically 
listed   below,  athough   those   constitute   the 
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__  excessive  sparking  and  prod! 
sharper  make  and  break.  They  are  also 
used  to  reduce  sparking  In  Hashers,  vi- 
brating type  rectifiers,  etc.  They  are  used 
In  the  condenser  type  lightning  arrester. 
To  some  extent  they  have  been  applied  to 
counteract  the  low  power-factor  caused  by 
heavy    Inductive    toads,    such    as    Induction 

rugged  design  and   carefully   insulnted. 
Manufacturers: 

Apollo  Magneto  Corp..  Kingston,  N.  Y. 
Canadian   General    Electric  Co.,   Ltd.,  212 

King   St.,  W.,    Toronto,   Ont.   Can. 
Dubilier   Condenser   Co.,    Inc..    217   Centre 

St..  New  York.  N.  Y.    (Mica  dielectric.) 
Eastern   Parts  Mfg.  Co.,   Inc..    135   Spring 

St.,    Now   York.    N.   Y.      "Pumko." 
Eby    Mfg.    Co..    H.    H..    13th    ft    Wallace 

Sis.,  Philadelphia,  Pa. 


When  writing  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


Electric  Specialty  Co.,  The.  233  N.  Elm 
St..  Cresco,  Iowa.  "Standard."'  "Mans- 
brldge." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Developed  and  perfected 
by    this    company    for    improvement    of 

'  culta  ranging  In  frequency  from  40  to 
125  cycles.  In  voltage  from  220  to  2,300 
volts  .and  In  capacities  from  30  to  300 
kv-a..  although  they  can  be  supplied 
for  other  voltages  and  capacities  when- 
ever  necessary.      Advantages    of   static 

nouncd  for  capacities 
of  500  kv-a.  and  less. 
They  are  comparatively 
low  In  cost  in  the  small- 
er Hires,  have  extremely 
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Ing    porta.      One    Installation    effected 

an  Increase  In  power-factor  of  0.65 
to  0.85,  enabling  generating  equip- 
ment to  carry  24  per  cent  greater  load, 
neducing  excitation  requirements  20 
per  cent,  and  Improving  voltage  regu- 
lation, and  eliminated  necessity  for 
new  generator,  boiler  and  auxiliary  ca- 
pacity. (Bulletin  497HU.)  See  adv. 
pages    1203-1223.— Adv. 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
National  Bank  Rldg..  Elm  hurst.  III. 
"RVA." 

LEEDS  ft  NORTHRDP  CO.,  4901  Stenton 
Ave.,      Philadelphia,      Pa.        (Standard. 

Klehoff   ft    Co.,   Inc..   Paul   G.,    232-242   E. 

Ohio  St..  Chicago,  III. 
Parkin  Mfg.  Co.,  San  Rafael.  Cat. 
Radio   Service    ft    Mfg.    Co.,    454    Merrick 

Rd.,    Lynbrook,    L.    I.,    N.    Y.      "Radio 

St  rom  berg- Carl  son  Telephone  Mfg.  Co.. 
1050   University  Ave.,   Rochester,   N.   Y. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C  ft 
Fargo  Ste..  Boston,  Mass.     "Faradon." 

CONDENSERS,  STATIC,  PARALLEL 
AND  SERIES. — The  capacitance  of  cen- 
densers  connected  in  parallel  is  equal  to 
the  sum  of  the  capacitances  of  the  separate 
condensers.  When  condensers  are  con- 
nected In  series  the  Joint  capacitance  Is 
equal  to  the  reciprocal  of  the  sum  of  the 
reciprocals  of  the  capacitances  of  the  sep- 
arate condensers.  Thus,  If  C,.  C,  and  C. 
are  three  capacitances  Joined  In  series,  the 
reciprocal  of  the  Joint  capacitance  Is 
l/Cfcl/C+VC+l/C* 

CONDENSERS,  STATIC,  RADIO.— Con- 
densers used  for  radio  seta  are  generally 
of  small  capacitance,  because  of  the  high 
frequency  used.  Those  used  In  transmit- 
ting stations  must  withstand  high  voltages. 
The  latest  type  or  high-voltage  condenser 
contains  mica  aa  the  dielectric  with  tinfoil 
conductors,  the  whole  system  being  highly 
compressed  to  prevent  energy  losses  due 
to  vibration.  Another  type  of  transmitting 
condenser  Is  made  up  of  glass  plates  using 
tinfoil  conductors.  Still  another  uses  a 
composition  dielectric.  For  receiving  sta- 
tions where  the  voltages  are  small,  the 
variable    condenser    used    consist, 
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be  rotated  between  a  set  of  fixed  plates 
Air  Is  usually  the  dielectric  In  variable 
condensers,  although  oil  Is  sometimes  used. 
Oil  condensers  or  this  type  may  also  be 
used  In  transmitting  sets. 
Manufacturers: 
Acme    Apparatus    Co.,    27    Windsor    St.. 

Cambridge,  Mass.     "Acme." 
American   Radio    ft    Research    Corp.,    21 

Park   Row.   New  York,   N.  Y. 
Bowman    ft    Co..    A.    W.,    23   Church    St.. 
Cambridge.      Mass.        (Exclusive      dis- 
tributor,    Franklin     Sales     Co..     «     N. 
Franklin   St..    Chicago,   111.) 
Chicago    Radio    Laboratory,    Ravens  wood 

ft  Schrelber  Aves..  Chicago,  III. 
Clapp-Eastham  Co.,    139    Main    St.,  Cam- 
bridge. Mass. 
Connecticut    Telephone    ft     Electric    Co.. 

Meriden.    Conn.       "Connecticut." 
Cramer  &  Swain,  2916  N.  16th  St..  Omaha, 

Nebr. 
DcForest.    Lee,    Inc.,    451    3rd    St.,    San 
Francisco,  Cal. 
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De  Forest  Radio  Telephone  &  Telegraph 
Co.,  HIS  Sedgwick  Ave..  New  York, 
N.  T. 

Dubllier  Condenser  Co..  Inc.,  217  Centre 
St.,  New  York,  N.  T. 

Eastern  Precision  Electrical  Instrument 
Co.,  88-71  Observer  St.,  Rockvllle  Cen- 
tre, N.  T. 

F.liy  M'g.  Co.,  H.  II.,  13th  ft  Wallace 
Sts.,  Philadelphia.  Pa. 

Electric  Specialty  Co.,  The,  233  N.  Elm 
Creoco.       Iowa.         '  ■Manabridge," 


Federal  Telephone  ft  Telegraph  Co.,  Buf- 
falo, N.  Y.     "Federal." 
General  Radio  Co.,  11  Windsor  St.,  CRm- 

Gray   ft   Danielson   Mfg.  Co.,   679  Howard 

St.,  San  Francisco,  Cat. 
Great  Lakes  Radio  Supplies  Co.,   Inc.,  1st 
National     Bank     Bldg.,     Elmhurst,     III, 
*RVA." 
GREBE  ft  CO.,  INC.,  A.  H..  70  Van  Wyck 
Blvd..    Richmond    Hill.    N.    Y.      "Grebe 
Radio." 
International  X-Ray  Corp..  32G  Broadway, 

New  York.  N.  Y. 
Johnson.     George     F..     625     Black     Ave., 
Springfield.      111.        ("Illinois"      variable 
condenser.) 
Kennedy   Co..    The    Colin    B..    110    Second 

St..  San  Francisco.  Cal. 
KS I  bourne  ft  Clark  Mfg.  Co.,  3461  E.  Mar- 
ginal Way,  Seattle,  Wash.     "K  ft  C." 
Klitzen  Radio  Mfg.   Co.,  Inc.,   Flett  Ave., 

Racine.  Wl* 
Mercury  Radio  Appliance  Co.,  672  Broad- 
way. Brooklyn,  N.  Y. 
Modem  Radio  Equipment  Co..  27  S.  Broad 

St..  Elisabeth.  N.  J.     "Modern." 
Murdock   Co..    William    J..    Everett    Ave. 
ft    Carter   St.,   Chelsea,    Mass.      "Mur- 
dock." 
Parkin   Mfg.   Co.,    San   Rafael,    Cal. 
Radio    Service    ft    Mfg.    Co..    464    Merrick 
Rd„    Lynbrook.    L.    I..    N.    Y.      "Radio 
Service." 
SIGNAL,  ELECTRIC  MFG.  CO.,  Menomi- 
nee. Mich.     "Signal." 
Simon.  Emll  J..  217  Broadway,  New  York, 

N.  Y.    "Helot." 
Tecta  Co..  Inc..   Detroit,  Mich. 
Thordarson  Electric  Mfg.  Co..  501  S.  Jef- 
ferson   St.,   Chicago,  111. 
Tresco,      1201      Kahl      Bldg.,      Davenport, 

Iowa.     'Terfection." 
Wllcoi     I  -aboro  lories.     Inc.,    The.    HI    S. 

Fairvlew  Ave.,  Lansing.  Mich. 
Wireless  Specialty  Apparatus  Co.,  C  ft 
Fargo  Sts.,  Boston,  Mass.  '  "Faradon." 
CONDF-.NSEFS,  STATIC,  TELEPHONE 
AND  TELEGRAPH.— The  usual  form  of 
telephone  condenser  is  made  of  two  long 
strips  of  tinfoil  separated  by  strips  of 
paper,  rolled  up,  dried,  boiled  In  paraffin, 
and  then  scaled  In  a  tin  box.  Each  ter- 
minal Is  a  strip  of  brass  held  in  contact 
with  the  tinfoil  (called  the  "plate")  by 
pressure  alone.  The  capacitance  is  usually 
from  0.1  to  3  ml.  For  telegraph  circuits 
about  the  same  type  condenser  la  used  and 
the  range  Is  generally  from  0.1  to  3  mf. 
Another  type  of  a  low-capacity  condenser 
(0.005  mf.  and  under)  Is  sometimes  made 
of  a   pair  of  Insulated   wires  wound  on  a 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Fa.     "Sepco." 

Eby  Mfg.  Co..  H.  H..  13th  &  Wallace 
Sis..   Philadelphia.  Pa. 

Electric  Specialty  Co.,  The.  323  N.  Elm 
St..  Cresco,  Iowa.  "Creaco,"  "Stand- 
ard,"   "Mansbrldgc." 

Federal  Telephone  ft  Telegraph  Co..  Buf- 
falo. N.  Y.     '■Federal." 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
"RVA." 

KELLOGG  SWITCHBOARD  ft  SUPPLY 
CO..  Adams  &  Aberdeen  Sts.,  Chicago, 
ill.  (See  display  advertisement  on  page 
1327.) 

LEEDS  ft  NORTKRUP  CO.,  4901  Stenton 
Ave..  Philadelphia,   Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave..  Chicago,  IU. 

Queen-Gray  Co.,  84-70  Johnson  St..  Ger- 
mantown,   Philadelphia,  Pa. 

Radio  Service  &  Mfg.  Co.,  454  Merrick 
Rd.,    Lynbrook,    L.    I..    N,    Y.      "Radio 

St romberg- Carlson  Telephone  Mfg.  Co., 
1060  University  Ave..   Rochester.   N.   Y. 

Tecla  Co..  Inc..  Detroit,  Mich. 

Western  Electric  Co., .Inc.,  195  Broadway, 
New  York.  N.  Y. 


CONDENSERS,       SYNCHRONOUS.  —  J 

synchronous  condenser  or  synchronoui 
phase  advancer  la  a  synchronous  maohini 
running  as  a  motor  with  a  little  or  no  louc 
and  having  its  excitation  adjusted  for  the 
purpose  of  improving  the  power-factor  o; 
controlling  the  voltage  of  the  system  t 
which  It  la  connected.  In  power-factor  lm 
prove  men  t,  the  synchronous  condenser  la 
usually  connected  at  the  load  end  of  a 
transmission  or  distributing  line  which  sup- 
plies an  inductive  load.  By  making  the 
synchronous  condenser  take  a  leading  cur- 
rent. It  Is  possible  to  reduce  the  line  cur- 
rent and  thus  reduce  line  and  generator 
losses  or  to  permit  a  larger  load  to  be  car- 
ried by  the  generators  and  line.  In  voltage 
control,  the  synchronous  condenser  is  con- 
nected at  the  receiving  end  of  a  traits  - 
mission  tine  having  considerable  Inductive 
reactance.  By  having  It  take  a  lagging  cur- 
rent at  light  loads  and  a  leading  current 
at  heavy  loads,   the  voltage  at  the  rcceiv- 

the  voltage  at  the  sending  end  la  main- 
tained constant.  The  synchronous  con- 
denser seems  to  offer  the  best  means  of 
voltage  control  for  very  long  lines  at  extra 
high   voltages. 
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voltage  are  exactly  in  phase:  If  the  Held 
la  excited  beyond  this  critical  value,  the 
motor  takes  a  leading  current  and  acts  like 
a  condenser;  If  the  Held  Is  excited  below 
the  critical  value,  the  motor  takes  a  lag- 
ging current  and  acts  as  an  inductive  load, 
Just  like  an  induction  motor. 

Manufacturers: 

A!  I  Is -Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

Canadian  Crocker -Wheeler  Co.,  Ltd.,  St, 


Catharli 


Canadian   Westlnghouse   Co..    Ltd.,   San- 
ford  ft  Myler  Sts.,  Hamilton,  Out..  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A  complete  line  including 
large  sizes  for  power  factor  control  as 
well  as  ila  correction  or  improvement. 
Designed  for  480  to  13.200  volts.  Ma- 
chines are  provided  with  special  wind- 
ing to  increase  starting  torque  and 
make  them  self- starting.  This  Wind- 
ing Is  a  most  effective  anti-hunting 
device  and  will  keep  motor  In  step,  ft 
possible  to  operate  a  synchronous 
tor  on  system.  Where  desired  in. 
lationa  can  be  provided  with  auton 
1   control  «qulpm< 
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further    Information    in    Bulletin    41311. 
and    a   list    of    applications,    Bulletin 
41312.      See  adv.  pages   1203-1223.— Adv. 
Standard    Electric  Machinery    Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
WF.STINGHOCSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.    pages   1335-1402.) 
CONDENSITE  AND  CONDENSITE 
PRODUCTS.— Condenaite      Is      a      material 
composed  chiefly  of  a  phenolic  condensation 
product,  resulting  from  the  chemical  reac- 
tion between  phenol  and  formaldehyde.     It 
la  made  In  many  forma  and  colors  nnd  is 
useful    as   a    molding  material,    as  an    im- 
pregnating material  and  as  a  chief  constitu- 
ent   in    certain    Insulating    varnishes,    en- 
amels and   cements.      In    Its  first  form  the 
product  is  a   gum-like  substance  that  will 

blned  with  a  hardening  agent.  It  then 
gives  a  hard  infusible  and  nearly  insoluble 
substance,  with  a  dielectric  strength  of 
11,000  to  15.000  volta  per  mm.  and  a  re- 
sistivity of  4X10"  ohm -cm.  at  ordinary 
temperatures.  It  is  high  in  mechanical 
strength  and  heat  resistance  and  will  stand 
temperatures  as  high  as  200*  C.  or  sev- 
eral hours  without  any  perceptible  effect. 

As  a  plastic  molding  material  Condenslte 
Is  applied  to  a  great  variety  of  products 
for  electrical  purposes.  It  is  used  for  a 
number  of  parts  for  meters  and  other  in- 
struments, because  of  the  possibility  of 
using  metal  inserts  and  the  ease  of  mold- 
ing pieces  that  would  be  difficult  to  make 
In  other  materials.  Ignition  systems  for 
automobiles  afford  many  parts,  especially 
In  the  distributor,  that  may  be  made  of 
Condenslte.  auch  as  the  plates  carrying  the 
contacts,  the  rotating  contact  maker,  coll 
caps  and  covers,   relay  bases  and   covers. 


etc.  Condenslte  is  also  molded  into  insu- 
lators of  various  kinds,  such  aa  busbar 
Insulators,  where  its  rugged  characteristics 
make  it  less  liable  to  breakage  than  porce- 
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lighting  generators  on  auto  mob  Ilea  a 
molded  of  Condenslte.  There  are  also  nu- 
merous charging  plugs,  attachment  plugs. 
switch  handles,  buttons,  rings  and  other 
small  parts  made  of  Condenslte  in  addition 
to  hundreds  of  other  parts  not  used  with 
electrical  apparatus. 
Manufacturers: 

Alden-Napler  Co.,  54  Willow  St.,  Spring- 
field. Maas.     "Na-ald." 
Auburn  Button  Works.  Inc..  40-48  Wash- 
ington   St..   Auburn,   N.  Y. 
Bclden    Mrg.   Co..    2310   S.    Western   Ave., 

Chicago   III.      "Beldenmold." 
Boonton  Rubber  MTg.  Co..  Boonton,  N.  J. 

"Hi-Tenslt." 
Burroughs  Co.,  Charlea,  141-149  Commerce 

St..   Newark,  N.  J. 
Cole  £    Co.,    Henry,   54    Old   Colony   Ave.. 

Boston.  Mass. 
Condenslte  Co.   of  America.   Grove  St.   ft 

Erie  R.  it..  Bloomfleld.  N.  J. 
Diamond  State  Fibre  Co..  Bridgeport.  Pa. 

"Diamond    F." 
Hopewell    Insulation     ft    Mfg.    Co..     Inc.. 

Hopewell.    Va. 
Mack  Molding  Co..  Little  Falls,  N.  J. 
RAWSON  ELECTRICAL  INSTRUMENT 

CO.,  4  Norfolk  St..  Cambridge.  Maas. 
Shaw  Insulator  Co.,  5-7  Kirk  PI..  Newark. 

N,  J. 
WATERBURY  BUTTON  CO..  88B  S.  Main 
St.,  Waterbury,  Conn.     (See  display  ad- 
vertisement on  page  1828.) 
CONDENSITE    CELO RON. —Trade    name 
for    molded    fiber    insulation    manufactured 
by    the   Diamond    State   Fibre   Co..    Brldge- 

CONDENSITE  CO.  OF  AMERICA— 
Bloomfleld.  N.  J.  Manufacturer  of  Con- 
denslte and  Condenslte  products,  synthetic 
waxes  and  oils.  Business  established 
1910.  President  and  general  manager.  Kirk 
Brown;  vice-president  and  treasurer. 
Charles  E.  Van  Vieck;  secretary,  Frank  H. 
Pre  shy;  sales  manager.  Sand  ford  Brown. 
Factories.    Bloomfleld.    N.    J.,    and    Wyan- 

CONDENSITE   MOLDING   MACHINES— 


CONDENSIVE  LOAD. —  A  condenslve 
load,  also  called  an  anti- Inductive  load,  ia 
one  in  which  the  current  leads  the  voltage 
across   the  load. 

CONDENSIVE  REACTANCE.— Whenever 
a  condenser  or  any  capacitance  Is  con- 
nected to  an  alternating  e.m.f.  an  alter- 
nating current  will  flow  through  the  cir- 
cuit. This  current  la  equal  to  the  product 
of  the  capacitance  and  the  rate  at  which 
the  e.m.f.  la  changing.  In  symbols. 
It =2itiCEt,  whence  E,=W(2»fC). 

Condenslve  reactance  Is  the  factor  by 
which  the  current  must  be  multiplied  to 
give  the  effective  value  of  the  condenser 
voltage:  or  Xc=l/(2ifC),  where  3Cc  is  the 
condenslve  reactance,  f  Is  the  frequency 
and  C  Is  the  capacitance. 

CONDENSIVE  REACTANCE  VOLTAGE. 
— The  condenslve  reactance  voltage  Is  the 
product  of  the  condenslve  reactance  and 
total  current  in  the  circuit.  This  e.m.f 
leads  the  current  to  which  It  is  due  by 
one-quarter  of  a.  period.  The  phase  dif- 
ference between  the  condenslve  reactance 
voltage  and  the  Inductive  reactance  voltage 
ia  one-half  a  period.  EC=I<-/3»(C).  See 
Condenslve  reactance. 

CONDIT  ELECTRICAL  MFG.  CO.— 838 
Summer  St..  South  Boston.  Maas..  Manu- 
facturer of  medium  and  high -voltage 
switching  and  protective  equipment.  Busi- 
ness established  189s.  President,  treasurer 
and  general  manager,  S.  B.  Condlt;  vice- 
president,  F.  H.  Condlt;  secretary.  A.  H. 
Dlrwanger;  sales  manager,  R.  J.  Neagle, 

CONDUCE  t.L.— Trade  name  for  cable 
splicing  Joints  manufactured  by  the  Mica 
Insulator  Co.,  58  Church  St.,  New  York, 
N.  Y. 

CONDUCTANCE. — The  conducting  power 
of  any  conductor,  whether  a  solid  or  elec- 
trolyte, or  its  ability  to  carry  electricity 
disregarding  any  decomposition  effects.  It 
Is  the  reciprocal  of  the  resistance,  and  its 
unit  la  the  mho  (reciprocal  of  ohm).  Its 
symbol  Is  g.  Mathematically,  g— 1/R;  the 
direct -current  form  of  Ohm's  law  may  also 
be  written  I=gE.  From  the  latter,  con- 
ductance may  also  be  denned  as  the  factor 
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by  which  the  d-c.  e.m.f.  must  be  multi- 
plied to  give  the  current  In  the  circuit: 
It  IB  aleo  the  current,  in  amperes,  flowing; 
per  volt  ol  e.m.f  expended  in  merely  over- 
coming the  resistance.  The  conductance  of 
a.  unit  mass  Is  called  Its  conductivity  or 
specific  conductance, 

CONDUCTANCE  OF  AN  A-C.  CIRCUIT. 
— This  Is  the  factor  by  which  the  Impressed 
e.m.f.  must  be  multiplied  to  give  the  com- 
ponent of  current  In  phase  with  the  e.m.f. 
g=R/(R>+X'>. 

CONDUCTIVITY.— In  general  the  ability 
Of  a  substance  to  conduct  electricity.  Spe- 
cifically, it  la  measured  quantitatively  an 
the   current   in  amperes  flowing  through   a 

one  volt  Is  applied  to  'the  two  ends.  It  la 
sometimes  called  specific  conductance.  For 
metals  it  is  usually  of  the  order  of  600, 000 
3   10,000;   for  melted   salti       " 


tor 
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CONDUCTOR,  CONTACT— In  electric 
railways  that  part  of  the  distribution  sys- 
tem, other  than  the  traffic  rails,  which  Is 
In  Immediate  electrical  contact  with  the 
circuits  of  the  cars  or  locomotives.  A  trol- 
ley wire  is  a  flexible  contact  conductor  and 
a  contact  rail  Is  a  rigid  contact  conductor. 
See   Ralls,   conductor   or  third,   and   Wire. 

CONDUCTOR,  ELECTRICAL.— In  -the 
generally  accepted  sense  a  conductor  is 
any  medium  that  permits  tbe  ready 
passage  of  electric  charges  or  currents. 
There   is   no  definite  dividing  line   between 


atlve;  ■ 
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dielectrics  possess  feeble  conducting  pow- 
ers under  certain  conditions  (high  tension). 
Usually,  however,  the  term  conductor  Is 
confined  to  materials  having  relatively  high 
conductivity  or  conductance.  Conductors 
may  be  solids,  liquids  or  gaaes.  Solutions 
or  other  liquids  that  are  good  conductors 
are  called  electrolytes,  Metals  are  the  beat 
conductors.  To  keep  down  the  resistance 
losses,  the  conducting  parts  of  electric  clr- 

ductance  metal,  such  as  copper.  The  moat 
common  form  of  conductor  Is  wire,  which 
Is  made  In  many  types  having  distinctive 
names.  In  the  wire  and  cable  Industry  tbe 
word  conductor  Is  generally  restricted  ti 
mean  a  wire  or  combination  of  wires  no: 
insulated  from  each  other,  suitable  for  car. 
rylng  a  single  elect rio  current;  In  this 
sense  it  dlfTera  from  wire  in  that  the  latter 
may  Include  the  Insulation  around  the 

CONDUCTOR,  STRANDED.— A  condl 
composed  of  a  group  of  wires  or  of 
combination  of  groups  of  wires  suitable  for 
carrying  a  single  electric  current.  The 
wires  In  a  stranded  conductor  are  usually 
twisted  or  braided  together. 

CONDUCTORS,  ARMORED— See  Cable, 
armored;  also  Cord,  flexible,  armored. 

CONDUCTORS,  LIOHTNIN  O — See 
Lightning  rods;  also  Cable,  lightning  con- 
ducting. 

CONDUIT.— In  electrical  work  a  conduit 
la  a  closed  protection  pipe  or  duct  Inf 
which  eiectrlo  wires  or  cables  may  1 
drawn.  It  la  used  very  extensively,  hot 
for  the  protection  of  wiring  In  bulldlnt 
and  for  protecting  transmission,  dlstrlbi 
tlon  and  communication  or  signaling  « 
bles  that  are  run  underground.  This  gives 
the  two  main  classes  of  conduits,  the  for- 
mer being  called  Interior  conduit,  and  the 
latter  underground  conduit. 


telephones    and    similar    In" 
voltage  circuits,   for  which  what  has  con- 
to  be  known  as  office  or  annunciator  wii 
was   used.     As   electric  lighting   and   lati 
power   was   Introduced    Into   buildings   the 
circuits  were  made  heavier,   but  their  ir 
sulatlon    was    not    greatly    Improved.      TI 
art    had    not    progressed    enough    to    kno 
what  Insulation  and  precautions  were  ne 
easary   for   110   volts   or   higher.     The   r 
suits  were   that   numerous  tires  broke  oi  . 
In    buildings   that    were    electrically   lighted 
and      most     of     them      were     ascribed 
"crossed   wires."     From   this   grew  regul 
tlon  of  electric  wiring  and  the  devolopment 
of  Improved  methods  of  Installation.     Rec- 
ognising: that  the   wires  had  to   be   bettei 


protected,  one  of  these  Improvements  was 
a  thin  brass  tube  draw-in  or  Interior  con- 
duit system.     Later  heavier  metal  was  used 
and    Iron    and    steel    substituted    for    brass. 
the  conduit  being  eventually  developed  Into 
the  rigid  steel  conduit  now  so  widely  used. 
very    extensive    line    of    conduit    boxen 
id   other  accessory   nttings   was  gradually 
veloped    using  both    cast    Iron    and   ah' 
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highest .      

.1    In   use   and    the  system    Is 

Being  most  rapidly  extended. 

For  wiring  a  finished  building  the  In- 
stallation of  rigid  conduit  requires  too 
much  ripping  up  of  walls,  floors  and  ceil- 
ings and  is  therefore  quite  costly.  To  over- 
come this,  flexible  nonmetnllic  conduit,  also 
called  flexible  fabric  tubing  or  "loom." 
was  developed.  Later  flexible  steel  conduit 
was  brought  out.  Both  these  are  widely 
used  In  wiring  or  rewiring  of  old  build- 
ings, as  well  as  a  development  from  the 
latter,    viz.,    flexible   steel-armored    cable. 

As  electric  utility  service  gradually  be- 
came more  general  in  the  cities  the  num- 
ber of  overhead  circuits  for  telephone,  tele- 
graph, lighting,  power  and  railway  service 
rapidly  increased.  In  many  cities  there 
were  not  only  separate  companies  render- 
ing these  different  classes  of  service,  but 
often  competing  compsnles  in  the  same 
class  of  service.  The  result  was  a  dense 
mass  of  overhead  wires  and  poles  that  were 
not  attractive  In  appearance  and  In  many 
cases  constituted  lire  hazards  to  firemen 
and  also  pede3trlans.  In  almost  every  large 
city  during  the  eighties  there  arose  an 
agitation  for  placing  wires  underground. 
Many  technical  problems  were  Involved  In 
this,  as  well  as  heavy  financial  outlay. 
Edison  central-station  companies  first  used 
Iron -pipe -protected  or  armored  solid  con- 
ductors. Wood  conduit  or  pump  log  was 
later    Introduced,    also    clay    or    tile    pipe, 
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nored  lighting  circuit  cable  t 
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dlreotly  In  the  ground   In  outlying  di 
and  parks  where  It  is  not  likely  to  be  dis- 
turbed by  excavation. 

Conduit  has  many  advantages,  both  for 
interior  and  underground  wiring.  It  fully 
protects  the  conductors  from  contact  with 
other  circuits,  from  Interference  by  work- 
men In  subsequent  work  on  the  building 
or  In  street  excavation,  from  the  action  o 
moisture,  acids,  or  other  corrosive  agencies 
and  from  other  Influences  that  might  dam 
age  the  insulation.  It  permits  the  duct, 
to  be  Installed  at  one  time  and  the  wirei 
or  cables  to  be  drawn  In  later  when  they 
are  needed;  they  may  also  be  withdrawn, 
If  defective  or  of  Insufficient  load  capacity, 
and  new  or  larger  wires  or  cnbles  drawn  in 
their  place  with  little  trouble  or  evpense. 

On  account  of  these  and  minor  ad- 
vantages the  use  of  conduit  has  very  rap- 
Idly  Increased.  Interior  conduit  Is  used 
not  only  for  protecting  the  concealed 
Ing  of  buildings,  but  also  for  enclosing  _ 
posed  wire  runs  both  on  the  inside  and 
outside  of  buildings;  It  Is  also  used  on  depot 
platforms,  .docks,  on  shipboard,  on  ma- 
chinery, locomotives,  cars,  automobiles, 
etc. 

RTgld- steel  conduit  Is  the  most  widely 
used.  It.  or  its  equivalent  Is  required  foi 
all  lighting  and  power  circuits,  both  con- 
cenled  and  surface.   In  several   large  cltlei 


frequently  altered   with 

accompanying  dis- 

d     wiring.       In    all 

communities  the  tenden 

cy  Is  to  Install  clr- 

cults  of  all  kinds  more 

and   more  In  con- 

dult. 

With    the   Increasing 

and    their    Increased    de 

ns!  ty    of    loads    the 

placing   of    overhead    circuits    underground 

Is    steadily    Increasing 

The    amount     of 

round  Installation  is 

therefore    steadily    incr 

easing.      The    same 

types  of  conduit  that  ar 

e  used  underground 

may  also  be  used  in  the 

floor  of  basements. 

for  service   connection. 

etc.;   for  this  pur- 

pose   either   Iron   pipe 

or  fiber   conduit   is 

Production.  The  rapid  Increase  in  the 
use  of  both  interior  and  underground  con- 
duit Is  shown  from  production  figures 
The  Bureau  of  the  Census  has  reported  In 
thje  census  of  electrical  manufactures  that 
the  value  of  both  underground  and  in. 
terior  conduit  In  1«S9  was  11.066,163;  In 
I90(,   t3.416.24E;  In  1903,  (5,038.264:    In  1914, 


I4.874.T09.       Estimates    for     the    year    1920 

place  the   production  or  rigid   interior  con- 

;  at  about   t2a.300.000.   of  flexible   fabric 

ng  at  about   15.000.000.   and   of  flexible 

■I  conduit  at  *1SO,000.    No  reliable  figures 

available   as   to   tbe  1920  production   of 

underground    conduit,    except    that    of    the 

fiber    type    about    13,000,000    ft.    was   pro- 

"uced.      Aside    from    the   above    figures    for 

ntertor  conduit  there  was  produced  in  1920 

bout    (1.800,000    worth    of   conduit    fittings. 

ncludlng    outlets    and    switch     boxes    and 

other  accessories. 

CONDUIT,  AERIAL  RING.— This  Is  a 
iBthod  for  distributing  aerial  telephon" 
nes  from  the  terminal  box  on  the  cable 
i  the  subscribers'  stations.  It  conslsls  or 
..letal  rings  attached  to  a  messenger  wire, 
through  which  rubber-covered  pairs  of 
..  vtl.  It  Is  not  a.  "conduit" 
In  the  generally  accepted  sense  of  the  word, 
-  "  icrial  ring  conduit  because 
le  the  wire  pairs  as  do  the 
lduits  in  the  Interior  wiring  of  a  bulld- 
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line  automobiles  and  electric  '  ...  .  _ 
subjected  to  severe  operating  conditions 
and  often  outright  abuse.  Oil.  moisture, 
acid,  alkali,  dust  and  mud  play  havoc  with 
the  Insulation  of  automobile  wires  and  ca- 
bles, leading  to  leakage,  grounds  and  some- 
times short-circuits,  unless  the  wiring  is 
adequately  protected.  In.  the  wiring  of 
buildings  conduit  has  been  found  or  the 
greatest  all-around  value  for  giving  suit- 
able protection  to  the  wires,  so  it  was 
natural  to  utilize  conduit  for  protecting 
automobile  wiring  also.  Rigid  conduit  is 
not  so  well  suited  for  automobiles,  because 
vires  are  relatively  short  and  in  most 
many  bends  have  to  be  made.  For 
reasons  the  conduits  are  nearly  al- 
flexible.  either  flexible  metallic  Con- 
or flexible  fabric  tubing.  For  the 
>r  both  flexible  steel  and  flexible  brass 
ised;  the  non  metallic  or  fabric  conduit 
._  ..  very  dense,  seamless  and  tough,  but 
flexible  tubing  capahle  of  wlthslandlng  hard 
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boxes, 
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.  rovlded    to    make    the    conduit 
n  as  complete,  even  though  on  a  small 
In    a   building.      The    protective 
such   automobile   conduit  systems 
ing    resognized,    as    Is    shown    by 
.heir    Increasing    use.       The    flexible    steel 
duct   Is  also  used   for  carburetor  and  ex- 
Manufacturers: 
Breeze  Metal  Hose  Mfg.  Co..  22  Calumet 

St.,  Newark,  N.  J.  "Fle-X-Met." 
NATIONAL,  METAL  MOLDING  CO.. 
Pulton  Bldg.,  Pittsburgh,  Pa.  "Auto- 
Steelflex."  "Auto-Brasaftex,"  and 
"Auto-FIextube,"  are  "National"  con- 
duits for  automobile  wiring.  Auto- 
Steelflex  Is  also  made  Into  carburetor 
and  exhaust  tubing.  A  complete  line 
of  fittings.  Junction  boxes,  etc.,  is  pro- 
vided— everything  for  the  wiring  sys- 
tem of  the  car.  All  of  the  skill  and 
experience  that  goes  Into  the  making 
of  other  National  conduits— Installed 
In  the  country's  finest  buildings— Is 
applied  to  the  manufacture  of  National 
Automotive  products.  See  display  adv. 
pages  1302-4.— Adv. 
Pennsylvania  Flexible  Metallic  Tubing 
Co..  Broad  &  Race  Sts..  Philadelphia, 
Pa, 
CONDUIT  BENDERS.— See  Benders,  con- 
duit   and    pipe,    portable. 

CONDUIT  BODIES.— These  ore  conduit 
fittings  used  with  Interior  conduit  that 
form  a  body  for  several  kinds  of  outlet 
and  Junction  boxes,  etc.  By  using  three 
simple    body   boxes,   one   for  Junctions,   an- 
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I  nation  desired!  The  conduit  is 
screwed  Into  these  couplings  and  no  bush- 
ings or  locknuts  are  then  required.  Only 
one  sixe  of  knockout  Is  provided  but  the 
two  special  couplings  will  allow  the  use  of 
either  W  In.  or  %  In.  conduit.  While 
these  boxes  are  designed  to  be  supported 
by  the  conduit,  they  may  be  attached  to 
the  wall  If  desired,  small  knockouts  for 
nails  or  screws  being  provided  Id  the  bot- 


Adapti    Co..    Cleveland,    Ohio. 
Appleton    Electric    Co..    1103    Wellington 
Ave.,    Chicago,    111. 
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CHOUSE-HINDS    CO. 
"Conduleta." 

Fralick  &  Co.,  S,  R..  IS  S.  Clinton  Si 
Chicago.    III.      "Endouletn."' 

Penn   Electrical    ft   Mfg.    Co.,    Irwin,    Pa 

Pratt  Chuck  Co.,  Frankfort,  N,  Y 
"Pratt." 

S PR A QUE  ELECTRIC  WORKS 
GENERAL  ELECTRIC  CO.,  627-631  W 
S4th  St.,  New  Tork,  N.  T.  "Sprague- 
lets."  (Sao  display  advert  In  ement  or 
pages   1IM-1307.) 

STEEL  CITY  ELECTRIC  CO.,  1121  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Wire- 
lets." 

THOMAS  ft  BETTS  CO.,  THE,  61  V< 


,    Syracuse,    N.    Y. 


OF 


The  special  couplings  used  for  this 
purpose  are  shown  In  the  second  Illus- 
tration. This  de.ep  body  Is  especially 
designed  tor  the  reception  of  all  those 

00  mm 

wiring  devices  known  to  the  trade  a 
the  flush  type.  The  cover  platea  ar_ 
secured    direct    to    the   device    In  -  the 

'   as   a   flush    wall    plate. 

-"i    other    adaptation 


T      A 

Branch  Body    

cut  below).  The 
former  Is  designed 
to  receive  all 
types  of  wiring  de- 
typo.  The  latter 
longer  in  form.  It 
designed  especial- 
ly    for     branches, 


"T.  A   B."  Branch   Body 
Junctions,    pull   work    or    extenslons.- 

AdT, 

CONDUIT  BOXES.— Boxes  of  drawn  o: 
cast  steel,  for  use  In  electric  wiring  of 
buildings,  to  serve  aa  Junction  boles  or 
for  the  mounting  of  electrical  devices  and 
fixtures,  which  may  be  supported  from  fix- 
ture studs,  or  attached  directly  to  the  box. 
or  mounted  on  the  box  cover.  Knockouts 
are  provided  In  the  boxes  which  may  be 
removed  as  desired  to  permit  the  attach- 
ment of  conduit.  The  principal  sixes  are: 
i\t  in.  square;  4  In.  square;  4  in.  round 
and  Jit  in.  round.  Also  see  Boxes,  con- 
duit for  concrete  'construction;  Boxes, 
conduit.  Junction  and  pull;  Boxes,  conduit, 
outlet;  Boxes,  conduit,  snap  switch;  also 
see  Conduit  bodies. 

CONDUIT  BUSHINGS.— See  Bushings, 
conduit,  box  and  cabinet;  Bushings,  con- 
duit, end  outlet. 

CONDUIT  CLEANERS.— See  Cleaners, 
conduit. 

CONDUIT  COUPLINGS,  NIPPLES  AND 
UNIONS.  -Conduit  couplings  for  rigid  con- 
duit are  short  pieces  of  pipe  threaded  at 
each  end  on  the  Inside  so  that  the  ends  of 
two  pieces  of  conduit  may  be  Joined.  Nip- 
ples are  similar  fittings  but  threaded  on 
the  outside.  A  conduit  union  consists  of 
three  parts:  one  to  thread  onto  the  end 
of  one  piece  of  conduit,  u  second  oppositely 
threaded  to  screw  on  another  piece  of  con- 
duit and  a  third  Intermediate  part  or  nut 
to  draw  these  pieces  together.  Couplings 
are  also  made  for  fastening  two  pieces  of 
flexible  steel  conduit  together.  They  con- 
sist of  two   pieces   forming  a  split  sleeve. 


which  bolt  together  over  the  conduit  and 
securely  hold  the  ends  In  place.  Conduit 
fittings  are  also  made  to  permit  rigid  and 
flexible   conduit   to   be  Joined   together. 

These  flttlnga  are  generally  made  with 
two  finishes  to  correspond  to  the  conduit 
finish.  For  use  on  rigid  conduit  black  en- 
ameled fittings  are  most  common,  while 
on  flexible  conduit  galvanised  or  sherardlzed 
fittings  are  Used. 
Manufacturers; 
AMERICAN   CIRCULAR   LOOM   CO.,    80 

West  St..  New  York,  N.  Y. 
Appleton    Electric    Co.,     1703    Wellington 

Ave..  Chicago,  HI. 
Austin    Co..    The    M.    B.,    108-16    S.    Des- 

plalnes   St..    Chicago,    111. 
BENJAMIN  BLECTRIC   MFC.  CO.,   Chi- 
cago,   New  York.    San   Fran- 
■  Cisco.       The     straight     and 

angle  couplings  Illustrated 
here  are  representative  of  a 
line  ot  water  tight 
couplings,      elbows, 

tvery  durable  and 
The  elbows  for  corner  heads 
have     capped     openings     to 
facilitate   fishing   wires    Into 
conduits. — Adv. 
Canadian  Genera]  Electric  Co..   Ltd..  212 

King  St.,  W..  Toronto,  Ont.,  Can 
CENTRAL    TUBE     CO.,     First    National 
Bank  Bldg.,  Pittsburgh,  Pa.  (couplings). 
"Central    Black."      "Central    Special." 
"Central  White." 
Crane  Co.,  836  S.  Michigan  Ave..  Chicago, 

m. 

Crane.    Ltd.,    1260    St.    Patrick   St.,    Mon- 
treal Que.,  Can. 
CROUSE-HINDS  CO.,  Wolf  ft  North  7U] 

Sts.,  Syracuse,  N.  Y.     "Condulet." 
Curtis    ft    Curtis    Co.,    The,    188    Garden 

St.,  Bridgeport,  Conn. 
Dart  Mfg.  Co.,   E.    M.,   Providence,   R. 

"Dart." 
Dole    Valve    Co.,    The,    1823-1933    Carrol 

Ave.,  Chicago,  III. 
ENAMELED  METALS  CO..  SI  Bridge  SI 
(Etna),   Pittsburgh.   Pa.     "Pittsburgh. 
Erie    Electrical    Equipment    Co.,    John! 

town.  Pa.     "Erie." 
Falrmount  Electric  ft  Mrg.   Co..  69th   ft 
Woodland      Ave..      Philadelphia,      Ps 
"Bendhlck." 
Fralick  ft  Co.,   S.   R..   IS  S.   Clinton,   St. 

Chicago. 
Garland   Mfg.   Co.,    West   Pittsburgh,    Pa. 

"Qalvaduct,"    "Lorlcated." 
Harvard  Electric  Co.,   625  W.  Van  Buren 

St.,  Chicago,  HI. 
Illinois   Malleable   Iron   Co.,    1801-1825  Dl- 

versey  Pkwy.,  Chicago.  111. 
Jefferson    Union    Co.,    Lexington,     Mass, 

"Jefferson." 
Johns-Manviile.  Inc..  Madison  Ave.  ft  41st 

St.,  New  York,  N.  Y. 
Krayben    Metal    Products    Co..    Inc..    Ill 

Prince  St.,   New  York,   N.   Y. 

Luzerne  Rubber  Co..  The.  Trenton,  N.  J. 

MARK  lira.  CO.,  Ill  W.  Washington  St., 

Chicago.    Hi.     (See   display   adv.   page 

1306.) 

McAvlty   A   Sons.   Ltd..   T..   King   St..   St. 

John.  N.   B.,   Can. 
Mueller   Mfg.   Co..   Ltd.,   W.   H.,   Samla, 

Ont..   Can. 
National    Conduit    Co..    Ltd.,    Duflerin    ft 

Queen  Sts.,  Toronto.  Ont.,  Can. 
NATIONAL      METAL      MOLDING      CO., 
Fulton    Bldg..    Pittsburgh,    Pa.      "Flex- 
steel."  (See  display  adv.  pages  1302-4.) 
Oil   Well    Supply   Co..    218-215  Water   St.. 

Pittsburgh,  Pa.     "Olwell " 
RATTAN  MFQ.  CO.,  THE.  562  State  St., 
New    Haven,    Conn.      "Rattan."      (See 
display  adv.   page   1308.) 
Richardson  Brass  Co..  The  Edbro.  318  N. 

Holllday  St.,  Baltimore.  Md. 
SPHAQUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St..  New  York,  N.  Y.  Couplings  for 
double  strip  flexible  conduit  and  double 
strip  flexible  and  rigid  conduit.  Like- 
wise for  single  strip  flexible  conduit  and 
single  strip  flexible  and  rigid  conduit. 
Furnished  In  standard  sizes.  Couplings 
for  conduit  bodies  are  el  so  described 
under  "Boxes,  Conduit.  Junction  and 
Pull."  Sprague  products,  see  display 
adv.  pages  1306-7. — Adv. 
STEEL  CITY  ELECTRIC  CO.,  Pitts- 
burgh. Pa.  (Write  for  Catalog  S3.)  A 
line  Of  fittings  for  "Ovalduct"  conduit 


Taylor -Campbell  Electric  Co.,  237  Dun- 
dee St.,  London,  Ont.,  Can. 
THOMAS  &  BETTS  CO.,  THE,  61  Vesey 
St.,  New  York,  N.  Y.  The  Erickson 
coupling  or  conduit  union,  aa  shown  In 
the  first  Illustration,  does  away  with 
running  threads  and 
^^^BjjJjaxM^^ permits  opening  of  the 
•jjjV]  ■^■conduit     at    any    point 

tfaffl  ■(desired.     A  circuit  may 

•BsssssF  also  be  started  from 
the  two  outlets  and  a 
good  strong  connection  made  at  any 
point  in  the  run.  Made  of  malleable 
Iron,  gal  van  lied,  In  eight  sixes,  de- 
signed for  conduit  of  the  same  sixes; 
namely,  H,  "54.  1,  lit.  Hi,  2,  1H,  and  I 
Ins.  Another  type,  the  Chase  coupling 
also  Chase  nipples,  permit  removal  of 
the  box  without  disturbing  the  conduit. 
Nipples  are  galvanized.  Eleven  stand- 
ard   alios    from    'i    In.    to    &%    Ins.      A 


•0 


L  B."  Special  Coupling 
third  type,  shown  In  the  illustration 
above  Is  known  as  the  'T  ft  B"  Spe- 
cial Coupling  and  is  described  under 
"Conduit  Bodies".  A  fourth  type.  "T 
ft  B"  Split  Couplings,  Is  made  In  sixes 
for  W,   %  and  1-ln.  conduit.— Adv. 

Threadless  Pipe  Fittings  Corp.,  Newark, 
N.  J.  (Exclusive  distributors,  Rublno 
ft  Liebstein,  Newark,  N.  J.) 

Universal   Chain   Co..   The,   Stroudsburg. 


CONDUIT  FASTENERS,— Various  meth- 
ods are  used  for  fastening  interior  conduit 
In  place.  The  simplest  consists  of  pipe 
straps  that  straddle  the  conduit  of  pipe. 
Conduit  clamps  hold  the  conduit  from  one 
side.  Beam  clamps  are  used  to  clamp  con- 
duit to  I-beams  or  similar  steelwork.  Con- 
duit hangers  consist  of  ring,  clamp  or  strap 
supports  for  hanging  conduit  from  ceilings 
or  along  walls.  Flexible  nonmetalllc  con- 
duit or  flexible  tubing  (commonly  called 
"loom")  Is  held  In  place  at  outlets  by  what 
are  called  loom  clamps,  and  in  cabinets, 
etc.,  by  flexible  tubing  fasteners.  For  these 
various  types  see  Straps,  conduit  or  pipe; 
Clamps,  conduit;  Clamps,  beam:  Hangers, 
conduit  and  pipe;  Fasteners,  flexible  tubing. 


—Adv. 


CONDUIT  FITTINGS.— This  term  covers 
broadly  all  fittings  used  with  a  conduit  sys- 
tem. It  generally  Is  applied  only  to  metal 
flttlnga  used  with  either  rigid  or  flexible 
metallic  or  nonmetalllc  conduit.  Where 
electrical  devices  of  various  kinds  are  re- 
quired the  runs  of  conduit  must  be  In- 
terrupted or  terminated  end  the  proper 
box,  plate  or  other  fitting  Inserted  to 
mount  the  device.  For  mounting  fixtures, 
drop  cords  or  special  switches  on  the  cell' 
Ing.  conduit  boxes,  deep  or  shallow,  or 
flat  plates  are  used,  For  such  switches 
or  receptacles  In  waljs.  conduit  boxes  or 
switch  boxes  are  employed.  For  floor  out- 
lets a  specially  constructed  conduit  box 
with  watertight  cover  Is  required.  In  con- 
crete buildings  special  boxes  known  aa 
concrete  boxes  or  rings  are   Installed. 

The  above  are  practically  all  meant  to 
be  attached  to  and  supported  by  the  build- 
ing, and  the  conduit  must  be  firmly  at-1 
taohed  to  the  box  or  plate  by  means  of 
other  fittings  known  as  locknuts.  bushings, 
clamps,  etc.,  the  particular  fitting  depend-i 
Ing  on  the  style  of  conduit  used  and  the! 
requirements  of  the  particular  locality  j 
There  are  also  several  large  lines  of  cast 
or  drawn  steel  fittings  adapted  to  be  sup-l 
ported  from  the  conduit  only  (If  rigid) 
and  suited  to  some  of  the  above  uses,' 
though  principally  employed  aa  outlets 
where  It  is  required  to  permanently  space 
the  wires  entering  or  leaving  the  conduit; 
This  Is  required  at  service  entrances,  at 
motors,  generators,  Or  similar  equipment 
and  where  the  wiring  changes  from  closed! 
to  Open  Work.  The  spacing  Is  done  by  * 
porcelain  cover  with  an  opening  for  each 

There  have  recently  been  put  on  the 
market    several    lines    of   boxes,    known   aa 

conduit  bodies,  claimed  to  be  suitable  for 
most  of  the  purposes  mentioned  above  j 
These  use  a  special  bushing  and  may  be 
supported  either  from  the  rigid  conduit  oi1 
from    the   wall. 


J£lt 
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names,    as    boxes,    bushings.     

covers  for  boxes,  conduit  couplings,  nlp-i 
pies  and  unions;  caps,  conduit  or  pipe  end; 
service   entrance   (tt tings,    etc. 

CONDUIT,  INTERIOR,  FLEXIBLE 
FABRIC— This  conduit  Is  often  called  non- 
metallic  flexible  conduit  or  more  commonly 
flexible  tubing.  For  details  and  manufac- 
turers see  Tubing,  flexible  fabric,  or  non- 
metallic  conduit. 

CONDUIT,  INTERIOR.  FLEXIBLE 
STEEL.— A  flexible  conduit  having  a  spiral- 
ly wound  steel  armor.  It  usually  consists  of 
two  layers  of  steel  tape  wound  In  opposite 
directions.  This  conduit  Is  very  flexlb.e 
and  may  be  bent  readily  to  conform  to  al- 
most any  curve  or  contour.  Flexible 
conduit  Is  much  used  for  wiring  old  build- 
ings because  It  Is  easily  ■■fished"  and  the 
wires  are  easily  pulled  through  after  It  Is 
In  place,  as  It  always  tends  to  straighten 
out  and  thus  sharp  bends  are  avoided.  It 
Is  also  used  as  an  auxiliary  to  rigid  conduit 
systems  In  taking  care  or  tortuous  bends, 
also  In  wiring  machine  tools  and  other 
heavy-duty  appliances  for  which  flexible 
steel  conduit  is  preferred  to  armored  cable 
or  armored  cord.  Such  conduit  generally 
has  a  galvanized  finish. 


Arrow  Flexible  Conduit  Co.,  210-12  Canal 
3t..  New  York,  N.  Y.  

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.,  Newark,  N.  J.     "Fle-X-Met. 

Circle  Flexible  Conduit  Co.,  Inc.,  188  21st 
St..  Brooklyn,  N.  Y.    '■Circle."     

Columbia  Metal  Hose  Works,  640-550  W. 
5Sth  St     New  York,  N.  Y.     "Columbia,' 

DEWES  CO.,  THE  A..  199  Lafayette  St.. 
New  York.  N.  Y.  Manufactured  to  Un- 
derwriters' specifications.     Made  In  In- 


;M*i*l»v*»»- 


Flexible    Steel    Conduit 

side  diameters  of  «,  *.  1%.  t  inflW 
Ins  Price  lists  showing  current  prices 
and  discounts  will  be  mailed  to  regu- 
larly   recognized    electrical    supply   Job- 

BAflTTM^TulB*  TOOL .CO..  «*&»< 
Johnson  Ave.,  Brooklyn,  N.  Y.       Brook- 

Federal  Armored  Cable  Co.    609  W.  48th 

St..  New  York.  N.  Y.     "Federal. 
Garland   Mfg.    Co.,    West    Pittsburgh,    Pa. 

NAtVon'aL  METAL  MOLDING  CO.,  Ful 
ton  BldR.,  Pittsburgh.  Pa.      """"1^1. 


"Flexsteel.' 


Short    Electrical    Mfg.    Corp. 
SPBAGTIEPELECTRIC  WORKS  OF  THE 
GENERAL    ELECTRIC     CO.,     527     W 


Sl'th     St.,     N  i 


conduit  Is  flexible 


It    Is    made 

-es  from  %  to 

Vh    ins.      Sprague 


o 

products,  see  display  adv.  pages 
—Adv. 

THOMAS  &  BETTS  CO.,  THE,  63  Vesey 
St.,  New  York.  N.  Y.     "T.  &  B." 

Triangle  Conduit  Co.,  50-62  Columbia 
Height,  Brooklyn.  N.  Y.      'Triangle." 

CONDUIT,  INTERIOR,  RIGID  METAL- 
LIC—Rigid  conduit  for  interior  work  Is  a 
drawn  mild  steel  tubing  used  to  enclose  the 
wires  for  an  electric  lighting,  power  or 
other  system.  It  Is  soft  enough  to  permit 
bends  to  be  made  without  Injury  and  la 
enameled  or  otherwise  finished"  Inside  and 
out  so  that  It  Is  not  readily  affected  by 
acids,  alkalies,  rusting  or  moisture.  It  Is 
generally  furnished  In  10-ft.  lengths  and  in 
the  following  nominal  siies.  H,  %,  1,  154. 
1%.  2.  2U.  S.  2%,  and  4  Ins.  in  diameter.  It 
Is  threaded  at  both  ends  and  usually  fur- 
nished with  one  coupling  per  length.  The 
threads  are  protected  by  a  cap  in  some 
cases  to  prevent  Injury  during  shipment. 
Two  finishes  are  generally  provided,  either 
enameled  or  galvanized.  In  either  case  the 
pipe  Is  thoroughly  cleaned  both  Inside  and 


out  to  remove  dirt,  grease,  rust,  scale, 
burns,  etc.  It  Is  then  coated  with  either 
the  zinc  or  special  enamel  compound. 

Conduit  Is  installed  either  concealed  or 
exposed.  For  the  former  It  must  be  In- 
stalled while  the  roughing- In  work  on  a 
building  Is  done,  if  disturbance  of  the  plas- 
tering la  to  be  avoided.  For  exposed  work 
It  Is  used  chiefly  in  Industrial  plants,  base- 
ments, tunnels  and  on  large  machines,  cars. 
locomotives,  etc.;  It  may  be  Installed  at 
any  time  for  such  work  as  a  rule. 
Manufacturers: 

AMERICAN  CIRCULAR  LOOM  CO..  SO 
West  St.,  New  York.  N.  Y-  "Xduct" 
Is  a  galvanized  conduit  made  of  a  high- 
grade,  spellerlzed,  mild  steel  tube  se- 
lected on  account  of  its  uniformity  and 


,f?.?J»fca<s#*> « 


Xduet  Galvanized  Conduit 

freedom  from  defects.     It  Is  thoroughly 
cleansed  of  all  dirt  and  rust  In  prepara- 

heavy  coating  of  pure  zinc,  electrolyti- 
cally  deposited  uniformly  and  continu- 
ously, serves  as  the  best  possible  pro- 
tection against  corrosion.  The  Interior 
of  the  tube  receives  a  coating  of  alkali  - 
and  acid-resisting  enamel,  which  also 
reinforces  the  Insulation  of  the  wires. 
"Xduct"  has  an  electro- galvanized  ex- 
terior, a  smooth  enameled  interior  and 
arp.    clean-cut.    zinc- coated    threads. 


It  is 


Ally   c 


___s  the 
Another 


Elect  roduct   Em 


1    Conduit 


Is  manufactured  of  the  same  high-grade 
steel  tubing  as  "Xduct"  and  passes 
through  the  same  cleansing  process.  It 
then  receives  a  special  and  alkall-re- 
slstlng  coating  of  enamel,  internally 
and  externally.  It  fishes,  bends  and 
cuts  easily  and  has  clean  and  perfect 
threads.  The  conduits  come  in  10-ft. 
lengths,  threaded  at  both  ends,  with 
one  coupling.  "Xduct"  and  "Electro- 
duct"  conduit  pipe  Is  known  and  spoken 
of  by  nominal  Inside  '•--  • 
made    In    standard    si: 


I    fro 


Canadian  General  Electric  Co..  Ltd. 
King  St.,  W„  Toronto,  Ont.,  Can. 

CENTRAL  TUBE  CO.,  First  Nat 
Bank  Bldg.,  Pittsburgh.  Pa.  The 
metallic  conduit,  made  by  this  com' 
and  shown  below,  is  characterized  1 
great  ductility  and  softness,  whi 
due  entirely  to  the  special  heat  t 
ment  which  it  receives  during  the 
ess  of  Its  manufacture.  Cut  at 
left   shows  a  piece   of   li-ln.    "Ce 


V£ 


i 


"Central    Black" 


Black"  conduit  that  has  been  wound 
around  a  piece  of  3-ln.  pipe.  There  Is 
no  flattening  or  buckling  of  the  pipe, 
and  the  enamel  has  not  cracked  or 
flaked  off  under  this  severe  test.  Cut  at 
the  right  shows  %-lx\.  "Central  White" 
bent  and  kinked  like  a  piece  of  Wire. 
This    Is   an   extremely   severe    teat   and 

mal  service.  "Central  White"  stood  this 
test  perfectly;  the  weld  remained  in- 
tact, and  the  galvanizing  retained  Its 
continuous  coating  without  cracking  or 


for  enameling  or  galvanizing.  Both  In- 
terior and  exterior  surfaces  are  acid 
pickled,  washed  In  clear  water,  alkali 
pickled  and  again  washed.  Both  sur- 
faces are  protected  by  the  applied  coat- 
ing.    Each  length  Is  threaded  on  each 


Threads  are  full  and  true. — Adv. 

CLIFTON  MFG.  CO.,  65  Brookslde  Ave.. 
Boston,  Mass. 

HNAH8LKD  METALS  CO.,  Pittsburgh, 
Pa.  "Pittsburgh  Standard"  thread  pro- 
tected enameled  conduit.  Reaches  the 
Job     ready     to    install.      The     patented 


"Pittsburgh   Standard"    ..„    

than  ordinary  enameled  conduit. 
Enameled  Metals  Co.  Is  sole  manufac- 
turer.—Adv. 

Garland  Mfg.  Co..  West  Pittsburgh,  Pa. 
"Galvaduct,"    "Loricated." 

MARK  MFG.  CO..  Ill'  W.  Washington 
St..  Chicago.  111.  Manufacturer  of 
"Navallte"  enameled  steel  and  "Zln- 
kote"  electrogalvanized  pipe  for  electric 
wire  conduit.  Made  from  the  ore  to 
finished  product  in  our  plants.  For 
further  Information  see  our  display  ad- 
vertisement  on    page   1305.— Adv. 

National  Conduit  Co.,  Ltd..  Dufferln  & 
Queen  Sts„  Toronto,  Ont.,  Can.  "Xcel- 
aduct."  "Orpenite." 

National  Enameling  &  Mfg.  Co.,  Renshaw 
Blvd.,  Pittsburgh.  Pa.  "Alumaduct," 
"Armyduct,"  "Enamelduct." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  "Sher- 
arduct"  rigid  steel  conduit  Is  made 
from  the  highest  grade  of  mild  steel 
spellerlzed  tubing.  Both  the  exterior 
and  Interior  surfaces  are  sherardlzed— 
the  alloying  of  zinc  with  the  steel  sur- 
face of  the  conduit.  This  makes  Sfaer- 
arduct  absolutely  rustproof.  In  addi- 
tion, both  surfaces  are  coated  with 
a  clear,  transparent  acid  and  alkali- 
proof  enamel,  baked  on.  This  double 
protection  Is  found  In  Sherarduct  ex- 
clusively. It  is  the  only  conduit  that 
Is  rustproof  and  acid  proof  both  Inside 
and  outside.  Economy  black  enameled 
rigid  conduit  is  made  from  the  same 
high-grade  tubing  as  Sherarduct— It 
differs  only  In  the  protective  treatment 
applied.     See  display  adv.  pages  1301-4. 

North  American  Electrical  Products 
Corp..  Equitable  Bldg.,  New  York,  N,  Y. 

Richardson  Brass  Co.,  The  Edbro,  318  N. 
Holllday  St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  I4th 
St.,   New  York,  N.   Y.     "Spragueduct," 


shown  in  the  first  Illustration,  is  a  rigid 
conduit,  black  enameled  Inside  and  out. 
Sizes  are  14  to  6  Ins.,  In  10  ft.  lengths. 
Sharp  threads,  uniform  bending  are  its 
characteristics.  Caupllng  one  end.  An- 
other    strictly      Sprague     product     is 


"Qraanflelduet" 


ranized  from  end  to  end,  Inside  and 
out.  Sizes  H  to  4  Ins.,  10  ft.  lengths 
with  coupling.  Sprague  products  see 
display  adv.  pages  1S06-T-— Adv. 
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CONDUIT 


Steelduct    Co.,    The,    213-17    Dollar    Bank 

Bids.,  YoungBtown,  Ohio;     "Steelduct." 

Youngstown    Sheet    A    Tube    Co.,    Stain 

baugb        Bldg.,        Younirslown,        Ohio. 

'"Buckeye." 

CONDUIT     LOCK  NUTS.— See    Locknuts, 

conduit. 

CONDUIT  SEALING  PLUGS.— See  Cap*, 
conduit  or  pipe  end. 

CONDUIT  SYSTEMS,  UNDERGROUND. 
— Conduit*  far  underground  power  cable* 
are  preferably  constructed  of  fireproof 
tertaL  since  cable  burnouts  at  times 
duce    very    high    temperatures   at    pi 

where  they  occur.    Vitrified  tile,  terra  o 

stone  pipe  and  fiber  are  used  as  conduit 
material.  The  conduits  are  surrounded  by 
a  Jacket  of  3  Ins.  of  concrete  to  preserve 
allnement  and  give  protection  from  later 
excavations.  In  the  case  of  stone  pipe 
fiber  duct  the  concrete  is  poured  In  tc 
the  space  between  the  ducts,  making;  a 
solid  structure  throughout.  Tile  conduit  I* 
made  square  and  there  are  no  voids  to  fill. 
The  conduit  line  Is  carefully  gtaded  to  drain 
Into  manholes  and  to  avoid  water  pockets 
-  as  far  as  possible.  Cables  are  so  crushed 
when  water  in  a  duct  freezes  as  to  be  per- 
manently injured. 

The  Individual  runways  for  cables  In  a 
conduit  system  are  called  ducts.  The  num- 
ber of  ducts  laid  Is  fixed  by  the  number  of 
cables  which  It  Is  expected  will  be  routed 
that  way.  In  general  work,  not  less  than 
four  are  laid,  except  for  short  branches 
where  two  are  provided.  The  heat  lib- 
erated by  loaded  cables  limits  the  maximum 
desirable  number  to  about  20  ducts.  Where 
a  larger  number  Is  needed,  as  In  the  vicin- 
ity of  a  station.  It  is  necessary  to  build 
additional  conduit  lines  with  a  separation 
of  3  ft.  or  more  between  the  lines.  On 
account  of  the  heavy  expense  and  annoy- 
ance of  tearing  up  pavements,  it  Is  general 
practice  to  make  provision  In  conduit  lines 
for  ample  ducts  to  take  care  of  the  needs 
of  many  years  to  come.  The  reserve  duats 
are   Installed   at   much   less   expense   than 


Manholes  must  be  placed  at  Intersections. 
and  at  Intervals  of  400  to  500  ft.  In  straight 
runs.  Handholes  are  placed  where  lateral 
connections  are  to  be  made  for 
(For  further  details  see  Manholes.)  Where 
connections  under  car  tracks 
require  a'  rather  sharp  turn,  the  duct  Is 
preferably  Iron  pipe  laid  without  the  CO: 
crete  Jacket.  Creosoted  pump  log,  which 
suitable  for  communication  circuits  using 
low  voltages.  Is  too  Inflammable  to  be  a 
satisfactory  material  for  power  circuits. 

CONDUIT  SYSTEMS,  UNDERGROUND, 
FOR  STEAM  AND  HOT-WATER  PIPING. 
— Electric  central  stations  very  often  sell 
steam  or  hot  water  as  a  by-product  for 
house  heating  purposes  to  customers  lo- 
cated In  districts  within  a  radius  of  up  to 
one  to  two  miles  rrom  the  generating  sta- 
tion. To  distribute  the  steam  or  hot  water, 
special  conduit  systems  are  used.  There  Is 
quite  a  little  variation  in  the  methods  used. 
depending  upon  the  number  of  customers 
served,  pressure  of  the  system,  superheat, 
etc.  System*  having  from  3  to  E  lbs.  pres- 
sures have  been  built  as  well  i 
with  pressure  up  to  350  lb.  and 
degrees  of  superheat.  The  steam  Is  me- 
tered a*  it  Is  delivered  to  the  customer 
while  hot  water  can  only  be  sold  at  a  flat 


_ ......      „..,      Pa. 

CONDUIT  THREADING  DEVICES  AND 
MACHINES — Special  tools  or  machines 
used  for  cutting  threads  on  the  ends  of  pipe 
or  conduit  to  enable  screwed  joints  to  be 
made.  'On  large  construction  Jobs  where  a 
great  deal  of  conduit  has  to  be  cut  and 
threaded,  these  special  devices  effect  much 
saving  of  time  and  labor  as  compared  with 
hand  threading  by  die  and  stock.  In  pipe 
and  conduit  mills  threading  Is  always  done 
by  special  threading  machines. 
Manufacturers: 
Barnard  &  Co.,  B.  S.,  31  Union  Sq.,  New 

York,  N.  Y. 
BORDEN      CO.,      THE,      Warren      Ohio. 

"Beaver,"   " 'Square- End." 
Curtis  &  Curtis  Co.,  The,  IBS  Garden 

Bridgeport  Conn.     "Forbes." 
Greenfield    Tap    ft    Die    Corp.,    Sanderson 

St.,  Greenfield.  Mass. 
Johns-Manville,  Inc.,  Madison  Ave,  A  41st 

St.,  New  York.  N.  Y.- 
Mueller   Mfg.    Co.,    L,td.,    W,    H.    Sarnia. 

Ont..  Can. 
CONDUIT,  UNDERGROUND,  CON 
CRETE  OR  STONE.— Conduit  made  entire 
ly  of  fine  concrete,  known  as  stone  pipe.  Is 
now  used  In  some  cases  for  power  dis- 
tribution systems  Instead  of  clay  tile.  It  la 
made  In  standard  lengths  of  6  ft.  and 
'-'—--■  '.ogether  by  means  of  metal  ferrulea, 
each  section. 


by 
inly  In 


tern  sometimes 


construction  of  the  distributing  ays- 
--*■ — ■  Includes  a  tunnel  in  which 
noiviaual  pipes  are  grouped.  For 
r  systems  or  streets  with  only  a  few 

oera,  one  or  two  pipes  are  Installed 

In  a  wooden  conduit.  A  split  conduit  held 
together  with  wire*  and  having  a  protecting 
outer  coating  Is  used  and  an  air  space  Is 
provided  between  the  pipe  and  conduit  to 
minimise  radiation  losses.  When  more 
than  one  pipe  Is  run  In  a  conduit  a  special 
large  sise  conduit  Is  used.  For  this  reason 
the  pipes  are  often  run  separately,  a  pro- 
tecting conduit  being  used  for  each  one. 
The  pipe  used  depends  on  the  pressure, 
high-pressure  systems  using  a  steel  pipe  or 
special  corrosion -resisting  alloy.  Low-pres- 
sure systems  have  water  of  condensation 
and  steel  pipe  la,  therefore,  replaced  by 
wrought  Iron  pipe  as  the  lower  carbon  con- 
tent of  this  decreases  the  corrosive  action. 

Manufacturers: 

American  District  Steam  Co.,  N.  Tona- 
wanda.  N.  T.    "ADsco." 

Rlc-Wll    Co.,    The,   Cleveland.    Ohio. 


one  of  which 
The  allnemenl 

the  ferrules.     This  conduit  Is  ma 

single-duct  form,  because  the  wi ...   .. 

multiple -duct  conduit  would  be  excessive 
for  shipping.  Several'  ducts  are  laid  to- 
gether  In  concrete,  giving  a  solid  and  dura- 
tile  conduit  system.  The  stone  pipe  Is 
somewhat  fragile  and  must  be  handled 
carerully.  Short  length*  used  to  provide 
"      ibilfty    or    adjustment    in    bringing    the 

it*  Just  to  the  manhole  walls  ar 
furnished  with  this  conduit  or  may 
from    any    broken    pieces    available.      The 

side  diameter  le  S$i  in*.. 

spending  to  the  clay  tile.  The  weight  I* 
about  TM   lbs.   per  foot  of  length. 

Manufacturer*: 

Chicago   Stone   Conduit  Co.,   Addison    St. 
A  Chicago  River.  Chicago,  III.    •,Stone- 

CONDUIT,  UNDERGROUND,  FIBER.— 
Fiber  conduit  is  used  extensively  for  carry- 
ing underground  cables  of  all  classes  of 
service.  It  was  originated  and  first  manu- 
factured In  1S93.  In  the  process  of  manu- 
facture, wet  wood  pulp  or  fiber  is  wrapped 

i..   „  „,i„.,i,.i„  .1.1..   „,__   _   (onoini 


..    ...inutely   thin   film    _.._..    „    ...„ 

mandrel,  under  pressure,  until  the  desired 
f  wall  Is  obtained.  The  fibers 
"■   Mid  form  a  solid,  homogene- 


thlckneas 

ous  wall.      Taken  off  the  mandrel",  the'wet 
pulp    structure    Is    subjected    to    a    drying 
process,    after  which   it  Is  placed   In   a  val 
of   liquid    compound.      This    compound  Is   a 
preservative,    and    is    also    insulating    and 
waterproofing.      The    compound    thoroughly 
permeates  the  entire  structure  so  that  after 
treatment  the  wall  presents  a  close  resem- 
blance to  hard  rubber.     The  finished  ducts 
are    smooth    tubes    with    bore    diameters 
ranging.   In   the  most  used  standard  slx< 
from   2   to   i\i   Ins.,   Inclusive,   and   are 
standard  6-ft.  length*.    The  conduit  Is  pt 
vlded  with  either  of  two  lathe-cut  type* 
Joint— the  socket  type  (mortise  and  tenor 
—  that  called  the  Harrington  type  (end*  of 
idult  are  tapered  and  lit  Into  a  coupling 

"    u-—    " espondlng   Interior   taper). 

olnt  permits  conformity  to 
-regularities  In  laying. 
Is  light  In  weight,  not  easily 


The  Harrington 

moderate  ditch 

Fiber  condul 


easily   handled   and   lai_. 
:  an   underground   conduit   n 
-.  bottom   layer 


and  concrete  la  either  poured 
needing  layer  of  ducts,  or  the  ducts 
up  to  flie  desired  multiple  by 
concrete  separators  and  the  duct 
Is  enveloped  in  concrete  In  the 
r  operation.  These  form*  of  con- 
ilt  construction  make  a  conduit  line  that 
strong  and  highly  resistant  to  mechanical 
reues,  such  as  settlement  of  the  sur- 
mndlng  earth,  and  to  electrolytic  and 
other  corrosion.  For  fiber  conduit  fittings 
see  Bends,  elbow*  and  other  fittings,   fiber 


FTBRE  CONDUIT  CO.,  THE,  Orange- 
burg. N.  Y.  Originator,  patentee  and 
manufacturer  for  23  years  (18W3-'931) 
of  Orangeburg  fibre  conduit.  Orange- 
burg fibre  bends  and  Orangeburg  fibre 
fitting*  for  carrying  underground  trans- 
mission and  distribution  cables,  and 
central  station  and  substation  cable 
runs  Orangeburg  fibre  conduit,  bends 
hi  ",ra  the  development  from 


underground  cable  protection  and  eco- 
nomical installation  costs  are  met  with 
Orangeburg  fibre  conduit.  Efficient 
cable  protection  Is  assured  by  the  vari- 
ous physical  properties  of  Orangeburg 
fibre  conduit  which  consist  of  high  in- 
sulation, minimum  moisture  absorption 
and  tight  Joint*  which  tend  to  elim- 
inate the  possibility  of  electrolytic 
action  on  the  cable.  Abrasion  of  the 
cable  sheath  I*  Impossible  due  to  the 
smooth  bore  and  no  offaeta  at  the 
Joints.  Economical  Installation  costs 
are  assured  by  the  light  weight  of  the 
conduit  and  the  accuracy  and  uniform- 
ity of  manufacture  which  all  make  for 
"•J  and  speed  in  handling  and  laying 
™™  th0  resultant  saving  of  time  and 
money.  During  the  if  years  that 
cover  the  production  of  Orangeburg 
fibre  conduit,  the  majority  of  light  and 
power  companies  that  require  under- 
PSJi'EL.  condul.t  have  experimentally 
Installed  and  tested  Orangeburg  con- 
duit; have  found  It  best  suited  for 
their  needs  and  have  Installed  It  In 
steadily  Increasing  quantities.  Many 
of  these  companle*  have  standardised 
their  subway  construction  with  Orange- 
burg fibre  conduit  as  the  duct  material. 
Many  million*  of  feet  of  3  in.,  JK  m 
4  In.  and  <U  In.  Orangeburg  fibre  con- 
In  service,  carrying  high- 


tension  and  low-tension  transmlssTon 
and  distribution  cables.  Orangeburg 
fibre  conduit,  bends  and  fittings  are 
manufactured  with  two  type*  of  Joint. 
which  are  socket  Joint  (mortise  and 
tenon);   and  Harrington  Joint    (ends  of 

KIpe  are  tapered  and  fit  tightly  in  a 
evelled  coupling,  without  butting). 
Orangeburg  fiber  conduit  la  manufac- 
tured with  a  wide  range  of  sisses.  a*  I* 
shown  by  the  following  table  of  dltnen- 

Note— State*  listed  within  the  rectangle* 

me  .tn..^u^  «~J  — a  carried  in  stock. 


e  standard  and  a 


M-      I 


•It- 


Note— SIses  Indicated  by  an  asterisk, 
(*),  are  special  and  are  manufactured 
on  special  order,  only. 


Orangeburg 

46*  and  30* 

"S" 

Bends 

Over- 

Dlam. 

Radius 

Offset 

18--24--SO- 

20- 

38* 

3-           60- 

3T 

38" 

20" 

38- 

Note- 


e  manufactured  o 
Orangeburg  Fittings  consist  of  Cross- 
es; Tees;  Caps;  Short  Elbows;  Re- 
ducers; Couplings;  and  Junction  Boxes 
with  one.  two,  three  or  four  outlet*. 
These  fittings  are  produced  to  connect 
with  all  sizes  and  types  of  Orangeburg 
,,_„..    _...    -  „  "—"j.     Also 

-Adv. 
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Johns- Man vllle.  Inc.,  Madison  Ave.  ft  41st 
St..  New  York.  N.  Y. 

North  American  Electrical  products 
Corp.,  Equitable  Bldg..  New  York.  N.  Y. 

CONDUIT,  UNDERGROUND,  TILE  OR 
TERRA  COTTA.— For  high-tension  power 
and  lighting  cable*,  roed  turn  -tension  cables 
and  Important  telephone  and  telegraph 
cables,  conduits  made  of  various  clay  prod- 
ucts are  extensively  used  because  of  their 
fireproof  nature  and  the  possibility  of  mak- 
ing multiple-duct  sections  which  facilitate 
laying  the  conduit.  Vitrified  or  salt-glazed 
tile  and  terra  cotta  are  the  materials  of 
this  class  most  used.  The  conduits  are 
made  single  or  multiple-duct,  chielly  the 
latter,  sections  with  2.  t,  4,  6.  9  and  12 
ducts  being  employed  most.  The  ducta 
have  either  square  or  round  bores,  the 
standard  size  being  314  Ins.  In  diameter; 
the  former  are  lighter  In  weight  and  used 
more  than  the  round  bore.  The  outside  of 
the  section  la  usually  rectangular  with 
slightly  beveled  longitudinal  edges  to  pre- 
vent chipping.  Sections  usually  have  butt 
Joints  with  end  sockets  between  the  ducts 
to  permit  Inserting  pegs  or  plugs  for  alin- 
ing. The  standard  section  lengths  range 
Trom  IS  to  as  ins.,  depending  on  the  number 
or  ducts  per  section;  short  sections  from  6 
to  IB  Ins.  long  are  made  to  permit  adjust- 
ments near  manholes  or  to  unite  runs  that 
have  been  made  from  each  end.  Since  the 
outer  surfaces  of  the  sections  are  planes, 
there  are  no  large  voids  to  be  Oiled  between 

posed  In  a  conduit  run  having  over  nine 
ducta.  their  Joints  are  commonly  staggered 
to  give  additional  strength. 


Manufacturers    of    electrical    clay    aa: 
glaied  multiple  conduit. 

Single    Duct    (Round).— 18  In.  long 

Single  Duct  (Square) 18  In.  long 

Two  Duct — 24  In.  long 

Three   Duct  - 24  In.  long 

Four   Duct    - 36  In.  long 

Six  Duct 


Nine   Duct  . 
—Adv. 


....36  In.  long 


Grand    Ledge    Clay    Product    Co.,    Grand 

Ledge.  Mich, 
International  Clay  Products  Co..  31  Union 

Sq..  New  York.  N.  Y.     "Clermont." 
National    Fire    Proofing   Co..  -Pittsburgh. 

Pa.     "Camp,"  "McRoy,"  "Natco." 
CONDUIT,  UNDERGROUND,  WOOD,  OR 

PUMP   LOO On    account    of   its   low    coat 

and  light  weight  creosoted  wooden  pump 
log  has  been  widely  used  In  conduit  con- 
struction and  for  some  classes  of  work  has 
been  found  quite  satisfactory.  It  was  one 
of  the  earliest  forms  of  conduit  used,  but 
when  power  cables  of  high  voltage  and  high 
power  capacity  were  used  the  pump  log 
proved  too  Inflammable  and  short-lived. 
Consequently  Its  use  is  now  confined  prin- 
cipally to  telephone  and  signaling  circuits, 
where  the  voltage  Is  low  and  where  very 
little  heating  effect  Is  experienced.  The 
wooden  log  la  generally  sawed  to  size  In 
the  form  Of  a  block  and' bored  out  to  the 
proper  diameter  for  the  cable.  It  Is  than 
thoroughly  treated  with  a  creosote  com- 
pound under  pressure. 
Manufacturers; 
American    Creosotlng   Co.,    401    W.    Main 

St.,  Louisville,  Ky. 
AMERICAN  LINE  MATERIALS  CO., 
1481  McCormlck  Bldg.,  Chicago,  III. 
We  make  this  of  yellow  pine  at  Norfolk, 
Vs.,  and  of  Douglas  flr  at  Tacoma. 
Wash.;  It  is  creosoted  full  vacuum 
treatment,  and  is  the  most  economical 
and  satisfactory  conduit  for  the  carry- 
ing of  all  forms  of  lead  cable;  It  Is 
4Hx4li  Ins.  outside  measurement.  In 
random  lengths;  has  a  S-ln.  hole  In  the 
center,  a  mortise  at  one  end  and  a 
tenon  at  the  other;  Its  cost  of  laying  is 
very  low  compared  with  other  conduit! 
and  when  repairs  to  wires  are  neces- 
sary, It  Is  easily  accessible;  It  is  It 
general  use  by  the  large  telegraph 


and    telephone    companies 
—Adv. 


over  the  o . 

Colonial  Creosotlng  Co.,  401  W.  Main  St. 

Louisville,  Ky. 
Georgia  Creosotlng  Co.,  401  W.  Main  St., 

Louisville,  Ky. 
Indiana  Creosotlng  Co..  401 


Michigan  Pipe  Co.,  Bay  City,  Mich. 


'Bltu- 

Stllrs  ft  Co..  H.  A..  97  Oliver  St.,  Boston, 
Mass.     "Hasco." 

SOUTHERN  WOOD  PRESERVING  CO., 
Atlanta.   Ga. 

Tidewater  Crossarm  ft  Conduit  Co., 
Tacoma,  Wash. 

CON  DU  LET.— Trade  name  for  a  very  ex- 
tensive line  of  conduit  fittings  manufac- 
tured by  the  Grouse-Hinds  Co.,  Wolf  ft  N. 
7th  Sts.,  Syracuse,  N.  Y. 

CONDULETTO.— Trade  name  for  recep- 
tacles and  rosetteH  manufactured  by  the 
Crouse-Hlnds  Co.,  Wolf  ft  N.  1th  Sts., 
Syracuse.  N.  Y. 

CONDULINE.— Trade  name  tor  Ailing 
compound  manufactured  by  the  Mica  In- 
sulator Co.,  60  Church  St.,  New  York,  N.  Y. 

CONDUl.OCKNUT.-Tra.de  name  for 
conduit  locknuts  manufactured  by  the 
Central  Nut  Lock  Co..  332  S.  Michigan 
Ave.,    Chicago.    111. 

CONES.  GROUND.— Various  special  fit- 
tings for  making  ground  connections  have 
been  devised.  A  cone-shaped  receptacle 
filled       with       moisture -holding       materials 

These  cones  are  often  made  of  copper  and 
filled  with  charcoal.  They  have  a  cable 
securely  soldered  to  the  bottom,  to  which 
the  ground  wire  is  attached.  Cones  1  to  2 
ft.  long  are  commonly  used. 

Arrow    Conductor    ft    Mfg.    Co.,    1530    W. 

Adams  St..  Chicago.  HI. 
Fairmount    Electric   &    Mfg.    Co..    59th   ft 

Woodland    Ave..    Philadelphia,    Pa. 
Maxwell     Engineering     &     Mfg.     Co..     61 
Broadway,  New  York,  N.  Y.    "Memco." 
PARAGON    ELECTRIC   CO..    Old   Colony 

Bldg..  Chicago,   III.     'Paragon." 
CONFERENCE  CLUB,  THE.— An  organ- 
nation  to  promote  co-operation  In  the  elec- 
trical    Industry.       Secretary.     Sullivan     W. 
Jones.  19  West  44th  St.,  New  York  City. 

CONGRESS— Trade  name  for  rubber 
belting  manufactured  by  the  Boston 
Woven  Hose  ft  Rubber  Cb..  Box  B077,  Bos- 
ton,  Mass. 

CONICAL  REFLEX— Trade  name  for 
a  park  plugs  manufactured  by  the  Reflex 
Ignition  Co.,  3068-3086  W.  106th  St.,  Cleve- 
land, Ohio. 
CONITE.— Trade  name  for  molded  ln- 
by  the  Continental 


Fibre 


,   Nev 


Conneaut  Metal  Works  Co..  Conneaut, 

CONLEY      FROQ      A      SWITCI 
Memphis,     Tenn.       Manufacturer    of    track 
frogs,     manually    operated    track 


k  for  i 
ed   1907. 


ictrlc  railways.    Busl- 
*]dent. 


E.  Conley;  vic< 

B.     L.     Mallory:     secretary    and     

E.  H.  Baumgarten;  sales  'manager,  E.  H. 
Baumgarten.  Main  office  and  factory.  Bod- 
ley  Ave.,  Memphis,  Tenn.  Branch  offices, 
Peoples  Gas  Bldg.,  Chicago.  III.:  88  State 
St.,  Boston,  Mass. 

CONNEAUT. — Trade  name  for  marine! 
wiring  devices  and  lighting  fixtures  manu- 
factured by  the  Conneaut  Metal  Works 
Co..    Conneaut,    Ohio. 

CONNEAUT  METAL  WORKS  CO.,  THE. 
—Conneaut,  Ohio.  Manufacturer  of  light- 
ing fixtures  and  electrical  wiring  devices. 
President,  W.  Lumley;  secretary,  A.  B, 
Wilson. 

CONNECTED  LOAD.— The  combined 
continuous  rating  of  all  the  receiving 
paratus  connected  to  the  system  or  part 
of  the  system  under  consideration.  Thr 
term  connected  load  is  used  chiefly  to  refei 
to  the  total  rated  load  on  a  power  or 
lighting  consumer's  premises. 

CONNECTICUT.— Trade  name  for  elec- 
tric automobile  clocks  manufactured  by  thi 
Connecticut  Electric  Clock  Co.,  89  Wood' 
bine   St..   Hartford,  Conn. 

CONNECTICUT.— Trade   name   for  radio 
and   telephone  equipment  manufa 
ihe  Connecticut  Telephone   &   Elc 
Merlden.  Conn. 

CONNECTICUT  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Chairman.  E.  S.  Francis.  2T2 
Asylum  St.,  Hartford.  Conn.;  secretary, 
George  M.  Chapman,  Waterbury,   Conn. 

171 


CONNECTICUT  DYNAMO  A  MOTOR 
CO.,  THE.— Lyons  Ave.  ft  Colt  St.,  Irving- 
ton,  N.  J.  Manufacturer  of  generators, 
mo  tor -generators  and  other  electroplating 
equipment.     Business  established  1BSS. 

CONNECTICUT  ELECTRIC  CLOCK  CO. 
—89  Woodbine  St.  Hartford,  Conn.  Man- 
ufacturer of  electric  automobile  clocks. 
Business  established  1920.  President.  A.  H. 
Stevens;  vice-president  and  general  man- 
ager, R.  H.  Stevens;  secretary  and  factory 
manager,  W.  H.  Greenleaf;  treasurer,  A.-W. 
Fox. 

CONNECTICUT  ELECTRIC  MFQ.  CO.— 
Bridgeport,  Conn.  Manufacturer  of  wiring 
devices.  Business  established  1906.  Presi- 
dent, A.  M.  Trumbull:  secretary,  H.  M. 
Doyle.  Main  office,  Connecticut  ft  Flor- 
ence Ave.,  Bridgeport,  Conn.  Factories 
Brlageport,  Conn.;  Bantam,  Conn.;  Tren- 
ton. N.  J.  Branch  Office  and  warehouse. 
San  Francisco,  Cal.  District  offices,  New 
York,  N.  Y.;  431  S.  Dearborn  St.,  Chicago, 
EL 

CONNECTICUT  TELEPHONE  A  ELEC- 
TRIC CO. — Merlden,  Conn.  Manufacturer 
or  radio  and  telephone  equipment.  Busi- 
ness established  1894.  President,  F.  C. 
Wilcox;  secretary,  B.  C.  Rogers;  treasurer, 
B.  L.  Law  ton. 

CONNECTION.— In  electrical  circuits  and 
apparatus  a  completed  electrical  contact 
la  called  a  connection.  It  may  be  a  contact 
between  wires,  contactors,  ground,  or  In 
general   any   conducting  materials. 

CONNECTION,  TELEPHONE.— This  re- 
fers to  the  electrical  Joining  of  two  tele- 
phone Instruments  for  the  purpose  of  talk- 
ing. The  connection  begins  when  the  an-; 
KWerlng  operator  plugs  Into  the  answering 
Jack  of  the  calling  line.  It  is  a  aomplett-d 
connection  when  the  electrical  circuits  from 
telephone    to    telephone    are    finally    closed. 

connection    Is    a    semipermanent 

_ered  or  held  by  screws.  See 
Frames,  distributing.  Parallel  telephone 
connections  are  generally  referred  to  as 
'bridge  connections."  This  term  refers  par- 
ticularly to  a  connection  c .'  . 
across  a  pair  of  wires  forming  t 
mission  line. 

CONNECTOR,  TELEPHONE.  —  See 
Switches,  telephone,  automatic  connector. 

CONNECTORS,  ANGLE.— Angle  con- 
nectors are  used  with  flexible  steel  conduit 
and  armored  cable  to  make  a  connection 
to  a  Junction  or  switch  box,  cabinet,  etc. 
They  are  made  with  either  a  16°  or  90^ 
angle  and  permit  the  conduit  or  cable  to 
be  fastened  to  a  box  In  a  narrow  wall  or 
space,  where  there  Is  not  sufficient  room  to 
bend  the  conduit  and  use  a  straight  box 
connector.  They  have  a  clamping  device 
at  one  end  that  slips  over  the  conduit  and 
cable  and  Is  then  drawn  together  or  held 
in  place  by  means  of  a  screw.  The  other 
end  Is  threaded  and  has  a  shoulder  which 
fits  up  against  the  box  and  Is  held  In  place 
by  a  locknut  on  the  Inside  of  the  box. 

Manufacturers; 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  ft 
Montgomery  St.,  Jersey  City.  N.  J. 

Electrical  Engineers  Equipment  Co.,  35 
S.  Desplalnes  St.,  Chicago,  III. 

Furies  Mfg.  Co.,  Decatur,  III. 

Frankel  Connector  Co..  Inc..  Hudson  A 
Vestry  Sts..  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westlnghouse  Elec- 
tric ft  Mfg.  Co.,  East  Pittsburgh.  Pa.) 

General  Devices  ft  Fittings  Co..  441-443 
S.    Desplalnes   St.,   Chicago,    111. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East    Ave.    ft    14th    St.,    Long    Island. 


N.   T. 


Mors' 


.    Mat 


9  Congress  St.,  DO- 


NATION AL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional." (See  display  adv.  pages  1302- 
1204.) 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th    St.,    Philadelphia,    Pa. 

Pyle-NatlonaJ  Co.,  The,  1334  N.  Kostner 
Ave..  Chicago,  III. 

RATTAN  MFG.  CO.,  THE.  B62  State  St.. 
New  Haven,  Conn.  (See  display  adv. 
page    1308.) 

Schwa  rlx  ft  Bro.,  S.  Robert.  729-31 
Broadway,    New    York,     N.     Y.       "Es- 

Unlvoraol  Electric  Stage  Lighting  Co..  246 
W.  50th  St..  New  York.  N.  Y. 
■■Kllegl." 

Google 
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BATTERY.- 

-Sh 

cir    Hi 

ilble    ' 

with    tlr> 

nected;    the 

wires    ar 

_..= For 

storage  batteries  the  connectors  are  usually 
lead- encased,    consisting   of   a    stud    and    a 
pair  of  lead-covered  'nuts.     Also  see  Nuts. 
1  end- encased. 
Manufacturers: 
Alberta    Battery     Co..     Ltd..     420-22    8th 

Ave..  E..  Calgary,  A!ta..  Can.     "A  B  C." 
American    Brass    Products    Co.,    105-18    8. 

Madison  St.,  Pottatown,  Pa. 
Anderson  Mrg.  Co.,  Albert  &  J.  M..   289- 

3U6  A  St..  Boston,  Mass. 
Barcy  A  Nicholson,  Detroit.   Mich. 
BELDEN    MFG.     CO.,    2300     8.     Western 

Ave.,  Chicago,   III. 
Brach    Mfg.    Co..    L.    S.,    127-129    Sussex 

Ave.,   Newark,  N.  J. 
Freaxnell,   J.   H..   IS   Court  St.,    Brooklyn. 

N.   Y. 
Canadian   General   Electric  Co..  Ltd.,   212 

King  St..   W.,    Toronto.    Onl.,    Can. 
Champion      Storage     Battery      Corp,      193 

Church      St..      Pough  keeps  le,      N.      T. 

"Champion." 
Electric    Storage    Battery    Co..    The.    19  th 

St.  *  Allegheny  Ave.,  Philadelphia,  Pa. 
Essex    Storage    Battery    A    Supply    Co., 

Inc.,  279-81  Halsey  St..  Newark.  N.  J. 
Fahnestock  Electric  Co.,  East  Ave.  A  8th 

St..  Long  Island  City,  N.  Y. 
Federal  Battery  Mfg.   Corp.,  Owen  Bldg.. 

Washington.   D.  C. 
Ferry  Mfg.  Co..  2113  S.  4th  St.,  St.  Louis, 

Mo. 
FITZGERALD  MFG.  CO.,  THE,  Tarring- 


Hobbs    Storage    Battery    Co.,    1231    Olh 

St..    Los   Angeles.    Cal. 
Ideal  Clamp  Mfg.  Co..  Brooklyn.  N.  Y. 
Letnke    Electric    Co.,    509-313    Cedar    SI 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PI..  New  York.  N.  Y.  "Meson  " 
"Sta -There."    "All-Redi." 

Mendell    Mfg.    Co..    Mattapolaett.    Mass. 

Munnlng  A  Co..  A.  P.,  Church  St..  Mata- 

PAHTR1CK  A  WILKINS  CO..  SI  N.  7th 
St..    Philadelphia.    Pa. 

Phi:»delph!a  Storage  Battery  Co.,  Ontario 
A   C  Sts..   Philadelphia.   Pa. 

Pollak  Tool  A  Stamping  Co.,  81-85  Free- 
port  St.,  Dorchester.  Boston,  Mass 
"Universal." 

Railroad  Supply  Co..  The.  203  S.  Dear, 
born  St..  Chicago.   111. 

Russell  A  Stoll  Co.,  17-2T  Vandewatei 
St.,  New  York.  N.  Y. 

Salem  Electrical  Supply  Co.,  9  Front  St.. 
Salem.    Mass. 

Shaln.  Charles  D.,  Times  Plaza.  Brook- 
lyn.   N.    Y. 

SHERMAN  MFC.  CO.,  H.  B.,  Battle 
Creek,  Mich.  "Sherman."  (See  dis- 
play  adv.    page    1323.) 

Smith  Mfg.  Co.,  Inc..  F.  A.,  183-87  N 
Water  St.,   Rochester,   N.   Y.      "Smith." 

Universal  Battery  Co.,  3410  S.  LaSalle 
St..   Chicago,  111. 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  60th  St-.  New  York.  N.  Y. 
"KUegl." 

Victor   Storage  Battery  Co.,   Rock  Island 

ill.    "s.  o.  a." 

CONNECTORS,  BOX  AND  CABINF.T- 
MnTlmiWe  Iron  connectors  having  a  clamp 
at  one  end  and  the  other  end  threaded  to 
receive  a  locknut  or  to  screw  Into  a  thread- 
ed receptacle  In  cast  Iron  boxes.  When 
used  with  flexible  conduit,  armored  cable 
or  metal  raceway  a  locknut  Is  placed  on 
the  Inside  of  the  box  or  cabinet  to  clamp 
(he  connector  In  place  by  pulling  the 
shoulder  on  the  clamping  collar  against 
the  box.  The  clamping  device  Is  either  a 
ap'lt  collar  or  a  solid  collar  for  armored 
cable  or  flexible  steel  conduit  and  a  screw 
is  used  to  make  the  collar  grip  tightly. 
For  use  with  metal  raceway  the  clamp  end 
of  the  connector  Is  arranged  to  hold  the 
raceway  by  means  of  a  screw  through  the 

Manufacturers: 

Apple  ton  Electric  Co.,  1T03  Wellington 
Ave..    Chicago,    III. 


Chicago  Electric  Mfg.  Co..  2801-2819  S. 
Halsted   St..  Chicago.  111.      "Handy." 

E.  A  B.  Mfg.  Co.,  The,  966  Woodward 
Ave..   D&roit.   Mich.      "Snap." 

Economy  Electric  Specialty  Co..  0937  S. 
Halsted    St.,    Chicago,    111.     "Economy." 

Frallck  &  Co.,  S.  R..  15  S.  Clinton  St., 
Chicago,   III.      "Kwlkon." 

Frankel  Connector  Co.,  Inc.,  Hudson  A 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor,  Westlnghouse  Elec- 
tric &  Mfg.   Co.,  Eaat  Pittsburgh,  Pa.] 

GILLETTE- VIBBER  CO.,  New  London. 
Conn.    "GeeVee." 

Grabler  Mfg.  Co.,  The.  Cleveland,  Ohio. 
"Square  Gee." 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,   New  York,  N.   Y. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa-  "Na- 
tional." (See  display  adv.  pages  1302- 
1304.) 

PETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton   St.,    Chicago,   III. 

RATTAN  MFG.  CO..  THE.  562  State  St., 
New  Haven,  Conn.  (See  display  adv. 
page    1308.) 

S PRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  627  W.  *"' 
St.,  New  York,  N.  ,Y.     A  compli ' 

and  angle  box  connectors  is  furnished, 
for  Greenfield  flexible  steel  conduit  and 
(BXJ  armored  conductors.  These  are 
electrogalvanized.  Sprague  products. 
see  display  adv.  pages  1306-7.— Adv. 
THOMAS  &  BETTS  CO.,  THE,  63  Vesey 
St..  "New  York,  N.  Y.     "T.  &  ~  " 


anas.     These  ■ 
used  In  testing  work 

wire   connections   of   temporary    _ 

where   the  voltages  are   low  and  the  c 
nee  tors    can    be    guarded    from    ground 
short-circuit   contacts.     They  are   made   In 
various   sizes  for  wires  up  to  about  No.    u 
A.W.Q. 

Manufacturers: 

American      Pin      Co.,      The,      Water  bury, 

Conn.      "AmplncO." 
Appleton    Electric    Co.T    1703    Wellington 

Ave.,  Chicago,   111. 
BELDEN    MFG.    CO..    2300    S.    Western 

Ave.,  Chicago,  111. 

Chicago    Electric    Mfg.    Co.,    2301-2819 

Halsted  St.,  Chicago,  111.     "Handy." 

Connecticut   Electric   Mfg.    Co.,   Conn 

tlcut     A     Florence     Ave.,      Brldgepi 

Eby    Mfg.    Co..    H.    H.,    13th    A    Wallace 

Sts.,    Philadelphia,   Pa- 
Electrical    Engineers    Equipment    Co..    36 

8.  Desplaines  St.,  Chicago.   111. 
Harvard  Electric  Co..  625  W.  Van  Buren 


ber  of  different  styles,  combinations  and 
sizes  In  addition  to  the  elbow,  straight 
and  tee  connectors,  angle  connectors  for 
different  angles,  separable  connectors,  and 
round  to  flat  connectors  are  made. 

Manufacturers: 

Drendell  Electrical  A  Mfg.  Co.,  1345 
Howard       St.,       San      Francisco,      Cal. 

General  Devices  A  Fittings  Co.,  441-443  S. 

Desplaines   St..  Chicago.  111. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
SCHWEITZER  A   CONRAD.   INC.,   4431- 

4439  Ravenswood  Ave.,  Chicago.  III. 
CONNECTORS,  CORD.— Cord  connectors 
are  made  In  the  form  or  a  separable  plug 
of  either  porcelain  or  composition  material. 
They  vary  In  size  from  the  pin  plug  type 
to  the  heavy  type  with  prong  terminals, 
according  as  they  are  designed  for  use  on 
battery  or  ordinary  lighting  circuits. 
lerve  for  conveniently 
...  of  extension  cord  and 

...     L. ......     w. are     also     used     as    cord 

switches  for  small  portable  appliances,  al- 
though cord  switches  specially  designed  for 
this  service  are   to  be  preferred. 
Manufacturers: 

B.  A  W.  Specialty  Mfg.  Co.,  100  Boylston 
*".,   Boston,  Mass.      "B.  A  W." 

len    Mfg.   Co.,   2100    B.   Western  Ave., 


516    Atlantic    Ave.. 


,   111- 
Mathlas-Hart     Co., 

Boston.    Mass. 
Mendell  Mfg.  Co.,  Mattapolaett, 
Mondell    Mfg.    **-       "" 


Horse,  Frank  W.,  2 


>  Congress  St.,  Bos- 


Munning  A  Co.,  A.  P.,  Church  St.,  Mata- 

wan,   N.   J. 
Newman   Mfg.    Co.,   T1T-21   Sycamore   St.. 

Cincinnati.  Ohio. 
SHERMAN     MFG.     CO.,     H.    B„     Battle 
Creek,    Mich.      "Sherman."      (See    dis- 
play adv.   page  1323.) 
Standard   Underground   Cable  Co.,   West- 

Inghouse  Bldg.,  Pittsburgh,   Pa. 
WATERBURY     BUTTON     CO.,      836     S. 
Main  St.,  Waterbury.  Conn.     (See  dis- 
play adv.  page  1338.) 
Waterbury     Mrg.     Co.,      233     Grand     St.. 

Waterbury,  Conn. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.    pages  1335-1402.) 
CONNECTORS,      COPPER,      ELBOW, 
STRAIGHT,      TEE,       ETC.  —  High-tension 
switchboards    frequently    have    copper   tub- 
ing buses  Instead  of  the  flat  bar.     This  Is 
because    the    current    carried    Is    relatively 
small   and   the    tubing   gives   much  greater 
strength    for  (he   same  cross   section.     The 
connectors  used  with  this  are  of  two  gen 
eral    forms,    those    In   which    the   tubing    Is 
shrunk    onto    the    connector    and    those    Ir 
which  the  connector  Is  spilt  and  bolts  ontr 
the  tubing.     Both  types  are  generally  madi 
of  cast  copper  and  are  produced  In  a  num 


Chlca 


,    III. 


The 


two-pole   water   tight  ( 
nector  shown  here  has  cast 
brass  body  and  Is  provided 
with       effective       gaskets 
where  the  cord  enters  and 
at  the  point  of  separation. 
It  Is  rated  at  15  amps.,  125 
volts   and    is    suitable    for 
hard     usage     and     under- 
water   service.      The    line 
also  comprises  a  connector 
Cord         of    G-amp.    capacity.    non- 
Con  nector     water-tight. — Adv. 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,  Conn.     "Bryant." 
CHELTEN    ELECTRIC    CO.,    THE,    4859 

Stenton  Ave.,  Philadelphia,  Pa. 
Chicago    Electric    Mfg.    Co.,    2801-2819    S. 

Halsted  St.,  Chicago,  111.     "Handy." 
CONVENOLITE  CO..  THE,  231  N.  Wells 
St.,   Chicago,   111.     General   distributors, 
Schweiuer  A   Hera,   231  N.   Wells   St., 
Chicago,   111.     "Convene" 
Couch     Co..     Inc.,     S.     H.,     Arlington     A 
Squantura  Sts.,  Norfolk  Downs,  Qulncy, 
Mass. 
GARFIELD   MFG.   CO.,   Garfield,    N,  J. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Hubbell,    Inc.,   Harvey,  Bridgeport,   Conn. 
International    Register    Co.,    The,    15    S. 

Throop  St..  Chicago,  III. 
Lemke    Electric   Co..    609-513   Cedar   St..  ' 

Milwaukee.  Wis. 
Manhattan  Electrical  Supply  Co.,  Inc.,  IT 

park  PI.,  New  York,  N.  Y. 
Morse,  Frank  W.,  239  Congress  St.,  Bos- 
ton,  Mass. 
NATIONAL      METAL     MOLDING     CO.. 
Fulton     Bldg.,     Pittsburgh,     Pa.       "Na- 
tional."    (See   display  adv.  pages  1302- 
1304.) 
Pass   A   Seymour.    Inc.,    Solvay    Station, 

Syracuse,  N.  Y.      "P.  A  S." 
Russell    &    Stoll    Co.,_17-27    Vandewater 


CONNECTORS,  PDISWAN  AND  OTHER 
AUTOMOBILE  TYPE.— Automblle  lamps, 
spotlights  and  other  attachments  do  not 
use  an  Edison  screw  base  because  the  Jar- 
ring and  vibration  would  soon  cause  them 
to  become  loosened.  Edlswan  or  bayonet 
connections  are  resorted  to  In  overcoming 
this  difficulty.  Very  often  special  lamps, 
that  are  Used  when  making  repairs  on  the 
road  or  in  changing  a  tire,  are  provided 
with  a  long  cord  and  may  be  connected  In 
the  circuit  by  means  of  one  of  these  con- 
nectors. They  have  two  brass  prongs  or 
pins   that  enter  corresponding  holes  In  the 

partial  turn,  whereby  they  are  locked  In 
place.  The  connecting  cord  Is  attached  to 
the  opposite   end  Of  the  connector. 


,  Google 
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Manufacturer*: 

Breexe  Metal   Hose  A  Mfg.  Co.,  22  Calu 

met  St.,  Newark,  N.  J. 
Cole   A   Co.,    Henry,   54   Old  Colony  Ave.. 

Boston,  Mass. 
Crescent    Mfg.    Co.,    The.    129    Reade   St.. 

New  York,  N.  T.    "Crescent." 
Metal     Specialities    Mfg.     Co..    333-52    N. 

Kedsle  Ave.,  Chicago,  111.     ■•presto." 
Morse,  Frank  W.,  £89  Congress  St.,  Bos- 
ton. Maw. 
Smith    Mfg.    Co.,    Inc.,    P.    A.,    133-187    N. 
Water  St.,  Rochester,    N.   T.      ■'Smith." 
CONNECTORS,      EMERGENCY,— Wiring 
fittings   for  making  temporary  Joints,    taps 
and  splices  to  wires  and  cables.     They  con- 
sist of  a  clamp  device  for  attaching  to  the 
main    conductors   and    gripping    them    se- 
curely,   and    means    for   making   temporan 
connection  to  these  fittings  for  tap  splices 
In    nearly   all    cases    the   splice    Is    purely 
mechanical    and    no    solder    is    used    In    lb< 
connection. 

Manufacturer*: 

Chicago    Electric    Mfg.    Co.,    2801-2819    S 
Halsted  St.,  Chicago.  111.     "Handy." 
■   "   "      ' ~t„  New  York 


Dossert  A  Co.,  242  V 


"Kllegl.' 

CONNECTORS,  FLEXIBLE  STEEL 
CONDUIT  AND  ARMORED  CABLE.— Fit 
tings  used  In  connecting  flexible  steel  con- 
duit and  armored  cable  end  to  end,  to  steel 
cabinets,  to  rigid  conduit,  to  metal  race- 
ways for  surface  wiring,  etc.  They  arf 
usually  malleable  iron  fit  tings  of  thi 
squeeze  type,  having  a  split  band  or  collar 
which  Is  drawn  tight  by  means  or  a  screw 
Other  types  do  not  have  a  split  collar,  but 
have  a  set  screw  arranged  to  hold  the 
armor  securely  against  the  sides  of  the  col- 
lar. Connectors  of  this  general  type  are 
also  used  for  connecting  to  outlet  boxes, 
etc.;  for  these  see  Connectors,  box  and  cab- 


Ave„    Chicago,    111. 

Atlantic   Tubing   Co. 
Providence,  R.  I. 

BENJAMIN    ELECTRIC    MFG.    CO.,    Sufi 
W.  Washington  Blvj*..  Chlcagi    " 
display    adv.   pages    1231-1234. 

ESSEX  MFG.  CO.,  17  Mulberry  St.,  New- 
ark,   N.   J. 

Fralick  A  Co.,  B.  R.,  16  S.  Clinton  St. 
Chicago,  111. 

Hepburn  Telephone  Mfg.  Co.,  The,  326 
3.  Dearborn  St.,  Chicago,  III. 

Hlckey  A  Schneider,  Inc..  131-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.     "II  A  S." 

Krayben  Metal  Products  Co.,  Inc..  119 
Prince  St.,  New  Tork,  N.  Y. 

NATIONAL.  METAL,  MOLDING  CO.,  Ful- 
ton Bldg.,  Pittsburgh,  Fa,  "Flex  steel." 
(See   display  adv.   pages   1 302- 1304.) 

Oliver  Electric  A  Mfg.  Co.,  1221  Forest 
Park.Blvd.,  St.  Louis,  Mo. 

Overbagh  Co..  Cameron,  221  W.  Randolph 
St.,  Chicago.  111. 

Pratt-Chuck  Co.,  The.  Frankfort.  N.  Y. 

Pyle  National  Co..  The,  1334  N.  Kostner 
Ave..   Chicago,   111. 

RATTAN  MFG.  CO.,  THE,  652  State  St.. 
New  Haven,  Conn,  (squeeze  type). 
(See  display  adv.  page  1308.) 

Schwarti  A  Bro..  S.  Robert.  T29-31  Broad- 
way, New  York,  N.  Y.      "Esrobert." 

THOMAS  A  BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.  Malleable  Iron, 
galvanized,  13  sixes,  from  W  to  I  In. 
These  are  known  as  "Squeeze"  Con- 
nectors, and  are  also  supplied  for  46 
and  SO  degree  angle  work.  A  third 
type  la  known  as  the  Inclined  Set 
Screw   Type. — Adv. 

CONNECTORS,  LOW-TENSION  SEP- 
ARABLE.—These  connectors  may  be  used 
on  any  low- tension  circuit  where  III  tie  cur- 
rent Is  carried,  as  In  the  case  of  telephone 


They  consist  of  a  number  of  s 
tacts  set  In  an  Insulating  block,  that  flt 
over  corresponding  prongs  or  contacts  on 
another  block.  When  the  two  are  placed 
together  the  connections  for  several  cir- 
cuits arc  completed.  They  are  used  on  such 
systems  where  the  circuits  are  opened  oc- 
casionally, having  the  advantage  that  a 
skilled  man  la  not  required  for  the  work. 

Manufacturers: 

Auth  Electrical  Specialty  Co..  422  E.  63rd 
St.,  New  York.  N.  Y. 


Murdock   Co..    William   J.,    40   Carter 

Chelsea,   Mass. 
Stanley  &  Patterson,  34  Hubert  St.,  >- 

York.  N.  Y. 
CONNECTORS,    METAL    MOLDING 
RACE  WAV.— Fittings  used  In  metal  ra 
way    work    In   connecting   the   raceway 
armored  cable,  wooden  i 
open   wiring   or   rigid 
usually   malleable  or  c 
arranged  to  clamp  the  raceway  by  means  ol 
a  screw.     There  are  several  forms  of  con- 
nectors,  elbow,   tee  and  straight,   and  they 
are  made  In  standard  sizes  and  with  both 
male  and  female  threads. 
Manufacturers: 
Apple  ton    Electric    Co.,    1703    Wellington 

Ave.,   Chicago,    111. 
Jordan  Bros..  Tl  Deekman  St..  New  York, 

N.    Y.      •■Tapon."   " 
NATIONAL.  METAL  MOLDING  CO..  Ful- 
ton Bldg.,  Pittsburgh,  Pa.     "National." 
(See  display  adv.  pages  1302-1301.) 
WATERBURY     BUTTON     CO.,      836     S. 
Main  St.,  Waterbury,  Conn.      (See  dis- 
play adv.    page   1328.) 
CONNECTORS      OR      TAPS,      SERVICE 
WIRE.— Where  it  Is  desirable  to  be  able  to 
disconnect  overhead  service  wires  at  times, 
a  screw  type  connector  which   requires  no 
soldering    la    found    useful.      These    do    not 
open  the  main,  but  clamp  around  it.    There 
are  several   forms  of  these  available,   some 
of  which  are  flat  split  clamps  with  a  screw 
connection  for  the  service  wire  and  others 
are  like  split  sleeves  with  a  lug  Into  which 
the  service  wire  may  be  sweated. 
Manufacturers: 

ADAM    ELECTRIC    CO.,    FRANK,    3660 
Windsor  PI.,  St.  Louis,  Mo.  "FA."  (See 
display    adv.    pages    1262-1265.) 
AJAX   ELECTRIC  CO..    Baldwin   Ave.   A 

Montgomery   St.,   Jersey   City,   N.   J. 
Cameron  Appliance  Co.,  48   Waters  Ave., 

Everett,   Mass. 
Dossert  A  Co.,  242  W.  list  St.,  New  York, 

N.  Y. 
ELECTRIC     POWER     EQUIPMENT 
CORP.,    N.   E.   Cor.   13th   A    Wood   Sts.r 
Philadelphia,  Pa.     "Elpeco."     (See  dis- 
play adv.  page  1201.) 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor.  Westlnghouse  Elec- 
trle'A  Mfg.  Co..  Bast  Pittsburgh.  Pa.) 
Hlckey  A  Schneider.  Inc..  434-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.  "H  A  S." 
LINE    MATERIAL    CO.,     S.    Milwaukee, 

Wis.     (See  display  adv.   page  12T8.) 
NATIONAL  METAL  MOLDING  CO.    Ful- 
ton  Bldg.,    Plttaburgh.    Pa.    "National." 
(See  display   adv.   pages   1302-1304.) 
WESTLNGHOUSE    ELECTRIC    A    MFC 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages    1396-1402.) 
CONNECTORS.     SOL  DERL  ESS.— Solder- 
less  connectors  are  used  for  splicing  either 
stranded   or   solid   conductors,    without    the 
use  of  solder.     Strong  mechanical  and  good 
electrical,   connection    between     — ' 
cables  la  secured  by  threaded  connections 
which  give  a.  clamping  action.     There  an 
several  different  methods  used  to  clamp  thi 
wire.      One    type    has    a    center    fitting    oi 
sleeve  with    Jaws   which    grip    the    wire   o) 
cable  securely,  as  (i  nut  Is  run  on  the  fit- 
ting   from    each    end.      Another    type    con 
aists  of  a  tapered  sleeve  put  on  each  win 
and  forced  tightly  against  It  as  pressure  li 
applied    by    running   a  nut   from   each    end 
onto  a  center  fitting.     In  some  of  the  other 
types    set    screws   or    clamping   screws   ar< 
used    to   give   the   clamping  action.      Thesi 

■    tee 

ducers,     stud    connectors,     etc.       They    are 
used    very    widely    for    stranded    conduct* 
cable   work,   as   the  time   taken   to  make 
aplice   with  these  connectors  Is  much  lei 
than     other    methods.       Several     types    or 

for  use  where  the  National  Electrical  Code 
otherwise   requires   a  soldered   connection. 
Manufacturers: 
AJAX   ELECTRIC   CO..   Baldwin  Ave.  A 

Montgomery  St.,  Jersey  City.  N.  J. 
Bnnfleld    A    Sons.    Ltd..    W.    H.,     370-89 

Pope  Ave.,  Toronto,  Ont.,  Can. 
Bell    A    Howell    Co..    1801-16    Larchmont 

Ave.,   Chicago,   in. 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 
W.  Washington  Blvd.,  Chicago.  III.  (See 
display    adv.    pages    1231-1234.) 
1*1 


Chicago  Electric  Mfg.  Co.,  2S01-UI9  S. 
Halsted  St.,  Chicago.  111.      "Handy." 

Chicago  Stage  Lighting  Co.,  112  N.  La- 
Salle  St.,   Chicago,    HI. 

COLUMBIA  METAL  BOX  CO.,  221  E. 
144  St.,  New  York.  N.  Y.  The  Colum- 
bia ".XOTORCH"  connector  la  ap- 
proved by  the  National  Board  of  Fire 
Underwriters.      Simply    scrape    the    In - 


Bolder  less    Notorch    Connector 

■a  I  at  Ion  from  the  wires.  Insert  the 
ends  In  the  brass  Jaw  and  then  tight- 
en up  the  screws.  Its  simplicity  com- 
mends It  for  lighting  fixture  work, 
motor  leads  up  to  4  h.  p.,  condulet  fit- 
tings, Junction  boxes,  etc.  Has  ca- 
pacity   to    hold    2    No.    12    or   3    No.    1* 

Couch  Co.,  Inc.,  S.  H.,'  Arlington  A 
Squantum  Sts.,  Norfolk  Downs,  Qulncy, 

Cruban  Machine  A  Steel  Corp.,  83  Duane 
St..   New  York.  N.  Y. 

DELTA-STAR  ELECTRIC  CO.,  2133-63 
Fulton  St..  Chicago,  111. 

Dossert  A  Co..  242  W.  list  St.,  New 
York,  N.  Y, 

Eby  Mfg.  Co..  H.  H„  13th  A  Wallace 
Sts.,  Philadelphia,   Pa. 

Falrmount  Electric  A  Mfg.  Co..  69th  A 
Woodland  Ave..   Philadelphia.   Pa. 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  Sts.,  New  York.  N.  Y.  (ex- 
clusive distributor,  Westlnghouse  Elec- 
tric A  Mfg.  Co.,   East  Pittsburgh,  Pa.) 

Fulton  Co.,  E.  E-.  3208  Carroll  Ave.,  Chi- 
cago. III.     "Fulco." 

Great  Lakes  Radio  Supplies  Co..  1st  Na- 
tional Bank  Bldg,,  Elmhurst,  III. 

Hlckey  A  Schneider,  Inc.,  431-13  E.  Jer- 
sey St..  Elizabeth,  N.  J.     "II  A  S." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.     125    Amory    St.,    Boston,    Mass. 

HUBBARD  A  CO..  6301  Butler  St.,  Pitts- 
burgh,  Pa, 

Mathlas-Hart,   616  Atlantic  Ave..   Boston, 

Mass. 

MINERALLAC  ELECTRIC  CO.,  1046 
Washington  Blvd..  Chicago,  111.  (See 
display  adv.  page  1310.) 

Morse.  Frank  w..  289  Congress  St..  Bos- 
ton. Mass. 

Newton,  Charles  I.,  306  W.  ISth  St..  New 
York.  N.  Y. 

Pringle  Electrical  Mfg.  Co.,  1906-12  N. 
6th   St.,    Philadelphia.   Pa. 

SHERMAN  MFQ.  CO..  H.  B..  Battle 
Creek.  Mich.  "Sherman."  (See  display 
adv.    page    1323.) 

Simpson,  Alexander  B..  162  E.  63rd  St., 
New  York,  N.  Y.  "Coldspllce." 
"Midget." 

Standard  Scientific  Co..  9  Barrow  St.. 
New    York,    N.    Y.      "Meliorate." 

Stover  A  Co..  S.  H„  Chamber  of  Com- 
merce Bldg.,  Pittsburgh,    Pa.  "Wager." 

IT.  S.  E.  M.  Co.,  606  W.  42nd  St.,  New 
York,    N.   Y.      "U.    S.    E.   M." 

Universal  Electric  Stage  Lighting  Co.. 
240  W.  60th  St.,  New  York.  N.  Y. 
"Kllegl." 

WESTLNGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  "Westing- 
house -Krantz."  (See  display  adv.  pages 
1396-1402.) 

CONNECTORS.  SOLDERLESS,  IN8U- 
ATED.— These  connectors  are  similar  to 
he  solderless  connectors  described  above. 
lit  are  furnished  with  Insulating  coven 
which  are  placed  over  the  connector  after 
"    is  In   place.      The  Insulating  cover  ellm- 

ites  the  need   (or  taping  the  connection 

d  makes  it  readily  accessible  for  Inspec— 

n,  etc.    The  covers  are  furnished  In  dif- 

gpther,    and   others  in   the  form  of  a  split 


o-end,  three-way 

Manufacturers: 

AJAX  ELECTRIC  CO.,   Baldwin  Ave.   A 

Montgomery   St..   Jersey   City.   N.   J. 
BENJAMIN    ELECTRIC    MFG.    CO..    BOB 

W.     Washington     Blvd.,     Chicago,      HI. 

(See  display  adv.   pages   1231-1231.) 
Chicago    Electric    Mfg.    Co.,    2801-2819    S. 

Halsted  St.,  Chicago.  III.     "Handy." 
Dossert  A  Co.,  212  W.  list  St.,  New  York, 

N.   Y, 


ooglc 


CONNECTORS 


E  M  F  ELECTRICAL  YEAR  BOOK 


Eby  Mfg.  Co.,  H.  H..  13th  A  Wallace  Sts., 

Philadelphia,   Pa. 
Hickoy  A  Schneider,  Inc..   434-43   E.  Jer- 
sey St.,  Elisabeth.  N.  J.     "H.  A  S." 
Morse.  Frank  W.,  180  Congress  St.,  Bos- 
Standard    Scientific    Co.,    9    Barrow    St.. 

New  York,  N.  Y.    "Meliorate." 
Stover  A  Co..   S.   H.,   Chamber  of  Com- 
merce   Bids.,     Pittsburgh,    Pa.       "Wal- 
ger." 
U.    S.   E.    M.   Co.,    505   W.    42nd   St.,   New 

York,  N.  Y.     "U  S  E  M." 

CONNECTORS,      8PHINQ      CLIP.— Metal 

connectors  usually   of  copper  or   phosphor 

bronze  In  which  the  tension  of  a  spring  clip 

is  used  to  maintain  a  contact.     These  are 

nectlng  two  wires  together  where  the  clip 
snaps  over  the  wire,  others  for  mounting 
on  a  base  or  terminal  box  so  that  the 
connections  may  be  made  and  changed  eas- 
ily. Another  form  Is  sometimes  placed  on 
dry  batteries  in  place  of  screw  binding  ter- 
minals or  posts  to  facilitate  connections. 
They  are  widely  used  for  testing  work, 
where     only     temporary     connections     are 

Manufacturers: 

American  Electric  Co..  6401   S.   State  St., 

Chicago,  I)L 
Breasnell,  J.   H.,  S6  Court  St..   Brooklyn, 

N.  Y. 
B.    A    B.    Mfg.    Co.,    The.    A6S    Woodward 

Ave.,  Detroit,  Mich. 
Fnhnestock    Electric    Co..    East    Ave.    ft 

8th  St.,  Long  Island  City,  N.  Y. 
Fali-mount   Electric   ft    Mfg.    Co..    E9th    ft 

Woodland  Ave..  Philadelphia,  Pa. 
Frankel  Connector  Co.,  Inc..  Hudson  ft 
Vestry  Sts.,  New  York,  N.  Y.  (Ex- 
clusive distributor.  Westinghouse  Elec- 
tric A  Mfg.  Co.,  East  Pittsburgh,  Pa.) 
Gold    Car    Heating    ft    Lighting    Co.,    220 

16th   St.,  Brooklyn,  N.  Y.     "Gold." 
Hlckey  ft  Schneider.   Inc..   434-43  B.  Jer- 
sey St.,  Elisabeth,  N.  J.     "H.  ft  S." 
Manhattan    Electrical    Supply    Co.,    Inc.. 

17  Park  PL.  New  York.  N.  Y. 
Morse.   Frank  W.,   28S  Congress  St.,  Bos- 
ton,   Mass. 
WATBHBUET     BUTTON     CO..      835     S. 
Main   St.,  Waterbury,  Conn.      (See  dis- 
t  play  adv.   page    1333.) 

CONNECTORS,  STAGE.— Plug  type  con- 
nectors     having     spring     metal     contacts 
mounted    In   fiber  bases   and   used  to  make 
electrical  connection  by  plugging  into  spe- 
cial fiber  block  receptacles  mounted  In  stage 
or  wall    pockets.     They  are   used   to   g!> 
connections   for  stage  lights,    borders,    fa: 
and    miscellaneous   electrical   theatrical   ai_ 
pllances.    and   also   to   connect   lengths   of 
stage  cord  or  cable  together. 
Manufacturers: 
BENJAMIN    ELECTRIC    MFO.    CO.,    SOS 
W.      Washington     Blvd..     Chicago.     III. 
(See    display  adv.    pages    1231-1234.) 
BP.ENKERT   LIGHT   PROJECTION  CO.. 
40  Cortland  Ave.,  Detroit  Mich.    "Cres- 

CMoago    Eleetric    Mfg.    Co..    2801-2819    S. 

HaJsted  St.  Chicago,   111.     "Handy." 
Chicago    Stage    Lighting   Co..    112    N.    La 

Salle  St.,  Chicago,   111. 
Dossert  &  Co.,  242  W.  41st  St.,  New  York. 

N.   Y. 
Harvard   Electric  Co.,   526  W.  Van  Buren 

St..    Chicago,    HI. 
Hubbell,    Inc.,   Harvey.   Bridgeport,   Conn. 
Kansas   Citv  Scenic  Co.,  1002  E.  24th  St.. 

Kansas  City.  Mo. 
Manhattan  Electrical  Supply  Co..  Inc.,  17 

Park  PI..  New  York,  N.  Y.     "Mesco." 
Morse.    F*rank  W„  239  Congress  St.,   Bos- 
ton.   Haas. 
Newton.    Charles  I„  tOB  W.  16th  St.,  New 

York.    K.  Y. 
Pen  ne  father,  James   S-,    368   W.   43rd   St., 

New  York.  N.  Y. 
Fyte-Nallonal  Co_   The.  13S4   N.   Kostnei 

Ave.,   Chicago,  HI. 
Russell  ft  Stoll  Co..  17-27  Vande  water  St., 

New  York.  Mi  Y. 
Universal  Electric  Stage  Lighting  Co..  240 
W.       50th       St.      New      York.       N.     Y. 
"KHegL" 
CONNECTORS,  STUD.— Brass  or  bronze 
studs,  one  end  arranged  to  receive  a  wire 
or   cable    and   the   other   end   threaded    to 
•crew    In^o    block    terminals    or    to    clamp 
onto  a  strap  or  other  terminal  by  means  of 
a  nut   on    the   end   of  the   stud.      They    — 
used  (or  connecting  wires  or  cables  to  _. 
mlnal  blocks  or  busbars.     They  are  made 


Manufacturers: 

AJAX   ELECTRIC   CO.,   Baldwin  Ave. 

Montgomery   St..  Jersey  City,  N.   J. 
Amrevo    Electric    Co.,    2309    Archer   Ave 

Chicago,    HI.      "Godfrey." 
Dossert  ft  Co.,  2"  "    '  " 


'.  41st  St.,  New  York, 


Electrical    Engineers    Equipment    Co.,    35 

S.  Desplalnea  St.,  Chicago,  III. 
Frankel  Connector  Co.,  Inc..  Hudson  ft 
Vestry  Sts..  New  York,  N.  Y.  (Ex- 
clusive distributor.  Westinghouse  Elec- 
tric A  Mfg.  Co.,  East  Pittsburgh.  Pa.) 
Hartford  Machine  Screw  Co..   476  Capitol 

Ave.,   Hartford,   Conn. 
Htckev  ft  Schneider,   Inc.,   434-43  E.  Jer- 
sey St.,  Elisabeth,  N.   J.     "H  A  S". 
RATTAN  MFG.  CO..  THE,   E62  State  St.. 
New    Haven.    Conn.     (See    display   adv. 
page   1308.) 
Schwartz  A  Bro..  S,  Robert,  729-31  Broad- 
way.  New  York,   N.   Y.     "Esrobert" 
CONNECTORS,  TEST See  Clamps,  tel- 
ephone   line     test.       Also    under    Switches 
telephone,  automatic  connector. 

CONNECTORS,  TRAILER.— Brass  fit- 
tings of  male  and  female  design,  used  In 
connection  with  suitable  cables,  for  carry- 
ing electric  connections  for  signals,  and 
sometimes  heat  and  light,  from  motor  car 
to  trailer.  Heat  and  light  connections  be- 
tween cars  are  usually  made  by  what  are 
called   Jumpers;   see  Jumpers. 

CONNECTORS,  WATER-TIGHT,  FOR 
CABLES.— These  connectors  are  for  use 
with  low  or  medium -tension  underground 
cnb'e  or  cable  Installed  In  locations  where 
moisture  Is  apt  to  be  present.  Very  often 
where  taps  or  splices  are  made  In  a  man- 
hole that  Is  likely  to  be  filled  up  with  wa- 
ter, the  moisture  gets  Into  the  Joint  and 
creeps  back  by  capillary  action.  Water- 
tight connectors  generally  consist  of  a 
clamping    device   to   give    a   good    electrical 

contact   and  a  rubber  sleeve  that  flts   

the  Joint  and  over  the  lead  sheath  of 


New   York.    San    Francisco,   To 
ronto.      See  Connectors,   cord. — Adv. 
Brocklen     Underground     Electrical     Mfg 

Co..   Olenslde.   Pa.     "Bee  Line." 
THOMAS  ft  RETTS  CO..  THE,  S3  Vesey 
St..  New  York,   N.  Y.     This  watertight 
connector   prevents    moisture   from    fol- 
lowing lead  armor  into  the  outlet  box. 
Made   In   six   slses   to   take    the   usual 
sizes  of  armored  lead  conductors. — Adv. 
CONNERSVILLE.— Trade  name  for  elec- 
tric   floor   scrubbers    and    vacuum    cleaners 
manufactured   by  Landers.   Frary  ft  Clnrk, 
United    Vacuum    Appliance    Division,    Con- 
nersvllle.    Ind. 

CONNOR   A   SON.   LTD.,   J.   H Ottawa, 

Ont..  Con.  Manufacturers  of  electric 
washing  machines. 

OONOIDAL. — Trade     name    for    electric 
numps.  blowers,  exhaust  fans,  air  washers 
etc..  manufactured  by  the  Canadian  Blow- 
er A  Forge  Co..  Ltd..  Kitchener.  Ont,  Can. 
CONOVER  MFO.  CO.— 666  W.  Van  Buren 

St..   Chlcairo.  III.     Manufacti 

driven  dishwashing  machine  for  domestic 
use.  Business  established  1321).  President 
G.  W.  Conover:  vice-president.  Oscar 

™>n:    secretary,    F.    L.    Benhamr    

Edward  Anderson:  general  manager.  W.  F. 
Little:   sales  manager.   H.   S.  Conover. 

CONSOLIDATED  CAR  HEATING)  CO.— 
Albany.  N.  Y.  Manufacturer  of  electric 
ear  heaters,  bells,  buszers.  door  opening 
devices,  switches,  etc.  President  and  treas- 
urer. Cornell  S.  Hawley;  vice-president. 
W.  S.  Hammond;  secretary.  J.  H.  McEl- 
rov.  Main  office,  Albany.  N.  Y.  Branch 
offices.  New  York.  N.  Y.;  343  S.  Dearborn 
St..    Chicago,    111. 

CONSOLIDATED  ELECTRIC  CO.,  LTD. 
—230-232  King  St.,  E..  Toronto,  Ont..  Can. 
Manufacturer  of  motors  and  generators. 
Business  established  1899.  President  and 
general  manager,  J.  G.  Howorth;  vlce-prt 
Ident.  A.  H.  Howorth;  secretary,  treasui 
arid  sales  manager.  B.  S.  Hyde. 

CONSOLIDATED  ELECTRIC  LAMP  CO. 
Danvers,  Mass.  Manufacturer  of  Incandes- 
cent lamps.  President,  Frank  W.  Marsh; 
treasurer,  Jasper  Marsh;   secretary,  L.  W. 


CONSOLIDATED   ELECTRIC   MFG.   CO., 

INC.— 323-26  N.  13th  St.,  Philadelphia,  Pa- 
Manufacturer  of  switch  boxes,  switch- 
boards and  panelboards.  Sales  representa- 
tives, King-Cramer  Co..  New  York  N.  Y.: 
Sparry  ft  Bittner,  Pittsburgh,  Pa.:  F.  H. 
Young,  St.  Louis,  Mo.;  G.  W.  Russell,  Jr., 
Detroit,    Mich. 

CONSOLIDATED  LAMP  A  GLASS  CO. 
— Coraopolis,  Pa.  Manufacturer  of  light- 
ing units,  portable  lamp  bases  and  illumi- 
nating glassware.  President.  James  L. 
Lewlsj  vice-president  J.  F.  Kirk;  secre- 
tary and  treasurer,  W.  p.  Barker;  gen- 
eral manager,  W.  A.  Sargeant.  Main  of- 
fice, Coraopolis,  Pa.  Branch  offices,  68  W. 
Broadway,  New  York,  N.  Y.;  17  N.  Wa- 
bash Ave..  Chicago,  III.;  1103  Empire 
Bldg.,  Pittsburgh,  Pa.;  233  Sherlock  Bldg., 
"— '--1,  0re  .  M4  Arch  S(     Philadelphia, 

,,.  .,,„  ..         T.,  ..._,_         JJMS,^         Log         j^„. 


CONSOLIDATED  MINING  ft  SMELT- 
ING CO.   OF  CANADA,   LTD.— Trail,   B.  C. 

Can.  Producer  of  electrolytic  copper  and 
sine.  Business  established  190«.  President. 
J.  J.  Warren;  secretary.  J.  Litto;  general 
manager,  S.  G.  Blayloch;  sales  manager, 
D.  S.  Pugh.  Main  offlae.  Trail,  B.  C. 
Branch  office,  Drummond  Bldg.,  Montreal, 
Que..  Can. 

CONSOLIDATED  SAFETY  VALVE  CO. 
—118  W.  JOth  St.,  New  York,  N.  Y.  Man- 
ufacturer of  safety  valves. 

CONSONANCE.— In  electrical  circuits 
this  refers  to  ft  condition  In  a  transformer 
which  produces  resonance  In  the  primary 
circuit  due  to  the  proper  combination  of 
Inductance  and  capacitance  In  tht  secon- 
dary circuit.  Consonance,  except  in  radio 
circuits,  Is  a  condition  to  be  avoided. 

CONSTANT-CURRENT  CIRCUITS.— See 
Circuits,  lighting  and  power. 

CONSTANT. POTENTIAL  CIRCUITS.— 
See  Circuits,  lighting  and  power. 

CONSTRUCTION  MACHINERY  CO.— 
Waterloo,  Iowa.  Manufacturer  of  gasoline 
engines.  G.  B.  Arthur,  genera]  sales  man- 
ager. 

CONSULTING  ENGINEER A  techni- 
cally trained  engineer  of  long  experience 
and  high  professional  standing  In  some  one 
or  more  branches  of  engineering  who  con- 
nnes  his  practice  chiefly  to  advisory  or 
consulting  service  in  the  solution  of  engi- 
neering and  related  technical  problems  for 
corporations,  Arms.  Individuals  or  public 
authorities.  This  often  includes  the  design 
and  supervision  of  engineering  works,  de- 
velopment of  processes  and  Inventions,  and 
sometimes  responsibility  for  the  entire  con- 
duct of  the  engineering  phases  of  a  busi- 
ness. He  may  be  a  specialist  In  electrical. 
mechanical,  civil,  mining,  chemical,  sani- 
tary, structural  or  other  branches  of  engi- 
neering.    Also  see   Electrical   Engineering. 

CONSUMERS  RUBBER  CO.,  THE.— 1302 
Ontario  St.. Cleveland,  Ohio.  Manufacturer 
of  hard  rubber  rods,  sheets,  tubing,  battery 
*ars.  belting,  packing,  mica  and  mica  prod- 
ucts, soldering  paste,  tapes  and  other  In- 
sulating materials.  President  and  mana- 
ger. J.  N.  Klrby:  secretary  and  treasurer, 
Thomas  J.  Jones. 

CONTACT    CONDUCTOR.— See    Conduc- 

CONTACT  MAKERS,  TESTING.— Wave 
forms  of  alternating  currents  and  e.m.f.'s 
are  sometimes  determined  by  connecting 
the  measuring  instrument  periodically  and 
momentarily  to  the  circuit.  The  device  by 
which  this  Is  accomplished  Is  essentially  a 
rotating  key,  one  part  of  which  Is  rigidly 
connected  to  the  generator  shaft  and  ro- 
tates with  It.  The  rotating  member  con- 
'heel    of   Insulating   material. 


of  the  key  Is  usually  In  the  form  of  a 

brush  mounted  on  a  graduated  arc.  One 
terminal  of  tbe  generator  is  connected  to 
the  brush  and  the  other  to  the  metal  strip 
In  the  rotating  -member.  As  the  wheel  ro- 
tates the  circuit  Is  momentarily  closed 
through  the  brush  and  Imbedded  rod.  An 
electrostatic  voltmeter,  electrometer  or 
ballistic  galvanometer  may  be  used  for  In- 
dicating the  value  of  the  e.m.f.  at  the  in- 
stant of  contact.  By  changing  the  angular 
position  of  the  brush,  the  e.m.f.  at  other 
positions  of  the  armature  is  Indicated  by 
the  deflection.  By  plotting  the  angular  po- 
sitions of  the  brush  as  abscissas  and  the 
deflections  of  the  measuring  Instrument  as 


ogle 


American    Platinum    Works.    225-231   New 

Jersey  Railroad  Ave..    Newark.   N.   J. 
Eastern    Precision    Electrical    Instrument 
Co..   *S-T1  Observer  St.,  Rockville  Cen- 
tre, N.  T. 
Franks  I    Connector    Co.,    Inc..    Hudson    A 
Vestry    Sts..    New    York.    N.    V.      (Ex- 
oluelve  distributor.  Westlnghouse  Elec- 
tric *   Mfg.  Co..   Eaat  Pittsburgh,  Pa.) 
Hie  key  A   Schneider.  Inc.,  434-42  E.  Jer- 
sey St.,  Elisabeth,  N.  J.     -H  A  B." 
Nlehoff  A   Co..    Inc.,    Faul  O..   232-212  E. 

Ohio  St..  Chicago.  HI- 
CONTACT      METALS.— Metals     specially 
suited    for    electrical    contact    points.      Sec 
Metals,    contact. 

CONTACTOR.— A  device  for  repeatedly 
establishing  and  interrupting  an  electric 
circuit  under  normal  conditions.  It  differ" 
from  a  circuit  breaker  In  that  the  latter  Is 
primarily  a  protective  device  for  breaking 
the  circuit  under  abnormal  conditions. 

CON-TAC.TOR.  —  Trade  name  for 
switches,  contactors,  sign  flashers,  thermo- 
stats, relays  and  interrupters  manufactured 
by  tbe  Absolute  Con-Tac-Tor  Co..  187  N. 
Dearborn   St..   Chicago,   III. 

CONTACTORS.  MAGNETIC— A  magnet- 
ic contactor  1*  an  electro  magnetically  ac- 
tuated device  for  repeatedly  establishing 
or  Interrupting  an  electric  power  circuit- 
There  are  two  principal  types  of  con- 
tactors: soien  old -ope  rated  and  clapper-op- 
erated. The  movable  contact  of  the  sole- 
noid type  la  mechanically  connected  to  a 
plunger  placed  Inside  the  operating  coll. 
The  movable  contact  of  the  c'apper  type  la 
attached  to  an  armature  which  Is  attract- 
ed to  a  cors  placed  Inside  the  operating 
coil.  The  clapper  type  contactor  Is  slm 
pier  and  has  been  adopted  by  practically 
all  controller  manufacturers.  It  Is  some 
times  called  a  clapper  switch. 
Manufacturer!: 

ABSOLUTE      CON-TAC-TOR      CO..      12' 
N.   Dearborn   St..   Chicago,   111.     "Con- 
Tac-Tor."  (See  display  adv.  page  12S6.; 
Allen-Bradley   Co.,    280   Greenfield    Ave. 

Milwaukee.  Wis. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO.,    120-132    W.    3rd     St..    Cincinnati, 

AUTOMATIC  RECLOSINQ  CIRCUIT 
BREAKER  CO..  THE,  Sth  A  Wesley 
Avcs..  Columbus.  Ohio. 

Automatic  Switch  Co..  IK4  Grand  St.,  Ne\ 
York,    N.   T.      "Whlttlngham." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,   Toronto,   Ont..    Can. 

Condit  Electrical  Mfg.  Co.,  838  Summei 
St.,  South  Boston.   Mass. 

CUTLER -HAMMER  MFG.  CO.,  THE, 
Milwaukee.  Wis.  C-H  Magnetic  Con- 
tactors are  designed  and  manufactured 
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and     better     magnetic     characteristics. 
On  the  other  hand,  contactors  used  on 

elevator  controllers 
have  other  charac- 
teristics   which   an 

for    this    service 


almost  entirely  for  use  in  connection 
with  C-H  electric  controllers.  Con- 
mills    are    built    of    steel   In    order    to 

secure     less     weight,     greater    strength 
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either    d-c 


istly 
renewable  and  ~ "" 
solutely  nonweld- 
ing.  C-H  contac- 
tor  controllers   art 

CH  Spring  Child    """'J''  """j,™ 
.-.;_*,.!-•,..  wear  ng     parts     o! 

spring-closed  contactors  Of  similar  sizes 
are  Interchangeable,  thus  reducing  the 
number  of  spare  parts  which  must  b<- 
carried  In  stock.  C-H  Contactors  for 
a-c.  high-tension  work  are  oil -immersed 
and  are  operated  either  by  clapper- 
type  magnets  or  high-torque  motors. 
See  display  adv.  pages  1225-1230. — Adv. 

Cutter  Electrical  A  Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E." 

Electric  Controller  &  Mfg.  Co..  The.  270(1 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
A  M." 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady. N.  T.   (See  adv.  pages  12(13-1253.) 

Gold  Car  Heating  A  Lighting  Co.,  320 
36th   St.,   Brooklyn,    N.    T.      "Gold." 

Hartman  Electrical  Mfg.  Co.,  Mansfield. 
Ohio. 

Jeffrey  Mfg.  Co.,  let  Ave  A  4th  St..  Co- 
lumbus.  Ohio.     "Arcmaater." 

Jewell  Electric  Co..  The,  Munsey  Bldg., 
Baltimore.  Md. 

Mohawk  Electric  Mfg.  Co.,  IE  Kirk  PI., 
Newark,   N.   J.     "Rolllnson." 

Monitor  Controller  Co..  600-1*  E.  Lom- 
bard   St.,    Baltimore,    Md. 

PALMER  ELECTRIC  A  MFG.  CO. 
THE.  MB  Sth  St..  Cambridge,  Mass. 

SPHAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL  ELECTRIC  CO..  52T-B3I  W.  34U 
St.,  New  York.  N.  Y.  (See  display  adv. 
pages    1306-1307.) 

Sundh   Electric   Co.,    209   Parkhurst   St. 

Newark,  N.  J. 
'Takamlne  Commercial   Corp..    120  Broad 
way.  New  York.  N.  Y.     "Olaf." 

Valley  Electric  Co.,  4919-19  Connecticut 
St.,    St.   Louis.    Ho.      "St.    Louis." 

Ward  Leonard  Electric  Co..  Mt.  Vet 
N.  Y. 

WESTINOHOirSE    ELECTRIC    A    1 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    pages    1335-1402.) 
CONTACTORS,   MISCELLANEOUS. 
ed  for  a  number  of  pu 
controller    service,    and 


se  of  several  distinct  types.     Most  ol 
nportant    and     more    common     types    are 
escribed   elsewhere,    this  classification  - 


cury  and  then  with  an  inert  m__ 
the  tube  is  tilted  in  one  direction  the  elec- 
trodes are  surrounded  by  mercury  which 
romnletes  the  circuit.  If  tilted  In  the  od- 
ooslte  direction  the  mercury  flows  to  the 
other  end  and  the  circuit  Is  opened.  Other 
forms  of  contactors  are  used  for  miscel- 
laneous    purposes,     such     as    with     special 


■  ulat  I  m 


with    silver 


currents  are  obtained, 
and  It  Is  desired  to  have  contacts  free  from 
pitting. 

CONTACTORS.  MOTOR- ACCELERAT- 
ING.—Motor-accelerating  contactors  may 
have  either  shunt  or  aeries  colts.  Shunt 
contactors  have  colls  wound  to  be  con- 
nected across  the  line  and  are  used  In 
connection  with  automatic  controllers  of 
the  counter  e.m.f..  series  relay,  and  dash- 
pot  pilot-relay  types,  with  series  or  lock- 
out contactors,  the  motor  current  passes 
through  the  colls,  and  the  magnetic  circuits 
.  wptactor  are  designed  so  that  It  Is 
held  open  on  high  currents  and  closes  when 
the  current  falls  to  a  predetermined  value. 

ISO 


tact  . 

CONTACTS,  CARBON,  CIRCUIT 
BREAKER,  ETC — Carbon  contacts  of  the 
butt  type  are  very  often  used  on  circuit 
breakers  and  controllers  of  various  kinds. 
They  may  be  used  with  fairly  heavy  current 
and  on  interrupting;  It  will  not  pit  very 
much  and  will  not  freeze  together.  Butt 
contacts  are  very  often  used  as  auxiliary 
contacts  on  air- break  circuit  breakers  using 
copper  contacts  for  the  main  current. 
""'  contacts  ara  generally  ro- 

exception&lly 


placeable,   so   that   when 
severe    short -circuit 

isslve  pitting  new  ones  may  be  in' 
"  Blocks  of 


arc  generally  used  for  such  contacts.  Also 
see  Contacts,  controller  and  circuit  breaker. 

Manufacturers: 

MORQAN1TE  BRUSH  CO.,  INC.,  619  W. 
38thSt.,    New    York,    N.    Y.      "Batter- 

PURE  CARBON  CO.,  Wellsvillo,  N.  Y. 
CONTACTS,  CONTROLLER  AND  CIR- 
CUIT BREAKER.— Controller  contacts  are 
usually  of  copper,  although  brass  and  car- 
bon are  frequently  used.  Tungsten  and 
silver  contacts  are  sometimes  used,  prin- 
cipally for  pilot  circuits.  Contacts  are 
either  of  the  sliding,  wiping,  or  butt  type. 
Sliding  contacts  are  those  where  a  brush  or 
shoe  slides  over  a  number  of  stationary 
buttons  or_  segments,  as  In  the  ordinary 
hand  starter  or  rheostat.  For  this  service 
brass,  carbon  or  copper  shoes  are  generally 
used  and  the  buttons  are  usually  brass  In 
the  small  and  copper  In  the  larger  aises. 
Wiping  contacts  are  those  where  two  con- 
tacts come  together  In  such  a  way  that  a 
little  wiping  motion  is  obtained  which 
keeps  the  surface  clean.  Butt  contacts  are 
similar  to  wiping  contacts,  except  that 
when  copper- to -copper  contacts  are  used 
a  rolling  action  is  obtained  Instead  of  wip- 
ing. If  carbon -to -copper  contacts  are  used 
It  is  not  necessary  to  have  either  a  wiping 
or  rolling  action.  On  magnetic  contactors 
copper- to- copper  contacts  of  the  butt  typo 
arc  used  where  long  life  of  contacts  is  de- 
sired. Carbon- to-copper  contacts  are  used' 
on  elevator  and  similar  control  service 
where  it  la  essential  that  the  contactor 
shall  not  "freese"  In  the  closed  position. 
Circuit  breakers  use  butt  contacts  mostly 
for  the  main  contacts  and  replaceable  car- 
bon plate  contacts  for  the  auxiliary  or  arc- 
inp  contacts.  For  carbon  contacts,  see  Con- 
tacts, carbon,  circuit  breaker,  etc 
Manufacturers: 
Allen-Bradley    Co.,    280    Greenfield    Ave., 

Milwaukee,  Wis. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO..    120-122    W.    3rd    St.,    Cincinnati. 
Ohio. 
Calehaunh    Self- Lubricating    Carbon    Co.. 
Inc..     1603    Columbia    Ave..     Phi  lad  el - 
delphla,  Pa.     (carbon) 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  A  Mvler  Sts.,  Hamilton,  Ont.,  Can. 
"  West  1  n  gh  o  use ." 
Cosby  Electric  &  Machine  Co..  R.  R.  1705 

E.  Broad  St..  Richmond.  Va. 
CUTLBR-HAMMER  MFO.  CO..  THE, 
Milwaukee,  Wis.  C-H  Contacts  are 
manufactured  exclusively  for  use  In 
connection  with  equipment  of  C-H 
manufacture.  See  display  adv.  pages 
1225-1220.— Adv. 
Dominion  Carbon  Brush  Co.,  28  Duke  St., 

Toronto.  Ont.,  Can. 
Ebv  Mfg.  Co.,  H.  H.,  13th  A  Wallace  Sts., 

Philadelphia.  Pa. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.f  See  adv.  pages  1202-1223.) 
Hall  Switch  A  Signal  Co..  Garwood.  N.  J. 
INDUSTRIAL  CONTROLLER  CO..  888 
Grecnbush  St..  Milwaukee.  Wis.,  "I-C." 
Jewell    Electric   Co.,    The.    Munsey   Bldg.. 

Baltimore,   Md. 
Kennedy    Co.,    The    Colin  B.,  140  Second 

St..  San  Francisco.  Cat. 
MORGANITE  BRUSH  CO..  INC.,  513-522 
W.  38th  St.,  New  York,  N.  Y.  Carbon 
contacts  In  many  grades  for  switches, 
cutouts,  controllers,  also  for  magnetos 
and  ignition  apparatus.  For  switches. 
cutouts,  controllers,  etc..  we  supply 
hard,  dense  carbons  having  very  small 
proportion  of  graphite,  very  homoge- 
neous  and   uniform   In   grade.     Where 


CONTINENTAL 
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CONTRACTING 


dost  rue  live     sparking'    takes     place 
electro -graphitic    variety    slvcs    longest 
life  and  suffers   least.      (Sec   this  i 
pany's  entry  under  Brushes,  carbon 


I 


i  PI 


MorganltB  Carbon  Contacts 

graphite.)  Hard  carbons  give  best  re- 
sults on  Ignition  apparatus,  mado  up 
In  all  sizes  and  shapes,  as  Illustrated. — 
Adv. 

Mendelt  Mfg.   Co.,   Mattapolsett.   Mass. 

Nlehoff  &  Co.,  Inc.  PruI  G..  2V/.-7A?.  K. 
Ohio  St..   Chicago,   III. 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 

PURE  CARBON  CO.,  Wellsvllle,  N.  Y. 
(carbon) 

SPRAGl'B  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  E27-6ai  W.  34th 
St.,  New  York,  N.  Y.  (Sec  display  adv. 
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Standard  Electric  Machinery  Co,,  Balti- 
more. Md.     "Standard-Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark.  N.  J. 

Ward  Leonard  Electric  Co..  Mt.  Vernon, 
N.   Y. 

WEHT1NGHOI1SE  ELECTRIC  &  MFQ. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1S9S-1402.) 

CONTINENTAL.— Trade  name  for  In- 
candescent and  projecting  lamps  manufac- 
tured by  the  Continental  Lamp  Works,  Inc.. 
638-40  W.  Z2nd  St.,  New  York,  N.  Y. 

CONTINENTAI Trade   name   for   wood 

flumes  manufactured  by  the  Continental 
ripe  Mfg.  Co..  Seattle,  Wash. 

CONTINENTAI Trade  name   for  water 

Alters  manufactured  by  the  New  York  Con- 
tinental Jewell  Filtration  Co.,  E.  Centre 
St.,  Nut  ley,  N.  J. 

CONTINENTAL.-BAKELITE T  r  a  d  e 

name  for  molded  Insulation  manufactured 
by  the  Continental  Fibre  Co.,  Newark,  Dei. 

CONTINENTAL  ELECTRIC  LAMP  CO. 
—1438  Bryan  PI.,  Chicago.  III.  Manufac- 
turer of  automobile  lamps.  Business  es- 
tablished 191B.  President,  Leo  Alter;  sec- 
retary and  treasurer,  R.  W.  Armstrong, 

CONTINENTAL  FELT  CO.— (4-60  B. 
11th  St..  New  York.  N.  Y.  Manufacturer 
ot  felt  cushions,  gaskets,  etc.  Business 
established  1906.  President  and  general 
manager.  John  Newbold:  secretary,  Sarah 
Newbold;  treasurer,  M.  M.  Newbold. 

CONTINENTAL      FIBRE      CO Newark, 

Del.  Manufacturer  of  molded  Insulation. 
President.  S.  J.  Wright;  vice-president,  N, 
N.  'Wright;  secretary,  H.  L.  Bonham;  treas- 
urer. J.  T.  Wright.  Main  office.  Newark, 
Del.  Branch  offices,  233  Broadway.  New 
York,  N.  Y.;  332  S.  Michigan  Ave.,  Chl- 
caa-o.  111.;  SOI  Eth  Ave.,  Pittsburgh.  Pa.:  525 
Market  St..  San  Francisco.  Cal.;  411  S. 
Main  St..  Los  Angeles,  Cal.;  1710  Royal 
Bank    Blrig.,    Toronto,    Ont..    Can. 

CONTINENTAL  LAMP  WORKS,  INC.— 
New  York,  N.  T.  Manufacturer  of  Incan- 
descent and  projecting  lam  pa.  Business 
established  1920.  President.  Thomas  Spina; 
vice-president.  Nicholas  Fabian;  secretary, 
treasurer  and  general  manager.  T.  P.  Vil- 
a*hy.     Main  office,  632-40  W.  22nd  St..  New 


York.  N.  Y.  Branch  office,  1482  Syndicate 
Trust  Bldg..  St.  Louis,  Mo.  Sales  represen- 
tatives, C.  H.  Wallls  &  Co.,  1432  Syndleati 
Trust  Bldg..  St.  Louis,  Mo.;  the  Electric 
Lamp  &  Appliance  Co..  14S  2nd  St.,  San 
Francisco.  Cal.;  Domestic  Electrical  Supply 
Co.,  Inc.,  38  Park  PI.,  New  York,  N.  Y. 

CONTINENTAL  MOTORS  CORP.— 29S1 
Jefferson  Ave.,  H„  Detroit,  Mich.  Manu- 
facturer of  gasoline  engines.  Business  es- 
tablished 1902.  President,  R,  W.  Judson; 
secretary.  W.  R.  Angell;  treasurer,  O.  W. 
Yeoman;  general  manager,  J.  F.  Bourquln; 
sales  manager,  C.  D.  McKlm.  Factories, 
Detroit.   Mich.,  and   Muskegon,  Mich. 

CONTINENTAL  PIPE  MFC.  CO.— Seattle. 
Wash.  Manufacturer  of  wood  tanks  and 
flumes.  President,  T.  B.  Garrison:  vice- 
president  and  general  manager,  Joe  L. 
Long:  vice-president,  H.  K,  Munroe:  sec- 
retary and  treasurer,  W.  E.  Russell.  Main 
office.  Seattle.  Wash.  Factories,  Seattle. 
Tacoma.  Wash.;  Portland.  Ore.  Branch  of- 
fices. Woolworth  Bldg..  New  York,  N.  Y.; 
Tower  Bldg..  Chicago,  III.:  Jacobs  on  Bldg.. 
Denver.  Colo.:  Lewis  Bldg.,  Portland.  Ore.; 
Hvde  Bldg..  Spokane,  Wash.;  Public  Mar- 
ket Bldg..  Yakima,  Wash.;  Tacoma,  Wash.; 
Seattle,  Wash. 

CONTINENTAL  BALES  DISPLAY 
CORP.— 2  W.  46th  St..  New  York.  N.  T. 
Manufacturer  of  electrical  advertising  ma- 

CONTINEOLIS Trade  name   for  colling 

machines  manufactured  by  the  Electric 
Brazing  &  Welding  Machine  Co.,  Inc.  30 
Church    St.,    New   York,   N.   Y. 

CONTINUOUS  CURRENT A    direct 

current  which  Is  practically  nonpulsatlng. 
This   term    Is   not   used  nearly   as   much   In 


:ontim 


the 


.'.    the 
used    very 

Is    seldom 


freely    whereas    direct 
spoken  of. 

CONTINUOUS  RATING.— The  output  at 
which  a  machine  can  operate  continuous- 
ly without  exceeding  the  temperature  lim- 
itations.   Also  see  Rating. 

CONTINUOUS  WAVES,  RADIO.— See 
Radio  telegraph   transmitting  apparatus. 

CONTRA-POLE  ELECTRIC  CO.,  INC.— 
122T-1241  Prospect  PI.,  Brooklyn.  N.  Y. 
Manufacturer  of  violet-ray  high-frequency 
generators  and  attachments.  Presld-nt.  B. 
F.  Jancke:  vice-president  and  treasurer.  T. 
Mueller:  secretary.  A.  Wllner. 

CONTRACTING,  ELECTRICAL.— Elec- 
trical contracting  is  almost  Invariably  un- 
derstood to  be  the  business  of  Installing 
electric  wiring  and  equipment  on  a  con- 
tract  basis.  It  is  now  one  of  the  well 
established  branches  of  electrical  Industry, 
performing  an  important  function  that  can 
be  taken  care  of  most  satisfactorily  and 
economically  by  specialists  In  Installation 
work. 


facturers  who  had  develoned 
tors,  lamps,  motors,  switchboards  and 
other  related  equipment.  They  were  the 
onlv  ones  then  Informed  on  the  charac- 
teristics of  the  apparatus  and  the  require- 
ments for  Its  installation  so  as  to  give  the 
service  that  was  guaranteed  by  the  manu- 
facturer. Such  Installation  work  was  at 
first  chiefly  in  electric  light  and  power 
plants,  also  consisting  at  times  of  complete 
street  lighting  systems.  This  necessitated 
that  the  manufacturer  organize  quite  a 
large  construction  department  with  respon- 
sible engineers  supervising  the  erection 
work.  The  cost  of  maintaining  such  de- 
partments became  very  heavy  and  the  work 
gradually  was  turned  over  more  and  more 
to  the  central  stations  as  the  latter  be- 
came more  proficient  In  their  mastery  of 
their  own  plant  apparatus  and  the  lamps, 
motors  and  other  utilization  equipment  that 
they  served  energy  to.  At  present,  manu- 
facturers maintain  a  construction  organisa- 
tion large  enough  only  for  supervising  the 
erection  of  new  types  or  of  very  Intricate 
apparatus. 

For  smaller  equipment,  aside  from  plant 
and  street  lighting  apparatus,  it  became 
impossible  for  manufacturers  to  maintain 
the  necessary  elaborate  installntion  organ- 
ization. This  led  to  the  establishment  of 
the  electrical  contracting  business.  The 
first  contractors  were  usually  electric  bell 
hangers,  taking  care  of  wiring;  or  bells. 
buzsers  and  simple  low-votage  circuits  as 
well  as  installing  of  speaking  tubes  In  resi- 
dences,  small  stores  and  shops.     As   they 


acquired  more  experience  and  electrical 
knowledge  they  began  to  Install  electric 
lighting  circuits  and  fixtures  and  later  also 
motors  and  other  appliances. 

In  many  communities,  however,  the  con- 
tractors were  slow  to  take  up  the  heavier 
electrical  work  and  In  others  there  were  no 
electrical  contractors  at  all.  Therefore,  It 
was  up  to  the  central  stations  to  do  the 
wiring  for  their  customers.  In  most  cases 
this  was  done  only  because  there  was  no 
alternative.  If  the  extension  of  the  use  of 
electricity  was  not  to  be  retarded,  and  It 
was  later  discontinued  as  contractors 
capable  of  executing  it  satisfactorily  un- 
dertook this  business.  It  Is  now  recog- 
nized that  the  central  station  and  con- 
tractor each  haa  a  distinct  Held  and  the 
former  competition  between  them  has  al- 
most entirely  disappeared. 

The  electrical  contracting  business  has 
had  many  vicissitudes.  Most  of  the?  men 
who  entered  It  did  so  as  wlremen.  Many 
of  these  were  determined  to  learn  the  busi- 
ness from  the  ground  up  and  by  patiently 
taking  up  every  phase  of  the  work  gained 
a  mastery  that  eventually  developed  them 
Into  skilled  contractors.  Others,  urged  on 
by  enthusiasm,  blossomed  out  Into  con- 
tractors soon  after  having  had  some  expe- 
rience In  the  practical  work  but  In  many 
cases  lacked  the  knowledge  of  business 
methods,  which  resulted  in  many  failures. 
Keen  competition  resulted  In  a  great  many 
cases,  the  contractors  frequently  under- 
bidding each  other  so  that  the  work  was  - 
undertaken  at  a  loss.  Guesswork  Instead 
of  careful  estimating  was  very  largely  re- 
sponsible for  this.  Consequently  for  many 
years  this  branch  of  the  Industry  was  not 
held  In  very  high  repute. 

In  1901  there  was  organized  the  National 
Association  of  Electrical  Contractors  which 
has  steadily  gained  In  membership  and 
prestige  and  has  accomplished  much  to 
eliminate  the  loose  business  methods  and 
the  cutthroat  competition  formerly  prevail- 
ing, other  electrical  Interests  have  also 
aided  In  helping;  the  contractors  to  develop 
their  business  along  modern  business  lines. 
To  eliminate  the  irresponsible  individuals, 
the  licensing  of  electrical  contractors  has 
been  put  Into  effect  In  quite  a  few  states 
and  In  many  cities  In  which  state  licenses 
are  not  required.  Educational  work  con- 
ducted largely  by  the  national  and  local 
associations  has  aimed  to  teach  the  con- 
tractors the  outlines  of  business  account- 
ing. Much  attention  has  been  given  to  an 
Investigation  of  "overhead"  expenses  and 
of  scientific  estimating  instead  of  guess- 
work. These  various  measures  have  sta- 
bilised electrical  contracting  very  materially. 

Present  Status.  Electrical  oont 
may  be  divided  Into  two  main  classe 
consists  of  large  Arms  that  tr"'~ 
the  heavier  Installation  work, 
large  buildings,  power  plants,  .... 
theaters.  Industrial  plants,  schools,  public 
buildings,  etc.,  and  maintain  an  organisa- 
tion of  technically  trained  engineers  and 
estimators  who  make  a  careful  survey  of 
every  proposed  contract  and  In  many  cases 
lay  out  the  details  for  executing  the  work 
most  economically  and  satisfactorily. 
Architects'  plans  being  often  Incomplete  as 
to  electrical  features,  many  details  have 
to  bo  designed  to  make  the  electrical  In- 
stallation effective.  The  other  general 
class  of  electrical  contractors  confines  It- 
self mostly  to  the  smaller  construction  Jobs 
in  residences,  apartment  buildings,  stores, 
small  factories,  etc.  This  class  Is  by  far 
more  numerous  than  the  former  and  han- 
dles many  more  contracts,  which,  of 
course,  are  for  much  smaller  amounts. 

Within  the  last  few  years  this  latter 
class  of  contractors  has  broadened  consid- 
erably by  undertaking  not  only  regular 
tract,  work  but  also  engaging  In  the 
•chandislng  of  electrical  supplies.  By 
some  of  them  the  merchandising  end  of 
this  business  had  been  undertaken  many 
years  ago,  but  only  in  a  spasmodic  manner. 
It  Is  now  come  to  be  recognised  as  being 
an  Important  function  of  the  electrical 
contractor  who  Is,  therefore,  now  more 
commonly  called  con  tractor -dealer.  The 
more  enterprising  contractor -dealers  have 
established  electric  shops  In  which  a  com- 
plete line  Of  the  more  commonly  used 
electric  appliances,  lamps,  lighting  fixtures 
and  ordinary  wiring  supplies  are  main- 
tained. These  shops  are  attractively  fur- 
nished and  maintained  aa  a  separate 
department  of  the  business  on  a-  strict 
business  basis.  Other  contractors  have 
also  established  service  stations  for  charg- 
ing and  taking  care  of  automobile  batteries 
and  other  automotive*  electrical  equipment. 
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Aside  from  these  two  main  classes  of 
electrical  contractors  there  It  also  a  smaller 
group  that  specialises  very  largely,  such 
as  for  the  Installation  of  underground  elec- 
tric conduit  systems,  street  Ugh  tins  sys- 
tems, electric  railway  lines,  power  trans- 
mission lines,  etc  Others  specialize  in 
motor  repair  and  maintenance  service  for 
Industrial  plants  and  other  motor  users. 

The  investment  In  the  contracting  and 
mercantile  branch  of  the  Industry  at  the 
beginning  of  1921  was  approximately 
1 176,000, MO.  During  the  past  lew  years 
there  has  been  a  very  marked  tendency,  on 
the  part  of  electrical  contractors,  to  com- 
bine the  functions  of  construction  with 
merchandising,  hence  it  Is  Impossible  to 
segregate  the  Investment  In  contractlng- 
const«uctlon  alone. 

Of  the  12.000.000.000  credited  to  merchcin- 
"    )   sales   for   the   year    1920,    1200.000,000 


There  are  about  ST60  electrical  contrac- 
tor-dealers In  the  United  States  and  Can- 
ada and  approximately  1900  central  stations 
In  these  countries  do  electrical  contracting. 

CONTRACTORS,  ELECTRICAL,— Com- 
panies, firms  or  Individuals  engaged  In  the 
Installation  of  electrical  circuits  and  equip- 
ment.    For  further  details  see  Contracting. 


of  the  motor  driving  it,  and  of 
ine  circuit  supplying  the  energy  become  so 
exacting  that  standard  or  special  but  sim- 
ple types  of  motor  starters  and  controllers 
cannot  handle  them,  even  with  contactors- 
relays  and  other  much  used  controller  ap- 
purtenances. It  Is  often  necessary  to  resort 
to  auxiliary  machines,  such  as  motor- 
generators,  synchronous  converters,  acces- 
sory motors,  etc.  In  such  cases  the  con- 
trol equipment  embodies  many  special 
control  features  and  principles,  and  Is  often 
spoken  of  as  a  control  system.  This  is  also 
true  where  a  group  of  machines,  Individ- 
ually driven,  is  to  be  controlled  by  one 
master  controller,  as  in  multiple-unit  train 
control. 

Control  systems  are  of  many  types,  of 
which  those  most  used  are  briefly  described 

Kraemer  System.  The  Kraemer  control 
system  requires  three  machines:  a  main 
driving  slip-ring  Induction  motor,  a  d-c. 
shunt  motor  connected  to  the  main  motor 
mechanically,  and  a  separate  synchronous 
converter.  The  controller  consists  of  a 
reversing  switch  and  secondary -re  si  stance 
controller  for  the  main  motor,  by  means 
of  which  the  equipment  Is  started  and 
brought  up  to  speed.  The  secondary  re- 
sistance Is  then  disconnected  and  the  slip 
rings  of  the  main  motor  connected  to  those 


permanently   connected 
The  speed  of 


the   « .. 

to  those  of  the  d- „  ....   _   .. 

the  equipment  is  regulated  by  a  rheostat 


In  the  d-c.  motor  field  _... 
speed  of  the  main  driving  motor  Is  de- 
creased, the  slip  energy  passes  through  the 
converter  to  the  d-c.  motor,  which  assists 
in  driving  the  main  shaft.  The  power- 
factor  Is  adjusted  by  a  rheostat  in  the  con- 
verter field.  This  system  Is  used  for  roll- 
ing-mill drive.  Its  advantages  are  speed 
control  without  rheostatic  loss,  and  possi- 
bility of  power-factor  correction. 

Multiple-Unit  Systems.  A  system  of 
control  of  the  motors  of  the  train  of  the 
remote- control  type  so  designed  that  small 
master  controllers,  located  on  car  plat- 
forms or  In  cabs,  carrying  only  small  con- 
trol circuit  currents,  serve  to  operate 
through  electric  train  circuits  the  main 
controller  and  reverser  located  under  each 
motor  car,  or  In  suitable  compartments  as 
on  locomotives.  Thus  all  heavy  power 
currents  are  handled  by  apparatus  located 
near  to  the  main  motors  controlled.  The  dis- 
tinguishing feature  of  this  system  of  con- 
trol, however.  Is  that  It  provides  for  the 
operation  from  any  car,  on  which  master 
controllers  are  placed,  of  as  many  motor 
cars  In  the  train  aft  Is  destred.  Several 
locomotives  In  tandem  may  also  be  simi- 
larly controlled.  The  control  circuits  are 
carried  through  from  car  to  car  (or  loco- 
motive to  locomotive)  by  means  of  Jumper 
cables  fitted  with  suitable  plug  and  re- 
ceptacle connections.  Two  general  types 
of   multiple-unit   systems   of   control   have 


been  developed:  electromagnetic  and  elec- 
tropneumatlc.  This  system  of  control  Is 
also  installed  on  single  locomotives,  espe- 
cially those  driven  by  several  motors  of 
large   total   horsepower  rating. 

Multlvoltags  System.  Multlvoltage  dis- 
tribution Is  obtained  either  by  operating 
several  generators  of  the  same  or  different 
voltages  In  series,  or  by  means  of  balancer 
sets.  Multlvoltage  control  Is  vised  In  those 
cases  where  a  stable  low  speed  Is  required. 

used  for  electrical  testing  where  wide 
variations   In   voltage    are    required. 

Owing  to  the  complication  and  additional 
cost  of  distribution,  multlvoltage  systems 
are  seldom  used  commercially.  For  rubber 
calender  service,  three  voltages  have  been 
used,  hut  two  voltages  are  more  common. 
On  a  116-230-volt  system  rubber  calender 
controllers  arc  usually  arranged  for  a  speed 
range  of  I  to  1;  60%  speed  reduction  by 
armature  resistance  is  obtained  on  lift 
volts,  and  the  speed  at  115  volts  with  all 
resistance  out  Is,  therefore,  twice  the  mini- 
mum speed.  The  speed  at  230  volts  Is 
twice  that  at  US  or  four  times  the  mini- 
mum. Speed  increase  of  2  to  1  by  re- 
sistance In  the  shunt  field  makes  the 
maximum  speed  S  times  the  minimum. 
Rubber  calender  controllers  are  usually 
magnetic  with  drum-type  pilot  master  or 
push-button  control.  On  other  multlvolt- 
age applications  manual  multlvoltage 
controllers   of   the   drum    type    have   been 


.  circuits,  two-v 


e  distribution 


seat  . 

are  connected  to  the  low-voltage  lines  for 
starting  and  to  the  high-voltage  lines  after 
the  motor  is  up  to  speed.  This  system 
does  away  with  the  necessity  of  a  separate 
auto  transformer  for  each  motor. 

Scherblus  System.  The  Scherblus  con- 
trol system  performs  practically  the  same 
functions  as  the  Kraemer  system.  Speed 
adjustment  without  rheostatlo  loss  and 
power-factor  control  are  obtained  with  thii 


i  slip  r 


eeted  t 


s  of  the  main  drlv 


which  Is  connected  to  an  a-c. 
lechanlcally.  The  slip  energy 
is.  tnereiore.  taken  from  the  slip  rings  or 
the  motor  through  the  commutatlng  ma- 
chine and  generator  back  to  the  line- 
Ward  Leonard  System.  The  Ward  Leon- 
ard system  requires  a  separate  generator 
for  each  motor.  The  motor  Is  started 
with  a  low  generator  voltage  and  Hpeeds 
up  ss  the  generator  Held  Is  strengthened. 
When  full  generator  voltage  Is  reached  the 
speed  can  be  Increased  further  by  weaken- 
ing the  motor  field.  The  motor  Is  usually 
reversed   by   changing   the   generator   field 

pally  for  large  reversing  rolling  mills  and 
mine  hoists.  The  controller  usually  con- 
sists of  a  master  switch  which  controls  the 
various  magnetic  contactors  for  reversing 
and  varying  the  speed.  Controllers  of  this 
type    are    generally    cheaper    than 


erator    Is    usually   driven    b.  _ 

motor  to  which  a  flywheel  Is  connected. 
When  the  primary  current  exceeds  a  pre- 

the  secondary  of  the  slip-ring  motor, 
which  tends  to  slow  down  and  allow  the 
flywheel    to    deliver    some    of    Its    stored 
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Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee,  Wis. 
Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,  Pa.     "Sepco." 
Automatic     Switch     Co.,     164    Grand    St., 

New  York,  N.  T, 
Canadian  General  Electric  Co..  Ltd.,  212 

King  St.,   W„  Toronto,   Ont.,  Can. 
Canadian    Westlnghouae    Co..    Ltd.,    San- 

ford    &.    Myler    Sts.,    Hamilton,    Ont., 

Can.      "Westlnghouse." 
Cobb   Electric   Appliance  .Co..    Lanesvllle, 

Terrace.  Boston.  Mass.     "Ceaco." 
CUTLER- HAMMER     MFG.     CO.,     THE, 

12th    St.    &    St.    Paul   Ave.,    Milwaukee, 

Wis.     "C-H."     (See  display  adv.   pages 

1226-1™  * 


GENERAL,  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  Scherblus  system  of 
speed  control  for  steel  mill  main   rolls 


has  been  developed  by  this  company 
to  a  pplnt  where  It  Is  possible  to  reg- 
ulate the  Induction  motor  above  as  well 
as  below  Its  synchronous  speed,  so 
that  the  normal  sped)  of  the  motor 
lies  In  a  much  used  part  of  the  speed 
—  range,  permitting  the  regulating  set 
to  be  shut  down  and  Its  wear  and 
losses  to  be  avoided  during  a  great 
number  of  operations.  Advantages  of 
this  system  are,  briefly:  Higher  effi- 
ciency; low  first  cost,  except  In  special 
cases;  power  factor  correction  ob- 
tained with  no  added  complication  and 
jflth  little  or  no  Increase  In  first  cost; 
overload  capacity  of  main  roll  motor 
the  same  at  or  near  synchronous  speed 
as  at  the  other  speeds,  and  synchronous 
speed  of  the  main  roll  motor  Is  be- 
tween the  maximum  and  minimum 
speeds.  "See  page  1214  for  survey  of 
G-E  service  to  steel  mills.— Adv. 
INDUSTRIAL  CONTROLLER  CO.,  MS 
Oreenbush  St.,  Milwaukee,  Wis.  "I-C." 
Monitor  Controller  Co..  600-16  E.  Lom- 
bard St..  Baltimore.  Md. 
S  PRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  E2T-6H  W. 
34th  St..  New  York,  N.  Y.  (See  display 
adv.  pages  1306-130T.) 
Standard  Electric  Machinery  Co.,  Balti- 
more. Md.  "Standard- Baltimore." 
Sundh    Electric   Co.,    209    Parkhurst   St., 

Newark,  N.  J. 
Takamlne  Commercial   Corp.,   120  Broad- 
way, New  York,  N.  Y. 
Ward  Leonard  Electric  Co..   Mt.  Vernon, 

N.  Y. 
WEST1NGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1395- 1402  J 
CONTROLLER      FINGERS     AND     SEG- 
MENTS.—Controller    fingers    for    pilot    cir- 
cuits    are     usually     punched     from     brass, 
copper    or    bronze.      In    some     cases     steel 
Angers  with  tips  of  copper,  silver  or  plat- 
inum are  used.     Controller  fingers  for  main 
circuits     are     made     of    braes,     copper     or 
bronze.      The   commonest  form   of  finger  is 
made   of  brass   with   a   drop-forged    copper 
arcing    tip.      The    segments    of    face-plate 
controllers  are  flat  copper  punchlngs.    The 
segments  of  drum  controllers  are  flat  strips 
rolled  so  that  they  will  fit  the  drum  cylin- 
der to  which  they  arc  fastened  by  screws. 
Manufacturers! 

AUTOMATIC  EI.ECTRICAL  DEVICES 
CO.,     120-122    W.     Ird    St.,     Cincinnati, 

Betts    &    Belts    Corp.,    611    W.    42nd    St..  ' 
New  York,  N.  Y.     "B  &  B." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  *  Myler  Sts..  Hamilton.  Ont..  Can. 
"Westlnghouse." 

CUTLER -HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Controller  Fin- 
gers and  Segments  are  manufactured 
exclusively  for  use  with  Cutler-Ham- 
mer equipment.  See  display  adv.  pages 
1226- 12  SO.— Adv. 

Diamond  Stale  Fibre  Co..  Bridgeport,  Pa. 
"Diamond  P." 

Electric  Materials  Co.,  The.  North  East, 
Pa. 

Eureka  Co..  The.  North  East.  Pa. 

INDUSTRIAL  CONTROLLER  CO-.  SSfi 
Grecnbush  St.,  Milwaukee,  Wis.    "I-O." 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St..   San  Francisco,  Cal. 

MIt.I.KR  &  PARDEE,  INC.,  626  W. 
Jackson  Blvd.,  Chicago,   lit. 

Monitor  Controller  Co..  600-18  E.  Lom- 
bard  St..   Baltimore.  Md. 

Russell  Mfg.  Co.,  SH-S18  Bath  Ave. 
Niagara  Falls.   N.   Y.      "Trigger- Lock.'* 

ai'HAQUF.  EI.ECTRIC  WORKS  OK  GEN- 
ERAL ELECTRIC  CO.,  627-631  W.  a4th 
St.,  New  York.  N.  Y.    (See  display  adv. 


'S  tanda  rd  -Ba  1 1  Im  ore . " 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark,  N.  J. 
Ward  Leonard  Electric  Co..   Mt.  Vernon, 

N.  Y. 

WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.   pages  1196-1402.) 

CONTROLLER     HANDLES.— Wooden    or 

molded   Insulations   are   used   for   controller 

handles.      On    face-plate    controllers,    the 

handle  Is  usually  attached   to   the  contact 

arm.     Drum -controller  handles  are  attached 

to     the     cylinder     shaft,     which     extends 

through   the  head  of  the   drum.     In  t— ~ 
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coupling  between  the  handle  and  live  port 
Metal  handwheeis  are  sometimes  used  o: 
drums  and  for  controllers  mounted  on  th. 
rear  or  switchboards.     Handles  of  holh  thi 

have  an  indei  which  Indicates  speed  points 
Manufacturers: 
American  Enamel  Co.,  Neville  St.,  Provl 

deuce.  It.  t. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO.,     120-122    W.    3rd     St.,    Cincinnati, 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Lid.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

Columbia  Machine  Work 
Iron  Co.,  Atlantic  Ave.  . 
Brooklyn,    N.    Y. 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
-Diamond  P." 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
lTth  A  Cambria  Sts.,  Philadelphia,  Pa. 

Estes  A  Sons,  E.  B..  S62-364  Gth  Ave.. 
New  York,  N.  Y. 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St.,   Baltimore,  Md. ' 

Novelty  Turning  Co.,  34  Main  St.,  Nor- 
way, Me. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC   CO..   527-531    W.   34th 

St..  New  York,  N.  Y.  (See  display  adv. 

pages   1306-1307.) 
Standard    Electric   Machinery    Co..    Balti- 
more,  Md.      "Standard-Baltimore." 
Stephenson  Mfg.  Co.,   South  Bend,  Ind. 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark,  N.  J. 
WATERBURY     BUTTON     CO.,      83S     C 
Main  St..  Waterbury,  Conn.     (See  dis- 
play adv.  page  1128.) 
Ward  Leonard  Electric  Co.,  Mt.   Vernon, 

N.  Y. 
WESTINGHOUSE    ELECTRIC    &    MFO. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.    pages    1395-1402.) 
CONTROLLER,    MOTOR.— A   motor  con- 
troller Is  a  device  or  group  of  devices  for 
controlling  the   electric  power  delivered    to 
the     motor.       Motor    controllera    are    most 
commonly   used   for  starting,    but   are   also 
used   for  reversing,  speed  regulation,  quick 
stopping   (see   Braking,   dynamic),    overload 
protection,    etc.;    frequently  they  serve   for 
various    combinations    of    these    functions. 
There   are   three   general    types  of   control' 
lers:      manual,  semlmagnetie  and  full  mag- 
netic   (see   definitions   below):    the   control 
features  Hated  above  can  be  obtained  with 
any  of  these  types. 

Manual  Controllers.  Manual  controllers 
are  those  having  all  of  their  basic  func- 
tions performed  by  hand.  An  example  of 
this  type  is  the  ordinary  motor -starting 
rheoatat  or  "starting  box." 

Semimagnetle  Controller*.  Those  having 
part  of  their  basic  functions  performed  by 
electromagnets  and  part  by  other  means. 
An  example  of  this  type  Is  a  controller 
having  a  manually  operated  switch  for  re- 
versing the  motor  and  an  automatic  starter 
for  accelerating  the  motor. 

Full  Magnetic  Controllers.  Those  having 
all  basic  functions  performed  by  electro- 
magnets. An  example  of  this  type  Is  a 
push -but  ton -con  trolled  automatic  starter. 
The  operator  simply  presses  the  button 
and    the    controller   closes    the    line    circuit 


cceli'ra 


9  the 


The  selection  of  a.  controller  for  any 
given  Job  depends  on  the  machine  to  be 
driven,  the  type  of  motor  used  and  the 
work  to  be  done,  as  Indicated  by  the  fol- 
lowing examples. 

For  line  shaft  and   similar  drives  where 
the  motor  Is  not  started  often  and  where 
Is  not  required,  a  simple 
an  be  used.    For  fan  serv- 


speed    regulatlo 


ary  the 


..  _.r  delivered.  Reversible  variable -speed 
controllers  are  used  for  crane  service  and 
may  be  of  either  the  manual  or  magnetic 
type.  For  air-compressor  service,  where 
It  Is  desired  to  maintain  the  pressure  with- 
in certain  limits,  an  automatic  starter 
controlled   by  a  pressure  governor  Is  cora- 

The  controller  dedgn  also  depends  upon 
the  type  of  motor  used.  Controllers  for 
the  different  types  of  d-c.  motors  (scries, 
shunt,  compound)  are  usually  very  much 
alike,  but  the  various  types  of  a-c.  motors 
require  quite  different  controllers. 


Single -phase  commutator  motors  are 
usually  connected  directly  to  the  supply 
lines    for    starting,    although    resistance    Is 

also  for  rekulatlng  the  speed. 

Squirrel -cage  induction  motors  are 
started  either  by  (1)  connecting  them  dl 
rectty     to     the     supply     lines,      (2)     placlni 

line  to  cut  down  the  current,  13)  reducing 
the  voltage  across  the  motor  terminals  by 
means'  of  autotransforroers,  and  (4)  by 
connecting  the  windings  in  star  for  starting 
and  delta  for  running,  thus  reducing  the 
voltage  ot  starting  to  61%  of  normal.  The 
starting  torque  of  the  average  aqulrrel- 
cnge  motor  is  about  1.4  times  normal  when 
■'-     'id  directly  to  the  line. 


the 


i   the   t 
voltas. 


rollers 


4   the 


and  their  *..._. 
sistance  placed  in  two  or  three  pha; 
the  secondary  circuit.  The  characte 
of  a  slip-ring  motor  with  resistance  : 
secondary   are    similar    to    those    of    I 


damping     winding,     which     In     polyphase 


s  the 


sindar 


of    £ 


Induction   motor   and   permits   starting   lj> 
the    autotransformer  method. 

CONTROLLER,    MULTIPLE- UN  IT Se< 

under  Control  systems. 

CONTROLLER        REGULATORS.— Tlics 
are  devices,   mechanical  In  their  operation 
—■"■"Si   regulate   the   operation  of  controllei 
"""--'-  object  Is  to  make  It  Impoa- 
to  start   up  a  largt 


handles. 


erly    i 


by   , 


troller  handle  so  rapidly  as  to  cut  out 

line  before  It  has  had  a  chance  to  pick  _ 
speed.  The  devices  sometimes  consist  of 
an  oil  dashpot  arrangement,  which  may  be 
adjusted  so  that  the  handle  may  be  moved 
to  the  full-speed  position  In  a  definite  time- 
Automatic  controllers  are  often  equipped 
with    a    regulator    which    will    permit    re- 

when  the  preceding  step  has  been  opera  tea 
a  definite  time,  or  In  other  cases  when  the 
current  has  been  reduced  to  a  certain  value. 
For  the  latter  see  Starters,  motor,  auto- 
Manufacturers: 
Allen-Bradley    Co.,    286    Greenfield    Ave.. 

Milwaukee,  Wis. 
AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.     "Sepco." 
AUTOMATIC     ELECTRICAL    DEVICES 

CO.,     120-122    W.    3rd    St.,     Cincinnati, 

Ohio. 
Canadian   General   Electric  Co.,    Ltd.,    212 

King  SL.    W„    Toronto,    Ont.,   Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 
ford    &    Myler    Sts.,    Hamilton,    Ont., 

Can.      "Weftlnghouse." 
CUTLER-HAMMER     MFG.     CO.,     THE, 

12th    St.    A    St.    Paul   Ave.,    Milwaukee, 

Wis.      "OH."    (See  display  adv.   pages 

1225-1230.) 
INDUSTRIAL    CONTROLLER    CO.,     88« 

Greenbush  St.,  Milwaukee.  Wis.     "I-C." 
Monitor   Controller   Co.,    SW-18    E.    Lom- 
bard St.,   Baltimore.   Md. 
Mueller    Mfg.    Co..    Ltd.,    W.    H.,    Samla, 

Ont.,  Can. 
NATIONAL    ELECTRIC    CONTROLLER 

CO.,     154     Whiting     St.,     Chicago,     III. 

(See  display  adv.   page   1286.) 
SPRAGUE      ELECTRIC       WORKS       OF 

GENERAL  ELECTRIC  CO.,  627-531  W. 

34th  St..  New  York.  N.  Y.    (See  display 


adv. 


3-1307.) 


dard   Electric  Machinery  Co.,   Balti- 
more. Md.      "Standard -Baltimore." 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark,  N.  J. 
Takamlne  Commercial  Corp.,   130  Broad- 
way, New  York.  N.  Y. 
Ward   Leonard  Electric  Co..   Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE    ELECTRIC    A    MFG 
CO..  Bast  Pittsburgh,  Pa.    (See  display 
adv.    pages    1395-1402.) 
CONTROLLER     RELEASE     DEVICES  — 
Motor-starting  rheostuts  and  manual  speed 
regulators  are  usually  equipped  with  a  low- 
voltage    release    device    which    allows    the 
starting  or   regulating   lever   to   return   to 
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the  "off"  position  if  the  voltage  fails.  The 
low -voltage  release,  of  a  motor- starting 
rheostat  consists  of  a  small  electromagnet 
.__._,  ._   .. ....  . ttle  atartlng 


If  the  voltage  fails.  The  «m_____  . 
speed  regulators  is  the  same,  except  that 
the  release  magnet  has  an  armature  to 
which  a  spring  pawl  is  fastened.  This 
pawl  fits  into  notches  cut  In  the  regulating 


Milwi 

Associated  Engineers  Co..  180  N.  Dear- 
born St.,  Chicago,  111. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont,, 
Can.     "Westinghouse." 

CUTLER- HAMMER  MFQ.  CO.,  THE, 
12th  St.  A  St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1B2E-12S0.) 

Monitor  Controller  Co.,  BOO-18  E.  Lom- 
bard St.,  Baltimore,  Md. 

SPRAGUE  ELECTRIC  WORKS  OP  GEN- 
ERAL ELECTRIC  CO.,  62T-551  W.  J4th 
St.,  New  York,  N.  Y.  (See  display 
adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more.  Md.      "Standard- Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

Ward  Leonard  Electric  Co.,  ML  Vernon, 
N.  Y. 

CONTROLLERS,  COMPRESSOR  AND 
PUMP,  AUTOMATIC— Automatic  control 
of  motor-driven  air  or  gas  compressors  is 
obtained  by  using  a  pressure  governor 
which  controls  the  operation  ot  an  auto- 
matic starter.  The  pressure  governor  Is 
usually  arranged  to  make  contact  when 
the  pressure  reaches  the  lower  limit,  caus- 
ing the  controller  to  operate  and  start  the 
motor.  When  the  upper  limit  Is  reached 
the  governor  breaks  the  circuit  and  the 
equipment  stops.  The  governor  is  usually 
of  the  diaphragm  type  or  the  gage  type. 

Automatic  control  of  pressure  pumps  la 
obtained   In  the  same  way,   except  that  on 

controlled  by  a  float  switch.  A  float  rises 
and  falls  with  the  liquid  and  causes  a  con- 
tact to  be  made  at  one  limit  and  broken  at 
the  other. 

In  some  cases.  Instead  of  starting  and 
stopping  the  motor,  the  speed  of  the  motor 
Is  regulated  In  order  to  keep  the  pressure 
constant.  In  this  case  the  speed  regulator 
is  operated    by  a   pressure -con  trolled   posl- 

Air  compressors  and  pumps  of  the  dis- 
placement type  require  a  high  torque  when 
starting  against  pressure.  For  this  reason 
they  are  frequently  supplied  with  an  un- 
loading device,  which  usually  consists  or 
a  solono  id -operated  valve  Bo  arranged  that 
the  toad  is  not  applied  until  the  motor  Is 
up  to  speed. 

The  torque  required  by  a  centrifugal  fan, 
or  a  centrifugal  pump  discharging  against 
a  constant  head,  is  approximately  propor- 
tional to  the  square  of  the  speed.  The 
torque  at  starting  is  therefore  small  and 
controllers  of  the  autotransformer  type, 
etc.,  can  be  used. 


Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee,  Wis. 
A  ills -Chalmers  Mfg.  Co..  Milwaukee,  Wla 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,  I'a.     '"Sepco." 
Automatic    Switch    Co.,     154    Grand    St., 

New  York.  N.  Y. 
Brunner  Mfg.  Co.,   Broad  A  Gilbert  Sts., 

Utlea.  N.  Y. 
Canadian    General  Electric  Co.,    Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westinghouse    Co..    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
■'Westinghouse." 
Cobb    Electric    Appliance    Co..    Lanesville 
Terrace.  Boston,  Mass.      "Ceaoo." 

-HAMMER     MFG.      CO..     THE. 
kee.  Wis.     See  discussion  under 
■ataners,  motor,  automatic."    See  dis- 
play adv.  pages  1225-1 230.-  -Adv. 
Decatur  Pump  A  Mfg.  Co.,  434  E.  Cerro 
Gordo  St..  Decatur,  HI. 

Controller  A  Mfg.  Co.,  The.  2700 
79th  St.,  Cleveland.  Ohio.     "E.  C.  A 


MIlWBI 


,  Google 


CONTROLLERS 


EMF  ELECTRICAL  YEAR  BOOK 


CONTROLLERS 


Flint  ft  Walling  Mfg.  Co..  Kendallvllle, 
Ind.     "Hoosler." 

Fort  Wayne  Engineering  ft  Mfg.  Co., 
Inc..  6th  A  Harrison  Sts..  Fort  Wayne. 
Ind. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.   Y.   (See  adv.  pages  1203-llzS.) 

Globe     Mfg.     Co..     Battle     Cre?k,     Mich. 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave.,  Mount  Gilead,  Ohio. 

Illinois  Engineering  Co.,  Racine  Ave.  ft 
2lBt  St..  Chicago.  111. 

INDUSTRIAL.  CONTROLLER  CO..  886 
Oreenbush  St.,  Milwaukee.  Wis.     "I-C." 

International  X-Ray  Corp..  328  Broadway, 
New  York.  N.  T.       • 

Jewell  Electric  Co.,  The,  Munsey  B:dg.. 
Baltimore,  Md. 

Leader        Iron       Works,       Decatur.       III. 

Mason  Regulator  ft  Engineering  Co.,  Ltd., 
The,     135-53     Dagenals     St.,     Montreal, 
Que.,  Can. 
Monitor    Controller    Co..    500-16    E.    Lom- 
bard St..  Baltimore,   Md. 
Rowan  Controller  Co.,  The,  308  N.  Holll- 

day  St..  Baltimore.  Md. 
S-C    Regulator    Mfg.    Co.,    The,    Fostoria. 

Ohio.     "S-C." 
SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  T.27-531  W.  3*th 
St..  New  York.  N.  Y.    (See  display  adv. 
pages   1306-1307.) 
Standard    Electric    Machinery   Co.,    Balti- 
more,  Md.     ■■Standard-Baltimore.11 
Sundh    Electric    Co.,    209    Parkhurat    St., 

Newark,  N.  J. 
Takamlne  Commercial  Corp..   120  Broad- 
way, New  York,  N.  Y. 
Ward  Leonard  Electric  Co.,   Mt.   Vernon, 

N.  Y. 
Westlnghouse  Traction  Braise  Co..  Pitts- 
burgh, Pa. 
CONTROLLERS,       DRUM       TYPE.— The 
movable  contacts  of  a  drum  controller  con- 
sist of  segments  (usually  copper)    mounted 
on   a  cylinder.      As   the   cylinder   is  rotated 
these  segments  make  contact  with  station- 
ary   Angers.      Drum    controllers    are   exten- 
sively used  for  street  car  and  other  railway 
motors,    vehicles    and    trucks,    hoists    and 
cranes,     furnace     charging     machines     and 
numerous   other   steel-mill   auxiliaries,    etc 
For    tract  ion -service    controllers    see    Con- 
trollers, street  car,  locomotive*,  vehicle  and 

Manufacturers: 

CUTLER-HAMMER  MFQ.  CO..  THE, 
Milwaukee,    Wis.      The   distinctive    fea- 


the 


dependable      construction      throughout. 
The   contact  Angers  are  patented,  and 
their  design  Is  such  that  they  make  a 
straight-line     contact     with     the     seg- 
ments.     This    feature    absolutely    pre- 
X    vents    stubbing.     The 
W   universal  head  is  so  de- 
MbjjjbT    signed    that   any  one   of 
^asssaJ         four  methods  of  operat- 
h^H  ^^H    lnK    the__drum    can    be 

1 


'    usual     rotary     operating 
handle,    the    bevel-gear 

straight-line  drive   with 
ickwarjl    and    forward 


I  Standard  C-H  Drums 
constructed  en- 

,  llrely  of  metal.  The 
segments  are  carried  on 
a  square  steel  shaft, 
which    Is    enveloped    In 


The 


latin* 


ml 


.     The 
e  hke- 


._._.._ taking    out    the    finger 

board  and  lingers  as  a  unit.     The  seg- 
ment shaft   and  segments  can   also  be 
taken  out  easily  by  the  removal  of  the 
universal  head  plate.     See  display  adv. 
pages    1325-1230. — Adv. 
Electric  Controller  ft  Mfg.  Co..  The,   2700 
E.  79th  St.,  Cleveland,  Ohio.      "E.  C.  & 
M." 
GENERAL     KI.ECTRIC     CO.,      Schenec- 
tady,  N.  Y.   (See  adv.  paejes  1S03-UD.) 
WESTINGHOI'SI.;    ELECTRIC    &    MFQ. 
CO..  East  Pittsburgh,  I'a.    (See  display 
adv.   pages    1396-H02.) 
CONTROLLERS,      ELEVATOR.— Electric 
elevators   are   controlled    in    three   dlffereni 
ways:    (1)--J>y  shipper  rope,  (2)  by  a  mastei 


than  the  other  types  and  is  used  princi- 
pally for  slow-speed  freight  service.  The 
shipper  rope  Is  sometimes  used  to  shift 
belts  where  the  combination  of  a  straight 
and  crossed  belt  Is  used  for  obtaining  re- 
versal, in  other  cases  the  shipper  rope 
controls  an  electric   switch  which   reverses 

erally  supplied  with  the  reverse  switch  so 
that  protection  against  overtravel  may  be 
obtained  by  the  use  of  limit  BWitcnea.  (Jar- 
switch  control  is  used  on  nearly  all  pass- 
enger elevators  and  on  some  freight  ma- 
chines. The  car  switch  makes  and  breaks 
the  circuits  for  the  colls  Of  the  contactors 
on  the  control  panel  and  in  this  way  It  is 
possible  to  select  the  direction  of  rotation 
and  control  the  speed.  Push-button  con- 
trol Is  used  on  dumbwaiters  and  on  passen- 
ger elevators  where  the  service  Is  not  suf- 
ficient to  Justify  the  expense  of  an  operator. 
A  single  push  button  Is  placed  at  each 
landing  for  calling  the  car  and  a  push  but- 
ton for  each  floor  la  placed  In  the  car.  A 
control  relay  Is  usually  provided  for  each 
floor  and  when  any  button  is  pressed  the 
corresponding  relay  closes  and  causes  the 
controller  contactors  to  operate  and  start 
the  motor.  When  the  car  arrives  at  the 
preselected  landing,  a  limit  switch  opens 
the  circuit  to  the  relay  and  the  equipment 
stops.  The  limit  switch  Is  usually  geared 
to  the  winding  engine,  although  In  some 
cases  hatchway  limit  switches  are  used 
at  the  landings. 

There  are  two  broad  types  of  elevator 
machines:  the  drum  and  traction  types. 
The  hoisting  rope  of  the  drum  type  ma- 
chine Is  fastened  to  the  drum  and  is  wound 
up  on  It  as  the  car  rises.  A  goared  limit 
used   with   this  type  of  ma- 


and   lower 


chine    s 

down    and    stop   at    the    upp 

limits  of  travel. 

The    ropes   of    the    traction 
fastened   to   the   top  of  the 


to  the  c 

lty   of  the   cables   slipping  on    tne   sn< 
and      for      this      reason       hatchway 
switches    are    used    with    this    machine 
stead  of  a  geared  limit  switch. 

When  magnetic  controllers  are  used 
possible     to     use     various    safety    devices 
which    open    the    circuits    ""  ... 


!Ct   of   s 
weight. 


r  in  c 


i  of 


used  on  both  landing  and  car  doors,  to 
prevent  operation  until  all  doors  are  closed. 
Slack -cable  switches  are  usually  furnished 
which  cause  the  motor  to  stop  In  case  the 
hoisting  cables  become  Black  due  to  the 
car  sticking  In  the  guides,  etc. 

High-torque  squirrel-cage  Induction  mo- 
tors are  frequently  used  for  elevator  serv- 
ice, and  for  this  motor  the  controller  should 
consist  of  a  main  magnetic  contactor  and 
a  reversing  switch.      When   a   Blip-ring   in- 

ting  the  resistance  out  of  the  secondary 
circuit  Is  necessary  in  addition  to  the  main 
contactor  and  the  reverse  switch.  When  a 
slip-ring  motor  Is  used  a  Blow  speed  for 
making  landings  can  be  obtained  by  re- 
inserting the  starting  resistance,  but  this 
is  not  usually  desirable  due  to  the  fact 
that  the  motor  will  overspeed  if  the  load 
Is  overhauling.  If  a  slow  speed  for  making 
landings  is  required  on  a-c.  circuits,  a  two- 
speed  motor  should  be  used  which  has  a 
separate  primary  winding  for  oWalnlng  the 


fries    f 


Ing  In  case  of  an  overhauling 
slow-speed  elevators  the  controll 
of  a  reversing  switch  and  an 
starter  for  cutting  out  the  starting  resist- 
ance. When  slow  speed  Is  necessary  It  is 
obtained   by   Inserting   the   starting   resist  - 

For  high-speed  machines,  con- 
provided  with  contactors  which 
the  motor  shunt  Held. 


Allen-Bradley    Co.,    286    Greenfield    Ave 

Milwaukee.  Wis. 
Automatic    Switch    Co.,     154    Grand    St 

New  York,  N.  Y. 
Canadian    Westlnghouse   Co..    Ltd..    San 

ford  ft  Myler  Sis.,  Hamilton,  Ont.,  Car 


■'Westlnghouse." 


CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Elevator  Control 
Systems  embody  an  experience  covering 
a  quarter  of  a  century.  Each  C-H 
Elevator  Controller  provides  for  the 
proper  co-ordination  of  the  elevator 
motor  with  Its  corresponding  elevator 
machinery.  It  provides  for  comfort  and 
safety  for  passenger  service,  and  per- 
""    intent  of  the  largest 


which  are  long- 
lived,  interchange- 
able on  eltherd-c. 


The  constant-time. 
element  type  of 
acceleration    has 

been'Btandardlsed 
becauseof  Itsslm- 


C-H  Full  Magnetic  tlon  which  Its  use 
Elevator  Controller  Insures.  The  mag- 
netic contactors  used  on  C-H  Elevator 
Control  Systems  are  quiet  In  operation 
ajid  have,  a  high  sealing  pull  which 
keeps  down  the  contact  temperature 
and  prolongs  the  life  of  the  contacts. 
C-H  Elevator  Controllers  have  few 
auxiliary  Interlocking  contacts,  and 
their  design  Is  purposely  made  as  simple 
as  possible  to  eliminate  breakdowns, 
and  to  facilitate  the  location  of  trouble, 
should  that  ever  be  necessary.  See 
display  adv.   pages  1225-1280. — Adv. 

Electric  Controller  ft  Mfg.  Co.,  The,  2700 
E.  79th  St.,  Cleveland.  Ohio.  "E.  C.  ft 
M." 

QKNERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y,   (See  adv.  pages  IS01-1811.) 

INDUSTRIAL  CONTROLLER  CO..  886 
Oreenbush  St.,  Milwaukee.  Wis.     "I-C." 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore.   Md. 

Kaestner  ft  Hecht  Co.,  BOO  S.  Throop  St.. 
Chicago,   III. 

PITT  ENGINEERING  CO.,  120  W.  Kin- 
lie  St.,  Chicago,  111. 

Reliance  Elevator  Co.,  2122  W.  Austin 
Ave..  Chicago,  HI. 

Rosenberg  Elevator  Co..  F.,  170-174  Reed 
St.,  Milwaukee.  Wis. 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York,  N.  Y. 

WKSTlNGHOUSE  RLKCTKIO  S-  MFC 
CO.,  East  Pittsburgh,  Pa.    (See  display 
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FLAT    RATE.— See  In- 

CONTROLLERS,  MINE  AND  OTHER 
HEAVY-DUTY  HOIST.  —  Controllers  for 
large  mine  shaft  hoists  are  usually  of  the 
magnetic  type  with  a  master  swlteh.  On 
a-c.  circuits,  ■lip-ting  Induction  motors  are 
used  with  primary  voltages  of  2i.'0,  110,  650 
and  2200.  Air -break  primary  contactors 
are  used  on  practically  all  low-tension  Jobs 
and  both  air-break  and  oil-Immersed  con- 
tactors on  2200  volts.  The  secondary  re- 
sistor Is  either  of  the  cast  grid  or  water 
rheostat  type.  When  cast  grid  resistors 
are  used,  a  number  of  magnetic  contactors. 
controlled  by  series  relays,  are  used  for 
accelerating  the  motor  and  regulating  the 
speed.  With  a  water  rheostat  the  motor 
acceleration  and  speed  are  controlled  by 
varying  the  height  of  water  In  the  rheo- 
stat. On  d-c.  circuits  with  a  compound 
wound  motor  an  equipment  similar  to  that 
used  on  a  car- switch-controlled  elevator  Is 
used.  On  account  of  the  high  rope  speed, 
however.  additional  armature  shunt 
switches  are  usually  supplied  for  obtaining 
slow  speed  nt  the  limits  of  travel. 


Allen-Bradley  Co..  286  Greenfield  Ave., 
Milwaukee.  Wis. 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

Automatic  Switch  Co..  154  Grand  St.,  New 
York,  N.   Y. 

Canadian  Genera]  Electric  Co.  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  Sun- 
ford  ft  Myler  Sis..  Humlltor,     " 


Westlnghouse." 


,  Google 
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CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee.  Wis,  C-H  Control  Systems 
for  mine  hoists  vary  according  to  slie 
and  type  of  hoist.  For  small  hoists 
C-H  Drum  Controllers  are  used  exten- 
sively.  For  larger  hoists,  automatic 
control  Is  necessary,  both  for  the  pro- 
tection afforded  the  motor  and  the 
hoisting  machinery,  and  the  better 
opportunities  for  saf^uardlng  the  lives 
of  employees  and  passengers.  Grid  type 
resistors  are  used  with  the  di — 


I    In    t 


the 


..._ _   _..  ._. a  well.    For  vt  . 

large  hoists,  operated  by  a-c.  motors, 
however,  liquid  rheostats  are  used.  See 
display  adv.  pages  1225-1230.— Adv. 

Electric  Controller  &  Mfg.  Co..  The.  27011 
E,  7»th  St..  Cleveland.  Ohio.  "E.  C. 
ft  M." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A  complete  line  of  control 
equipment  for  electric  mini-  hnlats  em- 
bracing    the     following 


tallc 


with  drum  c 


control.  G-E  r 
for  mine  hoisting  are  also  available 
This  Company's  service  to  coal  mine; 
Is  portrayed  on  page  1212. — Adv. 
Monitor  Controller  Co..  600-16  E.  Lom- 
bard St..  Baltimore.  Md. 
SPRAOTTE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  S2T-BS1 
W.    3<th    St.,    New    York.    N.    Y.      (See 


,   Md.     "Standard-Bait I moi  _ 

Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark.  N.  J. 
Takamlne   Commercial  Corp.,    120   Broad- 
way. New  York.  N.  Y. 
WESTINGHOUSE    ELECTRIC    &    MFG 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    pages  1396-1402.) 
CONTROLLERS,  MISCELLANEOUS 

HOIST. — Small  hoists  are  frequently  sup- 
plied with  manual  controllers.  They  are 
nonreversible  In  only  those  esses  where 
the  load  Is  hoisted  by  power  and  lowered 
by  brake.  Both  drum  type  and  face-plate 
controllers  are  used  for  this  service.  Mag- 
netic controllers  with  push-button  or  mas- 
ter-switch control  are  preferred  if  the 
service  Is  heavy.  For  skip- ho  1st  service, 
where  automatic  operation  is  usually  re- 
quired, magnetic  controllers  are  common. 
Skip  hoists  are  generally  arranged  to  start 
by  push  button  or  by  a  con  tact -making 
weighing  device,  run  to  the  lop  and  dump. 


-    Is   s 


3  the 


Manufacturers: 

GENERAL     ELECTRIC     CO.,      Schenec 

tady,  N.  Y.  (See  adv.  pages  1203-1223.: 

CONTROLLERS,    PLUGGING   TYPE.— J 

'1    said    to    be    "plugged"    when    th. 


It    I 


unnlng.  The  counter  vollage  of  the 
'  added  to  the  line  voltage  and 
It  Is  therefore  necessary  to  provide  addi- 
tional resistance  to  limit  the  current.  Mag- 
netic controllers  for  plugging  service  are 
usually  supplied  with  an  extra  contactor 
and  an  additional  step  of  resistance. 

CONTROLLERS,  PRINTING-PRESS.- 
Printing-press  controllers  are  nearly  all  of 
the  speed- regulating  type.  On  d-c.  circuits 
speed  regulation  by  both  armature  and  field 

the  speed  la  regulated  by  resistance  In  the 
secondary  circuits  of  slip-ring  Induction 
motors.      Resistors    of    comparatively    high 

wide  variation  in  load  for  different  classes 
of  work.  Both  manual  and  magnetic  con- 
trollers are  used  on  Hat-bed  presses,  and 
oVdlnary  nonreverslng  apeed-regulating  con- 
trollers are  satisfactory. 


possibility  of  breaking  the  paper  sheet  or 
"web,"  which  Is  fed  from  a  large  paper 
roll.  Magnetic  controllers  of  the  time-limit 
type,  operated  by  push  buttons  located  at 

ferred    for    this    service.      The    operator    la 
ahli>   in  start,   stop,   inch   and   Increase   or 
the    speed    from    the    push-button 


stations.  Paper-break  swltohes  are  usually 
nstalled  which  slop  the  press  If  the  web 
ireaka.      On    high-speed    web   presses    two 

geared  motor  starts  the  press  and  ru 
it  low  speed  while  the  paper  Is  belnf 
n  or  patched.  After  the  press  Is  u 
way    the    large    motor    Is    started    and    the 

Manufacturer!; 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W..   Toronto,   Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

Cllne     Electric    Mfg.     Co.,     Fisher    Bldg.. 


pages  1226-1230.— Adv. 

Monitor    Controller    Co..    600-16    E.    Lon 
bard  St..  Baltimore.  Md. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
OKNKHAL  ELECTRIC  CO.,  627  W.  "'"" 
St..  New  York.  N.  Y.  Sprague  n 
starting  and  control  systems  for  alter- 
nating and  direct  current  are  designed 
to  fulfill  the  necessities  of  all  motor  ap- 
plications. As  this  company  was  t 
pioneer  In  the  application  of  motoi 
drive  to  printing  machinery  and  as  thil 
class  of  motor  drive  embodies  the  prin- 
cipal forms  of  control  equipment,  the 
principal  forms  of  Sprague  controllers 
will  be  mentioned  under  the  above 
head.  Full  automatic  control  provides 
for  complete  control  of  all  operations. 
jogging,  starting,  running  at  low  speed, 


se  of  speed  to  desired  point,  de- 
of  speed  and  stopping,  from  an) 

Each    push   button    station   con- 
live      buttons— "Jog,"      "Fast,' 


Full  Automatic  Controller 
'"Slow."  "Safe-stop."  and  "Run."  First 
Illustration  shows  such  a  station.  In 
the  second  illustration  Is  shown  the  full 
automatic  controller  for  direct  current, 
single  motor  drive.  The  single  motor 
controller  Is  for  the  smaller  slied  rotary 
presses.  Is  extremely  simple  and  re- 
quires very  little  space.  They  are  also 
supplied  In  modified  form  for  two  motor 
drive.     A  distinctive  feature  Is  the  use 

185 


■  witches  for  handling  the  armature 
steps  on  the  larger  slied  controllers, 
face  plate  contacts  carrying  no  heavy 
currents.  Manually  operated,  starting 
and  control  equipment  for  direct  cur- 
rent motors,  used  on  printing  machin- 
ery and  other  classes  of  work  embody 
In  various  types  the  usual  features  such 
as  speed  regulation,  starting,  reversing. 
dynamic  breaking,  no-voltage  release, 
etc.  The  fundamental  principle  of  the 
Sprague  full -automatic  control,  the 
motor -opera  ted  dial  switch,  makes  pos- 
sible the  manufacture  of  an  a-c.  con- 
troller very  similar  In  construction  and 
operation  to  the  d-c.  controller,  and 
without  auxiliary  devices.  These  also 
are  operated  from  push  button  stations. 


and   sizes  of  presses  as   the   full-a 
malic   system.     The    third    Illustration 
shows  a  type  of  a-c  single  phase  motor, 


semi-automatic  control.     Sprague  alter- 

body  all  the  usual  types,  such  as  drum 
and    three    phas* 


I    larger 


i    dial 


type  controllers  for  the  si 
three  phase  variable  speed  motors,  non- 
reversible dial  type  controllers  and  con- 
trollers used  In  connection  with  variable 
speed  single  phase  motors,  for  three  to 
fifteen  H.  P.  motors.  Sprague  products. 
see  display  adv.  pages  1306-7. — Adv. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.'  (See  display 
adv.   pages  1385-140!.) 

CONTROLLERS,    PUMP,    AUTOMATIC 
— See    Controllers,    compressor   and   pump. 

CONTROLLERS,    ROLLING    MILL— 

There  are  three  principal  types  of  rolling 
mills,  and  for  each  of  these  types  electric 
drive  Is  finding  wide  usage  and  superiority 
as  compared  with  the  former  engine  drive: 
these  types  are:  (1)  constant  speed,  (2) 
adjustable  speed,  (3)  reversing.  Although 
the  constant -speed  and  adjustable- speed 
rolls  run  in  one  direction  continuously,  the 
controllers  are  usually  reversible  for  back- 
ing out  In  case  material  sticks,  and  for 
quick  stopping.  Rolling-mill  controllers 
are.  in  nearly  all  cases,  of  the  magnetic 
contactor  type  with  master  switch  control. 
Large  constant -speed  rolls  are  usually 
driven  by  a-c.  slip -ring  Induction  motors 
with  a  flywheel  for  limiting  the  line  cur- 
rents. In  some  cases  a  permanent  step  of 
resistance  Is  placed  In  the  secondary  of  the 
motor,  which  causes  It  to  slow  down  as  the 
load  Increases,  and  so  allows  the  flywheel 
to  give  up  some  of  Its  energy.  In  other 
cases  a  combination  of  relays  and  contac- 
tors Is  used,  which  insert  resistance  In  the 
secondary  circuit  when  the  load  increases 
beyond  a  predetermined  point.  Slip  regu- 
lators of  the  water- rheostat  type  are  also 
used   for   this  purpose. 

On      small      adjustable -speed      rolls     d-c. 

speed  control  Is  obtained  by  a  rheostat  in 
the  shunt-field  circuit.  A-c.  motors  with 
secondary -resistance  speed  control  by 
moans  of  master  switch  and  magnetic  con- 
tactors   ure    also    used.      For    large    equip- 
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ments  the  Kraemer  or  Seherhius  systems 
of  control  are  common  (see  Control  sys- 
tems). Some  manual  control  equipments 
of  this  type  have  been  inatnlled.  but  (he 
majority    are    magnetic. 

Small  reversing  rolling  mills  are  driven 
either  by  ri-c.  BPTies  motors  or  a-c.  slip- 
ring-  motors,  and  In  either  case  a  reversible 
magnetic  controller  arranged  Tor  plugging 
Is  necessary.  For  large  reversing  mills  the 
Ward    Leonard    system    of  control    Is   used. 


<see  Control  » 
Mar 


All  en -Bradley  Co..  286  Greenfield  Ave.. 
Milwaukee.   Wis. 

Allls-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W..  Toronto.  Ont..  Can. 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  &  Myler  Sts..  Hamilton.  Ont.,  Can. 
"Westlnghouae." 

CUTLER-HAMMER  MFC.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Control  Systems 
are  used  extensively  In  steel  mills.  The 
ruggedness  and  simple  design  of  C-H 
Magnetic  Contactors  of  the  butt  contact 
type  havo  been  particularly  valua- 
ble features  In  rolling  mill  control 
systems.  C-H  Magnetic  Contactors  for 
this  service  are  made  of  steel,  Instead 
of  cast  Iron,  because  of  the  better 
magnetic  characteristics,  less  weight 
and  greater  strength  which  the  steel 
Imparts.  These  all-steel  contactors  act 
very  quickly — an  Important  advantage 
In  rapid  reversing  service.  From  the 
standpoint  of  upkeep,  the  snappy  action 
results  in  quick  rupture  of  the  arc  and 
minimum  burning  of  the  contacts.  See 
display  adv.  pages  1225-1230.— Adv. 

Electric  Controller  A  Mfg.  Co.,  The,  27(10 
E.  79th  St..  Cleveland,  Ohio.  "E.  C. 
&.  M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Complete  equipment  for 
the  Scherblus  system  of  speed  control 
described  briefly  under  Control  Systems. 
Also  other  complete  control  equip- 
ments for  main  roll  motors.  See  page 
1S14  for  information  on  G-E  service  to 
steel  mills. — Adv. 

Monitor  Controller  Co..  500-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

Sundh    Electric    Co.,    209   Parkhurst    St.. 


New, 


.   N.  J. 


Takamlne  Commercial   Corp.,   120  Broad' 

way,  New  York,   N.  Y. 
WERT1NGHOUSE    ELECTRIC    &    MFG 
CO.,  Bast  Pittsburgh,  Pa.     (See  display 
adv.    pages   1395-1402.) 
CONTROLLERS,       SERIES-PARALLEL 
—Series- parallel     controllers    are    used    for 
railway  work  and  for  the  trolley  motion  on 
large  cranes,   ore  bridges,   etc.     Drum  con- 
while  magnetic  controllers  with  drum  mas- 
ter   are    used    on    the    lancer    equipments 
tries  and  with 


the  s 


.rtim. 


?uit   ! 


Bite 


full  speed  in  ihe  series  position 

the  motors  are  connected  In  parallel  with 
the  starting  resistors  again  In  circuit  and 
the  equipment  accelerated  to  full  speed 
This  method  has  the  advantage  of  a  slow 
operating  speed  without  series  resistance 
loss,  and  a  low  resistance  loss  on  aecelera- 


Usted.  there  are  made  controllers  of  other 
types  and  for  other  services.  There  are 
also  frequent  occasions  where  a  controller 
has  to  be  designed  for  some  special  service 
for  which  standard  equipment  does  not 
fully  meet  all  requirements.  The  art  of 
controller  design  and  manufacture  has  pro- 
gressed to  such  a  point  that  there  are  prac- 
tically no  problems  In  motor  control  that 
cannot  bo  taken  care  of.  Even  where  the 
sequence  of  operations  Is  very  Intricate 
and  the  service  severe,  special  controllers 
can  usually  be  designed  after  a  study  of 
all  the  conditions  Involved.  Where  former- 
ly intricate  control  called  for  very  elaborate 
mechanical  equipment,  it  Is  now  effected 
by  electrical  control  apparatus  with  a  pre- 
cision and  economy  that  explains  to  a  large 

drive  In  places  where  nothing  but  mechan- 
ical drive  was  believed  to  be  feasible. 
Large  reversing  rolling  mills  in  steel  works 
are  an  Illustration  of  the  combination  of 
motor  and  controller  design  in  successfully 
meeting  the  most  exacting  requirements. 

Manufacturers; 

Allen-Bradley    Co.,     286    Greenfield    Ave., 


Mllw. 


■.   Wis. 


CUTLER-HAMMER     MFO.      CO..     THE. 
Milwaukee,    Wis.       In    addition    to    the 

many  styles  of  standard  controllers 
built  for  general  uses.  The  Cutler- 
Hammer  Mfg.  Co.  builds  controllers  for 
all  sorts  of  special  work.  Wherever  an 
electric  motor  Is  used.  C-H  engineers 
are  prepared  to  design  a  control  system 
which  will  Insure  the  maximum  possible 
service  under  the  operating  conditions 
required.  Because  of  the  extent  and 
variety  of  these  special  control  systems 
It  Is  possible  to  mention  only  a  few 
representative  systems:  Hulett  ma- 
chines, ore  and  coal  unloadera,  car 
dumpers,  ore  bridge*  gas  cock  reversing 
mechanisms,  skip  hoists,  rotating  fur- 
nace tops,  calender  controllers,  etc. 
See  display  adv.  pages  1225-1290.— Adv. 
Electrtr  ——-><- -    •--      ""-    '-'■< 
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;.  79th  s 


:.,   Clei 
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GENERAL     ELECTRIC     CO..      Sclmnef- 

imlv,   N.  T.   (See  adv.  pages  1203-1223.) 

Monitor    Controller    Co..    600-16    E.    Lom- 

liinl  St..  Baltimore.  Md. 
Takamlne   Commercial    Corp.,    120   Broad- 
way. New  York.  N.  Y. 
WESTINGHOL'SB    ELECTRIC    &    MFC 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.    pages    1396-1402.) 
CONTROLLERS,  SPEED -REGULATING 
-Speed  -regulating      controllers      may       be 
either  manual   or   magnetic,    hut   the  speed 
-egulntion    Is    usually    manually    controlled. 
>ven    though   an   automatic   starter  Is  used 
or   starting  and   stopping.      On  direct  cur- 
'    a    rheostat    In    the    armature    circuit 
provides   speeds   below   normal   and   speeds 
above  normal  are  obtained  by  a  shunt -Held 
'.at.     In  some  cases  both  armature  and 
control  arc  obtained  by  one  comblna- 

-_  ..note  control  of  speed  Is  obtained  on 
printing-press  controllers  and  on  large  field 
■heostats.  These  rheostats  are  driven 
'ithcr  by  motor,  a  sole  no  Id -operated  ratchet 
levlce  or  a  solenoid  retarded  hy  a  dashpot. 
n  either  caBe,  the  driving  mechanism  Is 
itrolled  by  push  buttons,  which  cause 
he   speed   to  Increase   or   decrease   as  long 

s  the  proper  push  button   Is  depressed. 

Speed  control  la  also  obtained  by 


.-oiling 

hlch  are  used  to  Inse 
resistance  as  desired. 


(netlc 


Greenfield    Ave. 


A I  t-n- Bradley    Cn., 
Milwaukee.  Wis. 
AUTOMATIC     ELECTRICAL 


Automatic  Switch  Co.,  164  Grand  St.. 
New  York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto,  Ont..  Can. 

Cannrtlan  Westlnghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton,  Ont..  Can. 
-Westlnghouse. " 

CUTLER-HAMMER     MFG.     CO..     THE. 


versing.     See  display  adv.   pages 

1225-1230.— Adv. 
Electric    Blower    Co..    362    Atlantic    Ave.. 

Boston.  Mass. 
rciectrio  Controller  &  Mfg.  Co..  The,  27W 

K.    lath    St.,    Cleveland,    Ohio.      "E.    C. 

A  M." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady.  N.  Y.    (See  adv.  pages  1203-1223.) 
INDUSTRIAL    CONTROLLER    CO..    886 

Greenbush   St..  Milwaukee.   Wis.  "1-C." 
Mason  Regulator  &  Engineering  Co..  Ltd.. 

The,     135-53     Dagcnals     St..     Montreal. 

Monitor  Controller  Co..  600-16  E.  Lom- 
bard St.,  Baltimore,  Md. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St.,  Chicago,  TIL  (See 
display  adv.   page  1286.) 

Rowan  Controller  Co..  The,  308  N.  Hol- 
llday   St..    Baltimore,   Md. 

SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  HT-sSl  W.  34th 
St..  New  York.  N.  Y.  (See  display  adv. 
pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more.  Md.      "Standard-B.iltlmore." 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark.  N.  J. 

Union  Electric  Mfg.  Co..  120  Reed  St.. 
Milwaukee,  Wis.     "Union." 

Ward  Leonard  Electric  Co..  Mt.  Vernon. 
N.   Y. 

WKSTINOHOUSE  ELECTRIC  &  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages  1395-1402.) 


CONTROLLERS,  STARTING  AND 
SPEED.  REGULATING.— S  tar  ting  and 
speed -regulating  controllers  may  be  manual 
or  magnetic.  Manual  controllers  of  the 
face-plate,  drum  or  multiple -lever  typo  are 
used.  The  armature  resistor  (on  d-c.  cir- 
cuits) Is  designed  for  starting  duty  only, 
and  speed  regulation  Is  obtained  by  re- 
sistance in  the  field  circuit.  Face-plate 
sometimes     supplied    with 


of  which  cuts  o 


field  c 


the    l 


:   the  a 


resistance  In    t. ..  

atlng  handle  Is  fastened  to  the  Held  lever 
and.  In  starting,  this  lever  carries  the 
armature  lever  with  it  until  all  armature 
resistance  is  out.  The  armature  lever  is 
held  In  place  by  a  no-voltage  release 
mcchnnlsm,  but  the  field  lever  Is  free  and 
Is  used  to  adjust  the  speed.  On  failure  of 
voltage  both  levers  aro  returned  to  the 
"oft"  position.  Also  see  Controllers,  speed- 
regulating. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.  Wis. 

AUTOMATIC  ELECTRICAL  DEVTCE3 
CO..    120-122    W.    3rd    SL,     Cincinnati. 

Automatic  Switch  Co.,  164  Grand  St.,  New 
York,  N.  Y. 

Canadian  General  Electric  Co.,  Ltd.',  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  Wis.  C-H  Controllers  for 
this  service  include  hoth  manually 
operated  controllers  and  those  operated 
automatically  through  some  form  of 
master  switch.     C-H  Bulletin  2230  is  an 


single  piece  of  apparatus  a  starting 
rheostat  to  bring  the  motor  up  to  nor- 
mal or  full  field  speed,  and  a  Held  rheo- 
stat to  regulate  the  speed  above  nor- 
mal. C-H  Bulletin  6330  Is  an  automatic 
controller   for  adjustable-speed   motors 


provided,  depending,  of  course,  upon  the 
motor  used.  A  multiple  speed  drum 
type  master  switch  gives  the  workman 
ready  control  of  starting,  stopping  and 
regulating  the  motor  speed  from  a  sin- 
gle operating  handle.  Low -voltage 
protection  Imparts  a  feeling  of  security 
to  the  workman  by  insuring  that  the 
motor  cannot  start  again  after  powor 
failure  until  the  master  switch  Is  oper- 
ated. Graduated  dynamic  braking 
brings  the  motor  to  rest  smoothly  and 
quickly  when  the  master  switch  is 
brought  to  the  'stopping  position.  'Bee 
display  adv.  pages  1226-1230.— -Adv. 

El'-ctrlc  Controller  &  Mfg.  Co..  The.  2700 
E.  79th  St..  Cleveland.  Ohio.  "E,  C. 
&  M." 

Q  EN  KRAL  ELECTRIC  CO.,  Schenee- 
t:uK.   N.  Y,   (See  adv.   pages  1213-1223.) 

INDUSTRIAL  CONTROLLER  CO..  88S 
Greenbush  St..  Milwaukee.  Wis.    "I-C." 

Jewell  Klectrtc  Co.,  The,  Munsey  Bldg., 
Baltimore.   Md. 

Monitor  Controller  Co..  600-16  E.  Lom- 
bard St..  Baltimore.  Md. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago,  111.  (See 
display  adv.   page   1286.) 

ROBB1NS  &  MYERS  CO.,  THE.  Lagonda 
Ave.  H  Leah  St.,  Springfield,  Ohio. 


CONTROLLERS 
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SPRAGUE  ELECTRIC  WORKS  OP  GEN- 
ERAL ELECTRIC  CO..  527-581  W.  S4th 
St..  New  York.  N.  T.  (Sea  display  adv. 
pages   1306-1307.) 

Standard- Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard -Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y, 

Union  Electric  Mfg.  Co..  120  Reed  St., 
Milwaukee,  Wis.     "Uemco." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1305-J4O2.) 

CONTROLLERS,  STARTING,  AUTO- 
MATIC—See  Starters,  motor,  automatic 

CONTROLLERS.  STARTING,  PLAIN 
RESISTANCE   TYPE.— See   Rheostats,  mo- 

CONTROLLERB,     STARTING,     SPEED. 

REGULATING    AND    REVERSING.— Con- 
trollers   for   obtaining    this    combination    ol 
(unctions   may    be   either   manual   or  mag- 
netic.    Manual  controllers  of  both  the  face- 
plate   and    drum    type    are    common.      The 
addition  of   the  reversing  feature    to   face- 
plate controllers  requires  not  only  a   com- 
plete additional  set  of  segments  for  cutting 
out  resistance,  but  also  the  necessary  con- 
tacts  for   obtaining    reversal.      It    Is   also 
necessary    to    have    an    Insulated    starting 
ver.     On  drum  controllers  additional  fln- 
irs  and  segments  are  required  for  revers- 
g    and    an    extra    set    of    segments    for 
lttlng  out  resistance  In  the  reverse  dlrec- 

In  some  cases  the  motor  Is  reversed  by 
manual  switch,  an  automatic  starter  ac- 
.  .derates  the  motor,  and  the  speed  Is  regu- 
lated by  a  manual  rheostat.     In  other  cases 
reversal  Is  obtained  by  means  of  magnetic 
Contactors  controlled  by  a  master  switch  or 
push    buttons.      In    fact   It   is   possible   to 
obtain   almost   any  combination  of   manual 
and  automatic  control  of  the  various  func- 
*  Ions,  depending  on  the  nature  of  the  work 
_o  be  done.      Also  see  Controllers,   starting 
and  speed -regulating. 
Manufacturers: 
Allen -Bradley    Co..    286    Greenfield    Ave., 

Milwaukee.  Wis. 
Automatic    Switch    Co.,    154    Grand     St., 

New  York,  N,  Y. 
Canadian   General  Electric  Co..   Ltd..    212 

King  St.,  W..  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 
"  Wen  1 1  ngh  ou  se . " 
Cllne    Electric    Mfg.    Co.,    Fisher   Bldg.. 

Chicago.  111. 
CUTLER-HAMMER  MFQ.  CO.,  THE, 
Milwaukee,  Wis.  C-H  Bulletin  3110  Is 
used  for  decreasing  the  motor  speed 
below  normal  by  the  use  of  an  arma- 
ture resistor.  It  Is  built  for  fan  duty 
and  for  constant- torque  machines. 
Fan -duty  regulators  are  used  with 
ventilating  fans,  centrifugal  pumps  and 
other  loads  on  which  the  torque  de- 
creases with  the  speed.  Constant- 
torque  regulators  are  Intended  for  use 
with  motors  driving  loads  on  which  tht, 
torque  does  not  decrease  with  the 
speed;  for  example,  printing  presses. 
positive     pressure     blowers,      machine 


C-H    Motor  Speed    Regulator 

tools,  etc  C-H  Bulletin  si  so.  a  mul- 
tiple-switch speed  regulator,  is  de- 
signed for  use  with  large  motors  and 
motors  of  medium  slie  in  which  the 
operating  conditions  are  severe.  Speed 
regulation  la  by  armature  resistor  only, 
C-H  Bulletin  3230  Is  a  compound  speed 
regulator  with  both  an  armature  re- 
sistor and  a  shunt  Held  resistor,  the 
latter  being  suitable  for  Increasing  the 
motor  speed  up  to  a  maximum  of  15% 
above  normal.  C-H  Bulletin  3235  Is  or 
the  same  type,  but  is  built  with  mul- 


tiple switches  In  the  armature  circuit 
to  care  for  the  severe  operating  condi- 
tions. See  display  adv.  pages  1226- 
1230.— Adv. 

Electric  Controller  A  Mfg.  Co..  The,  2700 
E.  70th  St.,  Cleveland,  Ohio.  "K.  C. 
&   M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1303-1223.) 

Goodman  Mfg.  Co.,  llalsted  St.  &  48th 
PI..  Chicago,  111.     "Goodman." 

INDUSTRIAL  CONTROLLER  CO.,  886 
Greenbush  St.,  Milwaukee.  Wis.     "I-C." 

Jewell  Electric  Co.,  The,  Munsey  Bldg., 
Baltimore,  Md. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St.,  Baltimore.  Md. 

Rowan  Controller  Co..  The,  308  N.  Hol- 
llday  St.,  Baltimore.  Md. 

SPRAGUE  ELECTRIC  WORKS  OP  GEN- 
ERAL ELECTRIC  CO..  527-631  W.  34th 
St..  New  York.  N.  Y.  (See  display  adv. 
pages   1305-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.      "Standard-Baltimore." 

Sundh    Electric    Co.,    209    Parkhurst    St., 
Newark,  N.  J. 
'   Takamlne   Commercial  Corp.,   120  Broad- 
way, New  York,  N.  Y. 

Union  Blectrlc  Mfg.  Co.,  120  Reed  St.. 
Milwaukee,    Wis.      "Uemco." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WESTINGHOUSE  ELECTRIC  &  MPG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1305-1402.) 

CONTROLLERS,  STARTING.  SPEED- 
REGULATING,  REVERSING  AND 
DYNAMIC-BRAKING.  — Dynamic  braking 
is  obtained  on  drum  controllers  by  means 
of  a  contact   In   the    "'off"  position,    which 

Dynamic  braking  is  obtained  on  magnetic 
controllers  by  means  of  a  spring -closed 
magnetic  contactor  which,  when  de- ener- 
gized, connects  a  resistor  across  the  arma- 
ture. In  some  cases  an  ordinary  shunt 
contactor  Is  used,  the  coll  of  which  Is  con- 


ies motors  are  used,  the  series  field 
>e  Included  In  the  braking  circuit  and 
innectlons  arranged  so  that  braking 
t  flows  through  the  Held  In  the 


3    the 


In    c 


-espects  these  combination  controllers  are 
ilmllar  to  the  foregoing  (see  Controllers, 
itartlng.  speed -regulating  and  reversing). 

Manufacturers: 

Allen-Bradley  Co.,  285  Greenfield  Ave.. 
Milwaukee,  Wis. 

Automatic  Switch  Co..  164  Grand  St.,  New 
York,    N.  Y. 

Browning  ft  Co.,  Victor  R.,  1T701  Lake 
Shore  Blvd.,  Cleveland,  Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghousc  Co..  Ltd.,  San- 
ford  &  Mylcr  Sts..  Hamilton,  Ont.,  Can. 
"  Westlngho  use. " 

Cllne    Electric    Mfg.    Co.,    Fisher    Bldg., 

,    Chicago,  III. 

Cosby  Electric  ft  Machine  Go.^  R.  R.. 
1705  E.  Broad  St.,  Richmond,  Va. 

CUTLER- HAMMER  MFQ.  CO.,  THE 
Milwaukee,  Wis.  Manually  operated  con- 
trollers for  this  work  are  of  the  drum 
controller  type  (aee  controllers,  drum 
type.)  Automatic  controllers,  which 
can  be  classified  under  this  beading  are 
used  largely  In  connection  with  motors 
driving  machine-tools  and  printing 
presses.  C-H  Bulletin  6335  Is  an  auto- 
matic machine-tool  controller.  Speed 
regulation  Is  obtained  by  Held  control. 
Any  desired  range  up  to  six  time*  nor- 
mal can  be  provided,  depending  upon 
the  motor  used.  A  drum-type  master 
switch  provides  for  starting,  stopping, 
and  regulating  the  speed  of  the  motor 
from  a  single  operating  lever.  Low- 
voltage  protection  and  graduated  dy- 
namic braking  are  provided.  C-H  Bul- 
letin 8435  Is  a  self- starting  speed 
regulator,  designed  especially  for  the 
control  of  printing  presses.  In  this 
controller  provision  is  made  for  Increas- 
ing the  speed  100%  above  normal  by 
means  of  shunt  Held  control  and  de- 
creasing the  speed  40%  below  normal 
by  means  of  an  armature  resistor.  The 
Held  rheostat  Is  short-circuited  during 
acceleration,  so  that  the  motor  always 
starts  under  full  field.  Push-button 
master  switches  are  used  for  operating 
See  display  adv.  pages 


1225-1 


—Adv. 


Electric  Controller  &  Mfg.  Co.,  The,  2700 
B.    70th    St.,    Cleveland,    Ohio,      "E.    C. 
ft  M." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1213.) 
INDUSTRIAL    CONTROLLER    CO..    886 
Greenbuab  St..  Milwaukee,  Wis.     "I-C." 
Jewell    Electric   Co.,    The,    Munsey   Bldg., 

Baltimore,  Md. 
Maine    Electric    Co.,    Inc.,    The,    36    Com- 
mercial St.,  Portland,  Me. 
Monitor  Controller   Co.,   500-16  E.   Lom- 
bard St.,  Baltimore,  Md. 
SPRAGUE  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  627-531  W.  24th 
St.,  New  York,  N.  Y.    (See  display  adv. 
pages    1303-1307.) 
Standard    Electric   Machinery   Co.,    Balti- 
more,  Md.      "Standard-Baltimore." 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark,  N.  J. 
Takamlne    Commercial  Corp-,   120  Broad- 
way, New  York,  N.  Y. 
Union    Electric    Mfg.    Co.,    120   Reed    St., 

Milwaukee.   Wis.     "Uemco." 
Ward   Leonard  Electric  Co..   Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1401.) 
CONTROLLERS,  STREET  CAR,  LOCO- 
MOTIVE, VEHICLE  AND  TRUCK.— 
Street-car  controllers  and  those  for  switch- 
ing locomotives  are  almost  always  Of  the 
manually  operated  drum  type  and  employ 
the  series -parallel  principle.  Except  In  the 
case  of  cars  running  In  one  direction  only 
over  loop  terminal  tines  m  controller  la 
placed  on  each  end.of  the  car  or  locomotive, 
but  each  controller  is  arranged  for  revers- 
ing so  that  complete  control  Is  obtainable 
at  either  end.  Similar  controllers  are  used 
for  mine  locomotives  and  storage -battery 
trucks  equipped  with  two  motors.  On  elec- 
tric vehicles,  trucks  and  tractors  with  only 
one  motor  the  control  is  obtained  by  paral- 
lel and  later  aeries  connection  of  the  bat- 
tery sections,  by  straight  rhsostatlc  control 
(the  battery  remaining  always  In  series), 
or  by  rheostatlc  control  combined  with  field 
weakening  for  higher  speeds  (obtained  by 
shunting  the  Held  circuit  or  connecting  the 
Held  colls  in  parallel).  Such  Held  weaken- 
ing Is  also  resorted  to  In  some  types  of 
railway  controllers.  Where  several  loco- 
motives or  motor  cars  are  operated  In  a 
train,  multiple -unit  control  Is  used  (see 
Control  systems,  multiple-unit).  For  char- 
acteristics of  series -parallel  control,  see 
Controllers,  series- parallel. 
Manufacturers: 

AUTOMATIC     ELECTRICAL     DEVICES 
CO..     120-122    W.     3rd    St.,     Cincinnati, 
Ohio. 
Canadian   General  Electric  Co..   Ltd.,    212 

King  St..  W.,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co..    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 
' '  WestI  nghouse." 
Cleveland  Armature  Works,  Inc..  4732-36 

St.  Clair  Ave..  Cleveland.  Ohio. 
CUTLER- HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  (Locomotive,  vehicle 
and  truck).  See  discussion  under  Con- 
trollers, drum.  See  display  adv.  pages 
1326-1230.— Adv. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Furnished  with  all  G-E 
locomotives,  railway  and  Industrial 
types,  and  are  built  also  for  use  In 
ail  kinds  of  railway  service.  Including 
units  for  safety  car  operation,  master 
types  for  multiple  unit  control,  motor 
driven  controllers  for  automatic  sub- 
stations, and  special  controllers  for  use 
with  automotive  motors  applied  to 
electric,  vehicles.  The  K  controller  In 
various  forms  Is  a  popular  type  for 
city  and  Interurban  service.  Its  prin- 
cipal characteristics  have  remained 
unchanged  for  many  years  although 
Improvements  have  been  made  from 
time  to  time.  Features  of  special  con- 
struction Include  separate  power  and 
reverse  cylinders.  Individual  magnetic 
blowout  shields,  cutout  switches'  for 
disconnecting  a  damaged  motor,  parts 
made  easily  replaced  and  provision  for 
emergency  stopping.  (Bulletins  44078 
and  44601.)  See  adv.  pages  1202-1223. 
—Adv. 
Goodman    Mfg.    Co.,    Halsted    St.    A    48th 

PI..  Chicago,  111.     "Goodman." 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark,  N.  J. 
Union    Electric    Mfg.    Co.,    120    Heed    St., 
Milwaukee.  Wis.     (Locomotive,  vehicle 
and  truck.)     "Uemco." 
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Ward   Leonard  Electric  Co.,  Mt.  Vernon, 

N.  T. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh,  Pa.     (See  display 
adv.   pages   1395-1408.)  ' 

CONTROLS  AUTOMATICALLY  GOV- 
ERNING OPENINO  AND  CLOSING  OF 
MOTOR-OPERATED  DOORS  OR  SHUT- 
TERS.—These  are  control  mechanisms 
which  when  operated  either  by  a  push 
button  or  automatic  device,  such  aa  a 
thermostat  or  time  switch,  will  control  the 
operation  of  a  motor  attached  to  a  door 
opening  or  closing  mechanism.  They  are 
applied  to  either  rolling,  sliding,  swinging 
or  lifting  doors  or  bulkheads  In  mines,  on 
docks,  on  ships,  or  In  railroad  shops, 
warehouses,  theaters,  factories,  garages, 
etc.  The  different  types  of  doors  are  oper- 
ated by  the  motor  through  gears  and  pin- 
Ions  In  the  case  of  rolling  doors,  chains  and 
sprockets  for  sliding  or  lifting  doors,  and 
racks  and  pinions  for  swinging  doors.  The 
motor  may  be  so  controlled  aH  to  open  or 
close  the  door  or  to  leave  It  In  any  desired 
position.  The  control  may  be  operated  by 
hand  as  well  as  automatically.  Such  con- 
trol sets  may  be  provided  as  a  protective 
measure  In  case  of  tire  or  other  emergency. 
or  for  convenience  In  remote -control  opera- 
tion under  normal  conditions. 
Manufacturer*; 
Carter-Crane   Controls.    122   S.    Michigan 

Ave..  Chicago.  III. 
CONTROLS,      AUTOMOBILE       HEAD. 
LIGHT— These  are  devices   for  controlling 
the  direction  or  the  headlight  beam.     Their 
purpose  Is  to  furnish  a  means  to  Illuminate 
the  road  when  the  automobile  Is  taking  » 
turn  in  the  road  or  going  over  the  top  of  a 
hill.     The  headlights  may  be  connected   to 
the    steering   mechanism    through    gearing. 
gtvlne   automatic   control    of  lateral    direc- 
tion,  or   manual   control   may   be   provided 
for  turning  or  tilting  the  headlights.     Such 
controls  are  not  yet  widely  used. 
Manufacturers: 
Brings   &   Stratton  Co.,    1017   Louis  Ave., 

Milwaukee.   Wis.      "Banco." 
NATIONAL    ELECTRIC    CONTROLLER 
CO..  161  Whiting  St..  Chicago,  III.     (See 
display   adv.   page  1286.) 
CONUS— Trade  name  for  oil  cups  manu- 
factured  by   American   Galeo,   Inc..   Grand 
Central  Palace,  New  York,  N.  Y. 

CONVECTION.— Circulation  of  a  fluid 
(either  gas  or  liquid)  caused  by  differences 
In  temperature  or  specific  gravity  In  dif- 
ferent places.  Often  caused  In  electrolytes 
by  the  concentration  of  electric  current  at 
a.  small  electrode  causing  local  heating  an( 
thus  self -genera  ted  circulation  or  convec- 
tion; also  by  the  current  either  taking  at 
Ion  out  or  putting  an  Ion  Into  the  electro 
lyte,  thereby  making  It  specifically  llghtei 
or  heavier  at  the  immediate  surface  of  thi 
electrode,  and  causing  it  to  rise  or  fall 
Evolution  of  gas  at  an  electrode  also  make! 
the  electrolyte  there  specifically  lighter 
and  causes  a  convection  current  upward 
the  gas  bubbles  also  mechanically  earn 
electrolyte  upward  by  friction  as  they  rise 
CONVE  NO.— Trade  name  for  cord  con- 
nectors and  Iflmn  ndnnler. 
by  thi  ___ 
Chicago.   111. 

CONVE  NO- LITE.— Trade  name  foi 
equipment  for  adapting  old  lighting  fixture; 
to  modern  needs  manufactured  by  the 
Convenollte  Co..  221  N.  Wella  St.,  Chicago, 
111. 

CONVENOL1TE  CO.,  THE.— 231  N 
Wells  St..  Chicago,  111.  Manufacturer  of 
lighting      flj 

adapters.    General  dlstrlbut 
&  Hera.  231  N.  Wells  St.,  Chicago.  III. 

CONVERSION  PRODUCTS  CORP.— 14S 
Broadway.  New  York,  N.  Y.  Manufacturer 
of  rust-preventing,  cutting  and  extruding 
compounds.  Business  established  1920. 
President.  Darwin  R.  James,  Jr. ;  vice- 
president  and  treasurer,  William  H.  Buell: 
vice-president  and  general  manager,  H.  C. 
Wilson;  secretary.  Lester  C.  Burdette. 
Factories,   Newark.  N.  J.;   Lowell.  Mass. 

CON  VERT- A- CAP.— Trade  name  for 
convertible  attachment  plug  manufactured 
by  the-  Benjamin  Electric  Mfg.  Co.,  80S  "" 
Washington  Blvd.,  Chicago.  111. 

CONVERTER.— The  A.  I.  E.  E.  Star 
ardixation  Rules  define  a  converter  as 
machine  employing  mechanical  rotation 
changing  electrical  energy  from  one  fo 
Into  another."     Under  this  broad  dt-unlt! 

(ypes,    of    which    the    principal    ones    a: 


D-c.  converter,  which  converts  a  direct 
current  of  one  voltage  to  a  direct  current 
of  another  voltage   (this  Is  often   called   a 

dynamotor);  synchronous  converter  and  the 


into 


,    which    i 


verts      direct       ._ _ 

current;  frequency  converter  (often  called 
frequency  changer)  which  converts  an  al- 
ternating current  of  one  frequency  into  an 
alternating  current  of  another  frequency; 
phase  converter,  which  converts  a  single- 
phase  alternating  current  into  a  polyphase 
alternating  current,  or  the  reverse,  but 
usually    the    former.      Cascade    converters. 

are  generally  double  or  even  triple  ma- 
chines, the  frequency  and  phase  converters 
being  usually  motor- generator  sets. 

CONVERTER,  BOOSTER.— A  combina- 
tion of  a  synchronous  converter  with  a 
generator,  usually  an  alternator,  on  the 
same  shaft.  The  generator  armature  is 
connected  in  series  with  the  main  circuit 
and  thus  the  voltage  is  increased  or  de- 
creased by  changing  and  reversing  direc- 
tion of  the  excitation  of  the  booster. 

CONVERTER,      CASCADE.— A      machine 

induction  machine  built 
the  same  snail  with  a  double -current 
lc hi  ne,    the    secondary    of    the    Induction 

.chine  being  electrically  " 


I    of    I 


mblc- 


The  Induction  machlm  .   . 

in  mechanically  driving  the  double -current 
machine  and  (2)  as  a  transformer  and  fre- 
quency changer,  in  giving  power  electrically 


r  In  the  United  States  has  worked 
the  use  of  the  cascade  converter 
country.     The  cascade  outfit,  which 


simple  n 


s  the 

CONVERTER,  COMMUTATING-POLE.- 
A  synchronous  converter  equipped  wltl 
narrow  auxiliary  poles,  midway  betweei 
the  main  poles.  These  are  excited  with  I 
few  turns  carrying  the  main  direct  current 
In  this  way  a  field  for  commutation  is  pro 
duced  which'  Is  proportional  to  the  curren 
to  he  commutated.  Improved  commutatloi 
Is  obtained,  which  also  makes  possible 
higher  speeds  and  smaller  machines. 

CONVERTER,       COMPOUND.— A       syn- 


chro 


Bids 


with  a 

eld  winding.     With  this 

Ihus  kept 


the 


under  Increasing  toad.    The  oi .      . 

differs  from  that  In  a  d-c.  generator.  It 
the    converter    the   effect    of   the    increase* 

which,  in  connection  with  the  series  re- 
actance, raises  the  a-c.  voltage  at  the  con- 
verter terminals.  The  d-c.  voltage,  main 
talnlng  a  constant  relation  to  the  alternat- 
ing, Is  correspondingly  raised.  This  method 
Is  only  available  for  maintaining  constan 
d-c.  voltage  or  for  slight  Increases.  Se. 
also  Converter,  synchronous. 

CONVERTER,  INVERTED.  — A  syn 
chronous  converter  reversed  In  Its  functioi 
so  that  It  changes  d-c.  power  into  a-c 
power.  If  it  is  not  in  parallel  on  the  a-c 
side  with  other  synchronous  machines.  I 
loses  Its  synchronous  speed  characterise 
and  acquires  the  speed  characteristic  of  i 
d-c.  shunt  of  compound  motor.  Since  thi 
speed  depends  largely  upon  the  field 
strength,  which  in  turn  depends 
magnitude  and  phase  of  the  altt 
■  ■   therefore  i 


quency 
leadlng 


with 


t,  respectively. 
H  is  ucBirauie  tu  provide  the  Inverted  con- 
verter with  a  speed-limiting  device  or  e 
speed-control  combination  if  it  Is  likely  to 
supply  large  lagging  currents.  Inverted 
converters  have  a  much  more  limited 
than  the  "direct"  or  "normal"  conve 
but  are  occasionally  used  for  changing 
power  to  a-c.  power  when  the  former  is  the 
only  kind  available  and  a  small  amor  *  ' 
the  latter  Is  desired.  Synchronous 
vortera  sometimes  become  Inverted 
dentally,  for  example,  in  case  of  a 
circuit  on  the  a-c.  side,  In  which 
speed -1 1ml  ting    devices,    i 

1SS 


verse-power  relays  a 


CONVERTER,  ROTARY.— A  name  very 
commonly  used  for  synchronous  converter. 
See  Converter,  synchronous. 

CONVERTER  SALES  CO.,  INC.— 116 
Market  St..  Newark.  N.  J.  Manufacturer 
of  cable  and  wire  lugs.  President,  Morris 
I.efkowitz;  secretary  and  treasurer,  Max 
Tlschler. 

CONVERTER,  SINGLE-PHASE.— While 
for  most  purposes  the  single-phase  syn- 
chronous convtrter  Is  Inferior  to  the  poly- 
phase converter.  In  small  sizes  for  motion- 
picture  projection  lamps  or  battery- charg- 
ing service  its  simplicity,  as  compared  with 
a  motor -gen  era  tor,  commends  it  and,  on 
account  of  the  relatively  small  current, 
commutation  difficulties  can  be  eliminated 
by  proper  design. 

CONVERTER,  SPLIT-POLE.— A  syn- 
chronous converter  designed  to  adjust  the 
d-c.  e.  m.  f.  by  changing  the  distribution 
of  the  flux  In  the  poles.  This  is  done  by 
having  one  or  sometimes  two  narrow  aux- 
iliary poles  at  the  sides  or  the  main  poles. 
These  regulating  poles  have  a  separate 
winding  and  by  changing  their  excitation 
the  flux  distribution  curve  In  the  pole  faces 
is  changed.  In  the  case  of  a  three-phase 
or  six-phase  converter  the  Increased  flux 
wilt  be  effective  in  raising  the  d-c.  e.  ro.  f. 
while  not  reacting  on  the  alternating  cur- 
rent. A  variation  of  as  much  aa  26%  can 
be  obtained  in  this  way.  These  are  some- 
times     called      regulating -polo      converters. 

CONVERTER,   SYNCHRONOUS— A  ma- 

d-c.  power.  It  consists  of  a  rotating  arma- 
ture and  commutator  and  fixed  fields  with 
windings  like  those  of  a  shunt  or  a  com- 
pound d-c.  generator.  In  addition,  slip 
rings  are  built  on  the  other  end  of  the 
shaft  and  connected  to  the  armature  wind- 
ings so  that  alternating  currents  may  pass 
through  them.  It  thus  combines  tho  opera- 
tion of  a  synchronous  motor  and  a  d-c, 
generator  In  one  machine. 

Synchronous  converters  may  be  either 
single -phase  or  polyphase,  but  the  poly- 
phase type  of  three  or  six  phases  is  most 
common.  The  larger  the  number  of  phases 
the  greater  the  output  per  unit  weight  of 
the  machine,  though  there  Is  little  gain  In 
operating  with  more  than  six  phases  and 
this  Is  the  number  generally  used  In  large 
converters.  These  converters  can  be  de- 
signed for  any  voltage  at  which  d-c.  gen- 


In    the    following   table.    In    which   i 
shown      the      corresponding      line 
ratios: 


Ratio  Ratio 

effective       effective 
i-c  to  d-c.  alternating 

voltages       currents 

Single   phase 0.71  1.50 

Three  phase 0.61  1.00 

Two  phase  diametrical. ...0.71  0.75 

Two    phase    adjacent 

brushes  (four  phase).. .0.50  0.75 

Six    phase    adjacent 

brushes   _ - 0.35  0.50 

These  ratios  are  derived  as  follows:     The 
maximum  a-c.  single  or  two-phase  voltage 
Is  equal   to  the  d-c.   voltage.     The  ratio  oi 
to  the  single  - 


Number  oi 


the  thrc 


equilat 

diameter  of  the  circle.     The  effective   

are  equal  to  0.701  times  the  maximum  val- 
ues.     These    voltage    ratios    are    based    on 


these.  The  current  ratios  are  based  o 
relation  of  input  and  output  for  each  cose. 
The  efficiency  Is  always  high  and  la  here 
assumed  at  9(%.  The  power-factor  is 
taken  as  unity. 

Voltage  control  on  the  d-c.  side  of  syn- 
chronous converters  Is  accomplished  (1)  by 
cbntrolling  the  alternating  voltage  supplied 
to  the  slip  rings  or  (Z)  by  changing  the 
magnitude  and  distribution  of  the  flux  un- 
■   -—      The   first   methoi'    ,_ 


age   regulator,   commonly  t 


:.    VOlt- 


Inducl 


-..  aide;  (b)  by 
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q  synchronous  booster  which  Is  built  on 
the  same  shaft  as  the  armature  of  the 
converter  and  connected  in  aeries  with  II 
so  that  the  voltage  of  the  booster  may  add 


by  changes  in  the  excitation  so  that  thi 
voltage  drop  at  the  slip  rings  is  correspond- 
ingly varied.  The  second  method  Is  carried 
out  by  having  the  pole  cores  divided,  or 
split.  Into  two  or  three  parts,  each  part 
being  provided  with  a  field  winding.  Since 
the  counter  a-c.  voltage  of  the  converter 
depends  upon  the  total  number  of  lines  of 
force  per  pole  and  upon  their  distribution, 
while  the  d-c.  voltage  depends  upon  the 
total  number  of  lines  of  force  but  not  upon 
their  distribution,  this  split-pole  arrange- 
ment  provides  a  means  of  changing  either 
the  direct  Or  the  alternating  voltage  Inde- 
pendent of  the  other. 

The  power-factor  of  a  synchronous  con- 
verter can  be  controlled  by  Its  excitation 
In  the  same  way  as  that  of  the  synchronous 
motor.  It  Is  not  advisable  to  operate  a 
synchronous  converter  near  full  toad  at  a 
power-factor  much  below  unity  on  account 
of  the  Increase  In  heating,  which  Is  greater 
In  the  converter  than  In  the  motor  for  low 
power- factor. 

The  starting  and  the  bringing  up  to  nor- 
mal speed  of  synchronous  converters  may 
done  by  driving  them  with  an  auxiliary 
motor,  usually  of  the  a-c.  Induction  type; 
by  supplying  the  d-c.  side  with  direct  cur- 
rent and  running  the  machine  up  to  normal 
■peed  aa  a  shunt  motor;  or  by  supplying 
the  a-c.  side  with  alternating  current  at 
reduced  voltage  on  starting,  and  running 
the  machine  up  nearly  to  synchronous 
■peed  as  an  Induction  motor.  In  the  latter 
case,  the  machines  usually  reach  syn- 
chronous speed  and  then  become  synchro- 
nous motors.  In  starting  with  alternating 
current,  the  shunt  field  windings  are  corn- 
transformer  action  between  the  armature 
and  Held  coils,  and  it  1b  not  unusual  to  lift 
the  brushes  off  the  commutator  to  prevent 
the  sparking  which  occurs  at  the  brushes 
at  starting. 

Hunting,  or  pulsation  In  the  angular 
velocity,  sometimes  occurs  with  converters 
as  with  other  synchronous  machines.  This 
Is  caused  by  sudden  changes  In  load  Or  in 
the  applied  voltage,  or  by  pulsations  In 
the  speed  of  the  alternators  supplying  the 
converters.  This  hunting  la  practically 
eliminated  by  placing  damping  grids  In  the 
pole  faces.  These  grids  are  also  useful  in 
giving   a  starting   torque  aa   an   Induction 

Parallel   operation    of   synchronous   con- 

they  are  usually  connected  to  the  sec- 
ondaries of  separate  transformers  on  the 
a-c.  side,  the  primaries  of  these  trans- 
formers being  In  parallel.  The  division  of 
the  load  la  controlled  by  the  excitation, 
as  It  is  with  d-c.  generators. 

Transformer  connections  for  three-phase 
converters  may  be  either  delta  or  star 
<Y>.  With  the  latter  connection,  the  neu- 
tral of  the  X  may  be  connected  to  the 
neutral  of  a  three-wire  d-c.  distribution 
system  supplied  by  the  converter.  If  this 
arrangement  Is  used.  It  Is  frequently  desir- 
able to  provide  a.  xlgzag-Y  In  which  each 
leg  of  the  T  Is  made  up  of  two  equal  sec- 
ondaries from  separate  transformers  adding 
their  voltages  at  60°.  By  this  means  the 
magnetic  unbalance  in.  the  transformer 
cores  which  exists  In  the  simple  Y  when  an 
unbalanced  load  Is  on  tbe  three-wire  sys- 
tem is  practically  eliminated.  Transformer 
connections  for  six -phase  converters  err 
y  diametral;  I.  e.,  three  trans- 


ondarles    an 


former  i ...._    

lively  across  what  would  be  diameters  of 
a  two-pole  converter  armature,  these  diam- 
eters being  120°  apart.  In  this  manner  a 
three-phase  supply  operates  a  six-phase 
converter.  Double- delta  and  double -star 
are  other  transformer  connections  also  used 
to  operate  six-phase  converters  from  three- 
phase  sources.  Double  T's  may  be  used  to 
supply     six -phase     converters     from     two- 


both  motor  and  generator  action,  the  actual 
current  at  any  instant  Is  the  difference 
between  the  a-c.  and  d-c.  components. 
The  effective  current  is  thus.  In  the  case 
of  polyphase  converters,  smaller  than  that 
of  a  generator  of  equal  output,  and  de- 
creases as  the  number  of  phases  Increases. 
For  a  machine  of  given  dimensions,  the 
relati v*   average    armature   current   losses 


Single -phase 

Three-phase   . 

Two-phase  (4-phase) 

Six-phase  converter. 0.2T 

With  decreasing  power-factor  these  ra- 
tios are  rapidly  Increased. 

Since  the  commutator  has  to  carry  the 
whole  of  the  direct  current,  It  Is  relatively 
larger  In  a  polyphase  converter  than  In  a 
generator  or  motor.  With  increase  of  fre- 
quency, design  becomes  more  difficult,  so 
that  while  successful  converters  are  built 
for  SO  cycles,  SB-cycle  current  has  generally 
been  provided  where  many  converters  were 
to  be  used,  as  In  the  case  of  electric  rail- 


It  Is  possible  to  run  converters  to  change 
from  direct  to  alternating  current,  under 
which  condition  the  converter  la  said  to  be 
"inverted."  A  weakening  or  the  field,  due 
to  armature  reactions,  Is  then  liable  to 
develop  under  certain  conditions,  which  re- 
sults In  dangerously  excessive  speed.  Thus 
whenever  there  Is  likelihood  of  d-c.  driving, 
as  when  charging  batteries  or  operating 
in  parallel  on  the  d-c.  side,  a  speed-limit- 
ing device  Is  advisable. 

Since  there  Is  no  mechanical  connection 
to  any  other  machine  to  bring  about  end 
play  of  the  shaft,  commutator  scoring  Is 
particularly  liable  to  occur  In  these  con- 
verters. For  this  reason  magnetic  or  me- 
chanical shaft  oscillators  to  produce  peri- 
odical end  motion  are  often  used. 

The    principal    applications    and    list    of 

are  given  under  Converters,  synchronous, 
applications   Of. 

CONVERTERS,  FREQUENCY.  —  Ma- 

chines, commonly  known  aa  frequency 
changers,  which  consist  usually  of  a  motor- 
generator  Bet  and  are  used  to  change  a-c. 
power  from  one  frequency  In  one  circuit 
to  another  frequency  In  another  circuit 
The  most  common  arrangement  consists  of 
a  synchronous  motor  driving  a  synchronous 
alternator.  Such  sets  are  reversible  so  that 
power  may  flow  In  either  direction  as  de- 
sired. They  are  used  to  tie  systems  of 
different  frequencies  together,  as  well  as 
supply  power  in  one  direction  only  to  cer- 
tain circuits.  Another  type  of  frequency 
converter  consists  of  a  wound -rotor  Induc- 
tion machine  driven  by  any  suitable  motor. 
The  frequency  of  the  current  in  the  sec- 
ondary of  the  Induction  machine  depends 
upon  the  slip  of  the  rotor  and  may  be  fixed 
at  any  desired  value  by  the  speed  of  the 
driving  motor.  Induction- type  frequency 
changers  are  used  to  a  very  limited  extent 
on  account  of  difficulty  In  adapting  the 
speed  of  the  driving  motor  to  the  required 
frequency,  poor  voltage  regulation  and 
their  not  being  easily  reversible.  Fre- 
quency converters  are  made  in  sixes  up  to 
15.000  kv-a.;  the  largest  In  the  world,  which 
Is  rated  at  that  figure,  la  Installed  In  the 
Battle  Creek.  Mich.,  station  of  the  Con- 
sumers Power  Co.     For  telephone  frequency 


AJax  Elect  roth  erm  I  e  Corp.,  636  E.  State 
St..   Trenton.   N.   J. 

Aliis-Chalmers.Mfg.  Co..  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO..  12th  &  Cran- 
berry Sts..  Erie,  Pa. 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,   W.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  frequency- ___. 
Sets  can  be  made  up  of  two  aym 
ous  machines  or  one  Induction  ana  one 
synchronous.  Synchronous  motors 
made  by  this  company  are  equipped 
with  special  windings  which  prevent 
hunting  and  aid  In  starting.  If  the 
two  sets  are  of  different  characteris- 
tics the  division  of  load,  which  varies 
with  a  given  stator  setting,  cannot 
easily  be  changed.  With  the  G-E 
phase  shifter,  successfully  developed 
for  this  purpose,  the  load  can  be  shift- 
ed from  one  machine  to  another  dur- 
ing actual  operation.  Other  points  on 
loading,  excitation,  selection  of  speeds 
and  applications  are  fully  explained  In 
Bulletin  42562A.  See  adv.  pages  1203- 
1283.— Adv. 

Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St.,  Toronto, 
Ont.,  Can. 

Lelch   Electric  Co..   Genoa.   III. 

Rldgway  Dynamo  A  Engine  Co.,  120  Elec- 
tric Ave.,  Rldgway.  Pa. 


Standard   Electric   Machinery  Co.,    Balti- 
more, Md.     "Standard -Baltimore." 
WESTING  HOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.   pages  1395-1402.) 
CONVERTERS,    HARMONIC— These  are 
an  assembly  of  pole -changers,  colls,   trans- 
formers,   etc.,    for    generating,   alternating 
current   of   several    frequencies   for   ringing 
party-line  bells  In  a  telephone  system. 

CONVERTERS,  MISCELLANEOUS.— 

There  are  many  applications  of  converters 
other  than  thoae  listed  above,  and  the 
machines  are  generally  developed  by  the 
manufacturers  to  meet  special  conditions. 
Some  of  the  forms  these  may  take  are  de- 
scribed above,  such  as  Inverted,  cascade. 
compound,  com  mutating- pole,  split-pole  or 
booster  converted.  In  addition  to  these 
types  there  are  other  converters  for  special 
purposes,  such  as  to  provide  telephone 
ringing  current.  One  form  of  converter  for 
this  purpose  Is  similar  to  a.  vibrating- type 
rectifier,  and  converts  60-cycle  current  to 
pulsating  current  for  ringing  polarised  and 
biased    telephone   bells.      (Also    see    Rectl- 


Adslt    Laboratories,    The.    82E   Hennepin 

Ave.,  Minneapolis.  Minn. 
AJax  Electrothermlc   Corp..    638  E.    State 

St.,   Trenton.   N.  J.      (Frequency.) 
Canadian  General  Electric  Co..   Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 
"Westlnghouse." 
Eck  Dynamo   &  Motor  Co..   Mill  A    Main 

Sts.,  Belleville,  N.  J. 
Ideal    Electric   A    Mfg.    Co.,    The,    153    E. 

Eth  St..  Mansfield.  Ohio. 
KELLOGG  SWITCHBOARD  A   SUPPLY 
CO.,  Adams  A  Aberdeen  Sts..   Chicago, 
111.      (See  display  adv.  page  1S2T.) 
Lelch  Electric  Co.,  Genoa,  III. 
Standard  Electric  Machinery   Co.,   Balti- 
more. Md.     '  'Standard-  Baltimore." 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
ad,v.   pages    1395-1402.) 
CONVERTERS,      SYNCHRONOUS,      AP- 
PLICATIONS  OF — Synchronous  converters 
are   generally   used   to  convert  alternating 
to    direct    current.      They    are    very    ex- 
tensively used  for  furnishing  d-c.  power  to 
electric  railways  and  to  three-wire  distribu- 
tion   systems    In    Industrial    and    congested 
districts  where  the  load  Is  large.    They  are 
also   used    for   storage -battery   charging   In 
large   garages,    where    numerous   batteries 
are   charged   or  a  fleet  of  electric   vehicles 
kept.      Some   large  motion -picture  theaters 
use   synchronous   converters   to   supply    the 
arc,  as  a  d-c.  arc  gives  better  results  than 
an   a-c.   arc,   and   a   synchronous    converter 
Is  a  more  efficient  means  of  obtaining  di- 
rect   current    than    a   motor- gen  era  tor    or 
rectifier.     Synchronous  converters  are  also 
used  for  electrolytic  work  and  for  mlscel- 
Isneous  laboratory  purposes. 

In    sizes  above   200   kw.    the   synchronous 

obtaining  direct  current  from  an  a-c.  sys- 
tem and  Is  very  generally  employed  by  the 
large  Edison  central -station  systems  for 
this  purpose.  For  this  service  the  con- 
verter set  consists  of  a  transformer  which 
reduces  the  a-c.  pressure  to  the  converter 
voltage,  a  potential  regulator  In  the  a-e. 
leads  and  the  converter  Itself.  The  con- 
verter receives  current  through  collector 
rings  on  the  a-c.  side  and  delivers  It  from 
a  commutator  and  brushes  on  the  d-c,  side. 
The  converter  as  designed  for  lighting  and 
power  service  has  a  simple  Bhunt  field 
(with  Interpoles  of  60  cycle).  For  electric 
railway  service,  the  fluctuating  load  neces- 
sitates a  compound  wound  field  and  the 
Induction  regulator  Is  not  used. 
Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 
BODINE   ELECTRIC  CO.,   2264  W.   Ohio 

St.,  Chicago,  III. 
Canadian   General  Electric   Co.,   Ltd.,   211 

King  SI.,  W..  Toronto.  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton.  Ont.,  Can. 
'"WeBtlnghouse." 
Chandeysson   Electric   Co.,    1092   Bingham 

Ave.,  St.  Louis,  Mo. 
Colonial  Fan  A  Motor  Co.,  The,  Warren, 

Ohio.      "Colonial." 
Eck   Dynamo   A   Motor  Co..  Mill  A   Main 

Sts.,  Belleville.  N.  J. 
Electromotor    Co.,    32-40    S.    Clinton    St.. 
Chicago,  111. 
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GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  G-E  synchronous  convert- 
ers are  well  known  through  their  ex- 
tensive use  by  railroads,  electric  light 
and  power  plants,  coal  mines  and  large 
industrial  projects  and  electro- chemi- 
cal  operations  In  all  sections  of  the 
country.  The  commutating  polo  syn- 
chronous converter,  introduced  by  the 
General  Electric  Company,  has  been 
so   successful   In   operation    that   it   is 


G-E   Synchrono 


i  Converter 


now  practically  a  standard  design  for 
all  the  larger  sizes.  These  machines 
in  the  smaller  sizes  are  especially  suit- 
able for  railway  substation  equipment 
subjected  to  infrequent  peak  loads.  A 
momentary  capacity  of  three  times 
normal  load  allows  the  selection  of 
substation  units  with  less  regard  to 
limitations  Imposed  by  occasional  peaks. 
For  low- voltage  Industrial  and  electro- 
lytic work,  the  regulating  pole  or 
booster  type  of  synchronous  converter 
is  recommended.  (Bulletin  42600.)  See 
adv.  pages  1203-1223.— Adv. 
Great    Lakes   Electric   Mfg.   Co.,    11-17   S. 

Desplalnes  St..   Chicago,   111. 
Ideal    Electric    &    Mfg.    Co.,    The.    153    E. 

Sth  St..  Mansfield.  Ohio. 
NORTHWESTERN    ELECTRIC    CO.,    (08 

8.  Hoyne  St..  Chicago.  III.     "Martin." 
PEERLESS     ELECTRIC     CO..     Warren, 
Ohio.     "Peerless."      (See   display    adv. 
page    1308.) 
Standard   Electric  Machinery  Co..   Balti- 
more, Md.    "Standard -Bait  I  more." 
Wagner  Electric  Mfg.  Co..  6100  Plymouth 

Ave.,  St.  Louis,  Mo. 
Wesche  Electric  Co.,   B.  A..   1622-38  Vine 

St.,  Cincinnati.  Ohio. 
WESTINQHOUSB  ELECTRIC  ft  MFO. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
CONVEYORS,  BELT  TYPE.— The  belt 
type  conveyor  Is  the  simplest  type  of  power 
conveyor.  A  large  number  of  different 
forms  are  used,  depending  upon  the  prod- 
uct to  be  carried.  In  some  cases  a  light 
cotton  belt  is  supported  on  and  driven 
over  a  smooth  wooden  board.  This  If 
used  for  handling  very  light  products. 
Larger  belts  nearly  always  run  over  steel 
rollers.  The  belt  Is  driven  by  the  end 
roller,  which  may  be  turned  by  a  motor 
or  operated  by  a  belt  from  a  line  shaft. 
Heavy  rubber  and  canvas  belts  are  used 
for  the  heavier  products.  Steel  belt  guides 
forming  sides  to  keep  the  articles  carried 
In  position  are  used  on  many  belts.  The 
wide  variation  In  usti  of  these  belts  gives 
many  special  features,  as  in  the  case  of 
a  belt  carrying  coal  or  other  bulk  ma- 
terial, which  has  the  outer  pulleys  ot 
Idlers  over  which  the  belt  runs  tilled  up 
to  form  a  slight  but  continuous  trough  In 
the  belt. 

A  modification  of  this  type  is  known  on 
the  slat  type.  It  has  a  sort  of  endless 
chain  composed  of  wooden  slats  across  the 
direction  of  travel  of  the  conveyor.  This 
type  la  used  for  heavy  work.  Chain  con- 
veyors are  also  used,  being  provided  with 
catches  to  haul  trays,  boxes,  etc.,  in  which 
I  he  products  are  placed. 
Manufacturers: 
Alvey  -Ferguson      Co.,      The,      Cincinnati, 

Ohio. 
Alvey    Mfg.    Co.,    3200    S.    Broadway,    St, 


lartlet 


:    Son    < 


>.,   The   C.   O., 


Haslett    Spiral    Chute    Co.,    The,    610    N. 

61st   St.,    Philadelphia,   Pa. 
Jeffrey    Mfg.     Co.,    1st    Ave.    &    4th    St. 

Columbus,  Ohio. 
Kennedy   Van   Saun   Mfg.   ft   Engineering 

Corp.,  IB0  Broadway,  New  York.    N.   Y. 
Lam  son  Co.,   The,   100  Boylston  St.,  Bob- 

LINK-BEI.T  CO.,    129   W.    39th   St.,    Chi- 
cago.  111.     -'Link-Belt." 


Portable    Machinery    Co.,    Inc.,    Passaic, 
N.  J. 

Pyott  Co.,  George  W..  North  Ave.  &  No- 
ble  St.,   Chicago,    111. 
Robins  Conveying  Belt  Co.,  13  Park  Row. 

New   York,    N.   Y.      "Hunt." 
Ruboil  Belting  Co..  41  N.  10th  St.,   Phila- 
delphia, Pa.     "Ruboil." 
Webster  Mfg.    Co.,   Tlffln.   Ohio. 
Well«r   Mfg.    Co..    1S20    N.    Kostner   Ave.. 

Chicago.   III.     "Weller  Made." 
Worthington  Fump  ft  Machinery  Co.,  116 

Broadway,  New  York,  N.  Y. 
CONVEYORS,  BUCKET  TYPE.— Bucket 
type  conveyors  are  used  in  handling  coal. 
stone  and  other  loose  material  that  Is 
handled  in  large  quantities.  They  con- 
sist essentially  of  a  long  chain  having 
buckets  suspended  between  the  two  outer 
The    buckets    generally    ov ""'"" 


small  amount  so  that  material  will  not  fal 
between  them.  The  chain  which  carrier 
the  buckets  is  usually  driven  by  a  moto: 
through   suitable   reduction    gearing. 


The  chain  may  run  either  in  a  horizontal, 
vertical-  or  inclined  plane.  At  the  turns 
special  Idler  wheels,   or  driving  wheels  are 

,,..         pm..     - . ,.     .....w„..t     dl„. 

.__.    _3    that 

_    spilled    and 

so  that.  In  a  power  plant,  (or  Instance, 
the  coal  may  be  carried  up  to  the  top 
of  the  bunkers  then  turned  back  Into  the 
horizontal  plane  again  and  delivered  to  the 
bunkers  where  the  discharger  auto- 
matlcalty  dumps  the  bucket.  Bucket  con- 
veyors are  very  widely  used  in  many  In- 
dustries and  nearly  all  of  them  operate  In 
the  same  general  manner. 
Manufacturers: 
Alvey- Ferguson      Co.,      The.      Cincinnati, 

Ohio. 
Caldwell   ft   Son   Co..   H.   W.,    nth    St.    ft 

Western   Ave..    Chicago,   III. 
Haslett    Spiral    Chute    Co.,    The,    G10    N. 

Slst   St..  Philadelphia,   Pa- 
Jeffrey    Mfg.    Co.,    1st    Ave.    ft    4th    St., 

Columbus.  Ohio. 
Kennedy   Van   Saun    Mfg.   &    Engineering 


LINK-BELT  t 


.    329   ■ 


New 


.  N.  '_ 

.    39th  St..    Chi. 


Me  ad -Morrison     Mfg.     Co..     125     Prescoti 

St.,    East   Boston.    Mass.      "McCaslln." 

PVOtt  Co.,  George  W..  North  Ave.  ft  No- 

,   III. 

_ „    _    ..    41   I 

delphla.  Pa.     "Ruboil. 
Webster  Mfg.  Co..  Tiffin,  Ohio. 
Weller   Mfg.    Co..    1820    N.    Kostner  Ave., 

Chicago.   111.      "Weller  Made." 
Worthington  Pump  ft  Machinery  Co.,  116 

Broadway.  New  York,  N.  Y. 
CONVEYORS,  PNEUMATIC  TYPE.— 
Pneumatic  conveyors  are  used  to  handle 
ashes,  grain,  coke,  lime,  cement,  food  prod- 
ucts, etc.  They  usually  operate  by  creat- 
ing a  suction  in  a  pipe  and  drawing  the 
material  along.  The  suction  Is  generally 
provided  by  a  motor- driven  high-speed 
centrifugal  suction  blower  attached  to  the 
outlet  of  the  pipe.  For  long  distance? 
compressed  air  Is  used  Instead  of  auction. 
The  size  and  construction  of  the  pipe  Is 
varied.  For  handling  ashes  a  cast  Iron  pipe 
of  from  10  to  12  Ins.  in  diameter  Is  used 
Other  lighter  materials  are  carried  In  a 
large  flexible  hose.  This  feature  Is  Im- 
portant In  that  It  permits  unloading  of 
freight  cars,  wagons,  etc..  by  merely,  plac- 
ing the  conveyor  intake  at  any  convenient 
point.  The  material  may  then  be  con- 
veyed to  the  proper  place  without  forming 
any  objectionable  dust.  Pneumatic  con- 
-   — ■■    small  parcel. 


lall    < 


telegraph  an. 


Guars 

Lamson  Co.,  The,   100  Boylston  ._ .  . 
ton.   Mass.      "Lamson." 

Worthington  Pump  &  Machinery  Co..  HE 
Broadway,   New  York,   N.  Y. 

CONVEYORS,  PORTABLE.  —  Portable 
;onveyors  are  usually  rather  small  motor- 
lrlven  conveyors  having  the  motor  con- 
lectrd  to  the  driving  roll  by  belt  or  chain, 
rhey  are  made  In  the  belt,  bucket  and 
lat  types.     Portable  conveyors  are  usually 


mounted  on  a  small  Iron  truck  that  may  be 
wheeled  from  place  to  place,  wherever  it 
may    be    needed.      Some    are    made   merely 

close  to  the  floor.  Other  types  have  the 
driven  end  of  the  conveyor  fastened  to 
the  frame  while  the  other  end  may  be 
raised  to  any  convenient  level  for  loading 
onto  shelves  or  for  piling  material.  Belt 
conveyors  used  for  this  purpose  have  cross 
slats  fastened  to  the  belt  at  Intervals  which 
prevent  packages  from  slipping  back  on 
the  belt.  The  slat  type,  having  wooden 
bars  across  the  conveyor  with  occasional 
projections  for  gripping  the  box,  barrel  or 
other  article.  Is  also  used- 
Man  ul act  urara: 
Alvey -Ferguson      Co.,      The,      Cincinnati, 

Alvey    Mfg.    Co.,    3200    S.    Broadway,    St. 

Louis,   Mo.      "Amco." 
Barber-Greene    Co.,    Aurora,    III.      "B-G." 
Bartlett    A    Son    Co.,    The    C.    O.,    Cleve- 

Rrown  Portable  Conveying  Machinery 
Co..  10  S.  LaSalle  St.,  Chicago,  111. 
"Brown-Portable." 

LINK-BELT  CO..  329  W.  39th  St.,  Chi- 
cago,   111.      "Link-Belt." 

Portable  Machinery  Co.,  Inc..  Passaic, 
N.  J. 

CONVEYORS.  SCREW  OR  SPIRAL— 
These  conveyors  are  used  to  convey  pul- 
verized or  finely  divided  material,  or  some- 
times also  heavy  bulk  material  such  as 
concrete,  In  a  steel  chute,  trough,  box  or 
pipe.  They  consist  or  a  long  steel  shaft 
on  which  steel  flights  or  spirals  are  placed. 
The  form  of  the  flight  depends  upon  the 
material  carried.  It  Is  usually  solid,  while 
for  some  special  purposes,  such  as  for 
carrying  sugar,  a  ribbon  conveyor  Is  used 
having  a  steel  ribbon  supported  a  short 
distance  away  from  the  shaft  by  steel 
arm  a  thus  leaving  an  opening  near  the 
middle  along  the  shaft. 

The  screw  or  spiral  Is  often  run  In  a 
wooden  box  or  trough.  The  shaft  is  driven 
from  the  end  and  suitable  cast  or  wrought 
iron  hangers  with  bearings  in  them  are 
suspended  from  the  box  at  Intervals.  Allne- 
ment  Is  preserved  In  this  manner.  The 
box  or  trough  Is  built  very  close  to  the 
path  of  the  screw  so  that  there  Is  but  little 
clearance  on  the  edges.  Steel  boxes  or 
special  semicircular  casings  are  also  used. 

Manufacturers: 

Alvey- Ferguson     Co.,     The,     Cincinnati, 

Bartlett   ft   Son   Co.,   The   C.   O.,   Cleve- 
land,  Ohio. 
Gump    Co.,    B.    F-,    431    S.    Clinton    St.. 

Chicago,   III. 
Haslett  Spiral  Chute  Co.,  The,  610  N.  list 

St.,   Philadelphia,   Pa. 
Pyott  Co..  George  W.,  North  Ave.  ft  No- 
ble St.,  Chicago.  111. 
Rob  bins     Conveying     Belt    Co..     13    Park 

Row,  New  York,   N.  Y.     "Hunt." 
Worthington  pump  ft  Machinery  Co.,   115 

Broadway,  New  York,  N.  T. 
CONVEYORS  CORP.  OF  AMERICA.— 
Chicago.  111.  Manufacturer  of  Coal  and  ash 
handling  machinery.  President.  A.  L.  Cur- 
rey;  secretary,  L.  A.  Grlffln;  treasurer, 
J.  A.  Daviess.  Main  office.  320  W.  Madi- 
son St.,  Chicago,  III.  Branch  office,  110 
W.    40lh   St..    New   York,    N.   Y. 

CONWAY  CLUTCH  CO,  THE.— 1960  W 
6th  St.,  Cincinnati,  Ohio.  Manufacturer 
of  friction  clutches.  Business  established 
1S9B.  President  and  treasurer,  A.  J.  Con- 
way; vice-president.  M.  J.  Conway:  secre- 
tary and  genera]  manager.  Alfred  A.  Con- 
way. Sales  representatives.  Medart  Pat. 
Pulley  Co.,  St.  1-ouis.  Mo.;  E.  A.  Klnsey 
Co..  Cincinnati,  Ohio,  and  Indianapolis 
lnd.:  Spears  Wells  Machinery  Co.,  Oakland, 

COOK.— Trade  name  for  telephone  pro- 
1  or  tors,  terminals  and  supplies  manufac-J 
turpd  by  the  Cook  El.-clric  Co.,  MO-10  W. 
Van  Buren   St.,   Chicago,   III.  . 

COOK  ft  SWAN  CO.,  INC.— New  York. 
N.  Y.  Manufacturer  of  lubricating  oils 
and  greases.  Business  established  1865. 
President.  Gilbert  P.  Smith;  vice-president. 
Dennis  K.  Bergen;  secretary,  J.  Howard 
Smith;  treasurer.  Alpln  I.  Dunn.  Main  of- 
fice. 148  Front  St.,  New  York.  N.  Y.  Fac- 
tories. Elizabeth.  N.  J.,  and  Jersey  City, 
N.  J.  Branch  office,  141  Milk  St.,  Boston. 
Mass. 

COOK  BELTING  CO.,  H.  N.— Howard 
ft  Fremont  Sts.,  San  Francisco,  Cal.  Man- 
ufacturer of  power  transmission  belting. 


E  M  F  ELECTRICAL  YEAR  BOOK 


COOK  ELECTHIC  CO.— 900-10  W.  Van 
Buren  St.,  Chicago.  Ill-  Manufacturer  of 
telephone  protectors,  terminals  and  sup- 
plies. Busmen  established  191)0.  Presi- 
dent and  general  manager,  fteorao  It. 
Folds;  vice-president.  A.  D.  Edwards:  sec- 
retary and  treasurer.  E.  King.  Factories. 
Chicago.   ILL.   and  Zlon  City.   III. 

COOK,  FULTON.— St.  Maries,  Idaho 
Producer  of  cedar  poles. 

COOK  POTTERY  CO.— Prospect  St.  ft 
P.  *  R.  Ity..  Trenton,  N.  J.  Manufacturer 
of  electrical  porcelain  specialties.  Business 
established  1897.  President  and  treasurer. 
Charles  Howard  Cook;  secretary  and  gen- 
eral manager,  Paul  Q.  Duryea.  Bales  rep- 
resentative, A.  J.  Cox  Co.,  661  W.  Monroe 
St.,  Chicago,   Hi. 

COOK  TIE  ft  POLE  CO.— 919  Commercla' 
Trust  Bldg.,  Philadelphia,  Pa.  Manufac- 
turer of  poles  and  ties.  Business  estab- 
lished 1918.      Sole  owner,  Elmer  A.  Cook. 

COOKERETTE.— Trade  name  for  electric 
domestic  ranges  manufactured  by  the  H. 
Q.  Weeks  Mfg.  Co.,  Hamilton.  Ohio. 

COOK'S  SONS,  ADAM.— 7(18-710  Wash- 
ington St..  New  York,  N.  Y.  Manufac- 
turers of  lubricating  oils  and  greases. 
Business  established  18(8.  General  man- 
ager. George  Baum;  superintendent,  Jo- 
seph Daly. 

COOKERS,  ELECTRIC,  FIRELESS— 
Fire  less  cookers  are  devices  constructed 
In  such  manner  that  when  a  cooking  uten- 
sil having  boiling  material  In  it  Is  placed 
in  the  cooker,  the  heat  will  largely  be 
retained  and  the  material  will  continue 
to  boll  for  several  hours  or  at  least  a  long 
time.  The  heat -Insula  ting  materia]  may 
take  several  forms;  hay  or  straw  was 
used  in  some  of  the  early  forms,  and  fell 
or  asbestos  together  with  a  metal  lining 
and  air  space  are  used  In  the  modern 
forms.  Electric  tireless  cookers  are  de- 
signed to  heat  the  materia]  to  the  boiling 
Sjlnt  in  the  cooker  Itself  by  having  a 
eating  unit  placed  under  the  cooking 
utensil.  When  the  boiling  point  Is  reached 
or  has  been  maintained  for  a  few  min- 
utes, the  current  Is  turned  oft  and  the 
heat  wilt  be  retained  In  the  cooker  for 
several  hours.  Some  of  these  devices  have 
a  thermostat  or  time  switch  to  auto- 
matically turn  off  the  current  at  ft  pre- 
determined condition  or  time.  They  serve 
ss  economical  means  for  preparing  broths, 
stews  and  other  foods  that  require  long 
cooking,  and  on  account  of  the  thorough 
cooking  produce  very   savory   dishes. 

Manufacturer*: 

ALLMUR    MFQ.    CO.,    Marlon,    Ind. 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.     "Bepco." 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,   Toronto.   Ont.,  Can. 

Electric  Heating  ft  Mfg.  Co.,  Westlake 
ft  Republican  81b..  Seattle,  Wash. 
"Apfel's." 

Electrical  Development  Co.,  534  Bienville 
St.,   New  Orleans,   La. 

Kercher  Electric  Cooker  Co.,  2927  New- 
bury St.,  Berkeley,  Cal.  "Kercher." 
(Exclusive  distributors.  C-  C.  Payne 
Electric  Co.,  Oakland.  Cal.) 

Sterolectric  Cq.,  117  W.  Howard  St., 
If  uncle,   Ind.      "Stero." 

Utensils  Co..  303  E.  Columbia  St.,  Ft. 
■Wayne.   Ind.     "Utenco." 

Weeks  Mfg.   Co..   H.  Q..   Hamilton,   Ohio. 

WESTINQHOUSE  ELECTRIC  ft  MFQ 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages    1395-1402.) 

COOKING      (COOKERY),      ELECTRIC 

The  use  of  electric  heat  for  domestic  and 
commercial  cooking  purposes  has  grown 
to  tremendous  proportions  and  the  oppor- 
tunities for  further  development  are  prac- 
tically without  limit.  In  lis  broadest 
sense,  electric  cookery  includes  that  ac- 
complished by  means  of  the  many  portable 
cooking  appliances  as  well  as  by  means  of 
the  electric  range.  Domestic  appliances, 
such  as  hot  plates,  grills,  percolators,  flre- 
leas  cookers,  etc.,  are  generally  designated 
as  socket  devices,  since  they  arc  usually 
Intended  for  use  on  ordinary  lighting  cir- 
cuits. Electric  ranges  for  both  domestic 
and  commercial  service  require  special 
wiring.  Electric  cookery  In  the  sense  In 
which  It  will  be  used  here,  applies  to  that 
done  on  electric  ranges  both  domestic 
and  commercial,  the  latter  Including  bak- 
ing. For  Information  on  socket  appliances 
see  entry  under  each  separate  appliance. 

The  first  practical  attempt  at  electric 
cookery  was  made  In  England  in  1890.  And 
the  first  effort  to  introduce  electric  cookery 


to    the    public   was   at    the    Crystal    Palace 

Electrical  Exhibition  In  London  In  1891.  In 
1895  In  the  Cannon  Street  Hotel.  London, 
the  first  electrically  cooked  banquet  was 
given  in  honor  of  the  l.onl  Mayor  and  was 
a  success  both  in  cookery  and  in  creating 
general  Interest. 

The  first  activities  In  the  United  States 
took  place  about  1900  when  a  tireless  cooker 
manufacturer  In  Toledo.  Ohio,  placed  an 
electric  heating  unit  in  his  device.  No 
further  progress  worthy  of  mention  oc- 
curred until  1906  When  three  electrical 
manufacturers  began  to  experiment  with 
a  frail  and  undependabte  hot  plate.  It  was 
not  until  1909.  however,  that  a  range  which 
was  considered  practicable  and  cooked  for 
any  length  of  time,  was  put  on  the  market. 

During  the  twelve  years  since  1909,  elec- 
tric range  manufacturers  have  developed 
a  cooking  device  that  is  entirely  practicable 
from  every  standpoint.  And  a  large  num- 
ber of  central  stations  have  successfully 
solved  the  numerous  technical  and  com- 
mercial problems  in  connection  with  Its 
merchandising,   Installation  and  service. 

Today,  practically  E00D  communities  In 
this  country  have  an  electric  cooking  rate 
which  brings  the  cost  of  operation  well 
within  the  means  of  the  average  family. 
Before  recent  Increases  In  electricity  rates 
were  allowed,  the  cooking  rate  In  3500  com- 
munities was  E  cents  per  kilowatt-hour  or 
less,    and    In    more    than    80%    of    the    5000 

Electric  ranges  were  first  installed  by 
small  central  stations  which  did  not  carry 
appreciable  power  loads,  but  In  recent 
years  It  has  been  found,  because  of  the 
diversity -factor  as  well  as  other  indica- 
tions, that  electric  cooking  load  does  not 
come  at  the  peak,  and  many  of  the  larger 
central  stations  have  actively  developed 
this  phase  of  their  business.  The  South- 
em  California  Edison  Co.,  of  Los  Angeles. 
has  over  8000  ranges  on  its  lines  today. 
The  Edison  Electric  Illuminating  Co.,  ot 
Boston.  2000;  the  Idaho  Railway  Light  ft 
Power  Co..  Boise,  Idaho.  2000;  the  Texas 
Power  ft  Light  Co.,  Dallas,  1500:  the  Mon- 
tana Power  Co.,  Butte.  1800;  the  Union 
Electric  Light  ft  Power  Co.,  St.  Louis 
1200;  the  Washington  Water  Power  Co., 
Spokane,   2500. 

The  superiority  of  electric  cookery  lies 
In  the  Ideal  quality  of  electric  heat  which 
is  even,  dependable,  easily  regulated  and 
not  subject  to  fluctuation  through  pressure, 
atmospheric  conditions  or  drafts,  nor  can 
it  be  extinguished  by  liquids  boiling  aver. 
Range  construction  provides  for  thickly  in- 
sulated ovens  on  the  ftreless  cooker  or  re- 
frigerator principle.  Hence,  the  heat  If 
not  only  conserved,  but  the  ovens  are  free 
from  gaseous   fumes  and   air   currents. 

The  average  consumption  or  an  electric 
range  Is  one  kilowatt-hour  per  person  per 
day.  This  figure  applies  In  estimating  the 
cost  for  a  family  of  four.  The  energy  con- 
sumption Is  considerably  less  per  person 
with  Increased  numbers  In  the  family.  Re- 
ports from  a  large  number  of  central- 
station  companies  Indicate  an  average 
revenue  of  from  142  to  350  per  annum  per 
range.  This  figure  Is  based  on  experiences 
with  10,802  ranges.  The  average  main- 
tenance cost  or  a  number  of  companies 
serving  range  customers  is  14.50  per  range 

The    relative    density    of    electric    ranges 

used  in  the  United  States  is  Indicated 
by  the  following  figures  which  show  the 
number  of  ranges  In  use  In  each  atate 
as    of   June,    1920: 

Alabama    4f  Montana   24BT 

Arizona    __ —  10C  Nebraska    Sir 

Arkansas    40r  New  Hampshire  125 

California     6368  New    Jersey    ....  17? 

Colorado   1527  New  Mexico  ....  25C 

Connecticut   4»r  New  York    1025 

Delaware    - 28f  N.  Carolina  139J 

Diet,    of   Col 53f  N.  Dakota  UK 

Florida _  427  Ohio    Igor 

Georgia   77  Oklahoma  B0C 

Idaho   - _  .2751  Oregon 253f 

Illinois   805C  Pennsylvania  ....  2«? 

Indiana    300C  Rhode    Island....     32 

Iowa    Wit  S.    Carolina    _...  401 

Kansas    . 107C  S.  Dakota 30C 

Kentucky    „„  70^  Texas .40W 

Louisiana 3f  Utah  „ SOOr 

Maryland ~~..~IZ'.    2f  Virginia    Z.^IZ.  19' 

Massachusetts  ..272C  Washington  515? 

Michigan    190C  West    Virginia.  175 

Minnesota   541?  Wisconsin    541  r 

Mississippi     —     82  Wyoming    .  9Sf 

Missouri    ...... iZii 
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The  total  number  of,  ranges  In  use  in 
the  United  States  today  Is  in  excess  of 
75,000. 

From  statistics  compiled  by  the  National 
Electric  Light  Association  and  The  Society 
for  Electrical  Development,  it  Is  found 
that  the  average  additional  Investment  re- 
quired on  the   part  of  central   stations  to 

160.  The  usual  practice  regarding  Installa- 
tion provides  for  three  No.  6  wires  and 
IE -amp,  3 -wire  meters  for  the  average 
range  of  5  to  6  kw.  connected  load.  The 
average  cost  of  wiring  from  meter  to  range 
is  127.  For  details  regarding  construction 
features  of  various  types  of  ranges  see 
Ranges,    electric. 

In  the  commercla]  field,  electric  bake 
ovens,  heavy-duty  hotel-type  ranges,  broil- 
ers, frying  gTiddles,  plate  and  food  warm- 
ers, hot  plates,  urn  heaters  and  many  other 
forms  of  equipment  are  extensively  used 
In  bakeries  and  hotels.  The  electric  bake 
oven  appears  to  be  used  In  greatest  num- 
bers and  to  offer  more  general  advantages 
to  central -station  companies.  Most  baker- 
lea  In  smaller  cities  are  located  In  the 
business  section  where  large  lighting  trans- 
formers are  installed  and,  when  a  bakery 
does  Its  baking  between  midnight  and 
morning.  It  Is  often  possible  to  connect 
the  bake  oven  to  a  large  lighting  trans- 
former which  Is  fully  loaded  during  the 
evening  lighting  peak.  Commercial  electric 
bread  baking  ovens  are  made  In  many 
sixes — from  a  small  portable  oven  with  a 
capacity  of  30  one-pound  loaves  or  bread 
to  a  large  bake  oven  having  a  capacity  of 
800  such  loaves  at  one  baking. 

Electric  restaurant  apparatus  has  been 
developed  to  such  an  extent  that  com- 
mercial cookery  la  today  on  a  sound  busi- 
ness basis.  There  are  hundreds  of  In- 
stallations throughout  the  United  States  in 
prominent  ho  tela  restaurants,  clubs,  do- 
mestic science  schools,  hospitals,  etc. 

COOKING.  POTS,  ELECTRIC— Kettles, 
pots  and  like  cooking  appliances  in  which 
heat  Is  applied  by  electric  current  passing 
through  heating  elements  within  the  base 
of  the  pot.  They  are  used  principally  In 
hotels,  restaurants,  clubs,  etc..  or  on  ships 
on  which  electric  cooking  Is  used.  Their 
chief  use  is  In  cooking  large  quantities  of 
soups,     broths,     stews,     vegetables,     fruits. 


Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont..  Can. 

Canadian  Westlnghouae  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont..  Can. 
"We  stinghouse . " 

Electric  Heating  ft  Mfg.  Co..  Westlake 
A  Republican  Sts.,  Seattle.  Wash. 
"Apfel's." 

National  Electric  Heating  Co..  Ltd.,  The. 
544     Queen     St.,     Toronto,     Ont.,     Can. 


WESTINGHOUSB  ELECTRIC  A  MFO. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.   pages  13B5-140I.)    " 

COOK  SON. —Trade  name  for  steam 
traps,  steam  and  oil  separators  manufac- 
tured by  the  D.  T.  Williams  Valve  Co., 
Cincinnati.  Ohio. 

COOLEY  ELECTRIC  CO.,  GEORGE  P.— 
Seattle,  Wash."  Manufacturer  of  marine 
lighting  fixtures  and  fittings.  President, 
George  R.  Cooley;  secretary,  R.  T,  S 
Cooley;  sales  manager.  E.  Jackobson. 
Main  office,  912  Western  Ave..  Seattle. 
Wash.  Branch  office,  808  Lewis  Bldg. 
Portland,   Ore. 

COOLEY  MFO.  CO.— 98  Park  PI.,  New 
York,    N.   Y.       Manufacturer   of   refutable 

COOLIDQE  «  SCHUSSLEH.— 826  Metro- 
politan Life  Bldg..  Minneapolis.  Minn 
Manufacturers  of  cedar  poles. 

COOLING  PONDS,  TOWERS  AND 
PLANTS.— Where  water  Is  scarce  or  ex- 
tremely impure  and  so  must  be  conserved, 
whether  for  condenser  cooling  or  holler 
feed,  the  spray  pond  and  cooling  tower 
are  resorted  to.  As  about  90%  of  the  cool- 
ing la  done  by  evaporation,  breaking  up  of 
the  water  and  a  generous  supply  of  air 
la  important.  This  is  accomplished  by 
means  of  a  large  cooling  tower  surface, 
by  spraying  the  water,  and,  in  the  case 
of  the  simple  cooling  pond,  by  large  water 
surface.  In  the  ponds  several  sprays  are 
often  used  to  break  up  the  water  which 
falls  Into  a  large  open  tank. 

Cooling  towers  may  be  o" 


aogle 
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may  utilise  natural  air  circulation  or  me- 
chanical draft,  the  aim  being  to  present 
mailmum  cooling  surface  In  tr 
imum  breaking  up  of 
Intimate    contact    bet' 

but  at  the  same  time  to  minimize  joss  01 
water  by  spraying,  windage  and  evapora- 
tion. Cooling  towers  are  classed  as  nat- 
ural-draft open  type,  natural -draft  closed 
type  and  forced-draft  type.  Natural-draft 
towers  are  from  50  to  80  ft.  high.  They 
require  power  only  for  pumping  the  water 
to  the  tower.  The  forced-draft  type  may  be 
shorter  and  requires  a  mechanical  blower. 
sometimes  used  only  during  the  summer. 
The  forced  type  occupies  the  least  ground 
■pace,  consumes  the  most  power,  but  Is 
the  only  one  Independent  of  atmospheric 
and    temperature    conditions. 

Sprays  are  similar  In  effect  to  the  cooling 
tower,  but  may  often  be  located  where  a 
tower  would  not  be  feasible.  The  Initial 
cost  Is  much  less,  also  (he  cost  of  main- 
tenance. Tho  addition  of  sprays  to  cooling 
ponds  can  double  and  treble  the  equivalent 
cooling  surface  of  the  pond,  permitting  In- 
creased condensation  or  higher  vacuum. 
Manufacturer!: 
Badger  A   Sons  Co.,  E.   R-    76   Pitts  St. 

Boston.   Mass.     "Badger." 
Blnks  Spray  Equipment  Co.,  3120  Carrol! 

Ave.,  Chicago.  III. 
Cooling  Tower  Co.,  Inc.,  IB  John  St.,  New 

York.   N.  Y. 
Downlngton    Iron  Works,    Inc.,    Downlng- 

ton,   Pa. 
Wheeler- Condenser    &    Engineering    Co. 
Carteret.      N.      J.        •Wheelcr-Baloke" 
wood.   "Wheeler- Barnard"  steel. 
Wheeler  Mfg.  Co.,  C.  H..  Lehigh  &  Sedg- 
ley   Aves.,    Philadelphia,    Pa.      "C.    H 
Wheeler." 
COOLING    SURFACE.— That    surface, 
electrical   equipment,    that    Is    exposed 
any  material   that   Is  to  be   cooled.      In  an 
armature  It  l>  the  surface  from  which  the 
heat  generated  may  pass  off  Into  tho  air. 
In  a  steam  condenser  of  the  surface    type 
It  Is  the  area  exposed  to  the  steam  by  the 
tubes  through  which  the  cooling  water  Is 
circulated.       In    water-cooled    trans  former* 
It  is  the  area  of  the  cooling  coll  Immersed 
In  the  oil,   or  for  self-cooled   transformers 
with    radiator   or    tubular    cases,    the   area 
exposed  to  the  cooling  action  of  the  air. 

COOLING  TOWER  CO.,  INC.— 15  Johr 
St..  New  York.  N.  T.  Manufacturer  of 
cooling  towers.  Business  established  1910. 
Tresident.  A.  B.  Tappen;  secretary  and 
treasurer.  I..  A.  Phillips.  Factories.  New- 
ark.  N.  J„  Montour  Falla,  N.  Y.  Salei 
representatives.  Schumaker-Santry  Co..  U. 
Milk  St.,  Boston,  Mass.:  Rosslter  &  Saner 
Union  National  Bank  Bldg.,  Houston,  Tex. 
Sullivan  Co..  Shreveport,  La.;  D.  B.  Wright. 
621  Hurt  Bldg..  Atlanta.  Ga. ;  Feaster'i 
Sales  Co..  Inc..  1311  4th  Ave.,  Birmingham, 
Ala.;  York  Ohio  tee  Machine  Co.,  110F 
Woodland  Ave.,  Cleveland.  Ohio;  C.  M 
Robinson  Co.,  18  W.  12th  St.,  Cincinnati, 
Ohio;  Central  Construction  ft  Supply  Co.. 
2224  Arch  St.."  Philadelphia,  Pa.;  Coon  De 
VIsscr  Co..  Ford  Bldg.,  Detroit.  Mich. 
Great  Western  Contracting  Co.,  1208  Grand 
Ave..  Kansas  City.  Mo.;  Texas  Mfg.  Co.. 
Fort  Worth,  Tex.;  H.  K.  Painter,  14  presi- 
dent St.,  Savannah,  Ga. 

COOMBS    A    CO.,    R.    D 30   Church    St. 

New  York.  N.  Y.  Manufacturers  of  trans- 
mission line  structures  and  structural  steel 
and  ornamental  Iron  work.  Business  es- 
tablished 1911.  President.  It.  ID.  Coombs; 
secretary.  A.  W.  Coombs;  treasurer,  W.  L. 
Cadwallader. 

COOPER. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Cooper  Storage 
Battery  Co.,  Dunbar  St.  &  13.  O.  It.  H-. 
Cincinnati,    Ohio. 

COOPER  A  CO..  CHARLES.— 194  Worth 
St.,  New  York,  N.  Y.  Manufacturers  of 
copper  sulphate,  sulphuric  nitric,  hydro- 
chloric  acids,  etc.  Business  established 
18.67. 

COOPER  CO.,  THE  C.  «  Q.— Ml.  Vernon 
Ohio.  Manufacturer  of  gas  and  steam  en- 
gines.   Business  established  1B33. 

COOPER  HEWITT  ELECTRIC  CO.— 
Hoboken,  N.  J.  Manufacturer  of  rectifiers 
and  lamps  for  Industrial  I  nomination 
Business  established  1902.  President  and 
treasurer,  William  A.  D.  Evans;  vice-presi- 
dent, N.  it.  Blrge;  secretary.  E.  E.  Davles; 
sales  manager.  A.  D.  Chllds.  Main  office 
and  factory,  96  River  St.,  Hoboken.  N.  J. 
Brunch  offices,  101  Summer  St.,  Boston 
Mass.;   216   Fisher    Bldg..    Chicago.   HI.;    1st 


National     Bank     Bldg..     Cincinnati,     Ohio- 
Engineers'    Bldg..    Cleveland,    Ohio;    Ford 

Bide..  Detroit,  Mich.:  Security  Blag..  Mil- 
waukee, Wis.;  Drexel  Bldg..  Philadelphia, 
Pa.:  Westlnghouse  Bldg..  Pittsburgh.  Pa.; 
Title  Guaranty  Trust  Bldg..  St.  Louis, 
Mo.  I'nlversity  Bldg..  Syracuse,  N.  Y. 
-epresentatlve,     Keese     Engineering 
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COOPER    OVEN    THERMOMETER    CO. 

THE.— Pequabuek,  Conn.  Manufacturer 
of  electrical  indicating  thermometers. 
Business  established  1884.  President,  treas- 
urer and  general  manager,  Albert  £ 
Whlttier;  vice-president.  Horace  B.  Whit- 
tier;  secretary,  George  W.  Priest. 

COOPER  STORAGE  BATTERY  CO.— 
Dunbar  St.  &  B.  &  O.  R.  R.,  Cincinnati. 
Ohio.  Manufacturer  of  storage  batteries. 
President.  I.  J.  Cooper;  vice -president. 
H.  H.  Brenner:  general  sales  manager. 
C.  W.  Noll.  Branch  offices.  Cooper  Co.. 
Atlanta.  Ga-;  I.  J.  Cooper  Rubber  Co., 
Cincinnati,  Ohio:  Birmingham.  Ala.;  Cleve- 
land, Ohio;  Columbus,  Ohio;  Dayton,  Ohio: 
Indianapolis,  fnd.:  Knoxvllie,  Tenn.;  Mem- 
phis, Tenn.;  Nashville,  Tenn.;  Louisville, 
Ky. 

COPE  A  BON.  LTD.— 150  Hastings  St.. 
W.,  Vancouver,  B.  C,  Can.  Manufacturer 
of  electric  heating  appliances.  Managing 
director.   F.   T.   Cope. 

COPE,  T.  J.— 1620  Chancellor  St.,  Phila- 
delphia, Pa.  Manufacturer  of  underground 
construction  tools  and  specialties.  Busi- 
ness established  1881.  E.  J.  Irish,  general 
manager. 

COPES.— Trade  name  for  feed  water 
rrgulators  manufactured  by  the  Northern 
Equipment  Co..   110  W.  11th   St.,   Erie.   Pa, 

COPPER.  —  A  salmon-colored  metal 
whose  properties  of  very  high  electrics] 
conductivity,  coupled  with  ductility  ana 
comparatively  low  cost,  cause  it  I 
used    for    most    electrical    conductors. 


I    sym 


1    is    Cu; 


.   63.fi;   sp. 


gr.  8.9;  m.p.  1086'C:  b.p.  2100°C. 
lis  electrical  uses  the  most  Important  uses 
are  for  alloys;  alloyed  with  sine  it  — 
duces  brass,  with  tin  it  makes  bi 
while  alloys  of  lesser  importance  are  made 
by  combining  it  with  nickel,  aluml 
manganese,  phosphorus,  boron,  etc., 
quentty  with  a  third  constituent.  It  Is  used 
also  In  certain  construction  work  on  ac- 
count of  Its  toughness  and  resistance  to 
ordinary  corrosion,  and  for  retorts,  "kettles, 
coins,   wire  gauxe,   etc. 

The  world's  production  Just  before  the 
war  had  reached  1,000.000  tons  annually; 
In  1918  It  was  1.395.000  metric  tons.  The 
United  States  produces  over  60%  of  the 
total:  this  country's  production  In  1919 
amounted  to  1.360.000,000  lbs.  (refinery  out- 
put), compared  with  2,476.000,000  lbs.  H 
1S18.  and  1,662,000,000  lbs.  In  1013.  Nex 
to  the  United  States  the  leading  produc- 
ing countries  are  Japan  with  about  100.000 
tons  annually,  and  Chile  and  Mexico  each 
with  75.000  tons.  Other  Important  produc- 
ers are  Canada,-  Peru.  Spain,  Germany 
Australia    and    South    Africa. 

The  principal  ores  Include  native  copper 
(chiefly  from  Michigan).  chaJ  copy  rite 
(CuFeS,),  hornlte  (CuFeSICuS).  cuprite 
(CuzO).  and  the  carbonates  aiurlte  and 
chrysocolla.  The  metal  is  recovered  from 
Its  ores  usually  by  smelting,  sometimes  by 


Smeltlnp 


rrled    < 
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Ing  copper  matte,  which  Is  a  'mixture  of 
the  sulphides  of  copper  and  Iron.  This  Is 
poured  molten  Into  Bessemer  converters 
and  blown  with  air,  which  oxidises  the  iron 
and  the  sulphur.  The  former  Is  slagged 
off  with  silica,  while  the  latter  passes  off 
sulphur  dioxide  gss.  The  resulting 
le  copper,  called  blister  copper,  is  cast 
Into  anodes  after  a  partial  furnace  refining 
,nd   is   then   refined   electrolytlcally. 

The  electrolyte  is  a  solution  of  coppei 
sulphate  and  free  sulphuric  acid  containing 
"  <ut  40  to  60  grams  of  copper  and  135 
of  free  HiSO.  per  liter.  In  the  multi- 
system, which  is  generaly  used,  cath- 
starting  sheets  are  made  by  depositing 
i  sheets  on  greased  plates  from  which 
y  can  be  stripped  off.  In  the  series 
tern  the  copper  deposits  on  the  back  of 
anode  next  to  It,  the  plates  thus  acting 

bipolar    electrodes.     The   cathodea   are 

melted  down  and  cast  into  suitable  shapes. 
t  the  same  time  absorbing  about  0.03% 
'  oxygon,  which  Increases  the  electrical 
mductlvity.  Electrolytic  copper  as  mar- 
ked cjiirics  9a. 93  to  09.96%  copper. 
Gold    Hnd   silver    contained    in   tho   blister  | 


copper  drop  to  tho  bottom  of  the  elec- 
trolytic tanks  In  the  form  of  Impure  slimes 
containing  many  other  metals.  From  treat- 
ment of  thrs*  enough  gold  and  silver  is 
recovered  to  more  than  pay  for  the  cost 
of  the  electrolytic  refining  of  the  copper. 
Other  metals  go  Into  solution  In  the  elec- 
trolyte, which  has  a  small  portion  con- 
tinuously abstracted  for  purification. 
Nickel  Is  a  valuable  by-product  of  this 
part  of  the  process,  while  in  some  plants 
copper  sulphate  is  also  made  for  the  mar- 
ket during  purification  of  the  electrolyte. 
In  leaching  processes  the  leaching  Is  done 
with  water,  dilute  sulphuric  acid,  or  am- 
monia, depending  on  the  ore.  Usually  a 
copper  sulphate  solution  is  obtained,  from 
which  the  copper  la  either  cemented  out 
on  scrap  Iron,  or  In  the  better  processes 
deposited  by  electrolysis,  using  Insoluble 
anodes. 

COPPER  AS  AN  ELECTRICAL  CON- 
DUCTOR.— The  electrical  and  mechanical 
properties  of  copper  make  it  a  very  s 


it  her  metal  except  sliver;  its  mechanical 
itrength,  when  hard  drawn,  is  ample  for 
wfe  use  on  overhead  lines:  Its  ability  to 
withstand  exposure  to  the  elements  in- 
luces  a  long  life,  and  Its  ductility  when 
mnealed.  facilitates  Jointing  and  other 
It   is  readily  sol- 


and    mechanical    properties   i 


F.  Is  10.3E  ohms 


Resistance  at  20°C. 

Resistance  at  20=C.  (68'F.)  in  ohms  per 
mile  Is  £4.700  divided  by  the  area  In  cir- 
cular mils. 

Conductivity  (annealed)  93.5%;  (hard 
drawn)  97.5%. 

Weight  In  pounds  per  mile  Is  O.Q16Xclr- 
cular  mils. 

Tensile  strength,  annealed.  30,000  to 
35,000   lbs.    per   sq.   In. 

Tensile  strength,  hard  drawn,  55,000  to 
65.000  lbs.  per  sq.  in. 

Specific  gravity.   8.89. 

COPPER  BARS,  BILLETS,  INGOTS, 
SLABS,  ETC.— Copper  In  this  form  Is  fur- 
nished to  large  manufacturers  and  copper 
dealers  for  roiling  and  forming  Into  rods, 
sheets,  foil,  tubing,  wire.  etc.  The  bars, 
billets  and  ingots  are  cast  In  rough  form 
and  rolled  approximately  to  a  uniform  else 
to  be  further  rolled  and  drawn  to  the  fin- 
ished siits.  Large  slabs  of  varying  thick- 
ness are  furnished  for  rolling  Into  sheet 
and   foil,   In  which  form   It  is  very  widely 

Manufacturers: 

AMERICAN  BRASS  CO..  THE.  Water- 
bury,  Conn.  Copper  sheet  for  electrical 
work  of  every  description.  Rectangular 
bars  and  strips,  special  drawn  shapes. 
manufactured  In  a  wide  variety  of 
shapes  and  sizes,  which  are  especially 
suitable  for  busbar  work  and  all  kinds 
of  electrical  construction.  Hot  rolled 
copper  rods  and  bars  for  bolts,  foraings. 
etc.  (For  location  of  mills  and  fac- 
tor leu.    see    alphabetical    listing    under 

Anaconda  Copper  Mining  Co.,  42  Broad- 
way. New  York,  N.  Y.  "N.H.C.", 
"B.  A  M."  electrolytic,  "A.B.S.". 
"M.A."  casting. 

Chase  Rolling  Mill  Co.,  236  Grand  St., 
Waterbury,  Conn. 

Consolidated  Mining  &  Smelting  Co.  of 
Canada,  Ltd.,  The,  Trail,  B.  C.  Can. 
"Trail." 

Electric  Materials  Co.,  The.  North  East. 
Pa. 

ROME    BRASS    ft    COPPER   CO.,    Rome, 
N.    Y.      We    special  lie    In    furnishing 
"Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,   tubes,  copper  commutator 
bars,    aegments,    busbars    and    special 
shapes  exactly  suited  for  all  phases  of 
the    electrical    Industry.     See    display 
adv.    page    1312. — Adv. 
Taunton-New  Bedford  Copper  Co.,  Taun- 
ton.  Mass.     (bars) 
COPPER     CLAD     STEEL     CO.— Rankin 
Pa.        Manufacturer      of      electrical      wires. 
Business  established  1915.     President.  J.  M. 
Roth;  vice-president,  James  H.  Hammond: 
vice-president  and  general  manager.   S.  E. 

" er:   secretary.    Frank    R.    S.   Kaplan; 

jrer.  S.  F.  Loeb.  Main  office  and  fac- 
tory, Rankin,  Pa.  (P.  O.,  Braddock.  Pa.) 
Branch  office,  10  Church  St..  New  York. 
N.  Y.  Sales  representative,  Steel  Sales 
Corp.,  Jefferson  &  Adams  St.,  Chicago.  III. 
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COPPER  DROP.— The  drop  in  potentla' 
In  a  copper  conductor  due  to  overcoming 
Us  resistance.  It  la  given  In  volts  and 
equals  the  product  of  the  current  In  am- 
peres and  the  resistance  of  the  conductor 
In  ohms.  Also  see  Voltage  drop.  The 
term  "copper  drop"  is  also  occasionally 
applied  to  the  voltage  drop  In  other  con- 
ductors and  came  Into  genera]  usage  chiefly 
because  copper  Is  the  most  used  of  all 
conductors. 

COPPER  roil Copper  foil  Is  very  thin 

sheet  copper,  that  has  been  carefully  rolled 
many  times  to  give  a  thin,  flexible  and 
rather  soft  sheet.  It  may  be  used  In  elec- 
troscopes and  other  special  electrical  ap- 
paratus requiring  a  very  fine  conducting 
sheet. 

Manufacturer*: 

Popper  ft  Sons,  Leo.  143  Franklin  St.. 
New  York,  N.  T. 

COPPER  LOSS.— The  energy  loss  In  an 
electrical  conductor,  apparatus  or  machine 
due  to  current  passing  through  the  resist- 
ance of  the  conductor  or  windings.  This 
loss  Is  converted  Into  heat.  It  varies  as 
the  square  of  the  current  and  as  the  re- 
sistance, or  W«PR  where  W  Is  the  copper 
loss  In  watts.  I  the  current  In  amperes. 
R  the  resistance  In  ohms.  It  Is  often  re- 
ferred to  as  the  l'R  loss. 

COPPER  RODS,  SHEETS  AND  TUB- 
ING.— Copper  Is  furnished  to  manufactur- 
ers In  the  form  of  rods,  sheets  and  tubing, 
carefully  rolled  or  drawn  so  as  to  be  of 
uniform  cross-section  and  size.  The  rods 
are  generally  cylindrical  in  form  and  are 
used  largely  In  wire  manufacture  where 
the  rods  are  sent  through  a  series  of  draw- 
ing dies  and  annealing  processes  to  pro- 
duce wire  of  various  sixes.  The  sheets 
and  tubing  are  used  largely  In  manufac- 
turing parts  of  electrical  equipment,  being 
well  adapted  to   punch   press  or   automatic 

copper  ribbon  and  other  similar  forms 
Sheets  are  much  used  to  make  many  parts 
for  which  the  corrosion -resisting  or  highly 
conductive   properties   of   copper   are   utll- 
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-    fur 


nlshcd    in  w 

busbars.     Copper   tubing   is  also   used   for 
this    purpose.      See    busbars,    copper,    solid; 
also    Busbars,    copper,    tubular. 
Manufacturers: 
AJAX    ELECTRIC  CO.,   Baldwin   Ave.   ft 

Montgomery  St.,   Jersey  City,   N.    J. 
Alloy    Steel    Products    Corp.,    123    Liberty 

St..  New  York.  N.  Y.      (sheets,   tubing) 
AMERICAN     BRASS     CO..     414     Meadow 

St..    Waterbury,    Conn,      (tubing) 
American    Copper    Products    Corp.,    200 

Broadway,    New   York,   N.   Y.      (rods) 
American    Electrical   Works;    Phllllpsdale, 

R.   I.    (rods)    "Emelectrlc." 
ANACONDA      COPPER      MININO      CO., 

Rolling  Mills  Dept.,  11)  W.  Washington 

St..   Chicago.    111.      (rods)     (See  display 

adv.   page   1246.) 
Barkelew   Electric   Mfg.   Co..   Middle  town. 

Ohio. 
Canada    Wire    A    Cable    Co.,    Ltd.,    2410 

Dundaa   St.,   West.   Toronto,   Ont..   Can. 

"Canada." 
Canadian   Seamless   Wire   Co..   Ltd..   198 

Clinton      St.,      Toronto,      Ont.,      Can. 

(tubing) 
Canadian    Westlnghouse    Co.,    Ltd..    San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont..  Can. 
Chase     Metal     Works,      236     Grand      St. 

Waterbury,   Conn. 
Crane   Co..   836   S.    Michigan   Ave.,   Chl- 

Crane.'  Ltd.,    1ES0    St.    Patrick    St.,    Mon- 
treal,   Que.,    Can. 
Dallas   Brass    ft   Copper   Co..   820   Orleans 

St.,  Chicago,  ill. 
Electrical  Mfg.  Co.,  The,  4149  E.  19th  St.. 

Cleveland,  Ohio. 
Follanabee    Bros.    Co.,    Liberty,    2nd.    3rd 

Aves.     ft     Short    St.,     Pittsburgh,     Fa. 

(sheets) 
Harris    ft    Co.,    Arthur,    212    Curtis    St. 

Chicago,   111. 
Hungerford   Brass   ft   Copper   Co.,   U.    T., 

80    Lafayette    St.,    New    York.    N.    Y. 

"Star  Brand." 
Illinois   Smelting   ft    Refining   Co.,    410   N. 

Peoria    St.,    Chicago,    HI.      "XLNT." 
Louisiana     Metal     Cabinet     Works,     1019 

Bienville   St.,    New  Orleans,    La. 
METROPOLITAN  ELECTRIC  MFQ.  CO.. 

East  Ave.  &  11th  St.,  Long  Island  City, 

N.  Y. 
More -J  ones   Brass   ft   Metal   Co.,   3132-44 

N.  Broadway,  St.  LouIh,  Mo. 


.    H.,    Sarnla. 


Mueller    Mfg.    Co.,    Ltd., 

Ont.,  Can. 
New    Haven    Copper    Co.,    The,    Seymour. 

Newman  Mfg.  Co..  717-21  Sycamore  St.. 
Cincinnati.  Ohio. 

PHILLIPS  WIRE  CO.,  Pawtucket.  R.  I. 
(rods) 

Randolph-Clowes  Co.,  The,  Box  1012. 
Waterbury,  Conn,    (tubing) 

ROME  BRASS  &  COPPER  CO..  Roma. 
N.  Y.  We  specialize  in  furnishing 
"Rome  Quality"  brass  and  copper  bars, 
sheets,  rods,  tubes,  copper  commutator 
bars,  segments,  husbars  and  special 
shapes  exactly  suited  for  all  phases  of 
the  electrical  Industry.  See  display 
adv.    page    1312.— Adv. 

Rome  Hollow  Wire  ft  Tube  Co.,  Railroad 
St..  Rome.  N.  Y. 

ROME  WIRE  CO.,  Rome.  N.  Y.  Is 
■quipped   to  furnish   round  copper  rods 
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rods  as  they  come  from  the  rolls,  or 
Cleaned.  The  Illustration  shows  a  coll 
of  copper  rod,  cleaned,   ready  for  shlp- 


Roma  Copper   Rod 


rods   which   shall   be   fi 
brittleness,   hard  spots  or  cracks.     The 
"    mly    cylindrical    In 
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Conductivity  of  the  c 


urpose     of     calculating 


weights, 


of  copper  shall  be  taken  as  8.89  _.  _. 
deg.  C.  The  average  variation  In  diam- 
eter shall  not  exceed  .010  Ins.  above  or 
below  the  nominal  gage  on  all  sizes  be- 
tween .250  ins.  and  .BOO  Ins.,  both  in- 
clusive. For  all  sizes  above  .500  Ins. 
to  1.00  Ins.,  the  average  variation  In 
diameter  shall  not  exceed  .015  Ins. 
above  or  below  the  nominal  gage.  Rods 
xlmately  3* 


leter,    and 
i  furnished  In  c 


j   piec 


Joints.      The    Illustration   above   shows 
finished  rods  ready  for  shipment     For 
other    Rome    Wire    Company    products 
see  display  advertisement  on  page  1247. 
—Adv. 
Standard  Underground  Cable  Co..  West- 
lnghouse   Bldg.,    Pittsburgh.    Pa. 
Taunton-New  Bedford  Copper  Co.,  Taun- 
ton, Mass.  (rods  and  sheets) 
Wheeler    Condenser    ft    Engineering    Co.. 

Carteret.  N.  J.     (tubing)  "Crescent." 
Wolverine    Tube    Co.,    1411    Central   Ave., 

Detroit,  Mich,  (tubing) 
COPPER  SULPHATE.— CuSO,.  A  salt 
whose  solution  Is  used  as  the  principal 
electrolyte  in  primary  cells  of  the  gravity 
or  Danlcll  type,  which  formerly  were  used 
extensively  In  closed -circuit  telegraphy  and 
railroad  and  other  signaling.  It  Is  usually 
obtained  In  large  blue  crystals,  and  If 
commercially  called  blue  vitriol  or  blue- 
Manufacturers: 

American    Electrical   Works,    Phllllpsdale. 
R.   I.      "Emelectrlc." 


chants  Exchange  Bldg..  San  Fran- 
cisco. Cal.     "Selby." 

Anaconda  Copper  Mining  Co..  42  Broad- 
way.   New  York,   N.   Y. 

COOPER  A  CO..  CHARLES,  194  Worth 
St.,    New   York,    N.    Y. 

General  Platers'   Supply  Co.,  Inc.,   489-49S 


Cincinnati,   Ohio. 
Illinois    Smelting   ft   Refining  Co..    410   N. 
Peoria  St..  Chicago.   HI.      "XLNT." 


Mo. 


Chemical   Works,   St.   Louis, 


Munnlng  ft  Co..  A.  P..  Church  St..  Mata- 
wan.   N.  J.     "Optlmus." 

COPPER  WIRE,  BARE.— See  Wire,  cop- 
per,  bare;   also  Wire,  trolley. 

COPPERS,  BATTERY.— Electrodes  used 
In  some  forms  of  wet  primary  cells.  They 
are  made  of  two  or  three  strips  of  sheet 
copper  bent  and  fastened  together  with 
rivets  in  the  form  of  a  star.  A  rod  or 
insulated  wire  attached  to  the  strips  leads 
up  through  the  battery  cover  to  form  one 
terminal.  This  type  is  used  In  the  Daniel! 
and  gravity  cells. 

Manufacturers: 

Bcattle  Zinc  Works.  Reading,  Mass. 

Bunnell  &  Co.,  J.  H.,  32  Park  Place,  New 
York,  N.  Y.      "Bunnell." 

Canadian  National  Carbon  Co.,  Ltd..  HIU- 


Grasselll    Chemical    Co.,    The,    Cleveland, 

Ohio. 
Hungerford   Brass   A    Copper  Co.,   U.    T., 

80    Lafayette    St.,    New    York,    N.    Y. 

"Star   Brand." 
Illinois    Smelting  ft    Refining   Co..    410   N. 

Peoria    St..    Chicago,    III.      "XLNT." 
Manhattan     Electrical    Supply    Co..    Inc., 

17  Park  PI.,  New  York,  N.  Y. 
COPPEUCLAD     STEEL     WIRE. —  See 
'clad  steel. 


Wto 

COPPERS,  SOLDERING,— Soldering  cop- 
pers are  square  castings  with  pointed  tips 
made  of  pure  copper  designed  to  be  heated 
In  "a  gas  furnace.  Are  pot  or  blow  torch 
and  to  retain  sufficient  heat  to  melt  solder 
for  a  few  moments.  They  are  made  In  a 
number  of  sizes  weighing  from  a  few 
ounces  to  4  lbs.  or  more.  The  size  depends 
upon  the  nature  *of  the  work  to  be  sol* 
dered;  very  large  or  heavy  work  conduct- 
ing the  heat  away  from  the  copper  very 
rapidly  requires  a  heavy  copper,  while 
light  terminals  or  other  similar  work  re- 
quires only  a  small  copper. 

These  devices  are  commonly  spoken  of 
as  soldering  irons  but  as  the  tip  Is  always 
made  of  copper  the  term  "soldering  cop- 
1   Is   preferred 


Is  usually  hollow  and  has  the  heating 
ment  within  It,  and  In  other  cases  Is  solid 
with  the  element  around  It.  Soldering 
coppers  are  generally  sold  without  handles, 
merely  having  an  iron  rod  fastened  to  the 
copper  head  and  pointed  at  the  other  end 
to  be  driven  Into  a  wooden  handle.  Also 
see  Irons,  electric,  soldering  and  tipping; 
also  Irons,  soldering,  miscellaneous. 
Manufacturers: 
Anderson  Mfg.   Co.,  Albert  A  J.  M.,  289- 

305  A  St.,  Boston.  Mass. 
Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia. Pa. 
Berns  Co..   Otto.   17-37  Ashland  St.,  New-i 

ark,   N.  J.      "Always  Reliable." 
Commutator  Co.,   125  1st   St.,   N.,  Minne- 
apolis.   Minn. 
Electric  Materials  Co.,   The,  North  East, 

Pa. 
Follansbee    Bros.    Co.,    Liberty,    2nd,    3rd 

Aves.  A  Short  St..  Pittsburgh.  Pa. 
HERBST,  PAUL  W.,  Chicago,  III.  Wo 
specialize  in  coppers  designed  for 
switchboard  assemblers  and  adjusters. 
See  display  adv.  page  1258. — Adv. 
Hungerford  Brass  ft  Copper  Co..  U.  T„  80 
Lafayette  St..  New  York,  N.  Y.     "Star 


More-Jones    Brass    A    Metal   Co., 

N.    Broadway,    St.    Louis.    Mo. 
Motor     Products     Corp.,     Detroit 

"Diamond    Detroit." 
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Pacific    Metal    Works,     163-159     1st     St. 

San  Francisco,  Cal. 
Peck.    Stow    A    Wilcox    Co.,    The,    South- 

Ington,   Conn.      "Pexto." 
SMITH    ft    McCRORKEN,    INC..    107    E. 

18th  St..  New  York,  N.  T. 
Taunton-New  Bedford  Copper  Co.,  Taun- 

COPPERSERT. — Trade  name  for  electric 
boiler  InHert  type  heaters  manufactured  by 
the  Electric  Heating  &  Mfg.  Co.,  West- 
lake  A   Republican  Sts.,    Seattle.   Wash. 

COPPERWELD.— Trade  name  for  cop- 
perclad  steel  wire  manufactured  by  the 
Copper  Clad   Steel  Co.,    Rankin,   Pa. 

COPYING  MACHINES,  ELECTRICALLY 
OPERATED.— These  machines  are  used  to 
copy  letters,  orders,  statements,  telegrams, 
drawings,  etc.  They  are  generally  ma- 
chines operating  by  pressing  the  original 
copy  against  a  sheet  of  moistened  copj 
paper.  Small  motors  are  used  to  operati 
the  machines,  and  the  pressure  of  the  pa- 
per  on  the  copy  paper  Is  obtained  by  a 
series  of  rollers,  usually  provided  with 
automatic  adjustment  features.  A  small 
amount  of  clean  water  and  a  supply  of 
copy  paper  are  kept  In  the  machine  and 
when  the  copy  has  been  made  the  sheet 
Is  automatically  cut  off  to  a  uniform 
Manufacturers: 
Regina    Co.,    The,    47    W.    S4th    St,    New 

York,  N.  Y.  "Victoria." 
COPYRIGHTS.  —  Copyrighting  In 
United  States  means  the  registering  of 
printed  matter,  workB  or  art  or  the  like 
with  the  Register  of  Copyrights  (at  Wash- 
ington, D.  C.)  to  guard  against  a  copying 
of  the  same  for  a  period  of  28  years.  To 
secure  such  statutory  protection,  there 
must  be  literary  or  artistic  merit  as  well 
as  novelty  in  what  Is  presented,  a  proper 
notice  of  the  proposed  copyright  must  be 
on  the  work  when  first  distributed,  and 
this  must  be  printed,  although  blueprints 
or  manuscripts  can  be  copyrighted  under 
some  conditions.  In  the  electrical  liner 
new  books,  catalogs,  wiring  diagrams,  col- 
lections of  formulas  or  tables  and  the  like 
are  commonly  protected  In  this  manner. 

However,  copyright  protection  does  not 
extend  to  distinctive  marks  or  names 
(which  may  be  protected  by  trade -mark 
registrations),  nor  doesalt  guard  against 
a  duplication  of  objects  of  manufacture  Il- 
lustrated In  the  copyrighted  catalogs,  cir- 
culars or  the  like.  For  the  latter  purpose 
Design  Patents  can  protect  against  a  dup- 
lication of  the  ornamental  form,  Structural 
Patents  against  a  copying  of  the  general 
structure,  and  Process  Patents  against 
duplicating  the  method  of  manufacture. 

CORBIN.— Trade  name  for  electric  door 
openers  and  electric  door  locks  manufac- 
tured by  the  P.  &  F.  Corbin  Division  of 
American  Hardware  Corp.,  New  Britain 
Conn. 

CORBIN  CABINET  LOCK  CO.— New 
Britain.  Conn.  Manufacturer  of  cabinet 
locks,  padlocks  and  hardware  epec laities. 
Business  established  1882.  General  Man- 
ager. C.  H.  Baldwin.  Branch  offices  and 
warehouses.  21  Warren  St.,  New  York 
N.  Y.T  62  N.  6th  St.,  Philadelphia,  Pa.; 
66  E.  Lake  St.,  Chicago,  111. 

CORBIN  DIVISION,  P.  A  F.,  OF  AMER- 
ICAN    HARDWARE    CORP New   Britain. 

Conn.  Manufacturer  of  electric  door 
openers  and  door  locks.  Vice -president 
and  general  manager,  Charles  B.  Parsons 
Main  office  and  factory.  New  Britain. 
Conn.  Branch  offices.  101  Park  Ave.,  New 
York,  N.  Y.;  8th  A  Arch  Sts..  Philadelphia, 
Pa.:  60  W.  Lake  St..  Chicago,  III. 

CORA.— Trade  name  for  commercial 
lighting  units  manufactured  by  the  Con- 
solidated Lamp  A  Glass  Co.,  Coraopolia.  Pa. 
CORD — A  small  cable,  very  flexible  am? 
substantially  Insulated  to  withstand  wear. 
There  Is  no  well  defined  dividing  line  be- 
tween a  cord  and  cable  In  respect  to  size 
and  likewise  none  In  respect  to  the  char- 
acter of  Insulation  between  a  cord  and  a 
stranded  wire.  Many  types  of  cords  have 
an  insulating  covering  consisting  princi- 
pally of   rubber. 

CORD  ADJUSTERS,  CONNECTORS 
CLAMPS,  HOLDERS,  SWITCHES 
WEIGHTS.— See  Adjusters,  cord;  Connec- 
tors, cord !  Clamps,  cord ;  Holders,  cord  ■ 
S  wit  che  h,  pendent  and  cord;  Weights, 
cord,  telephone  switchboard. 

CORD,  BORDER  LIGHT.— See  Cable 
border  light. 


CORD,      FLEXIBLE,     ARMORED.  - 

Stranded  cord  having  rubber  and  cotton 
braid  Insulation  twisted  together  with  e 
cotton  or  Jute  filler  or  having  a  protecting 
braid,  and  covered  with  an  outer  wrapping 
of  flexible  Interlocked  steel  armor,  or  a 
woven  braid  of  fine  steel  or  copper  wire. 
Cords  of  this  type  are  made  to  stand  ex- 
ceptionally hard  wear.  They  are  much 
used  for  Inspection,  trouble  and  other  ex- 
tension hand  lamps,  small  tools  and  ap- 
pliances in  machine  shops,  assembling  and 
erecting  shops,  garages,  engine  and  boiler 
rooms,    etc.      They    are    required    In    show 

former  custom  of  window  dressers  attach- 
ing cards,  etc.,  by  pinning  to  lamp  cord. 
For  heavy  currents  requiring  large  con- 
ductors or  multlconductor  connections  this 
type  of  conductor  Is  called  armored  cable 
(see  Cable,  armored). 
Manufacturer!: 

Canada    Wire    ft    Cable    Co..    Ltd.,    2110 
Dun  das   St.,  West,   Toronto,   Ont„   Can. 
"Canada." 
Garland   Mfg.  Co.,   West  Pittsburgh,   Pa. 

"Sterling." 
GENERAL     ELECTRIC     CO..     Schenec- 
tadv.  N.  Y.   (See  adv.  pages  1203-1223  1 
Kerlte    Insulated    Wire    ft    Cable    Co..    60 

Church   St.,  New  York,  N.  Y. 
Morse.  Frank  W..  288  Congress  St.,  Bos- 

NATIONAl"  METAL  MOLDING  CO. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Flex- 
steel."      (See   display   adv.    pages   1302- 

Okonite    Co.,    The.    Canal    St.,    Passaic 

N.  J.      "Okonlte." 
Packard     Electric     Co.,     Warren,     Ohio, 

Philadelphia   Insulated   Wire  Co.,    200    N. 

3rd  St..  Philadelphia,  Pa. 
Fratt-Chuck   Co.,    The,    Frankfort.    N.   Y. 

"Qulckatrlp." 
ROME    WIRE    CO..    Rome.    N.    Y.      (See 

display    adv.    page    1247.) 
Standard  Underground  Cable  Co.,   West- 

Inghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard." 
Triangle     Conduit     Co..     KO-62     Columbia 

Heights.    Brooklyn,    N.   Y.      "Triangli   " 
UNITED    STATES    RUBBER    CO.,     179C 

Broadway.  New  York,  N.  Y.     "U.  S." 
Youngstown    Sheet    A   Tube   Co.,    Stam- 

baugh  Bldg.,  Youngstown.  Ohio.    "Real- 

CORD,     FLEXIBLE.     BREWERY.— Cord 

used  for  pendants,  drop  cords  or  extension 
lamps  In  damp  places,  such  as  breweries. 
It  differs  from  ordinary  lamp  cord  only  In 
that  the  outer  braid  is  saturated  with 
weatherprooflng  compound,  while  lamp  cord 
has  a  dry  glare  cotton  covering.  It  con- 
slats  of  two  stranded  conductors,  cottot 
wound.  Insulated  with  vulcanised  rubber 
and  covered  with  cotton  braid  and 
twisted  Into  pairs. 
Manufacturers: 
A-A  Wire  Co..  Inc..  GO  E.  42nd  St.,  New 

York.  N.  Y. 
American   Electrical  Works,  Phllllpsdale, 

R.  I.     "Broelectrtc." 

AMERICAN  STEEL  A  WIRE  CO..  sales 

offices  In   principal  cities.      See   display 

adv.    page    1210    for    list    of   offices   and 

Illustrations    and     descriptions    of    our 

products.      We    manufacture    the   well 

known    "Amerlcore"    brewery    cord. — 

Adv. 

ATLANTIC      INSULATED     WIRE      ft 

CABLE  CO.,    62   Vanderbllt  Ave..   New 

York,    N.    Y.       "Dolphin,"     "Neptune." 

"Triton."    (See  dlsnlay  adv.   pane  1252.) 

BELDEN    MFG.     CO.,    2300    S.    Western 

Ave..  Chicago,  III.    "Beldenlte." 
Bishop  Gutta-Percha  Co.,  420-460  E.  26th 
St.,  New  York.  N.  Y.     "Balata,"  "Par- 
axel,"      "Bishop   .  Standard,"     "Bishop 
Special,"  "Hytest." 
Boston  Insulated  Wire  A  Cable  Co.,  Bos- 
ton, Mass.    "B.I.W." 
Bourn  Rubber  Co.,  58  Warren  St.,  Provi- 
dence. R.  1. 
Canada    Wire    ft    Cable    Co..    Ltd..    2410 
Dundas  St.,  West  Toronto,   Ont.,  Can. 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St..  W.,  Toronto,  Ont.,  Can. 
COLLY ER  INSULATED  WIRE  CO..  249 

N.  Main  St..  Pawtucket,  R.  I. 
Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
A  Albert  St.,  Detroit,  Mich.     "Detroit." 
GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.   (See  adv.  pages  120S-U8J  ) 
HAB1RSHAW    ELECTRIC    CABLE    CO., 
Point  St.,  Yonkers,  N.  Y.     (See  display 
adv.    pages    1244-1246.) 
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v  code  flexible  brewery  cord  Is  made 
up  of  two  flexible  conductors,  seam- 
.less  rubber  insulated,  braided,  twisted 
and  saturated  with  weatherproof  com- 
pound. Made  in  sizes  10,  12,  14.  16  and 
18  B.  ft  S.  For  other  "Paranlte"  prod- 
ucts, see  pages  1236-1233.— Adv. 
Lowell  Insulated  Wire  Co.,  171  Lincoln 
'  ell,  Mass. 
isulat   "    ~ ' 

Morse,  Frank  W.,  mCongresa  St.,  Bos- 
ton. Mass. 

Okonlte  Co.,  The.  Canal  St..  Passaic.  N.  J. 
"Okonlte." 

Packard  Electric  Co.,  Warren,  Ohio. 
"Packard." 

Philadelphia  Insulated  Wire  Co.,  100  N. 
3rd   St      *"-"-»--•—    — 

Roeblinj. 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  brewery  cord  Is  furnished  with 
two  stranded  tinned  copper  conductors, 
each  Insulated  with  seamless  rubber  In- 
sulation and  covered  with  one  weather- 
proof  braid   after  which   the   two  are 


Rome  Flexible  Brewery  Cord 

conductor  first  wrapped  with  fine  Sea 
Island  cotton,  then  the  seamless  rubber 
Insulation  and  Anally  the  black  weath- 
erproof braid.  All  Rome  Wire  Is  man- 
ufactured from  copper  having  08  per 
cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  For 
other  Rome  Wire  products  see  display 
advertisement  on  page   1247.— Adv. 

Safety  Insulated  Wire  A  Cable  CO.,  114 
Liberty  St.,  New  York,  N.  Y.    "Safety." 

SIMPLEX  WIRE  A  CABLE  CO.,  201 
Devonshire  St..   Boston.   Mass.      "Slm- 


ard." 
UNITED    STATES    RUBBER    CO.,    1790 

Broadway,  New  York,  N.  Y.     "U.S." 
CORD,       FLEXIBLE,       CANVASITE.— A 

type  of  lamp  cord  adapted  for  use  as  drop 
cords,  portable  extensions  and  other  cords 
receiving  hard  usage  In  damp  places,  such 
as  cellars,  garages  and  manufacturing 
Plants.  It  consists  merely  of  brewery 
cord  with  an  additional  coating  of  weath- 
er proofed  braid.  Two  stranded  rubber  - 
Insulated  conductors  having  weather- 
proofed  braids  are  twisted  into  a  pair  and 
then  covered  with  an  additional  cotton 
braid  which  Is  saturated  with  weather- 
proof compound.  When  no  compound  Is 
applied  to  the  braid,  It  1b  called  "abrasion- 
proof  cord"  and   Is  suitable  for  use  In   dry 

A-A  Wire  Co.,  Inc.,  60  E.  42nd  St..  New 
York,   N.    Y. 

American  Electrical  Works,  Phllllpsdale, 
R.    I.      "Emelectrlc." 

ATLANTIC  INSULATED  WIRE  A  CA- 
BLE CO.,  62  Vanderbllt  Ave..  New 
York,  N.  Y.  "Dolphin,"  "Neptune." 
"Triton."    (See  display  adv.  page  (252.) 

Bishop  Gutta-Percha  Co..  420-43O  E  25th 
St.,  New  York,  N.  Y.  "Balata,"  "Par- 
axel,"  "Bishop  Standard,"  "Bishop 
Special,"    "Hytest." 

Boston  Insulated  Wire  &  Cable  Co.,  Bos- 
ton.   Mass.      "B,    I.    W." 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,   Chicago,   111.     "Beldenlte." 

Bourn  Rubber  Co.,  58  Warren  St.,  Provi- 

Canada  Wire  ft  Cable  Co..  Ltd.,  241C 
Dundas  St.,   West,   Toronto,   Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  21! 
King  St.,   W.,    Toronto,    Ont.,   Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave 
ft  Albert  St..  Detroit.  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  lttj-im.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.   pages  1244-1246.) 
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Hazard  Mfg.  Co..  SI  E.  Ross  St.,  Wllkes- 
INDIANA     'RUBBER      &      INSULATED 


Lowell  Insulated  Wire  Co..  171  Lincoln 
St.,    Lowell,    Ma  bo. 

Marlon  Insulated  Wire  A  Rubber  Co. 
Marlon.   Ind.      "Eagle  Brand." 

Morse.  Frank  W.,  28S>  Congress  St.,  Boa- 
ton,  Maas- 

Okonite  Co.,  The.  Canal  St..  Passaic 
N  J.     "Okonite." 

Packard     Electrlo     Co.,      Warren,      Ohio. 

Philadelphia   Inaulated   Wire    Co.,    200   N 


3rd   St.,    Philadelphia,   Pa. 

Roeb:lng's    Sons    Co.,    John 
N.  J. 

ROME  WIRE  CO..  Rome,  N.  T.  Rome 
Wire  canvaalte  cord  la  furnished  with 
two  stranded  tinned  copper  conductors, 
each  Insulated  with  seamless  rubber 
Insulation  and  covered  with  one  weath- 
erproof braid,  after  which  the  two  are 
twisted  together  and  covered  with  an 
additional  weatherproof  braid  as  fur- 
ther protection  against  dampness.  Can- 


Home   Flexible   Cant 


weatherproof  braid.     All  Rome  Wire  la 

manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials  are  used  throughout.  The 
16   gage   canvaalte   cord   la   Illustrated. 


II 47  .—Adv. 

Safety  Inaulated  Wire  &  Cable  Co.,  1M 
Liberty  St.,  New  York,  N.  T.    "Safety." 

SIMPLEX  WIRE  &  CABLE  CO.,  201  De- 
vonshire St.,  Boston.  Maes,     "Simplex." 

Standard  Underground  Cable  Co..  West- 
Inghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 


i    STATES    RUBBER    CO.,    1790 

Broadway.  New  York,  N.  Y.     "U.  S." 

CORD,  FLEXIBLE,   DECK   OR  MARINE^ 

— A    portable    cord    deslj 


twisted  Into  pairs.  Jute  Oilers  are  used  to 
make  the  cord  round  and  a  coating  of  vul- 
canized rubber  and  cotton  braid  added 
The  cotton  braid  Is  then  saturated  with  a 
weatherproof  compound.  Sometimes  alec 
called  deck  cable. 

Manufacturers: 

A-A  Wire  Co.,  Inc.,  60  E.  42nd  St.,  New 
York,  N..T. 

ATLANTIC   INSULATED  WIRE   A  CA- 


62     " 


Now 


York,    N.    Y.       "Dolphin,"     "Nepti 
"Triton."    (See  display  adv.  page  1262.) 

Bay  State  Insulated  Wire  &  Cable  Co.. 
Hyde  Park.  Mass. 

BELDEN  MFO.  CO.,  2300  S.  Western 
Ave,,    Chicago,    111.      "Beldenlte." 

Bishop  Gutta-Percha  Co..  420-430  E.  26th 
St.,  New  York,  N.  Y.  "Balata,"  "Par- 
axel,"  "Bishop  Standard,"  "Bishop 
Special."   "Hytest." 

Boston  Insulated  Wire  &  Cable  Co..  Bos- 
ton.  Mass.     "B.I.W." 

Canada  Wire  A  Cable  Co.,  Ltd..  2410 
Dundaa  St.,  West,  Toronto,  Out.,  Can 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,  W..  Toronto.  Ont.,  Can. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
A  Albert  St.,  Detroit,  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.   pages  1201 -122 J .1 

HAB1RSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers,  N.  Y.  (See  display 
adv.   pages  1244-1245.) 

Hazard  Mfg.  Co..  81  E.  Rosa  St.,  Wilkes- 
Barre,  Pa. 

INDIANA  RUBBER  &  INSULATED 
WIRE  CO..  Jonesboro,  Ind.  "Paranite." 
(See  display  adv.  pages   1235-1239.) 

Marine  Electric  Co.  1S5  Fremont  St. 
San    Francisco,    Col.       "Meeo." 

Marlon  Insulated  Wire  &  Rubber  Co.. 
Marlon,   Ind.     "Eagle  Brand.'" 


Packard      Electric     Co.,      Warren,      Ohio. 

"Packard." 
Philadelphia    Insulated   Wire    Co.,    200   N 


ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  deck  cables  are  made  with  two 
stranded  copper  conductors  insulated 
with  seamless  rubber  Insulation  cov- 
ered with  braid.  The  two  wires  are 
twisted     together     with     a     Jute     Bile 


Rome  Flexible    Deck  Cable 

ed  shows  the  various  coverings  de- 
scribed. All  Rome  Wire  Is  manufac- 
tured from  copper  having  98  per  cent 
conductivity  conforming  to  the  strict 
general  spec If) cations  of  the  Rome  Wire 
Company,  and  high  grade  materials 
are      used      throughout.       For      other 


Liberty  St.,  New  York.  N.  Y.    "Safety.' 
SIMPLEX  WIRE  &  CABLE  CO..  201  De- 
vonshire St.,  Boston.  Mass.     "Simplex." 
Standard  Underground   Cable  Co.,  West- 
Inghouse  Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard." 
Tubular  Woven  Fabric  Co.,  Main  A  Car- 
ver Sts„  Pawtucket.  R.  I.     "Duracord." 
UNITED    STATES    RUBBER    CO..    1790 

Broadway.  New  York,  N.  Y.     "U.S." 
CORD,    FLEXIBLE,    LAMP.— Ijimii    core" 
is    the    most   widely    used    type    of    flexible 
cord.     It  is  used  lor  pendants,  drop  cords, 
for  wiring  shower  or  other  chain   fixtures, 
for    table    and    other    portable    lamps,    and 
for   other  extensions   In  dry   places   where 
the   usage   is   not   hard.     It   Is  also   occa- 
sionally used  for  bell  and  annunciator  wir- 
ing and  for  other  purposes  where  a  flexible 
— nduetcr    having    a    neat    covering    is   de- 
able.     It   Is   composed   of   two   stranded 
nductors.    generally    No.    18   or   18  A.   W. 
G„   each  covered  with  a  serving  of  cotton, 
a    coating    of    vulcanized    rubber    and    an 
outer    braid    of   cotton    or    silk.      The    con- 
ductors   are    usually    twisted    together    Into 
pairs,    although    In    some    cases    they    arc 
laid  parallel  and  covered  with  another  cot- 
Ion  or  ellk  braid.    Green  and  yellow  cotton 
braids  are  the  coatings  commonly  used,  but 
the    silk    braids   are   also    made    In.  various 
other  colors. 
Manufacturers: 
American   Electrical  Works,   Phllllpsdale, 

R.  I.  "Emelectrlc." 
-AMERICAN  STEEL  A  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  lamp  cord.  National  Electrical 
Code  standard. — Adv. 
BELDEN    MFG.     CO.,    2300     S.    Western 

Ave..    Chicago,    III.      "Beldenlte." 
Biahop  Gutta-Percha  Co.,  420-430  E.  25th 
St..  New  York,  N.  Y.      "Balata,"   "Par- 
axel."      "Bishop     Standard,"      "Bishop 
Special."   "Hytest." 
Boston  Insulated  Wire  A  Cable  Co.,  Bos- 


"Canac 
Canadian   General   Electric  Co.,    Ltd.,   212 

King  St.,  W..  Toronto,  Ont..  Can. 
COLLSTKR   INSULATED   WIRE   CO.,    249 

N.   Main  St.,  Pawtucket.   R.  I. 
DAW    FUSE    WORKS    OF  GENERAL 

ELECTRIC  CO.,  Providence  R.  I.     (See 

descriptive   advertisement   under  Wire. 

asbestos-  covered . — Adv. 
Detroit  Insulated  Wire  Co.,  Wesson  Ave. 

&  Albert  St.,   Detroit.   Mich.     "Detroit," 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.   (See  ndv.  pages  1801-1x11,) 
HABiRSHAW    ELECTRIC    CABLE    CO., 

Point  St.,  Yonkers.   N.  Y.     {See  display 

adv.    pages    1244-1246.) 
INDKIF.NDENT    LAMP    A    WIRE    CO. 

1737  Broadway.   New  York.  N.  Y.     (See 

display    adv.    page    1261.) 
INDIANA      RUBBER      A      INSULATED 

WIRE  CO..  Jonesboro,  Ind.    "Paranite" 

lamp    cord    (type    "C"),    glased    cotton 


ed  and  twisted  lamp  cord,  In  same  sizes 
as  above.  "Paranite"  parallel  new 
code  lamp  cord  (Type  "P.  O.")  Is  made 
In  two  finished,  glazed  cotton  covered. 
and  silk  covered.  Sixes  run  from 
No.  22  to  No.  10  B.  A  S.,  In  both  cov- 
erings. For  other  Indiana  Rubber  A 
Insulated  Wire  Co.'s  products,  see  dis- 
play advertising  on  pages  1235-1239.— 
Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St..   Lowell.   Mass. 

Marlon  Insulated  Wire  &  Rubber  Co.. 
Marlon,    Ind.      "Eagle  Brand." 

Morse,  Frank  W..  280  Congress  St.,  Boa- 
ton.   Mass. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See  dis- 
play  adv.    pages   1302-1304.) 

Okonite  Co..  The,  Canal  St.,  Passaic, 
N.   J.     "Okonite." 

Packard  Electrio  Co.,  Warren,*  Ohio. 
"Packard." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd    St.,   Philadelphia,   Pa. 

Phillips  Electrical  Works.  Ltd..  Eugene 
F.,    Montreal,    Que.,   Can. 

ROCKBESTOS  PRODUCTS  CORP.,  P. 
O.  Drawer  1102,   New  Haven.   Conn. 

Roebllng's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  lamp  cords  are  manufactured  to 
meet  all  requirements,  using  annealed 
copper  wires  of  No.  30  Brown  A  Sharpe 
gage,  having  a  diameter  of  .01  In. 
twisted  Into  a  cable  of  the  required 
carrying   capacity.      The   conductor   Is 


Rome  Twisted  Pair  Lamp  Cord 


seamless  rubber  and  finished  with  s_. 
outer  braid  of  silk  or  cotton  of  de- 
sired color.  The  conductors  may  be 
furnished  single,  or  twisted  together  or 
laid  parallel  and  braided  over  all  with 
either  sflk  or  cotton.  Above  is  Illus- 
trated the  No.  18  Brown  &  Sharpe  gage 
twisted  pair  lamp  cord  with  green  and 
yellow  cotton  braid.  Below  Is  shown 
the  No.  18  parallel  lamp  cord  with  dry 
cotton  braid.     All  copper  wire  used  In. 


Rome   Parallel    Lamp  Cord 

Rome  lamp  cords  conforms  to  the  strict 
general  specifications  for  Rome  bare 
copper  wire  (see  that  classification). 
For  other  Rome  Wire  Company  prod- 
ucts see  display  advertisement  on  page 
1247.— Adv. 

Safety  Insulated  Wire  &  Cable  Co.,  114 
Liberty  St.,  New  York,  N.  Y.    "Safety." 

Standard  Underground  Cable  Co..  West- 
inghouse  Bldg.,  Pittsburgh.  Pa.  "Stand- 

UNITBD    STATES    RUBBER    CO.,    1790 

Broadway,    New   York,    N.    Y.      "U.S." 

CORD,    FLEXIBLE,   PACKINGHOUSE.— 

Consists   of   two   stranded   rubber -insulated 

•      provided    with    a    cotton 

"ler  with  a  flllei 

... to   form  a  round  cord 

and  protected  by  two  outer  weatherproofed 
braids.  It  Is  suitable  for  pendent  or  port- 
ble  use  In  damp  places  and  will  wlth- 
tand  very  hard  wear;  largely  used  In  meat 
acking  establishments  and  the  like. 
Manufacturers; 
A-A  Wire  Co.,  Inc.,   60  E.  42nd  St.,   New 

York,  N.  Y. 
American    Electrical    Works,   Phlllipsdale, 

R.  I.  "Emelectrlc." 
ATLANTIC  INSULATED  WIRE  &  CA- 
BLE CO.,  62  Vanderbilt  Ave.,  New 
York.  N.  Y.  "Dolphin,"  "Neptune." 
"Triton."  (See  display  adv.  page  1252.) 
Bay   State    Insulated   Wire   A    Cable    Co., 

Hyde  Park,  Mass. 
Belden   Mfg.    Co..    2300   S.    Western   Ave., 

Chicago.   111.     "Beldenlte." 
Bishop  Gutta-Percha  Co.,  42O-430  E.   25th 
St.,  New  York.  N.  Y.     "Balata."    "Par- 
axel."      "Bishop     Standard."      "Bishop 
Special, "  "Hytest." 
Boston  Insulated  Wire  A  Cable  Co..  Bos- 
Canada    Wire    ft'  Cable    Co.,    Ltd.,     2410 
Dundas  St.,  West.    Toronto,   Ont.,    Can, 
"Canada." 


,Googk 
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Canadian   General   Electric  Co..   Ltd.,   21? 

King  St.,    W„   Toronto,  Ont.,   Can. 
Detroit     Insulated     Wire     Co.,     4501-464T 

Wesson  Ave.,  Detroit,  Mich.     "Detroit." 
GENERAL,     ELECTRIC     CO.,      Schenec- 
tady. N.  Y.  (See  adv.  pagee  1203-122;; .) 
HABIRSHAW    ELECTRIC    CABLE    CO.. 

Point  St..  Yonhera.  N.  T.     (See  display 

adv.    pages  1244-1246.) 
Hazard  Mfg.  Co.,  81  E.  Rose  St..  W  likes - 

Barre,  Pa. 
INDIANA      RUBBER      A 

WIRE  CO.,  Jonesboro,  ] 

(See   display   adv.    pages   1335-1239.) 
Marlon    Insulated    Wire    &    Rubber    Co.. 

Marion,   Ind.     "Eagle  Brand." 
Okonlte    Co.,     The,     Canal    St..     Passaic 

N.   J.     "Okonlte." 
Packard      Electric      Co.,      Warren.      Ohio. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,   Philadelphia.  Pa. 

Roebllng's  Sons  Co..  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  packing  house  cord  Is  made  with 
two  stranded  tinned  copper  conductors 
each  covered  with  seamless  rubber  In- 
sulation not  leas  than  A  In.  In  thick- 
ness. Each  conductor  la  covered  with 
a  cotton  braid  and  twisted  together 
with  Jute  Oiler  and  finished  with  two 
weatherproof    braids.      The     14     gage 


Rome  Packing   House  Cord 

Packing  house  cord  Illustrated  shows 
the  first  wrapping  of  fine  Sea  Island 
cotton,  the  Individual  seamless  rubber 
Insulation  and  first  weatherproof  braid, 
the  jute  filler  and  the  final  two  cover- 
ings of  black  weatherproof  braid.  All 
Rome  Wire  Is  manufactured  from  cop- 
per having  98  per  cent  conductivity 
conforming  to  the  strict  general  speci- 
fications of  the  Rome  Wire  Company, 
and  high  grade  materials  are  used 
throughout.  For  other  Rome  Wire 
products  see  display  advertisement  on 
page  1247.— Adv. 
Safety  Insulated  Wire  &  Cable  Co.,  114 
Liberty  St.,  New  York.  N.  Y.  "Safety." 
SIMPLEX  WIRE  &  CABLE  CO..  201  De- 
vonshire St.,  Boston,  Mass.  •'Simplex." 
Standard  Underground  Cable  Co.,  West- 
Inghouee  Bldg.,  Pittsburgh,  Pa.  "Stand- 
ard." 
UNITED    STATES    RUBBER    CO..    1791 

Broadway.  New  York.  N.  Y.  "U.S." 
CORD,  FLEXIBLE,  PORTABLE 
HEATER.— Cord  used  for  connecting  elec- 
tric pressing  Irons,  air  heaters,  soldering 
Irons,  disk  stoves  and  other  household  and 
industrial  heating  appliances  taking  not 
over  860  watts  and  whose  cords  are  likely 
to  be  exposed  to  a  high  temperature.  A 
stranded  conductor  Is  covered  with  a  sepa- 
rator, usually  a  tight,  close  wind  of  One 
cotton,  then  a  layer  of  rubber  at  least  1/64 
In.  thick,  or  an  Impregnated  felted  aabestos 
covering  Is  applied.  A  braid  of  asbestos 
enclosed  by  an  outer  braid  Is  applied  over 
the  Insulation.  Each  conductor  may  be 
covered  by  the  outer  braid  or  It  may  bind 
the  two  twlated  conductors  together,  form- 
ing a  round  cord.  The  felted  asbestos  In- 
sulation Is  protected  in  the  same  way  by 
an  outer  braid.  In  some  cases  the  outer 
braid  Is  made  of  heavy  twine  Instead  of 
glased  cotton.  Where  the  conductors  are 
covered   separately,    they   are    twisted    Into 

Manufacturer*: 
A-A  Wire  Co.,  Inc.,  SO  B.   42nd  St.,  New 

York;  N.  T, 
AMERICAN      ELECTRICAL      HEATER 

CO.,     Woodward,     Burroughs     ft     Cass 

Aves.,   Detroit.   Mich. 
American   Electrical   Works,   Phil!  1  pad  ale, 

R.  I.    "Em  electric.*' 
CORD,  flexible,   portable  heater. 
AMERICAN  STEEL  &   WIRE  CO..   sales 

offlcea  In  principal  cities.      See   display 


illus 


)    for    1 


:    of    office 


line  of  heater  corn.— a  a  v. 
BELDEN    MFO.    CO..    MOO     S.     Western 

Ave.,   Chicago,   III.     "Beldenlte." 
Canada  Wire  ft  Cable    Co.,    Ltd.,     2410 

Dundas  St.,  West,  Toronto,  Ont.,  Can. 

"Canada." 
Canadian   General  Electric  Co.,  Ltd.,  218 

King  BL,  W„  Toronto,  Ont.,  Can. 


COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket.   R.  I. 

D  &  W  FUSE  WORKS  OP  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I.    (See 

descriptive  advertisement  under  Wire, 
a  r  b  est  os - co vered . >  —Adv. 

Driver -Harris  Co..  Harrison,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   <rW  adv.  pages  1203-1223.1 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkers,  N.  Y.  (See  display 
adv.    cages    1244-5.) 

INDEPENDENT  LAMP  ft  WIRE  CO., 
173T  Broadway,  New  York,  N.  Y.  (See 
dlsnlav  adv.   pace  1251.1 

INDIANA  RUBBER  &  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranlle" 
heater    cord    la    made    in    three    Styles: 

covered'  Individually  and  parallel,  cov- 
ered. Sizes  run  from  No.  18  to  No.  10 
B.  &  S.  For  other  "Paranlte"  products 
see  display  advertisement  on  pages 
1235-1238.— Adv. 

Lowell  InsulatPd  Wire  Co.,  171  Lincoln 
St..    Lowell.   Mass. 

Marlon  Inaulated  Wire  ft  Rubber  Co., 
Marlon,  Ind.     "Eagle  Brand." 

Morse,  Frank  W-,  2S9  Congress  St.,  Boa- 
ton,  Mass. 

Okonlte  Co.,  The,  Canal  St.,  Passaic, 
N.  J.     "Okonlte." 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,  Pa. 

Phillips    Electrical    Works,    Ltd..    Eugene 


F..   Montr 


"    v* 


Can. 


ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven,  Conn. 

Roebllng's  Sons  Co..  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome.  N.  Y.  Rome 
Wire  heater  cord,  for  use  with  perco- 
lators, toasters,  flatlrons.  water  heat- 
ers, etc..  Is  ordinarily  furnished  In  Nos. 
14,  10  and  18  gage.  The  conductor  la 
extra  flexible,  covered  with  a, cotton 
wind,  Inaulated  with  rubber  compound, 
braided  aabestos  fibre,  and  flnlRhed  with 
' '  ick    glazed    cotton    outer 

t .._      ,__.     fUT- 


Rome  Flexible  Heater  Cord 

nlshed  In  other  colors  If  desired.  This 
type  of  cord  can  be  furnished  In  twisted 
pair,  twisted  pair  with  braid  over  all, 
or  parallel  with  braid  over  all.  The 
gauge  16  heater  cord,  twlated  pair, 
shows  the  varloua  coverings  described. 
All  Rome  Wire  Is  manufactured  from 
copper  having  98  per  cent  conductivity 

flcatlons  of  the  Rome  Wire  Company, 
and  high  grade  materials  are  used 
throughout.  For  other  Roma]  Wire 
products  aee  display  advertisement  On 
page  3247.— Adv. 
Safety  Insulated  Wire  ft  Cable  Co..  114 
Liberty  St.,  New  York.  N.  Y.  "Safety." 
SIMPLEX     ELECTRIC     HEATING    CO.. 

85   Sidney   St.,   Cambridge.   Mass. 
Simplex   Wire   ft  Cable  Co..   201   Devon- 
shire  St.,  Boston,   Mass.     "TIrex." 
Standard  Underground  Cable  Co..  West- 
lnghouse        Bldg.,        Pittsburgh,        Pa. 
"Standard." 
UNITED    STATES    RUBBER    CO.,    1790 

Broadway,  New  York,  N.  Y.  "U.  S." 
CORD,  FLEXIBLE,  REINFORCED.— 
Reinforced  cord  Is  used  for  heavy  pendants, 
portable  lamps,  fans  and  other  appliances 
«li'T'  pood  wearing  qualities  are  essential. 
It  consists  of  twisted-pair  lamp  cord  with 
an  additional  Jacket  of  vulcanized  rubber. 
'-'-'-   makes   it   round,   and   protected   by 


Manufacturers: 

A-A  Wire  Co.,  Inc..  50  E.  48nd  St..  New 
York,  N.   Y. 

American  Electrical  Works.  Phillipsdale, 
R.  I.     "Emelectrlc." 

AMERICAN  BTEHL  ft  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  completp 
line  of  "Amerlcore"  flexible  reinforced 
cord.— Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,   Chicago.    111.      "Beldenile." 

Bishop  Gutta-Percha  Co.,  420-430  E.  25th 
St..  New  York,  N.  Y.  "Balata,"  "Par- 
axel,"  "Biahop  Standard,"  "Bishop 
Special."   "HytesL" 
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Boston  Insulated  Wire  ft  Cable  Co.,  Bos- 
ton,  Maaa.      "B.   I.  W." 

Bourn  Rubber  Co.,  Eg  Warren  St.,  Provi- 
dence, R.  I. 

Canada  Wire  ft  Cable  Co.,  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont,.  Can, 
"Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont-  Can. 

COLLYER  INSULATED  WIRE  CO.,  240 
N.  Main  St.,  Pawtucket  R.   I. 

Detroit  Inaulated  Wire  Co.,  Wesson  Ave 
ft  Albert  St..  Detroit.  Mich.    "Detroit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-im.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (Sea  display 
adv.   pages  1244-1245.) 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranlte" 
reinforced  portable  cord,  Type  "P."  la 
covered  with  a  glased  cotton  braid: 
also  furnished  with  silk  braid  If  de- 
sired. Sizes  run  from  18  to  10  B.  &  S. 
Type  "P.  W.  P."  of  same  general 
(specifications  as  above,  Is  covered  with 
a  weatherproof  braid.  "Paranlte"  spe- 
cial reinforced  portable  cord.  Type 
"P.  S."  Is'made  in  sizes  18  and  16  only. 
Can  be  supplied  with  silk  outside  braid, 
or  (In  type  "P.  S.  W.  P.")  with 
weatherproof  outside  braid.  For  other 
"paranlte"  products,  see  pages  1235- 
1239.— Adv. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St..    Lowell.    Mass. 

Morae,  Frank  W.,  289  Congress  St.,  Bos- 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh,  Pa.  (See  dls- 
olnv  adv.   pages  1302-1304.) 

Okonlte  Co..  The,  Canal  St.,  Paaaaic, 
N.  J.     "Okonlte." 

Philadelphia  Insulated  Wire  Co.,  BOO  N. 
3rd  St.,  Philadelphia,  Pa. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
Wire  reinforced  portable  cord  la  fur- 
nished with  two  stranded  copper  con- 
ductors inaulated  with  seamless  rubber 
Insulation  and  cotton  braid,  twisted  to- 
gether and  reinforced  with  another 
seamless  rubber  Insulation  around  the 
two.    after   which   It    Is    covered   with 


Rome    Reinforced    Flexible   Cord 

a  black  weatherproof  braid,  a  green 
and  yellow  cotton  braid,  or  plain  dry 
cotton  braid  as  desired.  The  IS  gage 
reinforced  portable  cord  illustrated 
above  shows  the  various  coverings  de- 
scribed with  green  and  yellow  braid  as 
the  final  covering.  All  Rome  Wire  la 
manufactured  from  copper  having  98 
per  cent  conductivity  conforming  to  the 
strict  general  specifications  of  the 
Rome  Wire  Company,  and  high  grade 
materials    r- J     - 

Safety  Insulated  Wire  ft  Cable  Co!,  114 
Liberty  St.,  New  York.  K.  Y.    ■•Safety." 

SIMPLEX  WIRE  ft  CABLE  CO.,  Ml 
Devonshire    St.,    Boston,    Mass.      "Sim- 


Pa. 

Triangle  Conduit  Co.,  BO -6*  Columbia 
Heights,    Brooklyn,    N.   Y.      "Triangle." 

Tubular  Woven  Fabric  Co.,  Main  ft 
Carver  Sta.,  Pawtucket,  R.  L     "Dura- 

UNITED  STATES  RUBBER  CO..  1790 
Broadway.  New  York,  N.  JT.    "U.  8." 

Wolf  ft  Davis,  71-7!  Spring  St.,  New 
York,  N.  Y. 

CORD,  FLEXIBLE,  SPECIAL  AND 
MISCELLANEOUS  NOT  OTHERWISE 
LISTED.— The  many  uses  to  which  flexible 
cords  are  put  and  their  special  require- 
ments for  auch  service  do  not  permit  using 
any  standard  type  or  types  of  construction 
for  all  purposes.  Besides  those  listed 
above,  special  cords  are  made  to  meet  the 
requirements  of  extremely  hard  wear,  such 
aa  "hard  usage"  cord,  or  high  tempera- 
tures, where  asbestos -protected  cords  are 
used,  or  to  withstand  oil  and  constant  vi- 
bration, as  on  automobiles,  etc..  and  for 
other  exceptional  and  miscellaneous  pur- 
poses. 

Manufacturers: 

BELDEN  MFG.  CO.,  1100  S.  Western 
Ave..    Chicago.    I1L 

Flexible  Woven  Cable  Co.,  170  Purchase 
St.,  Boston,  Mass.     "Wovenlte." 

logic 
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INDIANA  RUBBER  A  INSULATED 
WIRETCO.,  Jonesboro,  Ind.  "Paranlte." 
(See    display    adv.    pages    12S6-12S9.) 

Marion  Inaulated  Wire  &  Rubber  Co. 
Marion.  Ind.     "Kagle  Brand." 

NATIONAL  METAL  MOLDING  CO.. 
Pulton  B!dg..  Pittsburgh.  Pa.  "Flex- 
cord"  portable  electric  cord  has  the 
strength  and  flexibility  to  stand  the 
hardest  kind  of  service.  The  wires 
have    a    double    protective    treatment. 


compound  that  protects  the 
i   being    damaged    by   water. 


CORD,  FLEXIBLE,  STAGE  OR 
THEATER.— Cord  very  similar  to  packing- 
house cord.  It  consists  of  two  stranded 
conductors  with  a  rubber  coating  and  cot- 
ton braid  on  each  conductor  impregnated 
with  a  weatherproof  compound.  The  con- 
ductor!! are  then  twisted  with  a  filling  01 
jute  to  make  a  round  cord,  and  two  cotton 
braids  each  Impregnated  with  a  weather- 
proofing  compound  are  then  applied.  It  Is 
need  for  portable  lights  on  lecture  plat- 
forms, theater  stages  and  the  like.  Some- 
times called  "stage  oable,"  but  should  not 
be  confused  with  border-light  cable  (see 
Cable,  border -light). 
Manufacturers:  ' 
A-A  Wire  Co.,  Inc..  GO  B.  42nd  St.,  New 

York,  N.  T. 

AMERICAN  STEEL  ft  WIRE  CO..  i. 

offices   in   principal  cities.      See   display 

adv.   page   1240   tor   list   of  offices  and 

illustrations    and     descriptions    of 

products.    We  manufacture  a  complete 

line    of    "Araerlcore"    heater    or   stage 

cable  .—Adv. 

ATLANTIC       INSULATED       WHUB       ft 

CABLE  CO.,  S2  Vanderbllt  Ave.,   New 

York,    N.    Y.      "Dolphin,"     "Neptune." 

"Triton."   (See  display  adv.  page  12S2.) 

Bay  State  Insulated  Wire  *  Cable   Co. 

Hyde  Park,  Mass. 
BELDEN    MFG.    CO.,    MOO     8.     Western 

Ave.,  Chicago,  111. 
Bishop  Outta-Percha  Co.,  420-430  E.  ISth 
St..  New  York.  N.  Y.     "Balata,"  "Par- 
axel."     "Bishop     Standard,"      "Bishop 
Special."   "Hyteat" 
Boston  Insulated  Wire  A  Cable  Co.,  Eos 

ton.  Mass.     "B.  I.  W." 
Canada   Wire    A    Cable    Co.,     Ltd.,     2410 
Dundas  St.,  West.  Toronto,  Ont.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  Ill 
King  St.,  W.,  Toronto,  Ont,  Can. 

DAW  FUSE  WORKS  OF  GENERAL 
ELECTRIC    CO..     Providence.     R.     I. 

Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
A  Albert  St.,  Detroit,  Mich.     "Detroit." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y    .S»e  adv.  pages  1201-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St.,  Yonkers,  N.  Y.  (See  display 
adv.    pages    1244-1246.) 

Hsxard  Mfg.  Co.,  SI  E.  Ross  St,  Wllkes- 

INDIANA  RUBBER  ft  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranlte" 
theater  or  stage  cable  (type  "T").  Is 
made  In  sixes  14  to  *  B.  A  S.  For 
other  "Paranlte"  products  see  pages 
1x36-112*.— Adv. 

Knickerbocker  Annunciator  Co.,  Ill  West 
St,  New  York.  N.  Y. 

Okonlte  Co.,  The,  Canal  St.,  Passaic, 
N.  J.     "Okonlte,"    ■ 

Ffennefatner.  James  B..  368  W.  43rd  St. 
New  York.  N.  Y. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd   St,   Philadelphia,   Pa. 

Roebling'B  Sons  Co..  John  A..  Trenton. 
N.  J. 

ROME  WIRE  CO.,  Rome,  N.  Y.  (See  dis- 
play adv.  page  1247.) 

Safety  Inaulated  Wire  A  Cable  Co..  114 
Liberty  St,  New  York,  N.  Y.    "Safety." 

SIMPLEX  WIRE  ft  CABLE  CO..  201 
Devonshire  St,  Boston,  Mass.  "Sim- 
plex." 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh,  Pa. 
"Standard." 

CORD,    LEATHER.     FOR    CAR     BEtLF 
AND  REGISTERS. — Some  street  and  other 
electric   railway   companies   prefer   to 
leather  cord  instead  of  braided  cordage 
the  ben  signals  and  for  operating  the  faro 
registers.    The  cord  used  la  merely  a  round 


strip  of  leather  similar  In  quality  to  round 
leather  belting.  It  is  flexible,  but  will  re- 
tain Its  position  and  shape.  Leather  cord 
is  quite  strong  and  will  wear  well.  It  Is 
provided  with  splicers  and  terminal  clips: 
for  these  see  Splicers,  cord.  Also  see  Cord 
or  cordage,  braided. 

Manufacturers: 

Brill  Co.,  The  J.  G-,  02nd  St.  ft  Wood- 
land  Ave.,    Philadelphia.    Pa. 

Rhoads  A  Sons.  J.  E-.  12  N.  3rd  St.. 
Phlladelhpla.  Pa. 

Roebling'B  Sons  Co.,  John  A..  Trenton, 
N.  J. 

CORD  OR  CORDAGE,  BRAIDED.— For 
lamp  suspensions,  street-car  registers  and 
bells,  trolleys,  etc.,  various  forms  of 
weatherproof  cords  are  uaed.  These  are  of 
braided  cotton  weatherproof  ed,  braided  cot- 
ton with  wire  center,  and  of  hemp.  They 
should  be  strong,  especially  those  for  arc 
lamps  and  trolley  ropes—  and  have  good 
wearing    qualities    in    addition    to    being 

Manufacturers: 

Gottschalk  Mfg.  Co..  John  W.  Philadel- 
phia. Pa.     "Linotape." 

Hoffman-Corr  Mfg.  Co.,  312  Market  St., 
Philadelphia,  Pa. 

INDEPENDENT  LAMP  A  WIRE  CO., 
1717  Broadway.  New  York,  N.  Y.  (See 
display    adv.    page    1251.) 

Roebling'B  Sons  Co-  John  A..  Trenton, 
N.  J. 

SAMSON  CORDAGE  WORKS.  Boston, 
Mass.  Manufacturers  of  braided  cot- 
ton cordage.  In  all  sizes  and  colors  for 
all  purposes.     Samson  Spot  Cord  (trade 


Samson  Spot  Cord 
mark  registered  in  V.  S.  Patent  Office) 
is  made  of  extra  Quality  cotton  yarn, 
carefully  inspected  and  guaranteed. 
free  from  all  Imperfections  of  braid  and 
finish.  The  colored  spots  in  any  color 
are  a  trade  mark  used  only  with  Sam- 
son Spot  Cord.  Samples  and  Informa- 
tion gladly  furnished  on  request.— Adv. 
Silver  Lake  Co.,  Newtonvllle,  Mass. 
Wolf   A    Davts,    71-73    Spring    St.,     New 

York.  N.  Y. 
CORDS.    FLEXIBLE,    DETACHED    AP- 
PLIANCE.—Manufacturers   of   portable 
lamps,  heating,  motor-driven  or  other  elec- 
trical appliances  almost  Invariably  supply 
with  each  appliance  a  flexible  cord  for  ooi 
nectinic  It  to  the  supply  circuit.      This  hi 
an  attachment  plug  at  one  end  to  conne_. 
to  the  circuit  receptacle  or  socket  and  has 
the  other  end  either  permanently  connected 
to  the  appliance  or  has  It  provided  with  - 
special  plug  for  connecting  to  the  terrains 
of  the   appliance.     In   the   latter  case   tl 
cord  with  its  end  plugs  becomes  a  separate 
auxiliary  to  the  appliance.     Appliance   ' 
mlnals   have  been   standardized  to   onij   o 
limited    extent;   as  a  rule,   a  manufacturer 
of  heating  appliances,  for  Instance,  has  all 
his  appliance  terminals  of  one  type  so  that 
any  of  his  cords  may  be  used  with  any  of 
his  appliances     They  are  seldom,  howver. 
Interchangeable    with    other   makes   of  ap- 
pliances.    For  the  convenience  of  persons 
using    several    makes    of    appliances    there 
have  been  placed  on  the  market  detached 
cords  equipped  at  one  end  with  attachment 
plugs,   usually  of  standard  separable  type, 
and  at  the  other  end  with  a  special  plug 
designed   to    lit   over  any  of   the    round   or 
flat    prong    types    of    appliance    terminals. 
These    cords   are   made    in   various  lengths 
and  either  of  ordinary  lamp  cord,   or  rein- 
forced, or  portable  heater  cord  as  conditions 
of  use  require. 
Manufacturer*: 
Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St,  New  York,  N.  Y. 
Belden   Mfg.    Co..    23O0    S.    Western   Ave.. 

Chicago,   III. 
Canada    Wire    A    Cable    Co.,    Ltd..    2410 
Dundas  St.  West.  Toronto,  Ont.  Can. 

Canadian  (General  Electric  Co.,  Ltd..  212 
King  St..  W-.  Toronto,  Ont,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  lsoa-iass.) 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  (See  dis- 
play   adv.    pages    1302-1304.) 

New    England   Electrical   Works,    Lisbon, 


Roebling'B    Sons    Co.,    John    A..    Trenton, 

ROME  WDtE  CO.,  Rome,  N.  Y.  (See 
display  adv.  page  1347.) 

Triangle  Conduit  Co.,  60-52  Columbia 
Heights,   Brooklyn,   N.   Y.     "Trioord." 

UNITED  STATES  RUBBER  CO.,  1TB0 
Broadway,  New  York,  N.  Y.    "U.S." 

CORDS,  FLEXIBLE,  TELEPHONE 
SWITCHBOARD  AND  RECEIVER.—*  tele- 
phone switchboard  cord  is  a  flexible  cord 
conductor  with  a  plug  at  one  end  Two 
cords  (forming  a  pair)  are  electrically  con- 
nected together  at  their  other  ends.  The 
cord  circuit  from  plug  to  plug  isthe  means 
of  connecting  subscriber  lines.  The  answer- 
end  la  uaed  to  answer  the  calling  sub- 
scriber. The  calling  end  is  used  to  connect 
to  the  called  line  through  the  Jack.  These 
cords  generally  have  a  very  ru|Sed  een'm 
ing  over  fine  copper  tinsel  conductors.  Oc- 
casionally   switchboard    cords 


Luo.llOIl    lOSS. 

Receiver    cords     are    flexible 
which  connect  the  receiver  to 
the  telephone  set.     They  have  two  conduc- 
tors   each    made    of    One    copper   tin 
flexibility  and  Insulated  by  ellk  and 


for 


iverlngs  and  braids.    One  torn 
cord  is  a  straining  cord  in  whi™  ».»»-. 
is  braided  without  conductors,  intended  to 
be   tied    to    a    stationary    lug    to    take    the 
strain  off  the  tinsel  or  other  conductors. 
Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1340  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  Amerl- 
core"  rubber  covered  switchboard  ca- 
bles, National  Electrical  Code  standard. 
Flexible   tinned    c 

Adv. 


1    cables 


Electrical  Specialty  Co..  422  E.  6Srd 

St.,  New  York,  N.  Y. 

Belden  Mfg.    Co.,    2300    S.   Western  Ave., 

Chicago,  111. 
Chicago  Hand  Phone  Co.,  611  W.  Jackson 

Blvd..  Chicago,  III. 
Detroit     Insulated     Wire     Co..     4601-4647 

Wesson  Ave..  Detroit.  Mich.     "Detroit. 
Gottschalk  Mfg.   Co..  John  W.,   Philadel- 

KEI.LOQG  SWITCHBOARD  A  SUPPLY 
CO  Adams  A  Aberdeen  Sts.,  Chicago, 
III       (See    display    adv.    page    1327.) 

Knickerbocker  Annunciator  Co..  116  West 
St.,   New  York.   N.  Y. 

Marion  Insulated  Wire  ft  Rubber  Co- 
Marlon.   Ind.      -Eagle   Brand." 

Monarch  Telephone  Mfg.  Co..  Fort  Dodge. 

Philadelphia  Insulated   Wire  Co..    200   N. 

3rd  St,  Philadelphia.  Pa.   _     ,„ 
ROME  WIRE  CO.,  Rome,  N.  Y.    (See  dis- 
play adv.  page  1347.)  

Runiel-Lens    Electric    Mfg.    Co.,    1761    N. 

Western  Ave.,  Chicago,  HI. 
Stanley  ft  Patterson,  34  Hubert  St..  New 

York,  N.  Y.    "De  Veau."         

Stromberg-Carlson    Telephone    Mfg.    Co., 

1060  University  Ave..  Rochester.   N.  Y. 

Telephone    Shop,    The,    608   S.    Canal    St.. 

UNITKD°' STATES  RUBBER  CO..  1780 
Broadway,  New  York.  N.  Y.    "U.  S." 

Western  Electric  Co..  Inc.,  136  Broadway, 
New  York,  N..Y. 

CORE,  ARMATURE.— The  Iron  structure 
which  forms  a  part  of  the  magnetic  circuit 
of  dynamoeleetric  machines  and  upon  which 
the  armature  windings  are  placed.  It  Is 
practically  always  laminated  perpendicular 
to  the  axis  of  rotation  to  reduce  eddy  cur- 
rents to  a  minimum,  and  slotted  to  make 
convenient  places  for  the  armature  con- 
ductors. . 

The  magnetic  quality  of  the  iron  Is  such 
as  to  give  as  high  a  permeability  and  as 
low  a  hysteresis  loss  as  practical.  The 
electrical  quality  is  such  as  to  give  as  high  ' 
a  resistance  to  eddy  currents  as  is  con- 
venient with  the  desired  magnetic  qualities 


laminations  at  desired  intervals. 

CORE   LOSSES.— The  energy  losses  ap- 
pearing aa   heat   In   armature   and    trans- 


3gle 


EMF  ELECTRICAL  YEAR  BOOK 


former  cores,  due  to  hysteresis  and  eddy 
currents  In  the  Iron  of  these  cores.  They 
are  often  called  the  Iron  losses.  See 
Hysteresis  loss,  also  Eddy  current  loss. 

CORK,  POLE.— Field  cores  are  sometimes 
called  pole  cores.     Bee  Cores.  Held. 

CORE  PUNCHING*.  ARMATURE.— See 
Armature  punch  In  go. 

CORES,  ELECTROMAGNET.— The  (unc- 
tion of  the  core  of  an  electromagnet  Is  to 
furnish  a  path  of  loir  reluctance  for  the 
magnetic  flux.  Iron  Is  the  only  suitable 
material:  the  softer  and  more  pure  grades 
are  the  best.  After  the  magnetic  Held  has 
been  removed  the  soft  Iron  retains  very 
little  magnetism.  Steel,  however,  will  re- 
tain a  greater  or  less  part  of  its  mag- 
netism, depending  on  Its  composition,  and 
Is  used  where  that  feature  Is  desirable,  as 
In  the  case  of  certain  a-c.  magnets.  If  an 
alternating-  or  pulsating  current  flowa 
through  the  colls  there  will  be  Induced  In 
the  core  eddy  currents  which  causa  an 
energy  loss.  By  building  up  cores  of  thin 
sheets  or  bundled  wires,  Insulated  from 
each  other,  this  loss  la  reduced.  In  the 
process  of  manufacture  these  pieces  ac- 
quire a  thin  film  of  iron  oxide  which  Is 
sufficient  Insulation  against  the  eddy  cur- 
rents for  ordinary  cores.  Whether  the  core 
should  consist  of  sheets  or  wires  depends 
on  the  shape  of  the  core  and  the  direction 
of  the  magnetic  flux  or  lines  of  force 
through  It. 

Manufacturers; 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge.  Mass.     "Acme." 

Becker  Electric  Works,  305S  Lincoln  Ave.. 
Chicago.  111. 

Bunnell  ft  Co..  J.  H..  32  Park  Place,  New 
York,  N.  Y.     "Bunnell." 

Cleveland  Armature  Works.  Inc.,  4732-30 
St.  CUIr  Ave.,  Cleveland:  Ohio. 

Kennedy  Co.,  The  Colin  B..  140  Second 
St..  San  Francisco,  Calif. 

Liberty  Electric  Corp.,  Port  Chester.  N.  Y. 

FARTRICK  A  WILKINS  CO..  61  N.  7th 
St.,   Philadelphia,    Pa. 

CORES,  FIELD.— The  field  core  is  that 
part  of  the  magnetic  circuit  of  a  dynamo- 
electric  machine  upon  which  la  placed  the 
winding  that  carries  the  exciting  or  mag- 
netising current.  Field  cores  are  some- 
times made  of  Iron  having  a  higher  perme- 
ability than  that  of  other  portions  of  the 
magnetic  circuit  outside  of  the  armature 
core  so  that  these  cores  may  be  of  reduced 
cross-section  and  hence  permit  of  a  reduc- 
tion In  the  size  of  the  field  coll.  In  some 
caaes  the  cores  are  made  of  laminated  Iron 
or  steel. 

Manufacturers: 

Boston  Armature  Works,  77  Washington 
St.,  N„  Boston.  Mass. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.     "Standard- Baltimore." 

CORES,  PAPER— This  form  of  core  Is 
commonly  used  In  radio  instruments.  It  is 
generally  built  up  of  layers  of  paper  In  the 


used  singly  o 
Manufacturers: 
Bowman   A   Co..   A.   W.,   23   Church   St 

Cambridge.    Mass.      (For   radio.)      (Ex 
elusive  distributor,   Franklin  Sales  Co 
2B  N.  Franklin  St..  Chicago,  III.) 
Stiles  A  Co..  H.  A.,  97  Oliver  St.,  Bostoi 


rally 

— »ung,    ine  cores 

i  that  will  withstand   heat. 
such   as    porcelain,    metal    with   a    mica   or 
asbestos  sheath,  or  Bakellte  or  fiber. 
Manufacturers: 
Acme    Apparatus    Co.,    17    Windsor    St., 

Cambridge,  Mass.     "Acme." 
Bunnell  &  Co.,  J.  H„  12  Park  Place.  New 

York,  N.  Y.    "Bunnell." 
Liberty  Electric  Corp.,  Port  Cheater,  N.  Y. 
Standard   Electric   Machinery   Co.,    Balti- 
more.   Md.      "Standard-Baltimore." 
United    Electric    Apparatus    Co.,    1529-38 

Columbus  Ave..  Boston.  Mass. 
CORES,  TRANSFORMER.  —The  Iron 
magnetic  circuit  around  which  the  primary 
and  secondary  colls  of  a  transformer  are 
placed.  The  varying  flux  due  to  the  alter- 
nating current  passes  through  the  core  and 
by  cutting  the  colls  produces  the  induced 
e.  m.  f.'a  therein.     The  care  Is  always  com- 


posed of  laminations  (which  see)  and  may 
take    several    forms    depending    upon    the 
class    of    transformer.      Also    see    Trans- 
former, core  type  and  shell  type. 
Manufacturer*: 
Acme    Apparatus    Co.,    27    Windsor    St.. 

Cambridge,  Mass.     "Acme." 
Becker  Electric  Works,  8066  Lincoln  Ave,, 

Chicago,  ill. 
Kennedy   Co..    The    Colin    B  ,    140   Second 

St..  San  Francisco,  Calif. 
Liberty  Electric  Corp..  Port  Chester.  N.  Y. 
Packard     Electrlo    Co.,     warren,     Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.     "Standard -Baltimore." 

Thordaraoa  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St.;  Chicago,  III. 

United  Electric  Apparatus  Co..  1269-33 
Columbus   Ave.,    Boston,   Mass. 

CORK  INSERT  CO.— 104  Federal  St..  Bos- 
ton, Masa.  Manufacturer  of  cork  insert 
pulleys,  etc.    P.  H.  Cuatls,  manager. 

CORLISS  CARBON  CO.— Bradford,  Pa. 
Manufacturer  of  carbon,  graphite  and 
metal  composition  brushes.  Business  es- 
tablished 1910.  President.  J.  F.  Kerlln; 
Vice-president  and  treasurer.  Otto  Koch: 
secretary,  George  B.  Morris;  general  man- 
ager, W.  C.  Kalb;  sales  manager,  N.  O. 
Johnson.  Main  office  and  factory.  Brad- 
ford, Pa.  Branch  offices.  00  West  St.,  New 
York.  N.  Y.:  612  Union  Bank  Bldg.,  Pitts- 
burgh, Pa.;  H6  Summer  St.,  Boston,  Mass.: 
464  Peoples  Oas  Bldg.,  Chicago.  III.  Sales 
representatives.  Electrical  Specialty  Co.. 
626  Market  St.,  San  Francisco.  Calif.;  Mar- 
tlndale  Electric  Co.,  11737  Detroit  Ave.. 
Cleveland,  Ohio. 


.    .     —  .   by   the  heat  given   off  frt___   _.. 
electric   heating    element.      The    element   Is 

usually  In  disk  form  and  Is  nmte-ted   frnm 
the  corn   falling  onto  the  wires  by  a  (Ine 
screen    or   grid    which    covers    It.    or    by   a 
steel  plate. 
Manufacturers! 

Cretors  ft   Co..  C,   020  W.  27th  St.,  Chl- 
Dunbar   ft    Co.,    2062    w'.    Lake    St.,   Chl- 

Holcomb  ft  Hoke  Mfg.  Co..  Indianapolis, 
Ind.     "Butter-  K  1st." 

KIngery  Mfg.  Co.,  410-424  E.  Pearl  St.. 
Cincinnati.  Ohio. 

CORONA.— In  a  total  eclipse  the  sun  is 
seen  to  be  surrounded  by  a  luminous  en- 
velop which  Is  called  the  corona,  from  the 
Latin  word  meaning  crown.  A  luminous 
discharge  'between  conductors  which  re- 
sembles the  luminous  envelop  of  the  sun 
Is  likewise  known  as  corona.  If  the  volt- 
age between  two  smooth  conductors  of  a 
transmission  line  is  gradually  Increased,  a 
voltage  is  finally  reached  at  which  tin. 
conductors  become  surrounded  by  a  pale 
violet  light  and  a  slight  hissing  sound  la 
heard.  The  light  and  sound  are  caused  by 
a  slow  discharge  of  electricity  Into  the  air. 
This  discharge  Is  the  corona.  If  the  Volt- 
age Is  raised  above  this  critical  value  a 
voltage  Is  finally  reached  at  which  the  Mr 
breaks  down  completely  and  a  disruptive 
discharge  or  spark  Jumps  from  one  con- 
ductor to  the  other. 

The  formation  of  corona  Is  accompanied 
by  energy  loss  In  a  number  of  forms,  as 
heat,  aa  chemical  action  forming  ozone  am 


r    for 


oXida   • 


nitric 


cid,   B 


mblnl 
light  at 


with 


wires  and  connectors,  while  heat  may  caus. 
deterioration  of  Insulation  other  than  air 
The  voltage  at  which  corona  will  form  de 
pends   upon   the    radius    of   the   wires,    dls 


Forn 


metric  pressure,   humidity. 

have  been  developed  for  thi_ 

the  corona  voltage  and  the  power  loss  due 
to  corona,  given  In  kilowatts  per  mile  of 
single  conductor.  The  subject  of  corona  Is 
of  great  Importance  In  high-tension  en- 
gineering.    See  Corona  discharge,   appllca- 


:hnrge  Is  the  removal  by  elect] 
clpltatlon  of  suspended  dust. •smoke,  and 
fumes  from  gases,  as  in  cement  mills  ana 
smelters.  The  essential  apparatus  for  this 
purpose  consist  of  a  low-voltage  26  to  00- 

former,  a  synchronously  driven  mechanical 
recti  tier    and    suitably    arranged     pipes    in 
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also  Precipitation  equlpm< 

Another  use  of  corona  discharge  Is  its  im- 
plication to  a  so-called  smoke  indicator  by 
means  of  which  an  excess  of  smoke  or 
fumes  above  a  certain  density  Is  Indicated. 
The  apparatus  consists  of  a  small  high- 
voltage  transformer  In  the  secondary  cir- 
cuit of  which  Is  connected  a  set  of  spark 
gaps.  An  excess  of  smoke  or  dust  passing 
between  the  spark  gaps  produces  a  dis- 
charge which  operates  an  Indicating  cir- 
cuit. By  adjusting  the  width  of  the  spark 
gaps,  the  Indicator  circuit  can  be  operated 
whenever  the  smoke  density  exceeds  a  pre- 
determined value. 


CORONA  LIQHTOLIER.— Trade  name  lor 
lighting  unit  manufactured  by  the  Lighto- 
ller  Co.,  609  Broadway,  New  York,  N.  Y. 

CORRESPONDENCE  SCHOOLS,— A  list 
of  schools  that   have  coin-sea    (or   teaching 
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of    electrical    work    by    tl 
plan  Is  given  under  Educ 


correspond 


lucatlon,  electrical. 
CORTLAND    SPECIALTY    CO.    THE.— 

178  Railroad  St.,  Cortland,  N.  Y.  Manu- 
facturer of  welding  compounds.  President, 
Frank  Zuber;   treasurer,   H.  B.  Sargent. 

CORTLAND  WELDING  COMPOUND  CO. 
—Cortland.  N.  Y.  Manufacturer  of  welding 
compounds  and  fluxes. 

CORY  A  SON,  INC.,  CHARLES.— New 
York.  N.  Y.     Manufacturer  of  ship  signal- 

.    ilcatlng  systems.    Business 

President,   W.   S.  Doran; 


Balder 


Fran  J 


and  treasurer,  R.  L.  Casaon.  Main  office 
and  factory,  183-187  Varlek  St.,  New  York. 
N.  Y.  Branch  offices,  11  Mission  St..  Sin 
FranelBco,  Calif.;  M7  Market  St.,  Philadel- 
phia, Pa.:  83  Columbia  St.,  Seattle,  Wash. 
COS.— Contraction  of  cosine  when  refer- 
ring to  this  function  of  a  specific  angle,  as 


COSBY     ELECTRIC     A     MACHINE    CO., 

R.  R.— 1706  E.  Broad  St.,  Richmond  Va. 
Manufacturer  of  lighting  fixtures  elevators, 
motors,  motor  starters  and  storage  batter- 
ies. Business  established  1910.  General 
manager,  R.  B,  Cosby. 

COSINE.— One   of   three   mostused   trlg- 

..ngicVls  Vhe  ratio  of  The"  sld_   ._. 

angle  and  the  right  angle  to  the  hypotenuse 
of  the  triangle.  In  mathematical  expres- 
sions the  contraction  cos  Is  nearly  always 
used,  aa  cos  00°  =  %. 

COSMO.— Trade  name  for  electric  body- 
h eating  apparatus  and  electrotherapeutlc 
lamp  manufactured  by  the  Hospital  Suppiy 
Co.,  1ST  B.  23rd  St.,  New  York,  N.  Y. 

COSMOQRAPH.— Trade  name  for  motor- 
driven  motion-picture  machines  and  acces- 
sories manufactured  by  the  Coamograph 
Motion  Picture  Machine  Co.,  Inc.,  Film 
Bldg..  Cincinnati.  Ohio. 

COSMOQRAPH  MOTION  PICTURE  MA- 
CHINE CO.,  INC.— Film  Bldg..  Cincinnati, 
Ohio.      Manufacturer   of   motor -driven   t 


President 


3.    M. 


radlej 


orles. 


Dwyer. 

COTE  LCO.— Trade  name  for  electrical  re- 

H.  Downs  Co..  Inc.,  Arlington  &  Squantum 
Sts..  Norfolk  Downs.  Qulncy.  Maas. 

COTENAMEL.— Trade  name  for  cotton- 
covered  magnet  wire  manufactured  by  the 
Seidell  Mfg.  Co.,  2300  S.  Western  Ave., 
Chicago.  III. 

COTO-COIL  CO.— Providence.  R.  I.  Man- 
ufacturer of  electrical  coils  and  radio  trana- 
formers.  John  S.  Elliott,  manager.  Main 
office  and  factory.  67  Wlllard  Ave..  Provi- 
dence,   R.    I.      Branch    office,    95    South   St.. 

COTTAGE  IRONER.— Trade  name  for 
electric  IroninK  machine  manufactured  by 
the  William  G.  Yates  Co..  Cleveland.  Ohio. 

COTTAGE  PLANING  MILL  CO.— Ever- 
ett, Pa.  Manufacturer  of  insulators,  pins 
and  brackets.  Business  established  1809. 
G.  H.  Qlbboney.  owner. 
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COTTONITE.— Trade    

covered  magnet  wire  manufactured  by  the 
Acme  Wire  Co.,  New  Haven,  Conn, 

COTTRELL  PROCESS  OF  ELECTRICAL 
PRECIPITATION.— This  is  a  process  for 
the  separation  of  suspended  solid  or  liquid 
particles  from  a  gas  or  vapor  by  passing 
it    through    an    Intense    electrical    field.      " 

was  developed  into  commercial  success  

patented  by  Dr.  F.  G.  Cottrell  and  associ- 
ates  within   the   last   16   ye —    **--    ' 

being  conducted  since  1912  b: 
Corporation.  The  gas,  fumt 
be  treated  Is  passed  through 
precipitator,  which  usually 
metallic  tubes  or  pipes  from  S  in.  to 

ft.    in    diameter.    In    the    axis   of    wl -t. 

stretched  a  wire  or  other  conductor;  the 
pipes  are  connected  to  ground  and  the 
axial  wires  to  the  negative  side  of  a  high' 
tension  direct -current  or  pulsating -current 
circuit,  whose  positive  Is  grounded.  Poten- 
tials or  SO. 000  to  230,000  are  used,  depend- 
ing on  the  materials  being  treated  and  re- 
lated conditions;  the  potential  Is  raised  to 
the  highest  possible  point  that  gives 
copious  negative  corona  discharge  and  Just 
short  of  the  disruptive  voltage  that  would 
cause  breakdown  and  arcing.  Under  the 
Influence  of  this  powerful  corona  action 
Ionization  takes  place  and  the  suspended 
particles  are  driven  transversely  to  the 
pipes  to  which  they  adhere  momentarily 
and  then  drop  to  a  settling  or  collecting 
chamber.  The  negative  corona  discharge 
is  found  much  more  effective  than  th< 
positive  or  alternating  corona.  The  high- 
tension  direct  current  Is  obtained  by  step- 
ping up  the  potential  of  a  single-phase  — 
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rectifying  this  high-tension  current  through 
a    mechanical   or    other   suitable    rectif — 
See  Precipitation  equipment,  electrical. 
This  process  is  applied  effectively  chiefly 

for    two    general    class ~    —    ..-..--. 

Removal  of  suspended _. 

other  destructive  or  objectionable  particles 
from  the  smoke  or  fume  discharged  from 
smelter,  cement,  chemical  or  other  plant 
chimneys  that  prove  Injurious  to  the 
neighborhood;  recovery  of  similar  partlolet 
from  the  smoke  or  fume  as  an  economic 
means  of  preventing  or  minimising  waste 
These  two  objects  are  often  combined.  In. 
stallatlons  in  which  the  process  has  been 
found  of  special  value  are  In  recovering 
dust  from  cement  kilns;  dust,  rich  In 
metallic  content,  from  lead,  copper,  silver, 
arsenic  and  other  smelters;  acid  mist  or 
minute  drops  from  the  fumes  of  sulphuric 
and  other  acid  plants:  tar  globules  from 
Illuminating  or  producer  gas  plants; 
powdered  milk,  sugar  and  other  food  prod- 
ucts from  evaporator  plants.  The  process 
has  also  been  applied  In  many  other  plants, 
Including  Iron  blast  furnaces  and  eoal- 
bumlng  power  plants  to  remove  smoke  and 
fine  flue  ash  particles,  electrochemical 
plants  to  remove  calcium  carbide  dust, 
chlorine  product  particles,  powdered  alun- 
dum,  etc.  In  some  cases  the  cost  of  the 
equipment  has  been  heavier  than  was  war- 
ranted In  removing  only  a  mild  nuisance, 
but  where  the  materials  recovered  are  val- 
uable or  where  the  nuisance  of  falling  to  re- 

nomically  applied.     In  a   California  cement 

recovered  dally  by  the  Cottrell  process.  A 
modification  of  the  process  has  also  been 
applied  to  removal  of  emu  I  si  ..ed  watel 
from  oil. 

COUCH  CO.,  INC.,  S.  H.— Norfolk  Downs. 
Qulncy,  Mass.  Manufacturer  of  telephone 
apparatus  for  private  installations.  Busi- 
ness established  1901.  President  and  treas- 
urer, Samuel  H.  Couch;  vice-president  and 
sales  manager,  William  Couch;  general 
manager,  A.  T.  Morrison.  Main  office  and 
factory,  Arlington  ft  Squantum  Sts.,  Nor- 
folk Downs,  Qulncy,  Mass.  Branch  offices, 
■""  "'  — dlson  St..  Chicago,  III.;  1T0  Pur- 
"-—-    "-'--  represer- 


chase  St.,  Boston,  Mas 
tlves.  William  A.   Lelser   ft  Co..   P 
phla.   Pa.;   Sierra  Electric  Co.,   San  Fran- 
cisco. Calif. 

COULOMB.— The  coulomb  is  the  practical 
unit  of  quantity  of  electricity;  it  is  the 
quantity  flowing  through  a  circuit  in  one 
second  when  the  current  Is  one  ampere. 
The  total  quantity  of  electricity  conveyed 
by  a  current  I  in  t  seconds  Is  It  coulombs. 
Another  unit  of  quantity  much  used  In  elec- 
troplating and  storage- battery  work  is  the 
ampere-hour,   which  equals  11600  coulombs. 

COULOMB,  CHARLES  AUQUSTIN  da.— 
A  French  physicist  (bom  Angouleme,  1788, 
died  Parts,  180B)  celebrated  for  his  re- 
searches in  electricity  and  magnetism.  In 
E777  he  gained  an  Academy  prise  for  his 
work   on   magnetic   needles   and   again   In 


1T79  for  his  "Theory  of  Simple  Machine.. 
Me  Is  famous  for  his  experiments  on  static 
electricity  and  the  Invention  of  the  torslor 
balance  for  measuring  the  forces  of  mag- 
netic and  electrical  attraction,  i  He  tool 
part  In  the  investigation  attending  the  in- 
troduction of  a  metric  system  of  weights 
and  measures  by  the  French  Government, 
being  a  member  of  the  commission  of  IS 
appointed  under  provision  of  the  law  of 
April,  179B.  His  name  has  been  given  to 
the  unit  of  electrical  quantity. 

COULOMB'S  LAWS.— See  Electrostatic 
laws  and  Magnetic  laws. 

COULOMETER.— An  electrolytic  cell  con- 
taining a.  metallic  salt,  an  anode  of  the 
same  metal,  and  a  cathode  for  receiving 
deposited  metal.  The  quantity  of  coulombs 
passing  la  determined  by  weighing  the 
amount  of  sliver,  gold,  or  lead,  etc.,  de- 
posited, and  calculating  therefrom.  A  gas 
coulometer  measures  the  same  quantity, 
but  by  means  of  the  volume  of  gas  gen- 
erated In  a  suitable  cell,  auch  as  of  hydro- 
gen at  a  cathode,  oxygen  at  an  anode. 
Very  commonly  but  Inappropriately  called 
a  voltameter;  since  it  messures  coulombs  II 
Is  much  more  properly  called  a  coulometer 
(Also  see  Voltameters.) 

COUNTER-CLOCKWISE  ROTATION.— 
When  vectors  ere  employed  In  generating 
sinusoidal  quantities,  such  as  e.  m.  f  am 
current  the  vectors  are  assumed  to  rotati 
counter-clockwise.  This  is  an  International 
convention.  The  leading  vector,  when  there 
are  two,  Is  drawn  counter-clockwise  of  the 
lagging  vector.    Also  see  Lead  and  lag. 

COUNTER  E.  M.  F.— This  Is  any  e.  m.  f 
In  a  circuit  which  opposes  the  current  It 
the  circuit.  The  current  is  due  to  the  dif- 
ference between  the  impressed  and  countei 
electromotive  forces. 

As  applied  to  electrical  machinery  In  par- 
ticular, counter  e.  m.  f.  Is  an  electromotlvt 
force  produced  by  a  changing  flux  through 
a  winding  bb  the  result  of  rotation  of  the 
winding  or  of  alternations  of  the  flux,  which 
Is  In  more  or  less  opposition  to  the  applied 
voltage;  for  example,  the  counter  e.  * 
of  a  shunt  motor  or  of  a  transformer.  .. 
counter  e.  m.  f.  Is  necessary  to  the  efficient 
operation  of  motors  and  transformers. 

COUNTER  E.  M.  F.  OF  ELECTROLYTIC 
CELLS, — The  electromotive  force  which 
shows  Itself  on  interrupting  the  current 
running  through  an  electrolytic  cell.  The 
Instant  that  the  Impressed  voltage  Is  cut 
off  there  Is  often  found  to  exist  a  voltage 
self- generated  by  the  call,  in  a  direction 
Opposite  to  the  previously  applied  voltage. 
Current  generated  In  the  cell  by  this  back 
or  counter  e.  m.  f.  flows  In  a  direction 
opposite  to  the  previously  used  electrolysing 

In  shunt  between  anode  and  cathode  while 
elect rolyxlng  current  Is  being  applied,  the 
Instant  this  current  is  shut  off  the  volt- 
meter, without  changing  Its  terminals,  will 
Indicate  the  back  e.  m.  (,.  being  operated 
by   the  reversed   current   flowing   through 

COUNTERPOISE,    RADIO.— A   system   of 

electrical  conductors  forming  one  portion 
of  a  radiating  oscillator,  the  other  portion 
of  which  1r  the  antenna.  In  land  stations  a 
counterpoise  forms  a  capacitlve  connection 

COUNTERS  AND  SHELVING,  STORE.— 

Modem  electrical  deal  era'  and  lubbers' 
salesrooms  are  very  nicely  furnished.  At- 
tractive rooms  cannot  be  arranged  unless 
the  counters  and  shelves  are  of  a  style  and 
quality  to  correspond  with  the  other  wood- 
work and  furnishings.  While  rather  rough 
boards  can  be  used  by  any  local  carpenter 
or  handv  man  to  construct  counters  and 
shelves  that  will  hold  the  material,   this  Is 


for  this  purpose.    The  shelving  |. 

Justable  as  to  the  distance  between  shelves. 
Small  holes  in  the  uprlirhts  or  framework 
permit  clamps  or  pins  to  be  Inserted  and 
the  shelves  to  be  placed  wherever  desired; 
sneclal    adjusting    clamps    or    devices    are 

Manufacturer*: 

Chesapeake  Iron  Works,  P.  O.  Box  11M, 

Baltimore.  Md.     (Shelving.) 
Darby  Sons  Co.,  Edward,  Hi  N.  lBth  St., 

Philadelphia,  Pa.    "Pen-Dar." 
Heller  ft  Co.,  W.  C,  Montpeller,  Ohio. 
Irving  Iron  Works  Co..  Long  Island  City. 

New  York.  N.  Y. 
Lyon  Metallic  Mfg.  Co..  Aurora.  HI. 
9anl  Products  CO.,   209  W.  Randolph  St.. 

Chicago.  111. 


operations  or  speed  of  a  machine.  When 
used  In  counting  parts,  it  Is  often  done  by 
the  weighing  method  using  an  electrically 
operated  weighing  machine,  and  determin- 
ing the  number  from  the  weight  obtained. 
For  counting  operations  or  speed,  small 
contacts  are  closed  by  the  machine  opera- 
tion and  actuate  a  relay  recording  mechan- 
ism. Speed  of  machinery  la  obtained  by 
counting  the  revolutions  recorded  In  any 
definite  Interval. 

Manufacturers: 

Electric  Weighing  Co.,  ISO  ISth  Ave.,  New 


small  recording  Instrument,  registering  o_ 
a  dial  each  pressure  of  the  hand  or  finger. 
Mounted  in  a  case  about  the  Size  of  a 
watch,  it  Is  carried  in  the  palm  of  the 
hand  while  making  tallies  of  materials, 
counting  poles,  etc.;  In  this  form  they  are 
commonly  called  pole  counters.  Another 
form  for  mounting  In  sockets  is  used  on  the 
keyshelf  of  telephone  switchboards  for  reg- 
istering calls;    these   are  often  called   peg 

MANUFACTURERS: 

Bunnell  ft  Co.,  J.  H„  IS  Park  Place,  New 
York.  N.  Y.     "Bunnell." 

Hallberg,  J.  H.,  ZB  W.  46th  St.,  New 
York,   N.   Y. 

International  Register  Co.,  The,  1G  S. 
Throop  St.,  Chicago.   111.  , 

Root  Co..  The  C.  J.,  Bristol,  Conn. 

Veeder  Mfg.  Co.,  Sargeant  ft  Garden  Sts., 
Hartford,  Conn. 

COUNTERS,  REVOLUTION  OR  SPEED. 
— An  Instrument,  usually  consisting  of  a 
worm  and  gear  arrangement  connected  to 
a  dial,  which  records  the  total  number  of 
revolutions  of  a  shaft  for  the  time  It  Is 
connected  thereto.  In  order  to  obtain  the 
speed,  the  Intervening  time  must  be  ob- 
served. Revolution  counters  are  some- 
times made  to  be  permanently  attached  to 
the  shaft  for  use  on  pumps,  slow -speed 
motors,  eoll-wlnding  machines,  etc.  When 
only  occasional  measurements  are  required, 
they  are  made  portable  and  have  a  small 
rubber  point  which  Is  pressed  against  a 
countersunk  hole  In  the  shaft  end.  These 
counters  should  not  be  confused  with  tach- 
ometers; the  latter  Indicate  the  speed  In 
r.p.m.  directly. 

Manufacturers:  ' 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display  adv.  page  12SS.) 

Cory  ft  Son,  Inc.,  Charles.  18J-1BT  Variok 
St.,  New  York,  N.  Y. 

Cummlngs  Ship  Instrument  Works,  10 
High  St.,  Boston,  Mass.     "Smlth-Cum- 

Durant  Mfg.  Co.,  6EE-8flB  Buffum  St.,  Mil- 
waukee,  Wis.     "Froductlmeter." 

Electric  Tachometer  Corp..  The,  310  N. 
11th   St.,    Philadelphia,    Pa.      "Tetco." 

Foxboro  Co.,  Inc.,  The,   Foxboro,  Mass. 

Goodell-Pratt  Co.,  Greenfield.  Mass. 

Hart  Mfg.  Co.,  R.  A.,  Battle  Creek,  Mioh. 
"Standard." 

Mason  Regulator  ft  Engineering  Co.,  Ltd., 
The.  135-6S  Dagenais  St.,  Montreal, 
Que.,  Can. 

McDonnell  Odometer  Co..  3501-0*  S.  Ked- 
■le  Ave.,  Chicago,  111. 

National  Gauge  Co.,  (00  PactflO  St., 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  11-14  8. 
Clinton  St.,  Chicago,  III.     "National." 

Pyle-Natlonal  Co.,  The.  1334  N.  Kostnar 
Ave.,   Chicago,  III. 

Queen -Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown,  Philadelphia,  Pa. 

Rieker  Instrument  Co..  1919-21  Fan-mount 
Ave..  Philadelphia,  Fa. 

Hoot  Co.,  The  C.  J.,  Bristol.  Conn,  "Bris- 
tol," "Elm  City,"  "Roco." 

Veeder  Mfg.  Co.,  Sargeant  ft  Garden  Sts.. 
Hartford,  Conn. 

Zernlckow,  O.,  15  Park  Row,  New  York, 
N.  Y.    "O-Z  Tachoscopes." 

COUPLE.— A  pair  of  different  materials 
usually  metals,  capable  of  acting  as  a 
source  of  electromotive  force  when  sub- 
jected to  heat  or  Immersed  In  an  elec- 
trolyte. The  former  is  called  a  thermo- 
couple, which  see,  and  the  latter  a  cell  or 

COUPLE  GEAR.— Trade  name  for  electric 
and  gas -electric  commercial  trucks  and 
tractors,  tram  tractors  for  lumber,  fire  en- 
gines and  apparatus,  made  by  the  Couple- 
Gear  Freight -Wheel  Co.,  14  BO  Buchanan 
Ave.,  8.  WT,  Grand  Rapids.  Mich. 
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COUPLE-GEAR  FREIGHT-WHEEL  CO. 
— 1450  Buchanan  Ave..  S.  W.,  Grand  Rap- 
Ids,  Mich.  Manufacturer  of  electric  and 
gas-electric  trucks  and  tractors  for  fire  and 
commercial  usee.  Business  established  1905. 
President,  W.  C.  Hopson;  vice-presidents, 
G.  P.  Hummer  and  A.  J.  Brown;  secretary 
and  treasurer,  M.  H.  Hopkins;  general 
manager,  J.  W.  Brown.  Manufacturers' 
representatives,  C.  L.  Smith  Co.,  30th  St. 
ft  11th  Ave.,  New  TorU.  N.  T.;  Eastern 
BlectrlC  Vehicle  Co.,  179  West  1st  St., 
South  Boston,  Mass.;  Couple  Gear  Power 
Truck  Co..  72  E.  South  Water  St..  Chicago. 
III.;  P.  C.  Dykes  ft  Co.,  258  1st  St.,  San 
Francisco,  Calif. 

COUPLER  LOOSE.  RADIO— A  I 
coupler  Is  a  high-frequency  tranafo 
used  In  radio  receiving  olrcults  to  con 
the  detector  circuit  to  the  antenna  clr 

Its  most  common  form  is  that  of  two  i 

□old  colls  mounted  on  the  same  axis.  The 
coupling  between  the  two  colls  Is  varied  by 
sliding  one  coll  In  or  out  of  the  other.  Tht 
self- Inductance  of  each  coll  Is  made  in 
dlvldually  variable  by  a  system  of  taps. 

COUPLER,  RADIO. —An  apparatus  wh let 
Is  used  to  transfer  radio -frequency  energj 
from  one  circuit  to  another  by  associating 
portions  of  these  circuits.  Circuits  may  be 
coupled  together  In  a  number  of  ways,  but 
three  methods  or  kinds  of  couplers  are  most 
common.  These  are  known  as  direct  coup- 
lers. Inductive  couplers  and  capacltlve  coup- 


t  coupler  1 


i  magnetl- 


portlons  of  the  circuits  through  the  action 
of  magnetic  forces.  They  are  connected 
only  by   mutual   inductance.     See  Coupler, 


o  both  circuits. 
COUPLERS,     CAR,     ELECTRIC     RAIL- 
WAY.—Devices     to     mechanically     


aether 


y  X,? 


operated  ...  — „.. 

to  the  comparatively  sharp  curvature  oi 
electric  railway  tracks  existing  at  many 
points  on  nearly  every  system,  alt  couplers 
for  this  class  of  service  are  Of  the  radial 
type.  They  range  In  design  from  those  of 
the  simplest  radial  bar  type  with  simple  pin 


of     design 

modified    from 

steam -railway 

practice  are  In  common  use.  To  prevent 
surges  when  cars  are  operated  In  train, 
.tight -lock  couplers  have  been  developed 
and  are  frequently  used  for  Installation  on 
modern  equipment.  Suitable  buffing  and 
pulling    springs    are    essential    features    of 

Manufacturers: 

Brill   Co.,   The   J.    G„    flZnd   St.    ft  Wood- 
land Ave.,  Philadelphia,  Pa. 
OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
To  ml  In  son      automatic      couplers.       for 
electric    railway,    mine   and    Industrial 
cars,  and  Tomllnson  M.  C.   B.  couplers 
for     electric     railways.      The     former 
couples  cars  and  air  lines  automatically 
and    simultaneously,    and.    If    desired, 
electric  circuits  between  cars.     Tomlln- 
son M.  C.  B.  Intercouples  with  stand- 
ard  M.   C.   is.     All  Tomllnson   couplers 
are    supported    with    spring   draw    bar 
carrier   which    absorbs   grade   changes 
without  straining  the  car.— Adv. 
Union    Engineering    Co.,    The,    Cuyahoga 
Ave.  ft  W.   4th  St.,  Cleveland.  Ohio. 
COUPLING  COEFFICIENT.  INDUCTIVE. 
—The  ratio  of  the  effective  mutual  induc- 
tance of  two  circuits  to  the  square  root  of 
the  product  of  the  effective  self -Inductances 
of  each  of  these  circuits. 

COUPLINGS,    CONDUIT    AND     PIPE.— 
See  Conduit  couplings,  nipples  and  unions. 
COUPLINGS,    CONDUIT    ROD,— The  de- 
tachable   couplings    with    which    the    rods 
used  In  Introducing  the  pulling  cable  into 


When  writing  to  manufacturers  pleas* 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


.  of  an  iron  socket  Into  which  the  rod  is 
fitted,  with  a  hook  or  screw  arrangement 
to  fasten  onto  tbe  next  coupling.  In  gen- 
eral, they  are  arranged  so  that  they  will 
disjoint  only  when  bent  at  an  angle  with 
the  axis  of  the  rod,  and  this  may  ne  done 
inly  in  a  manhole  and  not  while  the  rod 
la  In  the  duot. 

Manufacturers: 

Brock  I  en    Underground     Electrical    Mfg. 
Co.,  Oienslde,  Pa,    "Bee  Line." 

COUPLINGS,  FRICTION  CLUTCH.— 
Friction  clutch  couplings  are  used  to  couple 
two  sections  of  a  shaft  together.  They  ai 
very  much  like  a  friction  clutch,  having 
small  pulley  fastened  to  one  shaft.  Th. 
other  shaft  has  the  friction  mechanism  on 
It.  the  mechanism  being  op 
sliding  collar  on  the  shaft.  One  type 
of  coupling  consists  of  four  or  more 
shoes  that  grip  the  pulley  securely  when 
the  mechanism  Is  operated.  Another  type 
has  the  friction  material  In  the  form  of  a 
band,  similar  to  a  brake  band,  and  the 
pulley  Is  gripped  securely  all  around  the 
circumference.  There  are  other  tvpes  of 
friction  dutch  couplings  made  and  applied 
to  motor-driven  shafting  that  Is  sectlonal- 
laed. 

Manufacturers: 

Allls- Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Brown  Clutch  Co.,   The,   Sandusky.   Ohio. 

Caldwell   Co.,    W.   B„   Brook   ft   D   Sta., 
Louisville,  Ky. 

Chain  Belt  Co.,  Milwaukee-  Wis. 

Conway  Clutch  Co..  The,  1968  W.  8th  St., 
Cincinnati,  Ohio. 

Fairbanks.   Morse   ft  Co.,   900   S.   Wabash 
Ave.,  Chicago.  111. 


Chicago,  III. 


i  St. 


Columbus,  Ohio. 
Jones    Foundry   ft    Machine    Co..    W.    A., 

4401  W.  Roosevelt  Rd..  Chicago.  III. 
LINK-BELT   CO.,    329  W.   *9th   St..   Chi- 
rac o.    III. 
Prvlbll   Machine  Co.,  P.,   Glz-524  W.   41st 

St..  New  York,  N.  Y. 
Webster  Mfg.  Co.,  Tiffin.  Ohio. 
COUPLINGS,    INSULATED,    FOR    LEV- 
.  ...      igtgj  couplings  are 

.  .   ig  levers  and  brace 

_.  stay  rods  on  machinery  where  it  Is  de- 
sirable to  Insulate  one  part  of  the  rod  from 
the  rest.  They  are  generally  made  of 
molded  Insulating  compounds  or  special 
cement  with  a  metal  covering  or  armor  on 
the  outside.  Metal  inserts  are  placed  at 
each  end  to  receive  the  lever  or  stay  rod, 
usually  being  tapped  so  the  rod  may  b" 
screwed  Into  the  coupling.  They  are  gen- 
erally cylindrical  or  hexagonal  in  shape  and 
slightly  rounded  at  the  ends.    Couplings  — 

may^bf  Jse'dT" "   '     """ 


Bond  Co..  Charles,  817  Arch  St.,  Phila- 
delphia. .Pa. 

M»CALLEN  CO.,  THE.  18  Macallen  St., 
Boston,  Mass. 


allow  Inaccuracies  In  the  shaft  allni 
Various  forms  of  couplings  are  made,  many 
consisting  of  two  flanges  with  a  leather  or 
similar  flexible  coupling  member.  This  type 
Is  generally  used  for  direct  connection  of 
motors  to  generators  or  for  connecting  any 
two  machines  where  it  would  difficult  to 
secure  perfect  allnement  Other  forms  are 
made  for  line-shaft  connecting,  allowing  not 
only  imperfect  allnement  but  slight  angular 
drive.  The  clutch  type  of  coupling  Is  also 
very  popular.  (For  the  latter  see  Clutches, 
friction;  also  ClutcheH,  magnetic.) 
Manufacturers: 

All  Is -Chalmers  Mfg.  Co..  Milwaukee.  Wis. 
Bond  Co..  Charles,  817-19  Arch  St.,  Phila- 
delphia, Ph.     "Mather." 
Bond  Foundry  A  Machine  Co.,  Manhelm, 

Lancaster  Co.,  Pa.     "Grundy." 
Boa  worth -Ard    Machine    A    Foundry    Co., 

Anniston.  Ala. 
Bruce -Macbeth     Engine    Co.,     The,     Jill 

Center  St.,  N.  W-,  Cleveland.  Ohio. 
Caldwell    Co.,    W.    El,    Brook    ft    D    Sts„ 

Louisville,  Ky. 
Electrto  Controller  ft  Mfg.  Co.,  The,   27O0 
E.    79th    St.,   Cleveland,   Ohio.     "B.  C.  ft 


Francke  Co.,  The,  New  Brunswick,  N.  J. 
General  sales  agents,  Smith  A  Serrell, 
Central  Ave.  at  Halsey  St.,  Newark, 
N.  J.     "Francke." 

Gotdle  ft  Mcculloch  Co.,  Ltd.,  The,  Qalt, 
Ont.,  Can. 

Hickey  &  Schneider,  Inc.,  114-43  E.  Jer- 
sey St.,  Elisabeth,  N.  J.      "H  A  S." 

Jones  Foundry  ft  Machine  Co..  W.  A., 
4401  W.  Roosevelt  Rd.,  Chicago,  DL 

Karge-Baker  Corp.,  Phoenix,  N.  Y. 

Kentucky  Electrical  Co.,  817  Lewis  St., 
Owensboro,  Ky.    "Lawrence." 

McAvlty  ft  Sons.  Ltd.,  T„  King  8t.,  St. 
John,  N.  B.,  Can. 

Medart  Patent  Pulley  Co.,  Inc.,  I 
ft  DeKalb  Sis..   St.  Louis.  Mo. 


Standard  Electric  Machinery  Co.,  Balti- 
more.  Md.     "Standard- Baltimore." 

TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  So...  Hertford,  Conn._ 


)   Coupling    Co.,  Warren, 


COUPLINGS,  SHAFT,  RIGID.— A  me- 
chanical device  for  rigidly  connecting1  two 
shafts  together.  Rigid  couplings  can  only 
be  used  where  the  shafts  are  perfectly 
alined,  so  they  are  found  mostly  In  cases 
where  a  motor  or  pump,  motor 'generator 
or  any  other  two  machines,  are  mounted 
On  the  same  base,  or  for  connecting  sec- 
tions of  line  shafting  that  Is  carefully 
alined.  The  three  principal  types  are 
flanged  face,  compression  and  Jaw  coup- 
lings.   Flanged  face  couplings  are  the  most 


1  Foundry  ft  Machine  Co.,   Manhelm. 

Lancaster  Co.,   Pa.     "Bond." 
Brown  Co.,  The  A.  A  F..  79  Barclay  St., 

New  York,  N.  Y. 
Farrei  Foundry  &  Machine  Co.,   IS  Main 

St.,  Ansonla.  Conn. 
Hanson    Clutch   ft    Machinery   Co.,    The, 

Tiffin.  Ohio. 
Hill    Hutch    Co.,    The.    W.    SEth    St    ft 

Breakwater  Ave.,    Cleveland,    Ohio. 
Jones    Foundry    ft    Machine    Co.,    W.    A.. 

4401    W.    Roosevelt    Rd..    Chicago,    III. 
LINK-BELT  CO.,    3Z9   W.   I9th   St.,   Chi- 
cago,   III. 
Medart  Patent  Pulley  Co.,   Inc.,   Potomac 

ft   DeKalb  Sta..   ~ 


■National." 
Penntroy  Corp.,  The.  Troy,  Pa.     (General 

sales  agents,   Smith  ft  Serrell.  Central 

Ave.    at    Halsey   St.,    Newark,    N.    3.) 

"Plnttte." 
Vulcan    Iron    Works,     730    S.    Main     St., 

WIlkee-Barre.  Pa. 
COUPLINGS,  SHAFT,  INSULATED.— A 
rorm  of  coupling,  usually  flexible,  <n  which, 
the  two  sharts  are  thoroughly  Insulated 
from  each  other,  usually  by  making  the 
central  driving  disk  or  other  connecting 
member  of  nonconducting  material.  They 
are  used  mostly  on  high -voltage  motors 
or  generators  for  connecting  them  to  their 
load  or  driver  and  then  only  where  the 
frames  are  not  grounded.  The  National 
Electrical  Code  requires  that  all  machines 
operating  at  over  160  volts  shall  have  their 
frames  thoroughly  grounded  when  accessible 
to  other  than  qualified  attendants.  When 
this  is  not  the  case  and  the  frames  are 
not  grounded,  they  must  be  permanently 
and  effectively  Insulated  from  ground: 
"" --   that   the   couplings   must   also 


be  I] 


ulated. 


Manufacturers: 

Bond  Co.,  Charles,  817-19  Arch  St..  Phila- 
delphia, Pa.     "Grundy." 

Clapp-  East  ham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Electric  Controller  A  Mfg.  Co.,  The,  xTt» 
E.  7»th  St.,  Cleveland,  Ohio.  "E.  C. 
ft  M." 

,    Clutch    ft    Machinery    Co.,    The, 


more,  Md.     "Standard- Baltimore." 

COVERING,        ELECTRIC       RANGE 

lOILER — Many  kitchen   range  boilers  are 

~   heated  by   means  of  electric  1 
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side  or  bottsjm  of  the  tank  or  In  a  heating 
chamber  alongside  It.  A  bare  boiler  ra- 
fllatea  considerable  heat  and  a  large  per- 
centage of  the  heat  delivered  to  the  water 
therein  la  thereby  lost.  Economy  usually 
require*  that  this  weate  be  eliminated  and 
that  water  that  Is  heated  may  be  stored 
[or  use  at  some  later  time. 

Coverings  are.  there  lore,  provided  to  keep 
the  heat  In  the  boiler.  They  are  usually 
made  with  an  asbestos  lining  backed  up 
with  a  dead  air  space  and  hair-felt  Insula- 
tion. This  Is  then  covered  with  paper  and 
a  canvas  cover  used  on  the  outside.  The 
coverings  generally  completely  enclose  the 
boiler,  fitting  over  the  top  and  entirely 
around  the  sides.  The  edges  are  laced  to- 
gether, this  process  serving  to  draw  the 
covering  tight  and  leave  a  smooth  finish. 

Manufacturers: 

Arthur  *  Fowler  Co..  119W  N.-  Browne 
St.,  Spokane,  Wash.    "A.  ft  F." 

COVERING,  PIPE  AND  STEAM 
BOILER.-— Steam  and  hot-water  pipes  and 
boilers  are  generally  covered  with  an  Insu- 
lating material  to  prevent  radiation  of  heat. 
Magnesia  Is  one  of  the  most  common  heat- 
insulating  materials  used.  It  consists  or 
hydrated  basic  carbonate  of  magnesia  and 
asbestos  fiber.  The  carbonate  is  a  light, 
pure  white  crystalline  material  containing 
a  large  number  of  microscopic  air  spaces 
separated  by  the  crystals.  It  has  not  the 
strength  to  withstand  shipping  or  handling 
and  the  asbestos  fiber  Is  added  to  reinforce 
it.  The  genera]  proportions  are  85%  i, 
nesla  and  16%  asbestos  fiber.  When  need 
as  pipe  covering  the  magnesia  Is  molded 
Into  shape  to  fit  a  pipe  of  certain  diameter 
and  In  sections  about  S  It.  long-,  the  sec- 
tions being  split  longitudinally.  Very  large 
pipes  generally  have  the  sections  made  as 
segments  about  1  Ins.  wide.  Magnesia 
cement  Is  sometimes  made  of  the  same 
materials  and  used  to  cover  Irregular  sur- 
faces, as  on  a  boiler,  feed-water  heater, 
large  valve,  etc. 

Asbestos  Is  also  used  tta  a  heat  Insulator. 
It  Is  often  made  up  as  a  paper  and  succes- 
sive layers  applied.  It  Is  also  mixed  with 
cement  and  used  as  such  or  made  lnti 
block*.  Long  fibers  are  sometimes  wove: 
Into  a  thick  felt  which  Is  furnished  In  large 
sheets.  Wool  felt  Is  also  used  on  somt 
pipes  where  a  moderately  warm  tempera- 
ture prevails,  as  with  hot-water  lines. 

Manufacturers: 

Atlas  Mtnersl  Products  Co.,  Hertztown, 
Pa.      "Atlas." 

Celite  Products  Co..  1134  Van  Nuys  Bldg., 
Lob   Angeles,  Cal.      "Sll-O-Cel." 

Excello  Mfg.  Co..  The,  Cleveland,  Ohio. 
"Bvertlts." 

Franklin  Mfg.  Co..   The,  Franklin,   Pa. 

Hamilton  Engine  Packing  Co.,  64-ifl 
Alarmon  St.,  Hamilton.  Ont..  Can. 

Johus-Manvllle,  Inc.,  Madison  Ave.'  ft  Hit 
St.,  New  York.  N.  T. 

Magnesia  Association  of  America,  702 
Bulletin  Bldg.,   Philadelphia.   Pa. 

Tylor  Underground  Heating  System,  866- 
S6T  Progress  St..  Pittsburgh,  Pa.  "Ty- 
ler's." 

COVERS,  BATTERY  JAR^Battery  cov- 
ers for  wet  primary  cells  are  generally 
made  of  porcelain.  They  serve  to  hold  the 
electrodes  In  position  and  to  prevent  duel 
or  dirt  from  falling  Into  the  electrolyte. 
Covers  for  small  storage  cells  are  of  the 
same  material  as  the  container,  hard  rub- 
ber or  glass.  Lead-lined  wood  tanks  for 
storage  batteries  are  sometimes  covered 
with  plate  glass.  Hard-rubber  covers  are 
sealed  to  prevent  splashing  of  the  acid 
when  the  battery  la  moved  about.  They 
ere  provided  with  a  small  vent  to  allow  the 
gaa  to  escape  while  charging,  'disss  covers 
are  never  tight-fitting  and  therefore  require 
no  vent-  All  the  covers  serve  to  keep  the 
electrolyte  free  from  dust,  reduce  evapora- 
tion, and  prevent  spraying  of  electrolyte 
during  charge. 

Manufacturers: 

Carlile  A  Doughty.  Inc.  2610  N.  Broad 
St..  Philadelphia,  Pa.    "C.  ft  D." 

Champion  Storage  Battery  Corp-,  IK 
Church      St.,      Poughkeepsle,      N.      T. 


Cook  Pottery  Co..  Prospect  St.  ft  P  ft  R 
Ry.,   Trenton,  N.  J.     (Porcelain.) 

Electric  Storage  Battery  Co.,  The.  19th 
St.  ft  Allegheny  Ave..  Philadelphia.  Pa. 

F.  B.  Electric  ft  Mfg.  Co.,  119  E.  Atwater 
St.,  Detroit,  Mich.     "F.  B." 


Goodrich  Rubber  Co.,  B.  P.,  Akron,  Ohio. 
Hopewell    Insulation    ft    Mfg.    Co..    Inc. 

Hopewell.  Va. 
Stokes  Rubber  Co.,  Joseph,  Trenton.  N.  J. 
COVERS,  CONDUIT  OUTLET  BOX.— 
Covers  usually  made  of  metal  finished  simi- 
larly to  the  box  and  shaped  to  permit  their 
use  on  round,  octagonal  or  square  boxes. 
The  covers  usually  have  two  screw  holes 
or  Blots  through  which  they  are  fastened 
to  the  outlet  box  by  machine  screws.  A 
considerable  number  of  different  types  Of 
covers  are  made,  depending  upon  the  pur- 
pose for  which  the  outlet  la  to  be  used. 
They  are  sometimes  made  as  a  flat  closed 
cover  or  with  a  raised  closed  center  to  per- 
mit later  use.  For  mounting  surface  snap 
switches  a  flat  cover  with  several  slots 
radiating  from  the  center  Is  used  and  the 
arrangement  of  the  slots  Is  such  that  a 
number  of  sixes  and  types  of  switches  may 
be  mounted  by  a  machine  screw  and  nut. 
For  drop  cords  and  rosettes  either  flat  or 
raised -center  covers  are  used  and  these 
are  provided  with  one,  two,  or  three  bushed 
outlets.  Porcelain  covers  are  sometimes 
used  for  drop  cords  also.  Various  recep- 
tacles are  also  made  to  mount  on  covers 
and  these  usually  have  a  larger  opening 
in  the  cover;  the  receptacles  are  mounted 
by  means  of  screws  or  a  special  damping 
member. 

Manufacturer*: 

Ail-Steel -Equip  Co.,   Aurora.  111. 

Appleton    Electric    Co..     1703    Wellington 

Ave.,  Chicago,  111. 
Austin    Co.,    The   M.    B.,    108-16    S.    Des- 

plaines  St.,  Chicago,  111. 

BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.      Washington      Blvd.,      Chicago,     111. 

(See  display  adv.   pages   1231-12S4.) 

CHOUSE-HINDS  CO..  Wolf  ft  North  7th 

Sts.,  Syracuse,  N.  Y.      '■Condutat." 
Electric  Box  ft  Cover  Co.,   Inc.,  29  Ave. 

C,  Newark,  N.  J. 
Fades  Mfg.  Co.,  Decatur.  III. 
Frallck   ft   Co.,    S.   R.,    16   B.    Clinton   St., 

Chicago,  III.     "Kwlkon." 
Harter  Mfg.  Co.,  622  S.  Clinton  St,  Chi- 
cago, 111. 
Harvard  Electric  Co.,  626  W.  Van  Buren 

St.,  Chicago,  ill. 
HJJNOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,   III.     (See   display  adv.   page 

Machen     Electric    Mfg.     Co.,     i  SJ  9  -43     E. 
Thompson  St.,  Brldesburg,  Philadelphia, 
Pa- 
Mesa  Co..  Fernando  ft,  Colt  St.  ft  Chan- 
cellor Ave.,  Irving-ton,  N.  J. 
Michigan  Stamping  Co.,  Detroit.  Mich. 
NATIONAL      METAL      MOLDING      CO.. 
Fulton    Bldg.,     Pittsburgh,     Pa.       "Na- 
tional."   (See  display  adv.  pages  1102- 

NATIONAL  X-RAY  REFLECTOR  CO., 
ZtS  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page  1406.) 

Palste  Co.,  H.  T.  Philadelphia.  Pa. 
"Plpe-Taplete."  (Exclusive  distributor 
Hart  &  Hegeman  Mfg.  Co..  142  Capitol 


burg,    W.    Va.      Porcelain    __ ,. 

covers,  for  use  on  ly.  in.  and  4  in.  re- 
ceptacle boxes.— Adv. 

Pratt-Chuck  Co.,  The,  Frankfort.  N.  Y. 

SEARS,  HENRY  D.,  80  Boylston  St. 
Boston,  Mass. 

Beldler-Mlner  Co.,  16  R.  Lamed  St.,  De- 
troit, Mich.     "S-M." 

STEEL  CITY  ELECTRIC  CO.,  1211  Co- 
'■— '■■•-     •—      Pittsburgh,    Pa.      "Steel 


lumbua    A. 
City."  "Wlrelets. 
Taylor -Campbell    Electric    Co.,    117    Daa- 

das  St..  London,  Ont.,  Can. 
THOMAS  A  BHTTS  CO.,  THE.  81  Vesey 

St.,   New  York.  N.  Y.      "T.  ft  B."- 
UNITED   METAL   BOX  CO.,    614-618  W 

4flth  St..  New  York,  N.  Y. 
V.  V.  Fittings  Co.,  711  Cherry  St..  Phila- 
delphia. Pa.    "V.  V." 
Wlndman-Qold smith.    Inc..     3D 9-  401    East 

Ave.,  Perth  Amboy,  N.  J. 
COVER8,  FAN  AND  SWITCH  OUTLET 
—Covers  for  fan-drcult  or  switch  outlets 
are  metal  plates  that  flt  over  the  opening 
or  outlet  and  attach  to  the  outlet  box.  — 
ceptacle  or  switch.  They  are  sometlu- 
used  when  an  outlet  that  has  been  installed 
Is  not  to  be  used  for  some  time,  aa  In  (Tie 
case  of  a  fan  that  Is  removed  during  the 
winter  months,  or  a  switch  outlet  that  has 
been  Installed  for  future  use.  When  used 
In  a  wall  or  celling  they 
mounted  flush  with  the  surface  and  painted 
or  calolmlned  like  the  wall.    In  other 
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raised  covers  or  covers  with  brush  brass 
or  other  finishes  are  used. 

Manufacturers: 

Bryant  Electric  Co..  The,  1421  State  St.. 
Bridgeport,  Conn.     "Bryant." 

Machen  Electric  Mfg.  Co..  4639-41  E. 
Thompson  St..  Brldesburg,  Philadel- 
phia, Pa. 

Palste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Pipe-Taplets."  (Exclusive  distributor 
Hart  ft  Hegeman  Mfg.  Co.,  141  Capitol 
Ave..  Hartford,  Conn.) 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Steel 
City." 

V.  V.  Fittings  Co.,  711  Cherry  St..  Phila- 
delphia. Pa,    "V.  V." 

WATERBURY  BUTTON  CO..  116  S. 
Main  St..  Waterbury.  Conn.  (See  dis- 
play   adv.    page   1128.) 

COVERS,  MANHOLE.— The  covers  oi 
manholes  In  streets  must  be  strong  enough 
afllc.      They    r    - 


of    I 


.    Iron 


ribbed  on  the  under  side  and  roughened  on 
the  upper  side  to  prevent  slipping.  Where 
manholes  are  not  ventilated  a  double  cover 
Is  used,  the  lower  cover  being  made,  tight. 
This  Is  also  done  where  It  is  dealred  to 
keep  manholes  locked,  the  lock  being  ap- 
plied to  the  lower  cover. 
Manufacturers: 
Bosworth-Ard    Machine    ft    Foundry    Co., 

Annlaton,  Ala. 
Donley    Bros.    Co.,    The,    E.    74th    St.    ft 

Aetna  Rd.,  Cleveland,  Ohio. 
Fremont   Foundry   ft   Machine   Co.,   Fre- 
mont, Nebr. 
Keystone  Iron  ft  Steel  Works,  2931  Santa 

Fe  Ave.,  Los  Angeles,  Cat. 
Leltelt  Iron  Works,  116  Mil!  Ave..   Grand 

Rapids.  Mich. 
Pechsteln  Iron  Works.   Box  144.  Keokuk. 

S.  E.  T.  Valve  ft  Hydrant  Co..  60  Church 

St.,  New  York,  N.  Y.     "S.  E.  T." 
Smyser-Royer  Co.,  York,  Pa. 


Oft 

COVERS,  METAL  RACEWAY  OUTLET 
BOX. — Covers  which  with  a  corresponding 
raceway  box  body  can  be  fitted  together  to 
form  an  enclosed  box  In  which  a  fixture, 
switch,  receptacle  or  rosette  may  be  con- 
nected and  mounted.  Porcelain  covers  are 
sometimes  used  for  rosettes  or  drop-cord 
work,  and  they  are  made  with  one  or  more 
smooth  outlet  holes.  Metal  covers  for  the 
same  purpose  have  an  Insulating  bushing 
In  the  hole.  Raised  covers  are  made  with 
a  series  of  mounting  holes  to  permit  re- 
ceptacles and  switches  of  various  types  or 
sizes    to  be    mounted.      Fixture   box   covers 

Manufacturera: 

American  Wlremold  Co..  81-81  Woodbine 
St..   Hartford.  Conn. 

Appleton  Electric  Co.,  1701  Wellington 
Ave..  Chicago,  III. 

CROUSE-HINDS  CO..  Wolf  ft  North  7th 
Sts.,  Syracuse,  N.  Y.      "Condulet." 

Machen  Electric  Mfg.  Co.,  4639-41  K 
Thompson  St.,  Brldesburg,  Philadel- 
phia, Pa. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
'  "    (See  display  adv.  pages  1202- 


Statlon, 


1204.) 
Pass    ft    Seymour,    Inc.. 

Syracuse,  N.  Y.      "P.  A  a.  - 
Seidler-Miner  Co.,  16  E.  Larned  St..  De- 
troit, Mich.     "S-M." 
Win  dman-  Gold  smith.     Inc.,    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
COVERS,      OR      HUSKS,      SOCKET.— In 
electric   lighting  fixtures  It   Is   often    desir- 
able to  provide  a  cover  (sometimes  taking 
the    form   of  a   husk)    which  will    take   the 
weight  of  a  globe  or  shade  Independently 
of  the  shell  of  the  socket.     For  purposes  of 
design   and   ornamentation,   it   Is  also  fre- 
quently   necessary    In    fixture    designs    to 
covet"  up  the  plain  lines  of  the  socket  with 
an   ornamental  cover  In  keeping  with   the 
design  of  the  rest  of  the  fixture. 
Manufacturera: 
American  Pin  Co.,  The,  Waterbury.  Conn. 

"Amplnco." 
Artera ft    Metal    Stamping    Corp..    1022-24 

Myrtle  Ave.,  Brooklyn,  N.  Y. 
Best  Electric  Corp.,   4T6  Broadway,  New 

York.  N.  Y. 
Dallas  Brass  ft  Copper  Co..  820  Orleans 

St.,  Chicago.  111. 
Diamond  Rubber  Co..  The,  Akron,  Ohio. 
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Edwards  Lighting  Fixture  Co.,  20  B. 
Lalie  St.,  Chicago,  lit. 

Farlcs  Mfg.  Co.,  Decatur,  111. 

McGill  Mfg.  Co..  Valparaiso,  Ind. 

NATIONAL  X-RAY  REFLECTOR  CO 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."   (See  display  adv.  page  1405.) 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee,  WlB. 

Plume  A  Atwood  Mfg.  Co..  470  Bank  St.. 
Water-bury,  Conn. 

STANDARD  ELECTRIC  4  MFG.  CO.. 
308   1st   Ave.,  K„   Cedar  Rapids,   Iowa. 

Vlrden  Co.,  The.  8103  Longfellow  Ave., 
Cleveland.  Ohio.     "V.  M.  C.  Braas." 

WATERBURY  BUTTON  CO.,  835  S 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play  adv.    page 


COVERS.  SWITCH,— A  metal  cover  or 
cap,  usually  circular,  used  to  cover  the 
mechanism  or  a  surface  type  rotary  snap 
switch.  The  cover  has  an  insulating  lining. 
a  hole  (or  the  operating  key,  and  often  a 
segmental  slot  through  which  the  "on"  and 
■'off"  Indicator  can  be  seen.  The  covers 
ot  Hush  wall  switches  are  usually  called 
flush  switch  plates;  see  Plates,  flush  switch. 
Enclosures  for  knife  switches  of  either  the 
plain  enclosed  or  safety  type  are  called 
boxes;  see  Boxes,  switch  and  cutout 
Manufacturers: 
American   Wiremold  Co..  81-83  Woodbine 

St.,  Hartford,  Conn. 
Apple  ton     Electric    Co.,     170S     Wellington 

Ave.,  Chicago,  III. 
Bryant  Electric  Co.,   The,  14Z1   State  St., 

Bridgeport,  Conn.      "Bryant." 
CROUSE-HINDS  CO..  Wolf  &  7th  North 

Sts.,   Syracuse,  N.  Y.     "Condulet." 
GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
GENERAL     ELECTRIC     CO..      Schenec- 
tady, N.  Y.   (See  adv.  pages  1103-1223.) 
Hopewell    Insulation    *    Mfg.     Co.,    Inc., 

Hopewell,  Va. 
Machen     Electric     Mfg.     Co.,     4639-43     E. 
Thompson     St.,     Bridesburg,     Philadel- 
phia, Pa. 
Magnus  Electric  Co.,  Inc.,  10B  Broad  St., 

New  York.   N.  Y. 
NATIONAL  METAL  MOLDING  CO..  Ful- 
ton Bldg.,  Pittsburgh,  Pa.     "National." 
(See    display   adv.    pages   1302-1804.) 
Palste     Co.,     H.     T..     Phi  lode  iph  la.     Pa. 
"Plpe-Taplets."     (Exclusive  distributor. 
Hart  A  Hegeman  Mfg.  Co..  342  Capitol 
■  Ave.,  Hartford.  Conn.) 
SCOVILL  MFG.   CO..  99  Mill  St..  Water- 
bury,    Conn.       (See    display    adv.    page 
1327.) 
STEEL  CITY  ELECTRIC   CO.,   1221   Co- 
lumbus   Ave.,    Pittsburgh,    Pa.      "Steel 

City." 

WATERBURY  BUTTON  CO.,  836  S.  Main 
St..  Waterbury,  Conn.  (See  display 
adv.   page  1328.) 

Waterbury  Mfg.  Co.,  238  Grand  St., 
Waterbury,  Conn. 

Wind  man -Goldsmith,  Inc.,  89S-403  Bast 
Ave.,  Perth  Am  boy,  N.  J. 

COVINGTON  MACHINE  CO.— Covington 
Va.  Manufacturer  of  coke  drawing  and 
loading  machines,  motor-driven  punches, 
etc.  President  and  general  manager,  F.  U. 
Humbert;  vice-president,  F.  W.  King; 
treasurer,  G.  W.  Lipscomb;  manager.  E.  H. 
Archer. 

COWAN  TRUCK  CO.— Dorchester,  Mass. 
Manufacturer  of  electric  trucks  and  trac- 
tors. President,  J.  L.  Wyckoss;  secretary, 
J.  A.  Eaton;  treasurer.  D.  N.  White.  Main 
office,  Dorchester,  Mass.  Branch  offices, 
Detroit,  Mich.;  Cincinnati,  Ohio;  New 
York,  N.  Y.;  Boston,  Mass.;  Philadelphia. 
Pa.;  San  Francisco,  Cal.:  Seattle,  Wash.; 
St.  Louis.  Mo.;  St.  Paul,  Minn;  859  W. 
Lake   St.,   Chicago,   III. 

COWIE  ELECTRIC  CO.,  THE  E.  8.— 
Kansas  City,  Mo.  Manufacturer  of  storage 
batteries  and  battery  repair  shop  equip- 
ment. Business  established  1900.  Presi- 
dent, treasurer  and  general  manager, 
Ernest  S.  Cowle;  vice-president,  G.  H.  Jew- 
ett;  secretary,  E.  J.  Cowle.  Main  office 
and  factory,  1818  McGee  St.,  Kansas  City. 
Mo.  Branch  office,  317  S.  Market  St.. 
Wichita,  Kans. 

COWLES  A  CO.,  C— Water  A  Chestnut 
Sts.,  New  Haven,  Conn.  Manufacturers  ol 
electric  cigar  lighters,  automobile  lighting 
switches  and  lamps.  President  and  general 
manager,  L.  C.  Cowles;  treasurer,  C.  M. 
Costello;  secretary  and  sales  manager,  M. 
S.  Bottume. 


and    colling    machlm 

COX  ARRESTER  CO.,  C.  E— Eaton 
Ohio.     Manufacturer  or  lightning  arresters. 

COX  AUTOMATIC  PIPE  BENDING  CO. 
— Bayonne,  N.  J.  Manufacturer  of  con- 
duit and  pipe  benders. 

COXE.— Trade     name     for     chain     grati 


N.  Y. 

COZY  GLOW.— Trade  name  for  electric 
healers  manufactured  by  the  Weatlnghouae 
Electric   A   Mfg.   Co.,    East  Pittsburgh,    Pa. 

CP.— The  form  cp.  Is  the  abbreviation  for 
candlepower,  while  c.  p.  is  the  abbreviation 
tor  chemically  pure. 

CP. — Trade  name  for  motor-driven  re- 
frigerating machinery  manufactured  by 
the  Creamery  Paokage  Mfg.  Co..  81-7  W. 
Kinzle  St..  Chicago.  III. 

C.  P.  C. — Trade  name  for  batteries,  car- 
bons, etc..  manufactured  by  the  Carbon 
Products  Co.,  220  Broadway,  New  York, 
N.  Y. 

CO.— Trade  name  for  safely  switches 
manufactured  by  the  Columbia  Metal  Box 
Co.,   JL24-228  E.   144th  St.,  New  York.  N.  Y. 

C.  Q.  A.— Trade  name  for  special  tele- 
graph relays  manufactured  by  J.  H.  Bun- 
nell A  Co..  32  Park  Place,  New  York.  N.  Y. 
— The  form  Cr  Is  the  chemical  symbol 


the  C  A  S  Radio -electric  Co. 

CRAMP  A  SONS  SHIP  A  ENGINE 
BUILDING  CO.,  WILLIAM,  I.  P.  MORRIS 
OEPT Richmond  A  Norrls  Sts.,  Philadel- 
phia, Pa.  Manufacturer  of  hydraulic  tur- 
bines, turbine  governors  and  electric  pumps. 


H.    Blrchard    Tayloi , 
urer.  Charles  T.  Taylor. 

CRANOALL      PACKING     CO.— Palmyra. 

N.  Y.  Manufacturer  of  packing.  Main 
office  and  factory,  Palmyra,  N.  Y.  Branch 
offices.  New  York.  N.  Y.;  Cleveland,  Ohio; 
Pittsburgh,  Pa.;  St.  Louis,  Mo.;  Chicago, 
111.;  Detroit.  Mich.;  Birmingham,  Ala.; 
New  Orleans,  La.;  Philadelphia,  Pa.;  Bos- 
ton, Mass.;  Denver,  Colo.;  Kansas  City, 
Mo. 

CRANE.— Trade  name  for  motor-driven 
saws,  carbon  rheostats  and  oscillograph! 
manufactured  by  Harold  G.  Crane,  222 
Front  St.,  Adrian.  Mich. 

CRANE  CO.— Chicago.  III.  Manufacturer 
of  valves,  pipe  fittings,  packing,  steam  and 
oil  separators,  steam  regulators  and  other 
steam  specialties.  Business  established 
1865.  President.  R.  T.  Crane,  Jr.;  vice- 
president,  J.  B.  Berryman;  secretary,  H.  P. 
Bishop;  treasurer,  p.  T.  Kelly;  general 
manager,  J.  H.  Wrath;  sales  manager.  C. 
D.  Little.  Main  office,  838  S.  Michigan 
Ave.,  Chicago.  III.  Factories.  Chicago.  111., 
and  Bridgeport,  Conn.  Branch  offices  In 
all    principal  cities. 

CRANE,  HAROLD  G.— 322  Front  St. 
Adrian,  Mich.  Manufacturer  of  oscillo- 
graphs,    motor- driven     saws    and    carbon 

CRANE,      LTD.— Montreal,      Que..      Can 

Manufacturer  of  valves,  pipe  fittings,  pack- 
ing, steam  and  oil  separators,  steam  regu- 
lators and  other  steam  specialties.  Main 
office  and  factory.  12S0  St.  Patrick  St. 
Montreal,  Que.,  Can.  Branch  offices  ana 
warehouses,  11th  Ave.  A  6th  St.,  W.,  Cal- 
gary. Alta.;  New  Roy  Bldg.,  Halifax.  N.  S.; 
358  Frank  St..  Ottawa.  Ont.;  88  Terauley 
St.,  Toronto.  Ont.:  540  Beatty  St.,  Van- 
couver, B.  C;  93  Lombard  St.,  Winnipeg. 
Man.;  1408  Broad  St..  Regina,  Sask.  Dis- 
trict offices,  11  McNab  St..  S..  Hamilton. 
Ont.:  Canadian  Rank  of  Commerce  Bldg., 
Quebec.  Que.;  20  Olivier  HI dg.,  Sherbrooke, 
Que.;  210  Central  Bldg.,  Victoria,  B.  C 

CRANES,  ELECTRIC,  MISCELLANE- 
OUS.— Several  types  of  electric 
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railroad  yards,  machine  shops,  foundries, 
warehouses,  wharves,  buildings  under  con- 
struction and  many  other  places.  One  of 
the  most  Important  types  Is  the  gantry 
crane,  of  both  traveling  and  fixed  designs. 
These  cranes  are  very  similar  to  traveling 
cranes  as  far  as  operation  Is  concerned,  but 
Instead  of  having  an  overhead  runway,  the 
bridge   member   1b  supported  on  structural 
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legs  which  are  either  fixed  at  the  ground  or 
provided   with  wheels  and  suitable  gearing 

pelled  along  tracks  on  the  ground.  This 
type  is  often  used  In  railroad  and  storage 
yards. 

Jib  cranes  are  often  used  In  factories, 
machine  shops  and  foundries.  They  com- 
prise suitable  jibs  or  booms  forming  a 
horizontal,  projecting  arm  secured  to  a 
post  or  column.  They  are  provided  with 
motor-driven  hoisting  tackle  and  sometimes 
with  a  motor  which  through  suitable  gear- 
ing will  swing  the  jib  around  Into  different 
positions.  Pillar  cranes  and  pillar  lib 
cranes  are  used  In  storage  and  freight 
yards  for  transferring  and  storing  mate- 
rial. Pillar  cranes  have  an  upright  pillar 
with  a  swinging  arm  or  boom  secured  to  It 

the  top  being  guyed  to  the  top  of  the  pillar: 
this  typs  resembles  a  derrick.  Pillar  Jib 
cranes  have  the  Jib  horizontal  but  placed 
at  the  top  of  a  pillar  which  Is  free  to  turn. 
Stacking  cranes  are  also  used  In  ware- 
houses and  storerooms  to  stack  any  mate- 
rial In  piles.  They  consist  of  a  hoisting 
motor  on  a  truck  with  a  swinging  vertical 
curved  arm  having  the  hoisting  cable  run- 
ning over  pulleys  nl  Ita  end.  It  may  he 
moved  right  up  to  a  pile  of  boxes  and  will 
pick  up  others  and  place  them  on  top  of 
the  pile. 

Manufacturers: 

Bedford    Foundry    A    Machine   Co.,    Bed- 
ford. Ind. 
Brown     Hoisting     Machinery     Co..     The, 

Cleveland.  Ohio. 
Canedy-Otto   Mfg.    Co..   Chicago   Heights, 
III. 


Northern  Crane  Works,  Ltd.,  Walkervllle, 

Northern    Engineering    Works,    10    Chene 

St.,  Detroit,  Mich.    "Northern." 
Terminal    Engineering    Co..    Inc.,    17    W. 

44th   St.,  New  York,  N.  Y. 
We  1 1  ma n- Sea ver- Morgan    Co.,    The,    7000 

Central        Ave.,        Cleveland,        Ohio. 

"W-S-M." 

CRANES,      ELECTRIC,     TRAVELING 

Traveling  cranes  are  the  most  widely  used 
type  of  crane.  They  are  characterized  by 
the  tact  that  they  have  a  bridge  with 
wheels  on  each  end  that  travel  upon  an 
overhead  structure  or  set  of  rails.  This 
structure  may  be  built  separately  out  In 
the  open,  or  It  may  form  part  of  the  roof- 
supporting  structure  of  a  building  and  In 
many  cases  is  supported  on  brackets  from 
the  walls.  The  bridge  usually  has  two  I- 
beams  or  girders  on  which  a  hoisting 
truck,  called  the  trolley,  can  move  back 
and  forth.  The  operator's  cab  Is  usually 
hung  below  one  end  of  the  bridge.  Travel- 
ing cranes  are  usually  supplied  with  three 
motors,  although  there  may  be  more.  One 
Is  used  for  operating  the  hoist,  another 
for  propelling  the. bridge  along  the  runway 
or  structure  and  the  third  for  propelling 
the  trolley  carrying  the  hoisting  mechanism 
back  and  forth  across  the  span  of  the 
crane.  For  very  large  cranes  or  In  special 
cases  the  trolley  may  be  equipped  with 
two  Or  more  separate  mechanisms  for 
hoisting.  Two  entirely  separate  trolleys 
—    also  used,   each   having  Ita   own  holat- 

ravellng  cranes  have  been  built  In  very 

—     Spans  as  wide  as  126  ft.  have 

with   lattice   girder  bridge  con- 


ing n 


etc.,  two  or  three  separate  cranes  are  used 

on  different  sections  of  the  same  runway. 

are  rated  at  75  tons.  For  the  types  of 
equipment  used,  see  Motors,  crane  and 
hoist;  Controllers,  starting,  speed  regulat- 
ing,     reversing      and      dynamic      braking; 

Manufacturers; 

Bedford  Foundry  A  Machine  Co..  Bed- 
ford, Ind. 

Box  A  Co..  Inc.,  Alfred.  Philadelphia,  Pa. 

Box  Iron  Works  Co.,  William  A..  Blake 
A   33rd   Sts..  Denver.   Colo. 

Browning  &  Co..  Victor  R..  17T01  Lake 
Shore    Blvd.,   Cleveland,    Ohio. 

Chesapeake  Iron  Works.  P.  O.  Box  1123. 


laltlni. 


,   Md. 


Cleveland  Crane  A  Engineering  Co.,  The. 

Wlckllffe.  Ohio. 
Columbia  Hoist  A  Crane  Co..  Borden  A 

Van  Pelt  Avea..  Long  Island  City.  N.  Y, 
Cyclops  Iron   Works.    887-847  Folsom   St., 

5nn  Francisco,    Cal. 
Detroit  Hoist  A  Machine  Co.,  Morrow  A 

Marston  SU..  Detroit.  Mloh. 
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Hay- 

Euclid  'crane ~'&-Holst~Co.,  The,  Euclid. 
Ohio. 

Gilbert-Grant    Co.,    The.    Grand    Central 

Terminal,  New  York.  N.  T. 
I, INK  BELT   CO.,   Philadelphia.   Chicago, 

Indianapolis.  "Link-Belt." 
Locomotive    Crane    Co.,    Bucyrus,    Ohio. 

Manning,  Maxwell  *  Moore,  Inc.,  119  W. 
40th  St..  New  York,  N.  Y. 

Maria  Bros.,  56th  St.  &  Oraya  Ave.,  Phil- 
adelphia, Pa. 

Milwaukee  Electric  Crane  ft  Mfg.  Co., 
Milwaukee.  Wis.     "Milwaukee." 

Moore  Co..  The  Franklin.  Wlnsted,  Conn. 

Morris  Crone  &  Hoist  Co..  Ltd.,  The 
Herbert.    Niagara   Palls,    Can.      "Mor- 

Newhall  Chain  Forge  ft  Iron  Co.,  90  West 
St.,  New  York,   N.   Y. 

New  Jersey  Foundry  ft  Machine  Co.,  90 
West  St.,  New  York,  N.  Y.     '-Delta." 

Northern  Crane  Works,  Ltd.,  Walker- 
vllle.  Ont.,   Can.     "Northern." 

Northern  Engineering  Works.  10  Chene 
St..   Detroit.   Mich.     "Northern." 

Pawling  ft  Hamlschfeger  Co..  »8th  ft 
National  Aves.,  Milwaukee,  Wis.  "P. 
ft  H." 

Reading  Chain  ft  Block  Corp.,  2M0 
Adams    St.,    Reading,    Pa.      "Heading." 

Roeper  Crane  ft  Hoist  Works,  1730  N. 
10th    St..    Reading,    Pa. 

SPRAGUE  ELECTRIC  WORKS  OP  THE 
GENERAL  ELECTRIC  CO..  627  W.  34th 
St.,  New  York,  N.  Y.  The  Sprague 
Adjustable  Loop  System  la  adapted 
primarily  for  handling  miscellaneous 
and  bulk  freight  and  materials  In  ma- 
rine and  railroad  terminal  sheds.  It  1b 
known  as  the  adjustable  loop  system 
because  the  overload  track  on  which 
the  hoisting  and  conveying  machines 
are  operated  Is  in  the  form  of  a  con- 
tinuous unbroken  loop  which  Is  ad- 
justable In  length.  Sprague  Products, 
see  display  adv.  pages  1306-7.— Adv. 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard -Baltimore." 

Whiting  Corporation,  Harvey,  111. 

CRANES,  LOCOMOTIVE  AND  DOCK.— 
Locomotive  and  dock  cranea  usually  < 


The  trucks  of  electri 

cranes  are  provided 

.1  propel  the  crane  along   _. 

tracks.  The  boom  or  Jib  is  usually  ar- 
ranged so  that  It  may  be  raised  or  lowered 
to  suit  conditions.  A  separate  motor  Is 
generally  provided  for  this  purpose.  For 
rotating  the  boom  on  the  turntable  and 
raising  or  lowering  the  load  separate  mo- 
tors may  or  may  not  be  used.  In  some 
cases  only  one  motor  Is  used  for  the  entire 
crane,  the  various  functions  being  operat 
from  It  In  turn  by  means  of  mechanical 
clutches.  Steam  locomotive  cranes  h 
boiler,    water    barrel    or    tank    and    I 

mounted    on    the    cab.      Both    electrk     

steam  locomotive  cranes  are  much  user1 
by  large  power  plants  for  piling  coal  In 
storage  and  retrieving  It. 
Dock  cranes  are  often 
structlon.  One  example  Is  a  one-leg  gantry 
crane.  This  crane  has  one  end  supported 
on  an  overhead  structure  along  the  side  ot 
the  pier  building  or  warehouse,  the  track 
and  conducting  rail  being  similar  to  those 
used  on  traveling  cranes.  The  bridge  ex- 
tends past  the  other  support  which  is  of 
the  gantry  type,  having  rails  on  the  dock 
on  which  the  whole  bridge  support  travels 
The  extension  past  the  edge  of  the  dock 
permits  the  hoisting  trolley  to  rui 
the  ship  being  unloaded  and  then  convey 
the  material  to  the  warehouse  or  building 
or  the  reverse.  This  type  Is  Sometln — 
called  a  portal  crane. 
Manufacturers: 
Automatic    Electrical    Devices    Co.,    1 

1SJ   W.    3rd    St..   Cincinnati.    Ohio. 
Baker  R  ft  L  Co.,   The,   Cleveland,   Ol 

(Industrial   porteble.)      "BRI*" 
Bradney   Machine   Co..    Inc.,    Mlddletoi 

N.  Y. 
Brown     Hoisting     Machinery     Co..     T 

Cleveland.    Ohio.      "Brown ho  1st." 
Browning  A   Co..    Victor    R..    17T0I   Lake 

Shore  Blvd..  Cleveland.  Ohio. 
Industrial  Works.  Bay  City,  Mich.  "In- 
dustrial." 
LINK-BELT  CO..  Philadelphia.  Chicago, 
Indianapolis.  Link  -  belt  locomotive 
cranes  are  designed  and  built  for  the 
moat  severe  conditions  of  continuous 
and  dependable  servioe,  and  are 
adapted    to    almost    any    work    where 


ccesslble, 


heavy  and  bulky  materials  are  handled. 
They  are  usually  operated  by  steam 
generated  by  their  own  boilers,  but  can 
also  be  furnished  for  electrical  opera- 
tion when  desired.  The  crane  consists 
of  two  principal  parts,  the  lower  frame 
which  Is  carried  on  four  or  eight 
wheels,  and  the  upper  rotating  frame. 
Special  attention  Is  given  lo  the  design 
of  Individual  parts,  and  to  the  co-ordi- 
nation of  all  parts  to  fit  Into  the  gen- 
eral design  of  the  cr 
most  compact,  yet 
combination,  possible 

Locomotive    Crane    Co.,     Bucyrus.     Ohio. 
"Ohio," 

Maine    Electric   Co..    Inc..    The,    85    Com- 
mercial St.,  Portland,  Me.     "Maine." 

McMiler- Interstate     Co.,     The.     Bedford, 

Moore     Co.,     Franklin,     Wlnsted,     Conn, 

"Franklin  Moore." 
Newhali  Chain  Forge  &  Iron  Co.,  B0  West 

St.,  New  York,  N.  Y. 
Northern     Crane    Works.    Ltd..     Walker- 

ville,  Ont.,  Can.     -Northern." 
Northern    Engineering    Works.    10    Chene 

St.,  Detroit,  Mich.     "Northern." 
Orton   &    Stein brenner   Co.,   60S    S.    Dear- 
horn  St.,  Chicago.  III. 
Pawling    ft    Hamlschfeger    Co.,    38  th    ft 

National       Aves.,        Milwaukee,        Wis. 

"P  ft  H." 
Wellman-Seaver- Morgan    Co.,    The.    7000 

Central         Ave..         Cleveland.         Ohio. 

"W-S-M." 

CRANES,     WRECKING,     ELECTRIC 

RAILWAY.— Equipment  consisting  of  crane 

apparatus   mounted   on    a  suitable   car  and 

usually    having   propulsion   motors   for  llft- 


derallments.  so  as  to  clear  the  track  for 
regular  operation.  Frequently  the  wreck- 
ing crane  Is  so  constructed  and  arranged 
as  to  be  available  for  regular  construction 
or  other  purposes. 

Manufacturers: 

Industrial   Works,    Bay  City,    Mich.     "In- 


"Ohio.* 

Morris  Crane  ft  Hoist  Co.,  Ltd..  The  Her- 
bert, Niagara  Falls,  Can.'    "Morris." 
Northern  Crane  Works.  Ltd.,  Walkerville. 

Ont..  Can.      "Northern." 
Northern    Engineering   Works,    10    Chene 

St.  Detroit  Mich.    "Northern." 
Orton   ft   Stelnbrenner  Co.,    608    S.    Dear- 
born St.  Chicago.  HI.     "O.  S.  Depend- 
able." 
Whiting  Corporation.  Harvey,  III. 
CRANITE.— Trade      name      for      packing 
manufactured    by    the    Crane    Co..    336     S. 
Michigan    Ave..    Chicago.    HI.,    and    Crane. 
Ltd.,    1230  St.    Patrick    St..   Montreal.    Que., 
Can. 

CRANTILT.— Trade  name  for  steam  traps 
manufactured  bv  the  Crane  Co..  838  S. 
Michigan  Ave..  Chicago.  III.,  and  Crane, 
Ltd.,   1330  St.   Patrick  St..   Montreal.  Que., 


CRAWFISH.— Trade  name  for  leather 
belting  manufactured  by  the  Southern 
Belting  Co.   603-803  S.  Peters  St..   New  Or- 

CRAWFORD.— Trade  name  for  indus- 
trial electric  ovens  manufactured  by  the 
Oven  Equipment  &  Mfg.   Co..    New  Haven. 

CRAWFORD.— Trade    name    for    electric 
ranges     manufactured     bv     the    Wnlker 
Pratt    Mfg.    Co.,    31-36    Union    St.,    Boat 


L.   Gill. 

CREAOHEAD  ENGINEERING  CO.— Cin- 
cinnati, Ohio.     Manufacturer  of  mast  arms, 

CREAM    SEPARATORS,    MOTOR-DRIV- 

EN — Appliances  for  separating  the  cream 
from  the  milk,  in  which  centrifugal  motion 

la    Imparted    to    the    fluid    container   by   an 

electric   motor,    and   the   cream   and   milk. 

having  different  specific  gravities,  are 
thus  seoarated.  The  motor  1s  sometimer 
mounted  on  the  same  base  as  the  separat- 
or, or  It  Is  mounted  on  a  shelf  supportei 
by    the    separator    body.      Heavier    motori, 

used  on  large  separators  are  separately 
mounted     and     belt -connected.       On     some 

models  vertical  shaft  motors  are  used, 
forming  an  Integral  part  of  the  separator. 


These    machines   are   e* 

dairies  and  creameries,  v _ 

llness    In    comparison    with    engine -driven 
outfits  Is  much  appreciated. 
Manufacturers: 
Albaugh-Dover  Co.,   2100  Marshall  Blvd., 

Chicago,   HI.     "Butterfly." 
Burrell   ft   Co.,   Inc.,   D.   H.,   Little   Falls, 


West    Chester, 


Sharpies    Separa 

Fa. 
Vermont    Farm 
Jackson    Blvd., 
States." 

CREAM  WHIPPERS,  MOTOR-DRIVEN. 
-Appliances  for  whipping  cream  In 
fhlch  an  electric  motor  Is  arranged  to 
vhipplng   blades   or   straps. 


■    torn 


.  for 


i,  the 


--.-, " "igral  part  of  the  ap- 
pliance.     Large  sises.  for  use  In  hotels  and 

purposes  also,  and  have  large  motors  sep- 
arately mounted  and  driving  the  whlpper 
by  means  of  a  belt  and  gearing.  These  are 
arranged  to  permit  different  speeds,  de- 
pending on  the  material  being  whipped, 
which  may  be  whipping  cream,  white  of 
egg,    cake  or   pastry   batter,   etc. 

Manufacturers: 

Hall  Kitchen  King  Co.,  SOD  Mutual  Life 
Bldg..      Philadelphia,      Pa.       "Kitchen 

K™ln?  Kitchen  Kraft.  601  Monadnock 
Block.  Chicago,  III.     "Kolllns." 

White-Stokes  CO..  Inc.,  150  W.  Lake  St 
Chicago.   HI.    "Mallo." 

CREAMERY  PACKAGE  MFG.  CO.,  THE. 
—Chicago,  III,  Manufacturer  of  motor- 
S  J"?  SSH9  msoh|nery.  Business  estab- 
lished 1870.  President  and  general  man- 
ager, E.  W.  Chandler;  secretary  and  treae- 
K?!j.  <*i_^'  WalkBr;  sales  manager,  E.  F. 
WelllnghonT,  Main  office.  61-7  W.  Kimle 
St..  Chicago,  111.     Factories    Fort  Atkinson 


St^.,?u(r5l?'  N'  T':  31»  Third  St.,  N.,  Minne- 
apolis, Minn,;  113  g.  ioth  St  Omaha 
Neb.:  1907  Market  St..  Philadelphia.  Pa.; 
6  N.  Front  St..  Portland.  Ore.;  899  Battery 
St..    San   Francisco,   Cal.;   lis   St.   Clair  St 


i.   S.    B.   W.-Cochrane  Corp.,   1 ,,,     „ 

illegheny  Ave.,  Philadelphia,  Pa. 

CREG1ER      ELECTRICAL      MFG.     CO — 
120    W.    Ontario    St,    Chicago,    III.      Manu- 
of      switchboards,      panelboards. 
■'*     "-       D--tnershlp.    George    A. 


oil  manufactured  by  the  Com- 


CREOSOTE  OIL  FOR  WOOD  PRESER- 
VATION.—Creosote  oils  and  compounds  are 
of  value  as  a  preservative  of  pole  butts, 
erosaarms.  railway  tleH  and  other  wooden 
parts  which  are  exposed  to  moisture  and 
weather  conditions.  In  most  cases  the  life 
Is  materially  lengthened  by  the  treatment 
which  should  be  applied  before  decay  has 
of  the  wood  cells.     Also 


Manufacturers; 

Barrett    Co.,    The.    17    Battery    PI..    New 

York.  N.  Y.     "Carbosota." 
Binswanger  ft  Co..  B„  82S-835  N.  3rd  St., 

Philadelphia,   Pa. 
"    \  Wood   Preserver  Co.,   Arcade   Bldg., 


Bank     Bldg.,      

"Creo-  Pre  servallne.. " 
Dielectric  MIg.  Co.,  St.  Louis. 
aoleu      " 


Ohio. 
"Phe- 


Du  Pont  de  Nemours  ft  Co.,   B.  I.,  Wil- 
mington. Del. 

Globe  Chemical   Co.,   727   Rldgeway  Ave., 

Cincinnati,  Ohio. 
International    Creosotlng   ft    Construction 

Co.,  Galveston,  Texas. 


Google 


CREOSOTING 
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CROOKES 


Northeastern  Co..  The,  80  Beverly  St., 
Boston,    Mass.      "Noreacol.    ,__„___„ 

Republic  Creosoting  Co..  Merchant*  Bank 
Bldg.,  Indianapolis,  Ind. 

CREOSOTING  PLANTS  FOR  CROSS. 
ARMS,  POLES  AND  TlES^reosoUng 
plants  used  to  imprecate  wood  c™»»™«: 
P^f,vbU™nrovd  one"  "of'Nwo^lundalUtal 
S^Se^T** XA  form  I.  fWPPtai 
process  In  which  the  poles  or  other  ma- 
t»ri«l  are  merely  placed  In  a  huge  tank 
B?i~T  mith  the  creosote  oil  and  allowed  to 
filled  wltn  \ne  crenauw  «»  \.n„,  h.ipfl  ftri_ 
remaln  In  It  lor  some  time,  heat  being  ap 
Sued  to  the  tank  to  warm  the  ML  The 
second  method  introduces  the  ™5J?JKl 
An-  nressure.  In  this  proceae  the  material 
?.erpCeTln  a  sealed  tank,  after  having 
been  thoroughly  dried,  and  the  air  la» 
SSSf  JSSS*.°Sl  «  h-  ad'mftted  "to 
forced  into  the  fibers .and  cell of  the  ma 
t.-rial    ncnetrating  a  half  Inch  or  more,  v  a 

So.    are  a'eo  employed  In  some  creosoting 

"a  tnM*  Drue™  sometimes  used  lfl  known 

h  „.h  t™tment      It  consists  In  applying 

~  "Tl*  nSSSEtato  means  of  a  brush  Just 

American  Welding-  Co..   Carbondale.   Pa 

?rs'icoorp-J."K  ".'sa,^  ■■•■ 

Corn     &    *-0.-    Ijeo    IT--.     l""*  '  UAr^hnntR 

Republic      Creosoting      Co.,      Merchants 

neapollB.  Minn.  —^j 

CREO-WOOD.-Trade     "f™*  r^TtlnenSS 

flumes    manufactured    by    the    Continental 

Pipe   Mfg.    Co..    Seattle.   Wash. 
PREPACO.-Tr«de  name  forrfectHe  cen- 

^rmerv^Xge^'co^f-T  W*  Kin- 
He  St.,  Chicago.  III. 

"v  the  rre"merv  Package  Mfg.  Co.,  81-7 
W.    KInxle   St..   Chicago,    111. 

CRESCENDO— Trade  name  for  vibrating 
bells  and  busiers  manufactured  by  the 
Manhattan  Electrics!  Supply  Co.,  .IT  Park 
PI..  New  York.  N-  Y. 

CRESCENT.-Tr..de  name  for  we'dlng 
omround  manufactured  by  the  Anti-Bo 
ran  Compound  Co.,  Fort  Wayne.  Ind. 

CRESCENT.— Trade  name  for  *lect.f]f 
meat  choppers  manufactured  by  the 
Brecht   Co.,    St.  Louis.   Mo. 

CRESCE  NT—Trade  name  for  floodlight 
projectors,  spotlights.  ™a™nU*™V™kert 
ressorips  manufactured  by  the  Brenneri 
T.lB-ht  Prelection  Co.,  49  Cortland  Ave., 
Detroit.    Mich. 

CRESCENT.-Trade  name  WW  Jf-«j 
tenprs  manufactured  hy  the  CTewem «•" 
Fastener  Co..  Ml  4th  Ave..  New  York. 
N.   Y. 

CRESCENT — 'iTane  ■'«■"=  (^'  ^^^ 
Bras^Products  Co..  8410  Lake  Ave..  Clev 
land.  Ohio. 

CRESCENT.— Trade    name   *«^W0W«ll 

M^Oresce^Mfg.  Co.,  'l!9  Reade  St.,  Nev 
York.   N.  Y. 

CRESCENT.-Trade  name  for  '"Dricat 
ing  oil  manufactured  by  the  Crescent  Oi 
Co.,  802  W.  Pratt  St.  Baltimore,  Md. 

CRESCENT— Trade  name  for  wrenches 
and  pliers  made  by  the  Crescent  Tool  Co 
Jamestown.  N.  Y. 

CRESCENT.-Trade  name  for  "leotrle 
dishwashers  and  clothes  washing  machine 
manufactured  by  the  Crescent  Wash  In, 
Machine  Co..  New  Rochelle.  N.  Y. 

CRESCENT.— Trade  name  for  expansion 
bolts  manufactured  by  F.  H.  Evans.  3' 
Kewes  St.,   Brooklyn.  N.  Y. 

CRESCENT.-Trade    name__for^  bushingi 


CRESCENT.-Trade  name  for  vibrating 
bells  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  Pi- 
New  York.  N.  Y. 

CRESCENT.-Trade  name  for  portable 
lamp  guards,  soldering  sticks,  paste  and 
salts,  coloring  and  frosting  compounds,  in- 
sulating compounds,  socket  handles  and 
toggle  bolts  manufactured  by  the  McQill 
Mrg.   Co.,   Valparaiso,   Ind. 

CRESCENT.-Trade  name  for  motor- 
driven  planers  and  Jointers  manufactured 
by  the  P.  Prylbil  Machine  Co.,  6I2-S24  W. 
41st  St.,  New  York,  N.  Y. 
'  CRESCENT.-Trade  name  for  brass  and 
copper  pipes  and  tubes  manufactured  by 
the  Wheeler  Condenser  &  Engineering  Co., 
Carteret.  N.  J. 

CRESCENT  ART  METAL  CO.,  THE— 
Brldgeton.  N.  J.  Manufacturer  of  lighting 
fixtures.  Business  established  1897.  Presi- 
dent and  treasurer.  William  C.  Mulfordi 
secretary.  Henry  K.  Reeves.  , 

CRESCENT  BELT  FASTENER  CO.— 
New  York,  N.  Y.  Manufacturer  of  belt 
fasteners.  Frank  S.  Voss.  sales  manager. 
Main  office,  381  _4th  Ave.,_New  York.  N.Y. 
Branch  office, 
Can. 


1  Front  St.,  Toronto,  Ont. 


wave.  All  of  the  divisions  on  the  scale 
are.  ■nnmiimately  equal  and  it  is  possible 
read  low  voltages  with  the 
cy  as  the  higher  voltages. 
This  manes  them  very  useful  In  Insulation 
testing.  For  manufacture™,  see  Voltme- 
ters,   special    and    miscellaneous. 

CRETORS  A  CO.,  C— 820  W.  2Tth  St.. 
Chicago.  III.  Manufacturers  of  electric 
corn  poppers  and  peanut  roasters. 

CREW  LEV1CK  CO.— Philadelphia,  Pa. 
Manufacturer  or  lubricating  oils  and  greas- 
es.  Business  established  1382.  President. 
F.  W.  Frueauff;  vice-president  and  general 
manager.  R.  R.  Choate;  secretary,  C.  B. 
Foster;  treasurer,  E.  J.  Hasse;  sales  man- 
ager. R.  M.  Shanklln.  Main  ofllce,  111  N. 
Broad  St.,  Philadelphia.  Pa.  Refineries. 
Titusville  and  Warren.  Pa,  Branch  offices. 
Chicago.  111.;  New  York,  N.  Y.;  Syracuse, 
N.  Y.r  Pittsburgh.  Pa.:  Boston.  Mass. 

C.  R.  I.— Abbreviation  for  crystal  rough 
Inside,    as    applied    to    Illuminating    glass- 


•    llghtlni 


ORESCENT  BRASS  PRODUCTS  CO., 
THE.— 8410  Park  Ave.,  Cleveland.  Ohio. 
Manufacturer  of  lighting  fixtures  and  brass 
castings.  Business  established  1!U£  Pres- 
ident and  general  manager.  C.  H.  Hotrlch- 
ter;  vice- president,  Emll  Zeller;  secretary 
and  sales  manager,  W.  R.  Mardis;  treas- 
urer. Albert  C.  Hofrtchter. 
CRESCENT     ELECTRIC    CO— Mountain 

Mo.      Manufacturer    of    wiring    de- 

Presldent.      William      M.      Nelson: 
vice-president,    JameB    A.    Douglas;    secre- 
tary, W.  S.  Candler;  treasurer,  J.  A.  Chase. 
CRESCENT   INSULATED  WIRE  A   CA- 
:LE   CO— Olden   &  Taylor   Sts..   Trenton, 
N    J.     Manufacturer     of     insulated     wire, 
"resident,    C.    Edward    Murray;    secretary 
nd   sales  manager.  A.   H.   Battye;   treas- 
rer,  J^_C.  Murray. 

CRESCENT  MFQ.  CO.,  THE— 129  Reade 
St,  New  York,  N.  Y.  Manufacturer  01 
electrical  automobile  accessories. 

CRE8CENT  OIL  CO.— 802  W.  Pratt  St.. 
Baltimore,  Md.  Manufacturer  of  lubricat- 
ing oils. 

CRESCENT  TOOL  CO— Jamestown.  N. 
Y  Manufacturer  of  drop- forged  tools. 
Business  established  1907.  President  and 
general  manager.  Karl  Peterson:  vice- 
president.  C.  Emll  Nelson:  secretary,  Cha* 
F.  Falldlne:  sales  manager.  C.  R.  Bwlss- 
helm. 

CRESCENT  TRUCK  CO.,  THE.— 80 
Church  St..  New  York,  N.  Y.  Manufac- 
turer of  storage  battery  trucks  and  tract- 
ors President.  F.  Conlln;  secretary,  P-  W. 
Saltta;  treasurer  and  sales  manager.  F.  W. 
Coniin.     Factory,  Elisabeth,  N.  J- 

CRESCENT  WASHING  MACHINE  CO— 
New  Rochelle.  N.  Y.  Manufacturer  of  elec- 
tric clothes  washing  machines  and  dish- 
washers. President  and  general  manager, 
H.  E,  Merseles;  vice-president  and  treas- 
urer T.  F.  Merseles;  secretary,  F.  L.  Holt, 
ea'es  manager.  J.  F.  Donovan.  Main  office 
and  factory,  New  Rochelle^N.  Y.  Branch 
offices  800  N.  Clark  St..  Chicago.  HI.,  313 
Atlanta  National  Bank  Bldg.,  Atlanta,  Oa. 
CRESCO— Trade  name  for  condensers 
for  rural  telephone  lines  manufactured  by 
the  Electric  Specialty  Co..  233  N.  Elm  St.. 
Cresco.   Iowa. 

CREST -FACTOR.— Also   called  peal 
tor.      The   i    ■'         '    -■     — -'    "   ,t- 


CRE6CE  NT. —Trade  name  ior  inwiuni 
and  insulators  made  by  M.  Klrchberger  & 
Co     Inc..  142B  !7th  St..  Brooklyn,  N.  Y. 


al 

„ ,     ....    ..    ..  .    __..     Ine 

,.,...  _  prevent  damage  to  the  wood  by 
the  gnawing  of  horses.  They  are  quite 
commonly    called    pole    strips.      See    Strips. 


-66  Bostwlck  Ave.,  Jersey  City,  N.  J. 

C.   R.  O Abbreviation  for  crystal  rough 

mtslde,    as    applied    to    illuminating   glass  - 

CROCKER-WHEELER   CO.— Ampere.   N. 


Man 


gene 


a  sine 
wave  the  crest-factor  is  V*  or  1.414S. 

CRESTLINE  MFQ.  CO.— Crestline.  Ohio. 
Manufacturer  of  electric  pumps. 

CREST    VOLTMETER.— Crest    voltmet" 


e-peak)   • 


mum  'value  of  an  alternating  voltage. 
Thev  usually  operate  in  connection  with 
a  condenser  type  bushing  of  a  testing 
transformer.  The  principle  of  operation  is 
that  the  average  value  of  the  half  wave 
of  the  charging  current  In  the  condenser 
bushing,  which  floWB  Into  and  out  of  th« 
bushing  when  It  Is  subjected  to  a  vottage 
strain,  is  proportional  to  the  crest  of  the 
voltage  wave.  The  charging  current  Is 
rectified  by  meanB  of  small  mercury-arc 
rectifier  bulbs  and  Is  then  measured  by 
a  sensitive  d-c.  mllllammeter  that  Is  call, 
bra  ted  to  read  directly  in  terms  of  tlM 
maximum  value  of  the  high  a-c.  voltage 
M 


transformers.  Business  established 
BBS.  President,  S.  S.  Wheeler;  secretary 
_nd  sales  manager,  E.  L>ang;  treasurer.  T. 
S.  Fuller.  Main  office  and  factory.  Ampere, 
N.  J.  Branch  ofllcea  and  warehouses.  37 
W.  Van  Buren  St..  Chicago.  111.;  Cleveland, 
Ohio:  San  Francisco.  Cal.  District  offices, 
Baltimore,  Md.:  Birmingham.  Ala.:  Boa- 
ton.  Mass.;  Newark.  N.  J.;  New  Haven. 
Conn.;  30  Church  St..  New  York,  N.  Y.: 
Philadelphia,  Pa.:  Pittsburgh,  Pa...  Syra- 
cuse, N.  Y. 

CRO  FOOT.— Trade  name  for  gears  manu- 
factured by  the  Crofoot  Gear  Works,  Inc., 
1G01  Hyde  Park  Ave.,   Boston,  Mass. 

CROFOOT  GEAR  WORKS,  INC — 1601 
Hyde  Park  Ave.,  Boston.  Mass.  Manufac- 
turer of  gears.  Business  established  1911. 
President,  treasurer  and  general  manager, 
Charles  E.  Crofoot. 

CROFTON  STORAOE  BATTERY  CO.— 
4Z3-G  W.  Queen  St..  Toronto.  Ont.,  Can. 
Manufacturer  of  storage  batteries. 

CRONK  «\  CARRIER  MFQ.  CO..  THE— 
109  W.  Water  St.,  Elmira,  N.  Y.  Manufac- 
turer of  pliers,  tree  trimmers,  screw  driv- 
ers and  other  hardware  specialties.  Busi- 
ness established  1883.  President,  C.  F. 
Carrier;  vice-president,  E.  L.  Cronk:  sec- 
retary, W.  J.  Wetmore;  treasurer  and  sales 
manager.  G.  H.  Cairier.  Sales  representa- 
tives, Sand.  Hulfish  &  Laselle,  Charles  * 
Redwood  Sts.,  Baltimore,  Md.:  Sprake  Sales 
Co.,   823   Higgins  Bldg..   Los  Angeles,   Cal.: 


223  Kerns  Bldg.,  Salt  Lake  City.  Utah. , 

CROOKES'  DARK  SPACE.— A  dark 
space  which  surrounds  the  negative  elec- 
trode of  a  highly  rarefied  tube,  such  as  a 
mercury-arc  rectifier  tube,  through  which 
an  electric  discharge  Is  passing.  The 
space  appears  dark  in  contrast  to  the  lumi- 
nous effect  of  the  rest  of  the  discharge. 
The  volume  of  the  space  increases  as  the 
vapor  pressure  In  the  tube  decreases.  It* 
volume  In  the  case  of  a  rectifier  partly 
determines  the  rectifying  power  and  in- 
creases this  power  as  the  volume  of  dark 
apace  increases. 

CROOKES,  SIR  WILLIAM — An  English 
physicist  and  chemist,  born  In  London  In 
1832.  He  studied  at  the  Royal  College  of 
Chemistry.  In  188*  he  b->came  superin- 
tendent at  the  meteorological  department 
of  the  Radeliffe  Obaervatory,  Oxford,  and 
In  18EE  professor  of  chemistry  at  the  Chea- 
ter Training  College.  In  1883  the  Royal 
Society  elected  him  a  fellow,  and  since  then 
many  scientific  bodies  have  conferred  dis- 
tinctions on  him.  His  method  of  produc- 
ing extreme  vacua  rendered  Incandescent 
lighting  a  practical  possibility  and  led  to 
the  development  of  gaseous  tube  lighting;. 
His  original  researches  in  chemistry  and 
physics  led  to  the  discovery  of  the  mata.1 
thallium  In  18*1.  He  discovered  the  sodium 
amalgamation  process  for  separating  gold 
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e  of  the  numerous  results 
of  hla  prolonged  studies  of  radiant  matter. 
He  devised  the  radiometer  and  later  the 
otheoscope.  He  has  published  works  on 
such  widely  separated  subjects  as  sanita- 
tion, spiritualism,  beet-root  sugar  manu- 
facture, d veins  and  calico  printing,  be- 
sides translations  on  chemistry.  The  name 
"Crookes  tube"  has  been  given  to  special 
types  o(  vacuum  tube*. 

CROSBY, — Trade  name  Tor  guy  clamps 
manufactured  by  the  American  Hoist  * 
Derrick  Co.,   St.   Paul,   Minn. 

CROSBY.— Trade  name  for  wire  rope 
clipa  manufactured  by  the  Fischer  ft 
Hayes  Rope  ft  Steel  Co.,  7(1-71.1  W.  Van 
Buren    St..   Chicago,   111. 

CROSBY  CO.,  THE^Buftalo.  N.  T.  Man- 
ufacturer of  magneto  parts  and  sheet  met- 
al stampings.  President.  William  H.  Cros- 
by; vice-president  William  H.  Hill;  treas- 
urer, Edward  S.  Gram;  secretary,  I.  R. 
Cooper.  Main  office  and  factory,  Buffalo. 
N.  T.  Branch  offices,  SO  Church  St.,  New 
York.  N.  T.;  914  Ford  Bldg.,  Detroit,  Mich.; 
41G  Bchofleld  Bldg..  Cleveland,  Ohio. 

CROSBY  STEAM  QAQE  A  VALVE  CO. 
—Boston,  Mass.  Manufacturer  of  gages, 
valves,  feed  water  regulators,  etc.  Busi- 
ness established  1875.  President  C.  H. 
Mills  tt;  vice-president  and  treasurer,  F. 
F.  Raymond;  vice-president  and  sales 
manager.  A.  B.  Carhsrt.  Main  office.  Bos- 
ton, Mass.  Branch  offices,  100  Walker  St.. 
New  York,  N.  T.;  121  2nd  St.,  San  Fran- 
cisco, Cal.;  ISO  N.  Market  St..  Chicago,  III. 

CROSS. — This  generally  refers  to  a  trou- 
ble condition,  as  any  accidental  contact  be- 
tween electrical  conductors.  It  Is  a  term 
used  largely  for  telephone  or  telegraph 
overhead  circuits  or  cables  when  Interfer- 
ence is  caused  due  to  contact  between 
neighboring  conductors  or  circuits. 

CROSS.— Trade  name  for  oil  Alters  man- 
ufactured by  the  Burt  Mfg.  Co.,  Akron, 
Ohio. 

CROSS  MAGNETIZATION.— A  magnetic 
Held  set  up  by  the  windings  of  a  dynamo- 
electric  armature,  which  crosses  at  a  right 
angle  the  field  produced  by  the  field  poles. 
thus  tending  to  distort  the  field.  See  Ar- 
mature  reaction. 

CROSS  TALK.— Conversation  on  one 
telephone  circuit  which  la  unintentionally 
heard  on  another  circuit.  It  is  due  to 
crossed  wires,  electrostatic  Induction,  or 
electromagnetic   Induction. 

CROSSARMS,  IRON  OR  STEEL.— For 
heavy  trolley  feeders  and  for  steel  poles. 
crossarms  are  sometimes  made  of  iron  or 
steel.  Such  arms  are  usually  designed  for 
the  particular  service  In  which  they  are 
to  be  used.  In  the  simpler  forms  they 
usually  consist  of  a  piece  of  angle  Iron  at- 
tached by  a  cast  Iron  collar  around  the 
pole.  Where  the  length  Is  such  that  this 
does  not  give  sufficient  stability,  a  fabri- 
cated structure  Is  employed. 

Manufacturers 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.   page  1258.) 

BENJAMIN  ELECTRIC  MFO.  CO.,  SOB 
W.  Washington  Blvd..  Chicago.  111. 
(See  display  adv.   pages   1231-1234.) 

Eastern  Malleable  Iron  Co.,  The.  Nauga- 
tuck.     Conn.       (Malleable     Iron     break - 

HALLETT    IRON   WORKS,    Harvey.    III. 

"Hallett"      (See     display     adv.     page 

1254.) 
Harvard  Electric  Co.,   525  W.  Van  Buren 

St..  Chicago,  111. 
HUBBARD  ft  CO..  «801  Butler  St.,  Pitts- 

burgh.  Pa.     "Bo-Arrow." 
Hull   ft    Co.,    S.   W.,    1729   Prospect   Ave., 


verse?  Pkwy..  Chicago.  111. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington  St.,   Chicago,    HI. 

LINE  MATERIAL  CO..  S.  Milwaukee, 
'Wis.     (See  display  adv.   page  1378.) 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg.  Co., 
East  63rd   St.,   Cleveland.  Ohio. 

Bt.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave..  St.  Louis,  Mo. 

Threadless  Pipe  Fittings  Corp.,  Newark. 
N.  J.  (Exclusive  distributors.  Rublno 
ft   Llebsteln.  Newark.   N.  J.) 

United  States  Hardware  ft  Mfg.  Co.,  16 
Warren  Ave.,  Pawtucket  R.  I. 


WESTINGHOUSE  ELECTRIC  ft  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages   1395-1402.) 

CROSSARMS  AND  SIDE  ARMS.  WOOD. 
— The  use  of  wood  crosaarms  for  overhead 
electric  lines  Is  almost  universal.  For  the 
usual  sizes  of  power  circuit  wire  from  No. 
8  to  No.  00.  the  arm  la  3^x4*  or  3Wx4W, 
Ins.  In  section.  The  larger  section  la  stand- 
ard with  companies  In  the  eastern  states 
principally,  where  special  strains  are  Im- 
posed, the  arms  are  used  In  pairs  or  "dou- 
bled." Where  transformers  are  mounted 
on  crossarms  a  section  4x5  Ins.  Is  often 
used.  This  Is  also  a  common  size  for 
transmission -line  arms.  The  length  Is  fixed 
by  the  number  of  pin  holes  and  the  sepa- 
rations between  them.  Arms  are  made 
for  2.  4.  e  or  s  pins  for  distribution  pur- 
poses, the  3  and  4- pin  size  a  being  used 
only  In  smaller  towns  or  rural  service. 
The  separation  between  pins  Is  about  12 
Ins.  and  between  the  pole  pins  about  30 
ins.  for  distributing  lines.  Spocings  for 
transmission  arms  are  from  24  to  40  Ins. 
For  communication  circuits  the  dimensions 
and  spaclngs  are  different,   the  arms  often 

yellow  pine  ohfefly.;  the  fir  arm  lasts  bet- 
ter and  is  generally  less  knotty  than  pine. 
Side  arms  or  alley  arms  have  nearly  the 
full  length  of  the  arm  extending  to  one 
side  of  the  pole;  they  are  used  mostly  In 
alleys  where  buildings  or  barns  prevent 
symmetrical  mounting  of  the  arm. 
Manufacturers: 
American    Creosoting    Co..    401    W.    Main 

St.  Louisville.  Kv. 
AMERICAN  LINE  MATERIALS  CO.. 
14S1  McCormick  Bldg.,  Chicago,  111. 
Wood  oroBsarms  are  made  almost  en- 
tirely In  three  woods,  Douglas  fir.  from 
Washington;  heart  long  leaf  yellow 
pine,  from  Mississippi  and  Georgia;  and 
creosoted  yellow  pine  from  Virginia, 
Georgia  and  Mississippi;  the  Douglas 
fir  arm  is  more  widely  distributed  than 
any  other  because  of  ItB  beauty,  its 
strength  In  comparison  to  weight  and 
Its  wonderful  durability.  The  best 
known   and   most   used   arm   Is  the   fir 
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crossarm  made  by  the  American  Line 
Materials  Co.  In  southwestern  Wash- 
ington and  named  by  them  the  "Rain- 
ier" and  so  nationally  advertised. 
These  crossarma  are  not  painted  and 
almost  never  creosoted,  neither  being 
necessary.  The  long  leaf  yellow  pine 
crossarm  should  have  a  heart  content 
of  at  least  7B%  or  otherwise  should  be 
treated  with  a  pure  distillate  creosote 
Oil  by  a  thoroughly  reliable  ereosoter; 
poor  oil  or  poor  work  Is  worso  than 
none.— Adv. 

Atlantic    Creosoting   &   Wood    Preserving 

Works,   Norfolk,  Va. 
Barnes-LIndsley     Mfg.      Co.,      503     Couch 
Bldg..  Portland,  Ore.     "B-L." 

Byrne-Turner  Co..  212  1st  National  Bank 
Bldg..  Bell  Ingham.  Wash. 

Carolina  Cross  Arm  Co.,   Inc.,  P.  O.  Box 
122,    Elkin.   N.    C. 

Colonial  Creosoting  Co.,  401  W.  Main  St., 
Louisville.  Ky. 

Cook  Tie  ft   Pole   Co..   Commercial   Trust 
Bldg.,  Philadelphia,  Pa. 

Eggers  Pole   ft    Supply  Co..    810    Paulsen 
Bldg..  Spokane.  Wash. 

Fletcher    Mfg.    Co..    302    E.    Second    St.. 
Dayton.    Ohio. 

Frye    &    Co.,    J.    Marshall,    HatUesburg, 
Miss. 

Georgia    Creosollng    Co.,     401    W.    Main 
St..  Louisville.  Ky. 

Gulf    Cross    Arm  Co..    Dothan,    Ala. 

Gulfport  Creosoting    Co..     *01     W.    Main 

Indiana  Creosoting  Co.,  401  W.  Main  St. 
Louisville.  Ky. 

International    Creosoting    A    Construction 
Co.,  Galveston.  Tex. 

Joslyn  Mfg.  A  Supply  Co..  133  W.  Wash- 
ington  St..   Chicago.   111. 

LACHUTE  SHUTTLE  CO..   LTD..   THE, 
Lachuta  Mills,  Que..  Can. 

LINE    MATERIAL    CO.,     S.    Milwaukee, 
(See  display   adv.  page  1278.) 
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i    H.,    Box    893. 


Man  son    Lumber    Co.,     101    Border    St 

East   Boston,    Mass. 
National  Tank  A  Pipe  Co.,    275  Oak  St 

Portland,   Ore. 
Norfolk  Creosoting  Co.,   Norfolk,   Va- 
Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont, 

Republic  Creosoting  Co.,  Merchants' 
Bank  Bldg.,  Indianapolis,  Ind. 

Southern  Pine  Mfg.  Co..  The.  City  Na- 
tional Bank  Bldg.,  Paducah,  Ky. 

SOUTHERN  WOOD  PRESERVING  CO., 
Atlanta,  Ga. 

Sllles  A  Co..  H.  A..  ST  Oliver  St.,  Boston. 
Mass.     "Haaco," 

Tidewater  Crossarm  A   Conduit  Co.,  Ta- 

Vreclan'd.  B.  F^,  411  Commonwealth  Bldg., 
Denver,  Colo.     "Buffalo  Brand." 

WESTINGHOUSE  ELECTRIC  &  MFG 
CO.,  East  Pittsburgh,  Pa.    (SUw  display 


—   the    point    wheio   miC    i»™»»j    or 

molding  circuit  crosses  another.  The  Croat 
«i,".  hy.  co,r""s,B  Sf  tw°  ">»*».  one  a  bass 
which  Is  fastened  securely  to  the  wall  or 
ceiling  and  has  an  attachment  device  for 
the  ends  of  the  raceway  base;  the  cover 
or  cap  of  the  cross  fits  over  the  ends  of 
the  molding  cap  and  closes  the  Joint. 
Manufacturers: 
American  Wlremold   Co..   81-88  Woodbine 

at.,   Hartford,   Conn. 

NATIONAL      METAL     MOLDING     CO., 

Fulton     Bldg.,     Pittsburgh.     Pa,       (See 

display  adv.  pages  1102-1804.) 

CROSSINGS,    TRACK     (SO     DEGREE).- 

the  tracks  Is   exactly   BO"   are   made  as  a 

SaSms^tf^SSSi  an.d  "lockWI  "»  «™panles 

'a ■'"•  J n  n^way  track  equipment.    They 

ana    are  eleotrlc  railways  of  all  kinds. 

work.     A  unit  crossing  comprises  merely  a 

S2P?       iCk,   oro«  with  "hort  extensions Tor 

Th„.   =Ch,  \,  e^ch  ,0(   the   toar  "lections. 

Thus    a   double-track   crossing-   will   remit™ 

four  unit  crossings.  They  are  made  In  several 

lions  met.      wrought  Iron  is  used  In  nenriu 

sisss.  m ""  ""mc  K£  h£3j 


Manufacturer*: 

American   Frog  ft   Switch  Co..  The.   102B 
Main    St.,    Hamilton.    Ohio.      '■Ameri- 
ca  TT°g  &   SW'tch  Co"   BI"nInKtiaro. 
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either    v 

bronse  or  malleable  Iron  pan,  In  the  latter 
case  arranged  with  bronze  renewable  ap- 
proaches which  are  held  to  the  body  by 
bolts  or  cam-shaped  Interlocking  hooks. 
Where  it  is  necessary  to  keep  the  two 
crossing  wires  insulated  from  each  other 
an  Insulated  trolley  crossing  ts  used,  In 
which  case  one  wire  Is  carried  over  the 
other  The  lower  wire  passes  through  a 
metallic  pan  and  offers  a  "live"  or  metallic 
underrun  for  the  trolley  wheel.  The  upper 
wire  Is  Insulated  from  the  live  pan  by  suit- 
able wood,  fiber  or  composition  insulation. 
Riving  a  short  "dead"  or  nonconducting 
section  on  each  side  of  the  live  wire  over 
which  the  trolley  wheel  coasts  without 
taking  energy. 
Manufacturers; 
Canadian  General  Electric  Co..    Ltd.,    212 

King  St,  W.,  Toronto,  Ont,  Can. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  T.   (See  adv.  pages  1303-1223.) 
OHIO  BRASS  CO..  THE,  Mansfield.  Ohio. 
O-B    Live   Rigid,    Live    Adjustable   and 
Insulated      Adjustable     crossings     have 
renewable  com  tips  Which  simplify  In- 
stallation and  improve  operation. — Adv. 
Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont, 
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CROSSOVERS 
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WE9T1NGHOUSE  ELECTRIC  A  MFG. 
CO..  Bast  Pittsburgh.  Pa.  (See  display 
adr.    pages    1395-1402.) 

CROSSOVERS,      PORCELAIN.— Specially 
shaped   porcelain   Insulators  designed  ti     ' 
away    with   the    use   Of  porcelain    tube; 
flexible   loom    where   wires    In   open   v 
cross  each  other.     One  fitting  Is  require 
a  single- wire  crossing,  while  at  a  am 
of  two  two-wire  circuits  four  are  neeess 
They  may  be  put  In  place  after  the  wiring 
Is    completed    and    serve    to    separate    """ 
wires  and  to  so  secure  them  so  to  pre 
any  rubbing  of  their  Insulation. 

Manufacturers: 

Cook  Pottery  CO..  Prospect  St.  A  P.  A  R. 
Ry.,   Trenton.   N.  J. 

Jordan  Bros,.  T4  Beekman  St..  New  1 
N.  T.     "Tapon." 

WESTINGHOUSE    ELECTRIC    ft    n 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1335-1402.) 

CROUSE-HINDS  CO— Syracuse,  N.  T 
Manufacturer  of  conduit  attingg.  guy  an- 
chors, locomotive  headlights,  floodlight 
projectors  and  reflectors.  Business  estab- 
lished 1897.  President  and  treasurer. 
Huntington  B.  Crouse;  vice-president,  Jesse 
L-  Hinds:  secretary  and  general  manager, 
William  L.  Hinds:  sales  manager.  Albert 
P.  Hilts.  Main  office  and  factory,  Wo!f  ft 
?th  North  Sts.,  Syracuse,  N.  T.  Branch 
offices.  Boston,  Mass.:  41?  S.  Dearborn  St., 
Chicago.  111.;  30  Church   St.,  New  York,  N. 


CROWE— Trade  name  for  electric  shoe 
nailing  machine  manufactured  by  the  Spe- 
cialty Shoe  Machinery  Co.,  !01  W.  Colo- 
rado  Ave.,  St.  Joseph,  Mo. 

CROWe  NAME  PLATE  A  ENGRAVING 
CO.— 1T49  Grace  St..  Chicago,  111.  Manufac- 
turer of  dials  and  name  plates  for  electri- 
cal devices.  Business  established  1901. 
President,  John  O.  Barrett;  secretary, 
treasurer  and  sales  manager.  R.  C.  Cool- 
Idge.  Sales  representative.  WInslow  Good- 
win, 19  Pearl  St..  Boston.  Mass. 

CROWFEET,  FIXTURE.— The  crowfoot 
Is  a  small  fixture  fitting  made  of  malleable 
Iron,  which  fastens  by  means  of  bolts  or 
screws  to  an  outlet  box  or  outlet  plate.  It 
Is  drilled  and  tapped  to  hold  a  fixture  hlck- 
ey  or  stem.  Its  name  comes  from  Its  shape. 
being  a  central  stud  with  four  projecting 
claws  or  feet  which  are  drilled  for  the  bolts 

Manufacturer*: 

American  Brass  A  Copper  Co.,  1S8  La- 
fayette St..  New  York,  N.  Y. 

Dallas  Brass  A  Copper  Co.,  820  Orleans 
St..  Chicago.  HI. 

Fartes  Mfg.  Co..  Decatur.  III. 

Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 


cago, 
Katie  : 


HI. 


Katie  Foundry.  The.  Gait,  Ont..  Can. 
Liberty  Machine  Co.,  Wauwatosa,  Wis. 
LIGHTOLIER      CO..      669-71      Broadway 

New  York,   N.  Y. 
MACALLEN  CO.,  THE,  IB  Macallen  St. 

Boston,    Mass.      (Insulated.)  

NATIONAL    X-RAY    REFLECTOR 


Blvc 


111. 


"X-Ray."   (See  display  adv.  page  1405.) 
STANDARD    ELECTRIC    ft    MFG.    CO- 
SOB     1st     Ave..      Cedar     Rapids.      Iowa. 
"Stelco." 
Wapak   Hollow   Ware   Co.,    The,    Wapak  - 

oneta.  Oblo. 
CROLEY  CO.,  JOHN  A — 120  Liberty  St.. 
New  York,  N.  Y.     Manufacturer  of  electric 
furnaces  and   electric   furnace   steel.      Fac- 
tory.  Detroit.   Mich. 

CROWN.— Trade    name    for    rail    bonds 
manufactured    by    the    American    Steel    ft 


Wire  Co.,   208   S.   LaSalle 

CROWN.— Trade   m 
manufactured  by  the 


,    Chlea 


,    III. 


for 


Supply  Co.,   Broad 


il  Electrical 

,  ..    _;e    Sts.,   St. 

Louis.  Ho. 

CROWN— Trade  name  for  telephones,  re- 
ceivers,    transmitters     and     push     buttoni 


CROWN.— Trade  name  for  oil  cups  man- 
ufactured by  the  Lunkenhelmer  Co.,  Cin- 
cinnati.   Ohio. 

CROWN,— Trade  name  for  motor-driven 
•owing  machines  manufactured  by  the 
A.  G.  Mason  Mfg.  Co..  T817  St.  Clair  Ave., 
N.  E„  Cleveland,  Ohio. 

CROWN.— Trade  name  for  power  trans- 
mission halting  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia,   Pa. 


CROWN  AND  CROWN  PLANER.— Trade 
name  (or  belting  manufactured  by  the  Page 
Belting  Co.,  E.  Penacock  St.,  Concord, 
N.  H. 

CROWN  CHANDELIER  CO.,  INC.— 610- 
S14  Broadway,  New  York.  N.  Y.  Manu- 
facturer of  lighting  fixtures,  domes  and 
portable  lamps. 

CROWN  ELECTRICAL  MFC.  CO.— St. 
Charles,  111.  Manufacturer  of  electric 
lighting   fixtures. 

CROWN  ELECTRICAL  MFO.  CO., 
LTD.— Brant  ford,  Ont.,  Can.  Manufac- 
turer   of    electric    lighting    fixtures. 

CROWN -LITE.— Trade  name  for  electric 
lighting  fixtures  manufactured  by  the 
Crown  Electrical  Mfg.  Co.,  Ltd.,  Bran- 
ford,    Ont..    Can. 

CRUBAN  MACHINE  *  STEEL  CORI  . 
—68  Duane  St..  New  York.  N.  Y.  Manu- 
facturer of  SOlderless  connectors. 

CRUCET  MFO.  CO.— 292  6th  Ave.,  N- 
York.  N.  Y.  Manufacturer  of  electi 
lighting   fixtures    and    portable   lamps. 

CRUCIBLE      STEEL      CASTING      CO.— 

castings.  President,  C:  R.  H.  Cunninghan 
vice-president  and  treasurer,  H.  Bloodi 
worth;    secretary,    H.    C.    Cunningham. 

CRUI8ER.— Trade  name  for  eleotrlc 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 

CRYOLITE.— A  fluoride  or  sodium  and 
aluminum  (A1F,.  3NaF)  found  In  quantity 
only  In  Greenland:  easily  fusible,  and  used 
in  making  a  fused  bath  which  dissolves 
aluminum  oxide  at  1000'C.  from  which  com- 
bination aluminum  Is  electrolytically  de- 
posited. 

CRYSTAL.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Crystal  Division,  Mallory  Industries.  De- 
troit.   Mich. 

CRYSTAL    DETECTOR.— See    Detectors, 

CRYSTAL  DIVISION,  MALLORY  IN-. 
OUSTRI6S.— Detroit,  Mich.  Manufacturer 
of   electric   washing   machines. 

CRYSTAL  ELECTRIC  SIGN  CO.— B22  S. 
Vendcventer  Ave..  St.  Louis,  Mo.  Man- 
ufacturer of  electric  Bigns.  Owner  and 
manager.  R.  L,  Marten. 


Co..  185  Hoboken  St.,  Jersey  City,  N.  J. 

CRYSTALOI— Trade  name  for  radio  de- 
tectors manufactured  by  the  Connecticut 
Telephone  ft  Electric  Co.,  Merlden,  Conn. 
CRYSTALS  AND  PRISMS,  CHANDE- 
LIER.—The  better  grades  or  crystals  are 
of  cut  flint  glass  nnd  are  used  on  lighting 
fixtures  of  period  design,  such  as  the  Louis 
XVI.  They  aTe  cut  Into  prismatic  or  bead 
forms.  The  cheaper  grades  are  molded 
Prisms  and  beads  or  simply  short  pieces 
of  glass  tubing  and  are  used  on  decorative 
for    portable   lamps   or 


mallv 


-    dlnl 


M  an  ufa< 

American  3  Way-Luxfer  Prism  Co.,  1309 

S.   E6th  Court,   Cicero.  HI. 
Fricdlander^  Inc..    Oscar    O..    40    Murray 


St..  New  Tor 


N,  Y. 


vie  ft  Bros.,  inc.',  J.  J.,  18-20  E  S7th 
St..   New  York.   N.    Y. 

CRYSTOLON.— Trade  name  for  electri- 
cally produced  abrasives  and  grinding 
wheels  manufactured  by  the  Norton  Co.. 
Worcester.  Mass. 

C.  S — Trade  name  for  distribution  and 
service  boxes  manufactured  by  the  Canton 
Specialty  Co..  Gas  &  Electric  Bldg.,  Canton, 
ID. 

C-T.— Trade  name  for  electric  trucks 
manufactured  bv  the  Commercial  Truck 
Co.,  27th  &  Brown  Sts.,  Philadelphia.  Pa. 

CO.— The  form  Cu  la  the  chemical  sym- 
bol   for   the   metallic    element   copper. 

CULVER Trade  name  for  shaking  and 

dumping  grate  manufactured  by  the  Auto- 
matic Furnace   Co..   1st  &   Harshman    Sts.. 
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CULVER  SUPERIOR  GLASS  CO— 72-74 
N.  State  St..  Westerville,  Ohio.  Manufac- 
turer  of    radio    lenses.      President,    T.    C, 

CUMMING8— Trade  name  for  marine 
telltales  manufactured  by  the  Cu  minings 
Ship  Instrument  Works,  10  High  St.,  Bos- 
ton. Mass. 

CUMMINGS,  A.  B,— 53-59  Falmouth  St., 
Attleboro,  Mass.  Manufacturer  of  minia- 
ture motion-picture  machines.  Business 
established    1907.      A.    B.    Cummlngs,    sole 

CUMMINGS  SHIP  INSTRUMENT 
WORKS— 10  High  St..  Boston.  Mass. 
Manufacturer  of  electrical  marine  Instru- 
ments.    H.  R.  Gary,  manager. 

CUMM1N8— Trade  name  for  motor- 
driven  perforating  machines  manufac- 
tured by  the  B.  F.  Cummins  Co.,  4740 
Ravenswood   Ave..    Chlcarj,   111. 

CUMMINS  CO.,  THE  B.  F.— 4740  Ra- 
venswood Ave..  Chicago.  111.  Manufac- 
turer of  motor-driven  perforating  ma- 
chines. President,  B.  C.  Murray:  vice- 
president,  E.  M.  Cummins;  secretary,  F. 
G.   Murray;   treasurer,  J.    F.   Ryan. 

CUNNINGHAM— Trade  name  for  ama- 
teur radio  equipment  manufactured  by  the 
Audl-Tron  Mfg.  Co.,  S6  Montgomery  St.. 
San  Francisco,  Cal. 

CUNO  ENGINEERING  CORP.,  THE— 
Merlden,  Conn.  Manufacturer  of  auto- 
mobile Inspection  lamps  and  cigar  lighters, 
automobile  starting  switches  and  Ignition 
timers.  Business  established  IBIS.  Presi- 
dent, Charles  Cuno:  secretary  and  treas- 
urer, Charles  H.  Cuno.  Sales  representa- 
tives, A.  J.  Fisk,  985  Woodward  Ave.. 
Detroit,  Mich.;  George  L.  Holmes,  1776 
Broadway,  New  York.  N.  Y.;  Cotten  A  Co., 
1S1G  Wldener  Bldg..  Philadelphia.  Pa,;  Tut- 
hlll  Sales  Co.,  St.  Louis,  Mo.;  A.  H.  Mohrig, 
1621  Van  Ness  Ave.,  San  Francisco,  Cal, 

CUPID.— Trade  name  for  lubricators 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati.  Ohio. 

CUPRIC  ION — The  cathodlc  constituent 
which  tends  to  be  liberated  from  a  cuprle 
salt  subjected  to  electrolysis.  It  is  a  diva- 
lent copper  atom,  with  equivalent  weight 
equal     to    one-half    the    atomic    weight    of 


Lalande   __ ....„    ...    „.,,,   ,._, 

zinc.  b<  two-n  which  la  a  plate  of  i„„.^. 
surrounded  by  copper  oxide  aa  a  depolar- 
lier.  The  electrolyte  is  a  16  to  18%  solu- 
tion  of  caustic  soda.     See  Batteries,   wet. 
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ent    which   tends    _.    ....    _ „„.    _ 

cuprous  salt  subjected  to  an  electrolysing 
current.  It  Is  really  a  monovalent  copper 
atom,  with  equivalent  weight  equal  to  the 

CUPS,   OIL   AND   GREASE.— See  Oil  and 

grease  cups. 

CURFMAN   MFG.   CO,,  F.   L— 114  E.   2nd 

to.     Manufacturer  of  flash- 


CURLINQ-IRON  HEATERS— See  Heat- 
■rs.   electric,  curling  Iron, 

CURLING  IRONS,  ELECTRIC— These 
ippl lances  are  often  called  hair  curlers. 
["hey  consist  of  a  hollow  round  nickeled  rod 
containing  an  Insulated  heating  element;  a 
ilnged  side  rod  of  semicircular  section  flt- 
Ing  against  the  main  rod;  a  hollow  handle; 
knd  a  detachable  cord  with  small  plug 
'" "■    — 'veling)     for    attaching    to    the 


St..  Maryvllte, 
lights. 


curler  handle  and  an  ordinary  a.—.,,,..,,.,... 
plug  at  the  other  end  for  connecting  to  a 
lamp  socket  or  wall  receptacle.  The  house- 
hold type  Is  much  used  on  dressing  tables 
Hair-dressing  establishments  sometimes 
use  a  heavier  type.    Also  see  Wavers,  elec- 

C  an  ad  Ian     Edison     Appliance    Co.,     Ltd.. 

Downle     St..     Stratford.     Ont.,     Can., 

"Hotpolnt."    "Edison." 
Canadian    Wcstlnghouse    Co.,    Ltd..    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 

"  West  Inghous  e. " 
RFHSON     KLECTRIC    APPLIANCE    CO., 

INC.,    B660  W.   Taylor  St.,   Chicago.   III. 

■'Hotpolnt,"     "Edison."       (Soe    display 

adv.   pages   1292-1293.) 
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LANDERS.  FRARY  ft  CLARK,  New 
Britain,  Conn.  Supplies  necesstfry  heat 
(Or    one  fifth     cent    par    hot"       »■"-•'--■ 


plated  flnlah— 16 
and  plug.  Furnished  with 
aluminum  hair  drier. — Adv. 
NORTHERN  ELECTRIC  CO.,  642  St. 
Clair  St.,  Chicago,  Hi.  "Service"  com- 
bination electric  curling  iron  and  waver 
rod.  An  Iron  of  quality  at  a  reasonable 
price.    Has  non-conducting,  comfortable 


"Service"  Curllr 


handle.  Heating  element  guaranteed 
lor  one  year.  Clamp  may  be  detached 
and  rod' used  as  waver.  Equipped  with 
flexible  cord  and  separable  attachment 
plug.  Length  over  all  lltt  Ins.;  rod, 
M  In.  diameter.  Highly  nickel  plated; 
very  attractive  and  as  good  as  it  looks. 
Coats  little,  operates  economically,  and 

Felouse   Mfg.  Co..   231  E.   Ohio   St..  Chl- 

RUSSBLL  ELECTRIC  CO.,  HO  W.  Aus- 
tin Ave.,  Chicago,  III.  Manufacture 
more     curling     Irons     than     all     other 


Russell    Curling    Iron 

United  States  manufacturers  combined. 
Moderate  In  price,  reliable,  fully  guar- 
anteed (or  two  years.  Trade  name 
Hold -Heet.— Adv. 

Slaughter  Co..  William  E..  1716  S.  Mich- 
igan Ave.,   Chicago,   111.      "Parisian." 

Thome.  Mathlas,  22  W.  Monroe  St..  Chi' 

Vulcan  Electric  Heating  Co.,  107  W.  13th 

St.,  New  York.  N.  T. 
WESTINGHOUSE    ELECTRIC    ft    MFQ. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    pages    1395-1402.) 
CURLING  IRONS  WITH  COMBS,  ELEC- 
TRIC— These  appliances  are  Identical  with 
the   foregoing,    but  also   have   a  detachable 

DVer  the  round  heating  rod  after  the  side 
rod  Is  detached.  The  comb  Is  thus  heated 
and  can  bo  used  to  aid  drying  the  hair  after 
a  shampoo.  For  directly  heated  electric 
combs  see  Combs,  electrically  heated. 
Manufacturer*: 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downle  St.,  Stratford,  Ont..  Can. 
"Hotpolnt,"  "Edison."  , 
EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6600  W.  Taylor  St.,  Chicago,  III. 
The  distinctive  advantage  of  the  curl- 
ing iron  shown  la  that  the  shield  opens 


-aC— 


"Hotpolnt"  Curling  iron  and  Comb 
parallel  to  the  rod,  permitting  the  iron 
to  be  easily  withdrawn  from  the  hair. 
Point  Is  tapered  similar  to  professional 
models.  Another  feature  la  the  swivel. 
separable    contact    plug.      This   plug    Is 


designed  to  permit  the  turning  of  the 
iron  without  twlHtlng  the  cord.  The 
plug  Is  held  by  the  small  finger  of  the 
hand  when  the  Iron  la  turned.  Con- 
structed of  herd  fibre.  An  aluminum 
comb  for  drying  the  hair  can  also 
.  be  furnished.  The  Iron  attains  and 
holds  a  correct  heat,  and  does  not  burn 
the  hair.  Furnished  in  two  sizes,  large 
—11%  Ins.  long,  and  small— 1114  Ins. 
long.  See  display  adv.  page*  1191-1. — 
Adv. 
LANDERS,  FRART  ft  CLARK,  New 
Britain,  Conn.  ■•Universal."  (See  de- 
scriptive advertisement  under  Curling 
Irons,  electric,  also  Wavers. )— Adv. 
NORTHERN     ELECTRIC    CO.,     643     St. 

Clair  St.,  Chicago,  ill.     "Service." 
Russell  Electric  Co..  140  W.  Austin  Ave.. 

Chicago,  111.     ■•Hold-Heet." 
Slaughter  Co.,  William  E.,  1718  S.  Mich- 
igan Ave.,   Chicago.  HI.      "Parisian." 
CURRENT,   ALTERNATING — A  current 
■which  alternates  In  direction  at  regular  in- 
tervals.    Unless  distinctly  specified  other- 
wise, the  term  refers  to  a  periodic  current 
with    successive    half    waves    of    the    same 
shape  and  area.     The  abbreviation  for  al- 
ternating current  Is  a-c,  when  used  selec- 
tively as  In   a-c.  motor;   the  form  A.   C.   is 
also  used,  especially  by  older  writers. 

CURRENT- CARRYING  CAPACITY  OF 
WIRES  AND  CABLES— The  capacity  of  a 
conductor  to  carry  current  Is  fixed  by  It* 
ability  to  radiate  the  heat  generated  within 
It  by  the  passage  of  current  through  it. 
The  radiation  of  heat  Is,  of  course,  more 
rapid  on  wires  run  openly  than  from  those 
In  conduit,  and  the  wire  tables,  therefore, 
allow:  greater  current  for  open  wiring  than 
for  wiring  In  conduit.  The  character  of 
the  insulation  is  also  a  factor,  since  some 
kinds  of  Insulation  can  be  operated  regu- 
larly at  higher  temperatures  than  others. 
The  rise  In  temperature  requires  some  time 
to  reach  its  maximum  value  under  a  given 
load  (In  large  cables  two  hours  or  more}. 
The  current  rating  of  wires  therefore  de- 
pends upon  the  conditions  under  which 
they  are  Installed,  the  character  of  the  In- 
sulation and  the  time  during  which  the 
current  Is  to  be  carried. 

The  carrying  capacities  fixed  by  Rule  18 
of  the  National  Electrical  Code  for  rubber 
and  other  Insulated  copper  wires  are  very 
conservatively  baaed  upon  a  rise  of  tem- 
perature which  will  not  be  sufficient  to 
Injure  the  Insulation  If  continued  indefi- 
nitely. For  aluminum  wires  and  cables  the 
current- carrying  capacity  Is  rated  by  this 
rule  at  84%  of  that  of  copper  of  equal  slse 
and  with  equal  Insulation. 

CURRENT,  CONDUCTION.— A  conduc- 
tion current  Is  one  traversing  conducting 
materia],  as  compared  to  a  current  which 
may  be  present  In  a  dielectric  or  noncon- 
ductor;  the  latter  is  often   called  leakage 


CURRENT  DENSITY,  ELECTROCHEM- 
ICAL,—The  measure  of  concentration  of 
current   at    the    electrodes   or    through    the 

electrolyte.  Specifically,  the  number  of  am- 
peres per  square  centimeter  of  electrode  or 
of  cross-section  of  electrolyte;  In  English 
units  the  density  Is  given  In  amperes  per 
square    foot;     In     books    on    electroplating 

decimeter.  It  conditions  or  determines  the 
products  obtained  at  the  electrodes;  the 
applied  electromotive  force  only  deter- 
mines this  Indirectly  to  the  extent  that  It 
affects  the  current  density. 

CURRENT,  DIRECT — A  unidirectional 
current.  Ordinarily  the  term  designates  a 
practically  nonpulsatlng  current,  as  that  of 
a  battery.    Also  see  Direct  current 

CURRENT,  DIRECTION  OF.— When  the 
source  of  e.  m.  f.  Is  a  primary  cell,  the 
direction  of  current  outside  of  the  cell  is 
from  the  carbon  or  copper  electrode  to  the 
zinc  electrode.  Before  the  development  of 
the  electron  theory,  this  was  universally 
accepted  as  the  positive  direction  of  cur- 
rent. It  Is  now  known  that  the  electrons 
move  in  the  opposite  direction.  When  a 
current  la  the  result  of  electromagnetic  In- 
duction, Its  flow  Is  always  In  such  a  direc- 
tion as  to  oppose  the  motion  of  the  con- 
ductor, or  the  change  In  the  magnetic  field 
producing  It.  In  other  words,  the  current 
flows  in  such  a  direction  that  Its  magnetic 
Held  opposes  any  changes  In  the  inducing 
field. 

CURRENT  EFFICIENCY.  ELECTRO- 
CHEMICAL.—The  ratio  of  the  amount  of 
useful  electrochemical  action  performed  to 
the  calculated  theoretical  amount,  assum- 
ing that   the   output   corresponded   to  the 


amperes  passing.,  Hence  It  Is  often  called 
the  ampere  efficiency.  Thus,  If  SO  grams 
of  copper  is  obtained,  and  the  amperes 
passing  should,  by  calculation,  deposit  100 
grams,  the  ampere  or  current  efficiency  is 
10*, 

CURRENT,  ELECTRIC — Current  is  the 
time  rate  of  flow  of  electricity.  In  the 
modern  electron  theory  an  electric  current 
Is  a  stream  of  electrons  moving  under  the 
Influence  of  an  electromotive  force  through 
the  relatively  large  spaces  between  the 
atoms  of  a  conductor  or  through  the  atoms 
themselves.  According  to  this  theory  the 
speed  of  the  electrons  may  be  slow,  but  the 
high  speed  of  the  electric  current  Is  due 
to  the  fact  that  the  Impulse  Is  passed  on 
very  rapidly  from  e'"-" —  *" 


!    batter 


electron. 
does  not   pro- 
i.  f.     developed 


duce    electricity.       ........     _.._.   . 

drives  the  electricity  In  a  manner  anal- 
ogous to  the  driving  of  water  by  a  water 
pump.  The  electric  transmission  of  power 
Is  thus  closely  analogous  to  the  transmis- 
sion of  power  by  water  through  pipes.  To 
make  the  analogy  more  exact,  the  water 
after  leaving  the  motor  should  be  returned 
by  another  pipe  to  the  pump.  The  water 
would,  under  such  conditions,  be  merely  a 
vehicle  of  energy.  Likewise  an  electric 
current  Is  a  continuous  flow  of  electrical 
energy.  The  practical  unit  of  electric  cur- 
rent Is  the  ampere.  Which  see. 

CURRENT  IN  TELEPHONY.— Numer- 
ous terms  are  applied  to  the  current  flow- 
ing In  telephone  tines  or  apparatus, 
depending  principally  upon  the  character 
of  the  current.  Its  effect  on  the  apparatus 
or  Its  origin.  A  few  of  these  terms  are 
given  below. 

Earth  Current.  Electrical  current  which 
flows  In  the  earth,  it  is  due  to  nature  or 
to  leakage  from  trolley  lines,  etc.  It  makes 
grounded  telephone  lines  noisy. 

Operating  Current.  The  least  value  of 
current  which  will  operate  a  relay.  The 
value  of  this  least  current  depends  on  the 
magnetic  condition  of  the  relay.  If  it  has 
Just  been  saturated  In  the  same  direction 
by  a  very  strong  current,  It  will  operate  on 
a  very  little  current.  If  the  Iron  core  of 
the  relay  is  neutral  (has  no  residual  mag- 
netism) or  has  just  been  magnetised  In  the 
opposite  direction,  the  operating  current 
will  be  high. 

Nonoperatlng  Current.  The  greatest  cur- 
rent which  will  not  operate  a  relay.  The 
exact  value  of  this  current  depends  on  the 
magnetic  condition  of  the  relay.  If  It  has 
Just  been  saturated  In  the  same  direction. 
the  'nonoperatlng  current  will  be  low.  If 
the  Iron  Is  neutral  or  has  been  saturated 
In  the  opposite  direction,  the  nonoperatlng 
current  will  be  large.  It  Is  necessary  to 
specify  the  testing  conditions. 

Pulsating  Current.  To  ring  a  biased 
polarized  telephone  bell,  the  current  must 
flow  In  a  series  of  pulsations,  with  resting 
periods  between.  This  is  usually  secured 
by  wiping  out  alternate  half  cycles  of  an 
alternating  current,  leaving  only  those 
which  flow  in  the  same  direction.  .  This  la 
the  pulsating  current  as  known ,  to  te- 
lephony. 

Release  Current.  The  highest  current 
which  may  remain  flowing  In  a  relay  and 
stilt  permit  the  relay  to  release.  It  Is 
somewhat  dependent  on  the  strength  of  the 
current  flowing  before  the  reduction  takes 
place.  If  the  initial  current  Is  high.  It 
must  be  reduced  quite  low  before  release 
takes  place. 

Ringing  Current.  Any  current  which 
rings  a  telephone  bell.  It  la  usually  alter- 
nating current  or  pulsating  current,  but  it 
may  be  direct  current- 
Saturating  Current.  A  value  of  current 
which  produces  sufficient  magnetizing  force 
to  saturate  the  core  of  a  relay  or  magnet 
with  magnetism.  It  carries  the  magnetism 
to  a  high  value.  It  is  not  a  sharply  defined 
value  even  for  a  given  relay. 

Sneak  Current.  Current  leaking  from 
external  sources  onto  a  telephone  line;  It 
may  be  small  In  volume,  but  It  sometimes 
damages  telephone  apparatus  by  the  accu- 
mulated heat. 

Superimposed  Current.  Alternating  cur- 
rent and  direct  current  mixed  for  the  pur- 
pose of  ringing  biased  polarised  bells.  It 
imitates  pulsating  current. 

Talking  Current.  Any  current  Which  IB 
used  to  convey  speech.  It  may  be  applied 
to  direct  current  fed  to  a  transmitter,  but 
la  often  restricted  to  the  alternating  cur- 
rent whose  wave  corresponds  to  the  voice 
end  may  be  said  to  carry  It. 

Tone  Current.  Alternating  current  of 
such  a  frequency  as  to  make  a  sound  or 
tone    In    a    telephone    receiver.      Any    fre- 
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quency  from  BOO  to  1E00  cycles  per  secon! 
Is  used,  though  most  of  the  tone  current. 
used  commercially  are  very  Impure  (hav. 
manly    frequencies    in   them). 

Undulating       Current.         Direct       curren 


CURRENT      LI  MITER.— See 


.._  ...wine  through  a  receiving  In- 
strument when  operated  to  that  (lowing 
when  not  operated. 

CURRENT  METER — An  InBtrument  de- 
signed to  revolve  freely  with  the  current 
In  a  stream  or  flume  and  Indicate  the  water 
velocity  by  the  number  of  revolutions.  It 
Ih  used  In  hydraulic  power  plants  to  deter- 
mine the  velocity,  which  is  then  referred 
to  a  rating  curve  that  Indicates  the  corre- 
sponding discharge.  The  term  current 
meter  Is  rarely  applied  to  an  Instrument 
for  measuring  electric  current,  because 
such   instruments   are    properly   called   am- 


the  constants   of   t 


..dlnarlly    employed,    this    

unidirectional  current  only. 

CURRENT  RATIO,  TRANSFORMER. - 
The  current  ratio  of  a  current  transformer 
Is  the  ratio  of  the  r.  m.  a.  primary  curren 
mdary    current     unde; 


ranged  on  the  side  to  receive  an  attach- 
ment plug.  These  side  contacts  are  In 
multiple  with  the  connections  for  the  socket 
which  forms  the  lower  end  of  the  current 
tap.     This  permits  a  tap  or  auxiliary  clr- 


>.-iBinu 


outle 


by  merely  Inserting  the  plug  in  the  side 
outlet.  The  plug  may  be  either  an  Edison 
screw  type  plug  or  a  special  prong  type 
plug  or  the  prong  cap  of  a  separable  plug, 
depending  on  the  type  of  outlet  provided 
- 1  the  side.    Cui  -— -   ■ 


f  outlet 


Kaslbly  the  only  socket  In 
Lvlng  It  dark.     The  plug 


. end  of  the  cur- 

'ted  into  the  fixture  socket 
and  the  lamp  which  has  been  removed  IB 
screwed  Into  the  socket  end  of  the  current 
tap.  pointing  In  the  same  direction  as 
originally;   this   Is  an   important   advantage 


iKHll 


[or  the  shade   holder.     Some _  _ 

have  a    pull   switch  or   key    for  controlling 
the  socket  end.   which  Is  an  advantage   by 
day  or  when  a  portable   lamp  Is  attached 
to  the  side  outlet- 
Manufacturers: 
Arrow  Electric   Co.,   103   Hawthorne   St., 

Hartford,  Conn.      "Arrow." 
BENJAMIN  ELECTRIC  MFG.   CO..   Chi- 
cago,   New   York,   San   Francisco,   To- 


for 


control       of 

In 


I  Furnished        with 

swivel  shell  plug 
for  connecting  to 
Edison  screw  base 

H,  Vl'  or  %  Inch 
Benjamin  Current  Tap  for  attaching  to 
'  fixture.— Adv. 

Bryant  Electric  Co.,  The,  1*21  Staje  St., 
Bridgeport,    Conn.      "Bryant." 

Duncan  Electrical  Co..  Ltd.,  2  Inspector 
St..  Montreal.  Que..  Can. 

Electric  Co..  The.  91  Allvn  St.,  Hartford, 
Conn.  (Exclusive  distributor.  Watts  & 
Barry.  Inc.,  50  Church  St.,  New  York, 
N.    Y.) 

Esler  Electric  Mfg.  Co.,  Delphi  &  West- 
em  Aves.,  Marlon,  Ind.     "JllTy." 

Freeman  Electric  Co..  E.  H\,  803  B.  State 
St.,  Trenton,  N.  J. 


Hubt.ell,   Inc.,    Harvey,    Bridgeport.   Conn. 

Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PI.,  New  York.  N.  Y. 

Talste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Palate."  (Exclusive  distributor.  Hart 
&  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn.) 

PARKER  &  SON.  INC.,  J.  H.,  Parkers- 
burg,  W.  Va.  The  "TuBum"  double 
socket  P'ug  Is  constructed  of  highly 
finished,  strong  composition,   of  a  dark 


"Tusum"  Double  Socket  Plug 

brown  color,  having  shade  holder  rings 
for  "Uno"  type  shade  holder.  They 
are  wired  In  multiple  or  In  series,  and 
will  withstand  100  degrees  of  heat 
without  Injury. — Adv. 
TRUMBULL  ELECTRIC  MFG.  CO.,  THE. 
Plalnvllle,  Conn.  "Circle  T."  (See 
display  adv.  pages  1282-1283.) 
UNION  ELECTRIC  CORP.— 103  Mott  St., 

New   York,   N.  Y. 

CURRENT      TAPS,      SERIES      TYPE.— 

Series    current    taps    are    constructed    In    a 

similar  manner  to  the  multiple  current  tap, 

having  an  auxiliary  set  of  contacts  on   the 

'"  ichment    plug. 


this 
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speed   on   an  electric   fan.     Series   current 
taps   are    used    to   a   very   limited    extent 
compared    with    multiple    taps. 
Manufacturer*: 
Arrow   Electric  Co.,   103   Hawthorne  St., 

Hartford,   Conn.      "Arrow." 
BENJAMIN    ELECTRIC    MFG.    CO.,    808 
W.  Washington  Blvd..  Chicago,  III.  (See 
display    adv.    pagea    12S1-12S4.) 
Bryant  Electric  Co.,  The.   I«l  State  St.. 

Bridgeport.    Conn.      "Bryant." 
Freeman     Electric    Co..     E.     H-,     803     E 

State    St..    Trenton,    N.    J. 
LINE    MATERIAL    CO..    S.    Milwaukee, 

Wis.      (See  display   adv.   page   1278.) 
.n  Electrical  Supply  Co.,  Inc.,  17 


Pari 


PI, 


N.   Y. 


CURTAINS  AND  FIXTURES.  ELE' 
CAR.— Curtains   used    In   electric   can 
provided  with 


the    t 


Her  at 
.  ,  __.d  pair 
of  guide  blocks  at  the  bottom.  These 
blocks  are  on  the  ends  of  a  spring-actuated 
rod  which  is  placed  in  the  lower  edge  of 
the  curtain.  By  operating  a  pair  of  pinch 
handles  In  the  center  of  this  curtain  rod 
small  friction  blocks  pressing  against  tho 
side  guides  In  the  window  frame  are  with 


i    the 


indies 


the  blocks  hold  the  curtain  in  place.  These 
holding  blocks  are  also  guide  blocks  ana 
slide  In  grooves  in  the  frame,  thus  keeping 
tho  curtain  in.  place  and  automatically 
maintaining  the  bottom  level.  The  spring 
rollers,  friction  blocks,  pinch  handles,  etc., 
constitute  the  curtain  fixtures.  The  cur- 
tains are  made  of  several  materials,  Imi- 
tation leather,  flbcrold.  pantasote,  wool 
terry,  some  tapestries,  printed  duck,  etc. 
Manufacturers: 
Curtain   Supply  Co..   350   W.   Ontario    St.. 

Chicago,  III. 
Dn   Pont  de  Nemours  &   Co..   Inc..  E.   I., 
Fabrlkold     Division.     Wilmington,     Del. 
"Kabrikoid." 
Pantssote  Co..    11    Broadway,    New  York, 
N.  Y. 

XI 


Zapon  Leather  Cloth  Co.,  200  5th  Ave., 
New  York,  N.  Y.     "Zapon." 

CURTAINLESS  SHOWER  CO.,  INC.— 
New  York.  N.  Y.  Manufacturer  of  elec- 
tric toasters  and  grills.  President,  treas- 
urer and  general  manager,  S.  J.  Cutting: 
vice-president,  H.  B.  Pitcher;  secretary. 
H.  C.  Boob.  Main  office.  607  fith  Ave.,  New 
York,  N.  Y.  Branch  offices.  1105  Mailers 
Bldg..  Chicago,  III.;  110*  Arrott  Bids-, 
Pittsburgh,  Pa.;  18  S.  7th  8t.,  Philadelphia, 


Pa. 


for 


CURTIS.— Trade    i  

bines  manufactured  by  the  General  elec- 
tric Co..  Schenectady.  N.  Y. 

CURTIS  &  CURTIS  CO.,  THE.— 188  Gar- 
den St..  Bridgeport,  Conn.  Manufacturer 
of  pipe  cutting  and  threading  machines. 
Business  established  1882.  President  and 
treasurer.  Lewis  B.  Curtis;  vice-president 
and  secretary.  A.  M.  Curtis;  sales  manager, 
E.   L.   Wells  Curtis. 

CURTIS,  ESTATE  OF  ALBERT  B.— 
Worcester,  Mass.  Manufacturer  of  mo- 
tor-driven oil  extractors. 

CU8ACK  CO.,  THOMAS.— Harrison  A 
Loom  Is  Sts.,  Chicago,  111.  Manufacturer 
of  electric  signs  and  sign  lighting  equip- 
ment. President,  Thomas  Cusack:  vice- 
president  and  treasurer.  G.  B.  Read:  sec- 
retary, J.  M.  Laughlln;  general  manager, 
W.    B.    Metsdorf. 

CU  SHI  NO.— Trade  name  for  stage  re- 
ceptacles and  plugs  manufactured  by  the 
Chase-Shawmut  Co.,  Newbury  port.  Mass. 

CUSHIONS,  EAR,  TELEPHONE.— These 
cushions  are  placed  on  telephone  receivers 
and  serve  the  double  purpose  of  relieving 
the   pressure   of   the   receiver   t      " 


i  larg 


jutalde 


noises.  Very  often  a  fine  rubber 
Is  used  for  this  purpose.  It  Is  cylindrical 
in  shape,  having  a  hole  in  the  center  to 
permit  the  sound  waves  to  reach  the  car. 
By  using  cushions  a  receiver  or  pair  of 
receivers  may  be  held  close  to  the  ear  by 
means  of  a  headband  without  causing  dis- 
comfort. In  some  cases,  as  In  radio  tele- 
phone or  telegraph  communication.  It  Is 
essential  that  the  receiver  be  held  close  to 
the   ear  and   that  outside   noise   be   eliml- 

Manufacturars: 

American  Electric  Co.,  0401  S.  State  St., 
Chicago.  III. 

Colytt  Laboratories,  565  W.  Washington 
St.,   Chicago.   111.     "Clarlphone." 

Evolution  Phone  Co..  Inc.,  The.  48  Green- 
wich Ave.,   New  York.   N.  Y.      "Thera- 

CUSHMAN      CO.,      THE 14      Elm      St., 

Bar  re,  Vt.  Manufacturer  of  magnetic 
heaters.  Business  established  1912.  Con- 
ducted by  G.  H.  Cushman  and  C.  S.  Cush- 

CUSHMAN  ELECTRIC  CO.— 13  S.  Main 
St..  Concord,  N.  H.  Manufacturer  of  lino- 
type motors.  President  and  general  man- 
ager, A.  L.   Cushman. 

CUSHMAN  MOTOR  WORKS— Lincoln, 
Neb,  Manufacturer  of  lighting  and  power 
plants.  Business  established  1903.  Presi- 
dent. E.  B.  Sawyer;  vice-president,  B.  A. 
George;  secretary  and  general  manager.  L, 
M.  Ward;  treasurer,  W.  T.  Irons;  sales 
director.  L.  M.  Decker.  Main  office.  832  N. 
21st  St.,  Lincoln,  Neb.  Factories,  Lincoln. 
Neb.,  and  Winnipeg.  Can.  Branch  offices 
and  warehouses,  Kansas  City.  Mo.;  Port- 
land. Ore.;  Stockton,  Cal.;  Winnipeg,  Can. 
Sales  representatives,  Applegarth-Brltt Ing- 
ham Electric  Co..  Washington.  D.  C.| 
Badger- Packard  Machinery  Co..  Milwaukee, 
Wis.;  John  M.  Brant  Co..  Bushnell,  III.; 
W.  J.  Dabney  Implement  Co..  Atlanta,  Ga.; 
John  Deere  Plow  Co..  Baltimore.  Md.;  John 
Deere  Plow  Co.,  Syracuse,  N.  Y.;  P.  B. 
Du  Bola  Co.,  Toledo,  Ohio;  Hollne-Hooper 
Co.,  Memphis,  Tenn.;  R.  B.  George  Ma- 
chinery Co.,  Dallas,  Tex.;  Miller  Brothers 
Electric  Co.,  Norfolk,  Va.;  Prosser-Slvrlght 
Co.,  Minneapolis,  Minn. 

CUSTER  CAR.— Trade  name  for  chil- 
dren's electrically  propelled  automobiles 
manufactured  by  the  CuBter  Specialty  Co.. 
119-121   Franklin   St.,   Dayton,  Ohio. 

CUSTER  SPECIALTY  CO.  —  11S-121 
Frank  In  St.,  Dayton,  Ohio.  Manufacturer 
of  children's  electrically  propelled  automo- 
biles. Business  established  1910.  L.  Lusern 
Custer,  sole  owner. 
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CUSTOM  MADE.— Trade  name  for  trans- 
formers made  by  the  American  Trans- 
former Co..  17S-1S2  Emmett  St..  Newark, 
N.  J. 

CUTLER-HAMMER  MFC.  CO.— Milwau- 
~  kee.  Wis.  Manufacturer  or  electric  con- 
'  trol  systems,  motor  controllers,  rheostats, 
dimmers,  lifting  magnets,  magnetic 
clutches  and  separators,  wiring  and  other 
specialties,  and  heating  devices.  Business 
established  1893.  President.  Frank  R.  Ba- 
con; vice-president  and  general  manager. 
A.  W.  Berresford;  vice-president  and  treas- 
urer, F.  L.  Pierce;  secretary,  T.  E.  Bar- 
num;  sales  manager,  W.  C.  Stevens.  Main 
office,  12th  St.  ft  St.  Paul  Ave..  Milwaukee. 
Wis.  Factories,  Milwaukee,  Wis.,  ana 
New  York,  N.  Y.  Branch  offices.  GO  Churcn 
St.,  New  York,  N.  Y.;  323  N.  Michigan 
Ave..  Chicago,  nl.;  Farmers'  Bank  Blag., 
Pittsburgh,  Pa.;  T7  Franklin  St.,  Boston, 
Mass.;  Commonwealth  Bldg..  Philadelphia, 
Pa.:  Guardian  Bldg.,  Cleveland.  Ohio; 
Owyne  Bldg.,  Cincinnati.  Ohio;  Kresge 
Bldg..  Detroit.  Mich.  Sales  representatives. 
H.  B.  Squires  Co.,  GS3  Howard  St..  San 
Francisco.  Cal.;  SOB  S.  San  Pedro  St.,  Loh 
Angeles.  Cal.;  662  First  Ave..  S..  Seattle. 
Wash.;  General  Machinery  Co..  Birming- 
ham. Ala.;  II.  1*  Baughan.  1710  Qlenarm 
St.,  Denver,  Cole;  L.  Bran  den  burger.  Salt 
Lake  City,  Utah.  Exclusive  distributor 
(Magnetic  Gear  Shift),  Fred  E.  Castle  Co., 
Kresge   Bldg.,    Detroit.   Mich. 

CUTOUT.— The  term  cutout  was  used  In 
the  early  electrical  days  to  refer  to  any 
device  used  for  cutting  out  an  entire  cir- 
cuit or  portion  of  a  circuit.  It  wan  ap- 
plied not  only  to  special  forms  of  these 
devices  that  still  go  under  the  name  or 
cutout,  such  as  film  cutouts  and  arc  lamp 
u  touts,  but  also  to  fuses  and  circuit 
i.  In  modern  practice  the  word 
cuioui  is  seldom  applied  to  fuses  and  cir- 
cuit breakers  except  for  transformer  pri- 
mary fuses,  although  it  is  still  retained 
in  the  term  cutout  base,  which  is  properly 
a  fuse  base  or  fuse  receptacle. 

CUTOUT  BASES.— See  Bases,  cutout. 
CUTOUT,  SERIES.— In  constant -current 
aeries  lighting  circuits,  the  lamps  are  cut 
In  and  out  by  opening  or  closing  the  lamp 
loop.  This  operation  la  performed  by  series 
cutouts  without  disturbing  the  continuity 
of  the  main  circuit.  They  are  not  always 
placed  at  each  lamp,  but  may  be  used  for 
a  group  of  lamps.  It  placed  where  both 
ends  of  tbe  circuit  are  accessible.  Cutouts 
are  controlled  by  a  spring  to  Insure  the 
completion  of  the  operation.  This  spring 
may  be  in  the  handle  or  In  the  contacts 
With  underground  circuits  they  are  placed 
In  the  base  of  an  Iron  lamp  post  or  In  a 
manhole.  The  underground  type  la  often 
arranged  to  act  as  a  pothead  for  cables 
aa  well  as  a  aeries  cutout.  Also  see  Cut- 
outs,   arc  lamp;    Cutouts,    film, 

CUTOUTS,  ARC  LAMP— A  general  term 
applied  to  a  number  of  devices  designed  to 
disconnect  or  cut  out  an  arc  lamp  from 
a  series  circuit  without  interrupting  the 
continuity  of  the  circuit.  The  cutout  some- 
times takes  the  form  of  a  switch  enclosed 
In  a  box,  sometimes  is  located  In  the  arc- 
lamp  hanger  mechanism  so  that  the  arc 
lamp  Is  cut  out  when  the  lamp  is  low- 
ered, and  sometimes  Is  made  a  part  of 
the  plug  or  pothead.  in  which  the  pulling 
apart  of  the  device  to  disconnect  the  lamp 
also  short-circuits  the  terminals  of  the  cir- 
cuit on  the  line  side.  This  term  Is  also 
sometimes  applied  to  the  automatic  series 
cutout  In  the  arc-lamp  mechanism  whereby 
the  arc  Is  cut  out  and  the  lamp  short- 
circuited  when  the  electrodes  are  used  up 
Arc  lamp  cutouta  made  for  use  external 
to  the  lamp  Itself  are  usually  so  con- 
structed as  to  completely  disconnect  the 
lamp  from  the  circuit;  this  Is  to  render 
the  lamp  safe  to  touch  and  work  upon. 
Manufacturers: 
Bryant  Electric  Co.,  The,   H21   State  St. 

Bridgeport,    Conn.      "Bryant." 
Canadian   General  Electric  Co.,    Ltd.,  212 

King  St.,    W.,   Toronto.   Ont.,   Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
O    A    W   Electric    Special   Co.,    7410-62   S. 
Chicago  Ave.,  Chicago.   111.      "O  &  W." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.    A  new  pole  type  absolute 
plug  cutout,   designed   to   be   mounted 
In  the  base  of   ornamental   post  or  In 
the    housing    provided    on     ornamental 
brackets.     Described  in  Booklet  B-B36B. 
Also  cutouts   for  use  with   arc  and  ln- 
condescent  street   lighting   units  of  all 
types.     See  *dv.  pages  1203-1223. — Adv. 


Philadelphia  Electrical  &  Mfg.  Co..  1238- 
36  N.  list  St.,  Philadelphia,  Pa. 
-Pemco." 
WESTLNGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 
CUTOUTS,  FILM,  INCANDESCENT 
STREET  LAMP.-'-A  device  applied  upon 
series  street- lighting  circuits  at  each  ter- 
minal of  an  incandescent  lamp  for  the  pur- 
pose of  closing  the  circuit  and  preventing 
the  Interruption  of  service  when  the  fila- 
ment of  the  lamp  burns  out  or  breaks,  in 
a  series  street -lighting  circuit  the  entire 
current  flows  through  all  of  the  lamps 
which  are  placed  In  series  one  after  an- 
other In  the  circuit.  Interruption  Of  the 
circuit  at  any  point  will  therefore  put  out 
all  of  the  lamps  on  that  circuit.  As  In- 
candescent tamps  are  always  likely  to  burn 
out  and  Interrupt  service,  the  film  cutout 
device  is  provided  to  automatically  close 
the  circuit  across  the  terminals  of  a  burned 
out  lamp  the  Instant  It  burns  out.  This  is 
done  by  providing  between  the  terminals 
of  the  lamp.  In  the  lamp  socket  or  re- 
ceptacle, a  thin  film  of  cloth  or  paper 
through  which  the  current  will  Jump  when 
there  is  a  sudden  rise  of  voltage  from  the 
lamp  terminals,  as  when  the  lamp  burns 
out.  The  film  having  been  once  punc- 
tured by  the  current  in  this  way,  contact 
between  the  terminals  Is  established  by  a 
kind  of  welding  action  through  the  broken 
down  spot  in  the  Aim.  The  Him  la  re- 
newed when  the  lamp  Is  renewed.  Ordinary 
dims  are  made  to  puncture  at  about  300 
volts.  Several  different  designs  o£  aim 
cutout  mechanisms  are  in  use.  They  all 
depend  on  putting  the  thin  film  between 
metal  terminals.  Were  films  not  provided 
at  each  lamp,  the  burning  out  of  the  lamp 
would  either  open  the  circuit  and  inter- 
rupt the  service,  or  would  result  In  the 
establishment  of  a  dangerous  destructive 
arc  In  the  lamp  which,  If  maintained, 
would  destroy  the  socket.  For  the  films 
used,  see  Films,  cutout. 
Manufacturers: 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
taly,  N.  Y.  A  repeating  type  magazine 
film  cutout,  available  with  standard 
G-E  series  sockets,  which  gives  16 
new  dielectric  surfaces  from  each  roll. 
The  film  roll  Is  enclosed  In  a  highly 
Insulated  capsule,  making  it  moisture- 
proof  and  heat-proof,  and  permits  It  to 
be  placed  In  the  linemen's,  pockets 
without  causing  any  damage  to  the  di- 
electric surface  of  the  film.  See  adv. 
pages  1303 -1323.— Adv. 
LINE    MATERIAL    CO.,    S.    Milwaukee, 

Wis.      (See  display  adv.   page   1278.) 
WESTING  HOUSE    ELECTRIC    &    MFQ. 
CO.,  East  Pittsburgh,  Pa,   (See  display 
adv.    pages    1696-1402.) 
CUTOUTS,   FUSE   TYPE.— See  Fuses. 
CUTOUTS,  FUSIBLE  PRIMARY — These 
are  used  for  the   protection   of  small  and 
medium   size  transformer  substations.    For 
2300-volt       -■■■■- 


enclosed  porcelain 

transformer.  This  type  Is  in  general  use 
for  transformers  up  to  2G  kv-a.  For 
larger  transformer  substations  the  expul- 
sion, oil- filled,  and  chemical -filled  types 
are  found  more  reliable.  Insulator  plug 
type  cutouts  are  usually  supplied  with   " 


San  Francisco,  Cal. 

Canadian  General  Electric  Co.,  Ltd..  212 
King   St.,    W..    Toronto,    Ont..    Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont., 
Can.      "Westlnghouse." 

Chemelectrlc  Co..  The,  4527  Kenmore 
Ave..  Chicago.  111.  "S  ft  H."  (Ex- 
clusive distributor.  O  ft  W  Electric 
Specialty  Co.,  74«  S.  Chicago  Ave., 
Chicago,  "III.) 

CHICAGO  FUSE  MFG.  CO.,  Laflln  ft 
16th  Sts.,  Chicago,  III.     "Union." 

Electric  Fuseguard  Co.,  Inc.,  SO  Shlpman 
St.,    Newark,    N.    J.      '■Fuseguard." 

Esse*  Mfg.  Co..  117  Mulberry  St.,  New- 
ark,   N.   J. 

D  &  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  R.  I.  D 
&   W   Oil   Fuse   Cutouts   are   designed 


to  give  the  utmost  protection  on  all 
classes  of  circuits,  particularly  for  . 
Junction  or  primary  protection  near 
the  source  of  current.  These  are  made 
In  four  types,  namely,  standard  and 
heavy  service,  pole  and  subway  typos. 
Heavy  service  cutouts  have  increased 
interrupting  capacity.     The  pole  types 


D   i   W   Oil   Fuss   Cutout*. 

are  designed  for  overhead  circuits  and 
are  made  In  sixes  of  from  GO  to  300 
amps,  at  2.200  volts,  and  in  smaller 
>  up   to   13,200  volts.     The  t   ' 


..„s  performed  satisfactorily  e ....  .. 

completely  submerged  under  water  for 
days.  These  subway  cutouta  overcome 
the    difficulties    which    have    existed    In 

have  proven  eminently  satisfactory  in 
this    field.      D    &   W    Oil    Fuse    Cutouts 

with   high    Interrupting  capacity.— Adv. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady,   N.    Y.      Fusible  Primary   Cutouts 


_.  b  manufactured  for  all  classes  of  . 
vice.      For   circuits   3, GOO   volts   and   be- 
low the  Insulator  Plug  type  is  i 
'    '    small- capacity    distributing 


ble 


formers.  For  larger  capacities  and . 
higher  voltages.  G-E  expulsion  types 
and  D  ft  W  Oil  Fuse  Cutouts  are  rec- 
ommended. The  D  ft  W  Oil  Fuse 
Cutout  Is  also  made  for  underground 
or  subway  service.  See  adv.  pages 
1208-1223.— Adv. 

G  &  W  Electric  Specialty  Co.,  7130-62  S, 
Chicago  Ave..   Chicago,  III.      "G  ft  W." 

HI- Voltage  Equipment  Co.,  3305  Croton 
Ave.,    Cleveland,  Ohio. 

Johns-Pratt  Co.,  The,  666  Capitol  Ave., 
Hartford,  Conn. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.  (See  display  advertisement 
on  page  1273.) 

Matthews  ft  Brother.  Inc..  W.  N.,  2912 
Easton  Ave.,   St.  Louis.  Mo. 

MOLONEY  ELECTRIC  CO..  7th  & 
Hickory   Sts..    St.    Louis,   Mo. 

MOLONEY  ELECTRIC  CO.  OF  CAN- 
ADA.  LTD.,    Windsor,   Ont.,   Can. 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.    "P.  ft  S." 

SCHWKITZER  ft  CONRAD,  INC.,  4431- 
4439  Ravens  wood  Ave.,  Chicago.  111. 
"S  ft  C." 

SehwelUer  ft  Hers,  281  N.  Wells  St.,  Chl- 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  See  display 
adv.  pages  1396-1402. 

CUTOUTS,  PANEL.— Panel  cutouts  are 
used  In  building  up  a  panelboard.  They 
constat  of  porcelain  bases  which  contain 
receptacles  for  plug  or  cartridge  fuses 
and  are  often  provided  with  either  a  knife 
switch  or  rotary  snap  switch.  They  are 
made  either  for  one  circuit  or  two  cir- 
cuits, the  latter  having  fuse  receptacle? 
and  switches  on  both  sides  of  centra) 
grooves  in  which  the  small  busbars  or 
mains  are  placed.  They  are  made  foi 
either  two-wire  or  three-wire  mains  and 
for  either  two  or  three-wire  branch  circuits 
also,   the   former   being   i 


Also 


panelboard 


:ulout; 


combination 


Hand      St.,      South      Nor  walk.      Conn. 

"K-C." 
TRUMBULL      ELECTRIC      MFG.      CO. 

THE,     Plalnvllle,     Conn.       "Circle    T." 

(See   display   adv.   pages    1232-1283.) 
CUT-OVER. — An  expression  used  in  tele- 
phone   work    meaning   to   t" 


,  Google 
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strlcted  to  the  act  of  actually  disconnecting 

.    the   old    and   connecting    the    new,    or    o( 

changing  from  one  exchange  to  a  new  one. 

CUT-WELD.— Trade  name  for  oxy-acety- 
lene  welding  and  cutting  apparatus  manu- 
factured by  the  Alexander  Mllburn  Co., 
1420-28  W.   Baltimore  at..  Baltimore,  Md. 

CUTTER.— Trade  name  tor  street  light- 
■  irrg  equipment  manutactured  by  the  West- 
Inghouse  Electric  ft  Mfg.  Co.,  East  Pitts- 
burgh, Pa,. 

CUTTER  ELECTRICAL  A  MFO.  CO. 
Philadelphia.  Pa.  Manufacturer  of  circuit 
breakers.  Business  established  1888.  Presi- 
dent, A.  Edward  Newton;  secretary,  E.  M. 
Dobel  bower;  treasurer,  William  M.  Scott; 
general  manager.  H.  C.  Campion,  Jr.:  sales 
manager.  H.  F.  Darby.  Jr.  Main  office  and 
factory,  19th  A  Hamilton  Sts„  Philadelphia, 
Pa.  Branch  offices,  100T  Johnston  Hldg., 
New  York,  N.  Y.;  307  1st  National  Bank 
Bldg.,  Cincinnati.  Ohio:  707  Franklin  Trusi 
Bldg.,  Philadelphia.  Pa.;  901  Park  Bldg., 
Pittsburgh,  Pa. ;  1601  Monadnock  Block, 
Chicago.  111.;  845  Book  Bldg.,  Detroit. 
Mich.;  1626  Chemical  Bldg..  St.  Louis.  Ho.; 
7B1  Elllcott  Sq.,  Buffalo,  N.  Y.;  1124  Metro- 
politan L.ife  Bldg.,  Minneapolis.  Minn.:  92" 
Trader's  Bank  Bldg..  Toronto,  Ont,,  Can. 

CUTTER,  SCOTT  C— Oswego.  III.  Man- 
ufacturer of  tree  insulators  and  test  clampl 
and  clips.  Business  established  1910.  Fac- 
tory, Muncle,  Ind. 

CUTTERS.  ARC-LAMP  CARBON.—^ 
form  of  pliers  for  cutting  arc-lamp  car- 
bons and  porcelain  tubing.  The  cutting 
blades  have  V-shaped  edges,  and  are  placed 
so  they  form  a  square  opening.  The  car- 
bon is  placed  In  this  opening  and  Is  cracked 
by  the  blades  which  move  so  as  to  reducf 
the  slse  of  the  opening. 

Manufacturer*: 

Hagstrom  Mfg.   Co..  Undsborg,   Kans. 

CUTTERS,  ARMORED  CONDUIT,  CA- 
BLE AND  CORD.— Hacksaw  cutters  whlcl 
operate  In  a  frame  that  Is  part  of  a  vls< 
for  holding  the  conduit.  These  are  some- 
times equipped  with  safety- back  saw 
'  frame  which  prevents  cutting  Into  the  in- 
sulation on  the  wires  of  an  armored  ca- 
ble. These  facilitate  the  cutting  operation 
by  securely  holding  the  conduit  or  cable. 
For  use  In  places  where  the  cable  or  ar- 
mored  cord   cannot   be   held   in    ~ 
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der  of  a  pair  of  pliers,   Is  available. 

Manufacturers: 

Garland   Mfg.    Co.,    West  Pittsburgh.    Pa. 
"Sterling." 

CUTTERS,  BATTERY  PLATE  AND 
TERMINAL— These  cutters  are  long- 
handled  shears  with  Jaws  having  long  cut- 
ting edges,  either  side  or  diagonal.  They 
are  used  In  cutting  off  the  necks  of  lead 
storage -battery  plates  In  order  t 
them  from  the  connecting  straps  __  . 
bars."     They  are  also   used  in  cutting  off 


ial    f 
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The  cutting  Jaws  are  specially  tempered 
for  cutting  lead  or  similar  relatively  soft 
material;  they  should  therefore  not  be  used 
for  cutting  iron  or  steel  or  other  very  hard 
materials  which  require  a  different  temper. 


Orum.  S.  H.  M.,  North  Philadelphia,  Pa. 

Porter,  H.  K.,  6  Ashland  St..  Everett, 
Mass. 

CUTTERS,  BOLT,  NUT  AND  RIVET.— 
Bolt  cutters  are  used  for  cutting  bolts. 
nuts,  rivets,  rods  and  wire  rope.  They  are 
a  form  of  powerful  hand  shears  with  long 
handles  to  give  large  leverage  and  are  sup- 
plied with    various    types   of    cutting  Jaws, 

They  are  much  'used   in 

bolts  and  nuts,  such  as  in  railway  track 
maintenance  work,  dismantling  or  repair- 
ing machinery,  etc.  Their  use  saves  much 
time  as  compared  with  using  a  chisel  and 
hammer.  Cutters  specially  adapted  for 
removing  nuts  are  sometimes  called  nut 
splitters;  they  usually  have  combination 
side  and  end-cutting  Jaws  to  permit  access 
to    the    nut    under    various    conditions. 

Manufacturers: 

Carolus  Mfg.  Co.,  Sterling.  Hi. 

Greenfield  Tap  A  Die  Corp.,  Sanderson 
St,,  Greenfield,  Mass. 

Helwig  Mfg.  Co.,   St.  Paul,   Minn.      "Hel- 

Porter.    H.    K.,    s   Ashland   St.,   Everett, 

Mass.     "O.K." 
Roberts    Mfg.    Co..     Somervllte    Station, 

Boston,  Mass.     "Victor." 


SMITH  ft  HEMBNWAY  CO,,   INC,   Irv- 
ington,   N.  J.     "Red  Devil,"  "Bonded.'" 

CUTTERS,  CABINET  AND  BOX. 
Hand  tools  used  chiefly  to  cut  relatively 
large  holes  in  a  steel  cabinet  or  box.  W 
permit  fastening  of  large  conduit  or  ii 
some  cases  to  permit  special  apparatus  t( 
be  mounted.  They  consist  of  an  adjustobh 
cutting  knife  that  is  revolved  around  ■ 
small  central  pilot  hole  by  means  of  i 
special  handle  or  wrench.  The  cutting 
knife  does  not  remove  all  the  metal  but 
merely  scribes  a  circle  and  gradually  feeds 
entirely  through  the  cabinet  or  other  steel 
wall.  In  some  cases  these  cutters  are 
self-feeding.  They  are  a  great  advantage 
especially  for  large  holes,  up  to  about  " 
ins.  diameter,  as  they  give  an  accura 
and  round  hole  and  one  that  Is  cut  mu<_.. 
quickly  than  by  punching  or  drilling 


small      holes     around      the      circu 
Even  for  smaller  holes  they  ir. 
and  labor  because  the  cutting 

entire    surface   of   the   circle 
with  a  drill. 
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Universal  Tool  &  Appliance  Co.,  373 
Broadway.  Milwaukee,  Wis.  (Exclusive 
distributor,  Paul  W.  Koch  ft  Co.,  19 
S.   Wells   St.,   Chicago,   111.) 

CUTTERS,     CLOTH See     Cloth-cuttinf 

machines,   motor-driven. 

CUTTERS,  ELECTRIC,  MISCELLA. 
NEOUS.— Electrically  operated  cutters  art 
used  for  a  number  of  purposes  in  connec- 
tion with  food  products  and  on  stock 
farms,  etc.  They  consist  of  motor-drlvet 
knives,  which  rotate  in  a  cylinder  and  cu 
whatever  la  placed  therein  Into  shreds  oi 
splices  depending  upon  the  nature  of  the 
knife.  They  are  used  to  Cut  roots  n 
are  sometimes  fed  to  stock,  or  for  cutting 
vegetables  of  various  kinds,  grains,  etc 
The  cutters  generally  have  a  large  hoppei 
above  the  knives,  into  which  the  roots  or 
vegetables  are   dumped. 

Manufacturer!: 

Heebner  ft  Sons..  Lansdale.  Pa.  ("Un- 
ion"  feed  and  ensilage  cutters.) 

Superior  Churn  ft  Mfg.  Co..  Nortbvllle, 
Mich.     "Superior"  root  cutters.) 

CUTTERS,  CLASS.— Glass  cutters  are  of 
two    distinct    types.      In    one    a   small     " 
mond  point  Is  inserted  In  the  end  of  a 

die    and    when    drawn    across    the    i 

scratches  the  surface  sufficiently  so  that  It 
may  be  broken  on  the  line  made.  Glsss 
cutters  having  a  hardened  steel  wheel  are 
also  widely  used  because  of  their  low 
They  operate  in  about  the  same  mai 
Glass  cutters  are  used  In  cutting  sheet 
glass  for  car  windows,  static  condensers. 
Instrument  dial  windows,  large  glass  tubes, 
some  types  of  lamp  shades,  etc. 

Manufacturer*: 

Goodell-Pratt  Co.,  Greenfield.  Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
"Millers  Falls." 

Monce.  Inc.,  8.  G-.,  Unlonvllle,  Conn 
"Monce." 

Popper  ft  Sons,  Leo,  143  Franklin  St., 
New   York,    N.   Y. 

SMITH  &  HEMENWAY  CO.,  INC.,  Irv- 
Ington,   N.   J.     "Eclipse."   "Indian." 

CUTTERS,  HAIR,  MOTOR-DRIVEN  — 
Hair  clippers  operated  by  a  small  motor 
through  a  flexible  enclosed  shaft,  the  mo- 
tor being  usually  mounted  on  a  portable 
stand,  or  suspended  from  a  wire  above 
the  chair.  They  operate  much  more 
■My  and  smoothly  than  a  hand  clipper 
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Barbers'  Electric  Specialty  Co..  The. 
4204  Troost  Ave.,  Kansas  City,  Mo 
"Coffman.  The  Original." 

Blomfeldt  ft  Rapp  Co.,  108  N.  Jefferson 
St.,   Chicago,  111.     "Van  Osdel." 

Earl  Mfg.  Co..  Inc.,  4332  N.  Grata  St., 
Philadelphia.  Pa.     "E.  Z." 

Electric  Clipper  Co..  The,  837  Grand  Ave., 
Kansas  City.  Mo.  "Two-In-One  Clean- 
Cut  -Clipper.'  • 

Moore  Klectrlc  Corp.,  202  S.  State  St., 
Chicago,  111.  (Exclusive  distributor, 
Wlebusch  &  Hllger,  Ltd..  10S-110  La- 
fayette St.,   New  York.  N.  Y.) 

Racine  Electric  Co.,  Bridge  ft  Ontario  St., 
Racine.  Wis. 

Racine  Universal  Motor  Co.,  63  W.  Jack- 
son  Blvd.,-  Chicago,   III.     "Universal." 


Shelton  Electric  Co.,  16  E.  42nd  St.,  New 

York,   N,   Y.      "Shelton." 
Supreme   Electric   Hair  Cutter   Corp.,   68 

Taylor     St..     Springfield.     Mass.       "Su- 

Vivls    Mfg.     Co.,     Inc.     1106    1st    Ave., 

Seattle,  Wash.     "  VI  vis." 
CUTTERS,   PIPE  AND   CONDUIT,— Pipe 

and  conduit  cutters  are  made  in  several 
different  types.  One  of  the  simple  forms 
has  a  single  cutting  wheel  mounted  in  a 
movable  Jaw,  and  a  Jaw  opposite  this 
equipped  with  two  rollers  or  In  some  cases 
with  two  additional  cutting  wheels.  The 
movable  cutting  wheel  Is  controlled  Vf  a 
screw  in  a  long  handle  so  that  it  may  be 
forced  gradually  Into  the  pipe  as  the  cut- 
ter Is  revolved  around  the  pipe.  Other 
forms  are  made  up  like  a  pipe -threading 
stock,  having  adjustable  and  removable 
knives  that  are  gradually  pushed  into  the 
pipe.  These  cutters  are  very  useful  in  con- 
duit work  since  most  of  them  are  so  con- 
structed as  to  cut  the  pipe  or  conduit 
square  without  leaving  a  large  burr  to  file 

Manufacturers: 

THE  BORDEN  CO..  Warren,  Ohio. 
"Beaver"  square -end  pipe  cutters, 
made  In  H  to  1-ln.,  V,  to  2-In.,  and  2tt 
to  4-ln.  sizes,  are  built  with  unbreak- 
'    straight  through 


"Beaver"    Pipe   Cutter 


Sts.,   Erie.  Pa. 

Frallck  ft  Co,.  S.  R-,  IB  8.  Clinton  St., 
Chicago,  111.     "Kwikon." 

Greenfield  Tap  ft  Die  Corp.,  Sanderson 
St.,  Greenfield,   Mass. 

Nye  Tool  ft  Machine  Works,  The,  108-28 
N.  Jefferson  St..  Chicago.  111. 

Toledo  Pipe  Threading  Machine  Co..  The, 
Toledo.  Ohio. 

Trlmont  Mfg.  Co,,  65-71  Amory  St.,  Rox- 
bury.   Mass.      "Trimo." 

Walworth  Mfg.  Co.,  Boston,  Mass. 

CUTTERS,  PORCELAIN  TUBE.— Cut- 
ters of  the  plier  type,  adjustable  or  non- 
adjustable,  for  cutting  porcelain  tubes  In 
two.  The  nonadjustabie  type  cuts  bul 
one  size  of  tube. 

Manufactured: 

Hagstrom  Mfg.  Co..  Ltndsborg,  Kans. 

CUTTERS,  SLEET.— See  Sleet  cutters, 
trolley  wire. 

CUTTERS,  WIRE.— Wire,  cutters  are 
sometimes  provided  for  use  in  clearing 
away  wreckage  or  for  cutting  live  wires, 
entanglements,  etc.  Cutting  pliers  (see 
Pliers,  cutting)  are  also  used  for  cutting 
wire  in  construction  work  and  wiring  of 
all  kinds.  These  usually  have  the  cutters 
on  the  side  or  end  and  do  not  Interfere 
with  the  ordinary  use  of  the  pliers.  Wirn 
cutters,  on  the  other  hand,  are  Intended 
for  that  purpose  only.  They  may  be  small 
with  the  cutting  blades  on  the  side,  called 
"side  cutters"  or  they  may  be  very  long 
handled,  well  Insulated  cutters  for  use  on 
live  wires,  having  the  cutting  edges  on  the 
inside  of  the  jaws.  Large  quantities  of 
such  wire  cutters  were  used  in  clearing 
away  barbed -wire  entanglements  during 
the  recent  war. 

Manufacturers: 

Carolus  Mfg.   Co.,   Sterling.   111. 

Helwig  Mfg.   Co.,   St.  Paul.  Minn.      "Hel- 

Porter,  H.  K..  6  Ashland  St..  Everett, 
Mass.     "Boston." 

CUTTING  ft  WASHINGTON  RADIO 
CORP.— New  York,  N.  Y.  Manufacturer 
of  radio  apparatus.  Business  established 
In  19111.  president,  Fulton  Cutting:  vice- 
president.  Bowden  Washington;  secretary 
and  treasurer,  W.  C.  Schmidt;  general 
manager,  J.  P.  Johnston.  Main  office,  <l 
W.  48th  St..  New  York.  N.  Y.  Branch  oT- 
flce.  009  Whitney  Central  Bldg.,  New  Or- 
leans,  La. 

CUYAHOGA  SPRING  CO.,  THE.— 10252 
Berea  Rd..  Cleveland,  Ohio.  Manufacturer 
i!  wire  coil  springs  and  special  wire  shape*. 
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President  and  general  manager,  John  H. 
Von  Uum:  secretary  and  treasurer,  Harry 
F.  Plagens. 

CYANAMIOE See  Calcium   cyanamlde. 

CYANIDE.— This  term  as  used  commer- 
cially refers  to  either  sodium  cyanide 
(NaCN)  or  potassium  cyanide  (KCN).  The 
former  1b  supplanting  the  latter  In  use, 
since  It  la  cheaper.  Both  are  white  aollds. 
extremely  poisonous.  The  principal  uses 
are  in  solution*  for  leaching  gold  and  sil- 
ver from  their  ores.  In  oaae -hardening  of 
steel,  in  commercial  poisons  for  fumiga- 
tion, and  In  electroplating.  A  new  cyanide 
la  being  made  at  lower  cost  hy  the  Ameri- 
can Cyanamlde  Co.  by  fusing  a  mixture  of 
sodium  chloride  and  calcium  cyanamlde  In 
an  electric  furnace.  The  product  averages 
36%  equivalent  sodium  cyanide.  Cyanide 
solutions  of  various  metals  are  used  in 
electroplating.  The  CN  radical  has  the 
property  In  some  cases  of  forming  double 
salts  with  two  metals  as  distinguished 
from  simple  mixtures  of  the  single  salts. 
which  permits  of  the  simultaneous  electro- 
deposition  of  the  two  metals  In  the  form 
of  an  alloy,  even  though  the  metals  may 
be  far  apart  in  the  electrochemical  scale. 
Thus  brass  may  be  deposited  electro- 
lytlcally  as  a  satisfactory  plating  from  a 
solution  of  tbe  double  cyanide  of  copper 
and  line.     The  consumption   of  cyanide   In 


the  United  States  Is  about  12.000  tons  per 

CYANOGEN. — A  highly  poisonous  gas 
from  which  cyanic  acid  and  various  cyan- 
Ides  may  be  derived.     See   Cyanide. 

C-Y-C. — Trade  name  for  farm  lighting 
and  power  plants  manufactured  by  the 
Carlton,  Young  &  Catlin,  Inc..  Grand  Cen- 
tral Palace.   New  York,   N.  Y. 

CYCLOIDAl.E.— Trade  name  for  electric 
blowers  and  ventilating  fans  manufac- 
tured by  the  Garden  City  Fan  Co.,  332  S. 
Michigan  Ave.,  Chicago,  111. 

CYCLONE.— Trade  name  for  boiler  fur- 
nace grates  manufactured  by  the  Cyclone 
Orate-Bar  Co.,  9  Grimes  St..  Buffalo,  N.  Y. 

CYCLE.— A  cycle  of  an  alternating- cur- 
rent wave  Is  one  complete  wava.  It  Is  one 
complete  set  of  positive  and  negative  values 
of  the  wave.  Referring;  to  a  clock  dia- 
gram, a  cycle  is  a  complete  set  of  values 
of  the  projection  of  the  rotating  vector  In 
one  revolution.  The  number  of  cycles  or 
complete  waves  per  second  Is  called  the 
"freouency"  of  the  wave. 

CYC  I  ONE.— Trade  name  for  electric 
drink  mixers,  driers  and  fans  manufactured 
by  the  Hamilton -Beach  Mfg.  Co.,  1301-38 
Hap  Ida  Drive,  Racine,  Wis. 

CYCLONE.— Trade    name   for    oiling    de- 


vice manufactured  by  the  Michigan  Lubri- 
cator Co.,  3643  Beaublen  St.,  Detroit,  Mich. 

CYCLONE    ORATE-BAR    CO 9  Grimes 

St.,'  Buffalo,  N.  Y.  Manufacturer  of  boiler 
furnace  grates.  President.  J.  H.  Vought: 
vice-president.  W.  G.  Vought;  secretary 
and  treasurer,  E.  M.  Leydecker. 

CYCLONE  IRON  WORKS.-  837-847  Fol 
som  St.,  San  Francisco,  Csl.  Manufacturer 
or  electric  traveling  cranes  and  refrigerat- 
ing machines.  Business  established  1898. 
President,  J.  M.  Etlenne;  vice-president 
and  general  manager,  E.  Etlenne;  secre- 
tary, V.  Etlenne,   Jr. 

CYMOMETER.— An  Instrument  for  the 
measurement  of  oscillation  frequency  and 
wave  length  In  connection  with  radio  com- 
munication. It  may  also  be  used  for  the 
measurement  of  small  inductances  or  ca- 
pacitances. It  was  devised  by  J.  A.  Flem- 
ing and  consists  primarily  of  a  variable 
metallic  tube  condenser  In  series  with  an 
air-core  Inductance  coll  and  Includes  also 
a    sensitive    Indicating   device. 

CYPHERS  INCUBATOR  CO.— Buffalo, 
,N  Y.  Manufacturers  of  electric  Incu- 
bators and  hovers. 

CYSTOSCOPY.— In  medical  practice  the 
examination  of  the  human  bladder  by 
means  of  specially  designed  Incandescent 
lamps  which  are  part  of  a  cystoscope. 
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DAD'S.— Trade  name  for  electric  hand 
lanterns.  Manufactured  by  Dad's  Factories. 
233    S.  Meridian  St.,  Indianapolis,  Ind. 

DAD'S  FACTORIES.— 238  S.  Meridian  St., 
Indianapolis,  Ind.  Manufacturers  of  elec- 
tric hand  lanterns. 

DAQNALL  ASBESTOS  *  INSULATION 
CO.— 316  Lagauchetlere  St.,  W..  Montreal, 
Que..  Can.  Manufacturer  of  asbestos  prod- 
ucts for  electrical  purposes.  Business  es- 
tablished 1910.  General  manager.  J.  W. 
Dagnall;  sales  manager,  G-  A.  Tasae. 

DAHLIA.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..   Cincinnati.  Ohio. 

DAINTY.— Trade  name  for  electric  sail- 
ing lights  manufactured  by  the  National 
Marine  Lamp  Co.,  Forestvllle,  Conn. 

DAIRY  AND  CREAMERY  MACHINERY, 
MOTOR-DRIVEN,  MISCELLANEOUS.  — 
Under  this  classification  are  Included  the 
various  motor-driven  machines  In  use  In 
dairies,    creameries,    cheese    and    Ice-cream 

Slants,  that  are  not  listed  under  other 
eadlnga.  Among  such  machines  are  emul- 
stflers,  clarlflers,  horoogenlxers,  whey  sep- 
arators. Ice  cream  batch  mixers,  brine 
freezers  and  various  other  auxiliaries.  Such 
electrical  machinery  makes  a  very  clean 
and  sanitary  Installation  and  also  makes 
operation  economical.    Also  see  Cream  sep- 

drlven;  Freezers,  Ice-cream,  motor- driven; 
Ice  breakers,  motor-driven;  Pasteurizers. 
milk,  electric;  Pumps,  milk  and  cream, 
electric;  Refrigerating  and  Ice  making  ma- 
chines, motor-driven:  Sterilisers,  milk,  elec- 
tric; Washing  machines,  bottle,  electric. 


Cherry   Co.,   J.   G-.   Cedar  Rapids,   Iowa. 

"Perfection." 
Creamery  Package  Mfg.  Co..  The,  61-7 
W.  Klnale  St.,  Chicago.  I1L  "Wizard" 
milk  cooler,  "20th  Century"  mixing 
vats,  "Universal"  tiller  and  capper, 
"Haul In"  homogenlzer. 
Davis-  Wotkinfl      Dairymen's      Mfg,      Co.. 

North  Chicago,  III.     "Davis." 
Sharpies    Separator    Co.,    West   Cheater, 
Pa.       ("Sharpies     Super -Clarifjer"     and 
emutainer.) 
Vermont    Farm    Machine    Corp.,    62   W. 
Jackson    Blvd.,    Chicago,    III.       (Butter 
workers.} 
DAI80N    MFC   CO.,    INC.— 918    Chestnut 
St.,     Philadelphia.     Pa.       Manufacturer     of 
lamp   bases  and  shades.     Business  estab- 
lished 1916.     President  and  sales  manager, 
D.  D.  Dailey;  treasurer  and  general  mana- 
ger. C.  EL  Hastings. 

DAISY.— Trade  name  for  floor  treads 
manufactured  by  the  Ansonla  Electrical 
Co.,  Ansonla,  Conn. 


daisy.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DAKE  ENGINE  CO.  —  Grand  Haven. 
Mich.  Manufacturer  of  electric  hoists  and 
winches.  Business  established  1S9B.  Presi- 
dent, Thomas  Johnston;  vice-president.  A. 
Campbell;  secretary  and  treasurer.  J.  F. 
Johnston;  sales  manager,  H.  Z.  Nvland. 
Sales  representatives,  H.  L.  Dm  Hard,  30 
Church  St..  New  York,  N.  Y.;  J.  E.  Chls- 
&  Co.,   Ltd.,   811   Monadnock  Block, 
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DAKOTA. -Trade  _____    ___    __ _„. 

manufactured  by  the  D.  T.  Williams  Valvi 
Co.,  Cincinnati,  Ohio. 

DALE  LIGHTING  FIXTURE  CO.,  INC. 
— 10T  W.  13th  St..  New  York,  N.  Y.  Manu- 
facturer of  lighting  fixture s  and  portable 
lamps.  President,  M.  E.  Dale;  vice-presi- 
dent and  sales  manager,  Harry  Wildnauer; 
secretary  and  treasurer,  C.  P.  Roen. 

DALITE.— Trade  name  for  color-match- 
ing outfit  manufactured  by  the  Benjamin 
Electric  Mfg.  Co.,  S06  W.  Washington 
Blvd.,   Chicago,  I1L 

DALITE.— Trade  name  for  circuit  break- 
ers manufactured  by  the  Cutter  Electrical 
&  Mfg.  Co.,  13th  &  Hamilton  Sta.,  Phila- 
delphia. Pa. 

DA-LITE. — Trade  name  for  egg  testers 
and  candlers  manufactured  by  the  Grant 
Mfg.  Co.,  SOS  N.  Wells  St..  Chicago,  111. 

DALLAS  BRASS  &  COPPER  CO.— Chi- 
cago, 111.  Manufacturer  of  lighting  fixtures, 
fixture  lit  tings  and  parts,  brass  and  copper 
products,  etc.  President,  treasurer  and 
general  manager,  C.  D.  Dallas;  vice-presi- 
dent and  sales  manager,  H.  S.  Ullmann; 
secretary.  F.  D.  Sllber.  Main  office  and 
factory,  820  Orleans  St.,  Chicago.  111. 
Branch  offices,  81  Fulton  St.,  New  York. 
N.  Y.;  648  Leader  News  Bldg.,  Cleveland. 
Ohio:  E48  David  Whltnev  Bldr..  Detroit, 
Mich. 

DALLMER  MFG.  CO.,  T.  ft— 9  W.  Klnzle 
St..    Chicago.    Ill,      Manufacturer  of  frames 

DA LTON.— Trade  name  for  motor-driven 
computing  machines  manufactured  by  the 
Dalton  Adding  Machine  Co.,  112  S.  Mich- 
igan Ave.,  Chicago,  HL 

DALTON  ADDINO  MACHINE  CO.— 122 
S.  Michigan  Ave..  Chicago.  111.  Manufac- 
turer of  motor- driven  computing  machines. 
President,  James  L.  Dalton;  vice-presidents. 
Grig  Glover  and  H.  C.  Grubbs:  secretary 
and  treasurer.  B.  Dysart. 

DAM. — A  dam  Is  a  structure  for  prevent- 
ing the  outflow  of  water  from  a  storage 
basin,  reservoir  or  lake,  or  for  obstructing 
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water-power  plants   is   t_    

fall  at  one  point  and  to  Impound  or  store 
water  so  that  it  may  be  utilised  at  some 
other  time.  They  are  divided  Into  two 
classes,  impounding  dams  and  ■  spillway 
dame,  which  see.  Also  see  Coffer  dam; 
and  Dam,  movable. 

DAM,  IMPOUNDING.— Impounding  dams 
are  not  designed  to  have  any  water  pass 
over  them,  but  merely  to  hold  water  back 
as  In  a  reservoir.  They  are  almost  Invari- 
ably of  the  gravity  type,  depending  on  their 
weight  to  resist  the  force  of  the  water. 
Occasionally  curved  or  arch  dams  are  built, 
using  the  hydrostatic  pressure  of  the  Im- 
pounded water  to  hold  them  In  place,  but 
the  present  tendency  seems  to  be  toward 
heavy  earth  dams. 

DAM,  MOVABLE.— A  flexible  portion  of 
a  water-power  or  other  dam,  consisting  of 
a  movable  section,  a  gate  or  series  of  gates, 
whloh  can  be  raised   or  lowered  to  permit 


way  Integral  In 

lowered,  usually  by  hydraulic  power. 

DAM,  SPILLWAY Spillway  dams  per- 
mit part  of  the  water  to  pass  over  the  top. 
They  are  made  In  the  gravity  type  and 
curved  on  arch  dams  which  through  their 
design  depend  on  the  hydrostatic  pressure 
of  the  water  for  their  stability.  Arch  dams 
require  a  strong  solid  foundation,  but  are 
economical  of  material.  Stone,  concrete, 
reinforced  concrete,  steel,  timber,  loose 
rock  and  earth  are  all  used  In  the  con- 
struction of  dams  and  may  be  used  lnde- 

mdently    or    in    combination.       (Also    see 


•jplllwi 

DAMPER.— An   abbrevlatloi 


tndlng 


□  rtlss 


winding.      Also    applied    

damping  device  In  an  electrical  li , 

see  Damping.  Also  a  hinged  or  swlveled 
gate  set  In  an  air  duct  or  smoke  flue  to 
regulate  the  draft  or  the  flow  of  air  or  gas, 
DAMPER  RELEASE  MAGNETS,  STAGE 
VENTILATING.— These  are  mechanisms 
used  to  control  the  closing  of  the  dampers 
used  in  stage  ventilating  systems.  The 
ventilating  systems  are  generally  required 
to  have  a  large  damper  In  the  stage  flues 
that   may  be   operated   l~    "   


gency,  such  as  a  Are,  or  for  Inspect!. 

-eneral  ventilating  purposes.      The  l 

lagnets  or  control  outfits  are  always  wound 


for  the  full  circuit  voltage  and  e._  _  __  . 
mally  operated  on  closed  circuit.  No  re- 
sistance may  be  used  In  series  With  the 
magnet.  The  mechanism  Is  located  In  a  loft 


,  Google 
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above   the   scenery   and    Is    Installed   In    an 

Iron  box  with  a  self -closing  door.  The 
magnets  are  controlled  by  at  least  two 
switches,  one  at  the  electrician's  station 
and   thi 


...___   .antral   closing  the   di~~ ,—    __   ..... 

outbreak  of  fire  and  thus  preventing  the 
upward  draft  that  would  quickly  spread 
the  blase . 

DAMPING  COIL.— A  coll  used  with  a 
galvanometer  designed  to  carry  occasional 
electric  currents  to  produce  a  magnetic 
Held  for  the  purpose  of  quickly  bringing 
the  needle  to  rest  after  deflection. 

DAMPING  CONSTANT.— The  damping 
constant  of  ft  circuit  Is  a  measure  of  the 
ratio  of  the  dlsslpallve  to  the  reactive  com- 
ponent  of  Its  admittance  or  Impedance.  Ap- 
plied to  the  admittance  of  a  condenser  or 
other    capacltlve    reactance,     the    damping 

frequency  Is  the  ratio  of  the  conductance 
O  at  that  frequency  to  twice  the  eapacl 
tanee  C  at  the  same  frequency,  or  equal  U 
Q/ZC.     Applied   to  a  circuit  having  Indue- 


rent   of  give 


:,  the 


t  for 


L  or  R/2L. 

DAMPING,     INSTRUMENT.— See     under 
Instruments,   electrical  measuring. 

DAMPING  MAGNET— A  magne 
act  on   the^  needje  of  an  Indicating  instru- 

to  da'mi.  .__ „... 

widely    used    on    watt -hour 
Meters,  watt -hour. 

DAMPING   OF  A  CIRCUI' 
Ing  at  any  point   in   a  circuit  from    which 
the  source  of  energy  has  been  withdrawn 


rrent    i 
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withdrawal  of  electrical  energy. 

DAMPING  WINDING.— An  amortlsseui 
winding;   see  Amortisseur  winding. 

DANBURY  ELECTRIC  MFG.  CO.— Dan- 
bury,  Conn.  Manufacturer  of  plug  fuse 
cutout  buses  and  switches.  Business  es- 
tablished 1919.  President,  Frank  H.  Lee 
vice-president.  James  F.  Doran;  secretan 
and  treasurer,  Knud  Knudsen. 

OANDITOV.— Trade  name  tor  toy  trans- 
formers manufactured  by  the  Thordarsor 
Electric  Mfg.  Co.,  601  S.  Jefferson  St.,  Chi- 
cago,  111. 

D  *  W.— Trade  name  for  fuses  manufac- 
tured by  the  D  &  W  Fuse  Works  of  General 


.     ... trica. „,.,,„,,_, 

fittings,  etc. 

DANA.— Trade  name  tor  motor-driver 
ice  cream  freesers  manufactured  by 
Thomas  Mills  *  Brother.  1301  N.  6th  St., 
Philadelphia.   Fa. 

DANDY.— Trade  name  for  annunciator! 
manufactured  by  the  Samson  Electric  Co. 

DANDY.— Trade  name  for  electric  toast- 
ers  manufactured  by  the  Waage  Electric 
Co..  12  S.  Jefferson  St.,  Chicago,  III. 

DANDY.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 


of  approximately  1.1  volts.  Inthe  «,,.».„„, 
form  the  zinc  In  the  ilno  sulphate  solution 
was  plnced  In  a  porous  cup.  which  wss  sur- 
rounded by  the  copper  in  a  saturated  coo- 
per sulphate  solution.  The  modern  form  of 
this  cell  Is  known  as  the  gravity  cell,  which 

DANIEL'S   P.    P.    P.    ROD.— Trade   name 

for    piston    packing    manufactured    by    the 
""    "    "  ,    629    Market    St.. 


-oposed  by  Prof.  V. 
he  reciprocal 
It.     Daraf  is 


capacitance,  the  daraf  > 
-oc»l  of  the  farad.  Its 
id  spelled  backward. 


DARBY    SONS    CO.,    EDWARD.— 416    N 
18th    St..    Philadelphia.    Pa.      Manufacturer 
'   " "  '    '  President 


dent   and   general   manager.  B.   A.   Darby; 
secretary,  H.  F.  Darby. 

DARCHE  MFG.  CO.— 648  W.  Washington 
Blvd..  Chicago,  111.  Manufacturer  of  elec- 
tric alarm  clocks.  Business  established 
1907.  President  and  treasurer.  E.  J.  Hell- 
man;  vice-president,  A.  T.  Darche;  secre- 
tary, P.  Hellman;  general  manager,  O.  Heil- 

DARCO ID,— Trade  name  for  sheet  pack- 
ing manufactured  by  the  Dominion  As- 
bestos «  Rubber  Corp.,  1S4  Nassau  St 
New   York,    N.   T. 

DARE  CRYPTOPHONE.— Trade  name  for 
transmitter    manufactured    by    the    Rlekc- 
Instrument    Co.,     1919-21    Fair-mount    Aw 
Philadelphia,  Pa. 

DARLINGTON  ELECTRIC  CO.— Ill  N 
Jefferson  St..  Chicago.  III.  Manufacturer  of 
electric  fountains.  President,  F.  W.  Dar- 
lington; secretary.  William  F.  Freuden- 
relch;  treasurer,  Delevan  B.  Cole;  genera 
manager  and  sales  manager.  B.  W.  Arch. 

DARRIN — Trade  name  for  magnet 
switches  manufactured  by  the  Automatic 
Switch  Co..  154  Grand  St.,  New  York,  N.  Y. 

DART     MFG.     CO.,     E.     M—  Provident 
R.    I.     Manufacturer  of   pipe   unions. 

DASHPOTS  FOR  RELAYS,  CIRCUI 
BREAKERS.  CONTROLLERS.  ETC.  - 
These  dashpots  are  used  to  check  the  ai 
tion  of  the  relay,  breaker  or  controller  i 
that  the  time  rate  or  action  of  the  devic 
may  be  controlled.  There  are  sever 
forms,  the  type  most  commonly  used  coi 
Elating _  of  an  air  cylinder  and  piston, 
small  hole  in  the  piston  or  cylinder  head 
allows  the  air  to  escape  when  the  piston 
compresses  the  air  in  the  cylinder,  the  rat< 
of  escape  controlling  the  speed  of  the  pis- 
ton and  consequently  the  action  ot  the 
controlling  device.     The   bellows   type   has 


DAUGHERTY.SMITH-PHILLIPS      CO - 

1587  Cortland  St.,  Chicago.  HI,  Manufac 
turer  of  spring  hammer  and  drills. 

DAUM,  A.  F.-Pittsburgh.  Pa.  Manu 
facturer  or  refutable  ruses. 

DAVENPORT  MACHINE  TOOL  CO— 
167  Ames  St..  Rochester,  N.  Y.  Manufac- 
turer or  screw  machines.  President  W  S 
Davenport;  vice-president  and  general  man- 
ager. C.  R.  Burt;  secretary  and  treasurer 
A.  T.  Hatch.  "  "e™™™'. 

DAVENPORT       MFG.       CO.— Davenport. 

town  Manufacturer  of  cigar  lighters  and 
gasoline  engines.  Business  established  1910. 
President.  M.  H.  Chrlstopherson:  vlee-nresl- 
dent.  J.  W.  Bettendorf;  secretary,  treasurer 
SUmmS"*!  VamiBer'  W'  H  Martin;  sales 
mansger.  T.  L.  Flynn. 

DAVIDSON— Trade  n»me  tor  cable 
hangers  manufactured  by  the  Rntlable  Elec- 
tric Co.,   3HE   Carroll   Ave..   Chicago.   111. 

DAVIDSON  CO.,  M.  T— New  York.  N.  T. 

MuniifaHurers  of  steam  pumps.  Business 
established  18S2.  President  treasurer  and 
general  manager,  William  C.  Newell;  vice- 
presidents.  Oran  S.  Baldwin  and  John 
Lowe,  secretary  and  sales  manager.  John 
v^l  mWv"  £m°B-  m  Na8BBU  St.,  New 
Z  .'  wT-  8rnnch  omces.  30  Oliver  St.. 
raj I  ■wWaK  :  Commercial  National  Bank 
Bide..  Washington.  D.  C;  147  N  7th  <if 
Philadelphia.  Pa.  '  "'   7H1   St" 

DAVIDSON  PORCELAIN  CO.,  THE  — 
Wi.it     Liverpool.     Ohio.       Manufacturer     of 

M-  Davidson;  vice-president.  Richard  b' 
>mith:  secret  nry  and  treasurer,  C.  C 
KThw1™  representatives,  Roache- 
Paul  Co-.  «  Warren  st^  New  York.  N.  T.; 
t     ft 'in  i?  11B  E'  Woodbrldge  St.,  De- 


r  Co.. 

DAVIS.— Trade  name  for  electric  sewing 
machine  manufactured  by  the  Davis  Sew- 
ing Machine  Co.,   Dayton,   Ohio. 

DAVIS.— Trade  name  for  milk  handling 
equipment  manufactured  by  the  Davls- 
fvsiklM  Dairymen's  Mrg.  Co..  North  Chi- 
cago.  III. 

DAVIS-BOURNONVILLE  CO.  —  Jersey 
City.  N.  J.  Manuracturer  of  oxyacetylene 
cutting  and  welding  outfits.  Business  es- 
tablished 1908.  President.  DeWltt  V.  D. 
Reiley;  vice-presidents,  C.  B.  Wortham,  H. 


ranch  offices.  43  Houston  St..  Atlanta,  Oa; 
44  Federal  St.,  Boston,  Mass.;  184  Main 
St.,  Buffalo.  N.  Y.;  Tribune  Bldg.,  Chicago. 
111.;  2101  Union  Central  Bidg.,  Cincinnati. 
Ohio:  1881  E.  lath  St.,  Cleveland,  Ohio;  209 
S.  Houston  St.,  Dallas,  Teg.;  86-67  Wash- 
ington Blvd..  Detroit,  Mich.;  424  E.  Srd  St., 
Los  Angeles.  Cal.;  800  Builders  Exchange. 
Minneapolis.  Minn,;  1814  Market  St.,  Phil- 
adelphia. Pa.;  316  Penn  Ave.,  Pittsburgh 
Pa.;  1321  Syndicate  Trust  Bldg..  St.  Louis 
Mo.;  71  New  Montgomery  St..  San  Pran- 
Cal,;    B18    Occidental    Ave.,    Seattle. 


DAVIS     REGULATOR     CO.,     G.     M  — 420 

Milwaukee  Ave.,  Chicago.  111.  Manufac- 
turer of  steam  specialties.  President.  Q. 
C.  Davis:  secretary,  J.  C.  Kinsley;  treas- 
urer, W.  E.  Davis. 

DAVIS  SEWING  MACHINE  CO.— Day- 
ton, Ohio.  Manufacturers  of  electric  sew- 
ing machines.  Business  established  1882. 
President.  C.  A.  Hawkins;  vice-president. 
J.  M.  Huffman;  secretary.  George  P.  Huff- 
man; sales  manager,  H.  M.  Huffman.  Main 
office  and  factory,  Dajiton,  Ohio.  Branch 
offices,  1401  Mailers  Bldg,.  Chicago,  IH.:  112 
W.   15th  St.,  New  York,  N.  Y. 

ft.  MFG.  CO. — Chicago.  III. 
slate  and  marble.  Pres- 
Davts;  secretary,  HL  C 
flee,  810-618  E.  40th  St 
:  or  lea,  Chicago.  111.,  Mus- 
r  Haven,  Vt.,  Wind  Gap, 
,  Canada.  Branch  office. 
fg.  Co.  or  Canada,  Ltd., 
ry    Ave.,    Toronto,    Ont, 

t>r?AX}**l?/£I.K,H*  OAIHYMEN'8  MFG. 
CO— North  Chicago,   ni.     Manufacturer  of 

50!j£"d,rJven  dft1lS'  m.5_cblnery.  Main  office, 
North  Chicago,  IlL  Factories.  Jersey  City 
N.  J.;  Derby,  Conn.;  North  Chicago,  IlL: 
Owatonna,  Minn.  Branch  offices,  Jersey 
City,  N.  J.;  Denver,  Colo.;  San  Francisco, 
»  V»  „  "S™1  al'ertising  department,  ISO 
N.  Wells  St.,  Chicago,  EL 

D^V!S?fi  t,  Mo  BRYDE.- 1217  Inde- 
pendent Life  Bldg.,  Nashville,  Tenn.  Pro- 
ducers or  chestnut  poles.  Partnership, 
Charles  L.  Davison  and  F.  M.  McBryde. 
DA,Y°L  RUBBER  CO.— 69  Point  St. 
Manufacturer  of  tele- 
ibber  gloves   and 


Pro  vi  dene. 

PjV1""1     P*H-      — -     ~      Riuv, 

tre»s„Jr  nK  P™011^.  President  „.„, 
treasurer  Charles  D.  Davol;  secretary, 
Charles  B.  Ban  forth;  general  manager  P 
™Vm<",d  ,,WeaIey;  «ales  manager  Ray- 
nion  »  2e*-  .BrftIlcn  °moe".  578  111*. 
BtZL  s»"  £H  Franctsco,  Cal.;  809  8. 
Boston,   Mass.;   802  Broadway,   New  York! 

DAVY      SIR     HUMPHREY— A„     English 

cnetmst  (born  at  Penzance,  Cornwall,  17TS, 
died  at  Geneva,  Switzerland.  1829)  who  Is 
lamous  for  his  researches  fn  chemistry. 
He  was  educated  at  the  school  or  Truso 
In  1-95  he  became  apprenticed  to  a  sur- 
geon and  apothecary  at  Peniance.  While- 
experimenting  on  the  curative  effects  of 
a  fferent  gases  he  discovered  the  resplra- 
51 l7  a?d  ,S?nlLar*tln»-  effect  or  nitrous 
oxide.  In  1S01  he  was  made  protossor  of 
chemistry  at  the  Royal  Institution  or  Lon- 
HIs  discoveries  with  the  galvanic  bat- 
ing decomposition  of  the  earths  and 
*  And  ascertaining  or  their  metallic 
his  demonstration  or  the  true  na- 
jf  o^ynrionate  acid,  his  discovery  0r 
chlorine  as  an  element,  etc..  obtained  for 
n  international  reputation.  In  1809 
»'"•"'—■<"--  with  a  battery  of  2000 


while  e 


prim; 


ph< 


cells  he  showed  that 

"  ■     Iween  carbon  electrodes; 

many    years    later    was 

"m  lamp.     In  181B  Davy 


I    In    1830    he"  was    i 


DAY  CO.,  THOMAS— San  Francisco,  Cal. 
Manufacturer   of  lighting   fixtures,   portable 
l   lighting  specialties.     President, 

Whitman  Symmes:  vice-president,  William 
Frank  darby;  secretary,  J.  T.  Gates.  Main 
office,    72S  Mission   St.,   San   Francisco,   Cal. 
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DEARBORN 


Branch  office.  209  Brochman  Bldg..  Los 
Aimolfji,    Cal. 

DAY- Q  LOW— Trade  name  for  lighting 
unll  manufactured  by  the  Luminous 
Specialty  Co.,  218-813  S.  Meridian  St.,  In- 
dianapolis, Ind. 

DAYLIGHT— Trade  name  (or  electric 
washing  machine  manufactured  by  the 
Puffer- Hubbard  Mfg.  Co.,  Minneapolis, 
Minn. 

DAYLIGHT.— Trade  name  for  nitrogen 
lamps  manufactured  by  the  Union  Lamp 
Co.,  Union   Hill.    N.  J. 

DAYLIGHT  COMPETITOR.— Trade  name 
for  lighting  fixtures  manufactured  by  the 
Pennsylvania  Sales  ft  Export  Co.,  1«4  S. 
Penn   Sq..  Philadelphia.  Pa. 

DAYLIGHT  FLOOD.— Trade  name  for 
floodlight    projectors    manufactured    by   the 


DAYLfTE.— Trade  name  for  lighting  At- 
tures  manufactured  by  the  Thomas  Day 
Co.,  T2S  Mission  St.,  San  Francisco,  Cal. 

DAYLO^Trade  name  for  electric  Sign 
manufactured  by  the  A.  K.  S.  Sign  Co., 
336-9*0   W.    Madison    St..    Chicago,   111. 

DAYLO.— Trade  name  for  flashlight* 
manufactured  by  the  American  Ever  Ready 
Works  of  National  Carbon  Co..  Thompson 
Ave.  ft  Orton  St.,  Long  Island  City,  N.  Y. 

DAY- NIGHT— Trade     rial 

Co.,   74 

DAY- N-ITE— Trade  name  for  electric 
signs  manufactured  by  the  Chicago  Electric 
Sign  Co..  1219-2229  W.  Grand  Ave.,  CM- 
DA  YTON.-Tia.de  name  for  farm  light- 
ing plants,  motor-boat  lighting  and  Igni- 
tion systems,  generators,  batteries  and 
swltchbosrda  manufactured  by  the  A-C 
Electrical   Mfg.   Co.,   Dayton.   Ohio. 

DAYTON— Trade  name  for  mechanical 
stoker  for  small  plants  manufactured  by 
the  Automatic  Furnace  Co..  1st  ft  Harsh- 
man  sts..  Dayton.  Ohio. 

DAYTON.— Trade  name  for  electric  fan* 
and  motors  made  by  Che  Dayton  Fan  ft 
Motor  Co.,  Monument  ft  Meigs  Sts.,  Day- 
ton. Ohio. 

DAYTON.— Trade  name  for  electric  house 
and  water  system  pumps  manufactured  by 
the  Dayton  Pump  ft  Mfg.  Co.,  Webster 
St..  Dayton,  Ohio. 

DAYTON.— Trade  name  for  truck  wheels 
manufactured  by  the  Dayton  Steel  Foundry 
Co.,  Dayton,  Ohio. 

DAYTON Trade  name  for  steel  electric 

railway  tlea  manufactured  by  the  Dayton 
Mechanical  Tie  Co..  TOt-S  Commercial 
Bldg..  Dayton,  Ohio. 

DAYTON— Trade  name  for  computing 
scales  manufactured  by  the  International 
Business  Machines  Co..  Ltd..  Royce  St.  ft 
Campbell  Ave.,  West  Toronto.  Ont„  Can. 

DAYTON  AUTOMOTIVE  SPECIALTY 
CO.— 210  E.  2nd  St.,  Dayton.  Ohio.  Manu- 
facturer of  test  apparatus  *  For  automobile 
electrical  equipment.  Business  established 
1918.  President  and  general  manager,  H. 
H.   Wampler. 

DAYTON-DOWD  CO.— Qulncy.  HI.  Man- 
ufacturer of  electric  and  steam  turbine 
pumps.  Business  established  1910.  Presi- 
dent and  general  manager,  H.  F.  Dayton: 
vice-president  and  sales  manager,  W.  C. 
Dowd;  secretary,  C.  N.  Adams:  treasurer. 
W.  B.  Dayton.  Main  office  and  factory, 
Qulncy.  III.  Branch  offices.  10  West  St., 
New  York.  N.  Y.;  10  N.  Michigan  Ave.. 
Chicago,  111.;  708  Sehofleld  Bldg.,  Cleveland. 
Ohio;  Hurt  Bldg.,  Atlanta.  Ga_;  1304  Penn- 
sylvania Bldg..  Philadelphia,  Pa.  Salop 
representatives,  John  Fenaom  Co.,  Rlch- 
"■nnd,  Va.;  Reeves  ft  Skinner  Marley  Co.. 
St.  Louis,  Mo.;  E.  G.  Dewald,  Salt  Lake 
City,  Utah;  Morgan -Gerrlsh  Co..  Minne- 
apolis, Minn.;  Reed  Engineering  ft  Sales 
Co..  1144  G.N.W.,  Washington.  D.  C.I 
Moore  Handley  Hardware  Co..  Birmingham. 
Ala.;  Crawford  A  Cameron,  Farmers  Bank 
Bldg..  Pittsburgh,  Pa. 

DAYTON  FAN  ft  MOTOR  CO.— Monu- 
ment ft  Metga  Sts.,  Dayton,  Ohio.  Manu- 
facturer of  electric  fans  and  motors. 
President  and  general  manager.  Ernest 
Boehme;   secretary   and    treasurer,    M.    D. 

DAYTON  MFQ.  CO.,  THE,— Dayton. 
Ohio.  Manufacturer  of  car  lighting  and 
marine  lighting  fixtures,   locomotive  head- 


lights and  braas  and  bronie  goods.  Presi- 
dent and  general  manager,  J.  Klrby,  Jr.; 
vice-presidents,  N.  Emmons  and  Joseph 
Leldenger;  secretary  and  treasurer,  H.  D. 
Hendrlck. 

DAYTON  MECHANICAL  TIE  CO— T03-F 
Commercial  Bldg.,  Dayton,  Ohio.  Manu- 
facturer of  s  (eel  electric  railway  ties. 
Business  established  1917.  President  and 
general  manager.  T.  A.  Fennedlng;  vice- 
president,  W.  S.  McConnaughey:  secretary, 
treasurer  and  sales  manager.  R.  J.  Wells. 
Sales  representative.  Colonial  Machinery 
Co.,   Ltd..   Cowans vllle.   Que.,   Can. 

DAYTON  MONEYWEIGHT.  —  Trade 
name  for  electrically  lighted  computing 
scales  manufactured  by  the  Moneywelght 
Scale  Co.,  328  W.  Madison  St.,  Chicago.  Ml. 

DAYTON  MONEYWEIGHT  SCALE  CO. 
—Dayton.  Ohio.  Manufacturer  of  elec- 
trically lighted  scales.  Sales  representa- 
tive. Computing  Scale  Co..  1)8  W.  Madison 
St..    Chicago,    m. 

DAYTON  PUMP  ft  MFQ.  CO.,  THE— 
Dayton.  Ohio.  Manufacturer  of  electric 
house  and  water  system  pumps.  Business 
established  1908.  President,  F.  M.  Tail: 
vice-president.  A.  J.  Pocock;  secretary, 
treasurer  and  associate  general  manager. 
R.  E.  Engle;  sales  manager.  Herbert  Glass. 
Main  office  and  factory.  Webster  St..  Day- 
ton. Ohio.  Branch  offices  and  warehouses, 
4th  ft  Harrison  Sts.,  San  Francisco,  Cal.; 
923  Market  St..  Wilmington.  Del.;  Kerners- 
vllle.  N.  C.  District  offices.  31  Peachtree 
Arcade.  Atlanta.  Ga.;  ISO  E.  44th  St.,  New 
York,  N.  T.:  96S  Woodward  Ave..  Detroit. 
Mich.;  701  3rd  National  Bank  Bldg..  St. 
Louis,  Mo.:  414  Brisbane  Bldg.,  Buffalo 
N.  T.:  808  Common  St..  New  Orleans,  La.; 
300  Builders  Exchange  Bldg.,  Minneapolis, 
Minn.;  Pittsburgh.  Pa.  Sales  representa- 
tives. Canadian  Fairbanks.  Morse  ft  Co.. 
Montreal.  Can.;  Wm.  Van  Horganhuyse 
124   Helneman   St..    San  Antonla,    Tex. 

DAYTON  STEEL  FOUNDRY  CO.— Day- 
ton.   Ohio.     Manufacturer  of  truck  wheels. 

DAZEY  CHURN  &  MFQ.  CO.— Warne  ft 
Carter  Avea.,  St.  Louis.  Mo.  Manufacturer 
of  electric  churns.  Business  established 
1908.  President.  N.  P.  Daxev;  secretary. 
J.  P.   Dazey:  sales  manager,  Evans  Daisy. 

D-C,  or  D.C.— Abbreviations  for  direct 
current.  The  form  d-c.  Is  preferred  when 
used  adjectlvclv.  as  a  d-c.  generator  d-c 
relay.  D.  C.  Is  the  older  form.  Present 
practice  tends  townrd  spelling  out  direct 
current,    unless   used   adjectlvely  as   above 


Co.,   Bridgeport,   Conn 

DEAD  BEAT.— A  term  annlled  to  Indi- 
cating Instruments  wheae  nolnters  are  pre- 
vented from  swinging  back  and  forth  after 
deflection.  Tt  (s  produced  by  heavllv  damn- 
ing the  moving  element.  See  under  In- 
struments,   electrical    measuring. 

DEAD    EASY Trade   name    fnr   elertrir 

-'-  pumps  manufactured  by  the  Globe  Mfg. 


ttte  Creek.   Mich. 

DEAD  END.— The  terminal  att»chment 
of  a  wire  or  e»hl=  of  an  onen  wire  line 
Tt  takes  the   Dull  of  the  spans. 

DEAD-END  FYES— This  Is  a  specla' 
form  of  eve  whfi-h  nnn'b*  fastened  to  the 
end  of  a  wire  or  cable  on  a  polo  line.  It 
is  narHnularlv  adnntert  tn  the  suoport  of 
high-tension  wires  «t  crossings,  for  anchor- 
ing heavy  wires  at  sharp  turns  or  where 
thev    terminate    to    run    Into    underground 

Manufacturers: 

Hlckey  ft  Schneider.  Inc..  4S4-4S  Fl  Jer- 
sey St..  Eliat-tfi.  N.  .1.     "H  ft  S." 

Honewe'l  Tniiilatlon  ft  Mfg.  Co..  Inc. 
Honewell,  "Va. 

HTTRBARD  ft  CO..  Pittsburgh.  Pa.  See 
this  company's  entry  under  Nuts.   eye. 

Jo«'yn  M'ff.  ft  Runnly  On,.  133  W.  Waah- 

if-tor.    Rt..   Chicago.    111. 
LTM":    MATERIA',    CO..     S.    Milwaukee 

Wli.     (Sea  dlsnlay  adv..  pae,=  1278.) 
Matthews    *    Tlmther.    Inc..    W.   N..    2912 

Ttnntnn.   Av»..    St..   TjuiIb,   Mo. 
Sl*ter  C"  .  Ltd..  N„  M  Svdnev  St..  Haro- 

DEADMAN.— A  dead  mania  som"tlmea 
used  tn  overhead  Tine  construction  to  an- 
chor n  guy  wire.  It  consists  of  a  log  from 
8  to  IS  In.  In  diameter  and  anywhere  fron- 
5  to  12  ft.  long.  A  guy  rod  or  In  some 
cases  the  guy  wire  itself  Is  passed  through 
the    log    and    secured    on    the    other    side 

tit 


The  log  Is  then  burled  horizontally  to  a 
depth  of  from  4  to  7  ft.,  depending  upon 
the  character  of  the  soil  and  the  load  It 
must  carry.  This  method  of  anchoring  Is 
not  used  as  much  now  a*  formerly,  be- 
cause many  good  types  of  guy  anchors  are 
now  available  that  require  much  less  dig- 
ging than  Is  necessary  for  a  dead  man. 
See  Anchors,  guy. 

DEAD  NUMBERS— In  every  telephone 
exchange,  automatic  and  manual,  there 
are  some  call  numbers  wMch  are  not  as- 
signed to  any  subscriber,  either  because 
they  are  spare  numbers,  or  the  telephone 
which  previously  had  It  Is  disconnected, 
or  the  number  of  the  telephone  has  been 
changed.  It  Is  customary  to  run  all  dead 
numbers,  especially  those  which  are  likely 
to  be  called,  through  "dead  number"  trunks 
to  a  desk  where  a  clerk  can  Inform  the 
calling  subscriber  of  the  conditions. 

DEAQAN,  INC.,  J.  C— 1770  Berteau 
Ave.,  Chicago.  111.  Manufacturer  of  elec- 
trically operated  musical  Instruments. 
Business  established  1860.  President.  J. 
C.  Deagan.  Sr.;  vice-president,  secretary 
and  general  manager.  J.  C.  Deagan.  Jr.; 
treasurer,  Ella  Deagan;  sales  manager, 
M.   L,.   Jones. 

DEALER,  ELECTRICAL— A  term  used 
In  the  Industry  to  designate  a  retail  elec- 
trical merchant.  In  1920  there  were  4721 
electrical  dealers  In  the  United  States, 
whose  merchandising  activities  were  con- 
fined almost  entirely  to  electrical  goods. 
There  were  also  approximately  29,000  re- 
tailers In  other  fields  handling  electrical 
products.  There  were  in  addition  8410 
electric  central  stations  operating  retail 
electrical  departments.  Also  see  Contract- 
ing,   electrical. 

DEALERS  ELECTRIC  LIGHTING  CO- 
BOO  E.  40th  St.,  Chicago.  III.  Manufacturer 
of  storage  batteries  and  lamp  clamps. 
President,  Howard  Glen;  secretary.  F.  A. 
Emmons. 

DEAN. — Trade  name  for  electric  valve 
control  manufactured  by  the  Cutler-Ham- 
mer Mfg.  Co.,  12th  St.  ft  St.  Paul  Ave., 
Milwaukee.   Wis. 

OE  AN.— Trade  name  for  boiler  tube 
cleaners  manufactured  by  the  William  B. 
Pierce  Co.,  48  N.  Division  St..  Buffalo, 
N.  T. 


Granger,  Inc.,  SO  Church  St..  New  York, 
N.    T. 

DEAN  BROS.  STEAM  PUMP  WORKS 
— Indianapolis,  Ind.  Manufacturers  of 
electric  and  steam  pumps.  President,  Ed- 
ward H.  Dean;  vice-president,  Stuart 
Dean;  secretary  and  treasurer,  John  C 
Dean.  Main  office  and  factory,  323  W. 
loth  St.,  Indianapolis,  Ind.  Branch  office, 
HI   Broadway.   New  York,   N.   Y. 

DEANE— Trade  name  for  electric  ster- 
ilizers, cooking,  heating  and  labor-saving 
devices  manufactured  by  the  Br  am  hall. 
Deane  Co.,  201-286  W.  38th  St..  New  York, 
N.  Y. 

DEAN'S— Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Sherwood 
Mfg.  Co..  1T02-1712  Elmwood  Ave..  Buf- 
falo.  N.  Y. 

DEARBORN  CHEMICAL  CO.— Chicago. 
III.  Manufacturer  of  lubricating  oil  and 
grease,  water  treating  compounds  and  rust 
preventatives.  Business  established  about 
1890,  President,  Robert  F.  Carr:  vice- 
presidents.  George  R.  Carr,  J.  D.  Purcell 
and  G.  W.  Spear;  secretary,  W.  A.  Con- 
verse; treasurer.  F.  L.  Baker:  general  man- 
ager. George  R.  Carr.  Main  office.  332  S. 
Michigan  Ave,,  Chicago.  111.  Factories, 
Chicago,  III.,  and  Toronto,  Ont.,  Canada. 
Branch  offices  and  warehouses.  731  Ma- 
jestic Bldg.,  Denver.  Colo.;  816  E.  3rd  St., 
Los  Angeles.  Cal. :  299  Broadway,  New 
York.  N.  Y.;  727  Frisco  Bldg..  St.  Louis. 
Mo.;  Sheldon  Bldg.,  San  Francisco,  Cal. 
District  offices,  140T  Candler  Bldg.,  Atlanta. 
Ga.;  John  Hancock  Bldg..  Boston,  Mass.; 
302  Morgan  Bldg.,  Buffalo,  N.  Y.;  2001 
Union  Central  Bldg.,  Cincinnati.  Ohio:  1273 
W.  111th  St.,  Cleveland,  Ohio;  1321  Ma- 
jestic Bldg..  Detroit  Mich.;  Fletcher- 
American  Bank  Bldg.,  Indianapolis,  Ind.: 
1109  Park  Ave..  Kansas  City.  Mo.;  096 
Prospect  Ave..  Milwaukee.  Wis.:  309  Jef- 
ferson Bldg..  Peoria,  111.;  874  The  Bourse, 
Philadelphia,  Pa.;  1832  Farmers  Bank 
Bldg..  Pittsburgh,  Pa.;  1263  Grand  Ave..  St. 
Paul.  Minn.;  Syracuse.  N.  Y.;  Washington. 
D.   C;  Toronto,  Ont.,  Canada. 
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DECATUR  PUMP  A  MFG.  CO.— 634  E 
.Cerro  Gordo  St.,  Decatur,  111.  Manufac- 
turer of  electric  pumps,  pump  governors, 
switches,  etc. 

DECKER  ART  STUDIOS,  M.  H.— 1026 
N.  Keeler  Ave..  Chicago,  III.  Manufactur- 
ers of  portable  electric  lamps  and  parclf- 
ment  lamp  shades.  President  and  treas- 
urer, M.  R.  Decker;  vice-president.  C.  R. 
Decker ;  secretary.  Miss  Harriet  Bo  we; 
sales  manager,  A.  J.  Decker. 

DECOHERER — See  Coherers  and  de- 
coherers,    radio. 

DECOMPOSITION  VOLTAGE.  —  The 
voltage  disappearing  in  an  electrolytic  cell 
In  doing  chemical  work.  The  energy  thus 
absorbed  (volts  X  amperes)  1h  equal  to  the 
chemical  work  done,  and  cannot  therefore 
appear  as  the  evolution  of  sensible  heat  In 
the  cell.  It  can  be  calculated  with  con- 
siderable accuracy  by  adding  up  the  heat 
absorbed  In  the  chemical  reactions  or 
changes  produced,  expressing  this  In 
calories  per  gram -equivalent  weight  or 
chemical  change  Involved,  and  dividing  by 
the  constant  23,050,  the  thermochemlcal 
equivalent  of  one  volt  (96,600  Joule  8=23. 060 
calories).  Example;  If  water.  H:0,  is  de- 
composed Into  Hi  and  O,  69,000  calories  Is 
absorbed,  or  34.500  per  chemical  equiva- 
lent of  change.  The  decomposition  voltage 
is    therefore    34,500/23.050=1.6   volts. 


Bldg.,  Pittsburgh.  Pa. 

DECORATIVE       LIGHTING      SPECIAL. 
TIES.— See  Lighting  specialties. 

DECORATORS    SUPPLY    CO.— 2547    Ar- 


Spindler 

DECREMENT,   LOGARITHMIC— A  term 

used   to   characterise    the    rate    of   decrease 
of   the   wave   emitted   by   a   damped-wave 
radio    transmitting    stntlorh      It    Is    defined 
as   the  logarithm  of  the  ratio  or  one  cur- 
rent  peak    to    the   one    which   occurs   one 
cycle  later.     According  to  the  United  States 
laws,    the    logarithmic    decrement    of 
n emitting  station  shall  not  be  greater 
nan  0.2.     See  Radio  laws  and  regulations 
"  the  United  States. 
DECREMETERS,       RADIO.— Instru  men  tc 
<r    measuring    the    logarithmic    decrement 
'  damped  electromagnetic  waves,   such   as 
-e     emitted      by     a     damped-wave      radio 
ansmlttlng  station.     A  decremeter  is  nec- 
'sary   to    make    sure    that    the    decrement 
within  the  prescribed  limits. 
Manufacturers: 
Doollttle     Co.,     F.     M..     SIT     Chapel     St.. 

New  Haven,   Conn.     ' 
Simon.  Emll  J.,  217  Broadway,  New  York, 

N.  Y. 
DEDENDA — Trade    name   for   car   gongs 
manufactured  by  the  J.   O.    Brill  Co.,    6Znd 
St.   A   Woodland  Ave.,   Philadelphia.   Pa. 

DEE  ELECTRIC  CO.— 79  W.  Monroe  St.. 
.Chicago.  111.  Manufacturer  of  Are  alarm 
thermostats.  Business  established  1930. 
General    manager,    David    G.    Dea. 

DEER  CO..  INC.,  THE  A.  J.— Hornet] 
N.  Y.  Manufacturer  of  electric  meat  and 
food  choppers,  grinders,  roasters,  si  leers 
and  peanut  butter  machines.  Business  es- 
tablished 1905.  President,  treasurer  and 
general  manager,  A.  J.  Deer;  vice-presi- 
dent and  sales  manager,  L>.  G.  Robbing: 
secretary,  T.  A.  Dean.  Main  office  and 
factory.  Horn  ell.  N.  Y.  Branch  offices 
New  York,  N.  Y.:  Brooklyn.  N.  Y.;  Boston. 
Mass.:  Chicago.  111.;  Detroit,  Mich.;  Pitts- 
burgh, Pa_;  Indianapolis,  Ind.;  St.  Louis, 
Mo.;  San  Francisco.  Ca!.:  Los  Angeles. 
Cal.;  Philadelphia,  Pa.;  Buffalo.  N.  Y.; 
Cleveland,  Ohio. 

DEFECTOMETER.  —  Trade  name  for 
magneto  testing  apparatus  manufactured 
by  Paul  G.  Niehoff  A  Co.,  Inc.,  23S-242  K. 
Ohio  St.,  Chicago.  111. 

DEFENDER.- Trade  name  for  boiler 
room  Instruments  manufactured  by  the 
Defender  Automatic  Regulator  Co..  St. 
Louis,    Mo. 


DEFENDER  AUTOMATIC  REGULATOR 
CO.— St.  Louis.  Mo.  Manufacturer  of  boiler 
room  instruments. 

DEFIANCE  PACKLESS  VALVE  CO.— 
421  S.  Dearborn  St.,  Chicago,  III.  Manu- 
facturer of  valves.  President,  L.  J.  Ka- 
deskl;  vice-president,  O.  J.  Deschauer; 
secretary.     J.     D.     Gray;    treasurer,    B.    F. 


of  acid 

tabiished  1912.  President. '  H.  D.  Bokop- 
vice-president,  A.  W.  Martin;  secretary 
treasurer     and     general     manager,     F.     A. 

DEFLECTORS,  ARC— In  rupturing  s 
circuit  carrying  a  heavy  current  or  a  very 
high  voltage,  usually  direct  current,  a 
large  and  destructive  arc  Is  formed  just 
where   the   circuit    Is    broken.      In    order   to 

ond  give  them  relatively  long  life  baffles 
or  arc  deflectors  are  used  which  divert  the 
arc  away  from  the  arcing  metal  or  carbon 
contacts. 

Manufacturers: 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  A  Myler  Sta.,  Hamilton.  Ont..  Can. 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York.  N.  Y. 

DEFLECTORS,  AUTOMOBILE  HEAD- 
LIGHT.—See  Controls,  automobile  head- 
light. 

DEFLECTORS,  CAR  HEATER.— Usually 
a  sheet  of  steel  fastened  over  electric 
heaters  to  prevent  pocketing  of  the  heat  as 
under  seat  cushions. 


Mai 
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Gold  Car  Heating  A  Lighting  Co..  320 
3Sth   St.,   Brooklyn,  N.  Y. 

DE  FOREST,  LEE.  INC.— 461  3rd  St. 
Snn  Francisco,  Cal.  Manufacturer  of  radio 
telephone  and  telegraph  equipment.  Busi- 
ness established  1920.  President.  Lee  de 
Forest;  vice-president,  treasurer  and  gen- 
eral manager.  R.  M.  Klein;  secretary,  C 
W.      Eastin;      sales      manager.      Charles 

DE  FOREST  RADIO  TELEPHONE  & 
TELEGRAPH  CO.— 1415  Sedgwick  Ave. 
New  York.  N.  Y.  Manufacturer  of  radio 
equipment.  Business  established  1913 
President  and  secretary,  Lee  de  Forest: 
treasurer  and  general  manager.  Charles 
Gilbert.      Factory.    San    Francisco.    Cal. 

DEGREE.  ELECTRICAL.— A  360th  part 
of  (he  distance  from  a  point  on  one  Dole 
■leal  machine  to  the 


ing   t 


.    of    1 


sign. 


.  wo-pole  machine,  the  electrical  and 
the  actual  degrees  are  Identical;  In  a,four- 
nole  machine  the  electrical  degree  la  one- 
half  of  the  actual;  with  six  poles,  It  is 
one -third,    etc. 

DEHYDRATION  OF  FUSED  SALTS.— 
Electrochemlcallv,  the  evolution  of  hydro- 
:en  and  oxvgen  by  passing  current  through 


drous  fused  salts  are  thus  obtained.  This 
Is  a  usual  preliminary  to  electrolysing 
the  salt  to  separate  it  Into  Its  ultimate 
constituents. 

DEK-A-RO— Trade  name  for  lighting 
TWiures  manufactured  by  the  Hlghlandp 
Mfg.  Co..  Muncle,   Ind. 

DE  LAVAL  FURNACE One  of  the  ear- 

tt'-st  electric  furnaces  designed  for  the  elec- 
Irothermlc  reduction  of  line  ores. 

DE  LAVAL  SEPARATOR  CO.— I*F 
Broadway,  New  York.  N.  Y.  Manufacturer 
of  electric  cream  separators. 

DE  LAVAL  STEAM  TURBINE  CO.— 
Trenton.  N.  J.  Manufacturer  of  electric 
blowers,  generators,  pumps,  etc.  Vice- 
president  and  general  manager.  F.  W.  Ken- 
nedy; sales  manager.  H.  L.  Watson.  Main 
office.  Nottingham  Way.  Trenton,  N.  T. 
Branch  offices.  Peoples  Gas  Bldg.,  Chi- 
cago. HI.;  Seattle.  Wash.  Sales  representa- 
tives, Dravo-Doyle  Co..  Philadelphia,  Pa,; 
Pittsburgh,  Pa.:  Cleveland.  Ohio;  Indianap- 
olis. Ind.:  Turbine  Equipment  Co..  New 
York.  N.  Y.:  Power  Equipment  Co.,  Bos- 
ton, Mass  :  Thermal  Efficiency  Co..  Kan- 
sas City.  Mo.:  Bin-ford.  Hall  A  Smith.  Bir- 
mingham, Ala.:  Herzog  Electric  &  Engi- 
neering Co..  San  Francisco,  Cal.:  H.  J. 
Rich  Co..  Dululh.  Minn.:  Walter  Castanedo. 
New  Orleans,  La.;  Advance  Machinery  A 
Supply    Co..    Denver.    Colo.;    J.    U.    Jones 
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Dallas.  Tex.:  J.  K.  Purser.  Charlotte,  N.  O.I 
Salt  Lake  Hardware  Co.,  Salt  Lake  City. 
Utah:  Turbine  Equipment  Co..  Toronto. 
Ont.,;  E.  Laurie  Co..  Montreal,  Que.;  Tay- 
lor Engineering  Co..  Vancouver,  B,  C,  Can. 


DELAWARE  HARD  FIBRE  CO.— Wil- 
ngton,  Del.  Manufacturer  of  fiber  spe- 
Jtles.      President,    Mrs.    Anna 


cialtl 


'   and   i 


.    Charh 


Rupert:  general  manager,  Frank  Rupert 
sales  manager,  J.  K.  Johnston.  Main  oN 
flee.  Wilmington.  Del,  Branch  office.  GO 
Church  St.,  New  York.  N.  Y.  Sales  rep- 
resentatives, A.  J.  Coxe  Co..  561-70  W. 
Monroe  St..  Chicago.  III.:  F.  K.  Simmons 
Electric  Co.,  Fuller  Bldg..  109  18th  St.. 
Philadelphia.  Pa. 

Ohio. 


manager,  R.  H. 

DELICA  WHITE.— Trade  name  for  Il- 
luminating glassware  manufactured  by  the 
Pittsburgh  Lamp  Brass  &  Glass  Co.,  Pitts- 
burgh, Pa. 

DELITE  — Trade  name  for  electric  wash- 
ing machines  and  vacuum  cleaners,  manu- 
factured by  the  Delite  Mfg.  Co.,  Bryan. 
Ohio. 

DELITE  MFG.  CO.,  THE.— Bryan.  Ohio 
Manufacturer  ot  electric  washing  machines 
President,    E.    C. 


Carroll;  secretary,  H.  E.  Huff; 


A  Metal  Co..  180  N.  Market  St.,  Chi- 
cago, m. 

DELTA.— Trade  name  for  vehicle  lamps 
manufactured  by  (he  Delta  Electric  Co., 
Marlon.    Ind. 

DELTA.— Trade  name  for  galvanometers 
manufactured  by  Foote,  Plerson  A  Co., 
Inc..   160-162  Duane  St.,   New   York,   N.   Y. 

DELTA.— Trade  name  for  electric  travel- 
ing cranes  manufactured  by  the  New  Jer- 
sey Foundry  &  Machine  Co.,  90  West  St.. 
New  York,  N.  Y. 

DELTA  CONNECTION An  arrange- 
ment of  a  three-phase  system  In  which  Ihe 
three  Individual  phase  circuits  are  con- 
nected In  series  is  called  a  delta  connec- 
tion.     Also  see  Ring  connection. 

DELTA  ELECTRIC  CO.— Marlon.  Ind 
Manufacturer  of  lamps  and  dry  batteries. 
Main  office.  Marlon,  Ind.  Branch  offices, 
Bldg..     New    York,    N.    Y.: 


nipci 


M..r, 


DELTA-STAR  ELECTRIC  CO.— Chicago 
•i>.  Manufacturer  of  high-tension  switch- 
ing and  protective  equipment.  Business 
established  1908.  President  and  genera1 
manager,  H.  W.  Young;  secretary  and 
treasurer,  A,  S.  Penrl.  Main  office  and 
factory,  2433-E3  Fulton  St..  Chicago,  III. 
Branch  offices.  25  Broad  St..  New  York, 
N.  Y.;  76  Pearl  St.,  Boston.  Mass.;  E.  A  B. 
Bldg.,  Rochester,  N.  Y.;  City  Bank  Bldg., 
Syracuse,  N,  Y.;  601  Blllcott  Square.  Buf- 
falo, N.  Y.;  518  Traction  Bldg.,  Indian- 
apolis. Ind.;  Railway  Exchange.  St.  Louis, 
Mo.;  59  Broadway.  Salt  Lake.  Utah;  Hodge 
Bldg..  Seattle,  Wash.:  1333  Realty  Trust 
Philadelphia.  Pa.;  1633  Tremont  St.,  Den- 
ver. Colo.;  Union  Arcade.  Pittsburgh.  Pa.; 
67   Yonge  St.,    Toronto.    Ont.,    Can. 

DELTABESTON — Trade  name  (or  wire 
manufactured  by  the  D  A  W  Fuse  Works 
of  General  Electric  Co.,  Provldni.cn.  R.  ]. 

DELTAT APE.— Trade  name  for  asbes- 
tos tape  manufactured  by  the  DAW  Fuss 
Works  of  General  Eitctiic  Co.,  Providence, 
R.  I. 

DE  LUXE.— Trade  name  for  receiving 
transformers  manufactured  by  the  Clapp- 
Eastham     Co.,     139    Main    St.,     Cambridge. 

Do  LUXE. — Trade  name  for  violet-ray 
apparatus  manufactured  by  the  Master 
Electric  Co.,    113  S.  Jefferson   St.,   Chicago, 


DE   LUXE Trade   name   _._    __ 

electric   fans   manufactured   by  L.   Plaut  A 
Co..    434    E.    2Srd    St.,    New    Yorl      ""     " 
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DE  LUXE.— Trade  name  tor  motor- 
driven  desk  type  sewing  machined  manu- 
factured by  the  Singer  Sewing  Machine 
Co.,    149    Broadway.    New   York.    N-   Y. 

DE  LUXE.— Trade  name  (or  farm  light- 
ing Plants  manufactured  by  the  Stearns 
Motor  Mfg.  Co..  Box  262.  Lading-ton,  Mich. 
DE  LUXE. — Trade  name  for  power  plant 
tanks  manufactured  by  the  United  Con- 
veyor Corp.,  Old  Colony  Bldg.,  Chicago, 
111. 

OE  LUXE.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
White  Lily  Mfg.   Co.,   Davenport,  Iowa. 

DE  LUXE  WAYNE.— Trade  name  tor 
electric  vibrator  manufactured  by  the  Shel- 
ton  Electric  Co.,  IS  E.  42nd  St.,  New  York, 
N.  Y. 

DE  LUX  LITE.— Trade  name  for  lighting 
fixture  made  by  the  Harter  Mfg.  Co..  522 
S.   Clinton  St.,  Chicago,  HI. 

DEMAGNETIZATION.— The  process  of 
removing  the  magnetism  from  a  magnetli 
substance.  Several  methods  may  be  used 
The  beat  one  Is  to  subject  the  magnet  ti 
'   9  of  cycles  In  an  alternating  mag 


field 


first 


then  gradually  decreases  In  intensity  until 
it  Is  xero.  A  second  method  Is  by  heating 
to  a.  red  heat.  By  bringing  the  poles  o( 
the  magnet  Into  contact  with  like  poles  or 
by  reversing  the  directions  of  the  motions 
by  which  Its  magnetism  was  originally 
Imparted,  the  same  results  may  often  be 
accomplished. 


netlc     tool     It 

This  la  not  objectionable  In  ordinary  work 
but  In  such  cases  aa  pawls,  gages  and  aim 
— *      this    magnetism    must    be    re 


moved.     This  Ja  done   _.    „ _.  . 

which  Imposes  a  field  of  opposite  polarity 
upon  the  magnetised  part.  This  may  be 
done  by  either  a  direct  or  an  alternating 
field.  An  alternating  current  by  rapid  re- 
versals of  polarity  obtains  the  desired  re- 
sult. A  direct  current  must  be  flashed  on 
and  off  by  a  switching  device.  The  corn- 
One  Is  simply  an  encased  hollow  coll.  The 
work  Is  drawn  or  dropped  through  the  ci 
of  the  energized  coil  *hich  subjects  It 
the  alternating  field.  The  other  Is  a  boll, 
shoe  electromagnet  generally  placed  Inside 
a  box,  on  the  cover  of  which  are  two  fiat 
plates  of  soft  Iron  forming  the  pole  faces 
Of  the  magnet.  The  pieces  to  be  demag- 
netized are  laid  across  the  plates  and  i 
current  seat  through  the  coll.  The  plecei 
are  thua  quickly  demagnetized.  The  d-c 
demagnetiaerB  are  generally  used  In  con- 
nection with  magnetic  chucks  or  other  d-c 
magnets,    their   purpose    being   to   demag- 


>  the 


of  the 


colls  of  the  magnet,  magnetizing  the 
parts;    upon    throwing    the    switch    In    me 
opposite   direction  the  current   Is  reversed 
an    Instant  and   neutralises  the   magnetism 

Manufacturer*: 

Becker     Electric    Works,     30E5     Lincoln 

Ave.,  Chicago,  111. 
Brewster     Co.,     Inc.,      The     William,     30 

Church  St.,  New  York,  N.  Y.    "Demag- 

D  &    W   FUSE   WORKS   OF  OENERAL 

ELECTRIC    CO..    Providence,    R.    I. 

Electric  Bracing  &  Welding  Machine  Co., 

Inc..    10   Church   St.,   New   York,    N.    Y. 

"Bull   Dog." 

Qreen    Electric    Co.,    The   W.,    81   Nassau 

St..   New  York,  N.  Y. 
Heald    Machine   Co.,    The,    10    New    Bond 

St.,    Worcester,  Mass. 
Standard    Electric   Machinery   Co.,    Balti- 
more.   Md.      "Standard -Baltimore." 

DEMAONETIZERS,    WATCH A    watch 

whose  main  spring  has  become  magnetised 
keeps  time  very  inaccurately.  Watch  de- 
magnet  ixers  for  use  with  alternating- cur- 
rent supply  consist  of  a  hollow  col]  of 
a  number  of  turns  of  wire.  When  the 
eotl  la  energlied  the  periodic  reversals  of 
the  current  produce  corresponding  reversals 
In  the  polarity  of  the  magnetic  field,  which 
has  an  effect  such  as  to  demagnetise  any 
object  held  within  that  field.  A  watch, 
knife  or  other  small  object  can  be  almost 
Instantly  demagnetised  when  held  within 
the  energised  coll.  Direct -current  demag- 
netise™ are  In  principle  the  same,  but  are 
equipped    with    an    auxiliary    com  mutating  | 


>r    equivalent   device    which    In    effect   pro- 

Manufaeturers: 

Becker  Electric  Works.  3056  Lincoln  Ave., 

Chicago,   111. 
Green    Electric    Co..    The   W.,    81    Nassau 

St.,    New    York.    N.    Y. 
Quick    Action    Ignition   Co.,    South    Bend, 

Ind. 


Brewster    Co.,    Inc.,    10 
York,   N.   Y. 

DEMAND-FACTOR.— The  electric  lamps, 
motors  and  other  appliances  In  a  consum- 
er's premises  are*  used  at  different  hours 
and  rarely  all  at  the  same  time.  The  ratio 
of  the  maximum  demand  of  the  Installa- 
tion to  the  total  connected  load  Is  called 
the  demand -factor.  Thus,  If  a  house  has 
a  connected  load  of  4,000  watts  and  a 
demand  of  2,000  watts,   the  de- 


s  50%. 


DEMAND,     MAXIMUM.— The     max  I  mi 
amount  of  electric  power  taken  by  a  co 
auraer    during   a    given    time    Is   known 
his     "maximum     demand."       Certain     sy 
terns  of  rates  for  electric  service  make 
charge  based  on  the  maximum  demand, 
addition  to  the   charge  for   electricity   co 
sumed.      The    maximum    demand    is   raea. 
ured   over   a   prescribed    time   Interval   by 
means    of    demand    meters    or    demand    in- 
dicators.    See  Meters,   demand. 

DEMCO. — Trade  name  for  panels,  panel- 
boards,  switchboards,  switches,  etc.  man- 
ufactured by  the  Drendell  Electrical  & 
Mfg.  Co.,    1346   Howard  St.,    San  Francisco. 


which   s 

DENNISON  MFC.  CO.— Fram  Ingham, 
Mass.  Manufacturer  of  tags,  labels  and 
similar  specialties.  Business  established 
1844.  President,  Henry  S.  Denniaon;  vice- 
Ij  resident,  Horace  Lock  wood;  treasurer, 
Harold  B.  Hayden:  sales  managers,  M.  B. 
Freeman,  C.  E.  Benson. 

DENTAL  ELECTRICAL  CONTROL 
BOARDS,  PANELS  OR  CABINETS.— 
Small  electrical  switchboards  for  the  elec- 
trical control  of  devices  used  in  connec- 
tion with  dental  work.  They  are  often 
mounted  in  a  cabinet  that  also  encloses  a 
small  mo  tor -driven  air  compressor  and 
storage  tanks.  The  control  board  or  panel 
generally  has  control  rheostats  and 
switches  together  with  a  voltmeter  I 
pilot  lamp.  Several  Instruments,  such 
special      lamps,      cautery     electrodes,      v 

spatulas,  hot-air  blowers,  etc.,  are  all  ci 

trolled  from  the  same  panel.  The  cabinet 
also  serves  to  hold  other  special  electrodes, 
lamps   and  Instruments. 

Manufacturers; 

Beta  Co.,  Frank  S-,  Hoffman  St.,  Ham- 
mond,  Ind. 

Columbia  X-Ray  &  Electric  Corp..  Aus- 
tin PI.  ft  E.  144th  St.,  New  York,  N.  Y. 
"Columbia." 

Majestic  Electrio  Development  Co.,  668 
Howard  St.,  San  Francisco,  Cat.  "Ma- 
jestic." 

Pelton  &  Crane  Co.,  The,  012  Harper 
Ave..  Detroit,  Mich.     "Pelcrane,"   "Pel- 

Reid   Instrument   Co.,   Inc.,   J.  E.,    408   N. 

12th  St.,   Philadelphia,  Pa. 
Ward  Leonard  Electric  Co.,   Mt.   Vernon. 

N.  Y. 
WESTERN   COIL  &   ELECTRICAL  CO., 

300  5th  St.,  Racine,  Wis. 
DENTAL  FNGINES,  ELECTRICAL.— 
A  suspended  electric  motor  with  a  flexible 
shaft  for  operating  hand  tools  used  by  a 
dentist  working  on  teeth.  It  generally  Is 
a  universal  motor  and  Is  controlled  by  a 
foot-operated  switch.  Drills,  grinding  and 
polishing  disks,  brushes,  etc.,  are  operated 
by  the  motor. 
Manufacturers: 

Betz  Co..  Frank  S.,   Hoffman  St.,   Ham- 
mond, Ind. 
Rltter    Dental    Mfg.    Co,.    Inc..    404    West 

Ave.,   Rochester,   N.    Y.      "Rltter." 
White    Dental    Mfg.    Co..    The   S.    8.,    211 
S.   12th   St.,    Philadelphia.   Pa.     "S.   S. 

DENTAL  INSTRUMENTS  AND  AP- 
PLIANCES, ELECTRICAL,  NOT  OTHER- 
WISE LISTED.— This  classification  in- 
devices  as  air  compressors, 
and  electrosterlllza- 


tlon  or  1  on  lea  t  Ion  outfits,  which  are  not 
listed  elsewhere  under  separate  headings. 

Manufacturer*:  • 

Columbia  X-Ray  &  Electric  Corp.,  Austin 
PI.  &  E.  144th  St.,  New  York.  N.  Y. 
(Electric  pulp  tester.)    "Columbia." 

Rltter  Dental  Mfg.  Co.,  Inc..  404  West 
Ave.,  Rochester,  N.  Y.     "Rltter." 

DENTAL  LABORATORY  APPLIANCES, 
ELECTRICAL.— This  classification  Includes 
various  appliances  for  use  In  the  dental 
laboratory  not  listed  under  a  separate 
heading.  Such  devices  as  lathes,  porcelain 
muffles,  air  pumps,  pulp  tasters,  and  mag- 
nifying radloscopea  come  under  this  gen- 
eral heading. 


ly- bottle  warn 


.. ..    Whiting   St.,    Chicago,   111. 

(See    display    adv.    page    1294.) 
AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren.   Pa.     "Sepco." 
■  Beta  Co.,   Frank   S.,    Hoffman   St.,    Ham- 
mond,  Ind. 
BODINE   ELECTRIC  CO.,    1254  W.   Ohio 

St.,  Chicago,  III. 
International  X-Ray  Corp.,  32*  Broadway. 

New  York.  N.  Y. 
Pelton    &    Crane    Co..    The,    132    Harper 
Ave.,   Detroit,  Mich.     "Pelcrane,"   "Pel- 
Prometheus    Electric    Co.,    611    W.    4Snd 
St.,    New  York,    N.    Y,      "Prometheus." 
Rltter    Dental    Mfg.    Co.,    Inc.,    404   West 

Ave.,  Rochester,  N.  Y.      "Rltter." 
Santlseptlo    Mfg.    Co.,    26    Bay   St.,    New 

Brighton,   Staten  Island,  N.   Y. 
Wappler    Electric    Co..     Inc.,     1*2    Hani* 

Ave.,   Long   Island   City.   N.   Y. 
Weeks  Mfg.  Co.,  H.  O..  Hamilton,  Ohio. 
WESTERN   COIL  4  ELECTRICAL,  CO., 

300  6th  St.,  Racine,  Wis. 
White    Dental    Mfg.    Co.,    The    S.    S..    Ill 
S.   12th   St.,   Philadelphia,    Pa.     "S.   S. 
White." 
DENTAL    STERILIZERS.— See    Sterilis- 
ers, electric,  dental.  ' 

DENTAL      X-RAY       EQUIPMENT See 

X-ray   dental   chairs;   also  X-ray  units  or 
sets,    dental. 

DEN  TALITE.— Trade  name  for  dental 
lamp  manufactured  by  the  Anderson  Elec- 
tric &  Equipment  Co.,  164-1*0  Whiting  St., 
Chicago,  111. 

DENTALYTE.— Trade  name  for  dental 
lamp  manufactured  by  the  Columbia  X- 
Ray  A  Electric  Corp.,  Austin  PI.  &.  E, 
144th  St.,  New  York,  N.  Y. 

DENVER  ENGINEERING  WORKS  CO. 
THE — 30th  &  Blake  Sts.,  Denver,  Colo. 
Manufacturer  of  electric  hoists.  Business 
established  1896.  President  and  general 
manager,  Frank  E.  Shepard;  vice-president 
and  treasurer,  Edwin  S.  Xasaler,  Jr.  Sales 
representatives,  Salt  Lake  Hardware  Co., 
Salt  Lake  City,  Utah;  Collins  &  Webb. 
Los  Angeles,  Cal. 

DENVER  FIRE  CLAY  CO.— Denver 
Colo.  Manufacturer  of  fire  brick,  oil  burn- 
ers, etc.  President.  H.  O.  Bosworth;  vice- 
president,  J.  Clatra  Evans;  secretary  and 
treasurer,  H.  Landenberger.  Main  office 
and  factory.  Denver,  Colo.  Branch  offices, 
Salt  Lake  City,  Utah;  Chemists  Bldg.,  New 
York.  N.  Y. 

DENVER  SIREN.— Trade  name  for  elec- 
tric sirens  for  fire  alarms,  curfews  and 
general  signaling  service  manufactured  by 
the  Hendrle  &  Bolthoff  Mfg.  &  Supply  Co., 
Denver,  Colo. 

OENVER  TRAFFIC  SIGNAL  A  MFQ. 
CO.,  THE,— 1836  Williams  St.,  Denver, 
Colo.  Manufacturer  of  automobile  traffic 
signals.  Business  established  laiG.  Presi- 
dent, treasurer  and  general  manager,  Ed- 
win H.  Roberts;  secretary,  L.  M.  Roberta. 
DENZAR. — Trade  name  for  office  and 
store  lighting  unit  manufactured  by  the 
Beardslee  Chandelier  Mfg.  Co.,  21*  S.  Jef- 
ferson St..  Chicago,  III. 

DEPOLARIZATION.— Usually,  the  sup- 
pression of  gas  evolution  at  an  electrode 
by  placing  upon  the  electrode  or  In  the 
electrolyte  some  chemical  reagent  which 
will  react  with  and  thua  absorb,  or  pre- 
vent the  evolution  of  the  gas.  In  the  Le- 
clanche  primary  cell,  the  cathode  Is  sur- 
rounded by  lumps  of  manganese  dioxide, 
MnOi.  which  by  being  reduced  to  MnO 
furnishes  oxygen  to  unite  with  the  hydro- 
gen which  would  otherwise  be  liberated 
and  polarise  the  cell  by  covering  over  the 
cathode  and  hindering  the  passage  of  cur- 


,  Google 


DEPOLARIZERS 
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DEPOLARIZERS.  —  Substances  which 
when  placed  upon  an  electrode,  or  In  the 
electrolyte  In  contact  with  the  electrode, 
suppress  the  evolution  of  gas  upon  the 
electrode  and  thus  prevent  the  gag  bubbles 
from  covering1  the  plate,  producing  In- 
creased resistance  and  generating  back 
electromotive  force. 

DEPOSITION.— The  electrolytic  action  lr 
which  metal  In  solution  1b  precipitated  and 
deposited  upon  the  surface  of  an  electrode. 
Thin  Is  more  correctly  called  electrode  posi- 
tion, but  very  commonly  known  as  elec- 
troplating,  which  see. 

DERAILERS  OR  DERAILS.  CAR 
TRACK. — A  device  for  throwing  car  wheels 
from  the  track.  Derails  are  a  safety  de- 
vice and  are  Installed  as  a  part  of  an  In- 
terlocking system  or  protection  or  they  may 
he  thrown  In  an  emergency  by  hand.  .  They 
are  placed  at  points  of  unusual  danger. 
such  as  the  approaches  to  railroad  aross- 
lnga  or  swing  bridges.  Their  function  Is 
to  detail  the  train.  In  case  danger  signals 
have  been  Ignored,  rather  than  let  It  run 
Into  the  much  more  serious  danger  Of  a 
collision,  or  plunge  Into  the  open  draw 
of  a  bridge.  Derails  vary  In  design  from 
a  simple  switch  placed  In  one  rail  of  the 
track  and  operated  by  a  hand  lever  to 
highly  specialised  electrical  apparatus 
working  automatically  or  through  the 
tower  of  an  Interlocking  plant. 

Manufacturers: 

American  Prog  ft   Switch  Co..    The,    1028 
Main  St..  Hamilton.  Ohio.   "American." 

Cleveland  Frog  A  Crossing  Co.,  Cleveland, 
Ohio.     "Porter." 

Q  ft  C  Co..  The.  90  West  St.,  New  York, 
N.  T.      "Q  A  C." 

Railroad    Supply   Co.,    The,    103    S.    Dear- 
born St..  Chicago,   III. 

Ramapo  Iron  Works,  Hlllburn.   N.  T. 

Track  Specialties  Co.,  Inc..   29  Broadway, 
New   York,    N.   Y.      "Superior." 

i.  Jr.  ft  Co..   Inc.  William.  Eas- 


DERBY.— Trade  name  for  electric  re- 
lease box  designed  to  close  tire  doors,  etc., 
manufactured  by  the  American  Fire  Pre- 
vention Bureau,  Inc.,  1  Madison  Ave.,  New 
York.   N.  Y. 

DERBY.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio.     - 

DERBY  FIRE  SENTINEL.— Trade  name 
for  Are  alarm  rheostat  made  by  the  Amer- 
ican Fire  Prevention  Bureau,  Inc.,  1  Madi- 
son Ave..  New  York,  N.  Y. 

DERF  MFQ.  CO.,  INC.— 9  Walker  St. 
New  York,  N.  Y.  Manufacturer  of  spark 
plugs.  Business  established  1918.  Presi- 
dent and  general  manager.  Frederick  Ger- 
ken.  Jr.;  vice-president,  H.  C.  Woodruff; 
secretary  and  treasurer,  Joseph'  h.  Kgan. 
Exclusive  distributor.  Derf  Sales  Co.,  1211 
S.  Figueroa  St.,  Los  Angeles,  Cal. 

DERRICKS,  ELECTRIC Motor -operated 

derricks  are  coming  Into  use  on  large  con- 
struction Jobs  where  electric  power  Is 
available.  The  derrick  Itself  Is  practically 
""" »  whether  steam-engint 


and.    : 


the 


.aller 


i   the 


hand-opernted  derrick.  Thi 
nected  to  the  hoisting  drum  on  the  derrick 
through  rope  drive  or  belting  or  else  the 
hoisting  rope  passes  over  a  pulley  to  the 
drum  which  Is  connected  to  the  motor 
shaft  by  a  clutch.  Electric  drive  has  many 
advantages  over  engine  drive,  including 
simplicity  and  ease  of  operation  by  even 
unskilled  operatives,  elimination  of  Are  risk, 
fuel  and  water  for  the  boiler,  and  economy 
due  to  operation  only  when  power  la  needed 
without  maintaining  an  attendant  to  keep 
up  a  fire  all  night  to  prevent  freezing  of 
the  boiler. 

Manufacturers: 

American  Hoist  ft  Derrick  Co.,  St.  Paul. 
Minn. 

Bedford  Foundry  ft  Machine  Co.,  Bedford, 
Ind. 

Clyde  Iron  Works,  27th  Ave.,  W.  A  Mich- 
igan St.,  Duluth.  Minn.  (Exclusive 
distributor,  Clyde  Iron  Works  Sales  Co.) 


When  writing  to  manufacturers  please 

mention  the 
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Quaker    City   Rubber   Co.,    629   Mi 
Philadelphia,   Pa. 

DESIGN     PATENTS.— See     Patents,     de- 

DESIGNATION  STRIP.— A  strip  of  meta" 
on  a  telephone  switchboard  near  switch- 
board Jacks  made  to  hold  labels  showing 
the  kind  of  circuits  attached  to  the  Jacks. 
or  their  destination. 

DESK  FANS,  LAMPS.  TELEPHONES— 
See  Pans,  desk  and  bracket;  Lamps,  desk; 
Telephones,   desk  stand. 

DESK- FLEX.— Trade  name  for  desk 
lamp  manufactured  by  the  Aladdin  Mfg. 
Co.,  Muncle,  Ind. 

DESK,  TELEPHONE,  CHECKING— 
This  la  a  desk  which  Is  used  In  suburban 
or  in  Intercity  traffic  work  to  record  the 
calls  for  which  payment  Is  to  be  made. 
Subscribers  who  have  flat-rate  service  be- 
tween the  points  handled  do  not  call 
through  it  or  are  passed  free  by  the  use  of 
a  discriminating   time  or  other  signal. 

DESK,  TELEPHONE,  INFORMATION  — 
This  Is  the  desk  at  which  the  Information 
clerk  (operator)  works.  It  Is  equipped 
with  a  directory,  card  flies,  etc.,  and  trunk 
lines  from  the  switchboard. 

DE9KOL  IT  E,— Trade  name  for  desk 
lamp  manufactured  by  the  Ovallte  Co.,  313 
E.  22nd  St.,  New  York,  N.  Y. 

DESKS,  TELEPHONE,  CHIEF  OPERA- 
TOR'S, MONITOR'S  AND  SUPERVISOR'S 
—The  chief  operator's  desk  Is  usually  lo- 
cated In  the  operating  room  In  such  s 
position  as  to  command  a  view  of  the  entire 
room.  As  the  chief  operator  has  charge  o| 
employing  new  operators,  preparing  re- 
ports, attending  to  complaints,  keeping 
records  of  individual  work  and  conduct  of 
the  operating  force  and  supervising  some 
calls,  the  desk  is  a  combination  of  writing 
desk  and  telephone  equipment.  The  tele- 
phone equipment  is  used  for  monitor  or 
supervisory  work  and  permits  the  person 
at  the  desk  to  talk  to  any  of  the  operators, 
or  to  listen  to  their  work  and  conversation 
without  their  knowledge.  Special  equip- 
ment Is  required  in  order  that  the  connec- 
tions may  be  completed  without  the  usual 
click  being  noticed. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago.  111. 

Federal  Telephone  A  Telegraph  Co., 
Buffalo,  N.  Y.     "Federal." 

KBLLOQQ  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  A  Aberdeen  Sis..  Chicago, 
111.    (See  display  adv.  page  1327.) 

Stromberg- Carlson  Telephone  Mfg.  Co.. 
1060  University  Ave.,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  196  Broadway. 
New  York,  N.  Y. 

DESKS,  TELEPHONE,  WIRE  CHIEF'S 
—Wire  chiefs  desks  are  used  In  smaller 
exchanges  and  In  some  large  exchanges  to 
provide  a  convenient  arrangement  of  test- 
ing equipment  and  instruments  necessary 
in  line  maintenance  and  trouble  finding.  It 
Is  merely  a  desk  located  near  the  dlstribut- 

minal  room.  The  desk  Is  equipped  with  all 
the  necessary  keys,  line  Jacks,  testing  cir- 
cuits, voltmeter,  lamps,  bridge  connections, 
etc.,  and  enables  the  wire  chief  to  deter- 
mine the  approximate  place  and  cause  of 
trouble.  In  some  large  exchanges  a  sepa- 
rate test  panel  Is  used  In  place  of  the  desk. 

Manufacturers; 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo, N.  Y.    "Federal." 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  A  Aberdeen  Sts.,  Chicago, 
111.     (See  display  adv.   page  1327.) 

Stromberg- Carlson  Telephone  Mfg.  Co. 
1060  University  Ave.,  Rochester,  N.  Y. 

Western  Electric  Co.,  Inc.,  196  Broadway. 
New  York,  N.  Y. 

DES  MOINES  ELATERITE— Tradename 
for  Insulating  paints  manufactured  by  the 
Elaterite  Paint  A  Mfg.  Co.,  W.  11th  ft 
Market  Sta.,  Des  Moines,  Iowa. 

DESMOND  INCANDESCENT  LAMP 
CO.— 719-21  Bergen  Ave.,  Jersey  City,  N. 
J.    Manufacturer  of  Incandescent  lamps. 

DESMOND.  STEPHAN  MFQ.  CO.— Ur- 
bana.  Ohio.  Manufacturer  of  grinding  and 
emery  wheel  dressers.  President,  George 
McConnell. 


DESPATCH   MFO.   CO 116-122  1st  Ave. 

N..  Minneapolis.  Minn.  Manufacturer  of 
electric  cooking  and  heating  appliances- 
President  and  treasurer.  A.  E.  Qrapp;  vice- 
president,  R.  E.  Ablberg:   secretary.   H.  L. 

DETECTIVE  DICTOGRAPH.  —  Trade 
name  for  telephonic  listeners  for  detectives 
manufactured  by  the  Dictograph  Products 
Corp.,  220  W.  12nd  St..  New  York.  N.  Y. 

DETECTOR.  SUBMARINE.— A  telephonic 
device  used  to  tell  from  which  direction  an 
underwater  sound  Is  coming.  Two  micro- 
phone cells  are  placed  on  the  submerged 
forward  part  of  a  ship,  one  on  the  right 
side  and  the  other  on  the  left  side.  One 
transmitter  actuates  a  receiver  worn  on 
one  ear  or  the  observer.  The  other  micro- 
phone cell  actuates  another  receiver  worn 
by  the  same  observer  on  the  other  ear.  All 
underwater  sounds  are  thus  heard  by  the 
observer.  He  listens  to  that  particular 
sound  In  which  he  la  Interested  and  cuts 
out  each  receiver  alternately.  If  the  sound 
la  equal  In  loudness  in  both  ears,  the  source 
is  straight  ahead.  If  It  is  louder  In  the 
right  ear,  the  source  is  oft  to  the  right.  By 
turning  the  ship  to  the  right  or  left  the 
direction  can  be  ascertained.  For  manu- 
facturers, see  Telephonic  detectors  for  aub 


DETECTORS,  FIRE.— See  Alarms,  Are. 

DETECTORS,   GROUND These  are   de- 

'Ices  used   in   connection  with   ungrounded 


tion  to  ground.  D-c. -ground  detectors  are 
essentially  differentially  wound  d-c.  volt- 
meters; one  end  of  each  coll  Is  grounded 
and  the  other  two  ends  are  connected 
(through  Incandescent  lamps)  respectively 
to  the  two  sides  of  the  system.  For  low- 
voltage  a-c.  circuits  ground  detectors  are 
also  differentially  wound  voltmeters  con- 
nected as  Indicated  above.  On  high-voltage 
a-c.  circuits  electrostatic  Instruments  are 
used.  For  single-phase  systems,  the  elec- 
trostatic detector  consists  of  three  vanes, 
two  fixed  and  one  movable;  the  two  fixed 
vanea  are  connected  to  the  two  respective 
sides  of  the  circuit  and  the  movable  vane 
Is  grounded.  When  an  accidental  ground 
occurs  on  either  side  or  the  line,  the  corre- 
sponding fixed  vane  and  the  movable  vane 
become  of  like  polarity,  hence  the  movable 
vane  deflects  and  Indicates  a  ground.  If 
the  instrument  Is  calibrated,  the  deflection 
will  give  an  Indication  of  the  character  or 
completeness  of  the  ground.  For  three- 
phase  systems  a  similar  device  is  used: 
there  are  three  fixed  vanes  and  a  spherical 
movable  vane  which  Is  grounded.  Another 
type  of  ground  detector  has  been  developed 
tor  voltages  from  16,000  to  100,000,  which 
Indicates  a  ground  by  the  absence  of  a 
luminous  discharge.  This  detector  consists 
of  a  rare  fled -gnu  bulb  Into  which  are 
sealed  two  electrodes,  one  connected  to  one 
side  of  line,  while  the  other  Is  grounded. 
In  normal  operation  the  charging  current  to 
ground  produces  a  luminous  discharge  in 
the  bulb;  when  the  line  Is  grounded,  how- 
ever, the  potential  of  the  two  electrodes  Is 
the  same  and  the  discharge  ceases. 
Manufacturers: 
Canadian  General   Electric  Co.,   Ltd.,   £12 

King  St.,  W-.  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  ft  Myler  Sts..  Hamilton,  Ont.,  Can. 
"Westlnghouse." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.    A  complete  line  of  electro- 
static   ground    detectors    including   sin- 
gle and   polyphase  Instruments.     (Bul- 
letin    46046.)       See    adv.     pages     1203- 
1226.— Adv. 
WESTINGHOUSE    ELJSCTRIC    A    MF3. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1396-1402.) 
Weston   Electrical  Instrument   Co.,  Wav- 

erly  Park,  Newark,  N.  J. 
DETECTORS,  RADIO.— A  device  for  de- 
tecting and  rectifying  the  high-frequency 
energy  absorbed  at  a  radio  receiving  sta- 
tion. There  are  many  devices  used  as 
detectors,  the  moat  common  of  which  are 
the  crystal  detector  and  the  electron  tube, 
the  latter  being  by  far  the  superior  and 
now  most  used. 

In  the  crystal  detector,  use  Is  made  of 
rectifying  action  which  exists  at  the  point 
of  contact  of  certain  crystals  with  a  metal 
wire.  Some  of  the  crystalline  substances 
possessing  this  property  are  carborundum, 
galena  ore.  Iron  pyrites  and  silicon.  In  the 
electron  tube  detector  use  is  made  of  the 
rectifying  action  which  exists  between  the 
grid  end  filament  or  of  the  nonlinear  char- 
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icteristics  of  the  grid  voltage  plate-current 
curve.  See  Electron  tubes  Tor  further  de- 
tails. 

Manufacturers: 

Acme  Apparatus  Co.,  17  Windsor  St., 
Cambridge,  Mass.    "Acme." 

Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.     "Amco." 

American  Radio  A  Research  Corp.,  21 
Park  Row.  New  York,  N.  Y. 

Bowman  A  Co.,  A.  W.,  23  Church  St.. 
Cambridge,  Haas.  (Exclusive  distribu- 
tor. Franklin  Sales  Co.,  26  N.  Franklin 
St..  Chicago.  111.) 

Bunnell  ft  Co.,  J.  H.,  12  Park  Place.  New 
York,  N.  Y.     "Bunnell."  "Jove." 

Chicago  Radio  Laboratory.  Ravens  wood 
A   Schrelber  Ave*.,  Chicago,  111.     "Am- 

Clapp- East  ham  Co.,  US  Main  St..  Cam- 
bridge. Mass. 

Connecticut  Telephone  ft  Electric  Co., 
Meriden,  Conn.     "Crystaloi." 

Cramer  &  Swain,  291  s  N.  16th  St., 
Omaha,  Nebr. 

DeForest,  Loc.  Inc.,  451  3rd  St.,  San 
Franclsoo,  Cal. 

De  Forest  Radio  Telephone  ft  Telegraph 
Co..  HIS  Sedgwick  Ave.,  New  York 
N.  Y. 

Eastern  Precision  Electrical  Instrument 
Co..  68-T1  Observer  St..  Rockvllte  Cen- 
tre, N.  Y. 

Federal  Telephone  ft  Telegraph  Co..  Buf- 
falo, N.  Y.    "Federal." 

General  Radio  Co,  11  Windsor  St.,  Cam- 
bridge, Mass. 

Gilbert  Co.,  The  A.  C,  Blatchley  Ave.. 
New  Haven,  Conn. 

Gray  ft  Danlelson  Mfg.  Co.,  STB  Howard 
St..  San  Francisco.  Cal. 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
"■-"--—     Tank     Bldg..     EJmhurHt,     III. 

I..  INC..  A.  H-,  70  1 

_:lvd.,    Richmond    HI1L    N.    Y.         

Radio." 

International  X-Ray  Corp..  92$  Broadway, 
New  York,  N.  Y. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cal. 

Kllbourne  ft  Clark  Mfg.  Co..  3461  E.  Mar- 
ginal Way,  Seattle,  Wash.     "K  A  C." 

Klltxen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racine,  Wis. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PI.,  New  York,  N.  Y. 

Mercury  Radio  Appliance  Co..  872  Broad- 
way, Brooklyn,  N.  Y.     "Meraco." 

Modern  Radio  Equipment  Co.,  27  9.  Broad 
St.,  Elisabeth,  N.  J.    "Modem." 

Murdock  Co.,  William  J.,  Everett  Ave.  ft 
Carter  St.,  Chelsea,  Mass.     "Murdock." 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 

Radio  Electric  Co.,  The,  3 SOT  Sth  Ave., 
Pittsburgh.  Pa. 

Radio  Service  ft  Mfg.  Co..  464  Merrick 
Rd..    Lynbrook,    L.    I.,    N.    Y.      "Radio 

SIGNAL,  ELECTRIC  MFG.  CO.,  Menomi- 
nee, Mich.     "Signal." 
Simon.  Emll  J.,  217  Broadway,  New  York, 

N.  Y. 
Wireless    Mfg.    Co..    619    4th   St.,    N.    W.. 

Canton.   Ohio.      "Wlmco." 
Wireless    Specialty    Apparatus    Co..    C    A 

Fargo  Sts..  Boston,  Mass. 
DETECTORS,    TERMINAL   OR    POLAR- 
ITY— Before  connecting;  direct- current  cir- 
cuits for  storage-battery  and  electrochem- 
ical work  It  Is  often  necessary  to  determine 
the  polarity  of  the  circuits.     If  the  circuit 
Is   remote   from   the   power   source   or   for 
other  reasons  difficult  to  trace  as  to  polar- 
ity, a  terminal  or  polarity  detector  may  be 
used  for  this  determination.     These  detec- 
tors are  simple  In  construction  and  usually 
small    and   compact    so    that    they    may    be 
conveniently  carried  about  In  the  pocket. 
M  a  rtuf  acturers : 
Canadian  General  Electric  Co.,  Ltd.,   212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Manhattan  Electrical  Supply  Co..  Inc.,  IT 
Park   PI.,    New   York,    N.    Y.      "Man- 
hattan." 
DETECTORS,     WATCHMEN'S     TIME.- 
These  are  portable  mechanical  devices,  the 
purpose  of  which  is  to  produce  an  accurate 
record  of  the  watchman's  patrol.     They  are 
often    called    watchmen's    portable    clocks. 
They  record,  on   sealed  dials,   the  time  of 
each   visit   the   watchman   makes   to   each 
station.      The   paper  dial   upon   which   the 


device  being  carried  on  a  belt  by  the 
watchman  in  making  his  rounds.  The  rec- 
ord Is  usually  embossed  on  the  dial  b) 
Inserting  a  key  or  other  simple  device  per- 
manently attached  at  the  various  station* 
on  the  beat.  As  each  embossed  symbol 
generally  a  number  or  letter.  Is  different 
the  paper  dial  provides  an  accurate  record 
of  each  visit  to  each  station  and  the  time 
of  the  visit.  To  prevent  tampering  with 
the  recording  device  (he  instruments  are 
usually  so  constructed  as  to  register  on 
the  dial  any  attempt  to  open  or  otherwise 
tamper  with  the  Instrument. 

Electrical  watchmen's  recording  ay  sterna 
are  .  in  many  respects  superior  to  these 
portable  clocks,  though  the  latter  are  in 
considerable  use.  For  electrical  systems 
see  Clocks,  electric,  watchmen's  time  re- 
cording:  also  Boxes,  watchmen's  signal. 

Manufacturers: 

American  Watchman's  Clock  Co.,  16P 
Nassau  St.,  New  York,  N.   Y.      "Amer- 


Watchman's     Time     Detector 

Co.,  3402  Perkins  Ave..  Cleveland.  Ohio. 
"Cleveland  Magneto." 
Eco  Clock  Co.,  1ST  Congress  St.,  Boston, 

Mass. 
EDWARDS  ft   CO.,   INC.,    140th  &   Exte- 
rior Sts.,  New  York.  N.  Y. 
Hardlnge    Bros..    Chicago,    111. 
Hausberg,   E.    O..    40   Maiden   Lane.    New 

York.  N.  Y.  ■Guardian." 
DETERIORATION  OF  ELECTROLYTE 
—The  gradual  accumulation  of  impurities 
In  an  electrolyte  which  renders  it  more  and 
more  difficult  to  plate  pure  metal  from  it 
When  the  contamination  has  reached  a 
certain  point  It  becomes  necessary  to  re- 
move part  or  all  of  the  electrolyte  for  puri- 
fication. Older  practice  was  to  remove  It 
all.  at  long  intervale;  more  modern  practice 
Is  to  remove  a  part  at  frequent  Intervals. 

DETINNINQ.— The  removal  Of  the  thin 
coating  of  tin  on  tin  scrap,  In  order  to  save 
the  tin  and  make  the  iron  or  steel  fit  for 
use  In  a  steel  furnace.  The  tin  scrap  la 
put  Into  crates,  and  Immersed  as  anode  in 
a  solution  containing  tin  salts  and  aloe 
usually  other  metallic  salts,  such  as  sodium 
chloride,  to  make  it  more  conducting. 
Metallic  tin  dissolved  at  the  anode  Is  plated 


.__  ....  _  , ..table  cathod 
mossy  tin,  which  Is  co 
pressed,  and  melted  down. 

DETONATORS,  ELECTRIC  BLASTING 
—A  cylindrical  copper  shell  having  at  one 
end  a  charge  of  fulminate  of  mercury  (a 
powerful  explosive).  Two  insulated  copper 
wires  held  together  by  a  sulphur  bridge  are 
Inserted  In  the  other  end  of  the  tube.  A 
flne  fuse  wire  across  the  wire  ends  Is  sur- 
rounded by  gun-cotton.  A  current  of  elec- 
tricity heats  the  fuse  wire,  ignites  the 
gun-cotton  and  explodes  the  fulminate, 
which  sets  olt  the  main  blasting  charge. 
These  detonators  are  often  called  fuse  caps 
or  priming  caps.  Similar  detonators  an 
also  used  In  exploding  naval  and  military 
shells  and  bombs. 

Aetna  Explosives  Co.,  Inc.,  120  Broadway. 

New  York.  N.  Y.     "Lion." 
Atlas    Powder    Co.,     140    N.     Broad     St.. 

Philadelphia.  Pa. 
Du    Pont    de    Nemours    A   Co.,    E.    I.    Du 
Pont    Bldg..     Wilmington,     Del.       "Vic- 
tor," "Pul  Up,"   "U.  S.  Standard." 
New  York  Blasting  Supply  Co.,  11  Broad- 
way. New  York,  N.  Y.     "Nuyork." 
DETRICK    CO.,    M.    H.— 156    E.    Superloi 
St.,  Chicago.  111.     Manufacturer  of  fire  brick 
and     ash    conveyors.       President,     M.     H. 
Detrlck;  vice-president.  W.  Classman;  sec- 
retary,    L,     Ryan;     treasurer    and    general 
manager,  L.  Hosbein. 

DETRICK. HAGAN— Trade  name  for  ash 
conveyors  manufactured  by  the  M.  H. 
Detrlck   Co..    IBS    E.    Superior    St.,   Chicago. 

in. 

DETROIT.— Trade  name  for  steam  trape 
manufactured  by  the  American  Blower  Co., 
Detroit.  Mich. 

DETROIT.— Trade  name  for  boilers 
tanks,  feed  water  heaters  and  separatore 
manufactured  by  John  Brennan  A  Co.,  24th 
St.  ft  M.  C.  R.  R-,  Detroit,  Mich. 

DETROIT,— Trade  name  for  electrically 
lighted  computing  and  weighing  scales 
manufactured  by  the  Detroit  Automatit 
Scale  Co.,  32  Antletam  St.,  Detroit.  Mich. 

DETROIT. — Trade   name   for  spark   coils 


DETROIT Trade  name  for  electric  fur- 
naces made  by  the  Detroit  Electric  Fur- 
nace Co..   S42   Book  Bldg.,   Detroit.  Mich. 

DETROIT.— Trade  name  for  electric 
branding  irons  made  by  the  Detroit  Elec- 
trical Branding  Iron  Co.,  205  Grlawold  St., 
Detroit,  Mich. 

DETROIT.— Trade  name  for  electric 
hoisting  machinery  made  by  the  Detroit 
Hoist  ft  Machine  Co.,  Morrow  ft  Mam  ton 
Sts.,  Detroit.  Mich. 

DETROIT Trade  name  for  rubber-cov- 
ered wires  manufactured  by  the  Detroit 
Insulated  Wlra  Co.,  Wesson  Ave.  ft  Albert 
St..  Detroit,  Mich. 

DETROIT.— Trade  name  for  oiling  de- 
vices manufactured  by  the  Detroit  Lubri- 
cator Co..  Trumbull,  Lincoln,  Marquette  A 
Viaduct.  Detroit,   Mich. 

DETROIT. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  ft 
Son.  Parkersburg,  W.  Va. 

DETROIT  AUTOMATIC  SCALE  CO.— 32 
Mich.  Manufacturer 
omputlng  and  welgh- 
of  Computing-Tabu- 
lating-Recording  Co.,  60  Broad  St.,  New 
York,  N.  Y. 

DETROIT  COIL  CO.— Detroit.  Mich. 
Manufacturer  of  spark  colls  and  battery 
switches.  Business  established  1911.  Pres- 
ident, treasurer  and  general  manager,  C. 
C.  Cleverdon:  vice-president,  J.  R.  Clever- 
don:  secretary,  J.  F.  Stobbe.  Main  office 
and  factory,  439-447  Fort  St.,  E..  Detroit, 
Mich.  Branch  office,  Canadian  Coll  Co., 
Ltd..  Walkervllle,  Ont..  Can. 

DETROIT  ELECTRIC  CO.— Detroit, 
Mich.  Manufacturer  of  electric  pleasure 
vehicles. 

DETROIT  ELECTRIC  FURNACE  CO.— 
$42  Book  Bldg.,  Detroit,  Mich.  Manufac- 
turer of  electric  furnaces.  Business  estab- 
lished IBIS.  President  and  general  man- 
ager. E.  L.  Crosby:  vice-president,  O.  F. 
Flumcrfelt;  secretary,  E.  J.  Raybould; 
treasurer,  C-  B.  Bonn. 

DETROIT  ELECTRICAL  BRANDING 
IRON  CO — 206  Griswold  St.,  Detroit.  Mich. 
Manufacturer  of  electric  branding  Irons. 
Business  established  1320.  President,  A  E. 
Gutman:  vice-president,  C.  V.  Zimmerman; 
secretary,  A.  C.  Wortley;  treasurer.  Joseph 
B.    Goldberg:    general   manager,   G.   S.   Tot- 

DETROIT     HOIST    ft     MACHINE    CO.— 

Morrow  ft  Mars  ton  Sts.,  Detroit.  Mich. 
Manufacturer  of  compressed  air  and  elec- 
tric hoisting  machinery.  Business  estab- 
lished 1906.  President  and  general  man- 
ager, J.  C.  Fleming;  vice-president,  Theo- 
dore  Beyster;   secretary  and   treasurer,   F. 


Manufacturer  of  rubber- covered  wire 
President.  J.  H.  Hunter;  vice-president,  J. 
G.  Splane;  treasurer.  W.  G.  Dalglelsh;  sates 
manager,  C.  C.  Gray.  Sales  representa- 
tives, William  P.  Crockett  Co.,  411  S. 
Jefferson  St..  Chicago.  III.:  L.  A.  Woolley, 
Inc.,  S3  Ellicott  St.,  Buffalo,  N.  Y.;  R.  S. 
Wakefield,  222  Interurban  Bldg.,  Dallas. 
Tex.;  L.  P.  Clark.  1307  Race  St.,  Philadel- 
phia. Pa.:  Robertson  Supply  Co..  2317  1st 
Ave..  Birmingham.  Ala.;  Davis- Cottrell  Co., 
332  1st  Ave.,  Birmingham,  Ala.;  Baker- 
Joelyn  Co.,  183  1st  St.,  San  Francisco,  Cal.; 
330  Axusa  St.,  Los  Angeles,  Cal.;  526  1st 
Ave.,  S.,  Seattle.  Wash. 

DETROIT  LUBRICATOR  CO.— Trumbull 
Lincoln.  Marquette  ft  Viaduct,  Detroit, 
Mich.        Manufacturer     of     oiling     devices. 

Hodges;  vice-presidents,  C.  B.  Hodges.  H 
1.  Lord.  F.  C.  Blanchard;  secretary  and 
treasurer,  F.  W.  Hodge:  sales  manager,  H. 
L  Lord. 


Ga. 

DETROIT  PRESSED  STEEL  CO.— 6680 
ML  Elliott  Ave.,  Detroit.  Mich.  Manufac- 
turer of  wheels  for  electric  vehicles  and 
trucks  and  steel  stampings.  President, 
Hubert  B.  Hoyt;  vice-president,  Carl  H.  L. 
Fllntermann;  treasurer,  Rudolph  Flinter- 
mann;   secretary,    Howard   A.  Coffin. 

DETROIT  SHOW  CASE  CO.— 16  64 -HOC 
W.  Fort  St.,  Detroit.  Mich.  Manufacturer 
of  showcases  for  electrical  stores  PreM- 
dent.    John    Pets;    vice -president.    Edward 
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Bland;  secretary  and  treasurer.  Herbert 
MaJott. 

DETROIT  STEEL  CASTING  CO.— De- 
troit, Mich.  Manufacturer  of  steel  castings 
for  electrical  machinery. 

DETROIT  STOKER  CO.— Detroit.  Mich 
Manufacturer    of   boiler    furnaces    and    me- 

1900.  President  and  general  manager,  W. 
H.  Rea;  vice-president.  J.  W.  Thompson; 
secretary  and  treasurer.  W.  H.  Rlccks. 
Main  office.  Woodward  &  Horton  Aves.. 
Detroit.  Mich.  Branch  offices.  New  York. 
N.  Y.;  Boston,  Mass.:  Philadelphia.  Pa.: 
Cleveland,  Ohio;  Chicago,  III.;  Atlanta,  Ga.: 
Cincinnati,  Ohio. 

DETROIT  TWIST  DRILL  CO.— Detroit 
Mich.  Manufacturer  of  twist  drills,  ream- 
ers and  special  tools.  Business  established 
1894.  President.  Mulr  B.  Snow;  vice-presi- 
dent, Lewia,  H.  Jones;  treasurer.  H.  H. 
Sanger:  secretary.  P.  C.  Hill.  Main  office 
and  factory.  Fort  St.  West  at  Hth  St.. 
Detroit.  Mich.  Branch  office.  45  Warren 
St..  New  York,  N.  Y. 

DETROIT  VELOCITY.— Trade  name  for 
Irather  belting  manufactured  by  the  Detroit 
Oak  Belting  Co..   Detroit.  Mich. 

DEUSE.  J.  S.— Chester.  Conn.  Manufac- 
turer of  electricians'  and  bell  hangers'  bits, 
gimlets,  etc.     Business  established  1S87. 

DeVEAU.— Trade  name  for  electric  sig- 
naling and  telephone  apparatus  manufac- 
tured by  Stanley  &  Patterson,  34  Huben 
St.,  New  York,  N.  Y. 

DeVEAU   INTERTALK Trade  name  foi 

intercommunicating  telephones  manufac- 
tured by  Stanley  &  Patterson,  34  Hubert 
St..  New  York,  N.  Y. 

DaVEAU  INTERTALK  MAONIPHONE 
—Trade  name  for  loud -speaking  telephone 
manufactured  by  Stanley  &.  Patterson,  34 
Hubert  St.,  New  York.  N.  Y. 

DEVERALL  PERFECTION  MFQ.  CO.— 
Caton  Ave.  &  E.  8th  St..  Brooklyn,  N.  Y. 
Manufacturer  of  oilers.  President,  I.  Zim- 
mermann;  secretary.  L.  Zlmmermann; 
treasurer,   J.   Zlmmermann. 

DEVIATION  OR  DISTORTION  FACTOR 
—The  deviation  or  distort  ion -factor  of  a 
wave  Is  the  ratio  of  the  maximum  differ- 
ence between  corresponding  ordl nates  of 
the  wave  and  of  the  equivalent  _'~ "      


laxlmum  ordln 


of  equal  length, 
of  the  equivalent 
are  superposed  in  such  a  way  as  to  make 
this  maximum  difference  as  small  as  pos- 
sible. 

DE  VILBIS8  MFQ.  CO.,  THE.— 375r 
Detroit  Ave.,  Toledo.  Ohio.  Manufacturer 
of  pneumatic  paint  spraying  machines. 
Business  established  1888. 

DEVINE     CO.,     J.     P.— Buffalo,      N.      Y 

PresldenL  J.  P.  Devlnel  vice-president  C. 
P.  Devine;  treasurer,  H.  B.  Lauman:  sales 
manager.  L.  W.  Graves.  Main  office,  1372 
Clinton  St.,  Buffalo.  N.  Y.  Branch  office. 
BO  E.  42nd  St.,  New  York.  N.  Y.  Sales 
representative,  C.  B.  Acfujson,  1368  Peoples 
(iaa  Bldg.,  Chicago.  111. 

DEVO Trade  name  for  gaskets  manu- 
factured by  the  Goetze  Gasket  &  Packing 
Co.,   Georges  Head,    New   Brunswick,   N.   J 

DEVOE  ELECTRIC  SWITCH  CO.,  THE 
—414  Notre  Dame  St..  W.,  Montreal,  Que.. 
Can.  Manufacturer  of  knife  switches, 
switchboards,  panelboards,  steel  nnd  wood 
cabinets  and  other  electrical  specialties 
Business  established  1902.  General  man- 
ager. R.  Moncel. 

DE  VRY  CORP.— Chicago,  111.  Manufac- 
turer of  generators,  motion-picture  ma- 
chines and  stereoptlcons.  Business  ealab- 
lished  1910.  President.  Herman  A.  De  Vry; 
vice-president  and  secretary.  Bernard  Dc- 
Vry;  treasurer  and  general  manager,  H.  C. 
Inbell;  sales  manager,  A.  E,  Gundolach. 
Main  office,  1250  Morlanna  St..  Chicago 
111.  Branch  office,  141  W.  42nd  St.,  New 
York,  N.  Y.  Sales  representatives. 
Schweig-Engel  Film  Corp.,  4927  Delmar 
Blvd..  St.  Louis,  Mo.;  Atlas  Educational 
Film  Co..  821  Market  St.,  San  Francisco. 
Cal.;  John  W.  Graham  &  Co..  Spokane 
Wash.;  Service  Film  &  Supply  Co..  393  Oak 
St.,  Portland,  Ore.;  W.  H,  ShurtlifT  Co.. 
514  Clift  Bldg..  Salt  Lake  City,  Utah: 
Equitable  Film  Corp.,  92S  Main  St..  Kan- 
sas City.  Mo.:  Harcol  Film  Co..  330  Camp 
St..  New  Orleans,  La.;  D.  F.  Parker.  1928 
Main  St..  Dallas,  Tex.;  J.  A.  Edwards.  4039 
Wentworth    Ave.,    S..    Minneapolis,    Minn.: 


John  T.  Mlllen,  724  Penobscot  Bldg.,  De- 
troit, Mich.;  Visual  Equipment  Co..  306 
Youngerman  Bldg.,  Des  Moines.  Iowa; 
Pittsburgh  Commercial  Motion  Picture  Co.. 
1010  Forbes  St.,  Pittsburgh,  Pa. ;  Lewy 
Studios,  217  N.  Liberty  St..  Baltimore,  Md.; 
E,  F,  Farrlngton.  1108  Boylston  St.,  Boston, 
Mass. 

OEWES  CO.,  THE  A.— 199  Lafayette  St. 
New  York.  N.  Y.  Manufacturer  of  flexible 
metallic  conduit  and  armored  cable.  Busi- 
ness established  1908.  President.  W.  L. 
Lyman:  vice-president,  O.  D.  Frost;  secre- 
tary, treasurer  and  general  manager. 
Charles  Fisk;  sales  manager.  O.  N.  Dun- 
bar. Sales  representative.  D-E  Distribut- 
ing Co.,  9  S.  Clinton  St..  Chicago.  III. 

DEWSBERRY,  R.  A.— 1932-36  W.  Lake 
"       Chicago.    111.      Manufacturer  of  motor- 


driver, 
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Business  established  1903.  President,  T, 
O.  Gaines;  vice-president,  W.  H.  George; 
secretary,  treasurer  and  general  manacer. 
R.  D.  Hunt;  sales  manager,  J.  W,  Ward. 
Branch  offices  and  warehouses.  Toledo. 
Ohio:  Albany,  N.  Y.:  Peoria.  III.  Sales 
represents  ttves.  Fairbanks.  Morse  &  Co. 
Kansas  City.  Mo.,  and  St.  Louis.  Mo.;  Lee 
Colt  Andreeaen  Hardware  Co..  Omaha. 
Neb.:  Jonney.  Semple,  Hill  &  Co..  Minne- 
opolls.  Minn.:  M.  Keller  &  Co..  Portland, 
Ore.:  Spokane.  Wash.:  Seattle.  Wash.;  Gen- 
eral Paper  &  Supply  Co.,  Madison,  Wis. 

DEXTER. REYNOLDS  MFO.  CO.,  INC. 
—128  N.  Wells  St.,  Chicago.  111.  Manufac- 
turer of  electric  washing  machines  and 
cleats.  Business  established  1921.  Presi- 
dent and  sales  manager,  C.  H.  Reynolds; 
*      V.    Kerrigan;    treasurer,    A. 


L.    Dexter. 

DEXTRO.— Trad< 

manufactured    by    the    I.unkenhelmer    Co. 


Cincinnati,  Ohio.' 

DE     ZENQ     STANDARD     CO Camden, 

N.  J.  Manufacturer  of  diagnostic  lamps 
for  eye.  ear  and  throat. 

DFC— Trade  name  for  fire  brick,  oil 
burners,  etc.,  manufactured  by  the  Denver 
Fire  Clay  Co..  Denver,  Colo. 

D.  O.  D.  P.— Abbreviation  for  deep- 
grooved  double -petticoat  as  applied  to  In- 
sulators of  distribution  lines.  For  triple- 
the   form   D.   G.   T.   P.   is 


D.  H.  EGVPTIAN.— Trade  name  for  fiber 
specialties  manur»rtured  by  the  Delaware 
Hard  Fibre  Co.,  Wilmington.  Del. 

DIAL.  CALLING,  AUTOMATIC  TELE- 
PHONE.—That  part  of  an  automatic  catl- 
ing device  which  is  rotated  by  the  sub- 
scriber In  sending  n  call.  A  numbered 
plate  Is  placed  under  the  moving  part  to 
Indicate  the  proper  number.  The  art  of 
calling  a  number  ii  known  as  "flinNne" 
The  proper  procedure  to  operate  ■  rtlnl 
calling  device  in  making  n  call  In 


mil  tic 
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"3B4".    r 

nlace  the  linger  |n  the  di; 

et-r  stop 

frei 

be   seeuren.   or  no  number  at    nil.     If  sner 

for  one  -ivcind.  remove  it  again  and  din' 
the    number  over  again. 

DIALS.  ELECTRICAL  INSTRUMENT.- 
Dials  are  graduated  plafes.  utrini  or  paper 
or  other  surfaces  over  which  the  nolnter 
of  an  instrument  moves.  On  indicating 
instruments  the  dials  are  very  enmmonlv 
called  scales.  On  some  resistance  boxes 
and  potentiometer*  the  value  of  the  re- 
sistance In  the  circuit  Is  also  Indicated  on 
circular  dials.  Dials  on  swltrhbnard  instru- 
ments are  often  Illuminated  to  facilitate 
reading  at  a  distance.  For  the  same  rea- 
son some  dials  nre  black  with  white  figures 

Manufacturers: 

Adams    Morgnn    Co..    Alvin    Place.    Upper 

AmerL 

Pnrk  Row.   New    .    . 

Bowman  &  Co..  A.  W..  23  Church  St., 
Cambridge,  Mass.  (For  radio.)  (Ex- 
elusive  distributor,  Franklin  Sales  Co., 
26  N.  Franklin  St..  Chicago,  nl.) 


app-Eastbam   Co.,    139   Main   St.,  Cam- 
bridge, Mass. 

Plate  &  Engraving  Co.,  1749 

Chicago.   III. 


Electro-Chemical      Engraving      Co.,      The 

440-458   19th  St.,   Brooklyn.  N.  Y. 
Grny  &    Danirlson   Mfg.   Co..   579   Howard 

Hepburn  Telephone  Mfg-.  Co.,  The,  325 
S.  Dearborn  St..  Chicago.  III. 

Klltien  Radio  Mfg.  Co..  Inc.,  Flett  Ave., 
Racine.    Wis. 

Metallograph  Corp.,  The,  1100  Brook 
Ave..    New   York,    N.    Y. 

Parkin   Mfg.   Co.,    San  Rafael,  Cal. 

Somcrvllle  Radio  Laboratory,  102  Heath 
St..   Somerville,   Mass. 

Western  Radio  Electric  Co..  550  8.  Flow- 
er St.,  Los  Angeles,  Cal.     "Wearad." 

DIALS.  LUMINOUS.— Watch,  clock  and 
Instrument    dials    are    made    luminous    by 

hands  or  indicating  pointer  with  n.  com- 
pound which  absorbs  light  and  when  In 
darkness   gives  off  a  phosphorescent   glow. 

which  Is  a  trade  secret.  In  the  cheaper 
grades  contain  no  radium  but  in  the  bet- 
ter grades  a  very  minute  quantity  of  that 


DIALS,  WATT-HOUR  METER.— These 
are  the  enameled  and  graduated  circles 
over  which  the  hands  move,  or  on  which  is 
Indicated  the  amount  of  energy  that  has 
been  delivered.  The  dial  bands  arc  the 
rotating  pointers  that  move  over  the  dials. 
'   *  "  leled  plate  upon 


e   di. 


which  the  dials  are  graduated,    it  c 
four  or  five  circular  dials. 

Crowe  Name  Plate  &  Engraving  Co.,  1749 

Graee  St..  Chicago,  111. 
Electro -Chemical     Engraving     Co..     The, 

440-458  19th  St.,  Brooklyn.  N.  Y. 
Metallograph      Corp..     The,      1100      Brook 

Ave.,   New   York.   N.  Y. 
Premier    Metal    Etching   Co..    Hth    St.    A 
Van  Alst  Ave.,  Long  Island  City,  N,  Y. 
'■Premier." 
WICSTINiS  HOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.    pages    1395-1402.) 
OIAMAONET1C    BODIES.- -Those    whose 
permeability  Is  less  than   unity.     The  per- 
meability of  free  space   Is   taken   as  unity. 
Bismuth  Is  an  example  of  dlamagnetlc  sub- 
stances.   Also  see  Permeability. 

DIAMO-CARBO.— Trade  name  for  grind- 
Ins  wheel  dressers  manufactured  by  the 
Desmonfl-Stephan  Mfg.  Co..  Urbano.  Ohio. 
DIAMOND.— Trade  name  for  motor- 
driven  paper  cutter  for  printers  manufac- 
tured bv  the  Challenge  Machinery.  Co.. 
Grand   Haven,   Mich. 

DIAMOND.— Trade  name  for  lightning 
mds  manufactured  by  the  Diamond  Cable 
Co..  Bourhon.  Ind. 

DIAMOND.— Trade  name  for  chains  and 
sprockets  for  power  transmission  manufac- 
tured by  the  Diamond  Chain  &  Mfg.  Co.. 
502  Kentucky  Ave..  Indianapolis.  Ind. 

DIAMOND.— Trade    name    for    Christmas 
lighting  outfits,    flashlights  and  flash- 


light 


n  u  fact  u  red  by  the  Dla- 
■Tucclaltles  Corp..  101-103  S. 
Newark,  N.  J. 


Orange  t 

DIAMOND. — Trade  name  for  cable 
clamps  and  other  specialties  manufactured 
by  the  Diamond  Expansion  Bolt  Co..  90 
West   St..  New  York,  N.  Y. 

DIAMOND.— Trade  name  tar  soot  blow- 
ers manufactured  by  the  Diamond  Power 
Specialty  Co..  Detroit.  Mich.,  and  Diamond 
Specialty  Co.,  Windsor.  Ont..  Can. 

DIAMOND.— Trade  name  for  lighting 
reflectors  manufactured  by  Klemtii  &  Co.. 
132    N.    5th    St..    Philadelphia,    Pa. 

DIAMOND.— Trade  name  for  power 
transmission  chains  manufactured  by  thr 
Philadelphia  Gear  Works,  E.  Vine  St.. 
Philadelphia.    Pa    . 

DIAMOND.— Trade  name  for  safety  ap- 
pliances anil  first  aid  equipment  manufac- 
tured by  the  Safety  First  Supply  Co.,  lCiT 
3rd  Ave.,  Pittsburgh,  Pa. 

DIAMOND.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..  Cincinnati,   Ohio. 

DIAMOND  BRAND.— Trade  name  fm 
cedar  poles  and  posts  produce*}  by  the  TV. 
G.  Chaney  Co..  Peyton  Bldg.,  Spokane. 
Wash. 


■ 


Google 


E  M  F  ELECTRICAL  YEAR  BOOK 


C. — Trade  name  for  switch 
ooxes.  i  switchboards  -and  panelboards 
manufactured  by  the  Consolidated  Elec- 
tric MCg.  Co.,  Inc.,  223-26  N.  ISth  St.. 
Philadelphia,   Fa. 

DIAMOND  CABLE  CO.— Bourbon.  Intl. 
Manufacturer  of  lightning  rods.  Business 
established  1910.  President.  Charles  A. 
Wood;  vice-president.  George  F.  KIger; 
aecretary  and  treasurer,  D.  S.   Bowman. 

DIAMOND     CHAIN     A     MFC.     CO 602 

Kentucky  Ave..  Indianapolis.  Ind.  Manu- 
facturer of  chains  and  sprockets  for  power 
transmission.  Business  established  IB  90. 
President,  L.  M.  Wainwrlght;  vice-presi- 
dent, Q.  A.  Wa In w right;  secretary  and 
treasurer.  A.  D.  Johnson;  general  manag- 
er. D.  McWorkman;  sales  manager.  T.  J 
King. 

DIAMOND  CUPPED  BEARING  CO.— 
130  Manhattan  St.,  New  York,  N.  Y.  Man- 
ufacturer of  Jewel  bearings  for  electrical 
Instruments.  President,  D.  C.  Salter  - 
white;   treasurer.    Joseph  O.  Wyman. 

DIAMOND  DETROIT. — Trade  name  foi 
soldering  coppers  manufactured  by  the 
Motor  Products  Corp.,  Detroit,  Mich. 

DIAMOND  DRILL  CARBON,  THE.— 53 
Park  Row,  New  York,  N.  Y.  Manufactur- 
er of  raw  mica  and  diamonds  for  Indus- 
trial purposes.  Business  established  1907. 
President.  Arthur  A.  Glass;  vice-president. 
I.  Henry  Hlrsch;  secretary,  Harry  A. 
Bloomberg;  treasurer  and  general  manag- 
er,  J.  H.  Hlrsch. 

DIAMOND  E.— Trado  name  for  service 
entrance  fittings  manufactured  by  the 
Standard     Specialty    Mfg.     Co..    Cleveland, 

DIAMOND  ELECTRIC  SPECIALTIES 
CORP.— Newark.  N.  J.  Manufacturer  of 
Christmas  tree  lighting  outfits,  flashlights 
and  flashlight  batteries.  Business  estab- 
lished 1912.  President  and  treasurer,  F.  M. 
Rosenfelrt;  secretary  and  sales  manager, 
■  W.  D.  Kahn.  Main  office,  101  a.  Orange 
Ave.,  Newark,  N.  J.  Branch  office,  109 
N.   Dearborn  St..  Chicago,  111. 

DIAMOND  EXPANSION  BOLT  CO.— 
New  York,  N.  Y.  Manufacturer  of  pole- 
line  hardware,  etc.  W.  M.  Stoker,  sole 
owner.  Main  office,  90  West  St..  New  York, 
N.  Y.  Branch  offices.  128  N.  10th  St..  Phil- 
adelphia. Pa.:  168  2nd  St..  San  Francisco, 
Cal.:  180  N.  Market  St.,  Chicago.  III.;  1735 
Boatmen-s  Bank  Bldg.,  St.  Louis.  Mo.;  290 
St.  Paul  St..  W..  Montreal,  Que.,  Can.; 
•103      Keewayden     Bldg.,     Winnipeg.     Man., 

DIAMOND  F — Trade  name  for  fiber  and 
fiber  products  manufactured  by  the  Dia- 
mond State  Fibre  Co..  Bridgeport,  Pa. 

DIAMOND  GRID.— Trade  name  for  stor- 
age batteries  manufactured  by  the  Phila- 
delphia Storage  Battery  Co.,  Ontario  &  C 
Sts..    Philadelphia,   Pa. 

DIAMOND  H. — Trade  name  for  switches 
and  automobile  accessories  manufactured 
by  the  Hart  Mfg.  Co..  230  Hamilton  St.. 
Hartford.  Conn. 

DIAMOND  N.— Trade  name  for  stone 
drills  ma nufnc lured  bv  the  Diamond  Ei- 
panslon  Bolt  Co..  90  West  St..  New  York. 
N.    Y. 

DIAMOND  N.Y.— Trade  name  for  ex- 
pansion shields  manufactured  by  the  Dia- 
mond Expansion  Bolt  Co.,  SO  West  St., 
New  York,  N.  T. 

DIAMOND  OIL  CO.— 1538  Land  Title 
Bldg.,  Philadelphia,  Fa,  Manufacturer  of 
protective  paints. 

DIAMOND  POWER  SPECIALTY  CO.— 
Oftroit.  Mich.  Manufacturer  of  soot  blow- 
ers. Branch  offices,  Boston,  Mass.;  Pitts- 
burgh. Pa.;  Hartford,  Conn.;  Atlanta.  Ga. ; 
New  Orleans,  La.;  Philadelphia,  Pa.;  New 
York,  N.  Y.:  Washington.  D.  C:  Memphis. 
Tenn.:  Houston,  Ten.;  Chicago.  111.;  Kan- 
sas City.  Mo.:  Denver,  Colo.;  Buffalo.  N. 
Y.:  Milwaukee,  Wis.?  San  Francisco.  Cal.; 
Seattle.  Wash.;  St.  Louis,  Mo.;  Indianapolis. 
Ind.;  Cincinnati.  Ohio. 

DIAMOND  REFLEX,- Trade  name  for 
spark  plug"  manufactured  by  the  Reflex 
Ignition    Co.,    3068-86   W.    106th    St.,    Cleve- 

DIAMOND  RUBBER  CO.,  THE.— Akron, 
Ohio.  Manufacturer  of  belting,  switch- 
board matting,  molded  Insulation,  packing 
and  other  rubber  products.  Branch  offices. 
283  Peachtree,  St.,  Atlanta,  Ga.;  B67  Boyl- 
ston  St..  Boston,  Mass.;  1925  Michigan  Ave.. 
Chicago.  III.:  1011  E.  15th  St.,  Kansas  City, 
Mo.;    1780    Broadway,    New    York,    N.   Y.; 


233  Water  St..  Norfolk,  Va.;  519  N.  Broad 
St.,  Phrladelphio,  Pa.;  Garrison  Ave.  &  Lo- 
cust St.,  St.  Louis,  Mo.;  401  Mission  St.. 
San  Francisco,  Cal.;  116  King  St.,  Seattle, 
Wash.;    1201  Young  St,   Dallas,  Tex. 

DIAMOND  SPECIALTY  CO.— Windsor, 
Ont.,  Can.  Manufacturer  of  soot  blowers. 
DIAMOND  STATE  FIBRE  CO.— Bridge- 
port, Pa.  Manufacturer  of  fiber  and  fiber 
products.  Sales  manager,  L,  T.  McCloskey. 
Main  office,  Bridgeport,  Pa.  Mills  and  fac- 
tories. Bridgeport.  Pa. ;  Blsraere.  Del. ; 
West  Conshohocken,  Pa.;  Chicago,  III.:  To- 
ronto, Ont.,  Can.  Branch  offices  and  ware- 
houses, 1856"Be»ley  Ct.,  Chicago,  111.;  826 
Drexel  Bldg.,  Philadelphia,  Pa.;  38  Char- 
don  St..  Boston,  Mass.;  456  King  St.,  W., 
Toronto,  Ont.,  Can.  District  offices,  812 
Star  Bldg.,  St.  Louis,  Mo.;  720  Delaware 
St.,  Kansas  City,  Mo.;  820  Lumber  Ex- 
change Bldg.,  Minneapolis,  Minn.;  803  Rail- 
way Exchange  Bldg.,  Milwaukee.  Wis.: 
1003  Merchants  Bank  Bldg.,  Indianapolis. 
Ind.:  309  Hodges  Bldg.,  Detroit,  Mich.;  211 
Palmetto  Bldg.,  Greenville.  S.  C;  4ir 
Chamber  of  Commerce  Bldg.,  Rochester 
N.  Y.;  422  Common  St.,  New  Orleans,  La. 
117  Mechanic  St.,  Newark,  N.  J.;  1008  Hip- 
podrome Bldg.,  Cleveland,  Ohio;  Hearst 
Bldg.,  San  Francisco.  Cal.;  Mutual  Fire 
Insurance  Bldg.,  Washington,  D.  C.  Sales 
representative,  George  A.  Verner  &  Sou, 
621    Charles    Bldg.,    Denver,    Colo. 

DIAMOND  X.— Trade  name  for  guy 
clamps  manufactured  by  the  Diamond  Ex- 
pansion Bolt  Co.,  SO  West  St.,  New  York, 
N.  Y. 

DIAMONDS  FOR  INDUSTRIAL  PUR- 
POSES.— The  diamond  Is  the  hardest 
known  material  and  Is,  therefore,  of  value 
for  certain  industrial  purposes.  The  dia- 
monds so  used  are  the  carbonado  or  black 
diamond  and  very  small  or  defective  white 
diamonds  of  little  or  no  value  as  jewels. 
The  extreme  hardness  of  the  diamond 
makes  It  useful  for  cutting  hard  sub- 
stances and  consequently  Its  chief  Indus- 
trial applications  are  as  drill  points  in 
certain  ore  and  rock  drills,  as  abrasive 
wheel  dressers,  as  glass  cutters,  as  dies 
for  drawing  wire,  etc.  Also  see  Wire- 
drawing dies. 
Manufacturers: 
Diamond  Drill  Carbon  Co..  The,   63  Park 

Row,  New  York.  N.  Y.    "Boytz." 
DIANA. — Trade    name    for    grease    cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati,  Ohio. 

DIAPHRAGM  CELLS.— Electrolytic  cells 
In  which  It  is  necessary  to  separate  the 
anode  and  cathode  compartments  by  means 
of  a  porous  diaphragm  to  prevent  the  prod- 
ucts In  the  two  compartments  from  mixing. 
The  materials  from  which  the  diaphragm 
may  be  made  are  numerous:  clay,  cement, 
asbestos,  canvas,  paper,  etc. 

DIAPHRAGM  SOUNDER,— An  attach- 
ment for  main-line  telegraph  relays  which 
so  Increases  the  sound  made  by  the  relay 
armature  that  the  signals  may  be  read 
without  the  addition  of  a  locally  operated 
reading  sounder. 

DIAPHRAGMS,  ELECTROLYTIC  CELL. 
— Porous  partitions  used  in  electrolytic 
cells  to  keep  the  anode  solution  (anolyte) 
apart  from  the  cathode  solution  (catholyte.) 
They  are  made  of  unglazed  porcelain  and 
quite  frequently  In  large-scale  work  of 
asbestos  board  Impregnated  with  sulphur 
to  stiffen  it.  Their  porosity  allows  the  so- 
lutions on  the  two  sides  to  mix  in  the  ca- 
pillary passages  of  the  partition  and  the 
electric  current  thus  passes  freely  from 
solution  to  solution,  but  the  two  solutions 
are  prevented  from  mixing  freely  with 
each  other;  they  can  only  mix  very  slowly 
by   diffusion   In    the   capillary   passages. 

Asbestos  Fibre  Spinning  Co.,  North 
Wales,   Pa.     (Asbestos) 

DICK  CO.,  A.  B.— 736  W.  Jackson  Blvd.. 
Chicago.  III.  Manufacturer  of  motor-driven 
mimeograph  and  letter  folding  machines. 

DICK  CO.,   INC.,   R.  *  J Passaic.  N.  J. 

Manufncturer  of  power  transmission  belt- 
ing. Main  office  and  factory.  Passaic,  N.  J. 
Branoh  offices.  55  Barclay  St..  New  York, 
N.  Y.:  136  N.  7th  St.,  Philadelphia,  Pa.; 
62  Forsyth  St..  Kansas  City.  Mo.:  711 
Tchoupitoulas  St.,  New  Orleans.  La.;  320 
Market  SI.,  Newark.  N.  J.;  63  W,  Lake  St.. 
Chicago,  III.:  Ill  St.  Clair  Ave.,  Cleveland. 
Ohio:  Maritime  Bldg..  Seattle,  Wash;  657 
Mission  St..  San  Francisco,  Cal.;  920  N. 
Main  St.,   St.  Louis,  Mo. 

Ill 


D IC  KB  ELT.— Trade  name  for  balata 
belting  manufactured  by  the  R.  &  J.  Dick 
Co.,  Inc..   Passaic,  N.  J.  • 

DICKE  TOOL  CO.,  THE. — Downers 
Grove,  III.  Manufacturer  of  telegraph, 
telephone     and     cable     construction     tools. 


DICKS-PONTIUS  CO.— 123-131  Wayne 
Ave.,  Dayton.  Ohio.  Manufacturer  of  hbjiI- 
ing  wax.  Business  established  1867.  Pres- 
ident, R.  H.  Dicks;  secretary  and  treasur- 
er, M.  W.  Dicks.  Factories,  Dayton,  Ohio, 
and   Columbia  City,   Ind. 

DICTAGRAPH.— Trade  name  for  phono- 
graph dictating  system  manufactured  by 
the  Columbia  Graphaphone  Co.,  Wool- 
worth  Bldg.,  New  York,  N.  Y. 

DICTATING  MACHINES,  PHONO- 
GRAPH.— These  machines  are  primarily 
designed  to  save  the  lost  time  and  ex- 
pense Incident  to  the  stenographic- notes 
system.  No  knowledge  of  stenography  Is 
necessary  when  these  machines  are  used; 
the  operator  need  be  a  careful  typist  only 
and  Is  able  to  devote  her  entire  time  to 
the  typing  of  letters,  reports,  etc.,  thereby 
eliminating  the  lost  time  due  to  waiting 
for  letters  and  taking  short-hand  notes  Of 
them.  Her  "load -factor"  is  thereby  ma- 
terially improved.  The  machines  consist 
of  a  motor-driven  wax  cylinder  upon  which 
one  may  record  speech  by  talking  against 
a  diaphragm,  which  causes  a  needle  trav- 
eling along  the  wax  cylinder  to  record  the 
sound  vibration  upon  the  cylinder  surface. 
Start,  stop,  and  repeat  controls  allow  the 
dictator  to  control  the  cylinder  at  will. 
The  cylinders  are  then  put  Into  a  phono- 
graph or  reproducing  machine.  They  can 
be  shaved  smooth  after  use  so  that  they 
may  be  used  a  number  of  limes  before 
becoming  too  thin  for  further  use.  These 
machines  are  much  used  In  large  offices 
where   they    are    o    great    convenience    and 


m  uf  act  u  rsi's : 


A.,   Orange,   N.   J. 
"Ed ! I  phone." 
CTOfiRAPH.— Trade    name    for    inter- 

:.-atlng      telephones      manufactured 

by  the   Dictograph  Products  Corp.,   120  W. 
42nd  St.,   New  York,  N.  Y. 

DICTOGRAPH  PRODUCTS  CORP.— 
New  York,  N.  Y.  Manufacturer  of  Inter- 
communicating telephone  systems,  hear- 
ing devices  for  the  deaf,  telephonic  listen- 
ers, etc.  President,  Charles  H.  Lehman; 
vice-president.  Edgar  Lowe;  secretary  and 
treasurer,  H.  M.  Delanole.  Main  office.  220 
W.  42nd  St.,  New  York.  N.  Y.  Factory. 
Jamaica.  Long  Island.  N.  Y.  Branch  offices, 
Boston.  Mass.:  Pittsburgh.  Pa.;  Washing- 
ton. D.  C;  San  Francisco,  Cal.;  Kansas 
City,  Mo.:  Philadelphia,  Pa.:  Los  Angeles, 
Cal.;  New  Orleans,  La.:  14  E.  Jackson 
Blvd.,   Chicago.   111.;   Montreal,   Que..   Can. 

DIE  STOCKS.— See  Blocks,  die,  conduit 
and  pipe  threading. 

DIEHL  MFG.  CO.,  TH  E— Elisabeth  port. 
N.  J.  Manufacturer  of  generators,  motors, 
fans,  and  car  ventilators.  President  and 
teneral  manager.  HJalmar  Herts.  Main 
jfflee  and  factory,  Ellzabethport,  N,  J. 
Branch  offlceB,  Singer  Bldg..  New  York. 
"  f  5J66  Atlantic  Ave..  Boston,  Mass.; 
1306  Race  St.,  Philadelphia,  Pa.;  107  W, 
Jackson  Blvd.,  Chicago,  III. 

DIELAC— Trade      name      for     Insulating 

aterial    manufactured    by    the    Dielectric 

fg.  Co.,  St.  LouIb,  Mo. 


31  ELECTRIC— Any     medium      or 
ince  along  which,  or  through  which. 


aub- 


dlstributed   ; 

Dielectrics  are  Insulators,    When 

l  dielectric  is  subjected  to  a  difference  of 
Kitential  some  energy  Is  stored  In  the  di- 
electric. A  dielectric  may  thus  be  thought 
of  as  an  electrically  elastic  material  which 
s  displaced  by  the  electric  pressure,  I,  e„ 
roltage.  This  energy  Is  stored  In  the  di- 
electric by  what  la  known  as  the  displace- 
ment current.  The  air,  porcelain,  glass, 
rubber,  mica,  paraffin,  etc.,  are  dielectrics 
luch  used  in  electrical  engineering. 
DIELECTRIC     ABSORPTIO 


mdene 


Is 


n.f.  the 


ected      to 


ilways  followed      . 

decreasing  flow  of  electricity  Into  the 
denser.  The  additional  charge  seems 
absorbed    by    the    dielectric.      If    the 


T5?. 
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DIELECTRIC 


which  is  alternately  charged  and  dis- 
charged varies  with  the  frequency  of  the 
charge.  This  phenomenon  Is  analogous  to 
the  viscosity  of  a  liquid  and  It  is  sometimes 
called  "dielectric  viscosity." 

DIELECTRIC  CONSTANT.— That  prop- 
erty of  any  substance  which  modifies  the 
interaction  of  two  electrified  bodies  im- 
mersed In,  or  separated  by,  this  sub- 
stance. It  Is  a  fundamental  entity,  and 
distinguishes  electric  units  from  mechanloal 
units.  For  free  space  the  dielectric  con- 
stant k  la  l/rtxlO")  In  the  electromagnetic 
units  and  V(Bxlou)  in  the  practical  units. 
The  term  "specific  Inductive  capacity"  was 
formerly  used  In  place  of  dielectric  con- 
stant. 

DIELECTRIC  CONSTANT,  RELATIVE. 
— The  relative  dielectric  constant  or  speci- 
fic Inductive  capacity  of  a  substance  Is  de- 
fined as  the  ratio  of  Ita  dielectric  constant 
to  the  dielectric  constant  of  free  space. 
The  following  are  relative  dielectric  con- 
stants often  referred  to: 

1.006) 
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reproduce  and  enlarge  or  reduce  with  ac- 
curacy any  given  pattern,  the  reproduc- 
tion being  made  on  metal,  wood  or  compo- 
sition. They  are  used  not  only  for  die- 
sinking  but  also  for  making  accurate  molds 
for  metal.  Insulation  and  glassware. 
Manufacturers: 
Bushnell   Mfg.    Co.,   £920  Telegraph   Ave., 

Berkeley,  Cal. 
Coates    Clipper    Mfg.    Co..    237    Chandler 

St.,    Worcester.    Mass. 
Hickey   A  Schneider.  Inc.,   434-41  E.   Jer- 
sey St..  Elisabeth.  N.  J.     "HAS." 
Keller     Mechanical      Engraving     Co.,     70 

Washington   St..  Brooklyn,    N.   Y. 
Molse-Klfnkner  Co..   169  Market  St.,   San 

Francisco,  Cal. 
Stow  Mfg.  Co..   Inc.,   113  State  St..  Blng- 

hamton,   N.   Y. 
White  Dental  Mfg.  Co..  The  S.  8.,  Ml  S. 
12th     St..     Philadelphia,    Pa.      "S.     S. 
White." 
DIES,  ARMATURE  CORE The  lamli 
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Paraffin  wax  
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DIELECTRIC     HYSTERESIS A     name 

applied  to  energy  losses  In  dielectrics,  other 
than  those  due  to  the  leakage  current. 
These  losses  are  explained  on  the  assump- 
tion that  the  molecules  of  the  dielectric 
have  a  frlctlonal  resistance  the  overcom- 
ing of  which  converts  some  of  the  applied 
energy  into  heat.  Later  experiments  cast 
some  doubt  on  this  explanation  and  Indi- 
cate that  the  loss  is  due  to  leakage  currents 

DIELECTRIC  LOSS  IN  POWER  CA- 
BLES— At  voltages  above  10.000.  there  Is 
a  loss  in  the  Insulation  of  lead-covered 
cables  which  under  some  conditions  be- 
comes a  matter  of  considerable  Importance. 
With  varnished  cambric  and  certain  types 
of  compounds  used  in  oiled  paper,  the  di- 
electric loss  may  be  as  much  as  the  loss 
due  to  the  flow  of  current  In  the  conductor. 
This  adds  to  the  heat  generated  and  re- 
duces the  safe  carrying  capacity  of  the 
cable  greatly.  The  dielectric  loss  Increases 
as  the  temperature  or  the  cable  Increases, 
and  above  a  certain  critical  point  the  heat 
added  by  the  dielectric  loss  raises  the  tem- 
perature continuously  until  the  Insulation 
la  charred  and  a  burnout  results.  In  re- 
cent years  manufacturers  of  cable  have 
made  great  Improvements  In  cable  com- 
pounds which  have  reduced  this  danger  to 
a  minimum. 

DIELECTRIC  MFO.  CO.— £24  S.  Vande- 
venter  Ave..  St.  Louis,  Mo.  Manufacturer 
of  insulating  compounds,  pali 
es.  wood  preservatives,  etc. 
tabllshed  1901.  President.  J.  J.  Kessler 
sales  manager,  A.  H.  Kessler. 

DIELECTRIC  STRENGTH.— When  a  dl 
electric  Is  subjected  to  an  Increasing  volt- 
age a  value  of  voltage  la  Anally  reached  a 
which  the  dielectric  loses  its  insulatlm 
property.  The  dielectric  breaks  down  or  li 
punctured.  The  maximum  difference  o. 
potential  per  centimeter  thickness  which 
the  dielectric  can  stand  without  rupture 
Is  called  Its  dielectric  strength.  The  " 
electric  strength  depends  upon  many  ___ 
ferent  factors:  (a)  nature  of  dielectric,  (b) 
distribution  of  dielectric  flux,  (c)  thlckni 
of  dielectric,    (d)   previous  treatment. 

DI-EL-ITE.— Trade  name  for  reslstar.. 
units  manufactured  by  the  Wirt  Co.,  5221 
Greene  St.,   Philadelphia,  Pa. 

DIENER  MFG.  CO..  G.  W.— 400  Monti- 
cello  Ave..  Chicago.  111.  Manufacturer  of 
fire  extinguishers.  President.  George  W. 
Dlener:  secretary.  H.  W.  Dlener. 

Dl- EN-KEY.— Trade  name  tor  expansion 
shields  manufactured  by  the  Diamond  Ex- 
pansion Bolt  Co.,  90  West  St..  New  York, 
N.  T. 

DIE-SINKING  TOOLS  AND  OUTFITS. 
— The  hand -con  trolled  die -sinking  outfits 
are  small  hand  drills,  motor-driven  through 
flexible  shafting,  the  drill  being  guided  by 
hand.  The  drills  are  of  many  types  ai  " 
sixes  suitable  to  the  varied  character  of  the 
work.  Under  this  classification 
Included  the  large  reproducing,  enlarging 
and  reducing  machines.    These  ingeniously 


cut  from  the  sheet  in  a  punch  press.  The 
Slots  In  the  armature  are  usually  cut  in 
the  same  manner  or  In  a  notching  machine. 
The  steel  dies  used  for  this  purpose  In  the 
presses,  though  simple  In  construction,  are 
of  Importance  due  to  their  extensive  use  In 
the  manufacture  of  motors,  generators, 
transformers,  and  other  apparatus  using 
similar  laminated  cores. 

Manufacturer*: 

Atcheson  Tool  A  Die  Co..  609  N.  4th  St., 
Columbus.  Ohio. 

Midwest  Mfg.  CO.,  117  N.  Wells  St.,  Chi- 

Modern    Tool.    Die    A    Machine    Co.,    The, 

Columbus,  Ohio.     "Modern." 
DIES     FOR     MOLDED     INSULATION.— 

Molded  insulation  has  coma  into  very  ex- 
tensive use  due  not  only  to  Its  insulating 
properties,  but  the  further  advantage  which 
it  possesses  that  It  may  be  molded  Into  a 
one-piece  part  thus  eliminating  the  many 
small  pieces  or  an  equivalent  built-up  part. 
The  parts  must  frequently  be  very  exact 
In  their  dimensions  and  are  consequently 
pressed  In  dies.  Due  to  the  great  variety 
of  the  molded  forms  these  dies  are  usually 
of  special  design  suitable  to  the  form  and 
material  of  the  part. 
Manufacturers: 
Adams   Morgan   Co.,    Alvln    Place,    Upper 

Montclalr,  M.  J.     "Paragon." 
Becker  Electric  Works.  SOBS  Lincoln  Ave.. 

Chicago.   III. 
Bucher-Smith  Co,,   East  Liverpool.   Ohio. 
Gray  A  Danlelson  Mfg.  Co.,  679  Howard 

St..   San  Francisco,   Cal. 
Hopewell    Insulation    &    Mfg.    Co.,    Inc.. 

Hopewell.  Va. 
Keller     Mechanical     Engraving     Co..  -  70 

Washington   St..   Brooklyn.  N.  Y. 
Kuhn    A    Jacob    Machine    Tool    Co..    28 

Wood   St..   Trenton.  N.   J. 
Moise-Klinker   Co.,    369    Market   St.,    San 

Francisco.  Cal. 
Parkin   Mfg.    Co..    San  Bafael,   Cal. 
Recording  Devices  Co.,  The,  Bth  A  Nor- 
wood Sta.,  Dayton,  Ohio. 
WATERBURY     BUTTON     CO..     816     S. 
Main  St.,  Waterbury.  Conn.     (See  dis- 
play adv.  page  1328.) 
DIES,       PIPE-THREAD      CUTTING.— A 
steel  or  iron  block  having  in  a  central  op- 
ening    spiral     steel     edges     for     cutting  a 
thread   on   a   pipe  by  placing  the   die  in  a 
stock   or   holder   with   double    end    handles, 
and    turning  It    over    the   end   of   the    pipe. 
Even    though    the    die  body    Is   of   iron    the 
spiral    cutting     edges     or    chasers    are    of 
steel.     The  die  holders  are  sometimes  made 
in    multiple    forms,    that    is.    to   hold    three 
or    four    dies    for    convenience    in    working 
where  only  three  or  four  different  sixes  of 
pipe   or  conduit    are    used,    as   In   electrical 
work.      Die  holders  are  also  made    for   use 
In   lathes   and   screw   machines.     Also   see 
Stocks,  die. 

Manufacturers: 

American     Tap    A     Die    Co.,     Greer 

Mass.     "Eagle." 
Armstrong    Mfg.    Co..    The,     Bridgeport, 

>.,     THE,     Warren,     Ohio. 


Carpenter  Tap  A  Die  Co.,  The  J.  M. 
Pawtucket.    It.   I. 

Champion  Blower  A  Forge  Co.,  The,  Lan- 
caster. Pa.     "Champion." 

Erie  Tool  Works.  The.  11th  A  French 
Sts.,   Brie,   l>a. 

Geometric  Tool  Co..  The,  Blnke  A  Valley 
Sts..  New  Haven,   Conn.      "Geometric." 


Greenfield  Tap  A  Die  Corp.,  Sanderson 
St..  Greenfield.  Mass.  "Acorn",  "Green 
River".  "Lightning",  "Little  Giant". 
"G.  T.  D",  "O.  K.- 
Greenfield Tap  A  Die  Corp.  of  Canada. 
Ltd..  Front  A  York  PI..  Gait,  Ont.,  Can. 
"Little  Giant",  "Green  River",  '■Light- 
ning", "O.  K.",  "Greenfield",  "Acorn." 
Ideal  Tool  A  Mfg.  Co.,  Beaver  Falls.  Pa. 

"Ideal." 
Keystone    Die    Stock    Co..    6SS    W.    47th 

St.,    Chicago,   fit 
Land  la  Machine  Co..  Waynesboro.  Pa. 
Midwest  Mfg.  Co..  117  N.  Wells  St..  Chi- 
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Co.,   New 


Morse   Twist   Drill   A   I 

Bedford,    Mass. 
National   Acme  Co..   The.   E.    131st  St.  A 

Colt   Rd.,   Cleveland,   Ohio.     "Nemeo. 
National    Acme    Co..    The.    27s   De   Cour- 

celles,    St.    ctenrl,   Montreal.   Que..   Can. 
Nye  Tool  A  Machine  Works.  The.   108-2B 

N.   Jefferson  St..  Chicago.  IIL 
Rapid  Tool  A  Machine  Co..  Ltd.,  174  St. 

Joseph  St..  Lachlne,  Que..  Can. 
Toledo     Pipe    Threading    Machine    Co., 

Winter     Bros.'     Co.,      Wrentham,      Mass 
■Thistle  Brand." 

DIES,  WIRE-DRAWING..— See  Wire- 
drawing dies. 

DIETZEL  PROCESS.— A  process  pro- 
posed for  the  electrolytic  refining  of  sliver 
high  in  copper;  it  is  in  reality  a  combina- 
tion of  a  process  for  electrolytlcally  dls-. 
solving  the  bullion  as  anode,  the  silver  be- 
ing deposited  from  the  resulting  solution  by 
cementation  on  copper  In  other  vessels; 
when  the  desilverlxed  liquors  are  run  to 
the  cathode  compartment  of  the  electrolytic 
call  for  the  deposition  of  the  copper  at  the 
same  time  more  silver  Is  being  dissolved 
at  the  anode. 

DIETZQEN  CO.,  EUGENE.— Chicago,  HI. 
Manufacturer  of  drawing  materials.  Busi- 
ness established  1893.  President.  Joseph  . 
Dletsgen-  vice-president,  O.  L.  Baumbach; 
secretary  and  treasurer,  W.  H.  Lerch;  gen- 
eral manager.  A.  Fred  Allin.  Main  office. 
160  W.  Monroe  St.,  Chicago,  111.  Branch 
offices,  218  E.  2Srd  Bt„  New  York  N.  Y.: 
18  1st  St.,  San  Francisco,  Cal.;  SIB  Common 
St  New  Orleans.  La.;  806  Liberty  Ave.. 
Pittsburgh.  Pa.;  807  Chestnut  St.,  Philadel- 
phia Pa.;  407  10th  St.,  N.  W..  Washington. 
D.  C. 

DIFFERENCE  OF  ELECTRIC  POTEN- 
TIAL.—The  difference  of  potential  between 
two  points  due  to  an  electric  Held  is  the 
work  which  would  be  done  by  the  field  In 
moving  a  unit  positive  charge  from  one 
point  to  the  other.  The  potential  Of  one 
point.  B,  is  said  to  be  higher  than  that  of 
the  other,  C,  if  the  field  does  work  upon 
a  positive  charge  which  movea  from  B  to 
C.  The  difference  of  potential  between 
two  points  is  commonly  expressed  by 
Vb— V.=E.  The  unit  difference  of  poten- 
tial In  the  practical  system  is  the  volt. 
The  potential  difference  between  two 
points  Is  one  volt  when  it  requires  an  ex- 
penditure of  one  Joule  of  work  to  move  one 
coulomb  from  the  point  of  higher  to  the 
point  of  lower  potential.    Also  see  Volt. 

DIFFERENCE  OF  MAGNETIC  POTEN- 
T I A  L.— The  potential  of  a  point  Pi  Is 
m/d,  and  of  Pi  Is  m/d*.  The  difference  of 
potential  between  the  two  points  Is  meas- 
ured by  the  work  required  to  move  unit 
magnet  pole  from  P«  to  Pi  against  the  mag- 
netic force.  The  difference  of  magnetic 
potential  is  evidently  Vi— V.=m/d,— m/d* 
Difference  of  magnetic  potential  between 
two  points  in  a  magnetic  circuit  and  mag- 
netomotive force  are  physically  the  same 
quantities.  Magnetomotive  force  Is  the 
difference  of  magnetic  potential  along  a 
line  of  Induction  in  the  field  back  to  the 
same  point  . 

DIFFERENTIAL  RELAY,— A  relay  com- 
posed of  a  differential  magnet,  con- 
structed so  that  equal  currents  In  the 
two  windings  produce  neutralising  mag- 
netic fields.  In  telegraph  differential  re- 
lays, the  armature  Is  held  In  a  central 
position  by  the  action  of  springs  and  Is 
attracted  to  either  side  only  at  the  time  a 
difference  In  current  value  exists. 

DIFFERENTIAL  STEEL  CAR  CO.— 
Find  lay.  Ohio.  Manufacturer  of  electric 
dumping  cars  for  power  plant  and  mine 
service.  Business  established  1916.  Presi- 
dent and  treasurer.  H.  Fort  Flowers;  vice- 
president,  Leon  Fraser;  secretary  and  sales 
manager.  Shelley  G.  Hughes.  Branch  office 
141  Broadway,   New  York,  N.  Y. 
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DIFFERENTIAL   WINDING    FOR    GEN 
ERATOR   OR    MOTOR.— A   method  of  con 

necting    the    shunt    and    ner' 


DIFFRACTION. —The  breaking  up  or  a 
beam  of  light  Inio  ita  component  colors  or 
waves  of  different  wave  length,  due  to  In- 
terference of  the  rays  when  deflected  at 
the  edge  of  an  opaque  body  or  through  a 
narrow    silt.      Also    see   Refraction. 

DIFFUSERS.  AUTOMOBILE  HEAD- 
LI  QHT^-A  general  term  applied  to  a  class 
of  devices  sometimes  used  in  automobile 
headlights  for  the  purpose  of  scattering  the 
beam  or  shaft  of  light  given  by  the  uaual 
parabolic  reflector.  This  diffusion  may  be 
accomplished  by  frosted  or  roughened  glass 
in  front  of  the  reflector,  or  by  a  frosted 
lamp  in  the  reflector.  The  object  of  this 
diffusion  as  originally  proposed  was  to  re- 
duce the  danger  from  glare  in  the  eyes 
of  opposing  drivers,  but  this  plan  Is  now 
generally  not  approved  by  experts  or  by 
headlight  laws  based  on  the  sped  float  Ions 
of  the  Illuminating  Engineering  Society. 
and  the  Society  of  Automotive  Engineers, 
drafted  by  their  Headlight  Committees. 
This  Is  because  It  has  been  found  that  If 
enough  light  la  thrown  on  the  road  with 
a  diffusing  device,  so  much  is  scattered 
around  where  It  cannot  be  avoided  by  the 
eye  of  the  opposing  driver  that  the  glare 
Is  very  serious. 

DIFFUSION  COEFFICIENT  OF  DIA- 
PHRAGMS.—The  rate  at  which  a  solution 
on  one  side  of  a  diaphragm  can  diffuse 
through  It  Into  the  solution  on  the  other 
aide.  This  property  depends  on  the  poros- 
ity of  the  diaphragm   and   the   size  of   the 

DIFFUSION,  ELECTRIC  AND  MAG- 
NETIC.— A  state  of  being  diffused,  spread 
out  or  dispersed.  It  is  applied  to  the  flow 
of  an  electric  current  through  a  conduct- 
ing body  of  irregular  cross  section,  where 
the  current  tends  to  spread  out  In  every  di- 
rection and  hence  has  varying  densities. 
When  applied  to  electric  waves  It  refers 
to  their  dispersion  In  every  direction 
through  the  ether.  With  magnetic  flux 
or  lines  of  force  It  is  the  spread  or  extent 
of  the  magnetic  fleld  outside  of  the  direct 
path   between   poles. 

DIFFUSION  OF  FLUIDS.— The  mixing  of 
one  fluid  with  another  without  mechanical 
agitation;  or,  In  more  exact  words,  the 
equalisation  of  the  concentration  of  a  Bub- 
stance  through! 


mple: 


i    of 


veak  solution 
with  wnicn  It  may  ne  in  contact,  making 
a  uniform  solution  of  the  whole. 

DIGGERS  AND  DIGGING  TOOLS,  POLE 
OR  POST  HOLE.— See  Augers,  earth;  Bars, 
digging  and  tamping;  Boring  machines, 
earth;  Shovels  and  spoons,  pole  or  post 
hole:   Spades,   pole  or  post  hole. 

DILCO— Trade  name  for  Incandescent 
lamps  manufactured  by  the  Desmond  In-t 
candescent  Lamp  Co.,  719-21  Bergen  Ave., 
Jersey  City,   N.    J. 

DILG     MFG.     *     TRADING     CO 2T     E. 

126lh  St..  New  York.  N.  Y.  Manufacturer 
of  electric  fane,  motors,  generators,  buffers 
and   polishing   machines. 

DILL  MFG.  CO.,  THE.— 694  E.  82nd  St.. 
Cleveland,  Ohio.  Manufacturer  of  electrical 
boxes.  Business  established  1903.  Presi- 
dent J.  D.  Williamson;  vice-president  and 
general  manager,  E.  F.  Tobold;  secretary 
and   sales^manager.  A.    E.  Bronaon;   tresis 


DILI 


Dillon; 


..  _..,  N.  B.,  Canton,  Ohio.     Mi 

of    electric    buffers    and  _gj 

and  general  manager. 


■indi'r 


e-presldent,  Howard  R.  Dillon; 
A.  Forest  Krlng;  treasurer,  Ed- 
ward W.  Snyder. 

DILLON  STEAM  BOILER  WORKS, 
D.  M. — Fltchburg.  Mass.  Manufacturer  of 
boilers,  smoke  stacks,  penstocks  and  other 
power  plant  equipment.  President.  D.  M. 
Dillon:  vice-president  and  secretary.  D.  F. 
Dillon:  treasurer,  F.  N.  Dillon.  Main  office 
and  factory,  Fltchburg.  Mnss.  Branch 
office.    SO   Church    8t..    New   York.    N.    Y. 

DILUTION  LAW.— As  an  electrolytic  so- 
lution Is  diluted,   between  opposite  parallel 

ance  tends  to  approach  a  maximum  con- 
stant value.  This  la  supposed  to  Indicate 
the  approach  to  complete  dissociation  ol 
the  solute — stated  In  terms  of  the  dissocia- 
tion theory. 


DIM-A-Lite. — Trade  name  for  regu- 
lating fixture  socket  and  lamp  socket  dim- 
ming attachment  manufactured  by  the 
Wirt  Co..  5221  Greene  St.,  Philadelphia,  F«. 
DIMIT.— Trade  name  for  automobile 
headlight  dimmers  manufactured  by  the 
Suburban    Lighting  Co..   Toledo,   Ohio. 

DIMMERS,  AUTOMOBILE  AND  CAR 
HEADLIGHT.— A  device  for  reducing  the 
brightness  or  candlepower  of  a  headlight 
In  order  to  reduce  the  blinding  glare  or 
dazzle  in  the  eyes  of  those  facing  It. 
Dimming  Is  usually  resorted  to  when  the 
automobile  or  Interurban  car  enters  a- city 
or  town  whose  street  lighting  eliminates 
the  need  for  high  Illuminating  power  in 
the  headlight.  it  Is  sometimes  accom- 
plished by  reducing  the  voltage  on  the 
lamp  by  resistance  or  by  (he  use  of  small 
lamps  npt  In  the  focus  of  the  reflector. 
Headlight  dimming  should  not  be  confused 
with  deflecting  and  diffusing  schemes, 
which  are  distinctly  different  attempts  to 
solve  the  glare  problem.  (Also  see  Head- 
lights, electric,  automobile.) 
Manufacturers: 
Allen-Bradley    Co.,    286    Greenfield    Ave.. 

Milwaukee.    Wis. 
BENJAMIN  ELECTRIC  MFO.   CO..   Chi- 
cago.   New   York,   San    Francisco.      The 
Benjamin    Regullte    controls    the    pres- 
sure   of    current    from 
the  Ford  car  magneto 
I      to    the    lamps.      Pre- 
■     vents    lamps    being 
H      burned      out      through 
w     excess      voltage      and 
*      prevents   lamps   Inter- 
fering   with    the    Igni- 
tion.   Further  informa- 
tion sent  on  request.— 
Regullte  Adv. 

Brlggs   A   Stratton   Co..    104T  Louis  Ave.. 


,    Wis. 


Mfg. 


Pittsburgh,      Pa. 


BLECTRIC    SERVICE    SUPPLIES    CO., 
17th  &  Cambria  Sts..  Philadelphia.  Pu. 
"Golden  Glow." 
Morse.   Frank  W.,  289  Congress  St..  Bos- 
ton,   Mass. 
NATIONAL    ELECTRIC    CONTKOI.LEU 
CO..  164  Whiting  St..  Chicago,  111.     (Bee 
display  adv.  page  1286.) 
ghaler  Co..  C.  A..   22  Jefferson  St.,  Wau- 

pun.    Wis. 
Suburban     Lighting     Co.,     Toledo,     Ohio. 

"Dlmit." 
DIMMERS,  LAMP  SOCKET.— These  are 
devices  for  turning  down  or  "dimming"  a 
single  Incandescent  lamp.  They  are  made 
with  a  standard  medium  lamp  base  to  fit 
into  any  ordinary  socket,  and  at  the  other 
end  are  provided  with  a  similar  socket. 
They  contain  a.  compact  adjustable  re- 
sistor    in     series     with      the     lamp.       The 


i  pair   of   pull    chains.      These 


less.      They   are 

hallways,   b  a  thro 

a  small  light  Is  < 

ed  that 

quickly 

turned   up  to  fu 

ay  be  r* 

ntly  at- 

Inched  to  fixture 

e  Socke 

s.  dimming  or 

regulating. 

Manufacturer* 

Anylite    Elect 

0 

all      St 

.      Fort 

Wayne.  Ind. 

"Anylite." 

Wirt   Co..   52! I 

Or 

eene    SI. 

Philadelphia, 

DIMMERS,     THEATER    OR    STAGE.— A 

iheater  dimmer  is  a  rheostat  In  series  with 
L  group  of  Incandescent  lamps  used  either 
•--    lighting. 


Rhec 


s  for  this  service  are  of  the  alfdln. 


.(  steps  so  that  the  change  In  Illumination 

jrovlded  for  each  circuit,  but  the  operating 
evers  are  usually  arranged  so  that  any 
xoup  or  all  ol  the  rheostats  may  be  op- 
rated  at  one  time  by  a  masler  lever,  for 
nstance.  all  the  auditorium  lights  except 
he  emergency  lights.  Where  multicolor 
or  polychrome  lighting  is  used,  the  dim- 
ming resistance  for  the  lamps  of  one  color 
may  be  Increased,  while  that  of  another 
nl  or  1b  reduced  to  produce  a  gradual 
tlon  from  one  color  to  another  or  to 
produce  a  composite  color. 


,HT  PROJECTION  CO.. 

49      Cortland      Ave..      Detroit.      Mich. 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Dimmers  have 
been  In  service  since  electricity  was 
first  used  for  stage  lighting.  The  large 
and  heavy  dimmers  known  to  pioneer 
electricians  have  long  since  given  way 
to  circular  plate  dimmers.  The  latest 
design  of  dimmer  plate  can  be  provided. 
where  necessary,  with  a  resistor  on 
each  aide  of  the  base.  This  really 
makes  one  plate  equal  to  two  of  the 
older  type.  Each  side  may  be  used  as  a 
dimmer  for  a  separate  group  of  carbon- 
filament  or  tungsten  lamps,  or  one  of 
these  plates  may  be  used  as  a  complete 
two-wire  or  three-wire  dimmer.  The 
contact  buttons  are  of  punched  copper, 
ground  smooth,  so  that  there  is  very 
little  friction  between  them  and  the 
contact  lever.  Operation  Is  very  easy. 
The  terminals  are  of  brass  and  are 
mounted  on  the  circumference  of  the 
plate,  where  they  are  easily  accessible. 
The  well-known  rack  and  pinion  drive, 
first  employed  on  Cutler-Hammer  dim- 
mers, Is  used  for  moving  the  brushes 
over  the  contact  segments.  The  length 
of  the  operating  levers  makes  It  possi- 
ble to  obtain  very  gradual  movement 
without  Jerky   motions  and   consequent 


A   Bank  of  C-H   Theater  Dimmers 

poor  dimming  effects.  As  every  C-H 
Dimmer  Plate  is  a  complete  self-con- 
tained piece  of  apparatus,  It  can  be 
removed  or  replaced  easily,  and  can  be 
operated  alone  or  In  connection  with 
others  by  individual  or  master  levers; 
110  steps  of  resistor  are  provided.  The 
capacities  of  dimmers  vary  In  lamp 
wattage  from  450  to  13.200  watts.  A  few 
plates  or  many  may  be  Installed,  ac- 
cording to  requirements.  More  may  be 
added,  as  occasion  may  require.  Two 
types  of  dimmers  are  manufactured — 
Interlocking  and  noninterlocking.  Tin. 
Interlocking  mechanism  enables  any 
number  of  plates  to  be  operated  at  one 
time  by  means  of  a  master  lever.  Non- 
Interlocking  dimmers  must  be  operated 
by  Individual  levers.  In  cases  where  a 
dimmer  Is  desired  simply  for  the  purpose 
of  controlling  a  number  of  separate 
lighting  circuits,  as  In  a  church  or 
public  hall,  the  noninterlocking  type  will 
usually  answer  all  requirements;  but  in 
theaters,  moving -picture  houses,  lodge 
rooms  and  wherever  Impressive  lighting 
effects  are  desired.  Interlocking  dimmers 
should  be  used.  The  Interlock  makes  It 
possible  to  secure  gradual  changes  and 
Mendings  of  color,  which  would  other- 
wise be  Impossible  of  attainment.  By 
means  of  the  C-H  Interlocking  mechan- 

polnta  giving  various  degrees  of  illum- 
ination, and  then  all  picked  Up,  one  after 
another,  by  employing  the  master  lever 
or  wheel  alone.  See  display  adv.  pages 
1225- 1230.— Adv. 
Electrical      Products     Corp.      1128-34     W. 

16th   St..   Los  Angeles,   Gil. 
Kansas  City  Scenic  Co.,  1002  E.  24th  St.. 

Kansas  City.   Mo. 
NATIONAL    ELECTRIC    CONTROLLER 
CO.,  1S4  Whiting  St..  Chicago.  III.    (See 
display    adv.    page    1286.) 
Pennefather.    James  5.,   JfiS   W.   43rd   St.. 

New  York.  N.  Y. 
Universal    Electric    Stage    Lighting    Co.. 
240  W.  50th  St..   New  York,  N.   Y. 

DINGS    MAGNETIC   BEPARATOR   CO 

Milwaukee.  Wis.  Manufacturer  of  mag- 
netic separators  and  electromagnets. 
President.  R.  A.  Manegold;  vlcs-prsBldsnt, 
F.  W.  Manegold:  secretary,  W.  E.  Wehr: 
sales  manager.  P.  R.  Hints.  Main  office 
and  factory,  800  Smith  St.,  Milwaukee,  Wis. 
Branch  offices.  32  E.  42nd  St.,  New  York, 
N.  Y.:  1718  California  Ave..  Denver  Colo.; 
18  Columbia  St.,  W..  Detroit,  Mich.;  805 
4th  Ave.,  Richmond.  Va. 
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DISHWASHERS 


DINKEYS,  POLE— Small  two-wheeled 
carts  used  for  moving  polea  In  line  con- 
struction. A  dinkey  la  usually  made  to 
carry  one  pole  only,  the  pole  lying  across 
the  top  of  the  cart. 

Manufacturer!: 

Dicks  Tool  Co.,  The.  Downer'a  Grove. 
III. 

DIPLOMA. — Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..  Cincinnati.  Ohio. 

DIRECT  CURRENT.— The  name  applied 
to  an  electric  current  that  flows  contin- 
uously in  the  same  direction.  Electric 
primary  and  storage  cells  are  sources  of 
direct  e.  m.  f.  and  produce  direct  currents. 
A  direct  current  may  be  continuous  or 
pulsating,  but  ordinarily  a  continuous  or 
nonpulsatile  current  Is  Implied.  The  term 
"undlrcctional  current"  Is  sometimes  used 
In  place  of  "direct  currenL"  The  abbre- 
viation d-c.  is  often  used  for  direct  cur- 
rent  especially  when  used  adjectively,   as 

—Syracuse, 

DIRECTION  FINDERS,  RADIO— Radio 
direction  finders  consist  of  a  loop  antenna 
free  to  turn  on  a  calibrated  circular  scale. 
and  a  sensitive  receiving  apparatus.  They 
make  It  possible  to  determine  accurately 
the  direction  from  which  signals  being 
received    are   sent.   '  Thev   ire    often    called 

scrlptlon    see    Compasses.    Radio. 

DIRECTION   FINDING,   RADIO.— Certain 

radio  antennas  have  directional  character- 
istics which  make  It  possible  for  the  re- 
ceiving Station  to  determine  the  direction 
of  the  transmitting  station.  Loop  antennas 
are  best  adapted  for  direction  finding-. 
They  receive  best  when  placed  with  their 
plane  in  line  with  the  transmitting  station 
snd  poorest  when  perpendicular  to  that 
line.  A  number  of  direct  Ion -finding  or 
radio-compass  stations  have  been  estab- 
lished at  seaports.  Signals  from  a  vessel 
at  sea  are  received  simultaneously  upon 
two  loops  several  miles  apart  and  direc- 
tions determined  which  enable  the  exact 
location   or  the  ship  to  be  calculated. 

DIRECTION  OF  CURRENT  FLOW— The 
direction  In  which  an  electric  current  Is 
assumed  to  flow  Is  from  a  positively  elec- 
trified body  to  a  negatively  electrified  body. 
This  Is  baaed  on  the  assumption  that  the 
positive  state  or  positive  potential  Is  higher 
than  the  corresponding  negative  potential 
or  state.  It  Is  only  a  convenience  to 
ascribe  this  as  the  actual  direction.  Also 
see   Current,   electric. 

DIRECTION  OF  MAGNETIC  FLUX.— 
The  direction  In  which  magnetic  lines  of 
force  are  conventionally  assumed  to  flow 
when  passing  on  the  outside  of  a  magnet 
is  out  from  the  north-seeking  pole  through 
the  air,  re-entering  the  south-seeking  pole, 
Within  the  magnet  the  direction  of  flow  la 
from  south  to  north  poles. 

DIRIQO.— Trade  name  for  tanks,  pen- 
stocks and  towers  made  by  Stevens  Tank 
ft  Tower  Co.,  9-23  Center  St.,  Auburn,  Ma. 

DISCHARGERS,  ELECTROSTATIC— See 
Neutrallzers.  static  electricity. 

DISCHARGERS,  RADIO. —  See  Spark 
gaps,  radio. 

DISCONNECT,— The  act  of  severing  a 
telephone  connection.  It  involves  restor- 
ing to  normal  the  apparatus  used  to  con- 
nect the  two  telephones.  The  term  may 
also  be  applied  to  severing  the  connection 
of  any  electric  circuit,  although  the  more 
common  expression  is  "to  open"  the  cir- 
cuit. A  disconnecting  switch  is  sometimes 
called   a   disc-meet   or   a   disconnector. 

DISCONNECTING  SWITCH  E8.-Ste 
Switches,   disconnecting. 

DISCONNECTIVES,  EMERGENCY,  FOR 
DISTRIBUTION  CIRCUITS.— In  a-c.  sys- 
tems the  lines  cannot  be  arranged  to  cut 
out  a  section  automatically  except  by  the 
use  of  relays  and  oil  switches.  The  ex- 
pense of  these  Is  Justified  only  on  impor- 
tant transmission  networks.  The  usual 
procedure  in  distributing  circuits  is.  there- 
fore, to  operate  each  main  branch  or  a 
feeder  independently  from  one  source  of 
supply.     At  all  points  where  branches  from 

brought  together  and  equipped  with  emer- 
gency disconnect  Ives  on  a  pole  top  or  in  a 
manhole.  In  case  of  trouble  on  the  normal 
source  or  supply,  the  repair  man  opens  the 
disconnect  Ives  at  that  point  and  closes 
them  at  the  emergency  point,   thus  restor- 


ing   service     on     branches    of    the    circuit 
which   are   not   Involved   in  the   trouble. 

On  overhead  circuits  the  disconnective* 
may  be  fuse  boxes,  disconnecting  type 
a  Ingle -conductor  porcelain  pot  heads.  Or 
knife  switches.  OH  switches,  disconnecting 
potheads.  or  pothead  switching  boxes  are 
used  for  underground  circuits.     It  Is  rarely 


only  where  large  loads  are  Involved. 

DISCONNECTORS  OR  DISCONNECTS. 
—See  Switches,  disconnecting. 

D1SFICO.— Trudc  name  for  fiber  Insula- 
tion manufactured  by  the  Diamond  State 
Fibre    Co..    Bridgeport,   Pa, 

DISHES,  CHAFING,  ELECTRIC— Elec- 
trically heated  covered  dishes  for  use  on 
the  table  for  cooking  or  warming  food 
served  directly  from  the  dish.  They  are 
mostly  used  for  light  meals,  such  as  In 
cooking  fudge,  rarebits,  macaroni  and  va- 
rious creamed  dishes.  The  dishes  are  made 
to  add  to  the  attractiveness  of  the  table 
and  are  usually  of  copper,  highly  polished, 
or    are     given     a    heavy    nickel    Or    silver 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty" chafing-  dish.  In  two  designs. 
Made  of  heavy  copper  finished  in  pol- 
ished nickel,  double  tin  lined  and 
equipped  with  safety  fuse  plug  to 
prevent  burning  out  element.  Ebony 
finished  wood  handles.  Complete  with 
a  6-ft.  twin  conductor,  gray  silk  cord, 
detachable  plugs  and  attachment  plug. 

Bramhait.  Deane  Co..  261-E85  W.  36th  St., 
New  York.  N.  T.     "Deane." 

Canadian  Edison  Appliance  Co..  Ltd.. 
Downie  St.,  Stratford,  Ont.,  Can. 
"Hotpolnt,"    "Edison." 

Canadian  General  Electric  Co..  Ltd..  213 
King  St..   W..  Toronto,  Ont.,   Can. 

EDISON  ELECTRIC  APLIANCE  CO., 
INC.,  6800  W.  Taylor  St.,  Chicago,  III. 
The  chafing  dish  Illustrated  Is  con- 
structed throughout  of  heavy  sheet 
copper,   nickel    plated  and   polished.      It 

Is  1014  Ina.  high  and  9  ins.  In  J1 

The  design  Is  a  mission  style 


"Hotpolnt"  Chafing  Dish 


did  design.  The  heating  element  is  lo- 
cated in  center  of  water  pan  making  it 
moat  efficient.  Two  heats  are  obtained 
by  Inaertlng  switch  in  either  receptacle. 
In  addition  to  the  chafing  dish  shown, 
two  more,  different  in  design,  are 
manufactured.  The  capacity  of  the 
food  pan  In  all  Is  *'h  pints.  Wattage, 
450  and  22S.  Comes  complete  with 
cord,  attachment  plug  and  Interchange- 
able plug.  See  display  adv.  page  1383-3. 
—Adv. 

LANDERS,  FRARY  ft  CLARK,  New 
Britain,   Conn.     "Universal." 

Manning.  Bowman  &  Co.,  Merlden,  Conn. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 


■■Hoy, 
Can. 


•Rochester.' 

Electrics.  Ltd.,  Pembroke, 


WKSTl  NOIIOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.    pages   1395-1402.) 
DISH  WARMERS,      E  L  E  C  T  R  I  C— See 
Warmers,    plate   or  dish. 

DISHWASHERS,     MOTOR  -DRIVEN, 
HOTEL     TYPE.— These    are    motor-driven 

same  principles  as  the  household  types 
described  In  the  next  classification.  For 
hotels,  restaurants,  clubhouses.  Institutions, 
etc.,  these  represent  much  economy  in 
labor  cost  ot  kitchen  assistants.  They  are 
built  in  various  capacities,  some  being  able 
to  contain  several  hundred  dishes  at  one 
time.  They  are  almost  invariably  perma- 
nently connected  to  the  plumbing  system 
so  that  hot  water  can  be  supplied  and 
soiled  wnter  drained  off  by  merely  turning 
the    proper    valves.      Where    large    baskets 

Ml 


are  used  to  contain  the  dishes,  a  simple 
form  of  hoist  Is  sometimes  provided  to  lift 
the  baskets  out  of  (lie  steaming  tank  and 
also  to  lower  freshly  loaded  baskets  into  it. 

Manufacturers: 

Blakeslee  &  Co.,  O.  3.,  Cicero,  RI. 
"Niagara,"  "U.  S.",   "Rotary." 

Bramhall,  Deane  Co.,  281-265  W.  ISth  St.. 
New  Tork.  N.  T.     "Deane." 

Colt's  Patent  Fire  Arms  Mfg.  Co.,  Hart- 
ford, Conn.  "Autoaan."  (Exclusive 
distributors,  Couch  &  Dean.  1480  Broad- 
way. New  York.  N.  Y.) 

Crescent  Washing  Machine  Co..  New 
Rochelle,   N.  Y.      "Crescent." 

Dunn  Mfg.  Co.,  180  N.  Dearborn  St., 
Chicago.  111.    "Dunn's." 

Faarless  Dishwasher  Co.,  Inc.,  17B-IT9 
Colvin  St.,  Rochester,  N.  Y.  "Fear- 
less." 

Hamilton-Low  Co.,  Jersey  City.  N.  J. 
"P.  D.",   "Vortex",  "Champion." 

Insinger  Co..  4651  Stenton  Ave..  Phlladel- 

MERMAID'  DISH  WASHER  CO.,  61  Hub- 
bard St.,  Middletown,  Conn.  See  Dish- 
washers, motor  driven,  household  type. 
—Adv. 

Rcdmon,  Edgar  ft  Redmon,  218  S.  1st  St.. 
W.,  Cedar  Rapids,   Iowa.     "E  Z  Way." 

Success  Dish  Washing  Machine  Co..  The. 
640  Cushman  St.,  W  ouster,  Ohio. 
"Success." 

Street  ft  Co.,  F.  G.,  132  Nassau  St.,  New 
York,   N.  Y.      "Victor." 

Tupper  Mfg.  Co.,  1122  W.  4Tth  St.,  Seat- 
tle,   Wash.      "Tupper." 

Walker  Bros.  Co.,  226  Walton  St.,  Syra- 
cuse, N.  Y. 

DISHWASHERS,  MOTOR  -DRIVEN, 
HOUSEHOLD  TYPE.— Medium-sized  metal 
tanks  Into  which  dishes  in  wooden  or  metal 
placed.      '         -  -  -    ■■  : 


fore 
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„ ch  motion  is  Impai 

dish  racks,  thus  moving  the  dishes  through 
the  hot  soapy  water  in  the  tank.  In  some 
machines  the  dishes  are  also  rinsed,  after 
the  washing  water  has  been  drained  off. 
by    spraylnr    "*"     "' —    -■-•--  — 


dish- 


the  dishes.  Some  types  of  household 
re  portable,  being  mounted 
they  may  be  moved  into  an 


that  the  hot  water  may  be  poured  in  by 
merely  turning  a  faucet  and  the  drain  wa- 
ter run  oft  to  the  soil  pipe  by  opening  a 
valve   without    lifting   any  water   in   either 

Household  dishwashers  prove  a  source  of 
economy  in  large  households,  as  they  may 
eliminate  the  need  for  a  servant.  In  any 
case  they  are  a  means  of  performing  one 
of  the  most  disagreeable  household  duties 
and  doing  it  in  a  far  more  sanitary  man- 
ner than  can  be  done  by  the  ordinary 
methods  using  a  quickly  soiled  (and  usually 
foul-smelling)  dishcloth  In  a  pan  of  greasy 
water  with  little  or  no  subsequent  rinsing, 
but  depending  on  the  final  drying  with  a 
dish  towel  of  questionable  cleanliness  to 
wipe  off  the  greasy  film  on  the  dishes. 

In  the  electric  dishwasher  the  dishes  are 
set  on  edge  In  baskets  so  that  the  spray 
can  reach  every  part  of  their  surface.  Very 
hot  water  with  a  little  soap  will  loosen 
any  grease,  egg  or  other  dried  stain  In  a 
few  minutes.  The  soiled  water  is  drained 
off  and  clean,  hot  water'  sprayed  or 
splashed  over  the  dishes,  rinsing  them  ef- 
fectively. The  heat  of  the  tank  will  itself 
dry  the  dishes  it  they  are  left  standing  in 
It  for  a  few  minutes.  They  are  then  ready 
to  be  put  away  without  having  been 
touched  by  any  cloth  or  even  by  the  hands 
during  the  waahing.  rinsing  and  drying 
processes.  The  power  consumption  of  such 
n  dishw-nsher  seldom  exceeds  300  watta, 
since  only  a  small  (fractional -horsepower) 
motor  need  be  used. 

Manufacturers: 


Blakeslee     ft      Co..     G.     S..     Cicero.      111. 

"Niagara."    "U.    S.".    "Rotary." 
Bramhall,  Deane  Co.,  281-286  W.  3«th  St.. 

New  York.  N.  Y.     "Deane." 
Conover  Mfg.  Co..  665  W.  Van  Buren  St.. 

Chicago.   III.      "Queen  or  the  Kitchen." 
Dow    Mfg.     Co.,     Bra  In  tree,     Mass.       "P. 

D.   Q." 
Dunn     Mfg.    Co..    180    N.    Dearborn     St., 

Chicago.   III.     "Dunn's." 

Google 


DISINFECTORS 
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FITZOERALD  MFQ.  CO.,  THE,  Torrlng- 
ton.  Conn.      "Star." 

Happy  Home  Industries.  Madison  Blda., 
Detroit.    Mich.      "Happy   Home." 

Hollls,  H.  B-.  BB1  N.  Parkslde  Ave..  Chi- 
cago.  HI.      "Hollls." 

Hyfleld  Mfg.  Co.,  The.  21  Walker  St.. 
New  York.  N.  Y.     "Easy  Done." 

Internationa]  X-Ray  Corp,  328  Broadway. 
New  York,   N.  Y. 

Jewel  Electric  A  Mfg.  Co.,  5428  N.  Broad- 
way, Chicago.  III. 

MERMAID  DISH  WASHER  CO..  61  Hub- 
bard St..  MIddletown.  Conn.  The  "Mer- 
maid" dish  washer  consists  of  a  cop- 
per tank  £8  Ins.  ions,  18  Ins.  wide,  and 
12  Ins.  deep,  set  upon  four  sturdy  angle 
Iron  legs.  Into  this  tank  fits  a  sub- 
stantial electrically  welded  steel  wire 
tray  of  special  design,  In  which  the 
soiled  dishea  are  loosely  nested.  The 
center  of  the  washing  pan  or  tank,  at 
the    bottom,    has    a    conical    depression 


Mermaid  Dish  Washsr 


Into    which    fits   a   two-bladed   da; 

driven  through  a  worm  gear  by  a  % 
h.  p.  motor.  Below  the  dauber,  at  the 
front,  is  a  drain  of  ample  diameter. 
Dishes,  glassware  and  tinware  may  all 
be  Washed  together,  the  time  required 
for  washing  each  trayful  being  from 
four  to  aut  minutes.  The  machine  Is 
self-cleaning  and  will  not  clog  or  sour. 
If  desired.  It  may  be  attached  perma- 
nently to  the  plumbing  by  any  plumber 
nt  alight  expense. — Adv. 
Redmon.  Edgar  &■  Redmon.  218  S.  1st 
St..    W..    Cedar    Rapids.    Iowa,    "EZ- 

Tupper   Mfg.    Co.,    Seattle,    Wash. 

Walker  Bros.  Co..  226  Walton  St.,  Syra- 
cuse, N.  Y. 

Whirlpool  Mfg.  Co.,  1628  Chestnut  St.. 
Philadelphia,   Pa,     "Whirlpool." 

DISINFECTORS  FOR  CLOTHING,  BEO- 
DINO.  ETC.— These  devices  are  used  for 
disinfecting  clothing  and  bedding  in'  camps 
or  in  hospitals,  also  for  sterilising  dress- 
ings or  similar  materials.  The  larger  types 
an  ateam- operated  only:  the  smaller  types 
sometimes  use  electrical  heating  elements. 
The  device  usually  consists  of  a  Jacketed 
cylinder  or  similar  chamber  In  which  the 
material  is  placed,  and  various  devices  for 
control  of  the  temperature,  pressure  and 
circulation  of  the  gas  or  steam.  The  cham- 
ber   la    generally    operated    with    a    partial 

Manufacturers: 

American  Steriliser  Co.,  Erie.  Pa. 
"American"    ( K in youn- Francis   type). 

DISINTEGRATION   OF  ELECTRODES 

The  crumbling  or  deterioration  of  struc- 
ture caused  by  uneven  attack  of  the  elec- 
trolytic action  thereon.  It  is  particularly 
noticeable  in  carbon  electrodes  used  as 
anodes  In  sulphate  solutions,  where  one  part 
of  the  carbon,  perhaps  a  part  of  the  binder. 
Is  attacked  by  the  electrolytic  action,  and 
the  whole  electrode  soon  breaks  down  Into 
a  sandy  or  granular  residue. 

DISK  ARMATURE.— An  armature  having 
a  core  quite  thin  In  a  direction  parallel  to 
the  Shaft  with  the  active;  conductors  dis- 
posed on  the  Mat  ends.  The  disk  armature 
revolves    between    poles    whose    cores   are 

K  rails!  to  the  shaft.    It  Is  almost  an  obso- 
e  form. 


— See  Stoves, 

DISKS,    ARMATURE.— Thin    clrcul 

sheets  of  electrical  iron  or  steel  from  which 
the  core  of  a  rotating  armature  Is  built 
after  notches  have  been  cut  In  for  forming 
the  slots.     See  Armature  punchlngr 

DISKS,  GRAPHITE,  RESISTANCE.— If 
a  number  of  plates  or  disks  of  graphite, 
piled  Into  a  column,  are  placed  In  an  elec 
trie  circuit  and  pressure  applied  to  th< 
ends,  It  will  be  found  that  the  resistance 
of  the  pile  will  vary  approximately  Inverse- 
ly as  the  pressure  applied.  This  princlpli 
is  utilized  In  certain  types  of  rheostatr 
known  as  the  compression  type.  They  have 
the  advantage  of  an  almost  perfectly  uni- 

tlvely  small  bulk.  The  disks  are  generally 
circular  in  shape  and  of  thlcknes" 
diameter  suitable  to  the  type  of  rhi 
They  usually  are  mounted  on  an  Insulated 
rod.  within  a  tube 
forms  simply  lie  In  an  open  trough.  Extra 
disks  or  plates  of  graphite  should  be  avail- 
able to  replace  any  that  may  be  broken. 

Allen-Bradley    Co..    28G    Greenfield    Ave. 

Milwaukee.  Wis. 
Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard -Baltimore." 
DISPATCHERS,  ELEVATOR.  — In  the 
simple  typus  these  are  push-button  signal- 
ing systems  by  which  the  starter  for  a 
group  of  elevators  may  indicate  to  the  In- 
dividual operators  by  means  of  a  bell,  bus 
ser  or  lamp  signal,  when  to  start  up  o 
down  on  their  trips.  In  dispatching  sys 
terns  that  are  more  or  less  automatic  th. 
equipment  becomes  somewhat  more  com 
plex.  In  one  outfit  the  operation  Is  entirely 
automatic;  the  equipment  consists  ' 
small  mo  tor -generator  set  that  gii 
definite  time  Intervals  a  low-voltage  signal 
for  each  ear  In  turn,  both  at  the  bottom 
and  top  of  the  shaft,  so  that  operation  of 
the  cars  Is  timed  with  precision.  The  time 
Interval  can  be  adjusted  to  suit  the  heavier 
traffic  at  times  of  starting  and  quitting 
work,  noon-hour  traffic,  etc,  and  Individual 
cars  can  be  cut  out  of  the  signal  cycle. 
Such  an  automatic  dispatcher  may  be  In- 
stalled In  the  office  of  the  superintendent 
of  the  building  and  mav  have  as  nn  auxil- 
iary a  signal  system  to  show  visually  by 
lamps  the  position  of  each  car  at  all  times. 

Manufacturers: 

Lockwood  A   Almqulst,   Inc..   218   E.   (2nd 
St..  New  York.  N.  Y. 

DISPATCHING  OF  RAILROAD  TRAINS 
BY  TELEPHONE— The  movement  of 
steam  railroad  trains  by  telegraph  was  be- 
gun In  the  year  18B0.  and  In  the  early 
eighties  of  the  past  century,  shortly  after 
the  telephone  was  Introduced,  the  use  of 
the    telephone    for    train    dispatching    pur- 

adopted    on    small    sections    of 

i  of  the  country 
...  ™M  mi,  However,  until  190T  thot  the 
telephone  was  extenalvrly  applied  to  train 
operation  on  large  trunk  railroads.  At  the 
present  time,  perhaps  80%  of  the  railroad 
mileage  of  the  United  States  and  Canada 
Is  so  operated. 

Telegraph  apparatus  Is  Simpler  and  lesp 
expensive  than  telephone  equipment,  but 
telegraph  operation  requires  specially 
trained  Morse  operators,  while  the  tele- 
phone may  be  used  by  any  intelligent  per- 
son with  normal  voice  and  hearing.  Also, 
trainmen  themselves  may  by  means  or  the 
telephone  talk  directly  with  dispatchers  and 
officials  when  occasion  demands. 

Although  satisfactory  telephone  aervic 
requires  that  a  pair  of  wires  be  used  as  a 
circuit,  while  the  telegraph  requires  but  a 
Single  wire,  telephone  engineers  have  de- 
veloped systems  whereby  a  pair  of  tele- 
phone wires  may  be  used  as  a  telephone 
circuit  and  simultaneously,  as  one  or  two 
telegraph  circuits:  this  Is  known  as  a  com- 
binations of  physical  and  phantom  tele- 
phone circuits  are  also  widely  used. 

Selective  calling  devices,  which  were  In 
use  as  early  as  1890.  have  within  the  past 
fifteen  years  been  Improved  so  that  today 
there  are  various  d-c.  and  a-c.  types  of 
selector  In  use  on  railroad  telephone  dis- 
patching circuits.  Dispatchers  at  terminal 
offices  are  provided  with  calling  keys,  which 
send  out  combinations  of  impulses  designed 
to  ring  a  bell  at  any  desired  way  station, 
thus  attracting  the  attention  of  the  opera- 


allroad   In   - 


by  Rhoods  make  possible  on  "answer  back" 
signal,  enabling  the  dispatcher  to  know 
positively  whether  or  not  the  signal  bell  at 
a  station  called  has  operated. 

In  the  interest  of  economy  ot  line  wire 
the  development  of  telephone  train  dis- 
patching has  been  closely  Identified  with 
advances  made  In  telephony  and  telegraphy. 
The  greater  the  number  of  talking  and  tele- 
graph circuits  that  may  be  obtained  with  a 
given  number  of  line  wires,  the  greater  Is 
the  economy  In  main  line  wires  required. 
Standard  telephone  repeating  colls,  retarda- 
tion colls  and  condenser  arrangements  are 
used  in  hooking  up  circuits  for  simultane- 
ous telephone  and  telegraph  use. 

The  Telegraph  and  Telephone  Division  of 
the  American  Railroad  Association  now  has 
ready  for  distribution  to  Its  members 
standard  circuit  diagrams  for  connecting 
up  telephone  train  dispatching  circuits. 

DISPERSION,  COEFFICIENT  OF.— The 
ratio  of  the  total  flux  per  pole  developed 
by  tho  excitation  of  a  generator  or  motor 
to  the  flux  which  Is  useful  by  cutting  the 
armature  conductors.  In  salient-pole  ma- 
chines, the  value  of  this  coefficient  Is  gen- 
erally between  1.10  and  1.25.  It  Is  also 
called  the  "leakage  coefficient." 

DISPLACEMENT     CURRENT.— When     a 


mtalnl 


conder 


r  has 


or  alternating  current  applied  to  It  an  elec- 

dium  of  the  condenser  which  reverses  in 
direction  for  every  alternation  of  the  cur- 
rent. This  electric  strain  Is  called  electric 
displacement  and  Its  variation  gives  rise 
to  a  so-called  displacement  current. 

DISPLAY  BOARDS,  FIXTURES,  RACKS 
AND  STANDS.— This  classification  Includes 
all  such  fixtures,  racks,  hoards  or  stands 
upon  which  one  or  more  articles  may  be 
displayed,  applying  partlculaly  to  those  de- 
signed for  electrical  goods,  such  as  auto- 
mobile lamps,  flashlights,  wire  samples, 
fuses,  wiring  fittings  and  supplies,  etc. 
Much  thought  has  been  given  to  the  de- 
Sign  and  manufacture  of  such  display 
equipment  so  that  the  articles  may  be  at- 
tractively  and    effectively   exhibited   In   the 

shops.    Also  see  Tables,  display. 
Manufacturers: 
Acme    Level    &    Mfg.    Co.,    Toledo,    Ohio. 

"Dunbar." 
Bulletin     Machine    Co..     10-16    Lock    St.. 

Buffalo.  N.  Y.      (Display  boards.) 
Heller  &  Co.,  W.  C.,  Montpeller.  Ohio. 
Newman    Mfg.    Co.,    717-21   Sycamore   St., 

Cincinnati,  Ohio. 
PERRY    ItOTARY    FrXTURE   CO.,    INC., 

Meridian,  Miss. 
Stevens  &  Co..  375  Broadway,  New  York, 
N.  Y.     "Heller." 

DISPLAY    STAGE     LIGHTING    CO IM 

W.  44th  St..  New  York,  N.  Y.  Monufac- 
turer  of  stage  lighting  equipment.  Presi- 
dent, John  Hlgham;  vice-president.  M.  E. 
Kelly;  secretary  and  treasurer,  W.  E.  Price. 
DISRUPTIVE  CRITICAL  VOLTAGE— 
The  voltage  to  neutral  at  which  the  dls- 
-■■■■"—   -  iltage  gradient  Is  reached  at  the 


of  . 


DISRUPTIVE  VOLTAGE  GRADIENT.— 
The  voltage  gradient  at  the  surface  of  the 
conductor  at  which  a  silent  discharge  will 
take  place.  It  depends  upon  several  fac- 
'-ira.     See  Corona, 

DISSOCIATION.— A  chemical  term  desig- 
ning  the   spontaneous    breaking  down   of 
compound    Into    two    or    more    const! lu- 
lls, without  the  aid  of  any  other  chemical 
jency.      Examples:      By    heat    alone,    cal- 
cium  carbonate  Is   broken   up   Into  calcium 
Ide   and   carbon   dioxide;    at  a   high   tem- 
rature  an  Iodine  molecule,  li,  breaks  down 
to  Iodine  atoms,  21:  at  very  high  tempera- 
res,  water  vapor  dissociates  partially  Into 
oxygen  and  hydrogen  gas. 

DISSOCIATION    THEORY.— A    theory   of 

...e  nature  of  solutions,  which  regards  salts 

dissolved  In  a  solvent  as  being  more  or  less 

dissociated     Into     their     constituent     parts. 

usually  set   forth,   only   such   solutions 

considered    dissociated    as   are    electro- 

lytlcally  conducting,  and  the  dissociation  is 
........   ,     -  being  Into  the  Ionic  constltu- 

Into  such  constituent  parts  as 


constitute   the   Ions   when   i 

nn   current   was    passed    through    the 

usually 


__.      For    this    

died  the    Ionization   theory,  

jmed  decomposition  Is  not  Identical  with 
rdinary  chemical  dissociation,  and  the  use 
i  fusing  and  a  n  ■ 


,  Google 
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"Ionization"  as  also  unreal,  since  It  predi- 
cates the  existence  of  ions  before  an  elec- 
trolysing current  la  applied.  Both  terras 
are.  therefore,  fanciful,  and  both  theories 
are  being1  replaced  by  the  "solvate  theory." 
which  regards  the  solvent  as  forming  com- 
pounds with  the  constituents  of  the  salt 
dissolved   (solute).     See  Solvate  theory. 

DISSTON     d.     SONS,     INC.,      HENRY.— 
Taconr,  Philadelphia,  Pa.    Manufi 


Pres 


Bus  I: 


Frank  Dtsaton:  vice -presidents,  _.  _ 
erts.  Henry  Disston;  William  D.  Dlsston. 
Horace  Disston.  Hamilton  Dlsston:  secre- 
tary and  general  manager.  E.  B,  Roberts; 
treasurer.  Frank  Disston:  sales  manager. 
Horace  Dlsston.  Main  office,  Taeony.  Phil- 
adelphia, Pa.  Factories,  Taeony,  Philadel- 
phia, Pa.;  Seattle.  Wash.;  Toronto,  Ont., 
Can.  Branch  offices.  Chicago,  III. ;  San 
Francisco.  Cal.:  Boston,  Mass.;  Cincinnati. 
Ohio;  Seattle.  Wash.:  New  Orleans,  Da.; 
Memphis,  Tenn, ;  Bangor,  Me. ;  Portland 
Ore.:  New  York.  N.  T.:  Henry  Disston  & 
Sons.  Ltd.,  Toronto,  Ont.,  Can.:  Vancouver. 
B.  C„  Car. 

DISTEEI Trade   name    for   wheels   for 

electric  vehicles  and  trucks  manufactured 
by  the  Detroit  Pressed  Steel  Co.,  6660  Mt. 
Elliott  Art.,    Detroit,   Mich. 

D  I.  STOCK.— Trade  name  for  sleeve 
twister  manufactured  by  Mathias  Klein  & 
Sons,  3200  Belmont  Ave.,  Chicago,  111. 

DISTRIBUTER,      TELEGRAP  H Ir 

printing  telegraph  systems  the  distributer 
is  a  part  of  the  terminal  mechanism  by 
means  of  which  the  line  Ib  distributed  con- 
secutively     to      separate      transmitters      in 


for  testing  a  subscriber  line. 

DISTRIBUTER,  TRAFFIC— A  device  foi 
automatically  distributing  telephone  callr 
from  subscriber  lines  to  a  number  of  "A" 
operators.  It  permits  any  call  to  go  to  any 
Idle  operator. 

DISTRIBUTERS,  AUTOMOTIVE  IGNI- 
TION,—In  the  modern  automobile  engine 
or  airplane  engine  of  Beveral  cylinders  it  is 
necessary  to  time  the  ignition  of  the  gas  in 
the  various  cylinders  so  that  the  gas  Ig- 
nites when  the  piston  Is  in  its  proper  posi- 
tion In  the  cylinder.  This  is  accomplished 
by   means  of  a  distributer,    which   consists 

with  a  stationary  set  of  contacts  so  Sat 
the  electrical  circuit  Is  completed  to  the 
proper  spark  plugs  In  succeaslon  and  the 
spark  is  made  In  the  various  cylinders  at 
the  proper  time  and  sequence.  These  dis- 
tributers are  generally  made  or  molded  In- 
sulating compounds  Into  which  the  station- 
ary contacts  and  other  metal  parts  are 
inserted  in  the  molding  process. 

Manufacturers: 

Kent  Mfg.  Co.,  Atwater,  4987  Stenton 
Ave..    Philadelphia.    Pa.      "Unlsparker." 

WESTINGHOUSE  i:i.KCTHin  &  MFG 
urgh.  Pa.    (See  display 


CO..  Ea 

adv.    pages   1396-1402. 
D ISTRIBUTION. FACTOR.— Sev'Breadth- 

DISTRIBUTION  LINES  FOR  POWER 
AND  LIGHTING.— Distribution  lines  carry 
energy  at  moderate  voltages  (usually  be- 
low 50(11)  volts)   from  substations,  or  some- 

to  a  large  number  of  consumers  distributed 
over  a  large  district;  the  term  also  applies 
to  similar  lines  for  a  street-lighting  system. 
Distribution     lines     are     divided     Into    two 

Underground  Line*.  The  field  of  opera- 
tions of  the  Edison  systems  having  been 
chosen  In  the  closely  built  sections  of  large 
cities,  underground  construction  became  an 
Immediate  necessity.     The  Edison  tube  was 

Drat  cost  for  the  pioneering  venture.  The 
conductors  were  sealed  Inside  of  20-ft. 
lengths  of  Iron  pipe  which  were  connected 
together  with  flexible  terminals  that  were 
Incased  in  split  sleeves  and  Riled  with  hot 
compound.  Each  tube  was  terminated  at 
Intersection  points  In  circular  Junction 
boxes.  These  boxes  were  of  the  surface 
type  and  contained  fuses  bv  which  defec- 
tive sections  were  automatically  eut  out. 
The  tubes  were  laid  on  each  aide  or  the 
street  where  there  were  enough  customers 
to  require  it.  A  position  near  the  curb 
was  chosen  to  make  the  service  taps  short 


s  standard  for  something 
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?d    after    about    the    year    1902. 

-in    conduit    system   with   various 

of  duct  had 


td  foi 
,nd  the  use  of  lead-sheathed  cable 
with   rubber    or   oiled-paper   insulation,    In- 
stead of  tubes,  began. 

Cable  was  found  less  likely  to  be  affected 
by  occasional  overloads  and  was  used  for 
the  feeders  exclusively  after  its  Introduc- 
tion. The  conduit  systems  which  survived 
were  those  In  which  the  ducts  were  of  tile, 
terra  cotta,  concrete,  or  other  fireproof 
substance.  The  early  attempts  to  use  creo- 
soted  pump  log  came  to  grief  when  cable 
faults  set  fire  to  the  ducts. 

In  conduit  systems  manholes  are  provided 
for  jointing  purposes  and  at  intersections 
„.   ,._...       .._.,.,_    __.    ?a   (n   stra|gnt 

this   beini 


t   is 


:able   t 


:ehle    I 


single  length.  Manholes  must  have  ample 
wall  space  for  the  Joints  and  Junction  boxes 
and  8  ft.  headroom  for  convenience  In  work- 
ing. Cable  racks  are  provided  by  which 
the  cable  and  Joints  are  supported  on  the 
side  walls,  the  brackets  often  being  made 
detachable  tor  convenience  In  handling. 
Manholes  are  equipped  with  ladders  where 
they  are  entered  frequently. 

In  the  arrangement  of  conduit  lines  the 
ducts  must  be  sufficient  in  number  to  pro- 
vide space  for  through  lines,  for  local  dis- 
tribution and  for  possible  future  growth  for 

v  additional  ducts  Is 


laid   at   the 

t   again   be  dls 

The  number 


irbed    the    t 


als  depends  upon  the  width  of  the  building 
frontage  and  laterals  should  be  arranged  to 
minimize  the  number  of  handholes.  It  Is 
usual  to  bring  several  into  one  hole,  using 
iron  pipe  bends  if  necessary  to  make  the 
turn  Into  the  buildings. 

Junction  boxes  are  installed  In  low-ten- 
sion systems  In  manholes  or  at  one  side  It 
the  surface  type  box  Is  used.  In  primary 
a-c.  distribution  systems  Junction  boxes 
are  placed  as  dlsconnectlves  at  the  points 
where    isolation    is    required,    as    at    feeder 

of  adjacent  circuits  afford  an  emergency 
connection  in  ense  of  interruption.  These 
boxes  are  placed  in  manholes  where  the  cir- 
cuits are  all  underground.  If  the  circuits 
are  partly  overhead  the  emergency  con- 
nection can  oflen  be  arranged  by  the  use 
"   ''""' ctlng  type  pothead  at  a  cable 


pole. 
Wher 


circuit  is  carried 
here  no  further  e: 
as  In  park  lighting,  or  in 


'ground 


service    to    a    stub-ended    .      ...,,,., 

cable,  laid  directly  in  the  ground,  or  Iron 
pipe  with  standard  lead  cable  Is  sometimes 
installed.  Where  armored  cable  la  used  a 
ereosoted  pTank  Is  laid  above  It  to  protect 
It  from  subsequent  excavations,  If  such 
openings  are  likely  to  be  made. 

Overhead  Lines.  The  use  of  overhead 
construction  for  series  lighting  naturally 
followed  the  precedents  set  in  telegraph 
circuits  which  had  been  In  use  many  years. 
The  practice  of  carrying  wires  on  crosa- 
arma  with  glass  insulators  was  readily  ap- 
plicable and  only  alight  change  In  the  size 
of  the  Insulator  was  needed  to  adapt  It  to 
the  higher  voltages  of  series  systems.  The 
first  a-e.  systems  were  quite  generally  in- 
stall, d  overhead,  as  they  were  largely  In 
'" "'  ""   construction  was  per- 


made    It    feasible 
lence  districts  on 


a   profitable  basis,   while 

of  underground  territory  as  established  by 
ordinance  where  no  service  could  be  given 
because  of  the  first  cost  of  extensions. 

With  the  rapid  expansion  of  telephone 
systems  following  the  introduction  of  party- 
lini-  service  about  the  year  1900.  the  policy 
of  Joint  pole  construction  demanded  atten- 
tion, and  In  many  cities  the  pole  plnntn 
were  gradually  merged  as  the  system  was 
extended  and  reconstructed.  The  power 
Circuits  arc  placed  above  telephone  cir- 
cuits, the  highest  voltages  beinn  iilicf-il  osi 
the  top  arm.  The  amount  o(  vertical  spare 
lo  be  reserved  for  each  company  is  ar- 
ranged   by    agreement    and    this,    together 
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with  the  necessary  clearance  from  ground 
and  the  neutral  space  between  the  spaces 
of  the  two  systems,  fixes  the  length  of  the 
pole  required.  The  top  diameter  la  also 
agreed  upon  according  to  the  combined 
loads  to  be  carried  by  the  pole.  For  line 
poles  7-in.  tops  are  generally  used,  while  at 
corners  8-ln.  tops  are  standard. 

Where  there  are  competing  power  or 
telephone  companies  Joint  arrangements 
are  more  complicated  and  In  such  cities  rt 
Is  not  uncommon  to  find  double  sets  of 
poles.  However,  there  are  a  few  cases  of 
Joint  arrangement  where  poles  are  occupied 
by  four  power  and  telephone  companies. 

Wood  poles  have  been  employed  almost 
exclusively  for  distribution  lines,  chestnut 
being  used  extensively  In  the  eastern 
states,  northern  cedar  In  the  middle  west- 
ern states  and  western  cedar  in  western 
states.  Pine  and  cypress  have  been  used 
to  some  extent  In  southern  states.  The 
supply  of  chestnut  and  northern  cedar  is 
rapidly  diminishing,  and  the  western  cedar 


taklnt 


great    advantage 


tributlng  circuits,  with  the  line  alive.  The 
security  of  the  men  and  the  greater  facil- 
ity in  climbing  make  the  wood  pole  a  prac- 
tical necessity. 

Northern  cedar  has  a  natural  taper  of 
about  1  in.  in  5  ft.  of  length,  a  T-in.-top 
pole  35  ft.  long  having  a  diameter  of  13 
ins.  at  a  point  5  ft.  from  the  butt.  A 
western  cedar  pole  has  a  taper  of  1  In.  In 
B  to  10  ft,  so  that  Its  diameter  G  ft.  from 
the  butt  is  only  10.5  Ins.  with  a  7-in.  top. 
Such  poles  are,  however,  about  40% 
stronger  than  northern  cedar  and  ft  la  usual 
to  select  poles  having  8-in.  tops  and  11  to 
12-ln.  butts  (at  ground  line)  for  service 
where  ?-ln.   3o-ft.  northern  cedar  would  be 

In  placing  poles  and  selecting  routes  for 
overhead  lines.  It  Is  customary  to  utilise 
alleys  as  far  as  possible,  thus  eliminating 
objection  to  poles  in  parkways  and  In  front 
of  residences.  Where  alleys  are  not  in- 
cluded in  the  block  this  result  is  sometimes 
accomplished  by  agree  ment  of  property 
owners  to  allow  poles  to  be  placed  on  rear 
'nstead  of  in  parkways  In  front, 
placed  opposite  party  lot  lines  as 
jar  as  practicable  and  in  such  manner  as 
not  to  interfere  with  garage  doors,  gates, 
windows.  Are  escapes  and  the  like. 

Lighting  transformers  up  to  7E  kw.  are 
hung  on  a  line  pole,  but  power  transform- 
ers of  40  kw.  and  larger  require  a  platform 
supported  by  two  or  three  poles  set  abo  I 
12  ft.  apart.  Such  an  overhead  platfoi 
is  required  as  much  for  accessibility  for 
construction  and  maintenance  purposes  as 
for  mechanical  strength.  The  poles  for 
transformer  platforms  are  usually  set  In  a 


Poles 


line  wires,  this  is  done  by  galvanised 
stranded  cable  of  steel  of  (4  to  H  In.  diam- 
eter, carried  from  the  top  of  the  pole  to  an 
anchor  or  guy  stub  near  by.  The  guy  la 
Insulated  from  ground  by  a  strain  Insulator, 
and  Is  attached  by  a  loop  through  the  eye 
In  the  anchor  rod,  the  ends  of  which  are 
clamped  securely  back  to  the  main  strand. 
Crossarma  are  of  southern  pine  or  west- 
ern Or.  the  latter  having  the  advantage  that 
it  Is  free  from  knots  and  is  straight- 
grained.  Pins  are  of  locust,  this  being  the 
strongest  and  most  durnble  wood  available, 
ucalyptus  have   been   used 


The   t 


:utet 


_  pin  for  distribution  work  Is 
»  ...=.  long  with  a  114-in.  shank.  The  arms 
are  bored  nr-in.  larger  to  allow  for  season- 
ing after  boring. 

All  braces,  bolts  and  hardware  are  gal- 
vanized to  prolong  their  life  and  preserve 
the  appearance  of  the  construction. 

Insulators  are  of  the  type  known  as  deep- 
grooved,  double  petticoat  (D.  O.  D.  P.)  and 
are  of  glass  or  porcelain,  glass  normally 
being  the  cheaper.  Porcelain  in  different 
colored  glazes  Is "  used  by  some  to  dis- 
tinguish the  different  voltages  and  systems. 
Some  use  porcelain  for  primary  lines  and 
-' —   for  secondary  for  purposes  of  Identi- 


fication. 


jmlary 


rried   c 


racks 


the  side  of  the  pole  in  some  cases.  Thla 
makes  a  sightly  form  of  construction  which 
is  found  serviceable  In  residence  districts. 

DIVERSITY-FACTOR.— Where  a  group 
nf  users  of  electricity  takes  Its  supply  from 
the  same  source,  the  demands  of  the  sev- 
eral users  are  not  coincident  and  the 
maximum  demand  made  at  one  time  by  the 
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group  Is  less  than  the  sum  of  the  maximum 
demands  of  the  users.  The  ratio  of  the 
aum  of  these  Individual  demands  to  the 
coincident  maximum  demand  Is  called  the 
diversity- fact  or.  For  residences,  the  diver- 
sity-factor Is  about  3. 

DIVINE  BROS.  CO. — lit  lee,  N.  T.  Manu- 
facturer of  electric  glue  heatera  and  polish- 
ing and  buffing-  wheels.  President,  N.  H. 
Divine;  secretary  and  treasurer.  O.  J.  Mc- 
Keown;  general  sales  manager.  C.  A.  5. 
Howie  tt. 

DIXIE.— Trade  name  for  adjustable  elec- 
tric lamp  manufactured  by  Sophus  Berend- 
sen.  Inc..  36S  1st  Ave.,  New  York.  N.  T. 

DIXIE.— Trade  name  for  storage  batter- 
ies manufactured  by  the  Dixie  Battery  A 
M'g.  Co.,  Pine  Bluff,  Ark.  (Exclusive  dis- 
tributor, Fidelity  Electric  Co.,  1906  Pine  St., 
St.   Louis,   Mo.) 

DIXIE. — Trade  name  for  storage  batteries 
made  by  the  Dixie  Storage  Battery  Co.. 
1411-141)  Lafayette  Ave.,  Baltimore.  Md. 

DIXIE.— Trade  name  for  annunciators 
manufactured  by  Edwards  &  Co.,  Inc.. 
140th  &  Exterior  sts.,  New  York,  N.  Y. 

DIXIE. — Trade  name  for  high- pressure 
piston  packing  manufactured  by  the  Gen- 
eral Asbestos  A  Rubber  Co.,  2T  Cumberland 


manufactured  by  the  F.   V.   L.   Smith 
tery  Co.,  10%  Auburn  Ave..  Atlanta,  Ga. 

DIXIE.— Trade  name  tor  Ignition  mag 
neto  generators  manufactured  by  the  Split 
dorf  Electrical  Co.,  BS  Warren  St.,  Newark 
N.J. 

DIXIE. — Trade    name    for    grease    cupe 
manufactured  by  the  D.  T.  Williams  Val' 
Co..  Cincinnati,  Ohio. 


terles.  Business  established  1919.  Presi- 
dent and  general  manager.  Byron  C. 
Fowles:  vice-president,  W.  W.  Taylor; 
secretary,  N.  J.  Gantt.  Jr.:  treasurer,  I.  L. 
Hathaway.  Exclusive  distributor,  Fidelity 
Electric  Co.,  1906  Pine  St..  St.  Louts,  Mo. 

DIXIE  BRAND.— Trade  name  for  south- 
ern white  cedar  poles  produced  by  Willis 
H.  Gilbert,  710  Conway  Bldg.,  Chicago,  111. 

DIXIE  STORAGE  BATTERY  CO— 1413- 
1419  Lafayette  Ave..  Baltimore,  Md.  Manu- 
facturer of  storage  batteries.  Businesi 
established  1920.  President,  Dr.  A.  C. 
Smlck;  secretary.  W.  K.  Borhaven:  treas- 
urer, c.  P.  Anger;  general  manager.  M.  F. 
W.  Weidmeyer;  sales  manager,  L.  T.  Hol- 
land. 

DIXON  CRUCIBLE  CO.,  JOSEPH.— Jer- 
sey City,  N.  J.  Manufacturer  of  graphite 
brushes,  graphite  for  lubrication,  lubri- 
cating compounds,  resistance  rods,  etc 
Business  established  1827.  President, 
George  T.  Smith;  vice-president.  J.  H. 
Bchermerhorn ;  secretary,  Harry  Dal  ley; 
treasurer.  William  Ko  ester.  Main  office 
and  factory.  Jersey  City,  N.  Y.  Branch 
offices,  New  York.  N.  Y.;  Chicago.  111.;  St 
Louis,  Ho.:  San  Francisco,  Cal.r  Buffalo. 
N.  Y.:  Atlanta,  Ga.;  Philadelphia,  Pa.: 
Boston.  Mass. 

D- LIGHT— Trade  name  for  lighting  unit 
manufactured  by  Lorln  W.  Young.  Inc.,  214 
E.   40th  St.  New  York,  N.  Y. 

DO  IT  ELECTRICALLY— Official  slogan 
of  the  Society  for  Electrical  Development, 

D.  O.  A.— Trade  name  for  cable  terminals 
manufactured  by  the  Standard  Under- 
ground Cable  Co.,  Westlnghouse  Bldg., 
Pittsburgh.  Pa. 

DOBECO Trade  name  for  leather  belt- 
Inn  manufactured  by  the  Detroit  Oak 
Belting  Co.,  Detroit,  Mich. 

DOBROWOLSKY    GENERATO  R A 

three-wire  generator  in  which  the  unbal- 
anced current  In  the  neutral  Is  led  back 
to  the  armature  through  one  or  more  slip 
rings  and  one  or  more  balancing  coils.  See 
Generator,  three -wire. 

DOCKENDORFF  A  CO.,  INC.,  J.  E.—  20 
Broad  St..  New  York.  N.  Y.  Manufac- 
turer of  Insulating  paints,  oxyacetylene 
welding   outfits,   etc. 

DO  DOE. — Trade  name  for  electric  hot 
pistes  manufactured  by  the  Hospital  Sup- 
ply Co.,  1S7  B.  23rd  St.,  New  York.  N.  T. 


DODGE  BROS.— 66  E.  1st  St.,  Salt  Lake 
City,  Utah.  Manufacturers  of  electric  ore 
protectors.  Business  established  1914. 
Sole  owner.   C.   R.  Dodge. 

DODGE  MFG.  CO.  —  Mlshawaka.  Ind 
Manufacturer  of  oil  engines.  Exclusive  dis- 
tributor. Oil  Engine  Division.  Dodge  Sales 
A    Engineering  Co..    Mlshawaka,    Ind. 

DODGE'S. — Trade  name  for  electric  cord 
protectors  made  by  Dodge  Bros..  66  E.  1st 
St.,  Salt  Lake  City.  Utah. 

DO-DI—  Trade  name  for  finished  brass 
and  bronze  cast  In  gs  made  by  the  Doehler 
Die-Casting  Co.,  Court  ft  Huntington  Sts.. 
Brooklyn,  N.  Y. 

DOE  ELECTRICAL  DEVICE  CO.— Kent 
Ohio.  Manufacturer  of  dry  batteries,  flash- 
lights and  hearing  devices  for  the  deaf. 
President,  Walter  S.  Doe;  vice-president 
and  treasurer.  Albert  Dorcnaler;  secretary, 
Joseph  Muensmay. 

DOEHLER  DIE-CASTING  CO.— Brook- 
lyn. N.  Y.  Manufacturer  of  die-castings 
In  white  metal  alloys.  Business  established 
1906,  Incorporated  1908.  President  and  gen- 
eral manager.  H.  H.  Doehler;  vice-presi- 
dents. H.  B.  Griffin  and  John  KrlaUnd; 
secretary.  Charles  Pack;  treasurer,  O.  A. 
Sthroeder.  Main  office,  Court  A  Hunting- 
ton Sts,,  Brooklyn.  N.  Y.  Factories.  Toledo, 
Ohio,  and  Chicago,  HI.  Branch  offices.  Bos- 
ton. Mass.;  Cleveland.  Ohio;  Detroit.   Mich. 

DOELCAM. — Trade  name  for  oil  burners, 
oxyacetylene  welding  and  cutting  outfits, 
and    sand-blast    equipment,    made    by    the 

Macleod  Co..   2212-38  Bogen  "'      " 

Ohio. 

DOES  MORE— Trade  name  for  lighting 
and  power  plants  manufactured  by  the 
Cushman  Motor  Works.  932  N.  21st  St.. 
Lincoln,  Neb. 

DOLE  VALVE  CO.,  TH  E.— 1923-1933  Car- 
roll Ave..  Chicago.  III.  Manufacturer  of 
pipe  couplings.  President,  Andrew  H.  Dote: 
vice-president.  Arthur  Dole:  secretary,  John 
L.    Dole;    treasurer    and    manager,    F.    H. 

D'OLIER  CENTRIFUGAL  PUMP  A  MA- 
CHINE CO.— 400  Morris  Bldg.,  Philadelphia. 
Pa.  Manufacturer  of  centrifugal  pumps. 
President,  William  L.  D-Olier;  vice-presi- 
dent, Henry  DeHutT;  treasurer,  George  A. 
Hopkins.     Factory.  Jersey  City.  N.  J. 

DO- LITE. —Trade  name  for  babbttt-llned 
aluminum  bearings  made  by  the  Doehler 
Die-Casting  Co.,  Court  A  Huntington  Sts., 
Brooklyn.  N.  Y. 

DOLLIES.  SINGLE  AND  TANDEM 
WHEEL— The  dolly  Is  a  simple  device 
being  essentially  nothing  more  than  a  small 
frame  or  platform  mounted  on  a  steel 
wheel  or  wheels.  It  Is  used  to  facilitate 
the  moving  of  heavy  objects,  machinery, 
poles,  etc.  The  tandem-wheel  dolly  differs 
from  the  more  common  single-wheel  type 
In  that  it  has  two  wheels  set  In  tandem. 
This  type  of  dolly  Is  usually  equipped  with 
grooved  or  flanged  wheels  for  running  on 
track.  They  often  also  have  fittings  for 
tying  two  dollies  together  to  form  a  truck 
so  that  large  loads  of  poles  or  other  mate- 
rial may  be  piled  upon  them  and  trans- 
ported along  the  track. 

Manufacturer: 

Dicke  Tool  Co.,  The,  Downers  Grove,  III. 

DOLPH  CO.,  JOHN  C— 168  Bmmett  St.. 
of  Insulating 


Bush 


tabllshed  1910.  president.  T„hn  C.  Dolph; 
vice-president,  Arthur  K.  Wing;  secre- 
tary. F.  M.  P.  Pearse;  treasurer,  C.  E. 
Force.  Sales  rej  re  sen  tat  Ives.  L,  L.  Fleig 
A  Co..  Inc.  212  W.  Austin  Ave..  Chicago, 
III.,  and  Caxton  Bldg..  Cleveland.  Ohio; 
E.  O.  Oeters  A  Co..  606  Arch  St..  Phila- 
delphia. Pa.;  Baker-Joslyn  Co.,  San  Fran- 
cisco. Cal..  Los  Angeles.  Cat.,  and  Seattle, 
Wash. 

DOLPHIN.— Trade  name  for  Insulated 
wire  and  cable  made  by  the  Atlantic  In- 
sulated Wire  A  Cable  Co..  Si  Vanderbllt 
Ave.,    New    York,    N.    Y. 

DOLPHIN — Trade  name  for  power  trans- 
mission belting  manufactured  by  the  H.  N. 
Cook  Belting  Co..  Howard  A  Fremont  Sts.. 
San  Francisco,  Cat. 

DOM  ANCO— Trade  name  for  electric 
Irons  manufactured  by  the  Dover  Mfg.  Co.. 
Dover,  Ohio. 

DOMES.  ART  GLASS- Lamp  shades  ap- 
proximately hemispherical  In  shape  made 
up  of  art  glass  leaded  together  and  placed 
over  a  lamp  or  cluster  of  lamps  with  the 
open    side    downward    to    throw    the    light 


downward.  The  term  Is  also  loosely  used 
to  designate  large  art  glass  shades  of  coni- 
cal or  pyramid  form.  The  most  extensive 
application  of  art  glass  domes  in  lighting 
In  the  past  has  been  over  dining- room 
tables.  The  term  dome  Is  usually  applied 
only  to  the  larger  art  glass  shades,  12  Ins. 

Manufacturers: 

Bauman  ft  Loeb.   Inc.,   138  Bowery.  New 

York.  N.  Y.     "B.  A  L." 
Bayley  A  Sons,'  Inc.,  105  Vanderveer  St., 

Brooklyn,  N.  Y.     "Equalite." 
CamRbell    Co.,    A.    S-,    161    «*- 


Conn. 

Crown      Chandelier      Co..      Inc.,      610-014 

Broadway,  New  York,  N.  Y. 
Kramerlite  Co.,   Inc..  E77  Broadway,  New 

York,  N.  Y.     "Kramerlite." 
Peerless    Light    Co..    60S    W.    Waahington 

Blvd.,  Chicago,  111.     "Peerllte." 
Royal  Art  Glass  Co.,   243  Canal  St,  New 

York.  N.  Y. 
Standard    Art    Glass    Co.,    237    Lafayette 

St..   New  York,  N.  Y. 
STANDARD    ELECTRIC    A    MFG.    CO., 

308     1st     Ave.,     Cedar     Rapids,     Iowa. 

Steuben  Glass  Works.  Corning,  N.  Y. 
"Aurene."   "Calcite." 

Warner.  Inc.,  C.  B.  A  J.,  133  W.  14th 
St.,   New  York,  N.  Y. 

Wrought  Iron  A  Art  Glass  Fixture  Co., 
195  Canal  St,  New  York.  N.  Y. 

DOMES,  MISCELLANEOUS  GLASS— 
Shades  or  reflectors  made  of  other  than 
art  glass,  approximately  hemispherical  In 
shape,  and  placed  over  the  light  source  to 
throw  light  downward.  In  the  Illuminating 
engineering  and  glass  manufacturing  field 
the  term  dome  Is  applied  to  a  class  of 
shade  and  reflector  somewhat  larger  in 
diameter  in  proportion  to  depth  than  bowl 
reflectors.  While  these  reflectors  may  vary 
considerably  from  a  true  hemisphere  In 
shape,  being  more  commonly  half  elliptical 
In  section,  the  description  "approximately 
hemispherical"  fits  them  more  closely  than 
any  other  brief  designation.  The  opal 
dome  reflector  has  been  the  one  most  com- 
monly used  over  large  kerosene  lamps  for 
many  years.  Similar  domes  are  sometimes 
used  over  clusters  of  Incandescent  lamps- 
Manufacturers! 

Bayley  A  Sons.  Inc.,  10S  Vanderveer  St.. 
Brooklyn,  N.  Y.    "Equalite." 

HANDEL  CO.,  THE,  381  E.  Main  St, 
Mt-riden,  Conn. 

Keystone  Art  Glass  Co.,  333  N.  5th  St, 
Philadelphia,    Pa. 

Kramerlite  Co.,  Inc.,  6TT  Broadway,  New 
York,   N.  Y.     "Kramerlite." 

Macbeth-Evans  Glass  Co.,  Chamber  ol 
Commerce  Bldg.,  Pittsburgh,  Pa. 

Newma-n  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati.  Ohio.    ■ 

Wamer.  Inc.,  C.  B.  A  J..  138  W.  14th  St., 
New  York,  N.  Y. 

DOMESTIC— Trade  name  for  electric 
pressing  irons  manufactured  by  the  Chi- 
cago Flexible  Shaft  Co.,  6600  W.  Roosevelt 
Rd..   Chicago.  III. 

DOMESTIC— Trade  name  for  small  mo- 
tors, manufactured  by  the  Domestic  Electric 
Co..   1071  Power  Ave.,  Cleveland.  Ohio. 

DOMESTIC— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Domestic  Laundry  Equipment  Co.,  224  W. 
26th  St.,  New  York,  N.  Y. 

DOMESTIC— Trade  name  for  vacuum 
cleaner  brushes  manufactured  by  the  Tor- 
ring  tnn  Co.,  National  Sweeper  Division, 
Torrlngton,   Conn. 

DOMESTIC      ELECTRIC      CO.,      THE.— 


lall 
Presi- 


Clev 


DOMESTIC  LAUNDRY  EQUIPMENT 
CORP.— 224  W.  26th  St..  New  York,  N.  Y. 
Manufacturer  of  electric  laundry  equip- 
ment. President,  A.  E.  Morford;  treas- 
urer. J.  Judelson;  sales  manager,  M.  E. 
Rosenbaum.  Main  office,  224  W.  26th  St., 
York.    N,    Y.     Branch   offices.    Land 


lelphla.    Pa,:    6    Bea 


Tillf 


DOMESTIC  STOKER  A  MFG.  CO — 619 
Atlas.  Block,  Salt  Lake  City.  Utah.  Manu- 
facturer of  domestic  stokers.  Business  es- 
tablished 1920.  President  and  general  man- 
ager,  Lloyd  Garrison:   secretary  and  treas- 


,  Google 


E  M  F  ELECTRICAL  YEAR  BOOK 


DOMESTIC  TUNGSTEN  LAMP  CO. 
INC.— 418-ZO     10th     St..    Wait    New    York. 

N.  J.  Manufacturer  of  tungsten  lamps. 
President.  Hugo  Muller;  secretary  and 
treasurer.  Otto  Kohler;  sales  manager, 
Fred  Walter. 

DOMINION.— Trade  name  for  commu- 
tator brushes,  brush  holders,  •**■-  manu- 
factured   by    the    Dominion    Cai 


■ulattng  purposes.  Business  established 
1917.  President.  William  M.  Meek;  vice- 
president  Herbert  Cole;  secretary  and 
treasurer,  Q.  A.  Beech.  Main  office,  151 
Nassau  St.,  New  York,  N.  Y.  Factories, 
New  York,  N.  Y.;  Philadelphia,  Pa-!  Strat- 
ford, Conn.  Branch  offices  and  warehouses, 
«7  Murray  St.,  New  York,  N.  Y.:  110  Wal- 
nut St..  Philadelphia,  Pa.;  lie  S.  Fred- 
erick St..  Baltimore.  Md.;  312  City  Hall 
Ave..  Norfolk,  Va,:  410  Plum  St.,  Cin- 
cinnati, Ohio:  320  Market  St..  Ssn  Fran- 
cisco, Cal.  District  offices.  701  Pontlac 
Bld«..  St.  Louis.  Mo.;  927  Higglns  Bldg. 
l>os  Angeles,    Cal. 

DO-MINION  CARBON  BRUSH  CO.— IF 
Duke  St..  Toronto,  Ont.,  Can.  Manufac- 
turer of  commutator  brushes,  brush  hold- 
ers, etc.  Business  established  1820.  Part- 
nership; O.  A.  Klngstone.  J.  H.  Tate  ajxi 
H.   C.   Barber. 

DOMINION  ELECTRIC  SWITCH  BOX 
CO.— CO  Sumach  St.,  Toronto.  Ont.,  Can. 
Manufacturer  of  switches  and  boios  for 
elfCtrlcal  purposes.  Business  established 
19ie.    W.  a.  Seoon,   sole  owner. 

DOMINION  MACHINE  A  TOOL  CO. 
LTD — T7  Peter  St.,  Toronto,  Ont-.  Can 
Manufacturer  of  sheet  metal  stampings. 
H.   S.  Oartslde,  general  manager. 

DOMINION  STEEL  PRODUCTS  CO. 
LTD.— Brant  ford ,  Ont.,  Can.  Manufac- 
turer of  coll  winding  machines,  brass  and 
bronze  castings  and  motor  speed  reduction 

W.  P.  Kellett;  vice-president,  J.  H.  Fisher; 
secretary  and  treasurer.  Miss  M  F  Mc- 
Grau:  sales  manager,   C.   H.   Fischer. 

DOMINO— Trade    name    for   grease    cups 
manufactured  by  the  D.  T.  Williams  Vali 
Co.,  Cincinnati,  Ohio. 

DON  AHOE.-— Trade     name     for     switch 
board    pilot    lamps    manufactured    by    the 
Associated     Engineers    Co.,     180    N.    *•— 
bom  St..  Chicago,   ill. 

DONG  AN      ELECTRIC     MPS.     CO. 


Franklin  St.,  Detroit.  Mich.  Manufacturer 
of  electrical  measuring  instruments  and 
transformers.  Business  established  1909 
President.  L.  J.  Hicks:  vice-president  B. 
G.  Hicks;  secretary  and  treasurer  G  J 
Scherllng.  Sales  representatives,  R.  J 
Smyth,  229  W.  42nd  St..  New  York.  N.  Y  ; 
Sierra  Electric  Co.,  BIB  Market  St.,  San 
Francisco.  Cal.:  Herbert  Bryan.  The 
Bourse,  Philadelphia,  Pa.;  George  T  Wes- 
™  *  £°±.  8iB  Washington  Blvd.,  Chicago. 
SriL-11-  J^-  McCarthy.  10  High  St.,  Boston. 
JE5L!  8ixS'  stover,  SOS  Chamber  of  Com- 
merce, Pittsburgh,  Pa.;  Brown  A  Hall 
1616  Pine  St.,   St.   Louis.  Mo. 

*Dx»hB%ABH^-  co-;THE.-E.  7«h  St 
*  Aetna  Rd.,  Cleveland,  Ohio.  Manufac- 
turer or  meter  boxes,  manhole  covers,  etc. 
General  manager.  George  W.  Donley. 

DONNELLY.^Trade  name  for  lineman's 
pole  climbers  manufactured -by  the  Blakes- 
lee  Forging  Co.,   PlantsvIHe,   Conn 

w™  °>ITTL!  CO"  F-  M— «*  C^Pel  St. 
-™  Haven.  Conn.  Manufacturer  of  radio 
apparatus. 

_P°P2  OPENERS  AND  CLOSERS 
GARAGE,  MOTOR-OPEHATED.-At^ch- 
SmS.  "^  installation  on  garage  doors,  by 
which,  upon  pressing  a  button,  an  electric 
motor  opens  or  closes  the  door  by  actuat- 
ing chains  or  levers,  the  motor  circuit  be- 
ing automatically  opened  when  the  opera- 
J2S  *jL  completed.  These  openers  may  be 
controlled  from  any  desired  point,  in  com- 
!_s-arages_  commonly  from  several 
-  -penlng  and  clos- 
equipped 


points  to  avoid  delay  ...  „,., 

^ntrol  operating  from  two 


g1 


and  from  a  key  switch  o 
Manufacturers: 
Alllth-Prouty    Co.,    Danville.    111. 


Carter-Crane   Controls,    122   3.    Michigan 

Ave.,  Chicago,  DJ. 
Chicago   Electric   Sign    Co..    2219-2229   W. 

Grand   Ave.,    Chicago,    111.      "Ccsco." 
Lovejoy    Automatic    Door    Opener    Co., 

Laramie,  Wyo. 
Qulncy    Elevator    Gate.   Co.,    Qulncy,    HI. 

"Qoincy." 
DOOR  OPENERS  AND  CLOSERS,  MIS- 
CELLANEOUS, M  OTOR-  OPE  RATE  D.— Ap- 
pliances for  Installation  on  doors  so  that 
the  closing  of  a  circuit  to  a  motor  will 
cause  the  motor  to  actuate  chains  or  lev- 
ers to  open  or  close  the  door,  the  current 
to  the  motor  being  cut  off  when  the  opera- 
tion is  completed.  They  are  of  particular 
advantage  where  the  control  can  be  lo- 
cated within  an  office  and  the  services  of 
a  doorman  eliminated.  They  are  also  used 
on  very  heavy  doors,  bulkheads  or 
doors  in  warehouses,  refrigerating  ro 
Are-engine  houses,  on  ships,  or  where 
tomattc  control  of  doors  Is  desirable. 
Manufacturers: 
Carter-Crane    Controls,    122    S.    Michigan 

Ave..   Chicago,   HI. 
Elevator  Supplies  Co..   Inc.,   1616   WIIlov 

Ave..  Hoboken,  N.  J.     "Norton." 
Lovejoy    Automatic    Door    Opener    Co. 

Laramie,  Wyo. 
Qulncy    Elevator    Gate    Co.,    Qulncy,    III 

("Qulncy"  elevator  gate  or  door) 
DOOR  OPENERS,  HOUSE,  ELECTRO 
MAGNETIC— Devices  In  which  the  strlkei 
or  latch  Is  drawn  back  by  the  armatun 
of  an  electromagnet  energised  when  i 
push  button  Is  pressed.  Springs  bearing 
against  the  door  are  thus  released  to  open 
the  door.  When  these  openers  were  first 
Introduced  dry  batteries  were  generally 
used  es  the  source  of  current,  but  they 
have  been  largely  replaced  by  the  more 
convenient  and  less  troublesome  bell-rlng- 
lng  transformer.  They  are  almost  ex- 
clusively used  In  atiartment  houses,  the 
control  button  being  located  together  with 
the  speaking  tube  or  vestibule  telephone 
In  the  hallway,  kitchen  or  other  room  of 
the  apartment 

Door  openers  of  the  same  general  type 
are  also  used  for  office  doors,  especially 
those  leading  from  reception  rooms.  In 
some  cases  such  door  openers  have  been 
controlled  by  contacts  In  a  door  mat  or  rug 
before  the  door,  so  that  a  visitor  on  near- 
Ing  the  door  finds  It  opening  to  welcome 
him. 

Manufacturers: 

Bunnell  A  Co..  J.  H..  32  Park  Place,  New 

York.  N,  Y.     "Bunnell." 
Corbln    Division.    P.    A    F..    of    American 
Hardware    Corp..    New    Britain,    Conn 
"Corbln." 
EDWARDS  A  CO.,  INC..  HOth  &  Exterior 

Sts.,    New  York.   N    Y. 
Electrical  Products  Mf*.   Co..   69  Sprague 

St.   providence.  R.   I. 
Manhattan  Electrical  Supply  Co-  Inc..  17 
Park  PI.,  New  York,  N.  Y.     "Manhat- 
tan,"  "Mesco." 
Ostrander   A   Co.,   W.    R.,    371  Broadway. 

New  York,    N.    Y. 
Standard    Lock    Co.,    111-113   Hlmrod    St., 

Brooklyn,    N.    Y.       "Champion." 
DOOR-OPERATINO     DEVICES,     ELEC- 
TRIC   CART— Mechanism    to   remotely    con- 


trol  through  suitable  level, 
bell  cranks,  etc,  the  ope 
doors  either  manually  or  by  means  of  suit- 
able compressed-air  cylinders,  piping  and 
control  valves.  These  devices  are  of  s 
great  many  kinds  suited  to  different  types 
of  cars.  The  compressed -air  type  is  used 
chiefly    on     elevated     and     subway    rapid 

Manufacturers: 

Brill  Co.,  The  J.  O.,  *2nd  St.,  &  Wood- 
land Ave.,  Philadelphia,  Pa. 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,   N.  Y. 

DOOR    SWITCHES.— See   Switches,    door. 

DOOR  TRIPS,  ALARM.— An  electrical 
contacting  device  for  use  over  a  door  to 
Indicate  by  the  closing  of  an  electric  cir- 
cuit through  a  bell  or  busier  that  the 
door  Is  being  opened.     A  hinged   piece  of 

'    —    the   lower    part   of  the   device   Is 

.  the  upper  edge  of  the  door  when 
opened,  thus  closing  the  circuit.  The  trip 
la  silent  while  the  door  is  open  and  also 
In  closing  the  door.  These  devices  are 
much  used  on  the  doors  to  small  stores, 
shops,  etc.,  in  which  the  storekeeper  may 
be  In  a  back  room  or  yard  and  needs  a  sig- 


nal to  advise  when  a  customer  has  en- 
tered. 

Manufacturers: 

Bunnell    ft    Co..    J.    H,    32    Park    Place, 

New  York,    N.  Y.      "Bunnell." 
EDWARDS    ft    CO.,    INC.,    HOth    ft    Bi- 
te rlor  Sts..  New  York,  N.  Y. 
Love  joy    Automatic    Door    Opener    Co., 

Laramie,  Wyo. 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 

Park  Pl„  New  York.  N.  Y. 
PABTRICK  A  WILKINS  CO..   61  N.  7th 

St..    Philadelphia,   Pa. 
DORIC  LITE.— Trade  name  for  commer- 
cial   lighting    units    manufactured    by    the 
Lighting    Studios    Co..     220    W.     42nd     St.. 
New  York,  N.  Y. 

DOSSERT  ft  CO.— 242  W.  41st  St.,  New 
York,  N.  Y.  Manufacturer  of  solderless 
connectors.  Business  established  1904- 
President  and  general  manager,  H.  B.  Lo- 
gan: vice-president.  J.  J.  Deck:  secretary. 
treasurer  and  sales  manager,  D.  J.  Fitch. 
Sales  representative,  H.  B.  Squires  Co., 
683  Howard  St.,   San  Pranclsoo,  Cal. 

DOUBLE-CURRENT  TELEGRAPHY— 
In  long  line  telegraphy  the  working  speed 
Is  sometimes  Increased  by  the  use  of  a 
double -current  system  which  sends  Im- 
pulses from  opposite  poles  of  the  battery 
over  the  line.  A  polarised  relay  Is  always 
used  and  one  side  or  contact  of  the  relay 
sends  "spacing"  current,  which  may  be  a 
negative  impulse,  while  the  other  contact 
sends  "marking"  or  positive  current,  which 
actuates  the  receiving  apparatus. 

DOUBLE-DELTA  CONNECTION.— Thlr 
is  a  connection  of  transformers  by  which 
a  delta  three-phase  system  Is  connected  to 
a  six- phase  system.  The  secondaries  of 
the  transformers  consist  of  two  colls  each. 
Three  coils,  one  from  each  transformer. 
are  connected  In  delta. 

DOUBLE  DISSOLVING.— Trade  name  for 
stereoptlcons  manufactured  by  the  Enter- 
prise Optical  Mfg.  Co..  G64  W.  Randolph 
St..   Chicago,   in. 

DOUBLE  JET.— Trade  name  for  blow 
torches  manufactured  by  the  Turner  Bran 
Works,     Sycamore.    III. 

DOUBLE      SAFETY      SIGNAL     CO.— 19? 
N.  Clark  St,  Chicago.  III.     Manufacturer  of 
electric    automobile    signals.      President,    I.  * 
V.  Edgerton. 

DOUBLE  SERVICE.— Trade  name  for 
packing  manufactured  by  the  Voorhees 
Rubber  Mfg.  Co.,  20-B6  Bostwick  Ave..  Jer- 
sey City.  N.  J. 

DOUBLE  TROLLEY.— A  system  used 
for  a  few  street-railway  systems  in  which 
two  trolley-  wires  are  used  tor  each  car 
track,  one  being  connected  to  the  positive 
feeder,  the  other  to  the  negative.  This 
forms  a  complete  metallic  circuit  and 
eliminates  electrolysis  of  ground  piping, 
but  increases  overhead  trolley  troubles  and 
makes  an  unsightly  construction.  The  sys- 
tem is  used  In  only  a  few  cities  where 
the  city  authorities  will  not  permit  the 
ground  return  through  the  rails  which  is 
almost  universally  used  elsewhere. 

DOUBLET>AY-HILL  ELECTRIC  CO— 
Pittsburgh.  Pa.  Manufacturer  of  com- 
mutator rings,  armature  colls  and  bear- 
ings. President,  C.  Phillips  Hill;  vice- 
president  and  treasurer,  G.  Brown  Hill; 
secretary,  G.  Frank  Blocum;  sales  manager, 
H.  H.  Tully.  Main  office.  719-21  Liberty 
Ave.,  Pittsburgh,  Pa.  Branch  offices.  716 
18th  St.,  N.  W..  Washington,  D.  C;  6962-64 
Baum   Blvd.,   East  Liberty,  Pa. 

DOUB LEX. —Trade  name  for  strain  In- 
sulators manufactured  by  J.  H.  Parker  A 
Son,   Parkershurg,  W.  Va. 

DOVER.— Trade  name  for  electric  press- 
ing and  soldering  irons  manufactured  by 
the  Dover  Mfg.  Co.,  Dover,  Ohio. 

DOVER  BOILER  WORKS.— Dover    N    J 
Manufacturers    of    Are    tube    boilers,    chlm- 
tanks,  etc.     Sole  owner.  W.  F.  Burch. 
"   Church   St.,   New   York, 


Branch  office, 
N.   Y. 


President    and    gencr 
Charles    T.    Johnson -Vea.      Branch    office , 
480  Lexington  Ave.,  New  York,  N.  Y. 


ng  MgBri  In  solution. 

DOW  CHEMICAL  CO.,  TH E.— Midland, 
Mich.  Manufacturer  of  chemicals.  Busi- 
ness established  181*0.     President  and  gen- 
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oral  manager,  H.  H.  Dow;  vlce-prealdent 
and  secretary,  J.  T.  Pardee;  treasurer,  J.  9. 
Crliler;  sales  manager,  Q.  L.  Camp.  Main 
office.  Midland.  Mich.  Factories,  Midland, 
Mich.,  and  M£  Pleasant,  Mich.  Branch 
office   and   warehouse.   BO   West   St.,    New 


;.  N.  ' 

DOW,   INC.,  L.  I 

facturer    of    watei 

other  power  trans 


, — Keene,  N.  H.  Majiu- 
tarblnes.  pulleys  and 
lesion  equipment. 


DOWNEY  CO.,  GILBERT  H— 7  8.  17th 
St.,  Philadelphia,  Pa-  Manufacturer  of 
electrical  Insulating'  materials  and  wires. 
Business  established  1908.  President  and 
general  manager.  Gilbert  H.  Downey;  sec- 
retary and  treasurer,  William  Downey. 

OOWN  IE,— Trade  name  (or  electric 
p  limps  manufactured  by  the  Keystone 
Driller  Co.,  Beaver  Falls,  Pa. 

DOWNING.— Trade  name  for  high-ten- 
sion switches  manufactured  by  the  Pacific 
Electric  Mfg.  Co.,  827-831  Folsom  St.,  San 
Francisco,   Cal. 

DOWNINGTOWN  IRON  WORKS,  INC. 
— Downlngtown,  Pa.  Manufacturer  of  cool- 
ing towers,  gas  producers  and  other  steel 
plate  construction.  President,  Charles  B. 
Fairweather;  secretary,  Penrose  M.  Davis; 
treasurer,    Parke  L.    Plank. 

DOYLE.— Trade  name  far  electric  sheet 
and  press  plate  beaters  manufactured  by 
Britton  ft  Doyle,  205  Caxton  Bid*.,  Cleve- 
land, Ohio. 

DOYLE. DACOSTA  MFG.  CO.— Boston 
Pa.  Manufacturer  of  Ignition,  armature, 
field,  transformer  and  other  coils.  Presi- 
dent and  treasurer.  William  I...  Doyle;  vice- 
preaident,  T.  A.  H.  Hay;  secretary,  George 
B.  Sherry. 

D.P.O.T — An  abbreviation  for  double- 
pole  double -throw,  referring  to  switches 
especially  knife  switches. 

D.P.B.T. — An  abbreviation  used  In  Speak- 
ing of  switches,  meaning  double -pole,  sin- 
gle-throw; It  Is  used  mostly  with  knld 
switches. 

DRAFT,  MECHANICAL— Mechanical 
draft  In  fuel-burning  power  plants  ... 
higher  drafts  to  be  employed  than  when 
natural  draft  is  depended  upon,  thus  al- 
lowing higher  rates  of  combustion  to  b< 
used  and  eliminating  dependence  upon  at- 
mospheric conditions.  An  Increase  In  sta- 
tion capacity  of  60%  continuous  and  ZOO 
to  300%  intermittently  Is  usually  feasible 
after  adopting  mechanical  draft. 

Artificial  draft  may  be  developed  by  thi 
use  of  forced-draft  or  Induced-draft  blow- 
ers or  both,  or  by  the  use  of  steam  Jets 
The  two  former  are  the  only  methods  em- 
ployed by  electric  central  stations  of  an) 
sine. 

Steam  Jets  consist  of  a  number  of  jeti 
placed  In  the  base  of  the  stack  or  under- 
neath or  above  the  fuel  bed.  The  steam 
Jet  Is  extremely  wasteful  of  steam,  using 
anywhere  up  to  15%  of  the  boiler  capacity, 
and   Is  only  a   makeshift   at   best. 

When  a  forced-draft  blower  la  used,  air 
is  forced  through  the  fuel  bed  by  thi 
pressure  exerted  Ly  the  blower.  In  many 
Plants  the  beated  air  that  has  cooled  the 
turbogenerator  la  passed  to  the  blower 
with  a  resulting  Increase  In  furnace  ef- 
ficiency due   to   the   higher  tempei 

I :.^r  air.     With   fnrr--    ■— 

tbe  stack  Is  _. 
furnace  gases. 

When  Induced  draft  la  used,  the  furnace 
gases  are  drawn  through  the  Induced-draft 
blower,  which  Is  located  between  the  outlet 
of  the  boiler  gas   passages   and  the   stack. 
AH    gas    from    the    furnace   passes   through 
the      blower,      so     that     the     Induced -draft 
blower  is  always  larger  than  a  forced-drart 
blower  for  the  same  boiler. 

Forced  draft  is  indicated  when  increased 
steaming  capacity  Is   required   of  existing 
boilers  and   when   the  stack  has  sufficient 
area  to  carry  off  the  larger  volume  of  gas. 
i   J....    ...  -■— Mt  indespenslhle  with 

*    -  •    -         ,1  at  ||Kht 


When  writing  to  manufacturers  please 

mention  die 
EMF  ELECTRICAL  YEAR  BOOK 


loads;    for   a   full   load   and   above,   forced 
draft  Is  always  resorted  to.     ""- - 
forced    draft    Is    usually    about    _.  .      . 

that  for  a  corresponding  Increase  in  stack 
capacity. 

When  economizers  are  used,  induced 
draft  Is  employed  to -draw  the  furnace 
gases  through  the  econorolier,  unless  there 
la  ample  stack  capacity.  To  the  Induced- 
draft  installation  should  be  credited  in' 
creased  life  to  furnace  refractories,  higher 
combustion  efficiency  and  a  saving  In  the 
cost  of  the  stack.  Induced  draft  is  often 
used  where  forced  droit  would  not  work 
well,  an  with  some  types  of  chain-grate 
stokers. 

In  many  cases,  large  plants  especially, 
using  underfeed  stokers  and  economizers, 
both  forced  and  induced  draft  Is  employed, 
the  former  for  forcing  the  huge  quantities 
of  air  through  the  thick  fuel  beds  and  thi 
latter  for  drawing  oft  the  gases  through 
the  economizer.  .  Jt  Is  well  under  these 
circumstances  to  synchronize  the  engines 
or  motors  driving  the  two  blowers  so  thai 
they  work  together  at  all  times.  If  this 
Is  not  done  automatically  by  a  regulator, 
a  pressure  may  build  up  In  the  furnace 
and  damage  the  brickwork  or  a  vacuus 
may  be  created.  An  automatic  regulatoi 
that  changes  the  two  blowers  in  unisoi 
_  --eB9  objectionable  possibilities 
ay  be  Installed  one  per  fur- 
large  blower  may  supply  aii 
The  former  arrange* 


Blower, 
to  s' 


t  haa  the  advantage  of  flexibility  and 
reliability,  permitting  each  furnace  to  be 
operated  as  a  unit.  Individuality  seems 
to  be  finding  more  and  more  favor,  boilers, 
turbine  and  auxiliaries  now  being  operated 
as  a  composite  unit  In  many  large  stations 
The  higu  load' factor  of  central-statior 
service  permits  this  where  the  lower  load- 
factor  of  the  average  industrial  plant  Im- 
poses  an   entirely   different   set   of   condl- 

Mechanlcal  blowers  for  power  plant  work 
are  usually  of  the  mulUvane  type  as  they 
operate  at  high  speed  and  are  well  suited 


i   to   c 


to    I 


and  engines,  both  forms  of  drive  And 
favor,  although,  while  there  may  be  little 
choice  as  regards  the  forced-draft  blower, 
the  Induced -draft  blower  la  almost  In- 
variably motor -driven  because  it  Is  located 
out  of  ready  reach  of  steam  pipes,  among 
dirt  and  wnere  frequent  Inspection  Is  un- 
likely. So  far  as  concerns  ease  of  speed 
regulation,  the  steam  engine  is,  perhaps, 
the  more  preferable. 

DRAFT  TUBE.— A  tube  used  to  carry 
away  the  water  from  a  hydraulic  turbine 
into  the  tallrace.  With  a  reaction  wheel 
it  permits  tne  utilisation  of  the  full  head 
by  the  action  of  the  draft  or  auction  pull 
exerted  on  the  wheel  by  the  water  leaving 


rough  l 


1  the  e 


exhausted.    It  gradually  increases 
diameter   so   as   to   gradually   decrease 

■'icity  of  the  water  after  It  Is  dls- 


r  grease  cups 


charged  from  the  turbine. 

DRAGON.— Trade   — . „.    e._„    _„„. 

manufactured  by  the  D.  T.  Williams  Valve 
Co.,    Cincinnati,   Ohio. 

DRAKE.— Trade  name  for  electric  vi- 
brator manufactured  by  the  Drake  Electric 
Works,    8037   Lincoln  Ave.,    Chicago,    III. 

DRAKE.— Trade  name  for  electric  cigar 
lighters  and  humidifiers  manufactured  by 
the  Drake   Mfg.   Co.,   Milwaukee,   Wis. 

DRAKE  ELECTRIC  WORKS.— 3037  Lin- 
coln Ave.,  Chicago,  III.  Manufacturer  of 
electric  vibrators.  Partnership,  J.  A. 
Kuehl  and  C.  H.  Fielder. 

DRAKE  MFG.  CO.— Milwaukee,  WIS. 
Manufacturer  of  electric  cigar  lighters  ana 
humidifiers.  Business  established  1B0S. 
Clarke  S.  Drake,  sole  owner. 

DREADNAUGHT.— Trade  name  for  port- 
S,bJf  ,1?.mp  ffuard  manufactured  by  the  Mc- 
Glll  Mfg.  Co.,  Valparaiso.   Ind. 

DREADNAUQHT.— Trade  name  for 
torches  manufactured  by  the  P.  Wall  Mfg. 
Supply    Co..    70-8    Preble    Ave.,    Pittsburgh, 

DREADNOUGHT.— Trade  name  for  plierc 
manufactured  by  Kraeuter  ft  Co.,  Inc.. 
583  ISth  Ave.,  Newark.  N.  J. 

DREDGES,  ELECTRICALLY  OPER- 
ATED— The  main  fleld  for  the  applica- 
tion of  the  electrically  operated  dredge  haa 
been  in  gold  mining,  for  which  It  has  many 
advantages  over  the  steam  type,  especially 


dredge  for  this  purpose  Is  the  continuous 
conveyor  type.  They  usually  receive  their 
power  from  a  power  station  some  distance 
away  and  their  equipment  consequently  In- 
cludes a-c.  motors  supplied  through  Step- 
down  transformers.  Electric  dredges  have 
also  been  used  in  Irrigation  and  other 
canal  construction  and  maintenance. 
Manufacturers: 
Browning   ft    Co..   Victor   R..   17701   Lake 

Shore  Blvd.,  Cleveland,  Ohio. 
Bucyrus     Co.,      South     Milwaukee,     Wis. 

"Bucyrus," 
DRENDELL  ELECTRICAL  ft  MFG.  CO. 
— 13*6  Howard  St.,  San  Francisco,  Cal. 
Manufacturer  of  panels,  panelboards. 
switchboards,  switches  and  fittings.  Presi- 
dent and  general  manager,  G.  Qensler; 
vice-president,  treasurer  and  sales  man- 
ager,  L.   Slebert;   secretary,  J.   Dunn. 

DRESALAMP.— Trade  name  for  boudoir 
lamp  manufactured  by  the  Aladdin  Mfg. 
Co.,  Muncie,  Ind. 

DRESA  LITE.— Trade  name  tor  boudoir 
lamp  manufactured  by  H.  G.  McFaddln 
ft  Co..   18  Warren  St.,   New  York.   N.  T. 

DRESSERS,  GRINDING  WHEEL—- The 
surface  of  grinding  and  polishing  wheels 
becomes  clogged  with  the  material  ground 
and  In  grinding  bard  materials,  such  as 
steel  tools,  the  wheel  surface  wears  un- 
evenly and  must  be  dressed  or  trued  to  a 
Hat  rough  face.  The  dresser  used  Is  a 
small  hand  tool  which  generally  has  a 
small  cutting  wheel  set  in  one  end.  The 
grinding  wheel  Is  set  In  motion  and  the 
cutting  wheel  held  against  It  until  the  de- 
sired surface  Is  obtained.  The  cutting 
wheels  are  of  several  types  sultabld  for 
the  various  kinds  of  grinding  and  polishing 
wheels.  The  common  types  have  a  sur- 
face made  up  of  teeth-like  or  prong  cutters 
or  are  made  up  of  disk -like  wheels  with 
sinusoidal  cutting  edges.  Some  types  util- 
ize'a  diamond  or  stick  of  abrasive  com- 
pound, such  as  carborundum.  Instead  of  a 
cutting  wheel. 
Manufacturers; 
Bay    State    Stamping    Co.,    380    Chandler 

St.,  Worcester,  Mass. 
Canadian   Hanson    ft    Winkle    Co.,    Ltd., 

The,  Toronto.  Ont.,  Can. 
Challenge  Machine  Co..  Inc.,  5110  Spring- 
field  Ave.,  Philadelphia,  Pa.  "Truedge," 
"Oruva,"   "Oardl,"  "Huntington." 
Desmond  -Stephen      Mfg.      Co.,      Urbana. 
Ohio.       "Dlamo-Carbo."     "Huntington," 
"Magazine,"   "Sherman." 
Warren  Axe   ft  Tool  Co.,    Warren,   Pa- 
Western    Tool    ft    Mfg.    Co.,    Springfield 

Ohio.     "Champion." 
DRESSERS,      LEAD      CABLE— -A     small 
hand  tool  made  of  hard  wood  for  smooth- 
ing the  sleeves  used  In  lead  cable  Joints. 
It  consists  of  a  handle  with  an   extension 
having  a  rounded  edge  which  is  used  for 
the  smoothing  operation. 
Manufacturer; 
BUHRKE  CO..  R.  H„  123B  Fullerton  Ave., 

Chicago,  UL 
DRIERS,    ARMATURE   AND   COIL.— See 
Ovens,,  electric,  armature,  field  and  trans- 
former;   also    Ovens,    electric,    drying    and 
Impregnating. 

DRIERS,  BLUEPRINT,  ELECTRIC- 
See  Blueprint  driers,  electric 

DRIERS,      CLOTHES,      ELECTRIC  — A 
galvanized    iron    or    metal    enclosure    fitted 
with    racks,    which    are    drawn    out    while 
the   clothes   are   hung   on   rods    supported 
by   the    racks.      When    one    rack    Is    full    It 
Is    pushed    Into    the   drier    and    another    Is 
pulled  out  and  filled.     Underneath  are  eleo- 
'-'-  heating  elements  controlled  by  switches 
inted  on  the  outside.     The   electrically 
;ed  driers  have  the  advantage  over  the 
gas  and  coal  types  that  they  are  absolutely 
clean  and   free  from  odor,  as  well   as  hav- 
1       compactness  with  a  resultant  economy 
aor  space.      The  outfits   sometimes   In- 
clude  a  small   exhaust  fan   which  produces 
a    strong   air    current    through    the    drying 
compartmont.     Where  space  Is  valuable.  In 
apartment    buildings,     hotels,     commercial 
laundries  and  similar  buildings,   these  dn- 
rs  have  found  their  chief  use. 
Manufacturers: 
Chicago     Dryer     Co.,     2210    N.     Crawford 

Ave.,  Chicago.  III.     "Chicago." 
Domestic    Laundry    Equipment    Co.,     2H 

W.  2Sth  St.,  New  York,  N.  Y. 
MARLOW   MFG.    CO.,    I83S   Euclid   Ave., 
Cleveland,      Ohio.        "Mario  w."        (Also 
combined   with   washing  machine.) 


bgk 
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_B  Electric  Co..  511  W.  42nd  St., 
New  York,   N.  Y.     -Prometheus." 
Sclent  i  He     Heater    Co..     The.     Cleveland, 


Ohio. 


-utiilc." 


Sieben  Merchandising;  Co.,  614  Gumbel 
Bldg.,  Kansas  City,  Mo.      "Sieben." 

DRIERS,  ELECTRIC,  MISCELLANE- 
OUS.—Equipment  heated  by  electric  heat- 
ing elements  for  drying  photographic 
prints,  dyed  or  printed  cloths,  objects  or 
materials  previously  treated  with  coats  of 
Japan,    varnish,    enamel    or    palm 


rising  from  the  heaters  or  ■ 
tlon  of  heated  air  and  breez< 
material  by  an  electric  fan  o 


Burke  A  James.  240  E.  Ontario  St..  Chi- 
cago,  111.     (Photographic.)    "Rexo." 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St.,  Stratford,  Ont.,  Can.  -Hot- 
point."    "Edison." 

Eastman  Kodak  Co..  Rochester,  N.  Y. 
(■'Majestic"   photograph.) 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
"Hotpoint."  "Edison."  (See  display 
adv.    pages   1292-1293.) 

Electric  Heating  A  Mfg-.  Co.,  Westlake 
A  Republican  Sts..  Seattle,  Wash. 
"Apfel's." 

Proctor  &  Schwartx,  Inc..  7th  St.  A 
Tabor  Rd.,  Philadelphia,  Pa.  ("Proctor" 
driers  for  electrical  porcelain  and  spark 

Raymond   Co.,   The.   Saugatuck,   Conn. 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park.  Boston.  Mass. 

Thermo-Fan  Electric  Co.,  Inc.,  2  Co- 
lumbus Circle,  New  York,  N.  Y.  "Tri- 
plex."     (Exclusive  djstributor,  S.JO.   S 


!   Columbus   Circle. 
New  York,  N.  Y.) 
DRIERS,      GLOVE,      ELECTRIC— Appa- 
ratus   for    drying    gloves    on    electrically 
heated  forms,   after  being  cleaned  and  also 

exact  heat  control  mates  this  type  Of  d: ' 
particularly    applicable    ""  '" 

they  are  also  r  -— 
burning  driers. 

Manufacturer: 

AUTOMATIC  ELECTRIC  HEATER  CO., 


i   safer  than   i 


Warr. 


,    Pa. 


N.    ... 


SsnitaJt  Electric  Co.,   143-147  E.   23rd  St., 

New  York,  N.   Y.      "Foen." 
Siegfried,    G..    130   N.   State   St.,    Chicago. 

ni. 

Shelton  Electric  Co.,   IB  E.  42nd  St.,  New 

York,    N.   Y.      "Shelton." 
Thome.  Mathias,  2£  W.  Monroe  St..   Chi- 
cago. 111.     "Shelton,"  "Bertman." 
WISCONSIN     ELECTRIC     CO.,     Racine. 
Wis.       The     "Dumore"     electric     hair 
drier   Is   a   sturdy    appliance,    light  and 
,^^t^^_     easy  to  handle.     Has  a 
MB      highly    polished    aluml- 

J 


HalrDr 

out  tools.     Cord  attaches 

et.     One  turn  of  switch  glv< 


hair.  The  "Dumore1 
Is  fitted  with  a  detach- 
able heating  ""'" 
itantly  remov 

"■■'  '£. 


.ble  witl 


s  cold  a 


Net 


DRIERS,  HAIR,  ELECTRIC— Devices 
arranged  to  heat  air  by  means  of  electrii 
heating  elements  and  then  cause  this  a!: 
to  be  used  In  drying  the  hair.  In  somi 
driers  the  air  rises  from  the  bottom  of  i 
tall  can  of  proper  height.  In  another 
equipment  a  motor-operated  fan  blow, 
air  against  a  number  of  heating  elements 
and  out  through  a  tube  outlet,  Thesi 
driers  are  used  In  barber  shops  and  hair- 
dressing  establishments.  They  may  bf 
either  hand  devices  or  mounted  on  8 
portable  stand,  the  latter  type  being  gen- 
erally of  greater  capacity  and  used  chiefly 
In  ha  I  rd  res  sing  parlors,  where  they  are 
extensively  used  because  of  the  time  econ- 
omy which  they  effect. 

Manufacturers: 

ARNOLD   ELECTRIC  CO..    Racine,   Wis. 

Barbers'  Electric  Specialty  Co..  The.  4204 
Troost   Ave.,   Kansas  City,    Mo.      "Coft- 
man.    The    Original." 
Bosch,    Herman   J..    Hotel   Blltmore.   New 

York.  N.  Y.     "Noiseless." 
Camp  Co..    La  Crosse.   Wis.   "Invinolblu." 
Vibrator   Co..    163-166 
,  Chicago,  III.      "Stand- 

Claxo  Co.,  The.  Iowa  City,  Iowa. 

Electric  Clipper  Co..  The,  63  7  Grand 
Ave.,  Kansas  City,  Mo. 

GEIER  CO.,  P.  A.,  THE.  5112  St.  Clair 
Ave.,    Cleveland,    Ohio.      "Royal." 

Halliwell  &  Co.,  62  F..  12th  St.,  New  York, 
N.  Y. 

Hamilton -Beach  Mfg.  Co.,  1301-39  Rap- 
ids Drive.   Racine,    Wis.      "Cyclone." 

LANDERS.  FRARY  &  CLARK,  New 
Britain,    Conn.      "Universal." 

Ll.idstrom,  Smith  Co.,  3212-3238  W.  Lake 
St..   Chicago.    III.      "White   Cross." 

Moore  Electric  Corp.,  202  S.  State  St.. 
Chicago,  III.  (ExclUBlve  distributor, 
Wiebusch  &  Hilger,  Ltd..  106-110  La- 
fayette St.,  New  York.  N.  Y.) 

Racine  Electric  Co..  Bridge  &  Ontario 
St..    Racine,    Wis. 

Russell  Electric  Co.,  140  W,  Austin 
Chicago.    111.      "Hold-Heet." 


weight,  4*4  lbs.     See  display  adv.  page 


through 

Which  ftir" taTpreed  for  drying  the  hands 
snd  face  They  are  controlled  by  a  pedal- 
operated  spring  switch  at  the  base  of  the 
stand  on  which  the  outfit  la  mounted.  This 
switch  closes  both  the  heating  and  blower 
circuits  which  are  opened  automatically 
when  the  foot  pressure  Is  released  from 
the  pedal.  The  air  outlet  is  set .about  SIS 
ft  from  the  floor  and  is  adjustable  so  that 
the  air  blast  Is  about  horiiontal  for  dry- 
ing the  hands  or  inclined  upward  for  dry- 
ing the  face.  These  driers  are  used  in 
semlpublic  and  private  washroom*  In  of- 
fices, factories,  hotels,  club  houses,  dance 
halls,  railway  stations,  etc.  They  are  a 
very  sanitary  method  of  drying  and  dis- 
pense with  the  troubles  connected  with 
providing  towels. 

In  the  original  types  heating  elements 
alone  were  provided  without  a  blower 
It  was  found  that  addition  of  the  blower 
reduces  the  power  consumption  and  hastens 

Manufacturers: 

Qroton  Electrical  Devices.  Inc..  Main  St.. 
Grot  on,      N.     Y.        "Airdry,"      "Electric 

Moore    Electric    Corp..    202    S.    State    St., 
Chicago       III.        (Exclusive     distributor. 
Wiebusch    A   Hilger,    Ltd..    106-110   La- 
fayette   St.,    New   York,    N.    Y.) 
DRIERS.    SHOE,    ELECTRIC.-Portable 
motor-driven    fan    and    heating    element    In 
enclosing  case  having  a  handle  for  mnnlpu- 
latlng  or  provided  with  a  clamp  tor  fasten- 
ing    to    the     shoe     rest.       The     air     forced 
through  heating  element  passes  out  through 

by    the    operator.      This    portable     type 
used    In    shoe    shining   and    cleaning   esla! 
Ushments.     Stationary  driers  of  a  differei 
type,  generally  similar  to  a  rack  on  wht( 
the  shoes  are  dried  by  hot  air  rising  from 
electric  heating  elements  placed  below  the 
racks,   are  used   In   shoe   ti 


.    Lir 


.   Md.on 


WISCONSIN  KI.iX^TRIC  CO.,  I6th  St. 
&  Junction  Ave.,  Racine.  Wis.  "Du- 
more,"   (See  display  «dv.  page  1311.) 

DRILL  SETS,  ELECTROPNEUMATIC 
ROCK.— These  drill  sets  are  used  In  mines 
or  quarries  where  the  drilling  Is  done  at  a 
considerable  distance  from  the  central 
power  plant.  Long  compressed-air  line' 
are  likely  to  have  much  leakage  and  are 
otherwise  troublesome,  especially  In  win- 
ter; where  only  a  few  drills  are  needed  It 
Is.  therefore,  not  economical  to  run  thr 
air  line  a  great  distance  or  to  keep  large 
compressors  running  at  the  power  house 
for   the  few  drills.     Portable 


through  short  lengths  of  air  hose.  The  set 
Is  attended  by  the  workmen  and  is  oper- 
ated only  when  the  drills  are  to  be  used. 
The  drills  employed  are  standard  air 
drills,  operated  by  the  air  pressure  acting 
on  alternate  sides  of  the  piston,  and  com- 
bine a  hammer  action  and  slow  rotation. 
DRILLING      MACHINES. —  See      Boring 

DRILLS,       ELECTRIC,       BENCH      AND 

SENSITIVE.— Electric  bench  drills  are 
equipped  with  a  motbr  and  feed  control 
In  the  head  of  the  device  and  can  be 
clamped  to  the  bench.  Sensitive  drills  are 
especially    adapted    for    the    use    of   watch- 


,   Je" 


■-,  Instru 


their  feed  control  has  a  spring  bala 
xtremely  sensitive  that  delicate  wo: 
■e  drilled  accurately.     "  ' 


gang    drills,    that    la, 
-Ills   operating   together   and    con- 

_    a    unit.      The    smaller  drills   are 

often   equipped   with   a   universal    motor   so 
lay    be    used    Interchangeably    with 
cither  alternating  or  direct- current  supply. 
Manufacturers: 

Arnold  Electric  Tool  Co.,  Inc.,  Fort  Trum- 
bull   Bldg..    New   London,    Conn. 
Buffalo  Forge  Co..  490  Broadway,  Buffalo, 

N.  Y.     "Buffalo." 
BURKE   ELECTRIC    CO.,    12th    A    Cran- 
berry Sts.,  Erie,  Fa. 
Canedy-Otto   Mfg.    Co.,    Chicago   Heights. 

HI- 
Champion     Blower     A     Forge     Co..     The. 

Lancaster.   Pa.     "Champion." 
Chicago    Pneumatic    Tool    Co.,    6    E.    44th 

St.,   New  York,  N.  Y.     "Little  Giant." 
Cincinnati      Electrical      Tool      Co.,      The, 

1501-3-5      Freeman      Ave.,      Cincinnati, 

Ohio.     "Cincinnati." 
Clark.   Jr..   Electric  Co..    Inc..    James,   620 

w.  Main  St..  Louisville,   Ky.     "Wllley." 
Electro -Magnetic    Tool    Co.,    2902    Carroll 

Ave.,  Chicago.  111.     "Electro." 
High   Speed  Hammer  Co.,   Inc.,    The,    313 

Norton  St.,  Rochester.  N.   Y. 
Langeller  Mfg.   Co.,    Arlington,    Cranston, 

R.   I. 
Louisville    Electric    Mfg.    Co..    Inc.,    31st 

A  Magazine  Sts.,  Louisville,   Ky. 
Neil  &  Smith  Electric  Tool  Co..  The.  813- 

815       Broadway.       Cincinnati,       Ohio. 

"Ideal." 
Stow  Mfg.   Co..   Inc.,   413  State  St..  Blng- 

haroton.  N.  Y. 
U.    S.    Electrical   Tool    Co.,    The.    2480    W. 

6th    St..    Cincinnati,    Ohio.      "U.S." 
Washburn  Shops,   The.    Worcester,    Mass. 

WISCONSIN  ELECTRIC  CO..  Racine. 
Wis.  The  "Dumore"  bench  drill  Is  ac- 
curate on  Une  and  sensitive  work,  com- 

The 'Model    2-A1)    drill    (figure   below)! 
Is   a   time  saver  on  small   parts.      It   is 


supply  sufficient   > 


sed  for 


and 


equipped  with  a  universal  motor,  which 
operates  on  either  a-e.  or  d-o.  circuits, 
and  has  an  adjustable  table  that  may 
be  placed  at  any  desired  point  within 
its  range,  also  swinging  entirely  out 
of  the  way  for  drilling  on  the  base. 
Drilling  capacity  Is  3/16  In.  In  steel  and 
13/64  In.  in  brass  and  alloys.  Each 
drill  Is  furnished  with  ten  feet  of  re- 
inforced portable  cord,  switch,  plug  and 
Chuck.  See  display  adv.  page  1311. — 
Adv. 


DRILLS,  ELECTRIC,  MISCELLANEOUS. 

—This  classification  includes  electrically 
Irlven  drills  not  listed  elsewhere  In  this 
book,    particularly    such    drills    as    are    too 
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special  In  their  application  for  separate 
listings;  for  instance,  surgical  drills  for 
drilling  bone,  or  various  other  such  special 


Champion  Blower  &  Forge  Co.,  The,  Lan- 
caster, Pa.     "Champion." 

Hooaler  Drilling-  Machine  Co..  Goshen. 
Ind.      "Hoosler." 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 
"Keystone." 

Shelton  Electric  Co.,  18  E.  42nd  St.,  New 
York,  N.  Y.     "Shelton." 

DRILLS,  ELECTRIC,  PORTABLE.- 
Portable  electric  drills  are  the  most  widely 
used  portable  electric  tool  on  the  market. 
The  general  form  cons  lets  of  a.  compact 
enclosed  motor  with  handles  on  the  case 
for  directing  the  drill,  and  a  conveniently 
located  switch  for  controlling  the  speed. 
In  most  drills  a  projecting  drill  chuck  Is 
geared  to  the  motor,  various  gear  ratios 
being  used,  depending  on  the  capacity  of 
the  drill.  Many  drills  have  two  speeds 
.that  are  easily  obtained  by  the  operator. 
For  wood  boring  only,  some  light,  high- 
speed drills  are  made  which  have  no  gears 
but  are  driven  direct  from  the  motor.  The 
larger  sizes  for  metal  drilling,  which  are 
.  made  up  to  214  Ins.  capacity  In  steel,  are 
usually  equipped  with  a  screw  feed  attach- 
ment and  are  arranged  to  be  clamped  to  an 
"old  man"  stand,  or  held  In  position  while 
drilling.     Motors  of  the  universal  type.  d-c. 

for      Singlf  .""1,1    r,r» 


9  under  this 


portable  drill  which 
classification  consists 
usually  mounted  on  a  truck,  which  la  con- 
nected through  a  flexible  shaft  and  suitable 
reduction  gearing  to  the  drill  spindle.  Both 
types  of  drills  are  sometimes  used  for  other 
purposes  than  drilling,  such  as  driving 
screws,  tightening  nuts,  and  In  some  cases 
grinding,  the  chuck  permitting  attachment 
of  the  proper  tool. 
Manufacturers: 

Air-Way    Electric    Appliance    Corp.,    To- 
ledo. Ohio. 
Arnold     Electric     Tool     Co.,      Inc.,      Fort 

Trumbull    Bidg..   New    London,    Conn. 
Black   &  Decker  Mfg.   Co.,    The,    Towson 

Heights.  Baltimore,  Md. 
BURKE   ELECTRIC   CO.,    12th    &    Cran- 
berry Sta..   Brie,   Pa. 
Canadian  General  Electric  Co.,   Ltd.,  218 

King  St.,   W.,   Toronto.  Ont..  Can. 

Chicago    Pneumatic   Tool    Co.,    G    E.    44th 

St..    New  York,   N.    Y.      "Little  Giant." 

Cincinnati  Electrical  Tool  Co.,  The.   1501- 

3-5    Freeman    Ave..    Cincinnati,    Ohio. 

"Cincinnati." 

Clark,    Jr.,    Electric  Co.,    Inc.,  James,    620 

W.   Main  St.,  Louisville.  Ky.      "WuW." 

Coatea    Clipper    Mfg.    Co.,    287    Chandler 

St..    Worcester,    Mass. 
Electro- Magnetic   Tool    Co.,    2902   Carroll 


,   Chlca 


..   111. 


Oil  Allan  Bros.,  Inc.,  Los  Angeles,   Cal. 
Hasklns  Co.,  R.  G.,  27  S.  Desplaines  St., 

Chicago,   III. 
Hlsey-Wolf    Machine    Co.,    The,    Coleraln 

&    Marshall    Aves.      Cincinnati.    Ohio. 

"Hiaey." 
Knight     Engineering     A     Sales     Co.,     441 

E.    3rd   St.,    Los   Angeles,    Cal.     "One- 

Hand-Y." 
Louisville  Electric  Mfg.   Co.,    Inc..   list   ft 

Magazine  Sta.,   Louisville.   Ky. 
Marvin   Electric   Drill   Co.,    443    State   St., 

BInghamlon,   N.  Y. 
Nell     A     Smith    Electric    Tool    Co.,     The. 

B13-S16     Broadway,     Cincinnati,     Ohio. 

"Ideal." 
Petersen    Mfg.    Co.,    A.    II..    1(14   Fratney 

St.,    Milwaukee,   Wis.     "Hole   Shooter." 
Ryerson  A  Son,  Joseph  T.,   18th  &  Rock- 
well   Sts..   Chicago,    111.      "Ryerson-Con- 

Rchramm    A    Son.    Inc.,    Chris    D.,    West 


BMP  ELECTRICAL  YEAR  BOOK 


Stenman  Electric  Valve  Grinder  Co.,  42 
Southbrldge  St.,  Worcester.  Mass. 
"HusKee." 

Stow  Mrg.  Co..  Inc..  443  State  St.,  Blng- 
hamton,  N.  Y. 

Temco  Electric  Motor  Co..  The.  504  Sugar 
St.,    Lclpalc,    Ohio.      "Temco." 

U.  S.  Electrical  Tool  Co..  The.  2480  W. 
8th    St.,    Cincinnati,   Ohio.     "U.    S." 

WISCONSIN  ELECTRIC  CO.,  Racine, 
Wis.  The  "Dumore"  Model  1- AD  port- 
able drill  (figure  below),  Is  Intended  for 
the  fast  drilling  and  countersinking  of 


Dumore   Model   IAD  Portable   Dril 


either 


which 
■ity    In    steel    Is 


Length    10    int.      _.,.... 
3/18  In.;  In  brass  and  alloys.  13/64  ... 
Diameter  of  motor,  3%  Ins.     Spindle  off- 
set    from    center    of    motor.     25/32    In. 
Drive,  helical  gears.  Handle  Is  of  alum- 
inum.    Net  weight,   i%   lbs.     Complete 
with    ten    feet    of    reinforced    portable 
cord,  plug,  switch  and  chuck.    See  dis- 
play adv.  page  1311.— Adv. 
DRILLS,  ELECTRIC  PORTABLE,  HAM- 
MER   TYPE.— The    hammer    type    drill   de- 
pends   upon     the     chipping    action     of     the 
drill   point  for  Its  drilling   action,   the   de- 
vice being  In    many  respects  an   automatic 
chisel    and    operating    like    a    small    rock 
drill.     To  produce  the  sharp  blow  necessary 
the  drill  Is  actuated  by  a  spring,   the  drill 
point  being  drawn  back  against  the  spring 
and  released  either  by  a  motor-driven  cam 
Or  by  a  solenoid.      In  some   types  the   drill 
point    Is    rotated     through     a     small     angle 
after    each    blow.      These    drills    are    made 
as   a   hand    tool,    sometimes   provided    with 
a  breast  rest.     They  use  a  fractional- horse- 
power motor  taking  about  as  much   power 
as   the    portable   electric   drills   of   the   re- 
volving   type,    and 


>rlck,  i 
Manufacturers: 


DRILLS,  ELECTRIC,  PORTABLE, 
RAILWAY  TRACK.— Light -weight  compact 
drilling  machines  so  constructed  that  they 
can  be  readily  transported  from  place  to 
place  by  one  or  two  men.  On  electric  rail- 
way track  work  they  usually  draw  their 
from  the    trolley   line    supplying   the 


purposes  and  va 


ichlne 


y   fro 


mil  n 


drills  usrd  to  ho  re  vertical  spike  ho 
ties  and  readily  operated  by  one  me 
more  powerful  and 


__._  be  used  for  drilling  bolt  or  bond-ter- 
minal holes  In   heavy  rails. 

Manufacturers: 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto.  Ont.,  Can. 

Chicago  Pneumatic  Tool  Co..  8  E.  44th 
St..    New   York.    N.    Y.      "Little  Giant." 

Electric-Magnetic  Tool  Co..  2992  Carroll 
Ave..   Chicago.   HI.      '■Electro." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Drills  of  several  designs 
and  other  bonding  tools  described 
with  a  complete  line  of  rail  bonds  In 
Bulletin  44002A.  See  adv.  pages  1203- 
1223.— Adv. 

Independent  Pneumatic  Tool  Co..  600  W. 
Jaekeon   Blvd.,   Chicago,   111.      "Thor." 

Morse  Twist  Drill  &  Machine  Co..  New 
Bedford.    Mass. 

Stow  Flexible  Shaft  Co..  344E-54  Ludlow 
St.,    Philadelphia,    Pa. 

DRILLS.  ELECTRIC,  ROCK.  —  Roc* 
drills  are  used  on  many  kinds  of  rock  and 

there  are  many  types,  each  particularly 
ndapted  to  some  class  of  work.  The  bits 
for  the  hard  rock  are  usually  fluted,  for 
.nd  coal  they  nre  twisted. 


In    l 


[Mils 


rally  r 


i  rapid  hammer  action,  the 
making  about  1000  strokes  a  mln- 
ctrlc  rock  drills  are  usually  mo- 
i      through     gearing.       They     are 

re  economical   thnn   ulr  drills  and 


throughout 


and    i 


lntain.      The 


portable,    while 


practically 

,  while  with  an  air 
aecreases  as  the  piBton  and  valves 
Some  of  the  electric  drills  ere  quite 
"  ilgned  for  heavy 
worn  are  mounted  on  a  weighted  tripod. 
In  some  cases,  auch  aa  for  drilling  wells. 
motors  as  large  as  76  hp.  are  used:  they 
are  securely  mounted  and  drive  the  drill 
through  gearing. 
Manufacturers: 

BURKE   ELECTRIC   CO.,    12th   A    Cran- 
berry Sts.,  Erie.  Pa. 
Chicago    Pneumatic    Tool    Co..    6    E.    44th 

St,.   New  York,    N.  Y.      "Little  Giant." 
Electro- Magnetic    Tool    Co..     2902    Carroll 

Ave.,  Chicago.  III.  "Electro." 
GENERAL  El.ECTRIC  CO.,  Schenec- 
tady, N.  Y.  Fort  Wayne  electric  rock 
drill  of  the  rotary  hammer  type,  op- 
erated by  a  fully  enclosed,  aplaahproof 
motor.  The  drill  steel  rotatea  and  re- 
ceives about  1,700  blows  per  minute. 
An  adjustable  belt  tightener  permits  a 
wide  variation  in  speed  of  the  drill. 
Will  drill  holes  up  to  12  ft.  in  depth 
finishing  at  IJ4  In.  diameter.  Power 
consumption  lg  to  1H  hp.  Motors""  are 
d-c  or  a-c,  single  phase  excepted,  and 
are  Interchangeable.  Drill  can  be 
handled  by  two  men,  heaviest  part 
weighing  about  300  lba.  (Bulletin 
48902.)       See     adv.     pages     1203-1223— 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York.   N.  Y.      "Electric  Air." 

Jeffrey  Mfg.  Co.,  1st  Ave.  A  4th  St..  Co- 
lumbus,   Ohio. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson  St.,   Chicago,  111.      "Wodack." 

DRILLS,  ELECTRICIANS'  AUTOMATIC 
BREAST  AND  HAND — Drills  operated 
automatically  by  a  helix  when  pressure  is 
applied  to  the  handle.  Breast  drills  are 
arranged  to  be  manually  operated  by  crank 
and  gear  and  with  plate  on  the  brace 
against  which  breast  pressure  may  be  ap- 
plied. These  drills  are  widely  used  by  elec- 
tricians  In  house  and  building  wiring. 

Manufacturers: 

BURKE  ELECTRIC  CO.,  12th  A  Cran- 
berry Sts.,  Erie,   Pa. 

Cincinnati  Tool  Co..  Norwood,  Cincinnati. 
Ohio.      "HargTave." 

Electro -Magnetic  Tool  Co..  2902  Carroll 
Ave..  Chicago,  III.      "Electro." 

Goodell-Pratt  Co.,  Greenfield.  Mass.     "Mr. 


Mag 


.   Inc., 


Falls,     Mass. 

S13-815 


Millers    Falls    Co., 

"Millers  Falls." 
Nell   &    Smith   Electric   Tool   Co. 


ington,  N.  J. 
DRILLS,  HAMMER  AND  SPRING, 
BRICK  AND  STONE.— Drills  Tor  use  In 
brick  or  stone  operated  manually  by  crank 
and  geared  so  as  to  strike  a  given  number 
of  blows  at  the  drill  point  for  every  turn  of 
the  crank.  They  are  used  to  drill  holes  for 
conduit  and  armored  cable,  for  ex  pan  a  I  on 
bolts  and  similar  fastenings,  for  Insulators, 
machinery  and  other  heavy  equipment. 
For    frequent   use   and   certain   special  i      - 


these    drills 


jt  other  I 
e  the  drilling 


rovlded 


.vlth 


.    588    W.     Washington 
II. 

Bolt     Co.,     324     W. 


Chicago    Pneum 

St..  New  York.  N.  Y. 

Da  ugh  erty- Smith -Phi  III  ps  Co..    1537  Cort- 
land  St.,   Chicago.    ' 

Diamond  Expansion 
St..  New  York.  N 
"Rapid  Fire." 

Duffy  Mfg.  Co..  ~  " 


"Star." 


"Fhilllyia." 

t    Co..     90    West 

"Diamond   N," 

Irand  Ave.,  Chl- 

_  .  .Tool  Co..  2902  Carroll 
Ave.,  Chicago.  111.     "Electro." 

HUBBARD  &  CO..  8301  Butler  St.,  Pitts- 
burgh. Pa.      "Peirce." 

Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  III. 

Mayhew  Steel  Products  Co.,  Inc.,  291 
Broadway,    New    York,     N.     Y.       "May- 

Newhall  Chain  Forge  &  Iron  Co.,  90  West 

St.,  New  YorTt.  N.  Y. 
Star    Expansion    Bolt    Co.. 


it.,   \"ew  York.  N.  Y. 


oogk 
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Village   Blacksmith    Folks,    The.    Water- 
town.  Wis.     (Brick  and  stone.) 

Wodack  Electric  Tool  Co..   23-27   S.  Jef- 
ferson St..   Chicago.  III.     "Wodack.'1 

DRILLS.  PLASTER.— Drills  having  spe- 
cially formed  points  for  drilling  in  plaster 
and  sometimes  equipped  with  a  funnel-llk< 
cup  fastened  at  the  chuck  to  catch  the  Tail- 
ing plaster.  This  attachment  is  generally 
used  when  wiring  an  old  house  or  on  : ' 
teratlon  and  repair  Jobs,  where  the  maki: 
of   much   mess  would  be  seriously  object 


Manufacturers: 

May  hew    Steel    Products    Co..    It 
Broadway,    New    York,    N.     Y. 


"May- 


DRILLS,  TRACK.   HANQ-OPERATED.- 
Hand  drills  for  drilling  holes  In  track  rail 
or  ties  are  made  In  several  types.     The  drill 
Is    supported    In    such    a   manner   from    " 
rail  that  the  drill  point  presses  against 
rait  or   tie  to   be   drilled.      A   common    type 
consists    of   the   supporting   device    and    " 
hand  lever  attached   through  a  ratchet 
the  drill.     More  elaborate  types  have  a  ve 
tical   frame    supporting   a   shaft   which 
turned  through  bevel  gears  by  hand  cranl 
the  drill   being  in   turn  driven   by   the   v< 
tics  I  shaft. 

Aldon    Co..    The.    3338    Havens  wood    Av 

Chicago.  III.     "Behind."  "Standard." 

Blrd-Archer  Co.,    The,   90  West    St..    New 

York.  N.  Y.  "Baoo." 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Drills  of  several  designs 
and  other  bonding  tools  described 
with  a  complete  line  of  rail  bonds  In 
Bulletin  44002A.— Adv. 
Lowell    Wrench    Co.,    54    Commercial    St.. 

Worcester,    Mass.      "IXL." 
Track  Specialties  Co..  Inc..  29  Broadway, 

New  York.  N.  Y.  "TrtUJCO." 
DRILLS,  TWIST — Twist  drills  are  made 
from  rectangular  tool  steel  stock,  drop- 
forged  and  twisted  while  hot  to  give  the 
desired  general  form,  then  machined  and 
ground  to  the  final  form.  They  are  largely 
used  for  drilling  at  high  speed  through  cast 
Iron  and  other  common  metals.  They  are 
extensively  used  by  electrical  manufactur- 
ers and  also  by  other  electrical  concerns 
in  their  machine  and  repak-  shops. 
Manufacturer*: 

Cleveland  Twist   Drill  Co.,    E.   49lh   St.  & 
Lakeside  Ave..  Cleveland.  Ohio.     "Para- 
Detroit  Twist  Drill  Co.,  Fort  St.  West  at 

Hth  St..  Detroit.  Mich.     "Graham." 
Fastfoed  Drill  &  Tool  Corp.,  Toledo,  Ohio. 

"Fast  feed." 
Morse    Twist  Drill    &    Machine   Co.,    New 

Bedford.  Mass. 
Syracuse  Twist  Drill  Co..  Syracuse,  N.  Y. 
Union  Twist  Drill  Co.,  Athol.  Mass. 
Whitman     &     Barnes     Mfg.     Co.,     Akron, 

Ohio.     "W  &  B,"  "Hercules." 
Wilt    Twist    Drill    Co.    of    Canada,     Ltd.. 

Walkerville,  Ont.,  Can. 
DRINK  MIXERS — See  Mixers,  drink. 
DRIVE  &  TWIST.— Trade  name   for  guy 
anchors    manufactured    by    the    Qund    Mfg. 


,  wis. 


Ilngton  Bensel:  secretary,  Miss  Minnie  Har- 
ris; treasurer.  Percival  E.  Reeves;  general 
manager,  Frank  L.  Driver.  Main  office. 
Harrison,  N.  J.  Factories.  Harrison,  N,  J.; 
Walkerville.  Ont.,  Can.  Branch  oillee;..  ::S 
S.  Jefferson  St..  Chicago.  111.;  1249  Wash- 
ington Bldg.,  Detroit.  Mich  ;  Wulltcrville, 
Ont..  Can.  Sales  representative*,  Strong. 
Carlisle  A  Hammond.  Cleveland,  Ohio. 

DRIWAI Trade  name  for  waterproofing 

cement  manufactured  lw  llu:  Billlngs-Cha- 
pin  Co..  1153  E.  40th  St.,  Cleveland,  Ohio. 

DROP,     IMPEDANCE. —  See     Impedance 

DROP,     REACTANCE.  —  See     Reactance 

DROP.  RESISTANCE. —  See  Resistance 
voltage;   Copper  drop. 

DROPS,  ANNUNCIATOR— A  lever  con- 
trolled by  an  armature  and  electromagnetic 

-- '-• '    '-■'   'led   with   a    plate 


-   tag  I 


r   at   I 


L'svd 


.____>  upon  energizing  the  eoll 
by  pressing  a  button  or  otherwise  the  lever 
throws  the  tag  or  plate  into  view.  Alfc  see 
Annunciators. 


Manufacturers: 

Auth     Electrical     Specialty     Co.,     42 

E3rd  St.,  New  York,  N.  Y. 
Chicago  Hand  Phone  Co..  511  W.  Jackson 

Blvd..  Chicago.   III. 
Manhattan  Electrical  Supply  Co.,  In< 

Park  PL.  New  York.  N.  Y. 
Protective  Signal   Mfg.  Co.,   The,   1900  W. 

32nd  Ave..  llenver,  Colo.      (For  railroad 

service  only.) 
Stanley  A  Patterson.  34  Hubert  St.,  New 

York.  N.  Y,     "DeVcau." 
Telephone    Shop,    The,    506    S.    Canal 


Cliici 


,  III. 


that  when  the  circuit  Is  closed  through  the 
coil,  by  the  operation  of  a  door  or  window 
spring  or  other  means,  the  drop,  operated 
by  the  coil,  falls  and  holds  a  local  circuit 
closed  through  a  bell  or  other  alarm  until 
the  drop  la  raised.  These  drops  are  really 
a  type  of  relay.  F 
lays,  burglar  alarm. 
Manufacturers: 
Auth  Electrical  Specialty  Co..  42Z  E.  B3rd 

St.,  New  York,  N.  Y. 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 

Park  PL.  New  York.  N.  Y. 
Stanley  &  Patterson.  34  Hubert  St.,  New 

York.  N.  Y. 
DROPS,  TELEPHONE   SWITCHBOARI 
—An  annunciator  used  as  a  signal  on  mat 
ual  switchboards.     It  consists  of  an  eiectn 


with 


The 


stored  by  hand  or  by  the  Insertion  of  th« 
plug  (In  the  case  of  the  line  drop)  or  bj 
the  operation  of  the  listening  key  (In  th< 
case  of  the  clearlng-out  drop  on  the  cord 
circuit).  The  mechanically  self-restoring 
drop  or  plug- restoring  drop  has  a  mechan- 
ical connection  between  Jack  and  drop. 
The  electrical  self-restoring  drop  has  a  re- 
storing electromagnet  to  pull  the  shutter 
to  normal.  A  line  drop  is  a  drop  connected 
normally  to  a  subscriber  line.  It  fails  when 
the  subscriber  ring*  central  and  Is  used  also 
on  toll  lines.  The  clearing-out  drop  is  used 
on  -a  cord  circuit  to  notify  the  operator 
when  a  subscriber  rings  off.  either  for  dis- 
connection or   to  nsk  for  further  attention. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St.. 
Chicago.  111. 

Auih  Hleetrieal  Specialty  Co.,  422  E.  53rd 
St.,  New  York.   N.  Y. 

Chicago  Telephone  Supply  Co..  1142-1229 
W.  Bcardsley  Ave..  Elkhnrt.  Ind. 

KFAAJKii;  SWITCHBOARD  &  SUPPLY 
CO.,  Adams  &  Aberdeen  Sta..  Chicago, 
111.     (See  display  adv.  piige  1327.) 

Lelch   Electric  Co..   Genoa.   III. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge. 
Iowa. 

Stanley  &  Patterson,  34  Hubert  St.,  New 
York.   N.  Y.       "DeVeau." 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1050   University    Ave,.    Rochester,   N.   Y. 

DRUALITE.— Trade  name  for  farm  light- 
ing and  power  plants  manufactured  by  the 
Drury  Engineering  Co.,  1713  1st  Ave.. 
Evansville,    Ind. 

DRUID.— Trade  name  for  heavy  weight. 
Llfiht  density  Regent  glassware  manufac- 
tured by  the  Ivanhoe- Regent  Works  of 
General  Electric  Co..  5716  Euclid  Ave.. 
Cleveland,   Ohio. 

DRURY  ENGINEERING  CO.— 1713  1st 
Ave..  Evansville.  Ind.  Manufacturer  of 
lighting  and  power  plants.     Business 


.   Dans;   seer 


ry,  Charles  F.  l>ick- 
lunn;   treasurer,    William    A.   Koch. 
DRY      BATTERY     OR      DRY     CELL.— A 

lueh  used  type  of  Leclanche  primary  cell 
i  which  the  elictrolyte  Is  contained  In  ti 
oious  filling  between  the  electrodes.  The 
til  is  H.nlid  and  from  external  appearance 
--'fly    dry.       See    Batter!"—-     -'■-- 


Batteries,  primary,  dry. 

D.   s.— Trade   name   for   cable   te 
manufactured      bv      the      Standard 
Kvountl      Cjiblt     Co.,     Wostinghouse 

Tnd"r- 
B!dg.. 

Pittsburgh,  Pa. 

D.  S.  L.  RAY.— Trade  name  for  stage 
border  llEhts  manufactured  by  the  Display 
St»ge  Lighting  Co.,  314  W.  44th  St..  New 
York.  N.  Y. 

DTS.— Trade  name  For  automobile  signals 
manufactured  by  the  Denver  Traffic  Signal 
&  Mfg.  Co..  1S35  Williams  St..  Denver,  Colo. 

DUAL  IT  E.— Trade  name  for  double-fila- 
ment Incandescent  lamps  manufactured  by 


the  Whltellte  Electric  Co.,  388-70  Broome 
St..  New  York.  N.  Y. 

DUB1LIER  CONDENSER  CO.,  INC.— 217 
Centre  St..  New  York.  N.  Y.  Manufacturer 
of  static  condensers.  Business  established 
1917.  President.  William  Dublller;  vice- 
president  and  sales  manager,  John  Firth; 
secretary,  treasurer  and  general  manager, 
Cloyd  Marshall. 

DUBL  ARM.— Trade  name  for  circuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical &  Mfg.  Co.  lBth  &  Hamilton  Sts., 
Philadelphia,   Pa. 

DUBOIS  IRON  WORKS.— 805  N.  Brady 
St.,  Du  Bols,  Pa.  Manufacturer  of  gas  and 
gasoline  engines,  electric  and  steam  re- 
ciprocating pumps.  President.  John  E, 
Du  Bois;  vice-president.  W.  C.  Pent*;  sec- 
retary and  treasurer.  E.  A.  Badger. 

DUCHESS.— Trade      name      for      electric 


inufactured  by  the  D.  T.  Williams  Valve 
•JO.,  Cincinnati.  Ohio. 

DUCK,  i.  J.— 436  St.  Clair  St..  Toledo, 
Ohio.  Manufacturer  or  conduit  box  bush-. 
Ings  and  knockout  seals. 

DUCKWORTH  CHAIN  &  MFG.  CO.— 41 
Mill  St.,  Springfield,  Mass.  Manufacturer 
of  power  transmission  chains. 

DUCT-  FEET.— The  combined  length  of 
the  individual  cableways  or  ducts  of  an 
underground  conduit  line.  It  equals  the 
length  of  Uie  conduit  line  In  feet  multiplied 
by  the  number  of  ducts.  Thia  gives  a  bet- 
ter idea  of  the  amount  of  actual  conduit 
construction  in  any  run  than  giving  the 
length  of  the  conduit  alone. 

DUCTS,  AIR.— Ventilating  ducts  for  cool- 


-   by    the 


large  turbogen 


or     i 


DUCTS,  UNDERGROUND.— The  several 
ableways  in  an  underground  conduit  line 
re  termed  ducts.     The  ducts  are  made  of 


aller 
;able 


:,  six,  eight,  nine  and 
twelve-duct  formations.  The  multiple-duct 
formations  save  labor  In  laying,  but  are 
suitable  only  for  telephone  or  telegraph 
systems  and  power  systems  having  str"   ~ 

bumout   is  likely   to  damage   the  duct    

and  Injure  the  cables  in  adjoining  ducts. 
The  use  of  single  duct  gives  a  double  wall 
between  adjacent  ducts  and  better  protec- 
tion. With  concrete  and  fiber  ducts,  which 
are  always  made  as  single  duets,  the 
structure  Is  made  fireproof  by  filling  the 
spaces  between  adjoining  ducts  with  con- 
protect  Ion    from    burnouts    and    mechanical 

DUCTS,      VENTILATING.— Canals     or 

passageways     provided     In     electrical     ma- 


ny the  Iron  and  copper  losses.  These  are 
often  made  by  putting  spacers  at  desired 
Intervals  between  the  laminations  of  arma- 
ture cores  and  similarly  In  some  field  cores. 
I.Ike  construction  Is  employed  In  large  air- 


__„  1910.  _. 
i-prcsldent.  B,  P, 
Mossman;  secretary  and  treasurer.  G.  A. 
Jacobs:   sales  manager,   D.  J.  Jackson. 

DUFF  MFG.  CO..  THE— Pittsburgh,  Pa. 
Manufacturer  of  Jacks.  Business  estab- 
lished ms.  President,  J.  R.  MeGlnley: 
vice-president,  treasurer  and  general  man- 
ager. T.  A.  McGinley;  secretary.  F.  O. 
Graham;  sales  manager.  E.  A.  Johnson. 
Main  office  and  factory,  Pret/le  Ave.  (North 
Side  Station),  Pittsburgh.  Pa.  Branch  of- 
fices, 50  Church  St..  New  York,  N.  Y.: 
Peoples  Gas  Bldg.,  Chicago.  III.;  Candler 
Bldg..  Atlanta.  Ga.;  Monadnock  Bldg.,  Ran 
Francisco.  Cal. ;  Book  Bldg.,  Detroit,  Mich. 
DU-S. — Trade  name  for  lighting  genera- 
tors for  motorcycles  manufactured  by  the 
Splttdorf  Electrical  Co.,  93  Warren  St.. 
Newark,  N.  J. 

DUFFY    MFO.   CO 214   W.    Grand    Ave., 

III.      Manufacturer    of    spring   and 

drills  and  other  electricians'  tools. 

D.    U.    Wasson: 


Chi. 


President    and 

vice-president,    G.    B.    Hei 

and  general  manager,  E.  G.  Hessemer. 
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DUGGAN — Trade  '  name  for  porcelain 
cleats  manufactured  by  the  Imperial  Por- 
celain Works,  Trenton,  N.  J. 

DUJARDIN-PLANTE'  PLATES.— A  type 


DUKE.— Trade  name  for  oiling  device 
manufactured  by  the  Michigan  Lubricator 
Co.,  3S43  Beoublen  St..  Detroit,  Mich, 

DUKE.— Trade  name  for  grease  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati.  Ohio. 

DUMBWAITERS,  ELECTRIC.  —  Small- 
capacity  electrically  operated  and  controlled 
elevator*  to  meet  the  demands  of  high 
apartment  buildings,  hotela,  depart  men! 
stores,  large  restaurants,  etc..  In  sending 
packages,  rood  and  other  matter  from  floor 
to  floor.  Push  buttons  are  used  almost  In- 
variably to  control  the  car.  The  elaborate- 
ness of  the  control  system  depends  on  the 
service  for  which  the  dumbwaiter  Is  used. 
If  it  operates  only  between  two  floors,  a 
single  button  at  each  door  suffices  to  start 
the  car  to  the  other  floor  where  It  stops 
automatically.  If  It  operates  between  the 
main  floor  and  any  of  the  other  floors,  as 
in  an  apartment  building,  the  main -floor 
control  panel  usually  has  a  limit  button 
for  each  floor,  while  at  each  floor  there  may 


any    floor   to  any   floor,    1 


car  while  any  door  to  the  shaft  Is  open.  A 
signal  system  Is  often  provided  with  dumb- 
waiters, which  may  consist  of  bells  or  buz- 
zers   or    these    combined    with    Indicating 

Manufacturers: 

Elevator   Supplies    Co.,    Inc.,    1616   Willow 

Ave.,  Hoboken,  N.  J. 
Kimball  Bros.   Co.,   Bth  St.   A   11th   Ave.. 

Council  muffs.  Iowa.     "Kimball." 
Nock    A   Qarstde  Elevator  Co..    The,    1850 

Wazee  St.,  Denver,  Colo. 
Olson -Boettger  Electric  Mfg.   Co.,   413  N. 

Franklin  St..  St.  Paul,  Minn. 
Otis    Elevator    Co.,    260    11th    Ave.,    New 

York,  N.  T. 
PITT  ENGINEERING  CO.,  120  W.  Klnxle 

St.,    Chicago.    111. 
See     Electric    Elevator    Co.,    A.     B.,     220 

Broadway,   New  York,   N.   Y. 
Speldel,  J.  G.,  Reading,  Pa.     "Columbia." 
Mfg.    Co.,    The,    40-50    Vesey    St.. 


Newarkj_I .... 

~  orlng   Grove 


Mfg.  Co.,  The,  2600 
-vo.,   Cincinnati.    Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889 
Warsaw,  N.  Y. 

DU MORE.— Trade  name  for  electric 
driers,  grinders,  drills,  cloth  cutting  ma- 
chines, motors,  etc.,  manufactured  by  the 
Wisconsin  Electric  Co.,  loth  St.  &  Junction 
Ave.,  Racine.  Wis. 

DUNBAR.— Trade  name  for  display  racks 
manufactured  by  the  Acme  Level  &  Mfg. 
Co..  Toledo,  Ohio.  • 

DUNBAR  A  CO.— 2652  W.  Lake  St.,  Chi- 
cago. 111.  Manufacturers  of  electric  corn 
poppers  and  peanut  roasters.  Proprietor, 
Charles    F.    Dunbar. 

DUNBAR  BROS.  CO.,  THE.— SO  South 
St.,  Bristol.  Conn.  Manufacturer  of  springs. 
Business  established  18(5.  President.  Ed- 
ward G.  Dunbar;  vice-president,  Wlnlhrop 
W.  Dunbar;  secretary  and  treasurer, 
Charles  E.  Dunbar. 

DUNBAR.  HUBERT  C — 63  W.  Jackson 
Blvd.,  Chicago,  Ml.  Manufacturer  of  paper 
cartons  for  packing  small  electrical  prod- 
ucts. Business  established  1904.  Factories. 
Chicago,    HI.;    South   Bend,   Ind.;    Anderson. 

DUNCAN  ELECTRIC  MFG..  CO La- 
fayette, Ind.  Manufacturer  of  watt-hour 
meters  and  transformers.  Business  estab- 
lished 1901.  President  and  general  man- 
ager. Thomas  Duncan;  vice-president,  C. 
L.  Rlcketts:  secretary,  Frederick  Holmes: 
treasurer,  George  L.  Cragg;  sales  manager. 
Frank  W.  Pyle. 

DUNCAN  ELECTRICAL  CO.,  LTD.— 2  In- 
spector   St.,    Montreal.   Que.,   Can.     "* 


of 


,l,::i<:. 


Charles    Duncan,    managing    dlrecloi 

DUNKLE    CO.,    ARTHUR    J 50    Chumt 

-ork,    N.    Y.      Manufacl 


DUN  LAP  CO.,  JOHN.— Carnegie,  pa 
Manufacturer  of  steel  reflectors  and  shadf 
holders.      Business   established    1839.      Pres 


Ident.  W.  A.  Dunlap;  treasurer,  J.  H. 
Dunlap:  secretary.  James  Boyd.  __ 

DUNN  MFQ.  CO.— 180  N.  Dearborn  St.. 
Chicago,  III.  Manufacturer  of  electric  dish- 
washers. President,  M.  J.  Kelly;  secretary. 
William  H.  Dunn;   treasurer,  H.  R.  Pbelan. 

DUNN  MFQ.  CO.,  W.  E.— Holland.  Mich. 
Manufacturer  of  mo  tor -driven  machinery 
for  making  concrete  products.  President, 
W.  E.  Dunn. 

DUNNINQ  A  BOSCHERT  PRESS  CO. 
I NC- Syracuse,  N.  Y.  Manufacturer  of 
motor -driven  Insulation,  mica.  baling 
presseB,  etc.  President,  R.  E.  Boschert : 
vice-president,  W.  S.  Dunning;  secretary 
and  treasurer,  C.  A.  Dunning. 

DUNTLEY,  J.  W.— 1004  Michigan  Ave.. 
Chicago,  III.  Manufacturer  of  automobile 
ignition     systems.       J.     W.     Duntley,     sole 

DUNTON  CO..  THE  M.  W.— Providence 
R.  I.     Manufacturer  of  soldering  salts,  etc. 

DUO.— Trade  name  for  die  stocks  manu- 
factured by  the  Greenfield  Tap  &  Die 
Corp..  Sanderson  St..  Greenfield,  Mass..  and 
the  Greenfield  Tap  ft  Die  Corp.,  of  Canada. 
Ltd.,  Front  A  York  PI.,  Gait,  Ont„  Can. 

DUOORAPH.— Trade  name  for  oxy -acetyl- 
machtnes  manufactured  by  the 
"  -   N.  J. 

radio 
tuning  colls  manufactured  by  Lee  DeForest, 
Inc..  461  3rd  St..  San  Francisco.  Cal. 

DUO- LATERAL  COILS.— Trade  name  for 
radio  inductances  manufactured  by  the 
Electrical  Products  Mfg.  Co.,  69  Sprague 
St..  Providence.  R.  I. 

DUO    POINT Trade    name    for    electric 

household  Irons  made  by  the  Central  Flat- 
iron  Mfg.  Co.,  Johnson  City,  N.  Y. 

DUO  SAFETY— Trade  name  for  shipping 
tags  manufactured  by  the  International  Tag 
Co.,  319-329  N.  Whipple  St.,  Chicago.  HI. 

DUPARQUET,    HUOT  A   MONEUBE   CO. 


_jtablishcd    1852.     Prcs- 
and     general     manager, 
George     P.     Ahner;     vice-president,     E.     J. 

urer.  Loiils  H.  Huot.  'Main  office.  108-114 
W.  22nd  St.,  New  York,  N.  Y.  Branch  of- 
fices. 312  W.  Ontario  St.,  Chicago.  111.;  90 
North   St.,   Boston,  Mass. 

DUPLEX.— Trade  name  for  gaskets 
manufactured  by  Akron  Metallic  Gasket 
Co.,  160  N.  Union  St..  Akron,  Ohio. 

DUPLEX.— Trade  name  for  expansion 
shields  and  anchor  bolts  manufactured  by 
the  Barrett  Sales  Co..  668  W.  Washington 
Blvd.,  Chicago,   III. 

DUPLEX.— Trade  name  for  street-light- 
ing mastarms  manufactured  by  the  Buffalo 
Specialty  Co.,  375  Elllcott  St.,  Buffalo.  N.  Y. 

DUPLEX.— Trade  name  for  electric 
grinder  manufactured  by  the  F.  W.  Coch- 
rane Mfg.  Co.,  6829  S.  Vermont  Ave.,  Los 
Angeles.   Cal. 

DUPLEX.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,   Iowa. 

DUPLEX.— Trade  name  for  electric 
washing  machine*  manufactured  by  the- 
Domeetic  Laundry  Equipment  Co.,  2Z4  W. 
26th  St.,  New  York.  N.  Y. 

DUPLEX.— Trade  name  for  burglar 
alarm  systems  for  banks  manufactured  by 
the  Duplex  Electric  Co.,  75-77  Grand  St.. 
New  York,  N.  Y. 

DUPLEX.— Trade  name  for  chains  for 
pull  sockets  manufactured  by  the  Hathe- 
way    Mfg.    Co..    Bostwlck   Ave.,    Bridgeport,. 

DUPLEX.— Trade  name  for  wet  batteries 
manufactured  by  the  National  Carbon  Co.. 
Inc..  Highland  &  Madison  Aves.,  Cleveland, 
Ohio. 

DUPLEX.— Trade  name  for  electric  blue- 
print paper  coating  machines  manufactured 
hv  the  C.  F.  Pease  Co.,  829  N.  Franklin  St., 
Chicago,   III. 

DUPLEX.— Trade  name  for  photographic 
arc  lamps  manufactured  by  M.  J.  Wohl  & 
Co.,  Inc..  Pay n tar  Ave.  A  Hancock  St., 
Long  Island  City,   N.  Y. 


and  the  other  In  series  with  the  artificial 
line  In  such  manner  that  no  electrical 
change  In  the  receiver  circuit  la  effected  hy 
outKOlng  signals. 


DUPLEX,  DIFFERENTIAL— In  teleg- 
raphy a  duplex  system  in  which  at  each 
station  one  of  two  portions  of  the  receiving 
instrument  are  connected  In  series  with  the 
line  wire  and  the  other  In  series  with  an 
artificial  line  of  such  electrical  characteris- 
tics that  the  effects  upon  the  receiver  of 
currents  passing  through  the  main  and  ar- 
tificial lines,  as  a  result  or  outgoing  signals, 
are  neutralised.  This  Is  sometimes  called 
singh'-current  duplex,  inasmuch  as  only  one 
pole  of  the  battery  Is  ever  connected  to  the 
line,  and  the  relays  are  operated  by  an  un- 
balance of  current  In  their  windings. 

DUPLEX  ELECTRIC  CO.— 76-77  Grand 
St..  New  York,  N.  Y.  Manufacturer  of 
burglar  alarm  systems  for  banks.  Treas- 
urer and  general  manager.  J.  P.  Williams. 

DUPLEX  LIOHTING  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.— 6  W.  48th  St.,  New 
York.  N.  Y.  Manufacturer  of  duplex  light- 
ing fixture*  and  fixture  switches.  Bex  J. 
Cole,  general  manager. 

DUPLEX,  POLAR.— In  telegraphy  a  du- 
plex system  in  which  the  sending  key 
operates  a  pole  changer  which  alternately 
connects  bstlery  of  opposite  polarity  to  the 
line.  One  half  of  the  polar  receiving  relay 
Is  connected  in  series  with  the  line  and  the 
other  In  series  with  the  artificial  line,  thus 
the  reversal  of  the  sending  current  has  no 
effect  on  the  relay,  which  only  responds 
to  a  reversal  of  the  receiving  current. 

DUPLEX  STORAGE  BATTERY  CO.— 
Beaver  Dam,  Wis.  Manufacturer  of  stor- 
age batteries,  '  farm  lighting  and  power 
plants.  Business  established  1919.  Presi- 
dent, J.  W.  Denlger;  vice-president,  H.  T. 
Schickel;  secretary  and  treasurer,  M.  A. 
Jacobs;  general  manager,  Peter  M.  Ketten- 
hofen.  Sales  representatives.  Raymond 
Livingston.  709  Cobbs  Bldg..  Seattle. 
Wash.;  W.  S.  M.  Plnkham.  St.  Augustine. 
Fla. 

DUPLEXA LITE.— Trade  name  for  duplex 
lighting  fixtures  manufactured  by  the 
Canadian  Duplex  elite  Co.,  Ltd.,  746  St. 
Catherine  St..  W..  Montreal,  Que.,  Can., 
and  Duplex  Lighting  Works  of  General 
Electric  Co..  6  W.  48th  St.,  New  York,  N.  Y. 

DU  PONT  OE  NEMOURS  A  CO.,  E.  I.— 
Wilmington,  Del.  Manufacturer  ot  electric 
blasting  apparatus,  car  curtains  and  uphol- 
stery materials,  chemicals,  paints,  var- 
nishes, etc.  President,  Irenes  Du  Pont; 
s-cretary.  Alexis  Du  Pont;  treasurer,  F.  D. 
Brown;  sales  manager.  F.  D.  Brown.  Main 
office.  Du  Pont  Bldg.,  Wilmington,  Del. 
Branch  offices.  21  B.  40th  St.,  New  York, 
N.  Y.;  Harvey  Bldg.,  Boston.  Mass.;  Dime 
Bank  Bldg..  Detroit.  Mich.;  Gugle  Bldg.. 
Columbus.  Ohio;  McCormick  Bldg.,  Chicago, 
111.;  Chronicle  Bldg.,  San  Francisco,  Cal. 

DURABLE.— Trade  name  for  duplex 
steam  pumps  manufactured  by  the  Dean 
Bros.  Steam  Pump  Works,  323  W.  10th  St., 
Indianapolis,    Ind. 

DURACORD.— Trade  name  for  flexible 
portable  cord,  cables  and  extension  lamp 
manufactured  by  the  Tubular  Woven  Fab- 
ric  Co.,   Main   A   Carver   Sts.,   Pawtucket, 


DURADUCT.— Trade  name  for  flexible 
nonmetalllc  conduit  manufactured  by  the 
Tubular  Woven  Fabric  Co..  Main  A  Carver 
Sts.,  Pawtucket,  R.  I. 

DURAGRAPH.— Trade  name  for  electric 
time  recorders  manufactured  by  the  Auto- 
matic Time  Stamp  Co.,  150  Congress  St., 
Boston,  Mass. 

DURALECTRIC— Trade  name  for  elec- 
tric cigar  lighters  made  by  the  DuraJectric 
Corp..  Jamestown,  N.  Y. 

DURALECTRIC  CORP.,  THE— James- 
town. N.  Y.  Manufacturer  of  electric  cigar 
lighters      and       bell -ringing 


transformers. 

established     1919.       president,    D. 

B.  Clark;  vice-president,  W.  D.  Osgood; 
secretary  -and  treasurer.  W.  C.  Allison; 
general  manager,  W.  N.  Daniel.  Main  of- 
fice, Mount  Tabor  Bldg..  Jamestown,  N.  Y. 
Factory,  Bemus  Point,  N.  Y.  Branch  office, 
340  Munsey  Bldg.,  Washington.  D.  C.  Dis- 
trict representative,  G.  H.  PIckard,  9  S. 
Clinton  St.,  Chicago,  III. 

DUHAMETALLIC  — Trade  name  for 
packing  for  pistons,  valves,  rods,  etc., 
manufactured  by  the  New  Era  Mfg.  Co., 
Inc.,   730  Cobb  Ave.,  Kalamazoo.  Mien. 


DURANOID  MFG.  CO.,  THE.— 213-221 
Chestnut  St.,  Newark.  N.  J.  Manufacturer 
of  molded  insulation.  President,  William 
B.  Swinneli;  treasurer,  Henry  T.  Meyer. 
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DURANT  MFG.  CO.— 655-666  Buffum  St.. 
Milwaukee.  Wis.  Manufacturer  of  electric 
revolution  counting  machines.  Business 
established  1879.  President.  William  K 
Winkler;  vice-president.  Henry  O.  Wink- 
ler; aecretary  and  treasurer,  Douglas  F. 
McKey. 

DURASOTE.— Trade  name  for  wood  pre- 
servatives manufactured  by  the  rage  & 
Hill    Co..    814    Plymouth    B!dg.,    Minneapolis, 


for    lelephoni 


Mlnr 

DURATEX.-  _ 

cords  and   switchboard  cords  manufactur 
by    the    Stromberg-Carlson    Telephone    Mfg. 
Co.,  1050  University  Ave,  Rochester,  N.   Y. 

DURO. — Trade  name  for  electric  well 
Pumps  and  pumping  systems  manufacture 
by  the  Burnett- La rsh  Mfg.  Co.,  537-545  E. 
Monument  Ave.,   l>ayton.  Ohio. 

DURO. — Trade  name  for  blowolT  valves 
manufactured    by    the    Lunkenhelmer    Co.. 


Inclntiali,   OWc 
DURO.— Trade    name    for    babbitt    meta 
manufactured  by  the  Muzzy-Lyon  Co:.  De- 


:,  Mich. 

DUTCH  BOY — Trade  name  for  babbitt 
metal,  solder,  etc.,  manufactured  by  the 
National  Lead  Co.,  Ill  Broadway.  New 
Vork,  N.  Y. 

DUTCH  BRAND.— Trade  name  for  sol- 
dering paste  and  friction  tape  manufac- 
tured by  the  Van  Clecf  Bros..  77th  .St.  & 
Woodlawn  Ave.,  Chicago,   111. 

DUXBAK. — Trade  name  for  belting  and 
bell  lacing  manufactured  by  the  Charles  A. 
Schleren    Co.,    30-S8    Ferry   St..    New    York, 


DWARF — Trade  name  for  grease  cup 
manufactured  by  the  Williams  Valve  Co 
Cincinnati.  Ohio. 

DYKE — Trade  name  for  porcelain  knob 
manufactured  by  J.  H.  Parker  A  Son,  Inc 
I'arkersburg.   W.  Va. 

DYNAMIC  ELECTRICITY.— A  term  use 
in  referring -to  electricity   in   motion,  as  dls 


DYNAMO An   abbrevi 

"dynamoelectrlc    m.ichlnt 


i    desig- 


whleh  electromagnets  usually  provide  the 
magnetic  Held.  The  word  "dynamo"  was 
formerly  In  much  wider  usage  than  at 
present.  Although  used  for  either  genera- 
tor or  motor.  It  has  come  to  be  applied 
mostly  to  the  generator  and  especially  to 
the  d-c.  generator.  Present  practice  avoids 
ambiguity  by  speaking  of  generators  and 
motors  as  such  and  very  seldom  as  dyna- 
mos.    Also  see  Generator;   also  Motor, 

DYNAMO  ELECTRIC  MACHINE.— A  ma- 
chine employing  electromagnetic  Induction 
tor  converting  mechanical  energy  into 
electrical  energy  in  the  form  of  electric 
currents,  or  the  reverse.  It  may  be  a 
generator  or  motor  or  a  combination  of 
both  ihpsi;  elements  In  one  machine.  For 
further  details  sec  Machines,  dynamoelec- 
trlc. 

DYNAMO  SPECIAL.— Trade  name  for 
sheet  steel  for  electrical  purposes  manu- 
factured hv  the  American  Sheet  &  Tin 
Plate  Co.,  Frick  Blug,.   Pittsburgh.  Pa. 

DYNAMO   TENDERS'  OILERS.— See  Oil- 

DYNAMOMETERS,  MOTOR  AND  EN- 
GINE TESTING.-  -Strictly  speaking  a  dy- 
namometer is  any  apparatus  for  the 
measurement  of  force.  The  term  Is  com- 
monly used  to  designate  any  apparatu: 
for  measuring  the  torque  of  a  machine 
whose  power  output  Is  to  be  determined. 
They  are  commonly  classed  as  absorption 
and  transmission.  The  absorption  Ivpe  Is 
in  which  the  energy  transmitted  by  the 
under  test  Is  directly  dissipated, 
i  ne  deii  example  is  the  prony  brake.  The 
transmission  type  is  merely  an  intermediate 
contrivance  which  trunsmita.  and  at  the 
same  time  measures  or  indicates,  the 
loniue  exerted  by  the  machine  tested  to 
another  machine  which  ultimately  rt  L  .■*  n  1  - 
pales  the  energy.     Examples  are  the  lever. 

The  Prony  Brake  Is  an  absorption  dyna- 
mometer consisting  of  a  brake  hand   which 

is  applied  directly  on  the  pulley  of  the  mo- 
,tor  or  engine  to  he  tested  and  a  spring  or 
platform  balance  for  jii.MKuring  the  force 
exerted.  For  small  machines  the  1  .and  Is 
a  belt  or  rope,  one  end  of  which  \»  iittached 
to  the  spring  balance,  then  it  is  passed 
over  the  pullev  and  the  other  end  Is 
weighted.       Th. 


belt     : 

From 


i    the 


and    f 


1   speed   of   the    pulley   the 


i    the 


In  using  the  weighted  belt  brake,  the 
pulley  should  preferably  be  driven  towards 
the  balance.  The  force  under  these  condi- 
tions will  be  the  difference  between  the 
weights  and  the  balance  reading. 

For  testing  larger  machines  the  hand  is 
of  steel,  lined  with  blocks  of  wood  or  other 
material,  and  provided  with  clamping 
screws  for  tightening  around  the  pulley. 
To  the  band  is  attached  a  lever  of  known 
length  which  rests  on  a  knife  edge  on  a 
platform  balance.  The  friction  between  the 
pulley    and    the    band 


3   this 


'11(1  en  r. 


of  the   balance.      If   F   is   the 

force  in  pounds  exerted  on  the  balance.  L 
the  length  In  feet  of  the  lever  from  the 
center  of  the  pulley  to  the  point  at  which 
force  Is  measured,  n  Is  the  speed  of  the 
pulley  In  r.  p.  m„  then  the  output  In  horse- 
Output  = 2tL  Fn  /33 .  000 
If  It  Is  desired  to  measure  the  torque  only, 
then  T=B,L  for  the  beam  brake,  and  FR, 
s  the  radius  of  the  pulley  for  the 


ke.  and  F  Is  the  t 
v eight  and  balance  reading 

-    "    '     s  suggested  abo 


betwi 


i   the 


pulley  ._     .  

The  Torsion  Dynamometer 
of  helical  spring  or  elastic  shaft  which  con- 
nects the  motor  under  test  with  the  driving 
machine.  The  spring  or  shaft  is  first  cali- 
brated statically  by  noting  the  torque  due 
to  a  known  weight  at  the  end  of  a  long 
lever  at  right  angles  to  the  axis  of  the 
spring  and  the  corresponding  angular  twist. 
When  In  use.  the  angular  displacement-can 
be  measured  by  electrical  or  optical  means. 

Other  Typea  of  Dynamometer.  The  re- 
sistance of  fluids  to  the  fanning  and  pro- 
pelling action  of  blades  is  also  utilized  in 
another  type  of  absorption  dynamometer. 
One  form  operates  on  the  principle  of  the 
centrifugal  pump  and  cradle  dynamometer 
combined.  The  casing  Is  supported  by  the 
pump  shaft  and  prevented  from  rotation  by 
a  brake  arm  resting  on  a  knife  edge  on 
platform  scales.  The  torque  is  measured 
exactly  as  with  the  prony  brake. 

The  Westinghouse  hydraulic  dynamom- 
eter differs  from  the  centrifugal  pump  type 
merely  In  construction.  It  Is  essentially  a 
double-flow  pump,  the  double-flow  principle 
eliminating  end  thrust.  The  torque  Is 
measured  exactly  as  wilh  the  other  type. 

The   resistance    to    the   fanning   action    of 


blades 


:   In   ; 


ployed  In  testing  high-speed  machines. 
Fan-brake  dynamometers,  as  these  are 
called,  must  be  calibrated  Independently 
since  the  resistance  of  the  air  varies  ap- 
proximately as  the  cube  of  the  speed  and 
also   with   barometric   pressure. 

The     electric    generator    is    pernaps    the 

for  testing  high-speed  engines  and  motors. 
The  losses  of  the  generator  are  first  care- 
fully measured,  and  these  together  with 
the  electrical  output,  which  Is  easily  meas- 
ured, gives  the  power  output  of  the  driving 

A   special  form   of  the  electric  dynamom- 

usually  of  the  d-c,  type,  whose  frame  Is 
mounted  In  ball  bearings  concentric  with 
its  shaft  so  that  the  frame  Is  movable 
through  a  small  angle.  The  frame  Is  pro- 
vided with  a  weighing  scale  or  an  arm  on 
which  weights  may  be  placed  to  measure 
the  torque  delivered  to  the  dynamometer 
by  the  machine  being  tested.  Changes  In 
load  are  made  by  changes  in  the  electrical 
load   of   the  generator.      This   dynamometer 

erator  being  used  as  a   motor   to' drive   the 
machine  under  teat. 
Manufacturer*: 
Canadian   General    Electric   Co.,    Ltd..    212 

King  St.,  W..  Toronto  Ont..  Can. 
Dlehl  Mfg.  Co..  The.  Trumbull  St..  Eliia- 

hethport.  N.  J. 
HallherB.    J.    H..    35    W.    15lh    St..    New 

York,    N.    Y. 
HOI.TZKR-CABOT        ELECTRIC        CO.. 

THE  IBI  Amory  St..  Boston,  Mass. 
SrRACI'!,;  KLKi'TP.IC  WOI1KS  OF  THE 
GENERAL  ELECTRIC  CO..  627  W.  34th 
St..  New  York,  N.  Y.  The  Spragu1! 
electric  dynamometer  la  recognized  as 
the.   standard   laboratory  equipment  f — 


by 


of  t 


.1   eon  illusion 


inleal 


ii  and  li.   S.  Qovernmi .... 

mental  stations.  It  is  a  machine  for 
measuring  torque.  The  engine  in  test 
Is  coupled  lo  the  internally  revolving 
rotor  of  the  dynamometer,  which  trans- 
mits the  full  torque  exerted  by  the  en- 
Kino   to   the  external  field  or  oscillating 


by 


Interai 

itlng    franle    Is    balanced    on 
ing  pedestals  and  Is  restrained 


from  revolving  by  the  scales  c 


the    t 


Mors 


which 


clng  a  product  of  torque  and  speed  a 
simple  formula  gives  the  desired  result. 
HF  =  Founds  pull  on  scales  X  RPM-f-lOOtt, 
with  some  scale  arrangements.  With 
others  the  divisor  is  3000.  An  Important 
feature  Is  the  ability  of  the  dynamom- 


to    t 


for 


artin? 


miss 


the 


i   dyni 


easuring   the   frit 
mechanical      efficiency.       Fitted     wit 
capacity,   these   dynamom  el 


Sprague  Dynamometer 


r  or  brake,  the 
speed  can  be  controlled  from  practi- 
cally a  standstill  up  to  a  maximum  of 
2500  to  4500  RFM,  depending  upon  the 
particular  dynamometer  in  use.  and  by 
fine  and  gradual  increments.  The 
power  of  the  engine  which  Is  coupled 
to  the  dynamometer  is  converted  by 
the  latter  into  electrical  energy  and 
this  is  in  turn  dissipated  outside  the 
dynamometer,  in  a  resistor,  as  heat. 
It  is  possible,  however,  to  reclaim  the 
energy  by  returning  It  to  a  direct  cur- 
rent shop  system.  The  Sprague  com- 
rupared   to   furnish   with   the 


Uynnr 


._  the  proper  equipment  of  a  dyna- 
mometer laboratory  including  scales. 
tachometers,  speed  counters,  engine 
bed  plates  with  adjustable  engine  sup- 
ports, flexible  coupling  apparatus  and 
suitable  equipment  for  measuring  fuel 
eon  sumption.  See  display  adv.  pages 
1308 -7.— Adv. 
DYNAMOTORS — These  are  direct-cur- 
rent   machlnca    having    one    magnetic    Held 

commutators.       The     function    of    a    dyna- 

voltage  to  another.  One  armature  wind- 
ing takea  power  as  a  motor  and  drives  the 
other  as  a  generator.  The  ratio  of  the 
voltages  is  appro*  Imaely  constant  and  the 
voltage  supplied  by  the  generator  winding 
can  be  controlled  slightly  by  shifting  the 
brushes  or  by  changing  the  voltage  sup- 
plied lo  the  motor  winding,  Dynamotors 
are     very     frequently     machines     of     small 


tclrK 


>ork. 


BODINE   ELECTRIC    CO..    2254    W.    Ohio 

8t.,   Chicago.   III. 
BURKE    ELECTRIC    CO.,    13lh    A    Cran- 
berry Sta.,   Erie.  Pa. 
Canadian    General    Electric   Co.,   Ltd..    212 

King  St.,   W.,   Toronto.   Ont..  Can. 
Kek    Dynamo  &    Motor   Co.,    Mill   &    Main 

Sta..    Belleville,    N.    J.      "High-Grade." 
Fidelity    Electric    Co..    331    N.    Arch'  St., 

Lancaster.    Pa. 
General    Platers'  Supply  Co..   Inc..  4B9-49J 

Broome    St..    New   York.    N.    Y. 
Oreen    Electric  Co..   The  W.,   Bl   Nassau 

St..    New  York.    N.   Y. 
Hallberg,    J.     H.,    25    W.    45th    St..    New 

lH)l.TZi:*R-  CABOT       F.LECTRIC       CO., 
THE,   125   Amory   St..   Boston.   Mass, 

"      Moore     Electric    Co..    Ltd..     !9B 


l.      f.,     unurcn     St., 

,  Google 
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Rail  Welding  A  Bonding  Co.,  2400  Wood- 
liind    Ave.,    Cleveland.    Ohio.      "RWB." 

ROBBINS  A  MYERS  CO..  THE.  Lagonda 
Ave.  &  Leah  St..  Springfield,  Ohio. 
"R  A  M." 

Rochester  Electric  Products  Corp..  840 
l>rlvlng  Park   Ave..    Rochester,   N.    T. 

ROTH  BROS  A  CO..  1400  W.  Adams 
St.,    Chicago,    111.       '■Rothmoto^H.■' 

SPRAGUK  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  627-531 
W.  34th  St..  Now  Torn,  N.  Y.  (See 
display  adv.   pages  1306-1307.) 


that   enters   the   definl- 


veloclty  Increases  from  the  time,  they  __ . 
relessed  until  they  strike  the  earth.  When- 

It  accelerates  its  velocity.  The  accelera- 
tion produced  Is  a  measure  of  the  force 
acting.  The-  dyne  is  the  force  which  will 
cause    an    acceleration    of    one    centimeter 


■■  that    gravity 


1  produce  an  acceleration  of  980  cen ti- 
ters per  second,  it  follows  that  the 
ce  of  gravity  must  equal  980  dynes.  This 
true    only    at    sea    level,    however,    since 

force  of  gravity  varies  with  the  lati- 
e  and  elevation.     The  dyne  Is  known  as 

absolute  unit  of  force;  about  444,793 
lea  equal  one  pound  avoirdupois.  The 
ie  is  a  very  small  unit  and  It  has  been 
rgested  that  10'  dyne  be  used  as  the 
t.  Likewise  the  force  of  gravity  on 
I    gram    and    kilogram    masses    Is    called 

gram  and  kilogram  force,  respectively. 


E 


E. — Symbol  for  electromotive  force  or 
voltage  In  formulas  especially.  The  capital 
letter  is  used  when  a  Used  or  average 
value    of    e.m.f    Is    referred    to;    the    small 

E.  A.  LABORATORIES.  INC.— Myrtle 
Ave.  A  Spencer  St..  Brooklyn,  N.  Y.  Man- 
ufacturer of  motor- driven  automobile 
horns.  President.  Emanuel  Autlero:  vice- 
president.  M.  Auflero;  secretary,  William 
Von  Elm. 

E.  A  B.  MFG.  CO.,  THE—  965  Wood- 
ward Ave.,  Detroit,  Mich.  Business  estab- 
lished 1918.  President.  George  L.  Ennen; 
vice-president,  William  H.  Albers:  secre- 
tary and  treasurer,  Albert  P.  Erx. 

EADE,   JOHN    E.— 1245  Eddy   St..   Provl- 

■— ■•     "     '       " —  of  pull  chain 


EAGER  ELECTRIC  CO.,  THE.— Water- 
town.  N,  Y.  Manufacturer  of  motor-gen- 
erator   sets,    electrogalvanlzlng    equipment, 

President  and  general  manager,  Henry 
Eager:    vice-president.    Herman    Engesser; 

Robert  Eager.  Sales  representatives,  Fred- 
eric B.  Stevens,  Detroit.  Mich.;  Bolssier 
Electric  Co.,  Long  Island  City.  K.  Y.; 
Meaker  Galvanizing  Co.,  1249  Fulton  St., 
Chicago,  111. 

EAGLE.— Trade  name  for  belt  lacing 
manufactured  by  the  American  Lace  Leath- 
er Co.,  Inc.,  Richmond,  Va. 

EAGLE.— Trade  name  for  taps  and  diea 
manufactured  by  the  American  Tap  A  Die 
Co..   Oreenfteld,   Mass. 

EAGLE. — Trade  name  for  gasoline  en- 
gines manufactured  by  the  Eagle  Mfg.  Co.. 
624   Winnebago  St..   Appleton.   Wis. 

EAGLE.— Trade  name  for  oilers  manu- 
factured by  the  Eagle  Mfg.  Co..  Wellsburg, 
W.   Va. 

EAGLE. — Trade  name  for  power  plant 
ejectors  manufactured  by  the  Sherwood 
Mfg\  Co.,   1702-1712  Elmwood  Ave.,  Buffalo, 


EAGLE  BOLT  A  FORGING  CO..  THE. 
— 143G  E.  45th  St.,  Cleveland.  Ohio.  Man- 
ufacturer of  eye  and  clevis  bolts  and  spe- 
cial forging*.  Business  established  1904. 
Treasurer    and    general    manager,     W.    P. 

EAGLE  BRAND.— Trade  name  for  pipe 
threading  tools  manufactured  by  the 
American  Tap  &  Die  Co.,  Greenfield,  Mass. 

EAGLE  .BRAND.— Trade  name  for  insu- 
lated wires  and  cables  manufactured  by 
the   Marion   Insulated    Wire   A  Rubber  Co.. 


EAGLE  MFG.  CO.,  THE.— 624  Winnebago 
St..  Appleton,  Wis,  Manufacturer  of  gaso- 
line  engines.      Business    established    1SSS. 

EAGLE  MFG.  CO.— Wellsburg,  W.  Va. 
Manufacturer  of  illuminating  glassware  and 
oiling  devices.  Business  established  1894. 
President.  H.  W.  Paull;  vice-president,  C. 
B.  Ott:  secretary,  S.  O.  Paull;  treasurer. 
James  Paull. 

EAGLE-PICHER  LEAD  CO.— Chicago. 
111.  Manufacturer  of  lead  oxides,  solder. 
sheet  tubing,  etc.  Main  office,  208  S.  La- 
Salle  St..  Chicago,  III.  Factories.  Cincin- 
nati. Ohio;  Chicago,  111.;  Hlllsboro.  111.:  Jop- 
lln.  Mo.:  Newark.  N.  J.;  Galena,  Kans.; 
Henryetta,  Okla.;  St.  Louis.  Mo.  Branch 
offices.  1030  Broadway.  Cincinnati.  Ohio; 
101  Park  Ave.,  New  York,  N.  Y.:  «h  A 
Cherry  Sts.,  Philadelphia.  Pa.;  359  Gull- 
ford  Ave..  Baltimore,  Md.:  88  Delaware 
Ave.,    Buffalo.    N.    Y.;    1407    Arrott    Bldg.. 


Pittsburgh,  Pa.:  1413  Schofield  Bldg.,  Cleve- 
land, Ohio:  2119  Railway  Exchange  Bldg.. 
St.  Louis,  Mo.:  301  Finance  Bldg..  Kansas 
City,  Mo.;  Builders  Exchange.  Minneapo- 
lis. Minn,;  Builders  and  Traders  Exchange. 
Detroit.  Mich.;  416  Gravier  St.,  New  Or- 
leans, La.;  Joplln.  Mo. 

EAGLE  SMELTING  A  REFINING 
WORKS,  LTD.— 41-45  Prince  St.,  Montreal, 
Que.,  Can.  Manufacturer  of  babbitt  metal, 
solder,  brass  and  bronze  castings.  Presi- 
dent and  general  manager,  Joseph  Merson; 
secretary  and  treasurer,   Peter  Merson. 

EAHI Trade  name  for  packing  manu- 
factured by  the  Dominion  Asbestos  &  Rub- 


Si., 


lelphia, 


Pn. 


lufaC 


electric  vibrators  and  hi 

EARLL.  CHARLES  I.— York,  Pa.  Manu- 
facturer of  trolley  catchers  and  retrievers. 
Business  established  1902.  Proprietor, 
Charles  I.  Earll;  secretary  and  treasurer, 
M.  M.  Lambert. 

EARLY  CO.,  EDWARD  E.— 1129  Bth  St.. 
N.  W.,  Canton.  Ohio.  Manufacturer  of 
commutator  cement.  Business  established 
1910.  President,  treasurer  and  general 
manager,  Edward  E.  Early;  vice-president, 
M.  A.  Early;  secretary.  Edith  E.  Early; 
sales    manager.    Kramer    Early. 

EARN  MO  RE. —Trade  name  for  electric 
corn  poppers  manufactured  by  C.  Cretors 
A  Co.,  820  W.  27th  St.,  Chicago,  HI. 

EAR-PHONE.— Trade  name  for  hearing 
device  for  the  deaf  manufactured  by  tile 
Globe  Phone  Mfg.   Co..   Reading.   Mass. 

EAR6,  TROLLEY,  CLAMPING.— See 
Clamps,  trolley. 

EARS,  TROLLEY,  CLINCH.— A  device 
for  supporting  the  trolley  wires  in  electric 
railway  systems.  The  ear  usually  consists 
of  a  bronze  casting  grooved  to  receive  the 
trolley  wire,  around  which  the  lips  of  the 
groove  are  clinched  so  as  to  support  the 
wire  from  above  and  offer  unobstructed 
passage  for  the  trolley  wheel  below.  The 
ear  Is  In  turn  supported  by  the  trolley 
hanger,  usually  by  means  of  a  threaded 
boss  into  which  the  hanger  stud  Is 
screwed.  A  popular  form  has  an  extruded 
metal  -rooved  or  runner  portion  for  clinch- 
ing around  the  trolley  wire,  riveted  to'  a 
malleable  Iron  threaded  boss. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  &  J.  M.,  289- 
305  A  St.,  Boston,   Mass. 

Canadian    General   Electric  Co.,   Ltd..    212 


irkable  record i 


Slater  Co..  Ltd..  N..  34  Sydney  St.,  Ham- 
ilton.   Onl..    Can  ,    "Peirce." 
WESTINGHOrsF.     El  ECTKIC    4    MFQ. 
CO.,  East  Pittsburgh.   Pa.     See  display 
adv.    pages    1395-1402. 
EARS,       TROLLEY,        FEEDER       AND 
STRAIN.— The  feeder  ear  is  a  modification 
of  the   standard  trolley  ear,  having.  Jn  ad- 


Into    which   anchor  guy    wires   may   be   at- 
tached. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  A  J.  M.,   289- 

305  A  St.,   Boston.  Mass. 
Canadian  General   Electric  Co..   Ltd.,    212 

King  St.,  W.,  Toronto,  Ont..  Can. 
OHIO  1SKASS  CO.,  THE.  Mansfield,  Ohio. 

■O-B." 
Pacific  Metal  Works.   153-159  1st  St.,  San 

Francisco,  Cal. 
Slater  Co.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton.   Ont..    Can.,    "Peirce.1' 
WESTI.VGHOrSE     ELECTRIC     &     MFG. 

CO.,  East  Pittsburgh,   Pa.     See  display 

adv.    pages    1395-1402. 
EARS,     TROLLEY,     SPLICING.— Trolley 

monly  called  splicers.     See  .Splicers,   trolley 
wire;    also    see    Sleeves,    trolley   wire   spllc- 

EARTH.— In  electrical  work  the  earth  Is 


the. 


press  ion    ' 
See    Augers,    earth. 


is  employed. 

earth    augers. 
pole  or  post  holes. 

EARTH-BORING  MACHI 

EARTH   CURRENTS.— Ci 

Ing  in  the  earth  and  frequently  causing 


Earth    i 


lits   that    utilise 

irt  of  their  normal  circuit.    . 
may   be   due   to   stray   cur- 
it  rie    railway    or    grounded 


orther 


lights 


Jandusky,  Ohio. 
iV    MFG.   CO.,    THE.— San- 
Manufacturer     of     electric 
Business    established 


1     general 

■sidc-nt.  C. 


EA8CO.— Trade  name  for  asbestos  prod- 
ucts made  by  the  Eastern  Asbestos  Co., 
603  Turks  Head  Bldg..   Providence,  R.  I. 

EASIEST  WAY.— Trade  name  for  elec- 
tric washing  machines  made  by  the  Easiest 
Way  Mfg.  CO., ' 

EASIEST    W... 
dusky,     Ohio.       a 
washing    machines 
1912.      President,     ... 
manager.  J.  F.  Donahue:  vli 
Faber  I>onahue;   secretary  s 
ager.  C.  Webb  Sadler. 

EAST  HAMPTON  BELL  CO.,  THE.— 
East  Hampton,  Conn.  Manufacturer  of 
bells,  trolley  wheels,  bushings  and  axles. 
Business  established  1837.     President.  A,  A. 

manager.  M.  S.  Purple. 

EAST  JERSEY  PIPE  CO.— Peterson.  N. 
J.  Manufacturer  of  fractional  horsepower 
and  Induction  motors,  boilers,   tanks,  etc. 

EASTER  ELECTRIC  CO.,  THE.— 827 
14th  St.,  Denver,  Colo.  Manufacturer  of 
high-frequency  elect  rot  herapeu  tic  appara- 
tus. President  and  general  manager.  W. 
H.  Easter:  vice-president.  Frank  G.  East- 
er; secretary  and  treasurer.  Miss  Ruth 
Easter;    sales  manager.   Thomas  Easter. 

EASTERN  ASBESTOS  CO.— 603  Turks 
Head  Bldg..  Providence.  R.  I.  Manufac- 
turer of  asbestos  products.  Business  es- 
tablished  1920.     Manager.   P.   O.  Baker. 

EASTERN  BRASS  WORKS.— 221-33 
Thirteenth  Ave.,  Newark,  N.  J.  Manufac- 
turer  of    lighting    fixtures    and    nxtun 


ogle 
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tings  and  parts.     Bush _..   _. 

President,  Richard  O.  Pfeiffer;  vlce-presl 
dent.  O.  Jaehnlg;  secretary,  J.  J.  Ott: 
treasurer.  J.  Kail.  Sales  representatives. 
Eastern  Sales  Co.,  46  Warren  St..  New 
York.  N.  T. 

EASTERN  FELT  CO.— Winchester,  Mass. 
Manufacturer  of  felts  and  felt  polishing 
wheels.  President,  Daniel  Murphy:  vice- 
president,  Patrick  Noonan ;  secretary.  Pat- 
rick T.  Walsh;  treasurer  and  general  man- 
ager,  Thomas  J.  Donnelly. 

•EASTERN  MALLEABLE  IRON  CO.. 
THE. — Naugatuck.  Conn.  Manufacturer  of 
Insulation  pine,  brackets  and  break  arms 
for  electric  lighting,  electric  railways,  tele- 
phone and  telegraph  service.  '    ■■-    ■■ 


inblished    1913.      Preside! 


larrls   Whitte- 


3ranch  offices,  Bridgeport  Malli 
able  Iron  Works,  Bridgeport,  Conn.;  Nau- 
gatuck Malleable  Iron  Works.  Naugatuck. 
Conn.;  Troy  Malleable  Iron  Works.  Troy, 
N.  T.;  Vulcan  Iron  Works,  New  Britain, 
Conn.:  Wilmington  Malleable  Iron  Works, 
Wilmington,  Del. 

EASTERN  PARTS  MFG.  CO.,  INC.— 135 
Spring  St..  New  York,  N.  Y.  Manufacturer 
of  Ignition  specialties.  President.  Joseph 
Prosky;  vice-president.  Benjamin  Frankei; 
secretary.  Ph.  Frankcl;  treasurer,  A. 
Stern;  general  manager,  S.  S.  Wolfson. 
Factory.  Brooklyn,  N.  T.  Branch  office 
and  warehouse,  738  W.  Pico  St.,  Las  An- 
geles, Cai. 

EASTERN  PRECISION  ELECTRICAL 
INSTRUMENT  CO.— 09-71  Observer  St., 
Rocky  ille  Centre.  N.  Y.  Manufacturer 
of  radio  equipment,  electrical  toys,  screw 
machine  products,  etc.  Business  established 
1920.  President  and  general  manager.  H. 
W.  H.  Stillweil;  secretary  and  treasurer.  E. 
Adam. 

EASTERN  SIGNAL  «.  SUPPLY  CO.— 60 
Church  SU  New  York.  N.  Y.  Manufacturer 
of  wet  batteries.  President  and  treasurer, 
B.   M.   Deems.      Factory,   Boonton,   N.   J. 

EASTERN  SPECIALTY  CO.— 3551  N.  6th 
St..  Philadelphia,  Pa.  Manufacturer  of 
Jewel  bearings  for  electrical  Instruments, 
and  electrical  testing  Instruments. 

EASTERN  TUBE  &  TOOL  CO.,  INC.— 
ESI  Johnson  Ave.,  Brooklyn,  N.  Y.  Manu- 
facturer.of  flexible  steel  and  non-metallic 
conduit  and  armored  cable.  Business  es- 
tablished 1907.  President,  E.  J.  SutlUIe; 
vice-president,  A.  P.  Hinsky;  secretary  and 
general  manacer,  Edwin  J.  Schneider; 
treasurer,  C.  H.  Bradt;  sales  manager,  I. 
G.  Trattler.  Sales  representatives.  William 
H.  Beaven,  Birmingham,  Ala.;  Charles  S. 
Broward,  P.  O.  Box  713,  Atlanta,  Oa.; 
Craven  &  Hopkins,  Philadelphia,  Pa.;  A. 
W  Marshall  Co.,  Detroit.  Mich.;  Keeler 
White  Co.,  San  Francisco,  Call  William  A. 
Hendrickson.  Boston,  Mass.;  Ohio  Distrib- 
uting Co..  223  Lomax  PL,  Chicago,  111.; 
Powers  Electric  Sales  Co.,  New  York,  N. 
Y.;  R.  J.  Smyth,  102  Fulton  St.,  New  York, 
N.  Y.;  C.  H.  Wallis  &  Co.,  St.  Louis.  Mo.; 
H.    B.   Hut  chines,    Montreal,    Que.,    Can. 

EASTMAN  KODAK  CO.— Rochester,  N. 
Y.  Manufacturers  of  electric  tacking  Irons, 
photograph  driers  and  other  photographic 
apparatus. 

EASTMAN  MACHINE  CO.— Buffalo,  N. 
Y.  Manufacturer  of  electric  cloth  cutting 
machines.  President  and  general  manager, 
Wade  Stevenson;  vice-president,  Geoffrey 
Stevenson;  secretary,  August  Becker; 
treasurer,  C.  R.  Stevenson.  Main  office  and 
factory,  Washington  &  Goodeil  Sis.,  Buf- 
falo, N.  Y.  Branch  offices.  New  York,  N. 
Y.;  Chicago,  111.;  Baltimore.  Md.;  Philadel- 
phia, Pa.;  New  Orleans,  La-;  Detroit. 
Mich.;  Boston,  Mass.;  Cleveland,  Ohio;  San 
Francisco,   Ca!.;    St.  Louis,    Mo. 

EASTON  CAR  4.  CONSTRUCTION  CO. 
—Easton,  Pa.  Manufacturer  of  Industrial 
railway  equipment.  Business  established 
1914.  President  and  general  manager,  W. 
E.  Farrell;  vice-president  and  sales  man- 
ager, A.  M.  Farrier:  secretary  and  treas- 
urer, R.  C.  Haggcrty.  Main  office  and  fac- 
tory, Easton.  Pa.  Branch  offices.  60  Church 
St.,  New  York,  N.  Y\;  103  Vinton  Bldg..  De- 
troit, Mich.;  654  Railway  Exchange  Bldg., 
Chicago,   III.:   Oliver  Bldg.,   Pittsburgh,   Pa. 

EASY.— Trade  name  for  pipe  pushers 
manufactured  by  the  Easy  Mfg.  Co.,  David 
City,  Neb. 

EASY.— Trade  name  for  vacuum  type 
electric  washing  machine  manufactured  by 
the  Syracuse  Washing  Machine  Corp..  507 
E.  Water  St..  Syracuse.  N.  Y. 

EASY-CLEANED.— Trade  name  for  feed 
water  heaters  manufactured  by  the  Hous- 


s   Gamble   Co..   Cine 


EASY    DONE.— Trade 


Mfg.  Co..  31  Walker  St.,  New  York,  N.  Y. 

EASYLITE.— Trade  name  for  socket  at- 
tachments manufactured  by  the  A.  E.  Rlt- 
tenhouse   Co..    Honeoye  Falls,   N.  Y. 

EASY  MFO.  CO.,  THE^-David  City, 
Neb.     Manufacturer  of  pipe  pushers. 

EASY  READ.— Trade  name  for  engine 
Indicator  manufactured  by  the  Bacharach 
Industrial  Instrument  Co.,  122  1st  Ave., 
Pittsburgh,  Pa. 

EATON.— Trade  name  for  electric  fur- 
naces and  industrial  ovens  manufactured 
by  the   Eaton   Electric  Furnace  Co.,  Taun- 


furni 

;ident,  Harry  B.  Eaton;  treasurer,  John 
'.  James  A.  Fairfield. 

EATON  ELECTRICAL  MFG.  CO.— 565 
W.  Monroe  St..  Chicago,  111.  Manufacturer 
of  switchboards.  panels,  pan  el  boards, 
switches,  electrical  boxes  and  cabinets,  etc. 
Business  established  1918.  President,  trea- 
surer and  general  manager,  C.  L.  Eaton; 
vice-president,  L.  E,  Pepin;  secretary,  F. 
L.  Pratt. 

E.B.— Trade  name  for  wire  terminal 
and  cable  iuis  manufactured  by  the  H.  H. 
Eby  Mfg.  Co..  13th  &  Wallace  Sts.,  Phila- 
delphia,   Pa. 

EB 8. —Abbreviation  for  Extra  Best  Best 
Iron   wire,   which  see. 

EBONITE.— See  Rubber  (hard)  rods, 
sheets,  tubes,  tubing,  etc 

EBONITE. — Trade  name  for  gaskets  and 
piston  packing  manufactured  by  the 
Quaker  City  Rubber  Co..  629  Market  St., 
Philadelphia,  Pa. 

EBY  MFO.  CO.,  H.  H.— 13th  &  Wallace 
Sts..  Philadelphia,  Po.  Manufacturer  of 
wire  drawing  dies,  armatures,  electrical  ad- 
vertising specialties  and  novelties,  colls, 
condensers,  rheostats,  etc.  Business  estab- 
lished   1920.      Hugh   H.    Eby.    sole   owner. 

E.    C.   &    M.— TradL    

control    equipment,     lifting    magnets,     

manufactured  by  the  Electric  Controller  & 
Mfg.  Co.,  2700  E.  79th  St.,  Cleveland,  Ohio. 

ECCO.— Trade  name  for  telephone  wire 
manufactured  by  the  Electric  Cable  Co., 
Yonkers,    N.  Y. 

ECCO.— Trade  name  fw  rubber- covered 
wire  manufactured  by  the  Hablrshaw  Elec- 
tric Cable  Co.,  Point  St.,  Yonkers,  N.  Y. 

ECHO.— Trade  name  for  electric  automo- 
!d    by    the   Warner 


Eler 


Ind. 


J.  Wallace;  secretary.  C.  H.  Krueger.  Main 
office  nnd  factory.  Mill  &  Main  Sts..  Belle- 
ville. N.  J.  Branch  office,  32  Warren  St., 
New  York.  N.  Y.  Sales  representatives, 
Sweeten  &  O'Donnell  Co.,  Ltd.,  1213  Race 
St.,  Philadelphia,  Pa.;  Tompkins  Stoddard 
Co..   136  Federal  St.,   Boston,  Mass. 

ECLIPSE.— Trade  name  for  cord  adjust- 
ers manufactured  by  J.  W.  Carter,  Abilene, 


r  Brush  Co..  79  C 


Em  go  St.,  New- 


EC  LIPS  E.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Eclipse  Machine  Co..  Sidney.  Ohio. 

ECLIPSE.— Trade  name  for  electric  valve 
grinders  made  by  the  Eclipse  Valve  Grinder 
Co.,  20th  &  Oak  sts.,  Kansas  City,  Mo. 

ECLIPSE. — Trade  name  for  pocket  and 
battery  ammeters  manufactured  by  the 
Eldredge  Electric  Mfg.  Co.,  3  Post  Office 
Sq.,   Springfield.   Mass. 

ECLIPSE.— Trade  name  for  motors  man- 
ufactured by  the  Fidelity  Elertrlc  Co.,   881 


Illinois    Engineering    Co.,    Ttacliu 
21st   St..   Chicago,   III. 

ECLIPSE.— Trnde  name  for  polishing 
wheels  manufactured  by  A.  P.  Munning  & 
Co..  Church  St.,  Matawan,  N.  J. 

ECLIPSE.— Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  FTed- 
crick  Post  Co..   319  S.   Wabash   Ave.,    Chl- 


ECL1PSE.— Trade  name  for  electric  time 
recording  clocks  and  heaters  manufactured 
by  the  George  D.  Roper  Corp..  Eclipse  Gas 
Stove   Division,    707    S.  Main   St..   Rockford, 

m. 

ECLIPSE.— Trade  name  for  nail  pullers 
and  glass  cutters  manufactured  by  the 
Smith  &  Hem  en  way  Co.,  Inc.,  Irvington, 
N.   J. 

ECLIPSE.— Trade  name  for  bells,  gongs 
and  buzzers  manufactured  by  Stanley  & 
Patterson,   34  Hubert  St.,  New  York,  N.  Y, 

ECLIPSE  AIR  BRUSH  CO.— 79  Orange 
St.,  Newark,  N.  J,  Manufacturer  of  pneu- 
matic painting  equipment.  Business  estab- 
lished 1910.  President.  Howard  W.  Beach; 
secretary  and  treasurer,  Willard  C.  Beach. 

ECLIPSE  ELECTRIC  MFG.  CO.— North- 
western Furniture  Exposition  Bldg..  St. 
Paul,  Minn.  Manufacturer  of  electric  port- 
able lamps  and  silk  shades.  President.  H. 
T.  Hudson. 

ECLIPSE  LIGHT  CO.— 583-87  Broadway. 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures.  Business  established  1911. 
President  and  general  manager,  Louis  B. 
London:  vice-president  and  sales  manager, 
Edward  L.  Silverman;  secretary  and  treas- 
urer,  Horace  London. 

ECLIPSE    MACHINE   CO.— Sidney,   Ohio. 


facture 


of   elec 


C.  Horr;  sales  manager,  E.  C.  Brown.  Sales 

representatives.  A.  Hsdeman,  4S3  Washlng- 

St..    Boston.    Mass.;    Panama  Lamp   & 


N.  Y. 

ECLIPSE  MFG.  CO.  424  N.  Merldiar. 
St.,  Indianapolis,  Ind.  Manufacturer  of 
spark     plugs        "" 


itablished  1914. 
President  and  treasurer.  W.  S.  Brown : 
vice-president:  W.  S.  Brown,  Jr. ;  secretary, 
R.  M.  Franklin;  sales  manager,  A.  H.  Vayo. 

ECLIPSE  VALVE  GRINDER  CO.— 20th 
&  Oak  St.,  Kansas  City,  Mo.  Manufacturer 
of  electric  valve  grinders.  Business  estab- 
lished 1917.  President,  treasurer  and  gen- 
eral manager,  F.  W.  Fratt;  secretary,  G. 
Ellsworth. 

ECO  CLOCK  CO.— Boston.  Mass.  Manu- 
facturer of  electric,  mechanical  and  port- 
able watchman's  time  recording  and  de- 
tecting clocks.  Business  established  1888. 
President,  Robert  W.  Deans;  vice-president 
and  general  manager,  Lesley  L.  Kennedy; 
secretary,  Philip  S.  Hill;  treasurer.  E.  T. 
Magoffin,  Main  office  and  factory,  197  Con- 
gress St..  Boston.  Mass.  Branch  offices. 
Walton  Bldg.,  Atlanta,  Ga.;  26  Cortland  St., 
New  York,  N.  Y. 

ECONOMIC— Trade  name  tor  fire  tube 
boilers  manufactured  by  the  Erie  City  Iron 
Works.  Erie,  Pa. 

ECONOMIC Trnde     name    for    electric 

coffee  roasters  manufactured  by  the  Lam- 
bert Machine  Co.,  311  S.  Jefferson  St.,  Mar- 
shall, Mich. 

ECONOMICAL  ELECTRIC  LAMP  DI- 
VISION OF  THE  NATIONAL  LAMP 
WORKS  OF  GENERAL  ELECTRIC  CO.— 
25  W.  Broadway,  New  York,  N.  Y.  L.  Lob- 
en  thai,  general  manager. 

ECONOMIZERS,  BOILER  OR  FUEL.— 
The  purpose  of  the  economizer  Is  to  ab- 
sorb heat  that  has  passed  the  boiler  heat- 
ing surfaces  and  would  escape  up  the  stack 
and  to  utilise  it  for  heating  the  boiler  feed 
'-      -       -*--  for   other,    such  as   Indus- 


It  1 


se  It  conserves  consld 

rable  fuel.     The 

liable  and  when  there 

la  a  demand  for 

hot*  w 

Large  central  stations,  having  adopted 
high  rates  of  combustion,  have  found  the 
economizer  necessary  to  turn  the  high 
stack  temperatures  to  usefulness.  Another 
fact  favoring  the  economise r  1b  that  as 
higher  steam  pressures  and  temperatures 
are  adopted,  the  stack  temperatures  also 
become  higher,  therefore,  resulting  In  high- 
er stack  losses.  The  econo miser  absorbs 
this  heat. 

The  economizer  is  much  cheaper  than 
boiler  heating  surface.  Boiler  capacity  la 
Increased  between  15  and  40%  by  the  addi- 
tion of  economizer  surface.  Feed  water  en- 
ters the  boiler  almost  at  steam  tempera- 
ture so  that  steam  pressures  are  steadier, 
and  the  wear  and  tear  on  hollers  is  less 
due  to  less  sudden  temperature  changes. 
The    large    water    storage    capacity    of    lha 
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.„,.,.    _.i   economizer   tubes   i  — 

cause    bags    and    hazards    as    Is    the    c 
when  they  occur  on  the  boiler  tubes. 

The  high  load-factors  of  central  statii 
make  the  Investment  In  an  economise] 
very  profitable  one  in  most  cases,  i 
makes      high      boiler      ratings 


'ould  have  to  be 
led  capacity. 


sacrificed   for   I: 
Manufacturer 

Deearie  Boller_&  Incinerator  _Co. 


>n,    N. 


Power  Specialty  Co.,  Ill  Broad 
York,  N.  T.     "Foster." 

Sturtevant  Co..    B.    P.,   Damon   St.,   Hyde 
park,  Boston,  Mass. 

ECONOMY.— Trade  name  for  telephone 
bracket  manufactured  by  the  American 
Electric  Co..  6401  S.  State  St.,   Chicago,  HI. 

ECONOMY.— Trade  name  for  fixture 
hangers  manufactured  by  the  M.  B.  Austin 
Co..    108-18  S.    Desplalnes   St.,    Chicago.   111. 

ECONOMY.— Trade    name    for    oil    and 
grease    cups   manufactured    by    the 
can    Injector    Co.,    175    14th    Ave., 
Mich. 

ECONOMY. — Trade  name  for  bond  plug 
manufactured  by  the  American  Mine  Door 
Co.,  Canton,  Ohio. 

ECONOMY.— Trade  name  for  drafting 
tables,  boards,  etc.,  manufactured  by  the 
Economy  Drawing  Table  &  Mfg.  Co.,  8. 
Center   St.,    Adrian.    Mich. 

ECONOMY.— Trade  name  for  box  con- 
nectors and  box  and  fixture  hangers  manu- 
factured by  the  Economy  Electric  Specialty 
Co.,   8937   S.  Halsted   St.,   Chti "  '" 

ECONOMY.— Trade  name  for  renewable 
cartridge  and  plug  ruses  manufactured  by 
the  Economy  Fuse  &  Mfg.  Co.,  2717  Green- 
view  Ave.,  Chicago.  111.,  and  the  Economj 
Fuse  &  Mfg.  Co.  of  Canada.  Ltd.,  Mon- 
treal.  Que.,  Can. 

ECONOMY.— Trade  name  for  electric 
pumps  manufactured  by  the  Economy 
Pumping  Machinery  Co..  122-124  Curtis  St., 
Chicago,  Ltl. 

ECONOMY.— Trade  name  for  socket  at- 
tachment manufactured  by  Harvey  Hub- 
bell.  Inc.,  Bridgeport  Conn. 

ECONOMY.— Trade  name  for  turbogen- 
erators, turbine-driven  pumps,  blowers, 
turbines  and  reduction  gears,  manufactured 
by  the  Kerr  Turbine  Co..  Wellsville,  N.  Y. 

ECONOMY.— Trade  name  for  enameled 
rigid  conduit  manufactured  by  the  National 
Metal  Molding;  Co.,  Fulton  Bids.,  Pitts- 
burgh, Pa. 

ECONOMY  APPLIANCE  CO.— 617  Marsh- 
Place  Bldg.,  Waterloo.  Iowa.  Manufac- 
turer of  meter  reading  and  recording  de- 
vices. President.  H.  H.  Ca  ugh  Ian;  secre- 
tary, A.  B,  Mutton;   treasurer.  M.  A.  Har- 

ECONOMY    COILS.-Seo   Colls,    economy, 

ECONOMY  DRAWING  TABLE  &  MFG. 
CO.— S.  Center  St.,  Adrian,  Mich.  Manufac- 
turer of  drafting  tables,  boards,  etc  Busi- 
ness established  1916.  President,  R-  Q. 
Manning:    vice-president,    Clarke    E.    Bald- 


win; 


general  manager,  Harold  E.  Smith. 

ECONOMY  ELECTRIC  SPECIALTY  CO. 
—6937  S.  Halsted  St.,  Chicago.  III.  Manu- 
facturer of  box  connectors  and  box  and 
fixture  hangers.     C.   Buckets,  sole  owner. 

ECONOMY  ENGINEERING  CO.— Chi- 
cago. Hi.  Manufacturer  of  portable  elevat- 
ors. President,  George  M.  French;  secre- 
tary and  sales  manager.  T.  A.  Dufley; 
treasurer  and  general  manager.  W.  B. 
Paroy.  Main  office,  2685  W.  VanBuren  St., 
Chicago,  111.  Branch  office.  Grand  Central 
Palace.  New  York,  N.  Y. 

ECONOMY  FUSE  A  MFG.  CO.— Chicago. 
I1L  Manufacturer  of  renewable  and  non- 
renewable fuses,  molded  Insulation,  and 
electrical  specialties.  President,  treasurer 
and  general  manager,  A.  L.  Eustlce;  sales 
manager,  A.  E.  Tregenia.  Main  office  and 
factory.  371T  Greenview  Ave.,  Chicago,  fit 
Branch  offices,  1202  Healy  Bldg.,  Atlanta, 
Ga.;  803  Lexington  Bldg..  Baltimore.  Md.- 
4X3  Rice  Bldg.,  Boston.  Mass, ;  1044  Pru- 
dential Bldg.,  Buffalo,  N.  Y.;  2810  Union 
Central  Bldg.,  Cincinnati,  Ohio;  808  S 
Dearborn  St.,  Chicago,  111.:  816  The  Ar- 
cade, Cleveland,  Ohio!  205  Commonwealth 
Bldg..  Denver.  Colo.;  1013  Majestic  Bldg.. 
Detroit,      Mich.;      1205     Commerce     Bldg., 


Kansas  City,  Mo.;  1213  Majestic  Bldg.,  Mil- 
waukee, Wis.;  802  Plymouth  Bldg..  Minne- 
apolis, Minn.;  SO  Church  St..  New  York, 
N.  Y.:  528  WIdener  Bldg.,  Philadelphia. 
Pa.;  2223  Farmers  Bank  Bldg.,  Pittsburgh, 
Pa.;  415  Frisco  Bldg.,  St.  Louis,  Mo.:  443 
Rial  to  Bldg..  San  Francisco.  Cal.;  710 
White  Bldg.,  Seattle.  Wash.:  1927  W.  38th 
St.,  Los  Angeles,  Cal.:  305  Unity  Bldg. 
Montreal.  Que.,  Can. 

ECONOMY  FUSE  A  MFG.  CO.  OF  CAN 
ADA.  LTD.— Montreal.  Que..  Can.  Manu- 
facturer of  fuses.  Business  established 
1913.  President,  A.  L.  Eustlce:  manager. 
J.  J.  Sorber. 

ECONOMY  LIGHT.— Trade  name  foi 
lighting  fixtures  manufactured  by  the  H. 
S.  Whiting  Co..  Inc.,  104  E.  41st  St..  New 
York,  N.  Y. 

ECONOMY    MFG.    CO.-A16 
St.,  Chicago.  III.     Manufacture 
als   for  automobile  primary  and   secondary 
wire.     F.  J.  Llska.  sole  owner. 

ECONOMY  PUMPING  MACHINERY  CO. 
—122-124  N.  Curtis  St..  Chicago.  HI.  Mnnu- 
facturer  of  electric  Dumps.  President  and 
treasurer,  R.  H.  Thomas;  vice-president 
and  secretary.  W.  W.  Hugglna. 

EOCO.— Trade  name  for  electric  motor; 
and  generators  manufactured  by  the  Elee 
trie  Dynamic  Co..  Ave,  A  &  North  St. 
Bavonne.  N.  J. 

EDDY  CURRENT  COEFFICIENT— Thi: 
Is  the  factor  depending  upon  the  reslstlvft) 
of  the  circuit  by  which  the  souare  nf  tb, 
product  of  the  maximum  flux  denslt 


of    t 


mtloni 


must  be   multiplied    to   Five   the   ( 

second.      Compare    w'*h    Hvsterea 
clent.    and    also   see   EMdv   current 

EDDY    CURRENT    LOSS.— The    .._. 
mrtnt  of  eddy  currents  is  in  accordance  with 
Joule's  law.    i.   e..   It  Is  proportional 
nrr-iuct  of  the  square  of  tlie  current 
r-Mstan-e    of   the   e'reulf   through   which    It 
flows.      To   reduce    this    loss   in    iron  which 
is  sublect   to  v»rylng  flux.    It   is  tam1n> 
or  mnde  into  thin  sheets,  the  oxide  ca 
or  Insulating  varnish  on  the  Iamthstlr.ns 
creasing  Ibe   resistance   a"*  thus  redu. 
the    edrtv    current    los-.      The    power    ■ 
aiirnBfl  by  edd"  currents  per  cu,  cm.  of 
f«  give-   bv:  W.bbA«PB».   er^i  per  sec. 
where  Bm   is  the  maximum   flu*  density.  * 
In  the  thickness  of  the  Jam  In -i ions   f  Is  the 
frenuenev  in  cycles  ner  second,  and  *  is  the 
eddv-current     coefficient     and      varies     In- 
versely   as    the    resistivlt".      The    aversee 
value  for  r  Is  for  standard  annealed   sheet 
steel     2.2X10-*.     nnd     for    annealed     silicon 
sheet  steel  0.6BX10-", 

EDDY    CURRENTS.— These    sre    electric 
currents    Induced    In    a    conductor    bv    the 
fluctuating  magnet'"  flux  which 


nd  when  the  magnetic  flux  that 
rates  these  pi  its  varl-«  In  anv  wav 
m.  f.  Is  Induced  which  onuses  cur- 
to  flow  In  obedience  tn  Ohm's  law. 
■  i.  which  gen-rallv  do 


fol   work   h"t   dlssipste    ener-v.    an* 

fldv  currents  or  Fnucsult  currents. 

n  the  onerstlon  of  th-  an«»rat"s:  t 

11  meters  which   r™(al-  ^n—nlng  n 

nrrpnta  and  the  mo(-rotB  re'irds  or 

ntnos 

orrt    Ave..   Chlcni-o     111. 

les.  etc.     Presl^e"t  and 

rinnn:     vice-president 

nd     secretary. 

Koral. 

EDEN— Trade  ram"  'or  electric  wash- 
ing machines  m"n"'ac>"re-<  hv  the  Ollles- 
ple-Rrten  Corn..  7  Dny  St..  New  York.  N.  Y. 

EDES  MFG.  CO..  THE.— Water  St..  Ply- 
mouth. Mass.  Manufacturer  of  sine  » nodes 
~  itablished 


nufnetured   bv  T.    I..    Robinson    & 
Co.,   105  W.  Monroe  St..   Chicago.  HI. 
EDO  EMONT.— Trade    name    for    friction 
tured    bv   the   Edgemont 


clutches 

Machine   Co.,  Dayton,    Ohio. 

EDGEMONT      MACHINE      CO.,  THE 

Dayton,     Ohio.       Manufacturer    of  friction 


EDIPHONE.-Trode  name  (or  Phonogra- 
phic dictating  systems  manufactured  by 
Thomas  A.  Edison,  Inc.,  Orange,  N.  J. 

EDISON.— Trade  name  for  electric  heat- 
ing, cooking  and  labor-saving  appliances 
manufactured  by  the  Edison  Electric  Ap- 
pliance Co.,  Inc.,  5860  W.  Taylor  St.,  Chi- 
cago, III.,  and  Canadian  Edison  Appliance 
Co^Ltd.,  Downie  St.,  Stratford,  Ont.,  Can. 
■Trade  name  for  storage  bat- 
factured 
Co.,  Orange.  I 

EDISON.— Trade  name  for  wc 
manufactured  by  Thomas  A.  E. 
Belmont  Ave.,   Bloomfield,   N.   J. 

EDISON.— Trade    name    for    motion-pic- 
ture   machines    manufactured    I—    "--    "- 
In  tosh    Stereo  pti  con    Co.,    30    E 
St.,  Chicago,  III. 

EDISON -BROWN.— Trade  na..,c  ,u,  r.>,i 
J™""  manufactured  by  Harold  P.  Brown, 
120  Liberty  St.,  New  York,   N.  Y. 

EDISON  EFFECT.— An  effect  first  no- 
ticed and  described  by  Edison,  after  whom 
it  was  named.  It  is  a  flow  of  current  that 
takes  place  In  an  Incandescent  lamp  when 
a  metal  plate  or  electrode  Is  placed  near 
one  of  the  terminals  of  the  filament.  A 
?°Ti.°'.i.corrent  ls  detected  from  the  plate 
to  the  fllament. 

EDISON     ELECTRIC    APPLIANCE    CO., 

INC.— Chicago,  111.  Manufacturer  of  elec- 
tric cooking,  heating  and  labor-saving  ap- 
pliances. Business  established  1913.  Pres- 
,  ii'  SBOf86  A-  Hughes:  vice-president, 
treasurer,   E, 


«.  Murphy;  appliance  manager  J  D  A 
™08s;,-1"H,nge  manager,  P.  L.  Miles.  Main 
ofnet,  SfiBO  W.  Taylor  St.,  Chicago,  111.  Fac- 
tories Chicago,  I1L.  and  Ontario,  Col. 
branch  offices,  Ontario,  Cal.;  24-26  Peach- 
tree  Arcade,  Atlanta,  Ga.;  140-142  6th  Ave., 
City    Utah  "7  Regent  St-  S*11  L""* 

ELECT°Rl'r-L^P^VSHKS  0F  GENERAL 
ELECTRIC  CO.— Harrison,  N.  J.  Monu- 
lacturers  of  Incandescent  lamps  and  foot- 
canale  meters.  Main  office.  Harrison.  N. 
V  ERCJ°He*  Ampere,  N.  J.;  Belleville,  N. 
J.;  East  Boston,  Mass.;  Fort  Wayne.  Ind.; 
Harrison,  N.  J.;  New  Brunswick,  N.  J.; 
Newark  N.  J.;  Oakland.  Cal.;  Scranton 
Pa.,  bt.  Loula,  Mo.  Branch  offices  carry- 
ing stock  Citizens  &  Southern  Bank  Bldg., 
Atlanta.  Ga.;.S4  State  St.,  Boston,  Mast.1 
Monndnock  Block.  Chicago,  ill.;  Provident 
£""£  5ff"  Cincinnati.  Ohio:  1st  National 
Bank  Bldg,,  Denver.  Colo.:  Dwight  Bldg.. 
Kansas   City,    Mo.;    Corporation   Bldg      lis 

itsnB£?,?'  Cai;  <'10  ?,r,d  AVB-  N-  Mlnneapo- 
Ms.  Minn.,  Mai  son -Blanche  Bldg.,  New  Or- 
leans, La.;  Witherspoon  Bldg.,  Philadel- 
phia. Pa.;  Equitable  Bldg..  New  York  N. 
£;■,  OWver  Bldg.,    Pittsburgh,   Pa.;    Electrlo 

BJ.7&,'  m  lax?'  Pre-;  PIarce  Bld*-.  St. 
Louis,  Mo. ;  Newhouse  Bldg.,  Salt  Lake 
City.  Utah;  Rlnlto  Bldg.,  sin  FrancTsco! 
Cal.  District  offices.  Lexington  St.  Bldg., 
Baltimore,  Md.;  Brown-Marx  Bldg.,  Birm- 
ingham. Ala.:  Electric  Bldg.,  Buffalo  N 
£;LBuU.e'  Mont-:  Charleston  National  Bank 
Bldg..  Charleston,  W.  Va.;  Commercial  Na- 
tional Bank  Bldg.,  Charlotte.  N.  C;  James 
Bdg..  Chattanooga,  Tenn.;  Illuminating 
Bldg.,  Cleveland,  Ohio;  Hartman  Bldg! 
Columbua.  Ohio;  Dayton  Savings  &  Trust 
Bldg.,  Dayton,  Ohio;  Hlppee  Bldg.,  Des 
Moines,  Iowa;  Dime  Savings  Bank  Bldg., 
Detroit,  Mich.;  Fidelity  Bldg.,  DuluSi. 
Minn.;  Hulett  Bldg.,  Elmira,  N.  Y.;  Cora- 
meroe  Bldg.,  Erie,  Pa.;  1S0O  Broadway, 
Fort  Wayne,  Ind,;  Commercial  Savings 
Bank  Bldg.,  Grand  Rapids,  Mich.;  Hart- 
ford National  Bank  Bldg.,  Hartford,  Conn  ' 
Traction  Terminal  Bldg.,  Indianapolis.  Ind.; 
Heard  National  Bank  Bldg.,  Jacksonville, 
Fla.;  Miners  Bonk  Bldg.,  Joplln,  Mo.;  Bur- 
well  Bldg.,  Knoxvllle.  Tenn.;  Southern 
Trust  Bldg.,  Little  Rock.  Ark.;  Starka 
Bldg.,  Louisville,  Ky,;  Exchange  Bldg., 
Memphis,  Tenn.;  Public  Service  Bldg., 
Milwaukee,  Wis.;  Stahlman  Bldg..  Nash- 
ville, Tenn.;  2nd  National  Bank  Bldg.,  New 
Haven,  Conn.;  Gluck  Bldg..  Niagara  Falls, 
N.  Y.;  Electric  Bldg.,  Omaha,  Neb.;  Turks 
Head  Bldg..  providence,  R.  I.;  Virginia 
Railway  &  Power  Bldg.,  Richmond.  Va,- 
Granite  Bldg.,  Rochester,  N.  Y.;  Colman 
Bldg..  Seattle,  Wash.;  Schenectady,  N.  Y.; 
Paulsen  Bldg,.  Spokane.  Wash.;  3rd  Na- 
tional Bank  Bldg.,  Springfield.  Mass.;  On- 
ondaga County  Savings  Bank  Bldg.,  Svra- 
N.    Y.;   Commercial    National   Bank 
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Bldg..  Washington.  D.  Ci  Spitzer  Bldg., 
Toledo,  Ohio;  State  Mutual  Bids-.  Worces- 
ter, Mass.;  Stambaugh  Bldg.,  Youngstown, 
Ohio.  Sales  representative  (or  Tanas.  Okla- 
homa and  Arizona,  Southwest  General 
Electric  Co..  Dallas,  Tex.;  El  Paso,  Tex.; 
Houston,   Tex.;  Oklahoma  City.  Okla.;  San 

EDISON  MAZDA.— Trade-mark  (or  in. 
candescent  lamps  manufactured  by  the 
Edison  Lamp  Works  of  General  Electric 
Co.,  Harrison,  N.  J. 

EDISON  STORAGE  BATTERY  CO.— 
Orange.  N.  J.  Manufacturer  of  storage 
batteries,  ignition  outfits,  farm  lighting 
and  power  plants,  portable  lighting  outfits 
and  lamps.  President.  Thomas  A.  Edison; 
vice-president,  S.  B,  Mambert;  vice-pres- 
ident and  general  manager.  Frank  L>.  Fag' 
an;  secretary.  Arthur  Mudd;  treasurer.  H. 
P.  Miller.  Main  office.  Orange,  N.  J.  Fac- 
tories. Orange  and  Silver  Lake,  N.  J. 
Branch  offices,  3000  Indiana  Ave.,  Chicago. 
'ill.1  247  W.  36th  St..  New  York.  N.  Y.;  Buf- 
falo. N.  Y.;  Philadelphia,  Pa.;  Washington, 
TX  C:  New  Haven,  Conn.;  Pittsburgh.  Pa.: 
Detroit.  Mich.;  Cleveland.  Ohio;  Denver, 
Colo.;  St,  Louis,  Mo.:  Boston,  Mass.:  At- 
lanta, Ga.;  Kansas  City.  Mo.:  New  Or- 
leans, I.a.;  San  Francisco,  Cal.;  Seattle, 
Wash.:  Los  Angeles,  Cal. 

EDISON,  THOMAS  ALVA.— Thomas  A. 
Edison,  born  at  Milan.  Ohio,  in  1847.  Is 
justly  acclaimed  as  the  foremost  American 
inventor,  whose  genius  has  been  mani- 
fested in  many  of  the  most  important  elec- 
trical devices,  among  which  Is  the  incandes- 
cent lamp  "which  was  produced  October  21. 
1879,  and  has  been  Justly  designated  as 
epoch  making.  He  Is  also  famous  for  his 
Invention  of  the  phonograph,  his  develop- 
ments In  telegraphy  and  countless  other 
inventions,  many  of  which  have  been  revo- 
lutionary in  their  character.  The  Inven- 
tion of  the  incandescent  lamp  was  the  be- 
ginning of  a  great  Edison  group  of  indus- 
tries originally  established  at  his  Menlo 
Park  laboratory.  Here  were  also  manu- 
factured generators  to  supply  current  re- 
quired  for   the   operation    of   Incandescent 

At  the  age  of  12  he  became  a  trainboy  on 
the  Detroit  &  Port  Huron  branch  of  the 
Grand  Trunk  Railway.  At  the  age  of  15  he 
became  a  telegraph  operator  at  Mount 
Clemens.  Mich.  While  in  Indianapolis,  in 
18S4.  he  invented  an  automatic  telegrauh 
repeater.  Later  he  went  to  Boston,  where  he 
Invented  a  commercial  stock  indicator,  for 
which  he  received  $40,000.  enabling  him  to 
establish  an  extensive  laboratory  at  New- 
ark. >,'  J.  In  1876  he  patabllshed  his  labora- 
■torv  at  Menlo  Park.  N.  J.,  where  he  invent- 
ed his  carbon  telephone  transmitter.  In  1S77 
Edison  invented  the  phonogranh.  which  for 
the   first   time   In  human   history   recorded 

reproduction.  On  October  21,  1879.  Edison 
Invented  an  Incandescent  electric  lamp 
which  he  kept  intact  for  4ft  hours  and  In 
18S1  he  exhibited  a  successful  bamboo  fila- 
ment lamp  in  Paris.  On  September  4,  1882. 
the  first  Edison  central  station  in  New 
York  City  went  Into  operation.  Moving  his 
laboratory  to  West  Orange.  N.  J.,  he  estab- 
lished there  a  large  plant  for  electrical  ex- 
perimentation and  invention.  Among  his 
more  Important  Inventlona  mav  be  nam"d 
the   phonograph,    a   telephone   for  long-dis- 

telein-aphy  fwhich  he  subscinnntlv  devel- 
oped Into  nuadruplex  and  sextuplex  trans- 
mission), the  carbon  telephone  transmitter, 
the  micro tasemeter.  the  peronhone.  memi- 
nhone.  the  Incandescent  electric  lamp,   the 

terv  of  rugged  conduction  Edinon  "'so 
invented  n  disk  phonogranh  with  a  dia- 
mond-point reoroducr  and  other  improve- 
ments. In  Iflifl  hv  synchronising  his  nh«- 
"ogranfc   and  klnetoacope  he  produced  renl- 

coTTimcnccment  of  the  European  War  in 
1914  he  has  deatened.  built  and  oiwrsted 
successfully  several  ber-iol  plants,  two  car- 
bolic acid  plants,  and  other  chemical  plants 


West  Orange,  N. 
which  la  the  Edison  nhonoeranh  f-ctorv 
and  thP  plant  for  the  production  of  Edison 
storage  lotteries. 

Mr.  Edison  has  received  innumerable  de- 
grees and  mark*  of  recognition,  the  latter 
Including    the    Albert     gold    medal    of    the 


Royal  Society  of  Arts  of  England  and  the 
John  Fritz  gold  medal  of  the  four  national 
ing  societies  of  America.^  During 


:oard   « 
j   this 


nd  gave 
vork. 


i   great 


of    his 


organizations  bear  his  name, 
notably  the  Association  of  Edison  Illumi- 
nating Companies  and  the  Edison  Pioneers. 
whose  membership  is  composed  of  men  as- 
sociated with  him  In  his  work  and  enter- 
prises  up  to  1S85.      Mr.   Edison   Is  an  hon- 

cletles. 

EDISON,  INC.,  THOMAS  A— Orange.  N. 
J.  Manufacturer  of  electrically  operated 
phonographic  dictating  machines,  phono- 
graphs and  wet  batteries  and  renewals. 
Business  established  1883.  President  and 
general     manager.     Charles     Edison;    vlce- 

Kesident,  L.  W.  McChesney;  secretary, 
.  B.  Walsh:  sales  manager.  R.  E.  Trout. 
Main  office.  Orange.  N.  J.  Factory.  Bloom- 
Held,  N.  J.  Branch  offices,  204^  Railway 
Exchange  Hide..  St.  LnuK  Mo.;  752  Peoples 
Bldg.,  Chicago,  11!,;  1305  Hobart  Bldg., 


San   I 


Cal. 


EDISON-DICK.— -Trade  name  for  motor- 
driven  mimeograph  and  letter  folding  ma- 
chines manufactured  by  the  A.  B,  Dick  Co.. 
73 6  W.  Jackson  Blvd..  Chicago,  III. 

EDMANDS,  WALTER  S.— 21-27  Pearl 
St..  Boston.  Mass.  Manufacturer  of  elec- 
tric light  baths  and  bakers.  Business  es- 
tablished   1SIM. 

EDMONDS      ELEVATOR     CO.,      THE. 
Cleveland,    Ohio.      Manufacturer  of   electric 
passenger  and   freight  elevators.     Business 
established   1876. 

EDMUNDS  CO.,  LTD.,  J.  H.— 225  Rich- 
mond St.,  W.,  Toronto.  Ont.,  Can.  Manu- 
facturer of  lighting  fixtures.  President  and 
general  manager.  J.  A.  Wilson:  secretary 
and  treasurer.  W.  J.  Scevlor;  sales  man- 
ager,   David   Wilson. 

EDMUNDSLiTE.— Trade  name  for  com- 
mercial lighting  unit  manufactured  by  the 
J.  H.  Edmunds  Co.,  Ltd..  225  Richmond 
St..  W.,   Toronto,   Ont.,  Can. 

EDSH.-  Trade,  name  for  lamp  guards  and 
fixture  stems  manufactured  by  the  Elec- 
trical Dealers  Supply  House.  182  W.  Ran- 
dolph St..  Chicago,  111. 

EDUCATION,  ELECTRICAL,— To  the 
widespread  extent  of  electrical  education 
is  due  In  large  measure  the  rapid  prog- 
ress of  the  electrical  industry.  If  it  had 
not  been  that  our  colleges  and  schools  took 
up  general  .and  special  courses  on  electrical 
subjects,  the  knowledge  or  things  electrical 
would  have  spread  slowly  and  consequently 
electrical  developments  would  have  been 
very  seriously  retarded.  The  early  Inves- 
tigators or  electricity  and  magnetism  found 
but  few  scattered  references  to  electrical 
phenomena,  as  did  those  who  began  to  ap- 
ply the  principles  that  had  been  discovered 
to  the  invention  of  electrical  apparatus, 
machinery  and  appliances.  Gradually  the 
study  of  electrical  phenomena  was  intro- 
duced Into  books  and  courses  on  physics. 
An     elementarv     knnwlmtoe     o*      -■ ' 

among    the 
ondary   schools. 

During  the  eighties  of  the  last  century, 
it  became  recognized  that  the  application 
of  the  principles  of  electrical  science  must 
be  along  engineering  tines  of  a  special  na- 
ture. This  conclusion  was  emphasised 
with  the  development  of  alternating -cur- 
rent circuits  and  equipment,  a  knowledge 
of  which  involved  higher  mathematics  and 
physics.  The  organization  of  the  Ameri- 
can Institute  of  Electrical  Engineers  In 
1S84  marked  the  beginnings  of  electrical 
engineering  as  a  distinct  branch  of  en- 
gineering in  general.  Within  the  next  ten 
or  dozen  years  many  colleges  that  had  al- 
ready Introduced  technological  courses  be- 
gan developing  a  special  course  In  elec- 
trical engineering,  In  some  cases  this  be- 
ing a  subdivision  of  or  outgrowth  from  the 
course  In  mechanical  engineering,  but  in 
many  others  an  offshoot  from  the  course 
In  physics.  Today  nearly  every  technical 
school  and  college  has  a  general  course  In 
'--•    engineering    and    some    colleges 


have 


in 


branches   of   the  general  subject, 
electrochemical    engineering,    electric    rail- 
ing. 11- 


nglneerlng,   telephone  engine 

-""■'  ■— "J "' —    etc.,  the* 


being    supple n 

the  general  course  as  a  ruie. 
There    Is   no    need   to   dlscu; 


of  collegiate  training.  Self -educa- 
tion nas  its  advantages  for  the  man  of 
genius  and  determination,  but  unfortunate- 
ly there  are  few  Edlsona;  self- train  Ing  is 
the  most  enduring  and  effective,  and  every 
one  must  depend  on  It  to  a  large  extent 
even  after  receiving  a  college  education. 
But  to  do  so  entirely  Is  «  waste  of  valu- 
able time  and  Is  apt,  moreover,  to  overlook 
essential  fundamentals. 

If  It  Is  desired  to  get  a  thorough  grasp 
of  electrical  engineering,  for  Instance,  there 
is  no  better  way  than  to  devote  some  four 
years  to  a  college  training  wherein  the  pre- 
liminary studies  of  mathematics,  physics 
and  chemistry  and  the  general  principles 
underlying  all  engineering  can  be  mas- 
tered: then  a  special  study  can  be  made 
of  electrical  science  and  art  as  applied  In 
modern  electrical  engineering  practice.  The 
progress  In  electrical  work  has  been  so 
great,  however,  that  no  student  can  expect 
to  become  a  specialist  in  any  one  branch 
of  electrical  engineering  through  a  regular 
four-year  course  on  this  subject.  Nearly 
all  such  courses  are  planned  to  deal  with 
the  genera]  principles  of  electrical  en- 
gineering, leaving  it  to  the  student  either 
by  post-graduate  work  or  by  practical  em- 
ployment In  an  electrical  organisation  to 
acquire  mastery  of  the  practice  In  any  spe- 
cialized  branch. 

It  was  felt  that  a  list  of  American  and 
Canadian  colleges  and  schools  In  which 
electrical  engineering  and  other  electrical 
subjects  are  taught  would  prove  of  value. 
The  following  lists  have  been  prepared  on 
information  obtained  directly  from  each  of 
the  -  institutions,  except  in  a  few  cases 
where  no  Information  was  obtainable  In 
this  manner.  In  which  cases  the  name  of 
the  institution  is  given  without  additional 
facts.  Such  additional  Information,  how- 
ever. Is  of  value  in  giving  not  only  a  sur- 
vey of  the  general  status  of  electrical 
courses  and  Institutions  but  also  because 
it  may  aid  in  the  selection  of  the  school 
to   which   a  student    may   And   It   desirable 


listed  is  about  14.000. 
Since  the  close  of  the  World  War  the  at- 
tendance in  all  colleges  has  Increased  a 
great  deal.    Men  who  saw  service  in  either 

need  for  special  training  and  the  attend- 
ance in  all  technical  schools  has  increased 
materially  so  as  to  tax  the  facilities  of  the 


Colleges  Giving  Complete  Courses  In 
Electrical  Engineering.  The  list  of  colleges 
and  schools  given  below  includes  only  those 
schools  of  recognized  standing  giving  a 
complete  collegiate  course  in  electrical  en- 
gineering leading  to  a  degree.  The  length 
of  the  course  is  four  years  unless  other- 
wise stated.  A  large  percentage  of 
colleges  confer  upon  a  student  the  degree 
of  Bachelor  of  Science  in  Electrical  En- 
gineering upon  satisfactory  completion  ol 
the  course.  Some  colleges  confer  other  de- 
grees, such  as  Bachelor  of  Arts,  Bacheloi 
of  Engineering.  Electrical  Engineer,  Mastei 
of  Engineering  and  Doctor  of  Engineering 
the  latter  three  being  given  only  for  longer 
courses  or  for  recognised  success  In  the 
engineering    Held. 

Questionnaires  were  sent  out  to  the  col- 
leges and  schools  and  the  information  given 
has  been  taken  from  the  replies.  In  a  few 
cases  incomplete  or  no  Information  was 
given  and  the  corresponding  entries  are- 
necessarily  brief.  Each  entry  has  been 
condensed  to  give  only  the  most  Important 
facts  and  the  schools  are  arranged  geo- 
graphically for  ease  ot  reference.  The 
number  of  professors  and  instructors  Is  the 
number  devoting  all  or  the  major  part  of 
their  time  to  electrical  subjects.  The  name 
of  the  professor  given  Is  that  of  the  head 
Of  the  electrical  department  or  of  Other 
faculty  members  with  the  title  professor, 
associate  and  assistant  professors  being 
omitted.  The  number  of  students  enrolled 
In  the  electrical  engineering  course  for  the 
first  semester  of  the  1920-1921  year  Is  given, 
as  well  as  the  annual  tuition  and  fees. 

Alabama  Polytechnic  Institute,  Electrical 
Engineering  Department.  Auburn,  Ala. 
B.  S-  degree;  a  professors  and  Instruct- 
ors: A.  St.  jC.  Dunetan,  professor:  num- 
ber of  students.  400;  tuition  free  to 
residents  of  Alabama,   136  to  nonresl- 
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University  of  Alabama.,  College  or  En- 
gineering, University.  Ala.  B.  a.  de- 
gree; 2  professors;  Arthur  R,  Rauder, 
professor;  number  of  students,  63;  tui- 
tion free  to  residents  of  Alabama. 

University  of  Arusona,  College  of  Mines 
and  Engineering,  Department  of  Elec- 
trical Engineering.  Tucson,  Arls.  B. 
S  degree;  Paul  Clokc,  professor;  num- 
ber of  students,  46;  tuition  for  nonresi- 
dents. 130;  fees  vary. 

Arlnuvt 

University  of  Arkansas,  College  of  En- 
gineering, Department  of  Electrical  En- 
gineering, Fayetteville.  Ark.  B.  B.  E 
and  E.  B.  degrees;  6  professors  and  in- 
structors; W.  N.  Oladson,  dean;  W.  T" 
Stelzner,  professor;  number  of  studeni 
67;  tuition  free;  term  matriculation  f< 
17;  laboratory  fees,  J2  per  course. 

California; 

California  Institute  of  Technology,  De- 
partment of  Electrical  Engineering, 
Pasadena,  Cal.  B.  S.  degree;  4  profes- 
sors- Royal  W.  Sorenson,  protessor; 
number  of  students,  130;  tuition,  (100, 
fees,  student  body.  17.60;  chemistry  de- 
posit,  110.  _ 

Stanford  University,  Department  of  En- 
gineering.  Stanford   University,    Cal. 

University  of  California.  Department  of 
Mechanical  and  Electrical  Engineering, 
Berkeley.  CaL  B.  8.  degree;  4  profes- 
sors and  Instructors;  Geo.  L.  Qrevea, 
professor;  number  of  students.  285;  tui- 
tion free;  fees,  110  to  |16. 

Colorado: 


Colo. 


.1  Arts,  Fort  Col 


University  of  Colorado,  College  of  En- 
gineering. Department  of  Electrical  En- 
gineering. Boulder,  Colo.  B.  S.  degree; 
6  professors  and  Instructors;  H.  S. 
Evans,  professor;  number  of  students, 
167;    tuition,   SS«. 

University    of    Denver,    School    of    Elec- 


trical   1 


ring. 


Colo. 


S.  degree;  3  professors  and  inatru 

R.  E.  Nyswander,  professor;  number  of 

students,   36;  tuition.  S150:  fees.  116. 

ConnrcticMt: 

Yale  University,  She  meld.  Scientific 
School.  New  Haven,  Conn.  B.  S.  and 
E.  E.  degrees;  16  professors  and  in- 
structors; Charles  F.  Scott,  professor; 
number  of  students,  103;  tuition,  1300; 
laboratory  fees,  minimum,  17.60,  maxl- 

Diilrict  of  Columbia: 

Catholic  University  of  America,  School  of 
Science.  Washington,  D.  C.  B.  S.  de- 
gree; 3  professors  and  Instructors; 
Thomas  J.  Ms.eKava.nagh,  professor; 
number   of   students,    60;    tuition,    1200. 

Florida: 

University  of  Florida,  College  of  En- 
gineering, Gainesville,  Fla.  B.  S.  de- 
gree; 2  professors;  J.  R.  Benton,  pro- 
fessor; number  of  students,  24;  tuition 
free  to  residents  of  Florida;  entrance 
fee  110. 

Gterata: 

Georgia  School  of  Technology,  Electrical 
Engineering  Department,  Atlanta.  Ga. 
B.  S.  degree;  7  professors  and  Instruct- 
ors; T.  W.  Fitzgerald,  professor;  num- 
ber of  students,  610;  tuition,  168.  A  b- 
year  course  Is  also  given  to  co-opera- 
tive students  who  attend  classes  for  4 
weeks  and  then  work  for  4  weeks  for 
Industrial  concerns.  Number  of  co- 
operative students,  IIS. 

University  of  Georgia,  Department  of 
Electrical  Engineering.  Athens.  Ga.  B. 
8.  degree;  professor,  W.  H.  Davenport 
tuition,   free  to   residents  of  Georgia. 

Idaho: 

University  of  Idaho,  Engineering  Collage, 
Moscow.  Idaho.  B.  S.  degree;  2  pro- 
fessors and  Instructors;  J.  Hugo  John- 
son, professor;  number  of  students,  33; 
tuition,  free. 

IlKnoii: 

Armour  Institute  of  Technology.  Depart- 
ment of  Electrical  Engineering.  1300 
Federal  St..  Chicago,  Til.  B.  8.  degree; 
S  professors;  E.  H.  Freeman,  professor; 
number  of  students,  141;  tuition,  1200; 
fees:  shops  130,  chemistry  11 2.  SO, 
matriculation,    16. 


Lewis  Institute.  Engineering  Department, 
1949  VT.  Madison  St.,  Chicago,  III.  B. 
8.  degree;  8  professors  and  Instruct- 
ors; F.  A.  Rogers,  professor;  number 
of  students,  £60;  tuition  and  fees,  ap- 
proximately ITS. 

Loyola  University,  St.  Ignatius  College, 
The  Arts  and  Science  Department,  PI1- 
sen  Station.  Chicago,  III.  fi  professors 
and  Instructors;  Professor  Forbes; 
number  of  students,  60;  tuition,  1100. 

Northwestern  University.  College  of  En- 
gineering, Evanston,  III.  5-year  course; 
E.  E.  degree;  10  professors  and  In- 
structors; J.  F.  Hayford,  director;  tui- 
tion, 1200. 

University  of  Illinois,  College  Of  En- 
gineering, Urbana,  111.  B.  8.  degree; 
0  professors  and  Instructors;  Ellery  B. 
Paine,  professor  In  charge,  and  Prof. 
Morgan  Brooks;  number  of  students, 
433;    tuition,  150. 

Purdue  University,  School  of  Electrical 
Engineering,  W.  Lafayette,  Ind.  B.  S. 
degree;  12  professors  and  instructors; 
C.  Francis  Harding,  professor;  num- 
ber of  students,  606:  tuition  and  fees. 
1S1  for  residents  of  Indiana,  IBS  for 
nonresidents. 

Rose  Pu  I  y  technical  Institute,  Electrical 
Engineering  Department,  Terra  Haute. 
Ind.  B.  S.  degree;  8  professors  and  In- 
structors; C.  C.  Knlpmeyer.  professor; 
number  of  students,  70;  tuition,  S17S. 

University  of  Notre  Dame,  Department  of 
Electrical  Engineering.  Notre  Dame, 
Ind.  E,  E.  degree;  S  professors  and  In- 
structors; J.  A.  Caparo,  professor; 
number  of  students,  80;  tuition,  1150; 
fees,  130. 
low. 


,..._.    .    professors  and  instructors; 
A.  Fish,  professor;  number  of  students, 
332;  tuition  free  for  Iowa  residents,  161 
to  others;   incidental   fees,    118;    labora- 
tory Tees  vary. 

State  University  of  Iowa,  Department  of 
Blectrical  Engineering  In  the  College 
or  Applied  Science.  Iowa  City.  la.  B. 
E.  degree;  4  professors  and  Instruct- 
ors; A.  H.  Ford,  professor;  tuition.  140; 
fees,  115.  Matriculation  fee,  110. 
Katun: 

Kansas  Stafe  Agricultural  College,  Elec- 
trical Engineering  Department.  Division 
of  Engineering,  Manhattan,  Kans.  B. 
S.  degree;  4  professors  and  Instructors; 
C.  E.  Reld,  professor;  number  of  stu- 
dents.  240;   fees.   123. 

University  of  Kansas.  School  of  Engineer- 
ing, Electrical  Engineering  Department, 
Lawrence,  Kans.  B.  S.  degree;  4  pro- 
fessors and  Instructors;  Geo.  C.  Shaad, 
professor;  number  of  students.  160;  tui- 
tion and  fees.  140  for  residents  of  Kan- 
sas, 160  for  nonresidents. 


Mitchell,  superinten- 
dent, mechanical  and  electrical  en- 
gineering course;  tuition  free  to  resi- 
dents of  Louisiana,  130  to  nonresidents; 

Tulane  University  of  Louisiana,  College 
of  Technology,  New  Orleans.  La.  B. 
E.  degree;  2  professors  and  Instructors; 
Douglas  Anderson,  professor;  number 
of  students,  131;  tuition.  (125;  fees,  140 


ogy.    Orono, 
rows,    professor; 


1160  t 


tuition 


p  aider 


;  fees  v 


Maryland: 

The  Johns  Hopkins  University,  Depart- 
ment of  Engineering,  Baltimore.  Md.  B. 
E.  degree;  6  professors  and  instructors: 
J.  B.  Whitehead,  professor;  number  of 
students,  110;  tuition.  1200;  fees,  about 
176. 


glneerlng.  College  Park,  Md.  B.  S.  de- 
gree; 10  professors  and  instructors; 
Myron  Creese,  professor;  number  of 
students.  45;  tuition,  13SS  (Includes 
board  and  lodging), 

Masiachtuctts: 

Harvard  University,  Harvard  Engineer- 
ing School.  Cambridge  38.  Mass.  S.  B. 
degree;  6  professors  and  instructors; 
Comfort  A.  Adams,  professor;  number 
of  students,  80;  tuition,  1200. 

Massachusetts  Institute  of  Technology, 
Electrical  Engineering  Department; 
Cambridge,  Mass.  B.  S.  degree;  21  pro- 
fessors and  instructors;  Dugald  Caleb 
Jackson,   professor;   tuition,  1300. 

Tufts  College  Engineering  School,  Tufts 
College.  67.  Mass.  B.  S,  degree;  4  pro- 
fessors and  Instructors;  M.  S.  Munra, 
assistant  professor;  number  of  stu- 
dents.  IBS:   tuition,  1225:   fees,   125. 

Worcester  Polytechnic  Institute  Depart- 
ment of  Electrical  Engineering.  Wor- 
cester. Mass.  B.  S.  degree;  7  prbfea- 
i  and  instructors;  H.  S.  Smith,  pro- 


fess. 


mber    of    students,    ISO; ' 


.   1200. 

Uithigun; 

Michigan  Agricultural  College,  Depart- 
ment of  Electrical  Engineering.  East 
Lansing,  Mich.  B.  S.  degree;  5  profes- 
sors and  Instructors;  A.  R.  Sawyer. 
professor;  number  of  students,  148;  tui- 
tion, free:   Incidental   fees.   160  to  176 

University  of  Detroit,  Engineering  De- 
partment 350  E.  Jefferson  Ave.  De- 
troit. Mich.  5-year  course;  B.  S.  and 
B.  E.  E.  degrees;  2  professors;  H.  O. 
Warner,  professor:  number  of  students, 
46;    tuition.    1125,   matriculation  fee     16 

University  of  Michigan.  College  of 
Engineering  and  Architecture,  Ann  Ar- 
bor, Mich.  B.  S.  degree;  IS  professors 
WJ*   instructors^;    J.    C.    Parker,   profes- 

fesidents"."' 

MfoMMte.' 

University  of  Minnesota,  College  of 
Engineering  and  Architecture,  Minne- 
apolis, Minn.  B.  E.  E.  degree;  1  pro- 
fessors and  instructors:  G.  D.  Shepard- 
son.  professor;  number  of  students.  343; 
tuition.  190  for  residents  of  Minnesota; 
1120    for  nonresidents. 

MiuiitipH: 

Mississippi  Agricultural  and  Mechanical 
College,  School  of  Engineering,  Agricul- 
tural College.  Miss.  B.  S.  degree:  2 
professors;  L.  L.  Patterson,  professor; 
'  number  of  students,  44:  tuition  free  to 
residents   of  Mississippi. 

Miiiouri: 

University  of  Missouri,  School  of  Engi- 
neering, Columbia.  Ho.  B.  S.  degree; 
3  professors  and  Instructors;  A.  C.  Lan- 
ier, professor;  number  of  students,  181; 


<,  140. 
ratty,    i 


Washington  Onlverslty.  School  of  Engi- 
neering, St.  Louis.  Mo.  B.  8.  degree: 
3  profeesors  and  Instructors;  Walter  L. 
Upson,  professor;  number  of  students. 
80;  tuition  and  fees,  11*0  approximately. 

M,  tit  ant: 

Billings  Polytechnic  Institute,  Electrical 
Department.  Polytechnic  P.  O.,  Mont. 
Associate  degree;  Glenn  E.  West,  pro- 
fessor: number  of  students.  IB;  tui- 
tion,  1440;   laboratory  fee,   16. 

Montana  State  College.  Electrical  Engi- 
neering Department,  Boieman,  Mont. 
B.  S.  ilegree;  2  professors;  J.  A.  Thaler, 
professor;  number  of  students,   82;  tui- 


neerlng.    _._.  

S.  degree;  4  professors  and  Instructors: 
O,  J.  Ferguson,  professor:  number  of 
students.  206:  tuition  free:  laboratory 
and  incidental  fees  normal. 

University  of  Nevada,  College  of  Engi- 
neering. Department  of  Electrical  En- 
gineering, Reno.  Nev.  B.  S.  degree;  I 
professors:   Stanley  G.  Palmer,  profes- 


fre 


9  vary  from  11  t 


110. 


neerlng    Department,    Durham,    N. 

B.  S.  degree;  1  professors  and  Instruct- 
ors: L.  W.  Hitchcock,  professor;  num- 
ber of  students,   ST;  tuition,   175;   fees. 
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degree;    3  professors  and   tn- 

,     James    C.    Peet.    professor; 

number  of  students,  EO;  tuition,  1180 
for  resident*  of  New  Jersey ;  J2G0  (or 
nonresidents. 
Princeton  University,  School  of  Electrical 
Engineering.  Princeton,  N.  J.  Only  a 
1  year  post-graduate  course;  E.  E.  de- 

Ru titers  College,  Department  of  Elec- 
trical Engineering,  New  Brunswick.  N. 
J.  B  S.  degree;  Frank  F.  Thompson, 
professor;  number  of  students,  58;  tui- 
tion,  $160;  fees,  HO. 

Stevens  Institute  of  Technology,  Depart- 
ment of  Electrical  Engineering.  Castle 
Point.  Hoboken,  N.  J.  M.  E.  degree; 
5  professors  and  Instructors;  Louis 
Alan  Haseltine,  professor;  number  of 
Students.  860;  tuition,   32TE;  fees,  376. 

Now  Mttico: 


'lng.  Department  of  Electrical  Engi- 
neering,   State    College.    K.    M.      B.    3, 

degree;     2    professors    and    " — ' * 

R.   W.   Goddard.   pr"— 
students.   20;   tutttoi 

Nno  York; 

Columbia  University.  Schools  of  Mines, 
Engineering  and  Chemistry,  New  York 
City.  8-year  courae;  E.  E.  degTee:  4 
professors;  Walter  I.  Slichter.  profes- 
sor; number  of  students,  27;  tuition  and 
fees.   3326. 

Cooper  Union  for  the  Advancement  of 
Science  and  Art,  8th  St.,  and  4th  Ave.. 
New  York  City.  4-year  day  course,  E- 
ycar  evening  course."  B.  S.  degree;  3 
professors  and  Instructors;  Francis  M. 
Hart  man.  professor;  number  of  stu- 
dents   (day)    45,    (evening)    £72:   tuition 

Cornell  University,  College  of  Engineer- 
ing. Ithaca,  N.  T.  E.  E.  degree;  11 
professors  and  instructors;  Alex  Gray 
and  V.  Karapetoff.  professors:  number 
of  students.  226;  tuition,  3200. 

New  Tork  University.  College  of  Engi- 
neering. University  Heights,  New  York, 


Miller,  professors; 
,.r__.    fU0 


mber  of  students. 


Polytechnic    Institute    or    Brooklyn,    De- 

Strtment  of  Electrical  Engineering, 
rooklyn,  N.  T.  E,  E.  degree;  4  pro- 
fessors and  Instructors:  Bobln  Beach, 
associate  professor  and  acting  head 
of  department:  number  Of  students, 
100;  tuition.  (260. 

Rensselaer  Polytechnic  Institute,  Derail- 
ment of  Electrical  Engineering.  Troy. 
N.  Y.  4-year  course,  E.  E  degree; 
graduate  courses.  1-year.  M,  E.  E.  de- 
gree; 3-year.  D.  E.  rtogree:  0  profes- 
sors and  Instructors;  W.  L.  Rohb.  pro- 
fessor: number  of  students.  265:  tui- 
tion, 12E0. 

Synuiuse  TTnlversltv,  L.  C.  Smith  College 
of  Applied  Science.  Syracuse.  N.  Y.  E. 
E,  degree;  3  professors:  W.  P.  Graham, 
professor;  number  or  students.  110:  tui- 
tion.   1314. 

Union  College.  Departments  of  Electrical 
Engineering.  Schenectady.  N.  Y.  B.  S 
degree;  Ernst  J.  Berg,  professor:  num- 
......   „.   ....j—..     ....   ,.....__    lnd   (eeB 

North  Carolina: 

North  Carolina  State  College  of  Agri- 
culture and  Engineering.  Department 
of  Electrical  Engineering,  West  Ral- 
eigh. N.  C.  B.  E  degree:  3  professors 
and  instructors:  W.  Hand  Browne.  Jr.. 
professor;  number  of  students.  165:  tui- 
tion and  fees.  8330  (thin  also  Includes 
room  rent,   board  and  uniform). 

Trinity  College.  Department  or  Engineer- 
ing. Durham.  N.  C.  A.  B.  decree:  3 
professors  and  instructors;  C.  W.  Ed- 
wards, acting  professor;  number  of  stu- 

Unlversltv  of  North  Carolina,  Department 
of  Electrical  Engineering.  Chapel  Hill. 
N.  C.  B.  8.  degree:  3  professors  and 
instructors;  P.  H.  Daggett,  professor; 
number    of    students,    97;    tuition,    880: 


.      .  .._ ..    degrees;    D.    R.    Jenklm 

professor;  tuition  and   fees,   320  to  |! 
per  semester. 


Okie! 

Case  School  of  Applied  Science,  Cleve- 
land, Ohio.  B.  S.  degree:  6  professors; 
H.  B.  Dates,  professor;  number  of  stu- 
dents, ISO:  tuition,  3300. 

Municipal  University  of  Akron,  Engineer- 
ing College,  Akron,  Ohio.  E-yeai 
course;  E.  E.  degree;  J.  T.  Walther, 
professor:  number  of  students,  10;  tui- 
tion, 320  for  residents,  3120  for  nonreel- 

Ohlo  Northern  University,  College  or 
Engineering,    Ada,   Ohio. 

Ohio  State  University.  Department  or 
Electrical  Engineering,  College  or  En- 
gineering, Columbus,  Ohio.  B.  E.  E. 
degree:  8  professors  and  Instructors:  F, 
C.  Caldwell  and  C.  A.  Wright,  profes- 
sors; nhmber  of  students,  370;  tuition, 
330  for  residents  of  Ohio,  360  for 
residents. 

University  of  Cincinnati,  College  of  Engl' 
nee  ring  and  Commerce,  Cincinnati. 
Ohio.  5-year  course;  E.  E.  degree:  ( 
professors  and  Instructors;  A.  M.  T"" 
son,  professor;  tuition.  3200.  The  .. 
operative  course  Is  given  hers:  each 
student  spends  half  of  his  time  In  the 
i  actual  practice  of  engineering,  and  half 
In  attendance  at  the  university. 

Oklahoma: 

Oklahoma  Agricultural  and  Mechanical 
College,  Department  of  Electrical  Engi- 
neering, Stillwater,  Okla.  B  S.  de- 
gree; I  professors  and  Instructors;  W. 
C.  Lane,  professor;  number  of  students. 

University  or  Oklahoma,  School  of  Elec- 
trical Engineering,  Norman.  Okla.  B. 
S.  degree;  4  professors  and  Instructors; 


Oregon  Agricultural  College.  Department 
of  Electrical  Engineering.  School  of 
Engineering.  CarvaJlls,  Ore.  B.  S.  de- 
gree: 8  professors  and  instructors:  R. 
H.  Dearborn,  professor:  number  of  stu- 
dents, 220:  tuition  free;  laboratory  fees, 
W. 

Ptmwyhomia: 

Bucknell  University,  Department  of  Elec- 
trical Engineering,  Lewiaburg-,  Pa,  B. 
S.  degree:  4  professors  and  Instructors: 
W.  K.  Rhodes,  profesor;  numher  of  stu- 
dents. 90;  tuition.  32E2  Including  room; 
fees.  318  per  semester. 

Carnegie  Institute  of  Technology,  Depart- 
ment or  Electrical  Engineering,  Pitts- 
burgh. Pa.  B.  S.  degree:  E  professors 
and  Instructors;  A.  J.  Wurts.  profes- 
sor:  number  of  students,   IIS;   tuition. 

Drexel  Institute.  Department  of  Elec- 
trical Engineering,  Philadelphia.  Pa. 
B.  S.  degree;  1  professors:  Robert 
Dfsque.  profeasor;  number  of  students. 
SO;  tuition.  1100. 

Lata vet te  College.  Denartment  or  Elec- 
trical Engineering.  Easton.  Pa.  B.  8. 
degree;  Morland  King,  associate  pro- 
fessor: 1  instructor:  number  of  stu- 
dents. En;  tuition.  3250:  laboratory  fees. 
IE  to  315  per  *eme*ter. 

Lehigh  TTnlversltv.  Deportment  or  Elec- 
trical Engineering.  Bethl»hem.  Pa.  E. 
K.  degree;  It  professors:  Wm.  Estv.  pro- 
fessor: number  of  students.  I2E;  tui- 
tion. 3300-  registration  fee.  »10. 

Ponnsvlvanla  Stote  College,  D-pnrtment 
of  Electric!  Engineering.  Stst-  Col- 
lege. Pa.  B.  S.  decree  IS  professors 
and  Instructors:  C.  L.  Klns'on.  profes- 
sor;  number'  or  students.   430:   tuition, 

ice. 

Swarthmnre  College.  Engineering  Depart- 
ment. Hwarthmore.  Pa.  B  A  deirree: 
one  professor — Lewis  Fusselt:  num- 
ber of  students.  28;  tuition  and  fees. 
S2K0. 

University  of  Pennsvlvani".  Towne  Fclen- 
tlflc  School.  Phllndelphla.  Pa.  P..  S. 
degree:  4  professors  and  Instructor*: 
Harold  Pender,  nrofesaor:  mmW  of 
students.  120:  tuition  and  fee*.  Man. 

University  of  Pittsburgh.  School  of  Engi- 
neering.  Pittsburgh    Pa. 

VUlnnova  Colleee.  Vlllannv*  Pihenl  nf 
Technology.  Vlllsnova.  Pa.  R.  S  de- 
gree: 2  professors  snd  lns<ructors: 
Chas.  A.  McOeeh"n,  professor?  num- 
of  students.   SO:   tuition   and   fees. 


1600. 

Shadi  Itlond: 

Rhode  Island  State  College,  Department 
or  Electrical  Engineering,  Kingston,  R. 
I.  B.  S.  degree;  a  professors:  W.  An- 
derson, professor:  numher  or  students. 
40:  tuition  free  to  residents  or  Rhode 
Island. 

118 


South  Carolina: 


University  of  Tennessee.  College  of  Engi- 
neering, Knoxville,  Tenn.  B.  s.  degree; 
Chas.  A.  Perkins,  professor;  number  of 
students,   40;   tuition   free;   fees,  about 


„,    College   Station.    Tex.      _.    „. 

degree;  S  professors  and  Instructors;  F. 
C.  Bolton,  professor;  number  of  stu- 
dents,   268;    tuition   free;   fees.  340. 

The  Rice  Institute,  Houston,  Tex.  B.  a. 
degree;  2  professors  and  Instructors; 
number  of  students,  SO;  tuition  free. 

University  of  Texas.  Department  of  Elec- 
trical Engineering.  University  Station. 
Austin,  Tex.  B.  S.  degree;  4  profes- 
sors and  instructors;  J.  M.  Bryant,  pro- 
fessor; tuition  free;  nominal  laboratory 

Vermont: 


4    professors    and    Instructors; 
Freedman,  professor. 

University  of  Virginia,  Department  of 
Engineering,  School  of  Electrical  En- 
gineering, University,  Va.  E.  E,  de- 
gree; Walter  Sheldon  Rodman,  profes- 
-umber   of   -*"' "'■    •--•"-- 

n- resident 

Virginia  Military  Institute,  Lexington. 
Va.  3-year  course;  B.  S.  degree;  1  pro- 
fessors and  Instructors:  Col.  Francis 
Mallory,  professor;  number  of  students, 
ES;  tuition  and  fees,  1865  (Including 
board  and  lodging). 

Virginia  Polytechnic  Institute.  Electrical 
Engineering  Department.  Black  burg. 
Va.  B.  S.  degree;  2  professors  and  In- 
structors: S.  R.  Prltchard,  professor; 
number  of  students,  181;  tuition, 
34S2.EO;  Includes  heat,  light,  contingent, 
uniform,    meals  and   laundry, 

WaiMineton; 

University  of  Washington.  Department  of 
Electrical  Engineering,  College  of 
Engineering.   Seattle.   Wash.      B.  S.  de- 

Eee;    7   professors    and    instructors;    C. 
Magnusson,     professor;     number    Of 
students,   £08;   tuition,    (10  per  quarter. 

Washington  State  College.  Department  of 
Mechanical  and  Electrical  Engineering, 
Pullman,  Wash.  B.  S.  degree;  3  pro- 
feasors  and  Instructors;  H.  V.  Carpen- 
ter, professor;  number  of  students,  147. 

Witt  Virginia: 

West  Virginia  University.  Department  of 
Electrical  Engineering,  College  of  Engi- 
neering, Morgan  town,  W.  Va.  B.  8. 
end  M.  S.  degrees;  2  professors;  A.  H. 
Forman.  professor;  number  of  students, 
BO:  tuition.  (24  for  residents  of  West 
Virginia,    1100   for   nonresidents. 

nVtlMWBSI 

Marquette  Untversltv,  College  of  Applied 
Science  and  Engineering.  Milwaukee. 
Wis.  E-year  co-operative  course:  B. 
E.  degree;  4  professors  end  Instructors; 
John  F.  H.  Douglas,  professor:  num- 
ber of  students,  87;  tuition.  3100.  Co- 
operative students  attend  classes  for  1 
weeks  and  for  2  weeks  work  In  shops. 

School  Of  Engineering  or  Milwaukee,  Col- 
lege of  Electrics!  Engineering.  171 
Broadway,  Milwaukee.  Wis.  Course,  IS 
months,  or  12  terms  of  3  months  each: 
B.  8.  degree;  10  professors  and  In- 
st motors ;  C.  G.  Brown,  professor: 
number  or  students.  404;  tuition,  1350 
first  year;  1225  others  years. 

University  of  Wisconsin,  Department  of 
Electrical  Engineering.  College  of  Engi- 
neering, Madison.  Wis.  B.  8.  degree: 
12  professors  and  Instructors;  Edward 
Bennett.  J.  T.  Rood,  C.  M.  Janskv,  pro- 

"«r  of  stud*-"    """ 

,_„  ..  ...jidents"  of  W 

to  nonresident 

Wyoming. 

University  of  Wyoming,  Division  of  Me- 
chanical and  Electrical  Engineering, 
Laramie,  Wyo.  B.  S.  degree;  3  profes- 
sors: E.  G.  Hoefer,  professor;  number 
of  students,  30;  tuition,  111. 
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MeGlU   University,   Department   of   Elec 

S.  degree;  S  professors  and  Instructors. 
Professor  Herat;  number  of  students, 
112;    tuition.    «Iu. 

Queen's  University.  Kingston.  Ont.  _. 
S.  degree:  2  professors — D.  M.  Jemmett 
and  II.  L.  Davis:  number  of  students. 
SO;  tuition  and   fees,   1106   to  1125. 

University  of  Alberta.  Department  of 
Electrical  Engineering.  Edmonton,  Alta. 
B.  S.  degree;  number  of  students.  S: 
tuition,  176-  (Only  two  years  of  course 
now  given;  third  year  begins  In  fall  of 
1921,  when  full  professor  will  be  ap- 
pointed}. 

University  of  Manitoba.  Department  of 
Electrical  Engineering.  Winnipeg.  Man. 
B.  s.  degree;  1  professors;  E.  P.  Feth- 

■  eretonhaugh,  professor;  number  of  stu- 
dents, 12u;  tuition,  First  year  156.  sec- 
ond year  18B,  third  and  fourth  years, 
WO. 

Unlvirsity  of  New  Brunswick,  Depart- 
ment of  Applied  Science,  Fredericton, 
N.  B.  B.  S.  degree;  9  professors  and 
Instructors;  A.  Foster  Balrd.  professor; 
number  of  students,    26;    tuition,    176. 

University  of  Toronto,  Faculty  of  Applied 
Science  and  Engineering,  Toronto,  Ont. 
B.  A.  Sc.  degree;  4  professors  and  in- 
structors: T.  R.  Roseburgh.  professor; 
number  of  students,   216;  tuition,  (120. 

Schools  and  Colleges  Giving  Special 
Courses,  Evening  Schools.  Trade  and  Vo- 
cational Schools,  The  following  list  of 
schools,  grouped  geographically,  Includes 
those  schools  giving  courses  of  leas  than 
collegiate  grade,  such  as  two-year  courses 
that  do  not  lead  to  a  degree,  or  evening 
courses  for  practical  men.  Trade  schools 
it  of  which  give 


)  also  Included.     It  will  1 


day  c 

This 

having  electrical 

of  those  In  which  the  course  is  a  pi 

one  on  the  order  of  a  trade  school   _ 

Evening  courses  of  similar  nature  are  also 
given.    The  information  given  has  " 
-alned    from   replies   to   letters   ser 


t  to  thi 


,  Tuskegee  Institute,  Ala.  Three- 
year  course  In  applied  electricity  for 
colored  men. 

University  of  Alabama,  College  of  E 

neerlng.      University,      Ala.       Two-year 
course  given  during  the  day. 
Arisen*; 

University  of  Arizona.  College  of  Mine* 
and  Engineering,  Department  of  Elec- 
trical Engineering,  Tucson,  Aril.  Eve- 
ning course. 


..._ „. f  Electrical  Engi- 
neering. Fayettevllle.  Ark.  Courses  in 
power-plant  engineering  and  elemen- 
tary electrical  engineering  given  during 
the  day. 

California: 

California^  School  of  Mechanical  Arts, 
ISth  and  Utah  Sts.,  San  Francisco.  Cal. 
(Affiliated  with  the  Wllmerding  School 
of  Industrial  Art  a.  J  Day  classes:  4- 
year  course;  general  and  apprentloe 
courses  which  Include  all  kinds  of  elec- 
trical machinery  construction,  auto  ig- 
nition, conduit  work,  and  wiring;  tui- 
tion free;  number  of  students.   85. 

The  Preston  Schol  of  Industry,  lone,  Cal., 
post  office,  Waterman,  Cal.  One-year 
course  in  practical  electricity. 

Wllmerding  School  of  Industrial  Arts, 
San  Francisco,  Cat.  See  California 
School  of  Mechanical  Arts. 

Colorado  i 

University  of  Colorado,  College  of  Engi- 
neering, Department  of  Electrical  Engi- 
neering, Boulder,  Colo.  Electrical 
courses  for  disabled  soldiers  under  Fed- 
eral Board  for  Vocational  Education. 
Special  day  classes  In  residence 
throughout  the  year. 


Boardman  Trade  School,  95  Broadway, 
New  Haven,  Conn.  Day  classes;  Bi4- 
year  course  for  apprentloes;  evening 
class  on  electrical  theory  for  practical 
electricians;  tuition,  free  to  residents  of 
New  Haven. 


Hilly er  Institute,  Educational  Department 
of  the  Y.  M.  a  A.,  Hartford,  Conn.  A 
12-week  .evening  course  In  electricity, 
both  a-c.  and  a-c. 

State  Trade  School,  New  Britain,  Conn. 
Day  and  evening  classes;  S  year  coursi 
for  apprentices  In  house  wiring,  main- 
tenance work,  motor  and  generator  re- 
pairing, etc.;  tuition,  free  to  resident* 
of  Connecticut;  number  of  students,  SB. 


of  Colt 


theoretical 

of  electric- 

'He    In    electrical   shop 


course  In  the 

Ity    and    a    o ...     ........ 

work,  wiring,  armature  winding,  motor 
and  generator  repairs,  etc. ;  evening 
course  in  radio. 

Giergia: 

Georgia  School  of  Technology,  Electrical 
Engineering,  Department,  Atlanta,  Qa. 
Evening  course  In  practical  elementary 
electricity. 

Illinoit: 

Ambu  Engineering  Institute.  2632  Prairie 
Ave.,  Chicago,  111.  Day  and  evening 
classes  In  automotive  electricity.  Day 
course  (8  weeks)  tuition  J1T5.  Evening 
course  (24  weeks). 

Armour  Institute  of  Technology,  Depart- 
ment of  Electrical  Engineering.  3300 
Federal  St,  Chicago,  111.  Evening 
-  courses  In  elementary  and  theoretical 
electricity, 

Bradley    Polytechnic    Institute,     Science 

Division,  Peoria,  111.     Two-year  eo 

11    professors'  and    Instructors;    J 
M.     Constance,     professor;     numbe 
students,  10:  tuition,  (76;  fees,  121.  Also 
one -year     day     course     and     evening 

Central  T.  M.  C.  A.  Technical  School, 
Chicago,  III.  Evening  classes  In  Illumi- 
nating engineering  and  applied  elec- 
tricity. 

Chicago  Central  Station  Institute.  72  W. 
Adams  St..  Chicago,  III.  One-year  spe- 
cial course  combining  classroom  in- 
struction and  practical  experience  In 
the     supporting     companies; 

high-school  graduates.     The 

eludes  the  study  of  electrical  theory 
applied  more  directly  to  the  central- 
station  Industry.  Salary  received  while 
taking  this  course,  180  to  176  per 
per  month.    Tuition,  tlO  per  mou"- 

Chlcago   Public   High   Schools.     E\ „ 

classes;  courses  In  wiring,  electrical 
maintenance,  armature  winding,  elec 
trio  shop  practice;  tuition  free;  regis- 
tration fee,  11.  Day  classes  In  regular 
high  school  course  cover  same  subjects; 
tuition  free.  Given  at  following 
schools:  Crane,  Lane,  Lake,  Phillips, 
Englewood,  Austin,  Senn,  Harrison, 
Schurs,  Tllden  and  Bowen.  Also  day 
school  part-time  course  In  automobile 
mechanics,  Including  electric  vehicles, 
at  South  Division  Continuation  School. 

Coyne  Trade  and  Engineering  Schools. 
19-51  E.   Illinois  3k,   Chicago,   n        Dr,y 


Arsenal  Technical  Schools.  Indianapolis. 
Ind.        Two-year      general      electrical 

University  of  Notre  Dame,  Department 
of  Electrical  Engineering.  Notre  Dame, 
Ind.    Two-year  course  given  during  the 

Iowa  State  College,  Electrical  Engineer- 
ing Department.  Ames,  Iowa.  Evening 
and  summer  courses  for  artisans  only. 

Katumti 

Haskell    Institute,    United    States   Indian 
Training      School,      Lawrence,      Kane. 
construction  and 
otors,  trans  form - 


ictical  caring  for  n 


Louisiana  Industrial  Institute.  Rub  ton. 
La.     Two-year  course;   B.  I.   degree. 

Tulane  University  of  Louisiana,  Collage 
of  Technology,  New  Orleans,  La.  Even- 
ing course  tor  electricians  and  power- 

Maryland:  ' 

The  Johns  Hopkins  University,  Depart- 
ment of  Engineering,  Baltimore,  Md. 
Evening  course  in  elementary  theory 
and  practice. 


Masiickvietti; 

Beverly  Evening  Industrial  School,  Bev- 
erly. Mass.  Evening  courses  in  care 
operation  and  repair  of  generators  and 
motors  (a-c  and  d-c.)  for  men  em- 
ployed at  trade   during  day. 

New  Bedford  Vocational  School,  Acushnet 
m™  "2£  Cannon  St.,  New  Bedford, 
Mass.  Four-year  day  course  on  funda- 
mental principles  of  electricity,  eleetrleal 
?i.tofe    *nd    appliances,    construction. 


testing  and  care  o.  ...„,„.   allu  B„,iBra_ 

— s,   telephones,   batteries  and  swltch- 

-•        classes  in  house  wlr- 

ir    beginners    and    for 

-  •-"-     Tuition  free. 


boards.     E\ 

Ing    and    radio 

man  already  In  „.„  ,.=^,„.     imuon  iree 

TM™eClJnll*i   Hlsh    Soh«*    Springfield; 

£9!K  _2n.£"ve?r  counte  in  general  elec 

2™**.*°**'  S^o  evening  trade  schoo 


Woi 


isurements  and  automobile  ignition 
Boys  Trade  School.  Electrical 
""   " '-■ Day  and 


Department.  Worcester 
evening  classes;   4-year  ut   con  mo   m 
electrical  work  for  boys  over  ™"  even 
log    classes    In    electricity   for   men    al- 


Detroit  Institute  of  Technology,  School 
of  Engineering,  Detroit  Y.  M  c  A 
Detroit,  Mich.  Day,  evening  Md  sum": 
mer  claasea;  one-year  day  course  and 
two-year  evening  course  In  electrical 
technology;  short  courses  In  armiYure 
winding,  wiring,  automotive  electricity, 
elementary  electricity  and  magnetism, 
d-c.  and  a-c.  machinery,  and  radio- 
number  of  students,  15;  tuition,  1220 

Minnaietn:. 

W,U4am..Hl>od  Dupwoody  Industrial  Insti- 
tute. Minneapolis,  Minn.  Day,  evening 
extension  and  part-time  classes.     Reg^ 


school  graduates 

mentary    and    pri „.     ..„, 

free    to    residents    of    Minn* 


work;    tuition. 


Short  day   c 


i   of   1 


iths  in  practical  work  for  mechanics 

18  who  have  had  experience  In  the 

>ldents    of 


trade:     -^-- .......     ,.  <:„     IL>t     i^iuunm     oi 

Minnesota;  fees,  registration,  IB;  labo- 
ratory fee  15  per  month:  tuition  and 
nonresidents.  130  per  month. 
"""■■»"  *■—  men  employed  In 
elementary  prin- 
■"— I  work.     Also 


Evening   classes    for 


electrical    Industries 
clples  and  some  pr. 
part-time   courses   similar 
regular  day  school. 
University     of    Minnesota.     Minneapolis, 


Okalona  Industrial  School,  Okalona.  Miss 
Four-year  trade  course  In  engineering 
subjects;   electrical  work  given  In  last 


tical  day ,.....„ 

students.  110.  Evening  classes  In  elec- 
trical principles,  wiring,  and  armature 
winding;  tuition  120  a  season  for  two 
evenings  a  week;  »40  for  4  evenings  a 
week;  number  of  students,  140. 
Washington  University.  School  of  Engi- 
neering, St.  Louis.  Mo.  Evening  course. 

Billings  Polytechnic  Institute,  School  of 
Engineering.  Polytechnic  P.  O.,  Billings, 
Mont.  Day  classes;  four-year  course 
in  elementary  electrical  engineering; 
tuition  1440;  number  of  students,  20. 
Also  day  courses  in  academic  and 
practical  electricity. 

Not.  Sortn: 

College  of  Technology,  Newark.  N.  J. 
Special  course  for  vocational  training 
of  wounded  soldiers. 

Evening  Technical  and  Industrial  High 
School.  Jersey  City,  N.  J.  Evening 
classes  for  residents  of  Jersey  City  en- 
gaged in  the  trade;  three-year  course: 
also  short  courses  (3  to  8  months)  in 
fundamentals,  wiring,  motors  and  gen- 
erators, measurements,  etc.;  number  of 
students.  188. 

Newark  Technical  School,  387  High  St, 
Newark,  N.  J.  Four- year  evening 
course  In  technical  electricity  for  high 
school  graduates;  tuition,  125  per  year. 

School  of  Industrial  Arts.  Trenton,  N.  J. 
Evening    classes;     four-year    course    in 

electrical    engineering;    tuition    r ' 

for  residents  of  Trenton. 
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New  Mixico: 

New   Mexico   College    of   Agriculture    and 

Mechanical   Arts.    State  College,    N.    M. 

Two-year    day     course     In     automotive 

electricity. 
Ntm  York: 
Baron  de  Hlrsch  Trade  School.  222  K.  64th 

St..    New   York,   N.   Y.     Six-month   day 

course  In  wiring-.    Classes  open  only  to 

Jews.   IS  years  of  ace;  tuition  free. 
Brooklyn    Evening   Technical    and    Tradi 

School.     7th     Aver -J     "■•-     a 

Brooklyn.   N.   T.: 

wiring   and    inatal 

In  electrical  engineering. 
Brooklyn    Vocational    School    for    Boys, 


Elm  Vocational  School.  Buffalo,  N.  T. 
Two-year  day  course  includes  automo- 
tive electricity;  evening  trade  courses 
for  iournoymen  and  apprentices  In  the 
trades:  tuition  free;  number  of  stu- 
dents  (day)  46,    (evening)  76. 

Mechanics  Institute,  30  W.  44th  St.,  New 
York,  N.  Y.  Evening  classes  for  men 
encaged   In   trade   during   day;   tuition 

Murray  Hill  Vocational  School,  237  E. 
27th  St..  New  York.  N.  Y.  Day  and 
evening  course  on  practice  and  theory: 
tuition  free;  number  of  students  (day) 
160,  (evening)  160. 

New  York  Electrical  School,  29  W.  17th 
St.,  New  York,  N.  Y.  Day  and  night 
classes  in  theoretical  and  applied  elec- 
trical engineering1  and  Installation  and 
maintenance  work,  also  automotive 
electricity:  tuition.  1130. 

New  York  Public  High  Schools,  New 
York  City.  Evening  classes  In  electri- 
cal Installation  and  practice.  Length 
of  course  120  evenings.  Given  In  1G 
schools  throughout  the  city. 

New  York  Trade  School.  First  Ave.,  67th 
and  68th  Sts..  New  York.  N.  Y.  Day 
and  evening  classes  in  electrical  wir- 
ing; 14-week  day  course:  evenings 
three  terms  of  6  months  each;  tuition, 
day  (80;  evening  320  per  terma;  number 
of  students,  130. 

Pratt  Institute,  School  of  Science  and 
Technology,  Brooklyn,  N.  Y.  Two-year 
course;  s  professors  and  Instructors: 
A.  L.  Cook,  head  of  dept.;  number  of 
students.  144;  tuition.  1117.  Also  even- 
ing course  in   elementary  electricity. 

Rochester  Athenaeum  and  Mechanics  In- 
stitute. Rochester.  N.  Y.  Two-year  day 
courses  In  Industrial  electricity  and 
electrical  construction:  tuition,  H60. 
Evening  classes  in  electricity,  tuition 
nominal. 

Saunders  Trade  School,  Yonkers,  N.  Y. 
Day  classes;  4-year  and  a  2-year  tech- 
nical course  in  electrical  design;  tuition 


free 


:   |120   t 


CBidlT, 


1  Installation. 
North  Dakota: 
North  Dakota  School  of  Science.  Wahpe- 


In  wiring  and  Installation:  simlla 
course  In  telephony;  12-week  course  I 
auto  Ignition  systems:  evening  class  1 
telegraphy. 

Oku,; 

East  Technical  High  School.  Cleveland 
Ohio.  Day  and  evening  classes  In  elec 
trlcal  theory,  practical  conatructloi 
testing  and  design;  day  course  open  t 
high-school  students;  tuition  free:  num 
"-PO*  students  (day)  66.  (evening)  l»i 


Ohio  Mechanics 

.  professor;  : 


Incinnf 


degree;     V.    E. 
.  .    .  ....  nber  of  students, 

40:  tuition,  180. 
Toledo  University,  College  of  Industrial 
Science,  Toledo.  Ohio,  Two-year  course 
In  electrical  engineering,  both  day  and 
evening  school;  also  first  2  years  of 
atandard  4-year  electrical  engineering 
course.     Number  of  students,   SO;   tul- 


den( 


)   residents; 


Trades  High  School,  Columbus,  Ohio. 
Day.  evening  and  co-operative  courses 
In  fundamental  and  practical  electrical 
work;   tuition   free. 


Y.    M.    C.    A..    Department    _.    . 

Elm  and    Canal  Sts.,   Cincinnati,   unio. 
Two-year  evening  course  in  electricity; 


Carnegie  Institute  of  Technology,  Divi- 
sion of  Industries.  Schenley  Park, 
Pittsburgh,  Pa.  Day  and  evening 
classes  In  electrical  wiring;  2-year  day 
course;  4-year  evening  course.  Special 
day  and  evening  courses  for  men  with 
considerable   experience   In  the  trade. 

Drexel  Institute,  32nd  and  Chestnut  Sts.. 
Philadelphia,   Pa.     Evening   alasses;   2- 

short  courses  In  electricity  and  magne- 
tism; direct  currents  and  alternating 
currents;  power  transmission:  power- 
plant  engineering:  applied  electricity; 
practical  telephony;  tuition,  one  even- 
ing weekly,  per  term  of  4«  months, 
115.  each  additional  evening,  per  term, 
37.60;  matriculation  tee,  310. 

Thaddeus  Stevens  Industrial  School  of 
Pennsylvania,  ]Lan  caster.  Pa.  Three - 
year  course  on  fundamentals  of  elec- 
tricity and  practical  applications. 

Williamson  Free  School  of  Mechanical 
Trades.  Williamson  School  P.  O.  (Del- 
aware County).  Pa.  Three-year  course 
In  steam  and  electrical  operating  en- 
gineering. 

TtmuMf. 

Crockett  Technical  High  School,  Mem- 
phis, Tenn.  Two-year  day  course  on 
fundamentals  of  electricity  and  practi- 
cal applications;  2-month  evening 
course,    similar   but   condensed. 

University  of  Tennessee.  College  of  En- 
gineering. Knoxville,  Tenn.  Evening 
courses  for  artisans. 

Agricultural  and  Mechanical  College  of 
Texas.  Department  of  Electrical  Engi- 
neering, College  Station.  Tex.  Two- 
year  day  course  for  electricians. 

OrubQs  Vocational  College.  Arlington. 
Tax.  Eight-week  day  course  In  auto- 
motive electricity;  number  of  students. 
26:    tuition,   110. 

Virginia: 

The  Miller  Manual  Labor  School  of  Albe- 
marle County,  Miller  School,  Va.  One- 
year  course  In  general  electricity. 

St.  Paul  Normal  and  Industrial  School, 
Lawrenceviile,    Va.      Three- year    trade 


Virginia  Mechanics'  Institute. 

Va.     Evening  classes:  two-year  e 

tlcal    electricity;    also    separate    c 
In     elementary     electricity;     d-c. 


Boys'  Technical  High  School,  345  Virginia 
St..  Milwaukee.  Wis.  Day  and  evening 
classes;  special  trade  course  In  electri- 
cal work  for  boys  of  11;  tuition  free  to 
resident   students. 

School  of  Engineering  of  Milwaukee.  Mil- 
waukee, Wis.:  Institute  of  Electrotoch- 
nlcs;  course  equivalent  to  technical  high 
school  course.  School  of  Practical  Elec- 
tricity; practical  course  for  boys  and 
young  men.  School  of  Automotive 
Electrotechnlcs;  course  for  automobile 
and  aircraft  electricians.  School  of 
Electrical   and    Mechanical    Drafting:    6 

Stout  Institute.  Industrial  Arts  Depart- 
ment. Menomonie.  Wis.  Day  classes; 
course  In  practical  electricity;  two- 
year  course  offered  to  Journeymen 
tradesmen:  both  to  prepare  men  to 
teach   In   the  vocational  schools   in   the 


Writ  Virginia: 

West  Virginia  University,  Department  of 
Electrical  Engineering,  College  of  En- 
gineering. Morgan  town,  W.  Va.  Even- 
ing  courses  for  practical  electricians. 

Canada: 

Acadia  University,  Applied  Science  De- 
partment. Wolfville.  N.  S.  Two-year 
course;   tuition.   1123. 

Central  Technical  School.  Llpplncott  and 
Hardbord  Sts.,  Toronto,  Ont.  Four -year 
day  and  night  courses,  and  special  one- 
:    In    electricity,     including 


Mount  Allison  University,  Sackvllje,  New 
Brunswick.  Canada.  Two-year  course 
In  electrical  engineering,  may  be  com- 
pleted at  McGlll  University  or  the  Nova 
Scotia  Technical  College. 

University  of  Saskatchewan,  Saskatoon. 
Sask.       Two-year    course    In    electrical 

University  of  St.  Francis  Xavler's  Col- 
lege,    Antlgonlsh.     N.     S.       Two-year 


but    includes    several    universities   and    t 
leges  having  extension  courses.     Where  In- 
formation   Is    available    the    nature   of   the 
course  and  the  cost  Is  given. 
American   School  of  Correspondence,   SSth 

St.   and  Drexel  Ave..   Chicago.   Illinois. 

Complete  electrical  engineering  course; 

also  courses  In  electromechanical  engl- 

and  wire  telegraphy.  Courses  also  ar- 
ranged In  certain  branches,  as  electric 
wiring,  distribution  engineering,  steam- 
electrical  power  plants,  manufacturing 
electrical  appliances  and  machinery, 
and  electric  railways.     Cost  of  complete 


i,   376:   number  of  students.   1.000. 

Carnegie  College,  Rogers,  Ohio.  Course 
In  electrical  engineering;  tuition  fee 
under  special  tuition  plan  323  for  3 
years;  number  of  students  enrolled,  100 
to  200. 

Chicago  Engineering  Works,  1916  Sunny- 
side  Ave.,  Chicago,  111.  Course  In  prac- 
tical electricity;  regular  cost  of  course 
1126. 

William  Hood  Dun  woody  Industrial  In- 
stitute. Mlnneapolla,  Minn.  Correspond- 
ence courses  In  general  electricity  for 
men  employed  In  electrical  Industries; 
registration  fee.  15. 

Fort  Wayne  Correspondence  School.  Fort 
Wayne.  Ind.  CourHe  In  electrical  meas- 
uring instruments  and  meters:  cost  of 
course,  369.50:  number  of  students  en- 
rolled, approximately  2,300. 

Seranton.    Pa.     Complete   electrical   en- 

eratlng.  designing  and  elementary 
electrical  engineering,  lighting,  interior 
wiring,  power-house  engineering,  elec- 
ration  "  '    ' 

'lanlcal  sho 

nshlD.      nov 

_ -. -, Approxi- 
mately 12.000  courses  sold  in  1020. 
Prices,    345    to    J1S5    per    course.      . 

Iowa  State  College,   Electrical  Engineer-    ' 
tng  Department,   Ames,   Iowa.     Corres- 
pondence   courses    for    artisans    only. 

Ohio  State  University.  Department  of 
Electrical  Engineering.  College  of  En- 
gineering.   Columbus.    O.     Correspond  - 


Uni 

ana    Kngtneenng.    Department  or   Klec- 
tric.nl  Engineering.  Tucson,  Arls.     Cor- 

University  of  Arkansas,  College  of  En- 
gineering, Department  or  Electrical  En- 
gineering. Payettevllle,  Ark.  Corres- 
pondence course  In  power  plant  engi- 
neering and  elementary  electrical  engi- 
neering. 

University  or  California.  Department  of 
Mechanical  and  Electrical  Engineering. 
Berkeley,  Cal.  Elementary  course  given 
by  correspondence. 

University  of  Wisconsin,  Department  or 
Electrical  Engineering.  College  of  En- 
gineering.   Madison,    Wis.      Correspond- 


„., ,     _...    Chicago. 

Ind.  Branch  offices  and  warehouses.  161 
Devonshire  St..  Boston.  Mass.;  Colonial 
Trust  Bldg.,  Philadelphia,  Pa.;  611  Wood 
St.,  Pittsburgh,  Pa.:  Rial  to  Bldg..  San 
Franclaco,  Cal.  District  office,  GO  Church 
St..  New  York.  N.  Y. 

EDWARDS  a\  CO.,  INC.— New  York. 
N.  Y.  Manufacturer  of  Are  and  burglar 
alarm  systems,  time  recording  systems,  an- 
nunciators, etc.  Business  established  1871. 
President  and  treasurer,  R.  Edwards.  Jr.. 
vice-president    and    secretary,     William    J. 
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Smith.  Main  office.  140th  ft  Exterior  SI*. 
New  York,  N.  T.  Branch  c-fflco.  1160 
Monadnock  Block,  Chicago,  III.  Sales  rep- 
resentatives. H.  C.  Blglln,  41  Fsjrlee  St.. 
Atlanta.  Qa.;  J.  O.  Pomeroy.  833  Sanfer- 
imndo  Bldg.,  Los  Angeles,  Cal.;  Cochrane. 
Stephenson  &  Co..  Winnipeg.  Han..  Can.; 
Canada  Fittings  Co.,  Montreal.  Que.,  Can.; 
Felix  J.  Commagere;  Strand  Bldg..  New 
Orleans.  La-;  Marry  S.  Davia:  Andrus  Bldg., 
Minneapolis,  Minn.:  A.  P.  McCarthy  Co.. 
10  High  St.,  Boston,  Mass. 

EDWARDS  LIGHTING  FIXTURE  CO.- 
30  E.  Lake  St.,  Chicago.  111.  Manufacturer 
of  lighting  fixtures  and  fixture  fittings. 
Business  established  1314.  President,  L.  V. 
Hult;  vice-president,  M.  Stutxensteln ;  sec- 
retary, J.  Z.  Sllbert;  treasurer,  L. 
Pluclnskl. 

EDWARDS  X.RAV  CORP.— Indianapolis 
Ind.  Manufacturer  of  X-ray  apparatus. 
Business  established  1910.  President.  Ed- 
win L.  Edwards,  vice-president  and  general 
manager,  William  H.  Test:  secretary.  Wil- 
liam A.  Lurapfe;  treasurer,  James  B.  Nel- 
son. Main  office,  111-113  N.  New  Jersey 
St..  Indianapolis,  Ind.  Branch  office,  SO  E. 
42nd  St..  New  York.  N.  T. 

E.E. — Abbreviation  for  electrical  engi- 
neer. This  Is  used  almost  exclusively  as 
applying  to  the  degree  conferred  by  a  col- 
lege of  electrical  engineering  on  Its  grad- 
uates who  have  attained  such  standing  In 
the  profession  as  to  be  entitled  to  recog- 
nition as  electrical  engineers. 


mund  E.  Bechtold,  1938  S.  Wabash  Ave.. 
Chicago.  III. 

EFFECTIVE  RESISTANCE.— The  effec- 
tive resistance  of  an  a-o.  circuit  Is  the  ratio 
of  the  In-phase  component  of  the  e.m.f.  to 
the  current.  It  is  that  resistance  by  which 
the  total  current  must  be  multiplied  to 
give  the  In-phase  component  of  e.  m.  t. 
EFFECTIVE       VALUE.  — The      effective 

Is  the  square  root  of  the  mean  of  the 
squares  of  the  Instantaneous  values.  If 
the  alternating  current  Is  a  simple  jine 
wave,  the  effective  value  equals  1/V3  of 
the  maximum  value  I=Im/i/3"=0.707I„. 
Similarly  E=0. 707  E„.  The  effective  value  ft 
also  called  the  "root -mean -square"  value 
(abbreviated  r.m.s.);  occasionally  also  the 
"virtual"  value,  especially  In  Great  Brit- 
ain. Nearly  all  a-c.  ammeters  and  volt- 
meters Indicate  effective  values.  Unless 
otherwise  specified,  the  numerical  value  of 
an  alternating  current  refers  to  Its  r.m.s. 
value.  The  heat  developed  by  an  alternat- 
ing current  In  a  resistance  is  proportional 
to   the  square  of   the  effective   value. 


vices  manufactured  by  the   Efficiency  Elec- 
tric  Co..    East    Palestine,    Ohio. 

EFFICIENCY,  ALL-DAY.— The  ratio  of 
the  total  useful  energy  given  out  to  the 
total  energy  taken  in  by  a  machine  or  ap- 
paratus during  a  period  of  one  day.  This 
efficiency  la  particularly  important  where 
a  machine  is  running  all  day  and  carries  a 
load  near  full  value  only  a  minor  part  of 
the   time.     Obviously,   '-   — ■-    -    


1    the 


,   at   i 


peclally,  should  be  very  low.     For  .      . 

In  a  transformer  that  is  In  service  all  day 
but  carries  no  load  a  large  part  of  the 
time  the  Input  during  the  no-load  period 
represents  the  core  losses  and  these  should 
be  small,  else  the  all-day  efficiency  will  be 

EFFICIENCY,        ALL  -  DAY,        TR 
FORMER,— In    the    matter    of    efficlen 


i    that 


.    of 


tinuously  and  that  during  part  Of  the  tli 
It  may  be  delivering  no  energy,  while  still 
receiving  It.  It  Is  thus  Important  to  know. 
as  Its  efficiency,  the  ratio  of  watt-hours 
output  to  watt-hours  input  during  the  ?A 
hours.  This  Is  the  "all -day  efficiency" 
or  the  energy  efficiency  of  the  transformer. 
EFFICIENCY     ELECTRIC    CO.,    THE, 


i   in   operation   < 


EFFICIENCY,  ELECTRICAL.— The  rath 
of  the  net  electrical  output  from  a  gener- 
ator to  the  total  electrical  power  developed 
In  its  armature,  or  the  ratio  of  the  total 
electrical  Input  to  a  motor  minus  its  elei 
trlcal  losses  to  the  total  electrical  Input. 


EFFICIENCY,      ELECTROCHEMICAL— 

In     electrolytic     processes,     trra     proportion 
which  the  useful  products  obtained  bear  to 


J   hy  calculation   produce.      In   electric 

furnaces,  the  proportion  of  the  energy  of 
the  current  which  Is  usefully  applied  to  do 
the  desired  thermal  work.  The  former  kind 
of  efficiency  Is  often  called  ampere  ef- 
ficiency;  the  latter,  thermal  efficiency. 

EFFICIENCY,  MACHINE.— The  ratio  of 
the  useful  output  to  the  total  Input  of  a 
machine.  There  are  two  kinds  of  efficiency, 
via.,  directly  measured  and  conventional. 
The  flrst  Is  that  efficiency  which  Is  deter- 
mined by  direct  measurements  of  the  out- 
put and  the  input;  the  latter,  that  found 
by  taking  the  ratio  of  the  output  to  the 
output  plus  the  Internal  losses,  or  the 
ratio  of  the  Input  minus  the  losses  to  the 
Input,  where.  In  either  case,  conventional 
values  are  assumed  for  one  or  more  of  the 


EFFICIENCY,       MECHANICAL.  —  In      a 

generator,  the  ratio  of  the  total  mechanical 
power  delivered  minus  the  mechanical 
losses  to  the  total  mechanical  power  de- 
livered; In  a  motor,  the  ratio  of  the  me- 
chanical power  output  to  total  mechanical 
power  developed.  The  mechanical  losses 
are  friction  of  the  bearings,  friction  of 
brushes,  and  windage. 

EFFICIENCY  OF  CONVERSION.— In  a 
generator,  the  ratio  of  the  total  electrical 
power  developed  to  the  total  mechanical 
Input;  in  a  motor,  the  ratio  of  the  total 
mechanical  power  developed  to  the  total 
electrical  Input. 

EOAN  ft  EUAN— 21  E.  40th  3-.  New 
York.    N.     Y.      Manufacturer    of    lighting 

EQQ       BEATERS,       ELECTRIC — Stand* 


beater  or  paddle  geared  to  the  motor  shaft 
and  a  bowl  In  which  the  beater  or  paddle 
la  turned  by  the  motor.  Used  In  bakeries, 
pastry  shops,  hotels,  restaurants,  large 
residences,  etc.  In  commercial  use  Its 
speed  gives  It  a  decided  advantage  over 
the  hand -driven  beaters.  In  most  cases 
the  beater  paddle  may  be  replaced  by  oth- 
ers specially  suited  for  mixing  cake  batter, 
cream  fillings,  frostlngs  and  other  pastry 
mixtures.  The  entire  outfit  Is  usually  fin- 
ished In  white  enamel  or  nickel  plating  and 
makes    a    very    sanitary    as    well    as    eco- 

Manufacturera: 

Bramhal],    Deane    Co..     261-265    W.    36th 

St.,    New  York,   N.  T.      "Deane." 
Gilbert    Co..    The    A.    C.    Blatchley   Ave.. 


Nes 


Hn\ 


"Polar 


;h  Mfg.  Co.,   1301-39  Baplds 
Drive,  Racine,  Wis. 
Kollins    Kitchen     Kraft,     501    Monadnock 
.  Block,   Chicago.    111.      "Kotllns." 
EGG      BOILERS,      ELECTRIC— A     small 
liquid  heater 


Ing 


_    i   heat- 

t  in  the  base  and  equipped  with 

!   basket    in  which   eggs  to   be  boiled 


are  placed  and  lowered  into  the  receptacle, 
Current  connection  Is  provided  through  a 
cord  and  plug.  They  draw  a  very  low  cur- 
rent as  only  a  very  small  quantity  of 
water  is  heated,  the  eggs  occupying  a  good 
part  of  the  volume  of  the  cup. 

Manufacturers: 

Bramhall,  Deane  Co.,  261-265  W.  36th 
St.,    New    York,    N.    Y.      -Deane." 

Duparquet.  Huot  ft  Moneuse  Co.,  108-114 
W.   32nd  St..  New  York,  N.  Y. 

Landers,    Frary    &    Clark,    New    Britain, 

Manhattan  Electrical  Supply  Co..  Inc.,   17 

Park  PI..  New  York.  N.  Y.     "Mesco." 
Manning.  Bowman  &  Co..  Merlden.  Conn. 
Weeks  Mfg.   Co.,   H.   G.,    Hamilton,    Ohio. 
EGO  TESTERS  OR  CANDLERS,  ELEC- 
TRIC—A   wood    or   metal   cabinet    contain- 
ing   an     Incandescent    lamp    and     provided 
with  openings  In  which  eggs  may  I*  placed, 
the   light  shining  through  making   It  possi- 
ble  to   determine    their   condition   as   they 
islucent 
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'Ival    of    the    old    outfits   In    which 
fere  used   for   Illumination. 
Manufacturers'. 
Gaylor,    Frank   W.,    30    Barclay    St.,    New 

York.   N.  Y.      "Firefly. " 
Grant    Mfg.    Co..    2GB    N.    Wells   -St.,    Chi- 
cago.   III.      "Da-Lite." 
Lo-Glo    Electric    Incubator    Co.,    Inc..    78 
Greenwich  St.,   New  York.  N.  Y.      "Lo- 
Qlo." 
EQGERS    POLE    A.    SUPPLY    CO.— Spo- 
:ane.  Wash.     Producer  of  cedar  poles,  posts 
ind    reinforcing    sleeves.       Business    estab- 


Wash.       Branch     offices,      1931     Mllwi 
Ave.,   Chicago,  III. 

EGYPTIAN.— Trade  name  for  flber  prod- 
Klbre  Co..   Wilmington.  Del. 

EGYPTIAN  LACQUER  MFG.  CO.,  THE. 
—New  York,  N.  Y.  Manufacturer  of  metal 
lacquers  and  lacquer  enamels.  Main  office, 
B  E.  40th  St.,  New  York.  N.  Y.  Factory. 
Kearny.  N.  J.  Branch  office,  12  S.  Clinton 
St.,    Chicago,    III. 

EHRLICH  ELECTRIC  TRUCK  CO.— 819 
~"    Lake  St..  Chicago.  111.     Manufacturer  of 


ary.    John    W.    Favorli 


electric  trucks. 
son;   secretary.    _. 
urer.  W.  R.  Bell. 

EH  RLICHTRIC— Trade  name  for  light- 
ing fixtures  manufactured  by  Galtea.  Peace 
&  Co..  Inc.,  204  Wllloughty  St.,  Brooklyn, 
N.   Y. 

1BTH    CENTURY.— Trade    name    for    nn- 
lufactured    by    Edwards    ft 


.  Inc.,  1 


erior  Sts.,  New  York, 


1819  ORIGINAL.— Trade  name  for  tin- 
ners' shears  manufactured  by  the  Peck, 
Stow  &  Wilcox  Co.,   Southlngton,   Conn. 

EISEMANN  MAGNETO  CORP.— Brook- 
lyn, N.  Y.  Manufacturer  of  magnetos. 
Business  established  1910.  President,  Wil- 
liam N.  Shaw;  secretary  and  treasurer, 
F.  S.  Jerome:  general  manager.  Charles  E. 
Davis:  sales  manager,  A.  T.  Le  Blanc. 
Main  office  and  factory,  32  33rd  St.,  Brook- 
lyn, N.  Y.  Branch  offices,  SO  Willis  Ave., 
W..  Detroit.  Mich.;  1469  S.  Michigan  Ave.. 
Chicago,    111. 

E1SENDRATH      GLOVE     CO Armltage 

ft  Elston  Aves..  Chicago.  III.  Manufacturer 
of    linemen's    leather   gloves. 

EISLER  ENGINEERING  CO.,  CHARLES. 
—16  Kirk  pi..  Newark,  N.  J.  Manufacturer 
of  Incandescent   lamp. making  machinery. 

EJECTORS.    POWER    PLANT An   ejec- 

water  or  other  thin  liquid  from  a  tank  or 
boiler.  The  operation  of  the  device  de- 
pends upon  the  suction  action  of  a  current 


Manufacturers: 

American   Injector   Co.,   Detroit.    Mich. 
Chaplin  Fulton  Mfg.  Co.,  The.  2S-34  Penn 

Ave.,    Pittsburgh,    Pa. 
Elliott    Co..    Frlck   Bldg.,    Pittsburgh.    Pa. 

"Elliott." 
Griffiths   ft    Son,    James   A..    1315-17    But- 

tonwood  St.,    Philadelphia.   Pa. 
Hancock  Inspirator  Co.,  The,   118  W.  40th 

St..    New  York.    N.   Y. 
Hayden    ft   Derby   Mfg.   Co.,    119   W.   40th 

St.,  New  York.  N.  Y. 
Lunkenheimer  Co..  The,  Cincinnati,  Ohio. 
Penberthy  Injector  Co.,  1342  Holden  Ave., 

Detroit.   Mich.     "Penberthy." 
Handle    Machinery   Co..    The.    Powers    St. 

ft     C.H.     ft     D.R.R.,     Cincinnati,     Ohio. 

Schutte  ft  Koertlng  Co..  1158  Thompson 
St.,    Philadelphia.    Pa.      "S    A   K." 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave..    Buffalo,    N.    Y.      "Eagle." 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  See  display 
adv.   pages  1395- H  02. 

EKLA.— Trade  name  for  skeleton  gongs 
manufactured  by  Stanley  ft  Patterson,  31 
Hubert    St..    New    York.    N.    Y. 

ELALCO.— Trade  name  for  monel  metal 
manufactured  by  the  Electrical  Alloy  Co., 
Morristown,    N.    J. 

ELASTANCE.— A  name  proposed  for  the 
reciprocal  of  capacitance.  A»  lie  unit  is 
proposed  the  daraf  (farad  spelled  back- 
wards) aince  it  would  be  the  reciprocal  of 
the    farad.      See   Capacitance,    also    Farad. 

ELASTIC— Trade  name  for  gaskets  man- 
ufactured by  the  Goetse  Gasket  ft  Pack- 
ing Co.,  Georges  Road,  New  Brunswick, 
N.  J. 

ELASTICAP  CO..  THE.— 739  Garden  St., 
Hoboken.     N.     J.       Manuf     ' 
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Farr;  vice -president,  j.  B.  Hamilton: 
retary.  A.  T.  Bruce:  treasurer,  E.  C. 
Sales  representative.  A.  F.  McCarthy 


;o.,   10  High  St.,  Boston,  Mass. 
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ELASTIVITY.— The  specific  elastance  of 
a  substance  and  numerically  equal  to  the 
elastance  offered  by  a  unit  cube  of  the 
substance  as  measured  between  a  pair  of 
opposed  parallel  faces.  In  the  C.  G.  S. 
electric  system  It  Is  the  reciprocal  of  per- 
mittivity. Analogous  to  electric  re- 
sistivity. 

EL.ASTOID  FIBRE  CO.,  TH E.— Walt  ham. 
Mass.  Manufacturer  of  lamp  and  switch 
cap  linings,  fuse  tubes,  etc.  N.  Marshall. 
president.  Sales  representatives.  Chase 
Electric  Co.,  105  S.  Dearborn  St.,   Chicago, 

m. 

ELATERITE  PAINT  A  MFQ.  CO.,  THE 
— W.  11th  &  Market  Sts..  Des  Moines, 
Iowa.  Manufacturer  of  Insulating  paints. 
Business  established  1S0S.  President.  Wil- 
liam H.  Smith;  vice-president.  M.  L.  Smith; 
secretary  and  treasurer,    Frank  M.  Carrell. 

ELBEE  ELECTRIC  SALES  CO.— ISO  N. 
Dearborn  St.,  Chicago,  111.  Manufacturer  of 
socket  attachments.  Partnership,  Q.  D. 
Bernhardt   and    M.    K.    Leeb. 

ELBOWS,  METAL  RACEWAY  OR 
MOLDING. — The  channel  farm  of  metal 
raceway  or  molding  la  such  aa  to  lend 
Itself  to  some  bending  In  the  plane  or  the 
sides  but  If  bent  In  the  plane  of  the  base 
or  capping  the  molding  Is  badly  deformed 
or  win  crack,  and  the  capping  does  not 
make  a  tight  fit.  As  a  consequence,  metal 
molding  Is  not  usually  bent  but  an  elbow 
fitting  Is  used.  This  elbow  Is  a  casting 
or  pressed  steel  fitting  which  Is  the  same 
In  cross-section  as  the  straight  strip  but 
slightly  larger  so  that  the  strip  may  be 
snugly  fitted  Into  the  elbow.  Elbows  for 
90*  bends  both  in  the  plane  of  the  base 
and  the  plane  of  the  aides  are  furnished. 

Manufacturers: 

American  Wiremold  Co.,  Sl-St  Woodbine 
St.,  Hartford,  Conn. 

Appleton  Electric  Co.,  1703  Wellington 
Ave.,  Chicago,  III. 

NATIONAL,  METAL,  MOLDING  CO., 
Fulton  lildg..  Pittsburgh.  Pa.  (See  dis- 
play adv.   pages  1302-1304. 

ELBOWS,  RIGID  CONDUIT — Though 
conduit  may  be  bent  Into  almost  any  de- 
sired form  elbows  are  sometimes  used  for 
turns  In  the  pipe,  as  too  many  turns  make 
It  extremely  difficult  to  draw  the  wires 
through  the  conduit.  The  formed  elbow 
avoids  this  difficulty  and  permits  sharper 
turns.  The  elbow  Is  usually  made  with  a 
detachable  cover,  the  wires  being  drawn 
through  the  conduit  and  out  at  the  open 
elbow  and  reinserted  Into  the  next  section 
of  conduit.  Elbows  may  also  be  used  as 
outlets.  In  which  case  thei  detachable  cover 
Is  replaced  by  a  suitable  porcelain  fitting. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago,  111. 
(See  display  adv.  pages  1231-1234.) 

CENTRAL  TUBE  CO..  First  National 
Bank  BIdg.,  Pittsburgh,  Pa  "Central 
Black."  "Central  Special,"  "Central 
White." 

Garland  Mfg.  Co.,  West  Pittsburgh,  Pa. 
"Galvaduct,"   "Lorlcated." 

National    Conduit    Co..    Ltd..    Du! 


Quee 


,   Can. 


CO., 

jh,    Pa. 

,.,„,,■....    -M-.    t»n,w   — .«-l*M  > 

Richardson  Brass  Co.,  The 
Molllday  St.,   Baltimore,   no. 

Steelduct    Co.,    The.    213-17    Dollar    Bank 
BIdg.,    YoungBtown,    Ohio. 

THOMAS  ft  BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  T.  "T  &  B"  bushed 
elbows  are  fitted  with  brass  floor  coup- 
lings. There  are  four  sizes:  "A  In., 
with  It  In.  rad.  and  1  In.  offset;  K 
In.,  with  ll»  in.  rad.,  1%  In.  offset;  1 
In.,  with  114  m.  rad.,  fli  in.  offset; 
1>4  In.,  with  Hi  In.  rad.,  2  in.  offset, 
'e  measurements  are  approxl- 
T  ft  B"  Split  — 


The  abc 


In  three  sizes— for  H.  %  and  1  In.  con- 
duit—Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia. Pa.    "V.V." 

ELDRED.— Trade  name  for  molybdenum 
wire  manufactured  by  the  Commercial  Re- 
search Co.,  18  E.  «at  St.,  New  York,  N.  Y. 

ELDREDGE  ELECTRIC  MFO.  CO.— 3 
Post  Office  So...  Springfield.  Mass.  Manu- 
facturer of  ammeters,  voltammeters  and 
voltmeters.  President,  treasurer  and  gen- 
eral manager,  A.  C.  Wright;  vice-president, 
N.  B.  Ellison;  secretary.  R.  A.  Wright. 
Sales  representatives,  A.  M.  Thompson,  425 
Hammond  BIdg.,  Detroit,  Mich.;  S.  F.  Wll- 
ber,  SEE  Post  St.,  San  Francisco,  Cal. 


ELDRIDQE  MFQ.  CO.— Boston,  Mass. 
Manufacturer  of  electric  trucks. 

ELECTORA. — Trade  name  for  electric 
motors  for  piano  players  made  by  the  Mo- 
tor Player  Corp.,  536  Lakeshore  Drive, 
Chicago.  111. 

ELECTRA.— Trade  name  for  lightning 
rods  and  points  made  by  the  Electra  Light- 
ning Rod  Co..  30  N.  La  Salle  St.,   Chicago. 


Weston,  Ont.,  Can. 

ELECTRA  LIGHTNING  ROD  CO.— 30  N. 
La  Salle  St.,  Chicago,  III.  Manufacturer 
of  lightning  rods  and  lightning  conducting 
cable.  Business  established  1902.  Presi- 
dent and  genera]  manager,  F.  E.  Stehllk; 
vice-president,  D.  C.  Swenson;  secretary 
and  treasurer,  J.  S.  Swenson.  Factory, 
Cresco,  Iowa. 

ELECTRIC— Trade  name  for  soldering 
compound  made  by  the  John  F.  Walsh  Co., 
28   Renne   Ave.,    Plttsfleld,    Mass. 

ELECTRIC— Trade  name  for  soldering 
sticks  manufactured  by  the  John  F.  Walsh 
Co.,   170  North  St.,  Plttsfleld.  Mass. 

ELECTRIC  APPARATUS  CO — 127  S. 
Green  St.,  Chicago,  111.  Manufacturer  of 
steel  cabinets,  panelboards  and  switch- 
boards. President,  G.  W.  Berthold;  secre- 
tary and   treasurer,   E.  E.   Berthold. 

ELECTRIC  APPLIANCE  CO.— Chicago, 
111.  Manufacturer  of  vaporproof  and 
watertight  receptacles  and  lighting  fix- 
tures. Business  established  1891.  Presi- 
dent, W.  W,  Low;  secretary  and  treasurer, 
T.  S.  Stacey;  sales  manager,  R.  S.  Mitten. 
Main  office  and  factory,  TO  1- 70 9  W.  Jackson 
Blvd.,  Chicago,  111.  Branch  offices,  807  Mis- 
sion St.,  San  Francisco,  Cal.;  409-11  Brow- 
der  St.,  Dallas,  Tex.;  408  Canal  St.,  New 
Orleans,   La. 

ELECTRIC  ARC  CUTTING  ft  WELDING 
CO.— 162-68  JelliDT  Ave.,  Newark.  N.  J. 
Manufacturer  of  electric  cutting  and  weld- 
ing outfits.  Business  established  1913. 
President  A.  L.  Livermore;  secretary  and 
treasurer,  A.  1).  T.  Llbby;  general  manager, 
C.  J.  Holslag;  sales  manager.  E,  C.  Wright. 
Factories,  Newark,  N.  J.,  London,  England. 
Sales  representatives,  Blackmail-  Hill  -Mc- 
Kee  Machinery  Co..  1613  N.  Broadway,  St 
Louis,  Mo.:  Columbian  Steel  Tank  Co.. 
1601  W.  12th  St.,  Kansas  City,'  Mo.;  Cres- 
cent City  Machine  ft  Mfg.  Co.,  New  Or- 
leans, La.;  A.  D.  Flshel  Co.,  Illuminating 
BIdg.,  Cleveland,  Ohio;  Ludlow  Jordan, 
1026  Empire  BIdg.,  Atlanta,  Ga.;  E.  A. 
Kinsey  Co.,  331-386  Fourth  St.,  W.,  Cin- 
cinnati. Ohio;  Bush  Machinery  Co.,  932 
Oliver  BIdg.,  Pittsburgh,  Pa.;  Swlnd  Ma- 
chinery Co..  Wldener  BIdg.,  Philadelphia, 
Pa.;  F.  E.  Sntterlee  ft  Co.,  118-20  Wash- 
ington Ave.,  N.  Minneapolis,  Minn.  Charles 
A.  Strelinger  Co.,  43-E1  Larned  St.,  E., 
Detroit,  Mich.;  Vonnegut  Machinery  Co.. 
13  S.  Meridian  St.,  Indianapolis,  Ind.;  P. 
W.  Wendt  Co.,  McCormlck  BIdg.,  Chicago. 
111.;  Allied  Machinery  Co.,  49  Chambers 
St..  New  York,  N.  Y.;  International  Equip- 
ment Co.,  Ltd.,  Transportation  BIdg.,  Mon- 
treal, Que.,  Can. 

ELECTRIC  AUTOMATIC  CIGAR 
LIC4HTER  CO.— 666  W.  27th  St,  New  York, 
N.  Y.  Manufacturer  of  eleotrlo  cigar 
lighters.  Business  established  1915.  Presi- 
dent William  Donald  Mitchell;  vice-presi- 
dent Alexander  H.  Burgess;  secretary, 
treasurer  and  general  manager,  John  H. 
Valentine. 


trollers,  motor-driven  ventilating  sets  and 
blowers.  Business  established  1907.  F,  A, 
MacCallum,    owner. 

ELECTRIC  BOILER  CORP.— 491  Main 
St.,  Cambridge,  Mass.  Manufacturer  of 
automatically  controlled  electric  hot  water 
boilers.  Business  established  1920.  Presi- 
dent R.  Ashton;  treasurer.  J.  S.  Nicholl; 
general  manager,   C.  W.  Whitmore. 

ELECTRIC  BOILERETTE.— Trade  name 
tor  electric  water  heaters  manufactured 
by  the  Electric  Boiler  Corp.,  491  Main  St.. 
Cambridge,    Mass. 

ELECTRIC  BOX  ft  COVER  CO.,  INC.— 
29  Ave.  C,  Newark,  N.  J.  Manufacturer  of 
metal  stampings,  outlet  boxes  and  covers. 
Sales  manager,  Albert  J.  Slap. 

ELECTRIC  BRAZING  ft  WELDING  MA- 
CHINE CO.,  INC.— New  York.  N.  Y.  Man- 
ufacturer of  brazing  outfits,  coil  winding 
machines  and  tool  demagnetizes.  Busi- 
ness established  1818.  president.  A.  M. 
a  heard;    secretary    and    sales    manager,    A. 
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Myrtle"  Ave'.,  Jersey  City,  N.  J. 

ELECTRIC  CABLE  CO.,  THE.— Yonkers, 
N.    Y.      Manufacturer  of   telephone  wire. 

ELECTRIC  CIRCUIT.— A  system  of 
conductors  along  which  an  electric  cur- 
rent can  flow  is  called  an  electric  circuit. 
It  Is  said  to  be  closed  when  it  Is  connected 
to  a  source  of  e.m.f.  and  current  is  flow- 
ing It  Is  an  open  circuit  when  there  Is  a 
break   or   some  of   the   conductors   are  dls- 

ELECTR1C  CLIPPER  CO..  THE.— 537 
Grand  Ave.,  Kansas  City.  Mo.  Msnufac- 
turer  of  motor-driven  hair  cutter  and  vi- 
brator. Business  established  1913.  Presi- 
dent, C.  F.  Lutes;  vice-president  A.  C. 
Flack:  secretary  and  general  manager,  T. 
W  Clemments;  treasurer,  A.  D.  Crooks: 
sales  manager.  C.  N.  Sanders.  Sales  repre- 
sentatives, Electric  Clipper  Sales  Co..  Law- 
ler,  Iowa;  A.  M.  Lutes,  46  Raines  Park, 
Rochester,  N.   Y. 

ELECTRIC  CO.,  THE.— 94  AUyn  St., 
Hartford,  Conn.  Manufacturer  of  current 
taps.        Exclusive  ^distributor,   ..Watts     ft 


ELECTRIC  CONTROLLER  A  MFG.  CO., 
THE.— Cleveland.  Ohio.  Manufacturer  of 
electric  control  equipment,  lifting  magnets, 
etc.  Business  established  1898.  President 
Claiborne  Pirtle;  vice-president 
Stratton;  secretary  and  treaaur 
Clark;     sales    manager.     F.    R. 


P.    C. 

,„^„I     o..„ -.     -■    —     ---ibback. 

Main  office  and  factory,  2700  E.  79th  St, 
Cleveland.  Ohio.  Branch  offices,  E0  Church 
St,  New  York,  N.  Y.;  Oliver  BIdg.,  Pitts- 
burgh, Pa.;  Brown-Marx  BIdg..  Birming- 
ham, Ala.;  49  Federal  St.,  Boston,  Mass.: 
First  National  Bank  BIdg..  Cincinnati. 
Ohio;  Wltherspoon  BJdg..  Philadelphia.  Pa.. 
Can  BIdg.,  San  Francisco,  Cat;  Conway 
BIdg.,  Chicago.  III.:  Dime  Bank  BIdg..  De- 
troit, Mich.;  Traders  Bank  BIdg.,  Toronto, 
Ont.,  Can.:  208  N.  Broadway,  St  Louis, 
Mo.:  624  First  Ave..  S..  Seattle,  Wash.; 
Boston  BIdg.,  Salt  Lake  City,  Utah.  Sales 
representative,  O.  E.  Thomas  Co.,  Los  An- 
geles, Cal. 

ELECTRIC  CONTROLLER  CO.— Indian- 
apolis, Ind.  Manufacturer  of  electric  In- 
cubators and  brooders,  water  heaters. 
heating  pads  and  other  controlled  electrical 
specialties.  Business  established  1916. 
President,  Dr.  A.  C.  Burrell;  vice-president 
H.  E.  Welchel;  secretary,  E.  B.  Flshel: 
treasurer.  C.  O.  Burrell:  general  manager, 
M.  E.  Dugger;  sales  manager,  T.  B.  Scott. 
Main  office,  Central  Ave.  ft  10th  St.,  In- 
dianapolis, Ind.  Factory,  Indianapolis.  Ind. 
Branch  office,  San  Francisco,  Cal.  Ex- 
clusive distributor,  Meyer- Stlsser  Co.,  32 
Light    St.,    Baltimore,    Md. 

ELECTRIC  COOKING,  — See  Cooking 
(Cookery),  electric. 

ELECTRIC       CURRENT.— See      Current, 

ELECTRIC  DISPLACEMENT.— This  is  a 
term  due  to  Maxwell  who  explained  the 
storing  of  energy  in  a  dielectric  by  assum- 
ing that  when  the  dielectric  la  subjected  to 
a  difference  of  potential  a  displacement  of 
electricity  takes  place  along  the  lines  of 
electric  Intensity.  For  a  given  difference 
of  potential  the  displacement  Is  directly 
proportional  to  the  dielectric  constant  of 
the  medium.  Numerically  the  electric  dis- 
placement Is  equal  to  l/(4i)  times  the 
product  of  the  dielectric  constant  by  the 
electric  intensity.  Another  name  for  elec- 
tric displacement  is  electrostatic  Induction. 
Unit  electric  displacement,  or  electrostatic 
Induction,  is  the  displacement  In  a  medium 
whose  dielectric  constant  Is  unity  at  a 
point    where    the   electric    intensity   Is   4r 

ELECTRIC  EQUIPMENT  CO.,  INC— 
1240  S.  Hope  St.,  Los  Angeles,  Cal.  Manu- 
facturer of  magnet  charges.  Business  es- 
tablished 1910.  President  EL  B.  Thomas; 
vice-president  and  general  manager.  H.  S. 
Mason;     secretary    and     * '      ' 


Trade    name    for    electric    I 

factored  by  the  Elektra  Toy  ft  Novelty 
Co.,  Inc.,  400  Lafayette  Bt„  New  York. 
N.  Y. 

ELECTRIC    FIELD An   electric   field    Is 

any  region  where  a  particle  of  electricity 
Is  acted  on  by  a  force.  The  Intensity  or 
strength  of  the  field  Is  measured  by  the 
force  exerted  on  unit  positive  charge.  An 
electric  field  exists  within  every  substance 
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subjected  to  a  difference  of  electrli 
•ure;  within  every  dielectric  In  the  vicinity 
of  an  electric  current  or  static  charge;  and 
within  every  dielectric  within  which  there 
Is  a  varying  magnetic  Held. 

ELECTRIC      FIELD      INTENSITY, 
property  of  the  electric  field 

a    force    to   be   exerted   upon    _    _.    - 

body  at  that  point.*  It  is  measured  by  th< 
ratio  of  the  force  acting  on  the  electrlflec 
body  at  the  point  to  the  quantity  of  elec- 
tricity on  the  body.  The  unit  of  electric 
field  intensity  Is  the  intensity  which  glvei 
rise  to  a  force  of  one  dyne  on  a  unit 
charge.  The  Intensity  of  the  electric  field 
at  a  distance  d  from  a  charge  q 
q/fkd").  The  electric  field  intensity  Is 
directed  quantity  tor  vector)  and  the  r. 
sultant  field  Intensity  due  to  several 
charges  may  be  calculated  by  geomt ' 
addition.  First  find  the  magnitude  and  di- 
rection of  each  component  intensity  sep- 
arately, then  combine  by  the  polygon 
method   of  combining  forces. 

ELECTRIC  FLUX.— By  electric 
across  any  area  In  the  dielectric  Is 
the  total  displacement  In  the  area.  Unit 
electric  flux  is  the  flux  through  unit  ares 
at  a  point  where  the  displacement  li 
unity.      Also  see  Magnetic   flux. 

ELECTRIC  FLUX  DENSITY.— By  elec 
trie  flux  density  Is  meant  the  displacement 
•cross  unit  area. 

ELECTRIC  FURNACE  ASSOCIATION— 
An  association  of  electric  furnace  owners 
operators,  and  builders,  as  well  as  manu- 
facturers of  accessories  and  supplies,  or- 
ganized In  March,  ISIS,  for  the  advance- 
ment of  electric  furnace  products.  It* 
membership  la  composed  of  about  twelv< 
corporate  members  —---■■-■- 
bers.  Two  general 
year  in  various  cities  of 

the    papers    and    dlsciu..! _. 

these  meetings  are  published  In   pamphlet 


$  country,  and 


vice-presidents,  G.  H.  Booth.  HA  W.  Madi- 
son St..  Chicago,  El.  |  H.  L.  Hess,  Balti- 
more, Md.r  treasurer,  P.  J.  Ryan..  Frank- 
lin Trust  Bldg.,  Philadelphia.  Pa.;  secre- 
tary, C.  Q.  Schuederberg.  Box  911,  Pitts- 
burgh, pa.;  assistant  secretary,  Harry  P. 
Martin,  Niagara  Falls,  N.  Y.;  directors. 
V.  J.  Tone,  Niagara  Falls,  N.  T.;  C.  A. 
Winder,  Schenectady,  N.  T.;  H.  O.  Wain- 
denthal,  Cleveland,  Ohio;  A.  T.  Hinckley, 
Niagara  Falls,  N.  Y.,  and  the  officers  of  the 
Association. 

ELECTRIC  FURNACE  CO.,  THE Al- 
liance, Ohio.  Manufacturer  of  electric  fur- 
naces. Business  established  1911.  Presi- 
dent, T.  F.  Bally;  vice-president,  F.  T. 
Cope;  treasurer,  E.  O.  EmM;  sales  man- 
ager, R.  F.  Benslnger.  Main  office.  Al- 
liance, Ohio.  Factory,  Salem,  Ohio.  Branch 
offices.  301  Frisco  Bldg.,  St.  Louis,  Mo.: 
lfi  Park  Row,  New  York,  N.  Y.  Sales 
representative,  Gunn  Carlo  A  Co.,  444 
Market  St.,  San  Francisco,  Cal. 

ELECTRIC  FURNACE  CONSTRUCTION 
CO.— 908  Chestnut  St..  Philadelphia,  Pa. 
Manufacturer  of  electric  furnaces.  Busi- 
ness established  1917.  President,  Frank 
Hodson;  vice-president  Frank  W.  Brooke, 
secretary  and  treasurer,  Herbert  H.  Twose. 
Sales  representative,  A.  8.  LIndstrom,  619 
California  St.,  San  Francisco,  Cal. 

ELECTRIC  FUSEGUARD  CO.,  INC.— (0 
Shlpman  St..  Newark,  N.  J.  Manufacturer 
of  fuses  and  boxes  for  electrical  purposes 
Business  established  1914.  President  and 
general  manager.  William  D.  Llgon. 

ELECTRIC  GLASS  CO.— 505  N.  St.  Clair 
BL.  Toledo,  Ohio.  Manufacturer  of  min- 
iature Incandescent  lamps. 

ELECTRIC  HAMMER  CO.— Louisville. 
Ky.     Manufacturer  of  motor-driven  ham- 

ELECTRIC  HEAT  CONTROL  CO.— 2711 
Church  Ave.,  Cleveland,  Ohio.  Manufac- 
turer of  temperature  regulators  and  trans- 
formers. Business  established  1914  as 
King  Electric  ft  Mfg.  Co.:  Incorporated 
19*0  as  Progressive  Electric  Products  Co. 
President,  James  Q.  Vaxley;  secretary, 
John  A.  Nally;  treasurer  and  general  man- 
ager,  A.    Longoria. 

ELECTRIC  HEAT  UNIT  CO.— 1604  S 
Grand  Ave..  St.  Louis,  Mo.  -Manufacturer 
of  electric  heating  elements.  Business  es- 
tablished -KiO.  President.  Louis  Wert- 
belnwr;  vice-president,  David  Blum;  secre- 
tary. Sydney  Salkey;  treasurer.  Frank  Sale. 


ELECTRIC  HEATING  A  MFG.  CO.— 
Westlake  ft  Republican  Sts.,vSeattle,  Wash. 
Manufacturer  of  electric  cooking  and  heat- 
Buslness     established     1915. 


general    manager,    P.    F. 


Association 


__.    M.    Ste\ „ 

Apfel;  sales  managt 

ELECTRIC   HEATINO  APPARATUS  CO. 

—Newark,  N.  J.  Manufacturer  of  electric 
furnaces  and  heating  appliances.  Business 
established    1912.       Secretary    and    general 

"" '"    "'"■■-  -  [n   office  and 

y,    is-«    .wesDttt   St.,    Nt         '"     "      " 

n."tt 

electric   hoist  manufacturers 

ASSOCIATION.— Organised     in     1917.       An 

association  of  corporations,  firms  and  Indi- 
viduals actively   engaged    in    the   manufac- 
of  electric  hoists.     The  objects  of  the 
-'--"-in  are  to  advance  and  protect  the 

of  the  manufacturers  of  electric 

hoists  in  manufacturing,  engineering, 
safety  and  transportation;  to  study  the 
economics  of  the  Industry;  and  to  promote 
the  standardization  of  electric  hoists.  Of- 
ficers for  1921  are:  Chairman.  J.  B.  Adams. 
The  Franklin -Moore  Co..  Winsted,  Conn.; 
vice-chairman,  R.  H.  McGredy.  Shepard 
Electric  Crane  ft  Hoist  Co..  Montour  Falls, 
N.  Y.;  secretary- treasurer.  E,  Donald 
Tolles,  52  Broadway.  New  York  -City. 
ELECTRIC  INSULATION  A  VARNISH 
Ont.,      ~ 

.     ...     InSllTjltlNi'-    ,-'n 

.     brie    . 

sulatlng    materials.      „. 

'"'"        John     Whitfield;     vlce- 

uiuuc.  sales  manager,  J.  Weir. 

ELECTRIC  INTAKE  CO.— US  E.  Cort- 
landt  St..  Jackson.  Mich.  Manufacturer  of 
automobile   heaters. 

ELECTRIC  LADY.— Trade 
trie    washing    machines    inar.„^,.„,v,,     „. 
the   Michigan  Washing  Machine  Co.,    Mus- 
kegon, Mich.  ' 

ELECTRIC  LAMP  ft  PRODUCTS  CO— 
512-614  Paterson  Plankroad.  Jersey  City, 
N.  J.  Manufacturer  of  Incandescent  lamps 
President.  Anton  C.  Eggers:  vle--presldent. 
John  H.  Ooetzesfcseeretary  and  treasurer. 
Otto i  P.  Kappelmann;  manager.  Max  A. 
Kauftmann. 

«l?ilfCTSiC  -  UGHTINO,  DEVELOP- 
MENT OF.— See  Lighting,  electric,  de- 
velopment of. 

ELECTRIC  LIGHTING,  METHODS  OF. 
—See'  Lighting.    Electric,   methods   of. 

ELECTRIC  MACHINE  CO..  THE— In- 
dlannpolls.  Ind.  Manufacturer  of  testing 
machines  for  automobile  generators,  etc. 
Partnership,  J.  C.  Schaf  and  W.  J.  Htflti- 
day.  Sales  representatives,  N.  F.  Andruss. 
404  Oolden  Gate  Ave..  San  Francis™.  Cat : 
Detroit  Consolidated  Sales  Co.,  10  Warren 
Ave..   W.,   Detroit   Mich. 

ELECTRIC  MAID— Trade  name  for  elec- 
tric vacuum  cleaners  manufactured  hy  the 
Grlnnell    Washing    Machine*  Co.,    Grlnnell 


Preslden 
Bruce;     secretary     and     tree's 


Safety  Gas  Lighter  Co..  Roanoke.  Va. 

ELECTRIC  MATERIALS  CO..  THE— 
North  East,  Pa.  Manufacturer  of  com- 
mutators, controller  Parts,  trollev  wheels, 
ears  and  splicers,  soldering  copp-rs.  mefal 
fastings,  etc.  President.  George  E.  Pierce; 
vice-president.  T.  B.  Moorhead:  secretary, 
N.  P.  Fuller;  treasurer,  O.  C.  Hirtzel; 
Bales  manager,   C.  P.   Donahue. 

ELECTRIC  MOTOR  *  ENGINEERING 
CO.,  THE.— 2nd  St.,  S.  W.,  ft  B.  ft  O. 
R.  R-,  Canton,  Ohio.  Manufacturer  of 
psnelboards,  switchboards  and  equipment 
therefor.  Business  established  1919,  Presi- 
dent and  general  manager.  Thomas  J.  New- 
man; vice-president,  J,  W.  Jones:  secre- 
tary. L.  W.  Booth;  treasurer.  William  M. 
Hornleln;   Hales  manager,  George  C.   Stiles. 

ELECTRIC     NOVELTY     MFG.     CO IB? 

Chambers  St..  New  York.  N.  Y.  Manu- 
facturer of  portable  electric  lamps.  Busi- 
ness   established    1919.      General    manager. 


'LET  CO.,   INC.— 119  W 


O.  S.  Garry. 

ELECTRIC 
40th    St..    New   York.    N.  Y, 
of   fixture   receptacles.      E.    Cantelo    White. 
president. 

ELECTRIC  PAGE  BOY.— Trade  name  for 
loud-speaking  telephone  manufactured  by 
the  WInkler-Reichmann  Co.,  4901  S.  Mor- 
gan St.,  Chicago.  III. 


ELECTRIC  PANELBOARD  CO Roch- 
ester. N.  Y.  Manufacturer  of  panelboards, 
— '-chboords      and      cabinets.        President, 


ELECTRIC       PHONOGRAPH       CORP— 

4132  Park  Ave..  New  York,  N.  Y.  Manu- 
facturer of  electric  phonograph  lamps  and 
motors.  President.  W.  Thorpe:  vice-presi- 
dent, J.  H.  Watts:  secretary  and  treasurer, 
H.  McGuckln.  Factories,  Bronx,  New 
York,  N.  Y.,  and  Mount  Vernon,  N.  Y. 

ELECTRIC  POTENTIAL— An  electric 
field  exerts  a  force  on  an  electric  charge, 
hence  the  condition  of  a  point  which  deter- 
mines the  amount  of  work  done  by  the  field 
in  moving  a  unit  charge  from  a  given  point 
to  an  infinite  distance  is  called  the  poten- 
tial of  the  point.  The  potential  Is  meas- 
ured in  work  units,  hence  the  unit  poten- 
tial in  the  C.G.S.  system  is  the  erg.  The 
symbol  for  potential  Is  V 


individuals    actively    engaged    In    the 


manufacture   of 


There 


about  76  members.  Aside"  from  the  col- 
li*S2*LK?  dissemination  of  statistics  and 
Information  of  value  to  Its  members,  the 
principal  function  of  the  club  Is  the  stand- 
ardisation of  electrical  machinery.  In  this 
connection  there  la  close  co-operation  be- 
KffiS  r  E  r,ctrlc    Power    Club    and    the 

American  Institute  of  Electrical  Engineer- 
,".?..,._ 0,her  associations.  Effective  May, 
1919,  the  membership  was  divided  into 
working  flections,  each  having  Its  own 
?.,  man-  .  Tha  sections  are  as  follows: 
(I)  Transformer  Section;  (2)  Industrial 
Control    Section;    (3)    Power    Switchboard 


i    Mining    and    Industrial    Loco- 


Sectioi 

motive  Section;  (6)  Motor  and  Gent  _ 
tw,.  ,,;  iV  Tur»?-l>flven  Apparatus  Sec- 
E5?\£ nJ?ton^e  !stler»  Section;  (8)  Elec- 
tric Weld  ng  Section;  (9)  Electric  Furnace 
Section;  (10)  Portable  Electric  Tool  Sec- 
tion;(11)  Electric  Measuring  and  Record- 
ing Instrument  Section,  Members  of  the 
Electric  Power  Club  may  affiliate  them- 
selves with  any  one  or  more  of  these  sec- 
tions. Standardisation  rules  of  the  club  so 
'"f!^  are  printed  in  a  handbook 
published  by  the  club.  Annual  meetings 
are  held  during  the  months  of  May  or  June 
and  a  fall  meeting  is  usually  held  in  No- 
vember or  December.  Officers  for  1920 
are;  President,  James  Burke,  Burke  Elec- 
tric Co.,  Erie.  Pa.;  vice-president,  A.  L 
Doremua,  Crocker- Wheeler  Co.,  New  York. 
irLT'i'  t^aaurir'  ?■  i-  BuweB,  Century 
Electric  Co.,  St.  Louis,  Mo.;  secretary, 
Chas.  H.  Roth,  Roth  Bros,  ft  Co..  Adams 
ft  Loom  Is  Sts.,  Chicago,  III. 

?.LECJRIC  POWER  EQUIPMENT  CORP. 
-N.  E.  Cor.  13th  ft  Wood  Sts..  Philadelphia, 
fi.  Manufacturer  of  control  switches, 
Switchboard  fittings.  disconnecting 
switches,  bus  supports,  choke  colls  and 
other  high-tension  equipment.  Business 
established  1910.  President  and  sales  man- 
!f  er^K!V'bert  ^wls;  vice-president.  John 
H.  Gledhlll;  secretary,  Nelson  S.  Moore; 
treasurer.  Francis  W.  Dinsmore.  Sales 
representatives,  P.  M.  Biedler,  BS  Knicker- 
bocker Bldg.,  Baltimore.  Md.;  J.  J  Cos- 
tello.  201  Devonshire  St..  Boston,  Mass.; 
i.  w-  FJft80r  *  Co-  ■*■  Commercial  Bank 
Bldg.,  Charlotte,  N.  C;  A.  P.  Gamier.  1217 
Haas  Bldg..  Los  Angeles.  Cal.;  R.  W.  Llllle 
Corp.,  30  Church  St.,  New  York,  N.  Y.; 
A.  S.  Llndstrom,  519  California  St.,  San 
Francisco.  Cal.;  W.  A.  McCombs  A  Co.. 
Union  Arcade  Bldg.,  Pittsburgh,  Pa.;  Mc- 
Crum  ft  Gillem,  1011  Empire  Bldg.  Bir- 
mingham. Ala.;  E.  J.  Putxell.  403"  Board  of 
Trade  Bldg.,  New  Orleans.  La.;  A.  L. 
Searles,  Miohigan  Trust  Bldg..  Grand  Rap- 
ids, Mich.;  716  Dime  Bank  Bldg.,  Detroit 
Mich.:  Ferrantl  Meter  ft  Transformer  Mfg. 
Co.,  Ltd..  128  Bleury  St..  Montreal  Que 
Can.,  2E  Noble  St.  Toronto,  Ont..  Can. 

ELECTRIC  PRODUCTS  CO.,  THE— 
Cleveland,  Ohio.  Manufacturer  of  battery- 
charging  equipment  and  motor -generators 
for  motion -picture  projection.  President, 
M.  R.  Berry;  vice-president  and  sales  man- 
ager, V.  L.  Staley;  secretary.  T.  J.  Wil- 
liams; treasurer,  W.  G.  Wilcox. 

ELECTRIC  QUESTIONER— Trade  name 
for  electric  novelties  manufactured  by  the 
Knapp  Electric  ft  Novelty  Co.,  611  W.  Blat 
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ELECTRIC  RAILWAY   EQUIPMENT  CO. 

— Cincinnati.  Ohio.  Manufacturer  of  over- 
head line  material  tor  electric  railways  and 
mines,  ornamental 
Main  office,  2900  Coi 

Ohio.  Factories.  Cincinnati,  umo;  wem 
Wheeling,  Ohio.  Branch  office,  30  Church 
St..    New  York,  N.  Y. 

ELECTRIC  RAILWAY  IMPROVEMENT 
CO.,  THE.— 2070  E.  61st  Place,  Cleveland. 
Ohio.  Manufacturer  of  electric  welding 
and  cutting  outfits,  bonding  tools,  rail 
bonds,  etc.  Business  established  1901. 
President.  Frank  H.  Nell;  vice- president, 
R.  B.  Tewksbury:  secretary  and  general 
manager,  W.  B.  Huber;  treasurer.  H.  S. 
Stabbing.  Sales  representatives,  Crockwell 
Mine,  c/o  Mill  Supply  Co.,  Federal  Reserve 
Bank  Bldg.,  St.  Louis.  Mo.;  O.  M.  David- 
eon  Equipment  Co.,  1639  Fremont  St.. 
Denver,  Colo.;  Norton  Mnchinery  A  Supply 
Co..  Norton,  Va.:  Post  Glover  Electric  Co., 
308  W  *th  St..  Cincinnati.  Ohio;  Rogan 
Bros.  Co.,  Mlddleboro.  Ky.:  Banks  Supply 
Co..  Huntington,  W.  Va.;  Edward  Schenek. 
319  Third  Ave.,  Pittsburgh.  Pa.;  Service 
Engineering  Co.  Wheeling,  W.  Va.;  Vir- 
ginian Electric  A  Machine  Works.  Charles- 
ton. W.  Va.;  Shield  Electric  Co.,  119 
Broadway.  New  York.  N.  Y.;  R.  W.  Jami- 
son,  71  First   St.,   Sun  Francisco,   Cal. 


..  _.  Clinton  St..  Chicago.  111.  Manufi. . 
turer  of  motor-driven  scrubbing  surfacing, 
polishing  and  reflnlshlng  machines.  Busi- 
ness    established     1908.       President.     M.     I. 

general  manager.  Mason  Barlow. 

ELECTRIC  SALES  SERVICE  CO.— Berk- 
eley.   Cal.      Manufacturer   of  electric   heat- 


1900.       Pre 


supplies.      _ 

Ident,     Charles    J. 

Mayer:  vice-president.  J.  W.  Porter;  vice- 
president  and  treasurer,  A.  H.  Englund; 
vice-president  and  sales  manager.  H.  G. 
Lewis:  secretary.  Max  A.  Berg.  Main  of- 
fice and  factory,  17th  &  Cambria  Sts.. 
Philadelphia.  Pa.  Branch  offices.  Monad- 
nock  Block.  Chicago.  111.:  £0  Church  St-. 
New  York.  N.  Y.:  316  N.  Washington  Ave.. 
Scranton,  Pa.:  Oliver  Bldg..  Pittsburgh.  Pa.; 
88  Broad  St..  Boston,  Mass.  Sales  repre- 
sentatives. Franklin  Soles  Co..  Denver, 
Colo.;  Grayson  Railway  Supply  Co..  St, 
Louis.  Mo.;  Gee  Electric  Co..  Wheeling. 
W.  Va.;  Virginia  Electric  A  Machine 
Works.  Charleston  -  Kanawa.  W.  Va.; 
Charles  L.  Ward  Co.,   Kansas  City,   Mo. 

ELECTRIC  SIGN  FLASHER  CO.— 519 
Baker-Detwiler  Bldg..  Los  Angeles.  Cal 
Manufacturer   of   magnetic    sign    Hashers. 

ELECTRIC  SIGNAL  MFG.  CO.,  INC- 
31   Tremont  Ave..  Orange.  N.  J.     Manufac- 


r    of   c 


Business  established  1919.  Presi- 
dent. H.  H.  Meuo  Kammerhon";  treasurer. 
A.    Scherer. 

ELECTRIC  SPECIALTY  CO.-Stamford 
Conn.       Manufacturer     of     electric     bottle 

ELECTRIC     SPECIALTY     CO.,     THE.— 

233  N.  Elm  St..  Cresco,  Iowa.  Manufac- 
turer of  telephone  condensers.  Business 
established     1906.       A.     L.     Peterson,     aole 

ELECTRIC  SPECIALTY  MFG.  CO.— Ce- 
dar Rapids.  Iowa.  Manufacturer  of  elec- 
tric pipe  locators  and  cable  testers.  Busi- 
ness established  1908.  George  A.  Blshton. 
general  manager. 

ELECTRIC  SPECIALTY  SALES  CO.— 90 
West  St.,  New  York.  N.  Y.  Manufacturer 
of  cord  adjusters. 

ELECTRIC  STEEL  BOX  CO.— 541-46 
W.  Monroe  St..  Chicago.  III.  Manufacturer 
of  sheet  steel,  boxes  and  cabinets  for  elec- 

President  and  general  manager.  H.  L. 
Rodde;  secretary  and  treasurer,  Charles  H. 
Lembcke. 

ELECTRIC  STORAGE  BATTERY  CO. 
THE.— Philadelphia,  J'u.  Manufacturer  of 
storage  batteries  and  battery  parts.  Busi- 
ness established  1S88.  President  and  gen- 
eral manager.  Herbert  Lloyd:  vice-presi- 
dents, John  R.  Williams.  Bruce  Ford:  sec- 
retary and  treasurer.  Waiter  G.  Hender- 
son; sales  manager.  H.  B.  Gay.  Main 
office  and  factory,  19th  St.  &  Allegheny 
Ave..  Philadelphia.  Pa.  Branch  offices. 
Philadelphia,    Pa.;    New    York,   N.    Y.;   Chi- 


cago, III.:  Minneapolis,  Minn.;  Denver. 
:"olo. ;  Rochester.  N.  Y. ;  St.  Louis,  Mo. ; 
Boston.  Mass.;  Cleveland,  Ohio:  Atlanta, 
3a.;  Detroit,  Mich.;  Kansas  City.  Mo.; 
Washington,  D.  C;  San  Francisco,  Cal.; 
Pittsburgh.  Pa.;  Cincinnati.  Ohio;  Seattle, 
Wash.  Sales  representative,  Charles  E. 
3oad   Engineering  Co.,   Ltd.,   105  Bond   St.. 


indicating  and 

Instruments.  Business  established  1912. 
President  and  treasurer.  G.  Herbert  Tay- 
lor: vice-president,  T.  T.  Gaff:  secretary 
and  general  manager,  P.  Van  Sanlen  Kloff; 
sales  manager.  Carl  O.  Kunde.  Salea  rep- 
resentatives, John  P.  Rockwood,  95  Liberty 
St.,  New  York.  N.  Y.:  Charles  J.  Mundo. 
t'nlon  Arcade  Bldg.,  Pittsburgh.  Pa.;  P.  H. 
Carey.  870  Woodward  Ave..   Detroit,  Mich. 

ELECTRIC  TOOL  MFG.  CO.— Peters- 
burg.   Va.      Manufacturer   of   electric    calk- 

ELECTRIC  TOWEL.— Trade  name  for 
flee trl cal  hand  and  race  driers  manufac- 
tured   by    the    Grot  on     Electrical    Devices. 


Business  established  1811  ('resident.  Julius 
Tuteur;  treasurer,  E.  W.  Miner:  sales  man- 
ager. H.  O.   Adams. 

ELECTRIC      WATER      STERILIZER      A 
OZONE   CO.— Seottdale.   -  - 


H.  B.  Hartman.  Sales  representative 
Electrozone  Water  Sterilizer  Co.,  Manhat- 
tan Bldg.,  Chicago,  111.;  708  Majestic  Bldg.. 
Detroit  Mich.:  SIS  Wilson  Ave.,  Alhambra, 
Cal  :  Electrified  Water  A  Machine  Co., 
Rrvay  A  Cadiz   Sts..  Dallas.  Tex. 

ELECTRIC     WEIGHING     CO— 180     13th 
Ave..    New    York.    N.    Y.      Manufacturer   of 
i-elghlng    machlyi 


esldent.    E.    H.    Messltcr; 


loyct: 


esldent; 
rer,    H. 


ilNG.— See      Welding, 


Gordon  Plei 

ELECTRl.       

review  and  statue  of. 

ELECTRICAL  ALLOY  CO.,  THE.— Mor- 
rlstown.  N.  J.  Manufacturer  of  electrical 
alloy  resistance  materials.  Incorporated 
1908.  President.  H.  P.  Reigart:  vice-presi- 
dent and  treasurer,  F.  S.  Reigaft;  general 
manager.  F.  V.  Lindsay.  Main  office  and 
factory.  Morrlstown,  N.  J.  Branch  office, 
McKerchy  Bidg.,  Detroit.  Mich. 

ELECTRICAL  A  SPECIALTY  SUPPLY 
CO.— 9  S.  Clinton  St..  Chicago,  111.  Manu- 
facturer of  electric  floor  scrubbers,  vacuum 
cleaners  and  vacuum  cleaner  attachments. 
Business  established  1917.  General  man- 
ager, Grover  ^IcHugh;  sales  manager,  H. 
D.   Oakland. 

ELECTRICAL  ASSOCIATION  OF  NOVA 
SCOTIA.— President,  W.  Murdock:  vlce- 
prts  Ident,  P.  R.  Coipitt;  secretary -treas- 
urer. J,  T.  Dorey.  president  of  Dorey  Elec- 
trics,   Ltd.,    Halifax. 

ELECTRICAL  CODES.— There  are  In 
wide  usage  In  the  United  States  several 
codes    of.    rules    governing    the    Installation 


■ery  wide  In  scope:  The  National  Elec- 
riral  Code,  and  the  National  Electrical 
details    regarding 


i    see    these    respective 


nlclpal  electrical   rules).     There  are  a  few 

electrical  codes  of  special  application  to 
particular  industries;  see  Rules  for  elec- 
trical equipment  In  coal  mines,  Factory 
Mutual  code,  Millers'  code.  Insurance  safety 
standards.  There  are  also  In  use  special 
codes  dealing  specifically  with  Illumination 
requirements;  for  these  see  Lighting  codes. 
Tlic  oldest  of  these  codes  is  the  National 
KlertrlcsJ  Tort,',  which  was  first  Issued  un- 
der that  name  In  1897.  Prior  to  that  time 
there  were  but  few  rules  governing  elec- 
trical construction;  the  electrical  industry 
wns  still  In  a  formative  state  and  the  con- 
struction requirements  that  would  mini- 
mise the  iiasards  incident  to  the  use  of  elec- 
tricity were  not  widely  known.  The  lire 
Insurance   Interests  took   Ihe  lead  In  point- 


ing out  how  the  then  serious  electrical  fl 
hazards  could  be  reduced,  the  result 
numerous  national  conferences  being  t 
National  Electrical  Code,  which  since  It 
has  been  revised  at  Intervals  of  about  t1 
years    to    keep   It    abreast   of    current   ele 


has  had  a  very  salutary  influence  on  elec- 
trical Installation  work  as  well  as  on  the 
construction  of  electrical  appliances.  Fires 
from  "crossed  wires"  or  other  purely  elec- 
trical causes,   once  very  frequent,  are  now 

Since  the  National  Electrical  Code  con- 
cerned itself  primarily  with  electrical  fire 
hasarda  it  did  not  deal  to  any  great  extent 
with  electrical  accident  and  life  hazards. 
This  matter  was  taken  up  by  the  Bureau 
of  Standards  with  the  result'  that,  after 
many  conferences  and  hearings.  It  drew 
up  and  published  In  1916  the  first  complete 
edition    of    the    National    Electrical    Safety- 


Code. 


9   Use 


prim 


rlly  - 


itlon   whj__     _ 

by  other  regulations  to  any  appreciable 
extent.  It  has  already  had  an  Important 
Influence    in    promoting    greater    safety. 

Both  these  national  codes  at  first  met 
with  rather  chilly  reception  by  the  Indus- 
try. Later  developments  have  shown  them 
to  be  highly  constructive  agencies  In  mak- 
ing for  greater  electrical  progress.  Haz- 
ard b  have  been  recognised  and  are  guarded 
against  so  that  electricity  Is  now  generally 
conceded  to  be  the  safest  as  weTt  as  moat 
convenient    medium    for    lighting,    heating 

ELECTRICAL  COMMITTEE,  N.  F.  P.  A. 

—The  Electrical  Committee  of  the  National 
Fire  Protection  Association  has  charge  of 
the  preparation  of  the  National  Electrical 
Code.  It  whs  first  appointed  In  1911.  and 
took  over  the  duties  and  functions  of  the 
Llectrical  Committee  of  the  Underwriters' 
.National  Electrical  Association.  Its  mem- 
bership is  largely  made  up  of  men  who 
have  charge  of  electrical  Inspection  work 
for  underwriting  and  municipal  bodies,  and 
of  representatives  from  national  associa- 
tions vitally  interested  In  proper  electrical 
Installations.  The  organisations  so  repre- 
sented are  the  following:  American  Inetl- 
tute  of  Electrical  Engineers,  American 
Electric  Railway  Association.  Bureau  of 
Standards.  Electrical  Supply  Jobbers'  As- 
sociation. National  Association  of  Electrical 
Inspectors.  National  Association  of  Elec- 
trical Contractors  and  Dealers,  National 
Electric   Light  Association. 

The  detailed  preparation  of  Code  re- 
"'" ■•■-•-  ■-  handled  by  ten  standing  o 


follows: 


i   and    Ha  If  whj 


Devlct 

Lamps  and  Signs;  Generators  and  Sub- 
stntlons;  Grounding;  Industrial  Applica- 
tions; Outside  Wiring,  Building  Supply  and 
Services;  Signaling-  Systems.  Wireless  and 
Lightning;  Theaters.  Moving  Pictures. 
Places  of  Public  Assemblv  and  Garages: 
Wiring  Standards  and  Systems. 
The  Code  Is  usually  revised  every  two 
which    time   public   hearings   are 


eld  in  March,  1922.  The  chairman  of  the 
ommlttee  Is  Dana  Pierce.  25  City  Hall 
■lace,  New  York  City,  and  the  secretary 
i   Ralph   Swoetland,    141    Milk   St.,   Boston. 


ELECTRICAL       CON' 
Contracting,  electrical. 

ELECTRICAL  CO-OPERATIVE  ASSO- 
CIATION OF  THE  PROVINCE  OF 
QUEBEC— President,  K.  B.  Thornton,  gen- 
eral manager.  Montreal  Public  Service 
Corp.,  Montreal,  Que.,  Can. 

ELECTRICAL  DEALERS 
HOUSE,  INC.— 162  W.  Randolph  _ 
cago.  III.  Manufacturer  of  fixture  stems. 
Business  established  1920.  President.  Wal- 
ter J.  Gorman;  vice-president,  A.  A.  Wohl- 
gezon;  secretary  and  treasurer;  Louis 
Franlel:    sales   manager.    H.    A.    Lotzar. 

ELECTRICAL  DECORATIVE  FLOWER 
CO.,  INC.— 140  W.  ll«th  St..  New  York. 
N.  Y.  Manufacturer  of  electrically  lighted 
flowers.  Business  established  1913.  Presl- 
rti  nt.     Louis     Hayman:     vice-president.     I* 
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ELECTRICAL  DEVELOPMENT  A  MA- 
CHINE CO.— 221  N,  ttrd  St..  Philadelphia. 
Pa.  Manufacturer  of  high -tension  special- 
ties. Business  established  1913.  President. 
H.  P.  Uversldge;  secretary.  R.  H.  Wla- 
mer:  treasurer,  W.  E.  Long;  general  man- 
lier, H.  B.  Austin;  sales  manager.  William 
T.  Poulterer.  Sales  representative!  riility 
Products  Corp.,  GO  Church  St..  New  York, 
N.  Y.;  Midstates  Engineering  Co..  West- 
minster  Bids..   Chicago,   III. 

ELECTRICAL  DEVELOPMENT  CO.— 
534  Bienville  St.,  New  Orleans,  La.'  Manu- 
facturer of  electric  tireless  cookers  and 
wall  cabinets.      Lyman   C.   Reed,    president. 

ELECTRICAL  DEVICES  CO.— Mt.  Ver- 
non. N.  Y.  Manufacturer  of  commutator 
■kitting  machines. 

ELECTRICAL  ENGINEER.— A  tech- 
nically trained  man  well  versed  In  or  who 
follows  the  profession  of  electrical  engi- 
neering. In  a  very  general  way  be  Is 
■killed  In  the  proper  methods  of  generat- 
ing, transmitting,  distributing  and  using 
electrical  energy.  This  naturally  gives'rise 
to  a  large  number  of  phases  of  the  work 
that  require  the  attention  of  mfn  iraln^rl 
In  or  well  versed  in  particular  branches  of 
electrical  engineering  work,  so  the  nature 
of  the  work  of  different  electrical  engineers 
fs  widely  varied.  They  are  qualified  to  de- 
sign and  assume  responsibility  for  the 
construction  of  electrical  machinery  and 
appliances,  electric  power  plants,  distribu- 
tion and  transmission  systems,  slgna'lng 
and  communication  systems,  etc.  In  the 
proper  use  of  electricity,  they  are  often  re- 
sponsible   for   the   developi 


i    of    I 


lufactu 


.    the 


lection  of  motors,  control  equlpr 
and  for  lighting  systems  and  other  elec- 
trical equipment.  Many  electrical  engi- 
neers do  original  research  work  that  con- 
tributes to  electrical  science  in  general  and 
others  special  research  work  for  the  per- 
fection o(  individual  apparatus  or  proc- 
esses. There  are  also  many  professors  and 
instructors  of  electrical  engineering,  elec- 
trophyslcs  and  electrochemistry,  all  of 
classed  among  electrical 
--■    —  ™    others   who   By 


whom   should   t  -    - 
engineers.     There  a 

regular  employment  In  electri._.  .. 
attained    proficiency   In    the   sclent 


latlon  rela- 

ELECTRICAL  ENGINEERING.  —  Elec- 
trics! engineering  is  now  the  most  scien- 
tific of  all  engineering  professions  Its 
scope  covers  all  phases  of  electrical  activity. 
both  within  and  without  the  industry.  The 
design  and  manufacture  of  electrical  ma- 
chinery and  apparatus,  the  installation  of 
caliy  equipped  plants,  the  design, 
.Ion  and  management  of  central  sta- 
tions for  the  generation  and  distribution 
of  electrical  energy,  the  utilization  of  elec- 
tricity for  light,  heat  and  power  and  count- 
less other  activities,  are  all  Included  In  the 
scope  of  electrical  engineering. 

And  outside  of  the  electrical  Industry 
there  are  few  large  Industries  In  which 
electrical  equipment  Is  not  an  important 
factor.  An  electrical  engineer  Is  now  an 
important  auxiliary  in  many  industries 
which  not  long  ago  seemed  entirely  apart 
Trom  electrical  problems.  The  quarry,  the 
mine,  large  factories  of  all  kinds,  railroad 
systems,  ships,  docks,  etc..  all  need  his 
services.  He  is  a  most  important  part  of 
armies,  navies  and  air  services  in  the 
equipment  and  conduct  of  war.  He  Is  a 
necessary  and  responsible  advisor  and  of- 
ficial in  connection  with  many  of  the  Im- 
portant problems  of  our  larger  cities. 

The  various  branches  of  electrical  engi- 
neering are  represented  by  such  men  as 
consulting  engineers,  professors  of  elec- 
trical engineering,  chief  engineers,  man- 
agers and  other  officials  associated  with 
electric    lighting,    railway,    telephone,    tele- 

nles  and  many  others  Interested  In  other 
ways  in  the  advancement  of  the  electrical 
profession  and  Industry  In  general, 

""  "U**1"..^    men    engaged    In 


this     profession     Is    difficult 

It    Is   estimated    that    at   least    20%    i 

graduates  of  electrical  engineering 


the 


in  the  universities  and  colleges  do  not 
follow  the  profession  after  graduation.  On 
the  other  hand,  many  of  the  eminent  en- 
gineers or  the  past  and  men  prominent 
In  the  industry  today  never  pursued  a 
course  In  electrical  engineering,  but  have 
attained  prominence  by  individual  research 
~r  development  and  by  constant  application 


and    study.      The    numbi 

graduates  Is   therefore   n_.   _   ,„ 

tlon.     It  would  seem    that   the  membership 
of    the    American    Institute    of    Electrical 


I    Indlca- 


Englneere,  which  Is  an  association  for  the 
advancement  of  the  theory  and  practice  of 
electrical  engineering  and  the  allied  arts 
and  sciences,  would  be  a  good  Indication. 
While  not  all  engineers  are  members  of 
the  Institute,  by  far  the  largest  percentage 
of  those  actively  following  the  profession 
are.  Their  present  membership  Is  some- 
thing over  12.200.  so  the  number  of  men 
actively  engaged  In  electrical  engineering 
is  probably  in  that  neighborhood  or  per- 
hans  slightly  larger. 

Electrical  engineering  may  be  said  to 
have  begun  with  the  Invention  of  Gramme's 
dynamo  In  1870.  Investigation  of  electrical 
phenomenon  had  been  carried  on  exten- 
sively by  scientific  observers  from  the  be- 
ginning of  the  17th  century,  but  actual 
applications,  except  those  connected  with 
telegraphy  and  certain  applications  of  the 
primary  battery,  did  not  make  any  gen- 
eral appearance  until  the  last  half,  and 
not  to  any  Important  extent  until  the  last 
quarter,   of  the  19th  century. 

Improvement  in  dynamoelectrie  machin- 
ery and  the  development  of  alternating- 
current  machinery  and  Installations  greatly 
enlarged    the  use  of  electric  lighting.     Th" 


e  of  transmitted  elec...  . 
I    It    became    evident    that    ' 
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easily  controlled  than  any  other.  Elec- 
trical engineers  began  to  be  trained  in 
technical  schools  and  came  out  with  a  bet- 
ter preliminary  equipment  for  the  profes- 
sion than  many  of  those  pioneer  engineers 
who.  with  far  less  educational  advantages, 
had  been  prominent  aids  and  many  of  them 
among  the  leaders  In  the  foundation  of 
the    electrical    industry. 

In  the  Telegrapher  of  Oct.  1.  1869,  an 
advertisement  was  Inserted  by  Pope.  Edi- 
son &  Co..  as  electrical  engineers.  This 
was  the  first  record,  If  it  may  be  so  de- 
scribed. In  America  of  a  firm  of  practicing 


The  growth  and  Importance  of  engineer- 
ing branches  has  been  fairly  marked  or 
rather  followed  by  the  Institution  of  tech- 
nical schools.  In  the  United  States,  the 
Rensselaer  Polytechnic  Institute  was 
founded  In  1824.  As  a  school  of  theoretic 
and  allied  science,  it  has  been  almost  ex- 
clusively devoted  to  the  training  of  civil 
engineers.  The  demand  for  scientific  train- 
ing in  universities  led  to  fhe  foundation 
of  the  Sheffield  Scientific  School  at  Yale 
In  1847.  The  Massachusetts  Institute  of 
Technology  was  chartered  in  I8II1,  but  he- 
cause  of  the  Civil  War.  did  not  organize 
Its  first  classes  until  1886.  The  opening 
of  the  Stevens  Institute  of  TechnoloKv  in 
1871  and  the  Sit/lev  College  of  Mechanical 
Arts  of  Cornell  University  in  1872.  was 
the  beginning  of  the  rapid  development 
of  schoola  of  technology  throughout  the 
United  States,  in  nearly  of  which  electrical 
engineering  is  taught. 

The     American      Institute     of     Electrical 


fully    special  lied    i 


heir  main  profession.  This  was  the  gen- 
ral  view  at  the  time  just  as  a  quarter 
■entury  before  mechanical  engineering  had 


From   1890  o 


the 


I   inc 


widening 


panded   so  rapidly 

tlve  call  for  men  or  me  ngnt  training  ana 
proper  caliber  to  undertake  the  putting 
into  concrete  form  and  appropriate  appll- 
>as  that  were  constantly 
>e  of  usefulness  of  elec- 
inrny.  i  ne  neeu  since  then  has  been  for 
closer  special  I  ib  tlon.  and  a  large  number 
of  young  men.  starting  active  careers  In 
the  last  decade  of  the  nineteenth  century. 
made  raold  progress  to  prominence  be- 
cause of  specialisation  In  a  particular 
branch  of  the  electrical  Industry. 
Of    the    electrical    engineering   graduates, 

suiting  engineers,  which  Is  undoubtedly  due 
to    the    fact    that    manufacturing,    dlMtribu- 


parts  of  a  harmonized  whole 

With  achievement,  the  profession  of  elec- 
trical   engineering  has  been  constantly  ac- 


quiring greater  Importance,  greater  dignity 
and  greater  responsibility.  It  Is  a  pro- 
fession which  calls  for  the  highest  intel- 
lectual qualities  or  at  least  such  of  them 
as  are  to  contribute  to  the  ever  expanding 
triumphs  of  electrical  science.  The  vast- 
ness  of  accomplishment  already  achieved 
by  the  profession  seems  almost  like  magic, 
but  no  one  can  see  more  clearly  than  the 
engineer  himself  that  the  Held  of  pro- 
gressive endeavor  in  the  discovery  of  new 
phenomena  in  and  the  making  of  new  ap- 
plications     of      electricity      is      practically 

limitless. 

ELECTRICAL    ENGINEERING   CO.— 922 

E.    41st   St..   Chicago.    111.     Manufacturer  of 

transformers.       President,    R.    A.     Connor: 

secretary  and   treasurer,  G.   C.  Jensen. 

ELECTRICAL        ENGINEERS        EQUIP- 

ENT  CO.— 35   S.   Desplalnes  St.,   Chicago. 


ral  manager.  E.  H.  , 
manager,  R.  T.  Calloway.  sues  repre- 
sentatives. R.  Burnham.  21  Park  Row,  New 
York,  N.  Y.:  J.  C.  Barr,  84  State  St.,  Bos- 
ton. Mass.;  Vera  W.  Shear,  123  Ohio  Bldg.. 
Akron,  Ohio;  Mill  Power  Supply  Co.,  414 
Church  St.,  Charlotte.  N.  C:  R.  M.  Helm. 
1309  Union  Trust  Bldg.,  Cincinnati,  Ohio; 
T.  R.  Jennings.  617  Ford  Bldg.,  Detroit, 
Mich.:  A.  T.  Vlck.  1011  Rusk  Ave..  Hous- 
ton, Tex.;  R.  L.  Lunt.  716  McKnlght  Bldg., 
Minneapolis,  Minn.;  W.  H.  Fernholi.  Mack 
Bldg.,  Milwaukee.  Wis.;  Rutherford  & 
Uptegraph,  1st  National  Bank  Bldg..  Pitts- 
burgh, Pa. ;  Clapp  &  Lfimoree.  400  San 
Fernando  Bldg.,  I*>s  Angeles,  Cal.;  Gar- 
land AfTalter,  Rialto  Bldg.,  Ban  Francisco, 
Cal.  - 

ELECTRICAL  INDUSTRY.— Considered 
In  Its  entirety,  the  electrical  Industry  ranks 
as  one  of  the  leading  Industries  of  the 
United  States  being  exceeded  only  by 
agriculture  and  the  steam  railroads.  Based 
on  estimated  production  for  1820  the  stand- 
ing of  the  seven  leading  industries  Is  as 
follows:  (1)  Agriculture;  (2)  railroads: 
(3)  electrical:  (4)  meat  packing  and 
slaughtering;  (5)  textiles;  (6)  iron  and 
steel;   <7)  automobiles. 

The  electrical  Industry  is  really  com- 
posed of  a  number  of  principal  branches, 
each  of  which  is  Itself  an  Industry  or  no 
mean  proportions.  The  manufacturing 
branch  Includes  the  design,  development 
and  production  of  all  forms  of  electrical 
machinery.  apparatus,  accessories  and 
supplies  used  In  all  of  the  Industries,  in- 
cluding the  public  utilities  and  agriculture. 
In  all  or  the  professions,  In  the  world  of 
merce.  and  in  the  home.  The  electric  pub- 
lic utility  branch  includes  alt  public  or 
privately  owned  plants  furnishing  electric 
tight,  heat  and  power,  transportation  and 
communication  by  telephone,  telegraph  and 
radio.  The  mercantile  branch  includes  all 
establishments  for  the  purpose  of  distribut- 
ing electrical  goods,  such  as  Jobbers  and 
dealers    in    their    many    forms.      The    con- 

and   many   engineers. 

Since  brier  histories]  data  will  be  found 
separately  for  each  branch  under  the  re- 
spective classification  for  each,  no  attempt 
will  be  made  here  to  consider  the  early 
development  of  the  Industry  as  a  whole. 

It  Is  estimated  that  the  Investment  In 
the  whole  Industry  is  SI 6, 000,000.000.  and 
that  there  are  about  1.500,000  people  em- 
ployed. This  latter  figure  does  not  Include 
electricians,  wlremen,  etc..  employed  by  In- 
dustrial plants  In  other  Industries,  of  which 
there   are   several   thousands. 

Electrical  production  and  income  from 
all  branches  for  1920  Is  estimated  as  fol- 
lows; 

Central    stations    I    900.000.000 

Electric  railways 800.000.000 

Telephone    service    B60. 000.000 

Telegraph    service    2S0.0O0.0O0 

Isolated   plants — 200,000.000 

Miscellaneous    - 260.000.000 

Manufacturing     „ 2,260.000.000 

Total  - Ifi,  200,000,000 

These  figures  indicate  an  average  ex- 
penditure for  electric  service  and  products 
of  about  160  for  every  Inhabitant  of  the 
United   States. 

The  potential  market  in  the  United 
States  Is  indicated  by  the  1920  Government 
census,  which  shows  a  population  of  105.- 
683.108.  Of  this  number  64,816.209  or  51.9% 
tlve  In  incorporated  communities  of  more 
than  2.500  Inhabitants;  9.864,196  or  9.3% 
are  living  in  smaller  incorporated  com- 
munities and  41.002.703  or  38.8%  are  living 
In    country   districts.      There   are    20,481.700 
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dwellings  in  the  United  States,  Of  which 
14,190,640  are  not  yet  wired  for  electricity. 
Of  these  4, 9  83,490  are  within  territory 
served  by  central -station  service.  There 
are  0.362,502  (arms  In  the  United  States 
and   340,000  farm- Ugh  ting  plants  in  use. 

Manufacturing.  (For  history  and  detailed 
statistics  see  Manufacturing,  electrical.) 
As  early  as  1850  electrical  apparatus  ap- 
peared In  the  United  States  census  among 
the  classified  industries,  when  two  estab- 
lishments, engaged  primarily  in  the  manu- 
facture of  electromagnetic  instruments, 
were  reported  with  products  valu<d  a' 
15,100.  In  the  census  report  of  1914,  1,030 
distinctly  electrical  establishments  were 
reported,  the  valueol  products  being ;  sho; 


_j  1335.170.194.  For  1920.  the  estimi 
value  of  products  is  $2,600,000,000.  and 
number  of  establish! '-   '  '■■"■" 


lufac 


are  commonly  classified  with  manufactur- 
er more  electrical   products. 

The  total  capitalization  of  electrical  man- 
ufacturers Is  estimated  at  1550.000. 000  and 
the  total  number  of  employees  engaged  In 
this  branch  as  203,000. 

It'  is  difficult  to  give  a  clear  idea  as 
to  the  diversity  of  electrical  products,  other 
than  to  state  that  there  are  upwards  of 
2.500  separate  and  distinct  classifications 
of  such  products.  This,  of  course,  does  not 
take  into  consideration  the  countless  va- 
rieties and  types  of  each  general  classi- 
fication. 

There  are  at  least  50  major  lines  of  prod- 
ucts, each  one  of  which  would  be  an  In- 
dustry In  Itself,  If  not  related  to  the  others. 
In  general,  electrical  products  are  often 
classified  according  to  services  for  which 
they  are  intended.  Such  classifications 
with  the  value  of  the  products  for  each 
for  the  year  1920,  are  as  follows:  Indus- 
trial, 1350,000,000:  transportation.  $200,000,- 
000;  transmission,  (160,000,000;  generation, 
1160,000,000;    and 


000.      This  lat 


trlcal 


utilisation  o 

hold,  in  the  commercial  ana  mausinai  nem 
and  on  the  farm,  and  the  material  and 
devices  necessary  In  the  wiring  of  buildings 


Utilities 


of_  utility.) 


int»  a 


... 1    utllttl  __.    _ 

stations,  electric  railways, 
telephone  systems  and  telegraph  systems. 
both  wire  and  radio  (wireless),  constitute 
the  "backbone"  of  the  electrical  industry. 
The  total  capitalization  of  these  utilities  for 
1920  was  estimated  at  $12,933,513,470,  the 
number  of  employees  over  900.000,  and  the 
value  of  service  rendered  during  the  year 
estimated  at  $2,500,000,000. 

Statistics  covering  the  period  beginning 
in  1902  bring  out  some  interesting  facts  re- 
garding the  relationship  of  each  class  of 
utility  to  the  other.  For  instance.  In  all 
statistics  the  proportion  which  the  different 
items  for  the  telephone  and  telegraph  sys- 
tems bear  to  the  total  for  all  utilities  Is 
surprisingly  constant  throughout  the  period. 
To  illustrate:  In  1902  the  capitalization  of 
telephone  companies  was  10.5%  of  the  to- 
tal capitalization  of  all  electric  utilities, 
In  1907  It  was  13%,  In  1912,  12.2%  and  in 
1917,  11.7%.  Likewise  in  1902  the  Income 
from  telephone  service  represented  IS. 7% 
of  the  total  Income  of  all  utilities  and  In 
1917  it  was  21.1%.  On  the  other  hand, 
there  has  been,  In  practically  every  case, 
a  steady  increase  in  the  relative  Im  ■ 
portance  of  electric  light  and  power  busi- 
ness, and  just  as  certain  a  decrease  in  the 
relative  Importance  of  practically  all  Items 
pertaining  to  the  electric  railway  Industry. 

The  Income  of  central  stations  for  the 
year  1902  was  (85.700.305.  In  1907  It  reached 
1175,842.338,   an   Increase   of    104.9%.      There 


ready  stated,  was  $900,000,004 
Of  58%  over  1917.  In  1902  c 
revenue  represented  18%  of  t 


3    35% 

_.;  22%.  anrl' tfiii'frraiih  revenue  10%. 
So.  for  the  first  time  In  the  history  of  the 
electrical  Industry  central-station  revenues 
have  exceeded  those  of  electric  railways- 
Financial  comparisons  further  disclose 
the  fact  that  during  the  period  1912  to  1917 


expenses  "of  all  utilities  have  increased 
much  more  rapidly  than  the  Income.  The 
total  net  Income  of  the  electric  railways 
actually  decreased  $6,000,000,  or  6.7%  dur- 
ing this  period.  This  unsatisfactory  show- 
ing has  been  due  to  the  increased  costs 
of  materials,  higher  wages,  higher  taxes. 
Interest  rates,  etc.,  while  few  increases  In 
fares  were  made  prior  In  1913.  For  the 
period   between   1917  and  1920   an   Improve- 


Isolated  plants  In  office  buildings  and  fac 
tories  during  the  past  two  years,  there  ha 
heen  a  most  interesting  development  1 
such  Isolated  p'ants  as  new  ships,  as  we 
as  In  farm  light  and  power  plants.     Of  th 


11  kinds.  Of  this  total  21.9%  or  4,029,967 
was  utilised  In  electric  motors  by  estab- 
ments    generating    theli 


1914  operations  solely  In  connection  with  In- 
dustrial  enterprises.      This   figure   does    not 

......        ._       0pera,ed       Jjy 


include  isoiatf 

stores,  hotels,  office  buildings,  public  build- 
ings, schools,  etc.  There  has  been  little 
increase   In  this  class  of  plants  during   the 


•  the  r 


trlb- 


uting  electrical  goodi 

approximately     500     electrical     jobbers,     or 

wholesale  distributors,  in  the  United  States 

$400,000,000.  During  the  same  year  there 
were  6721  dealers  who  handled  electrical 
goods  exclusively  and  28,858  other  retail 
establishments  that  sold  electrical  goods. 
There  were  also  3410  electric  central  sta- 
tions that  sold  merchandise  at  retail.  For 
the  so-called  "merchandising  lines."  which 
includes  all  electrical  goods  sold  by  retail- 
ers, such  as  household  appliances,  lamps, 
small  motors,  etc..  the  usual  channel  of  dis- 
tribution is  from  manufacturer  to  jobber  to 
retailer  to  consumer.  The  tendency  in  the 
industry  Is  to  follow  to  an  Increasing  extent 
this  method  of  distribution.  For  a  more 
detailed  analysis  of  merchandising  praclice 
ace   Merchandising,   electrical. 

The  erection,  operation  and  maintenance 
of  electric  power  stations  and  the  wiring 
(or  electric  light  and  power  service  In  the 
home,  office  and  factory  has  called  for  spe- 
cialized ability  which  has  led  to  the  rapid 
development  of  the  engineering  and  con- 
rting   branches  of   the 


ndust 


tailed    i 


:    of 


both  engineering  and  contracting  will  be 
found  under  the  headings.  Electrical  engi- 
neering,  and   Contracting,   electrical. 


leal  trade  and  technical  publications  have 
been  closely  Identified  with  the  development 
of  the  Industry  from  its  inception  and  In 
later  years  have,  as  a  natural  development. 
divided  themselves  into  specialized  groups 
covering  the  activities  of  Individual 
branches   of   the    Industry,   or    in   other    In- 


contracting  or  merchandising,  A  complete 
Hat  of  Independent  electrical  publications 
Is  given   under  Periodicals,  electrical. 

For  more  detailed  treatment  of  the 
branches  of  the  Industry,  see  Central- 
station  electricity  service:  Central- station 
facts  and  figures;  Contracting,  electrical: 
Electrical  engineering;  Electrochemical  in- 
dustry;' Jobbing  and  jobbers  of  electrical 
supplies;  Manufacturing,  electrical;  Mer- 
chandising, electrical:  Radio  communica- 
tion, development  and  status  of;  Railways, 
electric,  development  of;  Railways,  elec- 
tric, statistics  of:  Submarine  cable  teleg- 
raphy; Telegraphy,  land  line,  commercial 
and  technical  progress  in;  Telephony,  de- 
velopment of;   Telephone  service  statistics. 

ELECTRICAL  JOBBING.— See  Jobbing 
and  Jobbers  of  electrical  supplies. 

ELECTRICAL  JOURNALS  OR  PERIOD- 
ICALS.—See  Periodicals,  electrical,  for  a 
complete  list  of  American  and  Canadian 
electrical  technical  and  trade  Journals  hav_- 
ing  a   national  circulation. 

ELECTRICAL  MANUFACTURERS' 
CLUB,  THE.— Organised  In  1905.     Keorgan- 

clatlon    of    Individuals    netlv.  ly    engaged    In 
'     '  '        "     '   '     -      i  in  con- 


semlnate  information  relating  to  the 
broader  economic  aspects  of  the  industry  in 
the  United  States.  Close  affiliation  with 
the  Electric  Power  Club  and  the  Aaoo- 
ciated  Manufacturers  of  Electrical  Sup- 
plies Is  maintained  by  representation  on 
the  Electrical  Manufacturers'  Council. 
The  membership  of  the  Club  is  limited  to 
130:  at  present  there  are  no  vacancies. 
Regular  meetings  are  held  twice  a  year, 
usually  at  Hot  Springs.  Va.,  or  some  simi- 
lar resort,  In  May  and  November. 

Officers  for  1920-1921  are:  President, 
LeRoy  '  Clark,  president,  the  Safety  Insu- 
lated Wire  &  Cable  Co.,  114  Liberty  St.. 
New  York.  N.  Y. ;  secretary,  Fred  L. 
Bishop,  general  manager,  the  Hartford 
Faience  Co..  Hartford.  Conn.;  treasurer,  S. 
B.  Condi t.  Jr..  president  Condlt  Electrical 
Mfg.  Co.,  South  Boston.  Mass.;  commissary. 
F.  W.  Sanford,  Edison  Lamp  Works  of 
Genera!  Electric  Co..  Harrison.  N.  J. 

ELECTRICAL  MANUFACTURERS 
EQUIPMENT  CO.— 712  Postal  Telegraph 
Bldg.,  Chicago.  III.  Manufacturer  of  coil 
winding,  taping  and  forming  machines.     F. 

ELECTRICAL    MANUFACTURING.— See 

Manufacturing,   electrical. 

ELECTRICAL  MFO.  CO.,  THE.— 4149  E 
79th  St.,  Cleveland,  Ohio.  Manufacturer  of 
switches,  switchboards,  pan  el  hoards,  etc. 
Business  established  1905.  President  and 
general  manager,  F.  T.  Kovar;  vice-presi- 
dent, J.  V.  Becka;  secretary  and  treasurer. 
J.  P.  Jlrka. 

ELECTRICAL  MEASURING  INSTRU- 
MENTS.—See  Instruments,  electrical  meas- 

ELECTRICAL      MERCHANDISING.— See 

Merchandising,  electrical,  analysis  of  suc- 
cessful methods  for;  also  Merchandising, 
electrical,  present  status  and  prospects  of. 
ELECTRICAL  PRODUCTS  CORP.— 1128- 
34  W.  l«th  St..  Los  Angeles.  Cal.  Manu- 
facturer of  stage-lighting  equipment,  elec- 
tric signs.  Incandescent  and  portable  lamps. 
Business  established  1911.  President  and 
general  manager.  Paul  D.  Howee:  vice- 
president  and  sales  manager,  L.  R.  Lautler- 
stein;  .  secretary     and      treasurer,      R.     H. 


of  r 
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ihed  1919.  President,  Frank  E.  Dyson: 
vice-president,  Thomas  P.  Zlblln;  secretary 
and  general  malinger,  H.  A.  McAvoy; 
treasurer.  Charles  Eddy.  Sales  representa- 
tives. Pacent  Eleclrlc  Co.,  Inc.,  150  Nassau 
St..  New  York.  N.  Y. 

ELECTRICAL  REFRACTORIES  CO. 
THE.— East  Palestine.  Ohio.  Manufacturer 
of  refractories  for  electric  heating  devices. 
President  and  sales  manager.  F.  E.  Owen; 
vice-president  and  general  manager.  F.  C. 
Slmms;  secretary  and  treasurer.  C.  W,  Wil- 

ELECTRICAL  REFRIGERATING  CO. 
INC..  THE.— 130  E.  15th  St.,  New  York. 
N.  Y.  Manufacturer  of  electric  refrigera- 
tors. President,  E.  T.  Williams;  vice-pres- 
ident and  treasurer.  William  O.  Smith; 
secretary,  Henry  I.  Moody. 

ELECTRICAL   SAFETY   CONFERENCE. 

Organized   in  1913.     A  voluntary  associa- 


ccldent    hazards 


tlon    of  represenla_.  .„    ..    .._ _.    ..„. 

Izatlons    Interested    In    questions    affecting 
Ising  from    the  design. 

...    -    ..islallation    of    electrical 

appliances.  These  organisations  are  known 
as  co-operating  organizations  and  are  at 
present  as  follows:  The  Electrical  Manu- 
facturers' Council,  representing  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies 
and  the  Electric  Power  Club;  the  Bureau 
of  Standards  of  the  United  States  Govern- 
ment: Underwriters1  Laboratories;  the  Na- 
tional Workmen's  Compensation  Service 
Bureau.  Each  of  the  foregoing  Is  repre- 
sented by  two  members  of  the  Conference. 
The  purpose  is  to  promote  by  co-opera- 
tive effort  the  orderly,  consistent  and  proper 
development  of  practice  in  electrical  manu- 
factures   and    Installations    with    regard    to 

discussion  of  questions  concerning  elec- 
trical safety;- to   develop  standards   for   the 

their  application  and  Installation;  to  Inter- 
pret the  application  of  electrical  safety 
codes  both  in  regard  to  general  principles 
and  In  regard  to  particular  appliances. 

The  work  of  the  Conference  Is  conducted 
chiefly  through  the  medium  of  specially 
appointed  committees  whose  members  may 
or  may  not  be  members  of  the  Conference 
itseir.  These  committees  investigate  spe- 
cial   phases    of    electrical    problems    within 
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the  purpose  of  the  Conference  bb  above 
stated  and  through  co-operative  effort  with 
organ  iisatl  one,  with  industries,  and  with 
inspection  authorities  of  Insurance  or. 
[rations,  slate  and  municipalities,  develop 
standards  for  particular  classes  of  — 
paratus  and  machinery. 

The  co-operation  and  assistance  of  all 
organizations  and  individuals  interested  In 
accident  prevention  and  safe  practice  In 
the  electrical  field  Is  Invited  and  solicited. 
The  work  at  present  In  progress  by  sub- 
committees includes  the  following  subjects: 
Industrial   controllers,    rotating   machinery. 

topics  are  under  consideration  for  early  at- 
tention. Standards  adopted  by  the  Confer- 
ence will  be  printed  for  distribution.  The 
Conference  holds  four  regular  meetings 
each  year.  The  present  officers  are:  Chair- 
man, A.  H.  Moore.  General  Electric  Co., 
Schenectady,  N.  Y.i  secretary- treaaun 
Dana  Pierce,  25  City  Hall  Place,  New  Tot 
N.  T. 

ELECTRICAL   SPECIALTY    MFC.   CO. 
El   Beaufort   St.,   Providence,    R.    1.      Manu- 
facturer of  conduit  outlet  boxes  and  servlct 
entrance  bushings. 

ELECTRICAL  SUPPLY  JOBBERS  AS 
SOCIATION.— An  association  made  up  o 
corporations,  firms  and  Individuals  engage! 
In  the  business  of  .marketing,  distributing 
and  Jobbing  electrical  supplies  of  all  kinds. 
The  present  Association  was  organized  In 
1909.  It  is  essentially  an  educational  insti- 
tution, its  principal  activities  being  given 
to  gathering  statistics  on  the  cost  of  opera- 
tion, publicity  advertising  and  the  discus- 
sion of  problems  of  Interest  to  the  Jobbing 
branch  of  the  electrical  Industry.  The 
membership  is  now  about  200.  Franklin 
Overbagh.  411  S.  Clinton  St.,  Chfcago,  111., 
is  general  secretary,  and  Thomas  M.  Debe- 
voie-e,  12  Cedar  St.,  New  York,  N.  Y..  gen- 
eral counsel.  The  Association  la  divided 
Into  three  divisions,  Atlantic  Central  and 
Pacific.  F.  S.  Stow  Is  chairman  and  E. 
Donald  Tolles,  166  Broadway.  New  Tork, 
N.  Y.,  secretary  of  the  Atlantic  Division ; 
W.  JR.  Hersteln  Is  chairman  of  the  Central 
Division;  and  C.  C.  Hlllls  Is  chairman  and 
Albert  H.  Elliott,  502  Flatlron  Bldg.,  San 
Francisco.  Cal.,  secretary  of  the  Paclflc 
Division.  The  general  secretary's  office 
being  located  In  the  Central  Division,  it 
baa  no  secretary.  Meetings  of  the  main 
body  are  held  twice  a, year,  once  In  the 
spring  and  once  In  the  fall.  Divisional 
meetings  are  held  quarterly  at  central 
points.  The  association  publishes  a  month- 
ly bulletin  known  as  "The  Reminder,"  of 
Which  Franklin  Overbagh  Is  editor. 

In  March.  192],  the  Association  appointed 
E.  Donald  Tolles,  secretary  of  the  Atlantic 
Division,  to  the  newly  created  office  of  na- 
tional representative  of  the  Electrical  Sup- 
ply Jobbers  Association.  As  national  rep- 
resentative. Mr.  Tolles  Is  engaged  In  a 
comprehensive  campaign  to  rid  the  Jobbing 
branch  of  the  electrical  Industry  of  various 
economic  wastes. 

ELECTRICAL  SUPPLY  JOBBERS'  AS- 
SOCIATION, ATLANTIC  DIVISION.— Sec- 
retary. E.  Donald  Tolles,  52  Broadway,  New 
York,  N.  Y. 

ELECTRICAL  SUPPLY  JOBBERS'  AS- 
SOCIATION, CENTRAL  DIVISION.— No 
divisional  secretary.  General  secretary, 
Franklin  Overbagh,  411  South  Clinton  St., 
Chicago,   III. 

ELECTRICAL  SUPPLY  JOBBERS'  AS- 
SOCIATION, PACIFIC  COAST  DIVISION, 
—Secretary.  Albert  H.  Elliott,  502  Flatlron 
Bldg.,  San  Francisco,  Cal. 

ELECTRICAL  SUPPLY  JOBBING.— See 
Jobbing  and  Jobbers  of  electrical  supplies. 

ELECTRICAL  SUPPLY  MANUFACTUR- 
ERS' ASSOCIATION  (CANADA),— Secre- 
tary, J.  A.  McKay.  Room  206,  110  Church 
St.,  Toronto.  Ont.,  Can. 

ELECTRICAL  TRADE  ASSOCIATION 
OF  C  A  N  A  D  A.— Secretary,  William  R. 
Stavely,    Royal   Insurance  Bldg.,   Montreal. 


ELECTRICIAN,— A  persoi 
electrical  sciences  and  arts. 
been  used  in  this  broad  sen 

>  beginning  of  the  study 
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In  the  older  days  even  scientists  v 
vestlgated  electrical  phenomena  were  com- 
monly called  electricians.  In  the  United' 
States  the  term  Is  now  generally  restricted 
to  an  electrical  worker  experienced  In  the 
installation  and  maintenance  of  electric 
wiring  and  equipment. 

ELECTRICITY.— From  the  earliest  ob- 
servations of  electrical  phenomena  until 
recently  attempts  to  explain  what  was  tak- 


ing place  have  been  unsatisfactory,  and 
the     nature     of      electricity     has     bee 

Benjamin  Franklin  suggested  the  theory 
that  electricity  Is  a  fluid  which  exists  nor- 
mally In  all  bodies.  If  some  of  this  fluid  If 
removed,  the  body  becomes  charged  nega- 
tively. If  an  excess  of  the  fluid  is  present 
in  a  body,  It  is  charged  positively.  For 
tlons  of  this  fluid  repel  each  other  but  art 
attracted  by  matter.  Since  bodies  wit! 
less  than  the  norma]  amount  of  this  fluid 
repel  each  other,  it  would  seem,  according 
to  this  theory,  that  matter  repels  matter, 
which  la  a  conclusion  not  In  accord  with 
Newton's  law  of  gravitation. 

Sytnner  proposed  a  two-fluid  theory  as- 
suming the  existence  or  positive  and  nega- 
tive iluids  which  attract  each  other,  but 
positive  repels  positive  and  negative  repels 
negative.  Normally  these  two  fluids  exist 
in  equal  amounts  In  all  bodies  and  therefore 
neutralise  each  other.  If  some  of  the  nega- 
tive fluid  is  removed,  or  if  positive  fluid  Is 
added  to  a  body,  it  becomes  positively 
charged,  while  if  positive  fluid  is  removed, 
or    negative    fluid    added.    It    Is    negatively 

Faraday  and  Maxwell  conceived  of  elec- 
tric charges  as  strains  In  the  ether  in  the 
vicinity  of  the  charged  bodies. 

Recently  a  new  theory  has  grown  out 
of  experiments  on  the  electric  discharge 
through  vacuum  tubes  and  various  other 
phenomena.  This  Is  the  electron  theory. 
According  to  this  theory  electricity  con- 
sists of  exceedingly  minute  negatively 
charged  particles,  originally  called  cor- 
puscles by  J.  J.  Thomson,  but  now  called 
electrons.  These  particles  always  have  the 
same  mass  and  the  same  charge  no  matter 
from  what  substance  they  come.  Positive 
electricity  has  not  been  Isolated,  but  the 
removal  of  electrons  from  a  body  leaves 
that  body  positively  charged.  The  appli- 
cation of  this  theory  seems  to  explain  and 

number  of  phenomena  which  at  flrsffap- 
pear     to      be      unrelated.        (See      Electron 

ELECTRICITY  IN  MARINE  AND 
NAVAL  SERVICE.-See  Marine  and  naval 
applications  of  electricity. 

ELECTRICITY  IN  THE  HOUSEHOLD.— 
See    Household    applications    of    electricity 
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ELECTRIFICATION.- 
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silk,  flannel  or  similar  material.    This  prop- 


Latin  name  Is  electrum,  from  which  the 
word  electricity  Is  derived.  A  body  that  Is 
electrified  Is  said  to  be  charged  with  elec- 
tricity. In  1T34  DuFmy  discovered  that 
there  are  two  kinds  of  electrification.  A 
glass  rod,  when  rubbed  with  silk,  will  repel 
another  glass  rod  which  has  been  treated 
the  same  way.  A  rod  of  hard  rubber,  when 
rubbed  with  cat's  fur,  will  repel  another 
rod  which  has  also  been  rubbed  with  fur 
but  it  will  attract  the  glass  rod  electrified 
as  above.  These  two  manifestations  Indi- 
cate two  kinds  of  electricity.  Charges  like 
that  on  the  rubber  when  rubbed  with  cat's 
Eur  are  called  negative  and  charges  like 
that  on  the  glass  are  called  positive.  In 
modern  electrical  theory  a  body  Is  electri- 
fied when  It  has  either  an  excess  or  de- 
ficiency of  electrons.  See  Electron  theory. 
When  a  body  Is  electrified,  equal  amounts 
□I  positive  and  negative  electricity  are  de- 
veloped. The  quantity  of  the  elec  trill  cation 
or  electric  charge  Is  measured  by  the  foroe 
It  exerts  on  unit  charge.  The  symbol  for 
charge  Is  q. 

The  wo  "     " 
a  broader 

equipping   a   plant,    instituti' 
with  electric  power  In  place  or  some  other 
kind  or  power.     For  Instance,  railroad  elec- 
trification— equipment  of  a  railroad  system 

locomotives.  Factory  electrification— re- 
placement of  mechanical  power  transmis- 
sion within  the  plant  by  electric  trans- 
mission and  motor  drive  of  the  machinery, 
in  many  cases  electrification  Includes 
change  to  electric  lighting  and  heating  as 
well  as  electric  power,  as  in  elect rlflcstlon 
of  the  home.    Also  see  Steam  railroad  elec- 

ELECTRIFICATION  OF  STEAM  RAIL- 
ROADS.—See  Steam  railroad  electrification, 
development  of;  Steam  railroad  electrifica- 
tion, economies  and  other  advantages  of. 
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—  of  electric  ovens.  Business  estab- 
lished IBIS.  General  manager,  W.  C. 
Levey;  sales  manager,  Allan  L.  Firestone. 

ELECTRION.— Trade  name  for  farm 
lighting  and  power  plants  manufactured 
by  the  Canadian  Under  man  Co..  Ltd., 
Woodstock,  Ont..  Can. 

ELECTR IB— Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  649  W.  Washington  St.,  Chicago, 

ELECTRO — Trade  name  for  motor- 
driven  grinders,  drills,  hammers  and  other 
tools  manufactured  by  the  Electro -Mag- 
netic Tool  Co.,  I10S  Carroll  Ave.,  Chicago, 
I1L 

EL  ECTROBATER.— Trade  name  for  elec- 
tric Incubator  manufactured  by  the  Cyphers 
Incubator  Co..  Buffalo,  N.  Y, 

ELECTRO    CHEMICAL    CO.,    THE 111 

W.  Court  St.,  Dayton,  Ohio.  Manufacturer 
of  electrolyzers.  President  treasurer  and 
general  manager,  K.  E.  Nlawonger;  vice- 
president,  D.  R.  Nlswonger;  secretary,  H. 
P.  Williamson. 

ELECTRO  -  CHEMICAL  ENGRAVING 
CO.,  THE. — Brooklyn,  N.  Y.  Manufacturer 
of  electrical  Instrument  dials  and  name 
plates  for  electrical  machinery.  Business 
established  1900.  President  and  treasurer, 
Frederick  E.  Swltser;  vice-presidents,  N. 
L.  Jacobus,  F.  H .  South  wick,  R.  Schlesln- 
ger;  secretary  and,  sales  manager,  N.  L,. 
Jacobus;  treasurer,  N.  L.  Jacobus.  Main 
office.  440-4BS  19th  St.,  Brooklyn,  N.  Y. 
Branch  office,  62  Vanderbilt  Ave.,  New 
York,  N.   Y. 

ELECTRO  DYNAMIC  CO.— Bayonne,  N 
J.  Manufacturer  of  electric  motors  and 
generators.  Business  established  IS80. 
President,  Henry  R.  Carse;  vice-president 
Henry  R.  Sutphen;  secretary,  H,  A.  G. 
Taylor;  treasurer,  T.  C.  Dawson;  general 
manager,  C.  R.  Mudge;  sales  manager,  D. 
B.  Wilson.  Main  office  and  factory,  Ave.  A 
Sc  North  St.,  Bayonne,  N.  J.  Branch  office. 
Marshall  Bldg.,  Cleveland,  Ohio.  Sales 
representatives,  Corte  Engineering  Co., 
Woolworth  Bldg.,  New  York,  N.  Y.:  Cool- 
baugh  &  Qledhlll.  Bulletin  Bldg..  Philadel- 
phia, Pa.;  H.  A.  Rapelye,  Oliver  Bldg.. 
Pittsburgh,  Pa.;  Hodgart  &  Co.,  Peoples 
Gas  Bldg.,  Chicago.  III.;  C.  E.  Wise,  Book 
Bldg.,  Detroit,  Mich.;  A.  J.  Kutchera,  2nd 
National  Bank  Bldg.,  WUkes-Barre,  Pa.; 
Irving  Samuels.  Hun  sicker  Bldg.,  Allen - 
town,  Pa.;  Coolbaugh  &  Qledhlll,  88  Broad 
St.,  Boston.  Mass.;  H.  P.  Foley  Co..  806 
12th  St.,  N.  W.,  Washington.  D.  C.l  Coast 
Equipment  Co.,  Merchants  Exchange,  San 
Francisco,  Cal. 

ELECTRO-MAGNETIC  TOOL  CO.— Chi- 
cago, HI.  Manufacturer  of  portable  electric 
tools.  Business  established  1910.  President, 
A.  D.  Lundy;  vice-president  and  general 
manager,  J.  S.  Knowlson;  secretary,  J.  N, 
Hatch;  treasurer  and  sales  manager,  G.  L. 
Neucomb.  Main  office  and  factory,  2902 
Carroll  Ave.,  Chicago,  HI.  Branch  office, 
426  Broome  St.  New  York,  N.  Y. 

ELECTRO  MAGNETIZER  CO.— 830  Mar- 
ket St.,  San  Frapclsco,  Cal.  Manufacturer 
of  magnetlzers. 

ELECTRO  SERVICE  CO.— Marietta.  Oa 
Manufacturer  of  lightning  arresters  and 
air-break  switches.  Buainess  established 
1919.  President  and  treasurer,  G.  N.  Lem- 
mon;  vice-president  and  secretary,  C.  B. 
Bennett;  vice-president  E.  A.  Thorn  well. 
Sales  representatives,  Memeo  Engineering 
&  Mfg.  Co.,  New  York,  N.  Y.;  R.  W.  Ullle 
Corp.,  Boston,  Mass.,  and  New  York,  N.  Y.; 
Albrecht- Henderson  Co.,  Pittsburgh,  Pa. ; 
Mill  Power  Supply  Co.,  Charlotte,  N.  C.j 
E.  A.  Thornwell,  Atlanta,  Oa.;  W.  H.  Hen- 
drey  Co.,  Seattle,  Wash. 

ELECTRO  STEAM  RADIATOR  CO.— 18 
W.  Monroe  St..  Chicago,  111.  Manufacturer 
of  electric  radiators. 

EL  ECTROBESTOS.— Trade  name  tor  In- 
sulating material  manufactured  by  H.  W. 
Johns-Manvllle,  Inc..  Madison  Ave.  &  41st 
St.,  New  York,  N.  Y. 

ELECTRO-BOII Trade  name  for  elec- 
tric immersion  heater  manufactured  by  the 
Milwaukee  Mfg.  Co.,  1J1B  Fond  du  Ljtc 
Ave..  Milwaukee.  Wis. 

ELECTROCARDIOGRAPHS.— Some  years 
ago  It  was  discovered  that  every  muscular 
contraction  is  attended  by  the  production 
of  an  electric  current.  It  was  later  found 
that  the  current,  the  action  current  as  It 
Is  called,  produced  by  the  action  of  the 
heart  muscles  produces  differences  In  po- 
tential on  the  surfaces  of  the  body.  This 
potential    difference    can    be    detected    by 
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Unit  tlir  unliimi-v  sensitive  Kiilvnnom'ters 
i  uiiiHil  follow  Hum  suit  n  special  apparatuj 
called   tliv  electrocardiograph  must  lie  used 

Tin-  essential  parts  or  this  equipment  are 
it  galvanometer,  a  photographic  rerordci 
ami   control  equipment.      If  a  wi" 


This 


I  field  I  he 
from  a  straight  line  into 
iciple    Is    utilized    by   the 


galvanometer 

amplitude  of  the  arc  being  proportional  to 
Ihe  strength  of  the  current,  the  deflection 
provides  a  meana  of  measuring  the  current. 
This  deflection  Is.  of  course,  very  amnll 
and  Is  measured  by  pholographing  the 
moving  wire  through  magnifying  lenses 
which  magnify  900  tlmea.  The  photograph 
is  taken  on  a  moving  film,  time  being 
marked  on  the  film  by  a  shutter  Which  ro- 
tates at  a  known  speed.  Though  these 
outfits  are  designed  primarily  for  medical 
research,  their  extreme  sensitivity  and  the 
permanent  graphic  record  obtained  makes 
the  instrument  of  value  to  the  physical 
laboratory  aa  well.  It  is,  in  fact,  a  highly 
special  type  of  oscillograph,  which  sec. 

Manufacturer*: 

Hlndle.   Charles  P.,    15  Spring  St..  Ossin- 


The  weight  In  grt  _ 
Is  liberated  through  elect rolysls  by  one 
coulomb  of  electricity.  The  electrochemical 
equivalent  of  hydrogen  Is  0.01044  milligrams 


ELECTROCHEMICAL    INDUSTRY.— Th< 

Industry    in    which    the   science    of   electro- 
chemistry  Is  applied   to  a  large  numbei 
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.  cesses.  Some  industrial 
plants  are  wholly  electrochemical,  while 
others  are  established  chemical  or  metal- 
lurgical plants  using  more  or  less  electro- 
chemical processes.  That  branch  of  the 
el  ec  troche  pi  leu  1  Industry  dealing  with  the 
production  of  primary  and  storage  bat- 
direct  branch  of  the  strictly  electrical  In- 
dustry which  handles  moat  of  the  batteries 
manufactured.  Inasmuch  as  this  branch  is 
described  under  batteries,  It  will  not  be 
discussed  further  here.     The  other  division 
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branches    according    to    the    nature    of    Ihe 
processes   Involved. 

The  oldest  of  these  three  branches  Is 
that  using  electrolytic  processes.  While 
thia  branch  had  Its  beginnings  over  sixty 
—    "B  develop-       - 


mtll  the  c 


large 


>  of 


energy.    From  that  time  on  Its  develoj 
has    been    rapid    and    electrolytic 
are  constantly    applied    to  count! 


been  rather  recent,  principally  within  tin 
last  six  years,  is  that  of  electric  furnace  oi 
■--'■--'■  ■■-■  processes, 
th  Its  great 

s.   aluminun..    _.. 

..  erials  that  cannot  be  produced 
In  other  ways,  is  responsible  for  this  recent 
very  rapid  growth.  In  1315  there  were  only 
213  electric  furnaces  operating  In  the  world, 
while  in  1920  It  is  estimated  there  were 
1390.  an  increase  of  650%  in  five  years. 
The  future  development  of  electric  furnace 
applications  Is  bound  to  be  rapid  also,  and 
Is   limited   only  by   the  supply   of  elect  ' 

energy  in  large  ouantltles  and  at  low   

and     It     Is    therefore     closely     linked     with 
hydroelectric  development. 

The  third  class  involves  electric  dls 
charges  through  gases,  which  produce  dlf 
ferent  chemical  reactions,  according  to  th. 
nature  of  the  discharge.  As  yet  little  prog- 
reaa    has   been    made   in    thia   claas    and    it! 

porlant    from   a    commercial    standpoint    a: 
either  of  the  other  two  classes. 

Of  ihe  electrolytic  processes,  probably  the 
oldest   and    most    widely  applied    Is   that   of 
electroplating-.      In   electroplating  the  obje-- 
which   Is   to   receive   a   coating  of  metal 
employed  as  a   cathode    In   a    solution   of 
salt  of  the  metal.     Many  small  parts  or  ot 
large  one  may  be  plated  at  a  time,  by  an 
pending    them    from     hooks    or    arranging 
them  so  that  they  are  in  continuous  motion 
and    tumble    over    each    other   and    present 
successively   all    parts   of  their  surfaces    to 
the    electroplating    action    of    the    current 
It    Is   estimated    that    the    number  of  parts 
treated   in  this  manner  daily  runs   up   into 
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a  very  Important  part  of  the  Industry.  In 
these  processes  the  starting  material  is  !t 
highly  concentrated  alloy  of  the  metal,  and 
the  puniose  is  to  remove  the  Impurities  and 
recover  not  only  the  principal  metal  In 
Its  pure  form,  but  also  the  forelcn 
metals,  especially  the  precious  metals.  The 
Impure  metal  Is  made  (he  anode  and  the 
principle  of  the  process  is  to  dissolve  It  into 
the  electrolyte  from  which  it  Is  deposited 
on  the  cathode  In  pure  form.     The  precious 

are.  remain  in  the  electrolyte.  Copper  Is 
the  most  Important  metal  refined  In  this 
manner,  but  the  processes  also  include  sil- 
ver, gold.  line.  lead,  nickel.  Iron,  tin.  bis- 
muth and  cadmium. 

The  electrolysis  of  water  and  other  solu- 
tions to  get  gases  is  also  accomplished  on 
a  commercial  scale.  Some  hydrogen  and 
oxygen  are  produced  in  this  manner,  but 
the  production  of  chlorine  and  chlorates  is 
more  Important.  The  chief  application  ot 
electrolytic  chlorine  Is  for  the  manufacture 
of  bleaching  powder  (chloride  of  lime). 
Other  important  applications  are  the  manu- 
facture of  carbon  tetrachloride,  the  detln- 
nlng  of  tin  scrap  with  the  production  of  tin 
tetrachloride,  the  manufacture  of  hydro- 
chloric acid,  sulphur  chloride,  acetylene 
tetrachloride,  etc.  One  use  of  the  chlorate 
produced  Is  in  the  manufacture  of  bichlo- 
ride phosphate   fertilizers. 

In  electric  furnace  processes  the  reaction 
(aklng  place  does  not  differ  from  ordinary 
chemical  and  metallurgical  reactions.  The 
difference  is  that  the  heat  reouired  for  the 
reaction  is  produced  electrically,  but  if  the 
asme  heat  would  be  generated  In  aome 
other  way  the  reactions  would  he  Identical. 
Ita  artvantagea  are.  however,  that  a  much 
higher  temperature  mSy  be  produced,  and 
the  control  of  temperature  and  chemical 
nature  of  the  atmosphere  is  much  more 
simple.      Its   only   disadvantage    is   the   cost 

One  of  the  first  and  moat  Important 
products  of  the  electric  furnace  la  artificial 
graphite,  first  produced  by  Pr.  Acli<  son. 
It  Is  used  for  electrodes  in  many  other  elec- 
tric furnace  and  electrolytic  processes  and 
also  as  a  lubricant,  polish,  in  paint,  etc 
Silicon  carbide  Is  also  made  In  the  electric 
furnace  and  is  widely  used  as  an  abrasive 
and  a  refractory,  under  the  trnde  namee 
carborundum,  crystolon,  etc.  Others  mads 
in  a  similar  manner  are  artificial  emery  or 
alundum,  aloxlte.  siloxlcon,  etc.  The  pro- 
duction of  aluminum  and  zinc  In  electric 
furnaces  is  an  important  branch  of  the  In- 
dustry. Calcium  carbide  production  Is  nlae 
one   of   the   largest    and   most    Important  oi 


jcint 


calcium   c 


a  gut 


for  welding  and  lighting:  It  Is  also  used 
making  calcium  cyanamlde. 

The  more  recent  developments  of  the 
electric  furnace  processes  have  related 
largely  to  the  production  of  ferro  alloys 
and  high-grade  steels.  Many  varieties  of 
such  alloys  are  produced  and  various  steels 
of  high  percentage  purity  and  very  low  In 
or  free  from  carbon,  sulphur  and  phos- 
phorus, can  only  be  made  in  electric  fur- 
naces. In  the  steel  industry  the  electrk 
furnace  Is  used  largely  for  three  purposes. 
High-grade  steel  Is  cheaply  produced  Ir 
competition  with  the  crucible  r-If'-l  process 
Steel  refining,  such  as  the  refining  oi 
molten  Itessemer  converter  metal  or  inoltcr 
open -hearth  metal,  is  also  very  important 
The  third  Important  application  is  the  us( 
of  the  electric  Mrnace  for  melting  stee 
for  castings.  There  are  also  many  special 
applications  of  furnaces  to  this  branch  OI 
the  industry. 


rcial    applications    have    I 
made.      One    process    is    the    production    c 
Dxone  by  passing  a  silent  discharge  tnrous 
air.      The   ozonizers   are    operated   by   high 
tension     alternating     current     and     operat 
without     any      spark     or     arc     discharge! 
Ozone    is    used    principally    for    bleaching 
purifying   and    sterilizing.      The    fixation    of 
atmospheric  nitrogen  which  occurs  when 
spark  discharge  Is  passed  through  air  Is 
great    potential    importance,    as    the    nitr 
gen    in   the  air   is    Inert  and    useless,    while 
nitrogen  compounds  are  of  great  Industrial 
value    In    the    manufacture    of    explosives 
ind  other  compounds.     The  prin- 
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and  fume  precipitation,  by  the  Coitrell 
process,  is  successfully  used  In  smelters, 
cement  plants,  chemical  plants,  etc. 

ELECTROCHEMICAL  PROCESSES— 
Those  in  which  chemical  actions  or  reac- 
tions are  facilitated  or  caused  111  by  the 
electrolytic  action  of  the  current  or  (II) 
by  the  temperature  generated  by  the  use 
of  the  current.  Examples  (1):  decompos- 
ing compounds  Into  their  elements,  refining 
metals  by  using  the  impure  metal  as  anode, 
plating  articles  with  precious  or  durable 
metals,  transforming  salts  Into  more  valu- 
able or  desirable  ones:  (II)  melting  and 
refining  metals,  converting  carbon  into 
graphite,  producing  pig  Iron  from  iron  ore 
and  charcoal,  producing  calcium  carbide 
from  lime  and  coke. 

ELECTROCHEMISTRY.— The  science  of 
applying  electrical  energy  to  assist  In 
chemical  operations.  Since  It  is  impracti- 
cable to  differentiate  between  such  so- 
called  physical  operations  as  heating, 
melting,  boiling,  vaporizing  and  evaporat- 
ing, and  strictly  chemical  operations,  the 
use  of  electrical  energy  In  these  operations 
is  Included  under  the  general  title  of  elec- 
trochemistry and  electrochemical   Industry. 

Electrochemistry  deals  broadly  with  the 
production  of  chemical  effects  by  the  use 
of  electrical  energy  to  assist  the  reaction, 
and  Its  exact  reverse,  namely,  the  produc- 
tion of  electrical  energy  from  chemical 
energy.  The  first  branch  of  electrochemis- 
try In  Its  relation  to  industry  consists  of 
several  processes  which  may  be  divided 
into  throe  general  classes:  electric  fur- 
nace processes,  using  the  heat  generated  by 
the  current:  electrolytic  processes  where 
the  action  Is  caused  by  the  electrolytic 
action  of  the  current  (lowing  in  a  liquid: 
processes  Involving  electric  discharges 
through  gases.  The  second  branch  of  elec- 
trochemistry Is  now  confined  principally  to 
primary  and   storage -battery  work. 

ELECTROCUTION  EQUIPMENT  FOR 
ANIMALS.— A  cage  or  box  containing  a 
solid  or  strip  metal  floor  forming  one  elec- 
trode. A  second  contact  or  electrode  in  the 
form  of  a  cottar  or  other  band  Is  attached 
to    the    body    (  '    ''  — 


witch  c 


<  the  pri- 


mary of  a  transformer  and  the  high-voltage 
secondary  current  passes  to  the  electrodes' 
through   the  animal's   body.     This  method 


tary  electrodes  for  attaching 

to  the  body  of  the  convicted  prisoner  is 
used  In  states  where  this  form  of  capital 
punishment  is  enforced.  The  prisoner  is 
strapped  In  the  chair  and  an  electrode 
applied  on  a  dampened  spot  on  the  flesh  of 
the  head.  Another  Is  secured  to  the  ankle. 
The  prisoner  is  blindfolded  and  at  a  signal 


■    switch    i 


throw: 


By    i 

applied  in  v 


i    of 


i   about    1700    I 


from  the  application  of  2400  volts  until  15 
minutes.  It  Is  firmly  believed  that  this 
method  of  execution  Is  the  most  humane 
ny    because    the    prisoner    I 


unconscious  at 

he   instant   the  current    is 

Manufacturers 
N.  T. 

Electric  Co.,   Mt.  Vernon 

ELECTRODE. 

wire,  etc.,  which 
trolyte  and  by  w 
leaves.     Also  ext 
the  terminals  of 

ratua  and  to  the 
employed    as  an 

-The    terminal   rod.    plate 

any  electric  circuit  which 

point  where  It  Is  usefully 
arc.    as   the  electrodes    o 

..   _..    -lectric 

arc  furnace. 

ELECTRO DEPOSITED  ANODE  S.- 
I'lates  or  bars  used  aa  anodes,  which  have 
been  previously  formed  or  deposited  as 
cathodes  in  another  operation.  The  object 
very  pure  metal 


E  M  F  ELECTRICAL  YEAR  BOOK 


ELECT  RODE  POSITION.     The    preclplta- 

by  electrolytic  action.  Ordinarily,  metals 
are  precipitated  as  such  on  the  cathode, 
while  metallic  oxides  are  sometimes,  under 
special     conditions,     deposited     upon     the 


of  platinum  wire  mounted  Into  a  handle, 
which  platinum  wire  may  be  heated  to  a 
very  high  temperature  by  current  passing 
through  it.  They  are  used  for  removing 
morbid  human  tissue  by  cauterizing-  (burn- 

changes  taking  place  in  It.  They  are  also 
used  to  open  an  abscess  or  other  abnormal 
formation,  and  are  largely  used  by  dentlstH 
and  Burgeons. 


Branston    Co.,    Charles  A..    41-45    Ellicott 

St..  Buffalo,  N.  T. 
HcINTOBH  BATTERY  &  OPTICAL  CO., 
223-233  N.  California  Ave.,   Chicago.  111. 
Reld    Instrument  Co..   Inc.,   J.    E.,    408   N. 

12th  St..  Philadelphia,   Pa. 
Victor    X-Ray    Corp.,    238    S.    Robey   St., 

Chicago.  III. 
Walte    &    Bartlett    Mfg.    Co..    S3   Jackson 

Ave.,  Long  Island  City,  N.  Y. 
Wappler    Electric    Co.,     Inc.    162    Harris 

Ave,.  Dong  Island  City.  N.  Y. 
ffKSTEKN    COM,  &   ELECTRICAL,  CO., 

100  5th  St..  Racine.  Wis. 
ELECTRODES,   ELECTROLYTIC  CELL 
—See   Anodes,   electrolysis   and   electroplat- 
ing, and  Cathodes,  miscellaneous. 

ELECTRODES,  FURNACE.  —  Furnaei 
electrodes  are  usually  made  of  nongraphitlc 
carbon  or  of  artificial  or  natural  graphite. 
The   electrodes    —  "  " 


trode  paste.  The  purpose  of 
end-Jolntlng  is  to  allow  the  electrode  to 
be  fed  In  continuously.  Since  the  advent 
of  the  electric  furnace  the  use  of  carbon 
and  graphite  for  electrodes  has  become 
one  of  the  chief  uses  of  these  substances. 
They  are  used  In  arc  and  arc -resistance 
type  Turn  sees  and  In  some  resistance  types 
where  the  bath  or  substanr-    J   * 
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being  Immersed  In  the  molten 
Manufacturers: 
Acheron     Graphite     Co.,     Niagara     Palls, 

N.  T. 
Canadian     National     Carbon     Co..      Ltd., 

Hlllcrest  Park,  Toronto,  Ont..  Can. 
Champion  Carbon  Mfg.   Co.,    The,    305   1st 

National  Bank   Bldg..    Cincinnati,   Ohio. 

(Carbon.)     "Champion." 
Electric    Furnace    Conatructlon    Co.,    908 

Chestnut  St..  Philadelphia,  Pa. 
National    Carbon    Co..    Inc.,    Highland    & 

Madison  Aves..   Cleveland.  Ohio.      "Na- 
tional." 
Speer  Carbon  Co.,  St.   Marys.  Pa. 
.Stackpole  Carbon  Co.,   St.   Marys,  Pa. 
ELECTRODES,       METALLIC       FLAME 
MAGNETITE    OR    LUMINOUS    ARC— Thr 
tips   between    which    the   current  Jumps    to 


forn 


the  ( 


:    In    f 


of    I 


arlously    ki_- . 

magnetite  or  luminous  type.  This  Is  the 
only  type  of  arc  lamp  now  still  in  extensive 
use  [or  street  lighting.  The  positive  elec- 
trode in  such  arc  lamps  consists  of  a  heavy 
piece  of  metal,  often  copper,  which  is  re- 
newed Infrequently,  The  negative  elec- 
trode issts  from  100  to  350  hours,  depending 
on  the  electrode  efficiency  and  the  current 
through  the  lamp.  It  must  be  renewed  In 
the  regular  operation  of  trimming,  and 


nous  qualities,  resulting  in  higher  efficiency 
than  In  the  arc  lamps  using  pure  carbon 
electrodes. 

Manufacturers; 
-     Canadian   General   Electric  Co.,    Ltd.,   212 
King  St.,   W.,  Toronto.   Ont.,   Can. 

'     ■        -     Carbon     Co.,      Ltd., 


Natlona 
Hlllcrest  Park,   Toronto.  Ont..  Can. 
Electrical    Engineers    Equipment    Co., 
S.  Desplalnes  St.,  Chicago.  III.    (Met 


ically  Into  that  solution,  and  electrodes 
for  solutions  which  are  glass  tunes  bent 
and  drawn  to  suitable  forms  and  provided 
with  a  contact  clip  which  fastens  to  the 
lube  and  dips  Into  the  solution  within  the 


tube.  For  the  so-called  "battery  outfits" 
electrodes  In  their  simplest  form  are  metal 
hand  grips  which  are  connected  to  the 
high-frequency     source.       Other     electrodes 

point  on  the  body,  as  foot  plates  and  wrist 
electrodes,  or  for  a  particular  method  of 
application,  as  the  massage  roller,  hand 
sponge,  hair  brush,  or  various  needles. 
Electrodes  for  the  high- frequency  or  violet 
ray  outfits  are  made  of  glass  blown  to 
shapes  suitable  to  direct  application  on  the 
surfaces  of  the  body,  as  double -proagod 
or  rake-like  electrodes  for  application  to 
the  spine,  curved  tube  electrodes  for  appli- 
cation to  the  neck,  etc. 

Manufacturers: 

Kesselrlng  X-Ray  Tube  Co.,  652  W.  Lake 
St.,  Chicago.  HI. 

Lindstrom.  Smith  Co..  3212-3238  W.  Lake 
St..   Chicago,    111.      "White   Cross." 

MclNTOSH  BATTERY  &  OPTICAL  CO., 
223-233  N.  California  Ave.,  Chicago.  III. 

Vacuum  Class  Co.,  Lynn,  Mass. 

WESTERN  COIL  &  ELECTRICAL  CO., 
300  5th  St.,  Racine,  Wis, 


a  trade  secret  of  those  companies  perform- 
ing special  work  In  arc  welding.  It  la  still 
an  Important  factor  from  the  investigator's 
standpoint.  In  practice,  the  desire  Is  for 
an  electrode  of  relatively  pure  steel,  that 
will  run  smoothly  and  not  give  a  sputtering 
arc.  The  chemical  constituents  are  usually 
based  on  the  results  to  be  desired  and  much 
controversy  exists  as  to  the  best  all- 
around  composition.  For  mild  steel  plates 
as  used  In  shipbuilding  a  composition  as 
'-"- --    — maiderad    satisfactory:    car- 


■r  0.5S  p 


0.18  e 


phosphorus  O.OK  per  cent, 

ilphur.  0.05  per  cent,  silicon  0.05  per  cent. 
For  the  Joining  of  special  steel  composi- 
tions,   the    character    of    the   electrode   had 


term  applied  to  the  metal  rods  used  when 
carbon  electrodes  are  employed  in  arc  weld- 
ing of  cracks,  blow  holes  or  other  faults 
the    rod    being    held    in    the    arc    so    as    tr 

the  crack  or  fault 

under  metal  electrodes  as  auxillnrh 

to.      If  the   rods  are  as  thin   as  wire,   they 

are    often     called    welding    wire.       Carbon 

wldlng    electrodes     are     commonly     called 

welding    carbons    or   carbon    pencils.       (See 

Carbons,   welding;    Wire,    welding.) 

Manufacturers: 

Acheson  Graphite  Co..  Niagara  Falls,  N. 
Y. 

American  Rolllntr  Mil!  Co..  The,  Middle- 
town.  Ohio.     "Armco." 

BURKE  ELECTRIC  CO..  12th  A  Cran- 
berry Sta..  Brie,  Pa. 

Canadian  Genera!  Electric  Co..  Ltd.,  Ill 
King  St..  W„  Toronto.  Ont.,  Can, 

Canadian  Nations!  Carbon  Co..  Ltd.. 
Hlllcrest  Park.  Toronto.  Ont.,  Can. 

Electric  Arc  Cutting  &  Welding  Co..  152- 
58  Jeliff  Ave.  Newark,  K.  J.    "Newflrc." 

Electric  Rsllwav  Improvement  Co..  The 
2070  F.  61et  Place,  Cleveland.  Ohio. 

Glbh  Instrument  Co.,  348  E.  Palmer  Ave.. 
Detroit.  Mich. 

Indlnnapolts  Switch  &  Frog  Co..  Spring- 
field. Ohio. 

Pnae  Steel  &  Wire  Co..  30  Church  St.. 
New  York.  N.  T. 

Quasl-Arc  Weldtrode  Co..  Inc..  Atlantic 
Ave.  A  Warwick  St.,  Brooklyn,  N.  Y. 
"Weldtrode." 

Railway  Tmck-Work  Co..  3132  E.  Thomp- 
son   St..    Philadelphia,    Pa 

Rail  Welding  *  Bnndlnff  Co.,  2400  Wood- 
land Ave..  Cleveland,  Ohio. 

Rnebling's  Sons  Co.,  John  A..  Trenton. 
N.  J. 

Sani  Products  Co.,  203  W.  Randolph  St.. 
Chicago.    111. 

Slemund  Wensel  Electric  Welding  Co.. 
M  Church  at..  New  York,  N.  Y.  "Sle- 
mund -Wensel." 

Stackpole  Carbon  Co..  St.  Marya.  Pa, 

Standard  Carbon  Co..  4RK  Mills  Bldg..  San 
Francisco.    Cal.       "Standard." 

Titanium  Bronze  Co.  Inc  .  Siinr  *  I-a- 
fayette  Sta.,    Niagara    Falls.  N.  Y. 

WFKTINCHIOT'iSR  1:7  KCTItH'  A-  MFC. 
CO..  East  Pittsburgh.  Pa.  See  display 
adv.  pages  13S5-1402. 

Wilson  Welder  *  Metals  Co..  Inc.,  253 
36th   St..    Brooklyn.   N.  Y. 

ELECTRODUCT.— Trade  name  for  rigid 
steel  conduit  manufactured  hv  th-  Amer- 
ican Circular  Loom  Co..  90  West  St..  New 
York.  N.  Y. 


:b  at  rest. 

ELECTRODYNAMOMETER8.— T  h  e  S  O 
ire  devices  for  measuring  the  force  be- 
ween  current-carrying  conductors.  The 
>est  known  form  Is  that  Invented  by  Sle7 
nens  and  known  by  his  name.  Since  unit 
current  is  defined  in  terms  of  the  force  It 
ixerts.  electrodynamometers  are  used  for 
neasurlng  current   intensities. 

Electrodyne 


f  ahso 


electrodynamometer  consists  of  a  large 
cylinder  of  plaster  of  parts  carefully  turned 
and  measured.  On  the  outer  surface  Is 
wound  a  single-layer  coll.  The  movable 
coll  is  wound  on  a  porcelain  cylinder,  like- 
wise of  known  dimensions,  suspended  at 
the  center  of  the  large  one  by  a  phosphor- 

to  counteract  the  deflecting  force  of  the 
current  on  the  movable  coll.  From  the 
known  constants  of  the  Instrument  the  cur- 
rent may  be  calculated  In  absolute  units. 

The  secondary  electrodynamometer  of 
Siemens'  form  consists  of  a  movable  coil 
of  one  or  two  turns  suspended  from  a  tor- 
sion head  by  means  of  a  fiber  or  helical 
spring,  and  a  fixed  coll  of  many  turna.  The 
planes  of  the  two  colls  are  at  right  angles 

to  each  ,—■ ---    ---■  "--    --'■-  - '  — 

In   aeries 

mercury    cu[ 

the  currents  In  the  n 

tends   to  deflect  the  movable  coil,  but  this 

tendency  is  counteracted  by  the  torsion  of 

the    suspension.      This    electrodynamometer 

principle  has  wide  application  and   Is   used 

watt-hour  meters. 

Another  form  Of  aecondary  standard 
electrodynamometer  Is  that  known  as  Kel- 
vin's balance.  This  consists  of  six  colls, 
the  planes  of  all  being  horizontal.  Two 
fixed  colls  are  mounted  on  opposite  ends 
of  a  beam  which  Is  suspended  by  a  large 
number  of  filaments  In  place  of  a  knife 
edge.  On  opposite  sides  and  parallel  to  the 
movable  colls  are  the  four  fixed  coils.  The 
colls  are  connected  In  series  In  such  a 
manner  that  the  force  of  a  current  on  the 
movable  coils  is  in  opposite  directions,  thus 
tending  to  turn  them  about  a  horiionta! 
axis.  The  deflection  la  prevented  by  known 
weights  placed  In  a  pan  at  one  end  of  the 
beam  and  a  rider.  The  force  between  the 
colls  is  thus  balanced  by  gravity.  From 
the  known  weights  and  the  reading  on  the 
beam  the  current  Is  calculated.  Bv  the 
addition  of  series  resistances,  Kelvin's  bal- 
ance may  also  be  used  as  a  voltmeter. 
.    The  main  advantages  of  the  electro-d 
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accuracy,  and  adaptability  to  both  a 

on  direct  current  and  used  on  a-c.  circuits. 
The  limitations  of  the  Slemfns'  dynamom- 
eter and  Kelvin's  balance  are  that  they 
are  neither  direct  reading  nor  do  they  have 

Manufacturers: 

LEEDS  A  NORTHRUP  CO.,  4901  Stenton 

Ave.,  Philadelphia.  Pa. 
Pyrolectrio    Instrument    Co.,     636-840    E. 

State  St.,  Trenton.  N.  J. 
Queen-Gray  Co..  84-T0  Johnson  St..  Ger- 
man town,    Philadelphia,    Pa. 
RAWSON  ELECTRICAL   INSTRUMENT 

CO..  4  Norfolk  St.,  Cambridge.   Mass. 

THOMPSON- LEVERING    CO.,    32T    Arch 

St.,   Philadelphia.   Pa.     "Peerless."    (See 

display  advertisement  on  page  1286.) 

ELECTRO- FLEXO.— Trade       name       for 

electric  heating  pads  manufactured  by  the 

Ingersoll     Electric    Appliance    Co..     746     S. 

Wabash   Ave..   Chicago,   III. 

FLECTROQALVANIZINO.— Tlie      process 
of    covering    an    article    with    an  _  adherent 
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electric  current  to  flow  through  an  elec- 
trolyte of  *1nc  salt  Into  which  the  object  is 
Immersed  and  connected  as  the  cathode, 
the  anode  being  of  pure  cast  line.  The 
object  of  electrogalvaniilng  is  to  protect 
iron  and  steel  from  rust.  A  general  state- 
ment of  the  process  of  electrogalvanlslng 
Is  given  under  the  heading  of  Electroplat- 
ing. 

"Galvanizing"  as  commonly  but  erro- 
neously known  In  the  trade  Is  ohtalned  by 
the  Immersion  of  Iron  or  steel  ohjpcts  into 
a  bath  of  molten  sine  to  coat  them  with 
sine;  In  this  process  there  is  no  control 
of  the  amount  of  sine  taken  up.  nor  Its 
distribution  over  the  surface  so  treated; 
this  process  Is  not  galvanic  in  any  sense 
of  the  word.  When  the  obtaining  of  a  line 
coating  by  electrolysis  became  commercial. 
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the  operation  wu  called  "electrORal vann- 
ing"; it  would  more  properly  be  called  line 
electroplating. 

ELECTROGALVANIZING  EQUIPMENT. 
— Electro  gal  van  1  ilng  equipment  is  essential- 
ly the  name  In  principle  as  the  equipment 
discussed  under  Electroplating  equipment, 
whioh  see.  The  commercial  Importance  of 
Zinc  plating  or  electrogalvanizing  has  led 
to  the  development  of  special  apparatus 
particularly  suited  to  this  work  as  regards 
size  of  the  tanks,  electrode  holders,  etc. 
Manufacturers; 
Bennett-O'Connell    Co.,    3600    S.    Morgan 

St.,   Chicago.    III. 
Betz  Co.,    Frank   S.,    Hoffman    St.,    Ham- 
Eager  Electric  Co.,  The,   Watcrtown.  N. 


Jantz  &  Lelst  Electric  Co.,  Western  Ave.' 
&  York  St.,   Cincinnati,  Ohio. 

Meaker  Galvanizing  Co.,   1249  Fulton  St.. 
Chicago,  111. 

Munnlng  ft  Co.,  A.  P.,  Church  St.,  Mata- 
wan.    N.  J.      "Optlmus." 

U.     S.     Electro     Galvanizing     Co.,      82-34 
Stockton  St.,  Brooklyn,  N.  Y. 

ELECTROHOVER.  —  Trade  name  (or 
electric  hover  manufactured  by  the  Cyphers 
Incubator  Co.,  Buffalo,  N.  Y. 

ELECTROKINETICS.— Another  name  for 
electrodynamics,  which  see. 

ELECTROLABS  CO.,  THE.— Pittsburgh, 
Pa.  Manufacturer  of  oxygen  and  hydrogen 
generating  apparatus.  President,  E.  G. 
Mueller;  vice-president,  I.  H.  Levin:  sec- 
retary, treasurer  and  general  manager,  D. 
J.  Tonkonogy.  Main  office  and  factory, 
263B  Penn  Ave.,  Pittsburgh.  Pa.  Branch 
offices,  SO  Church  St..  New  York,  N.  Y. 
Morrls  BIdg.,  Philadelphia,  Pa.;  Merchant 
Exchange  BIdg..  San  Francisco,  Cal. 

ELECTRO  LET.— Trade  name  for  conduit 
fittings  manufactured  by  the  Klllnrk  Elec- 
tric Mfg.  Co..  3940-48  Easton  Ave.,  St. 
Louis.   Mo. 

ELECTROLIER.— This  Is  a  contraction 
of  the  words  electro  and  chandelier,  and  Is 
strictly  a  chandelier  having  only  electric 
lamps  on  It.  The  term  electrolier  has  been 
tbjl 


trlcally  produced  abrasive  manufactured 
by  the  Abrasive  Co.,  James  ft  Fraley  Sts„ 
Philadelphia,   Pa. 

ELECTROLYSIS.— The  chemical  decom- 
position produced  by  a  direct  flowing  elec- 
tric current  In  a  liquid  electrolyte,  result- 
ing In  two  chemical  constituents  being  lib- 
erated at  the  electrodes.  The  seat  of  th' 
electrochemical  action  Is  the  surface  of 
contact  of  the  electrolyte  with  the  elec- 
trodes. It  can  also  be  produced  by  an  al- 
ternating current  when  the  electrolytic 
cell  Itself  rectifies  the  current  (alumlnutr 
rectifier);  the  direct  current  produced 
causes  electrolysis.  The  facts  of  electroly- 
sis have  only  been  under  Investigation 
about  150  years,  and  the  laws  of  electroly- 
sis were  first  made  clear  by  Faraday,  lesi 
than  100  years  ago. 

ELECTROLYSIS  APPARATUS,  DENT- 
AL AND  THERAPEUTIC— Electrolysis 
apparatus,  or  Ionization  apparatus,  as  "  ' 
often  called,  is  used  in  dental  work  foi 
troduelng  medicaments  m  any  pathological 
condition.  It  has  been  found  that  by  using 
medicaments  which  go  into  ionic  solution 
they  may  be  caused  by  an  etec 
to  penetrate  to  deep  or  otherwii 
ble  tissues.  Contact  Is  made  through  a 
contact  button  or  clamp  fastened  to  thi 
Cheek  or  wrist  Of  the  valient  and  at  thi_ 
tooth  by  electrodes.  These  electrodes  are 
"escribed  under  Electrodes,  therapeutic. 
The  apparatus  usually  con"'  - 
ui  *  very  email  synchronous  convert! 
milllammeter,  generally  having  a  ranr 
one-half  mllllampere  and  a  switch,  the 
fit  being  mounted  on  a  small  panel. 

Manufacturers: 

WESTERN  COIL  A  ELECTRICAL  CO.. 
300  6th   St.,    Racine,   Wis. 

ELECTROLYSIS     NEEDLES.— Nee 
used   In  the  removal  of  hair  tiy  electricity. 
They    are    also    used    by    dentists    in    the 
*  "  t  of  dental  abscesses.    Very  often 


which  s 


.IT man    St.,   Ham- 


Waite  £  Bartlett  Mfc.  Co!.  A3  Jackson 
Ave..   Long  Island  City,  N.   Y. 

Wappler  Electric  Co..  Inc.,  _1«2  Harris 
Ave.,  Long  ""'""  '  ""'" 


ilectrodes  which 
composed  by  the  action  of  an  electrolysing 
current.  In  the  case  of  the  electrolyte  be- 
ing a  solution,  the  dissolved  salt  Is  some- 
times   erroneously    called     the    electrolyte: 


a  strip  of  pui  _ 
size  and  used,  being  inserted  In  the  dis- 
eased root  and  surrounded  with  cotton  sat- 
urated with  a  normal  salt  solution  which 
la    the    electrolyte,      tn    other   cases    pure 


.  mistakenly 
so-called,  in  sucn  case,  it  is  only  the  so- 
lution lta»lr  which  should  be  called  the  elec- 
trolyte; the  solution  as  a  whole  carries  the 
current  and  is  decomposed  by  It.  v 

ELECTROLYTE.  MISCELLANEOUS.— 
This  classification  Includes  all  electrolytes 
not  listed  under  a  separate  Item:  such  as 
various  electrolytes  employed  for  the  less 
commonly  used  batteries  and  prepared  elec- 
tro! ytes    used     In     various     electrochemical 


,   Hoffman    St..   Hum- 


adelphla.  Pa. 
Bets   Co..   Fran) 

mond,  Ind. 
Cnnadlan      NatlonRl      Cftrbon      Co..      Ltd.. 

Hillcrcst    Park.    Toronto.    Ont„   Can. 
General  Platers'  Supoly  Co..  Inc.,  489-493 

Broome  St..  New  York.  N.  Y. 
Munnlng  &  Co.,  A.  P.,  Church  St..  Mata- 

wan.  N.  J. 

w?;5Ti\orrorsE  rlectric  &  mfg. 
CO.,  East  Pittsburgh,  Pa.  See  display 
adv.  pages  1395-1402. 

ELECTROLYTE,  STORAGE  BATTERY. 
—Since  most  storage  batteries  are  of  the 
lead -sulphuric  acid  type  most  of  the  elec- 
trolvte  for  storace  batteries  Is  diluted  sul- 
phuric acid.  Manufacturers  of  storage  bat- 
teries commonly  purchase  the  sclri  In  con- 
centrated form  and  dilute  It  to  the  proper 
nolnt  for  their  needs.  Batterv  service  sta- 
tions, garages  and  others  dialing  with  th* 
maintenance  of  storage  hat  fries  do  not 
find  It  so  convenient  to  dilute  the  add 
themselves,  because  this  reou!r»s  s  great 
deal  of  care  end  edcminlc  facilities.  There- 
fore, they  purchase  the  diluted  ncld  which 
is  ready  to  be  i'n-6  as  etecfrolvte  In  filling 
the  new  or  freshly  reassembled  cell. 

For  the  alkaline  Ivp-  of  storage  batterv. 
represented  by  the  Edison  battery,  the 
electrolyte  is  a  solution  of  caustic  potssb 
of  nbout  21  per  cent  concentration.  This 
Is   usually  furnished    hv   the  renmifscturer. 

In  any  case  whether  the  electrolvte  is 
sulphuric  acid  or  caustic  potash,  and 
whether  purchased  from  the  manufacturer 
of  the  batteries  or  from  a  chemical  works 
it  must  be  of  hl-hest  possible  nurlty  and 
diluted  with  distilled  water  only  If  It  Is 
found  too  concentrated. 

Manufacturers: 

Betz  Co..   F-enk   S-.  Hoffman   St..  Ham- 


Canndlan  National  Carbon  Co..  Ltd..  Hill- 
crest  Pnrk,  Toronli.  Ont..  Can. 
COOI'FR   X-    CO..    CHARLES.    194   Worth 

St..  New  York.  N.  Y. 
FlTiFON        STORAGE       BATTERY       CO., 

Ornntre,  N.  J.     See  adv    cage  1313. 
KLctrlc    Stcrace    Pixtcrv    f'o..    T"-e.    10th 
St.  &  All-Khenv  Ave..  Philadelphia.  Pa. 
Federal  Batterv  Mfer.  Corp..  Owen   BIdg. 

Washington.  D,  C. 
Olo!-.«   (Tvmlc;.l    Co..    727   Rtdrreway  Ave.. 

Cincinnati.  Ohio. 
Grnsseill    Chemical    Co..    The.    Cleveland, 

Ohio. 
Hohbs    Storage    Batterv    Co..    1231    Olive 

St.,  Los  Angeles.  Cal. 
Merrlmac    Chemical    Co..    148    State    St. 

Boston,  Maes. 
Philadelphia  Storage  Ratterv  Co..  Ontarlr 

A  C  Sts.,  Philadelphia,  Pa. 
ELECTROLYTIC  CELL.— The  combina- 
tion of  an  anode  a  cathode  and  an  electro- 
Impressed  Current  Is  nasded.  A  battery 
cell  Is  essentially  the  sume  combination  of 
nnrls  but  will  p-neraf  Its  own  current, 
needing  no  Impressed  outside  current  to 
onernle  It.  There  Is  no  essential  cl.otro- 
"     ■  difference  between   the  two.     The 


ELECTROLYTIC  ENGINEERING  CORP. 
—501  6th  Ave.,  New  York,  N.  Y.  Manufac- 
turer of  electrolytic  cells.  Branch  offices. 
Toronto,  Out..  Can.:  Chicago,  111. 

ELECTROLYTIC  REFINING  OF  COP- 
PER.— See  Copper. 

ELECTROLYZERB.— A     general      term 
used  by  physicians,  surgeons,  and  dentists, 
applied  to  electrolysis  equipment  especially 
adapted  for  their  use. 
Manufacturers: 

Beta  Co..   Frank   S..    Hoffman   St..  Ham- 
mond, Ind. 
Electro  Chemical  Co..  The,   111  W.   Court 

St.,  Dayton,  Ohio. 
International    Oxygen    Co.,    798    Frellng- 
huysen  Ave.,  Newark,  N.  J.     "I.  O.  C. 
System." 
ELECTROMAGNET.— This    is    a    tempo- 
rary   magnet    the    magnetism    of    which    Is 
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t  heating  devices 

makes    use    of 

electromag- 


etther  permane „ „. 

nets,  or  both.  In  its  operation. 

ELECTROMAGNETIC  INDUCTION.— 
This  la  the  general  term  applied  to 
processes  of  developing  an  e.  m.  f.  In  a  con- 
field  and  the  conductor.  This  may  be  ac- 
complished In  several  ways:  Magnet  sta- 
tionary and  the  conductor  moving,  or  the 
reverse;  both  conductor  and  magnet  sta- 
tionary but  a  variation  In  the  magnetic 
flux;  a  conductor  carrying  a  constant  cur- 
rent In  motion  with  respect  to  another 
by  changing?  the  intensity  of  the 
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cell  while  discharging. 


these  methods  are  said  t 

ELECTROMAONETISM.  —  Faraday  and 
Henry  independently  discovered  that  when 
an  electric  current  Hows  through  an  Insu- 
lated wire  the  space  surrounding  the  wire 
has  magnetic  properties.  When  the  wire  is 
wound  into  a  coll  around  an  Iron  core,  the 
current  In  the  wire  makes  a  magnet  out  of 
the  iron.  Electromagnetism  Is  the  name 
applied  to  phenomena  associated  with  mag- 
netism and  the  electric  current  Jointly. 

ELECTROMAONETS,  MISCELLANE- 
OUS.—Many  electrical  Instruments,  appli- 
ances or  machines  with  electrical  control 
or  electrically  actuated  parts  use  electro- 
magnets in  some  form.  By  electromagnet 
Is  meant  a  coll  of  wire  through  which  an 
electric  current  Is  passed,  the  coll  havrng 
an  Iron  or  steel  core  which  may  have  a  bar 
or  horseshoe  shape  forming  an  Incomplete 
magnetic  path,  or  it  may  have  a  ring  or 
rectangular  core  forming  a  complete  mag- 
netic path  of  Iron.  These  magnets  are 
orten  made  by  manufacturers  of  colls. 
ai,  etc.,  and  furnished  to  the  appli- 
ker  who  may  not  have  the  equip- 

,!_..._        . -.j.      (ne       elpert 

.._   _o  provide  a 

enain  tractive  force  by  means  of  a  cur- 
en  t  within  definite  limits. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,   Mass.      "Aame." 

ACME  WIRE  CO.,  THE,  Dixwell  Ave,, 
New  Haven,  Conn.  {Sea  display  adv. 
page  1248.) 

Adams  Morgan  Co.,  Alvln  Place,  Upper 
Montclalr,  N.  J.     ■'Paragon." 

BELDEN  MFG,  CO.,  2300  S.  Weatern 
Ave..  Chicago.   111. 

Bunnell  &  Co.,  J.  H.,  32  Park  Place.  New 
York,   N.   Y,      "Bunnell." 

Cleveland  Armature  Works,  Inc..  4732-3S 
St.   Clair  Ave.,  Cleveland.  Ohio. 

Dings  Magnetic  Separator  Co.,  800  Smith 
St.,  Milwaukee,  Wis.     ,,Dings." 

Electric  Controller  &  Mfg.  Co,,  The,  2700 
E.  79th  St.,  Cleveland,  Ohio,  "E.  C, 
&  M." 

Kennedy  Co.,  The  Colin  B..  140  Second 
St.,  San  Francisco.  Cal. 

Koehler  Mfg.  Co.,   Marlboro.  Mass. 

Liberty  Electric  Corp.,  Port  Chester,  N.  1'. 

Meyrowltz,  Inc.,  E.  B„  520  5th  Ave.,  New 
York.  N.  Y. 

MILLER  &  PARDEE.  INC.,  625  W.  Jack- 
son Blvd..  Chicago.  HI. 

Mueller  &  Co.,  V..  1779  Ogden  Ave..  Chi- 
cago, 111.     (Surgical.) 

FARTRICK  &  WILKINS  CO.,  51  N.  7th 
St..    Philadelphia,    Pa, 

Premier  Electric  Co.,  B80O-3810  Ravens- 
wood  Ave..  Chicago,  111 

Standard   Electric    Machinery    Co..    Baltl- 
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THOMPSON-UIVERINa  CO..  327  Arc! 
St..  Philadelphia,  Pa.  "Peerless."  (Se< 
display  adv.  page  1286.) 

Thordarson  Electric  Mfg.  Co..  601  S.  Jef- 
ferson St..  Chicago.  111. 

United  Electric  Apparatus  Co.,  1529-33 
Columbus  Ave..  Boston.  Mass. 

ELECTRON!  AT  I C— Trade  name  for  ele 
trie  garage  door  openers  manufactured  1 
the  AUith-Prouty  Co.,  Danville.  HI. 

ELECTROMECHANICAL  CO.,  THE. 
432-434  N.  Calvert  St.,  Baltimore,  M. 
Manufacturer  of  switchboards.  Business 
established  19DB.  President.  W.  D.  Young; 
vice-president,  treasurer  and  sales  man- 
ager, L.  M.  Brooks;  secretary,  Enoa  3. 
Stockbrldge. 

ELECTROMETALLURGY.— A  term  re- 
ferring to  that  branch  of  Industry  In  which 
electricity  is  used  In  the  electrolytic  sepa- 
ration and  deposition  of  metals  from  solu- 
tions  of   their   ores.     It    also   consists    of 

leltlng  and  refining  where  electricity  Is 
urce  of  heat,  or  any  other  elec- 
s  for  the  production  of  the  raw 
material.  One  branch  of  It  also  employe 
electricity  largely  In  the  assay  of  ores. 
The  Industry  Is.  therefore,  a  part  of  the 
electrochemical  Industry. 

ELECTROMETERS These  are  electro- 
static Instruments  and.  as  with  electrostatic 
voltmeters,  their  deflecting  force  Is  due  to 
the  attraction  of  unlike  charges.  Elec- 
trometers are  essentially  the  same  as 
electrostatic  voltmeters  but  are  laboratory 
Instruments.  They  are  of  two  forma,  (a) 
at  traded -disk  and   (W  quadrant. 

The  attracted -disk  electrometer  In  Its 
simplest  form  consists  of  two  parallel  cir- 
cular plates,  one  fixed  and  the  other 
attached  to  one  end  of  a  balance  beam. 
When  the  balanced  plate  Is  connected  to  a 
source  of  potential  and  the  fixed  plate  is 
grounded,  the  force  of  attraction  between 
the  plates  tends  to  draw  them  together. 
This  force  Is  counterbalanced  by  weights  In 
a  scale  pan  at  the  other  end  of  the  beam. 
The  difference  of  potential  between  the  two 
plates  is  then  calculated  by  the  relation 

V,— V,=lE04dv(F/A)  volts, 
where  d  la  the  distance  between  the  plates 
In  centimeters,  F  Is  the  attracting  force  In 
dynes,  and  A  Is  the  area  of  the  movable 
plate  in  square  centimeters.  In  order  that 
the  electrostatic  field  between  the  platea 
may  be  uniform,  the  movable  plate  la  sur- 
rounded by  a  ring  of  metal  known  as  a 
guard  ring. 

The  quadrant  electrometer,  as  Its  name 
implies,  consists  of  a  shallow  circular  metal 
box  cut  along  two  diameters  into  four 
quadrants.  The  quadrants  arc  supported 
on  an  Insulated  base  and  are  cross-con- 
nected by  two  wires  so  that  when  In  use 
diametrically  opposite  quadrants  are  of  the 
same  potential.  Between  the  top  and  bot- 
tom of  these  sectors  is  suspended  an  alu- 
minum needle  In  the  form  of  the  figure  B. 
The  controlling  force  Is  due  to  the  torsion 
of  the  suspending  wire.  When  in  use  the 
needle  Is  first  charged   to  a  known  poten- 

neeted  to  the  difference  of  potential  to  be 
measured.  The  resulting  deflection  la  read 
by  the  mirror  and  scale  method  and  la  pro- 
portional to  a  function  of  the  difference  of 
potential. 

Manufacturers: 

Pyrolectrlc  Instrument  Co.,  836-640  E. 
State  St..  Trenton.  N.  J.     ■•Compton." 

Radium  Ltd..  U.  S.  A.,  2  W.  4fitb  St.. 
New  York.  N.  T. 

Roller-Smith  Co.,  233  Broadway.  New 
York.  N.  Y. 

THOMPSON- LEVERING  CO..  327  Arch 
St.,  Philadelphia.  Pa.  "Peerless." 
(See  display  adv.  page  1288.) 

ELECTROMOSILE.— Trade  name  for 
storage  battery  trucks  and  tractors  manu- 
factured by  the  Koppel  Industrial  Car  & 
Equipment  Co.,  Koppel,  Pa. 

ELECTROMOTIVE  FORCE.— Water  flow- 
ing through  a  system  of  pipes  does  so  on 
account  of  the  difference  of  pressure  be- 
tween any  two  points  along  the  pipes. 
This  difference  of  pressure  might  be  called 
"water  motive  force,"  for  It  .causes  the 
water  to  move.  By  analogy,  when  electric- 
ity Is  moved  from  one  point  to  another 
point  In  an  electric  circuit  It  is  due  to  an 
electric  pressure  called  electromotive  force 
(abbreviated  e.  m.  f.).  Electromotive  force 
Is  thus  the  cause  of  nn  electric  current. 
Also  see  Difference  of  electric  potential. 

Electromotive  force  Is  produced  In  several 
.ways:  Chemically  as  In  primary  cells  or  In 
the  discharge  of  storage  cells:  thermally  as 
when  the  Junction  of  dissimilar  metals  Is 
heated,  and  by  electromagnetic  Induction. 
which  see.  The  practical  unit  of  electro- 
motive force  is  the  volt. 


ELECTRO MOTOQRAPH.— A  device  used 
at  one  time  as  a  form  of  telephone  receiver. 
It  is  an  apparatus  consisting  of  a  cylinder 

electrolyte  and  pressed  upon  by  an  arm 
which  is  connected  at  the  other  end  to  a 
diaphragm.  If  while  the  cylinder  rotates  a 
variation  occurs  In  the  current  passing  be- 
tween the  cylinder  and  the  arm,  there  la  a 
corresponding  variation  in  the  friction  of 
the  arm,  and  the  diaphragm  vibrates  to 
produce  the  variation  in  sound. 

ELECTROMOTOR  CO.— 32-40  S.  Clinton 
St.,  Chicago,  III.  Manufacturer  of  motors, 
generators  and  synchronous  converters. 
Copartnership,  J.  F.  Kadlc  and  H.  A.  For- 

ELECTRON.— An  electron  Is  the  ultimate 
unit  particle,  or  charge,  of  negative  elec- 
tricity. Cathode  rays  and  beta  rays  from 
radioactive  substances  consist  of  electrons 
traveling  with  a  velocity  approaching  that 
of  light.  When  electrons  are  removed  from 
a  body  It  becomea  positively  charged. 
These  part  Idas  were  first  called  -cor- 
puscles" by  J.  J.  Thomson.  All  electrons 
have  the  same  mass  or  Inertia,  and  they 
all  have  the  same  electric  charge.  Their 
velocity  depends  upon  the  conditions  under 
which  they  were  produced.  Their  mass  Is 
about  1/JSOO  of  the  mass  of  a  hydrogen 
atom    and    the   charge   of  each   is   1.0x10-" 

The  only  kind  of  electrons  definitely 
known  are  those  upon  elements  liberated 
at  the  anode,  and  are  therefore  called  nega- 
tive electrons  because  they  travel  through 
an  electrolyte  to  the  positive  pole  (anode); 
positive  electrons  have  been  spoken  of.  but 
their  existence  is  not  definitely  established. 
It  seems  as  If  electricity  were  unitary,  and 
that  negative  electrons  constituted  elec- 
trical quantity;  their  presence  on  an  atom 
gives  It  a  negative  charge,  and  deficit  of 
electrons  constitutes  positive  charge.  (Also 
see  Electricity,  Electron  theory.) 

ELECTRON     RELAY See    Electron 

ELECTRON  THEORY.  — The  electron 
theory  was  developed  during  the  closing 
years  of  the  19th  century  by  J.  J.  Thomson 
and  other  physicists.  This  theory  seems  to 
explain  and  correlate  In  a  remarkable  mon- 
ner  numerous  widely  diversified  phenol 

such  as  electric  charge  and  discharge. 

trie  current,  magnetism,  cathode  rays,  X- 
rays.  radioactivity,  light  and  heat  radiation 
action  of  a  magnetic  field  on  light,  the  rela- 
tion between  electrical  and  heat  conductiv- 
ities, valence,  thermoelectricity  and  others 
referred  to  below.  Many  details  of  the 
theory  yet  remain  to  be  worked  out. 

This  theory  originated  from  observations 
—     the    discharge     of    electricity    through 


.here  is  a  transfer  from  one  to  the  other 
ind.  when  again  separated,  they  are  found 
o  be  charged  oppositely.  The  same  thing 
iccurs  when  sealing  wax  and  various  other 
substances  are  nibbed  with  flannel.  Elec- 
rons  pass  from  the  flannel  to  the  wax. 
['he  wax  Is  found  to  be  charged  negatively 
md  the  flannel  positively. 
Under  the  influence  Of  ultra-violet  light 
—  found  to  give  r 


id  to  incandescence  permits 

_    .jcape.      If   a   filament   heated 

electrically  is  placed  In  a  vacuum  tube  near 
a  metal  plate  and  a  battery  has  Its  positive 
terminal  connected  to  the  plate  and  Its 
negative  to  the  filament,  a  current  will 
pass  from  plate  to  filament  through  the 
vacuum.  A  stream  of  electrons  Is  actually 
passing    in    the   opposite    direction.      If    the 
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proved  to  consist  of  minute  particles,  nega- 
tively charged,  moving  with  a  velocity 
about  one-tenth  that  of  light  and  having  a 
mass  about  1/1800  the  mass  of  a  hydrogen 
atom.  The  charge  of  each  particle  Is  about 
1.BX10-"  coulomb.  These  particles  were  at 
first  called  "corpuscles"  by  J.  J.  Thomson, 
but  the  term   "electron"   is  now  generally 


tides,  the  beta  (..... 

and  the  same  charge,  but   their   velocity  is 

greater,  approaching  that  of  light. 

To  charge  a  body  positively  It  is  only 
necessary  to  remove  negative  electrons 
from  the  body.  A  negatively  charged  body 
has  an  excess  of  electrons.  This  resembles 
Franklin's  single-fluid  theory. 

In  an  Insulator,  or  dielectric,  the  elec- 
trons are  attached  to  the  atoms  but  can 
change  their  positions  with  respect  to  the 
atoms  when  subjected  to  electric  forces. 
In  a  conductor  the  electrons  are  more  or 
less  free  to  move  about  between  the  atoms, 
in  fact,  they  are  constantly  in  motion  In 
all  directions.  When  a  difference  of  poten- 
tial exists  in  the  conductor,  the  electrons 
move  In  the  direction  of  the  higher  poten- 
tial, that  Is,  from  negative  to  positive  or 
Just  opposite  to  the  direction  in  which  the 

The  positively  charged  atoms  are  not  free 
to  move  about  and  play  no  part  in  metallic 
conduction.  The  conductor  la  heated  by 
the    Impact    of    the    electrons    against    the 

The  average  velocity  of  the  electrons  la 
increased  by  heating  the  body;  the  ten- 
dency then  Is  for  the  electrons  to  flow  from 
points  of  high  to  points  of  low  temperature, 
carrying  energy  by  the  process  that  we 
call  heat  conductivity. 

Ordinarily,  the  electrons  do  not  pass 
through  the  surface  layer  of  the  metal,  but 
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lectors  or  amplifiers  and  electron  relays, 
also  for  generating  oscillating  currents  of 
high  frequency,   for  producing  X-rays,  and 

It  has  been  demonstrated  experimentally 
that  a  charge  In  motion  has  a  magnetic 
field  and  Is  equivalent  to  an  electric  current 
In  Its  action.  Moving  electrons,  therefore. 
have  a  magnetic  field  and  are  acted  upon 
by  a  magnetic  field,  being  deflected  in  a 
direction  perpendicular  to  the  field.  In  an 
electric  Held  the  electrons  will  be  deflected 
in  a  direction  opposite  to  the  Held.  J.  J. 
Thomson  utilised  the  electric  and  magnetic 
deflections  in  determining  the  velocity  and 
the  ratio  of  the  charge  to  the  mass  of  the 
electrons. 

The  phenomena  of  magnetization  are  ex- 
plained on  the  assumption  that  one  or  more 
electrons  are  revolving  about  each  atom 
□nd  producing  magnetic  fields  which  neu- 
tralise each  other  when  the  planes  of  rota- 
tion are  turned  in  various  directions,  but 
when  a  considerable  number  are  turned  the 
same    way    the    body   shows   magnetization 

The  rapid  motion  of  electrons  In  solids 
and  liquids  at  high  temperature,  or  in 
gases  under  the  action  of  large  electric 
forces,  sets  up  magnetic  and  electric  oscil- 
lations in  the  surrounding  ether.  These 
are  transmitted  through  the  ether  and  are 
known  as  heat,  light,  or  electric  waves, 
according  to  their  frequency.  The  splitting 
up  of  the  lines  of  the  spectrum  when  ths 
source  la  in  a  strong  magnetic  field,  which 
was  discovered  by  Zeeman,  Is  explained  by 
means  of  this  theory. 

If  two  metals  In  contact  are  heated  at 
the  Junction,  the  energy  of  the  electrons  In 
one  may  be  greater  than  In  the  other  and 
there  Is  a  flow  from  one  to  the  other,  which 
will  continue  if  the  circuit  Is  complete. 
This  Is  the  thermocouple  often  used  for 
measuring  temperatures. 

In  an  electrolyte  the  molecules  In  solu- 
tion are  dissociated  Into  positively  and 
negatively  charged  Ions.  The  electrons  re- 
moved from  the  positive  Ions  are  on  the 
negative  Ions.  Since  both  Ions  are  free  to 
move,  there  Is  a  transfer  of  negative  Ions 
to  the  positive  electrode  and  of  positive  Ions 
to  the  negative  electrode.  The  negative 
electrons  are  liberated  at  the  positive 
electrode  and  pass  through  the  conductor 
to  the  negative  electrodes.  The  valence  la 
determined  by  the  number  of  free  electrons 
present  on  each  Ion. 

When  an  electron  changes  Its  velocity. 
the  electromagnetic  field  around  it  changes 
and  energy  Is  radiated  Into  space.  The 
sudden  stoppage  of  cathode  rays,  consisting 
of  electrons  moving  with  high  velocity, 
pulses  to_  be  produced   In  the  sur- 


lubstancea.  negatively  charged  particles  are 
projected  at  high  velocity,  and  the  accom- 
panying ether  pulses  are  the  gamma  rays. 
ELECTRON  TUBES.— A  device  consist- 
in  evacuated  vessel  containing  a 
(lament  surrounded  by  a  porous 
eh  In  turn  is  partly  or  wholly  sur  - 
by  a  metal  plate.  If  the  plate  Is 
■sltlve  with  respect  to  the  heated 
a  stream  of  electrons  will  flow 
plate.  1.  e„  there  will  be  a 
current  of  electricity  from  plate  to  filament. 
The  value  of  the  device  is  due  to  the  fact 
that  a  small  variation  of  voltage  of  the  grid 
with  reaped  to  the  filament  will  control  a 
comparatively  large  amount  of  energy  In 
the  plate  circuit.  Thus  the  device  may 
be  used  as  an  amplifier  of  any  form  of 
electrical  energy,  such  as  weak  telephone 
currents  or  radio  signals  absorbed  at  a 
radio  receiving  station. 
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By  coupling  the  plate  circuit  to  the  grid 
circuit  an  electron  tube  can  be  made  to 
produce  varying  frequencies  from  0.3  cyclic 
to  200  million  cycles  per  second.  depending 
upon  the  electrical  constants  of  the  circuit. 
As  an  oscillator  the  electron  tuhe  la  Miiii- 
Hlvely  used  for  transmission  of  radio  tele- 
phone speech  or  undamped  telegraph  sig- 
nals. Over  25  kw.  of  hlgh-fi-.-uurnoy 
energy  has  been  generated  l-y  a  single  .tube. 
(For  the  action  of  the  electron  tube  as  a 
detector  see  Detectors,  radio.)  Electron 
tubes  have  frequently  been  called  by  other 
names,  such  as  electron  relay,  vacuum  tube, 
therm  □  ii  ic  valve,  etc.:  also  by  special 
names,  such  as  Audion.  l'llotron.  Trlode. 
Audltron.  Oscilllon.  etc..  to  designate  the 
particular    types    of    certain    inventors    or 

Manufacturers: 

American    Radio    &    Research    Corp,    21 

Park   Bow,  New  York,  N.  Y. 
Chicago  Radio  Laboratory.  Ravens  wood  & 

Schreiber  Aves..  Chicago.  III. 

E>e    Forest.    Inc..   Lee.    451   Third   St..   San 

Francisco,    Cal.      ,■Oscil]ion.■,    "Singer." 

r>e  Forest   Radio   Telephone  &   Telegraph 

Co.,     1415    Sedgwick    Ave.,    New    York, 

N.  Y.     "Audion." 

Gilbert    Co..    The    A.    C,    Elatchley    Ave., 

New  Haven.   Conn. 
International  X-Ray  Corp.,  326  Broadway. 

New  York,  N.  Y. 
Radio    Corp.    of    America.    233    Broadway. 

New  York.  N.  Y.     "BadlotronH." 
Vacuum  Glass  Co.,  I.ynn.  Mass. 
Western  Electric  Co.,  Inc.,  1B5  Broadway. 

NVw  Tort,  N.  Y. 
Wireless    Specialty    Apparatus    Co.,    C    & 

Fargo  Sts„  Boston,  Mass.     "Trlode." 
ELECTROPHITE— Trade  name  for  elec- 
trically   refined    graphite    manufactured    by 
the   Hurt    Electrostatic   Separator  Co.,    Box 
66,  Arlington,  Mass. 

ELECTROPHITE.—  Trade  name  for 
graphite  manufactured  by  the  International 
Carbon  Products  Co..  Inc.,  230  W.  13th  St., 
New  York,  N.  Y. 

ELECTROPHONE.  —  Trade  name  for 
electrically  operated  phonographs  made  by 
the  Lakeside  Supply  Co.,  416  S.  Dearborn 
St..  Chicago,  111. 

ELECTROPHOROUS — An  instrument  de- 
I  by  Volta  for  the  purpose  of  illustrat 
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poses  and  consists  of  a  plate  of  insulating 
material  and  a  metal  disk  with  a  glass 
handle. 

ELECTROPHYSICS— That  branch  of  the 
science  of  physics  that  deals  with  electric- 
ity. Ori (finally  physics  WM  a  science  deal- 
ing with  anything  in  the  material  world 
but  It  now  comprises  the  closely  related 
sciences  of  mechanics,  heat,  electi-iciiy. 
light   and    sound    and    only    deals    with    the 

volving  any  chemical  changes.  '  Electro- 
physics  Is  therefore  clearly  distinguished 
from  the  science  of  electrochemistry. 

ELECTROPISM.— The  influencing  of  the 
growth  and  direction  of  growth  of  vegetablr 
organisms  by  electricity. 

ELECTROPLATING.  —  The  process  of 
covering  an  object  with  a  layer  o!  adherent 
metal  by  causing  a  unidirectional  electric 
current  to  flow  through  an  electrolyte  con 
talnlng  a  salt  of  Ihe  metal  to  he  plated 
Into  which  the  object  Is  immersed  in 
connected  as  the  cathode,  while  the  anod. 
Is  usually  made  of  the  metal  to  be  plated 
so  as  to  keep  the  composition  of  the  Uuh 
nearly  constant.  Electroplating  Is  used  for 
three  principal  purposes:  First,  artistic 
effect;  second,  iirolictirm  of  the  haw  mewl 
third,     as     n     manufacturing     adjunct,  _  foi 
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that  of  case  hardening. 

The  principal  nietnls  deposited  electro 
lyttcally  are  gold,  silver,  nickel,  copper, 
brass,  zinc,  tin.  and  lead.  Electroplatlru 
solutions  are  of  two  general  classes,  m-ic 
type,  in  which  sulphuric  acid  usually  form: 
the  principal  acfd  content,  and  the  alkaline 
type,  in  which  cyanide  of  sodium  fo: 
alkaline  content.  Of  the  metali 
above  sold,  silver,  brass,  and  tin 
posited  only  from  alkaline  solutions, 
and  lead  from  acid  solutions  only,  while 
copper    and    line    may    be    deposited    fror- 
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_.  due  to  the  difference  In  preliminary 
ing  required   tor  objects  made  of  iron 
and   steel   as  compared   with   objects    made 
'  base.     An  important  Item 

...  . _>f  electroplating  is  that  of 

nlng.  wherein  all  traces  of  grease,  dirt. 


„   oxides  of  thf 
>d  for  the  reaeoi.   . 
.    adhere    properly 
"  e  deposit  itself 
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nlcally  clean  surface  of  the 

lectroplated  articles  when  removed  from 

plating    process    are    carefully    washed 

nnd    dried,    then    buffed    to   produce   a    final 

"nfsh.    the    luster    of    which    is   determined. 

owevcr,  by  Ihe  quality  of  Initial  polishing. 

tany  plated  articles  are  then  protected  by 

coating  of  a  suitable  lacquer. 

ELECTROPLATING    EQUIPMENT— The 


trlcal   c 


dee 


llgh    c 


i  of  very  low  resistance.  The 
condition  is,  therefore,  one  of 
it  and  low  voltage.     The  dlrcct- 
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clal  design,  generating  at  5.  6.  10  _. 
volts  and  having  current  capacities  ranging 
from  about  100  to  7.000  amperes.  For  fur- 
ther details  see  Generators,  electroplating 
and  electrolytic.  For  the  ammeters  used 
see  Ammeters,  d-c,  switchboard  or  panel; 
also  Ammeters,  d-c.  portable;  these  are 
often  of  high  current  rating  requiring 
shunts.  The  equipment  includes  two  types 
field  rheostat  for  regulation 
>r  voltage  and  a  tank  rheo- 
owing   Very   fine   control  for 


the 
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■n  alternating 

an  a-c.  motor,  though 
■tlmeg  used  where  the 
i  applicable;  also 


Power  supply 

sre    Motor-geL. 

bath    equipment    Includes    the    stone,    wood, 

and  for  special  work,  various  mechanical 
plating  tanks.  Some  of  the  mechanically 
operated  tanks  include  the  following  fea- 
tures: for  small  parts,  a  sieve-like  tumbler 
Haced  within  a  bath;  for  pipe,  tubing  or 
conduit,  a  cylindrical  tank  which  will  carry 
a  number  of  sections  of  the  pipe  In  each 
run:  for  wire  cloth,  a  series  of  tanks 
through  which  the  cloth  Is  drawn  continu- 
ously, being  first  cleaned,  then  plated, 
then  given  a  lacquer  or  varnish  coat  If  it 
Is  desired,  and  finally  dried  and  rolled;  for 
chain,  a  tank  with  a  set  of  rollers  which 
feed  the  chain  continuously  through  the 
hath.  The  plating  anodes  are  discusser? 
under  Anodes,  electrolysis  and  electroplat- 
ing, which  see.  Operators'  protect  lv< 
clothing  and  equipment,  which  might  bi 
inc'uded  under  this  heading  is  listed  sepa- 
rately as  gloves,  rubber:  aprons,  acldproof 
respirators. 

Manufacturer*: 

Bennett-O'Connell  Co..  SHOO  S.  Morgan 
St.,  Chicago.  111. 

Burns  Supply  Co..  E.  Heed.  21-27  Jackson 
St..  Brooklyn.  N.  Y. 

Connecticut  Dvnamo  &  Motor  Co..  The 
Lyons  Ave.  &  Colt  St..  Irvine  ton,  N.  J 
"Rotoplater." 

Ivltiiunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St..   W.  Toronto,   Ont..  Can. 

Ely.  C,  Upham,  50  Vesey  St.,   New  York. 

489-493 

Broome       St.,       New       York, 

"G.  P.  8." 
1H  H,T7.KIt-CABOT        ELECTRIC        CO.. 

THE.  125  Amory  St..  Boston.  Mass. 
ldenl     Klectric    &     Mf|f-     Co..     The,     153    E. 

5tli    St..    Mansfield.    Ohio.      'Ideal." 
Jantz  &  Lelat  Electric  Co..  W. 


&  York  St..  Cincinnati.  Ohio. 

(oran  A  MacNair.   Inc..  72  W.  Lake  St. 

Chicago.  III. 


Munnlng  &  Co..  A.  P..  Church  St..  Mata- 
wan.  N.  J.    "Optlmus." 

National  Galvanizing  &  rlating  Equip- 
ment Corp..  62  Broadway.  New  York, 
N.  Y.     l"Natlonal"  barrel.) 

SANOAMO  KLECTIUC  in.,  Springfield. 
III.      "Snngamo." 

IT.  S.  Electro  Galvanising  Co..  28-31 
t..    Brooklyn,    N.    Y.       "Na- 
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ELECTROPLATING   GENERATORS— 

lytic. 

ELECTROPURE  CO.,  THE— 53  W.  Jack- 
son Blvd..  Chicago.  III.  Manufacturer  of 
electric    milk    sterilizers    and    pasteurizers. 

Husilu-Sfl  established  mi.q.  president.  J.  F. 
Ru.ld;  vlce-prciiidctit.  W.  L.  Harding:  sec- 
niary,  treasurer  and  general  manager,  W. 
A.  Gordon.     Factory,  Washington,  D.  C. 


ELECTROPURIFIER.— Tradi 
electric   milk  pasteurizers  mam 
the   Electropure  Co.,   53  ■* 
Chicago.  III. 

ELECTROSCOPE— A  <l 


Jackson  Blvd.. 


■i  fro 


silk  thread 


of  gold  leaf  h....„        . 

the  lower  end  of  an  insulated  metal  rod. 
The  upper  end  of  the  rod  terminates  In  a 
ball  or  plate.  The  gold  leaves  are  pro- 
tected from  air  currents  by  a  bell  glass 
through  the  top  of  which  the  metal  rod 
projects.  Strips  of  tinfoil  are  often  pasted 
on  the  inside  of  the  glass.  These  strips 
are  grounded  and  thus  screen  the  electro- 
scope   from    external    electric   effects.      The 

research  in  radioactivity.  The  electrometer 
and  electrostatic  voltmeter  are  commercial 
Instruments   operating    on    the   principle   of 


insulators.   Insulating  c 

terials.     Louis  Stelnberger.  president. 

ELECTROSHINE,  INC.— 253  W.  S4th  St.. 
New  York,  N.  Y.  Manufacturer  of  electric 
shoe  shining  machines.  F.  Kingsley,  pres- 
ident. 

ELECTROSTATIC  INDUCTION.  —  See 
Electric  displacement. 

ELECTROSTATIC  LAWS.-(l)  Like 
charges  of  electricity  repel  and  unlike 
charges  attract  each  other.  (2)  The  force 
exerted  between  two  charges  Is  directly 
proportional  to  the  product  of  the  charges, 
a'l  other  things  being  kept  constant.  (3) 
The  force  between  two  given  point  charges 


erty   of   the   medium  Is  called   the  dielectric 
<G)   The  foregoing  laws  may   all 
tym  boll  zed    by    an    algebr   ' 
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ce   between    them.      This   eipres 

on  Is  kn 

own  as  Coulomb's  law  for  electro 

in  the  form  of  "electric  charges  at  high 
potential  rllflerences.  Electrostatic  motors 
have  been  built  as  an  experiment  but  are 
not  used  commercially.  The  electrostatic 
machine  as  a  generator  produces  the  elec- 
tric charges  through  friction  or  by  electro- 
static induction.  In  the  friction  machines, 
a  glass  cylinder  or  plate  Is  rotated  between 
suitable  stationary  pads  or  rubbers  and  the 
electric  charge  produced  on  the  glass  is 
removed  by  metal  brushes  or  combs.  This 
type  of  machine  is  now  seldom  used.  In 
the  electrostatic  Induction,  or  Influence. 
machines,  disks  of  glass  or  other  Insulating 
materia)  and  metal  conductors  are  so  ar- 
ranged that  smalt  electric  charges,  origi- 
nally produced  by  friction.  Induce  other 
charges  which  are  carried  by  rotation  and 
successively  built  up  into  larger  and  larger 
charges  at  higher  and  higher  potential 
differences.  A  limit  to  the  potential  differ- 
ence obtainable  Is  set  by  the  Insulation  of 
the  machine. 

The  Toepler-Holtz  nnd  the  Wimshur.it 
machines  are  common  forms  of  the  electro- 
static induction  machines.  In  the  former, 
part  of  the  disks  are  stationary:  in  th  ■ 
latter,  all  disks  rotate,  a  part  In  one  dlrec- 

directlon.  There  are  also  other  differences 
in  the  arrangement  of  the  metal  parts. 

Electrostatic  machines  are  occasionally 
used  in  laboratory  and  experimental  work 
and  to  a  limited  extent  In  electrothera- 
peutics. Their  energy  capacity  Is  very  low 
in    comparison    with    electromagnetic    maJ 

Tin  lr  efficiency  Is  also  dependent  on  the 
weather,  being  low  when  the  humidity  i.i 
high,  as  in  summer.     Consequently  electro- 
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ii  if  machines  are  chiefly  of 
tcrest  as  having  been,  with  prll 
■tea,    the   only    practical 
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l   energy   until    the   perfection   of   the 
uirect-current    genera  I  or    and    later    of    the 
alternating-current     generator.       Also     see 
Mi  chines,   dynamoelectric. 
Manufacture™: 

Beta  Co..    Prank   S-,    Hoffman   St..    Ham- 
mond. Ind. 
Huff  Electrostatic  Separator  Co..  Box  66. 

Arlington.  Mass.      (For  precipitation.! 
Standard    Scientific    Co..    9    Barrow    St., 
New  York.  N.  T.     "Stansico." 
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ELECTROTHERAPEUTIC  APPARATUS, 
MISCELLANEOUS— Under  separate  classi- 
fications there  are  Hated  gome  fifty  items 
covering  electro  therapeutic  equipment. 
However,  even  these  classifications  will  not 
cover  all  types  of  such  therapeutic  ap- 
paratus some  of  which  are  too  limited  In 
their  application  or  of  too  little  Importance 
for  other  reasons  to  merit  a  separate  Item 
and  for  such  miscellaneous  apparatus  thla 
classification  Is  entered. 

Manufacturers: 
.    Adon    Products,    Inc.,    516   5th   Ave..    New 
York.  N.  Y.     "Physical  Vltallzer"  exer- 
ciser,   "Home  Battery"    massage  roller. 
"Self  Vltallzer"  exerciser. 
Bachelet  Medical   Appliance  Co..   Inc..   12 

E.  Strand  St..  Kingston.  N.  Y. 
Beta    Co..    Frank  S.,    Hoffman   St.,   Ham- 
mond.  Ind. 
Branaton    Co.,    Charles    A..    41-45    F.llleott 

St..   Buffalo.  N.  Y. 
Bunnell  ft  Co..  J.  H..  32  Park  Place,  New 

York,  N.  Y.     "Bunnell." 
BI7ROICK   CABINET    CO.,    Milton,    Wis. 

"Radlo-Vltant." 
Chlcag-o  Surgical  ft  Electrical  Co..  314-324 

W.  Superior  St..  Chicago.  HI. 
Chloride  of   Silver  Dry   Cell   Battery   Co.. 
407-409    N.     Paca    St..    Baltimore.  .  Md. 
"Chlorsll." 
Empire    Electric    Co.,    Inc.,    3227    S.    San 
Pedr«  St..  Los  Angeles.   Cal.     "Hose." 
Hanovla   Chemical   ft  Mfg.   Co..   Chestnut 
St.  A  New  Jersey  Railroad  Ave..  New- 
ark. N.  J. 
Hospital  Supply  Co*  The.  157  E.  23rd  St., 

New   York.  N.  Y. 
International  X-Ray  Corp.,  328  Broadway, 

New  York,  N.  Y. 
Kny-Scheerer  Corp.  of  America.  56-58  W. 

23rd   St.,  New  York,  N.  Y.     "Knyess." 
Llehel-Flarshelm  Co..   The,   410-418  Home 

St.,  Cincinnati.  Ohio. 
Manhattan  Electrical  Supply  Co..  Inc.,  17 

Park  Pi.,  New  York.  N.  Y. 
Mcintosh  battery  &  optical  CO.. 

323-233  N.  California  Ave..  Chicago.  111. 
Meyrowltz.  Inc..  E.  B..  520  5th  Ave.,  New 

York,  N.  Y.     "Unistat." 
Mueller  &  Co..  V..  1779  Ogden  Ave..  Chi- 
cago. III.     (Ether  apparatus.) 
Ozone    Co.    of    America,    416-418    4th    St.. 

Milwaukee.  Wis. 
Rogers  Electric  Laboratories  Co..  2015  E. 

65th  St..  Cleveland.  Ohio. 
Sanitarium  Equipment  Co.,  Battle  Creek, 

Mich.     "Sanequo." 
Scientific    Utilities    Co.,    Inc..    IS    E.    16th 

St..  New  York,  N.  Y. 
Thompson -Plaster   X-Ray   Co.,   Leesburg, 

Va. 

Ultima    Physical    Appliance    Co..    136    W. 

Lake  St..  Chicago.  III.      "Sinustat." 
Victor    X-Ray    Corp.,    236    S.    Robey    St.. 

Chicago.  III. 
Walte    &    Bartlett    Mfg.    Co.,    53    Jackson 

Ave.,  Long  Island  City.  N.  Y. 
Wappler    Electric    Co..    Inc..    162    Harris 

Ave..  Long  Island  City.  N.  Y. 
WESTERN    COIL   ft   ELECTRICAL  CO.. 

300  5th  St..  Racine.  Wis. 


When   writing  to  manufacturers   please 

mention  the 
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ELECTROTHERMAL.— Applied  to  any 
.pparatus  or  operation  Involving  the  utlt- 
zatlon  of  the  electrical  energy  supplied 
or  heating  purposes  only.  If  the  current 
3  used  primarily  for  electrolysis  and  only 
econdarlly  or  Incidentally  for  healing  pur- 
to  keep  the     " 


.    the 


Examples 

electric  furnaces  for  melting  steel,  reduclnf 
Iron  ore,  making  calcium  carbide,  etc. 

ELECTRO- STYLOGRAPH. —Trade    nam. 
for  electric  engravers  manufactured  by  thr 


ELECTRO-THERMO.— Trade 


hlng 


IchinPS 


for 


by  the  Folsom-Mlller  Co.,  130  Sycamore  St., 
Milwaukee,  W(s. 

ELECTROTYPERS'  machinery  and 
TOOLS.— This  equipment  differs  from  the 
more  general  electro  platers'  outfits  In  that 
It  Is  designed  for  electrotyplng  only.  Be- 
side the  plating  machinery  there  are 
various  electrotypers'  tools,  such  as  motor- 
driven  drills,  planers,  etc..  and  heaters 
designed  for  the  specific  purposes  of  elec- 
trotyplng work.  For  the  plating  equipment 
see  Electroplating  equipment. 
Manufacturers: 
Jantz  ft  Lelst  Electric  Co.,  Western  Ave. 

ft  York  St.,  Cincinnati,  Ohio. 
Ostrander- Seymour    Co.,    7    S.    Dearborn 

St.,  Chicago.  111. 
Vulcan  Electric  Heating  Co.,  107  W.  13th 
St..  New  York,  N.  Y.     (Building  Tool.) 
ELECTROTYPING — The  process  of  pro- 
ducing,   for  use    In    printing,    duplicates    of 
any   type  composition,   engraving  or  other 
printing    surface,    by    electroplating    copper 
Into    the    impression    left    by   the    type   or 
engraving   In  a   wax   mold,   after   rendering 
'     "   "  the  wax  conducting  by 


In  a  single  printing  plate  what  would  other- 
wise have  to  be  handled  as  individual  type 
or  type  lines  or  so-called  slugs.  Engrav- 
ings or  "cuts"  are  electrotyped  along  with 
the  type  after  being  Inserted  where  the  Il- 
lustrations belong.  Most  commonly  the 
electrotype  plate  Is  an  assembly  of  the  en- 
tire page  as  It  Is  to  be  printed.  Engravings 
are  often  electrotyped  separately  to  pre- 
serve or  .make  numerous  duplicates  of  the 

In   the   electrotyplng   process  the   type  Is 


:i  ihe 


-red  with  a  dim  of  finely  divided  graph- 
aod  connected  into  an  electric  clr  " 
in   electrolyte    made   of 


.  .  ...        Tj     Of 

ulphate,  a  copper  plate  being  used 
as  anode.  The  plates  or  shells  thus  pro- 
duced are  stripped  from  the  wax.  filled  or 
backed  up  with  type  metal,  shaved  and 
mounted  on  blocks  of  wood.  If  nickel  Is 
used  In  place  of  copper,  the  plate  la  called 
a  nlckeltype;   see  Nlckeltyplng. 

i    St.. 


...  and  oxyacetylene 

I     outfits.       Business     establlst 

isldent  and  general  manager,  F 

secretary.    Q.    W.    Collier;    i 


".  Col- 


John  H.  Madden. 

ELECTROZONE    WATER    STERILIZER 

CO 431     S.     Dearborn     St..     Chicago,     111. 

Manufacturer  of  electric  sterilizers  and 
ozone  generators.  President  and  manager, 
E.  H.  Dangremond, 

ELEKTRA  TOY  ft  NOVELTY  CO.— 400 
Lafayette  St..  New  York.  N.  Y.  Manufac- 
turer of  electrical  toys  and   novelties. 

ELEKTRO  MFG.  CO.,  THE.— 4S42-4B44 
Ravenswood  Ave.,  Chicago,  111.  Manufac- 
turer of  transformers,  electric  cooking  de- 
vices and  toys.  Business  established  1912. 
President  and  general  manager.  Dexter 
Falrbank;  vice-presidents.  Ernest  W.  J. 
Hughes,  William  SIckinger;  secretary,  Ir- 
win Mendels;  treasurer,  Harold  Scott;  sales 
manager.   Ernest  W.  J.   Hughes. 

ELEMENT.— One  Of  the  essential  con- 
stituent parts  of  anything,  that  is.  one  of 
the  relatively  simple  forms  of  units  which 
enter  Into  a  complex  substance.  In  elec- 
trical apparatus  various  partial  or  nearly 
'■*■    --lemblles  of  units  are  spoken  of 


_  In  place  and  the 

hole  ready  to  be  placed  in  the  trans- 
irmer  ease  la  called  the  transformer  ele- 
icnt.     In  storage  batteries,  the  completely 


assembled  positive  and  negative  plates  with 
separators  and  connecting  straps  in  place 
ready  to  be  placed  In  the  Jar  Is  called  the 
battery  element.  In  electrical  heating  and 
cooking  utensils  and  various  other  heating 
appliances,  the  resistance  unit  in  which 
the  heat  is  produced  Is  known  as  the  heat- 
ing element.  In  h  voltaic  (primary)  cell 
or  couple,  an  element  Is  either  of  the  pieces 
of  metal  that  form  the  couple. 

In  chemistry,  an  element  Is  one  of  a 
limited  number  of  distinct  varieties  of 
matter,  which  singly  or  in  combination 
More 


or"" 

metal! 

olds""* 

"mn'n 

tals  and  nonm 

"£!? 

sort 

nltely 

and  gen 

erally  recognised  as 

ele- 

ELESCO. — Trade  name  for  steam  super- 
heaters and  pipe  colls  manufactured  by  the 
Locomotive  Superheater  Co..  30  Church  St., 
New  York.  N.  Y. 

ELESCO.— Trade  name  for  superheaters 
manufactured  by  the  Superheater  Co..  17 
E.   42nd  St..  New  York.  N.  Y. 

ELEVATOR    CO.    OF    AMERICA State 

ft  Lake  BIdg..  Chicago,  III.  Manufacturer 
of  electric  elevators.  President,  Joseph 
M.    Finn;    treasurer,   Joseph   Rice. 


ELEVATOR   SAFETY   DEVICES,   ELEC 

TRIG.— Electrical  control  Is  so  largely  used 
In  elevator  operation  that  most  of  the  ele- 
vator safety  devices  now  also  operate 
through  electrical  means.  To  prevent  the 
car  coming  within  a  set  distance  of  the 
top  or  bottom  of  the  hatchway,  limit 
switches  are  employed  which  operate  to 
stop  the  car  when  either  limit  la  passed 
by  the  car;  also  see  Switches,  limit.  Doors 
If  accidentally  left  open  offer  a  consid- 
erable hazard  and  consequently  many  ele- 
vators are  equipped  with  control  switches 
which  prevent  operation  of  the  car  If  any 
door  or  gate  is  open  and  which  may  also 
prevent  operation  of   the  door  o 


:ept   * 


i  the  t 


within 


of  the  floor;  also  see  Switches,  door, 
elevator.  Reverse -phase  relays  are  fre- 
quently placed  In  the  motor  circuits  to 
prevent  the  operation  of  the  motor  In  the 
reverse  of  the  normal  direction  which 
would  occur  If  a  phase  became  reversed 
accidentally  or  through  a.  mistake  in  mak- 
ing connections  after  repairing  the  elevator 
equipment;  also  see  Relays,  reverse  phase. 
The  flyball  safty  governor,  which  Is  oper- 
ated by  the  speed  of  the  car  and  used  to 

failure  of  the  hoisting  cable,  Is  sometimes 


.rol    t 


ted  in  the 
B  in  c 


9  the  p 


and 


on  a  level  with  the  floor  there  Is  danger 
of  passengers  tripping  when  leaving  or 
entering.  To  decrease  this  danger  the  car 
threshold  may  be  Illuminated  when  the 
car  Is  stopped,  either  by  lights  studded  in 
the  threshold  grating  or  by  a  lamp  and 
reflector  placed  at  either  end  of  the 
threshold  with  its  light  directed  to  Il- 
luminate the  threshold. 

Manufacturer!: 

Automatic  Switch  Co.,  164  Grand  St., 
New   York,   N.   Y. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,    Wis.     C-H  Accessories   for 


Bulletin    10310    (Govt 


Include  the  rotating  ci 


bgk 
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ellng  nut  type,  the  holstway  type  and 
the  machine  type.  C-H  Bulletin  10(10 
(Type  A)  Is  a  rotating  cam  limit  switch, 
used  with  a  winding-drum  type  elevator, 
operated  by  a  full  magnetic  controller. 
Connected  to  the  traveling  nut  mechan- 
ism of  the  winding  drum,  It 


Ically  slows  down  and  stops  the  car 
at  the  terminal  landings,  provided,  of 
course,  that  the  controller  Is  one  that 
has  the  slowdown  feature.  C-H  Bulletin 
10310  {Type  B)  Is  used  with  either 
traction  or  drum  type  elevators,  con- 
trolled by  full  magnetic  contactors.  It 
Is  operated  by  Inclined  cams  In  the 
■Jj^  —  holstway.  If  the  controller  fa 
M     provided   with    slowdown   fea- 

1 


.    10312 


gnetlc  elevator  controller  on 
id  I  ng- drum  type  elevatora. 
:omblnes  the  function  of  the 
lnary  traveling- nut  device 
I     machine     limit     switch. 

. .  . .    ... o  double-pole  snap  switches 

10318  are  provided  for  each  direction 
of  travel;  one  of  these  may  be  used  tor 
slowdown  if  the  controller  Includes  that 
feature.  C-H  Bulletin  10315  con  be  used 
on  either  windlni    "—       - *"'■■■  "'"' 


I 


elevators. 

It    Is 

of    the 

double  -pol 

enclos 

and   Is   es 

peel  ally 

mended 

for       p 

service  be 

Insures 

the  stoppl 

g  of  th 

tor  even  though  o 

trol  line  m 

ay  be  grounded. 

C-H    Bulletin    10120    Is    a 

which 

opens  the 

on  semi-magnetic 

or  full- 

magnetic 

levator 

,  ahoulc 

the   car  o 

tuck 

n       the 

.tin  10326 
Is  a  car  safety  switch  that  Is  installed 
in  the  car  Itself.  C-H  Bulletin  10327  Is 
an  elevator  door  safety  switch.    Its  de- 


Bulletin  11 


sign  Is  simple  and  the  construction  la 
such  that  It  Is  practically  unbreakable 
in  service  See  display  adv.  pages  1225- 
1330.— Adv. 
ELECTRICAL,  DEVELOPMENT  &  MA- 
CHINE CO..  221  N.  23rd  St.,  Philadel- 
phia.    Pa.       "Franklin." 


adv. 


j   1260. 


isplay 
,    New 


_._   _._r  Signal   Co.,   166 

York,  N.  T. 
Elevator   Supplies   Co..    Inc..    151E    Willow 

Ave.,  Hoboken.  N.  J.      {"Rlcketts"   and 

"Moore"    Illuminated    thresholds). 
Grote  Mfg.  Co.,  F.,  123  3rd  Ave..   Evans- 

ville,    Ind. 
Heller    Elevator    Co..    S..    250    Milwaukee 

St.,   Milwaukee,  Wis. 
Kaestncr  &  Hecht  Co.,  500  S.  Throop  St.. 

Chicago,  III. 
Knickerbocker  Annunciator  Co.,  118  West 

St..  New  York.   N.   Y. 
PITT  ENGINEERING  CO.,    120  W.   Kln- 

lie   St.,    Chicago,    111. 
Quincy    Elevator    Gate    Co.,    Qufncy,    111. 

"Quincy." 


i    Elev 


2122 


Ave.,  Chicago,  111. 

SCHWEITZER  &  CONRAD,  INC.,  4431- 
4433  Ravens  wood  Ave..  Chicago,  III. 
"S.  &  C." 

SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury,  Conn.  (See  display  adv.  page 
1327.) 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard- Baltimore." 

Takamine  Commercial  Corp..  120  Broad- 
way,   New    York,    N.    Y. 

Warner  Elevator  Mfg.  Co.,  The.  2600 
Spring  Grove   Ave.,   Cincinnati.    Ohio. 

Warsaw  Elevator  Co.,  P.  O.  Box  889, 
Waraaw.  N.  Y. 

ELEVATOR  SIGNAL  CO.— 116  West  St.. 
New  York,  N.  Y.  Manufacturer  of  electric 
elevator   safety   devices   and    signals.      Sole 


CEPT     ANNUNCIATORS.— Signaling     a 


—  r_  „j  installed  on  each  floor,  and  i 
le  car  approaches,  If  traveling  up. 
hite  lamp  Is  lighted  and.  If  down,  a  re 
mp.  One  system  has  a  vertical  row  < 
mps    In   each   car   which    light   up    to    it 


inclators.      In 


9  arranged  to  light  a 
car  one  or  two  floors 
which   the  car   should 


lamp  circuits  by  means  ot  needles  and  mer- 
cury cups.  A  sliding  contactor  at  the  top 
of   each   shaft,    controlled    by    a    chain    and 

the  circuit  to'  lamps  on  the  various  floors, 
thus  Indicating  the  location  of  the  car. 
Other  signaling  systems  are  used  for  auto- 
matically dispatching  the  cars  according  to 
definite  schedules:  Instead  of  having  a 
starter  indicate  the  time  to  start,  a  sign 
Is  given  to  the  operator  at  definite  Inter- 
vals, at  the  proper  time  to  start  up  and 
also  to  come  down;  the  Intervals  at  which 
these  signals  arc  given  may  he  varied  ac- 
cording to  the  traffic.  Another  system  In- 
dicates to  the  starter  by  an  arrangement 
of  lamps  In  a  panel,  the  exact  location  of 
each  car  at  all  times  and  whether  it  Is 
ascending  or  descending;  for  each  car  there 
la  a  vertical  row  containing  ns  many  lamps 
a  a  there  are  floors.. 
Manufacturers: 
Elevator   Signal   Co..    116   West   St.,    New 

York,  N.  Y. 
Hli  vatoi    Supplies   Co..    Inc.,    1616    Willow 

Ave.,  Hoboken,  N.  J. 
Heller    Elevator    Co..    S..    250    Milwaukee 

St.,    Milwaukee.    Wis. 
PITT  ENGINEERING   CO..   120   W.   Kln- 

zle  St..  Chicago,  111. 
Popper    &    Sons.    Leo.    143    Franklin    St.. 

New   York,    N.    Y.      (Glass   Jewels   for.) 
Takamine   Commercial  Corp.,    120  Broad- 
way. New  York.  N.  Y. 
Viking  Sign   Co.,    Inc.,   817  8th  Ave.,  New 

York.  N.  Y. 
ELEVATOR  SUPPLIES  CO.,  INC.— Ho- 
boken, N.  J.  Manufacturer  of  elevator 
annunciators,  dumbwaiters,  door  openers 
and  other  electric  elevator  supplies.  Vice- 
president,  J.  M.  Graham;  secretary  and 
treasurer.  Albert  Martin.  Main  office  and 
factory.  1515  Willow  Ave.,  Hoboken,  N.  J. 
Branch  offices,  1039  Walnut  Ave.,  Cleve- 
land, Ohio;  111  S  Jefferson  St..  Chicago. 
111.;  Railway  Exchange  Bldg.,  St.  Louis, 
Mo.:  1S6  6th  St..  San  Francisco,  Cal.:  1716 
Ludlow  St..  Philadelphia,  Pa. 

ELEVATORS,  ELECTRIC,  AUTOMATIC 
OR  PUSH  BUTTON.— Electrically  operate!" 
elevators  In  which  the  control  Is  dircctei 
by  push  buttons  on  the  various  floors  am 
In  the  car.  Such  cars  are  equipped  wltl 
safety  appliances  to  prevent  doors  being 
opened  and  cars  being  started  when  pas- 
sengers on  any  floor  are  getting  on  or  off 
They  are  generally  used  where  elevaloi 
traffic  is  light  and  the  services  of  an  ele' 
vator  operator  would  be  uneconomical,  par- 
ticularly in  apartment  hotels  and  commer- 
cial establishments.  They  are  sometimes 
used  on  freight  elevators  employed  to  carrj 
trucks  or  other  unstable  loads  as  they  al- 
low the  elevator  operator  to  devote  hli 
attention  entirely  to  the  load,  thus  elim- 
inating the  service  of  an  extra  man  to  ridi 


brings  the  car  automatically  to  that  floor, 
provided  the  car  la  not  In  use  and  no  other 
door  to  the  shaft  la  open;  when  the  car 
has  stopped  the  door  may  be  opened  and 
the  car  entered.  In  the  car  there  Is  a 
bank  of  buttons,  one  for  each  floor;  after 
closing  the  door,  the  passenger  pushes  the 
button  for  the  floor  he  wishes  to  be  car- 
ried to,  which  automatically  starts  the 
motor  and  brings  the  car  exactly  to  that 
floor  level.  After  the  car  has  stopped  the 
door  may  be  opened  to  leave  the  car,  when 
it   should    be  again  closed   to  permit  others 


?   the  c 


i   the  s 


The 


_  y    Ingenious   and   Is  provided 

with  Interlocks  to  guard  against  Improper 
operation.  These  elevators  operate  at  lower 
speed  than  those  In  charge  of  regular  oper- 
ators, which  adds  to  the  confidence  of  the 
passenger  who  La  entirely  safe  under  all 
possible  contingencies.  Although  there  Is 
no  theoretical  limit  to  the  range  and  ca- 
pacity of  automatic  elevators,  they  are 
practically    limited     to    operation     between 


about  Ave  floors  and  t 

passengers  at  one 

Manufacturer*: 


r  six 


Cosby  Electric  ft  Machine  Co.,  R.  R.,  1T05 

E.  Broad  SL,  Richmond,  Va. 
Elevator  Co.  of  America.   State  &  Lake 

Bldg.,   Chicago,   ni. 
" ~        "'    — _  Milwaukee  St.. 


Mllwi 


■.   Wis. 


Kaeatner  &  Hecht  Co.,  500  S.  Throop  St., 

Chicago,    111. 
Kimball   Bros.    Co..   9th   St.    &   11th   Ave., 

Council   Bluffs.    Iowa.      "Kimball." 
Leltelt   Iron  Works.  816  Mill  Ave..  Grand 

Rapids,  Mich. 
Nock  &  Garslde   Elevator  Co.,    The,    1850 

Waxee  St..  Denver.  Colo. 
PITT  ENGINEERING  CO.,   120  W.   Kln- 

zle  St..   Chicago,  III. 
Reliance    Elevator    Co.,    2122    W.    Austin 

Ave..  Chicago,  III. 
Rosenberg  Elevator  Co.,   P..  170-114  Reed 


Milwaukee.  Wis. 
Warner    Elevator    Mfg.    Co.,    Thi 
Spring  Qrove  Ave..  Cincinnati,  Ohio. 


2600 


i  rapidly  gaining  favor  De- 


bility to  all  types  or  buildings  and  hoisting 
conditions  has  resulted  in  their  use  in  many 
of  the  most  prominent  and  largest  build- 
ings in  the  world.  They  are  particularly 
adapted  for  high-speed  service.  Electric 
elevators  are  available  for  control  by  an 
operator,  or  conductor,  and  for  automatic 
operation,  the  latter  control  being  by  means 
of  push  buttons  which  are  operated  by 
passengers,  either  within  the  elevator,  or 
from  any  station;  see  preceding  classifica- 
tion for  this  type. 

Electric  operation  can  be  applied  to  ele- 
vators for  any  type  of  service,  and  Is  par- 
ticularly desirable  for  locations  where  con- 
tlon   of  space  for  driving  mechanism 


saential 


The  c 


f  the 


.  elevator  has  led  to  Its  replacing  the 
hydraulic  type  to  a  very  large  extent.  The 
average  range  of  capacities  Is  from  1,000 
lbs.  for  the  automatic  type  of  passenger 
elevator  to  20,000  lbs.  for  freight  types. 
Specially  designed  freight  elevators  for 
carrying  capacities  aa  high  as  35,000  lbs. 
have  been  successfully  employed.  The 
speed  range  of  electric  elevators  ia  from 
60  ft.  to  600  ft.  per  minute.  The  speed  ot 
the  average  express  passenger  elevator  la 
400  ft.  per  mln. 

There  are  two  broad  types  of  elevator 
machines  adapted  for  electric  operation. 
the  drum  type  and  the  traction  type.  In 
the  drum  type,  the  hoisting  rope  is 
fastened  to  the  drum  and  Is  wound  up  on 
It  as  the  car  rises.  A  geared  limit  switch 
can  be  used  with  this  type  of  machine  so 
as  to  Cause  the  motor  to  alow  down  and 
stop  at  the  upper  and  lower  limits  of 
travel. 


over  a  set   of   sheaves,   and   attached   t 
counterweight.       Hatchway    limit    switches 
are  used  In  place  of  geared  limit  switches 


ELEVATORS 
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to  guard  against  slipping  of  cables  on  the 

High-torque  aqulrrel-cage  Induction  mo- 
tors are  widely  used  for  elevator  service 
where  the  energy  supplied  is  alternating 
current.  Where  slip-ring  motors  are  em- 
ployed, a  controller  lor  cutting  the  resist- 
ance out  of  the  secondary  circuit  must  be 
provided  In  addition  to  the  main  contactor 
and  reverse  switch.  A  two -speed  motor 
Is  used  where  slow  speed  for  making  land- 
ings Is  required.  On  direct-current  circuits 
both  shunt  and  compound -wound  motors 
are  used.  For  control  systems  and  equip- 
ment for  electric  elevators  see  Controllers. 

Manufacturers:  A 

,  Erie  Ave.  A  D 

...      "Albro-Clem." 

American    Elevator    A    Machine    Co.,    600 


i    St..    Louisville,    Ky. 


. ..__  Portable  Conveying  Machir 
Co.,  10  S.  La  Salle  St..  Chicago, 
(Freight)   "Brown- Portable." 

Cosby  Electric  A  Machine  Co.,  R.  R.,  1706 
E.  Broad  St..  Richmond,  Va. 

Edmonds  Elevator  Co.,  The,  Cleveland, 
Ohio, 

Elevator  Co.  of  America,  State  &  Lalti 
Bltlg.,   Chicago,   m. 

General  Elevator  Co.,  400-402  S.  Charles 
St..   Baltimore,   Md. 

Orote  Mfg.  Co.,  F.,  138  3rd  A  vs.,  Se- 
ville,  Ind. 

Heller  Elevator  Co..  S„  2S0  Milwaukee 
St.,  Milwaukee,  Wis. 

Kaestner  A  Hecht  Co.,  E0O  S.  Throop 
Chicago,  HI. 

Kimball   Bros.   Co.,   9th  St.   A    11th   A 
Council  Bluffs,   Iowa.     "Kimball." 

Leltelt  Iron  Works.  S15  .Mill  Ave.,  Grand 
Rapids,  Mich. 

Mock    A  Garslde   Elevator  Co..   The, 
Wa«ee   St.,   Denver.   Colo. 

Ohio  Elevator  A  Machine  Co.,  The,  Cur- 
tis A  Jefferson  Aves.,  Columbus.  Ohio. 
"Ohio." 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
Torlc.  N.  Y. 

PITT  ENGINEERING  CO..  120  West  Kln^ 
He  St.,  Chicago.  111.  Manufacturer 
direct -current  and  alternating-  cur 
elevators  for  all  kinds  of  passenger  and 
freight    service,    any    speed    and 


where  a  permanent  elevator  would  be  un- 
economical.      Also     see     Stackers,     lumber. 


Pitt  Elevator  Equipment 

duty.  Also  manufacture  hydraulic  ele- 
vators. For  over  12  years  have  given 
special  attention  to  the  design,  con- 
struction and  Installation  of  elevator 
equipment  to  meet  exceptional  engi- 
neering requirements.  Old  Installations 
also  repaired  or  completely  rehabili- 
tated to  modern  standards  of  efficiency 
and  service. — Adv. 
Reliance   Elevator   Co.,    2122   W.    Austin 

Ave..   Chicago,  HI. 
Rosenberg  Elevator  Co.,  F.,  170-174  Reed 

St.,  Milwaukee.  Wis. 
Storm    Mfg.    Co.,    The,    40-50    Vesey    St., 

Newark,  N.  J.     "Storm." 
Werner    Elevator    Mfg.    Co..    The,    2(00 

Spring  Grove  Ave.,  Cincinnati,   Ohio. 
Warsaw   Elevator    Co.,    P.    O.    Box    889, 

Warsaw,  N.  T. 
ELEVATORS,  ELECTRIC.  PORTABLE. 
—These  may  consist  of  a  platform  raised 
and  lowered  along  metal  posts  or  guides  by 
a  motor  located  on  a  platform  on  wheels. 
This  type  of  elevator  Is  sometimes  drawn 
About  by  band  but  may  be  equipped  with 
motor  drive  controlled  from  the  operator's 
"*t.  It  Is  used  In  piling  heavy  bales  and 
foxes  In  warehouses  and  for  stocking  plat- 
form loads  where  the  lift  truck  and  plat- 
form storage  system  are  used.  Another 
Ww  employed  in  piling  sacks,  barrels  and 
™*s  at  shipping  points  consists  of  a  con- 
>«yor  mounted  on  a  portable  platform  and 
fnolor-operated.  The  conveyor  types  are 
1  for  floor -to -floor  elevation 


Alvey- Ferguson      Co.,      The.      Cincinnati, 

Ohio. 
Brown     Portable     Conveying    Machinery 

Co..     10    S.    LaSalle    St.,     Chicago,    111. 

"Brown -Portable." 
Economy    Engineering    Co.,     26.16-53    W. 

Van    Buren   St.,    Chicago,    III. 
Haughton  Elevator  A  Machine  Co.,  The, 

K  A  B  Co.,  496-487  N.  trd  St..  Phila- 
delphia,  Pa. 

Revolvator  Co.,  838-362  Garfield  Ave., 
Jersev  City,    N.    J.      "Revolvator." 

1100.— Trade  name  for  lighting  fixtures 
and  fixture  HttinBH  and  parts  manufactured 
by  the  Dallas  Brass  A  Copper  Co..  820 
Orleans  St..  Chicago,  111. 

El.  EX  IT.— Trade  name  for  fixture  re- 
ceptacles manufactured  by  the  Electric 
Outlet  Co.,  Inc.,  I1B  W.  4.0th  St..  New  York. 
N.  Y. 

ELGIN  MFG.  A  PLATING  CO.,  THE— 
68  Peter  St.,  Uniontown,  Pa.  Manufacturer 
of  flashlights.  President,  Edward  W.  Hay- 
don;  vice-president,  Albert  A.  Ross;  secre- 
tary and  treasurer,   Emma  K.   Ross. 

ELI  BRIDGE  CO.— Jacksonville,  HI. 
Manufacturer  of  portable  lighting  and 
power  plants.     President,  W.  E.  Sullivan. 

E-LtTE.— Trade  name  for  decors. th  . 
seml-indirect  lighting  fixture  manufactured 
by  the  Luminous  Unit  Co.,  Division  of  thi 
St.  Louts  Brass  Mfg.  Co..  281S  Waehlngtor 
Ave.,  St.  Louis.  Mo. 

ELITE.— Trade  name  for  automobile 
wrench  kits  manufactured  by  Paul  a.  Nle- 
hoft  A   Co..   Inc..   282-242  E.    Ohio  St.,  Chi- 


ELITE  ELECTRIC— Trade  name  tor 
electric  washing  machines  manufactured 
by  the  Minler  Mfg.  Co.,  Inc..  Mlnler.  III. 

ELKHART  RUBBER  WORK 8.— Elkhart, 
Ind.  Manufacturers  of  rubber  tape  and 
other  rubber  products. 

ELLIOTT  CO.— Pittsburgh.  Pa.  Manu- 
facturer of  condensers,  oil  filters  and  puri- 
fiers, ejectors  and  other  power  plant  ac- 
cessories. President,  W.  S.  Elliott:  vice- 
president  and  general  manager.  J.  E.  Wat- 
K.     Riley;    secretary, 


mi  Hon ; 


sales 


Brown.  Main  office.  Prick  Bldg..  Pitts- 
burgh, Pa.  Factory,  Jeannette.  Pa. 
Branch  offices.  New  York,  N.  Y.:  Chicago, 
HI.;  Philadelphia.  Pa.;  Boston,  Mass.;  St. 
Louis,  Mo.;  Kansas  City,  Mo.:  Detroit. 
Mich.;  Cleveland.  Ohio;  Cincinnati,  Ohio; 
Syracuse,  N.  Y. 

ELLIOTT-EHRHART.— Trade  name  for 
exhaust  steam  condensers  manufactured  by 
the  Elliott  Co.,  Prick  Bldg.,  Pittsburgh,  Pa. 

ELLIOTT-FISHER  CO — Harrlsburg,  Pa. 
Manufacturer  or  electrically  operated  type- 
writing, computing  and  bookkeeping  ma- 
chines. President  Kenneth  B.  Schley; 
vice-president  and  general  manager.  H.  A. 
Foothorao;  vice-president  and  sates  man- 
ager. M.  S.  Eylar;  secretary,  C.  L.  E. 
deGauge;  treasurer.  C.  H.  Miller.  Main 
office  and  factory.  Harrlsburg.  Pa.  Branch 
offices,  Albany,  N.  Y.:  Boston.  Mass.;  Hart- 
ford. Conn.;  New  Haven,  Conn.;  Spring- 
field, Mass.;  Montreal.  Que.,  Can.;  Port- 
land, Me.;  Providence,  R.  I.;  Worcester. 
Mass.;  404  Astor  House  Bldg.,  New  York, 
N.  Y.;  Newark,  N.  J.;  Paterson,  N.  J.: 
Allentown,  Pa.;  Baltimore,  Md.;  Buffalo, 
N.  Y.:  Erie,  Pa.;  Harrlsburg.  Pa.:  Phila- 
delphia, Pa.;  Richmond,  Va.;  Norfolk,  Va-; 
Rochester,  N.  Y.;  Scranton,  Pa.;  Blngham- 
ton,  N,  Y.;  Syracuse.  N.  Y.;  Toronto.  Ont., 
Can.;  Washington.  D.  C:  Cincinnati,  Ohio: 
Dayton,  Ohio;  Cleveland.  Ohio;  Akron, 
Ohio;  Youngstown,  Ohio;  Columbus,  Ohio; 
Detroit.  Mich.:  Grand  Rapids,  Mich..  Hunt- 
ington, W.  Va.;  Pittsburgh,  Pa.;  Toledo, 
Ohio;  Wheeling.  W.  Va.;  Peoples  Gas  Bldg., 
Chicago,  III.;  Ft.  Wayne.  Ind.;  Indianapolis, 
Ind.;  Louisville.  K.;  Evaneville,  Ind.; 
Minneapolis.  Minn.;  St.  Paul,  Minn.;  Mil- 
waukee. Wis. ;  Duluth,  Minn. ;  Oshkosh. 
Wis.;  Rockford,  111.;  Peoria.  III.;  Rock  la- 
land,  III.;  South  Bend,  Ind.;  Winnipeg, 
Man.,  Can.;  Dallas,  Tex.;  Des  Moines, 
Iowa;  Houston,  Tex.;  Kansas  City,  Mo.; 
Wichita,  Kana.;  Oklahoma  City,  Okla.; 
Omaha,  Neb.;  St.  Louis,  Mo.;  Sioux  Falls. 
S.   D.;   Denver,  Colo.;   El  Paso,   Tex.;   Los 


Angeles.  Cal.:  Portland,  Ore.;  Salt  Lake 
City.  Utah;  San  Francisco,  Cal.:  Sacra- 
mento, Cal.;  Seattle,  Wash.;  Spokane, 
Wash.;  Vancouver,  B.  C.  Can.;  Atlanta, 
Qa. ;  Birmingham.  Ala. :  Chattanooga, 
Tenn.:  Jacksonville.  Fla,;  Little  Rock,  Ark.; 
Memphis,  Tenn.;  Nashville,  Tenn.;  New 
Orleans,    La.;    Savannah,   Qa. 

ELLIOTT-THOMPSON  ELECTRIC  CO., 
THE.— 203-20B  St.  Clair  Ave..  E.  Cleveland, 
Ohio.  Manufacturer  of  armature  and  field 
coils  and  commutators.  President  .and 
treasurer.  J.  N.  Elliott;  vice-president,  J. 
P.   Elliott. 

ELLISON,  LEWIS  M.— 214  W.  Klniie 
St.,  Chicago,  III.  Manufacturer  of  draft 
gages.     L.  M.  Ellison,  sole  owner. 

ELM  CITY.— Trade  name,  for  automatic 
counters  manufactured  by  the  C.  J.  Root 
Co.,  Bristol,   Coon. 

ELMCO  LIBERTY.— Trade  name  for 
testing  machine  for  automobile  generator 
and  starting  motor  manufactured  by  the 
Electric  Machine  Co.,  329  W.  Ohio  St., 
Indianapolis,  Ind. 

ELMES  ENGINEERING  WORKS, 
CHARLES  F.— 230  N.  Morgan  St.,  Chicago, 
HI.  Manufacturers  of  motor-driven  hy- 
draulic pumps  and  presses.  President, 
Charles  F.  Elmes;  secretary  and  treasurer, 
C.  L.   Elmes. 

ELM  I RA.— Trade  name  for  Insulated 
Screw  driver  manufactured  by  the  Cronk 
A  Carrier  Mfg.  Co.,  109  W.  Water  St., 
Elmira,  N.  Y. 

ELMIRA  MACHINERY  A, TRANSMIS- 
SION  CO.,  LTD.— Elmira,  Ont,  Can.     Mari- 

ELMORE  PROCESS.  —  An  electrolytic 
process  for  the  production  of  seamless  cop- 
per tubes,  by  the  deposition  of  the  copper 
on  a  rotating  cylindrical  mandrel,  the  re- 
sulting    cylinder,     after     removal,      being 

ELPECO.  —  Trade  name  for  control 
switches,   switchboard   fittings.   (' 

ing  switches,  bus  supports,  r.hnk 

other    high-tension    equ 

tured    by    the    Electric    Pow 
Co.,   N.    E.   Cor.  13th   A  Wood   Sts.,   Phila- 
delphia,   Pa. 

ELRECO.— Trade  name  for  combination 
railway  and  lighting  poles  manufactured 
by  the  Electric  Railway  Equipment  Co., 
8900  Cormany  Ave.,  Cincinnati,  Ohio. 

E  LST  AT.  —  Trade  name  for  electric 
water  heaters  made>  by  the  Electric  Con- 
troller Co.,  Central  Ave.  A  10th  St.,  In- 
dianapolis, Ind. 

ELWELL— Trade  name  for  storage  bat- 
the  Elwetl-Parker   Electric  Co.,   Cleveland, 


Iqulpment 


a  for  radio  trans- 


CO.— 

Cleveland.  Ohio.  Manufacturer  of  storage 
battery  trucks  and  tractors.  President. 
M.  S.  Powaon.  Main  office,  Cleveland, 
Ohio.  Branch  offices.  72  E.  South  Water 
St.,  Chicago,  111.;  50  Church  St.-.  New  York, 
N.  Y.;  Boston.  Mass.;  Worcester,  Mass.; 
Philadelphia,  Pa.:  Washington,  D.  C;  At- 
lanta, Ga,;  Richmond.  Va.;  New  Orleans, 
La.;  Newark,  N.  J.;  Buffalo,  N.  Y.;  Pitts- 
burgh, Pa,;  Youngstown.  Ohio.:  Detroit, 
Mich.:  Indianapolis,  Ind.;  Milwaukee.  Wis.: 
St.  Paul,  Minn.:  St.  Louis.  Mo.;  Kansas 
City.  Mo.:  Denver,  Colo.;  Seattle,  Wash.; 
Portland,  Ore.;  San  Francisco,  Cal.;  Mon- 
treal,  Que.,   Can. 

ELY,  C.  UPHAM.— 80  Vesey  St.,  New 
York,  N.  Y.  Manufacturer  of  nickel 
anodes,  generators  and  other  electroplating 
equipment,  rheostats  and  voltmeters.    Busl- 

-Hs  established  as  Yates  A  Ely  in  1877. 

EMCO.— Trade    name    for    cotton    belting 

anufactured  by  the  Empire  Mfg.  Co.. 
Lockport,  N.  Y. 

EMCO,— Trade  name  for  punch  presses 
manufactured  by  the  Enterprise  Machinery 
Co.,  SO  S.  Clinton  St..  Chicago,  Hi. 

EM  ELECTRIC— Trade  name  for  wires 
and  cables  manufactured  by  the  American 
Electrical  Works.   Philllpsdale,   R.   I. 

EMERALITE.— Trade  name  for  portable 
lamps  manufactured  by  H.  G.  McFaddin 
A  Co.,  18  Warren  St.,  New  York.  N.  Y. 

EMERGENCY Trade   name   for  oil   and 

grease  cups  manufactured  by  the  American 
Injector  Co.,  176  14th  Ave.,  Detroit,  Mich. 

EMERSON,  E.  L.— Boston.  Mass.  Trad- 
ing as   S.U.E.    Co.   which 


Google 
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EMERSON    ELECTRIC   MFG.   CO..   THE. 

—St.  Louis.  Mo.  Manufacturer  of  motors, 
generators,  farm  utility  power  stands,  funs 
and  grinders.  Business  established  IBM. 
President,  T.  M.  Meston;  1st  vice-president. 
H.  I.  Finch;  2nd  vice-president.  E.  L.  Bark- 
house:  3rd  vice-president.  C.  C.  Connor: 
treasurer,  H.  S.  Gilliam;  secretary.  L.  L. 
Whlltcmore.  Main  office  and  factory.  (012- 
2032  Washington  Ave.,  St.  Louis.  Mo. 
Branch  office,  GO  Church  St.,  New  York. 
N.  Y. 


Bradford.   Pa. 

EMERY  MFQ.  CO.— Bradford,  Pa.  Man- 
ufacturer of  lubricating  oils.  Proprietor, 
Lewis  Emery.  Jr.;  general  maJiager,  IjCwIs 
Emery;  sales  manager.  W.  A.  MiCafferty. 

EMERY    THOMPSON.— Trade    name    for 


the    Emery    Thompson    Machine 

Co..   271-76   Rider  Ave..   New  To 

E.M.  P.— Abbreviation      for     el 
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EMKA.— Trade  name  for  hells,  buzzerp 
and  circuit  testers  manufactured  by  the 
Klectrlc   Signal   Mfg.   Co.,   Inc..   21   Tremont 


Bay.,, 


raider 


1S95. 


Midi  r 


MesBerV  manager.  G.  B.  Hunter. 
EMMET,  WILLIAM  LE  ROY.- 

Ican  electrical  and  mechanical 
born  at  New  Roche! le.  N.  Y.. 
graduated  from  the  United  Sta 
Academy  In  1881.  Me  left  th» 
1882  and  in    1887  began   hli 


i    Nava 


with  "the"  Sprague"  Electric  "Railway  & 
Motor  Co.  He  next  served  as  electrical 
engineer  for  the  Buffalo  Railway  Co..  and 
later  as  district  engineer  Tor  the  Chicago 
district  of  the  Edison  General  Electric  Co. 
Since  1892  he  has  been  with  the  Genera] 
Electric  Co..  except  for  a  time  in  1898 
when  he  served  as  navigator  on  the  U.  S.  8. 
Justin  during  the  Spanish-American  War. 
His  most  Important  work  has  been  in 
steam-turbine  inventlona  and  develop- 
ments. For  the  success  of  the  Curtis  tur- 
bine, Mr,  Emmet  Is  largely  responsible.  He 
planned  and  promoted  the  use  of  electricity 
Tor  ship  propulsion  and  invented  many 
features  and  designed  equipment  now  be- 
ing applied  for  propulsion  to  many  large 
ships  of  the  United  States  Navy.  In  the 
electrical  Held,  Mr,  Emmet  was  the  first 
to  develop  insulation  with  varnished  fabric. 
He  developed  some  methods  of  distribution 
l;y  alternating  currents,  actively  promoted 
Ihc  introduction  of  large  uses  of  alternat- 
ing currents  and  designed  many  of  the 
first  large  installations.  He  also  deslgne.! 
many  switching  and  control  devices  for 
early  large  uses  of  alternating  currents. 
including    the    first    Invention    and    anpllca- 
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EMPIRE,— Trade  name  for  duet  rod: 
manufactured  by  the  Diamond  Expnnsloj 
Bolt  Co.,   90  West   St..    New  York.   N.  Y. 

EMPIRE — Trade  name  for  transformer, 
and  electric  disk  stoves  manufactured  b- 
the  Elektro  Mfg.  Co..  4642-1644  Ravens 
wood  Ave..  Chicago,   III. 


_    Mfg.  Co..  663 

ton  St..   Chicago,   III. 

EMPIRE.— Trade  name  for  lighting  fix- 
ture manufactured  by  the  Empire  Light- 
ing Fixture  Co..  221-226  Centre  St.,  New 
York,   N.   Y. 

EMPIRE Trade  name  for  cotton  belt- 
ing manufactured  by  the  Empire  Mfg.  Co.. 
Lockport,   N.  Y. 

EMPIRE.— Trade  name  for  oiled  cloth, 
paper,  cambric,  tubing,  tape.  etc..  manu- 
factured by  the '  Mica  Insulator  Co..  63 
Church    St..    New   York.    N.    Y. 

EMPIRE  BRASS  MFG.  CO.,  LTD.— Lon- 
don. Ont..  Can.  Manufacturer  or  brass 
castings   for  electric   fixtures. 

EMPIRE  ELECTRIC  CO..  INC.— 2227  S. 
Ran  Pedro  St..  I^os  Angeles.  Cal.  Manu- 
facturer of  x-ray  and  high -frequency  treat- 
ment apparatus.  Business  established  1911. 
President  and  treasurer,  D.  F.  Hill;  secre- 
tary and  general  manager.  R.  C.  Hill:  sales 

fives.  Walter's  Surgical  Supply  Co..  San 
Francisco.  Cal.;  Shaw  Supply  Co.,  Port- 
land, Ore.,  and  Spokane.  Wash.;  Durbin- 
Muckte  Co.,  Denver,  Colo. :  Professional 
Supply  Co.,   Los  Angeles,   Cal. 

EMPIRE  ENGINEERING  A  SUPPLY 
CO.— 1  Domlnick  St..  New  York.  N.  Y. 
Manufacturer  of  panelboards.  switchboards 
and  fixture  hangers.  Norman  P.  Flndley, 
owner  and  manager, 

EMPIRE  LAMP  A  BRASS  MFG.  CO.— 
663  W.  Washington  St..  Chicago.  III.     Man- 


Abraham  Herskovlti 

EMPIRE   LIGHTING   FIXTURE   CO 224 

Centre  St..  New  York..  N.  Y.  Manufacturer 
"  lighting  fixtures  and  portable  lamps. 
' ....-..-.,  1907      President.  Percy 


N. 


Chandelier  Co.,  121  W.  42nd  St..  Ne 
N.  Y. 

EMPIRE     MFO.     CO.— Lockport. 


Man  i 


-    of    i 


Lelllrii 


s  establishe. 


flexible  fabric 

1882.     Partnership.   T.   A.   Hail  and   E.   w. 

EMPIRE  STAMPING  A  METAL  SPIN- 
NING CO.,  INC.—  88-90  Walker  St.,  New 
York.  N.  Y.  Manufacturer  of  fixture  parts, 
metal  spinnings  and  stampings.  Charles 
Rlchter.  president. 

EMPIRE  STATE  GAS  AND  ELECTRIC 
ASSOCIATION.  —  President.  Henry  W. 
Peck.  Schenectady.  N.  Y.  Secretary, 
Charles  H.  B.  Chanin.  Grand  Central  Ter- 
minal Bldg..  New  York.   N.  Y. 

EMPIRE  TIRE  A  RUBBER  CORP.— N 
Clinton  Ave.  &  Mulberry  St..  Trenton. 
N.  J.  Manufacturer  of  rubber  tires,  tub- 
ing, packing,  bi-tting  and  other  rubber 
products.  Business  established  18S2.  Presi- 
dent. W.  M.  Pepper;  vice-presidents.  F.  I. 
Reynolds,  C.  B.  Murray.  Jr.:  secretary, 
H.  R.  Nason:  treasurer.  C.  E.  Murray.  Jr.; 
sales  manager,  F.  I.  Reynolds.  Seles  rep- 
resentative. Rubber  Corp.  of  America,  240 
W.    EEth    St..    New   York.    N.   Y. 

EMPLOYEES.— The  total  number  of  em- 
ployees engaged  In  the  electrical  Industry 
In  the  United  States  Is  estimated  at 
1.500.04)0.  The  principal  divisions  are  as 
follows:  Utilities.  900.000:  manufacturing. 
200.000:   mercantile,    inch 


EMPRESS— Trade  name  for  oil  and 
grease  cuns  manufactured  by  the  Bowen 
Products  Corp..  Auburn,  N.  Y. 

EMPRESS.— Trade  name  for  electric 
Iron  manufactured  by  the  Security  Elec- 
tric MTs.  Co.  1463  W.  Ohio  St.,  Chicago, 
III. 


Chemical  Co..  Cleveland.'  Ohio. 

ENAMELDUCT.— Trade    name    for    rigid 
■nduit  manufactured   by 


ish.-d    1905.      President  and  treasure 
nanager.     P.'MclIroy:    vlce-presld. 


..  N. 
Mutual  Life 
Bldg..  Buffalo,  N.  Y.;  William  P.  Crockett 
Co..  411  S.  Jefferson  St..  Chicago.  Til.:  Elec- 
trical Kales  Co..  2  E.  Redwood  St..  Balti- 
more, Md.;  Robertson  Supply  Co..  2317  First 
Ave.,  Birmingham.  Ala.;  William  P.  Crock- 
ett Co.,  1411  Pine  St.,  St.  Louis,  Mo. 

ENAMELED  STEEL  SIGN  CO.— 190  N 
State  St.,  Chicago,  III.  Manufacturer  of 
metal  sign  letters  and  frames.  President 
and  treasurer,  N.  H.  Simmons;  vlce-preei- 
R.  M.  Miller. 
Wire,    enam- 


ENAMELIGHT*— Trade  name  for  light- 
ing unit  manufactured  by  the  Wardell 
Lighting  Co.,   Detroit.   Mich. 

ENAMELING  OVENS.— Wee  Ovens,  elec- 
tric, enameling  and  Japanning. 

ENAMELITE. — Trade  name  for  magnet 
wire  manufactured  by  the  Acme  Wire  Co., 


i.   Com 


ENAMELS, 


4 1  NOUS.  —  See       Com- 


ENAMELS,   METAL,   AIR-DRYING   AND 

BAKING.— These  enamels  are  largely  used 
to  give  an  attractive  and  protective  finish 
to    metals.      The   enamel    Is  usually   app'ied 

Metal  enamels  have  a  very  wide  field  of 
application  In  the  electrical  industry,  par- 
ticularly in  the  manufacture  of  appliances. 
motors,  and  motor-driven  tools.  They  are 
also  very  extensively  used  in  the  manu- 
facture of  conduit,  which  Is  either  galvan- 
ized or  enameled.  Air-drying  enamels  are 
also  used  on  metal  products  as  a  protective 
and  Insulating  finish.  They  are  often  ap- 
plied to  busbars,  framework  of  switch- 
boards, etc..  Installed  In  battery  rooms. 
Lacquer  enamels  are  used  on  a  number  of 
electrical  products,  such  as  lighting  fix- 
tures, portable  lamps,  flush  switch  plates. 
etc.,  where  a  highly  decorative  finish  Is 
required.  Perhaps  one  of  the  most  Im- 
portant uses  of  mete!  enamels  Is  In  Insu- 
lating wire.  (See  Wires,  enameled,  mis- 
cellaneous: also  see  Lacquers,    metal.) 

American     Dl-EIectrlcs,     Ltd..     71-76    W. 

Broadway,  New  York,  N.  Y. 
Bllllngs-Chapin    Co..    The.    1153    E.    40th 

St..  Cleveland,   Ohio. 
Blnswanser    &    Co.,    B-.    B29-8J6    N.    3rd 

St..    Philadelphia,    Pa. 
Caldwell    &    Co..    Inc..    Edward  .  F„    J6-40 

W.   15th    St..   New  York,  N.   Y. 
Cochrane     Chemical     Co.,     4J2     Dan  forth 

Ave.,   Jersey  City,  N.  J. 
Columbus  Varnish    Co..    The,    264   Cozxins 

St.,    Columbus.    Ohio.      "Columbus. " 
Condenslte  Co,  of  America.  Grove  St..  A 

Erie  R.  R.,  Bloomfield,  N.  J. 
Celluloid    Zepon    Co..    200    Elh    Ave..    New 

York,  N.  Y.     (Air  drying)  "Zapon." 
Dielectric  Mfg.   Co..   St.    Louis.    Mo. 
Du   Pont  de   Nemours  A  Co..    E.   I.,  Wil- 
mington, Del.     "Pyroxylin." 
Egyptian    Lacquer   Mfg.    Co..   The,   E    E. 

40th   St.,   New  York,    N.  Y. 
Eleelrlc   Insulation    A   Varnish   Co..    Ltd., 

New  Toronto,  Ont.,  Can. 
Flexible    Compound    Co..    Inc.,    The,    3607 

Haverford  Ave..  Philadelphia.  Pa. 
General  Bakelite   Co.,    2   Rector  St.,    New 

York.   N.  Y. 
Globe    Chemical   Co.,   727   Rldgeway   Ave.. 

Cincinnati,  Ohio. 
HILO    VARNISH    CORP..     1    Gerry    St., 

Brooklyn,    N.  Y.      •'Hilo."      (See  display 

adv.   page  1318.) 
Impervious   Metal    Corp.,    421    Wood    St.. 

Pittsburgh,  Pa. 
Murphy    Varnish    Co..    Chestnut    A    Mc- 

Whorter  Sts..   Newark.  N.  J. 
Nikolas  A   Co..   (3.   J..   1327-35  Van   Bui-en 

St..    Chicago.    111.      (Metal,    air  drvlng.) 
O-Uricn      Varnish      Co.,      Washington      A 

Johnson  Sts.,   South   Bend.  Ind. 
Standard    Varnish    Works,    SO    West    St.. 

New  York.  N.  Y. 
Sterling   Varnish    Co..    The.    525-8    Fulton 

Bldg..    Pittsburgh.    Pa.        'Sterling." 
Technical   Color    A    Chemical    Works,    382 

Hudson  St..  New  York.  N.  Y. 
Toch     Bros.,     320    5th    Ave..    New    York. 

N.  Y. 
ENAMELS,  PORCELAIN.— Porcelain  en- 
amels,   due    to   their   reflecting  and  prolec- 


use  for  metal  reflectors  for  industrial  and 
outdoor  lighting  units.  If  properly  pre- 
pared and  applied  they  give  a  durable  sur- 
sslng  the  most  desirable  char- 
for    that   purpose.      The    surface 
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that  is  left  after  the  treatment  ._  _ . 
Pleted  la  really  a  form  of  glass,  very  hard 
and  somewhat  brittle,  but  a  Rood  i 
One  method  of  applying  the  enamt 
cleaned  metal  surface  la  to  make  a  paste 
of  the  powdered  enamel  and  spread  It  on 
(he  reflector  that  has  been  pressed  Into 
final  shape.  It  Is  then  placed  In  a  baking 
oven  where  the  powder  melts  and  as  It 
fuses  spreads  over  the  surface  evenly  to 
give  the  desired  result.  White  enamel  Is 
used  for  the  Interior,  and  white,  blue, 
green,  black  or  other  colors  for  the  exterior. 
Manufacturer!: 

BENJAMIN  ELECTRIC  MFO.  CO.,  Chi- 
cago, New  York,  San  Francisco ,  To- 
ronto. A  complete  modern  porcelain 
enameling  plant  Is  operated  by  this 
company,  which  supplies  many  other 
manufacturers  with  all  classes  of  por- 
celain enameled  materials. — Adv. 
Blnswanger  A  Co.,  B..   523-8115  N.  3rd  St., 

Philadelphia.  Pa. 
Murphy    Varnish    Co..    Chestnut    &    Mc- 

Whorter   Sts..   Newark,   N.  J. 
O'Brien      Varnish      Co.,      Washington      A 

Johnson  Sts..  South  Bend.  Ind. 
ENAMEi.fi.  STORAGE- BATTERY,— En- 
amels for  storage  batteries  must  be  acld- 
resl sting.  The  enamels  used  are  some- 
times of  a  special  acid-resisting  character 
or  are  ordinary  enamels  Co  which  has  been 
added  a  special  mixture  to  give  them  these 
properties.  They  are  used  mostly  to 
enamel  portable  battery  boxes  and  trays, 
and  often  also  the  trays,  shelving  and  sup- 
ports in  battery  rooms. 
Manufacturers: 

Carllle    A    Doughty,    Inc.,    2630    N.    Broad 

St..  Philadelphia.  Pa.  . 

Cochrane    Chemical    Co..     432    Dan  forth 

Ave..  Jersey  City,  N.  J. 
Columbus  Varnish   Co..  The.    2(4   Cosxlns 

St..  Columbus,  Ohio.  "Peerless." 
Dielectric  Mfg.  Co..  St.  Louis.  Mo. 
Electric  Insulation  A  Vamlah  Co..   Ltd.. 

New  Toronto,   Ont.,  Can. 
Flexible    Compound    Co..    Inc.,    The.    3607 

Haverford  Ave.,  Philadelphia,  Pa. 
O'Brien      Varnish      Co.,      Washington      A 

Johnson   Sts.,   Sor"-   -■■-■>     >-■■ 
Standard    Varnish 

Mew  York,  N.  T. 
Toch     Bros.,    320    5th    Ave.,    New    York. 

N-   Y. 
ENAMELS,     WIRE.— Wire    enamels    are 
used    as   Insulation   on   small   wires,    gen- 


off    ■ 
bent. 


the 


e  properties  and  uses  of  thesi 
cnameis    see    Wire,    enameled;    also    Wire, 
magnet,  enameled. 
Manufacturers; 

HILO    VARNISH    CORP.,    1     Gerry    St.. 
Brooklyn.    N.    Y.      "Hilo"   a   tough-dry- 
ing,   baking    enamel    suitable    for    the 
manufacture  of  armature  and  Held  coils 
for    automobile    starting    devices,    etc. 
Successive    coats    baked    at    high    heat 
for  a  short  time  permit  of  quick  pro- 
duction.     Finished   wire   shows    ro    loss 
of  elasticity  after  atandlng  six  months. 
Also  see  display  adv.  page   1318. — Adv. 
EN-AR-Co.--Tra.de      name      for      trans- 
former  oil    manufactured    by    the    National 
Refining  Co..  Cleveland.  Ohio. 

EN  CO.— Trade  name  for  flashlights  man- 
ufactured by  the  Enterprise  Electric  Nov- 
elty Co.,  Inc.,  SOI  W.  130th  St.,  New  York. 
N.  Y. 

END  BELL. — A  cup-shaped  metal  cover- 
ing for  the  end  connections  of  armature 
coils  of  high-speed  rotating  armatures,  for 
the  purpose  of  reducing  windage  and  hold- 
ing the  end  connections  in  place.  Also  a 
type   of   protection   for   the  Joint   between 

conductor:  see  Cable  end  bells. 

END  SLOPES,  THIRD  RAIL.— A  steel 
or  Iron  casting  having  the  same  section 
as  the  third  rail  at  one  end,  tapering  to 
a  blunt  knife  edge  at  the  other,  ft  la 
used  at  track  and  road  crossings,  and 
similar  points  where  a  break  Is  necessary 
in  a  third  rail  so  that  the  shoe  will  glide 
on  to  and  off  of  the  third  rail  as  It  passes 
the  break.  Sometimes  the  end  slopes  are 
prepared  by  cutting  a  V-slot  In  the  Web 
of  the  rail  and  bending  the  head  down 
(o  touch  the  base. 

Manufacturers: 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 


ENDLESS  GRAPH  MFG.  CO.,  THE— 
4200  W.  Adams  St.,  Chicago.  DJ.  Manu- 
facturer of  electrically  operated  phonograph 
combined  with  lamp.  President.  Paul  B. 
Rudyk;  secretary.  John  Iwaskewlts;  treas- 
urer, Phillip  Rudyk. 

END08MOSE— Passage  of  a  liquid  bj 
osmosis  from  an  outer  veesel  through  a 
diaphragm  into  an  inner  vessel.  Elec- 
trically, the  passage  of  a  solution  through 
a  porous  diaphragm  In  the  direction  froir 
anode   to   cathode. 

ENDOTHERMIC  REACTION.— A  reac 
Hon  which,  proceeding  by  Itself,  absorbi 
heat.  Such  la  the  vaporisation  of  a  liquid, 
the  melting  of  a  solid,  the  expansion  of  a 
gas  when  doing  work.  More  strictly  a 
chemical  reaction  Is  meant,  such  as  "*" 
combination    of    carbon     and    hydroger 

form   acetylene,   the  combination  of  ca. 

and  sulphur  to  form  carbon  bisulphide,  the 
dissociation  of  limestone  into  lime  and  — 
bon  dioxide,  the  decomposition  of  a 
by  red-hot  carbon.  A  small  part  of  a 
chemical  combinations  are  of  this  ni 
but  a  larger  part  of  chemical  dlssoclE 
or  decompositions,  mostly  such  as 
place  at   high   temperatures. 

ENDOULET5— Trade    name    for    conduit 
bodies    manufactured    by    9.    R.    Ft* "" 
Co.,    16  S.    Clinton   St.,    Chicago.    HI. 

ENDURANCE.— Trade   name  for   _. 
batteries   manufactured    by  the    Endui 


Battery 
N.  Y 


1  St.,    New  Yorl 


ENDURANCE       BATTERY      CORP.— oil 

Hudson  St.,  New  York.  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished. 1919. 

EN  DU  RITE.— Trade  name  for  automobll< 
Ignition  wire  manufactured  by  the  Bran- 
ford  Electric  Co..  Inc.,  9  Church  St.,  New 
York,  N.  Y. 

ENERGY,— Energy  Is  the  ability  to  dr 
work.  Mechanical  energy,  heat,  chemica 
energy,  electrical  energy  and  radiant  en- 
ergy are  the  principal  forms.  It  is  cua- 
tomary  to  divide  mechanical  energy  In  It 
kinetic  and  poter 
ergy  Is  energy  of 


ind  Is  « 


the  formu'a  mv*/1.  Potential  energy 
energy  of  position  of  a  body  with  respect 
to  other  bodies,  or  wllh  respect  to  othet 
parts  or  the  same  body,  as.  for  example 
a  weight  lifted  above  the  ground,  or  i 
bent  spring. 

or   the    mole- 
cules,  atoms  or   electrons  of  8  body. 

The  energy  of  an  electric  current  is  en- 
ergy of  the  moving  electrons.  An  electric 
charge  at  rest  has  potential  energy. 

Our  great  source  of  energy  is  the  sun, 
from  which  we  receive  energy  by  radia- 
tion. The  principal  terrestrial  source  ol 
'     coal,   from  which  energy  Is  ob- 


The  recognition  of  the  principle  of  con- 
servation of  energy  has  contributed  largely 
lo  recent  scientific  progress.  This  princi- 
ple is  that  no  energy  can  be  created  or 
destroyed  by  any  known  agency.  It  follows 
that  no  device  can  continue  to  do  work 
unless  supplied  with  energy  In  some  form. 
In  other  words,  the  aim  of  many  would- 
be    Inventors — "perpetual    motion" — is    only 


One  of  the  g 


■ring  problems 


forms  of  energy  now  largely  a 
to  waste. 

ENERGY  OF  CHARGED  CONDENSER 
—By  definition,  the  quantity  of  eleotrfcitj 
that  a  condenser  will  hold  Is  equal  to  the 
product  of  Its  capacitance  by  the  difference 
of  potential  between  Its  terminals.  Sym- 
bolically "3= EC.  The  energy  of  a  charged 
condenser  Is  QB/l=CE>/2  Joules,  when  E  is 
In  volts  and  C  In  farads. 

ENERGY     OF     DIELECTRIC     FIELD 

of  conductors  Is  charged  the  dielectric  is 
stressed  and  energy  Is  stored  In  It.  The 
algebraic  expression  for  this  energy  is  the 
>nme  as  for  a  condPnser.  viz.,  CE'/2.  This 
nergy    fluctuates     with     the    voltage,     and 


hence 


voltage  wave, 
circuit   with   di 

high    voltages,    especially 
muni  cat  loo. 


:uit   it   is  

■  crest  value 
delivered  back 
ing    voltage.      1 


of 


>   tho 


ENERGY  OF  MAGNETIC  FIELD.— The 
magnetic  Held  around  a  magnet  is  a -seat 
of  energy.  The  energy  stored  in  a  unll 
volume  can  be  calculated  at  any  point 
where  the  flux  density  Is  B  and  permea- 
bility Is  a-  When  the  magnetic  field  is 
due  to  a  current  of  I  amperes  flowing  in 
a  circuit  whose  inductance  is  L,  henry s. 
the  total  energy  stored  in  the  magnetic 
field  is  IJV2  Joules.  The  magnetic  energy 
stored  In  a  ferromagnetic  subBtance  is 
probably  less  owing  to  hysteresis. 

ENERGY,  WAVE  PROPAGATION  OF— 
See  Wave  propagation  of  energy. 

ENQBERG'S  ELECTRIC  A  MECHAN- 
ICAL WORKS— St.  Joseph.  Mich.  Manu- 
facture of  portable  lighting  and  power 
plants  and  generators.  Pre  si  dent,  Carl 
Engberg:  vice-president,  John  Erickson; 
secretary,  treasurer  and  sales  manager. 
D.  D.  Merrill. 

ENGELN  ELECTRIC  CO.,  THE— 4601 
F.uclid  Ave..  Cleveland.  Ohio.  Manufac- 
facturer  of  X-ray  apparatus. 

ENGINEER    CO.,    THE— New    York.    N 

Y.      Manufacturer   of    boiler    furnace    draft 

igulators.    boiler   settings. 

-   '  "shed  1900.     President, 

■esldent,  A.  W.  Patteri____.  _.  .  

Embury  McLean.  Main  office,  IT 
Battery  PL.  New  York,  N.  Y.  Branch  of- 
fices, 1114  S.  Michigan  Ave.,  Chicago,  III.; 
616  National  City  Bldg.,  Cleveland,  Ohio; 
Builders  Exchange  Bldg.,  Minneapolis. 
Minn.;  10  High  St.,  Boston,  Mass.:  847 
Baronne  St..  New  Orleans.  La.;  81S  In- 
diana Trust  Bldg.,  Indianapolis.  Ind.:  314 
Corlstlne  Bldg..  Montreal,  Que.,  Can,;  Rail- 
way Exchange  Bldg..  St.  Louis.  Mo.;  Trust 
Co.  of  Georgia  Bldg..  Atlanta,  Oa.;  1010 
Harrison  Bldg.,  Philadelphia,  Pa.;  870 
Woodward  Ave.,  Detroit.  Mich.;  614  Se- 
curity Bldg.,  Milwaukee.  Wis.;  Jenkins  Ar- 
cade Bldg..  Pittsburgh,  Pa.;  Bennett  Bldg, 
Wilkes  Barre.  Pa. 

ENGINEERING,  ELECTRICAL.  —  See 
Electrical  engineering. 

ENGINES,  FIRE,  ELECTRIC— See  Fire 
engines,    electrically  operated. 

ENGINES,  INTERNAL-COMBUSTION, 
GAS,  GASOLINE  OR  OIL.— Oas.  gasoline 
and  oil  engines  And  many  applications 
where   steam    engines   are    not    feasible,    an 

properties;  where  the  Initial  Investment 
must  be  kept  down  to  the  minimum  (In- 
ternal-combustion engines  eliminate  the 
need  for  boilers,  steam  pipes,  etc.):  and 
where  oil  or  gas  are  cheap  and  plentiful 
forms  of  fuel. 

Small  power  plants  having  a  period  in 
which  the  load  Is  very  light,  or  the  total 
load  is  of  short  duration  can  often  use 
the  oil  or  gaa  engine  advantageously  dur- 
ing such  periods.  The  Initial  investment 
Is  low,  operating  economy  high  and  the 
space    required    small    compared    with    the 

The  gasoline  engine  is  often  the  best 
solution  where  small  amounts  of  power  is 
to  be  produced  as  for  farm  lighting  and 
portable  lighting  plants.  Gasoline -engine 
sets     are    usually     built    as    self-contained 


>r  table. 


They 


I  switchboard,  cooling-water  pump,  etc., 
i  generally  mounted  together  upon  the 
me,  which  in  turn  may  be  mounted  upon 


i   1   to   ( 

sollne 


hp.;    it   i 


designed 


Gas  engines  are  used  for  driving  gen- 
erators chiefly  where  there  Is  considerable 
natural  or  industrial  by-product  gas  avail- 
able at  low  cost.  They  -have  been  used 
as  the  prime  movers  in  the  electric  power 
plants  of  large  steel  mills,  using  blast-fur- 
nace and  coke-oven  gas.     Where  low-grarte 

producer  plants  are  sometimes  Installed  to 
convert  this  fuel  to  gas.  which  Is  used  in 
gas  engines  driving  generators  or  some- 
times other  machinery  direct. 

For  engines  using  heavier  oils  as  fuel  see 
the   next  classification. 

Manufacturers: 

Akerlund  A  Semmes,  Inc.,  17  Battery  PL, 
New  York.  N.  Y. 

Alamo  Engine  Co..   The,   Hillsdale,   Mich. 

American  Engine  A  Foundry  Co.,  Charles 

City.  Iowa.      "Armstrong." 
Anderson    Foundry    A    Machine   Co.,    An- 


derson, Ind. 


,  Google 
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Baltimore  OM  Engine  Co..  Baltimore.  Mil. 
Benning'hofcn  ft  Sons,  C.  Hamilton.  Ohio. 

Bessemer    Gas    Engine    Co..    Grove    City. 

Fa. 
Bruce -Macbeth    Engine    Co.,    2111    Center 

St.,    N.    W.,    Cleveland,    Ohi0~. 
Budu   Co.,  The,   Harvey,   111. 
Cady    Co..    Inc..    C.    N..    Canastota,   N.   Y. 

"Cady   of   Canastota." 
Callahan   Co.,    The   W.   P.,    Dayton,   Ohio. 
Canadian  Fairbanks- Morse  Co..  The,   84- 

98  St.  Antolne  St.,  Montreal,  Que.,  Can. 
Challenge  Co..  Batavla,  111. 
Charter   Gas    Engine    Co..    9   Wallace  St.. 

Sterling:.    111.      "Charter." 
Chicago    Pneumatic    Tool    Co..    S    E.    14th 

St..    New   York.   N.   Y.      "Giant." 
Clark   Engine    &    Boiler    Co.,    Kalamaaoo, 

Mich. 
Combination    Engine    ft    Compressor    Co., 

Inc..  The,  15  Leon  St.,  Bradford.  Pa, 
Construction    Machinery    Co..    Waterloo, 

Iowa.      "Wonder." 
Continental    Motors   Corp..    2951   Jefferson 

Ave.,  E„  Detroit.  Mich.     "Red  Seal." 
Cooper    Co..    The    C.    &    G.,    Mt.    Vernon. 

Ohio. 
Cushman    Motor   Works.    932   N.    21st    St., 

Lincoln,  Neb, 
Davenport  Mfg.   Co.,   Davenport.   Iowa. 
De    La  Vergne  Machine    Co.,    East    138th 

St.,   New  York,   N.   Y. 
Dodge   Mfg.    Co.,    Mtshawaka,    Ind.      (Ex- 
clusive distributor.  Oil  Engine  Division. 

Dodge  Sates  A  Engineering  Co.,  Misha- 
waka. Ind.) 
Dubois    Iron    Works,    805    N.    Brady    St., 

Du    Bois,    Pa. 
Dunn    Mfg.    Co.,    W.    E..    Holland,    Mich. 

Eagie  Mfg.  Co.,  The.  824  Winnebago  St., 
Appleton,    Wis.      "Eagle." 

Evlnrude  Motor  Co.,  279  Walker  St..  Mil- 
waukee, Wis. 

Fairbanks,  Morse  &  Co.,  900  S.  Wabash 
Ave.,    Chicago.    III.      "Y."    "Z." 

Frisbie  Motor  Co.,  The,  Mlddletown, 
Conn.'    (gasoline) 

Fuller  &  Johnson  Mfg.  Co..  1350  K.  Wash- 
ington Ave.,   Madison,   Wis. 

Gaffga  ft  Co..  J.  S„  Greenport,  N.  T. 
"Greenport." 

Grand  Rapids  Gas  Engine  Co..  Grand 
Rapids.  Mich.     "Monarch." 

Hassel]  Iron  Works  Co..  Colorado  Springs, 
Colo. 

Hercules   Corp.,    The.    Evansvllle.    Ind. 

Hope  Forge  &  Machine  Co..  The,  Mount 
Vernon,   Ohio.     "Reeves." 

Howden  Co.  of  America,  Inc..  James, 
Wellavllle.  N.  Y.     "Howden." 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York,  N.  Y. 

Johnson  Machine  Co..  The  Carlyle.  E2 
Main  St.,  Manchester.  Conn,  (gasoline) 
"Bud-E." 

Jones  Oil  Engine  Corp.,  8Q5-17  Free  St.. 
Syracuse,  N.  Y.   (oil)   "Jones." 

Klnfe  Bros.,  439  E.  Water  St.,  Syracuse, 
N.   Y.    (gasoline)    "Barber." 

Knowlson  &  Kelley  Co.,  Inc.,  Troy.  N.  Y. 

Lauson -Lawton  Co.,  De  Pere.  Wis.  "Wis- 
consin." 

LeRoi  Co.,  Mitchell  St.  &  60th  Ave..  Mil- 
waukee,  Wis. 

Lister  ft  Co.  (Canada)  Ltd..  R  A.,  SB 
Stewart  St.,  Toronto,  Ont..  Can. 

Maytag  Co..  The.  Newton.  Iowa. 

Mcintosh  ft  Seymour  Corp.,  Auburn, 
N.  Y. 

Mesta  Machine  Co.,  West  Homestead, 
Pa.  (gas) 

Missouri  Engine  Co.,  2808  N.  11th  St., 
St.  Louis,  Mo. 

National  Transit  Pump  ft  Machine  Co.. 
Oil    City,    Pa.      "Transit." 

Nordberg  Mfg.  .Co.,   Milwaukee.   Wis. 

Oil  City  Boiler  Works.  Bos  137.  OH  City. 


Oil  Well  Supply  Co..  213-215  Water  St., 
Pittsburgh,   Pa.   (gas|    "Simplex." 

Otto  Engine  Mfg.  Co..  33rd  &  Walnut 
Sts.,   Philadelphia,   Pa.     "Otto." 

Petroleum  Engine  ft  Mfg.  Co..  120  Broad- 
way. New  York.  N.  Y.    (oil)   "Penman." 

Pieraen  Mfg.  Co..  The.  700  E.  8th  St.,  To- 
peka,  Kans.     "Superior  Piersen." 

RADIANT  MFG.  CO..  Water  &  Perry 
Sts..  Sandusky.  Ohio.     "Radiant." 

Rapid  Tool  ft  Machine  Co.,  Ltd.,  174  St. 
Joseph    St..   Lachlne.   Que..   Can. 

Regal  Gasoline  Engine  Co..  Co  Id  water, 
Mich. 

Reliable  Tractor  &  Engine  Co.,  The, 
Portsmouth,  Ohio.      "Reliable  Heer." 

Rider- Ericsson  Engine  Co.,  Walden, 
N.  Y.     "Reeco." 


Rural    Electric    Equipment    Co.,    Canton. 

Pa.     "Reeco." 
St.    Marys   Oil   Engine   Co..   St.   Charles. 

Mo.    (gas) 
Sandwich  Mfg.   Co.,   Sandwich.  III. 
Spang  &   Co.,   Butler,    Pa. 
Stearns  Motor  Mfg.  Co.,  Box  252,  Ludlng- 

ton.  Mich. 
Sterling    Engine    Co..    1252-1271    Niagara 

St.. .  Buffalo.    N.    Y.      ("Sterling"    gaso- 
line  for   standby  service). 
Stover  Mfg.  &    Engine  Co.,  Freeport,  III. 

"Stover." 
Sturtevant  Co..   B.   F.,   Damon   St.,   Hyde 

Park,  Boston,  Mass. 
Termaat-Monahan      Mfg.     Co..     Oshkosh. 


MOTOR  CO.,   39  Ceape  St.. 

Oshkosh,     Wis.      (marine     type,     sta- 
tionary' "Universal."    (See  display  adv. 
page  1328.) 
Venn-Severin  Machine  Co..  1327  W.  North 

Ave.,  Chicago.  III. 
Western  Machinery  Co..  900  N.  Main  St., 

Los  Angeles,  Cal. 
Wisconsin    Motor   Mfg.    Co.,    44th    Ave.    & 
Burnham  St.,    Milwaukee,   Wis.      "Wis- 
consin"   gaa. 
Woodln  &  Little.   32-41  Fremont  St.,  San 

Francisco,  Cal.     "Hercules." 
Wright  Machine  Co.,  The,  321-408  E.  2nd 

St..  Owenaboro.  By. 
ENGINES,  INTERNAL-COMBUSTION 
SEMI-DIESEL  AND  DIESEL  TYPE.— 
These  engines  use  crude  oil  for  fuel  al- 
though they  may  use  more  or  less  refined 
distillates  also.  The  Diesel  type  engine  is 
the  highest  type  of  Internal -combustion 
engine.  It  Is  usually  of  the  vertical  type 
and  makes  use  of  rather  high  compression 
which  involves  a  number  of  auxiliaries 
and  quite  a  complex  machine.  Its  original 
cost  Is  the  highest  per  horsepower  rating 
of  any  of  the  Internal -combustion  engines: 
Its  efficiency,  however,  is  the  highest  of 
any  of  these  types.  For  this  reason  it 
has  been  used  In  many  electric  light  and 
power  stations  where  fuel  oil  was  readily 
available,  as  In  the  states  of  Oklahoma. 
Texas  and  California.  It  requires  rather 
skilled    attendai ' 
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the  high  Initial  cost  of  the  Diesel  engine, 
what  is  known  as  the  seml-dlesel  type 
has  come  into  considerable  use  especially 
In  lighting  plants,  factories  and  mills, 
where  It  Is  difficult  to  secure  sp»cially 
skilled  attendant;.  This  type  of  engine  la 
much    simpler    than     the    diesel    and    uses 

built  In   capacities  ranging   from   10   to   800 
hp.    In    standard    sizes    although    units    as 
large  aa  2000  hp.  are  used. 
.  Manufacturers: 
Allls-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 
Anderson    Foundry   ft    Machine   Co.,    An- 
derson.  Ind. 
Bauer   Machine    Co.,    The.    113    W.    18th 

St..  Kansas  City,  Mo.     "Bauer.  K.C." 
Bawden   Machine   Co.,    Ltd.,    183-75    Ster- 
ling Road,  Toronto.  Ont.,  Can.  "Robey." 
Busch-Sulzer     Bros. -Diesel     Engine     Co.. 
2nd     ft    Utah     Sta,     St.     Louis.     Mo. 
"Busch-Sulzer  Diesel." 
Hassell       Iron       Works       Co.,       Colorado 

Springs,   Colo. 
Hooven,     Owens.     Rentschler    Co.,    The. 

Hamilton.  Ohio. 
KnowlBon  ft  Kelley  Co.,  Inc.,  Troy,  N.  Y. 
National    Transit    Pump    ft   Machine   Co., 

Oil  City,  Pa.     "Transit." 
Nordberg  Mfg.  Co.,  Milwaukee,   Wis. 
Otto    Engine    Mfg.    Co..    33rd    ft    Walnut 

Sts.,  Philadelphia.  Pa. 
St.    Marys   Oil    Engine    Co..    St.    Charles. 

Mo. 
Western  Machinery  Co.,  900  N.  Main  St., 

Los  Angeles,   Cal. 
ENGINES,      MINE      HOISTING.      ELEC- 
TRIC. - See   Hoists,   electric,    mine. 

ENGINES,  STEAM.  COMPOUND  AND 
TRIPLE  EXPANSION.— Steam  engines 
using  two  or  three  expansions  In  separate 
cylinders  have  been  in  much  use  In  elec- 
tric power  plants,  but  have  been  rapldly 
rc placed  within  the  past  ten  years  es- 
pecially by  the  much'  more  compact  and 
lower  coat  steam  turbines.  The  compound 
steam  engines  have  a  high  pressure  and  a 
low  pressure  which  may  be  arranged  side 
by  Bide  with  separate  cranks  and  connect- 
ing rods,  giving  what  Is  called  the  cross- 
compound  type.  In  this  type  a  single  fly- 
wheel   Is   placed   between   the   two   cranks 
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and  often,  as  the  engine  drives  a  gen- 
erator, the  latter  Is  placed  alongside  a 
flywheel;  in  case  of  very  large  revolving 
Held  a-c.  generators  a  flywheel  has  been 
dispensed  with.  Where  space  was  avail- 
able the  tandem  compound  engine  has 
been  used.  This  has  the  two  cylinders 
In  the  same  line,  both  pistons  operating 
on  a  single  connecting  rod  and  crank. 
Compound  engines  have  been  made  with 
ratings  up  to  8000  hp.  quite  commonly  and 
occasionally  as  high  as   5000. 

In  the  triple -expansion  engine  there  are 
three  cylinders,  high.  Intermediate  and  low. 
The  cylinders  may  be  arranged  horizontally 
or  vertically  but  In  either  case  are  al- 
most Invariably  side  by  side  Instead  of  in 
tandem  as  the  latter  arrangement  wou'd 
make  an  extremely  long  union.  These 
engines  were  used  to  only  a  limited  extent 
In  electric  power  plants  because  the  addi- 
tional cylinder  and  Its  appurtenances  in- 
creased the  compression  of  the  unit.  The 
vertical  or  marine  type  was  the  one  most 
used  although  combinations  of  vertical  and 
horizontal  have  also  been  employed  In  a 
few  cases.  The  largest  of  these  units  had 
a  combined  rating  of  about  5000  kw.  but 
occupied  a  very  large  floor  space.  In  com- 
parison with  the  very  compact  arrange- 
ment and  much  lower  cost  of  tbe  5000 
kw.     turbogenerator    unit    at    the    present 
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denslng.  the  condensers  being  of  any  of 
the  types  now  used  with  turbines  but 
having  as.  a  rule  more  engine-driven  aux- 
iliaries than  are  now  employed.  In  some 
._,._    — ployed 


used  either 
fbr   heating  or   for   Industrial   purposes   In 
other  departments  of  the  plant. 
Manufacturers: 
Allls-Chalmers      Mfg.      Co..      Milwaukee, 

Wis. 
Beggs    ft    Co..     James.    36    Warren    St., 

New  York.  N.  Y. 
Buckeye  Engine  Co..  Salem.  Ohio. 
Cooper   Co.,    The    C.    ft    Q.,    Mt.    Vernon. 

Ohio. 
Enterprise    Co..    The.    Columbiana.    Ohio. 

"Enterprise." 
Erie  Ball  Engine  Co.,    2  Ross   St..   Pitts- 
burgh.  Pa. 
Evans    ft   Co..    Inc.,   C.    H..    187    Fremont 

St.,    San    Francisco,    Cal.      "Evans." 
Fltchburg   Steam   Engine    Co.,    Box    443, 

Fitch  burg,  Mass. 
Goldte  ft  McCuIloch   Co.,  Ltd..  The.  Gait 

Ont.,   Can. 
Hardle-Tynes  Mfg.  Co..  Birmingham.  Ala. 
High-Speed    Engine    Corp.,    9-11    Clinton 

St..  Newark,   N.  J. 
Hooven.     Owens.     Rentschler     Co..     The, 

Hamilton,  Ohio.     "Hamilton." 

-'anwood   A   Gamble   Co.,    The. 


Mesta    Machine    Co.,    West    Homestead. 

Pa- 
Murray    Iron     Works     Co.,     Burlington, 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 
Providence     Engineering     Corp..      521     3. 

Main   St..    Providence,    R.    I.      (Corliss 

type)  "Bice  ft  Sargent." 
Vhter    Mfg.    Co.,    The,    Milwaukee.    Wis. 

ENGINES,      STEAM,      SIMPLE.— Simple 

steam  engines  are  those  In  which  the  com- 
plete expansion  is  carried  out  In  a  single 
cylinder.  They  formerly  occupied  an  Im- 
portant place  in  the  electrical  Industry. 
but  have  since  been  displaced  by  compound 
engines  and  more  recently  by  steam  tur- 
bines. However,  simple  reciprocating 
steam  engines  are  still  used  for  slow 
speeds,  high  starting  torque  and  for  va- 
riable-speed drive.  In  a  central -station 
boiler  room  they  are  used  largely  for 
variable -speed  work,  such  as  driving  stok- 
ers and  forced-draft  blowers.  They  permit 
much  easier  speed  adjustment  than  do 
a-c.  motor-driven  auxiliaries  and  in  the 
low  and  variable  speeds  cannot  be  com- 
peted with  by  the  steam  turbines.  In 
some  small  power  plants  where  the  load 
is  not  large  simple  steam  engines  have 
often  been  used  to  drive  a  alow  or  me- 
dium-speed generator.  They  are  also  used 
in  private  industrial  plants  where  the  Ini- 
tial outlay  must  be  kept  aa  small  aa  pos- 
sible and  give  satisfactory  operation  for 
the  service  far  which  they  were  built,  al- 
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Manufacturers; 

Allla-Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

American  Blower  Co..  Detroit,  Mich. 
"ABC." 

Automatic  Furnace  Co.,  The,  let  A 
Harehman  Sts..  Dayton.  Ohio.  "Acme." 

Bawden  Machine  Co..  Ltd.,  191-76  Ster- 
ling Road,  Toronto,  Ont.,  Can.  "Hind- 
Icy." 

Bens  A  Co..  James,  36  Warren  St..  New 
York,  N.  T. 

Brownell  Co.,  The,  N.  FIndlay  St.  Day- 
ton, Ohio. 

Buckeye   Engine    Co.,    Salem.    Ohio. 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo. N.  Y.     "Buffalo." 

Canadian  Mean  Morrison  Co..  Ltd..  285 
Beaver  Hall  Hill.  Montreal.  Que..  Can. 

Chicago  Pneumatic  Tool  Co.,  6  E.  44th 
St..  New  York.   N.  Y.     "Giant." 

Clark  Engine  A  Boiler  Co..  Kalamazoo, 
Mich. 

Cooper  Co..  The  C  ft  Q-.  ML  Vernon, 
Ohio. 

Enterprise  Co..  The,  Columbiana,  Ohio. 
"Enterprise." 

Brie  Ball  Engine  Co.,  1  Roes  St.,  Pitta- 
Brie  City  Iron  Works,  Erie.  Pa. 

Brie  Pump  ft  Engine  Works.  139  Glen- 
wood  Ave..  Medina.  N.  Y.    "Erie." 

Fltchburg  Steam  Engine  Co.,  Box  44), 
Fitch  burg.   Mam. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Furnished  direct- connect- 
ed to  a-c.  or  d-c.  generators  up  to  60- 
kw.  capacity.  See  Generators.  Light- 
ing and  power,  d-c,  engine,  also  adv. 
pages   1203-1123.— Adv. 

Qoldle  A  McCulloch  Co..  Ltd.,  The.  Gelt, 
Ont.    Can. 

High-Speed  Engine  Corp.,  8-11  Clinton 
St..   Newark.  N.  J. 

Hooven.  Owens.  Rentschler  Co..  The. 
Hamilton.  Ohio.     "Hamilton." 

Houston,  Stanwood  A  Gamble  Co.,  The, 
Cincinnati,  Ohio. 

In  ger  so  11 -Rand  Co..  11  Broadway.  New 
York,    N.   Y. 

Knowlson  A-Kelley  Co.,  Inc.,  Troy,  N.  Y. 

Mead -Morrison  Mfg.  Co..  125  Fresco  tt 
St..   Bast  Boston,   Mass. 

Meats  Machine  CO.,  West  Homestead.  Pa. 

Murray     Iron     Worka     Co.,     Burlington, 

Nagle  Engine  ft  Boiler  Works,  Erie.  Pa. 

Nordberg  Mfg.  Co..  Milwaukee,  Wis. 

Oil  City  Boiler  Worka,  Box  137.  Oil  City. 

Pa. 
Orr   A   Sembower,   Inc..   Reading.   Pa. 
Providence     Engineering     Corp.,     521     S-. 
Main   St.,    Providence,    R.    I.      "Rice   A 
Sargent." 
Rldgway     Dynamo     ft     Engine     Co.,     120 

Electric  Ave..  Rldgway,  Pa. 
Sturtevant  Co.,   B.  jr..   Damon  St.,  Hyde 

park,  Boston,  Maes. 
Troy  Engine  ft  Machine  Co..  Troy,  Pa- 
Vllter   Mfg.    Co..    The,    Milwaukee,    Wia. 

"Vllter.^ 
ENGINES,      TOY      ELECTRIC— Electric 
toy  engines  are  usually  built  In  imitation 
of  a  horizontal  steam  engine.     The  cylinder 
la   In   reality  a  solenoid  and   the  pleton  a 
plunger.      The   solenoid    la    controlled   by   a 
make -and- break   contact   on   the   flywheel. 
They    are   usually   operated   by   means   of 
dry   batteries. 
Manufacturers: 
Becker  Electric  Works,  3065  Lincoln  Ave., 

Chicago,  HI. 
Blektro  Mfg.  Co.,  The,   4042-4(44  Ravens- 
wood  Ave.,   Chicago,  111.      "Elektro." 
Manhattan  Electrical  Supply  Co.,  Inc.,  IT 

Park  Pi..  New  York,  N.  Y. 
Martslex  Mfg.  Co..  Inc.,  460  E.  148tb  St.. 

New  York,  N.  Y. 
Russell   Electric   Co.,  Danbury,   Conn. 
ENGLISH  MICA  CO.— Spruce  Pine,  N.  C. 
Manufacturer   of   ground   mica. 

ENGRAVERS,  ELECTRIC,  PORTABLE. 
— Machines  provided  with  motor- driven 
flexible  shafts  attached  to  rapidly  rotating 
cutting  heads  which  are  caused  to  par- 
over  the  work  by  the  operator,  or  machine, 
having  motor- driven  cutting  heads  under 
which   the  work  to  be  engraved  is  passed 

Si    the    operator.      Also    hand    tools    of   an 
sctrlc    needle    type    used    for    engraving 
names  or  other  data  on  tools  and  parts. 
Manufacturers: 

Brewster  Co.,  Inc..  The  William.  30 
Church  St.  New  York.  N.  Y.     "Etcho- 


Capltal  Novelty  Co.,  138  N.  12th  St..  Lin- 
coln. Neb. 

Electro-Stylograph  Co..  17  Madison  Ave., 
New  Sork.T*.  Y. 

Federal  Products  Corp.,  393  Harris  Ave., 
Providence,  R.  I.     "Federal." 

Olbb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit.   Mich.     "Electro -Stylograph." 

ENGRAVING  MACHINES,  AUTOMATIC. 
—These  motor-driven  machines  are  used  to 
make  reproductions,  enlarging  or  reducing 
the  engraving  as  may  be  desired,  the  copy 
being  made  from  an  original  set  on  the 
machine.  The  cutting  tool  elides  back  and 
forth  over  the  plate  to  be  engraved,  the 
sliding  block  being  mounted  on  the  ma- 
chine bed.  The  tool  Is  mounted  at  one  end 
of  a  set  of  levers,  the  tracing  point  at  the 
other.  The  tracing  point  eliding  over  the 
original  communicates  Its  motion  accu- 
rately to  the  copy  through  the  levers,  so 
that  the  cutting  tool  will  produce  an  exact 
copy  of  the  original. 

Keller     Mechanical     Engraving    Co.,     70 

Waahlngton  St..  Brooklyn,  N.  Y. 
Production  Equipment  Co.,   Inc..   5  Union 
Sq.,  New  York.  N.  Y.    "Federal." 

ENSIGN. — Trade  name  for  electric  calcu- 
lating machines  manufactured  by  the  En- 
sign Co..  Brighton  District,  Boston.  Mass.    . 

ENSIGN  CO— Brighton  District,  Boston, 
Maas.  Manufacturer  of  electric  calculating 
machines.  Sole  owner.  M.  Burke;  man- 
agers. C.  T.  Daley  and  M.  J.  Daley. 
Branch  offices,  New  York,  N.  Y. ;  Chicago, 
III.;  Philadelphia,  Pa.:  Pittsburgh,  Pa.; 
Cleveland,  Ohio;  Toledo,  Ohio;  Indianapolis, 
Ind.;  Baltimore,  Md.;  Newark.  N.  J. 

ENTERPRISE.— Trade  name  for  packings 
for  piston,  valves,  etc,  manufactured  by 
Randolph  Brandt  70  Cortlandt  St.,  New 
York.-  N.  Y. 

ENTERPRISE.— Trade  name  for  electric 
coffee  grinders  and  meat  choppers  manu- 
factured by  the  Enterprise  Mfg.  Co.  of  Pa., 
3rd  ft  Dauphin  Sts..  Philadelphia.  Pa. 

ENTERPRISE  CO.,  THE.— Columbiana. 
Ohio.  Manufacturer  of  steam  engines. 
President.  Jacob  Detwller:  vice-president 
and  general  manager,  H.  H.  Detwller;  sec- 
retary and  treasurer,  Elmer  Detwller. 
Main  office  and  factory,  Columbiana.  Ohio. 
Branch  offices,  138  Liberty  St..  New  York. 
N.  Y-;  120  3rd  Ave.,  N..  Minneapolis,  Minn. 

ENTERPRISE  ELECTRIC  CO.,  THE.— 
Warren,  Ohio.  Manufacturer  of  transform- 
era.  Business  established  1898.  President. 
R.  A.  Cobb:  vice- president.  F.  B.  McBerty; 
secretary  and  treasurer.  Charles  B.  McCur- 
dy.  Sales  representatives.  National  Elec- 
trical Supply  Co.,  Washington,  D.  C.i 
Charles  A.  Cotton.  Boston,  Mass.;' Walter 
P.  Amoe  ft  Co..  Cleveland.  Ohio:  Moore- 
Handley   Hardware   Co.,    Birmingham,    Ala. 

ENTERPRISE  ELECTRIC  NOVELTY 
CO.,  INC.— SO 3  W.  130th  St..  New  York. 
N.  Y.  Manufacturer  of  flashlights,  flash- 
light batteries  and  Christmas  tree  lighting 
outfits.  Business  established  1916,  Pres- 
ident, William  Samuel:  vice -president,  San- 
ford  Samuel;  secretary.  A.  Rahauser; 
treasurer  and  general  manager,  B.  C.  Sam- 
uel; sales  manager,  T.  N.  Pinker  ton. 

ENTERPRISE  MACHINERY  CO.,  THE. 
—30  S.  Clinton  St..  Chicago,  111.  Manufac- 
turer of  mica  and  transformer  coll  presses. 
Business  established  1912.  President,  W. 
S.  Qooding;  secretary,  S.  F.  Gooding. 

ENTERPRISE     MFG.    CO North     West 

St.,  Easton,  Pa.  Manufacturer  of  lamp 
changers.     C.  D.  Buss,  manager. 

ENTERPRISE  MFG.  CO.  OF  PA.— Phila- 
delphia. Pa.  Manufacturer  of  electric  cof- 
fee grinders  and  meat  choppers.  President 
H,  B.  Aabury;  aecretary,  J.  W.  Gates; 
treasurer.  C.  W.  Asbury.  Main  office  and 
factory.  3rd  A  Dauphin  Sts.,  Philadelphia,' 
Pa.  Branch  offices.  29  Murray  St.,  New 
York,  N.  Y.;  9  Main  St.,  San  Francisco,  -  - 

ENTERPRISE  OPTICAL  MFG.  CO— 564 
W.  Randolph  St.,  Chicago,  111.  Manufac- 
turer of  motor-driven  motion-picture  ma- 
chines. President  and  treasurer,  A.  C. 
Roebuck;  vice-president  and  general  man- 
ager. O.  F.  Spahr. 

ENTORF  FILTER  CO.  —  Amnoy.  Ill 
Manufacturer  of  filters  for  gasoline  and 
other  light  oils.  Business  established  1911. 
President  and  genera]  manager.  C.  A.  En- 
torf;  secretary  and  treasurer.  Dwight 
Bristol. 

ENTRANCE   FITTINGS,   SERVICE.- 
Service  entrance  flttlnga. 


ENTRANCE  TUBES  OR  BUSHINGS— 
See  Bushings,  service  entrance. 

EPCO. — Trade  name  for  lamp  coloring 
and  frosting  compound  manufactured  by 
the  Electrical  Products  Corp..  1128-31  W. 
16th  St..  Los  Angeles.  Cal. 

EPOCH. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Calumet  Stor- 
age Battery  Co.,  10112  Indianapolis  Ave., 
Chicago,  111. 

EQUALITE— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  Bayley  ft 
Sons,  Inc.,  105  Vender  veer  St.,  Brooklyn, 
N.  Y. 

EQUALIZER.— A  heavy  electrical  con- 
nection between  the  armature  ends  of  the 
series  windings  of  compound  direct-current 
generators  running  in  parallel.  The  equal- 
izer tends  to  maintain  the  proper  division 
of  the  load  among  the  generators  by  tak- 
ing current,  when  necessary,  from  the  more 
heavily  loaded  machines  and  sending  It 
through  the  gertee  winding  of  the  more 
lightly  loaded.  In  this  way  the  series  ex- 
citation of  one  is  reduced  and  that  of  the 
others  Increased  with  a  corresponding 
change  In  the  loads.  The  equaliser  connec- 
tion is  often  called  the  equalizer  bus.  For 
three -wire  d-c.  generators  there  Is  usually 
a  positive  equalizer  end  a  separate  nega- 
tive equaliser  to  give  proper  equalization 
when  the  positive  and  negative  sldee  of 
the  systems  are  unbalanced. 

i vera] 
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windings  of  parallel  wound  d-c  armatures 
which  should  be  at  the  same  potential.  If 
they  are  not,  due  to  eccentricity  of  the  field 
structure  or  other  causes,  the  rings  have 
currents  in  them  which  tend  to  equalize 
the  currents  through  the  brushes  and  re- 

EQUATOR.— Trade  name  for  electric 
heating  appliances  manufactured  by  the 
Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 
Ont.  Can. 

EQUATOR  MFG.  CO.  — 144  York  St., 
Hamilton.  Ont,  Can.  Manufacturer  of  elec- 
tric heating  appliances.  Business  estab- 
lished 1910.  President,  W.  W.  Gabbott; 
vice-president  and  general  manager,  B.  M. 
Fudge;  sales  manager,  H.  R.  Hannah. 

EQUILIBRIUM,  CHEMICAL.— The  bal- 
ancing of  chemical  afflnltlea  against  each 
other,  as  modified  by  the  active  mass  of 
the  bodies  present.  It  Is  disturbed  or  dis- 
placed by  changes  in  the  temperature  or 
concentration  of  the  substances  in  equi- 
librium. 

EQUIPOISE.— Trade  name  for  desk  tele- 
phone bracket  manufactured  by  the  Holtz- 
er -Cabot  Electric  Co.,  125  Amory  St.,  Bos- 

EQUIPOTENTIAL  CONNECTIONS.— An- 
other name  for  equaliser  rings.  See  Equal- 
ising-rings. 

EQUITHERM  CONTROL  CORP.— 13  "Hi- 
lary St,  Brooklyn,  N.  Y.  Manufacturer  of 
temperature  controls.  Business  established 
1007.  President,  W.  A.  S.  Smith:  vice- 
president  and  secretary,  H.  W.  Threse: 
treasurer,  W.  Cariile  Wallace ;  general 
manager.  E.  B.  Lane. 

EQUIVALENT  CONDUCTIVITY. —  The 
conductivity  of  a  solution  divided  by  0.001 
of  Its  concentration.  Since  concentration  is 
expressed  as  the  fraction  of  a  chemical 
equivalent  of  a  salt  present  In  a  liter  of 
solution,  0.001  of  its  concentration  Is  the 
chemical  amount  present  In  1  cubic  centi- 
meter, and  the  quotient  Indicated  Is  the 
conductivity  expressed  per  chemical  equlvT 
alent  of  salt  In  the  solution.  It  la  found  to 
Increase  with  Increase  in  dilution,  until  It 
reaches  a  maximum  which  is  neasly  con- 
stant, and  which  Is  taken  as  representing 
the  maximum  electrical  carrying  power  of 
one  chemical  equivalent  of  the  dissolved 
substance  when  It  la  "completely  disso- 
ciated" (In  terms  of  the  Ionization  theory), 
or  when  its  constituents  are  completely 
combined  with  the  solvent  (solvate  theory). 

EQUIVALENT  SINE  WAVE.— See  Sine 
wave,  equivalent. 

ERADIUM  LUMINOUS.— Trade  name  for 
luminous  switch  plates,  attachments,  etc., 
manufactured  by  the  Pioneer  Corp..  1256 
W.   63rd  St.,  Chicago.  111. 

ERASERS,  DRAFTSMEN'S.  MOTOR- 
DRIVEN— A  very  small  motor  to  the  ex- 
tended shaft  of  which  Is  attached  a  circu- 
lar rubber  or  eraser.  A  flexible  cord  and 
plug  provide  for  connections  to  an  electric 
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circuit.  They  are  used  chiefly  In  large 
drafting  rooms.  Here  the  device  may  be 
hung  from  a  trolley  so  as  to  serve  conveni- 
ently a  number  of  tables.  For  alterations 
in  tracings,  where  (here  may  be  a  consid- 
erable amount  of  erasing  to  be  done,  the 
work  done  by  hand  ia  slow  and  fatiguing, 
particularly  to  the  women  tracers  often 
mployed  In  the  "  ' 
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Manufaeti 

Costes  Clipper  Mfg.  Co..  237  Chandler  St.. 

Worcester,  Mass. 
Post  Co..   The   Frederick.    319   S.   Wabash 

Ave..   Chicago,  III. 
WESTINGHOL'SE    ELECTRIC    &    MKG 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1402.) 
Williams,  Brown  &  F.arlc.  Inc..  918  Chest- 
nut St.,  Philadelphia.  Pa. 

ERECTORS,  POLE The  work  of  raising 

poles  and  setting  them  Into  the  holes  is 
greatly  fact  I  Hated  by  an  erector.  These 
machines  are  made  with  a  derrick  and 
equipped  to  lift  the  pole  bodily  by  chains 
attached  at  its  center  of  gravity,  swinging 
It  to  the  hole  prepared  for  it  and  lowering 
It  into  position.  They  are  often  mounted 
on  a  truck  or  other  movable  carriage. 
Manufacturer: 
LINE  MATERIAL,  CO..  South  Milwaukee. 

Wis.     (See  display  adv.  page  1278.) 

ERFMANN.— Trade  name  for  feed  water 

regulators   manufactured    by   the   Neptunua 

Ship    Supply   Co.,    Inc..    73    Front    St..    New 

York.  N.  Y. 

ERG.— The  absolute  or  C.  O.  S.  unit  of 
work  Is  the  erg.  It  is  defined  as  the  work 
done  by  a  force  of  one  dyne  acting  through 
a  distance  of  one  centimeter.  This  i"  " 
i-gs.  colled  the  Jouh 
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work  unit,  the  foot-pound,  equals  13.5fi2.6O0 


/  the  Thomas  & 
Betts  Co..  03  Vesey  St..  New  York.  N,  Y. 

ERICSSON  MFG.  CO.  — Buffalo,  N.  Y 
Manufacturer  Of   lightning  arresters. 

ERIE.— Trade  name  for  switchboard  fit- 
tings manufactured  by  the  Erie  Electrical 
Equipment  Co.,  Johnstown.  Pa. 

ERIE.— Trade    name    for    electric    hoists 
manufactured    by   the   Erie    Hoist  Co. 
Holland  St..  Erie,   I*a. 

ERIE — Trade    name   for    electric   v 

and  steam  engines  manufactured  by  the 
Erie  Pump  &  Engine  Works,  139  filenworJ 
Ave.,  Medina.  N.  Y. 

ERIE.— Trade  name  for  electric  travelh 
by    the    Erie    Steel 
61 5     Haybarger      Lane, 

Erie,  Pa. 

ERIE  BALL.  ENGINE  CO.— Piltsburgh 
Pa.  Manufacturer  of  steam  engines.  Pres- 
ident. H.  D.  Wilson:  vice-president,  F.  B. 
McBrlcr:  secretary.  R.  J.  Wilson:  treasurer. 
B.  F.  Harris;  sales  manager.  W.  T.  Green- 
leaf.  Main  office.  2  Ross  St.,  Pittsburgh. 
Pa.  Branch  offices,  621  Commercial  Trufli 
Bldg..  Philadelphia.  Pa.;  132  Nassau  St.. 
New  York.  N.  Y.:  476  Klrby  Bldg.,  Cleve- 
land, Ohio;  1540  Monadnock  Block.  Chicago. 
III. 

ERIE    CITY     IRON     WORKS.— 
r  of  boil. 


Mai 


and  a 


tary,    F.    M.    Poler;    treasurer    and    general 

tlves.  American  Hardware  &  Equipment 
Co..  Charlotte,  N.  C;  Davant  Machinery  & 
Equipment  Co.,  Roanoke.  Va.;  Joseph  H. 
■lewetson,  Cincinnati.  Ohio;  William  Hale 
__;  Co..  Minneapolis.  Minn.;  Leighton  Supply 
Co.,  Fort  Dodge.  Iowa:  Northern  Equip- 
ment Co.,  Erie,  Pa.;  M,  L,  O'Fallon  Supoly 
Co..  Denver.  Colo:  Otto  C.  Reymann.  Phila- 
delphia, Pa.:  Standard  Sanltarv  Mfg.  Co.. 
Cleveland.  Ohio:  Royal  C.  Wise.  63  W. 
Jackson  Blvd.,  Chicago.  III. 

ERIE  STEEL  CONSTRUCTION  CO.— 615 
Haybarger  " 


,-ellng   c 


H.  Strays 

Went.  George  R.  Metcalf:  secretary,  treas- 
urer and  genera]  manager.  William  C 
Hoffman;  sates  manager.  Macdonald  S. 
Reed.  SaleH  representatives.  A.  D.  Granger 
Co.,  15  Park  Row,  New  York.  N.  Y.;  Fair- 
banks Co.,  Pittsburgh.  Pa.;  701  W.  Wash- 
ington Blvd..  Chicago.  III. 

ERIE  TOOL  WORKS,  THE.  — 11th  ft 
French    Sts..    Erie.    Pa.      Manufacturer    of 

machinists'  tools.  Business  established 
19112.  President,  Frank  W.  Bacon;  vice- 
president,  E.  Warner  Bacon;  secretary.  De- 
Witt  Bull;  treasurer.  A.  M.  Kite;  sales 
manager.  H.  F.  Milne. 

ERIKSON  ELECTRIC  CO..  I..— 6  Port- 
land St.,  Boston.  Mass  Manufacturer  of 
lighting  reflectors  and  fixtures.  Business 
established   1895.      Leonard   Erlkson,  owner. 

ERMET  MFG.  CO.— Indianapolis.  Ind 
Manufacturer  of  storage  batteries.  Busi- 
ness established  1920.  President.  Norman 
Metiger;  vice -president  nnd  treasurer. 
Joseph  Erpeldlng;  aecrctarv.  Alex  Metzger. 
Main  office  and  factory.  16th  St.  &  Sherman 
Drive.  Indianapolis.  Ind.  Branch  office.  521 
Stevens  Bldg.,  Detroit,  Mich. 

ERNST.  CHARLES  K.— 9S9-1007  E.  Ferry 
St.,  Buffalo.  N.  Y.  Manufacturer  of  motor- 
driven  ash  hoists  and  elevators. 

ERUSA.— Trade  name  for  belt  dressing 
manufactured  bv  the  Cling- Surface  Co. 
1032-48  Niagara  St..  Buffalo.  N.  Y. 

RS—  sue     Stairways    or    es 


ESCO.— Trade  name  for  electric  bottle 
washer  manufactured  bv  the  Electric  Spe- 
cialty Co.,  Stanford.   Conn. 

ESLER  ELECTRIC  MFG.  CO.— Delphi  ft 
Western  AveB..  Marlon,  Ind.  Manufaclur-r 
of  switches  and  current  laps.  Samuel  M. 
Esler.  sole  owner. 

ESROBERT. — Trade  name  for  portable 
electric  lamps  and  conduit  fittings  m»nu- 
facturerl  by  S.  Robert  Schwartz  ft  Bro.. 
729-31  Broadway.  New  York,  N.  Y. 

ESSCO.— Trade  name  for  lamp  guards 
manufactured  bv  the  Electric  Service  Sup- 
Sts..  Philadelphia. 


TIALITE.— Trade  name  for  weld- 
's manufactured  bv  the  Chicago 
d  Co..  230(1  Warren  Ave..  Chicago. 


ESTATE  STOVE  CO.,  THE.-Hamllton 
Ohio.  Manufacturer  of  electric  ranges,  hoi 
plates  and  radiators.  Business  established 
1845.  President.  Felix  Kahn;  vice-presi- 
dent. Laiard  Kahn;  secretary  and  general 
manager.  David  F.  Kahn;  treasurer.  Sam- 
uel Kahn;  sales  manager,  Albert  M.  Kahn. 

ESTES  *.  SON,  E.  B.— 362-364  5th  Ave., 
New  York,  N.  Y.  Manufacturer  of  wood 
handles,  boxes,  cabinets  and  other  wood 
specialties  for  electrical  purposes.  Busi- 
ness   established    1867.       President.    Joseph 

B.  Estes;  vice-president  and  general  man- 
ager. Elwood  W.  Hannas:  secretary.  George 

C.  Wing:  treasurer,  Webster  C.  Estes; 
sales  manager.  Thomas  A.  Bradley.  Fac- 
tories, Hancock,  Mass.;  Farmlngton.  Me.: 
Gorham.    N.   H. 

ESTERLlNE-ANQUS  CO.,  THE.— In- 
dianapolis. Ind.  Manufacturer  of  curve- 
drawing  Instruments.  President.  J.  W. 
Esterline:  secretary,  treasurer  and  general 
manager,  D.  J.  Angus.  Main  office.  227 
E.  South  St..  Indianapolis.  Ind.  Branch 
offices.  15  Park  Row.  New  York.  N.  Y.; 
S29  Chestnut  St..  Philadelphia,  Pa.;  150 
El  I  [cot t  Sq..  Buffalo.  N.  Y.;  1st  Na- 
tional Bank  Bldg..  Pittsburgh.  Pa.:  *23 
Ohio  Bldg..  Akron.  Ohio;  19  S.  Wells 
St..  Chicago.  Ill,:  Broad  &  Hunter  Sts., 
Atlanta.  Ga.  District  offices,  S07  1st 
National  Bank  Bldg.,  Cincinnati.  Ohio;  1202 
Illuminating  Bldg.,  Cleveland,  Ohio;  805 
Ford  Bldg..  Detroit.  Mich, :  Brown-Marx 
Bldg-  Birmingham.  Ala.;  2046  Railway  Ex- 
change Bldg..  St.  Louis.  Mo.:  141  Milk  St., 
Boston.  Mass.;  643  Wells  Bldg..  Milwaukee, 
Wis.;  Gas  &  Electric  Bldg..  Denver.  Co^o.; 
Walker  Bank  Bldg.,  Salt  Lake  City.  Utah: 
325  Yesier  Way,  Seattle.  Wash.;  536  Call 
Bldg..  San  Francisco.  Cal.;  305  Metropolitan' 
Bank  Bldg.,  Minneapolis.  Minn,  Sales  rep- 
resentative. J.  W.  Murphy  Co.,  108  S.  La- 
Salle  St..  Chicago,  III. 

ETCH OGRA PH.— Trade  name  for  electric 
engravers  manufactured  by  the  William 
Brewster  Co..  Inc..  .10  Church  St..  New 
York.  N.  Y. 

ETHER.— Light,  heat  waves  and  electric 
waves  are  found  to  be  transmitted  through 
apace  which  I*  free  from  matter.  All  three 
phenomena  are  found  to  be  periodic  in 
character  and  to  travel  through  space  with 
the  astonishing  velocity  of  186,000  miles  per 
second.  The  wave  length  and  the  fre- 
quency Of  vibration  has  been  determined 
for  each   experimentally. 

It  is  obvious  that  waves  cannot  travel 
without  a  medium  to  transmit  them      Since 


President, 

George  D.  Selden:  vice-president,  E.  P.  Bal- 
den; secretary.  George  T.  Bliss;  treasurer. 
Edward  C.  Moore;  sales  manager.  F.  C. 
Burton. 

ERIE  ELECTRICAL  EQUIPMENT  CO.— 
Johnstown,  Pa.  Manufacturer  of  switch- 
board fittings.  H.  A.  Selah.  treasurer  and 
general  manager.  Main  office  and  factory. 
Johnstown,  Pa.  Branch  offices.  New  York. 
N.  Y.:  Chicago.  111.;  Boston.  Mass.:  Snn 
Francisco,  Cal.:  Minneapolis,  Minn.:  Cleve- 
land, Ohio:  I*s  Angeles,  Cal.;  Philadelphia, 
Pa.;  Buffalo.  N.  Y.;  St.  Louis.  Mo.;  Seattle. 
Wash.;   Terra  Haute,   Ind. 

ERIE  FORGE  A  STEEL  CO.— Erie.  Pa. 
Manufacturer  of  steel  forglngs  and  castings. 

ERIE  HOIST  CO.,  THE.— 1908  Holland 
St..  Erie.  Pa.  Manufacturer  of  electric 
hoists  and  winches.  Business  established 
1874.     President,  H.  Hagenlacher. 

ERIE  PUMP  *  ENGINE  WORKS.-138 
Glenwood    Ave,.    Medina.    N.    Y.      Manufac- 

Buainess  established  1889.     -       ■  ■ 
Swetl;    vice-president.    C. 


111. 

ESSEX.— Trade  name  for  cartridge  fusee 
manufactured  bv  the  Essex  Mfg.  Co..  Ill 
Mulberry  St..  Newark.  N.  J. 

ESSEX  MFG.  CO.— 117  Mulberry  St. 
Newark.  N.  J.  Manufacturer  of  cartridge 
fuses,  automobile  nnd  metal  specialties 
hlished 


era  I     : 


:    and    secretary. 


H.     Neefus-.    vlce-preslder 
John  D.  Neefus. 

ESSEX     RUBBER     CO. —Trenton,     N. 

Manufacturer  of   molded   soft   rubber   pro 


.  Moon;  treasurer, 
Owen  Moon,  Jr.  Main  office  and  factory, 
Trenton,  N.  J.  Branch  offices.  258  Broad- 
way. New  York.  N.  T.:  6S  Lincoln  St.. 
Pnston.    Mass.;    179    N.   Wells   St.,    Chicago. 

ESSEX  STORAGE  BATTERY  A  SUP- 
PLY CO.,  INC.— 279-81  Halsey  St.,  Newark. 
N.  J.  Manufacturer  ot  magnetize:-*,  test- 
ing sets  and  battery  connectors.  President, 
Ooffrev  Simon:  vice-president,  treasurer 
and  general  manager.  H.  H.  Llppe:  secre- 
tory,   M.    T.    Llppe;    sales    


I    by   the    Estate  Stove   ( 
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magnetic  waves  to  travel  through  It  e 
velocity.     This  medium  has  betn  call 

This    medium    apparently    offers    i 


f  these  experiments  lead  to 
(hat  the  ether  is  not  fixed 
,  bodies  moving  through  it. 
ire  or  less  rapidly  with  mov- 


medlum  for  the  action  of  electric  fore, 
between  charged  bodies  and  for  magnet 
forces  In  the  vicinity  of  magnets  and  elei 
trie  currents.  While  we  have  no  dire, 
evidence.  It  seems  reasonable  that  the  sair 
elher  may  serve  to  transmit  the  force  ■ 
gravitation. 

ETNA  ELECTRIC  WORKS.— 410  E.    15i 
St..    New    York,    N.    Y.      Manufacturer 
electrical  measuring  Instruments.     Busine 
established    1902.      Theodore    Reyman,    pf 
prist 


ETR 


II  AN.— Tra 


name     for     boudoir 
f  the  Highlands  Mfg. 

ETTCO Trade   name  for  armored   cable 

and  flexible  nonmetallic  conduit  manufac- 
tured by  the  Eastern  Tube  ft  Tool  Co.. 
Inc.,  694  Johnson  Ave..  Brooklyn,  N.  Y. 

ETTE.— Trade    name   for   pole-line    hard- 


St.   Louis.   Mo. 

EUCLID  CRANE  41   HOIST   CO.,  THE — 

Euclid.     Ohio.       Manufacturer     of     electric 
cranes    and     hoists.       Business    established 
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manager,  Q.  A.  Armlngton;  vice- president, 
H.  C.  Hutchinson;  secretary  and  sales 
manager,  W.  White.  Sales  representatives. 
P.  B.  Tyng.  60  Church  St.,  New  York. 
N.-Y.;  Factory  Products  Co.,  203  Oliver 
Bldg.,  Pittsburgh,  Pa.;  C.  E.  Stamp  Co.. 
Cltiiens  Bldg..  Cleveland,  Ohio;  Dyer  A 
Young,  421  Harris  Trust  Bldg..  Chicago, 
111.;  A.  E.  Kendall.  602  Bearlnger  Bldg.. 
Saginaw,  Mich.;  American  Transmarine 
Co..  Riatto  Bldg.,  San  Francisco.  Cal. ; 
Western  Engineering  Sales  Co..  407  E.  3rd 
St.,  I  jib  Angeles.  Cal. 

EUPHONA.— Trade  name  for  electrically 
operated  piano  manufactured  by  the  Cable 
Co.,   SOI   8.   Wabash  Ave.,  Chicago,   111. 

EUREKA.— Trade  name  for  bells  and 
'     "    red  by  the  Ansonla  Eiec- 


.1   Co.. 


inla.  1 


EUREKA.— Trade    name   for   packing 

* .    engines,    pumps,    compressors,   « 

-      ,_a  pacing  Co__  7g  u 


ray  St..  New  York.  N. 

EUREKA.— Trade  name  for  fiber  Insu- 
lators and  Insulated  nails  made  by  the 
Eureka  Supply  Co.,  Sewell.  N.  J. 

EUREKA.— Trade  name  lor  electric  va- 
cuum cleaners  made  by  the  Eureka  Vacuum 
Cleaner  Co.,  Greenwood  A  Dewey  Aves.. 
Detroit,  Mich. 

EUREKA — Trade  name  for  soldering  flux 
manufactured  by  the  Grasselll  Chemical 
Co..  Cleveland,  Ohio. 

EUREKA. — Trade  name  for  lamp  guard 
manufactured  ty  the  Hamblln  A  Russell 
Mfg.  Co..   Worcester.  Mass. 

EUREKA.— Trade  name  for  telegraph 
jets  manufactured  by  the  Manhattan 
Electrical  Supply  Co.,  Inc.,  17  Park  PI.. 
New  York,  N.  Y. 

EUREKA Trade     name    for     resistance 

wire  manufactured  by  the  Metal  Products 
Co.,  Inc.,  £49  W.  Washington  St..  Chicago. 
III. 

EUREKA.— Trade  name  for  motor-driven 
Ice  cream  freezers  manufactured  by  Thom- 
as Mills  A  Brother,  1301  N,  8th  St.,  Phila- 
delphia.  Pa. 

EUREKA.— Trade  name  for  switch  and 
terminals  manufactured  by  Frank  W. 
Morse.  291  Congress  St.,  Boston,  Mass. 

EUREKA.— Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E 
Penacook  St.,   Concord,  N.  H. 

EUREKA.— Trade  name  for  storage  bat- 
teries manufactured  by  the  Storage  Battery 
A  Appliance  Corp..  Philadelphia,  Pa. 

EUREKA  BATTERY  CO.— 1254  Addison 
St..  Chicago,  III.  Manufacturer  of  storage 
batteries. 

EUREKA  CO.— North  East,  Pa.  Manu- 
facturer of  commutator  bars,  rings  and 
segments,  trolley  wheels,  trolley  ears,  line 
material,  controller  Angers,   etc. 

EUREKA  PACKING  CO.— 78  Murray  St. 
New  York.  N.  Y.  Manufacturer  of  packing 
for  steam  engines,  flanges,  cylinders,  com- 
pressors,   etc.       Business    established    1S7S 

James  L.  Robertson.  Jr.;  treasurer  and 
sales  manager.   Prank  Robertson. 

EUREKA   STONE   A    MARBLE  CO.— 179 
W.   Maple  St.,  Columbus.  Ohio.    ::. 
turer  of  moisture-proof  switchboard! 

EUREKA  SUPPLY  CO.— Sewell,  N.  J 
Manufacturer  of  battery  boxes,  cable  hang- 
ers, fiber  Insulators  and  Insulated  nails. 
Business  established  1909.  Thomas  E. 
Burrough,  proprietor;  H.  B.  Simpson,  gen- 
eral manager. 

EUREKA  VACUUM  CLEANER  CO.— De- 
troit. Mich.  Manufacturer  of  electric 
vacuum  cleaners.  Business  established 
IMS.  Vice-president  and  general  manager 
of  manufacturing  division,  E.  R.  Field:  sec- 
retary and  treasurer,  F.  A.   Barnard;  vice- 

L.  McCarthy:  vice-president  and  general 
manager.  V.  W.  Young.  Main,  office. 
Greenwood  A  Dewey  Avcs.,  Detroit.  Mich 
Factories,  Detroit,  Mich.,  and  Kitchener, 
Ont.  Branch  offices  and  warehouses.  62  E. 
Monroe  St..  Chicago.  111.;  Philadelphia.  Pa.; 
Boston.  Mass.;  12  E.  42nd  St.,  New  York, 
N.  Y.;  San  Francisco,  Cat.;  Kitchener, 
OnL,  Can. 

EVANS,   F. 

N.  Y.    Manuf; 

pitch  kettles. 

EVANS  A  CO.,  INC.,  C.  H 1S7  Fi 

Kt..    San    Francisco.    Cal.      Manufacturer   of 
steam    engines    and    electric    an<~ 
driven   pumpa.     Business   eslablli 


i   St.,   Brooklyn. 


W,  Falrchild; 

EVAPORATORS,  LABORATORY  TYPE 
ELECTRICALLY  HEATED— Evaporators 
for  laboratory  use  are  very  often  electrical- 
ly heated  as  this  method  provides  an  easy 
and  accurate  control  of  the  temperature. 
They  are  used  for  driving  off  excess  mois- 
ture In  various  substances  and  for  evapo- 
rating many  different  solutions.  Such 
articles  as  sugar,  glue,  gelatine,  potash, 
and  many  acids  and  extracts,  etc.,  are 
evaporated  In  laboratory  tests.  The  evapo- 
rators consist  of  a  heating  element  placed 
within  or  under  a  metal  container,  the 
character  of  which  depends  on  the  solutions 
to  be  used.  The  solution  la  often  agitated 
or  circulated  while  being  evaporated. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.     "Sapco." 

EVAPORATORS,  POWER  PLANT,— 
Evaporators  are  used  In  power  plants 
where  the  water  supply  is  acid  or  contains 
sail  and  other  Impurities  that  would  be 
very  injurious  to  the  boiler  if  such  water 
was  evaporated  in  it.  Evaporators  usually 
are  built  so  that  steam,  either  from  the 
exhaust  or  direct  from  the  boilers,  is  passed 
through  a  coil  of  pipe  or  around  a  large 
number  of  tubes.  The  Impure  water  sur- 
rounding the  colt  or  In  the  tubes  la  evapo- 
rated and  must  be  condensed  later,  at 
which  time  it  will  be  free  from  Its  im- 
purities and  may  safely  be  used  in  the 
boiler. 

Evaporators  are  used  where  It  is  found 
more  economical  to  distill  the  water  than 
to  use  so-called  boiler  compounds  or  In- 
stall what  are  called  water-softening  plants. 
Evaporators   require   considerable   con  dens- 


Is    all    distilled. 


under    the 

orator   has   to   supply"  oniy   enough  distilled 
water   to   make    up   for   leakagi 

Manufacturers: 

Gri  scorn  -Ruasell      Co.,      The,      2141     West 

Street  Bldg..  New  York.  N.  Y. 
Ross  Heater  A  Mfg.  Co.,  Inc..  1407  West 

Ave.,  Buffalo.  N.  Y. 
Schutte   A   Koerting  Ce.,-1166   Thompson 

St.,  Philadelphia,   Pa.     "S  A  K." 
Swenson   Evaporator  Co.,  946   Monad  nock 

Block.  Chicago.  III.     "Swenson." 
Wheeler    Condenser    A    Engineering    Co. 

Carteret,  N.  J.     "LIlHe." 


Pa.     Manufacturer  of  elect: 

welding     transformers.       President.      S.     S. 

EVER- HOT.— Trade  name  for  soldering 
iron  manufactured  by  the  Products  Corp., 
May  wood,    111. 

EVEREADY.— Trade  name  for  storage 
batteries,  flashlights  and  electrical  meas- 
uring Instruments  manufactured  by  the 
American  Ever  Ready  Works  ot  National 
Carbon  Co..  Inc..  Thompson  Ave.  &  Orton 
St.,  Long  Island  City.  N.  Y. 

EVER    READY.— Trade    i 
bender  manufactured  by  B.  S.   Barnard  A 
Co.,  31  L'Slon  So...  New  York.  N.  Y. 

EVER    READY Trade   name  for 

lain    knobs   manufactured   by  the   Davidson 
Porcelain  Co.,  East  Liverpool,  Ohio. 

EVER-READY — Trade  name  Tor  heatln 

Co.,    Inc..    2424    25th   Ave..    8„    Mlnneapolli 
Minn. 


.  Lake  St.,  Chi' 

EVERETT Trade       name      for       chair, 

nanu factored  by  the  Clinton  E.  Hobbs  Co 
0-35  Pearl  St.,  Boston.  Mass. 

EVERLAST  STAN  LI  CO.— Trade  nam 
or  commercial  lighting  unit  manufactured 
ly  the  Standard  Light  Co.,  44S  E.  Watt 
it..    Milwaukee,   Wis. 


EVERLAST)  NO.— Trade  name  for  power 

transmission    belting    manufactured    by    N. 
Palmer  A  Co.,  Bridgeport.  Conn. 

EVERLASTING  VALVE  CO.— New  York, 
N.  Y.  Manufacturer  of  valves.  Business 
established  1907.  President  John  H.  Allen; 
vice-president  and  secretary,  William  F. 
Madlll;  treasurer,  Conrad  H.  Kocllhoffer. 
Main  office,  2  Rector  St..  New  York,  N.  Y. 
Factory,  Jersey  City,  N.  J.  Branch  offices, 
1414  Continental  Trust  Bldg.,  Baltimore, 
Md.;  804  Kanawha  St..  Charleston,  W.  Vs.; 
Easton,  Pa.;  411  Wood  St.,  Pittsburgh.  Pa. 
Sales  representatives.  Scully  Steel  A  Iron 
Co.,  24th  St.  A  Ashland  Ave..  Chicago,  111. 

EVERL.IT  E.— Trade  name  for  lighting 
plants  manufactured  by  the  Everlite  Co., 
928  S.  3rd  St.,  Minneapolis,  Minn. 

EVERLITE  CO.  —  Minneapolis.  Minn. 
Manufacturer  of  farm  lighting  plants. 
President  and  general  manager.  F.  D.  Pea- 
body;  vice -president  and  sales  manager,  W., 
Q.  Shaw;  secretary  and  treasurer,  Fred 
Barts.  Main  office,  92S  S.  3rd  St.,  Minne- 
apolis, Minn.  Branch  office,  44  Whitehall 
St..  New  York.  N.  Y. 

EVERSON  A  CO.,  C.  Q— 70  W.  Lake  St.. 
Chicago.  IK.  Manufacturers  of  lighting  fix- 
tures. Business  established  1904.  Presi- 
dent and  general  manager,  C.  O.  Everson; 
vice-president  and  treasurer,  R.  B.  Ever- 
son; secretary,  J.  B.  Skully;  sales  manager, 
J.  P.  Cade. 

EVERST1CK  ANCHOR  CO.— St.  Louis, 
Mo.     Manufacturer  of  guy  anchors. 

EVERT  ITE.— Trade  name  for  boiler  cov- 
ering manufactured  by  the  Ex  cello  Mfg. 
Co.,  Cleveland.  Ohio. 

EVINRUDE  MOTOR  CO.— 279  Walker 
St..  Milwaukee.  Wis.  Manufacturer  of  oil 
engines  and  magneto  generators. 
■  EVOLUTION  PHONE  CO.,  INC.,  THE.— 
48  Greenwich  Ave..  New  York,  N.  Y. 
Manufacturer  of  hearing  devices  for  the 
deaf,  telephones  and  parts.  Business  estab- 
lished 1914.  President*  secretary  and  gen- 
eral manager,  Herman  G.  Pape;  treasurer, 
Ida  B.  Pape. 

E  WART.— Trade  name  for  friction 
clutches  and  link-belt  manufactured  by  the 
Link-Belt   Co..    329   W.    39th   St..   Chicago. 

m. 


tlonal  track  for  which  the  trolley  la  In- 
stalled before  the  track;  also  for  the  con- 
struction of  canals,  ditches,  etc.,  along  or 
near    transmission    lines.      They   ure    built 


t  that  the  stea 


by  the  more  cc 

controlling  devli 

erally  used;  tw« 

boom,  and  a  thrust  motor  which  holds  the 

dipper  against  the  bank  during  the  digging 

operation.    The  swing  and  hoist  motors  are 


and  to  swing  the 


located  In   t 


cab. 


Through  reducing 


■vided  for  the  motors,  though  the  thrust 
motor  Is  sometimes  operated  with  an  ordi- 
nary drum  controller.  To  prevent  Injury 
to  the  hoist  and  thrust  motors  when 
stalled  by  digging  too  deeply,  or  striking 
an  obstruction,  a  notching- back  arrange- 
ment Is  provided  which  automatically  cuts 
resistance  into  the  circuit  when  the  cur- 
rent exceeds  a  certain  limiting  value. 

Manufacturers: 

Browning  A  Co..  Victor  R..  17701  Lake 
Shore  Blvd..  ClevelandI  Ohio. 

Bucyrus     Co..      Sou 


Pawling    A    Harnischfeger    Co.,     SSth    A 
National        Aves.,        Milwaukee,        Wis. 
"P  A  H." 
Sauermann  Bros..   63   W.  Jackson  Blvd., 

Chicago,   111. 
Thew     Automatic     Shovel     Co.,     Lorain, 

Ohio  (shovels). 
EX-CEL  BATTERY  WORKS,  INC.— 
1502  S,  Wabash  Ave..  Chicago.  III.  Manu- 
facturer of  storage  batteries.  President 
and  general  manager,  Stephen  Keller; 
vice-president  and  treasurer,  M.  Keller; 
secretary,  P.  H.  Hahm. 

Cjoogle 
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EXCELITE — Trade  name  for  lighting 
fixtures  manufactured  by  the  Commercial 
Excelite  Co.,  Inc..  312  N.  Eutaw  St.,  Baltl- 


EXCELITE.— Trade  name  for  lighting 
unit  for  commercial  use  manufactured  by 
the  Lightoller  Co.,  569-71  Broadway,  New 
York,  N.  Y. 

EXCELLO  MFQ.  CO.,  THE. —Cleveland. 
Ohio.  Manufacturer  of  boiler  coverings  and 
protective  paints.  President,  treasurer  and 
general  manager,  J.  M.  Aarons;  vlce-presl- 
dent,  B.  M.  Wise;  secretary,  A.  B.  Aarona. 

EXCELSIOR.— Trade  name  for  motor- 
driven  polishing  machines,  presses, 
punches,  etc.,  manufactured  by  the  Excel- 
sior Tool  &   Machine  Co.,    East    St.    Louis, 


EXCELSIOR.— Trade  name  for  nickel 
anodes  manufactured  by  the  General  Plat- 
en' Supply  Co.,  Inc.,  489-491  Broome  St., 
.  New  York,  N.  Y. 

EXCELSIOR — Trade  name  for  telegraph 
sets  and  accessories  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PI.,  New  York,  N.  Y. 

EXCELSIOR.— Trade  name  for  resistance 
Wire  manufactured  by  the  Metal  Products 
Co..  Inc..  S49  W.  Washington  St.,  Chicago, 

EXCELSIOR.— Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  by 
Thomas  Hills  ft  Brother,  1301  N.  8th  St., 
Philadelphia.   Pa. 

EXCELSIOR.— Trade  name  for  electric 
disc  stoves  manufactured  by  the  Perfection 
Electric  Products  Co.,  New  Washington. 
Ohio. 

EXCELSIOR  LEATHER  WASHER  MFG. 
CO.,  INC.— 921  W.  State  St.,  Rockford.  III. 
Manufacturer  of  spark  plugs,  fiber  and 
leather  washers,  felt  cushions,  gaskets, 
etc    President,  J.  A.  Johnson. 

EXCELSIOR  TOOL  ft  MACHINE  CO.— 
East  St.  Louis.  111.  Manufacturer  of  motor- 
driven  grinding  and  polishing  machines, 
presses,  punches,  etc.  President,  T.  P. 
Phlllpp;  vice-president,  Prank  Geppert; 
secretary.  Paul  Schlafiy. 

EXCESS  INDICATORS — See  Indicators, 
excess  demand. 

EXCHANGE,  TELEPHONE.  —  A  tele- 
phone exchange  Is  a  switchboard  with  line: 
telephones  and  related  — 
purpose  of  enabling  an; 

with  any  other  snbscriuer.  n  may  navw 
one  offlcs  (single -office  exchange)  or  sev- 
eral offices  (multlofflce  exchange).  There 
are  several  kinds  of  telephone  exchanges, 
as  follows: 

Public  Exchange.  A  telephone  exchange 
which  serves  the  telephone  needs  of  the 
public  in  general. 

Private  Exchange.  A  telephone  exchange 
which  serves  the  telephone  needs  of  one 
business  concern,  factory,  residence,  apart- 
ment house.  Institution,  etc.,  and  has  no 
outside  connection. 

Private  Automatic  Exchange.  (Abbre- 
viated P.  A.  X.)  An  automatic  exchange 
which  serves  one  business  concern,  etc.. 
and  has  no  connection  to  a  public  exchange. 

Private  Branch  Automatic  Exchange.  An 
automatic  exchange  for  the  use  of  one  con- 
cern but  which  has  trunks  to  the  public 
exchange.  It  Is  a  private  branch  exchange 
which  Is  automatic  instead  of  manual. 

Private  Branch  Exchange.  (Abbreviated 
P.  B.  X.)  This  is  a  private  telephone  ex- 
change, serving  one  subscriber,  business 
house,  factory,  apartment  house,  public 
building,  etc..  but  which  has  also  trunk 
lines  connecting  It  to  the  public  exchange. 

EXCITATION— The  act  of  producing  and 
maintaining  the  magnetic  Held  of  dynamo- 
electric  machines,  or  the  state  of  having 
such  a  Held.    Atao  see  Excite. 

EXCITE.— To  produce  and  maintain  the 
magnetic  field  of  dynamoelectrlc  machines 
and  static  transformers.  Generator*  may 
be  (1)  aclf-exclted  by  taking  a  part  or  all 
of  their  current  through  the  shunt  or  series 
field  windings,  respectively,  or  (1)  sepa- 
rately excited  by  current  from  more  or  less 
Independent  sources,  commonly  other  gen- 
erators called  exciters.  Direct -current 
generators  are  usually  self-excited,  excep- 
tions being  very  low  or  very  high-voltage 
machines;  while  alternating -cur  rent  gen- 
erators are  practically  always  separately 
excited,  induction  generators  excepted. 
Motors  are  generally  excited  from  the  same 
source  as  that  from  which  they  receive  the 
electric  power  whicl    " 


chanlcal  power.    An  exception  exists  in  the 
case  of   the   synchronous   motor   in   which 
separate  d-c.   excitation  la  employed.    Also 
see  Generators,   excitation,   or  exciters, 
EXCITERS.— See    Generators,    excitation. 

EXCITING  CURRENT,  TRANSFORMER. 

—        Is   the 


forn 


:  It  1 


eeded  t 


the  magnetic  flux  when  no  secondary 
current  is  flowing.  This  la  also  considered 
as  a  practically  constant  component  of  the 

EXHAUST.— Trade  name  for  car  ven- 
tilators manufactured  by  the  J.  G.  Brill 
Co.,  62nd  St.  ft  Woodland  Ave..  Philadel- 
phia, Pa. 

EXHAUSTERS.— See  Fans,  exhaust  or 
ventilating. 

EXIDE.— Trade  name  for  storage  bat- 
teries manufactured  by  the  Electric  Storage 
Battery  Co..  19th  St.  &  Allegheny  Ave.. 
Philadelphia,  Pa. 

EXIT    SIGNS.— See    Signs,    electric,    exit 

EXOLON  CO.— Blasdell,  N.  Y.  Manufac- 
turer of  electrically  produced  abrasives,  re- 
fractories and  cements.  Business  estab- 
lished 1914.  President,  Dr.  H.  T.  Kalmus: 
vice-president,  secretary,  treasurer  and 
general  manager.  W.  A.  Marty;  sales  man- 
ager, C.  R.  Fletcher.  Factories.  Thorold. 
Ont.,  Can.,  and  Rlasdell,  N.  Y.  Branch 
office,  Thorold,  Ont..  Can. 

EXOTHERMIC  REACTION.— An  opera- 
tion which,  proceeding  by  itself,  evolves 
heat.  Such  is  the  condensation  of  a  vapor, 
or  the  freezing  of  a  liquid  which  always 
evolve  heat.  More  strictly,  a  chemical  re- 
action is  meant,  euch  as  the  combustion  of 
carbon,  oxidation  of  a  metal,  burning  of 
gun-powder,  and  the  majority  of  chemical 
combinations.  It  is  contrasted  with  endo- 
thermic  reaction  (which  see)  that  con- 
sumes heat. 

EXPANSION  JOINTS,  COPPER  BUS— 
Under  overload  conditions  busbars  are  sub- 
ject to  considerable  heating  with  a  resultant 


may  result  In  displacing  the  bar  or  serious- 
ly damaging  the  supporting  Insulators  or 
other  equipment  rigidly  fastened  to  the  bar. 
To  equalise  this  expansion  and  prevent 
such, damage  a  bus  expansion  Joint  Is  used. 
This  Joint  Is  made  up  of  laminations  of 
strip  bent  into  an  open  loop  ahape 


allov 


?   llnf 


)   the 


the  Joint  being  bolted  to  the  ends  of 

the  two  stacks  of  bars,  sufficient  space  hav- 
ing been  allowed  for  the  Joint. 
Manufacturers: 
General    Devices    ft    Fittings   Co..    441-443 

S.  Desplaines  St..  Chicago,  111. 
EXPANSION  JOINTS  FOR  STEAM, 
WATER,  ETC.,  PIPE  LINES.— The  wide 
changes  in  temperature  to  which  pipe  lines 
are  sometimes  subjected  causes  material 
variation  In  the  length  of  the  line  which 
may  result  In  breaking  fittings  or  causing 
leaks  In  the  line.  To  prevent  this  damage 
expansion  Joints  capable  of  absorbing  this 
change  in  length  are  placed  In  the  line. 
These  Jointa  are  often  made  of  corrugated 
seamless  copper  tube.  If  the  variation  In 
length  which  the  Joint  must  equalize  Is 
great,  the  tube  must  have  several  corruga- 
tions. This  may  result  In  an  uneven  dis- 
tribution of  stress  In  the  tube  and  break 
It.  so  this  type  of  Joint  is  sometimes  pro- 
vided with  rings  which  fit  over  the  troughs 
In  the  corrugations  and  equalize  the  stress 
over  the  Joint. 
Manufacturers: 

Alberger    Pump    &    Condenser    Co.,     140 
Cedar    St.,   New    York,    N.    Y.      "Waln- 
wrlght." 
American  District   Steam  Co.,   N.   Tona- 

wanda,  N.  Y.     "Adsco." 
Badger  ft    Sons   Co..   E.  B.,    76   Pitts   St.. 

Boston.  Mass.     "Badger." 
Crane  Co.,  836  S.  Michigan  Ave.,  Chicago. 

III. 
Crane,    Ltd.,    1280    St.    Patrick    St..    Mon- 
treal. Que..  Can. 
Grlscom-Kussell  Co.,  1141  West  St..  Bldg.. 

New  York.  N.  Y. 
Lunkenhelmer  Co.,  The.  Cincinnati,  Ohio. 
Walworth  Mfg.  Co.,  Boston,  Mass.     "Wal- 

Waterbury  Mfg.  Co..  Waterbury,  Conn. 
Wheeler  Mfg.  Co..  C.  H.,  Lehigh  ft  Sedg- 

ley  Aves.,  Philadelphia,  Pa. 
Williams    Valve    Co.,    D.    T„    Cincinnati. 

Ohio. 


EXPANSION       OR      ANCHOR      BOLTS. 
SCREWS,        SHELLS,        SHIELDS        AND 

SLEEVES.— Expansion  or  anchor  bolts  are 
a  special  form  of  bolt  or  screw  for  fasten- 
ing In  concrete,  stone,  brick  or  other  hard 
or  brittle  substance.  A  hole  Is  drilled  In 
the  material  and  the  bolt  Inserted;  the  hole 
Is  often  made  of  larger  diameter  In  the  in- 
terior than  at  the  mouth.  This  bolt  con- 
sists of  two  Parts,  an  ordinary  screw  or 
bolt  and  one  or  two  expanding  sleeves. 
When  the  bolt  or  screw  la  tightened  the 
sleeve  is  forced  to  expand,  usually  by  wedge 
action,  and  firmly  grips  the  sides  of  the 
hole.  These  devices  are  sometimes  en- 
cased in  a  lead  shield  to  increase  their 
power  to  grip  Irregular  surfaces.  The 
screw  type  commonly  has  one  aleeva,  the 
bolt  type  two.  Both  are  made  in  a  great 
variety  of  forms,  many  patented,  and  mar- 
keted under  various  names,  as  shells, 
shields,  sleeves,  etc.  Their  uses  are  very 
numerous  and  Include  the  fastening  of  cable 
and  trolley-wire  hangers  and  span  anchors 
In  mines,  mounting  of  Insulators,  conduit 
and  pipe  hangers  and  other  supports  in 
solid  masonry  and  concrete  walla  and  ceil- 
ings, etc. 

Manufacturers: 

Ackerman -John son  Co.,  625  W.  Jackson 
Blvd.,  Chicago,  III. 

American  Expansion  Bolt  Co..  407T  Park 
Ave.,  New  York,  N.  Y. 

Barnard  ft  Co.,  B.  S..  31  Union  Sq..  New 
York,  N.  Y.    ''Hercules." 

Barrett  Sales  Co..  568  W.  Washington 
Blvd.,  Chicago.  III.    "Duplex." 

Brohard     Co.,     Philadelphia,     Pa.       "Cll- 

Brush    Nail    Expansion    Bolt   Co.,    Green- 
wich. Conn. 
Chicago    Expansion    Bolt    Co.,    124    W. 


Electric  Railway  Equipment  Co.,  1900 
Cormany  Ave..   Cincinnati.  Ohio. 

Evans,  F.  H.,  81  Hewes  St..  Brooklyn, 
N.  Y.     "Crescent." 

Fee  ft  Mason,  31  Beekmsn  St..  New  York, 
N.  Y. 

FrallcK  ft  Co..  S.  R.,  IB  S.  Clinton  St.. 
Chicago,  III.    "Kwlkon." 

HUBBARD  ft  CO..  Pittsburgh,  Pa. 
Pelroe  lead  sleeve  expansion  bolts,  gal- 
vanized. The  Pelrce  expansion  bolt  Is 
one  with  which  any  article  may  be 
economically  and  securely  fastened  to 
brick,  atone  or  concrete  surfaces.  It  is 
unsurpassed  for  holding  power  and  the. 
ease  with  which  it  can  be  set.  It  con- 
sists of  a  steel  bolt  with  a  wedge- 
shaped  head  tapering  toward  the  ahank 
and  provided  with  a  soft  lead  sleeve. 
To  install  It.  a  hole  Is  drilled  In  the 
masonry,  the  bolt  Inserted  head  first, 
and  the  lead  sleeve  driven  or  swaged 
■  -  ■       d.^fhe 


Pelrce    Expansion    Bolt 

lead  sleeve  Is  thus  compressed  into 
every  crevice  of  the  masonry;  and  the 
greater  tbe  outward  load  put  upon  the 
bolt,  the  greater  becomes  the  compres- 
sion upon  the  lead  and  the  tighter  It 
grips  the  surrounding  wall.    That  this 


nent  or  the  City  of  Chicago  when  ti 
were  made  of  all  expansion  bolts  on  the 
market.  The  Pelrce  bolt  held  six  times 
the  load  of  Its  nearest  competitor,  the 
testing  apparatus  registering  an  out- 
ward pull  of  3.013  lbs.,  when  the  shank 
of  the  tt-ln.  bolt  broke,  leaving  the 
head  still  imbedded.  (Slater  ft  Barnard. 
Ltd.,  of  Hamilton,  Ont..  act  as  Bub- 
bard's  Canadian  agents.) — Adv. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 

Lanz  ft  Sons.  Mathew,  Pittsburgh.  Pa. 

McCabe  Hanger  Mfg.  Co.,  423-428  W. 
25th  St.,  New  York.  N.  Y. 

National  Lead  Co.,  Ill  Broadway.  New 
York,  N.  Y.    "Cinch." 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display  adv.  pages  1302-1304.) 
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Newhall  Chain  Forge  A  Iron  Co.,  90  West 
St..   New  York,  N.  Y. 

OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 
"C-B." 

Oil  Well  Supply  Co.,  213-115  Water  St., 
Pittsburgh,   Pa. 

Oliver  Iron  A  -Steel  Co.,  10th  A  Muriel 
8ta.,  Pittsburgh.  Pa. 

Paine  Co.,  The.  1742  W.  Van  Buren  St.. 
Chicago,  111.     "No ver -Give-Up." 

Ryeraon  A  Son.  Joseph  T.,  16th  A  Rock- 
well Sta,  Chicago.  HI. 

Savage    Expansion 


N.0?"" 


:S  St.,  New  York, 

.,  179  Allen  St.,  Spring- 
field. Hnu.    "Little  Olant." 

Star    Expansion    Bolt   Co..    147-141    Cedar 
St..  New  York,  N.  Y.     "Sebco." 

STEEL  CITY   ELECTRIC    CO.,    1221   Co- 
lumbus Ave..  Pittsburgh.  Pa. 

THOMAS  A  BETTS  CO.,  THE,  63  Vesey 
St.,  New  York,  N.  Y.     "T.  &  B." 

U.    S.    Expansion   Bolt    Co..    139   Franklin 
St.,  New  York,  N.  Y.    "USE." 

Van    Expansion    Bolt    Mfg.    Co..    S!    W. 
Jackson  Blvd.,  Chicago,  III.     "Van." 

EXPLORING  COILS.— Exploring  colls  are 
testing  Instruments  used  to  determine  the 
location  of  faults  In  cables  Installed  In 
underground  conduit  systems  and  occasion- 
ally for  overhead  suspended  telephone 
cables.  It  consists  merely  of  a  flat  coll  of 
a  great  many  turns  having  no  magnetic 
material  In  Its  core.  It  is  arranged  to  con- 
nect to  a  pair  of  telephone  receivers.  When 
a  current  of  rather  high  frequency  Is 
passed  through  the  cable,  the  coil.  If  car- 
ried along  over  the  conduit  line,  will  have 
a  current  Induced  In  it  and  will  give  a 
sound  In  the  receivers.  The  sound  will 
stop  when  the  fault  Is  reached.  For  an 
overhead  cable  the  colt  may  be  carried  on 
a  pole  sb  as  to  bring  it  "  ~ 
These  colls  with  their  flv 
times  called  fault  Anders. 

Manufacturers: 

Matthews  A   Brother,   Inc..   W.   N..   2912 
Easton  Ave,   St.  Louis.  Mo. 

Simon.     Emll     J,     217     Broadway,     New 
York,  N.  Y. 

Standard    Electric   Machinery    Co,    Balti- 
more, Md.     "Standard -Baltimore." 

EXPERT. — Trade  name  for  hacksaws 
manufactured  by  the  Napier  Saw  Works, 
Inc.,    Springfield.  Mass. 

EXPORTS,  ELECTRICAL.— Exports  of 
electrical  machinery,  appliances  and  sup- 
plies from  the  United  States  to  foreign 
countries  have,  with  but  comparatively  few 
exceptions,  made  gradual  advances  year  by 
year  for  the  past  20  years.  Soon  after  the 
outbreak  of  the  World  War  electrical  ex- 
ports received  a  tremendous  Impetus  which 
has  continued  unabated  until  the  first  few 
months  of  1921.  Whereas  previously  elec- 
trical exports  In  any  considerable  quantities 
were  concentrated  on  a  comparatively  few 
products  for  which  American  manufactur- 
ers were  especially  noted,  beginning  with 
the  latter  part  of  1914  all  electrical  prod- 
ucts were  in  demand,  a  marked  Increase 
being  shown  for  all  classifications  recorded 
by  the  Department  of  Commerce. 

Electrical  exports  for  1913  were  (28.197.- 
1(1.  For  1918  exports  of  American  elec- 
trical products  reached  the  Imposing  figure 
of  ta9.98l.60n.  During  the  12  months  of 
1919  these  exports  amounted  to  189,088,711. 
and  for  1920.  1101.990, 075,  the  latter  being 
the  highest  In  the  history  of  the  country. 
It  will  be  seen  that  even  since  the  close  of 
the  war  the  demand  has  steadily  continued 
and  It  Is  expected  that  as  soon  as  the  ex- 
change situation  Improves  exports  will 
make  additional  increases.  While  there 
will  undoubtedly  be  a  lessening  In  demand 
on  the  part  of  the  countries  with  whom 
we  were  associated  In  the  war.  and  to 
whom  the  largest  percentage  of  products 
were  shipped  during  the  past  few  yeara, 
tbe  re -establishment  of  trade  relations  with 
central  Europe  and  especially  Russia  will 
tend  to  maintain  the  volume  far  above 
prewar  figures. 

The  following   figures   give   the  value   of 


1920,  divided  as  to  products. 
1920 

Batteries    ...»     0.638,84! 

Carbons   „ 1,477.831 

Dynamos  and  gen- 
erators     „ _       7,962,935 

Fans  .-. 1,384.74! 

Heating  and  cooking 
apparatus    1.801,127 

Insulated     wire     and 

cables    — 8.108.619 

Interior  wiring  sup- 
plies. Including  flX- 
tures    1,386,068 

26.717 


Arc 


Incandescent — 

Carbon   fllamenL. 

Melal     filament... 

Magnetos,       spark 

plugs,  etc. 


4,060.549 
3,601.419 


Switches      and      ac- 
cessories     

Telegraph   apparatus, 


Telephones 
Transform* 
All   other   . 


707.719 

4.438,773 

713,798 
3,898,987 
4.803.158 


1,678,767 
8,815,112 

2.319,498 
16.836 


830,887 
3.783.398 
1.787,851 


April  .. 


9. 035. 698 


.    for  these  months  Is  117.833,191. 

If  this  average  should  be  maintained  dur- 
ing the  remaining  8  months  of  the  year. 
the  total  for  1921  would  be  about  1141,516.- 
000.  It  Is  Interesting  to  compare  this  esti- 
mate and  the  values  for  1919  and  1920  with 
the  exports  of  preceding  years.  The  totals 
(or  the  calendar  years  from  191!  to  1921 
are  given   below. 


1920  

.._ 101.990,075 

192 1  (est  Imated ) 143. 

The  explanation  of  the  tremendous  ln- 
'ease  in  electrical  exports  to  the  Allies 
as  due  to  two  principal  causes.  First, 
liable  manufacturing  plant  In 
tries  was  devoted  to  the  manu- 
tacture  or  munitions,  hence  the  local  sup- 
plies of  electrical  products  were  soon  ex- 
hausted. Secondly,  the  urgent  need  for 
the  conservation  of  fuel  and  labor  resulted 
In  a  widespread  adoption  of  electricity  In 
all  walks  of  life,  resulting  In  an  abnormal 
local     demand     entirely     aside     from     war 

The  Department  of  Commerce,  through 
Its  Bureau  of  Foreign  and  Domestic  Com- 
merce. Is  giving  a  great  deal  of  study  to 
the  expanding  of  export  trade  and  Is  pre- 
pared to  furnish  Interested  manufacturers 
with  such  Information  as  has  thus  far 
been  collected.  Through  the  American 
Counsular  Service,  a  great  deal  of  Infor- 
mation Is  secured  regarding  markets  and 
sales  possibilities  In  foreign  countries.  The 
Dally  Commerce  Reports  published  by  the 
Bureau  Of  Foreign  and  Domestic  Com- 
merce contains  adequate  summaries  of  the 
trade  activities  of  the  consular  agents. 
The-  Bureau  has  also  published  many  spe- 
cial reports  covering  special  industries.  In- 
cluding the  electrical.  There  are  also 
numerous  foreign-trade  assoclatlonsand  a 
number  of  American  publications  devoted 
especially  to  the  export  Held. 

EXPRESS. — Trade  name  for  spark  plugs 
manufactured  by  the  Express  Spark  Plug 
Co.  of  America,  Westory  Bldg,  Washing- 
ton, D.  C. 

EXPRESS— Trade      namo      for      electric 


blue 


rintins 


Williams,   Brown  A  Earle,   Inc.,  918  Chest- 
nut St,  Philadelphia,  Pa. 

EXPRESS  SPARK  PLUQ  CO.  OF 
AMERICA.— Weetory  Bldg.,  Washington, 
D.  C.  Manufacturer  of  spark  plugs.  Busi- 
ness   established     1911.       President,     E.     J. 
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Qulnn;  vice-president,  John  Loughran; 
secretary,  W.  C.  Prentiss:  treasurer,  F.  C. 
Plugge;  general  manager,  C.  H.  Neely; 
sales  manager,  James  North.  Factory, 
Alexandria,  Va,  Sales  representatives, 
Graham  A  Berwln.  New  York,  N.  Y.;  Gen- 
eral Sales  Co.,  Philadelphia,  Pa.;  Auto- 
matic Specialty  Co,  Chicago.  111.;  Express 
Spark  Plug  CO.  of  Iowa,  Des  Moines.  la.; 
W.  A.  Wallace  A  Co,  Seattle,  Wash.; 
Spokane  Battery  A  Ignition  Co,  Spokane, 
Wash.;      Llttlefleld     Rubber     Co,      Denver. 

Colo. 

EXPULSION  FUSES— See  Fuses,  high- 
tension  expulsion. 

EXTENSION  BELLS See  Bells,  exten- 
sion telephone. 

EXTENSION  SOCKETS  OR  SOCKET 
EXTENSIONS.— See  Adapters,  reducers 
and  extensions,  socket. 

EXTENSIONS,  SOCKET — See  Adapters, 
reducers  or  extensions,  socket. 

EXTINGUISHERS,  FIRE.— See  Fire  ex- 
tinguishers. 

EXTRA    BEST     BEST    IRON    WIRE A 

commonly  used  trade  name  for  the  high- 
est quality  Iron  telegraph  and  telephone 
line  wire.  Usually  abbreviated  EBB.  It 
Is   superior   to   what  are   called   Best   and 


lest   \ 


For   i 


commercial    and    laborat 

separating  substances  or  extracting  the 
solid  or  suspended  material  In  a  solution 
by  means  of  centrifugal  force.  The  ma- 
terial is  usually  placed  In  a  perforated  con- 
tainer, which  Is  rotated  at  a  high  speed. 
Any  liquid  material  will  be  allowed  to  pass 
through  the  perforations  while  solid  ma- 
terial Is  retained.  Extractors  can  also  be 
used  to  separate  substances  of  different 
weight.  In  laundries  it  Is  found  more  eco- 
nomical to  remove  the  bulk  of  the  water 
from  clothes  that  have  been  washed  by 
means  of  extractors  than  by  wringers. 
The  latter  require  much  handling  of  each 
piece  and  are  destructive  to  buttons, 
whereas  extractors  drive  off  the  water  as 
effectively  with  practically  no  handling  or 
damage.  In  the  chemical  Industry  ex- 
tractors are  widely  used,  often  being  called 
centrifugals.  Special  laboratory  types  are 
called  centrifuges.  See  Centrifuges,  elec- 
tric; also  Centrifugals,  sugar,  motor- 
Manufacturers; 

Boekel  A  Co,  William,  516-518  Vine  St., 
Philadelphia,    Pa. 

Curtis,  Estate  of  Albert  B,  Worcester, 
Mass.      {"Curtis."    oil    extractor.) 

GILLESPIE  EDEN  CORP,  7  Dey  St. 
New  York,  N.  Y.  (See  display  adv. 
page  1296.) 

Hep  worth  Co,  S.  S,  1  Rector  St,  New 
York,  N.  Y.     "Mackintosh." 

International  Equipment  Co.,  352  West- 
ern Ave,  Boston,  Mass. 

Munnlng  A  Co.,  A.  P.,  Church  St,  Mata- 

'Tjakes  Co,  The  Roland  T,  Holyoke, 
Mass. 

Raymond  Co,   The,    Saugatuck,   Conn. 

Standard  Supply  A  Equipment  Co, 
Cherry  A  13th  Sis,  Philadelphia,  Fa. 

Wllley  Co,  Inc.,  The.  1222  Race  St, 
Philadelphia,  Pa. 

EXTRUDED  BRASS,  BRONZE,  ETC.— 
The  term  "extruded"  la  applied  to  metals 
which.  In  a  seml-plastlo  state,  have  been 
forced  through  steel  dies  by  the  use  of 
hydraulic  power  at  high  pressure.  In  this 
way  rods  or  bars  of  odd  and  Irregular 
forms,  but  constant  In  cross  section,  are 
produced.  The  cross -sectional  dimensions 
and  the  length  limit  the  parts  which  may 
be  thus  extruded.  Copper  may  also  be 
extruded   in  sizeable  compact  sections. 

Manufacturers: 

American  Brass  Co,  The, '  414  Meadow 
St.    Waterbury,   Conn. 

EYE  COMFORT Trade  name  for  Indi- 
rect lighting  fixtures  manufactured  by  the 
National  X-Ray  Reflector  Ob.,  236  W. 
Jackson  Blvd.,  Chicago.  HI. 

EYE    MAGNETS In    shops   or   factories 

where  machine  work  on  Iron  and  steel  is 
done,  very  often  employees  get  flying  iron 
and  steel  In  their  eyes.  To  remove  these 
particles  of  steel  a  powerful  electromagnet 
with  a  smoothly  finished  and  polished  pole 
piece  Is  used.     This  eye  magnet  is  brought 
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up  to  the  eye  and  the  piece  of  Iron  or  steel 
la  quickly  and  safely  removed  by  the  mug- 
net  attracting  it. 
Manufacture**: 

Betx   Co.,    Frank   8.,   Hoffman   St.,   Ham- 
mond. Ind. 
Hospital  Supply  Co.,  The.  1ST  K.  23rd  St.. 

New  York,   N.   T.     "Watte™." 
Kny-Scheerer  Corp.  of  America,  66-68  W. 
2Jrd   St.,   New   York,   N.   Y.      "Kayess." 
Movrowitz.    Inc.,     E.     B.,    G20    6  th    Ave.. 

New  York,  N.  Y. 
Queen-Gray  Co..   84-70  Johnson   St.,   Ger- 

mantown,  Philadelphia,  Pa. 
EVE   SHIELD   DIFFUSER— Trade  name 
for  commercial  lighting  unite  manufacture 
by  the  Luminous   Specialty  Co..    238-238    S. 
Meridian  St.,   Indianapolis,   Ind. 

EYE  SHIELDS,  LAMP.— Thee  are  dif- 
fusing shields  to  protect  the  eyes  from  the 
glare  of  brilliant  lamp  filaments,  Usual'y 
made  of  opal  glass  In  the  form  of  a  dish 
or  Shallow  cup  (sometimes  a  ring)  sus- 
pended  a  little  below  the  incandescent 
lamp  and  supported  either  from  the  lamp 
hulb  or  the  reflector.  If  closely  fitting  on 
the  hemispherical  tip  part  of  the  lamp 
they  ore  usually  called  lamp  capa  (see 
Caps.    lamp). 


EYE     TESTING     LANTERNS.— See     Op- 

thalometers.  also  Optical   test  charts,  elec- 
trically  Illuminated. 

EYELETS     FOR     ELECTRICAL     USE.— 
Metal    eyelets    are    used    in    electrical 


.-  holes 


■let  through  which  wires  may  be  drawn 
or  to  which  terminals  may  be  secured. 
Examples  of  this  are  on  relays  and  elec- 
tro-magnets, where  the  ends  of  the  bobbin 
are  perforated  and  fitted  with  eyelets  or 
with  an  eyelet  and  soldering  terminal  com- 
bined,   so   that    the    terminal) 


a   led  c 


i   the 
s-d  on  c 


WATERBTJRY  BUTTON  CO.,  THE,  935 
So.  Main  St..  Watorbury.  Conn.  Es- 
tablished  1812.     This   company    makes 

machinery,  and  Is  prepared  to  contract 
for  as  high  as  lOO.OOO-  per  day  per 
machine.  They  can  be  furnished  in 
practically  any  metal,  color  or  finish. 
Many  products  of  a  similar  nature,  for 
electrical  use.  such  as  terminals,  fee 
rules,   and   such   small   metal   parts  can 

color  or  finish.  ISee  entry  also  under 
"Insulation,  molded.  mfscel."  and  dis- 
play adv.  page  1388.) — Adv. 


EYNON-EVANS  CORP.— 16th  &  Clear- 
fleld  5ts..  Philadelphia,  Pa.  Manufacturer 
o(  Injectors,  ejectors  and  other  power  plant 
specialties. 

E-Z.— Trade  name  for  telephone  bracket 
manufactured  by  the  American  Electric 
Co.,    6101    S.    State   St.,    Chicago.    III. 

E.2 — Trade  name  for  welding  compound 
manufactured  by  the  Anti-Borax  Com- 
pound Co..  Fort  Wayne,  Ind. 

E   Z.— Trade  name  for  electric  hair  cut- 


Mfg. 


N. 


Philadelphia,  Pa. 

E.Z.— Trade    name   for  combination    hand 

onary     and      stationary     conduit 

lanurscturcd   by   the   Hend'.rson 

o..  Ampere,  N.  J. 

E-Z — Trade   name  for  electric   scrubbing 

and    polishing    machines    manufactured    by 

the    John    Herr    Mfg.    Co.,    44    N.    4th    St.. 

Philadelphia,   Pa. 

EZ-WAY.— Trade  name  for  electric  dish- 
washers, vegetable  parers  and  other 
kitrhen    equipment    manufactured    by   Red- 


.    Redm 
v.,  cedar  Rapids.   low; 
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E-Z  WIRE.— Trade  name  for  wiring  de- 
Ices  manufactured  by  the  Peerl-ss  Light 
■o„  663  W.  Washington  Blvd..  Chicago,  III. 


F. — Symbol  for  frequency  (f);  also  for 
electrostatic  field  Intensity  (F):  also  for 
magnetomotive  force,  but  In  this  case  us- 
ually the  old  English  form  F  is  used. 
— F.  Is  the  common  abbreviation  for  Fah- 
renheit when  giving  any  temperature  on 
the  Fahrenheit  scale;  sometimes  the  form 
Fahr.  Is  used. — F  is  also  the  chemical  sym- 
bol  for  the   element   fluorine. 

FA.— Trade  name  for  knife  switches, 
switchboards,  panel  boards,  steel  cabinets 
and  switchboard  fittings  manufactured  by 
the  Frank  Adam  Electric  Co.,  3660  Wind- 
sor PI..   St.  Louis,   Mo. 

FABER.— Trade  name  for  blowoff  valves 
manufactured  by  the  Elliott  Co.,  Frlck 
Bldg..    Pittsburgh,   Pa. 

FABRICATED  STEEL  PRODUCTS 
CORP.— Leetonla.  Ohio.  Manufacturer  of 
transformers,  tanks  and  structural  steel. 
Business  established  1917.  President  and 
general  manager,  H.  I.lndemann:  secretary. 
A.  S.  Keller:  treasurer,  V.  C.  Lambrecht. 
Main  office  and  factory,  Leetonia,  Ohio. 
Branch  office,  1102  park  Row  Bidg.,  New 
York.  N.  Y. 

FABRICS,  OILED,  INSULATING,— Thin 
white  cotton,  silk  or  linen  fabrics  are  fre- 
quently coated  with  two  or  more  applica- 
tions of  pure  linseed  oil  which  oxidizes  and 
forms  a  smooth  surface.  Occasionally 
heavier  fabrics,  such  as  duck,  etc..  are 
treated  In  the  same  way.  The  Insulating 
properties  are  dependent  upon  the  Im- 
pregnating oil  or  compound  used,  and  the 
dielectric  strengths  vary  from  23,600  to 
30,000  volts  per  mm.  for  duck,  29.600  to 
47.000  for  cotton,  49,000  to  64.000  fnr  linen, 
and  43.300  to  67.000  for  silk.  (Also  see 
Cloth   insulating,  miscellaneous). 


York.  N.  Y. 

Canadian  Westinghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sis..  Hamilton.  Ont..  Can. 

CHICAGO  MICA  CO..  11-21  Water  St.. 
Valparaiso,  Ind.  '■Champion."  (See 
'  display  adv.  page  1320.) 

Consumers  Rubber  Co.,  The.  1302  On- 
tario   St.,    Cleveland.    Ohio. 

Good  Mrg.  Co.,  160  N.  Wells  St.,  Chica- 
go. III. 

Mica  Insulator  Co..  68  Church  St.,  New 
York.    N.   Y.      "Empire." 

Mica  Insulator  Co..  Victorlaville,  Quo.. 
Can. 

Pittsburgh  Insulating  Co..  98-100  43rd 
St..   Pittsburgh,   Pa.      "Pico." 

Schoonmaker  Co..  A.  O..  88  Park  Pi.. 
New  York,  N.  Y.     "Aosco." 


Standard  Insulation  Co.,  Rutherford. 
N.  J.  .  "Slco." 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.   pages   1396-1402.) 

FA  BR  I KO I D . — Trade  name  for  leather 
substitute  for  car  curtains  and  upholstery 
material  manufactured  by  the  R.  I.  du 
Pont  de  Nemours  ft  Co..  Inc.,  Fabrlkold 
Division.  Wilmington.  Del. 

le    for   gears   and 
the  General  Elec- 
tric Co.,   Schenectady,  N.  Y. 

FACILE.— Trade  name  for  electric  milk 
testers  manufactured  by  D.  H.  Burrell  ft 
Co..  Inc..  Little  Falls.  N.  Y. 

FACTOR  OF  ASSURANCE.— See  Assur- 
ance,  factor  of. 

FACTOR  OF  SAFETY— A  term  express- 
ing the  safety  limit  to  which  materials  or 
machines  may  be  subjected.  It  is  wldelv 
used  In  alt  construction  work  and  Is  the 
ratio  of  the  theoretical  maximum  allow- 
able stress  lo  the  maximum  calculated 
stress  that  will  be  present  In  the  member 
under  normal  loads.  It  (s  often  a  number 
somewhere  between  2  and  6  for  beams, 
girders,  etc.,  In  construction  work.  In  wir- 
ing and  transmission  and  distribution  sys- 
tems It  Is  the  ratio  between  the  maximum 
breaking  stress  of  the  wire  and  the  maxi- 
mum tension  to  which  It  is  subjected  In 
any  particular  span. 

FACTORY  MUTUAL  CODE.— The  elec- 
trical rules  of  the  Associated  Factory  Mu- 
tual Fire  Insurance  Companies  are  sub- 
stantial ly  the  same  as  the  National  Elec- 
trical Code,  but  a  few  additional  require- 
ments have  been  applied  to  factory  work. 
In  publishing  the  rules,  however,  they  have 
been  supplemented  by  Illustration  a  and  ex- 
planatory notes,  which  aid  In  their  appli- 
cation by  the  Installer  and  the  inspector. 
A  general  analysis  of  the  requirements  of 
the  rules  Is  also  given.  These  rules  re- 
tain In  Class  D  the  detailed  construction 
and  test  requirements  for  electrical  fit- 
tings, devices,  etc.  The  twelfth  edition  of 
these  rules  was  published  in  1916  by  the 
Inspection  Department  of  the  Associated 
Factory  Mutual  Fire  Insurance  Companies. 
31  Milk  St.,  Boston,  Mass.,  the  changes 
of  1918  being  issued  as  n  supplement.  The 
1920  edition   will  appear  early  In  1921. 

FACTORY  SPECIAL— Trade  name  for 
tungsten  lamps  manufactured  by  the  Bet- 
talyt-  Incandescent  lamp  Co.,  Inc.,  366 
W.    15th   St.,   New   York,   N.   Y. 


FACT  RYLITE.— Trade  name  for  com- 
mercial lighting  fixture  manufactured  by 
the  Henkcl  A  Best  Co.,  122  S.  Michigan 
Ave..   Chicago.   II!. 

FAFNIR  BEARING  CO.,  THE.— New 
Britain.  Conn.  Manufacturer  of  ball  bear- 
ings. President.  Howard  S.  Hart;  vice- 
president,  B,  C.  Goodwin;  secretary.  Mau- 
rice Stanley;  treasurer,  Ellsha  H.  Cooper. 
Branch  offices.  1301  S.  Michigan  Ave..  Chi- 
cago. III.;  762  Whitney  Bldg.,  Detroit.  Mich.; 
916   Swetland   Bldg.,   Cleveland,   Ohio. 

FAHNESTOCK  ELECTRIC  CO — Bas' 
Ave.  ft  8th  St..  Long  Island  City,  N.  Y. 
Manufacturer  of  binding  posts,  battery  con- 
nectors. Ignition  switches  and  push  but- 
tons      '      '     ■ 

FAHRENHEIT 
lircvlated  F.  or  Fahr.     A  scale  of  tempera- 
tures In  general  use  In  this  country  and  In 
nd.     On   this  scale   the  boiling   point 


KnK: 


as  212°  and 
>f  ice  at  32*.  For  con- 
igrade  scale,  see  Centi- 
grade thermometer.  For  practically  all 
scientific  work  the  centigrade  scale  is  used. 

FAIRBANKS,  MORSE  ft  CO.— Chicago 
Hi.  Manufacturer  of  generators,  motors, 
oil  engines,  lighting  plants,  air  compressors. 
pumps,  etc.  President,  C.  H.  Morse.  Jr.; 
vice-presidents,  H.  J.  Fuller.  R.  H.  Morse, 
M.  H.  Hovey:  vice-president  and  treasurer. 
W.  E.  Miller;  vice-president  and  sales 
manager,  C,  W.  Pank;  secretary.  F.  M. 
Boughey.  Main  office.  900  S.  Wabash  Ave., 
ChlcHgo.  III.  Factories.  Belolt,  Wis.;  Three 
Rivers,  Mich.;  Indianapolis,  Ind.r  St.  Johns- 
bury.  Vt:  Moline.  III.  Branch  offices.  At- 
lanta. Ga.:  Baltimore,  Md.;  Boston,  Mass.; 
Cincinnati.  Ohio;  Cleveland.  Ohio;  Dallas. 
Tex.:  Denver,  Col.:  Des  Moines,  la.;  De- 
troit. Mich.:  Indianapolis,  Ind.;  Jackson- 
ville. Fin..;  Kansas  City.  Mo.:  Los  Angeles. 
CHI.:  Louisville.  Ky.;  Milwaukee.  Wis.: 
Minneapolis.  Minn.:  New  Orleans,  Lsu;  New 
York.  N.  Y.;  Omaha.  Neb.;  Philadelphia. 
I1*.;  Portland.  Ore.;  Salt  Lake  City.  Utah: 
San  Francisco.  Cal.:  Seattle.  Wash.;  Spo- 
kane. Wash.:  St.  Louis,  Mo.:  Stuttgart 
Ark.:  St.  Paul,   Minn. 

FAIRFACTS  CO.— 234  W.  14th  St..  New 
York.  N.  Y.     Manufacturer  of  electric  radl- 

FAIRFI  ELD— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter  Co.,  Fairfield,  Iowa. 
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blades  are  usually  made  to  measure  6,  8, 
9,  10,  12.  or  16  Ins.  across.  These  fans 
derive  their  name  from  the  (act  that  they 
are  adaptable  for  portable  use,  where  they 
may  be  set  on  a  desk  or  table,  or  mounted 
on  a  wall.  In  which  case  the  base  is  turned 
ho  as  to  become  a  mounting  bracket.  They 
are  made  for  a-C.  and  d-c.  circuits,  also 
universal  for  both,  and  for  all  standard 
voltages  from  32  to  260  volts.  In  small  (8 
and  8 -In.)  fans  there  often  is  but  one 
speed,  but  usually  the  speed  may  be  ad- 
Justed  to  any  one  of  three  or  even  more 
values  on  the  higher-priced  fans;  a  large 
variation  In  the  speeds  is  afforded  by  the 
different  manufacturers,  the  general  limits 
being  about  650  r.p.m.  minimum  and  2300 
maximum.  A  hinge  or  trunnion  Joint  Just 
above  the  base  usually  permits  the  fan  to 
be  turned  or  tilted  vertically  through  any 
angle  up  to  about  110°-  and  makes  possible 
the  wall  mounting.  On  some  of  the  larger 
fans  an  oscillating  mechanism  produces  * 
alow  and  even  oscillation  of  the  entire  fan 
body  through  an  arc  of  about  90°;  this 
mechanism  Is  usually  of  the  worm-gear 
type  driven  from  the  rotor  shaft;  vanes 
and  other  devices  to  secure  oscillation 
through  reaction  are  now  seldom  used,  al- 
though formerly  much  In  vogue.  Oscillat- 
ing fans  stir  the  air  In  a  much  wider  zone 
than  no nosci Hating  fans.  Commutator  type 
series  motors,  some  of  which  may  be  op- 
erated on  either  a-c.  or  d-c.  circuits,  are 
common,  although  many  of  the  larger  fans 
for  a-c.  circuits  use  an  Induction  motor. 
Manufacturers: 
Becker  Electric  Works,  8055  Lincoln  Ave., 

Chicago,  HI. 
Canadian  General  Electric  Co..   Ltd.,  212 

King   St..    W..    Toronto,    Ont.,    Can. 
Canadian    Westlnghouae    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
'■Westlnghouse." 
Century    Electric   Co.,    1827   Pine    St.,    St. 

Louis.   Mo.     "Century." 
Colonial  Fan  &  Motor  Co..  The,  Warren, 

Ohio.     "Colonial." 
Dayton   Fan    A   Motor   Co.,    Monument  A 
Meigs  Sts..  Dayton,   Ohio.     "Dayton." 
Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Ell*a- 

bethnort,  N.  J. 
Dilg    Mfg.    A    Trading    Co..    The,    27    E. 

125th  St.,  New  York,  N.  T.     "Acme." 
Eek   Dynamo  &   Motor  Co..   Mill  A   Main 

Sts..    Belleville.    N.    J.      "Hurricane." 

EMERSON  ELECTRIC  MFG.   CO.,  THE, 

2012-2032   Washington    Ave.,    St.    Louis. 

Mo.     "North  wind." 

Fidelity    Electric    Co.,    331    N.    Arch    St., 

Lancaster,  Pa. 
Fitzgerald    Mfg.    Co.,    Torrlngton,    Conn. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  C-E  standard  a-c  and 
d-c.  fans  are  made  with  four  blades, 
oscillating  or  non-oscillating,  in  9-inch, 
12-inch  and  16-inch  sizes.  These  fans 
are  furnished  to  operate  on  either  110 
i  alternating  current  with 
frequencies  within  the  range  of  25  to 
ycles.  Marine 
?  requires  that 


u  fan  r. 

absolutely      im- 


taily  enclosed   i 


^'n  prepared      to 

these  atmospheric  conditions, 
fans  for  marine  service  are  qu 
ration,    light    1 


tlent.     i 


id    dure 


The 


enclosed,     thi 

cage  are  heavily  enamel  to.  ana  the 
fan  blades  and  cage  are  or  brass,  thor- 
oughly lacquered.  These  fans  may  be 
readily  converted  from  desk  to  brack- 
et type.  They  are  arranged  for  three 
operating  speeds,  with  "off"  position, 
and  are  built  with  six  blades  In  non- 
oscillating  types.  They  can  be  fur- 
nished for  any  popular  voltage,  direct 
current.       See    adv.     pages    1203-1223.— 

Gilbert  Co..  The  A.  C,  Blatchley  Ave., 
New   Havsft,    Conn.      "Polar   Cub." 

Guarantee  Electric  Products  Co.,  110-112 
W.  40th  St..  New  York,  N.  Y.      "Guar- 


Hunter  Fan  A  Motor  Co.,  Fulton,  N.  Y. 

Kendrlck  A  Davis-  Co.,  Lebanon,  N.  H. 
"K.    A   D." 

Llndstrom,  Smith  Co.,  3212-3238  W.  Lake 
St..  Chicago,  111.  "White  Cross." 
"Breezer," 

Manhattan  Electrical  Supply  Co.,  Inc..  17 
Park   PL,    New   York.   N.    Y.      "Mesco." 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

Pittsburgh  Electric  Specialties  Co..  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
"Pittsburgh." 

Plant  A  Co.,  L„  434  E.  23rd  St.,  New 
York.    N.   Y.      ("De  Luxe"   decorative) 

Racine  Electric  Co..  Bridge  a  Ontario 
St..   Racine,  Wis. 

ROBBINS  A  MYERS  CO.,  THE,  Spring- 
held.  Ohio.  Robbing  A  Myers  fans  are 
made  in  oscillating,  no  n-osc  Ilia  ting, 
ceiling  and  ventilating  types  for  alter- 
nating and  direct  current  circuits.    The 


RAM   Oscillating  Fan 

oscillating  and  non- oscillating  fans  are 
made  In  the  light  weight  drawn  steel 
construction.  All  sizes  are  furnished 
from  8-ln.  to  16-in.  inclusive.  All  di- 
rect current  fans  can  be  supplied  in 
low  voltage  types  for  service  on  farm 
lighting  plant  circuits. — Adv. 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago.   HI.     "Aerofan." 

Star  Electric  Motor  Co..  Miller  St.,  A 
N.  J.  R.  R.  Ave.,  Newark,  N.  J. 

Sturtevant  Co.,  B.  F.,  Damon  St..  Hyde 
Park,    Boston,    Mass. 

Tecla  Co.,  Inc.,  Detroit,  Micb.  "Ventl- 
LJte." 

Thermo-Fan  Electric  Co.,  Inc.,  2  Colum- 
bus Circle,  New  York,  N.  Y  -Tri- 
plex." (Exclusive  distributor,  S.  O.  S. 
Electric  Sales  Co.,  2  Columbus  Circle. 
New  York,  N.  Y.)  , 

Tldeman  Electric  Mfg.  Co.,  Cairo,  111. 
"Menominee." 

WEST1NGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.  "Whirl- 
wind."    (See  display  adv.  pages  1395- 


FAN6,  ELECTRIC— The  t 
designate  a  fan  whose  bladi 
nently   attached   to  the  roto 


a  used  t 


;  are  two  general  di- 
visions of  fans,  namely  portable  and  sta- 
tionary. Portable  fans  are  made  In  a.  va- 
riety of  types  and  sites  and  are  Intended 
for  connection  to  the  ordinary  lighting 
circuit.  They  are  made  In  both  oscillating 
and  nonoscl Hating  types  and  with  blade 
sizes  ranging  from  5  to  IE  ins.  Stationary 
fans  may  also  be  divided  into  two  general 
groups,  namely  celling  and  column  fans, 
made  In  a  variety  of  styles  and  sizes,  and 
exhaust  and  ventilating  fans  for  both  light 
and  heavy-duty  service.  The  latter  are 
commonly  used  for  drawing  out  foul  or 
vitiated  air  or  for  furnishing  a  supply  of 
fresh  air  in  schools,  theaters  or  other  audi- 
toriums, and  In  factories,  mines,  etc. 

The  production  of  electric  fans  is  in- 
creasing at  a  rapid  rate  each  year,  due 
not  only  to  a  growing  appreciation  of  their 
comfort  and  health  value  In  warm  weather 

for  fans  during  all  seasons  or  the  year. 
During  1920  a  total  of  1,700,000  portable 
fans  were  produced,  their  retail  value  be- 
ing 126,000,000.  Exports  of  fans  for  1920 
were   valued   at   Jl.3fil.742. 

Early  Development  and  Uses.  The  em- 
ployment of  a  small  motor  for  rotating  fan 
blades  was  one  of  the  earliest  applications 
of  electric  power.  Electric -fan  develop- 
ment has  extended  over  a  period  of  nearly 
30  years,  during  which  time  there  has  been 
noteworthy  development.  The  perfection  of 
the  fractional -horse  power  fan  motor,  per- 
mitting of  any  desired  speed  regulation, 
and  absolute  quiet,  operation   has  resulted 

KS5 


in  the  widespread  adoption  of  the  fan  In 
the  home.  The  perfection  of  a  quiet  os- 
cillating mechanism  for  diverting  the  di- 
rection of  the  breeze  also  greatly  extended 
the   usefulness  of   the   fan. 

The  first  use  of  fans  was  In  offices,  which 
accounts  for  the  term  "desk  fan."  which 
designates  the  portable  type  designed  for 
standing  on  Its  own  upright  base.  Coin- 
cidently  the  celling  or  column  type  fan 
was  developed  and  extensively  employed  in 
restaurants,  hotel  lobbies  and  other  similar 
places,  it  being  found  to  provide  not  only 
relief  from  heat  but  an  effectual  means 
for  dispersing  files  and  other  insects. 

With  the  perfection  In  design,  the  use 
of  fans  in  homes,  hotel  sleeping  rooms, 
etc.,  increased  very  rapidly  until  today 
electric  fans  are  the  most  extensively  used 
-rotor-driven   portable  d-'" 


In  t 


r   of   r 


uses  have  been  found  for  the  portable  fan 
and  they  are  now  extensively  used  in  win- 
ter as  well  as  summer  and  In  factories  as 
well  as  in  homes  and  offices.  Among  the 
Important  new  uses  may  be  mentioned: 
clothes  drying,  facilitating  circulation  of 
heat   In  rooms   in   extremely  cold   weather. 

tntlng  accumulation  of  frost  on  glass 

""'•"' furnishing  draft  for  house- 

.- -— .    drying    fruit,    etc.    and    for 

drying  purposes  In  numerous  industrial 
operations. 

The  cooling  action  of  a  fan  may  be  ac- 
complished in  either  of  two  ways:  by  the 
Impact  of  cooler  air  on  the  skin  directly 
lowering  Its  temperature;  by  the  blowing 
of  relatively  dry  but  not  cool  air  over  the 
perspiration  on  the  skin  which  causes  the 
moisture  to  be  evaporated,  thereby  ex- 
tracting from  the  skin  the  heat  necessary 
to  effect  this.  This  latter  principle  is  also 
used  in  drying  clothes,  vegetables,  fruit, 
paper,  leather,  wool,  etc.,  by  merely  di- 
recting the  artificial  breeze  upon  the  arti- 
cles. To  facilitate  drying,  fans  sometimes 
have  special  electric  heating  colls  to  per- 
mit blowing  a  warmed  breeze.  (See 
Driers.) 

A  very  Interesting  experiment  showing 
that  air  quality  Is  actually  Improved  by 
'he  action  of  a  fan  without  the  intro- 
duction of  additional  air  was  performed  8 
nr  9  years  ago  by  Dr.  Leonard  Hill  in 
England.  Some  men  were  placed  in  » 
n^aled  enclosure  and  after  a  time  became 
dtoway  and  languid,  but  when  an  electric 
fan  was  operated  to  stir  the  air  in  the 
room    these    111    effects    were    observed    to 

With  the  development  of  heating  and 
ventilating  practice  the  use  of  electric 
ventilating  and  exhaust  fans  gained  Im- 
petus. Especially  has  there  been  develop- 
ment In  the  use  of  fan  equipment  in  mo- 
tion-picture theaters,  schools  and  other 
locations  where  people  assemble  in  large 
numbers.  Elaborate  ventilating  systems 
are  now  available,  permitting  of  securing 
any  predetermined  number  of  complete  air 
changes,  and  In  connection  with  artificial 
heating  and  cooling  equipment  any  pre- 
determined  degree    of  temperature   can   be 

FANS,  EXHAUST  OR  VENTILATING. 
FACTORY,  KITCHEN,  ETC.— Exhaust  or 
ventilating  fans,  as  the  name  Implies,  are 
used  to  exhaust  dust,  hot  or  foul  sir,  gases, 
acid,  dye  and  paint  fumes,  etc.,  from  a 
room  or  enclosure.  They  are  Usually  ar- 
ranged for  mounting  In  a  wall  opening, 
transom  or  upper  half  of  a  window  and 
exhaust  directly  Into  the  open  air.  Sizes 
varying  rrom  10  to  72  Ins.  In  diameter  are 
made,  the  larger  sizes  being  used  for  ex- 
hausting large  rooms  and  In  various  In- 
dustrial processes,  such  as  drying  leather, 
wool,  cotton,  paper,  etc.  Six  blades  are 
generally  used  on  the  12  and  IE- In.  sizes, 
which  are  by  far  the  most  common.  The 
motor  is  usually  supported  by  a  bracket 
extension  of  the  fan -enclosing  ring.  A-c. 
motors  of  the  Induction  type  and  d-c.  series 
motors,  with  adjustable- speed  regulators, 
provide  quite  a  range  In  the  volume  of  air 
exhausted  per  minute.  If  there  Is  much 
dust,  moisture,  or  corrosive  fume  In  the  air 
being  exhausted,  the  motor  may  be  en- 
tirely enclosed  or  put  into  a  separate  com- 


"Sirocco,"    "ABC," 

Barney  Ventilating  Fan  Works,  15-27 
Haverhill    St.,    Boston,   Mass. 

Batterman-Truitt  Co.,  7H-738  W.  Mon- 
roe St.,  Chicago,  III.     "Autovent." 
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Becker     Electric     Works,     1065     Lincoln 

Ave,   Chicago,    111. 
Berry  Fan   Co.,  A.  Hon,  28  Blnford  St., 

Boa  to  ii.   Mass.     "Berry." 


St.,  New  York,  N.  T.    "Deane." 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo,   N.    Y.     "Buffalo." 

Canadian  Blower  &  Forge  Co.,  Ltd.,  The, 
Kitchener,  Ont.,  Can.     "Conoidal." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King    St.,    W.,    Toronto,    Ont.,    Can. 

Canadian  Sirocco  Co.,  Ltd.,  Windsor, 
Ont.,  Can.     "Sirocco." 

Canadian  Westinghouse  Co.,  Ltd.,  Sun- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
'  ■  Westlnghouse. " 

Centrifugal  Fan  Co.,  9-15  17th  Ave.,  New- 
ark. N.  J.     "Four  Leaf  Clover." 

Century  Electric  Co.,  1S27  Pine  St.,  St. 
Louie,  Mo.     "Century." 

Champion  Blower  ft  Forge  Co.,  The. 
Lancaster,   Pa.      "Champion." 

Colonial  Pan  A  Motor  Co.,  The,  War- 
ren,  Ohio.     "Colonial." 

Dayton  Pan  ft  Motor  Co.,  Monument  & 
Meigs  Sts..  Dayton.  Ohio.     "Dayton." 

Dlehl  Mfg.  Co.,  The,  Trumbull  St..  Eliza- 
bethport.  N.  J. 

Eck  Dynamo  &  Motor  Co.,  Mill  A  Main 
Sts..  Belleville,  N.  J.     "Hurricane." 

Eclipse  Air  Brush  Co..  79  Orange  St., 
Newark,  N.  J,     "Eclipse." 

Electric  Blower  Co.,  352  Atlantic  Ave., 
Boston,  Mass.     "Marvel." 

EMERSON  ELECTRIC  MFC.  CO.,  THE, 
2012-2082  Washington  Ave..  St.  Louis, 
Mo. 

Fidelity  Electric  Co.,  381  N.  Arch  St., 
Lancaster,  Pa. 

Garden  City  Fan  Co..  332  S.  Michigan 
Ave..  Chicago,  111.  "Cyeloldale",  "Gar- 
den City." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.  David- 
^Mijk.  son  and  Ventura  fan 
/SPH^sV  outfits  made  In  self- 
Jr  IMk  contained  units  for 
ammmmmwjTAsT  ■  both  alternating  anil 
i^H  ■&<■  direct  current  stand- 
^^H  ^^h^H  ai'd  voltages,  rang- 
^■^■■H  ^^B  Ing  In  sixes  from 
^^^B  ia«  to  48  In.  with 
^if-f-f-W  capacities  from  760 
^aw^        to  -26,900    CU.    ft    Of 

(Bulletin  41801.)     See  adv.  pages  1201- 

1223.— Adv. 
Globe    Electric    Co.,     8340    Stony    Island 

Ave.,  Chicago,  III. 
Hersh    Bros.    Co.,    Allen  town.    Pa.      "Le- 
high." . 
Hunter  Fan  A  Motor  Co.,   Fulton, T*.    Y. 
Ilg     Electric    Ventilating;    Co.,     Crawford 

Ave.   A  Dlversey  Blvd.,   Chicago,   nl. 
Indiana    Fan    Co.,    40    E.    South    St.,    In- 
dianapolis, Ind.  *■ 
Johnson  Pan  ft  Blower  Co.,  11G  S.  Clin- 
ton St.,   Chicago,   III. 
Kimble   Electric   Co.,    824-48    N.    Western 

Ave.,  Chicago,  ni.     "Kimble." 
Mason    Regulator    ft    Engineering     Co., 

Ltd.,    The,    186-68    Dagenals    St..    Mon- 
treal, Que.,  Can. 
Massachusetts    Blower    Co.,    Howard    St., 

Water  town,  Maas.     "Massachu  setts." 
MECHANICAL  APPLIANCE  CO.,    THE, 

Milwaukee,  Wis.     "Watson." 
Newark  Cornice  A  Skylight  Works,  9-16 

17th  Ave.,    Newark,   N.  J.      "Four  Leaf 

Clover." 
New  England  Ventilating  A  Heating  Co., 

928   Manton  Ave.,  Providence,   R.  I. 
PEERLESS     ELECTRIC     CO.,     Warren, 

Ohio.      "Peerless."      (See   display   adv. 

page  1308.) 
Perkins  A  Son,  Inc.,  B.  F..  2  Crescent  St., 

Holyoke,    Mass. 
Pullman  Ventilator  ft  Mfg.  Co.,  York,  Pa. 

"Pullman." 
Pyle  National  Co.,   The,   1834  N.   Koatner 

Av.,    Chicago,    111. 
ROBBINS    ft    MYERS    CO.,     THE,    La- 

gonda    Ave.    A    Leah    St,,    Springfield, 

Ohio.      "R  A   M." 
Russell  Electric  Co.,  140  W.  Austin  Ave., 

Chicago,  m.     "Aerofan." 
BPRAGUE      ELECTRIC       WORKS      OF 

GENERAL  ELECTRIC  CO..  527-531  W. 

14th  St.,  New  York.  N.  Y.    (See  display 


c  Motor  Co.,  Miller  St   A  N. 


J.  R.  R.  Ave.,  Newark,  N.  J.     "Star.' 
Sturtovont  Co..   B.   F'.,   Damon  St.,   Hyde 

Park,   Boston,   Mass. 
Tideman   Electric    Mfg.    Co.,    Cairo,    III. 
WBSTINGHOUSE    ELECTRIC    A    MFG. 


CO.,   East   Pittsburgh,    Pa.      (See   dis- 
play adv.   pages   1396-1402.) 
Wing  Mfg.    Co.,    L.    J..    382    W.    13th   St., 

New  York,  N.  Y.  "Wlng-Scruplex." 
FANS,  EXHAUST  OR  VENTILATING, 
SCHOOL,  THEATER  AND  OTHER  AU- 
DITORIUM.—Auditorium  ventilation  us- 
ually requires  a  larger  and  more  powerful 
fan,  though  one  of  similar  type  as  for 
factory  and  kitchen  use  described  above. 
These  fans  are  often  Installed  In  pent 
houses  on  the  roof  and  connected  by  ex- 
haust ducts  with  the  auditorium  or  other 
large  room  being  ventilated.  The  term 
ventilating  fan  la  also  applied  to  motor- 
driven  fans  of  large  slxe  that  are  used  to 
force  air  through  steam  heating  coils  and 
sometimes  also  through  air  washers  so  as 
to  supply  ventilating  air  at  the  proper 
temperature  and  humidity. 
Manufacturers: 

Batterman-Truitt  Co.,   TS8-738   W.   Mon- 
roe St.,  Chicago.  III.     "Autovent." 
Becker  Electric  Works.  3066  Lincoln  Ave., 

Chicago,   HI. 
Berry  Fan  Co..   A.  Hun.   28  Blnford  St., 

Boston,  Mass.     "Berry." 
Buffalo    Forge    Co.,    490    Broadway,    Buf- 
falo.  N.   Y.     "Buffalo." 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,  W.,  Toronto,  Ont,  Can. 
Canadian    Westing-house    Co.,    Ltd..    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont,  Can. 
"  West  1  nghouse. " 
Century   Electrfc  Co.,   1827  Pine  St..   St. 

Louis.    Mo.      "Century." 
Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Ellxa- 

bethport,  N.  J. 
Electric   Blower   Co.,    252    Atlantic   Ave., 

Boston.    Mass.      "Marvel." 
EMERSON  ELECTRIC  MFG.  CO..  THE, 
2012-2032   Washington    Ave.,    St.    Louis. 
Mo. 
Fidelity   Electric   Co.,    881   N.    Arch    St. 

Lancaster,  Pa. 
Garden    City    Fan    Co..    822    S.    Michigan 
Ave.,  Chicago.  El.     "Cyeloldale",  "Oar- 
den  City." 
Globe  Electric  Co..  6340  Stony  Island  Ave., 

Chicago,   HI. 
Hersh   Bros.   Co.,   Allenlown.    Pa.      "Le- 
high." 
Hunter  Fan  A  Motor  Co.,  Fulton,  N.  Y. 
Ilg    Eleotrlc    Ventilating    Co..     Crawford 

Ave.    A    Dlversey   Blvd..    Chicago,    I'l, 
Johnson   Fan  A  Blower  Co.,  115   S.  Clin- 
ton St.,  Chicago,  in. 

Kimble    Electric    Co..    634-46    N.    Western 

Ave.,   Chicago,   lit.     "Kimble." 
Massachusetts    Blower    Co..    Howard    St., 

Water  town.   Mass       "Mnssachu  setts." 
'  MECHANICAL  APPLIANCE  CO.,    THE. 

Milwaukee  Wis.     "Watson." 
New  England  Ventilation  ft  Heating  Co.. 

928  Manton  Ave.,  Providence,  R.  I. 
Newark  Cornice  A   Skylight  Works.   9-16 

lTth  Ave.,   Newark,   N.   J.      "Four  Leaf 

PEERLESS     ELECTRIC      CO.,      Warren 
Ohio.      "Peerless."      (See   display   adv. 
page  1808.) 
Perkins    A    Son,    Inc..    B.    F.,    2    Crescent 
St.  Holyoke,  Mase.  ii 

ROBBINS  ft  MYERS  CO..  THE.  La- 
gonda  Ave.  ft  Leah  St.  Spring  field. 
Ohio.  "R  ft  M." 
SPRAGTTE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-K31  W. 
J4th  St.,  New  York.  N.  Y.  (See  display 
adv.  pages  1808-1307.) 
Sturtevant  Co.,   B.  F.,  Damon   St..  Hyde 

Park.   Boston,   Mass. 
WESTINGHOURE    ELECTRIC    ft    MFG. 
CO.,   East   Pittsburgh.    Fa.      (See   dis- 
play adv.  pages  189 S -14 02.) 
Wing  Mfg.    Co.,    L.    J..    863    W.    13th    St, 

New  York,  N.  Y.  "Wing- Scruple*." 
FANS,,  GYRATING.— 'Gyrating  fans 
which  may  be  either  for  celling  or  column 
mounting,  produce  a  continuous  flow  of  air 
outward,  the  direction  of  the  flow  con- 
tinually gyrating  about  the  central  axis. 
When  properly  placed,  they  produce  a 
periodic  movement  of  the  air  In  nearly  all 
parts  of  a  room  of  medium  size.  They 
consist  of  two  self-contained  fans,  dia- 
metrically opposite,  the  motor  of  one  be- 
ing geared  to  a  central  mechanical  drive. 
which  causes  a  slow  steady  revolution  of 
the  entire  unit  about  the  vertical  axis 
of  support.  The  fane  may  often  be  ad- 
Justed  to  blow  In  a  horizontal  direction  or 
at  an  angle  below  horizontal. 


Manufacturers: 


"Westlnghoi: 

National  Screw  A  Tack  Co.,  The,  AB 
Products   p  Division.     Cleveland,     Ohio. 

N1w1.r\Cor,,fS!  *  Skylight  Works,  9-1S 
17th  Ave.,   Newark,   N.   J. 

WESTINGHOUSB*  ELECTRIC  A  MFG 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1396-1402.) 

FANS,  MINE  AND  OTHER  HEAVY 
DUTY  VENTILATINQ—These  are  very 
Urge,  substantial  fans  used  for  ventilating 
purposes  for  mines,  large  buildings,  shop* 
etc.,  where  noxious  odors  or  gases  are 
present  and  should  be  removed.  They 
are  usually  of  heavy  construction  cast 
Iron  frames  being  used  In  soma  nu>  n„ri 
the  blades  being  made  of  heSy  TtK      In 

m**,^"  the  b,adbB  "*  °'  lftr*e  """"be" 
and  they  are  arranged  close  together  to 
form  a  multlvane  drum  or  cylinder.  Other 
i$2£i  ?""  have  a  "nailer  number  of 
™e'  and  are  made  In  disk  form  with 
the  blades  nearly  overtannln^  in  n™n 
tically  all  these  large  ftSitS  blgdiTgr. 
secured  to  a  ring  on  the  outer  edge 

Large  fans  of  this  type  are  usually 
arranged  for  direct  motor  drive,  although 
they  may  also  be  driven  by  a  belt  In 
addition  to  their  use  as  ventilating  fans 
SS  f™  sometimes  used  in  connection 
with  heated  air;  In  this  case  they  are 
placed  near  the  heating  coils.  Mine  fans 
ure  generally  mounted  on  the  surface  In  a 
compact  weatherproof  housing  leading  di- 
rectly to  a  special  ventilating  shaft. 

Manufacturers: 

American  Blower  Co.,  Detroit,  Mich, 
Sirocco. 

Batterman-Truitt  Co..  738-738  W.  Mon- 
roe St..  Chicago,  Hi.     "Autovent  " 

Buffalo  Forge  Co.,  490  Broadway,  Buf- 
falo. N.  Y.      "Buffalo." 

Canadian  General  Electric  Co.,  Ltd.  212 
King  St.,   W.,   Toronto,   Ont.,   Can. 

Canadian     Sirocco     Co.,     Ltd.,     Windsor 


bethport  N.  J. 
Garden   City  Pan   L  „ 

A™,^Chloago,  111.    ':Cycfoidale".'"a'ar- 


Co.,     Beacon, 


den'city!"^ 

Oreen     Fuel     Econom 

N.    Y. 
Ilg    Electric    Ventilating    Co.,     Crawford 

Ave.   A  Dlversey  Blvd..   Chicago,   m. 
Jeffrey    Mfg.    Co.,    1st    Ave.    A    4th    3t 

Columbus,    Ohio.      "Straltflo." 
NiW.a.rkA Cornloe  *  Skylight  Works.   9-15 

17th  Ave.,  Newark,   N.  J.      "Four  Leaf 


Park,  Boston'.  Mass.* 

Wing  Mfg.   Co.,  L.  J., 

New  York,  N.  Y. 


i  W.   13th  St.. 


FANSTEEL      PRODUCTS     CO.,      INC.— 

North  Chicago,  lit  Manufacturer  of  Igni- 
tion colls  and  molybdenum  .sheet  and  wire, 
contact  points  and  other  electrical,  steel 
and  chemical  products.  President  Law- 
rence R.  Wilder;  vice-president,  James  M. 
Troxell;  secretary,  John  C.  Baker;  treas- 
urer, Emory  H.  Wilder:  sales  manager, 
J.  Ml  Troxell.  Main  office  and  factory. 
North  Chicago.  El.  Branch  offices.  De- 
troit, Mich.,   and  IS  Park  Row,   New  York, 

FARAD.— The  practical  unit  of  capaci- 
tance la  called  farad,  which  Is  a  contrac- 
tion of  the  name  Faraday.  A  farad  is 
the  capacitance  of  a  condenser  which  is 
charged  by  one  coulomb  to  a  difference  of 
potential  of  one  volt  Thla  is  a  rather 
large  unit  and  the  microfarad,  which  Is 
0.000001  of  a  farad,  is  the  more  commonly 
used  unit  In  radio  work  a  much  smaller 
unit  a  mtcromlcrofarad,  Is  often  used. 
A  farad  Is  equal  to  10-"  absolute  electro- 
magnetic units  (abfarada). 

FARADAY.— A  unit  named  after  the  real 
founder  of  the  quantitative  science  of  elec- 
trolysis, being  the  number  of  ampere-sec- 
onds or  coulombs  which  liberates  one 
gram -equivalent  weight  of  an  element,  on 
the  basis  of  the  chemical  equivalent  of 
oxygen=8.  According  to  the  most  accu- 
rate determinations  this  Is  98,494  coulombs, 
with  a  possible  error  of  +  or  —  10  cou- 
lombs, so  it  is  usually  rounded  out  to 
00,600-      This    means    that    98,800    coulombs 
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FARADAY.— Trade  name  for  electric 
signaling  apparatus  manufactured  by  Stan- 
ley A  Patterson.  14  Hubert  St..  New  York. 
N.  T. 

FARADAY    CO.,    THE 74*.    Chanel    St.. 

New  Haven,  Conn.  Manufacturer  of  elec- 
tric ovens,  heaters  and,  signaling  systems- 
President.  Fred  C.  Boyd;  secretary,  C.  F. 
Lit  tie  John;  treasurer.  S.  C.  Morehouse. 

FARADAY,  MICHAEL.  —  An  English 
chemist  and  physicist  noted  for  his  Investi- 
gations In  electricity,  magnetism  and  elec- 
trochemistry. He  was  born  at  Newing- 
ton.  Surrey.  In  1791.  and  died  at  Hampton 
Court  In  1187.  Receiving  but  little  school 
education,  he  waa  early  apprenticrd  to  a 
bookbinder,  In  whose  establishment  some 
scientific  books  fell  Into  his  hands.  These 
he  read  with  such  Interest  that  It  led  him 
to  forthwith  devote  himself  to  the  study 
of  chemistry  and  physics.  He  attended 
the  lectures  of  Sir  Humphrey  Davy,  at  the 
Royal  Institution,  London.  In  1812.  and  In 
the  following  year  was  appointed  assistant 
to  Davy.  He  then  took  up  extended  ex- 
perimental work  In  various  subjects.  In 
1820  he  discovered  the  chlorides  or  carbon 
and  In  18J1  the  mutual  Interaction  or  the 
magnetic  pole  and  an  electric  current. 
This  had  been  preceded  by  the  experiments 
of  Oersted,  who  found  that  a  current  would 
deflect  a  magnetic  needle.  Faraday  showed 
that  a  magnet  could  continuously  move  a 
conductor  carrying  a  current,  which  led  to 
the  Invention  of  the  electric  motor.  In 
1831.  he  published  a  series  of  papers  on 
his  researches  In  electricity  where  his  dis- 
covery of  electromagnetic  Induction  was 
described.  This  Is  the  fundamental  prin- 
ciple employed  In  electric  generators  and 
transformers.  He  also  made  extended  In- 
vestigations In  electrolysis  and  formulated 
the  quantitative  laws  of  electrolytic  action. 
He  discovered  the  deflection  of  light  by 
a  magnet  and  also  the  magnetic  effect  of 
a  field  upon  flames.  In  1831,  he  was  ap- 
pointed professor  of  chemistry  at  the  Royal 
Institution,  London,  wr-t  ■■"--'■■  " 
until  his  death.  In  his  nonor  in 
capacitance  Is  called  the  farad,  ai 
Of  electrolytic  action  the   faraday. 

FARADAY'S    CUBE— A    cube 
Faraday  for  experimental  purposes 

that   there    Is   not   a   field   of    

force  Inside  of  a  hollow  conductoi 
cube  was  a  very  large  one  and  coveren 
all  over  Its  surface  with  tin  foil.  The  foil 
was  heavily  charged  with  electricity,  but 
It  was  Impossible  to  detect  any  electrical 
field    on    the    inside    by    very    sensitive    ln- 

FARADAY'S  LAWS— The  quantitative 
laws  of  electrolysis.  (1)  The  amount  of 
an  element  or  compound  produced  by  elec- 
trolysis depends  only  on  the  amount  or 
electricity  flowing,  and  Is  not  primarily  de- 
pendent upon  the  slie  of  the  electrodes, 
their  distance  apart,  the  concentration  of 
the  electrolyte  or  Its  temperature.  <2) 
The  amounts  of  different  elements  or  com- 
pounds produced  or  decomposed  by  the 
same  amount  of  electricity  are  proportional 
to  their  chemical  equivalent  weights.  The 
first  law  corrected  previous  errors  which 
ascribed  the  amount  of  electrolysis  to  va- 
riations In  the  four  factors  mentioned. 
The  second  law  showed  that  chemically 
equivalent  weights  of  elements  or  com- 
pounds were  electrically  equivalent,  In  that 
they  required  equal  quantities  of  electricity 
to  produce  or  to  decompose  them.  Thl 
amount  (measured  in  coulombs  per  grai 
weight  of  chemical  equivalent)  Is  no' 
called  the  Faraday,  which  see. 

FARADIC— A  term  used  largely  by 
manufacturers  of  medical  batteries  and 
other  elect  roth  era  peu  tic  apparatus  Ir 
speaking  of  Induced  electric  currents  ob- 
tained from  their  machines.  It  merely  re- 
fers to  the  current  obtained  from  en  Induc- 
tion coll.  and  such  terms  as  faradlc  cur- 
rent, machine,  battery,  coil,  adapter,  etc. 
refer  to  the  various  apparatus  used  In  It( 
production. 

FARADMETERS  AND  MICROFARAD 
METERS.— Instruments  used  to  measure 
the  value  of  unknown  capacitances.  At 
the  capacitance  (or  electrostatic  capacity! 
Is  always  of  such  value  as  to  be  expressed 
In  microfarads,  the  term  faradmeter 
simply  one  of  convenience,  and  all  of  these 
'      *-■  i    really    mlcrolaradmi 


They  are  used  principally  for  determining 
the  capacitance  of  telephone,  telegraph 
and  power  lines  and  cables,  and  for  cali- 
brating or  checking  the  capacitance  of  con- 
densers. One  form  of  meter  Is  a  direct- 
reading  Instrument  which  indicates  the  un- 
Ldtance  directly  on 


.    voltm 


It   ( 


slats  of  a  method  of  balancing  the 
through  the  unknown  capacitance  n  git  m  hi 
that  through  a  standard  condenser  con- 
nected In  parallel  with  It.  A  movlng-coll 
element  similar  to  a  wattmeter  clement 
takes  up  a  position  with  respect  to  the 
field  colls  so  as  to  Indicate  the  value  ol 
the  capacitance  which  determines  the  cur- 
rent flow.  Other  Instruments  for  the  same 
purpose  utilize  the  bridge  method  of  deter- 
mining capacitance.  They  consist  of  i 
Whoatstone  bridge  with  two  resistance 
arms  and  two  condenser  arms,  one  being 
the  unknown.  The  bridge  must  be  bal- 
anced to  determine  the  unknown  value 
and  this  Is  accomplished  by  using-  cither 
a  galvanometer  or  a  telephone  receiver  tc 
tell  when  the  current  Is  sero.  These  in- 
struments are  not  as  conveniently  used  be 
the  direct -reading  Instruments.  r,ut  mav  bf 
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'    is 


portable 

pacltance  ranging  from  0.00(1.001  mfd. 
to  1  mfd.  It  has  a  scale  about  1*  in, 
in  length  marked  from  I  to  10  and  di- 
vided into  100  divisions.  A  switch  hav- 
ing 5  points  Is  provided  which  multi- 
plies the  scale  reading  by  0.00001.  0.OO01, 
0.001.  0.01.  0.1.  A  small  rheostat  Is  also 
provided  for  adjusting  the  resistance 
of  the  circuit.  The  Interrupted  current 
for  measuring  purposes  Is  produced  by 
a  high  tone  buzzer  and  2  dry  cells.  The 
frequency  can  be  varied  by  an  adjust- 
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.    ...  j  approximately   12x 

1IW*9W    Ins.    and   all   apparatus  except 

the  telephones  is  contained  In   It.   See 

adv.  pages  1203-1223— Adv. 

LEEDS    ft    NORTHRUP   CO..    4901    Sten- 

ton  Ave.,   Philadelphia.  Pa. 
Weston        Electrical        Instrument        Co.. 

Waverly   Park.    Newark,   N.  J. 
FAR  ADO  ID— Trade    name    for    porcelain 
Insulators    manufactured    by    the    Westing- 
house  Electric  &  Mfg.  Co..  East  Pittsburgh, 
Pa. 

FA  RADON. —Trade  name  for  condensers 
manufactured  by  the  Wireless  Specialty 
Co..  C  &  Fargo  9ts.,  Boaton^*lass. 

FARIES  MFO.  CO— Decatur.  HI.  Manu- 
facturer of  portable  electric  lamps.  lighting 
fixtures,  shades,  etc.  Business  established 
1880.  President  and  treasurer.  E.  P.  Irv- 
ing; vice-president,  W.  E.  Surfac?:  sec- 
retary and  sales  manager,  W.  J.  Oradv. 
Main  office  and  factory.  Decatur.  111. 
Branch  office.  740  State-Lake  Bldg..  Chi- 
cago. III.  Sales  representative,  Harry  Pick- 
stiardt,   98  Park   PI..   New  York.    N.    Y. 

FARM  L  I  O  H  T  1  N  O  AND  POWER 
PLANTS— These  are  seir-contalned  gen- 
erating plants  for  Installation  on  farms.  In 
country  residences,  schools,  churches  and 
other  buildings  located  In  rural  districts 
remote  from  the  lines  of  electric  light  and 
power  companies.  The  demand  of  farmers 
for  the  convenience  and  safety  of  electric 
lighting  and  small  motor-driven  machines 
has  been  met  by  these  plants  that  are 
.lly    designed    to    supply    direct 


t  for 


)  for 


Icsl  appliances,  pumps  and  other  small 
iarm  or  dairy  machinery.  It  Is  estimated 
that  there  are  now  In  use  in  the  United 
States  about  350.000  of  these  farm  electrical 
plants,   practically  all  of  which   have  been 


rd   or   control    panel;   a   storage   battel 
lso  provided  In   most   plants,  but  is  not 
olutely  essential.      The  engine  Is  almos- 
irlably  of  the   internal-combust  Ion    lypt 
is    to  dispense   with    need    for  a   boiler: 
er    gasoline    or    kerosene    Is    used 
Simplicity  and  ruggedness  are  usi 
ed    at    in    the    engine,    sometimes    i 
■ting    Is    arranged    for    by    having    .... 
1  as  a  starting  motor  supplied 
from   the   bat' 


glne  Is  either  directly  connected  or  belted 
to  the  generator.  In  the  latter  case  some- 
times mounted  on  a  separate  base,  or  even 
on  skids,  if  it  Is  intended  to  move  It  to 
the  vicinity  of  other  belt-driven  machinery 
when  the  generator  Is  not  In  service.  Oc- 
casionally stationary  engines  have  two  pul- 
leys, one  for  the  generator  and  the  other 
for  driving  other  farm  machinery  nearby. 
The    engine   slae    usually    ranges    from    1W 


'%    t 
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usually  shunt  wound,  as  these  are  simple, 
require  no  exciter  and.  when  a  load  bat- 
tery is  used,  must  be  direct  current.  When 
a  battery  Is  used  it  Is  very  desirable  that 
its  capacity  be  obtained  by  a  rather  small 
number  of  cells  of  fair  size  than  by  a  large 
number  of  small  size.  To  use  a  standard 
circuit  pressure  of  110.  115  or  120  volts 
would  require  a  storage  battery  of  60  to 
67  cells  of  the  ordinary  lead  type  whose 
discharge  voltage  ranges  from  £.0  to  l.S 
volts.  A  battery  of  so  many  cells  would 
very  probably  not  receive  as  good  care  as 
one  of.  say.  15  to  IS.  For  this  reason  IS 
cells  (of  lead  type)  Is  the  most  common 
battery  group  used;  the  nominal  circuit 
voltage  Is  practically  standardized  at  32 
volts  for  battery-using  plants,  each  cell 
being  roughly  rated  at  2  volts.  The  gen- 
•oltage  must  be  capable  of  adjust- 
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... .  used  there  Is  no  reason  why  stum 
voltage  should  not  be  used,  therefore,  the 
generator  Is  of  standard  110  to  120-volt  rat- 
ing. There  are  marked  advantages  In 
using  this  voltage  in  that  the  wiring  of  the 
circuits  need  not  be  as  large  as  for  32 
volts;  power  can  be  supplied  to  outlying 
buildings  with  much  less  line  loss;  motor- 
driven  appliances,  flatlrons  and  other  labor- 
saving  electrical  devices  and  machines  can 
be  more  readily  and  satisfactorily  used:  all 
lamps,  motors  and  other  devices  are  of 
standard  voltage  and  need  hot  be  changed 
If  power  Is  later  bought  from  an  electric 
light  and  power  supply  system.  On  the 
other  hand,  unless  an  auxiliary  battery  Is 
provided,  the  plant  must  be  run  whenever 
current  is  wanted  for  even  a  single  lamp. 
In    load    rating   the   generators   range    from 


ending 
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number  or  lamps  and  other  appliance 
be  supplied,  and  whenever  the  battery  Is 
likely  to  be  charged  while  the  generator  Is 
also  supplying  the  maximum  load. 

When  .a  load-carrying  storage  battery 
Forms  part  of  the  outfit  it  Is  most  com- 
monly a  l«-cell  lead  battery  and  It  may  be 
either  of  the  stationary  type  with  glass  Jar 
and  sand-filled  tray  for  each  Individual 
cell,  or  of  the  electric  vehicle  type  with 
rubber  Jars  and  group  trays  holding  4  to 
8  cells;  the  latter  gives  a  more  compact 
arrangement.  The  capacity  of  the  battery 
depends  on  the  loud  It  Is  expected  to  carry 
white  the  generator  is  not  running.  In 
some  cases  this  Is  merely  the  lighting  load 
during  a  single  evening  or  night:  In  others 
the  battery  has  to  be  capable  of  carrying 
the  entire  load  for  2  or  1  full  days,  so 
that  the  generator  need  not  be  run  more 
than  4.  1  or  2  times  a  week.  Some  re- 
serve capacity  Is  always  desirable  Tor  cases 
when  the  engine  Is  out  of  order.  During 
charge   the   generator  voltage   must   rise   to 

the  battery.  To  prevent  excessive  voltage 
from  burning  out  any  lamps  that  may  be 
"■     load- 


Is 


jvided 


toad    circuit    so    that    the 
mains    fairly    constant;    these    latter    ceils 
are    usually    skeleton    cells    without    active 
material  on  their  grids. 

The    switchboard    equipment    depends   on 

automatic,  on  which  question  there  is  con- 
siderable difference  of  opinion  among  the 
many  manufacturers  of  these  plants.  The 
board  Is  simplest  if  the  plant  Includes  no 
automatic  features,  but  must  be  started, 
slopped    and    regulated    by   hand.      If   there 

a  zero-center  battery  ammeter,  voltmeter. 
field    rheostat,    knife    switches,    fuses    and 

tect  the  battery  from  discharging  back 
through  the  generator  in  case  the  latter's 
voltage  falls  during  charge  due  to  engine 
other  cause.    In  full  a 
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Plants,  an  ampere-hour  meter  of  the  con- 
tact-closing type  Is  often  provided  to  ter- 
minate the  charge  and  shut  down  the 
engine  when  the  battery  fs  fully  recharged. 

I  he  battery  reaches  a  certain  point  on 
discharge.  The  engine  is  started  by  the 
generator  acting  as  a  starting  motor  draw- 
ing its  current  momentarily  from  the  bat- 
tery. Plants  that  have  no  load  battery  are 
usually  automatic  In  that  they  shut  down 
when  there  Is  no  load  and  restart  as  soon 
as  any  load  circuit  la  closed;  In  such  plants 
a  6-volt  automobile  type  Ignition  and 
starting  battery  serves  for  starting  and 
Ignition,  being  charged  by  the  generator  In 
the  same  way  as  on  any  gasoline  auto- 
Manufacturers: 

A-C    Electrical    Mfg.    Co..    The.    4th    St. 

IT.  B.  Bldg..  Dayton,  Ohio.     "Dayton." 

Acme     Engineering    Co.,     Louisville,    Ky. 

"Farm-O-Llte." 
Alamo  Farm  Light  Co.,  703  Tower  Bldg.. 

Chicago,    111.      "Silent  Alamo." 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
American   Battery   Co.,    1134    Fulton    St.. 

Chicago,  III. 
American  Engine  ft  Foundry  Co.,  Charles 
City.      Iowa.        "Amerlco."      "Amerleo 

American     Farm     Equipment     Co..     Wil- 

llamsport.  Pa. 
Andrae  ft  Sons  Co.,   Julius.    Broadway  ft 

Michigan        Sts.,         Milwaukee,        Wis. 

"Jasco." 
Auto    Farm -Light     Co.,     Inc..     The,     1002 

Kentucky  Ave.,  Indianapolis.  Ind. 
AUTOMATIC     ELECTRICAL     DHJVICES 

CO.,    120-122    W.    3rd    St..    Cincinnati 

Ohio.      "All   Purpose." 
Beaudette  ft   Graham  Co..   Boston,   Mass. 

"Beacon  Light."    "Syco-Light." 
Canadian   Fairbanks-Morse   Co.,    The,   84- 

98  St.  Antoine  St.,  Montreal.  Que.,  Can. 

"Fairbanks-Morse." 
Canadian    Llnderman    Co..     Ltd..    Wood- 
stock,   Ont..    Can.      "Electrion." 
Carlton,    Yonng    ft    Catlin,    Inc.,    Grand 

Central     Palace,     New     York,     N.     Y. 

"C-Y-C." 
Chambers    Mfg.    Co.,     Etna    St.,     Butler. 

Pa.     "Chambers." 
Comet    Electric    Co..    The,     1237-1241     St. 

Paul  St..  Indianapolis,  Ind.    "Comet." 
Cushman   Motor  Works.    S32   N.    21st  St., 

Lincoln,  Neb.     "Does  More." 
Delco-Llght  Co.,    Daylon,    Ohio.      "Delco- 

Light." 
Drury    Engineering    Co.,    1713    1st    Ave., 

Evans ville.   Ind.      "Druallte." 
Dunlex  Storage  Battery  Co..  Beaver  Dam, 


Wis. 


"Thrt 


Engberg's  Electric  ft  Mechanical  Works. 
St.  Joseph,  Mich. 

EVERLITE  CO.,  928  S.  3rd  St..  Minne- 
apolis. Minn.  The  Everlfte  unit  em- 
bodies the  L-(ype  motor  with  which  the 
farmer  has  been  familiar  for  years;  a 
switchboard  that  is  simple  and  fool- 
proof: no  parts  to  get  out  of  adjust- 
ment.     (See   display  adv.   page   1321.) 

Fairbanks.  Morse  ft  Co.,  900  S.  Wabash 
Ave.,  Chicago.   111.     "Fairbanks -Morse." 

Paries  Mfg.  Co..  Decatur.  III. 

Fort  Dearborn  Mfg.  Co..  Sterling,  Til 
"Fort  Dearborn." 

Friday  Machinery  ft  Supply  Co.,  Sigour- 
ney,  Iowa. 

Fritchle  Electric  Co.,  The,  1544  Clarkson 
St..  Denver.  Colo. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A  generator  equipped  with 
switchboard,  sliding  base  and  pulley 
making  a  neat,  compact  and  absolutely 
reliable  generating  outfit  for  use  in 
connection  with  the  ordinary  farm  gas- 
oline engine  and  32-volt,  IB-cell,  lead 
plate  storage  battery.  Furnished  In 
capacities  of  ITS  watts  and  above,  all 
rated  at  35  volts.  Equipment  makes 
generator  voltage  adjustable  from  any 
value  from  32  to  42  volts.  When  de- 
sired, panels  and  generators  can  be 
furnished  separately,  the  former  equip- 
ment with  brackets  for  wall  mounting. 
(Bulletin  00012A.)  Generators  for  di- 
rect connection  are  also  furnished,  the 
mechanical  and  electrical  layouts  being 
such  as  to  suit  the  plant  for  which  the 
generators  are  Intended.  See  adv. 
pages  1203-1223.— Adv. 


General    Gaa-Electrlc    Co.,    Hanover,    Pa. 

"Genco  Ldght." 
Globe    Electric    Co..    368    Broadway,    Mil- 
waukee,  Wis.      "Globe." 
Great   Lakes   Electric   Mfg.    Co.,    11-17   S. 

Desplaines    St..    Chicago.   111. 
Hlckey  ft  Schneider.  Inc..   434-43  E.  Jer- 
sey St.,   Elisabeth,   N.  J.      "H  ft  S.- 
Holt     Farm     Light     Co.,     Toledo,     Ohio. 

Kewanee  Private  Utilities  Co.,  Kewanee, 

III.     "Kewanee." 
Kohlcr    Co..    Kohler.   Wis.      "Kohler    Au- 

Lalley  Light  Corp..  Detroit,  Mich.      "Lal- 
ley  Light." 

Langstadt-Meyer  Co.,   Appleton. 


i-Lawton     Co., 


Pere. 


Sti;w: 
ter-~ 


"LIs- 


Lilscher  Lite  Corn..  1138-4I>  Monroe  Av., 
Grand  Raoids.  Mich.     "Lltscher  Lite." 

Main  Electric  Co..  Cleveland,  Ohio 
"Ma  In  -  Po  wer  -  LI  gh  t . " 

Marco  Power  A  Light  Corp..  2230  Michi- 
gan  Ave..  Chicago,  ill. 

MM  thews  Co.,  The,  Port  Clinlon.  Ohio. 
"Ker-O-EI." 

Matthews  Engineering  Co..  Sandusky. 
Ohio.      "Matthews  Full   Aulomat'c." 

Mayhew  Co..  857  Meinecko  Ave..  Milwau- 
kee. Wis.     "Mayhew." 

Merrell  Co..  Toledo.   Ohio. 

Northllte  Mfg.   Co..  Chippewa  Falls.  Wis. 


',No^thllt«■,, 

■wen    ft    Co..    It.    M..    1825    S. 

Ave..  Chicago.   111.      "Owen." 

ectlor     " 


ichlgaii 


40  th    St..     Chicago.     III.       "Perfection." 
"Jupiter." 

Perkins  Corp.,  Mishawska,  Ind.  (wind- 
mill-driven)  •'Perkins." 

Petroleum  Eng'n"  ft  Mf*.  Co..  120  Broad- 
way,  New   York.    N.   Y.      "Penmac " 

Phelps  Light  »  Power  Co.,  Rock  Island. 
III.      "Phelps." 

Plersen  Mfg.  Co..  The.  700  E.  Sth  St, 
Topeka.  Kann. 

Premier  Electric  Co.  3800-3810  Ravene- 
wood  Ave..  Chicago.  III.     "Premier." 

Pyke  Motor  ft  Ypcht  Co.,  Ltd..  374  Notre 
Dame  St..  W..   Montreal.  Que..   Can. 

RADIANT  MFG.  CO.,  Water  ft  Perry 
Sts..  Sanduskv.  Ohio.  Radiant  electric 
light  and  power  plant.  300  watts,  (IE 
lamps,  carries  9  extra  without  dif- 
ficulty): also  1W  Kw.,  and  3  Kw..  sizes 
—all  32  volts:  Clear  light,  no  flicker. 
Lights  direct  or  from  batteries.  Ex- 
tremely well  built,  attractive  and  sim- 
ple to  operate.  Lowest  priced  dlr-et- 
connected,  water-cooled  plant  made. — 
Adv. 

Reeal  Gasoline  Engine  Co..  Cold  water. 
Mich.     "Recalite." 

Robert  s -Ham  1 1  ton  Co..  413  S.  4th  St.. 
Minneapolis.   Minn.     "Roharo." 

Rural  Electric  Equipment  Co..  Canton. 
Pa.      "Reeeo." 

Slmms  Magneto  Co.,  The.  East  Orange. 
N.  J.     "Homellte." 

Simplex  Utilities  Corn.,  360  Madison 
Ave..  New  York,  N.  Y.     "Simplex." 

Star  Dynamo  Co..  Jefferson  City,  Mo. 
"Star." 

Stearns  Motor  Mfg.  Co..  Box  252.  Ludlng- 
ton.    Mich.      "De  Luxe."    "Simplex." 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Sunbesm  Electric  Mfg.  Co..  Evansville, 
Ind.      "Sunbeam    Farm-Lite." 

Superior  Engineering  Co.,  Inc..  332  3rd 
Ave.,   Pittsburgh,   Pa. 

Swartfc  Electric  Co.,  Indianapolis,  Ind, 
"Swarts-Llght." 

Tilley,  J.  B„  Pen  Yan.  N.  Y.      "Perfect." 

Unllectrlc  Corp..  Detroit.  Mich. 

United  Engine  Co..  St.  Joseph  ft  Hoamer 
Sts..   Lansing,   Mich. 

Universal  Battery  Co..  3410-3424  S.  La- 
Salle   St..   Chicago.   III.     "Universal." 

UNIVERSAL  MOTOR  CO.,  Oshkosh. 
Wise.,  manufacturers  of  The  Universal 
4  K.  W.  Electric  Generating  Set.  Noted 
for  Its  simplicity,  reliability  and 
smoothness  of  operation.  Every  phase 
of  the  field  of  requirements  of  a 
stantlal  generating  set  was  fully 
sldered  in  the  design  of  the  Unlve 
the  engineers  who  gave  much  special 
time  and  study  before  deciding  on  a 
design  have  evolved  a  set  which  has 
proven  out  In  practice  to  cover  all  that 
could   be   desired   and   It   can   be   fully 


expected  that  this  same  design  with- 
out any  change  whatever  will  he  stand- 
ard for  many  years  to  come.  The  sets 
give  such  excellent  and  satisfactory 
service  everywhere  that  the  manufac- 
turers naturally  feel  a  certain  pride  in 
offering  them,  knowing  fully  that  the 
results  will  be  gratifying.  Large  num- 
bers are  daily  operating  on  gasoline, 
kerosene,  distillate  and  natural  gaa. 
Aside  from  the  advantages  of  the  spe- 
cial type  of  generator  which  was  de- 
veloped with .  a  view  to  provide  a 
simple  and  at  the  same  time  reliable 
product,  one  of  the  recommending  fea- 
tures of  the  Universal  outfit  lies  in  the 
fact  that  the  generator  Is  connected  to 
the  Universal  4  cycle  4  cylinder  engine. 
This  engine  operates  with  a  turbine 
light  smoothness  which  insures  a  steady 
and  fllckerless  light.  The  also  4  K.  W. 
(meaning  4. 000. watts)  has  been  arrived 
at  an  the  most  useful  in  the  a»«""»»  «' 
sizes    and    admirably    adapts    I 


wing    : 


Universal  4  K.  W.  Generating  Set 

and  farm  lighting;  boat  lighting: 
searchlights  (or  boats,  contractors  or 
wreckers,  etc.;  wireless  telegraphy, 
moving  picture  machines.  battery 
charging,  etc.  It  is  supplied  in  both 
stationary  and  portable  combination, 
in  a  voltage  to  suit  the  work  and 
equipped  for  gasoline,  kerosene  or  gas. 
A  high  grade  construction  throughout 
is  one  of  our  "safety  first"  points,  ev- 
ery detail  being  properly  designed  and 
constructed.  Adjustments  are  provided 
for  the  parts  requiring  occasional  ad- 
parts  hardened  to  prevent  wear  and 
large  wearing  surfaces  mark  the  dis- 
tinction of  the  Universal  engine.     The 

either  flO  or  110  volts.  Bulletin  No.  30 
describing  and  illustrating  the  aoovo 
product  will  be  furnished  on  request 
without  charge.  Adapted  to  any  Instal- 
lation that  comes  within  the  range  of 
Its  capacity.  See  display  adv.  page 
1328.— Adv. 
Iniv.TsjU    Products    Co..    Oshkosh,    Wis. 

Western    Cable    ft    Light    Co.,    Baldwin, 

Wis.      "Wesco." 
WKSTINIiHOUBB    ELECTRIC    &    MFG. 
CO.,  Bast  Pittsburgh,  Pa.    (See  display 
adv.   pages  1396-1402.) 
Willys     Light     Division     of    the     Electric 
Auto-Lite  Corp..  Toledo.  Ohio.     "Willys 
Light." 
"  FARM-O  LITE.— Trade    name    for    farm 
lighting  plants  manufactured  by  the  Acme 
Engineering  Co.,  Louisville,  Ky. 

FARM  SERVICE  UNITS.  PROTECTIVE. 
—Where  service  is  taken  from  a  high-ten- 
sion line  for  farms  or  other  consumers, 
the  transformer  and  accessories  may  be 
mounted  on  a  single  pole  or  structure 
placed  at  a  suitable  point.  The  protective 
equipment  Is  often  arranged  as  a  unit  and 
Includes  primary  fuses,  lighting  arrestor. 
choke  coll,  disconnecting  switch,  and  per- 
haps a  meter  box.  The  fuses  and  arrester 
must  be  of  a  type  which  will  be  service- 
able without  a  disproportionate  cost.  The 
mally    of    the    horn -gap    type 


with  resists 
the' Tuse  Is 
tube   type. 


:    In    ( 


:    to    t 


housing    Is    provided 
... .    there  Is  no  suitable  building  avail- 
able for  the  meter. 

Such  sets  are  made  for  all  line  voltages 
from  5.000  to  33.000  volts,  Inclusive,  though 
It  Is  not  usual  to  find  farm  service  lines 
operated  at  voltages  above  13.200. 


..  Antoine  St..  Montreal,  Que.,  Can. 


,  Google 
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DELTA-STAR  ELECTRIC  CO..  2433- 
Fulton  St.,  Chicago,  111.  The  Delta- 
Star  "Unit  Type"  single  phase,  high 
tension.  farm  power  and  lighting 
equipment.  Is  Intended  for  the  use  of 
farmers  and  those  situated  In  places 
where  city  circuits  cannot  convent  " 
be  tapped.  It  Is  designed  for  uc 
connection  with  cross-country  ti  _.._ 
mission  lines,  and  consists  of  a  double 
pole  switching-,  lightning  aire  ' 
choke  coll  and  primary  fusing  eler 
complete  with  two  steei  croas-armj 
operating  mechanism,  shown  In  cui 
low.  These  are  designed  for  mountli 


a  standard  wooden  pole  to  be  furnished 
by  the  user,  or  on  an  expanded  stee" 
pole  that  can  be  furnished  by  thlf 
company  as  a  part  of  the  equipment 
Single  phase  switching  and  protective 
equipment  consists  of  two  single  pole 
elements  with  a  mechanically  Inter- 
locked operating  mechanism.  Both 
blades   are   simultaneously  operated    by 

from  the  ground  level.  Puses,  choke 
colls,  switch  blades  and  line  side  horn 
of  lightning  arresters  are  mounted  on 
one  shaft,  and  rotate  90°.  Operating 
handle  near  ground  can  be  Ibcked  In 
"on"  or  "off"  position.  Connections 
from  operating  handle  to  switch  are 
galvanized  steel  .wires  of  the  same 
type  as  used  for  operating  railway  in- 
terlocking signals,  and  are  strong  and 
positive  In  action.  Three  phase  equip- 
ment can  be  had  If  desired.  Primary 
fuses  are  of  the  carbontetrachlorlde 
type,  so  rated  In  relation  to  trans- 
former that  they  will  only  blow  In  case 
of  actual  trouble.  On  short  circuit 
conditions,  fuses  open  In  0.013  sec. 
When  switch  Is  open,  entire  switching, 
arrester,  choke  coll  and  fusing  element 
are  fully  disconnected  from  supply  cir- 
cuit.     Current    taken    from    high    ten- 
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._.  _.'orse  &  Co..  900  S.  Wabash 
Ave.,  Chicago.  111. 
HI-VOLTAGE  EQUIPMENT  CO..  Cleve- 
land, Ohio.  Manufacturers  of  air 
break  switches,  lightning  arresters. 
choke  coils,  high  voltage  fuses,  dis- 
connecting switches,  outdoor  bus  sup- 
ports, steel  sub- stat  ion  structures. 
nrossarms.  Hi-Voltage       sub-station 

equipment  for  farm  units.  These  sub- 
station equipments  for  farm  installa- 
tions Include  Hi-Voltage  switch,  light- 
ning arrester  and  fuse  together  with 
the  complete  mounting.  The  switch  Is 
designed   to  break   any   toad   and    is   of 


the  same  general  construction  as  the 
standard  Hl-Voltage  switch.  In  the 
design  of  these  farm  equipments  spe- 
cial care  has  been  taken  to  produce 
apparatus  which  Is  absolutely  safe  In 
the    hands    of    Inexperienced    operators. 

ROYAL    ELECTRIC    MFG.    CO.,    688-606 

E.   40th  St..   Chicago,    111.      "Royal." 
SCHWEITZER   &   CONRAD.    INC.,    4431- 
4439l    Ravens  wood     Ave..     Chicago,     III. 
"S.   ft   C." 
Ward   Leonard  Electric  Co.,  Mt.   Vernon. 

N.  T. 

WESTINQHOUSE    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh,  Pa.     (See  display 

adv.  pages  1395-1402.) 

FARM   UTILITY  POWER  STANDS  AND 

ATTACHMENTS.— The  machinery  used  oi 

the  farm  frequently  cannot  be  grouped  to 

gether,     to    be    driven    by    a    single     mnto 

through   a  countershaft.     Where  such   ma 

chin'- s     as    grinders,     separators,     chums 

saws  and  grindstones  are  scattered  amont 

the   farm   buildings  or  yard  a  single   port 

a  motor  base  mounted  on  an  adjuatabli 
tripod.  Ropns  or  rods  for  anchoring  are 
supplied  with  the  stand  or  truck.  Thf 
motor  usually  has  a  pulley  for  belt  drive 
although  a  flexible  shaft  and  coupllni 
Is  occasionally   used  for  direct  drive. 

A-C    Electrical    Mfg.    Co..    The.    4th    St. 

V.   B.  B'dg..  Dayton,  Ohio. 
Alamo  Farm  Light  Co..  703  Tower  Bldg. 

Chicago,  III. 
Canadian    Fairbanks -Morse  Co.,    The,   84- 

98  St.  Antolne  St..  Montreal.  Que..  Can. 
Dayton    Fan    ft   Motor   Co..   Monument   ft 

Meigs  Sts.,  Dayton.  Ohio.     "Dayton." 
Drlco- Light    Co.,    Dayton,    Ohio.      "Delco- 

I  ight." 
EMERSON  ELECTRIC  MFQ,  CO..  THE. 

2012-203!    Washington    Ave.,    St.    Louis, 

Fairbanks,  Morse  ft  Co.,  900  S.  Wabash 
Ave..  Chicago,  Rl. 

Lltseher  Lite  Corp.,  1138-40  Monroe  Ave., 
Grand  Rapids,  Mich. 

MASTER  ELECTRIC  CO.,  THE,  460 
Bacon  St.,  Dayton,  Ohio.     "Master." 

Mayhew  Co.,  887  Meineeke  Ave..  Milwau- 
kee. Wis. 


Ward  Leonard  Electric  Co..  Mt.  Vernon. 

N.  T. 
WESTINQHOUSE  ELECTRIC  ft  MFQ. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
FAR-OPERATIVE  VALVE  CO.— 2  Rec- 
or  St.,  New  York.  N.  Y.  Manufacturer  of 
"       rically     operated  -  - 
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P.  Pennebaker;  secretary.  W.  P. 
Madill;  treasurer.  Conrad  H.  Koellhoffer. 
Factory,  Jersey  City.   N.  J. 

FARREL  FOUNDRY  ft  MACHINE  CO.— 
Ansonla.  Conn.  Manufacturer  of  bearings, 
clutches,     gears    and    pinions    and     othei 


nquipm 
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established  18  IS.  President.  Charles  F. 
Bliss:  vice-presidents.  Franklin  Parrel.  Jr.. 
Walter  Perrp:  secretary.  George  C.  Bry- 
ant; treasurer.  Alton  Parrel;  sales  man- 
ager. Harry  D.  Temporal.  Main  office. 
26  Main  St.,  Ansonla.  Conn.  Factories. 
Ansonla.  Conn.,  Buffalo.  N.  Y.  Branch  of- 
fice, 802  Swetland  Bldg..  Cleveland,  Ohio. 
FARRINOTON  ft  CO.,  INC.— 28-30  Grand 
St..  Mount  Vernon.  N.  Y.  Manufacturer 
of   springs.      President.    H.    L.    Parrington: 


Harrington. 


.   Jon< 


.    G.    P. 


FASTENERS,     FLEXIBLE    TUBING.— A 

end  that  Is  sl!pp»d  over  the  end  of  flexible' 
nonmctallic  conduit  or  tubing  Cor  "loom") 
that  projects  Into  switch  boxes  or  switch 
and  cutout  cabinets  and  holds  the  tubing 
from  pulling  out  of  the  box  or  cabinet 
by    having    the    teeth    bile    into    the    fabric 


Manufacturers: 

E.    ft    B.    Mfg.    Co.,   The.   965  Woodward 

Ave.,    Detroit,    Mich.      "Neco." 
EFFICIENCY      ELECTRIC      CO..      THE. 

East  Palestine,  Ohio. 


NATIONAL      METAL      MOLDING      CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.    (See  dis- 
play adv.  pages  1302-1304.) 
Palate     Co..      H.      T..      Philadelphia,     Pa. 
"Pipe- Tablets."        (Exclusive      distrib- 
utor.   Hart  ft   Hegeman  Mfg.    Co..   312 
Capitol  Ave.,   Hartford,    Conn.) 
SPRAGUE       ELECTRIC      WORKS      OF 
GENERAL  ELECTRIC  CO..  827-681  W 
34th   St.,    New   York,    N.    Y.      (See  dis- 
play adv.   pages  1306-1307.) 
Waterbury     Mfg.     Co.,      236     Grand     St.. 

Waterbury,  Conn. 
FASTFEED  DRILL  ft  TOOL  CORP.— 
Toledo,  Ohio.  Manufacturer  of  twist  drills, 
reamers,  etc.  President,  M.  W.  Mix;  vice- 
president,  J.  D.  McGrath:  secretary  and 
treasurer,  H.  D.  Rot/bins.  Main  office  and 
factory,  Toledo,  Ohio.  Branch  office,  21 
Murray  St.  New  York.  N.  Y. 

FAUCETS,  ELECTRIC  WATER  HEAT. 
INQ.— See  Heaters,  electric.'  water,  In- 
stantaneous or  faucet  type. 

FAULT  FINDERS.— These  are  Instru- 
ments for  locating  faults  In  telephone, 
telegraph  and  power  circuits.  They  are 
usually  special  forms  of  portable  testing 
sets.  See  Testing  sets,  portable  (battery, 
bridge  and  galvanometer  type);  also  Test- 
ing sets,  portable  (exploring  coll.  Inter- 
rupter and  telephone  type). 

FAULT  SEARCHER.— A  variety  of  a 
fault  finder  or  testing  outfit  used  In  con- 
nection with  submarine  cable  work.  When 
a  cable  is  being  pulled  up  to  locate  the 
fault  and  repair  it.  the  fault  searcher, 
which  is  located  on  the  ship.  Indicates  the 
point  in  the  cable  at  which  the  fault  l« 
located  as  It  passes  aboard  ship. 

FAULTLESS — Trade  name  for  guy  an- 
chors manufactured  by  the  Faultless 
Anchor  A  Mfg.  Co..  Centerburg,  Ohio. 

FAULTLESS.— Trade  name  for  adjust- 
able lighting  fixtures  manufactured  by  the 
Sterling  Stamping  Co.,   Sterling.  111. 

FAULTLESS,— Trade  name  for  electric 
washing  machines  and  air  compressors 
manufactured  by  the  Vulcan  Mfg.  Co..  1611 
Cypress  St.,  Kansas  City,  Mo. 

FAULTLESS  ANCHOR  'ft  MFQ.  CO. 
THE. — Centerbury,  Ohio.  Manufacturer  of 
guy  anchors.  President,  C.  Bowen;  vice- 
president  and  general  manager.  H.  T.  Blos- 
ser;  secretary'  and  treasurer.  P.  C.  Bishop. 
FAULTLESS  RUBBER  CO.,  THE.— Ash- 
land. Ohio.  Manufacturer  of  rubber  sun- 
dries and  specialties.  President  and 
treasurer,  T.  W.  Miller;  vice-president,  P. 
A.  Myers;  secretary,  I.  L.  Miller;  general 
manager,  C.  E.  Campbell;  sales  manager, 
W.  H.  Balch. 


FAURE  PLATES.— A  type  of  lead  stor- 
age-battery plates  In  which  the  lead  grid 
of  the  plate  is  used  as  a  holder  and  con- 
ductor for  active  material  applied  to  the 
plate  as  a  paste,  hence  often  called  the 
"posted  plate."  This  has  practically  sup- 
-'--'—    the   original    Plants,   or    •formed," 
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age  batteries  have  adopted  numerous  char- 
acteristic designs  of  grid  for  holding  the 
paste.     Also  see   Plants"   plates;    Batteries. 

FAVORITE.— Trade  name  for  die  stocks 
manufactured  by  the  S.  W.  Card  Mfg.  Co.. 
Mansfield,  Mass. 

FAVORITE.— Trade  name  for  boiler  tube 
cleaners  and  soot  blowers  manufactured  by 
the  Sherwood  Mfg.  Co.,  1702-1712  Eimwood 
Ave..  Buffalo,  N.  Y. 

FAWCUS  MACHINE  CO.— 2820  SmaJIman 
St.,  Pittsburgh,  Pa.  Manufacturer  of  gears 
and  shaft  couplings.  Business  established 
1900.  President,  Eliot  A.  Kebler;  vice- 
president.  George  E.  Shaw;  secretary,  A.  A. 
Alees.  Jr.;  treasurer,  T.  J.  Haley;  manager. 
A.  P.  Cooke;  sales  manager,  E.  P.  Cooke. 
Factories,  Pittsburgh  and  Ford  City,  Pa. 

FAY  ft  EGAN  CO.,  J.  A.— Cincinnati, 
Ohio.  Manufacturer  of  motor-driven  wood- 
working machines.  Business  established 
1830.  President.  L,  R.  Egan;  vice-president, 
S.  P.  Egan;  secretary,  W.  S.  Green-  treas- 
urer, A.  A.  Faber;  general  manager,- C.  P. 
Egan;  sales  manager,  P.  I,  Egan.  Main 
office.  70E-755  W.  Front  St.,  Cincinnati. 
_!_:.,  Branch  offices.  714  Lexington  Bldg., 
Baltimore,  Md  ;  313  Oliver  Bldg.,  Boston, 
Mass.;  887  Elllcott  Square  Bldg..  Buffalo. 
N.  Y.;  Chattanooga,  Tenn.;  616  Continental 
ft    Commercial   Bank    Bldg.,    Chicago,    III,; 
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Denver.  Colo.;  Detroit,  Mich.;  Fayettevllle, 
N.  C;  Jacksonville,  Flu.;  Los  Angeles,  Cal.; 
Louisville,  Ky.;  Minneapolis,  Minn.;  New 
Orleans,  La.;  13-21  Park  Bow.  New  York. 
N.  Y.;  827  Water  St..  Pittsburgh,  Pa.;  46-48 
8.  Front  St.,  Portland.  Ore.;  119  Townsend 
8L,  San  Francisco,  Cal.;  1204  1st  Ave., 
Seattle.  Wash.;  9  Amherst  Ave..  St.  Louis, 
Mo.;  2026  N.  9tb  St.,  Sheboygan.  Wis. 

F.  B.  ELECTRIC  ft  MFG.  CO — Detroit, 
Mich.  Manufacturer  or  automobile  tasters, 
battery- charging  panels,  etc.  President,  J. 
W  Fitzgerald;  vice-president.  D.  J.  Burns; 
secretary  and  treasurer,  W.  M.  Cham&erlln. 
Main  office.  119  E.  Atwater  St..  Detroit, 
Mich.  Branch  offices,  90  West  St..  New 
York,  N.  Y.;  Bourse  Bus.,  Philadelphia,  Pa. 

F.  C.  M.— Trade  name  for  plug  fuse  cut- 
out bases  manufactured  by  the  Fernando 
C  Mesa  Co..  Colt  St.  ft  Chancellor  Ave., 
Irvington,  N.  J.  m 

F.  D.  W. — Trade  name  lor  Ore  alarm  sys- 
tems manufactured  by  the  Fire  Detecting 
Wire  Corp.,  1  W.  45th  St.,  New  York.  N.  Y. 

FE.— The  form  Fe  is  the  chemical  symbol 
for  the  metallic  element  Iron.  It  is  a  con- 
traction of  ferrum,  the  Latin  name  for  iron. 

FEARLESS.— Trade  name  for  electric 
dishwashers  manufactured  by  the  Fearleai 
Dishwasher  Co.,  Inc.,  176-179  Colvin  St., 
Rochester,  N.  Y. 

FEARLESS  DISHWASHER  CO.,  INC.- 
1T6-1T9  Colvin  St..  Rochester,  N.  Y.  Manu- 
facturer of  motor- driven  dishwashers. 
Business  established  1901.  President,  Al- 
bert N.  Beal;  vice-president  and  treasurer, 
Elizabeth  M.  Beal;  secretary  and  genera 
manager,  William  B.  Barley.  Sales  repre- 
sentatives, Harvey  Brett  239  W.  36th  St.. 
New  York.  N.  Y.:  Fred  8.  Campbell,  173 
Jessie  St.,  San   Francico,  Cal. 

FEA8TER  FILM  FEED  CO.— New  York, 
N.  Y.    Manufacturer  of  film  feed  machines. 

FEATHERWEIGHT— Trade  name  lot 
soldering  irons  manufactured  by  the  Asso- 
ciated Engineers  Co.,  ISO  N.  Dearborn  St., 
Chicago,  111. 

FEATHERWEIGHT.— Trade  name  for 
motor-generators  manufactured  by  J.  H. 
Hallberg,  36  W.  46th  St.,  New  York,  N.  Y. 

FEDCO. — Trade  name  for  electrical  poi 
celaln  products  manufactured  by  tl 
Federal  Porcelain  Co..  Carey,  Ohio. 

FEDERAL.— Trade  name  for  armored 
cable  and  flexible  steel  conduit  manufac- 
tured by  the  Federal  Armored  Cable  Co.. 
609  W.  48th  St.,  New  York.  N.  Y. 
■  FEDERAL.— Trade  name  for  storage  bat- 
teries manufactured  by  the  Federal  Battery 
Mfg.   Corp.,  Owen  Bldg,,  Washington.  D.  C. 

FEDERAL.— Trade  name  for  electric 
signs,  wiring  devices,  labor-saving  devices. 
alarm  systems,  etc..  msnufactured  by  the 
Federal  Electric  Co..  8700  S.  State  St..  Chi 

FEDERAL— Trade  name  for  electric 
snot  and  butt  welders  manufactured  by  the 
Federal  Machine  ft  Welder  Co.,  Dana  Ave.. 
Warren.  Ohio. 

FEDERAI Trade   name   for   miniature 

Incandescent  lamps  manufactured  by  the 
Federal  Miniature  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co.,  920 
S.  Michigan  Ave..  Chicago,  111.,  and  ■  E. 
Iftli  St.,  New  York,  N.  T. 

FEDERAL.— Trade  name  for  electric  en- 
gravers manufactured  by  the  Federal  Prod- 
ucts Corp.,  893  Harris  Ave.,  Providence, 
B.  I. 

FEDERAL. — Trade  name  for  radio  trans- 
mitters manufactured  by  the  Federal  Tele- 
graph Co.,  813  Hobart  Bldg.,  San  Francisco. 
Cal. 

FEDERAL,— Trade  name  for  telephone, 
telegraph  and  radio  apparatus  manufac- 
tured by  the  Federal  Telephone  ft  Tele- 
graph Co.,  Buffalo.  N.  Y. 

FEDERAL.— Trade  name  for  electrical 
engraving  machine  manufactured  by  the 
Production  Equipment  Co.,  Inc..  6  Union 
Sq..  Neir  York.  N.  Y. 

FEDERAL  ARMORED  CABLE  CO.— B09 
W.  48th  St..  New  York,  N.  Y.  Manufac- 
turer of  armored  cable  and  flexible  steel 
conduit.  Business  established  1919.  Gen- 
eral manager.  Harry  B.  MuIHken;  sales 
manager,  William   H.   Toop. 

FEDERAL  BATTERV  MFG..  CORP.— 
Owen  Bldg.,  Washington,  D.  C.  .Manufac- 
turer of  storage  batteries.  Business  estab- 
lished 1930.    President  and  general  manager. 


flee,  Owen  Bldg..  Washington,  D.  C. 
Branch  office  and  warehouse.  Federal  Bat- 
tery Service.  Inc.,  1314  Ninth  St.,  N.  W.. 
Washington.  D.  C.  District  office, .  Federal 
Battery  Service,  Inc.,  1S24  Venango  St., 
Philadelphia,  Pa. 

FEDERAL  BEARINGS  CO.— Poughkeep- 
sle.  N.  Y.  Manufacturer  of  ball  bearings. 
President,  J.  W.  Schatx;  vice-president, 
treasurer  and  general  manager,  H.  A. 
Schatz;  secretary,  O.  H.  Schatx;  sales  man- 
ager, H.  T.  Petersen.  Exclusive  distrib- 
utor. F.  M.  Cobble  deck  Co.,  693  Mission  St.. 
San  Francisco,  Cal. 

FEDERAL  ELECTRIC  CO.— Chicago,  111. 
Manufacturer  of  electric  wiring  devices. 
signs,  labor-saving  devices  and  alarm  sys- 
tems. Business  established  1901.  Presi- 
dent, John  F.  Gilchrist;  secretary  and 
treasurer,  J.  M.  Gilchrist;  general  manager, 
H.  I.  Markham;-  sales  manager,  C.  B. 
Graves.  Main  office,  8700  a.  State  St.,  Chi- 
cago, 111.  Factories,  Chicago.  III.,  and  New 
York.  N.  Y.  Branch  offices,  607  N.  Eutaw 
St..  Baltimore,  Md.;  2113  3rd  Ave.,  Bir- 
mingham, Ala.;  30  Boylston  St.,  Boston, 
Mass.;  Electric  Bldg.,  Buffalo,  N.  Y.;  240 
N.  High  St..  Columbus,  Ohio;  416  17th  St.. 
Denver,  Colo.;  199  Jefferson  Ave.,  E.,  De- 
troit. Mich.;  334  N.  Meridian  St.,  Indianap- 
olis, Ind.;  1417  Grand  Ave..  Kansas  City. 
Mo.;  134  W.  Short  St.,  Lexington,  Ky.;  126 
S.  3rd  St..  Louisville,  Ky.;  436  Public  Serv- 
ice Bldg..  Milwaukee,  Wis.;  1215  Nicollet 
Ave..  Minneapolis,  Minn.;  204  Charles  St.. 
New  Orleans,  La.;  627  W.  43rd  St..  New 
York,  N.  Y.;  208  Weaver  Bldg.,  Oklahoma 
City,  Okla.;  634  Paxton  Block,  Omaha.  Neb.; 
331  Oak  St.,  Portland,  Ore.;  1627  Sansom 
St.,  Philadelphia.  Pa.;  203  Stanwlx  St., 
Pittsburgh.  Pa.;  91  New  Montgomery  St., 
San  Francisco,  Cal.;  1200  Pine  St.,  St. 
Louis,  Mo.;  147  B.  6th  St.,  St.  Paul,  Minn.; 
271S  Elliott  Ave.,   Seattle,  Wash. 


FEDERAL  LAMP  DIVISION,  NATIONAL 
LAMP  WORKS  OF  GENERAL  ELECTRIC 
CO. — Manufacturer  of  miniature  incan- 
descent lamps.  Two  separately  organised 
divisions  as  follows;  Chicago,  920  S.  Mich- 
igan Ave.,  H.  D.  Laldley,  general  manager; 
New  York,  N.  Y.,  6  E.  39th  St.,  H.  K.  Annln, 
general  manager. 

FEDERAL  MACHINE  ft  WELDER  CO 
—Dana  Ave.,  Warren,  Ohio.  Manufactur- 
er of  electric  spot  and  butt  welders.  Pres- 
ident, T.  H.  Kane;  vice-president,  H.  C. 
MUligan;  secretary  and  treasurer,  Z.  A. 
McBerty;  general  manager.  F.  P.  HcBerty. 
Main  office  and  factory,  Warren.  Ohio. 
Branch  offices.  401  New  Garfield  Bank 
Bldg.,  Cleveland,  Ohio;  1724  Dime  Bank 
Bldg.,  Detroit.  Mich.;  IE  S.  Clinton  St.,  Chi- 
cago. III.;  Board  of  Trade  Bldg..  Indianap- 
olis, Ind.;  913  Lincoln  Bldg..  Philadelphia. 
Pa.:  982  Oliver  Bldg.,  Pittsburgh.  Pa.;  17 
Battery  PL,  New  York.  N.  Y.;  311  Falls 
St..  Niagara  Falls.  N.  Y.;  92  Pearl  St. 
Boston,  Mass.;  Builders  Exchange  Bldg. 
Minneapolis,  Minn.;  406  San  Fernande 
Bldg.,  Los  Angeles.  Cal.;  817  Mission  St. 
San  Francisco,  Cal.;  1021  N.  Broadway,  St. 
Louis.  Mo. 

FEDERAL  MFG.  CO.,  INC.  — Boston 
Mass.  Manufacturer  of  aluminum  solde: 
and  blow  torches.  President,  Lester  L 
■Lasher;  secretary  and  treasurer.  D.  Allen 
Lenk.  Main  office,  27  Haymarket  Sq.,  Bos- 
ton, Mass.  Factory,  Lynn,  Mass.  Branch 
offices.  Grand  Central  Palace,  New  York, 
N.  Y.;  80  W.  Walton  PL,  Chicago,  111.;  1337 
Schofield  Bldg..  Cleveland,  Ohio:  1037 
Monadnock  Bldg.,  San  Francisco,  Cal 

'     FEDERAL      PORCELAIN      CO.,     THE 

Carey,  Ohio.  Manufacturer  of  electrical 
and  special  porcelain  products-  Business 
established  1917.  President,  E.  C.  Edwards: 
treasurer,  C.  G.  Spencer;  general  manager, 
R.  G.  Spencer.  Sales  representative,  Fed- 
co  Sales  Co.,  1170  Broadway,  New  York. 
N.  Y. 

FEDERAL  POWER  COMMISSION.— Th* 
Federal  Power  Commission,  created  by  the 
Federal  Water  Power  Act  (which  see)  Is 
composed  of  Secretary  of  War  John  W. 
Weeks,  chairman.  Secretary  or  Agriculture 
Henry  C.  Wallace  and  Secretary  of  the 
Interior  Albert  B.  Fall.  Oscar  C.  Merrill 
has  been  appointed  executive  secretary  of 
the  Commission.  Lieut. -Cot.  William  Kelly, 
engineer  officer,  and  MaJ.  L.  W.  Call,  chief 
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counsel.  The  Commission  has  established 
offices  In  the  new  Interior  Department 
Building  in  Washington,  D.  C.  The  country 
has  been  divided  Into  five  districts  with 
headquarters  and  branch  offices  to  be  main- 
tained as  follows:  No.  1,  Washington. 
D.  0-1  No.  2.  St.  Paul,  Minn.;  No.  8,  St. 
LouIh,  Mo.;  No.  4,  Denver.  Colo.:  No.  6, 
San  Francisco.  Cal. 

The  Commission  has  an  appropriation  of 
1100,000  for  1920-21,  but  a  recent  ruling  by 
"le  comptroller  of  the  treasury  holds  that 
jne  of  this  may  be  used  for  the  employ  - 
tent  of  clerical,  technical  or  other  personnel, 
}  the  Commission  has  to  depend  upon  such 
help  as  may  be  loaned  by  the  War,  Agricul- 
ture and  Interior  Departments.  Within  two 
weeks  of  the  signing  of  the  bill,  applications 
for  permits  totaling  almost  half  a  million  hp. 
of  water  power  development  had  been 
made.  Applications  filed  with  the  Commis- 
sion prior  to  Jan.  1,  1921.  numbered  137 
involving  a  net  total  of  12.901,131  hp. 
These  projects  are  nearly  all  by  public 
service  companies  and  only  a  small  part 
(about  2%)  industrial  companies.  By  April 
1,  1921,  this  number  had  increased  to  200 
projects,  involving  a  total  of  13.636,491  hp. 
The  work  of  the  Commission  had  at  that 
time  reached  the  stage  of  granting  pre- 
liminary permits  and  licenses,  16  of. which 
have  been  granted,  10  of  which  were  for 
hydroelectric  plants  and  6  for  transmission 
lines. 

FEDERAL  PRODUCTS  CORP.— 393  Har- 
ris Ave.,  Providence,  R-  I.  Manufacturer 
of  electric  engravers.  President,  Paul  E. 
Aldrlch;  vice-president  and  sales  manager, 
Everett  S.  Hartwell;  secretary,  H.  B. 
Cross;  treasurer  and  general  manager,  L. 
C.  Tlngley,  Sales  representative,  Manufac- 
turers Sales  Co.,  Detroit,  Mich. 

FEDERAL  SIGNAL  CO.— Albany,  N.  Y. 
Manufacturer  of  railway  and  mine  signal- 
ing systems.  Business  established  1904. 
President,  A.  H.  Renshaw;  vice-presidents. 
F.  Pruyn,  E.  Sells;  secretary,  F.  Pruyn; 
treasurer.  W.  C.  Vanderpoel.  Main  office 
and  factory,  Albany,  N.  Y.  Branch  offices, 
1129  Monadnock  Block,  Chicago.  III.;  68 
Vanderbilt  Ave.,  New  York,  N.  Y.  Sales 
representative,  Consolidated  Equipment  Co., 
Ltd.,  263  St.  James  St.,  Montreal,  Que.,  Can. 
FEDERAL  TELEGRAPH  CO.— San 
Francisco,  Cal.  Manufacturer  of  radio 
equipment.  Business  established  1910. 
President,  R.  P.  Schwerln;  vice-president, 
Leon  Bocqueres;  secretary,.  Augustus  Tay- 
lor; treasurer.  J.  E.  Godcharles.  Main 
office,  812  Hobart  Bldg.,  San  Francisco. 
Cal.  Factory,  Palo  Alto,  Cal.  Branch  of- 
fice, 400  Homer  Bldg.,  Washington,  D.  C. 

FEDERAL  TELEPHONE  ft  TELE- 
GRAPH CO — Buffalo.  N.  Y.  Manufacturer 
of  telephone,  telegraph  and  radio  apparatus. 
President,  B.  G.  Hubbell;  vice-presidents. 
C.  L.  Ingham,  Byron  L.  Moore;  secretary, 
H.  M.  Dixon;  treasurer,  G.  H.  Raymond; 
sales  manager.  M.  A.  Kelly. 

FEDERAL  WATER-POWER  ACT— After 
an  eight-year  struggle  In  which  Congress 
had  been  seeking  to  enact  legislation  to 
safeguard  the  public  Interest  and  also  to 
encourage  private  enterprise  In  water- 
power  development  under  United  States 
Government  Jurisdiction,  the  Federal  Water 
Power  Act  was  passed  by  the  House  of 
Representatives  on  May  4,  tfle  Senate  on 
May  28,  and  signed  by  President  Wilson  on 
June  11.  1920.  It  is  expected  that  this  act 
will  stimulate  water-power  development,  -s 
It  assures  permission  under  reasonable  re- 
strictions to  develop  and  operate  water- 
power  projects  for  at  least  SO  years,  with 
provision  for  repayment  of  the  net  Invest- 
ment at  that  time  If  oontlnued  operation  Is 
not  granted.  The  many  uncertainties  and 
almost  lack  of  definite  policy  regarding 
power  development  on  navigable  streams 
and  on  public  lands  are  terminated  by  the 
clear  policy  laid  down  in  the  act. 

The  act  provides  for  a  Federal  Power 
Commission,  to  be  composed  of  the  Secre- 
taries of  War,  the  Interior  and  Agriculture, 
and  to  have  authority  over  all  matters  per- 
taining to  the  water-power  development 
along,  from  or  In  navigable  waters  of  the 
United  States  or  upon  any  part  of  the  pub- 
lic lands  and  reservations  of  the  United 
States  (Including  the  territories)  or  for  the 
utilization  of  the  surplus  water  from  any 
Government  dam.  The  Commission  le  au- 
thorized to  appoint  an  executive  secretary 
at  a  salary  of  86.000  a  year  and  may  re- 
quest the  President  to  detail  an  officer  of 


JL 


gle 


E  M  F  ELECTRICAL  YEAR  BOOK 


Commission. 

The  Commission  ta  also  authorized  to 
collect,  record  end  publish  data  concern- 
ing the  water  resources  of  any  region  to  be 
developed.  It  may  Issue  preliminary  per- 
mits allowing  applicants  three  years  In 
which  to  make  examination  ot  water-power 
project  a,  to  prepare  plans  and  to  make 
flnancln.1  arrangements.  The  Commission 
may  also  Issue  licenses  for  a  period  of  SO 
years  from  the  expiration  of  the  prelimi- 
nary permits  and  may  reserve  projects 
which  In  Its  opinion  should  be  developed 
by  the  United  States  itself.  Preference 
must  be  given  to  stales  and  municipalities 
over  private  companies  or  individuals  as 
developers  of  water  powers.  Provisions 
are  made  to  aid  Irrigation,  for  the  con- 
siruiiMi'  of  )i>r*s  ami  for  the  building  or 
headwater  storage  reservoirs  to  prevent 
floods. 

At  the  rxpiratlrin  "f  the  50-year  license 
the  Federal  tioi-ernii.eiit  has  the  option  of 
purchasing    the    plant,    by    paying    the    11- 

new  license  to  the  original  licensee  or  to  a 
new  licensee,  who  shall  pay  the  original 
owner  his  net  investment.  The  licensee 
shall  pay  the  Government  reasonable  annual 
charges  fixed  by  the  Commission,  for  the 
cost  of  the  administration.  Regulation  of 
the  rates  and  service  by  the  slate  public 
service  commissions  is  provided  for,  and 
excess  profits  not  reached  In  this  way  will 
be  controlled  by  the  Commission.  Severe 
penalties  are  provided  for  the  Infraction  or 
this  law.  Also  see  Federal  Power  Com- 
mission. 


MOTOR- DRIVEN. —In  tl 
the  motor  Is  usually  mounted  on  and  is  a 
part  of  the  frame  of  the  cutter  or  grinder 
and  the  motor  shaft  is  geared  or  direct- 
connected  to  the  shaft  carrying  the  cutting 
or  grinding  knives.  These  machines  are 
much  used  on  the  farm  for  preparing  feed 
for  live  stock  and  poultry.  They  are  also 
called  ensilage  or  silage  cutlers  and  grind- 
while  grains  are  ground,  a  different  shaped 
rending  member  being  used  for  grinding 
that   may  be  interchanged   for   the  cutting 

Manufacturers: 

Bauer  Bros  Co.,  The,  Springfield,  Ohio. 
"Scientific." 

Gump  Co.,  IS.  F..  431*37  S.  Clinton  St.. 
Chicago,    HI.      "Bar-Nun." 

Sprout.  Waldron  &  Co.,  Muncy,  Pa. 

PEED  WATER,  BOILER— Boiler  feed 
water  Is  that  water  supplied  to  a  holler 
In  which  it  Is  to  be  evaporated  Into  steam. 
It  is  essential  from  the  standpoint  of  effi- 
ciency and  wear  and  tear  on  the  boiler  that 
the  feed  water  be  as  free  from  impurities 
as  Is  possible.  Very  often  there  is  no  pure 
water  supply  near  a  power  plant  and  it  is 
then  necessary  to  treat  the  water  In  some 
i    it    Is    introduced    into    the 


boiler 


soft    Wat 


nent  hardness,  respectively.  Temporary 
hardness  can  be  removed  by  boiling  when 
the  dissolved  carbon  dioxide  Is  expelled, 
breaking  up  the  blcarbonates  held  In  solu- 
tion and  finally  throwing  Into  suspension 
or  depositing  the  carbonates  of  lime  and 
magnesia  in  excess  of  their  solubility  for 
the  particular  water.  Permanently  hard 
water  requires  further  treatment  before  It 
can  be  used  In  the  boilers. 

In  general,  there  are  three  ways  in  which 
Ihe  water  may  be  treated,  depending  large- 
ly on  the  size  of  the  plant  and  the  expendi- 
ture warranted.  For  rather  small  plants 
there  are  numerous  boiler  compounds  for 
treating  the  water  while  In  the  boiler.  See 
Compounds,  water  treating.  If  the  water 
is  very  hard  or  if  the  plant  is  a  large  one, 
feed-water  purifiers  may  be  used.  These 
are  an  auxiliary  apparatus  that  treats  the 
water  before  it  reaches  the  boiler.  See 
Feed-water  purifiers.  Very  bad  water  that 
contains  injurious  matter  such  as  acid,  salt. 
etc.,  that   would  act  on   the  boiler  or  feed- 


may  be  treated   I 


rapid    t 


This 


merely  a  distilling  apparatus,  that  evapo- 
rates all  of  the  water  and  then  condenses 
the  steam  so  that  it  may  be  used  in  the 
lioiler.  The  construclion  of  the  evaporator 
is  such  that  the  impurities  do  not  injure  it 
as  mu,ch  as  they  would  in  a  boiler  where 
the  temperature  is  higher,  and  it  may  also 
be  cleaned  easily.  See  Evaporators,  power 
plant.  In  some  plants  where  very  large 
ciuantlties  of  water  have  to  be  treated  II 
Is  found  desirable  lo  have  a  separate  treat- 
ing plant  adjacent  to  the  boiler  room.  This 
Is  a  special  and  more  elaborate  form  of 
purifier,  but  Is  more  frequently  called  a 
water-softening  plant.  It  may  consist  of 
several  large  tanks  In  which  the  water  Is 
subjected  to  the  action  of  chemicals,  the 
precipitate  settling  slowly  and  the  purified 
and  filtered  water  passing  on.  Sfe  Water- 
softening  apparatus, 

FEED-WATER     HEATERS.— Feed-water 

for  healing  the  boiler  feed  water  before  it 
passes  to  the  holler.  They  also  act  as 
feed-water  purifiers  to  a  certain  extent  be- 
cause certain  minerals  contained  In  water 
are  deposited  or  thrown  down  on  heating. 
There  are  three  general  classes  of  feed- 
water  heaters,  known  as  exhaust  steam,  live 

The  first  operates  on  exhaust  steam,  the 
feed  water  and  st'am  being  separated  from 

the  water  up  lo  about  212*  F.  They  are 
similar  in  principle  to  n  surface  condenser 
but  have  boiler  feed   water  substituted   for 


In    the    fiue-go 

hea 

is  heated  by  part 

heat  rema'n- 

ri« 

n   the  gases  and  s 

before    entering    the    chim 
ce  tnis  heal  would  otherwise  be  wastel, 
■se  heaters  are   usually  called  economls- 

tll  types  of  heaters  consist  of  n  number 
tubes  or  trays  or  equivalent  surface  by 
'  ^  Ihe  feed   water  Is  brought  into  Intl- 


wlth 

.     The  t 


e  of  h 


much  like  a  Jet  condenser  In  general  ar- 
rangement, being  a  large  reetffrgu'ar  box  or 
cvllndrical  tank  large  enough  to  provide  a 
little    storage    capaclte    for   feed    wster.    ns 

from   the  heater.      Closed   heaters  are  built 
surface     condensers,     usually    ha' 


ralght   1 


In   s 


i  other 


takes   Ihe  tube. 
ed.  or  with  ( 


single  U-bf .. 

fully  expended  fast  In  the  tl 

Bv  heatire  the  water  as  It  comes  In  con- 
tact with  lh"  steam  or  hot  cn'l*  or  tubes 
some  of  the  Impurities  are  driven  off  or 
nreclpltnted.  All  feed-water  heaters  set. 
therefore,  as  wat-r  purifiers  to  some  extent. 
However,  the  precipitation  of  scale-  rorminr 
elements  Interferes  with  the  transfer  of 
heat  from  the  steam  to  the  reed  water  so 
that  the  efficiency  of  the  heater  may  be 
ieonardizert  unless  the  trays  or  heater  sur- 
faces are  kept  clenn.  This  also  means  that 
It  iruy  he  more  nrofltable  to  treat  the  water 
for  Imnurltles  before  it  passes  to  the  fee't- 
water  heater.  In  economixers  the  outsfdes 
of  the  turjps  are  almost  continually  ncraped 

.  which  is  a  heat  insulator. 


nulattnn  of  soot,  which  Is  a 
Manufacturers! 

Albereer    Pumo    ft    Con<V 


York.  N.  T. 
B-rrv  Rngineprins  <"o..   The    6tn.  32  Cros- 
by St..  Chester.  Pa. 

"     ~    .   John.    2«th    St.    ft   M.   C. 


ton.  Ohio. 
General    Ventilating   Co.,    162    N.    Clinton 

St..    Chicago.    III. 
Ooldle  ft   McCulloch  Co..  Ltd..  The.  Gait. 

Ont..  Can. 
Graver  Corp..  East  Chicago.  Tnd. 
Gr  I  scorn -Russell   Co..   The.    2119  West  St. 
'  Blclg,.    New    York.    N.    Y.      'Masslllon." 

"G-R." 
Hnrr 


Heine     Safety    Boiler    Co.,    5316    Marcus 

Ave..  St.  Louis,   Mo. 
Hoppes  Mfg.  Co..  The,   Belmont  &  Larch 

Sts..  Springfield,  Ohio. 
Houston.   Stanwood   &    Gamble   Co..  The, 

Cincinnati,       Ohio.         "Easy -Cleaned. ' 

H.   S.   B.   W. -Cochrane   Corp.,   17th  St.  & 
Allegheny    _  Ave.,      Philadelphia,      Pa. 

■ring  Co.,  Ltd.. 


'  Toch 
The, 


135-53     Dag 
Que.,   Can. 

National  Pipe  Bending  Co.,  The,  River 
&  Lloyd  Sta.,  New  Haven.  Conn. 
"National." 

Nordberg  Mfg.  Co..  Milwaukee,  Wis. 

Ohio  Body  ft  Blower  Co..  Swartwout  Spe- 
cialty Division.  Cleveland,  Ohio. 

Patterson-  Ke  I  ley  Co..  Inc.,  The,  28  Cort- 
land! St.,  New  York,  N.  Y.  "Patter- 
son -  Be  rry  man . " 

Piatt  Iron  Works.  Dayton.  Ohio. 

Power  Plant  Specialty  Co..  Monadnock 
Block.  Chicago,  III.     "Vater." 

Ross  Heater  ft  Mfg.  Co..  Inc.,  1W7  West 
Ave.,  Buffalo.  N.  Y. 

Schutte  ft  Koertlng  Co.,  1156  Thompson 
St..  Philadelphia.   Pa.     "S  ft  K." 

Superheater  Co.,  The.  17  E.  *3nd  St.. 
New  York.  N.  Y.     "Elesco." 

Wiilsh  ft  Weldner  Boiler  Co.,  The,  Chat- 
Webster  &  Co.,  Warren.  Camden,  N.  J. 

Wheeler  Condenser  ft  Engineering  Co.. 
Carteret.  N.  J. 

Wheeler  Mfg.  Co.,  C.  H..  Lehigh  &  Sedg- 
ley  Ave*.,   Philadelphia,  Pa. 

Worthlngton  Pump  ft  Machin 
Broadway,  New  York.  N.  Y. 

FEED-WATER  PURIFIERS. 
softeners  and  purifiers  treat 
water  before  It  enters  the  b 
boiler  la  an  evaporator  and  Is  m 

efficiency  and  encouraging 
surfaces. 


ery  Co..  115 

—  Water 

the     boiler 
oiler.       Toe 

ofheat    from    furnace 
ents.  thus  lowering  the 
ijury  to  heating 


the  boiler  water  while  I 
wise  materials  which  a 
boiler  to  lessen  the  amt 
adheres  to  the  boiler  si 
pounds. 


i   for    t 


scale    that 
purifiers. 


i,v"^.  =  l,  „.=  pieces  of  apparatus  external 
and  separate  from  the  boiler.  Ail  feed 
water  passes  through  them.  They  filter 
the  water  and  usually  heat  it  also,  with 
live  or  exhaust  steam  or  both,  while  chem- 
icals are  added,  to  counteract  and  throw 
down  in  precipitation  the  scale-forming 
constituents  in  the  water.  The  chemical 
treatment  is  effected  by  time  and  tempera- 
ture. The  chemicals  added  and  the  quan- 
tity are  determined  by  chemical  analysis. 
The  feed-water  purifiers  are  usually  cylin- 
drical tanks  containing  a  series  of  trays. 
When  the  water  is  heated  or  In  some  cases 
Altered,  the  suspended  materials  and  Im- 
purities are  deposited  on  the  trays  or  in  a 


vntlfic  w 
I   of 


fuel 


jcale-for 


itment  pays.     The  r 


pacity,  safer 


of     higher 


i  boiler  to  remain  in  service  longer  without 
■laving  to  be  taken  out  of  service  for  scale 
-em  oval.  Also  see  Evaporators,  power 
,)lant:   Water-softening  apparatus. 

Manufacturers: 

Ooldie  &  McCulloch  Co.,  Ltd.,  The,  Gait, 
Ont.,  Can. 

Harris  ft  Co..  Arthur,  212  Curtis  St.,  Chi- 

Hoppes  Mfg.  Co..  The,  Belmont   ft   Larch 

Sts..  Springfield,  Ohio. 
International      Filler     Co..     1st      National 

Bank  Bldg.,   Chicago,    111.     "Hot-Flow." 
Mason  Regulator  ft  Engineering  Co.,  Ltd.. 

The.     135-53     Dagenais     St..     Montreal. 

Que.,  Can. 
National  Pipe  Bending  Co.,  The,   River  ft 

Lloyd   Sts.,    New   Haven,   Conn.     •Na- 
tional." 
Patterson-Kelley  Co.,  Inc.,  The,  58  Cort- 

landt   St..    New   York.    N.   Y.      "Patter- 


■o..    The,    < 


Monadnock 


Power    Plant    Specialty    Co. 

Block.  Chicago,   III.     "Vater." 
5caife  ft  Sons  Co..  William  B.,  Pittsburgh, 

Pa.       "We-Fu-Go".    "Scaife." 
Webster  &  Co.,  Warren,  Camden. 


en.   N.  J. 

3Sle 


E  M  F  ELECTRICAL  YEAR  BOOK 


FEED- WATER  REGULATORS.  —  Auto- 
matic feed-water  regulators  do  with  pre- 
cision what  can  be  only  done  haphazard 
and  erratically  by  hand.  A  man  cannot  see 
through  the  steel  of  a  pipe  or  boiler  so  he 
guesses  how  wide  to  open  the  valve  In  the 
feed-water  pipe.  The  automatic  feed-water 
regulator  controls  the  supply  scientifically. 

By  control! Ins;  feed- water  supply  auto- 
matically. Just  the  right  amount  of  water 
is  fed  to  the  boiler  at  the  right  time.  A 
sudden  demand  for  steam  is  not  met  by 
flooding  the  boiler  with  too  much  water 
andso  creating  a  still  further  drop  In  steam 
pressure.  Instead  the  regulator  alms  to 
utilise  the  heat -storage  capacity  o(  the 
boiler. 

By  using  automatic  feed-water  regulators 
a  fuel  saving  around  4%  is  obtained  be- 
cause of  the  higher  average  feed -water 
temperature.  Every  11*  F.  increase  In 
feed- water  temperature  is  equivalent  to 
about  1%  saving  of  fuel.  The  boiler  Is 
subjected    to    less    wear    and    tear    as    the 

water  are  less  than  when  the  feed  is  hand- 
controlled.  The  steaming  capacity  of  boil- 
ers Is  increased,  while  the  steam  pressure 
tends  to  be  steadier.  With  fuel  prices  as 
high  as  they  aro  now.  an  automatic  feed- 
water  regulator  should  pay  for  Itself  In 
less  than  six  months. 

The  regulator  usually  acts  to  control  the 
stroke  or  speed  of  the  feed-water  pumps. 
It  operates  to  maintain  a  constant  level. 
and  as  the  level  of  water  decreases  due  to 
steaming  when  the  boiler  la  loaded  a  bal- 
anced weight  or  float  operates  the  valve  to 
increase  the  pump  speed  the  required 
amount.  When  the  water  gets  too  high 
[he  pump  steam  valve  Is  closed  and  no 
more  water  Is  delivered  until  the  level  has 
again  dropped. 

Manufleturara: 

American  Steam  Gauge  A  Valve  Mfg.  Co.. 
208  Camden  St..  Boston.  Maso.     "Amer- 

Berry  Engineering  Co..  The.  610-32  Cros- 
by St.,  Cheater,  Pa. 

Burrows  Mfg.  Co.,  York,  Pa.     "Burrows." 

Chaplin  Pulton  Mfg.  Co.,  The.  28-34  Penn 
Ave.,  Pittsburgh,  Pa.    "Vigilant." 

Crosby  Steam  Gage  A  Valve  Co.,  Boston, 

Ford  Ran 

York.  N.   _. 
Foster.    Engineering    Co.,    109-117    Monroe 

St.,  Newark,  N.  J. 
Kitts  Mfg.  Co.,  Oswego,  N.  T.     "Kitts." 
Mason  Regulator  &  Engineering  Co.,  Ltd., 

The,     135-63     Dagenals     St.,     Montreal. 

Neptunus  Supply  Co..  73  Front  St.,   New 

York,   N.    Y.      "Erfmann." 
Northern  Equipment  Co.,  HO  W.  Hth  St.. 

Erie.  Pa.     '■Copes." 
S-C    Regulator   Mfg.    Co.,    The,    Fostorla. 

Ohio.     •'S-C." 
Squires    Co..    The    C.    E„    E.    40th    St.    & 

Kelley  Ave.,  Cleveland,  Ohio. 
Thermold    Rubber    Co.,    Trenton,    N.    J. 

"Thermold." 
Watts     Regulator    Co.,     262    Lowell     St.. 

Lawrence,  Mass.  "Lawrence." 
FEEDER.  ELECTRIC— A  cable,  wire  or 
circuit  In  a  distribution  system,  by  means 
of  which  energy  Is  supplied  to  or  Ted  to  a 
certain  point  of  the  system.  In  Interior 
wiring  where  it  relates  to  a  circuit,  it  Is  a 
circuit  that  supplies  one  section  of  the 
building  or  one  floor,  running  from  the 
main  switchboard  to  the  distributing  board 


FEEDER   WIRE   OR   CABLE.— See   Wire 
cable,  feeder. 

CUSHIONS,       OASKETS       AND 

"o   prevent   abrasion    of   polished 


WICKS. 

surfaces  felt  CU  eh  li     .    _     . 

ly  placed  on  the  bottom  of  table,  piano  and 
desk  lamps,  desk  fans,  desk  telephones. 
desk  clamp  push  buttons,  etc.  As  extrane- 
ous sound  absorbers  and  ear  cushions  felt 
s  applied  to  telephone  receivers. 


When  writing-  to  manufacturers  please 

mention  the 
E  If  F  ELECTRICAL  YEAR  BOOK 


_ r  for 

packing  at  bearing  ends.     Small  motors  are 

" lly  lubricated  by  means  of  an  oil  or 

cup    fastened    below    the    hearing: 

t:  morlcant  Is  drawn  to  the  bearing  sur- 

ce  by  a  wick  which  is  Often  of  felt. 

Manufacturers: 


.  822  S.  Jef- 


Advance  Felt  A  Cuttlni 

ferson  SL,  Chicago,   HI.      "Advance." 

Auburn  Leather  Goods  Co.,  Auburn,  N.  Y. 

Bacon  Felt  Co.,  Winchester,  Mass. 
"Bacon." 

Barwood  Mfg.  Co.,  L.  J.,  Stoneham 
Branch.  Boston  80,  Mass.     "Barwood." 

BOOTH  FELT  CO.,  INC..  483-467  19th 
St.,  Brooklyn.  N.  Y.  Felt  for  electrical 
purposes  is  cut  by  this  company  into 
any  size  or  form,  and  In  any  quanti- 
ties, from  a  tew  to  millions.  Absolute 
accuracy  la  one  of  the  vital  factors  in 
this  class  of  work.  As  a  result  of 
years  of  experience   and   constant  hn- 


dles  have  beei 
the    tine,    a< 
making    felt 


■equlred    In 

„    , ...    rlcal   work. 

a.  careful  study  has  also  been  made 
of  the  different  grades  of  felts  best 
suited  for  various  purposes,  from  heavy 
duty  motors  to  electric  light  bulbs, 
These  felts  are  bought  from  different 
mllla  that  specialise,  thus  securing  the 
necessary  qualities,  weights  and  thick- 
nesses. See  display  pages  1300  and 
132S.— Adv. 

Leath.      ._ 

- Hth  St..  Chicago,  III. 

Continental    Felt   Co.,    64-68    B.    Hth    St., 

New  York.  N.  Y. 
Eastern  Felt  Co..  Winchester.  Mass, 
ExcelBlor  Leather  Washer  Mfg.  Co..  Inc. 
921  W.  State  St.,  Rockford.  111.     "X-I." 
Gasket  Supply  Co.,  The,   1729  Ludlow  St., 

Philadelphia.  Pa. 
Cood    Mfg.    Co..    The,    ISO    N.    Wells    St, 

Chicago.   III. 
Hofteld  &  Co.,  R.,  81-69  Carroll  St.,  Buf- 
falo, N.  Y. 
Johns-Manvllle,     Inc.,     Madison     Ave.     A 

41st  St.,  New  York.  N.  Y. 
Paige  &  Co..  Frank  E.,  S3  Essex  St.,  Bos- 
ton, Mass. 
Phoenix  Specialty  Mfg.  Co.,   48-B0  Duane 

St..  New  York,  N.  Y. 
Star  Felt  Cutting  Co..  The,   280  B9th  St., 

Brooklyn,  N.  Y. 
FENDERS,  ELECTRIC  RAILWAV  CAR 
— Fenders  are  very  necessary  equipment  of 
all  street  railway  cars  and  are  frequently 
required  on  Interurban  cars  where  the  lat- 
ter operate  for  considerable  distances  over 
city  streets.  It  Is  a  device  attached  to  the 
car  or  truck  to  either  pick  up  or  push  aside 
a  person,  object  or  obstruction  in  the  path 
of  the  car,  and  is  of  two  general  types, 
protruding  and  nonprotrudlng.  ■  They  are 
also  classified  into  automatic  1.  e..  drop- 
ping down  to  the  track  when  a  projecting 
guard  or  gate  is  struck,  to  pick  up  the  ob- 
ject struck,  or  nonautomatic,  which  type 
Is  permanently  carried  In  a  fixed  position 
as  close  to  the  rails  as  possible  to  catch  or 
push  aside  an  object  struck  by  the  car. 
Manufacturers: 
Canadian  Brakeshoe  Co.,  Ltd..  101  Belvl- 

dere  St.,  Sherbrooke.  Que,,  Can. 
Root  Spring  Scraper  Co..  The,  Kalamazoo, 

Mich. 
FEN1X.— Trade  namn  for  resistance  wire 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

FENNER.— Trade  name  for  dental  lamp 
and  inspection  lamp  manufactured  by 
Frank  W.  Morse,  289  Congress  St.,  Boston, 
Mass. 

FERALUN — Trade  name  for  safety  stair 
treada  manufactured  by  the  American 
Abrasive  Metals  Co..  Hudson  Terminal 
Bldg.,  New  York,  N.  Y. 

FERONIC — Trade  name  Tor  resistance 
wire  manufactured  by  the  Branford  Elec- 
tric Co.,  Inc.,  9  Church  St.,  New  York. 
N.  Y. 

FERRANTI  METER  &  TRANSFORMER 
MFQ.  CO.,  LTD.  —  Toronto,  Ont..  Can. 
Manufacturer  of  electrical  Indicating  In- 
struments and  transformers.  Business  es- 
tablished 1909.  President,  A.  W.  Talt;  vice- 
president,  treasurer  and  general  manager. 
George  C.  Royce:  secretary,  Fred  W.  Roun- 
tree.  Main  office.  26  Noble  St.,  Toronto, 
Ont..  Can.  Branch  offices  and  warehouses. 
Halifax.  N.  S„  Langslde  &  Notre  Dame 
Sts.,  Winnipeg.  Man..  Can,  District  offices, 
128  Bleury  St.,  Montreal,  Que..   Can.;  Tlm- 
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FERRENEWO— Trade    name    for    valves 

manufactured    by    the    Lunkenhelmer    Co.. 
Cincinnati.  Ohio. 

FERRIC  OXIDE.— The  most  common 
oxide  of  iron  found  In  nature.  Its  chemical 
formula  Is  Fe.O,,  and  It  contains  (when 
quite  pure)  70%  of  Iron.  Called  mineralog- 
lcally    red    hematite    or    simply    hen     "'*" 


FERRO. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati.  Ohio. 

FERRO-ALLOYS.— Crude  alloys  of  Iron 
with  other  elements.  They  are  used  chiefly 
In  making  steel,  either  as  deoxidising 
agents  or  to  incorporate  an  alloying  ele- 
ment In  the  steel,  a  small  amount  of  the 
ferro-alloy  being  added  to  the  molten  steel 
Just  before  casting.  Ferromanganese  and 
ferrosilicon  deoxldixe  steel  by  reason  of  the 
greater  affinity  of  manganese  and  silicon 
for  oxygen  than  of  iron  for  oxygen.  The 
oxides  of  manganese  and  silicon  thus 
formed  rise  to  the  top  of  the  bath  In  the 
form  of  slag.  Other  important  ferTo-alloys 
are  ferrochromlum,  ferrotungsten,  ferro- 
molybdenum,  ferro vanadium,  ferro-urnaium, 
rerrophosphorua,  ferro  titanium  and  ferroce- 
rlum.  Most  of  the  ferro-alloys  are  manu- 
factured In  the  electric  furnace,  reducing 
the  elements  from  their  oxides,  along  with 
a  large  proportion  of  Iron.  A  large  part  of 
the  ferromanganese,  however,  is  mad*  by 
smelting  in  the  blast  furnace.  The  ferro- 
alloya  usually  contain  a  considerable  per- 
centage of  carbon  In  addition  to  the  Iron 
and  the  alloying  element,  part  of  the  carbon 


lark  Electric  Mfg.  Co.,  3940-46  Easton  Ave., 


whose  permeability  is  large,  of  the  same 
order  as  Iron.  Iron  and  moat  of  Its  alloys 
belong  to  this  group.  Also  see  Permeability. 
FERRULES,  FUSE.— Ferrules  are  the 
cylindrical  metal  caps  on  the  ends  of  any 
cartridge  type  fuse  rated  up  to  80  amperes. 
They  serve  as  the  terminals  through  which 
contact  la  made  with  the  fuse  element  in- 
side the  cartridge  when  the  fuse  is  In  place 
In  the  clips  of  the  fuse  block  or  cutout 
base.  In  the  nonrenewable  type  cartridge 
fuse  the  ferrules  are  securely  fastened  to 
the  fiber  enclosing  tube;  In  the  renewable 
type  the  ferrules,  or  at  least  one  of  them, 
can  be  unscrewed  from  the  tube  to  give 
access  to  the  fuse  element.  Above  60  am- 
peres cartridge  fuses  have  knife-blade  ter- 
minal contacts  Instead  of  ferrule  contacts. 

Bryant   Electric  Co.,  The.   1421  State  St., 

Bridgeport,  Conn.     "Bryant." 
CRESCENT    ELECTRIC    CO..    Mountain 

Grove,  Mo. 
Delaware    Hard    Fibre    Co.,    Wilmington. 

DeL     "D.  H.  Egyptian." 
Harvard  Electric  Co..  626  W.  Van  Buren 

St..  Chicago*    III. 
Mueller    Mfg.    Co.,    Ltd.,    W.    H.,    Sarnla. 

Ont.,  Can. 
PATTON-MACGUYER  CO..    SI    Mathew- 

son  St.,  Providence.  B,  I. 
Waterbury     Mfg.     Co.,      236     Grand     St., 

Waterbury,  Conn. 


purposes  where 

etc.,    where   they   are   used 

for   mechanical 

:ually  between  the  handle  and 
the  tool  proper.  Such  ferrules  are  made  In 
various  diameters,  thicknesses  and  lengths 
to  suit  the  dimensions  required.  When 
they  form  a  part  of  conducting  equipment 
copper  is  usually  employed,  but  when  used 
only  for  mechanical  purposes  brass  la  more 


Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St., 
Waterbury,  Conn. 

Bay    State    Stamping    Co..    380    Chandler 


o.,   878-880   Ull 

Google 
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FERRY  MFG.  CO.— 2113  S.  4th  St.,  St. 
Louis.  Mo.  Manufacturer  of  battery  sepa- 
rators, plates  and  battery  supplies. 

FEW  PART— Trade  name  for  push  button 
sw.iches  manufactured  by  the  Trumbull 
Electric  Mfg.  Co.,  Pialnvllle,  Conn. 

F-F.— Trado  name  for  battery  charging 
equipment,  remagnetlxers,  Insulated  wire 
strippers,  electric  arc  soldering  Irons  and 
transformers  manufactured  by  the  France 
Mft.  Co..  10325  Berea  Rd.,  Cleveland,  Ohio. 

FIBER.— Fiber  Is  a  hard,  dense  material 
made  of  vegetable  fiber,  cotton  rag  stock 
or  cotton  cellulose,  by  treating  with  zinc 
chloride  and  other  them'--' 
When  rags  are  used  they 
shreds,  cooked  In  rotating  no  iters,  ana 
beaten  into  a  pulp.  The  pulp  is  then 
treated  with  chemicals  and  manipulated  In 
heavy  presses  and  rolls  to  give  the  final 
forms.  The  coloring  Is  obtained  by  using 
mineral  pigments  or  aniline  colors.  While 
In  the  pulp  stage,  fiber  Is  often  treated 
with  Bakelite  and  other  compounds,  and  a 
great  many  grades  of  fiber  are  thus  pro- 
duced. The  chemical  and  water  used  ore 
not  always  completely  removed  by  the  roll- 
ing process  or  even  when  the  finished 
material  Is  compressed  Into  Blabs  or  tubes 
under  great  pressure.  It  absorbs  water 
quite  freely,  taking  up  nearly  50%  of  its 
weight  In  24  hours,  and  for  this  reason  iB 
confined  to  moderate  voltages  as  an  Insu- 
lating material.  The  resistivity  Is  on  the 
order  of  10'  to  10"  ohm-cm.  Its  dielectric 
strength  given  by  different  observers  has 
quite  a  variation,  depending  largely  on  the 
dryness  and  manufacture,  and  ranges  all 
the  way  from  3540  to  16,000  volts  per  mm. 
Fiber  Is  attacked  by  strong  acids,  but  Is 
not  soluble  In  oil  or  water.  When  it  soaks 
up  water  It  swells  and  upon  drying  It  warps 
badly  and  even  cracks.  It  has  a  tensile 
■trength  of  from  10,000  to  £0,000  lbs.  per 
sq.  In.  and  compressive  strength  of  35.000 
to  60.000  lbs.  per  sq.  In.  It  can  be  sawed, 
sheared,  turned,  threaded,  bent,  punched, 
etc.  It  Is  made  Into  various  shapes,  such 
as'  rods,  tubes,  and  sheets  at  the  time  of 
manufacture,  and  other  special  forms  used 
In  the  electrical  Industry,  like  conduit  and 
pipe,  bushings,  cleats,  handles,  gears, 
blocks,  rings,  etc.,  are  also  made. 

FIBER  CONDUIT.— See  Conduit,  under- 
ground, fiber. 

FIBER     CONDUIT     FITTINGS See 

Bends,  elbows  and  other  nttlnga,  fiber  con- 
duit. 

FIBER  OLITIC— Trade  name  for  hunt- 
ing fixtures  manufactured   by  the  N 

PlasUc  Relief  Co.,  330  Main  St..  Clm 
Ohio. 

FIBER     SHEET,     RODS,     TUBES     AND 
TUBING.— There  are  three  principal  foi 
into   which    fiber   Is    made   at    the    time 
manufacture,     and     from     these     all     other 
forms   of    the    finished    product    are    made. 
sheets,  rods,  and  tubes  or  tubing. 


i    the   f 


cellulose,  which  is  the  pulp  rolled  into 
form  similar  to  blotting  paper,  is  passe 
through  an  add  bath,  which  acts  as 
parchmen Using  agent,  and  transforms 
Into  fiber.  A  leaching  process  Is  required 
to  remove  this  acid,  and  this  frequently 
requires  a  very  long  time.  The  materia' 
I ■  pressed  into  the  desired  shapes  am 
sizes  and,  after  drying,  is  rolled  and  pu 
away  for  seasoning. 

Fiber  is  made  In  several  grades  and  de- 
grees of  hardness  and  flexibility  to  mee 
the  various  requirements.  Fiber  in  th< 
form  of  sheets;  rods  and  tubes  Is  machined 
bent  and  pressed  Into  hundreds  of  articles 

electrical  Held.  Some  of  the  p rind  pa 
forms  which  are  described  elsewhere  are 
Insulating  parts  for  Ignition  systems,  mo 
tors  and  generators;  switch  handles  am 
bases,  socket  bushing  and  Insulating  lin- 
ings: cartridge- fuse  shells,  underground 
conduits,    bushings,    cleats,    push    buttons 

Manufacturer*: 

American  Vulcanised  Fibre  Co.,  Wilming- 
ton, Del.     "Vul-Cot." 

Bartlett,  Inc..  H.  N..  19  Park  PI.,  New 
York,  N.  T. 

Barwood  Mfg.  Co..  L.  J..  St  on  eh  am 
Branch,  Boston   80.    Mass.      "Barwood. " 

BRANDYWINE  FIBRE  PRODUCTS  CO. 
P.  O.  Box  122.  Wilmington,  Del. 

Campbell  FibTe  Co..  Stanton,  Del. 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St.,  Cleveland,  Ohio. 


Fibre      Co..      Newark.      Del. 

'Bakelite-Dllecto,"  "Continental -Bake- 
lite."   ■Conite." 

Delaware  Hard  Fibre  Co.,  Wilmington, 
Del.    "Egyptian." 

Diamond  State  Fibre  Co..  Bridgeport.  Pa. 
"Diamond  F." 

DOWNEY  CO.,  GILBERT  H..  7  S.  17th 
St.,  Philadelphia.   Fa. 

Elaslold   Fibre  Co..   The,  Waltham.  Mass. 

Good    Mfg.    Co.,    The,    160    N.    Wells    St., 


Chica 


),  111. 


Hard    Fibre    &    Insulation    Corp.,    9S-I04 

Spring  St.,  New  York,  N.  Y. 
INTERNATIONAL,    MICA     CO.,     37th    A 

Brandy  winf      Sts.,      Philadelphia,      Pa. 

Johns- Ma nvl lie,  Inc.,  Madison  Ave.  A  41st 

St.,  New  York,  N.  Y. 
Keystone  Fibre  Co..  Yorklyn.  Del. 
Mica    Insulator   Co.,   68   Church    St..    New 

York.  N.  Y. 
Mica    Insulator    Co.,    Vlctorlavllle.    Que., 

Can. 
National   Fibre   &   Insulation   Co..   York- 
lyn,  Del.      "Old   Hickory,"    "Super  Sea- 
soned," "S-S." 
Rogers  Fibre  Co..  131  Beach  St..   Boston, 

Mass.    "Leatherold." 
Rogers    Paper    Mfg.    Co..    Inc.,    The,    219 

Hartford  Rd.,  South  Manchester,  Conn 

"Nux." 
St.    Louis   Paper   Can    A    Tube    Co..    1400 

Union  Blvd.,  St.  Louis,  Mo. 
Spaulding     &     Sons     Co.,      Inc.,      J.,      300 

Wheeler    St.,     Tonawanda.    N.     Y. 

"Cocheeo." 
Splro  Mfg.   Co..   The   C.    68    E,    131st   St., 

New  York,  N.  Y.     "Unlq." 
Standard  Fibre  Co..  11  Miller  St.,  Somer- 

vllle,  Mass. 
Thorn,    W.    J„    390    Talbot    St.,    London, 

Wilmington'  Fibre  Specialty  Co..  Wil- 
mington,   Del.     "Wilmington  Fibre." 

FIBRE  CLAD.— Trade  name  for  weather- 
proof wire  manufactured  by  the  Peerless 
Insulated  Wire  A  Cable  Co.,  90  West  St., 
New  York.  N.  Y. 

FIBRE  CONDUIT  CO.,  THE Orange- 
burg. N.  Y.     Manufacturer  of  underground 

President,  S.  R.  Bradley;  vice-president  and 
general  manager,  A.  M.  Cregier;  secretary 
and    treasurer,    F.    J.    Frost;    eastern    sales 

ager,  W.  W.  Smythe.  Main  office  and  fac- 
tory, Orangeburg,  N.  Y.  Branch  offices. 
101  Park  Ave.,  New  York.  N.  Y.:  Monad- 
nock  Block.  Chicago,  III.  Sales  representa- 
tives, S.  B.  Condit,  Jr.,  A  Co..  Boston, 
Mass.:  Pacific  States  Electric  Co.,  San 
Francisco,  Cal.;  Los  Angeles,  Cal.;  Port- 
land, Ore.;  Seattle.  Wash.;  Southern  Job- 
bers Supply  Co.,  New  Orleans,  La.;  E.  Q. 
DeWaId,.Satt  Lake  City.  Utah. 

FIBREDURO,  INC — 396  Broadway,  New 
York.  N.  Y.  Manufacturer  of  lighting  fix- 
tures and  portable  lamps.  President,  A. 
Levy;  vice-president,  S.  Meyeraon;  secre- 
tary, treasurer  and  sales  manager.  Joseph 
A.  Llchterman.    Factory,  Brooklyn,  N.  Y. 

FIBREX Trade     name     for     tree     wire 

manufactured  by  the  Simplex  Wire  A  Cable 
Co.,  201  Devonshire  St.,  Boston,  Mass. 

Fl  PRO- METAL  LIC,  -Trade  name  for 
high-pressure  piston  packing  manufactured 
by  the   General  Asbestos  A  Rubber  Co..  27 


FIDELITY  ELECTRIC  CO.— 331  N.  Arch 
St..  Lancaster,  Pa.  Manufacturer  of  mo- 
tors, motor -generators,  generators  and  fans. 
Business  established  1895.  President, 
Charles  F.    Stauffer;   treasurer  and  general 


force.  It  may  be  specified  as  the  Held  of  i 
dynamoelectrlc  machine,  solenoid  or  elec- 
tromagnet,  and  Is  then  often  spoken  of  ai 
the  magnetic  field.  Field  magnets,  yokes 
"   """   — '   "   ,n      """  and  spool! 


i  and  Held  c.  ._  .  .  , 
parts  of  the  "magnetic  c 
itlng  winding  by  which  t 


field    is    produc 

Electric  fields  are  regions  oi  electrostatic 
stress,  as  in  the  Insulation  of  a  high-ten- 
sion cable,  the  dielectric  of  a  condenser,  the 
space  between  charged  sparking  points  oi 
terminals,  the  line  wires  of  a  current,  etc. 

FIELD  A  CO.,  R.  B.— 10  Clarence  St. 
Worcester,  Mass.  Manufacturers  of  leathei 
and  fiber  specialties.    R.  B.  Field,  president. 

FIELD  COILS.— See  Colls,  armature  anc 
Held. 


FIELD,  CYRUS  WEST.— An  American 
financier  (born  at  Stockbrldge,  Mass.,  1319. 
and  died  at  New  York,  1892),  who  was  the 
Indefatigable  promoter  of  the  first  sub- 
marine telegraph  cable  between  Europe  and 
America.  At  the  age  of  33  he  retired  from 
the  paper  business.  Having  secured  all  the 
practicable  landing  rights  on  the  American 
side  of  the  ocean,  he  organized-  the  New 
York,  Newfoundland  A  London  Telegraph 
Co.  for  the  purpose  of  laying  telegraph 
cables  across  the  ocean.  Unsuccessful  at- 
tempts to  lay  the  cable  were  made  In 
August,  1837,  and  in  June,  18G8,  but  a  com- 
plete cable  was  laid  between  July  7  and 
Aug.  5,  185S;  for  a  time  messages  were 
transmitted,  but  In  October  the  cable  be- 
came useless,  owing  to  the  failure  of  iti 
electrical  insulation.  Mr.  Field  reorganised 
the  enterprise  under  the  name  of  the  Anglo- 
American  Telegraph  Co.,  and  in  1806.  after 
a  futile  attempt  In  the  previous  year,  « 
cable  was  laid  and  brought  successfully  into 
use.  Mr.  Field  spent  his  succeeding  years 
in  railroad  development. 

FIELD  DISCHARGE  SWITCHES.— See 
Switches,  field  discharge. 

FIELD,  DYNAMO.— The  magnetic  flux  In 
the  air  gap  of  generators  and  motors.  The 
term  Is  also  used  broadly  to  denote  the  iron 
structure    which    completes    the     magnetic 

side  of  the  armature  core  and  air  gaps 
together  with  the  windings  thereon  and  all 
of  the  necessary  supporting  material. 

FIELDCO — Trade  name  for  leather  and 
fiber  specialties  manufactured  by  R.  B. 
Field  A  Co.,  10  Clarence  St..  Worcester, 
Mass. 

FIFTY-FIFTY.— Trade  name  for  lighting 
h  racket  manufactured  by  the  Light  oiler 
Co.,  368  Broadway,  New  York,  N.  Y. 

FILAMENT  SUPPLY  CO.— 1317  Willow 
Ave..  Ho  bo  ken.  N.  J.  Manufacturer  of 
filaments  for  carbon  lamps.  Business  es- 
tablished 1808.  President  and  treasurer, 
F.  J.  Rooney:  vice-president,  J.  Rooney; 
secretary,  Jerome  C.  Jackson. 

FILAMENTS,  INCANDESCENT  LAMP 
—The  small  conductor  In  the  Incandescent 
lamp  bulb  which  becomes  heated  to  In- 
candescence and  is  the  source  of  light.  The 
first  commercially  successful  incandescent 
lamp  filaments  were  of  carbon,  and  for 
about  23  years  carbon  remained  the  prin- 
cipal Incandescent  lamp- filament  material, 
although  the  processes  of  manufacture  were 
greatly  Improved  and  cheapened.  With  the 
discovery  of  methods  of  making  filaments 
of  the  metals  tantalum  and  then  tungsten. 
Incandescent  lamps  of  much  higher  effi- 
ciency became  possible.  Tantalum  was 
used  for  only  a  few  years.  Methods  of 
drawing  tungsten  wire  have  been  perfected 
within  recent  years  which  render  the  tung- 
sten filament,  which  was  formerly  very 
fragile,  as  tough  as  the  carbon  filament 
and  as  a  result  the  tungsten  lamp  is  now 
used  almost  exclusively. 
Manufacturers: 
Canadian  General  Electric  Co.,  Ltd.,  21! 

King  St..  W-,  Toronto,  Ont.,  Can. 
Filament    Supply  Co.,    1317    Willow   Ave., 

Hoboken,  N.  J. 
Hofmann,    Alfred,     150-152    Hudson    Ave., 

Union  Hill.  N.  J. 
INDEPENDENT    LAMP    A    WIRE    CO.. 
1737  Broadway.  New  York,  N.  Y.     (Se* 
display  adv.   page   1251.) 
McJunkln,     Paul,     15    E.     40th     St.,    New 

York,  N.  Y. 
Pick  Mfg.  Co.,  Richard,  224  N.  Wells  St, 

Chicago,  m.  "Wolfram." 
Rooney  Lamp  Co.,  F.  J.,  Hoboken.  N.  J. 
FILES  ENGINEERING  CO.,  INC..  THE. 
— Providence,  R.  I.  Manufacturer  of  hand- 
operated  and  mechanical  stokers.  Business 
established  1912.  President  and  treasurer. 
William  Rolfe  Files:  general  manager,  Ro- 
land T.  Hungerford.  Main  office,  73  West- 
minster St.,  Providence.  R.  L  Branch 
offices,  543  W.  Washington  St..  Chicago. 
111.;  10B  W.  40th  St..  New  York.  N.  Y.;  831 
Real  Estate  Trust  BIdg.,  Philadelphia.  Pa.: 
416  Equitable  BIdg.,  Baltimore,  Md.:  141 
Milk  St.,  Boston,  Mass.;  129  Ncwfleld  BIdg., 
Bridgeport,  Conn. 

FILES,  SLOTTI  NO.  —  See  Commutator 
slotting  files  and  devices. 

FILLION,  INC.,  S.  O.— New  York,  N.  Y. 
Manufacturer  of  mica  and  mica  product*. 
Business  established  1908.  President.  S.  O. 
Filllon;  treasurer,  C.  J.  Buslck.  Main  office, 
6.1  Murray  St..  New  York.  N.  Y.  Branch 
office,  88  Duke  St.,  Ottawa,  Out.,  Can. 
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FILM  CUTOUTS.— Sea  Cutouts,  dim,  In- 
candescent street  lamp. 

FILMS,  CUTOUT Thin  disks  of  special- 
ly prepared  paper  or  cloth,  such  as  silk, 
that  are  placed  In  secies  cutouts  of  series 
In  can  descent  street  lamps.  For  their  use 
and  action,  see  Cutouts,  film,  Incandescent 
street  lamp.  The  Alms  are  of  carefully 
selected  stock  and  are  made  to  have  as  uni- 
form a  disruptive  or.  puncture  voltage  as 
possible.  This  Is  usually  rated  somewhere 
between  200  and  300  volts.  The  film  Is 
placed  In  a  special  film  cutout  device  that 
usually  forms  part  of  the  lamp  socket. 
Bach  film  Is  used  once  only,  as  It  Is  worth- 
Manufacturers: 
Canadian   General  Electric   Co.,   Ltd..  21! 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Standard  Insulation  Co.,  Rutherford,  N.  J. 

"Slco." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1395-1402.) 
FILTERS.    ELECTRICAL.— Certain    elec- 
trical   circuits    containing    Inductance    and 
capacitance  have  the  property  of  suppress- 
ing  certain   electrical   frequencies  and  are 
.    called    Altera.      A    shunt    circuit    containing 
Inductance   and    capacitance    in    series   will 
eliminate  the  frequency   for  which  such  a 
circuit    Is   resonant.      A    shunt    circuit    tn 
which  the  Inductance  and   capacitance  are 
In    parallel    will    eliminate    all    frequencies 
ficeptlng  that  for  which  the  shunt  circuit 
la    resonant.      Various    other    combinations 
may  be  used  for  the  elimination  of  ail  fre- 
quencies or  certain  bands  of  frequencies. 

FILTERS,  LIGHT.— A  term  used  to  desig- 
nate a  transparent  medium  through  which 
light  Is  passed  for  the  purpose  of  Altering 
out  some  of  the  colors  of  which  the  light 
Is  composed,   so  as  to  change   the  colt 
the  light  passing  through  the  Alter.     Such 
light  Alters  may  be  of  glass,  gelatin,  trai 
parent  solution,  or  other  transparent   n 
dlum.      The    color    of    the    glass    or    oil 
medium  of  which  the  Alter  is  composed     _ 
due  to  the  fact  that  the  Alter  absorbs  light 
of   certain   colors   and   the   resultant   light 
color  which  la  seen  is  only  that  made  i "" 
of  the  colors  which  pass  through  the  Altc 
In  fact,  every  piece  of  colored  glass,  gelat 
color   screen,   or  other   transparent   colored 
substance    Is   a   light   Alter   In    the    broad 

Manufacturers: 

HOLOPHANE  GLASS  CO..  INC.,  THE, 
340  Madison  Ave.,  New  York.  N.  T. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.      (See  display  adv.  page    1278.) 

NATIONAL  X-RAY  REFLECTOR  CO., 
2J6  W.  Jackson  Blvd.,  Chicago,  111. 
The  "Color-Ray"  unit,  provides  prac- 
tical colored  lighting  In  show  windows, 


"X-Ray"  Color- Ray 

etc.     Used  with  X-Ray  Jove  or  Jupiter 
reflectors,  easily   installed,   without   re- 
moving lamps  or  disturbing  reflectory. 
provides     any     oombi  nation     of    colors. 
See  Adv.   page  H05.— Adv. 
FINCH  MFG.  CO— 9th  Ave    A  W.  Linden 
St..  Scranton.  Pa.     Manufacturer  of  electric 
hoists.    Business  established  1866. 

FINDLAY.— Trade  name  for  porcelain 
knobs  manufactured  by  the  Trenton  porce- 
lain Co.,  S03  E.  State  St.,  Trenton.  N.  J. 

FINDLAY  ELECTRIC  PORCELAIN  CO. 
TH  E.— Flndlay.  Ohio.  Manufacturer  of 
porcelain  bushings,  cleats,  knobs,  etc. 
Business  established  1910.  President,  J.  E. 
Blckwell:  secretary,  F.  E.  Owen. 

FINDLAY  MFG.  CO.,  INC.,  ROBERT.— 
224  6th  Ave..  New  York.  N.  Y.  Manufac- 
turer of  lighting  fixtures.  President  Her- 
man M.  Schwartz:  secretary  and  treasurer, 
Frederick  BchwarU. 

FINDLAYLITE.— Trade  name  for  lighting 
Allures  manufactured  by  the  Robert  Find- 
lay  Mfg.  Co..  Inc.,  124  5th  Ave.,  New  York. 


FINE  ARTS  LAMP  4  SHADE  CO.— 230! 
Watansla  Ave..  Chicago.  111.  Manufacturer 
of  portable  electric  lamps  and  lamp  shades. 
Business  established  1920.  President  and 
sales  manager.  Fred  M.  Lawrence:  vfce- 
presldenta,  William  Abrams.  John  Carlson: 
secretary  and  treasurer.  William  P.  Mae- 
der;  general  manager.  William  Abrams. 

FINE   ARTS   PRODUCT  CO 4311  Grand 

Blvd.,  Chicago,  HI.  Manufacturer  of  port- 
able   electric    lamps.       E.     G.    He  nig,     sole 

FINGERS,  CONTROLLER.— See  Control- 
ler Angers  and  segments. 

FINLAY   CELL— A  cell  designed   for  the 

electrolysis  of  brine  solution,  making  alkali 
and  chlorine. 

FINNELL.— Trade  name  for  motor-driven 
scrubbing  machines  manufactured  by  tbe 
American  Scrubbing  Equipment  Co.,  Inc., 
ISO  N.  Wabash  Ave.,  Chicago,  III. 

FINUCANE  CO.,  THE  BERNARD  E.— 
296  Franklin  St..  Rochester,  N.  Y.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1920.  President.  Ber- 
nard E.  Flnucane;  general  manager,  E.  II 
Gilman,  Jr.;  sales  manager,  J.  F.  O'Donnell. 

FIRE-ALARM  BOXES.— See  Boxes,  flre- 
alarm. 

FIRE  ALARMS.— See  Alarms,  Are;  Alarm 
systems,  Are. 

FIRE     BOXES     AND     REGISTERS See 

Boies,  Are,  electric  railway  car  or  station; 
Registers,  car  fare. 

FIRE  DETECTING  WIRE  CORP.— 2  W 
45th    St.,    New   York,    N.    Y.      Manufacturer 

eral  manager,  William  H.  Garrison;  vice- 
president,  Henry  D.  Reed;  secretary  and 
treasurer,  John  S.  Roberta. 

FIRE  ENGINES,  ELECTRICALLY  OP- 
ERATED.—This  term,  although  usually  re- 
stricted to  the  pumping  appliance.  Is  often 
used    broadly    to    cover    Are    "  is. 

chemical  extinguisher  outfits  i  e- 

flghtlng   equipment    mounted  is, 

with   the  exception  of  large  :S. 

In   this   broad    sense   electric  ed 

Are    engines    are   such    as   a  jy 

and   also   by   either   the   sair  er 

motor     for     operating     the  p. 

Power  Is  derived  from  the  st  py 

In    either    case.      In    general  By 

nre  built   like   other   electric  3d 

ucks   except   that   the   stori  is. 


also  built  for  higher  speeds.  All  these  re- 
quirements call  for  a  much  larger  battery 
than  Is  customarily  used.  The  batteries 
may  be  disposed  In  several  compartments 
arranged  In  various  places  on  the  chassis 
of  the  truck  where  they  are  not  In  the 
way.  Electrically  operated  Are  equipment 
has  been  found  to  give  good  results  In 
city  service  where  the  runs  are  not  very 
long  and.  although  not  widely  used,  has 
been  found  to  meet  all  requirements  fully 
as  satisfactorily  as  the  gasoline  type 
equipment. 

Manufacturers : 

Couple -Gear  Freight- Wheel  Co.,  1460 
Buchanan  Ave.,  S.  W.,  Grand  Rapids, 
Mich. 

FIRE    EXTINGUISHERS Thia   term    la 

applied  to  all  appliances,  whether  using 
a  special  liquid,  water  or  powder,  em- 
ployed to  put  out  a  Are.  They  are  made  In 
various  sizes  and  types  according  to  the 
service  for  which  they  are  Intended.  Aside 
From  violent  explosions  all  Ares  start  from 
small  and  readily  controllable  origins,  such 
as  lighted  matches,  clgaret  stumps,  oily 
rags,  etc  If  the  Are  can  be  put  out  before 
It  has  gained  headway  a  serious  Are  and 
loss  will  be  prevented.  This  Is  the  object 
-if  all  Are  extinguishers.  They  prove  of 
...,_._    ,.._ on]y   miaceiianeoua  flres  but 


value  for 
chlner 


if  short-circuits  on  eh    ... 
id   switchboards.      For  this   pur- 


-.:  Unguis  hi.. . 

liquids,  such  as  carboi-  

be  kept  handy  around  electrical 

"     re  there   Is  hazard   ot  spread  of 
the    burning    of    Insulation    on 
cables  or  other  conductors. 
Manufacturers: 
American' La    France    Fire    Engine    Co., 

Elmlra.  N.   Y.     "La  France." 
Boyce-Veeder    Corp.,     S3    Hunters    Point 
Ave..  Long  Island  City,  N.  Y.    "Boyce." 
Carbona   Products  Co.,    302    W.    26th    St., 
New  York,  N.  Y. 
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Castle,  Inc..  James  M.,  1210-13  Arch  St., 
Philadelphia.  Pa.  "Castle."  "Fire 
Guard."   "Liberty,"  "Mohawk." 

Dlener  Mfg.  Co.,  G.  W.,  400  Monticello 
Ave.,    Chicago,    III.      "Automatic." 

Foamlte  Flrefoam  Co.,  200  6th  Ave..  New 
York,  N.  Y. 

Hall-Thompson  Co.,  ape.  Hartford,  Conn. 
"Wonder  Worker.'™^ 

Johns  -  Man  vi  lie,  Inc.,  Madison  Ave.  and 
41st  St.,   New  York,   N.   Y.      "Suticess." 

Northern  Fire  Apparatus  Co.,  2422  Uni- 
versity Ave.,  S.  E„  Minneapolis,  Minn. 
"Northern." 

Pyrene   Mfg.   Co.,    17   I 
York,   N.   Y.      "Pyrene. 

Relc  Equipment  Corp.,  5  Beekman  St., 
New  York,   N.  Y. 

Western  Fire  Appliance  Co..  703  Market 
St.,  San  Franciaco,  Cai:     ■•Pyroclde." 

Williams,  Brown  &  EJarle.  Inc.,  918  Chest- 
nut St.,   Philadelphia.  Pa. 

FIRE-FELT,— Trade  name  for  insulating 
material  manufactured  by  Johns-Manvllle, 
Inc.,    Madison  Ave.   &   41st   St.,   New  York, 


.   49th   St.,   New 


FIRE     FLY Trade     I 


Inc.,    123T   At- 


Turnbull    Electric   Mfg. 
lantlc  Ave.,  Brooklyn,  : 

FIRE- FLY.— Trade  name  for  electric  egg 
tester  manufactured  by  Frank  W,  Qaylor 
SO  Barclay  St.,  New  York,  N.  Y. 

FIRE  QUARD.— Trade  name  for  Are  ex- 
tinguishers manufactured  by  James  M 
Castle.  Inc..  1210-12  Arch  St.,  Philadelphia, 

FIRE    POINT    OF    OILS Oils    used    for 

fuel  and  for  Insulating  and  cooling  pur- 
poses In  transformers,  oil  switches,  oil 
circuit  breakers,  etc..  need  to  be  tested  to 
determine  the  fire  and  flash  points,  as 
these  are  an  indication  of  their  value  for 
the  various  purposes.  The  Are  point  Is 
that  temperature  at  which  the  vapors 
given  off.  If  ignited,  will  continue  to  burn. 


fuel-heated  Are  p .  ...      _ 

c Sally  In  places  where  the  other  types  would 
Involve  too  great  a  Are  hazard  because  of 
the  open  flame  in  the  neighborhood  of  In- 
flammable materials.  They  are  also 
advantageous  where  work  la  done  with 
fleet  rlc  power  always  available,  as  In 
a  power  house,  telephone  exchange,  factory. 
etc.,  where  their  convenience,  safety  and 
compactness  Is  of  special  value. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  An  electrically- heated, 
two-compartment  furnace  for  heating 
moderate  and  heavy-duty  soldering 
irons.  Consists  of  two  special  steel  al- 
loy muffles  wound  with  nickel  chroml- 

pound    which    retains    its    electrical   re- 
sistance   at    high    temperatures.      Made 
for   22Q  volts,   single  heat,    and    for   110 
volts  providing  three  heats.     1.500-watt 
furnaces    suitable    for    Irons   up    to   2H 
lbs.    In    weight    per    muffle,    2.000-watt 
furnaces   for   heavier   irons.      (Bulletin 
69702,  >     See  adv.  pages  1203 -122 J.— Adv. 
-  Oil- 
clans,  cable  splicers  and  plumbers  In  heat- 
ing solder  and  lead  pots;  It  is  usually  pro- 
vided   with  a   large    tank   {about    6   auarts) 
for  gasoline,  a   holder  for  the  metal  pots, 

air  pump  for  supplying  air  pressure  for 
forcing  the  gasoline  Into  the  burner.    Fire 

ollne  torches  as  a  rule.  They  are  espe- 
cially adapted  for  melting  lead  or  solder 
for  splicing  lead-covered  cables  and  solder- 
ing cable  lugs:  they  are  eso  used  for  heat- 
ing splicing  and  Ailing  compounds. 
Manufacturers: 

ALLEN  CO..  INC.,  L.  B.,  4519-29  N.  Lin- 
coln St.,  Chicago,  III.     "Allen." 
Ashton  Mfg.  Co.,   184  Emmet   St..   New- 
ark,  N.    J.      "Red-Hot." 
Bench-Russ     Co..      120     Broadway.     New 

York.   N.  Y.     "Beach-Russ." 
Berger  Bros.   Co.,  229-237  Arch  St.,  Phil- 
adelphia, Fa. 
Bernz  Co..  Otto,  17-37  Ashland  St..  New- 


Burgess  Soldering  Furnace  Co.,  Colum- 
bus, Ohio.     "Gem,"  "Star." 

Clayton  &  Lambert  Mfg.  Co..  1370-1380 
Beaublen  St.,   Detroit,  Mich. 


,  Google 
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HBRBST,    PAUL   W..    Chicago.    111. 

are  exclusive  distributors  of  the  Da 

■on  Ore  pot  or  soldering  furnace. 

lined  to  be.  the  standard   furnace. 

display   adv.    page    1MB.— Adv. 
Kreas  Co..  George  R.,  1900-1902   Brighton 

Rd..    r It ta burgh- Pa. 
Malleable     Iron    Wttlngs     Co..     Bran  ford, 


Cookers,  electric,  tireless. 

FIREPLACES,  ELECTRIC— These  are 
nude  In  many  types,  from  those  having 
large  heating  elements  and  arranged  per- 
manently In  the  wall  so  aa  to  serve  effec- 
tively as  clean  and  sanitary  fireplaces,  to 
those  constructed  chiefly  for  ornamental 
purposes  and  provided  with  colored  lamps 
to   simulate  the   appearance   of   a  burning 


Manufacturer*: 

National  Electric  Heating  Co..  Ltd..  The, 

544     Queen     St.,     Toronto.     Ont..     Can. 

"National." 
STRAIT    &     RICHARDS.    INC..     Fabyan 

Place.     Newark.     N.    J^      The     electric 

"Ololog."     See   Logs. 


mlnated  or  Heated. — Adv. 


'.   On(. 


FIREFLY.— Trade  name  for  electric  egg 
testers  manufactured  by  Frank  W.  Gaylor. 
30  Barclay  St.,  New  York,  N.  Y. 

FIRING  OF  GUNS.— See  Qun  firing  on 
battleships. 

F-l-R-O-L-. — Trade  name  for  spark  plugs 
manufactured  by  the  Flrol  Spark  Plug  Co.. 
1626  Manhattan  Bklg..  Chicago,  III. 

FIROL  SPARK  PLUG  CO.— I62S  Man- 
hattan Bldg.,  Chicago.  111.  Manufacturer 
of  spark  plugs. 

FIRST,— Trade  name  for  nitrogen  lamps 
manufactured  by  the  B.  First  Co..  170-172 
W.  Broadway.   New  York.   N.  Y. 

FIRST  AID  EQUIPMENT.— Moat  indus- 
trial accidents  occur  when  no  physician   Is 

jury  Is  essential.  If  proper  treatment  is 
not  given  Infections  frequently  set  in  and 
Increase  the  seriousness  of  the  Injury, 
sometimes  resulting  In  the  loss  of  Angers, 
hands,  arms,  legs,  and  occasionally  causing 
death.  To  supply  the  proper  materials  for 
Immediate  treatment  Is  the  purpose  of 
'■first  aid  equipment."  Since  the  accidents 
which  may  occur  are  various,  first  aid 
equipment  la  a  varied  but  adequate  as- 
sortment of  the  roost  essential  materials, 
including  aa  a  rule:  Antiseptics,  stimu- 
lants, emetics,  salts,  bandages,  absorbent 
cotton,  plain  gauze,  knife,  scissors,  pins, 
tongue  depressors,  splints,  wire,  and  In 
some  cases  stretchers.  Where  danger  from 
gas  or  electric  shock  make  It  necessary, 
resuscitation  apparatus  la  also  Included  as 
a  part  of  the  Brst  aid  equipment.  For  this 
aee  Respirators  and  resuscitation  equip- 
First  aid  equipment  should  always  be 
kept  In  a  sanitary  cabinet.  The  foreman 
or  some  bright  workman  In  each  shift  or 
working  crew  should  be  Instructed  In  Us 
use.  so  that  relief  may  be  given  to  the  In- 
jured person  at  the  earliest  possible  mo- 
ment after  the  accident. 


Ambrine  Laboratories.  347  Madison  Ave.. 

New  York,   N.  Y.      "Ambrine." 
American-  LaFVance      Fire     Engine      Co., 

Inc.,   Elmira.    N.    Y.      "LaFranee." 
Hardy  &  Co..   F.  A.,  10  S.  Wabash  Ave., 

Chicago.  III.    "Harco." 
Lungmotor    Co..    711    Boylaton    St.,    Boa- 
ton,  Mass.      "Lungmotor." 
Safety   First    Supply    Co.,    107    3rd    Ave., 

Pittsburgh,  Pa.     "Diamond." 
FIRST    CO.,     B — 170-172    W.    Broadway, 
New  York,   N.   Y.      Manufacturer  of  nitro- 
gen lamps. 

FIRST  NATIONAL  LIGHTING  CORP.— 
ZO30  B.  »nd  St.,  Cleveland,  Ohio.  Licensed 
manufacturer  and  distributor  of  "Perfec- 
lite"  lighting  fixtures  and  "Aladolamp" 
portable  lamps  for  territory  east  of  the 
Mississippi  River.  President,  J.  L.  Jaffe; 
vice-president.  W.  S.  Klesel;  secretary, 
treasurer  and  general  manager,  C.  H. 
Heide. 


FISCHER  £  CO.,  INC.,  H.  G.— 2341  Wa- 
bansia  Ave..  Chicago,  111.  Manufacturer! 
of  X-ray  and  other  electro  therapeutic  ap- 
paratus. Business  established  1913.  Pres- 
ident, treasurer  and  general  manager,  H 
Q.  Fiacher:  vice- president.  P.  P.  Musket; 
secretary  and  sales  manager,  H.  T.  Fischer. 
Sales  representatives.  Seattle  Supply  Co., 
Seattle.  Wash.;  J.  A.  Wllferth.  Los  An- 
geles, Gal.;  Electric  Mfg.  Co.,  San  Fran- 
cisco, Cai.r  Magnuson  X-ray  Co.,  Omaha. 
Neb.;  William  Painter  Co..  Mlnneapolla, 
Minn.;  A.  S.  Harris  Co.,  New  York,  N.  Y-; 
Thompson- Plaster  Co..  Less  burg,  Va. 

FISCHER  4  HAVES  ROPE  £  STEEL 
CO.— 741-746  W.  Tan  Buren  St.,  Chicago, 
III.  Manufacturer  of  galvanised  copper 
and  steel  strand,  clamps,  lag  bolts  and 
screws,  etc.  Business  established  1318. 
President.   A.    C.   Fiacher;    treasurer,   T.    S. 

FISHER    4    VINAL   JEWEL    WORKS.- 

16   Crescent  St.,   Waltham.   Mass.     Manu- 
facturer of  Jewel 
Business     establh 
Herbert   C.  Vinal. 

FISCHER  -  SWEENY  BRONZE  CO., 
INC.— 1301  Grand  St.,  Hoboken.  N.  J.  Man- 
ufacturer of  metal  castings  and  electro- 
f latin g  anodes.  Business  established  1911. 
resident.  C.  J.  G.  Fischer;  vice-president 
and  treasurer,  L.  A.  J.  Fiacher;  secretary, 
A.  Helmke. 

FISHER  ELECTRICAL  WORKS.— 1014 
Lynn  St..  Detroit.  Mich.  Manufacturer  of 
automobile  lighting  and  starting  systems. 
Frank   E.    Fisher,    sole  owner. 

FISHER  GOVERNOR  CO.,  THE.— Mar- 
sha Utown,  Iowa.  Manufacturer  of  power 
plant  specialties. 

FIBH1NG,  ELECTRICAL.— The  processes 
preparatory  to  drawing  wires  and  cables 
through  underground  ducts  and  Interior 
conduit  systems,  and  preparatory  to  draw- 
ing armored  cable,  flexible  fabric  tubing 
and  flexible  steel  conduit  through  walls 
floors,  partitions,  etc..  are  known  as  fish  Inn 
Two  and  sometimes  three  steps  are  usually 
Involved     before    the     conductors    are     "- 

In    underground    conduit    work   rats    a 
ferrets    were    formerly    used    to    draw 
string  through  the  duct  and  a  heavy  w__  _ 
pulling  cable    was   then    drawn   through 


the     lead-covered     cable 

finally  attached.      Preaent   methods  «_„ 
conduit  rods,  which  may  be  Joined  togetltc 


in  short  _.    .  .    ...     _„ 

pulling  cable  Is  attached  to  the  last  rod 
and  drawn  through  by  the  rods;  then  the 
lead-covered  cable  Is  pulled  In  from  the 
manhole  at  the  other  end.    See  ifods,  duct 


of  a 


or  "snake"  (aee  Tape  or  wire,  steel,  fish) 
is  run  through  the  conduit.  This  may  be 
pushed  through  from  one  outlet.  Junction 
or  pull  box  to  another.  Bends  or  Irregu- 
larities In  the  conduit,  especially  places 
where  two  lengths  are  coupled  together, 
sometimes  catch  the  tape  but  by  twisting 
and  shaking  ft  mav  1  -  -  ■  ■  ■  ■  ■ 
flahed  through.  Where  a  great  deal  of 
Ashing  Is  to  be  done,  or  lonit  lengths  of 
conduit  fished,  pneumatic  devices  have 
been  used  in  which  a  small  wad  or  plug 
acts  as  a  platon  and  la  forced  throueh  the 

foot  nump  or  com  pressed -air  tank ;  a  cord 
-ttnehed  to  the  wed  then  la  pulln)  in  in 
thin  wav  and  permita  a  light  conductor  or 
n,i)tlr.g.ln  wire  to  be  drawn  through,  bv 
which   the  heavy  wires  are  pulled   in. 

Fishing  of  armored  coble  or  flexible  con- 
sult in  completed  buildings  Is  more  dif- 
ficult, but  follows  the  same  general  meth- 
ods. Fish  tape  is  commonly  uaed  to  draw 
t*e  flexible  conduit  or  tubing  or  armorer! 
rahle  Into  place.  In  the  cane  of  flexible 
steel  conduit  a  flsh  pluir  Is  often  used  to 
connect  the  flsh  tane  t«  th~  end  of  the  con- 
sult: see  Plugs,  flsh.  flexible  steel  conduit. 
After  this  conduit  or  the  flexible  fabric 
tubing  (or  "loom")  Is  In  place  and  secured 
to  the  outlet  fittings,  the  fish  tape  la  flahed 
through   It   and   used    to   draw    in   the   con- 


Is  used  to  Join  one  rail  to  another  In  =.„,.- 
trie  and  other  railway  track  construction. 
F1SHWAYS— Flshwaya  are  required  by 
law  in  nearly  every  state  as  an  appendage 
to   water-power,    irrigation    or    other   dams 

'       *"    "~    latural  waterways.      Their 

..  —  ..-j    -    gradual    inclii 


ter  of  low  velocity  shall  flow  and  against 
which  the  flsh  may  readily  swim,  thus  per- 
mitting the  free  passage  of  flsh  upstream. 
Both  the  inlet  and  outlet  are  below  water. 
FISKE  BROS.  REFINING  CO— 34  State 
St..  New  York,  N.  Y.  Manufacturer  of 
lubricating  oils.  President,  F.  J.  Snyder; 
vice-president  and  treasurer.  William  M. 
----■-'-    eaidenta,    C.    W.    McDaniel, 


FITCHBURG  STEAM  ENGINE  CO.— 
Box  443.  Fitchburg,  Mass.  Manufacturer 
of  steam  engines.  Business  established 
1376.  President  and  general  manager,  F. 
Fosdick;  secretary,  William  J.  Clifford; 
treasurer,  Charles  Foadlck.  Sales  repre- 
sentatives, Rowland  &  Burns.  New  York, 
N.  Y.r  George  H.  Conner,  Philadelphia,  Pa.; 
W.  C.  Teal,  Chattanooga,  Tenn.;  H.  J. 
Oebhardt,  343  S.  Dearborn  St.,  Chicago,  III. 


FITRITE.— Trade  name  for  heating  de- 
vice plug  manufactured  by  the  Union  Elec- 
tric Corp.,  103  Mott  St.,  New  York,  N.  Y. 

FITSWEl.L.— Trade  name  for  welder's 
goggles  manufactured  by  the  Chicago  Eye 
Shield  Co.,   3300  Warren  Ave.,   Chicago,  111. 

FITTINGS,  CONDUIT.— Conduit  fittings 
is  a  broad  term  covering  practically  all  the 
accessories  used  with  conduit  to  form  a 
complete  conduit  wiring  system.  It  ap- 
plies particularly  to  Interior  conduit,  rigid 
or  flexible,  and  includes  hangers,  straps. 
couplings,  nipples,  unions,  locknuts,  bush- 
ings, caps,  conduit  boxes  of  all  kinds  (such 
as  outlet,  switch,  Junction  and  pull),  also 
box  covers,  outlet  platea,  etc.  (Some  de- 
tails and  the  lists  of  the  makers  of  the 
fittings  will  be  found  under  the  name  of 
each  fitting.) 

FITTINGS,  FIBER  CONDUIT.  — See 
Bends,  elbows  and  other  fittings,  fiber 
conduit. 

FITTINGS,  PIPE,  FOR  AIR,  STEAM, 
WATER,  ETC.— Pipe  fittings  for  use  in 
power  plants  on  air.  steam  and  water  lines 
are  made  in  hundreds  of  forms  and  sties 
lor  the  various  conditions  that  are  to  be 
met.    While  a  few  of  the  common  and  im- 


i   rather 


radius 


prevent  friction  losses  and  to  allow  for  a 
certain  amount  of  expansion.  Pipe  lines 
of  smaller  sizes  and  more  complicated  lay- 
out frequently  require  the  use'  of  elbows 
to  make  short  turns,  tees  for  making  a 
tap  from  a  line,  couplings  to  Join  two 
lengths  together,  crosses  to  connect  four 
lines,  unions,  reducers,  etc.  These  are  the 
most  common  fittings  and  are  made  of 
wrought,  cast  and  malleable  Iron  and  also 
of   braes    quite   commonly.       In   addition  to 

other  angle  elbows.  Y-branches  at  various 
angles,  return  bends,  traps,  offsets,  offset 
couplings,  branch  tees,  plugs,  crossovers, 
crossover  tees,  etc.,  and  varioua  other 
flanges,  gaskets,  etc.,   and  special  fittings. 

A.  &  J.  Mfg.  Co.,  The,  669  W.  Lake  St.. 
Chicago,   111. 

Rashlin   Co.,    The,    Warren,   Pa. 

Bonncy  Vise  &  Tool  Works,  Inc.,  Allen- 
town,   Pa. 

Crane    Co..    838    S.    Michigan    Ave..    Chl- 

Crane,'  Ltd.,  1380  St.  Patrick  St..  Mon- 
treal,  Que..   Can. 

Creamery  Package  Mfg.  Co.,  The,  11-' 
W.   Klnsle   St.,   Chicago.   111. 

Edward  Valve  &  Mfg.  Co.,  The,  1300  W. 
146th  St.,  East  Chicago,  Ind. 

Erie  Electrical  Equipment  Co.,  Johns- 
town,   Pa.    "Erie." 

Gold  Car  Heating  &  Lighting  Co.,  32* 
36th   St.,    Brooklyn.   N.    Y. 

Hempfleld  Foundries  Co.,  35th  &  Char- 
lotte   Sts.    Pittsburgh,    Pa. 

Hungcrford  Brass  &  Copper  Co..  II.  T„ 
80     Lafayette  _  St.,    New    York,     N.    T. 

International    Oxygen    Co.,     79*    Frellng- 

huysen  Ave.,  Newark,  N.  J.      "L  O.  C. 

System." 
Johns -Man  vllle.    Inc.,    Madison    Ave.    A 

41st  St.,  New  York,  N.  T. 
Keystone  Iron  &  Steel  Works,  2331  Santa 

Fe  Ave.,   Los  Angeles,   Cal. 
Lunkenhelmer       Co.,       The.      Cincinnati, 

Ohio. 
McAvity  &    Sons.    Ltd.,   T-,  King  St.,  St. 
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Malleable    Iron     Fittings 
Mueller   Mfg.   Co..    Ltd.,   1 


.   H.,   Sarnla, 

Newbury   &   Son.   Jay  H.,   Goshen,  N.  T. 
Newman   Mfg.    Co.,    717-21    Sycamore   St., 

Cincinnati,   Ohio. 
Oil   Well    Supply    Co..    218-215   Water   St., 

Pittsburgh,   Pa. 
SHERMAN     MFG.     CO.,     H.     B..     Battle 
Creek,    Mich.       "Sherman. "      (See    dis- 
play adv.  page  1323.) 
V.  V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia. Pa.    "V.  V." 
FITTINGS,     SHRINK,     FOR     TUBULAR 
COPPER      BUSES.— These      are      generally 
cast    copper  fittings   with   a   carefully    ma- 
chined  projection   of  such   size  as  to  make 
a    shrink    fit    between    copper    tubing    used 
for  busbars  and   the  fitting.     Several   forms 
of  fittings  are  used,  the  most  common  be- 
ing   elbows,    tees   and    straight    connector* 
In  addition  to  these  there  are  various  spe- 
cial    angle    connectors,     separable    fittings, 
lug    connections,    tap    connections    and    fit- 
tings   for    connecting    to    flat    rectangular 


S.    Desplalnes  St..    Chicago, 
FITTITE— Trade   name  for  lamp  adapt- 
ers   manufactured    by    I„    D.    Bloch    &    Co.. 
37-41  E.  18th  St.,  New  York,  N.  Y. 

FITZ ALL.— Trade  name  for  plug  man- 
ufactured by  the  Redtop  Electric  Co.,  Inc.. 
8  W.    19th  St.,   New   York    NY 

FITZ    E.Z.— Trade    name   for  att— •- 

inufactured  by  the  Fltigci 


:  Mfg. 


Co..    Torrlngton,    Conn. 

FITZGERALD.— Trade  name  for  shaft 
hangers    manufactured    by     the    Challenge 

FITZGERALD     MFG.     CO.      THE— Tor- 

rlngton.  Conn.  Manufacturer  of  electric 
vibrators  dishwashers  and  other  electrical 
household  specialties.  Business  established 
,%■,.  PreB!dent  and  genera!  manager.  P. 
J.  Fitzgerald;  vice-president,  M,  D  Fitz- 
gerald: secretary  and  sales  manager,  B.  G. 
Peck:  treasurer,  M.  F.  Fitzgerald.  Fac- 
tories. Torrlngton.  Conn.,  Winsted,  Conn. 
FITZGIBBONS  BOILER  CO.— Oswego, 
S".  \.\.  Manufacturer  of  fire-tube  boilers 
Established  1886.  Main  office  and  fectorv 
Oswego.  NY.  Branch  office,  1181  Broad-: 
way.  New  York,  N.  Y.  Sales  renrrsentn- 
ySP-jN?^  Stebbins  *  Sons.  Baltimore, 
Md-:   M.   B.   Spooner,   141   Milk   at..   Boston. 

FIVE  HUNDRED— Trade  name  for  por 
celafp  sockets  and  receptacles  manufac- 
tured by  the  E.  H.  Freeman  Electric  Co 
803  E.  State  St..  Trenton,  N.  j™"*"0  LO" 

5  IN  1.— Trade  name  for  draft  gages 
manufactured  by  the  Precision  Instrument 
Co..  21   Halsey   St..  Newark,   N    J 

S- MINUTE.— Trade  name  for  electric 
vulcanlxer  manufactured  by  the  C  A. 
Shaler  Co..  82  Jefferson  St..  Waupun  Wis 
Ta^itV0ti  OF  ATMOSPHERIC  NI- 
TROGEN.—Combination  of  the  nitrogen  of 
the  air  with  other  elements  to  form  use- 
ful chemical  compounds.  The  processes 
used  are  electrical,  and  are  discussed 
under  Nitric  acid,  which  see. 

F'XTURE  CASING,  CANOPIES,  HANG- 
ERS, JOINTS,  STEMS,  STUDS 
SWITCHES  AND  WIRE.-^See  CasTng 
fixture:  Canopies,  fixture:  Hangers  fix- 
ture; Joints,  fixture  Insulating;  Stems  fix- 
ture: Studs,  fixture;  Switches,  fixture 
icandelabra.    canopy,    key  arm,    etc.).    and 

FIXTURE  FITTINGS  AND  PARTS.— 
Many  fixture  fittings  and  parts  such  as 
nUSS**-    "''"h-.   crowfeet,  hlckeys,   Joints, 


of  special  design  or  uncommon  use  such 
as  fixture  crossbars,  and  other  special 
metal  strips,  various  bowl  clamps,  hangers 
snd  buttons,  loops  and  a  wide  variety  of 
orass,  copper,  and  iron  stampings  and 
rplnninga  are  included  under  this  more 
eerie  ral  classification.  There  are  many 
manufacturers  that  specialize  on  the  pro- 
auction  of  these  parts,  which  are  purchased 
by  many  manufacturers  of  fixtures  for 
further  manufacture  and  assembling  Into 
he  countless  designs  of  lighting  fixtures 
they  produce- 
Manufacturers: 
Adam  Co..    The   E.   C,    902   Pine   St.,    St. 

Louis.    Mo. 
American    Art    Metal   Works,    348   N.   3rd 
St..   Philadelphia.  Pa.  •«.•*> 


I  &   Copper  Co.,   118  La. 


Andreaen  Co..  Jacob,  258  Third  Ave.,  S.. 
Minneapolis,  Minn. 

Art  Craft  Fixture  Co.,  85  Academy  St., 
Newark,    N.    J. 

Artcraft  Metal  Stamping  Corp..  1022-24 
Myrtle   Ave.,    Brooklyn.    N.    Y. 

Bailey -Reynolds  Chandelier  Co..  The, 
913-915   Grand   Ave.,    Kansas    City,    Mo. 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  20B  S.  LaSalle  St..  Chicago,  111. 
(See  display  adv.   page  1258.) 

deaver  Machine  ft  Tool  Co.,  Inc..  825  N. 
3rd  St.,  Newark.  N.  J.     "Beaver." 

Becker  Electric  Works.  8055  Lincoln  Ave., 
Chicago.   III. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. Benjamin  fixture  fittings  are 
practically  all  N.  E.  C.  standard,  ex- 
pertly constructed  and  made  of  the  best 
materials  obtainable.     Write   for  cata- 

Best   Electric   Corp.,   178  Broadway,   New 

York.    N.   Y. 
Brass     Fixtures      Co.,      The,      Plan  tsvl  lie, 

Conn. 
Bryant  Electric  Co.,   The.   1421   State  St.. 

Bridgeport.    Conn.    "Bryant." 
Butler   Electric    Do.,    3B3I    Cottage   Grove 

Ave..   Chicago,   111.   "Beco." 
Caldwell    &    Co.,    Inc..    Edward    F„    38-40 

W.    15th    St.,   New  York,    N.  Y. 
Caldwell    Electric   Corp.,    1002    N.    Market 

St.,    Champaign,    III. 
Cambridge      Brass*  Co..      815     Somervllle 

Ave..   Cambridge,   Mass. 
Champion       Brass       Works,       Co  Id  water, 

Mleh.    (brass  cast  arms  and   loops). 
Cole   Mfg.    Co.,    Kent    St..    Lindsay.    Ont.. 

Colonial    Chandelier   Works,   Inc..    128-130 

Centre   St.,    New  York,    N.    Y. 
Crescent    Brass    Products    Co.,    The,    8410 

Lake  Ave.,  Cleveland.  Ohio. 
Dallas  Brass   &    Copper  Co.,    880   Orleans 

St.,    Chicago.    III.    "600." 
Dav   Co.,    Thomas.    725   Mission    St.,    San 

Francisco,    Cal. 
rvi-tim   C<v.   John.   Carnegie.   Pa.     "J-D." 
Eastern    Brass   Works.    221-23  Thirteenth 

Ave.,   Newark,    N.   J. 
Eclipse  light  Co.,  583-87  Broadway.  New 

Edwnrds     Llehtlng    Fixture     Co.,     30     E. 

Lake  St..   Chicago,   III. 
Electrical    Engineers    Equipment    Co.,    38 

S.  Desplalnes  St..  Chicago,  HI. 
Empire   Stamping  A   Metal   Spinning  Co 

Inc.  S8-90  Walker  St.,  New  York,  N.  Y. 
F-verson   A   Co..    C.    G„    70    W.    Lafte   St.. 

Chicago.   III.   "Ever  So  New  " 
Farles  Mfg.  Co.,  Decatur.   III. 
Frankel   Light   Co.,    6016  Woodland   Ave. 


St..  Philadelphia,  Fa. 
Fried  ley- Vos  ha  rdt    Co..     733-737    S.    Hal- 

sted  St.,  Chicago,  III. 
Frost     Samuel,    41-43    W.    14th    St.,    New 


Harvard  Electric  Co.,  525  W.  Van  Buren 
St..   Chicago,  III. 

Highlands   Mfg.    Co.,    Muncle.    Ind. 

B       k!  B™N      Worka-     16    N»««u    St., 

Hymen    &    Co..    Inc..    Henry.    478    Broad- 
way.   New    York,    N.    Y.    "Hylite." 

INTERIOR  LAMP  &  FIXTURE  CO 
THE.  488S  N.  Clark 
St.,  Chicago.  111. 
A  most  unique  line 
of  cast  metal  fix- 
ture parts  is  man- 
ufactured by  this 
company.  a  No. 
704  Tassel  size  six 
by  three  Ins.  Is 
shown  at  the  left. 
Among  -  the  other 
more  Important 
products  are  arms, 
arm  plates,  bodies, 
canopies  of  various 
designs,  brackets 
and  backs,  flanges, 
fixture  loops,  sock- 
designs  i'n 
piece      cast      lamp 

bases.      Write    for 

No.     704  Tassel   or   catalog  Information 
2'/t"    Shade    Holder    and  prices  covering 


e  of  fixture  flttlngs.- 


Johnsen   A   Co.,    Arthur,    4802    Fullerton 

Ave.,   Chicago.  III.     "AJco." 
Liberty  Machine  Co.,  Wauwatoaa,  Wis. 
LIGHTOLIER     CO.,      689-71      Broadway, 

New  York.  N.  Y. 
Lincoln   Mfg.   Co.,   718   Ersklne   St.,   De- 
troit. Mich.  "Lincoln." 
LOCALIZED  LIGHTING  CORP.,    540  W. 

68th  St.,  New  York,  N.  Y,  "Anderson." 

(See  display  adv.  page  1275.) 
LUMINOUS    UNIT    CO.,    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFG.    CO., 

2616    Washington   Ave.,    St.    Louis,    Mo. 

(See  display  adv.  pages  1276-1277.) 
Manhattan    Brass    Co.,    3S2    E.    28th    St., 

New   York,   N.  Y. 
Matchless    Brass    Mfg.    Co.,    67    Jay    St., 

Brooklyn,  N.  Y. 
Matthews   ft    Brother,    Inc..    W.    N..  '2912 

Easton  Ave..  St.  Louis,  Mo.  (adjustable 

Metallic   Mfg.   Co.,   644  W.    SSth   St.,   Chi- 
cago,   III. 
Moe-Brldges  Co.,   238  Broadway,  Milwau- 
kee,  Wis, 
M.  S.  W.  Mfg.  Co.,  Inc.,  1627  Niagara  St., 

Buffalo,   N.   Y. 
Mutual  Metal  Mfg.  Co.,    1948   N.  Kedvale 

Ave..   Chicago,   111. 
National  Metal  Spinning  ft  Stamping  Co^_ 

176-180  Grand   St..   New  York,  N.  Y 
NATIONAL    X-RAY    REFLECTOR    CO., 

235     W.    Jackson     Blvd.,     Chicago.     III. 

"X-Ray."   (See  display  adv.  page  1405.) 
New    England    Brass    ft    Fixture    Co.,    77 

Summer  St.,    Boston,   Mass. 
New    York    Lighting    Fixture    Mfg.    Co.. 

67-69    Spring   St.,   New   York.    N.    Y. 
Non-Twist    Canopy    Ring.    Canada.    Ltd., 

6S  Temperance  St.,  Toronto.  Ont..   Can. 
Novelty  Lamp  A  Shade  Co..  2480  E.  22nd 

St..  Cleveland,  Ohio. 
Oil   Well    Supply   Cd.,    213-216    Water  St., 

Pittsburgh,    Pa. 
Pass    ft    Seymour,    Inc.,    Solvay    Station, 

Syracuse,  N.  Y.      "P.  ft  8." 
Peerless    Light    Co.,    663    W.    Washington     • 

Blvd.,    Chicago,    111. 
Philadelphia  Electrical  ft   Mfg.  Co.,   1228- 

36      N.     ^lst      St..      Philadelphia,      Pa. 

Phoenix   Light  Co..    625  Market  St.,   Mil- 
waukee, Wis.     "Non-Kor." 


Plume  A  Atnood  Mfg.  Co.,  470  Bank  S 

Waterbury,    Conn. 
Polacheck   A    Bro.    Co..    Charles,    217    3rd 

St.,    Milwaukee.   Wis. 
Reading    Brass    Works,    Reading   Pa- 
Reliance     Lighting     Fixture     Corp.,      K76 

Canal   St.,   New  York,   N.   Y.   '■Relifco." 
Rome  Mfg.  Co..  Rome.  N.  Y.     "Rome." 
Roma  Metal  Products  Co.,   Inc..   23-81  W. 

43rd  St.,  New  York,  N.  Y.      (loops) 
SCO  V  ILL  MFO.   CO..   99   Mill  St.   Water - 

bury.    Conn.       (See    display    adv.    page 

1827.) 
Simplex  Metal  Spinning  A  Stamping  Co., 

Inc..    The.    24-34    New    Chambers    St., 

New  York,  N.  Y. 
Sprecher  Mfg.   Co.,  Inc.,   P.   W„   Milwau- 
kee. Wis.     (suspension  and  Joint) 
STANDARD    ELECTRIC    A    MFG.    CO- 
SOS   1st  Ave..    E.,    Cedar   Rapids,    Iowa. 

"Stelco,"  bowl  hanger. 
STEEL     CITY      ELECTRIC      CO.,      1221 

Columbus  Ave.,  Pittsburgh,  Pa. 
Tallman  Brass  A  Metal,  Ltd.,  Wilson  St., 

Hamilton.   Ont.,   Can. 
Twin  City  Die  Castings  Co.,   Talmage  ft 

33rd   Aves.,   S.   E.,   Minneapolis,   Minn. 

United    Metal    Mfg.    Co.,    Inc.    27    Ship- 
ping St.,  Norwich,  Conn. 
Universal    Bearing   Bronse    Co.,   Winsted, 

Universal    Chain    Co..    The,    Stroudsburg, 

Pa.     (loops) 
Universal    Metal     Spinning    A     Stamping 

Co.,   Inc.,   718  Atlantic  Ave.,   Brooklyn, 

N.   Y. 
Vester    Sons.    Inc.,    Alfred,    5    Mason    St.. 

Providence,  R.  I. 
Virden    Co.,    The,    6103    Longfellow    Ave., 

Cleveland,   Ohio. 
WAKEFIELD  BRASS  CO..   THE  F.  W., 

Woodland   Rd..   Vermilion.   Ohio. 
Warner,  Inc.,  C.  B.  &  J.,  138  W.  14th  Bt„ 

New  York.  N.  Y.    (white  metal). 
Walworth  Mfg.  Co.,  Boston,  Mass. 
Waterbury  Mfg.  Co.,  236  Grand  St.,  Wa- 
terbury, Conn. 
White    Mfg.    Co..    J.    H.,    Ill    N.    3rd    St., 

Brooklyn,    N.   Y. 
Windman-Goldsmlth,     Inc.,    399-401    East 

Ave.,  Perth  Am  boy.   N.  J. 
Young,    Inc.,    Lorln    W.,    ;u   E.   40th    St., 

New   York,   N.   Y. 
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FIXTURE   WIRE.— See  Wire,    fixture. 

FIXTURES,   LIGHTING.— A  lighting  flx- 

ture  Is  generally  understood  to  be  a  device 

for  holding  a  lamp  or  lamps  In  a  fixed 
position,  the  device  being  fixed  or  perma- 
nently attached  to  some  supporting  sur- 
face. An  exception  to  this  specific  defini- 
tion fa  the  adjustable  fixture  which  Is  per- 
manently attached  to  some  surface,  but  In 
which  the  position  of  tbe  lamp  is  adjust- 
able; another  more  recent  exception  la  a 
class  of  fixtures  tbat  are  designed  to  be 
removed  or  replaced  occasionally,  special 
receptacles  being  provided  for  supporting 
the  fixture  and  connecting  It  to  the  circuit 
without  difficult  rewiring.  The  "fixed " 
feature  In  fixtures  Is  becoming  less  an 
essential  than  formfrlv.  Fixtures  are  to 
soma  extent  classified  In  the  trade  accord- 
ing to  the  uses  to  which  they  are  put.  es- 
pecially when  It  is  a  question  of  selecting 
fixtures  for  a  particular  service.  A  more 
general  classification  commonly  In  use, 
based  on  the  design  of  the  fixtures  Itself. 
Is  as   follows: 

(1)  Pendent  fixtures  are  those  designed 
to  hang  from  the  celling.  In  the  fixture 
trade  a  "pendant"  means  usually  a  tubular 
stem  or  chain  with  a  single  lamp  on  the 
end.      However.    In   Its   broader   sense   pen- 

it  fixtures  include  all  fixtuites  hung  from 

• ■.._!.      .*._      . ,     some 

jard  to 

tne  mimoer  of  lamps. 

(2)  Celling  fixtures  are  those  which  Carry 
a  lamp  or  lamps  close  to  the  celling  with- 
out the  intervention  of  any  stem  or  chain. 

(3)  Bracket  fixtures  are  those  attached 
to  walls  and  projecting  from  the  walls.     A 

"mple  lamp  screwed    Into  a  receptacle  at- 


d   the 


be  a  flxtt 
of  the  word. 


tn  the  ordlm__,    _ 

(4)  Floor  and  newel  po 
fixtures  designed  for  at  tat 
tnanent  outlet  on  a  floor  or  on  top  of 
newel  post.  A  floor  lamp  which  can  1 
moved  from  place  to  place  and  Is  not  a 
tached  to  the  floor  la  not  considered  to  I 
a  fixture. 


i   flxtur 


__r  the  brackets  and  other  means  used  for 
the    support   of   street   lamps    on   posts. 

Pendent  fixtures  are  usually  supported 
by  tubes  or  chains.  If  the  fixture  is  of 
the  Indirect  or  semi- Indirect  type,  the 
bowl  la  supported  by  several  tubes,  rods 
and  chains.  In  the  multiple -arm  fixture 
the  lamps  are  placed  on  the  ends  of  arms, 
following  old  gas-jet  and  candle  practice. 
The  shower  fixture,  which  Is  a  modlflcntion 
of  the  pendent  type,  has  a  central  fitting 
or  body  from  which  a  number  of  lamps  are 
suspended  by  chains  or  rods.  The  main 
body  of  the  shower  may  be  either  against 


>me  distai 
limes    also    classified 
.ture    of    the    lighting 


the  ceiling 

Fixtures 

according    ._     _. 

Into  the   following  three  classes: 

Direct  lighting  fixtures.  In  which  the 
light  Is  distributed  directly  from  the  fix- 
ture downward  or  obliquely  into  the  room. 

Indirect  lighting  fixtures,  In  which  all 
the  light  Is  first  transmitted  to  the  celling 
and  then  distributed  throughout  the  room 
by  reflection  from  the  celling. 

Seml-lndtrect  lighting  fixtures.  In  which 
most  (or  at  least  a  very  large  part)  of  the 
light  Is  first  directed  to  the  celling,  and 
the  rest  is  allowed  to  pass  Into  the  room 
directly  through  diffusing  glassware. 

In  the  following  descriptions  of  some  of 
the  principal  classes  of  lighting  fixtures  as 
to  service,  are  included  some  remarks  on 
the  development  of  the  electrical  fixture 
production  art.  especially  as  to  residence 
lighting  fixtures,  which  constitute  the 
largest  single  class.  The  art.  In  general, 
has  progressed  slowly,  but  In  the  last  few 
years  it  has  given  promise  of  Incorporating 
the  principles  of  good  Illumination  as  well 
as  the  canons  of  artistic  effect  In  fixture 
design.  The  organisation  of  the  fixture 
manufacturers  and  of  fixture  dealers  has 
already  led  to  Important  developments  in 
advancing  this  branch  of  the  lighting  bus- 
Some  Idea  of  tbe  magnitude  of  this  bus- 
iness is  obtained  from  the  annual  produc- 
tion of  fixtures  and  accessories.  It  has 
■  been  estimated  that  In  the  United  States 
there  were  produced  In  1820.  fixtures  and 
auxiliary  equipment,  such  as  various  types 
of  reflectors  and  shades,  to  the  total  value 
of  over  1220.000,000. 

FIXTURES,  LIGHTING,  ADJUSTABLE. 
— Adjustable  fixtures  are  commonly  some 
Torm  of  bracket  fixture,  the  bracket  being 
made  up  of  one  or  two  tubes  connected  by 
a  universal  .joint,  or  the  tubes  are  joined 
through  Joints  which  are  the  equivalent  of 
a    universal   Joint.       Sometimes    they   are 


a  of  a  flexible  conduit 
'-ibe«.  Such  fixtures 
■?il  to  lighting  sur- 
.  .  shadow  by  obstruc- 
tions to  the  general  overhead  lighting,  or 
for  furnishing  more  Intense  local  Illumina- 
tion than  Is  provides  by  the  general  light- 
ing for  exacting  visual  work.  They  are 
used  in  machine  shops,  net.  Ing  rooms, 
sometimes  in  drafting  rooms,  and  by  phy- 
sicians and  dentists.  For  obtaining  ad- 
justability In  floodlight  or  spotlight  pro- 
jectors a  fixture  which  consists  of  a  base 
for  mounting  on  a  supporting  surface,  and 
a  trunnion  attached  to  the  base  by  a  swivel 
Joint  Is  often  used,  but  In  most  cases  It 
forms  part  of  the  projector  housing. 
Manufacturers: 
Adam  Co..   The   E.    C   302   Pine    St.,   St. 

Louis,   Mo. 
American   Fixture   Co..   Milwaukee.   Wis. 

"American." 
AMERICAN      FTXTUEE      CO.,      232     W. 
Water  St..   Milwaukee,   Wis.     "Ameri- 
can" adjustable  fixtures  combine  grace 
and  strength  with  light  weight.     They 
are   made   of  light   gauge    sheet    steel, 
rectangular  In  section,  and  have  welded 
joints    Of    the    new     "Universal"     Joint 
which    allows    lamp 
to     be     placed     se- 
curely in  any  posi- 
tion.       The      lamp 
cord   is   Inclosed   In 
fixture   and    passer 
.  through     Joint,      so 
that  it  is  practically 
Impossible  to  chafe 
or  Injure  Insulation 
Thumb      nut      and 
dished  washers  aloe 
give       joint       great 
holding   power.     II- 


___ich.  machine  In- 
stallation, or  ai 
portables.     The  de- 


just.m.     r,«ur0       j,"^--    Jn    lenBthf 

and  sizes  lo  fill  every  requirement. 
Standard  finish  Is  olive  green,  baked 
enamel,    which   presents    a   neat,    very 

furnishes  cone,  pear  and  parabola- 
shaped    shades    with   frosted   aluminum 

Inside  finish,  if  desired.— Adv. 
ANDERSON  ELECTRIC  &  EQUIPMENT 

CO..    154-160    Whiting   St..   Chicago,    Dl. 

(See  display  adv.   page  1294.) 
Andresen  Co.,  Jacob.    26S  Third   Ave.,   8. 

Minneapolis.   Minn. 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle  Ave.,  Brooklyn.  N.  T. 
Bailey- Reynolds      Chandelier      Co..      The. 

913-915   Grand    Ave..    Kansas   City,    Mo. 
BENJAMIN    ELECTRIC    MFG.    CO.,    606 

W.      Washington      Blvd.,     Chicago.     111. 

(See  display  adv.  pages  1231-1234.) 
Blddle-Oaumer     Co.,      3848-56      Lancaster 

Ave.,   Philadelphia,   Pa. 
Block    &   Boyd   Mfg.    Co.   IT   E.    47th   St.. 

New  York.  N.  T. 
Boekel   &  Co..   William,   516-518  Vine  St., 

Philadelphia.   Pa. 
Caldwell    ft    Co..    Inc.,    Edward    F.,    36-40 

W.  15th  St.,  New  York,   N.   Y. 
Caldwell   Electric   Corp.,    1002-  N.   Market 

St..  Champaign,  111.     "Compolux." 
Canadian   Duplexalite   Co.,   Ltd.,   145   St. 

Catharine  St..  W.,  Montreal,  Que..  Can. 

"Duplexalite." 
Cleveland    Phon-Arm    Co..    The.    1265    W. 

2nd  St.,  Cleveland,  Ohio.     "Ray." 
Coll  ins- Wagner  Mtg.  Co.,  122  W.  43rd  St., 

New  York,   N.    Y. 
Colonial   Chandelier   Works.    Inc..    122-130 

Centre  St..   New  York.   N.  Y. 
Dallas   Brass   &  Copper  Co..   820  Orleans 

St.,   Chicago,   111.      "BOO  " 
Duplex  Lighting  Works  of  General  Elec- 
tric Co.,    E  W.   48th   St.,    New  York.   N. 

Y.     "Duplexalite." 
Eastern   Brass  Works.    221-23   Thirteenth 

Ave.,  Newark,  N.  J. 
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Eclipse  Light  Co.,  588-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co..  Ltd..  J.  II..  2S5  Richmond 
St.,   W„  Toronto,   Ont.,  Can. 

Edwards  Lighting  Fixture  Co..  20  E. 
Lake   St.,    Chicago,  Til. 

Empire  Lighting  Fixture  Co.,  224  Centre 
St..   New  York,  N.   Y. 

Everson  ft  Co..  C  G.,  70  W.  Lake  St. 
Chicago,    HI.      "Ever  So  New." 

Furies   Mfg.   Co.,   Decatur.   HI. 

First  National  Lighting  Corp.,  2(130  k 
22nd  St.,  Cleveland.  Ohio.  "Perfeclite." 

Frank  ford  Lighting  Fixture  Manufactur- 
ers, 4273-75  Frankford  Ave..  Philadel- 
phia, Fa. 

Prink,  Inc.,  I.  P.,  2J9-43  10th  Ave.,  Hew 
York,  N.  Y. 

Oranden  Electric  Co..  1511  Howard  St.. 
Omaha,  Neb. 

Great  Western  Electrie  Fixture  Co.,  292 
Church    St.,    New    York,    N.    Y. 

GREEN  EQUIPMENT  CORP.,  53  W. 
Jackson  Blvd..  Chicago,  111. 


Harter  Mfg.  Co..  522  S.  Clinton  St.. 

cage   III       "Monolite." 
Henkel  ft  Best  Co..  122  S.  Michigan 


Ohl- 


Chlca 


.  m 


.-..-     ...    .... j  &  Lamp  Co.,  2140  N. 

Halsted   St..   Chicago.   III. 
'  Highlands  Mfg.  Co.,  Muncie,  Ind. 

Hinsdill  Electric  Co.,  226  River  St..  Troy. 
N.  Y.      "Hinsdill." 

Hygrade  Lighting  Fixture  Corp..  38  Park 
St..  Brooklyn,  N.  Y. 

Keith  Mfg.  Co.,  Inc.,  Clinton,  N.  Y. 
"Keith." 

Koken  Companies.  2528  Texas  Ave..  St. 
Louis,  Mo.     "Koken." 

Kosmollte  Mfg.  Corp.,  E-7  E.  18th  St. 
New  York,    N.   Y. 

Lindblad.  K.  F.  M.,  Boston,  Mass.  "Ad- 
light." 

LI  nd  era  ft  Studios,  Jamaica  Ave.  ft  125th 
St..  Richmond  HUL   N.  Y. 

LINE  MATERIALS  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page 
1278.) 

LOCALIZED  LIGHTING  CORP.,  540  W. 
68th  St..  New  York,  N.  1*.  "Ander- 
son."     (See   display    adv.    page   1275.) 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.,  2MB 
Washington  Ave.,  St  Louis.  Mo.  (See 
display  adv.    pages   1270-1277.) 

McDonald  &  Wlllson,  Ltd.,  347  Yonge 
St.,  Toronto,  Ont.,  Can. 

MrFaddin  &  Co.,  H.  G.,  38  Warren  St., 
New  York.   N,  Y. 

Manhattan  Brass  Co.,  312  E.  28th  St, 
New   York,   N.   Y. 

Meyberg  Co.,  The.  633  S.  Grand  Ave.. 
Los  Angeles,   Cal. 

Miller  Saw-Trimmer  Co..  Penn  ft  Water 
Sts.,    Pittsburgh,    Pa,      "Anyangl." 

Moe-Brldges  Co.,  236  Broadway.  Milwau- 
kee. Wis. 

MORAN  &.  HASTINGS  MFG.  CO..  16-1! 
W.    Washington    St..    Chicago,    III. 

Morse,  Frank  W..  289  Congress  St.,  Bos- 


130  Grand  St.,  New  York,  N.   Y. 
NATIONAL    X-RAY    REFLECTOR    CO.. 

236     W.     Jackson     Blvd.,     Chicago.    111. 

"X-Ray."       (See     display     adv.     page 

1405.) 
Newman   Mfg.   Co.,    717-21   Sycamore  St.. 

Cincinnati,  Ohio. 
New    York    Lighting    Fixture    Co.,    67-*9 

Spring  St.,  New  York,  N.   Y.     "Nyleo." 
peerless    Light   Co..    663    W.    Washington 

Blvd.,  Chicago,  HL     "Peerllte," 
Perfeclite  Mfg.  Co..  119  Main  St..  Seattle. 

Wash.      "Perfeclite." 
Phoenix  Light   Co.,   525  Market   St..  Mil- 
waukee,   Wla. 
Plaut    ft    Co..    L.,    434    E.    23rd    St.,    New 

York,  N.  Y. 
POLACHEK    ft    BRO.     CO..     CHARLES, 

217    3rd    St..    Milwaukee.    Wis.      "Light 

Polly  Mfg.   Co.,    Milwaukee.   Wis. 


nal  St.,  New  York,  N.  Y 

Riddle  Co..  The  Edward  N.,  37  Broad- 
way,  Toledo,   Ohio. 

SAMPSON  AXCESS  SYSTEM.  INC., 
434  Union   St.,   Lynn.    Mass.      "Axcesi." 

Slmes  Co.,  The,  22-28  W.  ISth  St..  New 
York,  N.   Y. 

STANDARD  ELECTRIC  ft  MFG.  CO.. 
308   1st  Ave.,   E.,   Cedar   Rapids,  Iowa. 

Sterling  '  Stamping     Co.,     Sterling,     01 


terllng 
"Faultli 


Inc.,  C.  B.  ft  J.,  188  V 


.,  Google 
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Wetaler,  S.,  34  Union  Sq..  New  York,  N. 

Y.      '  'Any  wheare. " 
White    Co.,    The    O.    C.,    17    Hermon    St.. 

Worcester,   Masa. 
Wolf    &    Davis.    71-73    Spring    St..    New 

York,  N.  Y. 
Young.    Inc.,    Lorln   W.,    214    E.    40th   St., 

New  York,  N.  Y. 
FIXTURES,  LIGHTING.  AUDITORIUM. 
-Id  the  lighting  of  theater  and  church  au- 
ditoriums, concert  or  lecture  halls,  ball- 
rooms, banquet  halla  and  similar  large 
public  assembly  halla,  the  decorative  effect 
Is  generally  regarded  as  of  equal  Impor- 
tance to  the  lighting  effect.  The  electrical 
fixtures  used  4n  these  rooms  have  largely 
followed  the  accepted  designs  of  the  old 
candle  fixtures  used  for  the  same  purpOHB 
a  century  or  more  ago.  The  fairly  com- 
mon practice  of  making  the  general  plan 
and  decoration  of  these  rooms  conform  to 
the  design  of  a  particular  period  has  led 
"--   —a  of  lighting  fixture*  of   


i   harmony 
_    ___ieme.     One 
:   popular   styles  has   been   the 
l    chandelier,    which    lends    it- 
'   decorative   schemes.     These 
fixtures    contain    hundreds    of    cut    prisms 
suspended    from    a    metal    framework,    the 
'  i   and   lamps   being   almost   entirely 


self   t< 


hidden   behind    the   network   of 

The  prisms  are  cut  In  many  foi 

beads,  spearheads,  stars,  and 

crystal,    opal,    ruby,   green,   amoer.   or   nn- 

descent  glass.    Candle  fixtures  of  elaborate 

ornamental  period  designs  made  of  spun  or 


osetles,  from 


application  Is  more  limited.  The  problem 
of  securing  ample  light  without  glare  has 
not  yet  been  solved  In  such  candle  fix- 
tures. Ornamental  iron  and  composition 
are  also  used  sometimes,  particularly  for 
fixtures  which  are  given  a  polychrome  fln- 
lah. 

Within  the  last  dozen  years  a  new  type 
of  auditorium  lighting  has  been  developed, 
the  essential  feature  being  that  of  Indirect 
or  semi  Indirect  lighting,  wherein  stress  Is 
laid  on  the  decorative  value  of  the  lighting 
effect  rather  than  of  the  fixture  Itself;  In 
fact.  In  some  Installations  the  fixtures  are 
Invisible.  The  Inception  of  the  large  mo- 
tion-picture theater  with  Its  steadily  In- 
creasing elaborate  decorative  effects  and 
new  requirements  In  auditorium  lighting 
has  done  much  to  alter  existing  practice  ir 
this  field  of  lighting.  Here  the  chief  re- 
quirement of  the  fixture  Is  to  bring  out  thi 
beauties  of  the  theater  Interior  and  the  fix- 
tures  as  a  result  are  designed  primarily  U 
furnish  adequate  and  comfortable  Ilium  I ' 
.  nation.  Total  indirect,  seml-lndlrect  and 
Indirect  with  a  separately  Illuminated  bon 
are  the  types  of  fixtures  generally  used.  I 
large  fixtures  many  lamps  are  used  to  per 
mlt  securing  polychrome  lighting  effect! 
Celling  fixtures  for  totally  indirect  or  semi 
indirect  lighting-  are,  of  course,  artistically 

designed  but,  due  to  their  radical  differ* 

from    candle   fixtures,   have   developed 
Individual     style.      Fixtures    employed    In 
lighting    from    entirely    concealed    sources 
are  usually  plaoed  in  coves  or  In  side -wall 
boxes.     They  are  consequently  very  cot 
pact,   generally    being   little   more   than 
socket,  shade  bolder  and  reflector.    The  r 
Hectors   most   commonly   used   are    the   e__ 
vered-glase  types,  formed  to  distribute  the 
light  according  to  the  requirements  of  the 
Installation. 

Bracket  fixtures  when  used  In  the  open 
■paces  of  the  auditorium  are  usually  of 
low  intensity,  since  they  serve  mostly  for 
decorative  effect.  Under  balconies,  how- 
ever, the  problem  of  lighting  Is  more  diffi- 
cult and  brackets  may  have  to  furnish  mosi 
of  the  light;  the  use  of  half  shades  ofter 
solves  the  glare  problem  from  such  brack- 
ets. In  some  cases  where  the  balcony  wai 
both  broad  and  deep,  and  there  was  no 
sufficient  headroom  for  Indirect  or  semi. 
Indirect  fixtures,  recourse  has  been  made 
to  fixtures  recessed  in  the  celling  or  urn' 
the  side  of  the  balcony;  such  fixtures  hi 
a  reflector  to  direct  the  light  over  a  con- 
siderable area  of  the  floor,  and  are  un- 
obtrusive and  effective  means  or  solving  a 
difficult  problem  of  lighting  without  glare. 
Commercial     types    of    office    and    store 


when  so  used  are  generally  provided  wl 
a  more  decorative  bowl,  or  a  shade  of  a 

or  parchment. 


Manufacturers: 
Adam  Co.,   The 

Louis,    Mo. 
Alexalfte  Co.,  The,  434   E.   I 

York.    N.    Y.      "Alexallte. 


1.   C   902  Pine   St..   I 


Anodlon   Metal   Co.,    The,    124    South   St., 

Baltimore,   Md. 
Art  Metal  Mfg.  Co..  The,  Cleveland.  Ohio. 


Bayley  &  Sons,  Inc.,  106  Vanderveer 
Brooklyn,  N.  Y, 

BKARDSLEE  CHANDELIER  MFQ.  CO.. 
218-320  So.  Jefferson  St.,  Chicago,  111 
See  description  of  "Deniar"  lighting 
"Fixtures,     lighting,    offlot 


—Adv. 


-Qouraer     Co.,      3846-60     Lancaster 

Ave..    Philadelphia,    Pa. 
Black  A   Boyd    Mfg.   Co.,    17  E.    47th    St., 

New  York,   N.  Y. 
Burtschaell,    J.    W„     367    Ellis    St..    San 

Francisco,  Cal. 
Caldwell    &    Co..    Inc.,    Edward    F..    16-40 

W.  ISth   St.,  New  York,  N.  Y. 
Caldwell   Electric   Corp  ,   1002  N.  Market 

St.,  Champaign,  III.      ■'Compolux." 
Canadian    Duplexalite    Co.,    Ltd..    746    St. 

Catharine  St.,  W„  Montreal.  Que,,  Can 

"Duplexalite." 
Co  11  Ins -Wagner  Mfg.  Co.,  122  W.  43rd  St.. 

New   York,   N.   Y. 
Colonial   Chandelier  Works,    Inc..    122-130 

Centre  St..    New  York,    N.  Y. 
Cosby    Electric    &    Machine    Co..    R.    R., 

1705  E.  Broad  St.,  Richmond,  Va. 
Decorators  Supply  Co.,   2647  Archer  Ave. 

Chicago,   111. 
Duplex  Lighting  Works  bf  General  Elec- 
tric Co..   e  W.  48th  St.,   New   York,   N. 

Y.     ■■Duplexalite." 
Eastern   Brass   Works.   221-23  Thirteenth 

Ave.,   Newark,  N.  J. 
Eclipse  Light  Co.,  5B3-87  Broadway,  New 

York.  N.  Y. 
Edmunds  Co.,   Ltd.,   J.   H..  221  Richmond 


St.. 


,    Ont.. 


Edwards  Lighting  Fixture  Co.,  30  E 
Lake   St..    Chicago.  HI. 

Partes  Mfg.   Co..   Decatur.   111. 

Flbreduro,  Inc.,  398  Broadway,  New  York 
N.  Y. 

First  National  Lighting  Corp.,  2030  E. 
22nd  St.,   Cleveland,   Ohio.    "Perfcellte," 

Prink.  Inc..  I.  P.,  239-43  10th  Ave.,  New 
York,  N,  Y. 

General  Lighting  Fixture  Co..  28  W. 
Lake1  St.,  Chicago.  111. 

Hallberg,  J.  H„  26  W.  4Sth  St.,  New 
York,  N.  Y. 

Harter  Mrg.  Co..  622  8.  Clinton  St..  Chi- 
cago, 111.    "Deluxlte." 

Henkel  &  Best  Co., .123  S.  Michigan  Ave., 
Chicago,  ill. 

Hygrade  Lighting  Fixture  Corp..  38  Park 
St.,  Brooklyn.  N,  Y. 

Lighting  Studios  Co.,  220  W.  42nd  St.. 
New  York,  N,  Y. 

LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO., 
2616  Washington  Ave.,  St.  Louis,  Mo. 
"Brascollte."  (See  display  adv.  pages 
1376-1277.) 

Maxsolinl  Artcraft  Co.,  4424  Payne  Ave. 
Cleveland,   Ohio. 

McDonald  &  Wlllson,  Ltd.,  347  Yonge 
St.,  Toronto,  Ont.,  Can. 

Meyberg  Co.,  The,  632  S.  Grand  Ave., 
Los  Angeles,  CaL 

Mohrllte  Co.  of  America,  The,  901  Harri- 
son St.,  Nashville,  Tenn.     "Mohrllte." 

MOHAN  a  HASTINGS  MFC.  CO..  16-18 
W.    Washington    St.,    Chicago,    111. 

National  Diffused  Light  Co.,  136  W. 
Lake  St..  Chicago,  iff. 

National  Lighting  Fixture  Mfg.  Co..  176- 
180  Grand  St.,  New  York,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago,  111. 
X-ray  ceiling  fixtures,  floor  pedestals, 
and  other  special  lighting  unite  are 
supplied  for  every  lighting  require- 
ment. All  types  embody  proper  prin- 
ciples of  lighting.  X-ray  mirror  re- 
flectors have  made  X-ray  lighting 
equipment)    famous.      See    Adv.    page 


1405.- 


Nev 


i    Mfg.   Co.,    717-21    Sycamore    St.. 


Mission  St.,  San  Francisco,  Cal.    "Pan- 
ama-Lite." 
Pearlman  &   Co.,   Victor  S..    533   Wabash 

Ave.,  Chicago.  III. 
Pennsylvania  Sales  &  Export  Co.,  14_.  _.. 

Penn  Sq..  Philadelphia,  Pa.     "Maglan", 

"Daylight   Competitor." 
Fertecllte  Mfg.  Co..  119  Main  St.,  Seattle. 

Wash.      "■Perfecllte." 
Phoenix  Light   Co..   626  Market   St.,    Mil- 
Plane  tli  to   Co..   Inc.,  IE  E.  40th   St.,    New 

York,  N.  Y.     "Fianetilte.'- 

m 


-Brltasday. 

Plaut  &  Co.,  L.,  434  E.  23rd  St.,  New 
York,  N.  Y. 

Polly  Mfg.  Co..  Milwaukee.  Wis. 

Reading  Chandelier  Works,  The.,  603 
Penn  St..   Reading,  Pa. 

Reedlcon  Ldght  Co.,  The.  7  E.  Grant  St., 
Minneapolis.   Minn.     "Reedlcon." 

REFLECTOLYTE  CO.,  THE,  914  Pine 
St.,  St.  Louis,  Mo.     "Reflectory te." 

Slmes  Co.,  The.  22-28  W.  15th  St.,  New 
York,   N.  Y. 

STANDARD  ELECTRIC  &  MFG.  CO., 
308  1st  Ave..  E.,  Cedar  Rapids,  Iowa. 
"Stelco." 

Standard  Light  Co..  448  E.  Water  St., 
Milwaukee.    Wis.      "Stanllco." 

Tali  man  Brass  &  Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont..  Can. 

VOlQT  CO..  1741-47  N.  12th  St.,  Phila- 
delphia.   Pa.      "Compollte." 

Warren  ft  Co..  Walter  G„  1401  W.  Jack- 
son   Blvd.,   Chicago,    III. 

WHITING  CO.,  INC.,  H.  S„  104  E.  41st 
York,     N.     Y.       "Economy 

k    v.o..    it.,    vvasr1 

Sta.,   Chicago,   HI. 

Wyle  4   Bros..   Inc..   J.  J.,   18-20  E.   27th 

St.,  New  York,  N.  Y. 
Young.    Inc.,    Lorin   W.,    214   E.    40th    St.. 

New  York,  N.  Y. 
FIXTURES,    LIGHTING,    CAR.— Due    to 
the  low  headroom  In  railway  cars  the  light- 
ing   units    are    for    the    most    part    either 
mounted  directly  on  the  celling  or  support- 


and  glass  shade.  In  the  case  of  parlor,  din- 
ing, sleeping  and  private  cars  a  great  deal 
more  attention  Is  given  to  producing  a  va- 
riety of  pleasing  designs.  Brackets  are 
often  provided  In  such  cars  and  these  are 
equipped  with  decorative  shades.  In  sleep- 
ers the  berth  lamps  serve  instead  of  brack- 
ets. In  diners  special  attention  is  given  to 
producing  an  attractive  lighting  as  well  as 
decorative  effect.  In  some  cases  the  light- 
ing'units  are  partly  recessed  In  the  deck 
of  the  car,  the  visible  portion  being  of  art 
glass  or  other  pleasing  and  diffusing  glass; 
indirect  lighting  has  also  been  tried  out  on 
dining  cars.  Baggage,  express  and  mall 
cars  are  provided  with  simple  celling  or 
occasionally  bracket  fixtures  equipped  with 
prismatic,  mirrored  or  opal  glass,  or  with 
porcelain  enameled  steel  reflectors.  Rug- 
ged construction  characterises  all  fixtures 
used   on   steam- rail  way   cars. 

The  fixtures  used  on  lnterurban  electric 
cars  are  coming  to  be  of  types  and  designs 
similar  to  steam- railroad  car -lighting  prac- 
tice. Electric  street  and  other  urban  cars 
are  In  most  cases  lighted  by  bare,  exposed 
lamps  mounted  In  celling  receptacles  with- 
out any  fixture  or  reflector.  On  some  sys- 
tems opal  or  prismatic  glass  reflectors  have 
been  adopted  with  good  results,  as  they 
greatly  diminish  the  glare  and  permit  us- 
ing fewer  and  larger  candlepower  lamps. 

Manufacturers 


BENJAMIN    ELECTRIC    MFQ.    CO.,    806 

W.  Washington  Blvd.,  Chicago,  III.     (See 

display  adv.   pages   1231-1234.) 
Black   &   Boyd   Mfg.    Co.   17   E.    47th  St., 

New  York,   N.  Y. 
Caldwell  &  Co.,  Inc..  Edward  P.,  36-40  W. 

15th  St..  New  York,  N.  Y. 
Caldwell    Electric   Corp.,    1002  N.    Market 

St.,   Champaign,   111.     "Compolux." 
Canadian    Duplexalite    Co.,    Ltd.,    745    St. 

Catharine  St.    W„  Montreal,  Que.,  Can. 

"Duplexalite. 
Canadian  General  Electric  Co.,  Ltd.,  213 

King  St..  W.,  Toronto,  Ont.,  Can. 
Collins-Wagner  Mfg.  Co.,  123  W.  43rd  St.. 

New  York,   N.  Y. 
Colonial   Chandelier  Works,    Inc.,    122-130 

Centre   St.,  New  York,   N.  Y. 
CROUSE-HINDS  CO.,  Wolf  ft  7th  North 

Sts.,    Syracuse.    N.   Y.      "Condulet." 
Dayton    "Mfg.     Co.,    The,    Dayton,     Ohio. 

Edmunds  Co.,  Ltd.,  J.  H.,  236  Richmond 

St.,  W.,   Toronto,   Ont.,  Can. 
Edwards     Lighting     Fixture    Co.,     20    E. 

Lake  St.,  Chicago.  111. 
Farles  Mfg.  Co.,   Decatur,  111. 
Hygrade  Lighting  Fixture  Corp.,  88  Park 

St.,   Brooklyn,  N.  Y. 
Mohrllte   Co.    of  America,    The,   901  Har- 
Naahvllle,    Tenn.      "Mohr- 


llte." 
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NATIONAL  X-RAY  REFLECTOR  CO. 
13G  W.  Jackson  Blvd.,  Chicago.  Ill 
"X-Ray."        (See      display      adv.      page 

Oliver    Electric   &    Mfg.    Co..    4221    Forest 

Park  Blvd..   St.   Louis,  Ho. 
Plaut    &    Co..    L..    434    E.    23rd    St.,    New 

York,  N.  Y. 
Polly  Mfg.   Co.,    Milwaukee,   Wis. 
Simes   Co.,   The,   22-26   W.    15th   St..   New 

York,  N.  Y. 
STANDARD    ELECTRIC    &    MFQ.    CO. 
308    1st   Ave.,    E..    Cedar   Rapids,   Iowa 
-Stelco." 
WAKEFIELD  BRASS  CO.,  THE   F.    W. 

Woodland   Rd..    Vermilion.   Ohio. 
Young,    Inc.,    Lorln    W.,    214    E.    40th    St, 

New  York,  N.  Y. 
FIXTURES,  LIGHTING,  DESK,  FLOOR 
AND  TABLE. — Articles  commonly  referred 
to  aa  desk,  floor  and  table  fixtures  are 
more  properly  called  lamps.  See  Lamps, 
desk  and  piano;  Lamps,  floor  and  Lamp, 
table  and  reading. 

FIXTURES,  LIGHTING,  INDUSTRIAL. 
— Industrial  lighting  fixtures  use  most  com- 
mon]}' a  reflector  of  porcelain -enameled 
steel,  aluminum  lied  ateel  or  white  painted 
metal,  or  opal,  mirrored  or  prismatic  giusu, 
and  containing  a  single  high-wattage  Tamp. 
The  reflector  and  lamp  are  usually  mounted 
on  a  rigid  stem,  generally  ordinary  conduit. 
Each  fixture  mav  be  equipped  with  a  cell- 
ing, stem  or  pendent  switch  or  pull  or  key 
socket  for  Individual  control,  though  the 
more  common  method  1»  to  have  the  fixture 
controlled  by  a  wall  switch  or  at  the  pan- 

The  reflector*  are  the  distinctive  feature 
of  the  many  Industrial  lighting  futures 
They  are  made  In  a  great  variety  of  shapes. 
■lies  and  materials  suitable  to  the  variety 
of   working   conditions    found    in    industrial 

Slants.  One  of  the  commonest  modern 
>rms  Is  what  Is  known  as  the  it  L.  M. 
standard  dome  reflector,  a  wide  dome  of 
medium  depth,  which  gives  a  flux  distribu- 
tion adapted  to  general  Illumination  under 
a  wide  variety  of  conditions.  Where  the 
fixtures  are  mounted  high  above  the  work- 
ing plane  a  deep  bowl  reflector  Is  used. 
Another  type  in  common  use  Is  the  skirted 
cone,  resembling  a  flat  pan  in  shape.  Ai 
thiB  type  exposes  the  lamp  filament  to  the 
eye  an  auxiliary  piece,  called  an  eye  shield, 
which  surrounds  the  bowl  of  the  lamp  Is 
usually  suspended  from  the  pan.  The  shield 
may  either  be  enameled  metal  or  dense  opal 
glass.  To  avoid  glare  any  type  of  fixture 
may  be  equipped  with  a  metal  reflecting 
or  opal  glass  diffusing  cap  held  on  tin 
lower  half  of  the  lamp  ao  that  the  filament 
la  not  visible  to  the  eye.  The  majority  of 
Industrial  lighting  fixtures  are  designed  for 
general  lighting  of  fairly  high  Intensity. 
Small  reflectors  of  the  same  material  af 
the  larger  reflectors  are  commonly  used  foi 


IIIut 


\-aye,    i 


for  local  lighting  over  benches,  on  1m 
tant  machines,  etc.     A  fixture  stem  Is 
dom  used  with  smaller  celling  fixture 
they  are  generally  auapended  from  the  . 
ette    or    other    celling    outlet    by    the    lamp 
cord.     For  lighting  around  boring  machine- 
special    lathes,    punch    presses,    and    otln 
machine  tools  adjustable  fixtures  are  som* 
times  required;  for  these  see  above  under 
Fixtures,  lighting,  adjustable.     Also  see  " 
ftectorn,    industrial    lighting,    m  lace  11  am 


Abco  Mfg.  Co..   1833  Walnut  St..  Chicago. 

III. 
Acme  Lighting  Fixture   Co..    132  W.   14th 

St,,  New  York,   N.  Y.     "Acmetal." 
Adam   Co.,    The    E.    C,    902   Pine    St.,    St. 

Louis,    Mo. 
Adjustable    Fixture    Co.,    The,    62    Mason 

St..    Milwaukee.    Wis. 
ANDERSON  ELECTRIC  &  EQUIPMENT 

CO.,    164-160   Whltlnc   St..    Chicago,    III. 

"Reellte."   (Sec  display  adv.  page  1294.) 
Andresen  Co.,   Jacob.    258  Third  Ave.,   S. 

Minneapolis,    Minn. 
Art  Metal  Mfg.  Co..  The,  Cleveland.  Ohio. 

Associated  Engineers  Co..  ISO  N.  Dear- 
born St..  Chicago,   III.      "Pull-Clean." 

Bailey -Reynolds  Chandelier  Co.,  The, 
913-915   Grand    Ave.    Kansas   City.    Mo. 

BATES  EXPANDED  STEEL  TRUSS 
CO..  208  S.  LaSoIle  St..  Chicago,  III. 
(See  display  adv.  page  1258.) 

Bayley  &  Sons.  Inc.,  105  Vanderveer  St., 
Brooklyn,    N.   Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.. 
218-220  So.  Jefferson  St..  Chicago,  III. 
See  description  of  "Deniar"  lighting 
unit  under  "Fixtures,  lighting,  offlci 
and  store," — Adv. 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  Kan  Francisco 
Toronto.     Benjamin  Industrial  Lighting 


flcctor  Socket  1: 

widely  used.  Thi 

R.  L.  M.  Dome  Type 

ell  known  Benjamin 

•-wire   porcelain   socket   and   a   heavl 

'"•■'"jf °"  "fnpa(rab 

e    fitting    tapped 

ranged    to   bear   the   weight  of  the 
flector  and    socket.      Variations   of   Ihls 
fixture   are:     the   Reflector   Unl 
removable  reflector,  of  which  the  fluted 
bowl  type  is  Illustrated  below,  am" 
type  RR  fixture   with  a    threaded 
hood  and  thi      - 


fleet 


Wher 


with    r 


Fluted  Bowl  Type 
line    also    comprises    high    grade    pro 
Cectlve    fixtures    with    enclosing    globe 


watertight      types 


the 


indu: 


Thes 


icid 


for 


countered  or  where  Inflammable  mate- 
rials or  explosives  are  present.  A  com- 
plete line  of  outdoor  fixtures  Is  made  by 
this  company  for  sign-board,  street, 
yard  and  dock  lighting.  This  company 
also  manufactures  a  number  of  light- 
ing fixtures  and  signs  of  particular 
value      to      rail- 

them'ls  the  type 
RR     fixture    with 

threaded        cast 
hood  and   thread- 


cleaning.       Three 
types  of  ro Hectors 

R.  L.  M.     Dome 
Type  RR  Reflectors     'left,     upper    ng- 


Symmetrical   Angle,    left. 


ily):    s 
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Blnck   &    Boyd    Mfg.   Co.   IT   E.    47th   St.. 

New   York.    N.  Y. 
Caldwell  &  Co..  Inc.,  Edward  F.,  36-40  W. 

15th  St..  New  York.  N.  Y. 
Caldwell    Electric   Corp.,    1002   N.    Market 

St.,  Champaign,   111.      "Compohix." 
Canadian    Duplexalite    Co..    Lid..    745    St. 

Catherine  St..  W„  Contreal,  Que,  Can. 

"Duplexalite." 
Canadian   General  Electric   Co.,    Ltd..   212 

King  St.,    W.,   Toronto,   Ont.,   Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  &.  Mylcr  Sts.,  Hamilton,  Ont.,  Can. 

"Wesllnghouse." 
Cole    Mrg.    Co.,   Kent    St.,    Lindsay.    Ont., 

Can. 
Collins-Wagner  Mfg.  Co..  122  W.  43rd  St., 

New   York,   N.   Y. 
Colonial   Chandelier   Works,    Inc..    122-130 

Centre  St.,   New  York.    N.   Y. 
Commercial  Lighting  Works,  Inc.,  164  W. 

Lake   St..   Chicago.    111. 
Cosby  Electric  &  Machine  Co..  R,  R.,  1705 

E.  Broad  St..  Richmond,  Va. 


CROUSE-HINDS  CO..  Wolf  &  7th  Norlh 

Sta.,    Syracuse,    N.    Y.      "Conduct." 
Dale  Lighting  Fixture  Co,.  Inc.,  107-9  W. 

13lh  St.,  New  ~—      "    " 
Dallas   Brass   & 

St..  Chicago,  1.. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,   8  W.   48th   St.,   New  York.   N. 

Y.      ■'Duplexalite," 
Eastern   Brass   Works,    221-23   Thirteenth 

Ave.,   Newark,  N.  J. 
Eclipse  Light  Co.,  683-87  Broadway,  New 

York,  N.  Y. 
Edmunds  Co.,   Ltd..  J.   H..   215  Richmond 

St..    W.,   Toronto.    Ont..    Can. 
Edwards     Lighting     Fixture    Co.,     20     K. 

Lake   St.,   Chicago.   III. 
Empire  Lighting  Fixture  Co.,    22*  Centre 

St.,   New  York,  N.   Y. 
Everson  &   Co.,  C.  G..   70  W.   Lake  St.. 

Chicago.   lit.     "Ever  So  New." 
Far  I  eg  Mfg.   Co..   Decatur.    III. 
Ftbreriuro.  Inc.,  39S  Broadway,  New  York. 

N.  Y. 
First    National    Lighting    Corp..    2010    E. 

22nd   St.,   Cleveland.   Ohio.   "Perfecllte." 
Forg  Mfg.  Co.,  Peter.  50  Park  St..  Somer- 

vllle.  Mass. 
Frost.    Samuel.    11-43    W.    14th    St,    New 

York,  N.  Y. 
Grady    Fixture   Mfg.    Co..    M.    J..    608    1st 

Ave.,  N.,  Minneapolis,  Minn. 
Great   Western   Electric  Fixture  Co..    29! 

Church   St..    New    York.    N.    Y. 
Hurler  Mfg.  Co..  622  is.   Clinton  St.,  Chi- 
cago, IIL     "Nltrollte." 
Henkel  &  Beat  Co..  122  S.  Michigan  Ave., 

Chicago,  III. 
Herwlg  Art  Shade  &  Lamp  Co..  2140  N. 

Haiated   St.,    Chicago.    111. 
Highlands  Mfg.  Co..    Muncle,   Ind. 
Hygr.ide  Lighting  Fixture  Corp.,  38  Park 

St..  Brooklyn.  N.  Y. 
IVANHOE-REGENT   WORKS   OF  GEN- 
ERAL    ELECTRIC     CO..     5716     Euclid 

Ave.,  Cleveland.  Ohio.  (See  display  adv. 

pages  1266-1269.) 
Jaehnlg  Gas  Fixture  Co.,  Inc..  221-523  13ih 

Ave..  Newark,  N.  J. 
Jefferson  Glass  Co.,  The,   Follansbee.  W. 

Kupsa.  Rudolph,  2320  S.  Kedxle  Ave.,  Chi- 


1  CO..  669  Broadway,  Nes 
York,  To  get  best  results  from  thi 
new  Type  C  Mazda  nitrogen  lamps,  i 
Is   not   necessary   to  buy   complete  now 


The   Llghtollsr   16-21    Unit 

fixtures.  The'  Llghtoller  16-21  unit  can 
be  screwed  onto  the  old  fixtures  now 
hanging  In  the  store  or  work  room. 
This  entirely  modernises  the  lighting 
equipment  with  accompanying  better- 
ment of  distribution.  It  consists  of  h 
neat,  artistic  brass  holder  with  ample 
ventilation  for  maximum  efficiency— 
dust  and  bug  proof.     This  S 


LOCALIZED  LIGHTING  CORP..   540  W 
58th    St..    New    York,    N.    Y.      "Ander 
(See  display    ad\ 


When  writing  to  manufacturers  please 

mention  the 
£  M  F  ELECTRICAL  YEAR  BOOK 
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LUMINOUS  UNIT  CO.  nrV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis,  Mo.  In- 
dustrollte  Is  designed  to  eliminate  the 
glare   from    high    power    lighting   ui 


and  to  distribute  the  light  evenly  ove 


two  elements:  an  upper 
reflector  of  white  porcelain  enameled 
steel  and  a  white  porcelain  enameled 
steel   reflecting  cone    suspended    below 


that  a 


Made 

and   13  Ins.  diameter  !<__    _ 

lain  sockets,  accommodating  lai 
ranging  ID  size  from  75  to  200  watts. 
See  display  adv.  on  pages  1176-7  for 
other  Luminous  Unit  products. — Adv. 

Maisollnl   Artcraft  Co..  4424  Payne  Ave., 
Cleveland.    Ohio. 

McDonald    &    Wlllson.    Ltd.,    317    Yonge 


Meyberg    Co.,    The.    633 

l-os  Angeles.   Cal. 
Moe-Brldges  Co.,   338  Bro 


National  Electric  Fixture   __..  _ 

ton  St.,  Chicago,  lit.      "Radlollte." 
National  Lighting  Fixture  Mfg.  Co.,   176- 

180  Grand  St.,  New  York.  N.  Y. 
NATIONAL    X-RAY    REFLECTOR   CO., 
Chicago,     111. 


with    1000-» 

reflectors    are       . ._ 

fleeting   surface   and    are   permanently 

brilliant.      See  Adv.   page   1406.— Adv. 
New    England    Brass    ft    Fixture   Co.,    77 

Summer  St.,   Boston.  Mass. 
Newman   Mfg.   Co.,    717-31   Sycamore   St., 

Cincinnati,  Ohio. 
Non-Twist   Canopy   Ring,    Canada,    Ltd., 

68  Temperance  St.,  Toronto.  Ont.,  Can. 
Peerless    Light    Co..    863    W.    Washington 

Blvd..   Chicago.  111.      "Peerlite." 
IVrferllte  MfK.  Co..  119  Main  St.,  Seattle, 

Wash.     •Terfecllte." 
Phoenix  Light  Co.,   536  Market   St..    Mll- 


Planetlite  Co.,    Inc.,    15  B.    40th   St.,   New 

York.  N.  Y.  "Planetllte." 
Plaut    ft    Co..    L..    434    E.    23rd    St.,    New 

York.  N.  Y.  "Four- In -One." 
POLACHEK    ft    BRO.    CO..    CHARLES. 

117    3rd    St.,    Milwaukee,    Wis.      "Light 

Beading  'chandelier    Works,    The...     503 

Penn  St.,   Reading.  Pa. 
Reedicon  Light  Co..  The.  7  K   Grant  St., 

Minneapolis.  Minn.     "Reedleon." 
RFFLECTOLYTK    CO..    THE.    914    Pine 

St.,  St,  Louis.  Mo.     "Reflectolyte  " 
Rr-T.es-    MfT    Co.,   10   Ionia    Ave..    S.   W.. 

Grand    Rapids.    Mich.       "Rozee-Llte." 
Russell  ft  Stoll  Co..  17-27  Vandewater  St.. 

New  York.  N.  T. 
SAMPSON      AXCESS      SYSTEM.      INC.. 

434  Unlnn   St..   Lynn.    Mass.      "Axcess." 
Service   Electric  Co..   Inc..   2337  N.  Hoyne 

Ave..  Chicago.  111. 
SHAPIRO  ft  ARONSON,  INC.,  20  Warren 

St..  New  York.  N.  Y. 
Slmes   Co..    The,   23-38  W.    16th   St.,   New 

Ynrk.    N.    Y. 

._.    Illuminating  Co..  64  W.   Lake  St., 
'hlcago.   III.     "~  ' 


STANDARd""EI.ECTBIC    ft    MFG.    CO.. 

308    1st   Ave..    E-,    Cedar   Rapids,   Iowa. 

"Stelco." 
Btctf'arfl    Light    Co..    448    E.    Water    St., 

Milwaukee.  Wis.     "Stanllco." 
Tultmnn  Brass  ft  Metal,  Ltd.,  Wilson  St, 

Hamilton.    Ont,    Can. 
Vlkhw  Sign  Co.,  Inc.,   B17  Sth  Ave.,  New 

York,  N.  Y. 
Wnrner.  Inc.,  C.  B.  ft  J..  188  W.  14th  St., 

New  York.  N.  Y.     "Foco-Light." 
Warren  ft  Co..  Walter  G„  H01  W.  Jaek- 

flon   Blvd..  Chicago.  HI. 
WFRTTNGHOTTSE    ELECTRIC    ft    MFG. 

CO..    Bast    Pittsburgh,   Pa.      "Sol-Lux." 

{See    dlaplav  adv.    pages    1395-1403.) 
White    Co..    The   O.    C,    17    Hermon    St., 

WHITING  CO..  INC..  H.  8.,  104  B.  41st 
St..  New  York.  N.  Y.  "Economy  Light." 

Williamson  6  Co..  R-.  Washington  ft  Jef- 
ferson  Sts.,   Chicago.  HI. 

Young,  inc.  Lorln  W.,  214  B.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  MARINE.  WA- 
TERTIGHT AND  VAPORPROOF.— On 
flhlnbonrd  the  need  for  minimising  hazards 
Is  leading  to  the  location  of  fixtures  over- 
head and  abandoning  to  a  great  extent  all 
bulkhead  or  bracket  fixtures,  thus  reducing 
'be  fixture  design  to  narrower  standards. 
The  tendency  In  also  to  avoid  the  use  or  un- 
trented   wood   as  well  as   metal   In   fixtures 

M  such  as  porcelain  or  molded  insulation. 
This  Is  especl-lly  the  case  In  living  quar- 
ter.* where  the  material  Is  subjected  to 
neither  salt  water  and  salt  air.  nor  mechan- 
ical Injury.  In  exposed  locations  where 
subjected  to  hird  usage,  such  as  on  deck. 
In  cargo  spnees,  cnnlne  and  boiler  rooms. 
etc..  steam-tight,  guarded  fixtures  are  re- 
quired. These  are  of  metal,  but  of  such 
quality  and  so  prepared  that  they  will 
withstand  the  effects  of  alternate  exposure 
to  water  and  nlr.  If  kev  switches  are  com- 
bined with  fixtures,  they  should  be  so  de- 
signed that  turning  them  tn  either  direc- 
tion  will  extlnj ~ 

of  opinion,  on 
provide  separs 
and   passei 


thov 


.rate  push  swil 
er  quarters  deslj 
he  taken  apart  t 


ned    so    that 

__      Ithnut  tools. 

lents  or  staterooms  In 
steam  vessels  are  usually  of  smell  dimen- 
sions and  by  common  usage  Invariably 
painted  in  gloss  white.  This  makes  the 
problem  of  illumination  very  stmnle  as  the 
value  of  light  source  Is  returned  by  good 
-      ■'  "■    -It It   little   absorption.      The 


■  watt  t 


■i    Ian 


,   Is 


ways 

Packet    ate 

rs    using 

hull  for  charg- 
ing and  discharging.  This  type  of  vessel 
may  be  provided  with  perman-nt  smsl! 
lighting  units  carefully  protected  from  me- 


belng  of  the  type  called  vaporproof.  This 
type  Is  renulred  In  oil  refineries,  dry-clean- 
ing establishments,  dye  houses,  laundries. 
locomotive  roundhouses,  many  chemical 
works,  powder  mills,  etc.  This  type  of 
fixture  has  a  heavy  outer  glass  globe  sur- 
rounding the  lamp  and  fitting  tightly 
against  a  rubber  gasket  In  a  special  hold- 
er that  covers  the  socket  completely.  Such 
fixtures  are  almost  Invariably  made  key- 
Man  uf suture rs; 
Anodlon   Metal  Co.,   The,   124  South  St., 

Baltimore.   Md. 
Appleton     Electric    Co.,    1703    Wellington 
Chicago.  111. 


Toronto.     Benjamin  watertight  fixtures 
with  cast  brass  or  iron 
fixture     bodies,     heavy 
i  globe  and  brass 


guard  a 
vaporproof.  St  u  r  d  y 
fixtures  for  land  and 
sea  service  in  key  and 
keyless    types.      Illua- 

outlet  box   celling   flx- 


75-v 


itt 


Made  also  In  angle 
wall  and  drop  fixture 
types.— Adv. 

nc. -Edward  F„  36-40  W. 


Campbell    Co.,    A.    S„    161    Prescott    St.. 

East  Boston,  Mass.     "Cello." 
Canadian    Duplexallte    Co..    Ltd..    745    St. 

Catherine  St.,  W„  Montreal.  Que.,  Can. 

■■Duplexallts." 
Canadian   General   Electric  Co.,    Ltd..   313 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Collins-Wagner  Mfg.  Co.,  133  W.  43rd  St.. 

New   York,  N.  Y. 
Colonial   Chandelier  Works.    Inc.,    128-130 

Centre  St..   New  York.   N."  Y. 
Conneaut    Metal   Works   Co..   The.    Con- 

neaut.    Ohio.       "Conneaut." 
Cooley  Electric  Co..  George  R.,  912  West- 
Cory   ft    Son.    Inc.. ' Charles.    18S-187    Var- 

ick  St..  New  York,  N.  Y. 
CROUSB-HINDS  CO.^WaH  ft  7th  I 

Dallas   Brass 

Dayton     Mfg.  '  Co.,     The.     Dayton,     Ohio. 


,   N.   Y. 


3-87  I 


roadway.  New 
225  Richmond 


Edmunds  Co.. -     .... 

St.,    W.,   Toronto.    Ont..  Van. 
Edwards     Lighting     Fixture    Co.,     30    E. 

Lake  St.,   Chicago,   111. 
Electric  Appliance  Co..  701-709  W.  Jack- 
son Blvd.,   Chicago.    III.      "Watlght." 
Farles  Mfg.  Co.,   Decatur,  III. 
Hygrade  Lighting  Fixture  Corp.,  38  Park 

St.,   Brooklyn,    N.  Y. 
LIGHTOLIBR      CO.,      669-71      Broadway, 

New  York.  N.  Y.     "Llghtolier." 
LINE    MATERIAL    CO.,    South    Miwau- 

kee.  Wis.   (See  display  adv.  page  1278.) 
LUMINOUS    UNIT    CO..    DIVISION    OF  . 

THE    ST.    LOUIS    BRASS    MFG.    CO.; 

3615   Washington   Ave..    St.    Louis.    Mo. 

(S'-e  display  adv.  pages  1276-1277.) 
Marine    Electric    Co..    195    Fremont    St., 

San    Francisco.    Cal.      "Meco." 
Meyberg    Co..    The.    633    S.    Grand    Ave., 

Los   Angeles.   Cal. 
Morse.   Frank  VJ..  289  Congress  St.,  Bos- 


ton.  Mfl( 
National   Mar 

villi-.   Conn. 


■  Lamp  < 


,  The,  Forest- 

NATIONAL    X-RAY    REFLECTOR    CO.. 

33  S    W.    Jackson    Blvd.,    Chicago,    01. 
,V-Ray."       (See     display     adv.     pact 

1406.) 
New    England    Brass    ft    Fixture   Co.,    TT 

Summer   St.,    Boston,   Mass. 
Palate     Co..      H.     T.,      Philadelphia,     Pa. 

"Palate."      {Exclusive   distributor.  Hart 

&  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 

Hartford,    Conn.) 
Piper    Co..    Ltd..    The    Hiram    U.    76    St. 

Rem!  St..  Montreal.  Que.,  Can. 
Plaut    ft    I'o.  L„    434    E:    31rd    St..    New 

York,  N.  Y. 
Polly  Mfg.   Co..   Milwaukee.   Wis. 
Porter    Co.,    The,    211    Water    St.,    Now 

York,  N,   Y. 
Pyle-Natlonal  Co..   The.   1334  N.  Kos 


.  Chicago,  111. 


,  Google 
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Russell  A  Stoll  Co..  17-27  Vandewater 
St..  New  York,  N.  T. 

Seidler-Miner  Co.,  36  E.  Larned  St.,  De- 
troit,   Mich.      "S-M." 

SI  men  Co.,  The.  22-28  W.  15th  St..  New 
York,  N.  Y. 

Smyser-Royer  Co.,   York,  Pa. 

STANDARD  ELECTRIC  &  MFG.  CO., 
308    1st   Ave.,    E-.    Cedar   Rapids.   Iowa. 

Standard  Electric  Machinery  Co.,  Bal- 
timore,   Md.      "Standard -Baltimore." 

WAKEFIELD  BRASS  CO.,  THE  F.  W.. 
Woodland    Rd,    Vermilion.    Ohio. 

Warren  A  Co.,  Walter  Q.,  HOI  W.  Jack- 
son Blvd.,   Chicago,   111. 

WESTINGHOUSE  ELECTRIC  A  MPO. 
CO.,  East  Pittsburgh.  Pa.  "■Sol-Lux." 
(See  display   adv.    pages   1385-1*02.) 

Young,  Inc..  Lorln  W.,  814  B.  40th  St.. 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  MISCELLANE- 
OUS.—Lighting  fixtures  of  a  special  char- 
-~1   for  miscellaneous  purpos 


other 


thli 


book  are  Included  under  this  classifica- 
tion. Electric  lighting  has  already  dis- 
placed other  methods  of  lighting  in  prac- 
tically every   class   of  lighting  installation, 

large  extent  In  most.  The  kinds  of  fix- 
tures and  the  classes  of  service  for  which 
they  are  designed  are  therefore  very  nu- 
merous and  the  classes  listed  above  and 
below  cannot  by  any  means  cover  all.  A 
few   of  these  miscellaneous   classes   are   as 

rles.  banks,  schools,  laboratories,  gymna- 
siums, courts  of  Justice,  post  offices,  penal 
Institutions,  etc.  These  Involve  special 
types    of  direct,    indirect,    or    semi-indirect 


flxtur 


In 


1  In  detail  for  lack  of  space. 
Manufacturers; 
Acme  Lighting  Fixture   Co.,    132  W.  14th 

St.,    New   York.   N.    Y.     "Acmetal." 
Adam   Co..   The    E.    C,    902   Pine    St.,    St. 

Louis,    Mo. 
Alexnllte  Co..   The,   134   E,   23rd   St..  New 

York.   N.  Y.     "Alexallte." 
Andresen   Co.,    jRCob.   258    Third   Ave.,    S. 

Minneapolis.    Minn. 
Arlcraft    Metal    Standing    Corp.,    1022-24 

Myrtle  Ave..   Brooklyn.  N.   Y. 
Art  Lamp  Mfg.  Co.,  531  8.  Wabash  Ave., 


Chtca 


.    Til. 


(See  display  adv.  page  1258., 
Bayley  ft  Sons,  Inc.,   105  Vanderveer  St.. 

Brooklyn.    N.   Y. 
BEARDSLEE  CHANDELIER  MFG.   CO.. 

216    S.    Jefferson   St.,    Chicago.    III. 
BKNJAM1N    ELECTRIC    MFO.    CO..    806 

W.      Washington     Blvd..     Chicago.     111. 

(Ac  Id  proof.)      (See   display   adv.   pages 

1231-1234.) 
Blddle-Qaumer     Co.,      3846-56     Lancaster 

Ave.,   Philadelphia,   Pa. 
Black  A  Boyd  Mfg.  Co.,  47  E.   47th   St. 

New  York,  N.  Y. 
Bridgeton    Chandelier    Co.,    Belmont    A 

Oxford   Sts..    Bridgeton.    N.   J. 
Caldwell    ft    Co..    Inc..    Edward    F„    36-40 

W.   15th   St..  New  York.   N.   Y. 
Caldwell    Electric    Corp..    1002  N.    Markel 

St.,  Champaign,   III.      "Compolux  " 
Campbell    Co.,    A.    S..     161    Prescott    St.. 

East   Boston.    Mass.      "Cello." 
Canadian    Duplexnllte    Co.,    Ltd..    745    St. 

Catherine     St..     W..     Montrea'.     Que. 

Can.     "Duplexallte." 
Canadian   General   Electric  Co.,   Ltd..   212 

King  St..   W-,   Toronto.   Ont.,  Can. 
Clinton  Metal  Lamp  Co,   55  Christie  St., 

New  York.  N.  Y. 
Cole  Mfg.  Co..   Kent   St..   Lindsay,   Ont.. 

Collins-Wagner  Mfg.  Co..  122  W.  43rd  St.. 

New   York.    N.   Y. 
Colonial   Chandelier   Works.    In. 

Centre  St,    New  York.   N.   Y. 
Commercial    Llghtii       ~* 

W.  Lake  St..  Chicago,  HI. 
Crescent  Art   Metal   Co.,    The,   Bridgeton. 

N.    J. 
Crescent    Brass    Products    Co..    The     8410 

Lake    Ave.,    Cleveland,    Ohio.      "Cres- 

orth 

Crown    'Chandelier      Co.,      Inc.,      610-GH 

Broadway,  New  York.  N.  Y. 
Crueet  Mfg.  Co.,  292  Eth  Ave.,  New  York. 


Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6  W.  48th  St.,  Now  York.  N. 
Y.      "Duplexatite." 
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Eastern  Brass  Works,  221-23  Thirteenth 
Ave.,  Newark,  N.  J. 

Edmunds  Co.,  Ltd.,  J.  H.,  225  Richmond 
St..   W.,    Toronto,    Ont.,   Can. 

Edwards  Lighting  Fixture  Co.,  20  E 
Lake  St.,  Chicago.  111. 

Empire  Lighting  Fixture  Co..  224  Centre 
St..   New  York,   N.   Y. 

ERIKSON  ELECTRIC  CO..  L.,  t  Port- 
land St.,  Boston,  Mass.  (bank  screen 
and  desk.)     See  adv.   page  1308. 

Everson  A  Co.,  C.  G,  70  W.  Lake  St., 
Chicago,    III.      "Ever  So   New." 

Falkenbach  Mfg.  Co,  Inc..  159  E.  64th  St., 
N«w  York.  N.   Y.     "Woodflbre." 

Feries  Mfg.  Co.,   Decatur,  HI. 

Fibreduro,  Inc.,  396  Broadway,  New  York, 

Frankel   Light   Co.,    B016  Woodland  Ave 

Cleveland.        Ohio.  (billiard        table) 

"Frankelite." 

^ortc  BsaYl   *Ut3   W'   14th   St"   N8W 

General  Lighting  Fixture  Co.,  28  W.  Lake 

St..   Chicago.   111. 
Harrison     Fixture    Works,    69     Harrison 

St.,  Brooklyn.  N.  Y. 
Henkel  A  Best  Co..  122  S.  Michigan  Ave- 

Chicago,   III. 
Highlands  Mfg.    Co.,    Muncle,   Ind. 
"ovorka      John     D..     3509    W.     Roosevelt 


Pittsburgh,   Pa.     '''Isco. 
Ja»hnlg  Gad  Fixture  Co,  Inc.,  221-223  13th 

Ave..   Newark,   N.   J. 
KChT'     Rudolph,     2820     S.    Kedxle    Ave, 

LIGHTOLIER  CO.,  569-71  Broadway, 
New   York.    N.    Y.      "Llghtoller." 

LT  MIiVOUS  r.VIT  CO..  DIV.  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis,  Mo.  In 
nddltlnn  to  a  complete  line  of  semi- 
Indirect  lighting  fixtures  (Brascolttes. 
Aglltee.  E-lltes  and  Industrolltes)  for 
use  In  homes,  offices,  stores,  etc.,  this 
company  manufactures  a  special  line 
of  fixtures  particularly  adaptable  to 
ehurch.-s.  hanks,  nuMic  and  semi-pub- 
lic Institutions,  with  massive  hangings 
and  fittings,  candelabra  effects,  etc., 
I    'he    Brnscolito    principle 


Los  Angeles.  Cal. 
Mohrlite  Co.  of  America.  The.  901  Hsrrl 
..™.St"  Ntl8hvl»e-  Tenn.  "Mohrlite' 
MORAN  A   HASTINGS   MFO    CO.     lfi-1 

W.  Washington  St..  Chicago,  111 
Notional  Llrhtlne  Fixture  Mfg.  Co      176 


180  C 
Nation: 


candelabra  fixt 
bowls,  composition  bowls  metal  howls— 
nil  Indirect  lighting  bv  X-Ray  re- 
flectors. A  staff  of  artists  and  Illum- 
inating engineers  l«  maintained  to  de- 
algn  and  specify  distinctive  architect- 
ural  detail.      See  Adv.   page  M0».— Adv. 

New  England  Brass  A  Fixture  Co.,  77 
Summer    St..    Boston.    Mass. 

Newman   Mfg.    Co..    717-21    Sycamore   St.. 

New  York  Lighting  Fixture  Mfg.  Co 
17-80    Spring    St..    New    York.     N.     Y. 

Non-Twist  Canopy  Ring.  Canada.  Ltd.. 
R8  Temperance  St..  Toronto.  Ont  .  Cflti. 
—     Electric    A    Mfg.    Co..    4821    Forest 


York.    N.    Y.      "Four-  In- On l. 
POLACHEK    A    BRO.    CO.,    CHARLES 

217    SrdHtn    Milwaukee,    Wis.      "Light 
Pollv    Mfg.    Co..    Milwaukee.    Wia. 
Rending     Chandelier     Works.      The       603 

Penn  St..   Reading.   Pa. 
REFLECTOLYTE    CO..    THE.    914    Pine 

St..   St.   Loula.   Mo.      "ReHectolvte." 
Reliance     Metal     Spinning     ft     Stamping 

Co,    Inc..   160   John    St.,    Brooklyn.   N. 

Y,      "Remsseo." 
Riddle    Co..    The    Edward    N.,    27    Broad- 
way,  Toledo.    Ohio. 

Fixture      Mfg.      Co..      St. 


Charles 

Savoy   Mfg.    Co. 
York,    N.    Y. 


E.   24th    I 


-,   New 


SImes  Co..   The,   22-26  W.   16th   St.,   New 

York,    N.    Y. 
STANDARD    ELECTRIC    ft    MFQ.    CO.. 

""*•'   '-'   Ave.,  E„   Cedar  Rapids,  Iowa. 


all  man    Brass    A    Metal, 

.St..    Hamilton,   Ont.,    Caj 
Inlversal   Bearing  Bronze 


Viking  Sign  Co.,  I: 


Tort 


In*  Sig 

3rk,    N. 


Y. 


Co.,   Wlnsted. 
,  617  8th  Ave.,  New 

wakefield'  brass  co.,  the  f.  w„ 

Woodland   Rd,    Vermilion,   Ohio 

Warner,  Inc.,  C.  B.  &  J.,  138  W.  14th 
St.,   New   York.    N.   Y.      "Foco- Light." 

Warren  A  Co..  Walter  G,  1401  W.  Jack- 
son   Blvd.,    Chicago.    III. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,   Conn. 

WESTINGHOUSE  ELECTRIC  A  MFG 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.   pages   1395-1402.) 

White  Mfg.  Co.,  J.  H,  111  N.  3rd  St., 
Brooklyn.   N.  Y. 

WHITING  CO.,  INC.,  H.  S-,  104  E.  41st 
New     York.     N.     Y.       "Economy 


Light." 
Young.   Inc.,   I.orin   ' 
New  York,  N.  Y. 


,    214   E.    40th    i 


rooms  nearly  always  require  lighting  fix- 
tures which  will  give  a  uniform  distribu- 
tion of  light  over  a  large  area.  As  work 
Is  frequently  done  upon  glased  paper  or 
other  polished  surfaces  these  units  are 
often  designed  with  particular  attention  to 
the  elimination  of  glare.  Offices  and 
drafting  rooms  usually  have  a  light-colored 
celling  so  the  conditions  are  such  as  to 
make  direct  and  semi-indirect  fixtures  ap- 
plicable. In  many  cases  some  attention 
Is  paid  to  the  decorative  effect  of  the  flx- 


tical  rod  suspensions  are  used  to  avoid 
objectionable  shadows  on  the  ceiling.  Units 
producing  semi -indirect  illumination  by 
supplying  their  own  reflecting  surface  are 
also  extensively  used:  they  have  an  enam-  ' 
eled  reflecting  plate  that  serves  as  a  small 
false  celling,  from  which  Is  suspended  a 
dense  opal  glass  bowl.  These  units  may 
be  suspended  from  the  ceiling  or  mounted 
on  the  ceiling  surface,  both  these  mount- 
ings being  especially  suitable  when  the 
ceiling  la  dark  or  redecorated  Infrequent- 
ly. Other  types  are  the  one-piece  and 
multipart  assembled  glass  units,  generally 
of  opal  glass  or  a  combination  of  opal  and 
clear  glass.  In  some  types  of  these  units 
the  dome  part  or  the  upper  surface  of  the 
one-piece  bowl  Is  made  reflecting,  produc- 
ing a  lighting  effect  somewhat  similar  to 
the   units   employing  a  reflecting  plate. 

Direct  lighting  fixtures  are  also  exten- 
sively used  in  offices.  In  most  cases  they 
consist  of  dome  or  bowl-shaped  reflectors, 
either  or  glass  or  metal,  suspended  by  a 
chjln  or  fixture  Stem  or  by  reinforced 
1  cord  direct.     Such  direct  lighting  fix- 


tures are  preferably  of  the  deep  t 
bowl-reflector  type,  unless  hung  close  to 
the  celling  in  a  high  room.  The  shallow 
types  of  reflectors  expose  the  lamp,  caus- 
ing very  annoying  glare.  Diffusing  or  re- 
flecting caps  are  often  put  on  the  lamp  to 
diminish  or  prevent  this  glare,  and  in  oth- 
er cases  small  diffusing  rings,  bowls  or 
shields  are  suspended  below  the  lamps  for 
the   same   purpose. 

The  tendency  in  office  and  drafting  room 
lighting  has  for  many  years  been  away 
from  the  use  of  individual  desk  lamps  and 
toward  the  use  of  general  lighting  from 
celling  fixtures.  From  the  standpoint  of 
visual  comfort  a  well  designed  indirect  or 
aeml-Indlrect  lighting  system  Is  conceded 
to  be  the  ideal.  Where  there  la  much  dust 
or  smoke  more  frequent  cleaning  of  fix- 
tures Is  necessary  or  It  may  be  advisable 
to  use  direct  or  seral-Indireot  fixtures  that 
can  be  cleaned  more  quickly  than  the  ordi- 
nary open-bowl  indirect  or  semi-indirect 
fixtures.  Desk  lamps  are  now  provided  as 
a  rule,  only  for  special  locations  or  for 
very  exacting  visual  work  thst  cannot  be 
so  well  Illuminated  by  the  general  light- 
ing of  the  room   as  a  whole. 

Also  see  Lighting- units,  office,  store  and 
other  commercial  types.  For  desk  lampe. 
see  Lamps,  desk. 

Manufacturers: 

Adam  Co.,    The   E.  C,    902  Pin. 
Louis.    Mo. 


St..    St. 


i table   Fixture   Co.,    The.   02   Mason 

dl,  Milwaukee.  Wis. 
Aglow     Sales    Co.,     671     3rd     Ave..     New 

York,    N.    Y. 
Alexalita  Co,  The.  434  E.   23rd  St.,   New 

York,   N.  Y.      "Alexallte." 
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Alt-Le  Lighting  Fixture  Co..  262  Bow- 
ery, New  York,  N.  T.     "Altelite." 

American  Brass  ft  Copper  Co.,  138  La- 
fayette St.,  New  York,  N.  Y. 

Anodlon  Metal  Co.,  The,  12*  South  St., 
Baltimore,   Md. 

Art     Metal     Mfg.     Co.,     The,     Cleveland. 

Ban  field  ft  Sims,  Ltd..  W.  H..  370-386 
Pope  Ave.,  Toronto,   Ont..   Can. 

Bauer,  Inc..  H.  A..  Lansdowne.  Pa, 
"Pull-A-Llte." 

Bayley  ft  Sons,  Inc.,  105  Vanderveer  St., 
Brooklyn,   N.   Y. 

BEARDSLEE  CHANDELIER  MFG.  CO.* 
218-220  So.  Jefferson  St..  Chicago. 
Manufacturers  of  the  "Denzar"  lighting 
unit,  scientifically  designed  for  use 
with  the  powerful  Mazda  "C"  lamp. 
Carries  reflector  shaped  to  give  the 
proper  distribution  of  light  and  allows 
sufficient  light  to  filter  through  to  the 
Ceiling  so  as  to  avoid  shadows  or 
streaks.    The  upper  portion  of  the  bowl 


"Denzar"  Lighting  Unl 


dust  and  dirt  In  the  bowl  and  mak< 
the  "Denser"  practically  a  dust-,  dirt- 
and  bug-proof  unit.  The  lower  part 
of  the  bowl  la  finished  with  a  hard, 
smooth,  white  translucent  enamel  of 
good  diffusing  quality,  completely  con- 
cealing the  fi lament  and  eliminating  all 
glare.  We  also  manufacture  a  complete 
line  of  direct.  Indirect  and  semi-direct 
lighting  units;  also  a  complete  line  of 
lighting  fixtures,  brackets,  etc.,  to  meet 
all  conditions.— Adv. 

BENJAMIN  ELECTRIC  MFO.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. See  entry  under  Fixtures,  light- 
ing,   store,   also  Industrial. — Adv. 

Black  *  Boyd  Mfg.  Co.,  17  B.  47th  St., 
New    York,    N.    Y. 

Caldwell  ft  Co..  Inc..  Edward  F.,  36-40 
W.    15th    St..    New    York,    N.    Y. 

Caldwell  Electric  Corp..  1002  N.  Market 
St.,    Champaign,    111.       "Compolux." 

Canadian  Duplexallte  Co.,  Ltd..  716  St. 
Catherine  St..  W..  Montreal,  Que., 
Can.      "Duplexallte." 

Canadian  General  Electric  Co.,  Ltd..  212 
King    St.,    W.,    Toronto,    Ont..    Can. 

Cassidy  Co.,  Inc.,  15-21  Wilbur  Ave., 
Long  Island  City.  N.  Y.    "Cas-O-Lux." 

Cleveland  Phon-Arm  Co.,  The.  1285  W. 
2nd    St..    Cleveland.    Ohio.      "Ray." 

Cole   Mfg.   Co..   Kent  St.,  Lindsay,   Ont.. 


Centre   St.,  New  York,   N.   Y. 
Commercial    Excellte    Co..    Inc..     312    N. 

Butaw   St.,  Baltimore,  Md.     "ExoeHte." 
Commercial     Lighting    Works,     Inc.     154 

W.   Lake  St..    Chicago.    111. 
Conneaut    Metal    Works    Co.,    The,    Con- 

neaut,    Ohio. 
Crescent    Brass   Products   Co..    The.    8410 

I.ake     Ave.,     Cleveland,    Ohio.       "Cres- 


Crown   Electrical  Mfg.   Co., 
ford,  Ont..  Can.     "Crown-Lite. - 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  <  W.  48th  St..  New  York,  N. 
Y.     "Duplexallte." 


Eastern    Brass  Works.    221-23   Thirteenth 

Ave.,  Newark.  N.  J. 
Eclipse  Light  Co.,  683-87  Broadway.  New 

York,  N.  Y. 
Edmunds  Co.,   Ltd.,  J.  H.,  225  Richmond 

St.,     W.     Toronto,     Ont.,     Can.       "Brit- 

lite,"   "Edmundslite." 
Edwards    Lighting    Fixture     Co..     20    E. 

Lake  St.,    Chicago,    111.      "Lite   Unit." 
Egan   &  Egan,  2)  E.  40th  St.,  New  York. 

N.    Y.      "Ray-O-Day." 
Empire  Lighting  Fixture  Co     224  Centre 

St.,   New   York,   N.   Y. 
Everaon   ft  Co.,    C.   G.,    70   W.    Lake   St., 

Chicago,    111.      "Ever    So    New." 
Farlee  Mfg.  Co.,  Decatur,  111. 
Fibreduro.      Inc.,      896      Broadway,      New 

York,    N.    Y. 
FIndlay    Mfg.    Co.,    Inc.,    Robert,    224    6th 

Ave..  New  York.   N.  Y.      "Flndlaylite." 
First    National    I  '-*• '"' "■""    - 

22nd     -' 

lite." 
Forg  Mfg.   Co.,  Peter,  50  Park  St.,   Som- 

ervilte.  Mass. 
Franks!   Light   Co.,    6018  Woodland   Ave., 

Cleveland,    Ohio.       "Frankellte." 
General  Lighting  Fixture  Co.,  28  W.  Lake 

St..    Chicago.   III. 
Goeta,    Inc..    A.    Edgar,    55    Barclay    St., 

New  York,  N.  Y. 
Grady   Fixture   Mfg.    Co.,    M.    J..    808   1st 

Ave.,   N.,  Minneapolis,  Minn. 
Granden    Electric    Co.,    1511    Howard    St., 

Omaha,    Neb. 
HANDEL    CO.,    THE,    381    E.    Main    St., 

Meriden,    Conn. 
Harter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago,   111.     "Deluxllte." 
Heather  Co.,  The  R.  C.  19-21  W,  36th  St.. 

New  York,   N.  Y.      "Heath erllte." 
Henkel  &  Best  Co.,  122  S.  Michigan  Ave., 

Chicago,   III.     "Factryllte." 
Highlands  Mfg.  Co.,  Muncle,  Ind.  "Retta- 

Ho'brecht  Co.,  J.  H.,  1012  6!h  St.,  Sacra- 
mento.  Cal.     "Xtralite." 

Hy  grade  Lighting  Fixture  Corp.,  88 
Park   St..    Brooklyn,    N.    Y. 

Ideal  Gas  ft  Electric  Fixture  Co.,  483 
Broadway,   New    York,    N.  Y. 

INTERIOR  LAMP  ft  FIXTURE  WORKS, 
1888    N.    Clark    St..    Chicago.    HI. 

I  VAN  HOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6718  Euclid 
Ave.,  Cleveland,  Ohio.  "Ace."  "Tro- 
jan." (See  display  adv.  paces  1266- 
1289.) 

Kosmolite  Mfg.  Corp.,  6-7  E.  16th  St., 
New    York,    N.    Y. 

Lighthouse  Corp..  98-100  Bleecker  St., 
New  York.  N.  Y. 

Lighting  Studios  Co..  220  W.  42nd  St.. 
New  York.  N.  Y.  "Lsco,"  "Studio 
Lite."  "Doric  Lite." 

LIGHTOLIER  CO..  669-71  Broadway, 
New   York,    N.   Y.      "Ltghtoller." 

LOCALIZED  LIGHTING  CORP..  510  W. 
68th  St.,  New  York.  N.  Y.  "Ander- 
son."    (See  display  adv.  page  1275.) 

Luminous  Specialty  Co..  236-238  S.  Meri- 
dian    St..     Indianapolis.     Ind.      ''Day- 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis.  Mo. 
Brascollte  fixtures  for  offices  employ 
the  same  scientific  principles  as  worked 
out  In  other  Brascollte  fixtures,  giving 
even  distribution  of  light  without  eye- 
strain.     The  arrangement  of  bowl   and 


The   Brascollta 

reflector  directs  alt  emitted  light  to 
the  working  plane  with  a  minimum 
absorption.  The  mechanical  features 
are  simple  and  substantial.  They  are 
manufactured  for  Installation  on  any 
standard  outlet,  for  mounting  on  cell- 
ing or  for  hanging  by  chains  or  pen- 
dants. A  wide  variety  of  styles  and 
sizes  are  offered  In  brass  metal  fin- 
ished antique  gold,  leather  bronze,  old 
gold,  porcelain  white  enamel,  white 
lumo-vltro.  etc  See  display  adv.  pages 
1276-7.— Adv. 
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Manhattan    Brass    Co.,    332    E.    28th    St.. 

New    York,    N.    Y. 
Maisollnl      Artcraft      Co.,      4124      Payne 

Ave.,  Cleveland,  Ohio. 
McDonald    ft    Wlllson,    Ltd.,    347    Yonge 

St.,  Toronto,  Ont.,  Can. 
Meyberg   Co..    The,    628  .S.   Grand   Ave., 

Los    Angeles   Cal.      "Meycolite." 
Mitchell  Vance  Co.,  Inc.,   603-611  W.  21th 

St.,    New  York.   N.   Y.      "T.  R.   B." 
Moe-Brldges     Co.,     236     Broadway,     Mll- 


Mol.rli 


,    Wis. 


*J  &  HASTINGS  MFG.  CO..  16  and 
18  W.  Washington  St.,  Chicago.  Manu- 
facturers of  the 
"Raymo"  patented  ' 
lighting  unit  for 
the  office,  store  or 
factory.  An  abso- 
lutely shadowiest 
lighting  unit.   Glvei 


known  quantity  in 
"'Raymo,"  and  am- 
ple ventilation  pro- 
longs the  life  of 
the  lamp.  "Raymo" 
la  strong,  practica' 
and  sightly,  and  It- 
math:  In  IS  differ- 
ent styles  to  meel 
varying  conditions. 
Adaptable  for  low 
or  high  ceilings  In 
plain  or  ornament  a' 
The  "Raymo"  designs;  for  100 
?nn      nr      ann      ban 


3  DO 


lamps.  Has  given  perfect  satisfaction 
wherever  Installed,  and  Is  used  exten- 
sively In  hundreds  of  leading  banks 
department  stores,  offices,  industrial 
plants,  drafting  rooms  and  In  other 
places  where  perfect  illumination  is  de- 
manded. "Raymo"  assures  service. 
quality  and  workmanship.— Adv. 

Mutual  Metal  Mfg.  Co..  194B  N.  Kedvale 
Ave.,  Chicago,  HI. 

National  Diffused  Light  Co..  138  W.  Lake 
St.,   Chicago,  III. 

National  Electric  Fixture  Co..  17  8.  Clin- 
ton  St..   Chicago,   111.      "Nefcolite." 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
"X-Ray"  fixtures,  utilising  X-Ray  mir- 
ror reflectors,  produce  best  Indirect 
lighting.  X-Ray  fixtures  embody,  with 
the    advantages    of    a    concealed    light 

■      1321— Cut  Away  to  Show  Reflector 


source,   an    Ideal    type   of   Illumination 

for    offices    and    drafting   rooms.      See 

Adv.   page  1406.— Adv. 
New   England   Brass   ft   Fixture   Co.,    77 

Summer  St.,    Boston,  Mass. 
New    England    Incandescent    Supply    Co.. 

266  Bowery,  New  York,  N.  Y.   "Nelsco- 

Ilte." 
Newman    Mfg.  Co..   717-21    Sycamore  St.. 

Cincinnati,   Ohio. 
Panama    Lamp    &    Commercial    Co.,    595 


Pearlman  ft  Co.,  Victor  S.,  533  Wabash 
Ave.,   Chicago.   HI. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..    Chicago.    111.      "Peerllte." 

Pennsylvania  Sales  ft  Export  Co..  1414 
S.  Penn  Sq..  Philadelphia.  Pa.  "Mag- 
Ian."   "Daylight  Competitor." 

Perfeclite  Mfg.  Co..  119  Main  St..  Seattle, 
Wash.      ■'Perfeclite." 


)ogk 


E  M  F  ELECTRICAL  YEAR  BOOK 


Planetllte  Co.,    Inc..   15  B.   40th   St..   New 

York.  N.  T.     "Planetllte." 
Plaut    A    Co.,    Li.,    434    E.    23rd    St,    New 

York,    N.    Y.      "  Four-  In  -One." 
POLACHECK   A   BRO.    CO.,    CHARLES, 

217   Srd   St..   Milwaukee.   Wis.     "Light 

House." 
Polly   Mfg.    Co..    Milwaukee,    Wis. 
Reedicon  Light  Co.,  The.   7  E-.  Grant  St., 

Minneapolis,     Minn.       "Reedicon." 
REFT.ECTOLYTE    CO.,    THE.    914    Pine 

St..    St.    Louis,    Mo.      "Retlectolyte." 
Reliance     Metal     Spinning-     &     Stamping 

"--      *-,   U0   John   St..   Brooklyn,   N. 


.   Lake  St..   Chi 


Y.     "Remssco. 
Rush    Bros.   Co.,    136 

cago.    Dl.    (porcelain   ana   ennui). 
SAMPSON  AXCESS  SYSTEM.   INC.,  434 

Union   St..    Lynn.    Mass.      "Axcess." 
Shapiro  A  Aronaon,    20  Warren  St.,  New 


Chicago,    III.      "Solar. 

STANDARD    ELECTRIC    A    MFO.    CO., 

308  1st  ,Ave..   E..  Cedar  Rapids.   Iowa. 

Tallman  Brass  A  Metal,  Lt.,  Wilson  St., 
Hamilton,   Ont.,   Can. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.   Y. 

Vlrden  Co.,  The,  S103  Longfallow  Ave , 
Cleveland,   Ohio.      "V.    M.    CT  Brass." 

WAKEFIELD  BRASS  CO.,  THE  F.  W., 
Woodland    Rd..    Vermilion.    Ohio. 

Warden  Lighting  Co..  Detroit,  Mich. 
"Ennmellght." 

Warner.  Inc..  C.  B.  A  J..  138  W.  14th 
St.,    New    York,    N.    Y.      "Foco-Llght." 

White  Co,.  The  O.  C,  17-21  Hermon  St., 
Worcester,    Maas. 

WHITING  CO..  INC.,  H.  S.,  104  East 
41st  St.,  New  York.  N.  Y.  The  "Econ- 
omy Light"  (licensed  under  Duplexallte 
C  o  r  p  o  r  a  t  Ion 
patents)    Is    de- 

blna?'1  ttdentffl- 
cally.  the  ad- 
vantages  of  di- 


aling at  high 
temperature.  R- 
lustration 
Shows  the  prin- 
ciple, which  Is 
indirect  Illumi- 
nation from  an 
1  porcelain. enamel  steel  reflec- 
tor; redirect  Illumination  reflected  up- 
ward from  the  glass  bowl,  and  redi- 
rected downward  by  the  cream- enam- 
eled under-surface  of  the  steel  reflee- 
'-   ;    direct  Illumination   through  a  dif- 


fusing opal  g 


a  bowl. — Adv. 


Washington    A 


Williamson 

Jefferson   Sts..    Chicago,   in, 
Wllmarth  Co..   T.   W„   227-229  W.   Huron 
Chicago,    HI. 


FIXTURES,  LIGHTING,  OPERATING 
ROOM  AND  OTHER  HOSPITAL.— Operat- 
ing rooms  In  hospitals  are  frequently 
lighted  by  Indirect  lighting  fixtures  except 
where  the  operating  room  la  covered  by  a 
skylight  In  which  case  one  now  common 
practice  la  to  place  a  battery  of  high- 
powered  lamps  with  reflectors  above  the 
skylight  which  will  produce  artificial  light- 
ing similar  to  the  day  lighting.  The 
Indirect  units  are  made  with  mirrored  glass 
or  porcelain  enameled  reflectors.  Many 
types  are  made  duatproof,  the  Indirect  bowl 
being  completely  closed  over  the  top  by  a 
clear  glass  cover.  The  units  are  so  dis- 
posed as  to  concentrate  the  light  strongly 
on  the  operating  table  and  provide  some- 
what leas  light  around  It.  If  the  operating 
room  la  arranged  like  an  amphitheater  for 

notes  on   It.    there  Is  provided  only  enough 
general  lighting  In  this  portion  of  the  room 
to  permit  writing. 
In  aome  operating  rooms  elaborate  spcial 


of  lighting 'have  been  provided, 
Including  arc  or  other  high-power  lumps 
with  large  reflectors  or  lenses  giving  a 
series  of  searchlight -like  beams  eoncen- 
tiated  on  the  operating  table.  This  method 
of   lighting  Is  not  looked  upon   as  the  best 

mlnating  engineers,  as  it  results  In  violent 
direct  glare,  glaring  or  specular  reflections 
from  the  Instruments  and  great  contrast 
between  the  small  brilliantly  Illuminated 
area  and  the  surroundings. 

All  requirements  for  this  special  lighting 
can  be  met  by  providing  on  the  operallnK 
table  high -Intensity  illumination,  at  least 
25  foot -candles,  almost  entirely  free  from 
glare    and    deep    shadows,     and     graduall) 


of  the 


if  d 


lighting  flxt 


mi.  ana   to  minimise  care. 

For  the  other  rooms  in  the  hospital,  such 
as  wards,  patients'  private  rooms,  labora- 
tories, offices,  corridors,  etc.,  the  flxtur,.s 
need  be  special  only  to  the  extent  ot  being 
easily  cleaned  and  at  least  not  disagreeable 
in  appearance.  Indirect  and  seml-lnalreoi 
fixtures  are  much  used  and   usually  whlie 

.     Manufacturers: 

Acme  Lighting   Fixture  Co..   132  W.    14th 
St.,  New  York,  N.   Y.      "AcroetaL" 

Adam   Co.,    The    E.    C.   902   Pine   St.,    St. 

Adjustable   Fixture   Co..   The,    S2   Mason 


Art  MetalMfg.  Co..  The,  Cleveland,  Ohio. 

Bailey- Reynolds      Chandelier      Co.,      The, 

913-915   Grand    Ave.,    Kansas   City,    Mo. 
BEARDSLEE  CHANDELIER  MFG.  CO., 

216  S.  Jefferson  St..  Chicago.  111. 
Caldwell  A  Co.,  Inc.,  Edward  F.,  36-40  W. 

ISth  St.,  New  York.  N.  Y. 
Caldwell    Electric    Corp..    1002    N.    Market 

St.,  Champaign,   111.      "Compolux." 
Canadian   Duplexallte   Co..   Ltd.,   746   St. 

Catherine  St..  w..  Montreal,  Wue..  Can. 

"Duplexallte." 
Cole   Mfg.    Co..    Kent   St.,    Lindsay.    Ont., 

Can. 
Collins- Wagner  Mfg.  Co..  122  W.  43rd  St., 

New  York,  N.  Y. 
Colonial    Chandelier    Works.    Inc.,    122-130 

Centre  St..  New  York,  N.  Y. 
Commercial  Lighting  Works,  Inc..  154  W 

Lake  St.,  Chicago,  III. 
Duplex  Lighting  Works  of  General   Elec- 
tric Co..  6  W.  48th  St.,  New  York,  N.  Y, 

"Duplexallte." 
Eastern    Brass   Works.   221-23   Thirteenth 

Ave.,  Newark.  N.  J. 
Eclipse  Light  Co.,  583-87  Broadway,  New 

York,  N.  Y. 
Edmund*  Co.,   Ltd..  J.   H.,   225  Richmond 

St..  W.,  Toronto,  Ont.,  Can. 
Faries  Mfg.  Co.,  Dccutur,  III. 
First    National    Lighting    Corp.,    2030    E. 


York.  N.  Y. 
Grady    Fixture   Mfg.    Co.,    M.    J.,    608 

Ave.,   N.,  Minneapolis.  Minn.     "Ora-l 
HANDEL    CO..    THE,    381    E.    Main    ! 


Harrison  Fh 

Brooklyn,    N.    Y, 
Harter  Mfg.   ~ 


Work 
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.  _  .  _.._iton  St.,  Chi- 
lli.    •■Nltrollte." 

Henkel  A  Best  Co.,  122  S.  Michigan  Ave.. 
Chicago.    III. 

Highlands    Mfg.    Co..    Muncie.    Ind. 

Hospital  Supply  Co..  The,  1ST  E.  23rd 
St..    New    York.    N.   Y. 

LIGHTOL1ER  CO..  56S-71  Broadway. 
New   York.  N.  Y.     ' 'Ligh toller. " 

LOCALIZED  LIGHTING  COKF..  540  W. 
BBth  St.,  New  York,  N.  Y.  (See  dis- 
play adv.   page  1275.) 


When  writing  to  manufacturers  please 

mention  the 
BMP  ELECTRICAL  YEAR  BOOK 


LUMINOUS  UNIT  CO.  DIV.,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis,  Mo. 
Agllte  Is  an  all-glass  fixture  particular- 
ly designed  Tor  use  In  hospitals,  bath- 
rooms, etc.,  or  wherever  sanitation  or 
cleanliness  are  necessary.  Finish  Is 
pure  marble  white.  A  simple  arrange- 
ment of  the  working  parts  secures  a 
perfectly  Insulated  unit,  which  Is  man- 


single  and  double  units,  with  and  with- 
out bowl,  and  for  25  to  76-watt  lamps. 
An  auxiliary  to  the  Agllte  Is  a  unit 
containing    a    tiny    transformer    in    the 

volt  current,  and  the  other  for  an  au- 
tomobile lamp  (6- volt)  through  the 
transformer,  making  a  very  desirable 
night  light  with  the  added  feature  of 
having  available  from  the  same  unit  a 
powerful  light  as  well.  See  display  adv. 
pages  1276-7  for  other  Luminous  Unit 
products. — Adv. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New    York,   N.   Y. 

McDonald  A  Willson,  Ltd.,  347  Yonge  St.. 
Toronto.  Ont.,  Can. 

Meyberg  Co..  The,  633  S.  Grand  Ave.. 
Los  Angeles.  Cal. 

Moe-Brldees  Co.,  236 .Broadway,  Mllwau- 


NATIONAL  X-RAY  REFLECTOR  CO., 
336  W.  Jackson  Blvd..  Chicago.  HI. 
X-Ray  Indirect  lighting  fixtures  for 
hospital  work  are  equipped  with  pow- 
erful slivered  mirror  X-Ray  reflectors. 
Special   forms  of  Installation 


for 


rat  ini 


.hplhpr 


_„  Adv.  page  1405.— Adv. 
New    England    Brass    A    Fixture    Co..    "7 

Summer  St.,  Boston.  Mass. 
Perfecllte  Mfg.  Co.,  119  Main  St.,  Seattle. 


Plaut  A  Co.,  L..  434  E.  2Srd  St..  New 
York.   N.  Y. 

POLACHECK  A  BRO,  CO..  CHARLES, 
217  3rd  St..  Milwaukee,  Wis.  "Light 
House." 

Polly   Mfg.   Co.,   Milwaukee,   Wis. 

Reedicon  Light  Co.,  The.  7  E.  Grant  St., 
Minneapolis.     Minn.       '  'Reed  Icon. " 

REFLECTOLYTE  CO,  THE,  314  Fine  St., 
St.   Louis,  Mo.     "Retlectolyte." 

Reliance  Lighting  Fixture  Corp..  276  Ca- 
nal St..  New  York.   N.  Y.     "Relifco." 

Rush  Bros.  Co..  136  W.  Lake  St..  Chi- 
cago,   111.      (porcelain    and    i 


Hear, 


n-Mor 


Co.. 


elt   Noshndo  Lite." 

STANDARD    ELECTRIC    A    MFO.    CO., 

308   1st   Ave.,    E.,    Cedar   Rapids,    Iowa. 

"Stelco." 
Viking  Sign  Co..  Inc.,  617  8th  Ave..  Now 

York,  N.  Y. 
WAKEFIflLD    BRASS    CO.,    THE   F.    W. 

Woodland   Rd..    Vermilion.   Ohio. 
Warner.    Inc.,    C.    B.    A    J..    13$    W.    11th 
""  --    —       "Foco- Light. " 
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WHITING  < 
New 


,    INC..  H.   3..   104  E.   41st 


Light. 
Wilmarth   Co..   T.   W..   227-229  W.   Huron 

St..  Chicago.   HI. 
Wocher  *   Son  Co.,   The  Max,   23-23  W. 

6th  St..  Cincinnati.  Ohio. 
Young,    Inc.,    Lorln    W.,    214   E.    40th    St., 

New  York,  N.  Y. 
FIXTURES,     LIGHTING,    ORCHESTRA. 
— These    fixtures    are    primarily    for    Illum- 
inating   the    music.      They    usually    consist 
of  a  metal  reflecting  trough  containing  one 
or  two  lamps  mounted  by  a  short  stem  to 
the  stage  or  on   a  rod    rigidly   fastened   to 
the  floor  or  on  a  portable  stand  with  slop- 
ing  rack   for  the   music   sheets   or  books. 
Dense  glass  reflectors  with  green  or  other 
attractive  finish  are  sometimes  used.     The 
entire  fixture  together  with  the  music  rack 
or  stand  are  often  of  ornamental  design. 
Manufacturers: 
Adam  Co..   The   E.    C,    902    Pine   St..    St. 

Louis,    Mo. 
BEARDSLEE  CHANDBLIEH  MFO.  CO.. 

218    S.    Jefferson    St.,    Chicago,    III. 
Caldwell    4k    Co.,    Inc.,    Edward    P.,    36-40 

W.   16th  St.,  New  York.  N.  Y. 
Caldwell   Electric    Corp..    1002   N.    Market 

St..   Champaign.   Til.      "Compolux." 
Canadian   Duplexalite   Co..   Ltd.,   746   St 
Catherine  Sta..  W..  Montreal,  Que..  Can. 


Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,    W..    Toronto.    Ont..    Can. 

Chicago  Stage  Lighting  Co..  112  N.  La- 
Salle  St..   Chicago.  111. 

Cole   Mfg.    Co..    Kent   St.,    Lindsay,    Ont.. 

Collins-Wagner    Mfg,    Co..    122    W.     43rd 

St..   New  York.   N.   Y. 
Colonial    Chandelier    Works,    Inc..    122-130 

Centre  St.,  New  York.  N.  Y. 
Eastern   Brass  Works.    221-23   Thirteenth 

Ave.,  Newark,   N.  J. 
Eclipse  Light  Co..  583-87  Broadway.  New 

York.  N.  Y. 
Edmunds    Co.,    Ltd..    22G    Richmond    St.. 

W..   Toronto,   Ont.,   Can. 
Edwards  Lighting  Fixture  Co.,  20  E.  Lake 

St.,  Chicago,   III. 
FRIKSON    ELECTRIC   CO.,    L.,    S    Port- 
land   St..    Boston,    Mass.      (See    display 

adv.  page  1308.) 
Furies  Mfg.  Co.,   Decatur,  III. 
prink.   Inc.,   I.    P..    239-43  10th  Ave.,   New 

York.  N.  Y. 
Grady    Fixture   Mfg.    Co.,    M.    J.,    808    1st 

Ave..    N.,    Minneapolis.    Minn. 
Hallberg.    J.    II..    26    W.    45th    St.,    New 

York.  N.  Y, 
Harrison  Fixture  Works,  69  Harrison  St.. 

Brooklyn.  N.  Y. 
Kosmollte    Mfg.    Corp.,    5-7 -E.    16th    St.. 

New  York,    N.   Y. 
LIOHTOLIER      CO.,      669-71      Broadway. 

New    York,    N.    Y.      "Ligh toller." 
LUMINOUS    UNIT    CO.,    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFG.    CO,. 

2616    Washington    Ave..    St.    Louis.    Mo, 

(See  display  adv.  pages  1276-1277.) 
Massollnl   Artcraft  Co..  4424   Payne  Ave., 

Cleveland.   Ohio. 
McDonald    A    WUIson,    Ltd..    347    Younge 

St..  Toronto.  Ont..  Can. 
Meyberg    Co..    The,    833    S.    Grand    Ave,, 

I  job  Angeles.  Cal. 
NATIONAL    X-RAY    REFLECTOR    CO., 

2SE     W.     Jackson     Blvd.,     Chicago.     III. 

"X-Ray,"       (See     display     adv.     page 

1405.) 
New    England    Brass    A    Fixture    Co.,    77 

Summer   St..   Boston.   Has*. 
OVERBACH    A    AYRES    MFG.    CO.,    411 

S.  Clinton  St..  Chicago.   111. 
Pcarlman  A  Co..   Victor  S..   683  Wabash 

Ave..  Chicago.   III. 
Pennefather.   James   S..   358   W.    43rd   St.. 

New  York.  N.  Y. 
Plaut   A    Co..    L.,    434    E.    23rd    St.,    New 

York.  N.  Y. 
POLACHECK    A    BRO.    CO.,    CHARLES.  ■ 

217    3rd    St..    Milwaukee.    Wis.      "Light 

House." 
Polly  Mfg.  Co..    Milwaukee,    Wis. 
STANDARD    ELECTRIC    A    MFO.    CO.. 

308    1st   Ave..    E..    Cedar  Rapids,   Iowa. 

Universal  Electric  Stage  Lighting  Co., 
240   W.   50th    St..    New   York,    N.    Y. 

Viking  Sign  Co..  Inc.,  617  Sth  Ave.,  New 
York,  N.  Y. 

Warren  A  Co.,  Walter  G-.  1401  W.  Jack- 
son   Blvd.,   Chicago.    III. 

White  Co.,  The  O.  C.  17-21  Herman  St.. 
Worcester,  Mass. 


FIXTURES,      LIGH 


Is  the  living-room 

trlcal   fixtures   wer 
the  multiple-arm  f 


nade    In    Imitation    of 


a  gas  outlet,  the  lower  an  electric  outlet. 
They  were  usually  made  of  brass,  no  great 
attention  being  paid  to  the  decorative  ef- 
fect or  the  fixture,  though  they  were  gen- 
erally highly  polished  or  made  more  ornate 
by  the  addition  of  brass  scrolls  or  spin- 
nings. Electric  lighting  soon  demonstrated 
Its  reliability  and  the  gas  feature  waa 
abandoned.  These  first  purely  electric  Al- 
lures utilized  the  rigid  arms  mounted  on  a 
central  stem,  very  similar  to  the  older 
combination  gas  and  electric  fixtures.  The 
rigid  arm  Idea  was  soon  left  Tor  the  loose 
suspension  used  on  what  is  known  as  the 
shower  type  of  fixture.  This  fixture  sus- 
n-nds  the  sockets,  generally  four,  five,  or 
six  In  number,  on  chains  fastened  to  a 
celling  plate,  or  a  plate  or  ring  Is  sus- 
pended from  the  ceiling  by  one  or  mora 
chains  or  rods  and  the  sockets  hung  from 
ils  p'ate  by  short  suspensions  or  fastened 


the    plat 


Thes 


other 


multiple-socket  fixtures  were  llrst  designed 
for  use  with  carbon-  flla men t  lamps  whose 
low  efficiency  made  so  many  sockets  a 
necessity.  However,  the  introduction  of  the 
tungsten  lamp  had  for  a  long  time  no 
—  "    *    "      the  design  oi  " 


t  that  when  It  I 


iuch 


s   of  all  electrically   lighted   homes)    onlj 
1  or  two  sockets  sre  in  use  at  the  samt 
i   unbalanced  appearand 


time,  giving  a 
to  the  fixture. 

The  next  development  in  residence  light- 
ing was  the  introduction  of  the  semi-In- 
direct fixture.  This  type  of  fixture  con- 
sists of  a  transluscent  bowl  suspended  from 
a  celling  canopy  by  chains,  usually  three 
In.  number,  and  having  two  or  three  sock- 
ets within  the  bowl.  The  bowls  are  always 
anally  detachable  to  facilitate  cleaning,  as 
the  efficiency  of  this  type  of  liglftln*  Is 
'"       '"  ------  dependent  upon  the  clean^ 


of  the 


acting  s 


f  the 


tfitly  candle  flxtun_ 

popular,  particularly  In  the  better  class 
homes.  Wall  brackets,  though  to  a  very 
limited  extent  used  for  auxiliary  lighting 
with  shower  and  semi-indirect  fixtures.  In 
this  scheme  of  lighting  are  one  of  the  chief 
fact  many  living  rooms  are 
ill  brackets  only.  Where  cell- 
are  employed  they  are,  of 
irmony  with  the  wall -bracket 
i  brackets  are  fastened  to 
raised  plate  from 
.  generally  curved 


feature 

'ightrd  by  wa 

course.    In    ha: 
designs.      The 

'I   by 


the 


xtend  short    

tubing,  which  support  the  candle  sockets. 
These  candle  fixtures  are  generally  of 
period  design.  I'n  shaded,  low-wattage, 
frost'd  or  white-bulb  lamps  may  be  used. 
or    the    lamps    may    be    shaded,    by    small 

recently  special  types  of  indirect  units, 
employing  the  gas-Ailed  tungsten  lamps, 
have  come  Into  use.  These  types  utilize 
on  opaque  metal  reflector  which  may  be 
open  at  the  bottom,  a  translucent  glass 
plate  covering  the  opening.  The  reflector 
Is  concealed  within  a  silk  shade. 

Next  In  importance  Is  the  dining-room 
fixture.  One  of  the  earlier  designs  In  this 
line  was  the  art-glass  dome,  a  large  dome 
mounted  directly  over  the  table,  usually  on 
a  long  rigid  stem.  In  many  respects  the 
art-glass  dome  Is  the  most  satisfactory 
fixture  which  has  been  developed  for  this 
purpose  and  it  Is  still  in  considerable  use. 
Before  the  advent  of  semi-indirect  light- 
ing,   where    the    dome    was    not    used    the 

Ing-room  fixture  were  employed,  or  a  type 
of  fixture  made  uo  of  a  suspended  bowl 
of  roughed  glass  from  the  rim  of  which 
are  suspended  several  sockets  equipped 
with  bell  shades,  was  employed.  With  the 
Introduction  or  semi-indirect  lighting  this 
peculiar  and  theretofore  common  fixture 
was  made  the  basis  of  the  most  popular 
designs  utilising  this  type  of  lighting,  the 
semi-Indirect  design  differing  only  In  that 
opal  glass  was  substituted  for  the  clear 
roughed  glass.  One  of  the  reasons  ad- 
vanced for  this  strange  combination  of 
seml-lndlrect    and    shower    fixture    is    that 


appliance  outlets  a 

Ing   room   and   this   fixture   I 

supply    of    sockets    otherwise    I 

Dining-room     candle 

from    the   living-room 


In    i 


mounted  o 

types.     The  e 


differ     little 

_    -..-.—     The   Indirect 

and  semi -In  direct  fixtures  utilising  the  gas- 
fllled  lamp  are  also  designed  for  dining 
rooms,  being  modified  In  slse  and  sus- 
pension to  satisfy  dining-room  lighting  re- 
quirements. Many  highly  special  fixtures 
have  been  designed  for  dining-room  light- 
ing. Most  of  these  fixtures  employ  a  lens 
or  reflecting  device  for  producing  a  cir- 
cular area  of  high -Intensity  light  which 
wilt  fall  upon  the  table  without  striking 
the  persons  seated  at  the  table.  However. 
it  Is  difficult  to  design  a  satisfactory  fix- 
ture which  will  accommodate  a  circle  of 
fixed  slse  to  a  table  of  varying  dimen- 
sions. Such  fixtures  have  not  yet  at- 
tained   any  considerable   use. 

Outside  of  living  and   dining  rooms,   the 
single-socket  fixture  la  almost  the  only  type 
Is  suspended  by  a 
n  me  celling  types,  or 
m>  In  the  wall  bracket 

eslgns  were,  of  course. 

iblnatlon  gas  and  electric.  They  had 
one  peculiarity,  the  socket  was  almost  In- 
variably set  at  an  angle  to  the  stem,  a 
practice  long  since  abandoned  In  fixture 
design  except  in  a  few  types  In  use  In 
kitchens,  where  the  combination  fixture  Is 

Residence  fixtures  are  almost  exclusively 
mar'e  of  brass,  a  brushed  or  high  poMshed 
finish  being  the  most  common.  Brome. 
sliver  or  silver-plate  are  used  In  many  of 
the  more  expnnslve  fixtures,  particularly 
the  candle  types.  Almost  all  residence 
fixtures  employ  a  shade  of  some  material 
which  will  diffuse  the  light  so  as  to  reduce 
the  glare  of  the  lamp  filament.  Glass  Is 
by  far  the  most  common  material  used  for 
shades.  Silk  and  parchment  are  used  to 
a  limited  extent,  almost  entirely  on  candle 
fixtures  and  widely  on  portable  lamps. 
Also  see  Bowls,  lighting:  Domes,  art  glass 
and  miscellaneous  glass;  Glassware,  il- 
luminating: and  Shadea. 

One  of  the  chief  difficulties  In  residence 
fixture  design  Is  that  the  fixture,  which 
now  usually  remains  In  place  for  years, 
should  be  adapted  to  many  schemes  of 
decoration  not  only  varying  with  the 
changing  whims  and  tastes  of  one  occupant 
but  with  the  different  furnishings  and 
schemes  of  many  occupants,  particularly  In 
apartment  buildings.  To  overcome  this 
difficulty  it  has  been  suggested  that  the 
occunant  own  hie  fixtures.  Recently,  with 
a  view  to  making  this  a  practical  scheme. 
some  promising  steps  have  been  taken  to 
design  and  introduce  readily  detachable 
or  Interchangeable  fixtures  which  would 
not  require  the  services  of  a  skilled  fixture 
hanger  for  Installation  or  removal.  Fur- 
ther development  of  standardised  fixture- 
hanging  and  connecting  receptacles  Is  an- 
ticipated so  as  to  make  this  tine  fully 
Interchangeable  and  thus  make  It  possible 
fixtures   during  t   ' 


e  then 


exchange  them  entirely  If  a  different 
scheme  of  lighting  or  decoration  Is  to  be 
used.  Also  see  Receptacles,  celling  or 
wall  fixture. 

Manufacturers:  • 

Abco    Mfg,    Co..    1633    Walnut    St.,    Chl- 

Acme  Lighting  Fixture  Co..  Inc.,    132-138 
W.  14th  St.,  New  York.  N.  Y.     "Acme- 
Adam   Co.,    The   E.    C.    902   Pine   St..   St. 

Aglow  Sales  Co.,  071  3rd  Ave.,  New  York. 

N.  Y. 
Aladdin  Mfg.  Co,,  Muncle.  Ind. 
Alt-Le  Lighting  Fixture  Co..  262  Bowery. 

New  York.   N.  Y,      "Altellte." 
American    Brass    A   Copper   Co..    138    La- 
fayette  St..    New  York,  N.   Y. 
Andresen   Co,.   Jacob,    258   Third   Ave.,   S. 

Minneapolis,    Minn. 
Anodlon    Metal   Co..    The.    124    South    St.. 

Baltimore,  Md. 
Art    Craft   Fixture   Co.,    85   Academy   St.. 

Newark.  N.  J. 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle  Ave.,   Brooklyn.  N.  Y. 
Artistic  Lighting  Fixture  Corp..   21-25  K. 

Houston   St..    New   York.    N.    Y.      ••Alf- 


Ba  I  ley  -  Rey  no  Id  L 
913-915    Grand   Ave 

Banfleld  A  Sons.  Ltd. 
Ave.,  Toronto,  Ont, 


Co., 


'.  H.,  370-86  Pope 


gle 
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Bauman  &  Loeb,  Inc..  138  Bowery,  New 
York.    N.    T.      "B-L." 

Bay  ley  &  Sons.  Inc.,  IDE  Vanderveer  St.. 
Brooklyn.  N.  Y. 

BEARDSLEE  CHANDELIER  MFO,  CO.. 
216-220  So.  Jefferson  St.,  Chicago.  Thll 
company  has  specialized  In  the  manu- 
facture of  high  class  lighting  fixtures 
[or  over  40  years.  We  manufacture  a 
complete  line  of  fixtures  bearing  the 
famous  Beardslee  trade  mark,  suitable 
for  use  in  the  most  modest  home  or  the 
most  exclusive  residence.  We  also 
carry  in  stock  a  line  of  fixtures  ready 
for  Immediate  shipment.— Adv. 

Beaver  Machine  &  Too]  Co.,  Inc..  625  N. 
3rd   St.,   Newark,   N.   J.     "Beaver.-' 

BENJAMIN    ELECTRIC    MFG.    CO..    806 
W.      Washington     Blvd.,     Ch( 
(See   display  adv.   pages  1331- 

Beyer  &  Co.,  L.,  2337-39  E.  un  n., 
Cleveland.   Ohio. 

Biddle-Gaumer  Co.,  3816-58  Lancaster 
Ave.,    Philadelphia,    Pa. 

Black  &  Boyd  Mfg.  Co.,  IT  E.  47th  St.. 
New    York,    N.    Y. 

Brandt-Dent  Co.,  Watertown,  Wis.  "Bee- 
Dee." 

Bridge  ton  Chandelier  Co..  Belmont  A 
Oxford   StB..    Brldgeton.   N.  J. 

Buflalo  Chandelier  Corp..  233  Elllcott  St.. 
Buffalo.    N.   Y. 

BurtBchaetl,  J.  W.,  357  Kills  St..  San 
Francisco,   CM. 

Caldwell  &  Co.,  Inc..  Edward  F..  36-40 
W.   16th  St..  New  York,   N.   Y. 

Caldwell  Electric  Corp..  1002  N.  Market 
St.,    Champaign,    III.      "Compolux." 

Canadian  Duplexallte  Co..  Ltd.,  746  St. 
Catherine  St..  W„  Montreal.  Que..  Can. 
"Dupiexalite." 

Canadian  General  Electric  Co..  Ltd..  212 
King    St.,    W..    Toronto.    Ont..    Can. 

Cassidy  Co.,  Inc..  15-21  Wilbur  Ave., 
Long  Island  City,   N.  Y.     "Cas-O-Lux.'- 

Central  Chandelier  Co..  224  Centra  St.. 
New   York,  N.   Y. 

Central  Lighting  Fixture  Co..  2110  N. 
16th    St.,    Philadelphia,    Pa. 

Chicago  Reedware  Mfg.  Co.,  ISO-SB  Mil- 
waukee Ave.,    Chicago,    (II.      "Chicago." 

Clinton  Metal  Lamp  Co..  55  Chrystle  St.. 
New   York.    N.   Y.      "Artistic  Beauty." 

Cole   Mfg.    Co.,    Kent    St.,    Lindsay,    Ont., 

Collins-Wagner  Mrg.  Co..  122  W.  43rd  St., 
New   York,   N.  Y. 

Colonial  Chandelier  Works.  Inc..  122-130 
Centre  St.,   New  York,   N.   Y. 

Commercial  Lighting  Works,  Inc..  164  W. 
Lake  St.,   Chicago,   III. 

Conneaut  Metal  Works  Co..  The,  Con- 
neaut.  Ohio. 

CONVENOLITE  CO..  THE.  231  N.  Wells 
St.,  Chicago.  III.  A  revolution  In  the 
lighting  of  the  home  may  be  brought 
about  by  the  use  of  the  "Convenollte" 
(see  view  below),  which  Is  designed  to 
convert  old  fixtures  into  modern  onei 
by  a  simple  attachment.  The  Con 
venallte  adapter  may   be   fitted    to  an' 


The   "Convenolite" 

wall  bracket  or  celling  fixture.  It  per- 
mits the  use  of  the  modern  nitrogen 
lamp  In  the  home  without  ghastllness. 
Candlestick  adapters  and  neat  3-way 
dining-room  table  connectors  also 
furnished.  Any  desired  color -lighting 
effect  may  he  obtained  by  using  opal 
reflectors,  silk  shades,  tassels,  etc..  as 
Illustrated.    Each    Convenolite   adapter 


sold   In   the   form   of  complete   fixture 


for 


■    soft. 


home    effects    are    sought 
stores  and  offices.    A  third  form  is  sold 
only  to  fixture  manufacturers,  for  per- 

Adv. 
Cosby    Electric    &    Machine    Co..    R.    R.. 

1706    E.    Broad    St..    Richmond,    Va. 
Crescent   Art   Metal  Co.,   The,   Brldgeton. 

N.  J. 
Crescent    Brass    Products    Co..    The.    8410 

Lake  Ave..  Cleveland.  Ohio,  '■Crescent," 
Crown      Chandelier      Co.,       Inc.,      610-614 

Broadway,  New  York.  N.  Y. 
CROWN    ELECTRICAL    MFG.    CO.,    St. 

Charles.   111. 
Crown   Electrical   Mfg.   Co.,    Ltd.,   Brant- 
ford.   Ont.,   Can.      "Crown-Lite. - 
Crucet  Mfg.  Co.,  292  6th  Ave.,  New  iork. 

N.  Y. 
Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 

13th  St.,    New  York.  N.  Y. 
Dalles   Brass   &    Copper    Co.,    820  Orleans 

St.,   Chicago.   III.      ■■1100."    '■600." 
Cay    Co.,    Thomas.    725    Mission    St.,    San 

Francisco.  Cal.    "Dayllte." 
Duplex   Lighting  Works  of  General  Elec- 
tric Co..   6  W.    48th   St.,   New   York,   N. 

Y.     "Duplexallte." 
Eastern    Brass  Works.    221-23    Thirteenth 

Ave.,   Newark.   N.  J. 
Eclipse  Light  Co..  6S3-87  Broadway.  New 

York.  N.   Y. 
Edmunds  Co..   Ltd.,  J.   H.,   226  Richmond 

St..    W.,    Toronto,    Ont.,    Can. 
Edwards     Lighting    Fixture     Co..     20     E. 

Lake  St..  Chicago.  III.     "Lite  Unit." 
Emnire    Lighting   Fixture    Co..    Inc..    224- 

226     Centre     St..     New     York..     N.     Y. 

Everson  &  Co..  C.  G-.  TO  W,  Ijike  St., 
Chicago.    HI.      "Evrr   So  New." 

Paries  Mfg.  Co..    Decatur,    III. 

Flbreduro.  Inc.,  396  Broadway.  New 
York.    N.   Y.      "Artflbre." 

Flhdlsy  Mfg.  Co..  Inc..  Robert  224~Fth 
Ave..   New  York.    N.  Y.      "Findlaylite." 

First  National  lighting  Corp..  2030  E. 
22nd  St..  Cleveland.  Ohio.     "Perfecllte." 

Frankel  Light  Co..  5016  Woodland  Ave.. 
Cleveland.   Ohio.     "Frankelite." 

Frankford  Lighting  Fixture  Manufactur- 
ers. 4273-76  Frankford  Ave..  Philadel- 
phia,  Pa. 

Frost.  Samuel,  41-43  W.  14th  St.,  New 
York,  N.  Y. 

Ostites.  Peace  &  Co.,  Inc..  _.. 
St..     Brooklyn.     N.     Y.       "Ehrll 
"Val-U-Llne." 

Grady    Fixture    Mfg.    Co..    M.    J., 
Ave.,   N-.   Minneapolis.    Minn. 

Qranden  Electric  Co.,  1611  Howard  St., 
Omaha.  Neb. 

Great  Western  Electric  Fixture  Co.,  292 
Church   St..    New   York,    N.    Y. 

Gross  Chandelier  Co.,  21st  &  Morgan  St. 
St.    Louia,    Mo. 

HANDEL    CO..    THE    381    E.    Main    St. 
Merlden,    Conn.      Designs   of  all   kinds 
for    residential     purposes,     Including 
complete  line  of  hand -decorated  fixtu 
glassware:  also  etched  and  cut  glass. 
Adv. 

Harrison  Fixture  Works.  69  Harrison  S 
Brooklyn,  N.  Y. 

Hendrickson  Chandelier  Mfg.  Co.,  4032 
11th   Ave.,    S.,    Minneapolis.    Minn. 

Henkel  &  Best  Co..  122  S.  Michigan  Ave. 
Chicago.  III. 

Highlands  Mrg.  Co.,  Muncie,  Ind.     "Dek- 

Horn    &    Brnnnen    Mfg.    Co.,    427-433    N. 

Broad  St..  Philadelphia,  Pa. 
Hovorka,  John  D..  2309  W.  Roosevelt  Rd„ 

Chicago.    111. 
Hygrade  Lighting  Fixture  Corp.,  33 

St..    Brooklyn.   N.   Y. 
Ideal    Gas    &    Electric    Fixture    Co..    433 

Broadway,  New  York.  N.  Y. 
Incandescent      Supply     Co.,     638     Liberty 

Ave..  Pittsburgh.  Pa.      "Isco." 
INTERIOR  LAMP  &  FIXTURE  WORKS, 

4888  N.  Clark  St..  Chicago,  III. 
Ivln  Lighting  Fixture  Co..    159-161  Leon- 


Ave..  Newark.  N.  J. 
Kapsa.    Rudolph.     2320     S.     Kedzle    Ave 

Chicago.    III. 
Kay  line  Co..   The.  600  Huron  Rd„   Clevt 

land,   Ohio.     "Kay  line ." 


Kosmollte  Mfg.  Corp.,  5-7  E.  16th  St., 
New  York.    N.  Y. 

Kramerlite  Co.,  Inc.,  577  Broadway.  New 
York,   N.   Y.     "Kramerlite." 

Liberty  Lamp  &.  Shade  Co..  103  Court 
St.,    Brooklyn.   N.   Y.      "Lov  Lite." 

Lighting  Appliance  Co..  4  White  St..  New 
York.  N.  Y.      "Laco." 

Lighting  Studios  Co.,  220  W.  42nd  St.. 
New  York.   N.  Y. 

LIGHTOLIER  CO..  669  Broadway.  New 
York.  The  Corona  Llghtolier  is  de- 
signed especially  for  the  dining  room. 
It  represents  seven  years  of  study  and 
experiment  to  evolve  a  fixture  which 
should  be  perfect  from  both  the  artis- 
tic and   practical   standpoints.     It  pro- 


The   Corona    Llghtolier 


..„.. _ -  light  directly  encir- 
cling the  table,  and  a  soft,  subdued 
light  throughout  the  rest  of  the  room. 
This  has  the  effect  of  hemming  the 
diners  In.  producing  a  dinner-party  at- 
mosphere for  even  the  simplest  meal. 
In  planning  the  artistic  dress  of  the 
fixture  the  same  careful  and  exhaustive 
study  has  been  made.  The  Corona  de- 
signs finally  approved  for  the  market 
are  re  lined,  distinctive  and  In  rich 
taste  There  are  four  of  these  designs, 
three  following  much  admired  periods 
of  Interior  decoration— Adam,  Chippen- 
dale and  Louis  XV.  The  fourth  is  an 
unique  and  characteristic  Llghtolier  de- 
sign (see  illustration).  Special  colore 
of  silk  and  finish  of  metal  make  It  pos- 
sible to  harmonize  the  Corona  Llghto- 
lier with  any  decorative  scheme.— Adv. 

Lincoln  Mfg.  Co..  716  Ersklne  St,,  Detroit. 
Mich.      ■'Lincoln." 

Lindcrnft  Studios.  Jamaica  Ave.  &  116th 
St..  Richmond  Hill.   N.  Y. 

Lion  Electrical  Appliance  Co..  Inc..  360 
Morgan   Ave.,   Brooklyn.  N.  Y. 

LUMINOUS  UNIT  CO.  DPV.,  ST.  LOUIS 
BRASS  MFO.  CO.,  St.  Louis,  Mo. 
Elite.  Brascollte  and  Agllte  fixture*  are 
all  manufactured  In  types  and  sixes 
especially  designed  for  residence  use. 
The  E-Ilte  fixture  illustrated  above  la 
made  for  mounting  directly  to  brass 
canopy  or  for  chain  hanging.  The  re- 
flector and  bowl  are  both  of  white 
glass,  the  bowl  being  suspended  in 
such  manner  as  to  Insure  maximum 
distribution  of  light  without  glare.   Can 


The   B-llte 

be  furnished  with  or  without  switch, 
one  size  only — 6-ln.  lower  glass  shade. 
IS  inch  reflector.  Brascolltes  are  man- 
ufactured In  a  diversity  of  styles  and 
sixes  to  suit  the  requirements  of  beauty 
and  utility  for  the  home,  all  employing 
the    Brascollte    semi -Indirect    principle. 
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The  fixture  illustrated  has  an  antique 
gold  finished  reflector  and  marble  white 
glass  bowl.  It  can  be  furnished  In 
three  sizes,  IT  and  21-ln.  reflectors  with 
9  and  llfi-ln.  bowls  respectively  tor 
medium  sockets,  and  21-ln.  reflectors 
with  ll*s-ln.  bowls  for  mogul  sockets. 
All  sizes  are  furnished  with  or  without 
switches  and  In  celling  or  pendant 
types.  The  Aglite  fixture  Illustrated 
below    is    particularly    useful    in    bath 


The   Braicollts 

hie-like  appearance.  The  small  light 
shown  la  an  automobile  lamp  (6-volt) 
using  current  from  a  small  transform- 
er concealed  In  the  base  of  the  unit. 
Many  styles  of  Aglltes  are  manufac- 
tured for  celling  and  wail  mounting 
with  direct  and  semi-Indirect  features. 
All   can  be  furnished  with  or  without 


See  display  adv.  pages  1278-7  for  other 
Luminous    Unit    products. — Adv. 

Mayer  Co.,  Leon,  237  Center  St.,  New 
York.   N.  Y. 

Maiaollnl  Arteraft  Co.,  4424  Payne  Ave., 
Cleveland,  Ohio. 

McDonald  &  Willson,  Ltd.,  347  Young  St., 
Toronto,  Ont.,  Can. 

McKenney  &  Waterbury  Co.,  181  Frank- 
lin St.,   Boston,  Mass. 

Mc  Phil  ben  Lighting  Fixture  Co.,  Inc., 
Queens.   N.  Y.      "Queens  Quality." 

Meyberg  Co.,  The,  633  S.  Grand  Ave.. 
Los  Angeles,   Cat.     "Meycollte." 

Miller  &  Co..  Edward.  99  Center  St., 
Merlden,   Conn.      "Miller." 

Mitchell  Vance  Co.,  Inc.,  503-511  W.  2*th 
St.,  New  York,  N.  Y.     "T.R.B." 

Moe-Brldges  Co.,  S36  Broadway,  Mil- 
waukee, Wis. 

Mohrlite  Co.  of  America.  The,  901  Har- 
rison St.,  Nashville.  Tenn.     "Mohrlite." 


When  writing  to  manufacturers  please 

mention  the 
E  H  F  ELECTRICAL  YEAR  BOOK 


MOHAN  &  HASTINGS  MFO.  CO..  IS  and 
18  W.  Washing- 
ton St.,  Chicago 


complete  line  "of 
high-grade    and 


1  banks,  schools, 
etc.  We  can 
furnish  anything 

line  —  from  the 
simplest  and 
least  expensive 
to  the  most 
M  &  H  Lighting  '1,ator*te  a,  "J5 
Fixture  highest     priced 

designers  are  quail  fled  to  overcome 
your   lighting   fixture   problems. — Adv. 

Moran  &  MacNalr.  Inc.,  72  W.  Lake  St., 
Chicago.  III. 

Morrcau  Co.,  1308-130T  Oregon  Ave., 
N.  E.,  Cleveland,  Ohio.     "Quallti-LIte." 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvate 
Ave.,   Chicago.  .III. 

National  Diffused  Light  Co.,  136  W.  Lake 
St..  Chicago.  111. 

Nmiona!  Kl"t;trlc  Fixture  Co..  17  S.  Clin- 
ton St.,  Chicago,  111.     "Nefcolite." 

National  Lighting  Fixture  Mfg.  Co.,  176- 
180  Grand  St.,  New  York.  .  N.  Y. 
"Slx-S." 

National  Plastic  Relief  Co..  330  Main  St., 
Cincinnati,   Ohio.     "Fiber  Olltle." 

NATIONAL  X-RAY  REFLECTOR  CO.. 
236  W.  Jackson  Blvd.,  Chicago,  111. 
Art  lamps,  wall  fixtures,  celling  fix- 
tures, electroliers,  etc.  All  types  pro- 
duce perfect  Indirect  lighting  by  X- 
Ray  mirror  reflectors.  Designs  range 
from  simple  to  artistically  ornate. 
Special  models  created  to  harmonise 
-vith  any  surroundings.     See  Adv.  page 


lite." 
New  York  Lighting  Fixture  Mfg.  Co.,  87-69 

Spring  St.,   New  York,   N.  Y.     "Nylco." 
Newman    Mfg.   Co.,    717-21    Sycamore   St., 

Cincinnati,  Ohio. 
Non -Twist    Canopy    Ring.    Canada.    Ltd., 

68  Temperance  St.,  Toronto,  Ont.,  Can. 
Novelty  Lamp  &  Shade  Co.,  2180  E.  22nd 

St..  Cleveland.  Ohio. 
Panama  Electric  Light  Co.,    Inc..    Philip, 

1827   Melrose  St..   Chicago,   111. 
Peerless   Light   Co..   663   W.   Washington 

Blvd.,  Chicago,  ill.     "Peerlite." 
Pennsylvania    Sales    &    Export    Co.,    1411 

S.    Penn    Sq..    Philadelphia,    Pa.      "Ma- 

glan,"   "Daylight  Competitor." 
Perfecilte  Mfg.  Co.,  119  Main  St..  Seattle, 

Wash.     "Perfecllte." 
Peters  Co.,    H.  J.,   227-JJ9  W.   Huron   St., 

Chicago.    III. 
Philadelphia    Mfg.    Co..     Howard    St.     & 

Montgomery  Ave.,   Philadelphia,  Pa. 
Phoenix   Light    Co..    626  Market  St.,   Mll- 

Plttshurg'h    Metal    Spinning    &    Stamping 

Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 

■■Britasday." 
Plant    &    Co.,    L.,    434    E.    23rd    St..    New 

York,   N,  Y. 
POLACHECK    &   BRO.    CO..   CHARLES. 

217    3rd    St.,    Milwaukee,    Wis.      "Light 

House." 
Polly   Mfg.    Co..   Milwaukee,    Wis. 
Progressive   Fixture  &    Brass   Co.,    2171-3 

E.   2nd   St..    Cleveland,   Ohio. 
Radiant    Lighting    Fixture    Co.,    Inc..    33 

Bleecker    St.,    New   York,    N.    Y.      "Ra- 
diant." 
Reading  Chandelier  Works,  The,  603  Penn 

St.,  Reading.  Pa. 
REFLECTOLYTE    CO.,     THE,    911    Pine 

St.,    St.    Louis.    Mo.      "Reflectolyte." 
Reliance      Lighting     Fixture      Corp.,      276 

Canal     St.,     New    York,     N.     Y.       "Re- 


Hogers  Silver  Plate  Co..  Danbury,  Conn. 

"Moon-Glow."       (Exclusive    distributor, 

Eclipse  Light  Co.,  587  Broadway.  New 

York,  N.  Y.) 
Rozee    Mrg.    Co.,    10    Ionia    Ave..    S.    W., 

Grand    Rapids,    Mich.      "Rozee-LIte." 
Royal  Art  Glass  Co.,   243  Canal  St.,   New 

York,   N.   Y. 
St.   Charles  Fixture  Mfg.   Co.,   1  E.   Main 


York.  N.  Y. 


Ave.,  Chicago,  111. 
SHAPIRO   &   ARONSON.    INC..    20   War- 


complete  line  of 
s  t  a  n  d  a  r  dlzed 
lighting  fixtures 
In     standardised 

dence  and  other 
lighting  work, 

(Catalog  No.  22 
shows  tha  com- 
plete line  of 
standardized  flx- 


Siegel  Light  Supply  Co.,  The,  231  Market 
St.,  Philadelphia,  Pa. 

Slmes   Co.,   The,    22-26  W.   16th    St.,   New 

York,  N.  Y. 
Snyder-McFadden     Co..     602    Pierce     St., 

Sioux    City,    Iowa. 
STANDARD    ELECTRIC    &    MFG.    CO., 

an*   i...    ,,-,     »     Cedar  Rapi,^   lowa 


WateT"~SY, 


"Stelco." 
Standard    Light    Co., 

Milwaukee.  Wis.    "Stanllco." 
Star  Chandelier  Co.,  Inc.,  33  Bleecker  St. 

New    York.    N.   Y.      "Star." 
Sterling  Bronze  Co.,  201  E.  12th  St.,  New 

Tallman  Brass  &  Metal,  Ltd.,  Wilson  St., 
Hamilton.  Ont..  Can. 

Triangle   Chandelier   Mfg.    Co.,    4607   Rav- 
ens wood    Ave..    Chicago.    III. 

Universal   Bearing    Bronze   Co..    Wlnsted, 
Conn. 

Virden    Co..    The,    6103    Longfellow    Ave., 
Cleveland,  Ohio.     •  "V.M.C. Brass." 

VOIGT    CO..    1711-17    N.    12th    St.,    Phila- 
delphia. Pa.     "Com  polite." 

"'      "   aft    Co..    830    S.    Olive    St., 


Los 


:,  Cal. 


WAKEFIELD  BRASS  CO.,  THE  F.  W, 
Woodland   Rd..   Vermilion,   Ohio. 

Walsh  Mfg.  Co..  Owen,  625-631  W.  26th 
St.,   New  York,   N.  Y. 

Warner,  Inc.,  C.  B.  &  J.,  138  W.  11th  St., 
New  York,  N.  Y. 

Warren  A  Co..  Walter  Q.,  1401  W.  Jack- 
son Blvd..  Chicago.  III. 

White  Co..  The  O.  C.  17  Hermon  St., 
Worcester,   Mass. 

WHITING  CO..  INC.,  H.  S.,  104  E.  41st 
St..  New  York,  N.  Y.  "Economy 
Light." 

Wllmarth  Co..  T.  W.,  227-229  W.  Huron 
St..    Chicago,    111. 

Williamson  &  Co.,  R-.  Washington,  A 
Jefferson   Sts.,  Chicago,   III. 

World  Lighting  Appliance  Co.,  136  Bow- 
ery,   New   York,    N.   Y.    "World." 

Wrought  Iron  &  Art  Glass  Fixture  Co., 
195  Canal  St.,  New  York.  N.  Y. 

Wyle  &  Bros.,  Inc.,  J.  J.,  18-20  E.  27th 
St.,  New  York,  N.  Y. 

Young,  Inc.,  Lortn  W.,  214  E.  40th  St., 
New  York,  N.  Y. 

FIXTURES,  LIGHTING,  STAGE.— It  Is 
ulte  a  stretching  of  the  word  "fixtures" 
o    refer    to    stage- lighting    equipment    as 


I     fOOt-llghtS,      IE 

ipended    outfits 


even    the    portable    and 
as    fixtures.      Por    •"--'- 


.  inufacturers  of  stage- 
lighting  equipment  of  the  various  generally 
used  and  also  of  special  types  are  listed 
below.  Separate  listings  and  brief  de- 
scriptions will  be  found  under  the  follow- 
ing principal  classes  of  stage-lighting  out- 
fits: Borders,  bunches,  clusters,  footlights, 
spolllghta.  strips:  also  see  Theatrical  elec- 
trical effects,  special  (lightning,  water- 
falls, etc.).     All  stage -.lighting  fixtures  re- 

oogk 
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i.ion  of  fire  hazard. 
Manufacturer*: 
Bailey -Reynolds  Chandelier  Co..  The.  913- 

915  Grand  Ave.,  Kansas  City,  Mo. 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.  Washington  Blvd..  Chicago.  III.  (See 

display  adv.  pages   1231-12S4. 
Caldwell    A    Co.,    Inc..    Edward    F.,    36-10 

W.  15th  St.,  New  York,  N.   T. 
Canadian    Duplexallte   Co.,    Ltd..    745    St. 

Catherine  St.,  W..  Montreal.  Que..  Can. 

"Duplexallte." 
Canadian  General   Electric  Co.,  Ltd.,   212 

King  St..   W.,    Toronto.   Ont..    Can. 
Chicago  Stage   Lighting   Co.,    112   N.    La- 

Salle  St..   Chicago,   111. 
Cole   Mfg.    Co.,    Kent   St..    Lindsay.    Ont., 

Can. 
Coll  ins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 

New  York,  N.  Y. 
Eastern  Brass  Works.   221-23  Thirteenth 

Ave.,  Newark,  N.  J. 
Ecllpe  Light   Co.,  583-87  Broadway,   New 

York,  N.  Y. 
Edmunds  Co.,   Ltd.,  J.  H..  225  Richmond 

St..  W-.   Toronto,   Ont,  Can. 
Edwards     Lighting    Fixture    Co.,     20     E. 

Lake   St..   Chicago,   HI. 
Erikson   Electric  Co.,    L..    6  Portland    St.. 

Boston,  Mass. 
Fades  Mfg.  Co..   Decatur,   III. 
Grady   Fixture   Mfg.  Co..   M.   J..   608   1st 

Ave.,   N„  Minneapolis,  Minn. 
Hallberg.  J.  H.,  25  W.  46th  St.,  New  York. 

N.  Y. 
Henkel  A  Best  Co.,  122  S.  Michigan  Ave., 

Chicago,   III. 
Hygrade  Lighting  Fixture  Corp..  J8  Park 

St.,  Brooklyn.  N.  Y. 
LIGHTOLTER      CO..      8BB-71      Broadway. 

New  York,   N.   Y.     "Li gh toller." 
LUMINOUS    UNIT    CO.,    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFG.    CO., 

3615   Washington    Ave..    St.    Louis,    Mo. 

(See  display  adv.  pages  1270-1277.) 
Meyberg  Co..  The,  033  S.  Grand  Ave.,  Los 

Angeles,  Cal. 
National 

Clncinr 
NATIONAL    X-RAY    REFLECTOR    CO.. 

23G    W.     Jackson     Blvd..     Chicago,     III. 

See     Bunches,     stage.    Borders,     stage. 

Clusters,       stage.       Footlights.       stage. 

Strips,    stage.      See    Adv.    page    14 06 — 

Adv. 


.8  Tern; 

Phoenix  Light  Cd..   525  Market   St..  Mil- 
waukee,  Wis. 
Plaut   A    Co.,    L..    434    E.    23rd    St..    New 

York,  N.  Y. 
POLACHECK    A   BMO.    CO..   CHARLES. 
217    3rd    St.,    Milwaukee.    Wis.      "Llfrht 
House." 
REFLECTOR    &     ILLUMINATING    CO.. 
565    W.    Washington    "' 
"Ready-2- Install." 
Savoy    Mfg.    Co..    115 

York,   N.   Y. 
Service  Electric  Co.,  Inc..  2S37  N.  Hoyne 

Ave..   Chicago.   111. 
STANDARD    ELECTRIC    &    MFG.    CO., 
308    1st  Ave.,    E.,    Cedar   Rapids,    Iowa. 
"Stelco." 
Universal    Electric    Stage    Lighting    Co. 
240    W.     BOth    St.,     New    York,    N.     Y 
"Olivette." 
WAKEFIELD  BRASS  CO.,  THE   F.   W. 

Woodland   Rd.,   Vermilion.   Ohio. 
Young,    Inc..   Lorln    W.,    214    E.    40th    St. 
New  York,  N.  Y. 

FIXTURES,     LIGHTING,     STORE Thi 

requirements  of  store  lighting  vary  greatly; 
the  types  of  fixtures  used  consequently  In- 
clude almost  every  type  of  fixture  made 
However,  the  great  majority  of  stores  have 
more  simple  requirements  and  the  dlrecl 
lighting  glass  shaded,  single  lamp  type  ol 
flilure  Is  commonly  used  in  these  stores 
They  usually  employ  a  high-wattage  gas- 
fllled  tungsten  lamp  and  therefore,  use  a 
dense  opal  glass  shade,  generally  el  the! 
an  enclosing  bowl  suspended  from  the  cell- 
ing or  a  bell-shaped  shade  mounted  on  s 
shade  holder  on  a  receptacle  fastened  di- 
recuy    to    the    celling.      Chain -suspended 


used  but  more  commonly  a  modified  form 
of  the  semi-indirect  type  is  used.  These 
fixtures  suspend  a  dense  opal  bow!  from 
an  auxiliary  reflecting  surface,  which  may 
be  a  porcelain  enameled  metal  plate  or  a 
piece  of  dense  opal  glass.  One-piece  glass 
units  similar  in  principle  to  the  two-piece 
glass  units  are  now  coming  into  use.  This 
piece  of  glassware  connects  the  bowl  piece 
to  the  reflecting  plate  by  a  clear  glass 
surface  Instead  of  suspending  the  bowl  by 
hooks  as  Is  done  with  the  two-piece  units. 
Where  decorative  effect  Is  of  some  Im- 
portance, as  in  furniture,  drug,  art  and 
specialty  stores,  display  rooms,  and  auto- 
mobile salesrooms,  modified  forms  of  com- 
mercial or  residence  fixtures  of  the  more 
expensive  types  are  commonly  employed. 
Some  stores,  particularly  where  color 
matching  must  be  done,  use  daylight  light- 
ing units  to  a  limited  extent.  In  large  de- 
partment stores  the  fixtures,  as  a  rule,  are 
of  the  best  commercial  types  with  indirect 


t  lighting  types.     For 


quently  as  th 

store    window    ana    snowcase    nxiurcs    gee 

the    second    classification    separately    listed 

Manufacturers: 

Adam     Co.,     The    E.    C.     903     Pine     St.. 

St.  Louis,  Mo. 
Aglow  Sales  Co.,  671  3rd  Ave,.  New  York. 

N.   Y. 
Alexalite  Co..  The,    434   E.   23rd  St..   New 

York,  N.  Y.     "AlexBllte." 
Alt-Le  Lighting  Fixture  Co.,  262  Bowery, 

New  York,  N.  Y.     "Altelite." 
American    Brass   A    Copper    Co.,    138    La- 
fayette  St.,    New  York,   N.   Y. 
Anodlon    Metal    Co.,    The.    121    South    St.. 

Baltimore.  Md. 
Artcraft    Metal    Stamping    Corp..    1022-24 

Myrtle  Ave..   Brooklyn.  N.  Y. 
Art  Metal  Mfg.  Co.,  The,  Cleveland.  Ohio. 

Bailey- Reynolds  Chandelier  Co..  The,  918- 
915  Grand  Ave.,  Kansas  City,  Mo. 

Banfleld  A  Sons,  Ltd.,  W.  H.,  370-80  Pope 
Ave.,    Toronto,    Ont.,   Can. 

Bauer.  Inc.,  H.  A..  Lanadowne.  Fa. 
"Pull-A-Llte." 

Bayley  A  Sons.  Inc.,  105  Vanderveer  Bfc, 
Brooklyn.  N.  Y. 

BEARDSI.KE  CHANDELIER  MFG.  CO.. 
216-220  So.  Jrffersori  St..  Chicago.  Man- 
ufacturers of  the  "Denser"  lighting 
unit,  scir-nliftcnlly  designed  for  use  with 
the  powerful  Mazda  "C"  lamp.  Carrie* 
reflector  shaped  to  give  the  proper  dis- 
tribution of  light  and  allows  sufficient 
light  to  filter  through  to  the  celling  so 


fold   E 
upper    portion 


*ks. 


■    cte* 


"Oenxar"  Lighting  Unit 

glass,  permitting  the  greater  portion 
of  the  light  to  bo  thrown  upward  to 
the  reflector  and  be  redirected  from 
there  to  tho  working  plane  where  it 
Is  needed.  This  portion  of  clear  glass 
also  prevents  the  accumulation  of  dust 
and  dirt  In  the  bowl  and  makes  the 
"Denzar"  practically  a  dust-,  dirt-  and 
bug-proof  unit.     The  lower  part  of  the 

white  translucent  enamel  of  good 
diffusing  quality,  completely  concealing 
the  filament  and  eliminating  all  glare. 
We  also  manufacture  a  complete  line 
of  direct.  Indirect  and  semi -indirect 
lighting  units;  also  a  complete  line  of 
lighting  futures,  brackets,  etc.,  to 
meet  all  conditions.— Adv. 
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BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York,  San  Francisco. 
Toronto.  Benjamin  store  lighting  fix- 
tures are  characterised  by  simplicity, 
ntatneas   and    efficiency.      Thependent 


Benjamin   Pandent  Types 

types  for  interior  lighting.  Illustrated 
above  are  furnished  with  solid  stem  or 
chain  suspension.  The  Ben-ox  ceiling 
units,  illustrated  below,  repres-nl  a 
line  of  Interchangeable  lighting  fixtures 


t   upon   a   basic  elemen 


Ban. Ox   Celling    Units 


with   a  standard    thread   which    permits 
removal,    by    unscrewing    of    the    part3. 
such  as  reflectors  and  bowls,  for  clean- 
ing  or    replacement    with    other    style3. 
The  right  figure  has  a  holder  for  glass- 
ware.     For    lighting 
of    store     fronts    the 
Benjamin    line   offers 
a  number  of  types  of 

among    which.  Is    the 

style    Bhown    at    the 

,    left.     The  hood   and 


Blddle-Gaumer     Co.,      3846-56      Lancaster 

Ave..   Philadelphia,    Pa. 
Blnck   A   Boyd   Mfg.   Co..   17  E.    47th    St.. 


Bridgeton     Chandelier     Co..     Belmont     A 

Oxford  Sts.,  Bridgeton.  N.  J. 
Burtsehaell,     J.    W.,    357    Ellis    St.,    San 


Electric   Corp.,    1002   N.   Market 

St.,    Champaign,    111.      "Compolux." 
Canadian    Duplexallte    Co..    Ltd.,    746    St. 

Catherine  St..  W.,  Montreal.  Que..  Can. 

"Duplexallte." 
Canadian   General  Electric   Co..   Ltd.,   312 

King  St.,   W.,   Toronto.   Ont.,   Can. 
Central    Lighting    Fixture    Co.,     2110    N. 

isth  St..  Philadelphia,  Pa. 
Cole   Mfg.   Co..   Kent  St.,   Lindsay.   Ont.. 

Can. 
Collins-Wagner    Mfg.    Co.,    122    W.    43rd 

St..  New  York.  N.  Y. 
Colonial    Chandelier   Works,    Inc.,    122-130 

Centre  St.,   New  York,   N.   Y. 
Commercial    Excel  I  te    Co.,    Inc..    312    N. 

Eutaw  St.,  Baltimore.  Md.      "Execute." 
Commercial  Lighting  Works,  Inc..  154  W. 

Lake  St..  Chicago,  111. 
Conneaut   Metal    Works   Co..   The,    Con- 

neaut,  Ohio. 
Cosby    Electric    A    Machine    Co.,    R    R., 

1705  E.  Broad  St..  Richmond.  Va. 
Crescent   Art   Metal  Co.,    The,   Bridgeton, 

N.   J. 
Crescent   Brass   Products   Co..  The.    S410 

Lake    Ave.,    Cleveland.     Ohio.       "Cres- 
cent." 
Crown      Chandelier      Co..      Inc..      010-611 

Broadway.  New  York.   N.  Y. 
Crown   Electrical   Mfg    Co.,    Ltd..    Brant- 
ford,  Ont..  Can.     ,1Crown-Llte." 
Dale    Lighting    Fixture    Co.,     Inc.,     107-9 

W.   13th   St.,   New  York,   N.   Y. 
Dallas   Brass   A  Copper  Co.,   820   Orleans 

St.,    Chicago,    111.      "600." 
Day    Co.,    Thomas.    725    Mission    St..    San 

Francisco,   Cal.     "Dayllte." 
Duplex  Lighting  Works  of  General  Elec- 
tric   Co.,    6    W,    48th    St..    New    York. 

N.    Y.      "Duplexallte." 
Eastern   Brass  Works.    221-23   T"  " 

Ave..  Newark,  N.  J. 
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Eclipse  Light  Co.,  583-87  Broadway,  New 

York,  N.  T. 
Edmunds  Co.,  Ltd.,  J.  H„    225  Richmond 

St.,  W.,   Toronto,  Ont..  Can. 
Edwards     Lighting    Fixture    Co.,     20     E. 

Lake  St..  Chicago.  Ill-     "Lite  Unit." 
Egan  ft  Egan.  21  E.  10th  St..  New  York. 

N.  Y.     '■Ray-O-Day.'- 
Empire  Lighting 

St..  New  York, 
Erlkaon  Electric  Co.,  L.,  6  Portland  i 

Boa  ton.   Mass. 


Farles    Mfe. 

Flbreduro,  Inc.,  336  Broadway,  New  York, 
N.  Y. 

Flndlay  Mfg.  Co.,  Inc..  Robert.  £24  6th 
Ave.  New  York,  N.  Y.     "Flndlay lite." 

First  National  Lighting  Corp.,  2030  E. 
Bind  St..  Cleveland.  Ohio.  "Per- 
fecllte." 

Frisk,  Inc..  I.  P..  259-43  10th  Ave.,  New 
York.   N.   Y. 

Frost,  Samuel.  41-43  W.  14th  St.,  New 
York.  N.  Y.     -Wonderlight." 

General  Lighting  Fixture  Co.,  28  W.  Lake 
St..  Chicago.  III. 

Goeti.  Inc.,  A.  Edgar,  55  Barclay  St., 
New  York,  N.  Y. 

Grady  Fixture  Mfg.  Co.,  M.  J.,  608  1st 
Ave.,   N..   Minneapolis.  Minn. 

Granden  Electric  Co.,  1611  Howard  St., 
Omaha.  Neb. 

Great  Western  Electric  Fixture  Co., 
232  Church    St.,    New   York,    N.  Y. 

Gross  Chandelier  Co.,  21st  ft  Morgan  Sts., 
St.   Louis,  Mo. 

HANDEL  CO.,  THE,  281  E.  Main  St.. 
Merlden,  Conn. 

Harrison  Fixture  Works,  S»  Harrison  St. 
Brooklyn,  N.  Y. 

Horter  Mfg.  Co..  632  S.  Clinton  St..  Chi- 
cago,  111.      "Nit  rollte." 

Heather  Co..  The  R.  C,  19-21  W.  36th 
St..    New   York.    N.    Y.      "Heatherlltr." 

Hendrlckson  Chandelier  Mfg.  Co.,  4032 
11th  Ave..    S..    Minneapolis.    Minn. 

Henkel  &  Best  Co.,  122  S.  Michigan  Ave.. 
Chicago,  III. 

Highlands  Mfg.  Co.,  Muncle,  Ind.  "Reth- 
Lite." 

Hobrecht  Co.,  J.  C.  1018  6th  St..  Sac- 
ramento,   Cal.      •■Xttalite." 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,    Brooklyn.   N.    Y. 

Ideal  Gas  &  Electric  Fixture  Co..  423 
Broadway,    New    York,    N.    Y. 

Incandescent  Supply  Co..  638  Liberty 
Ave.,   Pittsburgh,   Pa.     "Isco." 

INTERIOR  LAMP  ft  FIXTURE  WORKS, 
4888  N.  Clark   St..  Chicago.   III. 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  6716  Euclid 
Ave.,  Cleveland,  Ohio.  "Ace,"  "Tro- 
jan." (See  display  adv.  pages  1266- 
1269.) 

Kapsa.  Rudolph,  2320  S.  Kedzle  Ave., 
Chicago,  III. 

lighthouse  Corp.,  88-100  Bleecker  St., 
New  York.  N.  Y. 

Lighting  Studios  Co.,  220  W.  42nd  St., 
New  York.  N.  Y.  "Lsco,"  "Studio 
Lite."   "Doric  IJte." 

LIGHTOLIEB,  CO.,  689-71  Broadway, 
New  York.  N.  Y.     " Llgh toller. " 

Lion  Electrical  Appliance  Co..  Inc.,  360 
Morgan  Ave.,  Brooklyn,   N.  T. 

Luminous  Specialty  Co..  236-238  S.  Me- 
ridian St.  Indianapolis.  Ind.  "Day- 
Glow." 

LUMINOUS  UNIT  CO.  DIV..  ST.  LOUIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo.  The 
Brascollte  arrangement  of  bowl  and 
reflector   directs   all    — ■■•-j    u_i-.    ... 


The  Brascollte,  Type  QC 
the    working   plane   with   a   minimum 
absorption  and   Insures  uniform  distri- 
bution,  making  these  fixtures  particu- 


larly desirable  for  store  and  office  use. 
The  drop  in  efficiency  la  less  in  Bras- 
coll  tea  than  with  direct  reflectors  and 
other  semi-indirect  units  or  indirect 
units,  tests  showing  only  a  three  per- 
cent drop  In  the  Brascollte.  Type  GC 
Brascollte  shown  la  for  attachment  to 
old  sockets  by  means  of  shade  holder. 
It  Is  manufactured  in  two  sizes  for  40 
to  TE-watts  and  100  to  160-watt  light- 
ing units;  outside  diameters,  HO  and 
1414,  Ins.:  bowl.  6W  and  %%  Ins.,  with 
Sti  to  4-ln.  fitters.  Type  JE,  similar 
to  type  GC  may  be  fitted  to  the  base 
of  celling  fans  without  interfering  with 
operation  of  fan.  See  display  adv. 
pages  1276-7  (or  other  Brascollte  prod- 

1  Artcraft  Co.,   4424  Payne  Ave., 


MeFaddln  &  Co..  H.  G.,  38  Warren  St., 
New  York,  N.  Y.     "Mefcollte." 

McKenney  ft  Waterbury  Co.,  181  Frank- 
lin St..  Boston.  Mass. 


Meyberg   Co..    The,    633    S. 

Los  Angeles.  Cal. 
Mitchell  Vance  Co..  Inc.,  Ml -511  W.  24th 

St.,  New  York,  N.  Y.     "T.R.B." 
Mohrllte  Co.  of  America.   The,   901   Har- 
rison St.,  Nashville.  Tenn.     "Mohrllte." 
MORAN  ft  HASTINGS  MFG.  CO..  16  and 
18  W.  Washington  St.,  Chicago,     Manu- 
facturers    of    the 
"Ray mo"   patent- 
ed    lighting     unit 
for       the        office. 


shadowless    light- 

most  light  with 
least  lamp  watt- 
age. Glare  Is  an 
unknown  quan- 
tity In  "Raymo," 
and  ample  ven- 
tilation prolong? 
the  life  of  the 
lamp.  "Raymo" 
Is  strong,  practi- 
cal and  sightly 
made  In  16 


differ, 


styles 
/arylng  - 


d  it  Ions.  Adapt- 
able for  low  or 
The  "Raymo"  high  ceilings,  in 
plain  or  ornamen- 
tal designs:  for  100.  200,  or  800 
watt  lamps.  Has  given  perfect  satis- 
faction wherever  installed,  and  Is  used 
extensively  in  hundreds  of  leading 
tanks,  department  stores,  offices,  in- 
dustrial plants,  drafting  rooms  and  In 
other  places  where  perfect  illumination 
Is  demanded.  "Raymo"  assures  serv- 
ice, quality  and  workmanship. — Adv. 

Morreau  Co.,  1303-1307  Oregon  Ave., 
N.  E„  Cleveland,  Ohio.     "Qualitl-Llte.*' 

Mutual  Metal  Mfg.  Co.,  1948  N.  Kedvale 
Ave.,    Chicago.    III.  > 

National  Diffused  Light  Co..  136  W.  Lake 
St.,  Chicago.  111. 

National  Electric  Fixture  Co..  17  S.  Clin- 
ton St.,  Chicago,  III.     "National  A." 

National  Lighting  Fixture  Mfg.  Co.,  176- 
ISO  Grand  St.,  New  York.  N.  Y. 


i  obtained  from 
X-Ray  fixtures  because  of  the  X-Ray 
reflector  which  conceals  the  glaring 
lamp.  The  company  maintains  a  staff 
of  Illumination  engineers  and  design- 
ers for  the  production  of  special  fix- 
tures for  any  purpose:  this  service  is 
extended  without  obligation  or  charge 
to  prospective  patrons.  Also  see  entry 
under  Reflectors,  showcase  and  show- 
windows.     See  Adv.   page   1405.— Adv. 


When  writing  to  manufacturers  please 

mention  the 
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New   England   Brass  &   Fixture   i 

Summer  St.,  Boston.  Mass.   , 
New    England    Incandescent    Supply    Co.. 


lite. 


New  York.  N,  Y-    "Nelsco- 


_ __   Canopy   Ring,    Canada,   Ltd., 

58  Temperance  St.,  Toronto.  Ont.,  Can. 

Panama  Electric  Light  Co.,  Inc.,  Philip. 
1627  Melrose  St.,  Chicago.  III. 

Panama  Lamp  ft  Commercial  Co..  595 
Mission  St.,  San  Francisco.  Cal.  "Pan- 
ama-Lite." 

Pearlman  ft  Co..  Victor  S.,  533  Wabash 
Ave.,    Chicago.  III. 

Peerless  Light  Co..  663  W.  Washington 
Blvd.,  Chicago,  HI.      "Peerllte  " 

Pennsylvania  Sales  ft  Export  Co.,  1414 
S.  Penn  Sq.,  Philadelphia,  Pa.  "Ma- 
glan."  "Daylight  Competitor." 

Perfecllte  Mfg.  Co.,  116  Main  St.,  Seattle, 
Wash.      "Perfecllte." 

Peters  Co.,  H.  J„  227-239  W.  Huron  St. 
Chicago.  III. 

Philadelphia  Mfg.  Co.,  Howard  St.  & 
Montgomery  Ave.,  Philadelphia.   Pa. 

Phoenix  Light  Co.,   525  Market   St.,    Mil- 


Pittsburgh    i 


.   Wis. 


I    Splni 


1-823  Locust 

"Brltasday." 
Pittsburgh    Reflector  ft   Illuminating  Co., 

Inc.,  3rd  ft  Ross  Aves.,  Pittsburgh,  Pa.  . 
Planetllte   Co.,    Inc..   15  E.   40th   St..   New 

York,  N.  Y.      "Planetllte." 
Plaut    &    Co.,    L.,    434    E.    23rd    St..    New 

York.  N.  Y.     "Four- In -One." 
POLACHECK    ft   BRO.    CO.,   CHARLES, 

217    3rd    St.,    Milwaukee,    Wis.      "Light 

Polly  Mfg.   Co.,   Milwaukee.   Wis.    . 
Progressive   Fixture    ft   Brass  Co.,    2171-3 

E.  2nd  St.,  Cleveland.  Ohio. 
Reading     Chandelier     Works,     The,     508 

Penn  St..  Reading,  Pa. 
Reedicon  Light  Co..  The.  7  E.  Grant  St., 

Minneapolis.    Minn.      "Reedicon." 
REFLECTOLYTE    CO.,    THE,    914    Pine 

St.,   St.   Louis,  Mo.      "Reflectolyte." 
Reliance  Metal  Spinning  ft  Stamping  Co!, 

Inc..    160    John    St.,     Brooklyn.    N.    Y. 

"Remssco." 
Rozee   Mfg.   Co.,    10   Ionia  Ave..    S.   W„ 

Grand  Rapids,  Mich.     "Rozee-Llte." 
Rush    Bros.    Co..    136   W.    Lake    St.,    Chf- 

vago,   HI.      (porcelain    and   china). 
St.   Charles  Fixture  Mfg.  Co..  1   E.  Main 

St..  St.  Charles,  III. 


fixture     Is 

constructed  upon 
scientific  p  r  1  n  - 
ciples    which    re- 


strain. It  la  made 
in  two  styles.  No. 
2734-E  (Illustrat- 
ed), and  No.  2735- 
E.  celling  type. 
The  one-piece  re- 


vldual  cartons. — Adv. 
SletTert  Electric  Co..  S10  Main  St.  Evans- 

vllle,  Ind. 
Slmea  Co..   The,    22-26  W.   16th   St.,  New 

York.  N.  Y. 
Smyser-Royer  Co.,  York,   Pa. 
Solar   Illuminating   Co..    54  W.    Lake    St., 

Chicago,  III.     "Solar." 
STANDARD    ELECTRIC    &    MFG.    CO., 

308    1st   Ave.,    E„    Cedar   Rapids,    Iowa. 

"Stelco." 
Standard    Light    Co.,    448    E.    Water    St.. 

Milwaukee,  Wis.     •■Stanlico." 
Tallman  Brass  &  Metal.  Ltd.,  Wilson  St, 

Hamilton.  Ont.  Can. 
Vlklns  Sign  Co.,  Inc.,  617  8th  Ave.,  New 

York,   N.   Y. 
WAKEFIELD  BRASS  CO.,   THE  F.  W., 

Woodland  Rd„  Vermilion.  Ohio. 
Walsh   Mfg.    Co..   Owen,    525-G31    W.   26th 

St..    New  York,    N.    Y. 
Warden     Lighting     Co.,     Detroit,      Mich. 

"Ennmallzht." 


"Enamel  Ight." 


oogk 
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t  j.,  i 


14  th  St., 


Warren  &  Co.,  Waller  G-,  1101  W.  Jack- 
son Blvd.,  Chicago,  III. 
WHITING  CO..   INC.,   H.   8.,   104   E.   titt 
St.,     New    York,     N.     T.       "Economy 
Light." 
Williamson  A  Co.,  H-,  Washington  &  Jef- 
ferson fits.,  Chicago,  HI. 
Wllmarth  Co..   T.   W.,   227-229  W.   Huron 

St.,   Chicago.  HI. 
Wyle  A   Bros.,    Inc.,    J.  J.,   18-20  E.    27th 

St.,  New  York,  N.  Y. 
Young,    Inc.,    Lorln    W.,    214    B.   40th   St.. 

New  York,  N.  Y. 
FIXTURES,  LIGHTING,  STREET— 
Street  lighting  fixtures  are  of  many  kinds, 
because  of  the  varied  methods  of  mounting 
■treet  lamps  on  posts  at  the  curb  or  sus- 
pended over  and  near  the  middle  of  the 
street.  Nearly  all  theae  fixtures  are  listed 
separately  as  follows:  Lighting  units,  or- 
namental street;  Pendants,  street  lighting; 
Streethoods:  Brackets,  street  lighting; 
Hangers,  arc  lamp;  Hangers,  Incandescent 
lamp;  Maatarms.  street  lighting:  Posts. 
ornamental  and  plain,  street  lamp,  con- 
crete. Iron  and  steel.  Some  manufacturers 
are  In  position  to  furnish  several  kinds  of 
these  natures,  thus  supplying  all  the  equip- 
ment   needed    for    the    various    clai 


n  the  a 


city  o 


Ther 


are  also  special  fixtures  required  In 
cases,  such  as  brackets  that  maj  « 
mounted  on  the  walls  of  abutting  build- 
ings, especially  on  very  narrow  streets; 
combination  trolley  and  lighting  posts,  us- 
ually equipped  with  special  bracket!" 


Manufacturers: 

A-A  Electric  Mfg.  Co.,  The,  80S  Center 
St.,   Bridgeport,  Conn. 

Adam  Co.,  The  B.  C  902  Pine  St.,  St. 
Louis,  Ho. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago,   New   York,   San   Francisco,   To- 

Blddle -Gaunter  Co.,  1940-58  Lancaster 
Ave.,    Philadelphia.    Pa. 

BRADY  ELECTRIC  &  MFG.  CO..  42 
Center  St.,   New   Britain,    Conn. 

Canadian  Duplexalite  Co..  Ltd..  74E  St. 
Catherine  St.,  W.,  Montreal,  Que.,  Can. 
"Duplexalite." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,   W.,  Toronto,  Ont.,   Gan. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

Collins- Wagner  Mfg.  Co..  122  W.  43rd 
St.,  New  York,  N.  Y. 

Colonial  Chandelier  Works,  Inc.,  122-110 
Center  St..  Now  York,  N.  Y. 

Eclipse  Light  Co.,  683-87  Broadway,  New 
York,  N.  Y. 

Edmunds  Co.,  Ltd.,  J.  H-,  22E  Richmond 
St.,    W.,   Toronto.    Ont.,    Can.  ' 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St..  Chicago,  111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Novalux"  units,  both  or- 
namental and  pendent  types.  See  these 
Items  for  brief  description,  also  adv. 
pages    1203-1223.— Adv. 

Harter  Mfg.  Co..  022  S.  Clinton  St.,  Chi- 
cago, HI.     "Nltrollte." 

Hebendahl  Co.,  J.  P.,  228-232  Broadway, 
Ellsabethport,  N.  J. 

Henkel  A  Best  Co.,  122  S.  Michigan  Ave., 
Chicago.  HI. 

Hygrade  Lighting  Fixture  Corp.,  38  Park 
St.,   Brooklyn,   N.   Y. 

KING  MANUFACTURING  CO.,  Monad- 
nock  Bldg..  Chicago,  HI.  King  lighting 
equipment  Is  created  and  designed  by 
artists  and  engineers  who  have  made 
a  thorough  study  of  outdoor  lighting 
conditions.  In  purchasing  King  equip- 
ment with  the  aid  and  recommenda- 
tion of  our  engineers,  one  has  the  sat- 
isfaction of  knowing  that  they  have 
procured  that  which  la  best  suited  to 
their  requirements  and  which  will  give 
to  the  street,  boulevard,  or  building  to 
be  illuminated  an  artistic  appearance 
of  stability,  permanence  and  grace. 
Lighting  equipment,  like  Jewels,  bear  a 
value  commensurate  with  the  reputa- 
tion of  the  Arm  selling  them.  Satis- 
faction results  only  when  you  are  abso- 
lutely certain  you  have  secured  the  full 


In  expert  workmanship.  In  design 


King  Lighting  Standards 

and  In  efficiency.  The  name  King  ap- 
pearing on  all  lighting  equipment  Is 
your  guarantee.  See  display  adv.  page 
1267.— Adv. 

UGIITOLIER  CO..  ESS -71  Broadway, 
New  York,  N.  Y.     "Llghtoller." 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  "Light  Light,"  "Ventollght-" 
(See  display  adv.  page  1278.) 

McPhilben  Lighting  Fixture  Co.,  Inc., 
Queens,  N.  Y.    "Queens  Quality." 

NATIONAL  X-RAY  REFLECTOR  CO., 
23G  W.  Jackson  Bvld.,  Chicago,  HI. 
"X-Ray."    (See  display  adv.  page  1406.) 

Philadelphia  Electrical  A  Mfg.  Co.,  1228- 
86     N.     Slat     St.,      Philadelphia,     Pa. 

Plaut  A  Co.,  L-.  434  E.  23rd  St..  New 
York,  N.  Y. 


Smyser-Royer  Co.,  York,  Pa. 

Tatlman  Brass  A  Metal,  Ltd.,  Wilson  St.. 
Hamilton,   Ont,   Can. 

WESTINGHOUSE    ELECTRIC    A    MFG. 

-  CO.,  East  Pittsburgh,  Pa.  "Luxso- 
II te."  (See  display  adv.  pages  1396--' 
1402.) 

WHEELER  REFLECTOR  CO.,  166  Pearl 
St..  Boston,  Mass. 

FIXTURES,  LIGHTING,  WINDOW  AND 
SHOWCASE.— Due  to  the  wide  variety  of 
window  displays  and  shapes  and  dimen- 
sions of  store  windows,  there  are  numer- 
ous types  of  fixtures  adapted  to  window 
lighting.  However,  to  protect  the  eye  of 
the  observer  and  at  the  same  time  give 
a  high  Illumination  upon  the  objects  dis- 
played Is  a  requirement  common  to  almost 
all  window  lighting.  This  la  usually  met 
by  the  use  of  fairly  high -wattage  lamps 
with  special  reflectors  mounted  as  close  to 
the  celling  as  possible  so  that  the  light 
source  may  be  hid  by  a  screen,  valance  or 
fringe.  The  fixture  la  therefore  almost 
no  fixture  at  all,  the  shade  holder  and 
receptacle  used  being  fastened  directly  to 
the  outlet  box.  For  showcases,  wallcases 
and  some  forms  of  window  lighting,  the 
fixture  and  light  source  must  be  hidden  In 
a  corner  or  other  small  space  In  the  case 
or  window.  To  meet  this  requirement  spe- 
cial fixtures  are  made  which  are  generally 
long  trough -shaped  reflectors  equipped  with 
fittings  designed  to  hold  standard  or  can- 
delabra-base tubular  lamps. 

Manufacturers: 

Adam  Co..  The  E.  C,  S02  Pine  St..  St. 
Louis.  Mo. 

Anodlon  Metal  Co.,  The,  124  South  St., 
Baltimore,  Md. 
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Bailey- Reynolds  Chandelier  Co.,  The,  913- 
016  Grand  Ave.,   Kansas  City,  Mo. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.    Benjamin ' 


desirable  features. 
some  of  which  are;  even 
light    distribution;    Incon- 


to     change     lamps. 

lamp  and  socket  are 
slipped  out  together  as 
Illustrated  below:  easy  to 
Install,  the  aectlons  are 
Joined  electrically  and 
mechanically  by  turning 
home  the  two  screws  il- 
lustrated. The  Benjamin 
line  comprises  other  types 


Method  of  Assembly  (above  fixture) 

of  fixtures  for  all  kinds  of  display  cases 

and  stands. — Adv. 
Burtschaell,    J.    W.,    867    Ellis    Bt,    San 

Francisco.  Cat. 
Caldwell    Electric   Corp..    1002   N.    Market 

St.,    Champaign,   HI.      "Compolux." 
Canadian   Duplexalite   Co.,    Ltd.,    746   St. 

Catherine  St..  W..  Montreal,  Que.,  Can. 

"Duplexalite." 
Canadian   General   Electric  Co.,   Ltd.,  212 

King  St.,  W.,   Toronto,   Ont,  Can. 
Cole   Mfg.    Co.,   Kent    St.,    Lindsay,    Ont. 

Can. 
Collins -Wagner  Mfg.  Co..  122  W.  43rd  St., 

New  York,  N.  Y. 
Commercial  Lighting  Works,  Inc.,  164  W. 

Lake  St..   Chicago.  Hi. 
Duplex  Lighting  Works  of  General  Elec- 
tric   Co..    6   W.    4Sth    St..    Kew   York. 

N.  Y.     "Duplexalite." 
Eastern   Brass   Works.    221-23   Thirteenth 

Ave.,  Newark.   N.  J. 
Eclipse  Light  Co..  683-8T  Broadway.  New 

York,  N.  Y. 
Edmunds  Co.,   Ltd..  J.  H.,  22B   Richmond 

St.,  W.,  Toronto,  Ont.,  Can. 
Edwards    Lighting    Fixture     Co.,     20    B. 

Lake  St..  Chicago.  III. 
ERIKSON    ELECTRIC   CO.,    L..    6    Port- 

,_..  .    „.      -.    ..       jiass.      (See   display 


adv. 


i  1308.) 


Faries  Mfg.    Co.,   Decatur,   HI. 

First    National    Lighting    Corp..    2080    E. 

22nd  St.,  Cleveland.  Ohio.     'Terfecllte." 
Frlok,   Inc.,  I.   P.     239-43  10th  Ave.,  New 

York.   N.  Y. 
HANDEL    CO..    THE,    SSI    E.    Main    St, 

Merlden,   Conn. 
Henkel  A  Best  Co.,  122  S.  Michigan  Ave., 

Chicago,    HI. 
Leverldge.  Inc.,   Charles  W..   133  Liberty 

St.,    New   York,    N.    Y.      "L.    &    L." 
LIGHTOLIER     CO..      E69-71      Broadway. 

New   York,    N.    Y.     '■Llgh toller." 
LUMINOUS    UNIT    CO..     DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFG.    CO., 

2616   Washington  Ave.,    St.    Louis,   Mo. 

(See   display  adv.   pages  1270-127T.) 
McDonald  A  Willson.  Ltd.,  347  Yonge  St, 

Toronto.    Ont.    Can. 
McPhilben     Lighting    Fixture     Co.,     Inc., 

Queens,  N.  Y.     "Queens  Quality." 
Meyberg    Co..    The,    038    S.    Grand    Ave.. 

Los  Angeles.  Cat. 
Moe-Brldges  Co.,  286  Broadway,  Milwau- 
kee. Wis. 
MORAN   A  HASTINGS  MFG.    CO.,   10-18 

W.  Washington   St.,  Chicago,   III. 
NATIONAL    X-RAY    REFLECTOR   CO.. 

236    W.     Jackson    Blvd.,     Chicago.    III. 

See     Reflectors,      showcase     and     show 

window.      See   Adv.    page   1405.— Adv. 
Non-Twist   Canopy   Ring,    Ltd..    68   Tem- 
perance St..  Toronto.  Ont.  Can. 
Pearlman   A   Co.,   Ylctor  S.,    533   Wabash 

Ave.,   Chicago,   III. 
Peerless   Light    Co.,    603   W.    Washington 

Blvd.,   Chicago,   ill.     "Peerllte." 
Perfeclite  Mfg.  Co.,  119  Main  St.,  Seattle, 

Wash.     "Perfecllto." 

1L 


's 
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Pittsburgh   Reflector  ft   Illuminating   Co.. 

Inc.,  3rd  ft  Ross  Aves.,   Pittsburgh.   Pa. 
Plaut    ft    Co..    L..    131    K.    23rd    St.,    New 

York.  N.  T.    "Pour- In -One." 
REFLECTOLYTE    CO.,    THE,    911    Pine 

St..  St.  Louis,  Mo.    "Reflectolyte." 
REFLECTOR  ft  ILLUMINATING  CO.,  EfiB 

W.  Washing-ton  St.,  Chicago-     "Ready- 

2-InotB.il."      A  a   In.   square   tubliur  fix- 


ture with  two-piece  "easy 
.  sockets  for  Installing  reflectors  In  show 
windows  and  coves,  strip  lighting  and 
other  places  where  a  number  of  lamp 
outlets  are  spaced   on  close  centers. 

Simes'  Co..   The,    22-28   W.    15th   St..  New 

York,   N.  Y. 
STANDARD    ELECTRIC    ft    MFG.    CO.. 

SOB   1st    Ave.,    K,.    Cedar  Rapids,    Iowa. 

"Stelco." 
Warner,   Inc.,   C.   B.   ft   J..   118   W.   14th 

St.,  New  York.  N.  Y.     "Foco-Llght. " 
WHITING  CO..   INC..  H.   S..  104  B.   4__ 

St..     New    York,     N.     Y.      "Economy 

Light." 

Young,    Inc.,    Lorln   W..    114  E.    10th    St. 
New  York,  N.  Y. 

FL.— Trade  name  for  street -lighting 
bracket  manufactured  by  the  J.  P.  Heben- 
dahl  Co..  228-232  Broadway,  Elisabeth  port. 
N.  J. 

FLA  Q  LITE.— Trade  name  for  electric 
lapel  button  manufactured  by  the  M.  Propp 
Co..   108   Bowery,   New  York,   N.   Y. 

FLAGS,  ELECTRtCALLY  LIGHTED.- 
These  devices  consist  of  colored  lamps  of 
either  the  miniature  candelabra  or  ordi- 
nary slie  grouped  so  as  to  give  the  proper 
colors.  The  lamps  may  or  may  not  be 
arranged  In  circuits  connected  to  automatic 
motor-driven  flashers  to  cause  the  lamps 
to  flash  "on"  and  "off"  or  In  some  se- 
quence to  Imitate  the  waving  of  the  Bag. 
During  the  recent  war  these  flags  proved 
a  popular  feature  by  themselves  and  In 
connection  with  other  patriotic  display*. 


Brink.   Inc.,   C.   L.   14   Gold   St.,   Boston, 

Mass. 
Brumfleld    Electric    Sign    Co.,    IB   7th   St., 

San  Francisco,  Cal. 
Collins-Wagner    Mfg.    Co.,    lit    W.    IBrd 

St.,  New  York,   N.  Y. 
Prink,   Inc..   I.  P.,   239-13  10th  Ave.,  New 

York.  N.  Y. 

Pennerather,    James  S.,    858  W.   13rd   St.. 

N>w  York.   N.   Y. 
RANDALL  SIGN  CO.,   Ban   Claire.   WI«. 

'■Rand  milled." 
Universal    Electric    Stage    Lighting    Co.. 

240  W.  BOth  St.,  New  York,   N.  Y. 
FLAME   ARC    LAMPS.— See  Lamps,  are. 
carbon   flame;    Lamps,   arc,    metallic   flame. 
magnetite   or  luminous. 

FLAME  BLAST.— Trade  name  for  gas- 
electric  blowers  and  blow  torches  manu- 
factured by  the  North  American  Mfg.  Co., 
6902    Carnegie   Ave..    Cleveland.    Ohio. 

FLAMEPROOF  WIRE— See  Wire,  flame- 

FLAMINO  ARC— An  arc  lamp  Into  which 
are  systematically  and  regularly  Introduced 
some  salts  with  high  boiling  points,  whose 
vapors  intensify  and  color  the  arc  The 
usual  method  is  to  use  the  salts  as  a  core 
In  hollow  carbon  electrodes.  The  colors 
and  effects  produced  are  highly  charac- 
teristic of  the  various  salts  used,  and  have 
even  been  proposed  as  valuable  tests  for 
Identifying  the  elements.  For  further  de- 
tails see  Lamps,  arc.  carbon  flame. 

FLANGETITE.— Trade  name  for  sheet 
packing  manufactured  by  the  Dominion 
Asbestos  ft  Rubber  Corp.,  1B4  Nassau  St., 
New  York,  N,  Y. 

F'LARAV.— Trade  name  for  automobile 
signal  manufactured  by  the  Arthur  J.  Dun- 
kle  Co..  SO  Church  St.,  New  York,  N.  Y. 

FLASH  AN  OPERATOR.— If  a  telephone 
subscriber  desires  the  attention  of  the  op- 
erator during  a  connection,  he  slowly 
presses  the  receiver  hook  down  and  up 
several  times.  This  causes  the  supervisory 
lamp  to  flash  intermittently.  Rapid  mov- 
ing of  the  hook  does  not  attract  the  op- 
erator's attention. 


FLASH-O-LIOHT  SALES  CO.— New 
York,  N.  Y.  Manufacturer  of  spark  plug 
testers.  Business  established  1920.  Presi- 
dent, Aaron  Engel;  vice-president  and 
sales  manager,  William  H.  dough;  secre- 
tary, Richard  J.  Davlea;  treasurer,  Irving 
Laikln.  Main  office,  507  6th  Ave.,  New 
York,  N.  Y.    Factory,  Weehawken,  N.  J. 

FLASH  OVER.— An  arc  around  the  cor 
mutator  of  a  d-c.  machine  causing  a  shor 
circuit.  Flashing  over  may  occasionally 
be  caused  by  a  dirty  commutator  but  more 
frequently  by  sudden  large  changes  in  load, 
such  as  a  short -circuit,  which  Induces  e 
high  voltage  between  adjacent  commutatoi 
segments  and  starts  the  arc.  In  some 
high-voltage  d-c.  generators,  barriers  have 
been  placed  between  the  brush  sets  In 
order  to  reduce  the  Intensity  of  the  flash 

FLASH     POINT    OF    OILS— The    flash 
point  of  an  Insulating  or  fuel  oil   Is  that 
temperature  at  which  the  vapor  given 
by  the  oil  will  ignite,  but  will  not  ccntli 
to  bum.     Also  see  Fire  point  of  oils. 

FLASH  BOARDS.  Simple  devices  used  In 
connection  with  a  water-power  or  irriga- 
tion dam  for  providing  control  of  limited 
variations  In  head.  They  provide  addi- 
tional pondage  beyond  that  afforded  by 
the  dam  proper  to  carry  surplus  w-*~ 
from  time  of  minimum  demand  to  m 
mum  demand.  They  consist  of  a  line  of 
boards  on  the  crest  of  the  dam.  sometimes 
adjustable  and  permanent,  but  often  de- 
signed so  that  a  sudden  flood  will  carry 
them   away,   thus  preventing  damage. 

FLASHERS,  MISCELLANEOUS,  NOT 
OTHERWISE  LISTED.— The  many  com- 
binations of  circuits  and  varied  effects  that 
may  be  produced  in  electric  signs  and  for 
decorative  purposes,  etc.,  are  almost  all 
controlled  by  a  flasher  of  some  type.  In 
addition  to  the  motor-driven,  thermal  and 
socket  type  flashers  described  below,  there 
are  a  number  of  other  types  used.  The 
so-called  talking  signs  in  which  a  group 
of  words  appear  on  the  board  for  a  few 
seconds  or  those  In  which  the  letters 
progress  across  the  sign  board  are  con- 
trolled by  a  special  form  of  flasher.  These 
generally  have  a  perforated  or  sten oiled 
tape  which  la  driven  across  a  bank  of  lamp 
contacts,  one  for  each  lamp.  The  color 
effects  produced  for  decorative  purposes 
and  to  attract  attention  are  often  con- 
trolled by  special  types  of  flashers  oper- 
ated by  solenoids  or  small  motors.. 
Manufacturers: 

Electric  Sign  Flasher  Co.,  E19  Baker- 
Detwller   Bldg..   Los  Angeles,   Cal. 

FLASHERS,  SIGN,  MOTOR-DRIVEN.— 
These  flashers  consist  of  motor-driven 
drums  bearing  a  number  of  parallel  con- 
tact area  of  various  lengths  on  which  con- 
tact Angers  bear  so  as  to  make  and  break 
corresponding  lamp  circuits  as  the  contact 
arcs  pass  under  the  Angers.  One  side  of 
the  circuit  is  connected  to  the  contact  arcs, 
the  other  to  one  side  of  the  lamps  on  the 
sign;  the  other  side  of  the  lamp  groups 
to  be  controlled  as  units  is  connected  to 
the  respective  contact  fingers,  one  to  each 
lamp  or  group  of  lamps.  By  adjusting  the 
lengths  of  the  arcs  and  their  relative  an- 
gular position  It  Is  possible  to  secure  a 
great  variety  of  Sashing  effects.  For  a 
large  sign  having  an  Intricate  flashing  cycle 
the  flasher  la  seemingly  complex,  but  con- 
sist* of  elements  such  as  described.  The 
contact  drum  Is  driven  usually  at  low 
speed  through  belt,  chain  or  gear  drive  by 
a  small  motor.  If  the  flasher  is  mounted 
on  or  near  an  outside  sign  It  Is  enclosed 
In  a  weatherproof  metal  housing  or 
cabinet. 

Manufacturers: 

A  ft  W  Electric  Sign  Co.,  The,  Cleveland, 
Ohio. 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St..  Chicago,  IU.  "Con-Tac- 
Tor."    (See  display  adv.  page  128B.) 

Betts  ft  Betts  Corp..  Bll  W.  42nd  St., 
New  York.   N.   Y.      "B  ft  B." 

Brink.    Inc..    C.    L.    24    Gold    St.,    Boston, 

Brumfleld  Electric  Sign  Co..  18  Tth  St., 
San  Francisco.  Cal. 

Cusack  Co.,  Thomas,  Harrison  A  Loomls 
Sts.,    Chicago.    111. 

Electrical  Products  Corp..  1128-34  W.  ISth 
St..  Los  Angeles,  Cal. 

Luminous  Sign  Sales  Corp.,  481  S.  Dear- 
born St..  Chicago,   ill.  | 


Reynolds  Electric  Co..  2660  W.  Congress 

St.,    Chicago.    111.      "Reco." 
Ryan  Corp..   The,   Phoenix,  N.  Y. 
United    Electric    Apparatus    Co.,    1529-18 

Columbus  Ave..  Boston.  Mass. 
FLASHERS,  8IQN,  THERMAL.— These 
types  of  flashers  control  the  current 
through  the  making  and  breaking  of  the 
alec  trie  circuit  by  a  therm  oatat.  This 
thermostat  Is  usually  made  of  two  strips 
of  different  metals  and  current  through 
these  strips  causes  one  to  expand  more 
rapidly  than  the  other,  thus  actuating  the 
contact  point  of  the  strip  to  make  and 
break  the  circuit.  Such  flashers  may  con- 
trol small  signs  containing  several  lamps, 
but  they  usually  produce  only  simple  flash- 
Manufacturers: 

CON-TAC-TOR  C 
St..  Chicago.  111. 

Betts    ft    BetU   Corp..~BU  *wT*«n.d'  St. 
New  York,  N.  Y.    "B  ft  B,"  "Wlnk-a- 
LltO." 
Clinton    Sign    Co.,    181    5th    Ave..    Clin- 
ton,  Ohio. 
Electrical  Products  Corp.,  1128-31  W.  15th 

St..   Los  Angeles,   Cal. 
Ryan  Corp.,  The,  Phoenix,  N.  Y. 
SOLAR  ELECTRIC  CO.,  121  W.  Lake  St.. 

Chicago.   III. 
United    Electric    Apparatus    Co.,     1529-33 

Columbus  Ave.,  Boston,  Mass. 
FLASHERS,  SOCKET  TYPE.— A  thermo- 
static flashing  device  consisting  of  two 
metals  whose  expansion  and  contraction 
makes  and  breaks  the  contact.  In  the 
socket  type  the  thermostat  la  so  small  as  to 
be  Inserted  by  a  screw-shell  attachment 
plug  into  an  ordinary  lamp  socket.  This 
flasher  usually  controls  only  a  single  lamp 
which  may  be  within   a  translucent  glass 

Manufacturers: 

Betts  ft  Betts  Corp..  Bll  W.  12nd  St.. 
New  York,   N.   Y.      "B  ft  B." 

Caldwell  ft  Co..  Inc.,  Edward  F-,  S8-40 
W.  lBth  St..   New  York,  N.  Y. 

Electrical  Products  Corp.,  1128-34  W.  16th 
St.,  Los  Angeles,  Cal. 

Majestic  Electric  Development  Co.,  668 
Howard  St.,  San  Francisco,  Cal.  "Ma- 
jestic." 

Ryan  Corp..  The,  Phoenix.  N.  Y. 

SOLAR  ELECTRIC  CO..  121  W.  Lake  St., 
Chicago.   Hi. 

United    Electric   Apparatus    Co.,    1529-33 


FLASHING  OF  DYNAMO.— This  is  a 
term  sometimes  used  in  referring  to  the 
sparking  which  occurs  between  the  brushes 
and  commutator  of  a  motor  or  generator. 
It  is  more  commonly  used,  however,  to 
designate  the  long  spark  or  arc  that  oc- 
casionally Jumps  or  flashes  over  the  sur- 
face of  the  commutator  from  one  brush  of 
a  high-voltage  generator  to  the  nearest 
brush  of  opposite  polarity  when  the  load 
la   suddenly  changed. 

FLASHING  OF  FILAMENT.— A  process 
used  on  carbon  filaments  for  Incandescent 
lamps  to  give  a  hard  uniform  layer  on 
the  outside  of  the  filament  that  will  im- 
prove Its  conductivity  and  overcome  or  fill 
up  any  Irregularities  in  cross  section.  The 
process  consists  of  heating  the  filament  to 
a  high  temperature  by  passing  current 
through  it.  In  the  presence  of  a  hydro- 
carbon gas,  usually  under  a  partial  vacuum. 
Filaments  so  treated  were  called  "metal- 
lised." The  process  has  been  practically 
abandoned,  aa  has  the  production  of  car- 
bon filament  lamps. 

FLASHLIGHT.— Trade  name  for  electric 
alarm  clocks  manufactured  by  the  Darche 
Mfg.  Co.,  843  W.  Washington  Blvd..  Chi- 
cago,   111. 

FLASHLIGHT  BATTERIES,  CASES, 
LENSES,  REFLECTORS.— See  Batteries, 
dry.  flashlight:  Cases,  flashlight;  Lenses. 
flashlight  and  Reflectors,  hand  lamp  and 
flashlight. 


■obile. 

FLASHLIGHTS,  HAND  AND  POCKET 
TYPES.— The  name  flashlight  was  given 
to  these  small  portable  lights  using  a  dry 
battery  as  a  source  of  energy  a  long  time 
ago.  At  that  time  the  efficiency  of  the 
small  carbon  lamps  that  had  to  be  used 
was  so  poor  and  the  capacity  of  the  bat- 
teries   so   small   that   they   could   only   be 


FLASHLIGHTS 


used  Intermittently  and  merely 
and  off.  A  steady  light  of  art 
would  quickly  drain  the  " — *  — 
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.._j  obtained.  The  button  for  cloning 
circuit  was  usually  not  provided  with  a 
sliding  arrangement  so  that  it  would  re- 
main cloned  as  it  now  la,  but  waa  merely 
Intended  for  flashing  while  It  waa  held 
closed  by   the  thumb. 

While  great  Improvements  have  been 
made  In  both  the  batteries  and  the  lamps, 
and  the  use  of  tungsten  filaments  has 
greatly  improved  the  efficiency  so  that  the 
lamp  may  be  burned  steadily  for  many 
minutes,  these  devices  are  still  called  flash- 
lights. The  use  of  several  cells  In  series 
and  the  Increase  of  capacity  of  the  cells 
has  lengthened  the  working  life  and  per- 
mitted the  use  of  higher- voltage  and  more 
efficient    lamps. 

A  large  number  of  styles  and  sties  of 
flashlights  are  made,  some  even_contaIn- 
ing  a  standard   No.  t  dry 


forma    have    tubular    ■ 


flat 


tabic 


See   Cases,    flashlight.      Flashlights 

lamp. "  They  are  used  for  hundreds  of  pur- 
poses. Enormous  numbers  of  them  were 
used  by  the  soldiers  In  the  trenches  dur- 
ing the  recent  war.  On  a  gasoline  auto- 
mobile or  In  the  neighborhood  of  com- 
bustible or  explosive  material  they  are  the 
only  safe  means  or  using  a  portable  light. 
In  the  country,  while  camping.  In  Bummer 
resorts,  etc..  they  enable  one  to  find  his 
way  about  readily  and   without  danger  or 


portable,  dry  cell  type:  Lamps, 
bicycle.      The    latter   are   often    also    called 
vehicle   or  bicycle   headlights. 
Manufacturer*: 
American  Ever  Ready  Works  of  National 

Carbon    Co.,    Inc.,     Thompson    Ave.    & 

Orton    St.,    Long    Island    City,    N.    T. 

"Eveready,"    "Daylo."     "Spotlight." 
Beacon   Electric  Works  of  National  Car- 
bon  Co.,  Inc.,   Long  Island  City,    N.  Y. 

"Beacon." 
Bright  Star  Battery  Co.,  310  Hudson  St., 

New  York,  N.  Y.  '■Bright  Star." 
Burgess  Battery  Co.,  Madison.  Wis. 
Burn  Boston   Battery  A  Mfg.    Works,   80 

Boylston    St..    Boston,    Mass. 
Caldwell    &    Co.,    Inc.,    Edward    F-.    36-40 

W.    16th    St.,    New   York.    N.    Y. 
Canadian     National     Carbon     Co..     Ltd., 

Hillcrest  Park.  Toronto.  Ont..  Can. 
Curfman  MTg.  Co.,  F.  L.,   11*  E.  2nd  St., 

Mary vl lie,   Mo. 
Diamond   Electric    Specialties   Corp..    101- 

103    S.     Orange    Ave.,     Newark,     N.    J. 

"Diamond." 
Doe    Electrical    Device    Co.,    Kent,    Ohio. 

(In   preparation.) 
Elgin   Mfg.   ft  Plating  Co.,  The.  SB  Peter 

St.,    Unlontown,    Pa. 
Enterprise     Electric     Novelty     Co.,     Inc., 

603    W.    130th    St.,    New    York.    N.    Y. 

"Super-Enco."    "Enco." 
Franco      Electric     Corp..     Franco      Bldg.. 

Brooklyn,    N.    Y.      "Franco." 
French   Bnttery   &  Cnrbon  Co..   Madison, 

Wis.      "Ray-O-Lite." 
Great   Lakes   Electric  Mfg.    Co.,    11-17   S. 

""—'-<-—   "•  ,   Chicago,   "■ 


1    Carbon    Co.,    Inc.,    Highland    ft 


Blvd..  Chicago,   111.     "Peerless. 

Providence    Electric    Mfg.    Co..    23    Broad 

St.,   Providence.   R.    I.      "Little  Rhody," 

T-HIANQLE  ELECTRO  TRADING  CO..  79 
Chambers  St..  New  York.  N.  Y.  "Tri- 
angle" flashlights  and  batteries  are  of 
highest  quality.   Individually  tested    bo- 


ding  I 


«  fac 


n  tubular,  searchlight,  cigar-case 

and     pocket    designs.       See    also    page 

1298,    display    section.— Adv. 
Uaona  Mfg.  Co..  Inc.,  The.  1  Hudson  St., 

New    York,    N.    Y.      "Kwlk-Llte." 
WAKEFIELD   RRASH   CO.,    THE   F.  W.. 

Woodland   Rd„   Vermilion,    Ohio.      "Red 

918 


Winchester    Repeating   Arms    Co.,    Net 


Havs 


"Vv'lni 


FLASHLIGHTS,     LANTERN     TYPES.— 

See  Lanterns,  portable,  dry-cell  type;  Lan- 
terns,   portable,   storage -battery   type. 

FLASHTRIC     SIGN     WORKS 2124-2130 

N.  Hudson  Ave.,  Chicago,  III.  Manufacturer 
of  electric  signs.  Proprietor,  Fred  Park- 
er;   sales   manager.    Harry    S.  Parker. 

FLATIRONS,  ELECTRIC.— See  Irons, 
electric,  pressing,  household :  IronH.  elec- 
tric, pressing,  laundry;  Irons,  electric, 
pressing,  tailors"  and  Irons,  electric,  press- 
ing,   travelers'. 

FLECK  CARBON  CO.— 71  W.  Broadway, 
New  York.  N.  Y.  Manufacturer  of  carbon, 
metal  and  graphite  brushes.  Business  es- 
tablished   1900.      M.    F.    Fleck,    sole   owner. 

FLEMING'S    RULE.— A    rule    for    show- 
ing  the   relation   among   the   directions   of 
........     ..  „..__   ...,   _■   .    _^   r   or  current 

tors  and  mot- 
.    .  ._    „  jnerators.    the    right   hand    Is 

taken  and  the  thumb,  the  first  and  second 
Angers  are  held  at  right  angles  to  each 
other.  If  the  thumb  and  first  finger  point 
in  the  direction  of  motion  of  the  conductor 
Bnrl  of  the  magnetic  field,  respectively,  the 
In  fhe  direction  of  the 


nnd    second 

tinge 

rs.      With    the 

and    firs 

thumb  and  first  tluger  Indicating  as  before, 
the  second  finger  points  in  the  direction 
of  the.  current. 

FLETCHER  MFG.  CO.     302  E.  Second  St. 
Dayton.    Ohio.      Manufacturer    of    pole-lln< 


mr-riw 


Sole  owner,  John  R.   Fletcher. 

FLEUR-DE-LIS.— Trade  name  for  dry 
batteries' manufactured  bv  the  French  Bat- 
tery  ft   Carbon  Co.,   Madison,   Wis. 

FLEXCO.— Trade  name  for  nonlocking 
lamp  guard  manufactured  by  the  Flexible 
Steel  Lacing  Co.,  4607-4631  Lexington  St.. 
Chicago,  III. 

FLEXCO-LOK.— Trade  name  for  locking 
lamp  guard  manufactured  by  the  Flexible 
Steel  Lacing  Co..  4G0T-4631  Lexington  St., 
Chicago.    III. 

FLEX  CORD.— Trade  name  for  flexible 
cord  (or  portable  tools  manufactured  by 
the  National  Metal  Molding  Co.,  Fulton 
Bldg.,   Pittsburgh.   Pa. 

FLEXIBLE  ARMS  FOR  PORTABLE 
LAMPS.— These  are  metallic  arms,  often 
of  brass,  that  are  used  on  some  desk,  piano 
and  similar  portable  lamps:  they  are  also 
used  occasionally  on  adjustable  fixtures. 
These  arms  are  made  of  spirals  of  wire  or 
flat    strip   and    resemble    somewhat    flexible 


iteel 


onduit.      Mar 
table  -li 


maker 


facilities  for  making  this  flexible  tubing 
themselves  but  buy  the  arms  already 
formed. 

Manufacturers: 

Almond    Mfg.    Co.,    T.    H.,    Ashburnham, 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St..    Newark.    N.    J,    "Fle-X-Met." 

Faries  Mfg.  Co.,   Decatur.  III. 

LOCALIZED  LIGHTING  CORP..  610  W. 
58th  St.,  New  York.  N.  Y.  "Ander- 
son."     (See   display   adv.   page   1276.) 

Metallic  Mfg.  Co..  544  W.  36th  St.,  Chi- 
cago.   III. 


FLEXIBLE  COMPOUND.— Trade  name 
for  impregnating  and  Insulating  com- 
pounds, armature  lacquers,  Insulating  and 
protective  palms,  wood  preservative  and 
waterproofing  materials  made  by  the  Flex- 
ible Compound  Co..  Inc.,  3607  Haverford 
Ave.,   Philadelphia,   Pa. 

FLEXIBLE  COMPOUND  CO.,  INC., 
THE.— 3607  Haverford  Ave,,  Philadelphia 
Pa.  Manufacturer  of  Impregnating  and  In- 
sulating compounds,  insulating  and  protec- 
tive paints,  wood  preservatives  and  water- 
proofing materials.  Business  established 
1302.  President.  J.  E.  Warner;  secretary 
and  treasurer.  H.  A.  Brognard.  Exclusive 
distributors.  B.  DeF.  Wilkinson  Co..  Provi- 
dence. R,  I.  (New  England  States);  Tib- 
Oldfleld      Co..      Los     Angeles,      Cal. 


:  Coast   States.; 


FLEXIBLE  LEADS.— See  Pigtails  and 
flexible   leads. 

FLEXIBLE   STEEL    LACING   CO.— 4607- 

4631  Lexington  St..  Chicago.  III.     Manufac- 

guards.     Business  established   1907.     Presi- 
dent,  rtenro-s  E.   Purple;   vice-president.  H. 
. — tsurer  and  general 

L.  Coats. 

FLEXIBLE  WOVEN  CABLE  CO.— 170 
Purchase  St..  Boston,  Mass.  Manufac- 
turer of   flexible   non-metallic  conduit  and 

FLEXILE.— Trade  name  for  leather  belt- 
ing manufactured  by  the  Detroit  Oak  Belt- 
ing Co.,   Detroit,   Mich. 

FLEXISHAFT.— Trade  name  for  flexible 
shafting  manufactured  by  the  Coates  Clip- 
per Mfg.  Co.,  237  Chandler  St..  Worcester, 


Co..   241-247  Pearl  St.,  Orand  Rapids,  Mich. 

FLEXITE— Trade  name  for  magneto 
parts  manufactured  by  the  Slocum.  Avram 
&  Slocum  Laboratories,  Inc.  Wool  worth 
Bldg.,  New  York,  N.  Y. 

FLEXLUME  SIGN  CO.— 74  Kail  St..  Buf- 
falo. N.  Y.  Manufacturer  of  electric  signs. 
Business  established  1910.  President  and 
sales  manager,  R.  R.  Wiley;  vice-president. 


.   Bent 


Branch  office,   Toronto,   Ont.. 


FLE-X-MET.— Trade  name  for  flexible 
metal  hose  tubing  and  accessories  made  by 
the  Breeze  Metal  Hose  Mfg.  Co.,  22  Calu- 
met St..  Newark.  N.  J. 

FLEXO.— Trade  name  for  key  socket  at- 
tachments manufactured  by  the  Peerless 
Light  Co.,  661  W.  Washington  Blvd.,  Chi- 
cago, m. 

FLEXO-FLINT.— Trade  name  for  pro- 
tective varnish  manufactured  by  the  Bill- 
Ings-Chapln  Co.,  1151  E,  40th  St.,  Cleve- 
land. Ohio. 

FLEXOLITE.— Trade  name  for  automo- 
bile spotlight  manufactured  by  the  Trolley 
Supply  Co..   Massltlon,   Ohio. 

FLEXSTEEL.— Trade  name  for  flexible 
metallic  conduit  and  fittings  and  armored 
cables  and  cords  manufactured  by  the  Na- 
tional Metal  Molding  Co..  Fulton  Bldg.. 
Pittsburgh.  Pa. 

FLEXTU  BE.— Trade  name  for  nonmetal- 
lic  conduit  manufactured  by  the  National 
Metal  Molding  Co..  Fulton  Bldg.,  Pitts- 
burgh,  Pa. 

FLICKER  PHOTOMETER.— A  type  of 
photometer  that  is  very  useful  In  compar- 
ing the  luminous  Intensities  of  light  from 
two  lamps.  It  employs  rotating  mirrors 
or  diffusing  screens  which  give  rapidly  al- 
ternating impressions  of  the  light  from 
both  sources  Incident  upon  the  compari- 
son plane.  By  Increasing  the  speed  of  ro- 
tation of  the  screens  the  lights  appear  to 
flicker  and  when  the  difference  in  Intensi- 
ties is  great  the  flicker  Is  more  pronounced. 
Ily  moving  the  comparison  plane  bnck  and 
forth  a  point  is  reached  where  no  flicker 
Is   noticeable    nnd  at   this   point   the   lnten- 

FLINTKOTE  CO.,  INC,  THE.— Boston. 
Mass.  Manufacturer  of  insulating  com- 
pounds. President,  Reginald  W.  Bird: 
vice-president  and  general  manager.  Ches- 
ter E.  Rnhr;  vice-president.  Frederick  C. 
Overbury;  treasurer,  William  J.  Smith. 
Main  office.  86  Pearl  St.,  Boston,  Mass. 
Factories.  Rutherford,  N.  J. ;  Lookland. 
Ohio;  Chicago,  111.;  Chicago  Heights,  III. 
Branch  offices.  Peoples  Gas  Bldg..  Chicago. 
III.;  3030  Equitable  Bldg.,  New  York,  N. 
Y.;   705   Canal  Commercial   Bldg..    New  Or- 

FLINT-RIM. — Trade  name  for  sprockets 
manufactured  by  the  Link-Belt  Co.,  329  W. 
39th  St..   Chicago,  HI. 

FLINT  SANITARY  MOUTHPIECE  CO. 
—132  Pleasant  St.,  Newton  Centre.  Mass. 
Manufacturer  of  sanitary  telephone  mouth- 
pieces. Secretary,  treasurer  and  general 
manager,   Arthur  E.   Lemon t. 

FLINT  &  WALLING  MFG.  CO.— Ken- 
dallvllle,  Ind.  Manufacturer  of  elrctrlc 
pumps.  Business  established  18S«.  Presi- 
dent, H.  H.  Macomber;  vice-president,  A. 
H.  Minor,  Secretary  and  treasurer.  F.  B. 
Park. 

FLINT  ELECTRIC  A  MFO.  CO.,  THE. 
- — 1 412  Delgany  St.,  Denver,  Colo.  Manu- 
facturer of  mine  signaling  systems,  switch- 
boards and  cabinets.  President.  James  J. 
Flint;  vice-president,  James  A.  Flint:  sec- 
retary,  C.   A.   Yont. 
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Electric  Co.,   Marion, 

FLOAT  CAGE.— Trade  name  for.  metal- 
lic packing  manufactured  by  the  Ameri- 
can Huhn  Metallic  Packing  Co.  Wool- 
worth   Bldg..   New  York.  N.   Y. 

FLOAT  SWITCHES.— See  Switches,  tank 
or  float.    ■ 

FLOATING  BATTERY.— A  storage  bat- 
tery which  is  connected  across  a  line  in 
parallel  with  the  load.  When  the  load  Is 
heavy  energy  from  the  battery  Is  fed  Into 
the  line,  but  when  the  load  Is  light  the 
battery  Is  charged  by  the  generator  feed- 
ing the  line.  Because  of  this  condition  It 
""    ~~'J    '"     ""  """i    the    line"    ready    for 


have 
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1    for    t 
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tral-statlon  peak  loads  and  to  maintain 
constancy  of  d-c.  line  voltage.  They  have 
also  been  used  on  some  electric  railway 
systems.  Telephone  batteries  In  an  ex- 
change are  also  floated  on  the  line  In  many 
cases  as  the  voltage  has  to  be  kept  Ver* 
' Another  use   for  floating 


i  of  light- 
ally 


FLOOD  LIOHTfNQ. — 
ing  exterior  areas  or  stn 
flooding  them  with  projected  light.  Oni 
of  Its  drat  applications  was  the  lighting 
of  Niagara  Falls  by  means  of  batteries  0 
hllghts.       Such    searchlight 


.  eratfon. 
;ntlon.      ~ 


pensive  In  llrst 

fore,  flood  lighting  "received  """  relatively 
1)1  tie  application  until  the  development 
of  high -power  Incandescent  lamps  with 
concentrated  filaments  that  permitted  lo- 
cating the  light  source  at  the  focus  of  a 
parabolic  projector.  Soon  after  the  gas- 
filled  tungsten  lamp  was  developed  In  1913 
applications  of  It  for  this  purpose  were 
made.  Special  projecting  lamps  called  pro- 
jectors   were    used.       Such    projectors    are 

'-      concentrating  the  light 'on  a  relatively 
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Projectors,    floodlight. 

Flood  lighting  has.  In  recent  years,  been 
widely  applied.  One  application  has  been 
Ihe  illumination  of  the  entire  exterior  or 
buildings,  especially  such  as  have  impos- 
ing architecture  as  is  true  of  many  public 
buildings,  banks  and  other  Important  com- 
mercial structures.  Illumination  of  monu- 
ments and  statues  has  also  been  effected 
very  satisfactorily.  Flood  lighting  has  also 
been  used  for  illuminating  bathing  beaches, 
playgrounds,  baseball  fields,  football  fields. 
parade  and  drill  grounds,  etc.  It  has  been 
applied  successfully  for  construction  work 
by  night  such  as  for  deep  excavations.  In 
shipyards,  tn  cutting  Ice  on  ponds,  etc. 
During  the  recent  war  it  waa  extensively 
used  for  protective  lighting  of  brldftes, 
munition  and  other  Important  Industrial 
plants,  power  houses,  military  works,  can- 
tonments,   fortifications,   etc. 

Among  the  advantages  of  flood  lighting 
as  compared  with  other  methods  of  light- 
ing are  Its  ability  to  cover  large  areas 
with  light  by  means  of  relatively  few 
lamps.  From  this  results  tow  Initial  and 
operating  cost,  especially  as  contrasted 
with  outline  lighting  of  buildings  that  was 
formerly  extensively  used  and  which  In- 
volved use  of  large  nunjibers  of  lamps,  a 
maxe  of  wiring  and  rather  indifferent  re- 
sults in  spite  of  high  cost. 


;    in    direct    line   of    i 
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FLOODLIGHTS.— See  Projectors,  flood- 
light. 

FLOOD-O- LITE. —Trade  name  for  flood 
lighting  unit  manufactured  by  the  Reflec- 
tor &  Illuminating  Co.,  6«  W.  Washing-. 
ton  St..  Chicago.  111. 

FLOOR  PUSHES.— Special  push  buttons 
placed   In  the   floor:  see  Pushes,    floor. 

FLOOR  TREADS,  CONTACT-MAK- 
ING.— In  one  form  two  disks  or  sheet  metal 
are  held  apart  and  one  above  the  other  by 
msulatlng  material,  the  thickness  of  both 
being  about   %   Inch,     A  slight  pressure  of 


the  foot  upon  the  disks  closes  the  contact 
between  them.  Can  be  placed  under  a  run 
or  carpet  and  wires  run  inconspicuously  to 
bell  and  battery  or  other  alarm  circuit. 
Sometimes  used  in  connection  with  elec- 
tric door  openers  to  open  a  door  automat- 
ically as  one  steps  close  to  It. 
Manufacturers: 
Ansonia    Electrical    Co.,     The,     Anson  ia. 

Conn.     "Daisy." 
Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St.,   New   York,    N.    Y. 
EDWARDS  &  CO..  INC.,  140th  &  Exter- 
ior Sts.,  New   York,   N.  Y. 
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FLOORING,  COMPOSITION — Composi- 
tion flooring  of  various  kinds  is  often  used 
in  power  plants  and  in  steel  cars  for  elec- 
tric   railway    service    and    other    places    In 

where  a  flreprckf  and  In  some  cases  Insu- 
lating floor  is  required,  steel  cars  Tor  rail- 
way service  require  this  flooring  to  pre- 
vent  slipping   and    also   so   as   to   keep  the 

the  heat  supplied  from  being  radiated  rap- 
idly.    In    power   plants,    especially    in   the 


ing  plants  often  find  composition  flooring 
preferable  to  wood,  concrete  or  metal  from 
the  standpoint  of  tiro  hazard,  freedom  from 
dust    and    decreased    liability    to    slipping. 


In     telephone    exchanges 


Perry  St.,    Lowell.    Mass.      •■Karbollth.,, 
Johns-Mansvllle,     Inc..    Madison    Ave.     & 

llal   JSl.,    New   York.    N.   Y. 
Standard  Asphalt  &,   Refining  Co..   208   S, 

LaSalle  St.,  Chicago.  111.  "Sarco." 
FLORIDA  TELEPHONE  ASSOCIATION. 
—President.  W.  G.  Brorcln.  Tampa.  Fla.; 
secretary,  Frank  L.  Moor,  Tallahasse,  Fla. 
FLORY  MFG.  CO.,  8.— Bangor,  Pa. 
Manufacturer  of  electric  hoists  and  winches. 
President,  Milton  Flory;  secretary,  E.  Q. 
Markley;  treasurer.  W.  S.  Dltchett;  sales 
manager,  S.  J.  Lenher.  Main  office, 
Rangor,   Pa.     Branch  ofllce,   95  Liberty  St., 


.  for 
outdoor   substations,  etc 

FLOWER  CO.,  WALTER  L.— 312-314  S. 
Sth  St..  St.  Louis.  Mo.  Manufacturer  of 
oil  filters.     President,  N.  Stewart. 

FLOWERS,  ELECTRICALLY  LIGHTED. 
—Decorative  baskets  and  vases  containing 
artificial  flowers  lighted  by  small  incandes- 
cent lamps  of  various  colors  are  used  for 
display  purposes  and  In  homes.  By  com- 
bining skillfully  concealed  lights  of  low 
intensity  and  highly  colored  flowers,  a 
much  fresher  and  more  natural  and  attrac- 
tive decorative  effect  is  produced. 


Botanical  Decorating  Co.,  208  W,  Adams 
St..  Chicago.  III. 

Electrical  Decorative  Flower  Co.,  Inc., 
140  W.  118th  St.,  New  York,  N.  Y. 

KLUE-QAS  ANALYSIS  INSTRUMENTS. 
—There  are  several  forms  of  instruments  for 
flue-gas  analysis,  the  simplest  and  most 
common  being  several  forms  of  the  Orsat 
apparatus.  In  these  instruments  the 
sample  of  flue  gas  Is  exposed  successively 
to  HOlullons  of  potassium  hydroxide,  po- 
tassium pyrognllate  and  cuprous  chloride 
for  removing  carbon  dioxide  (CO,),  oxygen 
(O,).  and  carbon  monoxide  (CO),  respec- 
tively. A  graduated  glass  measuring 
chamber  Is  port  of  the  Instrument  and  the 
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used  right 
istruments  have  been  designed  to 
lUtomatlcally  and  record  contlnu- 
CO,   present    In    the    flue    gases; 


for  these  see  Recorders,  combustion  or 
CO,. 

Manufacturers: 

Dwlght  Mfg.  Co..  664  W.  Washington 
Blvd..  Chicago.  III. 

Hays  Corp..  The  Joseph  W..  Michigan 
City,   Ind.    "Hays." 

Mono  Corp.  of  America,  26  W.  Broadway, 
New    York,    N.    Y. 

Pierce  Co.,  The  William  B.,  46  N.  Divi- 
sion  St..   Buffalo,    N.   Y.      "Vulcan." 

Precision  Instrument  Co.,  21  Halsey  St., 
Newark,  N.  J. 

FLUME.— A  flume  Is  usually  a  narrow 
waterway  with  nearly  vertical  tides.  In 
modern  hydraulic  practice  11  refers  to  an 
aqueduct  of  relatively  small  dimensions 
employed  to  carry  water  long  distances. 
It  Is  made  of  timber,  concrete,  Iron,  steel 
or  masonry  with  a  smooth  interior  and  the 
water  Is  carried  at  a  high  velocity.  There 
are  both  closed  flumes  and  open  flumes, 
the  latter  being  on  a  practically  level 
grade.  Formerly  the  word  flume  was  used 
to  designate  the  canal  or  penstock  convey- 
ing water  to  the  wheels  at  Its  end.  For 
manufacturers  see  Plumes,  steel  and  wood. 

FLUMES,  STEEL  AND  WOOD.— Steel 
and  wood  are  both  used  In  the  construc- 
tion of  flumes  for  conveying  water  to  hy- 
draulic power  plants.  Wood  stave  pipe  has 
been  used  very  largely  for  this  purpose, 
especially  in  the  western  part  of  the  coun- 
try, and  Is  sometimes  made  In  sizes  up  to 
14  ft.  In  diameter.  This  pipe  consists  of 
staves  carefully  Joined  together  laterally, 
the  staves  being  made  in  lengths  of  from 
6  to  20  ft.  Steel  cable  equipped  with  turn- 
buckles  or  steel  res  train  bands  are  then 
placed  around  the  pipe  to  reinforce  It, 
Flumes  are  very  often  of  open  trough-like 
construction  and  wood  has  been  used  very 
largely  for  this  purpose.  Steel  and  Iron 
flumes  are  also  made  In  both  the  open  type 
and  closed  or  pipe  form.  These  are  some- 
times made  as  long  sections  of  open,  semi- 
circular sheet  steel  troughs  with  reinforc- 
ing and  supporting  steel  rods  surrounding 
It.  Where  the  pressure  Is  great  or  where 
a  level  grade  is  not  possible,  the  flumes 
are  made  of  reinforced  steel  pipe,  like  pen- 
stocks, which  permits  building  portions  of 
the  flume  as   siphons.     This  is   frequently 


tary  where 


the  power  plant. 


>v*r   rough    mountainous 
lets  to  the  penstocks  of 


Continental  Pipe  Mfg.  Co..  Seattle,  Wash. 

"Continental,"  "Creo-Wood." 
Dow,   Inc.,  L..   B„   Keene,   N.    H. 
International    Creosotlng    &    Construction 

Co..    Galveston.   Tex.    (wood). 
Petroleum   Iron  Works  Co..   The,  Drawer 

639.  Sharon.  Pa. 
Western  Metal  Mfg.  Co..  El  Paso.  Tex. 
FLUORESCENCE.— That  property  which 
some  bodies,  particularly  organic  solutions, 
possess  of  emitting  light  while  exposed  to 
the  action  of  certain  light  rays,  either  of 
the  visible  or  ultra-violet  spectra 


tc.  The 
r -mite  dis- 
tinct from  that  reflected  at  the  surface  of 
the  body  which  gives  It  Its  color,  and  also 
from  that  transmitted  by  the  body.  It  is 
definitely  related  to  the  light  the  body 
is  capable  of  absorbing  and  In  the  case  of 
liquids  and  solids  exhibits  a  continuous 
spectrum,  the  maximum  of  which  Is  of 
somewhat  greater  wave  length  than  the 
maximum  of  some  band  In  the  absorption 
spectrum  of  the  substance. 

FLUORSPAR.— The  common  name  for 
the  mineral  calcium  fluoride,  CaP1,.  It  Is 
frequently  used  as  a  flux  In  foundry  cupo- 
las, open-hearth,  electric-furnace  and  other 
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Tactured   by  Pass  &   Seymour,    Inc..  Solvay 
Station,  Syracuse,  N.  Y. 

FLUTOLIER.— Trade  name  for  fixture 
:ured  by  Pass  &  Seymour, 
a"--     "  — •'     - 

FLUX.— The  term  flux  la  a 
trostatlc  or  magnetic  fields  to  Indicate  a 
flow  or  passing  of  energy  or  lines  of  Torce 
through  the  magnetic  or  electrostatic  cir- 
cuit. It  Is  most  commonly  used  in  con- 
nection with  a  magnetic  Held  and  generally 
means  the  total  number  or  lines  of  force 
in  the  circuit.  When  referring  to  total 
number  of  lines  of  force  in  any  unit  area, 
such  as  a  square  inch  or  sduare  centimeter. 
the   term   "flux  density"    Is   used. 

Flux  is  also  applied  to  light  and  In  the 
modern  theory  of  light  Is  the  actual  quan- 
tity of  light  that  radiates  from  a  luminous 
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Instant.  Similarly  flux  1b  used  to  refer  to 
the  flow  of  heat  and  is  the  quantity  that 
flows  through  a  given  area  at  a  given  time. 

FLUX  SOLDERING.— See  Soldering  com- 
pounds or  flux  (fluid,  paste,  salts  and 
sticks.). 

FLUX,  WELDING.— See  Welding,  flux. 

FLY  FOOT.— Trade  name  for  belt  dress- 
ing manufactured  by  the  Charles  A.  Schle- 
ren  Co..  80-38  Ferry  St..   New  York.   N.  T, 

FLYNN  A  EMFtiCH  CO.— Holllday  & 
Saratoga  Sta.,  Baltimore.  Md.  Manufac- 
turer of  hand-operated   stokers.     James  F. 

FOAMITE  FIREFOAM  CO.— 200  5th 
Ave.,  New  York,  N.  Y.  Manufacturer  of 
Are  extinguishers. 

FOCO-LIQHT— Trade  name  for  lighting 
units  manufactured  by  C.  B.  &  J.  Warner. 
Inc..    188   W.    Hth  St.,    New   York,   N.   Y. 

FOCUS.— A  point  at  which  rays  of  light, 
heat,  sound,  etc.,  meet  after  being  reflected 
or  refracted;  In  the  case  of  a  lens  or  con- 
cave mirror  the  point  at  which  a  clear  im- 
age la  formed.  Also  a  point  from  which 
diverging  rays  appear  to  Issue  o> 
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lowed  to  meet  without  being  reflected  or 
refracted.  It  Is  very  Important  for  the 
successful  operation  of  searchlights,  head- 
lights, and  other  projecting  lamps  that  the 
source  of  light  be  kept  at  or  near  the  focal 

In  mathematics  the  focua  fa  one  of  the 
points  whose  distances  from  any  point  of 
a  plane  curve  are  linearly  connected.  The 
principal  curves   that  have  a  focus  or  foci 

sections — the  ellipse,  parabola  and  hyper- 
bola. In  the  case  of  the  parabola,  rays  of 
light  or  some  other  forms  of  radiant  en- 
ergy emitted  from  the  focus  are  reflected 
from  the  parabolic  surface  In  straight  lines 
parallel  with  the  ails;  nearly  all  projecting 
reflectors  (searchlights,  headlights,  spot- 
lights, etc.)  are  parabolic  or  nearly  para- 
'■-"-   -       '-    "- e  of  the  elltpr- 


llght  emitted  at 
practical  applici 


me  focus  is  reflected  back 
to  the  other  focus;  little 
Jon  Is  made  of  this   prin- 
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ne  for  electric  hair 
by  the  Sanltax  Blec- 
-   ■  -■      -       York,  N. 


FOG.      _ 

use  of  radio 


QNALINQ      APPARATUS.— The 

-■■  ■  — -  —  Jea  during  fog,  when 
the  ordinary  lighthouse  Is  of  little  value. 
has  been  successfully  accomplished  and 
adopted  In  some  places.  Equipment  has 
been  designed  for  use  at  the  lighthouse, 
which  is  an  automatic  radio  transmitting 
set.  Once  each  minute  It  sends  out  a  char- 
acteristic signal  on  a  very  short  wave 
length,  so  that  it  will  be  readily  received 
by  all  ships  within  a  few  miles  of  the 
lighthouse.  Direction  finders  or  radio  com- 
passes are  used  on  the  ships  to  indicate  the 
direction  from  which  the  signals 
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FOLLANSBEE  BROS.  CO.— Liberty,  2nd, 
3rd  Avea.  &  Short  St..  Pittsburgh,  Pa. 
Manufacturer  of  copper  sheets,  solder, 
sheet  steel   for  electrical  purposes,  etc. 

FOLSOM. MILLER  CO.,  THE— 130  Syca- 
more St.,  Milwaukee.  Wis.  Manufacturer 
of  electric  washing  machines.  President, 
S.  P.  Folsom:  vice-president.  Paul  Run- 
i.els;  secretary.  Ira  W.  Parker;  treasurer. 
Guy  Miller;  general  manager,  Paul  P 
Runnels;  sales  manager,  D.  H.  Sandler. 
Factory,  Marltesan,  Wis.  Sales  represen- 
tative. D.  M.  Emery,  Lansdowne,  Pa. 

FONOLIER.— Trade  name  for  phono- 
graph light  manufactured  by  the  Stuart 
Products  Corp.,  SOB  Washington  Blvd., 
Chicago,  111. 

FOOT-CANDLE.— A  common  unit  of  Il- 
lumination, representing  a  luminous  flux 
density  equal  to  that  produced  by  a  source 
of  a  standard  candle  on  a  plane  which  Is 
One  foot  distant  from  It  and  perpendicular 
to  the  rays  of  light  at  that  point.  The 
foot-candle  may  be  thought  of  as  the  den- 
sity of  the  light  flux  from  a  standard 
candle  at  a  distance  of  one  foot,  if  light 
Is  looked  upon  as  a  flow  or  flux  of  radiant 
energy  emitted  from  a  luminous  source. 
This  flux  density  or  illumination  Is  a  meas- 
ure of  the  light  that  the  surface  receives, 
but  not  o(  its  brightness. 

The  Illumination  of  a  point  on  a  plane 
one  foot  away  would  be  two  foot-candles 
(2  ft-cdl.).  If  a  concentrated  source  equal 
to  two  standard  candles  (2-candlepawer) 
were  used,  and  S  ft.-cdl.  If  a  6-cp.  source 


were   used.      If,    however,    the  puu._    ..   . 
moved    to    a    distance    of    2    ft.    and    the 
source  Is  still  one  candle,  the  same  " 
beam  of  light  falling  on   this  plane 


!    to 


*  the  a 


i  ft  c 


plane  1  ft. 
then  that  the  density  of  light  flux  at  thli 
point  Is  onlv  one-fourth  as  high  as  at  the 
first  point  or  the  Illumination  Is  >i  ft.-cdl. 
Similarly  at  3  ft.  it  would  be  1/9  ft.cdl. 
The  Illumination  in  foot-candles  Is,  there- 
by propol 


>  the  ca 


iourcc   end 
lepower  of 


"FOOT-CANDLE  METERS.— A  nortabl. 
Instrument  to  measure  the  Intensity  of  11 
lumination   In   foot 


not 

s  accurat 

rate  for  all  practl 

rminatlon 

_nd  for  checking  up  Installations  to  del 
mine  the  condition  of  the  lighting  equip- 
ment and  whether  the  Illumination  li 
ample.  The  Instrument  Is  plnc-d  upon  thi 
surface  of  which  the  llluminnt Ion  measure- 
ment is  desired.  The  operation  of  the  In- 
strument Is  very  simple.  It  contains  t 
lamp  within  the  box  which  la  maintained 
at  a  definite  voltage.  Indicated  on  a  small 
voltmeter,  bv  adjusting  a  small  rheostat. 
Dry  batteries  furnish  the  energy  for  the 
lamp.  A  screen  In  the  Instrument  Is  il- 
luminated bv  the  lamp  to  a  much  higher 
Intensity  at  one  end  than  at  the  otlH.r.  The 
Illumination  from  the  outside  source  I: 
Uniform  over  the  same  screen,  which  li. 
calibrated.  Closely  spneed  translucent  dot" 
on  the  scale  appear  brighter  at  one  end 
of  the  scale  than  at  the  other,  and  at  the 
point  where  the  Illumination  from  the  In- 
side and  outside  are  eoual  the  spots  are 
neither  brighter  nor  darker  thnn  the  white 
paper  scale.  This  point  then  gives  the  de- 
al red     Intensity    In    foot -call  dies    by    direct 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..    W..    Toronto,   Ont..   Can. 

Canadian    Weatinghonse    Co.,    Ltd.,    San- 

.  ford  &  Myler  Sta.  Hamilton,  Ont.,  Can. 
"Wcstlnghouse." 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Hnrrlson.  N.  J.  (See 
display  ndv.  paces  1272-1273.) 

IVANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  R71B  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.  on  pages  1288-1269.) 

Neln  Specialties  Division.  National  Lamp 
Works  of  G.  E.  Co..  Nela  Park,  Cleve- 
land,  Ohio. 

FOOT-O-SCOPE.— Trade  name  for  X-ray 
machine  manufactured  bv  the  X-Ray 
Fbot-O-Scope    Co..    Inc.,    100   Boylston    St.. 

FOOT-POUND.— A  foot-pound  is  the  unit 
of  work  In  the  English  system  of  units.  It 
equals  the  work  done  by  a  one-pound  force. 


lot -pound  of 
work  dona  In  a  second;  550  ft.-lb.-see.= 
1  horsepower- second  (hp-sec.) ;  198,000  ft- 
lb.-sec.=l  horsepower -hour   (hp.-hr.) 

FOOTE  BROS.  GEAR  &  MACHINE  CO. 
—213  N.  Curtis  St..  Chicago.  III.  Manu- 
facturer of  gears.  President  and  treasurer. 
J.  B.  Foote;  vice-president.  B.  Foote:  sec- 
retary,   G.    W.    Donaldson. 

FOOTE  MINERAL  CO.,  INC.— 107  N. 
19th  St..  Philadelphia,  Pa.  Manufacturer 
of  mineral  products.  Business  established 
1878.  President  and  general  manager.  W. 
M.  Foote;  vlce-prealdent.  H.  C.  Meyer; 
secretary  and  treasurer.  I.  M.  Mnckly. 
Factory,    Kensington,    Philadelphia.    Pa. 

FOOTE,  PIERSON  A  CO.,  INC.— 1SO-182 
Duane  St.,  New  York,  N.  Y.  Manufacturer 
of  (Ire  alarm  systems,  telegraph  and  tele- 
phone Instruments,  etc.  Business  estab- 
lished 1895.  President,  treasurer  and  gen- 
eral manager.  H.  G.  Plerson;  vice-presi- 
dent. Arthur  Towiuend ;  Secretary,  William 
R.  Stout;  sales  manager.  Malcolm  G.  Pier- 

FOOTLIGHTS,  STAGE.— Electric  Incan- 
descent lamps  mounted  In  receptacles  and 
these  in  outlet  boxes  or  Iron  or  steel  re- 
flecting troughs  or  boxing  along  the  front 
of  a  theater  stage  and  Just  below  tho  floor 
line,  so  arranged  as  to  Illuminate  the  scen- 
ery and  performers.  Special  rules  In  the 
National  Electrical  Code  govern  the  In- 
stallation of  such  lights  to  minimize  dan- 
ger of  Are.     The  lamps  are  frequently  ar- 


readlly   produt 
Manufacturers: 
Brumfleld    Electric   Sign   Co.,    18   7th   St., 


ICIBC 


Cal. 


ialle    St.,    Chicago,    III. 
Cregler     Electrical      Mfg.      Co.,      220     W. 

Ontario  St.,  Chicago,  III. 
Electrical     Products     Corp..     1128-34     W. 

16th  St.,  Los  Angeles,  Cal. 
Frlnk,   Inc.,  I.  P.,   289-43  10th  Ave.,  New 


erg.  J. 


.,  26  W.  46th  St.,  New  York, 


Kansas  City  Scenic  Co.,   1002  E.  24th  St., 

Kansas  City.  Mo. 
Liberty  Appliance  Corp.,  249  E.  43rd  St., 


born   St..   Chicago,    tit. 
NATIONAL   X-RAY    REFLECTOR   CO.. 
236    W.     Jackson     Blvd..     Chicago,     III. 
The  "X-Ray"  system  of  footlights   (gee 


insists    of   special  X-Ray 


"X-Ray"   Footllaht   Systi 


Sector  has  color  frame.  Wired  In  cir- 
cuits for  two,  three  or  four  colors, 
any  number  of  lights  per  color.  Built 
to  order  to  meet  structural  conditions. 
See  other  stage  lighting  entries  and 
adv.   page   1405— Adv. 

OVERBAGH  &  AIRES  MFG.  CO.,  411 
S.  Clinton  St.,  Chicago,   III. 

PETBRSON  CO.,  INC.,  CHARLES  J.. 
723-729    Fulton   St..    Chicago.    III. 

REFLECTOR  &  ILLUMINATING  CO., 
565  W.  Washington  St.,  Chicago,  III. 
"Ready- 2- Ins  tall." 

Standard  Mechanical  Equipment.  Co., 
2D20      Richardson     Ave.,      Dallas,      Tex. 


versal,"  "Kllegl." 
Western    Reflector  Co.,    1221   W.   Madison 

St..  Chicago,  III.     "Western." 
FOOT    WARMERS. — See    Warmers,    foot, 
Indoor;   Warmera,   foot,   outdoor,   for  traffic 

FORBES.— Trade  name  for  conduit 
threading  and  cutting  machines  manufac- 
tured by  the  Curtis  &  Curtis  Co..  188  Gar- 
den St.,  Bridgeport,  Conn. 

FORCE  ON  CONDUCTOR  IN  MAGNETIC 
FIELD. — When  a  current  -carrying  conduc- 
tor Is  in  a  magnetic  field  reaction  exists 
which  tends  to  force  the  conductor  out  of 
the  field.  This  force  is  F=B1I  dynes  if  B,  1 
and  I  are  expressed  In  C.  G.  S.  units.  B 
is  the  flux  density,  1  is  the  length  of  con- 
ductor In   the  magnetic  field,   and  I  Is  the 

FORCED  ALTERNATING  CURRENT. 
— An  alternating  .current,  the  frequency 
and  damping  of  which  are  equal  to  the  fre- 
quency and  damping  of  the  exciting  elec- 

FOREBAY.— A      fore  bay      In      connection 

with  water-power  plants  where  the  water 
wheels  do  not  draw  directly  from  the  canal 
or  penstock  Is  an  enlargement  of  the  canal 
leading  directly  to  the  racks  of  the  plant. 
Its  object  Is  to  provide  a  basin  of  sufficient 
volume  to  allow  tho  Incoming  water  to 
settle  quietly  and  enter  the  whafcla  smooth- 
ly and  without  eddy  swirls. 

FORBES  &.  MYERS.— 172  Union  St., 
Worcester,  Mass.  Manufacturers  of  elec- 
tric buffing,  polishing  and  grinding  ma- 
chines.      Business    established     1913.      Sole 


Ident,  Albert  Wehmeler;  vice-president, 
treasurer  and  general  manager,  L.  R. 
Brown;  secretary,   H.   E.  Mlze. 

FOREST  CITY  BIT  &  TOOL  CO.— 
Rockford,  111.  Manufacturer  of  auger  bits 
and   other   wood   boring  tools. 
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FOREST  CITY  PAINT  A  VARNISH  00- 
TH  E.— Cleveland.  Ohio.  Manufacturer  of 
insulating  saints.  President,  A.  D.  Joyce: 
vice-president  and  general  manager,  L.  F. 
Body. 

FORQ    MFG.   CO.,    PETER BO  Park   St., 

Somervllle,  Mass.  Manufacturer  of  ad- 
justable lighting  fixtures.  President  and 
treasurer,   H.   Forg. 

FORCINGS,     COPPER.— Copper    forging! 


ectlot. 


ictlor 


squired     In    power 


planl 


■ufacturers     of 


switchboard  fittings,  < 
not  equipped  to  make  copper  forglngs  and 
And  It  necessary  to  have  them  made  by 
other  manufacturers.  Certain  electrolytic 
and  furnace  processes  where  a  very  heavy 
current  density  la  required  also  use  copper 
forglngs  In  place  of  castings  for  terminal 


American  Forge  ft   Mfg.   Co.,    2433-41  W. 

48th  St.,  Chicago,  III. 
Billings   ft   Spencer  Co.,   The,   Hartford. 

Electric  Materials  Co.,  The,  North  East, 

Pa. 
Eureka  Co..   North  Bast,   Pa. 
Frasse    ft    Co..    Peter   H„   417    Canal    St. 

New  York,  N.  T. 
Kllborn    ft    Blahop   Co..    Chapel    ft    Lloyd 


MUTUAL  ELECTRIC  ft  MACHINE  CO., 
858  Fort  St.,  W.,  Detroit,  Mich.  (See 
display  adv.  page  1286.) 

Titanium  Bronze  Co.,  Inc.,  Sugar  ft 
Lafayette    Sts.,    Niagara  Falls,    N.   T. 

Williams    ft    Co..    J.    H„    187    Vulcan    St 


Buffalo. 


FORCINGS,     DROP Drop    forglngs    i 


making    these    forglngs   la    expensive    and 

-nanufacturera  who  do  not  have  oc- 

to  use  forglngs  very  often  would 
warranted  In  purchasing  the  equip- 
Thls  classification  is  therefore,  In- 
fo r  those  manufacturers  who  have 


Bearings  Co.  of  America,  The,  Harrlsburg 

*    College  Aves.,   Lancaster,    Pa, 
Bethlehem    Steel   Co.,    Bethlehem.    Pa. 
Bllllnga    ft    Spencer    Co..    The,    Hartford, 

Columbia    Machine    Works    &    Malleable 

Iron  Co..  Atlantic  Ave.  ft  Chestnut  St., 

Brooklyn.   N.   T. 

Frasse   A   Co..   Peter  H.,   417  Canal   St., 

Lakeside  Forge  Co.|  East  Lake  Rd.,  Erie, 


Pa. 


Co., 


Brld  esburg, 
Co.,     Akron. 


Philadelphia.  Pa. 
Whitman    ft    Ban 
Ohio.     "W  ft  B.' 
Williams  ft   Co.,   J.   H.,   187   Vulcan   St 

Buffalo.  N.  T. 
FORCINGS,  ELECTRIC  RAfLWAY.— 
Electric  railway  construction  requires  the 
use  of  many  special  forglngs,  both  In  the 
track  construction  and  construction  of 
trucks  and  cars.  The  forglngs  used  for 
track  work  are  described  under  Track 
work,  special,  which  see.  The  various 
types  of  motors  to  be  mounted  on  the 
trucks,  and  the  several  sizes  and  weights  of 
truck  for  the  varied  classes  of  service 
require  many  special  steel  forglngs.  As 
these  are  generally  purchased  by  all  but 
the  largest  operating  companies  for  repair 
purposes,  manufacturers  of  car  equipment 
generally  carry  a  stock  of  such  forglngs 
In  many  cases  It  may  be  desirable  to  have 
forglngs  made  nearby  to  avoid  the  delay 
of  shipment  from  a  distant  manufacturer. 
Manufacturers: 

AMERICAN  BRIDGE  CO.,  SO  Church  St 
New   York     N.   Y.      (See   display   adv. 
page  12S7.) 
American  Manganese  Bronze  Co..  Holmes- 
burg       Junction,       Philadelphia,       Pa. 
(bronie)     "Spare's." 
Bethlehem   Steel  Co..  Bethlehem,   Pa. 
Blakeslee  Forging  Co.,  Plantsvllle.  Conn. 
Bonney  Vise  ft  Tool  Works.   Inc.,   Allen- 
town.    Pa. 


Columbia  Machine  Works  ft  Malleable 
Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St., 
Brooklyn,    N.    Y. 

Electric  Materials  Co.,  The.  North  East. 
Pa. 

Harley  Co.,  The,  Page  Blvd..  Springfield, 

Mueller  Mfg.    Co..    Ltd..    W.    H.,    Samla, 

Ont..   Can. 
Newhall  Chain  Forge  ft  Iron  Co.,  SO  West 

St.,  New  York.  N.  Y. 
Standard  Forglngs  Co.,  The.  Railway  Ex- 
change  Btdg..   Chicago,   111. 
Standard  Steel  Works  Co.,  500  N.  Broad 

St.,  Philadelphia,  Pa. 
Strleby  ft   Foot   Co.,    Newark,   N.  J. 
Whitman     ft    Barnes    Mfg.     Co.,    Akron, 

Ohio.  "W  ft  B." 
FORCINGS,  STEEL,  MISCELLANEOUS. 
—This  class! fleat Ion  Is  Intended  to  cover 
any  miscellaneous  forglngs  that  might  be 
required  In  the  construction  or  repair  of 
electrical  equipment  or  power  plant  appa- 
ratus. Many  users  of  such  equipment  do 
not  have  facilities  for  making  forglngs  and. 
especially  In  the  case  of  repairs,  find  It 
necessary  to  have  them  made  by  manu- 
facturers who  make  a  practice  of  this, 
rather  than  to  await  the  arrival  of  a  new 
part  from  the  original  manufacturer  If  he 
Is  located  at  a  great  distance.  In  build- 
ing equipment  In  which  forglngs  form  a 
minor  part  It  Is  often  of  advantage  to  have 
these  made  hy  specialists  in  this  line  In- 
stead of  establishing  a  forge  shop  that 
would  be  kept  busy  only  a  small  part  of 
the   time. 

Manufacturers: 

Brie  Forge  ft  Steel  Co..  Brie.  Pa. 
Hammond   Steel  Co.,   Inc.,  The.   2600  Mil- 
ton   Ave..    Syracuse,    N.    Y. 
T-nnz    ft    Sons,    Mathew.    Pittsburgh.    Pa. 
Pennsylvania      Forge      Co..      Brloosburg, 

Philadelphia.    Pa.      (die    blocks,    etc.) 
Standard   Steel  Works  Co..   BOO  N    Broad 

St..  Philadelphia.  Pa.     "Standard." 
FORKS.     INSULATE  D.— These     are 
wrought  iron  forks  designed  to  hold  a  por- 
celain   spool    type    Insulator    between     the 
prongs.      They    are    for    use    on    a    pole    or 
building  to   Insulate   these  structures   from 
the  suspension  wire  or  cable.     The  fork  is 
provided  with  holes  to  be  attached  bv  bolts, 
or  a  holt  or  lag  screw  is  frmanentlv  at- 
tached to  the  fork  itself.     They  are  called 
either    insulated    or    Insulator    forks. 
M  s  n  ufacturers: 
Hopewell    Insulation    ft    Mfg.     Co..    Inc.. 

Hopewell.  Va. 
HUBBARD  &  CO..  8301  Butler  St.,  Pitts- 
burgh.  Pa.      "Hubbard." 
Joslvn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington   St..    Chicago.   111. 
Monarch     Electric    Co..     Ltd..     St,     Law- 
rence ft  Waterman  Sts.,   St.   Lambert. 
Que..   Can. 
Slater  Co..  Ltd..  N..  34  Sydney  St..  Ham- 
ilton,  Ont..   Can.      "Peircp." 
WKSTTNG  HOUSE    ELKHTRIC    *    MFO. 
CO.,  East  Plttshurirh,  Pa.     (See  display 
adv.    pages    1395-1402.) 
FORKS.      RAISING.— Raising     forks     are 
tools  used  In  overhead  line  construction   In 
raising    and    setting    wooden    poles.      Thev 
consist    of    a   heavy    forged    iron    U-shaped 
fork  on  the  end  of  a  long  wooden  pole  or 
handle.     The    fork    flts   around    the  pole   to 
be    raised    and    Is    usually    prevented    from 
turning   or   slipping   hv    a   small    pike    that 
Is    placed    right    at    the    top    of    the    long 
handle.    In   the  center  of   the   fork.      These 
tools  are  used  both  In  raising  and  bracing 
the  pole;  the"  are  a  safer  type  of  too!  than 
what  are   called    pike  poles. 
Manufacturers 

Meckel.   Fred   L..  9-13  E.   13th   St..   Chi- 
cago,  111. 
OSWKOSH     MFG.     CO..     Oshkosh.    Wis. 
"Oshkosh."        (See      display     advertise- 
ment on  page  1253.) 
FORKS,    TROLLEY.— Trolley    forki 
trolley 

FORKS,  TUNING.— Tuning  forks,  both 
electromagnet  I  cally  operated  and  freely 
vibrating,  are  used  for  laboratory  and  ex- 
perimental work  and  for  timing  operations 
or  speed  of  rotation.  Forks  of  various 
lengths  and  weights  may  be  made  to  vi- 
brate at  different  periods  or  frequencies, 
which  may  be  very  accurately  determined 
and    produced.      By    using    an    clectramag- 

sound  or  uniform  rate  of  Interruptions  of 
an  electrical  contact  may  be  produced.  For 
timing  the  speed  of  rotation  of  a  motor  or 
other  apparatus  a  small  disk  having  a  cer- 
tain number  of  alternate  black  and  white 
spots  Is  driven  by  the  motor.    Shutters  are 


lonjy  called    harps.      See  Harps, 


placed  on  the  ends  of  the  fork  with  a  slot 
parallel  to  the  sides  of  the  fork.  When  the 
two  shutters  come  together  so  that  the 
spots  line  up  the  rotating  disk  may  be 
viewed  through  them.  When  the  speed  of 
the  disk  bears  the  proper  relation  to  the 
natural  period  of  the  fork  the  spots  viewed 
through  the  slots  will  be  very  distinct  and 
win  appear  to  stand  still.  This  is  called 
the    stroboscope    method    of   speed   adjust- 

Manufactureri: 

Deagan,    Inc.,    J.    C-.    1770    Berteau   Ave., 
Chicago.  111. 

Standard    Scientific    Co..    9    Barrow    St., 
New  York,  N.  Y. 

FORM. FACTOR.— The  form-factor  of  an 
alternating  wave  Is  the  ratio  between  the 
effective  and  average  values.  For  sine 
waves   the   form-factor  Is  0.707/0.616=1.11. 

FORMICA  INSULATION  CO.,  THE— 
Cincinnati,  Ohio.  Manufacturers  of  Insu- 
lating material.  Business  established  1913. 
President,   H.  A.   Faber;   vice-president,   D, 

J.  O'Conor;  secretary,  D.  E    "   ' 

office  and  factory,  4614   Sp 

Cincinnati,  Ohio.  Branch  o 

St.,  New  York,  N.  Y.;  9  S.  Clinton  St., 
Chicago,  III.  Sales  representatives,  B.  M, 
Wolcott.  1042  Granite  Bldg.,  Rochester.  N. 
Y.;  G.  A.  Morrell,  410  Eichange  Bldg., 
Cleveland,  Ohio:  J.  L.  Gruber,  419  Ohio 
Bldg.,  Toledo.  Ohio;  Sperry  ft  Bittner,  4zl 
First  Ave.  Bldg.,  Pittsburgh,  Pa.;  Hermans 
Griffith  Co.,  Sheldon  Bldg.,  San  Francisco, 
Cai. 

FORMING  BLOCK.— A  block  or  fixture 
on  which  the  conductors  of  a  cable  are 
formed  before  being  connected  to  their 
terminals.  It  refers  particularly  to  tele- 
phone cables,  where  the  separate  conduc- 
tors are  formed  cut  uniformly  and  com- 
pressed and  laced  together  so  as  to  remain 
In  position  and  occupy  as  little  space  as 
possible.  It  Is  a  process  used  especially 
on  a  multiple  switchboard  for  connecting 
the  Jacks  of  different  positions  together. 

FORMING     OF     BATTERY     PLATES 

The  process  of  electrochemically  convert- 
ing partially  completed  storage- battery- 
plates  Into  finished  plates.  In  the  case  of 
pasted  lead  plates  this  Is  done  by  charg- 
ing them  after  the  paste  has  set,  as  anodes 
or  cathodes  In  dilute  sulphuric  acid,  thus 
changing  them  directly  Into  positive  and 
negative  plates  after  a  long,  low -rate 
charge.  In  the  case  of  electrochemically 
formed  or  Plante  plates  the  plates,  after 
being  prepared  to  present  a  large  metal- 
lic lead  surface,  are  used  as  anodes  In  an 
electrolytic  bath  of  dilute  sulphuric  acid 
to  which  some  oxidising  agent,  such  as 
nitric  acid,  has  been  added.  This  forms 
the  lead  surface  Into  peroxide  of  lead,  or 
positive  active  material.  Those  plates  that 
are  to  be  used  as  negatives  are  reversed 
by  charging  as  cathodes,  when  they  are 
ready  to  be  assembled  with  the  positives 
as  a  complete  element.  By  some  the  word 
"forming"  is  restricted  to  the  electro- 
chemical conversion  of  the  latter  or  Plants 
type  of  plates.    Also  see  Batteries,  storage. 

FORMS,  COIL  WINDING  AND  SHAP- 
ING.—Armature  coils,  Held  colls  for  motors 
and  generators,  transformer  colls  and  mag- 
net colls,  etc.,  are  alt  wound  to  have  a 
definite  form  and  uniform  size.  This  la 
accomplished  generally  by  using  forms 
which  are  adjustable  to  a  certain  extent 
so  that  colls  of  various  slues  and  shapes 
may  be  wound  on  the  same  form.  For 
giving  the  coll  the  desired  shape  after 
winding  they  are  sometimes  provided  with 
clamping  devices  that  will  give  a  particu- 
lar twist  to  the  end  turns.  In  the  case  of 
armature  colls,  or  will  give  other  desired 
slight  changes  In  shape. 

Manufacturers: 


Star 


,   Md.     "Standard -Baltimore." 


FORT  ATKINSON.— Trade  name  for 
motor-driven  ice  cream  freezers,  milk  bot- 
tle washers  and  electric  milk  and  cream 
pumps  manufactured  by  the  Creamery 
Package  Mfg.  Co.,  Bl-7  W.  Klnile  St.,  Chi- 
cago,   111. 

FORT  DEARBORN.— Trade 
farm  lighting  plants  manufacti 
Fort  Dearborn  Mfg.  Co.,   Sterlli 

FORT  DEARBORN  MFG.  CO— Sterling, 
111.  Manufacturer  of  farm  lighting  plants. 
Branch  office,  1212  1st  National  Bank  Bldg., 
Chicago,    111. 


1  by  the 


ified   Mfg.  Co..    14th  ft  Agnes  £ 


ooglc 


E  M  F  ELECTRICAL  YEAR  BOOK 


FORT-IFIED  MFQ.  CO.— 14th  ft  Agnes 
Sta..  Kansas  City.  Mo.  Manufacturer  or 
electric  heating  devices.  Business  estab- 
lished 1918.  President.  George  W.  Foster; 
vice -president  and  treasurer.  James  N. 
Foster;  secretary  and  general  manager. 
Alexander  Swan.  Sales  representative. 
Llnograph  Co.,  Davenport.  Iowa. 

FORTIER  ELECTRIC  MFQ.  CO.— Tulsa, 
Ok  la.  Manufacturer  of  electric  washing 
machines.  President.  W.  N.  Sill;  vice- 
president.  G.  W.  Moore:  secretary  and  gen- 
eral manager,  U.  D.  Fortier;  treasurer,  G. 
M.    Schick. 

FORT  WAYNE  ENGINEERING  A  MFG. 
CO.,  INC.— Fort  Wayne,  Ind.  Manufactur- 
er of  electric  pumps,   air  compressors  and 


rollers   therefor.     Main  c 
i    StB., 


Fort 


Ind.  Branch  office,  196  High  St.,  Boston. 
Mass.;  310  1st  St.,   N.,  Minneapolis,   Minn. 

FOSKETT  CO.,  INC.,  THE.— Port  Jervls, 
N.  Y.  Manufacturer  of  illuminating  glass- 
ware. President,  John  J.  Foskett.  Branch 
office.    59    E.   Adams   St..   Chicago.   III. 

FOSSTO  N-CARPENTER  CO.  —  4  7  3 
Cleveland  Ave,.  N..  St.  Paul.  Minn.  Manu- 
facturer of  electric  washing  machines. 
President,  K.  B.  Birkla.mli  vice-president, 
A.  T.  Wherry;  secretary,  A.  H.  Boss- 
hardt;    treasurer  and   general   manager.    S. 


N.    Sore 


FOSTER.— Trade  name  for  superheaters 
and  economizers  made  by  the  Power  Spe- 
cialty Co.,  Ill  Broadway.  New  York,  N.  T. 

FOSTER  ENGINEERING  CO.— Newark. 
N.  J.  Manufacturer  of  feed  water  regu- 
lators, air  compressor  governors,  steam 
pressure  regulators  and  valves.  Business 
established  1890.  President.  R.  C.  Ander- 
son; vice-president,  Charles  Hayden;  gen- 
eral manager.  C.  A.  Olson;  sales  manager, 
Charles  ft.  Emerson.  Branch  offices.  712 
Harrison  Bldg..  Philadelphia.  Pa.;  1814  E. 
40th   St.,    Cleveland,   Ohio. 

FOSTORIA.— Trade  name  for  Incandes- 
cent lamps  manufactured  by  the  Fostorla 
Incandescent  Lamp  Division.  National 
Lamp  Works  of  General  Electric  Co.,  Fos- 
torla, Ohio. 

FOSTORIA  INCANDESCENT  LAMP 
DIVISION.  NATIONAL  LAMP  WORKS 
OF  GENERAL  ELECTRIC  CO.— Fostorla, 
Ohio.  Manufacturer  of  Incandescent  lamps. 
H.  H.  Geary,  general  manager. 

FOUCAULT  CURRENTS.— The  older 
name  for  stray  currents  which  are  liable 
to  be  set  up  within  any  conducting  mater- 
ial of  any  apparatus  In  which  an  alternat- 
ing magnetic  flux  Is  present.  They  are 
now  usually  referred  to  as  "eddy  currents." 
which  see,  but  were  formerly  called  Fou- 
cault  currents  in  honor  of  the  French 
scientist  by  that  name  who  was  one  of  the 
first  to  notice  and  investigate  their  pres- 

FOUNTAINS.  ELECTRIC,  INDOOR  OR 
SMALL      TYPES,      COMPLETE.— Small 

fountains  for  ornamental  use  Indoors,  while 
not     used     extensively,     are     occasionally 


i   restaurants,   hi 


in 


eslder 


Many  of  the 
nected  to  a  water  supply,  but  have  a  small 
electric  pump  which  throws  the  water  con- 
tinuously over  an  illuminated  dome.  Va- 
rious color  effects  within  the  dome  are 
sometimes  obtained  by  using  a.  flasher  or 
by  slowly  rotating  colored  lights  within 
It.  Such  smaller  fountains  are  made  to 
mount  on  a  pedestal  or  stand  or  directly 
on  a  table. 

Manufacturers: 

Darlington  Electric  Co..   123  N.  Jefferson 


H.    Chicago,  III. 

Randall  Co..   A.  L..   180  N.  Wabash 
Chicago,  III.     "Randall." 

FOUNTAINS,       ELECTRIC,      Ol 

AND  OTHER  LARGE  TYPES,  LIGHi. 
INO  AND  PUMPING  EQUIPMENT  FOR. 
—Fountains  of  this  nature  vary  in  siie 
from  those  Installed  in  amusement  parks 
and  gardens  and  upon  lawns  to  very  large 
fountains,  such  as  those  in  the  Place  de 
la  Concorde,  Paris.  In  general  unless 
ample  water  pressure  Is  available,  the 
water  Is  thrown  up  over  the  basin  by  an 
electrically  driven  pump.  The  illumina- 
tion Is  effected  by  lamps,  either  Incandes- 
cent or  arc,  and  reflectors.  The  co.ur 
changes  are  produced  by  gelatine  color 
screens  mounted  In  rotating  frames  which 
In  some  instances  are  moved  by  a  motor- 
driven   color   changer.      The  water  streams 


can  usually  be  varied  In  number.  In  height 

and  to  a  certain  extent  in  their  spread,  so 
that  when  combined  with  varicolored  light- 
ing a  large  variety  of  pleasing  effects  can 
be  produced. 

FOUR  B.— Trade  name  for  dry  batteries 
manufactured  by  the  L.  S.  Brach  Mfg. 
Co.,    127-129    Suseex    Ave..    Newark,    N.    J. 

400.— Trade  name  for  electric  forge  blow- 
ers manufactured  by  the  Champion  Blower 
&  Forge  Co..  Lancaster,  Pa. 

FOUR- IN-ONE— Trade  name  for  Indus- 
trial lighting  units  manufactured  by  L. 
Plaut  ft  Co..  431  E.  23rd  St.,  New  York, 
N.    Y. 

4  IN  1.— Trade  nanus  for  draft  gages 
manufactured  by  the  Precision  Instrument 
Co.,    21   Halsey    St.,    Newark,    N.   J. 

FOUR  LEAF  CLOVER. — Trade  name  tor 
exhaust  fans  manufactured  by  the  Cen- 
trifugal Fan  Co.,  9-18  17th  Ave..  Newark. 
N.  J. 

FOUR  LEAF  CLOVERS.— Trade  name 
for  ventilating  systems  manufactured  by 
the  Newark  Cornice  &  Skylight  Works.  9- 
IB    17th    Ave.,    Newark.    N.    J. 

FOWLER  LAMP  A  MFG.  CO.— 61  E. 
24th  St..  Chicago,  111.  Manufacturer  of 
floodlights,  spotlights  and  special  electric 
lamps.      President    and    treasurer,    H.    N. 


I    of  c 


T!PIet 


mtator 


FOXBORO    CO.,     INC..     THE.— Fo: 

Mass.  Manufacturer  of  Indicating  and  r. 
wording  Instruments.  Business  establish! 
I90S.  President  and  general  manager,  1 
3.  Bristol;  vice -president,  W,  W.  Patrlcl 
lecretary^B.    H.   Bristol ; Jreasu re r,    E.    J 


N.    Y.;     Monadnock    Block,     ChlcagL.      

Stock  Exchange  Bldg.,  Philadelphia.  Pa.; 
Brown  Marx  Bldg.,  Birmingham,  Ala.; 
Park  Bldg.,  Pittsburgh.  Pa.;  Railway  Ex- 
change Bldg.,  St.  Louis,  Mo,;  4fil  Market 
St.,  San  Francisco,  Cal.;  Oklahoma  Gas 
Bldg.,  Tulsa,  Okla.;  Union  Bldg..  Cleve- 
land, Ohio.  Sales  representative.  Peacock 
Bros.,  179  Delorimler  Ave.,  Montreal, 
Que.,  Can. 


lanufactured    by    Footu    ..  ,»     ,_.,. 

OC    160-162    Duane    St.,    New  York.   N.   Y. 
F.   P.  SARGENT.— Trade   name  for  line- 


factored  by  James"  f£  Biddlc!   lili-U  JixSh 
St.,  Philadelphia,  Pa. 

FRAIM-SLAYMAKER   HARDWARE   CO. 

—Lancaster.  Pa.     Manufacturer  of  automo- 
bile and  other  locks.     Business  established 


Walter     E. 
Slaymaker; 


esldent 


John  M.  Kendlg; 
Liuaourer  arm  aaies  manager.  Henry  H. 
Hanton.  Main  office  and  factory,  lit  St., 
West  End  Ave.  and  2nd  St.,  Lancaster,  Pa. 
Branch  office  and  warehouse.  113  Cham- 
hers  St.,  New  York.  N.  Y.  District  offices, 
HlffRiiiH  Bldg-  I. on  Aneclf's,  Cal.;  512  Con- 
federation Life  Bldg.,  Winnipeg.  Man.. 
Can.!  W*l  College  Ave..  Indianapolis,  Ind.; 
713  Chestnut  St..  St.  Louis.  Mo.  Sales 
representative,  John  H.  Graham  &  Co..  113 
Chambers   St.,   New   York.   N.   Y. 

FRALEY.— Trade  name  for  electric  vi- 
brators manufactured  by  Schunck  ft  Ogg, 
236  Canal  St.,  New  York,  N.  Y. 

FRALICK  &  CO..  S.  R.— 16  S.  Clinton 
St..  Chicago.  111.  Manufacturers  of  con- 
duit fittings  and  wiring  devices.  Business 
established  1907.  President.  Syles  R.  EVa- 
ll«kl  vli-r- president,  W.  C.  Duncan;  sec- 
retary. E.  W.  Ostrom;  treasurer,  S.  R. 
Prulick;  sales  manager.  M.  E.  Flaherty. 
Factories.  Chicago,  111,;  Cleveland,  Ohio; 
Philadelphia,   Pa. 

F RAM BERG  ft  CO.,  H.  A.— 24  S.  Clin- 
ton St..  Chicago,  III.  Manufacturers  of 
lighting  fixtures.  President,  H.  A.  Fram- 
bcrg;    vice-president,    Charles   Collins;   sec- 

tary_and_  treasurer, __C.     A.     Framberg; 


.   H.   ( 


FRAME  OF  ELECTRICAL  MACHINE. 
—The  stationary  Iron  structure  of  a  gen- 
erator or  a  motor,  not  Including  the  wind- 
ing.    Thus,   a  given   frame  may  be  wound 


FRAMES  AND  SUPPORTS  FOR  ELEC- 
RIC  SIGNS,— These  are  generally  steel 
t  made  largely  of  angle  and  channel 
In    signs    that    merely    have    large 

and  figures  on  them.  In  order  that 

he  sign   will   be  effective  during  the  day 

he    letters    or   design    will    stand   out 


also 


j   the 


exposure  to  wind.     For  strength   t 

stand  sleet  and  wind  pressures  the  frames 

must  be  securely  riveted  or  bolted  togeth- 


slgn  Is  mounted  on  a  roof,  in  front  or  along 
the  face  of  a  building,  or  rests  on  the 
box  or  plate  signs 


.     Theframi.„.. .    , ...... 

almost  Invariably  forma  an  integral  part  of 
the  sign   and    the   whole   complete  outfit   Is 
furnished    by    the    sign   manufacturer. 
Manufacturers: 
Enameled   Steel   Sign   Co..   190   N.   State 

St.,   Chicago.  111. 
Luminous  Sic-n  Sales  Corp..  431   S.  Dear- 
horn  St.,  Chicago,  HI, 
FRAMES    FOR     LAMP    SHADES.— Wire 
frames    are    used    for    making    many    silk, 
parchment,    and    other   similar  fabric   lamp 
shades,  to  maintain  the  shape  of  the  shade. 
Steel  wire  Is  generally  used  and  It  Is  bent 
to   the   proper  shape,    carefully  braced   and 
twisted  together.     The  silk  or  other  cover- 
ing, together  with  the  fringe  or  tassels  are 
then  placed  on  It  and  secured  to  the  wire. 
Manufacturers: 
Adtustable    Fixture    Co..    The,    62    Mason 

St..   Milwaukee.  Wis. 
Art  Metal  Works,   Aronson   Sq.,    Newark, 

N.    J. 
'Atlas  Iron.  Wire  &  General  Metal  Works-, 
816-817    Queen    St.,    W..    Toronto,    Ont., 
Cnn. 
Caldwell    *    Co..    Inc..    Edward    F..    3S-40 

W.   16th  St..  New  York.   N.  Y. 
Caldwell    Electric   Corp..    1002   N.    Market 

St..  Champaign,  III. 
Dnllmer  Mfg.  Co.,  T.  C,  9  W.  Kinxle  St., 

Chicago.  III. 
Modern    Wire   Specialty   Co..    Inc..    334   S. 

Wabash   Ave,,  Chicago.   III. 
Tlr-lwrhke    ft    Rons.     J.    B..    U4-116    E. 

WasMncton    Ave.,    Jackson.    Mirh. 
Union   Wire    rTame   Co..   931    W.   20th   St.. 

Chicago,   III. 
FRAMES,    HACKSAW.— Steel    frames    In 
the    shape    of    three   sides    of   a   rectangle, 
the   fourth   side   being  open   for   the    Inser- 
tion   or    hacksaw    blades.      An    adjusting 
screw  for  tightening  the  blade,  and  a  han- 
dle    for     operating    are     attached     to     the 
frame.     (Also  see  Hacksaws,  hand.) 
Manufacturers: 
Atkins   A   Co..   E.   C.    402   S.    Illinois   St., 

Indianapolis.    Ind. 
D I  »aton     ft    Sons.    Inc..    Henry,     Tacony, 

PhilncVIphla,   Pa.      "Dtsston." 
Goodell-Pratt  Co.,   Greenfield,   Mass. 
Mill-rs    Falls    Co.,     Millers    Falls,     Mass. 

'■Millers  Falls." 
Union  Hardware  Co,,  Torrlngton,  Conn. 
FRAMES  FOR  MANHOLES.— These  are 
heavy  castings  used  In  the  top  of  a  man- 
hole to  provide  an  entrance  to  the  chamber. 
They  are  made  In  both  round  and  rec- 
tangular form  and  in  two  or  three  sties. 
The  round  frames  have  an  opening  about 
MM  ins.  In  diameter  and  the  rectangular 
from  22x21  Ins.  to  28x32  Ina.  The  frames 
lually  about  8  Ins. 
set  flush  with  the 
.-,  _  recess  Into  which 
__  the  bottom  of  this  up- 
right Is  a  wide  flange  with  reinforcing  ribs 
running  to  the  upright.  The  flange  rests 
on  and  is  supported  by  cross  beams,  usual- 
ly angle  Irons   which  form  the  top  of  the 


nufacturefa: 

I  ft  Co..  B.  S.,  31  Union  So...  New 
York,   N.   Y. 
Bosworth-Ard    Machine    *    Foundry    Co., 


Cher 


'o.,   Cherry  Tree, 


Fremont   Foundry   ft   Machine  Co.,   Fre- 

MAI.l.KTT  IRON  WORKS.  Harvey.  III. 
"Hiillett."  (See  display  advertisement 
on  page  1254.) 

Keystone  Iron  &  Steel  Works.  2931  San- 
ta Fe  Ave.,  Los  Angeles,  Cal. 

S.  E.  T.  Valve  &  Hydrant  Co..  60  Church 
St.,  New  York.  N.  Y.      "S.  E.   T  " 

Smyser-Royer  Co.,  York,  Pa. 


3gle 
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FRAMES,  POLE  OR  TOWER  EXTEN- 
SION.—Steel  polea  and  towers  used  In 
power  transmission  and  distribution  lines 
are  made  In  certain  standard  lengths.  Very 
often  an  Irregular  contour  or  the  ground 
over  which  the  line  la  being  built  requires 
the  uae  of  some  polea  or  towers  that  are 
of  greater  length  than  the  standard,  and 
instead    of    having    these    made    specially. 


n  tram.. 
similar 


The 


ision; 


length.  Extension  frames  are 
made  In  atandard  lengths  also,  such  as  5 
or  10  ft 

Manufacturers: 

Hull  &  Co..  S.  W.  372B  Prospect  Ave., 
Cleveland.  Ohio. 

FRAMES,  TELEPHONE  DISTRIBUT- 
ING.—Iron  or  steel  frameworks  used  in  a 
telephone  exchange  having  an  arrangement 
of  terminals  or  terminal  blocks  to  permit 
any  line  on  one  aide  to  be  connected  to 
any  line  on  the  other  side.    The  permanent 


trlbutlng  frames,   as  follows: 

Main  Distributing  Frame— (Abbreviated 
MDF).  A  distributing  frame  In  the  cen- 
tral offlce  between  the  Incoming  subscrib- 
er  lines   and   the   switchboard.      It  permits 


er  moves  and  thereby  has  a  new  line,  he 
may  still  keep  hla  old  number,  unless  he 
moves  out  of  the  region  o(  his  old  central 


the  subscribers'  multiple  Jac 
-- ' —  * — ""i,  and  permits  ■■ 


s  be  t ween 


give  flexibility  to  the  trunklng. 
Manufacturers: 
American  Electric  Co.,  6*01  a.  State  St. 

Chicago.  HI. 
Cook  Electric  Co..   900-10  W.  Van  Buren 

St..    Chicago.    11L      "Cook." 
KELLOGG  SWITCHBOARD  A   SUPPLY 
CO.,  Adams  A  Aberdeen  Sts.,  Chicago. 
III.       (See    display    advertisement     on 
page   1117. ) 
Reliable   Electric   Co.,   3146   Carroll  Ave., 

Chicago,  III.     "Reliable." 
Strom  berg -Carlson    Telephone    Mfg.    Co., 
1050  University  Ave.,  Rochester,   N.  T. 
Western    Electric    Co.,    Inc..    196    Broad- 
way, New  York,  N.  Y. 
FRANCE    MFG.   CO.,   THE.— 10325   Berea 
Rd..     Cleveland,     Ohio..      Manufacturer     ol 
battery      charging     equlpi 

remagnet" ' 

Insulated 

lished  1916.  President,  Lestei 
vice-presidents.  Merle  C.  Fran 
Ranney  j     secretary,     treasure) 


FRANCO.— Trade  name  for  flashlights 
manufactured  by  the  Franco  Electric  Corp., 
Franco  Bldg.,  Brooklyn.  N.  Y. 

FRANCO  ELECTRIC  CORP.— Brooklyn. 
N.  Y.  Manufacturer  of  storage  and  dry 
batteries.  Incandescent  lamps,  reflectors, 
automobile  testers,  etc.  President.  C.  Hu- 
bert; v lee -president,  J.  Block;  treasurer, 
W.  Hakes;  sales  manager.  H.  B.  Parke. 
Main  offlce,  Franco  Bldg.,  Brooklyn,  N.  Y. 
Factories.  Brooklyn.  N.  Y.,  St.  Marys,  Pa. 
Branch  offices,  648  Washington  Blvd.,  Chl- 

FRANKEL  CONNECTOR  CO.,  INC.— 
Hudson  A  Vestry  Sta.,  New  York.  N.  Y. 
Manufacturer  of  solderlesa  electrical  con- 
nectors, testing  clips  and  spark  plugs.  Busi- 
ness established  1314.  President.  Harry 
Frankei;  vice- president  Charles  Frankel; 
secretary  and  treasurer,  Ferdinand  Frank- 
el. Exclusive  distributor  of  solderlesa  con- 
nectors. Westlnghouse  Electric  &  Mfg.  Co., 
East  Pittsburgh,   Pa. 

FRANKEL  DISPLAY  FIXTURE  CO.— 
17T-17S  Hudson  St.,  New  York.  N.  Y.  Man- 
ufacturer of  display   fixtures. 

FRANKEL    LIGHT    CO.— 5018   Woodland 
Ave..     Cleveland,     "*"' 
lighting  fixtures, 

lighting  specialties  and  metal  spinnings. 
President,  Harry  Frankel;  vice-president 
and  treasurer.  David  Frankel;  secretary  T. 
Woodward;  general  manager.  A.  Peskln; 
sales  manager,  Edward  J.  Ruth. 

FRANKEI  I  IT..— Trade  name  for  light- 
ing fixtures  manufactured  by  the  Frankel 
Light  Co.,   501*  Woodland  Ave.,  Cleveland, 


FRANKFORD        LIGHTING        FIXTl 
MANUFACTURERS.— 4273-76    Fran  k  f  . 

Ave..    Philadelphia,    Pa.      Manufacturer. 
■■-'-■'--    ■=--■ -       Partnership,    Abra 


Stel 


negative,    and    offered    as    his    explanation 
what   Is  called  the   "one-fluid   tlieiry." 

In  1753  Franklin  was  appointed  post- 
master-general  tor  the  Colonies.  The  ques- 
tion of  taxing  the  proprietary  estates  in 
Pennsylvania  for  the  defense  of  the  prov- 
ince from  the  French  and  Indians  had  as- 
sumed such  an  acute  stage  in  1757  that 
the  Assembly  decided  to  petition  the  king 
upon  the  subject  and  Franklin  was  select- 
ed to  present  the  petition.  The  remainder 
of  his  life  was  practically  spent  In  diplo- 
matic service  of  the  colonies  and  of  the 
newly  organized  United  States. 


arly    trying 


years  proved  of  incalculable  vi 

FRANKLIN   COTTON   MILL   CO.— N.   E. 

Cor.  Plum  A  Charles  Sts.,  Cincinnati,  Ohio. 
Manufacturer  of  power  transmission  belt- 
ing. Business  established  1875.  President. 
T.  C.  Pearce;  vice-president.  J.  Merrill 
Wright;  secretary  anil  treasurer,  H.  L. 
Hathaway. 

FRANKLIN  DIE-CASTINQ  CORP.— 
Magnolia  &  GlITord  Sts.,  Syracuse.  N.  Y. 
Manufacturer  of  die-cast  parts.  Business 
established  1893.  President,  H.  L.  Frank- 
lin;   vice-president   t 


slon  specialties  made  by  the  Electrical  D 
irelopment  &  Machine  Co.,  221  N.  13rd' S 
Philadelphia,  Pa. 

FRANKLIN.— Trade  name  for  lllumlni 
Ing  glassware  manufactured  by  fJUUndn 
Sons,  Inc.,  Tacony  St.,  Philadelphia,  Pa. 

FRANKLIN.— Trade    name    for    battery 
sines  manufactured  by  the  Grasselli  Chi 
leal  Co.,  Cleveland,  Ohio. 

FRANKLIN.— Trade  name  for  wt... 
tube  boilers  manufactured  by  the  Nagle 
Engine  &  Boiler  Works,  Erie,  Pa. 

FRANKLIN.— Trade  name  for  electrk 
blueprint  drying  machines  and  enlarging 
lanterns  manufactured  by  Williams,  Browr 
A   Earle,    Inc.,    918    Chestnut   St.,    Philade] 

FRANKLIN,    BENJAMIN.— An   American 

statesman,   scientist,   and   author,   born  at 

,„      Boston.  Mass.,  1706.  and  died  at  Phtladel- 

electric  soldering  Irons  and      Phla-  Pa-  ln  "90.     After  a  year  or  more  at 

—  i ess    estab-      candle  making  in  his  father's  shop,  he  was 

-     -  apprenticed    to   his  brother,    a   printer  and 

founder  ln  1711  of  the  New  England  Cour- 
ant.  Franklin  published  many  of  his  arti- 
cles In  this  paper  anonymously.  He  quar- 
reled with  bis  brother  and  left  his  employ. 
He  then  made  his  way  first  to  New  York 
City,  then  In  October,  1723,  to  Philadelphia 
and  in  1724  to  England.  He  returned  to 
Philadelphia  in  1716.  In  1729  Franklin 
founded  the  Pennsylvania  Gazette  and  In 
1731  he  established  In  Philadelphia  one  of 
the  earliest  circulating  libraries  in  Ameri- 
ca, ln  1712  he  published  the  first  or  the 
"Poor  Richards'  Almanacks"  under  the 
pseudonym  of  Richard  Saunders,  and  for 
twenty-five  years  these  were  Issued  with 
remarkable  success.  In  1736  he  became 
clerk  of  the  General  Assembly,  and  the 
next  year  he  was  appointed  postmaster  for 
Philadelphia.  About  this  time  he  organ- 
ized for  tbe  city  a  police  force  and  a  Are 
company. ,  He  establiahed  the  academy 
which  has  developed  into  the  present  Uni- 
versity of  Pennsylvania.  In  1741  he  In- 
vented the  Franklin  stove,  which  had  the 
same  principle  as  the  hot  air  furnace.  In 
1740  he  took  up  the  study  of  electricity, 
when  he  first  saw  a  Leyden  Jar.  In  No- 
vember, 1749,  he  proposed  the  construction 
of  lightning  rods  [long  known  as  "Frank- 
lin rods"),  which  he  described  and  recom- 
mended    to    the    public    In    17fi3     when     the 

Copely  medal  was  awarded 


general   manager, 
/  and  treasurer,  C. 
E.   Hull;  sales  manager.  H.  J.   Blerhart. 

FRANKLIN  JUNIOR— Trade  name  for 
buabar  aupports  manufactured  by  the  Elec- 
trical Development  &  Machine  Co..  Phila- 
delphia, Pa. 

FRANKLIN  MACHINE  CO.— Providence, 
R  1.  Manufacturer  of  transmission  and 
spun  silk  machinery.  President,  Edward  , 
B.  Hough;  vice-president.  George  R.  Burt; 
treasurer  and  general  manager,  George  P. 
Macready. 

FRANKLIN  MFO.  CO.,  TH E.— Franklin, 
Pa.  Manufacturer'  of  heat  Insulation  and 
Journal  box  packing.  Main  office,  Frank- 
lin. Pa.  Factories.  Stoneboro.  Pa.,  Frank- 
lin, pa.  Branch  offices.  601  Fifth  Ave., 
New  York  N.  Y.;  20  E.  Jackson  Blvd.. 
Chicago,  111. 

FRANKLIN  MOORE.— Trade  name  for 
electric  cranes  and  hoists  manufactured  by 
the  Franklin  Moore  Co..  WInsted.  Conn. 

FRANKLIN  OIL  WORKS.— Franklin,  Pa. 
Manufacturer  of  lubricating  oils  and 
greases.  Business  established  1877.  Presi- 
dent, Lewis  Grimm;  secretary  and  sales 
manager,  T.  F.  Ramsey. 

FRANKLYNE.— Trade  name  for  lubri- 
cating compounds,  oils  and  greases  man- 
ufactured by  the  Franklin  Oil  Works, 
Franklin.   Pa. 

FRANKS     MFG.    CO.— Rock    Island.     III. 
Manufacturer    of    portable     elect  rl.      ' 
and  wall  brackets.     E.  1.  Franks,  t 

FRA8SE   A   CO.,    PETER    H.— 417    Canal 


St..    Ne» 


York,    N.    Y.      Manufact 


i  and  P.  K. 
and  sales 
manager,  ij.  a.  torieii;;  general  manager, 
L.  E.  France.  Sales  re  pre  sen  tat  Ives.  Tros- 
co  Mfg.  Co.,  Cleveland.  Ohio;  W.  J.  Bar- 
ger.  Minneapolis.  Minn. ;  C.  F.  Bopp, 
Youngstown,  Ohio:  Pacific  products  Co., 
San  Francisco.  Cal. 

FRANCHE  A  CO.,  C.  E.— 440  Orleans  St.. 
Chicago,  III.  Manufacturers  of  lamp  frost- 
ing and  coloring  compounds,  shellac  and  In- 
sulating varnish.  Business  established 
1908.  C.  E.  Franche,  sole  owner.  Sales 
representatives,  Keeler.  White  &  Co.,  609 
Mission  St.,  San  Francisco,  Cal.;  J.  J. 
Waldman.  84  Murray  St..  New  York.  N. 
Y.;  L.  P.  Clark,  249  N.  12th  St.,  Philadel- 
phia, Fa. 


.  .  —Trade  name  for  electrically 
heated  glue  pota  manufactured  by  the 
Charles  E.   Francis  Co..    Rushvllle.   Ind. 

FRANCIS  CO.,  CHARLES  E.— Rushvllle, 
Ind.  Manufacturer  of  electrically  heated 
glue  pota.  Business  established  1880. 
President,  Harry  O.  Francis:  vice-presi- 
dent Mrs.  Charles  F..  Francis:  secretary 
and  treasurer.  George  J.  Grlesser. 

FRANCKE  CO.,  THE.— New  Brunswick. 
N.  J.  Manufacturer  of  flexible  shaft 
couplings.  General  sales  agents.  Smith  A 
Serrell.  Central  Ave.  at  Halsey  St..  New- 
ark, N.  J. 

'FRANCO,— Trade  name  for  lamp  color- 
ing compound  manufactured  by  C.  E. 
Franche   A    Co.,    440   Orleans    St..    Chicago. 


1752.    he   i 


proving   lightning 


ax  perl  men  t     with     the    kite, 


forglngs. 

FRAZER  LUBRICATOR  CO.— 3911  Nor- 
mal Ave..  Chicago,  111.  Manufacturer  of 
lubricating  greases. 

FREAS.— Trade  name  for  electric  drying 

ovens.    Incubators,    then *-■       ■■  -  ■■    •■■■-■■- 

for  It 


d  Elcctr! 


Instrument  Co.,  8  Johnson  £ 


FREAS  GLASS  WORKS,  INC.,  FRANCIS 
L.— 156    E.    »th    Ave.,    Conshohocken,    Pa. 

Manufacturer  of  hydrometers  and  ther- 
mometers. Business  established  1905,  Pres- 
ident,   Oscar  C.   Frees;    vice-president,    HI- 


FREDERICK.— Trade  name  for  und;r- 
eed  stokers  manufactured  by  the  Fred- 
■rick    Engineering    Co..    Frederick,    Md. 

FREDERICK        ENGINEERING        CO.— 


Frederick.    Md.     Manufactut 


York,    N.    Y. 


INC.,     E.— 665    Eth    Ave., 


A     STEEL     C.O.- 


Frederick. Md.  Manufacture.  _. 
pumps,  coal  and  ash  handling  machinery 
and  chain  grate  stokers.  Main  office.  Fred- 
erick, Md.  Branch  offices.  61  Broadway, 
New  York,  N.  Y.;  1142  Monadnock  Block, 
Chicago.  III.;  515  Commercial  Trust  Bldg., 
Philadelphia,  pa.;  48  Garfield  Bldg.,  Detroit. 
Mich.  Sales  representatives.  R.  J.  Mac- 
Leon,  Southern  Bldg,,  Montreal,  <jue., 
'  --     Pump    A     Supply     Co., 


y  St.,  New  York.  N.  Y. 


Google 
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FREQUENCY 


haiinii  eapanltinty;,  Inductant*  and  less 
than  th<r  critical  resistance. 

FREE  ENERGY.- Thut  part  f.f  the  ener- 
gy of  a  chemical  rssftlon  whleh  i>  ™- 
vertlbln  Into  mechanical  work.  *]<  ctrlcal 
energy,  or  other  forme  of  energy  than  heat 

FREE  HEWING  MACHINE  CO.-Kock- 
ford,  III.  Manufacturer  of  electric  sewing- 
machines.  Business  established  11*5. 
President,    W.    C.    Free;    vice-president,    P. 

aaer,  V,  H.  Johnson;  treasurer.  A.  B.  John- 
B.,ri  general  sales  manager.  P.  J.  Kelley. 
Hatn  office  ami  factory.  18th  Ave.  A  13lh 
Bl„  Rock  ford.  III  Branch  office.  185  Bro<  - 
way.  New  York,  N.  T. 

FREE  WESTINQHOUBE^Trade  Tiai 
for  electric  sewing  machine  manufactui 
by  (he  Free  Hewing  Machine  Co.,  18th  A 
ft  13th  St..  Rock  ford.  III. 

FREEMAN  CO..  THE  LOUIB  Q.-OOv-vll 
Bycamore  Ht.    " ll-      " " 


of 


illlv. 


Mnnufac- 
■ Inery. 


,    Louis  O.   Freeman. 

FREEMAN     ELECTRIC    CO.,    E.    H.— 80; 

B.  Htate  Ht.,  Trenton,  N.  J.     Manufacturer 

of      porcelain      and      electrical      specialties, 

•'resident.  Edgar  H.  Freeman;  nccre.tarj 
nml  treasurer,  George  E.  Magulre:  unlet 
Innnngi-r,  I*.  T.  Bradley,  R«l-n  reiir.-Kcntn- 
llvf«.  i'ulndextcr  Kl.-otrl--;.l  Hu(>[.ly  Co.. 
Ui-nui.  Colo.;  I',  ft  M.  Product*  Co..  Boa- 
ton.  Mam.;  W.  H.  Heaven.  Birmingham, 
Ala.,  and  New  Olefin*  La.;  F.  H.  Scar- 
borough, Philadelphia.  Pa.,  and  Washing- 
ion,  I).  C;  H.  I,,  Htsyimldn.  I'ltlAUir/ili.  F'n.; 
Brown  *  Hull,  Ht.  1  -rj u I n .  Mo  ;  E.  O.  Mc- 
Downll,    New    York,    N.    V.;    Kl-ctrh'al    ni. 


Cleveland. 

Co.,    Him    Francisco. 
Ixis  Angeles, 


Cal.; 


IJ-ik 


.    Waal 


.,.,  Klackh'ouss  &  Allen,  SSI 
W.  Monroe  Ht.,  Chicago,  III. 

FREEMAN  MFO.  CO.— Racine,  Wis 
Manufacturer  of  water-tdhn  boilers,  amok, 
.tucks  and  tanks.  Business  astabllaflci 
1888.  President  and  treasurer.  Charlei 
...    »■,..■ — '  Freeman  i 


FREEZERS.       ICE      CREAM, 

DRIVEN.— Household  freeiers  ol 
type  equipped  with  a  small  mo 
frame  of  tho  f  racier  and  gear 
■haft    operating    the    moving    pu 


MOTOR 


made    It 


r  by  belt  In 


frueitfirs   in 

group  rtrlv 

Chines.       For    niimiury    rcusoiiK    me    iniimo- 

ual  drive  should  be  preferred. 

Manufacturers: 

Alaska  FYoeicr  Co..  Wlnchondon.  Mais. 

Allmnii    (Inn    KiiHiiH!    Co.,    481    Canal    8t„ 

New  York,  N.  Y,      ■'Champion." 
Bl-amhall.  t>eano  Co.,  281-280  W.  88th  St., 

Now  York,  N.  Y.     "Deano." 
Cherry    Co.,    J.    Q.,    Cedar    Rapids,    Iowa. 

Creamery    Packag 

Dnvls-Wiitkln*  Dairymen's  Mfg.  Co.. 
Norm   Chicago,    III. 

DKWHHKHRY.  R.  A..  18S2-B8  W.  Jjike 
Ht.,  Chicago.  III.  The  -American"  ice- 
c renin    frees er,    motor-driven,    and    fur- 


ca-Craam    Frearer 
nlshed  In  5.  4.  8,  8.  20  and  10-qunrt    sizes, 
Siillalle     for    restaurant     or     domestic 
u«e.      Motors   are   furnished   with    this 
machine   to  operate   under  any  current 


condition*.  a«  to  phase,  voltage 
frequency,  and  have  been  designed  for 
•-very  elite  of  freezer,  to  furnish  a  gen- 
erous amount  of  power  for  perfec' 
operation  under  all  load  conditions  Iro 
posed  upon  the  freezer  in  actual  serv- 
ice. Wimple  and  economical  In  opera- 
tion, the  "Amerlean"  manufactures  i 
product  of  such  quality  and  uniformity 
as  can  be  obtained  only  by  using  a 
properly  designed,  electrically  operated 
freezer.— Adv. 

Lange.  Henry  C,  102  N.  May  St.,  Chica- 
go. 111.  "Utile  Giant"  'Reliable,1 
"Perfect."   "Giant   Improved." 

Mills  ft  Brother.  Philadelphia.  Pa.  "Mon- 
itor", "Dana",  "Advance".  "Eureka", 
"Excelsior." 

Peerless  Freezer  Co.,  The.  Winchendon 
Mass. 

Piedmont  Electric  Co..  Electrical  Bldg. 
Ashevllle.    N.    C.      "Peco." 

Taylor  Bros.  Churn  &  Mfg.  Co.,  2951  N. 
Market    St.,    St.    Louis.    Mo,      "Jersey." 

Thompson  Machine  &  Supply  Co..  Emery, 
271-T5  Rider  Ave.,  New  York,  N.  Y. 

Tyson  Co..  Canton.  Ohio. 

Whitney  Co.,  F.  E..  85  Sudbury  St.,  Boe- 


FltfcMONT  FOUNDRY  ft  MACHINE  CO. 
Fremont.  Nob.  Mnnufacturer  of  ornament- 
al lighting  brackets,  posts,  pedestals,  etc. 
Business  established  1883.  President  and 
genera]  manager,  C.  D.  Marr;  secretary  and 
treasurer,  A.  Truesdell;  sales  manager,  Z. 
M.    Marr. 

FRENCH  A  SONS  PIANO  CO.,  JESSE. 
—New  Castle.  Ind.  Manufacturer  of  elec- 
trically operated  pianos. 

FRENCH  BATTERY  A  CARBON  CO.— 
Madison,  Wis.  Manufacturer  of  Incandes- 
cent lamps,  flashlights,  flashlight  batteries 
and  cases.  Business  established  1908.  Pres- 
ident, treasurer  and  general  manager,  J.  B. 
Ramsay;  vice-president,  O.  E.  Ruhoff;  sec- 
retary, J.  C.  Ford;  sales  managers.  A.  L, 
Thompson,  O.  A.  Shipley,  Main  office, 
Madiaon,  Wis.  Factories.  Madison,  Wis. 
Newark,  N.  J.  Branch  office  and  ware 
houses,  22-2*  W.  Washington  .St.,  Chica- 
go. 111.;  71  Murray  Ht..  New  York,  N.  T. 
n  Western  Ave..  Minneapolis,  Minn.;  82 
Broadway.  Kansas  City,  Mo.;  Austell  Bldg. 
Atlanta,  Go.;   031  Ervay  St.,  Dallas.  Tex. 

FREQUENCIES,  AUDIO.— Those  Ire 
nuencles  which   correspond  to  the  normally 


FREQUENCIES,  RADIO.— The  electrici 
renuencles  of  the  electromagnetic  wavt. 
"'  '  nlcation  range 


rsnls 


ivolutlor 


U  tho  number  of  poles  of  an 
multiplied  by  the  number  of 
second;  f— P/2xr.p.s.  Gen- 
-  ■-- s  and  transformers  are  de- 
signed lo  be  operated  at  a  specified  fre- 
quency. 

In  the  United  States  a  frequency  of  80 
cycles  la  that  In  most  common  use  for  gen- 
ii-nl  service!  25  cycles  was  adopted  for  use 
with  d-c.  systems  deriving  their  supply 
from  synchronous  convertere,  and  Is  still 
used  for  this  purpose  In  the  large  cities. 
Other  fri'uiencles,  such  as  30,  10,  50  and 
(12.-.  cyrl.-s.  are  In  use  in  the  United  States 
to  a  limited  extent. 

FREQUENCY  CHANGERS  OR  CON- 
VERTERS.— See    Converters,    frequency. 

FREQUENCY,  FUNDAMENTAL.  —  See 
Fundamental    frequency. 

FREQUENCY,  GROUP.— Tho  term  group 
frequency  Is  one  used  In  connection  with 
radio  practice  and  replaces  the  term 
"apnrk  frequency."  Specifically,  It  is  the 
number  per  second  of  periodic  changes  in 
amplitude  or  frequency  of  an  alternating 
current.  Where  there  Is  more  than  one 
periodically  recurrent  chnnge  ot  amplitude 
ry.  there  is  more  than  one  group 
present. 


When  writing  to  manufacturers  please 

mention  the 
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FREQUENCY,  HIGH  AND  LOW,  TELE- 
PHONE.—These  are  relative  terms.    Teleph- 
rrgarda     as     low     any     frequency     of 


SOO    [ 


cond    . 


high  anything  above  that  range. 
tvinuiei  lag  values  up  to  perhaps  5.000  cy- 
cles per  second.  In  radio  practice  all  tbese 
are  considered  as  being  low  frequency,  for 
the  oscillations  run  up  Into  millions  of  cy- 
cles  per  second. 

FREQUENCY  METERS.— These  are  a-c 
instruments  which  Indicate  the  number 
of  complete  cycles  per  second  of  an  alter- 
nating current.  Frequency  meters  may  be 
classed  under  three  separate  heads,  reso- 
nance, induction,  and  electromagnetic  or 
movable -iron  types. 

The  resonance  type  consists  of  a  num- 
ber of  reeds   (each  having  a   different  free 


netic  impulses  are  transmitted  to  the  feeds 
which  are  thus  set  In  vibration.  The  reed 
whose  free  period  Is  twice  that  of  the  cur- 
rent frequency  will  have  the  greatest  am- 
plitude of  vibration  and  hence  may  be 
marked  to  indicate  the  frequency.  If  the 
reeds    are    polarized,    then    the    reed    whose 


of  the  c 


)    the    s 
t  will   r 


i    the   frequt 


In  t 


_.._  Induction  type  the  essential  fea- 
ture Is  a  pivoted  disk,  the  two  halves  of 
which  are  eccentric  circles.  This  disk 
Is  free  to  rotate  between  two  diametrically 

opposite  voltage  colls  connected  in  parallel 
across  the  line.  In  series  with  one  of  the 
voltage  coils  is  a  noninductlve  resistance 
and  In  series  with  the  other  is  a  condens- 
er. The  current  through  the  noninductlve 
resistance  is  thus  Independent  of  the  fre- 
quency, while  that  through  the  condenser 
varies  with  the  frequency.  Since  the  volt- 
age elements  tend  to  rotate  the  disk  In 
opposite  directions,  any  change  In  fre- 
quency will  change  the  torque  due  to  the 
current  In  the  condenser  circuit,  and  the 
disk  will  rotate  until  the  difference  In 
torques  Is  compensated  by  a  smaller  or 
larger  surface  of  the  disk  being  subjected 
to  the  influence  of  the  nor.  In  due  live  circuit 
When  the  two  torques  are  equal  the  disk 
stopa  and  a  pointer  attached  to  the  staff 
Indicates  the  frequency.  Such  an  Instru- 
ment has  no  control  springs  or  damping 
magnets. 

The  movable  vane  type  operates  on  the 
same  principle  as  the  movable-core  type 
of  electrical  indicating  Instrument,  except 
that  instead  of  the  actuating  magnetic  field 
varying  in  Intensity,  it  varies  in  direction 
with  the  frequency.  The  direction  of  the 
Held  is  determined  by  the  ratio  of  the  cur- 
rents in  two  coils  which  are  mounted  at 
right  angles  to  each  other.  The  Intensity 
of  the  current  In  one  of  these  coils  in- 
creases and  In  the  other  It  decreases  with 
frequency,  hence  the  direction  of  the  re- 
sultant field  shifts  and  the  movable  vane 
takes    the    position    of    the    resulting    field. 

of  In- 


tuctam 


lolls. 


Philadelphia,    Pa.      "Frahm" 
reed    frequency    meters,    both    portable 
types;    operating    on 


"Frahm"  Frequency   Metsr 
the    resonance    principle.      No   delicate 
parts.     High   initial  accuracy,  which   is 
maintained    for   years.      All   commercial 


Canadian    General   Electric  Co.,   Ltd.,   Ill 

King  St.,   W..   Toronto.   Ont.,  Can. 
"      idian    Westingbouse    Co..    Ltd..    San- 


~ 


>g 
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.  are  adjustable  to 
the  characteristics  of  the  Circuit  and 
those  lor  use  on  circuits  above  GEO  volts 
are  provided  with  potential  transform- 
ers. The  tuned  circuit  type  given  a 
scale  on  the  same  Instrument  running 
from  65  to  66  cycles,  and  the  movement 
per  cycle  Is  many  times  greater  than 
on  the  other  type  of  Instrument.  It 
has  also  the  advantages  Of  s mallei 
wave  form  and  voltage  areas  than  thi 
earlier  type.  (Bulletin  46046.)  See  adv 
pages  1203-1113.— Adv. 
Hickok   Electrical   Instrument   Co..   The, 

10514  Dupont  Ave.,  Cleveland.  Ohio. 
HOLTZER-  CABOT        ELECTRIC        CO.. 

THE,  125  Amory  St.,  Boston.   Mass. 
Kny-Scheerer  Corp.  of  America,  SB-58  W. 

13rd   St.,   New  York,   N.  Y. 
Queen -Oray  Co.,   64-70  Johnson  St..   Gor- 
man town.   Philadelphia,    Pa. 
Roller-Smith     Co.     281     Broadway,     New 

York.  N.  Y. 

THOMPSON-LEVERING    CO.,    127    Arch 

St.,  Philadelphia,  Pa.     "Peerless."  (See 

display  advertisement  on  page  1186.) 

WESTINQHOUSE    ELECTRIC    &    MFQ. 

CO.,  East  Pittsburgh.  Pa.   (Sea  display 

adv.  pages  1396-1402.) 

Weston  Electrical  Instrument  Co..  Wav- 

erly  Park.  Newark,  N.  J. 
FRES-KO.— Trade    name    for    soldering 
paste  manufactured  by  the  Fres-Ko  Chem- 
ical Co.,  Port  Wayne.  Ind. 

FRES-KO  CHEMICAL.  CO.— Fort  Wayne, 
Ind.  Manufacturer  of  soldering  paste, 
sticks  and  commutator  compound.  Busi- 
ness established  IBID.  President  and  gen- 
eral manager,  F.  W.  Edmunds;  vice-presi- 
dent,    Charles     Gumpper;      secretary     and 

FRICK.— Trade  name  for  electric  clocks 
manufactured  by  the  Land  is  Engineering 
£  Mfg.  Co.,  Waynesboro.  Pa. 

FRICK  FURNACE.— One  of  the  early 
types  of  electric  induction  furnaces  for  the 
production   of  electric  steel. 

FRICTION   TAPE.— See  Tape,  friction. 

FRICTIONAL  ELECTRICITY.— A  form 
of  electricity  largely  of  historical  and  ex- 
perimental Interest  produced  by  convert- 
ing mechanical  energy  Into  electrical  by 
the  friction  between  two  dissimilar  materi- 
als, such  as  a  glass  plate  rotating  between 
rubber  or  leather  cushions.  Several  fric- 
tions] machines  of  this  nature  have  been 
built   and  will    produce    sufficient   electrical 

energy  to  cause  a  long  *      ' 

tween     two     electrodes: 

machines.  During  very  ary  weainer  inc- 
tlonal  electricity  Is  developed  between  belt- 
ing and  pulleys,  between  paper  sheets  and 
printing  presses,  between  writing  paper 
and   pencil,   etc. 

FRIDAY  MACHINERY  &  SUPPLY  CO. 
— Slgourney,  Iowa.  Manufacturer  of  farm 
lighting  plants. 

FR1EDLANOER,  INC.,  OSCAR  O.— 40 
Murray  St..  New  York,  N.  Y.  Manufactur- 
er of  Illuminating  glassware,  nitrogen 
lamps,  lamp  bases,  etc.  Business  estab- 
lished 1386.  President  and  sales  manager. 
William  M.  F"r  ted  lander,-  vice-president  and 
general  manager,  Maurice  W.  Belmuth: 
secretary  and  treasurer,  George  M,  Stleg- 
ler. 

FRIEDLEY-VOSHARDT  CO— 731-737  S. 
Hals  ted  St.,  Chicago,  111.  Manufacturer  of 
fixture  fittings  and  parts.  President  and 
treasurer.  H.  F.  Voshardt;  vice-president, 
A.  Friedley;   secretary,  W.   T.   Kettering. 

FRIQIDAIRE  CORP.,  THE.— Detroit, 
Mich.  Manufacturer  of  electrically  operat- 
ed refrigerators.  Business  established  1915. 
President  and  general  manager.  J.  Parker 
A.  Flake;  vice-president.  H.  L.  Barton; 
secretary.  T.  S.  Merrill;  treasurer,  M.  L. 
Prenaky:  sales  manager,  K.  Spalding.  Main 
office.  2435  Scot  ten  Ave.,  Detroit.  Mich. 
Branch  offices  and  warehouses,  S  Central 
Ave..  Newark.  N.  J.:  296  Union  Arcade. 
Pittsburgh,  Pa.;  IIS  S.  Michigan  Ave.,  Chi- 
cago. 111.;  187  Peach  tree  St..  Atlanta.  Ga.: 
208  W  67th  St.,  New  York,  N.  Y.;  66a 
Mam  St..  Buffalo.  N.  Y.;  21  E.  Market  St., 
Indianapolis,  Ind.;  Forsyth  &  Hogan  Sts., 
Jacksonville.  Fla.;  1627  Chestnut  St..  Phil- 
adelphia, Pa.;  416  Walnut  St.,  Cincinnati, 
Ohio. 


FRIGI  DOR.— Trade  name  for  ele 
household  refrigerator  manufactured  by 
the  Balsa  Refrigerator  Corp.,  SO  E.  42nd 
St..  New  York,  N.  Y. 

FRINGES  AND  TASSELS,  LAMP 
SHADE. — Silk  lamp  shades,  for  floor  and 
table  lamps  are  often  provided  with  a  dec- 
orative fringe  of  silk  or  a  band  of  smal 
silk  tassels  or  tufts  of  cord;  beads  are  alsc 
used  sometimes.  The  fringes  and  tassels 
are  often  made  separately,  and  may  be  se- 
cured to  the  frame  of  a  lamp  shade.  Foi 
beads  used  In  making  the  fringes  see 
Beads,   glass  for  lamp  shades. 

Manufacturer*: 

Oehrle    Bros.    Co..    417-417     N.     3rd    St.. 
Philadelphia.   Pa. 

Wolf    &    Davis,    71-73    Spring    St..    New 
York.   N.  Y. 

FRINGING.— The  actual  area  of  the  air 
gap  per  pole  In  a  dyn  a  isoelectric  machine 
Is  not  the  area  of  the  pole  face.  Fringing 
or  branching  out  of  the  magnetic  field  as 
It  passes  across  the  air  gap  tends  to  ' 
crense  the  air  gap  area  slightly. 


289-41  10th  Ave..  New  York,  N.  Y. 

FRINK,  INC..  I.  P.— New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures,  lighting 
reflectors,    electric    signs,    portable    lamps, 


__1  1867.  Preside... 
George  F.  Spencer; 
lanager.   William   H, 


1  Spencer.     Mali 


office,    239-43    iothAve.!   New' York!    N." 
Branch  office,   175   W.  Jackson  Blvd..  Chl- 

FRINK  PYROMETER  CO.,  THE.— Lan- 
caster. Ohio:  Manufacturer  of  electric 
pyrometers.  President,  R.  L.  Frlnk;  vice- 
president.  W,  H.  Frlnk:  secretary,  Ivy  F. 
Frlnk;  treasurer,  F.  J.  Frink. 

FR18BIE  MOTOR  CO.,  THE.— Middle- 
town,  Conn.  Manufacturer  of  gasoline  en- 
gines. President  and  general  manager. 
Kirk  W.  Dyer;  vice-preRldent  and  sales 
manager,  William  E.  Glbb:  vice-president, 
""  Travis:  secretary,  Frank  A. 
surer.  Minn  S.  Cornell.  Jr. 

FRITCHLE  ELECTRIC  CO.,  THE.— 1544 
Clarkson  St..  Denver.  Colo.  Manufacturer 
of  electric  trucks  and  vehicles,  farm  light- 
ing and  power  plants  and  storage  batteries. 
Business  established  1906.  President,  O. 
P.    Frltchle. 

FROOS,  TRACK.— That  portion  of  two 
crossing  or  diverging  tracks  where  one 
rail  crosses  another.  Track  frogs  are  of 
various  kinds  depending  upon  the  condi- 
tions thev  have  to  meet:  they  are  con- 
structed from  a  variety  of  materials  in  a 
number  of  different  ways.  For  kinds  of 
material  and  methoda  of  construction  used 
on  electric  railway  track,   see  Track  work, 
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Main     : 


Buda  Co.,   The.  Harvey.   111. 

Cleveland  Frog  Sz  Crossing  Co.,  Cleve- 
land,   Ohio. 

Conley  Frog  &  Swttch  Co.,  Bodley  Ave., 
Memphis.   Tenn. 

Kllby   Frog   &    Switch   Co.,    Birmingham. 

Ramapo    Iron    Works.    HI  11  burn,    N.    Y. 

"Rama  no." 
Weir    Frog   Co.,    Station   H.    Cincinnati. 

Ohio.  "Weir  Titan." 
FROGS,  TROLLEY.— A  device  used  in 
overhead  electric  trolley  systems  where  a 
branch  in  the  trolley  wire  occurs.  It  en- 
nbles  the  trolley  wheel  to  follow  either 
the  straight  or  the  branched  line  without 
Interruption  and  is  guided  to  the  proper 
wire  by  the  relative  location  of  the  frog 
with  respect  to  the  car.  It  commonly  con- 
sists of  a  bronze  or  malleable  Iron  pan. 
In  the  latter  case  arranged  with  renewable 
bronze  approaches  which  are  held  to  the 
body  by  bolts  or  cam-shaped  Interlocking 
hooks.  Theae  bronze  approaches  clinch 
around  the  trolley  wire  and  are  tapered 
away  from  the  body  of  the  device. 
Manufacturers: 
American    Mine    Door   Co.,    The,    Canton, 

Ohio. 
Anderson  Mfg.   Co..   Albert  &  J.  M.,   189- 

305  A  St.,  Boston.  Mass. 
Canadian   General   Electric  Co.,   Ltd.,   £12 

King  St..  W..   Toronto,   Ont.,  Can. 
Electric     Railway     Equipment    Co.,     2BO0 
Cbrmany  Ave.,   Cincinnati,  Ohio. 


OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
OR  types  E  ujid  D  frogs  with  renew- 
able cam  tips  are  Installed  in  double- 
quick  time.  Smooth,  certain  operation 
for  the  wheel  la  assured.— Adv. 
St.   Louis  Malleable  Casting  Co..  7701  N. 

Conduit  Ave.,  St  Louis,  Mo. 
WESTINQHOUSE    ELECTRIC    &    MFQ. 
CO.,  East  Pittsburgh,   Pa.    (See  display 
adv.   pages  1395-1402.) 
FROST,    SAMUEL.— 41-43    W.    14th    St., 
New   York,    N.    Y.     Manufacturer   of   light- 
ing  fixtures.      Business    established    1899. 

FROSTOL  CHEMICAL  CO.,  INC.— 799 
Greenwich  St.,  New  York,  N.  Y.  Manu- 
facturer of  lamp  coloring  and  frosting 
compounds.  Business  established  1919. 
President.  A.  J.  McGrail;  vice-president, 
Louis  Lombard:  secretary  and  treasurer, 
Elliott  Perry;   sales  manager.   A.   M.    Hen- 

FRO  ST- ON. —Trade  name  for  lamp 
frosting  and  etching  compound  made  by 
the  Liberty  Appliance  Corp.,  249  E.  43rd 
St.,    New   York.    N.   Y. 

FRYE  A  CO.,  J.  MARSHALL— Hatties- 
burg,  Miss.  Manufacturers  of  crossarms 
President,  J.  Marshall  Frye; 


FRYING.— The  noise  made  by  a  tele- 
phone transmitter  when  the  battery  cur- 
rent flowing  through  It  la  too  strong. 
Minute  arcs  form  In  the  microphone  cell 
and  they  make_  the  noise.  The  term  is 
hissing 


Iso  used  to  refe.    ..   ....    „.,.„„„.    „„, 

sound   which   Is   produced   when    the   i 
bons   of    an    arc    lamp    are    too    near    each 


slating  either  of  r__ 

imbedded  in  the  material  of  which  the  p_. 
made.  The  heating  element 
""■   ''■ -"  *"  give  high. 


ledfui 


be  divided   Into  sectlor 

or  low  heating,  the 

pending  upon   the  size   of   the   c 


fit  These  fryfng  pans  and  kettles  are  us- 
ually furnished  In  fairly  large  size  for  use 
In  hotel,  restaurant  or  club  kitchens.  The 
frying  pan  Is  relatively  shallow  whereas 
the  kettles  are  much  deeper  and  may  be 
used  for  general  cooking  as  well  as  frying. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  211 
King  St.,   W..  Toronto,   Ont,.  Can. 

Duparquet.  Huot  &  Monevise  Co..  108- 
114   W.    22nd  St..  New  York,   N.  Y. 

FT.  CDL.— Abbreviation  sometimes  used 
for  foot -candle,  the  most  commonly  em- 
ployed  unit  of  Illumination. 

FT-  LB.— Abbreviation     for    foot-pound. 

FT. LB-SEC— Abbreviation  for  foot- 
pound-second. 

FUEL  ANALYSIS.— Much  of  the  coal, 
gas  and  oil  purchased  for  use  as  a  fuel  In 
electrical  power  plants  Is  aubtected  to  an 
:o  determine  its  quality.  In  many 


aal   I 


sold  o 


the 


Thee 


.slly    I 


the 


_  engineering  analysis."  which 
Includes  the  determination  of  the  heating 
value  and  the  percentages  by  weight  of 
moisture,  fined  carbon,  volatile  matter,  sul- 
phur and  ash.  When  a  complete  or  "ulti- 
mate analysis"  Is  made  the  components  of 
the  volatile  matter  are  also  determined. 
The  heating  value  of  fuels  Is  determined 
by  the  use  of  calorimeters;  see  Calorim- 
eters, coal,  etc. 

Fuel  oils  are  tested  for  flash  point.  Ore 
point,  viscosity,  chill  point,  percentage  of 
asphaltum,  etc..  In  addition  to  the  heat- 
ing value  determination.  Fuel  or  Illumi- 
nating gases  are  analysed  for  the  follow- 
ing components  In  percentage  by  volume: 
carbon  dioxide,  carbon  monoitlde,  oxygen, 
methane,  ethylene,  hydrogen  and  nitrogen. 

FULCO.— Trade  name  for  motor-driven 
motion  picture  rewind  machines  and  rao- 
t?r"  ,manu'actured  by  the  E.  E.  Fulton 
Co..    3208  Carroll  Ave.,    Chicago,   DJ. 

FULL- RAY. —Trade  name  for  headlight 
deflectors  made  by  the  Bradsto  Appli- 
ances,   Inc.,    65   Main  St.,    Buffalo,   N.   Y. 

FULLER — Trade  name  (or  wet  batteries 
manufactured  by  the  Canadian  National 
C.irbon  Co.,   Ltd.,   Hlllurest  Park,   Toronto. 

FULLER  A  CO.,  W.  P.— Mission  A  Beale 
Sts.,  San  Francisco.  Cal.  Manufacturers 
of  lubricating  oils.  etc. 
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FULLER  A  JOHNSON  MFG.  CO.— 1350 
E.  Washington  St.,  Madison,  Wis.  Manu- 
facturer of  kerosene,  gasoline  and  distil- 
late engines.  Business  established  1840. 
President.  Walter  Ayer;  vice-president,  H. 
S.  Johnson;  secretary,  P.  Kney:  treasurer, 
C.  A,  Johnson. 

FULLER. LEHIGH  CO.  —  Fullerton.  Pa. 
Manufacturer  of  coal,  cement  and  other 
pulverizing-  equipment,  car  wheels,  etc. 
President.  Col.  J.  W.  Fuller:  vice-presi- 
dent, B,  S.  Weaver;  secretary  and  trea- 
surer, J.  8.  Elverson.  Main  office.  Puller- 
ton.  Pa.  Branch  offices.  5ft  Church  St., 
New  York.  N.  Y.;  1338  McCormick  Bid*., 
Chicago,  111.;  L.  C.  Smith  Bldg.,  Seatile. 
Wash. 

FULLERBOARD.— See  Paper,  fuller- 
board  and  pressboard. 

PULLMAN.— Trade  name  for  "floor  boxes 
manufactured  by  the  Steel  City  Electric 
Co..    1221    Columbus    Ave.,    Pittsburgh,    Pa. 

FULPER  POTTERY  CO.— Flemlngton. 
N.  J.  Manufacturer  of  lamp  bases  and 
lamp  adapters.  President,  E.  P.  Fulper; 
vice-president,  E.  B.  Fulper;  secretary, 
treasurer  and  general  manager,  W.  H.  Ful- 
per; sales  manager.  S.  L,  Parker.  Main 
office.  Flemlngton.  N.  J.  Branch  ofllces.  37 
E.  48!h  St..  New  York.  N.  Y.;  Republic 
Bldg..    Chicago,   III. 

FULTON  BAG  *  COTTON  MILLS.— At- 
lanta. Ga-  Manufacturers  of  tool  bags. 
twine,  waterproofing  compounds,  etc.  Busi- 
ness established  1870.  President,  Oscar 
Elsas;  vice-presidents.  Benjamin  Elsas. 
Adolph  Elsas;  secretary,  Louis  J.  Elsas; 
treasurer.  W.  T.  Henry.  Main  office,  At- 
lanta.   Ga.      Branch    offices,    Brooklyn,    N 


FULTON-BELL  CO.— 461  Greenwich  St., 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric drink  mixers.  President.  William  L. 
Loeb;    secretary,    J.    M.    Harris;    treasurer, 

FULTON  CO.,  E.  E.— 3208  Carroll  Ave., 
Chicago,  III.  Manufacturer  of  motor-driven 
motion  picture  rewind  machines,  motors 
and  solderless  connectors.  Business  estab- 
lished 1910.  President,  E.  B.  Pulton;  vice- 
president  and  sales  manager.  C.  H.  Ful- 
ton: secretary,  R.  H.  Fulton;  treasurer,  L. 
M.  Fulton. 

FUNDAMENTAL  FREQUENCY.— In  a 
complex  harmonic  vibration  or  a  current  or 
voltage  containing  harmonics,  the  lowest 
frequency,  or  In  the  case  of  the  current 
or  voltage  the  basic  or  lowest  frequency 
of  which   the  harmonica  are   multiples. 

FUNDAMENTAL  SINE  WAVE  OR 
HARMONIC— See  Sins  wave,  Sundamen- 
tal;  also  Harmonics. 

PURMAN-FI5HER  CORP.— 30  Church 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric    vegetable    washing    machines    and 


be  accomplished  much  quid...   _. 

by   the   use   of   machinery    than    by    hatv 
charging    and    generally    with    a    reductloi 
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..i  being  operated  from  „  ... ,. 

ported  on  brackets  from  the  building  wall 
and  have  a  separate  motor  for  driving 
them  along  a  set  of  rails  running  In  front 
of  a  battery  of  open-hearth  or  other  simi- 
lar furnaces.  In  the  production  of  steel 
where  a  number  of  furnaces  are  operated 
simultaneously  the  charging  machine  con- 
veys the  coke,  scrap  Iron  or  steel  or  pig 
iron,  and  whatever  flujc  Is  used,  from  bins 
and  piles  In  another  part  of  the  building. 
Sometimes  a  traveling  crane  Is  used  to 
convey  the  material  to  the  charging  ma- 
chine. When  the  charging  machine  Is  In 
front  of  the  proper  furnace  the  material 
Is  forced  out  on  a  ram  which  Is  operated 
by  a  separate  motor,  and  the  load  Is  car- 
ried Inside  of  the  furnace  on  a  scoop.  A 
slight  tilting  of  the  scoop  empties  It  and 
"- •    '-    then    withdrawn    for    another 


lar 


These 


achine 


coke-drawing  and  loading  machines, 

Manufacturers: 

Morgan  Engineering   Co.,   The,    Alliance, 

Ohio. 
Wollman-Seaver-Morgan    Co..    The,    7000 

Central    Ave.,    Cleveland,    Ohio.      "W- 

S-M." 
FURNACE    EFFICIENCY — The    ratio   of 
the   energy   equivalent  of  the  useful    work 


for  Instance,  melting  metal.  Its  efficiency 
Is  measun-d  by  the  ratio  of  the  heat  in  the 
melted  metal  (expressed,  say.  In  heat  units 
or  calories)  to  the  calorific  value  of  the 
fuel  used,  expressed  In  the  same  units.  If 
the  same  furnace  were  run  by  electric  cur- 
rent, the  kilowatt -hours  used  in  melting  a 
given  quuntlty  of  metal  would  be  deter- 
mined, converted  into  large  Calories  by 
the  proper  factor  (1  kw-hr.=860  Calories), 
and  this  quantity  used  as  the  divisor,  as 
equivalent    of    the    energy    ex- 


<ended. 
FURNACE      ELECTRODES.— S^e 


Eiec- 

FURNACE      HEAT      INSULATION.— See 

lent  Insulation,  brick,  cement,  etc.:  also 
:ee  Brick,  Are.  for  boiler,  electric  and  oth- 
■r  furnaces:   Covering,    pipe   and   boiler. 

FURNACE  REGULATOR*.— See  Regu- 
ators,    furnace. 

FURNACES,  BOILER.— The  furnace  for 
i  fuel-heated  boiler  is  that  part  below, 
«■  sometimes  within,  the  boiler  In  which 
he  fuel  Is  burned.  Ordinarily  it  consists 
'-■     •----•   adjacent 

the  side  and  rear  walls  of  the  combustion 
chamber.  The  shape  of  the  furnace  de- 
pends upon  the  fuel  used,  highly  volatile 
coals  requiring  a  high  furnace  and  one 
having  a  large  area  in  the  combustion  zone 
so  as  to  give  abundant  space  for  the  flames 
without  being  chilled  by  contact  with  the 
relatively  cool  .boiler  surfaces,  which  would 
cause  the  production  of  a  great  deal  of 
smoke  through  the  deposition  of  the  car- 
bon that  Is  partly  unconsumed. 

The  necessity  for  designing  the  furnace 
to  consume  the  fuel  completely,  and  utilize 
the  heat  with  as  little  loss  as  possible,  has 
led  to  Ihc  development  of  many  special 
designs  known  by  various  names,  such  as 
"smokeleas,"  "down -draft,"  etc.  This  fact 
as  well  as  the  need  for  firing  coal  eco- 
nomically and  uniformly  has  also  resulted 
In  the  use  of  mechanically  operated  stok- 
hlch  feed   the  fuel  in  either  continu- 
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ployed    for  lining   the   furn 

ace   as 

ally    built    by    the    contract 

r    that 

.  North  % 


by  the  stoker 

a  special  construction  of  the  grates  which 
are    furnished   as   either  a  part  of  or  aux- 
iliary to  the  stokers.     In  a  case  of  hand- 
ilshed  " 
_ometln 
^brickwork    which    Is    i 
we'll'  e 

is    ger .._ ....    _L, 

installs    the   complete   boiler    set....... 

furnace   lining   is   generally    of   special    fire 
brick    or    other    refractory    material    as    Is 
the  Are  arch.   If  one  Is  used. 
Manufacturers: 

American    Welding   Co.,    Carbondale.    Pa. 

Automatic     Furnace     Co.,      The.      1st     & 

Hurshman  Sts„   Dayton,  Ohio.      "Model 

Automatic." 

Brlghtman    Furnace  Co.,   3570   Broadway, 

Cleveland.  Ohio. 
Beggs    &    Co.,     James,    IS     Warren    St.. 

New    York.    N.   Y. 
Burke   Furnace  Co., 
St..    Chicago,    111. 
Chicago.    Tile  Arch    Furnace  Co..   321   W. 

Auatin    Ave.,    Chicago,    111. 
Cokal    Stoker   Co.,    1029.31    N.    Clark    St., 

Chicago,  III. 
Decarle    Boiler    &    Incinerator   Co.,    3324- 
30     SL     Hubert     St.,     Montreal.     Que.. 

Detroi't    Stoker    Co.,    Woodward    &    Hor- 

ton  Aves..  Detroit,  Mich. 
Green    Engineering    Co.,     East    Chicago, 

Heine  Safety  Boiler  Co.,  6316  Marcus 
Ave..    St.    Louis.    Mo. 

McClave- Brooks  Co.,  Poplar  St.  &  Park 
PI.,  Scranton,  Pa. 

McMillan  &  Co..  James,  114  Clarkson  St,, 
Chicago.   111. 

O'Brien  Boiler  Works  Co..  John,  1601  N, 
11th  St.,  St.  Louis.  Mo. 

RILEY  STOKER  CO..  SANFORD.— 9 
Neponaet  St.,  Worcester,  Mass.  "Mur- 
phy." 


Surface  Combustion" Co.,  368  Gerard  Ave. 

New  York.  N.    Y. 
Walsh  &  Weldner  Boiler  Co.,  The.  Chat- 


the  electrk   _   _..   .. 

electric  current  to  do  useful  thermal  work 
within   an   enclosed   space   such   as   heatli 


charge  until  its  Ingredients  react  chemi- 
cally on  each  other.  However,  it  Is  gen- 
erally restricted  to  such  apparatus  as  Is 
designed  for  high  temperatures  only.  Elec- 
tric furnaces  can  use  direct  current,  but 
Alternating  current  Is  usually  employed  be- 
cause it  has  no  unilateral,  or  chemically 
separative,  effects  and  because  It  la  more 
economical  and  convenient  to  transmit  and 
use.  The  useful  effect  depends  on  the  en- 
ergy or  wattage  consumed  by  the  furnace. 
and  not  on  the  voltage  or  amperage  of  the 
current. 

Principal  Classes.  Electric  furnaces  may 
be  conveniently  divided  Into  arc  furnaces, 
resistance  furnaces  and  Induction  fur- 
naces. The  arc  furnace  Is  a  type  of  fur- 
nace In  which  the  principal  source  of  heat 
Is  a  gap  across  which  the  current  Jumps 
or  arcs,  passing  through  the  gas  or  vapor 
between  the  terminals.  To  render  It  ther- 
mally efficient  the  arc  Is  struck  In  an  en- 
closed .space,  the  walls  Of  which  prevent 
free  radiation  of  the  heat  o*  the  arc.  The 
substance  to  be  heated  Is  either  placed 
near  the  arc,  usually  beneath  it  (as  In  the 
arc- radiation  furnace,  such  as  the  Stas- 
sano  type),  or  Is  made  one  of  the  termin- 
als of  the  arc  being  then  heated  by  con- 
tact with  the  arc  and  by  the  current  pass- 
ing through  It  (arc -resistance  furnace, 
such  as  Girod  type).  In  the  Heroult  type 
of  furnace  the  metal  bath  ties  beneath  two 
electrodes  and  Itself  forms  an  intermedi- 
ate electrode  for  two  area  In  series,  or  lies 
beneath  three  electrodes  using  three- 
phase  current  and  forms  the  neutral  point 
of  the  circuit. 

The  electrodes  used  in  arc  furnaces  are 
gradually  consumed  or  evaporated,  so  that 
It  Is  necessary  to  feed  the  electrodes  con- 
tlnuously  Into  the  furnace  to  maintain  the 
same  distances  between  the  arcing  points. 
This  is  usually  done  by  a  motor-driven 
electrodes    are 
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uunwritu  into  heat  by  the  passage  of  the 
current  through  a  solid  or  liquid  resistor. 
The  electrical  energy  Is  thus  transformed 
Into  sensible  heat  at  100%  efficiency 
of  conversion.  The  resistor  may  be  a 
solid  block,  or  rod,  or  wire,  or  granulated 
solid  material,  or  a  liquid  bath.  The  sub- 
stances to  be  heated  are  cither  brought 
Into  proximity  of  the  resistor,  under  the 
same  roof,  or  in  contact  with  it.  or  mixed 
In  with  It.  or  they  may  constitute  the  re- 
sistor itseir.  Meat-treating  furnaces  are 
commonly  of  this  type,  using  granular  re- 
sistance materia.1  in  troughs.  Almost  all 
muffle  and  small  furnaces  are  resistance 
furnaces  and  use  resistance  wire  or  rod. 

An  induction  furnace  Is  a  type  of  fur- 
nace operating  on  the  principle  of  the  elec- 
tric transformer.  The  metal  bath  Is  held 
In  a  ring-shaped  crucible  or  hearth,  the 
core  of  the  transformer  passing  through 
the  hole  in  the  ring  so  that  the  bath  forms 
a  one- turn  or  short-circuited  secondary 
circuit.  Consequently  the  bath  will  carry 
a  high  current  at  a  low  voltage,  and  will 
be  heated  in  the  same  manner  as  In  the 
resistance  furnace.  It  has  the  d  lead  vantage 
or  a  low  power-factor. 

Principal  Applications.  Among;  the  most 
Important  uses  of  the  electric  furnace  is 
In  the  production  of  high-grade  at  eel  and 
ateel  alloys.  Steet  made  in  these  furnaces 
has  shown  a  higher  strength  and  more  uni- 
form Quality  than  that  made  in  the  fuel- 
Are  d  processes.  The  freedom  from  flaws 
shown  by  electrlo  steel  makes  It  particu- 
larly valuable  for  such  machine  parts  as 
are  subjected  to  repeated  atresses,  ss 
shafts,  axles,  gears  or  other  rotating  parts. 
Under  Impact  teat  ft  has  shown  a  much 
greater  strength  than  open -hearth  steels. 
Electric  steels  can  be  poured  at  a  higher 
temperature  in  a  still  condition,  and  due 
to  this  characteristic  they  have  come  Into 
use  for.  thin  castings  which  could  not  be 
made  of  ateel  molten  by  any  other  proc- 
ess. These  advantages  have  been  largely 
responsible  for  the  rapid  growth  of  the 
electric   furnoce   industry. 

The  number  of  American  electric  steel 
furnaces  in  use  increased  from  156  in 
1917  to  330  In  1919,  about  113%,  and 
the  Increase  In  the  nine  years  since  1910 
was  about  2500%.  Their  total  capac- 
ity was.  in  1919,  about  13B0  tons.  The 
total  output  of  electric  steel  and  alloy  steel 
Ingots  and  castings  In  the  United  States 
In  1918  was  802,326  gross  tons.  No  exact 
data   are   yet   available   for    1919,    but   It  Is 
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Furnaces  for  the  melting  of  nonferrous 
metals  have  been  a  recent  development  In 
the  metal  Industry.  About  Ave  years  age 
there  were  no  electric  brass-melting  fur- 
naces In  commercial  use.  In  1920  there 
were  a  total  of  261  of  these  furnaces  In 
uss.  They  have  shown  a  greater  economy 
than  the  fuel -fired  furnaces,  the  net 
amount  saved  being  about  15  to  310  per 
ton.  They  produce  a  metal  of  higher- 
strength  as  well.  They  have  been  found 
particularly  successful  In  the  melting  of 
line  and  of  refractory  alloys,  such  as 
cupro -nickel,  which  Is  melted  In  the  United 
Kintoii  mint  at  less  than  half  the  cost  or 
i   fuel- fired    furnace.     In    the 

...    i    electric    melting   practically 

eliminates    the    loss    by    vaporisation. 

Electric  furnaces  are  also  used  in 
tro metallurgical  and  electrochemlc 
esses  for  the  reduction  of  ores 
production  of  chemicals.  Many  co 
and  metals  cannot  be  produced 
other  way.  These  furnaces  found  one  or 
their  first  uses  In  the  manufacture  of  c 
corundum,  a  valuable  artificial  abrasl .  _. 
and  also  of  artificial  graphite.  All  the 
aluminum  produced  is  made  In  electric  fur- 
naces, as  are  calcium  carbide,  ealeiun 
cyan  amide,  alumina,  and  many  other  high- 
ly useful  compounds.  Electric  furnaces  an 
also  used  in  the  several  processes  for  the 
production  of  nitric  acid  from  the  atmos- 
phere, these  furnaces  being  of  a  special 
arc  type.    Other  uses  ft—  -"'  " 
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il  of  these  ele- 
ments possible'  In  the  electric  furnace  Is 
one  of  Its  chief  advantages.  The  furnace 
used  Is  generally  some  form  of  the  resis- 
tance type.  The  furnaces  are  made  In  va- 
rious styles  and  sties  from  the  small 
manually  operated  furnaces  to  the  con- 
tinuous, automatic  types  with  a  capacity 
of  several  tons  per  hour. 
Manufacturers; 
AJax   Electrothermlc  Corp.,   638   E.    State 

St.,  Trenton,  N.  J. 
Booth      Electric     Furnace     Co.,     326     W. 

Madison  St.,  Chicago,  III. 
Canadian  General   Electric  Co..   Ltd..    212 

King    St..    W..    Toronto.    Ont..    Can. 
Eaton  Electric  Furnace  Co.,  The,  Taun- 

Electrlc  Furnace  Co.,  The,  Alliance, 
Ohio.     "Bally." 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa, 
"Grea  vea-Etche  II  s. " 

Electric  Heating  Apparatus  Co.,  113-125 
Sussex  Ave.,  Newark,  N.  J.  "Hevi- 
Duty." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  All  electrical  equipment — 
heating  and  control — for  equipping  heat 
treating  furnaces.  See  description  un- 
der "Furnaces,  electric,  miscellaneous." 
or  page  1208  for  survey  of  G-E  electric 
industrial  beating  equipment. — Adv. 

Hayes,    Carl   I.,  Edgewood,  R.   I. 

Holeroft  &  Co.  655  Book  Bldg.,  Detroit. 
Mich. 

LEEDS  ft  NORTHRUP  CO.,  4901  Sten- 
ton  Ave..  Philadelphia,  Pa.,  1304  Mon- 
adnock  Block,  Chicago,  III.  For  an- 
nealing small  work.  Vertical  cylin- 
drical furnaces  up  to  24  In.  diameter 
and  IT  In.  deep,  for  110  or  220  volts. 
Life  of  heating  element,  5,000  hours.— 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union     Bank     BWk.,     Pittsburgh,     Pa. 

Strong,    Carlisle    ft    Hammond    Co..    The, 


FURNACES,  ELECTRIC,  BRASS  AND 
OTHER  NONFERROUS  METAL.— The 
electric  furnace  for  melting  brass,  zinc  and 
other  nonferrous  metals  Is  usually  of  the 
arc  or  resistance  type  and.  due  to  Its  com- 
paratively small  size,  !■  generally  designed 
for  single-phase  power  supply.  Its  accu- 
rate control  of  the  furnace  atmosphere  Is 
-f   [ta   chief  advantages,    as   this    pre- 


metal 
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.,      — idlzatton.      The 

the  furnace  also  reduces  the 
volatilisation,    an  Jmportant 


feature  In  melting  zinc  and  alloys  con- 
taining considerable  percentages  of  sine. 

Manufacturers: 

AJax  Electrothermlc  Corp.,  636  E.  State 
St,,  Trenton,  N.  J. 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,   Chicago,   111. 

Canadian  General  Electric  Co.,  Ltd.,  21! 
King    St.,    W.,    Toronto,   Ont.,    Can. 

Detroit  Electric  Furnace  Co..  642  Book 
Bldg.,    Detroit.    Mich.       "Detroit." 

Eaton  Electric  Furnace  Co.,  The,  Taun- 
ton, Moss.     "Eaton." 

Electric  Furnace  Co.,  The,  Alliance, 
Ohio.      "Bally." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  principal  characteris- 
tics of  the  O-E  electric  furnace  for 
melting  non-ferrous  metals  and  alloys 
are:  Temperature  of  heat  generating 
source  controllable  at  will,  which  pre- 
vents formation  of  slag  cinders  and 
makes  metal  readily  recovered  without 
crushing  operation.  Heat  generated  Is 
of  the  "soaking"  type,  uniformly  dis- 
tributed, and  any  workable  tempera- 
ture gradient  may  be  maintained,  be- 
tween charge  and  heat  source.  The 
charge  Is   heated   from  all  aides.     Bath 


O-E   Electric  Furnace  and  Control 

Is  shallow  and  large  surfaces  are  ex- 
posed to  receive  heat  by  conduction  as 
well  as  radiation.  Has  normally  a  re- 
ducing atmosphere,  which  may  readily 
be  made  neutral  or  oxidizing.  Automat- 
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... Dead  atmosphere  _     ... 

pace  normally  as  there  Is  practically 
no  circulation  of  air  through  furnace. 
Furnace  may  be  "forced,"  I.  e..  heat 
may  be  fed  to  metal  as  fast  as  latter 
will  absorb  it  and  a  high  rate  of  melt- 
ing results.  This  Company  builds  also 
electrical  equipment  for  any  type  of 
electric  arc  furnace.  (Bulletin  45710A.) 
See  adv.  pages  1203-1223— Adv. 

Hamilton  ft  Hansen.  Inc.,  Park  Row 
Bldg.,   New  York.   N.   Y.     "Rennerfelt." 

INDUSTRIAL  ELECTRIC  FURNACE 
CO..  53  W.  Jackson  Blvd..  Chicago,  111. 
"Snyder."  "Von  Schlegell,"  "Indus- 
trial."  "Repelling  Are." 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union      Bank     Bldg.,     Pittsburgh,     Pa. 

Volta  Mfg.  Co..  Ltd.,  Welland,  Ont., 
Can.     "Volta." 

Wile  F.lcrtrlc  Furnace  Co.,  Pittsburgh. 
Pa.     "Wile." 

FURNACES,  ELECTRIC,  HARDENING. 
— To  develop  the  best  physical  character- 
Istlcs  in  certain  steels  they  are  subjected 
to  heat-treating  processes  requiring  accu- 
rate control  In  their  various  stages.  Be- 
cause of  its  perfect  control  of  the  time  that 
the  material  Is  In  the  furnace,  and  the 
temperature  and  atmosphere  of  the  fur- 
nace—the important  elements  In  the  heat- 
treating  of  steels — the  electric  furnace  Is 
found  to  be  particularly  adapted  to  these 
processes.  To  eliminate  need  for  a  skilled 
operator  and  at  the  same  time  obtain  high- 
ly uniform  results,  they  are  sometimes 
built  completely  automatic.  In  these  types 
the  material  Is  placed  on  Cars  or  convey- 
ors at  the  mouth  of  the  furnace  and  car- 
ried continuously  through  the  hardening 
furnace,  quench  and  drawing  furnace,  the 
time  and  temperature  control  of  each  oper- 
ation being  entirely  automatic. 


AJax  Electrothermlc  Corp.,  636  E.  State 
St.,  Trenton,  N.  J.  (assay  and  other 
laboratory). 

Booth  Electric  Furnace  Co.,  326  W.  Mad- 
ison St.,  Chicago,  III. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W..  Toronto.   Ont..  Can. 

Electric  Furnace  Co.,  The,  Alliance, 
Ohio.      "Bali  v." 

Electric   Heating   Apparatus   Co..    123-126 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Alt  electrical  equipment — 
heating  and  control — for  equipping 
heat-treating  furnaces.  See  description 
under   "Furnaces,   electric,    mlscellane- 

Hayes.  Carl  I.,  Edgewood,   R.  I. 

Holeroft  ft  Co.,  665  Book  Bldg.,  Detroit, 
Mleh. 

Honkins  Mfg.  Co..  Law  ton  &  Buchanan 
Sts..   Detroit,   Mich. 

LEEDS  ft  NORTHRUP  CO..  4901  Sten- 
ton  Ave..  Philadelphia.  Pa.,  1304  Monad- 
nock  Block,  Chicago,  HI.  Furnaces  for 
'  use  with  the  Hump  method  for  the 
heat  treatment  or  ateel.  Vertical  cy- 
lindrical muffle;  largest  size.  17  by  17 
In.,  wound  for  110  or  220  volts,  for  use 
up  to  1,800  deg.  F.  Life  of  heating 
element,  2.600  hours. — Adv. 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union     Bank     Bldg.,      Pittsburgh,     Pa. 


TORY.— The  electric  laboratory  fui 
generally  a  muffle  furnace,  the  heating 
elements  used  being  of  resistance  wire  or 
ribbon.  They  are  made  In  sizes  and  types 
suitable  for  use  In  the  dental  or  chemical 
laboratory,  heat-treating  Iron  and  steel 
specimens,  enameling  Jewelry,  fusing  opti- 
cal glass  and  similar  work  where  a  high- 
temperature  small -capacity  furnace  Is  de- 
sired. For  assay  and  like  work  there  Is  an 
unusual  form  of  furnace  which  generates 
the  heat  by  Inducing  eddy  currents  In  the 
material  being  heated  or,  If  this  Is  a  non- 
conductor, a  conducting  crucible  Is  used 
In  which  the  currents  are  Induced. 
Manufacturers: 
AJax   Electrothermlc  Corp.,   636   E.    State 

St.,  Trenton,  N.  J.  (Induction.)    "AJax- 

Northrup." 
AUTOMATIC  ELECTRIC  HEATER  CO 

Warren,   Pa.     "Sepco." 

5  Co.,  326  W.  Mad- 


point,"    "Edison." 
Canadian   General  Electric  Co.,   Ltd.,    218 

King  St.,   W.,  Toronto,   Ont.,  Can. 
ETJrSON    ELECTRIC    APPLIANCE    CO., 

INC.,   5660  W.   Taylor  St.,   Chicago,  III. 

"Hotpolnt,"     "Edison."       (See     display 

advertisement  on  pages  1292-3.) 
Electric    Heating   Apparatus   Co.,    123-125 

Sussex  Ave.,  Newark,  N.  J.     "Multiple 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  Arsem  vacuum  fur- 
nace for  obtaining  very  high  tempera- 
tures, comprises  a  heater  enclosed  In 
a  vacuum  chamber.  Two  types  are  made. 
a  vertical  type  and  a  box  type.  The 
vacuum  chamber  is  of  steel  with  win- 
dows for  observation  of  heating.  Uses: 
Preparation  of  metals,  alloys  and  va- 
rious compounds;  determination  of 
melting  points  by  an  optical  pyrometer 
or  hv  reference  to  the  furnace  call- 
curves;  calibration  of  optical 
— I;  distillation  of  refractory 
Buununcei  for  separation  or  purifica- 
tion; study  of  equilibrium  In  the  reac- 
tion depending  upon  the  pressure  of 
the  gaseous  phase.  (Bulletin  49711.) 
Also  an  electrlo  muffle  furnace  for  tem- 
peratures up  to  S50  degrees  C-.  espe- 
cially adapted  for  heat-treating  carbon 
steels  and  for  laboratory  and  experi- 
mental uses.  (Bulletin  69706.)  See 
adv.  pages  1203-1223.— Adv. 

Hamilton  A  Hansen.  Inc.,  Park  Row 
Bldg..   New  York,   N.  Y.      "Rennerfelt." 

Hanovla  Chemical  ft  Mfg.  Co.,  Chestnut 
St.  ft  New  Jersey  Railroad  Ave..  New- 
ark.  N.  J. 

Heldbrlnk  Co..  The,  420  S.  6th  St.,  Min- 
neapolis,   Minn.      "Maves." 

Hosklns  Mfg.  Co..  Lawton  A  Buchanan 
Sts.,   Detroit,   Mich. 

INDUSTRIAL  ELECTRIC  FURNACE 
CO..  53  W.  Jackson  Blvd..  Chicago.  111. 
■  "Snyder,"  "Von  Schlegell,"  "Indus- 
trial,"   "Repelling  Arc." 

LEEDS  &  NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,    Philadelphia.   Pa, 

Pelton  ft  Crane  Co..  The,  632  Harper 
Ave.,  Detroit,  Mich.  "Pelcrane," 
"Pelton." 

Pittsburgh  Electric  Furnace  Corp.,  714 
Union     Bans:      Bldg..     Pittsburgh,      Pa. 

White  Dental  Mrg.  Co.,  The  S.  8.,  811  S. 
12th  BL,  Philadelphia.  Pa.  (Tor  ruslng 
porcelain)       "S.    S.    White." 
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FURNACES,      ELECTRIC, - 

NEOUS.— This  classification  la  Intended 
Include  those  types  of  furnaces  not  sepa- 
rately classified  herewith.  These  Include 
such  furnaces  as  for  production  ol  alum- 
inum, calcium  carbide,  carborundum,  graph- 
ite, and  other  electrochemical  products: 
also  furnaces  for  fusing  quartz,  glass  and 
other  refractory  substances.  Where  an  ex- 
tremely high  temperature  Is  necessary 
such   furnaces  are   of   the  arc  type;  where 


incy  a 


of   temperature   are    needed   the    resistance 
type  of  furnace  Is  usually  employed. 
Manufacturers: 
AJax   Electro  thermic   Corp.,    636   E.   State 

St.,  Trenton,  N.  J. 
Beck  man    &    Linden    Engineering    Corp... 
604    Mission    St.,    San    Francisco,    Cal, 

Booth  Electric  Furnace  Co..  3 26  W.  Mad- 
ison   St.,    Chicago.    III. 

Canadian  Edison  Appliance  Co..  Ltd.. 
Downle  St.,  Stratford,  Ont.,  Can.  "Hot- 
point."   "Edison." 

Canadian  General  Electric  Co.,  Ltd.,  812 
King  St..  W.,  Toronto.   Ont.,   Can. 

Detroit  Electric  Furnace  Co..  642  Book 
Bldg..    Detroit.    Mich.      "Detroit." 

EDISON  ElJScTRIC  APPLIANCE  CO., 
INC.,  6660  W.  Taylor  St.,  Chicago,  III. 
"Hotpolnt."  "Edison."  (See  display  ad- 
vertisement  on   page*   1292-3.) 

Electric  Furnace  Construction  Co.,  908 
Chestnut  St.,  Philadelphia,  Pa. 
"Greaves-Etchella." 

Electric  Heating  Apparatus  Co.,  123-13S 
Sussex  Ave.,  Newark.  N.  J.  "Multiple 
Unit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  For  heat-treating  profess- 
es requiring  temperatures  from  900  to 
1,800  degrees  F..  such  as  hardening, 
drawing  and  annealing  of  carbon  steels, 
drawing  high-speed  steels,  annealing 
brass  and  copper  and  baking  vitreous 
enamels,  this  company  has  developed 
electric  heating  units  and  automatic 
temperature  control  for  equipping 
either  horizontal  or  vertical  cylindrical 
furnaces.  The  advantages  of  heat- 
treating  furnaces  so  equipped  are  auto- 
matic control  of  temperature,  giving 
minimum  temperature  variation  in  the 
furnace,  maximum  rate  of  heating  the 
charge,  maximum  efficiency  In  heat 
treating,  and  elimination  of  scale  due 
to  oxidation.  Heat  treating  problems 
should  be  referred  to  industrial  heat- 
ing specialists  in  the  nearest  G-E  of- 
fice. See  page  1223.  This  company 
has  developed  also  an  electric  furnace 
for  melting  non-  ferrous  metals  and  al- 
lays and  electrical  equipment  for  any 
type  of  electric  arc  furnace.  (Bulletin 
4S710A.)— Adv. 

Hamilton  ft  Hansel],  Inc.,  Park  Row 
Bldg.,  New  York,  N.  Y.     "Rennerfelt." 

Hayes,  Carl  I.,  Edgewood,  R.  I. 

Hosklns  Mfg.  Co..  Lawton  ft  Buchanan 
Sts..  Detroit,  Mich. 

INDUSTRIAL  ELECTRIC  FURNACE 
CO..  63  W.  Jackson  Blvd.,  Chicago.  III. 
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FURNACES,  ELECTRIC,  STEEL.— The 
value  Of  the  electric  furnace  in  the  steel 
Industry  was  not  appreciated  until  about 
1915  when  It  came  Into  use  In  the  manu- 
facture of  special  alloy  steels  and  steel 
castings.  Since  then  their  use  has  In- 
creased rapidly;  In  1916  there  were  in  use 
In  the  world  213  eleetrlo  steel  furnaces. 
while  In  1930  their  number  had  Increased 
to  over  1100.  Some  idea  of  their  efficiency 
may  be  obtained  from  the  results  of  a  test 
of  IB  arc-type  furnaces  for  melting  steel 
for  castings  conducted  during  the  entire 
year  1518;  these  results  showed  that  the 
power  consumed  varied  from  636  to  840 
kw-hrs.  per  ton  melted,  which  Is  consid- 
erably lower  than  in  the  early  designs. 
There  are  a  large  variety  of  steel  furnaces 
used  utilising  the  arc,  resistance  and  In- 
duction principles.  They  vary  In  capacity 
from  less  than  one  ton  to  over  10  tons  at 
one  charge.  Most  of  the  furnaces  operate 
On  three-phase  or  single- phase  a-C  cir- 
cuits. For  steel  foundries  they  have  the 
advantage  of  producing  steel  castings  ex- 
ceptionally  free   from   blow  "  " 


ind  hon 


Steneous  in  texture:  their  use  has  prac- 
cally  eliminated  spoilage  In  such  castings 
and  resulted  In  a  decidedly-  superior  qual- 


ity product.  Their  use  In  steel  works  has 
produced  carbon  and  alloy  steels  of  un- 
excelled purity  and  strength,  and  resulted 
in  decided  saving  of  tungsten,  molybde- 
num, chromium  and  other  expensive  met- 
als used  In  alloying  certain  steels,  which 
In  the  open-hearth  or  other  fuel-flred  fur- 
naces were  to  a  largo  extent  oxidised  or 
burned  out.  (For  further  details  as  to 
processes  and  results,  see  Furnaces,  elec- 
tric, development  and  status  of). 
Manufacturers: 

Booth  Electric  Furnace  Co.,  S2S  W.  Madi- 
son St..   Chicago,   ia 
Crowley    Co.,    John    A.,    120    Liberty    St., 

New  York,   N.  Y.      "Oron  wall -Dixon." 
Detroit    Electric    Furnace    Co.,    642   Book 

Bldg.,  Detroit,  Mich.  "Detroit." 
Greene   Electric   Furnace   Co.,    1602  Hoge 

Bldg..  Seattle,  Wash.     "Greene." 
Hamilton    ft    Hansel],    Inc.,    Park    Row 
Bldg.,   New  York,   N.  Y.     "Rennerfelt." 
INDUSTRIAL      ELECTRIC      FURNACE 
CO.,  SB  W.  Jackson  Blvd..  Chicago.  111. 
"Snyder."     "Von     Schlegell."     "Indus- 
trial," "Repelling  Arc." 
Leavitt  &  Co.,  C.  W.,  30  Church  St.,  New 

York,  N.  Y.     "Qlrod." 
Ludlum   Electric    Furnace    Corp.,   Water- 

vllet.   N.  Y.      "Ludlum." 
Pittsburgh    Electric    Furnace    Corp..    714 
Union     Bank     Bldg.,     Pittsburgh,     Pa. 
"Moore." 
'"jilted   States   Steel  Corp.,   71  Broadway, 

New  York.  N.  Y.     "Heroult." 
Volta  Mfg.  Co.,  Ltd.,  Welland,  Ont.,  Can. 

"Vblta." 
Vom  Baur,   C.   H.,    E0  Church   St.,   New 

York,    N.    Y.      "Vom   Baur." 
Webb  Electric  Furnace  Corp..  SO  Church 

St.  New  York,  N.  Y.  '•Webb." 
Whiting  Corporation.  Harvey,  Ills. 
Wile   Electric    Furnace   Co.,    Pittsburgh, 

Pa.  "Wile," 
FURNACES,  SOLDER  I  NO.— See  Fire 
pots,  electrician's;  also  Fire  pots,  electric. 
FUSE  ADAPTERS,  BASES,  BLOCKS, 
BOXES,  CAPS.  CLIPS.  FERRULES.  RE- 
MOVERS, SHELLS,  TESTERS,  TONGS. 
— See  Adapters,  fuse;  Bases,  cutout,  for 
csrtrldge  fuses;  Bases,  cutout,  for  open 
link  fuses;  Bases,  cutout,  for  plug  fuses' 
Blocks,  fuse;  Boxes,  cutout  or  fuse;  Cape, 
fuse;  Clips,  fuse;  Ferrules,  fuse;  Removers, 
fuse;  Sheila,  fuse;  Testers,  fuse;  Tongs, 
fuse,  high-tension;  Tongs,  fuse,  low  or 
medium-tension. 

FUSE  LINKS  OR  RENEWALS,— These 
are  fusible  elements  of  definite  rating  ln- 
sertable  In  the  renewable  types  of  cart- 
ridge and  plug  fuses  to  replace  an  element 
that  has  "blown."  For  the  cartridge  type, 
which  la  the  moat  used  of  renewable  fuses, 
there  are  made  three  types  of  renewals 
but  these  are  not  Interchangeable.  The 
link  type  nonsists  of  a  bare  fuse  strip,  us- 
ually of  special  shape  and  designed  to  be 
used  with  fuse  terminals  and  enclosure  of 
corresponding  rating;  the  enclosed  re- 
newal consists  of  a  separately  enclosed 
link  designed  to  be  used  only  within  an 
outer  enclosure  and  terminals  of  the  same 
rating,  thus  virtually  constituting  a  cart- 
ridge fuse  within  a  cartridge  fuse;  the 
multiple  renewal  consists  of  two  or  more 
links  Intended  to  be  used  successively  as 
one  after  another  Is  blown.  For  the  plug 
type  renewable  fuse  there  are  also  three 
types  of  renewals  corresponding  In  a  gen- 
eral way  to  the  foregoing  and  likewise  not 
interchangeable.  AH  renewals  should  be 
purchased  only  from  the  manufacturer  of 
the  particular  type  or  renewable  fuse  uaed 
or  from  his  authorised  agents.  This  clas- 
sification does  not  Include  fuse  links  for 
open-link  fuses;  for  these  sea  Fuses,  link. 
Manufacturers: 
Appleton    Electric    Co.,    1703    Wellington 

Ave..   Chicago,  RL 
Becker     Electric     Works.      3066     Lincoln 

Ave..   Chicago,    Hi. 
Brach    Mfg.    Co..    L.    S..    127  129    Sussex 

Ave.,  Newark,  N.  J. 
Bryant  Electric  Co.,  The.  1421   State  St.. 

Bridgeport,  Conn.      "Bryant." 
BUS.SMANN  MFG.  CO..  3819  N.  23rd  St., 

St.   Louis,   Mo.      "Buss." 
Canadian  General  Electric  Co,,   Ltd.,   212 

King  St..  w:,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse   Co.,    Ltd.,    San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
Chase-Shawmut   Co..   The,   Newburyport, 

Mass.     "Shawmut." 
CHICAGO    FUSE    MFG.    CO.,    Laflin    ft 

15th   Sts.,   Chicago.   TU.     "Union." 
DAW    FUSE   WORKS  OF   GENERAL 
ELECTRIC  CO.,  Providence,  R.  I.     (Set 


descriptive  advertisement  under  Fuses 
cartridge,    non- renewable.) 

ECONOMY  FUSE  ft  MFG.  CO.,  2717 
Greenvlew  Ave.,  Chicago,  HI.  (See  dis- 
play  adv.   page  1289.) 

ECONOMY  FUSE  ft  MFG.  CO.  OF 
CANADA.    LTD.,    Unity    Bldg..    Mont- 

EFFICD3NCY     ELECTRIC      CO.,     THE, 

East    Palestine,    Ohio.      "Efficiency." 
Electric  Fuse  guard  Co.,  Inc.,  60  Shlpman 

St.,  Newark,   N.  J.      "Fuseguard." 
ESSEX     MFG.     CO.,     117    Mulberry    St.. 

Newark,    N.   J. 
FEDERAL  ELECTRIC  CO.,  8700  S.  State 

St..    Chicago,   III.      (See   display       " 

tlsement  on  page         *  ' 
larvard  Electric  Ce 

St.,    Chicago,    111. 
Johns-Pratt  Co.,    The,    EGE    Capitol   Ave., 

Hartford,  Conn. 
LINE    MATERIAL    CO..    South    Milwau- 
kee. Wis.     (See  display  advertisement 

on    page    1278.) 
METROPOLITAN        ELECTRIC       MFG, 

CO.,  East  Ave.  ft  14th  St.,  Long  Island 

City,  N.  Y. 
Pierce  Fuse  Corp..  Buffalo.  N.  Y. 
Pierce    Fuse    Corp.    of    Canada,    Ltd.,    B 

Lewis      St.,      Brldgeburg,      Ont.,      Can. 

Ree-Nu-li  Electric  Mfg.  Co.,  168  Acush- 
net  Ave.,  New  Bedford,  Mass.  "Ree- 
Nu-IL" 

SNOW  &  CO.,  E.  W.,  Rochester,  N.  Y. 
Snow  fuse  links  have  Underwriters' 
standard  dimensions  for  any  renewable 
fuse.  Are  interchangeable  with  the 
following  makes  of  renewable  fuse 
cases:  Economy — Union — Buss— J.  M. 
or  N  o  a  r  k— G.  E.— Chase — Shawmut. 
(Pierce  from  SI  amps,  and  up.)      From 


"Snow"  Fuse  L 

Illustration  of  Class  IE  to  80  amp.  link. 
It  will  be  noted  that  this  type  of  link 
affords  a  great  saving.  In  that  It  Is 
Slotted.  This  makes  It  unnecessary  to 
remove  ybur  bolts  or  screws  from  your 
renewal    fuse.     The     smaller    renewal 
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"Snow"  Fuse  Link 

links,  from  3  to  60  amps,  have  one  end 
bent  at  an   angle,   ready  for  Insertion 
Intq  fuse  casing.    Every  fuse  link  thor- 
hly     Inspected;     carrying     capacity 
Ing   stamped   on  each   link   guaran- 
teed accurate.     Made  in  all  slsea   from 
3  to  600  amps..  2G0  volts.— Adv. 
WRSTINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages  1396-1402.) 
FUSE      MOUNTINGS,      HIGH-TENSION. 
— These  mountings  are  made  for  use  with 
Chemical  or  special  fuses  to  be  inserted  In 
high-tension  lines.     The  mountings  consist 
of  a  auitable  base,  usually  with  steel  pins 
at  each  end  on  which  pin   type  porcelain 
insulators    are    mounted.      The    top    of    the 
Insulator    Is    provided    with    the    contact - 
making  and   fuse-holding  device   and   also 
lugs  for  connecting  and   soldering  the  line 
wire.     Several   different   types   of   mount- 
ings are  made,  the  form  depending  on  the 
type   or   fuse,   voltage   of   cfrcult  and   the 
framework  or  support  on  which  the   fuse 
la  to  be  placed. 
Manufacturers: 

SCHWEITZER    ft    CONRAD.    INC..    4431 
Ravenawood    Ave.,    Chicago,   III.      "S   ft 
C." 
FUSE     WIRE      AND     STRIP.— Wire     or 
strips  of  fusible  metal  for  Insertion  In  fuse 
or    cutout    bases    designed    for    open -link 
fuses.      The    wire   Is    of   varying    sixes   ac- 
cording  to   the   current   it   Is   designed   to 
carry     without     fusing;      common      ratings 
available    range    fro  mi    M    ampere    to    200 
amperes.    Fuse  strip  is  furnished  in  stand- 
ard widths  of  M  and   1   Inch  and  different 
thickness  to  give  nominal  current  ratings 
from  60   to   1000  amperes.     Both   fuse  wire 
and   strip  are  usually  made  up  on  spools, 
containing  6  lbs.  In  the  larger  slses.     Their 
use  as  open   fuses  is  diminishing  because 
of  the  great  superiority  of  enclosed  fuses. 
To   a   limited   extent   aluminum   wire   Is 
uaed   for   ruse   elements   where   a   smaller 
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volume  of  metal  is  desired  an*  where  a 
higher  blowing  temperature  is  not  objec- 
tionable, as  In  the  case  of  expulsion  fuses. 

Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  Of  offices  and 
Illustrations  and  descriptions  of  our 
products. — Adv. 

Apple  ton  EI  fc  trie  Co.,  1703  Wellington 
Ave..  Chicago,  111. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.     "Bryant." 

BUSSMANN  MFG.  CO.,  St.  Louis.  Mo. 
"Busa"  fuse  wire  and  strip  ara  care- 
fully tested  and  guaranteed  to  be  unl- 


"Buis"    Fuse   Wire 


ltles  from  50  to  1000.— Adv. 
Canadian   Westlnghouse   Co.,   Ltd.,    San- 
ford    &    Myler    Sts.,    Hamilton,    Out,, 
Can. 
Chase-  Shawmut     Co.,      The,     Newbury- 

port.   Mass.      "Shawmut." 
Balstead    Wire    Co.,    Inc.,    183   Front   St., 

Rome,    N.    T. 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St.    Chicago,   El. 
Johns-Pratt  Co.,   The,   6B5  Capitol  Ave., 

Hartford,   Conn. 
KILLARK    ELECTRIC   MFG.    CO.,    3940- 

40  Eaaton  Ave.,  St.  Louis,   Mo. 
LINE   MATERIAL   CO.,    South    Milwau- 
kee,  Wis.     (See  display  advertisement 
on   page    12T8.) 
Matthews  A   Brother,   Inc..   W.   N.,   2912 

Eaaton  Ave.,   St.   Louis,   Mo. 
METROPOLITAN  ELECTRIC  MFQ.  CO., 
East  Ave.  ft  14th  St.,  Long  Island  City, 
N.  T. 
Ree-Nu-It  Electric  Mfg.  Co.,  958  Acuah- 
net  Ave.,   New   Bedford,   Mass.     "Ree- 
Nu-It" 
Reliable    Electric  Co..    8145    Carroll   Ave., 
Chicago,   I1L     "Blow-Rite,"   "Reliable." 
SMITH    &    MCCRORKEN.    INC..    407    E. 

18th    St.,    New  York,  N.  T. 
Standard  Electric  Machinery  Co.,   Balti- 
more,  Md.     "Standard -Baltimore." 
WESTINGHOUSB    ELECTRIC    &    MFO. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.   pages  1395-1402.) — Adv. 
FUSED     SALTS. — Chemical     compounds 
which   are  Solid   at  ordinary  temperatures, 
but  are  melted   for  the  purposes   of  elec- 
trolysis.    When  melted  they  become  con- 
ducting, and  can  be  used  as  liquid  electro- 
lytes. 

FUSED  QUARTZ.— Produced  by  fusing 
pure  sand  (91.5  per  cent  SiOJ  by  means 
of  heat  generated  by  a  current  passing 
through  carbon  rods  embedded  In  the  sand. 
The  fusion  and  working  of  the  material 
can  now  be  controlled  to  produce  a  large 

variety  of  molded  and  M -' 

FUSEOUARD.— Trade  name  for  fuses 
and  boxes  for  electrical  purposes  manufac- 
tured by  the  Electric  Fuseguard  Co.,  Inc., 
•ft  Shlpman  St,  Newark,  N.  J. 

FUSES.— Electrical  fuses  are  intentional- 
ly weakened  spots  introduced  In  a  circuit 
designed  to  fuse  or  melt  from  overheating 
due  to  excess  currant,  thus  opening  the 
circuit  before  the  exesss  current  can  dam- 
age any  other  part  of  the  wiring  or  appa- 
ratus  forming   the    circuit-      They   are    t 
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_    a  puff  of 

metal,  which  has  led  to  the  melting  of  the 
fuse  being  called   "blowing"   of  the  fuse. 

Development.  The  flrst  fuses  used  In 
the  earliest  low- vol  tags  direct -current 
llzhtlne  plants  were  small  copper  wipes 
a^d  thetr  *lef  drawbacks  arose  from  the 
high   melting  point  of   the   fPf^nWetU 

SnSSS*  siohul-.  ftn  the £»*»#■  J£ 
[Tor  s?mehXy  'with  T^  fusing1  gift 

3  whTbne  feT^#t.*a9B 

/uses  with   h. 

forming  the    "open    1 

what    used    in    certain  ^^ 


this   material   ' 


la  material  w"  u"«d  largely  — 
It  had  a  high  conductivity  (thus  reduc- 
tag  the  amount  of  metal  fuse)  a  reason- 
ably low  melting  point  and  almost  com- 
plete vaporization   ot   the  metal  fused. 

It  was  found  that  the  use  of  open  fuses 
resulted  in  considerable  fire  hasard  and 
occasionally  also  in  accidents.  When  the 
fuses  blew  globules  of  molten,  metal  at 
high  temperature  were  sca-"ertd„?(rhou1"d 
and  occasionally  came  In  contact  with  in- 
flammable material.  Igniting  it  and  start- 
ing a  Are.  In  many  cases  also,  when  re- 
placing open  fuses  on  a  live  circuit,  the 
link  would  fall  across  the  terminals  and 
blow  in  the  face  of  the  person  trying  to 
replace  the  fuse.  The  outcome  of  these 
conditions  led  to  the  recognition  of  the  dis- 
advantages of  the  open  type  and  resulting 
In  the  development  of  the  enclosed  type  of 
fuse  in  which  the  element  Is  surrounded  by 
a  tube  usually  of  fiber  or  other  insulating 
material,  which  Is  filled  with  a  nonconduct- 
ing powder  that  serves  to  absorb  the  mol- 
ten or  vaporized  metal  when  the  fuse 
blows;  this  powder,  by  absorbing  the  gases 
formed,    relieves    the    press'—     "~J 

chills    and   extinguishes    the   —  -    -- 

the  ends  of  the  fusible  element.  This  type 
of  fuse  came  to  be  known  as  the  cartridge 
type  and  gradually  replaced  the  open  type. 
Another  type  of  the  enclosed  fuse  de- 
veloped was  the  plug  type,  making  use  of 
a  small  cup  of  porcelain  within  which  the 
fusible  wire  serves  to  connect  the  center 
contact  with  the  outer  metal  screw  shell, 
the  plug  having  the  same  dimensions  as 
the  Edison  medium  screw-shell  lamp  base. 
This  type  waa  rapidly  Introduced  for  the 
ordinary  lighting  branch  circuits  on  panel- 
In  1905  the  present  National  Electrical 
Code  Standard  dimensions  were  adopted, 
replacing  the  different  standards  of  va- 
rious manufacturers,  and  rendering  differ- 
ent makes  of  fuses  Interchangeable.  This 
was  a  great  step  In  advance,  as  it  tended 
to  eliminate  the  multitude  of  sixes  form- 
erly used.  The  standardisation  at  first  ap- 
plied to  fuses  for  up  to  000  amperes  on  251 
volts  and  up  to  400  amperes  on  600  volts 
but  was  later  extended  to  600  amperes 
600  volts.  Code  specifications  have  no 
been  adopted  above  the  latter  current  ant 
voltage,  but  several  manufacturers  list  601 
to  1000-amp.  enclosed  fuses,  for  either  250 
or  600  volts.  The  former  type  of  miscel- 
laneously dimensioned  fuses  are  known  as 
"Old  Code"  fuses  and  some  types  of  them 
can  still  be  secured  for  use  In  certain 
cutout  bases  which,  though  nonstandard, 
had   come   into   considerable   use. 

As  larger  electric  motors  came  Into  use, 
their  circuits  had  to  be  protected  by  larger 
fuses  and  these,  of  course,  were  quite  ex- 
pensive when  of  the  cartridge  type.    Since 

tor  than  on  lighting  circuits.  It  was  not 
Infrequent  to  have  the  stock  of  large  cart- 
ridge fuses  exhausted  at  a  critical  time 
when  power  was  needed.  Electrical  in- 
spectors found  that  electricians  were  try- 
ing to  meet  this  double  problem  by  short- 
circuiting  the  fuse  terminals  or  soldering 
a  piece  of  bare  fuse  wire  between  the  end 
caps  or   ferrules,   thus  defeating  the 

purpose   for   which   a   cartridge   fuse    

used.  Some  ten  years  ago  a  few  types  of 
cartridge  fuses  were  Introduced  in  which 
the  manufacturer  designed  the  cartridge. 
In  such  a  way  that  it  could  be  easily 
opened  by  the  user  after  the  fuse  element 
had  blown  and  a  new  one  Inserted  in  place 
of  It,  thus  making  the  fuse  (after  reclos- 
303 


ing  the  cartridge)  again  serviceable;  this 
type  was  called  the  rettllable  or  renewable 
cartridge  fuse,  as  contrasted  with  the 
standard  N.  E.  C.  cartridge  fuses,  which 
were  purposely  designed  to  be  nonrenew- 
able by  the  user  and  had  to  be  returned 
to  the  manufacturer  to  be  taken  apart  and 
rebuilt,  if  the  enclosing  case  and  termin- 
als were  not  to  be  thrown  away  even 
though  undamaged. 

A  long  and  stubborn  controversy  ensued 
between  the  advocates  of  the  nonrenew- 
able and  the  renewable  types  of  fuses.  On 
the  one  hand,  It  was  contended"  that  It 
would  be  hazardous  to  permit  any  user 
to  take  a  fuse  apart  and  reassemble  It 
without  knowledge  of  the  many  important 
details  entering  Into  the  construction  of  a 
safe  fuse;  it  was  also  declared  that  no  de- 
sign could  adequately  safeguard  against 
Improper  fuse  refilling.  On  the  other  hand. 
It  was  claimed  that  suitable  designing  of 
renewable  fuse's  had  already  shown  by  the 
reports  of  Inspectors  that  the  haxard  had 
actually  been  decreased  because  the  low 
cost  of  fuse  renewal  eliminated  the  temp- 
tation to  short-circuit  or  Improperly  refill 
the  fuse;  numerous  tests  were  said  to 
prove  that  well  built  renewable  fuses  ful- 
filled all  of  the  test  requirements  of  stand- 
ard  N.   E.  C.   nonrenewable   fuses.     After 
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„.-- ~     of  the   renewable   type 

fuse  were  recognized  and  In  December, 
1919,  several  makes  of  these  fuses  were 
formally  approved   for  general   use. 

All  types  of  N.  E.  C.  enclosed  fuses, 
whether  nonrenewable  or  renewable.  In 
order  to  secure  approval  by  the  National 
Board  of  Fire  Underwriters,  are  required 
to  carry  10  per  cent  overload  Indefinitely 
without  a  rise  In  temperature  of  more  than 
70°  C.  (126°  F.)  above  atmosphere,  and  on 
50  per  cent  overload  must  open  within 
specified  times,  varying  from  one  minute 
for  the  30-ampere  to  15  minutes  for  the 
600-ampere  size.  They  must  also  give  sat- 
isfactory performance  under  short-circuit 
test.  Manufacturers  meeting  Underwrit- 
ers' requirements  are  permitted  to  affix 
the  label  "Und.  Lab.  Insp."  to  their  pro- 
Fuses  for  above  600  volts  are  ordinarily 
classed  as  high-voltage  and  are  of,  several 
types.  Some  are  powder- filled  and  simi- 
lar In  design,  to  N.  E.  C.  fuses,  others  of 
the  expulsion  type  where  one  end  of  the 
tube  Is  left  open  and  the  force  of  the  ex- 
plosion assists  In  opening  the  circuit,  and 
still  others  filled  with  a  liquid  tending  to 
extinguish  the  arc.  The  choice  of  a  suit- 
able type  depends  largely  on  the  location 
and  on  the  service  requirements  to  he  met. 
Application.  Fuses  have  preference  over 
circuit  breakers  In  most  locations  outside 
of  switchboards,  because  their  cost  Is  low- 
er and  the  arcing  parts  are  wholly  en- 
closed In  all  modern  types.  Also,  there  Is 
no  possibility  of  the  fuse  getting  out  of 
order,  as  It  has  no  moving  parts.  As  a 
precaution  against  derangement  of  the 
breaker,  a  fuse  of  larger  capacity  is  usual- 
ly Installed  In  series  with  a  circuit  break- 
er,  except  In   the   very  large   sizes. 

The  renewable  fuse  Is  usually  of  henv- 
ier  and  more  expensive  construction  than 
the  nonrenewable  and  Its  first  cost  Is  greater. 
but   the  refills  are    comparatively  Inex 
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t  wher 


the  c 


t  fluc- 


tuates widely,  as  on  some  motor  loads,  the 
renewable  type  Is  therefore,  considerably 
cheaper,  as  the  total  cost,  after  two  or  ■ 
three  "blows."  Is  lower  than  It  would 
have  been,  had  nonrenewable  fuses  been 
used.  The  latter  are  more  economical  on 
lighting  and  similar  steady  circuits  with 
rare  overloads  or  short-circuits,  because 
of  their  lower  flrst  cost. 

Mica-top  Edison  plug  fuses  are  used  on 
125-volt  circuits  or  on  125-250-volt  threo- 
wire  circuits  with  grounded  neutral,  up  to 
3D  amperes  only.  They  are  also  made  In 
the  renewable  types  and  must  meet  simi- 
lar tests  to  those  prescribed  for  enclosed 
fuses  of  the  cartridge  type,  to  receive  the 
approval  of  the  Underwriters'  Laborator- 
ies. 

Automobile  fuses  and  stamped-Unk  fuses 
are  other  forms  which  do  not  differ  radi- 
cally from  those    already  described. 

There  Is  sometimes  a  misunderstanding 
regarding  the  requirements  for  safety  on 
different  voltages  and  ampere  capacities. 
Any  fuse  suitable  for  a  certain  voltage  may 
safely  be  used  on  any  lower  voltage  and 
will  then  have  an  added  factor  of  safety. 
It  requires  no  more  copper  to  carry  a  cer- 
tain amount  of  current   on   600  volts  than 


,  Google 
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on  250.  but  the  terminals  should  be  spaced 
farther  apart  and  the  casing'  should  be 
larger  In  diameter  in  order  to  overcome 
Increased  tendency  of  the  higher  voltage 
* ■--    ■      c  When  the  fuse  is  blov~ 


and    injurious  development  of   beat. 

Some  ides,  of  the  magnitude  of  the  fuse 
branch  of  the  industry  can  be  obtained 
from  the  annual  production  of  fuses  In 
the  United  States.  Although  accurate  fig- 
ures are  not   available,    It   Is   known   that 

my  millions  of  fuses  are  made  each  year. 


FUSES,      AUTOMOBILE.— Automob 
fuses  protect   the  battery  of  the  autom 


principally  cartridge  fuses  and  the 
sixes  run  from  %xhi  Inch  to  the  standard 
2x)i  In.  National  Electrical  Code  type.  The 
most  commonly  used  types  are  inclosed  Ii 
glass  tubing.  A  fen  gasoline  automobile 
use  small  link  fuses.  The  Society  of  Auto 
motive  Engineers  has  adopted  as  standard 
two  commercial  si  sea  of  glass  fuses, 
114x>4  In.  and  lV4x%  In.,  each  to  be  made 
In  10,  20.  and  30-ampere  ratings,  for  25 
volla  or  less.  Electric  vehicles  usually 
operate  on  considerably  higher  voltages 
and  should  be  equipped  with  N.  E  ~ 
ridge  fuses.  Revision  of  the  abo'  _  _ 
ards  Is  now  under  consideration,  with  the 
probability    of    further    simplification. 

Manufacturers! 

Bryant  Electric  Co.,  The,   1421  State  St. 
Bridgeport,    Conn,       "Bryant." 

BUSSMANN    MFG.    CO..    St.    Louis.    Ho 
fuses    are    approved    by 


"Bass"  Auto  ruin 


absolutely  guaranteed  against  cori-o- 
sion.  All  rerrulea  are  brass,  nickel  lin- 
"""'     l amperage  ^stamped 

-f 

to  so.— Aai 

Canadian  General  Electric  Co.,   Ltd      212 

King   St..    W.,    Toronto,    Ont„    Can. 
Chase- Shaw  mut      Co.,      The,       Newbury- 

port,   Mass.     "Shawniut." 
CHICAGO    FUSE    MFQ.    CO.,    Laflin    & 

15th  Sts.,  Chicago,  111. 
Commercial     Enclosed      Fuse     Co.,      1B1T 

Willow   Ave.,    Hoboken,    N.    J.      "Com- 
mercial." 
DAW   FUSE   WORKS  OF  GENERAL 

ELECTRIC  CO.,  Providence.  R.   I. 
ECONOMY    FUSE     A    MFG.     CO.,     2717 

Greenvlew  Ave..  Chicago,  III.     See  dis- 
play adv.   page  1289. 
Electric   Fuseguard  Co.,   Inc.,  60  Shlpman 

St.,  Newark,  N.  1.     ■'Fuseguard." 
Harvard  Electric  Co..  525  W.  Van  Buren 

St.,    Chicago,    Hi. 
Interstate   Electric  Co..    356   Baronne  St , 

New   Orleans,   La.      "Service." 
Johns-Pratt   Co.,    The.    555   Capitol    Ave , 

Hartford,  Conn.     "Noark." 
KILLARK    ELECTRIC  MFG.    CO.,    3940- 

48  Easton  Ave.,  St.  Louis,   Mo. 
Klrkman      Engineering      Corp.,       484-190 

Broome  St.,  New  York,   N.  Y.     "K-E." 
Monarch  Retlllable  Fuse  Co..  Jamestown 

N.  Y.     "Monarch." 
Pierce  Fuse  Corp.,   Buffalo.  N.  Y. 
Trico    Fuse     Mfg.     Co.,     1009     Coldsprlng 

Ave.,   Milwaukee,   Wis.      "Trico." 
United  Electric  Supply  Co.,  1250  Atlantic 

Ave.,    Brooklyn,   N.   Y. 
Volk     Mfg     Co.,     The,    Westport.     Conn. 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 

Philadelphia,  Pa. 
WESTINGHOUSE    ELECTRIC    A    MFG. 

CO..  East  Pittsburgh.  Pa.    See  display 

adv.    pages   1395-1402. 
Wind  man- Goldsmith,    Inc.,     S99-403    East 

Ave.,  Perth  Amboy,  N.  J. 
FUSES,   BLASTING.— Blasting  fuses,   al- 


trlcal  fuses  in  that  they  are  not  intended 
to  fuse  and  thus  protect  a  circuit,  but  they 
become  heated  to  a  high  tepipcrature  and 
thereby  ignite  a  bftstlng  charge  either  di- 
rectly or  indirectly.  The  cap  or  fuse  Is  a 
short  tube  partly  filled  with  an  explosive 
powder;  the  wire  leads  run  Into  the  tube 
through  a  sulphur  plug  and  into  the  pow- 
der. Bridging  the  terminals  of  the  two 
lead-in  wires  Is  a  fine  high -resistance  wire 
which  heats  to  a  high  temperature  when 
the  current  passes  through,  thereby  Ignit- 
ing the  charge.  Platinum  was  first  used 
for  this  wire  but  cheaper  materials  are 
now  employed.  Delay  caps,  which  have  a 
time  lag  before  firing,  are  similar  to  the 
regular  or  Instantaneous  caps  but  have  a 
very  uniform  and  slow  burning  fuse  which 
supplies  the  time  lag.  For  manufacturers, 
see  Detonators,  electric  blasting. 
Manufacturers: 

Aetna    Explosives    Co..    Inc.,    120    Broad- 
way.  New   York,   N.   Y.     "Lion." 
Atlas     Powder    Co.,    140    N.    Broad 

Philadelphia.  Pa. 
CHICAGO    FUSE    MFG.     CO..    Laflln    A 

15th   St.,   Chicago.   111.      "Union." 
Du   Pont  de  Nemours   A  Co.,   E.  I.,   Di 
Pont    Bldg.,    Wilmington,    Del.      "Vic- 
tor."  "Put   Up,"   "U.   8.   Standard." 
New  York  Blasting  Supply  Co..  11  Broad. 

way,  New  York,  N.   Y. 
FUSES,       CARTR1  DOE, 

ABLE.— Enclosed  type   fus 

element  Is  contained  in  an  insulating  tube 
with  end  closures,  which  la  called  the  cart- 
ridge and  in  which  the  element  cannot  b< 
replaced  by  the  user  after  It  has  "blown" 
and  broken  the  circuit.  In  this  classifica- 
tion are  included  especially  such  cartridge 
fuses  as  are  National  Electrical  Code 
Standard.  These  are  made  In  the  ferrule- 
contact  type  up  to  SO  amperes  for  circuit- 
of  250  and  600  volts,  and  in  the  knife-blade- 
contact  type  in  ratings  from  81  to  600  amp 
on  250  and  BOO  volts.  Fuses  for  circuits 
up  to. BOO  volts  have  a  larger  distance  be- 
,enl\  contactH  than  those  for  circuits  up 
to  ibd  volf s  Surrounding  the  fuse  link  Is 
a  porous  filling  retained  by  the  cartridge 
and  provided  to  extinguish  the  arc  formed 
by  the  blowing  of  the  fuse. 

Nonrenewable    cartridge    fuses    that    are 

JSS  &<£  c-  s'  ,are  al8°  made  >«  ii">»ea 

quantities,  especially  to  fit  cutout  bases 
or  fuse  blocks  whose  terminal  contacts 
spacing    distances,    and    other    dimensions 
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Id  win  Ave.  & 

City,    N.    J. 
3055     Lincoln 

27-12B    Sussex 


-rtridge   fuses   can   In   mot 
fllled"  IT*  CO"'".™?-  m^l-Uf.a.C-turer  ' 
entirely  new  fuse. 
Manufacturers: 
AJAX  ELECTRIC  CO.,   ] 
Montgomery   St.,   Jerse- 
Beeker      Klectrlc     Works! 

Ave.,    Chicago,    III. 
Brach    Mrg.    Co.,    L.    S., 

Ave.,    Newark,    N.  ■  J, 
Bl2a.'iI   E!eelric  Co.,  The,   1421  State  St., 

Bridgeport,  Conn,  "Bryant." 
BUSSMAN  MFG.  CO.,  St.  Louis.  Mo 
Buss  cartridge  nonrenewable  fuses 
are  approved  by  the  Underwriters' 
Laboratories  In  all  sizes  and  labeled 
Und.  Lab.  Inspected."  (Fuses  larger 
than  600  amp.  are  not  tested  or  listed 
by    the    Underwriters'    Laboratories.) 


"Buss"    Ferrule   Type    Non-Renewable 

Ferrule  contact  type  (first  Illustration) 
are  made  In  sizes  from  1  to  60-amp. 
Knife  blade  type  (illustration  at  left), 
from  BE  to  1000  amp.,  has  all  parts  riv- 
eted. No  screws  to  come  loose  or  fall 
out.  Fusible  element  is  riveted  and 
soldered.  The  construction  is  such  as 
to  always  assure  positive  alignment  of 


blades.    The  design  of  strip  used  in  all 

"Buss"    nonrenewable    fuses,    from    8- 

amp.     to     1000 -am  p., 

"Buss"     feature     (se 

right).      This   strip    n 

fuse  the  coolest  opera 

ables   us   to   guarantee   that   t 


<    the 


"Bus*" 

Showing 

Design      of 

Fuse    Strip 

able   Fuses. 

verload  witho 

t  burning  or 

i  fiber  tube.— Adv. 

Canadian  General  Electric  Co.,  Ltd.,  812 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  A  Myler  Sts.,  Hamilton.  Ont.. 
Can.     "Westlnghouse." 

Chose- Shawmut  Co.,  The,  Newbury- 
port,    Mass.      ■•Shawmut.'1 

CHICAGO  FUSE  MFG.  CO.,  1501  W  15th 
St.,  Chicago,  111.  Union  non-arcing  en- 
closed fuses  are  designed  to  ensure 
the  coolest  normal  running  tempera- 
ture, compatible  with  safe  and  noise- 
less operation  under  severe  overloads. 


.1  Union 


"Union"   Enclosed   Fuse,    Ferrule   Type 

cellent  quality  of  Abre  tubing,  special 
alloy  fuse  wire  and  strip  are  employed. 
and  the  filling  Is  compounded  and 
treated  to  assure  proper  dissipation  of 
the  heat  and  positive  neutrality  to 
electric  current,  even  under  action  of 
the  arc.  and  is  free  from  effects  of  at- 
mospheric moisture.  Union  non-re- 
newable fuses  in  all  N.  E.  Code  sixes: 
ferrule  type  from  3  to  SO  amps.  25.0 
or  600-volt;  and  knife  blade '■" 


SI  to  1000  amps.,  either  voltage. 
Union  non-renewable  fuses  can  be  re- 
filled at  moderate  coat,  in  this  com- 
pany's refilling  department,  these  fuses 
also  being  approved  by  tbe  Under- 
writers'. Union  non- arcing,  enclosed 
fuses,  for  Old  Code  cutouts,  are  avail- 
able In  all  principal  types  for  250.  500, 
25O0  and  5000  volt  circuits,  in  all  stand- 
ard ampere  capacities. — Adv. 
Commercial  Enclosed  Fuse  Co..  1S17  Wil- 
low Ave.,   Hoboken.   N.   J.     "Commer- 
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D  ft  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence,  K.  I. 
The  manufacturers  of  D  ft  W  Fuses 
have  Incorporated  the  soundest  or  en- 
gineering principles   In   " 


of    . 


fuse, 


details.  The  result  Is  a  luse  thatMias 
an  accurate  blowing  point  and  that, 
therefore,  protects  equipment  under  the 
most  exact  ins  conditions.  The  range 
of  sixes  la  from  1  to  1.000  amps,  on 
all  standard  voltages.  Enclosed  fuse 
cutouts,  fuse  boxes,  service  switches, 
links,  "clips,  terminals  and  all  types  of 
fuse  accessories  are  manufactured,  en- 
abling; the  user  to  standardize  equip- 
ment with  D  ft  W.— Adv. 
ECONOMY  FUSE  ft  MFG.  CO.,  8717 
Greenvlew  Ave.,  Chicago,  111.  This  com- 
pany's "Arkless"  fuses  are  of  the  high- 
est type  of  National  Electrical  Code 
Standard  nonrenewable  cartridge  fus- 
es. This  line  Is  one  of  the  oldest  and 
most  widely  known  enclosed  fuses 


ufactured  under  the  supervision  and  la- 
bel service  of  Underwriters'  Labora- 
tories. The  novel  feature  of  "Arkless" 
fuses  Is  the  positive  mechanical  Indi- 
cator, which  gives  an  unmistakable  me- 
chanical indication  when  the  fuse  has 
blown.  "Arkless"  fuses  are  made  In  a 
full  line  of  standard  ratings  up  to  600 
amps.  In  both  ferrule  and  knife-blade 
types  for  250-vott  and  600-volt  circuits. 
See  display  adv.  page  1289.— Adv. 

Electric  Fuseguard  Co..  Inc..  60  Shlpman 
St.,   Newark,   N.   J.      "Fuseguard." 

ESSEX  MFG.  CO.,  117  Mulberry  St.. 
Newark,  N.  J.      "Essex." 

FEDERAL  ELECTRIC  CO.,  S70O  S.  State 
St..  Chicago.  111.  "National."  (See 
display  advertisement  on  page  11*1.) 

Freeman  Electric  Co.,  E.  H.,  SOS  E.  State 
St.,  Trenton,  N.  J. 

Harvard  Electric  Co.,  -625  W.  Van  Buren 
St.,  Chicago,  111. 

Interstate  Electric  Co..  356  Baronne  St., 
New  Orleans.  La.     "Service." 

Johns-Pratt  Co.,  The,  556  Capitol  Ave., 
Hartford,   Conn.      "Noark." 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
48  Easton  Ave..  St.  Loulls,  Mo. 
Kltlark  safety  fuses  (one-time  N.E.C. 
Standard)  have  been  featured  by  this 
company  as  having  qualities  which 
make  them  more  economical  than  re- 
newable fuses  based  on  average  blow 
outs  of  all  fuses  during  a  year's 
period.  Statistics  kept  show  that  aver- 
age fuse  replacements  are  less  than 
15%  per  year  and  that  41%  of 
all  fuses  used  would  have  to  be  re- 
placed every  year  before  a  saving 
would  be  effected  by  any  but  a  one- 
time fuse. — Adv. 

Kirk  man  Engineering  Corp.,  484-490 
Broome  St.,  New  York,  N.   Y.      "K-E." 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
Long    Island    City,    N.    Y.       N.    E.    C. 


Metropolitan  Non- Renewable  Fuse 

standard    enclosed     fuses    In    complete 

range  of  sizes  from  1   to  600  amp,,  250 

and  (00  volts. — Adv. 
Metropolitan  Engineering  Co.  of  Canada. 

Ltd.,  90  Sherbourne  St.,  Toronto,  Ont.. 

Can. 
Monarch  ReflUable  Fuse  Co..  Jamestown. 

N.  Y.     "Monarch." 
Motor  Protector  Mfg.  Co.,  47  Kearny  St., 

San    Francisco.   Cal. 
SNOW  &  CO.,   E.   W.,   29  W.  Water  St., 

Rochester.  N.  Y. 
Trenton    Electric    &    Conduit    Co..    Tyler 

&  Canal  Sts.,   Trenton.   N.  J. 
TRUMBULL  VANDEHPOEL  ELECTRIC 

MFG.  CO..  Bantam,  Conn. 
Ward  Electric  Co.,  Inc.,  1411  Walnut  St., 

Philadelphia.   Pa. 
WESTINOIIOl-SK    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh.  Pa.     See  display 

adv.  pages   1395-1402. 
Wind  man -Goldsmith.    Inc.,     399-403    East 

Ave..  Perth  Amboy,  N.  J. 
FUSES,      CARTRIDGE,      RENEWABLE. 
—These    fuses    correspond    In    dimensions 
and  rating  to  the  nonrenewable  type  listed 


since  it  was  Introduced.  The*.  „.,.  ,.,„„._ 
fuses  may  be  divided  Into  three  general 
subtypes  according  to  the  character  of  the 
fuse  element  used.  Most  manufacturers 
make  a  link  type  renewal  element  that  is 
easily  secured  to  the  terminals  and  may  or 
may  not  have  a  filling  material  between  the 
element  and  cartridge.  In  another  type 
the  fuse  link  la  enclosed  In  a  compact 
separate  enclosing  shell  provided  with  end 
contacts,  the  entire  enclosed  renewal  be- 
ng  reaul  y  inserted  In  the  outer  cartridge; 
this  provides  double  protection  for  the  fuse 
link.  In  the  third  type  the  fuse  contains 
several  links  which  can  be  placed  In  cir- 
cuit In  succession  as  one  after  another  Is 
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Manufacturers: 

A^AX  ELECTRIC  CO.,   Baldwin  Ave     * 

Montgomery  St.,  Jersey  City    N    J 
Bryant  Electric  Co      The    1*8  ai.il    o. 

Bridgeport.  Conn      "Brvan?"         te  St " 
3USSMANN MFn     ™riSnt' 


"ridgeport,   Conn      "Brvnni  " 


..uozj      renewable   ear!MHe-.i    r.".„",'    " 

..-  J 1oP    neit    column)    can 
oeweu    without    th*    ,,..    n,    ., 


Perfect    cUmplng^of    ,,^k 

&..?'&£  ■£ 

cause  full  length  cap  as- 
sures 100%  contact;  projec- 
tion In  cap  assures  positive 
contact;  cap  being  held  by 
Tuse  block  clip  prevents 
vibration     from     loosening 

taking  "ex^ss^metal"1  pre- 
vents It  from  injuring  con- 
tact   points.      Knife    blade 
type      (at     left)      Is     made 
with  metal  cap  holding  ring 
inside       the       fiber       tube. 
Shrinking  or  swelling  of  a 
fiber  tube  causes  Its  Inside 
diameter    to    contract- 
therefore,     the     more     the 
fiber  shrinks  or  swells,  the 
tighter  the  ring  iB  held,  and 
the   fittings  do   not   become 
loose  or  permit  the  escape 
of  flame  and  gases.     Ter- 
"Busa"       minals    cannot    possibly    be 
Knife  Blade  out    of    line.       "Buss"     re- 
Renewable    newal    links    (15    amp.    and 
Fuse         larger)  are  made  with  two 


.._.  When  the 
subjected  to  a  very  heavy  over- 
-■-  — t   circuit,   only   V 


This  reduces  to  a 
lunt   of   metal   vola- 
iting    the    development    of 
which    might   ex- 


"Bu»"    Rtnewal    Fuse    Unk 

plode  the  case,  and  deviate  the  neces- 
sity   for    an    arc -extinguishing    filler.— 

Chase- Shawm  ut  Co.,  The,  Newbury- 
port,  Mass.    "BhawmuL" 

CHICAGO  FUSE  MFG.  CO.,  1501  W.  ISth 
St.,  Chicago,  III.  Union  renewable 
fuses  are  rugged,  simple,  economical, 
and  embody  the  best  practices  In  re- 
newable fuse  construction.  Made  In 
two  types.  The  type  B.  ferrule  contact, 
for  0-60  amperes.  In  250  or  600  volts, 
has  many  Important  mechanical  fea- 
tures, (l)  Fixed  brass  parts  are  se- 
curely attached  to  fibre  tubing.  (2) 
The  fuse  Is  carefully  designed  mechani- 
cally and  is  absolutely  accurate  elec- 
trically; the  strength  of  construction 
and  simplicity  of  design  being  the  most 
important     features.       (3)      Fuse    will 


stand  indefinite  renewal.  Renewal  Is 
easily  effected  by  unscrewing  caps  on 
both  ends  of  fuse,  the  washers  which 
hold  link  firmly  In  position  will  then 
""'  "  >ovea.      (4) 


by  the  National  Board  of  Fire  Under- 
writers. The  Union  type  E,  knife 
blade  contact,  possesses  the  Inherent 
qualities  typical  of  alt  Union  fuses. 
This    illustration    shows    parts    of    fuse 


11  changes  being  made  b 

il  surfaces.     (3)  Fuse 
parts,    and  these  are 


easily  assembled,  which  s 
expense  in  renewing.  (4)  The  knife 
blade  Is  held  (Irmly  in  place,  with  Just 
enough  flexibility  to  allow  perfect  con- 
tact In  clip.  (5)  A  screw  driver  Is  all 
that  Is  required  In  making  a  renewal, 
The  Union  Type  E.  Is  made  In  all  N.  B 
Code  standard  sizes,  66-600  amps..  250 
or  600-volt  Circuits.  All  Union  N.  E.  C. 
standard  renewable  fuses  are  approved 
by  the  Under  writers'  Laboratories.  Inc.. 
tor    both    260    and    600-volt    service.— 

Cooley  Mfg.  Co.,   S3  Park  PI.,  New  York, 


N.  Y. 


o-Lee." 


D  &    W  FUSE   WORKS   OF  GENERAL 

ELECTRIC  CO.,  Providence,  R.  I. 
Daum, A.  F„  Pittsburgh,  Pa.  "Ideal." 
ECONOMY  FUSE  ft  MFG.  CO.,  2717 
Greenvlew  Ave.,  Chicago,  111.  This  com- 
pany has  taken  the  leading  part  in  the 
development  of  reliable  and  economical 
renewable  fuses.  In  popularizing  their 
use,  and  In  securing  the  recognition  of 
their  full  merit  by  inspection  and  Code 


Code 

ogle 
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authorities  and  Insurance  Interests.  It 
has  spared  neither  pains  nor  expense 
in  these  efforts  to  the  end  that  substan- 
tial economies  and  greater  safety  might 


•^B-^ri! 


Sectional   View  Ferrule  Type. 

result   in   the   general   use  of   enclosed 

That   the   Industry   has  appre- 

n         -srvlces  in  Its  Interest  Is 

e  fact  that  this 


elated  these  s 

shown  from  U-- 

is  by  far  the  largest  manufacturer  of 
renewable  cartridge  fuses.  Our  fuses 
are  appropriately  called  "Economy" 
fuses  because  their  use  results  in  an 
average  saving  of  about  80  per  cent  in 
the  annual  fuse  maintenance  cost  as 
compared  with  one-time  fuses.  The 
cost  of  the  renewal  links  is  low  and  It 
is  easy  to  keep  a  stock  of  renewals  on 
hand  for  each  sise  of  fuse  used.  The 
design  of  the  fuse  la  such  that  when  a 
link  has  blown,  the  cartridge  can  be 
quickly  opened,  the  proper  renewal 
link  Inserted,  the  cartridge  reclosed 
and  the  complete  fuse  replaced  in  the 
circuit.  Accurate  rating  of  the  links 
la  secured  by  special  care  In  their  man- 
ufacture and  by  the  unique  "Drop-Out" 
construction  originated  by  this  com- 
pany. In  this  design  of  link  the  fuse 
strip  has  two  restricted  portions  or 
narrow  bridges  between  which  the 
metal  is  considerably  widened.     When 


-     -- circ...    -.„....., 

the  metal  In  the  restricted  por- 
tions of  the  link  fuses  and 
the  larger  intermediate 
section  drops  out  of  the 
circuit  in  metallic  form, 
Introducing  a  substantial 
gap  and  effectively  open- 
ing the  circuit  without 
only  the 


mil  a 


t  of  metal  » 


.  .  bridges  la  volatiJiL__. 
I  the  pressure  created  in 
I   the  fuse,  tube  Is  relatively 


I  ly  use 


In  o 


r  filler 


-tim 


Economy  Fuses  are  made 
In  both  ferrule  and  knife- 
blade  types  In  a  full  line 
of  current  ratings   up  to 
600  amps.  In  both  250-volt 
and  600-volt  types.    They 
are     National     Electrical 
Code    Standard    In    every 
respect  and  were  the  first 
line    of    renewable    cart- 
ridge   fuses   approved    In 
ail   capacities   by   Under- 
writers' Laboratories  em- 
ploying     an      inexpensive 
bare  link  for  restoring  a 
blown  fuse  to  original  effi- 
ciency.     The     fact     that 
Economy  Fuses  have  been 
sectional   Vlew"approved"   by  the  publlo 
Knife-Blade    and    millions    have    been 
Type  Fuse     used  for  nearly  ten  years 
In   every    class   of   service    and    for  the 
protection    of    all    industries    is    ample 
proof  of  their  safety,  dependability,  and 
service.      See   adv.   page    1280.— Adv. 
ECONOMY   FUSE   &  MFG.  CO.   of  Can- 
ada, Ltd.,  Unity  Bldg.,  Montreal,  Que., 
Can.     "Economy." 
Electric    Fuseguard    Co.,     Inc..    80    Ship- 
man  St.,  Newark,   N.  J.     "Fuseguard." 
FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,    Chicago,    111.      Only    renewable 


Ferrule  Type 
fuse  that  is  built  ti 
line   and    still   n    ' 
under   rules  of  1. 
tion.     It  Is  not   necessary   1 


this  particular  fuse  to  handle  high 
starting  torque  of  Induction  motors. 
Only     one     renewable     powder- packed 


Knife  Blade  Type 

cartridge  can  be  used  at  a  time.  Job- 
bers and  distributors  everywhere.  See 
display  adv.  page  1291.— Adv. 

Johns-Pratt  Co..  The,  555  Capitol  Ave., 
Har_tford,    Conn.      "Noark." 

LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis.  (See  display  advertisement 
page  1878." 


N.   Y.     "Yankee/ 

MULTIPLE  ELECTRIC  PRODUCTS  CO., 

INC..  450  Fourth  Ave,  New  York,  N.  Y. 

"Atlas    4-ln-l"    are    the 

only  multiple-element 
type  renewable  fuses 
made.       Four     fuses,     of 

talned  In  each  shell. 
When  No.  1  blows  take 
fuse  from  clips,  pull  down 
numbered     ferrule,     give 


quarter    turn    to    No.    2 
and     continue     until     alt 

four  are  blown.    When  all 
are    blown,    return    cart- 
ridge to  jobber  or  district 
office  to  be  exchanged  for 
cartridge  containing  four 
unblown  fuses.    Amperage 
Is     stamped     In     ferrule 
and  also  printed  on  wrap- 
Atlas      Re-      per;  250  and  300-volt  sises. 
newable        Approved    by   Underwrlt- 
Fuan  erg'  and  Factory  Mutual's 

Laboratories.    As  there  la 
no    depreciation.     Atlas    fuses    offer    a 
aheap,    simple,    definite   system   of   fuse 
maintenance. — Adv. 
Monarch  Refillable  Fuse  Co.,  Jamestown. 

N.   Y.     "Monarch." 
Perfect  Refillable  Fuse  Co.,  Brooklyn,  N. 

Y.  "Chief." 
Pierce  Fuse  Corp.,  752  Main  St..  Buf- 
falo, N.  Y. 
Pierce  Fuse  Corp.  of  Canada.  Ltd.,  8 
Lewis  St..  Brldgeburg,  Ont.,  Can. 
SNOW  &  CO..  E.  W.,  Rochester,  N.  Y. 
Enclosed  Fuses,  National  Electrical 
Code  Standard  dimensions,  from  1  to 
600  amps.,  both  £50  and  B00  volts.  These 
fuses  are  especially  desirable  for  use 
in  large  public  buildings,  hospitals,  ho- 
tels, department  stores,  factories,  etc.. 
on  account  of  the  refilling  feature.  This 
offers  a  worth  while  saving  to  users 
where  the  electric  line  Is  subject  to 
frequent  overloads,  with  the  conse- 
quent burning  out  of  the  fuses.    Illus- 


"Snow"  Enclosed  Fuse 

tratlon  above  shows  knife-contact  type, 
made  In  twenty-five  capacities,  61  to 
600  amps.,  250  volts.  Also  made  in 
twenty-five  capacities,  61  to  BOO  amps., 
600  volts.  The  ferrule  type  of  fuse, 
also  refillable.  Is  made  of  the  best  ma- 
terial and  designed  to  stand  up  under 


severe  service.  There  are  thirty-eight 
capacities  made  in  this  type,  nineteen 
designed  for  250  volts,  1  to  SO  amps.. 
and  nineteen  for  261  to  BOO  volt  circuit, 
1  to  60  amps.  All  fuses  built  to  Na- 
tional Electrical  Code  Standard  dimen- 
sions. This  company  also  refills  all 
makes  and  styles  of  enclosed  fuses. 
This  service  means  a  great  saving  to 
large  users  of  fuses. — Adv. 
Star  Fuse  Co.,   Inc..  168  Centre  St.,  New 

York.  N.  Y.    "Star." 
Trlco    Fuse    Mfg.     Co..     1009     Coldspring 

Ave..  Milwaukee.  Wis.     "Trlco." 
United  States  Fuse  Co..   Buffalo,  N.  Y. 
Volk    Electric    &    Mfg.    Co.,    Inc.,    Grand 
Central    Terminal.    New    York.    N.  Y. 
"Volk." 
Volk     Mfg.     Co.,     The,    Westport,     Conn. 

"Victor." 
WESTINGHOUSE    ELECTRIC    A    MFQ. 
CO.,  East  Pittsburgh.   Pa.     See  display 
adv.   pages  1395-1402. 
Windman- Goldsmith,    Inc.,    309-403    East 

Ave.,  Perth  Amboy,   N.  J. 
FUSES,    DISTRIBUTING-TRANSFORM- 
ER,     PRIMARY — See      Cut-Outs.      fusible 
primary. 

FUSES,  GLASS  TUBE.— Enclosed  fuses 
Of  smalt  current-carrying  capacity  in  which 
the  casing  of  the  fuse  Is  of  glass.  They 
are  used  to  protect  pilot  light,  Instrument 
and  similar  circuits  on  switchboards:  for 
automobile  fuses  of  not  over  50  volts:  for 
rosettes  and  attachment  plugs  of  the  fused 
types;  and  for  other  low-voltage  circuits 
of  ratings  to  about  30  amperes,  and  110  or 
220-volt  circuits  not  exceeding  S  amperes. 
Glass  tube  fuses  are  Inexpensive  and  show 
whether  the  fuse  Is  blown  or  not.  They 
cannot  be  used  for  high-currents  or  high 
voltages. 

Bowie    Switch    Co.,   Nevada    Bank    Bldg., 

San  Francisco,   Cal. 
Uracil    Mfg.    Co.,    L.    S.,    127-129    Sussex 

Ave.,  Newark.  N.  J. 
Bryant  Electric  Co.,   The.   1421  State  St., 

Bridgeport.    Conn.      "Bryant." 
BUSSMANN  MFQ.  CO.,  3819  N.  Mrd  St., 

St.  Louis,  Mo.     "Buss." 
Canadian   General    Electric  Co.,   Ltd..   312 

King    St.,    W..    Toronto.    Ont..    Can, 
Chaae-Shawmut     Co.,      The,     Nowbury- 

p or t ,    Mass.      "Shawmut." 
CHICAGO    FUSE    MFQ.    CO,,    Laflln    A 

16th    StS.,    Chicago.    Til.    "Union." 
ECONOMY    FUSE    &     MFG.     CO.,     3717 

Greenview  Ave.,  Chicago,  HI.     See  dis- 
play adv.  page  1289. 
Electric  Fuseguard  Co..  Inc.,   80  Shlpman 

St.,  Newark,  N.  J.     "Fuseguard." 
Electrical    Engineers    Equipment    Co..    35 

S.  Desplaines  St.,  Chicago,  III.     "Three 


ESSEX    MFG.     CO., 


Mulberry     St., 


.    Cleveland.   Ohio.      "Hi-Voltage." 
Interstate  Electric  Co.,   356   Baronne  St.. 

New   Orleans.   La.     "Service." 
Johns-Pratt   Co..    The.    556   Caplf.nl    Ave., 

Hartford,    Conn.      "Noark." 
KILLARK   ELECTRIC    MFG.   CO.,    3940- 

46   Easton    Ave..    St.    Louis,    Mo. 
Railway    &    Industrial    Engineering    Co., 

Greensburg,  Pa,     ("R.  and  I.   E."  high 

tension). 
Reliable    Electric   Co.,    3145   Carroll   Ave.. 

Chicago.    III.      "Reliable." 
Trlco    Fuse    Mfg.     Co.,     1009     Coldspring 

Ave..  Milwaukee,  Wis.     "Trlco." 
Ward  Electric  Co.,  Inc.,   1411  Walnut  St.. 

Philadelphia,    Pa. 
WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh,  Pa.     See  display 

adv.   pages   1395-1402.       . 
Wlndman-Goldsmlth.    Inc.,    3SS-403    East 

Ave.,  Perth  Amboy,  N.  J. 
FUSES,     HlQrl    TENSION,    CHEMICAL. 


_.   _  glass  tube  of  proper  length 

and  diameter  within  which  Is  mounted  a 
short  fuse  at  the  upper  end.  The  fuse  Is 
held  In  tension  by  a  spiral  spring  secured 
at  the  bottom  end.  The  tube  Is  filled  with 
an  arc-quenching  .liquid,  such  aa  carbon 
tetrachloride,  which  has  a  dielectric 
strength  of  about  250.000  volts  per  Inch. 
When  the  fuse  melts  the  Spring  contracts 
very  suddenly  and  opens  a  gap  of  I  to  11 
Ins.  or  more  in  the  circuit,  the  arc  being 
extinguished  by  the  liquid.  The  fuses  must 
be  mounted  in  a  vertical  position,  and  are 
carried  in  spring  clips  so  as  to  be  readily 
removable  by  Insulated  tongs.  In  small 
sizes  they  are  suitable  for  use  up  to  33,000 
volts.    Special  designs  have  been  developed 
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for  Indoor  and  outdoor  use  In   circuits  up 
lo  116,000  volts  and  for  currents  up  to  400 


Bowie   Switch    Co..    Nevada  Bank    Bldg 

San    Francisco,    Cat. 
DELTA-STAR    ELECTRIC    CO.,    3433-53 

Pulton   St.,  Chicago.    III. 
Economy    Fuse    &    Mfg.    Co.    of    Canada, 

Ltd.,     Unity     Bldg.,     Montreal,     Que.. 

Can.      "Economy." 
General   Devices   A  Fittings  Co.,   441-443 

S.    Desplalnes    St.,    Chicago,    111. 


1278.) 


PACIFIC  ELECTRIC  MFG.  CO.,  827-838 
Folsoro  St.,  San  Francisco,  Cal. 

SCHWEITZER  A  CONRAD.  INC.,  4431-39 
Ravenswood  Ave.,  Chicago,  III.  The 
construction  of  the  S  A  C  high  poten- 
tial fuse  Is  remarkably  simple.  The 
glass  tube  contains  a  spiral  spring,  the 
lower  end  of  which  la  connected  to  the 
bottom  ferrule.  The  upper  end  of  the 
spring   connects    to   a    terminal.      At- 


pfegw 


^m 


8   41  C    High  Potential  Fuse 

tached    to    this    terminal    Is   the    fuse 
■nt  and  a  non-corrosive  very  high 
•  ■  Igh  tensile  strength. 


slstance  wire  are  attached 
the  top  ferrule.  The  only 
the  high  resists  I 


rest  stance 
both  wli 
The  upp< 
the  high 

function  Of  the  high  resistance  wire  Is 
(o  hold  the  spring  In  tension.  It  car- 
ries practically  no  current  and  "blows" 
at  the  same  time  as  the  fuse  element 
proper.  A  flexible  copper  cable  joins 
the  lower  ferrule  and  upper  terminal 
to  which  the  soring  Is  attached,  the 
spring  carrying  no  current.  At  the  top 
of  the  spring  and  Just  below  the  cork 
is  a  funnel-shaped  liquid  director.  The 
glass  tube  is  fllied  with  a  non-Inflam- 
mable liquid  of  extremely  high  dielec- 
tric strength.  This  liquid  has  none  of 
the  objectionable  characteristics  of  oil 
and  in  addition  is  one  of  the  most  effec- 
tive Ore  extinguishing  liquids  known. 
The  construction  of  the  fuse  as  outlined 
above  applies  to  the  moderate  capacity 
fuses.  Fuses  of  large  capacity  differ 
slightly  In  that  the  fuse  clement  proper 
ts  mounted  In  a  special  explosion  cham- 
ber provided  at  the  upper  end  of  the 
fuse,  and  this  chamber  Is  so  designed 
that  excessive  pressures  are  confined 
to  this  apace  and  not  imposed  upon  the 
glass  tube.  The  melting  of  the  fuse 
wire  releases  the  spiral  spring  which 
Instantaneously  contracts,  drawing  the 
upper  fuse  terminal  down  towards  the 
bottom  of  the  tube,  thus  Introducing  a 
very  large  gap.  At  the  same  time  the 
liquid  extinguishes  the  arc  and  inter- 
rupts the  current  flow,  the  action  being 
accelerated  by  the  liquid  director  which' 
is  drawn  down  with  the  spring  and 
which  forces  the  liquid  directly  onto  the 
■  moving  terminal.  Since  the  dielectric 
strength  of  the  liquid  Is  about  250.000 
volte  per  In.,  the  gap  between  the  top 
ferrule  and  the  top  end  of  the  sub- 
mersed spring  gives  an  enormous  factor 
of  safety.  The  ease  with  which  the 
SAC  Fuse  operates  Is  really  remarkable. 
In  from  eighty  to  ninety  per  cent,  of 
"blows."  the  fuse  simply  operates  in 
the  manner  described,  without  arcing 
or  other  distress  whatsoever.  In  cases 
of  severe  "blows"  on  dead  short  olr- 
culta  on  systems  of  large  capacity  the 
fuse  sometimes  vents  through  a  cap  on 
the  upper  end  provided  for  that  pur- 
pose, but  even  then  there  Is  little  arcing 
or  evidence  of  distress.  The  small 
f  liquid  thrown  off  Is  not  In- 
iporates.  It  Is 
that  the  glass 
..  the  average 
than  1%.     Be- 

anrlng.    blown 


■  JWBfcenTiFlljeratlon,  < 

cfanslderanVWa  thar 
Of  the  large  Sen  spa. 
ip    ferrule   ajSFlhe   spr 


FUIES.    HIGH-TENSION,    EXPULSION. 

—For  110*  or  8200  volts  It  was  found  dan- 
gerous to  use  fuses  unless  they  were 
covered  up.  and  If  they  were  placed  In  an 
air-tight  box  they  were  apt  to  rupture  the 
mix  by  the  force  of  the  explosion  that  oc- 


curred from  the  gases  formed  by  the  blow- 
ing of  the  fuse.  The  natural  development, 
when  venting  the  fuse  box,  was  to  so  place 
the  vent  that  the  gases  In  expanding 
caused  a  draft  through  the  vent  that  blew 
out  the  are.  This  development  led  to  " 
expulsion  fuse  that  has  been  built  In  many 
forms.  A  typical  modern  design  utilises 
a  fuse  tube  open  at  one  end  so  that  when 
the  fuse  blows  the  metallic  vapors  are  ex- 
pelled from  the  open  end  and  success  fully 
extinguish  any  arc  Incident  to  the  blow- 
ing of  the  fuse.  The  fuse  tube  Is  ho  placed 
that  the  open  end  projects  beyond  the  eon- 
tact  Jaw  so  that  there  Is  no  danger  o: 
the  expelled  vapors  coming  Into  contacl 
with  the  metallic  parts  of  the  block.  Ex- 
pulsion fuses  are  suitable  for  voltages  up 
to  about  70.000   volts. 

Manufacturers: 

Bowie  Switch  Co.,  "Nevada  Bank  Bldg., 
.  San   Francisco,   Cal. 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport.  Conn.     "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  218 
King  St..   W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  £  Myler  8ts.,  Hamilton,  Ont., 
Can.      "Westlnghouse." 

ELECTRICAL  DEVELOPMENT  A  MA- 
,-;,..-,„   ™,  ^2£i  N._23rd  St.,  Phlladel- 

- --„ _.,_.., Co..    3S 

S.  Desplalnes  St.,  Chicago,  III.    "Three 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Tyne  TD827  Expulsion 
Fusible  Cutouts,  a  combined  expulsion 
fuse  and  disconnecting  switch.  De- 
signed primarily  for  the  protection  of 
transformer  banks  when  no  primary 
switches  are  provided.  Made  for  out- 
door service  up  to  SO  amp.  and  70,000 
volts  capacity.  Described  with  other 
G-E  equipment  for  a  complete  ouldoor 
substation  in  Bulletin  47706A.— See  adv. 
pages  1203-1288.— Adv. 
HI- VOLTAGE  EQUIPMENT  CO.,  Cleve- 
land, Ohio.  Manufacturers  "'  ■!>- 
break     switches,     lightning 


ports. 


at  Ion 


the  expulsion  type.  The  expulsion 
type  fuse  is  of  a  design  that  auto- 
matically disconnects  Itself  from  the 
line,  so  that   there   lino  danger  of 

leak    ac •--    - —    *--■--    ■-     

become* 
— Adv. 

General  Devices  A  Fittings  Co.,  441-443 
3.   DesplalneH  St.,  Chicago,  III. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.  (See  display  advertisement 
on   page    1278.) 

Matthews  A  Brother,  Inc.,  W.  N.,  2018 
Easton   Ave.,    St.   Louis.    Mo. 

METROPOLITAN  ELECTRIC  MTO.  CO.. 
East  Ave.  A  14th  St.,  Long  Island  City, 

Metropolitan  Engineering  Co.  of  Canada 
Ltd.,  80  Sherbourne  St.,  Toronto,  Ont., 
Can. 

ROYAL  ELECTRIC  MPG.  CO.,  566-806 
E.  40th  St.,  Chicago,  111.    "Royal." 

SCHWEITZER  &  CONRAD,  INC.,  4481- 
39  Ravenswood  Ave..  Chicago.  III.  The 
SAC  ejector  cutout  consists  of  a  main 
housing,  an  over  lapping  handle  (both 
-*  —  nulded  Insulating  material)   and  a 


fui 


The     fuse     is    attached     ,.     . 

>  threaded  stud, 
moulded  In  the 
handle.  All  live 
parts  are  entirely 
covered.  Insulated 
! 
\ 

SAC    Ejector    ] 

_.._   J 

bronze  spring  and  fuse 

spring  Is  shunted  by  a  flexible  copper 
cable  and  In  held  in  tension  by  a  very 
high  resistance,  high  tensile  strength 
wire.  In  general  It  is  similar  to  the 
standard  SAC  high  potential  fuse,  de- 

307 


■  flexible     leads 

I  brought    out    from 

f  ferrule     type     con- 

|  tacts      Inside      the 

main  housing.   Con- 

--Hlona      can      be 

•de  to  line  wires 

either    side    of 

i     cutout.       The 

fuse  holder  consists 


scribed  under  "Fuses,  high  tension. 
chemical."  In  this  type,  however,  no 
liquid  is  used.  The  fuse  element  Is  en- 
closed In  a  cork.  Thin,  in  addition  to 
other  functions,  protects  the  fuse  from 
corrosive  fumes  so  often  prevalent  in 
large  industrial  districts.  The  cutout, 
including  a  mounting  clamp,  requires 
a  space  S!4  fns.  wide  and  15  Ins.  high. 
The   fuse   element   can    be    replaced   by 

pliers.  The  cutout  can  be  closed  by 
one  quick  positive  movement.  It  is 
placed  on  the  arm  at  such  an  angle  that 
when  operating  on  short  circuit,  gases 
escaping  at  the  lower  end  are  directed 
away  from  the  lineman  on  the  pole. 
Fuses  are  made  In  various  capacities 
up  to  100  amps.,  and  the  cutout  Is  suit- 
able for  voltages  up  to  WOO.  When  the 
fuse  blows  the  operation  of  the  spring 
Introduces  a  large  gap  and  clears  the 
line  effectively  on  light  overloads  as 
well  as  extreme  overloads,  or  short  cir- 

WESTINGHOUSE  ELECTRIC  *  A  MFO. 
CO..  East  Pittsburgh.  Pa.  See  display 
adv.  pages  1396-1402. 

FUSES,  HORN  GAP.— Horn  gap  ruses 
are  used  for  the  protection  of  transformer 
substations  and  branch  lines,  nnd  are  In- 
tended to  open  the  circuit  without  dam- 
age to  any  apparatus  when  a  short-clr*mlt 
or  overlosd  occurs  on  a  high-voltage  line. 
The  fuses  consist  of  a  horn  gap  mounted 
on  suitable  porcelain  insulators  and  sepa- 
rated a  greater  distance  than  the  ordinary 
horn  gap.  A  fuse  Is  placed  across  the  bot- 
tom of  the  gap,  and  connected  In  the  line. 
A  glass  tube  fuse  Is  generally  used,  and 
when  It  blows  under  trouble  conditions  the 
glass  breaks  and  the  arc  formed  is  trans- 
ferred to  the  horn  gap  on  which  It  rises 
and  is  extinguished.  The  contacts  for  the 
fuse  are  such  that  a  new  one  may  be  re- 
placed with  Insulated  tongs  and  no  screw 
-mnectiona  are  required.  These  fuses  are 
lade  for  uhs  on  htgh-voltage  lines  only. 

Manufacturers: 

Hl-Vottage   Equipment   Co..   3305   Croton 


Voltasf 
re.,    CI 


Ohio.  "Hl-Voltage." 
FUSES,  LINK.— Link  fuses  are  made  of 
fuse  wire  or  strips  to  which  are  soldered 
copper  terminals  for  inserting  in  open-link 
fuse  blocks  or  cutout  bases.  The  termi- 
— :,  are  stomped  with  the  rated  current 
capacity  of  the  fuse,  and  are  provided  with 
either  a  round  hole  or  Slot  for  the  screw 
mounting  studs  on  the  base  terminal.    The 

-----     —    the    fusible    portion    will 

length  employed;  for  the 
same  amperage  the  carrying  capacity  of  a 
"-*  will  vary  somewhat  with  Its  mounting 
„. idltions  and  manufacturers  usually  al- 
low from  130  to  200  amperes  for  each 
square  inch  of  contact  surface  on  one  side 
of  one  terminal.  The  National  Electrical 
Code  prescribes  the  following  break  dis- 
tances or  spacings  between  the  nearest 
edges  of  copper  terminals  or  bora  upon 
which  they  are   to  be  mounted. 

Amperes  125  Volts    250  Volts 

0-100  %  In.  114  In. 

101-300  1      In.  Hi  in. 

801-1000  1*  in.  1       In. 

Link   fuses   are  rated  to  blow  at   about 
i    per    cent   overload.      They   may   be    Se- 
cured In  any  capacity  up  to  KOOO  amperes, 
or   even  higher,    If  desired,    and   should    be 
Installed  In  such  a  manner  that  no  hazard 
will  be  Involved  from  molten  metal  when 
blowing.    Because  of  the  far  greater  safety 
and     reliability    of    enclosed     fuses,     link 
fuses    are   now  used    but   seldom    and   then 
in  places  where  there  Is  little  hazard. 
Manufacturers: 
AJAX   ELECTRIC  CO.,    Baldwin  Ave.   A 

Montgomery   St.,   Jersey   City,   N.   J. 
Bryant  Electric  Co..  The,  1421  State  St., 

Bridgeport.    Conn.      "Bryant." 
BUSSMANN    MFO.    CO.,    St.    Louis     Mo 
"Buss"    open    link    fuses    are    made    in 
all  sixes  with  any  form  of  copper  ter 

3— cr» 


mlnal  desired.  They  a 
accuracy.  Amperage  li 
mlnal. — Adv. 


>g 


Ie 
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CHICAGO  FUSE  MFG.  CO..  1501  W.  15th 
St.  Chicago.  111.  Union  standard  ter- 
minal links  are  easily  Installed  and  es- 
tablish a  perfect  and  reliable  connec- 
tion at  all  times  by  the  screw  and 
washer  form  of  contact.  They  are  very 
popular  In  many  classes  of  work  where 
the  nature  of  service  or  character  of 
Installation  makes  It  entirely  satisfac- 
tory fnr  protection  to  employ  unencased 
or  "open"  ruses;  e.  g.,  on  panel  boards 
and  cutouts,  located  In  approved  cabi- 
nets or  on  switch  boards  away  from  In- 
flammable  material.     Capacities    1    to 


5000    i 


—Adv. 


D  &  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..   Providence.  R.  I. 

ECONOMY  FUSE  &  MFG.  CO.,  2T1T 
Oreenvlew  Ave.,  Chicago.  111.  All 
Economy  Renewal  Links  embody  the 
..„.        - —   . -Jon  originated  and 


Economy   Renewal   Link 

patented  by  this  company  and  later 
also  utilized,  under  our  license,  by  sev- 
eral other  manufacturers.  AH  Econ- 
omy "Drop -Out"  Renewal  Links  bear 
the  Inspection  symbol  of  Underwriters' 
Laboratories.      See    display    adv.    page 


12! 


-Adv. 


Johns-Pratt  Co.,    The.    665    Capitol   Ave.. 

Hartford,   Conn. 
KILLARK  ELECTRIC  MFO.  CO.,  3940-16 


s  St..  New  York.   N. 
METROPOLITAN  ELECTRIC  MFG.  CO., 

East  Ave.  &  14th  St.,  Long  Island  City, 

N.  T. 
Moss-Schury      Mfg.      Co.,      Inc..      444-446 

Woodbrldge    St..    E.,    Detroit.    Mich. 
SNOW  &  CO.,   E.  W.,    29  W.  Water  St., 

Rochester,  N.  Y. 
Standard    Electric   Machinery   Co..    Bal- 
timore,  Md.      "Standard -Baltimore." 
WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh,  Pa.    See  display 

adv.  pages  1395-1402. 
FUSES,  OIL-ENCLOSED.— Various  forms 
of   fuses  having  the  link  submerged   In   oil 
have  been  devised.     Means  are  provided  to 


rellev 


the  p 


.    tube 


by  allowing  the  oil  to  rise  ir 
through  baffle  plates.  This  type 
adapted  especially  for  manhole  use  ior 
2200-volt  circuits,  the  outfit  being  mounted 
In  a  cast  Iron  caae.  OH  fuses  have  not 
been  used  generally  at  voltages  above  6600. 

Manufacturers: 

C  hem  electric  Co..  The,  4327  Kenmore 
Ave.,  Chicago,  Jf.ll-  "S  A  H."  (Exclu- 
sive distributor,  G  A  W  Electric  Spe- 
cialty Co.,  7410  S.  Chicago  Ave.,  Chi- 
cago, III.) 

D  &  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..    Providence,    R.    I. 

FUSES,  PLUS,  NONRENEWABLE.— 
These  are  the  plug  fuses  widely  used  In 
Edison  screw  shell  plug  cutout  bases  or 
fuse  receptacles  on  panelboards.  In  light- 
ing circuit  cabinets,  house  service  bones, 
etc.  They  consist  of  a  porcelain  cup  pro- 
vided with  screw  contact  shell  and  center 
contact,  these  terminal  contacts  being  con- 
nected by  a  short  piece  of  fuse  wire  pass- 
ing through  the  cup  and  soldered  to  the 
contacts.  A  metal  cap  ring  with  a  mica 
disk  window  Is  usually  fastened  over  the 
open  end  of  the  cup,  thus  permitting  view 
of  the  element  without  opening  the  fuse 
and  preventing  escape  of  molten  metal 
when  the  fuse  blows.  A  porcelain  cap  is 
used  in  some  designs  Intended  for  circuits 
where  violent  short- circuits  are  likely  to 
occur;  this  type  may  be  further  protected 
by  use  of  an  arc -extinguishing  filler  In  the 
cup.  The  standard  plug  fuses  are  limited 
In  rating  from  about  1  to  30  amperes  on 
136  volts.  For  31  tt  .'.  .  . 
up  to  260  volts  plug  fuses  of 
sions  may  be  used;  they  are  ot  larger  di- 
ameter and  have  a  coarser  thread  than  the 
125-volt  fuses  so  that  they  cannot  be  used 
In  place  thereof.  Ordinary  plug  fuses,  be- 
ing low  In  cost,  are  discarded  when  the 
fuse  is  blown. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,   Conn.     "Arrowtype." 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,    Conn.      "Bryant." 


I  MFG.  CO.,  St.  Louis,  .Mo. 
"Buss"  mica  top  plug  fuses  (left  figure 
below)  are  approved  by  the  Under- 
writers' Laboratories.  Extra  large 
opening  In  cap  and  proportionately 
large  well  In  porcelain,  combined  with 
extreme  care  In  selection  of  mica, 
makes  the  fuse  plainly  visible.  Capaci- 
ties: 3,  6.  10,  12.  15.  20.  26  and  30  amp. 
"Halja"  porcelain  top  fuses  (right  fig- 
ure below)  are  approved  by  Under- 
""-'-     plug     Is 

... _   standpoint 

of  protection  and  durability.  The  de- 
sign Is  such  as  to  permit  the  use  of  an 
a  re- extinguishing  filler,  so  that  on 
heavy  overloads  or  extreme  short  cir- 
cuits   It    will   operate    noiselessly   and 


without  the  slightest  danger  of  its  be- 
coming a  hazard  In  Itself.  Capacities: 
I>   8.   1",   12,   16,  20,  25  and  30  amperes. 

CHICAGO  FUSE  MFG.  CO..  1501  W  15th 
St.,  Chicago,  111.  The  "Chicago"  fuse 
Plug  Is  superior  in  quality  and  service. 
(1)    All  sizes   are   correctly   rated.      (2) 


re  are  no  exposed 
ts.  (6)  The  body  Is 
made  of  strictly  high 
grade  porcelain  only.  (6) 
"Chlcaao"  The  aluminum  cap  dls- 
Fuie  PI  u<a  linguistics  the  Chicago 
fuse  plug  from  other 
makes.  It  will  not  corrode  or  dis- 
color. These  fuses  can  be  supplied  for 
capacities  from  3  to  30  amps..  125 
volts,  and  all  are  approved  by  the  Un- 
derwriters'  Laboratories. — Adv. 

Commercial  Enclosed  Fuse  Co.,  1317  Wil- 
low  Ave.,    Hoboken,    N.   J.      "Commer- 
cial- 
Connecticut  Electric   Mfg.  Co.,   Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

D  &  W  FT'SE  WORKS  OF  GENERAL 
ELECTRIC    CO..    Providence,    R,    I. 

ECONOMY  FUSE  A  MFG.  CO..  2717 
Oreenvlew  Ave..  Chicago.  III.  See  dis- 
play adv.  page  1289. 

ESSEX   MFG.    CO.,    Newark,    N.    J. 

Interstate  Electric  Co.,  356  Baronne  St.. 
New  Orleans,  La.     "Service." 

Johns-Pratt  Co..  The,  555  Capitol  Ave.. 
Hartford,  Conn. 

KILLARK  ELECTRIC  MFO.  CO.,  3940- 
46  Eflston  Ave.,  St.  Louis.  Mo. 

Kirkman  Engineering  Corp.,  484-490 
Broome  St.,  New  York.   N.  Y.      "K-E." 

Merrill  Mfg.  Co.,  60  State  St.,  Boston, 
Mass.  "Merrill." 

Mesa  Co.,  Fernando  C  Colt  St.  &  Chan- 
cellor  Ave.,    Irvington.    N.    J. 

Metropolitan  Device  Corp.,  1250  Atlantic 
Ave..  Brooklyn.  N.  Y.      "Mptroiiollr.-Lr." 

METIUH'OLITAK  EI.r.CTIUC  Ml'Xi.  CO. 
Long    Island    City,    N.    Y.      These    plug 


Metropolitan  Plug  Fuse 

fuses   are    fitted    with    brass    and    mica 
caps.       Plug     proper     Is     of     porcelain. 


Osterhotit    Electric    Co..    1013    Race    St., 

Philadelphia,   Pa. 
SEARS,     HENRY    D.,     BO    Boylston    St., 

Boston,  Mass. 
Trenton  Electric  A  Conduit  Co.,  Tyler  A 

Canal  Sis..  Trenton.   N.  J.      "Tecco." 
Trlco    Fuse    Mfg.     Co.,     1009    Coldsprlng 

Ave..   Milwaukee.   Wis.      "Trlco." 
Ward  Electric  Co..  Inc.,  1411  Walnut  St.. 

Philadelphia.   Pa. 
Wimlman-CoMsmllh,    Inc..    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
FUSES,  PLUG,  RENEWABLE.— These 
plug  fuses  correspond  in  sizes  and  ratings 
to  the  nonrenewable  type  listed  above  and 
ore  used  for  the  same  purposes.  When  the 
ordinary  plug  fuse  blows  It  must  be  re- 
placed by  a  new  fuse,  which  Is  not  apt 
to  be  on  hand,  thus  causing  annoying  delay 
in  many  cases  before  the  lights  are  again 
In  service.  This  condition  led  to  the  de- 
velopment of  a  type  of  plug  fuse  whose 
fuse  element  could  be  easily  replaced  and. 
being  very  Inexpensive,  would  more  likely 
be  kept  in  stock  ready  for  instant  Insertion. 
As  with  renewable  cartridge  fuses,  three 
types  of  renewable  plug  fuses  have  been 
made.  One  type  uses  a  bare  renewal  link, 
another  an  enclosed  element  that  Is  vir- 
tually a  miniature  fuse  within  a  fuse,  and 
the  third  has  a  number  of  fuse  elements 
that  can  be  placed  In  circuit  In  succession 
as  one  after  another  is  blown.  These  plug 
fuses  are  limited  to  30  amperes.  125  volts, 
and  are  made  In  several  current  ratings 
within  this  limit.  They  usually  employ  a 
porcelain  or  molded  Insulation  plug  casing 
which  Is  used  over  and  over.  The  renew- 
able type  plug  fuse  has  not  replaced  the 
nonrenewable  type  to  anything  like  the 
extent  that  the  renewable  cartridge  fuse 
has  replaced  the  nonrenewable  cartridge 
type.  This  Is  because  they  do  not  effect  as 
high  a  percentage  "" 
Manufacturers: 
Betts    A    Betts    Corp..    511    W.    42nd    St.. 

New  York,  N.  Y.     "B  &  B." 
Bryant  Electric  Co..   The,    1421  State  St.. 

Bridgeport.    Conn.      "Bryant." 
BUSSMANN  MFG.  CO.,  3819  N.  I3rd  St., 

St.  Louis.  Mo.     "Buss." 
CHICAGO    FUSE    MFG.     CO..    Laflln    * 

15th  Sts.,   Chicago,  111.     "Union." 
Clemens   Electrical   Corp.,    725   Main    SL, 

Buffalo,  N.  Y. 
Clemens  Electrical  Corp.,   Ltd..  197   King 

William  St.,  Hamilton,  Ont.,  Can. 
Connecticut  Electric  Mfg.   Co.,   Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 
D   A   W   FUSE   WORKS   OF  GENERAL 

ELECTRIC    CO..    Providence.    R,    I. 
DOWNEY   CO..   GILBERT  H.,   7   S.    17th 

St.,  Philadelphia,  Pa. 
ECONOMY  FUSE  A  MFG.  CO..  1717 
Greenview  Ave,,  Chicago,  111.  "Econ- 
omy" Renewable  Plus  Fuses  are  ol 
simple  design,  made  of  durable  high- 
grade  materials  and  accurately  rated, 
and  employ  a  "Drop-Out"  Link.    Econ- 


Economy  Renewable  Pluo>  Fuse 

omy  Plug  Fuses  are  made  In  standard 
N.  E.  C.  sizes  In  eleven  ratings  from  3 
to  30  amps,  for  125-volt  circuits  slid 
are  approved  as  standard  by  Under- 
writers' Laboratories.  See  display  adv. 
page  1289.— Adv. 
ECONOMY  FUSE  A  MFG.  CO.  OF 
CANADA.    LTD.,    Unity    Bid*.,    Monl- 


Harv 


rd  Electric 


an.     "litumi  In  i  " 
■lcJfTIp  W.  Van 


When  writing;  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


E  M  F  ELECTRICAL  YEAR  BOOK 


METHOI'OLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  A  14th  St..  Long  Island  City, 
N.  Y. 

Monarch  Reflllable  Fuse  Co.,  Jamestown, 
N.  Y.     "Monarch." 

MOSS-SCHURY  MFO.  CO.,  444-40  East 
Woodbrldge  St.,  Detroit.  Mich.  The 
"Repeater — 6 — fuse  plus,"  combines  6 
fuses  In  one.  It  can  be  used  six  times 
and  then  refilled.  The  brass  cap  con- 
tains six  numerals,  aa  Illustrated. 
When  fuse  Is  blown,  Inner  porcelain  Is 


ft 


"Repeater — (-Fun  P 


Into    regular    fuse 
have  to  be  removed 

contact.       Refiners 


peater— t"    screw. 
socket  and  does  nc 
to     establish     nev 
fright    figure    abo 
nominal  cost.     This  plug  Is  patented  In 
17  countries  and    permanently   guaran- 
teed.    It  Is  applicable  to  every  user  of 
electricity. —Adv. 
MULTIPLE  ELECTRIC  PROOUCTH  CO., 


,    450    4 


Ave.,   New  York,   N.   Y. 


Palste    Co.,    H.     T.,     Philadelphia,     Pa. 

"Palate."      (Exclusive  distributor,  Hart 

&  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 

Hartford,    Conn.) 

Pierce  Fuse  Corp.,  TBJ  Main  St.,  Buffalo, 

N.   Y. 
POWELL.  F.  W.,  420  Penn  Ave..  Pitts- 
burgh. Pa.  The  "Simplex"  reflllable  plug 
Is    constructed    for    permanent    service, 
loth     mechanically 
nd     electrically     It 
s  designed  to  pro- 
vide   perfect     con- 
[    tact.     Should   there 
I    be    a    Short    circuit 
overload  on  the 
!,     causing     the 


Oiled  with  fuse 
wire.  Fuse  will 
blow  at  a  10%  limit. 
The   plug  fuse  can 

be    furnished    from 


Reflllable  Plug  Tested  lead  fus( 
wire  can  be  used  ai 
element  to  meet  N.  E.  Code  Stand- 
ards.—Adv. 

Ree-Nu-lt  Electric  Mfg.  Co,,  SB!  Acush- 
net  Ave.,  New  Bedford,  Mass  "Ree-Nu- 
It," 

Star  Fuse  Co.,  Inc.,  The,  IBS  Centre  St., 
New   York,   N.  Y.     ■**'--■■ 

Union     —      "   ■       - 


„..    Inc.,    Hamilton    A 

Clark  Sts..  Trenton,  N,  J. 
Windman- Gold  smith.    Inc.,    399-4(13    East 

Atb.,  Perth  Amboy,  N.  J. 
FUSES,    SPECIAL.--A11    of    the    various 
types)  of  electrical   fuses   that  are   In   gen- 


lint  ed    under    various    other 

above    and    below. 

few  purposes,  however,   " 


differing  in  construction 

rating,  from  those  standardised.  Among 
such  special  fuses  Is  a  form  of  special 
plug  used  for  the  protection  of  motor  con 
tr of  equipment,  which  makes  use  of  a  left- 
handed  thread  so  aa  to  insure  that  the 
plug  cannot  be  used  In  any  standard  Edi- 
son screw -shell  plug  cutout  base.  Some 
types  of  glass  Inclosed  fuses  are  also  made 
for  testing  circuits.  Tht  . 
types  of  nonstandard  or  "Old  Code"  fuses 
that  are  also  spoken  of  occasionally  as 
special  fuses,  a! nee  they  are  not  Inter 
changeable  with  the  standardised  types. 


Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,   Conn.     "Bryant." 
BHSSMANN  MFO.  CO..  1819  N.  23rd  St., 

St.   Louis,   Mo.      "Bubs." 
Chase-Shawmut  Co.,   The,   Newburyport, 

Mass.     "Shawmut." 
CHICAGO    FUSE    MFO.    CO..    La  Bin    A 

16th  ate..  Chicago.  HI.     "Union." 
D   &   W   FUSE   WORKS   OF  GENERAL 

ELECTRIC  CO..   Providence.    R.   L 
Electric  Fuaeguard  Co.,  Inc.,  00  Shtprnan 

St.,  Newark,  N.  J.     "Fuaeguard. 
Electrical   Engineers   Equipment   Co.,    36 

S.   Desplalnes  St.,   Chicago,   111. 
ESSEX    MFG.     CO.,     117     Mulberry    St., 

Newark.    N.   J. 
Interstate  Electric  Co.,   S5B  Baronne  St., 

New  Orleans,  La. 
Johns-Pratt   Co.,    The,    566    Capitol   Ave., 

Hartford,   Conn. 
Kirk  man       Engineering      Corp.,       484-480 

Broome  St.,  Wew  York.   N.  Y.      "K-E." 
LINE  MATERIAL  CO.,  South  Milwaukee 

Wis.       (See    display    advertisement    on 

page  1278.) 
METROPOLITAN  ELECTRIC  MFG.  CO., 

East  Ave.  A  14th  St.,  Long  Island  City. 

N.  Y. 
Monarch  Reflllable  Fuse  Co.,  Jamestown, 

N.  Y.     "Monarch." 
Moss-Schury      Mfg.      Co.,      Inc..    .444-446 

Woodbrldge     St.,      E..      Detroit,      Mich. 
Motor  Protector  Mfg.  Co.,  47  Kearny  St.. 

San  Francisco.  Cal.     "Synthermal." 
Bchweitser    A   Hera,    831    N.    Wells   St., 

Chicago,  III. 
Trlco    Fuse    Mfg.     Co..     1009    Co kl spring 

Ave.,    Milwaukee.   Wis.     "Trlco." 
FUSES,      TELEPHONE      AND      TELE- 
GRAPH, MICA. — A  form  of  fuse  In  which 
the  body  la  a  atrip  of  mica,  with  the  metal 


a  flat 
They  are  n 


eeverafsises,  both  for  different  current 
pacltles  and  for  various  kinds  and  sizes  of 
terminal   mountings. 

Manufacturers: 

American  Electric  Co.,   0401  S.   State  St., 
Chicago,  111. 

Brach    Mfg.    Co.,    L.    S„    137-129    Sussex 
Ave.,   Newark,   N.   J. 

Charland.   E.  W..   Tllton.  N.  H. 

CHICAGO    FUSE    MFO.    CO.,_  Lafiin    * 

larvard  I 

St.,    Chk.__. 
Reliable    Electric   Co.,    >11B   Carroll    Ave., 

Chicago.  HI.     "Reliable." 
Trenton    Electric    A    Conduit    Co.,    Tyler 


FUSES,  "TELEPHONE  AND  TELE- 
GRAPH. MISCELLANEOUS.— S  a  v  e  r  a  1 
kinds  of  fuses  are  used  in  the  protection 
of  telephone  and  telegraph  equipment.  One 
example  Is  an  alarm  fuse,  which  Is  a  fuse 
constructed  so  aa  to  close  an  auxiliary  cir- 
cuit when  the  fuse  blows.  The  auxiliary 
circuit  usually  lights  a  lamp  and  sounds 
an  alarm.  Other  forms,  generally  tubular 
fuses,  are  made  for  use  with  protector 
blocks  and  protector  strips  for  both  Inside 
mounting  and  for  use  as  a  line  fuse  on  the 
outside.  The  tubes  are  commonly  made  of 
glass,  porcelain  or  wood,  having  brass  or 
other  metal  caps  at  each  end.  In  the  glass 
and  wood  fuses,  generally  one  strip  of  fuse 
wire  connects  the  two  metal  caps.  Porce- 
lain fuses  are  sometimes  made  with  three 
holes  and  the  fuse  wire  Is  doubled  back 
on  Itself  to  give  a  longer  fuse  In  a  small 
space.  Various  kinds  of  terminals  are  used, 
some  to  nrovlde  soldered  connections. 
In  fuse  clips  and  still  others 


Mica    fuses    . 


for    screw    connections, 
separately  listed  above. 
Manufacturers: 
American  Electric  Co.,  4101  8.   State  St., 

Chicago,   HI. 
AUTOMATIC    ELECTRIC    CO.,    1001   W. 

Van  Buren  St.,   Chicago,  IU. 
Brach    Mfg.    Co.,    I,.    S..    117-129    Sussex 

Ave.,  Newark,  N.  J. 
CHICAGO     FUS     MFG.     CO.,     Laflin     A 

16th  Sts..  Chicago,  111.     "Union." 
Cook  Electric  Co.,   900-10  W.  Van  Buren 

~     Chicago,  III.     "Cook." 


Foote.  Pleraon  A  Co.,  Inc.,  160-162  Duane 

St..  New  York,  N.  Y. 
Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 

National   Bank  Bldg.,   Elmhurst,  III. 
Harvard  Electric  Co..  636  W.  Van  Buren 

St..   Chicago,   III. 
Johns-Pratt   Co..    The,    8S5    Capitol  Ave.. 


Hartford,    Conn. 
Reliable    Electric    Co., 

Chicago,  TU.    ~  ■■  ■ 


1   Carroll    Ave., 


c  Co.,  Inc.,  196  Broadway, 

FUSW ITCH— Trade  name  for  line  dis- 
connecting switch  and  fuse  manufactured 
by  W.  N.  Matthews  A  Brother,  Inc.,  291! 
Eaaton  Ave..  St.  Louis.  Mo. 


FYBEROID. — Trade  name   for  Insulating 

Bper    manufactured    by    the    Wilmington 
bre   Specialty  Co.,  Wilmington.  Del. 
FYBER WELD.— Trade  name  for  welder's 
goggles  manufactured  by  the  Chicago  Bye 
Shield  Co.,  3100  Warren  Ave.,  Chicago,  111. 


i    for    spark    pint 


E.  State  St..  Rockford.  ! 


.     Preside 


unii  au<o  "uhi(ii,  a.  xj.  Harris.  Main 
office  and  factory,  314-311  E.  State  St., 
Rockford,  111.  Branch  offices,  105  W.  Mon- 
roe St..  Chicago,  HI.;  1>M  Broadway,  New 
York.  N.  Y.;  Monadnock  Bldg.,  San  Fran- 
Cisco,  Cal. 


G.— The  smalt  letter  g  is  the  abbreviation 
for  gram  as  used  In  the  metric  and  C.  O.  S. 
systems.  It  is  also  used  as  the  symbol  for 
acceleration  due  to  gravity;  this  Is  ex- 
pressed In  centimeters  per  second  and  Is 
generally  about  980  cm.  per  sec.  although 
it  varies  In  different  localities  and  altitudes. 
It  Is  also  the  symbol  for  conductance,  ex- 
pressed in  mhos. 

G. — Trade  name  for  hack  saw  blades 
manufactured    by    the    Goodell- Pratt    Co., 


G.  A.  BALL  BEARING  CO.— 123-141  Al- 
bany Ave..  Chicago,  III.  Manufacturer  of 
radial  and  thrust  bearings.  President  and 
general  manager.  Emit  A.  Schrelber;  secre- 
tary and  sales  manager,  Thomas  Moore. 

GAFFGA  A  CO.,  J.  8.— Greenport.  N.  Y. 
Manufacturer  of  gas  engines.  President, 
W.  S.  Oaffga;  treasurer,  J.  F.  Gaffga; 
general  manager,  J.  S.  Oaffga. 

GAGE.  CURRENT— An  Instrument  used 
for  measuring  the  velocity  of  flow  of  water. 
(See  Current  meter.) 


GAGE  OF  THIRD  OR  CONTACT  HAIL. 
— The  distance  measured  parallel  to  the 
plane  of  the  running  rails  between  the  gage 
line  of  the  nearer  track  rail  and  the  Inside 
gage  line  of  the  contact  surface  of  the  third 
or  contact  rail  of  an  electric  railway  using 
this  type  of  working  conductor.  This  dis- 
tance Is  determined  by  the  physical  charac- 
teristics of  the  rail  and  the  character  of 
the  rolling  stock  passing  over  it,  and  the 
nature  of  the  Installation,  whether  It  In- 
clude!   tunnel    sections,    etc.      The    gage 


JSIc 
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(.■rally  consists  of  a  funnel  reeoptacli 
netted  to  a  graduated  glass  tube,  the  area 
of  which  Is  one-tenth  that  of  the  funnel 
mouth.  The  graduations  of  the  tube 
marked  for  each  Inch  enable  accurate  re- 
cording of  the  rainfall.  Bain  gages  are 
used  not  only  In  connection  with  weather 
observations,  but  for  observing  rainfall.  In 
studying  the  water  conditions  affecting 
water-power.  Irrigation  and  drainage 
projects. 

GAGE  STANDARDS.— The  Importance  of 
precision  measurements  In  machine-shop 
practice  makes  necessary  accurate  calibra- 
tion of  gages,  calipers  and  other  measuring 
devices.  To  make  these  calibrations  th< 
measuring  devices  are  checked  against 
standard  gage  blocks.  These  standard i 
are  made  up  in  small  block  forms  In  vary* 
ins  thicknesses  of  from  very  thin  sheets  ui 
to  several  Inches  and  are  ordinarily  accu- 
rate to  0.00001  part  of  an  Inch.  The  gage 
standard  sets  are  usually  provided  with 
special  holders  so  that  the  standards  may 
be  used  temporarily  as  snap  gages.  They 
are  carefully  preserved  In  cases  where 
they  are  protected  from  injury. 

The  high  precision  required  In  much  of 
the  munition  production  during  the  recent 
war  resulted  In  great  progress  In  raising 
the  standards  of  accuracy  In  machine-shop 
practice.  More  accurate  gages  and  gage 
standards  were  developed  and  used  by  the 
machinists  with  great  success.  In  the 
manufacture  of  electrical  instruments  the 
highest  possible  precision  Is  required,  so 
that  the  developments  In  gages  and  ga — 
standards  have  an  Important  application 
this  Industry. 


Ibsen  A  Co.,  404  Keefe  Ave.,  Milwaukee 
Wla.     "L  A  C- 

OAQES,  AIR  PRESSURE.— Air-pressure 
gages  are  made  which  operate  on  the  ex- 
panding tubular  spring  principle  generally 
used  In  other  forms  or  pressure  gages. 
(See  Gages,  pressure.)  Another  principle 
frequently  used  Is  that  ot  compression  of 
an  air  column,  the  volume  of  the  column 
being  Inversely  proportional  to  the  pres- 
sure. The  air  column  la  sealed  in  the  end 
of  a  tube  partially  filled  with  a  liquid,  gen- 
erally mercury,  and  the  pressure  to  be 
measured  Is  applied  to  the  mercury  column. 
The  tube  most  commonly  used  Is  the  U- 
tube  form,  one  leg  of  the  U  being  open  to 
allow  connection  with  the  air  to  be  meas- 
ured. Both  types  of  Instruments  are  made 
either  Indicating  or  recording.  Another 
type  of  air-pressure  gage  uses  an  air  bell 
which  floats  In  a  liquid,  generally  water. 
Difference  In  pressure  within  the  bell  and 
the  externa]  chamber  produces  difference 
In  the  level  of  the  float.  This  device  Is 
gnerally  used  In  recording  Instruments. 
Air-pressure  gages  have  many  applications 
in  power  and  gas  plants,  air  brakes  and 
motor-driven  air  compressors,  and  various 
Industrial  processes  involving  accurate  con- 
trol of  air  under  pressure. 

Manufacturer*: 

Ashton  Valve  Co.,  Boston.  Mass. 

Brown  Instrument  Co.,  The,  Philadelphia, 
Pa.     "Brown." 

Dnlted  States  Air  Compressor  Co.,  B3O0 
Harvard  Ave..  Cleveland,  Ohio.     "U.  S." 

GAGES,  ALTITUDE— One  type  ot  these 
gages  Is  distinctly  a  water  or  liquid  gage 
msaaurlng  the  altitude  in  equivalent  pres- 
sure Of  so  many  feet  of  water.  In  other 
respects  It  does  not  differ  from  an  ordinary 
pressure  gage.  It  la  largely  used  to  Indi- 
cate the  head  or  altitude  of  a  water  column 
In  tanks,  reservoirs,  standplpes,  water 
heating  systems,  etc. 

Another  type  of  altitude  gage  Is  that 
used  to  measure  the  height  of  poles,  towers, 
tanks,  etc..  which  la  used  largely  by  ap- 
praisers and  engineers  making  testa  and 
surveys.  This  device  Is  a  simple  form  of 
range  Under  In  principle. 

Manufacturers: 

Crane  Co.,  S36  S.  Michigan  Ave..  Chicago. 
SI. 

Crane.  Ltd.,  1380  St.  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Crosby  Bteam  Gage  A  Valve  Co.,  Boston. 
Mass.    "Crosby." 

Foxboro  Co.,  Inc.  The,  Foxboro,  Mass. 


Green,  Henry  J.,  1191  Bedford  Ave., 
Brooklyn,  N.  T. 

Marsh  &  Co.,  James  P.,  114-124  S.  Clinton 

St.,  Chicago,   III. 
Mason  Regulator  &  Engineering  Co.,  Ltd., 

The,     135-53     Dagenals     St..     Montreal, 

Moeller,  A.'  B.,  281-3-6  Sumpter  St., 
Brooklyn.  N.  Y.     "A.  E.  M."  ■ 

National  Gauge  Co.,  300  Puclflc  St.. 
Brooklyn,  N.  Y. 

National  Steam  Specialty  Co.,  12-U  3. 
Clinton  St.,  Chicago,  III.     "National." 

Pierce,  Butler  &  Pierce  Mfg.  Corp.,  282 
James  St.,  Syracuse,  N.  Y. 

RIeker  Instrument  Co.,  1819-21  Falrmount 
Ave.,  Philadelphia.  Pa. 

Williams,  Brown  A  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa, 

GAGES  AND  CALIPERS,  MICROMETER. 
— The  micrometer  gage  Is  a  measuring  tool, 
like  a  rod  In  form,  the  length  of  the  rod 
being  variable  and  the  variation  being 
measured  by  a  micrometer  attachment. 
Rods  of  various  lengths  may  be  used  to 
give  a  wide  variation  In  the  limits  of  the 
tool.  This  tool  is  usually  designed  to  meas- 
ure distances  between  two  plane  surfaces 
or  as  a  depth  gage,  the  latter  feature  being 
added  by  an  auxiliary  piece. 

Micrometer  calipers  were  the  first  form 
of  micrometer  Instrument  used  In  shops. 
The  flrst  types  had  a  limited  range,  from 
one  to  two  Inohes  being  the  largest.  With 
the  development  or  high-accuracy  work  in 
shops  the  demand  for  such  Instruments  be- 
came greater  and  larger  types  were  de- 
signed. The  commonest  type  has  a 
U-shaped  bar.  the  piece  to  be  measured 
being  placed  In  the  opening  in  the  U,  one 
leg  of  which  has  a  fixed  point,  the  other  a 
movable  rod  or  spindle  contact.  This  spin- 
dle Is  threaded  through  a  hollow  sleeve 
extension  or  the  leg  of  the  bar.  Its  move 
ment  being  controlled  by  a  knurled  bar  re 
or  sleeve  to  which  It  Is  attached.  Th. 
threading  Is  done  with  extreme  accuracy 
The  angular  rotation  of  the  threaded  spin 
die  measures  the  distance  ft  has  passed, 
the  instrument  reading  icro  when  the  fixed 
and  movable  contacts  touch  each  other.  The 
spindle  has  very  fine  threads,  so  that  one 
rotation  of  the  barrel  moves  the  spindle 
only  a  very  small  distance.  1/40  of  an  Inch 
tn  many  cases.  This  linear  movement  pro- 
duced by  one  or  more  complete  revolutions 
Is  measured  along  a  Hcale  scratched  on  a 
sleeve  over  which  the  barrel  moves.  The 
barrel  Itself  has  a  scale  which  reads  the 
equivalent  length  of  one  complete  revolu- 
tion fractionally  by  the  fractional  part  or 
one  revolution  through  which  It  has  passed 
as  1/25;  consequently  each  small  division  is 
1/tS  of  1/40  or  0.001  lnch=l  mil.  This  is 
sometimes  further  refined  by  the  addition 
slxe  scales  are  similar  to  the  type  described 
of  a  vernier  to  tho  barrel  scale.  The  larger 
above,  but  have  a  large  U  though  the  con- 
tacts measure  only  within  certain  limits,  as 
from  10  to  It  Ins. 

Manufacturers: 

Almond    Mfg.    Co.,    T.    R„    Ashburnham, 

Brown    A    Sharpe    Mfg.    Co.,    Providence, 

R.  I. 
Goodell -Pratt  Co.,  Greenfield.  Mass. 
rbsen  A  Co..  404  Keefe  Ave.,  Milwaukee, 

Wis.     "I.  A  C." 
Moeller,     A      K„      261-3-5     Sumpter     St., 

Brooklyn,  N.  Y.     "A.  E.  M." 
Morse   Twist  Drill  A  Machine  Co.,   New 

Production  Equipment  Co..  Inc.,  5  Union 

Sq..  New  York.  N.  Y. 
Randall.  Frank  E,,  248  Ash  St.,  Waltham, 

Mass. 
Reed    Small    Tool    Works,    21    Cherry   St., 

Slocomb  Co.".  J.   T,  15  Oxford  St..  Provl- 


Ash  St..  Waltham.  Mass. 

Williams.  Brown  A  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

GAGES,  BOILER  WATER  LEVEL.— The 
simplest  form  of  boiler  water  level  gage  is 
a  glass  tube  directly  connected  to  the 
boiler  water.  The  water  In  the  tube  rlsca 
to  the  same  level  as  the  water  In  the 
boiler  and  serves  as  a  very  simple  indicat- 
ing gage.  More  special  gages,  sometimes 
involving  a  float  directly  connected  to  an 
indicating  arm  are  used.  This  type  Is  par- 
ticularly adapted  to  the  electrical  high  and 
low- level    alarm    systems.      Another    type 


does  not  measure  the  water  level  directly, 
but  measures,  by  means  of  a  bellows  placed 
at  the  lowest  allowable  water  pressure,  the 
pressure  created  by  the  head  of  water 
above  this  level,  indirectly  measuring  the 
height  of  the  head  or  the  water"  level. 
Manufacturers: 

Ashton  Valve  Co.,  Boston,  Mass. 
Defender   Automatic   Regulator   Co.,    St. 

Louis.   Mo.      "Defender." 
Huyette   Co..  The  Paul  B..  6  S.  18th  St.. 

Philadelphia,  Pa. 
Lunkenheimer  Co.,  The,  Cincinnati.  ,Ohlo. 
Precision  Instrument   Co.,   21    Halsey  St., 

NevBurk,  N.  J. 
Steigert  Co..  L.,  Elder  A-Logan  Sts.,  Cin- 
cinnati,  Ohio.,   (combined  with  alarm). 
GAGES.   DRAFT.— The  draft  gage  Is  es- 
sentially an  air  pressure  ease  for  determin- 
ing   differences    In    pressure    over    various 
■     In  the  draft  path  through   the  fur- 


ond    t 


The 


liquid  The  tube  is  really  a  modified  form 
Of  Tl-tube,  one  leg  being  tilted  at  a  small 
angle  so  that  a  small  difference  In  the 
liquid  level  produces  a  much  greater  dif- 
ference in  the  length  of  the  liquid  column 
(the  direction  of  the  scale);  the  other  leg 
Is  short  and  Is  vertical.  The  ends  of  this 
tube  are  connected  by  tubing  to  different 
points  in  the  draft  path  so  that  the  differ- 
ence in  the  pressure  between  these  two 
points  Is  Indicated  by  the  difference  In  level 
of  the  liquid  In  the  two  legs  of  the  tube. 
This  difference  Is  Indicated  on  a  scale 
mounted  along  the  longer  leg.  For  record- 
ing Instruments  and  some  or  the  Indicating 
type  the  bell  float  principle  la  used. 

The  Importance  of  exact  knowledge  of 
draft  preasures  throughout  the  draft  path 
has  led  to  the  development  or  various  modi- 
fications of  the  more  simple  Instruments. 
These  Instruments  can  be  used  to  indicate 
or  record  the  difference  In  pressure  at  sev- 
eral points  along  the  path,  either  by  separate 
scales  or  on  the  same  Instrument  and  scale 
by  providing  a  simple  means  of  interchang- 
ing the  tubes  connecting  the  gage  to  the 
points  within   the  boiler   furnace   and  gas 

Manufacturers: 

Bacharach  Industrial  Instrument  Co..  <!2 

1st  Ave.,  Pittsburgh,  Pa.,  "Hydro." 
BRISTOL   CO.,    THE,    Waterbury.    Conn. 

(See     display     advertisement     on    page 

1288.) 
Brown  Instrument  Co..  The,  Philadelphia, 

Pa.    "Brown." 
Defender    Automatic    Regulator    Co.,    St. 

Louis,  Mo.     "Defender." 
Dwight    Mfg.    Co..    G64    W.     Washington 

Blvd.,  Chicago,  HI.     "Dwight." 
Ellison,  Lewis  M..  214  W.  Klnzle  St..  Chi- 

Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 
General    Scientific   Equipment   Co.,   North 

Philadelphia,  Pa. 
Hays    Corp.,    The    Joseph    W.,    Michigan 

City,  Ind.     "Hays." 
Huyette  Co..  Inc..  The  Paul  B.,  5  S.  18th 

St.,  Philadelphia,  Pa. 
Marsh  A  Co..  James  P.,  114-124  S.  Clin- 
ton St.,  Chicago,  III. 
Mason  Regulator  A  Engineering  Co.,  Ltd., 

The.     1J5-68     Dagenals     St.,     Montreal. 

Que..  Can. 
Moeller,      A.     E..      281-1-5     Sumpter     St, 

Brooklyn,  N.  Y.     "A  E.  M." 
National     Gauge     Co.,      300     Pacific     St., 

Brooklyn,  N.  Y. 
Precision  Instrument  Co,   21   Halsey  St.. 

Newark.   N.    J.      "2   In   1,"    "S   In    1." 

"4  In  1,"  "6  In  1." 
Precision      Thermometer     A      Instrument 

Co.,  1434  Brandywlne  St..   Philadelphia. 

Pa.     "Prlnco." 
Riekar  Instrument  Co,  1919-21  Falrmount 

Ave,  Philadelphia.  Pa. 
Schaeffcr   A    Budenbcrg   Mfg.    Co,   Inc., 

Brooklyn,  N.  Y,     "Columbia." 
TAYLOR    INSTRUMENT    COMPANIES. 

95  Ames  St,  Rochester,  N.  Y.    "Tycos." 
Uehling  Instrument  Co.,  Paterson.  N.  J- 
Williams,     Brown      A      Earle,      Inc.,      918 

Chestnut  St,  Philadelphia,  Pa. 
GAGES,  MICROMETER  DIAL.— One  of 
the  simplest  methods  of  quickly  measuring 
the  thickness  or  a  sheet  or  block  Is  by 
means  of  the  Indicating  micrometer  dial. 
The  device  consists  of  a  watch  case  con- 
ning an    inverslng  device,    t 


ppdk' 


„ .     . ...    dng  device 

ted  by  a  sliding  rod  which  Is  guided 
tube  rigidly  fastened  to  the  Instrument 
the  amount  of  movement  of  the  rod 
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being  read  directly  on  the  dial.  For  ma- 
chine-shop work  the  instrument  Is  mounted 
on  small  stands  peculiarly  adapted  to  the 
measurement  ot  thin  sheets  or  blocks  of 
approximately  some  known  dimension. 
These  dials  also  are  extensively  used  In 
material -testing;  laboratories  for  reading 
extensions  directly,  particularly  when  many 
readings  must  be  taken  during  the  test  run. 

Manufacturers; 

Ames  Co.,  B.  C.,  Waltham,  Mass. 

WaJtham  Micrometer  Dial  Gauge  Co.,  248 
Ash  St..  Waltham.  Mass. 

CAGES,  OIL,  MOTOR  AND  GENERA- 
TOR.—These  gages  are  used  to  Indicate  the 
oil  level  in  oil  wells  or  reservoirs  on  motors 
or  generators.  They  commonly  consist  of 
a  simple  glass  tube,  sometimes  shielded  by 
a  silt  brass  tube,  and  a  pipe  fitting  for  con- 
necting the  tube  to  the  liquid.  The  level 
of  the  liquid  In  the  tuba  Is  at  all  times  the 
same  as  that  of  the  liquid  within  the  well 


American    Injector    Co.,    176    14th    Ave., 

Detroit,  Mich. 
General   Scientific   Equipment  Co..    North 

Philadelphia.  Pa. 
Michigan   Lubricator   Co..   3643   Beaublen 

St.,  Detroit,  Mich.     "Kant-Leak." 
Moeller,      A.     E..     2S1-S-6     Sumpter     St., 

Brooklyn,  N.  T.     "A.  E.  M." 
Nagel  Electric  Co..  The   W.  G,   2S-32   St. 

Clair  St..  Toledo.  Ohio. 
National     Gauge    Co.,     300     Pacific     St., 

Brooklyn,  N.  Y. 
Richardson -Phe  nix     Co.,     124     Reservoir 

Ave..  Milwaukee.  Wis. 
GAGES,  PRESSURE.— Pressure  gages 
are  used  to  Indicate  or  record  the  pressure 
of  a  gas  or  liquid.  There  are  several  types 
of  gages  used  for  special  purposes  described 
herewith,  some  of  which  are  pressure 
gages,  but  there  are  many  other  uses  of 
pressure  gages,  such  as  for  air-brake  or 
other  compressed-air  systems,  hydraulic 
presses,  ammonia  compressors,  etc.  Many 
of  these  gages  are  made  on  the  spring 
principle,  having  a  colled  tube  to  which  the 
gas  or  liquid  is  admitted,  and  a  device  for 
transmitting  the  motion  obtained,  when  the 
Internal  pressure  causes  the  tube  to  uncoil, 
to  the  recording  or  Indicating  system.    For 

generally    used.      Other   gages    suitable    for 


low- 


dia 


Phragm   tube  movement.     The  principle  !s 
that   of   a  small   bellows   having  one   side 
stationary;  the  motion  of  the  opposite  end. 
Is  transmitted  to  the  Indicating  device. 
Manufacturers: 


Ash  ton  Valve  Co.,  Boston,  Mass. 
BRISTOL,   CO.,    THE,    Waterbury,    Conn. 

(See    display    advertisement    on    page 

1286.) 

Brown  Instrument  Co.,  The,  Philadelphia, 

Pn,      "Brown." 
Crosby  Steam  Gage  &  Valve  Co.,  Boston, 

GENERAL,  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Gages  furnished  with  air 
brake  equipments  for  electric  railway 
service.  See  adv.  pages  1 203 -1223. — 
Adv. 
Lonergan  Co..  J.  E„  211-216  Race  St. 
Philadelphia,  Pa.  (high -pressure  water) 
Oil    Well   Supply  Co.,    213-21S    Water    St., 

Pittsburgh.  Pa. 
Schaeffer    ft    Budenberg    Mfg.    Co..    Inc.. 

Brooklyn.  N.  Y.  "Columbia." 
GAGES,  SCREW  PITCH.— The  screw- 
pitch  gage  is  used  to  determine  the  pitch 
of  screw  threads  of  unknown  cutting.  It 
consists  of  a  number  of  small  templates 
generally  mounted  together  on  a  plh  or  a 
ring.  Each  template  has  cut  along  one 
edge  teeth  which  will  fit  exactly  some  size 
of  threading,  the  size  being  stamped  on  the 
template.  They  are  of  Importance  when 
making  apparatus  to  duplicate  exactly  a 
specimen  or  sample. 
Manufacturers: 

Ashton  Valve  Co..  Boston,  Mass. 
Athol  Machine  Co.,  Athol,  Mass.     "Athol." 
Goodell-Pratt  Co.,  Greenfield,  Mass. 
Greenfield    Tap    ft    Die   Corp.,    Sanderson 

St.,  Greenfield,  Mass. 

Greenfield    Tap   ft    Die    Corp.    of   Canada, 

Ltd.,  Front  ft  York  PI.,  Gait,  Ont.,  Can. 

GAGES,      STEAM,      INDICATING.  —  The1 

■team  Indicating  gage  Is  primarily  an  Indi- 


cating device  to  allow  the  engineer  or 
fireman  on  duty  at  the  boiler  to  know  the 
steam  pressure  at  any  moment  so  that  he 
may  govern  his  firing  accordingly.  The 
type  In  most  comipon  use  utilizes  the  tubu- 
lar expansion  spring  principle  which  Is 
commonly  used  In  all  pressure  gages. 
Where  vibration  is  excessive,  a  double 
spring  Is  substituted  to  give  greater 
strength  to  the  Instrument. 
Manufacturers: 

American    Steam    Gauge   &   Valve    Mfg. 
Co.,     SOS    Camden     St..     Boston,    Mass. 
"American." 
Defender   Automatic   Regulator   Co.,    St. 

Louie,  Mo.     "Defender." 
Foxboro  Co..  Inc..  The,  Foxboro,  Mass. 
Gold    Car    Healing    ft    Lighting    Co.,    220 
38th  St.,  Brooklyn.  N.  Y.     ■■Gold." 

Ltd.,   T..   King  St.,  St 


McAvlty  ft    _ 

John,  N.  B„  Can.    "World.1 
Marsh  &  Co.,  James  P.,  114-124  S.  Clinton 

St..  Chicago,  111. 
Mason  Regulator  ft  Engineering  Co.,  Ltd, 
The,     135-61     Dagenals     St.,     Montreal. 
Que..  Can. 
Moeller,     A.     E„      2B1-3-6     Sumpter     St., 

Brooklyn,  N.  Y.     "A.  B.  M." 
National     Gauge     Co..     SOO     Pacific     St., 

Brooklyn.  N.  Y. 
National   Steam   Specialty    Co..   12-14   8. 

Clinton  St.,  Chicago.  111.     "National." 
Pierce,   Butler  ft  Pierce   Mfg.  Corp-.   23 22 

James  St..  Syracuse.  N.  Y. 
Precision   Instrument  Co.,    21   Halsey  St, 

Newark.  N.  J. 
GAGES,  STEAM.  RECORDING.— To  ob- 
tain the  highest  boiler  efficiency  It  Is  neces- 
sary that  charts  be  kept  which  will  give  an 
accurate  record  of  the  behavior  of  the 
boilers  at  all  times  and  under  all  conditions. 
It  Is  the  purpose  of  the  recording  steam 
gage  to  furnish  such  a  record  of  the  steam 
pressure.  These  gages  utilise  the  expan- 
sion-spring- tube  principle  for  registering 
the  steam  pressure,  but  the  device  Is  usual- 
ly more  complex  than  the  Indicating  types. 
The  record  Is  generally  made  on  a  rotating 
paper  dial  which  Is  driven  by  a  clock 
mechanism. 
Manufacturers! 
Aschroft  Mfg.   Co.,  119  W.  40th  St..  New 

York,  N.  Y. 
Ashton  Valve  Co..  Boston.  Mass. 

CO..    THE,    Waterbury.    Cor 


aplay    advertisement' 

1MB.) 
Canadian   General   Electric   Co..   Ltd..   212 

King  St.,  W.,  Toronto.  Ont.  Can. 
Crosby  Steam  Gage  A  Valve  Co.,  Boston. 

Defender    Automatic    Regulator    Co..    St. 

Louis.  Mo.     "Defender." 
Foxboro  Co.,  Inc..  The,  Foxboro,  Mass. 
Marsh  *  Co.,  James  P..  114-124  S.  Clinton 

St..   Chicago,  Dl. 
Mason  Regulator  &  Engineering  Co..  Ltd., 
The,     136-63     Dagenals     St..     Montreal, 
Que.,  Can. 
Moeller,     A.     E„     261-3-6     Sumpter     St., 

Brooklyn.  N.  Y.     "A.  E.  M." 
National     Gauge     Co..     300     Pacific     St, 

Brooklyn,  N.  Y. 
National    Steam    Specialty    Co.,    12-14    S. 

Clinton  St.,  Chicago.   III.      "National." 
Precision    Instrument  Co.,    21   Halaey  St., 

Newark,  N.  J. 
Schaeffer    ft    Budenberg    Mfg.    Co.,    Inc.. 

Brooklyn,  N.  Y.     "Columbia." 
Williams,  Brown  ft  Earle.  Inc..  818  Chest- 
nut St.,  Philadelphia,  Pa. 
GAGES,  TRACK — An  Instrument  for  de- 
termining   whether    or    not    the    two    rails 
forming  a  track  are  at  the  proper  distance 
from  each  other.     Track  gages  vary  some- 
what In  design,  according  to  the  make  and 
type  of  rail  with  which  they  are  to  be  used. 
As  a  usual  thing  they  consist  of  a  stiff  bar 
with  one  end  so  arranged  that  when  prop- 
erly placed  In  contuct  with  one  rail  the  bar 
will  be  at  right  angles  to  the  track  and  a 
point  on  the  other  end  will  accurately  Indi- 
cate the  proper  position  of  the  other  rail. 
Manufacturers: 

Aldon    Co..    3338    Ravenswood   Ave.,    Chi- 
cago,  111.      "Huntington." 
Buda   Co..    The.    Hnrvcy.    III.      "Hunting- 
ton," "Cafrey-Huntington.**  "McManus." 
Kalamazoo  Railway  Supply  Co..  Kalama- 


QAGES,   VACUUM.— For. 

urement  of  vacuum  the  mercury  absolute- 
pressure  gage  la  used.  This  Instrument  Is 
simply  a   special  form  of  mercury  barom- 


Alr-bell  float  and  spring-tube  gages, 
similar  to  draft  gages,  are  sufficiently 
for  ordinary  uses  and  are  the 
most  common  forms  of  these  gages.  They 
are  used  for  measuring  low  pressures  in 
plants  employing  Industrial  vacuum  or  suc- 
tion processes,  power  plants  utilising  con- 
densing equipment,  and  In  laboratories,  ate. 
Manufacturers: 

Ashton  Valve  Co,  Boston,  Mass. 
Bacharach  Industrial  Instrument  Co,  422 

1st  Ave,  Pittsburgh,  Pa.     "Hydro." 
BRISTOL   CO,    THE,    Waterbury,    Conn. 
(See    display    advertisement    on    page 
1286.) 
Crosby  Steam  Gage  ft  Valve  Co.,  Boston, 

Mass.     "Crosby." 
Defender   Automatic   Regulator   Co,    St. 

Louis,  Mo.      "Defender." 
Foxboro  Co,  Inc.,  The,  Foxboro,  Mass. 
McAvlty   ft   Sons.  Ltd,   T..   King  St,  St. 

John,  N.  B,  Can.     "World." 
Marsh  ft  Co,  James  P,  111-121  S.  Clinton 

St,  Chicago,  111. 
Mason     Regulator     ft     Engineering     Co, 
Ltd,    The,   136-63   Dagenals   St,    Mon- 
treal. Que,  Can. 
Moeller.     A.      E,     261-3-6     Sumpter     St., 

Brooklyn.  N.  Y.     "A.  E.  M." 
National    Gauge     Co,     300    Pacific    St, 

Brooklyn,  N.  Y. 
National    Steam    Specialty    Co,    12-11    S. 

Clinton  St,  Chicago,  III.     "National." 
Oil   Well    Supply  Co,   213-216    Water   St., 

Pittsburgh,  Pa. 
Pierce,    Butler  ft   Pierce    Mfg.    Corp,    232 

James  St.,  Syracuse.  N.  Y. 
Precision  Instrument  Co,  21  Halsey  St, 

Newark,  N.  J. 
Schaeffer    &    Budenberg    Mfg.    Co,    Inc., 

Brooklyn,  N.  Y.      "Columbia." 
TAYLOR    INSTRUMENT    COMPANIES, 
36  Ames  St,  Rochester.  N.  Y.    "Tyoos." 
Uehllng  Instrument  Co.,  Faterson,  N.  J. 
GAGES,     WATER     LEVEL,     ELECTRI- 
CALLY     OPERATED.— These     gages     are 
used    largely  for   recording   water  leva's   In 
tanks,      reservoirs,      stand  pipes, 
j»    which   are   located   at   points 
remote   from  the   observer   or  which  must 
located  at  points  Inaccessible  for  reading 


;or.     The  indlcati: 

actuated  electrically  through  o 
ated    at    the    ' 


s  sltu- 


These  controls  are  operated  by  the  water 

1,    using    a   resistance    varied    by    the 

ir  level   •   series  of   contacts   operated 

in  succession  by  the  various  stages  Of  the 

~  iter   or   by   a   float    actuating   a   relay   or 

mtactor  device. 

Man  uf aeturere : 

Foxboro  Co,  Inc.,  The,  Foxboro.  Mass. 
Ourley,  W.  ft  L,  E,  611  Fulton  St,  Troy, 

N.  Y. 
Leupold,   Voelpel  ft   Co,   107  E.   70th   St, 
N,     Portland,     Ore.       (long    distance) 

Penberthy  Injector  Co,  1312  Holden  Ave, 

Detroit,  Mich.     "Penberthy." 
Rleker  Instrument  Co,  1B18-21  Falrmount 

Ave.,  Philadelphia,  Pa. 
Standard   Electric  Machinery  Co,   Balti- 
more, Md.      "Standard- Baltimore." 
GAGES,    WIRE.— The    sizes   of  wire   are 
standardised   through   a   series   of  numbers 
for  the  various  diameters  made.     These  are 
known  aa  the  wire  gage  and  In  the  copper 
wire    standard    they    run    from     No.    0000, 

;h  la  0.16  Inch  In  diameter,  down  to  No. 

which     is     0. 001 11     Inch     in     diameter, 
re  Is  one  wire  gage  for  copper,  another 

Iron   and    steel  and  another   for   hiavy 

cables  in  sizes  larger  than  the  wire  gage 
table  provides  for. 

The  American  Wire  Gage,  formerly 
__nown  aa  the  B.  ft  S.  Gage,  has  been 
adopted  by  the  United  States  Bureau  of 
Standards  and  the  American  Institute  of 
Electrical  Engineers  as  the  standard  for 
copper  wires. 

The  Steel  Wire  Gage,  formerly  known  as 
the  Washburn  A  Moen  Gage,  has  been 
likewise  standardized  as  the  gage  tor  Iron 
and  steel  wires.  The  gage  numbers  In  the 
Steel  Wire  Gage  represent  diameters  which 
'  out  two  sizes  larger  than  correspond- 
rabers  in  the  American  Wire  Gage. 
Birmingham  Wire  Gage,  also  known 
as  the  Stubb's  Wire  Gage,  was  established 
in  England  and  has  been  used  largely  there, 
and  Is  used  la  the  United  States  for  Iron 
and  steel  wire.  Iron  wire  used  for  tele- 
phone and  telegraph  lines  and  steel  armor 
.blcn  are  commonly  desig- 
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The  Circular  Mil  Gage,  originally  devised 
to  meet  the  large  cable  sizes  used  In  Kdlson 
low-tension  distribution  systems.  Is  made 
up  by  dropping  the  last  three  ciphers  from 
the  circular- mil  area  Of  the  cable.  Thus 
a  600,000-c.m.  cable  Is  referred  to  aa  a  500 
cable,  a  l.OOO.OOO-c.m.  cable  as  1.300,  etc 
This  gage  is  not  widely  used.  It  being  more 
customary  to  refer  to  large  cables  by  their 
full  circular -mil  area. 


Brown    ft    Sharpe    Mrs.    Co.,    Providence, 

R.  I. 
Dlaston    ft    Sons.    Inc.,    Henry,    Tacony, 

Philadelphia,  Pa.     "Disston." 
Peck,  Stow  A  Wilcox  Co.,  The,  Southing - 

Starrett  Co.,  The  L.  5.,  Athol,  Mass. 

GAGFS,  WIRE-M  EA8URIN  G.— For 
quickly  determining  the  slae  of  any  wire  a 
template  called  a  wire  gage  Is  used.  This 
la  a  circular  disk  In  the  rim  of  which  are 
cut  slots  of  various  widths,  each  one  corre- 
sponding exactly  to  the  diameter  of  one  of 
the  wire  sixes.  Each  slot  Is  marked  with 
corresponding  wire  gage  size.  The  gages 
are  made  to  correspond  to  wire  sixes  of 
the  various  standard  wire  gages,  one  wire- 
measuring  gage  being  applicable  only  to 
the  gage  for  which  It  was  cut.  These 
gages    are     very    convenient    and    widely 


also    used    for 


Micrometer    callpei 
wire  measurement,  but  are  i 
ent  nor  as  rapid  to  use.    Thi . 
wire  diameter  In  mils,  which  must  then  be 
compared  to  a  table  of  wire  sixes. 

GAINADAV.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Pittsburgh  Gage  ft  Supply  Co.,  30th  St.  ft 
Liberty  Ave.,  Pittsburgh,  Pa. 

GAINS,  STEEL.— The  incision  made  In  a 
pole  to  provide  a  flat  surface  for  the  cross- 
arm  Is  called  a  gain.  On  concrete  or  tubu- 
lar steel  poles  this  Is  provided  for  by  a  cast 
Iron  or  steel  gain  fastened  to  the  pole. 
Pressed-steel  gains  have  also  been  used  to 
some  extent  on  wood  poles  to  avoid  cutting 
the  gains  In  the  wood. 
Manufacturers: 

HALLETT  IRON  WORKS,  Harvey  111. 
The  Hallett  steel  gain,  lis  Illustrated 
below,  Is  a  recently  Improved,  simple, 
strong  and  efficient  device  for  attach- 
ing crossarms  to  poles.  It  lengthens 
the  life  of  poles  by  doing  away  with 
the  cut  gain  which  Is  responsible  for 
much  of  the  rapid  pole  line  deteriora- 
tion. It  does  away  with  the  necessity 
of  braces  on  short  crosaarme.  In  the 
building  of  telephone,  telegraph,  elec- 
tric light  and  power  transmission  lines, 
It  permits  an  Improved  construction 
which  Is  cheap,  practical  and  valuable. 
The  Hallett  steet  gain,  as  it  has  been 


Mallet  Stssl  Gain 
recently  Improved,  consists  of  a  pole 
plate  and  a  gain  plate  of  galvanised 
steel.  All  that  Is  necessary  to  attach 
the  gain  and  arm  to  the  pole  la  to  place 
the  gain  on  the  arm  and  Insert  the 
through  bolt.  Tightening  up  the 
through  bolt  causes  the  struts  on  the 
gain  plate  to  press  against  the  pole 
plate.  This  In  turn  causes  the  pole 
plate  to  grip  very  tightly  about  the 
pole.  It  Is  necessary  when  ordering, 
that  vertical  dimension  of  crossarms 
be  given  because  the  gain  plate  Is  made 
to  conform  to  this  dimension.  See  ad- 
vertisement on  page  1251.— Adv. 
QAIR    CO.,    ROBERT.— Brooklyn.    N.    T. 

Manufacturer  of  corrugated   fiber   shipping 

boxes,  cartons,  labels,  etc. 


0A1TES,    PEACE   ft   CO.,    INC 204   Wil- 

loughby  St.,  Brooklyn,  N.  Y.  Manufacturer 
of  lighting  fixtures.  Business  established 
1891.  President  and  treasurer.  J.  M.  Ehr- 
llch;  secretary.  M.  C.  Abuia. 

GALE'S— Trade  name'  for  commutator 
compounds  manufactured  by  K.  McLennan 
ft  Co.,  1751-9  W.   85th  SL,  Chicago,   III. 

OAL.  FAR. —Trade  name  for  medical  bat- 
teries manufactured  by  the  Mllo-Bar  Bell 
Co.,  301  Diamond  St..  Philadelphia,  Pa. 

GALION  IRON  WORKS  ft  MFG.  CO., 
TH  E.— Gallon.  Ohio.  Manufacturer  of 
motor-driven  car  unloaders.  President  and 
general  manager,  D.  C  Boyd. 

QALL-MONTLAUR  PROCESS.— One  of 
the  early  processes  for  the  electrolytic  pro- 
duction or  chlorates. 

GALVAOUCT— Trade  name  for  Interior 
rigid  conduit,  conduit  couplings,  nipples  and 
unions  manufactured  by  the  Garland  Mfg. 
Co.,  West  Pittsburgh,  Pa. 

QALVANI,  LUIOI.— An  Italian  physician 
and  anatomist,  and  the  discoverer  of  cur- 
rent or  "galvanic"  electricity.  He  was 
born  at  Bologna  In  1737  and  died  In  1798. 
In  1762  he  was  appointed  professor  of 
anatomy  in  the  University  of  Bologna. 
Galvani  owes  the  wide  celebrity  attached 
to  his  name  to  his  discoveries  In  animal 
electricity,  which  led  to  his  conclusion  that 
the  source  of  electricity  lay  In  the  nerves, 
and  that  the  metals  which  are  necessary 
served  merely  as  conductors. 

GALVANIC— An  old  term  used  to  de- 
scribe apparatus  using  or  operating  by  the 
energy  of  a  primary  battery  or  voltaic  cell. 
The  term  comes  from  the  name  of  its  dis- 
coverer, Lulgl  Galvani.  an  Italian  physician, 
who  while  dissecting  the  legs  of  a  frog 
accidentally  allowed  them  to  come  into  con- 
tact with  dissimilar  metals,    which   caused 
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attributed  to  the  metallic  contact  and  led 
to  the  construction  of  the  voltaic  pile  by 
Volta. 

Physicians  and  manufacturers  of  electro- 
therapeutic  apparatus  still  use  the  term 
and  refer  to  galvanic  cells  or  batteries, 
galvanic  current,  galvanic  cabinets  (cases 
containing  a  primary  battery  and  elec- 
trodes), galvanic  cautery,  galvanic  elec- 
tricity, etc 

GALVANIC  DEPOSITS. —  Deposits  of 
metals  or  metallic  compounds  produced  by 
electrolysis.  When  the  electrolyte  contains 
a  metallic  salt,  the  metal  Is  often  deposited 
pure  upon  the  cathode;  If  It  Is  an  easily 
oxldlxable  metal,  It  may  be  deposited  out 
from  aqueous  solution  as  metallic  oxide.  A 
few  metals,  under  proper  conditions,  can 
be  deposited  from  solution  on  the  anode  as 
metallic  oxide,  usually  as  that  oxide  con- 
taining the  maximum  possible  percentage 
of  oxygen.  Example:  lead  peroxide  from 
lead  nitrate  solution  strongly  acidified  with 
nitric  acid. 

GALVANIZE.— A  term  formerly  used  to 
refer  to  any  electrical  process  of  plating  or 
depositing  gold,  sliver,  sine  or  other  similar 
metals  on  another  metal.  It  was  so  named 
because  the  old  term  "galvanic  electricity" 
Or  current  electricity  was  used  as  long  as 
current  could  be  obtained  only  from  pri- 
mary (galvanic)  batteries.  At  present  the 
term  galvanize  Is  not  strictly  an  electrical 
term  and  Is  applied  only  to  the  deposition 
of  xinc  on  other  metals,  either  by  dipping 
the  material  In  molten  zinc  or  by  heating 
to  a  high  temperature  with  zinc  dust. 
When  an  electrical  process  is  used  it  Is 
called  electrogslvanlslng,  which  see.  Many 
materials  and  metal  parts  used  in  the  elec- 
trical Industry  are  galvanised. 

GALVANIZED  PRODUCTS  CO.— First 
St..  Philllpaburg.  N.  J.  Manufacturer  of 
pole -11  ne  hardware.  Business  established 
1917.  Fresldent  and  sales  manager,  E.  R. 
Yarn  elle;  vice-president,  treasurer  and 
general  manager.  Charles  G.  Shlrer.  Fac- 
tory, E.  Stroudsburg,  Pa. 

GALVANIZING,     ELECTRO.— See     Elec- 

GALVANOMETER.— A  galvanometer  may 
be  denned  aa  an  Instrument  for  the  detec- 
tion or  measurement  of  an  electric  current. 
Galvanometers  are  nearly  always  very  sen- 
sitive instruments  and  are  used  to  detect 
or     Immediately     to     measure     very     small 


There  are  several  types  of  galvanometers 
In  use.  but  onlyone  fundamental  principle 
Is  employed.  This  Is  the  reaction  between 
a    magnet    and    a     current -carrying    wire. 


The  tangent  galvanomi 

of  historic   Interest,    Is 

ment.     It  consists  essentially  of  a  circular 

coil  of  Insulated  wire  at  the  center  of  which 

Is  suspended  a  small  magnetic  needle.     The 


needle  produces  a  deflection,  the  tangent  of 
which  is  proportional  to  the  current.  From 
the  known  dimensions  of  the  coll  and  the 
magnetic  moment  of  the  needle  the  cur- 
rent Is  calculated.  Such  galvanometers  are 
known  aa  moving- magnet  types. 

In  the  other  form  the  permanent  magnet 
Is  comparatively  large,  fixed,  and  Is  of  the 
horseshoe  form.  In  the  air  gap  of  this  is 
suspended  a  coil  of  many  turns.  The  re- 
action between  the  current  In  the  coll  and 
the   magnetic  field  of  the   permanent  mag- 

'     "(fleets    the   <    "      ~"  ' 
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Ion  of  the  suspension. 

Galvanometers  may   also  be  divided   Into 

portable  and  laboratory  types.     The  former 

are    more   rugged    and   are    used   chiefly  bb 

current     detectors     In     Wheats  tone     bridge 

lectures  or  by  elementary  students.  The 
laboratory  type  is  used  for  very  sensitive 
current  detection  and  measurement  of  such 
high  accuracy  aa  can  seldom  be  effected 
outside  a  laboratory.  The  deflection  of  the 
needle  or  coll  of  laboratory  galvanometers 
Is  almost  Invariably  read  from  a  scale  by 
reflection  from  a  mirror  mounted  on  the 
movable  element.  The  reading  Is  usually 
observed  by  a  telescope,  with  its  tube  at 
right  angles  to  the  scale  at  zero,  focused 
on  the  mirror.  For  demonstrations  and 
abroad  a  lamp  and  scale  are  used,  the  lamp 
having  a  narrow  luminous  silt  on  the  zero 
of  the  scale. 

Ballistic  Galvanometer  is  one  whose 
movable  element  has  a  comparatively  large 
moment  of  inertia  and  comparatively  small 
restoring  moment  due  to  the  suspension. 
It  may  be  either  of  the  movable -magnet  or 
movable-coll  type.  The  ballistic  galvanom- 
eter is  used  In  comparing  capacitances  and 

String  Galvanometer.  This  may  be  con- 
sidered a  special  form  of  movable -co  II 
galvanometer.  The  movable  element  of  the 
galvanometer  Is  a  line  silvered  quarts  fiber 
or  a  Very  line  wire.  This  Is  stretched  at 
right  angles  to  a  strong  magnetic  field  due 
to  an  electromagnet.  When  a  current  la 
sent  through  the  fiber  of  the  galvanometer, 
it  moves  across  the  field.  This  motion  is 
observed  through  a  microscope  with  a 
magnifying  power  of  about  100  diameters. 
Such  an  Instrument  Is  very  sensitive,  but 
It  may  have  an  uncertain  xero,  and  the 
fiber  may  move  out  of  focus. 

Vibration  Galvanometer  la  one  whose  free 
period  of  vibration  is  the  same  as  that  of 
the  current  to  be  measured  or  detected. 
The  period  may  be  varied  by  adjusting  the 
length  and  tension  of  the  suspension,  and 
when  its  period  Is  the  same  as  that  of  the 
actuating  current,  a  very  weak  current  will 
produce  a  comparatively  large  deflection. 
The  same  principle  is  used  In  frequency 
meters.      Such  a  galvanometer   Is   valuable 


of  either  the  movable-coll  permanent -mag- 
net type  or  the  movable- magnet  type. 

Thermal  Galvanometer.  This  Is  a  mov- 
able-coll permanent -magnet  galvanometer. 
A  fine  wire  coll  Is  suspended  between  the 
poles  of  a  strong  magnet  as  In  the  other 
forms,  but  the  coll  terminates  In  a  bis- 
muth-antimony thermocouple.  This  couple 
Is  close  to  a  heating  coil  through  which  the 
current  to  be  detected  or  measured  Is 
passed.  The  heating  of  the  thermocouple 
causes  a  current  to  flow  In  the  coll.  which 
In  turn  produces  a  deflection  as  In  other 
galvanometers. 

GALVANOMETER  CONSTANTS.  —  For 
many  measurements  the  galvanometers 
must  first   be  calibrated.      This  Is  done  by 

to  unit  quantity,  or  what  quantity  Is  neces- 
sary to  produce  unit  deflection.  For  the 
tangent  galvanometer  the  constant  Is  the 
strength  of  field  produced  at  the  center  of 
the  coll  by  unit  current.  This  constant 
depends  upon  the  radius  and  number  of 
turns  on  the  coll. 

The  constanta  of  other  types  of  gal- 
vanometers have  distinctive  names,  such 
as  coulomb  constant,  ampere  constant, 
megohm  constant  and  volt  constant.    These 
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ure  characteristics  of  what  la  known  as 
sensitivity  of  the  galvanometer. 

Galvanometer  Sensitivity  la  that  charac- 
teristic of  a  galvanometer  which  determines 
the  degree  of  accuracy  of  Its  measure- 
ments, and  which  gives  some  Indication 
of  Its  suitability  for  certain  kinds  of  meas- 
urements. It  Is  measured  by  the  deflection 
produced  by  unit  quantity  or.  conversely, 
the  quantity  necessary  to  produce  unit  de- 
flection. All  sensitivity  constants  are  ex- 
pressed In  terms  of  the  deflection  on  a  scale 
one  meter  from  the  mirror  of  the  galvan- 
ometer. 

The  ampere  constant  la  the  deflection 
produced  by  one  microampere. 

The  volt  constant  Is  the  deflection  pro- 
duced by  one  microvolt.  The  volt  constant 
is  equal  to  the  microampere  constant 
divided    by    the    resistance    of    the    gal- 


Megohm  constant  Is  the  resistance  ex- 
pressed in  megohms  that  must  be  con- 
nected in  series  with  the  galvanometer  to 
reduce  the  deflection  to  one  millimeter 
under  an  e.m.f.  of  one  volt.  Numerically 
this  Is  the  same  as  the  microampere  con- 
Coulomb  constant  is  a  constant  of  bal- 
listic galvanometers.  It  Is  the  deflection 
produced  by  one  mlcrocoulomb- 

A  galvanometer  with  a  large  ampere 
constant  Is  desirable  for  high- resistance 
measurements,  such  as  Insulation  re- 
sistance. One  with  a  high  volt  constant  Is 
desirable  for  measuring  small  differences 
of  potential  and  for  use  with  low- resistance 
bridges,  potentiometers,  etc  A  galvanom- 
eter with  a  high  coulomb  constant  Is  desir- 
able for  magnetic  measurements  and  for 
the  comparison  of  small  capacitances. 

GALVANOMETER,  MIRROR.— A  receiv- 
ing instrument  used  In  telegraphy, 
operating  like  a  laboratory  galvanometer 
and  originally  used  In  submarine  cable 
working.  A  moving  coll  connected  In  the 
cable  circuit  was  fitted  with  a  small  mir- 
ror, which  reflected  a  beam  of  light  upon 
a  reading  screen.  The  movement  of  the 
beam  of  light  is  sufficient  to  enable  the 
message  to  be  read  easily,  even  though  the 
current  actuating  the  galvanometer  Is  ex- 
tremely small. 

GALVANOMETERS,  LABORATORY.— 
Laboratory  galvanometers  are  generally 
considered  to  be  stationary  or  semlportable 
instruments:  because  of  the  delicate  sus- 
pensions and  the  time  required  to  set  up  a 
galvanometer,  they  are  very  seldom  moved. 
They  are  usually  set  up  on  a  mounting  In 
a  room  where  they  will  be  practically  free 
from  external  vibrations.  In  some  cases 
extremely  sensitive  Instruments  are  placed 
on  a  special  pedestal  or  column  that  runs 
down  to  the  ground,  being  entirely  sepa- 
rate from  the  rest  of  the  building  and  hav- 
ing tts  own  foundation.  Less  sensitive 
Instruments  used  for  general  testing  pur- 
poses do  not  require  such  protection  and 
are  often  of  a  semlportable  nature. 

The  classes  of  galvanometers  most  used 
for  laboratory  purposes  are  sensitive  mov- 
ing-coil, ballistic  and  vibration  galvanom- 
eters. The  ballistic  galvanometers  are 
used  to  measure  the  quantity  of  electricity, 
as  from  the  discharge  of  a  condenser  or  the 
induced  charge  In  a  secondary  circuit. 
With  certain  modifications  they  may  also 
be  used  as  flux  meters  to  measure  magnetic 
Induction.  Very  sensitive  moving-coil  in- 
struments which  measure  the  permanent 
deflection  rather  than  the  first  throw,  i 
done  In  the  ballistic  galvanometer,  are 
used  very  extensively  In  connection  with 
potentiometer  and  other  delicate  tests.  ""— 
vibration    galvanometer    Is    used    for 


Foote,  Pierson  A  Co.,  Inc.,  1(0-182  Duane 
St..  New  York.  N.  Y.     "Delta." 

Hindel.  Charles  F.,  46  Spring  St.,  Ossin 
lng,  N.  Y.    "American." 
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LEEDS  A  NORTHRUP  CO.,  4901  Stenton 

Ave..  Philadelphia,  Pa. 
Moeller,     A.      E„     261- J- 5     Sumpter     St.. 

Brooklyn,  N.  Y.    "A.  B.  11." 
Pyrolectric    Instrument    Co.,    636-640    B. 

State  St.,  Trenton,  N.  J. 
Queen-Gray  Co..   64-70  Johnson  St.,  Ger- 

mantown.  Philadelphia.  Pa. 
RAWSON  ELECTRICAL   INSTRUMENT 

CO.,    4    Norfolk    St.,    Cambridge.    Mass. 

"Paul  Unlplvot."  • 

Rleker  Instrument  Co.,  1919-21  Falrmount 

Ave..  Philadelphia,  Pa. 
Roller-Smith     Co..     23!     Broadway,     New 

York,  N.  Y. 
Standard    Scientific    Co..    9    Barrow    St., 

New  York.  N.  Y.     "Stanslco." 
BUcht  A   Co.,   Herman  H.,  IE  Park  Row, 

New  York,  N.  Y. 
THOMPSON-LEVERING    CO..    327    Arch 

St..  Philadelphia.  Pa.    ■■Peerless."    (See 

display  advertisement  en  page  1MB.) 
WELCH  MFC.   CO.,  W.   M.,  1618  Orleans 

St.,  Chicago.  111. 
Weston  Electrical  Instrument  Co.,  Waver- 

ly  Park,  Newark,  N.  J. 
Williams,  Brown  A  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia.  Pa. 

GALVANOMETERS,  PORTABLE—- Port- 
able galvanometers  are  used  in  general 
testing  work  and  In  laboratory  work  where 
extreme  sensitivity  Is  not  required.  They 
—  generally  rather  small  and  rugged  fo- 
ments of  the  movlng-coll  type,  either 
of  the  D'Arsonval  or  electrodynamometer 
principles.  The  operation  Is  similar  to  the 
laboratory  Instruments  except  that  the  de- 
Section  period  of  portable  Instruments  Is 
much    smaller    than    for    laboratory    types, 

because  of  their  suspension   they  are 

less  sensitive  and  more  rugged.  Jewel 
bearings  are  generally  employed  and  the 
moving  element  Is  supported  on  a  steel 
-"— »,  Delicate  fiber  suspensions  are  but 
used.  Portable  galvanometers  are 
generally  used  In  xero  current  determlna- 
:,  as  In  portable  potentiometer  and 
Wheatstone  bridge  work  and  other  similar 
testing  sets.  The  sero  of  the  scale  Is  com- 
monly In  the  center  and  the  value  of  the 
other   Indications   Is   frequently   not   given 

Manufacturers: 

Atlas     Powder    Co.,     140    N.    Broad    St., 

Philadelphia,  Pa.     (for  blasting  units) 
Foote.  Pierson  A  Co.,  Inc.,  1*0-16!  Duane 

St.,  New  York,  N.  Y. 
General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge. Mass. 
LEEDS  ft  NORTHRUP  CO..  4901  Stenton 

Ave..  Philadelphia,  Pa. 
Moeller,     A.     E..     281-  J-  5      Sumpter     St., 

Brooklyn.  N.  Y.    "A.  B.  M." 
Queen-Qray  Co.,    64-70  Johnson  St.,  Ger- 

mantown.  Philadelphia,  Pa. 
RAWSON  ELECTRICAL  INSTRUMENT 
CO.,   4   Norfolk   St.,   Cambridge,   Mass. 
"Paul  UnlplvoL" 
Rleker  Instrument  Co.,  1911-11  Fab-mount 

Ave..  Philadelphia,  Pa. 
Roller- Smith    Co.,    SSI    Broadway,    New 

York,  N.  Y. 
Sticht  ft  Co.,  Herman  H.,  16  Park  Row, 

New  York,  N.  Y. 

THOMPSON-LEVERING    CO..    «7    Arch 

St.,  Philadelphia.  Pa.    "Peerless."    (8o< 

display  advertisement  on  page  1288.) 

WELCH  MFQ.  CO.,  W.  M..  KM  Orlea.nl 

St..  Chicago,  m. 
Weston  Electrical  Instrument  Co.,    Wav- 

erly  Park.  Newark.  N.  J. 
Williams,  Brown  ft  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 
Wilson -Mae ul en    Co.,    Inc.,    730    E.    143rd 

St.,  New  York,  N.  Y. 
OALVANOSCOPE.  —  A  simple  forn.  ._ 
galvanometer  that  usually  cannot  be  used 
for  determining  the  value  of  a  current  \ 
merely  to  Indicate  Its  presence.  When  the 
movement  of  the  needle  Is  calibrated,  the 
Instrument  la  called  a  galvanometer. 

QAMEWELL  FIRE  ALARM  TELE- 
GRAPH  CO.,  THE,— Newton  Upper  Falls. 
Mass.  Manufacturer  of  police  telephoning 
and  signaling  systems,  tire  alarm  systems 
and  accessories  therefor.  Business  estab- 
lished 1864.  President,  William  Gellatly: 
vice-president  and  general  manager,  V.  C. 
Stanley;  secretary  and  treasurer,  W.  C 
Beck.  Main  office,  Chestnut  St.,  Newton 
Upper  Falls.  Mass.  Branch  offices.  !0C 
Devonshire  St..  Boston,  Mass.;  E708  Grand 
Central  Terminal,  New  York.  N.  Y.;  tir 
8.  Dearborn  St.,  Chicago,  III.:  112  Jacob, 
son  Bldg.,  Denver.  Colo.;  1007  Aronson 
Bldg.,    Ssn   Francisco,   Cat.;   Atlanta,   C 

til 


GAMMA  RAYS.— These  are  very  pene- 
trating rays  of  the  same  character  as  X- 
rays.  They  are  ether  pulsations  of  very 
-*■---*  wave  length  which  are  produced  by 
""   simultaneously  with 


G.  Electric  Heater  Co.,  Lafayet     .   _. 

O  ft  O. — Trade  name  for  telescopic  hoists 
manufactured  by  Gillls  ft  Geoghegan,  517- 
GI9  W.  Broadway,  New  York,  N.  Y. 

O.  ft  O.  ELECTRIC  HEATER  CO.,  THE. 
— Lafayette.  Ind.  Manufacturer  of  electric 
automobile  heaters. 

O  ft  W— Trade  name  for  electrical  dis- 
tribution specialties  made  by  the  G  ft  W 
Electric  Specialty  Co.,  7430-63  8.  Chicago 
Ave.,  Chicago,  111. 

O  ft  W  ELECTRIC  SPECIALTY  CO.- 
7430-52  S.  Chicago  Ave.,  Chicago,  III. 
Manufacturer  of  electrical  distribution  spe- 
cialties. Business  established  1909.  Pres- 
ident Paul  F.  Williams;  vice-president  and 
treasurer.  H.  B.  Gear;  secretary  and  gen- 
eral manager,  George  P.  Edmonds;  sales 
manager,  A.  Lund.  Sales  representative 
McClary-Jemlson  Machinery  Co., 
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Heilman  Bldg..  Los  Angeles,  ( 
Converse,  Minneapolis,  Minn.;  ciecinc 
Power  Equipment  Co.,  GIB  W.  18th  St., 
New  York.  N.  Y.;  Schelfer  Electric  Co.,  B 
ft  B  Bldg..  Rochester,  N.  Y.;  Electric 
Power  Equipment  Co.,  11th  ft  Wood 
Sts.,  Philadelphia,  Pa.;  Electric  Material 
Co.,  539  Howard  St.,  San  Francisco,  Cal.; 
W.  R.  Hendrey  ft  Co.,  Hoge  Bldg.,  Seattle. 
Wash:;  White  A  Converse.  St.  Paul,  Minn.; 
Robert  H.  Anthony.  (61  Franklin  St.,  Chi- 
cago, 111.;  General  Supplies,  Ltd.,  lit  W. 
11th  St..  Calgary.  Alta.,  Canada;  A.  H. 
Winter  Joyner,  Ltd.,  61  Front  St.,  W., 
Toronto,  Oct..  Canada. 

OANSCHOW  CO.,  WILLIAM.— Morgan 
St.  ft  Washington  Blvd.,  Chicago,  III. 
Manufacturer  of  gears  and  pinions.  Busi- 
ness established  1380.  President  William 
Ganschow;  secretary,  C.  F.  Goedke;  treas- 
urer, E.  J.  Ganschow.  Branch  offices,  GO 
Church  St.,  New  York,  N.  Y.;  433G  Wood- 
ward Ave.,  Detroit,  Mich. 

GANTRY  CRANE— A  crane  which  Is 
supported  from  the  ground  by  two  vertical 
steel  towers.  The  towers  may  be  station- 
ary, or  may  be  equipped  with  wheels  and 
suitable  propelling  equipment,  so  that  tbey 
may  travel  on  rails  on  the  ground.  See 
Cranes,   electric,  miscellaneous. 

GAP,  AIR.— See  Air  gap. 

SAP,  RADIO.— See  Spark  gaps,  radio. 

GAPCO. — Trade  name  for  automobile  wir- 
ing assemblies  and  magneto  parts  manu- 
factured by  the  Grossman  Auto  Parts  Co., 
White  Plains,  N.  Y. 

GARAGE,  ELECTRIC  VEHICLE.— The 
equipment  In  a  garage  In  which  electric 
vehicles  are  housed  and  maintained  In  good 
operating  condition  la  quite  Interesting 
from  an  electrical  standpoint.  While  many 
small  garages.  In  which  a  single  electric 
passenger  or  pleasure  oar  Is  kept,  do  not 
differ  greatly  from  an  ordinary  garage  un- 
less provided  with  charging  equipment, 
there  are  many  large  and  specially  equipped 
garages  for  fleets  of  electric  vehicles. 
Large  merchandising  houses  or  other  In- 
dustrial concerns  having  an  extensive 
delivery  service  often  operate  a  fleet  of 
electric'  vehicles  for  this  purpose.  The 
operation  of  a  fleet  la  more  economical 
than  operating  one  or  a  very  few  car*. 
The  investment  cost  of  the  garage  and 
charging  equipment  and  labor  cost  of  the 
necessary  attendant  to  care  for  a  single 
car  Is  relatively  high  in  proportion  to  the 
mileage  obtained.  When  the  number  of 
cars  Increases  to  the  proportions  of  a  fleet 
the  fixed  charges  and  maintenance  costs 
per  car  decrease  rapidly. 

The  electrical  equipment  comprises  the 
necessary  battery-charging  motor-gener- 
ator, converter  or  rectifier  and  control 
equipment,  together  with  a  local  distribu- 
tion system  so  that  several  cars  or  trucks 
may  be  charged  simultaneously  while  In 
their  proper  places.  Where  direct -current 
service  la  available  the  charging  squlpment 
consists  essentially  of  a  control  switch- 
board having  a  separate  panel  for  each 
charging  circuit.  A  double -pole  double - 
throw  knife  switch  with  suitable  fuses  Is 
supplied  for  each  circuit  together  with  a 
rheostat  which  makes  It  possible  to  start 
the  charge  at  the  proper  rate  and  redi 
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the  current  In  suitable  steps  to  the  final 
amount  required.  A  potential  receptacle 
permita  a  voltmeter  to  be  plugged  In  at  any 
time  to  measure  the  voltage  and  similarly 

an  ammeter  to  Indicate  the  charging  

Charging      from      alternatmg-c  u  r  r 


age  or  garages  are  supplied  with  this  foi 
of  energy   only.      This   necessarily   Itivolv 
a    conversion     from     alternating    to    din 
current  and   four  types  of  conversion  a 
paratus  may  be  employed,  according  to  ( 
size  of  the  Installation.      For  a  very  lar 
garage    polyphase    synchronous    convert!  _ 
are  used.     Motor- generator  sets  are  made 
In  a  number  of  sites  and  ratings  and  are 
suitable    for   smaller   Installations   and   for 
either    single -phase    or    polyphase    supply. 
Single -phase     synchronous    converters     are 
also     made     In     smaller     ratings     for     this 
service.     In  other  cases,  rectifiers  are  used, 
generally   of   the   mercury -arc   type.     The 
switchboards    for    such    Installations    have 
separate    panels  for   each  circuit,   generally 
arranged  so  that  they  may  be  added  from 
time  to   time   as  the   number  of  cars   In- 
creases: they  also  have  the  necessary  con- 
trol      equipment       for       the       conversion 
apparatus.    A'  water  still  and  other  battery 
maintenance    and    vehicle    washing    equip- 
ment is  usually  provided. 

GARCO.— Trade  name  for  asbestos  gas- 
kets, wick  and  rope  packing  and  metallic 
brake  band  lining  manufactured  by  the 
General  Asbestos  &  Rubber  Co.,  27  Cum- 
berland St..  Charleston.  8.  C. 

GARCOBESTOS.— Trade  name  for  as- 
bestos metallic  sheet  packing  manufactured 
by  the  General  Asbestos  *t  Rubber  Co.,  27 
Cumberland  St.,  Charleston,  S.  C. 

GARDEN  CITY.— Trade  name  for  blow- 
ers and  ventilating  fans  manufactured  by 
the  Garden  City  Fan  Co.,  332  S.  Michigan 
Ave..  Chicago,  111. 

GARDEN  CITV  CHANDELIER  CO — 652 
W.  Jackson  Blvd..  Chicago,  111.  Manufac- 
turer of  lighting  fixtures. 

GARDEN  CITY  FAN  CO.— HI  9.  Mich- 
igan Ave.,  Chicago.  111.  Manufacturer  of 
electric  ventilating  fans  and  blowers.  Pres- 
ident, E.  D.  Green;  secretary,  T.  J.  Flan- 
agan; sales  manager,  W.  Gardner. 

flARDi. — Trade  name  for  grinding  wheel 
dressers  manufactured  by  the  Challenge 
Machine  Co.,  Inc.,  5116  Springfield  Ave.. 
Philadelphia,  Fa. 

GARDNER  GOVERNOR  CO.,  THE.— 
Qulncy,  III.  Manufacturer  of  electric  and 
turbine  driven  pumps,  motor- driven  air 
compressors  and  governors.  Business  es- 
tablished 1859.  President,  J.  Willis  Gard- 
ner; vice-presidents.  J.  W.  Wall  and  P.  H. 
Gardner;  secretary  and  treasurer.  R.  G. 
Gardner;  sales  manager,  J.  W.  Wall.  Main 
office  and  factory,  1  Williamson  St..  Qulncy. 
111.  Branch  office  and  warehouse.  604  Arch 
St.,  Philadelphia.  Pa.  District  offices, 
Fisher  BIdg..  Chicago,  Dl.;  Singer  BIdg., 
New  York,  N.  Y.  Sales  representatives, 
Rlx  Compressed  Air  &  Drill  Co.,  San  Fran- 
cisco and  Los  Angeles,  Cal. 

GARDNER  MACHINE  CO — Betolt.  Wis 
Manufacturer  of  grinding  and  polishing 
wheels.  President,  L.  W.  Thompson;  vice- 
president.  F.  B.  Gardner:  secretary,  W.  C. 
Ackley;  treasurer,  W.  B.  Lelshman. 

OARDNER-RIX — Trade  name  for  motor- 
driven  air  compressors  and  electric  vacuum 
pumps  manufactured  by  the  Gardner  Gov- 
ernor Co.,  1  Williamson  St.,  Qulncy,  HI. 

GARFIELD  MFG.  CO.— Garfield.  N.  J. 
Manufacturer  of  molded  insulation,  Insu- 
lating materials,  wiring  devices,  etc.  Busi- 
ness established  1908.  President  and  gen- 
eral manager,  B.  H.  Howell;  vice-president. 
H.  W.  Appleton;  secretary.  Eugene  Nelley; 
treasurer,  A.  Melster;  sales  manager,  B.  A. 
Appleton. 

GARLAND.— Trade  name  for  car  ven- 
tilators manufactured  by  Holder  &  White, 
Inc.,  343  S.  Dearborn  St.,  Chicago,  Hi. 

GARLAND  MFG.  CO.— West  Pittsburgh 
Pa.  Manufacturer  of  armored  cables,  cord. 
Interior  conduit  and  fittings.  Buslneaa 
established  1897.  President,  Robert  Gar- 
land: secretary  and  sales  manager,  F.  C. 
Hod  kin  son;  treasurer,  Charles  Garland. 
Main  office  and  factory.  West  Pittsburgh, 
Pa.  Branch  offices,  804  Citizens  BIdg., 
Cleveland,  Ohio;  609-11  W.  27th  St.,  New 
York.  N.  Y.  Sales  representatives.  S.  B. 
Condit  Jr.  A  Co.,  297  Franklin  St.,  Boston, 
Mass.;  M.  B.  Austin  &  Co.,  700  W.  Jackson 
Blvd.,  Chicago,  111.:  B.  K.  Sweeney,  231 
16th    St.-.    Denver,    Colo.;    H.    C.    Blglln,    29 


Poplar   St..    Atlanta.    Ga.;   Elliott  Reynolds, 
63rd  &  Oxford  Sts.,  Philadelphia,  Pa. 

GARMENT  PRESSERS.— See  Irons,  elec- 
tric, pressing,  tailors'. 

GARMENTS,  ELECTRICALLY  HEATED 
AVIATORS'.— Coat    and    gloves    having    in 
the  lining  of  the  apparel   heating  elements 
with    suitable    connections   so    that    these 
elements  may  be  heated  by  current  from 
starage    battery    in    the    same    manner    i 
warming  pads  are  heated  by  connection 
an  ordinary  lighting  circuit.     HIKh  levels  of 
the  atmosphere  are  extremely  cold, 
when  ascending  to  great  heights  In  —  ... 
plane    or    balloon    these    electrically    heated 
garments  are  found  practically  necessary. 

GARMENTS,  FIREPROOF,  FOR  FUR 
NACE  TENDERS,  WELDERS,  ETC.— 
Where  very  intense  h< 
liquid  metal  makes  It  i 
tenders,    welders    and    c 

materials.     These  garme 

of  asbestos  cloth  made  u. 

overalls,    or  aprons.      Where  the   h 
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similar  to  a  blacksmith's  apron,  are  used. 
Also  see  Shoes,  boots,  leggings,  etc.,  fire- 
proof; Gloves,  fireproof. 

Manufacturers; 

Hardy  &  Co..  F.  A.,  10  S.  Wabash  Ave., 
Chicago.  III. 

Johns-Manvllle,     Inc..     Madison     Ave.     & 
41st  St..  New  York,  N.  Y. 

Safety    First    Supply    Co.,    107    3rd    Ave.. 
Pittsburgh,  Pa.     ■'Diamond." 

GARRETSON.— Trade  name  for  dental 
X-ray  chairs  manufactured  by  the  W 
&  Bartlett  Mfg.  Co.,  S3  Jackson  Ave.  Dong 
Island  City,  N.  Y. 

GARRISON.— Trade  name  for  electrically 
operated  domestic  stoker  manufactured  by 
the  Domestic  Stoker  &  Mfg.  Co.,  619  Atlas 
BIdg.,  Salt  Lake  City.  Utah. 

GARTON-DANIELS.— Trade  name  for 
electric  railway  specialties  manufactured 
by  the  Electric  Service  Supplies  Co..  17th 
&   Cambria   Sts..   Philadelphia,    Pa. 

GARUTI  ELECTROLYZER.— An  electro- 
lytic cell  for  the  production  of  hydrogen 
and  oxygen  from  a  caustic  potash  (KOU) 
electrolyte. 

GARVIN  MACHINE  CO.,  THE — Spring 
&  Varlck  Sts..  New  York,  N.  Y.  Manufac- 
turer of  motor-driven  surface  grinders, 
tapping  machines,  colling  machines  and 
other  metal  working  machine  tools.  Busi- 
ness established  1865.  President,  Burr  K. 
Garvin;  vice-president.  Warren  Garvin; 
secretary,  H.  R.  Garvin;  treasurer.  George 
Maclagan;  general  manager.  Roeer  B.  Gar- 
vin; sales  manager,  Frank  A.  Power. 

GAS. — A  fluid  form  of  matter  having 
neither  independent  shape  nor  definite  vol- 
ume but  tending  to  expand  Indefinitely. 
Gases  are  either  elements,  such  as  hydro- 
gen, oxygen,  nitrogen,  chlorine,  or  they  are 
chemical  compounds  such  as  carbon  dioxide. 
methane,  sulphur  dioxide,  ammonia,  etc. 
At  normal  temperatures  they  are  gases, 
but  at  low  temperatures  and  high  pressures 
they  may  be  liquefied.  Several  kinds  of 
gas  are  used  for  Ilium  mating  and  power 
purposes.  The  latter  application  Is  of  In- 
terest to  the  electrical  industry. 

GAS  CELLS.— Primary  cells  or  various 
designs  In  which  it  has  been  attempted  to 
convert  Into  electrical  energy  the  chemical 
energy  of  various  gaseous  reactions,  such 
as  2  CO+O.  2  CO,.  None  of  the  attempts  In 
this  direction  has  proved  commercial. 

GAS-ENGINE  IGNITERS:— See  Igniters, 
electric,   Internal-combustion  engine. 

GAS-FIXTURE  ATTACHMENTS.  —  See 
Attachments,  electric,  for  gas  fixtures. 

GAS  LIGHTERS,  E  L  E  C  T  R  I  C— See 
Lighters,  gas,  electric. 

GAS  LIGHTING,  ELECTRIC— Where  gss 
lighting  fixtures  are  still  In  use  they  are 
sometimes  equipped  with  an  electric  attach- 
ment to  produce  a  spark  when  the  gas  is 
turned  on  that  will  ignite  it.  These  at- 
tachments   are    described    under    Lighters, 


The  output  of  large  artificial  _  . 
works,  natural  gas  supply  systems,  blast- 
furnace and  coke-oven  gas  supplies,  etc.. 
should  be  accurately  meaaured,  however. 
This  Is  now  possible  by  means  or  an  elec- 


trically operated  .gas  meter.  With  this 
type  an  electric  resistance  heating  coil  Is 
placed  In  the  gas  main;  this  heats  the  gas 
and  causes  a  definite  change  in  temperature 
that  is  measured  by  two  sere  en -rest  stance 
thermometers.  There  Is  a  definite  relation 
between  the  watts  input  to  the  heating 
coll,  measured  by  a  wattmeter,  the  differ- 
ence In  temperatures  and  the  volume  of 
gas  flowing.  The  meters  are  generally 
arranged  to  maintain  a  constant  tempera- 
ture difference  and  the  flow  is  therefore 
directly  proportional  to  the  watts  Input. 
The  wattmeter  can  therefore  be  calibrated 
to  record  the  flow  directly. 
Manufacturers: 

CUTLER -HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.  The  Thomas  Meter  Is 
operated  electrically  In  a  very  unique 
way.  An  electric  heater  is  placed  in  the 
path  of  the  gas.  warming  It  Just  2"F. 
as  it  flows  through  the  meter.    Electric 


n  the 


sides  of  the  meter  indicate  this  tem- 
perature rise.  A  suitable  regulator 
varies  the  heater  current  In  accordance 
with  the  rate  of  gas  flow,  so  that  It  Is 
always  Just  enough  to  warm  the  gaB  2°, 
A  meter  measures  the  electric  energy 
consumed  by  the  heater  In  warming  the 
gas.  A  measure  of  the  electric  energy 
required  to  warm  the  gas  Is  a  measure 
of  the  quantity  of  gas  flow.  Independent 

each     standard    unit     of    gas    contains 

the  same  "quantity  or  stuff,"  regardless 

or   pressure    and    tem- 

the    same    quantity   of 

As  a  result,  the  Thom- 
as Meter  measures 
gasca  directly  in  stand- 
ard units  without  any 

tlons  whatever.  In  all 
former  methods  of  gas 
measurement  It  was 
not  possible  to  measure 
directly  the  quantity 
of  gas  flowing  without 
regard  to  the  variable 
conditions    existing   In 
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B.l.i  '•x     ascertained.       The 


volume  of  gas  i  " 
Recorder  Panel  ij 
results  directly  In  standard  cubic  feet. 
The  Thomas  Meter  Is  made  up  of  a 
housing,  a  regulator  and  a  recorder 
panel.  A  heating  unit  and  two  ther- 
mometer units  are  mounted  in  the 
housing  and  this  is  placed  directly  in 
the  pipe  line.  The  recorder  panel  may 
be  located  several  hundred  feet  »mv 
from    the   housing   in    the    office   c 


ords  are  most  convenient.     The 

er   panel   contains   both 

grrphlc  Instruments.    By 


the    i 
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put  can  be  obtained  for  accounting 
purposes.  The  graphic  record  charts 
the  gas  flow.  Thomas  Meters  are  man- 
ufactured In  capacities  from  2,000,000 
cu.  ft.  per  hour  to  26,000  eu.  ft.  per 
hour,  and  less. — Adv. 
Mason  Regulator  &  Engineering  Co.,  Ltd.. 
The,     135-63     Dagenals     St.,     Montreal. 

GAS  PLIERS— See  Pliers,  gas. 

GAS    PRODUCERS,    POWER     PLANT.— 

Gas  producers  are  used  In  power  plants  to 
produce  gas  out  of  coal  or  other  fuel  con- 
taining volatile  constituents.  They  are 
large  cylindrical  or  rectangular  furnaces  In 
which  fuel  Is  burned  in  a  thick  bed  through 
which  air  or  steam  Is  circulated.  Their  use 
is  one  means  of  making  possible  the  con- 
sumption of  very  poor  grades  of  such  fuels, 
the  gas  produced  being  utilised  in  intemnl- 
combustlon  engines.  With  bituminous  coals 
the  volatile  matter  is  given  ofT  as  hydro- 
carbon gases,  which  may  include  or  be 
further  broken  up  into  methane,  carbon 
monoxide  and  hydrogen  by  the  heat  In  the 
producer.  Anthracite  coals  cannot  be  used 
In  this  manner  because  of  their  relatively 
small  amounts  of  volatile  matter.  Conse- 
quently gas  Is  produced  from  anthracite 
coal  by  adding  air.  giving  the  reaction 
2C  +  0::=2CO  ( c  arbo  n  +  ox  v  gen = carbon  mo- 
noxldel:  when  steam  only  la  added,  the 
becomes  C+HiO=CO+Hi,-  if  both 


E  M  F  ELECTRICAL  YEAR  BOOK 


steam  and  air  are  admitted  to  the  combus- 
tlon  zone  the  reaction  la  3C-f-Oj-f-H,0= 
3  CO+H,.  The  drat  or  these  processes  la 
but  little  used,  the  second  Is  used  to  make 
us"    for   city   distribution   chiefly, 

Ihird   la   the   on"    

ake  "producer  i 
cite  and  coke  being  used 

Gas  produce™  are  of  two  general  types, 
suction  producers  and  pressure  producers. 
In  (he  first  type  a  flow  of  air,  steam  and 
gas  la  obtained  by  means  of  the  slight  dif- 
ference of  pressure  due  to  the  pump  action 
of  a  four-cycle  gas  engine  on  the  charglni 
stroke,  or  by  an  extractor.  Pressure  pro 
due-era  are  Independent  of  the  engine  and 
obtain  the  gas  flow  by  means  of  a  pressun 
fan  or  blower  for  the  air  supplied  and  i 
boiler  for  the  steam.  Producers  are  fur 
ther  subdivided  according  to  the  directloi 
of  the  draft  as  either  up-draft  or  down 
draft.  The  up -draft  producers  are  ar 
ranged  with  the  steam  and  air  admitted  at 
the  bottom.  The  gas  produced  la  removed 
from  the  top  and  contains  some  tar  that 
must  be  removed  by  passing  through  scrub- 
bers and  purl  Hers.  In  down -draft  pro- 
ducers the  gas  la  removed  under  the  fire- 
brick grate  at  the  bottom  and  the  air  and 
■team  are  Introduced  at  the  top. 

In  using  auction  producers,  the  gas  la  not 
allowed  to  escape  Into  the  operating  room 
and.  as  the  carbon  ^nonoxlde  (CO)  Is  very 
poisonous,  this  Is  quite  important.  Small- 
sized  producers  of  this  type  do  not  gener- 
ally have  a  suction  fan.  relying  on  the 
engine  suction.  Host  of  the  down -draft 
producers  are  suction  types,  with  exhaust 
fans  used  at  the  bottom. 

Pressure  producers  always  require  a  fan 
or  steam-Jet  blower  to  produce  the  draft. 
When  the  steam  Is  used  It  also  enters  into 
the  reaction  or  gasification.  The  gas  pro- 
duced in  this  way  requires  more  extensive 
cleaning,  but  the  grates  may  be  cleaned 
more  easily  In  this  type  than  with  the 
down-draft  or  suction  types.  Mechanical 
stoking  or  poking  may  be  employed.  Pro- 
vision Is  usually  made  with  gas  producers 
of  nearly  all  types  to  recover  valuable  by- 
products. Buch  as  ammonium  sulphate, 
benzol,  toluol,  tar.  etc.  To  do  this  requires 
much  more  skilled  attention  than  in  the 
case  of  using  the  fuel  directly  under  a 
■team  boiler. 
Manufacturers: 
Akerlund  ft  Semmes,  Inc.,  IT  Battery  PI., 

New  Tork.  N.  T. 
Downingtown  Iron  Works,  Inc..  Downing- 
town. Pa. 
Flinn  ft  Droffeln  Co..  131  S.  Dearborn  St.. 

Chicago.  III. 
Koppers  Co..   The,   Union   Arcade.    Pitts- 
burgh,  Pa. 
Otto    Engine    Mfg.    Co.,    SSrd    ft    Walnut 

Sts..  Philadelphia.  Pa. 
Smith  Gbb  Engineering  Co..  The,  Dayton, 

Ohio.     "Smith." 
Toledo   Metal   Manufactures   Co.,   Toledo. 

Ohio. 
Wellman-Seaver- Morgan    Co.,     The,     7000 
Central     Ave..     Cleveland,      Ohio. 
"W-S-M."     "Hughes. " 
Worthlngton  Pump  &  Machinery  Co.,  115 

Broadway.  New  York,  N.  T. 
GASCO. — Trade  name  for  packings,  wash- 
ers, dies,  etc.,   made  by  the  Gasket  Supply 
Co.,  17Z8  Ludlow  St.,  Philadelphia.  Pa. 

GASKET  SUPPLY  CO.,  THE.— 1730  Lud- 
low St.,  Philadelphia,  Pa.  Manufacturer  of 
gaskets,  packings,  washers,  etc.  Business 
established  1904.  Sole  owner,  J.  B.  Wagen- 
seller. 

cushion  a, 

GASKETS,  PIPE,  VALVE,  CYLINDER, 
ETC.— A  gasket  is  a  round  flat  ring  of 
metal,  asbestos,  hemp.  felt,  rubber,  or  any 
other  material  used  for  packing  or  making 
tight  a  Joint  In  a  pipe,  valve,  cylinder  head. 
etc.  They  resemble  a  washer  In  appear- 
ance but  are  generally  of  larger  size  and 
the  width  of  the  flange  la  usually  small  in 
proportion  to  the  inside  diameter  of  the 
gasket.  There  are  a  number  of  places  in 
power-plant  construction  where  gaskets  are 
required  In  pipe  lines,  valves,  small  pump 
cylinders,  etc.  For  heavy-duty  service 
special  packings  are  used  in  place  of  sim- 
ple gaskets;  for  these  sea  Packing,  cylinder, 
piston,  turbine,  etc. 
Manufacturers: 

Akron  Metallic  Gasket  Co.,  150  N.  Union 
St.,  Akron.  Ohio.  "Akro-Metal,"  "Sum- 
mit," "Duplex." 


Anchor     Packing     Co..     Lafayette     Bldg., 

Philadelphia.  Pa, 
Asbestos      Fibre      Spinning      Co.,      North 

Wales,  Pa.    (asbestos) 
Barwood     Mfg.     Co.,     L.     J.,     Stone  ham 

Branch,   Boston  SO.   Mass.      "Barwood." 
Becker  Electric  Works,  3055  Lincoln  Ave. 

Chicago.  III. 
Brandt,   Randolph.  70  Cortlandt  St.,  New 

York,  N.  Y. 
Chicago  Leather  ft  Mercantile  Co.,   1848- 

60  W.  14th  St.,  Chicago.  HI. 
Crane  Co.,  S3G  S.  Michigan  Ave.,  Chicago, 

nj. 

Crant 


1280  St.   Patrick  St.,   Moo 
Can. 


Delaware    Hard    Fibre    Co.,    Wilmington, 

Del.     "D.  H.  Egyptian." 
Dominion   Asbestos   ft    Rubber   Corp.,    154 

Nassau  St..  New  York,  N.  Y.     "Silver 

FITZGERALD  MPO.  CO.,  THE,  Torrlng- 

ton.  Conn.      "Never- Leak." 
Gasket  Supply  Co.,  The,  1720  Ludlow  St., 

Philadelphia,  Pa.     "Right." 
General  Asbeatos  &  Rubber  Co.,  27  Cum- 
berland St.,  Charleston,  S.  C.     "Garco." 
Goetze    Gasket    ft    Packing   Co.,    Georges 

Road.   New  Brunswick,    N.  J.      "Devo," 

"Goelzerit,"    "Triumph." 
Goodall    Rubber    Co.,    Inc.,    11th    ft    Race 

Sts.,  Philadelphia,  Pa, 
Gulllott  Metal  Gasket  &  Supply  Co..  24-30 

S.  Clinton  St.,  Chicago,  III. 
Hartford  Machine  Screw  Co.,   476  Capitol 

Ave.,  Hartford,  Conn. 
Hungerford  Brass  A  Copper  Co.,  U.  T..  80 

Lafayette  St.,  New  York,  N.  Y.     "Star 

Metallo  Gasket  Co.,  New  Brunswick;  N.  J. 

"Bethany." 
No-Leak-O  Piston  Ring  Co.,  834  W.  North 

Ave.,  Baltimore,  Md. 
Phoenix   Specialty  Mfg.   Co.,   48-60  Duane 

St.,  New  York.  N.  Y. 
Quaker  City  Rubber  Co.,  829  Market  St., 
Philadelphia.^  Pa.       "Regal,"     "Skin!," 
"Ebonite."    • 
Rhoads    ft    Sons,    J.    E.,    13    N.    3rd    St., 

Philadelphia,  Pa. 
Voorhees    Rubber   Mfg.    Co.,    20-Sfl    Bost- 

wlck,  Ave..  Jersey  City.  N.  J. 
GASKETS,  RUBBER.— Rubber  gaskets 
are  widely  used  in  the  construction  of  ma- 
rine, water-tight  and  vaporproof  Allures. 
They  are  used  In,  these  to  make  a  water- 
tight Joint  bet ■* sen  the  outer  enclosing 
glass  globe  and  the  threaded  globe-holding 
ring.  A  good  quality  of  rubber  is  used  In 
making  these  gaskets.  Rubber  gaskets  are 
also  used  for  a  number  of  other  purposes, 
such  as  In  air  or  water  hose,  low-tempera- 
ture piping  systems,  etc..  and  where  the 
gasket  Is  to  be  used  merely  for  packing 
and  leak -preventing  purposes  and  Is  not 
depended  on  for  great  strength  or  special 
wearing  qualities. 

Gaskets  are  also  used  with  various  marine 
and  underground  conduit  boxes  and  fittings 
to  give  water-tight  Joints.  They  are  made 
rectangular  In  shape,  both  with  and  with- 
out openings,  and  also  octagonal  or  round, 
In  either  the  solid  or  open  types. 
Manufacturers: 
Anchor     Packing    Co.,     Lafayette    Bldg., 

Philadelphia.  Pa. 
Chicago  Leather  ft  Mercantile  Co.,   1848- 

50  W.  14th  St..  Chicago,  Til. 
Crane  Co.,  836  S.  Michigan  Ave.,  Chicago. 

III. 
Crane.    Ltd.,    1380    St.    Patrick    St.,    Mon- 
treal, Que..  Can. 
Diamond  Rubber  Co.,  The,  Akron,  Ohio. 
Dominion  Asbestos  A  Rubber  Corp.,   164 

Nassau  St.,  New  York.  N.  Y. 
Qasket     Supply     Co..     1739     Ludlow     St., 

Philadelphia,  Pa.     "Right." 
Goodall    Rubber    Co.,    Inc.,    11th    ft    Race 

Sts.,  Philadelphia,  Pa. 
Goodyear    Tire    &    Rubber    Co.,    1144    E. 

Market  St..  Akron,  Ohio. 
New    York    Belting    ft    Packing    Co.,     01 

Chambers  St.,  New  York,  N.  Y. 
Palste     Co..     H.     T.,     Philadelphia.     Pa. 
"Plpe-Taplets."     {Exclusive  distributor, 
Hart  &  liegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.) 
Salisbury  &  Co..    Inc..   W.   H.,    208-10  W. 

Madison  St..  Chicago,  111. 
V     V    Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.    "V.  V." 
GASOLINE,— A    volatile     distillate     from 
crude   petroleum.      Sp.  g.    0.66   to  0.69;    b.  p. 
70°  to  90°  C.     Gasoline  Is  very  widely  used 
as  a  fuel  In  Internal-combustion  automotive 
and  stationary  engines;  in  the  latter  It  Is 
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and  In  other  small  e 

GASOLINE  ENGINES.— Gasoline  engines 
are  of  importance  to  the  electrical  industry 
because  Of  their  application  to  small  power 
plants  and  farm  lighting  Bets.  See  Engines, 
internal- combust  Ion,  gas,  gasoline  or1  oil; 
also  Farm  lighting  and  power  plants. 

GASPROOF.  —  Electrical  apparatus  Is 
spoken  of  as  being  gasproof  when  bo  con- 
structed or  protected  that  the  specified  gas 
will  not  interfere  with  its  successful  opera- 


GASSING,  STORAGE  BATTERY.— Dur- 
ing the  charge  of  a  storage  battery,  the 
action  of  the  charging  current  chemically 
reconverts  the  active  materials  back  to  the 
form  wherein  they  can  again  serve  as  the 
source  of  e.  m.  f.  As  the  charge  proceeds 
and  this  conversion  steadily  progresses, 
there  Is  less  and  less  useful  work  for  the 
current  to  do.  It  has  been  found  to  be  the 
best  practice  to  reduce  the  current  as  the 
conclusion  of  the  charge  approaches.  How- 
ever. In  many  cases  the  battery  Is  put  on 
charge  at  practically  constant  current 
throughout.  In  this  case  toward  the  end 
of  charge  the  excess  current  not  actually 
required  for  completing  the  reconversion 
process  breaks  up  the  water  In  the  elec- 
trolyte Into  Its  constituent  gases,  hydrogen 
and  oxygen,  the  former  being  set  free  on  . 
the  negative  plates  and  the  latter  on  the 
positives.  The  bubbles  of  gas  rise  from  the 
plates  and  as  they  reach  the  surface  of  the 
electrolyte  are  frequently  carried  above  It 
In  the  form  of  fine  spray  which  consists  of 
small  bubbles  of  gas  enclosed  In  a  thin  film 
of  electrolyte.  This  action  Is  called  "gas- 
To  a  certain  extent  It  is  an  unavoidable 
accompaniment  of  the  latter  part  of  the 
charging  process.  It  represents  waste  In 
several  ways:  (1)  In  that  the  current  In 
decomposing  the  water  Into  these  gases  Is 
doing  no  useful  work:  (2)  in  that  the  spray 
of  the  bursting  bubbles  causes  corrosion  of 
battery  connections  and  surroundings  of  the 
cells;  (31  In  that  the  bubbles  as  they 
emerge  from  the  active  material  in  the 
plates  tend  to  loosen  this  material  and 
cause  It  to  be  shed  and  thrown  to  the  bot- 
tom of  the  cell. 

For  these  reasons  modern  practice  favors 
a  gradual  tapering  down  of  the  current  as 
the  charge  proceeds  and  thla  method  of 
charging,  which  la  sometimes  called  con- 
stant-potential charging.  Improves  the  life 
of  the  cell  since  It  diminishes  the  shedding 
of  active  material.  There  ia  atlll  another 
objection  to  the  violent  evolution  of  gas 
during  charge  which  la  that  the  mixture  Of 
the  hydrogen  and  oxygen  la  an  explosive 
one,  ao  that  If  a  flame  or  spark  Is  brought 
near  the  cell  an  explosion  is  liable  to  result 
which  may  tear  off  the  cover.  On  account 
of  the  unavoidable  gassing,  which  on  a 
small  scale  accompanies  charging  under  any 
conditions,  the  covers  of  storage  cells  are 
always  vented,  the  vent  serving  also  aa 
means  of  adding  water  that  has  evaporated, 
GAS-TIGHT.— Apparatus  Is  designated  as 
gas-tight  when  so  constructed  that  any 
particular  gas  specified  will  not  enter  the 
enclosing  case. 

G  A  ST  ROSC  OPE.— Apparatus  used  In  ex- 
amining the  human  stomach.  It  generally 
Is  accomplished  by  using  an  incandescent 
lamp  for  Illumination  and  by  the  uae  of 
prismatic  reflectors. 

GATES,  ELECTRIC  CAR  AND  TRAIN. 
— Electric  cars  and  trains  are  very  fre- 
quently equipped  with  gatea  on  the  plat- 
forms and  atepa  to  prevent  passengers  from 
boarding  or  leaving  the  train  while  It  is  in 
motion  and  also  as  a  protection  to  passen- 
gers and  trainmen  on  the  platforms  or 
passing  between  cars.  Steel  gates  are  most 
common  and  they  are  made  In  several 
forms.  Some  cars  have  gates  extending 
from  the  floor  to  the  top  of  the  platform 
or  doorway,  while  others  only  extend  a  little 
more  than  half  way.  Rigid  gates  hinged 
at  one  side  are  quite  common,  and  folding 
gates  hinged  both  at  the  side  and  middle 
also  used,  this  type  occupying  a  smaller 


when 
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Folding  or  telescoping 
gates  that  move  together  into  a  small  space 
are  also  used  to  a  limited  extent. 
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Pitt  Composite   Iron   Works,    William   R.. 
548    W.    27th    St.,    New    York,    N.    T. 
"Boat wick,"  "Pitt" 
DATES,    FLOOD.— Gates   are  quite  com- 
monly used  in  water-power  dams  to  control 
or  modify  extreme  flood  heights.    They  are 
usually  designed  to  be  raised  bo  as  to  per- 
mit  the   escape   ol   the   water    underneath 

GATES,  HEAD.— Head  rates  are  usually 
Installed  at  the  entrance  to  a  canal  or 
headrace  to  control  the  amount  of  water 
let  In,  or  to  shut  It  off  entirely  In  case  of 
emergencies  or  for  the  purpose  of  making 
repairs  In  the  canal  in  raceway.  They  are 
sufficiently  substantial  to  permit  the  water 
to  be  entirely  drawn  out  of  the  canal,  and 
to  protect  the  plant  under  flood  conditions. 
The  gates  are  either  hand,  hydraulic  or 
power-operated,  but  modern  requirements 
are  usually  demanding  motor  hoisting 
equipment,  tt  Is  usually  necessary  to  pro- 
vide protection  against  Ice  and  logs  by 
floating  booms. 

GATES,  SLUICE.— Gates  controlling  the 
flow  of  water  in  a  sluice,  an  In  a  dam  t# 
regulate  the  flow  of  water  through  a  log- 
way,  or  aa  an  auxiliary  to  a  head  gate  to 
permit  the  complete  draining  of  a  reservoir 
for  repairing, 

GATHERING  LOCOMOTIVES.— See 
Locomotives,   electric*  mining,  gathering. 

GAUGE.— A  standard  of  measurement  or 
an  Instrument  used  to  determine  dimen- 
sions, pressures  or  capacity,  etc.  The 
spelling  "gage"  la  now  preferred  and  Is 
used  throughout  the  text  of  this  book. 

GAULIN.— Trade  name  for  motor-driven 
homogeniier  for  milk  and  cream  dealers 
manufactured  by  the  Creamery  Package 
Mfg.  Co.,  61-7  W.  Klnzle  St.,  Chicago.  111. 

GAUSS — The  gauss  Is  the  unit  of  mag- 
netic field  intensity;  It  is  that  magnetic 
field  intensity  which  gives  rise  to  a  force 
of  one  dyne  upon  unit  magnet  pole.  The 
name  gauas  Is  also  used  for  the  unit  of 
magnetic  flux  density;  It  Is  equivalent  to 
one  maxwell  per  square  centimeter. 

GAUSS,  KARL  FRIEDRICH.  —  German 
mathematician,  bom  at  Brunswick  In  17T7, 
and  died  at  Gottlngen,  In  1855.  He  was 
educated  at  Gottlngen,  where  he  solved  the 
problem  of  how  a  circle  can  be  divided  Into 
17  equal  parts.  He  calculated,  by  a  new 
method,  the  orbit  of  the  newly  discovered 
planet  Ceres,  and  afterwards  that  of  Pallas. 
In  1807  he  became  profeasor  of  mathematics 
and  director  of  the  observatory  at  Gottin- 
gen.  In  1821,  being  charged  by  the  govern- 
ment of  Hanover  with  the  triangulatlon  of 
that  country  and  the  measurement  of  an 
arc  of  the  meridian,  he  rendered  the  most 
diatant  atatlons  visible  by  means  of  the 
heliotrope,  an  Instrument  of  bis  invention 
for  reflecting  solar  light,  and  In  connection 
with  Weber  made  valuable  Investigations 
concerning  terrestrial  magnetism.  The  unit 
of  magnetic  field  Intensity  la  named,  in  hie 
honor,  the  gauaa. 

GAY  LUSSAC'S  LAW— More  properly 
called  the  law  of  Charles,  that  the  pressure 
(at  constant  volume)  or  the  volume  (at 
constant  pressure)  of  a  gas  varies  a  con- 
stant amount  for  constant  Increments  or 
amperature.  Quantitatively. 
'  say  that  the  volume  of  a  gas   (at 

it    pressure)    varies    directly    as    Its 

absolute  temperature,  that  la,  as  its  tem- 
perature reckoned  from  — nil"  C.  or 
— ten*  P. 

GALYOR,  FRANK  W.— 30  Barclay  St., 
New  York,  N.  Y.  Manufacturer  of  electric 
egg  testers.     Proprietor,  Frank  W.  Qaylor. 

OAYNER  GLASS  WORKS.— Salem.  N.  J. 
Manufacturer  of  battery  Jars.  Business 
established  1874.  President,  John  Gayner; 
vice-president.  J.  William  Gayner;  treas- 
urer and  general  manager,  K.  J.  Gayner; 
secretary,  John  M.  Gayner.  Factories. 
Salem,  N.  J.,  and  Bridgeton,  N.  J. 

GAYNOR  MFG.  CO.,  THE.— Bridgeport. 
Conn.  Manufacturer  of  flush  switch  plates, 
sheet  metal  stampings,  etc. 

G.  B.  C— Trade  name  for  battery  charg- 
ing rheostats  manufactured  by  the  Battery 
Appliance  Corp.,  3  E.  44th  St.,  New  York, 
N.  Y. 

G.  D. — Trade  name  for  commercial  and 
marine  wireless  equipment  manufactured 
by  Gray  &  Danlelson  Mfg.  Co.,  ET9  Howard 
St.,  San  Francisco.  Cal. 

GEAR  CASES,  CAR  AND  LOCOMOTIVE. 
—A  metal   cover   surrounding   the  gearing 


water,  snow  and  other  foreign  materials 
which  would  cause  excessive  wear.  Made 
of  malleable  iron,  caat  ateel  or  sheet  steel. 
the  letter  being  the  preferred  material  for 
moat  installations  on  account  of  light 
weight  and  ease  of  repair. 
Manufacturers: 
Canadian  General   Electric  Co.,    Ltd.,    212 

King  St.  W„  Toronto,   Out..   Can. 

Canadian    Westlnghouse    Co..    Ltd..    San- 

ford  ft  Myler  Sts„  Hamilton.  Ont„  Can. 

Columbia    Machine    Works    ft    Malleable 

Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St.. 

Brooklyn,  N.  Y. 

ELECTRIC    SERVICE     SUPPLIES    CO.. 

17th  ft  Cambria  Sis.,  Philadelphia,  Pa. 

Keystone  ateel  gear  cases  are  of  light 

weight,  being  constructed  of  best  qual- 


Keyatone  Steel  Gear  Cue* 


the  different    formed   parte    — 

the  brackets  are  both  riveted  and  elec- 
trically spot  welded  together. — Adv. 
Union    Engineering    Co.,    The,    Cuyahoga 

Ave.  ft  W.  4th  St..  Cleveland,  Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages  1396-1402.) 
GEAR    GRINDING    MACHINE    CO.— Co- 
nant  Rd.  &  Christopher  Asje..  Hamtramck, 
Mich.     Manufacturer  of  ground  gears.     In- 
corporated  1908.     President   N.  C.   Banks; 
vice-president,     F.     A.     Ward;     secretary, 
treasurer  and  general  manager,  J.  F.  Barr. 
GEAR   SHIFTS,   ELECTRIC  AND    MAG- 
NETIC,   AUTOMOBILE.— Mechanisms    for 
shifting  the  gears  on  gasoline  auto  mob  Ilea 
electrically    or    using    the    principle    of    an 
electromagnet.    They  are  (^tended  to  elimi- 
nate   the    hand-operated    dear-shift    lever, 
and  to  make  driving  more  pleasant  by  sim- 
plifying   gear    ah  If  ting    and    permitting    a 

smalt  lever  mounted  on  the  steering  wheel 
controls  the  selection  of  the  gear  to  be 
meshed,  the  actual  operation  being  con- 
trolled by  a  switch  operated  by  the  clutch 
pedal.  The  main  unit  is  mounted  on  -o 
cross  member  of  the  frame  directly  beneath 
the  front  seat.  It  has  two  electromagnets, 
one  for  neutralising  the  gears  and  the 
other  for  shifting.  A  selecting  mechanism 
in  the  shift  Is  controlled  by  the  selecting 
lever  on  the  steering  wheel.  When  It  Is 
desired  to  change  the  car  apeed,  If  driving 
in  tlrat  speed,  the  selector  lever  Is  moved 
to  the  second  speed  notch  and  the  clutch 
disengaged  slowly.  When  the  clutch  pedal 
la  about  half  way  depressed  the  neutralis- 
ing mechanism  operates  to  disengage  the 
gears,  and  aa  the  pedal  la  near  the  end  of 
the  travel  the  shifting  mechanism  operates 
to  engage  the  second  speed  gear.  By  re- 
leasing the  clutch  pedal  slowly  the  car  will 
then  pick  up  speed  In  the  next  higher  gear. 
The  operation  Is  the  same  for  changing  to 
any  other  gear.  Gear  shifts  of  this  kind 
have  not  yet  been  very  widely  used,  but  no 
doubt  will  Increase  In  popularity  as  their 
advantages  become  appreciated. 

Manufacturers: 

CUTLER -HAMMER  MFG.  CO..  THE. 
13th  St.  ft  St.  Paul  Ave..  Milwaukee. 
Wis.  "C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Union  Engineering  Co.,  The.  Cuyahoga 
Ave.  &  W.  4th  St.,  Cleveland,  Ohio. 

GEARING. — Gearing  is  used  to  transmit 
power  between  shafts  where  the  require- 
ments are  such  as  not  to  permit  slipping. 
By  the  use  of  toothed  gears  or  wheels 
that  are  meshed,  that  IB,  that  have  the 
teeth  of  one  gear  engaged  with  the  teeth 
of  the  other,  a  positive  drive  between  shafts 
Is  obtained.  In  this  manner  it  Is  possible 
to  transmit  positively  thousands  of  horse- 
power,   as    In    a  reduction    gear   foi 


Gears  are  generally  divided  into  two 
classes,  depending  upon  the  form  of  the 
teeth.  Cycloldal  gears  are  used  to  transmit 
energy  at  rather  high  speeds.  Involute 
gears  do  not  require  as  accurate  spacing 
of  centers  as  do  cycloldal  and  they  also 
have  thicker  teeth  at  the  roots.  The  added 
strength  due  to  this  Increased  size  very 
often  causes  them  to  be  selected  for  high- 
torque  or  heavy-duty  service. 

A  further  subdivision  of  geara  Is  accord- 
ing to  their  form  and  the  relation  between 
the  two  shafts.  Spur  geara  are  the  sim- 
plest type,  running  in  the  same  plane  and 
having  their  shafts  parallel.  Bevel,  worm 
and  miter  geara  permit  the  driving  and 
driven  shafts  to  be  at  right  angles.  There 
are  also  a  number  of  special  forma,  such  as 
spiral,  helical,  herringbone,  etc.  They  all 
maintain  e.  definite  ratio  In  speed  between 
the  driving  and  driven  shaft.  This  speed 
is  inversely  proportional  to  the  number  of 
teeth.  Where  a  large  gear  and  amall  gear 
are  used  together  to  give  a  large  change  In 
speed,  the  small  one  la  known  as  a  pinion 
and  the  larger  one  a  gear. 

The  following  classifications  of  gears  and 
pinions  are  made  both  with  respect  to  the 
materials  from  which,  the  gears  are  made 
and  their  uses. 

GEARS  AND  PINIONS,  BAKELITE.— 
Bakellte  Is  used  extensively  for  making 
Small  high-speed  geara.  which  are  used  lo 
reduce  the  noise  and  vibration  occasioned 
by  metal  gears.  They  have  the  advantage 
over  fiber  gears  that  they  are  not  affected 
by  water,  steam,  many  acids,  alkalis  or 
oils.  Bakellte  is  also  used  In  combination 
with  other  products  to  produce  materials 
suitable  for  making  gears  and  known  under 
auch  trade  names  as  Bakellte-Mlcarta  and 
Bakellte- Dlelec to.  The  combinations  are 
usually  for  the  purpose  of  Increasing  the 
ten  Bile  and  compreaslve  strengths.  Gears 
and  pinions  made  of  Bakellte  may  be  very 
accurately  molded. 

Manufacturers: 

Albaogh-Dover  Co.,  2100  Marshall  Blvd.. 
Chicago,  III. 

Braun  Gear  Works,  1821-25  Gates  Ave., 
Brooklyn,  N.  Y. 

Chicago  Rawhide  Mfg.  Co.,  The,  1301  Ei- 
ston  Ave..  Chicago,  III. 

Crofoot  Gear  Worka,  Inc..  1601  Hyde  Park 
Ave.,  Boston,  Mass.     "Crofoot." 

Fairmont  Mining  Machinery  Co..  10th  St. 
ft  Belt  Line,  Fairmont,  W.  Va.     "Falr- 

Farrel  Foundry  ft  Machine   Co..   26  Main 

St.,  Aneonla,  Conn. 

GANSCHOW  CO.,  WILLIAM.  Morgan  St. 

&  Washington  Blvd..  Chicago.  III.    (See 

display  advertisement  on  page  1310.) 

Grant    Gear    Works,    Inc..    161    Pearl    St., 

Boston.  Mass. 
James  Mfg.   Co..    D.    O.,    1120  W.    Monroe 

St.,   Chicago,  HI. 
Lebanon  Gear  ft  Machine  Works.  ISili  ft 

Forge  Sts..  Lebanon,  Pa. 
Standard    Electric    Machinery    Co..   Balti- 
more, Md.     "Standard -Baltimore." 
Union    Engineering   Co.,   The.    Cuyahoga 

Ave.  &  W.  4th  St..  Cleveland.  Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..   Eaat  Plttaburgh,   Pa.     "Bakellte- 
Mlcarta."        (See     display     adv.     pages 
1396-1402.) 
GEARS      AND      PINIONS,      CAR      AND 
LOCOMOTIVE.— The    mechanical    elements 
consisting   of   toothed   wheels    meshing   to- 
gether   by    meana    of   which    the    compara- 
tively   high    speed    of    motor    armatures    Is 
suitably   adapted    to  the   required   speed  of 
the    electric    car   or    locomotive,    and    the 
rotative  torque  of  the  motor  la  transmitted 
to   the   car  or   locomotive    axles.     Made   of 
cast   steel   and  forged  ateel  with  cut  teeth 
for  railway  service.    In   spilt   and   solid  de- 
signs, the  latter  being  the  most  frequently 
used.       A    modern    development    la    helical 
■hich   glvea    promise   of   Increased 


life   t 


aa  compared  to  plain  spur  gearing.  For 
heavy  service,  such  as  Interurban  cars  or 
electric  locomotives,  gears  having  springs 
interposed  between  hub  and  rim  are  fre- 
quently used.  This  type  of  gear  reduces 
the  effect  of  hammer  blows  on  the  gear 
teeth  and  reduces  shock  and  vibration. 
Manufacturers: 
Canadian   General  Electric  Co..   Ltd..  21! 

King  St..  W.,  Toronto,  Ont..  Csn. 
Canadian   Westlnghouse  Co.,   Ltd..  San- 
ford  ft  Myler  Sts..  Hamilton.  Ont.,  Can. 
Carnegie  Steel  Co.,  Carnegie  Bldg..  Pitts- 
burgh; Pa, 
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GANSCHOW  CO..  WILLIAM,  Morgan  St. 
A  Washington  Blvd.,  Chicago,  III.  (See 
display  advertisement  on  page  1316.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Railway  gears  and  pinions 
suitable  for  various  classes  of  service 
and  differing  In  both  chemical  and 
physical  characteristics.  Each  type 
has  Its  particular  field  of  usefulness, 
and  selection  must  be  governed  to  a 
great  extent  by  local  operating  condi- 
tions.     See  adv.   pages  1203-1223.— Adv. 

Grant  Gear   Works,   Inc.,   161   Pearl   St., 

James  Mfg.   Co.,   D.   O.,   1120  W.    Monroe 

.  St.,  Chicago,  III. 

Lebanon  Gear  A  Machine  Works,  15th  & 
Forge  Sta.,  Lebanon.  Pa. 

Nuttall  Co..  R.  D..  Pittsburgh.  Pa. 

Stahl  Gear  A  Machine  Co.,  The,  13B0  E. 
40th  St.,  Cleveland,  Ohio. 

Titanium  Bronze  Co.,  Inc..  Sugar  A  La- 
fayette Sta.,  Niagara  Falls.  N.  Y. 

Union  Engineering  Co..  The,  Cuyahoga 
Ave.  A  W.  1th  St.,  Cleveland,  Ohio. 

WESTING  HOUSE  ELECTRIC  A  MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 


adv. 
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GEARS  AND  PINIONS,  FAN  MOTOR.— 
The  mechanism  for  oscillating  the  entire 
motor  and  fan  body  usually  consists  of  a 
reduction  gear  and  pinion  completely  en- 
closed in  a  gear  case  which  Is.  packed  with 
grease.  They  are  almost  Invariably  worm 
gears  and  generally  have  a  worm  cut  on 
the  motor  shaft  which  drives  a  worm- 
wheel  and  spur- gear  train.  These  are 
small  accurately  cut  gears,  and  only  con- 
sume a  small  percentage  of  the  power  sup- 
plied to  the  fan.  The  gear  train  usually 
operates  through  a  connecting  rod  to  give 
a  slow  oscillating  motion  about  a  vertical 
axis  while  the  fan  revolves  about  an  ap- 
proximately horizontal  axis.  Moans  for 
adjusting  the  angle  of  oscillation  arc  often 
provided,  also  means  for  stopping  the  os- 
cillating movement  entirely  and  also  for 
doing;  this  when  the  fan  body  strikes  any 
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Manufacturers: 

Albaugh-Dover  Co.,   2100  Marshall  Blvd., 

Chicago,  111. 
Chicago    Rawhide    Mfg.    Co.,    The,    1301 

Els  ton  Ave.,  Chicago,  111. 
Crofoot     Gear    Works.     Inc.,     1601     Hyde 

Park  Ave.,  Boston.  Mass.     ■■Crofoot." 
Foots  Bros.  Gear  A  Machine  Co.,   213   N. 

Curtis  St..    Chicago.    III. 
GANSCHOW  CO..   WILLIAM.   Morgan  A 

-■■■■■      -     i    Blvd.,    Chicago.    Ill 
;rtl« 

..    _      trie 

St..  Chicago,  III. 
James  Mfg.  Co.,   D.   O..  1120 

St.,  Chicago,  ni. 

Lebanon  Gear  &  Machine  Works.   15th  A 

Forge  St s.,  Lebanon.  Pa. 
Nuttall  Co..  R.  D„  Pittsburgh,  Pa. 
Union    Engineering    Co..    The.    Cuyahoga 

Ave.  A  W.  4th  St.,  Cleveland.  Ohio. 
Western     Screw    Products    Co..     3221     S. 

Broadway.  St.  Louis.  Mo. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.   pages  1305-1402.) 
GEARS    AND    PINIONS,    FIBER.— Many 
small  gears  designed  to  run  at  high  speeds 
and    carry    light    loads   are    made    of    liber. 
They  are  practically  noiseless,  even  at  high 
speeds,    which    is    Impossible    with    metal 
gears,  and  the  slight  elasticity  of  the  fiber 
decreases  vibration  and  thus  Increases  the 
life  of  the  machine  and  also  of  the  meshing 
gear.     Fiber  gears  are  not  affected  by  oil 
Or  grease  and  require  practically  no  lubri- 
cation.     They    are    used    quite    extensively, 
especially    as    pinions    meshing   with    metal 
gears,   but  should  not  be  used  where   sub- 
jected to  dampness. 


Albaugh-Dover  Co.,    2100   Marshall  Blvd 

Chicago,  III. 
Alexander  A  Cox  Co.,  Ogden  A  Western 

Aves..  Chicago,  HI. 
Braun   Gear  Works,   1821-26  Gates  Ave. 

Brooklyn,   N.   Y. 
Canadian   General   Electric  Co.,   Ltd.,   212 

King  St..  W„  Toronto.  Ont„  Can. 
Chicago  Rawhide  Mfg.  Co.,  The,  1301 

ston  Ave.,  Chicago,  111. 
Crofoot  Gear  Works,  Inc.,  1601  Hyde  Park 

Ave..  Boston,  Mass.     ■■Crofoot." 
Delaware    Hard    Fibre    Co..    Wilmington, 

Del.    "D.  H.  Egyptian." 
Foote  Bros.  Gear  A  Machine   Co..   213  N. 

Curtis  St.,  Chicago,  111. 


GANSCHOW  CO..  WILLIAM,  Morgan  St. 
A  Washington  Blvd.,  Chicago.  III.  (See 
display  advertisement  on  page  1316.) 

GENERAL  ELKCTRIC  CO.,  Schenec- 
tady, N.  Y.  "Fabroir— Made  from 
cotton.  Superior  to  other  non-metallic 
gears  by  virtue  of  elasticity  which  al- 
lows meshing  teeth  to  come  to  a  good 
bearing  across  the  full  width  of  face, 
and  absorbs  shock  of  rapid  variation  Of 
torque.  Other  advantages: 
JI^IJH,  Strong  as  the  best  cast  Iron; 
^^^L  unaffected  by  atmospheric 
^g|^^B    (hanK''8    BI1d    neither    shrink 


Gear  bronze;  can  be  run  in  cold 
or  hot  oil  baths.  Successful 
applications  to  lathes,  planers,  travel- 
ing cranes,  drill  presses,  shears,  punch- 
es, etc.;  spinning  frame  drives  In 
silk,  worsted,  carpet  and  similar  mills; 
heavy  machinery  of  paper  and  pulp 
mills.   Intricate   mechanism  of  printing 

plants;    automobile    and   other 

glne      Ignition      drives;      tlmli 
trains.        Bulletin      48  703  A. 


adv. 


_    Works,   Inc.. 
Boston,  Mass. 
James   Mfg.   Co.,   D.   O.,   1120  W.   Monroe 

St..  Chicago,  111.. 
Lebanon  Gear  A  Machine  Works.   15th  A 

Forge  Sts.,  Lebanon.  Pa. 
Mcachem  Gear  Corp.,  The,  411-415  Canal 

St.,  Syracuse,  N.  Y. 
National  Fibre  &  Insulation  Co..  Yorklyn. 
Del.     "Old  Hickory,"  "Super  Seasoned." 
Stahl  Gear  A   Machine   Co.,   The,   1390   E. 

Ohio. 

_...   Balti- 
more, Md.     "Standard -Baltimore." 
Standard  Fibre  Co.,  11  Miller  St.,  Somer- 

vltle,  Mass. 
Union    Engineering    Co.,    The,    Cuyahoga 

Ave.  A  W.  4th  St.,  Cleveland,  Ohio. 
Wilmington     Fibre     Specialty     Co.,     Wil- 
mington, Del.    "Wilmington  Fibre." 
GEARS     AND     PINIONS,     METER— In- 
tegrating   watt -hour    meters    and    ampere- 
hour    meters    have   a    small,    light    train   or 
gears    (often    mounted    In    jewel    bearings) 
to  reduce  the  speed  of  the  disk  or  rotating 
element    to   a   suitable    speed   for   operating 
the  register  dials.     The  mechanism  usually 

consists  of  a    smalt   worm    mounts  '    

cut  on    the   shaft   of    the   rotating 

which  meshes  with  a  small  worm 

the   gear    train.      The    gears    are    < 

(hln  sheet  metal,  cither  brass  or  a  bronxe 

composition. 

Manufacturers; 

Albaugh-Dover  Co.,   2100  Marshall   Blvd. 

Chicago,  111. 
Alexander  A  Cox  Co.,   Ogden  A  Western 
-----  ,  Chicago,  III. 


Canadian   General    I 
King  St..  W.,  Toront 

Crofoot    Gear    Works. 
Park  Ave.,  Boston.  ! 

Ehy  Mfg.  Co..  H.  H.,  1 


;rlc  Co.,  Ltd.,  21! 
Inc..'  1601  Hyde 
.h  &  Wallace  Sts. 
c,    151    Pearl    St.. 

1120  W.    Mo 
ne  Works.  15th  A 


Lebanon  Gear  A  & 
Forge  Sts.,  Lebai 

Gear  A  Machine  Co..  The,  1390  E. 


40th  S 
GEARS  AND 

REDUCTION 


the   drl- 


with  e 


-eland,  Ohli 

•INIONS,  MOTOR  SPEED. 

ND  TRANSMISSION.— .A 
re  gear  used  generally  t< 
much  lower  than  that  of 
very  often 


s   for 


a  the 


drive,  such  as  back-geared 

gear  train  Is  sometimes  rather  complicated 
to  permit  a  quick  shifting  from  one  speed 
to  another.  The  gears  are  mostly  spur 
gears,  although  worm,  spiral  and  helical 
gears  are  also  used  for  many  purposes. 
They  are  also  used  extensively  fot 


•■ators 


iEtlD 


machinery,  etc.  Some  speed-changing  geai 
sets  are  made  up  for  giving  a  very  wld< 
change  of  speeds  and 


,..._,    ,. If -contained."  enclosed    

ready  connection  to  the  motor  and  to  the 
driven  machine. 

Manufacturers: 

Albaugh-Dover  Co.,  2100   Marshall 
Chicago.  III. 
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Alexander  A  Cox  Co.,  Ogden  &  Western 
Aves.,  Chicago.  111. 

American  Die  A  Tool  Co.,  2nd  A  Button- 
wood  Sts..  Reading,  Ps.     "Adeo." 

Brown  Co..  The  A.  A  F.,  70  Barclay  St.. 
New  York,  N.  Y. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 

Cherry   Tree   Machine   Co.,    Cherry    Tree, 

.   Pa. 

Chicago  Rawhide  Mfg.  Co.,  The.  1301  Kl- 
ston  Ave..  Chicago,  III. 

DeLaval  Steam  Turbine  Co.,  Nottingham 
Way,  Trenton,  N.  J. 

Dominion  Steel  Products  Co.,  Ltd., 
Brantford.  Ont.,  Can. 

Elmlra  Machinery  A  Transmission  Co., 
Ltd.,  Elmlra.   Ont..  Can. 

Farrel  Foundry   A  Machine  Co.,   25  Matn 

Fawcus  Machine  Co.,   2820  Smallman  St., 

Pittsburgh,  Pa. 
Foote  Bros.  Gear  A   Machine  Co..  213  N. 

Curtis  St..  Chicago.  III. 
GANSCHOW  CO..  WILLIAM.  Morgan  St. 

A  Washington  Blvd..  Chicago,  III.     (See 

display  advertisement  on  page  1314.) 
Grant    Gear    Works,    Inc.,    151    Pearl    St., 

Boston,  Mass. 
James   Mfg.    Co.,   D.   O..   1120  W.   Monroe 

St.,  Chicago.  III. 
Johnson    Machine    Co..    The    Carlyle,     52 

Main    St.,    Manchester,    Conn.      "John- 


bine    Co.,     Wells  vllle,     N.     Y. 
iy." 
-..   Jear  A  Machine  \t 
Forge  Sts.,  Lebanon,  Pa. 

Meaehem  Gear  Corp.,  The,  411-415  Canal 

St..   Syracuse.  N.  Y. 
Melsel  Press  Mfg.  Co.,  944-948  Dorchester 


an.  Mse 


"MP." 


Nilson-Mlller  Co.,  Hoboken,  N.  J. 

Pyott  Co.,  George  W.,  North  Ave.  A 
.  Noble  St.,  Chicago,  III. 

Smith,  Windeld  H.,  10-16  Lock  St.,  Buf- 
falo, N.  Y. 

Stahl  Gear  &  Machine  Co..  The,  1300  B. 
40th  St.,  Cleveland.  Ohio. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.      "Standard-Baltimore." 

TERRY  STEAM  TURBINE  CO..  THE 
Hartford.  Conn.  High  speed  reduction 
gears  suitable  for  central  station  aux- 


Terry  High  Speed  Reduction  Gears 

lllary    equipment    designed     especially 
for  turbine  driven  units. — Adv. 
Union    Engineering    Co..    The.    Cuyahoga 

Ave.  A  W.  4th  St.,  Cleveland,  Ohio. 

WESTINGHOUSE    ELECTRIC    A    MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.  pages   1395-1402.) 

GEARS     AND     PINIONS,     RAWHIDE.— 

Rawhide    Is    used    largely    for    pinions   and 

mis.ll    gears    where    smooth    running   and 

'red   at   high   speeds. 


fee 


intly 


>   additions 
■ere  formerly  used  extensively 
Bllway  cars  In    


-hey 


idoption    of   helical    gears    to   this 
vork  has  reduced  their  application 


Manufacturers: 

Albaugh-Dover   Co.,    2100   Marshall   Blvd.. 

Chicago,  III. 
Alexander  A  Cox   Co.,  Ogden  A   Western 

Aves.,   Chicago.  111. 
Braun    Gear    Works,    1821-26    Gates  Ave.. 

Brooklyn.  N.  Y. 
Chicago  Rawhide  Mfg.  Co.,  The.  1301  Bl- 

ston  Ave..  Chicago,  III. 
Farrel  Foundry  A  Machine  Co.,   2S  Main 

St.,  Anson  la.  Conn. 


ooglc 
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GANSCHOW  CO..  WILLIAM.  Morgan 
St.  &  Washington  Blvd..  Chicago,  ™ 
(See  display  advertisement  on  pace 
me.) 

Gerdes   &   Co..   Inc.,    50    Church  St.,   New 

York.  N.  T. 
Grant    Gear    Work*,    Inc..    1G1    Pearl    St. 

Boston,  Mass. 
James  Mis.  Co.,   D.   O..   1180  W.   Monroe 

St.,  Chicago.  III. 
Lebanon  Gear  &  Machine  Works,  lBth  & 

Forge  Sts..  Lebanon,  Pa. 
Meachem  Gear  Corp..  The.   411-416  Canal 

St.,  Syracuse.  N.  T.     "New  Process. " 
Nuttall  Co..  E.  D.,  Pittsburgh,  Pa. 
Philadelphia    Gear    Works.    E.    Vine    St., 

Philadelphia,  Pa. 
Stahl  Gear  &  Machine  Co.,    The.   1390   E. 

40th  St.,  Cleveland.  Ohio. 
Standard    Electric  Machinery   Co.,    Balti- 
more,  Md.      "Standard -Baltimore." 
Union    Engineering    Co.,    The,    Cuyahoga 

Ave-  &  W.  4th  St.,  Cleveland.  Ohio. 
GEARS  AND  PINIONS,  TURBINE 
SPEED  REDUCTION.— Steam-t  u  r  b  1  n  e 
driven  generators,  especially  d-c.  gen 
eratora,  frequently  cannot  operate  at  speed* 
as  high  as  Is  advantageous  (or  the  turbine 
speed,  and  it  Is  necessary  to  provide  reduc 


_f  the   large   capacity  of 

the    generators    the    power    transmitted    by 
the  gearing  Is  often  quite  large,  tht-refc 
these  gears  form  an  Important  part  of  the 

unit.     The  reduction  Is  not  alwayr   J 

out  In  a  single  step,  as  the  speed  rt . 

be  large.     Helical  gears  are  generally  used 
for  this  purpose  as  they  give  a  uniform  and 
efficient    transmission.      This    type    of  ge 
Is  also  used  in  connection  with  steam  tu 
bines    driving    ship    propellers    and    certs 
power-plant  auxiliaries. 

GEARS  AND  PINIONS,  WASHING  M. 
CHINE.— -."early  all  makea  of  washing 
machines  use  gears  either  to  drive  the 
wringer,  or  to  reduce  the  motor  speed  and 
transmit  the  power  to  the  washing  element 
or  both.  The  gears  are  usually  fully  en- 
closed and  run  In  grease  so  that  they 
require    practically    no    attention.       Brtmif 

chines,  but  the  type  of  gears  used  varlei 
considerably  with  the  various  designs.  In* 
eluding  such  as  crown,  bevel,  miter,  spui 
and  helical  gears.  These  gears  are  nol 
always     made     by     the     washing- mach  I  n< 

their  requirements  by  other  manufacturers 
specializing  In  gear  production. 
Manufacturer*: 
Albaugh -Dover  Co.,   2100    Marshall    Blvd.. 

Chicago.   111. 
Alexander  &  Cox  Co..  Ogden  &  Western 

Aves.,  Chicago,  III. 
American  Die  &  Tool  Co.,  2nd  &  Button  - 

wood  Sts.,  Reading,  Pa.    "Adco." 
Chicago     Rawhide    Mfg.     Co..     The.     1301 

Els  ton  Ave.,  Chicago,  III. 
Crofoot  Gear  Works.  Inc.,  1601  Hyde  Park 

Ave.,  Boston,  Mass.    "Crofoot." 
GANSCHOW     CO.,     WILLIAM.      Morgan 
St.    &   Washington    Blvd.,    Chicago,    111. 
(See    display    advertisement    on    page 
1318.) 
Grant    Gear   Works.    Inc..    161    Pearl    St., 

Boston.  Mass. 
James  Mfg.   Co.,   D.  O..   1120  W.   Monroe 

St..  Chicago,  111. 
Lebanon  Gear  &  Machine  Works,  16th  or 

Forge  Sts..  I*banon.  Pa. 
Stahl   Gear  &  Machine  Co.,  The.  1390  E. 

40th  St.,  Cleveland.  Ohio. 
Standard   Electric  Machinery  Co.,   Balti- 
more, Md.    "Standard -Baltimore." 
Titanium  Bronze  Co.,  Inc.,  Sugar  ft  La- 
fayette Sto..  Nlatrara  Falls,  N.  T. 
Western    Screw    Products    Co.,    8221    S. 

Broadway,  St.  Louis.  Mo. 
GEARS,  GROUND,  MISCELLANEOUS.— 
Gears  used  for  special  purposes  where  ex- 
treme accuracy  and  smooth  running  are 
required  are  sometimes  ground  to  their 
final  form  and  size.  The  teeth  are  cut  on 
a  milling  machine  to  the  approximate  form 
and  then  carefully  ground  by  a  motor- 
driven  grinder  as  a  rule. 
Manufacturers: 

Gear   Grinding   Machine   Co..   Conant  Rd. 

A  Christopher  Ave..  Hamtramck,   Mich. 

GEARY.— Trade     name     for    water-tube 

boilers  manufactured  by  the  Oil  City  Boiler 

Works,  Box  137.  Oil  City,  Pa. 

GEE   ELECTRIC  CO.— Wheeling,   W.  Va, 

manufacturer  of  commutators,   ..-._ 

parts,  armature  and  field  colli 


ness  established  1839.  Branch  office,  Hunt- 
ington, W.  Va. 

GEE  VEC.— Trade  name  for  conduit  fit- 
tings made  by  the  Gillette- VI bber  Co.,  New 
London,  Conn. 

GEHR1NG.— Trade  name  for  electric 
cigar  lighters  manufactured  by  the  H.  D. 
Taylor  Co..   101  Oak  St.,   Buffalo.  N.  T. 


Gottron;  sales  manager,  C.  M.  Randal. 

GEISSLER   MERCURIAL  PUMP.— In  e 
tract  I  ng  the  air  from   the 
candescent    lamp    Just    bef 
mercury  pumps,  of  w',-_  "*" 


used.  These  produce  the 
vacuum  by  tne  suction  of  mercury  being 
drawn  through  glass  tubes. 

OEI86LER    TUBES.— Gelssler    tubes   an 

tubes  of  thin  glass  sealed  at  both  ends  ant 
blown  Into  a  great  variety  of  shapes,  gen- 
erally having  a  small  bulb  on  each  end 
The  air  is  withdrawn  from  the  tube  befori 
sealing  and  a  gas  or  vapor  inserted  at  t 
very  low  pressure  of  from  0-08  to  0.25  in 
Platinum  electrodes  are  fusee 


between  the  electrodes  under  different  con- 
ditions a  great  variety  of  luminous  dis- 
charge phenomena  may  be  observed.  By 
using  different  gases  and  different  pres- 
sures and  voltages  and  different  varieties 
of  glass,  discharge  glows  having  a  large 
number  ol  colors  and  tints  may  be  pro- 
duced. Gelssler  tubes  are  sometimes  made 
In  beautiful  designs  and  used  to  produce 
various  decorative  and  amusing  effects.  A 
practical  application  of  the  Gelssler  tube 
principle  is  the  Moore  tube,  which  has  been 

Manufacturers: 

Easter  Electric  Co..  The.  827  14th  St., 
Denver,  Colo. 

Standard  Scientific  Co.,  9  Barrow  St., 
New  York,  N.  Y.     "Stanslco." 

GELATINE.— Used  In  both  the  pure  form 
and  In  the  Impure  form,  as  glue,  as  an 
addition  agent  in  various  electrolytic  pro- 
cesses.   See  Addition  agents. 

GELB  CO.,  JOSEPH.— 512  W.  36th  St., 
New  York.  N.  Y.  Manufacturer  of  photo- 
graphic lighting  equipment  and  arch  lamps. 
Business    established    191G.      Joseph    Gelb, 

GEM Trade    name     for    cord    adjusters 

manufactured  by  the  M.  B.  Austin  Co., 
103-10  S.  Desplaines  St.,  Chicago,  III. 


Ohio. 

OEM.— Trade  name  for  storage  batteries 
manufactured  by  the  Gem  Storage  Battery 
Co.,  13S2  W.  21st  St.,  Chicago.  111. 

GEM. — Trade  name  for  grease  cups 
manufactured  by  the  Lunkenhelmer  Co.. 
Cincinnati.   Ohio. 

GEM,— Trade  name  for  battery  motors 
manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc..  17  Park  PI„  New  York, 
N.  Y. 

GEM.— Trade  name  for  belt  tighteners 
manufactured  by  the  OH  Well  Supply  Co., 
213-215  Water  St.,  Pittsburgh,  Pa. 

OEM. —Trade  name  for  electric  pumps 
made  by  the  George  J.  Roberts  Co..  261  E. 
2nd  St.  Dayton.  Ohio. 

GEM  CITV  BOILER  CO.,  THE.— Dayton. 
Ohio.  Manufacturer  of  Are- tube  boilers. 
Business  established  1395.  President.  T.  E. 
Tucker;  vice-president  and  general  man- 
ager, A.  H.  Kemper;  secretary  and  treas- 
urer, W.  H.  Durkln. 

GEM  STORAGE  BATTERY  CO— 1S32  W. 
21st  St.,  Chicago,  111.  Manufacturer  of 
storage  batteries.  President,  C.  B.  Robin- 
son: secretary  and  treasurer,  W.  C.  Tem- 
pteton;  sales  engineer,  F.  C.  Ryan. 

G  EN ASCO— Trade  name  for  Insulating 
asphalt  compounds  and  acid  resisting  paints 
manufactured  by  the  Barber  Asphalt  Pav- 
ing Co.,  Land  Title  Bldg.,  Philadelphia,  Pa. 

GENCO — Trade  name  for  electric  cigar 
lighters,  hydrometer  syringes  and  thermom- 
eters manufactured  by  the  General  Scien- 
tific Equipment  Co.,  North  Philadelphia,  Pa. , 

Sit 


GENCO.— Trade  name  for  light  weight 
Regent  glassware  manufactured  by  the 
I vanhoe -Regent  Works  of  General  Electric 
Co..  5718  Euclid  Ave..  Cleveland,  Ohio. 

GENCO  LIGHT.— Trade  name  for  farm 
lighting  and  power  plants  manufactured  by 
the  General  Gas-Electric  Co.,  Hanover,  Pa. 

GEN  ELITE.— Trade  name  for  bearing 
metal  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y. 

GENERAL.— Trade  name  for  storage  bat- 
teries manufactured  by  the  General  Storage 
Battery  Co..  2006  Locust  St.,  St.  Louis.  Mo. 

GENERAL.— Trade  name  for  air  wash- 
ers manufactured  by  the  General  Venti- 
lating Co.,   162  N.  Clinton  St..  Chicago,   III. 

GENERAL  ABRASIVE  CO.,  INC.— Col- 
lege Ave.,  Niagara  Falls,  N.  Y.  Manufac- 
turer of  electrically  produced  abrasives. 
Business  established  1916.  President,  C.  L. 
Barlow;  vice-president  J.  D.  Stiles;  secre- 
tary, C.  Lockwood;  treasurer  and  general 
manager,  H.  A.  Richmond;  sales  manager, 
R.  J.  Brown. 

GENERAL  ASBE8TOS  *  RUBBER  CO. 
—Charleston,  S.  C.  Manufacturer  of  as- 
bestos packings,  brake  lining,  textiles,  etc 
President.  C.  B.  Jenkins.  Sr.;  vice-presi- 
dents, M.  B.  Barkley  and  C.  B.  Jenkins, 
Jr.;  secretary,  J.  T.  Jenkins;  treasurer.  J. 
P.  Thomas;  sales  manager,  C.  B.  Jenkins, 
Jr.  Main  office  and  factory,  27  Cumberland 
St.,  Charleston,  S.  C.  Branch  offices  and 
warehouses.  68  Warren  St.,  New  York,  N. 
Y.;  311  Water  St.,  Pittsburgh,  Pa.;  14  N. 
Franklin  St.,  Chicago,  ill. 

GENERAL  BAKELITE  CO.— 2  Rector  St, 
New  York,  N.  Y.  Manufacturer  of  Bakellte 
and  Bakellte  products.  President  Dr.  L. 
H.  Baekeland;  vice-president  and  treasurer, 
W.  A.  Hamann;  secretary.  Philip  Schleuaa- 

GENERAL  CERAMICS  CO— 60  Church 
St.  New  York,  N.  Y.  Manufacturer  of  re- 
fractories and  electric  heating  units. 

GENERAL  CHEMICAL  CO— 26  Broad 
St.,  New  York,  N.  Y.  Manufacturer  of 
acids,   battery  chemicals,  etc 

GENERAL  COMPRESSED  AIR  A  VA- 
CUUM MACHINERY  CO.— St.  Louis,  Mo. 
Manufacturer  of  electric  vacuum  cleaners. 
Business  established  1900.  President  J-  G. 
Thurman. 

GENERAL  DEVICES  A  FITTINGS  CO— 
Chicago,  111.  Manufacturer  of  electrical 
construction  materials.  Business  estab- 
lished 1914.  President,  secretary  and  gen- 
era! manager,  J.  M.  Van  Splunter;  treas- 
urer, Robert  C.  Price.  Main  office  and  fac- 
tory, 441-443  S.  Desplaines  St..  Chicago,  111. 
Branch  office,  25  Church  St.,  New  York. 
N.  Y.  Sales  representatives.  L.  O.  Morrow, 
Franklin  Trust  Bldg.,  Philadelphia.  Pa.;  Al- 
fa recht  Henderson  Co.,  711  Empire  Trust 
Bldg.,  Pittsburgh.  Pa.:  C.  E.  Wise,  345 
Book  Bldg.,  Detroit  Mich.;  A.  D.  Ftshel. 
Illuminating  Bldg.,  Cleveland.  Ohio.;  A.  H. 
Winter  Joyner.  Ltd.,  Toronto,  Ont,  and 
Montreal,  Que..  Can. 

GENERAL  ELECTRIC  CO.  —  Schenec- 
tady. N.  Y.  Manufacturer  of  motors:  gen- 
erators: electrical  indicating  and  recording 
Instruments;  control  apparatus;  high-ten- 
sion protective  and  switching  equipment; 
steam  turbines:  heating  and  labor-saving 
appliances;  street  and  industrial  lighting 
equipment;  lightning  arresters;  pole-line 
hardware;  wiring  devices;  farm  lighting  and 
er  plants;  lamps;  lighting  reflectors; 
insulators,  pumps;  x-ray  ap- 
paratus, wires  and  cables;  battery- charging 
equipment;  headlights,  root  or -driven  mining 
machines  and  other  electrical  equipment. 
Business  established  1892.  President  E.  W. 
Rice,  Jr.;  vice-presidents.  A.  W.  Burchard, 
G.  E.  Emmons.  J.  R,  Lovejoy.  G.  F.  Mor- 
rison, F.  C.  Pratt,  A.  G.  Davis,  O.  D. 
Young;  secretary,  M.  F.  Westover;  treas- 
urer, H.  W.  Darling;  sales  manager,  J.  G. 
Barry.  Main  office,  Schenectady,  N.  Y. 
Factories.  Schenectady,  N.  Y.;  Lynn,  Mass.; 
Plttsfleld,  Mass.;  Harrison,  N.  J.;  Newark. 
N.  J.;  Watsesalng,  N.  J.:  Erie,  Pa.:  Ft. 
Wayne,  Ind.;  Cleveland.  Ohio.  Branch  of- 
fices and  warehouses,  Atlanta,  Qa.;  Boston. 
Mass.;  Butte,  Mont.;  Chicago,  111.:  Cincin- 
nati, Ohio:  Dallas.  Tex.;  Denver.  Colo.:  El 
Paso,  Tex. ;  Houston,  Tex. ;  Joplln.  Mo.: 
Kansas  City,  Mo.;  Los  Angeles.  Cal.; 
Minneapolis.  Minn.;  New  York.  N.  Y.: 
Oklahoma  City,  Okla.:  Philadelphia,  Pa.; 
Pittsburgh,  Pa.;  Portland,  Ore.:  St  Louis. 
Mo.;  Salt  Lake  City",  Utah;  San  Francisco, 
Cal.;  Seattle,  Wash.  District  offices.  Balti- 
more.    Md.;     Birmingham.     Ala.;     Buffalo, 
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N.  Y.;  Charleston,  W.  Va.:  Charlotte.  N.  C.i 
Chattanooga,  Tenn.:  Cleveland.  Ohio;  Co- 
lumbus. Ohio;  Dayton,  Ohio:  Den  Moines. 
Iowa;  Detroit.  Mich.;  Duluth,  Minn.;  El- 
mira.  N.  T.;  Erie,  Pa.;  Fort  Wayne,  Ind.; 
Grand  Rapids,  Mich.;  Hartford,  Conn.:  In' 
dlanapolla,  Ind.;  Jacksonville.  Fla.;  Knox- 
ville,  Tenn.;  Little  Book.  Ark.;  Louisville. 
Ky.;  Memphis,  Tenn.;  Milwaukee,  Wis.; 
Nashville,  Tenn.;  New  Haven.  Conn.;  New 
Orleans,  La.;  Niagara  Falls,  N.  Y.;  Omaha. 
Neb. ;  Richmond,  Va. ;  Rochester,  N.  Y.; 
Spokane,  Wash.;  Springfield,  Mass.;  Syra- 
cuse. N.  Y.:  Tacoma,  Wash.;  Toledo.  Ohio; 
Trenton,  N.  J.:  Washington,  D.  0.!  Wor- 
cester, Mass.:  Youngstown,  Ohio. 

GENERAL  ELEVATOR  CO.— 4M-402  H. 
Charles  St..  Baltimore.  Md.  Manufacturer 
of  electric  passenger  and  freight  elevators: 

GENERAL  GAS-ELECTRIC  CO Han- 
over Pa.  Manufacturer  of  farm  lighting 
and  power  plants.  President,  W.  F.  Klnt- 
■Ing:  vice-president,  John  J.  Schmidt;  sec- 
retary, B.  T.  Ollliard:  treasurer,  V.  K. 
Jordan. 

GENERAL  GAS  LIGHT  CO.— Kalamazoo, 
Mich.  Manufacturer  of  commercial  lighting 
units.  President  and  general  manager,  A. 
H.  Humphrey;  secretary  and  treasurer,  H. 
R.  Humphrey.  Main  office  and  factory, 
Kalamaioo.  Mich.  Branch  .offices,  44 
Broadway.  New  York,  N.  Y.:  ^768  Mission 
St..  San  Francisco,  Cat.;  204  S.  Wabash 
Ave.,  Chicago.  III.,-  1221  Arch  St..  Philadel- 
phia, Pa.;  H4  Wood  St.,  Pittsburgh,  Pa.; 
1209  Boardwalk,  Atlantic  City,  N.  J. 

GENERAL  ILLUMINATING  CO— 6317- 
5321  21st  Ave.,  Brooklyn,  N.  Y.  Manufac- 
in  can  descent  lamps.  Lambert 
',  President. 

GENERAL  INCANDESCENT  LAMP 
DIVISION,  NATIONAL  LAMP  WORKS  OF 
GENERAL  ELECTRIC  CO.— 22S  Electric 
Bldg.,  Cleveland.  Ohio.  Manufacturer  of 
vacuum  and  gas-filled  tungsten  incandes- 
cent lamps.    H.  C.  Rice,  general  manager. 

GENERAL  INSULATE  CO.  — 1004-1024 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  hard  rubber  substitute!  and  molded 
insulations  for  electrical  {Uirposes. 

GENERAL  INSULATING  *  MFG.  CO.— 
T06  Olive  St.,  St.  Louis,  Mo.  Manufacturer 
of  Insulating  materials.      ' 

GENERAL  LEAD  BATTERIES  CO.— 
Newark.  N.  J.  Manufacturer  of  storage 
batteries.  President,  H.  M.  Keith;  vice- 
president,  B.  O.  Maqueaton;  secretary,  H. 
H.  Hanson;  treasurer,  B.  S.  Hyde.  Main 
office  and  factory,  Chapel  St.  A  Lister  Ave., 
Newark,  N.  J.  Branch  offices,  123  W.  66th 
St.,  New  York,  N.  Y.;  2814  Wentworth  Ave., 
Chicago,  II). 

GENERAL  LIGHTING  FIXTURE  CO.— 
28  W.  Lake  St.,  Chicago.  Dt.  Manufacturer 
□f   lighting   fixtures.      E.    A.    Wangersheln, 

GENERAL      PLATERS'      SUPPLY     CO., 

INC.— 4SB-4B3  Broome  SL,  New  York.  N.  Y. 
Manufacturer  of  generators,  buffers,  grind- 
ers, motor-generators, '  rheostats,  volt- 
meters, wire  and  electroplating  equipment. 
Business  established  1914.  President, 
George  W.  Kyle;  secretary,  H.  L.  Haas; 
treasurer,  Octave  B.  Hebert:  sales  man- 
ager, Harry  Krieger.  Factories,  Newark, 
N.  J.;  Brooklyn.  N.  Y.,  Saugertles.  N.  Y. 

GENERAL  PORCELAIN  ENAMELING  ft 
MFG.  CO.— 4554  W.  Congress  St.,  Chicago. 
IB.  Manufacturer  of  lighting  reflectors. 
President,   F.    E.    Hodek;   treasurer,   Louis 

GENERAL  RADIO  CO.— 11  Windsor  St., 
Cambridge,  Mass.  Manufacturer  of  radio 
apparatus.  President.  Melville  Eastham: 
vice-president,  E.  H.  Locke;  treasurer,  H 
S.  Shaw.   Jr.;    sales  manager,   H.  B.   Rich- 

GENERAL  SCIENTIFIC  EQUIPMENT 
CO.— North  Philadelphia.  Pa.  Manufac- 
turer of  electrical  and  other  scientific  In- 
struments. Business  established  1893. 
President  and  general  manager,  Maurice 
Kline;  secretary.  Martin  Kline;  treasurer, 
Samuel  Kline.  Sales  representatives,  Giant 
Manufacturers  Distributing  Co.,  1469  Mich- 
Igan  Ave..  Chicago,  III.;  Stevens,  Wallis  ft 
Braiier.  60S  Deseret  Bank  Bldg.,  Denver, 
Colo. 

GENERAL  STORAGE  BATTERY  CO.- 
3005  Locust  St..  St.  Louis.  Mo.  Manufac- 
turer of  storage  batteries.  Business  estab- 
lished IS  13.  President  and  general 
manager.  E.  A.  Downey;  vice-president, 
Joseph    Desloge;    secretary,    Louis   Desloge; 


...  H.  Rowley;  general  manager. 

E.  A.  Downey:  sales  manager,  J.  M. 
Downey. 

GENERAL  VENTILATING  CO.— 162  N. 
Clinton  St..  Chicago,  III.  Manufacturer  of 
air  washers,  ventilating  fans,  etc.  Pro- 
prietor, H.  M.  Fregln. 

GENERAL  WELDING  CO.— 855-67  11th 
St.,  Hoboken,  N.  J.  Manufacturer  of  oxy- 
acetylene  cutting  and  welding  equipment. 
Co-partnership,  Paul  Devarco  and  William 
Wirt. 

GENERATING  SETS,  CAR  LIGHTING. 
—See  Car  lighting  equipments,  railway. 

GENERATING  SETS,  FARM.— See  Farm 
lighting  and  power  plants. 

GENERATING  SETS,  LOCOMOTIVE 
HEADLIGHT. — A  small  steam  turbine  and 
a  direct-connected  generator  are  the  essen- 
tial parte  of  a  generating  set  for  a  steam 
locomotive  headlight.  The  outfit  is  mounted 
on  any  convenient  part  of  the  engine,  and 
is  controlled  from  the  cab.  The  first  elec- 
tric headlights  contained  arc  lamps,  but  In 

lamp    has   come    Into    use.      For    (he    latter 
lamp   the  generators  are    no   longer   of   the 
specially  regulated   type  necessary  for  use 
with  the  arc  lamp. 
Manufacturers. ' 
Buda    Co.,     The,    Harvey.    HI.      "Buda- 

Ross." 
Csnadlen  General  Electric  Co.,   Ltd..    213 

King  St..  W..  Toronto.  Ont..  Can. 
Canadian   Westlnghouse   Co..   Ltd..    San- 
ford  A  My  lor  Sts.,  Hamilton,  Ont.,  Can. 
•■Westlnghouse." 
ELECTRIC     SERVICE     SUPPLIES     CO., 
nth  ft  Cambria  Sts..   Philadelphia,  Pa. 
GENERAL     ELECTRIC     CO..      Schenec- 
tady.  N.   Y.     A  Turbine-Generator  set 
designed  especially  to  supply  power  for 
headlight  and  cab  lights,   although   its 
usn  may  be  extended  to  steam  shovels, 
derricks,    wrecking    cranes,     launches. 
tugboats,     etc.     The 
m  set  consists  of  a  sln- 

^■sB  Its  S'e  >tage  Curtis  tur- 
^^^■JK  bins  dlrect-connect- 
.•^H         ^Hfe  to   "    compound- 
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steam  end  by  a  self 
contained  presauri 
regulating  valve 
and  controlled  elec- 
trically by  a  sta 
1 1  o  n  a  r  y  magnetic 
»  — ■  brake  coil  and  ro- 
tating copper  disc  which  maintains 
practically  constant  voltage  under  dif- 
ferent loads.  For  locomotive  headlight 
service,  500-watt  capacity,  32  volts,  for 
operation  on  12E-lb.  to  260-lb.  boiler 
pressure.  For  Industrial  applications 
EOO-watt  capacity.  110  volts,  for  opera- 
tion on  70-11).  to  170-lb.  boiler  pressure. 
(Bulletin  12014A.)  See  adv.  pages  1203- 
1223.— Adv. 
Loco    Light    Co..    The,    139    S.    East    St., 

Indianapolis,  Ind.    "Loco  Light." 
Pyle-Natlonal   Co..   The,    1334   N.   Kostner 

Ave.,   Chicago,  III. 
ROTH  BROS  ft  CO.,  1400  W.  Adams  St., 

Chicago.  HI,    "Roth motors." 
Sunbeam    Electric    Mfg.    Co.,    Evaneville, 

ind. 

~ 'ESTT 

adv.    pages   1396-1402. 

GENERATING   SETS,   PORTABLE.— See 
Plants,  portable  lighting  and  power. 

GENERATING  STATION The  general- 

Ing  station  In  any  electrical  system  is  the 
power  plant  in  which  electrical  energy  Is 
produced  from  mechanical  energy.  There 
are  three  principal  types  of  generating  sta. 
tlons  although  a  great  deal  of  variation  ii 
found  In  each  type.  The  classification  de> 
pends  upon  the  form  in  which  mechanical 
energy  Is  used,  as  follows: 
hydro -electric  station;  steam  generating 
stations;  stations  having  Internal -combus- 
tion engines.  In  the  latter  class  small 
generating  plants,  such  as  farm  lighting 
plants,  are  Included  as  each  of  these  '"  * 
separate  electrical  system.  In  contrai.  _. 
these  are  the  tremendous  hydroelectric  and 
steam  power  plants  which  are  such  an  im- 
portant part  of  the  electrical  Industry  and 
some  of  which  dally  supply  the  needs 
over  a  million  people. 

GENERATOR.— Any    device    or    roaoh 
used  for  the  purpose  of  generating,  that 
producing,  a  form  of  energy  or  thing  from 
some    other   form    of    energy    or    material 

'  us 


thing.  In  electrical  work  it  Is  generally 
taken  to  mean  a  machine  for  producing 
electrical  energy  from  mechanical  energy, 
see  Generator,  electric."  It  may  also  refer 
to  a  chemical  process,  as  an  acetylene  gen- 
erator or  hydrogen  generator  for  producing 
these  respective  gases. 

GENERATOR,  A-C— A  generator  giving 
out  energy  In  the  form  of  alternating  cur- 
rents, either  single  or  polyphase,  three 
phase  being  the  most  common.  A-c  gen- 
erators are  subdivided  Into  'synchronous 
and  asynchronous,  the  former  having  a  fre- 
quency strictly  proportional  to  the  number 
□f  poles  and  the  speed,  while  the  latter  has 
a  greater  or  less  change  of  speed  for  a 
fixed  frequency  or  a  change  of  frequency 
for  a  fixed  speed. 

Synchronous  generators  are  the  most 
common.  They  are  generally  built  with  a 
stationary  armature  and  a  rotating  field 
structure.  The  usual  frequencies  In  the 
United  States  are  25  and  60  cycles:  and 
voltages  of  approximately  110.  220,  2200, 
6600,  11,000,  13.200  and  22,000  volts  are  con- 
sidered standard.  Excitation  Is  provided 
by  d-c.  generators,  called  exciters,  at  about 
126  or  260  volts  and  the  voltage  of  a-c  gen- 
erators Is  controlled  either  by  band  or 
automatically  almost  wholly  by  changing 
the  voltage  of  the  exciters. 

Asynchronous  generators  are  nearly  al- 
ways three-phase  induction  machines.  A-c 
generators,  steam  and  water-driven,  are 
the  largest  primary  sources  of  electrical 
energy.  Also  see  Generator,  Induction,  and 
Generator,  synchronous. 

GENERATOR,  ACYCLIC,  HOMOPOLAR 
OR  UNIPOLAR.— A  d-c.  generator  in  which 
a  conductor  cuts  a  magnetic  field  always 
in  one  direction,  hence  the  e.  m.  f.  gener- 
ated in  a  conductor  always  has  the  same 
direction  with  respect  to  that  conductor. 
No  commutator  is  required.  If  a  voltage 
higher  than  that  developed  by  one  conduc- 
tor is  desired,  several  conductors  may  be 
provided  and  connected  In  series  externally 
through  slip  rings.  Since  each  conductor 
must  have  two  slip  rings.  It  Is  not  practical 
to  have  a  very  large  number  of  conductora. 
Such  generators  have  an  extremely  limited 
commercial  use. 

GENERATOR,  CONSTANT-CURRENT. 
—A  generator  operating  so  as  to  give  an 
approximately  constant  current  either  with 
or  without  large  changes  in  the  voltage. 
It  Is  usually  a  d-c.  machine  and  may  be  of 
the  series  type,  the  compound  type  or  of  a 
special  design,  such  as  the  Rosenberg  and 
the  third-brush  generator.  The  constant 
current  may  result  from  internal  charac- 
teristics or  from  external  control  devices. 

Series  generators  giving  a  constant  cur- 
rent were  formerly  widely  used  for  street 
lighting  but  are  rare  now,  being  almost 
wholly  confined  to  use  in  Europe  for  long- 
distance transmission  by  the  Thury  system. 
Other  constant -current  generators  are  used 
Tor  train  lighting  on  steam  railroads  and 
for  Ignition,  starting  and  lighting  on  gaso- 
line automobiles,  and  for  arc  welding. 

GENERATOR,    CONSTANT- POWER. —A 


1   for 


veldlni 


i  the  arc 


Is  so  controlled  that  the  power 
able  change  In  the  are  length. 

GENERATOR  COOLING  EQUIPMENT— 
The  change  in  operating  speed  mane  pos- 
sible by  the  use  of  steam  turbines  Instead 
of  reciprocating  engines  for  dflvlng  gen- 
erators resulted  In  a  great  Increase  In 
power  output  per  pound  of  material  used. 
This  Increase  in  rating,  while  It  did  add 
slightly  to  the  efficiency  and  tend  to  de- 
crease the  percentage  of  losses,  Increased 
the  losses  to  be  dissipated  per  unit  Of 
active  material  and  radiating  surface.  Arti- 
ficial or  forced  ventilation  Involving  the 
use  of  cool,  clean  air  became  necessary  as 
a  protection  to  the  generator  insulation  and 
as  a  means  of  Increasing  the  load  that  a 
generator  could  safely  carry. 

Air -condition  ing  apparatus  and  air  wash- 
ers thus  became  an  important  part  of  the 
generating  station.  Ventilating  ducts  are 
built  In  the  generator  and  the  cool  air  la 
forced  through  these  at  a  very  rapid  rate. 
a  30.000-kv-a.  unit  requiring  about  60,000 
cu.  ft.  of  air  per  min.  Unless  this  air  la 
properly  treated  before  being  used,  dust, 
oil  and  grit  present  in  it  would  soon  collect 
In  the  ducts  and  choke  up  the  passages  and 
thus  cause  the  generator  to  overheat.  Air 
washers  are  used  to  remove  these  im- 
purities. They  operate  by  forcing  all  of  the 
air    used    through    a    very    finely    divided 
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through  the  generator  is  allowed  to  dis- 
charge Into  the  turbine  room.  Other  plants 
merely  have  a  return  duct  to  carry  away 
the  air  to  the  outside.  Still  another  method 
has    been    used,    that   of   using    the    heated 


i   that   the   tern; 

side  air  In  winter  time  and,  therefore,  the 
heat  that  would  otherwise  be  utilized  In 
the  furnace  to  bring  the  air  to  this  tem- 
perature Is  saved.  Also  see  Air-condition- 
ing apparatus,  and  Washers,  air,  for  other 
applications  of  similar  equipment. 
Manufacturers: 

Atmospheric   Conditioning  Corp..   920  La- 
fayette Bldg..  Philadelphia.  Pa.    "Web- 
Badger  &  Sons,  E.  B„  75  Pitts  St..  Bos- 
ton, Mass. 
Ridgway  Dynamo  &  Engine  Co.,  Ridgway. 

Pa. 
Spray     Engineering    Co.,     Boston.     Mass. 


energy  in  the  form  of  direct  current.  Such 
generators  may  be  classified  according  to 
the  method  of  producing  the  magnetic  field 
as  separately  excited  and  self -excited    ma- 


shunt  with  the  load; 
all,  or  nearly  all,  of  their  own  current 
passing  through  a  winding  in  series  with 
the  load;  compound  generators  have  two 
windings,  one  in  shunt  and  one  in  series 
with  the  load.  Separately  excited  gen- 
erators have  the  exciting  current  supplied 
by  a  separate  machine  or  battery. 

Shunt  and  compound  generators  are 
usually  approximately  const  ant -voltage  ma- 
chines while  the  series  generator  Is  usually 
a  constant -current  machine.  The  former, 
especially  compound  generators,  are  used 
to  supply  constant -vol  Cage  distributing 
systems.     When  series  gel 


made 
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i  generators  were  formerly 
inly  used  to  supply  series  street- 
lighting  circuits,  but  are  now  nearly  all 
replaced  by  a-o.  devices.  They  are  used  to 
a  limited  extent  in  Europe  as  sources  of 
electrical  power  for  long-distance  transmis- 
sion by  the  Thury  system. 

With  shunt  generators  the  voltage  drops 
as  the  load  increasea  due  to  the  effect  of 
armature  resistance  and  reaction  so  that 
hand  or  automatic  control  of  the  voltage  is 
generally  necessary.  For  this  reason  the 
shunt  generator  has  a  rather  limited  use. 
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„mulatlvely   or   differentially    , 

respectively.      With   cumulative   compound- 
ing,  the  drop  in  voltage   with   Increase  of 

partly  or  wholly  prevented.  Very  often 
the  compounding  is  such  that  the  volt.m* 
rises  as  the  load  Increases.  With  differen- 
tial compounding,  the  drop  In  voltage  Is 
Increased.  Cumulative  compound  genera- 
:   used   for_  constant- voltage    supply 


„   and    ignition   and 

lighting  on  gasoline  automobiles. 

GENERATOR,     DOUBLE-CURRENT A 

generator  which  gives  out  both  d-c.  and 
a-e.  power  from  the  same  armature  wind- 
ing. Such  a  machine  has  an  armature  and 
commutator  like  that  of  a  d-c.  generator 
and    in    addition    has    slip    rings    connected 

so  that  single-phase  or  polyphase  alter- 
nating currents  may  be  obtained.  Such 
generators  find  application  in  laboratories 
and   other   places  where   the  ability  of  ob- 


GENERATOR,  ELECTRIC— A  machine 
which  changes  mechanical  energy  Into  elec- 
trical energy.  The  term  is  commonly 
applied  to  machines  utilizing  the  principle 
or  electromagnetic  induction  and  is  now 
seldom  used  to  denote  electrostatic  ma- 
chines or  other  devices.  The  usual  form 
of  electric  generator  has  two  essential 
parts,  a  magnetic  Held  and  an  armature 
winding  from  which  the  electrical  energy 
is  delivered.  Relative  motion  between  the 
field  and  the  armature  winding,  or  changes 
in  the  strength  of  the  field  linked  with  the 
winding  through  the  motion  of 
auxiliary  part,  provides  a  means  ol 
verting  the  energy  of  mechanical  motion 
)     electrical     energy.       Centra  tors     are 


GENERATOR,       ELECTRON       TUBE.— 

Unce  an  electron  tube  can  be  made  to  pro- 
:urrent    of    varying    fre- 


For    method    : 


GENERATOR,  INDUCTION.— An  Indt 
ion  generator  Is  like  an  induction  mot 
n  which  the  rotor  la  driven  in  the  sat 
llrection  as  the  rotating  magnetic  field  b 


depends  upon  the  slip 
the   secondary   wind  in  L 
of   the  output  is  fixed   by 
the   machine.      V     " 
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give   out   lagging 

current,  dui  it  can  uine  lagging  current 
for  Its  own  excitation  from  other  parts  of 
the  system,  such  as  the  electrostatic  capac- 
ity of  underground  cables  or  long  overhead 
lines.  Induction  generators  are  used  to  a 
limited  extent  only  in  places  where  they 
can  operate  in  parallel  with  synchronous 
generators  and  may  receive  a  minimum  of 
attention. 

GENERATOR,  MAGNETO.— A  machine 
which  changes  mechanical  energy  into  elec- 
trical energy  by  using  the  principle  of 
electromagnetic  induction.  The  magnetism 
is  supplied  by  a  permanent  magnet,  usually 
In  the  form  of  an  Inverted  U.  and  an  arma- 
ture or  an  Inductor  Is  caused  to  rotate  be- 
tween the  poles  of  the  magnet  so  as  to 
cause  electric  conductors  to  cut  across  the 
field  of  the  magnet  or  to  change  the  num- 
of  magnetic  lines  of  force  linked  with 


Magneto  generators  may  be  constructed 
to  give  direct,  pulsating  or  alternating  cur- 
rent. A-c.  magnetos  are  of  two  general 
types    of    construction,     namely,     those    in 
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of  the  voltage  developed.  The  high-tension 
magneto  is  really  a  combination  of  low- 
voltage  generator  and  a  stepup  transformer. 
The  low-voltage  winding  serves  both  as  an 
armature  winding  and  as  the  primary  of  a 
transformer.  The  high  voltage  is  developed 
in  the  S'Tondarv  uf  ihe  tra"flformcr  upon 
breaking  the  circuit  of  the  primary  at  the 
proper  time. 
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the  ignition  current  for  gas.  gasoline 
ana  oil  engines  ami  blasting  work,  for  ring- 
ing telephone  t.  i-  for  testing  sets,  for 
certain  srn-ed  Indicators,  for  charging  *mall 
storngi-  batter  lea.  etc  For  brevity  they  are 
very  often  simply  called  mugnelos 

GENERATOR,  ROSENBERG.— A  vari- 
able-speed d-c  generator,  used  largely  for 
axle-driven  railway  car-lighting  systems, 
which  gives  a  voltage  whose  direction  Is 
independent  of  the  direction  of  rotation  and 
supplies  current  to  a  storage  battery  which 
Is  practically  constant  over  a  very  wide 
range  of  speed.  The  storage  battery,  in 
addition  to  supplying  the  load  when  Ihe 
generator  la  not  operating,  supplies  Ihe 
excitation  through  a  shunt  winding.     There 

machine.  One  set  is  short-circuited  and 
gives  a  magnetic  axis  through  the  arma- 
ture at  right  angles  to  that  of  the  field 
winding.      The   other    set    constitutes    the 


of  the  generator  and  gives  a 
magnetic  axis  through  the  armature  in 
line  with  that  of  the  Held  winding  and  in 
opposition  to  it.  The  voltage  Is  developed 
by  the  armature  conductors  cutting  the 
field  set  up  hy  the  current  through  the 
short-circuited  brushes  and  the  output  cur- 
rent is  limited  by  its  demagnetizing  action 
on  the  flux  set  up  by  the  shunt  field 
winding. 

GENERATOR,  SYNCHRONOUS*-  An  a-c. 
generator  In  which  the  ratio  of  the  fre- 
quency   to    the    speed    Is    constant    for    all 

bodies  a  rotating  field  structure  magnetized 
by  direct  current  and  a  stationary  arma- 
ture having  a  single -phase  or  polyphase 
winding.     In  small  generators,  the  armature 
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synchronous  Impedance  and  the  n 

and  the  phase  of  the  current  with  respect 
to  the  voltage.  Voltage  control  Is  accom- 
plished by  changing  the  exciting  current, 
either  by  hand  or  by  an  automatic  regu- 
lator. 

The  common  frequencies  In  the  United 
States  for  light  and  power  supply  are  25 
and  60  cycles  per  second,  though  other 
frequencies  are  occasionally  used.  Syn- 
chronous generators  are  used  very  exten- 
sively In  electric  power  plants  from  which 
energy  is  transmitted  by  alternating  cur- 
rents at  high  voltage  much  farther  than 
would  be  economical  by  direct  current. 

GENERATOR.  THIRD- BRUSH. —A  d-c 
generator  used  in  gasoline  automobiles  for 
supplying  energy  for  ignition,  lighting  and 
charging  the  storage  battery,  which  de- 
pends for  the  regulation  of  Its  output  upon 
Ihe  use  of  an  auxiliary,  or  third,  brush. 
The  shunt-field  winding  Is  connected  from 
the  third  brush  to  one  of  the  main  brushes. 
between  which  the  armature  reaction  tends 
to  decrease  the  voltage  as  the  armature 
current  Increases,  thus  weakening  the  ex- 
citation  and   maintaining  the   output  much 

Hon  of  the  shunt  winding  across  the  main 


GENERATOR,     THREE. WIRE— A 

generator  designed  and  O 
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is  usually  connect! 
ing  through  one  or  more  slip  rings  and  bal- 
ance colls  or  balancing  windings.  The 
coils  are  wound  on  Iron  cores  with  the  mid- 
dle point  of  the  winding  connected  to  the 
neutral  and  the  termlnnls  connected  to  the 
armature  winding.  The  colls  may  be 
mounted  and  rotate  with  the  armature  or 
may  be  stationary  and  external  to  It.  The 
balancing  windings  are  single-phase  or 
polyphase,  and  arc  placed  in  the  slots  with 
the  main  winding  and  have  their  neutral 
connected  to  the  neutral  of  ihe  three-wire 
svstem    and    their    terminals    to    the    main 
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..  -=_,  frequency,  and  method  of  drive 
decided  upon  as  best  adapted  for  the  elec- 
trical system  to  be  supplied.  If  the  gen- 
erator Is  to  supply  a  comparatively  small 
and  compactly  arranged  Isolated  plant  or 
building,  a  direct -current  two-wire  system 
of  110  to  120  volts  or  a  three-wire  system 
of  about  11B  to  230  volts  is  likely  to  be 
chosen.  In  the  case  of  special  Isolated 
service,  such  as  farm  lighting  plants  and 
railroad  car  lighting  equipments.  32  and 
64-volt  d-c.  generators  are  mostly  used. 

If  the  Installation  Is  to  serve  a  group  of 
scattered  buildings  or  an  extensive  dis- 
ss In  the  case  of  central- station  systems, 
the  generators  In  nearly  all  cases  are  alter- 
nating-current  machines,  whose  voltage 
depends  almost  entirely  upon  the  length  of 
the  lines  to  be  supplied.  Voltages  of  a-c. 
generators  for  such  service  range  from 
about  220  volts  to  11.000  volts,  although  In 
a  few  cases  still  higher  voltages,  such  as 
13,200.  18,000  and  even  30,000  have  been 
used.  Such  extreme  voltages,  however,  re- 
quire very  heavy  and  expensive  Insulation 
of  the  windings  and  are  used  only  in  ex- 
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ceptlonal  cases  where  It  Is  thought  advis- 
able to  eliminate  the  stepup  transformer 
between  the  generator  and  the  transmission 

For  most  a-c.  Installations  SO  cycles  Is 
now  the  standard  frequency  and  the  other 
standard  (25  cycles)  Is  confined  almost 
entirely  to  long-distance  transmission, 
especially  In  connection  with  service  for 
electric  railway  systems.  As  to  whether 
■Ingle  phase,  two  phase  or  three  phase  will 
be  chosen  depends  on  the  extent  of  the 
system  supplied  and  on  the  character  of 
the  load,  whether  It  Is  chiefly  lighting  or 
power.  Single-phase  systems  are  confined 
almost  entirely  to  smalt  lighting  plants  or 
networks.  If  polyphase  distribution  Is  se- 
lected it  is  more  likely  to  be  the  three- 
phase  system  than  a  two-phase.  The 
generator,  therefore,  will  be  either  a  single- 
Phase  or  a  three-phase  machine  In  nearly 
all  cases,  and  In  the  great  majority  of  cases 
will  be  a  three-phase  unit.  In  the  selection 
of  generators  considerable  expense  is  saved 
by  choosing  standard  voltages,  frequencies, 
and  ratings,  instead  of  using  uncommon 
values  that  require  special  design. 

The  nature  of  the  drive  to  be  selected 
depends  on  the  size  of  the  unit,  whether  it 
Is  an  isolated  unit  or  one  of  a  group  in  a 
plant,  and  on  the  available  mechanical 
power  for  driving  the  generator.  The  prin- 
cipal methods  of  driving.  In  the  approxi- 
mate order  from  small  to  large  machines. 
are  the  following:  belt  drive,  direct-con- 
nected engine  drive,  waterwheel  or  hydrau- 
lic-turbine drive,  and  steam-turbine  drive. 
Belt  drive  Is  used  for  small  units  and  when 
the  prime  mover  Is  either  an  internal- 
combustion  engine  or  steam  engine  or  in 
some  cases  a  small  waterwheel.  Direct - 
connected  engine  drive  Is  used  somewhat 
with  gasoline  engines,  but  principally  with 
gas  or  oil  engines,  such  as  the  Diesel  or 
semi  Diesel  type,  and  with  steam  engines. 
either  simple  or  compound;  such  direct- 
connected  sets  range  In  rating  up  to  about 
3000  kw.  Water- wheel -driven  generators 
are  either  the  horizontal  or  vertical  shaft 
type     and     direct -connected     to     Individual 
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turbine -driven  generators,  more  commonly 
called  turbogenerators,  are  In  most  cases 
direct -connected,  but  in  a  few  cases  of  d-c. 
generators  reduction  gearing  Is  used  be- 
tween the  turbine  and  generator  bo  that 
the  latter  may  operate  at  speeds  suitable 
for  commutation  while  the  turbine  operates 
at  the  higher  speeds  that  are  most  effective 
for  steam  turbines. 

The  nature  of  the  drive  affects  the  speed 
of  the  generator  and  also  mechanical  fea- 
tures of  Its  design,  such  aa  whether  It  Is 
to  be  provided  with  a  pulley  or  a  flange  for 
direct  connection  to  the  shaft  of  the  prime 
mover  or  whether  a  continuous  shaft  shall 
be  used  for  both  generator  and  prime 
mover.  On  account  of  the  Importance  of 
the  driving  element  In  the  design  of  the 
generator,  generators  are  usually  classified 
by  manufacturers  according  to  this  feature. 
which  is  used  as  the  principal  basis  of  suh- 
clsssincatlon  of  the  following  listings  of 
various  types  of  generators  and  manufac- 
turers thereof. 

Some  idea  of  the  relative  Importance  of 
different  types  Of  generators  may  be  ob- 
tained from  figures  on  the  annual  produc- 
tion. The  United  States  Census  Bureau 
In  Its  report  on  electrical  manufactures  for 
the  year  1914  gives  the  total  value  of  gen- 
erator production  In  the  United  States  as 
I23.W3.437:  this  compares  with  the  total 
of  J1E.B 24.7*8  In  1904,  or  an  increase  of  very 
nearly  100%  In  ten  years.  No  accurate 
figures  are  available  for  any  later  years, 
since  the  report  of  the  census  of  manufac- 
tures taken  In  1919  has  not  yet  been  pub- 
lished. It  Is  highly  probable,  however,  that 
during  1910  the  production  of  generators 
amounted  to  over  twice  the  value  in  1914, 
since  all  productions  in  the  intervening 
years  were  Increased  hi  valuation  and  to 
this  was  added  the  normal  Increase  In  out- 
Some  interesting  facts  are  disclosed  from 
the  detailed  figures  of  1914.  There  were 
produced  In  that  year  175  a-c.  turbogener- 
ators with  a  combined  rating  of  600.186  kw. 
and  valued  at  13,896,281.  The  other  a-c. 
generators  numbered  2117,  with  a  combined 
rating  of  587.  S2U  kw.  and  a  total  value  of 
13.642,154.  Direct- current  turbogenerators 
for  mostly  small  machines  numbered  2S4. 
with  a  rating  of  14.91)  kw.  and  a  value  of 
3393.379.  Small  d-c.  generators,  such  as  for 
automobile  lighting  and  starting  sets,  farm 


lighting  plants  and  other  units  of  about  1 
kw.  or  less  amounted  to  SOS. 645  In  number 
and  were  valued  at  16.933.273.  Miscellane- 
ous d-c.  generators  not  otherwise  Included 
In  the  other  two  groups  amounted  to  9169, 
rated  208.305  kw.  and  valued  at  (2.589,036. 
Aside  from  the  a-c.  and  d-c  generators 
there  were  various  dynamotors,  boosters. 
mo  tor -generators,  double-  current  gener- 
ators, synchronous  converters,  synchronous 
condensers  and  rotary  phase  converters  to 
a  total  of  8391,  rated  at  780,009  kw.,  and 
valued  at  f5.167.S9S.  Miscellaneous  gen- 
erator parts  and  supplies  were  valued  at' 
about  11,627,000.  At  the  present  time,  the 
preponderance  of  the  a-c.  generators  Is 
still  more  marked  In  total  rating,  as  well  as 
average  and  maximum  rating,  although  in 
point  of  numbers  the  small  d-c.  automobile 
generators,  farm  lighting  and  similar  small 
machines  lead. 

GENERATORS,  AUTOMOBILE  LIGHT- 
ING AND  STARTING — Variable- speed  d-c 
generators  used  for  Ignition,  for  lighting 
and  for  charging  the  storage  battery  on  a 
gasoline  automobile  and  driven  by  Its  en- 
gine. Since  the  speed  Is  variable,  regula- 
tion of  some  kind  Is  necessary  and  is 
usually  made  for  an  approximately  constant 
current  or  constant  voltage  by  any  one  or 
more  of  several  possible  methods.  These 
methods  Involve  internal  characteristics  of 
design    and    construction    without    moving 
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ferential series  windings  or  an  auxiliary 
brush;  and  external  devices  moved  by 
electromagnetic  or  purely  mechanical  ac- 
tion, such  as  electromagnets  controlling  the 
resistance  of  the  shunt-field  circuit  and 
centrifugal  governors  controlling  the  speed 
or  the  voltage  or  the  current.  The  use  of 
such  generators  Is  now  very  extensive. 
They  are  found  on  almost  all  makes  of 
gasoline  automobiles.  Also  see  Generator, 
third -brush. 

On  some  cars  only  one  rotating  unit  Is 
employed  for  the  above  mentioned  duty. 
including  battery  charging,  and  for  engine 
starting.  The  machines  used  for  this  fur- 
pose  have  two  armature  windings  In  some 
cases,  one  for  motor  duty  and  the  other 
for  generator  duty.  In  other  cases  two 
commutators  are  built  on  the  unit;  these 
are  connected  in  'series  when  charging  or 
operating  as  a  generator,  and  in  parallel 
when  operating  as  a  starting  motor  and 
drawing  energy  from  the  battery.  Many 
automobiles  have  a  separate  starting  motor 
used  exclusively  for  engine  starting;  ft  is 
automatically  disconnected  by  a  clutch 
when  the  engine  begins  to  drive. 

Manufacturers: 

A.  B.  C.  Generator  Co.,  1116-17  S.  Olive 
St.,  Los  Angeles,  Cal. 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.  U. 
B.  Bldg.,   Dayton.  Ohio.     ■■Dayton." 

American  Bosch  Magneto  Corp.,  Spring- 
field. Mass.     "Bosch." 

Bljur  Motor  Appliance  Co.,   16th  ft  Gar- 
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Carleton  Co..  The,  170  Sum 

ton,  Mass. 
Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Ellxa- 

bethport,  N.  J. 
Goldberg   Osone   Machine    Co.,    800   Fort 

Wayne  Ave.,  Indianapolis.  Ind. 
Kemco  Electric  Co..  The,  1161  R.  trd  St., 

Cleveland,  Ohio.     ("Kemco""  fan  type.) 
Kent    Mfg.    Co.,    Atwater,    4987    Stenton 

Ave.,      Philadelphia,      Pa.        "Atwater 

National  Electrical  Supply  Co..  1838-80 
New  York  Ave.,  Washington.  D.  C. 
"Newbold." 

Recording  ft  Computing  Machines  Co.. 
The.     1     Essex     Ave.,     Dayton,     Ohio. 

Remy  Electric  Co..  Anderson,  Ind. 
ROBBINS  A  MYERS  CO.,  THE,  Lagonda 

Ave.     ft     Leah     St.,     Springfield,     Ohio. 

"H  ft  M." 
Slmms  Magneto  Co.,   The,   East  Orange. 

N.  J.    "Sltnms." 
Suiltdorf    Electrical    Co.,    98    Warren    St., 

Newark,  N.  J.      (motorcycle)    "Du-S." 
U.  S.  Light  ft  Heat  Corp.,  Niagara  Falls, 

N.  T.     "USL" 
Vesta   Battery  Corp.,   2100  Indiana  Ave., 

Chicago,  111.     (lighting) 
Wagner  Electric  Mfg.  Co.,  8400  Plymouth 

Ave.,  St.  Louis,   Mo. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.   pages   1395-1402.) 
GENERATORS,     CAR.  LIGHTING.— Gen- 
erators, usually  d-c..  for  supplying  electrical 
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energy  to  lamps  In  steam  railway  oars.  In 
some  cases,  a  car -lighting  generator  is 
fastened  under  each  car  and  belt -driven 
from  an  axle  of  a  truck.  The  generator  is 
driven  when  the  car  is  In  motion  and. 
above  a  certain  speed,  furnishes  energy  for 
electric  lamps  In  the  car  and  for  charging 
a  storage  battery,  which  supplies  the  lamps 
when  the  car  Is  stationary  or  moving  slow- 
ly. One  important  form  of  generator  for 
this  purpose  is  the  Rosenberg  generator, 
which  see.  In  other  cases,  "the  head-end 
system"  Is  used;  a  single  steam-driven 
generator  Is  located  In  a  baggage  car  near 
the  locomotive  and  supplies  energy  for  ali 
the  cars.  In,  either  case  storage  batteries 
are  necessary  to  light  the  lamps  when  the 
generator  Is  not  running  or  Is  not  con- 
nected. For  manufacturers,  see  Car  light- 
ing equipments. 

GENERATORS,  ELECTROPLATING.— A 
d-c.  generator,  rated  at  6  or  12  volts  In 
properly  designed  machines,  used  for  sup- 
plying energy  for  electroplating,  electro  - 
typing,  for  electric  cleaning  of  metals,  for 
electric  pickling,  electric  etching,  and  simi- 
lar processes.  Such  generators  are  cus- 
tomarily rated  in  amperes  to  correspond 
with  the  horsepower  outputs  of  standard 
commercial  a-c,  or  d-c,  motors,  using  aa 
an  approximation  1  hp.  of  motor  output  per 
100  amperes  of  current  required  at  6  volts. 
Under  this  system,  standard  generators  are 
rated  from  60  amperes  to  7500  amperes.  In- 
clusive. For  larger  current  requirements 
generators  should  be  operated  in  multiple 
or  the  system  split  up  into  Independent 
groups  since  It  Is  not  good  practice  to  at- 
tempt to  enm  mutate  and  conduct  from  a 
single  piece  of  apparatus  more  than  7500 
amperes  at  electroplating  voltages. 

Machines  of  1500- ampere  capacity  or  less 
are  usually  compound  wound  and  self-ex- 
cited. The  compound  winding  serves  to 
maintain  good  voltage  regulation  on  the 
supply  buses  and  the  self- ex  citation  makes 
unnecessary  the  complication  of  a  separate 
exciter.  For  machines  Of  larger  capacity 
the  separately  excited  type  is  preferred  and 
the  compound  winding  Is  usually  unneces- 
sary due  to  the  possibility  of  maintaining 
a  more  constant  average  load-factor.  Elec- 
troplating generators  are  furnished  either 
for  belt  drive  or  for  direct  connection   to 

Manufacturers: 

Bennett-O'Connell    Co.,    3100    S.   Morgan 

St.,  Chicago,  III. 
Bishop,  W.  S.,  New  Haven,  Conn. 
Bogue    Electric    Co..    Charles    J.,    613   W. 

89Lh  St.,  New  York,  N.  T. 
Bolssler   Electric   Co.,    Long    Island   City. 

N.  Y.    "World." 
BURKE   ELECTRIC    CO.,    12th   ft   Cran- 
berry Sts.,  Erie,  Pa. 
Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines,  Ont .  Can. 
Cansdian  General   Electric   Co.,  Ltd..    212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Hanson    ft    Van    Winkle    Co.. 

Ltd.,  Toronto,  Ont.,  Can. 
Chandeysaon  Electric  Co.,  40942  Bingham 

Ave..  St.  Louis,  Mo. 
Connecticut   Dynamo  ft  Motor  Co.,   The. 

Lyons  Ave.  ft  Colt  St.,  Irvington,  N.  J. 

"American  Giant." 
Cosby  Electric  ft  Machine  Co..  R.  R..  1706 

E.  Broad  St.,  Richmond.  Va. 
Diehl  Mfg.  Co..  The.  Trumbull  St.,  Eliia- 

bethport,  N.  J. 
Eager    Electric    Co.,    The,     Watertown. 

N.  Y. 
Electrolabs    Co.,    The.    2036    Penn    Ave., 

Pittsburgh,  Pa. 
Ely.  C.  Upham,  60  Vesey  St.,  New  York, 

N.  Y. 
Fidelity   Electric   Co.,    311   N.    Arch    St.. 

Lancaster,  Pa. 
General  Platers'  Supply  Co..  Inc.,   489-491 
New       York.       N.       Y. 
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"G.  P.  S." 
Green   Electric  Co..   The   W.,   8 

St..  New  York.  N.  Y. 
Hanson  ft  Van  Winkle,  Newark,  N.  J. 
Hobart   Bros.   Co..    The.   113   Water   St., 

Troy,  N.  Y.     **HB." 
HOLTZER-CABOT        ELECTRIC        CO., 

THE,  136  Amory  St.,  Boston.  Mass. 
Ideal   Electric  ft  Mfg.   Co.,    The,   161   E. 

6th  St..  Mansfield.  Ohio.     "Ideal." 
International    Oxygen    Co.,    790    Freling- 

buysen  Ave..  Newark.  N.  J.     "I.  O.  C. 

Jants  ft  Leist  Electric  Co..  Western  Ave. 
ft  York  St.,  Cincinnati,  Ohio. 
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Jones  ft  Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St..  West,  Toronto.  Ont.,  Can. 

L'Hommedieu  &  Sons  Co.,  Charles  F.. 
4621    Ogden    Ave.,    Chicago.    HI,       "Re- 

Loulsvll'le  Electric  Mfg.  Co.,  Inc..  31st  ft 
Magazine  Sts.,  Louisville,  Ky. 

Munnlng  ft  Co..  A.  P.,  Church  3t.,  Mata- 
wan.   N.  J.     "Optlmua." 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester,  N.  T. 

ROTH  BROS,  ft  CO.,  1400  W.  Adams  St.'. 
Chicago.  III.     "Rolhmotors." 

S  PRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531  W. 
34th  St.,  New  York.  N.  T.  (See  display 
advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.      'Standard -Baltimore." 

Slurtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park.  Boston,  Mass. 

U.  S.  Electrical  Mfg.  Co.,  459  E.  3rd  St., 
Los  Angeles.  Cal. 

U.     S. 


adv. 
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GENERATORS,  EXCITATION,  OR  EX- 
C ITERS.— Generators  which  supply  current 
low  producing  and  maintaining  the  mag- 
netic field  of  one  or  more  generators  oi 
motors.  They  are  commonly  called  ex- 
citers. Exciters  are  practically  always  d-c 
generators,    an    exception    being    """" 


They 


either 


shunt 

or   co 

mpn 

nd 

md 

and    may    be 

■rtri 

narate   prime 

or  b 

lit  . 

□f  the  shafts 

citation  and 

thu 

be 

dr 

ven 

by  the   same 

prime  mover. 

The  voltage  of  exciters  is  often  auto- 
matically controlled  through  the  voltage  of 
the  generators  which  they  serve  by  the 
opening  and  closing  of  a  short-circuit 
around  a  resistance  in  series  with  the 
shunt-field  winding  of  the  exciter.  The 
voltages  used  are  low,  125  being  standard 
for  the  majority  of  plants,  with  250-volt 
exciters  used  only  In  the  largest  units. 

Exciter  sets  are  sometimes  made,  con- 
sisting of  the  generator  and  the  motor, 
water  wheel,  turbine  or  engine  which  drlvea 
It. 

Manufacturers: 

A.  Ills -Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.   Ont.,    Can. 

Canadian  Fairbanks -Morse  Co..  The.  84- 
98  St.  Antolne  St..  Montreal,  Que..  Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Weatlnghouse  Co.  Ltd..  Sanford 
&  Myler  Sta.,  Hamilton,  Ont..  Can. 
'•Weatlnghouse." 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,   St.  Louis,  Mo. 

Crocker -Wheeler  Co..  Ampere.   N.  J. 

Diehl  Mfg.  Co.,  The.  Trumbull  St.,  Elisa- 
beth port.  N.  J. 

Eager  Electric  Co.,  The,  Waterlown, 
N.  T. 

Eck  Dynamo  ft  Motor  Co..  Mill  ft  Main 
Sts..  Belleville.  N.  J.     "High-Grade." 

Electro  Dynamic  Co.,  Ave.  A  ft  North 
St..  Bayonne,  N.  J.     "Edco." 

Fairbanks.  Morse  ft  Co..  900  S.  Wabash 
Ave..  Chicago,  III,      "Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  In  the  excitation  of  an  al- 
ternator In  order  to  make  the  armature 
voltage  respond  quickly  to  changes  in 
load  and  speed.  Its  field  strength  must 
at  times  be  varied  momentarily  be- 
tween very  wide  limits.  In  order  that 
the  exciter  can  respond  instantly  to  the 
demand  upon  its  armature,  Its  shunt 
Held  must  have  sufficient  margin  to 
give  it  a  range  of  26  to  100  volts  at  full 
load.  Q-E  generators  for  excitation 
are  designed  to  meet  such  require- 
ments and  com  mutate  successfully 
over  a  wide  range  in  voltage.  Built 
for  belt,  steam  turbine.  Induction  mo- 
tor, or  direct  drive.  See  adv.  pages 
l:!03-1222.—  Adv. 

General  Platers'  Supply  Co.,  Inc.,  489-493 
Broome  St..   New  York.   N.  Y. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Deaplalnes  St.,  Chicago,  111. 


Jantx  ft  Lei st  Electric  Co..  Western  Ave. 
ft  York  St..  Cincinnati,  Ohio. 

Jones  ft  Moore  Electric  Co..  Ltd.,  296 
Adelaide  St.,  West,  Toronto,  Ont.,  Can. 

Lancashire  Dynamo  ft  Motor  Co.  of  Can- 
ada, Ltd.,  45  Niagara  St.,  Toronto,  Ont.. 
Can. 

Louisville  Electric  Mfg.  Co..  Inc.,  31st 
ft  Magazine  Sts.,  Louisville.  Ky. 

Marble -Card  Electric  Co.,  Gladstone, 
Mich. 

MECHANICAL  APPLIANCE  CO..    THE, 


Mllw; 


■,  Wis. 


Munning  ft  Co.,  A.  P..  Church  St.,  Mata- 
wan,   N.  J.     "Optimus." 

PEERLESS  ELECTRIC  CO..  Warren, 
Ohio.  "Peerless."  (See  display  adver- 
tisement On   page   1308.) 

ROTH  BROS,  ft  CO.,  1400  W.  Adams  St., 
Chicago.  III.     "Rothmotors." 

SPRAGL'E  ELECTRIC  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  627-631  W,  34th 
St..  New  York,  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.     "Standard -Bait  I  more." 

TERRY  STEAM  TURBINE  CO..  THE. 
Hartford,  Conn.  Built  In  sizes  from  IB 
to   300   K.   W.     Illustration   shows  du- 


Tarry  Excitation  Generator 


plex  drive  which  Insi 
citation   and    saves   first   cost  and    floor 
space. — Adv. 
WE5TINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.    pages   1395-1402.) 
WUIer-Wrw  Elrctrlc  Co..  118  W.  3rd  St., 

Cincinnati.  Ohio.     "Superior." 

GENERATORS.       H  I  G  H   FREQUENCY, 

ELECTROTHERAPEUTICS— Many     of     the 

outfits  commonly   designated   by  this  name 

and   used   in   the  production   of  current  for 

'"""""ton   which 

, ,.   ..-.-e.  and  should  not  strictly  be 

classed  as  an  electrical  generator,  inasmuch 
as  they  do  not  produce  electrical  energy 
bv  the  conversion  of  mechanical  energy. 
The  production  of  the  high-frequency  cur- 
rent is  sometimes  obtained  by  the  use  of  a 
special  transforming  coll,  usually  a  type  of 
induction  coil  having  an  air  core  which 
produces  a  high  voltage  In  the  secondary 
winding,  the  current  belnir  interrupted  to 
give  the  high-frequency  effect.  Other  out- 
fits   operate    from    dry    hatteries    or    from 

high  frequency  by  a  special  interrupter  or 
vibrator.  Many  of  the  types  of  currents 
referred  to  as  high  frequency  in  connection 
with  this  apparatus  are  not  high  fre- 
quencies In  reality,  but  are  expressed  in 
cycles  per  minute,  rather  than  the  stand- 
ard expression  of  cycles  per  second,  and 
when  reduced  to  this  figure  do  not  appear 
as  high  values. 


BLEADON-DUN  CO.  113  S.  Peoria  St., 
Chlcaeo,  111.  "Multlfrex."  (See  display 
ndvertlsen*unt  on   page  1296.) 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111. 

Branston  Co.,  Chiirles  A.,  41-45  Elllcott 
St..  Buffalo,  N.  Y. 

BuKhnell   Mfg.   Co.,    2926   Telegraph   Ave., 

Canadian   General   Electric   Co..   Ltd..   212 

King  St..  W..  Toronto.  Ont.,  Can. 
CONTRA-POLE    ELECTRIC    CO..    INC.. 

123T-1241  Prospect  PI.,  Brooklyn,  N.  Y. 
Easter    Electric    Co..    The,    827    11th    St., 

Denver,  Colo. 
Fidelitv    Electric    Co.,    331    N.    Arch    St., 

Lancaster,  Pa. 
International  X-Ray  Corp..  326  Broadway. 

New  York,  N.  Y. 
Licbel-Flarshelm    Co..    The.    41-418    Home 

St..  Cincinnati,  Ohio. 


Unlversalmode"  generates  galvanic, 
laradlc.  rapid  sinusoidal,  slow  sinus- 
oidal, cautery  and  diagnostic  light  cur- 
rents. It  also  provides  mechanical  vi- 
bration, air  compression,  auction  and 
massage.  "Polyslne"  generators  give 
galvanic,  sinusoidal  and  diagnostic 
light   currents.— Adv. 

Medical  Appliance  Corp.,  631  Pennsyl- 
vania Ave..  N.  W.,  Washington,  D.  C. 
"Medaco." 

Oxone  Co.  Of  America,  416-418  4th  St., 
Milwaukee,  Wis. 

Radio  Corp.  of  America,  233  Broadway, 
New  York.  N.  Y. 

RENULIFE  ELECTRIC  CO.,  Marquette 
Bldg.,  Detroit.   Mich.     "Renullfe." 

Sterling  Electrical  Corp.,  2711  Church 
Ave.,  Cleveland.  Ohio. 

Ultima  Physical  Appliance  Co..  136  W. 
Lake  St.,  Chicago,  111.    "Slnustat." 

Victor  X-Ray  Corp.,  236  S.  Robey  St.. 
Chicago,  HI. 

Vlrazone  Co.,  The,  1111  Absopure  Bldg., 
Detroit,   Mich. 

Vulcan  Electric  Co.,  289  So.  Los  Angeles 
St.,  Los  Angeles.  Cal.    "Vulcan." 

Walte  ft  Bartlett  Mfg.  Co.,  63  Jackson 
Ave..  Long  Island  City,  N.  T. 

Wappler  Electric  Co.,  Inc..  161  Harris 
Ave,.  Long  Island  City,  N.  Y. 

WESTERN  COIL  ft  ELECTRICAL  CO.. 
100  5th  St.,  Racine,  Wis.     "VI-Ray-O." 

GENERATORS,  H  1  G  H-FREQUENCV, 
tADIO.— Two  types  of  high-frequency  al- 
ernators  are  today  giving  satisfactory 
lervlce  supplying  current  for  radio  commu- 
i  lea  t  ion.  The  Alexander  son  alternator  Is 
if  the  Inductor   type  having  both  fl 


winding 


the    j 


The 


having  the  space  be- 

teeth    filled    with    a    nonmagnetic 

produces 


of  the 
arylng  magnetic  flux  which  inducei 
in  the  armature.     The  speed   of 


skill  In  the  design  and  construction 
machines.  Frequencies  have  " 
fully  generated  as  high  as  200.000  cycles  per 
second.  The  New  Brunswick  station  con- 
tains two  200-kw.  Alexanderson  alternators 
and  operates  at  a  wave  length  of  13.600 
meters.  In  the  Goldschmidt  alternator,  the 
fundamental  Frequency  generated  Is  multi- 
plied by  tuned  circuits  outside  the  machine 
until  high  enough  for  radio  work.  The 
itatlon  In  Germany  contains 
-' *  this  type. 


Canadian   General  Electric  Co.,   Ltd.,   112 

King  St.,  W„  Toronto.  Ont..  Can. 
Crocker -Wheeler  Co..  Ampere.'  N.  J. 
De  Forest   Radio  Telephone  ft    Telegraph 

Co.,    1415    Sedgwick   Ave.,    New   York. 

N.  Y. 
Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 

bethport,  N.  J. 
Eck   Dynamo  ft  Motor   Co..   Mil]    ft   Main 

Sts..   Belleville,   N.   J.      "High -Grade." 
Federal  Telegraph  Co..  812  Hobart  Bldg., 

San  Francisco.  Cal. 
Great    Lakes   Electric   Mfg.   Co..    11-17   S. 

Deaplalnes  St.,   Chicago,  III. 
HOLTZER-CABOT        ELECTRIC        CO., 

THE,  126  Amory  St..  Boston.  Mass, 
International  X-Ray  Corp..  316  Broadway, 

New  York,  N.  Y. 
Kennedy   Co..    The    Colin   B.,    140   Second 

St..  San  Francisco.  Cal. 
Kllbourne  ft  Clark  Mfg.  Co..  1461  E.  Mar- 
ginal Way,  Seattle,  Wash.     "K  ft  C." 
Liberty  Electric  Corp..  Port  Chester.  N.  Y. 
Master  Electric  Co..  113  S.  Jefferson  St., 

Chicago.  Ill, 
Radio    Corp.    of   America,    231    Broadway. 

New  York,  N.  Y. 
ROBBINS  ft  MYERS  CO..  THE,  Lagonda 

'--•      "     T  ■■'-    "■      Springfield,    Ohio. 


ft    Leah 


WESTINGHOUSR  ELECTRIC  A  MFG. 
CO..  East  Pittsburgh.  Pi.  (See  display 
adv.    pages   1396-1402.) 

GENERATORS,  H  I  G  H-FREQUENCV 
RADIO,  MISCELLANEOUS— See  Area, 
radio;  Electron  tubes;  Spark  gaps,  radio, 

GENERATORS,  LIGHTING  AND 
POWER,  A.C.,  BELTED.— An  a-c.  gen- 
erator belt-driven  from  a  reciprocating 
steam  engine  or  other  prime  mover.  One 
object  of  the  belt  drive  Is  to  secure  a  gen- 
erator of  higher  speed  and  less  cost  than 
one  directly  connected  to  a  low-speed  prime 
mover.     They  were  formerly  used  in  some 
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GENERATORS 


water-power  plants  where  a  long  shaft 

driven  by  several  small  water  wheels  and 
several  small  generators  were  driven 
means  of  belts.  They  are  only  made 
the  smaller  sixes  now,  rarely  exceeding;  100 
kw..  and  are  not  extensively  used  outside 
of  small  g-enerutliijf  plants  and  places  where 
the  main  supply  Is  direct  current  but  a 
■mall    amount    of    alternating     current    is 

Manufacturer*; 

A  Ills- Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

Becker  Electric  Works.  3056  Lincoln  Ave., 

Chicago.  HI. 
BURKE    ELECTRIC   CO..    12th    ft    Cran- 
berry Sts.,  Erie.  Pa. 
Canadian  Crocker- Wheeler  Co..  Ltd.,   St. 

Catharines.  Ont.,  Can. 
Canadian   Fairbanks -Morse  Co.,   The,    84- 

98  St.  Antolne  St.,  Montreal,  Que.,  Can. 
Canadian  General  Electric  Co.,   Ltd.,  212 

Kins;  St..  W.,  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd., 

ford  &  Myler  Sts.,  Hamilton,  Ont., 

"West  Inghouee . " 
Chandeysson   Electric   (*o.,   4092   Bingham 

Ave.,  St.  Louis.  Mo. 
Clark.   Jr.,   Electric  Co.,   Inc.,   James,   B20 

W.  Main  St.,  Louisville,  Ky.     "Wllley." 
Consolidated    Electric    Co.,    Ltd.,    IS0-2S2 

King     St..      E.,      Toronto,      Ont.,      Can. 

Cosby  Electric  &  Machine  Co..  R.  R.,  1705 

E.  Broad  St..  Richmond.  Va. 
Crocker -Wheeler  Co.,  Ampere,  N.  J. 

Del.ava!  Steam  Turbine  Co.,  Nottingham 

Way.  Trenton.  N.  J. 
De  Vry  Corp.,  12K0  Marlanna  St.,  Chicago. 


III. 


■De  Vry." 


Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 

bethport,  N.  J. 
Eck  Dynamo  ft  Motor  Co..  Mill  ft  Main 

Sts.,  Belleville,  N.  J.     "High-Grade." 
Fairbanks,   Morse  ft  Co..  900  S.  Wabash 

Ave.,   Chicago.  III.     "Fairbanks -Morse," 
Fidelity    Electric    Co.,    331    N.    Arch    St., 

GENERAL '  ELECTRIC  CO..  Schenec- 
tady, N.  Y,  The  lower  first  cost  of 
belted  generators  compared  with  di- 
rect-connected units  creates  a  large 
demand  for  such  machines  where  space 
Is  not  a  first  consideration.  This  com- 
pany manufactures  a  standard  line  of 
revolving  field  alternators  for  belt 
drive  In  sixes  from  20  to  240  kw.  De- 
signed for  both  power  and  lighting  and 
operate  at  any  power  factor  from  0.8 
to  unity.  Furnished  with  either  direct- 
connected  or  belted  exciters.  These 
alternators  can  be  changed  for  use  as 

condensers  with  the  addition  of  a  squir- 
rel cage  winding  to  make  the  machine 
self- starting.  All  pole  pieces  are 
punched  to  receive  this  winding,  which 
can  be  readily  assembled  by  the  sta- 
tion operator.  (Bulletin  40400B.)  Re- 
volving armature,  self-excited  generat- 
ors for  use  In  small.  Isolated  plants  are 
available  In  three  sites.  10,  20  and  36 
(Bulletin  60500.)     See  adv.   pages 


,    11-17   S. 


1203-1223.— Adv. 
Great   Lakes  Electric  Mfg. 

Desplalnes  St.,  Chicago,  Hi. 
Hobart    Bros.    Co.,    The.    112    Water    St., 

Troy,  N.  T.     "HB." 
Ideal  Electric  ft  Mfg.  Co..  IBS  E.  5th  St., 

Mansfield,  Ohio.    "Ideal." 
Kendrtck    ft    Davis   Co..    Lebanon,    N.   H. 


Can. 

Louisville  Electric  Mfg.  Co..  Inc.,  Slat  ft 
Magazine  Sts.,  Louisville.  Ky. 

MASTER  ELECTRIC  CO..  THE,  410 
Bacon  St.,  Dayton,  Ohio.     "Master." 

Rtdgway  Dynamo  ft  Engine  Co.,  120  Elec- 
tric Ave..  RIdgway  Pa. 

ROBBINS  ft  MYERS  CO..  THE,  Lagonda 
Ave.    ft    Leah    St.,    Springfield,    Ohio. 


When  writing:  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


Star   Dynam 
'■Star." 


Co..    Jefferson   City,    Mo. 

Sturtevant  Co.,  B.  F.,  Damon  St.,  Hyde 
Park,  Boston,  Mass. 

Wesche  Electric  Co..  B.  A.,  1622-28  Vlue 
St..  Cincinnati,  Ohio. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages   1395-1402.) 

GENERATORS,  LIGHTING  AND 
POWER,  A-C,  ENGINE.— A-c.  generato: 
built  on  the  same  shaft  with  a  reclpri 
eating  engine  or  directly  coupled  to  I 
Steam,  oil  and  gas  engines  are  alt  used  fi 
the  prime  mover,  and  they  are  made  most] 
In  units  which  are  stationary,  but  ah 
some  portable  sets  that  are  mounted  c 
trucks.  The  generators  for  the  former  sets 
are  of  special  construction  and  are  usually 
Quite  heavy,  of  large  diameter  (mostly  of 
the  revolving -Held  type),  and  operate  at 
medium  or  low  speeds.  Engine- driven 
generators  are  found  in  Isolated  Industrial 
plants  more  frequently  than  In  central  *■" 
tlons.  but  they  are  not  Installed  for 
service  as  much  as  formerly,  having  been 
replaced  to  a  large  extent  by  the  turbine 
driven  units,  especially  In  the  larger  Hixei 
They-are  still  found  In  some  of  the  olde 
central  stations  and  also  In  water -no  we 
plants,  where  they  are  used  as  an  auxiliary 
to  help  carry  the  peak  toad. 

Manufacturers; 

All! s- Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The,  84- 
98    St.    Antolne    St..    Montreal.    Que., 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  Bar 
ford  &  Myler  Sts.,  Hamilton.  Ont.,  Cat 
"Westlnghouse." 

Clark,  Jr.,  Electric  Co.,  Inc..  James.  620 
W.  Main  St.,  Louisville,  Ky.     "Wllley." 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

Eck  Dynamo  ft  Motor  Co..  Mill  ft  Main 
Sts..  Belleville.  N.  J.     "High-Grade." 

Fairbanks,  Morse  ft  Co..  MM)  S.  Wabash 
Ave..  Chicago.   HI.     "Fairbanks- Morse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Alternating  current  gen- 
erators for  engine  drive  ranging  from 
30  to  1,400  kw.  Stationary  armature 
or  revolving  field  alternators  are  stand- 
ard since  this  design  avoids  the  use  of 
high-voltage  collector  rings  and  brush- 
es and  allows  the  high  voltage  wind- 
ing to  be  carried  by  the  stationary  por- 
tion of  the  machine.  The  atator  and 
armature  coils  are  form  wound  from 
carefully  Insulated  wire.  These  ma- 
chines, like  all  standard  alternators, 
mav  be  run  successfully  in  parallel 
with  each  other  If  the  engines  have 
reasonable  regulation.     A  special  short 


Jrtlse 


winding  over  the  revolving  field  to  cut 
down  the  tendency  to  pulsate  or  hunt 
Is  added  to  machines  for  gas  engine 
drive.  Alternating  current  generators 
require  a  direct  source  of  excitation 
which,  preferably,  should  be  controlled 
automatically.  This  Company  manu- 
factures for  this  purpose  exciters  for 
belt,  steam  turbine,  motor,  or  direct 
drive  and  can  furnish  suitable  voltage 
regulators  for  automatic  control  of  the 
voltage  generated.  G-E  steam  engine 
driven  generating  sets  rated  up  to  80 
kw.  are  built  with  either  a-c.  or  d-c. 
generators.  See  Generators.  D-C..  En- 
gine, for  brief  description.  See  adv. 
pages    1203-1223.— Adv. 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplalnes  St..   Chicago.   111. 

Ideal  Electric  ft  Mfg.  Co.,  The.  153  E. 
Eth  St..  Man  afield,  Ohio. 

Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St..  Toronto,  Ont., 
Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  Slst  ft 
Magazine  Sts.,  Louisville,  Ky. 

RIdgway  Dynamo  &  Engine  Co.,  120  Elec- 
tric Ave..  RIdgway,  Pa. 

ROBBINS  ft  MYERS  CO.,  THE.  Lagonda 
Ave.     ft     Leah     St.,     Springfield,     Ohio. 

ROTH  BROS,  ft  CO.,  1400  W.  Adams  St.. 
Chicago.  lit.     "Rothmotors." 


adv.  pages  1295-1402.) 
GENERATORS,  LIGHTING  -AND 
POWER,  A-C,  TU RBO.— Alternating- cur- 
rent generators  built  on  the  same  shafts 
with  steam  turbines.  Such  generators  are 
usually  driven  at  high  speeds,  1500  r.  p.  m. 
being  the  upper  limit  for  26-cycle  gener- 
ators and  3600  r.  p.  m.  that  for  60-cyelo 
machines.  Generators  of  this  type  are  now 
more  common  than  any  other  type  and 
represent  by  far  the  largest  percentage  of 
he  total  Installed  generating  capacity  of 
he  United  States.  They  are  widely  used 
In  central  stations  of  all  sizes  and  In  large 
Industrial  plants.  Their  rapid  development 
'-  -"--e  to  their  very  high  efficiency  over  a 
_-„-  range  of  loads,  their  compactness,  and 
elatlvely  low  cost  per  kilowatt  of  capacity. 
They  were  formerly  constructed  with  a 
vertical  shaft,  and  many  units  of  this  type 
are  now  In  operation,  but  recent  develop- 
ments have  led  (o  the  general  use  or  hori- 
zontal units.  They  are  made  In  many 
ratings,  ranging  up  to  the  largest  capacity 
generators  built,  single  units  rated  at  45.000 
kv-a.  having  been  successfully  operated  for 
some  time.  Turbo  units  have  been  built 
with  ratings  as  high  as  70.000  kw..  by  hav- 
ing a  compound  turbine  with  two  or  three 
separate  turbine  cylinders  In  which  the 
steam  expansion  Is  carried  out,  each  tur- 
bine driving  a  separate  generator,  but  all 
paralleled  to  operate  as  a  single  unit.  The 
high  speeds  at  which  a-c.  turbo  genera  tor  a 
are  operated  necessitate  special  construc- 
tion, the  design  proportions  being  radically 
different  from  slow-speed  machines.  The 
generators  are  usually  small  in  diameter 
and  long  In  axial  length.  Solid  rotors  are 
often  used  and  the  editor  Is  provided  with 
ventilating  duets,  through  which  washed 
air   Is   forced   to   cool    the   windings   In    the 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

BURKE  ELECTRIC  CO.,  llth  ft  Cran- 
berry Sts.,  Erie,   Pa. 

Canadian  Fairbanks -Morse  Co.,  The,  84- 
98  St.  Antoine  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sts..  Hamilton.  Ont..  Can. 
"Westlnghouse." 

DeLavat  Steam  Turbine  Co.,  Nottingham 
Way.  Trenton.  N.  J. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  &  Cambria  Sts.,-  Philadelphia,  Pa. 

Fairbanks.  Morse  &  Co.,  900  S.  Wabash 
Ave..  Chicago,  III.    Fairbanks-Morse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  The  many  years  experience 
of  this  company  In  designing  and  build- 
ing revolving  Held  a-c.  generators  for 
direct  connection  to  reciprocating  en- 
gines and  water  wheels  has  been  fully 
utilized  In  the  design  of  generators  for 
Its  Curtis  steam  turbine  drive.  How- 
ever, the  different  conditions  to  be  -met 
by  this  service  have  resulted  in  the 
evolution  of  a  generator  peculiarly 
adapted  to  turbine  drive,  which  has 
now  been  made  In  sixes  up  to  £0,000 
kw.  In  general  these  generators  are  de- 

for  many  years  have  characterised  G-E 
generating  apparatus  and  embody  fea- 
tures which  experience  has  shown  to 
be  peculiar  to  steam  turbine  condi- 
tions. The  sets  are  described  and  Il- 
lustrated In  Bulletin  42010  and  42200. 
For  further  Information  on  G-E  service 
In  electric  power  generation  see  page 
1204.-  "  '~ 


Leffel   &    Co.,    The   James,    428    East    St., 

Springfield,  Ohio. 
Midwest  Engine  Co.,  Indianapolis,  tnd. 
RIdgway     Dynamo     ft     Engine     Co.,     120 

Electric  Ave.,  RIdgway,  Pa. 
ROBBINS  &  MYERS  CO.,  THE,  Lagonda 
Ave.    ft    Leah    St.,    Springfield.    Ohio. 
■R  &  M." 
TERRY    STEAM    TURBINE    CO.,    THE. 

Terry  Sq..  Hartford,  Conn. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,   Pa.    (See  display 
adv.    pages   1396-1402.) 
GENERATORS,       LIGHTING       AND 
POWER,     A-C,     WATER-WHEEL. —  A-c. 
generators     driven     by     water     wheels     or 
hydraulic  turbines.     Most  water-wheel  gen- 
erators are  now  direct -Connected  and  may 
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be  on  a  vertical  or  a  horlxontal  shaft.  In 
no  me  of  the  older  plants  the  generators 
were  connected  through  gearing  or  belting 
to  a  -long  slow-speed  shaft  driven  by  sev- 
eral water  wheels.  There  Is  much  varia- 
tion In  the  generators  constructed  for  this 
purpose  because  of  the  great  difference  In 
head,  etc..  at  the  water-power  develop- 
ments, and  the  types  and  sixes  of  water 
wheels  used.  The  largest  single  units  In 
operation,  which  are  at  Niagara  palls. 
N.  Y..  are  rated  at  3T.500  hp.,  and  are  of 
the  vertical  type.  The  vertical  type  re- 
quires special  care  In  design  and  construc- 
tion. While  these  generators  do  not  now 
represent  a  very  large  percentage  of  the 
total  Installed  generating  capacity  of  the 
country,  they  are  an  Important  type  of 
generator  and  will  no  doubt  represent  a 
much  larger  percentage  In  a  few  years. 
Manufacturers: 

Allla- Chalmers  Mfg.  Co.,  Milwaukee,  "Wis. 
BURKE  ELBCTHIC   CO.,    12th    A  Cran- 
berry Ste.,  Erie,  Pa. 
Canadian  Crocker-Wheeler  Co.,  Ltd.,   St. 

Catharines,  Out.,  Can. 
Canadian  General   Electric   Co..   Ltd.,  Sit 

King  St..  W..  Toronto.  Ont.,  Can. 
Canadian    Westlnghouse   Co.,    Ltd..    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont..  Can. 
"  W  eslin  ghou  se. " 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Eck  Dynamo  *   Motor  Co..    Mill   A   Main 

Sts.,  Belleville.  N.  J.     "High-Grade." 
Fidelity    Electric    Co..    131    N.    Arch    St.. 

Lancaster,  Pa. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Units  ranging  in  capacity 
from  10  to  40,000  kv-a.,  bath  horlsontal 
and  vertical  types.  Individually  de- 
signed to  meet  most  efficiently  the  va- 
rious requirements  Imposed  by  the  sup- 
ply of  water  available  for  any  given 
development  and  the  operating  condi- 
tions involved  in  either  constant  or 
fluctuating  hydraulic  heads.  G-E  water- 
wheel-driven  generators  having  an  ag- 
gregate capacity  considerably  In  excess 
of  3,000,000  kw.  are  now  In  successful 
operation.  Vertical  shaft  units  In  30 
to  625  kv-a.  nlzos  are  described  in  Bul- 
letin 40601.  A  list  of  many  large  In- 
stallations are  Illustrated  In  Bulletin 
40800.  In  addition  to  water-wheel- 
driven  generators,  this  company  manu- 
factures electrical  apparatus  for  the 
complete  equipment  of  hydroelectric 
stations.  Bee  page  1204  for  more  in- 
form at  ion.— Ad  v, 
Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada, Ltd.,  4G  Niagara  St.,  Toronto.  Ont., 
Can. 
Leffel  A   Co.,  The  James,   424  East   St., 

Springfield.  Ohio. 
ROBBIN3  A  MTERS  CO.,  THE.  Lagonda 
Ave.     A     Leah    St..     Springfield.     Ohio. 
"R  A  M." 
Sturtevant  Co.,   B.  F.,  Damon  St.,  Hyde 

Park,  Boston,  Mass. 
GENERATORS,       LIOHTINO       AND 

POWER,   DC,   BELTED D-c.   genen 

are  sometimes  belt-driven  from  a  __ 
speed  engine  or  other  prime  mover.  By 
using  a  belt  a  higher  speed  and  less  costly 
generator  may  be  secured  than  one  dlr*-"- 
connected  to  a  low-speed  prime  mt 
Like  the  belt-driven  alternators,  they 
only  made  In  small  shies  and  are  no  longer 
very  widely  uaed.  They  are  confined  prln 
clpally  to  isolated  power  plants  for  Indus 
trial  service,  and  to  semlportable  sets 
where  a  prime  mover  may  be  used  to  drive 
other  machinery  at  times  and  Is  only  """" 
nected  to  the  generator  at  night  to  carry 
the  lighting  load  or  to  charge  a  set  of  bat- 
teries. They  are  uaed  in  some  plants  where 
the  main  power  supply  is  alternating  cur- 
rent and  only  a  moderate  supply  of  d-c. 
Bswer  is  needed  for  variable -speed  motors, 
ftlng  magnets,  battery  charging,  etc 
Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Becker  Electric  Works,  3055  Lincoln  Ave., 

Chicago,  HI. 
Bell  Electric  Motor  Co.,  Garwood,  N.  J. 
BURKE    ELECTRIC   CO.,    12th    A   Cran- 
berry Ste.,  Erie,  Pa. 
Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 

Catharines.  Ont.,  Can. 
Canadian  Fairbanks-Morse  Co..  The,   84- 
SS  St.  Antolne  St..  Montreal,  Que..  Can. 
Canadian  Oeneral  Electric  Co.,  Ltd..  212 

King  St.,  W.,  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
'  'Westlnghouse .' ' 


Chandeysson  Electric  Co.,  4091  Bingham 

Ave.,  St.  Louis,  Mo. 
Clark,  Jr.,   Electric  Co.,   Inc.,   James,   S20 

W.  Main  St.,  Louisville.  Ky.    "Willey." 
Colonial  Fan  A  Motor  Co.,  The,  Warren, 

Ohio.    "Colonial." 
Comet    Electric    Co.,    The,    1231-1241    St. 

Paul  St.,  Indianapolis,  Ind.     "Comet." 
Consolidated    Electric    Co.,    Ltd.,    2J0-232 

King  St..  E..  Toronto,  Ont.,  Can.    "King 

Cosby  Electric  A  Machine  Co.,  R.  R„  1705 

E.  Broad  St..  Richmond.  Va. 
Crocker  -Wheeler  Co.,  Ampere,  N.  J.  . 

De  Vry  Corp.,  1250  Marlanna  St,  Chicago, 

m.    "De  Vry." 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Ellxa- 
bethport.  N.  J. 

Eck  Dynamo  A  Motor  Co..  Mill  A  Main 
Sts..  Belleville.  N.  J.      "High- Grade." 

Electro  Dynamic  Co.,  Ave.  A  A  North 
St..  Bayonne,  N.  J.     "Edco." 

Electromotor  Co.,  12-40  S.  Clinton  St.. 
Chicago,  111. 

EMERSON  ELECTRIC  MFG.  CO..  THE, 
30I2-20SB  Washington  Ave.,  St.  Louis, 
Ho. 

Fairbanks,  Morse  A  Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.     "Fairbanks- Morse." 

Fidelity    Electric    Co.,    3S1    N.    Arch    St.. 

Lancaster,  Pa. 
■  GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.  Belt  driven  generators 
are  readily  adapted  to  existlne  power 
Hhafttng  and  in  the  case  of  small  plants 
the  first  cost  Is  lower  than  that  of  di- 
rect-connected unita.  The  d-c.  type  Is 
applicable  In  office  bulldlnga.  facto- 
ries, hotels  and  other  locations  where 
the  feeder  length  Is  reasonable, 
where  central  station  power  Is  not 
available,  or  where  partial  d-c.  service 
Is  required.  G-B  Type  LF  generators 
are  made  from  20  to  90  kw.,  both  com- 
pound and  shunt  wound.  (Bulletin 
40021). 

Type  RC  generators  with  oommutat- 
ing  poles  are  made  In  a  unified  design 
from  H  to  ITS  kw.  and  which  permit 
installation  on  floor,  wall  or  celling. 
(Bulletin  40019).  Type  ML  generators 
and  exciters  are  made  for  12G  to  150 
volts  2-wlre  and  the  sizes  above  7  kw. 
for  250  volts  3 -wire.  Furnished  also 
in  sliea  up  to  9  kw.  for  35  volts  for 
low  voltage  storage  battery  service 
(Bulletin  4001TA).  These  generators  are 
built  also  In  three-bearing  construc- 
tion with  heavy  balance  wheels  for 
drive  by  gas  or  oil  engines  of  the  hit- 
or-mlss  governor  type,  to  eliminate  the 
pulsations  of  speed  and,  thereby,  deliv- 
er current  at  a  voltage  reasonably 
steady  for  Incandescent  lighting  and 
motor  aervlce.  (Bulletin  40026.)  See 
adv.  pages  1203-12 23 .—Adv. 

Globe  Electric  Co.,  109  Broadway,  Mil- 
waukee, Wis.     "Globe." 

Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 
Desplaines  St..  Chicago,  111. 

Hobart  Bros.  Co..  The,  113  Water  St., 
Troy,  N.  T.     "HB," 

Ideal  Electric  A  Mfg.  Co.,  The.  163  B. 
6th  St.,  Mansfield,  Ohio.     "Ideal." 

Imperial  Electric  Co.,  The,  Akron,  Ohio. 

Jants  A  Leist  Electric  Co.,  Western  Ave. 

A  York  St.,  Cincinnati.  Ohio. 
Jones    A    Moore    Electric    Co.,    Ltd.,    296 

Adelaide  St.,  West,  Toronto,  Ont.,  Can. 
Kendrlck    A    Davis    Co.    Lebanon,    N.    H. 


Kunt  A  Root,  Appleton.  Wis. 
Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St.,  Toronto,  Ont., 

Lister'  A  Co.  (Canada),  Ltd.,  R.  A.,  68 
Stewart  St.,  Toronto.  Ont.,  Can. 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  A 
Magaslne  Sts..  Louisville,  Ky. 

Main  Electric  Co.,  Cleveland,  Ohio. 

Marble -Card  Electric  Co.,  Gladstone. 
Mich. 

MASTER  ELECTRIC  CO... THE.  460  Ba- 
con St.,  Dayton.  Ohio.    "Master." 

MECHANICAL  APPLIANCE  CO.,  THE. 
Milwaukee,  Wis.     "Watson." 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 
Wis.     "•Northwestern." 

PEERLESS  ELECTRIC  CO.,  Warren. 
Ohio.  "Peerless."  (See  display  adver- 
tisement on  page  1308.) 

Perfection  Storage  Battery  Co.,  600  E. 
40th     St.,     Chicago.     111.       "Perfection," 

RELIANCE  ELECTRIC  A  ENGINEER- 
ING CO..  1064  Ivanhoe  Rd.,  Cleveland. 
Ohio.     "Reliance." 


Ridgway     Dynamo     &     Engine    Co.,     120 

Electric  Ave..  Ridgway,  Pa. 
ROBBINS  A  MYERS  CO.,  THE,  Spring- 
field, Ohio.  Robblns  A  Myers  generators 
are  made  In  sizes  ranging  from  14  to  10- 
kw.  inclusive.  They  are  supplied  with 
pulley  for  belt  drive,  or  for  direct  con- 
nection. Special  designs  are  made  on 
quantity  orders  for  direct  application  to 
farm  lighting  plants.— Adv. 
Rochester    Electric    Products    Corp.,    €40 

Driving  Park  Ave..  Rochester.  N.  Y. 
ROTH  BROS.  A  CO.,  1400  W.  Adams  St., 

Chicago.  111.     "Roth  motors." 
SFRAGUK       ELECTRIC       WORKS      Of 
GENERAL  ELECTRIC  CO.,  E27-E31  W. 
14th  St.,  New  York,  N.  Y.     (See  display 
advertisement   on   pages  1 306 -1807.) 
Star  Electric  Motor  Co.,   Miller   St.  A  N. 

J.  R.  R.  Ave.,  Newark.  N.  J.    "Star." 
Sturtevant  Co..   B.  F.,  Damon  St.,   Hyde 

Park,   Boston,  Mass. 
S  warts    Electric    Co.,    Indianapolis,     Ind. 

•Swartz-Llght." 
Triumph    Electric    Co..    The,    30ES    South 

St.,  Cincinnati,   Ohio.     "Triumph." 
Valley   Electric1  Co.,    4019-29    Connecticut 

St.,  St.  Louis,  Mo.     "St.  Louis." 
Wesche  Electric  Co..  B.  A..   1822-28  Vine 

St..  Cincinnati.  Ohio. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1296-1402.) 
Wllley-Wray  Electric  Co..  118  W.  3rd  St.. 

Cincinnati,  Ohio.  "Superior." 
GENERATORS,  LI  OH  T  I  NO  AND 
POWER,  D-C,  ENGINE.— D-e.  generators 
built  on  the  same  shaft  as  a  reciprocating 
engine  or  directly  coupled  to  it.  They  are 
usually  of  special  construction  and  have  a 
very  heavy  frame  and  bearings.  The  arma- 
ture sometimes  serves  as  a  flywheel  for  the 
engine,  which  may  be  either  steam,  oil  or 
gas.  Steam  engines  are  by  far  the  most 
common,  but  oil  engines  are  used  rather 
widely  in  the  southwest  section  of  the 
United  States.  They  are  used  more  fre- 
quently on  shipboard  and  in  the  isolated 
plants  of  office  buildings,  hotels.  Industrial 
plants,  etc.,  than  in  central  stations,  and 
for  such  service  are  not  made  In  very  large 
sixes.  They  have  the  advantage,  for  Indus- 
trial service,  of  permitting  efficient  opera- 
tion of  variable- speed  motors.  They  are 
also  used  for  d-c.  electric  railway  plants 
that  generate  their  power  directly. 


A  Hi  a -Chalmers  Mfg.  Co..  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry 3ts„  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The,  84- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  lit 
King  St..  W.,  Toronto,  Ont..  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
■  'Weatinghouse ." 

Chandeysson  Electric  Co.,  4092.  Bingham 
Ave.,  St.  Louis,  Mo. 

Clark,  Jr.,  Electric  Co.,  Inc..  Jamea.  620 
W.  Main  St.,  Louisville,  Ky.     "Willey." 

Crocker-Wheeler  Co..  Ampere,   N.  J. 

Diehl  Mfg.  Co.,  The.  Trumbull  St..  Ellza- 
bethport,  N.  J. 

Eck  Dynamo  A  Motor  Co..  Mill  A  Main 
Sts..  Belleville,  N.  J.     "High-Grade." 

Electro  Dynamic  Co.,  Ave.  A  A  North 
St.,  Bayonne,  N.  J.    "Edco." 

Engberg"s  Electric  A  Mechanical  Works, 
St.  Joseph,  Mich. 

Fairbanks,  Morse  A  Co..  900  S.  Wabash 
Ave.,  Chicago.  III.     "  Fairbanks  -Morse. " 

Fidelity  Electric  Co.,  831  N.  Arch  St., 
Lancaster,   Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Generators  which  possess 
every  refinement  of  the  best  electrical 
and  mechanical  design  as  well  as  abil- 
ity to  meet  successfully  the  most  e<- 
actlng  service  requirements  that  mod- 
ern applications  demand.  Made  In 
both  2-wlro  and  S-wlre  types,  either 
shunt  or  compound  and  with  armatures 
wound  to  meet  standard  heating  speci- 
fications. The  generator  speeds  con- 
form  to  the  most  modern  engine  prac- 
tice, having  been  selected  according  to 
the  requirements  of  leading  engine 
builders.  The  standard -speed  machines 
can  be  run  6%  above  or  below  the 
rated  speed,  and  the  slow-speed  ma- 
chines 6%  above  the  rated  speed  at 
rated  voltage  and  output.  For  engine 
drive  these  generators  are  furnished 
without  base,  shaft,  bearings  or  foun- 
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desired.      Description     of    _ 

400  lew.  sizes  Is  riven  In  Bulletin 
BOOH.  Information  on  larger  Sties  for 
IF0  volts  only  can  be  had  on  applica- 
tion. '  Also  small  direct-connected  seta 
.  designed  primarily  to  meet  the  severe 
conditions  of  marine  work,  .which  de- 
mand light,  compact  and  durable  sets 
of  close  regulation  and  quiet  opera- 
tion. Adapted  also  for  power  supply 
fcto  shipyards  and  for 
Isolated  plant  opera- 
tion. These  sets  have 
a  great  advantage.  In 
being  manufactured 
complete  at  one  fac- 
tory, which  Insures 
perfect  St,  uniformity 
Of  finish  and  a  thor- 
ough test  of  the  eom- 
b  I  n  e  d  unit  before 
0.  E.  General-  shipment  Hade  In 
Ing  Sat  standard    alies    rang- 

ing from  Itt  kw.  to  60  lew.  (Bul- 
letin 42300).  See  adv.  pages  1203-1223. 
—Adv. 
Great  Lakes  Electric  Mfg. 
Desplalnes  St.,  Chicago.  III. 


I-1T   S. 


Ideal  Electric  ft  Mfg.  Co.,  The,  162  E.  5th 
St.,  Mansfield,  Ohio. 

Jants  ft  Lclst  Electric  Co..  Western  Ave. 
ft  York  St.,  Cincinnati,  Ohio. 

Kuri  ft  Root,  Appleton,  Wis. 

Lancashire  Dynamo  A  Motor  Co.  of  Can- 
ada. Ltd.,  4E  Niagara  St.,  Toronto,  Ont., 


Mich 

MECHANICAL,  APPLIANCE  CO.,  THE, 
Milwaukee,  Wis.    "Watson." 

Rldgway  Dynamo  ft  Engine  Co..  120  Elec- 
tric Ave..  RlJgway.  Pa. 

ROBBINS  ft  MYERS  CO.,  THE,  Lagonda 
Ave.     ft    Leah     St..     Springfield,     Ohio. 

ROTH  BROS,  ft  CO.,  1400  W.  Adams  St., 

Chicago,  111.     "Roth motors." 
SPRAGUE       ELECTRIC       WORKS       OF 

GENERAL.  ELECTRIC  CO.,  627-681  W. 

14th  St.,  New  York.  N.  Y.     (See  display 

advertisement  On   pages   1305-1307. ) 
Sturtevant  Co..  B.  P.,   Damon  St.  Hyde 

Park,  Boston,  Mass. 
Swart  I     Electric    Co..    Indianapolis,    Ind. 

"Swart*-  Light." 
WESTING-HOUSE    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1395-1402.) 
GENERATORS.  LIGHTING  AND 
POWER,  D.C.,  TURBO.— D-o.  generators 
driven  by  steam  turbines.  Some  d-c.  tur- 
bogenerators are  driven  at  the  same  speed 
as  the  turbine,  which  may  be  S0OO  r.  p.  m. 
or  more;  others  are  driven  at  a  reduced 
speed  through  gearing.  D-c  generators 
are  not  as  easily  designed  for  high  speeds 
as  are  alternators,  mainly  on  account  of 
commutator" troubles,  hence  the  use  of  re- 
duction gears.  They  are  not  used  as 
extensively  as  turbine -driven  alternators 
and  they  are  rarely  made  in  large  sties. 
To  some  extent  they  are  used  In  steam- 
electric  power  plants  where  a  small  unit  is 
Installed  merely  to  supply  the  station  lights 
and  motor  auxiliaries;  this  permits  eco- 
nomical and  efficient  operation  of  any 
variable -speed  motors  that  may  be  re- 
quired In  a  plant  where  the  main  power 
generation  Is  alternating  current.  They  are 
also  used  as  exciters  In  many  cases,  such 
as  an  emergency  exciter  In  a  plant  where 
each  unit  has  Its  own  exciter  directly  con- 
nected. Another  application  of  small  units 
is  In  steam  railroad  work  where  they  are 
used  to  supply  the  train  lights  and  charge 
the  battery  In  the  head-end  car-llghtlng 
system.  Small  d-c.  turbogenerators  are 
also  mounted  on  the  locomotives  In  other 
cases,  to  supply  the  headlight  and  other 
locomotive  lights.  Their  simplicity  and 
compactness  as  compared  with  the  usua' 
marine  engines  is  leading  to  their  Installa- 
tion on  shipboard.  Th-se  same  advantages 
account  for  their  use  In  some  -portable 
lighting  and  power  plants. 
Manufacturers: 

A  Ills -Chalmers  Mfg.  Co..  Milwaukee.  Wis 
BURKE    ELECTRIC   CO.,    12th    ft    Cran- 
berry Sta..  Erie,  Pa. 
Canadian  Fairbanks -Morse  Co..  The.  84- 

98  St.  Antoine  St.,  Montreal.  Que.,  Can 
Canadian   General  Electric   Co..   Ltd.,   212 

King  St..  W.,  Toronto,  Ont.,  Can. 


Canadian  Weatlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sta..  Hamilton,  Ont..  Can. 
"Westinghouse." 

DcLaval  Steam  Turbine  Co.,  Nottingham 
Way.  Trenton.  N.  J. 

Dlehl  Mfg.  Co.,  The.  Trumbull  St.,  Ellsa- 
bethport,  N.  J. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  ft  Cambria   Sts..   Philadelphia,  Pa. 

Fairbanks.  Morse  ft  Co..  900  S.  Wabash 
Av*\.  Chicago,  HI      "Fairbanks -Morse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Small  d-c.  sets  are  direct- 
connected,  turbine  and  generator  run- 
ning at  600  r.p.m.  Direct-current  gen- 
erators above  100  kw.  capacity  are 
driven  through  speed  reduction  gearing. 
The  gearing  Is  of  standard  design  of 
the  helical,  herringbone  type.  The  gear 
is  self-oiling  and  operates  quietly  and 
with  high  efficiency.  (Bulletin  42010A.) 
See  adv.   pages  1203-1221. — Adv. 

Kerr  Turbine  Co.,  WellavlUe,  N.  Y. 
"Economy." 

Leffel  ft  Co.,  The  James,  42B  East  St., 
Springfield,  Ohio. 

Lucey  Mfg.  Co.,  Woolworth  Bldg.,  New 
York.  N.  Y.    "Turbollte." 

Midwest  Engine  Co..  Indianapolis,  Ind. 

ROBBINS  ft  MYERS  CO.,  THE,  Lagonda 
Ave.  ft  Leah  St.,  Springfield.  Ohio. 
"H  ft  M." 

Sturtevant  Co.,  B.  F..  Damon  St..  Hyde 
Park,  Boston,  Mass. 

Sunbeam  Electric  Mfg.  Co.,  Evansvllle. 
Ind. 


Terry  Turbo  Generator 

to    1.000    K.W..    condensing    and    non- 
condenslng.  geared  or  direct  connected. 
-Adv. 
WESTINGHOUSE    ELECTRIC    ft    MFQ. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1396-1402.) 
GENERATORS,       LIGHTING       AND 
POWER,  D-C.  WATER-WHEEL.— Direct  - 
current  generators  driven  by  water  wheels. 
usually  by  direct  connection.    They  are  not 
used  us  widely  as  a-c.  generators  driven  In 
this  manner,    but   are   used   to   a   certain 
extent    for    electric    railway    and    electro- 
chemical   work.     The   generators   may   be 
either    horizontal    or    vertical.      In    some 
water-power   plants   they  are   Installed   In 
small  sixes  to  supply  the  lights  and  station 
motor   auxiliaries:    separate   exciter   units 
of    this    type    are    often    provided    for   a-c. 
hydroelectric   plants.      They   are   also   used 
to  some   extent   In   pap>r  mills,    flour  mills 
and  other  Industrial  plants,  especially  those 
In  which  variable -speed  motors  and  electro- 
1-  tic  processes  are  employed. 
Manufacturers: 

Allls- Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
BURKE    ELECTRIC    CO..    12th   ft    Cran- 
berry Sta..  Erie,  Pa. 
Canadian  Crocker- Wheeler  Co.,  Ltd..  St 

Catharines.  Ont.,  Can. 
Canadian    Westinghouse    Co.,    Ltd..    Sap- 
ford  ft  Mylnr  Sis.,  Hamilton,  Ont.,  Can 
"  West  1  nghou  se. " 
Cosby   Electric    ft    Machine   Co..    R.    R. 

1706  E.  Broad  St..  Richmond,  Va. 
Crocker  -Wheeler  Co..  Ampere,  N.  J. 
Eck  Dynamo  ft  Motor  Co.,  Mil)  ft  Main 

Sta..  Belleville.  N.  J.     "High-Grade." 
Fidelity    Electric    Co..    331    N.    Arch    St- 

Tancast-r,  Pa. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Direct-current  generators 
for  water-wheel  drive  for  excitation 
purposes  can  be  furnished  In  any 
standard  sixes  required.  See  adv. 
pages  1203-1223.— Adv. 
Jants  ft  Leist  Electric  Co.,  Western  Ave. 

ft  York  St..  Cincinnati.  Ohio. 
Lancashire  Dynamo  ft  Motor  Co.  of  Can- 
ada. Ltd.,  45  Niagara  St.,  Toronto,  Ont., 
Can. 
Leffel  ft    Co..    The   James.    421   East    St.. 

Springfield.  Ohio. 
Main  Electric  Co..  Cleveland,  Ohio. 
PEERLESS     ELECTRIC     CO..     Warren. 
Ohio.     "Peerless."     (See  display  stiver- 


J07.) 
It.,  Hyde 


ROBBINS  ft  MYERS  CO.,  THE.  Lagonda 
Ave.  ft  Leah  St.,  Springfield.  Ohio. 
"R  ft  M." 
SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-631  W. 
>4th  St..  New  York,  N.  Y.  (See  display 
advertisement  on  pages  1306-1307.) 

Sturtevant  Co.,  B.   F.,   Dm ~-      '' 

Park.   Boston,  Mass. 
WESTINGHOUSE    ELECTRIC    ft    MFQ. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.  pagrs  1396-1401.) 
GENERATORS,    MAGNETO,    IGNITION. 
— Magneto  generators  used  for  Ignition  of 
gas,    gasoline   or   oil   engines.     Such   gen- 
erators are  practically  always  of  the  a-c 
type  and    the    armature    winding   and    core 
may  rotate  or  the  armature  winding  may 
be   stationary   with   an   Inductor   rotating. 
They  are  classlHed  as  low-tension  or  high 
tension,  according  to  the  relative  value  of 
the    voltage.      Low- tension    magnetos    are 
generally   used   for  the   "make  -and  -break" 
system  of  Ignition  and  high-tension  mag- 
netos for  the  "lump-spark"   system.     The 
former  Is  frequently  applied   to  stationary 
engines  while  the  latter  Is  widely  used  for 
automobile  engines.    For  general  principles 
see  Generator,  magneto. 
Manufacturers: 

American  Bosch  Magneto  Corp.,   Spring- 
field, Mass.     "Bosch." 
American  Swiss  Magneto  Co.,  The.   1883 

Fernwood  Ave..  Toledo,  Ohio. 
Apollo  Magneto  Corp.,  Kingston,  N.  Y. 
Comet    Electric    Co.,    The.    1231-1241    St. 

Paul  St.,  Indianapolis,  Ind.    "Comet." 
Eisemann    Magneto    Corp.,    32    33rd    St.. 

Brooklyn,  N.  Y. 
Evlnrude  Motor  Co.,  170  Walker  St.,  Mil- 
waukee, Wis. 
Gladiator  Mfg.  Co..  Auburn.  Ind.     "Gladl- 

Qray  ft  Davis.  Inc.  Boston,  Mass. 
Hercules    Mfg.     Co.,     £122     Northwestern 

Ave..  Indianapolis,   Ind.     "Star."  "Wis- 
er*." 
Kokomo     Electric     Co.,     Kokoroo.     Ind. 

"Kingston." 
K-W    Ignition    Co.,    The.    E.    10th    St.    ft 

Chester  Ave.,  Cleveland,  Ohio.     "K-W." 
Lauralne  Magneto  Co.,  Inc.,  Long  Island 

City.  N,  Y.     "Lauralne." 
Recording   ft    Computing   Machines    Co.. 

The.     1     Essex    Ave.,     Dayton,     Ohio. 

"Ohmer." 
Slmms  Magneto  Corp.,  The.  East  Orange, 

N.  J.     "Slmms." 
Splitdorf   Electrical   Co..   92   Warren   St., 

Newark,  N,  J.    "Dixie."  "Aero."  "Sum- 

Teagle  Co.,  The,  1115  Oregon  Ave.,  Cleve- 
land, Ohio. 
Webster    Electric    Co.,    Clark    St.    A    Dn 
Koven   Ave.,    Racine,    Wis.      "Webster 
Tri  -polar  Oscillator." 
GENERATORS,    MAGNETO,    TELE- 
PHONE.— Small   magneto  generators   hav- 
ing a  permanent  magnetic  field  created  by 
From  two  to  five  or  even  six  afel  magnets 
The  armature  Is   of  the  shuttle   form.     It 
generates  e'temating  current   or  pulsating 
current,  which  In  some  few  cases  Is  recti- 
fied by  a  little  commutator.     The  mngneto 
renerotor    with    a    hind    crank    la   used   in 
local-battery   telephone   syst,  mi   to   signal 
the   operator    a-rt  In  some  ess  S  to  supply 
he  ringing  current. 
Manufacturers: 
American  Electric  Co.,  0401  S.   State  St.. 

Chicago.   111. 
Chicago  Telephone  Sunply  Co.,   1141-112* 

W.  Beardsley  Ave..  E'khart,  Ind. 
Federal  Telephone  ft  Telegraph  Co..  Buf- 
falo, N.  Y.    "Federal." 
HOI.TZER-CABOT        ELECTRIC        CO, 

THE,   126  Amory  St..  Boston.  Mass. 
International  X-Ray  Corp.,  226  Broadway, 

New  York,  N.  Y. 
KELLOGG   SWITCHBOARD  ft   SUPPLY 
CO..  Adams  ft  Aberdeen  Sts.,  Chicago. 
III.     (See  display  advertisement  on  page 
1JST.) 
Lelch  Electric  Co.,  Genoa.  111. 
Monarch  Telephone  Mfg.  Co..  Fort  Dodge 

Premier  Electric  Co..  3800-1810  Ravens- 
wood  Ave..  Chicago.  HI. 

Stanley  ft  Patterson.  14  Hubert  St.,  New 
York,  N.  Y.    "DeYeau  " 

Stoddard  Telephone  Construction  Co.. 
The.  Monroe.  Mich. 

9  iromb  erg -Carlson  Telephone  Mfg.  Co., 
1060  University  Ave..  Rochester.  N.  Y. 

GENERATORS,  MAGNETO,  TESTING. 
—Generators  whose  field  Is  supplied  by  a 


GENERATORS 
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permanent  magnet.  They  are  used  (or 
testing  the  continuity  of  circuits  or  the 
Quality  of  insulation.  They  may  be  either 
d-e.  or  a-c.  machines,  and  are  usually  hand 
driven  through  gearing-  They  are  light 
enough  to  be  easily  carried  about.  For  the 
complete  testing  outfits  see  Testing  sets, 
portable  (magneto  and  bell  type) ;  also 
Testing  seta,  portable 
telephone  type). 


Chica 


..  111. 


_  j   Telephone   Supply   Co..   1142-1228 
W.   Beardsley  Ave.,   Elkhart,   Ind. 

Fidelity    Electric    Co.,    331    N.    Arch    St., 
Lancaster,  Pa. 

HOLTZER-CABOT        ELECTRIC        CO.. 
THE,  125  Amory  St.,  Boston.  Mass. 

Stanley  4  Patterson,  34  Hubert  St..  New 
York.  N.  T.      "DeVeau." 

Strom  berg -Carlson    Telephone     Mfg.    Co., 
1050  University  Ave..  Rochester.  N.  Y. 

GENERATORS,  MOTOR.— These  are  mo- 
tor-driven generators,  usually  mounted  on 
a  single  bedplate.  They  are  commonly 
called  motor  -generators  or  motor-generator 
sets.     See  Mo  tor -generators. 

GENERATORS,  PARALLEL  OPERA- 
TION OF— A  connection  of  generators  In 
parallel  for  the  purpose  of  getting  a  com- 
bined output  greater  than  that  from  one 
machine  alone.  The  usual  types  of  gen- 
erators that  are  operated  in  parallel  are  (1) 
compound  wound  d-c.  generators  and  (2) 
alternators  (a-c.  generators). 

In  the  parallel  operation  of  compound 
generators,  machines  of  similar  character- 
istics are  desired;  they  must  have  like 
polarities  joined  together  and  develop  ap- 
proximately equal  Internal  voltages.  The 
brushes  of  the  separate  machines  on  the 
aide  of  the  series  windings  must  be  Joined 
together  through  a  low -resistance  conduc- 
tor called  an  equaliser)  In  order  to  give 
stable  operation.  The  division  of  the  load 
among  the  several  machines  in  parallel  la 
governed  by  the  shunt  excitation. 

In    the    parallel    operation    of   alternator: 
the     voltages     must     be     approximately     |] 
phase   with   respect    to   the   load    and    their 
frequencies  must  be  Identical.     Inequalities 
of  the  voltages  cause  circulating   curre    ' 
which    tend    to    boost    the    lower    vol- 
machines  and  reduce  the  higher  ones. 
tendency    to    vary    In     frequency    prod 
synchronizing  currents  which  give  powe.    .. 
the   slower   running   machines    and    take   It 
from  the  faster  ones,  thus  tending  to  equal- 
ise   the   speeds.      The    division    of   the   load 
among  the  several  alternators  is  controlled 
by    adjusting    the    governors   of    the    prime 
movers   So    as   to  give    more    power   to   tht 
lighter  loaded  or  less  power  to  the  heavier 
loaded  machines.      The  process  of  connect- 
ing-   a-c.    generators     in    parallel    Is    called 
"synchronizing,"  which  see. 

GENERATORS,  SPECIAL  AND  MIS. 
CELLANEOUS.  —  Generators  are  oftei 
made  to  meet  special  operating  condition! 
or  voltages  and  for  miscellaneous  applica- 
tions not  listed  above.  Some  of  the  appli- 
cations  are    for    rather    special    apparatus 


high  frequency 


■    operating 


or  for  dust  pre- 
sent plants,  etc., 


where  a  high  voltage  d-c. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

American  Radio  &  Research  Corp.,  21 
Park  Row,  New  York,  N.  Y. 

Atlas  Powder  Co.,  140  N.  Broad  St.,  Phil- 
adelphia, Pa.     (blasting) 

AUTOMATIC     ELECTRICAL     DEVICES 


CO. 


(1-122     " 


3rd 


Boston  Armature  Works.  77  Washington 
St..  N.,  Huston.  Mass. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie,  Pa. 

Buahneil  Mfg.  Co.,  2S26  Telegraph  Ave., 
Berkley.  Cal. 

Canadian  Crocker-Wheeler  Co.,  Ltd.,  St. 
Catharines.  Out.,  Can. 

Canadian  Qeneral  Electric  Co..  Ltd..  212 
King  St.,  W„  Toronto.  Ont..  Can. 

Carle  ton  Co.,  The,  170  Summer  St.,  Bos- 
ton, Mass. 

Central  Scientific  Co.,  400  E.  Ohio  St.. 
Chicago.  III.     (demonstration) 

Chandeysson  Electric  Co..  4092  Bingham 
Ave.,   St.   Louis,  Mo. 


Comet     Electric    Co.,    The,    1237-1241    St. 

Paul  St..  Indianapolis,  Ind.     "Comet." 
Electric    Tachometer    Corp..    The,    310    N. 

11th  St.,  Philadelphia.  Pa.     "Tetco." 
KHERSON  ELECTRIC  MFG.  CO.,  THE. 

2012-2032   Washington    Ave.,    St.    Louis, 

Mo. 
Great   Lakes   Electric   Mfg.    Co..    11-17    S. 

Deaplalnes  St..  Chicago,  III. 
HOLTZER-  CABOT        ELECTRIC        CO., 

THE.  125  Amory  St..  Boston,  Mass. 
Ideal   Electric    &    Mfg.    Co..    The.    153    E. 

Gth  St.,  Mansfield,  Ohio.    "Ideal." 

&  York  St..  Cincinnati,  Ohio. 
KELLOGG   SWITCHHOARD   &   SUPPLY 
CO.,   Adams  &  Aberdeen  Sts..   Chicago, 
111      (See  display  advertisement  on  page 
1327.) 
Kilbourne  &  Clark  Mfg.  Co.,  3461  E.  Mar- 
ginal Way,  Seattle,  Waah.     "K  &  C-" 
Kura  &  Root,  Applet  on,  Wis. 
Marble-Card      Electric      Co.,      Gladstone 

Mich. 
MASTER  ELECTRIC  CO..  THE.  400  Ba- 
con St.,  Dayton.   Ohio.     "Master." 
MILLER  6  PARDEE.  INC..  G2G  W.  Jack- 
son Blvd.,  Chicago.  Til. 
PEERLESS     ELECTRIC     CO..     Warren, 
Ohio.     "Peerless."      (See  display  adver- 
tisement on  page  1308.) 
BOBBINS  &  MYERS  CO..  THE.  Lagonda 
Ave.     &     Leah     St.,     Springfield.     Ohio. 
-       "R  &  M." 
Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  &  Argo  Park.  Rochester, 
N.  Y. 
ROTH  BROS.  &  CO..  1400  W.  Adams  St., 

Chicago,  111.     "Rothmotors." 
Shedd   Electric  Co..    Inc..    Clay  &    Locust 

Aves..  Roselle  Park.  N.  J. 
SPRAGUE       ELECTRIC      WORKS       OF 
GENERAL  ELECTRIC  CO..  627-531  W. 
34th  St..  New  York.  N.  Y.     (See  display 
advertisement  on   pages   1300-1307.) 
Standard    Electric    Machinery   Co..    Balti- 
more,  Md.      "Standard-Bnltlmore." 
Sturtevant  Co..   B.    F..   Damon   St.,    Hyde 

Park,   Boston.  Mass. 
Voltamp     Electric    Mfg.     Co.,     407-408     N. 
Paca   St.,    Baltimore.   Md.      ('Voltamp" 
miniature  and  toy.) 
Wlliey-Wray  Electric  Co.,  118  W.  3rd  St.. 

Cincinnati.  Ohio.  "Superior." 
GENERATORS,  WELDING  -D-c.  gen- 
erators specially  designed  for  supplying 
power  for  electric  arc  welding.  They  may 
maintain  an  a  proximately  constant  volt 
age  at  their  terminals,  or  a  nearly  conatar 
current  through  the  circuit,  or  appro* 
mately  constant  power  In  the  arc.  Th 
control' Is  obtained  by  inherent  character 
Istlcs  of  design,  with  or  without  external 
regulating-  devices.  They  are  I  " 
mounted  on  trucks  so  as  to  be  easily  moved 
to  the  work,  and  are  frequently  made  up 
as  motor- generator  seta  with  an  Induction 
motor,  either  single,  two  or  three  phase. 
or  a  d-c.  motor  to  drive  the  generator  or 

Manufacturer*: 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton,  Ont..  Can 
"Weatlnghouse." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Generators  for  electric 
arc  welding,  which  can  be  furnished 
for  drive  by  any  suitable  electric 
tor  engine  or  belt.  Made  up  as  single 
operator     and     multl- operator     equip. 


.■elder 


:.     foi 


Adv. 


Lakes   Electric   Mfg.    Co.,    11-17    S. 

Deaplalnes  St.,  Chicago,  III. 

jBiitz  St  Lelst  Electric  Co..  Western  Ave. 
&  York  St..  Cincinnati.  Ohio. 

Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada, Ltd..  45  Niagara  St..  Toronto. 
Ont.,  Can. 

Quasl-Arc  Weldtrode  Co.,  Inc..  Atlantic 
Ave.  &  Warwick  St..  Brooklyn.  N.  Y. 

ROTH  BROS.  &  CO..  1400  W.  Adams  St., 
Chicago.  111.     "Rothmotors." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.      "  Standard-Baltimore." 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park.   Boston,  Mass. 

WESTINOHOUSB  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-141)2.) 
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Arc." 

GEN  EROMETER.— Trade  name  for  auto- 
mobile generator  testers  manufactured  by 
Paul  G.  Niehoff  &  Co..  Inc.,  232-243  E. 
Ohio  St..  Chicago.  III. 

GENTRY.— Trade  name  for  electric  vi- 
brator manufactured  by  the  Shelton  Elec- 
tric Co.,  16  E.  42nd  St.,  New  York,  N.  Y. 

GENUINE  WASHINGTON  SLATE  CO.— 
Slatlngton.  Pa.  Manufacturer  of  slate  for 
electrical     purposes.       Quarry,     Berllnaville, 


GEO  METRIC— Trade  name  for  screw 
cutting  tools  and  machines  manufactured 
by  the  Geometric  Tool  Co..  Blake  A  Valley 
Sts..  New  Haven,  Conn. 

GEOMETRIC  TOOL  CO..  THE — Blake  ft 
Valley  Sts.,  New  Haven,  Conn.  Manufac- 
of  screw  cutting  tool* 


1895. 
manager. 


:retary,    Thomas  H. 

George   A.   Denison. 

Branch  office  and  warehouse,  827  W.  Wash- 
ington Blvd..  Chicago,  111.  Sales  repre- 
sentatives, Charles  A.  Btrelinger  Co., 
Detroit,  Mich.:  Tool  Equipment  Co..  San 
Francisco,  Cal.;  Blackman-HIll  McKee  Ma- 


shine 


Co- 


Mo.; 


Nat 


Supply  Co.,  Toledo,  Ohio;  W.  M.  Pattlson 
Supply  Co..  Cleveland,  Ohio;  Root.  Neal  ft 
Co..  Buffalo,  N.  Y.;  F.  E.  Satterlee  Co., 
Minneapolis,  Minn.;  Somers,  Fitter  4  Todd 
Co.,  Pittsburgh,  Pa. ;  Vandyck  Churchill 
Co.,  New  York  and  Philadelphia.  Pa.;  Von- 
negut  Machinery  Co.,  Indianapolis,  Ind.; 
C.  H.  Wood  Co.,  Syracuse,  N.  Y.:  Canadian 
Fairbanks -Morse  Co..  Ltd..  Man..  Sas- 
katchewan and  Alberta;  A.  R.  Williams 
Machinery  Co.,  Ltd.,  Toronto.  'Winnipeg 
~       Tohn    (N.   II.);   Williams  ft   Wilson 


Ltd.,    Mor 


,   Que.,   Can. 


electrli 


GEOPHONE — A  type  of  aound  detector, 
ther  mechanical  or  electrical,  which  is 
tea  to  magnify  earth  vibrations .  The 
?al  kind  employs  a  very  sensitive 
hone  cell  or  telephone  transmitter, 
which  la  placed  on  or  In  the  earth  region 
which  is  to  be  studied.  Very  small  vibra- 
tions or  jars  in  the  ground  are  magnified 
so  as  to  be  easily  heard.  The  character  of 
the  sound  gives  much  information,  which 
the  experience  of  the  observer  can  inter- 
pret.    By  having   two  geophones   in    differ- 


ing the  World  "War  for  the  detection  of 
mining  operations,  and  Is  used  In  mine  res- 
cue work.  Leaking  pipes  underground  are 
also  explored  with  success. 

GEOPHONE.— Trade  name  for  telephonic 
detector  for  mine  and  other  underground 
sounds,  made  by  the  Globe  Phone  Mfg.  Co., 
Reading,  Mass. 

GEORGIA  CREOSOTINQ  CO.— Louisville, 
Ky.  Producer  of  creosoted  poles,  posts,  ties 
and  underground  conduit.  Main  office.  401 
W.  Main  St..  Louisville.  Ky.  Branch  office, 
Bogalusa.  La.  Plants,  Manvllle.  N.  J.; 
Pater  son.  N.  J.;  Rome.  N.  Y.:  Toledo, 
Ohio;  Indianapolis,  Ind.;  Bloomington,  Ind.; 
Russell.  Ky.;  Marlon.  111.;  Kansas  City, 
Mo.:  Springfield.  Mo.;  Hugo.  Okla.;  Shreve- 
port.  La.;  Derldder.  La.;  Bogalusa,  La.; 
Brunswick,  Ga.;  Trenton,  Ont..  Can. 

GEORGIA  INDEPENDENT  TELE. 
PHONE  ASSOCIATION.— President.  R.  S. 
Stewart,  Thomasvllle,  Ga. ;  secretary,  treas- 
urer, J.  R.  Nunnally,  Monroe.  Ga. 

GERDES  *  CO.,  INC.— SO  Church  St.. 
New  York,  N.  Y.  Manufacturer  of  rawhide 
pinions.. 

GERMAN   SILVER This   alloy   of   nickel 

and  copper,  which  formerly  was  known  as 
German  silver,  Is  now  more  commonly 
called  nickel  silver.    See  Nickel  silver. 

GETZ  POWER  WASHER  CO.— Morton. 
III.  Manufacturer  of  electric  washing  ma- 
chines. Business  established  1913.  Pres- 
ident, John  Getz,  Sr. :  vice-president,  A.  L. 
Kltselman;  secretary,  J.  A.  Gets;  treasurer, 
E.  C.  Getx. 

GEUDER,  PAESCHE  A  FREV  CO— Mil- 
waukee, Wis.  Manufacturer  of  sheet  metal 
parts  and  stampings.  President.  Charles 
A.  Paeschke;  secretary  and  treasurer.  F. 
J.    Frey.      Main    office,    1406-1766    St.    Paul 
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Ave.,  Milwaukee.  Wis.  Branch  offices.  852- 
1GI  W.  Ohio  St..  Chicago.  HI.  District  of- 
fices. 529  Odd  Fellows  Bldg„  St.  Louis,  Mo.: 
HI*  Dime  Bank  Bids..  Detroit,  Mich. 

GEYSER.— Trade  name  lor  electric  water 
heaters  manufactured  by  the  National 
Electric  Water  Heater  Corp.,  Times  Bldg., 
New  York,  N.  T. 

GEYSER  ELECTRIC  CO.— E  008  -18  Bloom  - 
Ingdale  Ave..  Chicago,  til.  Manufacturer  of 
electric  washing  machines.  President,  P. 
Junkersf  eld :  vice-president  and  genera] 
manager.  C.  W.  Malcolm:  secretary  and 
treasurer.  R.  E.  Schreiber.  Branch  office, 
Geyser  Electric  Washing  Machine  Co..  Inc., 
1270  Broadway.  New  York,  N.  Y. 

G.  I. — Trade  name  for  Incandescent  lamps 
manufactured  by  the  General  Incandescent 
Lamp  Division,  National  Lamp  Works  of 
General  Electric  Co..  Cleveland.  Ohio. 

GIANT.— Trade  name  for  electrothera- 
peutlc  lamp  manufactured  by  the  Frank  S. 
Beta  Co.,  Hoffman   St.,  Hammond,  Ind. 

GIANT. — Trade  name  for  oil,  gas.  gaso- 
line and  steam  engines  manufactured  by 
the  Chicago  Pneumatic  Tool  Co..  6  E.  44th 
St..  New  York.  N.  Y. 

GIANT.— Trade  name  for  dry  batteries 
manufactured  by  the  Delta  Electric  Co.. 
Marion.  Ind. 

GIANT.— Trade  name  for  telegraph  sets 
and  sounders  manufactured  by  the  Manhat- 
tan Electrical  Supply  Co.,  Inc.,  IT  Park  PI.. 
New  York.  N.  T. 

GIANT.— Trade  name  for  belt  lacing 
manufactured  by  the  Charles  A.  Schleren 
Co..  30-38  Ferry  St.,  New  York,  N.  Y. 

GIANT  HAN Dl- VISE.— Trade  name  for 
hand  vise  manufactured  by  the  Newman 
Mfg.  Co.,  717-21  Sycamore  St.,  Cincinnati, 
Ohio.  , 

GIANT  IMPROVED.— Trade  name  for 
motor-driven  lee  cream  freezers  manufac- 
tured by  Henry  G.  Lange,  162  N.  May  St., 
Chicago,  HI. 

GIANT  REFLEX.— Trade  name  for  spark 
plugs  manufactured  by  the  Reflex  Ignition 
Co..  1088-2088  W.  106th  St.,  Cleveland.  Ohio. 

GIBB  INSTRUMENT  CO.— 348  E.  Palmer 
Ave..  Detroit.  Mich.  Manufacturer  of  elec- 
tric welders,  engravers  and  pyrometers. 
Business  established  IBIS.  President.  W. 
H.    Glbb:    secretary    and    treasurer.    J.    B. 

GIBBS.— Trade  name  for  trailer  and  train 
Jumpers  manufactured  by  the  Loeffelholz 
Co..  17-188  Clinton  St..  Milwaukee.  Wis. 

Gl  BR  ALTAR.— Trade  name  for  Insulating 
tape  manufactured  by  the  M.  W.  Dunton 
Co.,  Providence,  B.  I. 

GIBBON  CO.,  H.  B.— 88  Park  PI..  New 
York.  N.  Y.  Manufacturer  of  electric  heat- 
ers and  drink  mixers.  President.  Bliss  B. 
Johnson;  vice-president,  C.  It.  Johnson: 
secretary.  Charles  B.  Whipple;  treasurer, 
P.  H.  Brlcklemaler. 

GICO. — Trade  name  for  Incandescent 
lamps  manufactured  by  the  General  Illumi- 
nating Co..  5317-5321  21st  Ave.,  Brooklyn. 
N.  Y. 

GIESE  ART  METAL  WORKS.— 1414  Ger- 
mantown  Ave..  Philadelphia,  Pa.  Manu- 
facturers of  lighting  fixtures. 

GIFFORD-WOOD  CO. —  Hudson.  N.  Y. 
Manufacturer  of  conveying  machinery. 
Main  office,  Hudson.  N.  Y.  Branch  offices. 
New  York,  N.  Y.;  666  Washington  Blvd., 
Chicago,  m.;  Buffalo.  N.  Y.;  Boston,  Mass.; 
Philadelphia,  Pa. 

GILBERT.— Work  must  be  done  In  mov- 
ing a  unit  magnet  pole  once  around  a  mag- 
netic circuit  against  the  magnetic  field. 
When  the  work  so  expended  Is  one  erg.  the 
difference  of  magnetic  potential  (or  mag1 
netomotlve  force)  Is  one  unit.  The  name 
often  used  for  this  unit  Is  the  gilbert.  The 
gilbert  may  alio  be  defined  as  the  mag- 
netomotive force  produced  by  a  current  of 
10/4  v  amperes  In  a  coll  of  one  turn.  The 
unit  of  magnetising  force  It  the  gilbert  per 
centimeter. 

GILBERT  CO.,  THE  A.  C— Blatchley 
Ave.,  New  Haven.  Conn.  Manufacturer  of 
radio  apparatus,  electric  toys,  fans,  motors, 
vibrators,  egg  beaters  and  other  labor-sav- 
ing devices.  President,  treasurer  and  gen- 
eral manager.  A.  C.  Gilbert:  secretary,  A. 
B.  Ailing;  sales  manager.  J.  E.  McCrady. 
Main  office  and  factory.  New  Haven.  Conn. 
Branch  offices.  100  6th  Ave.,  New  York. 
N.  Y.;  Til  North  American  Bldg..  Chicago, 
DL;  Bit  Postal  Telegraph  Bldg.,  San  Fran- 


cisco, Cal.;  A.  C.  Gilbert- Men  ales  Co..  Ltd.. 
Toronto.  Ont„  Can. 

GILBERT  ELECTRIC  SHADE  CO.— 101 
Warren  St.,  New  York,  N.  Y.  Manufac- 
turer of  lighting  reflectors  and  Illuminating 
glassware. 

GILBERT-GRANT  CO.,  THE.— Grand 
Central  Terminal,  New  York,  N.  Y.  Manu- 
facturer of  electric  cranes,  hoists  and 
winches.  Business  established  1914.  Pres- 
ident, Stuart  Wilder:  vice-president,  J.  G. 
Cllne;  secretary  and  treasurer,  C.  H.  B. 
Chapln.    Factory,  Plalnfleld,  N.  J. 

GILBERT  SUPPLY  CO.— Lock  Box  No. 
2.  Independence.  Iowa.  Manufacturer  of 
electric  retouchers  for  photographic  studios. 
Business  established  1917.     President,  C,  H. 

manager,  A.  G.  Rlgby. 

GILBERT,  WILLIAM.— An  English 
physician  and  physicist  (born  at  Colchester, 
1644.  died  1608  in  London),  who  was  termed 
the  "father  of  magnetic  philosophy."  He 
was  educated  at  Colchester  school  and  In 
1668  he  entered  St.  Johns'  College  at  Cam- 
bridge. After  taking  the  degrees  of  B.  A. 
and  M.  A.,  he  was  graduated  with  the  de- 
gree M.  D.  In  1569.  In  which  year  he  was 
elected  senior  fellow  of  his  college.  Gil- 
bert's fame  rests  on  the  discoveries  which 
he  made  In  electricity  and  magnetism  and 
which  he  tersely  recorded  In  his  works  on 
the  magnet,  "De  Magnete.  Magnetlclsque 
Corporlbus,  et  de  Magno  Magnete  Tellure." 
published  In  London  In  1600.  This  work 
contains  an  account  of  the  author's  experi- 
ments on  magnets  and  magnetic  bodies  and 
on  electrical  attractions,  and  also  his  great 
conception  that  the  earth  Is  nothing  but  a 
larjre  magnet,  and  that  it  Is  this  which  ex- 
plains not  only  the  north  and  south  direc- 
tion of  the  magnetic  needle,  but  also  Its 
Inclination  If  free  to  swing  on  a  horizontal 
axis.  To  commemorate  his  early  magnetic 
discoveries,  the  unit  of  magnetomotive 
force  is  called  the  gilbert. 

GILBERT,  WILLIS  H.— 710  Conway 
Bldg..  Chicago,  Dl.  Producer  of  white  cedar 
poles.  Business  established  1918.  Sales 
representatives.  National  Electric  Sumily 
Co..  Washington,  D.  C;  L.  Thomas  Nlblo. 
Box  403,  Philadelphia.  Pa.:  Carter  Elec- 
tric Co.,  Atlanta.  Ga.:  Mathews  Electric 
Supply  Co.,  Birmingham.  Ala.:  Elec- 
trical Supply  Co.,  836  Camp  St..  New 
Orleans.  La.;  Perry-Mann  Electric  Co..  Co- 
lumbia. S.  C;  Erner  Electric  Co.,  Cleveland, 
Ohio. 

GILDING— The  act  of  depositing  a  layer 
of  gold  by  electroplating,  the  current  pass- 
ing from  an  electrode  of  gold  through  a 
hath  of  gold  cyanide  In  which  the  articles 
to  be  plated  are  suspended.  The  term  Is 
also  used  to  designate  the  application  of 
gold  leaf  or  powder  by  hand. 

GILFILLAN    BROS.,    INC Lns   Angeles, 

Cal,  Manufacturer  of  portable  electric 
tools,  automobile  snotTlghts  and  contact  and 
snarking  points.  Main  office.  2174  W.  6th 
St..  Los  Angeles.  Cal.  Branch  o  Rices. 
Kansas  Clly.  Mo.:  Atlanta,  Ga.r  226  W. 
57th  St.,  New  York,  N.  Y. 

GILL.— Trade  name  for  standard  tele- 
graph and  telephone  line  automatic  call 
selector  manufactured  bv  the  Hall  Switch 
ft   Signal  Co.,  Garwood,  N.  J. 

GILL  BROS.  CO.— Steuben  vllle,  Ohio. 
Manufacturer  of  Illuminating  glass  ware. 
President,  J.  W.  GUI:  vice- president.  John 
Beiswanger:  secretary  and  treasurer.  D.  R. 
Rooke.  Main  office.  0*7  Franklin  Ave.. 
Steubenvllle.  Ohio.  Branch  offices,  200  6th 
Ave..  New  York.  N.  Y.:  700  Mailers  Bldg.. 
Chicago,  III.;  21  N.  Liberty  St..  Baltimore, 
Md. 

GILL  GLASS  CO..  INC.— Philadelphia.  Pa. 
Manufacturer  of  illuminating  glaasware. 
President  and  general  manager.  Francis 
D.  Gill;  vice-president.  M.  A.  Gill;  secretary 
and  treasurer,  G.  A.  Gill.  Main  office,  Am- 
ber ft  Venango  Sis.,  Philadelphia,  Pa. 
Branch  office.  200  6th  Ave.,  New  York,  N.  Y. 
Sales  representatives.  C.  G.  Justice,  1123 
Peachtree  St..  Atlanta.  Ga.:  Ira  A.  Jones 
Co.,  17  N.  Wabash  Ave..  Chicago.  III.;  R, 
R.  Bau.  308  Rlatto  Bldg..  San  Francisco. 
Cal.:  H.  S.  Bokee.  122  W.  Baltimore  St.. 
Baltimore.  Md.:  H.  Alex  Hlbbard,  Century 
Bldg..  Denver.  Colo. 

GILLESPIE.— Trade  name  for  motors 
manufactured  by  the  Glllesple-Eden  Corp., 
7  Dey  St.,  New  York.  N.  Y. 

OILLESPIE-EDEN  CORP.— New  York. 
N.  Y.  Manufacturer  of  electric  washing 
machines,  extractors  and  motors.     Business 


established  1910.  President  Thomas  H. 
Gillespie;  vice-presidents,  Harry  G.  Seaber 
and  E.  L.  Bergland;  secretary,  F.  J.  Nash; 
treasurer,  H.  S.  Hart;  sales  manager,  R.  T. 
Merrick.  Main  office.  7  Dey  St.,  New  York, 
N.  Y.  Factories,  Alton.  111.;  Lowell,  Mass.; 
Patterson,  N.  J.  Branch  offices.  St.  Louis, 
Mo,;  Denver,  Colo.;  San  Francisco,  Cal.; 
Toronto,  Ont.,  Can. 

GILLESPIE. EDEN  CORP.,  LTD.,  THE. 
—266  King  St.,  W..  Toronto,  Ont.,  Can. 
Manufacturer  of  electric  washing  machines. 
Sales  representative.  Great  Western  Elec- 
tric Co.,  Winnipeg.   Man.,  Can. 

GILLETTE  CLIPPING  MACHINE  CO.— 
129-31  W.  31st  St.  New  York,  N.  Y. 
Manufacturer  of  electric  clipping,  grooming 
and  shearing  machines  for  domestic  ani- 
mals. Business  established  1891.  Presi- 
dent, King  C.  Gillette:  secretary  and  gen- 
eral manager,  Harold  Lcth;  treasurer,  V. 
H.  Banning. 

GILLETTE  ELECTRIC  CLOCK  CO.— 728 
Buckingham  PL,  Chicago,  Til.  Manufac- 
turer of  electric  clocks.  Business  estab- 
lished 1913.    Proprietor,  H.  Gillette. 

GILLETTE-VIBBER  CO.,  THE. —  New 
London,  Conn.  Manufacturer  of  conduit 
fittings.  Business  established  1904.  Presi- 
dent and  general  manager,  W.  H.  Vlbber; 
secretary  and  treasurer,  C.  Royce  Boss. 
Sales  representative.  M.  B.  Austin  ft  Co., 
700  Jackson  Blvd..  Chicago,  HI. 

GILLINDER  ft  SONS,  INC.— Tacony  St., 
Philadelphia,  Pa.  Manufacturer  of  Illu- 
minating glaasware.  Business  established 
1861.  President,  E.  A.  Glllinder;  secretary 
and  treasurer.  George  A.  Steele. 

GILLINDER  BROS— Port  Jervls.  N.  Y, 
Manufacturers  of  Illuminating  glassware. 
Partnership,  William  T.  Glllinder,  Edwin 
B.  Glllinder  and  James  Glllinder. 

Gil. LIS  ft  QEOGHEGAN— 637-539  W. 
Broadway.  New  York,  N.  Y.  Manufactur- 
ers of  telescopic  hoists.  Business  estab- 
lished 1B66.  Branch  office,  Sherbrooke, 
Que.,  Can. 

GILSONITE.— Trade  name  for  insulating 
compounds  manufactured  by  the  Barber 
Asphalt  Paving  Co.,  Land  Title  Bldg., 
Philadelphia,  Pa. 

Gl  LT  EDGE.— Trade  name  for  square 
flax  packing  manufactured  by  the  General 
Asbestos  &  Rubber  Co..  27  Cumberland  St, 
Charleston,  8.  C. 

GIMCO.— Trade  name  for  pipe  covering 
manufactured  by  the  General  Insulating  & 
Mfg.  Co.,  St.   Louis.  Mo. 

GIMLET.— A  screw-pointed  tool  with  a 
small  handle  at  the  other  end  used  to  bore 
small  holes  in  wood.  They  are  sometimes 
ised  In  bell  wiring  and  li 


drill  a 


Pa. 


GIRDER   CLAMPS.— See  Clamps,   bean. 

QIROD.— Trade  name  for  electric  steel 
furnace  imported  by  C.  W.  I.eavltt  ft  Co., 
20  Church  St.,  New  York,  N.  Y. 

GIROD  FURNACE.— An  electric  furnace 
of  the  combined  are -resistance  type,  used 
chiefly  In  the  production  of  steel  and  atee; 
alloys.  One  electroda  is  built  Into  the 
hearth  of  the  furnace. 

G1RTANNER  ENGINEERING  CORP., 
THE.— 1400  Broadway,  New  York.  N.  Y. 
Manufacturer  of  coal  and  ash  handling 
equipment 

GISHOLT  MACHINE  CO.— Madison.  Wis. 
Manufacturer  of  electric  clocks,  drills, 
lathes  etc  Business  established  18  BE. 
President  and  general  manager,  C.  A.  John- 
son: vice-president  H.  S.  Johnson:  secre- 
tary G  E.  Gernon;  treasurer,  M.  I.  John- 
son- sales  manager.  Ellis  F.  Muther.  Main 
office,  1241  E.  Washington  Ave.,  Madison, 
Wis,  Factories.  Madison,  Wis.,  and  War- 
ren. Pa.  Branch  office.  30  Church  St..  New 
York,  N.  Y. 

GITS  BROS.  MFG.  CO.— 1901  S.  Kll- 
hourne  Ave  Chicago.  111.  Manufacturer 
of  oil  cups.  '  Partnership.  A.  H.  Gits  and 
R.   J.   Gits. 

G.K— Trade  name  for  battery  sealing 
compound  manufactured  by  the  Atlas  Min- 
eral Products  Co.,  Mertztown,  Pa. 

GLACIER.— Trade  name  for  electric 
household  refrigerators  manufactured  by 
the  Glacier  Machine  Mfg.  Co.,  65-57  E. 
Lake  St.,  Chicago,  111. 
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GLASSWARE 


□  LACIER     MACHINE     MFG.    CO 66-67 

E,  Lake  St..  Chicago.  111.    Manufacture 
electric  household  refrigerators. 

GLADIATOR.— Trorie  name'  for  Ignition 
timer  and  generators  manufactured  by  the 
Gladiator  Mfg.  Co.,  Auburn,  Ind. 

GLADIATOR  MFG.  CO.— Auburn,  Ind. 
Manufacturer  of  Ignition  tlmera  and  gen- 
erators. Business  established  1920.  Prea- 
1.  J.  D.  Casey;  secretory  and  treasurer, 


Insulating  material.  It  has  a  high  dielectric 
strength  varying  Trom  5900  to  11S0O  volts 
per  mm.  Its  resistivity  Is  from  10"  to  10" 
ohm-cm.  at  ordinary  temperatures  but  de- 
creases very  fast  with  an  Increase  in  tem- 
perature. Olaas  la  composed  principally  ol 
silica,  its  silica  content  varying  from  GO  tc 
T6%  of  the  total.  Soda,  potash,  lead  oxide 
and  lime  are  also  contained  In  varying  pro- 
portions. Olaas  may  be  made  Into  many 
forms  and  Is  used  extensively  In  the  lamp, 
lighting  glassware,  telegraph  and  telephone, 
and  other  branches  of  the  electrlcul  Indua- 
IT?1  ^ii.,B_y.ery_J?r.,ttle  snd  rather  unreliable 


nechanleally.  with  _    „,.. 

where  from  1001)  to  10.000  lbs.  per  tq. 
depending  on  its  composition  and  how   It 
has  been  manufactured  and  annealed. 
GLASS' CUTTERS.— See  Cutters,  glass. 
GLASS      INSULATORS.— See     Insulators, 

GLASS  JARS,— See  Jars,  battery,  glass; 
also  Jure,  hydrometer. 

GLASS     LETTERS.— See     Letters,     sign, 

GLASS,  OPAL.— See  Opal  and  opalescent 

GLASS  REFLECTORS.— See  Reflectors, 
glass,  mirror;  Reflectors,  glass,  opal;  Re- 
flectors, glaaa,  prisms  tic. 

GLASS  SHADES.— See  Shades,  glass, 
plain,  opal,  decorative  or  "art." 

GLASS  SHEETS.  RODS.  TUBES  ETC., 
FOR  ELECTRICAL  PURPOSES.— A  great 
quantity  of  glass  is  used  In  the  electrical 
Industry.  One  of  the  chief  uses  Is  that  Of 
glass  tubing  In  the  manufacture  of  el-ctrle 
lamps.  Other  common  uses  are  thin  plate 
glass  for  lantern  tvpe  fixtures,  glass-type 
condensers,  electro  therapeutic  apparatus 
and  other  scientific  instruments;  also  for 
glass  tube  fuses,  and  battery  separators. 
and  for  special  appnratus  made  an  tor  test- 
ing and  measurements  laboratories.  Also 
see  Jars,  battery,  glass:  Covers,'  battery 
Jar;  Jars,  hydrometer;  Inaulstors,  glass; 
Tubes,  glass,  floor. 

Manufacturers: 

Amerienn  i  Way-Luxfer  Prism  Co.,  1.109 
9.  56th  Court  Cicero,  111. 

Chicago  Eye  Shield  Co.,  £100  Warren 
Ave.,  Chicago.  111. 

Eaeter  Electric  Co.,  The,  827  11th  St., 
Denver,  Colo,     (tubes) 

GLASSINE.— Trade  nsroe  for  Insulating 
paper  manufactured  by  the  Diamond  State 
Fibre  Co..  Bridgeport,  Pa. 

GLASSWARE,  ILLUMINATING.— Glass 
made  up  into  shades,  globes,  reflectors. 
bowls  and  domes  for  use  on  Illuminating 
fixtures  and  appliances.  This  is  a  much 
used  term  or  classification  of  g'ass  accord- 
ing to  use  rather  than  according  to  kind, 
as  many  kinds  of  glass  are  used  In  illu- 
minating glassware.  Some  of  the  principal 
forms  of  Illuminating  glassware  are  as  fol- 

DltTusing  globes  which  completely  sur- 
round the  lamp  are  made  In  various  deco- 
rative Forms,  the  plain  spherical  or  ball 
globe  being  the  most  common,  in  diffusing 
globes  (he  aim  is  to  so  diffuse  the  tight  as 
to  avoid  serious  glare  from  the  light  source 
Inside,  and  yet  absorb  as  little  tight  as  pos- 
sible. White  opal  Is  one  of  the  best  dlf- 
fusers  but  of  rather  high  absorption.  It 
has  been  largely  superseded  by  opal  of  less 
perfect  diffusion  which  absorbs  much  less 
light.  Diffusing  globes  of  pressed,  sand- 
blasted or  blown  glass  known  to  the  trade 
as  CRI  (crystal  rough  Inside)  or  CRO 
(crystal  rough  outside)  are  In  common  use 
and  give  a  certain  degree  of  diffusion  with 
an  absorption  under  20%,  but  have  the  dis- 
advantage that  they  are  very  hard  to  clean 
when  once  the  dirt  Is  rubbed  In.  Diffusing 
globes  of  the  types  described  are  usually 
of  blown  glass.  Another  type  of  diffusing 
globe  Is  of  pressed  plana,  clear  or  crystal, 
with  Irregularities  pressed  Into  the  glass 
whldh  give  some  diffusion.  In  the  Holo- 
phane  type  of  globe,  scientifically  and  accu- 


rately designed 

where 


e  pressed  1nt< 
outer  auriBce.  to  throw  the  light 
is  useful   or  desired  and  also  tc 
airruse  It. 

The  term  shade  applies  to  alt  Illuminating 
glasaware  (except  the  enclosing  globe) 
which  Is  designed  to  go  over  a  lamp  for 
eye  shielding,  rejecting  or  decorative 
poses.  This  Includes  also  reflectors  which 
are  designed  speeinenlly  to  reflect  light  In 
desired  directions.  Three  kinds  of  glass 
reflectors  are  In  common  use:  (1)  opal 
(lectors;  (£>  clear  jrlfss  refiertors  with 
prisma  on  the  outside,  known  as  prismatic 
reflectors:  (3)  mirrored  reflectors  in  which 
mirroring  Is  placed  over  clear  glass. 

Illuminating  glassware  for  use  on  at 
lampa  oomorlses  principally  globes  and 
fractors.  For  ornamental  lighting  on  do'  .. 
town  streets  and  boulevards,  opal  diffusing 
globes  of  various  designs  are  common'y 
used.  For  protecting  magnetite  Or  lumi- 
nous are  lamps  from  the  weather,  clear 
glass  globes  are  generally  used.  A  refrac- 
tor as  used  on  street  lamps  takes  on 
various  forms.  The  oblect  of  the  refractor 
's  to  intercept  light  going  upward  in  direc- 
tions where  It  is  not  useful  and  direct  It  by 
means  of  prisms  Into  the  most  useful  direc- 
tions. It  is  sometimes  placed  Inside  of  a 
globe,  and  sometimes  used  aa  a  substitute 
for  the  globe. 

For  separate  listing  of  the  principal  forms 
of  Illuminating  glassware  see  bowls,  light- 
ing; domes:  globes;  reflectors,  glass:  re- 
fractors: shades,  glass.  The  following 
manufacturers  are  produeera  of  several  or 
all  of  these  forms  of  glassware. 
Manufacturers: 
American   Glass    Specialty   Co.,   Monica, 

Pa, 
Bauman  ft  Loeb.   Inc.,   138  Bowery,  New 

York,  N.  T.     "B.  ft  L." 
Bayley  ft  Sons,  Inc.,  10G  Vnnderveer  St., 

Brooklyn.  N.  T.    "Equallte." 
Bent   Glass  Novelty   Co..   The,    394   Canal 

St.,  New  York.  N.  Y. 
Cambridge  Glass  Co..  Cambridge,  Ohio. 
Chicago     Eye     Shield     Co.,     2800    Warren 

Ave..  Chicago.  III. 
Consolidated  Liamp  A  Glass  Co..  Coraop- 

olls.  Pa. 
Cornlrg  Gins*  Works.  Corning,  N.  Y, 
Dale  Lighting  Fi'ture  Co..  Inc..  107-8  W. 

13th  St..  New  York,  N.  Y. 
Eagle  Mfg.  Co..  Wellsburg.  W.  Vft. 
Edwards  T  isMing  Fixture  Co.,  SO  E.  Lake 

St..  Chicago.  III. 
Electrical  Pro-'uets  Corp.,  1I28-S*  W.  16th 

St.,  Los  Angeles.  Cal. 
Foakett  Co.,  Inc..  The.  Port  Jervls.  N.  Y. 
Friedlander,    Inc..    Onear    O.,    40    Murray 

St.,  New  York,  N.  Y.     "Fredro." 
Gilbert   Eleetrlc   Shade   Co.,   101   Warren 

St..  New  York,  N.  Y. 
Gill    Bros.   Co.,    827    Franklin   Ave.,    Steu- 
ben vi  He,    Ohio.      "Parian,"    "Nu-Acme- 


Oleaaon-Tlebout  Glass  Co.,  99  Commercial 
St.,  Brooklyn,  N.  Y.  '■Celesti  elite,' • 
"Camla,"  "Gletieco."  "Blanco,"  "Poly- 
case,"  "Carrara,"  "Amason,"  -Preeto- 
pal." 

Barter  Mfg.  Co.,  622  S.  Clinton  St.,  Chi- 
cago, ni. 

Hocking     Glass     Co..     Lancaster,     Ohio. 

HOLOPHANE  GLASS  CO..  INC..  THE, 
340  Madison  Ave.,  New  York.  N.  Y. 

Imperial  Glass  Co..  Bellalre,  Ohio.  "Nu- 
art." 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  E718  Euclid 
Ave.,  Cleveland,  O.  Ml 
Ivanhoe  glassware  fo_ 
ornamental  and  home  lighting,  ivtm- 
hoe  glass  Is  made  In  numerous 
textures  as  follows:  Crystal,  clear, 
or  roughed  in  aide  or  outside,  for 
ball  and  pointed  enclosing  globes  and 
shades:  also  enameled  for  commer- 
cial Hunting  units,  auch  aa  the  Ivan- 
hoe Ace  and  Ivanhoe  Keldon  (see 
display  pages  1236-9).  "Genco."  a 
llght-welgbt  but  highly  diffusive  glass. 
for  ball  and  pointed  globes.  "Druid," 
a  heavy-weight  light-density  opal  glass 
with  smooth  surface  and  slight  amber 
tinge,  for  commercial  lighting  reflec- 
tors, bowls  and  shades.  "Sudan,"  a 
heavy-weight  and  heavy-density  white 
opal  glass  of  high  reflecting  power,  es- 

K dally  adapted  for  semi-Indirect 
htlng  bowls  because  the  direct  1'ght 
passing  through  the  glass  is  exception- 
ally well  diffused;  and  for  direct  llght- 


.  i  velvet  surface;  unlighted. 
l  soft,  white  color;  lighted,  It 
le  true  pink  opal  "fire";  Velurla 
In  various  fired  colors,  with  or 


S e m  I  - 1  n a  i rect     Etched     Bowl 


a   beautiful  glass   _   .„ 

semblance  to  old  ivory;  Its  color  is  an 
Integral  part  of  the  glass  and  not 
merely  applied  to  the  surface;  made 
with  etched  or  Roielle  color  decora- 
tions. Decorations  and  coloring  used 
for  Ivanhoe  glassware  are  as  follows: 
Molded  decorations,  made  by  blowing  or 
pressing  In  molds  which  have  the  dec- 
orations cut  Into  them.  These  deco- 
rations stand  out  In  high  relief,  and 
give  a  sharpness  and  accuracy  of  con- 
tour which  resembles  carved  work. 
Etched  decorations,  made  by  etching 
the  surfaces  of  glass  blown  to  chape 
In  smooth  molds,  are  applied  in  two 
ways,  relief  and  engraved.  Relief  etch- 
ings are  made  with  the  design  raised 
above  the  surface  of  th*  bowl.  En- 
graved etchings  are  made  with  the 
design  etched  down  Into  tha  gltira. 
Colors    regularly    supplied    lire    ol    two 

^^         * 
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characters,  fired  and  unfliv;!.  Fired 
colors  are  applied  to  the  glass  and 
then  subjected  to  heat  until  the  color 
burns  Into  and  becomes  part  of  the 
glass;  they  are  permanent.  Un  tired 
colors  are  applied  to  the  glass  and 
allowed  to  harden  at  ordinary  room 
temperature;  these  are  durable  hut 
their  performance  cannot  be  guaran- 
teed. Colored  relief  etchings,  made  by 
coloring  the  decorations  of  relief  etch- 
ings leaving  the  body  of  the  bowl  in 
natural  glaas.  "Rozelle"  Is  the  name 
or  artistic  color  decorations  that  can  be 
applied  to  crystal,  "Velurla"  and  "Ivro" 

Slasaware  by  a  special  proceaa;  Rozeile 
ealgna  have  the  pure  and  permanent 
color  qualities  of  the  best  hand-pnlnted 
work,  but  are  Immeasurably  superior 
to  most  hand  painting;  bowls  and 
shades  with  Rozelle  decorations  are 
very  attractive  when  unlighted.  but 
when  lighted  the  colors  blend  wltb  a 
soft  radiant  color  harmony,  (Also  see 
display  adv.  pages  1266-1269. — Adv. 
Jeanette  Shade  ft  Novelty  Co.,  Jeanctte, 


"Opal." 

Koiiuiuo  Opalescent  Glaas  Co..  Kokomo, 
Ind.  ("Kokomo"  opalescent  sheet 
glaas.) 

Laco-Phllips  Co.,  131  Hudson  St.,  New 
York.    N.    Y.      "Laco-Dalite." 

LIbbey  Glass  Mfg.  Co..  The.  Toledo, 
Ohio. 

LIGHTOL1ER  CO.,  B69-71  Broadway, 
New  York,  N.  Y.    "Ugh toller." 

Lustre  Art  Glass  Co.,  Maspeth,  Long  Is- 
land. N.  Y. 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg.,  Pittsburgh.  I'a.  "Al- 
ba," "Decora,"  "Theblan."  "llotuuc" 

Morgan  ft  Co.,  Brooklyn.  N.  Y. 

National  Lighting  Fixture  Mfg.  Co.,  176- 
1S0  Grand  St.,  New  York.  N   " 


i  Mfg.   Co.,  176- 

',6t>gk 


EMF  ELECTRICAL  YEAR  BOOK 


"X-Ray."     (See  display  advertisement 

Northwood    Co.)   H.,    Sflth  ft  Wetsel    Sts., 

Wheeling-,  W.  Va.     "Luna." 
Opalux   Mfg.    Co..    The,    ZOO   Fifth   Ave., 

New  York,  N.  Y.     "Opalux." 
Pennsylvania    Glass    ft    Mfg.    Co.,    Pitts- 
burgh, Pa. 
Phoenix  Glass  Co.,  Federal  Reserve  Bank 
Bids.,     Pittsburgh.     Pa.       "Fflnnixlite." 
"Phoenix." 
Pittsburgh  Lamp  Brass  ft  Glass  Co.,   807 
Chamber    of    Commerce     Bids;.,     Pitts- 
burgh. Pa.    "Dellca  White,"  "Havana," 
"Pilasbraago,"  ' 'Utopia." 
Plaut    ft    Co..    L.,    434    E.    23rd    St..    New 

York,  N.  Y.     "Beryllte." 
Quexal     Art    Glass    ft    Decorating    Co., 

Brooklyn,  N.  Y. 
Star  Glass  Co..  Star  City,  W.  Va. 
U.   S.   Glass  Co.,   Pittsburgh,   Pa.     "Chat- 
ham," "Colonial."  "Lenox."  "Ultimate." 
Wellington  Class  Co..  Cumberland,  Hd. 
Williamsburg  Flint  Glass  Co.,  280  Boerum 

St.,  New  York,  N.  Y. 
Young.    Inc.,    Lorln   W..    814   E.    40th   St.. 

New  York,  N.  Y.  "Sun  Shell." 
GLAZE.— A  glossy,  smooth,  glasslike, 
transparent  surface  applied  to  high-tension 
porcelain  Insulating  material  for  the  pur- 
pose of  closing  the  pores  of  the  material 
and  making  the  Insulator  waterproof.  The 
glaze  Is  a  mixture  of  clays  that  fusea  Into 
a  glass  at  the  flrlng  temperature  of  the 
porcelain.  A  special  form  of  such  glaze  Is 
applied  to  steel  reflectors,  for  which  It  Is 
more  commonly  called  porcelain  enamel. 

GLAZIER  HEADLIGHT  CORP.— £6-27 
Otsego  St.,  Rochester.  N.  Y.  Manufacturer 
of  automobile  headlights,  signals  and  re- 
flectors. President  and  treasurer.  Frs.nk 
Ocumpaugh;  vice-president,  F.  C.  Kfmmel. 
QLEASON  ft  CO.,  J.  L.— 841  Franklin  St.. 
Boston,  Mass.  Manufacturers  of  mining 
machine  cables,  reels,  plugs,  etc.  . 

QLEASON-TIEBOUT  GLASS  CO.— 
Brooklyn.  N.  Y.  Manufacturer  of  glassware 
for  lighting  fixtures. 
Gleason;  secretary  a 
Tie  bout.  Jr.  Main  office ,  99  Commercial 
Ft.,  Brooklyn.  N.  Y.  Factories,  Brooklyn, 
N.  Y..  ft  Maspeth.  L.  I.,  N.  Y.  Branch  of- 
fices. 200  6th  Ave.,  New  York,  N.  Y.;  I  E. 
Lake  St.,  Chicago,  111. 

GLETI  ECO.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  the  Glea- 
son-Tlebout  Glass  Co.,  99  Commercial  St., 
Brooklyn,  N.  Y. 

GLIDE Trade    n 

belting  manufactured  by  the  Goodyear  _  ._ . 
ft  Rubber  Co.,  1144  E.  Market  St.,  Akron, 
Ohio. 

GLOBE. — Trade   name   for   storage   bat* 
terles.  farm  lighting  and  power  plants  made 
™     *■■      "        —    Broadway, 

GLOBE, — Trade  name  tor  motor-driven 
air  compressors  and  air  compressor  con- 
trollers manufactured  by  the  Globe  Mfg. 
Co..  Battle  Creek,  Mich. 

GLOBE. — Trade  name  for  electric  ranges, 
hot  plates,  griddles  and  irons  manufactured 
by  the  Globe  Stove  ft  Range  Co.,  Kokomo, 
Ind. 


Parkeraburg, 

GLOBE.— Trade  name  for  leather  belting 
manufactured  by  the  Schwarta  Belting  Co., 
74-78  Hurray  St.,  New  York,  N.  Y. 

GLOBE    CHEMICAL    CO 727    Rldgeway 

Ave.,  Cincinnati,  Ohio.  Manufacturer  of 
brazing,  battery  sealing,  coloring  and  frost- 
ing compounds  and  other  chemicals  and 
chemical  supplies.  Business  established 
1889.  President  and  general  manager,  F. 
C.  Grote.    Factory.  St.  Bernard,  Ohio. 

GLOBE  CLEANING  BRUSHES.  — See 
Brushes  for  globe  cleaning. 

GLOBE  ELECTRIC  CO— 0140  Stony  Is- 
land Ave.,  Chicago,  HI.  Manufacturer  of 
motors,  electric  ventilating  fans  and  blow- 
era,  grinders,  buffers,  etc.  Business  estab- 
lished    1006.       George     Parradee,     general 


farm  lighting  and  power  plants.  Business 
established  1912.  President,  John  1.  Beggs; 
vice-president,  J.  H.  Gughe:  secretary  and 

,   c   q_  Wmnr|-..  general  manager, 

'-,  Jr.;  a.   M.   Gardner.     Main 


office  and  factory,  968  Broadway,  Milwau- 
kee. Wis.  Branch  offices,  26  Cleveland 
Place.  New  York,  N.  Y.;  (026  Center  St., 
Pittsburgh,  Pa. 

GLOBE  HOLDERS.— See  Holders,  shade, 
globe  and  reflector. 

GLOBE  IRON  ROOFING  4  CORRUGAT. 
ING  CO.— Cincinnati,  Ohio.  Manufacturer 
of  iron  sheets  for  electrical  purposes,  lead 
washers,  eta.  Rolling  mill  and  corrugating 
works,  Newport,  Ky. 

GLOBE  MFG.  CO.— Battle  Creek,  Mich. 
Manufacturer  of  electric  pumps,  air  com- 
pressors and  air  compressor  controllers. 
Business  established  1833.  General  man- 
ager and  proprietor,  Dr.  H.  M.  Dunlap: 
secretary.  R.  S.  Dunlap;  treasurer,  Nenna 
B.  Dunlap. 

GLOBE  MFO.  CO.— Perry.  Iowa.  Manu- 
facturer of  electric  washing  machine  a 
Business  established  1907.  President  and 
general  manager,  B.  C.  Dllenbeck;  secre- 
tary, A.  W.  Powell:  sales  manager,  F.  W. 
Sohuster. 

GLOBE     OPTICAL     CO Boston.     Mass. 

Manufacturer  of  electric  testing  cabinets. 
Main  office,  40S  Washington  St..  Boston, 
Mass.  Branch  offices,  Augusta,  Me.;  Ban- 
gor, Me.;  Bridgeport,  Conn.;  Burlington. 
Vt.:  Hartford,  Conn.;  Lewiston,  Me.;  New 
Haven,  Conn.;  Providence,  R.  I.;  Spring- 
field, Mass.;  Worcester.  Mass. 

GLOBE  PHONE  MFG.  CO.— Reading. 
Mass.  Manufacturer  of  stethoscopes,  hear- 
ing devices  for  the  deaf,  telephones  and 
accessories.  Business  etabllahed  1907. 
President.  Albert  G.  Barber;  vice-president, 
Walter  C.  Mooney;  secretary  and  sales 
manager,  W.  C.  Mooney;  treasurer  and 
general  manager,  Fred  E.  Bronsvn.  Main 
office  and  factory,  Reading,  Mass.  Branch 
offices  and  warehouses,  1388  Broadway, 
New  York,  N.  Y.:  88  Tremont  St..  Boston. 
Mass.;  404  Parkway  Bldg.,  Philadelphia, 
Pa.;  Masonic  Temple  Bldg.,  Chicago,  HI. 

GLOBE  PORCELAIN  CO— 127  Mulberry 
St.,  Trenton,  N.  J.  Manufaaturer  of  elec- 
trical porcelain  specialties.  Business  es- 
tablished 1911.  President,  Joseph  Stelnert; 
secretary  and  treasurer.  Morris  Stelnert. 

GLOBE  STOVE  ft  RANGE  CO.,  THE.— 
Kokomo,  Ind.  Manufacturer  of  electric 
household  cooking  and  heating  devices. 
Business  established  1872.  president  W. 
T.  Patten;  vice-president,  George  W. 
Charles;  secretary  and  general  manager,  F. 
M.  Ruddell;  treasurer,  Raymond  Ruddetl: 
sales  manager,  Charles  R.  Curlee. 

GLOBES,  ARC  LAMP  AND  STREET 
LAMP, — Globes  for  this  class  of  lamp  are 
usually  of  opal  glass,  spherical  or  pear- 
shaped  In  form,  though  for  "white  way" 
lighting  they  are  sometimes  mads  In  spe- 
cial shapes.  Clear  glass  is  little  used,  ex- 
cept for  Inner  enclosing  globes  for  arc 
lamps  and  for  lamps  hung  so  high  above 
the  Illuminated  area  that  the  glare  of  the 
light  source  is  not  objectionable.  As  they 
are  designed  for  outdoor  service,  they  are 
generally  totally  enclosing. 

Manufacturers: 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton,  Ont.,  Can. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  III. 

Edwards  Lighting  Fixture  Co.,  10  E.  Lake 
St..  Chicago.  III. 

Glllinder  ft  Sons.  Inc.,  Tacony  St.,  Phila- 
delphia, Pa.     "Mellllte." 

Gleason-  Tie  bout  Glass  Co.,  S3  Commercial 
St.,  Brooklyn.  N.  Y. 

Harter  Mfg.  Co.,  812  S.  Clinton  St.,  Chi- 
cago, HI.    "Glorlanna." 

Jefferson  Glass"-  Co.,  The,  Follansbee,  W. 
V*. 


"High  Speed."  "Thermo. 
Pease  Co.,  The  C.  F.,  829  N.  Franklin  St., 

Chicago,  m.     "Peerless." 
Plaut   ft   Co.,   L.,   4S4   E.   21rd   St.,   New 

York.  N.  Y, 
WESTINGHOUSE    ELECTRIC    «.    MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1396-1402.) 
Young,    Inc..    Lorln   W..    214    E.    40th   St.. 

Now  York,  N.  Y. 
GLOBES,  MISCELLANEOUS  LIGHTING. 
— The  term  globe  was  first  applied  to  the 
shades  used  on  gas  lighting  fixtures  which 
were  In  reality  a  tone  of  a  globe.  The 
character  of  the  old  fiat  gas  flame  made  It 
necessary  to  use  this  form  of  shade.  The 
electrical  fixtures,  however,  did  not  require 
this  open  form  of  shade  and  they  took  on 


a   bell   shape.     The  t 

abandoned  for  the  moi..  „ ..  _., 

and  the  specific  type  of  shade  which  was 
totally  enclosing  and  approximately  spher- 
ical was  designated  as  a  globe.  These) 
globes  are  largely  used  on  porch  lighting 
and  sun-parlor  fixtures  In  residences  and 
to  some  extent  In  commercial  lighting,  par- 
ticularly for  entrance  lights  over  or  at  the 
side  of  doorways.  Due  to  the  excellent 
diffusion  and  distribution  obtained  by  using 
opal  glass  globes  -this  type  of  globe  Is 
widely  used  for  street  and  park  lighting  by 
meana  of  modern  incandescent  lamps. 
Manufacturers  r 
Chicago    Eye    Shield    Co.,    2100    Warren 

Ave.,  Chicago,  HI. 
Edwards  Lighting  Fixture  Co.,  20  E.  Lake 

St.,  Chicago,  in. 
Flllion.   Inc..   S.   O.,   89   Murray  St.,  New 

York,  N.  Y. 
Glllinder  ft  SOUS,  Inc.,  Tacony  St..  Phila- 
delphia. Pa, 
Glllinder  Bros.,  Port  Jervis,  N.  Y. 
Gleason-Tlabout  Glass  Co.,  99  Commercial 

St..  Brooklyn,  N.  Y. 
IVANHOE- REGENT   WORKS  Or    GEN- 
ERAL    ELECTRIC     CO.,     5718     Euclid 
Ave.,    Cleveland,    Ohio.      (See    display 
advertisement   on   pages   1S8R-1289.) 
Jefferson  Glass  Co.,  The,  Follansbee,  W, 

Va. 
Macbeth-Evans   Glass    Co.,    Chamber   of 

Commerce  Bldg.,  Pittsburgh,  Pa, 
Plaut   ft    Co..    L.,    414    B.    ttrd    St.,    New 

York,  N.  Y.     "Beryllte." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  I 19 5- 1402.) 
Young.   Inc.,   Lorln  W„   114  E.   40th   St-, 

New  York,  N.  Y. 
GLOBES,  VAPOR  PROOF— These  globe* 
are  generally  made  of  heavy  glass  molded 
or  blown  to  a  simple  bell  shape.  The  open 
end  la  generally  threaded  or  flaaged  so  that 
the  bell  may  be  fastened  In  a  suitable  fit- 
ting and  the  Joint  mads  air-tight.  For 
some  few  types  of  fixtures  these  globes  are 
made  spherical  in  shape.  The  globe  is 
usually  made  of  clear  glass,  though  opal 
glass  ia  better  adapted  for  the  purpose  be- 
cause It  diffuses  the  light  and  reduces  the. 
glare  from  the  filament  of  the  bare  lamp 
usually  employed  In  these  fixtures. 
Manufacturer*: 
Appleton    Electric    Co.,     1701    Wellington 

Ave..   Chicago.   111. 

Battery  Equipment  A  Supply  Co.,  1100  8. 

Michigan  Ave.,    Chicago,    111.      "Beseo." 

BENJAMIN    ELECTRIC    MFG.    CO.,    800 

W.  Washington  Blvd.,  Chicago.  III.  (See 

display    advertisement    in    pages    1231- 

1234.) 

CROU8E-HINDS   CO.,    Cor.    Wolf    ft    7th 

North  St.,  Syracuse,  N.  Y. 
Edwards  Lighting  Fixture  Co.,  SO  E.  Lak* 

St.,  Chicago,  HI.  . 

Freeman  Electric  Co..  K.  H.,  80S  E.  State 

St.,  Trenton.  N.  I. 
Glllinder  ft  Sons,  Inc.,  Tacony  St.,  Phil- 
adelphia.  Pa, 
Gleason -Tlebout   Glass   Co.,   91   Commer- 
cial St..   Brooklyn.  N.  Y. 
HOLOPHANE   GLASS    CO..    INC.,    THE, 
140   Madison   Ave..   New   York.    N.    Y. 
Holophane      "Vapor      Proof      Reflector 
Globes"    Noe.    2208    for    80-watt    lamps 
and    2128    for   15   and    100- watt   lamps 
combine  reflector  and  vapor-proof  globe. 
fulfilling  perfectly  the  functions  of  each. 
Diameters   are    BVj    and    TA    Ins.    and 
heights  6 'ft  and  Hi  Ins.,  respectively.™ 
Adv. 
rVANHOE-REGENT  WORKS  OF  GEN- 
ERAL    ELECTRIC     CO..     6718     Euclid 
Ave.,  Cleveland,  Ohio.     (See  display  ad- 
vertisement on  pages  120S-12S9.) 
Macbeth -Evans    Glass   Co.,    Chamber   of 

Commerce  Bldg.,  Pittsburgh,  Pa. 
Marine  Electric  Co..  198  Fremont  St.,  San 

Francisco,    Cal.     "Meco." 
Paiete     Co.,    H.    T.,     Philadelphia,     Pa. 
"Paiste."     (Exclusive  distributor.  Hart 
&  Hegcman  Mfg.  Co.,  141  Capitol  Ave., 
Hartford,   Conn.) 
V.  V.   Fittings  Co..  711   Cherry  St.,  Phil- 
adelphia.  Fa,     "V.  V." 
Seldler-Mlner  Co..  10  E.  Lamed  St.,  De- 
troit,   Mich.      "S.-M." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1996-14  01.) 
Young,   Inc.,   Lorln  W.,   114   E.   40th   St., 

New  York,  N.  Y. 
GLOCATOR. — Trade    name    for   tnmlnou* 
pendant  manufactured  by  the  Betu  ft  Betta 
Corp.,  511  W.  42nd  SL,  New  York.  N.  Y. 
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GLOVES.  ACIDPROOF.— Electroplators, 
storage- battery  workers ,  and  other  work- 
ers who  muat  dip  their  hands  In  acid  or 
handle  acid- wet  objects  wear  acid  proof 
gloves.  These  gloves  are  often  provided 
with  long  gauntlets  which  protect  the  fore- 
arm as  well  as  the  hands.  They  are  us- 
ually   made    from    a    very    heavy    grade    of 

Manufacturers: 

Goodyear  Rubber  Co..  787-789  Broadway, 
New  Tork,  N.  T. 

Storage  Battery  Supply  Co.,  The,  239  E. 
27th  St.,  New  Tork,  N.  Y. 

GLOVES,  ELECTRICALLY  HEATER.- 
Gloves  frequently  worn  by  chauffeurs  and 
electric  vehicle  or  truck  drivers.  Resist- 
ance wires  or  elements  are  Imbedded  in  the 
material  of  the  inner  glove,  after  the  man- 
ner of  the  ordinary  electric  heating  pad. 
The  current  is  drawn  from  the  storage  bat- 
tery with  which  most  automobiles  are  pro- 
vided, either  fur  ignition,  starting  oi  light- 
ing purposes,  or,  In  the  electric  car,  from 
the  vehicle  propelling  battery.  The  cur- 
rent required  Is  about  that  taken  by  a  ti- 
cs,  side  or  tall  lamp. 

GLOVES,  FIREPROOF,  FOR  FURNACE 
TENDERS.  WELDERS,  ETC.— Intense 
heats  developed  In  furnace  and  welding 
work  make  It  necessary  that  the  workman 
be  provided  with  some  protection,  espe- 
cially to  his  hands.  The  hands  must  be 
protected  not  only  from  the  heat  hut  also 
from  hot  particles  of  metal,  scale,  etc.  As 
a  means  of  protecting  the  hands  mittens 
or  gloves  of  fireproof  materials,  such  as 
woven  asbestos,  are  used.  The  cloves  are 
often  extended  Into  a  gauntlet  to  protect 
the  wrist  and  forearm.  Also  see  Garments, 
fireproof;    Shoes,   boots,   leggings,  etc.,   fire- 

Manufacturers: 

American  Insulation  Co.,  Roberts  Ave.  A 

Stokley    St.,    Philadelphia.    Pa. 
Asbestos      Fibre      Spinning      Co..      North 

Dagnall  Asbestos  ft  Insulation  Co..  SIR 
Lagauchetlere  St.,  W.,  Montreal,  Que., 
Can. 

Dominion  Asbestos  &  Rubber  Corp..  164 
Nassau  St.,  New  York,  N.  Y. 

Good  Mfg.  Co.,  The.  160  N.  Wells  St., 
Chicago,   III. 

Kramlg  &  Co.,  R.  E..  8th  St.  &  Eggles- 
ton  Ave.,  Cincinnati,  Ohio. 

Mathlas-Hart  Co.,  516  Atlantic  Ave.,  Bos- 
ton.   Mass. 

Modern  Engineering  Co..  23rd  &  Walnut 
Sts.,    St.    Louis.    Mo.      "Meco." 

Safety  First  Supply  Co.,  107  3rd  Ave.. 
Pittsburgh,   Pa.      "Diamond." 

BPENCEH  GLOVE  CO..  Waveity.  N.  Y. 
"F.   P.    Sargent." 

OLOLOG.— Trade    name   for   electric   flre- 

Elace  heaters  made  by  Strait  ft  Richards, 
ic.  Fabyan  Place,  Newark,  N.  J. 

GLO- RAY.— Trade  name  Tor  bulbs  for 
luminous  radiators  manufactured  by  the 
Branford  Electric  Co..  Inc.,  9  Church  St.. 
New  York,  N.  Y. 

OLORIANNA.— Trade  name  for  Illumi- 
nating glassware  made  by  the  Han.er  Mfg. 
Co.,   622   S.   Clinton   St.,   Chicago.  II]. 

GLOVES,  LINEMEN'S  LEATHER  OR 
BUCKSKIN.— The  use  of  gloves  by  line- 
men for  mechanical  protection  and  Insula- 
tion is  very  general.  In  cold  weather  they 
are  also  required  (or  warmth.  For  me- 
chanical protection  a  substantial  leather 
glove  Is  required.  Buckskin,  a  very  strong 
leather,    Is   often   used    for   this   purpose. 

Manufacturer!: 

BUHRKB  CO.,  R.  H.,  1238  Fullerton  Ave.. 
Chicago.   111. 

Elsendroth  Glove  Co..  Armltage  ft  Elston 
Aves..  Chicago,  111.     ■'Asbestol.■, 

Hansen  Mfg.  Co..  O.  C.  Milwaukee.  Wis. 

Hardy  A  Co.,  F.  A..  10  S.  Wabaih  Ave., 
Chicago.    HI.      "Harco." 

Hodgman  Rubber  Co.,  Tuckahoe.  N.  Y. 

Morrison  Rlcker  Mfg.  Co..  GrinneJI.  Iowa. 
"OH  nn  ell." 

SPENCER  GLOVE  CO.,  Waverly,  N.  Y. 
"F.   P.  Sargent." 

GLOVES.  LINEMEN'S  RUBBER.— When 
depended  upon  for  insulation  the  lineman's 
glove  must  be  of  rubber,  of  good  quality, 
and  kept  In  first -class  condition.  Gloves 
should  be  tested  when  purchased  nnd  It 
should  be  the  duty  of  the  . 
assistant  to  Inspect  the  glo' 
the  wagon  regularly  to  sec  that  they 
not  been  damaged. 

Safety    rules    usually     require    that 


working  on  live  wires  above  600  volts 

wear   rubber   gloves,   but   gloves   are 
not  solely  depended  upon  for  safety  without 


other 


icdla. 


Manufactui 

Amerlcan-LaFrance  Fire  Engine  Co.,  El- 
mlra,  N.  Y.     "LaFrance." 

Consumers  Rubber  Co.,  The,  1302  Ontario 
St..  Cleveland,  Ohio. 

Davol  Rubber  Co..  09  Point  St.,  Provi- 
dence.  R.   I. 

Dominion  Asbestos  A  Rubber  Corp.,  1E4 
Nassau  St..  New  York.  N.  Y. 

Faultless  Rubber  Co..  Ashland,  Ohio. 
"Hl-Test     and     Hi-Voltage."     "Wear- 

Goodail   Rubber   Co.,    Inc.,    lllh   ft   Race 

Sts.,  Philadelphia,  Pa. 
Goodrich  Rubber  Co..  B.  F..  Akron.  Ohio. 
Goodyear  Rubber  Co..   787-783  Broadway, 

New  York,  N.  Y.      'HI  Test." 
Hansen  Mfg.  Co.,  O.  C,  Milwaukee.  Wis. 
Hardy  A  Co.,    F.   A..   10  S.  Wabash  Ave., 

Chicago,  Ml.     "Harco." 
HERBST.  PAUL.  W-,  ISO  N.  Dearborn  St.. 

Chicago,    111.      (See    display    adv.    page 

Mathlas-Hart  Co.,  616  Atlantic  Ave..  Bos- 
Ion.  Mass.     "perfection." 

Safety  First  Supply  Co..  107  3rd  Ave., 
Pittsburgh,  Pa.     "Diamond." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York.  N.  Y.  U.  8. 
linemen's  gloves  are  made  of  pure  gum 
seamless  stock,  maroon  colored.  Fur- 
nished In  heavy,  medium  and  light 
weights.    Palms,  thumbs  and  fingers  of 


Lineman's  Rubber  Glove 


extra  heavy  stock  If  desired.  Two 
sizes  10  and  11.  Tested  for  10.000  volts. 
Gloves  nnd  gauntlets,  made  of  best 
quality,  stockinet  lined  rubber.  Fingers 
and  palms  well  reinforced,  sizes  II  to 
17.  Tested  for  10,000  volts— Adv. 
Wilson  Rubber  Co.,  The,  1216  Garfield 
"T„  Canton.     "  '  "~ 


Hl-Test, 

Lo-Teat. 

GLOVES,  SIGNAL.— Oloves  In  which  a 
small  Incandescent  lamp  is  mounted  In  a 
transparent  enclosed  case  on  the  back, 
flexible  wires  connecting  to  a  battery  In  the 
pocket  of  the  wearer  and  the  circuit  being 
closed  by  bringing  the  contacts  on  the 
thumb  and  first  finger  together.  Such 
gloves  are  occasionally  used  by  traffic  offi- 
cers,   carriage    or    cab    starters,    crossing 

Manufacturers: 

SPENCER  GLOVE  CO.,  Waverly.  N.  Y. 
"F.   P.  Sargent." 

GLOW  DISCHARGE.— The  discharge  of 
electricity  through  air  or  other  gas  without 
disruption  but  by  constant  flow.  It  occurs 
only  with  very  high  potentials,  and  appears 
as  a  constant  glow.     See  Corona. 

GLUE.— Frequently  used  as  an  addition 
agent  In  electrolysis.  See  Addition  agents. 
Its  main  use,  of  course,  is  in  Joining  wood 
and  similar  surfaces  together. 

GLUE  POTS,  ELECTRICALLY 
HEATED.— Pots  in  which  glue  Is  heated  to 
and  maintained  at  the  proper  temperature 
by  means  of  a  one.  two  or  three-heat  re- 
sistance element  which  Is  generally  In  the 
base  of  the  pot.  It  is  very  essential  that 
glue  be  kept  at  a  uniform  temperature  to 
get  uniform  results  In  veneering  and  many 
other  kinds  of  Joining,  and  this  Is  more 
easily  accomplished  with  an  electrically 
heated  pot  than  with  a  steam  or  gas- heated 
pot  subjected  to  pressure  variations.  There 
are  two  types  of  pots  or  heaters  used:  the 
dry  type,  without  a  water  jacket,  and  those 
In  which  the  heat  is  applied  to  water  and 
this  water  circulated  In  a  Jacket  around  the 
glue  container.  In  the  first  type  the  copper 
or  aluminum  glue  pot  makes  good  contact 
with  the  sheet  steel  protector  plates  or  the 
*    and  a  dead   "' ' 


v  the  u 


a  the  pot. 


,rlth  t 


radiated 


type,  the  Ilea  tin, 
of  the  colled  type  surrounding  the  pot  or 
Hat  disk  which  Is  placed  In  the  bottom. 


thermal  Insulating  cover  usually  surrounds 
the  whole  pot.  The  power  required  varies 
from  20  to  660  watts,  depending  on  the 
capacity  of  the  pot. 


ceptacte    switch.      Outer    vessel    Is    of 


"American   Beauty"  Glue  Pot 

cast  iron,  thoroughly  galvanized,  be- 
fore painting.  The  inner  vessel  or  glue 
container  Is  of  seamless  copper  spun 
from  one  piece,  and  is  equipped  with 
a  ball  and  wiping  rod. — Adv. 

AUTOMATIC  ELECTRIC  HEATER  CO., 
Warren,  Pa.    "Sepco." 

Canadian  General  Electric  Co..  Ltd.,  21! 
King  St.,  W..  Toronto.   Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"West  In  ghouse . ' ' 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston,  Mass. 

Divine  Bros.  Co.,  Utlca.  N.  Y. 

Electric  Heating  A  Mfg.  Co..  Westlake  A 
Republican    Sts.,    Seattle,    Wash.      "Ap- 

tolV 

Equator  Mfg.  Co.,  144  York  St..  Hamilton, 

Ont..  Can.    "Equator." 
Francis    Co..    Charles    E.,    llushville,   Ind. 

"Francis." 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.     Both  Jacketless  and  water 
Jacketed  types.     The  lat- 
^_^^«  ter     Is     for     Intermittent 

^^^^^_        use.    as    It    permits    high 
^^r*       starting  heat  to  melt  the 
^^H  glue  quickly.    The  Jaoket- 

■BsaiiW         less   type  for   continuous 
■  service    automatically 

maintains  the  correct 
working  temperature  and  requires 
about  one-half  as  much  current,  (Bul- 
letin 69100.)      See  adv.  pages  1203-1223. 

Halverson   Co.,    The,    Union   Ave.   at   E. 

Oak  St..  Portland,  Ore.     "Ideal." 
INTERNATIONAL  ELECTRIC  CO.,  218- 


Internatlonal  Glue  Heater 


bulletin.— Adv. 
LANDERS,      FRARY     A     CLARK,      New 

Britain,  Conn.     "Universal." 
Mabey     Electric     A     Mfg.     Co.,     968     Ft. 

Wayne  Ave.,  Indianapolis,  Ind. 
Munning  A  Co.,  A.  P..  Church  St..  Mata- 

wan,  N,  J. 
National  Electric  Heating  Co..  Ltd..  The. 

644    Queen    St.,    Toronto.    Ont.,    Can. 

"National." 
National    Electrical    Supply    Co.,    1328-30 

New    York    Ave.,    Washington,     D.    C. 

"Calorel." 
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New  Advance   Machinery   Co.,    The.    Van 

Wert,  Ohio.     "Advance." 
Presto  Electric  Co..  Inc.,  IOCS  C.  Spreck- 

els  Bids.,  San  Franelsco.  Cal.     "Presto." 
Russell  Electric  Co..  HO  W.  Austin  Ave., 

Chicago.  El.     "Hold-Heet." 
Steam -Electric    Products    Co.,    The.    1Z60 

W.  76th  St..  Cleveland.  Ohio.     "Sepco." 
6.  U.  E.  Co.,  89  Beach  St.,  Boston,  Mass. 


adv.  pases  1896-1402.) 

GLYCERINE.  —  A  substance  occurring 
combined  with  organic  acids  In  the  natural 
fats.  Formula  c,H,(OH),.  It  Is  hygro- 
scopic and  Is  used  In  the  construction  of 
some  cells  to  absorb  water  so  that  the  cell 
does  not  become  too  dry. 

OLYCO.— Trade  name  for  babbitt  bear- 
Inga  manufactured  by  Joseph  T.  Ryerson  ft 
Son.  ISth  ft  Rockwell   St  a..  Chicago.  111. 

G  M. — Trade  name  for  tungsten  and  ni- 
trogen lamps  manufactured  by  the  Betta- 
iyte  Incandescent  Lamp  Co.,  Inc.,  318  W. 
lEth  St..  New  York,  N.  T. 

G_  N.  V. — Trade  name  for  switch  boxen 
manufactured  by  the  Greater  New  York 
Metal  Box  Co..  Inc..  143  W.  19th  St..  New 
York.  N.  Y. 

GODFREY.- Trade  name  for  fixture  fit- 
tings manufactured  by  the  Amrevo  Electric 
Co..  2309  Archer  Ave.,  Chicago,  Til. 

GODFREY  CONVEYOR  CO.,  THE.— Elk- 
hart, Ind.  Manufacturer  of  coal  and  ash 
handling  machinery.  Business  established 
MIL  President  and  general  manager,  J.  F. 
Godfrey;  vice-president.  B.  C.  Godfrey; 
secretary.  R.  R  Grossman;  treasurer,  D. 
H.    Herbster;   sales   manager,   J.   F.   Llps- 

OOETTMANN,  O.  J.— S2&  E.  Ohio  St.. 
N.  8..  Pittsburgh,  Pa.  Manufacturer  of 
low-voltage  transformers  and  steal  switch 
cabinets. 

QOETZE  GASKET  A  PACKING  CO.— 
New  Brunswick.  N.  J.  Manufacturer  of 
gaskets  and  packings.  Business  established 
IS8T.  President,  Peter  F.  Daly;  vice-pres- 
ident and  treasurer,  l ■cutis  W.  Conover; 
secretary  and  general  manager.  Walter 
Gierllch.  Main  office  and  factory.  Georges 
Road,  New  Brunswick,  N.  J.  Branch  office, 
242  Lafayette  St.,  New  York,  N.  Y.  Sales 
representative,  W.  H.  Wlrden  Co..  Inc.,  12S 
Pine  St.,  San  Francisco,  Cal.;  84  First  St., 
Portland,  Ore.;  628  First  Ave.,  8.,  Seattle. 
Wash. 

GOETZ,  INC.,  A.  EDGAR.— 65  Barclay 
St..  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures. 

GOETZER  IT.— Trade  name  for  gaskets 
and  packing  manufactured  by  the_Goetse 
Gasket  ft  Packing  Co.,  Georges  Road,  New 
Brunswick.  N.  J. 

GOGGLES,  ARC-LAMP  TESTERS',' 
WELDERS',  GRINDERS',  ETC.— Goggl  ea 
similar  in  form  to  the  common  automobile 
type  are  extensively  used  In  Industrial 
work  for  eye  protection.  For  testers  of 
are  lamps  and  concentrated  -Aliment  In, 
candescent  lamps  and  for  welders  they  are 
primarily  to  protect  the  aye  from  danger- 
ous Infra-red  and  ultra-violet  rays  of  the 
open  are  and  the  high  brightness  common 
to  both  light  sources.  The  tenses  are  there- 
fore of  color  suitable  to  remove  the  dan- 
gerous rays  and  reduce  the  brightness  to 
a  safe  value.  The  color  depends  upon  the 
kind  of  welding  being  done  as  a  different 
glass  is  required  for  arc  and  acetylene 
sources.  Frequently  black  or  a  deep  blue 
or  purple  are  used.  Grinders'  goggles  are 
of  clear  glass,  sometimes  backed  with  mica 
to  prevent  splintering,  as  their  sole  purpose 
ia  to  give  the  necessary  protection  from 
flying  particles  of  the  work  or  wheel. 

Manufacturers: 

American -La  France  Fire  Engine  Co..  El 
mira,  N.  Y.     "La  France." 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park.  Toronto.  Ont„  Can. 

Carbla  Mfg.  Co.,  Duluth,  Minn.     "Carblc." 

Chicago  Eye  Shield  Co..  2300  Warren 
Ave..  Chicago,  ni.  "Fyberweld."  "Flta- 
well,"   "Kraftguard."    "Essential! te." 

General  Platers'  Supply  Co.,  Inc.  489-493 
Broome  St.,  New  York,  N.  Y. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,  Pa. 

Hardy  ft  Co.,  F.  A..  10  B.  Wabash  Ave., 
Chicago,  111.      "Haxco." 


Indianapolis  Switch  ft  Frog  Co.,  Spring- 
Held.  Ohio. 

International  Oxygen  Co..  798  Freltng- 
huysen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System." 

Modern  Engineering  Co.,  23rd  &  Walnut 
Sts.,  St.  Loula,  Mo.     "Meco." 

Safetee  Glass  Co.,  326  N.  Broad  St., 
Philadelphia,  Pa.     "Safetee  Glass." 

Safety  First  Supply  Co..  107  3rd  Ave., 
Pittsburgh.  Pa.     "Diamond." 

Strauss  £  Buegeleiaen.  18  Hanover  PI., 
Brooklyn,  N.  Y.  ■ 'Resists!"  "Ok-I- 
Cup."  "Insula  Welda." 

Wlllson  Goggles,  Inc..  Reading,  Pa. 
"Willson  Goggles." 

GOLD.— A  soft,  yellow,  heavy  metal,  very 
malleable  and  ductile.  Symbol  Au;  at.  wt. 
m.2;  sp.  gr.  19.8;  ro.  p.  1071°  C;  b.  P.  2600* 
C.  It  occurs  widely  but  In  very  small 
amounts,  both  in  the  free  state  and  com- 
bined with  sulphur,  tellurium,  etc.  Gold 
ores  are  treated  principally  by  amalgama- 
tion, cyanidlng.  and  chlorlnatlon.  In  amal- 
gamation the  ores  are  finely  ground  with 
the  addition  of  some  mercury,  or  passed 
over  amalgamated  plates,  the  mercury 
readily  absorbing  the  gold.  The  amalgam 
la  distilled  In  retorts,  driving  off  the  mer- 
cury and  leaving  the  gold.  In  the  cyanide 
process  the  ores  are  treated  with  very 
dilute  solutions  of  cyanide,  which  dissolve 
gold.  The  gold  Is  recovered  from  the  solu- 
tions by  precipitation  with  zinc  or  alumi- 
num, or  sometimes  by  electrodeposltlon. 
in  chlorlnatlon  the  ores  are  treated  with 
chlorine  In  vats  or  barrels  or  by  roasting 
the  ore  with  salt,  converting  the  gold  Into 
soluble  gold  chloride,  which  may  be  leached 
from  the  ores  with  hot  water.  The  gold 
Is  then  precipitated  from  the  solutions  or 
sometimes  deposited  electrolytleally. 

Much  gold  is  also  recovered  In  the  elec- 
trolytic refining  of  copper  and  lead.  It  Is 
usually  associated  with  the  ores  of  these 
metals   and    In    smelting   remains   with    the 

Seta),  from  which  It  Is  recovered  In  refln- 
I.  In  electrolytic  refining,  gold  and  silver 
drop  to  the  bottom  of  the  tanks  with  the 
slimes.  These  are  treated  by  boiling  with 
acid,  roasting,  and  smelting  In  small  rever- 
beralory  furnaces,  yielding  dore  metal,  a 
mixture  of  silver  and  gold.  This  Is  treated 
electrolytleally  to  part  the  gold  and  silver, 
as  In  the  Moeblus  or  Balbach-Thum 
process,  which  see,  or  the  sliver  Is  dissolved 
In  nitric  aefd.  the  residue  cast  into  crude 
gold  anodes  and  refined  by  the  Wohlwlll 
process.  In  fire  refining  of  lead,  dore  metal 
is  obtained  by  the  Pattlnson  or  Partes 
processes. 

The  world's  production  of  gold  has  been 
declining  rapidly  In  recent  years,  amount- 
ing to  3360,000,000  In  1919,  compared  with 
f3S0.0OO.00O  In  1918  and  the  peak  production 
of  $474,000,000  in  1912.  The  value  of  the 
metal  Is  fixed  by  International  agreement 
at  the  equivalent  of  120.67  per  troy  ounce. 
The  principal  producing  country  Is  now  the 
Transvaal.  Africa,  with  3160,000.000  In  1919, 
followed  by  the  United  States  with  359,000,- 
000.  Australia  with  327.000,000.  and  Mexico, 
Canada,  and  many  other  countries  with 
smaller  amounts. 

GOLD.— Trade  name  for  electric  heatera, 
regulators,  snitches,  thermostats,  car  ven- 
tilators, wire,  ete.,  manufactured  by  the 
Gold  Car  Heating  ft  Lighting  Co.,  220  3«th 
St.,  Brooklyn,  N.  Y. 

GOLD  ANODES.— Gold  anode*  are  used 
for  supplying  the  gold  for  the  gold-plating 
process  used  for  plating  Jewelry,  etc.  They 
are  made  of  very  pure  gold  In  sixes,  and 
shapes  suitable  to  the  character  of  the 
work  to  be  plated. 


Bishop  ft   Co.    Platinum   Works.  J.,    Mel- 
General  Platers'   Supply  Co..  Inc..  489-493 
Broome      St..      New     York.      N.      Y. 
"G.  P.  S." 
Hagstox   ft    Son.    T.    B..    709    Sansonl    St., 

Philadelphia,  Pa. 
Illinois    Smelling   &   Refining   Co.,    410   N. 

Peoria  St..  Chicago.  III.    "XLNT." 
GOLD    BAND— Trade    name    for    motors 
manufactured    by  the  Marchand    Electrical 
Works.   Ltd.,   6S  Cote  St.,   Montreal,   Que.. 
Can. 

GOLD  CAR  HEATING  A  LIGHTING  CO. 
—220  S8th  St..  Brooklyn,  N.  Y.  Manufac- 
turer of  electric  heaters,  regulators, 
switches,  thermostats,  car  ventilators,  wire, 
etc.  President.  Edward  E.  Gold;  vice-pres- 
ident and  general  manager,  E.  B.  Wilson; 
secretary.  C.  W.  Osborne;  treasurer.  H.  C. 
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Polllon;  sales  manager,  F.  R.  Cooper.  Main 
office  and  factory,  220  30th  St.,  Brooklyn. 
N.  Y.  Branch  office.  Canadian  Gold  Car 
Heating  ft  Lighting  Co..  Ltd.,  348  St.  Jamas 
St..  Montreal,  Que.,  Can. 

GOLD  FOIL.— The  first  electroscopes  were 
made  with  a  gold  leaf  to  hold  the  charge. 
This  was  for  many  years  the  only  material 
used  In  these  Instruments  but  more  recent- 
ly  aluminum  leaf  has  come  to  be  the  more 
common  material.  Gold  leaf  Is  still  used 
to  a  limited  extent  In  scientific  Instruments 
and  laboratory  work. 

OOLD-L  E  AF  ELECTROSCOPE. —  An 
electroscope  used  to  determine  the  presence 
of  an  electric  charge,  which  consists  of 
two  strips  of  gold  foil  suspended  from  a 
brass  rod  In  a  glass  Jar.     Also  see  Electro- 

GOLD  SEAL.— Trade  name  for  lighting 
fixtures  manufactured  by  the  J.  H.  Ed- 
munds Co..  Ltd.,  221-227  Richmond  St.,  W., 
Toronto,  Ont.,  Can. 

GOLD  SEAL.— Trade  name  for  storage 
batteries  manufactured  by  the  Gold  Seal 
Storage  Battery  Co..  Green  Bay,  Wis. 

GOLD    SEAI Trade    name    for    electric 

washing  machines  manufactured  by  the 
Philip  Smith  Mfg.  Co..  Sidney.  Ohio. 

GOLD  SEAL  STORAGE  BATTERY  CO. 
—Green  Bay,  Wis.  Manufacturer  of  stor- 
age batteries.    F.  J.  Mongin,  secretary. 

GOLDBERG  OZONE  MACHINE  CO.— S00 
Fort  Wayne  Ave.,  Indianapolis,  Ind.  Manu- 
facturer of  ozonators  and  accessories. 
Buslnesa  established  1908.    Loula  Goldberg, 

GOLDEN-ANDERSON  VALVE  8PE. 
CIALTY  CO.— 1214  Fulton  Bldg.,  Pitts- 
burgh.  Pa.     Manufacturer  of  valves. 

GOLDEN  GLOW.— Trade  name  for  lo- 
comotive headlights  and  projectors  manu- 
factured by  the  Electric  Service  Supplies 
Co..  17th  ft  Cambria  Sts.,  Philadelphia,  Pa. 

GOLDEN  STATE.— Trade  name  for  power 
transmission  belting  manufactured  by  the 
H.  N.  Cook  Belting  Co.,  Howard  ft  Fre- 
mont Sts..  San  Francisco,  Cal. 

GOLDIE  ft  MCCULLOCH  CO.,  LTD., 
THE — Gait.  Ont.,  Can.  Manufacturer  of 
electric  pumps,  engines,  boilers,  transmis- 
sion machinery,  etc.  Business  established 
1849.  President  and  treasurer,  R.  O.  Mc- 
culloch; vice-president  and  general  man- 
ager, A.  R.  Goldle;  secretary,  A.  C.  Flem- 
ing; sales  manager.  W.  G.  Bishop.  Main 
office  and  factory.  Gait  Ont.,  Can.  Branch 
offices,  1101  Bank  of  Hamilton  Bldg.,  To- 
ronto. Ont..  Can.;  248  McDermott  Ave.. 
Winnipeg.  Man.,  Can.  Sates  representa- 
tives, Ross  ft  Grelg,  400  St.  James  St.. 
Montreal.  Que..  Can.;  Robert  Hamilton  ft 
Co..  Bank  of  Nova  Scotia  Bldg.,  Vancouver, 

B.  c.  Can. 

GOLDMAN     SAV-A-LITE     CO.— Ill     W. 

28rd  St.,  New  York.  N.  Y.  Manufacturer  of 
sewing  machine  lights.  Business  estab- 
lished 1919.    President.  A.  Goldman. 

GOLDMARK  CO.,  THE  JAMES.— B3  War- 
ren St.,  New  York,  N.  Y.  Manufacturer 
of  commutator  lubricating  compounds. 

GOLDSMITH.— Trade   name   for   throttle 


GOLDSCHMIDT  PROCE88  OF  DETIN- 
ning. — Tlnplate  scrap  or  tin  Is  used  as 
anode  In  an  electrolyte  of  salt  and  caustic 
soda  solution.  The  tin  goes  Into  solution, 
while  the  Iron  Is  not  affected.  The  tin  la 
deposited  on  the  cathode  when  the  electro- 
lyte has  reached  a  moderate  concentration 
In  tin. 

GOLIATH.  — Trade  name  for  socket 
manufactured  by  Pass  A  Seymour,  Inc., 
Solvay  Station,   Syracuse,  N.  Y. 

GOLIATH.— Trade  name  for  spark  plugs 
manufactured  by  the  Sharp  Spark  Plug 
Co.,  Wellington,  Ohio. 

GONGS,  ELECTRIC,  MISCELLANEOUS. 
— Electric  gongs  operate  on  the  same  prtn" 
ciples  and  are  built  In  practically  the  sam* 
types  as  electric  bells;  In  fact,  they  are 
really,  for  the  most  part,  large  and  power- 
ful electric  bells.  There  Is  no  sharp  divid- 
ing line  between  bells  and  gongs,  but  the 
latter  are  made  In  much  larger  sties, 
ranging  In  some  cases  to  80  Ins.  In  diam- 
eter; some  types  of  relatively  small  bells 
giving  a  distinctive  tone  are  also  called 
gongs.  The  vibrating  type  of  mechanism 
Is  mostly  used  for  the  smaller  sixes;  single- 
stroke  mechanisms  are  used  to  give  code 
signals,     especially    In    fire-alarm    systems. 
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For  the  very  large  gongs  either  electro- 
mechanical or  motor-operated  mechaniama 
are  much  used,  or  a  specially  wound  vi- 
brating type  on  110  or  220 -volt  circuits 
Electric  gongs  are  iicfl  mostly  in  places 
where  there  Is  considerable  noise  and  a 
powerful  signal  ts  necessary  If  It  Is  to  be 
heard.  Railway  crossings,  factories,  schoo 
yards,  etc..  require  gongs  Or  similar  loud 
signals.  Also  sea  Bells;  Horns;  Sirens: 
Whistles. 

Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

Becker  Electric  Works.  8066  Lincoln  Ave., 

Chicago,  111. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. Water-tight  and  weatherproof 
types  for  industrial  and  Ore  signals— 
Adv. 
Hass  Electric  A  Mfg.  Co..  The  R-,  305  E. 

Monroe  St.,  Springfield,  HI.    "Ideal." 
HOLTZER-CABOT        ELECTRIC        CO.. 

THE,  125  Amory  St.,  Boston,  Mass. 
KLAXON  CO.,  Newark,  N.  J. 
PARTRICK  A  WILKINS  CO.,   Bl  N.  7th 

St.,  Philadelphia,  Pa. 
Schwarie    Electric    Co.,    E.    Church    St., 

Adrian.  Mich. 
Stanley  *  Patterson.  14  Hubert  St.,  New 
York,  N.  Y.     "Ekla,"  "PR,"  "Eclipse," 
"Mario." 
UNITED   ELECTRIC   APPARATDS  CO.. 

1619-11  Columbus  Ave..  Boston,  Haas. 

OONOS,    ELECTRIC    RAILWAY    CAR— 

Devices   consisting   of   large    metal    gongs 

and  suitable  clappers  attached  to  the  car, 

usually   under   the   platform,   and  operated 

by  foot  pressure  by  the  motorman  to  give 

warning  of  approach  of  the  car. 

Manufacturers: 

Brill  Co..  The  J.  a.,  82nd  St.  A  Woodland 

Ave..  Philadelphia.  Pa.     "Dedenda." 
ELECTRIC    SERVICE    SUPPLIES    CO.. 
17th  A  Cambria  Sts.,  Philadelphia,  Pa. 
(Jong  Bell  Mfg.  Co..  The,  East  Hampton, 

Conn.     "Good  Service." 
Relter.  Q.  C.  Canton.  Ohio. 
McAvlty   A   Sons.  Ltd..   T.,   King  St.,   St. 

John,  N.  E.,  Can. 
OONOS,  ELECTROMECHANICAL.  — As 
the  name  Indicates  these  gongs  are  elec- 
trically controlled  but  mechanically  oper- 
ated. They  have  a  spring  mechanism 
which  Is  released  by  ■  magnetic  trip  that 
operates  on  a  very  low  current.  The  spring 
must  be  rewound  when  the  tension  Is  low; 
some  gongs  are  provided  with  an  attach- 
ment which  gives  a  signal  when  the  spring 
needs  rewinding  or  If  It  should  break  and 
consequently  be  out  of  operation.  They 
are  made  single-stroke  or  continuous -ring- 
ing to  suit  the  requirements  of  their  use. 
As  with  electromechanical  bells,  they  are 
used  where  It  Is  desired  to  use  a  very  low 
current  In  the  circuit,  Just  sufficient  to 
control  the  gong  but  Insufficient  to  ring  It 
continuously  or  even  for  several  strokes. 
Manufacturers: 

BENJAMIN    ELECTRIC    MFQ.    CO..    101 

W.     Washington     Blvd.,     Chicago.      III. 

(See  display  advertisement  pages  1231- 

104.) 

Foo'te,  Flerson  A  Co..  Inc.  180-182  Duane 

St..  New  York.  N.  Y. 
Qamewell  Fire  Alarm  Telegraph  Co.,  The, 

Newton  Upper  Falls.  Mass. 
HOLTZER-CABOT        ELECTRIC        CO., 

THE.  126  Amory  St..  Boston.  Mass. 
McFell    Signal    Co..    2867    S.    Halsted    St.. 

Chicago,  111. 
Oatrsnder  A  Co.,  W.   R..   171  Broadway, 

New  York,  N.  Y. 
Relter.  G.  C,  Canton.  Ohio. 
Stanley  A  Patterson,  34  Hubert  St..  Nsw 

York,  N.  Y.    "PR." 
UNITED  ELECTRIC  APPARATUS   CO., 

1519-8]  Columbus  Ave.,  Boston,  Mess. 
QONQ8,  FIRE-ALARM,  ELECTRIC— 
Fire-alarm  gongs  are  usually  large,  loud 
sounding  gongs  and  may  be  either  continu- 
ous-ringing or  single-stroke  for  code  sig- 
naling to  Indicate  the  source  of  the  alarm 
by  repeating  the  box  number,  etc.  The 
smaller  gongs  operate  with  a  con  tact - 
breaking  armature  similar  to  the  ordinary 
bell  or  busier,  but  Home  of  the  larger  types 
where  It  Is  desirable  to  obtain  a  very 
powerful  stroke  are  constructed  so  that  the 
current  through  the  colls  Is  not  broken 
until  the  hammer  strikes  the  gong.  Where 
gonga  are  mounted  out  of  doors  or  where 
they  might  be  tampered  with  they  are 
usually  protected  by  a  weatherproof  easing, 
which   covers    the    mechanism    completely 


^nd    1 


least   i 


grid    over   the   gong 


Manufacturers: 

Autocall  Co.,  The,  Shelby,  Ohio. 

BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.     Washington    Blvd..    Chicago,     HI, 

(See  display  advertisement  pages  1231- 

123*.)  ^ 

Foote.  Plerson  A  Co.,  Inc..  180-162  Duane 

St..  New  York,  N.  Y. 
Gamewell  Fire  Alarm  Telegraph  Co.,  The. 

Newton  Upper  Falls,  Mass. 
HOI.TZER-  CABOT        ELECTRIC        CO., 

THE,  126  Amory  St.,  Boston,  Mass. 
KLAXON  CO.,  Newark,  N.  J. 
McFell    Signal   Co.,   2867   S.   Halsted   St., 

Chicago,  III. 
Oatrsnder   A    Co.,   W.  R.,    871   Broadway, 

New  York,  N.  Y. 
PARTRICK  A  WILKINS  CO.,  Bl  N.  7th 

St.,  Philadelphia,  Pa. 

Relter,  G.  C,  Canton.  Ohio. 

Rope  Fire  Escape  Co.,  1626  Market  St.. 
Philadelphia,  Pa. 

Schwarae  Electric  Co.,  E.  Church  St., 
Adrian,  Mich. 

Stanley  A  Patterson,  34  Hubert  St,  New 
York,  N.  Y.     "Faraday." 

GONGS.  UNMOUNTED.— Gonga  or  bells 
having  fancy  or  special  forms  and  tones  are 
made  by  some  manufacturers  who  have 
specialized  in  the  manufacture  of  bells, 
gongs  and  chimes,  and  are  Intended  for 
mounting  on  electric  bell  or  gong  mechan- 
isms. Some  are  merely  large  sties  of 
gongs  which  are  made  up  to  24  Ins.  (or 
even  larger)  In  diameter,  while  others  give 
a  much  richer  tone  than  the  ordinary  by 
using  a  special  design  and  a  different  alloy 
or  better  grade  of  bell  metal.  Among  the 
special  forms  are  such  gongs  as  used  on 
cow,  sleigh,  tea,  garland  and  dome  bells. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  80s 
W.  Washington  Blvd..  Chicago.  111. 
(See  display  advertisement  pages  1231- 

Chlcago  Telephone   Supply  Co..   1143-1228 

W.  Beardsley  Ave.,  Elkhart.  Ind. 
East  Hampton  Bell  Co.,  The,  East  Hamp- 

Gong'Bell  Mfg.  Co.,  The,  East  Hampton, 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,   12£  Amory  St..  Boston,  Mass. 

PARTRICK  A  WILKINS  CO.,  El  N.  7th 
St.,  Philadelphia,  Pa. 

Relter,  O.  C.  Canton,  Ohio. 

Stanley  A  Patterson,  84  Hubert  St.,  New 
York.  N.  Y.    "PR." 

Water  bury  Mfg.  Co.,  288  Grand  St. 
Water  bury.  Conn. 

OOOD  MFQ.  CO.,  THE— 180  N.  Wells  St., 
Chicago,  HI.  Manufacturer  of  Insulating 
materials,  cartons,  colls,  etc. 

OOOD  POLES  QUICK— Trade  name  for 
cedar  poles  manufactured  by  the  Lindsley 
Bros.  Co.,  Peyton  Bldg..  Spokane,  Wash. 

OOOD  SERVICE.— Trade  name  for  foot 
gongs  for  cars,  patrol  wagons,  ambulances, 
etc.,  made  by  the  Gong  Bell  Mfg.  Co.,  East 
Hampton,  Conn. 

OOODALL  RUBBER  CO.,  INC.— Phila- 
delphia. Pa.  Manufacturer  of  belting,  gas- 
kets, tubes,  sheets,  tape  and  other  rubber 
products.  Business  established  1906.  Pres- 
ident, H.  W.  Goodall;  vice-president,  F.  B. 
Williamson,  Jr.;  secretary  and  treasurer, 
A.  W.  Swarti.  Main  office,  nth  A  Race 
Sts.,  Philadelphia,  Pa.  Branch  offices  and 
warehouses,  SB  Vesey  St.,  New  York,  N.  Y-: 
112  W.  Pratt  St..  Baltimore,  Mil.;  B32  4th 
Ave.,  Pittsburgh,  Pa. 

OOODELL-PRATT  CO.— Greenfield,  Mass. 
Manufacturer  of  electricians'  and  mechan- 
ics' tools.  Business  established  18S8.  Main 
office,  GreenOeld,  Mass.  Factories,  Green- 
field, Mass.,  Shelburne  Falls,  Mass.  Branch 
offices  and  warehouses,  107  Lafayette  St., 
New  York,   N.   Y.;   88  N.  Clinton   St.,   Chi- 

GOODMAN  LUMBER  CO.— Goodman, 
Wis.      Manufacturer    of    cedar    poles    ar  ■■ 

GOODMAN  MFO.  CO.  — Chicago,  HI. 
Manufacturer  of  electric  coal  mining  ma- 
chines, locomotives  and  mining  supplies. 
President,  Frank  S.  Washburn;  vice-presi- 
dents, Charles  H.  Strawbrldge.  Charles  A. 
Pratt;  secretary  and  treasurer,  Fred  H. 
Johnston.  Main  office  and  factory,  Halsted 
St.  A  48th  PI..  Chicago,  111.  Branch  offices, 
511  6th  Ave..  New  York,  N.  Y.;  Farmers 
Bank  Bldg,.  Pittsburgh.  Pa.;  817  Sycamore 
St.,  Cincinnati,  Ohio;  Union  Bldg.,  Charles- 
es! 


B.  F. — Akron, 
rubber  sheets, 
i   and  boots, 


UCH — Trade  name  for  tires  manu- 
by  the  B.  F.  Goodrich  Rubber  Co., 
Akron,  Ohio. 

GOODRICH  RUBBER  CO., 
Ohio.    Manufacturer  of  tires, 

rods,    tubing,    linemen's   g!ovi_ 

battery  Jars  and  covers  and  other  rubber 
products.  President,  B.  G.  Work.  Main 
ofHce  and  factory,  Akron,  Ohio.  Branch 
office.  1928  8.  Michigan  Ave..  Chicago,  ill. 

GOODWILL.— Trade  name  for  electric 
heating  pods  manufactured  by  the  Goodwill 
Electric  Co..  G9  E.  Van*  Buren  St..  Chicago. 

GOODWILL  ELECTRIC  CO.  — Chicago, 
111.  Manufacturer  of  electric  heating  pads. 
Business  established  1918.  President,  Wal- 
ter Richmond;  secretary  end  treasurer,  J. 
Elliott  Jenkins.  Main  office,  89  E.  Van 
Buren  St.,  Chicago.  111.  Branch  office,  70 
8th  Ave.,  New  York,  N.  Y. 

GOODYEAR  RUBBER  CO — New  York, 
N.  Y.  Manufacturer  of  electricians'  and 
linemen's  rubber  gloves.  E.  S.  Lyons,  man- 
ages. Main  office,  787-789  Broadway,  New 
York,  N.  Y.  Factories,  Mlddletown.  Conn.: 
Lambertvllle,  N.  J.;  New  York,  N.  Y, 
Branch  offices,  St.  Louis,  Mo.;  Kansas  City, 
Mo.;  Milwaukee,  Wis.;  189  W.  Madison  St, 
Chicago,  111. 

QOODYEARITE Trade  name  for  as- 
bestos sheet  packing  manufactured  by  the 
Goodyear  Tire  A  Rubber  Co.,  1144  E.  Mar- 
ket St.,  Akron.  Ohio. 

GOODYEAR  TIRE  A  RUBBER  CO Ak- 
ron, Ohio.  Manufacturer  of  tires  and  other 
rubber  products.  Business  established  1898. 
President  and  general  manager.  F.  A.  Sel- 
berllng;  vice-presidents.  C.  W.  Selberllng, 
G.  M.  Stadelman.  P.  W.  Litchfield;  secre- 
tary and  treasurer,  W.  E.  Palmer;  sales 
manager,  L.  C-  Rockhlll.  Main  office,  1144 
E.  Market  St.,  Akron.  Ohio.  Factories. 
Akron,  Ohio;  Los  Angeles.  Cal.;  Goodyear, 
Conn.;  Goodyear  and  Litchfield.  Aria.;  To- 
ronto and  Bowmanvllle,  Canada. 

GOOSENECKS,  STREET  LAMP.— The 
gooseneck  is  a  simple  and  graceful  form  of 
lighting  fixture  frequently  used  for  outdoor 
lamps.  It  consists  of  a  sweeping  bend  like 
the  letter  J  Inverted,  and  may  be  mounted 
on  top  of  an  ornamental  post,  or  fastened 
at  the  side  of  the  pole  (as  In  combination 
trolley  and  lighting  poles),  or  fastened  to  a 
building  on  either  side  of  the  entrance  or 
to  the  portal  columns  of  an  entrance  gate- 
way. The  gooseneck  may  be  highly  orna- 
mental, In  which  case  it  is  sometime*  called 
a  "bishop's  crook." 

Manufacturers: 

Dunlap  Co.,  John,  Carnegie,  Pa,     "J-D." 

Fletcher  Mfg.  Co.,  802  E.  Second  St,  Day- 
ton, Ohio. 

HUBBARD  A  CO.,  6801  Butler  St.,  pltts- 

LINE  MATERIAL  CO.,  South  Milwaukee, 

Wis.      (See   display    advertisement    on 

page  1278.) 
Piper    Co.,    Ltd.,    The    Hiram    L.,    76    St 

Rom  I  St.,  Montreal,  Que.,  Can. 
WESTINGHOUSE    ELECTRIC    A    MFG. 

CO..  Bast  Pittsburgh.  I  a.    (See  display 

adv.  pages  1896-1403.) 
GORDON.— Trade  name  for  switches,  cut- 
out bases  and  receptacles  manufactured  by 
the  Gordon   Electric  Mfg.   Co.,   Waterville. 

GORDON. — Trade  name  for  wet  batteries 
manufactured  by  the  Waterbury  Battery 
Co.,  30  Church  St.,  New  York,  N.  Y. 

GORDON  ELECTRIC  MFQ.  CO.,  THE.  ■ 
Waterville,        Conn.  Manufacturer        of 

switches,  cutout  bases  and  receptacles. 
Business  established  1916.  president  and 
general  manager,  Ira  R.  Seltaer. 

GOSHEN  LIGHTNING  ROD  CO.— 
Goshen,  Ind.  Manufacturer  of  lightning 
rods  and  fixtures.  Business  established 
1909.    A.  O.  Hoovens.  owner. 

GOSHEN  NOVELTY  A  LAMP  CO.— 
Goshen,     Ind.      Manufacturer     of     electric 

QOS8  PRINTING  PRESS  CO.,  THE— 
Chicago,  111.  Manufacturer  of  motor-driven 
printing  presses.  President  and  general 
manager,  George  A.  Eddy;  vice-president 
and  sales  manager,  M.  L.  Redfleld:  secre- 
tary. F.  J.  Halsey;  treasurer,  J.  J.  Walser. 
Main  office  and  factory,  1836  8.  Paulina  SL. 
Chicago,    111.      Branch  offices,    110   W.    4tnd 

St..  New  York,  N.  T.      . 


GOTTSCHALK 
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Manufacturer  of  wires  and  cords- 
Business  established  1911.  President. 
Christopher  Huber:  vice-president,  Freder- 
ick C.  Yockel;   *  ™ '     "■ 

treasurer   and 
Gottschalk. 

GOULD.— Trade  name  for  electric  Ironing 
machines  manufactured  by  the  Gould  Ap- 
pliance Co.,  Inc.,  7  W.  12nd  St.,  New  York, 
N.  Y. 

GOULD  A  EBERHARDT— Newark,  N.  J. 
Manufacturers  of  sear  cutting  machinery. 
Business    established   1833.      President    and 

hardt:  secretay,   H.  Ezra  Eberhardt. 

GOULD-ANDERSON.— Trade  name  for 
adjustable  lighting:  fixtures  manufactured 
by  the  Franklin  Specialty  Mfg.  Co.,  640 
W.  5Sth  St.,  New  York,  N,  Y. 

GOULD  APPLIANCE  CO.,  INC.— 7  W. 
4Znd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  Ironing  machines.  Business 
established  1920.  President  and  general 
manager,  Benjamin  Gould;  vice-president, 
S.  Blschoff;  secretary,  M.  Gould,  sales  man- 
ager, j.  Sears.  — 

GOULD  STORAGE  BATTERY  CO— New 
York,  N.  Y.  Manufacturer  of  storage 
batteries.  President,  Charles  A.  Gould; 
vice-president  and  general  manager,  Wil- 
liam S.  Gould;  secretary,  Charles  A.  Gould, 
Jr.  Main  office,  30  E.  42nd  St.,  New  York, 
N.  Y.  Factory,  Depew,  N.  Y.  Branch  of- 
fices, 225  E.  22nd  St.,  Chicago,  111.:  Cass  ft 
Sibley  Sts..  Detroit.  Mich.;  1660  Pine  St.. 
San  Francisco,  Cat.;  1st  National  Bank 
Bldg.,  Huntington,  W.  V*. 

GOULDS  MFG.  CO.,  THE.— Seneca  Palls, 
N.  Y.  Manufacturer  of  electric  pumps  and 
hydraulic  machinery.  Business  established 
1848.  President,  N.  J.  Gould;  vlce-presi- 
dents,  C.  W.  Colby,  W.  D.  Pomeroy,  W.  E. 
Dickey;  .secretary,  H.  S.  F*edenburgh; 
treasurer,  E.  W.  Medden:  general  manager. 
W.  D.  Pomeroy;  sales  manager,  E.  S.  Jenl- 
son.  Main  office  and  factory,  Seneca  Falls, 
N.  Y.  Branch  offices  and  warehouses.  68 
Pearl  St.,  Boston,  Mass.:  16  Murray  St.. 
New  York.  N.  Y.:  Ill  N.  3rd  St..  Philadel- 
phia, Pa.;  12-14  S.  Clinton  St.,  Chicago,  HI. 
District  offices.  636  Oliver  Bldg.,  Pittsburgh, 
P«.;  Citizens  4  Southern  Bank  Bldg.,  At- 
lanta, Oa.;  80*  Dime  Bank  Bldg..  Detroit, 
Mich.;  1001  Carter  Bldg.,  Houston.  Tex. 

GOVERNOR. — A  mechanism  used  to 
regulate  and  control  the  speed  of  machin- 
ery. It  is  usually  called  by  the  name  ol 
the  machine  It  regulates,  such  as  steam- 
turbine  governor,  hydraulic- turbine  gover- 
nor, engine  governor,  etc 

GOVERNORS,  COMPRESSOR  OR  PRES- 
SURE PUMP.— Electric  pressure  governor! 
are  either  of  the  diaphragm  type  or  gage 
type.  The  diaphragm  type  consists  of  a 
metal  or  rubber  diaphragm,  to  which  the 
operating  mechanism  is  connected.  Tl 
motion  of  the  diaphragm  la  opposed  by 
spring,  by  means  of  which  the  operating 
points  of  the  regulator  are  adjusted.  As 
the  pressure  rises  the  spring  Is  compressed 
until,  at  the  pressure  for  which  the  gover- 
nor is  set,  the  electrical  circuit  is  opened 
and  the  motor  stopped.  In  the  i 
the  motor  is  restarted  when  t 
limit  Is  reached.  Governors  of 
may  control  the  motor  directly,  i.  __ 
the  operation  of  an  automatic  starter.  The 
gage  type  regulator  Is  merely  a  contact 
making  pressure  gage.  At  the  lower  limit 
the  gage  needle  touches  &  contact  buttor 
and  causes  a  relay  to  Close,  which  in  turr 
controls  the  automat! o  starter  for  thi 
motor.  At  the  upper  limit,  the  needli 
touches  another  contact  which  short-cir- 
cuits the  relay  and  causes  It  to  open  and 
Stop  the  motor.  (Also  see  Control  lei 
compressor  and  pump,  automatic). 
Manufacturers: 

AUIs-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Burrows  Mfg.  Co..  York,  Pa.    "Burrows." 

Canadian  General  Electric  Co.,   Ltd.,  £12 

King  St.,  W.,  Toronto,  Ont.,  Can. 


Canadian  Westlnghouee  Co.,  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"  Wes  tlnghouse . ' ' 

Chaplin  Fulton  Mfg.  Co.,  The,  28-34  Penn 
Ave.,  Pittsburgh,  Pa. 

CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Pressure  Regu- 
lators of  the  diaphragm  type  are  made 
for  use  with  motor -driven  pumps  on 
systems  handling  air,  gas,  water  or  any 
fluid  not  injurious  to  the  rubber  dia- 
phragm.    Regulators  of  the  gage  type 
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are  used  as  an  automatic  means  of 
controlling  the  pilot  circuits  of  auto- 
matic starters  used  with  motors  oper- 
ating pumps,  compressors,  etc.  See 
display  adv.   pages  1225-1230.— Adv. 

Davis  Regulator  Co.,  G.  M„  420  Milwau- 
kee Ave.,  Chicago,  III.     "Davis." 

Decatur  Pump  ft  Mfg.  Co.,  634  E.  Cerro 
Gordo  St.,  Decatur,  HI. 

Economy  Pumping  Machinery  Co.,  122- 
124  N.  Curtis  St.,  Chicago.  Ill, 

Fisher  Governor  Co.,  The,  Marsballtown, 
Iowa.    "Fisher." 

Flint  &  Walling  Mfg.  Co.,  Kendallville, 
Ind.     '"Hoosler." 

Foster  Engineering  Co.,  109-117  Monroe 
St..  Newark.  N.  J. 

Gardner  Governor  Co.,  The,  1  Williamson 
St.,  Quincy,  III. 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.     "Diamond  H." 

Kitts  Mfg.   Co.,   Oswego.  N.   Y.      "KItts." 

Mason  Regulator. ft  Engineering  Co..  Ltd.. 
The.  185-61  Dagenais  St.,  Montreal, 
Que..  Can. 

Mason  Regulator  Co.,  1190  Adams  St., 
Dorchester  Center,  Boston,  Mass. 

National  Brake  ft  Electric  Co..  Ft.  Belle- 
view  PI.,  Milwaukee,  Wis. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

S-C    Regulator    Mfg.    Co.,    Tbe,    Fostorla, 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.      "Standard-  Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

United  States  Air  Compressor  Co..  6300 
Harvard        Ave.,        Cleveland,         Ohio, 

Westlnghouse  Traction  Brake  Co.,  Pitts- 
burgh, Pa. 

GOVERNORS,  ELECTRIC  ORGAN.— Tc 
obtain  proper  operation  of  an  organ  the  air 
pressure  must  be  very  constant.  As  most 
large  organ  blowers  are  electrically  driven 
the  pressure  Is  usually  controlled  through 
control  of  the  driving  motor.  The  governor, 
acting  as  motor  controller,  starts  and  stops 
the  motor  as  the  lower  and  upper  operat- 
ing limits  of  the  air  pressure  are  passed, 
thereby  maintaining  the  pressure  between 
these  predetermined  limits.  Tbe  governing 
device  is  practically  the  same  as  that  used 

on     other    air    compressors     —     

pumps. 


NATIONAL    ELECTRIC    CONTROLLER 

CO..  164  Whiting  St.,  Chicago,  111.    (See 

display  adv-.itlsement  on  page   1286.) 

Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark,  N.  J. 
GOVERNORS,  ELECTRIC  PUMP— Foi 
governors  of  the  diaphragm  or  gage  type, 
see  Governors,  compressor  or  pressure 
pump.  For  governors  of  the  float-switch 
type,  see  Switches,  tank  or  float.  Also  see 
Controllers,    compressor   and   pump,   i 


GOVERNORS,  ENGINE.— Engine  gover- 
nors are  almost  always  of  the  centrifugal 
fly  ball  type  and  are  connected  through 
either  suitable  betting  or  gearing  to  the 
main  shaft.  As  the  speed  of  the  engine 
Increases  the  rotating  balls  spread  out  and 
thus  operate  the  spindle  to  which  they  are 
connected.      This     actuates     a     throttling 


valve  to  increase  or  decrease  the  a 
of  steam  and  thus  to  control  the  speed. 
Some  engine  governors  are  very  complete 
and  permit  adjustments  for  the  desired 
speed  to  be  made  while  they  are  In  opera- 
tion, and  they  also  permit  a  wide  range 
f  adjustment. 

Manufacturers: 

Judson    Governor    Co.,    The.    Rochester, 
N.  Y.    "New  Judson,"  "Judson." 

Pickering   Governor   Co.,    The.   Portland. 
Conn.    '"Pickering." 

GOVERNORS,  HYDRAULIC-TURBINE. 
— Governors  regulating  the  speed  of 
hydraulic  turbines  generally  operate  by 
opening  or  dosing  the  regulating  gates, 
thus  varying  the  amount  of  water  supplied 
>  the  wheel,  although  for  tangential 
■heels  the  regulation  is  secured  by  means 
of  the  nozzles.  In  the  first  type,  because 
of   the   large   force   required   to   move   the 

irblne  gates,   a  relay  Is  used,  which  per- 

ilta  employment  of  an  Independent  source 
of  energy  for  moving  the  gates,  controlled 
In  its  application  by  the  centrifugal  gover- 
nor balls.  If  the  gate- moving  power  is 
transmitted  from  the  water  wheel  by  pul- 
leys, gears,  etc.,  it  Is  called  a  mechanical 
governor.  Hydraulic  governors  are  those 
in  which  the  gate  mechanism  Is  operated 
by  the  pressure  of  water  from  the  pen- 
stock or  by  means  of  oil  supplied  under 
high  pressure. 

Manufacturers: 


mond  ft  Norrls  Sts.,   Philadelphia,   Pa. 
"I.  P.  Morris." 
Leffel   ft   Co.,    The   James,    426    East   St. 

Springfleld.  Ohio. 
Peiton  Water  Wheel  Co.,  19th  ft  Harrison 

Sts..  San  Francisco,  Col. 
S-C    Regulator    Mfg.    Co..    Tbe,    Fostorla, 

Ohio.     "S-C." 
Woodward    Governor    Co..    240    Mill    St., 

Rockford.  111. 
GOVERNORS,  STEAM  TUR.BINE.— 
Large  steam  turbines,  such  as  those  used 
for  driving  turbogenerators,  generally  have 
their  speed  controlled  by  a  relay  governor 
of  the  hydraulic  type.  These  consist  of  a 
cylinder  to  which  oil  under  pressure  Is  fed 
through  a  pilot  valve  under  the  control  of 
the  main  governor.  The  piston  rod  of  the 
cylinder  actuated  by  the  oil  operates  the 
main  steam  valve  of  the  turbine.  The  ac- 
tion of  the  oil  In  the  cylinder  is  controlled 
in  various  ways,  one  form  of  which  has  a 
centrifugal  flyweight  governor  that  over- 
comes a  spring  and  operates  a  relay 
plunger  which  admits  oil  to  the  cylinder. 
Other  forms  operate  on  a  somewhat  similar 
principle,  all  controlling  a  pilot  valve  or 
plunger  which  In  turn  controls  the  flow  of 
oil. 

GOWANUS.— Trade  name  for  belt  lacing 
manufactured  by  the  Charles  A.  Schleren 
Co..  80-38  Ferry  St.,  New  York,  N.  Y. 

O.  P.  S. — Trade  name  for  etectroplaters' 
supplies  manufactured  by  the  General  Plat- 
ers' Supply  Co.,  Inc.  489-491  Broome  St., 
New  York,  N.  Y. 

Ci-R. — Trade  name  for  feed  water  heaters 
manufactured  by  the  Grl  scorn  -Russell  Co., 
3141  West  St.  Bldg.,  New  York,  N.  Y. 

ORABAPHONE — Trade  name  for  hand 
telephone  set  manufactured  by  the  Kellogg 
Switchboard  ft  Supply  Co..  Adams  ft  Aber- 
deen Sts.,  Chicago.  111. 

ORABLER  MFG.  CO.,  THE — Cleveland. 
Ohio.    Manufacturer  of  conduit  fittings. 

QRABO  MACHINE  WORKS,  E.  O— 180- 
182  Centre  St..  New  York,  N.  Y.  Manufac- 
turer of  motor-driven  saws. 

GRA-D.— Trade  name  for  lighting  fixture, 
especially  for  hospitals,  made  by  the  M.  J. 
Grady  Fixture  Mfg.  Co.,  608  1st  Ave.,  N., 
Minneapolis,  Minn. 

GRADIENT,  ELECTRICAL  OR  POTEN- 

TIAI The  rate  of  increase  or  decrease  of 

a  variable  magnitude  or  of  the  curve  that 
represents  It.  This  last  application  is  made 
to  varying  electrical  potentials  or  currents 
to  designate  the  rate  of  change. 

GRADY  FIXTURE  MFG.  CO.— 60S  1st 
Ave..  N-  Minneapolis,  Minn.  Manufacturer 
of  lighting  fixtures.    M.  J.  Grady,  owner. 

GRAHAM.— Trade  name  for  twist  drilla 
maufactured  by  the  Detroit  Twist  Drill 
Co..  Fort  St.,  W-,  at  14th  St.,  Detroit,  Mich. 

GRAHAM  ft  CO.,  JAMES — 293  Wooster 
St..  New  Haven.  Conn.  Manufacturers  of 
metal  castings.  Journal  bearings  and  bab- 
bit metal.    Business  established  1861.    Part- 
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nerahlp,     Charles    E.     Graham    and     A 

GRAHAM  ROLLER  BEARING  COUP— 
Coudersport.  Pa.  Manufacturer  ol  bearings 
and  automobile  wrenches.  President,  Scott 
II.  Penfleld;  vice-president  and  gei 
manager,  B.  C.  Davis:  secretary  and  ti 
urer.  Fletcher  Goodwill. 

GRAKNIGHT  AND  GRAKNIGHT 
DYNAMO.— Trade  name  (or  leather  belting 
manufactured  by  the  Graton  &  Knight  Mfg. 
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jlrdupols).      The    kilogram, 

which     equals     lOOOg.,    Is     more    commonly 
used  as  the  commercial  unit. 

GRAM-ATOM.  — A  gram-atom  Is  that 
number  of  grams  of  an  element  which  if 
equal    to    the    atomic    weight.      Similarly    a 


=ule 


the 


substance  which. Is  equal  to  Its  molet 
'  weight.    Thus  a  granatom  of  oxygen  ( 
1*     g.:     but    a    gram -molecule     of    01: 
<0,)=«  g. 
GRAMME      ARMATURE      WINDING.— A 


slsts  of  a  laminated-  Iron  ring,  which  serves 
as  the  core,  and  the  winding  of  Insulated 
copper  wire  wound  uniformly  around  the 
ring  both  on  the  Inside  and  outside.  At 
equal  Intervals  on  the  winding  taps  are  led 
out  and  connected  to  the  commutator  seg- 
ments. Half  of  the  winding,  being  on  the 
Inside  of  the  ring,  does  not  cut  the  mag- 
netic field  In  a  generator  and  la  practically 
useless.  This  type  of  winding  Is  therefore, 
now  confined  practically  to  toy  motors;  it 
WM  widely  used  In  the  early  forms  of 
dynamoelectrlc  machines, 

GRAND  LEDOE  CLAY  PRODUCT  CO.— 
Grand  Ledge,  Mich.  Manufacturer  of 
underground  clay  conduit.  Business  estab- 
lished 1006.  President.  A.  R.  Gillies;  secre- 
tary, treasurer  and  general  manager,  F.  A. 
Taber. 

GRAND'  RAPIDS  GAS  ENGINE  CO.— 
Grand  Rapids,  Mich.  Manufacturer  of 
gasoline  and  kerosene  engines.  Business 
established  1803. 

GRAND  RAPIDS  GRINDING  MACHINE 
CO.— Grand  Rapids.  Mich.  Manufacturer 
of  motor-driven  grinding  machinery.  Pres- 
ident and  treasurer.  8..  Owen  Livingston; 
vice-president.  J.  DeKontng. 

GRAND  RAPIDS  SHOW  CASE  CO — 
Grand  Rapids.  Mich.  Manufacturer  of 
show    cases    and    wall    cases    for    electrical 

GRANDEN  ELECTRIC  CO — 1511  Howard 
St..  Omaha.  Neb.  Manufacturer  of  port- 
able lamps  and  lighting  fixtures.  Pres- 
ident, Charles  A.  Granden;  vice-president, 
J.  L.  Archer:  secretary,  D.  L.  Jones:  treas- 
urer, R.  J.  Pugsley. 

GRANGER'S.— Trade  name  for  medical 
batteries  manufactured  by  the  Frank  S. 
Betz  Co..  Hoffman  St.,  Hammond.  Ind. 

ORAN1TE-OAK.— Trade  name  for  leather 
belting  manufactured  by  George  Rahmann 
ft  Co..  11  Spruce  St.,  New  York.  N.  T, 

GRANITE  STATE  MICA  CO.— EasI 
Cambridge.    Mass.   Manufacturer  of  ground 

GRANT  GEAR  WORKS,  INC.— 161  Pearl 
St.,  Boston,  Mass.  Manufacturer  of  gears, 
pinions,  sprockets  and  chains.  Business 
established  1878.  President,  E.  A.  Bailey; 
r  and  general  manager,  J.  J.  Lan- 


ORANT  MFG.  CO — 208  N.  Wells  St.,  Chi- 
cago, III.  Manufacturer  of  egg  testers  and 
candlers.  President  and  treasurer,  J.  R. 
Grant;  secretary,  R.  H.  Orant. 

GRANULAR  CARBON.— Grains  of  carbon 
made  from  anthracite  and  used  In  tele- 
phone transmitters  to  give  a  varying  re- 
sistance between   electrodes,    corresponding 

see  Carbon,  granular,  for  telephone  trans- 
mitters. 

GRAPHIC  METERS.— See  Instruments, 
electric,  curve  drawing,  graphic  recording 
or  printing. 

GRAPHITE— A  form  of  carbon  occurring 
In  nature  In  either  crystalline  or  amorphous 
form,  and  also  produced  artificially  by  elec- 
tric-furnace conversion  of  anthracite  or 
coke.  When  native,  it  is  also  called  plum- 
bago. It  Is  used  for  the  manufacture  of 
graphite  crucibles,  for  electrodes  In  •'«">"- 


graphite  Is  recovered  by  dry  or  wet  concen- 
tration of  the  ore.  There  are  many  produc- 
ing countries,  the  leading  ones  being 
Ceylon.  Madagascar.  Austria,  Bavaria,  and 
Italy.  The  normal  world's  production  ' 
about  160,000  tons  per  year.  The  United 
States  produced  about  12.000  tons  In  1918, 
but  only  about  4000  tons  annually  Just  be- 
fore the  war. 

Artificial  graphite  Is  made  by  the  Ache- 
son  Graphite  Co.  at  Niagara  Falls,  to  the 
amount  or  6000  or  T0O0  tons  per  year.  The 
artificial  product  Is  turned  out  In  powdered 
form  for  many  purposes,  but  Is  little  used 
In  crucible  manufacture.  The  furnace  for 
the  production  of  powdered  graphite  is 
similar  to  the  carborundum  furnace,  the 
charge  consisting  of  anthracite  or  petro- 
leum coke  and  a  small  amount  of  a  metallic 
oxide  which  acts  as  a  catalytic  agent  for 
the  conversion,  probably  through  the 
formation  of  a  carbide  of  the  metal  at  a 
high  temperature,  which  decomposes  at  a 
still  higher  temperature,  yielding  graphite. 

For  making  electrodes,  motor  brushes 
and  similar  articles,  powdered  petroleum 
coke  Is- compressed  and  molded  into  the 
desired  shape  with  a  binder  of  tar  or  pitch 
and  an  oxide  catalyser  and  baked.  They 
are  then  placed  In  a  furnace  similar  ~ 
that  used  Tor  powdered  graphite,  but  wl 
out  core,  the  articles  themselves,  arranged 
transversely  across  the  furnace  at  right 
angles  to  the  flow,  carrying  the  eurTent. 
They  are  separated  by  layers  of  granulated 

GRAPHITE  BRUSHES. —  See  Brushes. 
carbon  and  graphite. 

GRAPHITE  FOR  LUBRICATION.- 
Graphite  for  lubrication  Is  of  two  forms, 
natural  and  artificial.  The  natural  form  as 
mined  contains  impurities  injurious  to  Its 
lubricating  properties.  These  are  removed 
by  air  or  liquid  washing  processes.  Artifi- 
cial or  deflocculated  graphite  Is  an  electric 
furnace  product  of  great  purity.  Thi 
materials  are  placed  In  the  furnace  and  the 
temperature  raised  to  such  a  degree  that 
all  the  impurities  are  removed  by  volltallia- 
tlon.  Graphite  In  a  flake  form  is  sometimes 
used  for  low-speed  work  where  the  load 
carried  Is  very  high.  For  general  lubricat- 
ing purposes  the  powdered  forms  are  mixed 
with  oil  or  water,  or  blended  with  grease. 
Unless  the  graphite  is  very  pure.  It  pro- 
duces some  abrasion:  this  Is  due  to  the 
grjtty  nature  of  the  impurities.  Pure 
graphite,  especially  the  electrically  pre- 
pared variety,  has  no  abrading  action  and 
is  an  Ideal  lubricant. 

Manufacturers: 

Acheson  Graphite  Co.,  Niagara  Falls, 
N.  Y, 

Acheson  Oildag  Co.,   Port  Huron.  Mich. 

Allen  Crucible  Co.,  71*  60th  Ave..  Oak- 
land, Cat. 

American  Oil  Corp.,  172  S.  Water  St.. 
Jackson,  Mich.  "American."  "Am- 
oiloo,"   "Amoco." 

Dixon  Crucible  Co..  Joseph.  Jersey  City. 
N.  J. 

Franklin  Oil  Works,  Franklin,  Pa. 

Illinois    Smelting  ft   Refining   Co..    


.,  Chica 


230    W.     13th    St..     New    York,    N.    T. 

'"Blectrophlte." 
Pettlnoa.    George    F.,    Heal    Estate    Bldg., 

Philadelphia.  Pa.     "Paragon." 
Randall  Graphite  Products  Corp.,  711-721 

Fulton  St..  Chicago.  III. 
GRAPHITE,  MISCELLANEOUS.— Graph- 
ite, either  pure  or  in  carbon  mixes.  Is 
molded  or  shaped  by  dies  Into  blocks,  rods, 
tubes,  and  sticks  for  electrodes  (furnace 
and  electrolytic  work),  brushes,  rheostats, 
contacts,  pyrometer  tubes,  muffles,  cruci- 
bles and  pencils.  The  powdered  form,  aside 
from  use  for  lubrication  (see  above).  Is 
used  In  foundry  facing  and  wash  com- 
pounds and  as  an  Ingredient  in  dry-cell  fill- 
ers, rustproof  paints  and  certain  boiler 
compounds.  Also  see  Brushes,  carbon  and 
graphite:  Disks,  graphite  resistance;  Elec- 
trodes, furnace:  Electrodes,  electrolytic 
cell. 


Niagara     Falls. 


Acheson     Graphite 

N.  T. 
Canadian  General  Electric  Co.,  Ltd.,  112 

King  St.,  W,,  Toronto,  Ont.,  Can. 
Dixon  Crucible  Co.,   Joseph,   Jersey  City 

N.  J. 
Huff  Electrostatic  Separator  Co.,  Box  C« 

Arlington,  Mass.    "Electro phite." 
Illinois   Smelting  &   Refining  Co.,    110  N. 


Peoria  St..  Chicago.  HI.     "XLNT.' 
International  Carbon  Products  Co.,   Inc. 
~"      13th    St.,     New    York,    "" 


Y. 


"Rlectrophlte." 
INTERNATIONAL    PAINT    CORP.,     St. 
Louis.  Mo.     "Inco  Products."     (See  dis- 
play advertisement   on   page   1120.) 
Ohio  Carbon  Co.,  The,  8219  AlmJim  AT«„ 

Cleveland,  Ohio.     "Ohio." 
Pettlnoa.   George. F.,    Real  Estate  Bldg., 

Philadelphia,  Pa.      "Paragon." 
GRAPHOMETER— Trade    name    for 
graphic  recording  demand  meter  manufac- 
tured  by  the   Mlnerallac  Electric  Co.,    1046 
Washington  Blvd.,  Chicago.  HI. 


Mfg.   Co..   St. 

GRAPHOSCOPE  MFG.  CO.— 49  Mechanic 
St.,  Newark,  N.  J.  Manufacturer  of  motion 
picture  machines  and  accessories.  Presi- 
dent. A.  K.  Baylor:  vice-president.  J.  R. 
White:  secretary.  H.  K.  Dodd;  treasurer, 
C.  P.  Hall. 

GRAPNEL.— A  pronged  instrument  use- 
ful In  grappling,  as  in  searching  for  and 
seising  a  submarine  cable  or  other  object 


LLI     CHEMICAL     CO.,     THE.— 

Cleveland,  Ohio.     Producer  of  chemicals. 

GRATE  SURFACE.— Grale  surface  In' a 
furnace  is  any  surface  upon  which  coal  Is 
being  burned.  In  hand-fired  furnaces  it  Is 
merely  the  total  area  of  the  grate,  which 
usually  is  horizontal.  With  automatic 
stokers  the  value  Is  harder  to  determine  as 
part  of  the  surface' may  be  used  exclusively 
for  coking,  or  part  for  accumulating  clinker 
and  ash.  or  the  grate  may  not  be  horizon- 
tal. The  ratio  of  heating  surface  to  grate 
surface  Is  not  considered  as  important  now 
as  formerly  and  recent  installations  show 
this  ratio  to  have  decreased  to  about  30  to 
1  instead  ot  the  10  to  1  that  was  at  one 
time  considered  to  be  good  practice. 

GRATES  FOR  BOILER  FURNACES.— 
Grates  for  boiler  furnaces  are  divided  Into 
several  types.  In  ordinary  hand-fired  fur- 
naces they  are  a  separate  and  distinct  part 
of  the  furnace.  In  these  cases  they  are 
not   always    made   by   the    boiler    manufac- 

made  In  other  factories.  When  automatic 
stokers  are  used  the  grate  is  usually  an 
Integral  part  of  the  stoker  and  Is  generally 
furnished  by  the  stoker  manufacturer.  In 
case  of  grate  burnouts  or  necessary  repairs 
to  the  grates  the  stoker  manufacturer  gen- 
erally must  carry  a  stock  of  grates  for 
Immediate  supply. 

Chain  grates  are  probably  the  most  popu- 
lar form  of  grate  for  use  In  automatic 
stokers.  In  these  cases  the  entire  grate 
and  driving  mechanism  la  mounted  on  a 
permanent  truck  and  may  readily  be  re- 
moved from  the  boiler.  Overfeed  step 
grates  are  also  used.  With  these  the  coal 
Is  pushed  In  at  the  top  of  the  grate,  which 
slopes  downward,  and  is  fed  downward 
progressively  by  the  movement  of  the  grate 
bars  aided  by  gravity.  In  the  sprinkling 
type  of  stoker  the  grate  is  generally  sepa- 
rate and  the  coal  Is  sprinkled  uniformly 
over  the  entire  area  by  revolving  spreaders. 

Manufacturers: 

Automatic  Furnace  Co.,  The,  1st  ft 
Harshman   Sts.,    Dayton,   Ohio.      "Cul- 

Beggs  ft  Co.,  James.  36  Warren  St.,  New 

York,  N.  Y.     "McClave." 
Canton    Grate    Co.,    1708    Woodland    Ave.. 

N.  W..  Canton.  Ohio. 
Cokal    Stoker   Co.,    1029-31    N.    Clark    St.. 

Chicago.  HI. 
Combustion      Engineering      Corp..      42-47 

Broad  St.,  New  York,  N.  Y.   "Grieve." 
Cyclone    Orate-Bar    Co.,    9    Grimes    St. 

Buffalo,  N.  Y.     "Cyclone." 
Green     Engineering    Co..     East    Chicago, 

Ind. 
International    Engineering    Works,     Inc., 

Waverly  St..  Framlngham,  Mass. 
McCleave  -Brooks  Co.,  Poplar  St.  ft  Park 

Pl„  Scranton,  Pa. 
National    Foundry    Mfg.    ft    Supply    Co., 

Hepburn    ft    Canal    Sts..    Wllliamaport. 

Pa.     "National." 
New  England  Roller  Grate  Co.,  BE  Liberty 

St.,  Springfield,  Mass. 
Pechsteln  Iron  Works.  Box  S44,  Keokuk, 

Simmons  Hand  Stoker  Co.,  The,  Wil- 
mington, N.  C.     ^Simmons. "_ 


,  Google 
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ORATES  OR  FIREPLACES,  ELECTRIC. 
— See  Fireplace,  electric ;  also  see  Logs, 
electrically  Illuminated  and  heated. 

QRATON  A  KNIGHT  MFO.  CO.— Wor- 
cester, Han.  Manufacturer  of  leather 
belting.  Main  office,  356  Franklin  St.,  Wor- 
cester, Haas.  Factories,  Cleveland,  Ohio; 
Detroit  Mich.;  Montreal,  Que..  Can. 
Branch  offices,  Boaton,  Mass.;  Fall  River, 
Mass.;  428  Broadway,  New  York.  N.  Y.i 
Pittsburgh,  Pa.;  Atlanta.  Oa.;  14  S.  Jeffer- 
son St.,  Chicago.  111.:  Cincinnati,  Ohio; 
Minneapolis,  Minn.;  Milwaukee,  Wis.;  Kan- 
sas City.  Mo.;  St.  Louis.  Mo.;  San  Fran- 
cisco, Cal.;  Portland,  Ore.;  Seattle,  Wash.   - 

GRAVER  CORP.— Bunt  Chicago,  Ind. 
Manufacturer  of  feed  water  heaters,  water 
filters  and  other  power  plant  equipment. 
Business  established  1867.  President.  J.  P. 
Graver;  vice-president  and  gen  end  man- 
ager, P.  a  Graver;  secretary,  H.  8.  Graver; 
treasurer,  W.  P.  Graver;  sales  manager, 
K.  W.  Bartlett.  Main  office.  Bast  Chicago, 
Ind.  Branch  offices,  18  E.  Jackson  Blvd.. 
Chicago.  III.;  Fort  Worth,  Tex.;  Kansas 
City,  Mo.;  Cincinnati.  Ohio;  Toledo.  Ohio: 
New  York.  N.  Y.  Sales  representatives,  C. 
L.  Dean.  Denver,  Colo.;  C.  J.  Martin,  Ban 
Francisco,  Cal. 

GRAVEHT,  INC.,  WILLIAM  J.— SIS  Jack- 
son Ave..  Long  Island  City.  N.  y.  Manu- 
facturer of  refractories  and  Hrebrlck. 
President.  William  J.  Gravert;  secretary 
and  treasurer,  Carl  C.  Pllsohke. 

GRAVITY  CELL.— A  primary  battery 
containing  two  metal  electrodes,  one  above 
the  other,  and  two  different  solutions  as 
the  electrolyte,  the  heavier  solution  In  con- 
tact with  the  under  electrode  and  the 
lighter  solution  In  contact  with  the  upper 
and  two  solutions  remaining  separated  be- 
cause of  their  difference  In  specific  gravity. 
Specifically  a  primary  cell  with  a  copper 
electrode  below  Immersed  In  copper  sul- 
phate solution,  above  which  Is  a  sine 
electrode  Immersed  In  sine  sulphate  solu- 
tion; One  type  of  Danlell  cell. 

ORAV  A  DANIELSON  MFO.  CO.— 579 
Howard  St.,  San  Francisco,  Cal.  Manufac- 
turer of  radio  apparatus.  Business  estab- 
lished 1818.  Amateur  radio  apparatus  dls-, 
trlbuted  by  the  AudloTron  Sales  Co.,  86 
Montgomery  St.,   San  Francisco,  Cal. 

GRAY  *  DAVIS,  INC.— Boaton,  Mass. 
Manufacturer  of  automobile  lamps,  lighting, 
starting  and  Ignition  equipment. 

GRAY,  ELI6HA — An  American  Inventor, 
bom  at  Bamesvllle.  Ohio,  1836,  and  died  at 
Newton,  Mass.,  1801.  He  was  educated  at 
Oberlln  College.  In  186?  he  received  his 
first  patent  for  a  self-adjusting  telegraph 
relay.  Later  he  Invented  the  telegraphic 
switch  and  annunciator,  the  telegraphic 
repeater,  and  a  private  telegraph  line 
printer.  Claims  were  advanced  In  behalf 
of  Qray  as  one  of  the  Inventors  of  the 
speaking  telephone,  for  which  he  Died 
specifications  on  Feb.  14,  1876.  only  a  few 
hours  after  the  filing  of  an  application  by 
Alexander  Graham  Bell,  to  whom  the  pat- 
ent was  awarded  and  whose  rights  were 
sustained  by  the  Supreme  Court.  Grays 
Inventions  Include  a  system  of  multiplex 
telegraphy,  a  type-printing  telegraph,  the 
telautograph  and  numerous  telegraphic  and 
telephone  appliances  and  adjuncts.  For 
many  years  he  was  engaged  In  the  manu- 
facture of  electrical  apparatus  In  Chicago 
and  Cleveland.  He  founded  the  Gray  Elec- 
tric Co.  In  Highland  Park,  HI. 

GRAY-HEATH  CO.— 844  N.  ParksJde 
Ave.,  Chicago.  111.  Manufacturer  of  Igni- 
tion colls  and  heating  device  plugs.  Busi- 
ness established  1911.  President  and  gen- 
eral manager,  B.  L.  Gray;  vice-president 
and  treasurer.  Mark  W.  Heath;  secretary, 
John  P.  SchotL 

GRAY  TELEPHONE  PAY  STATION  CO. 
— 16-M  Arbor  St.,  Hartford,  Conn.  Manu- 
facturer of  telepbone  coin  collectors  and 
meters.  Business  established  1881.  Pres- 
ident. Amos  Whitney;  vice-president,  Frank 
C.  Sumner;  secretary  and  treasurer, 
Charles  Soby;  sales  manager,  George  A. 
Long.  Sales  representatives.  Western 
Electric  Co..  185  Broadway,  New  York, 
N.  T.j  Kellogg  Switchboard  A  Supply  Co.. 
1068  W.  Adams  St..  Chicago.  HI.;  Strom- 
berg-Carlson  Telephone  Mfg.  Co.,  Roches- 
ter, N.  Y.;  Erner  &  Hopkins  Co..  Columbus, 
Ohio;  Northern  Electric  Co..  Ltd.,  Montreal. 

GREASE      CUPS.— Bee     Oil     and     grease 


GREASE,  LUBRICATING.  — Lubricating 
greases  are  compounds  of  heavy  oils  or  fats 
containing  mild  soaps  to  give  them  greater 
consistency.  Graphite.  soaps  tone.  and 
sometimes  mica  are  added  to  the  grease 
where  the  surface  to  be  lubricated  Is  under 
high  pressure. 
Manufacturers: 
Acheson     Graphite     Co.,     Niagara     Falls. 

N.  Y.     "Qredag." 
American    Oil    Corp.,    17!   S.    Water   St., 

Jackson,  Mich.     "American." 
Cook    A    Swan    Co.,    Inc.,    148    Front    St., 

New  York,  N.  Y.    "Swanovla." 
Cook's   Sons,    Adam,    708-710   Washington 

St.,  New  York,  N.  Y.     "Albany." 
Crew  Levlck  Co.,  Ill  N.  Broad  St.,  Phlla- 

Dearborn'  Chemical  Co.,   832   S.   Michigan 

Ave.,  Chicago,  III. 
Dixon  Crucible  Co.,   Joseph,   Jersey  City. 

N.  J. 
Franklin  Oil  Works,   Franklin,  Pa.      "Al- 

FTaier  Lubricator  Co.,  8881  Norma]  Ave., 
Chicago,  m.     "C-J." 

Harris  Oil  Co.,  A.  W..  828  S.  Water  St., 
Providence,  R.  I.     "Harris." 

Indian  Refining  Co.,  244  Madison  Ave., 
New  York,  N.  Y.     "Havollne." 

Moore  Oil  Refining  Co.,  The.  York  A  Mc- 
Lean Sts..  Cincinnati,  Ohio. 

National  Refining  Co..  Cleveland.  Ohio. 
"National." 

New  York  A  New  Jersey  Lubricant  Co., 
401  Broadway,  New  York.  N.  Y.  "Non- 
Fluid." 

Ohio  Grease  Co.,  The,  Loudonvllle.  Ohio. 
"Ohio." 

Pigot.  Sayre  Co.,  The,  17  Battery  PL, 
New  York.  N.  Y.     "Aurora." 

Pure  Oil  Co.,  Coiumbus,  Ohio. 

Swan  A  Finch  Co..  822  8th  Ave.,  New 
York,  N.  Y.     "Slo-Plo."  "Atlas." 

TEXAS  CO.,  THE,  17  Battery  PI..  New 
York.  N.  Y.  "Texaco"  greases  of  all 
kinds,  for  power  plants,  central  stations, 
electric  street  railways,  marine  rail- 
roads, etc.  There  is  a  "Texaco"  lubri- 
cant for  every  purpose. — Adv. 

Warren  Lubricant  Co.,  20-28  Maurice  St.. 
Buffalo.  N.  Y.     "Spermo." 

Wire  Rope  Lubricating  Co.,  40  Clinton 
St..  Newark,  N.  J.    (for  wire  rope) 

GREAT  LAKES  ELECTRIC  MFO.  CO.— 
11-17  8.  Desplalnes  St.,  Chicago,  111. 
Manufacturer  of  motors,  generators  and 
lighting  and  power  plants.  Business  estab- 
lished 1317.    President,  Q.  A.  Johnstone. 

GREAT  LAKES  GEOGRAPHIC  DIVI- 
SION, NATIONAL  ELECTRIC  LIGHT 
ASSOCIATION — President,  W.  C.  Louns- 
lury.   Superior  Water,  Light  A  Power  Co., 


GREAT  LAKES  RADIO  SUPPLIES  CO., 
INC.— 1st  National  Bank  Bldg.,  Elmhurst, 
III.  Manufacturer  of  radio  apparatus. 
Business  established  1916.  President,  treas- 
urer and  general  manager,  J.  Donald  Van- 
dercook;  secretary,  A.  Thoma. 

GREAT  WESTERN.— Trade  name  for 
cream  separators  manufactured  by  the 
Rock  Island  Plow   Co.,   Rock  Island,   III. 

GREAT  WESTERN  ELECTRIC  FIX- 
TURE CO— 292  Church  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  lighting 
fixtures.     Business  established  1821. 

GREAT  WESTERN  MFO.  CO.— Box  812, 
Leavenworth,  Kans.  Manufacturer  of 
foundry  riddles. 


F.  A.  Pickett;  treasurer,  P.  L.  Wilson. 

GREATER  NEW  YORK  METAL  SOX 
CO.,  INC.— 142  W.  19th  St.,  New  York.  N. 
Y.     Manufacturer  of  switch  boxes. 

GREAVES- ETCH  ELLS.— Trade  name  for 
electric  furnaces  manufactured  by  the 
Electric  Furnace  Construction  Co.,  9  Of 
Chestnut  St.,  Philadelphia.  Pa. 

GREBE  4  CO.,  INC.,  A,  H.— 70  Vai 
Wyck  Blvd.,  Richmond  Hill.  N.  Y.  Mimu- 
facturer  of  radio  apparatus.  Grebe  radio 
implete  line  of  — 


:elvlng  Instruments,  audion  det< 

and  audio -frequency  amplifying  sets,  tie- 
ceivers  are  built,  employing  the  regenera- 
tive circuits,  for  wave  lengths  from  160  to 
20.000  meters.  Business  established  1909, 
President,  Alfred  H.  Grebe:  vice-president 
and  secretary,  Louis  G.  Pacent;  treasurer 
and     general     manager.      Douglas  _  Rlgney 


OREBE  RADIO.— Trade  name  for  radio 
apparatus  "manufactured  by  A.  H.  Grebe  A 
Co..  Inc.,  70  Van  Wyck  Blvd.,  Richmond 
Hill.  N.  Y. 

GREDAG.— Trade  name  Tor  lubricating 
Graphite  Co.,  Niagara  Falls.  N.  Y. 

GREEN  A  BAUER.  INC.— 234  Pearl  St.. 
Hartford,    Conn.      Manufacturer    of    X-ray 

GREEN    AUTOMATIC— Trade   name    for 

electric  razor  blade  sharpening  machine 
manufactured  by  the  American  Sharpening 
Machine  Co.,  Inc.,  184  W.  Washington  St., 
Chicago.  111. 

GREEN  ELECTRIC  CO.,  THE  W.--81 
Nassau  St.,  New  York.  N.  Y.  Manufacturer 
of  electroplating  generators,  motor- gen- 
erators, motors,  demagnetizera,  drills  and 
other  electrical   specialties. 

GREEN  ENGINEERING  CO.— East  Chi- 
cago, Ind.  Manufacturer  of  coal  and  ash 
handling  machinery,  hoppers,  boiler  arches, 
settings,  etc.,  and  other  power  plant  equip- 
ment.    Bales  manager.  T.  O.  GriselL 

OREEN  EQUIPMENT  CORP.  —  82  W. 
Jackson  Blvd.,  Chicago,  111.  Manufacturer 
of  electric  hoists,  lighting  fixtures  and 
commutator  undercutting  tools.  Business 
established  1919.  President  and  general 
manager,  J.  H.  Green;  secretary  and  treas- 
urer, L.  C.  Howard. 

GREEN  FUEL  ECONOMIZER  CO Bea- 
con, N.  Y.  Manufacturer  of  fuel  econom- 
ises and  mechanical  draft  apparatus. 
Business  established  1821.  President, 
Frank  Green;  vice-president  0.  F.  Field; 
secretary,  W.  A.  Frame;  treasurer,  E. 
David.  Main  office  and  factory.  Beacon, 
N.  Y.  Branch  offices,  90  West  St.,  New 
York,  N.  Y.;  1445  Old  Colony  Bldg.,  Chi- 
cago, til.;  141  Milk  St..  Boston.  Mass.;  412 
Bessemer  Bldg.,  Pittsburgh.  Pa-;  816  Hip- 
podrome Bldg..  Cleveland,  Ohio;  762  Penob- 
scot Bldg.,  Detroit,  Mich.;  905  Healy  Bldg., 
Atlanta,  Oa.;  1302  Pennsylvania  Bldg.,  Phil- 
adelphia, Pa.;  Green's  Economises  Ltd., 
Kent  Bldg.,  Toronto,  Ont.,  Can.  Bales  rep- 
resentative, C.  C.  Moore  ft  Co.,  San  Fran- 
cisco, Cal:  Los  Angeles,  Cal.;  Salt  Lake 
City,  Utah;  Tucson.  Arls. 

GREEN,  GREEN  A  GREEN.— 604  E.  39th 
St.,  Chicago,  III.  Manufacturers  of  silk 
shade  covers.    Business  established  1919. 

GREEN  HEAD.— Trade  name  for  Jacks 
manufactured  by  the  Clinton  E.  Hobos  Co., 
30-3B  Pearl  St,  Boston,  Mass. 

GREEN,  HENRY  J.— 1191  Bedford  Ave., 
Brooklyn,  N.  Y.  Manufacturer  of  barom- 
eters, hygrometers,  precision  instruments, 
and  thermometers.  Business  established 
1882. 

GREEN  JACKET.— Trade  name  for  spark 
plugs  manufactured  by  the  Splltdorf  Elec- 
trical Co.,  98  Warren  St.,  Newark,  N.  J. 

GREEN  RIVER.— Trade  name  for  thread- 
ing dies  manufactured  by  the  Greenfield 
Tap  A  Die  Corp.,  Sanderson  St..  Greenfield. 
Mass.,  and  Greenfield  Tap  A  Die  Corp.  of 
Canada,  Ltd.,  Front  ft  York  PI.,  Gait,  Ont:, 

GREENE.— Trade  name  for  electric  fur- 
naces manufactured  by  the  Greene  Electric 
Furnace  Co.,  1802  Hoge  Bldg..  Seattle, 
Wash. 

GREENE  ELECTRIC  FURNACE  CO.— 
1602  Hoge  Bldg.,  Seattle,  Wash.  Manufac- 
turer of  electric  furnaces. 

GREENE,  TWEED  A  CO.— New  York, 
N.  Y.  Manufacturers  of  piston  packing. 
Main  office.  109  Duane  St..  New  York,  N.  Y. 
Branch  office,  646  W.  Washington  Blvd., 
Chicago,  111. 

GREENFIELD.— Trade  name  for  flexible 
steel  conduit  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co.. 
647-634  W.  34th  St.,  New  York,  N.  Y. 

OREENFIELDUCT.  —  Trade  name  for 
rigid  conduit  manufactured  by  the  Sprague 
Electric  Works  of  General  Electric  Co., 
627-684  W.  84th  St..  New  York,  N.  Y. 

GREENFIELD  TAP  A  DIE  CORP.— 
Greenfield,  Mass.  Manufacturer  of  thread- 
ing dies,  die  stocks,  screw  plates,  etc. 
President.  F.  H.  Payne;  vice-president  and 
general  manager,  F.  G.  Echols;  secretary, 
L.  M.  Lamb;  treasurer,  F.  A.  Yeaw.  Main 
office  and  factory,  Sanderson  St..  Greenfield, 
Mass.  Branch  offices  and  warehouses,  13 
S.  Clinton  St.,  Chicago.  111.;  IB  Warren  St.. 
New  York,  N.  Y.  District  offices,  74  Con- 
gress St.,  W.,  Detroit,  Mich.;  138  Loco- 
motive Engineers  Bldg..  Cleveland,  Ohio, 
Sales  representatives,  J.  T.  Rowntree.  Inc., 


,  Google 
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(01  Higgles  Bide..  Los  Angeles,  Col. ;  Corry 
ft  Mitchell.  1320  Healey  Bide.  Atlanta,  Qa. 

GREENFIELD  TAP  ft  DIE  CORP.  OF 
CANADA,  LTD.— Front  &  York  PI..  Gait. 
Ont.,  Can.  Manufacturer  of  taps,  dies  and 
screw  plates.  ■  Business  established  180ft, 
President.  Francis  O.  Echols:  vice-presi- 
dent, Frederick  H.  Payne:  secretary,  James 
A.  Carrlck;  treasurer  and  general  manager 
Luther  W.  Smith;  sales  manager,  L.  W 
O'Connor. 

ORE  EN  PORT,— Trade  name  for   gas  en 

Sines  manufactured  by  J.  S.  Gaffga  *  Co. 
reenport,  N.  T. 

GREENWOOD  ADVERTISING  CO— 
Knoxvllle.  Tenn.  Manufacturer  of  electric 
signs.  President,  A.  Greenwood; 
and  manager,  H.  C.  Williams. 


hammer  stands. 
GRETHER.— Trade    name    for    portable 

searchlight     manufactured     by     Frank     W. 
Horse,  289  Congress  St.,  Boston,  Mass. 

GRETHER  FIRE  EQUIPMENT  CO. 
Dayton,  Ohio.  Manufacturer  of  electric 
hand  lanterns.  President  and  general  man- 
ager. William  Grether;  vice-president  and 
secretary,  Fred  E.  Grether;  treasurer.  A. 
K.  Millard;  sales  manager,  William  O. 
Schlelnlt*. 

GREYHOUND.— Trade  name   for   electric 
e  manufactured  by  the  New 


GRIDDLES,  ELECTRIC,  HOTEL  TYPE. 
— Griddles  of  this  type  are  constructed  on 
the  same  plan  as  the  smaller  electric  frying 
and  cooking-  utensils,  and  are  of  such  slie 
that  the  heating  elements  are  divided  Into 
groups  controlled  by  Individual  switches 
accordingly  as  more  or  leas  surface  of  the 
griddle  la  needed.  Some  types  take  as 
much  as  1000  watts  when  under  full  opera- 


Downle  St.,  Stratford.  Ont.,  Can.  "Hot- 
point,"  "Edison." 

Duparquet,  Huot  ft  Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,    6600  w.   Taylor  St.,  Chicago,    III. 


Griddles  are  made 

top  of  the  one  sho 

width    and    depth 

and      10      Ins.      In 

^^^^■* 

height.      Another 

miw?.^iiiH 

L    type.   G63G.   has  a 

J  *"^%f 

*  frying   surface   of 

10  Ins.  In  height. 

"Hotpolnt" 

Still  another  type, 

■hSTSh    "!••.  ■„";"'5, 


AH  are  strongly  made  of  steel 

iron.  The  bodies  are  of  heavy  gauge 
steel  and  equipped  with  heating  ele- 
ments, controlled  by  three-heat 
switches.  Satisfactorily  used  for  cakes, 
eggs,  chops,  steaks,  etc..  by  thousands 

-  of  hotels  and  restaurants.  See  display 
adv.  page  1292-1.— Adv. 

Electric  Heating  &  Mfg.  Co..  Westlake  & 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fers." 

Simple*  Electric  Heating  Co..  8E  Sidney 
St.,  Cambridge,  Mass. 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

GRIDDLES,  ELECTRIC,  HOUSEHOLD 
TYPE.— Griddles  of  this  type  have  the 
heating  element  In  the  base  and  are  made 
to  operate  on  about  800  watts.  They  are 
usually  operated  through  a  cord  and  plug 
attached  to  a  special  circuit. 

Manufacturers: 

Bramhall,  Deans  Co..  281-2(6  W.  36th  St., 
New  York,  N.  Y.    "Deane." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downle  St.,  Stratford,  Ont.,  Can. 
"Hotpolnt."  "Edison." 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  6860  W.  Taylor  St.,  Chicago.  III. 
"Hotpolnt,"  "Edison."  (See  display 
advertisement   on    pages    1282-1293.) 

Globe  Stove  ft  Range  Co.,  The,  Kokomo, 
Ind.     "Globe." 

Power     Mfg.     Co.,     The,     Marlon,     Ohio. 


the  active  materials  used  In  the  plates 
applied  to  a  skeleton  framework  in  such  a 
manner  that  they  fill  pockets  In  this  frame- 
work, which  Is  called  the  grid.  In  the  case 
of  lead  storage  batteries,  this  construction 
gives  what  are  called  Faure  or  pasted 
plates,  and  the  grids  are  made  of  hard  o: 
antimonlous  lead  and  are  usually  cast  !i_ 
molds.  Various  constructions  have  been 
devised  with  the  idea  of  affording  secui 
pocket-like  supports  for  the  active  materia.. 
The  grid  usually  consists  of  thin  bars 
shaped  so  as  to  retain  the  pellets  of  active 
ma  to  rial  within  Its  pocket -like  openings. 
In  the  case  of  alkaline  storage  cells,  sach 
as  the  Edison  battery,  the  grid  Is  made 
of  nickel -plated  steel  and  the  pellets  of 
active  material  are  specially  prepared  and 
inserted  la  the  grid  under  heavy  hydraulic 
pressure. 

On  top  of  the  grid.  In  any  type  of  bat- 
tery, 1«  an  extension  or  lug  which  Is  con- 
nected to  the  crossbar  or  connecting  strap 
Joining  the  similar  plates  of  the  cell  and 
serving  to  conduct  the  current  to  the  grid. 
In  some  cases  the  grid  Is  of  heavier  cross 
section  In  the  upper  portion  so  that  it  wit! 
distribute  the  current  to  the  various  pellets 
more  uniformly  than  If  It  were  of  the  same 
section  throughout. 

GRIDS,  RESISTANCE — Resistance  grids 
are  resistors  made  of  cast  iron  or  steel 
usually  In  the  form  of  a  flat  open  ilgxag 
grid  provided  with  terminal  lugs  for  mount- 
ing side  by  side  In  a  rheostat  frame.  They 
are  used  where  resistance  must  be  Inserted 
In  a  circuit  carrying  a  fairly  heavy  current. 
Cast  Iron  is  particularly  suitable  for  this 
purpose,  because  It  combines  a  fair  amount 
of  resistance  with  considerable  conductance 
and  Is  not  so  readily  oxidised  or  disin- 
tegrated when  heated  even  to  red  beat, 
which  Is  not  uncommon  In  grid  resistors 
that  must  dissipate  a  large  amount  of 
power.  On  account  of  this  heating  the  ad- 
jacent grids  are  spaced  apart  and  usually 
hung  vertically  to  give  ample  opportunity 
for  radiation  and  ventilation;  the  rheostat 
Is  entirely  open  If  there  la  not  likelihood 
of  combustible  material  coming  In  contact 
with  It,  or  protected  by  open -mesh  wire 
screen  or  other  ventilated  cover  to  guard 
against  ignition  of  such  material.  Resistor 
grids  are  used  extensively  with  electric 
railway  motors,  slip-ring  induction  motors, 
elevator,  crane  and  hoist  motors,  rolling- 
mill  and  other  heavy-duty  motors,  and  for 
similar    Intermittent    or    continuous    resist- 


AUTOMATIC     ELECTRICAL     DEVICES 

CO.,    120-122    W.    3rd    St.,    Cincinnati, 

Ohio. 
Boston  Armature  Works,   77  Washington 

St.,  N.,  Boston,  Mass. 
Canadian    Edison     Appliance     Co.,     Ltd., 

Downle     St.,      Stratford,     Ont.,      Can. 

"Hotpolnt."  "Edison." 
Canadian  General  Electric   Co.,   Ltd.,  212 

King  St.,  W..  Toronto,  Ont.,  Can. 
Columbia    Machine    Works    ft    Malleable 

Iron  Co..  Atlantic  Ave.  ft  Chestnut  St., 

Brooklyn,  N.  T. 
EDISON    ELECTRIC    APPLIANCE    CO., 

INC.,   6M0  W.  Taylor  St.,  Chicago,  111. 

"Hotpolnt,"      "Edison."        (See     display 

advertisement  on   pages   1292-1293.) 
National   Lead  Co.,   Ill   Broadway.   New 

York,  N.  Y, 
Standard   Electric   Machinery   Co.,    Balti- 
more, Md.    "Standard  -Baltimore. " 
Union    Electric    Mfg.    Co.,    120    Reed    St., 

Milwaukee,  Wis.     "UEMCO." 
WEST1NGHOUSE    ELECTRIC    ft    MFO. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1396-1402.) 
GRIESKEIM-ELEKTRON     CELL.  — One 
of  the  most  Important  German  cells  for  the 
electrolytic   production  of  alkali   and   chlo- 
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When  writing  to  manufacturers  please 
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GRIEVE.— Trade  name  for  boiler  furnace 
grate  manufactured  by  the  Combustion  En- 
gineering Corp.,  11  Broadway,  New  York, 
N.  Y. 

GRIFFIN  WHEEL  CO.— Chicago,  111. 
Manufacturer  of  wheels  for  electric  street 
and  Inter  urban  cars.  President.  F.  L. 
Whltcomb:   vice-president,  C.  K.   Knlcker- 


Detroit,  Mich,;  Denver, 

Colo.:  Boston,  Mass.;  Kansas  City,  Mo.; 
St.  Paul  Minn.;  Los  Angeles,  Cal.;  Tacoma, 
Wash. 

GRIFFITHS  ft  SON,  JAMES  A— 1115-17 
But  ton  wood  St..  Philadelphia,  Pa.  Manu- 
facturers of  ejectors,  injectors,  valves  and 
other  power  plant  specialties. 

RHIULS,  ELECTRIC— These  cooking  ap- 
pliances as  used  on  the  table  consist  of  a 
combination  frier,  broiler,  toaster  and  hot 
plate.  The  heating  element  Is  so  arranged 
that  food  may  be  cooked  either  above  or 
below  it,  or  In  both  places  at  the  same 
time.  With  some  of  these  appliances  a 
vessel  Is  provided  for  boiling  water  or 
steaming  eggs,  or  for  using  the  grlU  as  a 
chafing  dish :  in  some  cases  a  small  oven  can 
be  secured  as  an  accessory.  These  grills 
may  be  used  for  preparing  almost  any  food 
In  any  form,  but  only  In  relatively  small 
quantities.  They  are  attractively  finished. 
usually  having  a  nickel  or  copper  finish, 
and  are  quite  suitable  for  use  on  the  table, 
the  food  being  served  hot  directly  from  the 
cooking  dish. 

Manufacturers; 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit.  Mich.  "American  Beau- 
grill,    equipped   with   three 


"American  Beauty"  Grill 

of  ebony  finish.  Has  open  coll  type  of 
heating  element.  Furnished  complete 
with  a  (-ft.  triple  conductor  cord,  hav- 
ing detachable  porcelain  plug  and  at- 
tachment plug. — Adv. 

Bramhall,  Deane  Co.,  261-2(5  W.  28th  St., 
New  York.  N.  Y.     "Deane." 

Canadian  Edison  Appliance  Co..  Ltd., 
Downie  St.,  Stratford.  Ont..  Can.  "Hot- 
point,"  "Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont..  Can. 

Curtainless  Shower  Co.,  Inc.,  307  6th  Ave., 
New  York,  N.  Y.    "Reddy." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6000  W.  Taylor  St..  Chicago.  III. 
Two  styles  are  manufactured — a  round 
and  rectangular  grill.  Of  the  glowing. 
open -coll  reflector  type,  they  boll, 
broil,  fry  and  toast.     The  round  mode! 


Hotpolnt"  Radiant  Grill 


has  three  heats,  adjustable  to  "high, 
medium  and  low."  Made  of  pressed 
steel  and  finished  In  polished  nickel. 
Have  deep  under  dishes  with  broiling 
grid,  shallow  dish,  and  cover  to  fit 
either  dish;  complete  with  cord  and 
lamp  socket  attachment  plug.  The 
round  grill  illustrated  (Cat.  No.  1S0G1) 
is  also  made  In  single  heat  (Cat.  No. 
110O1).  See  display  adv.  pages  1292-3. 
—Adv. 
Equator  Mfg.  Co..  1(4  York  St.,  Hamilton, 
Ont.,  Can.    "Equator." 
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LANDERS.  FRARY  ft  CLARK.  New 
Britain,  Conn.  Four  heats,  175-300-350- 
650  watts.  Cooking  can  be  done  both 
above  and  below   the  heating  element 


"Unltf 


'  Qrlll 


at  the  same  time.  Diameter  of  top, 
8  Ins.  Three  cooking  pans  with  ebon- 
lztd  handles.  Fibre  feet.  Nickel  plated. 
Complete  with  6-ft.  heater  cord  and 
plug— Adv. 
Llndstrom.   Smith  Co.,  3212-3238  W.  Lake 

St.,  Chicago,   111.      "White  Cross." 
Manning,  Bowman  A  Co.,  Merlden,  Conn. 
Rochester  Stamping  Co.,  Rochester,  N.  Y. 

"  Roy  al  -  Rochester. " 
Russell  Electric  Co.,  110  W.  Austin  Ave., 

Chicago.  El.     "Hold-Heet." 
Rutenber      Electric      Co.,      Marlon,      Ind. 

"Rutenber." 
Standard   Stamping  Co.,   The,   1st   St.   & 
7th   Ave..   Huntington,   W.   Va.      "Arm- 
Superior  Electrics.   Ltd.,  Pembroke,  Ont., 

Can.     "Superior." 
UNION     ELECTRIC     CORP..     103     Mott 
St.,     New     York,     N.    Y.       "American 
Lady- 
Weeks  Mrs-.  Co.,  H.  G.,  Hamilton,  Ohio. 
ORIMSHAW.— Trade  name  for  Insulating 
tapes    manufactured  by   the  New  York   In- 
sulated   Wire    Co.,    11*    Liberty    St.,    New 
York,  N.  Y. 

GRINDERS,  ELECTRIC— Motor-driven 
grinders  can  be  divided  Into  two  general 
classes,  according  to  the  purpose  of  the 
grinding  operation.  One  class  consists  of 
those  which  are  used  to  remove  a  portion 
of  a  surface,  or  to  cut  Into  the  surface  of 
materials.  This  type  has  commonly  an 
abrasive  wheel  driven  at  a  high  speed,  the 
wheel  being  made  of  emery,  carborundum, 
corundum  and  other  such  hard  abrasive 
compounds.  The  second  class  of  grinders 
are  those  which  pulverize  or  break  up  a 
substance  Into  smaller  pieces.  These  ma- 
chines, which  are  sometimes  called  attri- 
tion mills,  usually  run  the  material  between 
grinding  wheels,  rollers  or  plates.  The  ma- 
terial may  be  cut  by  blades  on  the  moving 
surfaces  or  crushed  by  pressure  between 
these  surfaces. 

The  first  class  of  machines  are  most  com- 
monly used  on  metals,  fibers  or  other  hard 
substances;    the   second   class   for  cereals, 

less  brittle  materials,  such  as  bone.  The 
high  speeds  at  which  both  classes  of  ma- 
chines operate  make  the  electric  motor 
drive  particularly  appllcabk 
chlnery.  In  the  following 
grinders  are  further  subdlv 
principal  uses.  In  all  cases  these  grinders 
include  both  the  motor  and  grinding  wheel, 
as  well  as  mounting  and  connecting  means. 
For  grinding  wheels  as  detached  appliances 
and  as  belt  or  otherwise  mechanically 
driven  machines,  see  Wheels,  grinding. 


with  two  wheels,  one  on  either  end  of  th< 
armature  shaft.  The  motor  la  usually  en- 
cased In  or  mounted  on  a  single-piece  cast- 
ing which  supports  the  motor  of  the  ma- 
chine and  an  adjustable  rest  is  generally 
provided  with  the  machine.  This  casing 
may  partially  enclose  the  wheels  to  hold 
the  dust  which  la  sometimes  carried  oft 
by  a  dust  suction  or  accumulating  system. 
For  grinding;  tools  and  other  tempered 
pieces  a  water-cooling  system  may  be  In- 
corporated In  the  machine.  The  size  of  the 
machine  wllL  of  course,  vary  with  Its  duty 
but  the  stse  Is  usually  smaller  than  the 
post  or  pedestal  type,  since  bench  mount- 
ing Is  used  chiefly  for  light  work  such  as 
Is  required  In  connection  with  other  bench 
work.  The  smaller  types  are  usually  equip- 
ped with  a  universal  motor,  the  larger  sizes 


t  electri 


with  a-c.  or  d-c.  motors  according  to  the 

power  supply. 
Manufacturers: 

Athol  Machine  Co.,  Athol.  Mass.  "Athol." 
BODINE   ELECTRIC   CO..   2*6*  W.    Ohio 


.,  Chlca 


o,   III. 


Champion  Blower  A  Forge  Co.,  The,  Lan- 
caster,  Pa.      "Champion." 

Chicago  Pneumatic  Tool  Co..  $  E.  **th 
St.,  New  York,  N.  Y.     "Little  Slant." 

Cincinnati  Electrical  Tool  Co..  1501-3-5 
Freeman  Ave.,  Cincinnati,  Ohio.  "Cin- 
cinnati." 

Coales  Clipper  Mfg.  Co.,  237  Chandler 
St.,   Worcester,  Mass. 

Connecticut  Dynamo  ft  Motor  Co.,  The. 
Lyons  Ave.  ft  Colt  St..  Irvington,  N.  J. 

CRAWFORD  MFQ.  CO.,  13-21  Park  Row, 
New  York.  N.  Y.  The  Illustration 
shows  a  double-ended  grinder  designed 
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service  under  severest 
_ame  general  character- 
istics as  the  "Wooten"  described  under 
Grinders,    Electric.   Post  or   Pedestal.— 

Dillon"  Electric  Co.,  Mahoning  Rd.  A  11th 

St..   N.   E..   Canton,    Ohio.      "Dillon." 
Electro-Magnetic    Tool    Co.,    2902    Carroll 

Ave..  Chicago,  111.     "Electro." 
Forbes  ft  Myers,   172  Union  St.,  Worces- 
ter, Mass. 
General  Platers-  Supply  Co.,  Inc..  489-493 


,  Chicago,  111. 

Grand     Rapid  a     Grinding     Machine     Co., 

Grand  Rapids,   Mich. 
Uaskins  Co..  R.  G.,  2T  8.   Desplalnes  St., 

Chicago,  III. 
Hobart  Bros.    Co.,    US   Water  St.,    Troy, 

JANETTE  MANUFACTURING  CO..  558- 
568  W.  Monroe  St.,  Chicago,  HI.  Jan- 
ette  H  hp..  a-c.  or  d-c  motor  bench 
grinder  (fig.  below),  can  be  had  In 
standard  voltages;  also  with  floor  ped- 
estal. Easy  to  Install.  Accessible 
from    all    sides.      Flush    push    button 


Janetle  Motor  Bench  Grinder 
ten    with    protecting   hood. 


—Adv. 

Kimble  Electric  Co.,  634-15  N.  Western 
Ave.,  Chicago,  111.     (A.  C.  only.) 

LANDERS,  FRARY  &  CLARK,  New 
Britain,    Conn.      "Universal," 

Louisville  Electric  Mrg.  Co.,  Inc.,  31st  ft 
Magazine   St*.,    Louisville.   Ky. 

MASTER  ELECTRIC  CO.,  THE.  180  Ba- 
con St.,  Dayton.  Ohio.     "Master." 

MECHANICAL  APPLIANCE  CO.,  THE, 
Milwaukee,   Wis.      "Watson." 

Nell  ft  Smith  Electric  Tool  Co.,  The,  813- 
815  Broadway,  Cincinnati.  Ohio.  "Ideal." 

Piedmont   Electric   Co.,   Ashevllle,   N.   C. 

Rochester  Electric  Products  Corp.,  Driv- 
ing Park  Ave.  ft  Argo  Park,  Rochester, 
N.   Y. 

ROTH  BROS,  ft  CO.,  1400  W.  Adams  St.. 
Chicago,    HI.      "Rothmotors." 

337 


Stow  Mfg.  Co.,  Inc.,   443  State  St.,  Blng- 

hamton,  N.  Y. 
Temco  Electric  Motor  Co.,  The.  604  Sugar 

St.,   Lelpilc,  Ohio.     "Temco."    ' 
U.  S.  Electrical  Mfg.  Co.,  3rd  St.  A  Cen- 
tral Ave.,   Los  Angeles,   Cal. 
U.    S.    Electrical  Tool   Co..    The,    2480   W. 

8th   St.,  Cincinnati,  Ohio.     "U.  S." 
Webster  A   Perks  Tool  Co.,   The,   Center 
&    Jefferson    StS.,     S.     E.,     Springfield. 
Ohio. 
Winchester    Optical    Co.,    Horseheada,    N. 

Y.      "Monarch." 
Wodack  Electric  Tool  Co.,  2S-27  S.  Jeffer- 
son St.,    Chicago.    111.      "Wodack." 
GRINDERS,        ELECTRIC,        BONE.— In 
these  machines  an  electric  motor  Is  mount- 
ed on  the  frame  of  the  grinder  and  either 
geared  or  directly  connected  to  the  grinder 
shaft.      The    bones   are   ground    or    crushed 
to    be   used    In    fertilizer   mixtures  and   for 
use  in  making  bone  charcoal  which  Is  em- 
ployed in  many  Industrial  processes. 
Manufacturers; 
Braun    Co.,     The.     1815-36    N.     23rd     St.. 

Philadelphia.    Pa.      "Coles." 
Deer  Co..  Inc.,  The  A.  J.,  Hornell,   N.  T. 

Electric  Furnace  Construction  Co.,  SOS 
Chestnut  St.,  Philadelphia,  Pa. 
"Greaves*  Etchells. " 

Enterprise  Mrg.  Co.  of  Pa.,  3rd  A  Dau- 
phin   Sts.,    Philadelphia.    Pa.       "Enter- 

LANDER9,  FRARY  ft  CLARK.  New 
Britain,  Conn.     "Universal." 

Louisville  Machine  ft  Mfg.  Co.,  The, 
Louisville,   Ohio.     "Elect rf-Cut." 

GRINDERS.  ELECTRIC,  COFFEE.— 
These  coffee  grinders  are  commonly  used 
in  coffee  and  tea  stores  and  grocery  and 
lores.  They  usually  consist 
luunted  In  »  pedestal  base. 
either  for  Boor  or  counter  use,  a  set  of 
cutting  knives  directly  connected  to  the 
motor  shaft  and  a  hopper  mounted  above 
the  grinding  knives.  The  coffee  Is  dumped 
In  the  hopper  and  fed  by  gravity  through 
the  knives  falling  Into  a  pan  or  receptacle 
beneath  the  knives.  They  are  usually  snap- 
■>  witch-  con  trolled  and  can  be  connected  di- 
rectly to  the  llB+itlng  circuits,  as  they  da 
rot  take  as  much  ss  680  watts.  The  ma- 
chines may  be  made  with  two  sets  of 
knives,  one  at  either  end  of  the  armature 
shaft  or  they  may  have  only  one  set  at 
one  end,  or  one  end  may  have  coffee- 
grinding  knives  and  the  other  end  may 
drive   meat-cutting  or  chopping   knives. 

Angldiie    Computing    Scale    Co.,    Elkhart. 

Ind. 
Bramhall,  Deane  Co.,  281-286  W.  38th  St., 

New  York,   N.  Y.     "Deane." 
Braun    Co.,     The,     1616-86    N.     23rd    St., 

Philadelphia,    Pa.      "Coles." 
Deer    Co.,    Inc.,    The    A.    J.,    Hornell,    N. 

GRUENDLER  PATENT  CRUSHER  A 
PULVERIZER  CO.,  928  N.  1st  St.,  St. 
Louis,  Mo. 

Gump  Co.,  B.  F.,  431  S.  Clinton  St.,  Chi- 

Holwlck.    B.    C,    Canton,    Ohio.      "Hol- 

wlck." 
LANDERS,     FRARY     A     CLARK,     New 

Britain.   Conn.     "Universal." 
Louisville     Machine     ft     Mfg.     Co.,     The. 


■Hie,    Mich.      "SUmpnOn.' 
Troomner,    Henry,    911   Arch   St.,   Phila- 
delphia. Pa. 
GRINDERS,       ELECTRIC,       FEED — See 
Feed  cutters  and  grinders,  motor-driven. 

GRINDERS,  ELECTRIC,  LABORATORY. 
— As  these  grinders  are  especially  designed 
for  miscellaneous  small  grinding  jobs,  t1 — 
metimes    p "-'     -'-     * *• 

device" 

pulley    substituted"  for- the    wheel."   They 
may  be  either  portable  or  stationary  bench 
or  floor  types. 
Manufacturers: 

Bets  Co.,   Frank  3..   Hoffman  St.,  Ham- 
mond. Ind. 
BOD1NE   ELECTRIC  CO.,    2254   W.  Ohl» 

St.,    Chicago.   III. 
Braun    Co.,     The,     1616-36     N.     23rd    St.. 

Philadelphia,    Pa.      "Coles." 
Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 


,Googk 
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Electric    Furnace    Const  ruction    Co.,     SOS 

Chestnut      St..      Philadelphia.      Pa. 

'  'Orea  ve  s  -  E  tche  lis. " 
EMEUSON   ELECTRIC  MFG.  CO.,  THE. 

2UI2-:J032    Washington    Ave.,    St.    I,oii!k. 

Mo. 
General   Platers"   Supply   Co.,   Inc..   489-493 

Broome    St..    New    York,    N.    T. 
GRINDERS.   ELECTRIC.   PEANUT   AND 
t  grinders  are  of  two 


also  in  that  the  ... 
wheels  produce  an  unctuous  product  and 
Ihe  steel  wheels  one  of  a  more  granular 
nature.  They  are  usually  equipped  with 
»n  automatic  salting  device.  Molor  drive 
makes  a  very  sanitary  outfit. 
Manufacturers: 

Deer  Co..  Inc.,  The  A.  J..  Hornell,  N.  Y. 
"Royal." 


.    311    S.    Jeff  em 


electric  grinding  equipi 
be  uaed  on  parts  In  a  machine,  or  which 
are  being  machined,  without  dismantling 
the  machine  or  removing  (he  part.  It  is. 
therefore,  much  used  for  repair  work  In 
automobile  and  genera]   machine  shops.     It 

from   the   floor   

machine,  planer,  or  lathe,  especially  where 
It  la  not  necessary  to  have  a  perfectly  true 
plane   surface. 

These  portable  grinders  may  be  divided 
into  two  classes,  those  driven  from  a  sepa- 
rate motor  through  belting  or  a  flexible 
shaft  and  those  in  which  Ihe  tool  is  directly 
driven  from  the  shaft  of  a  small  motor. 
The  types  utilizing  a  separate  motor  some- 


which   ■ 


.jnt   tilt —  . 

in  be  easily  moved  about.  The 
shaft  Is  connected  directly  or 
through  belting  to  a  universal  Joint  which 
In  turn  drives  a  flexible  shaft.  To  give 
greater  range  to  the  tool  the  universal 
Joint  may  be  mounted  on  the  end  of  a 
long  rod  which  is  fastened  rigidly  to  the 
motor  case,  the  motor  being  mounted  on  a 
pivot  which  allows  it  to  be  turned  through 
any  angle  horliontally  and  also  through  a 
considerable  angle  in  a  vertical  plane.  To 
the  end  of  the  flexible  shaft  is  fastened  the 
shart  of  the  grinding  wheel.  These  wheels 
are  made  In  many  sixes  and  are  provided 
with  handles  for  holding  the  wheel  when 
in  use.  The  smaller  types  of  fiexlble- 
shaft-drivon  wheels  have  a  light  motor 
which  can  be  carried  about  and  are,  there- 
fore mounted  on  a  small  flat  base  Instead 
of  a  cart. 

The  directly  driven  types  are  for  light- 
duty  work.  The  motor  Is  usually  mounted 
in  a  light  case  provided  with  a  handle  at 
the  back  or  a  handle  on  either  side  of  the 
motor  or.  particularly  for  surface  grinding, 
with  a  handle  at  either  end  of  the  motor 
shaft.  This  direct-driven  type  Is  some- 
times  suspended  through  a  spring  and  rope 
or  chain   suspension    and    it   Is   then  called 


Chicago   Pneumatic^  Tool    Co.,  ^8    I 
Tnnatl  S 


...i   Works,    Inc.,    4732- 

Cleveland,   Ohio. 

Coates  Clipper  Mfg.  Co.,  237  Chandler  £ 

Worcester,  Mass. 
Electro-Magnetic    Tool    Co..    2902    Carroll 

Ave..    Chicago.    111.      "Electro." 
General  Platers'  Supply  Co.,   Inc..   489-193 

Broome  St..  New  York,  N.  Y. 
Gilbert    Co.,    The   A.    C.    Blatchley   Ave.. 

New  Haven,   Conn.     "Polar  Cub." 
GUHIIan    Bros.,    Inc..    Los  Angeles.   Cal. 
Hamilton -Beach  Mfg.  Co..  1301-39  Rapids 

Drive.   Racine.   Wis. 
Hasklns  Co.,   R.  Q.,  27  S.  Desplalnes  St., 

Chicago,    111. 
Hlsey-Wolf    Machine    Co..    The.    Col.  rain 

&     Mnrshall     Aves.,     Cincinnati.     Ohio. 

"Hlsey." 
Independent  Pneumatic  Tool  Co..   800  W. 

Jackson  Blvd..    Chicago.   III.      "Thor." 
Louisville  Electric  Mfg.   Co..   Inc..   31st  & 

Magaiine    Sts..    Louisville.    Ky. 
MASTER  ELECTRIC  CO..  THE,  4B0  Ba- 
con  St..  Dayton.   Ohio.      "Matter." 
Mummert-Dlxon  Co..  Philadelphia,  &  Qay 

Sts.,   Hanover,   Pa. 


"Ideal.' 

Racine  Universal  Motor  Co..  63  W.  Jack- 
son   Blvd..    Chicago,    III.      "Kaclne." 

Standard  Electric  Tool  Co..  The,  Cincin- 
nati. Ohio.     "Standard." 

Stow  Flexible  Shaft  Co.,  3*46-5*  Ludlow 
St.,    Philadelphia,    Pa. 

Stow  Mfg.  Co.,  Inc..  443  State  St..  Hlng- 
hamton.   N.   Y. 

Tern  co  Electric  Motor  Co.,  The.  504 
Sugar  St.,   Leipslc,   Ohio.      "Temeo." 

0.  ft  Electrical  Tool  Co.,  The,  2480  W. 
6th   St.,   Cincinnati.   Ohio.     "U,   S." 

WISCONSIN  ELECTRIC  CO..  Racine. 
Wis.  "DIIMORE"  grinders  are  of  the 
portable,    tool-post    type,    and    coi 


done 


"Dum 


•e"    is    free    from 


bell-n 


Model  3  Multispeed  "Dumore' . 
wheel  and  tool  equipment  Is  shown  be- 
low Its  combination  of  Interchange- 
able spindles  and  quick-change  pulleys 
enables  the  operator  to  obtain  exactly 
the  right  cutting  speed  for  a  Job.  The 
motor  swivels  to  Ave  different  angles. 
It  develops  14  hp..  and  is  mounted  on 
rubber  Insulators,  preventing  the  trans- 
mission   of    vibration    to    the    grinding 
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Tool  Equipment 
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rlnders  uive  good   results.     See 
i»  1311.— Adv. 

S.    Jer- 

ferson  St..   cnicago,   ill.      -'Wodack." 

Woods    Machine    Co..    S.    A.,    27    Damrell 

St.,  Boston,  Mass.  "Planers  of  Woods." 

GRINDERS,       ELECTRIC,       POST       OR 

PEDESTAL.— Post     or     pedestal     grinders. 

sometimes  called  floor  or  column  grinders, 

are  one  of  the  commonest   types  of  grind- 

a  post  or  pedestal,  grinding  wheels  being 
mounted  on  the  ends  of  the  motor  shaft. 
Ah  they  are  run  at  a  very  high  speed,  they 
are  very  accurately  balanced  to  give  uni- 
form, smooth  running.  A  tool  rem  or  a  Jig 
or  other  fitting  is  usually  provided  in  front 


metal-working  shops  for  grinding  tools  and 
for   rapidly    removing  metal   from    castings 

sometimes  provided  with  a  water  spray  or 
pipe  Tor  pouring  water  or  a  cutting  fluid  on 
the    material    being   ground. 
Manufacturers: 

CRAWFORD  MFG.  CO..  13-S1  Park  Row, 
New  York,  N.  Y.  The  electrical  com- 
ponent  has  been   given  careful   consld- 


isslve  temperature  rise.     Motors 

Crawford   Electric   Grinder 

furnished  from  14  to  2  h.  p.  Ends  are 
of  cast  Iron  accurately  machined  and 
so  designed  as  to  enclose  the  field  and 

.  interior  from  emery  dust.  The  statora 
are  wound  as  in  the  standard  a.  o. 
motors  made  by  thla  company.  Rotors 
are  also  of  same  general  construction. 
The  bearings  are  double  row  radial  ball 
mounted  on  (he  shaft  with  locking  nut. 
enclosed  In  a  dust  proof  housing.  Shaft 
,1s  of  special  axle  steel  furnished  In 
various   lengths,   with    collars  and   nuts 

.  or  special  attachments.  It  will  be  noted 
that  the  grinder  In  this  case  may  be 
detached  from  the  pedestal  and  used 
as  a  bench  grinder  If  desired.— Adv. 

Globe  Electric  Co.,  6340  Stony  Island  Ave., 
Chicago,   III. 

ROTH  BROTHERS  &  CO.,  Chicago,  BL 
Roth  electric  motor  polishing  and 
grinding  machines  are  made  in  several 
types  for  use  on  both  direct  and  al- 
ternating  current   circuits.      The   diatn- 


ia  built   small  a 


Roth  Grinder 

as    to    allow    high    speeds    with    perfect 
safety.     These   machines  are   designed 
with   the   particular   Idea  of   providing 
a     Urge    working    radius    around    the 
wheels,     this    (feature     being     particu- 
larly   advantageous    where    long    work 
is    handled.— Adv. 
QRINDERS,        ELECTRIC,        RAILWAY 
TRACK.— An     electrically    driven     machine 
for  grinding  the  track  rails  to  any  desired 
shape.     Such  mauhinea  are  most  frequently 
used    for    grinding    corrugations    from    the 
head  of  the  rail  and  for  bringing  the  head 
to  a  proper  surface  at  welded  joints.    They 
vary   from  grinding  wheels  driven   directly 
by  a  small  r~*~  ■■--■ "■      ---■   •- 

wheels  controlled  to  a  very  high  degree  of. 
accuracy  with  regard  to  their  plane  of 
movement.  These  larger  machines  are  us- 
ually    mounted     on     specially     constructed 


:o    Pneumatic    Tool    Co.,    t   E.    44th 
New  York,   N.   Y.     "Utile  Giant." 
Works.    Inc.,   4732-36 


Cleveland 

St.  Clair  Ave.  Cleveland,   Ohio. 
ltailway  Track-Work  Co.,  3132  E.  Thomp- 


St..    Philadelphia,     Pa. 


ooglc 
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._.     _,     flour,  and    In     the 

manufacture  of  other  food  products,  such 
as  evaporated  milk.  They  are  also  used 
for  recovering  such  products  by  regrlndlng 
when  they  become  caked  or  hardened  Into 
lumps.  There  are  two  types  of  machines 
used,  one  with  rotating  rollers,  the  other 
with  rotating"  disks,  both  types  having  very 
fine  knife  blades  on  the  rollers  or  disks. 
The  material  to  be  ground  is  caused  to  fall 
between  the  disks  or  rollers  and  Is  cut  up 
by  the  knife  blades,  the  degree  of  fineness 
being  regulated  by  the  shape  of  the  blades 
and  the  distance  between  the  cutting  sur- 
faces. For  very  fine  grinding  a  series  of 
grinders  of  varying  degree  of  fineness  are 
employed.  For  all  these  machines  motor 
drive  makes  a  very  sanitary  outfit  besides 
presenting  all  the  other  advantages  of  elec- 


Chatlenge  Machine  Co.,  Inc.,   5116  Spring- 
field   Ave,    Philadelphia,    Pa.       "  Glial - 

Chicago    Pneumatic   Tool    Co..    6    E.    44th 

St..   New  York.  N.    T.      "Little  Giant." 
Cincinnati  Electrical  Tool  Co.,  The,  1601- 

3-5    Freeman     Ave..     Cincinnati,     Ohio. 

"Cincinnati." 
Coates   Clipper    Mfg.    Co..    237    Chandler 

"*      *"' "-sa". 

,   N. 


Eager 


Electro- Magnetic  Tool  Co.,  2902  Carroll 
Ave..  Chicago.  HI.     "Electro." 

Forbes  ft  Myers,  172  Union  St.,  Worces- 
ter.   Mans. 

Hobart  Bros.  Co..  11!  Water  St.,  Troy, 
Ohio.      "HB." 

Hy field  Mfg.  Co.,  The,  21  Walker  St.. 
New   York,   N.   Y.      "Hyfleld  Wonder." 

JANETTE  MFG.  CO.,  566  W.  Monroe  St., 
Chicago,    111. 

Kimble  Electric  Co.,  634-46  N.  Western 
Ave..  Chicago,  111.  (A.  C.  only.) 
"Kimble." 

Louisville  Electric  Mfg.  Co..  Inc.,  Slat  A 
Magazine   Sta..   Louisville.   Ky. 

LeBron  Electrical  Works.  318-330  S.  12th 
St..  Omaha,  Neb. 

MASTER  ELECTRIC  CO.,  THE,  480  Ba- 
con St..  Dayton.  Ohio.     "Master." 

MECHANICAL  APPLIANCE  CO..  THE. 
Milwaukee.   Wis.      "Watson." 

Miller,  Charles  E.,  Anderson,  Ind.  "Mil- 
ler-Anderson." 

Neil  ft  Smith  Electric  Tool  Co..  The.  813- 
81 6  Broadway,  Cincinnati,  Ohio. 
"Ideal." 

ROTH  BROS.  ft  CO.,  1400  W.  Adams  St., 
Chicago,   HI.     "Rothmotors." 

Stow  Mfg.  Co..  Inc..  443  State  St..  Bing- 
hamton.    N.    Y. 

Temco  Electric  Motor  Co..  The.  60*  Sugar 
St..  Leipslc,   Ohio.      "Temco." 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  ft  Cen- 
tral Ave..  Los  Angeles,  Cal. 

U.  S.  Electrical  Tool  Co.,  The,  2130  W. 
6th  St..  Cincinnati,   Ohio.     "U.   S." 

Webster  ft  Perks  Tool  Co.,  The.  Center 
ft  Jefferson  SUi.,  S.  E..  Springfield. 
Ohio. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jeffer- 
son  St.,  Chicago.  111.      'Wodack." 

GRINDERS.  ELECTRIC,  SPECIAL  AND 
MISCELLANEOUS. -Under  this  classifica- 
tion are  Included  the  various  types ,  of 
grinders  for  special  purposes  not  otherwise 
listed.  Among  the  most  Important  In  this 
class  Is  the  lathe  carriage  or  tool -post 
grinder.  It  Is  sometimes  referred  to  as  a 
portable  grinder,  because  it  generally  may 
...  „-. >..__  wMon  n ™_ 

but  do 

It  Is  "a  small  electric  motor  to  which 

Is  directly  connected  a  grinding  wheel. 
either  being  mounted  on  the  armature 
shaft  or  driven  through  multiplying  gears. 
The  device  has  a  base  suitable  for  mount- 
ing on  a  toot  post  or  lathe  carriage.  It  Is 
largely  used  for  Internal  grinding  and  for 
grinding  spindles,  bearings,  bushings, 
crankshafts,  etc. 

The  radial  grinder  Is  another  form  of 
foundry  and  machine-shop  tool  of  special 
type.  This  machine  has  a  long  rod  pivoted 
on  a  floor  base  or  column,  the  grind- 
ing wheel  being  placed  at  one  end  of  the 
rod.  the  motor  at  the  other.  The  machine 
Is  heavily  built  and  the  rod  which  supports 
•■ leel   — ■   — * '  '         J 

3    gil 

control  of  the  movement 
rod  mounting  Is   pivoted   so 
may  be  moved  radially.   "■ — ' 

being  obtained    1 —   

along  the  rack. 


belnr  obtained  by  movement  of  thi 
along  the  rack.  This  machine  Is  get 
used   on    large   castings,    the    work    being 


done   on    the    floor.    The   base   is    usually 


he  cutting  faces  of  milling 
i  are  sometimes  cut  by  a  special  grind 
This  grinder  '     "   ■-■■■-*    *■-■     -J    — 


slats  of  a  grinding  wheel  and  a  movable 
spindle  and  arbor  for  holding  the  cutter. 
The  spindle  Is  provided  with  an  eccentric 
adjustment  for  feeding  the  wheel  against 
the  work.  This  machine  Is  also  used  for 
grinding  reamers,  butt  mills,  saws,  and  va- 
rious special  cutters.  Other  special  motor- 
driven  machines  which  are  Included  in  this 
classification  are:  Oil-stone  grinders,  for 
sharpening  woodworking  tools:  razor-blade 
sharpeners,  for  sharpening  either  safety  or 
open  razor  blades;  also  various  special 
grinding  machines  for  grinding  optical 
glass,   etc. 

Manufacturers; 

Cochrane  Mfg.  Co..  F.  W..  6889  S.  Ver- 
mont Ave.,  Los  Angeles.  Cal.  "Du- 
plex," "Qiladruplex,"  "Original  Velvet 
Edger.  "New  Velvet  Edger"  razor  blade 
resharpeners. 
Colonial  Fan  ft  Motor  Co..  The,  Warren, 

Ohio.      "Colonial." 
Gould   A    Eberhardt,    Newark,    N.    J. 
Hyfleld    Mfg.    Co.,    The,    21    Walker    St.. 
New    York.    N.    Y.       ("Hatfield"    razor 
blade  sharpeners). 
Washburn   Shops.   The,  Worcester.  Mass. 
"Worcester."     (drill) 

GRINDERS.  ELECTRIC,  SURFACE.— 
Surface  grinders  are  used  In  machine 
shops  for  grinding  a  plane  surface  to  a 
high  degree  of  accuracy.  The  wheel  Is 
mounted  on  a  shaft,  the  surface  to  be  ma- 
chined on  the  bed  of  the  machine,  and  the 
surface  and  wheel  moved  with  respect  to 
each  other  by  moving  the  surface  only,  the 
■heel  only  oi  -  ■ 


the  e 


inlfor 


by  the  rotating  wheel.  The  bed  of  the  ma- 
chine Is  sometimes  made  bo  that  It  may 
be  tilted  through  an  angle  to  allow  the 
grinding  of  a  surface  at  an  angle  with  the 
plane  of  Its  base.  The  term  surface  grinder 
Is  also  applied  to  all  forma  of  grinders 
particularly  adapted  to  grinding  a  plane 
surface,    and    sometimes  even    to    machines 

have  an  abrasive  plate  used  for  HiirfaclnR 
tile,  marble  and  mosaic  floors:  the  latter 
are  more  commonly  called  floor  surfacing 
machines  (see  Surfacing  machines,  floor, 
motor -driven). 

Manufacturers: 

Clark.  Jr.,  E"ectrlc  Co..  James.  520  W. 
Main   St..   Louisville,   Ky.     "Wllley." 

Garvin  Machine  Co..  The,  Spring  ft  Var- 


GRINDER8,  ELECTRIC,  VALVE.— 
Grinders  In  which  the  motor  and  equipment 
mav  be  moved  bv  the  hand  and  provided 
with  an  extended  shaft  for.  the  grinding 
wheel  so  that  valves  and  valve  seats  may 
be  ground.  Extensively  used  for  fitting 
valves  for  automobiles  and  other  Internal- 
combustion  engines. 
Manufacturer*: 

Air-Way    Electric    Appliance    Corp..    To- 
ledo.  Ohio. 
Arnold     Electric     Tool      Co..     Inc.,      Fort 

Trumbull  Bldg.,  New  London.  Conn. 
Black   ft   Decker  Mfg.   Co..   The.    Towaon 

Heights.   Baltimore,  Md, 
Eclipse   Valve   Grinder    Co.,    20th    ft   Oak 

Sts„   Kansas   City,   Mo.     "Eclipse." 
KnlKht  Engineering   ft    Sales   Co.,   447  E. 
3rd     St..      Loa     Angeles.      Cal.        "One- 
Hand-Y." 
Louisville  Electric  Mfg.  Co.,  31st  ft  Mag- 
azine   Sts.,    Louisville,    Ky. 
Stenman    Electric   Valve    Grinder   Co..    42 
SouthiirldEe       St..       Worcester.       Mass. 
"HtuKM." 
U.    S.    Electrical   Tool   Co..    The.   2430   W. 

sth   St..   Cincinnati.   Ohio.     "T.   S." 
Wodack  Electric  Tool  Co..  23-27  S.  Jeffer- 
son  St.,    Chicago,    HI.      "Wodack." 
GRINDING       MACHINES.       ELECTRIC, 
HEAVY-DUTY     AND     MISCELLANEOUS. 
— In   some  cases   It   Is   found   advantageous 
to   use    carborundum    or   other   verv   hard 
abrasive     wheels     for    heavy     grinding     of 
large   castings,    wheels,    frames,    etc.      Such 
outfits  are  more  often  spoken  of  as  grind- 
ing    machines     than     merely    as     grinders, 
since    their    heavy-duty    service    makes   a 
more     formidable     machine    out     of    them. 
"  B   sneclal    grinding 


■  that  r 


grinding     of    rods     and     shafts     a     special 

grinding  machine  is  sometimes  used  In  ma- 
chine shops  and  factories.  These  machines 
have  a  grinding  wheel  which  rotates  at  a 
high  speed  and  Is  moved  at  a  uniform  rate 
along  the*  piece  being  ground;  this  piece  In 
turn  Is  rotated,  the  method  being  the 
equivalent  of  the  simitar  lathe  operation 
hut  having  the  cutting  tool  replaced  by  the 
grinding  wheel.  Tbese  machines  are  cap- 
able of  very  close  adjustment  for  fine  cut- 
ting and  are  largely  used  for  high-accur- 
acy work,  the  pieces  ground  usually  being 
first  turned  to  a  size  slightly  greater  than 
the   finished  dimension. 


art  let 


,  The  C-  O-  Cleve- 


Grand  Rapids,  Mich. 

Herr     Mfg.     Co.,     John,     44    N.     4th     St.. 

Philadelphia,    Pa.      (mosaic  floor  grind- 


ed coal  equipment,  signaling  systems 
<w.u  ewltches.  Business  established  1916. 
President  and  general  manager,  Aubrey  J. 
Grlndle;  vice-president,  George  Purman; 
secretary  and  treasurer,  E.  M.   Prldmore. 

GRINNELL.— Trade  name  for  linemen's 
leather  gloves  manufactured  by  the  Mor- 
rison   Kicker    Mfg.    Co.,    Grlnnell,    Iowa. 


GRINNELL  WASHING  MACHINE  CO. 
— Grlnnell.  Iowa.  Manufacturer  of  electric 
vacuum  cleaners  and  washing  machines. 
President.  Fred  J.  Whinery;  vice-president, 
A.  C.  Lyon;  secretary  and  treasurer,  J.  L. 
Fellows:  manager.   W.  S.  Dodge. 

GRIP.— Trade  name  for  grease  cups 
manufactured  by  the  Lunkenhelmer  Co.. 
Cincinnati.   Ohio. 

•GRI  PALL  .—Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  ft- Co., 
Inc.  583  18th  Ave..  Newark.  N.  J. 

GRI  P.  IT. —Trade  -  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  ft 
Son.  Inc..    Parkersburg,  W.  Va. 

GRI  PKUT— Trade  nama  for  combination 
lanufactured    by    Kraeuter   ft    Co.. 

"""-    '-'■      — -—    N.  J, 

_. __.   carbon  holders 

manufactured  by  the  Nicholas  Power  Co.. 
Inc..  90  Gold  St..  New  York,  N.  Y. 

GRIPS.  CABLE.— In  attaching  the  pull- 
ing cable  to  a  lead-sheathed  cable  that  Is 
to  be  drawn  Into  a  conduit  a  secure  con- 
nection must  be  provided,  since  the  ten- 
sion Is  considerable.  The  most  convenient 
and  readily  attached  connection  consists  of 
a  cable  grip  made  up  of  a  cylindrical  wire 
mesh  which  when  released  slips  over  the 
cable.     When   tension   Is   applied   the  wire 


lead    sheath   securely   while    the   tension    la 
Manufacturers: 


I,  S„  31  Union  Sq..  New 
)   Chancellor  St,    Phlla- 


Barnard  ft  Co.,  ] 
York.   N.   Y. 

delphla.  Pa- 

HERBST,  PAUL  W.,  Chicago.  111.  We  are 
sole  distributors  of  the  "Gem"  wire 
woven  cable  grip.  See  display  adver- 
tisement  on   page   1268.— Adv. 

KLEIN    ft    SONS.    MATHIAS,    3200   Bel- 


.   Chica 


.   111.     For 


tlon  respecting  cable  grips,  see  page 
1260  and  write  for  our  catalog  of  con- 
struction tools. — Adv. 


GRIPS,  LAMP.— Lamp  grips  are  small 
devices  attached  to  a  lamp  socket  or  re- 
ceptacle subjected  to  vibration,  to  keep  the 


1st  of 

ually 

agal 

st  the 

lamp  when 

working   loose. 
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In   railway   cars,    In   factory   rooms   where 

punch   presses  operate,  in  forgo  shops,  etc. 
Manufacturer*: 
BENJAMIN    ELECTRIC    MFC.    CO..    808 

W.   Washington  St.,   Chicago.   111.      (See 

display    advertisement    on    pages    1231- 

1231.) 
Bryant  Electric  Co.,  The,   1421  State  St., 

Bridgeport.  Conn.    "Bryant." 
Harter  Mfg.  Co..  523  8.  Clinton  St.,  Chl- 

GRIP8,  MESSENGER.— Meoaenger  grips 
are  very  similar  to  wire  grips,  but  are  made 
for  gripping  messenger  wire,  or  strand 
while  It  Is  being  pulled  tight.  They  are 
much  heavier  and  larger  than  wire  grips. 
usually  having  a  gripping  surface  from  7 
to  »  Ins.  long.  Parallel  Jaws  are  so  ar- 
ranged that  when  a  pull  Is  put  on  two  eye 
rlnga  by  the  pulling  block  or  tackle  the 
Jaws  will  grip  the  strand.  The  Jaws  are 
made  with  serrated  or  roughened  surfaces 
to  give  a  large  contact  surface  and  good 
grip  without  injuring  the  strands. 
Manufacturers: 

KLEIN    &    SONS.    MATHIAS.    3200    Bel- 
mont Ave..  Chicago,   111.     For  informa- 
tion concerning  theae  and  other  Klein 
products,   see  page  1269  and  write  for 
our  catalog  of  construction  tools.— Adv. 
WEST1NGHOUSE    ELECTRIC    A    MFQ\ 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1S9S-1402.) 
QUIPS,  PLUG,  SOCKET  AND  ROSETTE 
STRAIN    RELIEF.— Clamping    devices    de- 
signed to   furnish  a  secure  mechanical   at- 
tachment between  wires  and  wiring  devices 
to  eliminate   strain   on   the   wiring   connec- 
tions due  to  weight  of  cord  or  attachment 
or  caused  by  ordinary  use.     Theae  some- 
times take  the  form  of  a  special  split  bush- 
ing that  relieves  any  strain  at   the   point 
where  the  cord  enters  the  attachment.     In 
sockets  used  with  drop  cords  two  bushings, 
one  of  which  is  cone-shaped,  are  occasion- 
ally  used.     The   cone-shaped   bushing   fits 
the  cord  tightly  and  transfers  the  strain  to 
a  filed  bushing  In  the  socket  cap.     Rosettes 
and  many  other  devices  have  a  small  rod 
or    piece    around    which    the    cord    may    be 
twisted    to   relieve  any   strain.      Other   de- 
vices,    especially    attachment     plugs,     are 
arranged  with  a  large  slot  or  recess  so  that 
the   conductors   may    be    knotted    and    thus 
remove  the  strain  from  the  screw  connec- 
tions.     On  attachment  plugs   It  Is  partlcu 
larly   necessary   to   prevent   strain   on   thi 
connections,   such  as  Is  caused  by  pulling 
on   the   cord   of  a   prong-type   cap,   which 
would    likely   cause    the    cord    terminals    to 
slip   from    their   connections   and   open    the 
circuit,  if  not  short-circuit  It. 
Manufacturer*; 
Bryant  Electric  Co.,  The,  1421  State  St.. 

Bridgeport,  Conn.  "Bryant." 
Weber  Electric  Co.,  Schenectady,  N.  T. 
(Exclusive  distributor,  Henry  T>.  Sears, 
30  Boylston  St.,  Boston,  Mass.) 
GRIPS,  WIRE. — A  device  used  in  various 
kinds  of  overhead  line  construction,  such 
as  power,  lighting,  trolley,  telephone  end 
telegraph  lines,  for  clamping  line  wire  tn 
order  to  pull  it  up  tightly  enough  for  tletng 
onto  the  insulators.  Several  forms  of  grips 
are  made;  most  of  them  utilise  the  tension 
on  the  line  to  tighten  the  clamping  pres- 
sure on  the  wire,  so  that  the  harder  the 
pull  the  firmer  the  grip.  They  are  gener- 
ally so  arranged  that  neither  the  Insuiatloi 
nor  wire  are  Injured.  The  Buffalo  grip  k 
one  common  form.  This  has  two  parallel 
Jaws  which  can  be  locked  open  to  Inser' 
the  wire.  An  eye  or  pulley  on  the  end  of  i 
simple  lever  arrangement  Is  attached  to  thi 
pulling  block  and  when  the  .tension  is  ap 
piled  the  Jaws  come  together  to  grip  the 
wire.  There  are  several  other  forms  util- 
ising the  principle  of  an  eccentric  or  can 
which  turns  to  reduce  the  size  of  an  open- 
ing when  tension  is  applied  on  an  eye  oi 
Eulloy.  The  most  common  of  these  ari 
nown  as  the  "Come  Along,"  "Haven't 
Grip,"  "Compound  Eccentric."  "Chicago.* 
etc.  Larger  and  heavier  grips,  generally 
with  parallel  Jaws  either  serrated  or  rough- 
ened, are  used  for  handling 
or  strand,  and  trolley  wire. 
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Dicke  Tool  Co..  The.  Downers 
KLEIN  &  SONS.  MATHIAS,  3200  1 
mont  Ave.,  Chicago.  III.  The  K 
wire  grip  for  all  around  work  Is  aln 
automatic  In  action.  A  ahake  of 
rope  releases  the  grip.    The  heavier 


of  grips  furnished  are  the  "Havens" 
grips  and  the  "Chicago"  grips.  The 
other  types  of  grips  constructed  of 
castings  are  the  "Samson"  grips  and 
"Come-along"  grips.  They  are  used 
all  over  the  world.  Klein  catalog  fullv 
illustrates  and  describes  the  merits  of 
each  grip.  Write  for  it.  See  alio  page 
1359  for  Illustrations  and  Information 
concerning  other  Klein  products. — Adv. 
Bit  ten  house  Co..  The  A.  E.,  Honeoye 
.  Falls,  N.  T. 
SMITH  &  HEMENWAY  CO..  INC.,  Irv- 
ington.  N.  J.  This  company  makes  the 
"Buffalo  Grips"   In   all  sizes  with  loop 


"Red   Devil"  Na.  471 

or   pulley    and    the    automatic   locking 


:    Illustration.       "Haven 


"Haven  Grip" 


rnished    either    ii 

Jo..  In 
New  York,  N.  Y. 

GRiPTITE.— Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  &  Co., 
Inc.,  GS3  18th  Ave..  Newark,  N.  J. 

GRIPTITE.— Trade  name  for  hand  vise 
holder  manufactured  by  the  Newman  Mfg. 
Co..  717-21  Sycamore  St.,   Cincinnati,  Ohio. 

GRISCOM- RUSSELL  CO.  —  New  York, 
N.  Y.  Manufacturer  of  steam  and  oil  sepa- 
rators, feed  water  heaters  and  other  steam 
specialties.  President,  E.  T.  Hargrove; 
vice-president  and  general  manager,  R.  O. 
Jones;  treasurer.  J.  J.  O'Brien.  Main  office, 
2141  West  St.  Bldg..  New  York.  N.  Y. 
Branch  offices,  Philadelphia,  Pa.;  Boston, 
Hartford,  Conn  ;  Springfield.  Mass.;  Pitts- 
burgh, Pa.;  Cleveland,  Ohio:  Detroit.  Mich.; 
Toledo,  Ohio;  Chicago.  Ml.;  Minneapolis, 
Minn.;  Milwaukee,  Wis.;  St.  Louis,  Mo.: 
New  Orleans,  La.;  Houston,  Tex.:  Fort 
Worth,  Tex.;  Charlotte,  N.  C:  San  Fran- 
cisco. Cal.;  Seattle.  Wash.;  Los  Angeles, 
Cal.;  Kansas  City,  Mo. 

GRITT.— Trade  name  for  electrical  adver- 
tising specialties  manufactured  by  the 
National  Retailers  Advertising  Corp.,  1846- 
48  Ogden  St.,  Indianapolis,  Ind. 

GRONWALL-OIXON.— Trade  name  for 
electric  steel  furnaces  manufactured  by  the 
John  A.  Crowley  Co.,  120  Liberty  St.,  Nev, 
York,  N.  Y. 

QROOMERS,  ELECTRIC.  -Elactvl. 
groom  ere  are  motor- driven  devices  operat- 
ing a  rotating  cylindrical  grooming  brunt 
through  a  flexible  shaft.  The  motor  li 
often  suspended  from  an  overhead  support 
and  may  be  moved  from  stall  to  stall  a" 
desired.  The  brush  used  Is  cylindrical,  bu 
Is  In  other  respects  of  similar  conptructlo 


ming 


rslbli 


rotating  motion  is  obtained  which  makei 
the  speedy  cleaning  and  proper  grooming 
of  a  horse  a  simple  matter.  Some  groom- 
era  are  arranged  on  portable  stands  which 
may  be  moved  from  place  to  place.  They 
are  also  operated  Interchangeably 
motor- driven  clippers  In  some  cases, 
same  motor  being  used  for  both, 
motors  are  made  for  32-volt  d-c.  and  also 
(or  110  and  220-volt  a-c.  or  d-c.  circuits. 

Shearer     Mfg.      Co.,     Nashua, 


N.  : 


"Priest's." 


Gillette  Clipping  Machine  Co.,  1S9-31  W. 
31st  St.,  New  York,  N.  Y. 

Taber  Pump  Co..  Buffalo.  N.  Y.     "Taber." 

GROSS  CHANDELIER  CO.— ?1  st  A.  Mor- 
gan Sts..  St.  Louis,  Mo.  Manufacturer  of 
lighting  fixtures. 

GROSSMAN  AUTO  PARTS  CO.— White 
Plains.  N.  Y.  Manufacturer  of  automobile 
wiring  assemblies  and  magneto  parts. 
Partnership.  Wallace  G.  Grossman  and 
Mortimer  M.  Grossman. 

GROTE  MFG.  CO.,  F.— 123  3rd  Ave., 
Evansville,  Ind.  Manufacturer  of  electric 
elevators  and  hoists.  Business  established 
1908.  President  and  treasurer,  F.  Grote; 
i.    F.    O.    Ruller;    general   man- 


— Groton,  N.  Y.  Manufacturer  of  electric 
hand  and  face  driers.  Business  established 
inn.  President,  Benn  Conger;  secretary, 
L.  J.  Conger;  treasurer  and  general  man- 
ager, D.  J.  Watrous:  sales  manager.  R.  B. 
Hlbbard.  Main  office  and  factory.  Main 
St..  Groton,  N.  Y.  Branch  offices  and 
warehouses,  129  W.  42nd  St..  New  York. 
N.  Y.;  Little  Bldg.,  Boston,  Mass.;  110  S. 
Dearborn  St.,  Chicago,  III.  Sales  repre- 
sentatives, E.  W.  Hall  Co.,  720  2nd  Ave., 
Seattle.  Wash.;  Frlck-McClay  Electric  Co.. 
19  S.  13th  St.,  Philadelphia.  Pa.;  Newbury 
Electric  Co..  724  S.  Olive  St.,  Los  Angeles, 

Cal. 

GROUND.— The  term  ground  Is  used  In 
electrical  work  in  referring  to  the  earth  as 
a  conductor  or  as  the  zero  of  potential. 
Thus  a  grounded  circuit,  as  on  a  telegraph 
or  telephone  line,  Is  one  In  which  the  earth 
Is  used  as  one  conductor  of  the  circuit. 
For  safety  purposes  many  circuits  and 
much  electrical  apparatus  Is  grounded  per- 
manently, and  In  special  cases  grounded 
only  while  any  work  Is  being  done  on  a 
line;  grounding  for  safety  Is  usually  called 
protective  grounding.  On  other  lines  or 
Circuits  a  ground  is  a  very  troublesome 
condition  as  it  permits  a  leakage  or  (low  of 
current  to  ground  rather  than  to  the  de- 
sired apparatus.  To  ground  means  to  con- 
nect a  circuit  or  frame  of  apparatus  or 
conduit,  etc..  to  the  ground.  Abroad  this 
is  more  often  called  "to  earth"  and  a 
ground  connection  is  called  an  earth. 

GROUND  CLAMPS.— See  Clamps,  ground 


GROUND  CONNECTIONS,  RADIO.— The 
use  of  an  elevated  antenna  In  radio  work 
makes  necessary  some  sort  of  ground  or 
counterpoise  for  the  other  plate  of  the  con- 
denser. For  receiving  circuits  and  small 
sending  sets,  grounding  upon  the  water 
system  Is  often  sufficient.  Better  grounds 
are  made  by  laying  wires  In  the  earth  be- 
neath the  antenna.  Sometimes  a  network 
is  suspended  on  short  posts  directly  under 

ground;  this  Is  called  a  counterpoise.  For 
transmitting  stations  a  much  better  and 
lower  resistance  ground  la  necessary  In 
order  to  avoid  energy  loss  and  danger  of 
lire.  The  voltages  generated  in  an  aerial 
used  for  transmitting  are  often  very  high 
and  if  the  resistance  In  the  ground  lead  Is 
not  very  low,  the  current  will  Jump  to  the 
lighting  circuit,  or  some  other  metallic 
body  which  is  better  grounded.  The  spark 
which  results  may  be  sufficient  to  start  a 


;  with   ground   o: 
lectors,  ground. 


inded. 


GROUND  PIPE  CAPS.— See  Caps,  ground 

GROUND  PIPES.— See  Pipes,  ground. 
GROUND  PLATES.— See  Plates,  ground. 

GROUND  RETURN.— A  term  used  In  re- 
ferring to  any  circuit  or  system  In  which 
the  ground  is  used  as  one  of  the  conductors. 
It  originated  In  connection  with  grounded 
d-c.  systems  in  which  the  negative  pole 
was  always  grounded,  and  the  current  was 
considered  to  go  out  on  the  positive  con- 
ductor and  return  in  the  ground.  Grounded 
d-c.  trolley  systems  operate  In  this  man- 
ner and  the  track  circuits  are  referred  to 
as  negative  or  ground -re  turn  circuits. 
Single-phase  and  polyphase  electric  railway 
systems  also  use  the  track  rails  as  one  con- 
ductor. The  use  of  the  rolls  as  one  of  the 
d-c,  railway  conductors  often  gives  rise  to 
electrolysis  troubles  In  underground  piping 
and  lead-covered  cables,  which  requires 
special  provision  for  Its  elimination.  Tele- 
graph and  some  telephone  lines  also  utilise 
the  ground  as  a  return  circuit. 
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GROUND  RODS.— See  Rods,  ground. 

GROUND  TELEGRAPHY  AND 
TELEPHONY.— A  method  of  sending  tele- 
graph or  telephone  messages  by  the  aid  of 
earth  currents.  For  telegraphing,  alternat- 
ing voltage  a  generated  by  a  busser  are 
applied  to  two  metal  conductors  driven  In 
the  ground  100  ft.  or  more  apart  in  a  line 
at  right  angles  to  the  direction  of  the  re- 
ceiving station.  For  receiving,  a  similar 
pair  of  metal  stakes  are  used  and  are  con- 
nected directly  to  an  electron  tube  ampu- 
llar. For  telephony  the  buzser  currents 
are  replaced  by  speech-  modulated  current. 
This  type  Of  communication  was  used  to 
some  extent  In  the  recent  war.  and  Is 
called  T  P  8  communication,  this  name 
coming1  from  the  French  words  meaning 
telegraphy  through  the  soil.  It  Is  not  ap- 
plicable to  long-distance  communication. 

GROUND  WIRE,  TELEPHONE,— Many 
telephones  require  a  connection  to  earth 
or  ground.  The  wire  which  makes  this  Is 
called  a  ground  wire.  It  runs  to  the  ground 
rod,  driven  into  the  dirt,  or  to  a  water  or 
gas  pipe  which  itself  enters  the  earth.  The 
latter  requires  a  ground,  clamp  to  attach 
the  wire  to  the  pipe.  Telephone  poles  are 
often  equipped  with  ground  wires,  simply  a 
wire  run  from  the  top  of  the  pole  to  the 
butt,  and  usually  colled  up  a  little  under 
the  pole.    It  Is  a  lightning  protection  to  the 

GROUND  WIRE,  TRANSMISSION  LINE. 
— As  a  protection  against  lightning  striking 
a  transmission  line,  it  has  become  the 
practice  to  Install  a  continuous  wire  over 
the  line,  running  from  top  to  top  of  all  the 
poles  or  towers  and  frequently  grounded 
by  means  of  a  ground  connecting  wire  along 
the  pole  or  tower.  This  top  or  ground  wire 
Is  commonly  made  of  heavy  galvanised  steel 
strand.  See  Strand,  galvanised  steel;  also 
Wire,  transmission  ground  (solid  wire). 

GROUNDING.— Grounding  of  electric  cir- 
cuits Is  usually  for  one  of  two  reasons.  (1) 
So  that  the  ground  may  form  part  of  the 
circuit,  such  as  one  of  Its  conductors,  under 
normal  conditions;  this  Is  usually  confined 
to  low-voltage  circuits,  such  as  telephone 
and  telegraph.  (2)  The  neutral  conductor 
Of  a  three- wire  system  Is  generally 
grounded  to  guard  against  excessive  volt- 
age being  Imposed  upon  either  side  of  the 
system  from  some  external  source,  as  by  a 
connection  with  some  higher  voltage  sys- 
tem. In  case  of  a-c.  distribution  systems 
which  are  fed  through  transformers,  one 
side  or  the  distribution  circuits  Is  always 
grounded  If  the  normal  circuit  voltage  does 
not  exceed  150  volts  and  frequently  Is 
grounded  even  when  the  voltage  exceeds 
this  value.  Such  grounding  Is  purely  as  a 
protective  measure  and  for  the  purpose  of 
preventing  persons  being  exposed  to  a  volt- 
age to  ground  which  Is  higher  than  the 
normal  voltage  to  ground  of  the  circuit. 
For  Instance,  breakdown  of  the  Insulation 
In  the  distribution  transformer  would  sub- 
ject the  low-voltage  distribution  circuits 
the  high  primary  voltagi 
very  hazardous  oondltk. 
which  are  also  exposed  to  contact  wnn 
high-tension  circuits  either  directly  or 
through  Induction  are  similarly  grounded. 

The  frames  of  generators,  motors  and 
other  equipment,  metal  conduit  systems, 
wire  raceways  and  similar  enclosures  for 
wires  are  generally  required  to  be  grounded 
chiefly  as  a  protection  against  possible 
breakdown  of  the  Insulation  of  the  con- 
ductors within  such  machines,  conduits  or 
raceways  or  of  metal  fittings  connected 
therewith.  In  all  cases  the  ground  connec- 
tion must  be  a  reliable  one  and  should 
normally  carry  no  current,  since  it  Is  re- 
served as  a  protective  measure  and  not  as 
a  connection  to  ground  of  the  circuit  Itself, 

GROUNDING  DEVICES,  MISCELLANE- 
OUS.— Protective  grounding  Is  required  on 
wiring-  and  distribution  systems  for  light- 
ing and  power  and  grounding  Is  widely 
used  In  other  systems,  such  as  telephone, 
telegraph  and  radio  communication,  both 
as  a  protection  to  the  apparatus  and  as  a 
means  of  completing  the  circuit.  The  vari- 
ous conditions  under  which  grounds  have  to 
be  made  require  the  use  of  many  grounding 
devices.  Interior  wiring  systems,  when 
possible,  are  connected  to  the  house  or 
building  water-piping  system,  as  this  gives 
the  best  possible  ground  connection  and  Is 
known  as  a  natural  ground.  Gas  pipes 
may  be  used  when  the  other  Is  Impractical 
but  are  not  to  be  preferred.  Suitable  con- 
nections of  this  kind  require  the  use  of  a 
ground   clamp   for   the   pipe;    see   Clamps, 


Artificial  grounds  are  used  where  the 
water  pipe  or  natural  grounds  are  not 
available.  These  are  made  In  a  number 
of  ways.  One  of  the  most  common  Is  the 
use  of  a  ground  pipe  or  ground  rod.  See 
Pipes,  ground,  also  Rods,  ground.  These 
devices  are  driven  Into  the  soli  for  a  con- 
siderable distance  to  give  a  large  contact 
area  and  reach  moist  soil.  If  possible.  The 
ground  wire  Is  then  attached  either  by 
soldering  to  the  ground  rod  or  by  using  a 
ground  pipe  cap;  see  Caps,  ground  pipe. 
Another  system  makes  use  of  ground  cones 
or  ground  plates,  which  are  burled  In  the 
soil  or  in  a  bed  of  charcoal  or  other  mate- 
rial that  will  retain  moisture  and  make  a 
good  connection.  See  Plates,  ground,  also 
Cones,  ground. 

There  are  other  methods  of  grounding, 
some  of  which  make  use  of  home-made 
devices.  Colls  of  bare  copper  wire  or  cop- 
per strap  are  sometimes  used.  These  are 
buried,  sometimes  under  a  pole  In  pole- line 
construction,  and  then  connected  to  the 
ground  wire.  Copper  gause  networks  are 
also  used  In  some  cases.  They  are  burled 
In  the  ground.  Elaborate  grounding  sys- 
tems. Involving  several  special  devices  are 
required  In  the  operation  of  powerful  radio 
stations. 

Manufacturers: 

Arrow  Conductor  ft  Mfg.  Co..  1638  W. 
Adams  St.,  Chicago,  HI. 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Glenslde,  Pa.     "Bee  Line." 

Burn  Boston  Battery  &  Mfg.  Works,  SO 
Boy  1st  on  St..  Boston.   Mass. 

Cavln,  F.  T.,  100  W.  Ave.,  28,  Los  An- 
geles, Cal.    "Cavln." 

CHELTEN  ELECTRIC  CO,,  THE.  48E9 
Stenton  Ave.,  Philadelphia,  Pa. 

Cope,  T.  J.,  1620  Chancellor  St.,  Philadel- 
phia, Pa. 

Electrical  Engineers  Equipment  Co.,  JS 
S.  Deaplalnes  St.,  Chicago,  111.     "Three 

Fali-mount 
Woodland 
"Maxum." 

HUBBARD  ft  CO.,  8*01  Butler  St..  Pitts- 
burgh,   Pa.      "Hubbard." 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page   1278.) 

PARAGON  ELECTRIC  CO.,  Old  Colony 
Bldg.,   Chicago,  HI.     Paragon  Grounds; 


Paragon  Ground  Cones 


lng  underground   corrosion)   from   base 
to  point  of  connection  with  leadlng-ln 
wire   above   the  surface  of  the   earth. 
No  galvanic  action  can  destroy  connec- 
tions.      Have     ample     discharge     area. 
Not     expensive.     Complete     directions 
furnished  with  each  shipment  to  Insure 
accurate  Installation. — Adv. 
Standard   Electric   Machinery  Co..   Balti- 
more. Md.     "Standard -Baltimore." 
WESTINOHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1835-1402.) 
Wind  man-  Goldsmith.    Inc..    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
GROUT.— Portland  cement  mixed  with 
enough  water  to  be  thin  enough  to  pour, 
and  without  the  use  of  any  aggregates 
(sand,  gravel  or  stone).  In  construction 
work  "grouting"  or  filling  or  building  up 
with  grout  Is  necessary,  to  give  a  solid 
bearing  to  a  frame  or  to  fasten  anchor 
bolts,  dowels,  etc. 
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GROVE  CELL.-  A  laboratory  form  of 
primary  battery  having  an  outer  Jar  con- 
taining a  dilute  sulphuric  add  solution  and 
a  sine  electrode  and  an  inner  porous  cup  In 
which  nitric  acid  and  a  platinum  electrode 
are  placed.     See  Batteries,  primary. 

GROWTH,  PLANT,  EFFECT  OF  ELEC- 
TRICITY ON.— There  have  been  numerous 
experiments  extending  over  a  long  period 
of  time  to  determine  the  Influence  on  the 
growth  of  plants  through  the  sctlon  of  an 
electrical  discharge.  Many  of  these  experi- 
ments consisted  In  subjecting  the  plants  to 
discharges  In  the  atmosphere  about  the 
plants  and  other  experiments  have  sub- 
jected the  plants  to  a  flow  of  current 
through  the  ground.  The  best  results  have 
been  obtained  by  using  a  network  of  con- 
ductors over  the  plants  and  charging  this 
to  a  potential  of  from  B0.0O0  to  TB.00O  volts. 
The  network  acts  as  a  leaky  condenser  and 
a  discharge  to  ground  takes  place.  When 
potentials  of  this  value  are  used  the  dis- 
charge Is  audible.  The  effect  of  electric 
light  on  plant  growth  has  also  been  studied 
and  found  to  be  beneficial. 

While  there  Is  no  doubt  that  the  elec- 
trical discharge  and  electric  light  have  a 
stimulating  effect  on  the  plants  the  best 
length  of  time  of  application  of  the  current 
has  not  been  determined.  There  are  many 
other  features  that  are  still  In  the  experi- 
mental field,  such  as  Influence  of  the  nature 
of  the  crop,  the  effect  of  moisture  In  the 
soil,  composition  of  tbe  soil,  time  of  plant- 
ing, etc. 

ORUENDLER  PATENT  CRUSHER  ft 
PULVERIZER  CO.— 328  N.  1st  St..  St. 
Louis,  Mo.  Manufacturer  of  electric  grind- 
ers, crushers  and  pulverizers.  Business 
established  ISSfl.  President.  E,  Gruendler; 
vice-president  and  sales  manager.  William 
P.   Gruendler:   secretary  a>d  general  man- 

,/   T   ,._.,.„_. T>  P_  E  gng,. 


.  H.  J.  Shelton: 


Charles  Bond  Co.,  617-19  Arch  St..  Phila- 
delphia, Pa. 

GRUNDY.— Trade  name  for  flexible  Insu- 
lated coupling  manufactured  by  the  Bond 
Foundry  ft  Machine  Co.,  Manhelm,  Lan- 
caster Co..  Pa. 

GRUVA.— Trade  name  for  grinding  wheel 
dressers  manufactured  by  the  Challenge 
Machine  Co..  Inc.,  5118  Springfield  Ave.. 
Philadelphia.  Pa. 

G.  T.  D.— Trade  name  for  threading  dies, 
pipe  threaders,  taps,  screw  plates,  etc., 
manufactured  by  the  Greenfield  Tap  ft  Die 
Corp.,  Sanderson  St.,  Greenfield.  Mass.,  and 
the  Greenfield  Tap  ft  Die  Corp.  of  Canada, 
Ltd..  Front  ft  York  Pi.,  Gait.  Ont..  Can. 

guarantee.— Trade  name  for  house- 
hold labor-saving  devices  manufactured  by 
the  Guarantee  Electric  Products  Co.,  110- 
112  W.  40th  St,.  New  York,  N.  T. 

GUARANTEE.— Trade  name  for  annunci- 
ators manufactured  by  the  Partrtck  ft  Wll- 
klns  Co.,  61  N.  Tth  St..  Philadelphia,  Fa. 

GUARANTEE  CONSTRUCTION  CO— 140 
Cedar  St.,  New  York,  N.  Y.  Manufacturer 
of  pneumatic  conveyors.  Business  estab- 
lished 1901.  President.  Charles  L.  Inslee; 
vice-presidents.  W.  G.  Hudson  and  Edward 
Burns,  Jr.;  treasurer.  W,  W.  Bicker. 

GUARANTEE  ELECTRIC  PRODUCTS 
CO.— 110-112  W.  40th  St.,  New  York,  N.  Y. 
Manufacturer  of  electric  household  labor- 
saving  devices  and  high-frequency  appa- 
ratus. Business  established  1917.  Dr.  E. 
A.  Martin,  sole  owner.  Factories,  Brooklyn, 
N.  Y..  and  Chicago.  111. 

GUARANTEE  LIQUID  MEASURE  CO.— 
Rochester,  Pa.  Manufacturer  of  electrically 
operated  gasoline  pumps.  President,  H.  C. 
Fry;  vice-president,  F.  J.  Woodruff;  secre- 
tary and  treasurer,  D.  H.  Sage. 

GUARANTEED  BATTERY  CO.— 2017- 
2026  Lucas  Ave.,  St.  Louis.  Mo.  Manufac- 
turer of  storage  batteries  and  battery  re- 
pair shop  equipment.  President.  F.  A.  Car- 
penter; vice-president  C.  Alfeld.  Jr.;  vice- 
president  and  treasurer,  J.  Oscar  Boeck; 
secretary,  W.  C.  Schawacker. 

GUARANTEED  CHAIN— Trade  name  for 
fixture  chain  manufactured  by  the  Llghto- 
Iler  Co.,  569-71  Broadway.  New  York,  N.  Y. 

GUARD. — Trade  name  for  grease  cups 
"'    *  — ■■    by    the    Lunkenhelmer    Co., 


GUARD  WIRES.— Where  high-tension 
transmission  lines  or  distribution  circuits 
cross  trolley  lines  or  telephone  circuits, 
guard  wires  or  cradles  are  sometimes  placed 
above  the  trolley  or  other  low  line  to  pre- 
vent the  high-tension  wires  from  falling 
across  and  making  contact. 


ooglc 
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:    Co.,    T9    W.    Monroe    S 


Hausberg,     *9     Maiden     Lane.     New    York, 
N.  T. 

GUARDS,     ARC     LAMP     AND     STREET 

LAMP. — Guards  lor  outdoor  lighting  sei 


ted  fr 


reaknge  of  glassware  or  when 
■acked  parts  of  globes  must  hi 
falling.    They  are  generall) 


made  of  heavy  steel  wi.  .  _ 
are  arranged  to  fasten  or  lock  to  the  fix- 
ture or  reflector.  In  many  cases  the  wlreH 
are  welded  together  into  a  strong,  rigid 
network  which  effectively  prevents  falling 
at  least  and  usually  any  accidental  break- 
age, as  well  as  theft  of  the  globe  or  lamp. 
For  Interior  guards  see  Nets  and  guards. 
for  bowls,  clusters,  globes,  etc.;  also 
Guards,  lamp. 

Manufacturers; 

Atlas  Iron.  Wire  A  General  Metal  Works, 
815-817    Queen    St.,    W  .    Toronto.    Out., 


Hamblln  A  Russell  Mfg.   Co..  Worcester. 

Mass. 
Hartcr  Mfg.  Co.,  522  S.  Clinton  St..   Chi- 

Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass. 

Seldler-Mlner  Co.,  38  E.  Larned  St.,  De. 
troll.  Mich.     "S-M." 


GUARDS.     LAMP,     LOCKING.— Wire     or 

candescent  lamps  to  prevent  their  un- 
authorized removal  or  outright  theft,  as 
well  as  breakage.  They  are  used  on  any 
lamps  accessible  to  reach,  especially  on 
drop  cords,  pendent  and  wall  bracket  fix- 
tures, also  on  portable  extension  lamps: 
wlmrt'vor  in  any  of  these  cases  the  lamp  Is 
exposed  to  breakage  and  liable  to  be  re- 
moved and  a  wrong  one  substituted  or 
deliberately  carried  off  without  replace- 
"    t  lamp  guard  should  b 


This 


artlev 


true  in  factories 


The 


wire  cage  usually  has  a  collar  that  fit. 
around  the  socket  like  a  shade  holder,  but 
It  Is  lacked  In  place  so  as  to  make  It  diffi- 
cult to  remove.  Sometimes  the  guard  Is 
fastened  directly  to  the  outlet-box  cover. 
The  cage  may  Include  a  small  circular  re- 
flector In  place  of  the  open  collar,  or  a 
reflector  at  one  side.  Where  breakage  of 
the  lamp  Is  not  likely,  but  provision  Is 
necessary  against  theft  or  removal,  a  lock- 
ing socket  Is  usually  employed  In  place  of 
a  locking  guard  (see  Sockets,  locking). 
Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco. 
Toronto.  Lamp  guards  for  celling  fix- 
tures. The  lamp  guard  at  the  left  has 
grooved    band    and 


<sU5^ 


e  bult  I. 


CROV8E-H1NDS  CO.,   Wolf  A  7th  North 
Sts.,  Syracuse.  N.  Y.    "Condulet," 

"      ~  .,   Ltd..  J.  H..   225  Richmond 


Frlnk.   Inc..   I.  P..   239-43  10th   Ave.,    New 

York,  N.  Y. 
Hamblln   A    Russell   Mfg.  Co..  Worcester, 

Mass.     "Eureka." 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 
Leverldge.    Inc.,    Charles   W„    133    Liberty 


Seldler-Mlner  Co..   38  E.  Lamed  St.,   De- 
troit, Mich.     "S-M." 
V.   V.   Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.     "V.  V." 
GUARDS,  LAMP,  NONLOCKING,  PORT- 
ABLE    AND     MISCELLANEOUS.  — These 
guards   are   similar   to   the   locking  guards 
described   above,   but   they    serve    primarily 
as  a  protection  against  lamp  breakage  and 

guards  are  used  extensively  with  water- 
tight fixtures  In  which  f.»  lh„v  nrntect 
the    enclosing    globe 


i    well    ( 
i  well  a: 


enginn 


rooms.  In  baggage  cars.  etc..  are  <__ 
substantial  construction  and  usually  secure- 
ly fastened  to  the  outlet-box  cover.  Port- 
able extension.  Inspection  or  trouble  lamps 
should  always  he  protected  by  a  guard, 
since  lamp  breakage  is  otherwise  very  fre- 
quent, due  to  the  rough  handling  such 
lamps  receive  in  machine  shops,  factories 
In     general,     garages,     locomotive     round  - 


for  thes 


ind  for  other 


nlscellaneo 


•n locking,  are  Included 
he  Inspection  and 
ire  often  provided 


Atlas  Iron.  Wire  A  General  Metal  W 
815-817    Queen    St.,    W.,    Toronto.    - 

BENJAMIN  ELECTRIC  MFO.  CO., 
cago.  New  York,  San  Franc 
Toronto.     Lamp  guards  lor  celling 


tures.    The  lam 


bead   of  the 

itcelor.  It 
made  In  slzei 
8  to  20  ins.  SI 
lar    guards 


CROUSE-HINDS  CO..  Wolf  A  Tth  North 
Sts.,  Syracuse.   N.  Y.      "Condulet." 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  A  Cambria.  Sts.,  Philadelphia,  Pa- 


New     Kay  stone    Type 
ey  stone     portable     lamp     guards     are 
nde    In    three   general    types,    namely, 
ew    Keystone,    ESSCO.    and    Pennsyl- 
tnla.     They  are  all  of  the 


>y  are  an  or  tne  same  gen- 
uctlon  although  they  differ 
'    In   design.     The   type   B 


^  made  of  Res 


weight.      All    types    may    be    used 
voltages    up   to    750   t     * 


by  the  Board' of  Underwriters.— Adv. 
Electrical  Dealers   Supply  House.   162   W. 

Randolph  St..  Chicago.  III.  "Edsh." 
Frlnk.    Inc.    I.   P..    239-«  10th  Ave.,    New 

York,  N.  Y. 


Hamblln   A   Russell  Mfg.   Co..   Worcester. 

Mass. 
Harvard  Electric  Co..  625  W.  Van  Buren 

St..  Chicago.  III. 
Hubbell,    Inc..   Harvey.   Bridgeport,   Conn. 
Matthews    A    Brother,    Inc.,    W.    N.,    291! 

Eaaton  Ave.,   St.  Louis,   Mo.    (Portable) 


"Standard,"      "National."      "Crescent," 
"Security,"  "Universal,"  "Mogul,"  "Ca- 
ble Rack."   "Monitor." 
Monarch  Electric  Co..  Ltd..  St.  Lawrence 
A  Waterman   Sts..   St.   Lambert,   Que., 


Racine  Iron  &  Wire  Works,  Racine.  Wis. 

"Buck." 
Standard  Wire  Co..  The.   Grant  A  Samp- 
son Sts..  New  Castle,  Pa.     "Standard." 
"Just  Right." 
Seldier- Miner  Co.,  38  E.   Larned  St.,  De- 
troit, Mich.    "S-M." 
GUARDS,    MANHOLE.— Where   manholes 
are  opened  for  work  in  crowded  streets  It 
It    Important  that   the   opening  be    guarded 
by  a  railing,  or  by  a  heavy  wire  screen.    A 
sectional  pipe  raiting  so  hinged  that  It  can 
be  carried  In  a  compact  way  on  a  wagon  Is 
commonly  used;  a  red  danger  flag  Is  usual- 
ly placed  on  It  to  attract  attention.     Where 
there  Is  danger  of  horses  stepping  Into  the 
opening    a   heavy   wire    screen    In   a   strong 
frame  placed   on    the  hole   as  a  cover  has 
been  found  useful. 
Manufacturers: 
Barnard  A  Co..  B.  S.,  31  Union  Sq..  New 

York.  N.  Y. 
Brock!  en     Underground      Electrical     Mfg. 

Co.,  Glenslde.  Pa.     "Bee  Line." 
Fox    A    Co..    John,    253    Broadway,    New 

York.  N.    Y. 
HALLETT    IRON    WORKS,    Harvey,    III. 
"Hallelt."     (See  display  advertisement 
on  page  1251.) 
Smyser-Royer  Co.,  York.  Pa. 
Standard    Electric   Machinery    Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
GUARDS,   POLE.— -Guards  are  placed  on 
wooden    poles   used    In    distribution   circuits 
to    protect    them    from    gnawing   of    horses 
and    from    accidental    bumps    by    wagons. 
The    narrow    metal    strips    nailed    vertically 
on  the   pole  as  a  protection  against  horses 
are   called   pole   strips   or   cribbing   guards: 
they  are  listed  under  Strips,  pole.      Wagon 
guards,    hub   plates   or   butt   protectors   are 
listed   under  Plates,   pole,   hub  or  butt  and 


work 
The  guards 

mesh  small  enough  to  keep  the  operator's 
clothing  from  being  caught  on  a  moving 
part,  such  as  belting,  gearing,  etc.  Guards 
are  also  placed  over  grinding  and  cutting 
machines  to  keep  pieces  of  metal  or  abra- 
sive from  flying  through  the  air. 

The  great  hazard  entailed  In  the  operation 
of  punch  presses  lies  in  the  possibility  of 
the  operator's  hand  being  still  In  the  ma- 
chine when  the  clutch  releases  and  the  die 
descends.  In  the  electrical  Industry  punch 
presses  are  extensively  used,  particularly 
in  the  manufacture  of  armature  and  trans- 
former cores,  wire  terminals,  telephone 
parts,  metal  reflectors,  parts  of  lighting 
fixtures,  etc..  some  parts  used  going 
through  twenty  or  more  punch -press  opera- 
lions.    In  any  shop  where  presses  are  used 

merous  were  it  not  that  they  are  made 
impossible  by  the  use  of  special  guards. 
These  guards  are  made  of  wire  mesh  or  a 
deformable  gate  Is  employed,  the  guard  or 
gate  being  so  linked  with  the  press  that 
Just  as  the  die  starts  to  descend  the  gate 
flies  across  the  front  of  the  press,  knocking 
the  hand  out  of  the  way  if  It  Is  still  be- 
tween the  dies.  Some  types  of  gates  are 
so  arranged  that  they  start  to  shut  before 
the  die  descends  and  must  be  almost  com- 
nletetv  dnwn  before  the  clutch  releasing  the 
thereby  making  It  Irnpoa- 
-      iperate    when-  trr 

, ..    off  the  power  li 

cese  they  fall  to  operate  or  are  obstructed 
in  their  path. 

Manufacturers: 

Atlas  Iron,  Wire  A  General  Metal  Works. 
815-81T    Queen    St..    W.,    Toronto,    OnL, 
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BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  Toron- 
to.     The   Benjamin  punch   press  guard 


necessity  of  t 
Benjamin  operator  putting 

Press  Guard  bis    fingers    un- 

der  the   rani    In 
order  to  remove  the  work. — Adv. 
Buffalo  Wire  Works  Co..  310-332  Terrace. 
Buffalo,  N.  Y.  (Wire  enclosures)   "Buf- 
falo." 
Corbln   Cabinet  Lock  Co.,   New  Britain, 

Flour  City  Ornamental  Iron  Co..  17th  St. 

ft  18th  Ave.,  3.,  Minneapolis,  Minn. 
Kirk  &  Blum  Mfg.  Co.,  2846  Spring  Grove 

Ave.,  Cincinnati.  Ohio. 
New   Britain   Machine    Co.,    New    Britain. 

Conn.    "New  Britain." 
Page   Steel   ft    Wire   Co.,   SO  Church    St., 

New  York,  N.  Y. 
Roberts   Blectricf.1   Device  Corp.,    517   W. 

Monroe  St.,   Chicago,  Hi- 
Safety    First    Supply    Co.,    10T    3rd    Ave. 

Pittsburgh.  Pa.     -'Diamond. 
Standard   Electric    Machinery   Co.,    Balti- 
more, Md.      "Standard-Baltimore. 
Surty  Guard  Co.,  4139  W.  Kinzie  St.,  Chi- 
cago, HI.     "Surty." 
Wlckwure  Spencer  Steel  Corp.,  Worces- 
ter, Mass. 
GUARDS,      THIRD      RAIL.  —  Protecting 
boards  which  partly  surround  the  third  rail 
to   prevent   accidental   contact  with   it.      In 
the  underrunning  type  of  third  rail  the  pro- 
tection may  be  In  the  form  of  an  inverted 
trough  leaving  the  under  surface  of  the  rail 
exposed  for  the  contact      In  the  over  run- 
ning type  of  third  rail  the  guard  may  be  In 
the  form  of  a  trough  open   both 
bottom.      In  some  cases  the  guard 
of  specially  formed  fiber  or  other  ln».Ui«u..B 
material  arranged   to  flt  around   the  third 
ralL 

Manufacturers: 

Canadian  General  BUectrlc  Co..  Ltd.,   313 

King  St.,  W.,  Toronto,  Ont.,  Can. 
HUBBARD  ft  CO.,  6801  Butler  St.,  Pitts- 
burgh, Pa. 
OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 

"O-B." 
GUARDS,  TROLLEY.— Trolley  or  trolley- 
wbeel  guards  are  used  to  guard  against  the 
trolley  wheel  Jumping  off  the  trolley  wire 
and  thus  stalling  the  car  at  perhaps  an  im- 
portant crossing  or  in  a  hasardous  place. 
They  are  used  at  steam  railroad  grade 
crossings,  on  and  under  viaducts,  at  en- 
trances to  car  barns,  on  curves  and  other 
similar  points.  They  consist  of  a  galvan- 
ised steel  or  copper  wire  mesh  formed  into 
an  Inverted  trough  and  mounted  Just  above 
the   trolley  wire.     It  is  usually  suspended 


Automatic  Trolley  Guard  Co.,  01-03  Car- 
roll St.,  Buffalo,  N.  Y. 

National  Railroad  Trolley  Guard  Co., 
Olean,  N.  Y. 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
"National"  trolley  guard  Is  a  wire  mesh 
trough,     inverted 


WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,    Pa.   (See  display 

adv.    pages  139S-1403.) 

GUARDS,      WHEEL,      STREET     CAR.— 

Equipment  Installed  close  to  the  track  and 

attached   to  and   all  around  the  car  truck, 

consisting    usually    of     wooden    hoards    In 

lects     from     passing     under     the     wheels. 
Nonprotruding  fenders  are  sometimes  des- 
ignated   under    ibis    heading,    though    they 
are  more  properly  classed  as  fenders. 
Manufacturer*:. 

Atlas  Iron.  Wire  ft  General  Metal  Works, 
816-817    Queen    St.,    W.,    Toronto,    Ont., 
Can. 
Brill  Co.,  The  J.  G„  62nd  St.  &  Woodland 

Ave.,  Philadelphia,  Pa. 
GUDEMAN  A  CO.— New  York,  N.  Y. 
Manufacturer  of  electrical  novelties,  port- 
able lamps  and  lamp  shades.  Main  office, 
30  Irving  PI.,  New  York.  N.  Y.  Branch  of- 
fices, 141  E.  *th  St.,  Cincinnati,  Ohio;  120 
...     „      Francisco,  Cal. 


GUIDE.— Trade 


for 


Being  energised  It  thus  catches  the  whe< 
as  It  fllea  oft  and  again  completes  the  «"■ 
cult  and  allows  the  car  to  continue  over 
crossing.  They  are  usually  placed  so  that 
the  trolley  Is  protected  from  the  tir—  ">" 


When  writing,  to  mi&ufactnren  please 

mention  the 
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Lamp  Mfg.  C< 

GUIDE  MOTOR  LAMP  MFO.  CO.,  THE. 
—Cleveland.  Ohio.  Manufacturer  of  elec- 
tric automobile  lamps.  President,  H.  J. 
Monson. 

GUILLOTT  METAL  GASKET  ft  SUP- 
PLY CO.— 34-30  S.  Clinton  St.,  Chicago,  111. 
Manufacturer  of  metal  gaskets  and  wash- 
ers.'   Business  established  1886.    Sole  owner, 

GULF  CROSS  ARM  CO.— Dothan,  Ala. 
Producer  Of  creosoted  pine  poles  and  cross- 

GULFPORT  CREOSOTING  CO.— Gulf- 
port.  Miss.  Producer  of  creosoted  poles, 
ties  and  crossarms.  General  manager,  A. 
E.  Fant. 

GULF  STATES  STEEL  CO— Brown- 
Marx  Bldg.,  Birmingham,  Ala.  Manufac- 
turer of  galvanized  wire,  wire  rods,  etc. 
President,  James  Bowron;  vice-president, 
H.  Sanborn  Smith;  vice-president  and  gen- 
eral manager,  C.  A.  Moffett;  vice-president 
and  treasurer.  A.  R.  Forsyth;  secretary,  W. 
H.  Moore.     Factory,  Alabama  City,  Ala. 

GUM,  INSULATING  AND  SPLICING. 
Natural  gums  or  resins  are 
used  for  insulation  purposes  In 
condition.  Such  gums  as  caoutL  __. 
gutta-percha,  resin,  etc.,  are  often  mined 
with  other  materials  or  treated  In  special 
ways  to  prepare  Insulating  compounds  oi 
which  they  form  the  principal  part.  These 
impounded   gums  are   then   used    to   Insu- 

.-    _■ ■    — hi—    i-    <  he    process    oi 

. „    protect    cablt 

,...j   ....  _jed  largely  on  rubber- 
cables,   especially   for   submarine 
and  underground  cable  installations. 
Manufacturers:  - 
Bartlett,   Inc.,   H.   N.,   19  Park   PI.,   New 

York,  N.  Y.  „     «, 

Canadian    Weatlnghouse    Co.,    Ltd.,    Sai 

ford  &  Myler  Sts..  Hamilton;  Ont.,  Cai.. 
Cochrane     Chemical     Co.,     432     Danforth 

Ave..  Jersey  City,  N.  J. 
Dominion   Asbestos   ft    Rubber   Corp.,    1B4 

Nassau  St.,  New  York,  N.  Y. 
INTERNATIONAL    PAINT     CORP.,     St. 
Louis,    Mo.      "Inco  Insullte."      (See  dis- 
play advertisement  on  page  1320.) 
Mica  Insulator   Co.,    68    Church   St..    New 
Mica    Insulator    Co.,    Vlctorlaville,    Que., 
Can. 


__jd    cables 

manufacture    and    also 
splices.     They 


Sterling  Va> 


,telllllK     .„ Co.,    The.    625-8   Fulton 

Bldg.,  Pittsburgh,  Pa.     "Sterling." 
WESTINGHOUSE    EI.ECTRIC    ft    MFG 
CO  ,  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1396-1402.) 
GUM  SHELLAC— Gum  shellac  Is  a  very 
high-grade     shellac    made     rrom     carefully 
selected    special    gum.      The    gum 
carefully    filtered    ai 
wax  and  "" —  '      ' 
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that  dries  very  rapidly.    It  Is  used  on  metal, 
glass.  leather,  paper.  Jewelry,  etc. 

Manufacturers:  ~ 

Franche   ft    Co.,    C.    E.,    440   Orleans   St.. 
Chicago.  111.  ' 

Zinsser  ft   Co..   William,   19S  William   St.. 
New  York,  N.  Y. 

GUMMON.— Trade  name  for  molded  in- 
sulation manufactured  by  the  Garfield  Mfg. 
Co..  Garfield.  N.  J. 

GUMP  CO.,  B.'  F. — (51-437  S.  Clinton  St.. 
Chicago,  111.  Manufacturer  of  motor-driven 
grinders  for  flour  mills,  feed  mills,  etc. 
Business  established  1872.  President. 
George    W.    Moore:    vice-president,    A.    D. 

Williams.  aeCre    rV   a"       reaHU 


,  Greenfield,  Mass.,  and 

the  Greenfield  Tap  ft  Die  Corp.  of  Canada. 
Ltd.,  Front  ft  York  PI.,  Gait,  Ont..  Can. 

GUN,  CONDUIT-CLEARING.  — Through 
neglect  or  accident  It  sometimes  happens 
that  conduit  is  left  open  while  other  con- 
struction work  Is  going  on  in  a  building 
and  plaster  or  concrete  may  enter  the  con- 
duit and  fill  It  so  that  the  wires  cannot  be 
drawn  through.  The  problem  of  removing 
this  material  within  the  pipe  Is  usually 
very  difficult.  A  simple  device  that  has  had 
some  success  In  removing  such  obstructions 
consists  of  a  metal  cap  which  threads  onto 
the  conduit,  a  blank  cartridge,  which  la 
Inserted  In  a  hole  drilled  in  the  cap.  and 
an  auxiliary  cap  which  fits  over  the  cap 
and  cartridge,  holding  the  latter  from  fly- 
ing backward.  The  auxiliary  can,  has  a 
small  hole  drilled  through  it  directly  over 
the  fulminating  cap  so  that  it  can  be 
struck  by  a  nail  and  hammer  or  a  sharp 
rod  and  the  cartridge  exploded.  The  air 
pressure  created  by  the  explosion  forces 
out  the  obstruction.  This  device  has  also 
been  used  to  drive  out  Ice  that  has  formed 
in  a  conduit.  In  the  case  of  practically 
complete  choking  of  the  conduit,  two  or 
three  shots  did  the  trick. 

GUN  FIRING  ON  BATTLESHIPS.— Guns 
are  fired  by  any  one  of  three  methods: 
central  electrical  energy,  local  electrical 
energy,  or  mechanical.  Central  energy 
consists  of  an  a-c.  generator  located  well 
below  the  water  line  and  behind  armor  with 
supply  mains  running  the  length  of  the 
ship  below  the  protective  decks.  Fused 
risers  are  taken  from  this  main  at  suitable 
points  and  led  up  through  armored  tubes 
to  a  small  atepdown  transformer  located 
near  the  gun.  The  firing  current  for  the 
gun  Is  taken  from  the  secondary  of  this 
transformer.  The  advantage  of  this 
method  is  that  a  ground  or  short-circuit  at 
one  gun  will  not  affect  the  circuits  to  the 
other  guns.  Should  this  source  of  energy 
fall  a  transfer  switch  conveniently  located 
to  the  gun  pointer  permits  shifting  this 
circuit  to  a  local  storage  battery.  In  the 
event  of  the  storage  battery  falling  he  fires 
the  gun  mechanically. 

GUND  MFG.  CO — 926  Jay  St..  LaCroase, 
Wis.  Manufacturer  of  cord  adjusters  and 
guy  anchors.  President,  Henry  Gund,  Sr.; 
vice-president,  Harry  Gund;  secretary  and 
treasurer.  O.  F.  Cassaday:  general  man- 
ager, O.  T.  Cassaday. 

GURLEY,  W.  A  L.  E.— Troy,  N.  Y. 
Manufacturers  of  water  level  gages,  elec- 
trical precision  and   graphic  recording   in- 

-- — — ■ s,    etc.     Business 

lent.     Paul    Cook; 
Beveridge;  secre- 

_.    Jt.    Betts;    general 

manager,  C.  I.  Day:  sales  manager,  H.  M. 
Dlbert.  Main  office,  614  Fulton  St.,  Troy, 
N.  Y.  Branch  office,  464  Empire  Bldg., 
Seattle,  Wash. 

GURNEY  BALL  BEARING  CO.— James- 
town, N.  Y.  Manufacturer  of  ball  and 
thrust  bearings.    J.  T    R.  Bell,  general  sales 

'GURNEY  CO.— Honasdale,  Pa.  Manufac- 
turer of  electric  elevators. 

GURNEY  ELEVATOR  CO.— 62  W.  46th 
St.,  New  York.  Manufacturer  of  electric 
elevators. 

GUTTA-PERCHA. —  A  natural  gum, 
whose  properties  are  nearly  the  same  as 
those  of  rubber.  It  Is  obtained  from  the 
latex  of  the  I  son  a  a  gutta  tree  found  in 
Malacca,  Sumatra  and  Borneo.  It  Is  re- 
duced In  the  same  way  as  rubber,  and  Is 
used  in  its  pure  state  principally  for  sub- 
marine cable  Insulation  as  it  is  less  porous 
and  more  waterproof  than  rubber.  The 
resistivity  is  about  34X10'  ohm-cm.  at  ordl- 


;- president.  Henry 


,  Google 
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nary  temperatures  and  pressure,  but  de- 
creases with  an  increase  In  pressure. 
having  a  multiplying  [actor  of  <I-0.00021p) 
where  p  la  the  pressure  In  lbs.  per  sq.  In. 
This  relation  Is  Important  In  submarine 
cable  work. 

QOY  ANCHORS — See  Anchors,  guy. 

GUY  CLAMPS.— See  Clamps,  guy. 

GUY  HOOKS  AND  RODS— Guy  hooits 
are  made  of  half  oval  steel.  1M  to  IK  Ins. 
wide  and  from  3«  to  fi  ins.  In  length. 
There  Is  a  straight  flat  surface  with  holes 
provided  for  one  or  two  bolts  for  fastening 
to  the  pole,  and  the  lower  end  of  the  bar  Is 
turned  up  to  give  a  hook  for  attaching  the 
— '--      Guy  rods  are  made  Of  steel,  hot 


in  lied,    ; 


)  1M    I 


.   In 


diameter  and  II  ft.  long.     They  are  made 
with   either   a  drop-forged   or   welded   eye 
for  attaching  to  the  guy  wire  and  are  often 
threaded  at  the  other  end  for  attaching  to 
'    the  anchor  or  dead  man.    They  are  some- 
times celled  anchor  rods.     Both  guy  hooks 
and  rods  are  widely  used  in  overhead  line 
construction,   for   power   transmission   and 
distribution   systems,  and   for  electric   rail- 
Way,  telegraph  and  telephone  lines. 
Manufacturers: 
Barnard  ft  Co.,  B.  8..  tl  Union  Sq..  New 

York.  N.  Y. 
HUBBARD  ft  CO.,  Pittsburgh.  Pa 
Hubbard  guy  hooks  are  made  of  open 
hearth  ate  el.  hot  galvanised.  (For 
Hubbard  guy  rods,  see  entry  under 
Bods,  anchor.) — Adv. 


Joitlyn  Mfg.  &  Supply  Co.,  113  W.  Wash- 
ington St.,  Chicago,  111. 

Oliver  Iron  ft  Steel  Co.,  10th  ft  Muriel 
St  a.,  Pittsburgh,  Pa. 

RoeuIIng's  Sons  Co..  John  A.,  Trenton, 
N.  J. 

Thomas  ft  Sons  Co..  The  R.,  East  Liver- 
pool, Ohio.    "Thomas." 


GUYAN  MACHINE  SHOPS.— Logan,  W. 
Va.     Manufacturers  of  trolley  wheels. 

GUYS.— To  keep  poles  used  In  overhead 
line  construction  from  bending  over  or 
breaking  from  the  pull  of  the  wires  which 
they  carry,  they  are  guyed  to  the  ground 
wherever  possible.  The  guy  wire  la  usually 
stranded  (made  of  seven  or  more  small 
steel  wires),  and  Is  usually  held  at  the 
ground  end  by  an  anchor.  There  are  two 
principal  kinds  of  guya,  side  and  head  guys. 


out    approi 

i  branch  r_. 
here  is  spot 


lately  at  right  angles  to  the 
ake  up  side  stresses,  aa  where 
s  off  at  right  angles  or  where 

._  _,„jlal  exposure  to  wind  or  sleet 

itorros.  A  head  guy  Is  a  guy  which  lies 
In  the  line  of  the  poles  to  take  up  longi- 
tudinal stresses,  as  at  railroad  or  other 
important  crossings,  or  Just  beyond  excep- 
tionally long  spans;  head  guys  are  also 
used  at  Intermediate  points  of  a  heavy  line 

-     d  against  breakage  of  many  poles 

the  wires  of  one  span  should  break. 
nes  a  short  pole  or  post  is  set  In 
und  to  hold  the  guy  wire  so  as  to 


raise  It  above  the  road,  or  sidewalk,  or 
some  obstacle.  This  la  called  a  guy  stub 
and  Is  usually  Itself  guyed  to  ground,  but 
occasionally  It  must  be  self -supporting. 
Also  see  Strand,  galvanised  steel. 

GWYNN-BACON  VULCANIZER  CO.— 
2504  Cass  Ave.,  St.  Louis.  Mo.  Manufac- 
turer of  electrlo  vulcanlsers.    W.  A.  Gwynn, 

GYRATING    FANS.— See   Fans,   gyrating. 

GYROFAN —-Trade  name  for  gyrating 
fans  manufactured  by  the  National  Screw 
ft  Tack  Co.,  AB  Products  Division,  Cleve- 
land, Ohio. 

GYROSCOPES,  MOTOR- DRIVEN.— An/ 
wheel  rotating  at  a  high  speed  about  Its 
own  ails  and  free  to  place  Itself  In  any 
plane  Is  called  a  gyroscope.  If  such  a 
wheel  supported  by  Its  axis,  is  placed  upon 
another  larger  wheel  which  Is  also  revolv- 
ing.  the  rotation  of  the  large  wheel  would 
so  Influence  the  smaller  wheel  that  Its  ails 
would  point  In  the  same  direction  as  the 
uils  of  the  larger  wheel.    This  principle  !■ 


larger   wheel,   and   also   In   stabilisers. 
small  motor  Is  used  to  drive  the   rotating 
wheels  at  a  high  and  constant  speed.    Also 
see  Compasses,  gyroscopic,  and  Stabilisers, 
airplane  and  ship,  motor-driven  gyroscopic 


H 


H.— The  chemical  symbol  for  the  element 
hydrogen;  also  the  symbol  for  tbe  Intensity 
of  a  magnetic  field,  the  unit  of  which  Is  a 
gauss;  also  the  symbol  for  the  horizontal 
Intensity  of  the  earth's  magnetic  field. 
The  form  h  la  used  sometimes  as  an  ab- 
breviation for  the  henry,  the  unit  of  In- 
ductance; also  as  an  abbreviation  for  hour, 
as  in  m.  p.  h.  (miles  per  hour);  k.  w.  h., 
although  the  form  kw.-hr.  Is  preferred  for 
kilowatt-hour. 

HAAG  BROS.  CO.— Peoria,  III.  Manu- 
facturer of  electric  washing  machines. 
Business  established  1912.  Partnership,  Al- 
bert R.  Haag  and  George  A.  Haag. 

HAAO  TWIN.— Trade  name  for  electric 
wishing  machine  manufactured  by  the 
Haag  Bros.  Co..  Peoria.,  III. 

HAAS  ELECTRIC  ft  MFG.  CO.,  THE  R. 
— *06  E.  Monroe  St.,  Springfield,  111.  Man- 
ufacturer of  bells,  gongs  and  bell-ringing 
transformers. 

HAAS-OETTEL    CELL.— An    electrolytic 


hypochlorite  solution    (bleach  liquor)   from 
salt  solution. 

HABER  PROCESS.— An  electrothermal 
catalytic  process  In  which  nitrogen  and  hy- 
drogen   are    combined    under    pressure    to 


form 


..  NHi 


HABERMAAS  ft  DELPORTE,  INC.— 
1326-1327  S.  1th  St..  St.  Louis,  Mo.  Manu- 
facturer of  outlet  boxes.  President.  A.  F. 
Delporte;  vice-president.  F.  H.  Hasklns; 
secretary  and  treasurer,  O.  C.  Habermaas. 

HABIRLITE.— Trade  name  for  locomotive 
headlight  wire  manufactured  by  the  Hablr- 
shnw  Electric  Cable  Co..  Yonkers,  N.  Y. 

HABIRSHAW  ELECTRIC  CABLE  CO.— 
Point  St.,  Yonkers.  N.  Y.  Manufacturer  of 
wire  and  cables.  Business  established  lBSfi. 
President,  J.  Nelson  Shrove;  vice-president 
and  general  manager.  G.  F.  Waterbury: 
secretary.  John  S.  Keith;  treasurer,  J.  Nel- 

Moss.  Factories,  Yonkers,  '  N.  Y.  and 
Bridgeport.  Conn.  Sales  representative. 
Western  Electric  Co..  IDE  Broadway,  New 
York,  N.  Y. 


frames  fitted  with  handles  and  with  end 
fastenings  on  the  open  side  for  securing 
in  place  and  drawing  tight  the  steel  hack- 
saw blades.  Hacksaws  are  much  used  by 
electricians  for  cutting  flexible  steel  con- 
duit,    armored     cords    and     cables,     large 


wires  and  cables,  as  well  as  miscellaneous 
metal  work,  certain  Insulating  materials 
and,     in '  the     absence    of    ordinary    wood 

Manufacturers; 

Aldon  Co.,   The,   3338  Ravenswood  Ave., 

Chicago,  III.     "Aldon." 
American    Saw    ft    Mfg.    Co..    Springfield, 

Mass.     "Lenox." 
Atkins   ft  Co.,   E.    C.   402   S.   Illinois   St., 
Indianapolis,       Ind.         "Atkins'       Silver 
Steel." 
Century  Tool   ft  Metal  Co.,    180  N.  Mar- 
ket St,  Chicago.  111.    "Century." 
Clark.  Jr.,   Electric  Co..   Inc..  James,    620 
W.  Main  St.,  Louisville,  Ky.    "Willey." 
Dlsaton    A    Sons.    Inc..    Henry,    Tacony, 

Philadelphia,  Pa.     "Dlsston." 
Goodell-Pratt  Co.,  Greenfield,  Mass. 
Millers    Falls    Co.,     Millers    Fails,    Mass. 

"Millers    Falls." 
Napier    Saw    Works,    Inc.,    Roland    St., 
Springfield,  Mass.   "Quality",   "Expert." 
Slmonds    Mfg.    Co.,   470   Main    St.,   Fltch- 

burg,    Mass. 
SMITH  ft  HEMENWAY  CO.,  INC.,  Irv- 

lngton,  N.  J.    "Red  Devil." 
Spartan     Saw     Works..    41     Taylor    St., 

Springfield,   Mass.      "Spartan." 
Starrett  Co.,  The  L.  S..  Athol.  Masa. 
HACKSAWS,      MOTOR -DRIVEN.— These 
machines  are  used  to  cut  heavy  metal  bars. 
rods,  pipes  and  tubing.    The  saw  Is  mount- 
ed In  a  weighted  arm  that  rests  on  the  ma- 
terial to  be  cut,  which  Is  held  In  a  vise  on 
the  bed  of  the  machine.     The  saw  Is  driven 
with  a  reciprocating  motion  by  a  crank  and 
eccentric   directly   connected   or  geared   to 
the    motor    shaft.       Cutting    oils    or    Other 
fluids    are    generally   used    and    a   pumping 
device  which  feeds  the  fluid  continuously  Is 
usually   Included  In   the  machine. 
Manufacturers : 


"Kwlk- 
D les ton    &    Sons,    Inc..    Henry,    Tacony, 

Philadelphia,   Pa.     "Dlsston." 
Myers  Machine  Tool  Corp.,  Columbia,  Pa. 

Napier  Saw  Works,  Inc.,  Roland  St., 
Springfield.  Mass.   "Quality".  "Expert." 

North  Wales  Machine  Co.,  Inc.,  Elm  Ave, 
Center  St.,  North  Wales,  Pa.  "North 
Wales." 

Oliver  Instrument  Co..  Adrian,  Mich. 

Ryerson  ft  Son,  Joseph  T,  IBtb  ft  Rock- 
well St.,  Chicago,   I1L 


lopwood ; 


HADFIELD-PENF1ELD  STEEL  CO., 
TH  E.— Bucyrus.  Ohio.  Manufacturer  oi 
clay  working  machinery,  fuel  oil  engines, 
bakery  machinery,  etc.  President  and  gen- 
eral ridnager,  R.  C.  Penfield:  vice-president. 
L.  W.  Penfield:  secretary,  R.  O.  Perrott. 
Main  office  and  factory,  Bucyrus,  Ohio. 
Branch  offices,  1819  Conway  Bldg.,  Chica- 
go, 111.;  Grand  Central  Palace,  New  York, 
N.  Y.;  51B  Liberty  Bldg..  Philadelphia.  Pa.; 
404  Hippodrome  Bldg.,   Cleveland.   Ohio. 

HAGAN  CORP.,  THE.— Pittsburgh,  Pa. 
Manufacturer  of  combustion,  steam  pres- 
sure and  temperature  regulators,  high  tem- 
nerature  cement,  etc.  President.  J.  M, 
retary,   Harry  Kastun:   treas- 

-_.    _.    Hammer.      Main    office,    401 

Peoples  Bank  Bldg.,  Pittsburgh,  Pa.  Fac- 
tory, OrrvlIIe,  Ohio.  Branch  offices.  101- 
110  W.  34th  St.,  New  York.  N.  Y.;  728  Mo- 
nadnock  Block,  Chicago,  III;  300  Bailey 
Bldg.,  Philadelphia,  Pa.;  7S  Milk  St..  Bos- 
ton, Mass.;  Murphy  Bldg..  Detroit,  Mich.; 
617  National  City  Bldg..  Cleveland,  Ohio. 

HAGSTOZ  ft  SON.  T.  B.— 709  Sanson! 
St.,  Philadelphia.  Pa.  Producers  of  elec- 
trolysis and  electroplating  anodes. 

HAOSTROM.— Trade  name  for  cord  ad- 
juster manufactured  bv  the  Nygren  Bros. 
Mfg.    Co..    Llndsborg,    Kans. 

HAGSTROM  MFG.  CO.— Llndsborg.  Kan*. 
Manufacturer  of  carbon  and  porcelain  tube 
cutters.  Business  established  1904.  Presi- 
dent and  secretary.  Charles  Lander:  gen- 
eral manager,  Carl  Lander. 

HAtNERT  ft  SON,  F.  H.— Minneapolis, 
Minn.  Manufacturers  of  electric  heating 
devices. 

HAIR  CURLING  IRONS  OR  CURLERS, 
AND  CURLING  IRON  H  E  A  T  E  R  S.— See 
Curling  Irons,  electric;  Heaters,  electric 
curling  Iron. 

HAIR  CUTTERS.— See  Cutters,  hair,  mo- 
tor-driven. 

HAIR  DRIERS.— See  Driers,  hair,  elec- 
tric. 

HAIR  WAVERS.— See  Wavers,  hair, 
electric 

HALE.— Trade  name  for  motor-driven 
air  compressors,  pumps,  oiling  devices,  etc. 
manufactured  by  the  Hale  Electric  ft  En- 
gineering Co.,  lilt  Guardian  Bldg*-.  Cleve- 
land, Ohio. 

HALE  ft  KILBURN  CORP.— Philadel- 
phia,  Pa.     Manufacturer  of  p 
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Main  office,  1800  Lehigh  Ave.,  Philadelphia, 
Pa.  Branch  offices.  Hudson  Terminal  Bide., 
New  York.  N.  Y.:  HcCormlck  Bldg.,  Chi- 
cago, UK;  Munsey  Bldg  .  Washington,  D.  C. 

HALE  ELECTRIC  A  ENGINEERING  CO. 
—1114  Guardian  Bldg.,  Cleveland,  Ohio. 
Manufacturer  of  motor- driven  air  com- 
pressors, oiling  devices,  pumps,  etc.  Busi- 
ness established  IS  12.  Acting  president, 
Willis  W.  Hale;  2nd  vice-president,  N.  G. 
Gray;  secretary  and  treasurer,  B.  E.  Cost- 
ley;   general  manager,  Willis  W.  Hale. 

HALE  ELECTRIC  MFQ.  CO.— 1114  Guar- 
dian Bldg.,  Cleveland,  Ohio.  Manufacturer 
of  electric  radiators. 

HA  LELECTRIC— Trade  name  (or  elec- 
tric radiators  manufactured  by  the  Hale 
Electric  Hfg.  Co.,  Guardian  Bldg.,  Cleve- 
land.. Ohio. 

HALJA— Trade  name  for  plug  fuses 
made  by  the   Bussmann   Mfg.   Co.,    3819  N. 


m.      Manufacturer   of 


printing    machinery.      Business    established 
1908.     Sole  owner.  A.  W.  Hall. 

HALL  EFFECT,— A  phenomenon,  first 
observed  end  described  by  E.  H.  Hall  In 
1879.  in  relation  to  the  electron  theory.  If 
a  thin  metal  plate  has  a  current  flowing 
In  it  say,  from  left  to  right  there  is  an 
electron  flow  In  the  plate  from  right  to  left. 
If  a  tine  be  drawn  on  the  plate  at  right 
angles  to  the  direction  of  the  current  flow 
and  the  extremities  of  the  line  be  Joined  by 
s  circuit  Including  a  galvanometer  no  cur- 
rent will  be  noted  In  the  circuit.  .  If.  how- 
ever, the  plate  be  placed  in  a  uniform  mag- 
netic field  at  right  angles  to  It,  a  current 
will  flow  through  the  branch  circuit.  This 
Is  the  "Hall  effeot"  and  Is  explained  by 
the  bending  of  the  paths  of  the  electrons 
by  the  magnetic  field  which  drives  them 
through  the  branch  circuit.  According  to 
this  theory  the  Hall  eft-ct  should  have  the 
same  sign  for  all  metals.  1.  e.,  the  current 
in  the  branch  circuit  should  flow  In  the 
same  direct  with  all  metals.  This  is  not 
the  case,  however,  the  difference  probably 
being  due  to  the  more  complicated  struc- 
tures of  some  metals. 

HALL  KITCHEN  KINO  CO — 909  Mutual 
Life  Bldg.,  Philadelphia,  Pa.  Manufacturer 
of  electric  labor-saving  devices  for  hotels 
and  restaurants.  Business  established 
1913.  President  and  general  manager.  Or- 
vine  Reed:  vice-president,  J.  Osborne  Hop- 
wood:  secretary  and  treasurer,  Orville  Reed. 
HALL  PROCESS.— The  process  bv  which 
aluminum  Is  commercially  produced.  Th" 
metal  Is  deposited  electrolytlcally  from  a 
solution  of  pure  alumina  (A1,0,)  (lS-20%) 
In  molten  cryolite  (Na»AlF,).  The  alumina 
.  is  obtained  by  purifying  bauxite.  The  cell 
consists  of  a  soft  steel  box  or  pot  lined 
with  carbon,  the  carbon  lining  acting  as 
cathode.  The  anodes  axe  a  series  of  carbon 
rods  dipping  Into  the  electrolyte  and  ex- 
tending to  within  about  an  Inch  of  the  bath 
of  molten  aluminum  which  collects  on  the 
bottom  of  the  cell.  The  metal  Is  tapped  off 
from  time  to  time.  Freflh  alumina  is 
stirred  In  at  Intervals  to  keep  up  the  con- 
centration in  the  bath  as  aluminum  la  de- 
posited out.     The  cryolite  Is  not  attacked 


liberated  at  the  anodes  attacks  these  with 
formation  of  CO,  which  burns  to  CO.  at 
the  top  of  the  cell,  the  electrode 


Just  above  the  melting  point  of  the  bath, 
at  from  900*  to  9S0*  C.  A  cell  absorbs 
about  7  volt*. 

HALL  SWITCH  A  SIGNAL  CO.— Gar- 
wood. N.  J.  Manufacturer  of  motors,  sig- 
naling, train  dispatching  and  selective 
calling  systems,  boxes  for  electrical  pur- 
poses, castings,  etc.  Business  established 
1868.  President,  Myron  J.  Brown;  vice- 
presidents.  William  P.  Hall,  W.  J.  GlUlng- 
fcam;  secretary,  Edward  P.  Goats:  treas- 
urer and  general  manager,  H.  W.  Wolff. 
Main  office  and  factory,  Garwood,  N.  J. 
Branch  office,  Peoples  Gas  Bldg.,  Chicago. 
I1L 

HALL-THOMPSON  CO.,  THE.  — Hart- 
ford. Cofin.  Manufacturer  of  fire  ex- 
tinguishers, soldering  paste,  etc. 


When  writing;  to  manufacturers  please 

mention  the 
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HALLflEnd,    j.    H..-26    w.    «th    St.. 

New  York,  N.  Y.  Manufacturer  of  Stage- 
lighting  equipment.  Proprietor,  J.  H, 
Bulbars. 

HALLETT    fRON    WORKS— Harvey.    Ill 

Manufacturer  of  telegraph  and  telephone 
construction  tools  and  materials.  Business 
established  1S9E.  President,  T.  E.  Hallett 
secretary,   J.   A.   Hallett;   treasurer,   S.   V. 


drier-    __.     ...      .  =- .,     _. 

paratus.  Business  established  1881.  Riot 
ard  H.  Brown,  sole  owner.  Factory,  Bast 
Rutherford.  N.  J. 

HALOWAX.— Trade  name  for  synthetic 
wax  and  oils  tor  electrical  purposes  manu- 
factured by  the  Condenslte  Co.  of  America, 
Grove  St.  &  Erie  R.  R-,  Bloomfleld,  N.  J. 

HALSTEAO   WIRE   CO..   INC 132  Front 

St.,  Rome,  N.  Y.  Manufacturer  of  lamp, 
fuse  and  other  wires.  Business  eatab'ish'-d 
1919.  President,  H.  T.  Dyett:  vice-presi- 
dent C.  R.  Keeney:  secretary,  treasurer 
and  general  manager.  J.  P.  Halstead. 

HALVERSON  CO.,  THE.— Portland,  Ore. 
Manufacturer  of  electric  sterilizers.  Presi- 
dent, G.  Deekum;  vice-president.  Mrs.  A. 
A.  Drkum;  secretary  and  treasurer,  A.  A. 
Deekum.  Main  office  and  factory.  Union 
Ave.,  at  E.  Oak  St..  Portland,  Ore.  Branch 
office.  180  N.  Dearborn  St.,  Chicago,  III. 

HAMBLIN  A  RUSSELL  MFQ.  CO.— 
Worcester.  Mass.  Manufacturer  Of  hard- 
ware specialties  and  standard  wire  goods. 
President,  W.  T.  Russell;  treasurer,  F,  H. 
Hamblln. 

HAMILTON.— Trade  name  for  steam  en- 
gines manufactured  bv  the  Haoven,  Owens, 
Rentschler  Co.,  Hamilton,  Ohio. 

HAMILTON  *  HANSELL,  INC.— Pari 
Row  Bldg.,  New  York.  N.  Y.  Manufacturer 
of  electric  furnaces.  Business  established 
1904.  President,  N.  V.  Hanaell :  vice-presi- 
dent, H.  A.  Do  Fries;  secretary  and  treas- 
urer, J.  HerlenlUS. 

HAMILTON -BEACH  MFQ.  CO.— 1S01-39 
Rapids  Drive,  Racine,  Wis.  Manufacturer 
of  electric  motors,  fans,  and  labor-saving 
devicea.  President  and  general  manager. 
F.  J.  Oslus;  vice-president,  M.  D.  Oaiue: 
secretary  and  treasurer,  A,  J.  Druse:  sales 
manager.  E.  Q.  Bangs.  Factories,  Racine, 
Wis.:  Waterbury,  Conn. 

HAMILTON  ENGINE  PACKING  CO.— 
64-56  Alanaon  St.,  Hamilton.  Ont.,  Can. 
Manufacturer  of  boiler  and  pipe  coverings, 
cotton  waste,  belting,  etc. 

HAMILTON-LOW  CO.— 62-88  Van  Wlnklf 
Ave.,  Jersey  City,  N.  J.  Manufacturer  of 
motor-driven  dishwashers.  Business  estab- 
lished 1890.  President  and  general  man- 
ager, P.  H.  Davis:  secretary.  H.  E.  Alm- 
berg;  treasurer,  M.  A.  Cony  era, 

HAMLER  BOILER  «  TANK  CO.— Chi- 
cago, 111.  Manufacturer  of  steel  tanks, 
smoke  stacks,  etc.  President  and  treas- 
urer. E.  H.  Kyler;  vice-president,  George 
Chllds:  manager,  L.  P.  Kornfeld.  Main 
office  and  factory,  39th  &  Halsted  Sts.. 
Chicago.  III.  Branch  offices,  1616  Ford 
Bldg.,  Detroit,  Mich.;  26  Cortlandt  St.,  New 
York,  N.  Y.t  Federal  Reserve  Bank  Bldg., 
St.  Louis.  Mo. 

HAMMER  DRILLS.— See  Drills,  hammer 
and  spring,  brick  and  stone. 

HAMMERS,  MOTOR-DRIVEN.— Pcrtabli 
hammers  operated  by  a  motor  and  striking 
from  IE  to  80  blows  per  minute.  Used  for 
cutting  channels  or  other  openings  In  brick. 
stone  and  concrete,  for  scaling  rust  and 
paint  from  Iron  Work,  for  making  holes  In 
masonry  and  concrete  walls  and  ceilings 
where  expansion  bolts  are  to  be  installed, 
etc.  Electric  hammers  have  also  been 
adapted  for  riveting,  but  are  not  yet  exten- 
sively employed  for  this  purpose. 

Man  uf actgrers : 

Champion  Blower  &  Forge  Co.,  The,  Lan- 
caster, Pa.     "Hercules." 

Chicago  Pneumatic  Tool  Co.,  6  B.  44th 
St.,  New  York,  N.  Y.  (Chipping) 
"Boyer,"   "Boy  er  -  Keller. " 

Coates  Clipper  Mfg.  Co.,  237  Chandler  St., 
Worcester,  Mass,     "Flexlshaft." 

Electric  Hammer  Co.,  Louisville,  Ky. 

Electro-Matmetic  Tool  Co..  2902  Carroll 
Ave.,  Chicago,  111.     "Electro." 

Hasklna  Co.,  R.  G.,  2T  S.  Desplsines  St., 
Chicago.  III. 

High  Speed  Hammer  Co..  Inc.,  The,  313 
Norton  St..  Rochester,  N.  Y. 

Little  Giant  Co..  Mankato.  Minn.  ("Lit- 
tle Giant"  large  power  type) 

Nasel  Engineering  &  Machine  Works, 
4041  N.  6th  St.,  Philadelphia,  Pa. 


Titan  Automatic  Tool  Co.,  26  W.  Broad- 
way, New  York,  N.  Y. 

Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St..  Chicago.  III.     "Wodack." 

HAMMERS,  SPRING— See  Drills,  ham- 
mer and  spring,  brick  and  stone. 

HAMMOND.— Trade  name  for  feed  water 
meters  manufactured  by  the  Alberger  Pump 
&  Condenser  Co..  140  Cedar  St,  New  York, 
N.  Y. 

HAMMOND — Trade  name  for  physicians' 
electric  vibrator  manufactured  by  the 
Frank  S.  Betz  Co.,  Hoffman  St.,  Hammond, 

HAMMOND    STEEL    CO..    INC.,    THE.— 

280  Milton  Ave.,  Syracuse,  N.  Y.  Manufac- 
turer of  electric  furnace,  electric  tool  and 
alloy  steels.  Business  established  1912. 
President,  Frederick  B.  Scott;  1st  vice- 
president  and  general  manager,  Clyde  K. 
Dickey;  2nd  vice-president  and  sales  man- 
ager, Alexander  Maclnnea;  secretary,  Stew- 
art F.  Hancock;  treasurer,  Percy  Ridings. 
Factory,  Solvay,  N.  Y. 

HAMR- HANOI Trade   name   for   screw 

drivers  made  by  the  Crescent  Tool  Co., 
Jamestown.  N.  Y. 

HANCOCK  INSPIRATOR  CO.  — New 
York,  N.  Y.  Manufacturer  of  Injectors 
and  ejectors.  Main  office,  119  W.  40th  St., 
New  York.  N.  Y.  Branch  office,  27  N.  Jef- 
ferson St.,  Chicago,  ill. 

HAN-O.— Trade  name  for  automobile 
wrenches  manufactured  by  E.  Edelmann  & 
Co.,  2638-66  N.  Crawford  Ave.,  Chicago.  HI. 

HAND  LAMPS.— See  lamps,  hand.  In- 
spection, extension  or  trouble. 

HAND  DRIERS.— See  Driers,  hand  and 
face,  electric 

H.  A  E.— Trade  name  for  Jacks  manufac- 
tured by  the  Canadian  Brakeshoe  Co.,  Ltd., 
101  Belvldere  St.,  Sherbrooke,  Que.,  Can. 

HANDEL  CO.,  THE.  — Meriden,  Conn. 
Manufacturer  of  electric  portable  lamps 
and  lighting  fixtures.  President  and  treas- 
urer, P.  H.  Turner;  secretary.  W.  P. 
Hlrschfeld.  Main  office,  381  E.  Main  St.. 
Meriden,  Conn.  Salesroom,  200  6th  Ave., 
New  York,  N.  Y. 

HAH. — Trade  name  for  switches  and 
receptacles  manufactured  by  the  Hart  A 
Hegeman  Mfg.  Co.,  842  Capitol  Ave.,  Hart- 
ford, Conn. 

HANDHOLE,  BOILER.— A  amalt  open- 
ing, called  a  handhole.  Is  made  In  the  outer 
firebox  or  shell  of  a  steam  boiler,  and  closed 
with  a  small  elliptical  door  which  is  held  in 
position  by  a  dog  and  bolt.  The  hole  Is 
Just  large  enough  to  admit  the  hand  and 
arm  for  Inspection  purposes.  They  are  also 
placed  In  mud  drums,  headers,  etc.,  which 
are  too  small  to  admit  the  body,  but  which 
must  be  cleaned  and  Inspected.  They  are 
generally  about  4X6  Ins.  or  6x8  Ins.  In  slie. 

HANOHOLES.  —  Where  lateral  connec- 
tion e  are  taken  from  an  underground  con- 
duit system  for  service  to  buildings  a 
shallow  form  of  hole  is  sometimes  sufficient. 
Such  holes,  which  are  only  large  enough 
for  a  man  to  stand  partly  within  them,  are 
known  as  handholea.  Such  holes  are  used 
also  In  conduit  runs  on  viaducts  where  full 
depth  Is  not  available. 

HANDLAN-BUCK  MFG.  CO.— 212  N. 
Third  St..  St.  Louis,  Mo.  Manufacturer  of 
rail  benders,  rail  Joint  and  tie  plates  and 
track  tie  spikes.  Business  established  1664. 
President.  A.  H.  Hand  Ian;  vloe- presidents. 
Pi.  W.  Handlan,  A.  H.  Handlan,  Jr.:  seere- 
E.  R.  Handlan;  treasurer,  E.  W. 
general  manager,  A.  H.  Handlan, 
Jr.  Sales  representatives,  Fleming  A  Car- 
doso. Inc..  Richmond,  Va.:  Herbert  G.  Cook, 
San  Francisco,  Cal.j  H.  S.  LaBarge,  148  S. 
Dearborn  St.,  Chicago,  III.;  E.  W.  Leland, 
New  Orleans,  La.;  R.  M.  Wlggln,  Dallas, 
Tex. 

HANDLES,  BATTERY  BOX  AND  TRAY. 
— To  facilitate  the  handling  of  storage-bat- 
tery boxes  the  boxes  are  provided  with  very 
strong  handles.    They  are  usually  made  of 


hinged  and  recessed  into  the  sides  of  the 
box  to  avoid  projecting,  or  they  may  he 
rigid  and  project  over  the  upper  edge  of 
the  box.  For  storage-battery  trays  the 
handles  are  quite  similar  but  of  heavier 
cross-section  if  the  tray  Is  to  hold  more 
than  five  large  electric  vehicle  type  storage 

Manufacturer: 

BATTERY  TOOLS  CO.,  29-A  N.  Willow 
St..  Montclalr,  I"    '       '"    ' 


-,  N,  J.    "Batoeo." 
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IHON.- 

wood  or  other  ebonlzed  material  and  so 
placed  as  to  asslct  In  manlpulatlnK  the  Iron 
and  not  expose  the  operator's  hand  to  un- 
due heat.  In  some  types  the  control  switch 
lor  the  iron  Is  mounted  on  one  end  or  the 
handle. 

Manufacturers: 

American  Enamel  Co.,  Neville  St..  Provi- 
dence, B.  I. 
Kates  ft  Son.  E.  B..  383-361  5th  Ave..  New 

York,  N.  Y. 
Hopewell    Insulation    ft    Mfg.    Co.,     Inc., 

Hopewell.  Va. 
Novelty  Turning-  Co.,   34  Main  St..   Nor- 

Piqua.   Handle    *    Mfg.    Co.,    The,    Plqua. 

Ohio. 
Stephenson  Mfg.   Co.,   South  Bend.   Ind. 
Stiles  ft  Co..  H.  A.,  9T  Oliver  St..  Boston. 

Mass.     "Hasco." 
WESTINOHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh,  Fa.    (See  display 
adv.    pages    1395-1403.) 
HANDLES,    HAND    LAMP.- These    han- 
dles are   simple    turnings    usually    made    of 
wood,  fiber  or  insulating  composition.    They 
are   drilled   axlally   through   the   center   or 
drilled  a  short  distance  at  the  socket  end 
and  have  an  open  slot  to  the  hole  to  allow 
the  entrance  of  the  connecting  cord  to  the 
socket.      The  end  where  the  cord  enlers  is 
smoothly    rounded   or   bushed;    the   socket 
end  Is  provided  with  a  ferrule  for  fastenlnK 
the  guard    and    usually  a   nipple   fitting 


Estes   ft    Sons,    E.    B..    362- 

New  York,  N.  Y. 
McaiUMfg.  Co..  Valparaiso,  Ind.    "Cres- 

Stephenson  Mfg.  Co..  South  Bend,  Ind. 

Stiles  ft  Co..  H.  A.,  9T  Oliver  St..  Boston. 
Mass.     "Hasco." 

HANDLES,  INSULATED  TOOL.— Elec- 
tricians' toots  for  working  on  live  circuits 
are  generally  provided  with  Insulated  han- 
dles to  prevent  the  danger  to  the  workman 
when  he  Is  working  around  electrical  ma- 
chinery or  circuits  carrying  voltages  above 
those  used  for  telephones,  ordinary  bells, 
buzzers,  and  similar  signaling  devices.  The 
handle  Itself  may  be  or  Insulating  material, 
such  as  fiber,  rubber,  or  molded  composi- 
tion, or  the  handle  may  be  a  fair  insulator, 
such  as  wood,  and  then  entirely  covered 
with  rubber  or  an  Insulating  compound. 
For  common  tools  furnished  complete  with 
Insulated  handles  see  Pliers,  insulated; 
Screw  drivers.  Insulated. 

Manufacturer*: 

American  Enamel  Co.,  Neville  St..  Provl- 
dene     ~    _ 


General  Insulate  Co..  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y. 

Hopewell  Insulation  ft  Mfg.  Co.,  Ins. 
Hopewell,  Va. 

Stiles  ft  Co.,  H.  A..  ST  Oliver  St..  Bos- 
ton, Mass.    "Hasco." 


Such    handles    Include    fiber    and    ebonlzed 
wood    handles    used    on    electric    household 
fable   appliances;    electric   hand  appliances, 
Such     as     soldering     Irons,     curling     Irons, 
vibrators;  portable  vacuum  cleaners,  drills, 
grinders,    reamers,    etc.;    electrical    Instru- 
ments   and    portable   meters;    miscellaneous 
tools,    etc.      Many    materials    are    used    (or 
such    handles    and   they   are   of   numerous 
shapes    and    sizes    to   suit    the    device    on 
which  they  are  used. 
Manufacturers: 
Buck  Bros..  Mlllbury.  Mass. 
Cassldy-Falrbank    Mfg.    Co.,    6126    S.    La 

Salle  St..  Chicago,   III. 
Columbus  Handle  &  Tool  Co.,  The,   Co- 
lumbus, Ind. 
Estes    ft    Sons,    E.    B..    362-364    6th    Ave.. 

New  York,  N.  Y. 
Novelty   Turning   Co..    34   Main    St.,    Nor- 
way.   Me.     (For    electrical    appliances.) 
Osgood  Tool  Co.,  J.  I..,  4B  Pearl  St.,  Buf- 
falo, N.   Y.     "IndeBtmctlble." 
OSHKOSH     MFG.     CO.,     Oshkqsh.     Wis. 
"Oshkosh."       (See    display    advertlse- 


Peierson  Co.,  F.  W.,  lg  Greene  St.,  New 
York,  N.  Y. 

Plqua  Handle  ft  Mfg.  Co..  The.  Plqua. 
Ohio. 

Schutx  Bros..  Inc.,  162  Chambers  St..  New 
York.  N.  Y. 

HANDLES,  SWITCH  AND  CIRCUIT 
BREAKER.— Handles  used  on  these  devices 
are  made  of  carefully  klln-drled  and  treated 
hard  wood,  of  hard  rubber,  fiber  or  molded 
Insulating  material.  They  are  made  In  a 
wide  variety  of  rorms  and  sizes  suitable  to 
the  various  types  of  switches  and  circuit 
breakers  and,  If  of  wood,  are  usually  given 
an  enamel  finish  to  improve  their  appear- 
ance. For  small  rotary  snap  switches  the 
handles  resemble  socket  keys;  (or  these  see 
Keys,  socket  and  snap  switch. 

Manufacturers: 

American  Enamel  Co.,  Neville  St.,  Frovl- 

Arrow    Electric    Co..    103    Hawthorne    St., 

Hartford,  Conn.     "Arrow." 
Barkelew   Electric   Mfg.   Co.,   Middle  town, 

Ohio. 
Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport.  Conn.  (With  ratchet  locks) 
Canadian  Westlnghouse  Co.,  Ltd.,  San- 
rord  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
General    Insulate    Co..    1004-1024    Atlantic 

Ave.,  Brooklyn,  N.  Y. 
Novelty  Turning  Co.,    34   Main   St.,    Nor- 

way,  M». 
Rowe  Mfg.  Co..  Henry,  Newaygo,  Mich. 
Stephenson  Mfg.  Co..  South  Bend.  Ind. 
WESTINGHOI'SE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1402.) 
Wilmington     Fibre     Specialty     Co..     Wil- 
mington. Del.  • 
H  ft  a.— Trade      name      for      high-tension 
switching  and   protective   line   maintenance 
and    construction    equipment   manufactured 
by    Hickey    &    Schneider.     Inc..    439-43    E. 
Jersey  St.,  Elizabeth.  N.  J. 

H  ft  W.— Trade  name  for  electric  car 
beaters  manufactured  bv  Holden  ft  White, 
Inc..  143  S.  Dearborn  St..  Chicago,  III. 

H  ft  W.— Trade  name  for  electric  car 
heaters  manufactured  by  the  National  Rail- 
way Appliance  Co.,  50  E.  42nd  St.,  New 
York,  N.  Y. 

HANDY.  —  Trade  name  for  armature 
winder  manufactured  by  the  Armiilun?  Coil 
Enuipment   Co.,    3202  Scranton   Rd.,    Cleve- 


'•hli-iiHo   ElPCtrif   Mff»    CO.,    28U1-2S13   s! 

stcd  St..  Chicago,  Tli. 

HANDY.— Trade  name  for  automobile 
horn  push  button  manufactured  by  the 
Handy  Products  Co..  Erie  Bldg.,  Cleveland, 


stones     manufactured     by     the     Martlndale 
Electric  Co.,   1173T  Detroit  Ave..  Cleveland, 

HANDY.— Trade  name  for  cord  adjusters 
manufactured     by     Frank     W.     Morse.     239 

Congress  St.,  Boston.  Mass. 

HANDY.— Trade  name  for  voltammeter 
manufactured  by  the  Roller- Smith  Co.,  233 
Broadway.  New  York,  N.  Y. 

HANDY.— Trade  name  for  electric  cigar 
lighters  manufactured  by  the  Spiel  man 
-, ..._..     ,..       .1Sj    Rroadway,    New    York, 


N.  Y. 


HANDY  ft  HARMAN.— 69  Cedar  St.,  New 
York,  N.  Y.  Manufacturers  of  silver  wire, 
anodes,  contact  and  sparking  points,  plat- 
inum sheet  and  wire,  etc.  Business  estab- 
lished 1867.  President,  Parker  D.  Handy; 
vice-president  and  general  manager.  Harry 
H.  DeLoss;  secretary,  Cortlandl  W.  Handy; 
treasurer.  J.  L,  Brush;  sales  manager.  G. 
H.  Niemeyer.  Branch  office.  31  Gold  St., 
New  York.  N.  Y. 

HANDY  PRODUCTS  CO.— Erie  Bldg., 
Cleveland.  Ohio.  Manufacturer  of  auto- 
mobile horn  push  buttons  and  other  motor 
car  accessories. 

HANDYFLUX.— Trade  name  for  solder- 
ing pasle  manufactured  by  the  Martlndale 
Electric  Co.,  11737  Detroit  Ave..  Cleveland. 
Ohio. 


;  Co.,  11737   Detroit  Ave.,  Cleveland, 


HANDYVAR — Trade  name  for  Insulating 
varnish  manufactured  by  the  Martlndale 
BlectrlC  Co..  11737  Detroit  Ave,  Cleveland. 
Ohio. 


HANGER  IRONS,  TRANSFORMER— 
Pieces  of  Iron  bar  used  In  mounting  traim- 
formers  on  poles.  The  tops  are  bent  over 
so  as  to  hang  on  and  fit  around  the  cross- 
arm  and  holes  are  provided  at  the  proper 
points,  for  bolting  to  the  cronsarm  and  on 
to  the  transformer.  , 

HANGERS,  ARC  LAMP. — These  devices 
combine  a  means  for  hanging  or  supporting 
an  arc  lamp  with  a  pulley  to  permit  lower- 

cbvlate  climbing  up  poles,  posts  or  ladders. 
The  upper  part  Is  usually  a  clamp  of  suitable 
type  to  secure  to  a  mastarm,  cross-span 
cable,  bracket,  pipe  support  or  celling. 
To  this  is  attached  a  pulley  housing  with 
guide  for  the  lowering  rope  or  chain.  In 
nearly  all  canes  there  Is  also  Included  a 
cutout  auxiliary  to  the  pulley.  In  the  case 
of  series  circuits  this  cutout  closes  the  cir- 
cuit when  the  lamp  Is  lowered;  In  multiple 
circuits  it  merely  disconnects  the  lamp 
electrically;  in  all  cases  It  makes  the  lamp 
safe  to  handle  since  It  Is  entirely  cut  out 
of  the  circuit.  Cutout  hangers  have  the 
circuit  wires  ending  at  the  cutout  contacts 
in  the  pulley  housing  and  when  the  lamp 
Is  lowered  there  are  no  dangling  wires  low- 
ered with  It.  Cutout  hangers  are  necessary 
on  high-voltage  series  circuits,  when  the 
rope  Is  pulled  up  the  lamp  is  automatically 
reconnected  into  the  circuit  and  supported 
by  the  housing  independently  of  ths  K 


suited  for 


=andes 


;    hangers    especially 


t  lamps  see  Har 


£ 


2  E.  2nd  St.,  Dayton, 


lamp.      For    pulleys   - 

the  cutout  feature  see  Pulleys,  lamp 

lng.     Also  see  Cutouts,  arc  lamp. 

Manufacturers: 

Fletcher  Mfg.  Co., 

Hebendahl   Co.,    J.  P.,    228-232   Broadway. 

■    Elizabeth  port,  N.  J.  _  _  ,,    „  , 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 

O-B  Form  2  Insulated  arc  lamp  hanger 

has  several  new  and  desirable  features. 

Insulated    by   high   tension    porcelain,— 

Adv. 


WESTINOHOUSE  ELECTRIC  ft  MFO 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.    pages  13SB-1402.) 

HANGERS.    BOX.— These    metal    fittings 


I    clai 


t  switch  and  outlet  boxes 


i   of   « 


"perforated  metal  bar 
that  Is  nailed  across  the  Joists,  replaces  the 
ordinary  2X4-ln.  block  used  In  mounting 
boxes-  another  type  Is  for  securing  outlet 
boxes  In  fire -resistive  buildings  where  con- 
crete floors  are  used;  the  «PPg*t«™ 
being  imbedded  In  the  concrete;  both  WW" 
not  nnlv  may  serve  for  mounting  the  box. 
but  also  for  supporting  a  fixture  stud,  the 
fixture  fitting  being  mounted  In  the  bar, 
AnrthVlVS? adapved  for  work  Ijll jS*"* 
walls  and  ceilings  consists  of  two  wings 
fastened  to  a  nipple;  the  wings  when  folded 


Sh  the  bole  in   the 
and.loCked_  by 

through  the 


jelling 
key 
,.,„„.  of"the  nipple-'  A  (o** 
ilppla  holds  the  box  against  tne 
wiling  or  wall. 
Manufacturers: 
Amrevo    Electric   Co..    2309    Archer   Ave.. 

Chicago,  III.    "Godfrey."     _ „ 

Chicago   Electric    Sign   Co..    2219-2229  W. 

Grand  Ave..  Chicago.  HI.     "KiuiUb^a. 

E.    ft    B.    Mfg.    Co..    The.    965    Woodward 

Ave..     Detroit,     Mich.       "E.     ft     B. 

Economy   Electric    Specialty   Co.,   WST^S. 

Halsted  St..  Chicago.  " 
Hanson    Clutch    ft    Ms 

Tiffin.  Ohio.  ,   , 

Kruse  Electric  Co..  Ft.  Wayne.  I™. 
THOMAS  ft  BETTS  CO..  THE.  63  Vesey 

St..  New  York.  N.  Y.     "T.  ft  B.* 
HANGERS,  CABLE  AND   MF.SSENGER- 
-Cable   hangers   are  devices  for  attaching 
werhead  cable  to  messenger  stran"  ■»  "■'" 
3ne  of  the  older  forms  which  Is  s 


•    Co..    The. 


-    the    r 


II  widely 

'-   hang 

lariln 


Insulat 


e  cables,  a  split  pore 


iftlm 


:    forn 


n  bush- 


hat    grip. 

sirahliT'to  "have  the  sheath  grounded.  ■■> 
which  case  the  metal  clip  serves  as  s 
ground  clamp.  Those  cable  hangers  thai 
consist  only  of  a  clip  or  ring  are  listed 
separately.    Messenger  hangers  are  the  de- 
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vices  by  means  of  which  the  messenger 
■trand  la  secured.  They  usually  consist  of 
a  clamp,  which  Is  tightened  by  mean*  of  a 
bolt  and  secured  to  the  pole  or  crossarm. 
(Also  see  Clips,  cable,  and  Rings,  cable.) 

Broclden     Underground      Electrical     Mfg. 

Co.,   Glenslde,   Pa.      "Bee   Line." 
Cameron  Appliance  Co..  48  Waters  Ave., 


Chase- Shawmut  Co.,  The,  Newburyport. 
Haas.     "Boston." 

Eureka  Supply  Co.,  Sen  ell,  N.  J. 

Hebendahl  Co..  J.  P.,  228-232  Broadway. 
Elixabethport,  N.  J. 

Lani  ft  Sons,  Mathew,  Pittsburgh.  Pa. 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
pace    1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave.,  Brook- 
lyn. N.  Y. 

NATIONAL  PIPE  ft  CABLE  HANGER 
CO..  1ST  E.  43  St.,  New  York.  N.  Y. 
The    "National"    Is    a   real   hanger   and 


"National1 


Cable   Hanger 


the  most  practical  for  hanging  taps  and 
splices.  Put  up  In  compact  rolla  with 
keys.  Slse  \  In.  by  .035  In.  For  fur- 
ther description  see  "Hangers.  Conduit 
and  Pipe."— Adv. 

OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 
"O-B." 

Oliver  Iron  ft  Steel  Co..  10th  ft  Muriel 
Sts..  Pittsburgh,  Pa. 

Pass  ft  Seymour,  Inc..  Solvay  Station, 
Syracuse,  N.  Y.     "P.  ft  S." 

Reliable  Electric  Co..  3145  Carroll  Ave.. 
Chicago,  111.    "Davidson." 

Slater  ft  Barnard,  Ltd.,  14  Sydney  St., 
Hamilton.  Ont..  Can.     "Pelree." 

Standard  Underground  Cable  Co.,  West- 
inghouse   Bldg.,   Pittsburgh,   Pa.      "Nor- 


Inghous 
dyke." 
ar    Expanslor 


147-149    Cedar 


_  re.  but  nearly  all  are  made  to  sup- 
port one.  two  or  three  cables  on  a  single 
hanger.  They  are  sometimes  adjustable  In 
s  vertical  and  horiaontai  plane,  thus  per- 
mitting the  cable  to  be  hung  in  place  re- 
gardless of  the  angle  of  approach.  This 
type  requires  an  upright  or  support  which 
Is  fastened  by  expansion  bolls  at  top  and 
bottom.  Another  form  consists  of  a  cast- 
iron  Interlocking  hanger  that  requires  only 
one  bolt  to  fasten  It  to  the  wall  at  the  top 
and  each  of  the  successive  hangers  are  sus- 
pended from  the  one  above.  The  hanger 
takes  the  form  of  a  supporting  shelf  or 
bracket  turned  up  at  the  end,  and  the 
cables  may  be  laid  In  place  on  the  hanger 
or  supported  on  insulators  provided  for  thu 
purpose. 

Manufacturers: 

Barnard  ft  Co..  B.  8.,  31  Union  Sq..  New 
York.  N.  Y. 

B  rockier,  Underground  Electrical  Mfg. 
Co..  Glenslde.  Pa.     "Bee  Line." 


the  simplest  1 
with  screw  ex  tens  If 
into  wood  celling  b 
wall  boards.     For  i 


steel  straps  which  can  be  ben 

beams  and  anchored  without  _ 
In  the  steelwork.    In  other  hanger 


(or   the    purpose.      .     .._ 

power-house  piping  the  hangers  are  made 
of  heavy  strap  Iron,  sometimes  adjustable, 
wllh  means  for  bolting  or  clamping  to  cell- 

'""  ' •"-      Heavy  piping  along  walls 

„.„..  ....  . i..i_      (jug,,  Ke 


Brackets,  steam  and  other  pipe  supporting; 
-lamps,  beam.) 
Manufacturers: 
Acme  Pipe  Strap  Co.,  944-50  Harper  Ave.. 

Detroit.   Mich. 
Applet  on    Electric    Co.,     1703    Wellington 

Ave.,  Chicago.  111. 
Austin    Co.,    The    M.    B.,    108-15    S.    Des- 

plalnes  St.,  Chicago,  III.     "Economy." 
Beaton  ft  Cadwell  Mfg.  Co.,  New  Britain, 

Conn. 
Brocklen     Underground      Electrical     Mfg. 

Co..  Glenslde.  Pa.     "Bee  Line." 
Chicago     Expansion     Bolt     Co..     324     W. 

Washington  St.,  Chicago.  III. 
Crane  Co.,  886  S.  Michigan  Ave..  Chicago, 

IU. 
Crane.    Ltd..    1280    St.    Patrick    St.,    Mon- 
treal, Que..  Can. 
EFFICIENCY      ELECTRIC      CO..      THE. 

East  Palestine.  Ohio.     "Efficiency." 
Fee  ft  Mason.  81  Beekman  St..  New  York, 

N.  Y.     "A.  B.C." 
Fralfck    ft    Co..    S.    R.T    IB   S.    Clinton    St.. 

Chicago,  111.    "Kwikon." 
Grabler   Mfg.    ~ 

"Square  Gei_ 
Harter  Mfg.  Co..  522  S.   Clint, 

cago.  111. 
Illinois     Malleable      Iron      Co..      1801-1825 


.    Cleveland,   Ohio. 


Div. 


OHN    H,    Louisville.    Ky. 


10- ft.  lengths. 
-—  —Adv. 


Lovell'  ft  Co..  F.  H.,  Arlington.  N.  J. 

MINERALLAC  ELECTRIC  CO..  1045 
Washington  Blvd..  Chicago.  111.  (See 
display  advertisement  on   page  1310.) 

NATIONAL  PIPE  ft  CABLE  HANGER 
"      ■       -    St..    New    York.    N.    Y. 


Tlif 


'.Vat 


'    hangf 


made 


special,   tempered,   soft   metal  i 


"National"  Conduit  Hanger 

drous  strength,  yet  easily  twisted  or 
bent  by  hand.  The  only  strap  hanger 
handling  pipe  of  assorted  sizes.  No 
tools  needed  in  Installing.  Combines 
strength,  endurance  and  neat  appear- 
ance. Put  up  in  compact  rolls  with 
keys. — Adv. 
Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.    "P.  ft  S." 


STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave..  Pittsburgh,  Pa.  "Oval- 
duct." 
THOMAS  ft  BETTS  CO..  THE,  63  Vesey 
St.,  New  York,  N.  Y.  The  adjustable 
hangers  illustrated  will  tit  any  flange 
from  2%  ins.  to  12  Ins. 
Adjustable  to  varying 
plaster  lines  and  will 
support  any  number  of 
conduits  from  one  to 
eight,  which  may  run 
at  any  angle  with  the 
beam  or  far  enough  below  the  beam 
to  permit  a  second  line  of  conduits  to 
be  run  above.  Additional  runs  can  be 
made  without  Interfering  with  lines  al- 
ready In  position.  Not  necessary  to 
loosen  clamp  to  meet  any  condition 
■hat  may  arise.  Made  of  stamped  steel, 
^■ja^sjj  "Close"      pipe      supports 

*SBka>  will    hold    the    pipe    or 


pipe;  44   1 


r   %    in.   pipe; 


.   for 


in.   pli 
U.    S.    Eipanaion    Bolt    Co.,    139    Franklin 

St..  New  York,  N.  Y.     "USE." 
HANGERS,     CORD.— Cord     hangers     are 
used    for    suspending    a    cord    from     some 
point  other  than  the  outlet   box  or  recep- 
tacle.   They  usually  consist  of  a  clamp  or 

S47 


hook  which  may  be  fastened  to  the  conduit 
or  celling.  The  device  usually  is  arranged 
to  Insulate  the  cord  from  the  support  by 
use    of    porcelain    bushings    or    spool    insu- 


CROUSE-HINDS  CO..  Wolf  A  7th  North 

Sts..  Syracuse.  N.  Y.     "Condulet." 
HANGERS,    FIXTURE.— A    term    applied 


1    fill  in 


■■  for 


ing  lighting  fixtures.     They  usually  conel 
of  a  nipple  fitting  which  fastens  to  the  fl: 
ture  stem  and  a  clamping  or  fastening  d, 
vice  for  holding   the   nipple   fli.tii 
supporting  surface,  outlet  plate  or  dox.    o: 

ting   Is  called  a  dupod,   tripod   or  r^rnwtnot 
depending  on  the  number  of  feet 
fastenlnr    *~    ""    — •'—    »**■ — 


the 


for 


...„    _    __itlet   fitting.      In    sot... 

the  fixture  hlckey  Is  called  a  fixture 

Manufacturers: 

American  Brass  ft  Copper  Co.,  138,  La- 
fayette St.,  New  York,  N.  Y. 

Amrevo    Elect rf*    '""       ""■,"     '" 
Chicago.  111.       . 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. Adjustable  and  non-adjustable 
fixture  hangers  for  many  types  of  flx- 

Butler    Electric    Co.,    8511    Cottage    Grove 

Ave..  Chicago.  111.     "Beco."   "Cisco." 
Economy   Electric   Specialty   Co.,    8937    S. 

Halsted    St..    Chicago,   111.      "Economy." 
Edwards  Lighting  Fixture  Co.,  20  E.  Lake 

St..  Chicago.  HI. 
Empire    Engineering    ft    Supply    Co.,     1 ' 

Dominlck  St.,  New  York.  N.  Y. 
Falrmount    Electric   &    Mfg.    Co..    59th    ft 

Woodland  Ave.,  Philadelphia,  Pa.     "Trl- 

INTJCRIOR  LAMP  ft  FIXTURE  WORKS, 
4888  N.   Clark  St..  Chicago,   111. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Paine  Co..  The,  1742  W.  Van  Buren  St.. 
Chicago,  III. 

Pittsburgh  Metal  Spinning  A  Stamping 
Co.,  S21-S23  Locust  St..  Pittsburgh.   Pa. 

Plaut  ft  Co.,  L..  434  E.  23rd  St.,  New 
York,  N.  Y. 

Polly  Mfg.  Co.,  Milwaukee.  Wis. 

Standard  Mech--'"'   •="■■■' ' 

Richardson  J 
ard." 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh.  Pa.  "Steel 
City." 

UNIVERSAL  MFG.  CO..  2833  Randolph 
Street.  Lin  com.  Nebraska.  Universal 
Bipod,  a  combination  concealed  switch 
holder  and  fixture  hanger.  Used  on  any 


Equipment  Co.,  2020 


,  Dallas,  Tex. 


"Stand- 


outlet  with  a  Hi   In.  or  deeper 
Write  for   folder  showing   varl 
and  advantages. — Adv. 
WAKEFIELD   BRASS   CO..    THE   F.  W.. 
--.  Vermilion,   Ohio.     "Red 


?  very  dim. 


inly  50%  of  (he  li 


wired   to  the  ground  or  floor.      A  sus 
on  and  a  pulley  are  always  Included.     _.. 
itomatic -cutout    hangers    there    Is   also    a 

LiOO 


gk 
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latch  Ine  device  and  switch  that  auto- 
matically disconnects  the  lamp  [ram  the 
circuit  when  It  Is  lowered  and  reconnects 
It  again  when  pulled  up  to  service  position. 
They  resemble  arc- lamp  automatic -cutout 
hangers,  but  are  usually  made  for  multiple 
circuits  only. 
Manufacturers: 
Fletcher  Mfg.  Co.,  102  B.  2nd  St.,  Dayton, 

Ohio. 
LINE  MATERIAL.  CO..  South  Milwaukee. 

Wis.      (See    display    advertisement    on 

pace  1378.) 
Thompson     Electric     Co..     The.     £26     St. 

Clair     Ave.,     N.     E-.     Cleveland.     Ohio. 

"Thompson."  . 

HANGERS.  MISCELLANEOUS.— T  h  I  S 
classification  la  intended  to  Include  all  such 
hangers  for  special  purposes  which  are  not 
separately  listed  elsewhere;  for  example, 
such  hangers  as  are  especially  adapted  to 
hanging  transformer  primary  fuses  or  cut- 
outs, pole-top  switches,  horn-gap  arresters, 
choke  colls,  potheads,  disconnecting 
switches,   etc..    to   pole  crossarms,    poles   or 

Manufacturers: 

Manufacturers'  &  Inventors'  Electric  Co.. 
29  Gold  St.,  New  S"ork.  N.  Y.     "Mandl- 
irrip." 
HANGERS,  SHAFTING.— These  are  sup- 
porting frames  used  to  hang  a  shaft  to  a 
celling.     They   consist   of   an    Inverted   A- 
shaped  casting,  the  bearings  for  the  shaft- 
ing being  fastened  at  the  apex  of  the  frame. 
the    legs    being;    bolted    to    the   supporting 
surface.      The    bearings    are    usually    two- 
'piece  and  adjustable,  to  provide  *~  " 


a  lint 


shaft. 


metal 


...rally  fastened  to  the  under  side  of  the 
bearings  to  catch  oil  dripping  from  the 
bearing.  Although  Individual  electric  motor 
drive  has  to  a  large  extent  eliminated  the 
need  for  shafting,  group  drive  of  a  set  of 
machines  by  means  of  a  motor  through 
shafting  and    belting   is   stilt   employed   in 

suitable  hangers  for  the  shafting. 
Manufacturers: 

Allts- Chalmers  Mfg.  Co..  Milwaukee.  Wis. 
Bond  Co..  Charlea.  617-19  Arch  St..  Phila- 
delphia, Pa. 


St.    & 

Breakwater  Ave,,  Cleveland.  Ohio. 
■  Jones    Foundry    &    Machine    Co.,    W.    A.. 
4401  W.  Roosevelt  Rd..  Chicago.  III. 
LINK-BELT   CO.,    329   W.   38th    St.,   Chl- 

Medart  Patent  Pulley  Co..  Inc..   Potomac 

A  DeKalb  Sts..  St.  Louis.  Mo. 
National    Foundry    Mfg.    &    Supply    Co., 

Hepburn    &    Canal    Sts..    Will  lam  sport. 

Pa.     "National." 
Olney   &  Warrln.   Inc..   297-301   Lafayette 

st.  " —  -----  "  "    "■"- -j  ■■ 

Perk 

Pryii.. ... 

St..  New  York.  N.  Y. 

Ryerson  A  Son.  Joseph  T„  16th  &  Rock- 
well Sts..  Chicago.  111. 

Standard    Electric   Machinery   Co.,    Balti- 
more. Md.     "Standard  ■Baltimore." 

HANGERS.  TROLLEY  WIRE— A  Hovlra. 
used  for  supporting  the  troll. 
*--   *— listed  or  uninsulated. 

ed  form  consists  of  a  

-gating  Into  which  a  threaded  stud  is 

molded,  the  stud  being  insulated  from  the 
hanger  shell.  The  stud  in  turn  supports 
the  trolley  ear  and  the  malleable  shell  cast- 
ing Is  arranged  In  different  forms  for  vari- 
ous types  of  support  as,  for  Instance,  with 
outriggers  for  hooking  on  span  wires;  with 
slotted  lugs  or  eye  for  attaching  to  mine 
timbers,  brldgas.  barn  structures,  etc.:  with 
bosses  for  attaching  to  expansion  bolts;  a 
form  particularly  adapted  to  mine  use.  For 
catenary  construction   see   Catenary   hang- 

Manufactursrs: 

Anderson  Mfg.  Co.,  Albert  &  J.  M„  289- 

306  A  St..  Boston,  Mas*. 
Canadian   General   Electric   Co..   Ltd.,   212 

King  St.,  W..  Toronto,  Ont..  Can. 
—  ~    "  Equinment     Co..     2900 


Cormany 

"Black  Diamond 


Clnclnns 


Ohio. 


MACALLEN   CO..  THE,   16  Macallen  St.. 

Boston.  Mass. 
OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 
O-B   Insmated   hangers,    for  mines  and 

electric    railways,    and    O-B    car 

hangers.       Insulated     lock    hangi 
railways,    eliminates    loose    ear    111.      A 
complete   line   of   hangers,   mechanical 
clamps  and  clinch  ears. — Adv. 
St.  Louis  Malleable  Casting  Co..   7701  N. 

Conduit  Ave..  St.  Louis.  Mo. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa      (See  display 
adv.    pages  1 395-1402.) 
HA  NGSTRATE.— Trade  name  for  fixture 
hlckeys  manufactured  by  the  Peerless  Lignt 
.Co..  66J-671  W.  Washington  Blvd.,  Chicago, 
111. 

HANNA. -Trade  name  for  motor-driven 
foundry  equipment  manufactured  by  the 
Vulcan  Engineering  bales  Co..  1765  Elston 
Ave..  Chicago,  111. 

HANOVIA  CHEMICAL  A  MFG.  CO.— 
Chestnut  &  New  Jersey  Railroad  Ave., 
Newark,  N.  J.  Manufacturer  of  electro - 
therapeutic  apparatus,  mercury  vapor 
mmps,  pyrometers,  thermometers,  etc 

HANSEN  MFG.  CO.— Princeton.  Ind. 
Manufacturer  of  electric  program  clocks, 
business  established  1906.  President.  J.  W. 
Hansen;  vice-president.  W.  L.  Hansen, 
oalea  representatives,  A.  Flanagan  Co.,  521 
,  _„:_  t.,  ,.i-..^_Di  uj_.  Becitley-Cardy 
r-h1i>»n     III  -    R     W.   A. 

._..  .}.  M"" Welch ~Mfg7 "Co.;  Chicago.  Ut.; 
Omaha  School  Supply  Co.,  Omaha,  Ni  "" 

HANSEN  MFG.  CO.,  O.  C— Milwaukee, 
Wis.  Manufacturer  of  linemen's  gloves. 
Business  established  1H80.  President  and 
Walter  Gerhardy;    -"" 


Martin  Sella,  J. 

HANSON  &  VAN  WINKLE — Newark 
N.  J.  Manufacturers  of  generators  and 
electroplating  equipment. 

HANSON  CLUTCH  *  MACHINERY  CO.. 
THE.  —  Tiffin.  Ohio.  Manufacturer  of 
clutches,  pulleys,  hangers  and  other  power 
transmission  equipment.  Secretary  and 
treasurer.   M.  B.   Hanson. 

HAPPY  DAY.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
National   Sewing   Machine    Co.,    Belvldere. 


HAPPY  HOME.— Trade  name  for  electric 
dishwashers  manufactured  by  the  Happy 
Home  Industries,  Madison  Bldg.,  Detroit, 
Mich. 

HAPPY  HOME  INDUSTRIES.— Madison 
Bldg..  Detroit.  Mich.  Manufacturer  of 
motor-driven  dishwashers. 

HARBISON-WALKER  REFRACTORIES 
CO.— Farmers  Bank  Bldg..  Pittsburgh,  Pa. 
Manufacturer  of  Are  brick  for  electric  boil- 
ers and  other  furnaces.  Sates  manager, 
J.  J.  Brooks,  Jr. 

__.  ___trdy  *UC™,'  19%'.  Wabash  Ave.. 
Chicago,  111. 

HARD-DRAWN  COPPER  WIRE.— Cop- 
per wire  used  for  overhead  transmission 
lines,  trolley  lines,  etc.,  Is  required  to  have 

greater  mechanical  strength  and  hardnea% 


...  _.   four  times  wlthoi..  „  

la  not  annealed  after  leaving  the  last  die. 

HARD  FIBER.— See  Fiber. 

HARD  FIBRE  *  INSULATION  CORP— 
96-104  Spring  St.,  New  York.  N.  Y.     Manu- 


of  fiber  sheets,   rods 

and  Insulating  paper. 

HARD  RUBBER.— See  Rubber,  also  Rub- 
ber (hard)   rods,  sheets,  tubes,  tubing,  etc. 

HARD  SOLDER.— This  Is  a  solder  which 
Is  composed  of  either  xlnc  and  copper  or 
silver  and  copper.  It  fuses  only  at  a  red 
heat  and  is  used  in  b rasing  processes. 
which  see. 

HARDENING  FURNACES.  —  See  Fur- 
naces, electric,  hardening. 

HARDIE-TYNES  MFG.  CO.— Birming- 
ham. Ata.  Manufacturer  of  electric  mine 
hoists,  air  compressors  and  steam  engines. 

HARDWARE.  POLE  LINE.— See  Pole 
line  hardware,  miscellaneous. 

HARDY  A  CO.,  F.  A.— Chicago.  Til.    Manu- 
facturer   of    linemen's    protective    devices. 
aid    equipment,    etc.      Business    estab- 


S.  Wabash  Ave,,  Chicago.  111.  Branch  of- 
fices. Atlanta,  Ga.;  San  Francisco,  Cal.; 
Dallas,  Tex.;  Denver,  Colo.;  St.  Paul,  Minn. 
HARGR AVE.— Trade  name  for  linemen's 
tools  manufactured  by  the  C      ' 


trolytlc  cell  for  the  production  of  alkali 
and  chlorine  from  brine  solution,  using 
cathodes  of  copper  gauze,  anodes  of  carbon 
or  graphite,  with  a  vertical  asbestos  dia- 
phragm. 

HARLEY  CO.,  THE.  — Page  Blvd.. 
Springfield,  Mass.  Manufacturer  of  metal 
castings  and  electric  railway  forglngs. 
Business  established  1907.  President,  H. 
Skinner;  vice-president  and  general  man- 
ager, Edwin  Krause;  assistant  treasurer. 
H.  Nichols;  treasurer,  F.  J.  Weschler;  sales 
manager.  H.  B.  Newton. 

HARMONIC  ANALYSIS.— Any  irregular 
but  periodic  wave  can  be  analyzed  into  a 
aeries  of  sine  waves  that  may  be  regarded 
as  components  that  are  superposed  upon 
each  other  to  produce  the  original  wave. 
These  component  sine  waves  are  called 
harmonics  and  the  process  of  ascertaining 
them  Is  called  harmonic  analysis.  It  u 
frequently  employed  in  the  study  of  alter- 
nating-current waves.  The  first  or  funda- 
mental harmonic  has  the  same  frequency  as 
the  original  wave;  the  second  harmonic  has 
twice  this  frequency;  the  third  has  triple 
the  frequency;  the  fourth  quadruple,  etc. 
If  the  two  half  waves  of  any  cycle  are  n  " 


m  metrical  a 


t  the  a 


,  the 


h  odd  and  e - ., 

:    alike,    which    is    the    usual    a 
'  b  found  to  have  only  o 


I!    will 

f  they 


monies.    Also  see  Alternating  wave 

HARMONIC  ANALYZER. —  An  instru- 
ment used  In  the  harmonic  analysis  of  an 
alternating  current.  It  generally  Is  capable 
of  being  tuned  to  any  certain  note  or  fre- 
quency. Ona  form  consists  of  an  electro- 
magnet with  a  steel  ribbon  armature  which 
Is  attached  to  a  metallic  frame.  The  arma- 
ture may  be  tuned  to  the  proper  tension 
by  means  of  a  thumb  screw. 

HARMONIC  CURRENT  OR  ELECTRO- 
MOTIVE  FORCE.— A  current  or  electro- 
motive force,  the  variations  of  which  foH 
low  the  law  of  harmonics  or  a  sine  curve. 
This  variation  gives  a  curve  or  wave  which 
limilar  to  the  path  of  a  point  O 


current  or  voltage' wave. 

HARMONIC   MOTION Simple  harmonic 

motion  Is  the  projection  on  a  straight  line 
if  uniform  circular  motion.  It  is  similar 
to  the  motion  of  a  point  In  a  vibrating 
string  and  approximately  the  same  as  the 
vibration  of  any  sounding  body,  from  which 
fact  the  name  was  derived. 

HARMONICS The     component     sine 

waves  which  combined  give  the  composite 
r.r  actual  wave  are  called  harmonics.  The 
first  harmonic  Is  commonly  called  the 
fundamental.  The  others  are  those  whose 
frequencies  are  multiples  of  the  funda- 
mental frequency.  , 

HARMONY Trade     name     for    electric 

washing  machines  manufactured  by  the 
Clark.   Cadle,   Harmon  Corp.,   1139  Univer- 


.  Rochester.  N.  Y. 


slty  J, 


Main  office,  936  Old  South  Bldg.,  Boston. 
Mass.  Branch  office,  305  5th  Ave..  New 
York,  N.  Y. 

HARPER  SCREW  WORKS.  F.  C— 29  S. 
Clinton  St.,  Chicago.  III.  Manufacturer  of 
nuts,  screw  and  screw  machine  products. 
Sales  manager,  B.  A.  Dunning-. 

HARPOON.— Trade  name  for  guy  anchors 
manufactured  by  the  Crouse- Hinds  Co.. 
Wolf  &  7th  Sts..  Syracuse,  N.  Y. 

HARPS,  TROLLEY.— A  U-Bhap*d  piece 
with  stem  usually  cast  of  mnllenble  Iron. 
which  carries  the  trolley  wheel  and  Its 
nxte.  and  forms  the  means  by  which  the 
trolley   wheel   is   attached  to   the  pole.     It 


When  writing  to  manufacturers  please 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


HARRIGAN 


EMF  ELECTRICAL  YEAR  BOOK 


has  sometimes  been  called  the  trolley  fork. 
Manufacturers: 
Bayonet    Trolley   Harp   Co.,    404    Mitchell 

-Blag.,  Springfield.  Ohio.     "Bayonet." 
Canadian   General   Electric  Co.,    Ltd.,   312 

King  St..  W..  Toronto,  Ont.,  Can. 
Columbia    Machine    Works    &     Malleable 

Iron  Co.,  Atlantic  Ave.  A  Chestnut  St., 

Brooklyn.  N.  T. 
ELECT  RIC     SERVICE     SUPPLIES    CO.. 

17th  A  Cambria  Sts.,  Philadelphia,  Pa. 

Goodman    Mfg.    Co.,    Hals  ted    St.    A    48th 

PI.,  Chicago,  HI. 
Holland  Trolley  Supply  Co.,,  The,   1623  E. 


Star  Brass  Works,  The.  Kalamazoo,  Mich. 

WESTINGHOITSB    ELECTRIC    &    MFG. 

CO.,  Eaat  Pittsburgh,  Pa.    (See  dlaplay 

adv.    pages   1395-1403.) 


HARRINGTON.— Trade  name  for  me- 
chanical stoker  manufactured  by  the  James 
A.  Brady  Foundry  Co.,  46th  &  Western 
Blvd.,  Chicago,  HI. 

HARRIS  *  CO.,  "ARTHUR— B12  Curtlf 
St.,  Chicago.  HI.  Manufacturers  of  feed 
water  healers  and  purifiers,  copper  sheets, 
tubing  and  castings.  Business  established 
1884. 

HARRIS  OIL.  CO.,  A.  W.— Providence 
R.  I.  Manufacturer  of  lubricating  oils  and 
greases.  President.  Oeorge  P.  Heywood; 
secretary,  Francis  X.  Steffy;  treasurer,  Ar- 
thur D.  Greene.  Main  office,  326  S.  Water 
St.,  Providence,  R.  I.  Branch  office,  143  N. 
Wabash  Ave..  Chicago.  111. 

HARRISON.— Trade  name  for  table  and 
ufactured   by  the  Har 


boudoir  lamps _.    

rison  Fixture  Works,  69  Harrison  St.. 
Brooklyn,   N.  Y. 

HARRISON  FIXTURE  WORKS.  —  Bfl 
Harrison  St..  Brooklyn,  N.  T.  Manufac- 
turer of  lighting  flxtures  and  portable  elec- 
tric lamps.  Business  established  1893. 
General  manager,  J.  Baidlnger.  Sales  rep- 
resentatives. Everts  A  Surer.  ZOO  6th  Ave.. 
New  York,  N.  Y.;  A.  C.  Riddle.  Los  An- 
geles, Cal. 

HARSHAW,  FULLER  A  GOODWIN  CO. 
— Philadelphia,  Pa.  Manufacturer  of  bat- 
tery and  other  chemicals.  Main  office. 
Philadelphia,  Pa.  Branch  .offices,  Chicago, 
III.;  New  York,  N.  T.;  Cleveland,  Ohio. 

HART. — Trade  name  for  switches  manu- 
factured by  the  Hart  &  Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn. 

HART  *  CO — 124  N.  Main  St.,  Postorla. 
Ohio.  Manufacturers  of  carbon  brushes 
und  commutator  lubricating  compounds. 
Business  established  1901.  President. 
treasurer  and  general  manager,  J.  S.  Usu- 
rer; vice-president  and  sales  manager,  W. 
F.  Maurer:  secretary.  N.  N.  Maurer. 

HART  A  HEGEMAN  MFG.  CO.— Hart- 
ford, Conn.  Manufacturer  of  switches, 
wiring  devices,  etc.  Business  established 
1890.  President,  Shlras  Morris;  sales  man- 
ager. H-  L.  Everest.  Main  office,  342 
Capitol  Ave.,  Hartford,  Conn.  Branch  of- 
fice, S23  W.  Jackson  Blvd..  Chicago.  111. 
Exclusive  distributor  for  the  H.  T.  Palste 
Co..  Philadelphia,  Pa.  Sales  representa- 
tives. Albert  Mann,  326  Congress  St..  Bos- 
ton, Mass.;  A.  F.  Wilson.  SOB  6th  Ave.,  New 
Tork,  N.  Y.;  C.  H.  Broward,  Atlanta.  Ga.; 
K.  S.  Wakefield,  *22  Interurban  Bldg.,  Dai- 
Las,  Tex.;  Garnett  Young  &  Co.,  612  How- 
ard St.,  San  Francisco,  Cal. 

HART  MFG.  CO.  —  Hartford,  Conn. 
Manufacturer  of  switches.  Main  office.  230 
Hamilton  St..  Hartford,  Conn.  Branch  of- 
fices. New  York.  N.  Y.;  San  Francisco, 
Cal.;  Boston,  Mass.;  Chicago,  111.:  Detroit, 
Mich.:  Denver,  Colo.;  Toronto,  Ont.,  Can. 

HART    MFG.    CO.,    R.    A Battle   Creek, 

Mich.   ::_. .." 

K.  E.  Hart. 


When  writing  to  manufacturers  please 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


lures  and  units. 
vice-president.   Ern 


s  established  1910. 
urer.    G.    A.    Harter: 

t   Saunders;    secretary 
E.    Laymon;    sales 


Pa.;  Blttman  A  Batte,  San  Francii 

HARTFORD      FAIENCE      CO.,      THE.— 

Hamilton  St..  Hartford,  Conn.  Manufac- 
turer of  special  electrical  porcelain.  Busi- 
ness established  1894.  President,  C.  E. 
Whitney;  secretary,  treasurer  and  general 
manager,  Fred  L.  Bishop. 

HARTFORD  MACHINE  SCREW  CO.— 
Hartford,  Conn.  Manufacturer  of  electric 
pumps,  spark  plugs,  screws  and  screw  ma- 
chine products.  Business  established  1878. 
President,  P.  B.  Gale;  vice-presidents.  J.  P. 
Cooley.  F.  S.  Thompson,  H.  K.  Fenflela; 
secretary,  H.  W.  Beardsley:  treasurer,  J.  J. 
Nolan;  general  manager,  J.  F.  Cooley;  sales 
manager.  H.  E.  Penfleld.  Main  office  and 
factory.  478  Capitol  Ave..  Hartford,  Conn. 
Branch  offices,  870  Wooflward  Ave..  Detroit, 
Mich.:  409  Broome  St.,  New  York.  N.  Y. ; 
.120  Market  St.,  San  Francisco,  Cal.;  618  E. 
~*      Richmond,  Va.     Sales  representa- 


..  Richmond,  Va. 

HARTFORD    TIME    SWITCH    CO 71-72 

Murray  St.,  New  York,  N.  Y.  Factory, 
"       "      ■  Sole  agent,  A.  Hall  Berry, 


-tford,  Ct.--.     _ _.  _.. 

71-73  Murray  St..  New  York,  N.  Y. 

HARTMAN      ELECTRICAL     MFG.     CO. 


lary,  P.  O.  Hi 

HARTMAN-MALCOM    CO.— 847   N.    Troy 

St.,   Chicago,  111.     Manufacturer  of  portable 

electric   lamps. 


HARTUNG,  CHARLES  F.— 802  HIgginr 
Bldg,.  Los  Angeles,  Cal.  Manufacturer  of 
battery  and  testing  clips. 

HARVARD— Trade  name  for  lamp  guard 
manufactured  by  Prank  W.  Morse.  289  Con- 
gress St.,  Boston,  Mess. 

HAR  WOOD, —Trade  name  for  adjustable 
lighting  flxtures  manufactured  by  Frank 
W.  Morse,  289  Congress  St.,  Boston,  Mass. 

HARVARD  ELECTRIC  CO.— 626  W.  Van 
Buren  St.,  Chicago,  III.  Manufacturer  of 
lightning  arresters,  conduit  fittings,  wiring 
devices,  metal  castings.  ntnmnTrira.  etc. 
Business  established  1893. 
general  manager,  Fredrl. 
representative,  John  J.  W: 
erty  St.,  New  York,  N.  Y. 


*  SCO. —Trade  name 
i,  brackets,  pins,  lai 
I  specialties  for  ■ 
afactured   by   H.   A 


p  bases  and  other 
Stiles   A    Co.,    97 


HASKINS  CO.j  R.  G-— 27  S.  Desplalnes 
St.,  Chicago,  Hi.  Manufacturer  of  electric 
drills,  bench  and  portable  grinders,  and 
other  portable  electric  machinery.  Busi- 
ness established  1912.  President  and  sales 
manager,  R.  Q.  Haskins;  vice-president 
and  genera!  manager,  C.  C.  Kendrlck;  sec 


and  t: 


:.  ko.ui 


itatlves.    R.  Morley,   426   Broom   St., 

New  York.  N.  Y.;  Manufacturers  Sales  Co., 
2  Goebel  St..  Detroit,  Mich.;  Fred  J.  Nau- 
bauer,  362  Colonial  Arcade,  Cleveland,  Ohio. 

HASLETT  SPIRAL  CHUTE  CO.,  THE.— 
Philadelphia,  Pa,  Manufacturer  of  power- 
driven  conveyors.  P.  E.  Lenfcstey,  general 
manager.  Main  office.  610  N.  61st  St., 
Philadelphia,  Pa.  Branch  offices,  228  Pine 
St.,  San  Francisco,  Cal.;  623  Calvert  Bldg.. 
Baltimore,  Md.;  110  W.  34th  St..  New  York, 
N.  Y. 

HASSE  PROCESS.— An  early  process  for 
the  electrolytic  refining  of  zinc,  abandoned 
because  the  old-style  distillation  process 
was  simpler  and  cheaper. 

HAS6ELL  IRON  WORKS  CO.— Colorado 
Springs,    Colo.      Mnnufi    ' 


y  and  treasurer,  C.  B.  Ailing; 


the  hat   Is  placed.    With  the  hat  In  place 

the  block  Is  revolved  rapidly  and  cloths, 
brushes  and  shaping  irons  are  applied  to 
the    headgear.      Motors    of    the    fan    motor 


type  are  used.     The  same  c 


HAT  CLEANERS.— See  Cleaners,  hat, 
motor-driven. 

HAT  IRONS. — See  Irons,  electric,  hat. 

HATFI  ELD.— Trade  name  for  motor- 
driven  razor  blade  sharpeners*  manufac- 
tured by  the  Hyfleld  Mfg.  Co.,  21  Walker 


oils, 


9&!»5fi- 


President  and  general  manager,  T.  B.  Hat- 
field; vice-president,  David  Lurvey;  sales 
manager,  T.  P.  Hatfield.  Main  office  and 
factory.  102  S.  Meridian  St.,  Indianapolis, 
Ind.  Branch  office,  440  S.  Dearborn  St., 
Chicago,   111. 

HATHEWAY  MFG.  CO.,  THE.— Boat- 
wick  Ave.,  Bridgeport  Conn.  Manufac- 
* — r  of  chains  for  pull  s — '--*'-      !-.....,_ 


.    Hath e way;    secretary,    W. 


uaineaa  established  1900.  Acting  presi- 
dent. J.  B.  Moore;  secretary,  T.  A.  Mc- 
Carthy; treasurer,  A.  H.  Stein.  Main  office. 
126  10th  3L,  Brooklyn.  N.  Y.  Branch  offices, 
Baltimore,  Md.:  Buffalo,  N.  Y.;  Boston. 
Mass.:  Cleveland.  Ohio:  Milwaukee,  Wis.; 
Philadelphia,  Pa.;  Pittsburgh,  Pa.;  San 
Francisco,  Cal.;  637  S.  Dearborn  St.,  Chi- 
cago, 111. 

HAUER,  INC;,  J.  B.— 98-100  Bayard  St., 
Brooklyn,  N.  Y.  Manufacturer  of  beam 
clamps  and  sheet  steel  cabinets  for  elec- 
trical purposes. 

HAUGHTON  ELEVATOR  A  MACHINE 
CO.,  TH  E.— Toledo,  Ohio.  Manufacturer 
of  portable  elevators.  Business  established 
186S.  President,  I.  N.  Haughton;  vice- 
president  and  treasurer,  G.  L.  McKesson: 
secretary,  H.  H.  Converse.  Main  office  and 
factory,  Toledo,  Ohio.  Branch  offices,  Pitts- 
burgh, Pa.;  Cleveland,  Ohio:  Detroit  Mich.: 
Akron,  Ohio;  51  E.  42nd  St,  New  York, 
N.  Y. 

HAUSBURQ,  E.  O. — 49  Maiden  Lane, 
New  York,  N.  Y.  Manufacturer  of  watch- 
men's electric  clocks. 

HAVANA,— Trade  name  for  Illuminating 
glassware  manufactured  by  the  Pittsburgh 
Lamp  Brass  A  Glass  Co.,  607  Chamber  of 
Commerce  Bldg..  Pittsburgh,  Pa. 

HAVEN.— Trade  name  for  wire  grips 
manufactured  by  the  Smith  A  Hemenway 
Co.,  Inc.,  Irvingfon,  N.  J. 

HAVENS.— Trade  name  for  wire  grips 
manufactured  by  Math  las  Klein  A  Sons. 
5200  Belmont  Ave..  Chicago,  III. 

HAVOLINE.— Trade  name  for  lubricating 
oils  and  greases  produced  by  the  Indian 
Refining  Co..  244  MadlBon  Ave.,  New  York. 
N.  Y. 

HAWK.— Trade  name  for  oil  e_, 
factured  by  the  Lunkenhelmer  i 
elnnatl,  Ohio. 

HAYDEN  41  DERBY  MFG.  CO.— New 
York,  N.  Y.  Manufacturers  of  Injectors 
and  ejectors.  Main  office,  119  W.  40th  St.. 
New  York,  N.  Y,  Branch  office.  2T  N.  Jef- 
ferson St.,  Chicago,  III. 

HAYDEN  PROCESS.— Also  known  as  the 
series  system  of  electrolytic  copper  refining. 
See  Copper. 

HAYES,  CARL  l.-Edriwood,  R.  I. 
Manufacturer  of  electric  furnaces.  Busi- 
ness established  1905.     Sole  owner,  Carl  I. 

HAYS  CORP..  JOSEPH  W.  — Michigan 
City.  Ind.  Manufacturer  of  boiler  room  in- 
struments. 

HAZARD  MANUFACTURING  CO.— 
Wilkes- Barre.  Pa,  Manufacturer  of  bare 
and  Insulated  wires  and  cables.  Business 
established  1848.  President.  H.  H.  Ashley; 
vice-president.  William  H.  Conyngham: 
secretary  and  treasurer.  A.  C.  Overpeck; 
general  manager,  M.  H.  Slgafoos:  sales 
manager,  George  B.  North.  Main  office 
and  factory,  81  B.  Ross  St..  Wilkea-Barre. 
Pa.  Branch  offices  and  warehouses,  662  W. 
Adams  St..  Chicago,  III.;  1416  Waiee  St., 
Denver,  Colo.  District  offices.  633  Canal 
St.,  New  York.  N.  Y.;  2213  First  National 
Bank  Bldg.,   Pittsburgh,  Pa. 

HAZING  STUNTS.  ELECTRIC.  —  The 
possibilities  of  electric  shocking  devices  for 

tract] cal  Jokes  and  stunts  for  Initiations 
lto  fraternal  organisations  have  been  util- 
ized in  various  special  furniture  and  de- 
vices. The  stunts  usually  Involve  the  giv- 
ing of  an  electric  shock  unexpectedly,  the 
high-voltage  device  being;  controlled  auto- 
matically  or   at   the   will   of  an   operator. 


=To." 
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HEADLIGHTS 


similar 
Inconspicuously    wired    from 


H-B   CORP.— 902    Mot 


jred      by      Hobar 
I  nock  Block.   Chi 


i'renident,    E.    L.    Hobbs;    secretary,    treas- 
urer, and  salts  manager,   U.  H.  Bornqulst. 
H-B     CURVES.— Curves    which     Indicate. 
g   magnetic  "flux   aen- 


■ity   |B)   in  any  mag 

Hague  t.lim  i lun  curves. 
H  -C — Trade    name    for    tx 
i    manufactured    by 


...    ...    ...j   Holtzer- 

Amory  St.,  Boston, 


Cabot  Electric 
Mass. 

H.D.  F.    PHOTO    ARC— Trade   name 

Bio  toe  n  gra  vers'  lamp  manufactured  by 
ew    Tork    Engravers'    Supply,    23U-Z34 
17th  St..   New   fork,  S.  Y, 
HEAD.— In  hydraulics  a  term  used  to 
■'- !   of   level    b( 


urfac 


of   1 


In 

(liable  heat 


)   pom 


i   differ 


_..-........    surface   of   the   head 

water  In  the  fore  bay  and  the  tail -water 
In  iiumiilng  It  is  the  height  that  the  watei 
or  other  liquid  is  to  be  raised. 

HEAD    GUYING.— A     method    of    guying 

or    reinforcing    poler    '-     --     

trlbution   


pole 


guy«] 


t  10  o 


IS  fi 


f   the 


If  the  Hi ... 

head  guy  the  method  Is  called  d 

HEADLAMP.— A  term  often  used  In  place 


Controls,     automobile     head- 

i  ob  lie      and      car 


MENS, 

light;       Dim  mi 
headlight. 

HEADLIGHT,  ELECTRIC. 
speaking  this  term  covers  any 
trie   light   for  lighting  ahead 


Ightlnt.   _...        ._ 

Is    only    applied    to    lam  pi 

kind  of  projecting  de- 

. __  ...n  (o| 


ector  or  both  f; 


the  small  side  lights  on  an  automobile, 
merely  used  for  Indicating  the  presence  of 
the  vehicle  or  lighting  around  its  sides, 
not  called  headlights,  but  lamps  at 
front  of  the  vehicle  equipped  with  re 
tors  lor  projecting  a  powerful  beam 
—      called      headlights.        Ele 


and    fast    i 


mobiles 


greater  the  speed  of  an  automi 
In    that    travels    on    or    across    h 
ways  at  night  the  greater  la  the  need 
a    powerful    headlight    to    illuminate    sJ 


leadllghts  li 
a    serious 
1    In    the    ( 


■    the    safety   of 


:    headlights 


the  eyes  of  an  opposing  driver.  One  plan 
extensively  used  Is  to  dim  the  lamps  when 
near    opposing    traffic.      Another    la    to    tilt 

rise  Into  the  eyes  of  opposing  traffic.  To 
accomplish  this  latter  and  at  the  same 
time  spread  the  beam  over  the  full  wldlr 
Of  the  road  In  a  more  desirable  way.  ex- 
tensive use  has  been  made  of  autOmoblh 
headlight  lenses  of  various  types.  A  num- 
ber of  meritorious  and  many  worthless 
devices  for  avoiding  headlight  glare  have 
beep  placed  on  the  market.  There  was  for 
many  years  much  uncertainty  aa  to  whai 
really  constituted  dangerous  glare.     Deflniti 


Ing  Society  and  the  Society  of  Automotive 
Engineers,  committees  of  which  have  been 
working  on  this  problem  for  several  years. 
These  specifications  have  been  embodied  in 
state  legislation  In  several  states.  They 
obtainable  from  the  llluminatli  "" 
Society.    29    West    39th    £ 


New 


neerlng    t 
York  Clt; 

HEADLIGHTS,  ELECTRIC,  AUTOMO- 
BILE.—Electric  headlights  are  rapidly  re- 
placing   oil    and     acetylene     headlights    on 

vlded  In  pairs,  one  on  each  side  of  the 
vehicle  front  and  about  42  Ins.  above  the 
ground.  The  headlight  Includes  an  outer 
housing  with  glass  door  and  bracket  sup- 
port, a  parabolic  reflector,  aockt 


lamp.     The 
.r  gas-filled 


of  focus;  It 

. „ —    lighted    stre._    _. 

passing  another  driver  _to_  prevent  gh 


I  he    |: 


erful  li 


^onfuslni 


him 


Special 


and  sometimes  diffi 

Also  see   Headlight,   electric. 
Manufacturers: 
Adams  A    West  lake   Co.,   119   W.    Ontario 

St..  Chicago.  III.     "Adlake." 
Anchor     Electric    Co.,     6&7     W.     Jackson 

Blvd..  Chicago.  HI. 
ANDERSON  EI.EOTItIC  A  EQUIPMENT 

CO..   154-lSu   Whiting  St.,   Chicago,  III. 
Canadian  Genera]    Electric  Co..    Ltd.,   212 

King  St.,  W.,  Toronto,  Ont..  Can. 
Canadian    Lamp    A    Stamping    Co.',    Ltd., 

Ford,  Ont.,  Can.     "Clasco."' 
Glazier  Headlight  Corp.,  25-27  Otsegd»St.. 

Rochester,  N.  Y.  "Locomotive." 
Gray  A  Davis,  Inc.,  Boston,  Mass. 
Jaeger  Co.,    H.   J.,    ZSO    Park   Ave.,    Wee- 

hawken.  N.  J. 
K-D  Lamp  Co..   The.    108-12   W.    3rd   3t„ 

Cincinnati.  Ohio.     "K-D." 
K-W    Ignition    Co..    The.    E.    30th    St.    A 


Chest 


..  01*1 


I.  Ohio. 


.  3Cth   St..    Los 
Angeles,  cal. 
Smith    Mfg.    Co..    Inc..    F.    A..    183-37    N. 

Water  St..  Rochester.  N.  Y.     "Smith." 
Vesta   Battery    Corp.,    2100    Indiana   Ave., 

Chicago.  III. 
HEADLIGHTS.    ELECTRIC,    CAR    AND 
rRAIN,— These   are   electric   headlights    ft 


on  elect 


■fipid-ti 


trains  that  have  no  street  or  road  crossings 
at  grade.  In  the  case  of  street  cars  the 
speed  is  not  very  high  and  the  street  light- 
ing usually  serves  to  illuminate  the  track 
for  some  distance  ahead;  In  the  case  of  the 

supposed  to  walk  along  the  track  and  then 
seldom.  Consequently  In  both  cases  a 
headlight  of  moderate  power  will  serve  to 
Indicate  the  approach  of  the  car  or  train 
ami  Illuminate  the  track  for  a  short  dis- 
tance ahead.  Such  headlights  are  nearly 
always  of  the  incandescent  type  equipped 
with  a  reflector  and  plain  lens  or  bull's  eye 
for  concentrating  the  light  In  the  forward 
direction.     Glare  Is  seldom  troublesome. 

Manufacturers: 

Canadian    General    Electric   Co..    Ltd.,    212 
King  St..  W„  Toronto,  Ont.,  Can. 

'Btlnghouse    Co.,    Ltd.,    Sai 


ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghouse." 

CKOHKK-H1NDK    CO..    Wolf    ft    7th 


sts.,  Syracuse.  N,  Y.      "Conduiet." 
Dayton     Mfg.     Co.,     The,     Dayton.     Ohio, 

ELECTRIC    SERVICE    SUPPLIES    CO., 

17th  A  Cambria  Sts.,  Philadelphia,   Pa. 
Golden  Glow  electric  railway  car  head- 


Golden  Glow  Headlights 

lights  are  fitted  with  the  wet]  known 
Golden  Glow  greenish -glass  reflectors- 
reflectors  which  last  indefinitely  and 
never  tarnish.  These  reflectors  alter  the 
light    given    by    the    incandescent    bulb 


golden     color— a    light    which    tat 


types  to  meet  all  requirements. — Adv. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Electric  headlights  for 
low-speed  city  service,  moderate- speed 
city  and  suburban  service  and  high- 
speed Interurban  service.  The  Incan- 
descent headlights  made  by  this  Com- 
pany combine  the  advantages  of  the 
focus  type  Mazda  lamp  and  projecting 
mediums  that  control  the  light  with 
accuracy.  They  are  built  to  withstand 
the  severe  usage  incidental  to  rail- 
way service.  The  G-E  luminous  arc 
headlights  will  meet  the  conditions  of 
any  road.  They  are  made  for  2-amp. 
and  4-amp.  operation.  The  light  source 
is  an  adaptation  of  the  principle  em- 
bodied In  the  G-E  luminous  arc  lamps, 
thousands  of  which  are  giving  satis- 
factory service.  (Bulletins  A-40S1  and 
46300.)       See     adv.    pages     1203-1223.— 

Pyle-National   Co..  The.    1334   N.   Kostner 

Ave.,    Chicago.    111. 
Star  Headlight  &  Lantern  Co..  294  Frank- 
lin St..  Rochester,  N.  Y.     ■'Star." 
Trolley  Supply  Co.,  The.  MasslHon,   Ohio. 

"McLain." 
HEADLIGHTS,  ELECTRIC,  LOCOMO- 
TIVE.—Electric  headlights  are  provided  on 
locomotives  of  high-speed  passenger  trains, 
especially  ■  such  aa  the  various  limited 
trains,  also  on  fast  mall  and  sometimes  on 
through    freight    trains;    they    are    always 


.vlded  on  electric 

Ith    parabolic    reflectors    hai 

i   the   fastest  and  most   Important   tral 


ps 


power  has  been  gradually  increased  and 
with  their  simplicity  has  resulted  in  en- 
croaching on  the  arc  lamp  for  this  service. 
On  steam  locomotives  a  special  headlight 
generating  set  Is  often  Drovlded:  for  these 
see  Generating  sets,  locomotive  headlight. 
High-speed'  electric  interurban  railways 
also  require  high-power  headlights;  for 
these  arc  lamps  are  often  used,  but  the  In- 
condescent  type  has  replaced  them  to  a 
considerable  extent. 


!    Co..    Ltd..    San- 


Klne  St.,  W.,  T. 
Canadian    Westing.. 

ford  &  Myler  Sts.,  Hamilton,  unt.,  uan. 

"Westinghouse." 
CHOUSE-HINDS  CO.,  Wolf  A  7th  North 

Sts..  Syracuse.  N.  Y.     "Condulet." 
Dayton     Mfg.     Co..     The,     Dayton,    Ohio. 

ELECTRIC  SERVICE  SXTPPLIES  CO.. 
17th  &  Cambria  Sts.,  Philadelphia.  Pa. 
"Golden  Glow." 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  A  complete  line  of  head- 
lights for  electric  and  steam  locomo- 
tives and  for  all  classes  of  electric 
railway  service.  See  adv.  pages  1203- 
1223.— Adv. 
Goodman  Mfg.  Co..  Halsted  St.  A  48th  PI., 

Chicago.  III. 
Loco  Light  Co..  The,   ISO  S.  East  St..  In- 
dianapolis, Ind.     "Loco  Light." 
Pyle-National  Co.,   The,    1334   N.   Kostner 

Ave.,  Chicago.  III. 
Star  Headlight  A  Lantern  Co.,  294  Frank- 
lin    St.,     Rochester,     N.     Y.       "Star," 
"Wabash."  _ 

Sunbeam    Electric    Mfg.    Co.,    Evansvllle, 
.     Ind. 

Trolley  Supply  Co..  The,  Massillon.  Ohio 
HEADLIGHTS,  ELECTRIC,  MINE 
TYPE.— Electric  mining  locomotives  require 
an  exceptionally  rugged  headlight  because 
of  the  severe  service  met  with  due  to  rough 
track  and  violent  bumping  of  the  locomo- 
tive. The  glass  front  is  protected  by  a  rod 
or  wire  grid  or  is  made  of  wire  glass.  The 
glass  door  has  a  felt  or  other  soft  gasket 
to  exclude  dust  and  cushion  vibration. 
Parabolic  polished- metal  or  mirrored  glass 
reflectors  are  used,  the  latter  with  the  lamp 
socket  being  flexibly  mounted  in  the  case 
to  prevent  violent  vibration  from  breaking 
the  reflector  or  lamp  filament.  The  cue 
may  be  of  sheet  steel  or  of  cast  iron  and 
Is  heavily  Japanned  or  enameled;  mount- 
ing brackets  are  also  of  sheet  steel  or 
of  cast  Iron.  Incandescent  lamps  with 
concentrated  tungsten  filaments  and  gaa- 
filled  bulbs  are  now  used  almost  exclusive- 
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]y;  115-volt  lampa  not  exceeding  60  watts 
are  found  satisfactory,  one  or  two  resistor 
units  twins  placed  In  series  with  the  lamp 

"SB.    ' _„ 

Frequently  a   headlight    ._    ,      ...     _..    _ 

end  of  the  locomotive  and  the  lamps  are 
connected  in  series,  a  resistor  being  pro- 
vlded  to  take  up  any  additional  voltagf 
snd  another  resistor  being  added  whei 
only  one  lamp  Is  to  be  burned.  Some  head- 
lights have  a  sniveling  or  turret  base 
which  can  he  turned  through  180"  to  peri  " 
the  light  .to  shine  In  either  direction;  ... 
thla  case  the  headlight   Is  mounted  on   top 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  G-E  mine  locomotive 
headlights  are  the  result  of  years  of 
experience  In  headlight  design  and  thor- 
ough familiarity  with  every  phase  of 
mine  operation.     The  castings  are  cast 

breakage  and  receive  a  heavy  blsck 
Japan  finish  to  prevent  rusting.  The 
glass  is  protected  by  heavy  cast  Iron 
bars,  and  a  positive  door  fastener  pre- 
vents the  door  Jarring  open.  The  focus- 
ing: device  Is  readily  accessible  through 
a  hand  hole  In  the  top.  Additional  fea- 
tures are  the  spiral  springs  to  take  up 
the  Jar  and  shock,  and  a  curved  case 
to  glance  oft  falling  objects.  Equipped 
with  a  9  4- watt  Mazda  lamp.  It  will 
"pick  up"  objects  at  600  to  600  reel. 
(Booklet  B-3431.)  See  adv.  pages  1203- 
1323.— Adv. 
HEADRACE.— A  feeding  canal  used  to 
from  the  source  of  supply  to 


conduct  v. 
the 


Hea 


or  considerable  length.  In  which  case  part 
of  the  available  head  Is  lost  In  producing 
the  velocity  of  flow.  They  are  also  called 
raceways. 

HEALD  MACHINE  CO.,  THE Worces- 
ter, Mass.  Manufacturer  of  electric  grind- 
ing machines  and  magnetic  chucks.  Busi- 
ness established  1830.  President.  Paul  _B. 
Morgan;  treasurer  and  general  manager. 
James  N.  Heald;  sales  manager,  S.  T.  Mas- 
sey.  Main  office  and  factory.  10  New  Bond 
St..  Worcester.  Mass.  Branch  offices.  26 
S.  Jefferson  St..  Chicago.  III.;  311  Provident 
Bank  Bldg..  Cincinnati,  Ohio;  401  Marquette 
Rldg..  Detroit.  Mich.;  721  Engineers  Bldg., 
Cleveland,  Ohio:  339  Singer  Bldg.;  New 
York.  N.  Y.:  1308  Commonwealth  Bldg.. 
Philadelphia.  Pa.  Sales  representatives. 
Eccles  ft  Smith  Co..  69  First  St.,  San  Fran- 
cisco. Cal.:  S41  Los  Angeles  St..  Los 
Angeles.  Cal.;  46  Front  St..  Portland.  Ore.; 
131!  Western  Ave.,  Seattle.  Wash.:  Hen- 
drte  &.  Bolthoff  Mfg.  &  Supply  Co..  1621 
ITth  St.,  Denver.  Colo.;  Salt  Lake  Hard- 
ware Co..  Salt  Lake  City.  Utah. 

HEAR-CLEAR.— Trade  name  for  attach- 
ment for  telephone  receivers  manufactured 
by  Robert  I.  Erllchman,  Inc.,  Widen  er 
Bldg.,  Philadelphia.  Pa. 

HEARING.  DEVICES  FOR  THE  DEAF. 
— Portable  telephone  sets  adapted  to  be 
worn  by  persons  who  are  partly  deaf. 
They  consist  of  a  sensitive  transmitter 
worn  on  the  dress  or  coat,  a  watchcase 
receiver  held  on  the  ear  by  a  headband. 
and  a  set  of  dry  cells  carried  In  the  pock- 
et. These  are  very  compact  devices.  There 
are  also  other  forms  In  which  the  dry  cells 
are  placed  In  a  small  box.  which  serves 
sounding   box   to   pick   up   the 


cord  Is  held  on  the  ear."   Whei 
properly    tuned,    It    enables    thi 


the 


hear  the 

In  the  room.  Other  devices  are  also  used 
sometimes  In  a  church  or  auditorium.  Th< 
pulpit  or  speaker's  stand    Is  equipped  with 


i   of   those   who 


Manufacturers: 

American  Thermophone  Co.,  114-116  Bed- 
ford    St.,      Boston,     Mass.        "Thermo- 

Dictograph   Products   Corp..    220   W.    42nd 

St.,  New  York.  N.  T.     "Acoustlcon." 
Doe    Electrical    Device    Co.,    Kent.    Ohio. 

(In    preparation.) 
Evolution      Phone      Co..      Inc.,      The.      48 
Greenwich  Ave.,  New  York.  N.  Y.     "An- 

ristophone." 
Globe    Phone    Mfg.    Co..    Reading,    Maas. 

"Ear-Phone." 
Harper     Ortphone     Co..     936     Old     South 

Bldg..  Boston.  Mass.     "Orlphone." 
Magnlphone  Co.,  The,   39  E,  Madison  St.. 

Chicago.    III.      "Magnlphone." 
Meyrowltx.  Inc.,  E.  B.,  620  6th  Ave.,  New 

York.   N.   Y.      "Magic  Earphone." 


Williams,      Brown      ft      Earie,      Inc.,     SIR 

Chestnut   St.,   Philadelphia,   Pa. 
HEARN  A  HARRISON.— 418  Notre  Dame 

«.,  Went,  Montreal,  Que.,  Can.  Manufac- 
urers  of  medical  batteries,  barometers, 
hermometers,     etc.       Business     established 


Co.,    350   Franklin   St.,    Worcester,   »un 

HEARTH  ELECTRODES.— F  u  r  n  a  c  e 
electrodes  built  directly  into  the  hearth  of 

HEARTPHONE— Trade  name  for  an 
electric  stethoscope  manufactured  by  the 
Globe  Phone   Mfg.    Co..   Reading,   Mass. 

HEAT.— Heat  Is  energy  of  motion  Of 
molecules  and  atoms,  or  possibly  of  elec- 
""'     -■■--■     -'  'ion   of   the   mole- 


velocity   dej: 


lefly  r. 


ndfl    c 


_...    The 
-  weight 


the 


translation.      The    heat    pro- 
ectrlc  current  Is  supposed  to 

■   impact  of  rapidly   

the    


)   liquid 


fixed  in   their  position. 

When    the    heat    energy    of    a    body    in. 
creases,     its    temperature    may    rise    or    II 
may   change    Its   state    from   solid 
or  from  liquid  to  vapor. 

Other  forms  of  energy  tend  to  chang* 
Into  'heat  through  the  agency  of  friction, 
electrical  resistance,  chemical  reactions, 
etc.  The  heat  produced  is  always  propoi 
tional  to  the  amount  of  energy  which  dli 
appears.  The  conversion  of  heat  into  mi 
chanlcal  energy  by  means  of  beat  engine 
is  one   of  the   most   Important  branches   < 

EAT     COILS,     TELEPHONE A     heat 


oil. 


toil    1 


lied,  Is  merely  a  device  for  opening 
grounding  a  telephone  circuit  if  moderate 
current  passes  through  It  for  too  long  a 
time,  I.  e..  current  of  such  a  strength  as 
to  endanger  the  apparatus  If  permitted  to 
now  long  enough  to  accumulate  much  heat 
in  the  coils  of  the  telephone  apparatus. 
Heat  coils  are  usually  located  on  the  main 
distributing  frame.  While  several  forms 
of  heat  colls  are  used,  they  consist  In  gen- 
.      .       th,n         .....  .       ... 


in  inductive 


-silver 


slight  ohmic  resistance.  Inside  of  the  tube 
a  small  pin  is  held  In  position  by  a  drop 
of  solder  fusible  at  a  very  low  degree  of 
temperature.  When  the  current  pnsslng 
through  the  wire  accumulates  sufficient 
heat  it  causes  the  solder  to  melt,  which 
releases  the  pin  and  allows  a  spring  to 
come  In  contact  with  the  ground  plate. 
Heat  colls  are  used  In  place  of  fuses  or 
circuit  breakers  because  the  current  vslues 
are  so  small.  A  modification  of  the  type 
described  permits  the  line  to  be  opened  In 
one  direction  or  grounded   in  another. 

Manufacturers: 

American  Electric  Co..  6401  S.  State  St.. 
Chicago,  III. 

Cook  Electric  Co..  900-10  W.  Van  Burer 
St.,  Chicago.   III.     "Cook." 

r>  &  W  FVSE  WORKS  OF  GENERAL 
ELECTRIC    CO..    Providence,    R.    I. 

Foot*,  Plerson  A  Co.,  Inc.,  160-162  Duane 
St.,   New  York,  N.   Y. 

KKLLOGQ   SWITCHBOARD  &   SUPPLY 


CO..    Adam: 


l    .St?.,    Chi- 


.,.   .  _...     (See  display  adv.  page  132"., 

BtromberE-Carlaon    Telephone    Mfg.    Co.. 

1050  University  Ave..   Rochester.    N.   Y. 

Western  Electric  Co.,  Inc.,  195  Broadway. 

New  York,   N.  Y. 
1EAT   INSULATION,  BRICK,  CEMENT, 


ETC.— Brick    and    i 


Bed  a 


ment    s 


t  Insulators  wh< 
exceedingly   high   and   where  I 


Is  dei  .  ._    ._ 

hie,  as  In  a  large  boiler  furnace.  '  Anothei 
Instance  of  this  is  In  high -temperature 
electric  furnaces.  In  which  a  refractory 
lining  Is  first  built  Inside  of  the  furnace 
nnd  this  backed  up  with  a  wall  of  heat- 
'nsulatlng  brick  or  cement.  When  brick 
3  used  for  this  purpose  It  Is  usually  of  a 
ilghly  siliceous  nature  and  the  Insulating 
ement.  Mocks  and  powder  generally  con- 
aln  a  large  percentage  of  silica  also.  For 
idler  furnaces  they  are  used  as  a  pro- 
tection to  the  outer  brickwork  and  give 
n  longer  life  to  the  setting.  Also  see 
Covering,  boiler  and  piping. 
Manufacturers: 
Celite  Products  Co..  1134  Van  Nuys  Bldg 

Los  Angeles,   Cal.      "Sil-O-Cel." 
Franklin  Mfg.   Co..  The.   Franklin,  Pa. 
Hagan     Corp.,     The.     401     Peoples    Bank 
Bldg..  Pittsburgh.  Pa. 
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HEAT  LIGHTNING.— A  form  of  light- 
ning noticed  near  the  close  of  a  hot  day  In- 
summer.  It  la  not  accompanied  by  thun- 
der.     See  also   Lightning. 

HEAT  LOSSES  OF  ELECTRIC  FUH- 
NACES.— The  amounts  of  heat  escaping 
by  radiation,  conduction  and  connection 
from  electric  furnaces  and  electrolytic  fur- 
naces determine  very  greatly  the  thermal 
efficiency  of  the  furnace.  They  can  be 
greatly  diminished  by  using  walls  of  poor- 
er conducting  material,  thicker  wnlls,  or 
by  Jacketing  the  outside  with  a  white  me- 
tallic Jacket,  preferably  polished  where 
practicable. 

HEAT    REGULATORS See    Regulators, 

temperature. 

HEAT-TREATING  OUTFITS,  ELEC- 
TRICAL.—These       heat-treating       outfits 

■'-•""'■   -'-   "       ........    fUrnaoe 

liquid 


usually  c 
bath    I 


3 stats  o 


controlling    devices.      

arc     usually    of    the    resistance    coll    typo. 
Their  most  common  uses  are  the  determi- 
nation of  the  critical  temperatures  of  steel 
wimples  and  heat-treating  small  quantities  x 
of  steel  tools  or  machine  parts. 
Manufacturers: 

Elect rothermlc   Corp.,    636   E.    State 


Co..    908 


St..   Trenton.  N.  J. 

Electric    Furnace    Com 

Chestnut   St..   Philadelphia,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  G-E  electric  muffle 
furnace  for  temperatures  up  to  850  de- 
grees C.,  Is  especially  valuable  for 
heat-treating  carbon  steels  In  the  tool 
room,    baking   decora- 

and       for       laboratory 

The    low    current    re- 

eratlng  temperature  Is 
1  a  prominent  feature. 
Capacities  of  4  kw. 
and  1H  kw.  giving 
two     different      heats. 

G-E   Muffle  and  220  volts.     (Bulle- 

Furnace  tin  09706.)      Also   elec- 

tric oil   tempering  baths,   self-contained 
—  *" listing  of  a  1 


heating    _ 

tlve  thermometers.     These  are  c 
outfits,  simple  in  construction,  efficient 


k  of  oil  with 

and  sens!- 


i    operate.       Heating    units 
are     well     protected     from     mechanical 

range  of  heats.  Colls  for  rapid  cooling 
are  furnished  If  desired.  (Bulletin 
69700.)     See  adv.  pages  1203-122'i  —  Adv 

Holcroft  &  Co.,   555   Book  Bldg.,    Detroit, 
Mich. 

Strong.    Carlisle    ft    Hammond    Co.,    The. 
Cleveland,  Ohio.  -  "S.   C.  &   H." 
4EAT  TREATMENT  OF  STEELS The 


behav 


■    of    : 


subject  of  much  Investigation! 
Simple  steels  are  composed  of  iron  and 
various  compounds  of  Iron  and  carbon  and 
the  mechanical  properties  of  the  steel  de- 
pend upon  which  of  these  compounds  are 
present  and  In  what  proportions.  By  heat- 
ing and  cooling  the  steel  In  various  ways, 
the  compounds  are  changed  from  one  form 
to  another  and  their  proportions  changed. 
To  bring  about  these  changes  it  la  neces- 
sary that  the  steel  be  heated  above  a  point 
called  Its  critical  temperature.  When  steel 
Is  heated  to  a  high  temperature.  It  la  ob- 
served that,  up  to  a  certain  point,  the  rise 
in  the  temperature  of  the  steel  Is  propor- 
tional to  the  heat  absorbed.     At  this  point 


will    t 


before 


■    In   t 


cooling   the   reverse   of 

-i  observed,   that  is,   the 

cooling  Is  uniform  down  to  a  certain  point 
where  there  Is  a  sudden  release  of  heat, 
with  a  small  rise  In  temperature,  and  then 
a  continued  uniform  decrease.  These  sin- 
gular phenomena  occur  at  what  are  known 
as  the  critical  temperatures  of  the  steel, 
and  these  temperatures  are  cailed  the- de- 
ralescence  and  recalescence  points,  on 
heating  and  cooling,  respectively,  the  lat- 
ter point  occurring  at  a  slightlv  lower 
temperature.  The  critical  temperature  de- 
'he  carbon  content  of  the  steel 
from  550  degrees  to  800  degrees 


and  vr~ 

C.  for   .  

For    proper    treatment    of   the    steel    It   Is 
icessary  to  know  the  critical  temperature 
being  treated.      This  determl- 
ilectrical 


nation   Is  usually  i 
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heat-treating  out  lit  (see  Item  above)  us- 
ing samples  from  the  batch  to  be  treat- 
ed. The  usual  heat-treating  processes  are 
annealing,  tempering.  and  hardening, 
which  change  the  physical  Strength  or 
hardness,  and  heat  tinting  to  give  a  special 
color  finish  to  the  product. 

In  the  mechanical  and  heat  treatment  of 
steel  it  is   believed  that  there  are  set  up 

tleness  or  weak  points,  and  which  must  be 
removed  to  give  the  steel  the  proper  char- 
acteristics for  certain  purposes.  This  Is 
done  by  softening  the  steel  by  annealing: 
the  steel  is  heated  to  a  high  temperature 
and  then  slowly  cooled;  both  heating  and 
cooling  require  accurate  temperature  con- 
trol and  are  accomplished  In  furnaces  of 
special  design.  The  furnaces  used  burn 
coal,  oil.  or  gas,  or  may  be  one  of  the 
several  electrical  types.  To  obtain  the 
best  results  there  must  be  accurate  con- 
trol of  the  time,  temperature,  and  atmos- 
phere in  the.  furnace.  In  electric  furnaces 
the  control  of  these  elements  can  be  made 
fully  automatic  so  that  the  skilled  help  or- 
dinarily required  can  be  dispensed  with. 
For  observing  furnace  temperatures  elec- 
tric pyrometers  are  used.  In  the  automat- 
ic systems  the  pyrometer  Is  equipped  with 
contact  devices  for  control  of  the  furnace 
temperature.  The  cooling  process  is  gen- 
erally accomplished  In  the  furnace.  An- 
nealing furnaces  are  sometimes  built  in  a 
continuous  car  type,  of  which  the  middle 
portion  only  is  heated.  The  material  is 
placed  In  cars  and  gradually  heats  up  until 
It  reaches  the  midpoint  of  the  furnace  and 
as  it  recedes  Is  allowed  to  gradually  cool 
off,  the  speed  of  the  cars  being  so  regulat- 
ed as  to  give  the  proper  time  for  heating 
and  cooling.  The  ordinary  car  type  fur- 
nace Is  allowed  to  cool  down  without  re- 
moving the  material  or  it  may  be  removed 
and  cooled,  buried  under  seme  material  as 
ashes  or  lime.  Small  parts  are  occasion- 
ally air-cooled.  (Also  see  Furnaces,  elec- 
tric,   annealing.) 

Tempering  differs  from  annealing  in  that 
"     J--    --"    —'ten    the    ateel    to    so    great 

terlaJ. 


steel.  Tempering  was  formerly 
portant  process  in  the  manufacture  of 
tools,  but  the  use  of  self -hardening  steels 
has   diminished   Its   use. 

In  the  various  hardening  processes  tht 
steel  is  heated  above  Its  critical  tempera- 
ture  and  cooled  suddenly  In  a  bath,  gener- 
ally of  oil,  water,  or  brine.  The  effect  or 
the    metal    is    to    make    It    very    hard    and 

brittle.      The    brittlr 

duced   by   annealing    __ 
machine   parts,   such   as  gears   and   crank- 
shafts are  hardened  to  give  them  the  nec- 
essary wearing  quality.    The  furnaces  used 
are  of  the  same  general  types  as  used  for 
annealing  and  are  generally  automatic,     ' 
work   being   fed  continuously   through 
furnace    and    quenching    baths;    See    I 
naces,  electric,  hardening. 

Heat  treating  for  colors  depends  upon 
the  formation,  on  the  surface  of  the  pol- 
ished metal,  of  an  oxidized  film.  Steels 
contain  portions  of  their  mass  richer  in 
phosphorus  than  other  portions.  The  speed 
of  the  oxidation  depends  on  the  quantity 
of  phosphorus  present.  As  steel  oxidizes 
it  colors  first  yellow-brown,  then  red,  and 
lastly  blue  or  purple.  If  the  steel  is  heated 
for  a  short  time  due  to  the  effect 
phosphorus  It  will  have  acquired 
face  of  the  various  oxidation  colors.  The 
heating  Is  generally  done  In  a  lead 
anlde  bath. 

HEAT  UNITS.— The  commonly  accepted 
theory  of  the  constitution  ot  matter  is  that 
every  substance  consists  of  molecules 
which  are  in  ceaseless  motion.  The  energy 
of  this  motion  Is  called  the  heat  of  the 
body.  The  more  violent  the  motion  thi 
hotter  the  body.  In  accordance  with  thli 
conception,  heat  Is  the  energy  of  the  mo 
tion  of  the  molecules  of  substances.  Since 
heat  Is  energy,  the  units  of  heat  i 
sentlally  energy  units.  Since  th< 
pern  ture  of  a  substance  Is  a  function  of 
the  quantity  of  heat  added  or  withdrawn 
from  It.  the  units  for  measuring  the  quan- 
tity of  heat  are  denned  in  terms  of  a  unit 
change  of 


The    t 


inlts    i 


:    the 


calorie  and   the  British   thermal   _ 

Calorie:     British    thermal    unit;     also    -Me- 
chanical equivalent  of  heat. 


HEATER      CORD.- 
■ortable  heater. 
HEATER   OR   STO 


'E   WIRE.— See  Wire, 


HEATERS,  AIR  OR  SPACE,  OR  RAI 
TORS,  CIRCULATING  LIQUID  TYPE.- 
the  circulating  liquid  type    -     -     - 


:iple   is   Qu 
*aL«r    system    in    mir 
vhlch  is  usually  eithei 


of  a  self-contained   hot- 
'    '   ■  ~'       liquid. 


the  bottom  of  a  radiator.  As  "the  "liquid" 
becomes  heated  it  rises  and  the  cool  liquid 
takes  Its  place.  This  gives  a  constant  cir- 
culation as  long  as  the  heater  Is  In  opera- 
tion. It  has  the  advantage  that  it  can 
store  considerable  heat  and  will  give  that 
off  long  after  the  heater  has  been  discon- 
nected. These  radiators  are  often  semi- 
portable,  being  equipped  with  ball-bearing 
casters.  They  resemble  an  ordinary  steam 
or  hot-water  radiator,  but  are  seldom  made 
In  very  large  sizes  taking  over  2  kv.     They 


surfac 


r  low 


temperature  than 
space  heaters.  This  type  is  used  princi- 
pally as  an  auxiliary  to  the  main  heating 
eystcm  of  a  building  at  seasons  when  it  Is 
not  advisable  to  operate  it  and  in  addition 
thereto  at  times  of  severe  cold. 
Manufacturers: 

ELECTRICAL,      HEATER 

indward.     Burroughs    &  .  Cass 

Detroit,       Mich. 

Stratford,"  Ont..'     

"Edison,"  "Hotpoint." 
Canadian    General   Electric  Co..   Ltd.,    212 

Kinc  fit.,    W..   Toronto.   Ont..  Can. 
CIITI.KR-HAMMKR     MFG.     CO..     THE, 

12th    St.    &    St.    Paul    Ave.,    Milwaukee. 

Wis.      "C-H."      (See   display  advertise- 
ment   on    pages    1226-1230.) 
EDISON    ELECTRIC    APPLIANCE    CO.. 

INC..   6600   W.    Taylor  St.,    Chicago.    111. 

Manufacturers    of     Hotpoint,     Hughes 
Edison     electric     appll- 


Two  types 


and 

■at it  heater 


and       Clan 


The  hi 

culation  type  of  heater  con- 
sists of  four  spiral  colls  of 
calorlte  wire  imbedded  in 
lengthwise  grooves  in  the 
brass  core  of  the  unit.  These 
are  encased  in  f,  In.  thick 
seamless  steel  tubing  1A 
ins.  In  outside  diameter- 
sealed  by  welding  at  one  end. 
The  length  of  the  unit  Varies 
with  the  wattage.  The  750 
watt  is  7ft  ine.  long,  and  the 
unit    Is    24ft    Ins. 


The 


I  end  of  the 
rewed  into  a  cast 
that    houses    the 


ivided 


with 


*hich  the  therm 


Circulation 


3  attached. 
head  has  a  4-ln. 
diameter  flange,  drilled  for 
„■■„,  four  14  In.  bolts,  thus  pro- 
viding for  bolting  to  the 
special  Tee  when  used  aa  a  clrr - 
latlon  type  heater,  or  for  bolting 
the  tank  If  the  unit  is  to  be  used  as 
immersion  heater.  This  heater  is  I 
eral  In  design  and  of  rugged 
Uon.  The  Clampon  t  — 
sheathed   wire   and   fo 

manner  that  the  unit   ._..   _-    

about   the   water   tank  or   against  the 
bottom     of    conalners    such     as    water 
pans.      Water    heaters    made    by    this 
company    are    furnished    with    awlti '    " 
with  connections  already  made  betv 
the    switches    and    heating    units, 
mica  Is  used  In  these  heaters.     See 
play  adv.   pages  1292-3,— Adv. 

Electric  Heating  &  Mfg.  Co.,  Westlake  & 
Republican   Sts.,   Seattle,  Wasr 
relV 

Electro  Steam  Radiator  Co.,  18  ' 
ro<?  St.,  Chicago,  111, 

Ilg    Electric    Ventilating     Co.,     ( 
Ave.  &  Dlversey  Blvd.,  Chlcagi 

Radl-AU  Co.,  The.  'ronton,  Ohio. 
All." 


Row 


"Kadi 

Corp.,  George  D..  Eclipse  Qas  Stove 
jivis!on.p707  S.  Main  St.,  F    — *■    '     '" 


Superior  Electrics,   Ltd.,   Pembroke.  Ont., 

Can.     "Superior." 
Ward  Leonard  1**— 


.  Vernon. 


Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

Wing  Mfg.    Co..    L.    J.,    352   W.    istn    St., 
New  York,  N.  T. 

HEATERS.  AIR  OR  SPACE.  OR  RADIA- 
TORS, LUMINOUS  TYPE.— Some  heaters 
of  this  type  have  the  heating  elements  en- 
closed In  glass  tubes,  which  besides  radiat- 
ing heat  also  emit  considerable  light. 
These  are  merely  low-efficiency  lamps  and 
are  intended  to  consume  a  large  amount  of 
current.  Some  of  these  heaters  are  open 
and  Intended  to  radiate  heat  in  alt  direc- 
tions, while  others  have  a  reflecting  surface 
(Or  alMctipg  the  heat.  Both  are  mounted 
.n  highly  decorated  metal  frames. 

Radiant  heaters,  which  do  not  give  as 
much  light  as  the  lamp  type,  hut  do  emit  a 
cheerful  glow,  are  made  In  a  number  of 
styles  and  sizes.  They  are  quite  commonly 
made  with  a  bow  I- shaped  or  parabolic 
copper   reflector,   and   the   heating  it   "    ' 

mounted   in   the  center   In  the   ' 

spool,    cone,    cartridge    or    aim 
.,.,  ._.  .......__  1|ght  ]n  t 

ny   lamp 

adjusted  to  throw  the  heat  In  a...   

direction.  Some  larger  type  units  are  made 
In  different  forms,  having  a  heatlnR  unit 
that  Is  spread  out  over  a  larger  surface. 
The    reflectors    In    these    cases    are    often 


.liar    shape 


that    tney    r 


i  Ave.,   New 

HEATER 


r  portion   of  a  r 


Manufacturers: 

Adon   Products,    Inc.,    6 
York.  N.  Y.      "Supren... 

AMERICAN      ELECTRICAL 

CO.,  Detroit.  Mich.  "American  Beau- 
ty" twin  radiant  electric  heater,  a  de- 
pendable reflector  heater  for  supplying 
auxiliary  heat  In  the  home  or  office. 
Heating  elements  removable  and  can 
be  substituted  for  elements  of  different 
voltage  If  necessary.  Reflectors  are 
adjustable,  throwing  heat  in  desired 
direction.  Supplied  with  8-ft.  cord  with 
"  '  babie  pr—  '  ■■ " 
....  "AmeriL. 
electric    heater 

Scribed   above,    

Hectors     Instead     of 

Beauty"     electric     l'_ 

are    Ideal    auxiliary    heat 
generated  ir    '  " 

throw   a    w 

lamp  relied   .    .. . 
portable  and  can  easily 


it  has   four  re- 
wo.       "American 

luminous  radiators 
Heat    Is 

frosted  lamps  which 
cneerful  glow.  Made 
nd  type,  also  In  three 


Furn 


ived  from 
"    1   in 


brush   brass   finish.— 

AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.     "Sepco." 
Becker  Electric  Works,  S065  Lincoln  Ave.. 

Chicago.  111. 
Branford  Electric  Co..  Inc.,  9  Church  St.. 

New  York.  N.  Y. 
Canadian     Edison     Appliance     Co.,     Ltd.. 

Downle      St..      Stratford,      Ont.,      Can. 

"Hotpoint,"  "Edison." 
Canadian   General   Electric  Co..   Ltd..   212 

King  St.,  W..  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  &  Myter  Sts..  Hamilton,  Ont.,  Can. 

"WnEtinghouse." 
EDISON    ELECTRIC    APPLIANCE    CO., 
INC..  5*00  W.  Tay- 
lor St.,  Chicago,  III, 

Hotpoint,  Hughes 
and  Edison  electric 
appliances,  ranges 
and  ovens.  Of  the 
radiant  type,  port- 
able design,  base  Is 
bo  weighted  that 
If  heater  Is  acci- 
dentally tipped 
over,  it  will  right 
itself.  Fitted  with 
removable  heating 
unit,  made  of 
pressed  steel,  u- 
hogany  finished: 
reflector  has  slight 
coat  of  copper, 
highly  polished. 
Wire    guards    < 


Ebonlied    wood    handle    at    bad 
display  adv.  pages  12B2-S.— Adv. 


/able. 
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shaped  heating  unit.      (Catalog  sent  on 

request.) —Adv. 
Falrfa<-ts  Co..  234  W.  14th  8t..  New  Tork. 

N.  T. 
Guarantee  Electric  Products  Co..   110-111 

W.  40th  St.,  New  York.  N.  Y.     "Guar- 


MAJESTIC        ELECTRIC 

MENT  CO..  650  Howard  si.,  sun  pran- 
clsco.  Cm).,  manufacturers  of  Majestic 
Electric  Heaters.     Made  In  nijie  styles. 


"Majestic"  Electric  Heater 

The  Parabolic  Reflectors  are  made  of 
pure  burnished  copper  which  cannot 
peel.  Dead  air  apace  Insures  back  of 
"Majestic"  being  always  cool.  Wire 
guard  easily  removed  and  replaced. 
Majestic  heaters  deliver  a  grateful 
glow  of  sunlight  heat  In  any  direction 
desired  without  fumes  or  Ore.  without 
smoke  or  odor. — Adv. 

Plant  A  Co.,  L„  4)4  K.  SSrd  St.  New 
York.  N.  Y. 

Rochester  Stamping  Co.,  Rochester,  N.  Y. 
' '  Roy  a  I-  Rochester. ' ' 

Roper  Corp..  George  D.,  Eclipse  Oai 
Stove  Division.  TO?  S.  Main  St.,  Rock- 
ford,  III.     "Eclipse." 

Rutenber  Electric  Co.,  Marlon.  Ind.     "Ru- 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge.  Mass.    "Sunbowl." 

STRAIT  &  RICHARDS.  INC.,  Fabyan 
Place,  Newark.  N.  J.  The  Electric 
"Glolog."  See  Logs,  Electrically  Illu- 
minated or  Hen  ted.— Adv. 

UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York,    N.  Y. 

Weeks  Mfg.  Co.,  H.  G..  Hamilton.  Ohio. 

WESTINOHOUSE  ELECTRIC  *  MFG. 
CO.,  East  Pittsburgh.  Pa.  "Cozy 
Glow."     (See  display  ai' ""  *    " 


TORS,  NONLUM I  NOUS.— Heaters  in  which 
the  hot  element  does  not  emit  a  glow  or 
light.  These  are  sometimes  made  in  the 
form  of  portable  radiators  which  are  en- 
closed In  a  perforated  metal  casing.  They 
do  not  as  a  rule  project  the  heat  In  any  one 
direction,  except  upward  by  convection,  but 


meter  house,  traveling- 
station  on  a  ship.  etc. 
forms  of  space  heaters  I 


pact,  rugged  units  completely  enclosed  In  a 
metallic  case.  Because  of  their  small  size 
and  rugged  construction  they  may  be  placed 


e  used  for  the 


protection  of  water  meters,  valves,  sewer 
-raps,  and  for  warming  engines  and  motorr 
Tn  mines  and  underground  service,  keeping 
float  switches  operating,  etc.  There  are 
many  other  applications  to  Industrial 
tocsbos.  such  as  warming  molded  com- 
pounds before  punching,  heating  fiber, 
drying  the  ink  on  paper  coming  from  print- 
ing presses,  etc. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO..  Detroit.  Mich.  "American  Beau- 
wall  or  floor  use.  Practically  inde- 
structible. Made  from  malleable  Iron 
castings  and  perforated  steel  casings 
and  internal  supports  of  cold  rolled 
steel.  Elements  are  sheathed  type  and 
properly  supported,  built  strictly  In 
accordance  with  Underwriters'  re- 
quirements. Five  sizes.  Furnished 
with  terminal  connection  only.  All 
heaters  are  furnished  with  heat  de- 
flectors. "American  Beauty"  portable 
type  electric  air  heaters  have  cast  iron 
tops  and  are  finished  In  black  Japan, 
with  polished  nickel  trimmings. 
Equipped  with  combination  terminal 
box  ready  (or  direct  connection  of  line 
wires.— Adv. 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.    "Scpco." 

Branford  Electric  Co.,  Inc.,  9  Church  St. 
New  York.  N.  Y. 

Canadian  Edison  Appliance  Co..  Ltd., 
Downie  St..  Stratford,  Ont..  Can. 
"Hot point"  "Edison." 

Canadian  General  Electric  Co.,  Ltd..  112 
King  St.  W..  Toronto.  Ont.  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sta..  Hamilton,  Ont..  Can. 
"Westlnghouse-" 

Century  Mfg.  Co..  Inc..  Eliiabethtown, 
Pa. 

Claxo  Co.,  The,  Iowa  City,  Iowa. 

Cobb  Electric  Appliance  Co.,  Lanesvllle 
Terrace,  Boston.  Mass, 

Cope  ft  Son,  Ltd.,  160  Hastings  St.,  W., 
Vancouver.  B.  C,  Can.     "Rex." 

CUTLER- HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Space  Heaters 
are  manufactured  In  standard  units  of 
500-watt  capacity.  Their  success  Is  due 
in  large  measure  to  the  compact  steel 
Jacketed  construction  used.  Each  heat- 
er occupies  practically  the  same  space 
as  a  2- ft.  ruler.  The  dimensions 
are  fl,"  thick  by  Hi"  wide  by  2'  long. 
Both  the  size  and  shape  of  C-H  Space 
Heaters  are  convenient  for  installation 
in  almost  any  location.  The 
Is  such  that  there  Is  nothing  tin 
Jar  loose  or  crack.  Each  heater  ci 


C-H    Electric  Space   Heatsr 

of  a  ribbon  of  nickel -chromium  resistor 
insulated  with  sheet  mica  and  mounted 
on  a  steel  strip.  A  steel  Jacket  Is  then 
placed  over  the  resistor  and  the  unit  Is 
sealed  under  heavy  hydraulic  pressure. 
Heaters  are  manufactured  for  voltages 
between  100  and  126.  and  210  and  260. 
They  may  be  connected  to  any  d-c.  or 
a-c.  light  or  power  circuit  of  the  proper 
voltage.  Also  see  display  adv.  pages 
1225-30.— Adv. 

Despatch  Mfg.  Co.,  116-122  1st  Ave.,  N.. 
Minneapolis.   Minn. 

EDISON  ELECTRIC  APPLIANCE  CO  . 
INC.,  5000  W.  Taylor  St.,  Chicago,  III. 
A    substantial    electric    air    heater    of 


black  enameled  steel,  mounted  on  c 
Iron,  nickel  plated  base.  Heater  la  p 
vlded  with  ebon  I  ted   wood  handle. 


estimate  size  of  heater  needed,  allow 
1  to  fA  watts  per  cubic  foot  In  mod- 
erate climates;  2tf  to  4  watts  In  ex- 
treme climates.  Made  In  the  following 
slses: 

Cat.  No.  Slse  Heat    ' Wattage 

411AS  16x9xlTU  Ins.  1  1000 

431A8  15x9x17^  Ins.  t  1000        . 

432A8  lSx9x23tt  ins.  3  2000 

43 3 AS  23x9x1 9 tt  Ins.  3  3000 

435A8  23x9x22«  ins.  3  5000 

Noe.  411AS.  431A8  and  432A8  are  Sup- 
plies with  copper  tube  terminal  lugs, 
other  types  with  12-ln.  lead  wires.  Bee 
display  adv.  pages  1292-3.— Adv. 

Electric  Heating  ft  Mfg.  Co..  Westlake  A 
Republican  Sts..  Seattle,  Wash.  "Ap- 
fel-a." 

Equator  Mfg.  Co..  144  York  St.,  Hamilton, 
Ont.,  Can.     "Equator." 

Faraday  Co.,  The,  748  Chapel  St.,  Now 
Haven.   Conn.      "Kookerette." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Heaters  for  electric  ovens 
for  wall,  floor  and  either  floor  or  wall 
mounting.  Each  consists  of  metallic 
resistor  material  carried  on  suitable 
Insulating  blocks  and  assembled  In  steel 
frames.  The  blocks  are  made  of  a 
compound  which  retains  Its  Insulating 
qualities  at  the  high  temperatures  and 
will  not  crack  or  break.  Made  in  ca- 
pacities from  1.3  to  12.3  kw.  for  volt- 
ages up  to  800  volts.  Automatic  con- 
trol panels  can  also  be  furnished  for 
controlling  the  heat  in  the  oven. 
(Bulletin  48021A.)  This  Company  makes 
also  heating  units  for  Industrial  heat- 
ing devices  other  than  electric  ovens 
and  an  air  heating-  unit  for  miscella- 
neous applications.  See  adv.  pages 
1203-1223.— Adv. 

Gold  Car  Heating  ft  Lighting  Co.,  !»  Mth 
St..  Brooklyn,  N.  Y.    "Gold." 

Hale  Electric  A  Engineering  Co.,  Ills 
Guardian  Bldg.,  Cleveland,  Ohio. 
"Halectric." 

Hersh  Bros.  Co.,  Allentown,  pa.  ("Le- 
high" combined  with  fan.) 

Hicks,  W.  Wesley.  080  Market  St.,  San 
Francisco.  Cal.     ''Wealx." 

Holden  A  White.  Inc.  843  S.  Dearborn 
St.,  Chicago.  ILL     "H  A  W." 

National  Electric  Heating  Co..  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont,  Can. 
"National." 

Presto  Electric  Co.,  Inc.,  1008  C.  Sprock- 
ets Bldg.,  San  Francisco.  Cal.    "Presto." 

Prometheus  Electric  Co.,  *11  W.  4*nd 
St,  New  York,  N.  Y.    "Prometheus." 

Radi-All  Co..  The,  Ironton.  Ohio.  "Radl- 
All." 

Roper  Corp.,  George  D  Eclipse  Gas, 
Stove  Division,  707  S.  Main  St.,  Rock- 
ford.  I1L     "Eclipse." 

Russell  Electric  Co.,  140  W.  Austin  Ave., 
Chicago,  111.     "Hold-Heet." 

Simplex  Electric  Heating  Co.,  85  Sidney 
St..  Cambridge,  Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.     "Standard -Baltimore. 

Steam -Electric  Products  Co.,  The,  1250 
W.  76th  St.,  Cleveland.   Ohio.     "Sepco." 

STRAIT  ft  RICHARDS.  INC.,  Fabyan 
Place.  Newark,  N.  J. 

Superior  Electrics.  Ltd..  Pembroke,  Ont., 
Can.    "Superior." 

Thermo-Fan  Electric  Co.,  Inc..  3  Colum- 
bus Circle,  New  York,  N.  Y.  "Triplex." 
(Exclusive  distributor.  S.  O.  S.  Electric 
Sales  Co..  •  I  Columbus  Circle,  New 
York,  N.  Y.) 

Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
advertisement  on   pages  1395-1402.) 

Wing  Mfg.  Co..  L.  J..  352  W.  13th  St.. 
New  York.  N.  Y. 

HEATERS,  ELECTRIC.  AUTOMOBILE 
—Heaters  of  this  type  are  constructed  for 
several  uses.  One  type  la  designed  for  at- 
tachment to  an  ordinary  lighting  circuit  by 
a  plug  and  cord  and  is  placed  under  the 
hood  to  keep  the  automobile  engine  and 
the  water  In  the  radiator  warm  in  cold 
weather  while  the  car  is  in  the  garage,  as 
at  night.  Another  type  Is  designed  to  heat 
the  Interior  of  an  enclosed  car,  current 
being  taken  from  a  storage  battery.  The 
latter  as  a  rule  only  applies  to  enclosed 
electric  vehicles,  as  with  a  gasoline  auto- 
mobile either  the  hot  exhaust  gases  or 
water  from  the  circulating  system  may  be 
passed  through  a  heater  mounted  on  the 
floor.  Another  type  of  electric  heater  Is 
used   In   winter  to   heat   the   gases   before 


gle 
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Ignition;   I.   ....    ,..„,„ 

manifold    and    carburetor    ._    -„,, 

either   from   dry   cells   or  the    lighting   and 


!    Installed   between    the 
supplied 

starting  storage  battery. 
Manufacture™; 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,  Pa.    "Sspco." 
Canadian    Edison     Appliance     Co..     Ltd.. 

jju,.me  St.,  Stratford,  Out.,  Can.     "Hot- 
point."   "Edison." 
Canadian   Gentral   Electric  Co.,   Ltd.,   112 

King  St.,  W..  Toronto.  Ont.,  Can. 
CUTLER  -HAMMER  MFG.  CO.,  THE.  12ttl 

St.   &  St.   Paul  Ave.,   Milwaukee.   Wis. 

(See    display    advertisement    on    page 

1225-1280.) 
Despatch  Mfg.   Co.,    118-122  1st  Ave.,   N., 

Minneapolis,  Minn. 
EDISON    ELECTRIC    APPLIANCE    CO., 

INC.,    6800  W.   Taylor  St..  Chicago,   III. 

A  strongly   made   heater,   widely   used 

ilde   the  hood 


water     Jacket 

from    freezing. 
Made     of     steel 
black,  en- 
ameled   body 
and  nickel  plat- 
ed  ends.   Fitted 
heating  units.    A 
tested  and  ap- 
e  National  "  "' 

Ifcu-T  indiani  "    '_" 

dlfplay   adv.   pages    1292-2. — Adv. 
Electric  Keating  &  Mfg.  Co..  Westlako  * 
Republican  Sts.,  Seattle.  Wash.     "AUto- 

Elcctrlc  Intake  Heater  Co.,   116  E.  Cort- 

landt   St..    Jackson.    Mich. 
Equator  Mfg.  Co.,  144  York  St.,  Hamilton, 

Ont..  Can.     "Equator." 
Faraday    Co.,    The,    716    Chapel   St.,    New 

Haven,  Conn.     -Faraday.'' 
O.    ft    Q.    Electric    Heater   Co.,    The,    La- 
fayette, Ind.     "G.  &  G." 
McCord  Mfg.  Co.,  Inc..  2587  Grand  Blvd., 

E.,   Detroit,    Mich. 
McJunkln.     Paul.     15    E.     40th    St.,    New 

York,  N.  Y. 
Metal  Specialties  Mfg.  Co.,  338-6!  N.  Ked- 

sle  Ave.,  Chicago.  111.     '-Presto." 
National    Electrical    Supply    Co.,     1328-30 

New    York    Ave.,    Washington,     D.    C. 

'■Calorel." 
Rose  MfB.  Co..  910  Arch  St.,  Philadelphia, 

Pa.     "Neverout." 
Russell  Electric  Co.,  HO  W.  Austin  Ave., 

Chicago,  111.     "Hold-Heet." 
Sharpe     Electric     Appliance     Co.,      602-8 

Murphy  Bldg.,    Detroit,    Mich. 
Suburban    Lighting    Co.,    Toledo.    Ohio. 

Thompson   Mfg.   Co.,  Des  Moines.   Iowa. 
WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.    pages   1336-1402.) 
HEATERS,     ELECTRIC,     CAR. 


-    heaters 


vely    ( 

lurban  railway 


street  railways,   elevated  and  subway 

terns,  for  heating  the  car  bodies  and  Vmu- 
bules.  The  heaters  consist  of  resistor  units 
which  are  usually  assembled  into  metal  cas- 
ings to  project  the  heat  out  Into  the  car. 
A  protective  grid  Is  placed  on  the  outer 
aide  to  protect  the  heatera  and  to  prevent 

being  scorched.  Heater  units  are  placed 
at  various  points  In  the  car  to  give  good 
distribution  of  the  heat;  they  are  ofte- 
mounted  along  the  sides  near  the  flooi 
-  sometimes  also  In  the  vestibule  or  near  th 
doorway,  these  being  usually  vertical  unitL 
On  many  cars  they  are  mounted  Just  above 
the  floor  underneath  the  seats.  Current  li 
supplied  to  the  heaters  from  the  source  o 
power  that  operates  the  car.  An  Importan 
adjunct  sometimes  used  with  electric  heat- 
ing equipments  is  the  thermostat,  by  mean; 
of  which  the  current  is  cut  off  wnen  thi 
car  temperature  reaches  the  deslrei 
amount  and  is  applied  automatically  whei 
the  temperature  falls  below  the  fixed  mini 
mum.  Thermostats  save  a  large  amount  o 
red    with    manually    con 


trolled'   I 


Nonelectrical  heaters  are  still  used  fot 
some  electric  cars,  The  hot-air  type  con- 
slsts  of  a  coal  heater  which  raises  the  tem- 
perature of  the  air  taken  from  the  outsld< 
or    inside    of  car,    as   may    be    desired,    and 

and    ducts,     distributes    this    heated 
through    the    Car.      In    the   hot-water   I,-.., 
water  contained  In  the  piping  system  which 


is  distributed  along  the  sides  of  the  car  la 
heated  in  a. coil  In  a  coal-burnng  stove  and 
imitated  through  the  system. 
Manufacturers: 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,  Pa.     "Sepco." 
Consolidated    Car    Heating    Co.,    411    N. 

Pearl  St.,  Albany,  N.  Y. 
Despatch   Mfg.  Co.,   116-1B2  1st  Ave.,   N., 

Minneapolis,  Minn. 
Electric  Heating  &  Mfg.  Co.,  Westlake  ft 
Republican   Hts.,   Seattle,   Wash.     "Ap- 


Gold    Car    Heating   &    Lighting    Co.,    220 
Bfith  St.,  Brooklyn,  N.  Y.     "Gold." 


lonaJ  Electric  Heating  Co.,  Ltd.,  The, 
o«  4     Queen     St.,     Toronto.     Ont.,     Can. 

"National." 


Prometheus  Electric  Co.,  Gil  W.  42nd  St.. 

New  York.  N.  Y.    "Prometheus." 
Russell  Electric  Co.,  140  W.  Austin  Ave., 

Chicago,   111.     "Hold-Heet." 
Smith   Heater  Co.,   The   Peter.   1725   Mt. 

Elliott  Ave.,  Detroit,  Mich. 
Superior  Electrics,  Ltd.,  Pembroke,   Ont., 

Can.  "Superior." 
HEATERS.  ELECTRIC,  CURLING- 
IRON.— Curling-iron  heaters  are  designed 
to  beat  nonelectric  curling  Irons  Of  stand- 
ard sizes  and  shapes.  They  are  made  In 
several  shapes,  usually  having  a  small 
cylindrical   opening  into  which   the 


the  proper  temperature.     The  hei 

be  enclosed  In  a  cylindrical  polished  metal 
casing  or  In  an  ornamental  casing  of  some 
form.  They  are  generally  mounted  on  a 
slate   or    marble   base    wit       "     '" 


of  the  heater  and  will  accommodate  an  Iron 
of  any  size  or  shape.  These  heaters  have 
advantages  over  the  ordinary  flame  meth- 
ods of  heating  such  curling  Irons,  as  they 
do  away  with  the  danger  of  an  alcohol  or 
other  flame  and  are  free  from  dirt  or  odor. 

Manufacturers: 

AMERICAN      ELECTRICAL      HEATER 


Other  type  has  hollow  opening  through 
which  the  tongs  are  Inserted.  Does 
away  with  danger  from  alcohol  and 
other  flames.    Complete  with  s-ft.  cord 


=mly    < 


lamp  socket  attachment  plug. — Adv. 

Canadian    West'nghouse    Co..    Ltd.,    San- 

ford  ft  Mvler  Sts.,  Hamilton,  Ont.,  Can. 

"Westinghonse." 

Koken    Companies.    2528    Texas   Ave.,    St. 

Louis,  Mo.    "Koken." 
Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bldg..  San  Francisco,  Cal.     "Presto." 
Superior  Electrics.  Ltd.,  Pembroke,   Ont., 

Can.    "Superior." 
WEST'NGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.    pages    1895-1402.) 
HEATERS,     ELECTRIC,     D  I  S  K.  —  One 
form    of    Immersion    type    electric    water 
heater,  which  see.    Also  see  Stoves,  disk. 

HEATERS,  ELECTRIC,  FLASK.— Elec- 
trically operated  heating  units  designed  es- 
pecially for  heating  flasks  In  chemical  or 
other  laboratory  practice.  They  are  some- 
times made  as  attachments  to  hot  plates 
having  a  shield  that  extends  up  around 
the  flask  to  confine  the  heat  to  It.  The 
heating  unit  is  placed  In  the  bottom  of  the 
heater  and  gives  a  sufficiently  high  tem- 
perature for  flask  heating,  distilling,  and 
ether  and  alcohol  extractions. 
Manufacturers: 

Boekel   ft  Co.,  William,  518-618  Vine  St.. 

Philadelphia,  Pa, 
Canadian    General  Electric  Ct,,    Ltd.,    212 
King  St.,  W.,  Toronto.  Ont.,  Can. 


When  writing  to  manufacturers  please 

mention  the 
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Prometheus  Electric  Co.,  511  W.  42nd  SL, 
New  York,  N.  Y.     "Prometheus." 

Schaar  ft  Co.,  556-668  W.  Jackson  Blvd., 
Chicago,   III.      "Universal." 

HEATERS,  ELECTRIC,  GLUE.— See 
Glue  pots,   electrically  heated. 

HEATERS,  ELECTRIC,  LINOTYPE 
POT.— Linotype  pot  heaters  are  widely 
used  In  the  composing  rooms  of  printer! 
to  melt  the  type  metal  for  typesetting  ma- 
chines, such  as  the  linotype,  intertype, 
monotype  and  linograph.  Some  of  these 
heaters  have  a  tank  or  crucible  which 
holds  60  lbs.  of  metal  at  one  time.  The 
heating  element  Is  contained  In  a  small 
crucible  at  the  bottom  of  the  other  tank 
and  permits  the  metal  to  flow  out  as  soon 
as  it  is  melted.  In  this  way  It  ts  automat- 
end  maintained  at  the  proper  temperature. 
This  eliminates  the  necessity  of  the  op- 
erator war  chine  this  detail,  and  permits 
making  better  and  more  uniform  slugs  and 
fewer  flaws. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Chance  Co.,  The,   Centralis,  Mo. 

Cobb    Electric    Appliance    Co.,    Lanesvtllo 


Terr 


CUTLER- HAMMER     MFG.      CO  ,     THE. 

Milwaukee,     Wis.     See     display    adv. 

pages  1826-1230— Adv. 
Fort-Hied   Mfg.   Co.,   14th   ft   Agnes  Sts., 

Kansas  City,  Mo.     "Fort-lfled." 
Kny-Scheerer  Corp.  of  America,  68-58  W. 

23rd  St.,  New  York,  N.  Y. 
Prometheus    Electric    Co..     611    W.    42nd 

St..  New  York,  N.  Y.     "Prometheus  " 
—      ■   '       -      -        ,    Co.,    The.    12S0 


HEATERS,  ELECTRIC,  SHAVING  MUG. 
—A  heating  element  In  a  specially  con- 
structed base  of  the  shaving  mug  Is  used 
to  heat  the  water.  A  cord  and  plug  permit 
Attachment  to  an  ordinary  lamp  socket  or 
receptacle.  The  outfit  affords  great  con- 
iter  may  be  heated  In  a 


ew  minutes. 
Manufacturer* 

Canadian    Edli 


Appliance     Co.,     Ltd., 
Stratford,      Ont.,      Can. 

"Edison,"     'Hotpolnt." 
EDISON    ELECTRIC    APPLIANCE    CO., 

INC.,    5680  W.    Taylor   St.,   Chicago,   III. 

"Edison,"     "Hotpolnt."       (See    display 

advertisement    on    pages    1233-1291.) 
Electric    Controller    Co.,    Central   Ave.   * 

10th  St..  Indianapolis.  Ind. 
Gibson   Co..  H._  B.,   South   Dayton.  Ohio. 

LANDERS,     FRARY     ft     CLARK,     New 

Britain.  Conn.      "Universal." 
Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 

els       Bldg.,       San       Francisco.       Cal. 

Prometheus  Electric  Co.,  611  W.  42nd 
St..  New  York.  N.  Y.     "Prometheus." 

WESTINGHOUSE  ELECTRIC  ft  MPG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
advertisement  on  pages  ISB5-1402.) 

HEATERS.  ELECTRIC,  WATER,  BAY- 
ONET  TYPE.— Electrically  operated  heat- 
ing devices  In  the  form  of  long  slender 
units  with  threaded  bushings  at  one  end 
and  designed  to  be  inserted  In  tanks  or 
other  water  circulating  systems.  Screw 
Connections  are  used  throughout,  making 
water-tight  Joints,  and  the  unit  is  some- 
times enclosed  In  a  special  casing.  In 
addition  to  their  use  as  water  heaters, 
they  are  often  used  In  coffee  urns.  In  ves- 
sels for  melting  tar,  glue,  paraffin,  etc., 
and  for  generating  small  quantities  of 
steam  under  low  pressure,  for  sterilising, 
etc.  It  Is  necessary  to  drill  a  hole  In  the 
container  to  Install  a  heater  of  this  type 
and  they  are  always  placed  so  that  the 
unit  is  completely  Immersed  In  the  liquid 
to  be  heated. 

Canadian  Edison  Appliance  Co..  Ltd., 
Downle     St..      Stratford,      Ont.,     Can. 

"Hotpolnt."  "Edison." 
Canadian   General   Electric  Co.,  Ltd.,  212 


"Westinghouse." 
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CUTLER-HAMMER  MFG.  CO.,  THE 
Milwaukee,  Wis.  C-H  Pipe  Outlet 
Type  Heaters  are 
Inner  ted  through 
the  walla  Of  the 
below     the 


-  leveL     The     heater 


tlon,       en  caned      In 

which    are    slipped  r*  u  dim 
Into      close      fitting c  outlet 
copper  sheaths.  The      Tvoe 
sheaths, are  mount-     Heater 
ed  In  a  brasa  head- 
er which   carries   a 
terminal    cover    oC 
drawn    ateel.      The 


watts.        See      dis- 
play adv.  paces  1225-1230.—  Adv. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6660  W.  Taylor  St.,  Chicago,  111. 
"Hotpohit."  "Edison."  (See  display 
advertisement  on  pages  1292-1293.) 

Newark  Engineering  ft  Tool  Co.,  476- 
482   18th   Ave.,   Newark,   N.   J.     "Ner- 

WESTINGHOUSE  ELECTRIC  ft  MFC- 
CO.,  Bast  Pittsburgh.  Pa.  (See  dlaplay 
adv.  pagea  1395-1402.) 
HEATERS.  ELECTRIC,  WATER,  BOIL. 
ER-  INSERT  TYPE.— Water  heating  for 
kitchen  boilers  Is  often  accomplished  by 
inserting  a  heating  unit  In  the  boiler,  and 
several  styles  of  heaters  are  used  for  thla 
purpose.  Some  of  them  are  bayonet  heat- 
ers, which  are  described  above.  Another 
form  consists  of  a  very  long  heating  unit 
enclosed  In  a  seamless  copper  tube  which 
Is  Inserted  In  the  top  of  the  boiler 
and  extends  to  the  bottom.  It  la  always 
surrounded  by  the  water  being  heated  and 
affords  quick  transmission  of  bent.  Still 
another  form,  which  is  Installed  In  the 
bottom  of  the  tank,  has  the  heating  ele- 
ment enclosed  in  a  tubular  shell.  The  wa- 
ter being  heated  passes  through  this  shell 
and.  aa  it  gets  hot.  Is  conducted  to  the 
top  of  the  boiler  by  a  pipe,  and  in  turn 
Is  replaced  by  cold  water  drawn  In  from 
the  bottom.  This  arrangement  facilitates 
getting  hot  water  sooner  after  the  current 
Is  turned  on  than  If  the  heated  water 
mingled  freely  with  the  other  water  in  the 
tank  as  It  rose  to  the  top.  These  heatera 
are  used  mostly  with  the  common  kitchen 
boiler  of  the  vertical  type. 
Manufacturers: 

AETNA  ELECTRIC  APPLIANCE  CO.. 
40  Court  St.,  Boston,  Mass.  "Hotvent" 
water  heaters  are  made  In  five  stand- 
ard types,  general  appearance  as  shown 
In  cut  below.  All-brass:  non-rusting; 
heating  units  easily  removable  without 
disturbing  tank  connections  or  drain- 
ing heater.  Heating  unit  la  long-lived; 
haa  nichrome  resistance  wire  complete- 
ly embedded  in  lava:  very  efficient  be- 
cause entirely  Immersed  In  water;  no 
dead  air  space.  "Hotvent"  heater 
takes  cold  water  from  bottom  of  tank 
and  delivers  hot  water  at  top.  thus 
making     unnecessary      to     heat     whole 


"Hotvent"  Water  Heater 

tank  to  draw  a  small  quantity  of  hot 
water.  Type  C-6  uses  SOD  watts  at  110 
volts,  has  one  heat;  C-12,  1100  watts, 
110- volts,  one  heat;  C-24,  2400  watts, 
110-  or  230-volts,  3-heat  on  110-volts; 
C-41,  4800  watts,  110-  or  220-voIts,  3- 
heat;  C-72,  7200  watts.  110-  or  !  20 -volts. 


3-heat.  The  600  and  1200  watt  slses 
are  generally  used  on  storage  systems 
In  connection  with  a  30  or  40  gal.  tank. 
The  2400,  4800  and  7209  watt  sixes  are 
generally  used  on  Intermittent  systei 
I.  e„  where  the  heater  la  operated 
hot  water  is  required.  In  general  the 
tank  should  be  large  enough  to  contain 
the  hot  water  produced  during  an 
hour's  operation  of  the  heater.    Easy  to 

homes,    clubs,   boarding   houses,    offices, 

factories.— Adv. 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,  Pa.     "Sepco." 
Canadian     Edison     Appliance     Co..     Ltd., 

Downie  St.,  Stratford,  Out.,  Can.    "Hot- 
point."  "Edison." 
Canadian    Westlnghouse    Co..    Ltd..    San 

ford  ft  Myler  P"    "--"---    '-■     --- 

"Westlnghoust 
CUTLER-HAMMER     MFG.     CO..     THE, 

12th    St.    ft   St.    Paul   Ave.,    Milwaukee, 

Wis.      "C-H."      (See   display  advertise- 
ment on  pages  1226-1230.) 
Duparquet,  Huot  ft  Moneuse  Co.,  108-114 

W.  22nd  St.,  New  York,  N.  Y. 
EDISON    ELECTRIC    APPLIANCE    CO., 

INC.,    6660  W.   Taylor  St.,    Chicago,    III. 

"Hotpolnt."     "Edison."        (See     display 

advertisement    on    pages    1292-1293.) 
Electric    Heating   ft    Mfg.    Co.,    Westlake 

ft      Republican      Sts.,      Seattle.      Wash. 

"Coppersert." 
Electric  Sales  Service  Co..  Berkeley,  Cal. 

"Thermelectrlc." 
Instantaneous  Electric  Heater  Corp.,  Root 

Bldg.,    Buffalo.   N.    Y.      ■■Vulcan." 
Thermo    Electric,    Ltd.,    Brant  ford.    Ont.. 

Can.     "Thermo." 
WESTINOHOUSE    ELECTRIC    ft    MFd 

CO..  East  Pittsburgh,    Pa.  (See  display 

adv.   pages  1395-1402.) 
HEATERS,     ELECTRIC.    WATER,    CIR- 
CULATING TYPE.— Circulating  type 


t   wher 


It    i» 


desirable  to  have  the  heater  separate  froi 
the  container.  They  are  very  often  ap- 
plied to  boilers  In  a  kitchen,  where  the 
boiler  Is  normally  connected  to  the  kitchen 
range  or  to  the  furnace.  When  the  main 
heating  unit  Is  not  In  operation  or  when 
there  is  not  sufficient  hot  water,  the  circu- 
lating heater  may  be  used  Independently. 
The  electric  heater  la  usually  enclosed  In 
a  water-tight  copper  tube  and  Is  placed  In 
a  pipe  loop  around  the  boiler.  When  the 
water  In  the  loop  Is  heated  It  passes  to 
the  top  where  It  either  goes  Into  the  hot- 
water  piping  or  is  stored  in  the  boiler.  The 
cool  water  is  drawn  from  the  hotlom  of 
the  boiler  or  tank  to  replace  the  heated 
water  and  thus  a  continuous  circulation 
Is  set  up.  These  heaters  are  also  applied 
to  large  glue  cookers,  paste  kettles,  steril- 
izers and  laboratory  apparatus. 
Manufacturers; 

AETNA    ELECTRIC    APPLIANCE    CO., 
40    Court    St..    Boston.    Mass.      "Hot- 
Arthur   *    Fowler   Co.,    113W    N.    Browne 

SI..  Spoknne,  Wash.     "A.  A  P." 
AUTOMATIC  ELECTRIC  HEATER  CO 


,  9  Church  St.. 


Warren.    Pa. 
Brnnford  Electric  C 

New    York.    N.    Y. 
Canadian     Edison     Appliance     Co..    Ltd., 

Downie  St..  Stratford.  Ont.,  Can.  "Hot- 
point."  "Edison." 
CUTLER -HAMMER      MFG.      CO..     THE. 

Milwaukee.     Wis.      See     display     adv. 

pages  1225-1230.— Adv. 
EDISON    E1.ECTRIC    APPLIANCE    CO.. 

INC.,  5660  W.   Taylor    St.,   Chicago.   Til. 

"Hotpolnt."     "Edison."       (See    display 

advertisement    on    paces    1232-1293.) 
Electrio    Hesting   ft    Mfg.    Co..    Wentlake 

A      Republican     Sts..      Seattle,      Wash 

Hicks.    W,    Wesley,    650    Market   St..    San 

Francisco,  Cal.      "Weaii." 
Hotwat  Distributing  Co..  Title  Insurance 

Bldg.,  Los  Angeles,  Cal.     "Hotwat." 
Instantaneous  Electric  Hester  Corp..  Root 

Bldg..   Buffalo.   N.  Y.      "Vulcan." 
National  Electric  Heating  Co.,  Ltd..  The. 

644     Queen     St.,    Toronto.     Ont.,     Can. 

"National." 
Prometheus  Electric  Co..  Ell  W.  42nd  St., 

New  York,    N.    Y.      "Prometheus." 
Simple*   Electric   Heating  Co.,   85   Sidney 

St.,  Cambridge.   Mass. 
StBam-Eleotrlc    Products    Co.,    The,    1250 

W.  71th  St.,  Cleveland.  Ohio.     "Sepco." 
Superior  Electrics,  Ltd.,  Pembroke,  Ont., 

Can.      "Superior." 
Thermo   Electric.    Ltd..   Brantford,   Ont.. 

Can.     "Thermo." 
Weeks  Mfg.  Co..  H.  G.,  Hamilton.  Ohio. 
355 


WESTLNGHOUSE    ELECTRIC    ft    MFQ. 
CO..  East  Pittsburgh,   Pa.    (See  display 
adv.   pages   1395-1402.) 
HEATERS,     ELECTRIC,     WATER.     IN- 
STANTANEOUS    OR     FAUCET     TYPE.— 
These  devices  consist  of  wire  resistor  colls 
within    a    porcelain    body    or    cup    through 
which    the    water    flows    when    the    faucet 
handle  Is  turned.      Operation  of  the  faucet 
actuates  a  special  switch,  which  turns  the 
current  on  and  off  with  the  water,  thus  no 
more  water  Is  heated  than  Is  actually  used. 
They  are  used  principally  at  soda  fountains 
and    In    restaurants,    but    have    also    been 
made  for  general  lavatory  use. 
Manufacturers: 
AETNA  ELECTRIC  APPLIANCE  CO..  40 

Court  St..  Boston.  Mass.     "Hotvent." 
AQUA  ELECTRIC  HEATER  CO.,  260  W. 
64th    St.,    New    York.    N.    Y.       "Aqua." 
(See    display    advertisement    on    page 
1290.) 
Clemens  Electrical  Corp..   Ltd.,    197  King 

William  St..  Hamilton,  Ont.,  Can. 
Hot-Flo    Faucet    Corp..     1400    Broadway. 

New  York.  N.  Y.     "Hot-Flo." 
Hotwat   Distributing  Co.,   Title  Insurance 

Bldg..  Los  Angeles,  Cal.     "Hotwat." 
Instantaneous  Electric  Heater  Corp.,  Root 

Bldg.,  Buffalo,  N.  Y.     "Vulcan." 
Mabey  Electric  A  Mfg.  Co.,  968  Ft.  Wayne 

Ave..  Indianapolis.  Ind.     "Hot  Quick." 
Majestic    Electric    Development    Co.,    656 


Cat. 


National    Electric    Water    Heater    Corp., 
4Bnd  St..  A  Broadway.  New  York,  N.  Y. 
"Little  Wonder,"   "Geyser." 
National  Stamping  A  Electric  Works.  410 
S.  Clinton  St..  Chicago,  HI.     "Superior." 
'Twin." 
Presto  Electric  Co.,  Inc.,  1008  C.   Sprock- 
ets Bldg..  San  Francisco,  Cal.      "Presto." 
Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 
HEATERS,      ELECTRIC.      WATER      OR 
OTHER     LIQUID,     IMMERSION     TYPE.— 
These    heaters    consists    of    an    Insulated 
beating  element  within  a  metal  cylinder  or 
disk  or  within  a  closely  colled  spiral  metal 
tube,    the    cylinder,    disk    or    tube    being 
placed    In    the   water   to    be   heated.      Some 
of  the  common  forms  are  small  sealed  tubes 
or  have  a  bulb  at   the  end  and  are  meant 
to    be    Inserted    In    a    glass   of  water,    milk 
or   other   liquid.      The    disk    type    heaters 
are  intended  for  Immersion  at  the  bottom 
of  a  pan   or  pot  to  boll  water,   or   to   melt 

enclosed  In  a  tube  which  extends  up  above 
the  level  of  the  liquid.  Some  of  the  special 
forms  are  made  for  use  In  large  urns  and 


installed   and  have  the  coi 

through  the  sides  of  the  tank.  The  ad- 
vantages of  the  insertable  Immersion  heater 
are  that  It  may  be  used  with  any  vessel 
nnd   gives  a  direct  application  of  the  heat 

to  the  liquid. 

AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren.  Pa.     "Sepco." 
Canadian     Edison     Appliance     Co.,     Ltd., 

Downie  St..  Stratford,  Ont.,  Can.    "Hot- 


Chicago  Surgical  &  Electrical  Co.,  814-324 
W.    Superior  St.,    Chicago,    111. 

Cobt>  Electric  Appliance  Co.,  L&nesvllle 
Terrace.  Boston.  Mass. 

CITLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,    Wis.     C-H    Bottom    Outlet 


they  can  be  Inserted  from  the  top  and 
terminals  brought  through    a   1!4"   hole 

C-H  Bottom  Outlet  Type  Heater 

cut  In  I  he  bottom.  The  heater  Is  of 
brass,  about  3"  by  6"  by  %~.  Project- 
ing at  right  angles  from  one  end  Is  a 
hollow  extension,  on  which  are  lock- 
nuts  and  wishers  and  through  which 
runs  the  attaching  cord.  This  con- 
struction makes  a  simple  and  durable 
heater  from  which  any  sediment,  which 


igk 


>OQle 
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may  collect  In  the  water,  la  easily 
cleaned.  Heaters  of  this  type  are  made 
In  one  slxe  only  with  a  maximum  rat- 
ing of  1.200  watts.  If  greater  capacities 
are  desired,  two  or  mora  heaters  may 
be  used  In  the  same  vessel.  Bee  die- 
play  adv.   pages    1225-1230. — Adv. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC..  66 SO  W.  Taylor  St.,  Chicago,  ID. 
"Hotpolnt."  "Edison."  (See  display  ad- 
vertisement on  pages   1292-1293.) 

Electric  Controller  Co.,  Central  Ave.  ft 
10th  St.,  Indianapolis,  Ind.     "Elstat." 

Electric  Heating  A  Mfg.  Co..  Weatlake  ft 
Republican   Sts.,    Seattle,    Wash.      "Ap- 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Immersion  heaters  for  In- 
dustrial applications  ranging  from  BOO 
watts  to  6  kw,  capacity.  See  adv. 
pages   1203-1223. — Adv. 

Instantaneous  Electric  Heater  Corp.,  Root 
Bldg..  Buffalo,  N.  Y.    •■Vulcan/' 

LANDERS.  FRARY  ft  CLARK,  New 
Britain.   Conn.      "Universal." 

Llndatrom,  Smith  Co..  3213-3238  W.  Lake 


Presto  Electric  Co.,  Inc..  1008  C.  Spreckela 

Bldg..  Ban  Francisco ,  CaL     "  Presto." 
Rochester  Stamping-  Co.,  Rochester.  N.  Y. 
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HEATERS,  £LECTR1C,  WATER  OR 
OTHER  LIQUID,  MISCELLANEOUS^ 
There  ore  several  types  at  electrical  water 
heaters  made  which  are  not  Included  under 
the  headings  above.  Some  of  these  are  for 
use  With  boilers,  and  others  are  made  In 
the  form  of  small  pots  or  boilers  for  table 
use,  such  as  used  for  boiling  eggs  or  heat- 
Ins;  broth,  etc  Those  applied  to  boilers 
are  generally  applied  externally,  and  the 
heat  is  conducted  to  the  liquid  through  the 
boiler  walla,  rather  than  by  actual  contact 
with  the  heating  unit.  One  form  of  such 
heater  Is  a  flat  rectangular  plate  .that  may 
be  damped  on  the  bottom  of  the  boiler. 
In  another  form  the  heating  unit  la  flexible 
and  la  wrapped  around  the  outside  of  the 
boiler  at  the  bottom.  Heaters  of  this  type 
generally  require  that  the  boiler  be  covered 
with  a  thermal  Insulating  coating,  to  con- 
fine the  heat  to  the  boiler.  Other  types 
of  liquid  heaters  are  alao  widely  used  In 
Industrial  plants,  these  being  In  many  cases 
of  special  design  to  ault  the  requirements 
to  be  met  as  to  temperature,  character  of 
the  vessel,   nature  of  service   (Intermittent 


AMERICAN      ELECTRICAL       

CO.,  Detroit,  Mich.  "American  Beau- 
ty" electric  water  beater,  made  of 
heavy  copper,  finished  In  polished  nick- 
el with  Inner  aur face  heavily  tinned. 
Furnished  complete  with  6-ft.  cord  and 
having  detachable  porcelain  plugs  and 
attachment   plug— Adv. 

AQUA  ELECTRIC  HEATER  CO.,  260  W. 
S4th  St.,  New  York,  N.  Y.  "Aqua." 
(See    display    advertisement    on    page 


Arthur 


0.) 


;  Fowler  Co..  113M,  N.  Browne 
at.,   Bpokane,   Wash.     "A  ft  F." 

AUTOMATIC  ELECTRIC  HEATER  CO.. 
Warren,  Pa.      "Bepco." 

Calorex  Corp..  The,  10  W.  13rd  St.,  New 
York.   N.  Y.     "Hot-O-Mix." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downle  St.,  Stratford,  Ont.,  Can.  "Hot- 
point,"   "Ediaon." 

Canadian  Westing-house  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont..  Can. 


Cobb    Electric    Appliance 

Terrace,    Boston,    Mass. 

CUTLER-HAMMER     MFG. 


Co.,    Laneavll 


THE. 

12th  st.  ft  St.  Paul  Ai__.  ;..: :.. 

Wis.  "C-H."  (See  display  advertise- 
ment on  pages  1225-1230.) 

Duparquet,  Huot  ft  Moneuse  Co.,  108-114 
W.  22nd  St.,  New  York.  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC..  6300  W.  Taylor  St..  Chicago.  HI. 
"Hotpolnt,"  "Ediaon."  (See  display  ad- 
vertisement   on    pages    1292-1293.) 

Electric  Boiler  Corp..  491  Main  St..  Cam- 
bridge,   Mass.      "Electric    Bollerette." 

Electric  Heating  ft  Mfg.  Co.,  Westlnke  A 
Republican    Sts..    Seattle.    Wash.      "Ap- 


fel-s. 


i   Co..   H. 


.    South   Dayton.   N.   Y, 


Hot-Flo  Faucet  Corp.,  1400  Broadway. 
New  York.  N.  Y.     "Hot-Flo." 

Instantaneous  Electric  Heater  Corp., 
Root  Bldg.,  Buffalo.  N.  Y.     "Vulcan. ,r 

LANDERS.  FRARY  ft  CLARK,  New 
Britain,  Conn.    "Universal. " 

Majestic  Electric  Development  Co.,  656 
Howard  St.,  San  Francisco,  CaL  "Ma- 
jestic."  "Mesco." 

National  Electric  Water  Heater  Corp. 
™ "*-"-.  New  Y~'-    ••    •'      '■-" 

;  Co.,  In< 

Prometheus  Electric  Co.,  Eli  W.  42nd 

New  York.  N.  Y.     "Prometheus." 
Weeks   Mfg.   Co.,   H.   O.,   Hamilton.   Ohio. 
WE.1TINOHOUSE    ELECTRIC    &    MFG. 
CO..  Bast  Pittsburgh,  Pa.      "Stoelclad." 
(See   display  adv.    pages    1396-1402.) 
HEATING    DEVICES,    ELECTRIC.    MIS- 
CELLANEOUS.—Electric    heating    devices 
are  made  In  a  large  number  of  forma  for 
Industrial,    laboratory    and    other   applica- 
tions.     In   addition   to   those    listed   under 
heaters,     furnaces,     ovena,     warmers,     etc., 
forms    ueed    In    manufac- 

, In    medical    and 

work,  offices,  homes,  etc.  One  ft 
flat  heater,  enclosed  In  a  metal  case,  that 
may  be  clamped  to  a  boiler  or  steriliser 
In  the  home  or  office  or  may  be  applied 
to  the  heating  or  small  ovena  or  drying 
rooms,  for  air  heating,  or  for  heating  press 
heads,  rolls  and  plates  on  printing  presses. 
etc.  A  few  of  the  machines  and  operation* 
to  which  electric  heaters  are  applied  tor 
manufacturing  purposes  are:  Hat  forms. 
presses,  Ironers,  velourlng  stoves,  etc.; 
candy  pans,  batch  warmers,  bon-bon  heat- 
ers and  decorating  funnels;  die  heaters  for 
celluloid  and  molded  compound  manufac- 
ture; glue  cookers,  felt  burners,  shoe  warm- 
ers, relastlng  Irons,  treeing  machines  and 
many  other  similar  applications. 
Manufacturers: 

AMERICAN       ELECTRICAL      HEATER 

CO.,     Woodward.     Burroughs    ft    Caes 

Aves..       Detroit.       Mich.         "American 

Beauty." 

AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,  Pa.     "Sepeo." 
Bacon    Vulcanlser    Mfg.    Co.,    4066    Holm 

St..  Oekland.  Cal. 
Boston  Last  Co..   44  Bin  ford  St..   Boaton, 

Mass.      (Sho-.-    factory)    "Simplex." 
Branford  Electric  Co.,  Inc..  9  Church  St., 

New  York.  N.  Y. 
Brltton  ft  Doyle,  206  Caxton  Bldg..  Cleve- 
land.    Ohio.      (Sheet    and    press    plate) 

Calorex  Corp.,   The,   10  W.  21rd  St..  New 

York.    N.    Y.      "Hot-O-Mlx." 
Canadian     Edison     Appliance     Co..     Ltd.. 

Downle  St..  Stratford,  Ont..  Can.   "Hot- 
point."    "Edison." 
Canadian   General   Electric  Co..   Ltd..   212 

Kins  St..    W.,   Toronto.   Ont..  Can. 
Ctireaao  Kurxlcal  &  Electrical  Co..  314-324 

W.   Superior  St..  Chicago.  III. 
Cobb    Electric    Appliance    Co.,    Lanesville 

Terrace,   Boston.  Mass. 
Cuahman    Co..    The.    14    Em    St..    Barro. 

vt      (Magnetic   heaters.) 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St.  ft  St.  Paul  Ave.,  Milwaukee. 
.Wis.  "C-H."  (Se=  display  advertise- 
ment on  pages   1225-1230.) 

Dunarquet.  Huot  ft  Moneuse  Co..  100-114 
W.  22nd  St..  New  York.  N.  Y.  (Food 
truck). 

Eaatman  Kodak  Co.,  Rochester.  N.  Y, 
(F.Wtrlc   tacking  Iron.) 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  5680  W  Taylor  St..  Chicago.  III. 
"Hotpolnt."  "Edison."  (fee  diaplay  ad- 
vertisement  on   pages   1292-1298.1 

Electric  Heating  ft  Mfg.  Co.,  Weatlake 
A  ftenubllcan  Sta..  Seattle.  Wean. 
"Apfel's." 

General  Ceramics  Co..  50  Church  St.. 
Nb-  Ym-k.   N.    Y.      (Electric.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A  cartridge  unit  for  con- 
centrated or  localised  hen  ting  to  pro- 
vide a  more  efficient  method  than  gas 
or  steam.  Furnished  In  standard  sixes 
from  TO  to  1.000  watts  for  operation  on 
any  commercial  voltage  from '  100  to 
25"  volts.  These  units  are  extensively 
used  In  shoe  manufacturing,  cigarette, 
and  paper  box  machinery,  and  for 
heating  glue  pots,  soldering  irons, 
small  boilers,  etc.  (Bulletin  69701.) 
This  Company  manufactures  also  what 
is  termed  a  helical  coil  unit  which  can 
be  furnished  In  various  forms  best 
suited  Tor  the  particular  work  It  la  In- 
tended to  be  used  for.    See  adv.  pages 

Heidbrlnk  Co.,  The,  420  S.  8th  St.,  Mlnne- 

apolia.  Minn.     "Heidbrlnk." 
International    Electric    Co.,    Indlanapolia, 

Ind.     "International." 


Kny-Scheerer  Corp.  of  America,  66-SS  W. 
2Srd    St..    New    York,    N.    Y.      (Thera- 

Majestlc  Electric  Development  Co..  til 
Howard  St.,  San  Francisco,  Cal.  "Ma- 
jestic." 

Manning.  Bowman  A  Co.,  Meriden.  Conn. 

National  Electric  Heating  Co.,  Ltd.  The, 
544  Queen  St..  Toronto,  Ont.,  Can. 
"National." 

Preato  Electric  Co.,  Inc.,  1008  C.  Spreckels 
Bldg.,  San  Francisco,  CsJ.      "Presto." 

Prometheus  Electric  Co.,  611  W.  42nd 
St.,  New  York,  N.  Y.      "Prometheus." 

Rohne  Electric  Co„  Inc.,  2424  26th  Ave, 
S.,  Minneapolis.  Minn.     "R.  E.  C." 

Russell  Electric  Co..  140  W.  Austin  Ave.. 
Chicago,  111.     "Hold-Heet." 

Santlseptio  Mfg.  Co.,  28  Bay  St..  New 
Brighton.   Staten   Island,   N.  Y. 

Service  Station  Supply  Co..  30-32  Lamed 
St..  Detroit.  Mich.  (Electric  hot  knife.) 
"Hyrate." 

Sprague  Canning  Machinery  Co.,  222  N, 
Wabash  Ave.,  Chicago,  Hi:  (Sterilisers 
for  canning  factories.) 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.     "Standard -Baltimore." 

Stcnm- Electric  Products  Co..  The.  1280 
W.  76th  St..  Cleveland,  Ohio.  (Storage 
battery  steamers.)     "Bepco." 

S.  U.  E.  Co..  89  Beach  St..  Boston,  Mass. 
'■Unltlxe." 

Superior   Electric,   Ltd.,   Pembroke,  Ont.. 

Tecla'Co.,   Inc..  Detroit,   Mich. 

Thermo-Fan  Electric  Co..  Inc.,  2  Colum- 
bus Circle.  New  York,  N.  Y.  "Triplex." 
(Exclusive  distributor,  S.  O.  S.  Elec- 
tric Sales  Co..  3  Columhua  Circle.  New 
York.  N.  Y.) 

United  Shoe  Machinery  Corp..  205  Lin- 
coln St..  Boston,  Mass    (For  shoe  raek- 

Vlt-O-Net  Mfg. '  Co..  122S  N.  Clark  St., 
.  Chicago,  m.  "Vlt-O-Net."  (Pneu- 
monia Jackets.) 

Vulcan  Electric  Heating  Co.,  107  W.  13th 
St..   New   York.   N.   Y      (Felt  burning 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  Eaat  Pittsburgh,  Pa.   (See  display 


adv. 


1   1395-1 


>ua   kinds   of   heaters   frequently   need 

to  be  replaced  because  of  burnouts.  In- 
stead of  sending  to  the  manufacturer  for 
-   "     be  Installed,  i 


for  the  customer.  Because  of  the  large 
number  of  heaters  made  and  the  variations 
In  different  models  of  the  same  kind  of 
heater,  a  great  number  of  heating  elements 
would  be  required.  For  this  reason  those 
repair  shops  that  undertake  auch  work 
as  a  rule  carry  only  a  small  stock  of  ele- 
ments for  the  most  popular  forms  of  heater. 
Heating  elements  are  also  supplied  by 
manufacturers  with  special  facilities  for 
I  heir  production  to  other  manufacturers 
that  make  merely  the  casing,  veasel  or 
body  of  the  heating  device.  Water  ' — *""" 
air  or   space  heaters,   etc.,   ere   «o 

made  by  metal  stamping 

glad  to  purchase  suitable 
for  their  needa. 

Manufacturers:  _„ 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  ft  Cass 
Aves..       Detroit.       Mich.  "American 

Beauty." 
Arthur    ft    Fowler    Co..    119H    N.    Browne 

St..  Spokane.  Wash.     "A.  ft  F." 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren.  Pa.     "Sepco." 
Bacon    Vulcanlser   Mfg.    Co..    4065    Hollis 


....  that  are 

heating  elements 


irks.  3055  Lincoln  Ave.. 


Branford  Electric  Co.,  Inc.,  9  Church  St., 

New  York,  N.  Y. 
Cobb    Electric    Appliance    Co..    Lanesville 

Terrace.  Boston.   Mass. 
EDISON    ELECTRIC    APPLIANCE    CO.. 

INC..   6680  W.    Taylor  St.,    Chicago.   HI. 

"Hotpolnt,"     "Edison."       (See    display 

advertisement   on  pages  1292-1293.) 
Electric    Heat    Unit    Co.,    1504    S.    Grand 

Ave..   St.  Louis.  Mo. 
Hleotrlc  Heating  A  Mfg.  Co..  Westlake  ft 

Republican    Sts,    Seattle,    Wash.      "Ap- 


lonal    Electric    Co..    Indianapolis, 
no .      "International." 
National  Electric  Heating  Co.,  Ltd.,  The, 
544    Queen    St.,    Toronto,    Ont.,    Can. 
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Phillips    Electrical    ■ ..     

Ave..  Rochester,  N.  Y.  (For  hand  shoe 

Phonograph  Appliance  Co.,  The,  174 
Wooster  St.,   Now  York,  N.  Y. 

Presto  Electric  Co.,  Inc.,  1008  C.  Spreck- 
els  Bids;... San  Francisco,  Cal.     "Presto." 

Prometheus  Electric  Co.,  511  W.  42nd 
St..  New  York,  N.  Y.     "Prometheus." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.      '■Standard-Baltimore." 

Ktram-Elfctrlc  rroducts  Co..  The.  12B0 
""■"     "",,  Cleveland,  Ohio.     ■■Sepco." 


..    _.. ,   Ltd..   Pembroke,  Ont., 

uan.    "Superior." 
Tecla  Co..  Inc..  Detroit,  Mich. 
Thermo-Fan  Electric  Co..  Inc.,   I  Colum- 
bua  Circle.  New  York.  N.  Y.     "Triplex." 
(Exclusive  distributor,  S.  O.  S.  Electric 
Sales  Co.,  2  Columbus  Circle,  New  York, 
N.  Y.) 
Weeks  Mfg.  Co..  H.  G..  Hamilton.  Ohio. 
WEST1NQHOU.SK    ELECTRIC    &    MFd. 
CO..  East  Pittsburgh.    Pa.  (See  display 
adv.   pages   1395-1402.) 
HEATING.    INDUSTRIAL.  — See    Indus- 
trial lica  ting. 

H  GATING  MACHINES,  RIVET,  —  See 
Rivet  heating  machines,  electric. 

HEATING  OF  DYNAMOELTCTRIC  MA- 
CHINES.—One  ol  the  most  common  and 
troublesome  faults  in  the  operation  of 
motors  and  generators  Is  the  excessive 
heating  of  the  constituent  parts  of  the 
■"■■--    ■■---  either  to  a  heavy  ' — '  — 


other 


trical 


It  Is  this  heating  that  determines 

the  load  any  machine  may  safely  carry 
without  damaging  the  insulation.  The 
temperature  Is  detected  by  the  use  of  a 
thermometer  on  some  low-tension  machines 
and  by  thermocouples  imbedded  in  the 
machine  in  the  larger  high-tension  . 
erators.     With  small  motors  very  often 

heated    paint,    varnish    or    Insulation    and 
when   this   Is   noticed   the   machine   should 
be  stopped  at  once. 
Even  In  normal  operation  all  of  the 


Provision  is  usually  made  for  self-cooling 
of  the  machine  to  dissipate  this  heat.  In 
the  case  of  compact,  large -load -capacity 
machines  special  ventilation  Is  requfred. 
See  Generator  cooling  equipment. 

HEATING  OF  ELECTROLYTE.  —  The 
warming  up  of  an  electrolyte  by  the  energy 
set  free  within  It  by  the  passage  of  the 
electrolysing  current.  The  amount  of  this 
heat  energy  is  equal  to  the  total  energy  of 
the  current  minus  the  energy  absorbed  and 
disappearing  In  doing  chemical  work.  This 
Internally  generated  heat  will  maintain  the 
electrolyte  at  a  certain  number  of  degrees 
above  the  surrounding  temperature.  In 
copper  refining  plants  this  may  be  20"  to  50° 
C,  in  aluminum  pota  900"  to  950'  C.  It 
may  be  regulated  by  varying  the  amperes 
passing  and  by  varying  the  distance  be- 
tween   the   electrodes. 

HEATING  PADS,  ELECTRIC— Pads  of 
cloth  between  the  layers  of  which  are  flex- 
ible   Insulated    heating    elements,    generally 


electric  circuit  to  prevent  acc'lde!.™  „.,. 
heating.  These  pads  take  the  place  of  hot- 
water  bottles,  but  are  much  more  conve- 
nient and  their  flexibility  permits  them  to 
conform  to  any  part  of  the  body.  One  type 
of  these  outfits  Is  made  nonflexible  with 
an  aluminum  enclosing  case  shaped  like  a 
canteen.  Electric  pads  are  used  in  homes, 
hospitals  and  Institutions,  and  may  be  ap- 
plied directly  to  the  body  or  used  to  warm 
up  a  bed  on  a  sleeping  porch  or  In  a  cold 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO..  Detroit.  Mich.  "American  Beau- 
ty" electric  warming  pad.  replaces  old 
fashioned,  troublesome  and  cumbersome 
hot  water  bag.  Consists  of  a  flexible 
electric  heating  clement  with  an  outei 
cover  of  eiderdown  which  is  removable. 
Arranged  with  three  heats  and  regulat. 
ed  by  means  of  a  switch  easily  operat- 
ed In  the  dark.  Heat  control  regu- 
lated by  two  thermostats.  Complete 
with  10-  ft.  cord,  having  three- heat 
switch    and    lamp    socket    attachment 


Beti   Co.,  Frank   S.,   Hoffman   St.,    Ham- 
mond, Ind. 
Canadian    Edison    Appliance    Co.,    Ltd., 

Downle      St..      Stratford,      Ont..      Can. 

"Hotpolnt,"    "Edison." 
Canadian  General   Electric  Co.,    Ltd..   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 

ford  ft  Myler  Sts..  Hamilton,  Ont.,  Can. 

"Westinghouse." 
Comfort   Electric   Atomizer  Co.,   The.   959 

1st  Ave..  New  York,  N.  Y. 
EDISON    ELECTRIC    APPLIANCE    CO.. 

INC..    5600   W.  Taylor  St      ""-'      —      '" 


The    T 


made 


,.    .    proof    and    mt. 

le  used  In  either  wet  or  dry  pack.  It 
a  disc  shaped,  convex  on  one  side  and 
.■oncave  on  the  other.    Fits  to  the  body 


"Hotpolnt"  Safety   Heating  Pads 

curves.  The  other,  a  flexible  heating 
pad.  Is  made  of  steel  units,  so  hinged 
together  as  to  form  a  flexible  Jacket. 
Can  be  comfortably  wrapped 
an  injt 


s  betw 


j  limb, 
i  100  and  200°  F,  may 
.  ...  jn  both  heating  pads. 
me  j  are  so  equipped  that  they  may 
be  regulated  In  the  dark— under  the 
bed  coverings.  They  have  a  washable 
eiderdown  cover,  and  come  complete 
with  cord,  attachment  plug  and  small 
contact  plug.  See  display  adv.  pages 
12112 -J.— Ad  v 
Electric  Controller  Co.,  Central  Ave.  A 
10th    St..    Indianapolis.    Ind.      "Lectro- 

GOODWILL    ELECTRIC    CO.,    THE.    59 
E.    Van    Muren    St.,    Chicago,    III.     The 
pad    (the        • 


Goodwill    Automatic    Electric 


oped  with  a  view  to  absolute  safetv. 
great  accuracy,  and  extreme  durabil- 
ity. Its  temperature  is  controlled  hy 
a  special  adjustable  thei 
of   the   pad,    the 


F.  The  helical  construction  of  the  pad 
makes  it  most  durable,  and  it  ma 
bent  and  twisted  In  any  way  wit 
danger  of  Injury.  The  Goodwill  __ 
comes  complete  with  blue  eiderdown 
and  white  rubber  covers,  and  12  " 
cord  with  thru-switch.  It  Is  10  in. 
diameter  and  weighs  6  oz.  The  < 
of  operation  Is  about  2  cts.  a  night. 
It  Is  fully  guaranteed  for  one  year. 
It  Is  approved  and  endorsed  by  the 
Good  Housekeeping  Institute  and 
New  York  Tribune  Institute,  and  L_. 
died  by  the  best  dealers  and  Jobbers. 
Prices,  discounts  and  literature  on 
application. — Adv. 

Hainert  ft  Son.  F.  H..  Minneapolis.  Minn. 
"Sta-Warm." 

Hospital  Supply  Co..  The,  157  E.  23rd  St., 
New  York.  N.  Y. 


LANDERS,     FRARY     &     CLARK,     New 
Britain.  Conn.    Soft,  flexible  and  coti- 
the   body.     Three -heat   cord 


ivertal"  Heating  Pad 

i    absolute    main  tenant 

S   of   heat.     Size   of   pa 

Oray    eiderdov 


Lindstrom,  Smith  Co..  3212-323B  T 
St..  Chicago,  111.  "White  Cross." 
Manning.  Bowman  ft  Co..  Meriden,  Conn. 
Pelouze  Mrg.  Co.,  232  E.  Ohio  St.,  Oil- 
Rochester  stamping  Co.,  Rochester,  N.  Y. 

"Royal-Rochester." 
Rohne  Electric  Co..   Inc.,    2434   25th  Ave.. 
S.,    Minneapolis,    Minn       "Ever  Ready." 
iussi;u.  ELECTRIC   CO.,   HO  W.  Aus- 
tin Avenue,  Chicago, 
III.     Manufacturer  of 
Hold    Heet    pads,    a 
reliable      product     of 
the    highest   quality. 
Guaranteed    for    two 


quantity     production. 
Grey     eiderdown 
cover,  size  12x15  ins. 
"Hold  Heet"  Pad  K^t  ***!  JW?C 


Adv. 
Sanitarium  Equipment  Co.,  Battle  Creek, 

Mich.    "Thermophore." 
Sanltai  Electric  Co..  143-147  E.   23rd   St.. 

New  York.  N.  Y.    '■Sanotherm." 
Simplex    Electric  Heating  Co.,    85    Sidney 

St.,  Cambridge,  Mass. 
Slaughter    &     Co.,     William    E.,    1716    S. 

""chlgan    Ave.,     Chicago,     111.      "Far- 


,  N.  J. 


«trlcal  Corp.,  2711  Church 
Ave..  Cleveland.  Ohio. 
SUN-RAY  MANUFACTURING  CO.,  THE, 
Oshkosh.  Wis.  The  Sun-Ray  heating 
pad  is  of  improved  design,  size  12  by 
16  Ins.,  finished  In  the  finest  eiderdown. 
Replaces  hot-water  bottles  and  similar 


devices.  Heating  element  is  formed  by 
winding  resistance  wire  on  asbestos 
cord  and  covering  with  asbestos,  which 
provides   a   flexible  element   of  unusual 
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strength,  assuring  permanent  element 
protection,  long  fife  and  the  elimina- 
tion   of   open    circuits.^  The   Sun-Ray 

_  40.  100  to  126 
.  ...  specified.  The 
26  to  40- volt  pad  is  furnish*,!  for  one 
heat;  the  100  to  126-volt  pad  for  either 
one  or  three  heats;  200  to  250-vOlt  pad 
has  one  heat;  three  heat  pad  usee  20 
watts  on  low,  35  on  medium  and  65 
on  high  heat.  In  equipped  with  10-ft. 
of  reinforced  portable  cord  and  attach- 
ment plug,  2-hea.t  switch  and  sanitary 
washable  cover.  Haa  automatic  ther- 
mostatic control  that  maintains  heat 
at  180-deg.  F.  Pad  Is  so  flexible  it  may 
be  rolled  Into  a  ball  or  wrapped  around 
a  limb  without  danger  of  Injuring  hcat- 
lnK  element;  soft  and  pliable;  does  not 
irritate  the  skin.— Adv. 

Vit-O-Net  Mfg.  Co.,  1225.  N.  Clark  St., 
Chicago.   EL      "Vlt-O-Net." 

WESTINGHOUSE    ELECTRIC    Oc    MFG. 


Pa. 

HEATING  SURFACE,  BOILER.— Boiler 
heating  surface  Is  that  part  of  a  steam 
boiler  exposed  to  the  heat  generated  by 
the  boiler  furnace  on  one  side  and  water 
or  steam  on  the  other  side.  The  area  of 
heating  surface  Is  used  In  expressing  the 
boiler  horsepower.  This  area  Is  the  num- 
ber of  square  feet  of  boiler  and  tube  sur- 
face  exposed    to   the   action    of    the   flames 


_._    l   of   the 

Water-tube  boilers  are  usually 
rated  on  the  basis  of  one  boiler  hp.  for 
each  10  sq.  ft.  of  heating  surface;  Scotch 
marine  boilers  on  8  sq.  ft.,  and  horizontal 
return  tubular  boilers  on  13  sq.  ft. 

HEATHER  CO.,  THE  R.  C— 19-21  W. 
BSth  St.,  New  York,  N.  Y.  Manufacturer 
of  lighting  fixtures. 

HEATHERLITE Trade  name  for  light- 
ing fixtures  manufactured  by  the  R.  C. 
Heather  Co.,  19-21  W.  38th  St..  New  York, 
N.  Y. 

HEATO LITE.— Trade  name  for  electro- 
therapeutic  lamp  manufactured  by  8.  Rob- 
ert SchwarU  &  Bro.,  729-31  Broadway,  New 
York.  N.  Y. 

HEBENDAHL  CO.,  J.  P.— 228-232  Broad- 
way. Ellxabethport,  N.  J.  Manufacturer 
of  electrical  construction  supplies. 

HECO. — Trade  name  for  electric  auto- 
mobile horns.  Ignition  and  generating  ap- 
paratus manufactured  by  the  Helnze  Elec- 
tric Co.,  Lowell.  Mass. 

HECTOR.  —  Trade  name  for  belting 
manufactured  by  the  Republic  Rubber 
Corp.,    Youngs  town.   Ohio. 

HEDLITE — Trade  name  for  electric 
radiator  manufactured  by  the  Edison  Elec- 
tric Appliance  Co.,  Inc.,  5660  W.  Taylor 
St..  Chicago,  1U. 

HEEBNER  A  SONS.  —  Lansdale.  Fa. 
Manufacturers  of  electrically  operated  pea- 
nut and  grain  threshers  and  feed  and  en- 
silage cutters.  William  D.  Heebner,  pro- 
prietor. 

HEET  SHEET.— Trade  name  for  flanges, 
cylinder  heads,  etc.,  made  by  the  Eureka 
Packing  Co.,  78  Murray  St..  New  York, 
N.  Y. 

HEIDBRINK  CO.,  THE.— 420  S.  6th  St., 
Minneapolis,  Minli.  Manufacturer  of  elec- 
tric dental  laboratory  equipment.  Presi- 
dent. Dr.  J.  A.  Heldbrlnk;  Vice-president 
and  treasurer,  B.  J.  Clark. 

HEII Trade  name  for  foot  ammeter  for 

electroplating  purposes  made  by  the  Cole- 
man Lamp  Co..  220-224  St.  Francis  Ave., 
Wichita,   If  ana. 

HEIL  CHEMICAL  CO.,  HENRY.— St. 
Louis.  Mo.    Manufacturer  of  chemical  bat- 


Mo.     Manufactuj 

President 


Bush 
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vice-president,  E.  R.  Fish;  secretary,  J.  T. 
Brennan.  Main  office.  6316  Marcus  Ave.,  St. 
Louie,  Mo.  Branch  offices.  11  Broadway, 
New  York,  N.  Y.;  Pennsylvania  Bldg.. 
Philadelphia,  Pa.;  Park  Bldg..  Pittsburgh, 
Pa.;  50  Congress  St..  Boston.  Mass.:  1st 
National  Bank  Bldg.,  Chicago.  HI.;  Seho- 
fleid  Bldg..  Cleveland.  Ohio:  Union  Trust 
Bldg.,   Cincinnati,   Ohio;   Dime   Bank  Bldg., 


HEINEMAN  ELECTRIC  CO.— 6th  St.  & 
Glrard  Ave..  Philadelphia,  Pa.  Manufac- 
turer of  knife  switches  and  cutout  boxes. 
Business  established  1858.  President,  Ber- 
nard S.  Berlin;  secretary,  Alfred  G.  Heine- 
mann;  sales  manager,  B.  1*  Howard. 

HEINTZ  *  CO.,  JAMES  C.— 1310  Main 
Ave.,  Cleveland,  Ohio.  Manufacturers  of 
automatic  electric  steam  vulcanlxers. 

HEINZE  ELECTRIC  CO.,  TH E.— Lowell. 
Mass.  Manufacturer  of  automobile  horns. 
Ignition  and  generating  apparatus.  Presl- 
aent,  Joseph  A.  Legare;  treasurer,  C. 
Brooks  Steven*;  general  manager,  Butler 
Ames;  sales  manager,  A.  R.  Bliss. 

HEINZE-SPRtNQFIELD.—  Trade  name 
for  automobile  starting  systems  manufac- 
tured by  the  Service  Products  Co..  Greena- 
walt  Bldg.,  Springfield.  Ohio. 

HEiSSLER  STORAGE  BATTERY  CO— 
2606-10  Cottage  Grove  Ave.,  Chicago,  111. 
Manufacturer   of  storage    batteries.      Busl- 

eral  manager,   E.   R.  Belssler. 

HELFENSTE1N  FURNACE — A  type  of 
electric  furnace  which  Is  entirely  enclosed 


for   i 


trol   of   the   furnace 


Charleston,  8.  C. 

HELIOS.  —  Trade  name  for  packing 
manufactured  by  the  Crandall  Packing  Co.. 
Palmyra,  N.  Y. 

HELLER.— Trade  name  for  showcases, 
display  boards,  etc..  for  electrical  stores 
manufactured  by  Stevens  &  Co.,  376  Broad- 
way, New  York,  N.  Y. 

HELLER  *  CO.,  W.  C— Montpeller, 
Ohio.  Manufacturers  of  display  boards, 
fixtures,     wall    cases,    etc..    for    electrical 

HELLER    ELEVATOR   CO.,   S.— SGO   Hll- 

turer  of  electric  passenger  and  freight 
elevators.  Business  established  1900.  Pres- 
ident and  treasurer,  S.  Heller;  vice- 
president,  Leo  Glueckateln;  secretary  and 
general  manager,  J.  E.  Freede.  Sales  rep- 
resentatives, H.  Channon  Co.,  Chicago,  111.; 
Peter  O'Brien,  New   Orleans.   La. 


HELMETS      AND      FACE      MASKS 
SHIELDS,  WELDERS'.— In  the  carbon 

welding  process  where 


quired  a  helmet  Is  necessary.  There  are 
many  patented  designs.  The  comfort  of 
the  operator  should  be  considered.  The 
carbon  arc  Is  a  very  hot  one  and  la 
charged  more  highly  with  Invisible  rays 
than  the  metallic  ore.  This  requires  that 
the  helmet  be  ao  fashioned  that  the  oper- 
ator's eyes  as  well  as  bis  entire  face,  neck 
and  breast  are  well  protected.  The  metallic 
arc  process  Is  a  cooler  process  and  only 
requires  the  use  of  one  hand.  In  this  work 
the  operator  usually  prefi 
.,--   _ 1.  -....-I.  ,...  i — m-  orainarn; 

wejT| 

lie  breaks  the 
Pot  eye  protection  In  the  window  sec- 
tions of  helmets  and  screens  a  special  type 
of  glass  Is  manufactured  In  several  degrees 
of  color.  This  permits  a  selection  not  only 
for  different  classes  of  work,  but  for  dif- 
ferent vision  on  the  part  of  the  welder. 
Combinations  of  colored  glass  may  be  em- 
ployed, but  the  combination  should  have 
the  sanction  of  those  well  acquainted  with 
the  work  before  general  adoption.  It  fs  to 
be  remembered  that  the  Invisible  ultra- 
violet and  Infra-red  rays  are  emitted  by 
the  arc  In  the  same  manner  as  the  visible 
rays,   so  goggles  should  be  worn  by 


e  ther 


to  Inl 


weld- 


ers while  at  work.     The  arc  should  I  . 
viewed  closely  without  eye  protection. 
Manufacturers: 
Chicago    Eye    Shield    Co.,    2300    Warren 

Ave.,   Chicago,   III. 
Electric  Arc  Cutting  &  Welding  Co..  162- 
168  JelllDT  Ave.,  Newark.   N.  3.     "New- 
Hardy  &  Co.,  F.  A.,  10  S.  Wabasb  Ave., 

Chicago,  Hi. 
Ideal   Face   Shield  Co.,   The.   46S   N.    Gar- 
field Ave.,  Columbus,  Ohio.    "Ideal." 
Safety   First    Supply   Co.,    107   3rd   Ave., 

Pittsburgh,  Pa.      "Diamond." 
WESTINGHOUSE    ELECTRIC    &    MFQ. 
CO.,  East  Pittsburgh.    Pa.   (See  display 
adv.    pages  1396-140!,) 
Wilson    Welder    &    Metals    Co..    Inc.,    2ES 

S6th  St.,  Brooklyn,  N.  Y. 

HELMHOLTZ-THOMSON      RULE.— That 

"-f    energy  absorbed    In    chemical   work   In 

electrolysis    is    derived    from    the    electrical 

energy  used,  and  determines,  for  any  given 

IS8 


-mperes  passing  and  chemical  work  done. 
the  voltage  disappearing  In  doing  chemical 
work.  Quantitatively  this  is  calculated  by 
dividing  the  heat  value  of  the  chemical 
work  expressed  In  gram-calories  per  chem- 
icals, equivalent  (in  grams)  of  chemical 
c  angc  produced,  by  the  constant  23,050. 
This  constant  Is  the  energy  value  of  1  fara- 
[iay  falling  In  potential  1  volt,  equal  to 
96,600  Joules  or  23,060  calories.  See 
Thermochemlcat  equivalent  of  the  volt. 

HEI.W1Q  MFQ.  CO.— St.  Paul.  Minn. 
Manufacturer  of  bolt  and  wire  cutters  and 
monkey  wrenches. 

HEMAFA.— Trade  name  for  motor-driven 
cloth  cutting  machines  manufactured  by 
the  Wildman  Mfg.  Co.,  Norristown,  Pa. 

HEMATITE— An  Important  ore  of  Iron 
(K-eiO,)  which  haa  a  red  color  when  in  the 
form  of  a  powder.  Hematite  crystals  are 
either  steel  blue  or  black.  It  Is  also  known 
as  specular  Iron. 

EMCO.— Trade     name    for    plugs 


HEMCO  ELECTRIC  MFQ.  CO.,  INC.— 344 

E.  40th  St..  New  York,  N.  Y.  Manufacturer 
jf  plugs,  sockets  and  other  electrical  spe- 
cialties. President.  Benjamin  P.  McKlnley: 
secretary,  A.  M.  Berg.  Exclusive  distrib- 
utor, George  Richards  &  Co.,  557  W.  Mon- 
roe St.,  Chicago,  111. 

HEMCO    TWIN-LITE Trade    name    tor 

duplex  socket  manufactured  by  the  Hemco 
Electric  Mfg.  Co..  Inc.  344  E.  40th  St..  New 
York.  N.  Y.  (Exclusive  distributor.  George 
Richards  &  Co.,  557  W.  Monroe  St.,  Chi- 
cago, III.) 

HEMINQRAY  QLASS  CO— Muncie.  Ind. 
Manufacturer  of  glass  Insulators.  Business 
established  1848.  President  P.  W.  Mc- 
Abee;  vice-president,  A.  C.  Shlnkle;  secre- 
tary. W.  E.  Evans. 

HEM  IT— Trade  name  for  molded  Insula- 
tion manufactured  by  the  Garfield  Mfg.  Co., 
Garfield.  N.  J. 

HEMPFIELD  FOUNDRIES  CO.— 35th  A 
Charlotte  Sts..  Pittsburgh.  Fa.  Manufac- 
turer of  pipe  fittings,  pipes  for  power  plants 
and  valves.  Business  established  1912. 
President  and  general  manager,  H.  M. 
Melxner;  vice-president,  William  A.  Bach- 
man;  secretary,  R.  L.  Brlnkley;  treasurer, 
Charles    R.    Ball;    sales    manager,    W.    R 

HEMPY-COOPER  MFO.  CO— -418  Archi- 
bald St.,  Kansas  City,  Mo.  Manufacturer 
of  automobile  voltammeters.  Buslneaa  es- 
tablished 1919.  President,  treasurer  and 
eneral  manager,  Guy  Cooper;  vice-pres- 
ident,   W.    J.     Hempy;     secretary,     J.    O. 

HENOEE  —  Trade  name  for  secondary 
racks  manufactured  by  the  Line  Material 
Co..  South  Milwaukee,  Wis. 

HENDERSON.— Trade  name  for  boring 
machine  manufactured  by  the  Henderson 
Electric  Co.,  Ampere,   N.  J. 

HENDERSON  ELECTRIC  CO.— Ampere, 
N.  J.  Manufacturer  of  Joist  boring  and 
conduit  benders.  Business  established 
1893.     R.  II.  Henderson,  proprietor. 

HENDERSON-WILLIS  W  E  L  D  I  N  Q  d> 
CUTTING  CO— 2S06-16  N.  11th  St.,  St. 
Louis,  Mo.  Manufacturer  of  oxyacetylene 
welding  and  cutting  outfits.  President  and 
treasurer.  P.  F.  Willis;  vice-president,  E. 
M.  Willis;  secretary,  K.  E.  Kruse. 

HENDRICKSON  CHANDELIER  MFQ. 
CO.— 4032  11th  Ave,.  S.,  Minneapolis,  Minn. 
Manufacturer  of  lighting  fixtures.  E.  O. 
Hen  d  rick  son,  proprietor. 

HENDRIE  *  BOLTHOFF  MFG.  A  SUP- 
PLY CO.,  THE— Denver,  Colo.  Manufac- 
turer   of    electric    sirens    for    Are    alarms, 

irfew  and  general  signaling  service.    Busi- 


Chicago.  HI.  Manufacturer  of  light- 
ing fixtures.  President  and  general  man- 
ager. Harry  A.  Best;  vice-president,  J.  M. 
Gilchrist;  secretary  and  sales  manager.  A. 
A.  Henkel;  treasurer,  J.  F.  McPhaaraon. 

HENRICH  REFLECTOR  CO.,  INC.— 22= 
W.  Sfith  St.,  New  York.  N.  Y.  Manufac- 
turer of  electric  signs  and  lighting  reflec- 
tors. Business  established  1917.  President 
and  general  manager,  L  Lovlnson;  sales 
manager,  M.  A.  Ellas. 

HENRICI  LAUNDRY  MACHINERY  CO. 
—61  W.  Selden  St..  Mattapan,  Boston. 
Mass.  Manufacturer  of  electric  laundry 
Wash  ins  machines.  Business  established 
1900.  General  manager,  F,  Henrlcl.  Fac- 
tory. Boston,  Mass.  Exclusive  distributor. 
1'i-oy  Laundry  Machinery  Co.,  13S  Centre 
St.,  New  York,  N.  Y. 
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HENRY.— The  henry  la  the  practical  nnlt 

of  Inductance.     It  Is  that  inductance  of  a 

rouli  in  which  the  indui     "  _    ■ 


econd.  The  henry  is  a  com- 
paratively large  unit,  hence  the  millihenry, 
which  Is  0.001  henry.  Is  often  used. 

HENRY,  JOSEPH.—  An  American 
.  physicist  (born  In  Albany,  N.  T.,  1797,  died 
In  Washington,  D.  C,  18T8)  noted  for  his 
research es  in  electromagnet!  am.  He  was 
educated  In  the  common  schools  of  Albany 
and  In  the  Albany  Academy,  where  In  1828 
he  became  instructor  of  mathematics  and 
natural  philosophy.  He  made  his  first 
public  demonstration  of  his  magnetic  dis- 
coveries In  exhibiting  before  the  Albany 
Academy  small  electromagnets  wound  with 
silk -covered  wire.  These  magnets  had 
greater  power  than  any  that  had  yet  been 
known,  some  being  capable  of  lifting  3500 
lbs.  In  1831  Henry  sent  a  current  through 
a  mile  of  Dnc  copper  wire  around  a  room 
and  caused  an  armature  to  be  attracted 
and  strike  a  bell,  thus  producing  an  audible 
signal,  thereby  establishing  the  principle 
later  employed  In  telegraph  practice.  His 
electromagnetic  Investigations  attracted 
much  attention  and  led  to  hie  election  as 
professor  of  natural  philosophy  In  Prince- 
ton College,  where  he  continued  his  studies 
and  demonstrations.  By  his  experiments 
he  produced  electrical  apparatus  which  was 
later  developed  Into  telegraph  relay  and 
receiving  magnets,  while  his  demonstration 
of  the  conditions  and  range  of  Induction 
from  electric  currents,  as  well  as  his  dis- 
covery of  oscillatory  currents,  paved  the 
way  for  other  developments  In   telegraphy. 

In  1816  he  was  made  secretary  of  the 
Smithsonian  Institution  at  Washington;  in 
1S49  he  was  elected  president  of  the  Amer- 
ican Association  for  the  Advancement  of 
Science;  In  1868  he  was  chosen  president 
of  the  National  Academy  of  Sciences,  and 
In  1871  president  of  the  Philosophical  So- 
ciety of  Washington.  As  chairman  of  the 
United  States  Light  house  Board  he  made 
important    tests    In     marine    signals 

lights.      He  also  investigated  the  acoi 

of  public  buildings,  meteorological  changes 
of  the  atmosphere  and' methods  of  tele- 
graphic transmission  of  meteorological 
observations  from  all  points  of  the  conti- 
nent. The  unit  of  inductance  Is  named 
the  henry  In  honor  of  his  Investigations  of 
electromagnetic   phenomena  and   Induction. 

HENRY'S  LAWS — When  referring  te 
gases  dissolved  In  liquids,  the  fact  that  the 
quantity  of  gas  dissolved  la  proportional  to 
the  pressure  applied.  Referring  to  mixtures 
of  gases,  the  principle  of  partial  pressures, 
which  considers  each  Ingredient  of  a  gas 
mixture  to  occupy  the  volume  of  the  mlx- 
. —    ,.—  _.   .   j  which  Is  only  part 


,  henc 
of  the 


the  mlxtui 

HEPBURN  TELEPHONE  MFO.  CO., 
THE.— 1H  S.  Dearborn  St..  Chicago,  III. 
Manufacturer  of  Intercommunicating  tele- 
phones, rheostats,  switches,  push  buttons, 
etc.  Business  established  1905.  President 
and  treasurer,  Walter  L.  Davis;  secretary, 
A.  K.  Davis. 

HEPWORTH  CO..  S.  S.— 2  Rector  St.. 
New  York.  N.  T.  Manufacturer  of  electric 
centrifugal  machines.  Business  established 
189!.  President,  H.  E.  Donnell;  vice-pres- 
ident, J.  B.  Mackintosh:  secretary.  E.  M. 
Mackintosh;  treasurer,  G.  E.  Donnell;  gen- 
eral manager,  C.  A.  Olcott. 

HERA  LITE, —Trade  name  for  glass  alar 
letters  manufactured  by  the  Pressed  Prism 
Plate   Glass  Co.,   26  J7.    Dearborn   St.,   Cnl- 

HERBERT  BOILER  CO.— HO  Root  St. 
Chicago,  Til.  Manufacturer  of  boilers. 
President,  M.  E.  Herbert;  secretary,  W.  H. 
Herbert. 

HERBERTS  ENGINEERING  CO.,  INC.— 
BOO  6th  Ave.,  New  York,  N.  Y.  Manufac- 
turer, of  electrical  advertising  specialties. 
Business  established  1910.  President  and 
general  manager,  H.  J.  Herberts:  1st  vice- 
president  and  secretary.  Alfred  E.  Wiener; 
2nd  vice- president  J.  A.  Flrschlng;  treas- 
urer, E.  E.  Ross. 

HERBST,  PAUL  W.— 180  N.  Dearborn 
St.,  Chicago,  III.  Manufacturer  of  elec- 
tricians' and  linemen's  tools. 

HERCULES,— Trade  name  for  expansion 
bolls  and  conduit  waterproofing  material 
manufactured  by  B.  S.  Barnard  ft  Co..  11 
Union  Sq.,  Nsw  York,  N.  Y. 


Mfg.  Co.'.  N.  Main  St..  Mansfield,  Ohio. 
■  HERCULES— Trade  name  for  toy  trans- 
former manufactured  by  the  Betts  ft  Betts 
Corp.,  511  W.  43nd  St.,  New  York.  N.  Y. 

HERCULES. —  Trade  name  for  screw 
wrenches  manufactured  by  the  Bonney 
Vise  ft  Tool  Works,  Inc.,  Allentown,  Pa. 

HERCULES — Trade  name  for  motor- 
driven  hammers  manufactured  by  the 
Champion  Blower  ft  Forge  Co.,  Lancaster, 
Pa. 

HERCULES.— Trade,  name  for  spark 
plugs  manufactured  by  the  Eclipse  Mfg. 
Co.,  424  N.   Meridian  St.,  Indianapolis,   Ind. 

HERCULES.— Trade  name  for  motor- 
driven  pulverizers  manufactured  by  the 
Gruendler  Patent  Crusher  ft  Pulveriser  Co., 
928  N.  1st  St..  St.  Louis,  Mo. 

HERCULES— Trade  name  for  power 
transmission  chains  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  ft  4th  St.,  Co- 
lumbus. Ohio.  \ 

HERCULES.— Trade  name  for  portable 
conduit  and  pipe  bending  machines  manu- 
factured by  the  Jones  Tool  Co.,  1912  Van 
Buren  Rd„  Cleveland.  Ohio. 

HERCULES.— Trade  name  for  galvanised 
wire  strand  and  wire  rope  manufactured 
by  the  A.  Leschen  ft  Sons  Rope  Co.,  5909 
Kennerly  Ave.,  St.  Louis,  Mo. 

HERCULES.— Trade  name  for  transform- 
ers manufactured  by  the  Bertrand  F.  Miller 
Co..  High  ft  Canal  Sts..  Trenton,  N.  J. 
{Exclusive  distributor,  Betts  ft  Betts  Corp., 
611  W.  42nd  St.,  New  York,  N.  Y.) 

HERCULES — Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N.  H. 
•  HERCULES.— Trade  name  for  tinners' 
shears  manufactured  by  the  Peck,  Stow  ft 
Wilcox  Co..  Southington,  Conn. 

HERCULES.— Trade  name  for  power 
transmission  belting  and  piston  packing 
manufactured  by  the  Quaker  City  Rubber 
Co.,  629  Market  St.,  Philadelphia,  Pa. 

HERCULES. — Trade  name  for  shears  and 
rod  cutters  manufactured  by  W.  P.  ft 
C.  F.  Tucker,  101  Franklin  Ave.,  Hartford, 
Conn. 

HERCULES Trade  name  for  twist  drills 

manufactured    by   the    Whitman    ft   Barnes 
Mfg.  Co.,  Akron.  Ohio. 

HERCULES.— Trade  name  for  gasoline 
engine  manufactured  by  Woodln  ft  Little, 
33-41  Fremont  St.,  San  Francisco,  Cal. 

HERCULES  CORP.,  THE.— Evans  vllle, 
Ind.  Manufacturer  of  gas  engines.  Busi- 
ness established  1002.  W.  H.  McCurdy, 
president. 

HERCULES  MFO.  CO.— 2122 
em  Ave.,  Indianapolis,  Ind.  M 
of  ignition  magneto  generators. 

and    treasurer.    C.    G.     Ml__. 

president.    Frank   Remy;    general   manager, 
W.  R.  Poland. 

HEROULT.— Trade  name  for  electric  fur- 
naces manufactured  by  the  United  States 
Steel  Corp.,  71  Broadway,  New  York,  N.  Y. 

HEROULT  FURNACE.— An  electric  fur- 
nace ii(  the  combined  arc- resistance  type, 
used  chiefly  In  the  production  of  steel  and 
steel  alloys.  The  electrodes  are  all  sus- 
pended above  the  bath. 

HERR  MFG.  CO.,  JOHN.— 44  N.  4th  St., 
Philadelphia,  Pa.  Manufacturer  of  electric 
Moor  scrubbing,  sanding,  polishing,  surfac- 
ing and  grinding  machines.  Business  es- 
tablshed  1910.    J.  Heir,  sole  owner. 

HERRINOTON...  -Trade  name  for  piston, 
valve  and  plunger  packing  made  by  the  Im- 
perial Packing  Corp.,  191  Greenwich  St., 
New  York,  N.  Y. 

HERSH  BROS.  CO.  —  Allentown,  Pa. 
Manufacturer  of  motor-driven  ventilating 
Tans,  air  washers,  etc.  General  manager, 
G.  Willis  Hersh;  sales  manager,  George  W. 
Barr. 

HERTNER  ELECTRIC  CO.,  THE.— 1906 
W.  I14th  St..  Cleveland.  Ohio.  Manufac- 
turer of  motor -generators  and  battery- 
charging  sets.  President,  D.  C.  Cooking- 
ham;  vice-president  and  treasurer,  J.  H. 
Hertner:  secretary.  H.   K.  Cooklngham. 

HERTZ,  HE1NRICH.  —  A  German 
physicist  (born  at  Hamburg.  1867.  and  died 
at  Bonn,  1894),  who  discovered  electro- 
magnetic waves  which  form  the  basis  of 
radio  telegraphy.  He  Studied  civil  engi- 
neering, but  forsook  this  profession  for 
the  study  of  mathematics  and  science, 
which    he    pursued    at    Munich   and    Berlin, 


President 


becoming  Helmholti's  assistant  at  Berlin 
University  In  1880.  In  1883  Herts  became 
lecturer  on  theoretical  physics  at  Kiel  and 
two  years  later  he  was  called  to  the  Poly- 
technic Institute  at  Karlsruhe  aa  professor 
of  physics;  In  18S9  he  became  professor  of 
physics  at  the  University  of  Bonn.  His 
most  lrtiportant  work  was  his  experiments 
with  radiant  electricity  by  which  he  proved 
that  electricity  can  be  transmitted  In  elec- 
tromagnetic waves  with  the  same  rapidity 
as  light,  these  waves  showing  the  phe- 
nomena of  refraction,  reflection,  diffraction 
and  polarisation  as  light  waves.  These 
waves  are  often  called  Hertzian  waves  In 
his  honor.  His  first  paper  describing  his 
discoveries  In  electricity  was  published  In 
1887.  English  translations  or  his  scientific 
papers  were  published  by  Prof.  D.  E.  Jones. 

HERTZIAN  WAVES  OR  OSCILLA- 
TIONS.—Hertzian  waves  are  electromag- 
netic waves  given  oft  by  an  electromagnet 
whose  Intensity  Is  undergoing  rapid  periodic, 
variations  or  by  a  rapidly  varying  or  high- 
frequency  alternating  current.  They  are 
generally  produced  by  an  oscillatory  dis- 
charge In  a  circuit,  radio  telegraphy  being 
a  practical  application  of  this  principle. 

HERWIO  ART  SHADE  ft  LAMP  CO.— 
2140  N.  Halsted  St.,  Chicago,  Dl.  Manu- 
facturer of  lighting  fixtures  and  lighting 
specialties.  Business  established  1908. 
President  and   treasurer.   William  D.   Her- 

HERZ. — Trade  name  for  spark  plugs  and 
ignition  timers  manufactured  by  the  Pro- 
Mo-Tor  Fabricating  Corp.,  182  Locust  Av«„ 
New  York,  N.  Y. 


Manufacturer  of  miniature  incandescent 
lamps.  Sales  representatives,  Western 
Agencies  Co.,  12  E.  9th  St..  Los  Angeles. 
Cal.,  2B6  Mlna  St..  San  Francisco,  Cal.,  923 
Pine  St.,  Seattle.  Wash. 

HESS. — Trade  name  for  fire  alarm  and 
burglar  alarms  apparatus  and  systems 
manufactured  by  the  Metropolitan  Electric 
Protective  Co..  130  W.  26th  St.  Now  York. 
N.  Y, 

ESSBERGER    FURNACE.— see  SchO*n- 
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HETERODYNE    RECEPTION.    RADIO.— 

A  method  for  receiving  undamped  radio 
telegraph  signals.  [See  Radio  telegraph 
receiving  apparatus.)  * 

HETEROGENEOUS  DIELECTRIC— A  di- 
electric that  has  varying  properties  of 
Insulation,  conductivity  or  Induction  when 
measured  In  different  directions. 

HEURTLEY  MAGNIFIER.— A  submarine 
cable  receiving  system  Invented  by  Heurt- 
ley,  by  means  of  which  the  strength  of 
Incoming  signal  Impulses  is  Increased. 

HEVI- DUTY. —Trade  name  for  electric 
furnaces  and  hot  plates  manufactured  by 
the  Electric  Hestlng  Apparatus  Co.,  18-34 
Nesbitt  St.,  Newark,  N.  J. 

HEWITT  ft  BROS.,  C.  B— 18-24  Ferry 
St..  New  York,  N.  Y.  Manufacturers  of 
Insulating  papers.  President.  George  F. 
Hewitt,  Jr.;  vice-presidents,  Robert  A.  AI- 
oerts.  William  T.  Bannister  and  Frederick 
L.  Reeves:  secretary.  Frederick  L,  Reeves; 
treasurer.  Frederick  Ulrich. 

HEXALITE,  JR.— Trade  name  for  light- 
ing unit  manufactured  b~  the  Empire 
Lighting  Fixture  Co.,  224  Centre  St.,  New 
York,  N.  Y. 

HEYWOOD  BROS,  ft  WAKEFIELD  CO. 
Mass.    Manufacturer  of  car  Mats 


for 


jtabllshed  1826.    Incorporated  1897. 

President.  C.  H.  Lang;  vice-president,  C. 
H.  Hill:  secretary,  H.  C.  Perry:  treasurer 
and  general  manager.  F.  L.  Butler;  sales 
manager,  A.  L.  Lougee.  Main  office,  209 
Washington  St.,  Boston,  Mass.  Factory, 
Wakefield,  Mass.  Branch  offices.  1416  Mich- 
igan Ave.,  Chicago,  HI.;  116  E.  6th  St.. 
Los  Angeles,  Cal.;  616  W.  Hth  St..  New 
York,  N.  Y.;  149  10th  St.,  Portland,  Ore.; 
Monadnock  Bldg..  San  Francisco,  Cal.;  M0 
Louisiana  Ave.,  Washington.  D.  C.  Sales 
representatives.  Q.  F.  Cotter  Supply  Co.. 
Southern  Pacific  Bids.,  Houston.  Tex.; 
Railway  ft  Power  Engineering  Corp.,  Ltd.. 
133    Eastern   Ave.,   Toronto,   Ont..   Can. 

HEYWOOD-WAKEFIELD.— Trade  name 
for  car  seats  manufactured  by  the  Hay- 
wood Bros,  ft  Wakefield  Co.,  309  Washing- 
ton St..  Boston,  Mass. 

HG.— The  form  Hg  Is  the  nhmnleal  sym- 
bol    for    the    metallic    eler . 
whose  Latin  name  la  hydrargyrum. 


int    mercury. 

sbogle 
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H.Q  MFG.  CO.,  THE.— 121B  Pins  St..  St. 
Louis,  Mo.  Manufacturer  of  fractional 
horsepower  motors.  Business  established 
1919.  President,  J.  F.  Galvin;  vice-presi- 
dent, A.  McR.  Harrelson;  secretary,  Charles 
A.  Neumann;  treasurer.  Silas  Altorfer. 

HIAWATHA.— Trade  name  for  guy  an- 
chors manufactured  by  the  Halle  It  Iron 
Works.  Harvey.  II). 

HICKEY  A  SCHNEIDER,  INC.— (39-43 
R.  Jersey  St.,  Elisabeth.  N.  J.  Manufac- 
turer of  high-tension  snitching-  and  pro- 
equipment.  Business  established  1912. 
President  and  general  manager,  John 
Schneider;  vice-president,  William  Hanxl; 
secretary,  John  Miller;  treasurer.  George 
EL  Thum.  Sales  representative,  H.  C.  Rob- 
erta Electric  Supply  Co.,  J101-B  Race  St.. 
Philadelphia,  Pa. 

HICKEYS,  CONDUIT.- 
ilult  and  pipe,  portable. 

HICKEYS,  FIXTURE.— The  fixture 
hickey  Is  a  metal  fitting  for  fastening  the 
crowfoot  or  fixture  stud  to  the  fixture  stem. 
It    Is    essentially    a    short     hollow    piece, 


o  the  stem 

ana  stud  and  has  an  opening  cut  on  oppo- 
site sides  to  allow  the  fixture  wires  to  enter 
the  stem.  Hickey s  are  made  In  various 
sixes  and  shapes,  most  being  for  straight 
electric  fixtures  and  aome  for  combination 
gas  and  electric  fixtures.  Some  types  are 
made  of  two  pieces  Insulated  from  each 
other  so  as  to  Insulate  the  fixture  from  the 
outlet  box  and  eliminate  need  for  a  sopa- 


■asa  A  Copper  Co.,  1SS  La- 
fayette St.,  New  York.  N.  T. 

Cambridge  Brass  Co.,  BIG  Somervllle 
Ave..  Cambridge.  Mass. 

Dallas  Brass  A  Copper  Co.,  820  Orleans 
St..  Chicago.  III. 

Dunlap  Co.,  John,   Carnegie,  Pa.     "J-D." 

Paries  Mfg.  Co..  Decatur,  DL 

Krayben  Metal  Products  Co.,  Inc.,  138 
Prince  St.,  New  York,  N.  Y. 

Uberty  Machine  Co.,  Wauwatosa,  Wis. 

LIGHTOLIER  CO.,  BS9-71  Broadway,  New 
York,  N.  Y. 

MACALLEN  CO..  THE,  16  Macallen  St., 
Boston,  Mass. 

M.  S.  W.  Mfg.  Co.,  Inc..  1527-1629  Niagara 
St..  Buffalo,  N.  Y. 

NATIONAL  X-RAY  REFLECTOR  CO., 
23B  W.  Jackson  Blvd.,  Chicago,  111 
"X-Ray."  (See  display  advertisement 
on  page  1495.) 

Peerless  Light  Co.,  663-671  W.  Washing- 
ton Blvd.,  Chicago.  111.     "Hangstrate  " 

RATTAN  MFG.  CO.,  THE.  BBS  State  St., 
New  Haven,  Conn.     (See  display  adver- 

Schwarls  &  Bro..  S.  Robert,  729-31  Broad- 
way. New  York.  N.  Y.     ■'Earobert." 

HICKOK  ELECTRICAL  INSTRUMENT 
CO.,  THE— 10514  Dupont  Ave.,  Cleveland. 
Ohio.  Manufacturer  of  electrical  and  test- 
ing Instruments.  Business  established  1913. 
President,  treasurer  and  general  manager. 
R.  D.  HIckok:  vice-president.  C.  F  Bchultc; 
secretary.  W.  H.  Eberle. 


dolph  Brandt.  70  Cortlandt  St..  New  York, 


pliances.  Business  established  1918.  Main 
office.  680  Market  St.,  San  Francisco,  Cal. 
Branch  office.  Tacoma,  Wash. 

HIOGIN8.  — Trade  name  for  ground 
clamps  manufactured  by  the  Model  Prod- 
ucts Co.,  9th  A  Venango  Sts..  Philadelphia, 
Pa. 

HIGGINS  FURNACE.— An  electric  fur- 
nace designed  especially  for  the  fusion  of 
bauxite     for     the     production     of    artificial 

HIOH  DUTY.— Trade  name  for  t 
fasteners  manufactured  by  the  Flex! 
Steel  Lacing  Co.,  4607-4631  Lexington  ! 
Chicago,  111. 


by    the    Lunkenhelmer    ( 

HIOH  DUTY.— Trade  name  for  magn 
pulleys  made  by  the  Magnetic  Mfg.  Co., 
Wlndlake  Ave.,  Milwaukee,  Wis. 

HIOH  FREQUENCY — High  frequency  Is 
a  term  applied  to  an  alternating  current 
having  a  very  high  rate  of  alternation. 
There  Is  no  definite  agreement  as  to  what 


the  lower  limit  for  high  frequency  Is.  In 
commercial  lighting  and  power  circuits  133 
cycles  per  second  formerly  used  Is  now  con- 
sidered a  relatively  high  frequency,  since 
BO  cycles  has  been  the  upper  limit  for  this 
service  for  many  years.  In  telephony  fre- 
quencies commonly  used  are  much  higher 
than  this  and  anything  above  about  6000 
cycles  per  second  Is  considered  high  fre- 
quency. Radio  frequency  currents  are 
generally  all  considered  as  high  frequency 
and  run  from  about  IS, 000  to  about  3.000.000 
cycles  per  second. 

HIGH-FREQUENCY  APPARATUS.  MIS- 
CELLANEOUS ELECTROTHERAPEUTIC. 
—High-frequency  electrical  apparatus  used 
for  therapeutic  purposes  is  made  in  a  num- 
ber of  forms.  While  a  few  of  the  principal 
types  of  apparatus  are  described  elsewhere 
In    this   book,   there 


ichines 


the 


Jackson 


body.      Some   of    . 

converting  ordinary  lighting  into  high- 
frequency  current  by  the  use  of  special 
mechanical  interrupters,  electrolytic  inter- 
rupters, special  transformers,  etc.  There 
are  also  special  sets  consisting  of  motor - 
generators,  electrolytic  rectifiers,  trans- 
formers, etc.,  that  may  be  used  for  produc- 
ing a  great  variety  of  currents  of  different 
frequencies,  etc.,  and  for  giving  vibratory 
motion,  compressed  air,  and  many  other 
forms  of  energy  used  In  treatment  of  the 
body.  Also  see  Generators,  high-frequency, 
electro  therapeutic:  Violet-ray  high-fre- 
quency apparatus,  electrodes  and  attach- 
ments. 
Manufacturer*: 
Anchor     Electric     Co..     E67 

Blvd..  Chicago.  TJ1. 
Becker  Electric  Works.  30SG  Lincoln  Ave.. 

Chlcego.  m. 
Beti   Co.,   Frank    S..    Hoffman   St.,    Hamg 

mond,  Ind.     "Wood's." 
BLEADON-D1TN      CO..      213      S.      Peoria 

St..      Chicago.     III.        "Baby     Vloletta," 

"Vloletta."     (See  display  advertisement 

Bushnell  Mfg. '  Co..  2326  Telegraph  Ave., 
Berkley.  Cal. 

Clapp-Eastham  Co..  139  Main  St..  Cam- 
bridge, Mass. 

Easter  Electric  Co..  The,  827  Hth  St., 
Denver,  Colo. 

Fischer  A  Co..  Inc..  H.  G..  2341  Wabansla 
Ave..  Chicago,  III, 


International  X-Ray  Corp.,  326  Broadway. 

New  York,  N.  Y. 
Kapota  Electric  Machines  Sales  Co..  Hy- 

man,  IS  W.  42nd  St..  New  York.  N.  Y. 
Klltien  Radio  Mfg.  Co.,  Inc.,  Flett  Ave. 

Racine,  Wis. 
Kny-Scheerer  Corp.  of  America,  G6-i 


St..   New  York.  N.  Y. 

Master  Electric  Co..   113   S.  Jeffersot 
Chicago.    IU.      "Sine- Flux."    "De  Li 


Mcintosh  battery  &  optical  co.. 

SIT- 8*8  N.  Desplnines  St.,  Chicago.  Til. 
"Hogan"  high-frequency  apparatus. 
transformer  type,  affording  high  fre- 
quency currents  of  the  roost  efficient 
character  for  auto -condensation,  di- 
athermy,   electro- coagulation    and    all 

Ozone    Co.    of    America,    418-418    4th    St., 

Milwaukee.  Wis. 
RBNI7I4FB    ELECTRIC    CO.,    Marquette 

Hldg.,  Detroit,  Mich. 
Sterling     Electrical     Corp.,     2711     Church 

Ave..  Cleveland.  Ohio. 
Tecla  Co..  Inc.,  Detroit,  Mich. 
Victor    X-Ray    Corp.,    238    S.    Robey    St. 

Chicago.  111. 
Vlraione    Co..    The.   1111    Absopure    Bldg. 

Detroit,  Mich. 
Vulcan   Electric   Co.,    239   S.   Los   Angeles 

St..  Los  Angeles.   Cal.     "Vulcan." 
Wait    A    Bar t let t    Mfg.    Co..    EI    Jacks* 

Ave.,  Long  Island  City,  N.  Y. 
Wappler    Electric    Co..    Inc.,     162    Harris 

Ave..  Long  Island  City.  N.  Y. 
WESTERN   COIL   &   ELECTRICAL   CO., 

300  Bth  St..  Racine,  Wis.     "Vi-Rsy-O." 
Wocher   A    Son   Co..    The   Max.   23-29  W 

6th  St.,  Cincinnati.  Ohio. 
HIOH -FREQUENCY       GENERATORS.- 
See      Generators,      hi  sh  -frequency     electro 
therapeutic;     also     Generators,      hlgh-frc 


HIGH-GRADE— Trade  name  tor  gen- 
manufactured  by  the  Eck  Dynamo  A  Motor 
Co.,  Mill  A  Main  Sts.,  Belleville.  N.  J. 


HIOH  POTENTIAL— This  term  and  Its 
synonyms,  "high  tension"  and  "high  volt- 
age," are  largely  relative  expressions 
designating  circuits  or  apparatus  designed 
for  and  operating  at  potentials  higher  than 
other  circuits  or  apparatus  with  which  they 
are  related  or  being  compared.  For  Instance, 
a  bell -ringing  transformer  has  a  high-po- 
tential winding  of  110  volts  and  a  low- 
potential  winding  of.  say,  6  volts,  yet  the 
entire  outfit  Is  of  tow  potential  In  com- 
parison with  the  2300/115-volt  distributing 
transformer  from  which  the  bell-rlnglng 
transformer  may  be  supplied,  and  the  dis- 
tributing transformer  is  of  low  potential  in 
comparison  with  the  transmission  stepdown 
transformer  of.  say,  33,000/2300  volts  from 
which  It  In  turn  receives  Its  supply. 

In  spite  of  the  widespread  loose  or  rela- 
tive nature  of  these  expressions,  there  has 
usually  been  some  effort  to  set  a  definite 
dividing  line  between  low  potential  and 
high  potential  In  general.  This  dividing 
line  has  steadily  advanced  with  the  prog- 
ress of  alternating-current  developments, 
particularly  in  power  transmission.  At 
first  the  Edison  110  and  Z20-volt  systems 
were  considered  to  be  low  potential  and 
any  voltages  above  these,  such  as  the  B66- 

up  to  B00O  volts,  were  high  potential.  As 
a-c.  power  transmission  came  Into  use  with 
voltages  of  6600,  11,000,  13,000  and  steadily 
rising  values,  alt  voltages  over  6000  were 
regarded  as  extra-high  potential  by  aome 
authorities.  There  were  wide  differences 
of  opinion,  however,  and  are  still  on  this 
point.  At  present,  the  1920  edition  of  the 
National  Electrical  Code  classifies  poten- 
tials as  follows:  Low  potential.  600  volts 
or  less;  high  potential.  601  to  5000  volts; 
extra-high  potential,  over  B00O  volts.  These 
values  are  quite  generally  agreed  to  as  the 
limits  for  the  three  classes  of  potentials. 
but  by  many  electrical  engineers  are  differ- 
ently designated  as  follows:  Low  potential, 
600  volts  or  leas:  medium  potential,  001  to 
5000  volts:  high  potential,  over  B00O  volts. 

HIGH   POWER Trade  name  for  storage 

batteries  manufactured  by  the  MInlmax 
Electric  &  Mfg.  Co.,  Ltd.,  Malasonneuve. 
Montreal,  Que.,  Can. 

HIOH  SPEED— Trade  name  for  arc  lamp 
globes  manufactured  by  the  Mucbeth- Evans 
Glass  Co..  Chamber  or  Commerce  Bldg., 
Pittsburgh.   Fa,. 

HIGH-SPEED  ENGINE  COR  P.— 9-11 
Clinton  St.,  Newark.  N.  J.  Manufacturer 
of  steam  engines.  Business  established 
1920,  President  and  general  manager, 
Leonard  M.  Randolph;  vice-president, 
Charles  A.  Wilson;  secretary.  Addison  S. 
Sanborn;  treasurer,  Harry  C.  Gardner;  sales 
manager.  John  H.  Austin. 

HIGH  SPEED  HAMMER  CO.,  INC.,  THE. 
— 31*  Norton  St.,  Rochester,  N.  Y.  Manu- 
facturer    or     electric     drills     and     rl  voting 

HIOH  TENSION.— This  term  Is  used 
when  referring  to  circuits  or  apparatus  de- 
signed for  voltages  exceeding  6.000.  It  Is 
also  used  in  a  comparative  sense  In  refer- 
ring to  any  voltage  of  relatively  high  value. 
Also  see  High  potential. 

HIGH  TENSION  ELECTRICAL  SPE-' 
CIALTY  CO.— Newton.  Mass.  Manufac- 
turer of  tree  insulators. 

HIGH-TENSION  FUSES.— See  Fuses. 
high-tension  chemical;  Fuses,   high-tension 

HIGH-TENSION      FUSE8,      SWITCHES. 

TRANSFORMERS,  INSULATORS.  —  See 
Fuses,  hfgh-tenslon.  chemical,  and  High- 
tension,  oil-filled;  Switches,  air-brenk.  high- 
tension,  pole  top  and  outdoor  substation: 
Switches,  disconnecting,  high-tension; 
Switches,  oil,  high-tension;  Transformers. 
high-tension  power,  and  high-tension  test- 
ing; Insulators,  porcelain  pin  type,  high- 
tension,  and  porcelain,  suspension. 

HIGH  TENSION  SUPPLIES  CO.— Wil- 
mington. Del.  Manufacturer  of  cartridge 
fuses  and  resistance  materials.  President. 
W.  F.  Hoey;  vice-president  and  sales  man- 
ager, W.  B.  Hoey;  secretary  and  treasurer, 
D.  T.  Swing. 

HIGH-TENSION  SWITCH  E  8.  —  See 
Switches,  oil.  high-tension  motor -opera  ted: 
Switches,  oil.  high-tension  solenoid -oper- 
ated: Switches,  air-break,  high-tension  pole 
top  and  Outdoor  substation;  Switches,  dis- 
connecting, high-tension. 

HIGH-TENSION  TRANSFORMERS — See 
Transformers,  high-tension  power;  Trans- 
formers, high-tension  testing. 
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established  1883.     President.  J.  1 


HIGH  VOLTAGE.— This  term  Is  used 
when  referring  to  potentials  exceeding 
5.1)00  volts.  It  Is  also  used  In  a  comparative 
sense  when  referring  to  any  relatively  high 
voltage  u  compared  to  some  other.  Also 
see  High  potential. 

HIGHLAND Trade    name    for    soldering 

paste  manufactured  by  the  Highland  Elec- 
tro-Chemical Mfg.  Co..  Connellavllle.  Pa. 

HIGHLAND  ELECTRO-C  HEMICAL 
MFG.  CO— Connellavllle,  Pa.  Manufacturer 
of  soldering  paste,  salts  and  sticks.  Charles 
P.  Wood,  manager. 

HIGHLANDER. — Trade  name  for  revolv- 
ing cylinder  washing  machines  manufac- 
tured by  the  Rochester  Washing  Machine 
Corp..  ST  Franklin  St.,  Rochester.  N.  Y. 

HIGHLANDS  MFG.  CO.— Muncle,  Ind. 
Manufacturer  of  portable  lamps,  lighting 
fixtures  and  fixture  fittings.  Business  es- 
tablished IS  02.  President,  Thomas  L. 
Ryan;  vice -president.  L.  H.  Ryan:  secre- 
tary. S.  M.  Highlands;  treasurer.  C.  E. 
Highlands. 

Hl-QLO  SIGN  CO.— Schmulbach  Bldg.. 
Wheeling.  W.  Va.  Manufacturer  of  electric 
signs  and  displays.  President.  J.  C.  Mc- 
Klnley;  vice-president  and  general  man- 
ager. Dr.  N.  A.  Hanlng;  secretary,  Edward 
L.  Waddell;  treasurer.  H.  B.  Lock  wood: 
sales  manager.  W.  F.  Hyde.  Factory,  War- 
wood.  Wheeling,  W.  Va.  Sales  representa- 
tives. National  Sign  Co.,  Denver,  Colo, ; 
'  Myers  Hi-GIo  Electric  Co.,  1314  Wabash 
Ave..  Chicago.  III.;  Staley,  Crabb  A 
Thomas,  Indianapolis,  Ind.;  Steubenvllle 
Wiring  Co..  Steubenvllle.  Ohio. 

Hl-HEET— Trade  name  for  molded  Insu- 
lations manufactured  by  the  General  Insu- 
late Co.,  1004-1024  Atlantic  Ave.,  Brooklyn, 
N.  Y. 

HILKE — Trade    name    for    motor-driven 
lumber  stackers  manufactured  by  the  Si    ' 
tie    Machine    Works.    Lander    St.    A    E 
Waterway,  Seattle.  Wash. 

HILL    CLUTCH     CO.,    THE.— Cleveland, 
Ohio.      Manufacturer   of   friction    clutches, 
other 
.alness 
Perkins; 

Mllo  Q.  Firestone:  sales  manager.  Hunter 
Morrison.  Main  office  and  factory,  W.  65th 
St.  A  Breakwater  Ave..  Cleveland, 
Branch  office.  50  Church  St..  New  York, 
N.  Y. 

HILL  PUMP  VALVE  CO.— 4601  Belmont 
Ave.,  Chicago,  111.  Manufacturer  of  miscel- 
laneous valves.  President  and  treasurer, 
E.  H.  Heller;  vice -president,  H.  G.  Heller; 
secretary    and    general    manager,    N.    Lev- 

HILLIARD  CLUTCH  A  MACHINERY 
CO.,  THE.— 102  W.  4th  St..  Elmlra,  N.  Y. 
Manufacturer  of  friction  clutches  and  fric- 
tion clutch  couplings.  President,  J.  M. 
Connelly;  vice-president.  J.  9.  Fai     " 


HILLS- McCANNA  CO.— 2015  Elsti 
Chicago,  111.  Manufacturer  of  lubricating 
devices.  Business  established  1898.  Pres- 
ident and  sales  manager.  Albert  H.  Noyes; 
vice-president.  Thomas  A.  Delaney;  secre- 
tary and  treasurer,  Albert  H.  Smith. 

HILO-— Trade  name  for  telephone  bracket 
manufactured    by    the    American 
Co..  (401  3.  State  St.,  Chicago.  III. 

HILO. — Trade  name  for  ena 

Japans,  black  baking  rubber  finish. 
wire  enamel,  etc.,  made  by  the  Hllo  Var- 
nish  Corp.,    Brooklyn,  N.    Y.,   and    Chicago. 
HI.  

HI-LO-— Trade  name  for  electric  auto- 
mobile horn  manufactured  by  the  Premier 
Electric  Co..  380O-SB1O  Ravenswood  Ave., 
Chicago,  m. 

HILO  VARNISH  CORP.— Brooklyn.  N.  Y. 
Manufacturer  of  insulating  varnishes, 
enamels  and  Japans.  Business  established 
ll().  Preldent.  John  H.  Schumann;  vlce- 
nrealdents,  Al  G.  Schumann  and  John  H. 
Mills;  secretary.  Carl  J.  Schumann;  treas- 
urer, Frank  M.  Schumann:  assistant 
treasurer.  H.  Uehllnger.  Main  office.  1 
Qerry  St..  Brooklyn,  N.  Y.  Branch  office. 
2420  Waahburno  Ave..  Chicago.  111. 

HINDE  A  DAUCH  PAPER  CO.,  THE— 
3U  W.  Water  St..  Sandusky.  Ohio.  Manu- 
facturer of  corrugated  fiber  shipping  boxes 
and  cartons. 

HINDLe,  CHARLES  F.— 45  Spring  St., 
Ossinlng,  N.  Y.  Manufacturer  of  electro- 
card  I  graphic  equipment.  Business  estab- 
lished 1914, 


HINDLEY.— Trade  name  for  steam  en- 
gines manufactured  by  the  Bawden  Ma- 
chine Co.,  Ltd.,  168-75  Sterling  Road, 
Toronto,  Ont.,  Can. 

HINE  ELIMINATOR.— Trade  name  for 
steam  separator  manufactured  by  James 
L.  Robertson  A  Sons,  78-80  Murray  St..  New 
York.  N.  Y. 

HINMAN  MILKING  MACHINE  CO— 
Oneida,  N.  Y.  Manufacturer  of  electric 
milking  machines. 

HIN8DILL  ELECTRIC  CO.— Troy,  N.  Y. 
Manufacturer  of  storage  batteries  and  ad- 
justable lighting  fixtures.  Charles  A. 
Hlnsdlll,  president.  Main  office,  226  River 
St.,  Troy,  N.  Y.  Branch  office.  114  Central 
Ave.,  Albany,  N.  Y. 

H I PACO.— Trade  name  for  pressboard 
manufactured  by  C.  B.  Hewitt  A  Bros., 
16-24  Ferry  St.,  New  York,  N.  Y. 

HIPCO. — Trade  name  for  dry  batteries 
manufactured  by  the  Hlpwell  Mfg.  Co., 
Pittsburgh,  Pa. 

'  HIPCOSCOPE.— Trade  name  for  flash- 
lights manufactured  by  the  Hlpwell  Mfg. 
Co..  Pittsburgh.  Pa. 

HI-PO  WATERROOF  BATTEHY  CORP. 
—South  Norwalk,  Conn.  Manufacturer  of 
dry  batteries.  President,  E.  Putney;  vice- 
president  and  general  manager,  H.  E. 
Warncke;  secretary  and  treasurer,  H.  L. 
Halt. 

HI -POWER.— Trade  name  for  photo- 
graphic and  photoengraving  lamps  manu- 
factured by  J.  H.  Wagenhorst  A  Co.,  704 
Dollar  Bank  Bldg.,  Youngstown,  Ohio. 

HIPWELL  MFG.  CO.— Pittsburgh.  Pa. 
Manufacturer  of  flashlights  and  flashlight 
batteries. 

HIRSCHY  CO.,  THE.— 269  S.  1st  Ave..  S-. 
Duluth.  Minn.  Manufacturer  of  electric 
washing  machines.  Business  established 
1917.  President,  treasurer  and  general 
manager.  H.  C.  Hlrschy,  secretary,  C.  M. 
Rice. 

HISEY-WOLF  MACHINE  CO.,  THE.- 
Coleraln  A  Marshall  Aves..  Cincinnati.  Ohio. 
Manufacturer  of  portable  electric  machine 

HI. SPEED.— Trade  name  for  screw  driv- 
ers manufactured  by  the  M-B  Tool  Co., 
Danlelson,  Conn. 

HI-TEN.— Trade  name  for  pole-line  Lard- 
ware  manufactured  by  Hubbard  A  Co.,  6301 
Butler  St..  Pittsburgh,  Pa. 

Hi-TENRIT — Trade  name  for  molded  in- 
sulation manufactured  by  the  Boon  ton 
Rubber  Mfg.  Co.,  Boonton,  N.  J. 

HI  TEST.— Trade  name  for  electricians 
rubber  gloves  manufactured  by  the  Good- 
vear  Rubber  Co.,  787-789  Broadway.  New 
York,  N.  Y. 

HI-TEST. — Trade  name  for  linemen's 
rubber  gloves  manufactured  by  the  Fault- 
less Rubber  Co.,  Ashland,  Ohio. 

HI- TEST. — Trade  name  for  linemen's 
rubber  glovea  manufactured  by  the  Wilson 
Rubber  Co..  1116  Garfield  Ave.,  S.  W..  Can- 

HI-UP-— Trade  name  for  dry  batteries 
manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc..  17  Park  PI..  New  York, 
N.  Y. 

HIVOLT  RAY.— Trade  name  for  violet- 
ray  high-frequency  coll  manufactured  by 
the  Mcintosh  Battery  A  Optical  Co.,  223- 
?33  N.  California  Ave..  Chicago.  III. 

HI- VOLTAGE.— Trade  name  for  line* 
men's  rubber  gloves  manufactured  by  the 
Faultless  Rubber  Co.,  Ashland,  Ohio. 

HI-VOLTAGE— Trade     name     for     __- 

horn-gap  fuses,  choke  colls 

.  .    _ ■tube  fuses,  manufactured  by  the 

HI- Voltage  Equipment  Co..  3306  Croton 
Ave..  Cleveland,  Ohio. 

HI-VOLTAGE  EQUIPMENT  CO.— 3306 
Croton  Ave..  Cleveland.  Ohio.  Manufac- 
turer of  high-tension  switching  and  protec- 
tive equipment  for  outdoor  Installations, 
Business  established  1920.  President  and 
L.  C.  Hart;  secretary  and 
L.  Jack. 

H-K  TOY  A  NOVELTY  CO.,  THE— 
Indlanapolls.  Ind.  Manufacturer  Of  toys, 
motors  and  other  novel  ties. 

HM.— Trade  name  Tor  electric  rivet  heat- 
ers made  by  the  Humll  Corp.,  101  Park 
Ave.,  New  York.  N.  Y. 

H.  M.  A  L.  M.— Trade  name  for  lubricat- 
ing oil  manufactured  by  the  Fred  G.  Clark 
Co.,  1067  W.  11th  St..  Cleveland.  Ohio. 

HI 


H.  M.  6.— Trade  name  for  spark  plugs 
and  screw  machine  products  manufactured 
by  the  Hartford  Machine  Screw  Co.,  476 
Capitol  Ave.,  Hartford,  Conn. 


electric  Industrial  trucks.  President.  Alger 
M.  Hoagland:  secretary  and  treasurer. 
George  D.  Thayer.    Factory.  Madison,  N.  J. 

HOBART     BROS.     CO 113     Water     St., 

Troy.  Ohio.  Manufacturer  of  battery- 
charging  outfits,  air  compressors,  motors 
and  grinders.  Business  established  1898. 
President.  C.  C.  Hobart:  vice-president,  C. 
C.  Hobart,  Sr.;  secretary  and  sales  man- 
ager, W.  H.  Hobart;  treasurer  and  general 
manager,  E.  A.  Hobart.  Exclusive  distrib- 
utor. Battery  Service  A  Sales,  Hamilton, 
Ont..  Can. 

HOBBS  CO.,  CLINTON  E — 30-36  Pearl 
St..  Boston,  Mass.  Manufacturer  of  elec- 
tric hoists,  chains  and  Jacks.  Business 
established  1913.  President  and  secretary, 
Russell  Hobbs;  treasurer  and  general  man- 
ager.   Clinton    E.    Hobbs;    sales   manager, 

HOBBS  STORAGE  BATTERY  CO.— Loa 
Angeles.  Cat.  Manufacturer  of  starting, 
lighting  and  Ignition  storage  batteries. 
Business  established  1917.  President  and 
general  manager,  S.  T.  Wallea;  vice-presi- 
dent and  treasurer,  A.  W.  Bumltler;  secre- 
tary, E.  P.  Fay.  Main  office  and  factory. 
1231  Olive  St.,  Los  Angeles.  Cal.  Sales 
representatives.  R.  H.  Turner,  2044  Com- 
merce St.,  Dallas,  Tex.;  R.  H.  Starrett.  1003 

E.  Denny  Way.  Seattle,  Wash.;  Fred  Bel- 
'ows,  38  8th  St..  San  Francisco.  Cal. 

HOBRECHT  CO.,  J.  C— 1012  6th  St..  Sac- 
ramento,   Cal.       Manufacturer    of    lighting 

HOCKING  GLASS  CO Lancaster.  Ohio. 

Manufacturer  of  Illuminating  glassware. 

HODELL.— Trade  name  for  chains  manu- 
factured by  the  Chain  Products  Co.,  3924 
Cooper  Ave.,  Cleveland.  Ohio. 

HODGES  STUCCO  MACHINE  CO.,  THE. 
—8618  Coleraln  Ave.,  Cincinnati.  Ohio. 
Manufacturer  of  electric  stucco  machines. 
Ruslness  established  1919.  President,  John  , 
T.  Rowell:  secretary  and  treasurer,  William 
H.  Morris. 

HODGKINS  CO.,  J.  F.— Box  447.  Gar- 
diner, Me.  Manufacturer  of  trolley  wheels. 
trolley  bushings  and  motor  bearings.  Busi- 
ness established  1691.  President  and  gen- 
eral manager,  J.  F.  Hodgklns;  secretary 
and  treasurer.  E.  F.  Hodgklns. 

HODGMAN  RUBBER  CO.— Tuckahoe.  N. 
Y.  Manufacturer  of  linemen's  gloves,  boots 
and  other  rubber  products.  Business  es- 
labllPhed  1818.  President.  O.  B.  Hodgman; 
vice-president,  F.  A,  Hodgman;  secretary 
and  general  manager.  A.  W.  Warren; 
treasurer.  S.  T.  Hodgman.  Main  office  and 
factory,  Tuckahoe.  N.  Y.  Branch  offices, 
52  Chauncy  St.,  Boston.  Mass.;  1708  Re- 
public Bldg.,  Chicago,  111. 

HOEPFNER  PROCESSES.  —  Early  at- 
tempts In  the  electrolytic  production  of 
various  metals  from  the  ores)  special 
processes  were  developed  for  copper,  sine 
and  nickel. 

HOEVEL  MFG.  CORP — Jersey  City,  N. 
J.  Manufacturer  of  sand-blast  machines. 
Business  established  1911.  President,  G.  H. 
Koven:  vice-president  and  treasurer.  L.  O. 
Koven;  secretary  and  general  manager,  H. 

F.  Hoevel.  Main  office  and  factory,  Jersey 
City,  N.  J.  Branch  office.  603  American 
Trust  Bldg.,  Cleveland.  Ohio. 

HOFMANN,    ALFRED 160-162    Hudson 

Are..  Union  Hill.  N.  J.  Manufacturer  of 
lamp  making  machinery  and   Incandescent 

HOFFELD  A  CO.,  R.— 61-69  Carroll  St., 
Buffalo.  N.  Y.  Manufacturers  of  felt  and 
leather  washers.  Partnership,  H.  R.  Hof- 
feld  and  William  Haler. 

HOFFMAN-CORR  MFG.  CO.— Philadel- 
phia, Pa.  Manufacturer  of  electrical  tapes, 
braids,  twines  and  ropes.  Business  estab- 
lished 1393.  General  manager,  George  F. 
Hoffman.  Main  office.  113  Market  St., 
Philadelphia,  Pa.  Factories,  Philadelphia, 
Pa.,  and  Oxford,  Ala.  Branch  office,  316 
Lafayette  St.,  New  York,  N.  Y. 

HOFFT  CO.,  THE  M.  A Lemcke  Bldg., 

Indianapolis,  Ind.  Manufacturer  of  me- 
chanical stokers.     M,  A.  Hofft.  president. 

HOGAN. — Trade  name  for  high-frequency 
electro  therapeutic  apparatus  manufactured 
by  the  Mcintosh  Battery  A  Optical  Co., 
221-213  N.   California  Ave.,   Chicago.   111. 
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HOOAN    SILENT Trade    name    for   X' 

ray  trans  former  manufactured  by  the  Me 
In  tosh  Battery  A  Optical  Co.,  2  23 -23  J  N 
California  Ave..   Chicago,  111. 

HOGAN-SPENCER-WHITLEY  CO.— 1052 
W.  12th  St.,  Brie,  Pa.  Manufacturer  of 
electric  washing  machines.  Business  estab- 
lished 1313.  president.  J.  F 
president,  J.  J.  Hogan: 
'reasurer,  R.  R.  Whitley. 

HOIST  CONTROLLERS.— See  Control- 
lers, mine  and  other  heavy-duty  hoist;  also 
Controllers,  miscellaneous  hoist. 

HOISTS,  ELECTRIC,  BUILOER'8 
CONTRACTOR'S.— Electrio  hoists  of  this 
type  are  specially  designed  for  u«e  In 
building  construction  where,  because  of  fire 
hazard,  smoke,  danger  of  (reeling  in  win- 
ter or  other  reasons,  the  steam  hoisting 
engine  Is  objectionable.  They  are  used  '- 
operate  concrete  elevators  and  to  ra 
brick,  tile  and  other  materials  to  Ahe  va 
ous  working  levels.  The  hoisting  ropes  are 
wound  about  the  drums  of  the  machine, 
The  machine  la  usually  on  the  ground  level, 
the  ropes  being  passed  over  pulleys  sup- 
'      s  the  working  level.    The  hoist 


erally  c 


s  of  a 


,   a   braking   device,   and   oni. 

two  winding  drums,  ail  compactly  mounted 
on  a  single  base.  However,  there  are  a 
number  of  more  complex  machines  capable 
Of  satisfying  the  variety  of  demands  made 
upon  hoisting  machinery  in  the  erection  of 
large  steel  structures. 
Manufacturers; 
American  Hoist  A  Derrick  Co..  St.  Paul, 

Minn. 
Bedford    Foundry    A    Machine    Co.,    Bed' 

ford,   Ind. 
Brown  Clutch   Co.,   The,  Sandusky,  Ohio. 

"Little  Giant."   "Morgan." 
Browning   &    Co.,    Victor   R,.    17T01   Lake 

Shore   Blvd.,   Cleveland,   Ohio. 
Canadian  General   Electric  Co.,    Ltd.,   212 

King  St.,   W-   Toronto,  Ont.,  Can. 

Canadian   Mead-Morrison   Co.,    Ltd..   285 

Beaver  Hall  Hill.   Montreal,   Que..  Can. 

Carlln   Machine    Co.,    John    H..    Sandusky 

and  Lacock  Sts.,  Pittsburgh.  Pa. 
Cherry  Tree   Machine   Co.,    Cherry   Tree, 

Clyde  Iron  Works,  JTth  Ave.,  W.  and 
Michigan  St.,  Dulutb,  Minn.  (Exclu- 
sive distributor.  Clyde  Iron  Works 
Sales  Co.) 

Denver  Engineering  Works  Co.,  The, 
30th  and   Blake   Sts.,    Denver.    Colo. 

Erie  Hoist  Co..  The,  1908  Holland  St.. 
Erie.    Pa.      "Erie." 

Finch  Mfg.  Co.,  9th  Ave.  &  W.  Linden 
St..    Scranton,    Pa. 

Flory  Mfg.  Co..  S..  Bangor,  Pa.     "Fiery  " 

GREEN  EQUIPMENT  CORP.,  G3  W. 
Jackson    Blvd.,    Chicago,    HI- 

Orote  Mfg.  Co.,  P.,  3rd  Ave.,  Evansvilie, 

Lakeside  Bridge  A  Steel  Co.,  North  Mil- 
waukee, Wis. 

Lldgerwood  Mfg.  Co..  96  Liberty  St.,  New 
York.  N.  Y. 

Maine  Electric  Co.,  Inc..  The.  35  Com- 
mercial  St.,    Portland.  Me.      "Maine." 

Marsh  Engineering  Works,  Ltd..  Belle- 
ville.  Ont..    Can. 

Mead-Morrison  Mfg.  Co.,  126  Prescott  St.. 
East  Boston,  Mass. 

Milwaukee  Electric  Crane  &  Mfg.  Co., 
Milwaukee,  Wis.      "Milwaukee." 

Northern  Crane  Works,  Ltd..  Walker- 
vllle.   Ont..  Can.     "Northern." 

Northern  Engineering  Works.  10  Chene 
St..    Detroit.    Mich.      "Northern." 

O.  K.  Clutch  A  Machinery  Co.,  Colum- 
bia, Pa.     "O.  K." 

Orr  A  Sembower,   Inc..   Reading.  Pa. 

Reading  Chain  A  Block  Corp..  2110 
Adams  St..  Reading.  Pa.     "Reading." 

Sasgcn  Derrick  Co..  The,  3101-3129  Grand 
Ave..  Chicago.  III. 

Schramm  A  Son,  Inc.,  Chrla  D„  West 
Chester.  Pa. 

Standard    Electric  Machinery   Co.,    Baltl- 


Thomas  Elevator  Co.,  : 
Chicago.   111.     "Thorn i 

Vulcan    Iron    Works. 
Wilkes  -Barre,    Pa. 


S.    Main    St.. 


HOISTS,  ELECTRIC,  CHAIN.  —  T  h  e 
chain  hoist  and  Its  modifications  are  the 
types  often  used  on  certain  traveling 
cranes,  monorails,  and  various  portable 
hoists.  It  is  essentially  a.  motor- ope  rated 
block  and  tackle.  The  chain  or  rope  Is 
wound  about  a  pulley  which  is  either  dl- 
--'    ~    geared    to    an    electric 


motor.  The  motors  are  generally  equipped 
with  drum  type  controllers  and  various 
braking  devices.  The  controls  are  oper- 
ated from  the  floor  by  pendent  cords.  The 
hoisting  ropes  are  either  single  or  double- 
strand  type  and  made  of  chain  or  wire 
rope.  The  single-strand  type,  having  no 
block,  has  the  hook  fastened  directly  to  the 
chain.  The  hoists  are  provided  with  a 
hook  so  that  they  may  be  supported  from 
-mient  point. 


Mai 


jfactur 


Brown  Clutch  Co..   The,   Sandusky,   Ohio. 

Brown     Hoisting    Machinery    Co.,    The, 

Cleveland.    Ohio.      '"Brown  hoi  St." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W-.  Toronto,  Ont..  Can. 

Dake  Engine  Co..  Grand  Haven,  Mich. 

Detroit  Hoist  &  Machine  Co.,  Morrow  A 
Marston  St.,   Detroit,   Mich.     '-Detroit." 

Gilbert-Grant  Co..  The,  Grand  Centra 
Terminal,  New  York,  N.  Y. 

Hobbs  Co.,  Clinton  E„  30-35  Pearl  St. 
Boston.   Mass.     "Red  Line." 

Joslyn  Mfg.  A  Supply  Co..  133  W.  Wash- 
ington St..  Chicago,   III. 

Moore  Co.,  The  Franklin.  Wlnsted,  Conn. 

Northern  Crane  Works,  Ltd.,  Walkervillc, 
Ont.,   Can.      "Northern." 

Northern  Engineering  Works.  10  Chene 
St..  Detroit,  Mich.     "Northern." 

Pawling  A  Harniachfoger  Co..  38th  A 
National  Aves..  Milwaukee,  Wis.  "P. 
A  H." 

Roeper  Crane  A  Hoist  Works,  1T30  N. 
10th   St..   Reading,   Pa. 

Ryerson  A  Son,  Joseph  T.,  18th  A  Rock- 
well Sts..  Chicago.  III. 

Schramm  A  Son,  Inc.,  Chris  D.,  West 
Chester,    Pa. 

Standard  Electric  Machinery  Co..  Balti- 
more? Md.      "Standard- Baltimore." 

Yale  A  Towns  Mfg.  Co..  Stamford,  Conn. 


llvered   by  barge,   schooner 

it  Is  often  unloaded  by  the „. 

"""'"—  digger  and   hoist.     A  coal 


of  the  large  and  medlui 
l"      ""-■—    "--  coal  Is  de- 


fi'Bh  enough  in  the v.   ,„  1„™  ,„  SMl 

ity  through  the  crushers,  weighing  seal  _ 
and  finally  to  the  conveyor.  In  smaller 
plants  very  often  a  monerall  hoist  Is  used 
for  picking  up  the  coal  either  at  the  car 
or  barge  and  conveying  It  to  the  storage 
space  or  picking  it  up  at  the  storage  yard 
and  conveying  It  to  the  bunkers.  These 
are  usually  motor -driven  with  an  oper- 
at°rS  <=8b   suspended   alongside   the  hoist. 


pockets,  : 


they  are  spouted  intc 
the  plant  Monorail  hoists  are  also  used 
for  ash  handling  In  some  plants.  For  ash 
hoists  for  sidewalk  use  see  Hoists,  electric. 
miscellaneous  and  special. 

Manufacturers: 

American  Engineering  Co.,  Aramlngo 
pVB'  "'k  BUmr}"land   St"   phlltWle|pnla- 

Bartlett   &   Snow  Co..   The  C.  O.,   Cleve- 

Brown     Hoisting     Machlner 


3  Co.,    320  E.  North  Water 


,   Ltd.,    212 


Burke  Furro.™  „„ 

St..    Chicago,    111. 
Canadian   General  Electf,,,  y,v..    , 

King  St..  W.,  Toronto,  Ont..  Can. 
Canadian    Mead-Morrison    Co.,    Ltd.,    286 

Beaver  Hall  Hill,   Montreal.  Que.,   Can 
Carlln    Machine  Co.,    John   H.,    Sandusky 

A   Lacock   Sts.,   Pittsburgh,   Pa. 
Denver  Engineering  Works  Co.,  The.  30th 

A    Blake   Sts..    Denver,    Colo. 
Detroit  Hoist  A  Machine  Co.,  Morrow  A 


Gillis  A  Geoghegan.  63T-539  W.  Broad- 
way. New  York.  N.  Y.     "G  AG" 

Guarantee  Construction  Co.,  HO  Cedar 
St.,    New    York,    N.    Y. 

Hunt  Co..  Inc.,  C.  W.,  1580  Richmond 
Terrace,   West  New  Brighton,  N.  Y. 

Lakeside    Bridge    A    Steel    Co.,    N.    Mil- 

LINK  BELT  CO..  329  W.  S9th  St.,  Chi- 
cago.   III.      "Link-Belt." 

Maine  Electric  Co..  Inc.,  The,  35  Com- 
mercial St.,  Portland,  Me.     "Maine." 

m 


Milwaukee    Electric    Crane    A    Mfg.    Co.. 

Milwaukee,   Wis.     "Milwaukee." 
Morris    Crane    A    Hoist    Co.,     Ltd.,    The 

Herbert,  Niagara  Falls,  Can.     "Morris  " 
Mundy    Hoisting    Engine    Co..    J.    8      782 

Frellnghuysen  Ave.,  Newark,  N.  J. 
Northern    Crane    Works.    Ltd..    Walker- 

vllle,   Ont,   Can.     "Northern." 
Northern    Engineering    Works.    10   Chene 

St.,   Detroit,   Mich.      '"Northern." 
Orton    A    Btelnbrenner    Co.,    The,    808    S. 

Dearborn   St.,   Chicago,   III. 
Pawling   A    Harnlschfeger    Co.,    38th    A 

National   Aves.,    Milwaukee,    Wis.      "P. 

PITT  ENGINEERING  CO.,    120  W.   Kin- 
lie  St..   Chicago,  111. 
Robins  Conveying  Belt  Co..  13  Park  Row, 

New  York,  N.  Y. 
Schramm    A    Son,    Inc.,    Chris    D.,    West 

Chester,  Pa. 
SPRAGUE      ELECTRIC      WORKS      OF 
GENERAL  ELECTRIC  CO.,  527-631  W. 
3«h  St.,   New  York,   N.   Y.     (See  dis- 
play advertisement  no  pages  1306-1307  ) 
Standard    Electric  Machinery  Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
Washburn  A  Granger.  Inc..  60  Church  St 

New  York,  N.  Y.     "Dean." 
HOISTS,       ELECTRIC,      DECK       AND 
DOCK.— Cargo     handling    hoists    are     fre- 
quently   light-weight,     portable,     machines 
similar   to    builder's   hoists.      When    In   use 
fastened   rigidly    to   the    deck   or 


f  the  usual  lever  c 


they  a__   

dock  by  hooks  o.. 

clamps.    Instead  o.  „  „„„,..  , 

they  are  sometimes  operated  by  e 
remote  control.  In  this  case  the  master 
controller  Is  light  in  weight  and  Is  carried 
by  the  operator  to  his  position  beside  the 
hatch.  In  this  way  only  a  single  operator 
Is  required  and  he  has  a  full  view  and 
complete  control  of  the  load  being  handled. 
Manufacturers: 
Albro-Clem  Elevator  Co.,  Erie  Ave.  A  D 

St..  Philadelphia,  Pa.      "Albro-Clem." 

American      Engineering      Co..      Aramlngo 

Ave.    &    Cumberland    St.,    Philadelphia. 

.Pa,      "A-E-CO." 

Brown     Hoisting     Machinery-    Co.,  *  The. 

Cleveland,  Ohio.      "Brownholst." 
Canadian  General   Electric   Co.,   Ltd.,  212 

King  St.,  W„  Toronto,   Ont.,  Can. 

Canadian    Mead-Morrison    Co.,    Ltd      286 

Beaver  Hall  Hill,   Montreal,  Que.,  Can. 

'"—-"-    ""■•-■'-:--   "-,.,   John    H.,    Sandusky 

Pittsburgh.    Pa. 

'"-     Holland   St.. 


A    Lacock 

Erie    Hoist 

Erie.    Pa. 

Flory  Mfg. 


"Erie.1 


iangor,  Pa.    "Flory." 


Gillis    A    Geoghegan,    537-639    W.    Broad- 
way, New  York,   N.  Y.     "G  AG" 
Lakeside  Bridge  A  Steel  Co..  North  Mil- 
waukee, Wie. 
Maine   Electric  Co.,    Inc.,    The,    36    Com- 
mercial St.,   Portland,  Me.     "Maine." 
Marsh    Engineering    Works.    Ltd.,    Belle- 
ville.  Ont..   Can. 
Mead -Morrison  Mfg.  Co,  126  Prescott  St.. 

East  Boston.  Mass. 
Mundy    Hoisting    Engine    Co..    J.    S.,    782 

Frellnghuysen  Ave..  Newark,  JJ.  J". 
Nordberg  Mfg.  Co..  Milwaukee,  Wis. 
Northern    Crane    Works,     Ltd..    Walker- 

vllle.  Ont..  Can.     "Northern." 
Northern    Engineering   Works.    10    Chens 

St..   Detroit,  Mich.     "Northern." 
O.    K.    Clutch   A    Machinery  .Co..    Colum- 
bia.     Pa.      "O.   K." 
Pawling    A    Harnlschfeger    Co.,     38th    A 
National   Aves.,    Milwaukee.    Wla.      "P. 
&  H." 
Schram     A     Son,     Inc.,    Chris    D.,     West 

Chester.    Pa. 
SPRACT'E       ELECTRIC      WORKS      OF 
GENERAL  ELECTRIC  CO..  527-631  W. 
Mth    St.,    New  York,    N.   Y.      (See   dis- 
play advertisement  on  pogee  1SM-180T.) 
Standard    Electric   Machinery   Co..    Balti- 
more.  Md.      "Standard  -  Baltimore. " 
Thomas  Elevator  Co,   HI  S,  Hoyne  Ave.. 

Chicago,  III.  "Thomas." 
HOISTS,  ELECTRIC.  DERRICK— Der- 
rick hoists  are  similar  to  the  ordinary 
builder's  hoists  except  that  they  are  pro- 
vided with  bull  wheels  for  swinging.  In 
some  types  the  bull  wheel  Is  stationary  and 
the  swinging  Is  accomplished  by  a  swinging 
winch.  Several  types  embody  minor  modi- 
fications, such  as  a  two-speed  clutch  or 
control  mechanism  constructed  In  imitation 
of  steam  control  so  men  familiar  only  with 
engine  hoists  may  be  used  to  operate  them. 
Manufacturers: 
American  Holat  A  Derrick  Co.,  St.   Paul. 
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Browning  ft  Co..   Victor  R.,   17701  Lake 

Shore    Blvd.,   Cleveland,   Ohio. 
Canadian  General  Electric  Co..  Ltd.,    212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Mead -Morrison  Co..  Ltd..  385 
Beaver  Hall  Hill.  Montreal.  Que..  Can. 

Carlln  Machine  Co..  John  E.,  Sandusky  ft 
Lacock  Sts.,  Pittsburgh.  Pa. 

Denver  Engineering  Works  Co.,  The.  30th 
&   Blake    Sts.,    Denver.    Colo. 

Euclid  Crane  A  Hoist  Co..  The,  Euclid. 
Ohio. 

Flory  Mfg.  Co..  S..  Bangor,  Pa.    "Flory." 

Maine    Electric    Co.,    Inc.,    The,    36    Com- 
mercial St.,  Portland,   Me.    "Maine." 
-  Marsh    Engineering    Works,    Ltd..    Belle- 
ville,  Ont.,   Can. 

Mead-Morrison  Mfg.  Co.,  125  Preacott  St.. 
East  Boston,  Mass. 

Mundy  Hoisting  Engine  Co..  J.  S.,  723 
Frellnghuysen  Ave..  Newark.  N.   J. 

Northern  Crane  Works,  Ltd.,  Wa  titer - 
ville.    Ont..    Can.      "Northern." 

Northern  Engineering  Works.  10  Chene 
St.,    Detroit.    Mich.      "Northern." 

O.  K.  Clutch  &  Machinery  Co.,  Colum- 
bia. Pa.     "O.  K." 

Orr  ft   Sembower,    Inc.,    Reading.    Pa. 

Schramm  &  Son.  Inc.,  Chris  D.,  West 
Chester,  Pa. 

SPRAGTTE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-631  W. 
34th  St..  New  York,  N.  T.  (See  dis- 
play advertisement  on  cages  1306-1307.) 

Thomas  Elevator  Co.,  20  S.  Hoyne  Ave. 
Chicago,  III.     "Thomas." 

HOISTS,  ELECTRIC.  MINE.— Heavy- 
duty  mine  hoists,  due  to  the  character  of 
their  work,  are  heavily  constructed,  power- 
ful   hoist  I  nj;    machines,     frequently     called 

electric  motora.  For  deep  mines  it  IB  nec- 
essary that  these  machines  operate  at  very 
high  speeds,  sometimes  as  high  as  1000 
ft.  per  minute,  as  the  mine  depth  may 
exceed  2000  ft.  The  hoists  generally  used 
are  of  the  drum  type,  either  cylindrical. 
conical,  or  a  combination  of  the  two. 
Usually  two  drums  operating  In  balance 
are  used  for  each  hoist.  With  this  method 
the  loads  of  two  similar  cages  are  ap- 
proximately balanced,  one  empty  cage  br- 
ing lowered  In  one  section  of  the  shaft 
while  the  loaded  cage  Is  being  hoisted  In 
another.  These  hoists  must  he  very  ac- 
curately controlled  and  sometimes  special 
nlectrical  control  systems  are  used.  The 
,  .....    .      ,_,... n  hjr  |n^ 
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_  power  through  a  mot  or -generator 
*et.  control  being  obtained  by  variation  of 
the  generator  voltage.  This  method  Is 
sometimes  modified  by  the  addition  of  si 
flywheel  and  a  regulator.  The  regulator  is 
cormnint  in  the  motor-generator  circuit 
and  when  the  line  current  exceeds  a  pre- 
dftermlned  value  It  causes  the  motor  to 
slow  down  and  allows  the  flywheel  to  assist 
In  driving  the  generator.  Besides  the  deep 
vert  leal -shaft  hoists  there  are  several  spe- 
cial mine  hoists  particularly  adapted  to 
the  wide  variety  of  demands  met  with  In 
the  numerous  classes  of  mines.  Among 
such  types  are  the  Inclined -shaft  hoist,  the 
skip  hoist,  a  special  hoist  designed  to 
clamp  on  a  standard  drill  column,  and 
other  types  that  nre  simitar  to  ordinary 
elevator  hoists,  and  are  used  for  hoisting. 
hauling  and  miscellaneous  purposes. 
Manufacturers: 


Minn. 
Box   Iron  Works   Co..    William  A.,    Blaka 

ft   13rd  Sts.,  Denver,   Colo. 
Brown   Clutch  Co.,  The,  Sandusky,   Ohio 

"Morgan." 
Drown     Hoisting    Machinery     Co.,     The, 

Cleveland.    Ohio.      "Brownholst." 
Canadian  General  Electric  Co.,  Ltd.,  312 

King;  St..  W..  Toronto.  Ont..  Can. 
Canadian    Mead-Morrison    Co..    Ltd..    286 

Beaver  Hall  Hill,   Montreal,  Que..  Can. 
Carlin    Machine   Co..    John   H,.    Sandusky 

ft  Lacock  Sts..  Pittsburgh.  Pa. 
Cherry   Tree    Machine   Co.,    Cherry   Tree. 

Pa.      "Brownie." 
Denver  Engineering  Works  Co.,  The,  30th 

ft  Blake  Sts.,  Denver,  Colo. 
Pinch  Mfg.    Co.,   9th   Ave.   ft  W.    Linden 
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Lldgerwood  Mfg.  Co.,  »6  Liberty  St, 
New  York,  N.  Y. 

Maine  Electrlo  Co..  Inc.,  The,  36  Com- 
mercial St.,  Portland,  Me.     "Maine." 

Marsh  Engineering  Works.  Ltd.,  Belle- 
ville,   Ont.,    Can. 

Mead-Morrison  Mfg.  Co..  126  Prescott 
St..  East  Boston,  Mass. 

Milwaukee  Electric  Crane  &  Mrg.  Co., 
Milwaukee,  Wis.      'Milwaukee." 

Mundy  Hoisting  Engine  Co..  J.  S..  722 
Frellnshuysen  Ave..  Newark,  N.  J. 

Nordberg    Mfg.    Co..    Milwaukee.   Wis 

O.  K.  Clutch  ft  Machinery  Co.,  Colum- 
bia. Pa.     "O.  K." 

Orr   ft    Sembower.    Inc..    Reading,    Pa. 

Riverside  Iron  Works,  (10  Riverside 
Blvd..   N.  E.,    Calgary.    Alta.,    Can. 

Schramm  A  Son,  Inc.,  Chris  D„  West 
Chester,  Pa. 

Thomas  Elevator  Co..  20  S.  Hoyne  Avo  . 
Chicago,  III.     "Thomas." 

Vulcan  Iron  Works,  730  S.  Main  St.. 
Wllkes-Barre,  Pa. 

Wellman-Seaver-Morgan  Co..  The,  7000 
a  I      Ave..      Cleveland,      Ohio. 


HOISTS.  ELECTRIC.  MISCELLANEOUS 
AND  SPECIAL.— For  lifting  material  from 
a  basement  to  a  sidewalk  or  street  level 
electric  hoists  are  very  desirable  for. speed 
and  convenience  of  handling;  however, 
where  a  permanent  hoist  would  obstruct 
the  walk  or  be  unsightly  it  is  necessary 
that  the  hoist  be  constructed  to  disappear 
beneath  the  walk  when  not  in  use.  Fc~ 
this  purpose  hoists  mounted  on  the  top  I 
a  telescoping  pipe  are  employed.  They  ai 
placed  in  the  holstway  and  when  not  1 
use  are  telescoped  beneath  the  sldewal 
or  street  level.  In  warehouses  where  large 
quantities  of  material,  such  as  bags  of 
sugar,  wool,  or  cotton  are  piled,  their 
handling  is  greatly  facilitated  by  an  elec- 
tric hoist.  These  warehouse  hoists  are 
generally  portable  and  constructed  simi- 
larly to  the  deck  or  dock  type.  Other 
special  and  miscellaneous  types  of  electrii 
hoists  are  used  for  a  variety  of  purposes 
not   Included    in   other   classifications   listed 

Manufacturers: 

Box  A  Co.,  Inc..  Alfred,  Philadelphia.  Pa. 

Browning    ft    Co.,   Victor    R..    17701    Lakf 

Shore  .Blvd..   Cleveland.  Ohio. 
Byers    Machine    Co.,    The    John    F.,    Ra. 

venna,   Ohio. 
Canadian  General  Electric  Co..  Ltd.,  21: 

King  St.,  W.,   Toronto.   Ont.,  Can. 
Columbia    Machine    Works    ft    Malleable 


Florv  Mfg.  Co..  3..  Bangor.  Pa.    "Flory." 
GREEN     EQUIPMENT     CORP..     63     W. 

Jackson   Blvd.,   Chicago,   III. 
Hardle-Tynea      Mtg       Cor.      Birmingham. 


fers  from  the  chain  hoist  only  in  that  the 
hook  that  Is  provided  for  support  has 
been  replaced  by  the  trolley  wheels  and  the 
mechanism  for  propelling  it  along  the  trol- 
ley has  been  added.  They  usually  receive 
their  power  from  trolley  wires  mounted 
on  the  rail.  In  foundries,  machine  shops, 
steel    and    iron    works,    tire    and    rubber 

Slants,  and  other  factories  monorail  hoists 
ave    found    numerous    applications.      Also 
see  Hoists,  electric,  coal  and  ash. 
Manufacture  r»: 

Box  &  Co..  Inc.,  Alfred,  Philadelphia.  Pa. 
Brown     Hoisting     Machinery     Cm,     The, 

Cleveland.  Ohio.     "Brownhoist." 
Browning   ft   Co..    Victor  P..,    17701    Lake 

Shore   Blvd.,   Cleveland,    Ohio. 
Canadian  General   Electric   Co..  Ltd..  til 

King  St..   W..   Toronto.  Ont.,  Can, 
Canadian    Mead-Morrison    Co..    Ltd..    286 

Beaver     Hall    Hill.     Montreal,     Quebec, 

Can. 
Cleveland  Crane  ft  Engineering  Co.,  The. 

Wlckllffe.    Ohio. 
Columbia   Hoist  ft  Crane   Co.,    Borden   ft 

Van     Pelt     Aves.,     Long    Island     City. 

N.  Y. 
Detroit  Hoist  ft  Machine  Co.,   Morrow  & 

Marston  Sts).  Detroit.  Mich.    "Detroit" 


I   Crane  "ft   Hoist '  Co.,    The,   Euclid. 


Gilbert -Grant    Co 

Terminal,   New 

GIUIs    ft    Geoghi 


l  St.,  Chi- 


i.    Grand    Central 

N.  Y. 
, .J7-63S    W.    Broad- 
way,  New   York,   N.   Y.     (Telescopic.) 
"G  A  G." 

Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington   St..   Chicago.   111. 

LINK-BELT  CO.,  329   W. 
eago.  111.     "Link-Belt." 

Milwaukee  Electric  Crane  ft  Mfg.  Co., 
Milwaukee.    Wis.      "Milwaukee." 

Northern  Crane  Works,  Ltd.,  Walker- 
vllle.   Ont.,   Can.     "Northern." 

Northern  Engineering  Works.  10  Chene 
St.,  Detroit.   Mich.     "Northern." 

Pawling  ft  Harnischfcger  Co..  38th  A 
National  Aves.,  Milwaukee.  Wis.  "P 
&  H." 

Reading  Chain  ft  Block  Corp..  2140 
Adams  St.,  Reading.  Pa.     "Reading." 

SI'RAGUF,  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  637-631  W. 


Standard   Electric  Machinery  Co..   Balti- 
more.   Md.      "Standard -Baltimore.". 

Whiting  Corporation.  Harvey,  III. 

Yale  &  Towne  Mfg.  Co.,  Stamfor. 
"Yale." 

HOISTS,  ELECTRIC,  MONORAIL.— The 
monorail  hoists  are  a  special  form  of  trav- 
eling crano,  the  travel  being  restricted  to  a 
single  (roller.  They  may  be  classified,  ac- 
cording to  their  method  of  propulsion  along 
the  trolley,  into  three  divisions  as  follows: 
Plain  trolley,  In  which  the  attendant 
pushes  on  the  load  to  propel  It  along  the 
trolley;  hand-geared  trolley,  which  is  pro- 
vided with  a  sprocketed  wheel  and  hand 
chain  for  traveling:  motor-driven  trolley, 
controlled  either  by  pendent  cords  or  from 
an  operator's  trailing  cage.     The  hoist  dlf- 


,    The,    Euclid. 


Euclid  ( 
Ohio. 

Flory  Mfg.  Co..  S.,  Bangor.  Pa.   "Flory." 

Gilbert-Grant  Co.,  The.  Grand  Central 
Terminal,    New  York,    N.    Y. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington  St.,  Chicago,  III. 

Lakeside  Bridge  ft  Steel  Co.,  N.  Mil- 
waukee,  Wis. 

LINK-BELT  CO.,  Philadelphia.  Chicago, 
Indianapolis.  Unk-belt  electric  hoists 
are  built  In  various  sizes  and  capacities. 
and  are  either  floor  or  cage  operated. 
One  man  and  a  Link-Belt  hoist  can 
handle  material  and  pieces  that  would 
ordinarily  require  a  crew  of  men.  They 
are  built  with  plain  trolley,  hand-geared 
trolley,  motor-driven  trolley,  and  with- 
out a  trolley,  which  makes  It  a  statlon- 


suitat 
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„    .;   The  Link-Belt 

fully  enclosed  drum  type  controllers  are 
standard  equipment.  Very  small  head 
room  is  required;  all  parts  are  fully 
enclosed,  but  readily  accessible.  Re- 
newable bronze  bushings  used  through- 
out, automatic  oil  bath,  large  reservoirs 
for  lubricating  gears  and  bearings,  few 
working  parts  reduce  maintenance  ex- 
pense. Interchangeabillty  of  repair 
parts,  first  class  workmanship  and 
superior  materia)  for  purpose  Intended, 
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._.— Adv. 
ft     Grays    Ave., 


Marls    Bros..    66th 

Philadelphia,   Pa. 
Mead-Morrison  Mfg.  Co.,  126  Prescott  St.. 

East  Boston,   Mass. 
Moore  Co.,  The  Franklin.  Wlnsted,  Conn. 
Northern    Crane    Works.    Ltd..    Walker- 

vllle,  Ont..  Can.     "Northern." 
Northern    Engineering    Works,    10    Chene 

St.,   Detroit.  Mich.    "Northern." 
Pawling    A    Harnlschfeger    Co.,    18th    A 

National   Aves.,   Milwaukee,   Wis.     "P. 

ft  H." 
Reading     Chain     ft     Block     Corp.,      1140 

Adams  St.,  Reading,  Pa.     "Reading." 
Roeper    Crane    ft    Hoist    Works,    1730   N. 

10th  St.,  Reading,  Pa.  

Schramm    A    Son.    Inc..    Chris    D..    West 

Chester.    Pa. 
Shepard    Electric    Crane    ft    Hoist    Co., 

Montour  Falls.  N.  Y. 
SPRAGUE  ELECTRIC  WORKS  OF  THE 

GENERAL  ELECTRIC  CO..  627  W.  Mth 

St..  New  York.  N.  Y.     H """  ■"■'-"■■'" 
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Hoists  are  built  In  capacities  from  1& 
to  6  ton  and  in  two  general  types.  Type 
"S"  (Spur  gear)  and  Type  "W"   tworm 
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They  are  f  urn  lulled  with 
either  d-c.  or  polyphase  a-c.  motors. 
Our  catalog  telle  now  all  our  hoists  are: 
simple,  protected,  economical,  aafe. 
durable,  reliable,  accessible,  substantial, 
fool-proof.  They  are  suitable  for  un- 
loading uses  such  as  In  foundry  ma- 
chine shops.  Ice  plants,  press  rooms, 
warehouses,  bolter  rooms,  on  docks,  In 
all  kinds  of  factories  and  for  all  oul  " 


Type  S-2  Cage  operated  monorail  h 


uses  exposed  to  the  elements.  They 
are  also  used  for  handling;  bales  of 
cotton,    rolls    of    paper,    cakes    of    Ice, 

products,    see  adv.   pages   1306-7— Adv. 
Standard   Electric   Machinery   Co.,    Balti- 
more,  Md.     "Standard- Baltimore." 
HOISTS,       ELECTRIC,       PORTABLE.  — 
These   machines   are   self-contained   hoists 
usually  Including  a  motor,  a  winding  drum, 
chain   or  wire   rope    and    hook.      They    can 

Knded  from  any  point  In  a  shop  where  a 
am  or  similar  support  can  be  found. 
They  are  largely  used  for  hoisting  heavy 
castings  onto  machine  tools,  such  as  lathes, 
planers,  etc.,  or  onto  trucks  or  cars  for 
movement  about  the  shop.  The  term  port- 
able hoist  Is  also  frequently  applied  to 
certain  builders'  and  derrick  hoists,  deck 
and  dock  hoists,  mine  hoists,  and  chain 
hoists  which  are  not  built  for  permanent 
installation,  but  are  seni (portable,  being 
mounted  on  trucks  or  skids  so  that  they 
may  be  moved  about  from  place  to  place. 
Manufacturers: 
American  Hoist  A  Derrick  Co.,  St.  Paul, 

Minn. 
Baker  R  A  L  Co.,  The.   Cleveland,   Ohio. 
Bosworth-Ard    Machine    A    Foundry    Co., 

Annlston,   Ala. 
Box  ft  Co..  Inc..  Alfred.  Philadelphia,  Pa. 
Canadian  General  Electric  Co.,    Ltd.,    311 

King  St.,  W..  Toronto.   Ont.,   Can. 
Canadian    Mead-Morrison    Co.,    Ltd.,    285 
Beaver  Hall  Hill.  Montreal.  Que.,  Can. 
Cherry   Tree   Machine   Co.,    Cherry  Tree. 

Pa.    "Brownie.;' 
Detroit  Hoist  ft  Machine  Co.,  Morrow  A 
Marston  Sts.,  Detroit,  Mich.    "Detroit." 
Elevator    Supplies   Co.,    Inc..   1615  Willow 

Ave.,  Hoboken.  N.  J. 
Erie   Hoist   Co.,    The.    1908    Holland   St., 

Brie.  Pa.     "Brie." 
Gilbert- Grant    Co..    The,     Grand    Central 

Terminal.    New   York,   N.  Y. 
LINK-BELT  CO.,   329  W.   39th   St.,   Chi- 
cago,  111.      "Link-Belt." 
'    Maine   Electric    Co.,    Inc..    The,    35    Com- 
merdaJ   St.,    Portland.    Me.     "Maine." 
Maris    Bros,,     6«th    St.     ft    Grays     Ave,. 

Philadelphia.    Pa. 
Mead-Morrison  Mfg.  Co..  IBS  Prescott  St.. 

East  Boston.  Mass. 
Milwaukee    Electric    Crane    ft    Mfg.    Co., 

Milwaukee,   'Wis.      "Milwaukee." 
Morris    Crane    A    Hoist    Co.,     Ltd.,     The 
Herbert,  Niagara  Falls,  Can.   "Morris." 
Northern    Crane    Works,     Ltd.,    Walker- 
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Northern  Engineering  Works,  10  Chene 
St..  Detroit.  Mich.    "Northern." 

O.  K.  Clutch  A  Machinery  Co..  Colum- 
bia, Pa.     "O.  K." 

Otis  Elevator  Co.,  260  11th  Ave.,  New 
York.   N.   Y. 

Pawling  ft  Harnlsehfeger  Co,  IBth  A 
National  Aves.,  Milwaukee,  Wis.  "P. 
A  H." 

Reading  Chain  &  Block  Corp..  2140 
Adams  St..  Reading.  Pa,     "Reading." 

Sasgen  Derrick  Co..  The.  3101-3139  Grand 


<   D.,   West 


,    Chica„ 
Schramm   A   Soi 

Chester,  Pa. 
SPRAGUE      ELECTRIC      WORKS       OP 
GENERAL  ELECTRIC  CO..  627-63!  W. 
84th   St..   New  York.  N.   Y.     (Bee  dis- 
play advertisement  on  pages  1306-1307.) 
Standard   Electric  Machinery  Co..   Balti- 
more.   Md.      "Standard -Baltimore." 
Thomas  Elevator  Co..    20  S,  Hoyne  Ave.. 

Chicago,    HI.      "Thomas." 
HOISTS,      ELECTRIC.     TELPHER.— See 
Telpherage  systems,  electric  conveying. 

HOLCOMS  A  HOKE  MFQ.  CO.— Indi- 
anapolis. Ind.  Manufacturer  of  electric 
corn  poppers  and  peanut  roasters.  Presi- 
dent. J.  I.  Holcomb;  treasurer,  Fred  Hoke. 


Main  office.  Indianapolis,  Ind.  Branch  of- 
fices. 8  S.  Dearborn  St.,  Chicago,  111.;  De- 
troit, Mich.;  Philadelphia,  Pa.;  New  York, 
N  Y.i  St.  Louis,  Mo.:  Minneapolis.  Minn.; 
Boston,  Mass. 

HOLCROFT  A  CO.— 555  Book  Bldg.,  De- 
troit. Mich.  Manufacturers  of  electric  fur- 
naces and  heat  treating  outfits.  President. 
Charles  T.  Holcroft;  vice-president.  Walter 
Holcroft;  secretary  and  treasurer.  Ruel  T. 
Cadwell;  sales  manager,  H.  L.  Ritts. 

HOLD  FAST.— Trade  name  for  porcelain 
knobs  manufactured  by  the  Adamant  Por- 
celain Co.,  East  Liverpool,  Ohio. 

HOLE  SHOOTER Trade  name  for  port- 

.bleelectrlc  drill   manufactured   by  thi 


H.    Pet 


fen    Mfg.    Co.,    1014    Fratney    St., 
,  Wis. 

HOLDEN  At  WHITE,  INC.— Chicago.  111. 
Manufacturer  of  electric  car  heaters,  ven- 
tilators, and  other  railway  specialties. 
President.  R.  R.  Holden;  secretary.  Charles 
C.    Castle;    treasurer.    O.    E.    Qulnton;    sales 


N.  Y. 

HOLE'S      LIGHTHOUSE.  —  6811     Jeffert 
Ave..   Chicago.  111.     Manufacturer  of  luml- 


for  a  set  of  dry  battery  ceils  without  th< 
use  of  binding  posts,  and  at  the  same  time 
to  hold  the  cells  securely  In  place  and 
port  them  In  such  manner  that  their 
minals  will  be  practically  free  from 
and    moisture    encountered    In    open    shelf 
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:  usually  of  No.  t  size  and  hi 
a  screw  top  similar  to  an  Incandescent  lamp 
hase  but  of  larger  diameter.  The  holder 
consists  of  a  suitable  screw  shell  which 
completes   the   connection    for   the   negative 

■vhlch  makes  contact  with  the  central  car- 
bon terminal,  and  a  hard  rubber  block  oi 
strip  on  which  those  are  mounted.  The 
blocks  are  used  where  sectional  construc- 
tion Is  desired  so  that  the  connections  ma] 
be  changed  from  series  to  parallel  or  the 
reverse.  When  strips  are  used  they  ar< 
arranged  for  either  series  or  parallel  con- 
nections and  several  strips  may  be  used  t< 
give  the  desired  results.  Battery  holder! 
are  sometimes  mounted  In  cabinets  and 
they  are  also  provided  for  wall  or  ceiling 
mounting  or  lor  suspending  from  the  lowt- 
■ide  of  a  shelf. 

Manufacturers: 

Battery  Equipment  &  Supply  Co.,  1400 
S.   Michigan  Ave.,   Chicago.  111.     "Bes- 

Ferry  Mfg.  Co.,  2113  S.  4th  St.,  St.  Louis, 
Mo. 

Guaranteed  Battery  Co.,  8017-28  Lucas 
Ave..  .St.  Louis.  Mo.    "Guaranteed." 

Mohawk  Electric  Mfg.  Co..  15  Kirk  PI., 
Newark.  N.  J.     "Rolllnson." 

Stanley  ft  Patterson.  34  Hubert  St..  New 
York.  N.  Y. 

HOLDERS,  BRACKET.  —  See  Fixture 
fittings  and  parts. 

HOLDERS.  BRUSH,  COMMUTATOR 
AND  SLIP  RING.— A  brush  holder  Is  a  de- 
vice for  holdl.tg  a  brush  on  the  commutator 
tr  sjlp  rings  of  an  electric  generator  or 
motor.  The  holder  permits  the  brush  to 
move  more  or  less  radially  and  holds  it  In 
rontact  with  the  commutator  or  ring  by  a 
spring  pressure  of  about  14  or  2  lbs.  per 
sq.  in.  There  are  a  number  of  different 
methods  or  producing  the  proper  tension, 
wme  of  the  common  ones  being:  A  spiral 
spring  on  an  adjusting  screw  rod,  which 
bears  directly  on  a  brush  free  to  move 
radlrlly  In  a  guide  strap;  a  form  In  which 
the  whole  brush  holder  Is  controlled  by  a 
spring  and  Is  movable  about  the  mounting 
etud  and  in  which  the  brush  is  rigidly 
clamped;  the  reaction  type  In  which  the 
brush  Is  held  against  an  Inclined  surface 
ind  maintained  In  Its  proper  place  by 
spring  pressure  on  a  long  arm  and  by  the 
reaction  of  the  armature  on  the  brush.  In 
many  types  the  holder  forms  a  part  of  the 
electrical  circuit  and  In  others  It  Is  lnsu- 
'ated  and  all  of  the  current  Is  carried 
through  the  brush  pigtails  to  a  flexible 
lead  connected  to  the  machine  terminals. 
The  brush  holder  is  usually  mounted  on 
the  brush- holder  stud  and,  In  the  case  of 
commutator  brushes,  the  latter  is  mounted 
on  what  Is  known  as  the  brush  yoke,  which 
-onsists  of  a  looker  arm,  ring,  quadrant  or 
other    adjustable    support    for    maintaining 
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all    ihe   brush    studs   or    holders    In    their 
prop  it  relative  position  while  the  entire  set 
can  be  moved  through  a  smaller  or  larger 
arc  along  the  commutator. 
Manufacturers: 


BURKE   ELECTRIC   CO.,    12th    ft   Cran- 
berry Sts.,  Erie,  -Pa. 
Canadian    Westlnghouse    Co..    Ltd.,    San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
Connecticut   Dynamo  &  Motor  Co..   The, 
Lyons  Ave.  ft  Colt  St.,  Irvlngton.  N.  J. 
Dominion  Carbon '  Brush  Co.,  38  Duke  St., 

Toronto.  Ont.,  Can. 
Eureka  Co..  Th#,  North  East.  Pa. 
Gooley  Electric  Co.,  George  R.,  912  West- 
ern Ave.,  Seattle,  Wash. 
Holland  Trjlley  Supply  Co.,  The.  1623  E. 

43rd  St.,  Cleveland,  Ohio. 
Parker     White     Metal     ft     Machine     Co., 

South  Erie,  Pa, 
Perfection   Supply  Co.,  98  Park   PI.,  New 

York,  N.  Y.     "Perfection." 
Standard    Electric   Machinery   Co..   Balti- 
more. Md.      "Standard -Bait  I  more." 
Stimpte   ft   Ward   Co.,    520   Sandusky  St.. 

Pittsburgh,  Pa. 
WKSTINOHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display. 
adv.   pages   1395-1402.) 
HOLDERS,    BRUSH,    INSULATING 
PAINT     AND      VARNISH.  — These     brush 
holders  Are  used  to  avoid  cleaning  the  brush 
each  time  It  Is  used.     They  hold   the  brush 
Imireraed    In    the    paint    or    varnish    and 
usu^'ly  also  serve  to  cover  the  can  or  pail 
to  prevent  the  varnish  from  drying. 
Manufacturer: 

BURKE   ELECTRIC    CO..    12th   A    Cran- 
berry Sts.,  Erie,  Pa. 
HOLDERS,    CORD.— A    term    applied    to 
devices    employed   to   support  a   cord,    gen- 
erally to  take  up  slack  In  the  cord  so  as  to 
prevent    any    one   or   anything    from    being 
entangled  in  the  cord.    It  may  be  a.  simple 
coiled  spring  to  which  the  cord  Is  fastened 
or  a  small  reel  to  which  a  spiral  spring  Is 
fastened,    the    tension    In    the   spring;   being 
just    sufficient    to   support    the   cord.      Cord 
holders  are    frequently   used    for   the   cords 
of    electric    pressing    Irons    (flatlrons),    for 
which   they   not  only  keep  the   cord   out  of 
the  way  and  oft  the  Ironing  board  but  pro- 
tect it   from   the   hard   wear   It  gets  when 
left  to  trail  back  and  forth  on  the  board. 
Manufacturers: 
CROUSE- HINDS   CO.,    Wolf 'ft   7th    Sts., 

North.   Syracuse,    N.   Y.      "Condulet." 
Estes    ft    Sons.    E.    B..    313-164    5th   Ave., 

New  York,  N.  Y. 
Hebendahl  Co..  J.   P..   228-232   Broadway, 

Ellsabethport,  N.  J. 
HOLDERS,     LAMP.— A    clamping    device 
for  holding  a  lamp  for  temporary  attach- 

of  support.  The  term  Is  also  sometimes 
applied  to  a  lamp  guard  with  a  handle  for 
holding  the  lamp.  In  England  lamp  sockets 
are  called  lamp  holders.  This  term  has  not 
a  very  definite  meaning  In  the  American 
electrical  trade,  and  hence  should  not  be 
used  when  other  more  definite  terms  can  be 
found.  (Also  see  Guards,  lamp;  Lamps, 
clamp;  Lamps,  hand.) 


American  Pin  Co..  The,  Waterbury,  Conn. 

Arrow  Electric  Co.,  103  Hawthorne  8L. 
Hartford,  Conn.     "Arrow." 

Bryant  Electric  Co..  The,  1421  State  St.. 
Bridgeport.  Conn.     "Bryant." 

HOLDERS,  SHADE,  QLOBE,  AND  RE- 
FLECTOR.—Devices  for  fastening  or  hold- 
ing a  shade,  globe  or  reflector  to  a  lamp 
socket  or  to  the  fixture.  The  common  siies 
are  for  shades  and  reflectors  having  2<4 
and  3V.-inch  diameter  necks.  A  Ift-in. 
holder  has  also  been  used  to  some  extent. 
The  3%-m.  holder  will  take  a  globe  which 
will  pass  through  its  neck  a  60 -watt  lamp. 
The  commonest  larger  globe-holder  slies 
are  4.  6.  8  and  10-ln.  The  following  holder 
designations  originated  with  one  manufac- 
turer, but  are  now  quite  commonly  used  In 
the  electrical  trade: 

Form  T  holder,  for  shades  and  reflectors 
with  IS  In.  diameter  neck. — Form  O  hold- 
er, for  shades  and  reflectors  with  254-ln. 
diameter  neck,  the  neck  of  the  reflector 
being  held  Just  above  the  end  of  the  socket; 


this 


i  the 


t  and  r 


of  2 "4 -hi.  holder.— Form  H  holder,  for  »hi- 
In.  diameter  neck  reflectors  and  shades, 
ths  neck  of  .the  reflector  being  held  %  Inch 
further  away  from  the  bead  of  the  socket 
than  In  the  Form  O.     (In  the  United  States 
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■hades    and   shade    holders   have   been    ao 

standardised  that  the  light-center  distances 
In  lamps,  that  Is.  the  distance  from  the 
base  to  the  light  center  of  the  filament,  are 
made  to  conform  either  to  the  Form  O  or 
the  Form  H  shade-holder  positions,  where 
the  reflectors  are  scientifically  designed  for 
specified  slses  of  lamps.)— Form  A  holder, 
a  IM-ln.  holder  with  which  the  reflector  Is 
supported  114  Ins,  further  from  the  bead  of 
the  socket  than  with  the  common  old 
standard  lli-In.  holders.— Standard  3ii-in. 
holders  used  mainly  for  globes,  the  neck 
of  the  globe  being-  supported  about  even 
with  the  mouth  of  the  socket. 

Aside  from  the  foregoing  grouping  as  to 
sixes,  shade  and  globe  holders  may  be 
classified  in  various  ways  as  to  their  con- 
struction. The  oldest  types  of  shade  hold- 
ers employ  a  split  collar  that  Is  clamped 
around  the  socket  shell  Just  above  the  bead 
provided  for  this  purpose.  A  threaded  solid 
collar  is  now  much  used;  it  screws  onto  a 
threaded  bead  and  makes  a  more  conveni- 
ent, firmer  and  neater  arrangement.  In 
place  of  the  three  screws  moat  commonly 
used  to  engage  the  turned  over  edge  of  the 
shade,  globe  or  reflector  neck,  there  ai 
now  widely  used  spring  wire  or  othi 
clamping  arrangements  that  are  more  coi 
venlent  and  give  a  better  support.  Shat 
holders  that  also  serve  to  cover  the  socket 
are  more  commonly  called  socket  ec 
(sometimes  husks),  and  are  listed  u 
Covers,  socket. 


American  Fin  Co.,  The.  Waterbury.  Conn. 

Appleton     Electric    Co.,     1703    Wellington 

Ave..  Chicago,  111. 
Arrow    Electric   Co.,    103    Hawthorne    St, 

Hartford.  Conn.     "Uno." 
Art  Metal  Mfg.  Co.,  The.  Cleveland,  Ohio. 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco.  To- 
ronto. Special  types  to  fit  all  condi- 
tions.—Adv. 

Best  Electric  Corp.,  476  Broadway.  New 
York,  N.  Y. 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,      Conn,        "Bryant,"      "New 


Dallas   Brass   ft    Copper   Co.,   820   Orleans 

St..  Chicago.  111.     "Victor." 
Dayton    Mfg.    Co.,     The,    Dayton.     Ohio. 

Duncan   Electrical  Co.,  Ltd..  2  Inspector 

St..  Montreni.  Que.,  Can. 
Dunlap  Co..  John,  Carnegie,  Pa.     "Clean- 


WESTINOHOOSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.   (See  display 
adv.   pages   1335-1402.) 
White    Mfg.    Co.,    J.    H.,    Ill    N.    3rd    St., 

Brooklyn.  N.  Y. 
HOLDERS,  SOLDERING  IRON.— A  hook 
and  rest  for  holding  a  soldering  copper 
(iron)  In  position  to  be  heated  by  a  blow 
torch  or  bunsen  flame.  These  holders  are 
made  to  fasten  to  the  torch  or  to  stand 
on  the  work  bench.  This  term  Is  also  ap- 
plied lo  holders  on  which  the  iron  may  t«< 
rested  to  avoid  burning  the  work  bench 
or  to  keep  the  Iron  clean. 

HOLDERS.    TELEPHONE.— See    Brack- 
ets, desk  telephone. 

HOLDERS,  WELDING  ELECTRODE.— 
Holders  for  both  metal  and  carbon  weld- 
ing electrodes  are  similar  In  design  and 
construction,  differing  only  In  the  clamping 
device.  THey  both  consist  of  an  insulating 
handle,  a  means  of  supporting  the  weld- 
ing cable,  and  a  conducting  metallic  clamp 
for  gripping  the  electrode.  A  split  damn 
is  usuallv  employed  and  It  Is  tightened 
hy  turning  the  insulated  handle.  Clamps 
for  carbon  electrodes  generally  are  n 
larger  and  heavier  than  for  metal,  as 
current  used  Is  greater.  The  greater 
rent  generally  makes  it  necessary  to  l._ _. 
a  shield  on  the  holder  to  protect  the 
welder's  hand  from  the  heat,  but  these 
shl-lds  are  not  so  necessary  on  the  metal 
electrode  holder. 
Manufacturers: 

Electric  Arc  Cutting  ft  Welding  Co.,  152- 
158  .Tellff  Ave.,  Newark,  N.  J.     '  New- 
Nicholas    Power    Co..    Inc.,    90    Gold    St., 

New  York,    N.  Y.     "Grlp-O." 
Rail  Welding  A  Bonding  Co..  2400  Wood 


:.  SUte 


Freeman  Electric  Co.,  E.  H.,  801 

St.,  Trenton.  N.  J. 
Harter  Mfg.  Co.,  522  S.  Clinton  St.,  Chl- 

Hubbeil,  Inc.,  Harvey,  Bridgeport,  Conn. 
1JGHTOLIER      CO.,      569-71      Broadway, 

New  York,   N.  Y. 
McFaddln    &  Co.,    H.   Q..   38   Warren  St., 

New  York.    N.    Y.      "Mefco." 
Mutual  Metal  Mfg.   Co.,  1948   N.   Kedvale 

Ave.,  Chicago,  III. 
NATIONAL    X-RAY    REFLECTOR    CO.. 

235    W.     Jackson     Blvd.,     Chicago,     111. 

"X-Ray."      (See    display    advertisement 

on  page  1405.) 
New    York    Lighting   Fixture    Mfg.    Co., 

67-69   Spring  St.,    New  York,   N.  Y. 
Palate      Co.,     H.      T..     Philadelphia,      Pa. 

"Palate."      (Exclusive  distributor.   Hart 

ft  Hegeman  Mfg.  Co..  342  Capitol  Ave., 

Hartford,  Conn.) 
Pass   *    Seymour,    Inc.,    Solvay   Station, 

Syracuse,  N.  Y.     "P.  ft  S." 
Philadelphia  Electrical  ft  M(r.  Co..   1228- 

36     N.      list     St.,     Philadelphia,     Pa. 

Plume  ft'  Atwood  Mfg.  Co.,  470  Bank 
St.,  Waterbury,  Conn.  "Simplex," 
"Plum  wood." 


t;  river 


HOLM  E8.— Trade 


for-  1 


ini 


made  by  the  High  Tension  Electrical 

Specialty  Co.,  Newton,   Mass. 

E  8.— Trade       name       for      electric 

alarm    systems    manufactured    by 

the  Rhode  Island  Electric  Protective  Co., 
32  Custom  House  St.,  Providence.  R.  I. 
.  HOLOGRAPH.— Trade  name  for  ox.y* 
acetylene  cutting  and  welding  outfits  manu- 
factured by  the  Davis-Bournonvllle  Co- 
Jersey  City,  N.  J. 

HOLOPHANE  GLASS  CO.,  INC — 140 
Madison  Ave..  New  York,  N.  Y.  Manu- 
facturer of  Illuminating  glassware.  Gen- 
eral manager,  H.  H.  Thompson;  sales 
manager,  Charles  Franck.  Factory,  New- 
ark. Ohio. 

HOLT  FARM  LIGHT  CO.— Toledo,  Ohio. 
Manufacturer  of  farm  lighting  and  power 
plants.  Business  established  as  the  Auto- 
Ltic    Light    Co.    in    1910.      Presider*    --J 


sales 


.  L.  1 


S.   H.  Humphrey; 
H.  K.  Greenman. 

HOLTZ  ELECTROSTATIC  MACHINE.— 
A  machine  Invented  by  Wilhelm  Holts  in 
1866  for  producing  high -potential  elec- 
tricity by  continuous  electrostatic  Induc- 
tion. It  consists  of  two  upright  circular 
plates  of  glass  having  their  faces  sepa- 
rated by  a  small  air  space.  One  plate, 
usually  the  larger  of  the  two.  Is  fixed.  It 
has  two  openings  or  apertures  to  which  are 
glued  strips  of  paper  which  act  as  arma- 
tures. The  smaller  plate  Is  rotated  at  a 
fairly  high  speed  and  metallic  combs  or 
brushes  collect  the  electricity  formed  by 
induction  from  the  armatures.  It  Is  useful 
for  laboratory  and  demonstration  purposes 
only  and.  as  with  all  electrostatic  machine- 


7  Cleveland,    Ohio. 
......  ™.     Jlrctrie    Stage    Lighting    Co., 

240  W.  60th  St.,  New  York.  N.  Y. 

WESTTNGHOUSE    ELECTRIC    ft    MFO. 

CO      East  Pittsburgh.  Pa.    (See  display 

adv.    page-   1395-1402." 

HOLDFAST.— Trade      -._  -.  - 

guards,    changers,    shades    and    adjustable 

fixture  Joints  manufactured  by  W.  N.  Mat- 

thewa   ft    Brother,    Inc.,    2912    Easton    Ave., 

St.  Louis.  Mo. 

i   for   * 

by  "the  'Russell   Electric   Co..    140  1 
Austin  Ave.,  Chicago.  Til. 

HOLDTITE.— Trade  name  Tor  friction 
tape  manufactured  by  the  United  States 
Rubber  Co.,  1790  Broadway.  New  York, 
N.  Y. 


131-  N.   Welts  St.,    Chicago.   111. 
HOLLAND   MFG.  CO.— Ill   N.  Wei 


St.. 


„.,,...    Business   established    1919. 

Proprietor.  George  W.  Bliss. 

HOLLAND  TROLLEY  SUPPLY  CO., 
THE.— 1623  E.  43rd  St..  Cleveland.  Ohio. 
Manufacturer  of  trolley  line   equipment. 

HOLLERITH.— Trade  name  for  motor- 
driven  tabulating  machines  manufactured 
by  the  Tabulating  Machine  Co.,  60  Broad 
St.,   New  York,   N.   Y. 

HOLLERITH. — Trade  name  for  electric 
tabulating  and  sorting  machines  manufac- 
tured by  the  International  Business  Ma- 
chines Co.,  Ltd.,  Royce  St.  &  Campbell 
Ave.,  West  Toronto,   Ont..  Can. 

HOLLIS,    R,    E 651    N.-    Parkslde    Ave. 

Chicago,  TO.  Manufacturer  of  electric  dish 
washers.  Business  established  1920.  Presi- 
dent, R.  E    Hollis. 

HOLLOW-HANDLE  TOOL  SETS — A 
hollow  handle  with  a  chuck  for  holding 
screw -driver  blades  and  drills  of  various 
sixes,  the  tools  being  carried  within  th< 
handle  which  may  he  opened  and  thi 
proper  tool  taken  out  as  needed.  They 
are  supplied  with  a  wide  variety  of  tools, 
the  outfit  being  well  adapted  to  repair  and 
troublemen's  kits. 

Manufacturers: 

Ooodell-Pratt  Co..    Greenfield,    Mass. 

Millers  Falls  Co..  Millers  Falls,  Mass. 
■■Millers  Falls." 

Robinson  Co.,  M.  W..  296  Broadway,  New 
York,  N.  Y.     "Buell,"   "Rollls." 

HOLLOWSPUN.— Trade   name    for 

crete  poles  manufactured  by  the  Massey 
Concrete  Products  Corp.,  122  S.  Michigan 
Ave.,  Chicago,  Til. 
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trlcal  signaling  apparatus,  telephones  and 
telephone  accessories,  etc.  Business  estab- 
lished 1876.  President.  C.  W.  Holder; 
vice-president,  E.  R.  Harding;  secretary 
and  treasurer,  W.  S.  Kemp;  sales  man- 
ager (Motors),  W.  E.  Haseltine;  Bales 
manager  (Sundries),  T.  W.  Ness.  Main 
office.  126  Amory  St.,  Boston,  Mass.  Fac- 
tories, Boston,  Mass..  and  Chicago.  III. 
Branch  offices.  6161  s.  State  St.,  Chicago. 
Til.;  101  Park  Ave.,  New  York,  N.  Y.:  1104 
Union  Trust  Bldg.,  Baltimore,  Md.;  Phila- 
delphia, Pa.:  Detroit.  Mich.;  Minneapolis. 
*"--!.;  St.  Louis,  Mo.  Sales  representa- 
j,  Bittman  ft  Battee,  Inc.,  San  Fran- 
cisco. Cal. 

HOLWICK,  B.  C— Canton,  Ohio.  Manu- 
facturer    of    electric    coffee    grinders    and 

HOLZ  ft  CO.,  LTD.— 18  Madison  Ave., 
New      York.      N.      Y.        Manufacturer      of 

cathodes,     magnets    and    magnetic    testing 

HOME. — Trade  name  for  medical  bat- 
teries manufactured  by  J.  H.  Bunnell  ft 
Co.,  82  Park  PI..  New  York.  N.  Y. 

HOME.— Trade  name  for  electrothera- 
peutlc  apparatus  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 
Park  PI„  New  York,  N.  Y. 

HOME  BATTERY,— Trade  name  for  elec- 
tro-therapeutic apparatus  manufactured  by 
Adon  Products,  Inc..  516  5th  Ave.,  New 
York.  N.  Y. 

HOME  LAUNDRY.— Trade  name  for 
electric  washing  machine  manufactured  by 
the  Haag  Bros.  Co.,  Peoria,  III. 

HOME  LIGHT  CO.  OF  AMERICA,— 8120 
Harrison  Ave,,  New  York,  N.  Y.  Manu- 
facturer of  portable  electric  lamps. 

HOME  MOOEL—  Trade  name  for  elec- 
tric washing  machines  manufactured  by  the 
Miller  Mfg.  Co.,  Meyersdale.  Pa. 

HOME  STATION  AND  BATTERY,  TEL- 
EGRAPH  In  a  telegraph  system  the  sta- 
tion from  which  a  telegraph  message  Is 
sent  Is  called  the  home  station.  The  bat- 
tery at  this  station  Is  also  referred  to 
as  the  home  battery. 

HOME  UTILITIES  CO.— 320-326  N.  May 
St.,  Chicago,  III.  Manufacturer  of  electric 
washing  machines.  Business  established 
1918.  President  and  treasurer.  J.  J. 
Negrescou;  vice-president,  J.  Barcal;  sec- 
retary, I-  Tlapa. 

HOME  LITE.— Trade  name  for  farm  light- 
ing plant  manufactured  by  the  Sim  ma 
Magneto  Corp.,   East   Orange.   N.   J. 

HOMER  COMMUTATOR  CO.,  THE. - 
4748   Hough  Ave.,   N.  E.,   Cleveland.   Ohio. 


,  Google 
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Manufacturer  of  commutators.  President, 
J.  R.  Kraus:  vice-president  and  treasurer, 
Fred  J.  Baird:  secretary  and  general  man- 
ager, C.  B.  Keck. 

HOMESTEAD  VALVE  MFG.  CO.— 1S4 
6th  Ave.,  Homestead,  Pa.  Manufacturer 
of  valves.  Business  established  1892. 
President.  J.  E.  Roth:  vice-president.  B.  F. 
Sch'uchman;  secretary  and  treasurer.  W.  R. 


HOMMEL  *  CO.,  LUDWIG Pittsburgh. 

Pa.  Manufacturers  of  Industrial  lighting 
units  and  microscopic  Illuminators.  Busi- 
ness established  1906.  President,  Ludwlg 
Hommel;  vice-president,  Charles  A.  Swar' 
secretary  and  treasurer,  J.  R.  Newtm 
Main  office  and  factory.  "530-634  Fernando 
St.,  Pittsburgh,  Pa.  Branch  office,  Electric 
Bldg.,  Cleveland,  Ohio. 

HOMMEL-LITE Trade  name  for  Indus- 

trial  lighting  units  and  reflectors  manu- 
factured by  Ludwlg  Hommel  ft  Co.,  630- 
E34   Fernando  St.,  Pittsburgh,  Fa. 

HOMOGENEOUS  CONDUCTOR  ANC 
DIELECTRIC— A  conductor  that  hat  Uni- 
form conducting  power  In  all  directions,  oi 
a  dielectric  that  Is  an  equally  good  insu- 
lator or  nonconductor  In    all  directions. 

HONEY  COMB.— Trade  name  for  tuning 
colls  manufactured  by  the  De  Forest  Ra- 
dio Telephone  ft  Telegraph  Co..  1416  Sedg- 
es ink  Ave.,  New  York,  N.  T.,  and  Lee 
DeForest,   Inc.,   451  3rd  St.,   San  Francisco, 

CaL  ><* 

HONEYWELL  HEATING  SPECIALTIES 
CO. — Wabash.  Ind.  Manufacturer  of  tem- 
perature regulators  and  thermostats.  Bus- 
iness established  1B10.  president  and  gen- 
eral manager,  M.  C.  Honeywell;  vice-presi- 
dent, O.  L.  Honeywell;  secretary  and 
treasurer,  W.  L.  Huff. 

HOO  HOO, -Trade  name  for  babbitt 
metal  manufactured  by  the  M ore- Job e 
Brass  ft  Metal  Co.,  3132-44  N.  Broadwa] 
St.   Louis,  Mo, 

HOOD ETTE.— Trade  name  for  Show  case 
lighting  reflector  manufactured  by  the  Na- 
tional X-Ray  Reflector  Co.,  235  W.  Jackson 
Blvd.,  Chicago,  BI. 

HOODS,   OUTLET.— Ii_ „..    ....    _. 

tachment  to  service  boxes  and  through 
which  wires  are  brought  out  and  Int-    -~ 


and  back- connected  patterns. 

Manufacturers: 

CROUSE-HINDS  CO..  Wolf  ft  7th  Sts. 
North.   Syrmuse.   N.   T.     ■'Condulet." 

D  &  W  FUSE  WORKS  OF  GENERAL. 
ELECTRIC  CO.,  Providence,  H.  I. 

HOODS,    STREET.— See    StreethoodB. 

HOOK'ER  TO  YER  BULB.— Trade  name 
for  radio  tuners  manufactured  by  Tresco. 
1201  Kahl  Bldg..  Davenport,  Iowa. 

HOOK  switch.— In  a  telephone  set.  the 
switch  operated  by  the  yoke  upon  which 
the  receiver  Is  hung.  See  Switches,  tele- 
phone,  hook,  etc. 

HOOKER  ELECTROCHEMICAL  CO.— 
26  Pine  St.,  New  York,  N.  Y.  Manufac- 
turer of  chemicals. 

HOOKS,  CABLE  RACK.— See  Racks  and 

HOOKS,  CARRYING  OR  LUG— These 
hooks  are  used  for  carrying  poles  used  In 
line  construction,  two  men  being  at  each 
end  of  the  pole.  The  tool  is  a  bar  to 
which  la  fastened  a  pair  of  tong-llke  hooks 
which  grasp  the  pole  when  the  hook  bar 
Is  lifted,  being  simply  a  device  to  allow 
two  men  one  at  each  end  of  the.  bar  to 
obtain  a  convenient  hold  on  the  pole. 
They  are  also  used  for  handling  ties  and 
heavy  timbers. 

Manufacturer*: 

Dicke  Tool  Co.,  The.  Downers  Grove.  HI. 

HERBST,  PAUL  W..  Chicago,  HI.  We 
make  all  standard  patterns.  See  dis- 
play advert  Issment  on  page  12E8.— Adv. 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington   St.,    Chicago.   111. 

OSHKOSH  MFO.  CO..  Oshkosh,  Wis. 
"Oshkosh."  (See  display  advertisement 
on  page  1263.) 

HOOKS,  CHANDELIER  AND  FIXTURE. 
—See  Fixture  fittings  and  parts. 

HOOKS,  GUY.- -/These  are  hooks  used 
for  supporting  guy  wires.  They  are  us- 
"■"""    "-"'-  "*  — e  piece  of  iron  forged  to 


form  a  hook  and  spike   to  I 
the  pole  or  supporting  wall. 
Manufacturers: 


e  1264.) 


viaiij-  made  of  o 


HUBBARD  A  CO..  B301  Butler  St.,  Pitts- 
burgh, Pa.     ■' Hubbard." 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington   St.,   Chicago,   111. 

Lam  ft  Sons,  Mathew,   Pittsburgh,  Pa. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus  Ave.,   Pittsburgh,    Pa.      "Mar 

Thomas  ft  Sons  Co.,  The  R„  East  Liver- 
pool, Ohio.      "Thomas." 

HOOKS,      INSULATING.— pigtail      tiooki 
with    screw    ends    or    equivalent,     covered 
with  an  insulating  sleeving  or  enamel  co 
fng    designed    for    supporting    telephone 
other     signal     wires     on     walls,     cellln 
bracket  arms,  poles,  etc.     Also  a  two-piece 
hook, .  a  hook  piece  and  a  nipple   Insulated 
from  each   other,   used   In   supporting  fans 
fixtures,  etc. 

Manufacturers: 

Partes  Mfg.  Co..   Decatur,  111. 

Hopewell  Insulation  ft  Mfg.  Co.,  Inc. 
Hopewell,  Va. 

MACALLEN  CO.,  THE,  16  Macallen  St. 
Boston,  Mass. 

HOOKS.  PIPE  ANO  CONDUIT.— Hooks 
for  fastening  pipe  or  conduit  to  walls  of 
any  kind.  The  hooks  us-d  for  hangli 
pipe  nre  usually  made  of  galvanized 
wrought  Iron  In  various  shanes,  roun_, 
square,  sickle -shaped,  or  a  hinged  band 
form  and  are  designed  to  be  drive: 
set  in  the  wall  during  construction.  . ... 
conduit  hooks  are  usually  made  of  Iron 
hent  into  a  simple  hook  form.  They  are 
sometimes  fastened   In  the  wall  by  an  ex- 

Manufacturen: 

Becker  Electric  Works,  3066  Lincoln  Ave 

Chicago.  III. 
Berger     Bros.      Co.,      229-237     Arch      St., 

Philadelphia,   Pa. 
Chicago     Expansion     Bolt     Co.,     324     W 

Washington  St.,  Chicago.   111. 
MrAvfly  ft   Sons.    Ltd..   T..   King  Bt..    St. 

John.  N.  B.,  Can. 
HOOPES.— Trade     name     for     laboratory 
standard  Wheatstone  bridges  manufactured 
by  the  Leeds  ft  Northrup  Co..  4901  Stenton 
Ave.,  Philadelphia,  Pa- 

HOOSI  EH— Trade  name  for  electric 
pumps  and  automatic  controllers  made  by 
the  Flint  ft  Walling  Mfg.  Co.,  Kendalivltle, 


HOOSIER— Trade      name      for     electric 

Irllls    and    boring   machines    manufactured 
"'     the      Hoosier     Drilling     Machine      Co.. 


E.  Madison  St..  Goshen.  Ind.    Mani 

of  motor -driven  drilling  and  boring  ma- 
chines. President.  B.  F.  Deahl;  vice- 
president.  C.  R.  Newell:  secretary.  C.  C 
Newell;    treasurer.    William    Mutschler. 

HOOVEN,  OWENS.  RENTSCHLER  CO.. 
TH  E.— Hamilton,  Ohio.  Manufacturer  of 
Kas  and  steam  engines.  Business  estab- 
lished 1845.  President,  G.  A.  Rentsehler 
Sr.,  vice-president.  W.  B.  Mayo:  secretary, 
treasurer  and  general  manager,  Gordon  S. 
Renischler;  sales  manager.  G.  A.  Hepke. 
Main  office  and  factory,  Hamilton.  Ohio 
Branch  pffle-s,  410  Central  Saving  A  Trust 
Bldg..  Akron.  Ohio:  1608  Candler  Bldg 
Atlanta,  Ga.;  Ill  Milk  St.,  Boston.  Mass  * 
1127  Marquette  Bldg..  Chicago.  111.;  415 
Chronicle  Bldg,,  Houston.  Tex.:  39-41  Cort- 
^andt  St..  New  York.  N.  Y.:  212S  Land  Title 
Bldg..  Philadelphia.  Pa.;  1601  Arrott  Bldg 
Pittsburgh,  Pa.i  1105  Chemical  Bldg..  St.' 
Louis,  Mo.  Sales  representatives,  W.  H 
Taylor  Engineering  Co..  Allentown,  Pa.: 
Stearns -Rogers  Mfg.  Co.,  Denver.  Colo  ■ 
San  Antonio  Machine  ft  Supply  Co ,  San 
Antonio.  Tex.:  Charles  C.  Moore  ft  Co 
Ran  Francisco.  CM.!  R.  B.  Whlteacre  A 
Co..  St.  Paul.  Minn. 

HOOVEN  SERVICE,  INC.— New  York, 
N  Y.  Manufacturer  of  electrically  oper- 
™?£  'yP61"""8-  Business  established 
191B.  President  and  treasurer,  Paul  M. 
Hooven:  secretary.  M.  T.  Hooven:  sales 
manager.  Raymond  Crane.  Main  office.  117 
W.  46th  St..  New  York.  N.  Y.  Factory. 
Hamilton.  Ohio.  Branch  offices.  Washing- 
ton, p  f»l  Philadelphia.  Pa.:  Atlanta.  Ga.: 
Pittsburgh  Pa.;  Cincinnati,  Ohio;  Chicago, 
III.;  Detroit,  Mich.;  San  Francisco,  Cal.r 
Montreal,   Que.,   Can. 


HOOVER  SUCTION  SWEEPER  CO., 
THE.— North  Canton.  Ohio.  Manufacturer 
Of  electric  vacuum  cleaners.  President  and 
treasurer,  W.  H.  Hoover;  vice-president. 
H.  W.  Hoover;  secretary,  H.  c  Price. 
Main  Office,  North  Canton,  Ohio.  Factories. 
North  Canton,  Ohio,  and  Hamilton.  Cut 
Can  Branch  offices.  Philadelphia,  P«.; 
Pittsburgh.  Pa.;  Washington.  D.  C;  Kan- 
sas City.  Mo.;  San  Francisco,  0*1.1  Char- 
lotte, n.  C:  Oklahoma  City,  Okla.:  St. 
Louis,  Mo.;  Canton,  Ohio;  Cleveland,  Ohio; 
Dallas.  Tex.;  Chicago.  111.;  Boston.  Mass.- 
New  York.   N.  Y.:  Hamilton.  -Ont.,   Can. 

HOPE  FORGE  ft  MACHINE  CO.,  THE. 
—Mount  Vernon.  Ohio.  Manufacturer  of 
gas    engines    and    motor-driven     air    com- 

HOPE  WEBBING  CO.— Providence,  R,  I 
Manufacturer  of  Insulating  tapes,  sleev- 
Ings,  etc.  Business  established  I8S3.  Pres- 
ident. Joseph  B.  Mclntyre;  vice -president: 
Charles  A.  Horton:  secretary,  A.  A.  Tucker- 
treasurer  C.  C.  Marshall;  general  manager. 
t,.  A.  Horton;  sales  manager,  C.  P.  Roundy 
Main  office.  Providence,  R.  I  Factory 
Fawtucket,  R,  I.  Branch  offices.  131  47h 
Ave.,  New  York  N  Y.:  SOS  S.  Dearborn 
St.,  Chicago,  HI.  Sales  representatives 
Clapp  ft  LaMoree,  Los  Angeles,  Cal.:  Con- 
SSm^i^b.ber^!o",CleveI,uld-  °hl°:  Mitch- 
ell-Rand Mfg.  Co..  New  York,  N.  Y.;  T  C 
White  Electrical  Supply  Co.,  St.  Louis,  Mo 

HOPEWELL  INSULATION  *  MFG.  CO.. 
^i=i7.?°D.e7elt  Va"  Manufacturer  of  ta- 
S'^i,  ,elePh°"e  mouthpieces,  receivers 
and  mufflers  Insulator  pins,  pliers,  sockets, 
molded  insulation,  etc.  Business  estnb- 
ager  S1SZ°Son?e",d"'t  *"*  ^ne™'  "«"" 
Spengeman;  secretary',  Christophers  ran  dai 

PLHA°NT*ETh'    C°kAL    AND    A8H'    POWER 

r„„  NI,— Tne"e  hoppers  are  funnel-shaped 
compartments  generally.  In  which  coal  or 
ash  are  kept  a  relatively  short  time,  the 
(of.mrrwr  Teoa,n*  to  ,Ile>  fumaces.  and  the 
latter  Into  cars  or  trucks.     Hoppers  differ 

*rTu^kT<  S  th"  Jhs»  ftro  Serand 

are   used    chiefly   for   feeding  the   material 

bunk™  ^^V,  °th!r  f^WtmtH.  while 
Bunkers  are  used  for  storage  as  well.  In 
power  plants  they  may  be  either  fixed  or 
movable,  depending  on  their,  function.  The 
coal  for  the  furnaces  Is  placed  In  the  fixed 
hoppers  which  feed  it  to  the  grates  in 
spouts  or  closed  pipes.  Hoppers  for  this 
purpose  are  generally  made  of  sheet  steel 
and  are  sometimes  reinforced  with  renew- 
able wearing  plates  at  points  where  the 
abrasion  is  most  severe.  Ash  hoppers  are 
also  or  fixed  or  stationary  construction. 
They  are  generally  made  of  steel  and  lined 
with  brick  or  concrete  or  else  made  en- 
tirely of  reinforced  concrete.  Ash  hoppers 
are  often  cylindrical  with  a  funnel  bottom. 
Movable  hoppers  are  used  in  connection 
ith  weighing  apparatus.  These  hoppers, 
irrled  pn  knife-edge  supports,  are  used 
>  operate  standard  beam  scales.  The  coal 
received  from  the  crusher  In  a  continu- 
is  flow  In  one  hopper,  while  another  hop- 
;r  is  being  weighed  and  tripped,  and  then 
10  coal  Is  diverted  into  the  other  hopper, 
the  first  Is  being  weighed.  Auto- 
"  which  include  hopper*  are  also 


rail.     The  cars  a 


matlc 
ted  in  i 

Track  hoppers  are  another  form  used  In 
'      -*----  the  coal  Is  delivered  by 

-    -jck  being  supported  on 

-beams  usually.  When  bottom  or  side- 
lump  cars  are  used,  the  coal  .may  be 
lumped  directly  Into  the  hopper,  or  In 
other  cases  shoveled  Into  them.  From  the 
hopper  the  coal  Is  generally  dropped  Into 
a  bucket  or  other  conveyor  that  takes  It 
to  the  bunkers  over  the  boilera 
Manufacturers: 

AMERICAN  BRIDGE  CO..  30  Church  St., 
New  York.  N.  Y.     (See  display  adver- 
tisement on    page   1267.) 
Beaumont   Co.,    Inc.,    R.    H.,    316-19    Arch 

St.,   Philadelphia,   Pa. 
Conveyors'    Corp.     of    America.     Sit    W. 

Madison  St..   Chicago.  BI. 
Green    Engineering    Co.,     East     Chicago, 

Ind. 
LINK-BELT  CO.,   129  W.   39th   SL.  Chl- 


Presldent,  J.  J.  Hoppes;  vice- president,  J. 
F.  Ware:  secretary  and  treasurer.  G.  Cob- 

HOR1ZONTAL    CANL1LEPOWER.-  T  h  e 
luminous    Intensity,    measured  I  n    candle- 


HORIZONTAL 
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power,  emitted  by  s.  lamp  in  the  direction 
of  a  horizontal  line  passing  through  the 
luminous  center  of  the  lamp.  Since  the 
candlepower  nwy  vary  in  different  h  or  lion - 
tal  directions,  It  Is  customary  to  determine 
the  average  or  mean  horizontal  candle- 
power,  which  la  found  by  measuring  the 
horizontal  Intensity  when  the  lamp  Is 
rotated  on  Its  vertical  axis.  The  abbrevia- 
tion   for    mean    horizontal    candlepower    la 

HORIZONTAL  COMPONENT  OF 
EARTH'S  MAGNETISM.— The  Intensity  of 
the  earth's  magnetic  force  which  acts  in 
i  horizontal  direction.     This  component  Is 


HORIZONTAL  II  LUMINATION.— T  h  e 
Illumination  that  falls  on  a  horizontal  plane 
as  measured  In  foot-candles  or  other  Il- 
lumination units.  This  Is  the  Illumination 
value  most  commonly  stated  and  gives  a 
fair  Idea  of  the  suitability  of  the  lighting 
provided  for  reading,  writing,  drafting  and 
other  dose  visual  work  on  flat'  horizontal 
surfaces.  For  some  purposes  the  vertical 
Illumination  1b  much  more  important  than 
the  horizontal,  however,  aa  for  an  art  gal- 
lery or  wall  sign;  In  such  cases  a  high 
horizontal  Illumination  with  low  vertical  Il- 
lumination would  be  worthless.  For  roost 
purposes  both  these  Illuminations  are  Im- 
portant, varying  In  their  relative  Impor- 
tance somewhat  with  the  purpose  In  view. 
Also  see   Illumination. 

HORN  A  BRANNEN  MFG.  CO.— 127-433 
N  Broad  St.,  Philadelphia.  Fa.  Manufac- 
turer of  lighting  fixtures. 

HORN    FIBER.— See    Fiber. 

HORN  POSTING  SIGN  SYSTEM,  W.  J. 
M  N.  5th  St.,  Springfield.  1U.  Manufac- 
turer of  electric  signs.  President  and  gen- 
eral manager.  W.  J.  Horn:  vice-  president. 
W.  F.  Keseberger:  secretary  and  treasurer, 


,    Ltd.,  MS 


HORNGAP  ARRESTERS.— See  Arrest- 
era,    lightning,    horn  gap. 

HORNGAP  SWITCHES.— See  Switches, 
air  break,  high-tension  pole  top  and  out- 
door substation. 

HORNS,  ELECTRIC,  AUTOMOBILE.— 
Horns  for  use  In  signaling  on  automobiles 
are  of  several  types.  One  type  Is  operated 
by  a  small  battery  motor  concealed  with- 
in the  drum  of  the  horn.  The  motor  has  a 
ratchet  flywheel  on  Its  abaft.  The  passing 
of  the  ratchet  over  a  small  pin 
prat  to  tap  a  diaphragm  slmlli 
used  In  the  telephone  and  the 
shriek.  A  second  type  opera... 
principle  of  the  electric  bell,  the  vibrating 
armature  striking  the  diaphragm  pin.  Elec- 
tric horns  are  the  moet  common  types  of 
automobile  horns  now  in  use.  They  are 
usually  made  for  6  or  It  volts  fed  from 
the  Ignition,  lighting  and  starting  battery. 
Manufacturers: 

American  Electric  Co..  1401  S.  State  St., 
Chicago,  III.  "Samson,"  "Samson  Jr.. 
"Victor." 
BENJAMIN  ELECTRIC  MFO.  CO..  SM 
W.  Washington  Blvd..  Chicago.  111. 
(See  display  adv.  on  pages  1B31-1BS4.) 
Canadian   General   Electr'-  "-      r  "'      "' 

King  St.,  W.,  Toronto.  

Crescent    Mfg.    Co..    139    Iteade 

York,  N,  T.     "Crescent." 
E.   A.   Laboratories.   Inc.,   Myrtle   Ave.   ft 
Spencer  St..  Brooklyn,  N.  T.  "E.  A.", 
"Newtone." 
FITZGERALD  MFQ.  CO.,  THE.  Torrlng- 

ton.  Conn.     "Clero." 
Helnse     Electric     Co.,      Lowell.      Haas. 

KLAXON   CO..   Newark.   N.  J. 

North  East  Electric  Co..  Rochester,  N.  T. 
"North  Bast." 

Premier  Electric  Co..  3800-3810  Ravens- 
wood  Ave.,  Chicago,   111.     "Hl-Lo." 

Schwarxe  Electric  Co.,  B.  Church  St., 
Adrian.   Mich. 

Slreno  Co..  The,  18-20  Rose  St.,  New 
York,    N.    Y.    "Slreno." 

Sparks-  Wlthlngton  Co..  The,  Jackson, 
Mich.    "Sparton." 

Stewart- Warner  Speedometer  Corp.,  1828 
Dlversey  Pkwy.,   Chicago,   111.     "Stew 

HORNS,  ELECTRIC,  FACTORY.— Host 
of  the  electric  horns  used  In  factories  are 
constructed  so  that  a  motor  turns  a  ratchet 
within  the  bora  drum  and  causes 
button  to  vibrate  a  diaphragm, 
having  a  busier  tone  often  have  the  dis- 


used for  starting,  stopping  and  other  sig- 


nals In  noisy  factories  and  large  Industrial 

Manufacturers: 

AUTOMATIC    ELECTRIC   CO.,    1001    W. 

Van  Buren  St.,  Chicago.  111. 
BENJAMIN  ELECTRIC  MFQ.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.  Benjamin  industrial  signals 
have  a  peculiar  penetrating  tone  pitch 
which,  makes  them  a  most  effective 
form  of  audible 
signal  for  In- 
dustrial use. 
The  fastest  code 

readily  obtained. 

than  a  good  bell 
Industrial  Signal        and      mainte- 

lower.    Made  for  a-c,  or  d-c.  circuit  at 

any  voltage   up  to  260  and  for  outdoor 

or  Indoor  use. — Adv. 
Brach    Mfg.    Co.,    L.    S..    127-17.9    Sussex 

Ave..  Newark,  N.  J.  "R.  8.  K." 
HOLTZER-CABOT  ELECTRIC  CO.,  The. 

125    Amory    St.,    Boston,    Mass.       "Re- 

KLAXON  CO.,  Newark,  N.  J. 

Rueseli  Electric  Co..  Danbury,  Conn.   "A. 

Schwarse    Electric    Co.,    E.    Church    St., 

Adrian,   Mich. 
Slreno    Co.,    The,    18-30   Rose    St.,    New 

York,  N.  Y.  "Slreno." 
HORNS,  ELECTRIC,  FIRE-ALARM 
AND  MISCELLANEOUS.— Horns  of  this 
sort  are  constructed  and  operated  In  a 
manner  similar  to  factory  electric  horns, 
their  M  ■..  however,  being  confined  chiefly 
to  alarms  >t  Are.  They  are  largely  used  In 
electrically  controlled  fire-alarm  systems  In 
large  Industrial  plants  and  Institutions,  and 
to  some  extent  in  small  towns  for  burglar 
and  fire  alarms,  also  for  telltale  warnings 
on  tanks  or  pressure  systems,  and  mis- 
cellaneous call  signal  purposes  wherever  a 
loud  and  penetrating  signal  Is  desired. 
Manufacturer*: 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St„  Chicago.  III. 
BENJAMIN   ELECTRIC  MFG.   CO..  Chi- 
cago, New  York, 
San     Francisco. 
I^sm  Jh         The       Benjamin 

J^^B_^^^,g^B        fire    signals    are 

P      ^ 

FlreSlsnal 


vices  for 


Industrial 


and  are  Instant- 
electric   current   im- 
pulse.—Adv. 
Brach    Mfg.    Co.,    I,.    S.,    127-12B    Sussex 

Ave..  Newark,  N.  J.  "R.  8.  K." 
Electrical  Automatic  Appliance  Co.,  The, 

1749-61  Arapahoe  St.,  Denver,  Colo. 
Gam  ewe)  I     Fire     Alarm     Telegraph     Co., 

The,   Newton  Upper  Falls,  Mass. 
HOLTZER-CABOT        ELECTRIC        CO.. 

THE,  125  Armory  St.,    Boston.   Mass. 
KLAXON    CO..    Newark.    N.    J. 
Russell     Electric     Co.,     Danbury,     Conn. 

"Rapid   Fire."    "Russell-Hammer" 
SAMSON  ELECTRIC  CO,  Canton,  Mass. 
Schwarxe    Electric    Co.,    E.    Church    St., 

Adrian.  Mich. 
Slreno    Co,-  The.    18-10    Rose    St..    New 

York,  N.  Y.  ""' 
HORRY  FURNACE.— An  electric  furnace 
for  the  production  of  calcium  carbide.  In 
which  the  carbide  Is  obtained  continuously 
In  block  form.  The  furnace  Is  built  up 
around  a  horizontal  rotating  drum  and  be- 
tween two  end  dicks,  the  fourth  side  of 
the  box  being  made  up  of  segments  whl< ' 
can  be  bolted  to  the  edges  of  the  tt  . 
disks.  Above  one  aide  of  this  ring-shaped 
container  Is  a  vertical  electrode  compart- 
ment and  feed  hopper.  Aa  the  carbide  col- 
lects under  the  electrodes  the  furnace  Ii 
rotated  about  the  axis  of  the  horizontal 
drum,  carrying  the  carbide  down  under  the 
drum  and  up  on  thi>  other  side,  where  the 
outer  segments  are  taken  off  and  the  car- 
bide removed,  the  segments  being  i  '  ' 
in  place  again  as  rapidly  as  there 
for  one  below  the  feed  hopper. 

HORSE  CLIPPERS.— See  Clippers,  horse, 

HORSE     HEAD. — Trade     .     . 

strips,   plates  and   slabs  made  by  the  New 


Jerai  . 
N.   Y. 


e  Co.,  ISO  Front  St., 


7  York, 


HORSEPOWER.— The  common  unit  of 
mechanical  power.  A  horsepower  Is  the 
rate  of  doing  560  foot-pounds  of  work  per 
second,  or  33,000  foot-pounds  per  minute. 
One  horsepower  Is  approximately  equal  to 

HORSEPOWER-HOUR— A  horsepower- 
hour  Is  a  unit  of  mechanical  work  or 
energy  often  used.  It  Is  the  work  done  In 
one  hour  when  the  power  or  rate  Of  doing 
work  Is  uniformly  one  horsepower.  A 
horse  power- hour  Is  thus  equal  to  198,000 
foot-pound-seconds,  or  2,685.600  Joules,  or 
0.746  kilowatt -hour.     The  preferred  abbre- 

HORSESHOE  MAGNET.— This  is  a 
permanent  magnet  In  a  form  resembling  a 
horseshoe  so  as  to  bring  the  poles  com- 
paratively close  together.  An  Iron  "keeper" 
or  armature  la  usually  placed  against  both 
poles  when  the  magnet  Is  not  lfi  use  as 
thla  helps  retain  the  magnet's  strength. 
Electromagnets  are  also  made  in  horseshoe 
form    In   many    cases. 

HORTON  MFQ.  CO.— Fort  Wayne,  Ind. 
Manufacturer  of  electric  washing  and  Iron- 
ing machines.  Bualness  esLablishd  1871. 
President  and  general  manager.  J,  C. 
Peters;  vice-president.  A.  H.  Peters;  sec- 
retary, W.  F.  Peters;  treasurer,  F.  C. 
Peters;  sales  manager  (Washing  Machine 
Dept.).  F.  C.  Peters;  Bales  manager  (Iron- 
ing Machine  Dept.).   A.   C.   Richard. 

HOSE,  ARMORED  FLEXIBLE,  FOR 
STEAM  AND  COMPRESSED  AIR.  — 
Flexible  metal  hose  is  largely  used  where 
a.  very  strong  hose  Is  desired,  either  be- 
cause of  high  pressure  or  to  prevent  wear 
which  occurs  when  the  hose  must  be  sub- 
jected to  abuse,  such  aa  kinking,  dragging 
over  rough  floors,  or  being  run  over  by 
trucks,  etc.  The  construction  of  such  hose 
is  suited  to  Its  purpose.  For  the  highest 
pressures  It  has  a  metal  Inner  body  or 
"core,"  which  Is  a  helix  wound  from  one 
continuous  flat  strip  of  metal.  Around 
this  core  Is  a  layer  ol  rubber  to  prevent 
leakage,  then  a  layer  of  woven  wire,  asbes- 
tos or  cotton,  and  Anally  the  outside  layer, 
a  winding  of  wire  to  protect  the  hose  from 
external  injury.  For  less  rigid  require- 
ments the  hose  has  fewer  layers,  such  as  a 
layer  of  rubber  covered  by  a  layer  of 
wound  wire.  For  carrying  acid  they  are 
made  with  a  core  of  acid-resisting  metal. 

Manufactuers: 

Breeze  Metal  Hose  Mfg.  Co.,   23  Calumet 
St.,    Newark.    N.    J.     "Fle-X-l*— " 

-      nsylvanla     Flex"-'-     >"-•-'"- 
i..  Broad  *  Ri 

SFRAQUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-631 
W.  34th  St.  New  York,  N.  Y.  (See 
display  advertisement  on  pages  1306- 
1307.) 
Voorhees   Rubber   Mfg.   Co..    20-66   Bost- 

wick  Ave..  Jersey  City,  N.  J. 
HOBKINS  MFG.  CO.— Detroit.  Mich.  Man- 
ufacturer of   electric   furnaces,    pyrometers 
and      resistance       materials.         Preaider' 
Hiram  Walker,  Jr.;  vice-president, 
Talman;    secretary 
Langan  r    general 

and  factory,  Lawton  &  Buchanan  Sts.,  De- 
troit Mich.  Branch  offices,  Grand  Central 
Terminal.  New  York,  N.  Y.:  Tremont 
BIdg..  BoBton,  Mass.;  Oliver  Bld>..  Pitts- 
burgh. Pa.  Sloan  BIdg.,  Cleveland.  Ohio; 
Otis  Bide..  Chicago,  III. 

HOSPITAL  ANNUNCIATORS.— See  An- 
nunciators,  hospital. 

HOSPITAL,  NURSES'  AND  DOCTORS' 
CALL  SYSTEMS. — See  signaling  systems, 
hospital,    nurses'    and    doctora". 

HOSPITAL  OPERATING-ROOM  FIX- 
TURES.—See  Fixtures,  lighting,  operat- 
ing room  and  other  hospital. 

HOSPITAL  SUPPLY  CO..  THE.— 157  E. 
23rd  St,  New  York,  N.  Y.  Mannfaeturer 
of  electric  aterlllzera.  Incubators,  cen- 
trifuges, resuscitating  apparatus  and  other 
surgical  supplies  and  hospital  equipment. 
Business  established  1905.  President.  L.  L. 
Wattors;   sales  manager,  A.  Oraune. 

HOT  BLAST.— Trade  name  for  blow 
torches  and  brazers  manufactured  by  the 
Turner  Brass  Works.  Sycamore,  111. 

HOT  CLOSETS. — See  Warmers,  plate  or 
dish;    Warmers,    food    or   rolL 

HOT- FLO.— Trade  name  for  electric 
water  heaters  manufactured  by  the  Hot- 
Flo  Faucet  Corp..  H00  Broadway,  New 
York.  N.  Y. 

HOT.  FLO  FAUCET  CORP.— 1400  Broad- 
way.  New  York.   N.   Y.     Manufacturer  of 


w. 


Dig  tzc.d  by 


Google 


HOT 


EMF  ELECTRICAL  YEAR  BOOK 


electric  water  heaters.  Business  estab- 
lished 1918.  President,  Arthur  Frantien: 
BecrctVy-  **Snry  Frantien;  general  man- 
ager,   Leo.    B.    Oatro.      Factory,    Hartford, 

HOT- FLOW  .—Trade  name  for  water 
softening  and  nitration  apparatus  man- 
ufactured by  the  International  Filter  Co 
1st  National   Bank   Bldg.,    Chicago.   III. 

HOT-O-M IX.— Trade  name  for  electric 
heaters  for  beverage  mixers  manufactured 
by  the  Calorei  Corp..  10  W.  ZJrd  St.,  New 
York,    N.    Y. 

HOT  PLATES.— See  Plates,  hot.  house- 
hold  and    portable:   Plates,   hot,    mlscellan- 


Electric  &  Mfg.  Co.,    S68  Ft.   Wayne   Ave! 
Indianapolis.   Ind. 

HOT. STUFF— Trade  name  for  refrac- 
tories for  boiler  furnace  linings,  etc.  man- 
ufactured bv  the  Bird-Archer  Co.,  90  West 
St..  New   Tork.    N.  T. 

HOT  WELL.— When  a  steam  engine  or 
turbine  Is  operated  condensing-,  the  con- 
densed steam  Is  collected  In  the  bottom 
of  the  condenser  or  in  a  separate  well. 
known  as  the  "hot  well."  From  here  It 
Is  usually  pumped  by  the  "hot  well  pump" 
to  the  feed- water  heater  or  returned 
directly  to  the  boiler  without  further  heat- 
ing. Its  temperature  Is  generally  from 
lift"  P,  to  HO*  P. 

HOT-WIRE  INSTRUMENTS.— See  undei 
Instruments,    electrical    measuring. 

HOTEL  ANNUNCIATORS.— See  An 
nunclatora.    hotel. 

HOTPOI  NT.— Trade  name  ,for  electric 
heating,  cooking  and  labor- saving  ap- 
pliances manufactured  by  the  Ed  In  on 
Electric  Appliance  Co.,  Inc..  5680  W.  Tay- 
lor St..  Chicago,  111.,  and  Canadian  Edison 
Appliance  Co.,  Ltd.,  Downle  St.  Stratford, 
Ont.   Can. 

HOTTEST  SPOT  TEMPERATURES.— 
The  operation  of  electrical  machinery  Is 
In  general  limited  by  the  temperatures  of 
which  the  Insulation  and  other  parts  may 
operate  continuously.  To  obtain  the  maxi- 
mum temperature  attained  In  the  windings 
at  any  spot  called  the  "hottest 
peratm-e."    a ""    '" ' 


_   .j   applied    ._ 

I    temperature.      In    windings    this 

correction  Is  IB"  C,  except  with  bare  wind' 
lngs.  such  as  edgewise  strip  conductor  oi 
a  cast  copper  winding  where  6°  C.  Is 
used.  Commutators,  collector  rings.  Dare 
metallic  surfaces,  etc..  do  not  have  any 
correction  applied.  Various  Insulating 
materials  have  their  allowable  "hottest 
spot   temperatures"   spec! fled. 

HOTVENT.— Trade  name  for  electric 
water  heaters  manufactured  by  the  Aetna 
Electric  Appliance  Co.,  40  Court  St..  Bos- 
ton,  Mans. 

HOTWAT  DISTRIBUTING  CO.— T  1 1 1  e 
Insurance  Bldg.,  Los  Angeles,  Cal.  Man- 
ufacturer of  electric  water  heaters. 

HOUSE  BRACKETS. —  See  Brackets, 
house  service. 

HOUSE  NUMBERS.  —  See  Numbers, 
house,    illuminated. 

HOUSE      PUMPS.— See     Pumps,      house. 

HOUSE   WIRING.— See  Wiring  of  dwell- 

HOUSE  HOLD—  Trade  name  for  electro  - 
■  therapeutic  apparatus  manufactured  by  the 
Manhattan  Electrical  Supply  Co.,  Inc.  IT 
Park  PL,   New  York.   N.   Y. 

HOUSEHOLD  APPLICATIONS  OF 
ELECTRICITY.— The  applications  of  elec- 
tricity In  the  home  were  few  up  to  some 
IE  years  ago.  Since  that  time,  and  espe- 
cially within  the  last  Ave  to  ten  years,  they 
have  grown  rapidly  In  number  until  they 
are  now  quite  common  In  a  steadily  grow- 
ing percentage  of  households  so  that  resi- 
dence electrical  equipment  and  service 
constitutes  one  of  the  chief  sources  of 
Income  of  the  manufacturing,  Jobbing,  re- 
tailing, contracting,  central-station  and 
telephone  branches  of  the  electrical  Indus- 

Electricity  received  Its  first  application 
in  the  home  when  the  electric  bell  was  In- 
troduced over  40  years  ago.  Buzzers  and 
annunciators  for  servant's  calls  were  also 
employed  at  this  early  date  in  some  of 
the  larger  homes. 

Among  the  early  applications  of  elec- 
tricity In  the  home  was  the  telephone, 
which  was  Introduced  about  1980.  From 
then  until  about  1S96  residence  telephone 
service  spread  rather  slowly  due  largely 
to  the  need  for  technical  development  and 
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which  at  flrs 
long-lived  an 
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companies  sprang  up  and  these  company 
together   with  the  original   Bell   company 

ttlYhllineri     O     nitmhaH    nf    ■_*». --^entlT  \r      " 

lephone 
l    their 

— .-nes  in  wnicn  te'~ " 

Installed  were  mostly  those 
and  business  men.  Their  use  Increased 
slowly  until  within  the  last  20  years  when 
low-rate  party-line  service  gave  It  a 
marked  Impetus  and  they  have  now  be- 
come quite  common  In  a  large  percentage 
of  homes.  Many  apartment  buildings  and 
large  residences  also  have  private  or  In- 
terior telephone  systems  connected  with 
the  public  exchanges. 

Lighting.  Edison's  invention  of  the  in- 
candescent     lamn     TnnriA     tv*hrITi1j.     otAAfnl* 

lighting 

stations  were  built  In  1882  and  within  a 
few  years  electric  lighting,  which  was 
first  used  in  stores  and  business  houses, 
'oduced  in  residences.  'The  early 
the  carbon -filament  type 
ere  not  very  efficient  and 
ould   not  actively  compete 

ier    gas    and  -oil    lighting 

-..'spite  their  superior  cleanliness  and  cor 
venlence,    except   in   the   more   pretentlot 
homes  where  cost  was  not  the  predomina 
ing  factor.     As  the  lamps  were   Improved 
home   lighting  progressed  steadily  but   ~"" 

relatively  slowly  until  about  a  dozen 

ago.  About  that  time  the  first  durable 
tungsten  lamps  were  brought  out.  T 
lamps.  though  at  first  feared  by  the 
tral  stations  because  they  thought  their 
lighting  Income  would  be  greatly  dimin- 
ished due  to  the  much  higher  lamp  effi- 
ciency, were  soon  discovered  to  be  one  ol 
the  best  developments  to  further  residence 
lighting  which  could  have  been  found. 
Their  higher  efficiency  and  tho  better 
color  quality  of  their  light  soon  gave  gas 
lighting  real  competition.  Improved  meth- 
ods of  house  wiring  also  had  been  devel- 
oped and  both  gave  a  great  impetus  to 
electric  lighting  so  that  It  was  not  many 
years  before  electric  lighting  was  found 
In  the  majority  of  homes  In  our  larger 
cities. 

Heating  and  Cooking.  Residence  service 
had  always  been  a  compartlvely  expensive 
kind  of  business  for  central  stations,  since 
the  installation  cost  was  high  for  the  In- 
come    derived.       The     lighting      loa."     " 

residences   gave   a  very   poor   toad-fi 

Centra] -station  men,  therefore,  began  to 
look  around  for  some  means  of  creating 
a  residence  day  load  to  Improve  this  con- 
dition. About  12  years  ago  the  first  popular 
electric  heating  appliances  were  developed 
and  the  central  stations  saw  in  them  a 
day  load  which  would  do  much  to  Improve 
the  load-factor  and  materially  increase 
the  total  energy  consumption  of  their 
residence  customers.  Some  of  the 
heating  appliances  had  mechanical  defects 
which  caused  them  to  burn  out  rapidly. 
The  development  of  new  resistance  wire 
and  other  Improvements  eliminated  these 
defects  and  heating  appliances  rapidly 
spread   in  use. 

The  first  of  these  appliances  to  attain 
considers ble  popularity  was  the  electric 
flatlron.  It  was  received  with  great  favor 
both  by  the  housewives  and  by  electrical 
men.  At  the  present  time  from  70%  to 
80%  of  all  residence  customers  of  the 
central -station  companies  In  the  larger 
cities  use  this  appliance  and  have  come 
to  look  upon  It  as  a  necessity.  Among 
the  other  early  electric  heating  appliances 
were  toasters,  coffee  percolators,  tea  urns, 
disk  stoves,  chafing  dishes  and  curling 
irons,  which  though  they  have  never  been 
so  much  In  demand  as  the  Iron  are  all 
extensively  used.  Electric  radiators  Of  the 
luminous  bulb  type  were  also  Introduced 
at  an  early  date.  Nontumlnous  radiators 
or  room  warmers  were  placed  on  the 
rnarket  later  and  used  In  the  household 
to  a  limited  extent,  but  It  was  not  until 
the  last  8  or  10  years  that  the  luminous 
heating-coil  radiators  made  this  appliance 
really  popular  as  an  auxiliary  heater  for 
bathrooms,  nurseries,  etc.,  and  as  a  general 
service  heater  In  southern  homes  espe- 
cially. Other  heating  devices,  such  as 
cookers,  heating  pads,  blankets,  foot 
warmers,  egg  boilers,  milk  warmers,  small 
water  heaters,  shaving  mugs,  hair  driers, 
etc.,  have  been  found  thoroughly  practical, 
efficient  and  very  convenient,  even  though 
they  have  not  attained  as  widespread  use 
as  flatirons  or  the  common  table  devices. 
The  electric  cooking  range  Is  a  develop- 
ment of  the  last  S  or  10  years  and  la  very 


been    perfected    for    .™10    .„    .„.,, 

£^hJ£°5!s*.  """ration  can  be  performed 
on  them  efficiently  and  they  produce  ex- 
ceptionally   savory    dishes 

Ae  an  auxlllarv  to  the  electric  range  the 
electric  water  heater  for  heating  all  the 
water  needed  in  the  household  for  bath- 
ing, lavatory,  cooking  and  washing  pur- 
poses has  met  with  considerable  favor, 
particularly  where  special  cooking  and 
heating  rates  are  In  use.  These  water 
heaters  are  generally  used  with  a  kitchen 
storage  tank  (or  so-called  "range  boiler"), 
W  .  is_covered  with  heat  insulation.  The 
ittage  for  al- 


Power  ■  Applications.       Vacuum 
and    washing   machines    were    among   the 

first  development  In  mo  tor- driven  house- 
hold appliances,  but  on  account  of  their 
relatively  high  Orel  cost  were  slower  u, 
coming  into  extensive  use  than  the  smaller 
appliances.  During  the  recent  war  the 
scarcity  and  high  wages  of  servants  led 
many  housewives  to  dispense  with  them 
and  to  utilise  these  two  electric  labor-sav- 
ing appliances,  which  made  it  possible  for 
the  housewife  or  other  members  of  the 
family  to  do  the  work  of  housemaids  or 
laundresses  with  little  exertion  and  at  an 
extremely  low  cost.    This  gave  the  sale  of 
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to  be  found  in  the  home. 

Household   fans,  though  they  have  been 
'"    "" years,   have  not  enjoyed 


northern  climes.  Electric  sewing  machines 
and  detachable  sewing-machine  motors 
have  made  slower  progress  In  household 
use,      because     dressmaking     and      general 

*u'1"*  '"  ""f  ''"""  "*  ' extensively 


,    but   they  are   steadily 


as  In  torn.  _ __   ...„„    _  . „,..., 

replacing  the  foot-power  machines  still 
used  in  the  home.  Ironing  machines  or 
electrically  driven  mangles  are  used  In 
many  large  households,  most  being;  gas- 
heated,  though  some  electrically.  Electric 
phonographs,  massage  vibrators,  egg  beat- 
......    „„,,,.   _.  — >   other  motor-driven 
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tables  are  a  great  convenience  'in  "the 
kitchen  since  they  permit  one  motor,  with 
simple  attachments,  to  be  used  for  driving 
an  egg  beater,  knife  sharpener,  tableware 
polisher,  ice-cream  freezer,  etc.  The  elec- 
tric refrigerator  has  been  introduced  with 
success  Into  many  homes,  since  It  elimi- 
nates the  Ice  problem  and  requires  llttla 
attention:  on  account  of  their  relatively 
high  initial  cost  such  refrlgeraors  have 
been  used  In  the  larger  residences  chiefly. 
The  wide-spread  Interest  In  radio  teleg- 
raphy and  radio  telephony  has  produced 
a  great  number  of  amateurs  who  operate 
a  station  In  their  homes.  This  applica- 
tion of  electricity,  though  not  of  such 
general  utility  as  the  other  applications 
"-itteA.  is  of  some   ' 


tending  their  use  almost  entirely  by  merit. 
To  only  a  limited  extent  have  electrical 
devices  been  introduced  Into  the  home  be- 
cause of  being  fashionable  or  because  cer- 
tain neighbors  or  friends  had  them.  It 
electricity  In  the  household  had  conn  to 
be  merely  fashion.  It  would  rest  on  a 
precarious  basis  and  might  lose  Its  vogue 
as  the  whims  or  style  change.  But  wher- 
ever it  has  been  Introduced  it  has  been 
quickly  appreciated  as  a  most  potent 
means  for  making  the  boms  a  more  com- 
fortable and  cheerful  place  of  abode  for 
all  members  of  the  family.  For  the  house- 
wife especially  it  has  proved  a  great  boon 
by  helping  solve  her  most  arduous  duties. 
performing  the  most  irksome  tasks  and 
conserving  her  strength,  eliminating  drudg- 
ery and.  In  short,  taking  "work"  out  of 
housework.  Electric  service  in  the  house- 
hold has  established  itself  as  a  perman- 
development.     Although   at   first    re- 
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plcte    without    It. 

This  stability  of  the  household  uses  of 
electricity  and  their  ever  widening  scope 
means  much  to  the  electrical  Industry. 
The  manufacture  and  sale  of  electrical 
household  appliances  and  supplies  has 
greatly     extended    the     business    of     those 

1 *-- a  of  the  Industry  concerned  with  It. 

"'" 'Ituta   by   far   the   largest 

J™-™  „,  ..unulngB  In  any  community. 
Their  wiring,  the  supply  of  electrical 
equipment  therefor  and  the  supply  of  elec- 
tric service,  while  already  a  considerable 
proportion  of  the  total  business.  In  all 
likelihood  will  Increase  to  much  larger 
proportions. 

Centra!- station  companies  In  the  last  few 
years  have  recognised  that  by  stimulating 
residence  business,  especially  by  promoting 
the  greater  use  "Of  various  electrical  ap- 
pliances, the  load-factor  and  diversity- 
factor  of  this  former  poorly  paying  serv- 
ice Is  substantially  lncraased.  No  city  has 
as  yet  reached  the  saturation  point  of  elec- 
tric service  among  Its  residences,  tn  the 
older  cities  there  are  a  great  many  lines  to 
which  buildings,  as  yet  unwired.  could  he 
connected  In  the  future.  In  almost  ever;' 
household  the  dally  uses  of  electricity  ca.3 
be  Increased,  especially  when  electric  cook- 
ing has  replaced  gas  cooking  and  the  older 
methods  formerly  In  use.  Since  the  recent 
war  a  number  of  central-station  companies 
have  taken  up  the  active  promotion  of 
residence  service  so  as  to  Increase  the 
load  on  lines  already  built  and  thus  offset 
the  higher  operating  costs  by  the  greater 
net    Income    from    residence    service.      In 

avoiding  the  increases  in  rates  that  were 
necessary  In  so  many  other  companies.  By 
further  growth  of  the  residence  service 
It  Is  very  likely  that  the  profitableness  of 
this  class  of  business  will  be  ao  enhanced 
as  to  permit  central -station  companies  to 
reduce  rates  Voluntarily  and  thus  bring 
about  still  further  development  In  this 
line. 

HOUSEHOLD  APPLIANCES,  WAT- 
TAGE AND  OPERATING  COST  OF— 
tt  Is  often  desirable  to  know  the  power 
consumption  or  coat  of  operation  of  elec- 
trical household  appliances.  Possible  pur- 
chasers of  such  appliances  frequently  fall 
Into  the  error  of  believing  that  the  cost 
of  operation  or  an  appliance  would  make 
1U  use  prohibitive  and  this  false  Impres- 
sion retards  their  purchase.  Electrical 
dealers  should  be  prepared  to  Inform  their 
patrons  authoritatively  on  this  matter,  but 
In  many  cases  have  not  the  data  at  hand 

It  was  primarily  to  show  the  cost  ot  the 
energy  used  by  such  appliances  that  the 
following  table  was  compiled.  Practically 
all  heating  and  motor-driven  devices  in 
household  use  will  be  found  listed  in  this 
table.  As  some  devices  vary  considerably 
in  wattage  according  to  size  and  capacity, 
their  wattage  has  been  given  in  two 
columns,  the  more  common  wattage  in  the 
first  and  the  lowest  and  highest  wattagea 
In  use  In  the  second.  Where  two  alses 
are  both  very  commonly  used  both  wat- 
tages  will  be  found  listed  in  the  first 
column.  Motor-driven  appliances  are  some- 
times marked  with  a  rating  in  horse- 
power   and    (or    such    """  "  "    ■-"  — 

n '.'W"-'.  '.*"""".  ""Vin 

.._ _ible  does  not  give  wattagea 

for  ordinary  lamps  used  In  household  fix- 
tures. In  all  cases  the  wattage  can  be 
readily  found  by  looking  at  the  lamp  bulb. 
A  small  label  shows  both  the  voltage  and 
wattage  of  every  lamp.  If  a  number  of 
lamps  are  used  on  the  fixture  the  sum  of 
the  Individual  wattsges  of  the  different 
lamps  should  be  taken,  unless  It  Is  not 
Intended  to   use  all  of  the   lamps   at  one 

The  cost  per  hour  of  operating  any  of  the 
appliances  may  be  computed  by  multip  y- 
lng  the  rating  of  the  appliance  In  kl  o- 
watta  and  the  kilowatt -hour  electricity 
rate  in  any  locality.  In  localities  whr—  - 
sliding  or  variable  ~"*-   '"  — ■■■"   ' 


-™-.,    ~   -r-,;-  ths  average   r 

.n     cost     per     kilowatt- hour. 


the 


..._.  _e  divided  by  1000  to  give  the  rating 
In  kilowatts  when  making  the  cost  compu- 
tations. The  cost  per  minute  will,  of 
course  be  the  cost  per  hour  divided  by  60. 
The  method  of  computing  Is  illustrated  In 
the  following  examples: 

Example  1.  To  compute  the  cost  of  op- 
erating a  vacuum  cleaner  In  a  locality 
where  the  average  energy  cost  la  8  cents 
per  kilowatt -hour: 


Cost  of  operation  per  hour-wattage  in 
kllowsttsxeostof  current  per  kilowatt-hour. 
Wattage  from  table =120,  or  120/1000=0.18 
kilowatt.  Cost  of  operation  per  hour= 
0.12x8  centa=0.BB  or  practically  I  cent. 
This  Is  the  cost  of  operating  the  motor 
continuously  for  one  hour.  However,  in 
general  use  cleaners  are  usually  run  inter- 
mittently and  the  acual  cost  per  hour's  use 
would  be  slightly  less. 

Exsmple  B.  To  compute  the  cost  of 
operating  a  curling  iron  where  the  energy 
cost  is  10  cents  per  kilowatt-hour; 

The  wattage  of  this  appliance  from 
table =2E  or  in  kilowatts  ^0.026.  Cost  of 
operation  per  hnur=0. 025X10  cents=0.26,  or 
only  U   cent  per  hour. 


Wattage    Wattage 

commonly  lowest  and 

■ ,  used         highest 

!Hc   light....-    ..._ 2000-5000 

— ISO  or  170         120-  140 


Comb     .". _ 

Cooker,    Are  less, 

(2  compartment)  

Curling  iron  

Curling  Iron    and  comb 

Dish,    chafing    

Egg   boiler    _.250  or 

Faucet,  water  heating 

Frying   pan   .:. 

Griddle   

Grill    

Heater.  luminous   bulb     260 

radiator    ao- 

Heater,   luminous  Coll 

radiator    

Heater,  luminous  fire 

Heater,  eurllng  Iron 

Heater  shaving  mug-. .420  ot 
Heater,  water,  bayonet 

Heating  pad 40.  W 

Humidifier,  air 

Ironing  machine,   electric 

heat 

Iron,  household 

Iron,  traveler's  

Logs,   fireplace   

Ovens,   portable  

Percolator    


800         550-  BBC 


560         500-  6S0 
480         480-2000 


660         S60-  600 


Range,  burners  o 
Range,  oven  


Urn.  coffee  - 
Urn. 


<i. 


Waffle    Iron            BOO 

Warmen,    milk. 

Immersion 250 

Warmer,  milk  nursing 

bottle              -   __  200 

Warnicr.  plate  and  dish  400 

V  800 

Water  keltic 4*0 

Waver,  hair 46 

•Maximum  wattage  with  all  col 

Tails  2— Motoi  Devices, 
Wattage 

commonly 
Appliance  used 

Cream    whlpper 60 

Dishwasher    .  ..    .  840 

Drier,     hair ...  .  .  M0 

EEe    beater    .       •* 

Fan.      S-lncb  .      80 

10-inch  _.„ 86 

18- Inch    . -  50 

Ironing  machine. 

gas-heated    -.        ■    ■  100 

Motor,    sewing    ma  - 

chine     and    utility...  40 

Phonograph         ._  56 

Piano    player    _  .     tt  hp.  or 

126  w. 
«  bp.  or 

Refrigerator    —    <A  hp.  or 

840  w. 


lowest  &. 
highest 


80-250 
80-  60 
U  hp.  or 


HOWELL 


HOUSER      ELEVATOR      CO.— Syracuse 
ma.-See   Switch  houses.   „utdwr 
Phone    line    distribution    where    a„,,nifiS" 
(aerial  conduit)  or  as    ndlvldual  wires   ™ 


&w  kj»  „r,h?5£f a 

Manufacturer: 

Electrical   Engineers  Equipment  Co..    3S 
S.  Desplalnes  St..  Chicago,   III.   Three 

HOUSINGS,  TRANSFORMER  BUSH. 
,N1?--8ee  b™hliW  housings,  transformer 
-,HOy.8TON'     BTANWOOO     &     GAMBLB- 

CO.— Cincinnati,  Ohio.  Manufacturer  of 
tt1fmK^?Blne8'  wotor-di-lren lathes flre- 
men\  other  .boiler  room  equip - 

ho*ve°rXEei8ec^ECTRIC-**  »"»"<"  «* 

tures.    John  D.  Hovorka.  sole  owner 

HOWARD.-Trade  name  for  shaft 
t^*eJJ.Jm;?I1UTtoStural  *K  OIner  &  Warrin. 
Inc..   297-801   Lafayette    St.,    New  York.   N. 

HOWARD  CLOCK  CO.,  THE  E_Bos- 
ton.  Mass.  Manufacturer  of  electric  clocks. 
President^  R.  M.  Saltonstall:  secretary. 
Murray  Cheever;  treasurer.  E.  A.  Blgclow 
Main  office,  873  Washington  St..  Boston, 
Mass.  Branch  offices.  S09  Broadway  New 
York.    N.    Y.t    81    N.    State.  St..    Chicago, 

HOWARD      MINIATURE      LAMP    "CO.— 

East  Orange,  N.  J.  Manufacturer  of  minia- 
ture   Incandescent   lamps. 

HOW  CO.— Trade  name  for  Incandes- 
cent lamps  manufactured  .by_  the  How- 
Mass.      *' 

HOWDF.N       __ _ „. 

JAMES.— WellsviUe,  N.  T.  Manufacturer 
of  gas  and  steam  engines.  President,  J. 
Howden  Hume;  vice-president,  F.  S.  B. 
He  ward.  Main  office.  We  Us  v  Hie,  N.  T 
Branch.  877  Broadway,  New  York,  N.  T. 

HOWE  LAMP  A  MFC.  CO.— 116-12S  E. 
Ontario  St.,  Chicago,  III.  Manufacturer  of 
automobile  spotlights,  Ignition  timers  and 
vehicle  lamps.  Business  established  1016. 
President  and  general  manager.  E.  F. 
Bessey;  vice-president,  and  sales  manager, 

B.  G.  Cochrane;  secretary  and  treasurer, 
Samuel   Levy. 

HOWE  SCALE  CO.,  TH E.— Rutland.  Vt. 
Manufacturer  of  coal  scales  and  coal 
handling  machinery.  President,  Carl  B. 
Hlnsman;  vice -president  and  secretary. 
Leon  G.  Bagley.  treasurer.  Edward  V. 
Ross.  Main  office  and  factory,  Rutland. 
Vt.  Branch  offices  and  warehouses.  Bos- 
ton, Mass.;  Pittsburgh.  Pa.:  Philadelphia. 
Pa. ;  Cleveland.  Ohio:  Cincinnati,  Ohio; 
Minneapolis,  Minn.:  St.  Louis.  Mo.:  Kansas 
City.  Mo.;  New  Orleans.  La.;  Dallas.  Tex.: 
Atlanta,  Ga.;  San  Francisco,  Cal.:  Port- 
land. Ore.:  841  Broadway,  New  York,  N. 
Y.;  1222  S.  Wabash  Ave..  Chicago.  TO. 

HOWELL  ELECTRIC  MOTORS  CO.— 
Howell.  Mich.  Manufacturer  of  Induction 
motors.  President.  H.  N.  Spencer;  vice- 
president.  R.  B.  McPhcrson;  secretary  and 
treasurer,   W.   M.    Spencer:   sales  manager, 

C.  F.  Norton.  Main  office  and  factory. 
Howell.  Mich.  Branch  offices,  827  S.  La- 
Salle  St..  Chicago,  111.;  Philadelphia,  Pa.; 
Detroit,  Mich.:  Grand  Rapids.  Mich.;  San 
Francisco,   Cal.;   Seattle, _ Wash.;   Los_An- 


ii  act  urea   -Dy    tne    mow 
i    Franklin    St.,  -Holder 

of      AMERICA,      INC., 


p  rariciflcu.    uil.    Detune,     vra&u. .     uun    An- 
geles,   Cal.;    St.   Louis,    Mo.;    Toledo,   Ohio; 
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Cleveland,  Ohio:  Buffalo.  N.  Y.;  Dallas, 
Tex.;  Saginaw.  Mich.:  Pittsburgh,  Pa.:  At- 
lanta, Ga.;  Richmond,  Va.;  Boston,  Mass.: 
Charlotte.  N.  C:  Montreal,  Que.  Can.; 
149   Broadway,   New   York.    N.   Y. 

HOWLAND  MFG.  CO.,  THE.— SO  Frank- 
lln  St.,  Maiden,  Mass.  Manufacturer  of 
Incandescent  lamps. 

HOWLER.— A  device  for  producing  an 
alternating-  current  which  will  make  a  tele- 
phone receiver  howl.  It  Is  used  to  at- 
tract  the  attention  of  a  subscriber  who 
has  left  his  receiver  off  the  hook,  though 
it    la    not    verv    successful    If    the    ear    cap 

_ er  Willi 

a  horn  attached  for  the  purpose  of  signal- 
Ins  instead  of  a  bell.  It  is  thus  used  in 
railway  composite  telephones. 

HOYT.— Trade  name  for  electrical  pocket 
Instruments  manufactured  by  the  Hoyt 
Electrical  Instrument  Works,  Ponacook.  N. 
H. 

HOYT     ELECTRICAL     INSTRUMENT 

8 .— Penacook,   N.    H.     Manufacturer 

ectrlcal  pocket  instruments.     Exclusive 
Ibutore,  Burton-Rogers  Co..  TEG  ISoyla- 


ferable    be 

HP-HR.— Abbreviation     for     horsepower- 

H.'    8.      B.      W.— COCHRANE      CORP— 
Philadelphia.     Pa.      Manufacturer    of    feed 


l  Safety   Boiler 
President.   J. 

8.  L.  Wharton;  vice-president  and  treasur- 
er; W.  8.  Hallowell;  vice-president,  secre- 
tary and  general  manager,  J.  C.  Jones; 
sales  manager.  H.  E.  Gibson.  Main  office 
and  factory,  lTth  St.  ft  Allegheny  Ave., 
Philadelphia,  Pa.  Branch  office,  Oliver 
Bldg.,  Boston,  Mass.  Sales  representative. 
F.  E.  Well.  60  Church  St.,  New  York. 
N.  Y.:  Dravo-Doyle  Co.,  Pittsburgh,  Pa.. 
Cleveland,  Ohio;  A.  Sorge.  Jr.  ft  Co., 
Monadnock  Block,  Chicago.  111.;  W.  L. 
Flower  Co..  Cupplea  Block,  St.  Louis,  Mo.; 
F.  H.  Mason,  Moffat  Bldg.,  Detroit,  Mich.; 
H.  P.  Thompson.  Mercantile  Library  Bldg., 
Cincinnati,  Ohio;  Charles  C.  Moore  ft  Co., 
San  Francisco,  Los  Angeles.  Cal.:  Salt 
Lake  City.  Utah;  Seattle,  Wash.;  Tucson. 
Aila.:  J.  E.  Weinhold,  Realty  Bldg.,  Char- 
lotte. N.  C.i  Arthur  Scrlvenor,  Mutual 
Bldg.,  Richmond.  Va.:  J.  W.  Shuman, 
Corn  Exchange  Bldg..  Minneapolis.  Minn.; 
H.  A.  Paine.  1302  Nance  St..  Houston. 
Tex;  W.  F.  Trenary,  Jr.,  Birmingham. 
Ala.:  Walter  Castsnedo,  Commercial  Bank 
Bldg.,    "         "  "  "  "     ~    ~  "        n. 

State  1  »- 

dlan  A  je 

Sts.,  T  ,1- 

gary. 


f- 


_o.i  J. 

Dallas,  >.. 

Denver  rd 

National  Bank  Bldg.,  Atlanta.  Ga. 

HiO— Trade  name  for  leather  betting 
manufactured  by  the  Schwartz  Belting  Co.. 
74-70  Murray  St.,  New  York.  N.  T. 

HUB  DOME.— Trade  name  for  bells  and 
buzzers  manufactured  by  Hal  tier -Cabot 
Electric  Co.,  1S6  Amory  St..  Boston,   Mass. 

HUB  ELECTRIC  CO.— 2225  W.  Grand 
Ave.,  Chicago.  111.  Manufacturer  of  elec- 
tric door  openers,  pan  el  boards,  switch- 
boards and  theatrical  lighting  effects. 
President,    S.    L.    Decker;    secretary.    A.    M. 


Knm 


ledem 


sales  manager.   K.   G.   Rennli 

HUB  GUARD  OR  PLATE.— A  heavy 
metal  plate  attached  to  a  wooden  line 
pole  near  the  ground  to  prevent  damage 
to  the  wood  from  occidental  bumps  by 
wagons.  Also  called  hub  plate  or  butt  pro- 
tector.    See   Plates,   pole.   hub.   etc. 

HUBBARD.— Trade  name  for  pole  line 
hardware  manufactured  by  Hubbard  ft  Co.. 
6301    Butler    St..    Pittsburgh.    Pa. 

HUBBARD  ft  CO.— Pittsburgh,  Pa- 
Manufacturer  of  line  construction  spe- 
cialties and  pole  line  hardware.  Business 
established  1843.  President.  John  W.  Hub- 
bard; vice-president.  C.  P.  Seyler:  treas- 
urer, S.  A.  Rankin;  manager,  C.  l~  Pelrce, 
Jr.:  sales  manager  (Electrical  Materials 
Dept.),  R.  M.  Kerschner.  Main  office,  6301 
Butler  St.,  Pittsburgh.  Pa.  Factories. 
Pittsburgh.  Pa.,  and  Chicago,  m.  Branch 
offices.  B0  Church  St.,  New  York,  N.  Y.; 
S4th  Ave.  ft  Roosevelt  Rd..  Cicero.  III. 


HUBBARD'S  SONS,  NORMAN. — 285-20T 
Water  St.,  Brooklyn,  N.  Y.  Manufacttirers 
of  electric  vacuum  pumps  and  Impregnat- 
ing apparatus.     E.   L.  Hubbard,  owner. 

HUBBELL,  INC.,  HARVEY.— Bridge- 
port, Conn.  Manufacturer  of  sockets, 
switches,  receptacles,  current  taps  and 
other  electrical  specialties.  Business  es- 
tablished 1005.  President  treasurer  and 
general  manager.  Harvey  Hubbell;  secre- 
tary, O.  8.  Hadley;  sales  manager,  Harry 
K.  Bllven.  Main  office,  Bridgeport,  Conn. 
Factories,  Bridgeport.  Conn.,  and  Toronto, 
Ont„  Can.  Branch  office  carrying  stock, 
348  W.  Washington  St.,  Chicago.  Hi.  Dis- 
trict  office.   30  E.   4Znd   St.,   New   York,   N. 


.    Gam 


:    Youm 


ft  Co.,  012  Howard  St.,  San  Francisco,  Cal.; 
Seattle,  Wash.;  Portland.  Ore.:  Los  An- 
geles, Cal.;  B.  K.  Sweeney.  231  lBth  St., 
Denver,  Colo.;  H.  O.  Biglln.  43  Fairlle  St., 
Atlanta.  Ga. 

HUBER. — Trade  name  for  hud  operated' 
stokers  manufactured  by  the  Bnn  ft  Em- 
rich  Co.,  Holliday  ft  SaratogaTSts.,  Balti- 
more. Md. 

HUDSON     BRASS    WORKS IB    Nassau 

St.,  Brooklyn,  N.  Y.  Manufacturers  of  fu- 
ture fittings  and  parts.  President,  Abra- 
Cooper;   vice-president  and  secretary, 


Lincoln.    Neb.      Manufacturer    of    electric 
washing    machines. 

HUFF  ELECTR08TIC  SEPARATOR  CO. 
—Box  OS,  Arlington,  Mass-  Manufacturer 
of  graphite.  electrostatic  separating 
equipment  and  other  mining  machinery, 
established       1906.         President. 


H. 


Arlington,   Maaa.      Branch  office  and  wt  _ 
house,    230   W.   13th   St.,    New   York,    N.   Y. 

HUGHES.  — Trade  name  for  electric 
ranges,  ovens  and  hot  plates  manufactured 
by  the  Edison  Electric  Appliance  Co.,  Inc.. 
6680  W.  Taylor  St.,  Chicago.  11L.  and 
Canadian  Edison  Appliance  Co.,  Ltd.,  Dow- 
nle  St..   Stratford.   OnL,  Can. 

HUGHES. — Trade  name  for  power  plant 
gas  producers  manufactured  by  the  Well- 
— .n-Seaver- Morgan  Co.,  7000  Central  Ave.. 


HUGRO  MFG.  CO.— Warsaw.  Tnd.  Man- 
ufacturer of  electric  washing  machines  and 
vacuum  cleaners.  President,  treasurer  and 
general  manager,  W.  L.  Grolh;  vice-presi- 
dent and  sales  manager.  William  Rem- 
mert;  secretary,  Dwight  Harrison.  Fac- 
tories,   Warsaw,    Ind.;    St.    Louis.    Mo. 

HULL  A  CO..  S.  W.— 3729  Prospect  Ave., 
Cleveland,  Ohio.  Manufacturers  of  steel 
poles  and  towers.  Business  established 
1917.  President,  S.  W.  Hull;  vice-president 
E.  C.  Smith:  secretary,  P.  Bolton:  treas- 
urer, E.  C.  Grimley;  general  manager.  J. 
M.  Babcock:  sales  manager,  Frank  G.  Lee. 

HUMANITY.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Central  Mfg.  Co.,  252a  Montgomery  St-.  St. 
Louis.   Mo. 

HUMBIRO  LUMBER  CO.— Sandpolnt. 
Idaho.  Producer  of  cedar  poles.  Sales 
representative,  Weyerhaeuser  Sales  Co.. 
Sandpolnt,    Idaho. 

HUMBOLDT  MFG.  CO.— 2014  Nebraska 
Ave.,  Chicago.  111.  Manufacturer  of  elec- 
tric stirrers  and  other  laboratory  ap- 
paratus. 

HUMIDIFIERS,  AIR,  ELECTRIC— A 
type,  for  mines,  tested  by  the  Bureau  of 
Mines  at  Its  Pittsburgh  station  consists  of 
a  hollow  wheel  on  an  electric  motor  shaft, 
the  periphery  of  the  wheel  being  provided 
with  small  spray  nozzles.  Water  entering 
at  the  hub  Is  thrown  Into  the  nlr  In  a 
fine  spray  as  the  wheel  revolves.  Another, 
a  Belt-  contained  type  consists  of  a  motor- 
driven  blower,  and  an  electrically  heated 
device  for  producing  the  vapor.     **  '-   J 


lions 


se  in  textile  mills,  print 
and  other  Industrial  applli 
*  '     Important  to  — ■-■--. 


humidity  within  certain  limits.  If  the  air 
Is  too  dry,  especially  in  winter,  much 
trouble  Is  experienced  from  threads  and 
sheets  sticking  together  due  to  accumula- 
tion of  static  electricity  formed  by  friction. 

Manufacturer!; 

Atmospheric  Conditioning  Corp.,  920  La- 
fayette Bldg..  Philadelphia.  Pa.    "Web- 

Carrle'r  Air  Conditioning  Co.  of  America, 

480  Broadway,   Buffalo.  N.  Y. 
Claxo  Co..  The,  Iowa  City,  lowa- 


Tecla  Co..  Inc.   Detroit.   Mich. 
HUMIDIFIERS.      CIGAR.      ELECTRIC- 

Thesa  are  made  In  various  forms  small 
enough  to  Install  In  a  cigar  store  showcase. 
Some  are  merely  electric  water  heaters, 
while  others  consist  of  a  small  fan  blow- 
ing air  upon  the  surface  of  a  dish  of 
water,  generally  combined  with  a  flashing 
device  and  lamp  to  give  the  humidifier 
some  advertising  value  as  welL 

Manufacturers: 

Drake       Mfg.       Co..       Milwaukee,       Wis, 


dolph  E 
HUMIC 


.  Chlcagi 
— Molat 


.,   111. 


.  __  dampness;  a 
moderate  degree  of  wetness  perceptible  to 
the  touch  or  eye.  It  Is  of  special  im- 
portance when  present  In  the  atmosphere 
and  often  affects  electrical  phenomena, 
especially  electrostatic.  The  relative  hu- 
midity Is  the  ratio  of  the  vapor  actually 
*   '-  the  atmosphere  a*  compared  to 


the   greatest    _. 

slbly  contain  at  that  I 

tlve  humidity  Is  measur 


»uld    i 


Rela- 


1919.  President,  treasurer  and  general 
manager,  George  G.  Milne;  secretary.  Wil- 
liam M.  Symmea;  sales  manager.  John  P. 
Sunderland.  Sales  representatives,  H.  Lee 
Reynolds  Co..  First  National  Bank  Bldg.. 
Pittsburgh.  Pa.;  International  Equipment 
Co..   Ltd.,   Montreal,  Quebec,   Can. 

HUM-MER.— Trade  name  for  electric  vi- 
brating screens  and  magnetic  separators 
manufactured  by  the  W.  S.  Tyler  Co., 
Cleveland.   Ohio. 

HUMMER— Trade  name  for  leather  belt- 
ing manufactured  by  the  Detroit  Oak  Belt- 
ing Co.,  Detroit,  Mich. 

HUMPHREY.— Trade  name  for  lighting 
fixture  manufactured  by  the  Qeneral  Gas 
Light  Co.,  Kalamaioo,  Mich. 

HUMPHREY,  H.  W— Union  villa.  Conn. 
Manufacturer  of  fiber   and   metal  washers. 

HUMPHRYES  MFG.  CO.,  THE.— ManB- 
(leld,  Ohio.  Manufacturer  of  electric  water 
system  and  other  pumps.  Business  estab- 
lished   1B70.      President    and   I 


irer,  O.  M.  Gate. 

HUNGERFORD  BRASS  ft  COPPER  CO., 
J.   T.— New  York.  N.   Y.     Manufactur         ' 


brass,  bronze  and  nickel  silver  rolls,  shi 
wire,  rods,  etc.    President,  tl.  T.  " 
ford:  secretary.  Bernard  Rut:   ' 


iger- 


_ .er.  J. 

R.  Van  Brunt.  Main  office.  SO  Lafayette 
St..  New  York,  N.  Y.  Branch  offices  and 
warehouses.  93-95  Broad  St..  Boston.  Mass.: 
Lombard  ft  South  Sts..  Baltimore,  Md.: 
BIO  Arch  St.,  Philadelphia.  Pa..  District 
office.    Postal   Telegraph   Bldg..    San    Fran- 


Brighton,    N.   Y.      Manufactur..     _ 

ness  established  1372,  President  and  gen- 
eral manager,  S.  S,  Hathaway;  vice-presi- 
dent. S.  S.  Volck:  secretary.  George  S. 
Humphrey;  treasurer,  C.  S.  Van  Winkle; 
sales  manager,  George  K.  Jenckea.  Main 
office  and  factory,  West  New  Brighton.  N. 
Y.  Branch  offices.  Chicago,  III.:  Boston. 
Mass.;  New"  York,  N.  Y.;  Washington. 
D.   C. 

HUNT  MFG.  CO.,  EDWARD  J.— 207 
Market  St.,  Newark,  N.  J.  Manufacturer 
of  oil  driers  and  purifiers.  Business  estab- 
lished 1910.  Owner,  Edward  J.  Hunt.  Fac- 
tory. Harrison.  N.  J.  Sales  representative, 
Northern  Electric  Co..  Ltd.,  Montreal.  Que., 
Can. 

HUNTER.— Trade  name  for  electric 
routing  machine  made  by  American 
Router  &  Mfg.  Co.,  P.  O.  Box  8*L  Pitts- 
burgh.   Pa. 

HUNTER  FAN  ft  MOTOR  CO.— Fulton, 
N.  Y.  Manufacturer  of  electric  fane.  Busi- 
ness established  1330.  President  and  secre- 
tary. S.  W.  Wiltsle:  treasurer,  C  R.  Lee;, 
general  manager,  J.  C.  Hunter;  sales  man- 
ager, Arthur  Organ.  Branch  office  and 
warehouse,  46  W.  4Bth  St..  New  York. 
N.  Y. 

HUNTING.— Pulsations  In  speed,  gener- 
ally   periodic    or    oscillations   about    ade- 


slred   i 


i   position.     The   word   Is  very 
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frequently  applied  to  the  periodic  changes 
In  speed  above  And  below  an  average  value 
which  occur  at  times  with  a-c.  generators. 
synchronous  motors  and  synchronous  con- 
verters. It  ta  also  used  to  designate  the 
occasional  oscillations  of  the  governors  of 
prime  movers  which  causes  them  to  pulsate 

Hunting  la  often  reduced  or  prevented  by 
a  damping  action  which  retards  the 
changes.  In  governors  this  can  be  done  by 
Increasing  the  frictlonal  resistance  to  mo- 
tion. In  dynamoeleatrlc  machines.  It  Is 
commonly  done  by  putting  gride  which 
form  closed  electric  circuits  In  the  pole 
faces.  Currents  are  induced  In  these  cir- 
cuits as  a.result  of  the  pulsations  In  speed 
and  these  currents  oppose  the  motions 
which  produce  them  and  thus  damp  the 
pulsations. 

HUNTINGTON.— Trade  name  for  track 
gages  manufactured  by  the  Aldon  Co.,  13S8 
W.  Ravenswood  Ave..  Chicago.  111. 

HUNTINGTON.— Trade  name  for  track 
gages  manufactured  by  the  Buda  Co..  Har- 


...„    ...„.„.    by   tl 

Challenge  Machine    Co.,    Inc..    6116   SpVlni 
field  Ave..   Philadelphia,  Pa. 

HUNTINGTON.— Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 
Desmond- Stepnan  Mfg'.  Co.,  Urbane,  Ohio. 

HUNTINGTON.— Trade  name  for  grind- 
ing wheel  dressers  manufactured  by  the 
North  Wales  Machine  Co-  Inc.,  Elm  Ave. 
*  Center  St.,  North  Wales,  Pa. 

HUPP-YEATS  ELECTRIC  CAR  CO.— 
Detroit,    Mich.      Manufacturer   of   electric 

URLEY    MACHINE    CO.— Chicago. 


vice-presidents.  A.  J.  Fisher  and  Tom  J. 
Casey;  secretary  and  treasurer,  J.  A.  Mo- 
Coy;  sales  manager.  Tom  J.  Casey.  Main 
office,  14  B.  Jackson  Blvd.,  Chicago.  Hi. 
Factories.  Cicero,  Chicago  and  Waukegan, 
ID.  Branch  offices.  147  E.  42nd  St..  New 
York.  N.  Y.:  114  Post  St..  San  Francisco, 
Cal.:  822  S.  Broadway.  Los  Angeles.  Cal.; 
tl»  N.  loth  St..  St.  Louis.  Mo.;  SOB  Tre- 
mont  St..  Boston.  Mass.;  817  Walnut  St., 
Kansas  City,  Mo.;  Durant  Bldg.,  Flint. 
Mich.;   411   Tonga   St,   Toronto,   Out.   Can. 

HURRICANE.— Trade  name  for  electric 
fans  manufactured  by  the  Eck  Dynamo  * 
Motor  Co.,  Mill  ft  Main  Sts.,  Belleville. 
N.  J. 

HUSE  *  SON,  LTD.,  JOSEPH.— 80 
North  St.,  Boston,  Mass.  Manufacturer  or 
raw   mica. 

HU8KEE.— Trade  name  for  electric  port- 
able drills  and  valve  grinders  manufac- 
tured by  the  Btenman  Electric  Valve 
Grinder  Co..  41  Southbrldge  St.,  Worces- 
ter. Mass. 

HUSKS,  SOCKF.T.— See  Cover*  or  husks, 

HUYETTE  CO.,  THE  PAUL  B.— I  S. 
18th  St..  Philadelphia,  Pa.  Manufacturer 
of  boiler  water  level  gages.  President. 
Paul  B.  Huyette;  vice-president  and  treas- 
urer. Walter  C.  Edge;  secretary,  P.  Wood. 

H  W  W. — Trade  name  for  teatlng  clamps 
manufactured  by  the  Fall-mount  Electric 
A  Mfg.  Co.,  filth  ft  Woodland  Ave..  Phila- 
delphia, Pa. 

HYATT^-Tmde    name    for   water    Alters 
manufactured  by  the  New  York  Continen- 
tal  Jewell   Filtration   Co..    E.    Centre    I 
Nutley,  N.  J. 

HYBINETE  PROCESS.— The  electroly- 
tic process  used  in  Norway  and  In  Canada 
for  producing  refined  nickel.  The  nickel- 
copper  matte  Is  roasted  and  then  leached 
In  dilute  sulphuric  acid  to  remove  the  bulk 
of  the  copper.  The  residue  is  cast  Into 
anodes  and  electrolysed  In  sulphuric  acid 
solution,  depositing  pure  nickel  on  Iron 
cathodes  from  which  it  is  stripped  and 
either  cut  ttp  or  remelted.  The  anodes  are 
enclosed  in  diaphragms.  The  copper  which 
goes  Into  solution  from  the  anodes  and 
would  tend  to  deposit  before  or  with  the 
nickel  1*  previously  removed  from  the  solu- 
tion by  circulating  it  through  separate 
tanks  containing  scrap  nickel  anodes,  the 
copper  being  precipitated  out  and  replaced 
by  nickel  in  the  solution. 

HYDEVILLE  SLATE  WORKS.— Hyde- 
villa.  Tt.  Manufacturers  of  slate  for  elec- 
trical  purposes. 

HYDRATE  THEORY^-The  conception 
that  wilts  going  Into  aqueous  solution  com- 
bine with  the  water.  Broadly,  this  ap- 
plies  to   any   other  solvent,    and   has   de- 


veloped into  the  solvate  theory,  which 
in  which  it  Is  extended  In  detail  to  c 

not    only    combinations    of    the    dlsso 

salt's  molecules  with  the  solvent,  but  also 
combinations  of  parts  of  those  molecules 
with  the  solvent,  called  bydrated  or  sol- 
vated   Ions. 


of  assumed  Ions  with  a 

developed  Inl " 


posed  coi    _    .... 

certain   amount  of  water 

theory,  this  conception  ni__  __ .   .... 

regarding  these  combinations  as  exist  Iiil 
In  dilute  solutions,  but  as  being  real  chem- 
ical compounds  of  parts  of  the  dissolved 
molecules  with  the  solvent.  They  thus 
form  a  new  class  of  chemical  compounds. 
end  are  not  Ions  in  any  proper  sense. 

HYDRAULIC  ENGINEFBING.-That 
branch  of  civil  engineering  which  con- 
cerns Itself  chiefly  with  the  design  and 
construction  of  water  courses.  SUCh  as 
aqueducts,  canals,  water  tunnels,  flumes. 
Irrigation     works,     water-power     develop- 

"~    and    related    structures,    including 

dams,    spillways,   control   gates. 


jess  established  18TT.     President  Dr.    

ter  G.  Tucker;  vice-president  and  general 
manager.  Frank  B.  McMlllen;  secretary, 
W.  C  Bachelor;  treasurer.  Foster  Cope- 
land.  Main  office.  884  Lincoln  Ave..  Mount 
QUead.  Ohio.  Branch  offices,  39  Cortland  t 
St.  New  York,  N.  Y.;  870  Rockefeller 
Ride.  Cleveland.  Ohio;  KOI  Kresge  Bldg.. 
Detroit,  Mich.;  318A  Mutual  Life  Bide.. 
Buffalo.  N.  Y-:  8003  E.  27th  St.,  Kansas 
City.  Mo.  Sales  representatives,  Berger 
ft  Carter  Co..  8BE  Market  St..  San  Fran- 
cisco. Cal.;  91  1st  St.,  Portland,  Ore.; 
414  E.  8rd  St.  Los  Angeles.  Cal.;  407  L. 
C.  Smith  Bldg.,  Seattle,  Wash. 

HYDRAULICS.— That  branch  of  physics 
which  treats  of  water  or  other  Ilau'ds  In 
motion,  especially  their  phvsical  action  In 
pipes,  canals,  rivers,  and  other  water 
courses.      Also   see    Hydraulic    engineering. 

HYDRO.— Trade  name  for  gas  meters 
and  vacuum  gages  manufactured  by  the 
Bacharach  Industrial  Instrument  Co.,  421 
1st  Ave..  Pittsburgh.  Pa. 

HYDROCARBONS.— C  h  e  m  I  c  a  1  com- 
pounds containing  only  hydrogen  and  car- 
bon. The  simplest  hydrocarbons  are  gases 
at  ordinary  temperatures;  with  increase  in 
molecular  weight  they  change  to  the  liquid 
and  finally  to  the  solid  state.  In  general 
they  are  neutral.  Insoluble  in  water  and 
combustible.  Methane,  ethylene,  acetylene, 
benzene,  trimethylene.  pinene  and  paraffin 
are  Important  classes  of  hydrocarbons. 
The  number  of  such  compounds  aetuallv 
discovered  Is  very  large  and  their  possible 
number  Is  practically  infinite.  With  their 
combinations  with  other  elements  they  con- 
stitute   what    Is   called    organic   chemistry. 

HYDROCHLORIC  ACID.— Hydrochloric 
acid  (HCI).  commonly  called  muriatic  acid. 
la  a  colorless  gas  very  soluble  In  water. 
The  add  as  used  commercially  Is  a  strong 
solution  In  water.  The  pure  acid  solution 
Is  colorless,  but  the  commercial  muriatic 
add  is  commonly  a  yellowish  solution.  It 
is  extensively  nsed  In  "pickling."  cleaning 
metals  preparatory  to  a  plating,  galvanis- 
ing or  enameling  process. 

Manufacturers: 

COOPER  A  CO..  CHARLES.  194  Worth 
St.,   New  York.   N.  T. 

General  Chemical  Co..  IB  Broad  St..  New 
York,  N.  Y. 

Harshaw,  Fuller  ft  Goodwin  Co.,  Phila- 
delphia,   Pa. 

Hooker  Electrochemical  Co..  25  Pine  St, 
New  York,   N.   Y. 

Maillnckrodt  Chemical  Works.  St.  Louis. 

HYDROELECTRIC   POWER   DEVELOP- 
MENT.—The  utilisation  of  potential  energy 
of   water    antedates    history.      There    are 
indications   that   simple   and   crude   water 
wheels  were  used  In  connection  with  water 
supply  aqueducts  and  irrigation  works  even 
before  the  first  century  A.  D.     One  of  the 
first   recorded  applications  of  water   pc 
was  made  about  1581.  when  pumps  <tr 
by  water  wheels  were  used   to  supply 
city  of  London    with    water.      The    earliest 
use  of  water  power  in   the   United   Stat, 
was    the   old    tidal    mill    near    Boston    .< ■■ 
strncted  In  1611.    Other  small  developments 
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followed  and  the  presence  of  water  power 
determined  largely  the  location  at  the  early 
settlements,  but  no  developments  of  larger 
proportions  were  attempted  until  about  the 
end  of  the  18th  century.  Introduction  of 
the  hydraulic  turbine  about  the  middle 
of  the  19th  century  made  possible  higher 
efficiencies  and  larger  developments  of 
power,  and  this  unit  superseded  the  water 
wheel  except  for  irrigation  purposes  and 
the  smaller  flour  and  saw  mills.  Even  In 
the  larger  textile  mills  the  utilisation  of 
the  water  power  was  restricted  by  the 
limitations  of  mechanical  power  transmis- 
sion from  the  hydraulic  unit  to  the  driven 
machines. 

It  was  not  until  near  the  close  of  thn 
last  century  that  hydroelectric  power  de- 
velopment was  begun  and  thus  removed 
the  limitations  referred  to.  One  of  the  first 
electric  central  stations,  that  installed  at 
Appleton,  Wis.,  in  1881,  was  driven  by 
water  power.  Other  plants  of  this  kind 
went  into  service  in  Vermont.  Quebec  and 
other  parts  of  the  United  States  and  Can-  ' 
ada,  but  the  real  beginning  of  hydroelectric 
power  generation  and  transmission  was  not 
until  1889.  In  that  year  two  single-phase 
10.0O0-volt  transmission  systems  were 
placed  in  service,  one  at  Oregon  City, 
transmitting  18  miles  to  Portland,  Ore., 
and  the  other  at  Pomona,  Cal..  transmit- 
ting 19  miles  to  San  Bernardino.  The 
Kwer  was  used  for  lighting  and  railways. 
1891  an  experimental  three-phase  trans- 
mission system  '  was  completed  in  Ger- 
many, which  transmitted  over  a  distance 
of  109  miles  from  Lauffen  to  Frankfort  at 
25.000  volts. 

About  this  time  the  first  great  develop- 
ment for  transmission  of  electricity  for 
general  power  purposes  was  started  at 
Niagara  Falls,  N.  Y.  The  Niagara  Falls 
Hydraulic  &  Mfg.  Co.  built  the  first  plant. 
Water  was  taken  from  the  Upper  Niagara 
River  and  conducted  by  means  Of  a  cross- 
city  canal  to  the  lower  bluff  on  the  Amer- 
ican side  and  distributed  by  steel  pines  to 
the  plants  located  at  the  foot  of  this 
bluff.  The  Niagara  Falls  Power  Co.  con- 
structed the  second  plant.  In  which  a.  email 
canal  conducts  water  to  the  vertical  shafts 
which  connect  with  a  tall-water  tunnel 
running  below  the  city  of  Niagara  Falls, 
and  discharging  Into  the  river  Just  below 
the  suspension  bridge. 

During  the  recent  World  War,  all  the 
American  power  companies  at  Niagara 
Falls  were  consolidated  under  the  name 
of  the  Niagara  Falls  Power  Co..  the  con- 
solidation making  possible  the  use  of  all 
the  water  available  under  the  treaty  with 
Great  Britain,  by  the  construction  of  a 
new  plant.  This  new  plant  built  under  the 
stress  of  war-time  conditions,  embodies  the 
latest  advances  In  hydraulic  and  electrical 
development.  Three  units  were  Installed. 
designed  to  have  a  combined  output  of 
100,000  hp.  The  units  have  each  demon- 
strated their  anility  to  operate  eontlnu- 
ouslv  at  40.000  hp.,  which  makes  them  the 
largest  hvdroeleetric  units  in  the  world. 
Although  the  official  efficiency  tests  have 
not  as  yet  been  completed.  It  Is  apparent 
from  those  already  made  that  the  hydraulic 
efficiency  will  equal  or  slightly  exceed  93% 
and  that  the  efficiency  from  forebay  to 
switchboard  will  be  over  90%. 

Other  large  hydroelectric  systems  which 
represent  the  best  practices  known  are  the 
Tallulah  River.  Gs,.  Big  Creek  Cal.  and 
Keokuk,  Iowa,  on  the  Mississippi.  The 
Tallulah  plant  ooerates  six  10.00fl.ktr  units 
at  a  «00-foot  head,  and  transmits  newer 
at  110.000  volts.  The  Big  Creek  develop- 
ment has  an  ultimate  Cdpnelty  of  140.000 
kw.  and  operates  two  plants.  The  first 
plant  has  a  head  of  1900  ft.  and  the  tall 
water  Is  then  conducted  to  plant  No.  2. 
which  operates  at  a  head  of  1780  feet. 
Transmission  Is  at  a  voltage  of  150.000  nnd 
the  maximum  distance  Is  2*0  miles.  The 
Keokuk  dam  and  plant  is  the  largest 
single  water-power  plant  in  the  world.  Its 
ultimate  capacity  Is  225.000  kw.:  10.000-hp. 
turbines  operating  under  a  head  of  31  feet 
are  connected   to  7fi00-kv-a.  generators. 

Some  notable  features  In  connection  with 
hydroelectric  development  are  In  connec- 
tion with  the  size  or  the  units  and  the 
maximum  heads  utilised,  etc.  The  largest 
single-discharge  turbine  In  the  world.  42.- 
000  hp.,  Is  located  In  California.  The  high- 
est head  plants  are  to  be  constructed  in 
California,  where  two  plants  are  tn  operate 
at  a  head  of  2500  ft.  The  highest  dam  In 
the  world  Is  348H  ft,  and  Is  Installed  In 
Idaho.  The  gren'est  storage  of  water  In 
America  and  second  In  the  world  Is  in 
N'ew  Mexico,  having  a  storage  space  of 
2  688.808  acre-ft  The  longest  tilgh-volfage 
iw  operating  a'  •" """ 
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which  use  other  sources  ol  primary  power. 
In  view  of  the  (net  that  these  plants  use 
little  or  no  fuel  and  generally  invest  huge 
sums  In  water-power  development,  and 
transmit  their  current  lone  distances  over 
high-tension  lines,  they  clearly  stand  In 
a  class  by  themselves  among  other  cen- 
tral  stations. 

Water  wheels   and  turbines  form  a   very 
Of     the     primary 


t  Of  A 


erlcan  central  electric  sta- 


i    the   I 


compared    to 

.      _  1   during    the    past    few 

years,    which    might    have    been    expected 

had  conditions  been  normal.  There  has 
been  a  fuller  utilisation  of  existing  hydro- 
electric plants  rather  than  much  Installa- 
tion of  new  ones. 

The  growth  of  American  hydroelectric 
power  for  central  stations  and  electric 
railways  Is  as  follows:  1902,  1.748  unite— 
488.125  hp;  1807.  2.710  units— 1.446.218  hp: 
1812.  2. 325  units—  2 ,8 48, 538  hp;  1817,  3.695 
units— 4.817,622  hp.  and  1920  (estimated) 
(.481.000     hp.       In     1917,      3,192     generators 

kilowatt  capacity  or  8.228.265,  an  aver- 
age rating  of  '..010  kw.  The  .generators 
driven  by  all  other  prime  movers  were 
12,408  In  number  with  capacities  of  S.B40.- 
789   kw.,    an    average   of    712    kw.   per  gen- 

The  distribution  of  water  power  between 
commercial  and  municipal  central  sta- 
tions, electric  railways,  and  electrified  di- 
visions of  steam  railways  Is  given  In  the 
following  table.  It  also  shows  the  propor- 
tion of  water  power  to  the  total  mechani- 
cal horsepower  Ih  per  cent. 

Class      Horsepower  Rating  In  Thousands 
1920         1917         1812         1907 
Commercial    ..6.609.0     4,078.8     2.338.9     1.318.7 
Municipal     ...    251.0        £00.4        130.3  80.3 
Electric  rail- 
ways     —    711.2        828.0        471.3          92.0 

Elect  rifled 


rall- 


16.8  12.1 


5.2 


Total     4.481.0     4,917.5     2.948.G 

Percent  of 

total    hp...      28.8  28.7  26.4 

In  1917  there  were  1.079  plants  reporting 
— ._r  power  lno>  jgn  _...-.    .... 


90   hp.   or 
r  types  of 


Erlmary  power  n 
is  when  water  power  Is  insufficient.  There 
are  648  plants  which  use  water  power  only. 
The  actual  Increase  In  hydroelectric  sta- 
tions represented  by  the  269  large  plants, 
from  1912  to  1917  was  only  84.  In  1917, 
these  plants,  representing  4%  of  the  total 
number  of  plants,  were  valued  at  SI. 396, 619,- 
224   or  46.8%   of  the   total  valuation.     This 


Increased  84 

99.8%   In   the  same  period,  with   _   , 

ponding  growth  for  all  stations  of  71.8% 
and  74.1%.  respectively.  The  Income  from 
sale  of  energy  Increased  from  SS8.8S2.631  In 
1912  to  1149.224,378  In  1917.  a  gain  of  123.2% 
as  compared  to  the  74.8%  Increase  or  all 
central  stations.  The  number  of  kilowatt- 
hours  generated  In  1917  by  hydroelectric 
stations  was  54.7%  of  the  total  for  all  cen- 
tral stations  or  13,924,484.819  kw.-hr..  an 
Increase  of  138.2%  since  1912.  In  1920, 
16.600,000,000  kw-hr.  were  generated  In  hy- 
droelectric plants,  which  was  approximate- 
ly 86%  of  the  total  of  46.000,000,000  kw-hr. 
This  was  an  Increase  of  18.4%  since  1817. 
Hydroelectric  systems  have  2.6  separate 
generating  stations  per  system  as  com- 
pared with  1.1  for  all  stations.  They  serve 
9.8  municipalities  per  station,  while  for  all 
generating  stations  the  average  Is  2,2.  The 
average  value  of  plant  and  equipment  Is 
15.392.352,  about  nine  times  aa  great  as 
the   average   of  all    stations. 

The    economies    resulting    from    the    de- 
creased amount  of  labor  needed  In  connec- 

shown  by  the  fact  that  while  all  generat- 
ing stations  show  an  average  of  19.4  em- 
ployees, the  hydroelectric  stations  In  spite 
of  their  far  greater  output  and  capacity 
per  plant  employ  but  five  times  as  many 
men,  or  98.8  per  plant.  This  la  further  il- 
lustrated by  the  fact  that  the  large  hydro- 


electric plants  sell  797,672  kw-hr.  per  em- 
ployee compared  to  386,239  for  Bteam 
plants.  The  average  Investment  per  kilo- 
watt capacity  of  generators  Is  8353  /or  hy- 
droelectric stations  and  1312  for  all  other 
stations.  The  expenses  per  kw-hr.  sold 
vary  from  0.555  to  7,18  centB  for  water- 
power  plants  and  from  1.387  to  10. OS  cents 
for  steam  plants.  Of  this  expense,  the 
largest  proportion  In  the  water-power 
plants  Is  the  Interest  payment,  amounting 
to  44.9%,  In  one  group  of  large  capacity 
stations.  The  amount  paid  In  dividends 
per  kw-hr.  sold  seems  to  bear  no  relation 
to  the  slse  of  the  station,  though  for  hydro- 
electric plants  it  appears  to  grow  less  as 
the  stations  become  larger.  The  highest 
dividend  rate  paid  for  these  stations  Is 
1.8%,  with  only  0.6%  for  the  largest  sta- 
tions. The  steam  plants  show  a  maxi- 
mum dividend  of  3.8%  for  the  largest  sta- 
tions. It  does  not,  therefore,  appear  that 
at  present  hydroelectric  stations  are  a  par- 
ticularly profitable  investment. 

The  total  hydroelectric  developments  by 
states  show  California  leading  with  738.877 
hp:  New  York  is  second  with  701.948  hp. 
and  Montana  third  with  268.917  hp.  Cali- 
fornia. New  York,  Montana,  South  Caro- 
lina and  Michigan  combined  report  a  total 
of  2,188.156  hp..  or  almost  50%  of  the  total 
for  the  United  States. 

A  recent  census  taken  by  the  Canadian 
Department  of  Interior,  shows  that  practi- 
cally every  great  center  In  Canada  is  now 
served  with  hydroelectric  energy.  The  po- 
tential capacity  Is  given  at  20,000.000  hp„ 
and  2,418,000  of  this  Is  now  Installed.  The 
ultimate  capacity  of  the  plants  now  work- 
ing and  being  constructed  Is  8,385.000  hp. 
Of  the  water  power  now  employed  73%  is 
generated  in  central  stations  and  91.4%  of 
the  central-station  energy  Is  generated  by 
water  power. 

HYDROELECTRIC  POWER.  POTEN- 
TIAL  AND  PROBABLE  FUTURE  OE- 
VELOPMENT — A  survey  of  about  one- 
fourth  of  the  country  made  by  the  De- 
partment of  the  Interior  of  the  United 
States    to    determine    the    potential    water 
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lished   In    1915,    IndlcatL.    _ .....    ,,„. 

tentlal  horsepower  of  32. 083. 000  and  a 
maximum  of  83.490,000.  This  Is  assuming 
an  over-all  efficiency  of  utilization  of  about 
90%.  which  Is  higher  than  most  of  the 
present  Installations  but  has  been  reached 
In  the  latest  plants.  With  all  of  the  stor- 
age possibilities  developed  and  utilised  It 
has  been  roughly  estimated  that  approxi- 
mately 200.000,000  hp.  or  more  would  be 
available.  Of  this  amount  over  72%  Is 
found  In  the  Rocky  Mountain  and  Pacific 
Coast  states  and  42%  of  the  total  is  found 
In  th«  latter  three  states.  Washington, 
Oregon   and   California. 

The  maximum  horsepower  per  square 
mile  available  In  the  states  having  most 
power  possibilities  is  as  follows:  Washlng- 
ton  125.0.  Oregon  68.4.  Idaho  60.4,  Cali- 
fornia 49.4,   West  Virginia  4S.5.  New  York 

34.3.  Montana  28.0,  Connecticut  27.8.  Mas- 
sachusetts 27. G.  New  Hamnshlre  28.3.  .Maine 

24.4.  South  Carolina  21.8,  Virginia  20  6. 
Alabama  18.1.  Tennessee  18.1,  Vermont 
17.6,  Utah  16.6,  Colorado  16.8.  Arliona  14.0. 
Wyoming  13.3,  New  Jersey  12.8.  Wisconsin 
11.1.  Maryland  10.8,  Pennsylvania  I0.T. 
North     Carolina     10.7,     Georgia     10.6.     and 


Rhode  Island   10.4. 


-  were    developed   t 


its  highest  possible  utilisation.  It  would 
naturally  be  accompanied  by  the  abandon- 
ment of  the  fuel-using  generating  equip- 
ment In  a  large  number  of  central  stations 
now  In  operation,  together  with  the  Junk- 
ing of  a  large  part  or  the  boiler  and  en- 
gine equipment  now  used  In  manufacturing 
establishments.  It  Is  estimated  that  there 
would  be  a  saving  In  fuel  which  at  present 
prices  would  amount  to  from  81,000.000.000 
to  f2.O00.000.O0O  annually.  There  would  be 
a  further  yearly  saving  or  at  least  hundreds 
or  millions  or  dollars  which  are  now  paid 
as  wages  to  the  workers  in  ruel-burnlng 
power  plants  that  would  be  shut  down  and 
to  many  miners  and  coal  handlers  whose 
services  would  no  longer  be  necessary  with 
a  general  electrification  of  industry  and 
railroading. 

It  appears  that  the  gains  which  would 
resuTt  from  a  conservation  of  the  fuel  sup- 
ply and  a  full  utilisation  or  the  natural 
water  resources  would  be  public  rather 
than  private.  At  present  the  high  cost 
of  material,  labor  and  of  capital  needed 
for  water-power  development  purposes  is 
rather  effectively  offnettlng  the  high  cost 
of  fuel  used  In  the  old  establishments.  The 
development  under  private  control  will  be 
gradual  until  such  time  as  the  economic 
gain*  win  outweigh  the  costs  of  a  change. 

■Tl 


for  materials  and  labor  and  a  greater  cer- 
tainty of  return  on  Investments,  the  move- 
ment   in    this    direction    will    doubtless  be 

The  present  power  survey  of  the  con- 
gested Industrial  district  between  Boston 
and  Washington  being  conducted  under  the 
supervision  of  the  United  States  Geological 
Survey  gives  promise  of  showing  how 
water  power  and  fuel-generated  power  can 
best  be  co-ordinated  Into  a  gigantic  elec- 
trical power  system  using  both  sources  for 
the  best  possible  economy.  By  location  of 
power  stations  at  the  most  advantageously 
selected  water-power  sites  and  at  coal 
mines  all  the  power  will  be  generated  most 
efficiently  and  transmitted  at  very  high 
nected 
i  main 


tllroad  system  a 
The  220,000-volt  1100-mile  power  bus  pro- 
posed ror  California  1b  such  a  power  trunk, 
-ely  to  the  inter- 


■dly  be  assumed  that  water 
power  will  eventually  entirely  supersede 
steam  power  or  that  all  of  the  potential 
water  power  will  ever  be  developed,  since 
In  many  cases  this  would  Involve  pro- 
hibitive expense.  At  present  five  of  the 
nine  groups  of  states  have  installed  a 
greater  primary  power  than  the  estimated 
potential  water  power  In  their  respective 
groups.  It  must  not  be  forgotten  that  the 
distance  over  which  electric  power  can 
profitably  be  transmitted,  which  Is  now 
definitely  established  as  exceeding  260  miles 
Ib  still  strictly  limited  by  engineering  and 
financial  difficulties,  but  Is  gradually  being 
increased  by  the  application  of  higher 
transmission     voltages.      Consequently    the 


the 
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can  be  developed  and  t ... 

ically  Into  the  atatrs  not  blessed  with  this 
Invaluable  natural  resource.  In  the  mean- 
time important  lmprovementa  in  the  prac- 
tical development  and  reliable  utilisation 
of  other  sources  of  power,  such  aa  use  of 
the  direct  heat  of  the  sun.  the  power  of 
the  winds,  waves-  and  tides,  may  relieve 
the    power    situation    In    many    regions  ~ 


:   the 


mission   lines   and    interchanging   power  as 
the   conditions   make   necessary. 

HYDRO  ELECTRIZATION. —The  thera- 
peutic use  of  water  and  electricity  com- 
bined, sometimes  called  hyaroelectrotnem- 
peutlcs.  It  Is  usually  applied  in  the  form 
of  a  bath  furnished  with  suitable  moderate- 
voltage  electrodes,  one  fastened  to  the  tun 
and   the  other   applied    to  the   body  of  the 

HYDROELncTROTHERAPEUTICS.  - 
See  Hydroelectriiatlon, 

HYDROGEN.- An  odorless,  invisible  gas: 
the  lightest  known  substance.     Symbol  H: 


1.008:    sp.     gr.     (air  t 


0.0615. 


. IB    atmosphei.,     T 

— 253*  C.  It  burns  readily,  forming 
or  water,  and  is  highly  explosive 
mixture  with  air  Is  not  rich  eno-n-  --■ 
hydrogen  for  ordinary  combustion.  Burned 
with  pure  oxygen  it  gives  a  very  hot 
flame,  utilised  In  the  oxy-hydrogen  blow- 
pipe. Other  uses  are  In  filling  balloons, 
converting  oil  Into  fat  and  in  certain  other 
chemical  operations.  It  Is  obtained  In 
large  quantities  in  electrolytic  alkali  proc- 
esses, being  given  off  by  the  action  of  thf 
alkali  metal  on  water  to  form  caustic  al- 
kali. It  Is  also  produced  electrolyt  Ically, 
together  with  oxygen,  by  the  electrolysis 
of  water,  which  has  been  acidulated  or 
made  conducting  by  the  us*  of  a  little 
sulphuric  acid  or  caustic  soda  or  potasn. 
See  Hydrogen  generators,  electrolytic. 

HYDROGEN  GENERATORS.  ELEC- 
TROLYTIC—Electrolytic  generators  for 
the  production  of  hydrogen  generally  oper- 
ate on  the  principle  of  the  electrolysis  of 
water,  which  also  gives  oxygen-  To  in- 
crease the  conductivity  of  the  water  » 
little  sulphuric  acid,  caustic  soda  or  caus- 
tic potash  Is  added,  but  these  serve  only 
to  conduct  the  current  and  are  not  ae- 
composed.  The  generators  are  realty  J 
form  of  electrolytic  cell  or  electrolyrer.  ana 
are  often  called  such.  Thsy  are  generally 
made  0(  l«ad  for  tb-o  Mldlc  electrolyte,  or 
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of  Iron  for  the  alkaline  electrolyte.  They 
are  mode  In  various  forma,  such  as  the 
Schoop,  the  Schmidt,  the  Qarutl,  and  the 
Schuckert  elect rolyiers.  which  see.  Tha 
electrodes  are.  of  the  same  materia]  as  the 
cell,  and  may  be  In  the  form  of  wire, 
plates,  etc.  With  lead  anodes  lead  per- 
oxide la  formed. 
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Burdett  Mfg.  Co..   309  St.  Johns  Ct.,  Chl- 

Carbo- Hydrogen  Co.  of  America..  Bene- 
dum-Trees  Bldg  ,  Pittsburgh.  Pa. 

Electrolabs  Co.,  The.  3615  Penn  Ave., 
Pittsburgh,   Pa. 

International  Oxygen  Co..  796  Freling- 
huysen  Ave..  Newark,  N.  J.     "I.  O.  C. 

National      Electro      Products.      Ltd..      ST 

Church  St.,  Toronto,  Ont..  Can. 
HYDROGEN  ION.— The  primary  condi- 
tion In  which  an  electrolysing  current  tends 
to  liberate  hydrogen  from  an  electrotvte. 
at  the  surface  of  contact  of  the  electro- 
lyte and  the  cathode. 

HYDROORAPH.— A  graphical  diagram 
which  shows  the  dally  variation  In  the 
flow  of  water  In  a  stream  at  the  point  bt 
observation  during  any  period. 

HYDROLYSIS.— The  tendency  Of  dlaT 
solved  materials  in  aqueoua  solution  to  re- 
act with  the  water  and  form  other  prod- 
uct*. Example:  aluminum  sulphate  In  so- 
lution has  an  acid  reaction,  supposed  to  be 
due  to  the  reaction  with  water  forming  a 
certain  amount  of  sulphuric  acid  and  dis- 
solved (colloidal)  aluminum  oxide.  It  Is 
really  a  special  case  of  chemical  equi- 
librium, between  the  dissolved  salt  and 
water  on  one  aide  and  the  corresponding 
acid  and  metallic  oxide  on  the  other. 

HYDROMETER  SYRINGES — In  many 
casea  It  la  Impossible  to  float  the  hydrom- 
eter In  the  container  of  the  electrolyte  or 
other  solution,  as  In  automobile  Ignition, 
electric  vehicle,  or  other  compact  and  port- 
able storage  batteries.  For  such  work  the 
hydrometer  la  enclosed  In  a  larger  glass 
tube  which  Is  provided  with  a  rubber  bulb 
at  the  upper  end  and  small  rubbes  tube 
or  tip  at  the  lower  end.  By  meana  of  the 
bulb  enough  solution  may  be  drawn  Into 
the  barrel  of  the  large  tube  to  (lost  the 
hydrometer  and  permit  taking  a  reading  of 
the  denalty.  The  hydrometer  syringe  finds 
extended  application  with  storage  batteries, 
being  used  as  an  acid  syringe  as  well  aa 
to  aid  In  taking  hydrometer  readings. 
Manufacturer*: 
Beck    A    Co..     Oscar.    280    Maujer    St., 

Brooklyn.  N.  Y. 
Edelmann  A  Co..  E..  2638-56  N.  Crawford 
Ave..  Chicago.  111.     "Break-Not,"  "Jum- 
bo." 
General  Scientific  Equipment  Co.,  North 

Philadelphia,   Pa.      "Genco." 
Globe  Chemical  Co.,    727   Rldgeway  Ave.. 

Cincinnati,  Ohio. 
Uunnlng  A  Co.,  A.  P.,  Church  St..  Mata- 

wan.  N.  J. 
Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 

m  a  mown.    Philadelphia.    Pa. 
Rleker  Instrument  Co..  1919-21  Falrniount 

Ave.,  Philadelphia.  Pa. 
Storage  Battery  Supply  Co..  The.  239  E. 

27th    St..   New  York.   N.  Y. 
Workrlte  Mfg.  Co.,  The.  BOOB  Euclid  Ave., 

Cleveland.  Ohio.  "Worksite." 
HYDROMETERS.— These  are  devices  for 
indicating  the  relative  densities  or  specific 
gravities  of  liquids  or  solutions.  They  con- 
sist of  a  long  glass  stem  near  the  lower 
end  of  which  Is  an  enlargement  to  keep 
the  Instrument  afloat.  This  lower  end  ter- 
minates In  a  bulb  which  Is  filled  with  shot 
or  some  other  heavy  material  to  keep  the 
Instrument  upright.  The  density  of  the 
solution  Is  Indicated  by  the  depth  to  which 
the  stem  sinks  In  the  solution.  The  scale 
may  be  graduated  in  relative  densities, 
with  water  as  the  standard,  or  In  arbitrary 
graduations  called  degrees,  such  as  the 
Baume  scale;  the  latter  Is  not  used  aa 
much  as  formerly.  The  specific  gravity  of 
acid  storage-battery  electrolytes  Is  always 
determined  by  a  hydrometer;  It  ranges 
from  1.1G0  to  1.B0O,  depending  on  the  kind 
of    battery    (amount    of    electrolyte    used) 
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and   the    state  of   charge.      It    risen   during 
charge   and    falls   during   discharge.     Also 
see  Specific  gravity. 
Manufacturers: 
Beck    A    Co..    Oscar,     280    Mauler    St., 

Brooklyn,  N.  Y. 
Carlile    A    Doughty,    Inc..    2530   N.    Broad 

St.,  Philadelphia,  Pa. 
Chaney  Mfg.   Co..   The,   667-575  E.  Pleas- 
ant St.,  Springfield,  Ohio. 
Electric    Storage    Batterv    Co..    The.    19th 
St.  A  Allegheny  Ave.,  Philadelphia,  Pa. 
Electrol a bs    Co..    The,     2835    Penn    Ave., 

Pittsburgh.   Pa. 
Freas  Glaas  Works,   Inc.,   Franc's  L...  148 
"     ""      '  Conahohocken.    Pa. 

I'   Supply  Co..  Inc.,  489-493 
,  New   York,   N.   Y.      "O.   P. 

General  Scientific  Equipment    Co.,   North 

Philadelphia,   Pa. 
Globe   Chemical   Co..    727  Rldgeway  Ave., 

Cincinnati,   Ohio.    -- 
Ou era; n teed    Battery    Co.,    2017-25    Lucas 

Ave.,  St.  Lou  la.  Mo. 
He&ra   A   Harrison,   418   Notre  Dame  St , 

West,  Montreal,   Que.,  Cnn. 
Luthy    Products    Corp.,    1170    Broad' 

New  Yo-'-    "    - 
Joe  Her.      . 

Brooklyu   _..    _ 

Munning  A  Co..  A.  P.,  Church  St.,  Mata- 

wan,   N.   J.      "Optimua". 
Nautical  Instruments  Mfg.   Co..    Inc..   558' 

HendriJt   St.,   Brooklyn,  N.   Y.      "Nautl- 

Philadelphla    Thermometer   Co..    The.    64 

N.  9th  St.,  Philadelphia,  Pa. 
Precision  Thermometer  A  Instrument  Co., 

1*34  Brandywtne  St.,  Philadelphia,  Pa. 

Queen-Gray  Co..  84-70  Johnson  St..  Ger- 
mantown.    Philadelphia,    Pa. 

Rleker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,  Philadelphia,  Pa. 

Scranton  Glasa  Instrument  Co .  322  N. 
Washington    Ave..    Scranton.    Pa. 

Scientific  Instrument  Co..  711  8th  St..  De- 
trolt.  Ml-h. 

Standard  Scientific  Co.,  9  Barrow  St, 
New  York,   N.   Y.      "Stanslco " 

Storage  Battery  Supply  Co.,  The.  239  E. 
27th  St..  New  York,  N.  Y.     "Reliance." 

TAYLOR    INSTRUMENT     COMPANIES 
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95   Ames   St.,   Rochester, 


Wagner,  Carl  H.,  1941  N.  Albany  Ave., 
Chicago.  III. 

Workrlte  Mfg.  Co..  The.  5808  Euclid  Ave., 
Cleveland,    Ohio.      "WorkRlte." 

HYDROPAK.— Trade  name  for  packing 
for  plungpr  pumps  made  by  the  Imperial 
Packing  Corp.,  m  Greenwich  St..  New 
York,   N.   Y. 

HYDRO- PROOF.— Trade  name  for  rub- 
ter  tape  manufactured  D"  the  Elkhart 
Rubber  Works.  Elkhart,  Ind. 

HYDROS  INF.— Trade  name  for  electric 
light  baths  manufactured  by  the  Mcintosh 
Battery  A  Optical  Co..  223-233  N.  Califor- 
nia  Ave.,    Chicago,    111. 

HYDROPHONE.— One  name  for  an  In- 
strument including  a  microphone  telephone 
transmitter  for  detecting  sounda  In  or  un- 
der water.  Bee  Detector,  submarine;  also 
Telephonic   detectors   for  submarines. 

HYDROSTATICS.— That  branch  Of  phys- 
ics which  relates  to  the  pressure  and  equi- 
librium of  liquids  (or  Incompressible  fluids, 
such  as  water,  mercury,  etc.).  applying  the 
principles  of  statics,  or  that  branch  of 
mechanics  which  relates  to  materials  held 
at  rest  by  balanced  forces  acting  on  them. 

HYDHOXYL  ION.— The  part  of  a  dla- 
ralved  hydrate   aalt  which   an  electrolysing 


._  ...,'drate  with  the  sotvi____  ...„ 
solvated  (OH)  radical,  before  electrolysis 
is  applied.  In  the  latter  case,  Its  general 
formula  Is  (OH)  (Solvent),,  where  y  Indi- 
cates a  varying  and  generally  unknown 
number  of  molecules  of  the  solvent. 

HYFIELD  MFO.  CO..  THe.— 21  Walker 
St..  New  York,  N.  Y.  Manufacturer  of  mo- 
tor-driven razor  blade  sharpeners,  dish- 
washers, screw  drivers,  electrical  tape.  etc. 
President,  Charles  E.  Strong;  vice-presi- 
dent,    A.     L.     Hatfield;     secretary,      L-     E 


Lamp  Co.,  60  Boston  St.,  Salem.  Mass. 

HYO.RADE  LAMP  CO.— 60  Boston  St.. 
Salem.  Mass.  Manufacturer  of  Incandes- 
cent   lamps.      Business    established    1901. 


eral  manager,  F.  A.  Poor.     Si 

tatlves.  Omer  Cox.  San  Francisco.  CaL ; 
C.  J.  Waddell.  Peoria,  111.;  F.  S.  Hardy  A 
Co.,  Boston,  Mass.;  W.  R.  Ostrander  A 
Co.,  New  York.  N.  Y.;Charles  B.  Ablett 
Co.,  644  Prudential  Blag..  Buffalo,  N.  Y.; 
W.  Bingham  Co..  Cleveland.  Ohio; 
Bostwlck-Braun  Co.,  Toledo,  Ohio; 
Lamp  ton.  Crane  A  Ramey  Co.,  Louis- 
ville. Ky.;  King  Hardware  Co..  At- 
lanta. Ga.;  Holt  Electric  Utilities  Co.,  Jack- 
sonville, F1b_;  Staufter.  Eshleman  A  Co.. 
Ltd.,  New  Orleans,  La.;  Harden  Electric  A 
Machinery  Co.,  Houston.  Tex.;  W.  S.  Nott 
Co..    Minneapolis.    Minn. 

HYQRADE  LIGHTING  FIXTURE  CORP. 
— 38  Park  St.,  Brooklyn.  N.  Y.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 
tric lamps.  Business  established  1918. 
President,  Samuel  Shapiro;  secretary,  Mor- 
ris Berman:  treasurer  and  general  man- 
ager,  Samuel  Comlnsky;  gales  manager,  J. 

HYGROMETERS— These  are  instruments 
for  Indicating  relative  humidity.  One  form 
consists  of  a  bundle  of  human  hair  from 
which  the  oil  has  been  extracted.  As  the 
humidity  Increases,  the  hair  absorbs  moist- 
ure and,  as  It  does  so,  expands.  This  ex- 
pansion Is  made  to  move  a  pointer  over  a 
graduated   scale. 

Another  form,  usually  termed  the  sling 
pay  chrome  ter.  consists  of  two  thermom- 
eters fixed  side  by  side  upon  a  board.  One 
la  an  ordinary  thermometer,  while  the 
other  has  a  piece  of  wet  muslin  surround- 
ing the  bulb.  The  Instrument  Is  whirled 
In  the  air,  and  the  water  evaporates  from 
the  muslin,  the  rate  of  evaporation  vary- 
the  humidity.     Since  evaporation 


function  of  the  humidity.  By  observing 
the  difference  of  temperature,  the  humidity 
Is  then  determined  by  means  of  a  series  of 
tables,  which  may  be  obtained  from  the 
Weather  Bureau.  Another  form  of  this  In- 
strument In  common  use  has  the  dry  and 
wet-bulb  thermometers  mounted  aide  by 
side  on  a  stationary  frame  or  board.  The 
wick  surrounding  the  wet  bulb  dips  Into 
a  small  vessel  of  water  and  remains  per- 
manently wet  to  a  degree  depending  on  the 
relative   humidity  of  the   air. 

A  knowledge  of  the  prevailing  humidity 
Is  necessary  In  certain  electrical  measure- 
ments,   such    as    those    made    with   spark 

Manufacturers: 

Foxboro  Co.,  Inc.,  The,  Foxboro.  Mass. 

General  Scientific  Equipment  Co.,  North 
Philadelphia,    Pa. 

Green,  Henry  J.,  1191  Bedford  Ave.. 
Brooklyn,    N.    Y. 

Maaon  Regulator  A  Engineering  Co.. 
Ltd.,  The.  135-53  Dagenala  St..  Mon- 
treal. Que..  Can. 

Moeller,     A,  ..B^    201-3-5     Sumpter     St., 


Hendrlx   St..    Brooklyn.    N.    Y.    "Nauti- 

Phlladelphla    Thermometer    Co.,    The.    54 

N.  9th  St..  Philadelphia,  Pa. 
Precision     Thermometer      A      Instrument 

Co.,   1434  Brandywlne  St.,  Philadelphia. 

Pa.      "Prlnro." 
Queen-Gray  Co..   84-70  Johnson  St.,  Ger- 

mantown.  Philadelphia.   Pa. 
Rleker  Instrument  Co..  1919-31  Fairmount 

Ave..  Philadelphia,  Pa. 
Scranton    Glass    Instrument    Co..    332    N. 

Washington  Ave.,  Scranton.  Pa. 
Scientific  Instrument  Co.,  711  8th  St.,  De- 
troit. Mich. 
Standard    Scientific    Co.,    9    Barrow    St.. 

New  York.  N.  Y.     "Stanalco." 
TAYLOR    INSTRUMENT    COMPANIES, 

96   Ames   St..   Rochester.   N.   Y.      "Ty- 

Wagner.  Carl  H.,  1944  N.  Albany  Ave., 
Chicago;    III. 

HYKON  MFO.  CO..  THtT.— Alliance.  Ohio. 
Manufacturer  of  boring  machines.  Presi- 
dent. Harry  J.  Dick;  secretary  and  treas- 
urer. Edward  T.  Conrad. 

HYLITE.— Trade  name  for  fixture  fit- 
tings, metal  aplnnlngs  and  stampings  man- 
ufactured by  Henry  Hyman  A  Co.,  Inc.. 
470  Broadway.   New  York.   N.    Y. 

HYLO.— Trade  name  for  double -filament 
Incandescent  lamps  manufactured  by  the 
Economical  Electric  Lamp  Division.  Na- 
tional Lamp  Works  of  General  Electric 
Co.,  21  W.  Broadway,  Now  York,  N.   Y. 

HYMAN  *  CO.,  INC.,  HENRY— New 
York,  N.  Y.  Manufacture™  of  fixture  fit- 
tings    and     parts,     metal     spinnings    and 
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stampings.  Main  office.  476  Broadway. 
New  York,  N.  T.  Branch  offices.  San 
Francisco,   Cal.;   36   W.   Randolph    St.,   Chl- 


They 


e   Torn 
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electrolysis  ol  alkali  chlorides  if  the  prod- 
ucts formed  at  the  anode  and  cathode  are 
allowed  to  mix,  that  Is.  they  are  formed 
by  the  action  of  chlorine  on  alkali  hy- 
drates. (See  Alkali,  electrolytic.)  Cells 
tor  producing  hypochlorite  usually  have  bi- 
polar electrodes,  bo  that  mixture  of  the 
products  takes  place  readily  without  waste 
of  apace.  The  electrolyte  Is  usually  circu- 
lated to  promote  the  Interaction,  and  Is 
recirculated  until  the  desired  concentra- 
tion is  attained.  Types  of  these  cells  are 
the  Kellner,  Haas-Oettel.  and  Schuckert. 
The  last-named  uses  eraphlle  plate  ca- 
thodes and  platinum- Iridium  foil   anodes. 

HYPOSULPHITES.— Can  be  made  by  the 
electrolytic  reduction  of  NaHSOi  at  low 
temperature. 

HY-RAD— Trade  name  for  radio  trans- 
mitters manufactured  by  the  Chicago  Ra- 
dio JUab  oratory.  Ravens  wood  A  S  cm- el  her 
Avea.,  Chicago,   III. 

HYRATE.— Trade  name  for  storage  bat- 
ter}' testers,  battery  grippers,  electric  bat- 
tery oven  and  hot  knife  manufactured  by 
the  Service  Station  Supply  Co..  30-32 
Lamed    St.,    Detroit.    Mich. 

HYRATE  CADMO.— Trade  name  for 
special  voltmeter  for  cadmium  testing  of 
storage  batteries  manufactured  by  the  Ser- 
vice Station  Supply  Co.,  80-32  E.  Lamed 
St..  Detroit,  Mich. 

HYSTERESIS.— An  examination  of  ft 
typical   B-H,    or  magnetisation,    curve   will 


show  that  the  Increase  flux  density  la  not 
directly  proportional  to  the  magnetizing 
force.  At  first  the  flux  density  Increases 
more  slowly;  at  higher  values  of  H,  it  In- 
creases more  rapidly,  and  at  still  higher 
values  the  rate  again  is  slower,  and  final- 
ly any  further  Increase  In  magnetizing 
force  produces  only  slight  Increase  In  flux 
density. 

When  the  magnetising  force  Is  decreased, 
the  reduction  In  flux  density  does  not  fol- 
low the  curve  for  Increasing  values,  but  It 
decreases  less  rapidly.  This  lagging  of 
the  flux  density  behind  the  magnetizing 
force  is  called  "hysteresis."  from  a  Greek 
word  which  means  lagging  behind. 

HYSTERESIS  COEFFICIENT.— T  h  a  t 
constant  by  which  the  1.6  power  of  the 
flux  density  must  be  multiplied  to  give 
the  hysteresis  loss  per  cu.  cm.  per  cycle. 
It  depends  upon  the  magnetic  properties  of 
the  substance.     (See  Hysteresis  loss.) 

HYSTERESIS,  DIELECTRIC— See  Di- 
electric  hysteresis. 

HYSTERESIS  LOOP.  If  the  magnetiza- 
tion be  taken  through  a  cycle  from  a  cer- 
tain value  of  flux  density  to  an  equal  value 
of  flux  density  In  the  apposite  direction 
and  then  back  to  the  value  at  starting,  the 
magnetization  curves  will  Form  a  closed 
loop.  Thla  Is  known  as  the  hysteresis  loop 
and  Its  area  Is  proportional  to  the  energy 
spent  in  magnetizing  unit  volume  of  the 
Iron.  The  hysteresis  loop  gives  valuable 
Information  concerning  the  losses  in  trans- 
former and  other  Iron  which  Is  subject  to 
cycles   of   magnetization. 

HYSTERESIS  LOSS.— Whenever  the  flux 
In  a  ferromagnetic  substance  Is  caused  to 
vary,   the  variation  of  flux  Is  always  ac- 


companied by  the  development  of  heat  in 
the  substance.  This  heat  Is  due  to  two 
causes.  (1)  Some  energy  Is  required  to 
magnetize  and  demagnetize  the 
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Is  known  aa  hysteresis  loss.  The  hysteresis 
loss  per  cu.  cm.  of  the  substance  may  be 
calculated  by  the  following  formula,  which 
is  due  to  Stelnmetz:  W  =  ijB1''  ergs  per 
cycle,  where  ij  (the  coefficient  of  hystere- 
1  '    -ias  values  from   0.001  to  0.002  for  an- 


electrical conductor.     Such  c 
called   "eddy   currents."   which   see, 

HYTEMPITE.— Trade  name  for  refrac- 
tories manufactured  by  the  Quigley  Fur- 
nace Specialties  Co.,  26  Cortlandt  St.,  New 
York,  N.  Y. 

H Y-T EN- SL.— Trade  name  for  bronze  of 
high    i        - 


■    the    . 


Priea 


i,  Philadelphia.  Pa. 

HYTE8T— Trade  name  for  rubber-cor- 
ered  wires  and  cables  manufactured  by  the 
Bishop  Gutta-Percha  Co.,  42O-4I0  E.  25th 
SL,   New  York,    N.  Y. 

HYTONE.— Trade  name  for  radio  trans- 
mitters manufactured  by  the  Clapp-East- 
ham  Co..    169   Main   St..    Cambridge.   Mass. 

HYVIS.— Trade  name  for  lubricating  oil 
manufactured  by  the  Fred  G.  Clark  Co., 
1087   W.    11th  St.   Cleveland,   Ohio. 

HY  VOLT  AGE. —Trade  name  for  insu- 
lated  screw  drivers  manufactured  by  the 
Hyfleld  Mfg.  Co..  21  Walker  St..  New 
York.  N.  Y. 


I.— Chemical  symbol  for  the  element 
Iodine,  Also  the  symbol  for  an  electric 
current;  the  form  I  is  used  to  designate  the 
continuous   value   or   effective   value   of   an 

IACO.  —  Trade  name  for  motor-driven 
blowers  manufactured  by  the  Improved  Ap- 
pliance Co..  413  Kent  Ave..  Brooklyn.  N.  Y. 

I.  A  C. — Trade  name  for  micrometer 
gages  and  gage  standards  manufactured  by 
Ibsen  A  Co..  104  Keefe  Ave.,  Milwaukee, 
Wis. 


„1  letter  I.  They  are  used  extensively  In 
power  plant,  building,  bridge,  traveling 
crane  and  other  construction  work,  as  they 
are  very  economical  of  material  In  relation 
to  their  strength. 

IB  SCO.— Trade  name  for  battery  steamers 
and  stills  manufactured  by  the  Illinois  Bat- 
tery Steamer  Co.,   607  Spencer  St.,   Peoria, 

hl 

IBSEN  A  CO.— 404  Keefe  Ave..  Milwau- 
kee, Wis.  Manufacturers  of  micrometer 
gages  and  gage  standards.  Business  estab- 
lished 1913.     H.  B.  Ibsen,  proprietor. 

|.C. — Trade  name  for  controlling  devices 
manufactured  by  the  Industrial  Controller 
Co..  SSfi  Oreenbush  St.,  Milwaukee,  Wis. 

ICE  BREAKERS,  MOTOR-DRIVEN.— In 
hotels,  creameries,  confectionery  and  simi- 
lar places  where  large  quantities  of  crushed 
Ice  are  used  the  cakes  of  Ice  are  broken  up 
by  a  motor-driven  machine,  known  as  an 
Ice  breaker.  The  usual  form  of  the  ma- 
chine is  a  motor-driven  drum  fitted  with 
cutting  teeth  or  saw  blades,  the  drum  being 
mounted  within  a  hopper.  The  cake  Ice  is 
fed  against  the  revolving  drum  and  cut  up 
into  pieces  of  the  desired  size. 

Manufacturers: 

Allman  Gaa  Engine  Co.,  461  Canal  St., 
New  York.  N.  Y.     "Champion." 

H.  S.  B.  W. -Cochrane  Corp.,  lTth  St  & 
Allegheny       Ave.,       Philadelphia,       Pa. 


ICE   PROTECTION    IN   WATER-POWER 

PLANTS— The  formation  of  Ice  and  pro- 
vision for  Its  removal  Is  one  of  the  im- 
portant factors  In  hydraulic  power-plant 
design.  Frazil  ice,  i.  e..  finely  divided  Ice 
held  In  suspension,  Is  very  difficult  to  re- 
move and  passes  through  the  pipes  into  the 
turbines  and  clogs  them.  Anchor  Ice.  which 
forms  on  the  bottom  of  a  channel  Is  also 
troublesome.  A  larger  forebay  or  settling 
basin  Is  usually  required  to  permit  the 
frazil  Ice  to  float  to  the  top  and  freeze  solid. 
A  solid  layer  of  Ice  la  a  protection  against 
the  two  other  forms,  but  at  the  same  time 
results'ln  a  loss  of  head. 

ICELANDER— Trade  name  for  ice-mak- 
ing machines  manufactured  by  the  Arm- 
strong Machinery  Co.,  3201-3219  E.  River- 
side Ave.,  Spokane,  Wash. 

IDEAL.— Trade  name  for  medical  bat- 
teries manufactured  by  the  Frank  S.  Betz 
Co.,  Hoffman  St.,  Hammond,  Ind. 

IDEAL.— Trade  name  for  electric  floor 
sanders  manufactured  by  the  Boettcher 
Pattern  Co.,  440  N.  Peoria  St.,  Chicago,  111. 

IDEAL.— Trade   I 


and  ribbon  manufactured  by  the  Electrical 
Alloy  Co.,  Morristown,  N.  J. 

IDEAL. —Trade  name  for  oxy  acetylene 
cutting  and  welding  equipment  manufac- 
tured by  the  General  Welding  Co.,  356-E7 
14th  St..  Hobo  ken,  N.  J. 

IDEAL.— Trade  name  for  flour  mill  ma- 
chinery manufactured   by   the  B.   F.  Gump 


Co., 


n  St., 


■.  111. 


IDEAL.— Trade  name  for  electric  washing 
machine  manufactured  by  the  Haag  Bros. 
Co.,  Peoria,  III. 

IDEAL. — Trade  name  for  bells  and  gongs 
manufactured  by  the  R.  Haas  Electric  ft 
Mfg.  Co.,  306  E.  Monroe  St.,  Springfield,  III. 

IDEAL.— Trade  name  for  electric  glue 
warmers  manufactured  by  the  Halversan 
Co..  Union  Ave.  at  E.   Oak  St,   Portland. 

IDEAI Trade  name  for  battery  con- 
nectors, terminals,  etc..  manufactured  by 
the  Ideal  Clamp  Mfg.  Co.,  Inc.,  200  Brad- 
ford  St.,    Brooklyn,   N.   Y. 


IDEAL.— Trade 


„„ for    commutator 

stones  manufactured  by  the  Ideal  Commu- 
tator Dresser  Co.,  3329-31  Sheffield  Ave., 
Chicago,  111. 

IDEAL.— Trade  name  for  motors,  gen- 
erators and  motor-generators  manufactured 
by  the  Ideal  Electric  A  Mfg.  Co..  B.  6th  * 
Elm  Sts,.  Mansfield,  Ohio. 

IDEAL.— Trade  name  for  welders'  shields 
and  helmets  manufactured  by  the  Ideal 
Face  Shield  Co.,  468  N.  Garfield  Ave-  Co- 
lumbus, Ohio. 

IDEAL.— Trade  name  for  Are  alarms 
manufactured  by  the  Ideal  Fire  Detector 
Co..  161-168  W.  Clay  Ave.,  Roselle  Park. 
N.  J. 

IDEAL.— Trade  name  for  pipe  thread  cut- 
ting dies  manufactured  by  the  Ideal  Tool 
A   Mfg.   Co..    Beaver   Falls.    Pa. 

IDEAL.— Trade  name  for  tree  trimmers 
manufactured  by  Manilas  Klein  A  Sons, 
3200  Belmont  Ave.,  Chicago,  111. 

I D  E  A  L— Trade  name  for  grease  cupi 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,  Ohio. 

IDEAI Trade    name    for    fan    motors 

manufactured  by  the  Manhattan  Electrical 
Supply  Co.,  Inc..  17  Park  PI..  New  York. 
N.  Y. 

IDEAL.— Trade  name  for  lighting  re- 
flector manufactured  by  Frank  W.  Worse. 
291    Congress    St.    Boston,    Mass. 

IDEAL— Trade  name  for  electric  tools 
manufactured  by  the  Neil  A  Smith  Electric 
Tool  Co.,  S13-816  Broadway,  Cincinnati, 
Ohio. 

IDEAL.— Trade  name  for  electric  Irons 
manufactured  by  the  Pelouze  Mfg.  Co.,  331 
E.  Ohio  St.,  Chicago.  111. 

IDEAL— Trade  name  for  automatic  lire 
detectors  and  flro  alarm  systems  manufac- 
tured by  the  Relc  Equipment  Corp..  6  Beek- 
man  St.,  New  York,  N.  Y. 

IDEAL.— Trade  name  for  electrical  por- 
celain products  manufactured  by  the  Star 
porcelain   Co..   Trenton.  N.    J. 

IDEAL.— Trade  name  for  wiling  outlet 
plates  made  by  the  Sterling  Mfg.  Co.,  I*'* 
Chestnut  St.  Erie.  Pa. 

IDEAL— Trade  name  for  trolley  catchers 
manufactured  by  the  Trolley  Supply  to.. 
Mass  I  lion,  Ohio. 
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IDEAL     CLAMP     MFG.     CO.,     INC.— 200 

Bradford  St.,  Brooklyn.  N.  Y.  Manufac- 
turer of  bat  Wry  connectors,  terminals,  etc. 
resident  and  treasurer.  Philip  Rauch; 
vice- president.    Frances    Rauch;    secretary, 

IDEAL  COMMUTATOR  DRESSER  CO.— 

3229-31  Sheffield  Ave..  Chicago,  ill.  Manu- 
facturer of  commutator  stones.  J.  Walter 
Becker,  general  manager. 

IOEAL  ELECTRIC  A  MFG.  CO.,  THE 
Mansfield,  Ohio.  Manufacturer  of  a-c.  ai 
d-c.  power  apparatus.  Business  established 
1901.  President  and  treasurer,  C.  H.  Vo8' 
gele;  vice-president,  John  Krause;  secre 
laryand  general  manager,  S.  Glenn  Vinson 
■ales  manager,  L  S.  Meeker,  Jr.  Main 
office,  153  E.  Gth  St.,  Mansfield,  Ohio. 
Branch  offices,  1420  Majestic  Bldg.,  Mil- 
waukee. Wis.;  60  Church  St.,  New  York. 
N.  Y.;  602  Swetland  Bldg..  Cleveland.  Ohio; 
802  Plymouth  Bldg.,  Minneapolis.  Minn.; 
1131  Race  St.,  Philadelphia,  Pa.;  637  Mich- 
igan Trust  Bldg.,  Grand  Rapids.  Mich.;  T01 
Fisher  Bldg.,  Chicago.  HI.:  1004  Housr 
Bldg..  Pittsburgh.  Pa.  Sales  representa- 
tives, Haralson  Sales  Co.,  Birmingham, 
Ala.;  DeMarco  Engineering  Co..  Chatta- 
nooga. Tenn. ;  Morse  Engineering  Co.,  St 
Louis,  Mo.;  Southern  Jobbers'  Supply  Co., 
Inc.,  New  Orleans,  La.;  Denver  Metal  & 
Machinery  Co.,  Denver,  Colo.;  Q.  L.  Vinson 
A  Co.,  Raleigh.  N.  C.J  Alexander  &  Oaried. 
Charlotte,  N.  C;  Dillon  Electric  Co.,  Can- 
ton. Ohio;  C.  B.  Rodgers,  Tiffin,  Ohio; 
Baker- Joslyn  Co.,  San  Francisco,  Cat.;  E.  I. 
Van  Doren.  Troy,  N.  Y.;  Broderick  Eleetrk 
Co..  East  St.  Louis,  III.;  National  Engineer 
A  Electric  Co.,  Baltimore,  Md.;  Ferrantl 
MAT  Co.,  Montreal  Que.,  Toronto,  Ont., 
Can. 

IDEAL  ELECTRIC  MFG.  CO.,  INC — 718- 
720  Cherry  St..  Philadelphia,  Pa.  Manufac- 
turer of  switches  and  outlet  boxes.  Busi- 
ness established  1920.  President  and  gen- 
eral manager,  B.  F.  Clark;  secretary  and 
treasurer,  J.  Pearl. 

IDEAL  FACE  SHIELD  CO.,  THE.— 488 
N.  Garfield  Ave..  Columbus,  Ohio.  Manu- 
facturer of  welders'  helmets  and  shields. 
President,  F.  J.  Williams;  secretary  and 
treasurer,  E.  L.  Work;  general  manager, 
F.  A.  Armstrong. 

IDEAL  FIRE  DETECTOR  CO.— 161  163 
W.  Clay  Ave.,  Rosello  Park,  N.  J.  Manu- 
facturer of  Are  alarms.  Business  estab- 
lished 1912.  President,  George  H.  E.  Ber- 
thold;  vice-president.  William  B.  Park- 
hurst;  secretary,  Robert  C.  Kayser; 
treasurer  and  general  manager,  Charles  H. 
Kayser.  Bales  representatives,  Relc  Equip- 
ment Corp.,  6  Beekman  St.,  New  York,  N. 
Y.;  interstate  Finance  Corp.,  Eaaton,  Pa. 

IDEAL  GAS  A  ELECTRIC  FIXTURE 
CO.— 433  Broadway.  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1903.  President.  W.  T.  Hend- 
rlckson;  secretary,  P.  B.  Ferrando;  treas- 
urer and  general  manager,  Henry  Ferrando. 
IDEAL  HEAT. — Trade  name  for  electric 
Irons  manufactured  by  the  Loetscher-Ryan 
Mfg.  Co..  Rock  Island,  III. 

IDEAL  LAMP  8HAOE  CO.— 6503  N. 
Clark  St..  Chicago,  III.  Manufacturer  of 
silk  shades.  Partnership,  B.  Mattea  end 
M.  He  user. 

IDEAL  MINUTE.— Trade  name  for  elec- 
tric water  heaters  manufactured  by  the 
Loetscher-Ryan  Mfg.  Co.,  Rock  Island.  III. 
IDEAL  TOOL  A  MFQ.  CO.— Beaver  Falls, 
Pa.  Manufacturer  of  screws,  cutting  dies. 
tools  and  machinery.  Business  established 
1904.  President,  F.  N.  Beegle;  vice-pres- 
ident. George  Davidson;  general  manager, 
R.  S.  Arnold. 

IDF — Abbreviation  for  intermediate  dis- 
tributing frame.  See  Frames,  telephone 
distributing. 

IDLER. — In  gear  trains  or  geared  mech- 
anisms, a  toothed  wheel  occupying  an  in- 
termediate position  in  the  train  to  com- 
municate motion  from  the  driving  gear  to 
the  follower  without  any  change  In  speed 
ratio    and    without    giving    a   reversal    of 

I.  E.  S. — Abbreviation  for  Illuminating 
Engineering  Society. 

IGNITERS,  ELECTRIC  BLASTING.— A 
term  applied  to  a  special  form  of  blasting 
csp.  It  ts  used  for  exploding  /uccesslve 
olasts  of  high  and  low  explosives  by  elec- 


delphta.  Pa. 
IGNITERS,       INTERNAL-COMBUSTION 
ENGINE.— The  explosive   charge  In   Inter- 


electric  spark  produced  In  various  ways. 
The  two  methods  In  common  use  are  the 
'"make -and -break"  and  "Jump -spark"  sys- 
tems. The  make -and -break  system  has 
mounted  in  the  end  of  the  cylinder  two 
contacts  through  which  a  high-tension  cur- 
rent flows.  At  the  proper  moment  the 
contacts  are  separated  mechanically  and 
an  arc  or  spark  la  made  at  the  contacts, 
igniting  the  charge  in  the  cylinder.  The 
Jump-spark  system  commonly  used  In  auto- 
motive and  small  stationary  engines  has 
two  Insulated  contacts,  separated  by  a  very 
short  distance,  mounted  in  a  plug  in  the 
end  of  the  cylinder.  By  a  timing  arrange 
ment    the   plug  containing   the    contacts    i: 

spark  which  ignites  the  gas  Jumps  acros 
the  contact.  The  sparking  contact  devlci 
used  in  the  make -and -break  method  Is 
called  an  "Igniter."  It  Is  used  almost 
clualvely  on  stationary  engines.  The  jui 
spark  Igniting  device  is  called  a  "spark 
ptug"  and  Is  listed  separately  under  Plugs, 
spark  (which  see).  A  self-inductance  coll 
and  ignllion  batteries  or  a  magneto  gen- 
upplylng  the  high-ten- 


Man  uf  act  urer* : 
Com. 


r  the  sparking  Igniter. 


J    Co.,    The,    1237-1241    St. 
Paul  St.,  Indianapolis,  Ind.     "Comet." 
Connecticut    Telephone    ft    Electric    Co. 

Merlden,   Conn.      "Connecticut." 
TesgleCo..  The,  1126  Oregon  Ave.,  Cleve- 
land, Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG 
CO.,  East  Pittsburgh.  Pa.   (See  display 
adv.    pages   1395-1402.) 
1GNI-TE8T.— Trade  name  for  automobile 
testers  manufactured   by   the   Testall  Elec- 
tric Mfg.  Co.,  339  Moore  Bldg.,  San  Antonio, 

IGNITION       ACCESSORIES,       MISCEL. 

LANEOUS.— Ignition    systems   on    automo- 
biles   and    other    internal    combustion    en- 

of  accessories  of  various  kinds  to  improve 
troublesome  conditions.     Consequently  sev- 
eral devices  have  been  placed  on  the  mar- 
ket  which   are    not  regularly    furnished    as 
part    of    complete    systems.      Among    these 
are   spark   lntenslDers,    which   are   used   < 
some  automobiles  to  provide   a   aeries  gi 
thus  giving  a  higher  spark  intensity  wit! 
In  the  cylinder.     Master  vibrators  are  ah 
furnished    as    auxiliary    apparatus    to   col 
*    lltiple   vibrator    system    Into   ( 


arly 


eclal    i 


of    high    tension    magnetos    ___    ._. 

nlshed.  Automatic  regulators  are  also 
used  on  battery  systems  to  secure  the 
same  length  of  break  at  all  but  the  very 
slowest   speeds. 

IGNITION    BATTERIES.— See    Batteries, 
primary,  dry,  Ignition,  telephone,  eto.r  Bat- 
"*" ""ige,  automobile  Ignition,  lighting 


ind   B 


-rting. 


Plugs,  spark;  Timers.  Ignition  or  spark; 
Distributers,  automotive  ignition;  Wire, 
automobile  ignition. 

IGNITION  OUTFITS,  COMPLETE, 
AUTOMOTIVE.— The  equipment  for  pro- 
ducing the  spark  which  Ignites  the  charge 
In  Intern  a! -combust  ion  engines  is  called  an 
ignition  outfit.  It  Includes  a  source  of  en- 
ergy, a  means  of  producing  a  high-tension 
current  and  a  distributing  or  timing  device 
for  causing  the  spark  to  occur  at  the  right 
moment  In  each  cylinder.  The  source  of 
energy  may  be  a  battery  or  when  the  en- 
gine is  running  a  magneto,  or  both  may  be 
used  Interchangeably.  For  controlling  the 
time  and  sequence  of  sparking  a  distributer 
or  timer  la  used.  As  the  contact  which 
closes  and  opens  the  circuit  with  each 
spark  discharge  must  operate  with  speed 
and  precision  a  special  device  called  a  con- 
tactor Is  employed  In  many  ignition  sys- 
tems. The  high-tension  current  la  produced 
by  a  battery  and  Induction  coll,  a  low-ten- 
sion magneto  and  self-induction  or  spark 
coll,  or  a  high- tension  magneto  may  be 
employed.  The  complete  outfit  also  In- 
cludes wiring,  switches,  etc.  The  details 
of  the  outfits  depend  somewhat  on  the  kind 
of  automotive  machine  for  which  Ignition 
is  provided,  as  the  requirements  for  the 
ordinary  gasoline  automobile,  heavy-duty 
trucks,  farm  tractor,  motorcycle,  motor- 
boat,  airplane  and  other  self-propelled  con- 
veyance differ  In  many  respects. 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  Dayton,  Ohio. 
"Dayton." 

ITS 


All-Spark  Ignition  Co.,  Inc.,  13  Water  St.. 
New  York,  N.  Y.     "Alsop-All- Spark." 

American   Bosch  Magneto   Corp.,    Spring- 
field. Mass.     "Bosch." 
Breeie  Metal  Hose  Mfg.  Co.,  23  Calumet 
St.,  Newark,  N.  J. 

Comet    Electric    Co..    The.    12J7-1241    St, 

Paul  St..  Indianapolis.  Ind.     "Comet." 
Connecticut    Telephone    A     Electric    Co.. 
Meriden,  Conn.     "Connecticut." 

Duntley,  J.  W..  1004  Michigan  ATe.,  Chi- 
cago.   III.      "Duntley."      (Automobile.) 

Eastern  Parts  Mfg.  Co.,  Inc.,  ISfi  Spring 
St..  New  York,  N.  Y.    "Pemko." 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  (See  advertisement  on 
page  1313.)  w 

Elsemann  Magneto  Corp.,  32  13rd  St.. 
Brooklyn.  N.  Y. 

Gray  A  Davis.  Inc.,  Boston,  Masa 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO..  Adams  A  Aberdeen  Sts.,  Chicago, 
III.  (See  display  advertisement  on 
page  1227.) 

Kent  Mfg.  Co.,  Atwatcr.  4937  Stenton 
Ave.,  Philadelphia,  Pa.  "At  water 
Kent." 

North  East  Electric  Co.,  Rochester,  N.  Y. 
(Automobile)    "North    East." 

Phllbrln  Corp.,  Kennett  Square,  Pa. 

Recording  A  Computing  Machines  Co., 
The,     1     Essex    Ave.,     Dayton,     Ohio. 

Remy  Electric  Co.,  Anderson,  Ind. 

Robaon  ft  Co.,  Charles,  N.  W.  Cor.  8th 
A  Washington  Ave.,  Philadelphia,  Pa. 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 

Splltdorf  Electrical  Co..  08  Warren  St., 
Newark.  N.  J. 

Teagle  Co..  The.  1126  Oregon  Ave.,  Cleve- 
land. Ohio. 

Webster  Electric  Co.,  Clark  A  De  Koven 

WESTINQHOUBE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.   (See  display 


manufactured  by  the  National  Garbon  Co., 
Cleveland.  Ohio. 

I.  HP.— An  abbreviation  .for  indicated 
horsepower. 

ILG  ELECTRIC  VENTILATING  CO.— 
Chicago,  HI.  Manufacturer  of  electric  ven- 
tilating equipment.  Business  established 
190(1.  President,  S.  M.  Wels;  vice-president 
and  sales  manager,  J.  M.  Frank;  secretary. 
treasurer  and  general  manager,  R.  A.  Tig. 
Main  office  and  factory,  Crawford  Ave.  ft 
Diversey  Blvd.,  Chicago,  111.  Branch  office. 
13  Park  Row.  New  York,  N.  Y.i  327  Com- 
mercial Trust  Bldg.,  Philadelphia,  Pa.; 
Bessemer  Bldg..  Pittsburgh,  Pa.;  Owen 
Bldg.,  Detroit,  Mich.;  SchoOeld  Bldg.,  Cleve- 
land. Ohio;  Mailers  Bldg..  Chicago,  III. 
Sales  representatives,  Tompkins  A  Stod- 
dard, Boston,  Mass.;  W.  H.  Beaven,  Bir- 
mingham, Ala.;  A.  P.  Becker.  Albany. 
N.  Y.;  O.  O.  Schackleford,  Buffalo.  N.  Y.; 
J.  R.  Purser.  Charlotte.  N.  C;  C.  R.  Lelng. 
Cincinnati.  Ohio;  C.  C.  Carson,  Dallas, 
Tex.;  F.  H.  Boyer,  Des  Moines.  Iowa;  L.  F. 
Buchanan,  Grand  Rapids,  Mich.;  H.  L. 
Bramgln,  Indianapolis,  Ind.;  James  E.  King, 
Kansas  City.  Mo.;  Tetts  Engineering  A 
Equipment  Co..  Los  Angeles,  Cat;  Fuel 
Engineering  Co.,  Memphis,  Tenn.;  M.  V. 
Eicholtz.  Milwaukee.  Wis.;  H.  S.  Nesbltt 
Co..  Minneapolis,  Minn.;  W.  M.  Jaeger, 
New  Haven,  Conn.;  Q.  H.  Alwlne  Co., 
Omaha.  Neb.;  H.  F.  KIrcher  Co.,  Peoria, 
II!.;  Harry  L.  Mead,  Portland.  Ore.;  Lee 
Harrison  Co..  Richmond,  Va.;  3.  p.  Adolph. 
Rockford,  111.;  J.  M.  Foster,  St.  Loula  Mo.; 
Tilt  I  Engineering  A  Equipment  Co.,  San 
Francisco.  Cal.;  Economy  Appliance  Co.. 
Spokane,  Waah.;  E.  R.  Greeley,  Syracuse, 
N.  Y. ;  M.  C.  Griff  en.  Toledo,  Ohio. 

ILLINOIS.— Trnde  name  for  stokers 
manufactured  by  the  Illinois  Stoker  Co.. 
104  W.    7th   St.,  Alton.  III. 

ILLINOIS.— Trade  name  for  variable  con- 
densers manufactured  by  George  F.  John- 
eon,  626  Black  Ave.,   Springfield.  HI. 

ILLINOIS — Trade  name  for  weatherproof 
wire  manufactured  by  the  Illinois  Wire  A 
Cable  Co.,  Sycamore,  III. 

ILLINOIS  BATTERY  STEAMER  CO.— 
107  Spencer  St.,  Peoria,  BL  Manufacturer 
of  battery  steamers  and  stills.  Business 
established  1919.  President.  Charles  Knetx- 
ger;  vice-president,  Otto  Rohman:  secre- 
tary, Alex  Rapp;  treasurer,  T.  B.  Wisslng; 
general  manager.  Joseph  Wisslng.  Sales 
representative,  Bailey-Drake,  Inc.,  1120  S. 
Michigan  Ave.,  Chicago,  DJL 

ILLINOIS  BRONZE  POWDER  CO.— 170 
W.  Randolph  St.,  Chicago,  111.  Manufac- 
turer  of   bronze   powders. 
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cleats,  knobs.  Insulators  and  other  porce- 
lain products  (or  electrical  purposes,  pres- 
ident and  general  man  age  r,  C.  W.  Kett- 
ron:  secretary,  Charles  Hanan:  treasurer. 
W.   C.   Sutton. 

ILLINOIS  ENGINEERING  CO.— Chicago. 
HI.  Manufacturer  of  electric  vacuum 
pumps  and  steam  specialties.  Business  es- 
tablished 1900.  President,  R.  1*  Olfford; 
vice-president  and  general  manager,  F.  Van 
Inwagen;  secretary,  J.  C.  Matchett.  Main 
office  and  factory,  Eaclne  Ave.  &  21st  St., 
Chicago,  HI.  Branch  offices.  New  York, 
N,  T.;  Los  Angeles.  Cal,:  Harrlaburg,  Pa,; 
Ban  Francisco,  Cat. 

ILLINOIS  INDEPENDENT  TELE. 
PHONE  ASSOCIATION.— President,  Dr.  R. 
K.  Gordon,  El  Paso.  111.;  executive  secre- 
tary. Jay  Mitchell,  Springfield,  111. 

ILLINOIS  MALLEABLE  IRON  CO— 
1801-1835  Diver  sey  Pkwy..  Chicago.  111. 
Manufacturer  of  metal  castings,  conduit  fit- 
tings, etc.  Business  established  1884. 
President,  H.  E.  Bullock:  vice-president 
and  treasurer,  W.  J.  Akin;  secretary. 
Qeorge   J.   Reeling;    sales   manager,    J.   R. 

ILLINOIS  SMELTING  d\  REFINING  CO. 
—410  N.  Peoria  St..  Chicago,  III.  Manu- 
turer  of  lead  bars.  wire,  brass,  copper  and 
bronze,  sheets,  tubing  and  other  metal 
products. 

ILLINOIS  STAMPING  *  MFG.  CO — 542 
W.  Jackson  Blvd.,  Chicago.  III.  Manufac- 
turers of  metal  Stampings.  Partnership. 
F.  J.  Schylander  and  F.  A.  Dlener. 

ILLINOIS  STATE  ASSOCIATION  OF 
ELECTRICAL.  CONTRACTORS  AND 
DEALERS— President,  R.  W.  Poelma.  IS 
W.  Harrison  St.,  Chicago,  HI. 

ILLINOIS  STATE  ELECTRIC  ASSOCIA- 
TION,— President.  B.  J.  Denman,  Rock 
Island,  III.;  secretary -treasurer,  R.  V. 
Prather,  -Da Witt    Smith    Bldg.,    Springfield, 


ILLINOIS       STOKER       CO.— 


HI. 


Duncan;    vice-president.    W.    M.    Duncan; 


,  G.  D.  Dun< 


Main   office 
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W.  7th  St..  Alton.  111.  Branch  office.  Clevi 
land.  III.  Sales  representative.  Ernest  E. 
Lee  Co.,   115  S.   Dearborn  S'  ,  Chicago.   Ill, 

ILLINOIS  WIRE  a\  CABLE  CO.— Syca- 
more, III.  Manufacturer  of  weatherproof 
wire.  Business  established  1911.  President, 
George  E-  Dutton:  vice-president,  H.  V. 
Engh;  secretary  and  treasurer,  Arthur  A. 
Mueller;  general  sales  manager.  Frank  H. 
Freeman:   sales  manager,   Sam  J.  Reno. 

ILLUMINANT.— A  source  of  light,  nat- 
ural or  artificial  and  capable  of  providing 
Illumination.  In  the  case  of  artificial 
sources  it  consists  of  the  essential  elements 
of  the  source  necessary  to  produce  light, 
whereaa  'Tamp"  may  Include  support,  outer 
bousing  and   often   decoration. 

ILLUMINATED  BULLETIN  BOARDS— 
L*rw*  bulletin  boards  and  wall  signs  are 
usually  Illuminated  by  means  of  lamps  and 
reflectors  mounted  In  front  of  the  upper 
edge  of  the  board,  the  reflectors  being 
either  of  special  angle,  box  or  trough  type 
shaped  to  throw  the  light  uniformly  over 
the  surface.  Floodlight  projectors  are 
sometimes  used  for  large  boards  when 
they  can  be  placed  at  a  fair  distance. 
Small  boards  can  be  effectively  Illumi- 
nated from  behind  by  using  a  translucent 
glass  surface  for  the  board  or  putting  the 
announcement  or  design  on  a  translucent 
slide,  sheet  or  curtain  placed  directly 
of  a  clear  glass  front;  this  permits  ■ 
change  of  the  announcement  and  Is  muui 
used  In  theaters  and  depots.  (For  manufac- 
turers of  the  latter  type  see  Bulletin  and 
program  boards,  Internally  Illuminated.) 

ILLUMINATED  COLUMNS.— Ornamental 
columns  or  pedestals  made  of  opal  glass, 
alabaster  or  other  translucent  material,  and 
made  luminous  by  means  of  internal  lamps. 
They  are  usually  for  decorative  effect,  but 
occasionally  for  advertising  as  In  barber 
notes.  See  Barbers'  poles,  illuminated  and 
revolving. 

ILLUMINATED  DIAL  INSTRUMENTS 
AND  GAGES— To  facilitate  the  reading  Of 
switchboard  type  ammeters,  voltmeters, 
steam  gages  and  other  instruments,  tbe 
dial  Is  frequently  made  of  translucent  glass 
and  Illuminated  from  within  by  means  of 
one  or  more  small  Incandescent  lamps. 
With  clear  black  figures  and  a  black 
pointer  the  reading  can  be  seen  accurately 
from  a  considerable  distance.  This  scheme 
Is   used  especially  with   flush  type  Instru- 


ments  and   eliminates   the  need  of  a  pro- 
jecting  lamp    bracket   for    each    instrument 

ILLUMINATED  ELEVATOR  THRESH. 
OLD.— To  minimise  accidents  the  threshold 
of  an  elevator  should  be  more  Intensely 
Illuminated  than  the  rest  of  the  car  floor. 
One  wtfy  of  doing  this  la  by  means  of  a 
lamp  and  reflector  set  low  In  the  wall  of 
the  car  and  near  the  door  so  as  to  throw 
light  on  the  threshold.  Another  Is  by 
means  of  a  protected  lamp  set  within  the 
threshold,  which  has  openings  thus  ren- 
dered luminous.  (For  manufacturers,  see 
Elevator  safety  devices,  electric.) 

ILLUMINATED  PENCIL  OR  PEN— A 
novel  form  of  vest-pocket  flashlight  shaped 
like  and  no  larger  than  an  ordinary  foun- 
tain pen  or  pencil.  (For  manufacturers, 
see  Flashlights,  hand  and  pocket.) 

ILLUMINATED  STAIR  LANDING.— 
Many  accidents  on  stairways  occur  on 
reaching  a  landing,  due  to  inability 
to  discern  the  first  and  last  steps  of  a 
(light.  A  lamp  and  reflector  placed  In  a 
protected  recess  In  the  baseboard  at  the 
top  and  near  the  bottom  step  can  be  ar- 
ranged to  illuminate  the  landing  effec- 
tively and  thus  decrease  the  liability  of 
accidents.  This  scheme  Is  especially  use- 
ful In  railway  stations,  theater*  and  other 
publlo   buildings. 

ILLUMINATED  TRACING  BOARD.— A 
box  or  frame  with  smooth  translucent 
glass  top  and  containing  incandescent 
lamps  Is  used  to  facilitate  tracing  an 
Indistinct  drawing  or  print  by  illuminating 
It  from  below.  The  box  should  be  lined 
with  asbestos  or  otherwise  flreproofed. 

ILLUMINATING  ENGINEER.  —  One 
versed  In  the  principles  of  light  production 
and  utilization,  and  skilled  In  their  effective 
application;  a  master  of  the  science  and 
art  of  lighting;  an  expert  In  Illuminating 
engineering.  (See  Illuminating  engineering.) 

ILLUMINATING  ENGINEERING.— That 
branch  of  engineering  which  devotes  lleeii 
to  the  solution  of  lighting  problems  to  con- 
form to  the  physical,  physiological  am 
i  ay  etiological  requirements  Involved.  1 
leals  with  both  natural  and  artificial 
lighting,  but  principally  the  latter,  and 
■specially  with  the  design  of  lamps,  tamp 
accessories,  and  of  lighting  installations. 
In  common  with  other  branches  of  en- 
gineering It  lays  stress  on  efficiency,  but 
nearly  always  It  must  be  the  visual  or 
utilization  efficiency  and  not  merely  the 
physical  or  production  efficiency,  while  in 
some  cases  (as  in  esthetic  lighting)  the 
physical  efficiency  Is  greatly  subordinated 
to  the  efficacy  with  which  the  desired 
visual    and    mental    effects    are    produced. 

ILLUMINATING  ENGINEERING  SO- 
CIETY.—An  American  organization 
founded  in  1B08  "for  the  promotion  of  the 
science  and  art  of  Illumination."  Its  mem- 
bership now  aggregates  about  1200  and 
consists  of  Illuminating  engineers  (active 
members)  and  others  Interested  In  the  ob- 
jects of  the  society  (associate  members  and 
sustaining   members).     Formation   of   two 


lentlflc   principles   of  illumination   and   In 
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phases  (such  as  esthetic  lighting,  psycho- 
logical aspects  of  lighting,  etc.)  and  to 
the  widespread  promulgation  of  the  known 
principles  of  good  lighting.  In  the  fall 
of  1810  the  society  collaborated  with  the 
Johns     Hopkins     University     In     giving     a 
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'nglneerlng.   and  again   In 
Jointly  with  the 


the  fall  of   .   

University  of  Pennsylvania  In  giving 
similar  course  of  lectures  at  Philadelphia, 
each  of  whleb  was  largely  attended.  During 
the  recent  war  the  society,  through  spe- 
cial committees,  co-operated  with  several 
government  departments  In  the  solution  of 
Important  problems  In  military  and  naval 
lighting.  A  Factory  Lighting  Code  waa 
drafted  by  a  committee  of  the  society  and 
has  been  used  as  the  basis  of  state  regu- 
lations on  this  subject  In  seven  states.  A 
School  Lighting  Code  was  also  drawn  up 
and  a  Code  on  Automobile  Head  Ugh  ting. 
Each  of  these  has  been  used  as  the  baals 
for   legislation. 

Officers  for  1920-1921  are;  President, 
Gen.  George  H.  Harries,  Chicago,  III.;  Jun- 
ior past-presidents.  George  A.  Hoadley, 
Swarthmore,  Pa.;  Samuel  E.  Doane.  Cleve- 
land. Ohio;  vice-presidents.  William  J. 
Clark.  Mt.  Vernon.  N.  T.:  George  S.  Cramp- 
ton,  Philadelphia,  Pa.,  James  J.  Kirk.  Chl- 
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Mass..  Evan  J.  Edwards.  Cleveland. 
Ohio,  Preaton  S.  Millar,  New  York,  N.  Y.. 
Francis  E.  Cady,  Cleveland.  Ohio.  E.  C. 
Crittenden,  Washington.  D.  C,  Robert  B. 
Ely.  Bloomfleld,  N.  J.,  Adolph  Hertz,  New 
York.  N.  T.:  Walton  ForstaU,  Philadelphia, 
Pa.,  Frank  S.  Price.  Boston.  Mass.  The 
general  offices  of  the  Society  ars  at  29  West 
39th  St.,  New  York  City. 

The  Society  has  four  sections,  at  Boston. 
New  York.  Philadelphia  and  Chicago,  each 
or  which  meets  monthly  (except  during  the 
summer).  Besides  the  sections  a  recent 
provision  has  been  made  for  smaller 
branches  of  the  Society  known  as  chapters: 
the  first  having  been  recently  established 
at  San  Francisco,  the  second  at  Cleveland 
and  another  being  organised  at  Toronto. 
Canada.  An  annual  convention  Is  held 
usually  in  September  or  October  In  one  of 
some  ten  cities.  The  Society  publishes  the 
"Transactions  of  the  Illuminating  Engi- 
neering Society"  with  nine  Issues  a  year. 

Baaed  on  the  successful  work  of  the 
American  society,  similar  societies  have 
been    organized    In    England,   Germany  and 

ILLUMINATING  GLASSWARE.  —  See 
Qlaasware.  illuminating. 

ILLUMINATION— This  word  Is  used 
widely  In  the  general  sense  of  lighting, 
such  as  the  Illumination  of  a  building  exte- 
rior or  of  any  Interior  room  or  particular 
portion  thereof.  In  this  sense  it  does  not 
make  any  definite  distinction  between  the 
source  of  the  Illumination  and  the  resulting 
Illumination  produced. 


being  the  density  of  the  luminous  flux 
over  any  particular  surface,  or  the  flux  per 
unit  of  intercepting  area.  This  Is  based  on 
the  conception  of  light  as  a  flux  of  luminous 
energy  radiating  from  a  concentrated  or 
point  source.  In  popular  language.  lumi- 
nous flux  may  be  regarded  as  being  meas- 
ured by  the  number  of  rays  of  light 
emanating  from  the  source,  if  rays  of  light 
had  a  definite  unit  value,  such  as  la  com- 
monly held  true  of  lines  of  force  from  a 
magnet.  It  Is  obvious  that  a  powerful  light 
source  would  issue  a  very  large  number  of 
rays  and  that  Illumination  on  any  surface 
would  be  measured  by  the  number  of  unit 
rays  falling  upon  a  unit  area  of  the  sur- 
face. Since  there  la  no  such  thing  as  a 
unit  ray.  the  term  light  flux  or  luminous 
flux  la  used  to  represent  the  total  amount 
of  light  emitted  by  the  source  and  the 
lumen  Is  considered  to  be  the  unit  of  this 

Consequently  the  illumination  may  be 
measured  in  terms  of  the  number  of  lumens 
striking  unit  area  of  tbe  surface  Illumi- 
nated. The  most  common  unit  of  Illu- 
mination Is  the  foot-candle,  which  equals 
one  lumen  Incident  per  square  foot -of  sur- 
face. Another  unit  Is  the  lux  which  equals 
one  lumen  Incident  par  square  meter;  also 
the  phot,  which  equals  one  lumen  per 
square  centimeter.  The  mllllphot  equals 
0.001  phot,  equals  0.9E9  foot-candle.  Other 
relations  between  these  unite  are  u  fol- 
lows: one  root-candle  equals  1.076  mllll- 
phot, equals  10.7$  lux;  one  phot  equals 
10.000  lux.  equals  1,000  mllllphot. 

It  should  be  noted  that  Illumination  Is  the 
density  of  the  light  reaching  any  surface, 
but  that  this  Is  not  the  same  as  the  bright- 
ness of  the  surface.  Brightness  may  he 
stated  as  being  the  relative  brilliancy  of 
the  surface  as  It  appears  to  the  eye,  and 
this  Is  affected  by  Its  reflecting  power  and 
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Illumination  depends  on  the  angle  that 
the  Intercepting  surface  makes  with  the 
light  rays  It  Is  greatest  when  the  surface 
la  at  right  angles  tn  the  rays  and  least 
(practically  zero)  when  It  Is  parallel  to  the 
rays.  Also  see  Horizontal  Illumination; 
Vertical  Illumination. 

ILLUMINATOR.— Trade  name  for  light- 
ing unit  manufactured  by  I-orln  W.  Young. 
Inc.,  214  E.  40th  St.,  New  York,  N.  T. 
'  I LLUM INATORS,  MICROSCOPE.  —  To 
study  materials  under  a  microscope  the 
object  may  be  highly  Illuminated  by  aa 
e]eetriC  -Illuminator  specially  designed  for 
use  on  microscopes.  The  materials  often 
present  different  appearance  to  the  eye  un- 
der tight  coming  from  different  angles  and 
the  Illuminators  consequently  may  be  ad- 
justable to  obtain  these  various  angles.  In 
the  electrical  Industry  they  are  largely 
used  In  the  testlnc  or  research  laboratory 
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where  sections  of  materials,  such  as  metals, 
robber.  Insulating  materials.  vitreous 
enamels,  refractories  and  glass,  are  studied 
by    visual    observation    or    by    photomlcro- 

Manufacturers; 

Chicago  Surgical  ft  Electrical  Co.,  114-324 
W.   Superior  St.,  Chicago,  111. 

Hommel  ft  Co.,  Ludwig.  530-584  Fernando 
St.,  Pittsburgh,  Pa.     "Silverman." 

ILLUMINATORS,  OVEN.— A  protected 
lamp  for  illuminating  the  Interior  of  a  bak- 
ing or  other  oven.  It  permits  the  baker  to 
see  Just  how  the  baking  Is  proceeding  with- 
out opening  the  door  or  disturbing  tne  pans 
In  which  the  baking  Is  being  done.  Simi- 
larly, It  enables  the  contents  of  other  types 
of  ovens  to  be  examined  without  disturb- 
ance and  facilitates  the  titling  and  empty- 
ing of  the  oven. 

ILLUMINET Trade    name    for    lighting 

unit  manufactured  by  the  Art  Metal  Mfg. 
Co.,  Cleveland,  Ohio. 

ILUJMINOMETER A     term     commonly 

applied  to  portable  photometers  used  for 
measuring  Illumination  Intensities,  usually 
on  a  special  test  plate  placed  at  the  level 
where  the  Intensity  Is  to  be  determined. 
The  Instrument  may  be  entirely  self-con- 
tained or  require  one  or  a  few  accessories. 
(See  Photometers;  also  Foot -candle  meters.) 

ILLUSTRATOR.— Trade  name  for  stere- 
optlcona  manufactured  by  Williams.  Brown 
ft  Barle.  Inc.  SIS  Chestnut  St.,  Philadel- 
phia. Pa. 

I.  L.  R. — Trade  name  for  lead  produced 
by  the  Anaconda  Copper  Mining  Co.,  42 
Broadway,  New  York,  N.  T. 

IMCO.— Trade  name  for  Insulating  com- 
pounds, waxes,  paints  and  other  Insulating 
materials,  manufactured  by  the  Insulating 
Materials  Co.,  3133  Wesson  Ave.,  Detroit, 
Mich. 

IMICO-— Trade   name  for  mica  and  mica 

Eroducts  manufactured  by  the  International 
ilea  Co..  37th  ft  Brandywlne  Sts.,  Phila- 
delphia. Pa. 

IMMERSION  HEATERS.— A  type  of  elec- 
tric heater  with  the  heating  element  con- 


being  in  any  convenient  vessel.  See  Heat- 
ers, electric,  water  and  other  liquid,  mis- 
cellaneous; also  Warmers,  milk. 


ir  by  which  the  total  current 

must  be  multiplied  to  give  the  impressed 
e.  m.  f  or  It  Is  the  factor  by  which  the  im- 
pressed e.  rn.  f.  must  be  divided  to  give  the 
current.  The  symbol  for  impedance  is  Z; 
Z=VR*+(Xi— 5f.e)t.     See  Ohm's  law  for  a-c. 

IMPEDANCE.  CHARACTERISTIC.  OF 
TELEPHONE  AND  TELEGRAPH  LINES. 
—The  characteristic  Impedance  of  a  line  Is 
the  ratio  of  the  applied  e.  m.  f.  to  the  re- 
sulting steady-state  current  upon  a  line  of 
infinite  length  and  uniform  structure  or  of 
periodic  recurrent  structure.  When  the 
ratio  la  taken  at  the  point  where  the  e.  m.  f. 
Is  applied  this  Is  called  the  sendlng-end 
Impedance.  The  terms  line  Impedance, 
surge  Impedance,  Iterative  Impedance, 
sendlng-end  Impedance,  initial  sendlng-end 
Impedance,  final  sendlng-end  Impedance, 
natural  Impedance  and  free  Impedance  have 
all  been  more  or  leas  Indefinitely  and  In- 
discriminately used  as  synonyms  of  what 
Is     here     defined     aa     "characteristic     lm- 

IMPEDANCE  COIL.— A  name  sometimes 
given  to  a,  reactance  coil  or  choke  coll.  See 
Colls,  choke;  Colls,  reactance:  Reactors. 
power  limiting. 

IMPEDANCE  DROP. —  The  impedance 
drop  In  a-c  circuits  corresponds  to  the 
resistance  drop  In  d-c.  circuits.  It  Is  the 
product  of  the  effective  current  in  the  cir- 
cuit by  the  Impedance  of  the  circuit. 

IMPEDANCE,  MUTUAL.— The  mutual 
Impedance  for  single -frequency  alternating 
currents  under  any  given  condition,  be- 
tween a  pair  of  terminals  and  a  second 
Pair  of  terminals  In  a  network.  Is  the  nega- 
tive ratio  of  the  e.  m.  f.  produced  between 
either  pair  of  terminals  on  open  circuit  to 
t  flowing  between  the  other  pair 


ratio  of  the  e.  m.  f.  applied  across  the  ter- 
minals to  the  entering  current. 

IMPEDANCE,  SENDI  NQ-ENO.  —  The 
sendlng-end  Impedance  of  a  telephone  or 
telegraph  line  Is  the  ratio  of  the  applied 
e.  m.  f.  to  the  resulting  steady-state  cur- 
rent at  the  point  where  the  e.  m.  f.  is  ap- 
plied. 

IMPEDANCE,  SYNCHRONOUS.  —  The 
square  root  of  the  sum  of  the  squares  of 
the  effective  resistance  and  the  synchronous 
reactance  of  armatures  of  synchronous  ma- 
chines. It  Is  used  In  calculating  the  volt- 
age regulation  of  a-c.  generators  and  the 
performance  of  synchronous  motors.  It  la 
preferably  measured  by  taking,  at  any 
given  excitation,  the  difference  between  the 
no-load  saturation  curve  and  the  full-load 
saturation  curve  at  aero  power-factor. 
This  difference  in  volts  divided  by  the  full- 
load  amperes  gives  the  synchronous  Im- 
pedance in  ohms  corresponding  to  the 
given  excitation. 

IMPERIAL.— Trade  name  for  locomotive 
headlights,  flood  light  projectors  and  re- 
flectors manufactured  by  the  Crouse-Hinds 
Co..  Wolf  A  Tth  North  Sts.,  Syracuse.  N.  Y. 

IMPERIAI Trade  name  for  black  elec- 
trical slate,  used  for  switch  bases,  panel- 
boards  and  switchboards,  produced  by  the 
Davis  Slate  ft  Mfg.  Co..  010-818  E.  40th  St., 
Chicago,   III. 

IMPERIAL.  — Trade  name  for  piston 
packing  manufactured  by  the  Boston  Belt- 
ing Co..  80  Elmwood  St.,  Boston.  Mass. 

IMPERIAL.— Trade  name  for  Insulated 
wire  manufactured  by  the  Crescent  Insu- 
lated Wire  A  Cable  Co..  Olden  ft  Taylor 
Sts..  Trenton,  N.  J. 

IMPERIAI Trade  name  for  oxy-acety- 

lene.  oxy- hydrogen  and  lead  burning  ap- 
paratus; name  plates;  portable  lamps  and 
lamp  shades,  manufactured  by  the  Imperial 
Brass  Mfg.  Co.,  1200  W.  Harrison  St.,  Chl- 

1MPERIAL. — Trade  name  for  motors  and 
generators  manufactured  by  the  Imperial 
Electric  Co.,  Akron.  Ohio. 

IMPERIAL,— Trade  name  for  motor- 
driven  air  com  pre  Mors  and  tie  tamping 
bars  manufactured  by  the  Ingersoll-Rand 
Co..  11  Broadway,  New  York,  N.  Y. 

IMPERIAI Trade  name  for  commutator 

stones  manufactured  by  the  Mar  tin  dale 
Electric  Co..  11737  Detroit  Ave.,  Cleveland. 
Ohio. 

IMPERIAL.— Trade  name  for  electric 
scales  manufactured  by  the  Pelouze  Mfg. 
Co..  232  E.  Ohio  St.,  Chicago.  Hi. 

IMPERIAL— Trade  name  for  d-C.  current 
relays  manufactured  by  the  Roller-Smith 
Co..  233  Broadway,  New  York,  N.  Y. 

IMPERIAL  BRASS  MFG.  CO.,  THE.— 
Chicago,  111.  Manufacturer  of  portable 
lamps,  lamp  shades,  oxy  acetylene,  oxy- 
hydrogen  and  lead  burning  apparatus. 
Main  office.  1200  W.  Harrison  St..  Chicago, 
Til.  Branch  offices.  1478  Broadway,  New 
York,   N.   Y.i   Monadnock  Bldg.,   San  Pran- 

IMPERIAL  ELECTRIC  CO.,  THE.— 
'Akron.  Ohio.     Manufacturer  of  motors  and 

generators.  Branch  office.  168  Broadway, 
New  York,  N.  Y. 

IMPERIAL  GLASS  CO.— Bella  Ire.  Ohio. 
Manufacturer  of  Illuminating  glassware. 

IMPERIAL  PACKING  CORP.— 131  Green- 
wich St..  New  York,  N.  Y.  Manufacturer 
of   packings    for    cylinders,    pistons,   valves. 


.  .  Robert  W.  Purdy:  secretary,  E, 
H.  Bond;  general  manager,  H.  Cypher; 
sales  manager,  C.  R.  Kit  a  Maurice. 

IMPERIAL  PORCELAIN  WORKS.— 
Trenton.   N.  J.     Manufacturer  of  electrical 

IMPERVIOUS  METAL  CORP.— 421  Wood 
St..  Pittsburgh,  Pa.  Manufacturer  of 
enamels,  lacquers  and  Insulating  varnishes. 
Business  established  1912.  President. 
Charles  E.  Pope:  vice-president  and  treas- 
urer, Adam  R.  Daum;  secretary,  Hugh 
Prentice:  sales  manager,  Frank  G.  Moller. 
Factory,  Rochester.  Pa. 

IMPREGNATING  APPARATUS.— Mate- 
rials which  must  give  high  Insulation,  but 
are  not  of  themselves  good  insulators. 
either  from  a  tendency  to  absorb  moisture 
or  other  reasons,  are  made  to  meet  rigid 
insulation  requirements  by  impregnation 
with  insulating  compounds.  Armature. 
field  and  transformer  colls.  Insulating  pins. 
paper,  fiber,  cables,  etc..  are  subjected  " 
this  treatment.    The  simplest  method  is 


lethod  Is  somewhat  Improved  If  the  drying 
Is  done  in  a  vacuum;  however,  for  thorough 
Impregnation  more  complex  systems  are 
used.  They  usually  consist  of  two  heated 
tanks  and  a  pumping  system:  one  tank 
contains  the  Impregnating  liquid,  the  other 
Is  for  drying  and  Impregnating.  The  work 
is  placed  In  the  latter  tank  and  thoroughly 
dried  In  a  vacuum.  The  vacuum  is  still 
maintained  while  sufficient  liquid  is  sucked 
Into  the  tank  to  completely  cover  the  work. 
Then  the  vacuum  pump  Is  reversed,  creat- 
ing a  pressure  upon  the  liquid.  Although 
the  dried  material  will  readily  absorb  the 
liquid,  this  pressure  forces  it  into  every 
pore  and  gives  the  material  an  Insulation 
of  more  dependable  quality. 

Manufacturers: 

Buffalo  Foundry  ft  Machine  Co..  1B41 
Fillmore  Ave.,  Buffalo,  N.  Y.  "Buflo- 
vak." 

Canadian  General  Electric  Co.,  L-td..  212 
King  St.,  W„  Toronto.  Ont.,  Can. 

Devine  Co..  J.  P.,  1372  Clinton  St.,  Buf- 
falo, N.  Y. 

Hubbard's  Sons.  Norman.  2S6-287  Water 
St..  Brooklyn,  N.  Y. 

Stokes  Machine  Co.,  F.  J.,  17th  ft  Cam- 
bral  Sts..  Philadelphia,  Pa. 

WESTrNGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.   pages  1395-1402.) 

IMPREGNATING  COMPOUNDS.  —  See 
Compounds,  Impregnating. 

IMPRESSED  ELECTROMOTIVE  FORCE. 
—The  e.  m.  f.  applied  to  a  circuit  to  create 
a  current  flow.  This  Is  distinguished  from 
any  other  e.  m.  f„  such  as  a  counter  e.  m.  f. 
that  may  be  present  In  the  circuit  due  to 
Induction,  either  self  or  from  outside  In- 
fluences. 

IMPROVED.— Trade  name  for  armature 
coll  forming  machine  manufactured  by  the 
Armature  Coll  Equipment  »..  3203  Scran - 
ton  Rd.,  Cleveland.  Ohio.   * 

IMPROVED.— Trade  name  for  motor- 
driven  blowers  manufactured  by  the  Im- 
proved Appliance  Co.,  413  Kent  Ave.,  ■ 
Brooklyn,  N.  Y. 

IMPROVED— Trade  name  for  copper 
cable  type  of  lightning  rod  made  by  Moore 
Bros.  Lightning  Rod  Co.,  Maryville,  Mo. 

IMPROVED  APPLIANCE  CO. — 113  Kent 
Ave..  Brooklyn,  N.  Y.  Manufacturer  oC 
motor-driven  blowers.  President,  Henry  L 
Doherty;  vice-president,  Frank  W.  Frue- 
auff ;  secretary,  George  A.  Nelson:  Sales 
manager,  Gilbert  C.  Shad  well. 

IMPROVED  500.— Trade  name  for  strain 
Insulators  manufactured  by  J.  H.  Parker 
ft  Son,  Parkersburg,  W.  Va. 

IMPROVED  OHIO.— Trade  name  for  die 
stocks  made  by  the  Borden  Co..  Warren, 
Ohio. 

IMPROVED  WILLIS—- Trade  name  for 
plant  meter  manufactured  by  James  L. 
Robertson  ft  Sons.  78-80  Murray  St..  New 
York,  N.  Y. 

IMPULSE.— An  Impulse  la  a  sudden  brief 
change  In  current  flow.  It  Is  used  most 
largely  In  automatic  telephony  to  operate 
switches.  It  may  consist  of  a  break  and  a 
make,  or  It  may  be  a  make  and  a  break 
(the  latter  Is  called  a  "pulsation").  Speed 
and  Impulse  ratio  fix  the  ability  of  Impulses  m 
to  do  work.  They  define  the  Impulse.  The 
speed  varies  from  S  to  12  per  second  at  the 
subscriber's  calling  device;  14  Impulses  per 
second  are  used  for  testing  switches. 
While  hunting  an  Idle  trunk,  a  switch  may 
make  from  20  to  80  impulses  per  second, 
depending  on  the  type  of  switch  and  Its 
adjustment. 

Very  often  a  preliminary  impulse  or  an 
unintentional  Impulse  Is  made  Just  before 
the  subscriber  dials  the  call  number.-  It  Is 
thought  to  be  caused  by  the  subscriber 
fumbling  the  hook  while  removing  the  re- 
ceiver. Another  term  used  In  referring  to 
Impulses  Is  "Impulse  ratio."  This  Is  the 
ratio  between   the  length  of  time  that  the 

of  the  Impulse  (break  to  break,  or  make 
to  make).  In  the  case  of  "make"  impulses 
(pulsations)  the  ratio  Is  the  time  of  current 
flow  to  total  period. 

Impulses  are  occasionally  used  for  oper- 
ating control  equipment,  especially  for 
operating  remotely  located  lighting  circuits. 
Their  use  has  also  been  proposed  for  con- 
trolling two-rate  meters  before  and  after 
the  peak-load  period,  but  seldom  applied  In 
actual  practice. 
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IMPULSE  SPRINGS.  —  Any  pair  of 
springs  In  electrical  apparatus  which  make 
or  repeat  electrical  Impulses,  usually  In  an 
automatic   telephone   ay  stem.     See   Calling 

IMPULSE  TANK  CO.— 2820  N.  Spring 
Ave..  St.  Lou  1b.  Mo.  Manufacturer  of 
pneumatic  paint  spraying  brushes.  William 
C.  Carter,  proprietor. 

INCANDESCENCE,  —  Incandescence  Is 
that  process  of  light  production  classed  as 
high -temperature  radiation.  In  which  a 
solid  or  liquid  produces  light  without  alter- 
ing Its  chemical  nature  In  the  process. 
Electric  Incandescence  Is  the  glowing  of  a 
body  when  heated  to  a  high  "white  hot" 
temperature  by  an  electric  current  passing 
through  It.  it  is  generally  produced  by 
passing  a  current  of  high  Intensity  through 
a  conductor  having  a  relatively  high  re- 
sistance. Its  widest  application  Is  In  the 
Incandescent  lamp;  see  Lamps.  Incan- 
descent. 

INCANDESCENT  LAMPS— See  Lamps. 
incandescent  (ten  types). 

INCANDESCENT  SUPPLY  CO— 63!  Lib- 
erty Ave.,  Pittsburgh,  Pa.  Manufacturer 
of  lighting  fixtures* 

INCLINATION  OF  MAGNETIC  NEEDLE. 
—A  magnetic  needle  or  compass.  If  free  to 
turn  about  a  horizontal  axis,  will  turn  bo 
that  the  needle  makes  an  angle  with  the 
horizontal  plane.  This  angle  la  called  the 
angle  of  dip,  and  Is  different  In  different 
latitudes.  In  the  northern  hemisphere  the 
north-seeking  pole  Is  depressed  and  In  the 
southern  hemisphere  ft  Is  the  south-seeking 
pole.    At  the  equator  the  dip  is  lero. 

INCLINATORS.  CARBOY.— See  Carboy 
rockers  or  Inellnators. 

INCO. — Trade  name  for  nickel  anodes. 
Cathodes,  sheets,  etc,  manufactured  by  the 
International  Nickel  Co.,  43  Exchange  Pl„ 
New  York,  N.  Y. 

INCO  INSULITE. — Trade  name  for  Insu- 
lating asphalt,  baking  Japans,  compounds, 
painta,  varnishes  and  other  Insulating  ma- 
terials manufactured  by  the  InternationHl 
Paint  Corp.,  916  Olive  St..  St.  Louis,  Mo. 

INCO  PRODUCTS. —  Trade  name  for 
graphite.  Japans  and  protective  paints 
manufactured  by  the  International  Paint 
Corp.,  916  Olive  St.,  St.  Louis,  Mo. 

INCOMPARABLE.— Trade  name  for  sol' 
dering  fluid  manufactured  by  the  Reade 
Mfg.  Co.,  135  Hoboken  St.,  Jersey  City. 
N.  J. 

INCUBATORS,  BACTERIOLOGICAL, 

ELECTRIC— These  devices  are  electrically 
heated   cabinets    or   ovens   accurately    con- 
trolled  by  thermostats.     They  are  used   bj 
physicians.  In  special  culture  tests,  such  as 
blood  tests.  In  bacteriological  research,  f 
In  milk  and  other  tests  of  food  produ< 
The   larger  laboratory   types   are    gener< 
large  ovens  provided  with  trays  or  shpl 
for  holding  the  tubes,  vessels,  flasks, 
containing  thr    — *■■'       -     -■--   ---- 
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Bets  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 

Chicago  Surgical  &  Electrical  Co.,  311-.124 
W.  Superior  St.,  Chicago,  III. 

Electrical  Automatic  Appliance  Co.,  The. 
1749-61    Arapahoe   SI..    Denver,   Colo. 

Hospital  Supply  Co.,  The.  157  E.  23rd  St., 
New  York,  N.  Y.    "Walters. " 

Thermo  Electric  Instrument  Co.,  The,  8 
Johnson   St.,   Newark,  N.  J.     "Freas," 

Wahmann  Mfg.  Co.,  Qeorge  H..  530  W. 
Baltimore  St..  Baltimore,  Md. 

INCUBATORS.     INFANT,     ELECTRIC 

These  incubators,  used  largely  in  maternity 
hospitals,  have  been  the  means  of  saving 
the  lives  of  thousands  of  prematurely  born, 
feeble  and  poorly  nourished  Infants.  The 
delicate  care  required  for  such  an  infant 
can  only  be  obtained  In  a  very  accurate!; 
controlled  device,  such  as  these  electrli 
Incubators.  They  consist  essentially  of  e 
heated  cabinet,  the  temperature  being  con- 
trolled automatically  and  accurately  by  t 
thermostatic  heating  element  control,  «nc 
are  provided  with  a  device  for  constantly 
supplying  fresh  air  of  a  predetermined 
moisture  content  also  under  automatic  con- 
trol. 

Manufacturers; 

Beti  Co..  Frank  8.,  Hoffman  St.,  Ham 
mond.  Ind. 

Chicago  Surgical  &  Electrical  Co..  314-324 
W.  Superior  St.,  Chicago.  III. 


Hospital  Supply  Co.,  The,  167  E.  2Srd  St., 
New  York.  N.  Y.    "Watlers." 

INCUBATORS,  POULTRY,  ELECTRIC— 
There  ore  two  general  types  of  electric  In- 
cubators commonly  used,  the  lamp  and  the 
res  I  stance -heating -element  types.  The  in- 
cubators consist  of  a  tray  Inclosed  in  n 
heat -In  Bursting  box.  the  eggs  being  placed 
on  the  tray  and  kept  at  a  uniform  tempera- 
lure  by  a  thermostatic  control.     The  larger 

capable  of  holding  from  100  to  600  eggs, 
and  are  used  chiefly  in  hatcheries.  Smaller 
incubators  holding  from  60  to  100  eggs  are 
made  largely  for  use  by  farmers  or  small- 
scale  poultry  raisers.  These  are  portable 
and  may  be  placed  anywhere  on  the  farm 
where  It  Is  convenient.  By  relieving  the 
hens  Of  hatching  the  eggs  they  conserve 
their  energy  for  greater  egg  production. 

Manufacturers: 

AUTOMATIC  ELECTRIC  HEATER  CO-, 
Warren,  Pa.     "Sepco." 

Cyphers  Incubator  Co.,  Buffalo,  N.  Y. 
"Electro  bater." 

Electric  Controller  Co..  Central  Ave.  & 
10th    St.,    Indianapolis,    Ind.       "Loctro- 
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Liberty  Mfg.  Co. 
Ave.,  New  Orleans,  ■_*. 

Lo-Glo  Electric  Incubator  Co.,  Inc.,  78 
Greenwich  St.,  New  York,  N.  Y.  '■Lo- 
Glo." 

Oakes  Mfg.  Co..  The,  Tipton,  Ind. 
"Oskes  Electric  Hen." 

Petaluma  Electric  Mfg.  Co.,  2-4  E.  Wash- 
ington St..  Petaluma,  Cal. 

Reliable  Incubator  A  Brooder  Co.,  Quln- 
cy,  HI.    ■•Reliable." 

INDEPENDENCE.— Trade  name  for  pol- 
thlnsj  wheels  manufactured  by  the  Eastern 

_-ed  by  the  Lun- 
kenheimer  Co.,  Cincinnati.   Ohio. 

INDEPENDENT  LAMP  A  WIRE  CO.— 
1737  Broadway,  New  York.  N.  Y.  Manu- 
facturer of  incandescent  lamps  and  wlro. 
Business  established  1908.  President  Nathan 
Hofhelmer;  vice-presidents.  Lester  Hof- 
helmer.  R.  K.  Dana.  A.  J.  Llebman;  sec- 
retary. R.  B.  Dana;  treasurer,  R.  K.  Dana. 

INDEPENDENT  LAMP  MANUFACTUR- 
ERS' ASSOCIATION.— President.  Nicholas 
Fabian,  Continental  Lamp  Works.  New 
York  City:  secretary.  Charles  B.  Levy, 
American  Auto  Lamp  Co.,  New  York  City. 

INDEPENDENT  PNEUMATIC  TOOL 
CO.— Chicago.  111.  Manufacturer  of  elec- 
tric drills  and  grinders.  Business  estab- 
lished 1906.  President  and  general  man- 
ager, John  D.  Hurley;  vice-president  and 
sales  manager.  Ralph  S.  Cooper;  secretary. 
F.  W.  Buchanan;  treasurer,  E.  G.  Gustaf- 
son.  Main  office.  600  W.  Jackson  Blvd., 
Chicago,  111.  Factory,  Aurora.  III.  Branch 
offices  and  warehouses,  1483  Broadway, 
New  York.  N.  Y.;  61  Fremont  St.,  San 
Francisco.  Cal.;  1721  Jefferson  Counly  Bank 
BMg..  Birmingham,  Ala.;  718  Bessemer 
Bldg..  Pittsburgh.  Pa.:  65  Garfield  Bldg., 
lifttrolt.  Mlr-lL. ;  1103  Citizens  ISldx-.  Cleve- 
land, Ohio;  811  Denckta  Bldg.,  Philadelphiaf 
Pa.;  1230  Little  Bldg.,  Boston.  Mass.;  334 
St.  James  St..  Montreal.  Que..  Can.;  -Ill 
Olive  St..  St.  Louis.  Mo.  District  office.  32 
Front  St.,  W„  Toronto.  Ont.,  Can. 

INDEPENDENT  REFINING  CO.  — Oil 
City.  Pa.  Manufacturer  of  lubricating  oils. 
Business  established  1880. 

INDEPENDENT  TELEPHONE  ASSO- 
CIATION OF  CALIFORNIA.— President.  A. 
Wardman  Whlttler;  secretary -treasurer,  E. 
Erwln,  Pomona.  Cal. 

INDEPENDENT  TELEPHONE  ASSO- 
CIATION OF  OKLAHOMA.— President,  A. 
Gordon,  Mangum.  Okla.;  secretary -treas- 
urer. M.  M.  Fllckinger,  Kingfisher,  Okla. 

INDESTRUCTIBLE.— Trade  name  for  In- 
Crank  &  Carrier  Mfg.  Co..  109  W.  Water 
St..   Elmlra.  N.  Y. 

INDESTRUCTIBLE.— Trade  nnme  for 
electric  signs  manufactured  by  the  Inde- 
structible Sign  Co.,  23214  N.  High  St.,  Co- 
lumbus. Ohio. 

INDESTRUCTIBLE.— Trade  name  for 
tool  handles  manufactured  by  the  J.  L. 
Osgood  Tool  Co.,  46  Pearl  St..  Buffalo, 
N.  Y. 

INDESTRUCTIBLE  SIGN  CO.,  THE— 
ISSU   N    High   St..  Columbus.   Ohio.     Manu- 

Ilshcd  1912.  President  and  general  manager. 
C.  A.  Divine:  vice-president.  J.  J.  Divine: 
sLcretary  and  treasurer,  F.  B.  Moore;  sales 


Factory,  Mlch- 


manager,   L.  H.   O'C 

Igan  City,  Ind. 

INDIAN.— Trade  name  for  nail  pullers 
and  glass  cutters  manufactured  by  the 
Smith  &  Hcmenway  Co.,  Inc..  Irvington, 
N.  J. 

INDIAN  REFINING  CO — 244  Madison 
Ave..  New  York,  N.  Y.  Producer  of  lubri- 
cating oils  and  greases. 

DIANA.— Trade     name     for    household 
ufaclured     by     the 


underground  conduit.     Main   office.   401 

W.  Main  St.,  Louisville,  Ky.  Branch  office. 
Bogalusa,  La.  Plants,  Manvllle.  N.  J.: 
Paterson.  N.  J.;  Rome,  N.  Y.:  Toledo,  Ohio; 
Indianapolis.  Ind.;  Bloomington.  Ind.;  Rus- 
sell. Ky.:  Marlon.  111.;  Kansas  City.  Mo.: 
Springfield.  Mo.:  Hugo,  Okla.:  Shreveport, 
La.;  Derldder.  La.:  Bogalusa,  La.;  Bruns- 
wick. Ga.;  Trenton,  Ont.,  Can. 

INDIANA  ELECTRIC  LIGHT  ASSOCIA- 
TION.—Secretary,  Thomas  Donohue, '  La- 
fayette, Ind. 

INDIANA  FAN  CO.— 40  E.  South  St.. 
Indianapolis,  Ind.  Manufacturer  of  venti- 
lating fans.  Business  established  1895. 
President.  J.  B.  Dill;  secretary  and  treas- 
urer, H.  D.  Hamilton. 

INDIANA  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President,  Henry  A.  Barn- 
hart.  Rochester,  Bid.;  secretary,  F.  O. 
Cuppy.   Lafayette,  Ind. 

INDIANA  LEATHER  STAMPING  CO.- 
Wllllamsport,  Pa.  Manufacturer  of  leather 
nail  heads  and  washers. 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.— Jonesboro,  Ind.  Manufacturer 
of  Insulated  wires  and  cables.  Business 
established   1890.      President,   A.    F.    Relber- 


_  jaldent 

rMberlln 


N. 


:.  H.  Mil- 


Chicago,  111.  Sales  representative,  Thomas 
&  Betts  Co..  6S  Vesey  St.,  New  York, 
N.  Y. 

INDIANA  STATE  ELECTRICAL  CON- 
TRACTORS' ASSOCIATION.  —  Secretary, 
George    Skiiiman,    Indianapolis.   Ind. 

INDIANA  STEEL  4  WIRE  CO.— Muti- 
ele.  Ind.  Manufacturer  of  telephone  and 
telegraph  wire,  strand  and  rail  bonds. 
Secretary  and  general  manager,  13.  F.  Kl;- 
selman:  sales  manager.  Robert  Miller. 

INDIANA  STEEL  PRODUCTS  CO— Val- 
paraiso. Ind.  Manufacturer  of  permanent 
magnets.  President,  H.  It.  Curran:  vice- 
president,  J.  Lowenstlne;  secretary  and 
treasurer.  Man  del  Lowenstlne.  Main  of- 
fice and  factory,  Valparaiso,  Ind.  Branch 
office.    127    N.    Peoria   St..    Chicago,    III. 

INDIANAPOLIS.— Trade  name  for  por- 
table electric  welders  manufactured  by 
the  Indianapolis  Switch  *  Frog  Co.. 
Springfield,  Ohio. 

INDIANAPOLIS  MFG.  CO.— 1030  E.  Pratt 
St.,  Indianapolis,  Ind.  Manufacturer  of 
wood  separators  for  storage  batteries. 
Business  established  1913.  President  and 
treasurer,  H.  W.  Nordyke:  vice-president. 
J.  E.  Norrls;  secretary.  G.  Norrls. 

INDIANAPOLIS  SWITCH  &  FROG  CO.— 
Springfield.  Ohio.  Manufacturer  of  electric 
railway  track  equipment. 

INDICATED  HORSEPOWER.— The  In- 
dicated horsepower  of  a  steam  engine  la.  a 
measure  of  the  power  developed  within  the 
cylinder.  It  is  Calculated  from  indicator 
cards  which  show  the  steam  pressure 
variations  within   the   cylinder.     See   Indl- 

INDICATOR,     CALL,     TELEPHONE.— A 
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which  an  automatic  subscriber  desires.  It 
enables  the  subscriber  In  a  mixed  system 
(automatic  and  manual)  to  dial  all  num- 
bers  regardless  of  whether   they  are   on   a 

it  unnecessary   to  give   a  number   orally. 

INDICATORS,  ELEVATOR  FLOOR 
LEVEL,  ELECTRIC— In  a  panel  on  the 
main  floor  are  set  glass  hulls'  eyes,  one  for 
each  floor,  behind  each  of  which  Is  a  min- 
iature incandescent  lamp.  Each  vertical 
row  of  lamps  represents  an  elevator  whose 
number  appears  at  the  top.  As  the  car 
moves  from  floor  to  floor  the  proper  lamp 
in  the  row  flashes  to  show  constantly  the 
location  of  the  car.  A  contact -maker  for 
each  car  makes  and  breaks  the  circuit  of 
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E  M  F  ELECTRICAL  YEAR  BOOK 


INDUCTANCE 


each  lamp  as  the  car  moves.  This  type  ofi 
Indicator  la  a  great  aid  to  the  starter  as 
it  enables  him  to  see  how  all  the  cars 
in  a  bank  are  distributed  and  permits  him 
to  dispatch  the  cars  more  effectively.  It 
may  be  located  at  any  suitable  point  and 
Is  not  subject  to  the  limitations  of  me- 
chanical Indicators. 

Manufacturers; 

Elevator   Signal   Co.,    166   West    St.,    New 
York,    N.    T. 

Elevator    Supplies   Co..   Inc.,    1515  Willow 
Ave.,  Hoboken,  N.  J. 

INDICATORS,  ENGINE—  To  obtain  a 
record  o(  the  variation  of  the  steam  pres- 
sure In  a  steam  engine  cylinder  a  graphic 
pressure  chart  Is  made  by  means  of  a 
a  team  engine  indicator.  This  Instrument 
consists  of  a  small  piston  to  which  a 
pencil  is  attached.  This  piston  Is  con- 
nected by  piping  to  a  cock  in  the  engine 
cylinder  so  that  it  moves  vertically  up  and 
down  against  a  spring,  the  movement  be- 
ing proportional  to  the  pressure  of  the 
steam  in  the  cylinder.  The  paper  upon 
which  the  record,  called  an  indicator  dia- 
gram, is  drawn  la  wrapped  around  a  small 
drum  or  cylinder.  This  drum  rotates  about 
its  ails,  the  rotation  being  produced  by 
a  reducing  motion  attached  to  the  engine 
croasheail.  When  the  engine  is  running  the 
pencil  moves  up  and  down  with  the  steam 
pressure  at  the  same  time  that  the  drum 
rotates  with  the  movement  of  the  cross- 
head.  The  result  Is  that  the  pencil  traces 
a  curve  which  represents  the  varying  steam 
pressure  at  every  point  In  the  engine 
stroke  and  whose  area  Is  proportional  to 
the  horsepower  developed  In  the  engine 
cylinder.  The  power  so  determined  is  called 
the  Indicated  horsepower  of  the  engine 
and  is  greater  than  the  brake  horsepower, 
which  is  the  useful  power  available  at  the 
pulley  or  engine  shaft.  The  shape  of  the 
Indicator  diagram"  enables  the  engineer  to 
make  a  careful  study  of  the  valve  setting 
end  other  factors  affecting  the 
of  the  steam  end  of  the  engine. 

Manufacturers: 


Bacharach  Industrial  Instrument  Co., 
7000-6   Bennett    St..    Pittsburgh.   Pa. 

Crosby  Steam  Gage  &  Valve  Co..  Bos- 
ton.    Mass.      ("Sargent"    electrical    at- 

Robertson  &  Sons,  James  L..  18-80  Mur- 
ray St.,  New  York,  N.  Y.      "Robertson- 
Thompson." 
Tecla,   Co.,    Inc.,    Detroit,    Mich. 
Trill  Indicator  Co.,  The,  Corry.  IU 
INDICATORS,      EXCESS      DEMAND.  — 
These  devices  are  used   Instead  of  a  meter 
In   small    installations  where   electric   serv- 
ice Is  supplied  on  a  flat-rate  system  based 

mand  specified  in  the  service  contract.    For 
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dispensed  with  by  charging  a  definite  flat 
rale  monthly  regardless  of  the  actual  totr' 
energy  consumption,  provided  that  the  dt 
mand  does  not  exceed  that  specified.  To 
prevent  exceeding  this  demand  an  Indi- 
ra tor  Is  Installed.  This  usually  consist; 
of  a  solenoid  In  series  with  the  load  and 
provided  with  a  plunger  that  Is  drawr  "~ 
when  the  demand  is  greater  than  the 
scribed  amount,  thus  actuating  a  swltc_.  .. 
open  the  circuit  momentarily,  upon  which 
the  plunger  drops  back.  If  the  excess  de- 
mand continues,  the  plunger  ts  Intermit- 
tently actuated  and  the  lights  rapidly 
flickered.  To  stop  this  annoying  blinking 
the  customer  must  reduce  his  demand  tc 
the  proper  amount.  These  devices  are 
given  various  names,  such  as  current 
limit  er,  excess  indicator  and  sometime! 
(but  erroneously)  demand  Indicator.  Ai 
indicating  watt- meter  is  the  only  Instru- 
ment that  actually  Indicates  the  demand 
at  any  Instant.  A  demand  meter  shows  tlu 
maximum  demand  reached  In  any  period 
for  these  see  Meters,   demand. 

Manufacturers: 

Betts  A  Betts  Corp.,  Ell  W,  42nd  St. 
New  Tork.  N.  Y.      "B  &  B." 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y 
"Pittsburgh." 


)  the  rudder  stock  o 
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indicate  In  the  different  navigating 

throughout  the  ship,  the  angle  that  the 
rudder  makes  with  the  hull,  either  port 
or  starboard.  There  are  also  other  Indi- 
cators used  for  marine  services,  such  as 
stack -temperature  indicators,  consisting  of 
a  system  of  pyrometers  placed  In  the 
smokestack  or  stacks  and  giving  a  con- 
tinuous Indication  of  the  stack  temperature. 
There  are  also  shaft-speed  Indicators,  con- 
sisting of  some  form  of  a  generator  di- 
rectly geared  to  the  main  engine  or  pro- 
peller shafts  and  wired  to  Indicators  lo- 
cated In  the  navigating  stations  of  the 
ship.  These  are  of  importance  in  maneu- 
vering of  the  vessel  while  in  fleet  forma- 
tion and  when  passing  through  narrow 
channels,  harbor  entrances,  etc. 

Manufacturers: 

American  Speed  Indicator  Co.,   The,  New 
London,  Conn.     "Kenney." 

INDICATORS,  LIGHTNING.— Lightning 
Indicators  are  small  Instruments  connected 
In  the  ground  connection  of  lightning  pro- 
tective apparatus.  They  indicate  when  a 
discharge  to  ground  has  occurred.  One 
form  Is  a  compact  instrument  soldered  Into 
the  ground  line,  and  having  an  indicating 
needle  that  is  normally  at  xero  but  swings 
over  to  one  side  after  a  discharge  has 
passed.  It  also  provides  a  means  of  test- 
ing to  determine  the  condition  of  the  pro- 
tective apparatus.  Another  is  a  paper  or 
other  fabric  film  that  Bhows  charring  after 
a  discharge  has  passed.  These  indicators 
are  of  value  when  studying  the  extent  of 
lightning  disturbances  tijat  must  be 
guarded  against  and  also  In 
whsther  the  prOt^"""""  J" " —  '" 
functioning. 

Manufacturer: 

Bajor. 
4051 

INDICATORS,  OPERATION  AND  MIS- 
CELLANEOUS.—These  are  electric  Indi- 
cators showing  when  machinery  or  ap- 
paratus Is  In  operation  by  means  of  a 
special  signal,  such  as  lighting  of  a  lamp, 
ringing  a  bell  or  putting  a  manual  signal 
in  position.  In  case  of  a  mo  tor -driven 
machine  the  indicator  circuit  Is  connected 
across  the  motor  circuit,  so  that  when  the 
motor  Is  started  the  indicator  circuit  Is 
excited  and  the  signal  Is  operated.  Such 
signals  are  of  value  in  cautioning  persons 
against  Interference  with  the  circuit  or 
calling  attention  to  the  fact  that  the  ma- 
chine  is   in   service.  , 

Various  forms  of  pilot  lamps  are  fre- 
quently used  to  Indicate  when  an  electric 
heating  device  Is  "on"  or  "off,"  this  being 
usually  by  lighting  a  red  lamp  while  the 
current  Is  on.  Circuits  for  electric  flat- 
irons,  stoves  and  other  heating  devices 
are  frequently  equipped  with  such  pilot 
lamps  to  call  attention.  In  case  of  the  Iron, 
to  Its  being  In  service  and  to  guard  against 
leaving  it  without  turning  off  the  current 
so  thai  the  Ironing  board  or  the  work 
being  Ironed   may   not  be  scorched. 

Other    Indicators    are    used    for    various 
special  purposes,  such  as  calling  a  renal 
man  when  a  machine  is  out  of  order,  as 
done    In    printing   shops   where   there    a 
numerous  linotype  or  other  typesetting  m_ 
chines.     Pilot  lamp  indicators  are  also  used 
to  show  when  a  line  circuit  has  power  on 
or   off.     For   Instance,    when   repair   work 
is  being  done  on  aline  It  Is  wel"  *-     ~  — 
a.  special   caution   signal  to  pray, 
glzlng    the    line    until    the    work 
pleted  and  the  line  Is  clear. 

Manufacturer: 

Display  Stage  Lighting  Co.,  S14  W.  44th 
St..  New  York.  N.  Y. 

INDICATORS,  PHASE -ROTATION. 
Polyphase  currents  In  coils  properly  spaced 
will  produce  rotating  or  revolving  — - 
netlc  fields.  The  direction  ol  mot —  — 
the  magnetic  field  will  depend  upon  the 
sequence  of  the  currents  in  the  colls.  If 
thjs  sequence  is  changed,  the  direction  of 
rotation  is,  changed.  A  device  which  In- 
dicates the  sequence  of  currents  Is  known 
as  a  phase -rotation  Indicator.     These 


,    ...... ally    the    

ch  rose  opes,  but,  being  polyphase  lnstru 
ments,  no  split-phase  device  Is  used.  A 
the  Winding*  are  stationary  and  the  revolv 
ing  element  consists  of  a  pivoted  light  Iro 
vann  to  which  a  pointer  Is  attached. 

Manufacturer*: 

Canadian  General  Electric  Co.,  Ltd.,    21 
King  St.,  W.,  Toronto.  Ont.,  Can. 


STATES    CO.,     THE,     Tl     Francis    Ave.. 

Hartford,   Conn.     Device    indicates   by 

the     brightness     of     a 

lamp  the  order  of  phase 

sequence      In     a      poly- 


shlfters    and 


motors  when    changing 
Phase  Indicator     Adv. 

INDICATORS,      SPEEO  OR     REVOLU- 
TION.— See     Tachometers,  also    Speed n ro- 


of the  switch, 
switchboards  of  large  powei  stations  It  is 
customary  to  use  red  and  green  pilot  lamps, 
to  show  when  oil  circuit  breakers  or  other, 
switches  are  closed  or  open.  For  railway 
switches  Indicators  are  used  to  xhow  when 
the  switch  Is  open  or  closed.  When  the 
switch  Is  moved  to  one  side  it  makes  elec- 
trical contact  for  a  circuit  that  actuates 
a  solenoid  to  move  a  signal  disk  Into  posi- 
tion and  light  a  colored  lamp.  When  the 
switch  Is  moved  to  the  other  position  the 
signal  disk  Is  released  by  the  solenoid  and 
the  first  lamp  goes  out  or  a  lamp  of  different 
color  is  lighted  In  place  of  It.  These  sig- 
nals clearly  show  the  position  of  the  switch 
both  to  the  trainmen  on  the  locomotive  Or 
car  and  to  the  tower  operator.  If  an  Inter- 
locking signal  tower  is  In  use.  ■ 
Manufacturers: 
Canadian  General   Electric  Co.,  Ltd.,   212 

King  St..  W..  Toronto,   Ont..   Can. 
Hall  Switch  &  Signal  Co.,  Garwood,  N.  J. 
Tecla   Co..   Inc..   Detroit,   Mich. 
UNITED  ELECTRIC   APPARATUS   CO., 

1629-32  Columbus  Ave..  Boston,  Mass. 
INDICATORS,       SYNCHRONISM.— See 
Synchroscopes. 

INDICATORS,  VOLTAGE  OR  CURRENT. 
—Instruments  used  Tor  testing  purposes  to 
determine  the  nature  of  the  voltage  or  cur- 
rent   present    and    Its    approximate    value. 
They  are  usually  fairly  simple  Instruments. 
having  In  one  type  a  window  in  which  the 
indlction    appears    in    the    form    Of    figures 
to  show  whether  the  source  ts  a-c.  or  d-c. 
and    110    or   220   volts.      Other   Instruments 
are    also    made    for    this    purpose    to    give    - 
merely  approximate  Indications. 
Manufacturers: 
American    Radio   Sc   Research   Corp.,    21 

Park  Row.   New  York,    N.   Y.   _ 
Berghman  Co.,   5428  Fulton  St.,   Chicago, 

III.     "Berghman." 
Canadian  General  Electric  Co.,   Ltd.,    212 

King  St..  W„   Toronto.   Ont..  Can. 
Majestic    Electric    Development    Co.,    BBS 
Howard  St.,  San  Francisco,  Cal.     "Ma- 
jestic Determinator." 
Roller-Smith    Co..     233     Broadway,     New 
York,    N.   Y.     "C.  O.   D.,"    "Universal." 
SCHWEITZER   &  CONRAD,   INC..    4431- 
4439  Ravenswood  Ave..  Chicago,  III.     "S 
&  C" 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.  pages  1295-1402.)  _ 

Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park.  Newark,  N.  J. 
INDIVIDUAL  CONTAINER.— Trade 
name  for  Ignition  parts  and  commutator 
brushes  for  motors  and  generators  manu- 
factured by  the  Otter  Mfg.  Co.,  241-245  W. 
nth   St.,    New  York,    N.   Y. 

INDIVIDUALITY.— Trade  name  for  elec- 
tric signs  manufactured  by  the  Green- 
wood Advertising  Co.,  Knoxvllle,  Tenn. 

INDUCED  CURRENT  AND  E,  M.  P.— 
An  electric  current  produced  In  a  circuit 
by  conductors  cutting  magnetic  lines  of 
roree  or  by  Induction.  When  the  circuit 
and    c   " " "    '"    — 


mt  will  Induce  a 

lo   current   fiucti 
called   self-lndu< 


INDUCTANCE.— Indue 
netlc  property  of  a  cit 
which  a   fluctuating  cun 


mutual  Inductance 

value  of  inductance   in   which   unit   e.i 

is  Induced  by  unit  change  of  currant. 
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INDUSTRIAL 


la  more  proml-l 
rat  or  induotlon.1 
lrbaoces  caused! 
i  uaually  trans -I 
in  given  a  great) 
to    power    and 


ductance  was  former]]'  called  "self-induc- 
tlon"  and  Its  unit  was  called  the  "coeffi- 
cient of  self- Inductance'."  The  practical 
unit  of  Inductance  is  the  henry-  The  sym- 
bol for  Inductance  la  L. 

The  direction  of  the  Induced  e.m.f.  always 
beam  the  same  relation  to  the  direction  of 
the  fluctuating  magnetic  flux.  When'  the 
circuit  la  closed,  the  Induced  e.m.f.  tends 
to  produce  a  current  In  the  direction  such 
as  to  oppose  the  change  In  flux.  This  Is 
derived  from  Lens's  law,  which  has  been 
stated  as  follows:  If  a  constant  current 
flows  In  the  primary  circuit  A,  and  If,  by 
the  motion  of  A,  or  of  the  secondary  cir- 
cuit B,  a  current  is  induced  In  B.  the  di- 
rection of  this  induced  current  will  be  such 
that,  by  Its  electromagnetic  action  on  A. 
It  tends  to  oppose  the  relative  motion  of 
the  circuits. 


INDUCTANCE  IN  A-C  CIRCUITS.— The 
magnetic  field  set  up  by  the  current  flowing 
in  a  circuit  carrying  an  alternating  cur- 
rent reverses  with  each  alternation  of  the 
current.  This  Induces  an  electromotive 
force  which  reacts  on  the  working  pres- 
sure and  causes  a  drop  In  the  pressure  at 
the  receiving  end  of  the  circuit.  In  addi- 
tion to  that  caused  by  the  resistance.    "" 


clrc 


e  than 
.    The 


different- 

In  circuits  smaller  than  of  No.  *  wires,  but 
with  larger  conductors  It  may  be  40%  or 
more  greater  than  the  drop  would  be  with 

The    effect    of    Inductive 

creases  as  the  separation  betweei 


ill.  but  with  open  wiring  and  on  pole 
lines  the  Increased  separation  causes  a 
materially  Increased  line  drop.  If  the  wires 
of  the  circuit  are  carried  In  separate  Iron 
conduits  the  drop  Is  greatly  Increased  and 
with  currents  of  over  100  amperes  over- 
heating may  result. 

INDUCTANCES.  STANDARD.— Standard 
Inductances  are  used  extensively  In  radio 
communication  and  testing  as  a  means  <  * 
varying  the  wave  length  and  for  callbral 
Ing  other  inductances,  especially  the  var: 
able  Inductances  often  called  variometer! 
They  are  usually  Insulated  wire  colls  wound 
on  open  cores,  generally  having  oni  " 
of  wire  only.  No  magnetic  mate 
used  In  constructing  the  core  for 
fiber,  rubber,  molded  Insulation.  01 
employed.      The    core    usually    i 


merely  of  two  rings  o 
'--■•- "-  -mall  B 


t  each  end  Joined 

---.■ =    ■_    —  taehed    to    the 

rings  at  each  end.     Multiple  layer  colls  are 
.also  used  to  give  higher  Inductances. 

Manufacturer: 

LEEDS    &   NORTHRUP  CO..   4»0l    Sten 
ton  Ave..  Philadelphia,   Pa. 

INDUCTION     APPARATUS,     STATION 
A  RY.— Stationary        Induction        apparatus 
comprises  several  forms  of  apparatus  which 
change    electrical    energy    to    electrical    e" 
ergy.  through  the  medium  of  magnetic  e 
ergy.  without  mechanical  motion.   The  mi 
familiar   form    of    au*ch    apparatus    la    t 
transformer.      Voltage    regulators    are    aL 
In   this  class,    and  reactors  or  as   they  are 
commonly  called  resistance  colls  or  choke 
colls,    which    supply   reactance    or    produce 
phase  displacement. 

INDUCTION    COILS See    Colls,    indue- 

Hon  (three  types). 

INDUCTION  FURNACE.-A  type  of  else- 
trio  furnace   operating   on   the  principle   of 


thf 


■1c    transformer;    the 

ieu  mm  a  primary  coll.  and  the  metal 
be  heated  forms  the  secondary  clrcul 
which  Is  short-circuited  on  Itself 

INDUCTION   IN  TELEPHONE   LINES. 

ilationshlp  bet' 

aften  called   ' 

ductlve  Interference."  It  Is  noticed  'bj 
users  of  telephone  lines  when  the  lines  rut 
parallel  to  power  lines  or  trolley  lines  foi 
-      distance,     making     the     telephone     Urn 


Ther 


3  ktnC 


Rlec 


j  Induction  la  due  to  the  magnetfi, 

the  space  surrounding  a  wire  set  up  1» 
the  current  flowing  In  the  wire.  A  trolley- 
line  feeder  carries  enough  current  to  aci 
on  a  telephone  line  In  this  way.  Electro- 
static Induction  Is  due  to  the  electrics. 
Held  surrounding  a  wire  which  Is  charged 
to  a  voltage.  Series  arc  lines  are  the  ic — 
offenders  against  telephone  lines  In  this 
spect.  Cross  talk  Is  produced  by  both 
kinds  of  Induction  between  telephone  Mr" 


but  the  electrostatic  kind 

nent.    To,  overcome  the  effect 

1.  e..  to  eliminate  the  disturbances 
by  Induction,   the  lines  are  I " 

deal  of  study  In  relation  to  power  and 
telephone  lines,  especially  In  California.1 
See  Transposition.  | 

INDUCTION  INSTRUMENTS.— See  un- 
der Instruments,  electrical  measuring. 

INDUCTION  MACHINE.  — An  electric 
machine  In  which  primary  and  secondary 
windings  rotate-  with  respect  to  each  other. 
Induction  machines  include  Induction  gen- 


lnc 


frc- 


e  Motors,  i 


INDUCTION  MOTORS. 
Induction   (three   types). 

INDUCTION  REQULATORS^See  Reg- 
ulators, feeder  voltage. 

INDUCTION  STARTER.— Another  name 
for  autostarter.   which   see. 

INDUCTION  TELEGRAPHY.— A  method 
of  telegraphy  used  In  telegraphing  from 
moving  trains.  A  system  of  conductors  Is 
installed  parallel  to  the  track  and  the  im- 
pulses are  produced  In  these  stationary 
conductors  by  induction.  It  Is  really  a 
branch  of  wireless  or  radio  communica- 
tion,  but  Is  vary  little  used. 

INDUCTIVE  CIRCUIT.— An  inductive 
circuit  Is  one  possessing  Inductance.  The 
current  In  an  a-c  Inductive  circuit  lags 
the  electromotive  force  by  an  angle  rang- 
ing from  a.  fraction  of  1*  up  to  30°.  de- 
pending upon  the  relative  values  of  the 
Inductance  and  resistance. 

INDUCTIVE  COUPLER.— An  apparatus 
which  Joins  portions  of  two  radio-frequency 
circuits  by  magnetic  forces.     See  Coupler, 

INDUCTIVE  LOAD.— An  inductive  load 
la  a  load  in  which  the  current  lags  behind 
the  voltage  across  the  load. 

INDUCTIVE  REACTANCE, -The  e.m.f. 
of  self -Inductance  In  a  circuit  depends  upon 
the  inductance  of  the  circuit  and  the  rate 
at  which  the  current  la  changing.  The  fac- 
tor by  which  the  current  must  be  multi- 
plied to  give  the  self-induced  e.m.f.  Is 
the  Inductive  reactance  of  the  circuit.  Nu- 
merically it  Is  equal  to  the  product  of  the 
Inductance,  frequency  and  z»,  or  Xi  =  8s  I 
L,  where  Xi  Is  tha  Inductive  reactance,  f 
Is  the  frequency,  and  L,  Is  the  inductance. 

INDUCTIVE  REACTANCE  VOLTAGE.— 
The  inductive  reactance  voltage  of  a  cir- 
cuit Is  the  product  of  the  Inductive  re- 
actance by  the  total  current;  or  Ei  = 
fa-fLI.  This  voltage  lags  one-quarter  of 
a  period  behind  the  current  producing  It. 
Also  see  Inductive  reactance. 

INDUSTRIAL.— Trade  name  for  electric 
furnaces  manufactured  by  the  Industrial 
Electric  Furnace  Co.,  GS  W,  Jackson  Blvd. 
Chicago.    HI. 

INDUSTRIAL. — Trade  name  for  electric 
cranes  manufactured  by  the  Industrial 
Works,  Bay  City.  Mich. 

INDUSTRIAL  CONTROLLER  CO.— MIL 
waukee,  Wis.  Manufacturer  of  controlling 
devices.  Business  established  1910.  Presi- 
dent. C.  O,  Welch:  secretary  and  general 
manager.  F.  W.  Motrin;  treasurer.  H.  L. 
Van  Valkenburg.  Main  office  and  factory. 
886  Greenbueh  fit..  Milwaukee,  Wis. 
Branch  Offices  and  warehouses,  Monadnock 
Block.  Chicago.  Ill-:  ISO  Broadway.  New 
York,  N.  T.  District  offices.  Ford  Bldg.. 
Detroit.  Mich.;  Cltlaens  Bldg..  Cleveland. 
Ohio.  Sales  representatives.  Walker  Bros. 
A  Havlland.  Philadelphia,  Pa.;  Beedle 
Equipment  Co,,  Cincinnati.  Ohio;  White  A 
Converse,  Minneapolis.  Minn.;  Arthur  M. 
Funke.   San  Francisco.  Cal. 

INDUSTRIAL  ELECTRIC  FURNACE 
CO. — 53  W.  Jackson  Blvd..  Chicago.  111. 
Manufacturer  of  electric  furnaces.  Pres- 
ident, F.  von  Schlegell;  secretary  and  ' 
surer,   C.  B.  Fletcher. 

INDUSTRIAL  ELECTRIC  HEATING  — 
The  first  service  of  the  electric  central* 
station  Industry  was  for  lighting  and  for 
a  time  was  looked  upon  by  the  central  sta- 
tions as  their  sole  source  of  Income.  While 
this  Held  grew  rapidly  the  use  of  electric- 
ity for  driving  motors,  or  the  power  busi- 
ness, soon  assumed  such  proportions  as 
to  attract  their  attention.  Much  was  done 
to  develop  this  load  to  its  maxlmi 
>btalnlng  power  contracts  at  special 


Ing.    electrla    signs    and    spectacular   light- 
ing. 


-With  these  fields-  thoroughly  established 
progressive  central  stations  scanned  the 
horizon  for  the  next  worth-while  Joad. 
This  was  found  In  the  form  of  electric 
heating.  This  bad  found  some  ( 
- .  :\    is.  tai..  ... 

pllances,    radiators,    and   later   for   cooking 


10   applies-  . 
.   table  ap- 


_.„ jd  Import . 

lean  central  stations  now  have  o  __  ..  .. 
000  kw.  of  this  class  of  business  conneo'ed. 
It  is  still  a  field  of  which  comparatively 
little  Is  known  by  the  public  at  large, 
but  the  active  central  stations,  both  large 
and  small,  have  realised  the  importance 
of  this  phase  of  the  Industry  and  are  tak- 
ing steps  to  obtain  as  much  aa  possible 
of  this  steady,  profitable  and  constantly 
Increasing  load. 

Utility  and  Advent  ages.  The  question 
may  naturally  arise,  "What  can  be  done 
with  electric  heat?"  The  answer  Is  that 
there  la  no  other  form  of  heat  that  electric- 
ity cannot  supplant  for  it  will  do  every- 
thing that  heat  produced  direct  from  fuels 
will  do,  and  In  many  cases  will  do  It  better 
and  nearly  always  with  such  decided  ad- 
vantages aa  increasing  factory  production, 
Improving  the  quality  of  the  product,  sav- 
ing time  and  apace,  eliminating  unhealthy 
and  unsafe  working  conditions,  etc.  From 
the  standpoint  of  cost  alone.  In  compar- 
ing the  cost  of  heat  direct  from  fuels  with 
the  cost  of  heat  from  electric  current, 
Its  use  la  not  always  economical  or  prac- 
tical, but  It  Is  generally  found  that  the 
factors  mentioned  above  or  some  others  of 
equal  importance  may  be  capitalised. 
thereby  resulting  In  industrial  heating  as 
a  decidedly  economical  proposition. 

The  moat  prominent  and  by  far  the 
greatest  asset  of  Industrial  electric  heating 
Is  that  of  Increasing  the  production  of 
an  entire  plant  or  of  one  department  solely 
by  the  use  of  electric  heat.  The  factors 
responsible  for  this  are  the  higher  obtain- 
able working  temperatures,  the  evenness  of 
heat  distribution  and  absolute  temperature 
control.  The  first  allows  a  aavlng  of  time 
and  floor  space  by  performing  the  opera- 
uickly.     The  second  permits  a 


possible  with  other  methods  of  heating. 
The  last  allows  a  better  product  and  an 
absolute  duplication  in  every  case.  For 
these  reasons  electric  heating  is  applied  to 
advantage  In  many  processes  In  which 
other  methods  of  heating  were  used  former- 
ly, and  It  Is  also  applied  In  hastening 
or  otherwise  Improving  many  processes 
or    operations    which    It    was    thought   did 


;   the 


>   of  ti 


The  healthfulness  and  safety  of  electric 
heat  are  Items  now  recognised  as  being 
of  far  greater  importance  than  was  once 
the  case.  The  reduction  of  Are  risk  and 
the  cleaner  working  conditions  that  can 
be  obtained,  the  elimination  of  explosion 
hazards,  etc  .  are  assets  that  can  be 
capitalised  bj  the  manufacturer  in  the  rer 
auction  of  labor  costs  by  reducing  labor 
turnover,  employing  unskilled  labor  and  ob- 
taining greater   production   per   man-hour. 

Industrial  Electric  Hasting  ss  a  Cen- 
tral-Station Load.  From  the  viewpoint  of 
the  central  station  there  are  a  number  of 
reasons  why  this  new  business,  industrial 
electric  heating,  Is  an  Ideal  load.  It  has 
long  hours  of  use  or,  In  other  words.  Its 
load-factor  Is  good,  generally  better  than 
all  other  classes  of  business  because  II 
has  a  more  constant  demand  due  to  the 
necessity   of  maintaining  uniform    temper- 

the  connected  motor  load  Is  not  operated. 
the  heating  processes  may  be  continued 
without  attentlo-  —  " 
a  topped,  some  he 

tained    so    that    t 

Ing  up  the  furnace,  oven,  or  other  ap- 
pliance when  the  noon  hour  Is  over.  Very 
often  heating  processes  may  be  accom- 
plished with  very  little  attention  and  the 
off-peak  hours,  such  aa  during  the  night, 
are  utilised  by  the  customer  In  order  to 
get  a  better  rate  for  the  energy  consumed. 
This  Is  an  advantage  to  the  central  station 
as  It  smooths  out  the  load  curve.  It  Is 
also  noticed  that  stations  having  an  Indus- 
trial heating  load  have  •  much  better 
power- fact  or.  as  all  resistance  heating 
elements  and  almost  all  electric  furnaces 
have  unity  power-factor. 

The  enormous  field  for  Industrial  electric 
heating  can  be  realized  If  consideration  Is 
given  to  the  large  number  of  Industries  and 
factories   using   electric   power   for   motor 
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_t  oil  but  can  use  heat  In  some  form  or 
another.  In  many  Instances  of  the  latter 
class  the  heating  load  la  nearly  ten  times 
the  motor  load  of  the  plant.  In  the  elec- 
tric furnace  Held,  the  load  for  each  furnace 
Id  usually  high  and  very  desirable.  The  field 
covers  practically  every  factory  In  which 
■team  heat  or  direct- combustion  methods 
are  used,  plus  (he  possibility  of  applica- 
tion to  other  problems  to  which  no  other 
means  of  heating  can  be  applied.  There 
are  hundreds  of  standard  heating  ap- 
pliances and  thousands  of  others  that  are 
by  no  means  standard  but  which  can  util- 
ise electrical  energy  to  great  advantage. 
Aside  from  electric  furnaces,  which  are 
probably  the  most  desirable  load  from  the 
central -station  standpoint,  there  are  an- 
nealing. Japanning  and  temper-drawing 
ovens  and  other  appliances  which  are  also 
highly  desirable.     A  large  Japanning  oven 


example  of  sucb  an  oven  Installed  In  an 
automobile  manufacturing  plant,  showing 
the  reduction  in  labor  coats  snd  increase 
In  production,  is  given  herewith.  The 
oven  was  of  the  continuous  conveyor  type, 
110  ft.  long,  consisting  of  a  preheating 
chamber  30  ft.  long  and  a  main  baking 
chamber  SO  It.  long.  The  connected  load 
was  180  kw.  The  temperature  was  auto- 
matically controlled.  In  this  case  the 
production  was  Increased  almost  100%  and 
the  percentage  of  rejections  was  reduced 
almost  100%.  The  oven  supplanted  two 
large  gas  ovens  which  were  loaded  by  the 
truck  method.  The  new  oven  reduced  the 
labor  coat  by  16  men  (approximately  J80 
per  day).  Floor  space  was  also  reduced 
(0%  and  the  general  condition  of  the 
Japanning  room  greatly  improved. 

Annealing  and  temper-drawing  ovens  will 
consume  about  10  kw..  core-baking  ovens 
for  foundries  about  12  kw.,  roofing  Joiners 
about  8  kw.,  photo-print  driers  about  IS 
kw..  etc.  Many  of  the  other  appliances 
listed  below  do  not  represent  a  large  load 
individually,  but  are  nearly  always  In- 
stall* a  in  sufficient  number  to  make  them 
desirable  as  central -station  load  builders. 
A  list  Of  some  of  the  heating  appliances 
and  puces  where  they  are  successfully 
applied  Is  given  below. 

Applications.  One  of  the  most  Important 
classes  of  the  electric  heating  load  Is  that 


has  demonstrated  its  superiority  over  fuel- 
fired  furnaces  for  many  purposes.  The  In- 
crease of  the  electric  furnace  load  has  been 
particularly  rapid  In  the  tost  Jew  years 
after  its.  uses  during  the  recent  World  War 
so  clearly  demonstrated  Its  advantages. 
Many  processes  In  the  metal  melting, 
founding,  ore  refining,  steel  and  special- 
alloy  producing  and  electrochemical  indus- 
tries are  not  only  accomplished  at  a  lower 
cost,  but  far  superior  products  are .ob- 
tained. Many  articles  such  as  artificial 
.  abrasives  and  graphite,  calcium  carbide 
and  cyanamlde,   —     '*"■'   —  K°  —  "*»■■■>■< 


,  that  can  be  produci 

in  nu  ut"«>  -ay  because  of  temperature 
limitations,  have  been  made  possible  by  the 
electric  furnace.  Electric  furnaces  are 
made  in  a  number  .of  forms  and  sixes 
They  are  also  used  for  annealing,  brass 
and  other  alloy  melting,  hardening,  steel 
refining  and  melting,  and  many  other  mis- 
cellaneous metallurgical  electrochemical 
and   laboratory   processes.  .... 

Electric  ovens  are  used  widely  in  Indus- 
trial processes  for  such  purposes  as  enam- 
eling,      sherardislng.      Japanning-       ilrvlns. 


beat  treating,  i 


?aling,   < 


Honing,  temper  drawing,  bacteriological 
and  other  hospital  and  laboratory  processes. 
armature  and  field-coil  baking,  coil  im- 
pregnating and  drying,  testing,  vulcanising. 

Bakeries,  restaurants,  confectioners  and 
food -product  manufacturers  utilise  electric 
heating  for  the  operation  of  bake  ovena. 
batch  warmers,  broilers,  candy  warmers. 
chocolate  warmers,  bonbon  and  chocolate 
dipping  tables,  coffee  urns,  coffee  masters 
rooking  kettles,  com  poppers,  food  warm- 

,  drying  pans  and  kett!~   " " 

.    griddles    and    grills, 
„_.nut  roasters,  popcorn 
for  large-scale  cooking,   toasters. 
Printers,      bookbinders,     engra 

electrotypers   have   quite  a   few  I 

that  may  be  heated  electrically.  Among 
them  sra  such  devices  aa  back  rounders, 
burnish  era,  case  coverera,  creasing  tools, 
embossing  presses,  engravers'  stoves,  wai 
tools,  glldlng-wlieel  heaters,  gliding  Irons, 
■old-leaf  presses,   ink  driers,   linotype  and 


monotype     pot     heaters,     matrix     driers, 

S alette  heaters,  printing-press  heaters.  Ink 
eaters,  wax  shlpnlng  tables,  etc. 
Shoe  manufacturers,  tailors,  shirt,  collar. 
hat  and  Other  wearing -apparel  manufac- 
turers, laundries,  etc.,  are  also  extensive 
users  of  electric  heating,  although  the  Indi- 
vidual appliances  are  not  very  large  as  a 
rule.  Such  articles  are  used  as  cloth  and 
clothes  driers,  collar  and  cuff  formers,  cor- 
set irons,  flanging  bags,  flatlrons,  French 
Irons,  glove  forms,  hosiery  forms,  hat  irons, 
ironing  machines.  Indentors,  knurling  irons, 
laundry  irons,  lining  cemeters,  pleating 
machines,  re  lusters,  shoe  Irons,  shirt  Irons. 
starch  cookers,  stitchers,  tailor  irons, 
thread  waxing  machines,  turn  and  welt 
heaters,  ve  louring  stoves,  velvet  irons, 
welters,  etc. 

Miscellaneous  electric  heaters  and  stoves, 
while  larger  In  number  than  furnaces  snd 
ovens,  do  not  consume  as  much  energy  in- 
dividually. They  are  used  for  heating  air 
in  drying  rooms,  crane  cabs,  munition 
rooms,  meter  houses,  etc.,  and  as  die  heat- 
ers, disk  stoves,  hot  plates,  laboratory 
heaters,  heat-treating  outfits,  car  heaters, 
water  stills.  Immersion  heaters,  and  for 
heating  such  articles  as  flasks,  oil,  plating 
baths,  sand,  scaling  wax,  sulphur,  test 
tubes,  water,  varnish,  wax,  extracts,  cellu- 
loid etc. 

There  are  also  a  number  of  other  mis- 
cellaneous Industrial  electric  heating  ap- 
plications a  few  of  which  are  aa  follows: 
Box  mold  heaters,  blueprint  driers,  brand- 
ing Irons,  cauterlxers.  can  capping  tools, 
creasing  tools,  crimping  machines,  envelop 
driers,  film  driers,  embossing  presses,  glue 
pots  and  glue  cookers,  gun-shrinking  fur- 
naces, metal-melting  pots,  oil-tempering 
baths,  pipe-thawing  outfits,  pitch  kettles, 
pyrographlc  machines,  nhoto- print  driers, 
putty  warmers,  rivet -heating  machines. 
sherardislng  machines,  stain  heaters,  ster- 
ilizers, steamers;  soldering  Irons,  solder- 
ing furnaces  and   pots,   vaporisers,   vulcan- 

INDUSTRIAL  ELECTRIC  HEATING 
ASSOCIATION.— Secretary,  Homer  Kuns. 
Toledo  Railways  &  Light  Co..  Toledo.  Ohio. 

INDUSTRIAL  LIGHTING  FIXTURES.— 
See  Fixtures,   lighting,    industrial. 

INDUSTRIAL  PRODUCTS  CO.— 1001 
Chestnut  St.,  Philadelphia.  Pa.  Manufac- 
*    "    '"     tool    bags    and    belts. 


TRACTORS-- 


Manufacturer  of  storage  batter  v  trucks 
and  tractors.  Business  established  1911. 
President,  J.  L.  Wyckoff;  secretary  and 
general  manager.  George  F.  Jenks;  treas- 
urer, E.  N.  White;  sates  manager.  K.  N. 
Wood.  Main  office  and  factory.  Holyoke. 
Mass.  Branch  offices.  Grand  Central  Pal- 
*ce.  New  York.  N.  T,:  Dorchester,  Mass.: 
207  Fulton  Bid*.,  Pittsburgh.  Pa.:  Wllkins 
R"dg..  Washington,  D.  C:  1S0O  Central  Na- 
tional Bank  Bids-.,  Milwaukee.  Wis.:  Gil 
Peters  Bldg.,  Atlanta.  Ga.:  1818  Fisher 
Hldg..  Chicago.  III.:  541  Cass  St..  De- 
troit, Mich.:  110  Glenholme  St.,  Ontario. 
tint,  Can.;  St.  Paul  Minn.;  601  Bulletin 
Bldg..   Philadelphia,   Pa. 

INDUSTRIAL      TRUCKS— See      Trucks, 
storage  battery,  baggage  and  Industrial. 
I.— Bay  City.  Mid 


Manufacturer    of    ' 


Presl- 


1001  McCormlck  Bldg..  Chicago.  III.;  1344 
Book  Bldg.,  Detroit.  Mich.  Sales  repre- 
sentatives, F.  K.  Hopkins  ft  Co.,  Ltd.. 
Vletorla  So...  Montreal.  Que..  Can.:  J.  G. 
Miller.  Common  wen  I  th  Trust  Bldg..  St. 
fouls.  Mo.;  C.  B.  Davis  Engineering  Co., 
Brown -Man  Bldg.,  Birmingham,  Ala.: 
Norman  B.  Llvermore  ft  Co.,  Merchants 
National  Bank  Bldg.,  San  Francisco.  Cal.; 
Northwestern  Equipment  Co..  Northwest' 
em  Bank  Bldg..  Portland,  Ore.;  EI  Peso 
Bridge  &  Iron  Co..  El  Paso.  Tex. ;  Landes 
ft  Co.,  Salt  Lake  City.  Utah. 

INDU8TROLITE.— Trade  name  for  fac- 
tory lighting  fixture  manufactured  by  the 
Luminous  Unit  Co..  Division  of  the  St. 
Louis  Brass  Mfe  Co..  2615  Washington 
Ave..  St.  Louis,  Mo. 

INERTIA,  ANALOGY  OF  INDUCTANCE 
TO. — Inductance  In  electrical  circuits  Is 
analogous   to  inertia   associated  with  mov- 
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ing  bodies  in  mechanical  systems.  Be- 
cause of  its  Inertia  a  moving  body  opposes 
any  change  In  its  momentum,  but  Inertia 
does  not  affect  a  motion  with  constant 
velocity.  Similarly  Inductance  in  an  elec- 
trical circuit  In  which  a  current  is  flowing 
opposes  any  change  in  the  magnetic  flux 
thus  produced.  Thus  Inductance  does  not 
affect  or  oppose  a  constant  current,  but 
only  opposes  a  change  In  the  current,  aa 
with  alternating  or  pulsating  currents.  It 
always  tends  to  oppose  the  change. 

INFRA-RED  RAYS.— These  constitute 
the  portion  of  the  spectrum  beyond  the 
red,  consisting  of  waves  too  long  to  be 
visible,  but  not  long  enough  to  be  detected 
by  their  electrical  effects.  They  are  gen- 
erally  studied   by   observing   their   heating 

INFUSORIAL    EARTH.— See    Kleselguhr. 

INOERSOLL  &  BRO.,  ROBERT  H.— 
Chicago.  111.  Manufacturers  of  luminous 
switch  attachments.  Main  office,  37  S. 
Wabash  Ave.,  Chicago,  111.  Branch  offices, 
SO  Irving  PI.,  New  York,  N.  Y.;  BG0  Free- 
mont    St..    San   Francisco,    Cal. 

INOERSOLL  SLECTRIC  APPLIANCE 
CO.— 746  S.  Wabash  Ave..  Chicago.  III. 
Manufacturer  of  electric  heating  pads. 
Business  established  1920.  President,  Dr. 
John  Kercher:  vice -president,  Mrs.  F.  B. 
Allison;  secretary  and  treasurer.  T.  H. 
Allison;  general  manager,  C.  B.  Ingersoll. 

INQERSOLL-RAND  CO.— New  York, 
N.  Y.  Manufacturer  of  electric  and  pneu- 
matic foundry  machinery.  President,  G. 
Doubleday;  vice-presidents.  W.  R.  Grace 
and  J.  H.  Jowett;  secretary,  F.  S.  Overton: 
treasurer,  B.  D.  Puree!!;  Sales  manager, 
L.  D.  Albln.  Main  office.  11  Broadway. 
New  York,  N.  Y.  Factories,  Phllllpsburg, 
N.  J.;  Easton.  Pa.;  Painted  Post,  N.  Y.: 
Athens,  Pa.:  Littleton,  Colo.;  Sherbrooke. 
P.  Q.,  Can.  Branch  offices.  1102  Candler 
Bldg.,  Atlanta,  Ga. ;  American  Trust  Bldg.. 
Birmingham.  Ala.;  09  Chauncy  St.,  Boston. 
Mass.:  303  Lewlsohn  Bldg.,  Butte.  Mont.: 
T09  Fisher  Bldg..  Chicago.  III.:  Williamson 
Bldg  .  Cleveland,  Ohio:  1017  Main  St.,  Dal- 
las. Tex,;  1718  California  St..  Denver.  Colo.: 
812  Ford  Bldg..  Detroit,  Mich.;  Providence 
Bldg.,  Dututh.  Minn.:  121  San  Francisco 
St.,  El  Paso,  Tex.;  Post  Office  Bldg., 
Houghton,  Mich.;  Holston  National  Bank 
Bldg..  Knoxvllle.  Tenn.:  108  W.  Snd  St., 
I.OB  Angeles.  Cal.;  Hlbernla  Bank  Bldg., 
New  Orleans,  La. ;  Commercial  Trust 
Bldg..  Philadelphia.  Pa.:  706  Chamber  of 
Commerce  Bldg.,  Pittsburgh,  Pa. :  Dooly 
Block.  Salt  Lake  City,  Utah:  Rlalto  Bldg., 
San  Francisco,  Cal.;  610  Spruce  St..  Scran- 
ton,    Pa.:    Colman    Bldg.,    Seattle.    Wash.: 


INGERSOLLITE.-— Trade  n ....    ._ 

I  nous  switch  attachments  manufactured 
by  Robert  H.  Ingersoll  ft  Bro.,  37  S. 
Wabash    Ave.,    Chicago.    HI. 

INJECTORS,  POWER  PLANT.— These 
devices  are  used  for  forcing  the  boiler  feed 
water  into  the  boiler  against  the  boiler 
pressure.  They  are  used  chiefly  on  small 
toilers,  largely  In  isolated  power  plants, 
end  to  some  extent  on  larger  boilers  as  an 
emergency  feeder  in  connection  with 
pumps.  The  principle  of  operation  Is  es- 
sentially that  a  Jet  of  steam  is  caused  to 
strike  the  feed  water  in  a  specially  shaped 
fitting,  the  combined  action  of  the  vacuum 
created  by  the  condensed  steam  and  the 
energy  of  the  rapidly  moving  steam  draw- 
ing the  water  through  the  feed-water  Inlet 
ulpe  and  forcing  it  through  a  cheek  valve, 
or  similar  device,  into  the  boiler.  This 
elementary  principle  Is  somewhat  modified 
in  practice  where  positive  or  automatic 
Iniectors  are  used.  These  injectors  do  not 
"■oulre  such  low  feed -water  temperature 
nnd  are  designed  for  higher  boiler  pres- 
sures than  a  simple  single-tube  Injector. 

Manufacturers: 

American    Injector    Co..    176    14th    Ave., 
Detroit,    Mich.      "U.    S." 

Beggs  ft  Co..  James.  36  Warren  St.,  New 
York.  N.  Y. 

Eynon- Evans    Corp.,     15  th     ft     Clearfield 
Sts..  Philadelphia,  Pa. 

Griffiths  ft   Son.   James   A.,    131S-1T   But- 
tonwood  St..  Philadelphia,  Pa.  "Cham- 
Hancock  Inspirator' Co.,  The.  119  W.  40th 
St.,    New  York,   N.  Y.      -Hancock." 

Hayden   ft   Derby   Mfg.   Co..   119   W.    40th 
St..   New  York,   N.  Y.      "Metropolitan." 

Jenkins    Bros.,    13S   N.    Tth    St.,    Philadel- 
phia,   Pa. 

Lunkenhelmer  Co.,  The.  Cincinnati,  Ohio, 

Penberthy  Injector  Co..  1242  Holden  Ave., 
Detroit,   Mich.     '■Penberthy." 

Penberthy    Injector    Co.,    Ltd.,    Windsor, 
"■-*      "--      "penberthy." 
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Powell  Co.,  The  William,  Cincinnati,  Ohio. 
Handle    Machinery   Co.,    The,    Powers   St. 

ft  C.   H.   ft  D.  R.   R-,   Cincinnati.  Ohio. 

■"  -adw." 
is  ft   Koertln 

St.,  Philadelphia, 
Sherwood    Mfg.    Co.,    1702-1712    Elm  wood 

Ave..      Buffalo,      N.      T.        "Sherwood", 

"Buffalo",  "Buffalo   ""' 


INLAND      STEEL      CO.  —  Chics 


111. 


plates,  etc  President,  P.  D.  Block;  vice- 
president,  O.  H.  Jones;  secretary,  E.  M. 
Adams.  Main  office.  First  National  Bank 
Bldg.,  Chicago.  Ill  Works.  Indiana  Har- 
bor, Ind..  and  Chicago  Heights,  111.  Branch 
offices,  St.  Louis,  Mo.;  St.  Paul,  Minn.: 
Milwaukee.   Wis.;   Detroit,  Mich. 

INNOVATE.— Trade  name  for  cord  ad- 
justers manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

IN-PHASE  COMPONENT.— See  Active 
component. 

INPUT. — The  energy  absorbed  by  or  put 
Into  a  machine  or  appliance  during  Its  op- 
eration, as  distinguished  from  the  output, 
or  useful  energy  delivered  by  it.  With 
electrical  apparatus  the  Input  Is  usually 
measured  and  expressed  in  watta 

IN8INOER  CO.— 4651  Stenton  Ave.,  Phil- 
adelphia. Pa.  Manufacturer  of  motor- 
driven  dishwashers. 

INSPIRATOR.— A  type  of  Injector  hav- 
ing   double    tubes.      See    Injectors,    power 

INSTANTANEOUS  ELECTRIC  HEAT- 
ER CORP.— Buffalo.  N.  Y.  Manufacturer 
of  electria  water  heaters.  Business  estab- 
lished 1920.  President  and  general  man- 
ager, Robert  McLelland;  vice-president, 
John  Q.  Herb;  secretary,  Allan  E.  Choate; 
treasurer,  Norman  H.  Ingledew;  sales  man- 
ager, Fred  C.  Noice.  Main  office.  Root 
Bldg.,  Buffalo,  N.  Y.  Branch  office,  James- 
town. N.  Y. 

INSTANTANEOUS  VALUE,— By  Instan- 
taneous value  of  an  alternating  current  is 
meant  the  value  at  a  particular  Instant. 
In  the  expression  i=A  sin  w  t,  1  represents 
the  Instantaneous  current  value.  It  evi- 
dently fluctuates  from  sero  to  I,n  (positive 
maximum),  back  to  zero,  to  — In  (negative 
maximum),  and  again  back  to  aero.  Sim- 
ilarly the  Instantaneous  value  of  an  alter- 
nating  e.   m.    f.   is  designated   by   e. 

INSTANTANEOUS  WATER  HEATERS. 
—See  Heaters,  electric,  water,  Instanta- 
neous or  faucet  type. 

INSTITUTE  OF  RADIO  ENGINEERS. 
THE.— An  international  organization  found- 
ed in  New  York  In  May.  1911.  by  a  con- 
solidation of  the  then  most  influential 
societies  In  the  radio  engineering  field.  Its 
present  membership  Is  more  than  2.000, 
and  Includes  practically  every  radio  engi- 
neer of  standing  In  the  world.  The  grades 
of  membership  are  fellow,  member,  asso- 
ciate member  and  (for  students)  Junior 
member.  Among  the  membership  are 
found  Inventors,  authors,  consulting  and 
practicing  engineers,  professors  of  physics 
and  engineering,  en — **-  ™ 
merclai   organ  Isatloi 
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investigators,  and  pro- 
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<  grades  of 


fesslonal      and      _   

qualifications  for  these    „ ,   „. 

members  ere  closely  similar  to  those  adopt- 
ed by  the  American  Institute  of  Electrical 
Engineers,  between  which  organisation  and 
the  Institute  of  Radio  Engineers  there  ex- 
ists most  cordial  co-operation. 

The  object  of  the  Institute  of  Radio  En- 
gineers Is  "the  advancement  of  the  theory 
and  practice  of  radio  engineering  and  the 
allied  arts  and  sciences,  and  Che  malnte- 
. nance  of  a  high  professional  standine 
among  its  members."  With  this  object  in 
view,  and  In  addition  to  the  parent  group 
in  New  York,  there  have  been  established 
Sections  in  Washington,  D.  c,  Boston. 
'Mass.,  San  Francisco,  Cal.,  Philadelphia. 
Pa.,  and  Seattle,  Wash.  Sections  are  being 
established  in  several  other  cities  In  the 
United  States  and  In  foreign  countries. 
The  Institute  of  Radio  Engineers  Is  repre- 
sented on  the  Executive  Committee  of  the 
International  Radio  Telegraphic  Union,  act- 
ing in  conjunction  with  the  National  Re- 
search Council.  Monthly  meetings  are 
held  by  each  of  the  Sections,   and   the  pa- 

Kra  published  and  distributed  to  the  mem- 
rship    in    the    "Proceedings   of   the   Insti- 
tute of  Radio  Engineers." 

The  Institute  has  Its  Standardization 
Committee,  which  publishes,  at  suitable 
times,  definitions  of  terms  used  In  the  radio 
art  and  such  standard  I  xatioi 
appropriate.      There    Is    a    ■ 


.      .  'hlch 

transmitted  to  those  Interested.  The  an- 
nual meeting  of  the  Institute  generally 
takes  place  the  first  week'in  January.  The 
present  officers  are:  President,  E.  W.  F. 
Alexanderson,  New  York,  N.  Y. ;  vice-presi- 
dent, Fulton  Cutting;  treasurer,  Warren 
F.  Hubley;  secretary  and  editor  or  pub- 
lications, Dr.  Alfred  N.  Goldsmith,  College 
Of  the  City  of  New  York  New  York.  These 
officers  and  the  following  managers  con- 
stitute the  board  of  directors  of  the 
Institute;  managers,  Edwin  H.  Armstrong, 
Admiral  W.  H.  G.  Bullard,  E.  H.  Colpitis. 
Lloyd  Eapenshied,  John  V.  L.  Hogan,  L.  R. 
Krumm,  Ttobeit  H.  Marriott,  Donald  Mc- 
NIcol  and  MaJ-  Gen.  George  O.  Squler- 

INSTRUMENT  BRACKETS.— See  Brack- 
ets,  Instrument  and  meter. 


switches, 

INSTRUMENT   DIALS.— See   Dials,   elec- 
rlcal   Instruments. 

IENT    GEARS.— See   Gears   and 


pinion 

INSTRU  MENT  TRANSFORMER.— 
A  transformer  suitable  for  use  with  meas- 
uring Instruments.  Such  transformers  are 
of  two  kinds,  those  transforming  the  po- 
tential and  those  transforming  the  current 
to  the  values  suitable  for  the  instruments. 
For  further  details  see  Transformers,  po- 
tential; Transformers,  current. 

INSTRUMENTS,  BOILER  ROOM,  MIS- 
CELLANEOUS.— Various  boiler-room  In- 
struments are  Installed  In  some  plants  to 
give  special  Indications  and  records  of 
what  la  taking  place.  A  large  number  of 
other  types  of  instruments  that  are  more 
commonly  used  are  described  elsewhere, 
but  this  classification  is  simply  for  special 
instruments.  Often  these  take  the  form 
of  combinations  of  other  Instruments,  such 
'   draft  gages  or  recorders,  which 
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ootier  rooms  are  described  and  their  man- 
ufacturers listed  under  the  following 
classifications;  Barometers;  Flue-gas  an- 
alysis Instruments;  Gages,  draft;  Gages. 
boiler  water  level:  Gages,  steam  indi- 
cating; Gages,  steam  recording;  Meters, 
-"-  and  gas;   Meters,   feed  wr •■■---  — 


Meter 


Mete 


water 


Pyrometers,  electric:  Recorders,  combus- 
tion or  CO,;  Regulators,  boiler  furnace 
draft;    Scales,    coal;    Thermometers,    flue 

Manufacturer: 

Uehling  Instrument  Co.,  Peterson.  N.   J. 

INSTRUMENTS,  ELECTRICAL,  CURVE 
DRAWING,  GRAPHIC  RECORDING  OR 
PRINTING,  MISCELLANEOUS.— Electric- 
ally operated  Instruments  which  give  a 
permanent  record  of  the  quantities  they 
measure  are  used  for  a  wide  variety  of 
purposes.  Those  which  are  most  common 
(and  are  described  elsewhere)  are:  am- 
meters, pyrometers,  thermometers,  volt- 
meters and  wattmeters.  In  addition.  In- 
struments to  permanently  record  the  fre- 
q  u  e  n  c  y.  power-factor,  reactive -factor, 
switching  operations,  etc.,  are  often  used 
in  electrical  generating  stations.  In  the 
mechanical  end  of  these  stations,  electrical 
recording  instruments  are  sometimes  used 
to  record  the  water  level  at  one  or  more 
points,  or  the  steam,  air  or  draft  pressure 
In  the  boiler  room.  (Also  see  Recorders, 
production,    electrically  operated.) 

In  general  there  are  two  principles  used 
to  obtain  the  record.  In  one  type  the 
moving  arm  or  Indicator  merely  closes 
contacts  which  operate  relays  controlling 
the  Inking  or  recording  device.  In  other 
forms,  the  moving  arm  carries  an  inking 
pen .  and  gives  the  record  directly.  Sim- 
ilarly    the     mechanism     for    operating     or 


leral 


types.  In  the  most  common  a  purely 
mechanical  clockwork  Is  utilized,  which 
requires  winding  once  a  day  or  every  eight 
days.  The  other  form  has  an  electrical 
self-winding  device  attached  to  the  Clock 
mechanism,  which  maintains  a  uniform 
tension  on  the  spring.  The  record  Itself 
Is  either  made  on  a  circular  chart,  which 
usually  requires  replacing  each  day,  or  In 

in 


the  form  of  a  continuous  record  on  a  long 
roll  of  paper. 

Manufacturers! 

BRISTOL  CO.,  THE,  Waterburjr.  Conn. 
(See  display  advertisement  on  page 
l!St.) 

Bunnell  ft  Co..  J.  H..  12  Park  Place. 
New    York,    N.   Y.      "Bunnell." 

Canadian  General  Electric  Co..  Ltd.,  ill 
King  St.,  W„   Toronto,  OnL,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  *  Myler  Sts.,  Hamilton.  OnL,  Can. 
"West!  nghouse . ' ' 

Chamberlain  &  Hookharn  Meter  Co.,  Ltd., 
243  College   St.,  Toronto,   OnL.  Can. 

ESTERLINE-ANGUS  CO  .  THE,  Lemcke 
Annex,  Indianapolis.  Ind.  The  Esterllne 
graphic  meter  Is  an  Instrument  con- 
taining an  accurate  measuring  element 
which,  Instead  of  being  read  periodi- 
cally by  the  eye.  writes  a  continuous 
record  '  of  Its  Indications  on  a  record 
chart  which  Is  propelled  at  a  uniform 
rate  by  a  clock  movement.  The  instru- 
ment Is  arranged  so  that  It  can  be 
made  with  meter  elements  of  different 
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voltmeters,  wattmeters,  for  use 
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Esteriine    Graphic    Mater 

pletely  carried  and  controlled  by  the 
metering  element  Itself.  Every  motion 
of  the  measuring  element  is  Imparted 
directly  to  the  writing  pen  without  the 
use  of  auxiliary  devices  of  any  kind. 
The  ink  supply  la  contained  in  a  sta- 
tionary Inkwell,  from  which  It  Is  drawn 
by  capillary  aotlon  to  the  writing  pen. 
The  Ink  is  carried  to  the  pen  through 
an  enclosed  tube,  avoiding  exposure  to 
the  air.  dust  and  dirt.  In  order  to 
adapt  the  Instrument  to  various  uses, 
It  is  made  In  three  types  of  canes, 
namely,  portable,  switchboard  and  wall. 
The  portable  Instrument  weighs  20 
pounds,  and  can  be  taken  and  used  al- 
most anywhere.  The  meter  cases  are 
made  of  cast  aluminum,  making  them 
light  and  unaffected  by  heat  and  mois- 
ture. The  clock  is  mounted  In  an  Indi- 
vidual dust-proof  case,  and  Is  as- 
sembled complete  as  a  unit.  The  clocks 
are  made  so  that  the  speed  of  the  chart 
can  be  adjusted  for  chart  speeds  of  % 
Ins..  i«  Ins.,  t  Ins.,  6  Ins.  and  11  Ins. 
per  hour;  by  a  special  feature  Incor- 
porated In  the  clock  at  the  time  It  Is 
made,  It  can  also  be  made  to  give  the 
above  hourly  speeds,  and  also  chart 
speeds  of  9i  In.,  1H  Ins.,  S  Ins.  and  • 
ins.  per  minute.  These  Instruments  are 
used  by  central  stations,  Industrial 
plants  and  engineers  for  recording  and 
testing  purposes.  Portable  meters  are 
used  for  temporary  Installations  and 
switchboard  or  wall  Instruments  for 
permanent  use.  Bulletins  and  further 
Information  sent  on  request. — Adv. 

Gurley.  W.  ft  L.  E.,  514  Fulton  St..  Troy, 
N.   Y. 

Hlndle.  Charles  F..  4E  Spring  St.,  Oasln- 
ing.  N.   Y.      "American." 

Jewell  Electrical  Instrument  Co.,  ICE* 
Walnut  St,  Chicago,  111.     "Jewell," 
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LEEDS,  &  NORTHRUP  CO..  4901  Stan- 
ton Ave.,  Philadelphia.-  Fa.,  1104 
Monadnock  Block,  Chicago.  III.  Auto- 
matic Recording  Potentiometers  and 
Wheatstone  Bridges.  From  1  to  If 
records  on  one  chart.  Charts 
In.   wide,   giving  a  clear,   open, 


Graphic  Recording  Instrument 

equipped  to  operate  signals  or  alarms, 
or  to  operate  relays  to  give  automatic 
control.      May   be   applied    to   voltage, 

'  —     conductivity     measure- 


Leupold.  Voelpel  &  CO.,  107  E.  70th  St.. 
N..  Portland.  Ore.  (Long  distance 
water  stage  recorder.)     "Stevens." 

Nautical  Instruments  Mfg.  Co..  Inc..  6SR 
Hendrtx  St..  Brooklyn,  N.  Y.  (Elec- 
tric ship's  log.)     "Nautlco." 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown,   Philadelphia,   Pa. 

Itleker  Instrument  Co.,  1919-21  Fairmount 
Ave..  Philadelphia,  Pa. 

TAYLOR  INSTRUMENT  COMPANIES, 
96  Ames  St.,  Rochester,  N.  Y.  "Tycos." 

■mOMPSON-LEVERINa  CO.,  S27  Arch 
St..  Philadelphia.  Pa.  "Peerless." 
(See  display  advertisement  on  page 
1288.) 

INSTRUMENTS,  ELECTRICAL,  LEC- 
TURE AND  SPECIAL  LABORATORY.— 
These  are  instruments  made  for  special 
purposes.    As  lecture  Instruments  they  may 


ciple, 


prin 

_     .    =-   ,t  per- 

)  observe  conditions  and  take  read- 
ings simultaneously.  Many  tests  that  are 
run  in  laboratories,  especially  for  research 
work,  require  Instruments  that  are  not 
standard  or  that  have  never  been  used  be- 
fore. These  Instruments  and  much  other 
auxiliary  testing  equipment  are  often  made 
up  to  meet  the  special  requirements  of  the 
test.  In  this  manner  hundreds  of  Instru- 
ments have  been  made,  many  of  which 
were  special  forms  of  standard  Instruments 
designed  for  very  unusual  ranges  or  ex- 
treme sensitivity,  etn 
Manufacturers: 
American    Radio    &    Research    Corp.,    SI 

Park  Row,  New  York,  N.  Y. 
ANDERSON  ELECTRIC  &  EQUIPMENT 
CO.,  154-100  Whiting  St.,  Chicago,  111. 
RIDDLE,  JAMES  O.,  1211-13  Arch  St., 
Philadelphia,  Pa.  "Megger"  testing 
sets  for  testing  Insulation  resistance, 
etc  (see  Megohm  me  ters ) ;  "FVahm" 
vibrating  reed  frequency  meters,  port- 
able and  switchboard  type  (see  Fre- 
quency meters);  "Jagabl"  sliding  con- 
tact tube  rheostats  for  rapid  regulation 
of  electrical  circuits  (see  Rheostats 
special  and  mtscel.);  "Frahm"  vlbrat- 
Ing-reed  tachometers;  "Jagabl"  Type  C 
hand  tachometers  operating  on  th< 
centrifugal  principle.  For  last  two  in- 
struments see  Tachometers,  Indicating 
—Adv. 
Canadian  General  Electric  Co.,  Ltd.,  11] 

King  St,W..   Toronto.  Ont,.  Can. 
Canadian   Westlnghouse   Co.,   Ltd.,   San 
ford  *  Myler  Sts..  Hamilton.  Ont.  Can 
"Westlnghouse." 


When  writing  to  manufacturers  please 

mention  the 
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Chicago    Surgical    &    Electrical   Co..    314- 

324  W.  Superior  St..  Chicago.  Dl. 
Great    Lakes    Radio    Supplies    Co..    Inc.. 

1st  National  Bank  Bldg..  Elmhurst,  01. 
Hlndle.  Charles  F.,   45  Spring  St.,  Osain- 

lng.   N.  Y.     "American." 
Jewell    Electrical    Instrument    Co.,    16E0 

Walnut   St..   Chicago,    111.      "Jewell." 
LEEDS   &    NORTHRUP   CO.,    4901  Stan- 
ton Ave.,   Philadelphia,  Pa. 
Pyrolectrlc    Instrument    Co..     686-640    E. 

State  St.,  Trenton.  N.  J. 
Queen-Gray  Co.,  04-70  Johnson   St.,   Ger- 

mantown,  Philadelphia.  Pa. 
RAW  SON  ELECTRICAL  INSTRUMENT 

CO..  4  Norfolk  St.,  Cambridge.   Mass. 
Rleker  Instrument  Co.,  1819-21  Fairmount 

Ave..    Philadelphia.    Pa. 
Roller- Smith     Co..     233     Broadway,     New 

York,  N.  Y. 
Standard    Scientific    Co.,    9    Barrow    St.. 

THOMPSON-LEVERING  CO.'.  327  Arch 
St..  Philadelphia,  Pa.  "Peerless."  (See 
display  advertisement  on  pace  12R6.1 

Wahmann  Mfg.  Co..  George  H..  630  W. 
Baltimore  St.,  Baltimore,  Md.  (Bac- 
teriological). 

Ward   Leonard  Electric  Co..  Mt.  Vernon. 


adv.  pages  1395-1403.) 
'-iton       Electrical       Innirumei 
"averly  Park,  Newark.  N.  J. 
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.N8TRUMENTS,  ELECTR1-.. 
UR1NQ.— Electrical  measuring-  In 
may  be  divided  Into  several  classes,  de- 
pending upon  the  basis  of  class  Ideation. 
If  the  distinguishing  characteristic  Is  the 
---ilia   In   which   the   results   are  expressed 

assuring  Instruments  may  be  classed  as 
absolute  or  secondary.  Again,  the  dis- 
criminating characteristic  may  be  the  del- 
icacy of  the  Instrument  and  Its  accuracy 
end  precision  of  measurment;  this  basis 
gives  two  classes,  known  as  laboratory  and 
commercial.  Subdivision  of  each  Of  these 
four  general  classes  may  be  made  on  the 
principle  of  operation;  according  to  this 
basis  we  have  electromagnetic,  electro - 
dynamic,  electrostatic  and  thermal  Instru- 
ments, Finally,  the  discriminating  char- 
icteriatlc  may  be  the  quantity  measured; 
luch  a  basis  gives  ammeters,  voltmeters, 
wattmeters,  magnetometers,  ohmmeters 
perm eamet era,   etc. 

Absolute     Instruments    are     those    which 

-e  so  designed  and  constructed  that  the 
.■suits  are  expressed  in  absolute  units. 
This  means  that  the  physical  dimensions 
upon  which  the  quantities  measured  de- 
depend  must  he  known  accurately  so  that 
the  fsetor  which  connects  the  effect  of  the 
quantity  measured  with  Its  numerical  value 
lan    be    calculated.      The    tangent    gal  van - 

Secondary  Instruments  are  those  whose 
icales  have  been  determined  or  divider!  n- 
>erimentally.  Such  Instruments  are  cal- 
hrated  In  Iwibi  of  the  units  of  the  quan- 
The  ordinary  electrical  In- 
xamples. 


struments 


the    1 


Held    : 


nent  or  temporary.      Such    Instruments  are 
of   three    rlsssea:      (1)    movable-cor-e    t>  r> 

(2)  movable-col!    permanent- magnet    type 

(3)  induction  type. 

Movable-Core  Type  Instruments  am  elec- 
tromagnetic Instruments  whose  deflection 
Is  produced  by  the  sction  of  magnetic 
forces  on  a  pivoted  Iron  core.  The  act- 
uating force  of  such  Instruments  Is  roughlv 
proportional  to  the  square  of  the  numerical 
value  of  the  quantity  measured,  although 
they  are  usually  calibrated  In  terms  of  the 
first  power  of  the  quantity. 

Movable. Coll  Permanent-Magnet  Type 
Instruments  are  constructed  with  a  pivoted 
coll  to  which  a  pointer  Is  attached  and 
which  Is  actuated  by  the  magnetic  force 
due  to  a  current  In  the  coll  and  a  per 
nent  magnet.  Nenrly  all  tvpes  of  d-c. 
meters  and  voltmeters  are  excellent  _._ 
amples.  The  actuating  force  of  such 
Instruments  Is  proportional  ' 
power  of  the  quantity  measu 

induction  Type  Instrument*  are  those 
whose  actuating  force  Is  due  to  a  revolv- 
ing or  shifting  magnetic  field.  The  mag- 
netic field  Is  produced  by  either  single- 
phase  or  polyphase  alternating  currents  lr 
stationary  colls  and  the  reaction  of  thl( 
field  with  the  field  due  to  the  Induced  cur. 
rents  causes  a  deflection  or  rotation  of  the 
movable  element.     They  are   used   exclus- 


,-ely    In    the   measurement   of   alternating 
lectrlcal  quantities. 
Electrodynamlo     Instruments     are     those 
/hose  actuating  force  is  due  to  the  Inter- 
action   of   currents   in    colls   without   Iron 

Electrostatic  instruments  are  those 
whose  actuating  force  is  due  to  the  at- 
traction or  repulsion  of  static  charges. 
Their  action  Is  Independent  of  magnetic 
forces. 

Thermal  Instruments  are  of  two  types, 
one  type  employing  the  physical  expansion 

and  the  other  the  e.  m.  f.  developed  when 
the  Junction  of  dissimilar  metal*  Is  heated. 
The  former  are  known  as  hot-wire  Instru- 
lents.  the  latter  as  thermocouples,  which 

Hotwire  Instruments.    The  rise  of  tem- 

functlon  of  the  resistance  of  the  wire  and 
square   of   the   current   strength.      The    rise 
In  temperature  Is  usually  accompanied  by 
change  in  the  resistance  of  the  wire  and 
change    In   length.      Either   one   of  these 
fects   of   the    current   may   be    utilised    to 
easure  the  current  or  e.  m.  f.   to  which 
..ie  current  Is  due.     The  common  hot-wire 
Instruments   utilise   the    expansion   of    the 
current -carrying    wire     for    actuating     the 
pointer.     This  wire  is  kept  at  a  flxed  ten- 
ion   by  a  spring.      As  the  wire   elongates, 
ie    deflection   of    the    spring   rotates    the 
..tart  to  which  the  pointer  is  attached.    As 
the.  heat   developed   Is  proportional   to  the 
square  of  the  current,  the  deflection  Is  pro- 
corttonal  to  the  square  of  the  current,  and 

values  or  current  or  voltage. 
E-n,-  • -*    measurements  the  hot-wire  In- 

... ,_jsess   certain   theoretical   ad- 

.—jtages.  namely,  they  are  not  Influenced 
by  variations  In  frequency,  magnetic  fields, 
and  wave  form.  There  are  certain  Inher- 
ent practical  difficulties,  however,  such  as 
lie  uncertainty  of  the  zero,  large  con- 
mmptlon  of  energy,  errors  due  to  changes 
n  surrounding  temperature,  and  to  heat- 
ing when  left  In  the  circuit,  which  limits 
their  use  on  switchboards.  Their  partleu- 
fleld  of  usefulness  is  In  high-frequency 

.....isfer    Instruments    between    direct    and 

alternating  currents  when  calibrating  a-c. 
meters.  Such  ammeters  are  seldom  made 
of      greater      current      capacity      than      ZG 


Deflectloi 
those    that    ... 
by  means  of  a  pointer  moving  over  a 

Integrates  Instruments  are  those  that 
sum  up  the  Instantaneous- values  over  an 
Interval  of  time.  Examples  are  ampere- 
hour  meters  and  watt-hour  meter*. 

Recording  or  Graphic  Instruments  are  In- 
dicating instruments  to  the  pointer  of 
which  Is  attached  some  device  for  record- 
ing the  fluctuations  of  the  instantaneous 
values  on  a  chart  that  moves  at  uniform 
speed  either   longitudinally  or   circularly. 

Instrument  Control  systems.  Most  elec- 
trical and  magnetic  quantities 
ured  or  compared  by  their  elei 
magnetic  forces.  A  force  cannot  be  ex- 
erted unless  there  Is  an  opposing  force  of 
like  Intensity,  hence  all  Indicating  and 
recording  instruments  that  are  actuated  by 
forces  proportional  to  the  quantities  meas- 
ured must  be  provided  with  some  counter 
force  whose  Intensity  will  vary  with  the 
actuating  force.  The  controlling  farces 
employed    In    electrical   measuring   lnstru- 

(1)  Resisting  force  of  a  spring;  (2)  the 
torsion  of  some  filament;  (3)  the  force  of 
gravity;    (4)    the    mechanical    friction    of  a 

„....4.[.._  ......   i-i   .,*.. .B  induced  in 


mpere-hour 
Damping.  By  damping  Is  meant  the  re- 
tardation of  the  motion  of  the  moyab.e 
element  of  an  Instrument  so  that  It  will 
come  to  rest  quickly  and  indicate  cor- 
rectly. Moving-coil  Instruments  are  usual- 
ly damped  by  the  eddy  currents  induced  In 
the  frame  of  the  movable  coil.  Electro- 
static and  several  other  types  of  Instru- 
ments are  damped  by  the  friction  of  air  In 
dashpots  or  against  movable   vanes. 

Critical  Damping.  A  deflection  Instru- 
ment Is  said  to  be  critically  damped  when 
after  deflection  It  returns  to  sera  but  does 


9  It. 


i   that 


deflection     Instrument     which     deflects 
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promptly  to  the  proper  value  of  the  quan- 
tity being  measured,  but  does  not  over- 
shoot the  mark. 

INSTRUMENTS,  ELECTRICAL.  MIS- 
CELLANEOUS.— Electrical  Instruments 
are  made  to  measure  a  number  of  quan- 
tities. Many  of  the  standard  Instruments 
are  described  elsewhere.  There  are,  how- 
ever, many  other  miscellaneous  Instru- 
ments for  making;  measurements  of  quan- 
tities that  are  usually  Ignored  In  practical 
work  and  for  many  special  laboratory 
measurements.  A  few  of  these  are  given 
here.  One  Is  a  bolometer,  which  is  used  to 
measure  extremely  small  temperature 
changes.  See  Bolometer.  Another  instru- 
ment known  aa  a  baireter  Is  used  to  raeai' 
lire  small  currents  of  high  frequency.  This 
is  obtained  by  a  bridge  arrange  men  I 
which  utilizes  the  change  In  resistance  in 
a  high- temperature -coefficient  wire.  There 
are    also    special    forms    of    galvanometi — 


i    lor 


The? 


_   thermocouple  which  has  one  end 

connected  in  the  high-frequency  circuit  and 
the  opposite  end  connected  lit  a  galvan- 
ometer circuit. 

For  measuring  Inductances,  both  largo 
and  small,  there  are  a  number  of  Instru- 
ments. One  type  of  these  la  known  as 
oscillators,  which  Include  a  bridge  consist- 
ing of  standard  and  variable  inductances 
and  resistances  that  are  balanced.  Some 
form  of  energy  must  be  supplied  and  often 
the  oscillator  Itself  gives  a  very  pure  sine 
wave  of  high  frequency.  There  are  also  a 
number  of  other  instruments  used  for  test- 
ing purposes.  One  form  of  Ihese  Is  the 
Instruments  for  measuring  the  slip  of  In- 
i.  either  giving  a  direct  read- 


special   testlni 

nts   made   for   re- 

search  or  oth 

lal 

aboratory  work. 

electrical   tnstru- 
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Canadian  General  Electric  Co..  Ltd.,  212 
King   St..   W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  A  Mylei"  Sis..  Hamilton.  Ont.,  Can. 
"Westinghouse." 

Electric  Tachometer  Corp..  The,  110  N. 
11th   St.,   Philadelphia,   Pn.      "TMco." 

ESTERLINE-ANGHS  CO.,  THE.  Lemcke 
Annex,  Indianapolis.  Ind. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Mass.     (Audibility  Meter.) 

Hlndle,  Charles  F..  45  Spring  St..  Oasln- 
Ing,  N.  T.     "American." 

Jewell  Electrical  Instrument  Co..  1*50 
Walnut    St..    Chicago,    111.       "Jewell." 

LEEDS  A  NORTHRUP  CO.,  4B01  Sten- 
ton  Ave.,    Philadelphia,   Pa. 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park  PL,  New  York,  N.  T. 

Matthews  &  Brother.  Inc.,  W.  N..  291! 
Easton  Ave..  St.  Louis,  Mo. 

Pyrolectric  Instrument  Co.,  836-640  E. 
State  SU  Trenton,  N.  J. 

Queen-Gray  Co..  64-10  Johnson  St.,  Ger- 
mantown.   Philadelphia,   Pa. 

Radio  Service  &  Mfg.  Co..  464  Merrick 
Rd.,  Lynbrook,  L.  I.,  N.  T.  "Radio 
-rvice." 

-slectr 

.     _  irfolk    St..    v.ni..uiiu6c.    iiooo. 

Rleker  Instrument  Co..  1919-21  Fair- 
mount   Ave.,  Philadelphia.   Pa. 

Roller-Smith    Co.,     233     Broadway,    New 

York,  N.  Y. 
SANGAMO    ELECTRIC    CO..    Springfield, 

III.     "Sangamo." 
Standard     Scientific    Co..    9    Barrow    St., 

New  York,   N.  Y.     "StanMco  " 
TH()MPSON-l,KVKRI.VQ     CO.,     T,?.l     Ar<jli 

St.,      Philadelphia,      Pa,        "Peerless." 
(See    display    advertisement    on    page 


Ware 


Electric  Co.,  Mt.  Vernon. 


Rieker  Instrument  Co..  1919-21  Falrmount  ■ 

Ave..  Philadelphia,  Pa. 
Roller-Smith     Co.,     233    Broadway.    New 

York.    N.    Y. 
Scrnnton    Glass    Instrument    Co..    322    N. 

Washington   Ave.,    Scranton.    Pa. 

TAYLOR     INSTRUMENT     COMPANIES. 

95  Ames  St..  Rochester.  N.  Y.  'Tycoa.'f 

THOMPSON -LEVERING    CO..    327   Arch 

St.,  Philadelphia,  Pa.     "Peerless."    (See 

display  advertisement  on  page  1286.) 

Ward  Leonard  Electric  Co..  Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.   pages    1395-1402.)- 
Weaton       Electrical       Instrument      Co.. 

Waverly  Parte.  Newark.  N.  J. 
Williams.  Brown  &  Earle.  Inc..  918  Chest- 
nut St.,  Philadelphia,  Pa. 
INSTRUMENTS,  RADIO.  —  Instruments 
used  to  measure  the  high-frequency  cur- 
rents and  other  desirable  quantities  en- 
countered In  radio  telegraphy  and  radio 
telephony  are  generally  different  from  ordi- 
nary measuring  Instruments.  In  measuring 
radio  currents  or  voltages  ordinary  am- 
meters and  voltmeters  do  not  give  accu- 
rate or  satisfactory  results  because  of  the 
high  frequency  used.  A  special  type  of 
hot-wire  ammeter  has  been  developed  lor 
this  purpose  and  in  some  cases  will  meas- 
ure currents  up  to  300  amperes.  It  Is  es- 
sential that  the  value  of  current  In  the 
sending  antenna  be  known.  Voltage  meas- 
urements are  made  by  means  of  electro- 
static voltmeters  or  by  means  of  a  spark- 
gap  voltmeter.     (See  Voltmeters.) 

ments  used  for  this  service.  They  are  used 
to  determine  the  wave  length  of  the  high- 
frequency  circuits.  They  consist  essentially 
of  a  circuit  containing  known  Inductance 
and  capacitance,  one  or  both  of  which  can 
be  varied  until  Its  circuit  Is  in  resonance 
with  the  one  being  measured.  Other  In- 
to give  the  values  of  the  decrement.  This 
Instrument  la  valuable,  inasmuch  as  shnrp 
tuning  la  impracticable  when  the  incoming 
a-svf  trains  contain  leaa  than  13  complete 
I    before    the    amplitude    has    de- 

'ortunately,  many  of  the  pieces  c' 
atua  used  In  radio  work  are  referred 
i   Instruments,   although    they   do   not 


is  do  other  electrical  instn 

manufacturers   of    radio 

i    Is   commonly    designated 


Acme  Apparatus  Co..  27  Windsor  St.. 
Cambridge.  Mans.     "Acme." 

Adams  Morgan  Co..  Alvin  Place,  Upper 
Montclalr.  N.  J.     "Amco." 

American  Radio  A  Research  Corp..  71 
Park  Row,  New  York,  N.  Y. 

Bunnell  &  Co.,  J.  H.,  32  Park  Place.  New 
York,    N.   Y.      "Bunnell." 

Chelsea  Radio  Co.,  15  5th  St.,  Chelsea. 
Mass. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge. Mass. 

Connecticut     Telephone    A     Electric    Co., 

Cramer  A  Swain.  2916  N.  16th  St- 
oma ha.   Nebr. 

De  Forest.  Lee.  Inc..  451  3rd  St..  San 
Francisco,   Cal. 

Eastern  Precision  Electrical  Instrumeiit 
Co..  M-71  Observer  St..  Rockvllle  Cen- 
tre.  N.  Y. 

Gray  A  Danlelson  Mfg.  Co.,  579  Howard 
St..   San   Francisco.  Cal. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  I*< 
.National  Bank  Bldg.,  Elmhui.it,  IN. 
"RVA." 

GREBE  A  CO..  INC..  A.  H..  70  Van  Wyck 
Blvd.,    Richmond    Hill,    N.    Y.      "Grebe 

International  X-Ray  Corp.,  326  Broadway, 

New  York.  N.   Y. 
Jewell     Electrical     Instrument     Co..     1660 

Walnut  St.,  Chicago,  III.     "JewelL" 
Kennedy   Co..    The  Colin    B.,    140   Second 

St.,  San  Francisco.  Cal. 
Klltzen   Radio  Mfg.  Co..   Inc..   Flett  Ave., 

Racine.  Wis. 
Liberty    Electric    Corp.,     Port     Chester. 

N.  Y. 
Manhattan  Electrical  Supply  Co..  Inc..  li 

Park  PL,    New  York,    N.    Y. 
Modern  Radio  Equipment  Co..  27  S.  Broad 

St..   Elisabeth.    N.   J.      "Modern." 
Murdock    Co.,    William    J.,    Everett    Ave. 

A   Carter   St.,   Chelsea,    Mass.     "Mur- 
dock." 
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Parkin    Mfg.    Co..    San   Rafael,    Cal. 
Radio  Corp.   of  America.   233   Broadway, 

New  York.  N.  Y. 
Radio   Service   &   Mfg.   Co..    464   Merrick 
Rd.,    Lynbrook,    L.    I.,    N.    Y.      "Radio 
Service." 
RAWSON  ELECTRICAL  INSTRUMENT 

CO.,  i  Norfolk  St..  Cambridge.  Haas. 
Rleker  Instrument  Co.,  1919-21  Falrmoum 

Ave.,  Philadelphia.  Fa. 
Roller-Smith     Co.,     233     Broadway,     New 

York,   N.   Y. 
SIGNAL     ELECTRIC     MFG.     CO..     Me- 
nominee, Mich.     "Signal." 
Somerville    Radio   Laboratory.    101   Heath 

St.,  Somerville,  Hau.     "Sorala." 
Western  Radio  Electric  Co..  6S0  S.  Flower 

St..   Lob  Angeles.   Cal.      "Wesrad." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.  pases  1396-1402.1 
Weston   Electrical  Instrument  Co.,   Wav- 

erly  Park,  Newark,  N.  J. 
Wilcox    Laboratories,    Inc.,    The,    1S1    S. 

Falrvlew  Ave..  Lansing,  Mich. 
INSTRUMENTS,  TELEGRAPH.  —  The 
successful  operation  of  telegraph  lines 
which  are  working  duple*  or  quadruplex 
requires  careful  balancing  and  testing. 
This  requires  the  use  of  special  Instru- 
ments, often  standard  types,  to  measure 
the  currents  flowing  to  compare  the  arti- 
ficial line  with  the  working  line.  etc.  This 
Involves  the  use  of  galvanometers  usually, 
or  a  center-reading  ammeter.  Ohm  meters 
or  other  resistance -measuring  devices  are 
also  used.  Special  forms  of  bridges 
adapted  particularly  for  use  on  telegraph 
and  telephone  lines,  are  made  so  that  Mur- 
ray and  Varley  loop  tests  may  be  easily 
made.  Values  or  inductance,  capacitance 
and  leakance  of  the  lines  are  generally  de- 
termined, this  being  done  by  the  ordinary 
Instruments  for  that  purpose  by  compari- 
son  methods. 

In  wire  telegraphy,  as  In  radio  teleg- 
raphy, many  parts  of  the  equipment  com- 
monly referred  to  as  instruments  are  In  no 
sense  electrical  measuring  instruments. 
These  are  described  completely  under  Tele- 
graph sets,  which  see. 
Manufacturers: 
Adams   Morgan   Co.,    Alvin    Place.   Upper 

Montclair,   N.   J.     "Amco." 
American    Radio    &    Research    Corp.,    11 

Park  Row,   New  York,  N.   Y. 
Bunnell    ft    Co..    J.    H.,    32    Park    Place, 

New  York.   N.  Y.     "Bunnell." 
Eastern   precision    Electrical   Instrument 
Co..   S8-71  Observer  St.,  Rockvllle  Cen- 
tre, N.  Y. 
Foots,  Pierson  ft  Co..  Inc.,  160-162  Duane 

St.,   New  York.   N.  Y. 
Great    Lakes    Radio    Supplies    Co.,    Inc., 
1st  National  Bank  Bldg..  Elmhurst,  III. 
Liberty     Electric     Corp.,      Port     Chester, 

N.   Y. 
Manhattan  Electrical  Supply  Co.,  Inc..  IT 

Park  PL,   New   York.   N.   Y. 
RAWSON  ELECTRICAL   INSTRUMENT 

CO..  4  Norfolk  St.,  Cambridge,  Mass. 
Rleker  Instrument  Co.,  1919-21  Falrmount 

Ave.,  Philadelphia,  Pa. 
Roller-Smith     Co.,     133     Broadway,     New 

York.   N.   Y. 
St-    John,    Thomas   M„    East    Windham, 

N.  Y. 
SIQNAL     ELECTRIC     MFC.     CO.,     Me- 
nominee, Mich.    "Signal." 
Wilcox    Laboratories.    Inc..    The,    111    S. 

Falrvlew  Ave.,  Lansing,  Mich. 
INSULA    WELOA.— Trade    name   for  In- 
dustrial goggles   manufactured   by   Strauss 


INSULAC— Trade  name  for  Insulating 
varnish  manufactured  by  the  Robertson 
Chemical  Co..  Cleveland.  Ohio. 

1NSULADUCT.— Trade  name  for  flexible 
fabric  tubing  manufactured  by  the  L.  & 
N.  Co.,  Ltd..  St.  John*.  Que.,  Can. 

INSULATE.— Trade  name  for  molded  In- 
sulation manufactured  by  the  General  In- 
sulate Co.,   Brooklyn.   N.   Y. 

INSULATED  BOLTS,  COUPLINGS 
(SHAFT),  FORKS,  HANDLES,  NAILS, 
NUTS,  RACKS,  SCREW  DRIVERS,  SHOES 
(LINEMEN'S),  STAPLES,  TACKS,  TURN. 
BUCKLES.— See   these   specific   headings. 

INSULATING  BUSHINGS,  COMPOUNDS, 
FABRICS,  (OILED),  JOINTS  (FIXTURE), 
LININGS  (PULL  CHAIN),  LUMBER, 
MATTING.  PAINTS,  VARNISH.—See 
these  specific  headings.  Also  see  cleats, 
felt.    mica.    oil.    paper,    supports,    tape   and 

INSULATING      MATERIALS      CO 6133 

Wesson    Ave,,    Detroit,    Mich.      Hanufac- 


President,  J.  Q.  Splane;  vice-  _ 
James  Inglis;  secretary,  treasurer  and  gen- 
eral manager,  W.  S.  Gates:  sales  manager. 
C.  F.  King. 

INSULATING  MATERIALS. —Insulating 
materials  are  classed  a*  nonconductors  of 
electricity  and  are  those  materials  which 
are  commonly  used  In  fnaklng  Insulators 
or  for  various  other  Insulating  purposes. 
They  are  also  commonly  referred  to  as 
dielectrics,  which  see.  They  may  be 
classed  In  several  ways,  one  of  which  Is 
according  to  their  physical  properties. 
This  gives  four  general  classes,  solids, 
plastics,  liquids  and  gases.  Many  of  the 
materials  In  these  classes  are  described 
and  their  Insulating  properties  are  given 
elsewhere  In  this  book  under  the  partic- 
ular name  of  the  material. 

In  the  class  of  solids  they  are  further 
divided  Into  two  groups,  natural  and  fab- 
ricated. In  the  first  group  are  some  of 
the  most  Important  Insulating  materials, 
such  as  asbestos,  soapstone,  slate,  marble, 
mica,  lava,  wood,  gums  and  resins.  The 
fabricated  materials  are  also  of  extreme 
Importance.  They  Include  glass,  porcelain. 
molded  compositions,  synthetic  resins,  hard 
rubber,  paper,  fabrics,  yarns,  vitrified  ma- 
terials, etc.  The  molded  composition  Is 
one  class  of  Insulating  material  that  has 
developed  very  rapidly  within  the  last  few 
years.  It  makes  possible  Insulators  and 
other  insulating  articles  In  shapes  and 
forms  that  were  formerly  Impossible  and 
It  also  gives  Important  properties  of  heat 
resistance,  strength  and  ruggedness  that 
are  unknown  to  many  other  Insulating 
materials. 

Plastics  are  of  importance  from  an  elec- 
trical standpoint,  but  not  as  much  so  as 
the  solids.  -Such  articles  are  included  in 
this  class  as  caoutchouc,  asphalt,  guttn 
percha,  pitch,  waxes,  and  other  compounds. 
They  are  used  considerably  for  Impregnat- 
ing other  Insulating  materials. 

Liquids  are  largely  used  as  such  and 
are  also  used  where  they  solidify  upon 
application.  The  most  Important  liquid 
insulating  materials  are  oils.  There  are 
three  kinds  used,  mineral,  animal  and 
vegetable.  Those  that  solidify  on  applica- 
tion are  used  In  enamels,  paint,  Japan, 
varnish  and  shellac. 

Gases  are  not  as  important  In  the  ordi- 
nary sense,  aside  from  their  use  In  con- 
densers, etc.  The  more  prominent  Insu- 
lating gases  are  atmospheric  air,  hydrogen, 
nitrogen   and   carbon  dioxide. 

INSULATING  MATERIALS  AND  COM- 
POSITIONS, MISCELLANEOUS.  —  There 
are  many  native  materials  and  artificial 
compositions  other  than  those  listed  which 
are  occasionally  used  for  Insulating  pur- 
poses. Among  the  simpler  materials  that 
are  used  without  chemical  alteration  In 
their  preparation  for  use  are  quarts,  mag- 
nesia, kleselguhr.  talc  or  soapstone.  spe- 
cial woods,  fibers,  etc.  Aside  from  these 
there  are  numerous  compounded  prepara- 
tions made  In  many  cases  to  meet  special 
requirements  as  to  plasticity,  temperature. 
dielectric  strength,  tensile  and  compres- 
sive strength,  resistance  to  moisture,  acids. 
eta  A  great  variety  of  Ingredients  art 
used  In  the  preparation  of  such  compounds, 
most  of  which  are  patented  or  trade  se- 
crets. These  miscellaneous  compounds  are 
exclusive  of  the  widely  used  molded  In- 
sulations, Impregnating  and  sealing  com- 
pounds,    shellacs,     varnishes     and     paints. 


William  St.. 
Chattanooga.  Tenn. 

Bartlett,  Inc..  H.  N.,  19  Park  PI.,  New 
York.   N.   Y. 

Bar  wood  Mfg.  Co.,  I..  J.,  Stone  ham 
Branch.   Boston   SO,  Mass.      "Barwood." 

Becker  Electric  Works.  80S6  Lincoln  Ave., 
Chicago.   111. 

Benollte  Co.,  Inc.,  Ml  4th  Ave.,  Pitts- 
burgh, Pa. 

Best  Electric  Corp.,  4TB  Broadway,  New 
York.   N.   Y. 

Caiman  &  Co..  Bmll.  100  William  St., 
New   York.    N.   Y. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  &  Mylcr  Sts..  Hamilton.  Ont..  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso,  Ind.  See  display  advertise- 
ment on   page  1320.) 

Clay  Electric  Co.,  3303  N.  12th  St.,  Phila- 
delphia. Pa. 

Cochrane  Chemical  Co..  432  Dan  forth 
Ave.,  Jersey  City,  N.  J. 


Columbus  Varnish  Co.,  The,  284  Coxslna 
St.,   Columbus,   Ohio.     "Columbus." 

Condenslte  Co.  of  America,  Grove  St  A 
Erie  R.  R..   BIoomBeM,  N.  J. 

Detroit  Insulated  Wire  Co..  4E61-4E47 
Wesson  Ave.,  Detroit,  Mich.     "Detroit" 

Dielectric  Mfg.  Co.,  SL  Louis,  Mo. 
"Dielac." 

Dominion  Asbestos  ft  Rubber  Corp.,  164 
Nassau  St.,  New  York,  N.  Y. 

DOWNEY  CO..  GILBERT  H.,  T  3.  ITth- 
St..  Philadelphia,  Pa. 

Electrical  Engineers  Equipment  Co.,  IB 
S.  Desplalnes  St..  Chicago,  111. 

Electric  Insulation  ft  Varnish  Co.,  Ltd.. 
New  Toronto,  Ont.,  Can. 

Eiectrose  Mfg.  Co.,  Brooklyn,.  N.  Y. 
"Electro  He." 

Flexible  Compound  Co.,  Inc..  The,  2607 
Haverford  Ave.,  Philadelphia,  Pa. 
"Flexible  Compound." 

FORMICA  INSULATION  CO..  THE,  4614 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 
"Formica." 

GARFIELD  MFG.  CO.,  Garfield.   N.  J. 

Good  Mfg.  Co..  The,  160  N.  Wells  St., 
Chicago,  III. 

GENERAL     ELECTRIC     CO.,     Schenec- 

.  tady,  N.  Y.  Materials  developed  from 
careful  research  and  made  primarily  to 
meet  the  requirements  of  G-E  prod- 
ucts. These  fabrics  and  compounds  are 
offered  to  others  for  general  electrical 
repair  work.  The  compounds  include 
varnishes,  Japans,  oils,  sealing  com- 
pounds and  paints.  (Bulletin  48704). 
The  fabrics  Include  fibers  and  papers 
treated  with  varnishes,  oils  and  Japans, 
and  asbestos  tape  and  treated  cloths. 
(Bulletin  43716).  See  adv.  pages  1203- 
1223.— Adv. 

Good  Mfg.  Co.,  The.  160  N.  Wells  St., 
Chicago,  HI. 

Hope  Webbing  Co.,  Providence.  B.  L 
"Hope." 

Hopewell  Insulation  ft  Mfg.  Co.,  Inc., 
Hopewell.   Va. 

Insulating  Materials  Co.,.  6133  Wesson 
Ave.,   Detroit.  Mich.     "Imco." 

Insulation  Products  Co.,  Richland  St.  ft 
Annon  Way,  Pittsburgh,  Pa. 

rNTKRNATIONAL  INSULATING  CORP., 
25  W.  46th  SL.  New  York,  N.  Y. 

INTERNATIONAL  MICA  CO.,  17th  A 
Brandywiue     Sts.,      Philadelphia,      Pa. 

International  Oxygen  Co.,  799  Frellnghuy- 
sen  Ave.,  Newark,  N.  J.  "I.  O.  C. 
System." 

INTERNATIONAL  PAINT  CORP.,  St 
Louis,  Mo.  "Inco  Insullte."  (See  dis- 
play advertisement  oh  page  1320.) 

mVTNOTON  VARNISH  AND  INSULA- 
TOR CO..  Irvlngton.  N.  J.  See  'Var- 
nish, Insulating";  also  see  display  adv. 
page  1319  for  all  Irvlngton  electrical 
products. — Adv. 

Johns-  Man  ville,  Inc.,  Madison  Ave.  ft 
41ot  St..  New  York.  N.  Y.  "Nlagrlte," 
'■Vulcabeston,1'    "Electrobestos." 

Johns-Pratt  Co.,  The,  666  Capitol  Ave., 
Hartford,   Conn. 

Mica  Insulator  Co.,  38  Church  St.,  New 
York.   N.  Y.     "Mlcanlte." 

Mica  Insulator  Co.,  Victoria vllle,  Que., 
Can. 

Mitchell-Rand  Mfg.  Co..  IS  Vesey  St. 
New  York,   N.  Y. 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse,   N.  Y.      "P.   ft    S." 

Res-Pro  Insulating  Co.,  Inc.,  Boston, 
Mass. 

ROCKBESTOS  PRODUCTS  CORP..  P.  O.     ' 
Drawer  1102,   New  Haven,   Conn. 

Ruberold  Co..  96  Madison  Ave..  New 
York,   N.  Y.     P"  ft  B." 

Slemon  Hard  Rubber  Corp.,  The,  State 
St.   Bridgeport.  Conn. 

Standard  Asphalt  A  Refining  Co.,  208  8. 
LeSalle   St,   Chicago.   111.     'Sareo." 

Sterling  Varnish  Co.,  The,  536-3  Fulton 
Bldg.,  Pittsburgh,  Pa.     "Sterling." 

STORRS  MICA  CO..  P.  O.  Box  N,  Owego, 
(Tioga  Co.).  N.  Y.  Block  mica— Indian. 
Argentine.     Brazilian,     African.— Adv. 

Tar  Heel  Mica  Co.,   The,  Plumtree,  N.  C. 

Toch  Bros.,  320  6th  Ave.,  New  York. 
N.  Y. 

WALSH  ELECTRICAL  SUPPLY  CO.. 
INC..  161  W.  18th  St.,  New  York.  N.  Y. 
(See  display  advertisement  on  page 
1306.) 

WATERBURY  BUTTON  CO..  326  8. 
Main  St,  Waterbury,  Conn.  (See  dis- 
play advertisement  on  page  1328.) 

WESTINGHOUSE  ELECTRIC  ft  MFO. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.   pages  1396-1402.) 

Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton, Del.     "Fyberold." 
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INSULATION,    EFFECT   OF   HEAT   ON. 

— Insulating  material  used  In  electrical'  ma- 
chinery becomes  permanently  damaged  by 
excessive  temperature,  the  damage  in- 
creasing with  the  length  of  time  that  the 
excessive  temperature  la  maintained  and 
with  the  degree  of  excess  temperature. 
After  repeated  operating  at  abnormally 
high  temperatures  the  Insulation  finally 
breaks  down.  The  shortening  of  life  by 
operating  at  high  temperatures  Is  war- 
ranted In  only  a  few  special  cases,  as 
when  It  la  desired  to  secure  some  par- 
ticular result  such  as  obtaining  the  great- 
est power  within  a  limited  space,  as  In 
motors  for  electrically  operated  torpedoes. 
To  permit  Increasing  the  load  On  a  ma- 
chine without  exceeding  the  safe  tempera- 
ture of  the  Insulation,  recourse  Is  made  lo 
special  or  forced  ventilation  of  the  wind- 
Ings.  This  is  quite  commonly  done  In  tur- 
bogenerators, large  railway  motors,  rolling- 


used  very  widely  and  for  a  variety  of  puj 
poses.  The  ease  with  which  they  may  be 
molded  and  tho  possibility  of  having  metal 
inserta  molded  into  them  permits  their  use 
for  a  great  many  purposes,  and  the  wide 
variety  of  uses  also  calls  for  a  number  of 
compounds.  Bakcllte  and  Condenslte  iro 
perhaps  the  beat  known  and  most  widely 
used:  they  are  listed  separately.  There 
are  a  number  of  others,  sold  under  various 
trade  names,  which  are  used  for  miscel- 
laneous purposes.  Among  these  are  Aetna, 
Alco.  Ambroln.  Di  el  ec  trite.  Electro  Be, 
Gohmak,  Qummon,  Hemlt,  Insulate,  Kerlte, 
Lavite,  Rollte,  Stemold,  Teglt,  Vulcaheston 
and  Vulcalose. 
Manufacturers: 

Alden-Napler  Co..  64  Willow  St.,  Spring- 
field. Mass.  "Na-ald." 
AMERICAN  INSULATOR  CORP.,  New 
Freedom.  Pa.  The  "Alco"  cold-mold- 
ing method  of  producing  electrical  and 
automotive  Insulated  parts,  while  com- 
paratively new,  has  been  placed  upon 
an  efficient  quantity -production  basis 
and  it  may  be  used  wherever  a  highly 
indurative  or  heat-resisting  molded  part 
la  required.  Parts  with  Inserts,  threads 
or  knurled  work  are  readily  produced 
by  the  "Aico"  cold -molding  process, 
ring  department  la  operated 

„.  ... .  -nolded 

.    — _,..K>rtumiy    will    be 

I    of    discussing    your    molding 

«»  and  offering  possible  sugges- 
for  more  practical  production  de- 
wlth  resultant  reduction  in  mold- 


ing c 


-Adv. 


American   Lava   Corp.,   1431  William   St., 
Chattanooga.   Tenn.      fLnva.) 
.  Anderson  Mfg.  Co.,  Albert  &  J.  M.,   289- 
305  A  St.,  Boston,   Mass.     "Aetna." 

Auburn  Button  Works,  Inc..  40-48  Wash- 
ington  St.,   Auburn,    N.   Y. 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,   111. 

BELDEN  MFG.  CO..  2300  S.  Western 
Ave.,    Chicago,    HI.       "Beldenmold." 

Boonton  Rubber  Mfg.  Co.,  Boonton,  N.  J. 
"Hl-Tenslt." 

Boston  Woven  Hose  A  Rubber  Co.,  Box 
GOTT,    Boston.    Mass. 

Burroughs  Co..  Charles,  141-149  Commerce 
St..    Newark,   N.    J. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Electric  motor  insulation  in  all  forms. 
commutator  Insulation,  including  molded 
rings,  sleeves,  bushings  and  segments, 
or  furnished  In  plate  form,  sets  es- 
pecially designed  for  General  Electric, 
■Chrlstensen  and  Westlnghouse  types  of 
motors.  For  other  Chicago  Mica  Co. 
products  see  display  advertisement  on 
page  1320.— Adv. 

Compo-Site,  Inc.,  207-215  Aator  St.,  New- 
ark,   N.   J.      "Oompo-Site." 

Condenslte  Co.  of  America,  Grove  St.  & 
Brie    R.    R..    BloomSeld,    N.    J. 

CUTLER-HAMMER  MPW.  CO..  THE 
Milwaukee.  Wis.  C-H  Thcrmoplax  and 
Pyroplax  are  used  in  the  making  of 
connector  plugs,  wiring  devices,  push 
buttons,  arc  shields,  switch  bases.  The 
first    la    heat-resisting    and     the    other 

ratings  may  be  formed  into  this  ma- 
terial  during  moulding.— Adv. 

Diamond  Rubber  Co.,  The,  Akron,  Ohio. 

Diamond  State  Fibre  Co..  Bridgeport, 
pa.     "Condenslte  Ccloron,"   "Disfico." 

Dielectric  Mfg.  Co..  St.  Louis,  Mo. 
"Petrite." 

Dominion  Asbestos  A  Rubber  Corp.,  154 
Nassau   St.,    New   York,    N.   Y. 


ECONOMY  FUSE  A  MFG.  CO.,  3717 
Greenvlew  Ave.,  Chicago,  III.  (See  dis- 
play adv.  page  1289.) 

Electrose  Mfg.  Co..  Brooklyn,  N.  Y. 
"Electros*."    - 

GARFIELD  MFG.  CO.,  Garfield,  N.  J. 
■■Oummon."   "Teglt."   "Hemlt." 

General  Insulate  Co.,  1004-1024  Atlantic 
Ave.,  Brooklyn,  N.  Y.    "Hl-Heet." 

Gray  A  Danielson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco,  Cal. 

Hopewell  Insulation  A  Mfg.  Co.,  Inc., 
Hopewell.   Va. 

Hygrade  Lamp  Co.,  80  Boston  St.,  Salem, 
Mass.      -Hygrade." 

Insulation  Products  Co.,  Richland  St.  A 
Annon  Way.  Pittsburgh,  Pa. 

INTERNATIONAL  INSULATING  CORP.. 
25  W.   45th    St.,   New  York,   N.  Y. 

Johns-Pratt  Co.,  The,  665  Capitol  Ave., 
Hartford.  Conn.  "J-P  Bakellte,"  "J-P 
Condenslte,"     "Johns -Pratt,"    "Moulded 

Mack  Molding  Co..  Little  Falls,  N.  J. 

MileheH-Hsnd  Mfg.  Co.,  18  Vesey  St., 
New   York,   N.   Y. 

Niagara  Insul-Bake  Specialty  Co..  Inc., 
483  Delaware  Ave..  Albany,  N.  Y, 

NORTHERN  INDUSTRIAL  CHEMICAL 
CO..  II  Elkin  St..  Boston,  Mass.  Manu- 
facturers of  moulded  Insulation  for  elec- 
trical   specialties,    automobile    ' 


merits. 


Con- 


subjected  to 
unions  i'o r  Indefinite  periods  wrcnoui 
materially  changing  in  structure,  finish, 
strength  or  form.  The  (lost  Intricate 
shapes  may  be  moulded  and  metallic 
connections  accurately  moulded  in 
place.  High  heat  does  not  soften  or 
warp  this  material.— Adv. 

Parkin    Mfg.    Co..    San    Rafael.    Cal. 

Phonograph    Appliance    Co.,    174    Wooster 
St..  New  York.  N.  Y. 

Redmanol    Chemical    Products    Co.,    636- 
678    W.    32nd    St..    Chicago,    111.      "Red- 

Scranton    Button    Co.,    The,    409    Cherry 

St..   Scranton,   Pa.      "Laeanlte." 
Shaw   Insulator    Co.,    5-7   Kirk   PL,    New- 
ark. N.  J.     "Shawlac." 
Siemon    Hard    Rubber    Corp.,    The,    Slate 

St.,  Bridgeport.  Conn. 
WATERBURT  BUTTON  CO.,  THE,  936 
So.  Main  St..  Waterbury,  Conn.  Es- 
tablished 1812.  Under  the  trade  name 
"Kay  Komp."  this  company  Is  market- 
ing a  new  molded  Insulation  Intended 
for  weatherproof  sockets,  bushings, 
knobs,  handles,  push  buttons,  etc.  This 
material  has  exceptional  strength,  fin- 
same  time  Is  extremely  economical  In 
first  cost.  Parts  are  made  by  con- 
tract from  sample  or  blueprint  in  any 
desired  quantity.  (See  entry  also  un- 
der "Eyelets,  for  electrical  use"  and 
display  adv.  page  13!!.)— Adv. 
WESTINOHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1403.) 
INSULATION  OF  CABLES.— See  Cables. 
lead-Hheatbed,  power  types. 

INSULATION  PRODUCTS  CO Rich- 
land St.  &  Annon  Way,  Pittsburgh.  Pa. 
Manufacturer  of  insulating  materials.  K. 
8.  Stevenson,  general  manager. 

INSULATION,  RAIL  JOINT  AND 
TRACK.— Ball  Joint  or  track  Insulation  is 
provided  at  the  junction  or  joint  of  two 
rails  where  It  fa  necessary  to  sect  Ion  all  re 
the. rails  for  signaling  purpoaea,  etc.  Fiber 
Is  generally  used  for  this  purpose.  There 
are  three  places  at  a  rail  joint  where  this 
insulation  Is  required.  Where  the  two  rails 
come  together  a  gap  Is  ordinarily  left  to 
permit  expansion,  but  in  an  Insulated  joint 
this  Is  filled  by  a  heavy  sheet  of  fiber  cut 
to  the  approximate  section  of  the  rail. 
The  fish  plates  which  go  on  the  sides  of 
the  rails  to  hold  them  in  line  are  insulated 
from  the  rail  by  another  sheet  of  Insula- 
tion placed  between  them.  Sometlmea  the 
rails  are  mounted  on  a  steel  tie  plate  In- 
stead of  being  spiked  directly  to  the  ties. 
In  such  cases  the  joint  must  be  protected 
by  another  insulating  sheet  placed  between 
the  plale  and  the  rail. 
Manufacturers: 

Campbell  Fibre  Co..   Stanton,   Del. 
Delaware    Hard    Fibre    Co..    Wilmington, 
Del.     "D.  H.  Egyptian." 
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9- Pratt   Co.,   The,   666  Capitol  Ave., 
1  Miller  St.,  Somer- 


__..  Waterbury,  Conn.  (See  display 
advertisement  on  page  1338.) 

INSULATION  RESISTANCE.— The  in- 
sulation resistance  of  an  Insulated  con- 
ductor is  the  electrical  resistance  offered 
by  the  Insulating  covering  to  an  Impressed 
voltage  tending  to  produce  a  leakage  of 
current  through  the  Insulation.  It  is  us- 
ually expressed  In  megohms  for  a  specllled 
unit  length  of  the  Insulation.  In  the  case 
of  wire  or  cables  it  Is  expressed  In  meg- 
ohms per  thousand  feet,  mile  or  kilometer, 
usually  corrected  to .  a  temperature  of 
15.6*  C.  Insulation  resistance  Is  frequently 
measured    by   a   megohmmeter,    which  see, 

INSULATOR.— An  insulator  Is  a  material 
used  in  electrical  engineering  which  does 
not  allow  a  continuous  current  to  pass 
through  It  under  the  action  of  a  continu- 
ous e.m.f.  but  allows  only  a  brief  transient 
current  which  charges  It  electros tatlcaily. 
This  charge  or  displacement  of  electricity 
produces  a  counter  e.m.f.  equal  and  oppo- 
site to  the  applied  e.m.f.  and  the  flow  of 
current  ceases.  Insulators  are  commonly 
referred  to  as  nonconductors  and  also  di- 
electrics.    See  Dielectric. 

While  any  material  having  these  proper- 
ties may  be  looked  on  as  an  Insulator, 
the  tendency  has  been  for  the  term  In- 
sulator to  be  restricted  to  a  compact  unit 
form  of  insulating  material  that  in  itself 
forms  a  definite  part  of  a  machine  or 
electrical  apparatus  and  In  most  cases  Is 
used  to  support  and  Insulate  a  conducting 
member  or  wire  from  the  framework  on 
which  the  Insulator  is  mounted.  This  gives 
rise  to  a  number  of  separate  and  distinct 
articles  for  various  conditions  to  be  met, 
which  are  commonly  known  as  Insulators 
and  are  described  under  several  aubcuiSfl- 

INSULATOR  BRACKETS,  CLAMPS, 
PINS.— See  Brackets,  Insulator;  Clamps, 
Insulator;  Pins,  Insulator   (six  types). 

INSULATORS,  ARC  LAMP.— These  are 
Insulators  designed  to  be  used  on  high 
voltage  arc  circuits  to  support  the  nrc 
lamp  and  Insulate  It  from  the  support. 
They  are  sometimes  provided  with  an  eye 
at  the  upper  end  to  secure  to  a  cord  or 
messenger  cable,  or  this  end  may  be  flat 
to  clamp  onto  a  chain  or  other  support. 
The  lower  part  of  the   Insulator  nearly  nJ- 

arc  lamp  is  secured.  The  Insulating  part 
consist h  of  a  double  petticoat  porcelain 
bell  which  forms  a  good  watershed.  A 
metal  cap  to  which  the  upper  eye  or  clamp 
Is  fastened,  fits  over  the  porcelain  bell  and 
Is  securely  fastened  to  It.  Tho  lower  eve 
Is  on  a  rod  which  passes  through  the  cen- 
ter of  the  bell. 

Manufacturer*: 

Electrose    Mfg.    Co.,    70    Washlngl 
Brooklyn,    "     


Hebendah!   Co..    J.    P.,    223-333  Broadway. 

Elixabethport,   N.  J. 
Hopewell    Insulation    A    Mfg.    Co..    Inc.. 

Hopewell,    Va. 
HUBBARD  &  CO..  6301  Butler  St..  Pitts- 
burgh,  Pa.      "Pelrce." ' 
Johns-Pratt    Co..    The,    56G    Capitol    Ave.. 

Hartford,  Conn. 
Klrchberger    A    Co..    Inc..    M.,    1426    S7th 

St.,  Brooklyn,  N.  Y.     "Crescent." 
MACALLEN  CO.,   THE,  IB   Macallen  St.. 

Boston,  Mass. 
Thomas  A  Sons  Co.,  The  R.,  East  Liver- 
pool,   Ohio.      "Thomas." 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
INSULATORS,    BATTERY    AND    ELEC- 
TROLYTIC—These  insulators  are  used  to 
support    tanks    and    jars    for    storage    bat- 
teries   and    electrolytic    celts,     to    prevent 
grounding.     They  are  usually  porcelain  In- 
sulators   stfallar    in    construction    to    pin- 
type    Insulators    and    sometimes    have    two 
or    three   petticoats    for   high -voltage   bat- 
teries.    They  are  much  larger  In  diameter 
as  compared  to  their  height   than   ordinary 
pin-type  insulators,   this  feature  providing 
larger     bearing     surface.       Very     often     a 
wooden    tray    or    supporting    framework    Is 
built  under  the  cell  and  this  tray  rests  on 
the    Insulators.      Where    storage    batteries 
are    used   to   provide    a   stationary   rather 
high-voltage   source   of   energy,   glass  jars 
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are  often  used  to  enclose  the  Individual 
cells.  With  a  considerable  number  of 
plates  In  the  jar  It  la  quite  heavy  a  " 
therefore  a  uniform  bearing  surface  mi 
be  provided.  The  glass  Jar  bottoms  n 
frequently  not  exactly  even,  so  that  It  .. 
necessary  to  rest  the  Jars  In  a  shallow  tray 
filled  with  fine  sand.  Thi 
the  purpose  of  catching  any  moisture  and 
electrolyte  that  may  have  spilled  __:. 
tray  Is  supported  on  the  Insulators  having 
one  at  each  corner.  For  large  tanks  thay 
—    1  o nail y  'placed  al    —   * 


Manufacturers: 

Canadian   General   Electric  Co.,   Ltd.,  818 

King  St.,  W.,  Toronto,  Ont..  Can. 
Good    Mfg.    Co.,    The,    1G0    N.    Weils    St., 

Chicago,  III. 
Hopewell     Insulation    ft    Mfg.     Co.,    Inc., 

Hopewell,  Va. 
Internationa!  Oxygen  Co.,  T96  Frellngnuy- 

>en    Ave.,    Newark,    N.    J.      "L    O.    C. 

INSULATORS,  CANOpY.— Fiber  ringf 
□r  silt  fiber  blocks  for  Insulating  metal 
canopies  from  the  celling  or  wall.  The 
rings  are  secured  to  the  edge  of  the  canopy 
by  brads,  rivets  or  a  special  hand  punch. 
The  silt  of  the  fiber  block  slips  on  the 
canopy  edge.  Canopy  insulators  are  usually 
required  when  fixtures  are  mounted  on 
metal  ceilings  or  walls  or  when  these  are 
of  plaster  on  metal  lath,  and  also  when 
outlet  boxes  are  used. 
Manufacturer!: 
Hopewell    Insulation    ft    Mfg.    Co.,    Inc.. 

Hopewell,  Va. 
MAC  ALL  EN  CO.,  THE,  IS  Macailen   St., 

Boston.    Mass. 
Stanley  ft  Patterson,  84  Hubert  St.,  New 

York.  N.  T. 
WESTING-HOUSE    ELECTRIC    A    MFG 
CO..  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1395-1402.) 
Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton. Del.     "Knu." 
INSULATORS,      CLAMP.— Clamp      Insu- 
lators are   used   for   clamping  a   feeder  or 
other    cable    to   a    cable    shelf    or    platform 
or  to  a  wall  or  to   clamp   it  to   the  ceiling 
or  the   underside  of  a  shelf.      They  consist 
of  a  cast-iron  seat,  properly  drilled  so  that 
It   may    be   held   to   the   wall   or   platform 
by   bolts,    also   a   steel    strap    which   passes 
around   the  Insulator  and  a  split  porcelain 
bushing  which  Bts  around   the  cable.     Tho 
approaches  to  the  bushing  are  well  rounded. 
Manufacturers: 
Fletcher   Mfg.    Co.,    348    B.    Second    St.. 

Dayton,   Ohio. 
General  Devices  ft  Fittings  Co.,  441-443  S. 

DcHplnlnea  St..  Chicago.  Hi. 
Hebendahl   Co.,   J.  P.,    228-232   Broadway. 

Ellxabethport,  N.  J. 
Hopewell    Insulation    &    Mfg.     Co.,     Inc.. 

Hopewell,   Va. 
HUBBARD  ft  CO..  6301  Butler  St.,  Pitts- 
burgh. Pa.     "Pelrce." 
LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.       (See    display    advertisement    on 

page  1278.) 

Locke    Insulator    Corp.,    Maryland    Trust 

Bldg.,  Baltimore.  Md.     "Victor." 
OHIO      BRASS      CO.,      THE,      Mansfield, 

Ohio.    "O-B." 
Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.    "Thomas." 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1395-1+02.) 
INSULATORS,      F  E  E  D  E  R.— Insulators 
used  for  distribution  feeders  are  sometimes 
called   feeder   Insulators.      They  are   princi- 
pally of  the  porcelain  pin  type,  which  see. 
INSULATORS,  FIBER.— Fiber  Is  very  ex- 
pensively  used   as   an   Insulating   material. 


The  D 


of  fiber  for  Insulating  ...  . .     . 

form  of  cleats,  bushings,  washers  or  t 
which  see.  This  classification  |a  for 
uses,    where   individual    pieces   or   ar 


the 


1  pair  In  plact 


made   of   fiber 

f pools  used 

by  driving:  a  nail  through  the' 

the     two     conductors    have     been     placed 

around    the    spool.      Special    seeUonallling 

track-Joint  Insulators  made  from  sheet  fiber 

are  widely  used  In  connection  with  railroad 

block-signaling  systems  using  the  track  as 

conductors.      Fiber  Is  also  used  In   making 

knobs,  gaskets,  swltchbars,  etc. 

Manufacturers: 

American     Vulcanizing     Fibre     Co.,     622 
Equitable      Bldg.,      Wilmington.      Del. 


Bartlett,   Inc.,   H.   N.,   19  Park  PI.,  New 

York,  N.  T. 
Barwood     Mfg.      Co.,     !,.     J„      St  one  ham 

Branch.   Boston  SO.   Mass.      "Barwood." 
BHANDYWINE  FIBRE  PRODUCTS  CO. 

P.    O.    Box   122,    Wilmington.    Del. 
Chicago    Electric    Mfg.    Co..    2801-2819    S 

Halsted   St..   Chicago,   III.     "Handy." 
Delaware    Hard    Fibre    Co.,    Wilmington, 

Del.     "D.  H.  Egyptian." 
DOWNEY    CO.,    GILBERT  H.,   7  S.   17th 

St.,   Philadelphia.   Pa. 
Eureka   Supply   Co.,    Sewell,   N.  J, 
Good    Mfg.    Co.,    The,    160    N.    Weils    St. 

Chicago.    III. 
Great    Lakes    Radio    Supplies   Co.,    Inc. 

let  National  Bank  Bldg..  Elmhurst.    Ill 
INTERNATIONAL,  INSULATING  CORP, 

26  W.  46th  St.,  New  York,  N.  Y. 
INTERNATIONAL    MICA    CO.,     37th    A 

Brandywine      Sts..      Philadelphia,      Pa. 

International  Oxygen  Co.,  7S8  Frellnghuy- 
sen    Ave.,    Newark,    N.    J.      "I.    O.    C. 
System." 
Johns-Manvllle,  Inc.,  Madison  Ave.  ft  41st 

St.,  New  York.  N.  Y. 
Mitchell- Rand    Mfg.    Co.,    18    Vesev    St.. 

New  York,   N,   Y.      "  Knu  -Canopy .'" 
National  Fibre  ft  Insulation  Co.,  Yorklyn. 
Del.     "Old  Hickory.-'  "Super  Seasoned." 
Spauldlng     A     Sons     Co.,      Inc..     J.,     300 

Wheeler  St..  Tonawanda,  N.  Y. 
Standard    Electric   Machinery   Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
Standard  Fibre  Co.,  11  Milter  St..  Somer- 

vlile,    Mass. 
Wilmington  Fibre  Specialty  Co.,  Wilming- 
ton. Del. 

INSULATORS,    FIXTURE Couplings   of 

Insulating  material  placed  between  an  elec- 
tric light  fixture  and  the  gas  piping  oi 
metal  work  to  which  the  fixture  Is  at- 
tached. They  are  made  of  molded  Insu 
latlng  material  as  a  rule  with  metal  inserti 
■'   *■   "  '   lu  la  ting  Joints  are  nfter 


Best   Electric   Corp.,    478   Broadway,    New 

York.  N.  Y. 
BRANDYWINE  FIBRE  PRODUCTS  CO.. 

P.  O.  Box  122.  Wilmington,  Del. 
Hopewell    Insulation    A    Mfg.     Co.,    Inc., 

Hopewell.  Va. 
INTERNATIONAL  INSULATING  CORP.. 

26  W.  45th  St.,  New  York.  N.  Y. 
MACALLEN  CO..  THE.   18  Macailen  St.. 

Boston,  Mass. 
INSULATORS,  GLASS.— Glass  was  the 
first  material  used  for  insulators  and  It  Is 
still  found  very  satisfactory  for  the  lower 
voltages.  Above  6600  volts  the  else  of  the 
Insulator  Is  such  that  It  tends  to  cause 
breakage  with  changes  of  temperature. 
The  deep -groove  double -petticoat  insulator 
of  the  nln  type  Is  much  used  for  distri- 
bution Hoes  at  voltages  below  6600.  It  Is 
rugged  and  reliable.  Glass  Insulators  are 
made  in  a  large  number  of  forms  and  are 

nes.     F 

Insulating  properties  of  this  i 


Hemingray  Glass  Co.,  Muncle.  Ind. 
"Hemingray." 

Joslyn  Mfg.  A  Supply  Co..  138  VI.  Wash- 
ington St.,  Chicago,  III. 

Locke.  Fred  M,.  Victor,  N.  Y. 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 

INSULATORS,     LAVA Lava    insulators 

may  be  made  in  any  of  several  forms. 
BusMngs,  tubes,  washers,  etc.,  are  quite 
common  forms,  and  -they  are  also  made 
ns.  spools  or  hobhlns  for  coils  and  resist- 
ance units.  Another  special  form  of  in- 
sulator la  a  threaded  tube  used  to  wind 
resistance  coils  on,  the  threads  retaining 
the  wire  In  its  proper  place  and  permitting 
It  to  be  wound  close  together,  thuH  glvlhs 
a  compact  coll.  Lava  Insulators  are  us-.-d 
largely  where  It  Is  necessary  to  employ  a 
compact,  strong  Insulator  that  can  with- 
stand considerable  heating. 

American   Lava   Corp.,    1429   William    St., 

Chattanooga,  Tenn. 
DOWNEY  CO..    GILBERT   H.,   7   S.    lTth 

St..   Philadelphia,   Pa. 
Kirchberger    ft    Co..    Inc.,    M„    1426    S7th 

St.,   Brooklyn,  N.  Y.     "Lavarock." 
"• d    Mfg.    Co..    D.    M„    Chattanooga, 


Ten: 


"Lavite." 


Tennessee  Burner  Mfg.  Co.,  Chattanooga, 
Tenn.     "XL." 

INSULATORS,  MINE— Mine  insulators 
are  generally  made  of  either  porcelain  or 
glass.  They  are  spool  Insulators  made  for 
mounting  on  malleable  Iron  pins  which  are 
driven  Into  the  aide  walla.  They  are  used 
for  tying  feeder  cables  and  telephone  and 
other  signal  circuits  In  place.  Various 
sized  grooves  from  %  to  1  In.  are  made  in 
the  spools  and  they  are  from  214  to  Z'A 
ins.  in  diameter  and  3  to  3W  Ins.  high. 

Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver- 
pool,  Ohio. 

Anderson  Mfg.  Co.,  Albert  ft  J.  M.,  289- 
306  A  St..   Boston.  Mass.     "Aetna." 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 

Hopewell  Insulation  ft  Mfg.  Co.,  Inc., 
Hopewell,  Va. 

MACALLEN  CO.,  THE,  18  Macailen  St., 
Boston,  Mass. 

National  Porcelain  Co..   Trenton.   N.   J. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  insulators,  for  transmission, .  dis- 
tribution,   feeder  and  trolley  circuits. — 

PARKER  &  SON.  INC.,  J.  H-,  Parkers- 
burg,  W.  Va.  Nos.  1  to  8  mine  Insula- 
tors are  screw   thread   type,  of  various 


Bemlow    Mine    Insulator 

sizes.  The  Bemlow  self -locking  and 
self-draining  type,  for  feeder  wires  In 
mines.  Is  provided  with  a  malleable 
Iron  pin  and  porcelain  Insulator. — Adv. 
Pittsburg    High     Voltage     insulator    Co., 

Derry.  Pa.     "Pittsburg." 
Thomas  &  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.     "Thomas." 
Trenton    Porcelain   Co.,    803   E.    State   St.. 

Trenton,  N.  J. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  pa.      (See  display 
adv.   pages  1395-1402. > 
INSULA  TORS,     MISCELLANEOUS.— 
There  are   various   special   forms   of   Insu- 
lators made   that  are   not   listed   above  or 
under  Supports,  huebar.  etc.  They  are  jron- 
erally  a  special  type  or  form  of  some  other 
standard    Insulator.      Strain    Insulators    are 
one  type  lhat  are  very  frequently  modified 
In   this    manner   to  give   some   special    fea- 
ture.     Often   a   manufacturer,   especially   of 
porcelain   Insulators,   is  called  upon   to  fur- 
nish insulators  for  one  of  his  customers  and 
made  to   meet  his  Individual  requirements. 
This   same    type   of    Insulator   may    exactly 
meet   the   requirements   of   some   one   else 
and    thus   the    demand    makes    this    type   a 
stock  pattern  of  that  manufacturer.     Many 
other    types   are    also   made   up   for    special 
purposes,  such  as  for  going  through  a  roof, 
for  portable  substations,  etc. 
Manufacturers: 
AMERICAN    INSULATOR    CORP..    New 

Freedom,  Pa.      "Aico." 
Barnard  ft  Co.,  B.  9..  31  Union  Sq.,  New 

York,  N.  Y. 
Canadian   General   Electric   Co.,    Ltd.,   212 

King  St.,  W..  Toronto,  Ont.,  Can. 
ELECTRICAL    DEVELOPMENT   A   MA- 
CH1NE   CO.,    IS!   N.   23rd   St..   Philadel- 
phia. Pa.    "Franklin."     (See  display  ad- 
*    f.  1260.) 


'o.,     Brooklyn,     N.     Y. 
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.Federal  Porcelain  Co.,  The.  Carey,  Ohio. 

Findlay  Electric  Porcelain  Co.,  The,  Find- 
lay.  Ohio. 

Great  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National  Bank  Bid*.,  Elmhurst.  III. 

Hopewell  Insulation  ft  Mfg.  Co..  Inc., 
Hopewell.  Va. 

INTERNATIONAL  MICA  CO.,  37th  ft 
Brandy  wine      Sts..      Philadelphia,     Pa. 

Johns-Pratt  Co.,  The.  656  Capitol  Ave., 
Hartford.  Conn. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis,  (See  display  advertisement  on 
page  1273.) 

Locke,   Fred  M..  Victor.  N.  T. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg.,  Baltimore,  Md.     "Victor." 

Prest-O-Llte  Co.,  633  N.  Capital  St.,  In- 
dianapolis, Ind. 

Prest-O-LIte  Co.  ot  Canada,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Ragotxky,  C.  A.,  2252  N.  21st  St.,  Phila- 
delphia Pa.      (Angle  porcelain.) 

Stupakoff  Laboratories,  The.  66I7-BS27 
Hamilton  Ave..  Pittsburgh,  Pa.  (For 
high  temperatures)   ■'Usalite." 

Thomas  ft  Sons  Co.,  The  R„  East  Liver- 
pool. Ohio.     "Thomas." 

WESTINGHOUSE  ELECTRIC  &  MTO. 
CO..  Bast  Pittsburgh.  Pa.    (See  display 


1    1396-1402.) 
INSULATORS.  MOLDED    I 
mica  Is   very  often 


—Molded 

-._    -nsulating 

material  and  is  frequently  made  up  as  more 
or  less  standard  articles  that  can  be  classed 
as  Insulators.  These  are  used  on  heating 
appliances,  sometimes  on  motors  and  gen- 
erators, transformers,  etc.,  or  any  place 
where  the  temperature  Is  high  and  good 
Insulating  properties  are  required.  The 
Insulators  are  commonly  flat  blocks,  cleats, 
tubes  or  bushings,  etc.,  and  there  are  also 
many  other  special  shapes.  • " 

Manufacturers: 
Bartlett.    Inc.,    H.   N.,    IS   Park   PI.,    New 

York.   N.   Y. 

Charland.  E.  W„  Til  ton,  N.  H. 

CHICAGO    MICA    CO..    11-21    Water    St., 

Valparaiso,    Ind.      "Micabond."       (See 

display  advertisement  on.  page  1320.) 

DOWNET   CO..    GILBERT  H.,    7   S.    17th 

St.,   Philadelphia,   Pa. 
Hopewell    Insulation    ft    Mfg.    Co.,    Inc., 

Hopewell.  Va. 
INTERNATIONAL    MICA    CO..     37th     ft 
Brandy  wine      Sts.,      Philadelphia,      Pa. 

International  Oxygen  Co..  798  Frellnghuy- 
sen   Ave..    Newark,    N.    J.      "I.    O.    C. 

Johns-Manville,     In... 

41st  St.,   New  York,   N.  Y. 
Johns-Pratt    Co.,    The,    565    Capitol    Ave., 

Hartford,  Conn. 
MACALLEN  CO.,   THE,  18  Macallen  St., 

Boston,   Mass. 
Meirowsky  Bros.,  11  MePherson  PI.,  Jer- 
sey City,  N.  J.     "Royal." 
Mica    ft     Mlcanite    Supplies     Corp.,     1465 

Broadway,   New  York,  N.  Y. 
Mltcboll-Rand    Mfg.    Co..    18    Vesey    St., 

New  York,   N.   Y. 
Munsell   ft   Co..   Eugene,   63   Church   St., 

New  York.  N.  Y.      "Munseirs." 
WATERBURY  BUTTON  CO..  835  S.  Main 
St.,     Waterbury.     Conn.       (See    display 
advertisement  on   page  1S28.) 
WESTINGHOrsK    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.   pages  1395-1402.) 
INSULATORS,     OVERHEAD     LINE. 
CLASSES  OF.— Overhead  lines  are  carried 
on  Insulators  supported  by  pins,  or  on  sus- 
pended strings  of  4  to  10  units,   known  as 
suspension   insulators.     At  dead  ends  and 
corners  a  strain  insulator  Is  used. 

Pin  type  Insulators  are  used  at  voltages 
below  50.000  and  are  usually  made  of  porce- 
lain except  that  glass  Is  quite  generally 
Used  for  voltages  below  6600.  Suspension 
units  are  provided  with  galvanized  steel 
terminals  by  which  they  are  attached  to 
the  crossarro.  to  each  other  and  to  the 
line  conductors;  the  terminals  are  ce- 
mented into  the  porceln'.n.  Strain  Insu- 
lators are  made  In  various  forms,  accord- 
ing to   the   voltage  at  which   they  are   to 


Insulators  a.  _   .. 
irk.    for    house    servic 
r  telephone  » 


Special  types  of 
secondary   rack    w 

for  lines   through    .    ._.     ... 

telegraph    lines   and    for   trolley   

sulators  are  rated  according  to  dry  and  wet 
flaahover  teat  under  specified   conditions. 

INSULATORS,  PORCELAIN,  PIN  TYPE. 
— Porcelain  Insulators  In  the  small  si  see 
are  made  by  both  the  wet  and  dry  proc- 
esses.   They  are  "ied  on  low  and  medium- 


voltage  lines,  but  are  always  used  merely 
as  a  single  or  one-piece  Insulator.  The 
high-tension  type  Insulators  are  composed 
of  two,  three  or  four  pieces  cemented  to- 
gether; these  are  listed  separately  below. 
The  smaller  Insulators  are  usually  threaded 
on  the  inside  to  receive  a  one-Inch  pin. 
There  are  a  number  of  forms  made  for 
different  methods  of  tlelng  and 
various  voltages  and  to  give  differ  ___ 
over  voltages.  The  latter  is  accomplished 
by  Increasing  the  flare  of  the  bell-shaped 
lower  portion  or  "petticoat,"  or  by  having 
more  than  one  concentric  petticoat.  These 
insulators  are  used  somewhat  for  Important 
telephone  and  telegraph  line  construction, 
but  the  largest  use  la  for  low-voltage  power 
transmission  and  distribution  lines.  For 
properties  of  porcelain,   see  Porcelain. 

Manufacturers: 

American  Porcelain  Co.,  The,  East  Liver- 
pool, Ohio. 

Canadian   Porcelain  Co.,   Ltd.,  Hamilton. 

Electrose  Mfg.  Co.,  70  Washington  St., 
Brooklyn,     N.    Y.       "Arcover,"     "Elec- 

Brie  Electrical  Equipment  Co.,  Johns- 
town. Pa.     "Erie." 

General  Devices  &  Fitting*  Co.,  441-443 
S.  Desplalnes  St.,   Chicago.  III. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  Pole  line  Insulators  for 
telephone  and  power  line  service  up  to 


35,000    volts.       We    also    manufacture 
a   full  line  of  standard  porcelain  pro- 
ducts.     Special    designs    made    In    ac- 
cordance with  specifications.    For  fur- 
ther Information  see  page   1301. — Adv. 
Joalyn  Mfg.  ft  Supply  Co.,  13S  W.  Wash- 
ington  St.,   Chicago.    111. 
LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.      (See   display    advertisement    on 
page  1273.) 
Locke,   Fred    M.,    Victor,    N.    Y. 
Locke    Insulator    Corp.,    Maryland    Trust 

Bldg.,   Baltimore,   Md.      "Victor." 
OHIO  BRASS  CO..  THE,  Mansfield,  Ohio. 

"O-B." 
PARKER  ft   SON,   INC.,   J.  H.,   Parkers- 
burg.    W.    Va.      Screw    thread    types  of 
all  sixes  and  shapes,  for  all  service  re- 
quirement s.— Ad  v. 
Pittsburgh    High    Voltage    Insulator    Co., 

Derry,  Pa.    "Pittsburgh." 
Southern    Electrical    Porcelain    Co.,    Inc., 

Erwln,  Term. 
Thomas  ft  Sons  Co..  The  R-,  East  Liver- 
pool, Ohio.     "Thomas." 
Trenton   Porcelain   Co..    303  E.    State   St., 

Trenton,    N.  >3. 
WESTINGHOUSB    ELECTRIC    ft    MFO. 
CO.,  East  Pittsburgh,  Pa.     "Faradoid." 
(See  display  adv.   pages  1395-1402.) 
INSULATORS,  PORCELAIN,  PIN  TYPE, 
HIGH-TENSION.    —   Porcelain      Insulators 
made   by  the  wet  process  are  found  most 
reliable  for  voltages  above  MOO.     They  are 
made  In  two  pieces  generally  for  voltages 
up    to   about    20,000.    and    In    three    or    four 
pieces  for  higher  voltages  up  to  about  70,- 
000.     The  parts  are  burned   separately   and 
cemented    together   after   being   tested   and 
inspected,  thus  insuring  reliability  and  uni- 
formity   of    product.      Porcelain    Insulators 


the  different  voltages,  ranging  up  to"  11 
md  about  14  Ins.  In  height; 


two  to  four  petticoats  are  provided  to  fi 
late  spilling  of  rain  and  to  give  a  long  an 
arcover  path.  They  are  generally  made 
to  mount  on  a  1%  In.  wooden  pin.  When 
arranged  for  mounting  on  steel  pins  a 
thimble  threaded  to  fit  the  pin  Is  cemented 
Into  the  porcelain.  Grooves  are  provided 
on  top  and  side  for  the  line  wire  and  tie 
wire    or    clamp. 

Manufacturers: 

BRADY     ELECTRIC    ft    MFG.     CO..     43 
Center   St.,    New   Britain.   Conn. 

Canadian   Poreclaln   Co..  Ltd..   Hamilton. 
Ont.,    Can. 

Electrical    Engineers    Equipment    Co.,    36 


S.  Desplalnes  St.,  Chicago,  Til.     "Three 

General  Devices  ft  Fittings  Co..  441-443 
S.  Desplalnes  St..  Chicago,   111. 

Joalyn  Mfg.  ft  Supply  Co.,  138  W.  Wash- 
ington St..  Chicago,  ill. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.     (See    display    advertisement    on 

Locke,   FredM.,   Victor,   N.  Y. 

LOCKE  INSULATOR  CORP.,  Maryland 
Trust  Bldg.,  Baltimore,  Md.  "Victor." 
Twenty  six  years'  experience  lft  the 
manufacture  of  wet  process,  high  ten- 
sion, electrical  porcelain  only  and  the 
result  of  actual  operating  conditions  of 
the  most  Important  high-tension  lines 
alt  over  the  world  are  Incorporated  In 
every  one  of  our  Insulators. — Adv. 

OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 
O-B  modernised  insulators  have  estab- 
lished an  envlabte  record  for  reliability 
over  a  long  period  of  years.  Pin  types 
are  made  from  a  lies  for  low  voltage 
distribution  up  to  Insulators  for  oper- 
ation at  88,000  volts.— Adv. 

Pittsburgh  High  Voltage  Insulator  Co., 
Derry,   Pa.      -'Pittsburg." 

Porcelain  Insulator  Corp..  Lima.  N.  Y. 
"Pinco." 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.    "Thomas." 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages  1396-1402.) 

INSULATORS.  PORCELAIN,  SUSPEN- 
SION.— The  suspension  type  Insulator  was 
developed    when    voltages    were    Increased 


of 


...jchanlcal  strength  In  the  pint 
makes  possible  wide  clearances  from  the 
supporting  structure  and  ample  flasbover 
values.  Suspension  insulators  are  made  of 
porcelain  by  the  wet  process,  and  are  made 
as  separate  disk  units  which  arc  assembled 
In  series  strings,  each  unit  having  ce- 
mented Into  its  top  and  bottom  a  galvanized 
steel  connecting  terminal.  The  top  unit  Is 
suspended  from  the  pole  or  tower  crossarm 
and  the  conductor  is  secured  td_  the  bottom 


The  n 


r  of  u 


sed  In 


jonstructlon,  i_..=_-.„   -, . 

150.000  volts.  The  freedom  of  the  string  to 
swing  under  side  strain  necessitates  proper 
allowance  in  the  length  of  arms  for  such 
motion  under  wind  pressure  and  at  anglea 
rn  the  line.  The  diameter  of  the  disk  is 
from  6  to  10  Ins.  or  more,  according  to  the 
working  voltage. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  112 
King  St..  W„  Toronto,  Ont.,  Can. 

Canadian  Porcelain  Co.,   Ltd.,   Hamilton, 
Ont.,  Can. 

Electrical    Engineers    Equipment    Co..    35 
S.  Desplalnes  St.,  Chicago.  III.     "Three 


Federal  Porcelain  Co..  The,  Carey,  Ohio. 

General  Devices  ft  Fittings  Co..  441-441 
S.  Desplalnes  St.,  Chicago,  HI. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady.  N.   y.     An   Ideal   insulator  must 

be  di  electrically  and  mechanically 
strong,  impervious  to  moisture  and  at 
the  same  time  Inexpensive.  It  must 
not  deteriorate  under  various  climatic 
conditions    but   maintain    Its   Insulating 

place  without  injury  to  the  Insulator 
o0   o    ,.  v,..io      Mn^  than   10  years  ex- 

, _ n'49400).     See  adv. 

pages    1203-1223.— Adv. 
Jefferv-Dewilt     Insulator     Co..     701     Ut 

National    Bank    Bldg.,    Huntington,   W. 

Va.      "J-D." 
LINE  MATERIAL  CO.,  South  Milwaukee. 

Wis.      (See   display    advertisement   on 

page  1273.) 
Locke,  Fred  M..  Victor.  N.  Y. 
Locke    Insulator    Corp.,    Maryland    Trust 

Bldg.,  Baltimore,  Md.     "Victor." 
OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 


E  M  F  ELECTRICAL  YEAR  BOOK 


Pittsburgh    High    Voltage    Insulator    Co., 

Derry.  Pa.    "Pittsburg." 
St.   Louis  Malleable  Casting  Co.,   7701   N. 

Conduit  Ave.,  St.  Louis,  MO. 
Thomas  ft  Sons  Co.,  The  R..  East  LI  vet' 

pool.  Ohio.     "Thomas." 
WBSTINGHOUSB    ELECTRIC    ft    MFT3. 
CO.,  East  Pittsburgh.  Fa.     (See  display 
adv.  paces  1395-1402.) 
INSULATORS,    RACK.— Rack    Insulators 
are  used  to  support  and  Insulate  cables  and 
busbars    In     stations,    subways,     man  holes, 
etc     There  Is  usually  a  cast  Iron  rack  with 
some  means  of  clamping1  split  porcelain  In- 
sulators which   surround  the  cable  or  bus- 
bar.     The    clamping    Is    accomplished    In 
some  cases  by  another  casting  which  bolts 
to  the  original  one.     This  type  Is  generally 
used  with  round  Insulators.     Another  form 
has  a  series  of  wrought   Iron   pins  located 
In  the  base  and  the  Insulators  are  clamped 
between  the  pins  by  screwing  on  a  nut  at 
-'      '-     This  type  may  be  built  up  In 


.1  tlei 


nd  each  section  may  be  removed 
id  Independently  of  the  rest.     There 


c   Insulators, 

arly  all  modifications  of 
these  two  principles.  Another  type  called 
secondary  racks  are  used  where  secondary 
mains  are  carried  on  vertical  racks,  In 
which  case  the  Insulator  Is  made  In  the 
form  of  a  spool,  or  other  special  shape. 
These  Insulators  are  provided  by  the  manu- 
facturer as  a  part  of  the  rack  or  service 
bracket. 
Ma  n  utactu  rera : 

American  Porcelain  Co.,  The,  East  Liver- 
pool. Ohio. 
Barnard  ft  Co.,  B.  S.,  SI  Union  Sq..  New 

York.  N.  T. 
Electrical   Engineers   Equipment   Co.,    35 
S  Desplslnes    St.,   Chicago,    III.      "Three 


Feder 


Porcelain  Co.,  The,   Carey,  Ohio, 


Fletcher  Mfg.  Co.,  302  E.  Second  St.,  Day- 
General  Devices  ft  Fittings  Co.,  441-443 
S.  Desplatnea  St.,  Chicago,  111. 

Hopewell  Insulation  ft  Mfg.  Co.,  Inc., 
Hopewell.  Va. 

HUBBARD  A  CO.,  S301  Butler  St.,  Pitts- 
burgh. Pa.     "Pelrce." 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  III.  (See  display  advertise- 
ment on  page  1301.) 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  III. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page   1273.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore,  Md.    "Victor." 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1260  Atlantic  Ave.,  Brooklyn, 
N.  T. 

PARKER  ft  SON,  INC.,  J.  H..  Parkers- 
burg.  W.  Va.     "Murdock." 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave..  St.  Louis,  Mo. 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver-. 
pool.  Ohio.     "Thomas." 

Trenton  Porcelain  Co..  S03  E.  State  St., 
Trenton,  N.  3. 

WESTINGHOUSE  ELECTRIC  ft  MFO. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1398-1402.) 

INSULATORS,  SECTIONALIZINO.  —  A 
device  used  In  trolley  construction  for  Insu- 
lating one  section  of  the  trolley  wire  from 
the  adjacent  section,  so  that  one  section 
may  be  "live"  while  the  adjacent  one  Is 
being  worked  upon,  or  to  control  feeder 
systems,  etc.  It  Is  arranged  so  that  the 
trolley  wheel  can  pass  from  one  section  to 
another  without  Interference.  One  form. 
particularly  adapted  to  mine  work.  Is  pro- 
vided with  a  movable  metallic  center  con- 
trolled by  a  handle.  When  the  center  part 
Is  turned  to  the  "open"  position  the  two 
sections  are  Insulated  from  each  other,  but 
when  In  the  "closed"  position  the  two  sec- 
tions are  electrically  connected  and  the 
metallic  under  run  permits  the  trolley  wheel 
to  paaa  without  Interruption  to  the  flow  of 
current,  an  Important  point  where  a  mine 
locomotive  Is  pulling  a  heavy  load  against 

Manufacturers: 

American  Mine  Door  Co.,  The.  Canton, 
Ohio.      "Canton." 

Electric  Railway  Equipment  Co..  2900 
Cormany  Ave.,  Cincinnati,  Ohio. 

OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 
O-B  trolley  section  insulators,  for  rail- 
ways and  mines.     Type  M.   for  mines, 


Is  opened  or   closed   without  stopping, 
—Adv. 
Pittsburg    High    Voltage     Insulator    Co., 

Derry,  Pa.     "Pittsburg." 
WESTINGHOUSE    ELECTRIC    ft    MFO. 
CO.,  East  Pittsburgh,  Pa-     (See  display 
adv.  pages  1395-1402.) 
INSULATORS.    SOCKET    SHELL.— Lin- 
ings of  fiber  or  other   Insulating  material 
placed  between  the  outer  shell  of  a  socket 
and    the    Interior    current-carrying    parts. 
These  are  more  commonly  called  socket  lin- 
ings; see  Linings,  socket. 

INSULATORS,  SPAN  WIRE.— Span  wire 
Insulators  are  used  in  overhead  trolley  con- 
struction for  Insulating  the  span  wires. 
They  are  of  the  strain  type  so  that  they 
will  stand  the  strain  of  the  span  wires 
without  injury,  end  where  uninsulated  trol- 
ley hangers  are  used  they  may  serve  as  the 
total  insulation,  although  in  the  common 
construction  where  Insulated  trolley  hang- 
ers are  employed  the  span  wire  Insulators 
serve  as  secondary  Insulation.  For  manif 
fact  ur era  Bee  Insulators,  strain,  trolley. 
Manufacturers:  .  * 

Anderson  Mfg.   Co..  Albert  &  J.  M-.   SJSS- 

305  A.  St.,  Boston,  Mass.    "Aetna." 
Federal  Porcelain  Co.,  The,  Carey,  Ohio. 

•"Fedoo." 
Fletcher  Mfg.  Co.,  10!  E.  Second  St.,  Day- 
ton. Ohio. 
"  .     'ell    I 
Hopewell,  Va. 
Joslyn  Mfg.  ft  Supply  Co.,  138  W.  Wash- 
ington St..  Chicago,  Hi, 
Locke   Insulator    Corp.,    Maryland   Trust 

Bldg.,  Baltimore,  Md.     "Victor." 
OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B     Dlrlgo     composition,     wood     and 
porcelain  span  wire  insulators.— Adv. 
Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.    "Thomas." 
WESTrNGHOUSE    ELECTRIC    ft    MFO. 
CO.,  Bast  Pittsburgh.  Pa.    (See  display 
adv.  pages  1885-140*.) 
WHITE  ELECTRICAL  SUPPLY  CO.,  T. 

C  1122  Pine  St.,  St.  Louis,  Mo. 
INSULATORS,  SPOOL  TYPE.— Spool 
type  Insulators  are  generally  made  of 
porcelain,  although  glass  la  sometimes  used. 
As  their  name  implies,  they  are  shaped  like 
a  spool,  having  a  circular  groove  of  about 
K  to  1  In.  In  diameter  or  such  slse  aa  to 
fit  around  a  large  wire  or  cable.  They  are 
used  on  tree  Insulators  and  swinging  In- 
sulators to  permit  the  cable  or  wire  to 
slide  or  roll  In  the  groove  formed  by 
placing  two  Insulators  close  together.  They 
are  also  used  on  insulated  Writs  and  some 
Insulated  turnbuekles.  Some  forms  of  mine 
Insulators  also  use  a  form  of  spool  Insulator 
on  a  steel  pin. 
Manufacturers: 
Anderson  Mfg.  Co.,   Albert  &  J.  M.,   289- 

305  A  St..   Boston.  Mass.      "Aetna." 

Electrical    Engineers    Equipment    Co..    35 

S.  DespJaines  St.,  Chicago,  III.    "Three 

Federal  Porcelain  Co.,   The,   Carey,  Ohio. 

General  Devices  ft  Fittings  Co..  441-443 
S.  Desplalnes  St..  Chicago.  HI. 

Hopewell  Insulation  ft  Mfg.  Co.,  Inc., 
Hopewell,  Va. 

HUBBARD  ft  CO.,  8301  Butler  St,  Pitts- 
burgh. Pa.     "Telrce." 

ILLINOIS  ELECTRIC  PORCELAIN  CO.. 
Macomb,  Til.  (See  display  advertise- 
ment on  page  1301.) 

Johns-Pratt  Co.,  The,  GES  Capitol  Ave., 
Hartford,  Conn. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington  St..   Chicago,   111, 

LINE  MATERIAL  CO.,  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page  127S.) 


OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 

"O-B." 
Pittsburgh   High   Voltage   Insulator   Co.. 

Derry,  Pa.      "Pittsburgh." 
Sourhern    Electrical    Porcelain    Co.,    Inc., 

Erwin,   Tenn. 
Thomas  ft  Sons  Co.,  The  R..  Ernst  Liver- 
pool, Ohio.     "Thomas." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,    East   Pittsburgh,   Pa.      (See   dis- 
play adv.,  pages  1395-1401.) 
INSULATORS,      STRAIN,      HIGH-TEN- 
SION  Where     Insulation     must     be     pro- 
vided  on  a  high-tension   conductor  that   is 
under    line    tension,    strain    insulators    are 


employed.  They  are  also  used  In  guy 
cables  where  it  is  desired  to  Isolate  them 
from  ground  potential.  In  guy  cables  and 
at  voltages  below  10.000  they  usually  con- 
sist of  a  porcelain  piece  pierced  with  holes 
at  right  angles  to  each  other  through  which 
the  cable  or  wire  is  threaded,  putting  the 
porcelain  under  compression.  Suitable  bar- 
riers separate  the  grounded  end  from  the 
live  line. 

At  voltages  above  18,200  It  Is  not  pos- 
sible to  secure  adequate  insulation  by  this 
type  except  by  putting  a  number  In  series. 
The  insulator  is  therefore  made  with  trans- 
verse corrugations  and  the  strain  is  com- 
municated by  steel  terminals  cemented  into 
the  porcelain.  For  the  terminals  of  long 
spans  Involving  stresses  in  excess  of  5000 
lbs.,  strain  Insulators  must  he  specially  de- 
signed for  the  particular  conditions. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  ft  J.   M.,   289- 


latlor 


,   Mass 

ft    Mfg.    Co., 


Hopewell,  Va. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  (See  display  advertise- 
ment on  page  1301.) 

Jeff ery -De witt  Insulator  Co.,  701  1st  Na- 
tional Bank  Bldg.,  Huntington.  W.  Va. 
"J-D." 

Johns -Man  ville.  Inc..  Madison  Ave.  ft 
41st  St.,  New  Tork.  N.  T. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1878.) 

Locke.  Fred  M.,  Victor,  N-.  T. 

Locke  Insulator  Corp.,  Maryland  Trust 
Bldg..  Baltimore.  Md.     "Victor." 

OHIO  BRASS  CO.,  THE,  Mansfield,  O'iio. 


i  O-B  strain  ..  „ 

at  150  Kv.— Adv. 

PARKIER  ft  SON,  INC.,  J.  H.,  Parkers- 
burg,  W.  Va.  Puncture  proof  and  non- 
absorbent  Insulators,  made  of  best, 
wet  process,  high  tension  porcelain, 
are  designed  to  permit  greater  arcing 
distances.  Three  styles  known  as  the 
"Double*"  type,  the  "Muller,"  and  the 
"improved  Span."  These  Insulators 
will  withstand  a  greater  strain  than 
any  cable  which  will  pass  through 
them. — Adv. 

Pittsburgh  High  Voltage  Insulator  Co.. 
Derry.  Pa.     "Pittsburgh." 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo. 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool,   Ohio.      "Thomas." 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1396-1402.) 


extent  on  many  low  and  medium -voltage 
transmission  and  distribution  systems  and 
for  communication  circuits,  such  as  tele- 
phone and  telegraph  lines.  There  are  sev- 
eral forms  of  Insulators  used  for  the  pur- 
pose ef  sustaining  the  strain  of  a  long 
span  or  that  occasioned  at  a  corner  or  dead 
end.  Where  pin  type  porcelain  Insulators 
are  used,  a  slightly  special  construction 
Is  used  to  give  greater  strength  to  the 
strain  Insulators.  A  popular  form  used  In 
dead-ending  feeders  or  cables,  and  for  guy 
and  messenger  wires  Is  made  of  porcelain 
by  both  the  wet  and  dry  methods.    The  ln- 


poslte  ends  of  the 

Cvided  in  which  yi«  ■■■  »a,  w  mo 
y  is  designed  to  furnish  a  large  creep- 
age  area.  Larger  strain  insulators  are  also 
made  in  a  number  or  forms.  Wooden  In- 
sulators, having  a  treated  hickory  rod  ac- 
curately turned  and  with  malleable  Iron 
caps  swaged  onto  the  ends,  give  very  satis- 


esults. 


e  In 


the  form  of  an  eye,  clevis,  tapped   hole,  o 
adjustable  clamp. 
Manufacturers: 
Anderson  Mfg.  Co.,  Albert  ft  J.  M.,   289- 

308  A  St.,   Boston,  Mass,    "Aetna," 
Canadian   Porcelain  Co.,  Ltd..   Hamilton. 

Out.,   Can. 
Electric    Railway    Equipment    Co..    2900 

Cormany    Ave..    Cincinnati,    Ohio. 
Electrose    Mfg.    Co.,    70    Washington    St., 

Brooklyn,     N.     Y.       "Arcover,"     "Elec- 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 

Hopewell    Insulation    ft     Mfg.    Co..    Inc., 
Hopewell.  Va. 


Google 
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ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.  111.  We  manufacture  all  of 
the   regular   types   and  sizes   of  strain 


Strain  Insulator 


line  Inau 


s  for  telephone  and  powt 


page  1301.— Adv. 

Johns-Man vf lie,  Inc.,  Madison  Ave.  A 
41st  St.,  New  York.  N.  T. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington  St.,    Chicago,   111. 

LINE  MATERIAL  CO..  South  Milwaukee. 
Wis.  (See  display  advertisement  on 
page   1218.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore.   Md.      "Victor" 

OHIO  BRASS  CO.,  THE,  Mansfield.  Ohio. 
"O-B." 

St.  Louis  Malleable  Casting  Co.,  7701  N. 
Conduit    Ave.,    St.    Louis,    Mo. 

Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool. Ohio.     "Thomas." 

Trenton  Porcelain  Co.,  803  E.  State  St.. 
Trenton.  N."  J. 

WESTDJOHOUeH  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play   adv..    pages    1305-1402.) 

INSULATORS,  STRAIN,  TROLLEY.— 
Trolley  strain  Insulators  are  used  In  over- 
head    trolley    construction      for    insulating 


IE8" 


anchor 


They   are    made   of   composition,    wood 
porcelain,  the  porcelain  being  often  favored 
because  of  its  permanency  but  has  Ihe  ob- 
jection of  liability  to  breakage 
Manufacturers: 

American  Porcelain  Co.,  The.  East  Liver- 
pool, Ohio. 
Electric     Railway     Equipment     Co.,     290O 

Cormany    Ave..    Cincinnati,    Ohio. 
Electrose    Mfg.    Co..    70    Washington    St.. 
Brooklyn,     N,     T.       "Arcover,"     '"Elec- 

Hopewell  Insulation  &  Mfg.  Co.,  Inc.. 
Hopewell.  Va- 

ILLINOrs  ELECTRIC  PORCELAIN  CO.. 
Macomb,  III.  (See  display  advertise- 
ment on  page  1301.) 

Johns- Manvl  lie,  Inc..  Madison  Ave.  & 
41st  St.,    New   York.    N.   Y. 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,  Baltimore.   Md.      "Victor." 

MACALLEN  CO.,  THE.  16  Macallen  St., 
Boston.  Mass. 

OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
O-B  Dlrigo  composition,  porcelain  and 
wood  strain  Insulators .— Ad  v. 

Thomas  ft  Sons  Co..  The  R..  East  Liver- 
pool, Ohio.     "Thomas." 

Trenton  Porcelain  Co.,  803  E.  State  St., 
Trenton.    N.    J. 

wrstinghoi:he  electric  &   ura. 

CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play  adv..    pages    1395-1402.) 
WHITE  ELECTRICAL  SUPPLY  CO..  T. 

C,  1122  Pine  St.,  St.  Louis.  Mo. 
INSULATORS.  SWINGING.  —  Swinging 
Insulators  fire  hung  from  a  loop  and  al- 
lowed to  swing  ho  as  to  adapt  themselves 
to  any  strain.  When  this  Is  possible  the 
wire  is  not  cramped.  They  are  used  In 
place  of  some  forms  of  tree  insulators,  and 

Eormlt  the  wire  to  slide  In  a  groove  formed 
y   two   porcelain    spool    Insulators,    which 
are  held  in  place  by  a  malleable  Iron  yoke. 
Manufacture  ra: 
Hopewell    Insulation    ft    Mfg.    Co.,     Inc. 

Hopewell,  Va. 
Locke    In.iulator    Corp..    Maryland    Trust 

Bldg..    Baltimore.   Md.      "Victor." 
St.   Louis  Malleable  Casting  Co..  7701   N. 

Conduit   Ave.,    St.    Louis.    Mo. 
Thomas  &  Sons  Co..  The  R,,  East  Liver- 
pool.   Ohio.      "Thomas." 
INSULATORS,    SWITCHBOARD.— 
Switchboard     Insulators    are    arranged     for 
mounting  on    the   rear  of  switchboards   by 
clamping  or  bolting  to  the  framework,  and 
serve   the   purpose  of  supporting,   clamping 
and  Insulating  large  copper  cables  and  bus- 
bars.      The     wide    range    of    voltages    for 
which  they  are  used  gives  a  variety  of  de- 
signs  but    they    may    be    divided    inlo    two 
general    classes,   post   type   and    cleat   type. 
The    former   usually  consists  of  a   metallic 


base,  with  bolt  holes  or  with  a  pipe  el 

to  fasten  to  the  framework,  a  enrrug 
porcelain  post  (the  length  depending 
thd    voltage)    and    a    clamping    device 


lied  busbar 
The  cleat 
>r  voltages 
o  arranged 


holding  the  cable 
Where  busbars  are  mou 
the  board  the  insulators 
supports;  see  Supports.  1 
type  Insulators  are  not 
much  over  10,000.     They 

for  bolting  to  the  frame  worn,  ine  oase 
portion  of  the  cleat  ia  much  higher  than 
the  top  or  clamping  part  and  is  rectangular 
in  shape.  When  the  two  members  are  In 
position  a  circular  tubelike  surface,  which 
Is  longer  than  the  width  of  the  Insulator, 
usually  surrounds  the  cable.  Well  rounded 
approaches  are  provided  so  that  the  in- 
sulator may  be  used  without  dumaglng  an 
insulated  cable. 

Manufacturers: 

ELECTRICAL  DEVELOPMENT  ft  MA- 
CHINE CO..  Ml  N.  tlrd  St.,  Philadel- 
phia.   Pa.       "Franklin."       (See    display 


"Hemft." 

_enera!   Devices   &    Fittings   Co.,    441-443 
S.  Desplaines  St..' Chicago,  III. 

Hopewell    Insulation    ft    Mfg.    Co.,    Inc.. 

Hopewell.  Va. 
INTERNATIONAL        INSULATING 
CHRP.,     25     W.    45th    St.,    New     York. 


le.    Inc.,    Madison    A 
41st  St..   New  York.  N.  Y. 

Locke    Insulator    Corp.,    Maryland 

Bldg..         "■'  "■   ' 


Thon 


s  &  Sons  Co..  The  R..  East  Liver 


.    Ohio. 


"Thorn 


WFSTIN  CHOUSE    ELECTRIC    &    MFG. 
CO..    East    Pittsburgh,    Pa.       (See    dis- 
play adv..  pages  1325-1402.) 
INSULATORS,      TELEPHONE       AND 
TELEGRAPH.— Insulators      UBed     in     tele- 
phone and   telegraph  line  construction  are 
usually    petticoat     Insulators,     cup -shaped. 

rled.  Usually  they  are  made  of  glass, 
but  sometimes  porcelain  insulators  are 
used.  The  Insulator  screws  onto  a  wooden 
or  metal  pin  In  a  crossarm,  or  onto  a 
wooden  bracket.  The  petticoat  Is  smaller 
and  has  less  flare  than  on  power  insulators, 
as   the   voltage   Is   low.     It   was    formerly 

tton  to  use  transposition  insulators  where 
the  lines  were  transposed.  These  Insulators 
differed  in  that  they  had  two  petticoats 
and  two  grooves  for  tying.  They  were 
used  for  dead-ending  wires  In  a  trans- 
position, but  are  not  used  much  now  he- 
ordinary  Insulators  on  a  transposition 
bracket. 
Manufacturers: 

American  Porcelain  Co..  The.  Ea9t  Liver- 
pool,  Ohio, 
Hopewell    Insulation    ft    Mfg.    Co..    Inc., 

Hopewell.  Va. 
ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb.    III.       (See    display    advertise- 
ment on  page  1301.) 
INTERNATIONAL       INSULATING 
fX>RP..    35     W.    45th    St.,    New    York, 
N.   Y. 
Locke.  Fred  M..  Victor.  N.  Y. 
National   Porcelain   Co..   Trenton.   N.  J. 
PARAGON    ELECTRIC   CO..    Old    Colony 

Bldg,,  Chicago.  111.     "Paragon."' 
Pittsburgh    High    Voltage    Insulator    Co.. 


fin- 


Pa. 


...  _.ie  R..  East  Liver- 
pool, Ohio.     "Thomas" 

Trenton  Porcelain  Co..  S03  E.  State  St., 
Trenton,  N.  J. 

INSULATORS.       THIRD        RAIL.— Third 

support  the  third  or  conductor  rail  in 
third-rail  construction.  The  earlier  forms 
consisted  of  wooden  blocks,  often  treated 
with  an  Insulated  impregnating  cont- 
using molded  composition  Insulation,  be- 
cause of  the  splitting,  rotting  and  rapid 
deterioration  of  the  wood.      Composition  In 

by  porcelain.  In  the  porcelain  InBulaJora 
the  bodv  of  the  porcelain  has  been  spe- 
cially developed  to  give  high  mechanical 
strength  to  take  care  of  the  vibration. 
pounding  and  other  mechanical  stresses  to 
which   these   insulators  are  often  subjected 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  ft  J.  M.,  289- 
305  A  St.,  Boston.  Mass.     "Aetna." 

Electrose  Mfg.  Co.,  70  Washington  St.. 
Brooklyn,   N.   Y.      "Electrose." 

GARFIELD    MFG.    CO.,    Garfield.    N.    J 


General    Devices   ft    Fittings    Co..  441-443 

K.   Desplaines   St.,    Chicago,   III. 
Hopewell    Insulation    ft    Mfg.    Co.,    Inc.. 

HopewelL  Va. 
Locke.  Fred  M..  Victor,  N.  YT 
Locke    Insulator    Corp..    Maryland    Trust 

Bldg..    Baltimore,    Md.      "Victor." 
MACALLEN  CO.,  THE,  IB  Macallen  St., 

Boston.  Mass. 
OHIO  BRASS  CO..  THF*  Mansfield.  Ohio. 
A  complete  line  of  porcelain  and  wood, 
third  rail  insulators  regularly  manufac- 
tured.— Adv. 
Pittsburgh    High    Voltage    Insulator   Co., 

Derry.    Pa.      "Pittsburgh." 
Standard  Fibre  Co..  11  Miller  St.,  Somer- 

vltle.  Mass. 
Thomas  &  Sons  Co.,  The  R..  East  Liver- 
pool. Ohio.  "Thomas." 
INSULATORS.  TREE.— In  shaded  streets 
It  Is  not  always  possible  to  keep  telephone 
and  distribution  wires  clear  of  trees  by 
trimming.  Where  the  wires  run  near  large 
limbs  they  cannot  be  attached  without  dan- 
ger of  breakage,  unless  the  connection  per- 
mits the  limbs  to  sway.  This  may  be  done 
by  tha  use  of  a  tree  insulator  so  designed 
as  to  separate  the  wire  from  the  limb, 
but  not  to  prevent  longitudinal  motion  of 
the  Insulator.  There  are  several  formii  of 
insulators  which  give  this  result.  Some 
hnve  two  porcelain  rollers,  mounted  on  Iron 
pins,  through  which  the  wire  is  allowed  to 
slide.'  Another  type  merely  has  a  hole 
with  well  rounded  approaches,  In  which 
the  wire  Is  placed.  Three  insulators  may 
he  screwed  to  the  tree,  tied  with  n  wire, 
or  supported  by  a  wire  loop.  When  their 
use  Is  not  practical,  a  special  steel-taped 
tree  wire  Is  found  useful,  the  rubber  In- 
sulation  being  protected    from   abrasion  by 


Estes  ft  Sons.  E.  B-,  362-364  5th  Ave., 
New  York.  N.    Y. 

Fletcher  Mfg.  Co.,  802  E.  Second  St.. 
Dayton.    Ohio. 

Great  Lakes  Radio  Supplies  Co.,  Inc.. 
1st  National  Bank  Bldg.,   Elmhurst.  HI. 

High  Tension  Electrical  Specialty  Co., 
Newton.  Mass.     "Holmes." 

Hopewell  Insulation  ft  Mfg.  Co.,  Hope- 
well.  Va. 

HUSBARD  &  CO.,  6101  Butler  St.,  Pitts- 
burgh.  Pa,     "Peirce." 

LINE  MATERIAL  CO.,  South  Milwaukee. 
(See    display    advertisement    on 


a  1278.1 


"O-B. 

Thomas  &  Sons  Co..  The  R..  East  Liver- 
pool.   Ohio.      "Thomas." 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.,    pages  1395-1402.) 

INSULATORS,  WALL.— These  are  usual- 
ly high-t '    '  ...      ,:.... 


line   conductor   wher 


.all.  i 


leratinj 


- a  they  are ....,    ..  -.. ..     -- 

bushing,  they  are  generally  called  hlgh- 
tonslon  entrance  bushings.  For  manufac- 
turers    see     Bushings,     high-tension     en- 

INSULATORS,  WIRE-SPLICE.— W  I  re- 
splice.  Insulators  are  made  of  rubber  and 
are  used  to  Insulate  a  fliture  splice  where 
there  Is  not  sufficient  room  to  tape  the 
Joint  readily  or  where  11  Is  desired  to  save 
time.     Thoy  are  merely  a  soft  rabbet  '  '  " 


mis  tor  may  be  slipped  right  u 


Manufacturers: 

Eloatleap  Co..  The,  7S9  Garden  St.,  Ho- 
bolten.    N.    J.      "Elasticap." 

Pittsburgh  High  Voltage  Insulator  Co, 
Derry.    Pa.      "Pittsburgh." 

1NSULBRIX.— Trade  name  for  insulat- 
ing brick  manufactured  by  the  Oulgtsy 
Furnace  Specialties  Co..  26  Cortlandt  St. 
New  York.  N.  Y. 

INSULECTRIC.— Trade  name  for  in- 
sulated screw  drivers  manufactured  by 
the  M-B  Tool  Co.,   Danielson.   Conn. 

INSULITE.— Trade  name  for  fish  paper 
manufactured  by  the  Mitchell-Rand  We- 
Co..  18  Vesey  St.,    New  York,    N.  Y. 

INSURANCE  SAFETY  STANDARDS— 
A  sheet  of  electrical  safety  standards  has 
been  issued  by  the  Safety  Department  of 
the  Integrity  Mutual  Casualty  Co..  Chi- 
cago, III.  These  requirements  are  taken 
from   the   Industrial   Compensation   Rating 


INTEGRATING 
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INTERNATIONAL 


e  ot  rubber 


latins 


3   and   frames 


TED   volts,    grounding   of 
is   required. 

INTEGRATING  METERS.— flee  Meters, 
watt -hour   (eight  types.) 

INTENSITY,  LUMINOUS.— The  luminous 
Intensity  of  a  point  source  of  light  la  the 
solid  angular  density  of  the  luminous  flux 
emitted  by  the  source  In  the  direction  con- 
sidered, or  It  Is  the  flux  per  unit  solid 
angle  from  that  source.  The  unit  of  lumi- 
nous intensity  is  the  standard  candle. 

INTENSITY  OF  MAGNETIZATION— 
When  a  magnetic  substance  Is  Introduced 
Into  a  magnetic  field,  both  the  amount 
and  distribution  of  the  flux  Is  changed. 
This  change  may  be  considered  as  due  to 
a  property  of  the  magnetic  substance  by 
virtue  of  which  It  produces  a  magnetic 
field  superposed  upon  the  original  field 
The  intensity  of  magnetization  may  be 
considered  the  measure  of  the  excess  of 
the  flux  density  produced  by  the  magnetic 
substance  measured  In  unit  pole  strength. 
It  la  usually  expressed  by  the  formula: 
J~<B-H)/4t.  If  m  1b  the  pole  strength  of 
■he  substance,  the  Intensity  of  magnetiza- 
tion may  also  be  do  lined  as  the  pole 
strength  per  unit  area,  or  J=m/A. 

INTER-COMM-PHONE — Trade    -name 
for   Intercommunicating    telephones    manu- 
factured   by  "the    Stromberg- Carlson    Tele- 
phone   Mfg.     Co..     1050    University    Ave., 
"  Rochester.   N.   T. 

INTERCOMMUNICATING  SYSTEM. 
TELEPHONE.— This  Is  a  form  of  tele- 
rhone  exchange  which  has  a  cable  running 
to  each  station.  It  contains  a  circuit  for 
each  .telephone.  Each  station  has  a  push 
button  or  key  for  every  other  station  In 
the  system,  to  connect  with  its  line.  A 
five-station  system  has  at  least  Ave  circuits 
in  the  cable  and  live  push  buttons  at  each 
station.  It  is  useful  for  only  very  small 
exchanges,  twelve  lines  or  less,  as  In  an 
apartment  building  or  rather  small  fae- 
lory.      Its  advantage   lies  In  not  requiring 

INTERCOM  M  UN  IP  HON  E.— Trade  name 
Tor  telephone  selective  calling  systems  man' 
ufactured  by  the  8.  H.  Couch  Co.,  Inc.  Ar- 
lington ft  Squantum  Sta.,  Norfolk  Downs, 
QuPncy.  Mass. 

interferf.ncf.-a  disturbance  of  an 
electrical  nature  produced  In  a  communi- 
cation system  by  an  extraneous  source. 
Some   of   the   causes   are   lightning, 

lines  nearby,  inductive  interference  or 
cross-talk  from  one  adjacent  telephone  line 
on  another,  etc.  Radio  stations  also  cause 
interference  with  one  another  when  trans- 
mitting signals  of  nearly  the  same  wave 
length;  they  are  also  subject  to  atmos- 
pheric  Interference. 

INTERIOR  CONDUIT.— See  Conduit,  In- 
terior, rigid  metallic;  Conduit,  Interior, 
flexible    steel:    Tubing,    flexible    fabric    or 


— IN)  N.  Clark  St..  Chicago,  III.  Manufac- 
turers of  electric  lamps,  lighting  fixtures 
and  fixture  parts.  Business  established 
19Z0.  Partnership  of  B.  W.  Tenney,  J.  W. 
Franks  and  W.  B.  Trabur. 

INTERIOR  TELEPHONES.— See  Tele- 
phones.   Interior  or    intercommunicating. 

INTERLOCKING  RELAYS  AND  MAG. 
NETS. — Interlocking    relays     and     electro- 

- -       --' made   with   their 

„.... at  when  they  ol 

crate  a    eaten  or  lock  will  hold  the  armt 
ture  in  the  closed  position.    A  second  elci 
tromagnet   Is  generally  used  to  release  the 
look.     Some  relays  are  self-locking  In  that 
a   special   holding   coll   wound   On   the  i" 
has  itn  circuit  completed  and  holds  the  _ 
mature  after  the  operating  coll  has  pulled 
it  over  to  complete  the  contact. 

INTERLOCKING  SWITCH -TOWER  SIG- 
NALS.—See  Signaling  systems,  railway 
block   and    Interlocking. 

INTERMEDIATE  DISTRIBUTING 
FRAMES.— See    Frames,    distributing,   tele- 

I NTE  RN  ATI  ON  AL.— Trade     name     foi 
electric    time    recorders    manufactured    by 
Zonal    Business    Machines    Co., 
I    St.    ft    Campbell    Ave..    West, 

INTERNATIONAL.— Trade       name       __. 
electrical   heating  appliances  manufactured 
by  the   International  Electric   Co.,   IniJ' 
apolla,    Ind. 


INTERNATIONAL._Trade  name  for 
water  softening  and  filtration  apparatus 
manufactured  by  the  International  Filter 
Co.,  1st  National  Bank  Bldg.,  Chicago,  III. 

INTERNATIONAL.— Trade  name  for 
motor- driven  floor  scrubbing,  surfacing 
and  sanding  machines  manufactured  by 
the  International  Floor  Machine  Co..  161 
W.  Mth  St.,  New  Tork,  N.  Y. 

INTERNATIONAL.— Trade  name  for 
kerosene  engines  manufactured  by  the  In- 
ternational Harvester  Co.,  EOS  S.  Michigan 
Ave..   Chicago,   111.     . 

INTERNATIONAL.— Trade  name  for 
coal  scales  manufactured  by  the  Interna- 
tional Scale  Co..  Canby  Bldg.,  Dayton,  Ohio. 

INTERNATIONAL.— Trade  name  for 
electric  clocks  and  time  recording  systems 
manufactured  by  the  International  Time 
Recording   Co.,    60   Broad   St..   New   York, 


Record  I 
N.  Y. 


INTERNATIONAL  BATTERY  CO.,  INC. 
— 4E3-4E5  Broome  St.,  New  York.  N.  Y. 
Manufacturer  of  medical  and  flashlight 
batteries  and  flashlight  cases. 

INTERNATIONAL  ASSOCIATION  OF 
MUNICIPAL  ELECTRICIANS.— This  As- 
sociation was  organized  in  1S95  and  con- 
sists of  municipal  electricians,'  superin- 
tendents of  city  police  and  fire-alarm  tele- 
graph systems  and  electrical  Inspectors  In 
municipal    service.      In    the    early    days    of 


the   i 


to  the  discussion  of  flre-alarm  and  police 
signaling  systems.  Street  lighting  has 
been  carefully  considered  and  also  munici- 
pal electrical  Inspection.  The  Association 
has  a  standardisation  committee  which 
has  compiled  a  number  of  standards  In 
connection  with  electrical  work  of  cities, 
especially  tire   and. police-alarm   systems. 

The  offlers  of  the  Association  are;  Presi- 
dent. R.  C.  Turner.  Atlanta,  Ga.;  first  vice- 
president.  Dr.  C.  P.  Steinmetz,  Schenec- 
tady, N.  Y.;  second  vice -president,  William 
P.  Brlggs,  New  Bedford,  Mass.;  third  vice- 
president.  J.  L.  Caldwell.  Colorado  Springs, 
Colo.:  fourth  vice-president,  D.  R.  Snider, 
Augusta,  Ga.;  secretary.  Clarence  R. 
George,  Houston,  Tex. ;  treasurer,  William 
C.  Crane.  Brie.  Pa.    Bxectrt've  committee, 

A.  L.  Duckett.  Ashevfile.  N.  C-  chairman; 

B.  H.  Bens..  West  New  York.  N.  J.:  O.  P, 
Allen,  Jacksonville.  Fla.;  William  G.  Dey. 
Louisville,  Ky.;  Claude  Convera.  San  An- 
tonio, Tex.;  Chares  K.  Abeam,  Waterbury. 
" ;    Walter    Diliell,    New    Orleans.    1*.; 


.  Atlantic  City.   N.  J. 

The  1S21  annual  convention  will  be  held 
at  Colorado  Springs.  Colo.,  In  the  fall. 

INTERNATIONAL  AUTO- XRAY.— Trade 
name  for  physicians'  and  dentists'  X-ray 
machines,  manufactured  by  the  Internation- 
al Devices  Co.,  126  Broadway,  New  York, 
N.   Y. 

INTERNATIONAL  BROTHERHOOD  OF 
ELECTRICAL  WORKERS — An  organiza- 
tion of  electrical  workers  chartered  by  the 
American  Federation  of  Labor  In  1891.  The 
title  selected  for  the  organization  at  that 
time  was  National  Brotherhood  of  Electri- 
cal Workers,  but  this  was  changed  to  the 
present  name  when  It  was  found  that  the 
organization  had  extended  into  Canada. 
The  growth  of  the  organisation  has  been 
rapid  and  It  has  wielded  an  Important  in- 
fluence in  the  electrical  construction  field. 

While  the  organization  la  primarily  a  la- 
bor organization  seeking  to  better  working 
conditions  and  wages.  It  also  offers  advan- 
tages of  trade  education  far  Its  member- 
ship. Many  of  the  local  unions  have  es- 
tablished trade  schools  for  apprentices 
whereby  they  may  obtain  a  theoretical 
knowledge  of  their  work  as  well  as  the 
practical.  Many  of  the  local  unions  also 
rotate  or  shift  the  apprentices  from  one 
employer  to  another  so  that  they  may  ob- 
tain practical  work  of  various  kinds.  The 
International  officers  of  the  Brotherhood 
are:  President,  James  P.  Noonan,  Wash- 
ington. D.  C.;  secretory,  Charles  P.  Ford. 
Washington.  D.   C. 

INTERNATIONAL  BUSINESS  MA- 
CHINES CO..  LTD.— Royce  St.  ft  Camp- 
bell Ave..  West  Toronto.  Ont..  Can.  Man- 
ufacturer of  electric  time  recording  sys- 
tems and  stamps,  tabulating  and  sorting 
machines  and  computing  scales.  President, 
T.  J.  Watson;  vice-president.  J.  B.  Rog- 
ers; vice-president  and  general  manager, 
Frank  E.  Mutton;  secretary.  J.  S.  Ogs- 
bury;  snles  manager  (Scale  Division). 
George  Bonnycastle:  sales  manager  (Tab- 
ulating Division),    L.   E.    Hubbard. 

INTERNATIONAL  CARBON  PRODUCTS 
CO.,  INC.— 820  W.  13th  St.,  New  York,  N. 
Y.     Manufacturer   of   graphite.      Business 


Carl 


established  1917.  President.  H. 
son;  secretary,  Ralph  Arnold: 
Charles  D.  Burrage,  Jr.;  sales  n 


ufacturer  of  clay  underground  conduit. 
President.  James  H.  Morris:  vice-presi- 
dents. B.  B.  Barnard.  John  M.  Frltzlnger: 
secretary  and  treasurer,  C.  B.  Rawlins. 
.  INTERNATIONAL  CREOSOTINO  * 
CONSTRUCTION  CO.— Galveston.  Tex. 
Manufacturer  of  ties,  poles,  crossarms  and 
paving  blocks.  President.  John  Sealy: 
vice-president  and  general  manager,  H.  J. 
Calder:  secretary  and  treasurer,  H.  A. 
West:  sales  manager.  E,  E.  Boehne.  Main 
office,  Galveston.  Tex.  Works.  Beaumont. 
Texarkana,   Galveston,  Tex. 

INTERNATIONAL    DEVICES    CO New 

York.  N.  Y.  Manufacturer  of  motors,  gen- 
erators, radio  and  electrotherapeutlc  ap- 
paratus. Business  established  1902.  Pres- 
ident, S.  M.  Kintner;  secretary,  J.  B.  Mur- 
phy; treasurer,  H.  S.  Wilson;  general  man- 
ager. J.  V.  L.  Hogan;  sates  manager,  H. 
W.  Dunk. 

INTERNATIONAL  ELECTRIC  CO.— In- 
dianapolis. Ind.  Manufacturer  of  electrical 
heating  appliances.  President,  c.  W. 
Craig:  vice-president  and  general  r 
Young  Moore;  secretary  and  ti 

INTERNATIONAL  ELECTRIC  CO.. 
LTD.— 97  Bleury  St.,  Montreal,  Que.,  Can. 
Manufacturer  of  motors.  Business  estab- 
lished 1904.  President,  P.  De  Serres;  vice- 
president  and  general  manager,  J.  A.  Fa- 
guy;  scretary  and  treasurer.  8.  Dudemalne: 
sates  manager,  A.  Gagnier. 

INTERNATIONAL  ELECTRIC  LAMP 
CO.— 125-27  W.  Lake  St..  Chicago,  III. 
Manufacturer  of  Incandescent  lamps.  Pres- 
ident. D.  J.  Wagner;  secretary,  O.  B.  Fra- 
Uck;   treasurer.    E,   Areola. 

INTERNATIONAL  ELECTRICAL 
UNITS.— Units  adopted  as  legal  units  by 
the  International  Electrical  Congress  held 
In  Chicago,  111..  In  1893.  These  standard 
units  are  the  ampere,  coulomb,  farad,  hen- 
ry. Joule,  ohm.  volt  and  watt.  For  a  de- 
scription of  the  units  see  these  respective 
items.    Also  see  Units,  systems  of. 

INTERNATIONAL  ENGINEERING 
WORKS,  INC.— Waverly  St..  Framingham. 
Mass.  Manufacturer  of  high  pressure 
steam  boilers.  Business  established  1807. 
President.  J.  J.  Prlndivllle;  vice-president. 
J.  Philip  Bird;  treasurer  and  general  man- 
ager, Fred  W.  Chlpman.  Sales  representa- 
tives, W.  B.  Connor,  Inc..  90  West  St.. 
New  York,  N.  Y.;  George  H.  Conner.  9K- 
24  Sansotn  St..  Philadelphia.  Pa.;  Isaac 
Hardeman,  Charlutte,  N.  Car. 

INTERNATIONAL  EQUIPMENT  CO.— 
352  Western  Ave.,  Boston,  Mass.  Manu- 
facturer of  electric  centrifuges,  extractors 
and  heavy-duty  washing  machines.  Presi- 
dent. A.  Kendrick;  treasurer.  E.  A. 
White;   sales  manager,  R.  W.  Hoyt. 

INTERNATIONAL  FILTER  CO.— 1st  Na- 
tional Bank  Bldg..  Chicago,  III.  Manufac- 
turer of  water  purifying  and  filtration  ap- 
paratus. President,  treasurer  and  gen- 
eral manager.  P.  N.  Engel:  vice-presi- 
dent, Walter  H.  Green;  secretary,  M.  B. 
Johnson;  sales  manager,  O.  A.  Do  Celle. 
Branch  office,  Woolworth  Bldg.,  New  York, 


CO.— 161  W.  36th  St..  New  York.  N. 
Manufacturer  of  motor-driven  floor  I 
chlnea.  rubbing  machines  and  carpet  wash- 
ers. Business  established  1911.  Sates  rep- 
resentatives, C.  L.  Allison  Co.,  1611  San- 
som  St.,  Philadelphia.  Pa.:  Frank  B. 
Drew  Co.,  912  Phctan  Bldg..  San  Francisco, 
CaL 

INTERNATIONAL  HARVESTER  CO— 
606  S.  Michigan  Ave..  Chicago.  IU.  Manu- 
facturer of  agricultural  machinery  and  In- 
ternal combustion  engines.  President. 
Harold  F.  McCormlck;  vice-president,  A.  B. 
McKlnstry;  secretary  and  treasurer, 
George  A.  Ranney;  general  manager,  Alex 
Legge;  sides  manager.  J.  F.  Jones.  Fac- 
tories,   cr'  —  -  '    -"' 


.titcago    and    Mllwi 


Conrad     Sehlckerllng; 

Schaad;      treasurer,      F.      J.      Berenbrolck; 

sales  manager.  Theodore  M.   Schroeder- 

INTERNATIONAL    INSULATING  CORP. 
— 2E  W.  *6th  St..  New  York,  N.  Y.    Manu- 
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facturer  of  Insulators  and  insulating  ma- 
terials. President.  Otto  Heinemnn;  secre- 
tary, Jacob  Schcehter;  treasurer  and  sales 
manager,  Adolph  Helneman:  general  man- 
ager,    Mr.     Grimn.       Factory,     Springfield, 


facturer  of  portable  ele 

dent,    Charles   Mitchell. 

INTERNATIONAL  MICA  CO.— Philadel- 
phia. Pa.  Manufacturer  of  mica  and  mica 
products.     President,  L.  H.  Crabtree;  vlce- 

eesii'ent,  J.  A.  Crabtree;  secretary,  E.  Q. 
indie;  treasurer.  R.  R.  Roberts;  general 
manager,  K.  G.  Pancoast;  sales  manager, 
J.  H.  Greeley.  Main  office,  31th  &  Brandy- 
wine  Sts..  Philadelphia,  Pa.  Factories, 
West  Philadelphia,  Pa.;  Tilton,  N.  H.; 
Rldgeway.  Va.;  Micaville.  N.  C.  Branch 
offices,  1G6-1I0  W.  Lake  St..  Chicago.  111.; 
£23  Tribune  Ave.,  Minneapolis.  Minn.;  1623 
E.  43rd  St.,  Cleveland.  Ohio.  Sales  repre- 
sentatives, Walter  S.  Gray,  943  Market  St.. 
San  Francisco.  Cal.;  A.  K.  Kempton,  Mon- 
treal, Que..  Can.;  Herman  -Griffith.  Shel- 
don Bldg.,    San  Francisco,  Cal. 

INTERNATIONAL  NICKEL  CO 43  Ex- 
change PL.  New  York,  N.  T.  Manufactur- 
er of  nickel  and  monel  metal  products. 
President,  W.  A.  Bostwlck;  vice-president. 
R.  C.  Stanley;  secretary  and  treasurer,  J. 
L.  Asbley;  sales  manager  (Nickel).  F.  S. 
Jordan;  sales  manager  < Monel  Metal  and 
Special   Products),  A.    S.   Creighton. 

INTERNATIONAL  ORA.— Trade  name 
for  vacuum  type  tungsten  lamps  raanufac- 
the     It* •'  — '     ' •-*• — : 

Union  Hltl.  N.  J. 

INTERNATIONAL  OXYGEN  CO.— New- 
ark.   N.    J.      Manufacturer    of    oxygen    and 

hydrogen  generators,  brazing  outfits,  elec- 
trodes, et-.  President,  3.  S.  Heller;  vice- 
president,  Samuel  Heller;  secretary  slid 
general  manager,  L.  W.  Hench:  treasurer, 
J.  Heller.  Main  office,  798  Freilnghuysen. 
Newark,  N.  J.  Factories.  College  Point. 
N.  Y.;  Verona,  Pa.;  Toledo,  Ohio;  Newsrk, 
N.  J.  Branch  offices  and  warehouses,  Ve- 
rona. Fa.;  Toledo,  Ohio;  College  Point,  N. 
Y.  District  offices.  3D  N.  La.  Salle  St., 
Chicago.  111.;  115  Broadway,  New  York, 
N.  Y. 

INTERNATIONAL  PAINT  CORP.— St. 
Louis.  Mo.  Manufacturer  of  Insulating 
paintj.  varnishes,  asphalt  and  other  in- 
sulating materials.  Business  established 
1909.  President,  Louis  Nolle;  vice-presi- 
dent. Edward  H.  Waddlngton;  secretary, 
treasurer  and  general  manager.  Ell  C. 
Bennett;  sales  manager.  George  B.  Dun- 
ford.  Moln  office.  915  Olive  St..  St.  Louis, 
Mo.  Factory,  East  St,  Louia,  HI.  Branch 
offices.  Louisville,  Ky.,  and  Chicago.  111. 

INTERNATIONAL  REGISTER  CO., 
THE.— IB  So.  Throop  St.,  Chicago,  111. 
Manufacturer  of  railway  fare  registers  and 
products.         Business       established 


iham  and  Arthur  H.  Boett- 

L.  Bagley  Smith;  treaeur- 

,  Volklns;  sales  manager.  John 
Ben  ham.  Sales  representatives.  Charles 
N.  Wood  Co.,  Boston,  Mass.;  Union  Elec- 
tric Co.,  Pittsburgh.  Pa.;  Electric  Service 
Supplies  Co.,  Philadelphia.  Pa.;  60  Church 
St.,  New   York,  N.  Y. 

INTERNATIONAL  SCALE  CO.— Canby 
Bldg.,  Dayton,  Ohio.  Manufacturer  of  coal 
scales.  Subsidiary  of  Computing-Tabuiat- 
ing-Recording  Co.,  60  Broad  St.,  New  York, 
N.   Y. 

INTERNATIONAL      8TEEL      TIE      CO.. 


Cleve 


Ohio.  Manufacturer  of  steel  railway  tlei 
track  paving  material  and  structural  steei 
for  transmission  lines.  Business  estab- 
lished 1909.  President  and  general  man- 
ager W.  P.  Day;  secretary.  T.  J.  Clifford ; 
treasurer,  W.  C.  Mahon;  sales  manager 
Fred  h   Ogden. 

INTERNATIONAL  TAG  CO.— Chicago 
'"  "■■  .ufacturer  of  shipping  tags.  Prosi- 
ly Hamilton:  vice-president,  E, 
._.  Kenning;  decretory,  E.  L.  Hamilton. 
Main  office  and  factorv.  319-329  N.  Whipple 
St.,  Chicago.  111.  Branch  offices.  New 
York,  N.  Y.;  Boston,  Mass.;  Philadelphia, 
Pa.;  Cleveland,  Ohio;  Detroit,  Mich.;  St. 
Louis,    Mo.;  Los  Angeles,  Cal. 

INTERNATIONAL  TIME  RECORDING 
CO.— 60  Broad  St.,  New  York,  N.  Y.  Manu- 
facturer of  electric  clocks  and  time  retorrt- 
Ing  systems.  Subsidiary  of  Computing- 
Tabulating-  Recording  Co.,  K0  Broad  St.. 
New  York.  N.  Y.  President  and  general 
manager,    Thomas   J.   Watson;   vice-presi- 


dent, George  W.  FairchUd;  secretary  and 
treasurer,  James  S.  Ogshury.  Factories, 
Endicott,  N.  Y.;  Toronto,  Ont..  Can. 

INTERPOLE.— See  Cpmmutatlng  pole. 

INTEHPOLE  MOTORS.— See  Motors,  d-c. 
shunt  and  commutatlng  pole. 

INTERRUPTERS,  INDUCTION  COIL.— 
Interrupters  for  Induction  colls  are  divided 
into  two  distinct  classes,  mechanical  and 
electrolytic.  The  simpler  forms  of  mechan- 
ical Interrupters  are  merely  vibrating 
armatures  carrying  a  contact  point  of  plat- 
inum, tungsten,  silver,  etc..  and  making 
contact  with  a  stationary  contact  point 
when  the  armature  is  not  attracted.  Thlf 
type  la  largely  used  on  small  coils  anc 
medical  batteries.  There  are  also  othei 
forms  of  vibrating  interrupters  that  permit 
considerable  adjustment  In  frequency 
These  are  used  on  spark  coils  and  are  de- 
scribed under  Interrupters,  spark  coil,  be- 
low. When  the  e.  m.  f.  of  the  source  ex- 
ceeds about  20  to  30  volts,  the  contacts  are 
usually  arranged  to  be  broken  in  oil  Or 
some  other  Insulating  liquid  that  will  ex- 
tinguish the  arc. 

For  high-speed  work  mercury  Interrupt- 
ers are  used.  These  are  generally  motor- 
driven  and  can  be  adjusted  to  operate  well 
on  alternating  current  when  driven  by  a 
synchronous  motor.  There  are  two  types, 
one  In  which  a  reciprocating  contact  point 
Is  plunged  into  and  withdrawn  from  a  hasin 
of  mercury.  The  speed  of  this  type  Is  llmr 
Ited  because  the  mercury  tends  to  follow 
the  contact  when  it  leaves  the  surface. 
The  other  type  is  called  a  turbine  type.     In 


this 
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_ _    __^th,   either  by 

revolving  the  nozzle  or  the  teeth.  When 
the  stream  of  mercury  passes  between  the 
teeth  the  circuit  Is  interrupted  and  when 
It  strikes  a  tooth  It  Is  closed. 

Electrolytic  Interrupters  operate  on  an 
entirely  different  principle.  They  do  not 
require  condensers  to  eliminate  the  spark- 
ing at  the  contacts,  as  do  the  other  types. 
They  consist  of  a  cathode,  generally  a  lead 
plate,  immersed  in  a  dilute  solution  of  sul- 
phuric acid.  The  anode  Is  a  small  platinum 
wire  projecting  Into  the  electrolyte  from  a 
porcelain  tube.  The  adjustment  Is  obtained 
by  moving  the  anode  up  and  down  to  vary 
the  amount  of  surface  In  action.  When  a 
certain  current  density  at  the  anode  has 
been  reached,  the  gas  released  at  this  sur- 
face increases  the  resistance  at  that  point 
to  such  an  extent  that  the  circuit  is  prac- 
tically interrupted.  As  soon  as  the  cur- 
rent density  falls  the  resistance  decreases 
and  closes  the  circuit.  The™  Intemintem 
operate    well    In    synchronii 
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St.,   Ham- 
mond, Ind. 
Bunnell  &  Co,.  J.  H,.  32  Park  Place.  New 

York.  N.  Y.     "Bunnell." 
Clapp-Eastham   Co..    139   Main   St.,   Cam- 

bridge.  Mass, 
Connecticut     Telephone    &     Electric    Co.. 

Merlrien.  Conn.      '  'Connecticut.1' 
Eastern    Precision    Electrical    Instrument 
Co..  «S-71    Observer  St.,   Rockviile   Ou- 
tre, N.  Y. 
Great  Lakes  Radio  Supplies  Co..  Inc..  1st 
National     Bank     Bldg.,      Elmhurst,     HI. 
"RVA." 
Kny-Schcerer  Corp.  of  America,  66-58  W. 

23rd  St.,  New  York,  N.  Y. 
Manhattan  Electrical  Supply  Co..  Inc..  17 

Park  PL,   New  York,  N.  Y. 
St romberg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave..  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York,  N.  Y. 
INTERRUPTERS,  SPARK-COIL.— Spark- 
coil  interrupters  are  of  the  mechanical 
types  referred  to  above  under  induction- 
coil  Interrupters.  They  are  generally  of 
substantial  construction,  with  contact 
points  that  will  Interrupt  the  circuit  many 
times  without  pitting  or  sticking.  Con- 
ine points  to  eliminate  this  possibility  as 
far  as  possible  and  also  to  minimize  the 
spnrking  at  the  Interrupter.  One  of  the 
most  common  types  of  Interrupters  for 
this  service  Is  a  vibrating  one  that  may  be 
adjusted  over  quite  a  range  of  frequency. 
It  has  a  vibrating  hammer  which  has  Its 
tension  regulated  to  the  desired  degree  by> 
a  small  colled  spring  attached  to  a  thumb- 
screw. When  this  hammer  is  attracted  by 
the  core  of  the  coil,  It  moves  over  rapidly, 
against  the  tension  of  the  spring,  and  in 
Its  travel  it  hits  a  small  contact  spring  and 
opens  the  circuit  and  when  it  returns  al- 
lows the  spring  to  close  again.    This  ham- 
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r  action  gives  a  very  sudden  interruption 
the  circuit.  By  varying  the  position  of 
i  contact  screw,  the  back  stop  of  the 
the  spring  tension  almost  any 
desired  length  of  contact  and  number  of 
interruptions  may  be  Obtained. 
Manufacturers: 
Adams    Morgan   Co.,    Alvln   Place,   Upper 

Montclair,  N.  J.     "Araoo." 
Bunnell  ft  Co..  J.  H.,  32  Park  Place.  New 

York,  N.  Y.    "Bunnell." 
Clapp-Eastham    Co.,    139   Main  St.,   Cam- 
bridge. Mass. 
Great  Lakes  Radio  Supplies  Co..  Inc.,  lit 
National    Bank    Bldg.,    Elmhurst,    III. 
"RVA." 
Manhattan  Electrical  Supply  Co.,  Inc.,  17 

Park  PI..  New  York.  N.  Y. 
INTERSTATE  ELECTRIC  CO.— 366  Ba- 
ronne  St.,  New  Orleans.  La.  Manufacturer 
of  electric  steering  wheel  warmers,  plugs 
and  fuses.  Business  established  1903. 
President  and  general  manager.  P.  Stern; 
vice-presidents,  F,  K.  Levy  and  F.  B.  Stern: 
secretary  and  treasurer,  J.  D.  Lea;  sales 
manager,  F.  K.  Levy. 

INTER- STATE     MACHINE     PRODUCTS 
CO.,   INC.,  THE.— Rochester,   N.  Y.     Manu- 


John  Buckle}. 

.nd  general  manager,  F.  C.  Buckley. 
INTER-STATE  TOOL  A  MFG.  CO..  INC. 

—3*18-21  Rutger  St..  St.  Louis  Mo..  Manu- 
facturer of  air  whistles  for  Intern  roan 
trains,  etc.  Business  established  1917. 
President,  Harrison  H.  Relnecke;  vlce-pres-. 
Ident,  Jacob  A.  Haupt:  secretary  and  treas- 
urer, George  A.  Abel. 

INTERTALK.— Trade     name      for     inter- 

factured  by  Stanley  &  Patterson,  West  ft 
Hubert  Sts..  New  York,  N.  Y. 

INVINCIBLE.— Trade  name  for  electric 
hair  driers  manufactured  by  the  Camp  Co., 
LaCrosse,  Wis. 

INVINCIBLE.— Trade  name  for  split- 
phase  motors  manufactured  by  the  Century 
Electric  Co..   1827  Pine   St..    St.   Louis.  Ma. 

INVINCIBLE.— Trade  name  for  acid 
aprons  manufactured  by  the  Defiance  Weld- 
ing Co..  700  Phelps  Ave.,  Defiance.  Ohio. 

INVINCIBLE.— Trade  name  for  bufflns 
wheels  manufactured  by  A.  P.  Munnlng  ft 
Co..   Church   St..   Mat ta wan.   N.   J. 

INVINCIBLE.— Trade  name  for  cylinder 
lubricators  manufactured  by  the  Lunkcn- 
helmer  Co..  Cincinnati.  Ohio. 

INVINCIBLE.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  W.  ft  J. 
Sloane,  6th  Ave.  &  47th  St..  New  Yerk. 
N.  Y. 

INVINCIBLE  JUNIOR.— Trade  name  for 
electric  vacuum  cleaners  manufactured  by 
the  Invincible  Vacuum  Cleaner  Mfg.  Co- 
Dover,  Ohio. 

INVINCIBLE     JUNIOR     TRUCK.— Trade 

era  manufactured  by  the  InTiaclhle V0-jj*" 
Cleaner  Mfg.  Co.,  Dover,  Ohio. 

INVINCIBLE  VACUUM  CLEANER  MFQ. 
CO.— Dover.  Ohio.  Manufacturer  of  elec- 
tric motors  and  vacuum  cleaners.  Pres- 
ident E.  A.  NIsbet;  vice-president,  S.  L. 
Holmes:  secretary  and  treasurer.  H.  E, 
Hnuck.  Sales  representatives,  W.  ft  ■! 
Sloane,  47th  &  6th  Ave.,  New  York,  N.  Y.: 
C.  W.  Emery,  2036  N.  13th  St..  Philadelphia. 
Pa.;  Fred  Richardson,  630  Race  St,  Cin- 
cinnati. Ohio;  Sterling  ft  Welsh.  1226  Euclid 
Ave.,  Cleveland.  Ohio;  James  Clark,  Jr.. 
Electric  Co..  S20  W.  Main  St..  Louisville, 
Ky.;  Craig  Electric  Co.,  418  8th  Ave.,  Pltti- 
burgh.  Pa. 

I.  O.  C.  SYSTEM— Trade  name  for  oxy- 
gen and  hydrogen  generators,  brazing  out- 
fits, electro i'  ?.  etc..  manufactured  by  the 
International  Oxvgen  Co.,  796  Frelinghiiysen 
Ave.,  Newark.  N.  J. 

IODOFORM.— CHI.:  can  be  made  electro- 
lyticaliy  using. an  electrolyte  of  potassium 
iodide     (Kl).    sodium    carbonate    <NajCO,). 

IONIC  THEORY.— See  Ionization;  also 
Dissociation  theory. 

IONIZATION.— The  assumed  splitting  up 

of  dissolved  materials  Into  the  parts  which 
are  subsequently   liberated   by   electrolysis: 

ions  pre-exist  In  an  electrolyte  before  any 
electrolysing  current  Is  applied.  As  thus 
stated,  the  conception  has  been  discredited. 
and  replaced  by  the  Idea  of  solvation  (see 
Solvate  theory,  also  Dissociation  theory),  or 
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IRONING 


mbinatlons.  new  classes  of  chi 

pounds,  which  are  resolved  at  the  elec- 
trodes, by  an  electrolysing  current.  Into  the 
Ions  and  solvent. 

IONIZATION  APPARATUS,  THERA- 
PEUTIC— See  Electrolysis  apparatus,  den- 
tal and  therapeutic. 

IONIZATION   OF   OASES.— A  gas  Is  said 


the  case  of  electrical  apparatus  It  Is  said 
to  be  Ion  lied  when  It  is  rendered  an  elec- 
trical conductor  owing  to  the  formation  of 
Ions.  Thus  when  an  arc  or  other  discharge 
Is  started  the  path  of  the  discharge  Is  Ion- 
led,  and  the  resistance  of  the  path  is 
greatly  reduced.     Electron  tubes  having  a 


isidual 


i  them 


i  will 


f   it  I 


»  this  Is  desirable. 


IONS, — Ions  are  electrically  charged  par- 
ticles free  to  move  about  under  the  actlor 
of  electric  forces.  The  term  Is  used  par- 
ticularly in  connection  with  the  conductlor 
of    electricity    through    gases    and    electro - 

In  gases.   Ions  are  produced  by  removing 

Ing  It  positively  charged.  The  negatively 
charged    electron   may    become   attach)  '    " 

which  then  becomes  a  negative  Ion.  The 
positive  atom  may  also  become  attache)' 
to  a  group  of  molecules.  In  an  elactflt 
field  the  positive  ions  will  move  toward: 
the  negative  terminal  and  the  negative  ion; 
towards  the  positive  terminal,  thus  serving 
as  carriers  for  the  electric  current.  Both 
ions  may  lose  their  charges  by  coming  In 
contact  with  oppositely  charged  bodies,  or 
by  recombinlns  with  ions  of  opposite  sign. 
The  principal  Ionising  agents  for  gases  are 
X-rays,  radiations  from  radioactive  sub- 
stances, flames,  hot  metals  and  ultra-violet 
light. 

In  electrolytes.  Ions  are  the  two  parts 
Into  which  the  electrolyte  tends  to  be 
divided  by  the  passage  of  an  electrolysing 
current.  The  locus  of  their  liberation 
appearance  Is  the  surface  of  contact  of 
electrodes  with  the  electrolyte.  The  W. 
ions  is  sometimes  loosely  and  erroneously 
applied  to  assumed  pre-existing  parts  of 
molecules  In  the  electrolyte  before  the  elec- 
trolysing current  is  applied.  In  so  far  at 
these  are  conceived  as  Identical  with  tin 
ions  which  the  current  tends  to  liberate, 
this  use  of  the  term  Is  erroneous;  If  by  It 
Is  meant  the  "solvated  Ions,"  or  combina- 
tions of  the  Ions  proper  with  the  solvent, 
the  term  may  be  admitted  and  used;  It 
should,    however,    be  qualified    as   "solvated 

IOWA  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President.  R.  L.  Parker. 
Traer,  Iowa;  secretary- treasurer,  C.  C. 
Deerlng,  Des  Moines,  Iowa. 


H.  G.  Linn.  Des  Moines,  Iowa. 

IOWA  STATE  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 
—Secretary,     F.     Bernick,     Jr.,     Oskaloosa, 

1PCO.— Trade  name  for  linemen's  body 
and  tool  belt  and  safety  strap  and  col- 
lapsible canvas  tool  nag  and  bucket  manu- 
factured by  the  Industrial  Products  Co.. 
10(11  Chestnut  St.,  Philadelphia,  Pa. 

1.  P.  MORRIS.— Trade  name  for  hydraulic 
turbines  and  turbine  governors  manufac- 
tured by  the  William  Cramp  &  Sons  Ship 
&  Engine  Building  Co..  I.  P.  Morris  Dept.. 
Richmond  &   Norrls  Sts.,   Philadelphia,  Pa. 

I-RITE. — Trade  name  for  electric  pyrom- 
eters manufactured  by  the  Glbb  Instrument 
Co..  348  B.  Palmer  Ave.,  Detroit,  Mich. 

IRON,— When  pure,  iron  Is  a  gray,  com- 
paratively soft  metal.    Its  symbol  la  Fe;  at. 

"    ""■  '-    —    """    n.  p.  1630'  C:  b.  p. 
made  by  electrolysis 


66.1;   sp.  gr.   7.8: 


1*68  C.  '  Pure 


"hen  writing  to  manufacturers  please 

mention  the 
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of  solutions  of  ferrous  chloride  (FeCl.)  or 
ferrous  sulphate  (FeSO,).  The  electrolyte 
should  be  of  a  high  concentration  in  fer- 
rous iron.  There  Is  a  tendency  for  hydro- 
gen to  be  deposited  with  the  Iron,  rendering 
it  brittle  and  easily  oxidized,  and  also  for 
the  deposit  to  break  oft!  In  small  flakes. 
Pure  iron  is  little  used,  the  chief  use  being 
for  the  construction  of  special  electrical 
apparatus  cores  where  It  Is  valuable  for  its 
high  magnetic  permeability. 

Pig  Iron  or  cast  iron,  the  form  in  which 
iron  Is  produced  by  the  smelting  of  ore  In 
blast  furnaces,  contains  3  to  i%  carbon, 
0.75  to  2%  silicon,  up  to  1.5%  phosphorus, 
up  to  3%  manganese,  and  smaller  amounts 
of  other  elements.  Wrought  iron  is  made 
by  purification  of  pig  Iron  in  an  oildlilng 
hearth  furnace,  the  process  being  called 
"puddling."  Nearly  all  of  the  Impurities 
are  removed  in  a  slag  or  in  the  gases,  being 
converted  to  their  oxides,  but  a  small 
amount  of  slag  Is  retained  mechanically  in 
the  finished  wrought  Iron.  Steel  (which 
see)  Is  also  made  chiefly  by  purification  of 
pig  Iron,  with  the  retention  or  readdltlon 
of  a  small  amount  of  carbon  and  frequently 
of  other  alloying  elements  In  the  amounts 
necessary  to  give  a  steel  of  the  desired 
properties:  these  operations  are  carried  out 
in  open-hearth  furnaces,  Bessemer  con- 
verters, crucible  furnaces  or  electric  fur- 
Pig  Iron,  In  some  localities  where  fuel  Is 
scarce  and  electric  power  Is  comparatively 
cheap  (particularly  In  Sweden),  Is  made  in 
electric  shaft  furnaces,  resembling  blast 
furnaces  In  construction.  The  electrodes 
are  Inserted  In  the  smelting  zone  through 
an  arch,  toward  the  bottom  of  the  shaft. 
They  are  of  carbon  and  are  consumed  quite 
rapidly,  burning  to  carbon  monoxide.  In 
order  to  lessen  this  consumption,  the  cooled 
reducing  gases  Issuing  from  the  top  of  the 
furnace  are  ted  back  through  a  pipe  and 
blown  in  the  furnace  around  the  electrode! 
Carbon  (usually  in  the  form  of  charcoal. 
Is  required  in  the  furnace  for  reduction  of 
the  ore,  but  none  for  heating,  so  that  a  sav- 
ing of  about  two-thirds  of  the  fuel  Is  ef- 
fected by  the  electric  smelting  process 
■""'■■  "'"  '         lade  by  remeltlng 


Turn 


t'nlted  States  prodboed  a  littfc 
Other  leading  producers  are  Great  Britain 
and  Germany,  each  with  about  12  to  16% 
of  the  world's  production. 

IRON,  INGOT,  COMMERCIALLY  PL 
—Pure  Ingot  Iron  is  used  for  rotline 
sheets  for  core  laminations  and  als- 
make  metal  parts  of  electrical  roact 
which  must  be,  due  to  their  purpose, 
corrosive.  Pure  iron  does  not  corrod 
rapidly  as  the  ordinary  grades  and  Is  tr, 
fore  particularly  suitable  for  Iron  use 
washing  machines,  marine  motors  and 
lings,  and  other  Iron  parts  of  machines  and 
devices  which  are  frequently  exposed  ' 
corrosive  water  or  gases. 

Manufacturers: 

Alloy   Steel   Products  Corp.,    183   Liberty 
St.,  New  York.  N.  T. 

American   Rolling  Mill   Co.,  The,   Middle- 
town,  Ohio.     "Amr      '" 

IRON  LOSSES.— The 

Iron   cores   of   transfoi „   „.„    „.    ,.,l:,=- 

tures  of  electrical  machinery.  They  are 
due  to  hysteresis  and  eddy  currents  and 
result  In  heating  of  the  core.  See  Eddy 
current  loss,  also  Hysteresis  loss. 

IRON  PRODUCTS  CORP 418  S.  2nd  St 

La  Crosse,  Wlsi  Manufacturer  of  lamp 
adapters  and  guy  anchors.  Business  estab- 
lished 1920.  President  and  general  man- 
ager, C.  R.  Plcper;  vice-president  and 
treasurer,  Harry  Dahl:  secretary.  Otto 
schlabach;  sales  manager,  L.  D.  Peran. 

IRON      SEPARATORS— See     Separators, 
iON,  SHEET,  FOR  ELECTRICAL  PUR. 


POSES.— Pure 

the  e" 


Special 


used   for'the  cores   In   trans- 
magnetos, 


nations 
formers, 

electromagnets  and  In  v< - 

This  classification  covers  such  sheet  Iron  as 
Is  suitable  for  manufacture  Into  laminated 
cores.  For  the  completely  prepared  lami- 
nations see  Cores,  electromagnet;  Cores, 
field  coll;  Armature  punchlngs. 

Manufacturers; 

Globe   Iron   Roofing   &   Corrugating   Co., 


HL'BBAHD  *  CO.,  8301  Butler  St.,  Pitts- 
burgh, Pa. 

Modern  Tool.  Die  &  Machine  Co.,  214  N. 
4th  St..  Columbus,  Ohio. 

Newport  Rolling  Mill  Co.,  Newport.  Ky. 

Ryerson  ft  Son.  Joseph  T.,  16th  &  Rock- 
well Sts.,  Chicago.  111. 

SMITH  &  McCRORKBN,  INC ,  407  E  - 
18th  St..  New  York.  N.  Y. 

SUrk  Rolling  Mill  Co.,  The,  Canton,  Ohio. 

I  RON -ALL.— Trade      name      for      electric 
"""'""■  -""" anufactured  by  (he  Al- 


IRON 


i.  Co..  Peo 


.  III. 


RONCLAD.-Jrade  name  for  electric 
il  cutting  and  mining  machines  manu- 
id  by  the  SuNivan  Machinery  Co.,  122 


S.  Michigan  Ave.,  Chicago.  III. 

IRONCLAO  APPARATUS.  —  Electrical 
SSSSS™  "  ten  "clai'h  iron"  or  has  a 
protective  Iron  cover.  The  term  Is  gener- 
ally applied  to  electromagnets,  drops  re- 
lays, etc.,  which  have  a  tubular  Iron  case 
on  the  outside  of  the  winding  and  con- 
nected to  the  magnetic  core  at  the  bottom. 

of  the  usual  type  In  which  padded  rolls 
are  rotated  by  an  electric  motor.  The 
rolls  are  heated  by  electric,  gas.  or  gasoline 
-i,',  ""^  elements  usually  p]Hcca  W|th[n  the 
Jw'.>.By  careful  operation  it  Is  claimed 
^YBL  „,y  ma.?.  be  uaed  ,0  lrDn  almost  all 
kinds  of  clothes.  They  are  used  mostly 
for  so-called  "flat  work,"  however,  such  as 
sheets,  towels,  table  cloths,  napkins,  hand- 
kerchiefs, etc.,  which  can  be  ironed  with 
lar  Kreater  speed  by  such  a  machine  than 
by  hand.  Electric  heating  of  the  rolls 
h.-.?.!.  i.  com,mDn  as  s"as  heating,  partly 
because  It  calls  for  a  special  heating  cir- 
cle I  capable  of  carrying  about  2000  watts, 
The  usual  household  siie  Ironing  machine 
occupies  about  25  by  40  to  45  ins.  It 
us2s  a  1/e-hp.  motor  as  a  rule. 

Manufacturers: 

AL/TOHFER  BROS.  CO..  Peoria,  III  Two 
models:      I— The    new    ABC    el^clrlc 


•;  2— The  n       __   , 

direct  from  washing  machine  (Illus- 
trated). The  latter  Is  the  first  complete 
home  laundry  unit.  The  Ironer  con- 
nects with  any  ABC  washer  by  simply 
lifting  wringer  off  post  and  putting 
Ironer  drive-assembly  In  Its  place.  The 
new  ABC  electric  Ironer.  foot-con- 
trolled,     has     a     large     pedal,     easily 


ABC    Electric    Laundress 
reached,   and   an   8-year-old   child   . 


and  this  permits  a  10%  faster  roll  speed. 
The  roll  Is  steel,  electrically  welded, 
and  45  Ins.  long.  All  moving  parts  are 
safely  enclosed.  The  mechanism  is 
packed  In  grease  and  runs  in  oil.  The 
new  ABC  may  be  heated  by  gas.  gaso- 
line or  electricity.  Also  see  display 
advertisement  on  page  1 287.— Adv. 
American  Ironing  Machine  Co.,  16S  N. 
Michigan  Ave.,  Chicago,  III.  "Sim- 
Apex    Appliance    Co.,    3221    W.    30th    St., 

Chicago.   III. 
Barnett   Foundry  &   Machine   Co.,   Lyons 
"      '"         "     "  igton.     N.     J. 

N.    Crawford 


_    Colt     „ 

"Capitol." 

Chicago    Dryer    Co. 
Ave.,  Chicago.   III.     "unicago." 

GOULD  APPLIANCE  CO.,  INC.,  7  W. 
4  2nd  St.,  New  York,  N.  Y.  The 
"Gould"  double-roll  Ironer  embodies  a 
double  heating  element,  which  makes 
possible  the  Ironing  of  damp  clothes. 
This  damp  Ironing  feature  Is  brought 
about  by  the  double  roller  pressing  the 
clothes  against  a  heated  steel  plate 
known  as  the  "hot  shoe."  This  shoe  In 
the  "Gould"  Ironer  Is  flat,  being  under 
the  double  roll  and  directly  above  the  -\<-Yl/r> 
gas  burner,  so  the  heat  Is  concentrated 


'8' 
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In  Juat  the  right  place.  The  double 
rolls  can  be  lifted  from  the  hot  shoe 
Instantly,  by  foot  control.  A  1/G-hp. 
motor  Is  employed  to  operate  the  ma- 


Double   Roll    Ironer 


being  a  lamp  socket  device.  It  is  mad< 
In  three  sizes:  37  Ins.,  42  Ins.  and  46 
Ins.  The  control  la  simple  and  If 
worked  by  the  foot  only,  leaving-  tht 
hands  free.  Exactly  the  right  presaun 
Is  applied  for  the  lightest  of  lingerie) 
to  the  heaviest  of  blankets.  Space  ani 
weight  economy  arc  Important  features 
—Adv. 
HORTON  MANUFACTURING  CO..  THE 
Ft.  Wayne.  Ind— The  "Horton"  irnnlni, 
machine  Is  being  UHed  extensively  In 
homes  and  small  Institutions.  It  la  I 
designed  that  the  heat  Is  uniformly  du 
trlbuted  over  the  entire  contact  aurfa< 
of  the  polished  metal  heated  shoe  an 
Ironing  roll.  By  pressure  of  the  fot. 
on  the  pedal,  the  padded  roll  Is  Instantly 


Horton  Ironing  Machine 


a  simllnr 


locked  against  the   Ironing  surfac< 

Is  as  easily  relea— '  '-   "-- 

wr        In    <jnl>)u-     ■■'«■  ■■■!•' 

tlon   affords    reliable   aervl 

amoothly,    without    vlbrnt  . 

The  Morton  has  a  well  finished  appf 

ance.    and  ia  attractive  In  


Hurley  Machine  Co..  24  E.  Jackson  Blvd. 

Chicago,  m.     "Thor." 
Keystone    Ironing   Machfnge   Co.,    Knick- 
erbocker    Bldg..      New     York.      N.      Y 
'•Key  atone." 
Meyer   Broa.,   99-101   Queen   at,   E.,   To- 
ronto.   Ont..    Can.      "Canadian." 
Oaals  Mfg.  Co.,  Peoria,  III.     "Oasis." 
Pittsburgh   Gage   &   Supply  Co..    30lh   St 
&  Liberty  Ave.,  Pittsburgh,  Pa.     "Gain- 
Raymond   Co..   The.   Saugatuck,  Conn. 
Klt-bi-n    llnrclmnillsing  Co.,    Kanaaa   City. 

Mo.     "AH -In -One.-' 
Utensils    Co..    303    E.    Columbia    St.,    Ft. 

Wayne.   Ind.      "Utenco." 
Western   Appliance   Mfg.    Co.,    1405   L.   C. 
Smith  Bldg..  Seattle.  Wash.     "Mercer." 
Win-Her  Washer  Co..  814  Tuttle  St.,  Dcs 

Moines,   Iowa.      " Win- Her." 
Yates  Co..   William  G.,  2124   Steams  Rd., 

Cleveland,  Ohio.      "Cottage."    * 
I  RON  I  NO     MACHINES,     ELECTRIC. 
LAUNDRY.— These   machines   are    built   on 
the  same  general  principle  aa  the  houa<" 
types,    but    are    Intended    for    the    he; 
service    of   commercial,    hotel    and    Ins 
tional     laundries.       The    driving    mote.      . 
usually    14  or   U   hp.     Electric   heating  is 


Manufacturers: 

American    Ironing    Machine    Co.,    166    N. 
Michigan     Ave.,     Chicago,     111.       "Sim- 
Chicago    Dryer    Co.,     2210     N.     Crawford 

Ave..    Chicago.    111.      "Chicago." 
QOIJLD    APPLIANCE    CO.,    INC.,    7    W. 

42nd  St..  New  York,  N.  Y.     "Gould." 
Hurley  Machine  Co..  24  E.  Jackson  Blvd.. 

Chicago.   111.      "Thor." 
Keystone   Ironing  Machine  Co..   Knicker- 
bocker Bldg.,  New  York.  N.  Y.     "Key- 

Mateer  ft  Co.,  F.  W„  226-232  W.  Ontario 

St.,  Chicago.  111. 
National  Laundry  Machinery  Co..  700  W. 
22nd  St,  Chicago.  111.     "National  Elec- 
tric." 
Ravmond  Co.,   The,   Saugatuck,   Conn. 
VVtllev    Co.,     Inc.,     The.     1222     Race     St., 

Philadelphia.  Pa. 
IRONING  MACHINES,  SHOE-FACTORY 
AND  OTHER  INDUSTRIAL.— Specially 
designed  machines  having  electrically 
heated  aur faces  for  use  In  shoe  factories 
or  other  industrial  establishments  In  iron- 
ing operations,  such  as  treeing,  shoe  knurl- 
ing, etc.  The  term  iron  Is  used  for  de- 
vices where  the  heated  surface  comes  In 
contact  with  the  material  by  passing  over 
or  being  pressed  against  It  so  that  the  Iron 


Ther 


pvice 


Binford  St.,  Boston, 


t   it   c 


■  ■sillily 


,  thus  i 


Manufacturers; 

Boston  Last  Co..  4< 
Mass.      "Simplex.'' 
Freeman     Co..    The     Louis    G.. 
Sycamore  St.,  Cincinnati,  Ohio. 
S.     II.     E.     Co..     59    Beach     St.,     Boston, 

Mass.     "Unltlie." 
United    Shoe    Machinery   Corp.,    205    Lin- 
coln   St..    Boston,    Mass. 
I  RON  ITE.— Trade    name   for   rubber    In- 
sulated  telephone  drop   wire    manufactured 
by    the    Paragon    Electric    Co.,    Old    Colony 
Bldg..   Chicago,    111. 

IRONS,      ELECTRIC,      BRANDING.- 
Branders  and  branding  devices,  eleetrli 

IRONS        ELECTRIC,      CURLING.  — See 
Curling  Irons,   electric. 

IRONS,    ELECTRIC,    FLAT.— See    Irons. 

IRONS,  ELECTRIC,  HAT.— For  genera- 
tions the  Journeyman  hatter  has  used  what 
Is  called  a  "hand  shell"  for  ironing  out 
felt  hats.  In  the  modern  hat  factory  this 
hand  shell  ia  heated  by  electricity  In  a 
manner  similar  to  the  ordinary  electric 
flatlron.  The  hat  iron  In  some  factories, 
besides  being  healed  electrically.  Is  re- 
volved by  electric  drive. 
Manufacturer*: 

Canadian    Westlnghouae    Co..    Ltd..    San- 
ford  &  Mvler  Sts.,  Hamilton,.  Ont..  Can. 
"Wi'sliristtiouse." 
CUTLER-HAMMER  CO..    THE.    12th    St. 
&     St.     Paul     Ave..     Milwaukee.     Wis, 
"C-H."      (See  display  adv.   pages  1225- 
1230.) 
WFSTIN'CHiirKF,     F.I.ECTHir-     &     MFC* 
CO..  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1S9E-1402.) 
IRONS, ELECTRIC    PRESSING,  HOUSE- 
HOLD.—Flatlrons    In    which     the    heating 
element  is  within  the  body  of  the  Iron  and 
Insulated  from  it.     The  irons  are  provided 
with    a   special   neuter   cord   having   an   at- 
tachment   plug    at    one    end    and    an    Iron- 
connecting  plug  at  the  other.     They  range 
In  weight  from  3  to  8  lbs.,   the  usual  aise 
being    6    lbs.       As    they    are    designed    for 
household    use    they    are    attractively    fin- 
ished, the  metal  parts  usually  nickel-plated 
and    ihe  wooden  handle  cbonlied  and    pol- 
liKhed.      At    the    plug   end   attached    to    the 
iron    a    flexible    wire    sheathing    or    armor 
usually  employed  to  cover  several  Inche 


.  .  of  electrical  ci 
.  .    „   breaking  the  circuit 

the  iron  Is  too  hot  or  when  use  of 

l.ho  iron  is  to  cease  or  lie  Interrupted. 
Automatic  thermostatic  switching  hns  also 
been  provided  with  success  to  permit  ob- 
taining a  definite  temperature  and  not  ex- 
ceeding it.  A  stand  for  supporting  thii 
iron    when    not    actually    In    use    is    often 

Ironing  board  or  the  clothes.  If  the  Iron 
is  left  with  current  on:  In  some  cases 
the  Iron  is  arranged  with  a  heel  to  allow 
It  to  be  turned  Up  with  the  hot  surface 
vertical  and  well  removed  from  the  board. 
Some  device  Is  desirable  to  make  It  easy 
for  the  operator  when  temporarily  leaving 


Ihe  v. 


i«ke  b 


■j,,  ■■.  L....L  the  hot  surface  of  the  Iron  Is 
not  In  contact  with  anything  that  might 
be  scorched  or  ignited. 

Electric  flatlrons  are  the  most  widely 
uaed  electrical  appliance  in  the  household 
aside  from  lighting  equipment.  They  are 
used  moatly  In  the  kit. hen,  where  in  but 
few  caaes  special  Iron  outlets  arp  provided, 
so  that  the  iron  must  be  connected  to  the 
only  fixture  socket  available.  When  thin 
Is  a  key  or  pull-chain  socket  of  the  ordi- 
nary   type    It    te    properly  _ Urn f 

51. 

and  off  it  will  cause  rapid  wear  of  the 
socket  contacta  and  put  the  socket  out  ot 

swi"'"lifuB™r  pluRBlng'facl'lttii-B  on  the  iron 

Itself  are  desirable  and  u -i—.-m  i...  «.i- 

vlsed    to    close    and    opf 

means  of  them  instead  o 
Manufacturer*: 

AMERICAN  ELECTRICAL  HEATElt 
CO.,  Detroit.  Mich.  "American  Beau- 
ty" electric  iron,  the  best  Iron  made. 
weighs  654  lbs.,  and  is  one  of  the  sim- 
plest conatructeJ    ' --    "•"  -""^  ■< 

Consists  of  an  u 

a.  handle  suppon  anu  nsnuir,  »  !•■■»■.- 
flat  pressure  plate,  an  Inclosed  healing 
element  and  a  base  or  ironing  plate. 
The  handles  are  electrically  welded  to 

the  hood,  making  a  very  rigid  a 

bly.   Theelementcr — ' ' '- 


the    i 

■n. Hue 


i    prev< 


the    i 


i    circuit    I 


r  hood  with 


Some    irons    are    provided    with    a    ; 

switch    on   the   handle    to   permit   ope 

and  closing  of  the  circuit  without  removal 
of   the   plug:    in    most    irons,    however,    the 


"American    Beauty"    Iron 

wound  with  nlchrome  ribbon  of  th* 
highest  grade,  compactly  enclosed  In 
sheet  steel  case.  The  contact  pins  are 
round  and  of  nickel  silver,  made  so  as 
to  bo  easily  removable.  Always  cool. 
the  wood  handle  fits  any  hand  and  the 
Iron  la  accurately  balanced  to  the  frac- 
tion of  an  ounce,  and  therefore  does 
not  tire  the  user.  It  is  furnished  com- 
plete with  a  stand  and  cord,  having  » 
detachable  composition  plug  and  at- 
tachment plug.  The  cord  is  especial- 
ly made  for  this  Iron,  and  Is  or  tn« 
most  flexible  character.  "Little  Beauty 
electric  iron,  same  as  the  "American 
Beauty"  described  above.  Weight  s 
3  lb.  Instead  of  (W.  "American  Qual- 
ity" electric  iron,  second  only  in  fl™*1" 
Ity  to  the  "American  Beauty  de- 
scribed above.  First  class  in  every  re- 
spect. Furnished  complete  with  stand 
and  cord,  having  detachable  plug  »na 
attachment  plug.— Adv. 

Brach  Mfg.  Co.,  L.  S..  127-129  Susse* 
Ave.,  Newark.  N.  J.     "American  Mt- 

Branford  Electric  Co..  Inc.,  9  Church  St. 
New  York.   N.  Y.  „  „      .  . 

Brock  Snyder  Mfg.  Co.,  The.  Grimsnj. 
Ont..  Can.  "Besco."  (Exclusive  dis- 
tributor, Wentworth  Electric  Co.  Lis- 
ter Bldg..   Hamilton.    Ont..  Can.) 

Burt  Co..  W.  T.,  New  Cumberland,  w. 
Va.     "La  Belle."  ,    . 

Canadian  Edison  Appliance  Co..  w»» 
Downic  St.,  Stratford,  Ont..  Can. 
"Hotpoint,"  """"■ 


rung  si.,  n ..  ""•"""■  >"■—,  rr=.-. 
Canadian    Weatlngbouse   Co..    Ltd..    San 

ford    4    Myler     Sts.\     Hamilton.    OM- 

Can.      "Westlnghouse."'  _„,. 

Central   Flatlron  Mfg.   Co..  Johnson  uu, 

N.  Y.     "Duo  Point." 
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Chicago  Flexible  Shaft  Co..  5800  W. 
Roosevelt  Rd..  Chicago,  III.  "Princess," 
■Domestic."    "Sunbeam." 

Clemens  Electrical  Corp.,  Ltd.,  1ST  King; 
William   St.,   Hamilton,   Ont.,  Can. 

Cope  ft  Son,  Ltd.,  160  Hastings  St..  W. 
Vancouver,   B.   C,  Can.     "Bex." 

Dover  Mfg.  Co.,  The.  Dover,  Ohio.  "A- 
Best-O.."   "Dover,"  "Domanco." 

EDISON  ELECTRIC  APPLIANCE  GO- 
ING.. B600  W.  Taylor  St..  Chicago.  III. 
The  Iron  with  the  cantilever  handle! 
This  principle  In  the  Hotpoint  iron  is 
exclusive,  making-  It  the  easiest  20  Iron 
with  by  lessening  the  usual  strain  of 
Ironing.  In  addition.  It  -has  the  at- 
tached stand,  eliminating  all  necessity 
for   lifting   the  Iron.     Its   heating  unit 


"Hotpoint"  Electric  Iron 


Is  In  two  sections,  arranged  V-shaped 
on  the  sole  plate.  The  sections  meet 
at  the  point  of  the  Iron,  thus  supply- 
ing most  heat  where  most  heat  is 
needed — when  the  point  Is  pushed  for- 
ward Into  the  damp  goods.  The  heat- 
ing unit  is  clamped  between  a  heavy 
cast  sole  plate  and  pressure  plate.  In- 
suring excellent  heat  retention.  Top  Is 
pressed  steel.  Finish,  polished  nickel 
all  over.  Has  cord  and  separable  con- 
tact plug.  The  iron  Is  furnished  in 
three  weights,  3.  r,  and  6  lbs.  See  also 
Tailor  Irons  and  Laundry  Irons  clas- 
Kitlcd  elsewhere.  See  display  adv.  pages 
1292-S.— Adv. 

Elektro  Mfg.  Co.,  The.  4642-4844  Ravens- 
wood  Ave.,  Chicago,   III.     "Elektro," 

Equator  Mfg.  Co..  144  York  St..  Hamil- 
ton. Ont.,  Can.     "Equator." 

Globe  Stove  Be  Range  Co.,  The.  Kokomo, 
Ind.      "Globe." 

Guarantee  Electric  Products  Co.,  110-113 
W.  40th  St.,  New  York,  N.  Y.     "Guar- 


Intematlonal     "Baby"      electric     iron; 


Adv. 

LANDERS.     FRARY     &     CLARK,     New 


of  Irons.  Weight,  I  lot  lbs.  Revers- 
ible heat-proof  spring  stand.  Six-foot 
heater  cord.  Curved  handle  brackets 
Insure  cool  handle. — Adv. 


tilcago,  III.    "white  Cross. 
Loetscher-Ryan    Mfg.    CO..    Rock    Island. 

III.     "Ideal  Heat." 
Manhattan    Electrical    Supply    Co.,    Inc. 

IT  Park  PI.,  New  York.    N.  Y.     "Mes- 

Mannlng,  Bowman  ft  Co..  Meriden.  Conn. 
National  Electric  Heating  Co.,  Ltd.,  The, 

844    Queen    St..    Toronto,    Ont.,    Can. 

"National." 
Pelouie  Mfg.   Co..  m  E.   Ohio  St..  Chi- 
cago.     111.        "Progressive,"      •"Ideal," 

"Standard." 
Pittsburgh  Electric    Specialties    Co.,    461- 

463    Greenwich    St..    New    York,    N.    Y. 

"Victory,"    "Pittsburgh." 
Pittsburgh  Gage  ft  Supply  Co..  30th   St. 

4  Liberty  Ave..   Pittsburgh.  Pa. 
Redtop  Electric  Co.,  Inc..   8  W.   19th  St., 

New  York.   N.  Y. 
Reimers  Mfg.   Co..  S13  W.   50th   St..   New 

York.  N.  Y.     "Regulator." 
Renfrew    Electric    Products,    Ltd..    Ren- 
frew,   Ont..    Can.      "Canadian    Beauty." 
Rochester  Stamping  Co.,  Rochester.  N.  Y. 

"Royal-  Rochester. ' ' 
Roma  Mfg.  Co..  228-230  N.  Jefferson  St.. 

Chicago.    III.      "Roma." 
Russell  Electric  Co.,   140  W.  Austin  Ave., 

Chicago,  111.     "Hold-Heet." 
Rutenher      Electric      Co.,      Marion,      Ind. 

"Rutenber." 
Security  Electric  Mfg.  Co.. 


V.   Ohio 
lady's!" 


1  'Em  press."       "Majest 

"World's  Best." 
Simplex    Electric    Heating    Co.,    85    Sid- 

ney    St.,    Cambridge.    Mass. 
Steatite   Electric   Products   Corp.,   York' 

1  own  Heights.   N.   Y. 

r  Electrics.  Ltd.,  Pembroke,  Ont. 


ffi! 


Vulcan  Electric  Heating  Co..  10T  W.  13th 
St..  New  York.  N.   Y. 

WAAGE  ELECTRIC  CO..  12-14  S.  Jeffe. 
son  St..  Chicago.  III.— 6  Reade  St.. 
New  York,  N.  Y.  '-Waage  Triple  Heat" 
electric  Iron  patented  June  18,  1912. 
Gives  three  heats,  regulated  by  plug; 
hot,  for  Ironing;  table  linens,  etc.;  me 
dium,  for  general  work,  such  a 
starched  clothes,  colored  clothes,  etc. 
low  heat,  especially  adapted  to  th> 
Ironing  of  Une  fabrics,  silks,  etc.     Th 


"Waage  Triple  Heat"  Electric 


Waage  Is  several  Irons  In  one;  has  a 
heat  for  every  kind  of  Ironing.  Dur- 
ably made  and  attractively  finished; 
every  part  is  Interchangeable  and  de- 
signed  for  long  service.     Heating  ele- 

of  Iron  take  the  place  of  the  old-style 
stand— also  protect  the  plug.  Terminal 
plug  (patented)  designed  so  contact 
clips  will  never  lose  their  grip.  Three 
other  types;  four-heat;  single  heat;  and 
a  3-lb.  Iron  for  convenience  when  trav- 
eling, easily  carried  and  always  ready. 

ESTIN1 

CO.,  Ea 

adv..  pages  1395-1402. 
IRONS,  ELECTRIC,  PRESSING,  LAUN- 
DRY.—These  irons  are  built  on  the  same 
genera]  principle  and  closely  resemble  the 
household  Irons  listed  above.  They  are 
usually  designed  for  heavier  service,  how- 
ever, and  range  In  weight  from  8  to  8  lbs. 
They  are-  very  extensively  used  in  com- 
mercial, hotel  and  club  laundries  for  the 
finer  work  that  cannot  be  handled  as  ef- 
fectively on  an  Ironing  machine  or  mangle 
but  which,  on  account  of  complicated 
ruffles  or  laces  would  require  slowing  up 
the   operation    and   much    handling    in    any 


mounted   1 


■  swinging  i 


When  writing  to  manufacturers  please 

mention  the 
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changing  pieces. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  ft  Cass 
Aves..  Detroit,  Mich.  "American 
Beauty." 

Brach  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.      "American  Ace." 

Canadian  Edison  Appliance  Co..  Ltd.. 
Downle  St.:  Stratford,  Ont..  Can. 
"Hotpoint."  "Edison." 

Canadian  General  Electric  Co..  Ltd.,  21* 
King  St.,  W„   Toronto.   Ont..  Can. 

Canadian  Westlnghouso  Co.,  Ltd.,  San- 
ford  ft  Myler  Sta..  Hamilton.  Ont., 
Can.     "Westinghouse." 

Dover  Mrg.  Co.,  The,  Dover,  Ohio.  "As- 
bestoa,"-"Dover." 

EDISON  ELECTRIC  APPLIANCE  CO 
INC.,  6600  W.  Taylor,  St..  Chicago,  111. 
Manufacturer  of  Hotpoint.  Hughes  and 
Edison  electric  appliances.  The  Iron 
Is   identical   to   the   Hotpoint   domestic 


"Hotpoint"  Laundry  Ira 


handle.  * 

s^ing    and    cord. 


Hminates  strain  of  Iron- 
1.  suspension 
hinged    plug 


Requl 


See  display  adv.  pages  iSh- 

LANDERS.  FRARY  A  CLARK.  New 
Britain,  Conn.  "Universal."  (See  de- 
scriptive advertisement  under  Irons, 
electric,   pressing,    household.) 

National  Electric  Heating  Co.,  Ltd.,  The, 

644     Queen     S*       "" *-      "— »       "  -- 

"National." 

Reimers  Mfg.   C 
York.  N.  Y. 

Roma  Mfg.  Co..  228-230  N.  Jefferson  St.. 
Chicago.    111.     "Roma." 

Simplex  Electric  Heating  Co.,  85  Sidney 
St..  Cambridge.  Mass. 

Steatite  Elpctric  products  Corp.,  York- 
town  Heights.  N.  Y.     "Stahot:" 

Superior^  Electrics.  Ltd..  Pembroke.  Ont.. 


'    and    Domestic    Irons. 


Toronto.    Ont.. 

.  613  W.  50th  St..  New 


Can. 


erior." 


WESTINGHOUSE    ELECTRIC    ft    MFH 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.,  pages  1395-1402.) 
IRONS,     ELECTRIC,     PRESSING.    TAI. 
LORS'.— These  pressing  irons  are  heated  In 
manner  similar  to  the  ordinary  electric 
iuch    heavier,    ranging 
.-    —   .-.   ..._.   and   requiring   In   the 
...    sixes  as   high  as   800  watts.      Those 
used    In    large    tailoring    shops    are    com- 
monly fastened  to  a  swinging  arm  to  give 
*'""  — srator  greater  speed  and  less  fatigue 
■  use.    An  electrically  heated  steam- 
on,    which    forces    steam    Into    the 
goods   through    the   bottom   of   the   iron,    la 
also  used  for  certain  pressing  work.     These 
electric  irons  are  very  much  more  sanitary 
hen  the  gas- heated  ones  still  used  in  many 
'sweat    shops,"    which    are    very    uncom- 
fortable and  unheal  thful  for  the  operator, 
■10th  on  account  of  their  heat  and  polsoii- 

Manufacturera: 

AMERICAN      ELECTRICAL      HEATER 
CO..    Detroit,    Mich.      "American   Beau- 
electric  pressing  iron:  eight  types, 


tgle 
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and  the  20  and  24-lb.  Irons  for  heavy 
and  very  heavy  pressing1.  Complete 
with  stand  and  6-ft.  cord,  having  de- 
tachable metal  sheathed  plug.— Adv. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Out.,  Can. 
"Hotpoint."   "Edison." 

Canadian  General  Electric,  Co.,  Ltd..  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont., 
Can.     "Westlnghouse." 

CUTLER-HAMMER  MFO.  CO..  THE, 
Milwaukee,  Wis.  C-H  Hlectrloaily- 
heated  Tailors'  Irons  arc  carefully  con- 
structed for  the  work  they  must  perform. 
The  heating  elements  consist  Of  nickel. 


chromim 


tis  illation. — Adv. 
EDISON  ELECTRIC  APLIANCE  CO.. 
INC.,  5600  W.  Taylor  St..  Chicago.  111. 
Manufacturer  or  Hotpoint.  Hughes  and 
Edison  electric  appliances,  ranees  and 
ovens.     Made  In  the  conventional  goose 


"Hotpoint"  Tailor's    Iron 


shape.      It  has  unit    

lar  to  that  used  on  all  Hotpoint  nuns. 
The  healing  unit  Is  clamped  between 
a  heavy  cast  soteplate  and  pressure 
plate,  and  Insures  excellent  heat  reten- 
tion. Made  of  pressed  steel  and  fin- 
ished In  polished  nickel.  Mounted  on 
rear  end  of  handle  support  Is  a  rotary 
indicating  snap  switch,  from  which  Is 
obtained  three  heats— high,  medium 
and  low.  See  display  adv.  pages  1292-3. 
—Adv. 
National  Electric  Heating  Co.,  Ltd.,  The, 
644  Queen  St..  Toronto,  Ont.,  Can. 
"National." 
Reimers  Mfg.   Co.,   51!  T-   50th   St..  New 

York.  N.  T. 
Simplex   Electric   Heating  Co.,   85   Sidney 

St..   Cambridge,    Mass. 
Superior  Electrical   Ltd.,   Pembroke,  Ont.. 

Can.     "Superior." 
U.   S.   Automatic  Steam   Iron   Corp..    414- 
416      Broadway,      New      York,      N.     Y 
"U.    S." 
WESTTNGHOURE    ELECTRIC    St    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv..  pages   1395-1402.) 
IRONS,    ELECTRIC   PRESSING.    TRAV- 
ELERS'- — Pressing  irens  heated  in  a  man- 
ner similar  to  the  ordinary  electric  tlatiron 
,.nrl     differing     only     In     being     of     lighter 
weight,  about  3  lbs.,  and  thus  adapted  for, 
carrying   In   a   traveling  beg.      These    Irons 
when    designed    to    be    used    with    various 
other    heating   attachments    are    generally 
somewhat    heavier,    but    as    thev    are    pri- 
marily  designed   for  a    traveler's    use    with 
curling  Iron  an<<  other  light  heating  ntlach- 

travelers'    irons.     They    have     been    found 
popular    among    women    when    going    to    a 

with   electric  service. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  &  Onus 
Aves.,  Detroit,  Mich.  "American 
Beauty." 

Brach  Mfg.  Co.,  I..  S.,  127-129  Sussex 
Ave.,  Newark,  N.  J.     "American  Ace." 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St..  Stratford.  Ont..  Can. 
"Hotpoint."    "Edison." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W-,  Toronto.  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  A  Myler  Sis..  Hamilton,  Ont., 
Can.     "Westlnghouse." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6600  W.  Taylor  St..  Chicago,  111. 
Manufacturer  of  Hotpoint,  Edison  and 
Hughes     electric     appliances.      Utility 


Ironing  set  consists  of  a  3-Ib.  beveled 
edge  Iron,  a  pair  of  foldlifg  curling 
Irons,  and  an  Inverting  stand,  all 
packed    In    a   neat   cloth   covered   box. 


o   the 


The  t 


at  It  serves  as  an  ironing  beard, 
irtn  are  finished  In  highly  pol- 
nlckel.  The  boudoir  set  shown  Is 
?r  outfit  identical  to  the  utility 
g  set.  excepting  that  it  comes  In 
■red  cloth  bag.     Sec  display  adv. 


!-3.— Adv. 

LANDERS.     FRARY     & 

Britain.  Conn.  "Universal."  (See  de- 
scriptive advertisement  under  Irons, 
electric,    pressing,    household.) 

Manhattan  Electrical  Supply  Co..  Inc.,  17 
Park    pj.,   New   York.   N.    Y.      •'Mesco." 

Manning.  Bowman  &  Co..  Mcrlden.  Conn. 

National  Electric  Heating  Co.,  Ltd..  The. 
544  Queen  St.,  Toronto,  Ont.,  Can, 
'"National." 

Pittsburgh  Gage  &  Supply  Co..  30th  St. 
ft   Liberty   Ave..   Pittsburgh,    Pa. 

Rochester  Stamping  Co.,  Rochester.  N.  Y. 
"Royal-Rochester." 

rtusxHI  Electric  Co..  140  W.  Austin  Ave. 
Chicago,  III.     "Hold-Heet," 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,   Cambridge,  Mass. 

Superior  Electrics.  Ltd..  Pembroke,  Ont., 
Can.       "Superior." 

WAAGE  ELECTRIC  CO..  1S-H  S.  Jeffer- 
son St..  Chicago.  111.,  and  8  Reade  ?t. 
New   York.   N.  Y.     See  Irons,  electric, 

WESTTNOHOUSE    ELECTRIC    ft    MFC 

CO..  East  Pittsburgh,  Pa.     (See  display 

adv..  pages  1396-1402.) 

IRONS,    ELECTRIC,    SOLDERING    AND 

TIPPING.— Electric    soldering    and    tipping 

Irons  are  very  extensively  used  for  a  wide 

range    of    work    from    very    light    to   heavy 

soldering  operations.    Thev  are  used  In  the 

ome,    laboratory   or    small    shop    for   light 

Inkerlng    snd    occasional    heavier    mlscel- 

bers    in     factories     of     all    kinds,    and     bv 

'  'lephone  companies,  central  stations,  elee- 

ic  railways  and  wherever  soldering  opera- 


performed.     In    .     .._ 

constant  service  during  the  day  anil 
have  the  advantage  that  only  one 
Is  required  for  each  operator,  and 
ne  is  lost  In  reheating,  as  the  Iron 
a  Ins   the   proper   temperature   Indefl- 


There  are  quite  a  few  different  forms  of 
Irons,  but  the  most  common  types  consist 
of  an  Insulated  heating  element  which  Is 
either  placed  around  a  copper  rod  or  tip 
»'■  !ns«rtert  In  It  In  cnrtridgi;  fr>rm.  Niekel- 
chromlum  ribbon  or  some  similar  resist- 
ance material  Is  generally  used  for  the 
heating  element  and  It  is  Insulated  with 
sheet  mica.  The  heal  should,  as  far  an 
possible,  be  concentrated  In  the  tip  and 
the  heating  elements  and  tins  are  designed 
accordingly.  The  tips  used  with  Irons  of 
this  kind  take  a  number  of  forms  because 
of  the  large  variety  of  uses  to  which  they 
are  applicable,  some  of  the  principal  ones 
being  strnicht  beveled  tips,  angle  points, 
cone  tips.  etc.  They  are  also  made  In  a 
number  of  weights  and  capacities.  For 
use  In  the  canning  Industry  can  capping 
and  lipping  irons  are  made.  The  capping 
Iron  is  circular  and  of  the  same  diameter 
as  the   can   cap   so   that   It   solders   It   all 


at  once.  Tipping  irons  are  frequently  Just 
a  medium-weight  straight-tip  Iron. 

Another  form  of  soldering  iron  which 
operates  on  a  very  low  voltage  (5  to  ID 
volts),  consists  of  two  high -resistance  car- 
bons which  furnish  a  direct  heat  at  the 
point  of  contact.  The  Instant  the  Iron  is 
placed  on  the  object  to  be  soldered,  the 
carbons  glow  with  a  white  heat  which 
Immediately  heats  the  work.  As  soon  as 
the  tool  Is  removed  from  the  work,  the 
circuit   la  opened  and    the   current    ceases. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty'   electric    soldering    irons,    made   In 


i    Beauty"   Soldering    Iro 

medl- 

1 ectiy'smooth '  with  "no  project 
heads.  Is  polished  nickel  wltn  uircas- 
slan  walnut  finish  wood  handle,  com- 
plete with  6-ft.  cord  and  lamp  socket 
attachment  plug.  Copper  tips  are  of 
standard  si Ee  drawn  copper  rod.  %, 
S,  and  %  In.  in  diameter.  Tips  may 
be  withdrawn  from  core  as  It  wears 
away,  making  It  possible  to  utilize  full 
length. — Adv. 

Baco     Electric     Co..     The,     Bode,     Iowa. 
"Baco  Soderwand." 

Canadian  General   Electric   Co.,    Ltd..   21! 
King  St.,  W..  Toronto.   Ont..  Can. 

Clemens   Electrical    Corp.,    725    Main   St., 
Buffalo.    N.    T. 

Clemens  Electrical   Corp..   Ltd.,   197  King 
William  St.,  Hamilton,  Ont..  Can. 

Conk  Electric  Co..  900-910  W.  Van  Buren 
St.,    Chicago.    111.      "Cook." 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  Wis.  C-H  Electric  Soldering 
Irons  reduce  soldering  costs  by  saving 
time  and  speeding  up  soldering  work. 
The  heating  unit  is  hermetically  sealed 
within  a  steel  case,  so  that  it  Is  abso- 
lutely Impervious  to  acid,  solder,  or 
moisture.  The  core  and  casing  arc  both  • 
of  steel  In  order  to  Insure  uniform 
expansion  and  c 


:    to    the 

and  screws  over  the  heater  core, 
the  extension  of  which  Is  threaded. 
This  construction  carries  the  heat  right 
into  the  copper  tip  where  It  Is  needed. 
Whenever  the  tip  becomes  battered  or 
pitted  through  long  use,  It  Is  easily 
renewed  at  slight  expense.  See  display 
adv.  pages  1 225- 1 280. —Adv. 
Dover     Mfg.     Co..     The.     Dover,     Ohio. 

Franc 

Cle> 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  electric  soldering 
Irons  have  been  on  the  market  a  num- 
ber of  years  and   have   given   general 


O.  E.  Soldering  Iron 
satisfaction.  Made  in  various '  sixes. 
varying  from  75  to  275  watts.  (Bulle- 
tin B3671-A).  This  Company  manufac- 
tures also  a  soldering  Iron  fumnce  for 
heating  large  soldering  Iron  coppers. 
See  adv.  pages  1203-1223.— Adv. 

LANDERS.     FRARY    A    CLARK,    NEW 
Britain.   Conn.      "Universal." 

Manhattan  Electrical  Supply  Co..  Inc.,  IT 
Park  PI..   New  York,  N.  Y.    ■•Mesco." 

Martin  -Copeland     Co..     101     Sabin     St., 
Providence,  R.  I. 

Simplex  Electric  Heating  Co.,  85  Sidney 
St.,  Cambridge.  Mass. 

Sprague  Canning  Machinery   Co..    231  N. 
Wabash  Ave.,  Chicago,  III. 

Vulcan  Electric  Heating  Co..  10T  W.  13th 
St.,  New  York,  N.  Y. 

WAAGE  ELECTRIC  CO..  12  S.  Jefferson 
St..  Chicago,  111. 
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IRONS,  RIDGE.— Ridge  Irons  are  malle- 
able Iron  straps,  shaped  to  tit  on  the  ridge 
or  doubly  beveled  top  of  a  wooden  pole  and 
support  an  Insulator.  They  are  drilled  for 
bolting  to  the  pole  and  spread  out  lar 
enough  to  fasten  to  the  pole  top  Just  below 
the  bevel.  They  are  flattened  at  the  top 
and  an  Insulator  pin  la  mounted  there  In 
a  vertical  position  so.  that  a  line  may  be 
run  In  this  manner.  The  slse  of  the  stock 
laed  varies  from  ^x2H  Ins.  to  14*2%   Ins., 


depending     _.. 

heavier  line  wii_   ._   »„   ,._   _.„. 

pole   top.      Hither  a  galvanised 


■led  ( 


-  painted 


finish  may  be  had. 
Manufacturers: 

HUBBARD  ft  CO..  6301  Butler  St.,  Pitts- 
burgh. Pa".     "Hubbard." 
WBSTINQHOUSE    ELECTRIC   &    MFO. 
CO.,  Bast  Pittsburgh.  Pa.     (See  display 
adv..  pages  1335-1402.) 
IRONS,  SOLDERING,  MISCELLANEOUS 
AND  SPECIAL.— One  special  form  of  these 
Irons  has  a  grooved  soldering1  tip  or  copper 
for  soldering  ears   to  the  trolley  wire;   for 
other  special  work   they  are  equipped  with 
other  special  tips  peculiarly  adapted  to  sol- 
dering a  certain  piece  or  part.     The  term 
soldering  Iron  la  in  some  ways  a  misnomer, 
u   the    material  of   the   tip   Is    copper   and 
oonaequently      they      are      also      commonly 
called    soldering    coppers.      This    classifica- 
tion  also   Includes,    beside  special   electri- 
cally heated  irons,  special  gas  and  gasoline- 
heated     irons    and     ordinary     Irons     to    be 
heated  by  a  blow  torch  or  other  heating 
device,    all    of   which    are    widely    used    by 
electricians    and    In    electrical    manufactur- 
ing and   utility   plants. 
Ma  nuf actu  ran: 
AMERICAN      ELECTRICAL      HEATER 
CO.,     Woodward,     Burroughs     ft     Caas 
Aves..       Detroit,       Mich.         "American 
Beauty." 
Associated   Engineers   Co.,    ISO   N.   Dear- 
born    St.,     Chicago,     III.       "Feather- 

BELFRY  ft  CRAIGHEAD,  1528  Tribune 
Bldg.,  Chicago.  III.  "Everhor  solder- 
ing Iron,  a  light,  self-contained,  easily 
operated  device  with  new  type  of 
burner  that  preheats  gas;  efficient  on 
light  or  heavy  work,  and  small  siie 
permits  use  In  limited  space.  Uses 
only   M-pt.   of  gasoline  fuel  In   4  hrs.. 


"Everhot"   Soldering    I 

'   desired    tempi 

led.    Is  well  bal _ 

improved  needle  valve  which  etlmlni 

trouble.  Can  be  used  as  a  blow-torch 
by  removing  soldering  tip;  special  tips' 
furnished  for  special  purposes.  Length, 
lltt  Ins.;  weight.  2  lba.  (See  torches, 
gasoline  and  kerosene.)— Adv. 

Canadian  General  Electric  Co..   Ltd.,  til 
King   St..    W.,    Toronto,   Ont.,    Can. 

CUTLER-HAMMER     MFG.      CO.,     THE, 
Milwaukee,    Wis.     The   C-H    Soldering 


C-H   Soldering    Fixture 

Fixture  was  first  developed  to  facilitate 
the  soldering  of  cans,  but  numerous 
other  uses  have  also  been  found  for 
this  device.     The  fixture  consists  of  a 


pair  of  steel-clad,  mica- Insulated  heat- 
ing units,  which  are  placed  on  elthei 
side  of  a  piece  of  bar  copper  and 
gripped  between  two  Iron  plates  form- 
ing a  housing  for  the  heating  units. 
The  copper  bar  uied  is  from  1"  to  1$4" 
wide  and  14"  or  %•  thick.  The  two 
heating  units  work  Independently  of 
each  other  and  may  be  removed  or  re- 
placed separately.  The  fixture  is  de- 
signed for  mounting  on  a  bench.  See 
display  adv.  pages  1225-1230.—  Adv. 
LANDERS,     FRART    &     CLARK,     New 

Britain,  Conn.     "Universal." 
Millers    Falls    Co..    Millers    Falls,     Mass. 

"Millers  Falls." 
Pacific  Metal  Works.  153-159  1st  St.,   San 

Francisco,    Cal. 
Products      Corp.,      The,      Haywood,       III. 

"Ever-Hot." 
SMITH    ft    McCRORKEN.    INC.,    «7    E. 

18th   St.,   New  York,   N.   T. 
Vulcan  Electric  Heating  Co..  107  W.  I!th 
St.,  New  York,  N.  Y.      (Can  capping.) 

IRONSIDES Trade     name     for     power 

transmission  belting  manufactured  by  the 
Quaker  City  Rubber  Co.,  82S  Market  St., 
Philadelphia.  Pa. 

(RONTON  ENGINE  CO.,  THE.— Ironton, 
Ohio.  Manufacturer  of  storage  battery 
mine  locomotives.  Main  office  and  fac- 
tory. Ironton,  Ohio.  Branch  offices.  684 
Union  Arcade  Bldg.,  Pittsburgh,  Pa.:  ISEO 
Old  Colony  Bldg..  Chicago.  HI.:  570  Gas 
&  Electric  Bldg.,  Denver,  Colo.;  110S  Fay- 
ette National  Bank  Bldg..  Lexington,  Ky.: 
Fidelity  Mutual  Bldg..  Philadelphia,  Pa. 
808  Post  St..  Seattle.  Wash.;  Robson- 
Prltchard   Bldg.,   Huntington,   W.  Va. 

IRREVERSIBLE  CELL.— An  electrolytic 
cell  which  shows  no  back  eleetromoth 
force;  one  which  after  electrolysis  has  been 
performed  shows  no  disposition  or  ability 
to  act  as  a  primary  cell  and  to  generate 
an  electromotive  force  in  the  opposite  di 
rection  to  the  previously  applied  electro- 
lysing current. 
IRVING  IROI 
City.  New  York, 
car  steps,  fireproof  shelving,  safety  treads, 
etc.  Business  established  1905.  President. 
W.  E.  Irving;  secretary  and  treasurer,  C. 
A.  Irving;  general  manager,  P.  L.  Price; 
sales  manager,  W.  H.   Lown. 

IRVINGTON.— Trade  name  for  insulating 
varnish,  cambric,  etc..  manufactured  by 
the  Irvington  Varnish  A  Insulator  CO., 
Irvington,   N.    J. 

IRVINGTON  VARNISH  &  INSULATOR 
CO.— Irvington,  N.  J.  Manufacturer  of  In- 
sulating varnish,  cambric,  tape,  etc.  Busi- 
ness established  1905.  President,  O.  Heln- 
■icks;  vice- president  and  general  manager, 
Oswald  Dale:   secretary  and  treasurer,  D. 

IRV-O-SLOT.— Trade  name  for  insulat- 
ing materials  manufactured  by  the  Irving- 
ton Varnish  ft  Insulator  Co.,  Irvington, 
N.   J. 

ISCO.— Trade  name  for  lighting  fixtures 
manufactured  by  the  Incandescent  Supply 
Co.,   638   Liberty  Ave.,  Pittsburgh,   Pa. 

ISERT  CO.,  JOHN  H.— 213  S.  9th  St., 
Louisville.  Ky.  Manufacturer  of  cutont 
boxes  and  Iron  extension  bars.  President. 
John  H.  Isert;  vice-president,  M.  L.  Isert: 
secretary  and  treasurer.  Truman  Cooke. 

ISKO  CO.,  THE.— MSB  Clvbourn  Ave., 
Chicago.  III.  Manufacturer  of  electric  re- 
frigerating machines.  President  and  treas- 
P.  L.  Coonley;  vice- president.  W.  R. 
secretary,    S.    H.    Olmstead. 


storage  battery 


319-810  N.  Whipple  St.,   Chicago.   III. 

italic — Trade  name  for  decorative  ef- 
fect of  illuminating  glassware  manufac- 
tured   by  the   Eagle    Mfg.    Co.,    Wellsburg, 


t.LJ-  c"vITftdB.  n*m —  — a-  ™llBry 

trucks  and  tractors  manufactured  by  the 
Industrial  Truck  Co.  Division  of  Cowan 
I  ruck   Co.,   Holyoke,   Mass. 

manufaom^V^e3  Cutter^ectric^8* 
Phi  PaV   ",h  *  Ham"kn Wi PhUaa-e* 

1*1 R  LOBS— The  loss  In  an  electrical  con- 
ductor, circuit  or  machine  due  to  Hts  re- 
sistance. It  is  obtained  by  squaring  the 
current  value  in  amperes  and  multiplying 
Ki.Sf  ™«1,Btan<".  '«  ohms.  The  value  ob- 
™„  t'5  'P  ,""'*■  ana  represents  power 
converted    into    heat.      This     loss    Is    fre- 

Coppe?  5Jr™d  *°  "  ""  Oomer  ,0"-    to* 

ITS-IT.— Trade    name    for   electrio   vul- 

eanlser  manufactured  by  the  Premier  Elec- 

Mc^COj,    3800-8810   Ravenswood  Ave.,   CM- 

iJiVt£D1NEr'Trad.B  nama  'or  dining  room 
lighting  unit  manufactured  by  the  Ivanhoe- 

Euclid  Ave.,   Cleveland,   Ohio. 

IVAN  HOE— Trade   name  for  metal   re- 

5°  S.™  «nd  fittings  manufactured  by  the 
rrfeft  70ritB,,ot  General  Electric 
t-o.,  5716  Enelid  Ave..  Cleveland,   Ohio 

Et!.aANr?l'AlL<;^NT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.— Cleveland,  Ohio 
Manufacturer    of    illuminating    glassware! 


illuminating     glassware, 
'     nd*   flS£Ph*    "Bhtln,c  ' 


Euclid  Ave.,  Cleveland,  Ohio.  Branch  of- 
fices carrying  stock.   lOfi  W.  40th   St     New 

Sir  §24"SWV"-  p™""»™'  »»«  "ri..- 
nim™i^7.  .  "2B:  "ecwtory,  Charles  H. 
SlUiman.    Main  office  and  factorv    r.m.. 

iSS..c=-  tSsS  r~  <,7«°  & 

*3tr  c-T-f  s.„f-  Saw 

5  .51*—  n.m;.  general  manager.  E.  T 
H&SSF^i  Mal"offlce  and  factorV,  Wal- 
KSE^itrf^:-  Branch  offl.ee  and  ware- 
house.   18S  Pearl   St..    Boston.    Mass.    Sales 

KSfT"***"^  £  c-  ******  co"  mw 

Broadway,   New  York,  N.  Y. 

IVIN  LIGHTING  FIXTURE  CO.— 168-1(1 
Leonard  St..  New  York.  N.  Y  Manufac- 
turer of.  lighting  fixtures.  ™*nuiac 
t»!VIN8',.TUBE  WORKS,  ELLWOOD— 
Philadelphia.   Pa.     Manufacturer  of  seam - 

owner  Enww  TSrd  £eel  tubln»-  s°'« 
owner  Ellwood  lyln.  Main  office  and  fac- 
tory, Oak  Lane,  Philadelphia.  Pa  ftranrfc 
offlce,  1GQ3  Mailers  Bldg.,  Chicago,  ^mnch 

B='Va,Rf-_Trad6  name  ,or  "ory  tinted 
"egent     glassware     manufactured     by    the 

Co.,    5716   Euclid  Ave,   Cleveland,   Ohio 

R.,iSAt„^BR2,8-~1.SM  PrftIriB  Ave-  So«th 
Bend,    Ind.      Manufacturers  of  digging  and 

f?m£lnf=tt.u*e™:  and  barB'  Business  estab- 
"■"S?  "7T-  Partnership,  W.  L.  Iwan  and 
it  ,„„*"'  SateB  representatives,  Win. 
Ch&22.  8r,?  *wClfe  1SLR  J«ffe«on  sT 
Chicago,  HI.  j  w.  W.  Crandall  Co.,  Nash- 
ville. Tenn.-  E  c.  Coffin  Co.,  EOS  Dooly 
Bldg  Salt  Lake  City.  Utah;  Omer  Cox, 
San  Francisco,  Cal. 

I.  X.  L.— Trade  name  for  Insulated  wires 
manufactured  by  the  Collyer  Insulated 
Wire   Co.,    249    N.    Main    St..    Pawtucket, 

IXL.— Trade  name  for  track  drills  manu- 
factured by  the  Lowell  Wrench  Co.,  54 
Commercial  St..  Worcester,  Mass. 

XL.— Trade     name     for     cutting     pliers 
"   by  the   O.   P.   Sen  river  Co.. 


IXL— Trade  name  for  frlotion  tape  manu- 
factured by  the  Westinghouse  Electric  ft 
Mfg.    Co.,   East   Pittsburgh,   Pa, 
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JABLOCHKOFF     CELI One     of     the 

early,  unsuccessful  attempts  to  convert  the 
chemical  energy  of  carbon  directly  Into 
electrical  energy  by  consuming  It  tn  a  prl- 

JACK-O  LANTERN— Trade  name  for 
portable  lamp  manufactured  by  the  Lumi- 
nous Unit  Co.  Division  of  the  fit.  Louis 
Brass  Mfg.  Co.,  2615  Washington  Ave.,  St. 
Louis,  Mo. 

JACK    STRAP*.— See    Straps,    linemen's 

JACK  SWITCHES.— See  Switches,  tele- 
graph  (button,  table  lack,  etc.). 

JACKS,  ARMATURE— A  type  of  Jack 
used  for  removing  an  armature  from  the 
motor  or  generator  frame.  As  the  arma- 
tures are  Very  heavy  some  types  of  Jacks 
are  mounted  on  trucks,  either  Hat-wheeled 
far  general  use  or  flange -wheeled  for  haul- 
ing over  a  track  system.  These  Jacks  are 
sometimes  termed  armature  lifts. 

Manufacturers: 

Duff  Mfg.  Co.,  The.  Preble  Ave.  (North 
Side  Station),  Pittsburgh.  Pa.  "Bar- 
rett." 

Standard  Electric  Machinery  Co.,  Balti- 
more, Md.    "Standard-Baltimore." 

JACKS,  AUTOMOBILE.— The  automobile 
Jack  Is  used  to  raise  the  auto  mob  I  Its  or 
electrlo  vehicle  or  truck  off  the  ground  to 
remove  wheels,  change  tires,  eta.  or  for 
giving  more  working  space  beneath  the  car 
when  making  repairs  on  the  motor  or  run- 
ning gear.  The  ordinary  general  purpose 
Jack  has  one  lifting  rod  actuated  by  a  screw 
or  gear  or  rack.  For  working  on  cars  tn 
the  repair  shop  another  type  Of  Jack  Is 
sometimes  found  advantageous.  This  Jack 
Is  a  small  lifting  frame  which  raises  the 
car  by  support  from  two  points  on  the  axle 
thereby  giving  greater  stability  to  the  oar 
on  the  Jaok. 


American   Chain    Co.,    Bridgeport,    Conn. 

"Weed." 
Arrow    Grip    Mfg.    Co.,    Inc.,   Glens    Falls, 

N.  T.    "Arrow  Grip." 
Buckeye    Jack    Mfg.    Co.,    The,    Alliance, 

Ohio. 
Duff  Mfg.   Co.,   The,  Preble  Ave.   (North 

Side   Station).    Pittsburgh,   Pa.     "Bar- 
Joy  ce-Crldland    Co.,     The,    Linden    Ave., 

Dayton.  Ohio.     "Joyce." 
Marlon   Malleable   Iron   Works,   The,   Box 

668,  Marlon,  Ind.     "Marlon." 
Millers    Falls    Co.,    Millers    Falls,    Mass. 

"Millers  Falls." 
Oliver    Mfg.    Co..    32$    S.    Desplalnes    St, 

Chicago,   III.      "Peerless,"   "Ollver-Sam- 

St.   Louis  Malleable  Casting  Co.,   7701   N. 

Conduit  Ave.,  St.  Louis.  Mo. 
Templeton,    Kenly   ft    Co..   Ltd..    1020   S. 
Central  Ave.,   Chicago,   111.      "Simplex." 
JACKS,     CABLE     HEEL— To    run    lead 
cable 'or  other  heavy  cable  off  the  reel  a 
afrong  pipe  or  rod  Is  pnt  through  the  cen- 
ter of  the  reel  and  the  reel  supported  by 
this  temporary  shaft  on  Jacks  which  raise 
the   reel    and   act   as    bearing   support*   for 
the  rod.     There  are  a  number  of  kinds  of 
reel  Jacks,   but  all  consist  essentially  of  a 
broad  base  supporting  a  jack,  usually  of  the 
screw  type,  the  head  of  the  Jack  being  pro- 
vided with  a  bearing  for  the  rod  supporting 
the  reel. 

Manufacturers: 

Barnard  ft  Co.,  B.  S.,  31  Union  Hq..  New 

York,  N.  T. 
Brocklen  Underground  Electrical  Mfg.  Co., 

Glenslde,  Pa.    "Bee  Line." 
Buckeye    Jack    Mfg.    Co.,    The,    Alliance, 

Ohio. 
Cope,    T.    J.,    1820    Chancellor    St.,    Phila- 
delphia, Pa. 
Duff  Mfg.   Co.,   The,  Preble  Ave.   (North 

Side  Station),  Pittsburgh,  Pa. 
HALLETT    IRON   WORKS,    Harvey.    Bl. 
"Hallett."     {See  display  advertisement 
on  page  1254.) 


,    PAUL   W..    Chicago,    III.      We 

make    standard    and    special    patterns. 
See  display  advertisement  on  page  1368. 
—Adv. 
Hobbs  Co.,   Clinton   E..   30-S5   Pearl   St., 

Boston,  Mass.     "Green  Head." 
Kelly  Mfg.   Co.,    L.   J..    SOT    N.   Pearl  St.. 

Albany,  N.  Y.     "Kelly  Improved." 
Swett  Iron  Works,  A.  L..  Medina,  N.  Y. 
Templeton.   Kenly   &   Co..   Ltd.,   1020   So. 
Central  Ave.,    Chicago,   HI.     "Simplex." 
JACKS,   CAR.— Simple  and   compact  lift- 
ing machines  capable  of  being  carried  and 
operated  by  one  man  and  designed  to  easily 
lift   or   move   comparatively   large   weights. 
Nearly  always  of  the  lever  type,   and  fre- 
quently    carried     on     ears     as     emergency 
equipment  to  be  ready  In  cases  of  derail- 
ment,   etc.      These  Jacks   are  usually  rated 
In  tons  lifting  capacity. 
Man  uf act  urera : 
Buckeye   Jack   Mfg.    Co..   The,    Alliance, 

Ohio.     "Buckeye." 
Canadian  Brake  shoe  Co..  Ltd..  101  Belvl- 
dere      St..      Bherbrooke,      Que.,      Can. 
"H.  ft  E." 
Duff  Mfg.   Co..    The,   Preble  Ave.    (North 

Side  Station),  Pittsburgh,  Pa. 
Joyce -Crldland     Co.,    The,    Linden    Ave., 

Dayton,  Ohio.    "Joyoe." 
Millers    Falls    Co..    Millers    Falls,    Maes. 

'■Millars  Falls." 
St.  Louis  Car  Co.,  8000  N.  Broadway,  St. 

Louis,  Mo. 
Templeton.    Kenly    ft    Co.,    Ltd..    1020    S. 
------ Chicago,  lit.     "Simplex." 


JACKS,    CAR -B.T.— Powerful    and    • 

pact  machines  utrnBlng  the  principles  o.  . 
lever,  screw  or  hydraulic  pump;   often  a 


ranged  for  operation  by  man  power.     They 
are  used  for  general  lifting  purposes  In  car 
pits  and  are  designed  usually  for  compara- 
tively high  lifts. 
Manufacturers: 

Canadian  Brakeshoe  Co.,  Ltd..  101  Belvi- 
.     dere      St.,       Sherbrooke.       Que.,       Can. 

"H.  ft  B." 
Columbia    Machine    Works    ft    Malleable 
Iron  Co.,  Atlantic  Ave.  ft  Chestnut  St.. 
Brooklyn,   N.  Y. 
Duff  Mfg.   Co.,   The.   Preble  Ave.    (North 

Side  Station),  Pittsburgh,  Pa. 
JACKS  FOR  PORTABLE  TELEPHONES. 
— These  Jacks  do  not  differ  from  ordinary 
telephone  switchboard  Jacks  In  construc- 
tion, but  merely  in  their  method  of  mount- 
ing and  utility.  They  are  used  principally 
in  stations  along  interurban,  electric  or 
other  railway  lines,  or  along  high-tension 
transmission  lines  to  permit  the  trainmen 
or  patrolmen  to  call  up  headquarters.  In- 
stead of  having  a  telephone  Installed  that 
might  be  tampered  with,  each  authorized 
person  Is  provided  with  a  small  portable 
telephone  and  a  plug,  by  means  of  which 
the  connection  Is  made  through  the  Jack  to 
permit  conversation.  The  Jacks  are  usually 
mounted  In  a  protected  housing  of  some' 
sort  on  the  pole  line,  or  may  be  placed  In  a 
station. 

Manufacturers: 

Anderson  Mfg.  Co.,   Albert  ft  J.  M.,   289- 

305  A  St.,  Boston.  Mass. 
Chicago   Telephone   Supply    Co.,    1142-1228 

W.  Beardsley  Ave.,  Elkhart,  Ind. 
KELLOOO   SWITCHBOARD  ft   SUPPLY 
CO.,   Adams  ft  Aberdeen  Sts.,   Chicago. 
III.     (See  display  advertisement  on  page 
1327.) 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge. 


York.  N.  Y.    "DeVeau. 
Stromberg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave.,  Rochester,  N.  Y. 
Western  Electric  Co.,  Inc.,  196  Broadway. 

New  York.  N.  Y. 
JACKS,  LOCOMOTIVE  AND  OTHER 
HEAVY-DUTY— These  Jacks  are  very 
heavily  built  and  are  used  for  Jacking  up 
locomotives  and  very  heavy  machinery, 
such  as  motors,  generators,  transformers, 
etc.     Some   types   are   made   with   a   ball- 


bearing screw,  or  with  an  automatic  lower- 
ing device  Instead  of  the  usual  trip  found 
on  ordinary  Jacks  using  a  rack  lifting  de- 
Manufacturers: 
Buda  Co.,  The.  Harvey,  Bl. 
Buckeye    Jack    Mfg.    Co.,    The,    Alliance. 

Ohio.    "Buckeye. 
Duff   Mfg.   Co..   The,   Preble  Ave.    (North 
Side   Station),    Pittsburgh,    Pa.     "Bar- 
rett." 
Templeton.   Kenly  &  Co.,   Ltd.,   1020  So. 
Central  Ave..   Chicago,    HI.      "Simplex." 
JACKS,    POLE.— The    widening   of    high- 
ways   or    streets,    and    the    straightening, 
grade  readjustment  and  paving  of  streets 
and  alleys  sometimes  makes  It  necessary  to 
shift  or  raise  a  pole  line  several  feet  out 
of  the  existing  line,  while  at  the  same  time 
maintaining    service    over    the    line.       One. 
method  of  accomplishing  this  Is  to  dig  the 
new  bole  and  th*n  raise  the  pole  out  of  the 
ground  and  skid  It  on  a  plank  to  the  new 
hole.    The  pole  Is  lifted  out  of  the  ground 
by   a  chain   wrapped   around   the   base,    the 
chain  being  pulled  upward  by  a  pole  Jack. 
The    pole    Jack    is    similar   to   the  ordinary 
lift    Jack    operating    the    lifting    rod    by    • 
rack,   but  has  a  long   rod  to  give  a  high 
lift  and  has  a  guide  at  the  end  of  the  rod 
over  which  the  chain  passes  as  the  pole  It 
pulled   out  of  the.  ground.      It  Is  also   used 
for  straightening  poles  that  have  settled  out 

Manufacturers: 

Joyce  -Cridland  Co.,  The,  Linden  Ave., 
Dayton,  Ohio.    "Joyce." 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wis.  (See  display  advertisement  on 
page  1278.) 

Stromberg- Carlson  Telephone  Mfg.  Co., 
1060  University  Ave.,  Rochester,  N.  Y. 

Templeton,  Kenly  ft  Co.,  Ltd.,  10»  S. 
Central  Ave.,  Chicago.  111.     "Simplex." 

JACKS,  SHORING  AND  CONSTRUC- 
TION,— A  type  of  Jack  used  largely  for 
raising  and  temporarily  supporting  heavy 
machinery  or  supporting  walls  In  recon- 
struction of  foundations  or  buildings.  It 
is  used  to  support  turbines,  reciprocating 
engines,  generators  and  motors  while  new 
foundations  are  placed  under  them  without 
Interrupting  their  service.  It  is  also  used 
In  rebuilding  nnd  otherwise  altering  power 
plants  and  substations  where  It  is  of  Im- 
portance that  the  service  of  the  station 
shall  not  be  Interrupted  by  the  reconstruc- 
tion work;  for  Instance,  in  rebuilding  walla, 
resetting  boilers,  stacks,'  pumps,  tanks,  oto. 

Manufacturers: 

Duff  Mfg.  Co..  The.  Preble  Ave.  (North 
Ride  Station),  Pittsburgh,  Pa. 

Hobbs  Co..  Clinton  B.,  30-36  Pearl  St, 
Boston.  Mass.     "Qreen  Head." 

Joyce -Crldland  Co.,  The.  Linden  Ave., 
Dayton.  Ohio.     "Joyce." 

Templeton,  Kenly  ft  Co..  Ltd.,  1020  S. 
Central  Ave.,   Chicago,   Bl.      "Simplex." 

JACKS,  TELEORAPH  SWITCHBOARD. 
—Two  principal  types  of  Jacks  are  used  On 
telegraph  switchboards.  One  of  these  Is 
very  similar  to  an  ordinary  telephone 
switchboard  Jack,  sometimes  provided  for 
making  only  two  contacts,  the  tip  and 
sleeve,  and  in  other  cases  for  completing 
three  circuits,  the  Up,  ring  and  sleeve.  The 
other  form  of  Jack  Is  older,  but  la  very 
widely  used.  This  Is  of  the  spring  type  and 
Is  used  with  a  wedge-shaped  plug  having 
contacts  on  the  nonparallel  sides  of  the 
wedge.  The  contact  springs  of  the  Jack  are 
quite  broad  and  strong  enough  to  hold  the 
plug  In  place  when  inserted. 

Manufacturers: 

Morkrum  Co..  1410  Wrlghtwood  Ave.,  Chi- 

Stanley  ft'  Patterson,  34  Hubert  St.,  New 
York,  N.  Y.     "DeVeau." 

JACKS,  TELEPHONE  SWITCHBOARD. 
— A  line  terminal  for  quick  connection  and 
disconnection;  also  called  spring  jack.  It 
usually  has  a  tip  spring  to  engage  the  tip 
of  the  plug,  a  ring  Spring  to  engage  the 
ring  of  the  plug,  and  a  sleeve  (tube)  to  en- 
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gage  the  sleeve  of  the  plug.  .lacks  are 
given  several  names  depending  upon  their 

Slace  in  the  circuit  and  their  function.  A 
jw  of  the  moat  Important  are  described 
below. 


■  to  help  each  other, 

'  ancillary  plan  gives  each  aubacrlber 
une  more  than  one  answering  lack  and 
lamp.  One  Is  before  the  operator  to  whom 
It  belongs  for  answering.  The  lamp  cap  le 
white.  The  others  (called  ancillary)  are 
before  other  operators— their  lamp  caps  are 
colored.  Therefore,  each  operator  has  two 
kinds  of  Jacks  and  lamps.  She  must  an- 
swer the  white  tamps  first,  then  If  free  she 
may  answer  the  others  and  thus  relieve 
the  load  on  the  other  operators. 

Answering  Jack.  The  switchboard  Jack 
associated  with  a  line  lamp  and  attached 
to  a  subscriber  line.  When  the  subscriber 
on  this  line  calls,  the  operator  (seeing  the 
line  lamp  lighted)  plugs  Into  the  answering 
jack  to  answer  the  call. 

Jack-per- Station.  An  arrangement  of 
multiple  Jacks  on  a  swltohboard  using  one 
Jack  for  each  station  on  a  party  line.  It 
Is  used  to  relieve  the  operator  of  the  neces- 
sity of  choosing  ringing  current  to  select 
the  called  station.  For  a  four-party,  line 
there  will  be  four  Jacks  In  each  multiple 
section,  hence  four  call  numbers. 

Multiple  Jack.  An  arrangement  of  Jacks 
installed  In  multiple  In  a  multiple  swltoh- 
board. See  switchboard,  telephone,  mul- 
tiple. 

Teat  Jack.  A  lack  used  for  testing  pur- 
poses. Each  automatic  switch  has  a  test 
Jack  to  enable  the  switchman  to  operate 
the  switch  to  reveal  Its  condition. 

Twin  Jack.  A  pair  of  Jacks  mounted  so 
as  to  take  a  twin  plug. 


Adams   Morgan    Co.,    Alvln   Place,    Upper 

Montclalr.  N.  J.    "Amco." 
American  Electrlo  Co.,    6401   S.  State  St., 

Chicago,  III. 
Chicago  Telephone   Supply  Co.,    1142-12X8 

W.  Beard sley  Ave.,  Elkhart,  Ind. 
Couch     Co..     Inc.,     S.     H.,     Arlington     ft 

Squantum  Sts,,  Norfolk  Downs.  Quincy. 

Mass. 
Federal  Telephone  ft  Telegraph  Co.,  Buf- 
falo, N.  T.    "Federal." 
Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 

National  Bank  Bldg.,  Elmhurst.  Hi. 
KEI.LOGG  SWITCHBOARD  ft   SUPPLY 

CO..    Adams  ft  Aberdeen  Sts..  Chicago, 

III.     (See  display  advertisement  on  page 

HIT.) 
Kennedy    Co.,    The   Colin    B.,    140    Second 

St..  San  Francisco.  Cal. 
Liberty     Electric    Corp.,     Port     Chester, 

N.  T. 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

Strom  berg -Carlson    Telephone    Mfg.    Co.. 

1050  University  Ave.,   Rochester,  N.   T. 
Western  Electric  Co.,  Inc.,  IBB  Broadway, 

New  York,  N.  T. 


JACKS,  TRACK.— A  type  of  Jack  espe- 
cially adapted  to  gripping  railway  track  be- 
neath the  roll  and  lifting  the  track  and  ties 


several  Inches  at  a  time  by  raising  the 
track  and  ties  and  pushing  the  track  off 
the  Jack  In  the  direction  In  which  the  track 
is  being  moved. 

Manufacturers: 

Buckeye  Jack  Mfg.  Co.,  The,  Alliance, 
Ohio.    "Buckeye." 

Buda  Co.,  The,  Harvey.  111. 

Duff  Mfg.  Co.,  The.  Preble  Ave.  (North 
Side   Station).   Pittsburgh,   Pa.     "Bar- 


rett." 

Swett  Iron  Works,  A.  L.,  Medina,  ...  _. 

Templeton.  Kenly  ft  Co..  Ltd..  10K)  S. 
Central  Ave.,  Chicago,  HI.     "Simplex." 

JACK8,  WRECKING.  —  Simple  and 
powerful  portable  machines  designed  so 
that  man  power  can  lift  or  move  Very  large 
weights.  They  are  of  several  types:  lever. 
screw,  gear-driven  or  hydraulic  pump,  and 
usually  of  high  rating  In  lifting  capacity. 
For  wrecking  work  an  assort  merit  of  Jack* 
having  various  lifting  capacities  and 
heights  of  lifts  Is  desirable,  especially  when 


I.  Y. 


Buda.  Co.,  The,  Harvey.  III. 

Canadian  Brakeshoe  Co.,  Ltd.,  101  Belvl- 
dere  St..  Sherbrooke,  Que.,  Can. 
"H.  ft  E." 

Duff  Mfg.  Co..  The,  Preble  Ave.  (North 
Side  Station),  Pittsburgh,  Pa.  "Bar- 
rett" 


Joyce -Crld land    Co.,    The,    Linden    Ave.. 

Dayton,  Ohio.     "Joyce." 
Templeton,    Kenly    ft    Co..    Ltd.,    1030    S. 

Central  Ave..  Chicago.  HI.     "Simplex." 
JACKSON.— Trade 


— CaL      Manufacturer    of 

centrifugal  and  turbine  pumps.  Business 
established  1858.  Main  office,  410  Sharon 
Bldg.,  San  Francisco,  Cal.  Factory,  West 
Berkeley,  Cal.  Branch  offices,  Los  Angeles, 
Vlsalla,  San  Jose.  Cal.;  Salt  Lake  City, 
Utah:  Portland,   Ore.;  Bakersfleld.  Ore. 

JACQUES  CELL.— An  attempt  to  con- 
vert the  chemical  energy  of  carbon  directly 
Into  electrical  energy  by  consuming  the 
carbon  In  a  primary  cell. 

JAEGER  CO.,  H.  J.— 280  Park  Ave.,  Wee- 
hawken,  N.  J.  Manufacturer  of  automobile 
headlights,  spotlights,  lamps  and  nitrogen 
lamps.  Business  established  1912.  Presi- 
dent, Herman  J.  Jaeger;  vice-president,  L. 
A.  De  Rosa;  secretary  and  sales  manager, 
R.  H.  Herschman;  treasurer,  M.  J.  Jaeger; 
general  manager,  H.  J.  Jaeger.  Sales  rep- 
resentatives, C.  H.  Wallis  Co.,  St.  Louis, 
Mo. ;  Faucet  t- Huston  Co.,  Chattanooga, 
Tenn.;  Wright  ft  Lacy,  San  Francisco.  Cal. 

JAEHNIO    GAS    FIXTURE     CO.,    INC 

221-223  11th  Ave.,  Newark,  N.  J.  Manu- 
facturer of  lighting  fixtures. 

JAGABI. — Trade  Dame  for  tubular  rheo- 
stats and  hand  tachometers  manufactured 
by  James  Q.  Biddle.  12 11 -IS  Arch  St., 
Philadelphia.  Pa. 

JAICE  CELL..— An  electrolytic  cell  for 
the  production  of  alkali  and  chlorine  from 
brine  solution.  In  which  the  circulation  of 
the  mercury  cathode  Is  maintained  by  the 
use  of  compressed  air. 

JAMES  MFG.  CO.,  D.  O.— 1120  W.  Mon- 
roe St.,  Chicago.  III.  Manufacturer  of 
gears.  President  and  treasurer,  D.  O. 
James;  vice-president,  H.  O.  James;  secre- 
tary. A.  James;  general  manager,  A.  J. 
Scovll. 

J  ft  B.— Trade  name  for  Ignition  colls, 
commutators,  carbon  brushes,  bushing  tools, 
and  Ignition  timers  manufactured  by  the 
JAB  Mfg.  Co.,  EG  Eagle  St..  Plttafleld, 
Mass. 

J  ft  B  MEG.  CO.— OS  Eagle  St..  Plttsfleld, 
Mass.  Manufacturer  of  Ignition  colls  and 
timers,  commutators,  carbon  brushes,  bush- 
ing tools,  etc.  Business  established  1911. 
President.  Edward  B.  Jacobson;  vice-pres- 
ident and  sales  manager.  Floyd  A.  Knight; 
secretary,  treasurer  and  general  manager, 
George  H.  Southerd,  Jr. 

JANETTE  MFG.  CO.-GGS  W.  Monroe 
St.,  Chicago,  m.  Manufacturer  of  motors,' 
motor-generators,  electric  grinders  and  air 
compressors.  Business  established  1910. 
President  and  treasurer,  John  T.  Janette; 
vice-president.  E.  A.  Monast:  secretary,  and 
general  manager,  A.  E.  Kl under.  Sales 
■"-       D.  W.  Smith,  149  Broadway. 


N.  Y. 

JANNEY.— Trade  name  for  electrically 
operated  flotation  machinery  manufactured 
by  the  Stlmpson  Equipment  Co.,  Felt  Bldg., 
Salt  Lake  City,  Utah. 

JANSEN  CLOCK  CO.,  F.  W.— Chicago. 
111.  Manufacturer  of  electric  alarm  clocks. 
President,  treasurer  and  general  manager, 
F.  W.  Jansen;  vice-president,  R.  Jansen; 
secretary,  M.  Jansen.  Main  office,  215  W. 
Randolph  St.,  Chicago,  111.  Branch  office, 
149  Church  St.,  New  York,  N.  Y. 

JANTZ  ft  LEIST  ELECTRIC  CO.— West- 
urn  Ave.  ft  York  St.,  Cincinnati,  Ohio. 
Manufacturer  of  electric  motors  and  gen- 
erators. Business  established  1897.  Part- 
nership, O.  W.  Jants  and  William  Lelst. 

Japanning  ovens.— see  ovens,  elec- 
tric, enameling  and  Japanning. 

JAPANS,  A8PHALT1C,  ETC.— Japan  Is 
used  to  finish  many  metal  products  and 
serves  both  as  a  protection  against  corro- 
sion and  as  a  decorative  covering.  Many 
Japans  have  an  asphaltlc  base  and  are 
black  In  color;  when  dry  they  have  a  hard 
surface  and  good  luster.  Japans  are  made 
which  dry  in  air  and  others  require  baking; 
those  that  are  baked  or  require  the  longest 
time  to  dry  generally  give  the  most  durable 
finish.  Many  electrical  appliances  and 
products  have  a  Japan  finish,  such  as  fans, 
telephones,  bell  and  relay  box  covers,  many 
electric  vehicles,  etc. 


Manufacturers: 

American    Dl- Electrics,    Ltd.,    71  -T(    W, 

Broadway,  New  York,  N.  Y. 
Bartlett.   Inc.,   H.   N.,   19  Park  PI.,   New 

York,  N.  Y. 
Billings- Chap  In    Co..    The.    1168    E.     40th 

St.,  Cleveland,  Ohio. 
Dielectric  Mfg.  Co..  St.  Louis.  Mo. 
Electric   Insulation   ft   Varnish    Co.,   Ltd., 

New  Toronto,  Ont.,  Can. 
HILO  VARNISH  CORP.,  1  Gerry  St., 
Brooklyn.  N.  Y.  "Hllo  920"  (rubber, 
baking).  A  dense  black  Japan  which 
gives  a  rich  dull  rubber- like  finish. 
Covers  well  in  a  very  thin  coat;  ad- 
heres tenaciously  to  brass  and  to  die 
castings.  It  wilt  stand  drawing.— "Hllo 
928"  (dull  rubber,  baking).  Gives  a 
rich  dull  rubber  finish.  The  dim  la 
tough,  elastic  and  durable.  For  use  on 
telephone  Instruments,  automobile 
switch  panels,  wood  handles,  etc  It 
does  not  rub  to  a  gloss— "Hllo  9«" 
(finishing,  black,  baking).  This  repre- 
sents the  highest  grade  of  black  baking 
Japan.  Contains  no  pigment;  produces 
a  hard,  tough,  durable  and  highly  lus- 
trous finish.  It  Is  particularly  suited 
for  use  on  small  motor  casings.  Work 
finished  with  "934"  can  be  machined 
without  dulling  the'  finish.— "Hilo  948" 
(black,  baking).  A  clear  Japan  con- 
taining no  pigment;  It  bakes  with  a 
Jet-black  durable  film.  For  use  on  work 
that  can  be  baked  at  1E0*  F.  or  over. 
An  excellent  Japan  for  core  plates, 
heavy  castings,  conduit  fittings,  switch 
panel  boxes,  etc.  Also  see  advertise- 
ment on  page  1318.— Adv. 
INTERNATIONAL  PAINT  CORP.,  St. 
Louis,  Mo.  "loco  Products."  (See  dis- 
play advertisement  on  page  1120.) 
Standard  Asphalt  ft  Refining  Co.,  208  S. 

LaSalle  St.,  Chicago,  HI.  "Sarco." 
JAPANS,  WATER.— Baking  Japan,  as  It 
is  ordinarily  used  In  industry,  consists  of  a 
base  and  solvent.  The  solvents  In  common 
use  are  naptha,  bensine,  kerosene,  turpen- 
tine and  similar  products.  The  use  of  such 
solvents  entails  a  considerable  tire  risk, 
especially  In  the  oven  in  which,  the 
Japanned  materials  are  baked.  To  elimi- 
nate this  fire  risk  "water  Japan"  was  de- 
veloped. This  consists  of  an  emulsion  of 
Japan  base  In  water.  There  are  two  meth- 
ods of  applying  this  emulsion:  the  "elec- 
tric dip"  for  small  odd  Jobs  and  the  "hot 
dip"  for  large  quantities.  In  the  first 
method  the  water  Japan  Is  put  In  an  Iron 
* "   the   negative 
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tank   whk..      .  

terminal  of  a  d-c.  circuit;  the 

coated  Is  connected  to  the  posit  li 

of  the  circuit.     Since  the  globules  of  t 

In  the  water  carry  negative  charges,  the 
base  will  be  deposited  on  the  positively 
charged  metal,  so  that  this  Is  covered  with 
a  thin,  adherent  film  of  Japan  base  free 
from  solvent.  In  the  second  method  the 
metal  to  be  Japanned  Is  placed  In  wire 
baskets  and  heated  in  an  oven  to  about  600° 
F.;  It  Is  then  cooled  to  about  400°  F.,  and 
quickly  plunged  Into  the  cold  water  Japan. 
The  Japan  base  leaves  the  water  and  col- 
lects In  a  firm  film  on  the  surface  of  the 
metal. 

JARS,  BATTERY,  GLASS.— Battery  Jars 
must  be  acid  and  chemical  resisting.  Glass 
was  one  of  the  first  materials  which  was 
found  satisfactory  for  this  use  and  was 
used  on  almost  all  the  old  types  of  pri- 
mary cells.  The  Jars  were  either  cylindrical 
or  of  square  cross-section  with  a  circular 
top.  Glass  Jars  are  also  used  for  storage 
or  secondary  cells,  but  due  to  their  weak- 
ness are  used  only  in  the  smaller  sizes  and 
where  the  Jars  are  not  subject  to  vibration 
or  shock,  as  In  small  lighting  plants,  fire- 
alarm  systems,  testing  laboratories,  small 
telephone  or  telegraph  exchanges,  etc. 
The  storage -battery  Jars  are  usually  rec- 
tangular In  cross -section  but  rounded  at 
all  comers  to  avoid  Internal  strains  tn  the 
glass. 

Manufacturers: 

Electric   Storage   Battery  Co.,   The,   19th 
St.  ft  Allegheny  Ave.,  Philadelphia,  Pa. 

Oayner  Ola  as  Works,  Salem,  N.  J. 

Swanllte  Co.,  100  10th  St.,  S.,  Minneapolis. 
Minn. 

JARS.  BATTERY,  RUBBER.— This  type 
of  Jar  is  used  for  all  storage  batteries  for 
automotive  machines.  The  vibration  and 
shock.-!  to  which  batteries  for  that  purpose 
axe  subject  makes  the  employment  of  a 
material  such  as  hard  rubber  a  necessity. 
The  Jars  ere  usually  rectangular  in  cross- 


plates     They  are  made  In  various  si 
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■   Co.,   The,    1302   On- 


use    in    electric    trucks,    electric    passenger 

starting,'  lighting  and  ignition  systems, 
tractors,  etc  Rubber  jars  are  also  used 
lor  storage  cells  employed  In  other  port- 
able service  and  occasionally  tor  cells  used 
in  stationary  work,  as  In  small  rarm  light- 
ing plants. 
Manufacturers: 
Astibroolt   Electric  Co.,    fill   Ravenswood 

Ave.,    Chicago,    III,       "Ashbrook." 
Carlile    &    Doughty,    Inc.,    *530    N.    Broad 

St.,  Philadelphia,  Pa.     "C.  &  D." 
Champion    Storage    Battery    Corp.,     193 

Church       St.,       POughkeepsle,      N.       T. 

"Champion." 
Consumers   Immitr   v,u.,    • 

tario  St.,   Cleveland,   Ohli_. 
Electric    Storage    Battery   Co..    The.    13th 

St.  &  Allegheny  Ave.,  Philadelphia.  Pa. 
Uoodall   Rubber   Co.,   Inc.,    nth   &   Race 

Sts.,   Philadelphia,   Pa. 
Goodrich  Rubber  Co.,  B.  F„  Akron,  Ohio. 
Luzerne  Rubber  Co.,  The,  Trenton,  N.  J. 
Slemon    Hard    Rubber   Corp..    The,    State 

St.,  Bridgeport,  Conn. 
Standard    Battery    Mfg.    Co.,    1101-3-5    N. 

Main   St.,    Fort  Worth,    Tex. 
Stokes  Rubber  Co..  Joseph,  Trenton.  N.  J. 
Storage  Battery  Supply   Co.,  The,   239  B. 

27th  St.,  Now  York.  N.  T. 
UNITED    STATES    RUBBER    CO.,     1790 

Broadway.    New  York.    N.   Y.      Storage 

battery   Jars,    made    of    highest    grade 

specially     compounded      rubber.       The 

"Inco"   brand  jar   Is   the   standard '  for 


Rubber  Battery  Jars 

many  types  of  batteries  Including  auto 

mobile  starting  and  lighting,  and  elec 
trio  vehicle  batteries.  The  "India' 
brand    jar   la   exceptionally   high    grade 


Rubber  Battery  Jars 


service  under  the  most  exacting  condi- 
tions. "S2-B'*  brand  Jars  are  as  solid 
and  tough  as  It  is  possible  to  make 
hard  rubber.  Their  construction  will 
easily    withstand    any    known    battery 


hydrometer  Is  used  that 

tinge  type,  It  is  necessai.    ._   . 

quirt  to  be  tested  Into  a  tall,  narrow  gli 


,_,  _j  that  the  observatioi 

made.  Such  jare  usually  have  a  slightly 
enlarged  base  <o  give  them  stability  am) 
are  made  of  clear  glass  of  a  diameter 
about  1H  >ns.  and  a  height  of  I  to  IS  Ins 
Manufacturers: 
General    Scientific   Equipment  Co.,    North 

Philadelphia,  Ph. 
Globe  Cheml  — ' 

Cincinnati.    

Standard    Scientific    Co.,    9    Barrow    St. 

New  York,  N.  Y. 
Storage  Battery  Supply  Co..  The.  199  E. 

I7th  St.,  New  York,  N.  Y. 
TAYLOR    INSTRUMENT    COMPANIES. 
95  Ames  St..  Rochester.  N.  Y.  "Tyco*." 
JARS,    LEYDEN.— See  Leyden  Jars. 


JASCO.— Trade  name  for  farm  lighting 
i id  power  plants  and  motor-generators 
nanufactured  by  Julius  Andrae  A  Sons  Co., 
(roadway     &     Michigan     Sts.,     Milwaukee. 


Houston,   Texas, 

J.  C.  P.— Trade  name  for  conduit  caps 
manufactured  by  the  C.  &  P.  Electric 
Works,  Inc.,  92  Hayden  St.,  Springfield. 
Mass. 

J.  C.  P.  CAPLETB— Trade  name  for 
conduit  fittings  manufactured  by  James  C. 
Phelp9.  Springfield,  Mass. 

J-D.— Trade  name  for  steel  lighting  re- 
flLCturn  manufactured  by  the  John  Dunlap 
Co.,  Carnegie,  Pa. 

J. D.— Trade    name    for  porcelain   suspen- 


post 


mfac- 


■  -Va. 


York,    N.    i. 


.  EANDRON,     W.     J 

Manufacturer  of  carbt .   . 

flee,  229  Fulton  St.,  New  York,  N.  Y. 
Branch  office,  634  Wabash  Bldg.,  Pitts- 
burgh  Pa. 

JEANETTE  shade  *  NOVELTY  CO.— 
Jeanette,  Pa,  Manufacturer  of  111" — '—"' 
ing      glassware.        President,      Thoi 


JEANNIN  ELECTRIC  CO.,  THE.— 110 
11th  bt„  Toledo,  Ohio.  Manufacturer  of 
repulsion- in  du< 


Buslni 


,„ jhed   1919.      President,    .. 

general    manager,     C.     H.    Cl< .— - 

president,  H.  W.  Jeannln;  secretary,  M.  C. 

JEFFERSON.— Trade  name  for  pipe 
unions  manufactured  by  the  Jefferson 
Union  Co.,   Lexington,   Mass. 

JEFFERSON  ELECTRIC  MFQ.  CO.- 
(26-430    S.    Green   St.,    Chicago,   111.     Manu- 

cal  specialties.  Business  established  1S16 
President  and  general  manager.  J.  A.  Ben 
nan;  vice-president,  F.  L  Hemsteger;  sec- 
retary and  sales  manager,  A.  R.  Johnson; 
tnasurer,  J.  C.  Daley. 

JEFFERSON  GLASS  CO.,  THE.— Fol 
lansbee,  W.  Vo.  Manufacturer  of  lllurnl- 
natln^  glassware,  portable  lamps,  etc. 
Buali.tes  established  1907.  President  and 
treasurer,  C.  H.  Blumenauer;  vice -presi- 
dent, C.  B.  Roberta;  secretary  and  sales 
manager,  U.  O.  Griffith;  general  manager, 
A.  B.  Megraw.  Main  office  and  factory. 
Follonsbee.  W.  Va.  Branch  office,  5  Wa- 
bash Ave.,  Chicago.  111.  Sales  representa- 
tives, Lighting  Studios,  220  W.  42nd  St.. 
New  York,  N.  Y.;  Frederick  Skelton,  200 
5th  Ave..  New  York,  N.  Y.;  H.  S.  Bokke. 
122  W.  Baltimore  St.,  Baltimore.  Md.;  S.  E. 
Wiede-ner,  6822  Central  St.,  Kansas  City, 
Mo. 

JEFFERSON  UNION  CO — Lexington, 
Mass.-    Manufacturer  of  pipe  unions. 

JEFFERY-DEWITT  INSULATOR  CO.— 
701  Ul  National  Bank  Bldg..  Huntington. 
VY.  Ya.  Manufacturer  of  porcelain  and 
strain  insulators.  Business  established 
laiB.  President,  Dr.  J.  A.  Jeffery;  vice- 
president,  B.  A.  Jeffery ;  secretary  and 
treasurer,  M.  C.  Dewltt;  acting  manager, 
W.  D    A.  Peas  lee. 

JEFFREY  MFQ.  CO.- -Columbus.  Ohio. 
Manufacturer  of  electric  coal  mining  ma- 
chinery, locomotive  a,  elevating,  conveying 
and  crushing  machines.  Business  estab- 
lished 1877.  President,  J.  A,  Jeffrey;  vice- 
presidents,  J.  W.  Jeffrey,  8.  B.  Belden,  R. 
H.  Jeffrey;  secretary  and  treasurer,  C.  W. 
Mille. ;  general  manager,  Robert  H.  Jeffrey; 
sales  manager  (Mining  Dent.),  J.  H. 
Flory;  sales  manager  (Material  Handling 
Dept  I,  J.  G.  Ogden.  Main  office  and  fac- 
tory, 1st  Ave.  &  4th  St..  Columbus.  Ohio. 
Branch  offices,  Brown-Marx  Bldg.,  Bir- 
mingham. Ala.;  186S  McCormick  Bldg.,  Chi- 
cago. 111.;  421  U.  S.  National  Bank  Bldg.. 
Denver,  Colo.;  Western  Indemnity  Bldg., 
Dallas,  Tex.;  Mlddlesboro,  Ky.;  M  4  M 
Bldg.  Milwaukee,  Wis.;  B0  Dey  St..  New 
York,  N.  Y.;  487  Leader-News  Bldg.,  Cleve- 
land. Ohio;  616  Union  National  Bank  Bldg.. 
Bcranton,  Pa,:  1126  Real  Estate  Trust  Bldg., 
Philadelphia.  Pa.f  Farmers  Bank  Bldg., 
PltMburgh.  Pa.;  Marine  Trust  Bldg.,  Buf- 
falo. N.  Y.;  Railway  Exchange  Bldg..  St. 
Louis.  Mo.:  466  Book  Bldg..  Detroit,  Mich.: 
439  Herman  St.,  W.,  Los  Angeles,  Cal.; 
Montreal.  Que.,  Can. 

JEN, 
183  N.  fth"  St.  .Philadelphia,  Pa! 

JENKINS  BROS.— Philadelphia.  Pa.  Man- 
ufacturers   of   valves,    packing    and    rubber 


special  ( led.  Business  established  1861. 
President,  Farnham  Yardley;  vlce-presi- 
Jent,  Frank  T,  Swain;  secretary,  W.  Byron 
Rufe;  treasurer,  A.  Eugene  Brady.  Main 
office,  133  N.  7th  St..  Philadelphia,  Pa. 
Branch  offices,  so  White  St.,  New  York, 
N.  Y. .  521  Atlantic  Ave.,  Boston,  Mass.; 
300  W    Lake  St.,  Chicago.  III. 

JERSEY.— Trade  name  for  motor-driven 
Ice -cream  freezers  manufactured  by  the 
Taylor  Bros.  Churn  &  Mfg.  Co.,  2961  N. 
Market  St..  St.   Louis.  Mo. 

J  ESTER.  COOPER  CO— Houston,  Tex. 
Manutaeturer  of  telegraph  repealers.    A.  T. 

JET  CONDENSER.- A  type  of  condenser 


'   grease    cups 
■nhefmei     Co., 

JEWEL  ELECTRIC  &  MFG.  CO 546  N. 

Broadway,  Chicago.  III.  Manufacturer  of 
electric   dishwashers   and   fountains. 

JEWELL.— Trade  name  for  electrical 
measuring  Instruments  manufactured  by 
the  Jewell  Electrical  Instrument  Co.,  1659 
\\alnut  St.,   Chicago,  III. 

JEWELL.— Trade  name  for  water  filters 


K.  J. 

JEWELL  BELTING  CO.— Hartford.  Conn. 
Minulncturer  of  power  transmission  bett- 
ing. Business  established  1T70.  Main  office 
and  lactory,  Hartford,  Conn.  Branch 
uihces  2837  S.  LaSalle  St.,  Chicago  III.-  2 
K.ctor  St.,   New  York,  N.  Y. 

JEWELL  CHROME,  JEWELL  DIVER, 
JEWELL  KINO  PHILIP.— Trade  names 
for  power  transmission  belting  manufac- 
tured by  the  Jewell  Belting  Co.,  Hartford, 


of    e 


—  rol   devic  __     _ 

lied  1911,._Prealdent.  J.  C.  M.  Lucas; 
iral  manager. 


.   Business  establish 


H.    P.   Luc 

C.  Jewell. 

JEWELL  ELECTRICAL  INSTRUMENT 
CO.— 1650  Walnut  St.,  Chicago,  111.      Monu- 

' -  "     "'     urlng     Instru- 

'08.  President, 
u.  DimpHon;  secretary  ana  treasurer.  R. 
Simpson;  sales  manager,  J.  T.  Keeney. 
Sales  representatives.  B.  B.  Baseler,  1716 
Sansim  St.,  Philadelphia,  Pa.;  H.  C.  Blg- 
lln.  29  Poplar  St..  Atlanta,  Go.;  Electrical 
Specialty  Co.,  326  State  St.,  Detroit,  Mich.; 
C.  B  Fall  Co.  rtailway  Exchange  Bldg., 
St.  Louis,  Mo.;  C.  F.  Henderson.  Call  Bldg.. 
San  1-Tancisco,  Cal.:  Howard  A  Oeeseka. 
Piymouth  Bldg..  Minneapolis,  Minn.:  More 
Electric  Co..  Gas  &  Electric  Bldg..  Denver. 
Colo.;  Nixon-Klmmol  Co..  167  S.  Wall  St., 
Sookai.e.  Wash.;  Verne  W.  Shear  Co.,  1422 
W.  29th  St..  Cleveland.  Akron.  Youngstown, 
Ohio;  Burton  R.  Stare  Co..  326  Yesier  Way. 
Seattle.  Wash.;  O.  E.  Thomas  Co.,  401 
American  Bank  Bldg.,  Los  Angeles.  Cal.: 
Superior  Engineering  Co.,  332  3rd  Ave.. 
Pittsburgh,  Pa.;  J-B  Engineering  Sales  Co., 
Hartfcrd.  Conn.;  Filer- Smith  Machinery 
Co.,  TM  Confederation  Life  Bldg..  Winnipeg. 
Man.,  Can.;  Frank  T.  Groome.  1710  Royal 
Bank  Bldg.,  Toronto,   Ont.,  Can. 

JEWELS,  INSTRUMENT.  —  Electrical 
measuring  Instruments  usually  have  their 
movable  elements  mounted  on  jewel  bear- 
ings. The  sapphire  is  the  Jewel  mostly 
used  for  this  purpose.     See  Bearings.  Jewel. 

JEWELS,     SPECTACULAR     LIGHTING. 

—These  jewels  are  highly  polished  cut 
tflass  and  cut  Into  many  prismatic  forms. 
When  they  are  studded  in  walls,  plates, 
etc..  they  are  sometimes  given  a  paste 
backing  to  Increase  the  reflection  from 
their  faces.  They  are  used  In  special  ex- 
terior lighting  of  towers  and  buildings, 
spectacular  lighting  In  expositions,  amuse- 
ment parks,  municipal  festivals  nnd  similar 
occasions.  When  high -Intensity  beams  of 
colored  or  clear  light  are  played  upon  them 
the  glitter  of  the  light  from  their  pol- 
ished faces  and  the  prismatic  color  effects 
produced  by  thel-  cutting  gives  a  pleasing 
spectacular  effect. 

Manufacturers: 

Prylbil  Machine  Co.,  P..  512-524  W.  41st 
St..    New    York.    N.     Y.      "Crescent," 

Wallace  '&.  Co..  J.  D.,  1401-17  Jackson 
Blvd.,   Chicago.  HI. 
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— See   Cranes 


JIB    CRANES,    ELECTRIC. 
electric,   miscellaneous. 

JIFFY. — Trade  name  for  current  tap  and 
twin  socket  manufactured  by  the  Ealer 
Electric  Mfg,  Co..  Delphi  A  Western  Ave*.. 
Marion,  lnd. 

'JIFFY.— Trade  name  for  adjustable  cut- 
ten,  loom  clamps  and  other  labor-saving 
devices  distributed  by  Paul  W.  Koch  A 
Co..  19  S.  Wells  St..  Chicago.  III. 

JIFFY. — Trade  name  for  box  and  cabinet 
cutter  manufactured  by  the  Universal  Tool 
*  Appliance  Co..  ITS  Broadway.  Milwau- 
kee. Wis.  (Exclusive  distributor,  Paul  W. 
Koch  A  Co.,  19  S.  Wells  St.,  Chicago.  111.) 

JIFFY. — Trade  name  for  porcelain  knobs 
manufactured  by  the  Trenton  Porcelain 
Co.,   80S   E.    State  St.,   Trenton.   N.   J. 

JIFFY.— Trade  name  for  bowl  hangers 
manufactured  by  the  J.  H.  White  Mfg.  Co.. 
Ill  N.  3rd  St..  Brooklyn,   N.  Y. 

J-M.— Trade  name  for  Are  extinguishers, 
etc..  manufactured  by  Johns-Manvllle,  Inc.. 
Madison  Ave.  A  list  St..  New  York,  N.  Y. 

JOBBERS,  ELECTRICAL.— See  Jobbing 
and  Jobbers  of  electrical  supplies. 

JOBBING  AND  JOBBERS  OF  ELEC- 
TRICAL SUPPLIES.— The  electrical  sup- 
Ely  Jobber,  like  any  other  kind  of  Jobber. 
I  an  outgrowth  of  an  economic  condition 
through  which  It  has  been  proved  that  cer- 
tain manufacturers  desiring  national  dis- 
tribution of  their  products  cannot  attain 
such  at  as  low  a  sales  cost  as  a  selected 
group  of  wholesale  die.— '__ 
tensively  "cover"  comparatively  small 
areas;  nor  can  they  maintain  a  sales  force 
large  enough  to  cover  a  territory  equiva- 
lent to  that  reached  by  their  Jobbers  at  at 
reasonable  an  expense,  nor  assume  tht 
multitude  of  credit  risks,  nor  carry  ovei 
to  the  retail  dealer  that  intimate,  personal 
touch  possible  to  be  obtained  by  the  Jobber. 
'     "     '    truths    having 


organisations,  but  report  to  and  handle  the 
same  lines  as  the  parent  house.  The 
largest  such  Jobber  has  15  branch  houses, 
at  least  one  of  which  is  In  nearly  every 
state  in  the  union. 

It  has  been  estimated  that  the  electrical 
Jobber,  figuring  on  normal  years,  doubles 
his  business  every  five  years,  thus  making 
the  average  yearly  Increase  £0%.  though 
during  the  two  years  of  the  World  War 
some  Jobbers  doubled  their  business. 

There  are  no  authentic  figures,  showing 
the  capital  Investment  In  the  electrical  sup- 
ply Jobbing  field,  but  a  sane  estimate 
would  place  tt  at  176,000,000  or  a  trifle  less. 

In  1897  the  first  electrical  supply  Jobbers' 


ception  of  the  industry,  though  It  Wat 
until  some  years  later  when  electrical 

paratus  Was  more  fully  developed,  cut 

generated  cheaply  and  the  public  became 
imbued  with  the  advantages  of  the  uses  of 
electricity,  that  his  business  began  to  ac 
quire  its  present  rate  of  rapid  growth. 

Since,  In  most  Instances,  the  Jobber  cai 
distribute  electrical  wares  and  auppliei 
through  the  dealer  to  the  public  at  a  lowe 
cost  than  the  manufacturer  direct.  It  nat 
urally  follows  that  the  Jobber  Is  an  eco 
nomlc  necessity,  for  nearly  every,  human 
being  wants  or  needs  to  buy  at  as  low  e 
price  as  possible.  Thus  has  wide,  econom- 
ical and  satisfactory  distribution  of  elec- 
trical supplies  been  attained  and  the 
Justification  of  the  Jobbing  business  estab' 
llshed. 

Development  and  Status.  Electrical  sup- 
ply  Jobbing  (or  wholesaler  distribution)  II 
a  business  a  little  over  10  years  old,  the 
Inception  of  this  branch  of  the  Industry 
dating  back  to  the  year  1880  when  the  l. 
Q.  TLUotson  Co.  started  In  business  In  New 
York  City  Jobbing  telegraph  and  telephone 
supplies  and  Instruments;  while  the  Elec- 
trical Supply  Co.  of  Chicago,  operated  by 
F.  B.  Terry,  marks  the  introduction  of  the 
electrical  Jobber  in  the  west. 

From  1880  to  189B  a  number  of  electrical 
Jobbing  houses  started  and  then  failed, 
some  of  which  though  still  survive.  Sta- 
tistics seem  to  Indicate,  however,  that  the 
Srogress  of  the  electrical  supply  Jobbing 
eld  gained  greater  momentum  between 
1SSB  and  1900,  during  Which  period  a  large 
share  of  the  Jobbing  institutions,  operat- 
ing today,  were  started. 

Since  the  Inauguration  of  this  branch  of 
the    Industry,    upwards    of    BOO    electrical 

pf  a  Jobber  or  wholesaler  have 
conn  mui  existence,  while  there  are  ap- 
proximately SO0  hardware  Jobbers  operat- 
ing electrical  departments.  Many  drug, 
mill  and  mine  supply  Jobbers  also  operate 
electrical  departments. 

It  has  been  estimated  that  in  the  year 
DM  the  aggregate  business  of  the  electrical 
Jobbers  in  the  United  States  amounted  to 
between  1400,000,000  and  1425,000,000,  mak- 
ing the  average  business  done  by  the  Job- 
ber between  1800,000  and  1850.000,  though 
some  of  ths  larger,  electrical  Jobbers  (ex- 
truding the  Western  Electric  Co.)  do  a 
business  Of  between  110, 000,000  and  116, 
000,000  a  year.  Hardware  Jobbers,  to. 
have  been  coming  to  the  fore  of  late,  som 
having  done  an  electrical  supply  business 
Of    from    11.000.000    to    12, 000. 000    per    year. 

Between  SO  and  36  Jobbers  throughout  the 
country  operate  branch  houses.  In  most 
cases  these  branches  function  as  separate 


Supply  Jobbers  Association  was  organised) 
several  such  associations  were  attempted 
without  much  success.  Franklin  Over- 
bagh  of  Chicago,  was  secretary  of  the 
first  and  subsequent  organisations  and  has 
remained  secretary  to  the  presenL  (See 
Electrical    Supply   Jobbers'    Association.) 

Electrical  supply  Jobbers  are  also  formed 
Into  various  other  manufacturers'  and  ter- 
ritorial organisations.  For  instance :  dis- 
tributors ol  the  Westlnghouse  Electric  A 
Ittfg.  Co.  have  formed  sn  organization 
known  as  the  Westlnghouse  Agent-Jobbers 
Association,  and  distributors  of  the  Gen- 
eral Electric  Co.  are  banded  together  In 
the  Ueneral  Electric  Distributors'  Club. 
Typical  territorial  organisations  are  the 
wssouri  River  Club,  the  Lake  Erie  Job- 
oers'  Club  and  the  Dixie  Jobbers'  Club, 
vtnlch  consist  of  Jobbers  In  the  geograph- 
ical locations  that  the  names  imply.  These 
lutier  organisations  usually  meet  quar- 
terly at  the  various  large  Jobbing  oenters. 

There  are  upwards  of  Rioo  Jabbers'  sales- 
men engaged  In  the  selling  of  electrical 
supplies,    this    Including    only    the    purely 

In    rural    districts  the    electrical    con- 

tractors    and    dealers  are    visited    by    the 

jobbers'  salesmen  on  an  average   of 

every     four    weeks.  ~ 


<   their    i 


about 


the 


functions   c 


city  make  eight  . 

as  those  operating  outside  of  the  large 
cities  make  an  average  of  from  five  to 
eight  calls  daily.  The  total  average  coat 
of  making  such  calls  fluctuates  between 
f.t.00  and   18.60  each. 

The  electrical  Jobber's  line  comprises 
about  60S0  different  items,  ranging  from 
a  lamp  socket  to  large  mojiors,  other  simi- 
lar power  apparatus,  beating  and  labor- 
saving  devices,  etc  During  the  last  flvf 
years  his  line  has  broadened  perceptibly 
until  now  almost  any  conceivable  electrical 
device  may  be  obtained  through  him. 

During  the  past  year  an  Innovation  m 
the  distribution  of  electrical  specialties  has 
come  into  being  by  the  Inauguration  of 
several  "electrical  specialty  Jobbers-" 
There  are  now  three  on  record,  namely: 
Commercial  Electrical  Supply  Co.,  Detroit, 
Mich.,  MIlner-Flower  Electric  Co.,  Buffalo, 
N.  Y..  and  the  Kimball  Electric  Co.,  New 
York  City.  Tola  Is  still  considered  some- 
what of  an  experiment,  but  those  engaged 
In  this  enterprise  have  reported  satisfac- 
tory results. 

Jobbers  In  the  past  year  have  been  com- 
ing to  the  fore  with  much  good-will  and 
other  forms  of  advertising.  Amounts 
known  to  have  been  spent  range  between 
125,000  and  176,000  per  year.  The  amount 
of  Jobber  advertising  is  rapidly  Increasing 
and  Its  effects  have  already  been  ma- 
terially noticed.  _ 

The  field  covered  by  the  electrical  sup- 
ply Jobber  consists  principally  of  electrical 
contractors  and  dealers,  central  stations, 
Industrial  plants  and  telephone  companies. 
Hardware,  drug  and  department  stores, 
handling     electrical     supplies^    PUbllc.and 


Many  wholesalers  still  operate  retail 
stores,  though  this  practice  Is  fast  being 
discontinued.  About  65%  of  the  Jobbers 
still  maintain  retail  stores. 

A  stock  turnover  of  four  or  five  times 
per  year  Is  what  the  average  Jobber 
Joys  at  the  present  time.  One  Jobber  In 
the  first  six  months  of  1820  reported  a 
stock  turnover  at  the  rate  of  US  times 
a  year,  but  this  Is  exceptional  and  In 
eludes  mainly  specialties. 

The  official  organ  or  publication  catering 
to  the  electrical  supply  Jobber  Is  "Thi 
Jobber's  Salesman."  which,  as  Its  nam. 
Implies,  Is  directed  principally  toward  the 
salesmen  themselves. 

Ml 


JOHNS-MAN  VI LLE,  INC.— New  York. 
N.  Y.  Manufacturer  of  electrical  insulat- 
ing materials,  cutout  bases,  fuses,  fiber 
conduit,  meter  protective  devices,  tapes, 
etc.  President  and  treasurer.  T.  F.  Man- 
vllle;  vice-president,  W.  R.  Selgle:  vice- 
president  and  secretary,  H.  E.  Manvllle. 
Main  office,  Madison  Ave.  &  list  St.,  New 
York,  N.  Y.  Branch  ofilces,  Akron.  Ohio; 
Albany.  N.  Y.;  Atlanta,  Qa.;  Baltimore. 
Md. ;  Birmingham.  Ala. ;  Boston.  Mass. ; 
Buffalo,  N.  Y,;  Canton,  Ohio:  Chicago, 
111.;  Clnolnnatl,  Ohio;  Cleveland,  Ohio; 
Columbus,  Ohio;  Dallas.  Tex.;  Dayton, 
Ohio;  Denver.  Colo.;  Des  Moines.  Iowa; 
Detroit,  Mich.;  Duluth,  Minn.:  El  Paso, 
Tex.;  Grand  Baplds,  Mich.;  Great  Falls, 
Mont.;  Houghton,  Mich. ;  Houston,  Tex.  1 
Indianapolis,  lnd.;  Kansas  City,  Mo.:  Los 
Angeles,  Cai.;  Louisville,  Ky.:  Memphis, 
Tenn. :  Milwaukee,  Wis.;  Minneapolis, 
Minn.;  Nashville,  Tenn.;  Newark.  N.  J.; 
New  Orleans,  La.:  Omaha.  Neb,:  Pitts- 
burgh, Pa. :  Philadelphia.  Pa.;  Portland, 
Ore.;  Rochester,  N.  Y.;  Sacramento,  Cai.; 
Saginaw,  Mich.:  St.  Louis,  Mo.;  St.  Paul. 
Minn.;  Salt  Lake  City.  Utah;  San  Diego. 
Cai.;  San  Francisco,  Cai.:  Seattle,  Wash,; 
Stockton,  Cai.;  Syracuse,  Cai.;  Tacoma. 
Wash.:  Toledo,  Ohio;  Tulsa,  Ofcla.;  Wash- 
ington, D.  O.j  Wllkes-Barre,  Pa.;  Youngs- 
town,  Ohio.  Factories,  Lockport,  Manvllle, 
Milwaukee,  Nashua.  New  Rochelle,  New 
York,  N.  Y.;  Rlverdale,  West  Milwaukee, 
San  Francisco.  Mines,  Asbestos,  Que.; 
Crystotile,   Arls. 

JOHNS- PRATT.— Trade  name  for  mold- 
ed insulation  manufactured  by  the  Johns- 
Pratt  Co.,  565  Capitol  Ave.,  Hartford,  Conn. 
JOHNS-PRATT  CO.,  THE.— 656  Capitol 
Ave.,  Hartford,  Conn.  Manufacturer  of 
meter  protective  equipment,  fuses,  molded 
insulation  snd  other  electrical  specialties. 
Business  established  1586.  Secretary  and 
treasurer,  Robert  C.  BuelL  Exclusive  dis- 
tributor. The  H.  W.  Johns -Manvllle  Co,  of 
New  York,  Madison  Ave.  ft  list  St.,  New 
York,   N.   Y. 

JOHN6EN  A  CO.,  ARTHUR,— ISO!  Ful- 
lerton  Ave.,  Chicago.  LU.  Manufacturer  of 
fixture  fittings.     Sole   owner,   Arthur  John- 

JOHNSON.— Trade  name  for  valves  for 
hydraulic  work  manufactured  by  the  Wil- 
liam Cramp  A  Sons  Ship  A  Engine  Build- 
ing Co.,  I.  P.  Morris  Dept.,  Richmond  & 
Morris    Sts.,    Philadelphia,    Pa. 

JOHNSON.— Trade  name  for  air-break 
switches  manufactured  by  the  Electro 
Service   Co..   Marietta,   Ga. 

friction 

__    by   the 

Carlyie  Johnson  Machine  Co.,  52  Main 
St.,   Manchester,   Conn. 

JOHNSON.— Trade  name  for  oil  filters 
manufactured  by  the  John  Johnson  Co., 
87th  St.  A  Snd  Ave..   Brooklyn.  N.  Y. 

JOH  NSON.— Trade     name     for     electric 
washing    machines    manufactured    by    the 
Electric   Washer  Co.,  Emeryville, 


JOHNSON.— Trade  name,  for  motors 
manufactured  by  the  Phonograph  Motors 
Corp..    Ill    N.    Crawford    Ave.,    Chicago, 


o..  3rd  St.  A  Central  Ave.,  Los  Angeles, 
■Jai.     • 

JOHNSON  AUTOMATIC  SEALER  CO., 
LTD.— Battle  Creek.  Mich.  Manufacturer 
of  motor-driven  packaging  and  wax  wrap- 
ping machines. 

JOHNSON  CO.,  JOHN.— 37th  St.  A  2nd 
Ave.,  Brooklyn.  N.  Y.  Manufacturer  of 
oil  filters.  Business  established  1B7S. 
President,  treasurer  and  general  manager, 
John  Johnson:  sales  manager,  J.  Homer 
Stoser. 

JOHNSON  ELECTRIC  WASHER  CO.— 
Emeryville,  Cai.  Manufacturer  of  electric 
washing  machines.  Business  established 
1911.  President  and  general  manager.  C. 
p.  Johnson:  vice-president,  D.  E.  Coakley: 
secretary,  J.  H.  Kraus;  treasurer,  E.  M. 
Johnson. 

JOHNSON  FAN  A  BLOWER  CO.— 115 
S.  Clinton  St.,  Chicago,  111,  Manufacturer 
of  ventilating  fans  and  blowers.  Pres- 
ident and  general  manager,  A.  J.  John- 
son;    secretary    and    treasurer,    John     C. 

JOHNSON  FARE  BOX  CO.— 4619  Ha 
venswood  Ave.,  Chicago.  Hi.  Manufacturer 


of  street  ear  fare  1 


oogk 


E  M  F  ELECTRICAL  YEAR  BOOK 


JOHNSON,   GEORGE   F 826  Black  Ave., 

Springfield.    111.      Manufacturer    of    static 
radio    condensers. 

JOHNSON  LUMBER  CO.,  A.  C. — 
BemidJI,  Minn.  Manufacturer  and  pro- 
ducer of  Insulating  lumber  and  poles.  Busi- 
ness established  1915.  President.  A.  G. 
Johnson;  vice-president,  Thomas  S.  Ervln; 
secretary,    H.    L.    Huffman. 

JOHNSON  MACHINE  CO.,  THE  CAR- 
LYLE.— 62  Main  St.,  Manchester,  Conn. 
Manufacturer  of  gasoline  engines,  fric- 
tion clutches,  gears,  etc.  Business  estab- 
lished 1901.  President,  John  Stambaugh: 
vice-president.  Ft.  C.  Steese:  secretary, 
treasurer  and  general  manager,  S.  H. 
Simon;   sales  manager,   W.   I.   Keith. 

JOHSON  TIN  FOIL  *  METAL  CO.— 
6030  S.  Broadway,  St.  Louis.  Mo.  Man- 
ufacturer of  tinfoil  for  electrical 
John   L.   Boyle,    sales   manager. 

JOHNSTONE.— Trade  name  for  blow- 
off  valves  manufactured  by  the  Crosby 
Steam    Qage    A    Valve    CO..    Boston,    Mass. 

JOINT. — A  Junction  by  which  any  two 
ports  ore  united  or.  specifically,  the  point 
at  which  the  Junction  la  mode.  Electrical 
Joints  should  have  mechanical  strength  and 
good  conductivity.  Joints  In  conductors 
are  usually  soldered  to  Improve  their 
conductivity,  or  they  are  provided  with 
special  connectors  giving  the  equivalent  of 
a   soldered  Joint. 


from    power 


often    carries    stray 

circuits.  Sometimes  uonmng  can  not  re- 
move all  of  it.  Then  an  insulating  Joint  la 
put  In  to  break  up  the  current  or  keep  It 
where  tt  will  do  the  least  harm.  The  lead 
sheath  Is  broken,  but  the  moisture  pre- 
vented from  entering  the  core  by  suitable 
non metallic   substances. 

JOINT  RESISTANCE,  RELUCTANCE, 
CONDUCTANCE,  ETC.— The  resulting  re- 
sistance when  several  separate  resistances 
are  connected  in  parallel  is  called  the  Joint 
resistance  of  the  combination.  The  same 
term  Is  applied  to  combinations  of  admit- 
tances, reluctances,  conductances,  capaci- 
tances, etc.,  giving  Joint  admittance.  Joint 
reluctance,  joint  conductance.  Joint  capaci- 
tance, respectively. 

JOINTLES8  FIRE  BRICK  CO.— 1130 
Clay  St.,  Chicago,  111.  Manufacturer  of  fire 
brick. 

JOINTS.  CABLE,  SPLICING.— There  are 
several  forms  of  cable -splicing  Joints  for 
single  and  multiple -conductor  and  concen- 
tric cables.  With  one  form  the  two  stranded 
ends  of  the  cables  to  be  Joined  are 
meshed  like  the  bristles  of  two  brushes. 
and  the  connector  In  the  farm  of  a  split 
ring  Is  slipped  over  this  Junction.  By  ham- 
mering the  Joint  In  a  splicing  tool  the 
strands  ore  forced  together  and  the  con- 
nector Is  wrapped  around  the  Joint  until 
It  forms  a  tight-fitting  sleeve  which  gives 
good  contact.  Other  forms  have  a  split 
compression  sleeve  which  is  driven  to- 
gether by  clamping  members  forced  on 
from  both  ends,  or  a  sleeve  In  which  the 
pressure  Is  applied  by  wedges.  There  are 
also  Joints  specially  arranged  to  provide  as 
high  a  degree,  of  Insulation  at  the  splice  as 
anywhere  else  along  the  cable;  some  of 
these  Include  special  barriers  between,  or 
Insulating  cells  around,  the  conductors.  The 
paper  sleeves  used  for  Insulating  the  con- 
ductors of  telephone  and  telegraph  cables 
are  listed  under  Sleeves,  paper,  for  cable 
conductors.  For  the  outer  lead  sleeves  see 
Sleeves,  cable  splicing,  lead.  The  general 
process  of  Jointing  la  described  under  Cable 
Jointing. 
Manufacturers: 
American  Mine  Door  Co.,   The,   Canton, 

Ohio. 
Hlckey  A  Schneider,  Inc.,   434-43   E.  Jer- 
sey St.,  Elisabeth.  N.  J.   "H.  A  S." 
Matthews   A    Brother,    Inc..    W.    N..    2913 
Boston    Ave.,    St.    Loutu.    Mo.    "Mat- 
thew*," 
METROPOLITAN  ELECTRICAL,  PROD- 
UCTS CO.,  1260  Atlantic  Ave.,  Brook- 
lyn,  N.  Y. 
Mica  Insulator  Co..   68  Church  St.,   New 

York,  N.  T.   "Condueell." 
Mica    Insulator    Co.,    VIctorlavllle,    Que.. 

WESTING-HOUSE    ELECTRIC    A    MFQ. 

CO.,  East  Pittsburgh.  I'a.    (See  display 

adv.  pages  1396-1402.' 
JOINTS,    FIBER   CONDUIT.— See  Bend*, 
elbows  and  other  fittings,  fiber  conduit. 


JOINTS,  FIXTURE  INSIJLATI  NO.— All 
combination  gas  and  electric  fixtures,  also 
straight  electric  fixtures  attached  to  metal 
ceilings  or  walls  containing  metal  lath,  and 
ungrounded  electric  fixtures  must  be  effec- 
tively Insulated  from  the  gas  piping  and 
metal  ceilings,  etc.  This  is  done  by  insert- 
ing a  small  coupling,  called  an  Insulating 
Joint,  between  the  fixture  and  the  piping 
or  metal  work  to  which  It  is  attached. 
This  Joint  may  e 

Manufacturers: 

Befit  Electric  Corp.,  476  Broadway,  New 
York.  N.  Y. 

MACALLEN  CO.,  THE,  16  Macallen  St., 
Boston.  Mass. 

JOINTS,  MISCELLANEOUS,  INSULAT- 
ING.—Besides  the  insulating  Joints  sepa- 
rately listed  there  are  several  types  de- 
signed for  special  uses,  such  Joints  as 
Insulated  ball  and  socket  fixture  Joints,  and 
Insulated  couplings  for  small  rods  and  pipe. 


JOINTS,  RAIL.— The  name  applied  to  the 
fastening  used  for  holding  in  proper  posi- 
tion the  abutting  ends  of  two  adjoining 
rails.  There  are  a  great  variety  of  such 
Joints,  but  they  usually  fall  under  two  gen- 
eral heads,  welded  Joints  and  mechanical 
Joints.  Welded  Joints  unite  the  two  ends 
into  one  homogeneous  plfcce  by  means  of 
Intense  heat  usually  applied  through  molten 
metal  or  by  means  of  the  electric  current. 
(See  Welding,  rail.)  Mechanical  Joints 
usually  hold  the  rail  in  place  by  means  of 
plates  at  the  sides  or  under  the  base  of  the 
rail,  frequently  both,  such  plates  being 
fastened  together  or  to  the  rait  by  means 
of  some  combination  of  bolts,  rivets  or 
wedges.  There  are  a  large  number  of  pat- 
„„.,ui  i ai*,!.  nr.  the  market  for  each  Of 
:ular  advantage  la  claimed. 


vh  Ich  sc 

Manufacturers: 

Atlas  Railway  Supply  Co.,  1626  Manhattan 
Bldg..  Chicago,  111.     -Atlas." 

Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh. Pa. 

Indianapolis  Switch  ft  Frog  Co.,  Spring- 
field,   Ohio.      "Apex."    "Simplex." 

METROPOLITAN  EI.ECTHIC  MFG.  CO., 
East  Ave.  ft  14th  St.,  Long  Island 
City,   N.  Y. 

Q  ft  C  Con  The,  90  West  St.,  New  York, 
N.    Y.      "Q  A   C." 

Rail  Joint  Co.,  The,  61  Broadway,  New 
York,  N.  Y. 

Track  Specialties  Co.,  Inc.,  29  Broadway. 


quently  necessary  to  Insulate  adjoining 
tlons  of  rail,  especially  in  block  signaling 
systems.  For  this  purpose  Instead  of  us- 
ing an  ordinary  rail  joint,  a  special  in- 
sulated Joint  Is  employed.  Such  Joints  are 
of  several  patented  designs,  in  several 
cases  making  use  of  fiber  sheets  or  plates 
between  the  fish  plates  and  the  rails      ~ 

keep  the  ends  of   the  abutting  rails  

coming  Into  electrical  contact  fiber  plates 
approximately  the  same  section  as  the  rail 
arc  Introduced.  The  bolts  are  also  Insu- 
lated by  being  surrounded  by  Insulating 
bushings.  In  some  cases  specially  treated 
wood  has  been  used  instead  of  fiber. 

Manufacturers: 

Rail   Joint    Co.,    The,    81   Broadway,    New 
York,    N.   Y. 

JOINTS,  WIRE,  SELF-WELDI* 
These  are  sleeves  into  which  the  wiret 
Inserted  and  twisted.  After  twisting 
sleeve  fits  very  tightly  on  the  wires 
forms  a  Joint  very  similar  to  a  sold 
Joint.  The  sleeve  Is  made  up  of  two 
allel  tubes  Joined    together  so  ns  to  r 

a  cross-section   of  figure  8  shape,   the    

Joining  the  tubes  being  only  partially 
closed.  Twisting  closes  this  Joint  and 
holds  the  sleeve  very  snugly  over  the 
wires.  They  are  sometimes  called  self- 
soldering  wire  Joints. 

Manufacturers: 

Barnard  ft  Co.,  B.  S.,  31  Union  Sq„  New 
York,  N.  Y. 

Cook   Electric  Co.,    BO0-10  W.  Van  Buren 
St..  Chicago,   111.     "Cook." 

JOIST    BORING    MACHINES.— See    Bor- 
ing machines  or  devices,  celling.  Joist  anc 


JOKERS,  FIRE-ALARM  SYSTEM.- 
Combination  relays  used  In  conjunction 
With  large  fire-alarm  systems  to  operate 
both  registers  and  sounders  In  the  trans- 
mission of  fire-alarm  signals.  The  Instru- 
ment operates  In  connection  with  a  time 
and  station-recording  device  and  a  gong 
sounder  so  that  not  only  Is  the  alarm  sig- 
nal given  but  a  record  taken  giving  the 
exact  time  of  the  call  and  the  station  or 
box  from  which  the  call  came. 

Qamewell  Fire  Alarm  Telegraph  Co.,  The, 
Newton  Upper  Falls.  Moss. 

JONES.— Trade  name  for  gear  speed  re- 
ducers manufactured  by  the  W.  A.  Jonas 
Foundry  A  Machine  Co.,  4401  W.  Roosevelt 
Rd..  Chicago,  111. 

JONES. — Trade  name  for  oil  engines 
manufactured  by  the  Jones  Oil  Engine 
Corp.,  806-17  Free  St..  Syracuse,  N.  Y. 

JONES.— Trade  name  for  wood  vehicle 
wheels  manufactured  by  Phlneas  Jones  ft 
Co.,   Inc.   Newark.   N.  J. 

JONES  A  CO.,  INC.,  PHINEAS.— New- 
ark, N.  J.  Manufacturer  of  wood  wheels 
for  vehicles.     Business  established  1S6G. 

JONES  A  MOORE  ELECTRIC  CO.,  LTD. 
— 296  Adelaide  St.,  West.  Toronto,  Ont.. 
Can.  Manufacturer  of  motors,  generators. 
etc.  President.  J.  W.  Jones;  vice-president 
and  general  manager,  F.  B.  Moore. 

JONES  CO.,  A.  E.— SIS  W.  Diamond  St., 
N.  S.,  Pittsburgh,  Pa.  Manufacturer  of 
electric   signs. 

JONES  FOUNDRY  A  MACHINE  CO.— 
4401  W.  Roosevelt  Rd.,  Chicago,  111.  Man- 
ufacturer of  friction  clutches,  gears,  and 
other  power  transmission  appliances. 
President.  W.  A.  Jones;  vice-president, 
W.  Q.  Jones;  secretary  and  treasurer, 
T.  A.  Jones. 

JONES-MOTROLA,  INC.— New  York, 
N.  Y.  Manufacturer  of  electric  phono- 
graph motors,  tachometers,  odometers, 
etc.  Business  established  1916.  President 
J.  W.  Jones;  secretary  and  general  man- 
ager. C.  E.  Kees;  treasurer,  Robert  Graves. 
Main  office  and  factory,  29  W.  36th  St., 
New  York,  N.  Y.  Branch  offices,  67  E. 
Jackson  Blvd..  Chicago.   111.;   316   S.   Broad - 


,   Los  i 


,  Cal. 


JONES      OIL      ENGINE      C     

ftise  St.,  Syracuse,  N.  Y.  Manufacturer  of 
ill  engines.  President.  N.  Howard  Woof: 
rice-president.    W.     R.     Swarti;    secretary, 
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JORDAN  BROS.,  INC.— 74  Beekman  St.. 
New  York.  N.  Y.  Manufacturer  of  com- 
mutator truing  devices. 

JOSLYN  MFO,  A  SUPPLY  CO.— Chi- 
cago. 111.  Manufacturer  of  pote-llne  con- 
struction material.  Business  established 
1902.  President,  M.  L.  Joslyn;  vice-presi- 
dent, B.  S.  Handwork;  secretary  and  treas- 
urer, A.  G.  Jarmln;  sales  manager,  K.  C. 
Boozer.  Main  office,  133  W.  Washington 
St..  Chicago,  III.  Factories,  Chicago.  III.: 
Macomb.  III. ;  Centralia.  Wash. ;  McCor- 
mlck,  Wash.;  Hattiesburg,  Miss.  Branch 
offices  and  warehouses,  Kansas  City.  Mo.; 
St.  Paul.  Minn.;  New  York.  N.  Y.;  New 
Orleans.  La.:  Los  Angeles,  Cal.;  San  Fran- 
cisco. Cal.;  Seattle,  Wash. 

JOST. — Trade  name  for  horn  switch  man- 
ufactured by  Frank  W.  Morse,  391  Con- 
gress St.,  Boston,  Mass. 
-  JOULE.— If  the  dyne-seven,  which  Is 
10'  dynes,  Is  taken  as  the  unit  of  force, 
then  the  Joule  may  be  defined  as  the  work 
done  by  a  dyne -seven  moving  or  acting 
through  a  dlntance  of  one  centimeter.  A 
more  common  definition  is  that  a  Joule 
equals  10'  ergs.  In  an  electric  circuit  a 
Joule  Is  the  work  done  by  a  coulomb  (or 
unit  quantity)  of  electricity  acting  against 
a  volt  (or  unit  potential) :  the  joule  Is 
sometimes  called  the  volt- coulomb  and 
equals  one  watt- second. 

JOULE.  JAMES  PRESCOTT.— An  Eng- 
lish physicist,  born  In  1818.  died  1889.  He 
was  the  first  to  ascertain  the  mechanical 
equivalent  of  heat,  devoting  Dearly  40 
years  of  his  life  to  Its  determination.  He 
made  many  Important  researches  In  the 
fields  of  electricity  and  thermodynamics, 
and  staled  a  law.  which  has  been  named 
after  him.  for  determining  the  relation  b 


.    1S4T   he    also    stated    the   1 
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JOULE'S  LAW.— A  law  stated  by  Joule 
relating  to  the  power  loss  in  conductors 
containing  ohmlo  resistance  only  end  no 
counter  electromotive  forces.  This  IB 
stated  symbolically  as  follows:  P=PR  or 
p=E*g,  where  P= power  loss  In  watte; 
I=current  in  amperes;  R^reaistance  In 
ohms;  E=voltnge  drop=Dt;  g=conduetance 
In  mhos=l/R.  Also  see  Power  loss  in 
conductors. 


JOURNAL  BOX.— The  Journal  box,  also 
called  bearing  sleeve,  is  the  bushing-,  sleeve, 
box  or  shell  within  which  the  shaft  ro- 
tates. The  term  Journal  box  is  more  par- 
ticularly applied  to  the  box  In  which  the 
Journal  of  a  car-truck  axle  is  housed.  See 
Boxes.  Journal. 

JOURNALS,  ELECTRICAL.— There  are 
quite  a  number  of  technical  and  trade 
journals  covering  various  branches  of  the 
electrical  industry.  A  complete  list  of 
American  and  Canadian  electrical  Journals 
having  a  national  or  International  circula- 
tion  Is  given  under  Periodicals,   electrical. 

JOVE. —Trade  name  for  dry  batteries, 
radio  detectors,  telegraph  keys  and  fire 
alarm  boxes  manufactured  by  J.  H.  Bun- 
nell ft  Co..  32  Park  Place.  New  York,  N.  T. 

JOVE, — Trade  name  for  show  window  re- 
flectors manufactured  by  the  National  X- 
Ray  Reflector  Co..  235  W.  Jackson  Blvd.. 
Chicago,   III. 

JOVIAN  ORDER.— A  fraternal  organiza- 
tion of  men  connected  with  the  electrical 
Industry.  The  original  name  was  Son-  -* 
Jove.  The  order  has  recently  been  1 
aunlzed.  Its  presiding  officer  Is  called 
Jupiter  and  the  secretary  is  called  Mer- 
cury. The  officers  for  1921  are:  Arthur  .1. 
Bins,  Houston,  Tex..  Jupiter;  EH  C.  Ben- 
nett, Syndicate  Trust  Bldg.,  St.  Louis,  Mo., 
Mercury. 

JOYCE— Trade    name    for    all    kinds    of 
Jacks    made    by    the    Joyce-  Crldland    C< 
Linden  Ave.,   Dayton,   Ohio. 

JOYCE >CRIDLAND  CO.,  THE.— Dayton, 
Ohio-  Manufacturer  of  all  kinds  of  Jacks. 
Business  established  1S73.  President  and 
treasurer.  W.  P.  Blppus;  vice-president, 
J.  M.  Sweltxer;  secretary,  H.  W.  Pearce; 
sales  manager,  Harry  Brock.  Main  office, 
Linden  Ave..  Dayton,  Ohio.  Branch  office, 
Grand  Central  Palace.  New  York.  N.  Y. 
Soles  representatives,  Crerar-Adams  &  Co., 
259  E.  Erie  St.,  Chicago,  III.;  F.  E.  Palmer 
Supply  Co.,  St.  Loula.  Mo.;  Llpplncott-Beall 
&   Co.,    Los   Angeles.    Cal..    San    Francisco, 

Cal. 

J-P  BAKELITE.  — Trade  name  for 
molded  insulation  manufactured  by  th« 
Johns-Pratt  Co.,  555  Capitol  Ave.,  Hart' 
ford.  Conn. 


J.p      CON  DENBITE.— Trade      name      for 

molded     Insulation1    manufactured    by     the 
Johns-Pratt    Co..    565    Capitol    Ave.,    Hart- 

JUOO  CO.,  H.  L-— 87  Chambers  St.,  New 
York,  N.  Y.     Manufacturer  of  bridle  rings. 

JUDD  LAUNDRY  MACHINE  CO.— 12s  S. 
Michigan  Ave..  Chicago,  111.  Manufacturer 
of  electric  washing  machines.  Business  es- 
tablished 1910.  President,  treasurer  and 
general  manager,  Alfred  L.  Liodsey;  vice- 
president,  Clarence  Bridge ;  secretary, 
James  B.  Gascolgne. 

JUDSON  GOVERNOR  CO.,  THE.— Roch- 
ester, N.  Y.  Manufacturer  of  engine  gov- 
ernors. President,  Junius  R.  Judson;  vice- 
president  and  general  manager.  Frank  X. 
Culllnan;  secretary  and  treasurer,  John  D. 
Hall. 

JUICE    EXTRACTORS.— See    Extractors. 

JUMBO.— Trade  name  for  hydrometer 
syringes  manufactured  by  E.  Edelmann  ft 
Co.,  2818-58  N.  Crawford  Ave.,  Chicago.  III. 

JUMBO.— Trade  name  for  lamp  lowering 
pulleya  manufactured  by  the  Westlnghonse 
Electric  ft  Mfg.  Co.,  East  Pittsburgh,  Pa. 

JUMP  SPARK.-  A  spark  resulting  from 
a  sudden  discharge  between  two  bodies. 
This  principle  is  employed  largely  in  Ig- 
nition systems.  See  Igniters,  electric.  In- 
ternal-combustion engine. 

JUMPER,— A  Jumper   is   a   short   length 
of  wire  Or  cable  used  to  make  a  Conner" — 
between  terminals  or  around  a  break 
circuit,,  or    around    an    Instrument.      I 

JUMPER,  TELEPHONE— A'  Jumper  Is 
a  crosa- connecting  wire  on  a  distributing 
frame,  providaH  to  give  flexibility  In  the 
connections.  The  term  Jumper  is  -'-- 
sometimes  applied  to  a  more  or  less 
porary  connecting  wire  in  other  parts  or 
the   circuit. 

JUMPERS  FOR  ELECTRIC  TRAINS 
AND  TRAILERS.— Multiple-conductor  flex- 
ible cables  used  for  carrying  electrical  con- 
nections, such  as  for  heat,  light  and  con- 
trol circuit  wires  between  oars  of  a  train. 
They  are  heavily  Insulated  and  provided 
with,  terminal  plugs  that  flt  into  recepta- 
cles on  the  ends  of  the  cars.  The  plugs 
have  metal  protecting  casings.  Also  see 
Receptacles  for  trailer  or  train  Jumpers. 
Manufacturers: 
Anderson  Mfg.  Co.,  Albert  ft  J.   M„  289- 

305   A   St.,  Boston.   Hess. 
BENJAMIN    ELECTRIC    MFG.    CO.,    80! 
W.    Washington    Blvd.,     Chicago,     El. 
(See   display   advertisement    on    pages 
1231-1234.) 
Canadian    General   Electric  Co.,   Ltd.,  212 

King   St.,   W..   Toronto.   Ont..   Can, 
Consolidated    Car    Heating    Co..    Albany, 

N.    Y. 
CROt'SE-HINDS    CO.,    Wolf   ft   7th    Sts., 

North  Svracuae.   N.  Y.     "Condulet." 
DELTA-STAR    ELECTRIC    CO..    2483-63 
Fulton  St..  Chicago.  III. 


■    Supplies    Co..    17th    ft 


Dossert   ft    Co., 
York,    N.   Y. 

Electric     Service     auppues    vu^    i 
Cambria  Sts.,  Philadelphia.  Pa.      — . 

Loecrelhols    ft    Co.,    170-182    Clinton    St., 

Milwaukee.   Wis.     "Glbbs." 
OHIO      BRASH     CO.,      THE,      Mansfield, 
Ohio.     "O-B." 

Electric  ft  Mfg.   Co..   4221  Forest 

t  Blvd.,   St.   Lr --'-    "- 

j, _  National  Co..  1 

Ave..   Chicago,  IB. 

WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh.  Fa.    (See  display 

adv.  pngea  1395-1402.) 

JUNCTION  BOXES,  CABLE.— See  Boxes. 

cable  Junction. 

JUNCTION  BOXES,  CONDUIT. —  See 
Boxes  conduit,  Junction  and  pull;  Boxes, 
marine,    outlet   and   Junction. 

JUNCTION  BOXES,  METAL  RACEWAY 
OR  MOLDING— See  Boxes,  metal  molding 
or   raceway,   outlet   and  Junction. 

JUNGNER  CELL.— A  gas  cell  in  which 
the  e.m.f.  waa  obtained  from  the  combina- 
tion of  oxygen  and  sulphur  dioxide. 

JUNIOR. — Trade  name  for  wiring  de- 
vices manufactured  by  the  Bryant  Electric 
Co..   Bridgeport,   Conn. 

JUNIOR.— Trade  name  for  hell-ringing 
transformers  manufactured  by  the  Jefferson 
Electric  Mfg.  Co.,  426-430  S.  Green  St.. 
Chicago,   III. 

JUNIOR.— Trade  name  for  lubricators 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,   Ohio. 

JUNIORPHONE.— Trade  name  for  toy 
telephone  set  manufactured  by  the  Ameri- 
can Thermophone  Co.,  114-118  Bedford  St., 


National  X-Ray  Reflector  Co..  235  W.  Jack- 
son Blvd.,   Chicago,   III. 

JUPITER.— Trade  name  for  belted  farm 
lighting  and  power  plants  and  generators 
manufactured  by  the  Perfection  Storage 
Battery  Co..  BOO  E.  40th  St.,  Chicago,  III. 

JUST  RIGHT.— Trade  name  for  Incan- 
descent lamp  guard  manufactured  by  the 
Standard  Wire  Co..  New  Castle.  Pa. 

JUTE  ROPE,  TWINE  AND  YARN.— Jutx 
Is  a.  coarse  fiber  of  an  East  Indian  plant. 
It  Is  used  for  making  twine,  yarn  and 
rope.  In  electrical  work  it  is  used  as  an 
Insulating  material,  especially  in  the  con- 
struction of  cables;  where  several  large 
conductors  are  used  In  a  cable  It  Is  em- 
ployed as  a  filler  to  build  up  the  cable  so 
that  a  circular  covering  may  be  used.  It 
Is  usually  saturated  with  some  insulating 
material  before  being  used. 

Manufacturers: 

Fischer  ft  Hayes  Rope  ft  Steel  Co..  141- 
746   W.   Van   Buren  St.,   Chicago.  HI. 

Fulton  Bag  ft  Cotton  Hills,  Atlanta,  Oa. 


K 


K.— The  small  letter  k  or  the  Greek  let- 
ter K  (kappa)  is  used  as  the  symbol  for 
magnetic  susceptibility.  The  form  K  Is 
widely  need  to  designate  a  constant  in 
general  formulas. 

KABLAK.— Trade  name  for  varnished 
cloth  and  paper  manufactured  by  the  Mica 
Insulator  Co.,  68  Church  St.,  New  York, 
N.  T. 

KAE8TNER  ft  HECHT  CO.— Chicago, 
111.  Manufacturer  of  electric  passenger  and 
freight  elevator*  and  elevator  safety  de- 
vices. Business  established  1868.  Presi- 
dent. Frank  A.  Heeht,  Jr.;  rice -president 
and  secretary,  R.  Brenne;  treasurer,  J.  L. 
Kind;  sales  manager,  H.  W.  Balfans.  Main 
office  and  factory,  500  B.  Throop  St.,  Chi- 
cago, III.  Branch  offices.  Detroit,  Mich.; 
Milwaukee.   Wis.;   Birmingham,  Ala. 

KAETKER  SAW  MACHINE  CO.— Cin- 
cinnati, Ohio.  Manufacturer  of  motor- 
driven  saws. 

KAISER  KLOCK  KOMPANY,  L.  E— 13< 
W.  Fayette  St..  Baltimore,  Md.    Manufac- 


turer  of   electric   clocks.     Business  estab- 
lished 1908.     L.   E.   Kaiser,  sole  owner. 

KALAMAZOO  RAILWAY  SUPPLY  CO.— 
Kalamazoo,  Mich.  Manufacturer  of  track 
gages,  drills,  levels  and  other  track  equip- 
ment. President,  J.  McKlnnon;  vice-presi- 
dent. C.  A.  Peck;  vice-president  and  gen- 
eral sales  manager,  F.  E.  McAllister;  sec- 
retary.  W.    N.    Sldnam. 


Savage;  secretary,  A.  C.  Kalbfleisch.  Main 
office,  tl  Union  Sq..  West,  New  York. 
N.  Y.  Branch  offices,  Brooklyn.  N.  Y.; 
Waterbury,  Conn.;  Providence.  R.  1.;  Dan- 
bury,  Conn.;  Erie,  Pa.;  Elisabeth,  N.  J.; 
Palerson,    N.    J.;    Newark,    N.    J.;    Chatta- 

KALES    STAMPING   CO.— Detroit,    Mich. 

Manufacturer  of  metal  stampings  for  eleo- 
trlcal  manufacturers.  President,  William 
R.  Kales;  vice-president,  James  T.  White- 


WMt'ehead.="~Main ""office'.  1867-87  W.  La- 
fayette Blvd..  Detroit,  Mich.  Branch  of- 
fice,  Walkervllle,   Ont.,  Can. 

KALLAJIAN  MFG.,  L.  S.— 1980  Wash- 
ington St..  Boston.  Mass.  Manufacturer 
of  desk  telephone  brackets. 

KALORIC— Trade  name  for  piston  pack- 
ing manufactured  by  the  Quaker  City  Rub- 
ber Co.,  829   Market    St.,    Philadelphia,    Pa. 

KAM-LOK  SWITCH  BOX  CO.— 417  W. 
36th  St.,  New  York,  N.  Y.  Manufacturer 
of  switch  boxes. 

KANAWHA  MFG.  CO.— Charleston,  W. 
Va.  Manufacturer  of  electric  coll  mining 
equipment.  President,  M.  T.  Davis,  Jr.; 
secretary.    E.    H.    Jones;    treasurer,    C.    B. 

K  ft  B  CO.— 186-497  N.  3rd  St.,  Phila- 
delphia, Pa.  Manufacturer  of  portable 
elevators,  magnets  and  magnetic  ore  sepa- 
rators. Business  established  18*8.  Presi- 
dent, Richard  L.  Bender;  | 
Joseph  C.  Market. 


,  Google 
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K  A  C. — Trade  name  for  radio  apparatus 
manufactured  by  the  Kllbourne  A  Clark 
Mr*.  Co.,  3451  B.  Marginal  Way.  Seattle, 
Wub. 

K.  A  D.— Trade  name  for  electric 
motors,  generator*  and  medical  colli  ir 
featured    by   the    Kendrlck    A   Davis 


Co.. 


Lebanon, 

K.   ft    0.   WIRELESS   SUPPLY   CO IB! 

Chambers  St..  New  York,  N.  T.  Manu- 
facturer of  radio  equipment.  Business  es- 
tablished 1319.  President,  E.  J.  KllduTf 
general   manager,    O,    5.   Garry. 

K.  ft  W. — Trade  name  for  carbon  brushes 
manufactured  by  the  John  F.  Walsh  Co., 
170  North  St.,  Pitt  afield.  Mass. 

KANSAS  CITY  BOLT  ft  NUT  CO.,  THE. 
—Kansas  City,  Mo.  Manufacturer  of  pole- 
line  hardware.  Business  established  1888. 
President,  George  T.  Cook;  vice-president 
and  general  manager,  Solomon  Stoddard; 
secretary,  Lewis  L.  Mlddleton;  treasurer, 
Howard  R.  Warren;  sales  manager,  Ernest 

KANSAS  CITY  SCENIC  CO. 
24th.  St..  Kansas  City.  Mo.  Manufacturer 
of  border  lights,  spotlights  and  other  elec- 
trical stage  equipment.  President,  B.  F 
Dunn;  treasurer  and  manager,  J.  C 
Bronaugh:    O.    L.    Bronaugb. 

KANSAS  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President.  T.  L.  You- 
mans.  Osawatomla,  Kans, ;  secretary,  L.  M 
Kraege,  Toneka,  Kans. 

KANSAS  PUBLIC  SEHVICE  ASSOCIA- 
TION.—Secretary- treasurer,  W.  W.  Austin, 
Cottonwood   Falls.    Kans. 

KANSAS  STATE  ELECTRICAL  CON. 
TRACTORS'    AND     DEALERS'    ASSOCIA. 


cator  Co.,  3843  Beaublcn  St.,  Detroit,  Mich. 
KANTSH  OK— Trade     name     for    safety 


tnclpaUy  of  the  mineral  kaolln- 
a  hydrous  silicate  of  aluminum, 
no  of  the  principal  materials 
— nufacture  of  porcelain.     It 

-_  --.™ ^ory  and  Is  used  largely  for 

lining  electric   ovens   and    as    a    base    for 

heating  units  In  electric  ranges.     Although 

""   '"   ""1  electrical  Industry 


Ite.  knowi 
Kaolin    Is 

Is  highly  refi 


Its  principal   _^  _  ............ 

Is  as  a  thermal  Insulator,  It  Is  also  used 
as  an  electrical  Insulator  In  places  of  high 
temperature,  such  as  the  Inner  linings  of 
electric  furnaces,  etc. 

KAPLAN  INC-1243  S.  Wabash  Ave.. 
Chicago,  111.  Manufacturer  of  floor  lamps 
and  lamp  shades.  President,  A.  Jacobs- 
vice-president  and  general  manager.  M 
Kaplan;  secretary  and  treasurer.  N    Splro 

KAPOTA  ELECTRIC  MACHINES  SALES 
CO.,  HYMAN.— SB  W.  «nd  St.,  New  York 
N.  Y.  Manufacturer  of  violet-ray  high- 
I^uen^y  »PP»ratus.  Business  established 
1910.      Sole   owner,    Hyman    Kapota. 

KAPSA,  RUDOLPH.— 2  J  30  S.  Kedxie 
Are.,  Chicago.  111.  Manufacturer  of  elec- 
trlo  lighting  futures.  President  and  treas- 
urer, James  Polka;  secretary.   Otto  Prusa 

KARBOLITH.— Trade  name  for  composl- 
ir   flooring    tv,d^-    v«    « —     ». ±_-_ 

Lowell, 

KARMA.— Trade  name  for  resistance  ma- 
terial manufactured  by  the  Electrical  Alloy 
Co.,  Morrlstown,  N.  J. 

KARRY-LODE  INDUSTRIAL  CO.,  INC. 
—Long  Island  City.  N.  Y.  Manufacturer  of 
Industrial  trucks.  Main  office,  100  National 
Ave.,  Long  Island  City,  N.  Y.  Branch  of- 
fice, HO  8.  Dearborn  St..  Chicago.  TJ], 

KAROE-BAKER  CO R P.— Phoenix,  N.  Y 
Manufacturer  of  flexible  shaft  couplings. 
Business  established  191*.  President  B.  H 
Baker;  vice-president  Maxwell  H.  Kanre- 
secretary  Oliver  D.  Burden;  treasurer] 
Charles  F.  Loomls. 


fixtures.     B.  F.   Klein,   owner. 

KAZOO.— Trade  name  for  motors  manu- 
factured by  the  Warner  Electric  Co. 
Kalamaaoo,  Mich. 

K.B. — Trade  name  for  loom  damps  man- 
ufactured by  J.  H.  Parker  ft  Son,  Parkers- 
burg,  W.  Va. 

K-B  PULVERIZER  CO.,  INC.— 98  La- 
fayette St.,  New  York,  N.  Y.  Manufac- 
turer of  electric  coal  pulverisers. 

K-C. — Trade  name  for  entrance  switches 
and  plug  and  panel  cutouts  manufactured 
by  the  King-Craymer  Electric  — 
33  Havlland  St..  South  Nor  walk, 

K-D. — Trade  name  for  automobile  lamps 
manufactured  by  the  K-D  Lamp  Co. 
13  W.  3rd  St.,  Cincinnati,  Ohio. 

K-D  LAMP  CO.,  THE.— 108-12  W.  3rd 
St..  Cincinnati,  Ohio.  Manufacturer  of  au- 
tomobile lamps.  President.  E.  W.  Drle- 
meyer;  vice-president,  C.  C.  Clark;  secre- 
tary and  treasurer,   H.  R.  Kerans. 

K  -  E.— Trade    name    for    fuses,    cutouts. 
cleat  receptacles  and  ground  clamps  made 
the    Klrkman    Engineering    Corp.. '  484. 


490  Broome  St. 

KEARSAROE.— Trade    name    ft 
packings  manufactured  by  Johns- 

-    ■-   ■    —     New  York. 


i  York,  N.  ' 


.  Madison  Ave.  A  41st  f 


electro- 


J-  R-   Fergusson,  manager. 
KAYEBS. -Trade     nam. 
therapeutic    and    X-ray    at 
factured    by    the    Kny-ScheereV "corp. "of 
America,    66-58    W.    33rd    St..    New    York. 

tcr   awii^h    iw   — n   ll8.hta   manufactured 

"-  "    .   Lancaster,   Pa. 


KEASBEY  ft  MATTISON  CO.— Ambler, 
Pa.  Manufacturer  of  asbestos  yarn,  cloth, 
tape,  etc  President,  Dr.  R.  V.  Hattlson; 
vice-president  and  general  manager,  R.  V. 
Mattfson,  Jr.;  treasurer,  U.  O.  Funk;  sec- 
retary, M.  J.  Hoover.  Main  office  and 
factory.  Ambler,  Pa.  Branch  offices,  At- 
lanta, Ga.:  Baltimore,  Md.;  Boston.  Mass.; 
Buffalo.  N.  Y.;  Chicago.  III.;  Cincinnati, 
Ohio;  Cleveland.  Ohio:  Minneapolis,  Minn.; 
New  York,  N.  Y.;  Pittsburgh,  Pa.:  Phlls- 
deiphla.  Pa.;  Washington.  D.  C;  Wilming- 
ton, Del.:  Detroit,  Mich.;  Wllkes-Barre. 
Pa. 

KEELER  CO.,  E.— Willi  am  sport,  Pa. 
Manufacturer  of  water-tube  and  fire-tube 
boilers  and  accessories.  Business  estab- 
lished 1884.  President.  C.  La  Rue  Munson; 
vice-president,  Isaao  Barton;  secretary,  S. 
Comson;  treasurer,  v.  T.  Moore;  sales 
nager.  E.  O.  Weln.  Main  office  and  fac- 
tory. Will  la  import.  Pa.  Branch  offices. 
Boston,  Mass.;  Philadelphia,  Pa.;  Pitts- 
burgh. Pa.;  Buffalo.  N.  Y.;  Ill  W.  Monroe 
St,  Chicago,  111. 

KEEN.— Trade  name  for  electric  hah 
avers  made  by  the  Permanent  Wave  Ma. 
chine  ft  Supply  Co.,  48E  Greenwich  St., 
New  York.  N.  Y. 

KEENAN  STRUCTURAL  SLATE  CO.— 
Bangor,  Pa.  Manufacturer  of  slate  for 
electrical  purposes. 

KEENE  MICA  PRODUCTS  CO.— Keene. 
"  "  Manufacturer  of  mica  and  mica 
L.  L.  Howard:  treai 


president  and  sates 

Joseph    F.    Keller. 
Motch     ft     Merryw 

land,  Ohio;  Cinch ,   „ 

Pittsburgh,   Pa.;   Robei 


lanager,  Jules  Dlerckx: 

and   general  manager. 

Sales    representatives, 

Machinery    Co.. 

man  Co..  IB  S.  Clinton  St..  Chicago,  III  : 
"•"H"  Prentiss  ft  Co.,  143  Broadway,  New 

KELLEY.— Trade  name  for  electrometrlc 
titration  apparatus  manufactured  by  the 
sHft*?iS™*HH"B  Co"  4901  Stenton  Ave., 
Philadelphia.  Pa.  Exclusive  distributor 
Arthur  H.  Thomas  Co.,  W.  Washington 
Sq..  Philadelphia,   Pa.  ^ 

„K£L.LEV  EL-ECTRIC  MACHINE  CO.- 
111-119  Dearborn  St.,  Buffalo,  N  Y  Man- 
ufacturer of  floor  surfacing,  finishing  and 
cleaning  machines  and  routers.  President 
C.  Townsend  Wilson;  vice-president  sec- 
...„™  „„.,  . Theodore  C.  Knight; 


retary  and  treasui...    _.._„ 

sales  manager,  L.  R.  DeCoux. 
KELLEY-KOETT  MFO.  ._..  .. 

—Covington,    Ky.      Manufacturer 


INC.,  THE, 


<    of    hypochlorite    by    electrolysis   of 


fac __    ..,,. 

alkali -chloride    solution. 

types._  the  vertical  and  the  horlsontal  cells" 

""  ™   earthenware   trough 

tents  by  glass 
th  platinum- 
bipolar   elee- 


products.    Preside) 
urer,   D.  Waling. 

KEEPER. — The  armature  of  an  electro- 
magnet Is  sometimes  called  Its  keeper. 
The  term  Is  also  applied  to  a  short  bar 
of  iron  placed  across  the  poles  of  a  horse- 
shoe magnet  to  prevent  loss  of  magnetism. 

KEITH  MFO.  CO.,  INC— Clinton.  N.  Y. 
Manufacturer  of  adjustable  lighting  fixtures 
and  reading  lamps.  Business  established 
-"*"      ~  it.   W.   V.    Keith: 


Sales 


.     International     Meroantlli 
Co..    110    W.    40th    St.    New   York.    N.    Y-: 
John    Peterson,     GST    83th    St..    Milwaukee. 
Wis. 

-KEITH  PROCESS.— One  of  the  early  at- 
tempts In  the  leaching  and  elect  rodepo  si  - 
tlon  of  copper.  The  name  Is  also  applied 
to  an  early  unsuccessful  attempt  In  the 
electrolytlo  refining  of  lead. 

KELDON.— Trade  name  for  commercial 
lighting  reflector  manufactured  by  the 
Ivanhoe  Regent  Works  of  General  Electric 
Co..   5718  Euclid   Ave.,   Cleveland,   Ohio. 

KELEKET  QUALITY— Trade  name  for 
X-ray  apparatus  manufactured  by  the 
Kelley-Koett  Mfg.  Co..  Inc.,  Covington. 
Ky.  __  _ 

KELLER  FURNACE.— An'  electric  fur- 
nace of  the  open-shaft  type,  designed  for 
the  production  of  ferro-alloys. 

KELLER  MECHANICAL  ENGRAVING 
CO.— 70  Washington  St..  Brooklyn,  N.  Y. 
Manufacturer  of  automatlo  die  and  mold 
cutting  machines.  Business  established 
189S.     President,    Sidney   A.    Keller;    vice- 


plates,    which   i 

Iridium   wire    and    constitute 

{rode*  The  brine  is  pumped  In  at  the 
bottom  from  a  supply  tank  containing 
cooling  colls,  and  after  flowing  through  the 
electrolysing  compartments  falls  back  into 
the  tank,  circulation  continuing  until  the 
desired  strength  is  reached.  The  horlsontal 
type  Is  similarly  constructed  with  ter- 
raced horlsontal  compartments  and  with 
the  anodic  half  of  the  bipolar  electrodes 
near  the  bottom  of  the  cell  and  the 
cathodlc  half  above  the  anode. 

KELLOGG  MFO.  CO.— J  Circle  St.. 
Rochester.  N.  Y.  Manufacturer  of  motor- 
driven  air  compressors  and  electric  sir 
Business' established  1309.  prest- 
nd  general  manager.  Joseph  F.  Wel- 
cretary  and  treasurer,  Mortimer  R. 
e:     sales    manager.       John     Conolly. 

representatives,   Charles   S.    Monson. 

Detroit,  Mich.,  and  1118  S.  Michigan  Ave., 
Chicago,  IIL;  E.   E.   Kirk,   Toledo,  Ohio. 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.— Chicago,  HI.  Manufacturer  of  tele- 
phones, switchboards  and  other  telephone 
equipment.  President,  J.  B.  Edwards: 
vice-president,  J.  G.  Kellogg;  secretary  and 
treasurer,  S.  Guthrie:  sales  manager.  G. 
D.  Wolf.  Main  office  and  factory,  Adams 
and  Aberdeen  Sts.,  Chicago,  III.  Branch 
offices.  8fl  3rd  St.,  San  Francisco.  Cal.; 
407  Broadway.  Kansas  City,  Mo.;  Ill  N. 
Front   St,   Columbus,   Ohio. 

KELLY  ELECTRIC  WIRE  CO.— Grand 
Haven,  Mich.  Manufacturer  of  weather- 
proof wire.  Business  established  1931. 
Partnership,   Thomas  V.  Kelly  and  Paul  J. 

KELLY    MFC.    CO.,    L.    J.— 307   N.    Pearl 

St.,  Albany.  N.  Y.  Manufacturer  of  cable 
reel  and  other  Jacks.    Business  established 

KELMAN  ELECTRIC  A  MFG.  CO.— 
1850  Naud  St,  Los  Angeles,  Cal.  Manu- 
facturer -of  circuit  breakers  and  high- 
tension  switches.  President  J.  N.  Kelman; 
vice-president,  G.  A.  Miller;  secretary,  F. 
"  -"    **    Kelman;   gen- 


trodynamo  meter 

measuring  current.    _ _  . 

forces  of  attraction  and  repulsion  are  ac- 
tually weighed,  as  In  an  ordinary  balance. 
A  pair  of  colls  are  placed  on  the  ends  of 
a  delicately  supported  beam.  Two  sta- 
tionary colls  are  also  placed  at  each  end, 
one  under  and  one  above  the  movable 
colls.  They  are  so  connected  that  when 
current  flows  through  the  colls  the  beam 
Is  attracted  In  a  downward  direction  at 
one  end  and  upward  at  the  other  end. 
These  forces  are  balanced  or  weighed  by 
means  of  weights  on  the  beam.  The  Kel- 
vin balance  may  also  be  used  to  me*"""* 
voltage;  In  this  ease  It  usually  has  a 
resistance  in  series  with  the  balance.  .. 
may  be  used  for  measuring  power  or 
wattage  aa  well  by  making  the  stationary 
coils  serve  aa  the  potential  element  and 
the  movable  ones  the  current  element  or 
the     reverse.      Also    sea     Etectrodynamo- 


.  high 
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KELVIN,  LORD.— See  Thomson.  Sir  Wil- 
liam. 

KELVINATOR.— Trade  name  lor  electric 
household  refrigerators  made  by  the  Kel- 
vinator  Corp.,  2061  Fort  St.,  W.,  Detroit 
Mich. 

KELVINATOR  CORP.— 7.051  Fort  St., 
W.,  Detroit,  Mich.  Manufacturer  of  elec- 
tric household  refrlgeratora.  Business  es- 
tablished 1914.  President  and  general 
manager,  B.  J.  Copeland;  vice-president, 
U.  R.  Loranger;  aecretary,  H.  W.  Bailey; 
treasurer,  A.  H.  Goes;  sales  manager, 
E.    E.    Longenecker. 

KELVIN'S  LAW.— A  law  relating  to  the 
economical  selection  ol  a  conductor,  de- 
duced by  Sir  William  Thomson  (Lord 
Kelvin)  In  I8S1.  It  has  been  slightly  modi- 
fled  and  Is  now  stated  aa  follows:  "The 
most  economical  area  of  a.  conductor  la 
that  for  which  the  annual  coat  of  energy 
wasted  is  equal  to  the  interest  on  that 
portion  of  the  capital  outlay  which  can  be 
considered  proportional  to  the  weight  of 
copper  used."  From  this  law  It  can  be 
shofn  that 

'       cir.  mlls=S5.8fl7XIXVC./<C«XA) 
In   which  clr.  mills   =   the  area  In  circular 
mils    of   the   most    economical    conductor; 
I=the   mean   annual   current;    C.  =  cost   of 
•    energy  per  kw-hr.   In   dollars;   C, 


KEMCO,— Trade  name  for  automobile 
lighting  and  starting  generators  manufac- 
tured by  the  Kemco  Electric  Co.,  1862  E. 
3rd  St..  Cleveland.   Ohio. 

KEMCO  ELECTRIC  CO.,  THE.— 1302  E. 
trd  St.,  Cleveland,  Ohio.  Manufacturer  of 
automobile  lighting  and  starting  generators. 
Partnership,  George  W.  Hausheer,  P.  L. 
Mulhauser. 

KENCO.— Trade  name  for  toy  trans- 
formers manufactured  l>y  the  Knapp  Elec- 
tric &  Novelty  Co.,  611  W.  61st  St.,  New 
York,  N.  Y. 

KENDRICK  &  DAVIS  CO.— Lebanon, 
N.  H.  Manufacturer  of  small  motors  and 
generators,  electric  fans  and  medical  colls. 
Business  established  187!.  President,  W. 
H.  Crosier;  secretary,  K.  H.  Ferguson; 
treasurer.  R.  R.  Wood. 

KENNEDY  CO.,  THE  COLIN  B.— 140 
Second  St.,  San  Francisco,  Cal.  Manu- 
facturer of  radio  equipment.  Business  es- 
tablished 1819.  President,  Colin  B.  Ken- 
nedy; vice-president,  Harry  J.  Rathbui 
secretary,    Nathan    A.    Bowel " 


KENNEDY  KITS.— Trade  name  for  tool 
kits  manufactured  by  the  Kennedy  Mfg. 
Co.,  Van  Wert,  Ohio. 

KENNEDY  MFG.  CO.— Van  Wert  Ohio. 
Manufacturer  of  too!  kits.  Main  office  and 
factory.  Van  Wert,  Ohio.  Branch  office, 
14   E.   Jackson    Blvd.,    Chicago,    111. 

KENNEDY  VALVE  MFG.  CO.,  THE— 
Water  St..  Elmlra,  N.  Y.  Manufacturer  of 
valves.  Business  established  1878.  Presi- 
dent. Daniel  Kennedy;  secretary,  treasurer 
and  general  manager,  M.  E.  Kennedy;  sales 
manager,  C.  H.  Kennedy.  Main  office,  El- 
mlra. N.  Y.  Branch  offices,  95  John  St., 
New  York,  N.  Y.;  47  India  St.,  Boston, 
Mass.;  204-8  N.  Jefferson  St..  Chicago.  HI.; 
23-26  Minna  St.,  San  Francisco,  Cal.:  208 
Mutual  Bids.,  Kansas  City,  Mo.  Sales  rep- 
resentatives, S.  A.  Roberta  &  Co.,  213  Dooly 
Bldg..  Salt  Lake  City.  Utah;  Murry  Jacobs 
1218  L.  C.  Smith  Bldg..  Seattle.  Wash. 
Baldwln-Kruse  Manufacturers  Sales  Co. 
El  Paso,  Tex. 

KENNEY.— Trade  name  for  marine  In 
dtcators  and  speedometers  manufactured 
by  the  American  Speed  Indicator  Co.,  New 
London,  Conn. 

KENOTRON— Trade  name  for  rectifiers 
manufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

KENSINGTON  HARDWARE  A.  TOOL 
MFG.  CO.— 410-416  Mechanic  St..  Phila- 
delphia. Pa.  Manufacturer  of  metal  and 
liber  stampings. 


When  writing  to  manufacturer*  pleas* 

mention  the 
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KENT  MFQ.  CO.,  ATWATER.— 4987 
Stenton  Ave.,  Philadelphia,  Pa.  Manufac- 
turer of  auto  mobile  lighting  and  Ignition 
equipment.  Business  established  1903. 
President  and  treasurer.  A.  Atwater  Kent; 
vice -president,  secretary  and  general  man- 
ager, W.  J.  Little;  sales  manager,  H.  E. 
"Ice. 

KENT  VACUUM  CLEANER  CO.,  INC., 
THE.— Rome,  N.  Y.  Manufacturer  of  elec- 
--'E  vacuum  cleaners,  floor  polishing, 
_  — ubblna,  surfacing  machines,  etc.  Busi- 
ness established  1918.  President  and  gen- 
eral manager,  Gordon  B.  Kent;  vice- 
president,  George  W.  Turney;  secretary, 
Frank  J.  De  Bisaohop;  treasurer,  James  A. 
Spargo.  Sales  representatives.  Pott  in  go  11- 
Andrews  Co..  Boston,  Mass.;  Em«r  Electric 
Cleveland,  Ohio;  Frank  Adam  Elec- 
....  Co.,  St.  Louis.  Mo.;  Vacuna  Sales  Co., 
Washington.  D.  C;  Canadian  General  Elec- 
tric Co.,  Toronto.  Ont..  Can. ;  Northern 
Electric  Co.,  Montreal,  Que.,  Can.;  Alpha 
Electric  Co..  161  W.  JOth  St.,  New  York. 
"  Y.;  Illinois  Electric  Co.,  314  W.  Madl- 
Bt,   Chicago,  111. 

ENTUCKY  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS.— Secretary,  F. 
".   Vallnoti.   Louisville,    Ky. 

KENTUCKY  ELECTRICAL  CO.  —  817 
Lewis  St..  Owensboro,  Ky.  Manufacturer 
of  projecting  arc  lamp  compensators. 
President,  E.  T.  Franks;  vice-president, 
J.  W.  McCulloch ;  secretary,  treasurer  and 
manager.  A.  W.   Stunts. 

KERCHER  ELECTRIC  COOKER  CO.— 
2927  Newbury  St.,  Berkeley,  Cal.  Manu- 
facturer of  electric  tireless  cookers.  Busi- 
ness established  1920.  President,  H.  S. 
Rldgely;  vice-president.  W.  H.  Humphry: 
"tary    and    general     manager,    A.     L. 

ebaker.      Exclusive    distributors,    C.    C. 

Payne   Electric   Co.,   Oakland,   Cal. 

KERITR  INSULATED  WIRE  A  CABLE 
CO.— 60  Church  St.,  New  York.  N.  Y.  Man- 
ufacturer of  Insulated  wire  and  cable. 

KER-O.EI Trade   name   for   farm  and 

marine  electric  light  and  power  plan  I  e  man- 
ufactured by  the  Matthews  Co.,  port  Clin- 
ton. Ohio. 

KEROSENE. — A  mineral  hydrocarbon 
oil,    distilled   from    petroleum    or    coal    " 

It  is  used  somewhat  as  a  fuel  In  Intei 

combustion  engines,  but  not  as  extensively 
as  gasoline. 

KERR  ENGINE  CO.,  LTD.,  THE.— 
Walkervllle.  Ont.,  Can.  Manufacturer  of 
brass  and  Iron  Valves. 

KERR  TURBINE  CO.— Wellsville,  N.  Y. 
Manufacturer  of  steam  turbines,  turbo- 
generators, turbine-driven  pumps,  blowers, 
etc.  President,  F.  P.  Merrill;  vice-presi- 
dent, F.  C.  Leonard;  secretary.  C.  L. 
Shults;  treasurer  and  general  manager, 
Paul  B.  Hanks, 

KE8SELRING  X-RAY  TUBE  CO.— 662 
W.  Lake  St.,  Chicago,  til.  Manufacturer  of 
therapeutic  electrodes  and  X-ray  tubes.  A, 
W.  Gaat,  secretary. 

K ESTER,— Trade  name  for  wire  soldei 
manufactured  by  the  Chicago  Solder  Co. 
4201  Wrlghtwood  Ave.,  Chicago,  III. 

KETTLES,  FRYING.— See  Frying  ket> 
ties  and  pans,  electric 

KETTLES,  MISCELLANEOUS,  ELEC 
TRICALLY  HEATED.— Electrically  heated 
kettles  are  used  to  some  extent  and  for 
quite  a  number  of  purposes.  There  are 
quite  a  few  designs  but  they  generally 
have  a  heating  element  placed  In  the  bot- 
tom of  the  kettle  with  a  heat -insulating 
plate  arranged  to  send  the  heat  up  Into 
the  kettle.  One  of  the  small  forms  in 
which  the  kettle  is  made  Is  a  hot-water 
kettle  with  a  handle  and  spout,  generally 
made  of  heavy  spun  copper  and  nickel  or 
silver-plated;  also  see  Tea  kettles,  electric. 
Kettles  are  also  made  In  larger  alaes,  such 
as  for  hotel,  hospital,  restaurant  and  other 
larger  kitchens  where  they  are  used  In 
making  soups,  broths,  etc.  Some  kettles 
are  also  used  as  water  sterilizers  having 
capacities  as  high  as  1000  gals,  per  '      ~ 

In  certain  Industrial  processes  where  

teriala  have  to  be  molten  or  cooked  at  a 
uniformly  maintained  temperature  electric 
kettles  And  useful  application  because  of 
the  ease  with  which  the  temperature  can 
be  maintained  constant.  The  absence  of 
fire  or  gases,  such  as  accompanies  use  of 
oil,  gas  or  other  fuel  direct,  is  another 
advantage  that  often  leads  to  use  of  elec- 
tric kettles. 
Manufacturers: 

Canadian  General   Electric  Co.,  Ltd.,  Ill 
King  St.,   W.,  Toronto,   Out.,   Can. 


Duparquet,  Huot  ft  M  one  use  Co.,  106- 
114  W.  22nd  St.,   New  York.   N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  5600  W.  Taylor  St.,  Chicago.  111. 
Manufacturer  of  Hotpolnt,  Edison  and 
Hughes  electric  appliances.  The  ket- 
tle for  heating  water  has  self  con- 
tained heating  element  of  same  type 
as    used    in    all    Hotpolnt    electric    per- 


"Hotpolnt"  Electric  Kettle 

colators.  It  Is  located  In  center  of 
bottom  of  kettle;  when  In  use  It  1b  en- 
tirely surrounded  by  water,  thus  none 
of  the  heat  generated  Is  wasted.  Made 
of  drawn  copper  apun  Into  shape; 
spout,  white  metal.  Has  handle  of 
ebonlxed  wood  with  steel  sides.  Fin- 
ished outside  in  polished  nickel;  Inside 
in  blocked  tin.  Lid  has  no  hinge:  locks 
on  securely.  See  display  adv.  pages 
1292-3.— Adv. 
Electric  Heating  ft  Mfg.  Co.,  Westlake  ft 
Republican  Sts.,  Seattle,  Wash.  "Ap- 
fel's." 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Can  furnish  heating  equip- 
ment for  kettles  and  tanks  for  heating 
oil,  paraffin,  solutions.  compounds,  etc., 
where  purchaser  provides  tanks  with 
foundation  and  Installs  heating  equip- 
ment. See  adv.  pages  1203-1223.— Adv. 
Prometheus  Electric  Co.,  611  W.  42nd  St., 

New  York,  N.  Y.  "Prometheus." 
KETTLES,  PITCH,— These  are  large 
sheet-metal  tanks  built  In  a  cabinet  form 
often  with  a  Are  box  beneath  the  tank  for 
heating  the  pitch  or  other  compound.  They 
are  used  in  keeping  pitch  or  other  Insulat- 
ing compounds  In  molten  state  for  applica- 
tion to  the  parts  to  be  coated  or  sealed 
with  the  compound.  Electrically  heated 
pitch  kettles  are  also  used  to  some  extent 
where  the  installation  Is  a  permanent  one 
served  with  electric  power.  They  have  the 
advantage  of  eliminating  the  fire  hazard 
always  attending  a  fire  method  of  heating 
an  inflammable  compound,  and  also  give  a 
much  more  constant  temperature. 
Man  u  f  act  u  re  r  * : 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phila- 
delphia, Pa. 
Canadian    Edison    Appliance    Co.,    Ltd.. 
Downle     St..      Stratford.      Ont.,     Can. 
"Hotpolnt."    "Edison." 
EDISON    ELECTRIC    APPLIANCE    CO.. 
INC..   3680  W.   Taylor  St.,   Chicago,  III. 
"Hotpolnt,"     "Edison."      (See    display 
advertisement  on  pages   1292-1293.) 
Evans,    F.    H.,    31   Hewes    St.,    Brooklyn, 

N.  Y. 
Llttleford    Bros.,    468    E.    Pearl    St.,    Cln- 

ulnnatl.  Ohio. 
Presto  Electric  Co.,  Inc.,  1008  C.  Spraek- 
els  Bldg..  San  Francisco,  Cal.  "■Presto." 
KEWANEE    PRIVATE    UTILITIES    CO. 
— Kewanee.    TIL      Manufacturer   of   private 
water   supply,    electric    light    and    sewage 
disposal  systems.     Vice-president  and  gen- 
eral   manager.    A.    W.    Errett,    Jr.:    secre- 
tary  and    treasurer,    E.    L.    Kellogg.      Main 
office,    South    Franklin    St.,    Kewanee,    HI. 
Factories,    Kewanee,    111.,    and    Lancaster, 
Pa.     Branch   offices,    1213  Marquette   Bldg., 
Chicago.   HI.;   2080  Hudson   Terminal  Bldg., 
60  Church  St.,  Now  York.  N.  Y, 

KEY    ARM     SWITCHES.— See    Switches. 

KEY  CORP..  THE  ANDREW.— 210  Olive 
St.,  St.  Louis,  Mo.  Manufacturer  of  elec- 
tric clocks.  President  W.  C.  Hadley;  vice- 
president,  G.  S.  Supplger;  secretary,  Arno 
W.  Fowler;  treasurer,  W.  E.  Elchman:  gen- 
eral manager,  Andrew  Key. 

KEY  MODEL.— Trade  name  for  wrench 
manufactured  by  the  Goes  Wrench  Co.,  1 
Cobb  Sq.,  Worcester,    Mass. 
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hand  operations  napessary  in  the  prepai 
tion  of  food.  It  servos  as  an  economical 
power  unit  since  only  on*  motor  Is  needed 
tor  interchangeably  operating  a  number  of 
appliances  instead  of  having  each  separate 
appliance     provided      with      its      individual 

Manufacturers: 

Duparquet,  Huot  ft  Moneuse  Co      108-114 
W.   12nd   St.,   New  York,   N.  T 

Reynolda  Electric  Co.,   2B60  W.    Congress 
St.,  Chicago.  HI.   "Heco." 

KITS,  AUTOMOBILE  LAMP.— These 
are  compact  boxes   or  cartons  containing 

a    spare    set    of    automobile    li * ■ 

lamps    Intended    to    be    carried 
seat,  In  tho  side  pockets,  or  in  some  other 
convenient  place  on  the  automobile.     They 
generally  contain  two  headlamps,  two  a"' 
temps,  a.  fail]  lamp  and  an   instrument 
dashboard   lamp. 

K'TS,  TOOL  ELECTRICIANS'  AND 
TROUSLEMEN'S.— Electricians'  kits  are 
made  of  leather  or  canvas  in  a  number  of 
siies  and  types.  The  kits  are  made  to 
hold  the  tools  In  a  convenient  case  for 
carrying,  each  type  of  kit  having  compart- 
ments or  straps  suitable  for  the  particular 
tools  required  for  the  various  classes  of 
work  done  by  electricians.  Such  kits  vary 
In  slie  from  the  almost  pocket-slie  kits 
used  by  electricians  and  troublemen  doing 
telegraph,  telephone  or  meter  work  to  the 
large  kits  carried  by  means  of  a  shoulder 
strap    and    containing   the    ordinary    tools 


J  by  a 


ubleman  In  maintenance  work 


on  the  heavier  equipment,  such 
Manufacturers! 
BUHRKE     CO.,     R.     H.,     111B     Fullerton 

Ave..    Chicago.    111. 
Bunnell    ft    Co.,    J.    H.,    32    Park    Place. 

New  York.  N.  Y.  "Bunnell." 
HERBST,  PAUL.  W„  Chicago,  III.  We 
specialize  in  electricians'  pocket  tool 
kits  as  illustrated  herewith.  This  kit 
consists  of  a  genuine  leather  case,  dur- 
able and  compact.  It  Is  S  ins.  long. 
3*4  ins.  wide  and  *  ins.  high  when 
closed.  Furnished  in  russet  or  black 
leather.  The  kit  contains  seven  tools, 
all  of  superior  quality,  namely,  special 
side  cutting  pliers,  hand  forged  with 
knives  of  guaran- 
teed Quality,  G-lnoh 
"  plated  acls- 
double  blad- 


KLAXOCATOR.— Trade     nam 

signalling    systems    mandfactui 
Klaxon  Co.,    Newark,   N.  J. 

KLAXON  CO.— Newark.  N.  J.  Manufac 
turer  or  telephones,  signaling  systems  ant 
accessories.  Business  established  190B 
President    and    general    manager,    D.    A 


>   BUFFERS, 


McConneil;   vice-president .,-..,, 

sales  manager.  R.  L.  Wilkinson.  Main  of- 
fice, Newark.  N.  J.  Factories,  Newark.  N. 
J..  Bloomfleld,  N.  J.  Branch  offices,  De- 
troit. Mich.;  47  Broadway,  New  York,  N. 
Y..  Mertopolitan  Tower.  New  York,  N  Y 
1715  S.  Michigan  Ave.,  Chicago,  tJl, 

KLAXOPH ONE.— Trade  name  for  loud 
speaking  telephones  manufactured  by  the 
Klaxon   Co..   Newark,   N.    J.  ■ 

KLEIN  ft  SONS,  MATHIA8.— 3200  Bel- 
mont Ave.,  Chicago,  111.  Manufacturers  of 
tools  for  electricians.  linemen  and 
mechanics.  Business  established  1867. 
President  John  M.  Klein;  vice -presidents 
Joseph  A.  Klein.  Sr„  and  John  M.  Klein, 
Jr.;  secretary  and  treasurer,  Alex  J.  Klein; 
general    manager,    H.    B.    Wilson. 

KLEINBCHMIDT  ELECTRO  CO.,  INC. 
— ■ II  Flatbush  Ave.  Ext.,  Brooklyn,  N  Y 
Manufacturer  of  telegraph  apparatus' 
Business  established  1898.  President,  Ed- 
ward Kleinschmidt;  vice-president  Ed- 
ward 8.  Moore;  secretary  and  treasurer 
H.  A.  Breen;  sales  manager,  A.  H.  Relber. 

KLEMM  ft  CO.— Ill  N.  5th  St..  Philadel- 
phia, Pa.  Manufacturers  of  lighting  re- 
nectors.      Business   established   1856. 

KLENCK  CO.,  F.  J,— 66  New  Montgom- 
ery St.,  San  Francisco,  Cal.    Manufacturer 

Insulating    papers.      'Business    establlsheo 

KLIEQL.— Trade  name  for  connectors, 
spotlights,  stage  pockets  and  plugs,  theatri- 
cal electrical  effects ,  receptacles,  and 
sketch  lamps  manufactured  by  the  Univer- 
bai  Uiettric  Htaae  Uehtinir  <'r>    ?.m  «    f.  n  r  >, 


code  KNIFE   SHARPENERS  AND 

the      MOTOR-DRIVEN.— These  are  n 

iharpcnlng  and  buffing  wheels  used  mainly 
:n  hotels,  restaurants,  clubs  and  large 
csldences.  The  motor-driven  stones  are 
ilso  much  used  in  the  meat-packing  in- 
try    where    the    knives    used    by    the 

-' must   be   kept    sharp    constantly 

™    «a    ,iv t    to    alow    down    the    continuous 
conveyor    system    of    butchering    generally 


i    for   studio 


till  file  and  han- 
dle; 2^4 -In.  screw 
driver:  SH,-ln. 
n  I  c  k  e  1-plated 
Pookst  Tool  Kit  tweeier  and  1-foo 
boxwood  rule.  We  also  make  a  kl 
4x9  Ins.,  particularly  useful  to  electri- 
cians and  wire  men  for  switchboard 
and  telephone  work.  It  contains  knife, 
side  cutting  pliers,  oblique  diagonal  pit. 
era,  long  nose  pliers,  screw  driver,  scis- 
sors, file  and  handle  and  tweeier.  See 
display  adv.  page  126S, — Adv. 
Kennedy    Mfjt.     Co.,     Van     Wert.     Ohio. 

"Kennedy  Kits,"  "All  Steel." 
KITTINQER     CO.— 189!    Blmwood    Ave., 
..wi„    h    v      Manufacturer  of  portable 
Business   established    1888. 
"     *    KIttlngei 

.     Kitti^6-e^;,  ■alL. 
Colle. 
KITTS   MFQ.  CO.— Oswego,   N 

'""* "*    steam    specialties. 


electric  lamps. 

President  and  uekhkii,  l,  j.  am 
vice-president,  secretary  and  general 
Wer   *L   O.   Kittlnger;   sales   manager, 


ufacturer    .. 

established   188T.      

ker:   secretary  and   treai 
KJELLIN    FURNACE. 


A.  D.  Millar. 
the  early 


9   of  electric  Induction   furnace. 

KK_ Trade  name  for  weatherproof  wire 
manufactured  by  the  American  Brass  Co 
414    Meadow    St.,    Waterbury,    Conn. 

K  K  K.— Trade  name  for  electrical  porce- 
lain manufactured  by  the  David  Kllloch 
Co.,    67   Murray   St.,   New    York,    N.    Y. 

K-L.— Trade  name  for  Ignition  timer  and 
other  automobile  accessories  made  by  the 
M-ft  Co..  lit  N.  14th  St.,  Lincoln,  Neb. 

KLAUS  RADIO  CO.- -Eureka,  HI.  Man- 
ufacturer of  radio  apparatus  and  electric 
refrigerators.  Business  established  1918. 
Main  office  and  factory.  Eureka,  111.  Branch 
office,   Peoria,   HI. 


KL1EGL.IGHT.— Trade .„.     „tv 

arc  lamps  and  carbons  manufactured  u. 
the  Universal  Electric  Stage  Lighting  Co  , 
*40   W.  60th  St.,   New   York,   N.    Y. 

QTITE.— Trade  name  for  transmi- 
tting manufactured  by  the  Uood- 
""■    '-    "-■*"—    "-       "■■    -     Market 


AOIO     MFQ.     CO.,     INC.— 

""-      Manufacturer  of 

l.  Secretary  trea- 
'—     **      ".    Kile- 


i   manager. 


radio  and  X 

pera.  Sales  representative,  Franklin  Sales 
CO.,  IS  N.  Franklin  St.,   Chicago.  111. 

KLIX  MFQ.  CO.— 11  N.  Market  St.,  Chi- 
cago, Hi,    Manufacturer  of  magic  lanterns. 

KLONDIKE.— Trade  name  for  wet  bat- 
teries manufactured  by  the  Canadian  Na- 
tional Carbon  Co..  Ltd..  Hlllcrast  Park. 
Toronto,  Ont.  Can. 

KLYMAX.— Trade  name  for  electrl 
washing  machines  manufactured  by  th 
Home  Utilities  Co.,  120-116  N.  May  St 
Chicago,  m. 

KNAPP  ELECTRIC  ft  NOVELTY  CO.— 
Ell  W.  61st  St,  New  York,  N.  Y.  Man- 
ufacturer of  battery  motors,  electrical  toys 
and  specialties.  Business  established  18>0. 
President,  treasurer  and  general  manager 
David  W.  Knapp. 

KNAUBER'S.— Trade  name  for  box  han- 
ger manufactured  by  the  Chicago  Electric 


Sign    Co..    2210-212B    l 
,    111. 


,    Chl- 

KNEELAND  MFQ.  CO.,  INC.,  THE.— 218 
N.  Main  St.,  Wet  hers  Held,  Conn.  Manufac- 
turer of  portable  electric  lamps  and  hot 
plates.  Business  established  1020.  Pres- 
ident. Edward  R.  Woodhouse;  vice-pres- 
ident and  general  manager.  Elwood  V 
M.    Kneeland;    secretary.    J.    Henry   Carey. 

KNICKERBOCKER.— Trade  name  for 
electric  vibrator  manufactured  by  the  Shel- 
ton  Electric  Co.,  18  E.  42nd  St..  New  York, 
N.   Y. 


KNIFE  HANDLE.— Trade  name  for 
Tench  manufactured  by  the  Ooes  Wrench 
*.,   1   Goes  Sq.,   Worcester,  Mass. 


butchers 


Blakeslee     &      Co., 

"Btakeslee." 
Hamilton-Low    Co.. 

"P.    D." 


G.  S.,  Cicero.  III. 
Jersey  City,  N.  J, 
I,  knife 


KNIFE  SWITCHES See 

(three   types). 

KNIQHT  ENGINEERING  ft  SALES  CO. 
—Los  Angeles,  Cal.  Manufacturer  of  elec- 
tric drills  and  grinders.  President  and 
General  Manager,  George  L.   Knight;  vlce- 

eesldent,  K.  E.  Van  Kuran;  secretary, 
A.  Hopkins;  treasurer,  George  O.  Noble. 
Main  office,  447  E.  3rd  St..  Los  Angeles, 
Cal.  Branch  office.  SO  W.  Walton  PI., 
Chicago,  III.  Sales  representative.  Sanford 
Bros.,  10  W.  Walton  PL.  Chicago,  111. 

KNIVES,  CABLE  STRIPPING  AND 
SPLITTING— The  cable-stripping  knife  to 
a  flat-bladed  knife  with  a  curved  blade 
coming  to  a  sharp  hooked  point.  The 
splitting  knife  la  similar  except  that  the 
knife  blade  Is  straight -edged.  As  their 
name  implies,  these  knives  are  used  on 
lead-covered  cables  for  stripping  and  split- 
ting  the  cable   sheath. 

Manufacturers: 


"Bee  Line." 
BUHRKE     CO..     R.    H..     1118     Fullerton 

Ave.,    Chicago.    III. 
Coea  Wrench  Co..  1  Coes  Sq.,  Worcester, 

Mass. 
KLEIN    ft    SONS,    MATHIAS.    1200    Bel- 
mont Ave.,  Chicago,  111.     See  page  1258 
for  Illustrations  of  Klein  products,  and 
write   for   our   catalog   of   construction 

Village   Blacksmith   Folks,    The,    Water- 
town.  Wis. 


complished  by  a  suitable  draw  knife.    Only 
as   much   of   the    surface    need    be    taken 
off    as    Is    necessary    to    remove    the    knots 
and   straggling  ends  of  the  inner  bark  of 
the    tree,    If    the   pole    ia    to    be    painted. 
Otherwise      the      entire      pole      surface      Is 
shaved.     The  draw  knife  la  slightly  curved 
and  has  a  handle  at  each  end.     It  Is  oper- 
ated  by   holding   It   with   both   bands   and 
drawing  it  toward  the  operator  on  the  cut- 
ting stroke. 
Manufacturer*: 
Buck  Bros.,   Millbury,  Mass. 
BUHRKE    CO..    R.    H.,    111B    Fullerton 

Ave.,   Chicago,   III. 
Peck,  Stow  ft  Wilcox  Co.,  The,  Southing- 
ton,   Conn.    "Pexto." 
Village    Blocksmllh    Folks,    The.    Water- 
town,    Wis. 
White    Co..    The    L.    ft    L    3.,    141    Perry 

St.,  Buffalo,  N.  Y. 
Wlneted    Edge    Tool    Works,    The,    Wln- 

sted.  Conn. 
KNIVES,  ELECTRICIANS'  AND  LINE- 
MEN'S, — These  are  heavy  pocket  knives 
used  chiefly  In  skinning  the  Insulation  on 
wires  when  a  special  wire  skinner  Is  not 
at  hand.  One  blade  Is  often  ground  to 
a  screw-driver  point  for  small  screws,  or 
there    may    be    an    auxiliary    screw  driver 

Manufacturers: 

Bowman  ft  Co.,  A.  W..  «  Church  St., 
Cambridge,  Mass.  (Exclusive  distribu- 
tor, Franklin  Sales  Co..  16  N.  Franklin 
St.,    Chicago,    III.) 


When  writing  to  manufacturers  please 

mention  the 
BMP  ELECTRICAL  YEAR  BOOK 


EMF  ELECTRICAL  YEAR  BOOK 


KNOCKOUT 


BUHRKE    CO.,     H.     H.,     1338     Fullerton 

Ave..  Chicago,   111. 
Coee  Wrench  Co..  1  Goes  Sq.,  Worcester, 

Mass. 
HERBST,    PAUL   W-.    Chicago.    HI.      We 
carry  a  complete  stock  of  electricians' 
knives  of  all  kinds.     See  display  adver- 
tisement on  page   1268.— Adv. 
Old   File  Cutlery  Co..  Havana,  111.   "Old 

Pile." 
KNOBS,  CLAMP,  LAMP-SUPPORT1NG. 
— A  form  of  clamp  used  to  fasten  a  sup- 
porting hook  to  the  rope  used  for  raising 
and  lowering  arc  lamps  or  other  large 
street  lamps.  They  are  sometimes  pro- 
vided with  Insulators  or  Insulation  arms, 
The  knob  Is  often  designed  to  catch  In  a 
specially  designed  recess  In  the  lamp  han- 
ger so  as  to  carry  the  weight  of  the  lamp 
when  pulled  up  and  thus  remove  the  ten- 
sion on  the  rope  or  chain. 
Manufacturci'*: 

Bowman   ft  Co..   A.   W..   33   Church   St., 
Cambridge.    Mass.      (Exclusive   distrib- 
utor. Franklin   Sales  Co.,  26  N.  Frank- 
lin  St.,   Chicago.   111.) 
Caldwell   A   Co..   Inc..   Edward  F..   36  40 

W.    16th  St.   Now  York,   N.   Y. 
HUBBARD  A  CO..  8301  Butler  St..  Pitts- 
burgh,   Pa.    "Hubbard." 
Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool,   Ohio.    "Thomas." 
KNOBS.   GLASS.— These  are   small  glass 
Insulators   used   to   Insulate   wires   from   a 
supporting    surface.      They    have    a    hole 
through  the  center  for  the  bolt  or  sarew 
used   to   fasten   the   knob   to   the   support 
and    are    grooved    to   hold    the    line    direct 
or   the  wire    used   to   tie   the   tine   to    the 
Insulator. 

Manufacturer*: 

Joslyn  Mfg.  ft  Supply  Co..  133  W.  Wash- 
ington St.,  Chicago,  111. 
Metallic  Mfg.  Co.,    6(1   W.    35th  St,  Chi- 
cago. 111.     (Brass.) 


porcelain,  provided  with  a  central  hoh 
for  a  fastening  nail  or  screw  and  a  cir- 
cumferential groove  about  which  the  wire 
to  be  held  In  place  Is  given  a  tight  turn. 
Knobs  vary  somewhat  In  shape  and  sire, 
depending  on  the  else  of  the  wire  with 
which  they  are  to  be  used.  They  are 
extensively  used  for  concealed  knob- ft nd- 
tube  wiring  and  for  open  wiring,  ir  nails 
are  used  to  fasten  knobs  there  is  gen- 
erally used  a  leather  washer  or  "leather- 
head"  under  the  nail  head  to  prevent  split- 
ting the  knob  by  the  last  tightening  blow 
on  the  nail. 
Manufacturers: 
Adamant   Porcelain   Co..   East   Liverpool, 

Ohio.  "Hold  Fast." 
American  Porcelain  Co.,  The.  East  Liver- 
pool.  Ohio. 
Brunt    Porcelain..    The.    P.    O.    Box    493, 

Columbus.   Ohio.   "Brunt." 
Canadian   General  Electric  Co.,   Ltd.,   312 

King  St.,  W..  Toronto,  Ont.,  Can. 
DAVIDSON  PORCELAIN  CO.,  East  Liv- 
erpool. Ohio.  Also  manufacturers  of 
"Eveready"  wing  assembled  porcelain 
split  knobs  and  cleats. — Adv.. 
Eleetrose  Mfg.  Co.,  70  Washington  St.. 
Brooklyn,    N.    Y.      "Arcover,"    "Elec- 


,  The,  Carey,  Ohio. 


Federal  Porcelain 

FIndlay  Electric  Porcelain  Co.,  The,  Find- 
lay.    Ohio. 

ILLINOIS  ELECTRIC  PORCELAIN  CO., 
Macomb,  111.  We  manufacture  all  styles 
and  sizes  of  solid  and  split  porcelain 
knobs.  We  specialize  on  the  "Bull 
Dog"  assembled  split   knob  made  and 


_      Patent    No. 

1.339,668      of      Feb. 

3.     1920.       We    also 

■nufaeture  a  we'l 


phone     and     powe: 


bases,    celling   1 

1 

dyl  000    volts.      Special 

■jjjaaV  designs    In    porce- 

lain made  In  ac- 
cordance with  specifications.  For 
further  Information  see  page  1301. — 
Adv. 


Joslyn  Mfg.  ft  Supply  Co.,  Ill  W.  Wash- 
ington.   St..   Chicago,   III. 
Macfien     Electric   .Mfg.     Co..     4639-43    E 

Thompson    St..    Brldesburg,    Philadel- 

Mogadore  Insulator  Co.,  The,   Mogadore, 


_.      Solid"  knobs'-  o. 
arlety  and  shape,  and  grooves, 
.re    constructed    from    high-grade 
itely    designed.— 


eel*  U 

Philadelphia  Electrical  ft  Mfg.  Cr. 
30      N.      31st      St.,      Phi  lad e  1  phi i 


Pa. 


Southern  Electrical  Porcelain  Co.,  Inc. 
Erwln,  Tenn. 

Sfar  Porcelain  CO.,  The,  Trenton,  N.  J 
"Ideal." 

Thomas  A  Sons  Co..  The  R-.  East  Liver- 
pool. Ohio.   "Thomas." 

Trenle  Porcelain  Co..  P.  O.  Box  498.  East 
Liverpool,    Ohio. 

Trenton  Porcelain  Co.,  803  E.  State  St, 
Trenton,    N.   J.    "Jiffy." 

Ward  Electric  Co.,  Inc.,  1411  Walnut  St. 
Philadelphia,  Pa. 

Wheeling  Tile  Co..  Wheeling,  W.  Va. 

KNOBS,  PORCELAIN,  SPLIT.— Split 
knobs  are  made  so  as  to  combine  the  ad- 
porcelain  knob  and  a  porce 


lain  cleat.  They  are  made  In  _ 
mating  parts,  of  which  the  lowei 
Is  a  little  higher  than  the  top  o 
In  reversible  half  parts,  either  of  which 
can  be  used  as  base  or  cap  since  they  are 
exactly  alike.  The  latter  type  eliminates 
need  for  keeping  complete  sets  of  mating 
parts,  either  of  which  are  likely  *-  *-• 
broken  and  spoil  the  set  until  dupllcat 
Obtained.       The     nonreversible     Knob 

sometimes  furnished  assembled  with  - 

or  nail  and  leatherhead.  All  split  knobs 
have  two  (or  In  a  few  cases  four)  grooves 
In  one  or  both  of  the  mating  parts  symme- 
trically arranged  on  each  side  of  the  center. 
The  wire  is  readily  olamped  In  this  groove 
and  securely  held  when  the  top  or  cap  is 
fastened  In  place.  In  this  respect  they  cor- 
respond to  the  cleat,  but  they  have  only 
one  fastening  screw  or  nail  tike  a  knob. 
Split  knobs  are  usually  round,  but  occasion- 
ally square. 
Manufacturers: 
Boch-Metsch    Porcelain    Co.,    The,    East 

Liverpool,   Ohio. 
Brunt  Poredaln  Co.,  The,  P.  O.  Box  493, 

Columbus.    Ohio.    "Brunt." 
Canadian  General  Electric  Co.,  Ltd.,   (12 

King  St..  W.,  Toronto.  Ont..  Can. 
Cook  Pottery  Co.,  Prospect  St.  A  P.  ft  R. 

Ry1..  Trenton.  N.  J. 
DAVIDSON  PORCELAIN  CO..  East  Liv- 
erpool,   Ohio.      Manufacturers    of    the 
"Eveready"    wing    assembled 
I  porcelain   split    knob.    (See    11- 
Made  of  Imported 
'-    -ncep- 


Unusually 

_■  Practically  utibreakaL. 
"Eveready"  wing  mak< 


ble.     The 
_    kes  It  1m- 

Eosslble  for  the  two  parts  of 
nob   to  become   separated    In 
■  shipping  or  handling.  Reaches 
**"-    lob  assembled,   ready   for 

Exclusive    licensees    of 

Eveready  Porcelain  Co..   East 
Liverpool.    Ohio.      Also    manu- 
facturers   of    porcelain     solk 
s  and  cleats.— Adv. 
Federal  Porcelain  Co.,  The,  Carey,   Ohio. 

"Fedco." 
FIndlay     Electric     Porcelain     Co.,     The, 

FIndlay,  Ohio. 
Fletcher   Mfg.    Co.,    302    E.    Second   St., 

Dayton,    Ohio. 
ILLINOIS        ELECTRIC        PORCELAIN 
Macomb.   111.      (See  display  adver- 


tise 


i  1301.) 


Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington  St.,  Chicago,   HI. 

Machen  Electric  Mfg.  Co.,  4  639-1 3  E. 
Thompson    St.,     Brldesburg,    Phlladel- 


Wlien  writing  to  msnttfactureri  pleue 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


Paragon  Split  Porcelain  Knob 


PARKER  ft  SON.  INC..  J.  H.,  Parkers- 
burg,  W.  Va.  Split  knobs,  all  types, 
for  all  sizes  of  wire  up  to  No.  O.    The 


'   Knob  (Patented) 


leather    nail   head   and   No. 

3   in.   long.— Adv. 
Southern   Electrical   Porcelain   Co.,    Inc., 

Erwln,  Tenn. 
Thomas  ft  Sons  Co.,  The  R.,  East  Liver- 
pool,  Ohio.   "Thomas." 
Trenle  Porcelain  Co.,  The,  P.  O.  Box  493, 

East  Liverpool,  Ohio. 
Trenton  Porcelain   Co..    803   E.    State  St.. 

Trenton,     N.     J.      "Jiffy,"      "Buckeye," 

"FIndlay." 
Ward  Electric  Co..  Inc..  1411  Walnut  St.. 

Philadelphia,  Pa. 
KNOCKOUT.— In     metal    conduit    boxes, 
such  as  outlet  and  switch  boxes.  Junction 


r  pull  b 


sides  or  the  bot- 
tom, top  or  back  of  the  box  or  cabinet. 
This  Is  usually  done  by  having  a  number 
of  circular  pieces  In  the  metal  wall  ar- 
ranged with  a  weakened  circumference  so 
that  by  giving  tl 
mer  the  metal  1 


i  tap  with  a  ham- 


= „ _ _    .   enter  the 

box.  These  blanked  openings  are  called 
knockouts.  They  save  the  time  and  trou- 
ble that  would   be   required  1 


,..„ for  the 

duits  to  be  used,  but  If  for  any  reason  any 
have  been  knocked  out  that  are  no  longer 
needed,  the  holes  can  be  closed  by  a 
knockout    seal. 

KNOCKOUT  SEALS.— These  seals  are 
used  to  close  holes  In  outlet,  switch,  cutout 
and  other  boxes  and  cabinets  where  the 
blank  has  been  knocked  out  but  the  hole 
Is  no  longer  needed.  The  seals  are  gen- 
erally mads  slightly  larger  than  the 
.._._,._.,   -...   n,.v  — .   ..—  -nher  held  In 

made  to  be 
forced  In  to  a  tight  fit. 
Manufacturers: 
Duck.   J.   J.,    438 

Ohio. 
Large-Dail  Mfg.  Co.,  Inc.,  808  Cherry  St., 

Philadelphia.  Pa.  __       

Safety  Electric  Products  Co.,   Inc..   1 64 8 

Central  Ave.,  Los  Angeles,  Cal.  "Safety 

Products." 
UNfTED  METAL  BOX  CO.,   611-616  W. 


,    Clair   St.,   Toledo, 


i  St..  New  York,  N.  Y. 


JOgle 


KNO-GLAIR 


EMF  ELECTRICAL  YEAR  BOOK 


KURTZMANN 


KNO-  GLAIR. — Trade  name  for  lamp 
shade  manufactured  by  J.  A.  Whaley  & 
Co..    118   Gfh  Ave..   New  York.   N.  Y. 


or      split 

-- _      .'   Harvey 

Hubbell,   Inc.,    Bridgeport,    Conn. 

KNOWLSON  A  KELLEY  CO.,  INC.— 
Troy.  N.  T.  Manufacturer  of  steam  and 
Internal  combustion  engines.  Business  es- 
tablished 1868.  President.  George  B.  Kel- 
ley:  vice-president.  Harry  R.  Keiley: 
retary  and  treasurer,  James  "*     " 

KNOX  CO.,  GEORGE  S.— 613  Pennwood 
Ave.,  Pittsburgh.  Pa.  Manufacturer  of 
stationary   electric   vacuum   cleaners. 

KNU-CANOPV.— Trade  name  for  fiber 
-Insulators  manufactured  by  the  Wilming- 
ton  Fibre  Specialty  Co.,   Wilmington,    Del. 

KNU  -CANOPY.— Trade  name  for  fiber 
Insulators  manufactured  by  the  Mitchell- 
Rand  Mfg.  Co.,  18  Vesey  St.,  New  York,  N. 
Y. 

KNUTSON.— Trade  name  for  trolley  re- 
trievers manufactured  by  the  Trolley  Sup- 
ply Co..  Masslllon.  Ohio. 

KNY.SCHEERER  CORP.  OF  AMERICA. 
—56-58  W.  83rd  St.,  New  York,  N.  Y. 
Manufacturer  of  electrotherapeutic  and  X- 
ray  apparatus.  Business  established  1889. 
President  and  treasurer,  N.  E.  Franklin: 
vice-president,  A.  T.  Brand;  secretary.  E. 
S.  Beck:  sales  manager  (Electromedical 
Dept.).  William  A.  Winter. 

KOBZY.— Trade  name  for  automobile 
signals  manufactured  by  the  Chicago  Die 
&  Specialty  Co.,  B5I-B5J  W.  Monroe  St.. 
Chicago.  III. 

KOCH  A  SON».  A.  8.— Lancaster.  Pa. 
Manufacturer  of  pivots  for  electrical  In- 
struments. 

KOCH8  CO.,  THEODORE  A.— 669  Wells 
St..  Chicago.  111.  Manufacturer  of  Illumin- 
ated barbers'  poles,  vibrators  and  othe: 
supplies.      President,    R.    T.    Kochs:    vice- 


president,   William   I 
manager,  W.  D.  Peck. 


Main  office.  Marlboro. 
Mass.  Branch  offices,  6 30 .  Fernando  St., 
Pittsburgh,  Pa.,  16*3  Jefferson  Ave.,  Scran- 
ton.   Pa. 

KOENIO-KELLER  CO. —Lancaster.  Pa. 
Manufacturer  of  oven  light  switches.  Sales 
representative,  Jaburg-Mlller  Co.,  131  Hud- 
son St..  New  York,  N.  Y. 

KOHLER  CO— Kohler,  Wis.  Manufac- 
turer of  farm  lighting-  plants.  Business 
established  1873.  President  and  treasurer, 
Walter  J.  Kohler;  vice-president,  J.  B. 
Murphy:  secretary,  O.  A.  Kroos.  Main 
office  and  factory,  Kohler,  Wis.  Branch 
offices  and  warehouses,  Boston,  Mass.:  New 
York.  N.  Y.;  San  Francisco,  Cal.  District 
offices.  Philadelphia.  Pa.;  Pittsburgh.  Pa.; 
Indianapolis.  Ind.:  St.  Louis.  Mo.;  Detroit. 
.Midi.;  Houston,  Tex.;  Chicago,  III.;  Seattle. 
Wash. 

KOKEN  COMPANIES.— St  Louis,  Mo. 
Manufacturers  of  adjustable  lighting  fix- 
ture, curling  Irons  and  therapeutic  lamps. 
Business  established  1874.  President,  Wal- 
ter F.  Koken;  vice- presidents,  T.  W.  Van 
Schrlck,  G.  W.  Sutherland,  G.  B.  Chls- 
holm;  secretary  and  treasurer,  Edgar  W. 
Meier;  sales  manager.  William  S.  Jencks. 
Main  office,  ££28  Texas  Ave..  St.  Louis, 
Mo.  Factories,  St-  Louis.  Mo-:  Brooklyn. 
N.  Y..  Branch  offices.  88  84th  St.,  Brook- 
lyn. N.  Y.;  Atlanta.  Ga.;  Detroit,  Mich.; 
22    E.    Monroe    St.,    Chicago,    III. 

KOKOMO  ELECTRIC  CO.— Kokomo,  Ind. 
Manufacturer  of  ignition  specialties.  Busi- 
ness established  1904.  President,  C.  T. 
Byrne;  vice-president,  George  Kingston; 
secretary,  J.  P.  Grace;  treasurer,  J.  W. 
Johnson;  sales  manager.  M.  L.  Grace.  Main 
office  and  factory,  Kokomo.  Ind.  Branch 
offices,  24fi  W.  65th  St.,  New  York,  N.  Y.; 
1430  Michigan  Ave.,  Chicago.  III.;  8T0 
Woodward  Ave.;  Detroit.  Mich.:  1235  Va 
Neas  Ave.,  San  Francisco,  Cal.;  17  Jersi 
St..  Boston,  Mass. 

KOKOMO    OPALESCENT    GLASS   CO. 
Kokomo,  Ind.  Manufacturer  of  Illuminating 
glassware.    Business  established  1888.  Pres- 
ident, W.  E.  Blacklldge;  vice-president  and 

tary  and  treasurer.  L.  C.  Hoss.  Factories.  1 
Kokomo.  Ind.,  and  Clarksburg,  W.  Va. 
Sales  representative.  The  Morris  Glass  Co., 
440   Canal   St.,   New   York,   N.   Y.  I 


KOLITE,— Trade  name  for  electric  signs 
manufactured  by  Kollath  Bros.,  484  Brandy- 
wine  Ave..  Schenectady,  N.  Y. 

KOLLATH  BROS.— 424  Brandywl0e  Ave., 
Schenectady,  N.  Y.  Manufacturers  of  elec- 
tric signs.  Business  established  1920.  Gen- 
eral manager,  Joseph  Kollath. 

KOLLINS.— Trade  name  for  electric 
cream  whlppers  and  egg  beaters  manufac- 
tured by  the  Kolllns  Kitchen  Kraft,  501 
Manadnock  Block,    Chicago,    111. 

KOLLINS  KITCHEN  KRAFT.  —  501 
Monadnock  Block.  Chicago,  111.  Manufac- 
turer   of    electric    egg    beaters    and    cream 

whipoers. 

KONTAK.— Trade  name  for  leather  belt- 
ing manufactured  by  George  Rahmann  ft 
Co.,    31   Spruce   St.,   New  York,  N.   Y. 

KOOKERETTE.— Trade  name  for  elec- 
tric ovens  and  radiators  manufactured  by 
the  Faraday  Co.,  746  Chapel  St.,  New 
Haven.  Conn. 

KOO-LEE.— Trade  name  for  reflllable 
fuses  manufactured  by  the  Cooley  Mfg.  Co.. 
98  Park  PI,  New  York,  N.  Y. 

KOPPAT.-— Trade  name  for  resistors 
manufactured  by  the  Railway  ft  Industrial 
Engineering  Co.,  Greensburg.  Pa. 

KOPPEL  INDUSTRIAL  CAR  A  EQUIP- 
MENT CO. — Koppel.  Pa.  Manufacturer  ol 
storage  battery  trucks  and  tractors.  Main 
office  and  factory,  Koppel,  Pa.  Branch  of- 
fices. Peoples  Gas  Bldg..  Chicago,  III.; 
Pittsburgh,  Pa.;  Cortland  Bldg..  New  York. 
N.  Y.;  Koppel  Sales  Co.,  Inc.,  San  Francis- 
co, Cal.  Sales  representatives.  Electromo- 
blle  Co.,  Boatmen's  Bank  Bldg.,  St.  Louis, 
Mo. 

KOPPER   KING. — Trade  name  for  spark 

flugs   manufactured    bv   the   Sharp   Spark 
lug  Co..  Wellington,  Ohio. 
KOPPER    KING    JUNIOR.— Trade   name 
for  spark  plugs  manufactured  by  the  Sharp 
Spark  Plug  Co..   Wellington.   Ohio. 

KOPPERS  CO.,  THE.— Union  Arcade, 
Pittsburgh.  Pa.  Manufacturer  of  motor- 
driven  coke  drawing  coal  _"  ' — 
dllng  machlnf J 


.    Presl- 
,    C.    J. 


secretary  and  trei 
urer.^S.  T.  Brown;  contract  manager, 
B.   KlrkDatrick. 

KORRECT-I-KU  T.— Trad  ■ 
electric  cloth  cutting  mad 
'.ured    by    the    Ami    ' 


Marti  In  ( 


Co., 


- --_    Cutting 

149-151    Lafayette    St..    New 


t  for  adjustable 
ured  by  the  Kos- 
E.    16th    St.,    Nev. 

SRP.— 6-7   E.    ISth 


York.   N. 

KOSMO Trade      nai 

portable  lamp  manufai 
mollte  Mfg.  Corp.,  6-' 
York.  N.  Y. 

KOSMOLITE   MFG. 

St..    New    York.    N.    Y.      . 

lighting  fixtures  and  portable  electric 
lamps.  Business  established  1918.  Preal 
dent  and  sales  manager.  Max  Kossman 
secretary,  Leon  Kossman:  treasurer,  Moses 

KOS8UTH  PROCESS. — A  process  for  the 
electrolytic  production  of  bromine  from 
bromide  solutions. 

KOVEN   A   BRO.,   L.  O.— Jarsey  CItv.  N. 
J.      Manufacturers    of    tanks,    air   washers, 
and     floor     boxes.      Bush 
1861.      Partnership,    I».    O; 


estahllshe 


„aln  office  end  fac- 
tory, 154  Ogden  Ave..  Jersey  City.  N.  J. 
Branch  office,  50  Cliff  St.,  New  York.  I 

K,  P. — Trade  name  for  fuseless  rosettes 
manufactured  by  the  Bryant  Electric  Co. 
Bridgeport,   Conn. 

K-P-F  ELECTRIC  CO.— 37  Stevensoi 
St..  San  Francisco.  Cal.  Manufacturer  o 
high-tension  pole -tope  switches. 

KR  LAW.— The  KR  law  states  that  the 
transmission    loss   In   a    telephone    line 
proportional  to  the  product  of  the  eapi 
tance    and   the   resistance   for    the    en_.._ 
line.     The  assumption  was  that   if  the  KR 


,  of  England. 
INC.— 683  18th  Ave., 
;,  i\.  j.  manufacturer  of  pliers, 
s  established  1860.  President,  A.  A. 
■r;  secretary,  treasurer  and  sales 
r,     Galrvard.       Factory,     Irving  ton. 


of     ladders. 


,_  and  glass  domes. 
Business  established  1906.  President.  Sam- 
uel Kramer:  secretary  and  treasurer.  Abra- 
ham Kramer;  sales  manager.  Samuel  Roth- 
farb;  general  manager;  Mortimer  Elliott. 
KRAMIO  A  CO.,  R.  E — 8th  St.  A  F,g- 
gleston  Ave..  Cincinnati.  Ohio.  Manufac- 
turers of  asbestos  products.  Business  es- 
tablished 1900.  Factory,  Lockland,  Ohio. 
Branch  office,  Indianapolis,  Ind. 
RANTZ— Trade 


sid.TH 


THE.— Hones - 

nf     electroliers 
G.  William 


KRANTZ  A  SELL  ■ 
dale.  Pa.  Manufactu: 
and   portable  lamps-     Pi 

Sell;    secretary    and    tr, 

Fritz.  Main  office,  Honesdale, 
torles.  Honesdnle,  Pa.,  and  BarryvlHe.  N. 
Y.  Branch  offices.  7  W.  24th  St..  New 
York.  N.  Y.:  39  E.  Madison  St.,  Chicago, 
111.;    41   Pearl   St.,    Boston,    Mass. 

KRAYBEN  METAL  PRODUCTS  CO., 
INC.— 138  Prince  St..  New  York.  N.  Y. 
Manufacturer  of  conduit  fittings.  Business 
established  1919.  President  and  general 
manager,  Irwin  I.  Krainess;  secretary  and 
* '.  Harry  B.   Schultz. 


Hattlesburg.  Mlas. 

KRESS  CO.,  GEORGE  R.— 1900-1902 
Brighton  Rd..  Pittsburgh.  Pa.  Manufac- 
turer of  lightning  rods.  Business  estab- 
lished 1889.  President.  Alf.  S.  Kress;  vice- 
president   George   R,   Kress.    * 


and     general 


O. 


Steuernagel. 

KRETZER  BRAND.— Trade  name  for 
lightning  rods  and  accessories  manufac- 
tured hy  the  St.  Louis  Lightning  Rod  Co.. 
2135   De  Kalb  St.,  St.,  Louis.    Mo. 

KRIBS  CO.,  LTD.,  W.  A.— Hespeler. 
Ont..-  Can.  Manufacturer  of  electric  wash- 
ing machines.  Sales  representatives. 
Northern  Electric  Co..  Ltd..  Montreal.  Que.. 
Can.:  Great  West  Electric  Co.,  Ltd.,  Win- 
nipeg.  Man.,   Can. 

KROfcSCHELL  BROS.  CO., — 440  W.  Erie 
St..  Chicago.  Til.  Manufacturer  of  mntor- 
rtrlv^n  refrigerating  machines  and  boilers. 
President.  R.  O.  Buts:  vice -pre  si  .lent.  A  H. 
Goels:    secretary.   R.    A.   Kroeschell;   treaa- 


',   C.  H.   Kro 


ichell. 


■   resistance 
river -Harris 


K  ROM  ORE. —Trade   name    f 

wire    manufactured    by    the    1 
Co..  Harrison.  N.  J. 

KRUEQER  LUMBER  CO..  A.  L.— 511 
Lumber  Exchange.  Minneapolis,  Minn. 
Producer  of  cedar  poles. 

KRUSE  ELECTRIC  CO.— Ft.  Wayne. 
Ind.  Manufacturer  of  box  hangers-  Presi- 
dent and  general  manager,  E.  H.  Kruse, 

KUHLMAN  ELECTRIC  CO.— Bay  City, 
Mich.  Manufacturer  of  transformers. 
Business  established  1893.  President.  J. 
C.  Hewitt:  vice-president  J.  T.  Kuhlman; 
secretary,  treasurer  and  genera!  manager. 
J.  A.  Johnson:  sales  manager,  F.  E.  John- 
son. Ms  In  office  and  factory.  2fith  *  Jef- 
ferson Sts..  Bay  City.  Mich.  Branch  of- 
fices, Z80  Carolina  St..  Buffalo.  N.  Y.: 
1500  W.  Montgomery  Ave.,  Philadelphia. 
Pa.  Salea  representatives.  O.  E.  Thomas 
Co.,  Los  Angeles.  Cal.;  W.  J.  Hugo.  Madl- 
™"        "  Electric   ft  Mfg.  Co.. 


all   ■ 

H.    B. 

Inr 

»v 

s 

Hai 

Isco.   Cal.;   Baltlm 
ply  Co..  Baltimore.  Md. 

KUHLMAN  ENGINEERING  CO.,  THE. 
—640  Champlnln  St..  Toledo.  Ohio  Manu- 
facturer of  switchboards  and  special  panels 
and  cabinets.  President,  L.  J.  Harpst: 
vice-president,  A,  B.  Kuhlman;  secretary 
and  treasurer,  C.  H.  Kuhlman. 

KUHN  A  JACOB  MACHINE  A  TOOL 
CO.— Prospect  ft  I',  ft  R.  It..  Trenton,  N. 
J.  Manufacturer  or  dies  and  molds  for 
electrical  Insulation.  President.  Eugene 
Jacob;  vice-president.  Walter  Jacob;  secre- 
tary and  treasurer.  George  Kuhn. 

KURTZMANN  PHONOGRAPH  CO.,  INC. 
—700  Main  St..  Buffalo.  N.  Y.  Manufac- 
turer of  electric  phonographs.  President. 
Volney  P.  Klnne:  vice-president.  Christian 
Kurtzmann;  secretary  and  treasurer.  Frank 
J.  Bushman- 
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KURTZMANOLA.— Trade  name  for  elec- 
tric phonograph  manufactured .  by  the 
Kurt'imar,  Phonograph  Co.,  Inc.,  TOO  Main 
St.,  Buffalo,  N.  Y. 

KURZ  &  ROOT Appleton.  Wis.  Manu- 
facturers of  motors,  generators,  switch- 
boards and  armatures.  Business  estab- 
lished  1898.     W.    W.    Root,   general   man- 


The  form  K.V.A.  is  still  used  . 
tent,  but  kv-a.  Is  preferred  because  It  bet- 
ter represents  the  compound  character  of 
the  unit,  which  may  be  regarded  as  the 
product  of  the  kilo  volts  by  the  amperes 
of  a  circuit. 

KV. A. -RATING  FOR  ELECTRICAL 
MACHINERY.— The  rating  of  alternating- 
current  generators  and  of  transformers  Is 
usually  expressed  In  kllovDlt-amperes(kv- 
a.)  available  at  the  output  terminals,  at  a 
specified   power- factor. 

KW.— Abbreviation  for  kilowatt  or  kilo- 
watts when  used  with  numerical  values. 
The  abbreviation  K.W.  Is  still  also  much 
used,  but  kw.  is  the  preferred  form,  since 
kilowatt  Is  written  as  a  single  word. 

K.W Trade  name  for  rosettes  manufac- 
tured by  the  Bryant  Electric  Co.,  Bridge- 
port, Conn. 


K.W.— Tra 
icture 


by    t 


storage   batteries 
"~y  Co., 


1532-34  S.   Michigan  Ave.,   Chicago, 

K-W.— Trnde  name  for  Ignition  equip- 
ment manufactured  by  the  K-W  Ignition 
Co.,  iJ.  30th  St.  ft  Cheater  Ave.,  Cleveland. 
Ohio. 

K.W.  BATTERY  CO.— Chicago,  111. 
Manufacturer  of  storage  batteries.  Busi- 
ness established  1913.  President.  Hermann 
Paepcke;  secretary,  P.  E.  Duzeskl:  treas- 
urer, Charles  Wiedemann;  general  man- 
ager. B.  Leewenheri:  sales  manager,  J.  E. 
Ward.  Main  office.  1532  S.  Michigan  Ave.. 
Chicago,  111.  Branch  office.  61*  W.  53rd 
St..   New  York,  N.  Y. 

KW-HR- Abbreviation  for  kilowatt-hour 
or  kilowatt-hours.  Formerly  (and  to  some 
extent  still)  written  K.W.H.;  this  form 
does  not  suggest  the  complete  term  as  well 
as  the  preferred  form,  kw-hr. 

K-W  IGNITION  CO.— EL  30th  St.  & 
Chester  Ave..  Cleveland.  Ohio.  Manufac- 
turer of  Ignition  equipment.  President.  J. 
A.  Williams;  vice-president,  William 
Kaple;  general  manager,  C.  Albracht;  sec- 
retary  and    treasurer,    A.    F.    Williams. 

KW.  RATING  FOR  ELECTRICAL  MA- 
CHINERY.—The  rating  of  d-c.  generators 
Is  expressed  in  kilowatts  (kw.)  available 
at  the  terminals.  It  Is  recommended  by 
the  Standardization  Rules  of  the  A.  T.  K. 
E.  that  motors  shall  also  be  rated  accord- 
ing to   the  power  In  kw.  available  at  the 


shaft.  This  has  not  a*  yet  been  widely 
adopted,  most  manufacturers  and  users  of 
motors  expressing  the  motor  output  in 
horsepower. 

KWICK-LITE  ELECTRIC  CORP.— 360 
Kearney  St..  San  Francisco,  Cal.  Manu- 
facturer of  electric  lanterns. 

KWIK-KUT— Trade  name  for  motor- 
driven  hacksaws  manufactured  by  E.  C. 
Atkins  &  Co.,  40!  S.  Illinois  St.,  Indian- 
apolis,   Ind. 

KWIK-LITE.— Trade  name  for  flash- 
lights and  batteries  made  by  the  Usona 
Mfg.  Co.,  Inc.,  1  Hudson  St.,  New  York, 
N.    Y. 

KWIKON.— Trade  name  for  conduit  fit- 
tings and  wiring  devices  manufactured  by 
S.  H.  Frallck  &  Co.,  15  S.  Clinton  St..  Chi- 
cago,  III. 

KWIKON  NO  BOLT— Trade  name  for 
fixture  stud  manufactured  by  S.  R.  Fralick 
ft  Co..  15  S.  Clinton  St..  Chicago,  HI. 

KYANIZlNC— A  method  of  preserving 
wood  from  decay.  It  Is  used  somewhat  an 
telegraph  poles,  orossarms.  etc.  It  consists 
of  an  impregnating  process,  using  a  strong 
solution  of  corrosive  sublimate  of  mercury 
chloride.  The  process  requires  about  £4 
hours   to   penetrate   one    Inch. 

KYLE.— Trade  name  for  electricians' 
boring  machine  manufactured  by  the  Hy- 
Kou   Mfg.   Co.,   Alliance.   Ohio. 


L.— The  symbol  for  inductance  ex- 
pressed In  henrys.  or  for  what  Used  to  be 
called  the  coefficient  of  self-induction.  The 
form  1  Is  also  used  as  a  general  symbol 
for  length  In  electrical  formulas,  usually 
expressed  In  centimeters,  unless  specifically 
stated  to  be  Inches,  feet  or  some  other 
unit. 

LA  BELLE — Trade  name  for  electric 
Iron  manufactured  by  the  W.  T.  Burt  Co., 
New  Cumberland.  W.  Va. 

L.  A.  BRASS  FOUNDRY.— 1539  E.  16th 
St..  Los  Angeles,  Cal.  Manufacturer  of 
brass  castings.  Business  established  1918. 
Partnership,  A.  H.  Freltag  and  Wm.  Elch- 
enhofer. 

LABELS  AND  TRANSFERS,  LAMP, 
APPLIANCE  AND  CARTON.— Printed  la- 
bels bearing  ratings,  trademarks,  manu- 
facturers' names  and  similar  Information 
are  used  to  the  extent  of  many  millions 
every  year  in  the  electrical  Industry.  They 
are  used  on  lamps,  fuses,  cutout  boxes. 
cabinets,  etc..  and  on  paper  boxes  and 
cartons  containing  devices,  appliances  and 
supplies,  being  pasted  on  the  box  or  article 
before  leaving  the  factory.  Decalcomanla 
transfers  are  extensively  used  for  orna- 
mental designs,  trade-marks,  etc.,  on  vari- 
ous household  appliances,  such  as  washing 
machines  and  vacuum  cleaners.  They  are 
also  used  on  telephones,  coin  boxes,  etc., 
and  many  metal  parts  and  machines.  Such 
transfer  designs  adhere  better  than  labels 
and  are  capable  of  being  made  quite  elab- 

Manufacturm: 

Dennison   Mfg.   Co.,   Fram Ingham,   Mass. 

Gair    Co.,    Robert    Brooklyn,    N.   Y. 

Meyercord  Co.,  131  W.  Washington  Blvd., 
Chicago.  III. 

Palm  Bros.  Co.,  The,  Norwood,  Cincin- 
nati. Ohio. 

LABORATORY  APPARATUS,  ELEC. 
TRICALLY  HEATED  OR  MOTOR- 
DRIVEN,  MISCELLANEOUS.— This  classi- 
fication includes  all  electrically  operated 
laboratory  apparatus  which  Is  not  other- 
wise listed  In  the  several  classifications  de- 
voted to  such  equipment.  Particularly  such 
devices  as  Inspirators  and  evaporators,  spe- 
cial heaters  and  ovens,  agitators  ami  stir- 
rers used  in  medical  and  other  laboratories 
and  other  similar  apparatus  and  electrical 
devices  whose  application  Is  too  special  for 
separate  listing  are  to  be  Included  under 
this  heading. 

Wahmann   Mfg.  Co..  George  H.,   520  W. 

Baltimore   St.,  .Baltimore,   Md. 


LACANITE.— Trade  name  for  molded  in- 
sulation manufactured  by  the  Scran  ton 
Button  Co.,   409  Cherry  St..   Scranton,  Pa. 

LACHUTE  SHUTTLE  CO.,  LTD.,  THE. 
— Lachute  Mills.  Que..  Can.  Manufacturer 
of  crossarms.  brackets.  Insulator  pins,  etc. 
Business  established  1870.  President  J-  T. 
Ayers;  vice-president,  W.  H.  Ayers;  sec- 
retary. Clement  Tremblay;  general  man- 
ager.  E.   F.  Ayers. 

LACLEDE-CHRISTY  CLAY  PRODUCTS 
CO.— St.  Louis,  Mo.  .  Manufacturer  of  fire 
brick,  fire  clay  and  other  refractories. 
President,  John  L.  Green;  vice-president 
and  general  manager,  Richard  D.  Hatton; 
secretary  and  treasurer,  W.  J.  Westphalen. 
ide     Bldg.. 


LACLEDE  STEEL  CO.— Arc 
St.  Louis,  Mo.  Manufacturer 
axles  and  other  steel  products. 


of 
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LACO.— Trade  name  for  lighting  fixtures 
manufactured  by  the  Lighting  Appliance 
Co.,   4  White   St.,  New  York.   N,   Y. 

LACO- DALITE.— Trade  name  for  dif- 
fuses manufactured  by  the  Laco- Philips 
Co..    131   Hudson   St.,  New  York,   N.   Y. 

LACO. PHILIPS  CO.— 131  Hudson  St, 
New  York,  N.  Y.  Manufacturer  of  Illum- 
inating glassware.  President,  J.  C.  Lowe; 
secretary.  William  Berry:  treasurer.  C.  A. 
Votteler;  sales  manager,  E.  F.  Oliver. 

LACQUERS,  ARMATURE. —  Lacquers 
are  often  applied  to  the  surface  of  arma- 
tures of  electrical  machines  as  a  final  pro- 
tective coating  to  the  completed  armature. 
The  lacquer  used  Is  waterproof  and  to  some 
extent  Insulating,  and  should  be  capable 
of  withstanding  the  temperatures  developed 
In  the  armature  when  carrying  a  heavy 
load.  It  serves  to  reduce  the  liability  for 
water,  dust  and  dirt  adhering  to  or  pene- 
trating the  winding  and  damaging  It. 

Manufacturer!: 

Barrett  ft  Co.,  M.  L..  (33  W.  Lake  St., 
Chicago.  III. 

Celluloid  Zapon  Co.,  BOO  Eth  Ave.,  New 
York.  N.  Y.    "Zapon." 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso.  Ind.  (See  display  adv.. 
page  1320.) 

Columbus  Varnish  Co.,  The,  264  Con  Ins 
St..   Columbus,   Ohio.     "Columbus." 

Du  Pont  De  Nemours  &  Co.,  E.  I..  Wil- 
mington,  Del.     "Pyroxyllin." 

Electric  Insulation  ft  Varnish  Co.,  Ltd.. 
New  Toronto,  Ont.,  Can. 
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Flexible  Compound  Co.,  Inc.,  The.  3807 
Haverford  Ave.,  Philadelphia.  Pa. 
"Flexible  Compound." 

Globe  Chemical  Co.,  727  Bidgeway  Ave.. 
Cincinnati,  Ohio. 

Impervious  Metal  Corp.,  421  Wood  St.. 
Pittsburgh.  Pa. 

INTERNATIONAL  PAINT  CORP.,  St 
Louis.  Mo.  "Inco  Products."  (See  dis- 
play adv..  page  1320.)  ' 

Standard  Varnish  Works,  90  West  St. 
New  York,  N.  Y. 

Sterling  Varnish  Co.,  The,  526-8  Fulton 
Bldg.,  Pittsburgh.  Pa.     "Sterling." 

Technical  Color  ft  Chemical  Works,  382 
Hudson  St..  New  York,  N.  Y. 


LACQUERS,  METAL.— These  lacquers 
are  varnishes  made  up  by  dissolving  shellac 
In  alcohol.  They  may  be  clear  or  given 
various  colors  by  the  addition  of  pigments. 
They  are  commonly  used  to  furnish  a  pro- 
tective coating  to  polished  metal  surfaces. 
Brass  fixture  parts  and  other  brass  parts 
of  Instruments  and  machines  are  generally 
given  this  protective  coating.  Generally  a 
clear  lacquer  which  does  not  detract  from 
the  polished  appearance  of  the  metal  is 
employed,  although  where  protection  Is 
more  important  than  appearance  a  slight 
yellowish   or  other   tint   Is,   of   course,    not 


objec 


Manufacturer*: 

Barrett  &  Co.,   M.  L.,    233  W.   Lake   St.. 

Chicago,  III. 
Celluloid  Zapon  Co.,  200  6th   Ave.,   New 

York,  N.  Y.    "Zapon." 
Columbus  Varnish  Co.,   The.  254   Cozzins 

St..  Columbus,  Ohio.     "Columbus." 
Du    Pont    de    Nemours    Co.,    E.    I.,    Wil- 
mington,  Del.      "Pyroxylin." 
Egyptian    Lacquer   Mfg.    Co.,    The,    5.    E. 

40th  St.,  New  York,  N.  Y. 
General    Platers"    Supply    Co.,    Inc.,    489- 

493  Broome  St.,  New  York,   N.  Y.     "G. 

P.   S." 
Globe  Chemical  Co.,  727  RIdgeway  Ave., 

Cincinnati.  Ohio. 
HILO    VARNISH    CORP..    1    Gerry    St.. 

Brooklyn.  N.  Y.      "Hilo."     (See  display 

adv..   page  1318.) 
Impervious   Metal  Corp.,   421   Wood   St.. 

Pittsburgh.  Pa. 
Nikolas  ft  Co..  a  J.,  1227-3S  Van   Buren 

St.,   Chicago,   111. 
Technical  Color  *   Chemical   Works,    382 

Hudson  St.  New  York,   N.  Y. 
Waukegan  Chemical  Co..  Waukegan,  111. 
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1  ADD  CO..  THE  QEORGE  T.— Pitts- 
burgh, Pa.  Manufacturer  of  water  tube 
boilers.  Business  established  1910.  Presi- 
dent and  treasurer.  George  T.  Ladd;  sec- 
retary, Robert  El  Chew.  Main  office,  First 
National  Bank  Bid*.  Pittsburgh.  Pa. 
Branch    office,    E1S    MnCormlek   Bldg..   Chl- 

LADOER  SHOES,  SAFETY  OR  NON" 
SLIPPING.— The  ladders  used  on  tile  and 
metal  floors  are  usually  equipped  with  spe- 
cial shoes  to  prevent  the  ladder  from  slip- 
ping over  the  smooth  surface.  This  is 
of  particular  importance  when  working 
around  electrical  machinery,  switchboards, 
etc..  where  the  danger  Involved  la  greatly 
Increased  by  the  possibility  of  receiving 
serious  shocks.  The  shoes  are  usually 
made  of  Iron  fitted  with  a  tread  of  car- 
borundum   or    other    abrasive    compound, 


American  Mason  Safety  Tread  Co.,  126 
Perry  St..  Lowell,  Mass.     "Non-Slip." 

Safety  First  Supply  Co.,  107  3rd  Ave., 
Pittsburgh,  Pa.     "Diamond." 

Superior    Ladder  Co..    The,    Goshen,    Ind. 

LADDERS,      ELECTRICIANS',      LAMP 

TRIMMERS'    AND    MOTOR    TENDERS' 

The  ladders  generally  used  by  electricians 
are  rugged  step  ladders.  As  they  are  com- 
monly used  for  working  on  ceilings  they 
are  high  and  are  sometimes  provided  with 
a  folding  shelf  for  tools,  blow  torch,  fixture 

Eirta,  etc  Trimmers'  and  motor  tenders' 
ciders  are  usually  of  the  straight  ladder 
type.  The  trimmers'  ladders  sometimes  are 
provided  with  a  curved  Iron  rest  to  pro- 
vide greater  stability  when  placed  against 
a  round  pole.    Both  types  may  be  equipped 

with  a  safety  tread  to  provldr 

footing  when  ------ 

metal  floors. 
Manufacturers: 
Bent  Rung  Ladder  A  Mfg.  Co..  725  South 

St.,  Indiana.  Pa. 
Brown  Safety  Ladder  Mfg.  Co.     "W-N- 
B."        (Sales     department.      Swan  a  Irani 
Sales   Co.,   825   Manhattan   Bldg.,   Chi- 
cago,  111.) 
Kramer-  Blssell  Co..   Inc.,   6259  Duwamlah 

Ave.,  Seattle,  Wash.  "Safety." 
Superior  Ladder  Co.,  The,  Goshen.  Ind. 
(Also  extension,  sectional  and  special.) 
LADDERS,  MANHOLE.— Operating  and 
maintenance  work  In  manholes  requires 
that  ladders  beprovlded  as  a  ready  means 
of  entrance.  When  manholes  are  entered 
frequently  It  la  desirable  to  leave  a  lad- 
der In  each  manhole.  A  very  satisfactory 
type  of  ladder  Is  one  of  galvanised  Iron 
which  Is  light  enough  to  be  handled  by 
one  man.  Where  the  floor  gives  S  ft. 
of  headroom  the  ladder  must  tie  about  8 
ft.  long  to  reach  the  manhole  cover.  Wood 
ladders  may  be  used  where  they  are  car- 
ried on  a  wagon,  but  ladders  left  In  the 
-  '  -'s  continuously  should  he  of  galvan- 


Msnufictursra: 

Brocklen  Underground  Electrical  Mfg. 
Co.,  Qlenslde,  Pa.      "Bee  Line." 

Brown  Safety  Ladder  Mfg.  Co.  "W-N- 
B."  (Sales  department,  Swanstroro 
Sales  Co..   826   Manhattan   Bldg..   Chi- 


J,   EL) 

Cope,   T.    J.,    1S20    Chancellor    St.,    Phila- 
delphia,  Pa. 
Flour  City  Ornamental  iron  Co.,  ITth  St. 

A  28th  Ave.,  s„  Minneapolis.  Minn. 
HALLETT   IRON    WORKS,    Harvey.    111. 
"Halle  tt."       (See     display     adv..     page 
1164.) 
Kramer- Blssell  Co.,   Inc..   6369  Duwamlsh 

Ave.,  Seattle,  Wash.    "Safety." 
Lanz  &  Sons,  Mathew.  Pittsburgh.  Pa. 
Newman   Mfg.   Co.,    717-21   Sycamore  St. 

Cincinnati,  Ohio. 
LADDERS,  TRAVELING,  FOR  ELEC 
TR1CAL  USES.— The  traveling  ladder  ti 
built  to_run  over  a  trolley  supported  by 
brackets  from  the  front  of  wall  cases.  It 
is  usually  equipped  with  steps  Instead  of 
rungs  and  rolls  along  the  floor,  on  two 
small  wheels  fastened  at  the  bottom  of  the 
ladder.  They  are  used  In  electrical  deal- 
ers' stores.  Jobbing  houses,  warehouses, 
stockrooms,  etc.,  where  it  is  necessary  to 
store  electrical  supplies,  lamps,  etc..  In 
cases,  drawers,  etc.,  on  shelves  high  up  on 
the  walla  where  they  would  otherwise  not 
be  readily  accessible.  Numerous  super- 
posed shelves  are  required  especially  where 
a  high  rental  la  paid  for  an  electric  shop 
centrally  located  and  where  waste  of  floor 
or  wall  space  is   consequently   Inadvisable. 


LADLES,  POURING,  SOLDER  AND 
LEAD.— These  ladles  are  simply  metal  cups 
provided  with  long  metal  handles.  They 
are  used  chiefly  to  pour  lead  or  solder  In 


Iped  or  soldered  Joints   In  lead- 
co  vert™    cables,   large   strandi  " 
other  electrical  construction. 


,  large  stranded  cables  and 


Manufacturers: 
Ashton  Mfg.   Co.,   181   Emmet   St.,   New- 
ark. N.  J.     "Red-Hot:" 
Clayton    A    Lambert    Mfg.    Co..    1870-1890 


specialize  In  standard    ...  .      . 

ladles    used    In    general    construction 

ark  where  soldering  Is  required.     (See 


Ington,   Conn.      "Pei 

LA  FRANCE.— Trade  name  for  safety 
devices  tor  linemen,  welders,  etc.,  manu- 
factured by  the  American  LaFrance  Fire 
Engine   Co.,    Elmlra,    N.    Y. 

LAFFLTTE.— Trade  name  for  welding 
flux,  brazing  compounds,  etc..  manufr- 
'    red  by  the  Phillips-  Laflltte  r 

nla  Bldg.,   Philadelphia,    Pa. 

LAO. — When  two  sinusoidal  vector  quan- 
tities of  the  same  frequency  reach  their 
maximum  values  at  different  times,  the  one 
which  occurs  last  In  time  Is  said  to  lag 
behind  the  other.  In  clock  diagrams  the 
lagging  vector  is  drawn  clockwise  with  re- 
spect to  the  leading  vector.  A  lagging 
current,  as  In  an  Inductive  circuit.  Is  drawn 
clockwise  with  respect  to  the  vector  of  the 
oltage   that   causes   it   to   flow.     Also  see 

or  hexagonal 

and  lightened  by  giving  It  a  few  turns 
with  a  wrench.  Pole-line  hardware  Is  com- 
monly fastened  to  the  pole  and  crossarms 
by  means  of  these  screws,  which  are 
heavily  galvanised  for  this  purpose.  Lag 
screws  are  also  used  extensively  for  gen- 
eral construction  work. 

Manufacturers: 

Boss  Nut  Co.,  1732-64  N.  Kolmar  Ave., 
Chicago,   III.      "Boss." 

Clark  Bros.  Bolt  Co..  Mllldale,  Conn. 

Crane    Co.,    836    S.    Michigan    Ave.,    Chi- 

■  Crane,'  Ltd.,  1280  St.  Patrick  St.,  Mont- 
real. Que.,  Can. 

Fischer  A  Hayes  Rope  A  Steel  Co.,  741- 
745  W.  Van  Buren  St..  Chicago.  HI. 

Galvanised  Products  Co.,  First  St.,  Phll- 
Upsburg,  N.  J. 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Square  Gee." 


Hungerford  Brass  A  Copper  Co.,  U.  T„  80 
Lafayette  St.,  New  York,  N.  T.     "Star 

Joslyn  Mfg.  A  Supply  Co.,  188  W.  Wash- 
ington St.,  Chicago,  nl. 
Kunaas  City  P~"   *-   ""' 
City,  Mi 


t  A  Nut  Co..  The,  Kan- 

Laroson' a' Sessions  Co.,  Tbe,  21S8  Scran- 
ton    Ed.,    Cleveland,    Ohio. 
Lanz    A    Sons,    Mathew,    Pittsburgh,    Pa. 
Lowell  Wrench  Co.,   64   Commercial  St., 


National  Acme  Co.,  The.  E.  131st  St.  A 
Colt  Rd.,  Cleveland.  Ohio..  "Namco." 
National  Acme  Co.,  The,  278  De  Cour- 
'  celles,  St.  Henri,  Montreal,  Que., 
National  Marine  Lamp  Co.,   The,  Forest- 

yllle,  Conn. 
Oliver  Iron   A    Steel    Co.,    10th   A   Muriel 

Sts.,  Pittsburgh,  Pa. 
Olney  A  Warrln,   Inc..   297-101  Lafayette 

St.,  New  York,  N.  Y. 
Paine  Co.,   The,   1742  W.   Van   Buren   St., 

Chicago,  HI.     "Never-GIve-Up." 
Pawtucket  Mfg.   Co.,    327   Pine   St.,   Paw- 
tucket,  R.  I. 
Ryerson  A  Son.  Joseph  T..   18th  A  Bock- 
well    Sts..    Chicago,    HI. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh,  Pa.     See  display 
adv.  pages  1396-1402. 
LAQANKE       ELECTRICAL       CO.  —  6969 
Aetna  Rd.,  Cleveland,  Ohio.     Manufactui 
of    switchboards,    switches,    etc.      Business 
established    1910.      W.    E.   Laganke.    owner. 
LAGONDA  MFG.  CO.,  THE.— Springfield, 
Ohio.      Manufacturer   of  boiler  tube   clean- 
ers.    Business  established  1890.     President, 
H.  S.  Bradley;  secretary  and  treasurer.  C. 
J.    Carle:    sales    manager,    M.    M.    Sellers. 
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Main  office  and  factory,  Sheridan  Ave., 
Springfield.  Ohio.  Branch  offices,  Philadel- 
phia, Pa.;  Pittsburgh,  Pa.;  St.  Louis,  Mo.; 
Syracuse,  N.  Y.;  Cleveland,  Ohio;  Cin- 
cinnati, Ohio:  Kansas  City.  Mo.;  Detroit, 
Mich.;  Boston,  Mass.;  90  West  St.,  New 
York,  N.  Y.;  832  S.  Michigan  Ave.,  Chi- 
cago,   III.      Sales   representatives,    Charles 


L.  A.  Rodgers  Machinery  Co.,  Dal- 
las, Tex.;  L.  E.  Pollard,  Minneapolis. 
Minn.;  Frank  R.  Small  Baltimore,  Ohio. 

LAGONDA  PIANO  CO.— New  Castle. 
Ind.     Manufacturer  of  electrically  operated 

LAKESIDE.— Trade  name  for  pliers  and 
wrenches  manufactured  by  the  Lakeside 
Forge  Co..  East  Lake  Rd.,  Erie.  Pa. 

LAKESIDE  BRIDGE  *  STEEL  CO.— N. 
Milwaukee,  Wis.  Manufacturer  of  electric 
hoists  and  coal  and  ash  handling  machin- 
ery. Business  established  1S13.  President, 
V.  W.  Coddlngton;  vice-president  and  sales 
manager,  R.  W.  Reed;  secretary.  H.  M. 
Rlsaeeuw;  treasurer  and  general  manager, 
8.  C.  Coddlngton. 

LAKESIDE  FORGE  CO.— East  Lake  Rd., 
Erie,  Pa.  Manufacturer  of  pliers,  wrenches 
and  drop  forglngs.  President.  F.  B.  Mc- 
Brier;  vice-president.  Alex.  Jareckl;  sec- 
retary, F.  A.  Brevllller;  treasurer  and 
general  manager,  C.  L.   McCloskey. 

LAKESIDE  8UPPLY  CO.— Chicago.  111. 
Manufacturer  of  electrically  operated  pho- 
nographs, phonograph  motors,  lights  and 
automatic  stops.  Business  established  1913. 
President  and  treasurer,  Qustav  C.  Fricke: 
secretary.  William  A.  Fricke;  sales  man- 
ager, Stanly  Frits.  Main  office  and  fac- 
tory, 41(  3.  Dearborn  St..  Chicago.  111. 
Branch  office,  633  Mission  St.,  San  Fran- 
cisco, Cal.  Sales  representative,  Arnold 
Electric  Co.,  140  S.  Dearborn  St.,  Chi- 
cago, 111. 

LAKE  WOOD  ENGINEERING  CO.— 
Cleveland,  Ohio.  Manufacturer  of-  storage 
battery  trucks,  tractors,  loaders  and  In- 
dustrial haulage  equipment.  President, 
Charles  F.  Lang;  vice-presidents,  Roy  G. 
Owens,  Henry  Pleinea.  Lion  Gardiner,  L. 
Brown;  treasurer,  Mr,  Stone;  sales  man- 
ager, Roy  G.  Owens.  Main  office,  Cleve- 
land, Ohio.  Branch  offices,  Atlanta.  Ga.; 
Boston,  Mass.;  Buffalo.  N.  Y.:  11  S.  La- 
Salie  St.,  Chicago,  111.;  Dallas.  ,Tex.;  De- 
troit, Mich.;  Des  Molnea,  Iowa;  Indian- 
apolis, Ind.;  Kansas  City,  Mo.;  Memphis, 
Tenn.;  Milwaukee,  Wis.;  Minneapolis, 
Minn.;  New  York.  N.  Y.:  Philadelphia,  Pa.; 
Pittsburgh,  Pa.;  Richmond,  Va.:  St.  Louis. 
Mo.;    San   Francisco,    Cat. 

LAKIN Trade  name  for  conduit  bender 

manufactured  by  the  Thomas  A  Betts  Co., 
83  Vesey  St.,  New  York,  N.  Y. 

LALANDE  CELL.— A  type  of  primary 
cell  using  the  combination  copper-sodium 
hydroxide- sine,  with  copper  oxide  as  a  de- 
polarizer. The  commercial  form  most  In 
use  Is  known  as  the  Edison -Lalande  cell. 

LALLEY  LIGHT  CORP.— Detroit,  Mich. 
Manufacturer  of  farm  and  portable  light- 
ing plants.  Business  established  19 IC 
President,  treasurer  and  general  manager, 
William  H.  Lalley:  vice-presidents,  George 


LALOR  CO.,  W.  M.— 208  S.  La  Salle  St.. 
Chicago,  m.  Manufacturer  of  electrically 
heated  stills.  Business  established  1114. 
President,  treasurer  and  general  manager, 
W.  M,  Lalor;  vice-president  and  secretary, 
Racine  Thompson. 

LAMB  BROS.  A  GREENE.— Nappanee, 
Ind.  Manufacturer  of  portable  electric 
lamps  and  lamp  shades.  President  and 
general  manager,  George  L.  Lamb;  secre- 
tary and  treasurer,  Harry  B.  Greene. 

LAMBERT.— The  C.  G.  S.  unit  of  bright- 
ness. It  Is  the  brightness  of  a  perfectly 
diffusing  surface  radiating  one  lumen  per 
sq.  cm.  This  Is  equivalent  to  the  bright- 
ness of  a  perfectly  diffusing  surface  hav- 
ing a  coefficient  of  reflection  equal  to  unity 
and  an  Illumination  of  one  phot,  because 
the  brightness  of  an  object  depends  both 
upon  the  intensity  of  Illumination  On  It  and 
the  percentage  of  light  that  It  reflects. 
Brightness  expressed  In  candles  per  square 
centimeter  may  be  reduced  to  lamberts  by 
multiplying  by  *-,  or  if  expressed  In  candles 

Kr  square  Inch  may  be  reduced  to  1am- 
rts  by  multiplying  by  r/8.46  =  0.48(8. 
The  mlllllambert  (=  0.001  lambert)  Is  a 
more  convenient  unit,  since  most  bright- 
ness values  In  Interior  Illumination  are  but 
small  fractions  of  a  lambert. 
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LAMBERT  MACHINE  CO 111  B.  Jef- 
ferson St.,  Marshall,  Mich.  Manufacturer 
of  electric  coffee,  cereal  and  peanut  ma-' 
chlnary.  Business  established  1888.  Presi- 
dent and  general  manager,  A.  P.  Grohen*; 
secretary,  C.  H.  Billings;  treasurer,  I.  W. 
Houston.  Sales  representatives,  M.  S. 
Kenny,  401  Board  of  Trade,  New  Orleans, 
La.;   A.    H.    Kellogg,    101    Varlck    St.,  New 

York,  K.  T. 

LAMBETH  ROPE  CORP.— New  Bedford, 
Mass.  Manufacturer  of  cotton  tape.  Presi- 
dent,   H.    W.    O'Leary;    treasurer,    A.    I* 

LAHORE. — Trade  name  for  portable 
electric  lamps  manufactured  by  Lamb 
Bros.  &  Greene.  Neppanee.  Ind. 

LAMINATED  BRUSH.— A  commutator 
brush  made  up  of  thin  leaves  or  layers  of 
copper.      See    Brushes,    Copper,    leaf    and 

LAMINATED  CORE.— A  core  Or  part  of 
a  magnetic  circuit  which  Is  constructed  of 
thin  layers  of  Iron  or  steel,  or  laminations. 
Also  see  Laminations. 

LAMINATIONS.— The  pieces  of  thin 
sheet  Iron  or  eteel  of  special "*'     —>■<"»- 

9  piled  up  and  " 


It  Is  necessary  to  laminate  the  Iron 
In  order  to  reduce  eddy  currents.  See 
Eddy  currents;  Armature  punching*; 
Cores,  electromagnetic;  Cores,  Held  coll; 
Cores,  transformer;  Iron,  sheet,  for  elec- 
trical purposes;  Steel,  sheet,  for  electrical 
purposes.  — 

LAMME,    BENJAMIN    G.— An    American 
electrical   engineer,   ' ~~"   =— ■»»«»"i 


eiectnuai    m.s"»™.    1    »«»;   Springfield, 

Ohio,  and  educated  in  the  schools  of  that 
vicinity.  He  graduated  from  Ohio  State 
University  "■  mechanical  engineer  In  18S». 
The  next  year  he  entered  the  testing  de- 
partment of  lite  Westlnghouse  Electric  * 
Mfg.  Co.,  but  was  soon  transferred  to  the 
work  of  designing  of  which  he  was  later 
made  director.  In  1900  he  Ml  •Jf01"'** 
assistant  chief  engineer,  and  In  1903,  chief 
engineer  of  this  company,  which  duties  he 
still  actively  fulfills.    Mr.  Lamme  U  known 


for  his  Important  part  in  the  development 
Of  much  alternating -current  apparatus,  in- 
cluding the  induction  motor,  polyphase 
generators,      synchronous      eonverter" 

-'--'•   -' railway 

iiim.-iwi^l  apparatus  for  railway,  light- 
ing and 'power  work,  and  has  to  his  credit 
a  large  number  of  important  patents  cover- 
ing electrical  apparatus.  Among  his  many 
noteworthy  achievements  in  electrical  de- 
sign was  that  of  the  5000-hp.  generators 
used  in  the  first  large  hydroelectric  plant 
at  Niagara  Falls,  which  embodied  many 
new  features,  including  the  revolving  field 
and  vertical  shaft  construction.  In  the  de- 
sign of  many  other  machines  he  was  also  a 
eloneer.  On  recommendation  of  the  Amer- 
an  Institute  of  Electrical  Engineers,  the 
Secretary  of  the  Navy  appointed  Mr. 
Lamme  a  member  of  the  Nave!  Consulting 
Board  in  1815  and  he  gave  valuable  aid  to 
this  body  during  the  prosecution  of  the  late 
war.  He  was  awarded  the  Edison  medal 
by  the  A.  I.  E.  B.  in  1119. 

LAMP.— In  general  the  word  lamp  Is  a 
term  applied  to  any  artificial  source  of 
light.  In  electrical  engineering  it  la  called 
an  electric  lamp  and  refers  to  a  source  of 
light  in  which  electrical  energy  Is  utilised 
The  term  lamp  is  used  In  two  senses.  In 
one  sense  It  refers  only  to  that  complete 
unit  In  which  the  light  is  produced,  as  an 
Incandescent  lamp.  In  this  case  It  refers 
to  the  base,  bulb  and  filament  assembled 
as  a  complete  unit  and  ready  for  use  in  a 

In  the  other  ordinary  usage  of  the  word 
lamp  It  refers  to  this  complete  unit  t- 
gether  with  the  accessories,   the  socket 


everything  that  goes  to  make  up  a  complel 
portable  or  soxnlportable  unit 

Both  meanings  of  the  word  ore  commonly 
used  and  the  lamps  described  belt.*?  are 
classified  to  Include  both  the  complete  units 
with  accessories  and  the  light  source  Itself 

LAMP  ACCESSORIES.— Lomi  ___ 
are  appliances  associated  with  light 
to  confine  and  direct  the  luminous  flux 
where  It  Is  desired.  In  many  lamps,  taken 
In  the  sense  of  a  complete  unit,  they  form 
an  integral  and  very  Important  Part  Of  the 
unit.     The  most  Important  of  such 


sorlea  ore  reflectors,  refractor*,  shades,  and 
globes.  See  these  items  for  further  details 
and  listings  of  producers. 

LAMP  ADAPTERS.— See  Adapters,  lamp, 
miscellaneous. 

LAMP    ADJUSTERS. —  See     Adjusters, 

LAMP  ANNUNCIATORS.— See  Annund- 


LAMP   BASES— 


i,  Incandescent 


LAMP  CAPS.— See  Caps,  lamp,  color,  dif- 
fusing and  reflecting. 

LAMP  CHANGERS.-   See  Changers,  lamp. 

LAMP  CHARACTERISTIC  CURVE— The 
characteristic  curve  of  a  lamp  Is  a  curve 
expressing  a  relation  between  two  variable 
properties  of  the  lamp,  as  condlepower  and 

LAMP  CLAMPS— See  Clamps,  lamp. 

LAMP  COLORING.— See  Coloring  and 
frosting  compounds,  Incandescent  lamp. 

LAMP  CORD.— See  Cord,  flexible,  lamp. 

LAMP  DISTRIBUTION  CURVE— A  polar 
curve  representing  the  luminous  intensity 
of  a  lamp,  or  lighting  unit,  In  a  plane  pass- 
ing through  the  axis  of  the  unit,  and  with 
the  unit  at  the  origin.  Unless  otherwise 
specified,  a  vertical  distribution  curve  Is 
assumed  to  be  on  average  vertical  diatrlbu- 

obtained  by  rotating  the  unit  about  its  axis 
and  measuring;  the  average  Intensities  at 
the  different  elevations.  It  Is  recommended 
that  in  vertical  distribution  curves,  angles 
of  elevation  shall  be  counted  positively 
from  the  nadir  (lowest  point)  as  sero,  to 
the  zenith  as  180*.  In  the  case  of  in- 
candescent lamps,  It  Is  assumed  that  the 
vertical  distribution  curve  Is  taken  with 
the  tip  downward. 

LAMP  EFFICIENCY — What  Is  common- 
ly but  wrongly  called  the  "efficiency"  of  a 
lamp  is  the  ratio  between  the  watts  input 
and  the  luminous  Intensity.  This  gives  a 
value  called  "watts  per  candle,"  which  for 
carbon  incandescent  lamp*  is  about  S.6  and 
for  tungsten  go*- filled  lamps  about  1.1  to 
O.5.  To  call  this  the  efficiency  result*  is  on 
awkward  expression  because  the  higher  the 
actual  lamp  efficiency  la,  the  lower  Is  the 
numerical  value  that  denote*  it.  Moreover, 
efficiency  usually  means  the  ratio  of  useful 
output  to  total  Input,  both  being  measured 
In  the  same  units.  Light  output  and  the 
energy  producing  it  cannot  be  expressed  in 
the  some  or  readily  comparable  units.  The. 
use  of  the  term  efficiency  la  therefore  dis- 
couraged as  applying  to  lamps.  It  Is  better 
Instead  to  give  the  specific  output  in  lu- 
mens per  watt  or  the  specific  consumption 
of  the  lamp  in  watt*  per  lumen.  Instead 
of  the  latter,  the  term  "watt*  per  candle" 
Is,  however,  extensively  used  commercially 
and  denotes  the  watts  per  mean  horizontal 
condlepower. 

LAMP  EVE   SHIELDS See  Eye  shield*, 

lamp;  also  Caps,  lamp,  color,  diffusing  and 
reflecting. 

LAMP  GLOBES.— See  Globes,  arc  lamp 
and  street  .lamp;  Globes,  miscellaneous 
lighting;  Globes,  vaporproof. 

LAMP  GRIPS.— See  Grip*,  lamp. 

LAMP  GUARDS— See  Ouards,  arc  lamp 
and  street  lamp;  Guards,  lamp,  locking; 
Guards,  lamp,  nonlocking,  portable  and 
miscellaneous!. 

LAMP  HANGERS^-See  Hangers,  arc 
lamp;  Hangers,  Incandescent  lamp. 

LAMP,  INCANDESCENT,  DEVELOP- 
MENT OF.— No  one  man  should  be  given 
credit  for  the  complete  development  of  the 
electric  Incandescent  lamp.  Throughout  the 
19th  century  many  efforts  were  mode  by 
many  workers  on  both  sides  of  the  Atlantic 
to  make  a  serviceable  incandescent  lamp. 
for  It  was  known  that  a  wire  could  be 
heated  to  Incandescence  by  passing  suffi- 
cient current  through  It.  But  the  early 
lamps  were  Impractical  and  used  only  In 
the  laboratory  In  the  absence  of  an  Inex- 
pensive method  of  generating  electricity. 

Another  difficulty  lay  in  producing  a 
vacuum  and  finding  some  method  to  pr~ 
vent  the  rapid  vaporisation  of  the  fllamei 
Among  those  looking  for  such  a  method 
was  Edison.  He  searched  the  world  for 
soma  filament  material  that  would  res! 
this  vaporisation.  In  18 78  he  produced  _ 
lamp  using  a  platinum  spiral  filament  which 
he  Improved  and  made  more  practical  about 
a  year  later  by  substitution  of  a  filament 
of  carbonised  bamboo  fiber  which  was  quite 
successful.  During  the  next  few  years  the 
lamp*  were  further  Improved   and   Id  1881 
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they  were  used  In  the  first  multiple  central- 
station  systems.  But  filament  vaporization 
wo*  not  entirely  eliminated  and  the  Interior 
of  the  bulb  blackened  early  and  this  short- 
ened the  useful  life  of  the  lamp.  However, 
these  lamps  with  occasional  minor  Improve- 
ments were  used  for  some  ten  year*. 

In  1811  a  carbonised  cellulose  filament 
(made  by  steeping  Cotton  in  sine  chloride) 
was  introduced,  and  it  quickly  replaced  the 
bamboo  filament.  Because  it  could  be  made 
uniform  In  diameter,  Its  life  was  prolonged, 
for  there  were  no  smaller  parts  of  the  fila- 
ment to  heat  more  quickly  than  the  rest. 
In  the  bamboo  filament  the  portion  of 
smallest  diameter  often  burned  out  very 
quickly.  Gradually  other  improvements  In 
method  and  manufacture  were  Introduced, 
among  them  the  "ahemical  exhaust"  de- 
vised by  an  Italian  experimenter  In  1806 
to  better  the  quality  of  the  lamps  and  re- 
duce the  cost  of  manufacture.  Molded 
bulb*,  similar  In  many  ways  to  those  used 
today,  had  been  used  earlier.  In  fact 
things  generally  were  shaping  themselves 
for  an  Incandescent  lamp  epoch. 

One  forerunner  of  this  epoch  of  much 
better  lamps  was  the  attempt  by  Welsbach 
in  1898  to  replace  the  carbon  filament  with 
a  metal  filament  of  osmium.  Tungsten 
filaments  had  been  used  unsuccessfully 
nine  years  earlier  because  the  experiment- 
ers did  not  realise  the  necessity  of  extreme 
purity  In  the  metal.  Experiments  with 
tantalum  bad  also  been  conducted  after 
von  Bolton  produced  ductile  tantalum. 

The  'metallised  or  grgphltlxed  filament 
lamp,  very  similar  to  the  carbon  creation, 
was  perfected  In  1905.  on  the  discovery  that 
a  filament  similar  to  the  cellulose  carbon 
filament  would  assume  the  electrical  prop- 
erties of  a  fnetal  when  highly  heated  in  an 
electric  furnace.  These  lamps,  called  Gem 
lamps,  resembled  somewhat  the  later 
metal -filament  lamps  and  were  more  effi- 
cient than  the  carbon  lamps.  About  this 
time  also  the  tantalum -filament  lamp  was 
announced.  This  lamp  could  be  burned  at 
temperature*  high  enough  to  produce  a 
still  more  efficient  light.  The  filament  re- 
quired the  metal  In  a  pure  state  and  the 
purification  process  was  tedious  and  ex- 
pensive. In  addition  the  lamp  was  often 
short-lived,  for  alternating  current  had  a 
destructive  effect  on  the  filament.  Efforts 
to  eliminate  the  shortcomings  of  these  • 
lamps  were  curtailed  by  tbe  advent  of  the 
tungsten  incandescent  lamp. 

In  1907  the  first  commercial  tungsten- 
filament  lamp,  tbe  result  of  several  years 
of  experimentation,  was  brought  out. 
These  first  tungsten  filaments  were  very 
brittle,  but  lamp  development  engineers  in 

ductile,  and  the  lamps  became  quite  rugged 
and  long-lived.  Tungsten  ore,  which  is 
found  in  many  parts  of  the  world.  Is  con- 
verted Into  the  pure  metal  and  made  duc- 
tile and  then  drawn  Into  fine  wire  In  which 
form  it  I*  used  for  lamp  filaments.  Be- 
cause practically  all  the  air  was  removed 
from  the  bulb,  the  radiation  of  heat  waa 
slight.  But  at  high  temperatures  the  fila- 
ment evaporated  rather  rapidly  and  de- 
posited as  a  film  of  metallic  tungsten  on 
the  bulb,  decreasing  the  candlepower  of  the 
lamp.  To  make  a  lamp  In  which  the  fila- 
ment would  not  vaporise  unduly  became 
the  problem  of  research  workers. 

After  thousands  of  experiments,  a  lamp 
employing  a  ductile  tungsten  filament,  but 
filled  with  an  inert  gas,  was  produced 
about  1911.  Under  pressure  of  the  gas  the 
filament  resists  vaporization  more  strongly 
and  chemicals  added  cause  the  deposit  that 
does  form  to  be  practically  transparent  so 
that   it  decreases  the   candlepower  of  the 


Practically  all  of  t.  . 
piled  to  the  filament  of  On  Incandescent 
lamp  Is  transformed  Into  heat  energy.  The 
gas  used  in  the  first  of  these  gas-filled 
lamps,  although  It  would  not  combine 
chemically  with  the  tungsten  filament  and 
thus  bring  about  it*  deterioration,  did  radi- 
ate and  conduct  heat  away  from  the  glow- 
ing filament  and  thus  lowered  the  lamp's 
efficiency,  either  by  reducing  the  brilliancy 
of  the  filament  or  by  requiring  more  cur- 
rent to  maintain  the  required  brilliancy 
of  Incandescence. 

It  was  known  that  this  conduction  and 
radiation  of  heat  Is  practically  constant  In 
all  lamps,  Irrespective  of  the  Size  of  the 
filament.  So  the  smaller  lamps,  with  a  few 
exceptions,  are  now  made  In  the  vacuum 
type,  and  the  high-wattage  lamps  are  gas- 
filled.  The  filament  loses  heat  more  slowly 
If  the  filament  construction  I*  compact,  and 
all  gas-fllled  lamps  are  therefore  made  with 
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the  filament  coiled  and  concentrated  in 
■mall  space,  bo  that  the  surface  1b  In  cot 
tact  with  very  little  of  the  heat-radlattF 
and  conducting  gas-  The  Inert  gas  un 
In  these  lamps  Is  derived  From  the  air  at 
Is  a  mixture  of  argon  and  nitrogen. 

In  1910  about  180,000.000  incandesce] 
lamps,  representing  a  total  wattage  of  ovi 
nine  billion  watts,  were  sold  In  the  United 
States.  About  half  of  this  wattage  we 
gas-fllled  tungsten  lamps.  The  numbs  . 
lamps  sold  has  doubled  every  five  years 
from  natural  growth.  Industry  conaun 
large  portion  of  the  lamps  made,  but 
uses  are  found  for  them  consta 
Tungsten  lamps  are  now  manufacture 
many  alien  from  the  tiny  wheat-grain 
used  in  surgery  to  the  high -wattage  moguls 
used  for  motion-picture  projection  am"  * 
large  Interiors,  such  as  In  armories,  ex 
tlon  halls  and  gymnasiums. 

Tears  ago  It   was  difficult  for  the   i 

of   lamps   to    purchase    the    proper    type    ot 
lamps  for  a  particular  use.      But  In  recei  ' 
years   lamps    have    been    standard  lied    to 
remarkable    degree.       In    place    of    sever 
hundred    bases,    four   sizes  of   base    now   I 
every  socket  in  America,  aside  from  those 
on    automoolle*.      All    Incandescent    lamps 
are  made  in  four  shapes,  the  straight-side, 
pear-shaped,   round  and  tubular,  excepting. 
of  course,  decorative  lamps  and  those  for 
special  uses. 

As  the  manufacturers  have  been  ever 
alert  to  perfect  the  quality  of  the  lamps  in 
use  today,  so  they  are  now  working  on  the 
lamps  of  the  future.  Patient  scientists  an 
working  years  ahead  or  their  time  search- 
ing for  the  perfect  lamp.  Perhaps  these 
workers  will  some  day  discover  the  sect  - 
Of  the  cold  light  or  the  firefly;  such  a  drea... 
Is  not  impossible,  for  lamps  liow  operate 
at  efficiencies  undreamed  of  even  a  quarter 
of  a  century  ago. 

LAMP   LIFE  TESTS.— See  Life  test*. 

LAMP-MAKING  MACHINERY,  INCAN- 
DESCENT—To  produce  lamps  at  a  reason* 
able  coat  It  Is  essential  that  the  processes 
be  largely  automatic  and  that  the  operators 
'  *  technically  skilled.  As  a  con- 
ande scent  lamps  are  made  to 
t  by  machinery  which  la  more 
latic,  the  machines  being  for 
me  moat  part  operated  by  girls.  Many  ot 
the  operations  Involve  the  heating  and 
shaping  of  the  glass  parts.  This  Is  usuaJly 
done  by  gas  Jets,  which  are  arranged  to 
strike  the  glass  tubular  stem,  rod  or  bulb 
at  the  proper  point.  Other  machines  form 
the  filament  supports  and  base,  draw  the 
filament  material,  coil  It  (for  gas- filled 
tungsten  lamps),  pump  the  air  from  the 
bulb,  seal  it,  etc.  There  are  about  forty 
crials    that    are    used    to    make    up    the 
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Practically   all  the  r 


Manufacturer*: 

Arrow  Machine  Co.,  4334  Hudson  Blvd., 
West  Hoboken.  N.  J. 

Elsler  Engineering  Co..  Charles,  15  Kirk 
PI.,  Newark,  N.  J. 

Hofmann,  Alfred.  150-152  Hudson  Ave., 
Union  Hill,  N.  J. 

Newark  Engineering  ft  Tool  Co.,  476-82 
18th  Ave.,  Newark,  N.  J. 

Save  Electric  Corp.,  220-254  86th  St., 
Brooklyn,  N.  T. 

York  Electric  ft  Machine  Co.,  30  N.  Penn 
St.,  York,  Pa. 

LAMP     PERFORMANCE     CURVE The 

performance  curve  of  a  lamp  Is  a  curve 
representing  the  behavior  of  a  lamp  In  any 
particular,  such  as  candlcpower  or  con- 
sumption, etc..  at  different  periods  during 
Its  lite.  It  Is  plotted  between  this  quantity 
and  the  life  In  hours. 

LAMP  POSTS.— See  Posts,  ornamental 
and   plain   street   lamp    (two   types). 

LAMP  PULLEYS.— See  Pulleys,  lamp 
lowering. 

LAMP  ROPE. — See  Rope,  lamp  lowering 
and  lamp  trimmers'. 

LAMP  TESTERS.— See  Testers,  lamp. 

LAMP  WINDLASSES.— See  Windlasses, 
lamp  lowering. 

LAMPAGRAPH  CO.— 330  Republic  Bldg., 
Chicago,  111.  Manufacturer  of  combination 
electric  lamps  and  phonographs.  President 
Qeorge  N,  Dobson;  vice-president,  E.  C. 
Linn;  secretary  and  treasurer,  A.  J.  Bums, 


LAMPS,     ARC,     CARBON,     ENCLOSED 
AND  OPEN.— Lamps  In  which  the  light  Is 
produced    by   an    electric  arc   between    two 
electrodes  or  pencils  of  pure  carbon,  t" 
electrodes   being   fed   together  by   the 
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In    the   open    < 
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with  a 


National    I 


globe  loosely  surrounding  It  (< 

of  keeping  strong  wind  or  oth(.  ._.   

from  the  arc  or  providing  diffusion  If  the 
globe  is  of  opal  glass.  Such  arc  lamps  r. 
quire  trimming  or  renewal  of  eleotrodi 
about  every  12  or  14  hours.  It  waa  tl 
earliest  type  of  arc  lamp  to  come  Into  con. 
mcrcial  use  and  waa  at  one  time  used  for 
nearly  all  the  electric  street  lighting  In  the 
United  States.  This  open  arc  lamp  was 
later  superseded  by  the  enclosed  carbon  arc 
tamp,  In  which  a  small  practically  vapor- 
proof  globe  surrounded  the  arc  and  pre- 
vented the  rapid  burning  away  of  the  elec- 
trodes. The  efficiency  of  this  lamp  was 
lower  than  that  of  the  open  carbon  arc,  but 
the  decreased  cost  of  trimming  made  ft 
popular  for  street  lighting  for  many  years 
previous  to  the  past  decade.  The  enclosed 
arc  lamp  requlrea  trimming  only  about  one- 
tenth  as  frequently  as  the  open  arc  lamp. 
The  use  of  both  of  these  aro  lamps  Is  very 
limited  In  the  United  Slates  at  the  present 
time.  The  Open  arc  lamp,  on  account  of  lis 
very  concentrated  light  source  <most  of  the 
light  coming  from  the  hot  crater  of  the 
positive  carbon)  has  been  the  source  o" 
light  most  commonly  employed  for  search 
lights  and  projection  purposes,  such  a, 
stereopticons  and  moving  pictures.  Con- 
cent rated -fllament  Incandescent  lamps  ari 
replacing  the  arc  lamp  In  the  latter  field 
very  successfully,  as  there  are  many  places 
where  they  are  more  economical  and  leas 
troublesome  in  operation. 

Manufacturers: 

BRENKERT  LIGHT   PROJECTION  CO., 
49      Cortland      Ave.,      Detroit,      Mich. 

Canadian   General   Electric  Co.,    Ltd.,   21! 

King  St..  W..  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 
Qclb   Co.,    Joseph,   517   W.    3€th   St..   New 
.-_..._    N    y      "spectro." 

ft    Tack    Co..    The.    AB 
r.uuu^.B  jjiY.aion.  Cleveland,  Ohio. 
New     York     Engravers'     Supply.     230-234 
W.    17th   St.,    New   York,   N.   Y.      "Uni- 
versal." "Violet  Ray." 
Sun-Light  Arc  Co..   Inc.,  218  W.  48th  St., 

New  York,  N.  Y. 
Wagenhorst  &  Co..  J   H„  704  Dollar  Bank 

Bldg.,    Youngstown.   Ohio. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1395-1402.) 
Williams,  Brown  ft  Enrle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

LAMPS,      ARC,      CARBON      FLAME A 

type  of  electric  lamp  In  which  the  light  Is 
produced  by  an  arc  between  the  ends  of 
two  pencils  or  electrodes  of  carbon,  the 
carbon  being  Impregnated  with  certain 
salts  which  produce  a  flame  In  connection 
with  the  arc.  Such  lamps  have  a  much 
higher  efficiency  than  arc  lamps  employing 
pure  carbon,  the  flame  of  the  arc  being 
very  luminous.  However,  they  give  off 
fumes  which  condense  Into  a  form  of  ash 
which  soon  clouds  up  globes  and  reflectors 
and  calls  for  frequent  cleaning.  Even  If 
the  cleaning  Is  very  thorough,  the  glass 
tends  to  become  etched,  thus  absorbing  a 
large  percentage  of  the  light  produced. 
Sine-  the  advent  of  large  size  gas-fllled 
tungsten  lamps,  flame  arc  lamps  have  been 
but  little  used  In  this  country. 
Manufacturers: 
Canadian  General   Electric  Co.,  Ltd..  112 

KLim   St.,    W.,    Toronto.    Out..   Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"WeRtinghouse." 
Gelb   Co..    Joseph.    517   W.    Sfith   St..    New 

York.   N.  Y.     "Spectro." 
To.'i-ine  ('->..    Inc..   C.   J,.   1215  Bristol   St.. 

Philadelphia,  Pa. 
Wagenhorst  ft  Co.,  J.  H.,  704  Dollar  Bank 

Bldg.,  Youngstown,  Ohio. 

WESTINGHOUSE    ELECTRIC    ft    MPQ. 

CO.,  East  Pittsburgh.  Pa.     (See  display 

adv.   pages  1895-1402.) 

LAMPS.      ARC.      METALLIC      FLAME. 

MAGNETITE  OR  LUMINOUS.— An  electric 

lamp  In   which   the  light  Is  produced  by  an 

arc   between    two  electrodes,  one   of   which 

Is  a  heavy  piece  of  metal,  such  as  Copper, 

capable  of  conducting  away  and   radiating 


tube  filled  with  p ... 

metallic  oxide  of  Iron,  called  magnetite,  Is 
usually  the  principal  Ingredient.  The  prin- 
cipal light  comes  from  the  luminous  flame 
of  the  arc  rather  than  from  the  hot  elec- 
trodes, as  In  the  case  of  the  carbon  arc 
lamp.  On  account  of  its  high  efficiency  and 
excellent  Illuminating  and  operating  qual- 
ities, this  is  the  type  Of  arc  lamp  most 
commonly  in  use  for  street  lighting  In  the 
United  States  at  present,  all  other  types  of 
street  arcs  having  been  very  largely  dis- 
placed by  tungsten  Incandescent  lamps. 
Magnetite  arcs  operate  only  on  d-c  con- 
stant-current series  circuits  and  are  usually 
designed  for  4  or  G.G  amperes.  The  light 
Is  nearly  white  and  quite  steady.  A  clear 
or  opal  enclosing  globe  Is  provided  for  the 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,   Ont.,   Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
' '  Westl  nghouse. " 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Series  luminous  arc 
lamps,  pendent  type,  which  give  qual- 
ity, quantity,  and  steadiness  of  Illumi- 
nation, and'  are  very  reliable  and  easy 
to  maintain.  Tfcey  are  very  efficient 
and  give  a  soft,  white  light  having 
spectrum  similar  to  daylight.  The 
maximum  volume  occurs  at  about  10 
degrees  below  the  horizontal,  which  Is 
the  ideal  distribution  for  street  Illuml- 
There  Is  an  entire  absence  of 
fixed  position, 
-nd  Its  length 


burns  without  ft _ 

remains  constant  throughout  the  t 
Made     In     four     different     forms,     me 
principles   of   operation    of    each    being 

nn,,^.,,!,!!.,      ....      ~m8     amJ      y,e     mechHn. 

In    general    details. 


itlally  the  a 

(Bulletins   43258  and"  tSffiA  "'see'  ad v! 
pages  1203-1223.— Adv. 
ternatlonal   Incandescent   Lamp  Works, 
' —     80-88  Bergen  line  Ave.,  Union  Hill, 


N. 


"International." 
"      '"       Corp 


ark,   N.   Y. 


1800 


WESTINGHOUSE    ELECTRIC    ft    MFG 

CO.,  East  Plttaburgh,  Pa,     (See  display 

ndv.  pages  1395-1408.) 

LAMPS,     ARC,     PROJECTING,     STAGE 

AND     STEREOPTICON.— Arc     lamps    en- 

tal    housing    upon   a 

ind  usually  provided 

listn  for  the  carbons. 


closed 

n    a    sheet    me 

«   used 

for    pi 

i   In  a  thea 


of  light  o 


)  projec 


i  int 


lall   c 


„.     -    ■      -   ,— ■former  on   the  stage, 

They  are  also  used  on  the  stage  to  produce 
various  color  and  other  scenic  effects. 

The  arc  lamps  used  are  always  of  the 
high-current  carbon  type.  They  are  oper- 
'" ""  '    whenever   possible 


t  and  to  reduc 


It  t. 


the  proper 


voltage. 

Manufacturer*; 

Beseler  Co..    Charles,   131-33   E.   23rd  St., 

New  York,  N.  Y. 
BRENKERT  LIGHT  PROJECTION  CO.. 

49  Cortland  Ave..  Detroit.  Mich.    "Cres- 

Canadlan  General   Electric  Co..   Ltd..  21! 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Hindle,    Charles    F.,    45    Spring    St.,    Os- 


alnln. 


N.  Y. 


International  Incandescent  Lamp  Work* 
Inc.,  80-Sfl  Bergenline  Ave.,  Union  Hill 
N.  J.    "International." 

Mcintosh  -fitereopticon  Co.,  30  E.  Ran- 
dolph St.,  Chicago,  III. 

Newton,  Charles  I.,  305  W.  16th  St.  New 
York,  N.  Y. 

1'ennefather,  James  S.,  35S  W.  43rd  St.. 
New  York,  N.  Y, 

Sperry  Gyroscope  Co..  The,  Manhattan 
Bridge  Plan,  New  York,  N.  Y. 

Sun-Light  Arc  Corp.,  1600  Broadway, 
New   York,   N.   Y. 

Universal  Electric  Stags  Lighting  Co..  240 
W.   50th   St.,   New  York,   N.  Y.     "Unl- 

Wtlliams.  Brown  ft  Earle.  Inc.,  917  Chest- 
nut St.,  Philadelphia.  Pa. 
LAMPS,    AUTOMOBILE.  — The   lamps 

commonly  used  on  an  automobile  consist  of 
two  headlights,  usually  mounted  3  to  S.E 
ft.  high  and  2.6  to  3.6  ft.  apart  at  the  front 
of  the  machine,  and  a  toll  light  showing 
red  to  the  roar,  with  provisions  for  lighting 
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a  license  plate,  to  one  aide  ot.  below,  or 
above  the  tall  lamp.  Two  headlamps  and  a 
■all  lamp  constitute  the  minimum  require- 
ment of  most  slates  and  cities  In  the  United 
States.  In  addition,  the  car  may  have  any 
or  all  ot  the  following: 

Two  side  lights,  one  on  each  side  of  the 
wind  shield,  are  often  provided:  these  are 
generally  for  use  when  the  ear  la  standing 
or  "parked"  along  the  curb  and  the  head- 
lights are  not  lighted;  they  are  usually 
not  powerful  enough  to  be  of  any  value  In 
revealing  the  road  ahead.  A  lamp,  some- 
times called  a  "speedometer  lamp."  placed 
on  the  Instrument  board  In  fi»nt  of  the 
driver  serves  to  light  the  instruments  and 
■witches  on  the  Instrument  board.  On 
closed  cars  a  deck  light  under  the  roof  and 
a  step  light  are  frequently  provided  for 
lighting  the  Interior  and  step  or  running 
board  of  the  car  while  loading  or  un- 
loading. 

The  standard  electric  lamp  sizes  now 
manufactured  In  America  for  automobiles 
are  31 -op.  gas- tilled  lamps  for  use  In  head- 
tamps.  15-cp  vacuum  lamps  for  headlamps, 
and  lamps  of  2  and  4  cp.  for  other  loca- 
tions,- all  these  are  tungsten  Incandescent 
lamps.  The  most  common  gasoline  auto* 
mobile  electric  equipment  voltage  Is  8  volts, 
supplied  from  three  cells  of  lead  storage 
battery.  A  number  of  equipments  are  12 
volts,  having  8  cells.  A  large  number  of 
Ford  type  oars  not  having  electric  starters' 
have  the  headlights  supplied  from  a  mag- 
neto, giving  a  variable  voltage  according 
to  the  speed  of  the  engine,  the  maximum 
voltage  being  about  18,  so  that  two  It-volt 
lamps  are  run  In  series.  Headlights  are 
separately  listed  under  Headlights,  electric, 
automobile. 
Manufacturers: 
Accessories  Mfg.  Co.,  .311-29  N.  Crawford 

Ave.,  Chicago,  III. 
Adams   &   Westiake  Co.,   319  W.    Ontario 

St.,  Chicago,  111.     "Adlake." 
Advance    Lamp   Works.   316   W.   Superior 

St.,  Chicago.  111. 
American  Auto  Lamp  Co.,   416-411  Union 

St..  Union  Hill.  N.  J. 
American  Ever  Ready  Works  of  National 
Carbon  Co.,  Inc.,  Thompson  Ave.  ft  Or- 
ton    St..     Long    Island     City,     N.     T. 
"Eveready." 
Anchor     Electric     Co.,     567     W.     Jackson 

Blvd.,  Chicago.  HI. 
Anthony  Wayne  Lamp  Co.,   1016   Savllla 

Ave.,  Ft.  Wayne,  Ind. 
Bettalyte    Incandescent    lamp    Co., 
366  W.  16th  St..  New  York.  N.  Y. 
Blue  Bird  Lamp  Co.,  45  E.  17th  St.,  New 

York.  N.  Y.    "Blue  Bird." 
Brlgga  ft  Stratton   Co.,    10*7  Louis  i 

Milwaukee,  Wis.    "Baaco." 
Canadian    General   Electric  Co.,    Ltd..    312 

King  St..  W.,  Toronto,  Ont.  Can. 
Canadian   Lamp   ft   Stamping   Co.,   Ltd. 

Ford,  Ont„   Can.     "CIbsco." 
Canadian  Westlnghouse   Co.,   Ltd..   San 
ford  ft  Hyler  Sts..  Hamilton,  Ont..  Can 
"Westlnghouse." 
Continental  Electric  Lamp  Co.,  1433  Bryan 

PI.,  Chicago,  III. 
Cowles  ft  Co.,  C,  Water  ft  Chestnut  Sts., 

New  Haven,  Conn. 
Desmond  Incandescent  Lamp  Co.,  713-21 
Bergen  Ave.,  Jersey  City,  N.  J.     "Dll- 

Domestle  Tungsten  Lamp  Co..  Inc.,  418- 
.0   Tenth   St..   West   New  York.   N.   Y. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  "Edi- 
son Maida."  (See  display  adv.  pages 
1273-1278.) 

Electric  Glass  Co.,  506  N.  St.  Clair  St., 
Toledo,  Ohio. 

Franco  Electric  Corp.,  Franco  Bldg., 
Brooklyn,  N.  Y. 

Gray  &  Davis.  Inc.,  Boston,  Mass. 

Guide  Motor  Lamp  Mfg.  Co.,  The,  Cleve- 
land, Ohio.    "Guide." 

Hart  Mfg.  Co.,  330  Hamilton  St..  Hart- 
ford, Conn.    "Diamond  H." 

International  Incandescent  Lamp  Works, 
Inc..  80-38  Bergenllne  Ave..  Union  Hill, 
N.  J.     "Simplex." 

Jaeger  Co..  H.  J.,  230  Park  Ave.,  Wee- 
hawken.  N.  J. 

JeiTerson  Glass  Co.,  The,  Follansbee,  W. 
Va.     "Ruby -Jefferson." 

Kllborn-Sauer  Co.,  Fairfield,  Conn. 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.     "Liberty." 

Metal  Specialties  Mfg.  Co..  3200-8208  Car- 
roll  Ave..  Chicago,  III.     "Presto." 

Miniature  Incandescent  Lamp  Corp.,  95 
Bth  Ave.,  Newark.  N.  J.     "Tung-Sol." 

Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton, Mass, 


NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland.  Ohio. 
(See  display  adv.  pages  1270-1271.) 

Banner  Electric  Division,  Youngs- 
town,  Ohio.    "Banner."  ' 

Bryan -Marsh  Division,  Central  Falls, 
R.  I.;  523  S.  Wabash  Ave.,  Chicago,) 
111.;  Detroit.  Mich.;  23  Union  Sq.j 
W..  New  York,  N.  Y.  * 'Bryan  - 
Marsh." 

Buckeye  Electric  Division,  Cleveland. 
Ohio.    "Buckeye." 

Colonial  Electric  Division,  Warren, 
Ohio.    "Colonial." 

Columbia  Lamp  Division,  St.  Louis. 
Mo.    "Columbia." 

Fostoria  Incandescent  Lamp  Division, 
Fostoria,  Ohio.     "Fostoria." 

General  Incandescent  Lamp  Division, 


Ohio.    "Packard. 
Peerless      Brilliant      Lamp      Division, 

Warren,  Ohio.     "Peerless." 
Shelby  Lamp  Division,   Shelby,  Ohio. 

"Shelby." 
Sterling  Electric  Lamp  Division,  War- 
ren, Ohio.    "Sterling." 
Sunbeam    Incandescent    Lamp    Divi- 
sion,   500   S.    Clinton   St.,   Chicago, 
III.     "Sunbeam." 
National  Specialties  Co.,  Inc.,  64  W.  La 

Fayette  Blvd..  Detroit,  Mich. 
Premier  Electric   Co,,   8800-3810  Ravens- 
wood  Ave.,  Chicago,  HI. 
Sharps      Electric     Appliance     Co.,      502-8 

Murphy  Bldg..  Detroit,  Mich. 
Smith    Mfg.    Co..    Inc..    F.    A.,    188-87    N. 
Water  St.,  Rochester.  N.  Y.     "Smith." 
Standard  Metal  Mfg.  Co..   Chestnut.  Jef- 
ferson  ft   Malvern   Sts.,   Newark,  N.   J. 
"Standard." 
Star     Headlight      ft     Lantern      Co.,     294 
Franklin  St.,  Rochester.  N.  Y.     "Star." 
WAKEFIELD   BRASS  CO..   THE  F.  W-, 

Woodland  Rd..  Vermilion.  Ohio. 
WESTINaHOUSE  LAMP  CO.,  185  Broad- 
way,   New    York,    N.    Y.      (See    display 
adv.  page  1274.) 


LAMPS.  BLUEPRINTING,  PMOTOEN- 
GRAVING  AND  PHOTOGRAPHIC— Lamps 
used  for  photographic  work,  or  reproduction 
work  of  any  kind  where  the  light  and 
chemical  action  combine  to  give  the  desired 
result,  should  have  a  high  Intensity  of  ac- 
tinic light,  which  consists  chiefly  of  rays 
at  the  blue  end  of  the  spectrum.  Ordinary 
incandescent  lamps  are  stronger  In  the  red 
and  yellow  rays  than  sunlight  or  than  Is 
desired  for  actinic  work.  Special  tungsten 
lamps  are  now  made  and  used  widely  for 
this  service:  they  have  a  blue  bulb  which 
screens  out  most  of  the  nonacttntc  light 
and  transmits  those  rays  which  are  chem- 
ically active.  This  light  appears  much  like 
daylight  and  permits  very  short  exposures. 
Formerly  arc  lamps  were  used  for  general 
photographic  work.  They  arc  still  largely 
used  for  photoengraving  and  blueprinting. 
Direct -current  arcs  of  high  current  rating 
are  employed  for  this  purpose.  Mercury- 
vapor  lamps  have  also  been  widely  used 
with  succees  for  general  studio  and  motion- 
picture  photography,  blueprinting  and  simi- 
lar service.  They  ere  very  rich  In  green, 
blue  and  violet  raya  and  are  especially 
adapted  for  actinic  work.  For  motion-pic- 
ture photography  they  are  made  In  banks 
of  Ave  to  ten  or  more  parallel  tubes,  giving 
a  large -area  source:  such  banks  mav  be 
mounted  close  to  the  floor,  on  stands  of 
medium  height,  or  suspended  from  the 
celling  or  from  a  special  traveling  crane. 
Man  uf aoturera : 

Bets  Co..   Frank   S.,  Hoffman   St.,   H&m- 
Rurke  ft  James.   240  E.  Ontario  St..  Chi- 
cago, 111.     <"Rexo"  photographic) 
Chicago    Stage  Lighting  Co.,   113  N.   La- 

Salle  St..  Chicago,  III. 
COOPER   HEWITT    ELECTRIC    CO..    9B 
River   St.,    Hoboken,    N.   J.     Mercury- 
vapor    lamps    for    all    classes  of   photo- 
graphic    work,     Including    portraiture. 
copying,   printing,   motion -picture   pho- 
tography,   enlarging    and    blueprinting. 
See     descriptive     advertisement     under 
Lamps,  vapor,  mercury. — Adv. 
EDISON  LAMP  WORKS   OF  GENERAL 
ELECTRIC  CO..  Harrison,   N.  J.      (See 
display  adv.  on  pages  1272-12T3.) 
Gelb   Co.,    Joseph.   612   W.    36th    St.,    New 
York,  N.  Y.     "Spectro." 
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GENERAL  ELECTRIC  CO,.  Schenec- 
tady, N.  Y.  A  special  enclosed- carbon 
arc  lamp  which  gives  an  intense  light 
containing  an  excess  of  violet,  ultra- 
violet or  actinic  raya  for  blue  printing 
and  photographic  work.  Adjusted  for 
20  amps,  at  110  volts  a-c,  15  amps.,  at 
220  volts  a-c.  and  10  amps,  at  329 
volts  d-c.  Equipped  with  heat-resist- 
ing globes.     See  adv.  pages  1203-1223. 

Hadaway,  Tom,  236  6th  Ave.,  New  York, 


N.  J.    "International." 

Macbeth  Arc  Lamp  Co.,  Philadelphia,  Pa. 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Nela  Specialties 
Division,  Cleveland,  Ohio.     "Tru-tint  " 

New  York  Engravers'  Supply,  230-234  W. 
17th  St..  New  York,  N.  Y.  "Pancbro," 
"H.  D.  F.  Photo  Arc."  "White  Hope," 
"Sun,"  "Violet  Ray."  "Universal." 

Ostrander- Seym  our  Co.,  7  S.  Dearborn 
St.,  Chicago,  111. 

Pease  Co.,  The  C.  F.,  829  N.  Franklin 
St.,  Chicago,  III. 

Simplex  Photo  Products  Co.,  Richmond 
Hill,  N.  Y.  "Multlflex,"  "Fortniltllte," 
"Northern  Light." 

TSS!?*1  'v0  ■   Infc   C'  J"   13:s  Bristol  St., 

Philadelphia,  Pa. 
Universal  Electric  Stage  Lighting  Co.,  240 

W.  50th  St.,  New  York,  N.  Y.     "KJIeg- 

Wagenhorst  ft  Co.,  J.  H..  704  Dollar  Bank 
Bldg.,  Youngstown,  Ohio.     "Hi-Power." 
WESTINGHOUSE  LAMP  CO.,  185  Broad- 
way,  New  York,   N.   Y.      (See   display 
adv.  page  1374.) 
Williams.  Brown  A  Earle,  Inc..  918  Chest- 
nut St.,  Philadelphia,  Pa. 
Wohl  A  Co.,  Inc..  M.  J.,  Payntar  Ave    ft 
Hancock   St,    Long   Island   City,    N.    Y. 
Duplex,"  "Broadside,"  "Wohllte." 
LAMPS,    BO UOO I R.— Boudoir  lamps  are 
im.-iir      ■<„>-<  „m.     lampg,      generally      single 
'1r'"""""    —   dressing-table 


icket,   used   __    ...„ 

mps  and  largely  f< 

heae    lamps    commonly    have    a'  silk 

""hT"""*  inade.  the  stand  or  base  b< 


made  of  highly  polished  woods  or  of  metaf 
generally  with  an  attractive  enamel  flnsh' 
For  the  most  effective  use  there  should 
oe  one  on  each  side  of  the  dressing  table. 
as  then  neither  side  ot  the  face  will  be  In 
shadow. 

Manufacturers: 

Aladdin  ( Mfg.  Co..  Muncle.  Ind.     "Dresa- 

\rt  Metal  Works, 
N.  J.     "Ronson." 
Burt  Co..   W.   T..   New  Cumberland.   W. 

Va.     "Allendale." 
Caldwell   Electric    Corp..    1002   N.    Market 

St.,  Champaign,  HI.     "Compolux." 
COLONIAL    ART   GLASS    CO.,    Merlden, 
Conn.      "Colonial  Li^i, »» 
-los.  M 
.    III. 


Ind. 


S  Park 


"Etrurian,"  "Nippon.' 
Hygrade  Lighting  Fixture  Corp 

St.,  Brooklyn,  N.  Y,     "Princess.- 
Keystone   Art  Glass  Co.,    333  N.    5th   St., 

Philadelphia.  Pa. 
McDowell,    Inc.,    J.    M.,    223   E.    42nd   St., 

New  York,   N.  Y.     "Colonla." 
Novelty  Statuary  Co..  1363   W.  Lake  St., 

Chicago.  HI. 
OVALITE    CO.,    THE,    S13    E.    32nd    St.. 

New  York,  N.  Y.     "Ovallte." 
Parker    Co.,    The    Charles,    48    Elm    SL. 

Pittsburgh  Lamp  Brass  ft  Glass  Co.,  607 
Chamber  of  Commerce'  Bldg.,  Pitts- 
burgh,   Pa. 

Polychrome    Art    Works,     2700    Dlverscy 


.   Chlca 


.    III. 


Rose  Bros.  Co.,  321  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Roynl  Art  Glass  Co.,  243  Canal  St..  New 
York,  N.   Y. 

Siegel  Light  Supply  Co.,  The.  231  Mar- 
ket  St.,    Philadelphia.    Pa.      "Waldorf." 

Standard  Wood  Turning  Co..  1756  W, 
Austin  Ave..  Chicago,  fit. 

Starbuck  A  Son.  R.  M..  63  Asylum  St., 
Hartford.  Conn. 

Triangle  Wood  Specialty  Co.,  Inc.,  3347 
W.  Madison  St..   Chicago.   HI. 

Williams  Re-Lart  Lamp  Co..  42C  S. 
Throop  St.,  Chicago,  HI.     "Re-Lart." 


,  Google 
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Williamson  ft  Co..  R..  Washington  ft 
Jefferson   Sts.,  Chicago.  HI. 

Wrought  Iron  ft  Art  Glaus  Fixture  Co 
195  Canal  St.,  New  York.  N.  T. 

LAMPS,  CANDLEPOWER  OP. —The 
candlepower  of  a  lamp  may  be  measured 
In  .several  directions.  The  one  ordinarily 
referred  to  In  speaking  of  a  lamp  Is  the 
mean  horizontal  candlepower.  which  is  the 
average  candlepower  In  the  horizontal 
plane  passing  through  the  luminous  center 
of  the  lamp.  It  Is  always  assumed  that 
the  lamp  Is  mounted  In  a  vertical  position. 

The  mean  spherical  candlepower  or  a 
lamp  la  a  value  sometimes  used.  It  is  the 
average  candlepower  of  the  lamp  In  all 
directions  In  space.  It  Is  equal  to  the  total 
luminous  llux  of  the  lamp  In  lumens,  di- 
vided by  4  r.  The  mean  hemispherical 
candlepower  la  also  used  sometimes,  con- 
sidering  merely  the  upper  or  lower  hemi- 
sphere. .  This  value  Is  obtained  by  divid- 
ing the  total  luminous  flux  emitted  by 
2  r.  The  mean  zonal  candlepower  of  a 
lamp  la  the  average  value  of  candlepower 
over  a  given  zone  usually  confined  within 
certain  specified  angles. 

LAMPS,  CAP.— See  Lamps,  miners'  and 
miners*  safety. 

LAMPS,  CLAMP,  BED  OR  DRESSER— 
Lamps  of  a  portable  or  semi  portable  type 
which  are  provided  with  flexible  cords  to 
plug  Into  a  convenient  wall  receptacle  or 
fixture  socket  and  are  arranged  to  clamp 
onto  the  back  of  a  bed  or  chair  or  onto 
the  side  or  face  of  a  dresser  mirror.  The 
spring1  or  suction  clamp  Is  usually  padded 
with  felt  or  rubber  to  prevent  marring 
polished  surfaces.  An  adjustable  reflector 
Is  provided  to  throw  the  light  on  the  book 
being  read  or  on  the  face  or  hair  In  case 
of  dresser  or  dressing- table  use;  the  re- 
flector should  be  turned  to  shade  the  light 
from  the  eyes.  If  possible.  Some  of  these 
lamps  are  equipped  with  a  compact  reel 
that  (Its  In  the  base  of  the  outfit  and 
winds  up  (he  alack  In  the  connecting  cord 
or  the  full  length  of  the  cord  when  not  In 
use.  thus  making  a  compact  outfit  for  trav- 
eler's use.  Clamp  type  lamps  are  of  con- 
venience not  only  for  the  uses  referred  to. 
but  also  when  lighting  up  any  temporary 
close  visual  work,  such  as  hand  sewing, 
shaving,  etc.,  where  Insufficient  light  la 
provided  by  the  permanent  fixtures  and 
means  for  attaching  a  clamp  lamp  are 
available  but  other  portable  boudoir  or 
reading  lamps  are   not  at  hand. 

Manufacturers: 

ANDERSON  ELECTRIC  ft  EQUIPMENT 
CO..  1G4-180  Whiting  St.,  Chicago,  111. 
"Adapt-a-Llte."  See  display  adv.  page 

Ftercndsen,  Inc.,  Sophus.  365  1st  Ave., 
New  York,  N.  Y.     "Dixie." 

Itreeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St.  Newark.  N.  J. 

Brldgeton  Chandelier  Co.,  Belmont  ft  Ox- 
ford  Sts..   Brldgeton.   N.   J. 

CBldwell  ft  Co,  Inc..  Edward  F.,  36-40 
W.    15th   St.,   New   York,    N.   Y. 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,  Champaign.  111.     "Compolux." 

Cole    Mfg.    Co..    Kent   St..    Lindsay,    Ont., 


2  W.  43rd  St. 


Co  1 1  Ins -Wagner  Mfg.  Co., 
New  York.  N.  Y. 

Farias  Mfg.  Co.,  Decatur,  III.  "Amron- 
Ilte." 

Orel  st  Mfg.  Co.,  New  Haven,  Conn. 
"Wallace." 

Harrison  Fixture  Works.  69  Harrison  St.. 
Brooklyn.    N.    Y.      "Harrison." 

Kosmollte  Mfg.  Corp.,  6-7  E.  lflth  St. 
New  York,   N.   Y.      "Kosmo." 

LOCALIZED  LIGHTING  CORP.,  540  W 
58tb  St..  New  York,  N.  Y.  "Ander- 
son."     (See  display  adv.,  page  12TS.) 

MoFaddln  ft  Co.,  H.  G..  3S  Warren  St 
New  York,  N.  Y.  "DreBalite.,,'  "Em- 
era  lite." 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New    York,    N.    Y. 

Mautner  Unp  Mfg.  Co..  66  Mercer  fit.. 
New  York.  N.  Y. 

Pennefather,  James  S..  358  W.  4!rd  s"t., 
New   York,   N.  Y. 

Reliable  Electric  Co.,  3146  Carroll  Ave. 
Chicago,    III.      "Lite-Arm." 

Rose  Bros.  Co..  221  E.  Chestnut  St.,  Lan- 
caster, Pa. 

Schwartz  &  Bro..  S.  Robert,  729-31 
•'  —  ■•* ,  New   York.  N.   Y.       "Enrob- 


Whlle    Co..    The    O.    C    17    Herman    St.. 

Worcester,  Mass. 
Wirt  Co.,   6121  Greene  St.,  Philadelphia. 

Pa.     "Dlm-A-LIte." 
Young,    Inc..    Lorln   W.,    314    E.    40th    St.. 

New  York,  N.  Y. 


give  a  light  of  nearly  the  mm. 

acter  as  daylight.  The  Moore  tubes,  de- 
scribed under  Lamps,  vapor,  Moore  tube, 
neon,  etc..  when  filled  with  carbon  diox- 
ide give  a  light  very  similar  In  color  value 
to  daylight.  Incandescent  lamps  with  the 
bulbs  made  or  a  special  bluish  colored  glass 
are  also  used  for  this  purpose.  They 
are    generally    tungsten -filament    gas- filled 

Where    colors    are    to    be    matched    at 


-Jtflts     for     equipment     used     with     these 
lamps  or  special  screen,  reflector  or  other 
color -modifying  equipment  to  be  used  with 
ordinary  tungsten  lamps. 
Manufacturers: 
Acme  Lamp  Works,   55   Cambridge  Ave., 

JerBey  City,  N.  J.  "Alwo." 
ARTIFICIAL  DAYLIGHTING  CO..  INC., 
227  W.  17th  St..  New  York,  N.  Y. 
"Macbeth,"  See  descriptive  advertise- 
ment under  "Color -matching  lamps  and 
outfits." 
Caldwell   Electric   Corp.,    1002   N.    Market 

St..   Champaign.   HI.      "Compolux." 
-  "■       —  "'        **-       122    W.    43rd 


ns-Wagner    Mfg.    Co. 
,   New  York,    N.   Y. 


EDISON  LAMP  WORKS  OF  GENERAL 

ELECTRIC  CO..  Harrison.   N.  J.     (See 

display  adv..   pages    1272-1273.) 
Electrical     Products    Corp.,     1128-34     W. 

16th    St..    Los   Angeles.   Cal. 
First    National    Llgh" 

22nd     St.,     Clevela 

lamp." 
International  Incandescent  Lamp  Works. 

Inc..  80-86  Bergenllne  Ave..  Union  Hill. 

N.  J.      "International." 
Liberty  Appliance  Corp- 


.■  York.  N.  Y. 

NATIONAL   X-RAY    REFLECTOR    CO.. 
'"     -'      *      '  ->lvd.,     Chicago.     111. 

'  '  "      (See    display 

nuv..    page    l^wo-1 
New  York  Engravers'  Supply.  S30-234  W. 
17th    St.,    New    York,    N.    Y.      "White 
Hope."   "White  Light." 
Perfedlte  Mfg.  Co..  119  Main  St.,  Seattle, 

Wash.      "Aladolamp." 
Save    Electric    Corp..     220-254     86  th     St. 

Brooklyn,  N.  Y.     "Save." 
Solex   Co..    Ltd..   The.    1202   St.   Lawrence 

Blvd..  Montreal.   Que..   Can. 
Sun-Lljrht     Arc     Corp.,     1600     Broadway, 

New  York,  N.  Y. 
Wagenhorst    ft    Co.,    J.    H.,     704    Dollar 

Rank    Bldg..    Youngstown,    Ohio. 
WE  STING  HOUSE       LAMP       CO..        165 
Broadway.  New  York.  N.  Y.     (See  dis- 
play adv..  page  1274.) 
Whltellte  Electric  Co..  368-70  Broome  St.. 

New  York.  N.  Y. 
WHITING  CO..   INC.,   H.    S..  104  E.  41st 

St..  New  York,  N.  Y. 
LAMPS,  DENTAL  AND  DIAGNOSTIC— 
Dental    lamps    are    miniature    incandescent 
amps   equipped    with   small    reflectors   and 
ultable  handles,  for  use  by  dentists  In  ln- 
peetlna    teeth    cavities:    they    are    usually 
nw-vnltage  tamps  supplied  from  a  battery, 
potential  reducer  or  bell-rlnglng  trans- 
ier.     Diagnostic  ■  lamps   are   also   low- 
Lge  miniature  lamps  similarly  supplied: 
are  of  various  types  depending  on  the 
of   the   body    to   be   examined.     For 
jit  Inspections   the   lamp  may  be  com- 
bined  with    a  compact  sight   tube   or  low- 
power  microscope  that  Is  placed  within  the 
patient's    mouth    and    his   lips    closed    over 
It.  leaving  the  eyepiece  outside.     For  nasal 
work    a    parabolic    mirror    reflector   with    a 
miniature   lamp  at    its  focus  la  sometimes 
worn   on   the   physician's   forehead. 
Manufacturers: 
American    Surgical    Specialty    Co       BE. 

Lake  St..  Chicago.  III.  "Cameron." 
ANDERSON  ELECTRIC  ft  EQUIPMENT 
CO,  Chicago.  111.  The  Anderson  Den- 
tallte  provides  an  Instrument,  essential 
for  every  dentist,  which  permits  the 
same  thorough  examination  heretofore 
only  possible  with  expensive  electrical 
outfits.  The  two  principal  features  of 
the  Dentatlte  are.  Its  simplicity,  and 
Its  ease  of  sterilizing.  The  transparent 
shield  can  be  thoroughly  sterilized,  end 
all  parts  are  quickly  detachable,  elimi- 
nating possibility  of  infection.  Dental- 
Ite  outfits  are  packed  In  neat  leather- 
ette  oases,   and   Include  two   tungsten 
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lamps,  two  mirrors,  eight  feet  of  con- 
ductor oord,  and  a  resistance  unit  for 
attaching  to  electric  light  socket,  or  a 
4-volt  dry  cell  battery.  See  display  ad- 
vertisement on  page  1294. — Adv. 
BURDICK  CABINET  CO.,  Milton,  Wis. 
The  Burdlck  deep  therapy  lamp  con- 
--1ns  special  gas- 


whl  ch  prod  uoes  a 
balanced  white 
light,  closely  re- 
lated to  sun- 
light. Reflector 
of  highest  known 
reflecting  effi- 
ciency provides 
an  even  distri- 
bution    of    light 


suit, 


with     the     lamp 


Burdlck  Deep 
Therapy  Lamp 
at  close  range  for  long  Intervals  of 
time  with  absolute  comfort  to  the  pa- 
tient. Adjusted  without  lock  nuts  or 
thumbscrews.  Finished  in  old  ivory 
enamel,  with  nickel  trimmings.— Adv. 

Columbia  X-Ray  ft  Electric  Corp.,  Aus- 
tin PI.  ft  E.  144th  St.,  New  York,  N. 
Y,     "Dentalyte." 

DeZehg  Standard  Co.,  Camden,  N.  J. 
(Diagnostic.) 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J,  (See 
display  adv.   pages  1272-1273.) 

International  Incandescent  Lamp  Works, 
Inc.,  80-86  Bergenllne  Ave..  Union  Hill. 
N.   J.      "International.1 ' 

Morse,  Frank  W.,  289  Congress  8t„  Bos- 
ton.  Mass.     (Mouth  lamp.)     "Fenner." 

Pelton  ft  Crane  Co.,  The,  MS  Harper 
Ave..  Detroit,  Mich.     "Pelcrane,"  "Pel- 

LAMPS,  DESK.— Lamps  for  localized 
lighting  on  desks.  Desk  lamps  are  of 
many  designs  too  numerous  to  be  described 
here,  but  usually  comprising)  a  shaded 
lamp,  a  supporting  standard,  often  adjust- 
able, and  a  base.  As  it  is  now  generally 
recognized  that  for  office  work  general 
Illumination  of  sufficient  quantity  Is  bet- 
ter than  that  supplied  by  individual  desk 
lamps,  the  use  of  desk  lamps  in  the  best 
practice  is  now  confined  to  locations  where 
the  general  lighting  Is  not  sufficient  or 
satisfactory.  This  Is  true  of  drafting  tables 
as   well   as   ordinary   office  desks. 

Manufacturers: 

Acme  Lighting  Fixture  Co..  132  W.  14th 
St.,  New  York.  N.  Y. 

Adjustable  Fixture  Co.,  The,  63  Mason 
St.,  Milwaukee.  Wis. 

AJAX  ELECTRIC  SPECIALTY  CO.,  1011 
Market  St.,  St.   Louis,  Mo.     "AJax." 

Aladdin   Mfg.  Co.,   Muncle.   Ind.      "Deak- 

Arnessen    Electric    Co.,    109    Broad    St.. 

New  York.    N.   Y. 
Art   Craft   Fixture  Co..    85   Academy  St., 

Newark,   N.   J. 
Art  Lamp  Mfg.  Co.,  521  a  Wabash  Ave.. 

Chicago.  111. 
Art     Metal    Works,     The,     Aronson     So... 

Newark,    N.   J.      "Ronson." 
ARTIFICIAL  DAYLIGHTINO  CO..   INC., 

227    W.    17th    St.,     New    York.    N.    Y. 

"Macbeth." 
Bauman  ft  Loeb.  Inc.,  138  Bowery,   New 

York.  N.  Y.     "B.   ft  L." 
BEARDSLEE  CHANDELIER  MFG.  CO., 

316  S.  Jefferson  St.,  Chicago,   III, 
Beers    Sales    Co.,     1     Hudson     St.,     New 

York,   N.  Y.      "Lyhne." 
lilddle-Gaumer     Co..     3846-58     Lancaster 

Ave..   Philadelphia,   Pa. 
Caldwell    ft    Co.,    Inc.,    Edward    F..    36-40 

W.  15th   St..   New  York.   N.  Y. 
Caldwell   Electric  Corp..    1002  N.   Market 

St.,  Champaign.  III.      "Compolux." 
Cassldy    Co.,    Inc.,    15-21    Wilbur    Ave.. 

Long  Island  City.  N.  Y.     "Caa-O-Lux." 
Chicago   Reedware  Mfg.    Co..   780-82  Mil- 
waukee   Ave..    Chicago.    111.      (Reed.) 

"Chicago." 
Cleveland   Phon-Arm   Co..    The,   1265  W. 

2nd  St..  Cleveland.  Ohio.     "Ray." 
Cole  Mfg.   Co..   Kent  St..   Lindsay.  Ont, 

Can. 
Collins-Wagner    Mfg.     Co.,     122    W.    43rd 

St..   New  York,    N.   Y. 
COLONIAL  ART  GLASS  CO..   Sprlngdale 

Ave.,  Meriden,  Conn.  (See  Lamps,  table 
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Empire  Lighting  Fixture  Co.,  224  Centre 
St.,  New  York,  N.  T. 

Farles  Mfg.  Co.,  Decatur,  II),  "Verde- 
lite." 

Fibreduro.  Inc.,  398  Broadway,  New 
York.  N.  Y. 

Fine  Arts  Product  Co,  1311  Grand  Blvd., 
Chicago,  111.      "Voylrold." 

First    National    Light"    ' 
82nd  St..  Cleveland,    

Franks  Mfg.  Co.,  Rock  Island, 
lustalite." 

Frlnk,  Inc..  I.  P.,  239-43  10th  Ave.;  New 
York.  N.  Y.     "Linollte." 

HANDEL  CO..  THE.  181  E.  Main  St., 
Me  rid  en,    Conn. 

Highlands  Mfg.  Co.,  Muncle,  Ind.  "Beth- 
Flex-'  desk. 

IVAN  HOE -REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave.,    Cleveland,    Ohio.      (See    display 


Kneeland    Mfg.    Co.,    Inc.,    The,     218 
.Main  St.,   Wethersfleld,   Conn. 

Kosmolite    Mfg.    Corp.,    6-7    EL    IBth    1 
New  York,  N.  Y. 

Kramerllte  Co.,  Inc.,  577  Broadway,  New 
York.   N.  Y.     "Kramerllte." 

LIGHTOLIEH  CO.,  569-71  Broadway, 
New   York,    N.    Y.      "Ltgh toller." 

Llndcraft  Studios.  Jamaica  Ave.  A  I26th 
St,   Richmond  Hill.   N.  Y. 

Don  Electrical  Appliance  Co..  Inc.,  360 
Morgan  Ave.,  Brooklyn,  N.  Y-. 

LOCALIZED  LIGHTING  CORP..  540  W. 
68th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.,  page  1276.) 

LUMINOUS  UNIT  CO.  DIV,  ST.  LOUIS 
BRASS  MFG.  CO..  St.  Louis.  Mo.  Man- 
ufactures the  Liberty  Light,  a  desk 
lamp  of  vitreous  china  reflector  with 
either  pompelan  bronze  finished  base 
' —  '  -tse,  or  glazed  white  finish 


The  Liberty  Light 

for  physicians,  hospitals,  etc.  Height, 
16  ins.  over  all.  Furnished  with  silk 
cord  and  plug,  toggle  switch  In  base. 
For  other  Luminous  Unit  products  sea 
display  adv.  pages  1276-7. — Adv. 

Manhattan  Brass  Co.,  332  E.  28th  St., 
New  York,  N.  Y. 

Mautner  Lamp  Mfg.  Co..  65  Mercer  St., 
New   York,    N.    Y. 

Maxzolini  Artcraft  Co.,  4424  Payne  Ave., 
Cleveland,   Ohio. 

McFaddln  ft  Co.,  H.  G„  38  Warren  St.. 
New   York,    N.    Y.      ■ 'Enteral Ite." 

Mercer  Lamp  ft  Shade  Co.,  120  Hamilton 
,  Trenton,  N.  " 

jcisco.   CaL 

Miller    ft    Co..    Edward.     99    Center    St., 

Merlden,   Conn.     "Miller." 
Moran  ft  MacNair.  Inc.,  72  W.  Lake  St., 

Chicago,  IH. 
NATIONAL    X-RAY    REFLECTOR    CO.. 

226    W.    Jackson    Blvd..    Chicago.    III. 

"X-Ray."       (See    display    adv.,     page 

1406.) 


When  writing  to  manufacturers  please 

mention  the 
E  H  F  ELECTRICAL  YEAR  BOOK 


Newman  Mfg.  Co.,   717-21  Sycamore  St., 

Cincinnati,    Ohio. 
Novelty  Lamp  A  Shade  Co.,  2490  E.  22nd 

St.,  Cleveland.  Ohio.    "Bluebird." 
OVALITE  CO.,  THE.  613  E.  22nd  St..  New 


"Deakollte" 

portable  lamp  designed  for  the  home 
or  office.  In  three  finishes,  Ivory,  Gold 
and  Verde.  Adjustable  swivel  permits 
perfect  flexibility  In  directing  the  light 
rays.  The  reflecting  surface  of  the 
hood  Is  white  enamel,  distributing 
maximum  illumination.  This  lamp  is 
sold  only  through  distributors  and  for 
list  of  these  see  under  "Ovallte  Com- 
pany."—Adv. 

Parch-O-Llte  Co..  74  E.  Roosevelt  Rd., 
Chicago,  III. 

Parker  Co.,  The  Charles,  48  Elm  St.. 
Merlden.   Conn. 

Peerless  Light  Co.,  863  W.  Washington 
Blvd.,   Chicago.   III. 

Perfeciite  Mfg.  Co..  119  Main  St.,  Seattle. 
Wash. 

Plaut  A  Co..  L..  434  E.  23rd  St,  New 
York,   N.   Y.      "Rex- O-Lux." 

Plume  ft  Atwood  Mfg.  Co..  470  Bank  St, 
WateTbury,  Conn.     "Plumwood." 

Ralnaud  Co..  The  H.   E.,  Merlden.  Conn. 

RATTAN  MFG.  CO.,  THE.  562  State  St.. 
New  Haven,  Conn.  See  display  adv. 
page  1308. 

Riddle  Co.,  The  Edward  N.,  27  Broadway, 
Toledo,  Ohio. 

Rose  Bros.  Co..  221  E.  Chestnut  St..  Lan- 
caster,  Pa. 

Royal  Art  Glass  Co..  243  Canal  St..  New 
York,   N.    Y. 

Savoy  Mfg.  Co.,  115  E.  24th  St..  New 
York.   N.   Y. 

Sch  warts  ft  Bro,  S.  Robert,  729-31 
Broadway,   New  York,   N.   Y.      "Esrob- 


..  M..  63  Asylum  St, 


Starbuck  ft  Sons, 
Hartford.  Conn. 
Straus-Hohenatetn    Co.,    182-134    W.    21st 

St,  New  York,  N.  Y. 
Warren  ft  Co.,  Waiter  G.,  1401  W.  Jack- 
son  Blvd..   Chicago,   III. 
White   Co..    The    O.    C,    17    Hermon    St, 

Worcester.   Mass. 
Williams     Re-Lart     Lamp     Co.,      426     S. 

Throop  St,  Chicago.  III.     "Re-Lart." 
Young.    Inc.   Lorin    W„    214   E.    40th    St., 

New  York.  N.   Y. 
Ypsllantl     Reed     Furniture      Co,      Ionia, 

Mich. 
LAMPS,   FLOOD— See  Projectors,  flood- 
light. 

LAMPS,  FLOOR— A  complete  lighting 
unit  adapted  to  stand  on  the  floor.  It  Is 
usually  portable  or  no  nil  portable  and  con- 
sists of  a  base  or  pedestal,  an  upright 
shaft  or  standard,  the  lamp  or  cluster  of 
2  to  4  lamps,  and  usually  a  shade  over 
the  lamps;  a  connecting  cord  with  attach- 
ment plug  at  the  free  end  enters  the  base 
and  passes  up  through  the  standard. 
Wood,  turned  or  carved.  Is  the  most  com- 
mon material  for  the  standard  or  shaft  and 
base,  though 


when  wood  or  reedware  is 

base   Is   usually    weighted    with 

metal  to  keep  the  outfit  from  overturning 
In  case  It  Is  bumped  into.  For  shades  silk 
fabric  Is  now  most  common.  Parchment 
and  reedware  are  also  used.  The  heights 
of   floor  lamps   range  froi       *   "       "    " 


;   lighting   reflector   and   separately 


controlled  so  that  direct  o 


vertical  adjustment  and  have  the  lamp, 
socket  adjustable  In  angular  position;  a 
pear-shaped  half  shade  Is  often  used  over 
the    lamp    proper.      Such    floor    lam] 


floor  lamps  are  used  In  living  rooms,  li- 
braries, music  rooms,  etc,  where  their 
utility  and  artistic  value  accounts  for  their 
great  popularity.  For  separate  listing  of 
bases  for  these  Ismps,  see  Bases  and  ped- 
estals,   floor  lamp.     Also   see   Shades,    silk, 


Manufacturers: 

Adjustable   Fixture   Co..   The    (2   Mason 

St..   Milwaukee,   Wis. 
AJAX  ELECTRIC  SPECIALTY  CO,  1011 

Market  St,  St.  Louis,  Mo.     "AJax." 
Art   Craft  Fixture   Co,    86   Academy  St, 

Newark,   N.  J. 
Art  Lamp  Mfg.  Co.,  621  S.  Wabash  Ave, 

Chicago,   HI. 
Baetx    Bros.     Specialty    Co,     Ltd.,     Kit- 
chener, Ont,  Can. 
Ban  field    ft    Sons.    Ltd,    W.    H,     870-BS 

Pope    Ave,    Toronto,    Ont.,    Can. 
BEARD 3LEE  CHANDELIER  MFG.  CO., 

218  S.  Jefferson  St,  Chicago,  III. 
Beers  Sales  Co,  1  Hudson  St,  New  York. 

N.  Y.     "Lyhne." 
Betz  Co,   Frank  S,    Hoffman   St,   Ham- 
mond.   Ind. 
Blddle-Gaumer     Co,     3840-66     Lancaster 

Ave,   Philadelphia,    Pa. 
Bloch    ft    Co,    L.    D,    37-41    B.    18th    St, 

New  York,  N.  Y. 
Burt   Co-   W.    T,    New   Cumberland,    W. 

Va.     "Allendale." 
Caldwell    A    Co,    Inc.    Edward    F,    SB-40 

W.  15th  St,  New  York,  N.  Y. 
Caldwell  Electric   Corp,   1002  N.  Market 

St,  Champaign,   111.      "Compolux." 
Casweil-Runyan  CO,  Huntington,  Ind. 
Chicago    Lamp    ft    Fixture   Co,    517   W. 

Jackson   Blvd.,   Chicago.   111. 
Cincinnati  Artistic  Wrought  Iron  Works, 

2941-43  Eastern  Ave,   Cincinnati,   Ohio. 
Cole   Mfg.    Co.,   Kent   St,    Lindsay,-  Ont, 

Can. 
Collins-Wagner  Mfg.  Co,  122  W.  43rd  St., 

New  York,  N.  Y. 
Crucet  Mfg.  Co,  292  5th  Ave,  New  York, 

N.    Y. 
Dale    Lighting    Fixture    Co,    Inc.     107-9 

W     ISth    St.,    New   York.   N.    Y. 
Day  Co.,   Thomas,   725  Mission   St,   San 

Francisco,   Cs.1. 
Decker  Art  Studios,  M.  R,  4026  N.  Keeler 

Ave,  Chicago,  111. 
Eclipse   Electric   Mfg.   Co,    Northwestern 

Furniture    Exposition    Bldg,    St.    Paul, 

Minn. 
Empire  Lamp  A  Brass  Mfg.  Co,   663  W. 

Washington    St,     Chicago,    111.       "Em- 


Hte." 

Fibred  uro.  Inc.,  396  Broadway.  New 
York.  N.  Y. 

Fine  Arts  Lamp  ft  Shade  Co,  2301  Wa- 
bansie  Ave,   Chicago,   HI. 

Fine  Arts  Product  Co,  4311  Grand  Blvd.. 
Chicago,    BI.      "Voylrold." 

First  National  Lighting  Corp,  2030  B. 
22nd  St,  Cleveland.  Ohio.  "Aladolamp." 

Granden  Electric  Co,  1511  Howard  St., 
Omaha,  Neb. 

Gudeman  ft  Co,  30  Irving  PI,  New  York, 
N.    Y. 

HANDEL  CO,  THB  381  E.  Main  St, 
Merlden,  Conn,  An  excellent  assort- 
ment of  artistically  designed  hand- 
decorated  silk  and  cast  overlay  Boor 
lamps.— Adv. 

Hart  man -Ma  loom  Co,  847  N.  Troy  St, 
Chicago,   III. 

Highlands  Mfg.  Co,  Muncle,  Ind.  "Reth- 
Flex." 

Home  Light  Co.  of  America,  2120  Har- 
rison Ave,  New  York,  N.  Y.     (Wood.) 

Imperial  Brass  Mfg.  Co.,  The.  1200  W. 
Harrison   St,  Chicago,   111.      "Imperial." 

International  Lamp  Mrg.  Co,  633  S.  Wa- 
bash Ave,  Chicago.  III. 

Kaplan,  Inc.  J243  S.  Wabash  Ave,  Chi- 
cago,   III.      "Quality." 

KING  MFG.  CO,  THE,  St.  Joseph,  Mo. 
(See   display   adv.,    page    1257.) 

Kosmolite  Mfg.  Corp,  6-7  E.  16th  St,. 
Now  York.   N.   Y. 

Kramerlite  Co,  Inc.  577  Broadway.  New 
Y«"-k    N.   Y.      "Kramerllte." 

Lamb  Bros.  A  Greene,  Nappanee.  Ind. 
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LIOHTOLIER      CO.,      669-71      Broadway, 

New  York,  N.  Y.    "Ligh toller." 
Llndcraft  Studios.  Jamaica  Ave.,  ft  125th 

St..    Richmond   Hill.   N.   Y. 
LUMINOUS    UNIT    CO.,    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFO.    CO. 

2615    Washington  Ave.,    St.    Loula.    Ho 

"Brneeollte."      (See  display  adv.,   pages 

1276.1177.) 
MoFaddin   ft   Co..   H.  G.,    88  Warren   St., 

New    York.    N.    Y.      "Emerallte." 
Manhattan    Brass    Co.,    332    K.    28th 

New  York.  N.   Y. 
Maizolfni   Artcraft  Co..   4424  Payne  Ave., 

Cleveland,  Ohio. 
Mercer  Lamp  ft   Shade  Co.,   120  Hamll. 

ton  Ave.,  Tr "     '' 


....   St.,  Chicago.  III. 

Miller  ft  Co..  Edward,  B*  Center  St. 
Merlden,   Conn.     "Miller." 

Modern  Lamp  ft  Shade  Co.,  1104  S.  Wa- 
bash Ave..   Chicago,   HI. 

He-ran  ft  MacNalr,  Inc..  72  W.  Lake  St. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
Designs  to  harmonize  with  any  setting. 


Cincinnati.  Ohio. 
Novelty  Lamp  ft  Shade  Co..  2490  B.  22nd 

St..   Cleveland.  Ohio. 
Ornamental   Wood   Turning  Co..   S21T  ,W. 

Harrison    St..    Chicago.    111. 
Parch-O-LIte    Co..    74    E.    Roosevelt    Rd.. 

Chicago.   Hi- 
Parker    Co..    The    Charles,    48    Elm    St., 

Merlden.   Conn. 
Peerless    Light    Co..    663    W.    Washington 

Blvd.,  Chicago. 
-     ■■   — "  *1fg.  C     . 

Al  ado  lam  p. 
Pittsburgh  Lamp  Brass  &   Glass  Co..  SOT 

Chamber    of    Commerce    Bldg..    Pitta- 
burgh.   Pa, 
Plaut    ft    Co.,    L.,    484    E.    23rd    St.    New 

York.    N.    Y.      "Rex-O-Lux." 
Plume  ft  Atwood  Mfg.  Co..  470  Bank  St., 

Waterbury,  Conn.     "Plum wood." 
Randall  Co.,  A.  L..   180  N.  Wabash  Ave., 

Chicago,  HI. 
RATTAN  MFG.  CO.,  THE.  562  State  St., 

New   Haven   Conn.      (See    display   adv., 

page  1308.) 
Riddle  Co..  The  Edward  N..  !T  Broadway. 

Savoy    Mfg.    Co.,    115    E.    24th    St..    New 

York.  N.  Y. 
SchwarU     *     Bro..      S.      Robert.      729-31 

Broadway,    New  York.   N.  Y.      "Earob- 
SIONAL  ELECTRIC  MFG.  CO.,  Menom- 

Splro  Mfg.  Co.,  The  C.,  68  E.  lllat  St.. 
New    York.    N.    Y.      "Untq." 

Standard  Lamp  Mfg.  Co..  1323  S.  Michi- 
gan Ave.,  Chicago.  III. 

Standard  Wood  Turning  Co.,  1TB6  W. 
Austin    Ave..    Chicago.    111. 

Sterling  Bronie  Co..  201  E.  12th  St..  New 


r  St.,   Bos- 


York.   N.  Y. 
Stiles  ft   Co..   H.   A., 

ton.   Msss.      (Wood.) 
Straus -Hohenste in    Co.,    132-134    W.    21st 

St.,    New    York.    N.    Y. 
Triangle    Wood   Specialty    Co.,    Inc.,    3347 

W.   Madison  St..   Chicago.   111. 
Vtllmont    ft    Co.,    Peter    S..    20    22nd    St.. 

New  York.  N.  Y. 
Walsh  Mfg.    Co..   Owen.    525-531  W.    26th 

St.,  New  York.  N.  Y. 
Warren  &  Co.,  Waller  G„  1401  W.  Jack- 
son Blvd.,  Chicago.  111. 
White    Co..    The    O.    C,    17    Hermon    St.. 


Williamson     ft    Co..     R.,     Washington    ft 

Jefferson   Sts.,  Chicago,   111. 
Young.    Inc..    Lorin   W..    214   E.    40th   St., 

New   York.    N.    Y. 
Ypsllanti     Reed     Furniture    Co.,     Ionia, 

Mich. 
LAMPS,   HAND.   INSPECTION.   EXTEN- 
SION    AND    TROUBLE.— These    are    com- 
pact  portable  lamps. 


i  socket  set  Into  c 


rovlded  with   . 


sired  to  hold  It  In  the  hand, 

is  drilled  for  an  extension  coi . 

proof  sockets  are  often  provided  and  In 
some  rases  an  enclosing  gloss  globe  la  used 
to  make  a  vaporproof  lamp.    The  ordinary 


open  guards  a 
a  half  reflector 
Is  wanted  And 


lOmetlmes  provided  with 
direct  the  light  whe 
keep  It  from  the  u 


i    kinds, 


i   for   i 


mob  I  lists,  mechanics,  electricians,  trouble 
and  repairmen,  as  they  provide  a  con- 
venient and  reliable  source  of  light  wher- 
ever It  is  needed  around  an  automobile  ot 
other  machine  In  a  garage,  shop,  locomo- 
tive  round    house.    In   a   boiler   or   englni 

lamps    they    are    especially    useful    In    thai 
they  provide  ample  protection  to  the  lampi 
which  are  bo  easily  broken  In  this  service 
unless  guarded. 
Manufacturers: 

ANDERSON  ELECTRIC  ft  EQUIPMENT 
CO.,  Chicago.  III.  Manufacturers  of 
electric,  automotive,  and  surgical  light- 
ing specialties.  The  '"Reelite"  Is  a  flex- 
ible electric  lighting  device  with  auto- 
matic spring  cord  reel-  It  Is  furnished 
in  three  types,  drop  cord,  portable,  and 
machine  tool,  for  use  in  Industrial  and 
commercial   lighting   Installations. 

local  lighting,  or  supplementary  to 

eral       lighting.         Specially 

■^y        adapted  for  use  In  machine 
-afg^         shops,     foundries,     garages 
^HIBW'\     warehouses.    libraries,    etc 
HN^U    The       Anderson       "Reelite" 
^Bj^HI    permits  Instant  adjustment 
V?9r    of   the   light   to   <U  proper 
T^^       distance    from    the   area   of 
[  work,  providing  a  more  ef- 

D  fective      and      concentrated 

Ilium  illation.  Standard 
metal  reflectors  are  recom- 
mended for  use  with  the 
Drop  cord  type  "Reelite," 
to  meet  the  requirements  of 
the  service  for  which  they 
are  intended.  The  black 
enameled  reel  case  has  a 
base  for  attaching  to  any 
3  In.  (or  4  In.  if  apeclfled) 
outlet  box.  or  direct  to  thr 
ceiling,  and  contains  12 
feet  of  approved  portablr 
cord  with  socket  attached 
The  cord  winder  Is  of  thi 
plural-spring  type  Insuring  long  life  un- 
der most  severe  usage.  Position  of 
lamp  is  adjusted  by  raising  or  lowering 
operation,  similar  to  the  performance 
of  an  ordinary  window  curtain.  "Reel- 
ite" portable  type  la  for  use  around 
machinery,  where  proper  Illumination 
is  difficult  to  obtain  through  ordinary 
fixed  lighting  unite:  for  lighting  during 
the  construction  and  erection  of  such 
machinery;  and  for  automotive  repair 
work  In  garages.  With  the  portable 
"Reelite."  only  the  length  of  cord  ac- 
tually required  for  the  work  in  hand  It 
unreeled,  the  remainder  being  left 
wound  on  the  drum  In  the  reel  case, 
"  e  possibility  of  deterlora- 


f  ree  from  t .....  . 

ool  type,  f 


i   plug 


chhii 

able  _    

radius  from  the  circuit  outlet. 
of  the  hand  tamp,  la  a  two„...  „ 
connector,  which  can  be  attached  ._ 
any  portable  electric  tool,  such  as  a 
soldering  Iron,  grinders,  drills,  ham- 
reel  la  attached  to  the  ceiling,  the  cord 
is  always  clear  cf  the  floor  and  out  of 
the  way.  See  display  advertisement 
on  page  1294. — Adv. 
Appleton    Electric    Co..    1703    Wellington 


ilcago.   ELL 


BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco. 
To-onto.  Fibre  handle  portable  160P 
has  removable  lamp  guard  of  hard  flbre, 
and  flbre  half  shade.  Guard  parts  are 
formed  edge- 
"  wise,  radially 
with  the  lamp 
The  distribu- 
tion or  light  is 
therefore  as 
free  aa  with 
any  metallic 
Benjamin  Hand  Lamp  guard.  Porce- 
lain lamp  grip 
socket  is  deeply  imbedded  In  body  of 
the  wooden  handle.  There  are  no 
exposed  metal  parts  to  cause  short 
circuits  or  grounds.  It  thus  offers  pro- 
tection alike  <o  workmen  and  electrical 
apparatus.  Takes  50-watt  lamp.  Port- 
able lamps  with  vapor  proof  globes,  for 


use  around  Inflammables,  are  also  made 

by  this  company.— Adv. 
Caldwell    ft    Co.,    Inc..    Edward    F.,    36-40 

W.  15th  St.,  New  York.  N.  Y. 
Chicago    Electric    Mfg.    Co.,    2101-2819    8. 

Halsled    St..    Chicago     111.      "Hnndy." 
CINCINNATI    SPECIALTY    MFG.     CO.. 

INC.,    1907-21   Powers   St.,    Cincinnati. 

Ohio. 
Collins-Wagner  Mfg.  Co.,  122  W.  43rd  St., 

New  York,  N.   Y. 
Crescent    Mfg.    Co..    The.    129    Reade    St.. 

New  York.   N.  Y.      "Crescent." 
CHOUSE-HINDS  CO..  Wolf  ft  Tth  North 

Sts.,  Syracuse,  N.  Y.     "Condulet." 
Cuno    Engineering    Corp..    The.    Merlden, 


Conr 


(For 


Paries  Mfg.   Co.,   Decatur,    III.      "Amron- 

Franco     Electric     Corp..     Franco     Bldg.. 

Brooklyn,   N.   Y. 
Liberty  AppHanee  Corp..  349  E.   43rd  St., 

New  York,   N.   Y.      "Liberty." 
McGlll   Mfg.    Co.,    Valparaiso,    Ind. 


lite." 

Matthews    ft    Brother.    Inc..    W.    N.,    211 X 

Easton  Ave..  St.  Louis.  Mo. 
Metal     Specialties    Mfg.     Co..     338-52    N. 

Kedile  Ave..  Chicago.  III.     "Presto." 
Morse.   Frank  W..  289  Congress  St..  Bos- 
ton.  Mass.     "Harwood,"    "Fenner." 
Motor  Specialties  Co..  Waltham.  Maes. 
North    American   Electric  I  .amp  Co.,    980 

N.    32nd   St.,   St.  Loula,   Mo. 
Peerless    Light    Co.,    663    W.    Waahlngton 

Blvd.,  Chicago,  111. 
Premier  Electric  Co..  3800-3810  Revens- 
wood  Ave.,  Chicago.  Ill  "SUckallte." 
Howe  Mfg.  Co.,  Henry.  Newaygo.  Mich. 
SeldlT-Miner  Co..  36  E.  Lamed  St..  De- 
troit. Mich.  "S-M." 
Sharpe     Electric     Appliance      Co.,      602-8 

Murphy   Bldg.,   Detroit.   Mich. 
Smith    Mfg.    Co..    Inc..    F.    A..    131-87   N. 
Water  St..  Rochester.  N.  Y.     "Smith.1 
Tubular  Woven  Fabric  Co..  Main  ft  Car- 
ver RIS..  Pawtncket.  R.  I.     "Duracord. 
LAMPS,       INCAN0E8CENT,       CANDE- 
LABRA   AND    MINIATURE.— These   terms 
are    applied    to    small    Incandescent    lamps 
mounted  on  base  a  smaller  than  the  medium 
screw,   which   la  the   most   common.     The 
candelabra  lamps  are  used  to  Imitate  can- 
dles and  In  some  cases  the  bulbs  are  blown 
to   a  shape   similar  to   a  candle  flame.     A 
still   smaller   type   of   lamp  than   the   can- 


_,.„...,.    .„  .nlniatnre,  the  I 

of  which  is  for  flashlights  operated  from 
batteries  for  special  decorative  lamps,  and 
for  special  lamps  used  by  Burgeons  and 
dentists.  They  are  made  both  with  carbon 
and  tungsten  filaments  and  In  aises  down 
to  about  14  watt.  The  tendency  Is  to  U»e 
tungs  ten  -ft  lament  lamps  for  as  many  of  the 
miniature -lamp  uses  as  possible  because  of 
their  much  higher  efficiency  and  whiter 
light,  especially  for  Huh  lights,  whose  bat- 
teries last  longer  than  when  the  low-eld  - 
clency  carbon  lamps  are  used.  In  can- 
delabra lam  pa  where  It  Is  desired  to 
simulate  a  candle  effect  the  carbon  lamp 
does  so  better  than  the  tungsten,  the  tat- 
ter's light  being  too  white  compared  to  that 
of  an  actual  candle. 
Manufacturers: 
American  Ever  Ready  Works  of  National 

Carbon    Co.,    Inc.,    Thompson    Ave.    ft 

Or  ton    St.,    Long    Island     City,    N.    Y. 

"Eveready." 
Anchor     Electric    Co.,     657     W.     Jackson 

Blvd.,  Chicago,  111. 
Anthony   Wayne    Lamp   Co.,    1016   Savtlla 

Ave.,      Ft.      Wayne,      Ind.        "Anthony 

Bettalyte   Incandescent   Lamp   Co.,    Inc., 

366  W.  ISth  St.,  New  York,  N.  Y. 
Campbell  Co.,  A.  S..  161  Preecott  St.,  East 

Boston,  Mass.     "Cello." 
Canadian  .General  Electric  Co.,  Ltd..  Ill 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Canadian  National  Carbon  Co..  Ltd.,  HIU- 

crest  Park.  Toronto.  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 

(ord  &  Myler  Sts.,  Hamilton.  Ont.,  Can. 
Col  11ns -Wagner    Mfg.    Co.,    121    W.    4trd 

St..  New  York.  N.  Y. 
Desmond  Incandescent  Lamp  Co.,  719-21 

Bergen  Ave.,  Jersey  City,  N.  J.     "Dil- 

Dlamond  Electric  Specialties  Corp.,  101  S. 

Orange  Ave.,  Newark,  N.  J. 
EDISON   LAMP  WORKS   OF  GENERAL 

ELECTRIC      CO.,      Harrison.      N.      J. 

"Edison    Maida."       (See     display    adv. 

pages  1271-1271.) 
Electric   Glass   Co.,    605   N.    St.    Clair   St., 

Toledo,  Ohio. 
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Firiea_  Mfg.   Co..   Decatur,  III.     "Amron- 

French    Battery   &  Carbon  Co.,    Madison, 

Wis. 
Heraog   Miniature    Lamp   Co..    W.    F.,    El 

Jackson  Ave..  Long  Island  City.  N.  Y. 
Howard      Miniature      Lamp      Co.,       Ban 

Orange.  N.  J. 
International   Incandescent  Lamp  Works, 
Inc..  80-86  Bergenline  Ave..  Union  Hill. 
N.  J.    "International." 
Liberty  Appliance  Corp.,  249  E.  43rd  St.. 

New  York.  N.  Y.    "Liberty." 
Miniature    Incandescent    Lamp    Corp.,    96 

8th  Ave.,  Newark.  N.  J.    'Turk -Sol." 
NATIONAL    LAMP    WORKS    OF    GEN- 
ERAL ELECTRIC  CO..  Cleveland,  Ohio. 
(Be*  display  adv.  pages  1370-1271. > 
Banner     Electric     Division,      Youngs  - 

town.  Ohio.  "Banner." 
Bryan-Marsh  Division,  Central  Falls, 
R.  L;  (23  S.  Wabash  Ave..  Chicago. 
HI.;  Detroit.  Mich.;  S3  Union  Sq., 
W.,  New  York.  N.  Y.  ■'Bryan- 
Marsh." 
Buckeye  Electric  Division,  Cleveland, 

Ohio.    "Buckeye." 
Colonial    Electric     Division,     Warren, 

Ohio.      "Colonial." 
Columbia   Lamp  Division,   St.   Louis. 

Mo.     "Columbia." 
Federal  Miniature  Lamp  Division,  930 
8.  Michigan  Ave..  Chicago.  111.;  6  E. 
Mth>tSt.  New  York.  N.   Y.     "Ped- 

FoBtorla  Incandescent  Lamp  Division. 

Fostorla,  Ohio.     "Fostorla." 
General  Incandescent  Lamp 

Cleveland,  Ohio.    "O.  I." 
Packard     Lamp     Division.     Warren. 

Ohio.     "Packard." 
Peerless     Brilliant     Lamp     Division, 

Warren.  Ohio.    "Peerless." 
Shelby  Lamp   Division,   Shelby,   Ohio. 

"Shelby." 
Sterling  Electric  Lamp  Division,  War- 
ren, Ohio.    "Sterling." 
Sunbeam     Incandescent     Lamp    Divi- 
sion,   100    S.    Clinton    St.,    Chicago, 
111.     "Sunbeam." 
propp  Co.,   M.,   108   Bowery,   New  York, 

N.  Y. 
Safety  Electric  Co.,   431  S.  Dearborn  St., 

Chicago,  III. 
WESTINOHOUSE  LAMP  CO.,  166  Broad- 
way, New  York,  N.  Y.     "Westlnghouse 
Maida."      (See  display  adv.  page  1274  ' 
Young-.    Inc..    Lorrn   W.,    214    E.    40th    St 

New  York,  N.  Y. 
LAMPS,  INCANDESCENT,  CARBON.- 
In  can  descent  lamps  having  filaments  i_ 
carbon.  Previous  to  1906  all  commercial 
Incandescent  lamp  filaments  were  of  carbon, 
but  this  has  been  very  largely  supplanted 
by  metal  filaments  of  tungsten.  The  first 
successful  carbon  filament  was  produced 
by  Edison  from  strips  of  bamboo  In  18TS 
Edison  and  Swan  were  both  very  active  li. 
this  line.  The  manufacture  of  carbon  lamps 
increased  very  rapidly  from  that  time  on 
and  as  different  methods  of  producing  the 
filaments  became  known,  the  lamps  became 
more  uniform  and  reliable. 

The  method  used  In  preparing  the  fila- 
ment Is  to  prepare  cellulose,  a  compound 
rich  In  carbon,  by  treating  absorbent  cotton 
with  sine  chloride  to  form  a  gelatine-Ill 
mass.  This  material  Is  then  "squirted"  < 
forced  through  steel  dies  Into  alcohol,  whei_ 
It  hardens.  The  filament  Is  then  dried,  cut 
to  the  desired  lengths  and  wound  on  f 
to  be  carbonised  by  heating  to  a  high 
perature  away  from  air.  Various  methods 
of  subsequently  treating  the  carbon  fila- 
ment have  been  devised,  the  so-called 
me  tall  lied -filament  or  Gem  lamps  being  the 
beet  known,  although  no  longer  made  on  a 
commercial  scale. 

Carbon- filament  lamps  have  very  largely 
been  replaced  by  the  tungsten- filament 
lamps  as  their  efficiency  la  poor  In  com- 
parison. Their  commercially  rated  effi- 
ciency la  usually  1.6  watts  per  candlepower. 
Carbon  lamps  are  made  mostly  for  110  to 
126  volts  In  sixes  from  8  to  60  cp.:  for  220 
to  260  volts  they  range  from  18  to  about  60 
cp.  They  are  also  made  for  use  on  battery 
circuits  of  l  to  24  volts  ranging  In  size  from 
the  miniature  lamps  for  pocket  flashlights 
to  various  larger  lamps  for  special  pur- 
poses. For  almost  every  purpose  It  Is  now 
possible  to  make  tungsten  lamps  of  an  effi- 
ciency of  3  to  7  times  as  high,  consequently 
the  use  of  carbon  lamps  Is  decreasing  In 
Importance  In  relation  to  the  total  number 
of   Incandescent   lamps  now  produced  and 


One 


'  the  principal  uses  for  which  car- 
ps are  still  employed  Is  in  places 
lore  is  very  violent  vibration,   also 


where    lamps    are    subject    to    very    rough 

Manufacturers: 

Ablett   Co..    Charles    R.,    199    Fulton    i 
New  York,  N.  Y. 

—     ■   ■       -        667    W,    Jackson 

Anthony   Wayne   Lamp   Co.,    1018    SavIIla 
Ave.,     Ft.     Wayne,     Ind.       "Anthony 

Bettalyte   Incandescent   Lamp   Co.,    Inc. 

888  W.  16th  St..  New  York,  N.  Y. 
Canadian  General   Electric   Co.,    Ltd.,   212 

King  St..  W.,  Toronto,  Onf     *"-- 
Canadian    Westlnghouse    Co. 

ford  A  Myler  Sts..  Hamilton,  Ont.,  Can. 
Consolidated  Electric  Lamp  Co.,  Dan  vers, 

Mass.     "Champion." 
Denvera  Lamp  Co.,  Dan  vers.  Mass. 
EDISON  LAMP  WORKS  OF  GENERAL 

ELECTRIC  CO.,  Harrison,   N.  J.      (See 

display  adv.  pages  1272-1273.' 
General   Illuminating  Co..   631 

Ave..  Brooklyn,  N.  Y.     "Glee 
How-       ■     •" 


Mfg.     Co..     "Hie.     80 


,   Maiden,   : 


'Mor-Llte,"   "How- 


International   Incandescent  Lamp  Works. 

Inc..  80-98  Bergenline  Ave..  Union  Hill, 

N.  J.     "International." 
Liberty  Appliance  Corp. 


National  Specialties  Co..  Inc..   64  W.  La- 

Payette  Blvd.,  Detroit,  Mich. 
North    American   Electric   Lamp   Co. 
N.  22nd  St.,  St.  Louis,  Mo.     "Nalco 
Novelty  Incandescent  Lamp   Co.,   Empo- 
rium, Pa.    "Nllco." 
Rooney  Lamp  Co.,  P.  J.,  Hoboken,  N.  J. 
Safety  Electric  Co.,  431  S.   Dearborn  St., 

Chicago,  ill. 
Security  Electric  Lamp  Co..  134  S.  Clin- 
ton St..  Chicago,  m. 
SUNLIGHT     ELECTRICAL     MFG.     CO., 
THE,    623    Dana    Ave.,    Warren,    Ohio. 
"Sunlight." 
LAMPS,      INCANDESCENT,      DECORA- 
TIVE AND  TREE^-MInlature  incandescent 
lamps   used  for  Christmas   tree  decoration 
In  place  of  candles  or  for  other  decorative 
purposes.     They  are  generally  fitted   with 
miniature    screw    bases    or    In    some    cases 
candelabra  bases.     They  are  made  for  use 
on    110-volt   circuits   or   for    lower    voltages 
to  be  connected  In  series,  as  for  Christmas 
tree  decoration.  In  which  case  eight  lamps 
In    series    constitute    a    standard    set. 

great  many  forms  of  bulbs  and  colors 

used.     The  simplest  are  merely  pear-shaped 
lamps   of  different   colors,   but   others 

made     to     resemble     various     fruits,     n 

flowers,  birds,  animals,  fish,  Santa  Claus 
and  other  figures  popular  with  children. 
Electric  tree  lamps  give  not  only  a  greater 
variety  and  more  pleasing  effect  to  the 
Christmas  tree  Illumination,  but  eliminate 
the  serious  fire  haaard  of  open  candles  that 
has  given  a  tragic  end  to  many  holiday 
celebrations.  Other  decorative  lamps  are 
used  for  giving  a  pleasing  effect  to  statu- 
ettes, floral  sets,  miniature  fountains,  and 
other  decorative  specialties. 
Manufacturers: 

American  Ever  Ready  Works  of  National 

Carbon    Co..    Inc..    Thompson    Ave.    A 

Orton    St.,    Long    Island    City,    N.    Y. 

"Eveready." 

Anchor    Electric     Co.,     667    W.     Jackson 

Blvd.,  Chicago,  HI. 
Anthony   Wayne    Lamp   Co..    1016    SavIIla 
Ave.,     Ft.     Wayne,      Ind.       "Anthony 

Bettalyte  Incandescent  Lamp  Co.,  Inc., 
366  W.  16th  St.,  New  York.  N.  Y. 

Canadian  General  Electric  Co.,  Ltd..  Ill 
King  St.,  W.,  Toronto,  Ont..  Can. 

Canadian  National  Carbon  Co.,  Ltd..  Hill- 
crest  Park,   Toronto.  Ont.,  Can. 

Diamond  Electric  Specialties  Corp.,  101 
S.  Orange  Ave..  Newark,  N.  J. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.  "Edi- 
son Mazda."  (See  display  adv.  pages 
1272-1273.) 

Franco  Electric  Corp.,  Franco  Bldg.. 
Brooklyn.  N.  Y. 

Heraog  Miniature  Lamp  Co.,  W.  F.,  61 
Jackaon  Ave..  Long  Island  City,  N.  Y. 

International  Incandescent  Lamp  Works, 
Inc.,  80-88  Bergenline  Ave..  Union  Hill, 
N.  J.    "International." 

Liberty  Appliance  Corp.,  249  E.  43rd  St., 
New  York,  N.  Y.     "Liberty." 

NATIONAL  LAMP  WORKS  OP  GEN- 
ERAL ELECTRIC  CO.,  Cleveland,  Ohio. 
(See  display  adv.  pages  1270-1271.) 

419 


Banner    Electric    Division,     Youngs- 

town.  Ohio.     "Banner." 
Bryan-Marsh  Division,    Central  Falls, 
R.  I.;  623  S.  Wabash  Ave..  Chicago. 
111.;    Detroit.    Mich.;    33    Union    Sq., 
.  W.,    New    York,    N.    Y.      "Bryan- 
Buckeye  Electric  Division,  Cleveland, 

Ohio.     "Buckeye." 
Colonial     Electric     Division.     Warren, 

Ohio.    "Colonial." 
Columbia   Lamp  Division,   St.   Louis. 

Mo.     "Columbia." 
Fostorla  Incandescent  Lamp  Division, 

Fostorla.  Ohio,     "Fostorla." 
General  Incandescent  Lamp  Division. 

Cleveland.  Ohio.     "G.  I." 
Packard     Lamp     Division,     Warren, 

Ohio.     "Packard." 
Peerless      Brilliant      Lamp      Division, 

Warren,  Ohio.     "Peerless." 
Shelby  Lamp  Division.    Shelby,    Ohio. 

"Shelby." 
Sterling      Electric      Lamp     Division, 

Warren,  Ohio.      "Sterling." 
Sunbeam     Incandescent    Lamp    Divi- 
sion, 600  S.  Clinton  St.,  Chicago.  TIL 
•     "Sunbeam." 
Owl  Flashlight  Co.,  Inc.,  The.  102  Frank- 
lin St.,  New  York,  N.  Y.     "Owl." 
Propp    Co.,    M.,    IBS    Bowery,    New    York, 

N.  Y. 
Safety  Electric  Co.,   431  S.  Dearborn  St., 

Chicago.  111. 
WESTINGHOUSE  LAMP  CO..  166  Broad- 
way, New  York,  N.  Y.  "Westinghouae 
Maida."  (See  display  adv.  page  1274.) 
LAMPS,  INCANDESCENT,  DOUBLE- 
FILAMENT  OR  PySOU  LATINO.— Lamps 
from  which  two  or  more  different  Inten- 
sities of  light  may  be  obtained  by  switch- 
ing on  different  filaments  contained  in  the 
same  bulb.  A  common  form  is  to  have  one 
filament  of  very  low  candlepower  and  an- 
other of  the  candlepower  corresponding  to 
that  kind  of  lamp  aa  ordinarily  used.  They 
are  not  made  In  large  sizes,  not  over  40 
watts  aa  a  rule,  and  the  low-Intensity  fila- 
ment may  be  anywhere  from  'A  to  5  watts. 
Two  fiords  hang  from  the  lamp  base  to  per- 
mit sliding  a  contact  from  one  filament 
terminal  to  the  other.  These  lamps  are 
of  special  value  as  all-night  lamps  In  hall- 
ways, bathrooms,  bedrooms,  etc.,  where  it 
Is  desired  to  have  a  small  light  to  find 
one's  way  about  without  bumping  Into 
chairs  or  other  obstructions. 

Anthony  Wayne  Lamp   Co..   1018   Savilla 
Ave..      Ft.      Wayne,      Ind.        "Anthony 

Canadian    General  Electric  Co..   Ltd.,   212 

King  St..  W.,   Toronto,   Ont.,   Can. 
Franco     Electric     Corp.,     Franco     Bldg., 

Brooklyn,  N.  Y. 
International   Incandescent  Lamp  Works, 

Inc.,  80-86  Bergenline  Ave..  Union  Hill, 

N.  J.     "International." 
Liberty    Appliance     Corp.,     249     E.     43rd 

St.,    New   York,    N.    Y.      "Liberty." 
Miniature    Incandescent    Lamp    Corp.,    96 

8th   Ave.,   Newark.   N.   J.      (Miniature.) 

NATIONAL    LAMP    WORKS    OF    GEN- 
ERAL    ELECTRIC      CO.,      Economical 
Electric   Lamp   Division,    26    W.    Broad- 
way,   New  York.   N.  Y.      "Hylo." 
Propp    Co.,    M„    108    Bowery,    New    York, 

N.   Y. 
Safety  Electric  Co..  431   S.  Dearborn  St., 

Chicago.  III. 
Whltelite  Electric  Co.,  368-70  Broome  St., 

New  York,  N.  Y.     "Duallte." 
LAMPS,      INCANDESCENT,      MAZDA.— 
This  is  an  extensive  line  of  metal-fllament 
lamps   made  by  a  group   of   manufacturers 
licensed    under   the   basic   patents    covering 
these    lamps    and    co-operating    in    the    re- 
search   that   has   led   to   their   development 
and  that  Is  being  continued  for  their  fur- 
ther Improvement.      These   lamps  are  pro- 
duced    and     sold     under     the     trade -mark 
"Uaida." 
Manufacturers; 
EDISON  LAMP  WORKS  OF  GENERAL 

ELECTRIC  CO..  Harrison.  N.  J. 
NATIONAL    LAMP    WORKS    OF    GEN- 
ERAL    ELECTRIC     CO..     Nela     Park. 
Cleveland,  Ohio. 
WESTINGHOUSE  LAMP  CO.,  lis  Broad- 
way.  New   York,   N.  Y. 
District    offices    and    warehouses    of    all 
these  manufacturers  In   principal  cities 
through   the   country. 

Research  for  the  Benefit  of  Man.— The 
trade-mark  Mazda  Is  the  mark  of  a 
Research  Service— a  service  dedicated 
to  the  perfection  of  Incandescent  elec- 
t.t»  i-^ps  that  man  may  be  happier  In 
-    *-*i   play,   his   resL     Mania 


his   work. 


E  M  F    ELECTRICAL  YEAR  BOOK 


world-wide.  Practical  scientists  and 
Investigators  throughout  the  world 
communicate  with  the  Research  Lab- 
oratories constantly.  When  a  new 
discovery  la  made  that  Improves  the 
quality  or  Mazda  lamps— and  makes 
them  more  economical  Tor  the  users  of 
artificial  light— that  information  Is  fur- 
nished through  these  Research  Lab- 
oratories to  all  manufacturers  of  Mazda 
lamps.  Likewise,  the  findings  of  any 
Mazda    lamp   factory   —    —      '"    "" 


dee  v 


i  this  i 


Information  Is  made  commercially  , 

Ucal  and  sent  on  to  all  Mazda  lamp 
factories.  This  world-wide  research 
service  benefits  all  Mazda  lamp  manu- 
facturers and.  In  turn,  all  users  of 
Mszrta  Incandescent  lamps.  The  highly 
efficient  Incandescent  lamps  In  use  to- 
day are   products  of  Mazda  Research, 


S-19 
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This  Service  perfected  tbe  vacuum 
tungsten  lamp,  three  times  as  efficient 
as   the   carbon   lamp.      Later    the   Im- 

E roved  and  more  efficient  gas -filled 
.mp  came  from  Maida  Research. 
Other  improvements  In  Incandescent 
lamps  may  be  expected  year  after  year, 
for  this  world-wide  research  service 
works  constantly  In  search  of  methods 
to  make  better  Incandescent  lamps. 
Even  until  the  perfect  lai 


to  all  the  manufacturers  of  Mazda 
lamps.  Tomorrow  as  well  as  today,  the 
name  Mazda  etched  on  an  Incandescent 
lamp  will  mean  that  that  lamp  is  the 
most  efficient  that  science  and  Industry, 
working  hand  In  hand,  has  yet  pro- 
duced. For  that  Is  the  big  purpose  of 
Mazda  Research— to  connect  the  manu- 
facturers of  Mazda  lamps  with  the 
research  workers  in  light,  that  the  one 
may  employ  the  findings  of  the  other 
to  make  better  and  better  lamps  to 
light  the  ways  of  men. 
Shapes,  Sizes  'and  Types  of  Maida 
Lamps.— The  principal  shapes  and  sites 
of  Mazda  lamps  are  designated  by  let- 
ters and  numbers.  The  letter  S  Indi- 
cates a  lamp  whose  sides  are  straight. 


globular  In  shape.  I^ear-shaped  lamps 
are  abbreviated  by  the  letters  PS.  And 
the  letter  T  when  used  to  designate  a 
Mazda  lamp  stands  for  tubular.  These 
four  shapes  comprise  tbe  principal 
makes  of  large  lamps.  The  S-ll  lamp 
Is  an  automobile  lamp  and  tbe  FE--314 
is  a  flashlight  lamp.  FE  Indicating  flat 
end.  The  numerals  that  go  with  then 
Shape  Initials  indicate  the  great  es 
diameter  of  the  lamp  In  eights  Of  ai 
Inch.  For  example,  S-19  refers  to  <. 
lamp  whose  side  Is  straight  and  whose 
greatest  diameter  la  19  eights  of  an 
Inch,  or  2%  Inches.  Miniature  Mazda 
lamps  are  regularly  Identified  by  "Maz- 
da Numbers."  each  lamp  of  particular 


size  and  rating  having  Its  own  dlstlnc- 
"Mazda  Number.-'    This  system  of 
s  for  greater '~ 


manufacturer, 


Then  Mazda  lamps  are  made  In  many 
different  wattages,  the  watt  being  the 
"rate  of  working."  It  requires  748 
watts  to  equal  one  horsepower.  A  760- 
watt  Mazda  lamp  therefore  consumes 
practically  one  horsepower.  Mazda 
lamps  are  made  In  many  different  wat- 
tage sizes  from  the  10- watt  to  the  1000- 
watt  lamp,  a  range  of  100  to  1.  The 
tiny  miniature  lamps  further  Increase 
this  range  to  2000  to  1.  This  range  In 
Mazda  lamp  wattages  enables  the  user 
of  lamps  to  secure  the  most  economical 
lamp  for  every  lighting  use.  Mazda 
lamps  are  made  la  two  general  types. 
The  Mazda  B  lamp  Is  a  vacuum  lamp, 
the  Mazda  C  lamp  is  filled  with  an 
inert  gaa.  In  the  vacuum  types  the 
heat  radiation, Is  slight,  but  the  incan- 
descent filament  In  the  larger  sizes, 
when  heated  to  extreme  Incandescence, 
evaporates  comparatively  rapidly  and 
deposits  on  the  side  of  the  globe.  To 
overcome  this,  the  larger  lamps  (Mazda 
C  lamps)  are  now  made  In  the  gaa- 
fllled  lype  and  the  filament  is  colled 
to  cut  down  the  surface  exposed  to  the 
gas.  The  smaller  sizes  (Mazda  B 
lamps)  are  vacuum  type  and  burn  at 
lower  temperatures  where  the  heat  of 
Incandescence  does  not  deteriorate  the 
filament  too  rapidly. 
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k  Lamps  for  Every  Use. — In  In- 
dustry Mazda  lamps  increase  produc- 
tion and  decrease  the  unit  cost,  pre- 
vent accidents,  Improve  sanitary  condi- 
tions and  better  the  morale  of  the 
workers.  Experience  and  observation 
have  shown  that  good  lighting  is  the 
factory  manager's  best  investment. 
Sturdy  mill- type  Mazda  lamps  In  in- 
dustry will  stand  the  severest  Jars  and 
vibrations  and  give  three  times  as  much 
light  for  tbe  same  current  cost  aa  do 
the  old  carbon  lamps.  Merchants  know 
that  people  like  to  trade  In  a  well- 
lighted  store.  That's  why  so  many 
thousands  of  Mazda  lamps  are  used  for 
store  lighting.  Customers  are  able  to 
recognize  the  quality  In  goods  when 
Mazda  lamps  Illuminate  the  counters 
and  shelves.  And  Daylight  Mazda 
lamps  give  goods  their  natural  colors 
even  after  darkness  falls.  And  In  the 
home  Mazda  lamps  give  cheerful  light 
to  make  the  home  what  It  should  br 
a  place  of  laughter,  happiness  a 
cheer.  The  glareless  White  Mazda  lamp 
(PS-20.  Illustrated  at  left)  Is  Ideal  for 
home  lighting.  And  plenty  of  home 
light  from  Mazda  lamps  conserves  hu- 
man eyesight.  On  the  farm — the 
greatest  of  all  the  Industries — Mazda 
lamps  light  the  kitchen  and  the  parlor 
where  the  farmer  and  his  family  work, 
play  and  relax  at  night.  In  the  barr, 
and  out- buildings,  Mazda  lamps  In- 
crease the  hours  of  work.  The  day  of 
drudgery  on  the  farm  passed  with  the 
Invention  of  farm  lighting  plants  and 
the  perfection  of  Mazda  lamps.  Motor 
cars  glide  down  silent  roads  behind  the 
piercing  gleam  or  Mazda  automobl' 
lamps.  Millions  or  flashlights  cast  tl 
rays  from  a  Mazda  flashlight  lamp  In- 
dark  crooks  and  corners  nightly.  1.. 
fact  there  Is  a  Mazda  lamp  for  every 
lighting  need,  from  the  lamp,  as  "~ 
as  a  grain  of  wheat,  used  In  sur 
to  the  1.000 -watt  mogul  for  mo 
picture  projection  or  the  special  pi 
graphic  lamp  which  makes  the  phi  _ 
rap  her  Independent  of  skylights  and 
""*■"  r  conditions. 
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facturers  of  MaL. 

tent  merely  to  sell  lamps  or  even  light- 
but  they  are  making  every  effort  to 
sell  Illumination,  which  Is  good  lighting 


Eroperly    directed.      To    that    end    each 
lazda  lamp  manufacturer  maintains  a 
competent     and     complete     engineering 
department  with  Illuminating  engineers 
whose  advice  and  service  are  available 
to  all   who   sell,    purchase  or  use   their 
Mazda  lamps.    These  specialists  are  not 
desk    theorists,    but    practical    lighting 
experts  with  field  experience  on  thou- 
sands  of  actual   Installations   covering 
every   phase   and    field    of   Illumination. 
They    are    prepared    to    furnish,    from 
their  practical  experience,  recommenda- 
tions, layouts  and  other  advice  on  the 
proper   lamps,    the    most    modern    and 
efficient  lighting  systems,  and  the  best 
methods    of    Installation     and    mainte- 
nance for  factories,  stores,  homes  and. 
In    short,    wherever    artificial    light    la 
needed   or  used.     Also   see   display  ad- 
vertising  pages   1270  to   1274.— Adv. 
LAMPS,     INCANDESCENT,     PROJECT- 
ING.—Lamp*  of  n  type  used  In  atereoptl- 
cons  and   motion -picture  machines,  having 
the     filaments     concentrated     Into    a    very 
small    space    to    suit    them    for   use   In    the 
optical  system  of  the  projecting  apparatus. 
Concentrated -filament  lamps  used  tn  flood- 
light projectors  with  parabolic  or  approxi- 
mately parabolic  reflectors  are  also  some- 
times    called     projecting     lamps.       These 
lamps  are  nearly  always  of  the  gas-filled 
type.     For   mot  ion -picture   projection   and 
stereoptlcon    machines    they    are    made    to 
operate   at   a   very   high   temperature,   the 
life  of  the  lamp  being  sacrificed  purposely 
to  obtain  a  whiter  light.     They  are  made 
to  operate  at   standard  voltages   In   small 
' -  'he   ;  ...      -     . 

i  series  street  lamp  la 


Canadian   General   Electric  Co.,  Ltd.,   Sit 

King  St.,  W„  Toronto.  Ont.,  Can. 
EDISON  LAMP  WORKS  OF  GENERAL, 

ELECTRIC      CO.,      Harrison.      N.      J. 

"Edison    Mazda."      (See    display   adv., 

pages   1272-1273.) 
Hlndle.  Charles  F.,  45  Spring  St.,  Osain- 

Ing,  N.  Y.     "American."  _ 

International  Incandescent  Lamp  Works, 

Inc.,      80-86      Bergenllne      Ave.,      Union 

Hill,  N.  J.      "International." 
Liberty  Appliance  Corp..  249  E.   43rd  St.. 

New  York,  N.   Y.     "Liberty." 
NATIONAL    LAMP    WORKS    OF    GEN- 


Banner    Electric    Division,    Toongs- 

town,  Ohio.  "Banner." 
Bryan-Marsh  Division,  Central  Falls. 
R.  L;  623  Wabash  Ave..  Chi- 
cago. 111.;  Detroit.  Mich.:  SS  Onion 
So,.,  W..  New  York.  N.  Y.;  "Bryan- 
Buckeye     Elee 

ectrlc"  Division,    Warren. 
Ohio.      "Colonial." 
Columbia   Lamp    Division,    St.    Louis. 

Mo.     "Columbia." 
Foetorla     Incandescent     Lamp     Divi- 
sion,  Fostoria.  Ohio.      "Fostoria." 
General     Incandescent      Lamp     Divi- 
sion. Cleveland.    Ohio.      "G.    I." 
Packard     Lamp     Division,     Warren. 

Ohio.   "Packard." 
Peerless     Brilliant     Lamp     Division, 

Warren,   Ohio.      "Peerless." 
Shelby   Lamp  Division,    Shelby,   Ohio. 

"Shelby." 
Sterling      Electric      Lamp      Division. 

Warren.  Ohio.     "Sterling." 
Sunbeam    Incandescent    Lamp    Divi- 
sion,   BOO    S.    Clinton    St.,    Chicago. 
III.     "Sunbeam." 
WESTINGHOUSF.      LAMP      CO..      1«S 
Broadway,   New  York.   N.   Y.     "Wczt- 
inghouse   Mazda."     (See   display   adv.. 
page  1274.) 
LAMPS,    INCANDESCENT,    RENEWED. 
—Incandescent    lamps    In    which    new    fila- 
ments have  been  placed  In  old  bulbs.    This 
practice     baa     developed      Into     a     special 
branch    of    the    lamp    Industry    and    a  (lords 
a    considerable    saving    to    large    users    of 


When  writing  to  manufacturers  please 

mention  the 
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lamps  or  to  central  stations  providing  a 
lamp-renewal  service  for  their  customer*. 
The  old  bases,  fllament  supports  and  In 
moat  cases  bulbs  of  the  lamps  are  used 
over  again,  a  new  filament  being  Inserted 
In  place  of  the  one  burned  out  or  broken. 

Man  uf act  u  r  e  rs : 

Anchor  Electric  Co.,  GST  W.  Jackson 
Blvd..    Chicago,   111. 

French  Battery  ft   Carbon  Co.,   Madison, 


Wis. 


:.  43rd  St. 


ERAL  ELECTRIC  CO.,  Boston — Econ- 
omy  Lamp  Division,   Providence.    R.   I. 

North  American  Electric  Lamp  Co.,  930 
N.   22nd   St.,   St.   Louis,   Mo. 

Re -New  Lamp  Co.,  Maiden,  Mass.  "Mal- 

Turnbull    Electric    Mfg.    Co..    Inc.,    1137 

Atlantic  Ave.,  Brooklyn,  N.  T. 
V.  A  D.  Electric  Co..  The,   336  S.  Center 

St.,  Franklin,  Ohio.  "Hlng-O-Llte." 
LAMPS,  INCANDESCENT,  SIGN.— For 
the  majority  of  electric  signs  no  special 
type  or  Incandescent  lamp  la  now  re- 
quired, standard  medium -baaed  lamps  be- 
ing the  most  generally  need.  At  the  pres- 
ent time  the  IB -watt  tungsten  lamp  la 
the  most  popular  for  sign  use.  Before 
the  drawn-wire  tungsten  lamps  were  de- 
veloped It  was  Impossible  to  make  small 
tungsten  lamps  of  standard  voltage. 
Therefore  It  was  quite  common  to  uae  spe- 
cial low-voltage  sign  lamps  with  a  spgctal 
sign  lighting  transformer;  these  are  now 
seldom  required,  although  still  used  to  a 
limited  extent.  Special  sign  lamps  are 
used  in  miniature  letter  signs  In  which 
they  are  shaped  to  the  form  of  the  various 
letters. 
Nan  uf  act  urers : 
Anchor    Electric    Co.,    £57    W.    Jackson 

Blvd.,  Chicago,  111. 
Anthony   Wayne    Lamp  Co.,   1010   SavlUa 
Ave.,     Ft,     Wayne,     Ind.       "Anthony 
Wayne."  ,  „ 

Bettalyte   Incandescent   Lamp   Co.,    Inc., 

166  W.   16th   St..   New  York,   N.  T. 
Beta  Co..  Frank  S.,  Hoffman  St,  Ham- 
mond, Ind. 
Canadian   General   Electric  Co..  Ltd.,   Ill 

King  St..  W.,  Ont.,  Can. 
Canadian   Westlighouse   Co.,    Ltd.,    San- 
ford    ft    Myler     Ste,     Hamilton.     Ont.. 

EDISON  LAMP  WORKS  OF  GEN  RRAL. 
ELECTRIC  CO..  Harrison.  N.  J.  "Edi- 
son Maida."     (Sea  display  adv..  pages 

Electrical  Products  Corp.,  1128-34  W.  18th 

St.,  Los  Angeles.  Cal.  , 

Hygrade  Lamp  Co.,  80  Boston  St.,  Salem, 

Mass.     "Hygrade." 
INDEPENDENT    LAMP    ft    WIRE    CO.. 

173T  Broadway,  New  York,  N.  Y.     (See 

display  adv.,  page  1261.) 
International   Incandescent  Lamp  Works, 

Inc..  30-86  Bergenllne  Ave..  Union  Hill. 

Liberty  Appliance  Corp.,  249  E.  41rd  St.. 
New  York,   N.  Y.     "Liberty." 

NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  Cleveland, 
Ohio.     (See   display   adv.,   pages   1*70- 

Banner  Electric  Division,  Youngs  - 
town,   Ohio.      "Banner." 

Bryan-Marsh  Division,  Central  Falla. 
R.  I.;  323  S.  Wabash  Ave.,  Chi- 
cago, 111.;  Detroit  Mich.;  33  Union 
Sq.,  W.,  New  York,  City.     "Bryan- 

■  Marsh." 

Buckeye  Electric  Division,  Cleve- 
land,  Ohio.     "Buckeye." 

Colonial  Electric  Division,"  Warren, 
Ohio.     "Colonial." 

Columbia   Lamp   Division,    St.    Louis, 

Fos  tor  la     Incandescent     Lamp     Divi- 
sion,   Fostorla.    Ohio.      "Fostorla." 
General     Incandescent     Lamp     Divi- 
sion,   Cleveland,   Ohio.      "O.    I." 
Packard      Lamp      Division,      Warren. 

Ohio.     "Packard." 
Peerless      Brilliant      Lamp      Division, 

Warren,    Ohio.      "Peerless." 
Shelby  Lamp  Division,  Shelby,  Ohio. 

"Shelby." 
Sterling      Electric      Lamp      Division, 

Warren.   Ohio.     "Sterling." 
Sunbeam    Incandescent    Lamp    Divi- 
sion,   BOO    S.    Clinton    St.,    Chicago. 
HI.'    "Sunbeam." 
National   Specialties   Co.,   Inc.,   S4  W.   La 

Fayette  Blvd.,  Detroit.  Mich. 
North   American  Electric  Lamp   Co.,  830 

N.  22nd  St.,  St.  Louis.  Mo. 
Safety  Electric  Co..  431  S.  Dearborn   St. 
Chicago.   III. 


SMITH-HECHT      CO..      Century      Bldg., 

Indianapolis,  Ind. 
WESTINUHOUSE      LAMP      CO..      1B5 
Broadway,  New  York.  N.  Y.     "Weat- 
lnghouse    Mazda."      (See    display   adv., 
page   1274.) 
LAMPS,       INCANDESCENT,       STREET 
SERIES. — Lamps  made  to  burn  on  a  con- 
stant  current   In   a   street-lighting   circuit 
In   which   the   lamps   are   all   placed   In   a 


i    after 


olher 


common   standard .. 

circuits  are  4  and  6.6  amperes,  with  a  con- 
siderable number  of  6.6  and  7.6  amperes. 
and  a  smaller  number  of  10,  IE  and  2U  am- 
peres on  transformers  or  compensators. 
Such  series  lamps  have  short  heavy  fila- 
ments and  are  rugged,  long-lived  lamps. 
They  are  almost  always  of  the  gas-fllled 
tungsten  type  and  operate  at  high  effi- 
ciencies, about  1.1  to  0.6B  watt  per  candle- 
power,  the  largest  lamps  having  the  best 
efllcl ancles.  They  are  usually  made  In 
standard  ratings  irom  GB0  watts  (1000  cp.) 
to  about  SB  watts  (23  cp),  but  larger 
lamps    tq_  1600    watts__(20    amp.,    2600   op.1 


i  to  26  cp. 


9  made  spe- 


__„_..    used  flrat 

In  small  towns  and  In  residence  districts 
of  some  cities  for  which  arc  lamps  proved 
to  be  too  large  on  account  of  numerous 
trees.  Since  tungsten  lamps  have  been 
perfected  In  so  many  sixes,  they  have  re- 
placed most  arc  lamps  for  street  lighting 
in  both  large  cities  and  small  towns  and 
on  all  kinds  of  streets. 


Mai 


jfaoturers: 


on   n.  lBth  St.,  New  York,  ...  -- 
Canadian  General  Electric  Co.   Ltd.,  !1» 

King  Street,  W.,  Toronto,  Ont.,  Can. 
Canadian   Westinghouso  Co.,   Ltd..   San- 
ford  ft  Myler  Sta„  Hamilton.  Ont.,  Can. 
Continental    Lamp    Works.,     '-"       r"'  "l 
W.  22nd  St.,  New  "— '-    * 


ork,  N:  Y. 


EDISON  LAMP  WORKS  OF  OENERAL 
ELECTRIC  CO.,  Harrison,  N.  J.     "Edi- 
son Mazda."     (See  display  adv.,  pages 
1272-1278.) 
Hygrade  Lamp  Co.,  80  Boston  St.,  Salem, 

Mass.      "Hygrade."  _.«.«■    ™, 

INDEPENDENT    LAMP    ft    WIRE    CO., 

1737  Broadway,  New  York,  N.  Y.     (See 

display  adv.,  page  1261.) 

International  Incandescent  lamp  Works, 

Inc.,  80-86  Bergenllne  Ave.,  Union  Hill, 

N.    J,      "International." 

Liberty  Appliance  Corp..  24B  E.  43rd  St., 

New  York,  N.  Y.     "Liberty." 
National  Specialties  Co.,   Inc.,   54   W.   La 

Fayette  Blvd..  Detroit,  Mich. 
NATIONAL    LAMP    WORKS    OF    GEN- 
ERAL     ELECTRIC      CO.,      Cleveland, 
Ohio.      (See   display    adv.,    pages    1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town.  Ohio.  "Banner." 
Bryan-Marsh  Division,  Central  Falls, 
R.  L  ;  622  8.  Wabash  Ave.,  Chi- 
cago, III.;  Detroit,  Mich.:  23  Union 
Sq.,  W.,  New  York.  N.  Y..  "Bryan- 
Marsh." 
Buckeye  Electric  Division,  Cleveland. 

Ohio.     "Buckeye." 
Colonial    Electric    Division,    Warren. 

Ohio.     "Colonial." 
Columbia   Lamp   Division,    St.    Louis. 

Mo.     "Columbia." 
Fostorla     Incandescent     Lamp     Divi- 
sion,  Fostorla.   Ohio.      "Fostorla." 
General  Incandescent  Lamp  Division. 


Packard     Lamp     Division, 

Ohio.     "Packard." 
Peerless     Brilliant      . , 

Warren.  Ohio.      "Peerlei. 
Shelby  Lamp   Division,   Shelby,   Ohio. 

"Shelby." 
Sterling     Electric     Lamp     Division. 

Warren,    Ohio.      "Sterling." 

Incandescent    Lamp    Dlvl- 
"     _   Clinton    St.,    Chicago. 

Safety'sk 
Chicago, 

Save    eW 

Brooklyn.   N 

WESTING  HOUSE       LAMP       CO..        IK 

Broadway,    New   York.    N.    Y.      "West- 

inghouse   Mazda."      (See   display   adv. 

page   1274.) 

LAMPS,       INCANDESCENT,       TANTA 

LUM. — Lamps     having     filaments    of    tin 

metal   tantalum.      These    lamps   were    tin 

first    metallic -filament    lamps    made    am 

in 


Lamp      Division. 


Corp..     220-2E4     3Bth     St., 


were  developed  and  used  to  a  limited  ex- 
tent between  the  years  1906  and  1903.  The 
superior  efficiency  of  the  tungsten  lamp 
prevented  further  use.  On  account  of  the 
low  specific  resistance  of  tantalum  It  was 
necessary  to  use  a  long  slender  Qlament, 
which  was  arranged  In  a  series  of  loops 
and  necessitated  special  means  of  sup- 
port. Its  life  was  rather  uncertain  when 
used  on  a-c.  circuits,  but  more  satisfac- 
tory for  d-c.  service.  Tantalum  lamp* 
are  no  longer  manufactured  for  commer- 
cial use  In  this  country,  although  they 
are  still  used  somewhat  aboad. 

LAMPS,  INCANDESCENT,  TUNG- 
STEN, GAS  FILLED.— Incandescent  lamps 
having  filaments  of  the  metal  tungsten 
and  having  the  bulbs  filled  with  an  Inert 
gas.  such  as  nitrogen  or  argon.  As  the 
gas  contains  no  oxygen,  the  filament  can- 
not burn.  Owing  to  the  pressure  of  the 
gas  the  filament  does  not  disintegrate  as 
rapidly  as  In  a  vacuum.  Partly  olfsettii.g 
this  Is  the  fact  that  the  gas  conducts 
away  considerable  heat  from  the  filammt. 
To  reduce  this  effect,  the  filaments  Of  gas- 
fllled  lamps  are  wound  in  compact  spirals 
so  that  the  cooling  effect  of  the  gas  Is  at 
a  minimum.  In  small  sizes  of  lam  pa 
below  60  watts,  the  cooling  effect  of  the 
gas  more  than  offsets  the  other  advan- 
._„ —  Between  60  and  100  watts  both  gas- 
fllled  and  vacuum  bulbs  are  used.  For 
100  watts  end  over  the  tungsten  gas-fllled 
lamps  are  the  most  economical. 

Gas-fllled  tungsten  lamps  were  developed 
n  1313.  Under  many  conditions  they  show 
.n  efficiency  much  hlgner  than  that  of 
heir  vacuum  predecessors.  This  Is  due 
o  the  fact  that  It  Is  possible  to  operate 
he  fllainent  at  a  temperature  much 
iearer  Its  melting  point  than  was  possible 
lefore.  The  efficiency  obtained  In  lamps  of 
his  type  in  the  larger  sizes  Is  0.7  to  0.6 
watt  per  candlepower.  more  than  five 
times  as  efficient  as  the  ordinary  carbon 
lamp.  Gas-fllled  lamps  are  made  In  vari- 
ous types  for  different  purposes,  such  as 
office  and  Industrial  lighting,  street  light- 
ing, flood  lighting,  motion -picture  projec- 
tion, photography  and  other  classes  of 
service.  Tbey  range  In  wattages  from  BO 
'-  ""HI  for  multiple  circuits  and  from  about 
1B0O  for  series  circuits.  Their  light 
ich  whiter  than  that  from  other  In- 
canaescent  lamps,  excepting  those  with 
special  blue  glass  bulbs. 
Manufacturers: 
Ablett    Co..    Charles    R.,    199    Fulton    St..  - 

New   York.    N.  Y. 
Acme  Lamp   Works.  E5  Cambridge  Ave., 

Jersey  City,  N.   J.     "Alwo." 
AJAX   ELECTRIC   CO..    Baldwin  Ave.  ft 

Montgomery  St..  jersey  City.   N.  J. 

Anthony  Wayne   Lamp   Co.,    1016   SavlUa 

Ave.,     Ft.     Wayne.     Ind.       "Anthony 

Apex  Electrical  Specialty  Co.,  79  Orange 
St..  Newank,  N.  J. 

Bettalyte  Incandescent  Lamp  Co..  Inc.. 
366  W.  16th  St..  New  York,  N.  Y. 
"Factory  Special,"  "Bettalyte,"  "G. 
M." 

Blue  Bird  Lamp  Co..  45  E.  17th  St.,  New 
York,  N.  Y.     "Blue  Bird." 

Brlte  Lite  Lamp  Mfg.  Co.,  Inc.  214  Ox- 
ford  St..   Providence,   R.  I.     "Marvel." 

Canadian  National  Carbon  Co.,  Ltd., 
Hillcrest  Park.  Toronto.  Ont..   Can. 

Canadian  Westinghouso  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton,  Ont., 
Can. 

Consolidated  Electric  Lamp  Co..  Dan- 
vers.   Mass.     "Champion." 

Continental  Lamp  Works.  Inc..  E32-40 
W.  22nd  St..  New  York.  N.  Y.  "Con- 
tinental." 

Dan  vers  Lamp  Co,  Dan  vers,  Mass. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  "Edi- 
son Mazda."  (See  display  adv.  pages 
1272-1273.) 

Electric  Lamp  ft  Products  Co.,  612-EH 
Paterson  Plankroad,  Jersey  City,  N.  J. 
"Lyhtan." 

First  CO,  B.,  170-172  W.  Broadway, 
New    York.    N.    Y.      "First." 

Friedlander,  Inc..  Oscar  O,  40  Murray 
St,   New  York.   N.   Y.     "Fredro." 

General  Illuminating  Co,  E217-5321  21st 
Ave,   Brooklyn,   N'.    Y.      "Glco." 

Howland  Mfg.  Co,  60  Franklin  St.,  Mai- 
den, Mass.     "Mor-Lite,"  "How-Co." 

Hygrade  Lamp  Co.,  60  Boston  St,  Salem, 
Mass.     "Hygrade." 

INDEPENDENT  LAMP  ft  WIRE  CO., 
1727  Broadway,  New  York,  N.  Y.  "Ar- 
gollte."      (See  display  adv.,  page  1261.) 

International  Electric  Lamp  Co.,  126-27 
W.  Lake   St,    Chicago.   111. 
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International  Incandescent  Lamp  Works, 
Inc..  80-88  Bergenllne  Ave.,  Union  Hill, 
N.    J„    "Liberty    Ora." 
Jaeger  Co..   H,   J.,    280   Park   Ave,,    Wee- 

hawken.    N.   J. 
Liberty  Appliance  Corp..  849  E.  43rd  St., 
New    York,    N.    Y.      "Liberty    Nitrogen 
Opallte." 
Lux   Mfg.   Co.,    123    E.    Kinney   St..    New- 
ark,  N.   J. 
Lyhtan    Electric    Lamp    Co.,    591    Central 

Ave.,  Jersey  City,   N.  J. 
M.    &    W.    Co.,    Springfield,    Mass.       "M. 

A   W." 
NATIONAL    LAMP    WORKS    OP    GEN- 
ERAL     ELECTRIC       CO..       Cle  viand, 
Ohio.      (See    display    adv.,    pages    1270- 
U71J 

Banner  Electric  Division,  Youngs- 
town,  Ohio.  "Banner." 
Bryan-Marsh  Division.  Central  Falls, 
R.  I.  i  623  S.  Wabash  Ave.,  Chi- 
cago. Hi.:  Detroit.  Mich.;  33  Union 
Sq.,  W.j  New  York,  N.  Y..  "Bryan- 
Buckeye'  Electric  Division,  Cleveland, 

Ohio.     "Buckeye." 
Colonial    Electric     Division      Warren 

Ohio.     "Colonial." 
Columbia    Lamp   I 
Mo.      "Columbia. 
Fob  to  da     Incandescent     Lamp     Divi- 
sion,  Fostoria.   Ohio.      "Fostoria." 
(KEJ  I"canae»cent  Lamp  Division. 


Shelby  Lamp  Division 
""helby." 


Shelby.  Ohio. 


Sterling      Electric      Lamp 

Warren,    Ohio.      "Sterling'."    """  """' 

sunbeam     Incandescent    Lamp    Divl- 

f.0"-  -5°   ?■    Clln,on    st-    Chicago. 

III.      "Sunbeam." 

National   Specialties   Co..    Inc..   H  W    Ls 

Fayette  Blvd.,    Detroit,    Mich 

boke       N1'jTUnSBten    Lamp    Co"    Ho- 

Nllrogon  EJectrlo  Co..  Inc.,  48  Spring  St 

N^7,flr1!-  N-  /      •'NIt">Bon   Service*'      ' 

IS^,  ¥*3nS?**  36th  *- 

Srnr'StEctltc^oLaimP  C°-  1M  *  CH"- 
Triumph  Lamp  Work,,  Union  HIH  N  j 
"fffiTl   CO"P-  '"  "<"'  "~ 

^■^r-sstSLF"'  *■■  """"■ 

Weehawken  Tungsten  Lamp  Co.,  Wee- 
hawken. N.  J. 

WESTINGHOIISE  LAMP  CO..  165 
Broadway.  New  York.  N.  Y.  "West- 
inetiouse.  (See    display     adv.      page 


LAMPS,  INCANDESCENT,  TUNG- 
.  .N'  VACUUM.— Lamps  with  filament* 
of  the  metal  tungsten,  having  the  bulb 
exhausted  of  air  so  as  to  produce  as  per- 
n  as  possible.  The  object  of 
"  *o  prevent  burning 


this  vacuun 
dation  of  it 
tungsten  Is 
sizes  of  50  watts  and  below,  for  50  watts 
and  above  the  lamps  are  usually  gas-filled. 
In  the  case  of  low-voltage  miniature 
lamps,  the  gas-Riled  lamp  is  used  ex- 
tenaively    where    the    current    Is    over    1,5 


Tunt 


i  high  melting 
—  '  ' 3  fol- 


lowed closely  upon  the  development  of 
tantalum  lamp.  The  difficulty  encoun- 
tered In  using  tungsten  was  that  no  meth- 
od  had    been    devised   for   drawing   it    Into 

■    -" '    "   —   necessary   to  produce. 

!  other  way.     One  of 


the  filament   in   so 
these  methods  wai 

form,  held  togethei    , „,        ..... 

terlal.  This  gave  a  paste,  which  was 
squirted  through  the  dies  Into  a  filament 
form,  and  the  binding  material  was  then 
expelled,  usually  by  heating.  Tungsten 
lamps  were  first  produced  commercially  In 
1907    using  a  method   somewhat   similar   to 


ire,  the  filament  for  a  10-watt,  110- 
jnp  being  about  0.00075  inch  in  dlatn- 
The  eltlclency  of  these  lamps  is 
higher  (15.5  to  3  times)  than  that  ol 


miniature  and  candelabra  lamps  for  lower 
voltages. 

Manufacturer*: 

Ablett   Co..   Charles   it.,   199   Fulton   St., 


unbreakable  filament,  stronger  than 
the  carbon  lamp.  Especially  designed 
-     1  the  need  for  a  lamp  "  — "" 


Co..     657    W.    Jac 

,   111. 


Anchor     Elec 


Anthony  Wayne  Lamp  Co.,  1016  Savllla 
Ave.,  Ft.  Wayne,  Ind.  "Anthony 
Wayne." 

Bettalyte  Incandescent  Lamp  Co..  Inc., 
366  W.  15th  St..  New  York.  K  Y. 
"factory  Special,"  "Bettalyte,"  "W. 
G.   M." 

Canadian  General  Electric  Co.,  Ltd., 
212   King   St.,    W..   Toronto,   Out.     Can. 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont., 
Can. 

Consolidated  Electric  Lamp  Co.,  Dan- 
vers,    Mass.      "Champion." 

Danvers    Lamp   Co.,    Danvers,    Mass. 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison,  N.  J.  "Edi- 
son."     (See   display   adv.   pages   1272- 


Malden.      Mh.se.        "Mor-Ltte." 

Hy grade  Lamp  Co.,  60  Boston  St.,  Salem. 

Mass.      "Hy  grade." 
INDEPENDENT    LAMP    &    WIRE    CO., 

1737     Broadway,     New     York,      N.      Y. 

"Tungsol.'"       (See     display    adv.     page. 

International  Electric  Lamp  Co.,   125-127 

W.   Lake  St.,  Chicago,  III. 
International  Incandescent  Lamp  Works. 

Inc.,  80-86  Bergenllne  Ave.,  Union  Hill, 

N.    J.      "International   Ora,"    "Century 

Special.' 
Jaeger  Co. 


hawl 


.   N.   J. 


1  Park  Ave.,   Wee- 


Liberty  Appliance  Corp.,   249  E.   13rd  St., 

New    York,    N.    Y.      "Liberty." 
Lux    Mfg.  Co.,    123   E.   Kinney    St.,   New- 

M   dt'w'co.,   SO   Taylor    St.,   Springfield, 

Mass. 
NATIONAL    LAMP    WORKS    OF    GEN- 
ERAL     ELECTRIC      CO.,      Cleveland, 
Ohio.     (See  display   adv.,   pages   1270- 
1271.) 

Banner  Electric  Division,  Youngs- 
town.  Ohio.  "Banner." 
Bryan-Marsh  Division,  Central  Falls, 
R.  I.  ;  523  3.  Wabash  Ave.,  Chi- 
cago, 111.;  Detroit  Mich.;  33  Union 
Sq.,  W.,  New  York,  N.  Y..  "Bryan- 
Marsh." 
Buckeye  Electric  Division,   Cleveland, 

Ohio.     "Buckeye." 
Colonial    Electric    Division.    Warren, 

Ohio,      "Colonial." 
Columbia   Lamp   Division,    St.    Louis. 

Mo.      "Columbia." 
Fostoria     Incandescent     Lamp     Divi- 
sion.  Fostoria,    Ohio.      "Fostoria." 
General  Im-andeseent  I*mp  Division, 

Packard      Lamp      Division,      Warren. 


Shelby  Lamp  Division,   Shelby,   Ohio. 

"Shelby." 
Sterling      Electric      Lamp      Division. 

Warren.    Ohio.      "Sterling." 
Sunbeam    Incandescent    Lamp    Divi- 
sion.   500    S.    Clinton    St.,    Chicago, 
nl.      "Sunbeam," 
National   Specialties   Co..   Inc..   54   W.   La 

Fayette   Blvd..   Detroit,   Mich. 
Nitrogon  Electric  Co.,  Inc.,  48  Spring  SI., 

Newark,  N.   J.     "Nitrogon  Service." 
Novelty  Incandescent   Lamp  CO.,  Empor- 
ium,   Pa.      "Nilco." 
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Rooney  Lamp  Co.,  F.  J.,  Hoboken.  N.  J. 
Save    Electric    Corp..     220-254    36th     St., 

Brooklyn,  N.  Y.  -  "Save." 
Security  Electric  Lamp  Co.,  134   S.  Clin- 
ton St..   Chicago,   I1L 
Solex  Co.,    Ltd..   The.    120!    St.   Lawrence 
Blvd..    Montreal.    Que..    Can.      "Solex." 
Turnbull  Electric  Mfg.  Co..  Inc..   1337  At- 
lantic   Ave.,     Brooklyn,    N.    Y.       "Fire 
Fly." 
V.  A  D.  Electric  Co.,  The,  3S5  S.  Center 
SO,,    Franklin,    Ohio.      "Rlng-O-Litc." 
WESTINGHOUSE      LAMP      CO..      165 
Broadway.    New   York.   N.    Y.      "West- 
inghouse   Maida."       (See    display    adv. 
page   1274.) 
LAMPS,    MERCURY. VAPOR.— Lamps   In 
which  the  source  of  light  is  mercury  vapor, 
formed    by  an   arc  between    two  electrodes 
in    a    confined    tube.      The    mercury -vapor 
lamp  consists  principally  of  a  vacuum  tube 
containing   some   metallic   mercury   and   an 
electrode  at  each  end  of  the  tube,   through 

the  lamp.  The  mercury  vapor  is  formed 
from  the  metallic  mercury  which  covers 
one  electrode  and  which  gives  oft  mercury 
vapor  from  Its  surface  when  the  current  Is 
passing.  This  mercury  vapor  fills  the  tube 
eo  that  the  whole  tube  glows  with  a  yellow- 
ish green  light.  The  arc  Is  started  either 
by  momentarily  tipping  the  lamp  so  as  to 
cause  the  mercury  to  flow  between  the 
electrodes  and  then  break  to  form  an  arc, 
or  by  passing  the  spark  from  an  induction 
coll  between  the  electrodes  to  vaporize 
enough  mercury  to  form  an  arc.  A  re- 
sistance is  used  In  such  lamps  lor  the  arc. 
The  ordinary  mercury-vapor  lamps  are 
made  with  long  glass  tubes.  The  tube 
must  be  long  as  the  voltage  per  unit  length 
of  tube  Is  determined  by  the  temperature 
the  glass  tube  Is  capable  of  withstanding. 


in  the  quartz  lamp.  The  tubes  in  this  are 
made  of  quartz  and  as  they  will  withstand 
a  much  higher  temperature  than  glass,  the 
drop  In  potential  per  inch  of  length  can  be 
raised  to  about  30  times  that  permissible 
with  glass  tubes.  This  causes  the  mercury 
vapor  to  become  Incandescent  and  the  char- 
acter of  the  light  given  off  Is  changed, 
some  red  and  orange  rays  being  added  to 
give  a  more  nearly  white  light.  The  com- 
mercial form  of  this  lamp  uses  a  short 
quartz  tube  containing  mercury.  The 
mechanism    needed    for    starting    and    con- 

case  above  the  tube.  The  tube  Is  enclosed 
in  a  large  glass  globe  to  exclude  (he  ultra- 
violet rays  which  are  not  screened  by  the 
quartz  glass.  This  type  is  available  for 
direct  current  only.  Its  efficiency  is  very 
high. 

The  ordinary  glass  tube  lamps  are  not 
used  In  homes  or  stores  where  natural  col- 
ors are  desired,  but  are  used  for  various 
industrial  purposes  where  acuity  of  vision 
Is  needed;  they  are  rich  In  actinic  rays, 
making     them     suitable     for     photographic 

Manufacturers: 

Baetz    BroB.    Specialty    Co.,    Ltd.,    Kltch- 

BURDICK  CABINET  CO..  Milton,  Wis. 

COOPER  HEWITT  ELECTRIC  CO., 
Hoboken.  N.  J.  The  Cooper-Hewitt 
lamp  is  the  coming  lamp  for  all  indus- 
trial lighting.  Its  peculiar  method  of 
producing  light  has  many  Important 
advantages  both  In  quality  of  Illumina- 
tion and  efficiency.  Its  light  Is  bluish- 
green,  a  color  which  possesses  ex- 
traordinary properties,  enabling  the 
eye  (o  see  small  objects  and  fine  de- 
tails more  distinctly  than  any  other 
light,  not  excepting  daylight  itself. 
The  large  extent  of  luminous  surface 
gives  perfect  diffusion.  practical!;.; 
eliminating  shadows.  The  glowing 
vapor  being  entirely  free  from  glare. 
the  Cooper-Hewitt  lamp  la  the  only 
commercial  light -unit  that  can  be 
safely  used  without  diffusing  globes  or 
shades.  Consumption  of  .65  watts  and 
below  per  hemisphere!  candle  makes 
the  Cooper-Hewitt  lamp  the  most  effi- 
cient of  any  lamp  suitable  for  Indus- 
trial lighting.  The  only  attention  it 
requires  la  an  occasional  cleaning  of 
the  tube  and  reflector,  the  tube  hav- 
ing a  life  of  several  thousand  hours 
before  replacement  Is  necessary.  Chief 
of  the  recent  Improvements  Is  the 
standardization  of  a  unit,  having  S5% 
power  factor.  The  Cooper-Hewitt  lamp 
Is  applicable  for  lighting  almost  any 
Industrial  establishment.  I'scd  In  tex- 
tile mills,  it  permits  twenty-four  hour 
operation.     It  la  possible  to  match  "col- 
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ors  accurately  under  this  light.  It' 
characteristics  mike  It  especially  val- 
uable for  all  clauses  of  photographic 
work.  Including  portraiture,  copying. 
printing,  motion  picture  photography, 
enlarging  and  blue  printing. — Adv. 

Hanovia  ChemlcaJ  ft  Mfg.  Co..  Chestnut 
St.  &  Npw  Jersey  Railroad  Ave.,  New- 
ark, H.  J.  H  J' 

R.  U.  V.  Co.,  Inc.,  The,  166  Broadway. 
New  York,  N.  Y. 

LAMPS,  MINERS'  AND  MINERS'  SAFE- 
TY.— An  electric  Incandescent  lamp  and 
storage  battery,  forming  a  complete  unit 
to  be  carried  by  miners.  The  lamp  is 
usually  carried  on  the  cap  and  the  battery 
on  the  back,  the  two  being  connected  by  a 
flexible  cord.  These  sets  are  often  made 
with  the  lamp  in  a  special  socket  and  re- 
flector that  Is  connected  to  the  battery  by 
a  reinforced  cord,  so  that  the  lamp  may  be 
placed  on  the  cap  or  In  other  positions  that 
the  self-contained  unit  type  cannot  be  used 
for.  In  the  unit  type  the  lamp  Is  usually 
mounted  directly  above  the  storage  bat- 
tery or  fastened  to  the  enclosing  case  In 
some  manner  bo  as  to  make  a  portable  lan- 
tern with  ball  or  other  handle.  The  storage 
batteries  used  are  developed  especially  for 
this  service  and  are  light,  but  rugged  and 
arranged  so  they  will  not  spill;  they  are 
usually  enclosed  in  a  hinged  aluminum  case. 
They  operate  for  S  or  12  hours  and  the 
batteries  are  recharged  when  the  miner  la 
off  duty. 

Safety  devices  are  attached  to  some 
lamps  for  use  In  explosively  dusty  or 
gaseous  atmospheres.  These  generally  pro- 
vide for  turning  off  the  current  Instantly 
If  the  enclosed  reflector  or  shell  should  be 
broken  or  crushed,  and  before  the  lamp 
Itself  breaks,  thus  eliminating  the  possibil- 
ity of  a  spark  and  explosion. 


Anthony  Wayne  Lamp  Co.,  lOlfi  Savilla 
Ave.,      Ft.      Wayne,      Ind.        "'Anthony 

Canadian  General  Electric  Co.,  Ltd.,  211 
King  St.,  W.,  Toronto,  Ont..  Can. 

Concordia  Electric  Co.,  3B9  Union  Arcade 
Bldg..  Pittsburgh.   Pa.     "Ceag." 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.  N.  J.  (See 
display  adv.  pages  1273-1271.) 

EDISON  STORAGE  BATTERY  CO.. 
Orange,  N.  J.  (See  display  adv.  page 
1113.) 

Inc.,   80-86  Rergenllne  Ave..   Union    Hill. 
N.  J.    "International." 
Koehler      Mfg.       Co.,       Marlboro,      Mass. 
"Wheat,"   •  Koenler.  " 

Sth  Ave..  Newark.  N.  J.     '-Tung-Sol." 

Pioneer  Storage  Battery  Co.,  1415  Race 
St.,  Philadelphia.  Pa.    "Pioneer." 

Piper  Co.,  Ltd.,  The  Hiram  L..  76  St. 
Reml  St.,  Montreal,  Que.,  Can. 

LAMPS,  MOORE  TUBE,  NEON  AND 
OTHER  GASEOUS  TYPES.— A  number  of 
forms  of  iamps  have  been  developed  In  an 
experimental  way  In  which  light  Is  given 
from  gases  confined  In  long  tubes,  through 
which  charges  of  electricity  are  paaslng. 
One  of  the  best  known  Of  these  is  the 
Moore  tube,  which  has  been  used  to  a  lim- 
ited extent  for  color  matching,  where  day- 
light effects  were  desired.  These  make  use 
of  the  Gelssler-tube  discharge  through  an 
evacuated  tube  In  which  some  gas  has 
been  placed.  The  lamps  are  rather  difficult 
to  operate  and  require  a  considerable  length 
of  tube,  usually  from  40  to  ZOO  ft.  The  tube 
may  be  placed  around  the  walls  of  a  room 
or  window.  The  ends  of  the  tube  have 
electrodes  that  are  connected  to  the  high- 
tension  side  of  a  transformer.  The  color 
of  the  light  depends  upon  the  gas  used, 
nitrogen  giving  a  yellowish  color,  air  a  pink 
tint  and  carbon  dioxide  a  white  light  which 
approaches  daylight  very  closely. 

Neon  tubes  are  very  similar  to  the  Moore 
tubes  in  principle,  but  employ  neon  gas, 
which  may  be  obtained  as  a  by-product  of 
the  manufacture  of  oxygen  from  the  air. 
They  have  a  life  comparable  to  that  of  an 
Incandescent  lamp,  require  a  potential  of 
about  800  volts  for  a  tube  6  meters  long 
and  give  about  200  cp.  per  meter  of  length. 
Their  efficiency  Is  high  about  0.S  watt  per 
candlepower.  The  color  of  the  light  Is  red, 
unless  modified  by  substance.  This  type  of 
lamp  has  been  developed  In  France,  hut  Is 
not  produced  on  a  commercial  scale. 


e  electric 


Is  produced  by  the  pass 

current  through  a  glower  mace  oi  certain 
rare  oxides  which  are  heated  to  incan- 
descence. These  oxides  are  not  conductors 
of  electricity  when  cold,  so  they  are  heated 
by    electric    heating   coils    mounted    on    the 

the  lamp  reaches  Incandescence  and  the 
current  flows  through  the  glower.  Nernst 
lamps  were  In  considerable  use  prior  to  the 
advent  of  the  tungsten  lamp  In  1908.  but 
went  out  of  use  after  that  time  because  of 
the  better  efficiency  and  cheapness  of  the 

Manufacturer: 

Stupakoff  Laboratories.  The.  6617-6627 
Hamilton  Ave.,  Pittsburgh,  Pa. 

LAMPS,  PIANO.— This  Is  a  term  used 
generally  to  designate  lamps  with  a  heavy 
base  and  horizontal  arm  (often  adjustable) 
carrying  a  lamp  and  reflector  to  throw 
light  down  on  the  sheet  of  music  when  the 
lamp  Is  standing  on  an  upright  piano.  The 
simpler  of  these  lamps  resemble  desk  lamps 
designed  for  roll-top  desks.  The  term  piano 
lamp  is  sometimes,  but  less  correctly,  ap- 
plied to  floor  lamps  standing  beside  a  piano. 

Manufacturers : 

Acme  Lighting  Fixture  Co.,   132  W.   14th 

St.,  New  York.  N.  Y. 
Adjustable   Fixture   Co..   The.    62   Mason 

St..  Milwaukee.  Wis. 
AJAX  ELECTRIC  SPECIALTY  CO.,  1011 

Market  St..  St.  Louis.  Mo.     "A)si." 
Ames  sen  Electric  Co..  109  Broad  St.,  New 

York,  N.  Y. 
Art   Craft   Fixture   Co.,    86    Academy   St.. 

Newark,  N.  J.    . 
Art  Lamp  Mfg.  Co.,  621  S.  Wabash  Ave., 

Chicago,  ID. 
Art  Metal  Works.  The.  Aronson  Sq.,  New- 
ark, N.  J.     "Ronson." 
ARTIFICIAL  DAYLIGHTING  CO..   INC.. 

227    W.     17th    St.,     New    York,    N.    Y. 

"Macbeth." 
BEARDSLEE  CHANDELIER  MFO.  CO., 

216  S    Jefferson  St.,  Chicago,  III. 
Beers  Sales  Co..  1  Hudson  St.,  New  York, 

N.  Y.     "Lyhne." 
Biddle-Gaumer      Co.,      3846-66     Lancaster 

Ave.,  Philadelphia.  Pa. 
Caldwell  A  Co.,  Inc..  Edward  F.,  36-40  W. 

16th   St.,    New  York.   N.  Y. 
Chicago    Reedware    Mfg.   Co..   T80-82   Mil- 
waukee   Ave..    Chicago,     111.      (Reed.) 

"Chicago-" 
Cleveland    Phon-Arm    Co..    The.    1266   W. 

2nd  St..  Cleveland,  Ohio.     "Ray." 
Cole  Mfg.   Co..   Kent  St..   Lindsay.   Ont.. 

Collins- Wagner  Mfg.  Co.,  122  W.  43rd  St., 

New  York.  N.  Y. 
Eclipse    Electric   Mfg.    Co.    Northwestern 

Furniture    Exposition    Bldg.,    St.    Paul. 

Minn. 
Empire  Lighting  Fixture  Co.,   224   Centre 

St.,  New  York.  N.  Y. 
Farles    Mfg.    Co..    Decatur,    III.      "Verde- 

llte." 
Flbreduro,  Inc..  396  Broadway,  New  York, 

N.  Y. 
Fine  Arts  Product  Co..  4311  Grand  Blvd., 

Chicago,  III.     "Voylrold." 
First    National    Lighting    Corp..    2030    E, 

22nd  St..  Cleveland,  Ohio. 

Mfg.     Co..      Rock     Island.     HI. 


Flex"  desk. 

INTERIOR       LAMP       ft       FIXTURE 

WORKS,    4888    N.    Clark    St.,    Chicago. 

IVANHOE-REOENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  5716  Euclid 
Ave..  Cleveland.  Ohio.  (See  display 
adv.   pages  1266-1269.) 

KING  MFG.  CO..  THE.  St.  Joseph,  Mo. 
(See  display  adv.  page  1267.) 

Kneetand  Mfg.  Co..  Inc.,  The.  216  N.  Main 
St.,  Wethersfleld,  Conn. 

Kosmolite  Mfg.  Corp.,  E-7  E.  16th  St., 
New  York.  N.  Y. 

Krnmerlite  Co.,  Inc..  6T7  Broadway,  New 
York.   N.   Y.      "Kramerllte." 

L1GHTOLIER  CO..  669-71  Broadway,  New 
York.  N.   Y.      "Lightolier." 

Llndcraft  Studios.  Jamaica  Ave.  ft  126th 
St.,   Richmond  Hill,  N.  Y. 

Lion  Electrical  Appliance  Co.,  Inc.,  360 
Morgan  Ave..  Brooklyn,  N.  Y. 

LOCALIZED  LIGHTING  CORP.,  640  W. 
68th  St..  New  York,  N.  Y.  (See  display 
adv.  page  1276.) 


LUMINOUS    UNIT    CO..    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFG.    CO., 

2616    Washington    Ave.,    St.    Louis.    Mo. 

(See  display  adv.  pages  1276-1277.) 
Manhattan    Brass    Co.,    382    E.    28th    St., 

New  York,  N.  Y. 
Mautner   Lamp  Mfg.   Co.,   66   Mercer  St.. 

New  York.  N.  Y. 
Hazzollnl  Artcraft  Co.,  4424  Payne  Ave., 

Cleveland,  Ohio. 
McFaddln    &  Co.,    H.  G..    IE  Warren  St, 

New  York,  N.  Y.     "Emerallte." 
Mercer  lamp  &  Shade  Co.,  120  Hamilton 

Ave..  Trenton,  N.  J. 
Meyberg  Co..  Leo  J..  428  Market  St.,   San 

Francisco,  Cal. 
Miller    ft    Co..    Edward,     99    Center    St., 

Meriden.  Conn.     "Miller." 
Moran   &   MacNalr.   Inc..  72  W.  Lake  St., 

Chicago,  III. 
NATIONAL    X-RAY    REFLECTOR    CO., 

23E     W.     Jackson     Blvd.,     Chicago,     111. 

"X-Ray."    (See  display  adv.  page  1406.) 
England    Brass    &    Fixture    Co.,    77 


_r  St., . 

l   Mfg.    Co..   717-2 
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Novelty  Lamp  'ft"shade  Co.,  2490  E.  22nd 
St..  Cleveland.  Ohio.     "Bluebird." 

OVALITE  CO.,  THE,  S13  E.  22nd  St., 
New  York,  N.  Y.     "Deskollte." 

Parch-O-Llte  Co.,  74  E.  Roosevelt  Rd., 
Chicago,  III. 

Parker  Co.,  The  Charles,  48  Elm  St., 
Meriden,  Conn. 

Peerless  Light  Co..  66S  W.  Washington 
Blvd..  Chicago,  m. 

Plaut  &  Co.,  L..  434  E.  23rd  St..  New 
York,  N.  Y.     "Rex-O-LUX." 

Play-O-Llte  Co.,  Inc.,  1760  Main  St.,  Buf- 
falo.  N.  Y.      "Play- O- Lite." 

Plume  ft  Atwood  Mfg.  Co.,  470  Hank  St., 
Waterbury,  Conn.     "Plumwood." 

Rainaud  Co..  The  H.  E.,  Meriden,  Conn. 

Riddle  Co.,  The  Edward  N.,  27  Broadway. 
Toledo,  Ohio. 

Rose  Bros.  Co.,  221  E.  Chestnut  St.,  Lan- 


,  243  Canal  St..  New 


■,  Pa. 

Royal  Art  Glass  C 

York,  N.  Y. 
Savoy   MfB.    Co..    116   1 

York.  N.  Y. 
Starbuck  ft  Sons,   R.   M.,   63  Asylum  St., 

Hartford,  Conn. 
Straus-Hohenstein    Co.,    132-134    W.    21st 

St..  New  York,  N.  Y. 
Warren  ft  Co..  Walter  G.,  1401  W.  Jack- 
son Blvd..  Chicago,  III. 
White    Co..    The    O.    C,    17   Hermon    St.. 

Worcester,  Mass. 
Williams     Re-Lart     Lamp     Co.,      426      S. 

Throop  St.,  Chicago,  III.     "Re-Lart." 
Young,    Inc.,   Lorln    W.,    214   E.    40th   St., 

New  York,  N.  Y. 
Ypailanti  Reed  Furniture  Co.,  Ionia,  Mich, 
LAMPS,     PORTABLE,     SPECIAL     AND 
but 


nble  night  lamp  operated  from  a  trans- 
former in  the  base;  also  several  types  of 
portable  extension  lamps  with  self-eon- 
tainpd  rert  for  the  cord  that  are  espe- 
cially suitable  for  travelers 
lObile    cowl    and    " 
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portable  lamps  listed  elsewhere  In- 
clude the  following  types  of  lamps:  Bou- 
doir; clamp,  bed  or  dresser;  desk;  floor: 
hand,  inspection.  Stc.j  piano:  table  or 
rending.     Also   see   Flashlights:   Lanterns. 

Arme  Lighting  Fixture  Co..   132  W.   14th 

St..  New  York,  N.  Y. 
Adjustable    Fixture    Co.,    The,    62    Mason 

St..    Mllwauke       — 


portable     lamps,      with 

jointed  arm,  for  all  commercial  pur- 
poses.-Adv. 

ANDERSON  ELECTRIC  ft  EQUIP- 
MENT CO..  164-160  Whiting  St..  Chi- 
cago, III.      "Adapt-a-Llte." 

Art  Specialty  Co.,  S05  S.  11th  St.,  Phila- 
delphia. Pa. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York.  San  Francisco. 
Toronto.  Ben- 
jamin 


ortablrs 


with 


ertlght,  va- 
rorproof       globe 

Benjamin  Hand  Lamp  reflector,  and 
metal     guard. 

with   removable  cost  hook.     Especially 

designed  for  marine  service.     Takes  up 

to  76  watt  lamp.— Ad '- 


up 

gle 
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Berendson,    Inc.,    Sophus.    305    1st    Ave., 

New  York,  N.  T.     "Dixie." 
Caldwell    &    Co.,    Inc.,    Edward    F.,    86-40 

W.  16th  St..  New  York,  N.  Y. 
Canadian  General  Electric  Co.,   Ltd,,    212 

King  St.,   W.,   Toronto.  Ont.,  Can. 
Cincinnati   Artistic  Wrought  Iron  Works, 

2911-43  Eastern  Ave,.  Cincinnati,   Ohio. 
Cole   Mfg.   Co.,    Kent   St.,    Lindsay,    Ont., 

Can. 
Dale    Lighting    Fixture    Co.,    Inc.,     107-9 

W.   13th   St.,   New  York.   N,   Y. 
Electric  Novelty  Mfg.  Co..    15Z  Chambers 

St       New     York,     N.     Y.       (Statue     of 

Liberty.) 
Electrics!     Products     Corp..     1128-34     W. 

18th  St..  Los  Angeles.   Col. 
Farles   Mfg.   Co.,    Decatur.    III.      "Amron- 

lite." 


i   Glaaa  Co.,   The.  Follansbee.   W. 

Kneeland    Mfg.    Co..     Inc..    The,    21S    N 
Main   St.,   Wethersfleld.   Oonn? 

Kosmollte    Mfg.    Corp.,    5-7    E.    16th    St.. 
New  York,   N.    Y. 

Llndcraft  Studios.  Jamaica  Ave.  &  125th 
St.,  Richmond  Hill,  N.  Y. 
.  LOCALIZED  LIGHTINO  CORP      640   W 
RSth   St,.   New   York.   N,   Y.      (See   dis- 
play adv..   page   1276.) 

Marine    Electric    Co..    196    Fremont    St 
San    Francisco,    Cal.      ■■Meco." 

Matthews   &    Brother,    rnc,    W.    N      2912 
Eaaton   Ave..    St.    Louis,    Mo, 

Mazzolln!  Artcraft  Co.,  (424  Payne  Ave., 
Cleveland.    Ohio. 

Mercer  Lamp   &   Shade    Co.,    120    Hamil- 
ton   Ave.,    Trenton.    N.    J. 

Metal  Specialties  Mfg.  Co.,  1200-3308  Car 
roll    Ave,.   Chicago.   111.      "Prenlo " 

Morae.  Frank  W..  289  Congress  St..  Bos- 
uSkt  ther"  f,rtab,e  search- 

N'SfiIOwA1,T  X1;RAr„KEF'LECTOR 
rTC-Ri 
1405.) 


New    England    Brass    A    Fixture   Co 
Summer    St.,    Boston,    Mass. 

cTn^nn^Fbwo'    7""21   SyCamore   3 


Pcrtecllte  Mfg.  Co. 
Wash.     "Ala  flolal 

■<   Light   Co.,  626  Market  St..   Mil- 


US-  Main  St..  Sea 


'■.  Larned  St.,  De- 


waukee.   Wis. 

York  <n"  y™"''  iil  Wa,er 

Schwartz  &  '  Bro..  S.  Robert.  729-11 
Broadway,  New  York,  N.  Y.     "Earob- 

Seldler-Mlnei 

troit.  Mich.       _  ,., 

StStU""NewCYorkn  £°  V""1"    W-    »* 

v"?Brl|rgle   Tile   &    Pottery   Co..    The 

£an0drata^pSrlnES'     CO,°-       ^—tai 

Ww^fTt°»  °-  "'2l  He™"  St.. 

TNew'  YOrfc    N*Y    W"   *"   B    4°lh   St- 

nBT.^nS'  PROJECTINQ  AND  BTERE- 
OPTICON.— Lamps  of  the  Incandescent  or 
are  type  enclosed  in  a  sheet-metal  nous 
1^Jpori.2  metfll  sland  or  fral"8  and  Pro- 
vided with  lenses  and  (for  stereopt Icons) 
slide  carrying  equipment  for  projecting  clo- 
tures upon  a  screen.  When  using  incan- 
descent lamps,  they  often  are  made  of 
such  design  that  they  can  be  used  in  a 
motion -picture  or  stereopt  icon  machine, 
that  was  previously  operated  with  nn  arc 
lamp.  A  rheostat  to  regulate  the  voltage 
at  the  lamp  Is  generally  provided  as  Dart 
of  the  outfit,  often  being  mounted  on  the 
same  stand.  The  incandescent  lamps  used 
are  those  described  under  Lamps,  Incan 
descent  projecting;  the  arcs  are  described 
under  Lamps,  arc,  projecting,  stage  and 
stereoptlcon.  ATso  see  Motlon-plcturi  ma- 
chine*;   Stereopt  Icons. 

Manufacturers; 

Anthony  Wayne  Lamp  Co.,  1016  Sa villa 
Ave.,  Ft,  Wayne,  Ind. 

Beseler  Co..  Charles,  131-13  E.  23rd  St 
New  York,    N.   Y. 

Bc,"i*liie  Incandesoont  T-amp  Co.,  Inc. 
368   W.    15th   St..    New  York.    N.  Y. 

BRENKERT  LIGHT  PROJECTION  CO 
49  Cortland  Ave..  Detroit,  Mich 
Crescent." 


Burke  &  James.  240  E.  Ontario  St.,  Chi- 
cago,  III.     ("Rexo"    projecting.) 

Continental  Lamp  Works,  Inc..  632-40  W. 
22nd  St..  New  York,  N.  Y.  "Conti- 
nental." 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO-..  Harrison,  N.  J.  (See 
display  adv.,    pages   1272-1271.) 

Electrical     Products     Corp.,     1128-14     W. 
16th  St.,  Los  Angeles,  Cal. 
,  Graphoscope   Mfg.   Co.,    49   Mechanic   St., 
Newark,    N.    J.      "Graphoscope." 

International  Incandescent  Lamp  Works, 
Inc.,  8D-S6  Bergenllne  Ave.,  Union  HIH, 
N.   J.     "International." 

Mcintosh  Stereoptlcon  Co.,  30  E.  Ran- 
dolph St..  Chicago,  111.  "Mclntosh- 
Nernst." 

Miniature  Incandescent  Lamp  Corp.  96 
8th  Ave.,   Newark,   N.   J.      "Tung-Sol." 

NATIONAL   X-RAY    REFLECTOR    CO., 
216    W.     Jackson     Blvd.,     Chicago.     III. 
(See     display    adv.,     page 

New^Yorkl    N,    T~. 
Sperry    Gyroscope    C 

Bridge    Plaia.    New    York,    N.    Y 
Universal    El-ctrlc    Stage    Lighting    Co., 
?.19„ W'.  ,B0th    st-    New    York.     N.     Y. 
"Kliegel."    ■•Lilllput." 
Victor  Anlmatograph  Co.,  627  W.  4th  St, 

Davenport.  Iowa. 
WESTrNGHOUSE      LAMP      CO.,      166 
Broadway,  New  York.  N.  Y.     (See  dis- 
play adv.,  page  1274.) 
Williams.      Brown      &      Earle,      Inc.,      918 

Chestnut  St..  Philadelphia,  Pa. 
LAMPS.  RAILWAY  SIGNAL  AND 
SWITCH.— Electric  signal  lamps  were  at 
first  used  at  electrified  terminals  and  their 
use  has  been  somewhat  confined  to  these 
terminals,  though  more  recently  they  have 
he-n  employed  In  connection  with  elec- 
trified sections  of  trunk  and  Interurban 
lines.  Their  chief  advantage  la  their  verv 
low  maintenance  coat.  The  electric  signal 
lamps  of  the  aemaphore  type  are  made 
similar  In  external  dimensions  to  the  oil 
types;  in  fact  many  of  the  oil-lamp  sig- 
nals have  been  —«•-*->—■  «-..  -— -  -  - 
adapter  to  perm.-  .w„„.,„s  „„, 
by  an  Incandescent  lamp.  Only 
la  used  the  three  colors  commonK  „.,- 
nloyed  In  signaling  being  obtained  bv  the 
ordinary  means,  that  Is.  moving  colored 
r\.  T0Und*1'  attached  to  the  other  end 
or  the  semaphore  arm  Into  position  In 
front  of  the  lamp. 

For  some  purposes  the  signals  are  used 
both  day  and  night.  Such  semaphores 
use  lamps  equipped  with  reflectors;  this 
arrangement  gives  a  light  signal  that  can 
he  seen  from  a  greater  distance  than  can 
the  semaphore  arm,  Itself.  The  poaltlon- 
llght  system  utilizing  the  electric  lamps 
has  also  been  employed.  For  several  years 
It  has  been  used  with  considerable  suc- 
cess on  one  of  the  largest  railroads  In 
the  .country.  One  of  the  difficulties  en- 
countered In  the  use  of  Incandescent  lamps 
has  been  to  set  the  light  source  In  the 
focus  of  the  lens  or  reflector.  Various 
mechanical  devices  have  been  tried  which 
make  the  lamp  adjustable  by  rotation  of 
the  socket:  another  such  device  consists 
of  an  adapter  which  allowa  the  hump  to 
he  moved  with  respect  to  the.  lens  by  a 
collapsible  tube  framework  connecting  the 
lamp  and  lena,  further  adjustment  being 
obtained  by  a  ball-and-socket  fitting  In 
the  lamp  socket.  Another  expedient  haa 
been    to   rebase   the   lamps. 

The  Incandescent  lamps  used  are  com- 
monly of  low  voltage  and  to  give  greateV 
life  are  usually  burned  at  less  than  the 
rated  voltage.  Their  useful  life  mav  vary 
from  five  months  to  over  a  year,  depend- 
ing on  the  number  of  hours  of  normal 
burning  per  day.  Also  See  Lanterns  rail- 
way signals. 
Manufacturers: 
Adams  &  Westlake  Co..  S19  W.  Ontario 

St.,  Chicago.  IIL     "Adlake." 
Canadian   General  Electric   Co.,   Ltd..  212 

King  St.,  W.,  Toronto,  Ont..  Can. 
EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,   Harrison.   N.  J.     (See 
display  adv.,    pages  1272-127S.) 
International   Incandescent  Lamp  Works. 
Inc.,  80-86  Bergenllne  Ave.,  Union  Hill, 
N.    J.      "International." 
Piper    Co..    Ltd..    The    Hiram    L..    76    St. 

Reml  St,,  Montreal.  Que..  Can. 
Pyle-National  Co..  The,  1384  N.  Koatner 
Ave.,  Chicago,  III. 


lodeled    by    using    

>ptactn>;_  the  oil  lamp 


UNITED   ELECTRIC   APPARATUS  CO,, 
1821-31  Columbus  Ave.,  Boston.   Mass. 
WEST1NGHOUSE      LAMP      CO.,      166 
Broadway,  New  York.   N.  Y.     (See  dis- 
play adv.,   page   1274.) 
LAMPS,  SPECIAL  AND  MISCELLANE- 
OUS.— The   term   tamp '  Is  applied   to  both 
the  source  of  light   and  to  many  types  of 
complete     self-contained    lighting    devices. 
This    classification    includes    tamps    which 
come   under   either   meaning  of   the  term 
and  which  are  not  listed  under  any  other 
class    of   lamps    entered    above   or   below. 
Such  special    and   miscellaneous   lamps   In- 
clude   lecturer's    reading     tamps,     double- 
base     tubular    Incandescent     lamps,     white 
enameled      tungsten      tamps,      also      other 
tamps    of    very    special    aizes,    ratings    or 
shapes    to    suit    unusual    requirements. 
Manufacturers: 
Anthony  Wayne  Lamp  Co.,    1016   Savilta 

Ave.,  Ft.  Wayne.  Ind. 
Associated  Engineers  Co..   180  N.  Dear- 
born   St.,    Chicago,    111.       ("Donahoe" 
switchboard   pilot.) 
BENJAMIN    ELECTRIC    MFQ.    CO.,    806 
W.    Washington .  Blvd..     Chicago,     111. 
(Watertight    marine    portable.)        (See 
display   adv.,    pages  1231-1234.) 
Betx   Co.,    Frank  S.,    Hoffman   St..  Ham- 
mond,   Ind. 
Branford  Electric  _Co..  Inc..  B  Church  St., 


Chicago, 

Chicago  Electric  Mfg.  Co .  2801-2819  S. 
Halsted  St.,   Chicago.   III.     "Handy." 

Cole  Mfg.  Co..  Kent  St.,  Lindsay,  Ont., 
Can. 

Continental  Lamp  Works.  Inc..  632-40  W. 
22nd  St.,  New  York.  N.  Y.  "Conti- 
nental." 

Eastman  Kodak  Co..  Rochester.  N.  Y 
("Safe-Light"  photograph  developing, 
"Brownie  Safelighf  photograph  en- 
larging.) 

E?'.SSJ?  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  (See 
display  adv..   pages   1272-1271) 

Fo7,e,V.£amp  ^,Mfa-  Co-  8I  B-  ««•» 

St.    Chicago,   m.     (Made   to   blueprint 
deslgnR.) 
International  Incandescent  Lamp  Works. 
';£?.?BrB?.n"ne..Ave..  Union  Hill. 

York!  n"  y7"  "kramerllte." 
Liberty  Appliance  Corp..  249  E,  41rd  St. 

New    York.    N.   Y.      "Liberty   Spotlite." 
Mcintosh   Stereoptlcon   Co..   30   E.   Ran- 
dolph St..  Chicago.  Hi,     (Lecturer's  ) 
Metal     Specialties    Mfg.     Co..     318-52    N 

Kedsle  Ave.,  Chicago.  III.     "Presto  " 
Piper   Co..    Ltd..    The    Hiram    L.,    75    St. 

Reml   St..   Montreal,   Que..   Can. 
Pyle-National  Co..   The.   1334  N.   Kostner 

Ave..   Chicago,   ill. 
Schweitzer    &    Hera,    231    N.    Wells    St., 

Chicago,    TJI.      (Double  base.) 
StIIee  «   Co.,   H.   A..    97   Oliver  St..   Bos- 


.    1147 
I- Mot*  St.  New 


W.    Mart  I  do 


_    Baltimore.    Md.      (For 

microscopes.) 
Warren  &  Co..  Walter  G-,  1401  W.  Jack- 

aon  Blvd..  Chicago.  111. 
White  Co.,  The  O.  C.  17-21  Hcrmon  St.. 

Worcester,  Mass. 
LAMPS,  TABLE  OR  READING— A 
complete  portable  lighting. unit  for  use  on 
a  table.  It  consists  of  a  support  o  " 
resting  on  the  table,  an  upright  ' 
or  shaft  often  integral  with  the  Dn.se,  me 
Incandescent  tamp  or  cluster  of  tamps  and 
a  tamp  shade  supported  by  the  standard. 
Metal,  wood,  reed  ware,  special  composi- 
tion and  pottery  are  commonly  used  for 
the  bases  and  standards.  Glaaa.  metal. 
silk,  parchment,  paper  and  pottery  are  In 
common  use  for  the  shades  of  table  lamps. 
Clusters  of  from  two  to  four  sockets  are 
generally  found  In  this  class  of  lamps.  A 
very  great  number  of  these  tamps  .  have 
been  produced  In  a  great  variety  of  de- 
signs. While  most  are  designed  for  di- 
rect lighting,  aome  indirect  and  also  com- 
bined direct  and  indirect  lighting  designs 
have  been  produced.  The  decorative  value 
of  table  tamps  has  given  them  wide  pop- 
ularity. They  serve  the  purpose  of 
Illuminating  the  table  and  at  the  same 
time    are    an    attractive    addition    to    the 
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furnishings  of  the  room.  To  a  consider- 
able extent  these  lamps  have  come  to  dls- 
[ilaee  the  celling  fixture  for  lighting  ot 
Iving  rooms.  They  are  also  widely  used 
in  libraries  and  dene:  In  club  and  hotel 
writing  and  reading  rooms,  etc. 
Manufacturers; 

Acme  Gas  &  Electric  Fixture  Co.,  132 
W.    14th    St.,   New    York,    N.   T.      "Ac- 

Adjustable  Fixture  Co.,  The,  E2  Mason 
St..  Milwaukee,  Wis. 

Aladdin   Mfg.   Co.,   Muncle.   Ind. 

A.  A  R.  Lamp  Co..  The,  121-123  Lafay- 
ette St.,  Newark,  N.  J. 

ANDERSON  ELECTRIC  &  EQUIPMENT 
CO..  Chicago.  III.  Tbe  Adapt-a-llte  ex- 
tension unit  is  a  complete  device  ready 
for  use.  with  Plug  to  attach  to  any 
existing  socket  or  receptacle.  For  in- 
stalling, take  out  a  lamp,  screw  In  the 
Adapt-a-llte.  Insert  the  lamp  In  the 
socket,  and  reel  out  the  extension  as 
far  as  required  up  to  10  feet.     It  hax  a 

oonductoi 


New    York,    N.     T. 


Adapt-a-llta    Extension    ' 

able  is  of  similar  construction,  having 
a  patent  adjustable  shade  and  a 
bracket  base  of  unique  design  which 
combines  a  base  for  use  as  a  table 
lamp,  for  hanging  on  a  wall,  a  clamp 
for  attaching  to  the  frame  of  a  bod, 
or  the  edge  of  a  table  or  desk.  Shade 
can  be  adjusted  to  direct  the  light  rays 
In  any  direction.  It  ha  I  brush  brass 
finish.  See  display  advertisement  on 
page  1294.— Adv. 

Anodlon   Metal   Co.,   The,    124   South    St. 
Baltimore,  Md, 

ARTIFICIAL  DAYLIGHTINQ  CO.. 
227  W.  nth  "*  "•'•-  T"-"  ' 
"Macbeth." 

Art    Metal     Works,     The, 
Newark,    N.    J.      "Ronsc 

Banfleld    ft     Sons,    Ltd..    W.    H-,    370-86 
Pope  Ave.,   Toronto,   Ont.,   Can. 

Bauman  ft  Loeb,   Inc..   138  Bowery,   New 
York,  N.   Y.      "3.   ft   L." 

BEARDSLEE  CHANDELIER  MFQ.  CO, 
11G    S.    Jefferson    St..    Chicago,    Bl. 

Bergen  Co.,  The  J.  D.,  Heriden,  Conn. 

Biddle-Gaumer  Co..  8846-56  Lancaster 
Ave.,  Philadelphia.  Pa. 

Bloch  ft  Co.,  L.  D..  37-41  E.  IStb  St. 
New  York.  N.  Y. 

Caldwell  ft  Co.,  Inc.,  Edward  P.,  86-40 
W.   15th  St.,   New  York,  N.  Y, 

Cassidy  Co.,  Inc..  15-21  Wilbur  Ave. 
Long  Island  City.  N.  T.     "Caa-O-Lux.' 

Caswell- Runy an   Co_   Huntington.   Ind. 

Central  Cut  Glaus  Co..  1111  E.  63rd  St., 
Chicago,  III.      (Cut  glass.) 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave.,   Chicago,  III.     "Chicago. 

Cincinnati  Artistic  Wrought  Iron  Works, 
2941-43  Eastern  Ave.,  Cincinnati,  Ohio 

Cole   Mfg.    Co.,   Kent   St.,,  Lindsay,    Ont., 


When   writing  to  manufacturers  please 

mention  the 
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COLONIAL  ART  GLASS  CO,,  Sprlngdale 

.    Ave.,    Merlden,    Cona,      Colonial   lamps, 

made    with     all    metal    base,     overlaid 

metal  on  opalescent  glass  shades,  wired 

complete    (less    bulbs)    with    chain    pull 


■    Table    Lamp 


sockets,  six  feet  of  silk  ra 
tachment  plug.  Made  in  a 
styles  and  shapes. — Adv. 


0-614 


Crucet  Mfg.  Co.,  292  Sth  Ave.,  New  York, 

N.  Y. 
Dale    Lighting    Fixture 

W.    13th    St.,    1>* —    "" 
Day  Co..  Thoma 

Francisco,   Cal. 
rocker  Art  Studli- 

We..   Chicago,    111. 


,,      „..,    Inc    107 -ft 
.    York.    N.   Y. 
725  Mission   St..   San 

.,  4028  N.  Keeler 


Empire  Lighting  Fixture  Co.,  224  Cei 

St..    New  York,   N.  Y. 
Falkenbach    Mfg.    Co..    DM.. ffll   ,54th 


Flbreduro,     Inc.,     396     Broadway,     New 

Fine  Arts' Lamp  ft  Shade  Co..  2301  Wa- 

bansla  Ave..  Chicago.  III. 
Fine  Arts  Product  Co..  4311  Grand  Blvd., 

Chicago.  III.  "Vovh-oid." 
First    National    Lighting    Corp., 

22nd  St..  Cleveland.  Ohio. 
Goshen    Novelty    ft    Lamp    Co., 


511    Howard    St., 
Haven,     Conn. 


Ind. 
Granden    Electric    Co. 

Omaha.  Neb. 
Orel  st     Mfg.     Co.,     N 

Gudeman    &     Co.,     30    Irving    Pl„     Nev 

HANDEl'cO..  THE,  381  E.  Main  St.. 
Meriden.  Conn.  A  wide  selection  of 
artistically  designed  hand -decorated 
table   and   reading  lamps;   also  -    "—- 


—Adv. 


e  of  hand- decorated  R 


l   CO.,    847    N.    Troy    i 


,..~...»-.i  Fixture  Works.  59  Harrison  St. 
Brooklyn,    N.   Y.      ■,Harrlsor  " 

Hartman-Mak-        ""       """    *" 

Chicago,    111.  _._„ 

Home  Light  Co.  of  America,  2120  Har- 
rison Ave..   New  York,  N.  Y.      (Wood.) 

International  Lamp  Mfg.  Co.,  533  S.  Wa- 
bash Ave..  Chicago.   III. 

IVANHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.,  B71C  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.,    pages   1266-1269.)  _ 

Jefferson  Glass  Co.,  The.  Follansbee,  W. 

Keith  Mfg.  Co..  Inc..  Clinton.  N.  Y. 
"Keith." 

Keystone   Art   Glass   Co..  333   N.    Sth    St.. 

i'  Elmwood  Ave..   Buf- 


.lo.  N.   Y. 


Krantx   ft    Sell   Co..    The,   Honesdale,   Pa. 

Lamb    Bros,    ft    Greene,    Nappanee.    Ind. 

Lindernfl  Studios,  Jamaica  Ave.,  &  126th 
St.,  Richmond  Hill.  N.  Y. 

Lion  Electrical  Appliance  Co.,  Inc.,  360 
Morgan  Ave,,  Brooklyn,  N.  Y. 

LOCALIZED  LIGHTING  CORP..  540  W. 
68th  St..  New  York.  N.  Y.  "Ander- 
son."    (See  display  adv..  page  1276.) 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFC.  CO, 
2616  Washington  Ave.,  St,  Louis.  Mo. 
"Brascollte."  (See  display  adv..  pages 
1276,    1277.) 

Mautner  Lamp  Mfg.  Co.,  55  Mercer  St., 
New   York,    N.   Y. 


Maizollnl  Artcraft  Co.,  4424  Payne  Ave,. 

Cleveland,  Ohio* 
McDowell,  ina„   J.    M.,    222   E.    42nd    St., 

New  York,  N.  Y. 
McFaddln   ft  Co.,    H.   G-.    38  Warren   St., 

New   York.   N.    Y.      "Eroerallte." 
Mercer   Lamp   ft    Shade   Co..    120   Hamil- 
ton   Ave.,    Trenton,    N.    J. 
Miller    ft    Co.,    Edward.    99    Center    St., 

Merlden,  Conn.     "Miller." 
Moran  &  MacNalr,  Inc..  72  W.  Lake  St., 

Chicago,    111. 
Worreau   Co.,    1303-1307   Oregon   Ave..    N. 

E„  Cleveland,  Ohio.     "Quail tl -Lite." 
Mosaic    Shade    Co..    689    E.    Illinois    St.. 

Chicago,    01. 
Mugnal    Statuary    Co.,    1337    W.    Grand 

Ave.,   Chicago,  HI. 
National    Plastic    Relief    Co.,     330    Main 

St.,    Cincinnati,    Ohio. 
NATIONAL    X-RAY    REFLECTOR    CO., 

235    W.    Jackson    Blvd.,    Chicago,    111. 

"X-Ruy."        (See     display     adv.,      page 

New    England    Brass    ft    Fixture    Co.,    77 

Summer  St..   Boston.   Mass. 
Newman  Mfg.   Co.,    71T-S1   Sycamore   St., 

Cincinnati,   Ohio. 
Northwestern     Art     Shade    Co..     184    W. 

Lake    St..    Chicago,    111. 
Novelty    Lamp    Shade   Co.,    2430   E.    22nd 

St.,  Cleveland.  Ohio.     ■'Bluebird." 
Ornamental  Wood  Turning  Co.,    8217  W. 

Harrison  St.,   Chicago.   Bl. 
OVALITE    CO-    THE,    313    E.    22nd    St., 

New   York,   N.   Y.      "Deskollte." 
Parch-O-LIte    Co..    74    E.    Roosevelt   Rd„ 

Chicago,  111. 
Parialeune   Lamp   ft    Shade   Co..    1220  W, 

6th  St..  Cleveland,  Ohio.     "Parislenne." 
Parker    Co.,    The    Charles.    48    Elm    St.. 

Meriden,  Conn. 
Perfecllte  Mfg.  Co..  119  Main  St..  Seattle, 

PeWs  Co.,  H.  J.,  227-229  W.  Huron  St., 
Chicago.   III. 

Phoenix  Glass  Co,.  Federal  Reserve  Banto 
Bldg..    Pittsburgh,    Pa.      "Phoenix." 

Phoenix  Light  Co.,  525  Market  St..  Mil- 
waukee.   Wis. 

Pittsburgh  Lamp  Brass  ft  Glass  Co..  R07 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh,   Pa. 

Polychrome  Art  Works,  2700  Dlversey 
Ave.,    Chicago,    ill. 

Ralnaud  Co.,  The  H.  E„   Merlden.  Conn. 

Randall  Co..  A.  L.,  ISO  N.  Wabash  Ave.. 
Chicago.   III. 

RATTAN  MFG.  CO.,  THE,  552  State 
St.,  New  Haven,  Conn.  (Sec  display 
adv..    page    1308.1 

Renner  &  Marns,  Inc.,  289  4th  Ave..  Long 
rbf"?  Clty'  **'  T'      ("R*nm*r"  adjust- 

Rlddl-  Co .  The  Edward  N.,  27  Broad- 
way,  Toledo,   Ohio. 

Rose  Bros.  Co,,  221  E.  Chestnut  St., 
Lancaster,  Pa. 

Hoy  a!  Art  Glass  Co.,  243  Canal  St..  New 

Sch  warts  ft  Bro.,  S.  Robert,  729-31 
Broadway,    New  York,   N,   Y.      "Esrob- 


The    lamp 

»n    herewith    Is 

of    the    eight 


fai'tur 


by      this 


Other  de- 
signs In  various 
finishes.  All  lamps 
are  shipped  wired 
complete.  These  are 
described  In  Cata- 
log No.  22,  Sent  to 
•4*3308  Interested     parties 

on    request. — Adv. 
SIGNAL  ELECTRIC  MFG.  CO..  Memom- 

Inee.    Mich.      "Signal" 
Standard    Wood    Turning    Co.,     1766    W. 

Austin   Ave.,    Chicago,   111.  „ 

Starbuck  &  Sons,   R.  M.,  63  Asylum  St.. 

Hartford.  Conn. 
Sterling    Bronie    Co.,     201    E.     12th    St., 

New   York,  N.  Y. 
Stiles  ft   Co.,   H.   A.. 

ton.  Mass.     (Wood.) 
Straus-Hohensteln    Co.,    132-134   W,    21st 

St.,   New  York,   N,  Y. 
Triangle  Wood    Specialty   Co.,    Inc.,    1347 

W.   Madison   St.,   Chicago,   111. 
Van    Briggle    Tile    &    Pottery    Co.,    The, 

Colorado    Springs.    Colo,      (Pottery.) 
Vlllmont   ft   Co.,   Peter   8.,    20   W.    22nd 

St.,  New  York,  N.  Y 
VOIGT   CO.,    1741-47    N.    12th   St.,    Phila- 
delphia, Pa. 


r  Oliver  St., 


ny  GOOglC 
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Warner.  Inc..  C.  B.  A  J„  138  W.  14th  St.. 
New  York,    N.    T. 

Warren  &  Co..  Waltnr  G„  1401  W.  Jack- 
son  Blvd.,    Chicago.  111. 

White  Co..  The  O.  ft,  17  Herman  St., 
Worcester,   Mobs. 

Williams  Re-Lart  Lamr  Co..  426  S. 
Throop  St..  Chicago.  III.     "Re-Lart. 

Williamson    &     Co.,     R„     Washington    & 


.   IU. 


!    Co., 


„  .ought  Iron  &   Art  Glass 
196    Canal    St..    New    York 

Young,    Inc..    Lorln   W..    214   E.    40th   St., 
New  York.  N.  Y. 

Young  Co..   William  B..   1733  N.   6th  St., 
Philadelphia.   Pa-  .      , 

Ypsllantl      Reed     Furniture     Co.,      Ionia. 
Mich. 

LAMPS,  TELEPHONE  SWITCHBOARD. 
—Small  Incandescent  lamps  developed  for 
use  on  manual  switchboards.  They  arc 
tubular  In  shape,  of  small  diameter,  about 
B/1S  in.,  and  about  1  in.  long.  They 
have  flat  metal  terminals  at  the  rear 
Lamps  are  given  several  names  depend- 
ing upon  the  apparatus  they  are  associatec 
with    and    their    (unction,    as    follows: 

Busy  Lamp.  A  lamp  associated  with  e 
trunk  Jack  and  which  fs  lighted  as  long  ai 
the    trunk    is   busy. 

Line  Lamp.  A  switchboard  lamp  asso- 
ciated with  a,  subscriber  line  on  a  common  - 
battery  manual  switchboard.  It  lights 
when  a  subscriber  takes  the  receiver  from 
the  hook.  It  Is  usually  operated  by  a  line 
relay.  A  few  magneto  boards  have  been 
made  with  line  relays  and  lamp  signals. 
The  larger   toll  boards   have   lamp   signals. 

Pilot  Lamp.  A  lamp  common  to  a  group 
of  lamps  and  arranged  to  light  when  a  " 
one  of  them  lights.  The  line  pilot  lai  . 
lights  when  any  line  lamp  lights.  The 
supervisory  pilot  lamp  lights  when  any 
answering  supervisory  lamp  lights.  A 
pilot  lamp  assists  the  operator  and  the 
supervisor   In   seeing  what   is  wanted. 

Resistance  Lamp.  A  lamp  used  as  a  re- 
sistance only,  not  for  its  light.  For  in- 
stance, most  ringing  generators  deliver 
their  current  to  the  switchboard  through 
a  reslstani 

dead  short-clrc 

Supervisory  Lamp.  A  lamp 
with  a  switchboard  cord  by 
which  the   subscriber    "*" 


i  of  l 


operator 


a  operator,  and  by  which  the 


eclloi 


When  the  subscriber  hangs  up  his  r< 
the  supervisory  lamp  lights.  By  work- 
ing the  hook  slowly  down  and  up  the  lamp 
will  "flash."  Rapid  working  of  the  hook 
will  not  give  the  lamp  filament  time  to 
become  incandescent.  Also  see  Super- 
vision,   manual    telephone    switchboard. 

Ringing  Lamp.  A  lamp  associated  with 
a  trunk  at  the  B  board  which  remains 
lighted  until  the  called  subscriber  has  an- 
swered. By  this  the  B  operator  knows 
when  to  Stop  ringing. 

Test  Lamp.  A  lamp  used  by  switchmen 
to  test  circuits  on  a  working  switchboard. 
It  has  one  or  more  flexible  cords  and  oper- 
ates on  the  normal  battery  voltage  of  the 

Manufacturer!: 

Bcttalyte    Incandescent    Lamp    Co..    Inc., 

36S-372   W.    13th   St..    New  York,   N.   Y. 

Canadian  General  Electric  Co.,   Ltd..    212 

King  St..  W.,  Toronto,  Ont..  Can. 
EDISON   LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Harrison.   N.   J.      (See 
display   adv..    pages   1272-1273.) 
KELLOGG   SWITCHBOARD  &  SUPPLY 
CO.,  Adams  &  Aberdeen  Sts..  Chicago, 
III.      (See    display   adv.,    page   1327.) 
Novelty  Incandescent  Limp  Co..   Empor- 
ium,  Pa.      "Nlleo." 
Stanley  A  Pntteraon,  34  Hulbert  St.,  New 

York,  N.  Y.     "DeVeaU." 
Btromberg-Carlson    Telephone    Mfg.    Co., 
1050  University  Ave.,   Rochester,  N.  Y. 
Western  Electric  Co..  Inc.,  195  Broadway. 

New  York.  N.  Y. 
LAMPS,  THERAPEUTIC— Lamps  used 
by  tho  medical  profession  for  hesllnR  pur- 
poses mny  be  classed  under  three  heads: 
(a)  Lamps  which  act  largely  by  heat 
radiation.  In  these  an  incandescent  lamp 
of  low  efficiency  and  high  wattage  is  used, 
the  heat  and  light  rays  being  directed  by 
a  concentrating  reflector  so  as  to  con- 
verge at  a  point  a  short  distance  from  the 
lamp,  so  that  considerable  radiant  heat 
can  be  applied  to  the  part  of  the  body 
to  be  treated.  (b)  Lamps  giving  light 
radiation  of  a  certain  color.  Blue  lamps 
In  which  the  red  rays  and  heat  rays  have 
u'-""  •""-'■■  «•' -•  — t  by  the  blue  glass 


lain     skin     diseases.        (c)      Lamps     g 
ultra-violet   light.     The   quartz-tube    ... 
cury- vapor    lamp    Is    used    for    this.      The 
ultra-violet    rays   have    a    pronounced 
micldal     effect,    but    must    be     used 


,    m    Madison    St.,'  Brooklyn, 


River    St..    Hoboken.    N.    J. 

Hewitt." 
EDISON  LAMP  WORKS  OF  GENERAL 

ELECTRIC  CO..   Harrison,    N.   J.     (See 

display  adv.  pages  1272-1273.' 
Hospital    Supply    Co.,    The.    157    E.    23rd 

St.,  New  York,  N.  Y.     "Cosmo." 
Koken    Companies,    B528    Texas    Ave.,    St. 

Louis.  Mo.     "Koken." 
Magic  Pain  Relieving  Lamp  Co..  544  Gar- 
Held  Ave.,  Chicago,   111.     "Sterling." 
McFaddin   &  Co.,   H.   G.,    38   Warren   St., 

New  York.   N.  Y.     "Thermolite." 
MclNTOSH  BATTERY  &  OPTICAL  CO.. 

223-233   N.   California  Ave.,  Chicago,  111. 

"Soiaray." 
Pittsburgh    Electric   Specialties   Co.,    451- 

453    Greenwich    St..    New    York,    N.    Y. 

"Pittsburgh." 
Sanitarium  Equipment  Co.,  Battle  Creek. 

Mich.     "Solar." 
San  ItaxElec  trie  Co.,  143-147  E.  23rd  St., 

729-81 


Nev 
Schwi 


jrk,  N.  Y. 

&      Brn.,     a.      KoDert 

ay,    New  York,   N.   Y. 


Scientific   Utilities   Co..   Inc.,   IS   E.   16th 

St..  New  York,  N.  Y. 
Sharp  &  Smith.  65  E.  Lake  St.,  Chicago, 

III.      "Sands." 

Sterling    Pain    Relieving    Lamp    Co..    546 

Garfield  Ave..  Chicago.  III.     "Sterling." 

Taylor.   Dr.  W.  D..  Mechanic  Falls.   Me. 

Victor   X-Ray    Corp.,    236    S.    Robey    St., 

Chicago.   III. 
Wappler    Electric    Co..    Inc..     162    Harris 

Ave..  Long  Island  City,  N.  Y. 
LAMPS,  VEHICLE  AND  BICYCLE.— 
These  outfits  usually  consist  of  a  battery 
>f  one  or  two  dry  cells  and  one  or  a 
:roup  of  lamps  needed  on  the  particular 
ehlcle  for  which  they  are  designed,  gen- 
ally  one  headlight  and  a  small  tall  lamp. 

tu  me  veiucie  dashboard  or  frame.  Their 
freedom  from  the  troubles  common  with 
gas  and  oil  lamps  has  made  them  quite 
popular. 

Manufacturer*: 

American  Every  Ready  Works  of  Na- 
tional Carbon  Co..  Inc.,  Thompson 
Ave.  A  Orton  St..  Long  Island  City. 
N.   Y.      "Eveready." 

Anthony  Wayne  Lamp  Co..  1016  Savllla 
St.,    Ft.    Wayne,    Ind. 

Canadian  National  Carbon  Co.,  Ltd.. 
Hlllerest  Park,    Toronto.   Ont..    Can. 

Chicago  Electric  Mfg.  Co..  2801-2819  S. 
Halsted    St.,    Chicago.    III.      "Handy." 

Delta  Electric  Co.,  Marlon,  Ind,     "Delta." 

EDISON  LAMP  WORKS  OF  GENERAL 
ELECTRIC  CO..  Harrison.  N.  J.  (See 
display  adv..   pages   1272-1273.) 

Howe  Lamp  &  Mfg.  Co..  115-123  E.  On- 
tario St..  Chicago,  111. 

Metal  Specialties  Mfg.  Co.,  338-62  N. 
Kedxie  Ave.,   Chicago,    111.      "Presto." 

Morse,  Frank  W..   289  Congress  St.,  Bos- 

'  Mfg.    Co..    910    Arch    St..    Philadel- 


phia. Pa. 


'Nev 


Rochester.   N.  Y 

"Smith.1 

LAMSON.— 

188  Scran  ton  Rd. 

Cleveland 

LAMSON    A   SESSIONS   CO.,  THE.— 2188 

Scranton  Rd.,  Cleveland,  Ohio.  Manufac- 
turer of  pole-Una  hardware.  Business  es- 
tablished 1866.  President.  F.  C.  Case: 
vice-president  and  treasurer,  J.  G.  Jen- 
nings; secretary,  H.  C.  Holt. 

LAMSON  CO.,  THE. —  Boston.  Mass. 
Manufacturer  of  conveyors  and  carrier  sys- 
tems. Business  established  18SS.  Presi- 
dent. W.  F.  Merrill;  vice-president,  H.  C. 
Turner.  Main  office,  100  Boylston  St..  Bos- 
ton, Mass.  Factory,  Ixiwell.  Mass.  Branch 
offices,  9-11  E.  37th  St..  New  York.  N.  Y.; 
210  N.  Broad  St.,  Philadelphia,  Pa.;  319  3rd 


St.,  Pittsburgh.  Pa.;  Equitable  Bldg..  Balti- 
more. Md.T  194  E.  Main  St.,  Rochester. 
N.  Y.:  525  Woodward  Ave.,  Detroit.  Mich.; 
2062  E.  4th  St..  Cleveland.  Ohio;  119  E.  5th 
St.,  Cincinnati,  Ohio:  Washington  A  Illi- 
nois Sts.,  Indianapolis,  Ind.:  6  N.  Michigan 
Ave.,  Chicago,  11!.;  320  Tribune  Annex, 
Minneapolis,  Minn.:  McCague  Bldg.,  Omaha, 
Neb.:  1622  Arapahoe  St.,  Denver.  Colo.;  617 
Mission  St.,  San  Francisco.  Cal.;  221  San 
Fernando  Bldg..  Los  Angeles,  Cal.;  709  Pine 
St.,  St.  Louis.  Mo.:  227  Bourbon  St.,  New 
Orieana.  La.:  210  New  Ridge  Bldg.,  Kansas 
City,  Mo.;  905H  Elm  St.,  Dallas,  Tex.;  215 
Stewart  St.,  Seattle,  Wash.:  Moore  Hldg.. 
Atlanta,  Ga.;  426  Colorado  Bldg..  Washing- 
ton, D.  C.j  134  Simcoe  St.,  Toronto.  Ont.: 
104  Empire  Bldg.,  Vancouver.  B.  C. 

LAMSON  ELECTRICAL  A  MFG.  CO.— 
625  W.  Jackson  Blvd..  Chicago.  III.  Manu- 
facturers of  telegraph  recording  systems. 
screws,  etc.     Business  established  1915. 

LANCASHIRE  DYNAMO  A  MOTOR  CO. 
OF  CANADA,  LTD.— Toronto,  Ont.,  Can. 
Manufacturer  of  motors,  generators,  motor- 
generators,  electric  trucks,  etc.  Business 
established     1911.       President    and    general 

anager.  S.  A.  Gaskell;  vlce-prealdent,  W. 


Kllvcr 


Ave.. 


Main  office  and  factory,  Toronto.  Ont.,  Can. 
Branch  office,  602  New  Blrks  Bldg.,  Mon- 
treal, Que.,  Can. 

LANCASTER.— Trade  name  for  electric 
forge  blowers  manufactured  by  the  Cham- 
pion Blower  &  Forge  Co.,  Lancaster.  Pa. 

LANCASTER  IRON  WORKS.— Lancaster, 
Pa.  Manufacturers  of  storage  tanks, 
smoke  stacks,  breech  In  gs,  etc.  Incorpo- 
rated 1910.  Main  office  and  facto"  t"- 
caster.  Pa.  Branch  office,  601  . 
New  York,  N.  Y. 

LANCASTER  LENS  CO.,  THE.— 220  W. 
Main  St.,  Lancaster,  Ohio.  Manufacturer 
of  dry  batteries  and  lenses.  Business  es- 
tablished 1910.  President,  Edmund  Dickey; 
vice-president.  Scott  S.  Wilson;  secretary 
Albert   Steiner;   treasurer,   Walter  E.   Oun- 

L.  *  A.— Trade  name  for  electric  vibra- 
tors for  foundry  use  manufnetured  by  the 
Pressed  Steel  Co.,  39  8lh  St..  Muskegon. 
Mich. 

LAND  LINE  TELEGRAPH.— A  wire 
telegraph  system  or  line  that  extends  over 
the  land,  as  distinguished  from  submarine 
cable  telegraphy. 

LANDERS,  FRARY  *  CLARK.— New 
Britain,  Conn.  Manufacturer  of  electric 
household. and  Industrial  electrical  applianc- 
es. Preaident,  Arthur  fi.  Kimball;  vice- 
presidents.  F.  A.  Searie,  F.  J.  Wachter.  J. 
F.  Lamb,  H.  A.  Johnson;  secretary,  Edward 
P.  Hall;  treasurer,  Pardon  C.  Rickey.  Main 
office  and  factory.  New  Britain,  Conn. 
Branch  offices,  180  N.  Wabash  Ave.,  Chi- 
cago, III.;  200  6th  Ave.,  New  York,  N.  Y. 

LANDERS,  FRARY  A  CLARK,  UNITED 
VACUUM  APPLIANCE  DIVISION.— Con- 
ncravllle,  Ind.  Manufacturer  of  electric 
scrubbing  machines  and  vacuum  cleaners. 
Sales  manager.   E.   H.   Glass. 

LANDIS  ENGINEERING  A  MFG.  CO.— 
Waynesboro.  Pa.  Manufacturer  of  electric 
clocks.    M.  H.  Landls,  secretary. 

LANDIS  MACHINE  CO.— St.  Louis,  Mo. 
Manufacturer  of  motor-driven  shoe  repair- 
ing machines.  President.  J.  C.  Moon:  vice- 
president,  C.  R.  Crawford:  secretary,  E.  M. 
Prlmeau:  treasurer,  B.  W.  Sharp. 

LANDIS  MACHINE  CO.— Waynesboro, 
Pa.  Manufacturer  of  pipe  and  bolt  thread- 
ing machines.  Business  established  1903. 
President,  J.  J.  Oiler;  vice-president,  J.  F. 
Shank;  secretary.  J.  G,  Mumma;  treasurer 
and  general  manager,  J.  G.  Benedict;  sales 
manager.  C.  N.  Klrkpatclck. 

L.  A  L.— Trade  name  for  showcase  light- 
ing fixture  manufactured  by  Charles  W. 
Leverldge,  Inc.,  132  Liberty  St.,  New  York. 
N.  Y. 


and  other  electrical  measuring  Instruments 
manufactured  by  the  Leeds  A  Northrup 
Co.,  4901  St  en  ton  Ave.,  Philadelphia.  Pa. 

L.  A  N.  CO.,  LTD.,  THE.— St.  Johns, 
Que.,  Can.  Manufacturer  of  flexible  non- 
metallic  conduit.  Business  established 
1008.  President.  W.  Northey;  vice-presi- 
dent and  genera]  manager,  E.  Longfln; 
secretary  and  treasurer,  V.  N.  Longfln. 

LANGE,  HENRY  G.— 162  N.  May  St.. 
Chicago.  III.  Manufacturer  of  motor-driven 
glass  beveling  machines,  ice  cream  freezers. 
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JER  MFG.  CO.— Arlingto 
R.  I.  Manufacturer  of  moto 
drills,    tapping 


drawing    machines.      President    and    treas- 
urer,    A.     J.     Langelier;     secretary,     C.     L. 

LANGHAAH  BALL  BEARING  CO..  THE. 
—Aurora,  Ind.  Manufacturer  of  ball  and 
thrust  bearings.  Business  established  1919. 
President.  A.  M.  Diehl;  vice-president  and 
general  manager,  L.  Langhaar;  secretary, 
Joseph  F.  Ptlum;  treasurer.  George  C. 
Klmmel. 

LANGLEBEN.— Trade  name  for  carbon 
brushes  manufactured  by  Hart  &  Co.,  124 
N.  Main  St..  Fostorla,  Ohio. 

LANGMUIR,  IRVING.  — An  American 
chemist  and  physicist,  born  In  Brooklyn. 
N.  T.,  1881.  He  graduated  as  Metallurgical 
Engineer  from  Columbia  University  in  1903, 
and  In  1906  received  the  degree  of  Ph.  D.. 
from  the  University  of  Gottlngen.  From 
1906  to  1909  he  was  an  instructor  in  chem- 
istry -at    Stevens    Institute    of    Technology. 
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Novelty  Lamp  &  Shade  Co..  £190  B.  22nd 

St.,  Cleveland.  Ohio. 
Star  Chandelier  Co..  Iric.  S3  Bleeeker  St., 

New  York.  N.  T.     "Star." 
LANTERNS,  MAGIC— The  magi C  lantern 
Is    a     small    projection     lantern     especially 
adapted  to  use  with  small  slides  and  post- 
cards.     The   lantern    Is    essentially   a   box 


Inlnl 

illde  holder  and  1 


■   projecting  the 
lally  slm- 


..  Whitney  In  the  Research  Labor 
the  General  Electric  Co.  He  Is  known  foi 
his  Investigations  of  the  principles  o; 
thermionic  emission  in  high  vacua,  heal 
conduction  In  gases,  chemical  reactions  ai 
iow  pressures,  absorption  and  surface  ten- 
sion phenomena,  structure  of  liquid  Alms 
and  other  molecular  and  atomic  properties 
which  have  found  application  in  the  Cool 
Idge  X-ray  tube,  the  Pllotron  and  Kenotron 
electron  tubes,  the  gas-tilled  Incandescent 
lamp,  and  the  high-vacuum  mercury-vapor 
pump.  In  1317  and  1918  he  was  engaged  o 
devices  for  submarine  detection.  He  we 
awarded  the  Nichols  medal  by  the  Amei 
ican  Chemical  Society  in  19  IE  and  til 
Hughes  meda)  from  the  Royal  Society  of 
London  "in  1918. 

LA  NGSTADT-  MEYER  CO.  —  Appleton. 
Wis.  Manufacturer  of  portable  and  farm 
lighting  and  power  plants.  Business  estab- 
lished 1890.  President,  A.  C.  Langstadt: 
vice-president,  H.  H.  Cole;  secretary,  treas- 
urer and  general  manager.  August  H. 
Meyer;  sales  manager,  B.  G.  Bllter.  Branch 
offices.  Green  Bay,  Wis.,  Oshkosh.  Wis. 

LANSOEN  'CO.,  INC..  TH  E.— Dan  bury. 
Conn.  Manufacturer  of  electric  trucks  and 
tractors.  Business  established  1913.  Pres- 
ident. Harry  McLaghlan;  vice-president, 
Arnold  Turner;  secretary,  James  Doran: 
treasurer.  Frank  H.  Lee:  general  manager, 
Frank  B.  Queeney:  sales  manager,  R.  D. 
Dumont.  Main  office  and  factory.  Danbury. 
Conn.  Branch  office,  289  W.  42nd  St.,  New 
York.  N.  Y.  Sales  representatives,  R.  D. 
Dumont.  229  W.  4Znd  St..  New  York,  N.  Y.; 
Day  Baker  Co..  110  Arlington  St..  Boston, 
Mass. 

LANTERNS.  ELECTRIC.  RAILWAY 
SWITCHMEN'S.— These  lanterns,  quite 
similar  to  the  oil  lanterns  commonly  used, 
have  a  battery  of  dry  cells  mounted  in  the 
base  or  directly  below  the  handle.  The 
type  with  the  battery  above  the  lantern  Is 
equipped  with  a  wire  frame  base  so  that 
the  light  of  the  lantern  shining  through  the 
base  Illuminates  the  ground  about  the  lan- 
tern. They  have  the  marked  advantage 
over  oil  lamps  of  being  free  from  the  liabil- 
ity of  being  blown  out  by  the  wind.  They 
are  also  safer  than  any  oil  lamp. 

LANTERNS.  EYE  T  E  S  T  I  N  G.  —  See 
Ophthalmometers:  also  Optical  test  charts, 
electrically  Illuminated. 

LANTERNS,  FOR  DECORATIVE 
LIGHTING  FIXTURES.— There  are  two 
distinct  types  of  lantern  shades  of  this 
class,  those  having  glass  panel  sides  in  a 
bell  shaped  metal  frame  and  those  types 
very  similar  to  railway  or  marine  lanterns. 
The  former  Ore  commonly  made  of  brass, 
copper  or  iron  with  art  glass  plates.  They 
are  generally  used  for  entrance,  hall  and 
porch  fixtures,  also  for  grill  rooms,  etc. 
The  latter  type  are  used  in  rooms  built  in 
Imitation  of  ships'  salons,  staterooms,  deck, 
etc.  They  are  more  commonly  use*  in 
such  rooms  In  yacht  or  boat  clubs  and  to 
some  extent  In  seaside  restaurants  and 
hotels. 
Manufacturers: 
Dallas  Brass   &   Copper  Co.,    820   Orleans 

St.  Chicago.   III.     "600." 
Day    Co..    Thomas,    726    Mission    St.,    San 


children  in  giving  parlor  entertainments. 

Manufacturers: 

Beseler  Co..    Charles.    131-38   B.   2Srd   St., 

New  York.  N.  Y. 
BHBNKERT  LIGHT   PROJECTION  CO., 
49  Cortland  Ave.,  Detroit,  Mich.    "Bren- 
Opticon." 
Victor  Animatdgraph  Co..  S2T  W.  4th  St., 

Davenport,  Iowa.     "Victor." 
Williams,  Brown  A  Earle.  Inc..  918  Chest- 
nut St..  Philadelphia,  Pa.     "Franklin." 
LANTERNS,     PORTABLE,     ORY     BAT- 
TERY  These  lanterns  contain  one  or  two 

dry    cells    mounted    In    a    metal    box.       The 

cells  are  commonly  of  standard  No.  6  alio. 

The      small      tungsten      lamp      Is      usually 

mounted    on     the    front    of    the    box     and 

equipped    with    a    parabolic    reflector    and 

The  metal  box  has  a  handle  or  ball 

carrying   or  a    hook    for   fastening   the 

a   to   the   clothing   when    It    is  desired 

•      -    hands  remain  free  while  the  tan- 
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by    watchmen,    by    railway    switeh- 

:n.  In  private  garages  unprovided  with 
other  light  and  to  some  extent  about  the 
home.  These  outfits  were  first  called  lan- 
tern-type flashlights.  Having  targe  cells, 
however,  they  do  not  need  to  be  flashed  — 
and  off  at  short  intervals  and  may  be  k 
burning  for  an  hour  or  more  steadily. 

American  Ever  Ready  Work*  of  National 
CarboD  Co.,  Inc.,  Thompson  Ave.  & 
Or  ton    St.,     Long    Island    City.     N.     Y. 


mira.  N.  Y.     "LaFTs 
Beacon  Electric  Works  of 

boii  Co.,   Inc..   Long  Island   City,    N.   Y. 


Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto.  Ont..  Can. 

Dad's  Factories.  238  S.  Meridian  St.,  In- 
dianapolis, Ind.      "Dad's.'' 

FEDERAL  ELECTRIC  CO.,  S700  S.  Statf 
Street.  Chicago.  111.  Federal  electrti 
lantern    casts    no    downward    shadows 


Herwlg  Art  Shade  &   Lamp  Co.,  2140  N. 

Halsted  St.,  Chicago.  III. 
Mutual  Metal  Mfg.   Co.,   1948  N.    Kedvale 

Ave.,  Chicago,  III. 


Novo  Mfg.  Co.,  Inc.,  424  W.  SSrd  St..  New 
York.  N.  Y.     "Novo." 

Universal  Carbon  Co..  1st  St.  &  Riverside 
Ave.,  Dundee,  111.    "Universal." 

Usona  Mfg.  Co..  Inc.,  The.  1  Hudson  St.. 
New  York.  N.  Y.     "Kwlk-Llte ." 

Williams,  Brown  &  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 

Wood  Electric  Co.,  C.  D.,  441  Broadway, 
New  York.  N.  Y.     "Woodwin." 


battery  of  one  or  two  cells  mounted 
in  a  rugged  metal  case  on  which  Is  mounted 
a  small  tungsten  lamp  with  a  parabolic  re- 
flector They  are  used  in  mines,  powder 
work*,  oil  refineries,  grain  elevators,  flour 
mills  and  similar  places  where  an  explosive 
aimosphcre  makes  it  hazardous  to  use  lllu- 
mlnants  having  a  flame  as  the  light  source. 
They  aro  also  used  by  watchmen  in  indus- 
trial plants  and  factories  and  on  ships,  and 
by  firemen  In  entering  a  smoke-filled  build- 
ing. These  lar.terns  are  quite  compact  and 
give  a  steady,  penetrating  light. 

FEDERAL  ELECTRIC  CO..  8700  S.  State 
St.,  Chicago,  III.  (See  display  adv. 
page  1291.) 

Fire     Equipment     Co..     Dayton. 


Cannot   go   out   suddenly.     Strong  and 

sturdy.      Nickel    plated.      See    display 

adv.  on  page  1291.— Adv. 
Franco     Electric      Corp..     Franco     Bldg.. 

Brooklyn,   N.  Y.      "Franco." 
French   Battery   &   Carbon   Co.,    Madison, 

Wis.    "Ray -O -Lite." 
G  ret  her    Fire     Equipment     Co.,     Dayton. 

Ohio.     "Grether." 
Hlpwell  Mfg.  Co..  Pittsburgh,  Pa.     "Hlp- 

Kwick-Llte  Electric  Corp.,  380  Kearney 
St.,  San  Francisco,  Cal.     "Quick-Lite." 

LlndBtrom.  Smith  Co.,  3212-3238  W.  Lake 
St..  Chicago.  111.     "White  Cross." 

Niagara  Searchlight  Co..  Inc..  Ferry  b 
8th      Sts..     Niagara     Falls,      N.     Y. 


Ohio. 
Plone 


Philadelphia,  Pa.     "Pionee 
LANTERNS,     RAILWAY    SIGNAL.— The 

lanterns    used    In    connection    with    electric 

some  types  similar  in  external  design  to 
the  older  oil-lamp  types.  The  lamp  and 
reflector  or  lens  Is  housed  in  a  sheet  metal 
casing.      The  lanterns  use  either  a  Freanel 

r..n„   „.   ....-,„,.„.    .,.„ not   heing 


amp.     To  obtain 


l   distribution 


rent  at  a  relatively  high  voltage  and  t 
form  down  at  the  lamp.  In  such  casi 
autotrans former  Is  usually  employed  t 


One 
n terns  was 

This  lantern  used  twTTa'mps  per  lei 
lamps  heing  connected  In  multiple  and  set 
adjacent  to  each  other,  the  focus  point 
being  midway  between  the  two  filaments 
The  lamps  were  rated  at  50  volts,  4  op! 
low-voltage 


ips  of  special  design,  having  a  short  coll 
ment;  only  one  lamp  Is  used  per  Ian- 
n  as  experience  has  shown  that  a  sin- 
lamp  Is  entirely  reliable  and  that  use 
two  lamps  causes  needless  complication 
'0  see  Umpa.  railway  signal  and  switch. 


State      _ 

(See  display  adv.  page  1291.) 
Piper    Co..    Ltd..    The    Hiram    L.,    78    St. 

Remi  St.,  Montreal.  Que..  Can. 
UNITED   ELECTRIC  APPARATUS  CO.. 

1589-33   Columbus   Ave..    Boston,    Mass. 

LANZ  A  SONS.   MATH  EW.— Pittsburgh, 

Ps.        Manufacturers     of     pole-line      hard- 


LAP     WINOING.- 


rcuit    through    Its 

i    and    then    laps 


.nmradlitlnctlon   t. _..,    

inga.  Lap  windings  for  d-c.  machines 
have  as  many  circuits  In  parallel  as  there 
are   poles   or  a   multiple    thereof. 

LARCO  WRENCH  A  MFG.  CORP.— 
7800  Woodlawn  Ave..  Chicago.  III.  Manu- 
' —    "»f    pipe    and    monkey    wrenches. 


John 


Lars 


resides 


LARGE-DAIL  MFG.  CO.,  INC.— 608 
Cherry  St..  Philadelphia,  Pa.  Manufac- 
turer of  switchboards,  switches,  panel - 
boards,  steel  cabinets  and  boxes.  Busi- 
ness established  1909.  President  and  gen- 
rral  manager.  Edward  A.  Dall;  secretary. 
James   P.    Blore;   treasurer,    Edna   P.    Dall. 

LATCHES,  ELECTRIC  DOOR  OPENER. 
—A  form  of  latch  used  In  connection  with 
solenoid  or  magnetically  operated  door 
openers   used  on  eliding   doors. 

Manufacturer: 

Bunnell  &  Co..  J-  H..  S2  Park  Place. 
New  York,   N.  T.     "Bunnell." 

Dig  t  zed  by  GOOgk 
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conduit    line    that   pro- 


branch    circuit   or 

audi   as   a    service    connection    lo    a    main! 
etc.     Also  see  Laterals,   underground  con- 

LATERALS,  UNDERGROUND  CON- 
DUIT.— The  connections  from  an  under- 
ground conduit  line  to  buildings  are 
termed  laterals  or  subsidiaries.  They  are 
of  iron  pipe  or  fiber  where  bends  are  In- 
cluded, but  may  be  of  the  same  material 
as  the  conduit  line,  If  run  approximately 
stralght.  The  duct  material  with  tts  con- 
crete Jacket  is  usually  less  expensive  than 
Iron  pipe.  If  there  are  two  ducts  In  the 
lateral. 

LATHES,  JEWELERS'  MOTOR-DRIV- 
EN.—This  type  of  lathe,  a  small  bench 
lathe  often  belt-driven  from  a  fractional- 
horsepower  motor.  Is  designed  for  work 
which  must  be  done  to  a  high  degree  of 
accuracy  on  small  parts.  They  are  used 
by  Jewelers,  watchmakers  and  in  the  elec- 
trlenl  field  by  Instrument  and  meter  build- 
ers In  the  manufacture  and  repair  of  these 
Instruments. 
Manufacturer: 

,    480. 
T. 

LAUNCHES.  ELECTRIC— The  storage- 
battery  launch  Is  used  to  some  extent  In 
the  ponds  of  amusement  parkt.  F_  ::_ 
parks,  summer-resort  lakes  and  similar 
places.  Its  simplicity  of  control  makei 
It  of  particular  value  In  such  places,  as  1i 
can  be  operated  by  relatively  Inexperi- 
enced persons.  It  may  be  used  for  shori 
hsuls  where  the  heat,  odor,  noise  and 
smoke  of  the  engine-driven  motorhoat  [i 
objectionable. 

LAUNDRY  DRIERS,— 8  e.e  Driers 
clothes,    electric. 

LAUNDRY    IRONING    MACHINES.— See 
Ironing   machines,    electric,   laundry. 
LAUNDRY    IRONS.— See    Irons,    e 
pressing,   laundry. 

LAUNDRY  MAID— Trade  nam.  .-. 
electric  washing  machine  manufactured  by 
the  One  Minute  Mfg.  Co..  Newton.  Iowa. 
LAUNDRY  MACHINERY,  MOTOR- 
DRIVEN.— Motor  drive,  due  In  part  to  Its 
freedom  from  dirt  and  dripping  oil.  Is 
particularly   adapted  to  use  on  large  laun- 


dry  : 


meielAl,   hotel.   Inniili 


r  1arg< 


I  kinds  and   Include  ! 


i.HhhiK 


„    _naehine„    

exhaust  fans.  Individual  motor  drive  la 
occasionally  used,  especially  for  fans  and 
Ironing  machines,  but  group  drive  la  quite 
common.  Electric  heat  Is  seldom  used  for 
these  machines,  the  heat  cenerallv  being 
supplied  by  steam  or  gas  flame.  Also  see 
Washing  machines,  clothes,  laundry,  and 
Ironing  machines,  electric,  laundry. 

Manufacturers: 

Keystone  Ironlnir  Machine  Co.,  Knicker- 
bocker Bldg.,  New  York,  N.  T.    "Key- 

Mateer'  ft  Co..  F.  W  .  226-232  W.  On- 
tario St.,  Chicago,   HI. 

LAUNDRY  QUEEN.— Trade  name  for 
electric  washing  machines  manufactured 
by  the  Grlnnell  Washing  Machine  Co., 
Grinnell.   Iowa. 

LAUN-DRY-ETTE.— Trade  name  for 
electric  washing  machines  made  by  the 
Laundryette  Mfg.  Co..  1190  B.  152nd  St- 
ole veland,    Ohio. 

LAUNORYETTE  MFG.  CO— 1180  E. 
162nd  St..  Cleveland,  Ohio.  Manufacturer 
of  electric  washing  machines.  Business  es- 
tablished 1915.  Secretary.  A.  G.  Cook: 
treasurer  and  genera!  manager.  F.  C.  Max- 
himer;   director  of  sales,   F.   C.   Foster. 

LAURAINE,— Trade   name 

and    magneto    parts    manufai , 

Laurnine   Magneto    Co..    Inc.,    Long   Island 


'  magnetos 


_      .._.._._    __.,   INC Long 

Island  City.  N.  T.  Manufacturer  of  mag- 
netos  and   magneto  parts. 

LAUSON-LAWTON  CO..  THE.  —  D« 
Pere,  Wis,  Manufacturer  '.f  gas  and  gaso- 
line engines  and  farm  lighting  plants. 
Business  established  1908.  President  E. 
W.  Lawton;  vice-president  snd  general 
manager.  R.  O.  Gutknecht;  secretary  and 
treasurer.  E,   L.  Wilson. 

LAVA  TUBES,  ETC.— Lava  Is  Ihe  min- 
eral steatite,  sometimes  called  h  yd  rated 
magnesium  silicate.  It  is  slightly  soluble 
In   hydrochloric   acid,    but   Is   not   affected 


by  other  acids  or  alkalis.  In  its  natural 
state  it  can  be  machined  Into  almost  any 
form  with  the  same  freedom  as  brass. 
After  machining.  It  Is  haked  at  about  1100° 


coefficient  of  expansion.  Its  dielectric 
strength  varies  from  3000  to  10.000  volts 
per  mm.,  depending  upon  Its  thickness. 
One    of    Its    principal    uses    Is    In    making 


—  machine  it  accurately,  together  with  itt. 
hardness  and  mechanical  strength  make  It 
a  very  useful  material.  Lava  composition, 
made  of  crushed  mineral  with  a  suitable 
binder,  may  be  made  Id  many  forms,  such 
as  rods,  tubes,  slabs,  etc.,  and  has  prac- 
tically the  same  characteristics  but  Is 
cheaper  than  solid  lava. 

Manufacturers: 

American  Lava  Corp.,  1429  Williams  St.. 
Chattanooga,   Tenn. 

DOWNEY  CO..  OILBERT  H.,  7  8.  17th 
St..   Philadelphia.   Pa. 

Kirchherger  &  Co..  Inc..  M.,  3425  S7th 
St..  Brooklyn.  N.  Y.      "Lavarock." 

Steward    Mfg.    Co..    D.    IS..    Chattanooga, 


Tenneac 


:  Burner' Mfg.  Co.,  Chattanooga. 

LAVAROCK.— Trade  name  for  lava  in- 
sulators and  bushings  manufactured  by  M. 
Klrchberger  &  Co..  Inc..  1426  37th  St.. 
Brooklyn,    N.   Y. 

LA  VIDA.— Trade  name  for  vibrators 
manufactured  by  the  Adbro  Mfg.  Co..  Pitts- 
burgh. Pa. 

LAVITE.— Trade  name  for  lava  products 
manufactured  by  the  D.  M.  Steward  Mfg. 
Co.,  Chattanooga,  Tenn. 

LAWRENCE  —Trade  name  for  shaft 
couplings  manufactured  by  the  Kentucky 
Electrical  Co.,  817  Lewis  St.,  Owensboro. 
Ky. 

LAWRENCE.— Trade  name  for  feed 
water    regulators,     steam     pressure    gover- 

ulntdrs  manufactured  by  the  Watts  Reg- 
ulator Co..  2B2  Lowell  St..  Lawrence.  Mass. 
LAWRENCE  PUMP  *  ENGINE  CO.— 
Lawrence.  Mass.  Manufacturer  of  electric 
pumps.  President  and  manager.  H.  L. 
Mellor:  treasurer,  F.  A.  Hall.  Main  office 
and  factory,  Lawrence.  Mass.  Branch  of- 
fice,   BO   West    St..    New    York,    N.    Y. 

LAWRENCE  SHOT  «  LEAD  CO.— 1104 
Woodmen  Bldg..  Omaha.  Neb.  Manufac- 
turer of  lead  sheets,  bars.  etc.  President, 
J.  R.  Wettsteln;  vice -president.  E.  J.  Cor- 
nish: secretary  and  treasurer.  E.  E. 
Brando. 

LAWS  OF  MAGNETIC  FORCE.— Corre- 
sponding to  the  laws  of  electric  attraction, 
there  are  certain  laws  of  magnetic  force. 
These  have  been  determined  experimentally 
and  are:  (1)  Like  poles  repel  and  unlike 
poles  attract.  (2)  The  force  of  attraction 
or  repulsion  varies  with  the  pole  strength 
and  also  depends  upon  the  medium  in 
which  the  poles  are  immersed.  (S)  The 
force  varies  Inversely  as  the  square  of 
the  distance  between  point  poles.  (4) 
These  three  laws  can  all  he  expressed  al- 
gebraically thus:  F=m,  mi/(jid')  where  # 
Is  the  permeability  of  the  medium,  m, 
and  mi  represent  the  pole  strengths  In 
terms  of  unit  poles,  and  d  Is  the  distance 
between  them.  When  d  Is  In  centimeters, 
the  force  (F)  Is  in  dynes. 

LAY. — The  lay  of  a  stranded  conductor 
or  cable  refers  to  the  helical  disposition 
of  the  strands  In  which  each  strand  makes 
a  complete  revolution  about  the  axis  of  the 
cable  or  conductor.  The  direction  of  lay 
Is  the  lateral  direction  in  which  the  strands 
of  a  cable  run  over  the  top  of  a  cable  as 
they  recede  from  an  observer  looking  along 
the  axis  of  the  cable.  The  lav  Is  usually 
expressed  as  the  Ditch  of  the  twist  of  the 
strands,  or  the  distance  measured  along 
the  cable  from  the  point  at  which  one 
strand  Is  on  top  to  the  next  point  at  which 
the   same   strand   or  wire   Is  again   on   top. 

LEACOCK  CO.,  A.  M.— 291-6  Cortlandt 
St..  Belleville,  N.  J.  Manufacturer  of  ar- 
matures, armature  colls  and  Impregnating 
compounds.  Business  established  1916.  A 
M.  Leacock,  proprietor. 

LEAD.— A  heaw  blue-gray  metal,  mal- 
leable and  ductile,  but  of  little  mechanical 
strength.  Its  symbol  ia  Pb;  at.  wt.  206.9: 
ap.    gr.    11.35;    m.p.    826°   C:   b.   p.    1580°   C. 

The  principal  ore  is  the  sulphide,  galena 
(Pb  S).  It  la  obtained  from  the  ore  by 
smelting  In  blast  furnaces,  which  yield 
Impure  lead  containing  usually  antimony, 
bismuth,     copper,    gold,     silver    and     Other 


metals.  This  product  is  refined  by  liqua- 
tion and  oxidization  of  the  Impurities  and 
is  desilverized  either  by  the  Pattlnaon 
process  of  fractional  crystal  Illation  or  by 
the  Parkes  process,  In  which  a  small 
amount  of  sine  is  added  to  the  molten 
lead,  the  silver  alloying  with  the  sine  In 
preference  to  the  lead  and  rising  to  the 
top  in  a  scum.  The  scum  is  heated  in  a 
retort,  distilling  off  the  zinc,  and  the  silver 
(and  gold)  la  recovered  rrom  the  resulting 
lead  bullion  by  eupellation  and  subsequent 
Parting.  Impure  lead  containing  much  bis- 
muth Is  better  refined  by  the  Betts  elec- 
trolytic process  (which  see),  which  recov- 
ers the  bismuth  as  well  as  the  precious 
metals.  The  principal  lead -producing 
countries  are  (In  order)  the  United  States. 
Spain.  Germany,  Australia  and  Mexico 
The  United  States  production  In  1919 
amounted  to  412,000  metric  tons,  the 
world's  production  to  about  1.000,000  tons. 
LEAD  AND  LAG.— Of  two  sinusoidal 
vector  quantities  of  the  same  frequency 
that  quantity  whose  maximum  value  oc- 
curs first  In  time  Is  said  to  lead  the  other. 
In  the  clock  diagram  the  leading  vector 
Is  drawn  counter-clockwise  with  respect 
to  the  lagging  vector.  A  leading  alter- 
nating current  Is  represented  by  a  vector 
drawn  counter-clockwise  and  a  lagging 
current  Is  represented  by  a  vector  drawn 
clockwise  with  reference  to  the  vector  rep- 
resenting the  voltage  to  which  the  current 
Is  due.  The  angles  between  the  current 
nnd  voltage  vectors  are  correspondingly 
angles  of   lead   and    lag. 

LEAD-BURNING  OUTFITS  AND 
TOOLS.— Lead -burning  outfits  are  used 
very  extensively  In  the  assembling  of  lead 
storage  batteries  to  burn  the  plates  to  the 
plate -connecting  streps  (or  busbars  In 
large  cells)  and  to  bum  on  the  terminal 
posts  and  cell-to-cell  connectors;  the  sheet 
lining  of  lead-lined  tank,  for  large  cells 
also  has  Its  Joints  lend-bumed  together. 
Solder  cannot  be  used  because  the  acid 
would  disintegrate  It.  so  pure  lead  connec- 
tions are  needed.  Very  often  oxv-hydro- 
gen  sets  are  used,  the  oxygen  and  hydro- 
gen being  drawn  from  different  storage 
tanks  or  gas  generators  and  united  at  the 
burner  or  torch,  thus  giving  a  very  hot 
flame  which  causes  the  two  lead  surfaces 
that  are  to  be  Joined  to  fuse  together. 
The  hydrogen  la  often  generated  from  zinc 
and  old  sulphuric  acid,  an  automatic  gen- 
erator being  used;  compressed  oxygen  or 
compressed  air  la  used  with  It.  Sometimes 
Illuminating  gas  la  used  1"  place  of  hydro- 
gen. Occasionally  both  hydrogen  and  oxy- 
gen are  produced  electrolytlcally.  Oxy- 
acetylene  sefs  are  also  used  In  some  cases 
"    .~?v£„?l?,'k-   _E'ectric    '■torches"   which 


operate  from  a 


e  have  been  used 


such  as  different  sizes  of~burn_ 
P"?T8.VHcrapei'Hi,  ete-  Burning  racks  which 
hold  the  plates  In  position  while  the  straps 
are  being  attached  and  lead  molds  which 
make  It  possible  to  recast  small  pieces  of 
■"-™"    '"-'    '-•-    burning   ;■•-■ 


mlra. 

Cariile  &  Doughty,  Inc..  2530  N.  Broad 
8t.   Philadelphia.   Pa.  "  ™* 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y  "Pyrotip"  Electric  Lead 
-  •■"  with  Burner,  a  transformer  de- 
'  *     the  ordinary 


110-v  '■ 


r*i& 


"Pyrotip"  Outfit 
advantages  are  repair  work;  In  remote 
comers  easily  done;  joints  need  not  be 
cleaned;  when  properly  used,  there  Is 
no  glare  to  injure  operator's  eyea.  Cur- 
rent required  is  about  the  same  as  that 
drawn  by  a  flat  iron.  (Booklet  BS686.) 
See  adv.    pages   1803-1223.— Adv. 

General     Welding    Co.',     856-67     14th     St., 
Hoboken.  N.  J.     "Ideal." 

Globe  Chemical   Co.,   717   Ridgeway  I 
Cincinnati.  Ohio. 


Google 
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Guaranteed    Buttery    Co.,    2017-25    Lucas 

Ave.,  St.  Louis.  Mo. 

Imperial    Brass    Mfg.    Co.,    The,    1200    W. 

Harrison  St.,  Chicago,  ill.     "Imperial." 

International    Oxygen    Co..    7»    Frellng- 

huysen  Aye.,  Newark,  N.  J.     "I.  O.  C. 

System." 

Liquid    Carbonic   Co.,    31st    St.   &    Kedzle 

Ave.,  Chicago,  III. 
Modern  Engineering  Co.,  23rd  ft  Walnut 

Sts..  St.  Louis,  Mo.     '"""       " 
Mueller   Mfg.    Co..    Ltd.,    W.    H„    Sarnla. 

Ont„   Can. 
Stanley  &  Patterson,  34  Hubert  St,  New 

York.  N.  Y. 
Storage    Battery    Supply    Co.,    The,    289 

B.    2V  (h   St.,  New   York,  N.   Y. 
TURNER  BRASS  WORKS,   THE.    Syca- 
more, lit.     (See  display  adv.,  page  1326.) 
LEAD  BUSHINGS.— A  lead  bushing  fa  a 
short  tube  or  bushing  made  of  lead.     One 
of  the  unes  for  it  1b  to  fl>  Into  the  end  of 
a    conduit,    where    It    is    used    to    protect 
wires    leading    out    of    the    conduit    from 
abrasion  by  the  sharp  conduit  edges.     Such 
bushings  are  often  used   tn  the  holes    Into 
which  expansion  or  anchor  bolts  are  to  be 

Manufacturer: 

Illinois  Smelting  &    Refining  Co.,    410   N. 

Peoria  St.,  Chicago.  111.    "XLNT." 
LEAD    CHHOMATE.— Cee    Chrome    yel- 

l.EAD-COVERED  CABLE.— See  Cable. 
lead -covered,   miscellaneous. 

LEAD  GASKETS.  -Duo  to  Its  .softness. 
lead  is  sometimes  used  for  gaskets.  The 
gaskets  are  cut  from  sheet  lead  In  the 
sise  and  shape  desired  for  the  particular 
fitting  In  which  they  are  used.  Piping 
systems  with  flanged  pipe  are  sometimes 
made  tight  by  means  of  such  gaskets 
Manufacturers:  * 

Barwood     Mfg.     Co.,     I..     J.,      Stoneham 
Branch,  Boston  80.   Mass.     "Barwood," 
Ooetze    Gasket    A    Packing   Co.,    Georges 
Road,  New  Brunswick,  N.  J.     "Devo," 
"Goetserlt,"    "Triumph." 
National   Lend   Co..    Ill    Broadway.   New- 
York,  N.  Y. 
IT.    S.    Indestructible   Gasket   Co.,    Fulton 

ft  Church  Sts..  New  York.  N.  Y. 
LEAD-LINED  TANKS.— See  TanKs,  lead 
lined. 

LEAD  OXIDES  FOR  STORAGE-BAT 
TERV  PA8TE,  PAINTS,  ETC.— These  ox- 
Idea  are  used  In  the  preparation  of  tin 
paste  for  lead  storage- battery  plates  of 
the  Flaure  or  pasted  type.    The  tw-  — "-- 

In  common  use  sre  litharge  <PbO . .._ 

lend  (PUCM.  For  use  in  battery  paste 
the  oxides  should  be  quite  pure.  The  pasts 
is  made  with  dilute  sulphuric  acid  and  one 
or  a  mixture  of  both  the  oxides,  to  which 

In  some  cases  other  lngredlt___ 

— *-  to  Increase  the  porosity 


In  small  s 


also  much  used  In  making  certain  paints. 
especially  red  lead  which  gives  a  reddish, 
paint  particularly  suited  for  high-tempera- 
ture piping,  also  for  tightening  Joints  and 
threaded  connections  In  piping. 

Manufacturers: 

Eegle-PIcher  Lead  Co.,  208  S.  LaSalle 
St.    Chicago,    HI. 

Harshaw.  Fuller  ft  Goodwin  Co.,  Phila- 
delphia,  Pa. 

LEAD  PEROXIDE.— PbO,:  of  interest 
electrochemlcally  chiefly  as  the  active  ma- 
terial of  the  positive  plates  of  the  lead 
storage   battery. 

LEAD.  PIG,  REFINED.— Pig  lead  of  the 
refined  grade  is  used  to  a  large  extent  In 
the  storage -battery  and  lead-covered  cable 
branches  of  the  electrical  Industry.  Bat- 
teries of  the  pasted  plate  type  use  molded 
grids  cast  from  pig  lead.  The  lead  used 
la  what  Is  called  hard  lead  or  antlmonlous 
lead,  which  contains  a  certain  percentage 
of  antimony,  but  Is  quite  free  from  other 
impurities.  Pig  lead  Is  also  used  for  cast- 
ing battery  connecting ,  straps,  busbars. 
terminal  posts,  etc.  Large  quantities  are) 
used  for  making  the  sheaths  for  lead  cable, 
the  lead  being  molten  and  squeezed  out  of 
a  die  surrounding  the  completed  cable 
core  so  that  it  hardena  Just  as  It  touches 
the  cable  and  thus  forma  a  continuous 
protection  for  it.  Pig  lead  is  used  In  mak- 
ing many  brass  compositions;  It  Is  molten 
with  the  sine  and  copper,  the  percentage 
of  lead  in  the  resulting  brass  seldom  ex- 
ceeding. 10%. 

M  anufaeturers: 

American  Smelters  Securities  Co..  Mer- 
chants Exchange' BIdg.,  San  Francisco, 
Csi 


Anaconda  Copper  Mining  Co..  42  Broad- 
way, New  York,  N.  Y.     "L  L.  B." 

Illinois   Smelting  A    Refining  Co.,   410   N. 

Peoria  St..  Chicago,  111. 
Lawrence  Shot  A  Lead  Co.,  1104  Wood- 
men BIdg.,  Omaha.  Neb. 
Merchant  &  Evans  Co.,  2035  Washington 

Ave.,  Philadelphia.  Pa. 
United    Lead    Co.,    Ill    Broadway,    New 

York,  N,  Y. 
U.   s.   Indestructible  Gasket  Co.,   Fulton 

A  Church  St*.,  New  York,  N.  Y. 
LEAD,  SHEET.— Storage-battery  tanks 
and  boxes  of  the  larger  sizes  are  lined 
with  sheet  lead.  Lead  eheet  Is  used  here 
and  for  several  other  similar  purposes  due 
to  Its  power  of  resisting  corrosion  from 
sulphuric  add  and  many  other  powerful 
chemicals.  It  Is  also  used  for  lining  some 
plating  tanks,  electrochemical  cells  and 
vats,  chemical  laboratory  tables,  etc.  The 
lead  sheets  are  cut  to  the  proper  size  and 
the  seams  are  lead-burned  or  welded  In- 
stead of  being  soldered,  ticui>  solder  does 
not  resist  the  action  of  acids. 
Manufacturers: 
American  Smelters  Securities  Co..  201  1st 

St.,  San  Francisco,  Cal. 
Eagle-Plcher    Lead    Co.,    208    S.    LaSalle 

st,.  Chicago.  HI. 

Illinois    Smelting  A   Refining  Co..    410   N. 

Peoria  St..   Chicago,   m.     "XLNT." 
Lawrence    Shot    A    Lead    Co.,    2Tth    A    A 

Sts.,    Omaha,   Neb. 
National   Lead  Co.,   Ill   Broadway.   New 

York.  N.  Y. 
Pacific  Metal  Works,  153-159  1st  St,  San 

Francisco,    Cal. 
SMITH    A    McCRORKEN.    INC.,    40T    B. 

18th  St.,   New  York.  N.   Y. 
U.   8.   Indestructible  Gasket  Co.,   Pulton 

A  Church  Sts.,  New  York.  N.  Y. 


LEAD  SPONGE.— The  condition  of  the 
lead  plates  of  a  storage  battery  connected 
to  the  negative  pole  after  being  first 
formed  by  electrolytic  action  and  after 
each  complete  recharge.  In  the  F" 
type  plates  the  spongy  lead  forms  b* 
outside  of  the  plates  becoming  spont.  „ 
porous  while  being  charged.  In  pasted 
plates  nearly  the  entire  pasted  material  IS 
converted  to  spongy  lead,  storting  at  the1 
outer   surface. 

LEAD  TREE— A  deposit  of  lead, 
duced  by  the  electrolysis  of  a  lead  salt  in 
solution,  which  Is  very  Irregular  and  re- 
sembles the   branches   of  a   tree. 

LEAD  TUBING.— This  tubing   Is   gener- 
ally   used    for    conducting 


LEAD*,    FLEXIBLE.— See    Pigtails    and 

flexible  leads. 

LEA K.CU RE.— Trade  name  for  metal 
mending  cement  made  by  the  Leak-Cure 
Metal  Cement  Co.,  110  Fulton  St.,  New 
York,    N.    Y, 

LEAK-CURE  METAL  CEMENT  CO.— 
110  Fulton  St..  New  York,  N.  Y.  Manu- 
facturer of  metal  mending  cement.  Busi- 
ness  established   1910. 

LEAKAGE.--A  name  sometimes  given  to 
insulation   resistance.  ^  It   varies   Inversely 

VKAGE   COEFF 

coefficient  of. 
LEAKAGE  CURRENT.— When  a  con- 
denser is  charged  all  of  the  electricity 
does  not  accumulate  on  the  positive  plate, 
but  some  of  It  Hows  away  from  the  plate 
through  the  dielectric.  The  rate  at  which 
the  electricity  flows  through  the  dielectric 
Is  called  the  leakage  current.  The  cur- 
rent In  the  wire  connecting  the  source 
i-  to  the  positive  plate  of  the  eon- 
consists  of  two  parts:  of  the  leak- 
fi8e   ■o1rr^hi..Ji,'"J    Uie    charglriK    current; 


denser  consists  o 

r^nt    ?nt    —    ="■»    ™" 

.  Charging  current.  Similarly  o..->- 
triclty  leaks  over  the  insulators  and 
through  the  dielectric  surrounding  the 
•"■""  of  a  transmission  line.  This  Is  also 
leakage    current.      See    Corona. 


corrosive 


Broadway,    New 


where  this  acid  Is  handled. 

Manufacturers: 

American  Smelters  Securities  Co..  201  1st 
St.,    San    Francisco.    Cal. 

Esele-Plcher    Lead    Co.,    SOB    S.    LaSalle 
St..   Chicago,  m. 

nilnola   Smeltlnsr  ft    Refining  Co..   410  N. 
Peoria  St.,  Chicago,  m.     "XI.NT." 

National   Lend   Co.,    Ill    Broadway,    New 
York.  N.  Y. 

United    T,ead    Co. 
York.    N.    Y. 

LEADER.— Trade  name  for  binding  posts 
manufactured  by  the  H.  H.  Ebv  Mfg.  Co.. 
11th  A  Wallace  Sts..  Philadelphia,  Pa. 

LEADER.— T  r  a  d  e  name  for  electric 
pumping  units,  water  systems,  controllers 
and  storage  tanks,  manufactured  by  the 
Leader  Iron  Works,  Decatur,  Til, 

LEADER.— Trade  name  for  electric  pea- 
nut butter  mill  manufactured  bv  the  Lem- 
h»rt  Machine  Co.,  Ill  S.  Jefferson  St.. 
Marshall.   Mich. 

LEADER.— Trade  name  for  power  plant 
Injectors  and  ejectors  manufactured  bv  the 
Randle  Mechlnery  Co..  Powers  St.  ft  C.  H. 
A  D.    R.   B.,   Cincinnati,    Ohio. 

LEADER  IRON  WORKS.— Decatur.  Til. 
Manufacturer  of  electric  controllers,  pump- 
ing units,  water  systems  and  storage  tanks. 
Branch  offices,  it  E.  40th  St..  New  York 
N.  Y.;  827  S.  LaSalle  St.,  Chicago,  Til. 

LEADS.— A  term  used  generally  to  refer 
to  a  set  of  conductors  or  wires  forming 
part  of  a  circuit,  or  making  a  connection 
by  which  the  current  Is  led  to  and  from  a 
device.  In  parallel  distribution  systems 
conductors  connected  to  the  positive  and 
.legative  terminals  of  a  source  are  spoken 
of  as  positive  or  negative  leads.  With 
testing    snd    measuring    Instrumi 


times  Inaccu  .., 

current  of  a  transformer 

LEAKAGE,     MAGNETIC— A    part    of    a 
magnetic  field  which  does  not  perform  the 
same  function  as  the  main  Held.     In  d-c. 
-isgnetlc  leakage  often 

■  *- -   -   '  '  the 

armature  conductors.  In  t-cToanltWuiefs 
Induction  motors  and  generators,  leakage 
refers  to  the  lines  of  force  set  up  by  the 
currents  In  either  the  primary  or  the  sec- 
ondary which  link  with  that  winding  only. 
Such     lnnknev     »,,»,■     „      .!.,.«     i_     _-,-___ 


e  of  a 


LEARNELECTRICO.— Trade  name  for 
electric  novelties  manufactured  by  the 
Knapp  Electric  A  Novelty  Co..  611  W.  51st 
St.,  New  York.  N.  Y. 

LEATHER  BELTING.— See  Belting  for 
motora  and  generators. 

(  1-EATHER  BELTS.— See  Belts,  linemen's 
]   LEATHER    POUCHES.  — See    Pouches, 

LEATHER  8TRAPL-  _ 
climber;  Straps,  linemen's  safety, 
leather™*"     WABHEH8-— See     Washers, 

LEATHERHEADS   FOR    NAILS.— Where 
nniio     <,-,     ■■***     tOT     fastening     porcelain 
the    porcelain    must    be> 
.  ,     ,  protection  to  prevent 

chipping    or    cracking    the    porcelain    when 
™"a|l    ,a    driven   In.      This  protection  ,1s 


—See      Straps, 


knobs    or    cles 

provided   with 

shipping  or   cracking'the 

1  Ji"-1.!  iB  drlven  ln-     ti„=  Ki„„„UUB  „ 

■vlded   by  placing  a   leather  washer  or 

...atherliea(r   between  the  nail  and  knob 

or  cleat.     These   Ieatherheads  are   usually 

made  from  leather  trimmings  and  are  quite 

inexpensive. 

Manufacturers: 

American    Leather    Products    Co.,    The, 

Indianapolis,    Ind. 
Barwood    Mfg.     Co.,     L.    J.,     Stoneham 
uiffPP!l  B°ston  80,   Mass.      "Barwood." 
BUHRKE    CO.,     R.     H.,     123B    Fullerton 

Ave.,  Chicago,  III. 
Chicago  Leather  &  Mercantile  Co.,   1848- 

B0  W.  14th  St..  Chicago.  III. 
Chicago    Rawhide    Mfg.    Co.,    The     1801 

Elston   Ave.,   Chicago,   111. 
Field    A    Co.,     R.    B..     10    Clarence    St.. 
Worcester,    Mass.      "Fleldco." 
nortlBpa3ather  fltamplnB  °°"  WUllams- 
Lynn  Leather  Washer  A   Mat  CO.,  Bast 


for  Insula-' 
non  noer  manufactured  by  the  Rogers 
Fibre   Co.,    Ill    Beach   SL,    Boston,   Mass. 

LEAVITT  A  CO.,  C,  W.— SO  Church  St., 
New  York,  N.  Y.  Importers  of  electric 
steel  furnaces. 

LEBANON  GEAR  A  MACHINE 
WORKS.— 15th  A  Forge  Sta.,  Lebanon.  Pa. 
Manufacturer  of  metal  castings,  gears  and 
pinions.  Business  established  1910.  Presi- 
dent and  general  manager,  W.  S.  Glel. 

LE  BIJOU  SPECIALTIES.  IBB  N.  La- 
Salle  St.,    Chicago,    TJ1.      Manufacturer   of 


electric  hair  wavers. 


,  Google 


LEBRON 


E  M  F    ELECTRICAL  YEAR  BOOK 


r   o(    i 


■r-rirl' 


buffing    and    t 

ent    anc"    

■president. 


.lachlnr 
Bert  -LeBroi.. 
secretary.    H.    LeBro... 

LECAR BONE. —Trade  name  for  carbor 
brushes  manufactured  by  W.  J.  Jeandron 
229  Fulton   St..   New  York.  N.   T. 

LE  CHATELIER.-Trade  name  tew- 
rometers     manufactured.,  by    Uto  BWttjg 


Ne- 


MaTulen    OoT  Inc..    730   E.    143rd   St. 
York,  N.  Y. 

LE    CLANCHE.— Trade     — ....      ■_■- 
batteries    manufactured    by    the    Canadian 
National  Carbor.   Co..   Ltd..   HlUcre.it   Park, 
Toronto,  Ont.  Can. 

LECLANCHE'CELL— A    type  i 


e  dioxide  I 


cell  using  the  c 

„,„ /'basis    for    practically 

called  dry  cells. 

LECTRIOLUSTRE.  — Trade  name  for 
motor-driven  nail  buffers  manufactured  by 
the  Racine  Universal  Motor  Co..  53  W. 
Jackson    Blvd.,    Chicago,    111. 

LECTRO- HATCH.— Trade  name  for  elec- 
tric Incubators,  hovers  and  brooders  maae 
by  the  Electric  Controller  Co.,  Central  Ave. 
A  10th   St.,   Indianapolis,   Ind. 

LECTRO -WARM. —Trade  name  for  elec- 
tric heating  pad  and  blanket  made  by  the 
Electric  Controller  Co.,  Central  Ave.  A  10th 
St.,   Indianapolis.   Ind. 

LECTROFLATER.— Trade  name  for 
motor-driven  air  compressor  manufactured 
by  the  Black  &  Decker  Mfg.  Co.,  Towson 
Heights,    Baltimore,   Md. 

LECTROSEAL.— Trade  name  for  trans- 
former oil  manufactured  by  the  Westing- 
house  Electric  4  Mfg.  Co.,  East  D'*'- 
burgh,  Pa. 

LEE.— Trade  name  for  Inaulatoi 
"manufactured  by  the  R.  Thomas  S 
Co.,    East   Liverpool,    Ohio. 

LEE-BUILT— Trade  name  for^sprlnfa 
manufactul 


LEHIGH. — Trade  name  for  electric  ven- 
tilating fana.  air  washers,  etc.,  manufac- 
tured  by   Hersh  Bros.   Co.,   Allentown,    Pa. 

LEHMAN.— Trade  name  for  counter- 
current  condensers  manufactured  by  the 
Petroleum  Iron  Works  Co.,  Drawer  533 
Sharon,   Pa. 

LEHON  CO.,  THE.— W.  44th  St.,  4  Oak- 
ley Ave.,  Chicago,  111.  Manufacturer  of 
waterproofing  materials.  Insulating  papers, 


,1.U.1J.,., -^ y  the  Lee  Spring  Co, 

El  Classon  Ave.,   Brooklyn.  N.  T, 

LEE      RUBBER      4      TIRE      CORP.— 81 
Broadway,  New  York,  N.  Y.     Manufacture; 


'  tires    for    electric 

LEE  SPRING  CO.,  THE.— 347-51  Classon 
Ave  Brooklyn.  N.  Y.  Manufacturer  of 
springs.  Business  established  1916.  Presl 
dent  and  general  manager.  H.  L.  Johann 
sen;  vice-president  R-  H.  Stoughton;  sec- 
retary and  treasurer,  R.  G.  Johannsen- 
sales  manager,  J.  I.  Wlneke. 

LEEDS  4  NORTHRUP  CO.— Phlladel 
phis.      Pa  "'      ■'" 


Manufacturer 


jtuder 
itlng. 


mine; 


lot  vlcu- president,  W.  M.  C.  Kimber;  2nd 
vice-president,  C.  S.  Redding;  secretary 
and  saleH  manager,  C.  R.  Cary:  treasurer, 
M  E  Leeds.  Main  office  and  factory. 
4901  Stenton  Ave.,  Philadelphia.  Pa. 
Branch  office.  1304  Monadnock  Block,  Chi- 
cago, 111.  Exclusive  distributor  of  "Kelly" 
electronic  trie  titration  appaxatus.  Arthur 
H.  Thomas  Co.,  W.  Washington  Sq„  Phila- 
delphia. Pa. 

LEESONA.— Tradi 


ichlnc 


unufac 


jrerl     I 


the    Un 


1  Winding   Co.,   96   South  St..    Bos 


LEFFEL  4  CO..  THE  JAMES —Spring- 
field, Ohio.  Manufacturer  of  waterwheel 
and  turbogenerators.  Business  established 
1882.  President,  George  R.  Prout;  vice- 
president  and  general  manager.  A.  F. 
Sparks;  secretary.  A.  L.  Baylor;  treasurer. 
B.  K.  Ksuffman;  sales  manager.  E.  J. 
Sanderson.  Main  office,  426  East  St., 
Springfield,  Ohio.  Branch  office,  161  Dev- 
onshire St..  Boston,  Mass.  Sales  repre- 
sentatives. Rowland  &  Burns.  31  Cortlandt 
■St.,    New   York,   N.   Y.;   H.    H.    White.   At- 

LEOAL  OHM.— A  name  given  to  the 
value  of  the  ohm  as  defined  by  the  Paris 
Congress  In  1894.  It  is  the  resistance  of 
a  column  of  pure  mercury  one  sq.  mm.  In 
cross  section  and  log  cm.  long  at  a  tem- 
perature of  0°  C.  It  Is  equal  to  0.9972  of 
the  International  ohm.  Although  called  the 
legal  ohm  it  has  never  been  legalized  in 
America  or  Great  Britain.     Also  see  Units. 


rectifiers  and  other  telephone  equlpmt... 
and  spark  plugs.  Business  established 
1907.  President,  Ellas  Mayer;  secretary 
„.^   , 0    M    uejgn.   g4les 


Business  established  1862.  .President.  Da- 
vid C.  McKay;  vice-president  and  sales 
manager,  FVed  J.  Zylman;  secretary  and 
general  manager.  Fred  H.  Meyer;  treas- 
urer. Glen  W.  Sackett.  Main  office.  3lS 
Mill  Ave..  Grand  Rapids,  Mich.  Branch 
office.     1900    N.    Michigan    Ave.,     Saginaw, 

LEKTROX  SWEDOX.— Trade  name  for 
welding  wire  manufactured  by  the  Central 
Steel  A  Wire  Co..  119-127  N.  Peoria  St. 
Chicago.  III. 

c.LE.H,!<E  ELECTRIC  CO.— 509-513  Cedar 
St..  Milwaukee,  Wis.  Manufacturer  of  Ig- 
nition equipment.  Business  established 
902.  President  and  general  manager,  O 
-j     r  — .,.,-    „(„„  ,j-;nt  and   jjj™  man_ 

eretary,  Paul  Hem- 
for     friction 

A.  Jones  FoundryA  "Machine  Co. 
...  Roosevelt   Rd.r   Chicago,    m. 

mH,E,?°?-~T?detl.   Dame     1or     hacksaws 

rwaWii;A,wlc™ aaw  &  m* 


Samson  Electric  Co.,  Canton.  Mass 
t.1MNOX-~Tra2e    nama     ,or    "lumlnat..„ 

cfoaMsattjbmrasrf^tu,'ed  by  the  u- s- Gta" 

LENSESjAUTOMOBILE  LAMP.-Lensea 
miSn.'^!'  automobile    headllghti 


Manufacturers: 
Carbon  Co.,  Inc., 


ipson  Ave.  4  Or- 


)  W.   Main 


Va. 
Lancaster   Lens  Co..   The, 

St.,  Lancaster,  Ohio. 
Macbeth-Evans   Glass    Co.,    Chamber   of 

Commerce  Bldg.,   Pittsburgh,  Pa. 
Novo  Mfg.  Co.,  Inc.,  424  W.  38rd  St.,  New 

York.   N.    Y.      "Novo". 
Popper    A    Sons,    Leo.    143    Franklin    St., 

New  York,  N.  Y. 
LENSES,  MISCELLANEOUS.— This 
classification  Is  intended  to  Include  only 
such  types  of  lenses  as  are  not  separately 
listed  elsewhere  In  this  book.  Such  lenses 
Include   those  used  In  microscopes,   reflect- 


iearchllghts  of  the  enclosed   type   also  use 
Lccurate  lenses,  usually  of  the  Fresnel  type. 
Manufacturers: 
Culver  Superior  Glass  Co.,  72-74  N.  State 

St.,  Westerville,    Ohio. 
NATIONAL    X-RAY    REFLECTOR    CO., 

235    W.    Jackson    Blvd.,    Chicago,     111., 

"X-Ray".    (See  display  adv.,  pace  1405.) 
Ostrander-  Seym  our    Co.,    7    S.    Dearborn 

St.  Chicago.  III. 
Newton,  Charles  1.,  306  W.  15th  St,  New 


J  Niagara  St.,   Buf- 


.   240   E.    Ontario  St., 


other 


r  de- 


_  __    „    .modify   the    beam    of   light 

from  the  parabolic  reflector.  Many  dlf- 
™«tE  .  H?,gn.B  havB  been  P!aced  on  the 
market  the  designers  of  several  of  which 
have  misunderstood  the  Illuminating  nrob- 
™  involved,  with  a  number  of  headlamp 
jSmSt  b.£5ev*T'  the  approved  principle  of 
slightly  deflecting  the  beam  and  spreading 
It  horisontally,  bo  as  to  cover  a  greater 
width  of  road  than  the  plain  round  beam 
from  the  reflector,  has  been  adopted-  Also 
s-e  Headlights,  electric,  automobile. 
Manufacturers: 

Bausch  A   Lomb  Optical  Co.,   Rochester, 
C'ameri  Mfg.  Co..  Pittsburgh,  Pa.     "Tlr- 

HOLOPHANE    GLASS   CO..    INC..    THE, 

340  Madison  Ave.,  New  York.  K,  Y 
Jefferson  Glass  Co.,   The.   Follanshee,   W. 

Lancaster  Lens  Co..  The.  220  W.  Main 
St.,   Lancaster,    Ohio. 

Macbeth-Evans  Olass  Co..  Chamber  of 
Commerce  Bldg..  Pittsburgh,  Pa.  "Lib- 
erty,"  "Macbeth." 

Pittsburgh  Lamp  Brass  A  oiagj,  Co__  s07 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh, Pa. 

Shaler  Co..  C.  A..  2E  Jefferson  St.,  Wau- 

pun.    Wis.      "Ro-rtii(ri,>„  ■• 
Suess    Glass    Co., 

Seattle.   Wash. 

..iSKM.*.  'l""^?"Tlt,t».'  »°Ss 


shape,  throws 

je  redirected  to 
desired.     This  is 


eflector   being 


rlnne  by  using  a.  small  pIanV<-i„ii t-i  mnn 
In  the  flashlight:  the  convex  side  of  the 
lens  Is  turned  outward.  These  lenses  are 
"ot  required  to  be  accurately  gronnd  optical 
lenses,  since  they  are  used  for  dlstrlbutlDR 
and  not  focusing  the  light.  Consequently 
they  are  usually  mold-cast  to  approximate 
onape  and  thereby  produced  In  an  Ineipen- 


falo.   N.  Y. 

Voightlander  a.  „.„    „     ., 

Chicago.  111.     (Photographic  lenses.) 

LENSES.  RAILROAD  SIGNAL.— These 
enses  consist  usually  of  a  compound  lens 
milt  up  or  a  succession  of  concentric  annu- 
ar  lenses,  the  complete  lens  being  called  an 
ichelon  or^resnel  lens.  They  concentrate 
he  light  so  that  an  oil  or  electric  lamp  will 
brow  out  nearly  parallel  rays.  They  are 
nade  in  the  several  colors  required  for  rail- 
road   signal    work,    chiefly    clear,    red    and 


electric  Service   supplies  co.. 

17th  4  Cambria  Sts..   Philadelphia,  Pa. 
Jefferson  Glass  Co.,  The,   Follanabee,   W. 


.    The.    220   W.    Main 


Va. 
Lancaster   Lens   Lu.,    i 

St.,  Lancaster,  Ohio. 
Macbeth-Evans    Glass    Co.,    Chamber    of 

Commerce  Bldg.,  Pittsburgh,  Pa. 
Piper    Co.,    Ltd..    The    Hiram    L.,    75    St. 

Reml  St.,  Montreal,  Que.,  Can. 
Popper    4    Sons.    Leo,    143    Franklin    St.. 

New  York,  N.  Y. 
LENSES.  SIGN  LETTER.— Instead  of  the 
usual  exposed  lamp  sign,  electric  signs  are 
sometimes  made  luminous  by  housing  the 
lamps  within  the  sign,  the  legend  Tialng 
punched  out  of  the  sign  by  a  series  of  holes 
in  the  form  of  the  letters.     The  holes  are 


Manufacturers: 

A.  K.  S.  Sign  Co.,  The,  936-940  W.  Madi- 
son St..  Chicago.  III. 

Brumneld  Electric  Sign  Co.,  IS  7th  St., 
San  Francisco,  Cal. 

Clinton  Sign  Lens  Co.,  Clinton.  Iowa. 

Lancaster  Lens  Co.,  Th«,  210  W.  Main 
St..  Lancaster,   Ohio. 

Macbeth-Evans    Glaaa    Co..    Chamber    of 

Commerce  Bldg..  Pittsburgh.  Pa- 
Popper  4  Sona,  Leo,  113  Pranklin  St., 
New  York.  N.  Y. 

Viking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 

LENZ'S  LAW.— A  law  relating  to  the 
direction  of  an  induced  e.m.f.  in  a  circuit. 
This  Is  ordinarily  stated  that  when  a  circuit 
Is  closed,  the  Induced  e.m.f.  tends  to  pro- 
duce a  current  in  the  direction  such  as  to 
the  change  in  flux.    An  amplification 


cult  A.  and  if,  by  the   motion  of  * 
the  secondary  circuit  B,   a   current 
duced    in    B,    the   direction   of   the   Induced 
.. _j  such  that,  bv  " 

letlc  action  t 


Co..  3907  Perkins  Ave.,   Cleveland.  Ohio. 

LEONARD     ELECTRIC     CO.,     WARD.— 
See  Ward  Leonard  Electric  Co. 

LEONARD   ELECTRIC   MFG.   CO.,  THE, 

—3807  Perkins  Ave.,  Cleveland.  Ohio.  Man- 
ufacturer of  switohes,  'switchboards,  panel- 
boards,     etc.      Business    established    I  MI. 


LEONARD 
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President,  treasurer  and  general  manager, 
B  A.  Leonard;  vice-president.  R.  N.  Mc- 
Curdy;  secretary,  C.  M.  Wntte,  Sales  rep- 
resentative. Williams- Bean  ley  Co..  1636 
Chemical  Bldg.,  St.  Louie,  Mo.;  53  W.  Jack- 
aon   Blvd..  Chicago.   111. 

LEONARD  WATCH  CO. — Chicago,  III. 
Manufacturer  of  luminous  attachments  for 
■witch  buttons,  etc.  President.  C.  Hayden 
Whitney;  treasurer,  WiHard  C.  Leonard. 
Main  office.  10  8.  Wabash  Ave.,  Chicago, 
III.     Branch  office,  1  Washington  St.,  Bos- 


LEONHARDT  WAGON  MFG.  CO.— 412 
E.  Saratoga  St..  Baltimore,  Md.  Manufac- 
turer of  tower  wagons,  etc. 

LE  ROI  CO— Mitchell  St.  A  00th  Ave., 
Milwaukee,  Wis.  Manufacturer  of  gasoline 
engines.  President  and  general  manager. 
C.  W.  Pendock;  vice-president,  J.  R. 
Frantz;  secretary  and  treasurer,  G.  H. 
Cheyne. 

LESCHEN  A  SONS  ROPE  CO.,  A.— St. 
Louis,  Mo.  Manufacturer  of  galvanized 
wire  strand  and  wire  rope  for  all  purposes. 
Business  established  1SS7.  Main  office.  5909 
Kennerly  Ave.,  St.  Louis,  Mo.  Branch  offi- 
ces, Denver,  Colo.;  San  Francisco,  Cal. 
171  W.  Lake  St.,  Chicago,  111.;  90  West  St. 
New  York,  N.  Y. 

LESSER      BROS.      A      KURZ,      INC.— 68 
Spring  St.,  New  York,  _..  _ 
of  pearl  disks  for  push  buttons. 

LESTER  ELECTRIC  CO.,  LTD.,  THE.— 
St  Thomas,  Ont..  Can.  Manufacturer  of 
switch   blocks. 

LE+TENEY.— Trade  name  for  Wood  pre- 
servatlves  manufactured  by  the  North- 
eastern-Co.,  80  Beverly  St.,  Boston.  Mass. 

LETTER  BOXES.— See  Boxes,  letter  and 
bell  or  signal. 

LETTER  FOLDING  MACHINES, 
MOTOR-DRIVEN.— In  these  devices  the 
motor  drives  the  mechanism  '  ' 
the  flat  letter  or  sheet,  which  as  It  passes 
through  the  machine  is  folded  one  step  at 
a  time   until  It  emerges   completely   folded 

for    insertion    In    an    envelope.     They 

sometimes   combined 
inserting  the  mailing 


r  advertis- 


form  letters,  circulars,  and 
lug  matter. 
Manufacturers: 

American  Multigraph   Sales  Co.,   The,    E. 

40th  St.   *  Kelly  Ave.,  Cleveland,  Oblo. 

Dick  Co.,  A.    B..    738   W.    Jackson   Blvd  , 

Chicago,   111.     "Edison -Dick." 
Mailometer   Sales    Co..    8469    E.    Jefferson 
Ave.,  Detroit.  Mich.     (Sealing,  stamping 
and    counting)    "Mall- O -Meter". 
LETTER      OPENING      MACHINES, 
MOTOR-DRIVEN.— Small   machines   carry- 
ing a,  circular  knife  or  cutting  edge  which 
trims  the   edge  or  edges   of  envelopes   as 
they  are  moved  past  the  knife  by  rubber- 
clad    rollers.      They   are    extensively    used 
in  mall-order  houses  and  other  large  busi- 
ness  offices   receiving   large   quantities   of 
mall.      They   not    only   reduce    the    cost    of 
opening   the    mall    but    also   greatly    facili- 
tate  sorting  and    handling   the   letters    be- 
cause all  envelopes  are  uniformly  slit  with- 
out damage  to   the  contents. 

LETTERS,  SIGN,  GLASS.— Some  type! 
of  electric  enclosed  or  box  signs  use  glaat 
letters.  Double-faced  signs  can  thereby  bt 
made  to  use  a  relatively  small  number  of 
lamps.  To  avoid  bright  spots  on  thes 
letters  they  are  sometimes  made  of  prh 
made  or  of  opal  glass,  which  diffuse  tl 
light  and*  break  up  any  such  spots.  Tt 
glass  may  be  colored  to  produce  special 
affects.  Certain  miniature  signs  also  use 
special  glass  letters  that  are  really  self- 
contained  lamps  shaped  in  the  letter  form 
Manufacturers: 

A.  K.  S.  Sign  Co..  The.  936-940  W.  Madi- 
son  St..   Chicago,   111. 
Brilliant  Sign  Co.,  3531  Washington  Ave., 

St.   Louis.   Mo. 
Brink,   Inc.,   C.   I..   8*   Gold   St.,   Bostot 


Cuaack  Co..  Thomas,  Harrison  A  Loomli 

Bts-.  Chicago.  III. 
Greenwood     Advertising     Co.,     Knoxvllle 


Opallte  s(gn   Co.,   407   N.   Wella  St.,    Chi- 

cage.   111.     "Opallte." 
Pioneer    Corp.,    The,    1266    W.    83rd    St. 

Chicago,  HI.     "Eradlum  Luminous." 


Pressed  Prism  Plate  Glass  Co..  26  N. 
Dearborn  St.,  Chicago,  ill.     "Herallte." 

LETTERS,  SIGN,  METAL.— Metal  letters 
either  blocked  out  and  mounted  on  frames 
or  mounted  on  box  signs  are  generally  used 
on  the  large  electric  signs  used  on  roofs. 
The  metal  letters  hava  the  sockets  mounted 
In  the  letters,  so  as  to  outline  the  skeleton 
letter,  being  mounted  Bush  with  the  sur- 
face or  recessed  in  a  trough.  The  letters 
are  commonly  painted  with  a  light -colored 
reflecting  paint  to  render  the  sign  more 
easily  readable.  ■  They  serve  as  non- 
electric signs  by  day  and  electric  signs  by 
night. 

Manufacturers: 

A,  K.  8.  Sign  Co.,  The.  939-940  W.  Madi- 
son St..  Chicago,  111. 

Brilliant  Sign  Co.,  8631  Washington  Ave., 
St.   Louis.   Mo. 

Brink,    Inc.,    C.    L,    24    Gold    St,    Boeton. 

Clinton  Sign  Co.,   184  6th  Ave.,  Clinton, 

Cuaack  Co.,  Thomas,  Harrison  A  Loomis 

Sts.,   Chicago,   III. 
Enameled    Steel    Sign    Co.,    190    N.    State 

St..    Chicago,   111.  ,_   „ 

Flour  City  Ornamental  Iron  Co..  27th  St. 
and    28th    Ave..    8.,    Minneapolis.    Minn. 
Luminous  Sign  Sales  Corp.,   481   S.  Dear- 
bom  St.,  Chicago.  HI. 
McAvlty  A  Sons.   Ltd.,  T.,   King  St..   St 

John,   N.   B..   Can.  ^    _ 

Metallic  Sign  Letter  Co.,  438  N.  Clark  St. 

Chicago.    IIL 
Molae-Kllnker    Co.,    869    Market   St.    Bar 

Francisco.   Cal. 
Multiform  Corp.,    1921   S.   Wabash   Ave. 

Chicago,   III. 
Newman  Mfg.   Co.,  717-21  Sycamore  St. 

Cincinnati.    Ohio. 
Pennefather,   James   S-,    8E8   W.   43rd   St. 

New  York,  N.  Y.  _ 

Strachan.   Inc..   R.   A  H..   39 B  Fulton   St. 

Brooklyn.    N.    Y. 
tEUPOLD.  VOELPEL  A  CO.— 107  E.  70th 
St.    N.,    Portland,    Ore.    Manufacturers    "' 
mechanical  and  electrical  water  atage 
cordera.     P.  Leupold.  manager. 

LE  VALLEY-VITAE  CARBON  BRUSH 
CO.— 621  W.  38rd  St.,  New  York.  N.  Y. 
Manufacturer   of   commutator   brush  — 

LEVELS.  INSTRUMENT.  — The 
monest  use  for  these  levels  is  on  surveying 
Instruments.  They  are,  however,  also 
used  in  electrical  laboratories  on  such  in- 
nenta    as    galvanometers,    eleetrodyna- 


Kal&maxoo    Ri 
,   Mich 


way    Supply    Co..    Kala- 

Track'specialtlee  Co.,  Inc.,  29  Broadway. 
.  New  York,   N.   Y.     "Trasco. 
LEYDEN  JARS. — These  Jars  derived  their 

mes  from  the  city  of  Leyden  in  Holland. 
._  which  they  were  supposed  to  have  been  in- 
vented. This  type  of  Jar  was  the  earliest  kind 
-        was  employed   in 


s  Jai 


with  t 


a  the 


Vi 


ground. 


particularly  instruments  of  the  suspension 
type.  The  levels  are  usually  of  the  glass 
tube  air  bubble  type. 

Manufacturers: 

Starrett  Co.,  The  L.  S.,  Athol,  Mass. 

Williams,  Brown  A  Earle.  Inc..  918  Chest- 
nut St.,  Philadelphia,   Pa. 

LEVELS.  MECHANICS'  AND  ELEC- 
TRICIANS'.—These  levels  usually  have 
air-bubble  level  glasses  mounted  In  wood 
or  metal  pieces  of  varying  lengths.  The 
level  tube  Is  protected  by  a  metal  plate 
bo  that  the  Inatrument  is  more  rugged  and 
suited  to  construction  work.  Electricians 
And  them  necessary  to  produce  a  workman- 
like job  of  cabinet  setting  or  f   ' 


ing. 


Acme   Level    A    Mfg.    Co.,    Toled 


s  level 


..onitor." 

Dletxgen  Co.,  Eugene,  166  W.  Monroe  St., 
Chicago,  111. 

Ooodall-Pratt  Co.,  Greenfield.  Mass. 
"Stratton." 

Mill  era  Falls  Co.,  Millers  Falls,  Mass. 
"Millers   Falls." 

Sand  A  Sons.  J..  4841-63  Rlvard  St.,  De- 
troit Mich.      "Sand's." 

Starrett  Co.,  The  L.  S..  Athol,  Mass. 

Williams,  Brown  A  Earle.  Inc..  918  Chest- 
nut St..  Philadelphia,  Pa. 

LEVELS, 

to   eaclT  other*  or  with  — 

tabllshed  grade.     The  kinds  In  most  genen 

use    are   some    form    of    the    "level    board 

and   consist  of  a  beam  with   a  spirit  levi 

attachment  to  show  when  the  beam  Is  In 

a   horizontal   position.      The   beam   mi 

of  Buch   shape  and  have  such  attach: 

In    addition    to    the    level    as    the    shar .    _. 

the  rail   or  the  type  of  track  construction 

may  require. 

Aldon    Co.,    3388    W.    Ravanawood    Ave. 

Chicago,  m. 
Buda  Co.,  Ths,  Harvey,  BL 


through  a  wooden  stopper  In  the  top  of  tha 
Jar;  a  brass-ball  terminal  is  Rxed  on  this 
rod.  The  Jar  may  be  charged  in  severs!! 
ways,  as  oy  connecting  its  two  coatings  to 
the    terminals    of    an    electric    machine,    or 

by    connecting    the    inner    coating    f-     

terminal  and  the  outer  coatlr-  —   - 
If  made  of  large  slie.  such  a 
slderable  capacitance. 

Manufacturer!: 

Beta  Co.,  Frank  S.,  Hoflman  St..  Ham- 

Bunnell'  A  Co.,  J.  H.,  33  Park  Place,  New 

York,   N.   Y.      "Bunnell." 
Fischer  A  Co.,  Inc.,  H.  G.,  2341  Wabansla 

Ave.,  Chicago,  III. 
Kny-Scheerer  Corp.  of  America,  66-68  W. 

23rd  St.  New  York.  N.  Y. 
Eadlo   Corp-    of  America,    238    Broadway. 

New  York.  N.  Y. 
Standard    Scientific    Co..    »    Barrow    St., 

New  York,  N.   Y. 
Va-ppler   E 

Wireless  Specialty  Apparatus  Co.,  C  and 

Fargo  Sts.,  Boston,  Mass. 
LEVERIDGE,  INC.,  CHARLES  W.— 138 
Liberty  St,  New  York.  N.  Y.  Manufac- 
turer of  fire  alarm  syatems.  showcase  light- 
ing fixtures,  switches,  lamp  guards  and 
other  electrical  special  lies.  Business  es- 
tablished 1900.  "--'-> 
Leveridge;  r 
Leveridga. 

LEVI,  BENJAMIN,— 365  W.  Broadway, 
New  York,  N.  Y.  Manufacturer  of  blue 
printing  machinery,  screw  machine  prod- 
ucts and  special  machines. 

LEVITON. — Trade  name  for  pull-chain 
sockets  manufactured  by  the  American 
Brass  A  Copper  Co.,  188  Lafayette  St,  New 
York.  N.  Y. 

LEVOLIER.— Trade  name  for  pull  chain 
sockets  manufactured  hy  the  McGUl  Mfg. 
Co..  Valparaiso.   Ind. 

LEWIS  ELECTRIC  CO.,  THE.— 761  Pat- 
terson Ave.,  S.  W..  Canton.  Ohio.  Manu- 
facturers of  safety  switches.  President 
J  C.  Lewis;  vice-president.  Charles  W. 
Creger;  secretary.  W.  H.  Gardner;  trea- 
surer, T.  J.  Edwards. 

LEWIS  SAFETY  ENTRANCE.  —  Trade 
name  for  service  entrance  switches  manu- 
factured by  the  Lewis  Electric  Co..  Inc., 
12  W.  Main  St,  Maeslllon,  Ohio. 

L,  F.— Trado  name  for  arc  lamp  brackets 
manufactured  by  the  L.  F.  Mfg.  Co.,  426- 
428  Hoboken  Ave..  Jersey  City,  N.  J. 

U  F,  MFG.  CO. — 436-428  Hoboken  Ave., 
Jersey  City.  N.  J.  Manufacturer  of  arc 
lamp  brackets.     Louis  Fort,   sole  owner. 

L'HOMMEDIEU  A  SONS  CO.,  CHARLES 
F.— 4621  Ogden  Ave.,  Chicago.  III.  Manu- 
facturer of  electric  buffers,  generators  and 
rheoatats.  President.  Charles  F.  LVHom- 
medleu;  secretary,  Arthur  W.  Ltlomme- 
dieu1  treasurer,  Charles  E.  L'Hommedleu. 
Sales  representative,  Mefford  Chemical  Co., 
Los  Angeles,  Cal. 
LI8BEY      GLASS 

Toledo,    Ohio.      " " 

ing  glassware,     i,™ 
vice-president  and  t 


J.    H.    Wright;    general   manager,    George 

LIBERTY.— Trade  name  f  or  Are  ex- 
tinguishers manufactured  by  James  M. 
Caatle,  Inc.,  1210-12  Arch  St.,  Philadelphia, 

Pa. 

LIBERTY.— Trade  name  for  complete 
line  of  incandescent  lampa  manufactured 
by  the  Liberty  Appliance  Corp.,  249  E. 
4Srd   St.,    New  York,    N.  Y. 

LIBERTY.— Trade      name      for      electrio 
bread   aiicers   and   other   labor-s— ' —    J" 
vices   manufactured   by   the  Libe 
Sllcer,  Inc.,  108  Plait  St.,  Roches 

LIBERTY. — Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty  Mfg. 
Co..    Frlck   Bldg..   Pittsburgh,    Pa. 

LIBERTY.  —  Trade  name  for  electrio 
starters,     manufactured     by    the    Liberty 
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Starter    Co.,     2281    W.    Fort    St..     Detroit. 

LIBERTY  .—Trade  name  for  automobile 
lenses  manufactured  by  the  Macbeth-Evans 
Glass  Co..  Chamber  of  Commerce  Bldg., 
Pittsburgh,  Pa. 

LIBERTY.— Trade  name  for  socket-type 
trans  formers  manufactured  by  the  Bertrand 
F.  Miller  Co.,  High  &  Canal  St*.,  Trenton, 
N.  J.  (Exclusive  distributor.  Betts  &  Betts 
Corp..  611  W.   42nd  St.,   New  York.   N.    ¥.) 

LIBERTY.— Trade  name  for  rubber-cov- 
ered wires  and  cables  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg.. 
Pittsburgh.  Pa. 

LIBERTY.— Trade  name  for  automobile 
testing  bench  manufactured  bv  Paul  Q.  Nle- 
hoft  &  Co.,   Inc.   232-242   E.   Ohio  St..  Chl- 


Ident,   J.   Hone 

urer,  Louis  M.  Rosen  inai. 

LIBERTY  BREAD  &LICER,  INC.— 
Rochester.  N.  T.  Manufacturer  of  electric 
bread  sllcers  and  other  labor-saving  de- 
vices. President.  W.  C.  Knapp;  vice-presi- 
dent. H.  T.  Lockman;  secretary  and  treas- 
urer, T.  C.  Parsons.  Main  office,  108  Piatt 
St..  Rochester,  N.  T.  Branch  office.  1400 
Broadway,   New  York,  N;  T. 

LIBERTY  ELECTRIC  CORP.— Port  Ches- 
ter, N.  Y.  Manufacturer  of  radio  equip- 
ment, motors,  panelboards,  switchboards, 
switches,  transformers,  water  pumping 
systems,     marine     signaling     — *  n 

vice-president  and  treasurer,  F.  E.  Seeley; 
secretary.  Richard  Hunt:  general  manager 
and  sales  manager.  W.  H.  Knowles.  Main 
office  and  factory.  Port  Chester.  N.  Y. 
Branch  office  and  warehouse.  Independent 
Wireless  Telegraph  Co..  18  Murray  St.,  New 
York.  N.  Y.  District  office,  42  Broadway, 
New  York.   K.  Y. 

LIBERTY  LAMP  A  SHADE  CO.— lift 
Court  St.,  Brooklyn.  N.  Y.  Manufacturer 
of  lighting  fixtures  and  shades. 

LIBERTY  MACHINE  CO.— Wauwatosa. 
Wis.     Manufacturer  or  fixture  fittings  and 

LIBERTY     MFO.     CO.— Pittsburgh.      Pa. 
"       *  cturer     of     boiler     tube     cleaners, 
s  established  1897.    President,  W.  9. 


Bush 

Elliott;   vice-president  and .  ...   _.    ._. 

Rohrmann,  Jr. :  secretary,  J.  P.  Rogers. 
Main  office.  Frlck  Bldg.,  rlttaburgh,  Pa- 
Factory,  Jeannette,  Pa.  Branch  offices, 
New  York,  N.  Y. ;  Chicago,  111.;  Philadel- 
phia. Pa.;  Boston,  Mass.:  St.  Louis,  Mo.; 
Kansas  City,  Mo.;  Detroit.  Mich.;  Cleve- 
land, Ohio;  Cincinnati,  Ohio;  Syracuse,  N. 
Y.:   Pittsburgh,   Pa. 

LIBERTY  MFO.  CO.,  INC.— 8201-41  Car- 
rollton  Ave..  New  Orleans,  La.  Manufac- 
turer of  switchboards,  panelboards,  cab- 
inets, electric  Incubators  and  signs.  W.  P. 
Conery,  general  manager. 

LIBERTY  MICA  CO.— 79  Sudbury  St.. 
Boston.  Mass.  Manufacturer  of  mica  and 
mica  products.  President  and  secretary, 
B.    Co  Hamm;    treasurer.    W.    B.    Macurds, 

LIBERTY  NITROGEN  OPA LITE, —Trade 
name  for  nitrogen  iiiled  tungsten  lamp  with 
opal  bulb.  Manufactured  by  the  Liberty 
Appliance  Corp.,  249  E.  48rd  St.,  New  York, 
N.  T. 

LIBERTY  OflA Trade  name  for  gas- 
filled  tungsten  lamps  manufactured  by  the 
International  Incandescent  Lamp  works. 
Inc.,    80-86    Bergcnllne    Ave.,    Union    Hill, 


■    for 


pllance  Corp.,    249   E.    43rd   St.,   New   York.' 

LIBERTY  STARTER  CO.— 2281  W.  Port 
St.,  Detroit.  Mich.  Manufacturer  of  elec- 
tric automobile  starters.  Business  estab- 
lished 1918,  President.  W.  J.  Hartwlg; 
vice-president.  F.  F.  Hartwlg;  secretary, 
C.  W  Hartwlg. 

LIBRARIES.  ELECTRICAL.  —  Libraries 
are  the  storehouses  of  recorded  knowledge. 
They  place  at  the  disposal  of  all  who  con- 
sult them  a  far  greater  mass  of  Informa- 
tion than  can  be  gathered  in  the  average 
Sri  vat  e  collection  of  books,  few  persons 
aving  the  funds  and  space  available  for 
accumulating  any  extensive  general  or 
special  library.     When  studying  or  Invest! - 

Ktlng  any  subject  extensively,  It  Is  there- 
's necessary  In  nearly  all  cases  to  visit 
a  public  or  aemipubllc  library  that  covers 
the  subject  adequately. 

Fortunately  for  electrical  men  there  are 
scattered    throughout    the    United    States 


librarian;  in  a  few  cases  of  libraries  malt 
talned  by  educational  Institutions  or  sod 
ties  a  person  seeking  use  of  the  library 


required  to  be  Introduced  by .... 

nected  with  the  Institution  or  a  member  of 
the  society. 

In  the  belief  that  a  list  of  libraries  rich 
In  electrical  books  would  prove  of  value  to 
students  and  others  Interested  In  the  elec- 
trical sciences  and  arts,  the  following  list 
has  been  prepared.  It  was  complied  from 
direct  correspondence  with  the  librarian  In 
the  case  of  public  and  aemipubllc  libraries, 
-md  with  the  dee " — —  —  "- 


libraries 


at    have    over    160 

._..    ...    _ __bjecta   and    which 

are  open  to  the  public  either  without  re- 
strictions or  with  those  referred  to  above. 
The  number  of  volumes  given  la  that  of 
distinctively  electrical  books.  Some  libra- 
ries report  the  number  of  titles  on  electri- 
cal subjects,  In  which  case  the  actual  num- 
ber of  volumes  Is  usually  somewhat  greater. 
The  number  of  periodicals  given  Is  that  of 
electrical  periodicals  kept  on  file,  usually 
in  bound  volumes  except  the  current 
volume.  In  several  cases  It  .was  found  1m 
possible  to  hazard  an  estimate  of  the  num- 
ber of  electrical  books  on  hand,  hut  this 
was  known  to  exceed  the  minimum  stated 
above. 
The  II 


No  effort  was  madt  ._  .... .  . 

libraries  ot  electrical  utility  or  manufac- 
turing companies  or  of  other  organisations 
maintaining  fairly  complete  libraries  for 
their  own  purposes  exclusively.  For  con- 
venience In  locating  a  library  nearby,  the 
list  Is  arranged  geographically  by  states. 

Alabama : 

Alabama   Polytechnic   Institute,   Auburn, 


University      of      Arkansas.      Fayettevllie, 

Ark.    239  volumes:  S  periodicals. 
CaHfornux: 
California     State     Library.     Sacramento, 

Cal.      426  volumes. 
Los  Angeles  Public  Library.  Science  and 

Industry  Department,  Loa  Angeles.  Cal. 

1.100  volumes. 


Colon 
Public    Libra 


Denver,    C  o 


83  4 


University  of  Colorado,  College  of  En- 
gineering, Department  of  Electrical  En- 
gineering, Boulder.  Colo.     425  volumes; 


Diitrict  of  Columbia: 

Engineer   School    Library.   War   Depart- 
"*'--■-'- Jon  Barracks.  D.  C.  3,000 


Public   Library.   Industrial   Division, 
Washington,   D.  C.   1,300  volumes. 

University    of   Florida,    rcainesvilte.    Fla. 
200  volumes;  7  periodicals. 

Georgia    School    of    Technology.    Atlanta. 

Ga.     400  volumes;  12  periodicals. 
Idaho: 
University  of  Idaho,  Engineering  College. 

Moscow,      Idaho.       620      volumes;      II 

periodicals. 

Armour  Institute  of  Technology.  Chicago, 
111.     1,760  volumes,  14  periodicals. 

3  Library,  Chicago,  111   700 

_.„    _,lb 
nols.   Urbana, 


Lewis    Instltu 


Indianapolis  Public  Library.  Indianapolis. 

Ind.     300  titles. 
Purdue  University,   West   Lafayette.   Ind. 

726   volumes:    30  periodicals. 
Rose  Polytechnic  Institute,   Terre  Haute. 

Ind.      600   volumes:    16   periodicals. 
low. 
Iowa    State    Collcgi 

volumes;    12   peril 
State  University  of  low: 


263  volu 
Kamat: 
Kansas  State 


iriodlcE 
Agricultural  College 


a  City.  Iowa. 


Orlea 


,  La.    GOO  volum- 


200 


University   of  Maine.   Oroni 

volumes;  9  periodicals. 
Maryland: 
Enoch    Pratt    Free   Library  of   Baltimore 

City.   10S  W.   Mulberry  St.,   Baltimore, 

Md.      '"'    — ■ 

rhe  Jol 

Md. 
Mauochuietti: 
City      Library      Association.      Springfield. 

Mass.      850    volumes. 
Free  Public  Library.  New  Bedford.  Mass. 


Harvard  University.  Cambridge  38.  Mass. 
1,800  volumes;  30  periodicals. 

Massachusetts  Institute  of  Technology, 
Cambridge,  Mass.  20.000  titles;  prac- 
tically all  periodicals. 

Library    of    the    City    of    Boston, 


Grand      Rapids     Public     Library.     Grand 

Rapids,  Mich.      489  titles. 
Michigan      Agricultural      College.      East 

. ...„       ..,..■.         i^qjuj      vc,iumeS;      io 


City  of  St.  Paul  Public  Library,  SL  Paul, 

Minn.    418  volumes. 
Public    Library,    Minneapolis,    Minn.      950 

University  of  Minnesota.  College  of  Bn- 
glneeilng  and  Architecture.  Minne- 
apolis, Minn.     1,000  volumes;  30  nerlodt- 


... ...  13th  and 

.. St.  Louis.  Mo.    2.tS4  volumes. 

University    of    Missouri,    Columbia,    Mo. 
400  volumes     "" 


Mont. 


Billings   Polytei 
nlo     P.     O. 
periodicals. 

400  volumes;   8  periodicals. 


miHiiuun,     l 

12  periodica 

Institute,   Poly  tech - 

Mont. 


186  volumes;  3  periodicals. 

Nri  Jtrtty: 

Free  Public  Library,  Jersey  City,  N.  J. 
800  volumes. 

Free  Public  Library  of  Newark.  N.  J. 
1.200  to  1.600  volumes. 

Princeton  University,  School  of  Electri- 
cal Engineering,  Princeton,  N.  J.  6.000 
volumes:   IS  periodicals. 

Rutgers   College,    New    Brunswick.    N. 
1.000   volumes;    10  periodicals. 


igk 
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New  Ytri: 

Brooklyn     Public     Library,     26     Brevoort 

Place,   Brooklyn,   N.    Y.     1,265   titles. 
Buffalo    Public    Library,    Buffalo,    N.    Y. 

2.500    titles. 
Columbia    University,    New    York,    N.    T. 

1,400   volumes;   all   periodicals. 
Cooper    Union    for    the    Advancement    of 

Science  and  Art.     8th  St.  and  4th  Ave.. 

New     York,     N.     Y. 

periodical 


Pratt  Institute,  Brooklyn,  N.  Y,  808 
volumes;   11   periodicals. 

Queens  Borough  Public  Library,  Jamaica, 
N,  Y.     1.100  volumes. 

Rensselaer  Polytechnic  Institute,  De- 
partment of  Electrical  Engineering. 
Troy,  N.  Y.  About  TOO  volumes,  14 
periodicals. 

Syracuse  University,  L.  C.  Smith  College 


. ...      as;  10  periodicals.     Open  to 

public   by   special    permission. 
North  Carolina: 
University  of  North  Carolina,  Chapel  Hill, 

N.  C.     300  volumes;  15  periodicals. 
Oku,: 
Cleveland      Public      Library,      Cleveland, 

Ohio,  21,000  volumes.     (Includes  flies  of 

Important  magazines  and  proceedings.) 
Municipal    University    of    Akron,    Akron, 

Ohio. 
Ohio      M 

Ohio. 
Ohio    State    University,    Columbus,    Ohio. 

500  volumes;  30  periodicals. 
Public   Library   of  Cincinnati,   Ohio.      700 


Origan: 

State  Library,   Salem.  Ore.      200  volumes. 

Oklahoma: 

University  of  Oklahoma.  Norman.  Okla. 
450  volumes;  IT  periodicals. 

Prnn,y!va«ia: 

Bucknell  University,  Lewlsburg.  Pa. 
1,200  volumes:   4   periodicals. 

Drexel  Institute.  Philadelphia,  Pa.  450 
volumes;  3  periodicals. 

Franklin  Institute,  Philadelphia,  Pa. 
2.000  volumes:  1,500  bound  periodicals. 
Open  for  reference  to  those  who  are 
Introduced  by  members  of  the  Institute. 

Lafayette  College.  Department  of  Elec- 
trical Engineering,  Easton,  Pa.  1,500 
volumes;  12  periodicals. 

Lehigh  University,  Bethlehem,  Pa.  1,200 
volumes;  20  periodicals. 

Pennsylvania  State  College,  State  Col- 
lege. Pa. 

William  B.  Stephens  Memorial  Library. 
Krams    Ave..    Manayunk,    Philadelphia. 

Tetu: 

Agricultural  and  Mechanical  College  of 
Texas.  College  Station,  Texas.  400 
volumes;  10  periodicals.  Open  to  pub- 
lic under  certain  restrictions. 

University    of    Virginia.    University,    Va. 

1.000   volumes;    10   periodicals. 
Virginia    Polytechnic    Institute.     Blacks- 
burg.    Va.      850   volumes;    8   periodicals. 


'    Vermont.    Burlington,    Vt. 


Library,    Seattle.    Wash 
360  volumes;  23  periodicals. 

Wert    Viroinia: 

West    Virginia   University.    Morgantown. 
W.  Va.     1.000  volumes;  8  periodicals. 


When   writing  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


_roadway,     Mllwaul... 
volumes;    23   periodicals. 
University    of    Wisconsin.    Madison,    Wis. 

4,000   volumes;    25  periodicals. 
Wyoming: 

rattv    of    WvomlnL,    „.. 
Ilcals. 

McGlll      University.      Montreal,      Quebec. 

1,000  volumes;   IS  periodicals. 
Queen's    University,     Kingston.     Ontario. 

500  volumes;  18  periodicals. 
LIDDELL  ELECTRIC  MFG.  -CO.,  THE. 
-481  N.  Washington  Ave.,  Bridgeport, 
.'onn.  Manufacturer  of  telephone  equlp- 
nent,  push  buttons  and  other  electrical 
peclaltles.         Business      established      1919. 

Lldde.ll;    vice-presidents. 

...    ,       .    secreta...    ..    _.. 

■,  William  Ruddiman:  sales 
manager,  R.  R.  Adams.  Sales  representa- 
lives.  It.  J.  Smyth  Corp.,  2!!i  W.  42ml  St., 
New  York,  N.  Y.:  Eugene  Rosenblatt,  61 
Hopkins   PL,    Baltimore,    Md. 

LIDGERWOOD  MFO,  CO.— New  York, 
N.  Y.  Manufacturer  of  electric  contrac- 
tors and  mine  hoists.  President.  John  H. 
Lldgerwood;  vice-president.  James  G. 
Lldgerwood;  secretary.  Charles  D.  Butler. 
Main  office.  90  Liberty  St.,  New  York.  N. 
Y.  Factories,  Brooklyn,  N.  Y.,  and  Newark, 
N.  J.  Branch  offices,  1017  Fisher  Bldg., 
Chicago.  III.;  Union  Bank  Bldg.,  Pittsburgh. 
Pa.;  Wldener  Bldg.,  Philadelphia,  Pa,; 
Hammond  Bldg..  Detroit,  Mich.;  Union  Na- 
tional Bank  Bldg..  Cleveland,  Ohio;  03-66 
Columbia  St.,  Beattle,  Wash.;  Central  Bldg,, 
Los  Angeles,  CaJ. 

LIEBEL-FLARSHEIM  CO..  THE.— 410-418 
Home  St.,  Cincinnati.  Ohio.  Manufacturer 
of  el ec troth erapeutic  and  X-ray  apparatus. 
Business  established  1914.  President  and 
general  manager,  G.  K.  Liebel;  vice-presi- 
dent, E.  M.  Flaraheim;  secretary  and  treas- 
urer, E.   S.   Flaraheim. 

LIFE  MOTOR.— Trade  name  for  resusci- 
tating device  manufactured  by  the  Hospl- 
■       "uppiy  Co.,  1ST  B.  23rd  St.,  New  York, 

_    =E     OF     INSULA! 
HEAT   ON.— See   InauL 

LIFE     SAVING     DEVICES    CO.— 109     N. 

Dearborn  St..  Chicago.  111.  Manufacturer 
of  resuscitation  apparatus.  Business  es- 
tablished 1913.  President  and  treasurer. 
Frank  T.  Fowler;  vice-president,  D.  B. 
Clarke:  secretary.  M.  F.  Augustln.  Exclu- 
sive distributor,  Lungmotor  Co.,  711  Boyta- 
ton    St.,   Boston,    Mass. 

mdei 
urainary  operating  conditions   •-    -   ■ 

the   number   of   operations   01    ,. 

hours  of  operation  of  the  apparatus  before 

failure  occurs  or  before    " 

decreased  to  the  point 

tlcally    worthless   or    no    longer   economical 

to  operate.    Life  tests  are  ntadr  —   -•-■ 

appliances. 

One  of  the  most  important  of  these  Is 
on  Incandescent  lamps.  Teats  are  made  to 
determine  the  number  of  hours  the  lamp 
will  operate  at  its  fated  voltage,  usually 
until  Its  candlepower  has  fallen  to  80%  of 
Its  Initial  value.  A  large  number  of  lamps 
are  generally  tested  .simultaneously,  as  out 
□f  a  lot  of  100  lamps  some  will  fall  before 
500  hours  of  burning  while  others  will  burn 
considerably  over  the  rated  life  of  1.000 
hours.  Lamp  lives  are  comparable  only 
when  the  lamps  are  operated  at  the  same 
lumens   pi 


and  discharges  under  ordlnu.  ^ „ 

fore  (he  capacity  has  decreased  excessively. 
"--■"■'  *   ■ kinds,   key  and   pull- 


r>   determine    the    number    c 
expected    befor 


operations    that    ,     ...    .... 

they  will  fall.     Life  tests  of 
""esult    In    improvemeni 


LIFETIME.— Trade  name  for  cedar  posts 
manufactured  by  the  Western  Lumber  ft 
Pole  Co.,   Peyton  Bldg..  Spokane,  Wash. 

LIFTING  MAGNETS. —  See  Magnets, 
lifting,  hand  and  portable;  Magnets,  lift- 
ing, crane  or  hoist  type. 

LIFTS,  CAR-PIT,  ARMATURE  AND 
MOTOR.— A  special  type  of  car-pit  Jacks. 
consisting  of  a  simple  portable  machine 
utilising  the  principle  of  the  screw  or  the 


hydraulic  press,  and  designed  to  lift  motors 
or  armatures  to  or  from  car  trucks.     It  Is 
usually  operated  by   man   power. 
Manufacturer!: 
Boston  Armature  Works,   77  Washington 

St..  N..  Boston.  Mass. 
Columbia    Machine    Works    &    Malleable 
Iron  Co.,  Brooklyn.  N.  Y.     "Columbia." 
Duff   Mfg.    Co..    Preble   Ave.    (North  Side 
Station),   Pittsburgh,  Pa. 

LIFTS,    PAPER,    MOTOR-OPERATED 

„„   „_, Anting  news- 

.....    „„n    of 


paper 

lifted  "and  put  in  place  with  the  aid"  of 
a  motor-driven  lift  especially  designed  for 
handling  this  material  In  connection  with 
large  continuous  web  printing  presses.  By 
means  of  the  lift  new  roils  of  paper  are 
quickly    raised    to    the    feeding    end    of    the 


r  Is 


i   up. 


Manufacturer 
Rouse  &  Co., 

LIGHT.— Light    is 


2214   Ward  St., 


1:0.110."  iu  ui  producing  the  sensations  of 
sight  and  color.  This  definition  Is  usually 
extended  to  include  waves  In  the  Infra- 
red and  ultra-violet  parts  of  the  spectrum 
which  are  too  long  or  too  short  to  affect 
the  eye. 

Since  light  passes  through  a  vacuum,  a 
medium  called  ether  Is  assumed  to  exist 
In  space  and  to  pervade  all  matter.  Light 
waves  are  believed  to  be  electromagnetic 
disturbances  propagated  in  the  ether,  dif- 
fering from  electric  and  heat  waves  only 
In  wave  length.  On  passing  through  a 
prism,  the  different  wave  lengths  of  light 
are  separated,  producing  the  colors  of  the 

the  difference  In  the  velocity  of  the  various 
wave  lengths  In  the  medium  of  the  prism. 
In  free  space  all  colors  of  light  travel  with 
the  same  velocity.  188.000  miles,  or  800,000 
kilometers,  per  second. 

The  spectrum  of  a  substance  In  the  gas- 
eous state  consists  of  a  series  of  bright 
lines  with  dark  spaces  between  them,  thus 
Indicating  that  only  certain  wave  lengths 
are  present.  Each  element  produces  char- 
acteristic spectrum  lines  and  may  be  Identi- 
fied by  its  spectrum.  A  number  of  ele- 
ments have  been  discovered  by  observing 
lines  previously  unknown  in  the  si ' 


Light  waves  are  believed  to  be  produced 
by  the  vibratory,  or  the  rotational,  motion 
of  the  electrons  within  the  atom  when  a 
body  Is  heated  to  incandescence,  or  In  the 
case  or  gaseous  substances  by  the  action 
of  the  electric  arc,  or  spark,  or  by  electric 
discharge  through  the  gas  at  low  pressure 
In  a  closed  tube. 

LIGHT  BATH,  E L ECT R I C— In  electro- 
therapeutics, electric  light  baths  are  some- 
times given  to  patients,  whereby  the  body 
m-    nfll-tn    nt    It    an    oiiwmukJ     to     the    rays 

t  lamps.    For  a 

„--tus    and    list    a* 

s  see  Baths,  electric  light. 
—Trade  name  for  light- 


Material  < 

IGHTE.--.    

small  devices  c ,,    „    .. 

a  short  coll  electrically  heated  to  a  glow- 
ing temperature  and  mounted  against  a 
non-inflammable  surface,  such  as  asbestos. 
They  have  come  Into  general  use  on  cigar 
and  tobacco  counters  In  stores,  hotels, 
clubs  and  other  rooms  where  smokers  con- 
gregate. 

Manufacturers: 

CO..  Detroit,  Mich.  "American  Beau- 
ty" electric  automobile  elgar  and  pipe 
lighters,  made  only  for  S-volt  storage 
battery  service,  Spiral  wire  element  is 
used.  Outside  finished  In  polished  nickel, 
handle  Is  of  wood,  ebony  finish.  Com- 
plete with  protector  sleeve  and  5-ft. 
cord  directly  connected  to  lighter  and  - 
either  one  or  two  point  Ed  is  wan 
standard  automobile  attachment  plug. 
—Adv. 

Cowlea  &  Co..  C.  Water  and  Chestnut 
St  a..    New  Haven.    Conn. 

Cuno  Engineering  Corp.,  The.  Merlden, 
Conn.     (For  automobiles.) 

Davenport  Mfg.  Co.,  Davenport,  Iowa. 
"Midland." 

Drake      Mfg.      Co..      Milwaukee.      Wis. 

"D""-"         tzodbyC 
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DURALECTRIC  CORP..  THE.,  Mt.  Ta- 
bor Bide.,  Jamestown,  N.  T.  (.Former- 
ly Clark,  Osgood  &  Allison.  Bern  us 
Point.  N.  Y.)  The  "Duralectric"  cigar 
lighter  Is  made  In  three  types  for  coun- 
ter use.  Type  AC.  for  a-c.  circuits,  lln 
volts,  60  cycles,  continuous  duty;  Type 
Al.  same  voltage  and  cycles,  for  inter- 
mittent duty;  Type  D-C,  for  110  volts, 
d-c.  circuit,  intermittent  duty.  The 
Igniting  element  is  made  of  e-enulnc 
nickel-chromium    alloys 


ic"  Cigar  Lighter 
mica  and  special  asbestos;  body  or 
sheet  steel.  Standard  finish  Is  grained 
mahogany,  nickel  trimmed;  other  " 
Ish  as  and  designs  are  furnished  at 
dered.  Each  lighter  Is  supplied 
cord  and  plug.  The  Duralectric 
sumes  very  little  current  and  Is  dui 
and  attractive.  The  Duralectric 
"Midget"  la  a  small  lighter  of  the  same 


for     use    on     60 -cycle    lighting    cl 
anywhere.      It   consumes    but  20    i 


ntle. 


!    the   a 


I    by  a 


nary   lamp.      (Illustration   above 

a  Type  A-C,   110-volt   40-watt  Duralec- 
tric lighter.)— Adv. 

Electric  Automatic  Cigar  Lighter  Co.. 
666  W.  27th  St..  New  York.  N.  T. 
"Clg-R-Llte."      (For    automobiles.)    ' 

Electric  Heating  &  Mfg.  (M..  WeMlake 
and  Republican  Sts.,  Seattle,  Wash 
•'Apfel's." 

General  Scientific  Equipment  Co..  North 
Philadelphia.   I'a.      "Genco." 

Metal  Specialties  Mfg.  Co..  I1S-51  N. 
...  ._._      encage-.  111.     "Presto." 

.,      no-  congTesB  St..  Hoe- 


Morse.  Frank  W, 
Polac'heck   &   Bro..    Co. 


lukee. 
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fM>iciiiinii  r-iimnc  Co,,  1931  Broadway, 
New  York,  N.  Y.     "Handv."   "aero." 

Taylor  Co.,  H.  D..  101  Oak  St..  Buffalo. 
N.   Y.      "Gehring." 

LIGHTERS,  OAS,  ELECTRIC— A  system 
In  which  each  gas  burner  in  a  chandelier 
or  other  lighting  fixture  or  gas  stove  Is 
equipped  with  a  small  series  spark  gap 
connected  to  a  source  of  relatively  high- 
tension  electricity  which  when  energized 
ignites  the  gaa  previously  turned  on.  An- 
other form,  for  individual  gas  Jets,  con- 
sists   of    a    "mnke-and-break"    spark    gap 

spark    obtained 


Manufactur 

American    Lava   Corp.,    1438   William    St. 

Chattanooga.    Term. 
Art   Craft   Fixture   Co.,    SB    Academy    St.. 


n  Co..  Ltd.,  Hill- 
crest   I'arx,  Toronto.   Ont..   Can. 

Everson  &  Co..  C.  G..  70  W.  Lake  St.. 
Chicago.    III. 

Meyberg  Co.,  Leo  J.,  438  Market  St..  San 
Francisco.   Cal. 

Safety  Gas  Lighter  Corp.,  Roanoke,  Va. 
"Matohless,"    "Electric   Match." 

Wlese  Electrical  Appliance  Co..  Milwau- 
kee wis. 


LIGHTHOUSE  CORP.— 98-100  Bleecker 
St..  New  York.  N.  Y.  Manufacturer"  of 
lighting  fixtures.  President,  1.  Newland: 
vice-president,    Charles   Lewis. 

LIGHTING  APPLIANCE  CO.— 4  White 
St..  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures. 

LIGHTING  DISTRIBUTION  LINES.— See 
Distribution  lines  for  power  and  lighting. 

LIGHTING,  ELECTRIC.  DEVELOP- 
MENT OF.— The  history  of  electric  illu- 
mlnants  began  with  the  experiments  upon 
the  electric  arc  made  by  Sir  Humphrey 
Davy  in  England.  In  1809  he  produced  ah 
arc  of  considerable  magnitude  between 
pencils  of  charcoal  using  as  the  source  of 
■        ery  of  3,000  zinc-copper  cells. 

very  bright  arcs 
wnlcii  ieu  uivciiiurH  tu  see  the  possibilities 
of  the  electric  arc  as  a  lamp.  While  these 
studies  were  being  made  on  the  arc.  other 
Investigators  had  found  that  sending  a 
henvv  current  through  a  wire  would  make 
candescent.     In  1845  a  crude  lncandes 


produced   a  fairly  satisfactory 

arc  lamp  which  lacked  only  a  cheap  and  re- 
liable source   of   current   to   make   it   prac- 

Theae  inventions  turned  the  attention  of 


producing  pow, 


s  other  than  prl- 


...  _.._    Faraday's 

the    generator    principle    a    number    < 
ventora  had  gradually  developed  the 


one  of  the  firs 
mos.     the    All 

Nollet.    i 


e  fair  machines 


of  France. 

Some  seven   yea 

s   later   Gramme    Intro 

permitted    generati 

B   higher    voltages    an 

resulted  In  a  revolu 

ion  In  arc  lighting  sine 

it   could    then    be   a 

source  or  energy. 

this  gave  electric  ligh 

Industry. 

Within    the    ten 

ears   following  the   in 

trod uct Ion   of   this 

Invention    arc    llghtin 

tablished    business. 

Up    to    this    period 

had    been    thought 

necessary    to    opera1 

lilvldU£ 


dyrui 


this  was  quite  expensive,  attempts  weri 
made  to  develop  a  series  system  of  light, 
ing.  In  1876  Jabloelikolr  invented  his  "can- 
dle"— an  arc  lamp  that  could  be  operated 
In  series.  However,  the  short  life  of  the 
L-andle.  about  two  hours,  made  this  system 
Inconvenient  and  expensive.  In  1878  a 
marked  Improvement  was  made  by  the  em- 
ployment of  the  Brush  system.  This  wbb 
quite  complete:  it  Included  the  dynamo, 
current  regulator,  differential  coll  regula- 
tors, und  a  simple  ring  clutch  mechanism. 
Hrush  also  invented  the  use  of  double  sets 
of  carbons  for  all-night  burning  of  street 
lamps.  The  first  arc  lighting  system  Was 
Installed  in  Cleveland  In  1879.  Other  In- 
stallations  followed   immediately  afterward, 


special  lighting  of  li 


;   then 


\   number 
Edl- 


.„     These  lamps,  with  their 

lower  candlepower  and  low  brightness, 
would  be  suitable  for  indoor  lighting.  Edi- 
son, who  saw  the  possl  hill  tics  of  these 
lamps,  had  been  experimenting  in  his 
laboratories  at  Memo  Park.  N.  J.,  with 
various  filament  materials  and  finally  in 
1879  made  a  bamboo- filament  lamp  with  a 
reasonable  life.  To  use  this  lamp  required 
a  generator  of  moderate  voltage  and  a 
suitable  power  distribution  system.  Fur- 
ther experiments  led  to  his  development 
of  the  constant-potential  dynamo,  the  mul- 
tiple two-wire  and  later  the  three-wire 
systems  of  distribution.  These  systems 
were  particularly  adapted  to  the  generation 
of   power  In  some  central   point  to  be  dls- 


York  Cilv  in  September,  USB.  This  w;ls 
followed  bv  Installation  of  another  station 
at  Apple  ton,  Wis.,  one  month  later.  These 
stations,  built  to  serve  localities  of  rather 
limited   area,    employed   direct-current   sys- 

A limit    the    time    they    were    being   built 

velopment     of     alternating-current,     hlgh- 


R.  A.  Norton. 


to  8.000  volts,  distributed  at  that  volt- 
i,  and  stepped  down  to  100  volts  for  the 
sumer.  With  the  many  Improvements 
equipment  this  system  at  first  gradually 
I  later  rapidly  superseded  the  direct- 
rent  systems  except  In  limited  congested 

■   alternating -current  system   made   dls 


trlbutlo! 

cal.       Central    statk.._ 

forced  to  limit  their  ci 


which 


:  to  residence 


did  ii 


.ic  h 


The  numerous  Improvements  in 
Ion  plant  and  line  equipment 
"  velop  the  residence  lighting 


-■ Jp  the  residence  Ugh 

field,  but  one  or  the  chief  factors  Fn  .... 
rapid  developments  In  that  and  other  light- 
ing fields  was  the  rapid  Improvement  In 
Incandescent   lamps. 

The  original  commercial  Incandescent 
lamps  were  carbonised  bamboo- filament 
lamps.  These  lamps,  though  they  were 
Improved  until  they  had  a  filament  life 
of  some  3,000  hours,  vaporised  rapidly 
which  reduced  their  efficiency  considerably, 
due  to  blackening  of  the  inside  of  the 
bulb.  About  1891  a  lamp  using  a  carbon- 
ized cellulose  filament  was  introduced.  This 
lamp  had  a  higher  efficiency,  due  to  de- 
creased vaporization  and  was  much  used 
until     the     advent     (about     1806),     of     the 

stall  zed- filament  lamp  with  a  carbon  (Ua- 


perature    and    efficiency.      About    this    time 

the   first  pf  thej  metal -filament   lamps  was 


for    i 


elng 


efficiency.  The  first  tungsten  lamps 
very  fragile,  but  this  fault  waa  remedied 
In  1911  by  development  of  wire-drawn  fila- 
ments and  this  lamp  with  Its  high  efficiency 
and  more  desirable  color  quality  gave  elec- 
tric lighting  a  great  Impetus  in  every  field 
or  lighting,  particularly  residence  lighting. 
The  tungsten  lamp  has  a.  considerably 
higher    brightness     than     the    old    carbon- 


equipment    which    would    fulfill    1 
lighting  requirements  and  at  the  same  time 
~i  the  excessive  and  glaring  brlght- 


The  r 


using  Indirect  and  semi-Indirect  fixtures. 
These  new  lighting  systems,  though  they 
to  some  extent  found  their  way  Into  the 
home,  were  largely  employed  at  first  In 
offices,  stores  and  public  buildings. 

Lamp  manufacturers  continued  In  their 
efforts  to  produce  a  more  efficient  lamp. 
One  of  the  chief  difficulties  In  Increasing 
the  efficiency  of  the  vacuum  tungsten 
lamps  was  that  at  the  higher  tempera- 
tures necessary  to  Increase  the  efficiency, 
'he  filament  vaporized  too  rapidly.  About 
1913  It  was  found  that  this  could  be  over- 
come by  Introduction  of  an  Inert  gas  In 
the  bulb.  This  was  done  and  the  filament 
concentrated  Into  a  small  space  and  the 
result  was  the  present  gas-filled  tungsten 
lamp.  These  tungsten  lamps  are  today 
the  most  efficient  incandescent  lamps  ever 
produced  and  the  most  prevalent  type  of 
electric  llluminants,  but  other  lamps  de- 
sloped    along    with    or    before 

Aboi. 
form  i-  ..„ 
earth  glower,  was  Introduced.  Its  use 
spread  rapidly  for  a  few  years,  but  by  1911 
it  fell  into  disuse  to  the  greater  advantages 
of  the  wire- drawn  tungsten  lamps.  Among 
the     very      earliest     experimental     electric 

lamps  really  origta^ed'witn"  t  fie  "In  vent  Son 
of  the  Gelssler  tube  In  1854  and  were  the 
subject  of  considerable  experimentation.  It 
Is  of  interest  to  know  that,  though  these 
tubular  lamps  of  the  strictly  gas  type  were 
never  used  to  any  great  extent  for  general 
lighting,  they  have  been  the  means  of  pro- 
ducing the  nearest  approach  to  natural  day- 
light color  value  that  any  electric  lllumln- 
ant  has  attained,  this  being  in  the  Moore 
tube  filled  with  carbon  dioxide  gas. 

The  somewhat  similar  mercury- vapor  or 
mercury-arc  lamps  have  been  developed  to 
commercially    practical    lamps,     known    In 


blueprint 

properties  of  their  light  manes  mem  oe- 
slrable.  These  lamps  are  also  made  with 
ihort  tubes  of  quarts,  operating  at  a  higher 
vapor  pressure  and  temperature  and  giving 
a  whiter  light  than  the  long-tube  lamps. 
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Arc  lighting  had  a  very  Interesting  de- 
velopment through  numerous  stages,  since 
the  first  d-c.  open  carbon  arc  lamps  were 
*  '■■     1  lighting.    The  first  big  "— 


i  the  h 


!  of  a 


Inner  globe  surrounding  th 
Ins  the  amount  of  air  available  for  com- 
bustion of  the  electrodes;  this  lengthened 
their  life  about  ten  times  and  greatly  cut 
down  the  trimming  expense.  such  lamps 
were  also  made  for  use  on  alternating  eur- 
o-tailed "enclosed"  arc  lamps 


9  Int 


such  as  fact 


aid  arable 


■B  and  stores. 


'   the  old   open   i 


calcium   i 


,_,  _■  that 

ne   use  of   cored 
)   steady  the 

to  the  lmpreg 

u-bon  with  the  salts  of 


oalty  to  tbe  arc  stream.  These  lamps  there- 
fore came  to  ba  called  naming  arcs  and 
soon  after  their  Introduction  about  1901 
were  put  Into  extensive  use  for  street  and 
other  outdoor  lighting  where  a  more  power- 
ful source  than  the  open  or  enclosed  carbon 
area  was  desired.  They  were  developed 
for  a-c.  service  also  and  had  quite  a  high 
Initial     efficiency.       They     requli 


used  was  formed  on  the  inside  of  the 
globe.  This  greatly  cut  down  the  actual 
light    output    and    reduced    the      ~ 


developed  In  large  sixes  and  of  very  effi- 
cient types,  both  these  two  lltumlnants  re- 
placed the  carbon  flame  arcs  so  that  these 
are  used  to  only  a  very  limited  extent  at 
the  present  time. 

Soon  after  the  carbon  flaming  arcs  were 
developed,  a  modification  of  them,  variously 
called  the  magnetite,  metallic -name  or 
luminous  arc  were  Introduced  about  130a. 
In  this  the  carbon  electrodes  used  In  the 
older  lamps  are  replaced  by  one  copper  and 
one  composite  electrode  containing  chiefly 
the  Iron  oxide  magnetite  and  salts  of 
titanium  and  other  compounds.  This  lamp 
has  a  considerably  highsr  efficiency  than 
the  old  carbon  electrode  arcs,  but  must  be 
operated  on  direct  current.  It  Is  still  widely 
used  for  street  lighting  and  Is  the  only  arc 
lamp   now  In  uee  for  this  service. 

For      large     searchlights,     motion -picture 

frojectlon  In  large  theaters,  stage  spot- 
Ights.  and  for  photoengraving,  blueprint- 
ing and  certain  other  photographic  w<  "' 
carbon   arc  lamps  are  Still  used. 

The  high  efficiency  of  the  vacuum  tung- 
sten latno'led  to  the  rapid  spread  of  resi- 
dence lighting  and  In  the  same  manner  the 
Introduction  of  the  more  efficient  gas-filled 
tungsten  lamp  had  Its  effect  upon  the  In- 
dustrial and  other  lighting  fields.  Prevk 
to  the  advent  of  these  Tamps  lighting 
shops  and  factories  had  been  largely  con 
fined  to  low-Intensity  lighting  of  stairway 
and  aisles  and  some  drop-cord  lighting  ove 
machines  In  the  darker  shops.  About  191' 
central- station  men  began  to  realise  thi 
possibilities  of  a  day  lighting  load  In  In- 
dustrial plants  and  factories  In  general.  As 
a   consequence    some    experimentation    won 

done  and  numerous  tests  were  made  i 

Ing  these  lamps  for  such  a  purpose.    These 


stat  lor 
The    effl 


uch    ir 


tests    demonstrated    a    fact    of    t 
portance   both   to  the  centn 
their  Industrial  customers. 

of  a  shop   could  be   so  muc - 

what  was  then  considered  a  very  high  ii. 
tenuity  of  Illumination  that  the  money 
caved  In  reduced  cost  of  shop  production 
much    more   than   paid    for   the   Increased 


let  hods. 


fundamental  principle  Is 

■      ~     lighting     over     tne     entire 
impioylng   high-powered 


high -Intensity     ligntlng 
working   area  by  emplc 

lamps  placed  at  regular  -    

shop.  Instead  of  the  scattered  drop  cords 
Placed  at  whatever  point  was  thought  to  be 
convenient  To  this  method  of  illumination 
the  gas -filled  lamp  with  Its  high  candle- 
power  and  high  efficiency  was  pecullarlv 
adapted.  However,  due  to  Its  concentrated 
filament  Its  glare  was  Injurious  to  the  eye. 
This  difficulty  was  overcome  by  utllliing 
reflecting  equipment  (and  In  some  cases 
also  diffusa™),  which  effectually  cut  off 
direct  view  of  tbe  filament  from  all  or- 
dinary angles. 

Along  with  the  Introduction  of  the  gas- 
flUnd  lamp  in  the  Industrial  Held  came  some 
modifications  In  commercial  Indirect  and 
semi -Indirect    lighting-      Theretofore    this 


type    of    equipment     had     utilised     several 
vacuum  lamps  In  each  unit.     It  was  readily 

employ  one  larger  gas-filled  lamp  to  replace 

gas- filled    lamp    here    again    presented    the 
difficulty  of  high  brightness,  this  tli 


B-filled   lamps  for 


the  Indirect 


lighting  men  to  the  subject  of  .... 
brightness  and  its  injurious  effect  upon  the 
eyes.  As  a  result  many  developments  In 
all  fields  of  electric  lighting  have  been  in 
accessories  designed  with  a  view  to  re- 
ducing direct  and  reflected  glare.  This  sub- 
ject also  had  Its  Influence  upon  electric 
lighting  in  residences.  Much  of  the  re- 
cent development  In  this  Held  has  had  to 
do  with  the  reduction  In  glare  In  lighting 
fixtures  and  In  the  design  of  the  newer 
fix  tu  res.  particularly  the  semi -Indirect  and 
Indirect  fixtures,  this  Influence  can  plainly 
be  seen. 

Tbe  growth  of  electric  lighting  since  its 
Inception  a  little  over  40  years  ago  has 
t)<-en  phenomenal.  At  the  present  time  some 
33.ooo.000  people  are  living  In  electrically 
lighted  homes  In  the  United  States  alone. 
Figures  on  the  number  of  lighting  custom- 
ers previous  to  13 16  are  unfortunately  not 
available.  In  1916  there  were  1.436.000  resi- 
dence customers.  In  1B20  their  number  had 
almost  doubled,  being  6,617,600.  The  growth 
In  commercial  lighting  has  been  marked, 
though  not  so  striking  as  that  of  the  resl- 
■  i   the 


The  Bureau  of  the  Census  report  pub 
Hshed  during  the  past  year  showed  that  for 
1917  there  were  consumed  for  light  6.112.- 
412.243  kilo  watt  -houra  of  energy,  or  89%  of 
the  total  output  of  electrical  energy  In  the 
'""■"--  "Is    estimated    that    In 


Idea  of  the  extent  of  eleetric  "lighting 
also    be    gained    from    the    figures    on    me 
lamps    sold    In    the    United    States    during 
1910.     Careful  estimates  place  this  figure  at 
230.000.000      f  excluding     miniature     lamps), 


...  Lighting.  Industrial,  survey  of:  Light- 
ing, residence,  survey  of;  Lighting,  store. 
survey  of;  Street  lighting,  development  and 

LIGHTING.  ELECTRIC,  METHODS  OF. 
Lighting  is  the  distribution  of  light,  Inter - 

Lighting  and  Illumination  are  terms  which 
are  now  used  to  apply  to  the  utilisation  of 
light  after  It  Is  produced,  rather  than  to 
the  production  of  the  electrical  energy 
which  Is  converted  Into  light,  a  former  use 
of  the  term.  Electric  lighting  Is  usually 
divided  into  the  two  great  subdivisions, 
Interior  and   exterior   lighting. 

Interior  Lighting.  Interior  lighting  is 
commonly- divided  Into  two  general  classes, 
direct  and  Indirect.  Indirect  Is  also  some- 
times called  diffused  lighting.  The  !erxn 
direct  lighting  fs  usually  applied  to  all 
kinds  of  lighting  where  a  considerable  purl 
of  the  light  Is  received  on  a  working  plan"., 
direct  from  the  light  source,  ot  fram  lis 
enclosing  globe,  even  though  a  part  of  toe 
light  may  be  received  Indirectly  tar  reflec- 
tion from  the  ceiling,  walls  and  floor  of  the 
"ndirect  lighting  Is  lighting  in  wliL.-h 


orldnf 


or  Its  surrounding  globe,  hut  all  Is  received 
by  reflection.  Since  the  celling,  which  Is 
usually  the  Indirect  source  of  llcht  with 
indirect  lighting,  is  a  diffuse  reflector,  In- 
-'---•  lighting  Is  also  diffuse  lighting.     Day- 


Is  that  of  local  and  general.      

era]  lighting  applies  to  .the  lighting  of  the 
whole  room.  Local  or  localized  lighting  la 
with  a  shaded  lamp,  such  as  a  table  or 
desk  lamp.  In  which  the  light  source  Is 
close  to  the  work.  The  general  tendency 
of  lighting  practice,  with  Improved  lamps 
and  methods,  has  been  toward  general 
lighting  for  offices,  factories  and  places  of 
business.  This  Is  because  localised  lighting 
is  no   longer  ss   necessary  as   formerly  for 

has  been  found  that  localized  lighting,  ex- 
cept for  certain  specific  operations,  does 
not  permit  as  rapid  work  and  la  less  cheer- 
ful and  not  as  stimulating  to  the  best  and 
moat  rapid  work  as  general  lighting. 

Seml-lndlrect  lighting  is  a  term  applied 
to  lighting  In  which  the  source  of  light 
has  a  bowl  or  rejector  of  translucent  glass 


hung  underneath  so  as  to  throw  a  consider- 
able portion  of  the  light  to  the  celling. 
The  bowl,  which  Is  usually  of  some  kind  of 
opal,  allows  some  light  to  pass  directly 
through  (however,  with  considerable  diffu- 
sion), so  that  the  effect  from  the  bowl  is 
like  that  of  direct  lighting.  Semi-indirect 
lighting  is  applied  to  a  great  variety  of 
effects,  but  Illuminating  experts  (knowing 
the  bad  effects  upon  the  eyes  of  allowing 
too  much  light  to  come  directly  through  the 

l ,  10  aa  to  produce  a  BrBBt  brightness  of 

look    with    most    favor    upon    seml- 

rts  of  considerable  density, 
a  minimum   of  glare   and  re- 

!    the   light   to  the   ceiling   for 


bowl..    __ 
Indirect 


....    1  method.     At  the  s 

wis  of  thinner  material  are  cheaper 
e  easily  sold  to  certain  purchasers. 


time. 

who  like"  the"  _..«, 

do  not  realise  the  bad  effect  on  the  eyas. 
The  best  illuminating  practice  now  calls 
for  concealing  the  light  sources  altogether. 
bb  In  Indirect  ilgntiiur,  or  cutting  down  the 
brightness  of  the  visible  sources  to  a  low 
point  wherever  possible  in  the  lighting  of 
rooms  where  the  lamps  are  within  the  field 
This  applies  especially  to  large 


offices 


mdltor 


obliged  to  sit  for  long  periods  In  the  same 
position.  Bright  light  sources  constantly 
within  the  Held  of  view  have  been  found  to 
cause  a  marked  eye  fatigue  during  periods 
of  work,  a's  compared  to  diffused  lighting 
in  which  the  light  sources  were  not  visible. 


It  Is  still  considered  good  practice  ti 
localized  lighting  at  points  where  espe 
strong  Illumination  Is  neede  *    ' 


e  thoroughly  shaded 


■   polish 


with  r, 


netal. 


which  work  Is  being  done,  should  be  such 
as  to  avoid  the  glare  from  these  surfaces 
as  much  as  possible. 

Exterior    Lighting.      Exterior    lighting    Is 
limited^  very  Wgely    to    street    lighting   at 


This  ? 


Practice  therefore  went 
back  to  former  gas- light  Ing  practice  of 
scattering  units  along  the  streets.  How- 
ever, as  the  electric  arc  lamps  available 
for  street  lighting  In  the  early  days  were 
large  units.  It  was  customary  to  use  them 
at  rather  Infrequent  Intervals,  with  very 
poorly  lighted  spaces  between.  Later  the 
reduction  In  coat  of  electrical  energy  made 
It  possible  to  put  lamps  at  more  frequent 
Intervals,  and  also  the  perfection  of  the 
tungsten  lamp  for  street  lighting  made  It 
possible  to  produce  light  economically  from 
smaller  _candlepowe_r  _  of     lamp     than 


eriy. 


e  lamp  at  each  stre 


at   rre,__ ... 

100  lineal  feet,  on  ornamental  posts  are 
commonly  used. 

The  lighting  of  shop,  factory  and  rail- 
road yards  Is  carried  out  In  general  much 
like  street  lighting,  except  that  which  I- 
done  by  flood  lighting.  Flood  lighting  Is 
a  form  of  exterior  lighting  In  which  the 
aim  Is  to  light  fairly  large  areas  from 
central  points  by  means  of  projecting 
lamps,  with  parabolic  or  nearly  parabolic 
reflectors.  Flood  lighting  Is  also  used  for 
making  monuments,  buildings  or  advertis- 
ing signs  visible  by  night  as  well  as  by  day. 

Exterior  lighting  of  expositions  and 
other  buildings  by  outlining  (he  architec- 
tural features  with  small  lamps  has  been 
practiced  extensively  In  the  past  with  some 
beautiful  results.  Recently,  however,  flood 
lighting  has  been  more  popular  for  such 
purposes.  The  Panama -Pacific  Exposition 
at  San  Francisco  In  1916  was  the  moat  not- 
able example  of  exposition  lighting  yet 
achieved.  It  was  lighted  almost  exclusively 
with  flood  lighting  of  various  types,  the 
light  sources  being  entirely  concealed. 

LIGHTING  FIXTURES.— See  Fixtures. 
lighting    (thirteen    types). 

LIGHTING.  INDUSTRIAL.  SURVEY  OF 
EXISTING  CONDITIONS  AND  TENDEN- 
CIES IN.— There  are.  In  the  United  States, 
about  140,000  mills  and  factories,  employing 
at  least  12.SOO.000  workers.  This  IB  the 
Greatest  of  all  lighting  fields,  representing 
43%  of  the  total  demand  for  all  lighting 
equipment,  yet  only  one  factory  In  every 
four  Is  reasonably  well  lighted. 

A  recently  conducted  extended  survey  of 
Industrial     lighting     In     nearly    GOO     plants 


showed  that  78%  of  all  lighting  equipment 


fglc 
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used  In  Industrial  plants  Is  purchased  from 
the  electrical  contractor,  retailer  or  Jobber, 
and  manufacturers  regularly  consult  these 

when  any  lighting  changes  are  contem- 
plated.     Incandescent  lamps  are  In   use   In 

4.3%,  and  are  lamps  in  3.4%  of  plants.  Of 
the  factories  employing  Incandescent  lamps, 
vacuum  lamps  are  In  use  In  93%  of  the 
plants,  gas-filled  tamps  In  71%  and  daylight 
lamps  In  but  9%.      Sizes  of  lamps  In  most 


factories  purchase  lighting  energy  from 
central  stations,  at  an  average  cost  dur- 
ing summer  months  of  $213  per  month,  and 
during    winter    months    nearly    triple    this 

Approximately  one-fourth  of  all  factory 
production  Is  accomplished  under  artificial 
Illumination,  which,  together  with  the  fact 
that  Improved  Illumination  has  been  found, 

ductlon  by  16%.'  serves  "to  Indicate  the  Im- 
portance to  the  manufacturing  Industry  of 
good  artificial  lighting.  Adequate  Illumina- 
tion further  tends  to  reduce  the  average 
industrial   accident  hazard  about   20%. 

The  fundamental  requirements  o(  a  good 
Installation  are:  II)  Sufficient  light  on  all 
working  areas;  (2)  moderate  light  on  ad- 
leeent  areas  and  walls;  (3)  freedom  from 
-      ■■  "      ■■     Monable 

rejiaoie,  easy  to  maintain  ana  reasonable 
In  operating  cost. 

Adequate  lighting  equipment  may  be  In- 
stalled, operated  and  maintained  at  a  cost 
of  from  0.15%  to  5%  of  the  pay  roll,  the 
exact  figure  depending  upofi  the  nature  of 
the  Industry.  These  figures  include  a  de- 
predation allowance  which  charges  off  the 
cost  of  equipment  and  Installation  within 
five  years,  as  past  experience  has  shown 
that  the  majority  of  Industrial  lighting 
equipment    becomes    obsolete    over    a    flve- 


Jn    i 


erlod. 


present  practice  to  plan  wherever  possible 

flclent  Intensity  for  every  operation  within 
a  room  or  factory  bay.  Dome  type  metal 
reflectors  or  semi -enclosing  glassware,  to- 
gether with  gas-filled  lamps  are  regularly 
used  and  the  lighting  units  are  mounted 
as  high  as  practicable  and  spaced  to  pro- 
vide even  Illumination  over  the  floor  area 
or  working  plane.  Usually  not  more  than 
four  units  are  placed  on  one  circuit  Lo- 
calized lighting  or  drop  cords  are  provided 
only  where  It  is  not  possible  to  meet  all 
lighting  requirements  with  the  general 
overhead  system. 

The  proper  Intensity  of  illumination  to 
provide  Is  dependent  chiefly  upon  the  na- 
ture of  the  industry  and  may  be  found 
from  standard  lighting  codes,  which  Bee. 
Present  standards  are  from  1  to  12  foot- 
candles    for    Interior   working  areas. 

For  the  Illumination  of  outdoor  storage 
spaces  or  for  protective  illumination, 
weatherproof  metal  dome  or  angle  units 
on  high  mountings,  or  floodlight  projector 
units,  are  now  commonly  used. 

The  tendency  in  factory  lighting  is 
towards  considerably  higher  illumination 
intensities  than  are  at  present  in  general 
use.  A  number  of  practical  Installations 
of  overhead  lighting  have  been  made  with 

foot-candles  and  It  has  been  demonstrated 
that  present  lighting  equipment  permits  of 
Intensities  as  high  as  60  foot-candles  with- 
out unpleasant  glare.  There  Is  a  growing 
tendency  towards  standardisation  both  of 
Industrial  lighting  equipment  and  In  meth- 

ntually  become  the 
.      _ ._    periodically    the    11- 

lumlnatluti  Intensities  obtained  from  factory 
lighting    Installatolns    SO    that_defects   may 


1  ii  in  I  iin  ti  on   as  a  ,. 

ductlon,  decreasing  spoilage  and  prevent- 
ing accidents,  it  is  found  that  they  be- 
come more  willing  to  make  the  increased 
Investment  in  lighting  equipment  and  In- 
stallation required  for  high  illumination 
Intensities. 

LIGHTING  OUTFITS.  AUTOMOBILE 
AND  MOTOR  BOAT.— These  outfits  include 
a  battery,  usually  of  three  storage  cells, 
and  a  set  of  tamps  suitable  for  the  head- 
lights, side  and  tall  lights  and  dash  In- 
strument lights  used  on  — * '  "—      -"---■ 


.    indue 


the 


iwltclifta 


_  _.-  other  control  mechanisms  some- 
times used  In  these  lighting  sets.  For 
motorboats  they  may   include   some   cabin 


_____  lighting  outfits  do  not  Include  such 
types  as  combine  lighting  and  starting 
equipment.      Such   syi —    .........    ....... 


C    Electrical    Mfg.    Co      The. 


...  _.  Bldg.,  Dayton,  Ohio.     -Dayton." 
Campbell    Co..    A.    H.,    181    Prescott    St., 

East   Boston,    Mass.      "Cello." 
Comet    Electric    Co.,    The,    1237-1241    St. 

Paul    St.,    Indianapolis,    Ind.      "Comet." 
Duplex  Storage  Battery  Co.,  Beaver  Dam. 

Wis. 
Fisher   Electrical  Works,    1014  Lynn   St., 

Detroit,   Mich. 
Goldberg    Ozone    Machine    Co..    800    Fort 

Wayne  Ave.,   Indianapolis,  Ind. 
Kent    Mfg.    Co.,    Atwater.     4987    Btenton 

Ave.,      TPhiladelphia,       Pa.         "Atwater 

Kent" 
K-W  Ignition   Co.,   The,   E.   30th   St.   and 

Chester  Ave.,  Cleveland,  Ohio.     "K-W." 
Llbertv  Electric  Corp..  Port  Chester,  N.  T. 
MacRae.  Hector  C,  314  St.  Paul  St.,  Bal- 
timore.  Md.      "Champion." 
Manhattan  Electrical  Supply  Co.,  Inc..  17 

Park  PI.,  New  York.  N.  Y. 
Matthews    Co..    The,    Port   Clinton,    Ohio. 

"Ker-O-EI." 
Matthews     Engineering     Co.,      Sandusky, 


.,  The.  241  Water  St.,  New  York, 

RADIANT   MFO.    CO.,   Water  and   Perry 
Sts..    Sandusky.   Ohio.      "Radiant." 

A    Computing   Machine      ~ 


"(Ihm 


Ave., 


Dayton,     Ohio. 


U.   S,  Light  ft  Heat  Corp..  Niagara  Falls, 

N.  Y.     "USL." 

WESTINGHOUSE    ELECTRIC    ft    MFO. 

CO..  East  Pittsburgh.  Pa.     (See  display 

pages    1395-1402.) 

LIGHTING    OUTFITS.    PORTABLE, 

CONSTRUCTION      AND      EMERGENCY.— 

Portable   lighting   outfits   generally   consist 

of  a  small  battery  of  storage  cells  capable 

of  supplying  ' 


_.„■,    They  are  mounted  on  a  t 

or  skids  or.  when  small  enough.  In  a  oa 
Ing  case  with  handles.  Some  of  their 
are:     Lighting   for   underground   const 

Hon  or  other  night  work,   and   ~ 

lighting  of  exits  In  theaters  «r  similar 
buildings.  For  emergency  work  In  fac- 
tories, theaters,  etc.,  small  portable  light 
and  power  plants  are  sometimes  installed: 
(see  Plants,   portable.  lighting  and  power). 

Manufacturers: 

AIlls- Chalmers  Mfg.  Co..  Milwaukee.  Wis. 

AUTOMATIC     ELECTRICAL     DEVICES 
CO..     .20-122    W.     3rd     St..     Cincinnati, 


Caldwell  ft  Co..  Inc.,  Edward  F..  SB-40 
W.    lEth   St.,   New  York,   N.   Y. 

Canadian  Duplexallte  Co..  Ltd.,  746  St. 
Catherine  St..  W-.  Montreal,  Que..  Can. 
"Duplexallte." 

Canadian  Fairbanks- Morse  Co..  The,  84- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  and  Meyler  Sts..  Hamilton.  Ont, 
Can.     "Westlnghouse." 

Comet  Electric  Co..  The.  1237-1241  St. 
Paul   St..  Indianapolis.  Ind.     "Comet." 

Cushman  Motor  Works.  932  N.  21st  St.. 
Lincoln.  Neb. 

Duplex  Storage  Battery  Co..  Beaver  Dam, 


page  1272-1273.. 

Fairbanks.   Morse  ft   Co..   900  S.  Wabash 
Ave..    Chicago,   III. 


Congress  St..  Bos- 


.    Chicago.    111. 


Standard   Electrb 


WESTTNQHOUI 


1    ELECTRIC    ft    MFO. 


adv..  paces  1195-1 


LIGHTING  PLANTS,  PORTABLE.— See 
Plants,   portable,  lighting  and  power. 

LIGHTING  REFLECTORS.— Sea  Reflec- 
tors  (eighteen  types). 

LIGHTING,  RESIDENCE.  SURVEY  OF 
EXISTING  CONDITIONS  AND  TENDEN- 
CIES IN.— Approximately  9.000.000  of  the 
24.000.000  homes  In  the  United  States  are 
electrically  lighted,  representing  a  total 
power  consumption  of  about  2,500,000.000 
kw-hrs.  While  16,000,000  homes  are  still 
unwlred,  a  third  of  this  number  Is  within 
territory  served  by  central  stations  and 
these  homes,  therefore,  may  be  classed  as 
prospective  users  of  electric  service.  In  this 
territory    98%    of    newly    built    hous        - 


electrically  equipped.  Of  the  6,000,000  farm 
residences,  more  than  200,000  are  now  pro- 
„_died».wllh_f?,m-t,r/  _ht"?_e    "BhMiS    Plants 


prospect  I  vi 


latnder 


In  1906  electricity  had  quite  extensively 
...placed  gas  for  Illumination  purposes  and 
the    average    city    family   then    paid    120    a 

^ir    for    light.      Today    the    corresponding 
hting  cost  is  814  a  year,  yet  the  amount 
of  Illumination  used  by  the  average  family 


^than  doubled.     The  reduc- 
energy.    and 


has  been  r      _       _     _ 
tion  In  cost  is  due  both  t 

pense   of  producing   elect .. 

to  the  greatly  increased  ™._.™..,  „, 
modern  Incandescent  lamps. 
,  ™r*Js!!nt  Burvey  of  lighting  conditions  In 
1,600  Chicago  homes  Is  indicative  of  the 
general  conditions  in  the  large  cities 
throughout  the  country.  The  outstanding 
results  of  the  investigation  as  summarised 
are:  80%  of  homes  In  large  cities  are 
apartments;  97%  of  fixtures  are  of  the 
direct  type;  2.8%  or  fixtures  are  semi-In- 
direct; 66%  of  fixtures  are  equipped  with 
glassware  most  of  which  Is  clear  glass: 
81%  of  fixtures  have  no  shades;  S0%  or 
homes  are  or  middle  class,  In  which  homes 
there  is  but  one  baseboard  outlet  to  every 
17  rooms;  convenient  control,  utilisation 
or  color,  supplementary  use  or  pleasing 
transparencies  on  such  units  as  electric 
candles,  night  lamps,  bedside  lamps,  etc , 
are  all  rare;  lack  or  portable  lighting  equip- 
ment, other  than  floor  and  table  lamps. 
makes  it  difficult  for  people  o/  the  renting 
class  to  provide  for  pleasing  and  adequato 
illumination  where  such  provision  has  not 
been  made  by  the  landlord. 

A  survey  In  Cleveland  indicated  an  aver- 
age or  20  lighting  sockets  per  home,  of 
which  less  than  one  socket  per  home  was 
without  a  lamp.  There  were  no  empty 
sockets  In  72%  or  homes,  while  42%  of 
homes  kept  extra  lamps  on  hand. 

For  the  lighting  of  living  rooms,  table 
lamps,  floor  lamps  and  other  portable  lamps 
are  popular.  Their  use  does  much  to  bet- 
ter the  standard  of  home  illumination  and 
Is  the  foremost  step  in  adding  the  element 
or  pleasing  decorative  and  color  quality  to 
home  lighting.  At  present  the  central  fix- 
ture is  used  almost  universally  in  living 
rooms  and  will  doubtless  continue  in  favor. 

The  essential  lighting  need  for  the  dining 
room  is  strong  illumination  on  the  table. 
For  this  reason  It  Is  probable  that  some 
modification  of  the  once  popular  dining- 
room  dome  will  again  find  favor.  At  pres- 
ent shower  and  candelabra  fixtures  are 
verv  largely  used. 

Kitchen  lighting  Is  commonly  accom- 
plished by  a  single  lamp  with  or  without 
a  reflector.  If  but  one  outlet  Is  provided, 
the  lamp  should  be  mounted  as  high  as 
possible  and  provided  with  a  good  reflector. 

Bedrooms  are  usually  lighted  from  a  sin- 
gle rentral  outlet,  but  the  use  or  auxiliary 
lighting  equipment,  such  as  wall  brackets, 
dresser  or  stand  lamps,  is  advisable  as 
this  equipment  adds  greatly  to  the  decora- 
tive effect  and  permits  of  convenient  var- 
ietv  in   the  amount   of  Illumination. 

The  primary  considerations  In  proporlv 
lighting  a  home  may  be  summarized  In 
Table  I. 

TABLE  I. 
Utilitarian  Decorative 

Ample    light  Pleasing  and  taste- 

Absence  or  glare  ful  appearance  of 

Proper  distribution  lighting    units. 

Convenience  of  con-  either    lighted    or 

trol  u  n  lighted. 

Reasonable  cost  Appropriate  color 

Variety 

The  proper  amount  of  light  for  each 
room  In  the  home  may  not  be  rigidly  ap- 
plied from  any  table  of  figures,  aa  Inten- 
sity or  Illumination  for  the  home  Is  largely 
a   matter  of  Individual   preference. 

Table  II  is,  therefore,  merely  indicative 
of  the  approximate  total  wattage  of  tung- 
sten lamp  capacity  which  may  be  normally 
employed  to  good  advantage  in  each  room 
In   the  home.     The  total  wattage  for  any 
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room  may  lie  divided  between  central  fix- 
ture, portable  lamps,  or  in  other  ways.  Ir 
ceilings,  walls  or  decora  11  on  a  are  dark- 
colored,  more  lamp  capacity  la  advisable 
than  Is  here  Indicated. 

TABLE  II. 
•  Small  Average  Large 

Room     Room      Room 

Living    room 100  160  260 

Dining    room 75  100  1(0 

Kitchen    60  76  126 

Pantry    25  25  50 

Reception    hail 10  26  50 

Bathroom    25  60  76 

Bedroom    50  76  100 

Attic  or  basement-....     25  B0  75 

Porches    10  25  50 

Music  room 100  125  175 

Nursery   50  75  100 

Sewing  room 50  75  100 

Library    75  125  200 

Daylight  tungsten  lamps  and  white  bulb 
tungsten  (White  Mazda)  lamps  are  suited 
to  many  home  uses.  Lighting-  fixtures  also 
are  now  on  the  market  which  permit  the 
satisfactory  use  of  gas-filled  tungsten  lamps 
In   the  home. 

For  the  principal  rooms  of  the  home  the 
decorative  element  In  lighting  Is  no  leas 
Important  than  the  purely  utilitarian  ele- 
ment. Lighting  equipment  which  Is  beauti- 
ful, efficient  and  easily  removable  from 
one  residence  to  another  Is  bound  to  be 
the  outcome  of  the  popular  need  among 
tenants.  Commercial  progress  is  already 
being  made  In  these  directions  through  the 
marketing  of  removable  shades,  adapters, 
converters  and  fixtures  that  may  be  easily 


r  disc 


ftcted, 


LIGHTING  SCHEDULES.— See  Schedules 
for  street  lighting. 

LIGHTING  SPECIALTIES,  DECORA. 
TIVE  AND  MISCELLANEOUS. —  Special 
lighting  effects  are  often  produced  (or 
decorative  purposes,  such  as  small  statues 
having     candelabra     or     miniature     lamps 


ber 


There  a 

>f  these  special  and  n 
,    the   latter   type    gen 


acellaneous  de- 
ally  conalsting 
vith   a   special 


small    flashlight    battery    and    Incandest 

lamp.      Many    other    specialties    are    also 
manufactured    to    give    similar    effects    on 
other  articles. 
Manufacturer*: 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle  Aver.  Brooklyn.   N.   Y. 
Bayley  &  Sons,  Inc..  105  Vanderveer  St., 

Brooklyn.   N.  T. 
BENJAMIN  ELECTRIC  MFG.   CO.,   Chi- 
cago, New  York,  San  Francisco.  Toron- 
to.     Benjamin    engineers    are    foremost 
I    the    production    of    sped: 

establishments. 
etc.     Write  for  details.— Adv. 

Campbell  Co..  A.  S..  lfil  Prescott  St., 
East  Boston.  Mass.      "Cello." 

Caldwell  &  Co.,  Inc..  Edward  F.,  38-40 
W.  15th  St..  New  York.  N.  Y. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto.   Ont.,   Can. 

Champion  Brass  Works.  Coldwater.  Mich 

Chemelectric  Co.,  The.  4227  Kenmore 
Ave..  Chicago,  HI.  f  Exclusive  dis- 
tributor, G.  &  W.  Electric  Specialty  Co., 
7440  S.  Chicago  Ave..  Chicago.  111.) 

Chicago  Reedware  Mfg.  Co.,  780-82  Mil- 
waukee Ave.,   Chicago.   111.      "Chicago." 

Duplex  Lighting  Works  of  General  Elec- 
tric Co..  0  W.  48th  St.  New  York,  N.  Y. 
"Duplexallte." 

Frlnk.  Inc.,  I.  P.,   239-4!  10th  Ave..  New 


York.  N.  Y. 
GENERAL     ELECTRIC     CO.,      Schent 
tady.    N.    Y.      "--     -' 


„._,,,  ...  ..  Arbolux."  a  set  with 
miniature  lamps  wired  in  multiple. 
which  makes  each  lamp  Independent 
of  every  other,  designed  primarily  for 
Christmas  tree  lighting.  Its  other  uses 
are  to  decorate  and  give  soft  illumi- 
nation In  pergolas,  to  take  the  place 
of  Japanese  lanterns  among  trees  and 
shrubberies  at  lawn  fetes,  or  In  sum- 
mer house,  pavilion,  pagoda,  band 
stand,  ball  room  or  club  room.  The 
proper  degree  of  softness  for  such  pur- 
eadily  fc     -'-         -  - 


Herwlg  Art  Shade  &  Lamp  Co..   2140  N. 


LOCALIZED  LIGHTING   CORP.,   540  W. 
58th  St.,  New^York,  N.  Y.     (See  display 


dlan  St.,    Indianapolis,   Ind. 


LUMINOUS  UNIT  CO.  DIV..  ST.  LOUIS 
BRASS  MFG.  CO.,  St.  Louis,  Mo. 
Brascolltes  with  special  bowls  contain- 
ing emblematic  insignia,  or  trade 
marks  are  furnished  by  this  company. 
National  trade  marks  or  emblems  can 
be  furnished  from  stock  but  others  can 
be  supplied  If  desired.     (Emblems  are 


n  d     300- watt     mogul 
■-"■   ■--    indllH-in. 
-**    mogul 


The  Sraacollts,  Type  SF 
reproduced    In    full   colors.)      Brascollte 
unit  type  SP  Is  Illustrated.      It  can   be 
furnished    In    thri 
medium    socket 

socket  with  19-in. 

bowls,     and     for     400— 600- 
socket  with  23-ln.  reflectors  and  16-.... 
bowls.       For     other     Luminous     Unit 
products  see  display  adv.  pages  1270-7. 

Macbeth-Evans  Glass  Co..  Chamber  of 
Commerce    Bldg.,    Pittsburgh.    Pa. 

NATIONAL  X-RAY  REFLECTOR  CO 
?.15  „W'  „Ja;£kB°n  Biv0-.  Chicago,  111. 
X-Ray."    (See  display  adv.,  page  1405.) 

Newmar^Mfg     Co..    717-21   Sycamore   St.. 

Parker    C.  W..  Leavenworth.  Kans. 


raa^ECTOR    &    ILLUMINATING    CO.. 
D?iS,W^Wa8hIn8ton  st-  chlW  IH- 
Riddle   Co.,    The    Edward    N,    27    Broad- 
way,  Toledo.  Ohio. 
SAMPSON  AXCESS   SYSTEM,   INC.,   424 

Union    St.,    Lynn,    Mass.      "Axeess  " 
Schweitzer  &  Hera.,  231  N  Wells  St.,  Chi- 
cago,   III. 
STANDARD    ELECTRIC    &    MFQ      CO 
™    '"'     '"'-      "".,    Cedar   Rapids,    Iowa. 


.  Ne- 


Unlver  _     _ 
•      240    W.     60  th    L 
"Kllegl." 

Viking  Sign  Co., 


Woodland   Rd ,,„„ 

WHEELER  REFLECTOR  CO..   158  Pearl 

St.,   Boston.   Mass. 
WSf  v  Davla'  71_T3  sPrln*  St..  New  York, 


T™Sw'  York    INrlY  W"    2U    B'    mh   St" 
LIGHTING.    STORE.    SURVEY    OF    EX. 

ISTING  CONDITIONS  AND  TENDENCIES 
IN— There  are  upward  of  1,600,000  stores 
In  the  United  States.  In  these  the  In- 
candescent electric  lamp  predominates  as 
a  source  of  artificial  Illumination.  It  is 
estimated  that  of  the  total  domestic  pro- 
duction of  these  lamps,  outside  of  minia- 
ture types.  20%  go  into  commercial  service 
as  compared  with  43%  Into  industrial  and 
25%  into  residential  service.  Illumination, 
In  general,  is  better  and  of  higher  Intensity 
than  In   industrial   plants,   but  it 


Kind  of  Store 

Show  window. 


Miner  clothing,  dry 
goods,  haber- 
dashery, milli- 
nery, Jewelry,  etc 


departmerL 

Philadelphia 

that   present   lighting   intensities  are 


slderably  below  those  recommended  by  the 

Illuminating  Engineering  Society. 

A  survey  of  the  lighting  in  six  depart- 
ment stores  In  Cleveland.  In  which  foot- 
candle  readings  were  taken  In  different  sec- 
tions  throughout    the   stores,    shows   sorae- 

"   *    higher   intensities   t' —    ' ' 


in  the  fore 
II. 


e  Tab! 


Foot- Can  dies 


silks,   stationery,   suits,   um- 

;ostumes,  men's  furnishings', 
handkerchiefs,  men'*  hats, 
laces,  leather  goods,  notions, 
pictures,  shoes,   toys,  trunks. 


broideries,  furs,  glassware, 
gloves.  Jewelry,  linens,  pat- 
terns, ribbons,  shirts,  silver- 
ware,  sporting  goods,   toilet 


The  past  decade  has  Been  marked  de- 
velopments In  the  incandescent  lamp; 
larger  sizes  have  become  available  which 
have  largely  replaced  lower  wattage  lamps 


of  those  types  of  fixture  units  that  Insure 
the  required  diffusion  and  a  minimum  of 
glare.  Hence  the  tendency  Is  away  from 
[i  pen  reflectors  with  clear  lamps  and 
toward  totally  enclosing,  semi -en  closing, 
indirect  and   seml-lndlreCt  units. 

Special  Tungsten  filament  lamps  produc- 
ing a  light  of  afternoon  sunlight  quality 
are  finding  conaiderable  application  In 
stores.  These  so-called  daylight  lamps 
are  not  designed  for  color-matching  pur- 
poses. Though  frequently  employed  for 
general  Illumination,  they  will  never  sup- 
plant the  regular  clear  bulb  lamp  with  its 
warmer  color  quality.  Color  matching  Is 
not  required  In  over  B0%  of  sales,  yet  a 
nearer  approach  to  daylight  than  is  pos- 
sible with  clear  bulb  lamps  is  desirable  In 
showing  certain  classes  of  goods,  such  as 
men's  clothing,   linens,   furs,    Jewelry,    silks 


with  especially  colored  glass  screens.  Many 
of  the  more  progressive  stores  are  supple- 
menting  their  general   illuml    -"-       '       ' 


tlon  Is  required. 

.„ -„   In   trie  larger  \ ... 

find  Intensities  ranging  from  76  to  100 
foot-candles.  From  a  study  of  window  in- 
stallations in  125  high-class  dry  goods  and 
department  stores  In  40  cities,  it  was  found 
that  63  were  using  one-piece  mirrored -glass 
reflectors;  43.  mirrored  troughs;  16,  prisma- 
tic-glass angle  reflectors:  and  5,  dense  opal- 
glass  reflectors.     The  average  power  c  — 


a  58  * 


ining  foot  of 


window  fro.... 

Daylight  lamps  have  become  a  valuable 
medium  In  the  hands  of  the  display  man- 
ager. They  add  a  distinction  to  his  win- 
dows, causing  them  to  stand  out  promlnent- 
•      "  -  "ng  give 


mechanical   i 


ntiy  introduced  for 
me  purpose  consists  essentially  of  a  metal 
frame  that  fits  over  the  reflector  opening 
and  holds  a  slide  containing  a  colored  gela- 
tine. Other  methods  of  getting  individual- 
ity Into  window  lighting  Involves  the  use 
of  spotlights  and  portable  lamps  for  In- 
dividual  setting- 


dency  Is  toward  a  greater  use  of  show- 
cases, undoubtedly  more  thought  will  be 
given  to  this  lighting  field.  Possibly  the 
best  solution  today  Is  the  small  mirrored- 
glass    reflector    for    use    with    low-wattags 

LIGHTING.  STREET.— See  Street  light- 
ing, development  and  status  or. 

LIGHTING  8TUDIOS  CO.— 220  W.  42nd 
St..  New  York.  N.  Y.  Manufacturer  of  com- 
mercial lighting  units.  President  and 
treasurer,  James  T.  Robb;  secretary,  W.  E. 
Jerome. 

LIGHTING  SYSTEMS.  CAR.— See  Car 
lighting  equipment,  railways,  complete. 
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UNIT.— A  combination  of 
nd  reflector  with  Ihe  neces- 
r  globe  and  means  for  ■  -id- 


deaeent  type,  it  la  often  not  wild  with  the 
unll.  The  common  distinction  between 
lighting  unit  and  lighting  fixture  la  that  the 
former  uaually  does  not  Include  the  stem. 
chain  or  other  supporting  meana,  but  does 
include  the  glassware;  a  fixture  Invariably 
Includes  the  supporting  means,  but  may  or 
may  not  Include  the  illuminating  glassware 
LIGHTING  UNITS,  OFFICE.  STORE 
AND  SIMILAR  COMMERCIAL  TYPES  — 
These  units  generally  Include  the  lamp  and 
reflecting  equipment  of  the  fixture  only. 
They  are  usually  made  of  opal  or  other 
heavy  diffusing  and  reflecting  glassware. 
One  type  Is  made  up  In  two  pieces;  the 
upper  piece  Is  a  pan-shaped  piece  of  glass- 
ware placed  above  the  lamp  and  from  the 
upper  piece  la  suspended  a  bowl  of  smaller 

protects  the  eye  from  a  view  of  the  lamp 
and  reflects  a  large  part  of  the  light  upward 
to  the  upper  plate  which  In  turn  reflects  a 
large  part  of  the  light  downward  and  In 
effect  produces  a  earn!  -indirect  lighting 
unit.  Another  type  Is  very  similar  in  prin- 
ciple but  Instead  of  suspending  the  bowl 
It  Is  connected  by  clear  glass  to  the  top 
piece  so  as  to  form  a  one-piece  unit.  There 
are  numerous  other  typea.  In  many  cases 
these  units  are  dealgned  to  facilitate  clean- 
ing of  the  glassware  and  In  some  design? 
the  Interior  of  the  unit  Is  practically  sealed 
so  aa  to  exclude  dust,  thug  requiring  wiping 
of  the  exterior  only. 
Manufacturers: 
Ainsworth,    George,   New   Liggett   Bldg., 

Now   York.   N.    Y.      "Archer." 
Art  Metal  Mfg.  Co..  The.  Cleveland.  Ohio. 

"Illumlnent, '  "Snapon."  "Amco." 
Bauman   ft  Loeb.   Inc.,  138  Bowery.  New 

York,  N.  Y.  "B.  ft  L." 
BEARDSLEE  CHANDELIER  MFG.  CO.. 
216-220  So.  Jefferson  St.,  Chicago. 
Manufacturers  of  the  "Denlar"  light- 
ing unit.  Helen  1 1  He  ally  designed  for  use 
with  the  powerful  Mazda  "C"  lamp. 
Carries  reflector  shaped  to  give  the 
proper  distribution  of  light  and  allows 
sufficient  light  to  filter  through  to  **" 


ward  to  the  reflector  and  be  redirected 
from  there  to  the  working  plane  where 
It  Is  needed.  This  portion  of  clear  glass 
also  prevents  the  accumulation  of  dust 
and  dirt  In  the  bowl  and  makes  the 
"Denzar"  practically  a  dust-,  dirt-  and 
bugproof  unit.  The  lower  part  of  the 
bowl  Is  finished  with  a  hard  smooth 
white  translucent  enamel  of  good  dif- 
fusing quality,  completely  concealing 
the  filament  and  eliminating  all  glare. 


inlts; 


lufaetur 
Indirect 


jomplet 


lighting  fixtures,  brackets, 

all  conditions. — Adv. 
Commercial    Exeellte    Co.,    Inc..    31 2    N 

Eutaw  St.,  Baltimore.  Md.     "Exeellte." 
Consolidated   Lamp   ft    Glass  Co..    Corao- 

pdlls.  Pa.     "Amellte."  "(Torn." 
Crescent    Braas    Products    Co..    The.    8410 

Lake     Ave.,     Cleveland.     Ohio.       "New 

Egan  ft  Egan.  21  E.  40th  St..  New  Turk. 
N.  Y.     "Rs.y-0-Da.y." 

Empire  Lighting  Fixture  Co..  224  Centre 
St..   New  York.    N.    Y.      "Hexultt,-     Jr  " 

First  National  Lighting  Corp.,  1010  E. 
12nd    St.,    Cleveland.    Ohio.      "Perfec- 


pi«jl 

General  Gaa  Light  Co.,  Kalamazoo.  Mich 

"Radio   SO." 
Gleue  Art  Metal  Work.   4414  Germantown 

Ave..    Philadelphia,    Pa.      "Bryterlyte." 
Glllinder  Bros..  Port  Jervls.  N.  Y. 
HOLOPIIANF.      GLASS      CO.,      INC..      2)0 

Madlaonp-    Ave..      New      York.      N.      Y. 

KING   MFG.    CO..   THE.    St.    Joseph.   Mo. 

"Vt'-Lu-So."   ■'Rite-Lite."      (See  display 

ndv.  page  1257.) 
Lighting    Studios    Co..    220    W.    42nd    St.. 

New     York.     N.     Y.       "Lsco."     "Studio 

Lite."    "Doric   Lite." 
LIGHTOLIER      CO..      509-71      Broadwav. 

New  York.   N.    Y.      "FlxeHlle."    '1S-21." 
Luminous  Specialty  Co.,   236-218   S.    Meri- 
dian     St.,      Indianapolis.      Ind.         "Eye 

Shield    Dtffuser,"    "Day-Glow." 
Manhattan    THatrlhuting  Co..   Transporta- 
tion    Bldg.,     Chicago.     111.       "Broadway 

Radiant." 
Mitchell  Vance  Cn     507  W.  24th  St..  New 

York.    N.    Y.      "T.    R     R ." 
MOHAN    &    FIASTINGS    MFC.    CO..    15-1S 

W.      Washington      St.,       Chicago.      Ill, 

"Raymo." 
National  Elertrlc  Fixture  Co.,  17  S    Clin- 

ton    St.,    Chicago.    111.       "National    A." 

"Nefeollte." 
Pennaylvanla    Sales    ft    Export    Co..    1414 

S     Penn    Sq..    Philadelphia.    Pa.      "Ma- 

gian."    "Daylight    Compeiitor." 
Perfecllte  Mfg.  Co.,  119  Main  St..  Seattle. 

Wash.     "Perfeclite." 
Philadelphia  Electrical  ft  Mfg.   Co..   1228- 

35      N.      31st      St..      Philadelphia.      Pa. 

"Pemco." 
Pittsburgh  Lamp.  Brass  ft  Glass  Co..  «07 


Standard    Light    Co..    448    E.    Water    St. 

Milwaukee.    Wis.      "Everlaat    Stanlico.' 
Wagner- Woodruff    Co..    830    S.    Olive    St. 

Los  Angeles.  Cal.     "Briterlite."  "Mlra- 

Ward'el]  Lighting  Co.,  Detroit.  Mich. 
"EnameLight," 

LIGHTING  SETS,  CHRISTMAS  THEE. 
—See  Christmas  tree  lighting  outfits,  com- 
plete; also  aee  Lamps.   Incandescent,  deco- 

LIGMTING         UNITS.        ORNAMENTAL 

STREET.— These  are  units  generally  de- 
signed to  be  used  on  top  of  ornamental 
posts  for  street  lighting,  but  in  some  types 
may  also  be  used  for  suspension  or  bracket 
mounting.  They  consist  essentially  of  a 
casing  which  flu  the  top  of  the  column  in 
the  poet  type,  forming  both  the  capital 
and  the  globe  holder;  a' socket  which  la  also 
supported  bv  this  casing,  and  the  globe 
or  lantern.  In  some  cases  for  series  street 
lighting  a  compensator  or  reactance  coll  la 
also  Included  in  the  casing.  The  globes 
are  used  chiefly  to  diffuse  the  light  and 
often  also  to  redirect  the  light  to  useful 
planea  so  that  It  will  illuminate  the  side- 
walks and  roadway  more  uniformly.  Globes 
with  metal  trimmings  and  capplngs  or 
ften    uaed   and    


In  the  trimming.  The  simplest  form  of 
globe  is  a  spherical  one  with  no  ventila- 
tion. This  is  widely  used  but  permits  much 
of  the  light  to  be  wasted  above  the  hori- 
zontal plane.  The  lantern  type  Is  used 
quite  extensively  and  is  made  In  a  num- 
ber of  styles  with  either  flat  or  curved 
panels.  There  are  other  types  of  units 
which  are  interchangeable  for  post  and 
suspension  mounting,  the  unit  being  sup- 
ported by  two  ornamental  arms  for  post 
mounting.  Manv  units  Include  special  re- 
Tractors  and  diffusing  globes. 
The    single -lamp    unlta    have    euper 


celling    so    as     to     avi_._      .    . 

streaks.    The  upper  portion  of . 

Is  clear  glaas,   permitting  the   greater 
portion  of  the  light  to  be  thrown  up- 


netal   reflector  la  ger 


used    ; 


ically  a 


i   in 


installations  both  because  of  the  higher 
efficiency  of  the  larger  lamp  used  and  the 
lower  first  cost  obtained  by  dispensing  with 
several  bracket  arms,  globes,  sockets  and 
lamps.  Where  the  Initial  Investment  must 
be  kept  low,  standard  designs  of  alngle- 
lamp  units  should  be  used.  If  the  Initial 
cost  is  not  so  limited  or  If  unusual  or  dis- 
tinctive effects  are  desired,  special  designs 
csn  be  developed  to  advantage  and  these 
may  provide  exceptionally  pleasing  illumi- 
nation  as   well   as   attractive   general   ap- 

Manufacturers: 

BENJAMIN  ELECTRIC  MFC.  CO..  80S 
W.  Washington  Blvd.,  Chicago.  Ill- 
(See  display  adv..  pages   1231-1234.) 

Canadian    Duplexallt      ~  

Catherine  St.,  W., 
■  Duplex  allte.'- 

Canadian  General  Electric  Co..  Ltd..  312 
King  St..  W..  Toronto.  Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford    ft    Myler    Sta„  ^Hamilton,    Ont., 


born  St..  Chicago,  III. 
Duplex  Storage  Battery  Co..  Beaver  Dam, 

Wis. 
Flour  City  Ornamental  Iron  Co.,  27th   St. 

and  28th  Ave..  S.,  Minneapolis,  Minn, 
GENERAL     ELECTRIC     CO..      Schenec- 
tady.    N.      Y.        "Novalux" 
Ornarr 


available  In  high  candle 
powers,  the  single-light 
units  have  replaced  Clus- 
ters, giving  the  following 
ndvantagea:  More  graceful 
and  permit  more  artistic 
treatment:  save  10%  in 
power  cost;  light  building 
fronts  to  a  60%  higher  In- 
tensity; Initial  cost  lower: 
saving  in  maintenance  for 
lamp  renewals  and  labor: 
adaptable  to  all  conditions 
of  light  distribution.  (Bul- 
letin 43503-B.)  For  gen- 
eral Information  on  G-E 
service  in  exterior  light- 
ing see  page  1209. — Adv. 

Glllinder  ft  Sons.  Inc.,  Tacony  St.,  Phila- 
delphia,  Pa. 

Harter  Mfg.  Co.,  522  S.  Clinton  St..  Chl- 


,    III. 


"Nitro 


_       _    ...   Corp.,    122    S. 

Michigan    Ave..    Chicago,    III. 
MrAvlLv    &   Sons.   Ltd..   T..   King  St.,    St. 

John.    N.   B..  Can.      "McAvit>0- 
Northwood   Co.,    H.,    Sflth    ft  Wetzel    Sts.. 

Wheeling.  W.  Va.      (Glass.)     "Luna." 
Philadelphia  Electrical  ft   Mfg.  Co.,   1228- 

36  N.  31st  St.,  Philadelphia,  Pa,     "Pern- 

Tallman  Brass  &  Metal.  Ltd..  Wilson  St., 

Hamilton.   Ont.,   Can. 
WESTINGHOUSE    ELECTRIC    4    MFG. 
~         irgh.  Pa.     (See  display 


LIGHTING  UNITS,  YARD,   DOCK.   ETC, 
—The  effective  lighting  of  railroad,   inrtus- 

necessary  for  safety  and  protection  as  well 
as  to  permit  economics!  night  work.  Flood 
lighting  la  now  much  uaed  for  this  purpose. 
projector    units   being    used:    for    these    see 

projectors    are    not    so    suitable    and    other 

are  dome  type,  radlailv  fluted  or  wave  type, 
and  angle  type  reflector  units,  the  reflect- 
ors being  preferably  of  porcelain -enameled 
■teel;  units  using  prismatic  glass  retractors 
to   give    wide    lateral    distribution    are   also 
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In  i 

...  to  be  llgfited  If  poles  ci_. 
not  be  set  close  by-  Units  of  the  dome 
reflector  or  prismatic  refractor  types  have 
the  advantage  of  giving  relatively  little 
glare  compared  with  flood  lights,  angle  re- 
flectors or  the  other  types  mentioned. 

On  docks,  piers  and  wharves  similar 
lighting  units  may  be  used  but  they  arc 
better  protected  because  of  excessive  mois- 
ture present.  Along  bodies  of  salt  water 
special  water-tight  enclosures  are  usually 
employed  and  all  metal  parts  exposed  are 
either  porcejain-  enn  meled  or  protected 
with  special  paint.  Cluster  units  have  been 
used  somewhat  but  are  being  superseded 
by  single-lamp  units  because  of  their  lower 
first  cost  and  higher  efficiency. 


BENJAMIN  ELECTRIC  MFG.   CO..   Chi 


weatherproof 

lighting.    Amo 


eg     with     and     without 
lupportlng    fittings    de- 


cause  of  Its  special 
shape  Is  spec  Ideally 
adapted  to  the  lighting 
of  both  large  and  small 


i  receptacle  with  lamp  grip  and  a 
heavy  suspension  flttlng  which  makes 
rigid  support  possible.  The  elliptical 
angle  reflector  Is  particularly  useful  in 
lighting  yards,  docks,  playgrounds,  ten- 
nis courts,  driveways  and  other  areas 
where  light  must  come  from  the  side.— 


,    745    St. 


Canadian   Duplexallte 

Catherine  St.,  W.,  Montreal,  viue.,  uan. 
Canadian.  General  Electric   Co.,  Ltd.,   212 


"Westing!. 

CHOUSE-HINDS      CO - 

North  Sts..   Syracuse,   N.   Y.     "Condu- 


descrlptlon  see  "Projectors.  Flood 
Lighting,"  or  send  for  Bulletin  43850- 
B  for  detailed  Information.  See  adv. 
pages  lWia-1223. — Adv. 

GlUinder  &  Sons.,  Inc.,  Tacony  St.,  Phila- 
delphia.   Pa. 

Harter  Mfg.  Co..  622  S.  Clinton  St.,  Chi- 
cago,  m.      "Nltrollte." 

Hlckey  ft  Schneider.  Inc.,  434-43  S.  Jer- 
sey St.,  Elizabeth,  N.  J.     "H  &  3" 

Hommel  ft  Co..  Ludwig.  530-634  Ft 


do     St,,     Pittsburgh,    'Pa. 
Lite." 


'■Hon, 


„-5-RECENT  WORKS  OP  GEN- 
ERAL ELECTRIC  CO..  571(1  Euclid 
Ave.,  Cleveland.  Ohio.  (See  display 
adv.,    pages    1266-1269.) 

McAvtty  &  Sons.  Ltd.,  T„  King  St.,  St. 
John.  N.    B..   Can.      "McAvIty.  ' 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago.  111. 
See  Projectors,  floodlight.  Also  adv. 
page    1405. 

Plaut  ft  Co..  L.,  434  E.  23rd  St.,  New 
York.    N.    Y.      "Rex-Lite." 

Pyle-Natlonal  Co..  The.  13a4  N.  Koslner 
Ave.,  Chicago,  III. 


"  Flood  -O  -Lite. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,  Pa.     (See  display 

adv.,  pages  1395-1402.) 
LIGHTNING.— The  flash  produced  by  the 
discharge  of  atmospheric  electricity  Is  com- 
monly known  as  lightning.  About  the  mid- 
dle of  the  ISth  century,  Benjamin  Franklin 
and  others  demonstrated  that  the  lightning 
at  a  thunderstorm  and  the  discharge  of  an 
ordinary  electric  machine  were  Identical 
In  nature.  There  is  a  difference,  however. 
In  lhat  the  charge  on  a  cloud  Is  Irregularly 
distributed  while  that  on  laboratory  Instru- 
ments Is  generally  uniform.  Franklin's  his- 
toric experiment,  performed  In  June,  1752. 
was  the  Brst  definite  proof  of  this  rela- 
tionship.    During  a  thunderstorm  he  flew 


a  kite,  which  was  mode  of  a  silk  handker- 
chief with  an  Iron  wire  extension  to  the 
frame,  and  he  succeeded  In  conducting 
su  flic  lent  electricity  down  the  hemp  string 
to  charge  a  Leyden  Jar. 

The  theory  of  lightning  advanced  as 
a  result  of  this  and  other  experiments  was 
that  It  was  a  spark  discharge  from  cloud 
to  cloud  or  from  cloud  to  ground.  Just  as 
an  electrically  charged  condenser  dlscharg- 

energy  that  would  be  required  for  such  a 
discharge  and  that  actually  occurring,  esti- 
mated from  the  effects  produced,  do  not 
Indicate  that   this  condition  is  true. 

A  recent  theory  holds  that  lightning  I 
an  Internal  readjustment  of  the  electrlra 
stresses  within  a  cloud  or  an  equalization 
of  potential  differences.  The  moisture  par- 
ticles In  the  clouds  are  given  their  charges 
by  moving  In  an  electrostatic  field,  prob- 
ably produced  by  the  negative  electrons 
which  are  constantly  given  on"  by  the  sun. 
In  this  manner  each  particle  Is  given  a 
charge  corresponding  to  its  position  In  the 
Held,  The  value  of  this  charge  Increases 
as  the  distance  from  the  earth  Increases 
at  the  rate  of  about  100  volts  per  yard. 


i   that   of    t 


Individual   particles   and 

similarly  charged  drops 
Into  larger  ones,  or  by  evaporation  of  drops. 
The  first  method  Is  probably  more  common 
as  the  particles  formed  are  too  small  to 
fall  as  raindrops  until  they  gradually  con- 
glomerate Into  a  large  drop.  The  capaci- 
tance of  a  drop  is  directly  proportional  to 
the  surface,  and  therefore  to  the  radius. 
and  the  charge  Is  proportional  to  the  vol- 
to  the  radius  cubed.     The  po- 


and    r 


r  they 


i  the  i 


>   fall  t 


..J   the 

ending. 


place  but  the  charge  on  the  drop  remains 
the  same.  This  reduces  the  capacitance 
at  the  drop  and  for  the  charge  to  remain 

The  older  theory  of  a  discharge  holds 
that  a  cloud  consists  of  a  lower  portion 
that  Is   a   heavily   charged   positive   layer, 


from  the  lower  layer  to  the  upper  layer 
of  an  adjacent  cloud.  Or  from  the  lower 
layer  to  ground.  laboratory  apparatus 
shows    that    before    a    discharge    can    take 

[ilace  freely  the  atmosphere  must  be  Ion- 
zed,  and  this  Is  accomplished  by  a  small 
Initial  discharge  losing  Itself  In  a  brush 
discharge  rapidly  followed  by  another,  etc., 
until  the  air  Is  sufficiently  Ionised  lo  per- 
mit a  free  flow. 

According  to  the  more  recent  theory,  that 
of  the  equalization  of  potential  differences 
within  the  cloud.  It  Is  held  that  the  cloud, 
not  being  uniform  In  cross-section,  will 
have  large  potential  differences  between 
points  In  the  cloud  fairly  close  together. 
When  this  potential  gradient  becomes  too 
steep  a  small  local  discharge  occurs  be- 
tween the  points  and  equalizes  their  po- 
tentials. This  produces  a  new  potential 
difference  between  the  equalizing- arc  volt- 
age and  the  points  Immediately  adjacent  to 
the  arc  extremities  and.  since  the  air  Is 
Ionized  and  an  arc  Is  flowing,  only  small 
voltage  Is  required  to  maintain  the  flow. 
The  a*c  therefore  continues  to  spread, 
overcoming  the  potential  differences  at  Its 
extremities  until  the  potential  of  a  large 
portion  or  perrlaps  the  entire  cloud  Is  equal- 
•--'       In    this    manner    a    potential    of    30 


nllllor. 


mllei 


long.  The  duration  of  a  dlschai 
tlmated  at  from  0.0002  second  for  a  single 
flash  to  one  second  for  a  multiple  flash 
consisting  of  a  series  of  sequent  discharges. 
Several  forms  of  lightning  are  seen  In 
electrical  storms  and  the  principal  forms 
are  commonly  called  streak,  rocket,  ball, 
sheet  and   beaded  lightning.     Streak   light- 


conditions 


I    practically    t 


high  potential  and  also 
of  highly  Ionized  air,  both  of  which  are 
conductors,  therefore  the  lightning  dis- 
charge appears  as  a  long  streak.  Rocket 
lightning  Is  a  progressive  growth  In  the 
length  of  a  streak  appearing  so  slow  as  to 
suggest  the  flight  of  a  rocket.  Ball  light- 
ning Is  very  often  merely  an  optical  Illusion 
as  It  consists  of  a  brush  discharge  which 
mav  be  fixed  or  roving.  Sheet  lightning 
lually  only  the  reflection  from  the  body 


broken  up  Into  more  or  less  evenly  spaced 
dashes,  Is  an  end-on  view  of  the  Irregular 
portions  of  the  path.  I.  e.,  Its  branches. 

Heat  lightning  differs  from  ordinary 
lightning  in  that  It  occurs  when  there  is 
no  storm  or  shower,  that  is,  when  no  rain 
falls.  The  moisture  particles  are  charged 
In  a  slmlalr  manner  to  those  causing  ordi- 
nary lightning  and  as  they  Increase  In 
slzs  they  come  closer  to  the  earth.  The 
heated  air  from  the  earth,  which  during 
the  day  has  been  warmed  greatly.  Is  travel- 
ing upwards,  and.  coming  Into  contact 
with  the  drops,  causes  partial  evaporation. 
This  process  continues  until  the  voltage 
built  up  Is  sufficient  to  start  a  discharge. 

It  Is  an  interesting  fact  to  note  that 
lightning  troubles  on  transmission  lines 
seem  to  Increase  with  the  voltage  of  the 
line  up  to  certain  limits.  This  Is  probably 
related  (o  the  line  voltage  only  In  that  the 
higher- voltage  circuits  extend  farther  and 
Into  more  open  country  than  low-voltage 
circuits  and  for  this  reason  are  more  likely 
to  pick  up  Induced  lightning  voltages. 
Lines  from  30,000  to  60,000  volts  seem  to 
have  the  maximum  amount  of  lightning 
trouble.  Circuits  of  100.000  volts  and  over 
are  practically  Immune  from  trouble.  This 
Is  probably  due  to  the  degree  of  Insula- 
tion used  for  these  lines.  The  Insulators 
used  will  have  a  flash-over  voltage  of  from 
one-half  million  to  one  million  volts,  Indi- 
cating that  the  lightning  voltages  Induced 
on  the  lines  are  less  than  this  value. 

It  is  very  rarely  that  a  direct  stroke  of 
lightning  hits  a  line,  the  voltage  surge  pro- 
duced being  merely  Induced  by  a  discharge 
somewhere  near  the  line.  The  discharge 
vdltage  may  be  100  times  as  large  as  the 
induced  voltage  or  from  60  to  100  million 
volts.  This  value  would  cause  a  spark  to 
Jump  only  50  to  100  yards,  and  as  dis- 
charges are  frequently  several  miles  long. 
the  voltage  would  have  to  be  so  enormously 
high   as   to  eliminate   the  possibility  of   It 

originally    believed. 

Figures  obtained  by  assuming  the  dis- 
charge to  be  from  a  cloud  to  ground,  de- 
termined from  the  capacitance  of  a  cloud 
one-half  square  mile  In  area  and  one-half 

voltage  of' one  billion  volts  and  the  current 
would  be  5,000,000  amperes.  This  would 
he  T  billion  foot-pounds  of  energy  or  equlv- 
'-'  to  dropping  1000  tons  from  the  cloud 
The   effects   of  direct 

dually  dls- 


one-half  mile  hlgl  . 
strokes  of  lightning 
values  of  energy.  The  energy  actual 
slpated  In  a  discharge  may  be  con 
from  a  comparison  of  the  damage  dons  uy 
lightning  .and  that  on  transmission  lines 
during  short-circuits  where  the  values  are 
known,  also  by  the  illumination  produced, 
and  by  the  volume  of  the  cloud  and  the  dia- 
meter of  the  resulting  flash:  all  these  cal- 
culations seem  to  Indicate  about  20  million 
foot-pounds  of  energy.  This  Is  equivalent 
dropping  one  ton  from  a'helght  Of  one- 


half  a 


nlle. 


anufactured  by  the  J.  A.  Fay  ft  Egan 
Co.,  706-755  W.  Front  St.,  Cincinnati,  Ohio. 

LIGHTNING.— Trade  name  for  die  stocks, 
threading  dies  and  screw  plates  manufac- 
tured by  the  Greenfield  Tap  ft  Die  Corp., 
Sanderson  St.,  Greenfield.  Mass..  and  the 
Greenfield  Tap  ft  Die  Corp.  of  Canada,  Ltd., 
Front  A  York  PL,  Gait,  Ont..  Can. 

LIGHTNING. — Trade  name  for  speed  In- 
dicators manufactured  by  the  McDonnell 
Odometer  Co.,  3501-03  S.  Kedxle  Ave.,  Chi- 


by  lightning. 

...     ..._   ....   ._  the  lightning 

discharge  along  the  circuit  by  diverting  It 


LIGHTNING  PROTECTION.— This  sub- 
ject naturally  falls  Into  two  main  divisions: 
protection     of     buildings,     especially     those 

...__.... __.  jclally  11   ... 

ing  on  an  elevation  of  ground,  and  build- 
ings like  churches,   having  tall  steeples  or 

by  lightning  and  should  be  protected  by 
properly  designed  and  carefully  Installed 
lightning  rods.  (See  Rods,  lightning.) 
Tall  brick  or  concrete  chimneys  also  need 

Erotectlon.  but  for  the  most  part  city 
uildlngs,  Including  those  like  central  sta- 
tions, used  for  housing  electrical  equip- 
ment, are  very  rarely  struck.  This  Is  per- 
haps due  to  the  large  number  of  points 
extending  Into  the  air  in  the  city,  these 
permitting  a  more  general  and  rapid  dissi- 
pation of  the  charges  due  to  low  passing 
clouds  than  Is  possible  with  scattered  or 
Isolated  buildings  as  in  the  country. 


ogle 
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varied  territories  renders  th 
subject  to  atmospheric  elei 
antes.  If  suitable  proteclioi 
vlded.  lightning  discharges 
-■-—    —  luld    f-«  —    


modern  distribution 
rs  them  particularly 


lulldirif 


causing  damage  I 
tors  and  motors  by  puncturing  Insulation 
and  burning  them  out,  also  possibly  caus- 
ing Injury  to  persons  or  setting  Are  to  the 
building. 

For  signal  circuits,  such  as  telegraph  and 
telephone   lines,    the   lightning  protector   or 

bon.    one    connected    to   tlie   line,    tlie   other 

by  a  thin  sheet  of  mica,  which  sometimes 
has  a  hole  punched  in  It.  The  excessive 
rise  In  potential  caused  by  the  lightning 
striking  the  line  causes  a  flash  over  to 
ground  at  this  point,  usually  clearing  the 
line  without  damage    to  the   equipment. 

Power  and  lighting  systems  require 
something  more  elaborate  and  are  usually 
protected  by  a  combination  of  choke  coil 
and  lightning  arrester,  the  latter  offering 
a  path  lo  ground.  A  lightning  discharge 
Is  of  very  high  frequency  and  consequently 
produces  a  powerful  Inductive  effect.  The 
choke  coll,  consisting  of  a  limited  number 
of  turns  of  heavy  wire,  will  offer  very  lit- 
tle Impedance  to  the  normal  current  but 
will  form  a  practically  Impassable  barrier 
to  the  high-frequency  lightning  discharge, 
which  Is  deflected  to  the  earth  through  the 
arrester,  thus  protecting  the  apparatus  be- 
yond the  choke  coil.  On  low-vottage  lines 
and  equipment  the  arrester  is  of  fairly  sim- 


.  _  nellmes  happens,  strike  tin 
wire.  For  the  high-voltage  transmission 
Inee.  however,  and  for  the  protection  of 
substations  much  more  elaborate  equip- 
ment.  Is  required.     It   Is   —  * 


tected  from  accidental  contact.  For  the 
classified  types  and  manufacturers  of  ar- 
resters  see    Arresters,    lightning. 

LIGHTNING  RODS.— See  Rods,  lightning 

LIGHTOLIER.— Trade  name   for  lighting 

fixtures  and    portable   lamps   manufactured 

by    the    Llghtolter    Co..    569-71    Broadway. 

New  York.  N.  Y. 

LIQHTOLIER  CO.— 569-71  Broadway.  New 
York.   N.  Y.     Manufacturer  of  lighting  fix 


president 
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lanager,  M.  D.  Bllt- 
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on  the  lights." 
tain  particular  lamps  or  units,  as  cargo 
lights,  porch  lights;  In  many  cases  used 
In  compound  or  composite  names  or  light- 
ing units,  as  headlights,  searchlights,  flood- 
lights. In  technical  lighting  practice  the 
word  lights  Is  seldom  used  because  it  Is 
not  sufficiently  specific:  but  In  the  trade  It 
Is  still  widely  used. 

LIGHTS.  AISLE  AND  STEP.— Motion- 
picture,  continuous  vaudeville  and  other 
theaters  find  a  need  for  illuminating  the 
aisles  so  that  their  patrons  may  And  their 
way  to  seats  safely  and  readily  when  the 
house  Is  darkened.  This  Is  done  by  mount- 
ing small  special  fixtures  along  the  aisles 
and  beneath  the  seats.  These  fixtures 
are  designed  to  confine  the  light  to  within 
a  few  feet  of  the  floor.  Illuminating  the 
floor  without  In  any  way  detracting  from 
the  effect  of  the  darkened  house.  Stair 
lights  are  similar,  but  slightly  larger  and 
are  mounted  or  recessed  at  the  sides  of  the 
stairway,  usually  at  the  top  and  bottom 
landings  only.  They  are  generally  used  in 
railway  stations,  theaters  and  other  public 
buildings  where  the  large  number  of  people 
using  the  stairs  would  make  accidents  f 

taken.     """^  "UC    **  "  V  mea8Ure  were 
Manufacturer*: 

Argus     Enterprises,     Inc.,      The.      S16. 

Prospect    Ave.,    Cleveland,    Ohio. 

gus    Aisle-Lite." 
Brook  1ns     Co..     The.     1741     Euclid     A 

Cleveland.  Ohio.     "Alslellte." 
Chicago   Electric    Sign   Co..    2219-1229 

Grand  Ave,,   Chicago.  111.     "Cesco." 
Universal    Electric    Stage    Lighting    ■ 

210  W.  SOth  St.,   New  York,  N.  T. 
LIGHTS,      BOILER      AND      GAGE.— i 
type  .of  gage  light  Is  Intended   for  " 


■    lamps    which     Ilium 


._    ..i    the    c 

These   lights   coi 


,    of    i 


the  „ _     .. 

electrical  Instruments  In  electric  locomo- 
tives,    electric     railway    cars.     etc.       Other 

tlon  boiler  and  turbine  rooms  are  box-like 
housings  with  an  opal  glass  plate  through 
which  an  evenly  diffused  light  Is  enst  up- 
on the  gage  or  glass,  and  more  simple  type* 
using  a  lamp  mounted  on  a  bracket  and 
equipped  with 


National  Co..  Cambridge  39,  Boston.  Mass. 

LIGHTS.  BRIDGE  SIGNAL.  —  These 
lights  are  used  on  draw  or  lift  bridges; 
they  usually  are  high-powered  red  lanterns 
or  special  Illuminated  signs  bearing  the 
words  "stop",  "danger"  or  similar  legends 
on  a  plate  of  red  glass  set  up  conspicuously 


e  abutn 

Ings  to  traffic  when  the  bridge  Is  open  to 
prevent  vehicles  from  plunging  Into  the 
channel  at  the  open  bridge.  In  addition 
large  lamps  are  placed  at  the  top  of  draw 
bridges;  these  have  red  lenses  showing  at 
right  angles  to  the  bridge  and  green  lenses 
In  the  direction  of  the  bridge:  turning  with 
the  bridge,  they  show  the  danger  signal 
along  the  stream  while  the  bridge  is  closed 
and  along  the  street,  highway  or  railroad 
when  the  bridge  is  open.  For  lift  bridges 
these  red  lamps  are  placed  at  the  end  of 
the  leaf  or  leaves  that  are  swung  upward. 

Manufacturers: 

Marin  Electric^  Co..   195  Fremont 

ville.  

Plwr  Co..  Ltd..  The  Hiram  L*.  75  St. 
Remi     St..    Montreal.    Que..    Can, 

Seldler-Mlner  Co..  36  F,.  Lamed  St..  De- 
troit.   Mich.      "S-M." 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.      "Standard -Baltimore," 

UNITED  FJ.F.CTRIC  APPARATUS  CO.. 
1529-33    Columbus    Ave,.    Boston,   Mass. 

LIGHTS,    CABIN— See    Fixtures,    llght- 


srint 


tight  t 


they  a 


e  therefot 

i -tight  guarded  fixtures  of  heavy 
]  that  will  withstand  the  effects  of 
ture  to  moist  salty  air  and  water. 
'e  the  lights  are  permanently  Installed 

are  usually  of  two  slses.   one  60-watt 

or  smaller  and  the  other  100-watt  or  small- 
er, and  they  are  placed  close  to  the  celling 
so  as  to  be  out  of  the  way.  In  many  cases 
lighting  la  required  in  the  cargo  spaces 
only  at  certain  times,  such  as  when  loading 
and  unloading,  and  under  special  condi- 
tions. Ocean-going  vessels  usually  have 
utlets    for   large    portable    cargo   lights  lo- 


-  the 


:   ship   Is 


Thes 


!  Fire  Engine  Co..  El- 

iiur«.  N.  T.     "LaFrance." 
Arnessen  Electric  Co.,  109  Broad  St..  New 

York.   N.  Y. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago,     New      York.      San      Francisco, 
Toronto.      For    work    done   In    the   dark 
cargo    holds    of 
ships  or  at  night 


Benjamin  Caroo         suspended  In  mid- 

t-lflht  ftir  from  which  it 

Is  possible  to  eas 

Ily  direct  the  light  upon  any  part  or  al 

of  the  work.     A  strong  wire  guard  pre 

vents  damage  to  the  lamps— Adv. 
Cooley  Electric  Co..  George  R.,  912  West 

ern  Ave.,  Seattle.  Wash. 
CROUSE-HINDS  CO..  Wolf  &  7th  North 

Sts..    Syracuse,    N.    Y.      "Condulet." 
Marine  Electric  Co..  195  Fremont  St.,  San 

Francisco,   Cal.     "Meco." 
Morse,  Frank  W.,  289  Congress  St.,  Bos- 

ton.   Mass. 
National   Marine  Lamp  Co.,   The,   Forest- 

ville.  Conn. 
Piper    Co.,    Ltd..    The    Hiram    L.,    75    St. 

Remi  St.,  Montreal.   Que..  Can. 
Porter    Co.,    The,    241    Water    St.,    New 

York.   N.  T. 


Young,    Inc..    Lorln 

New   York,    N.   T. 
LIGHTS,  DRESSER.— See  Lamps,  clamp, 
ed    or  dresser;    Lamps,    boudoir. 
LIGHTS.     NAVIGATING     AND    OTHER 

E,       ELECTRIC      OR      COMBINA- 

requlred  by  lav   ~ 

"ghts,   tf 

site  ol    .   _ 

....„  .-_ e  lights  are  called, 

are  made  up  with  Freanel  lenses  of  the 
various  colors  required.  For  the  smaller 
boats  these  lights  are  an  me  times  combined 
so  that  one  light  may  replace  two  or  three 
lights  by  using  different  colored  glass  sec- 
tions In  the  light,  one  color  only  being 
visible  within  the  required  angles.  For 
reliability  the  lights  may  be  made  com- 
bination oil  and  electric.  The  larger  ves- 
sels connect  the  lamps  to  a  telltale  Indi- 
cator located  In  the  pilot  house.  This 
Indicator  should  give  both  an  audible  and 
visual  signal  when  a  running  light  has 
fulled.  The  combination  lights  or  straight 
electric  lights  should  permit  of  rapidly 
transferring  the  spare  lamp  in  case  of  the 
failure  of  the  one  normally  used.  The  laws 
giving  the  requirements  of  running,  anchor, 
and  towing  lights  may  be  obtained  from 
the  Bureau  of  Navigation,   Department  of 


'Champion"    side    and 

bow  lights,  •■Dainty'  sailing  lights.) 
LIGHTS,  PHONOGRAPH.— Many  phono, 
graphs  are  located  In  the  corner  of  a  room 
where  the  light  Is  poor  and  It  Is  very  dif- 
ficult to  see  clearly  enough  to  set  the  needle 
properly    upon    the    record    and    t"    ""'    " 


,...    To 

on  the  record 
mall 


face  to  o 

lamp  Is  sometimes  mounted  oesiae  ine  re- 
volving table.  The  lamp  is  usually  con- 
trolled by  an  automatic  switch  so  that 
lifting  and  closing  the  cabinet  top  turns 
the  light  on  and  oft.  The  lamp  may  be  a. 
battery  lamp  operated  from  a  small  dry 
battery  that  may  be  concealed  In  the  cab- 
inet, or.  If  the  phonograph  Is  operated  by 
■  -      -' '-     — '--      the    lamp    may    I —     - 


lam 


connected 


the 


standard    lighting   c 
Manufacturers: 
Cleveland   Phon-Arm    Co.,    The,    1266    W. 

2nd   St.,    Cleveland.  Ohio. 
Electric     Phonograph     Corp..     4132     Park 

Ave.,  New  York.    N.   Y.    '  "Phonolamp." 
Gelb  Co.,   Joseph.    517   W.    SSth    St.,   New 

York.   N.  Y. 
Interstate   Music   Corp.,    Milwaukee.   Wis. 
Lakeside  Supply  Co.,  416  S.  Dearborn  SL, 

Chicago,    111. 
Metropolitan  Electric  Mfg.  Co.,  East  Ave. 

and   Hth    St.,    Long  Island  City,   N.    Y. 
Morse,  Frank  W.,  289  Congress  St.,   Bos- 

NovoMfg.  Co..  Inc.,  424;  W.  SJrd  St.,  New 


York, 


"Novo 


5-357     E. 

..,.,...    „„..    Miiwunkw.    Wis.      "~ 

Btuart  Products  Corp.,  665  Washington 
Blvd..  Chicago,  111.     "Fonoller." 

LIGHTS,  PORCH. —  Porch  lights  are 
usually  substantially  built  and  equipped 
with  enclosing  glassware  to  make  them  to 
some  extent  weatherproof.    The  fixtures  are 

types  being  a  simple  band  or  ring  with 
receptacle  and  shade  or  globe  holder  and 
enclosing  glass  ball  or  globe:  an  Iron  lan- 
tern type  Is  also  much  used,  this  often  be- 
ing equipped  with  stippled  or  ribbed  glass- 


Beacon  Mrg.  &  Sales  Co.,  Inc.,  Frceport, 

N.  Y. 
Caldwell    Electric   Corp.,    1002   N.    Market 

St.,   Champaign,    III. 
CHOUSE-HINDS      CO..      Wolf     and      7th 

North     Sts..     Syracuse,    N.    Y.       "Con- 
dulet." 
Eastern   Brass   Works.    22-123   Thirteenth 

Ave,,    Newark.    N.   J. 
Faries  Mfg.  Co..  Decatur,  tlL 
First    National    Lighting    Corp..    1030    E. 

22ml    St..    Cleveland,    Ohio. 
Harvard  Electric  Co.,  526  W.  Van  Buren 

St.,  Chicago,  til. 
Highlands  Mfg.  Co..  Muncle.  Ind. 
Morse.  Frank  W..  289  Congress  St..  Boa- 
Novelty  Lamp  &  Shade  Co.,  2480  E.  22nd 

St.,   Cleveland.   Ohio. 
Perfecllte  Mfg.  Co.,  119  Main  St,,  Seattle. 

Wash. 
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LIGHTS,  SEWING-MACHINE.— Se? 
machine  lights  are  used  to  throw  a  < 
of    light    directly    on    the    Work    under 


reflectors    should 

level  of  the  operators'  eyes  ana  ho  ar- 
ranged that  the  light  will  not  strike  the 
eyes  of  the  operator  opposite.  Adjustable 
arms  are  sometimes  used,  but  are  objec- 
tionable unless  arranged  so  that  it  is  !m- 
"'     --   ~t  the  light  so  that  the  rays 


possible    ._    _.  _ _    .... 

shall  strike  the  eye  of  any  of  the  operators. 
-    -■   ■  -  ■  •    s  lights  are  needed  only 


Individual   E 


wing  Ih  doi 


ark  clothei 


....    _„ -jundant   il- 
lumination can  be  easily  secured  by  a  well 
planned  system  of  general  lighting. 
Manufacturers: 
Adjustable    Fixture    Co.,    The.    62    Mason 

St.,   Milwaukee.    W1h. 
BENJAMIN   ELECTRIC  MFG.   CO.,  Chi- 
cago.  New  York,   San  Francisco.     The 
Benjamin   sewing  machine   reflector  Il- 
lustrated  at   thn   left   1b  recommended 


machines. 


ty     means     of 

A  this  reflector,  light  la  di- 
rected to  the  working  plane 
where  it  la  needed.  Usually 
It  is  best  used  by  attaching 
It  to  a  Benjamin  angle 
socket  which  In  turn  Is 
supported  by  a  K  in.  con- 
duit that  is  held  In  a 
horizontal  position  by 
whatever  supporting  fixture 
the  particular  conditions 
Adv. 


"  ERAL  ELECTRIC  CO..  5716  Euclid 
Ave..  Cleveland.  Ohio.  (See  display 
adv..    pages    1266-1283.) 

LOCALIZED  LIGHTING  CORP..  5*0  W. 
68th  St,,  New-  York,  N.  Y.  "Anderson." 
(See  display  adv.,  page  1275.) 

Morse.   Frank  W.,  289  Congress  St..  Ros- 

Vblly'Mfg.  Co.,  Milwaukee.  Wis. 
LIGHTS.    STAGE.    MISCELLANEOUS.— 

Special  forms  of  lighting  fixtures  or  equip- 
ment used  for  obtaining  theatrical  effects. 
such  as  colored  illumination  and  special  or 
'spectacular  Imitations  of  natural  lighting 
and  lightning,  are  often  employed  on  the 
stage.  The  equipment  may  include  clust- 
ers or  strips  of  Incandescent  lamps,  or 
arc  lamps  arranged  singly  or  In  batteries 
In  concealed  locations  and  provided  with 
color  screens  or  permanently  colored 
lamp  bulbs  or  lenses.  The  standard  stage 
lighting  equipment  is  listed  separately  un- 
der borders,  bunches,  clusters,  footlights. 
spotlights  and  strips. 
Manufacturers: 
Chicago    Stage 

Salle  St.,  Chicago.  III. 
Harvard  Electric  Co.,   625  W.  Van  Buren 

St..  Chicago.  III. 
NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago,  III. 
Fundamental  requirements  In  stage 
lighting  are  met  by  "X-Ray"  border 
lights,  bunches,  clusters,  footlights, 
strips,  etc.  See  classifications.  Also 
adv.   page  1405.— Adv. 


.    43rd   St., 


"Stek . 

Strachan,  Inc.,   R.    ft   H.,   395   Fulton  St.. 

Brooklyn,  N.  Y. 
Universal    Electric    Stage    Lighting    Co., 

240  W.   60th  St..    New  York. 
LILL1E. — Trade    name    for    power    plant 

Condenser    ft    Engineering    Co.,    Carteret. 


N.  J. 

I.ILL1E  CO.,  DEXTER  P.— Indian  Or- 
chard, Maes.  Manufacturer  of  cotton  wip- 
ing waste.  President  and  treasurer,  D.  P. 
14 III e:   secretary,  L.  H.  Baker. 

LIL  LI  PUT.— Trade  name  for  electric 
blasting  equipment  manufactured  by  the 
Atlas  Powder  Co.,  HO  N.  Broad  St..  Phila- 
delphia, Fa. 


,   New  York,  N.  Y. 


trlcal  apparatus.     They  are  usually  double- 

of  short  distances  they  are  marked  "go 
on"  at  one  end  and  "not  go  on"  at  the 
other.  For  Internal  measurements  one  end 
will  "go  In"  and  the  other  end  will  "not 
go  In."  They  are  made  with  certain  limits 
over  and  under  the  standard  measurement 
and  all  parts  passing  inspection  must  be 
within  these  limits.  Micrometer  gages  are 
sometimes  used  as  limit  gages  for  very  ac- 

LIMIT  SWITCH.— A  switch  used  on  ele- 
vators, cranes,  hoists,  etc.,  and  automa- 
tically operated  by  the  car  or  moving  ele- 
ment to  open  the  circuit  when  the  limit 
of  travel  has  been  reached.  See  Switches, 
limit,  elevator,  crane  and  hoist. 

LIMO-SEDAN.— Trade  name  for  battery 
fan  manufactured  by  the  Knapp  Electric  ft 
Novelty   Co.,    611    W.    "-    ™      »~   — -'- 


New  Yort 


for 


ft  Hookha 

Toronto,  Ont.,  Can. 

LINCOLN.— Trade  name  for  storage  bat- 
teries for  automobile  Ignition  and  lighting 
manufactured  by  the  Hinsdill  Electric  Co., 
22E  River  St.,  Troy.  N.  Y. 

LINCOLN.— Trade  name  for  lighting  fix- 
tures and  parts  manufactured  by  the  Lin- 
coln Mfg.  Co.,  TIB  Ersklne  St..  Detroit. 
Mich. 

LINCOLN  BRASS  WORKS.— 2067  12th 
St..  Detroit,  Mich.  Manufacturers  of  wash- 
ing machine  drains. 

LINCOLN  ELECTRIC  CO.,  THE.— Cleve- 
land, Ohio.  Manufacturer  of  motors  and 
electric  arc  cutters.  President  and  treas- 
urer. J.  C.  Lincoln;  vice-president.  J,  F. 
Lincoln:  secretary,  J.  W.  Merlam.  Main 
office,  E.  38th  St.  and  Kellev  Ave.,  Cleve- 
land. Ohio.  Branch  offices.  63  W,  Jackeon 
Blvd..  Chicago,  m.:  Baltimore,  Mu\;  Bos- 
ton, Mass. ;  Buffalo,  N.  Y. ;  Cincinnati. 
Ohio:  Cleveland,  Ohio;  Columbus,  Ohio; 
Hartford.  Conn. ;  Detroit,  Mich. ;  Minne- 
apolis. Minn.;  New  York.  N.  Y.;  Philadel- 
phia, Pa.:  Pittsburgh.  Pa.;  Syracuse,  N.  T.i 
Toronto,  Ont.,  Can. 

LINCOLN  MFQ,  CO T16  Ersklne  St..  De- 
troit, Mich.  Manufacturer  of  lighting  fixtures 
and  parts.  Business  established  1919. 
President.  R.  S.  A  spin  wall;  vice-president 
and  sales  manager.  J.  Kahen;  secretary 
and    treasurer.    N.    SUbersteln. 

LINCOLN  METER  CO..  LTD.— 242  Col- 
lege St.,  Toronto.  Ont..  Can.  Manufacturer 
of  demand  meters.  President.  Paul  M. 
Lincoln;   vice-president,   S.   L.   B.    Lines. 

LINDBLAD,  K.  F.  M.— Boston.  Mass. 
Manufacturer  of  adjustable  lighting  fixtures. 

LINDCRAFT  STUDIOS.— Jamaica  Ave. 
and  126th  St..  Richmond  Hill.  N.  Y,  Man- 
ufacturers of  lighting  fixtures  and  portable 
electric  lamps.  Business  established  1919. 
Paul  Wilson,   manager, 

I.INDHOLH  METAL  STAMPING  CO., 
INC.— 10T-115  Erie  St..  Camden,  N.  J. 
Manufacturer    of   grease   cups. 

LINDSLEV  BROS.  CO.— Spokane,  Wash. 
Producer  of  cedar  poles  and  fir  croasarms. 
Business  established  1896.  President.  C. 
P.  Lindsley:  vice-president,  E.  A,  Ltndslev; 
secretary.  L.  J.  Herman;  manager,  A.  C. 
Yoder.  Main  office,  Peyton  Bldg..  Spokane. 
Wash.  Plants,  Minneapolis.  Minn.:  Priest 
River,  Idaho;  Sand  Point.  Idaho:  Nakusp, 
B.  C,  Can.  Branch  offices:  St.  Louis. 
Mo. ;  Pittsburgh.  Pa. ;  Winnipeg,  Man., 
Montreal.  Que..  Can.  General  sales  agents: 
Joslyn  Mfg.  ft  Supply  Co..  Chamber  of 
Commerce  Bldg..   Chicago,   111. 

LINDSTROM,  SMITH  CO.— Chicago,  111. 
Manufacturer  of  electric  household  ap- 
pliances. Business  established  1908.  Presi- 
dent and  treasurer.  C.  O.  Llndatrom;  secre- 


New   York"~N.   Y.  "     ,"""      ™   "  " 

LINE-A-TIME   MFQ.  CO.,  INC.— Roches 


LINE-CONNECTING   POLE.   TROLLEY, 
FOR   PORTABLE   TOOLS   AND   LAMPS.— 

In  work  on  electric  railway  track  the  drills, 
grinders  and  other  tools  used  are  frequently 
driven  by  electric  current  taken  from  the 
source  supplying  power  to  the  cars.    When 


his  source  Is  an  overhead  trolley  It  is  neces- 
ary  to  have  some  quick  and  easy  means 
f  connecting  to  it  without  Interfering 
'ith  the  operation  of  the  cars.  One  or  the 
1  forms  used  Is  a  wooden  polr 


*ith  a 


look  o 


, hooked  over  the  trolley  easily  and 

as  easily  removed  on  the  approach  of  the 
car.  A  thoroughly  Insulated  wire  connects 
the  bare  copper  hook  at  the  top  with  the 
lower  end  of  the  pole  where  a  connection 
is  made  with  the  terminals  of  the  machine 
to  be  operated.  The  same  outfit  Is  used 
to  connect  clusters  of  lamps  needed  to 
facilitate  night  work  on  crossings,  curves, 
etc.  The  other  side  of  the  tool  or  lamp 
circuit  is  connected   to  the  track. 

LINE  CONSTRUCTION,  ELECTRIC 
RAILWAY  OVERHEAD.— See  Overhead 
line  construction  of  electric  railways. 

LINE-DROP  COMPENSATOR.  —  See 
Compensators,  line -drop. 

LINE  MATERIAL  CO.— South  Milwau- 
kee. Wis.  Manufacturer  of  pole-line  hard- 
ware, guy  anchors,  lightning  arresters,  etc. 
Business  established  1911.  President,  F.  L. 
Slvyer;  vice-president  and  salts  manager, 
L.  E.  Hcndee;  secretary.  .1.  C.  Stuessl; 
treasurer  and  general  manager,  W.  D. 
Kyle.  Branch  offices,  S3  State  St..  Albany. 
N.  Y.:  207  I.  W.  Hell  man  Bldgv  Los 
Angeles.  Cal. 

LINE  TROUBLES,  TELEPHONE.— A  few 
of  the  more  common  trouble  conditions  on 
telephone  lines  are  defined  below. 

Crossed.  Wires  of  different  lines  con- 
nected,   usually  producing  cross-talk. 

Dead  Ground.  Zero  resistance  leak,  or 
nearly  lero,  to  ground. 

Grounded.      An   urfduly    large    leakage    to 

Noisy  Line.  Caused  by  some  unbalanced 
condition   and  by  the  presence   of  a  dls- 

Short-Circuited  or  Shorted.  A  leak  be- 
tween wires  of  a  circuit  severe  enough  to 
Interfere  with  working  If 


bis  stays  o 


This  : 


s  that  the 


like    the    swinging    of    i 


of   linemen  s  protective   equipment.     

ness  established  (about  1910).  Factory. 
Akron.  Ohio. 

LINEMEN'S  BAGS.  BELTS,  BLOCKS. 
BOOTS,  CARTS,  CLAMPS,  CLIMBERS. 
GLOVEB,  KNIVES,  PLIERS,  PROTEC- 
TORS, SHIELDS,  STAGES,  STRAPS, 
VISES,  WRENCHES.— See  these  respec- 
tive Items 

LINEN  TAPE.— See  Tape,  linen. 

LINES  OF  FORCE  OR  OF  MAGNETIC 
INDUCTION.— In  any  magnetic  Held,  such 
as  that  produced  by  a  magnet  or  by  a 
wire  or  coil  In  which  a  current  Is  flowing. 
the  magnetic  force  or  Induction  manifests 
Itself  In  definite  directions  popularly  called 
of  force."      The  presence   and  shape 


of   thes. 
duction  c 


lines 


of 


of   n 


the 


sprinkling  fine  iron  filings  on  it  which  will 
arrange  themselves  in  regular  curves  be- 
tween the  poles  and  Indicate  the  direction 
of  the  magnetic  Induction  and  by  their 
density  or  relative  number  in  different  posi- 
tions of  the  Held  the  magnetic  flux  density 
or  the  Intensity  of  the  field  at  these  places. 
LINES.  TELEPHONE. —  Telephone  lines 


1  into  a 


One 


method    of   classifying   Is   according  to   the 
method  of  construction,   which  gives  three 
"   id  underground. 


may  be  aerial  cable  or  open  wire  line. 
The  open  wire  line  Is  carried  on  Insulators 
on  poles.  The  wire  Is  usually  bare.  Un- 
derground telephone  lines  are  almost  al- 
ways In  lead- covered  underground  cable 
and  are  carried  underground  in  conduits. 
There  are  also  a  number  of  other  classi- 
fications of  lines  depending  upon  their  pur- 
.  —  j  apparatus,  length,  class  of 


Indut 


__     ._    duplies- 

fidelity    the    conditions    of    an    actual    line. 
These  properties  are  usually  uniformly  dis- 
tributed in   the  actual  line,  but  lumped  at 
regular  intervals  in  the  artificial  line. 
"'""'"  "'       "       Telephone 

mlnated   If   each    wire   c 


have  equal  leakage,  Inductance,  and 
capacitance  to  earth  and  to  the  source  of 
disturbance,    and    equal    conductor    resist- 
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ance.  If  a  colt  is  connected  from  one  wire 
to  earth.  It  may  be  necessary  to  balance 
it   by   connecting   an   equal   coll   from   the 

Drop  Line.     The  wires  which  reach  from 
the  main  line  lead  to  the  subscriber's  build- 
Extension    Line,      A   subscriber  line    In   a 
private  branch  exchange. 

Grounded  Line.  (a)  A  single-wire 
ground-return  telephone  line,  (b)  Any  tele- 
phone line    which    Is  In   trouble  because  of 

Individual   Line.      A   subscriber   line   In   a 


the  connection  lasts.    It  Is  seldom  used,  be- 
cause It  is  not  practical. 

Long- 131  stance  Line.    A  long-distance  line 


composed  of  two  wires,  as  contrasted  wltr 
a  single-wire   earth-return    line. 

Negative  Line  and  Positive  Line.  Th« 
two  line  wires  In  the  subscriber  line  In  an 
automatic  system.  So  named  becaus< 
normally  these  polarities  of  battery  art 
on   the  wires. 

Normal  Lines.     These  are  the  lines  lead- 


normal   polarity  of  battery  on   them. 

Order  Wire  or  Call  Circuit.  In  a  multl- 
ofllce  manual  system,  the  A  operator  need! 
to  pass  the  call  number  to  the  B  operator 
It  Is  usually  done  over  an  order  wire  lo: 
im  conductors).  There  Is  one  order  win 
ator.    though   she    may   hand  If 


5X  V'S 


r  which 
To  s 


•      runk  to 


the  A   ... 

Party   Lint       _. 
plant,  as  well  as  switchboard  spac 
subscribers    are    placed    on    the    Iiiik 
More  than   ten  or  twelve  on  one  line  . 


thup 


ected. 


ectlm 


more  telephone  stations  only. 

able  of  being  connected  to  the  public 
tern.  It  is  useful  for  particular  c 
where  secrecy  Is  necessary,  or  where  tl 

Is  much   business  between   certain  statl 

Subscriber  Line.  A  telephone  line  which 
connects  a  telephone  Instrument  to  the 
switchboard.      The   possessive   form  is  now 


•on  nee  ting 
f  which 

ne    which 


...—rally   (. 

Toll  Line.  A  telephone 
two  exchanges  and  for  the 
toll  or  fee  is  charged. 

Trunk  Line  A  telephone  Hn 
connects  the  parts  of  a  telephone  t 
for  example,  two  offices  or  two 
switches  In  the  same  office.  T 
the   following  kinds  of  trunk   lines 

Outgoing  Trunk  Line.  The  e 
trunk  line  at  the  place  where  It 
traffic.      This    applies    to   a   one-wa 

Incoming  Trunk  Line.  The  end 
wav   trunk   line   In   the  place   to 


i    Trunk' Line.      A    tandem    trunk 
1  board  between  the  A  hoard 


—The   intens..   r 

trie    furnace    makes   It    necessary    thi 

furnace    be   lined    with    material   of   s 

character     capable    of    resisting     the     high 
temperature.       The    lining    mi--     ' 

Brocess  have  special  chemical  .... 
ics  as  well.  Some  llningn  are  applied  In 
plastic  form  like  a  cement  or  mortar.  In 
others  the  lining  consists  of  special  refrac- 
tory lirlckn  Willi  Joints  cemented.  Also 
see  Refractories,  electric  furnace  lining. 
Manufacturer; 
Betaon  Plastic  Fire  Brick  Co..  Inc..  Rome, 


of  metal.  These  linings  are  made  of  fiber 
or  some  form  of  treated  inaulating  paper. 
The  lining  is  generally  Tnade  in  two  pieces, 
one  which  tits  within  the  cap,  the  other 
within  the  body  of  the  socket.  They  serve 
to  protect  the  current-carrying  parts  of 
the  socket  body  or  terminals  from  grounds 
and  short-circuits  through  contact  with  the 

Manufacturers: 

Bryant  Electric  Co.,  The.   1421  State  St.. 

Bridgeport,  Conn.      "Bryant." 
Canadian  General   Electric   Co.,    Ltd.,   212 

King  St..   W,,   Toronto,   Ont..  Can. 
Elastold  Fibre  Co..  The.   Waltham.   Mass. 
Standard  Fibre  Co.,  11  Miller  St.,  Somer- 

vllle.  Mass. 
LINK. — Trade  name  for  electrically  oper- 
ated   pianos     manufactured     by     the     Link 
Piano  Co..    Inc.,    181    Water   St.,    Blngham- 


39th    : 


LINK-BELT  CO.— Chicago.  III.  Manufac- 
turer of  power  transmission,  elevating  and 
conveying  machinery  and  accessories.  In- 
corporated 1S80.  President  and  treasurer. 
Charles  Piez;  vice-presidents,  Slaunton  B. 
Peck,  Alfred  Kauffman,  A.  C.  Johnston: 
secretary,  B.  A.  dayman.  Main  office.  329 
W.  39th  St..  Chicago.  III.  Factories,  Phila- 
delphia, Pa.;  Chicago,  lit.;  Indianapolis. 
Ind.;  Toronto,  Ont.  Branch  offices.  299 
Broadway,  New  York.  N.  Y.;  49  Federal 
St..  Boaton,  Mass.;  1501  Park  Bldg.,  Pitts- 
burgh, Pa.;  Central  National  Bank  Bldg., 
St.  Louis.  Mo.;  547  Elllcott  Sq„  Buffalo, 
N.  Y.;  2nd  National  Bank  Bldg.,  Wilkes- 
Barre.  Pa.;  Robson-Pritchard  Bldg..  Hunt- 
~~"    Va.;  429  Kirby  Bldg..  Cleveland, 


Ohio;   4210  Woodward  Ave..   Detroit    Mich 
118    S.     3rd    St.,    Minneapolis, 
Kim  hurst  Bldg.,   Kansas  City, 


.    _.  Morrow,  720  Brown-Marx  Bldg..  _ 

Ingham,  Ala.;  Llndrooth,  Shubart  A  Co. 
Boston  Bldg.,  Denver,  Colo.:  F.  Weill* 
Starks  Bldg.,  Louisville.  Ky.;  C.  O.  Him 
Hibernla  Bank  Bldg;..  New  Orleans,  La. 

LINK  KEV.— Trade  name  for  flxtun 
chain  link  tool  manufactured  by  the  May- 
hew  Tool  Co..   Willlamstown.   Pa, 

LINK  PIANO  CO.,  INC.— 183  Water  St. 
BInghamton,  N.  Y,  Manufacturer  of  elec- 
trically operated  pianos.  Business  estab- 
llshed  1S16.     President.   E.   A.    Link. 


the  field  where  forging  equipment  Is  not 
at  hand.  For  making  these  repairs  several 
forms  of  connecting  links  are  made.  Such 
links  are  usually  made  split,  the  two 
halves  being  fastened  together  by  bolts, 
rivets  or. other  simple  mechanical  means. 
Manufacturers: 
Atkins  A   Co.,    E.    C„    402   S.    Illinois   St 

Indianapolis,    Ind. 
Bonney  Vise  A  Tool  Works,  Inc.,   Allen- 
town,    Pa. 
Caldwell    &    Co..    Inc.,    Edward    F..    38-40 

W.    15th  St.,  New  York,  N.   Y. 
Chain    Products    Co.,    The,    3924    Cooper 

Thomas  &   Sons  Co.,   The  R.,   East  Liver- 
pool,   Ohio,      "Thomas." 
LINKS.    PULL    CHAIN    INSULATING.- 

Due  to  the  danger  from  accidental  ground  I 
through  a  person  using  the  fixture  In  bath 

for  sockets  in  these  fixtures  are  sometimes 
lirnvKlcd  with  an  insulating  section  which 
forms  a  link  In  the  chain  and  effectively 
Insulates  the  accessible   portion. 

Manufacturers: 

Harrlgan,  Thomas  B,.  Woodstock.   Va 

Huhbell,   Inc..   Harvey,    Bridgeport.   Conn. 

Pass  &  Seymour.  Inc.,  Solvay  Station. 
Syracuse,  N.   Y.     "P.  A  s." 

LINKS.  PULL  CHAIN  SPLICING.  - 
These  links  are  generally  some  rorm  of 
bent  brass  clip   fashioned   to  grip  any   ball 


epair  a   broken   chain. 
Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St, 
Bridgeport,    Conn.      "Bryant" 

Harrlgan.  Thomas  B.,   Woodstock.    Vt 

HuMiell.    Inc..    Harvey,    HrliiKopnrt.    Torn. 

McKenney  &  Waterbury  Co..  1S1  l'j;inl; 
lln  St..  Boston.   Mass.      "Malion." 

Pass  A  Seymour,  Inc.,  Solvay  station 
Syracuse.    N.    Y.      "P.   A   S." 


LINKS,  REINFORCING,  MESSENGER 
STRAND.— Reinforcing  links  are  usually 
made  of  wrought  iron  bent  into  an  open 
link  with  eyelets  at  the  open  ends.  A  bolt 
passed  through  the  eyelets  closes  the  link. 
They  are  used  to  take  the  strain  off  the 
messenger   clamp   at   corners    and    turns   In 


Bridgeport,   Conn. 
Li  NO  LAC.— Trade     m 
arnlsh   manufactured  t 


,  1421  State  St.. 
■yam." 

for    insulating 


h  St.,  New  York,  N.  Y. 
■ads     name     for     portable 
manufactured      by      I.      P. 
-43    10th    Ave.,    New    York. 

LINOTAPE.— Trade     name_  for     cordage 


I  by  the  John  ' 


Mfg.    Co..    Lehigh    .... 
Philadelphia,   Pa. 
LINOTAPE.— Trade 


•  for  oiled  tape 


Church   St.,   New  York.   N. 

LINOTYPE   POT   

era.  electric,  linotype  pot 

L.INTERN,— Trade  nam 

factured    by    the   Nichols - 

Lorain   Ave.,   Cleveland. 

LION — Trade  name  i 

plosives  Co.,  Inc.,  120  Broadway,  New 
N.  Y. 

LION.— Trade  name  for  storage  bal 


HEATERS.— See   I 


-Lintern   Co..    S4G4 

Ohio. 

r  electric  blasting 


s    Guars 


.   Louis,   Mo. 
ir   electrical    t 
ired   by  the   I 


2017-2025  Lucas  Ave.. 
LION.— Trade   i 

man-Corr.      Mfg.      <~~o.,      au      mamec      di„ 
Philadelphia,  Pa. 

LION.— Trade  name  for  grease  cups  man- 
ufactured   by   the   Lunkenhclmer   Co.,    Cln- 

LION.— Trade  name  for  packing  manu- 
factured by  the  James  Walker  &  Co..  Ltd., 
46  West  St..  New  York.  N.  Y. 

LION     ELECTRICAL    APPLIANCE    CO., 

INC.— 360  Morgan  Ave..  Brooklyn.  N.  Y. 
of  lighting  fixtures  and  port- 
lamps.     Business   established 


919,     President  and  treasur 
er;   vice-president  and  seer 

er,  Max  Schaf- 
etary.   O.   Kup- 

LIONEL  CORP.,  THE.— 4 

*ew   York.  N.  Y.     Manufac 
ormers   and   electrical   toys 
abllshed  1900.     President.  I 
reasurer.    A.    J.    Scharps; 
Mark  Harris.    Factory,  Irvl 

-52  E.  Slat  St.. 

Business   es- 
Llonel  Cowen: 

ngton.  N.  J|fr' 

LION  IT  E.— Trade     name 

abrasive     manufactured      by 
Abrasive    Co.,    Inc..    College 

for    aluminous 
the    Ueneral 
Ave.,    Niagara 

N.   Y. 

LIPMAN     REFRIGERATING    WORKS.— 

53  W.  Jackson  Blvd..  Chicago.  Til.  Manu- 
facturer of  electric  pumps  and  refrigerators. 
President.  C.   E.   L.   Lipman;  secretary  and 


REFRIGERATOR  CAR  A  MFQ. 

ju.— Belolt,   Wis.     Manufacturer  of  electric 
-efrigerating     machines,      air     compre 


LlPMA 
-     -Belt 


nt.    C.    E.     L. 


man.  Main  office,  I'.clnit,  Wis.  Factories, 
Helolt.  Wis,  South  Belclt.  111.  Branch  of- 
fice, 22S  Monadnock   Block,   Chicago,  III. 

LIPPINCOTT-CARWEN  CORP.  —  Erie 
Ave.  and  Richmond  St.,  Philadelphia,  Pa. 
Manufacturer  of  armature  winding  ma- 
chines and  special  machinery.  President. 
Alfred  H,  Lipplncutl;  vice-presidents,  V. 
Hazard  Llpplncott  and  Charles  HrQulmby; 
secretary.  A.   A.  Cavanaugh. 

LIPPINCOTT  GLASS  CO.— Alexandria. 
Ind.  Manufacturer  of  arc  lamp  globea. 
President.  W.  J.  Llpplncott;  vice -president, 
Philip  Hinkle;  secretary.  J.  T.  Llpplncott: 
treasurer,  S.  L.  O'Bryant;  general  manager. 

II.  N.   McEwen. 

LIQUID  CARBONIC  CO..  THE.— Chicago, 

III.  Manufacturer  of  oxyacetylene  welding 
outfits  and  lead  burning  outlits.  President. 
A.  R.  Brunker:  vice-presidents,  C.  R.  Bull. 
T.    E.    Brown.    B.    1)     Itatir;    vice-president 

and   secretary.   W.   K.    Mcintosh;   trw  - 

C.    Y.    Richmond:    general    sales 
T.  B.  Harned.  Jr.     Main  office  at 


nil    factory, 


Kansas  City,"  Mo.; 
Tenn.;   Toronto,    O: 


,  New  York.  N.  Y.;  Boston, 
irgh.  Pa.:  Cincinnati.  Ohio: 
Is.;  Philadelphia,  Pa.:  Mlnne- 
Atlanla.  Ga. ;  St.  Louis.  Ho.; 
*"'   ""    Tex.;   Memphis). 
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LISTER  &  CO.  (CANADA),  LTD..  R.  A. 
—Toronto.  Ont..  Can.  Manufacturer  or 
portable  and  farm  light  I  ng  and  power 
plants.  Internal  combustion  engines  and 
generators.  Business  established  1867. 
President.  George  A.  Lister;  vice- president, 
secretary,  treasurer  and  general  manager. 
W.  J.  Ellis:  sales  manager,  J.  W.  Jamie- 
son.  Main  office.  68  Stewart  St..  Toronto. 
Ont..  Can.  Factory.  Dursley,  England. 
Branch  office  and  warehouse.  Wall  St., 
Winnipeg.    Man.,    Can. 

LISTER-BRUSTON.  — Trade  name  for 
automatic  electric  lighting  and  power 
plants  made  by  H.  A.  Lister  &  Co.  (Can- 
ada), Ltd.,  68  Stewart  St.,  Toronto,  Ont. 

LITE- ARM.— Trade  Dame  for  clamp 
lamps  manufactured  by  the  Reliable  Elec- 
tric Co..   S145   Carroll  Ave.,   Chicago,   111. 

LITE-A-WHILE.— Trade  name  for  switch 
manufactured  by  the  Adslt  Laboratories. 
826  Hennepin  Ave..  Minneapolis.  Minn. 

LITEFINDER.— Trade  name  for  radium 
beads,  buttons  and  tacks  for  switches  man- 
ufactured by  the  Llghtfinder  Sales  Corp., 
Inc..    14   W.    17th    St..    New    York.    N.    T. 

LITE  UNIT.— Trade  name  for  lighting 
flxtures  manufactured  by  the  Edwards 
Lighting  Fixture  Co.,  20  E.  Lake  St.,  Chl- 

LITER.— The  metric  unit  of  liquid 
volume.  Abbreviated  1.;  1  1.  -1.000  cu. 
cm.  =1  cubic  decimeter  =  1.0666  quart 
(liquid). 

LITSCHER  LITE  CORP.— 1138-40  Mon- 
roe Ave.,  Grand  Rapids,  Mich.  Manufac- 
turer of  farm  lighting  and  power  plants. 
President,  C.  J.  Litscher;  vice-president. 
F.  V.  Rowe;  treasurer.  D.  A.  Blbdgett: 
secretary.  H.  J.  Bennett:  general  manager, 
L.    W.    Heath;   sales   manager.   R.    B.   Har- 


Mich. 

LITTLE  BEN.— Trade  m 
vacuum  cleaners  manufi 
Clements  Mfg.  Co.,  609  Ful 


LITTLE  GEM.— Trade  name  for  rosettei 
manufactured  by  Pass  &  Seymour,  Inc. 
Sot v ay   Station,   Syracuse,   N.   Y. 

LITTLE    OEM.— Trad*   nan 


IHL'llInC 


3   Ra- 


Racine.   Wis. 

LITTLE  GIANT.— Trade  name  for  elec- 
tric hoists  manufactured  by  the  Brown 
Clutch   Co.,    Sandusky.   Ohio. 

■LITTLE  GIANT.— Trade  name  for  elec- 
tric drills  and  grinders  manufactured  by 
the  Chicago  Pneumatic  Tool  Co.,  6  E.  44th 
St.,  New  York,  N.  Y. 

LITTLE  GIANT.— Trade  name  for  elec- 
trically operated  peanut  and  grain  threash- 
era  manufactured  by  Heebner  &.  Sons. 
Lansdate,  Pa. 

LITTLE  GIANT.— Trade  m 


n  lee  c 


t  fra 


lufac 


1  by 


Henry  Q.  Lange.  162  N.   May  St.,   Chicago, 

LITTLE  GIANT.— Trade  name  for  motor- 
driven  hammers  manufactured  by  the  Little 
Giant  Co..  Mankato.  Minn. 

LITTLE  GIANT.— Trade  name  for  gear 
and  pinion  pullers  manufactured  by  the 
Premier  Electric  Co.,  3800-3810  Ravensvood 
Ave..   Chicago,   111. 

LITTLE  GIANT.— Trade  name  for  ex- 
pansion sleeves  manufactured  by  the  Stan- 
nard    Mfg.    Co.,    379    Allen    St..    Springfield. 

LITTLE  GIANT  CO.— Mankato.  Minn. 
Manufacturer     of     motor- driven     hammers. 


President,    George    M.    Palm 


....  ._..,  Boston.  Mass.  Manufacturer  of 
tool  boxes  and  chests. 

LITTLE  HUSKY.— Trade  name  for  light- 
ing and  power  plant  manufactured  by  the 
Matthews  Engineering  Co.,  Sandusky, 
Ohio. 

LITTLE  HUSTLER.— Trade  name  for  toy 
motors  manufactured  by  the  Knapp  Elec- 
tric &  Novelty  Co..  611  W.  51st  St.,  New 
York.  N.  Y. 

LITTLE  JEFF.— Trade  name  for  toj 
transformers,  manufactured  by  the  Jetft-r 
nor  Electric  Mfg.  Co.,  426-410  S.  Green  St. 
Chicago.  II L 

LITTLE  RHODY.— Trade  name  for  flash 
lights  manufactured  by  the  Providenct 
Electric  Mfg.  Co.,  23  Broad  St.,  Providence 

a  i. 


LITTLE  SIGNAL  MAN,— Trade  name  for 
automobile  signals  manufactured  by  the 
Chicago  Automatic  Signal  Co.,  56  W.  Ran- 
dolph St.,  Chicago,  III. 

LITTLE  TWENTY.— Trade  name  for 
electrolier  snap  switch  manufactured  by 
the  Arrow  Electric  Co.,  101  Hawthorne  St., 
Hartford.  Conn. 

LITTLE  WONDER.— Trade  name  for 
electric  water  heater  manufactured  by  the 
National  Electric  Water  Heater  Corp.. 
Times  Bldg.,  New  York.  N.  Y. 

LITTLEFORD  BROS.— 453  Si.  Pearl  St.. 
Cincinnati,  Ohio.  Manufacturers  of  dis- 
tribution boxes,  melting  pots,  tanks  and 
other  plate  and  sheet  steel  products.  Busi- 
ness established  1882.     Roger  S.  Littleford, 

LIVE.— In  electrical  work,  a  term  used 
to  designate  any  circuit  or  apparatus  that 
Is  operating  or  electrically  energized,  con- 
trasted with  any  which  is  idle  or  not 
energized  and  therefore  said  to  be  "dead." 
Thus  there  Is  the  term   "live  wire."  which 

to  a  circuit  having  current  (lowing  in  it  or 
at  least  potential  applied  to  It. 

L.  M.  T. — Trade  name  for  lamp  guards 
manufactured  by  the  I.  M.  T.  Lamp  Sav- 
ing Device  Co.,  168  Bridge  St.,  Springfield. 

L.  M.  T.  LAMP  SAVING  DEVICE  CO.— 
168  Bridge  St..  Sprlngfleld.  Mass.  Manufac- 
turer of  lamp   guards. 

LOAD. — The  output   of  a  machine  or  of 


other  apparatus. 


I.  the  load  la 

output;     with    d-c. 

t  is  the  electrical  power  output: 
witn  a-c.  generators  and  transformers  it  is 
the  kilo  volt- ampere  output,  or  the  electri- 
cal power  output  with  the  power-factor  of 
this  output  specified  In  either  case. 

LOAD,  ANTI-INDUCTIVE,  CONDEN. 
SIVE.  CONNECTED.  INDUCTIVE,  NON- 
INDUCTIVE  AND  MAXIMUM.— These  dif- 
ferent kinds  of  power  loads  are  described 
under  the  respective  headings:  Anti-Induc- 
tive load,  Condensive  load.  Connected  load, 

LOAD  BOXES.— See  Testing  outfits. 
watt-hour  meter;  also  Loads,   artificial  or 

phantom. 

LOAD  CURVES.— Load  curves  are  curves 
or  graphs  representing  the  variation  of 
load  with  respect  *"   "  "  —  '~ 


■  power   plants 

t    Inl- 


and  particularly  central  sta 

ably    the   most   widely   used   

po  riant.       These     are     usually     drawn     uy 

E lotting  the  plant  power  load  or  demand  in 
ilowatts  against  the  time  in  hours.  They 
show  graphically  at  what  periods  of  the 
day  the  load  is  heavy  and  light.  The  oper- 
ators at  the  plant  are  thereby  enabled  to 
know  from  the  curve  that  at  a  certain 
time  it  will  be  necessary  for  them  to  have 
sufficient  steam  available  to  "bring  In" 
generator    to    supply 


that 


will    1 


The 


0  im- 


._._  r_.._ilta  making  various  studiei 
prove  the  plant  efficiency,  to  raise  t._, 
era  I  economy  by  showing  when  high  loads 
should  be  reduced  and  low  loads  added  to, 
and  what  conditions  must  be  designed  for 
In  new  plants,  lines  and  substations. 

In  a  similar  way  load  curves  are  drawn 
for  telephone  systems  to  show  the  number 
of  calls  that  are  handled  during  any  por- 
tion of  the  day.  Electric  railways,  both 
for  street  and  interurban  service,  also  try 
to  obtain  load  or  traffic  curves,  although  c 


v  the  total  load  or  actual 

rormance  trom  hour  to  hour.     This  ca 

many  cases  be  determined  by  taking  a  load 
curve  of  the  kilowatt  Input  to  the  power 
circuits  of  the  plant  or  the  Input  of  the 
motors  driving  the  department  or  partlcu- 
lar  machine  under  Investigation.  A  curve- 
drawing  wattmeter  gives  such  a  record,  the 
kilowatt  values  being  fairly  proportional  f 
the  actual  load  or  output  of  the  plant,  d« 


most   often    showing 
.    .   _ Jr  to  hour  and  Inter- 
vening fractions  thereof  (as  recorded  by  s 
graphic  or  curve-drawing  wattmeter),  mai 


Load    ( 

load  va  rial  lor 


3  plot  average  values  of  l 


year.  If  the  curve  has  only  a  few  points, 
as  twelve  In  the  above  case.  It  is  drawn 

as  a  series  of  straight  lines  connecting 
these  points,  since  the  probable  shape  of 
the  actual  average  load  curve  cannot  be 
determined  from  so  few  points. 

When   a    load  curve   has   been   plotted    It 
usually    resembles .  a    cross-section    of    a 

sequently  the  high  loads  are  commonly 
"peaks"  (the  highest  load  the  "peak  load") 
and  the  low  loads  "valleys."  If  the  load 
can  be  shifted  to  cut  down  the  peaks  and 
raise  the  valleys,  the  economy  of  operation 
can  in  practically  all  cases  be  substantially 
Increased.  The  Ideal  load  curve  is  a  hori- 
zontal line,  that  is,  constant  load.  Such 
a  load  has  100%  load -factor.  Also  see 
Load-factor. 

LOAD- FACTOR.— The  ratio  of_  the  aver- 


The  average  power  Is  taken  over 

a  certain  period  of  time,  such  as  a  day,  a 
month,  or  a  year,  and  the  maximum  Is 
taken  as  the  average  over  a  short  Interval 
of  the  maximum  load  within  that  period. 
In  each  case,  the  Interval  of  maximum 
toad  and  the  period  over  which  the  average 
Is  taken  should  be  definitely  specified,  such 
as  a  "16-mlnute  dally"  load-factor.  The 
proper  Interval  and  period  are  usually  de- 
pendent upon  local  conditions  and  upon  the 


r  which  the  load-factor  is   t 


SUMPTION.— The  use  of  « 
houses,  stores  and  factories  vt 
requirements  of  the  occupant 
amount  used  In  a  residence, 
is  equivalent  to  about  two  h 
day   of    the    largest   amount    t 


Is  expressed  a 

Or  If   his   maximum    demand   i _.    

and  his  monthly  consumption  were  1.600 
kw-hr.  per  month,  his  load-factor  would  be 
1.80O/fl0xS0x!4)=26%;  this  Is  his  monthly 
load-factor.  If  there  were  certain  months 
when  his  consumption  was  less  than  1.800 
kw-hr.  and  his  total  annual  consumption 
was  17,620  kw-hr..  his  annual  load-factor 
would  be  17.520/fl0it8.760)-20%.  The  an- 
nual load-factor  is  generally  used  in  making 

LOAD  LOSSES.  STRAY.— Lasses  occur- 
ring as  the  result  of  load  on  a  machine 
which  cannot  be  measured.  They  are.  in 
the  main,  eddy-current  losses  in  the  arma- 
ture conductors,  short-circuit  losses  in 
colls  undergoing  commutation  In  commuta- 
tor machines  and  extra  Iron  losses  brought 
about  by  the  load. 

LOAD,  TELEPHONE  OPERATOR'S.— 
The  number  of  originating  calls  handled  by 
an  operator.  The  unit  Is  the  flat-rate  non- 
trunked  call,  Trunked  calls  take  more 
time  and  labor  and  count  for  more  than 
one    call    each.      Other    kinds    of    calls    re- 

Suire  other  amounts  of  work.  "Equating 
actors"  are  used  In  calculating  the  rea- 
sonable load  that  an  operator  may  be  ex- 
pected to  take  care  of  or  "carry."  The 
busy-hour  load  Is  the  number  of  calls  which 
originate  In  the  most  busy  hour  of  the  day. 
LOADERS.  CAR  OR  WAGON.  MOTOR- 
DRIVEN.  BUCKET  OR  BELT  TYPES.— 
These  conveyors  are  used  for  loading  such 
materials  as  coal,   aand.  gravel  t~'   "*  — 


bucket 


has    l_ 
for  which 


jell     or 


a  point  above  the  wagon  where  the  belt 
or  buckets  drop  this  load.  It  Is  backed  into 
the  pile  of  material  and  either  loads  Itself 
by  pushing  Into  the  pile  or  the  buckets  or 
belt  are  loaded  by  scraping,  raking  or 
shoveling  the  material  by  hand.  The 
motor-driven  machines  are  advantageously 
used  where  electric  power  Is  available,  the 
being  conducted  t     "" "       ■-■■■-- 


Manufacturer*: 

Barber-Greene   Co..  Aurora,  111.     "B-G." 

Brown     Portable     Conveying     Machinery 

Co..    10    S.    La    Salle    St.,    Chicago.    111. 

"Auto- Filer." 
Gallon     Iron     Works     A     Mfg.     Co.,     The, 

Gilford-Wood  Co.,  Hudson.   N.  Y. 
Jeffrey   Mfg.    Co..    1st   Ave.    and    4th    St., 

Columbus.    Ohio.  - 

Lake  wood     Engineering     Co.,     Cleveland, 


LINK-BELT  CO.,  129  " 


'.  S9th  St..  Chlca- 


Google 
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Maroa.  Mfg.  Co..  Maroa,  ID.     "Boss." 
Portable    Machinery    Co.,     " 
N.   J. 


Inc.,    Passaic, 


a  placed  In  aeries 
telephone   line    to 


ley  were  Invented  by  Dr.  M.  I. 
Pupln,  and  are  often  called  Pupln  colls. 
They  are  used  to  Improve  transmission  and 
are  employed  extensively  on  long  lines. 
These  colls  are  made  In  torroldal  form  and 
have  two  windings  per  coll,  each  winding1 
being  connected  In  series  in  the  two  wires 
of  &  line.  They  are  placed  at  Intervals  of 
about  eight  miles  In  open-wire  circuits  and 
from  l  to  2.E  miles  In  cable.  Several  colls 
are  usually  assembled  In  a  single  Iron  case, 
resembling   somewhat   a    transformer    case. 

Manufacturers: 

Klitsen  Hadio  Mfg.  Co.,  Inc.,  Flett  Ave.. 

Western 'Electric  Co.,  Inc.. 

New  TorH,  N.   T. 
LOADING    OF    TELEPHONE     LINES.- 

Loadlng  is  practiced  on  telephone  lines  fo: 


5  Broadway, 


slon  efficiency 


)f  tons 
of  t 


dr.: 


The 


g  the 


common  method  of  loading  la  by  using  In- 
ductance colls  at  Intervals  to  add  to  the 
normal  Inductance  In  the  circuit  and  thus 
compensate  for  the  excessive  capacitance. 
These  loading  colls  may  be  connected  in 
series  with  the  lines,  called  series  loading, 
or  connected  across  the  line,  called  shunt 
loading.     Also  see  Loading  colls. 

LOADS,  ARTIFICIAL  OR  PHANTOM.— 
A  phantom  or  artlflcal  load  Is  a  device  for 
furnishing  a  load  current  to  Instruments 
being  tested,  from  a  source  of  lower  poten- 
,..,   ., —   ..,  .,        ,  —  .,  ■1  wnich  the 


variation  in  the  secondary  voltage. 
load  current  is  varied  in  large  stepi 
changing  the  secondary  voltage.  In  t 
steps  by  the  variable  resistance.  The  tr 
former  and  resistance  are  gene 
mounted    together    In   one   case   and 


Manufacturers: 

STATES  CO.,  THE.  71  Francis  Ave., 
Hartford.  Conn.  An  artificial  load  for 
meter  testing  is  here  provided,  adjust- 
"*'"    j  which  may 


Ing     single     phase     meters,     or     poly- 

ments  singly  or  with  current  colls  in 
series:  2— Form  LD  for  testing  single 
and  polyphase  meters  as  in  LS,  but 
with  two  meter  positions:  S— Form  P. 
arranged  particularly  for  polyphase 
work.    The  left  hand  Illustration  shows 


Form  L8  Type  F 

arrangement  of  Form  LS  equipment. 
Various  types  of  portable  "phantom" 
loads  are  also  furnished.  One  of  these, 
Type  F.  Is  shown  in  right  hand  illus- 
tration. It  Is  designed  particularly  for 
use  in  testing  a-c.  watthour  meters  by 
the  rotating  standard  test-method.  It 
is  small,  light,  easily  adjustable,  non- 
inductive,  and  economical  of  energy, 
with  closely  Hied  load  steps.— Adv. 
Ward   Leonard  Electric  Co..  Mt.   Vernon. 

N.   T. 
Western  Electric  Co.,  Inc.,  195  Broadway. 


tlon   or   — 

are  the  metal,  impurities  in  the  same,  an 
a   fluid    moistening  the    two.      Under    thes 


ind  flows  in  the 


tegratlon   of  the   electrode   materials. 

LOCALIZED    LIGHTING   CORP.— 540  \ 
-■■■     ~-      New  York.   N.   Y.     Manufactur 


of    self-adjusting 


president,   Robert  W.   Anderson;   secretar: 
Solomon  Shapiro. 

LOCATORS.     CONDUIT    AND     PIPE.— 


device   for   deter 


pipe,  usually  by 
gnetle  Held  evi- 
■nsitive  magnetic 
,n  and 


needle  or  compass.     An  explori 
telephone   receiver   may   also  be  usea  wim 
a    method    of    applying    a    high-frequency 
oscillation  to  the  conduit  or  pipe  system. 

Manufacturers: 

Electric  Specialty  Mfg.  Co.,  Cedar  Rapids, 

LOC  DROP.— Trade  name  for  elevator  an- 
nunciators manufactured  by  the  Elevator 
Supplies  Co.,  Inf.,  lf,li  Willow  Ave.,  Ho- 
boken.  N.  J. 

LOCK. — Trade  name  for  grease  cups 
manufactured  by  Lunkenhelmer  Co.,  Cin- 
cinnati.  Ohio. 

LOCK  FAST.— Trade  name  for  attach- 
ment pliiBS  manufactured  by  the  Peerless 
LlKht   Co.",   653  W.   Washington  Blvd.,   Cht- 


)ell.  Inc.,  Brldgepor 
LOCK   SWITCHES.   BURGLAR   ALARM. 

-See  Switches,  burglar  alarm,  lock  or  key 


Jaltlmore. 

...  Ju  si  nesa-es"tflb  fished  1894. 
President,  Donald  Symington:  vice-presi- 
dents, F.  H.  Reagan.  J.  F.  Symington,  W. 
Q.  Hoffman,  Jr.;  secretary,  J.  F.  Douty, 
Jr.:  treasurer,  W.  G,  Hoffman.  Jr.;  general 
manager,  F.  H.  Reagan;  sales  manager. 
D.  H.  Osborne.  Main  office,  Maryland 
Trust  Bldg..  Baltimore.  Md.  Factories, 
Baltimore.  Md.,  and  Victor.  N.  T.  Branch 
office,  Woolworth  Bldg..  New  York.  N.  T. 
Sales   representatlv         "  "     " 


Stat 


lectrlc 


Qa.;   Charles  L.   Ward.   907 

Bldg..  Kansas  Cltv,  Mo.;  Pacific  States 
m!«ctrlE  Co.,  San  Francisco,  Ca!..  Seattle. 
Wash.,  Portland,  Ore.;  O.  H.  Davidson 
Equipment  Co.,  1633  Tremont  St.,  Denver. 
Colo. 

LOCKING  ATTACHMENTS.— See  At- 
tachments,  locking,   for  switches. 

LOCKING  GUARDS.— See  Guards,  lamp, 
locking. 

LOCKING  SOCKETS.— See  Sockets,  lock- 
ing. 

LOCKING  SWITCHES. —  See  Switches, 
locking,   flush. 

LOCKNUTS.  CONDUIT— Thin  octagonal 
threaded  fUtlnge  used  on  the  ends  of  rigid 
conduit  as  lamb  nuts  to  lock  conduit  fit- 
tings against  corresponding  conduit  bush- 
ings and  secure  a  permanent  and  rigid 
Joint.  They  are  used  Isrgely  In  conduit 
boxes  and  cabinets  for  securing-  Industrial 
mstal  reflectors  rigidly  to  the  conduit  fix- 
ture stem,  etc. 

Manufacturers: 

Appleton    Electric    Co..    1703    Wellington 
Ave..  Chicago,  111. 

Austin    Co.,    The    M.    B..    108-16    S.    Des- 
plalnes    St..    Chicago,    III. 

Central    Nut    Lock    Co..    33Z    S.    Michigan 
Ave..   Chicago.   111.      "Condulocknut." 

Cleveland    Wrought    Products    Co.,    The. 
West  58th  St..  Cleveland.  Ohio. 

Dallas   Brass   8c   Copper  Co..   820   Orleans 
St.,  Chicago,  III. 

Frallck   &   Co.,    S.    R„    IS    S.    Clinton   St.. 
Chicago,   111.      "Kwlkon." 


Franks  Mfg.   Co.,   Rock   Island,  III. 

■      -\.    Mfe    "-       ~' ' 

"Square  Go 


Grabler   Mfe.    Co..    The,    Clev 


Ohio. 


Illlnc 


;  Malleable  Iron   Co      1301-1 


. jrsey  Pkwy..  Chicago,  111. 

Krayben  Metal  Products  Co..  Inc..  138 
Prince  St.,  New  York.  N.  Y. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  Lock- 
nuts  manufactured  by  the  National 
Metal  Molding  Co.  are  made  from 
stamped  steel,  and  are  cut  and  thread- 
ed by  machines.  After  being  tested  for 
uniformity  of  size  and  threading,  they 
are  treated  with  the  special  sherardlz- 
ing  process.  This  insures  the  thread- 
ing, as  well  as  the  body  of  the  lockout. 
to  be  protected  from  rust  or  other  de- 


wrenon.     See  display  a 


Oil    Well    Supply   t 


3  1308.) 


.  Co.,  The  Edbro.  318 
N.  Holliday  St.,  Baltimore,  Md. 

Schwartz  &  Bro.,  S.  Robert.  729-31  Broad- 
way, New  York,  N.  Y.     "Esrobert." 

STEEL  CITT  ELECTRIC  CO.,  Pitts- 
burgh. Pa.  (Write  for  Catalog  34.) 
"Pullman"  locknuts.  sizes  %  to  l-ln„ 
are   made  of  special  composition  steel. 


grade  mal- 
leable  iron   and  cast   in    "rib"   design. 
All  sizes  are  sherardlzed  to  prevent  rust. 
—Adv. 
THOMAS  A  BETTS  CO.,  THE.  63  Veaey 

St.,  New  York,  N.  Y.  "T.   &  B." 
WALKER    BROS.     &    HAVILAND.    Otis 

Bldg..  Philadelphia,  Pa. 
WIndman-Goldsmlth,     Inc.,     399-403    East 

Ave.,  Perth  Amboy.  N.  J. 
LOCKS,  AUTOMOBILE.  — Absolute  pre- 
vention of  theft  of  automobiles  Is  practical- 
ly Impossible.  Locks  for  automobiles  are 
therefore  designed  primarily  to  make  theft 
as  difficult  as  possible  by  making  the  car 
unmanageable  or  attracting  attention  to 
theft  in  other  ways.  The  locks  are  gen- 
erally of  the  cylinder  or  tumbler  variety 
and  {ill  parts  are  sufficiently  heavy  to  make 


m  possible 


by   strik- 

._.    with    wire 

cutters.  For  coupes,  or  other  closed  elec- 
tric vehicles,  the  door  Is  always  provided 
with  a  tumbler  lock.  There  are  several 
locks  which  fasten  on  the  steering  column. 
They  either  release  the  wheel  from  the 
steering  column  or  lock  It  In  one  position 
so  that  it  cannot  be  turned.  Another  type 
Is  made  of  a  heavy  piece  of  Iron,  shaped 
like  a  chain  link,  which  Is  fastened  around 
the  tire  of  either  of  the  front  wheels,  giv- 
ing the  car  an  eccentric  motion  If  It  is 
towed  or  driven.  Another  device  is  used 
which  locks  the  gears  In  neutral. 

Manufacturers: 

Bradsto  Appliances,  Inc..  65  Main  St.. 
Buffalo.   N.   Y.     "Yell-O-aurad." 

Briggs  &  Stratton  Co..  1047  Louis  Ave.. 
Milwaukee,    Wis.      "Basco." 

Corbin   Cabinet    Lock   Co.,    New    Britain. 

K-W  Ignition  Co..  The,  E.  30th  St.  and 
Chester  Ave.,  Cleveland.  Ohio.  "K-W 
Autolock." 

Long  Distance  Spark  Plug  Co.,  Birming- 
ham,  Ala.     "Stop  Thief." 

Moss-Schury  Mfg.  Co.,  Inc..  444-416 
Woodbridge  St.  E.,  Detroit,  Mich. 

Nulock  Mfg.  Corp.,  1639  Broadway,  New 
York.    N,    T.      "Nulock." 

Phelps  Guardant  Time  Lock  Co.,  114-rit 
Liberty  St.,  New  York.  N.  Y. 

Recording  Devices  Co..  The.  5th  and  Nor- 
wood Sis.,  Dayton,  Ohio. 

Warner  Electric  Co.,  Muncie.  Ind. 
"Wheel- tilt." 


locking  tbem  In  place.  If  theae  are  lamps 
hung  over  city  streets,  the  lock  is  usually 
of  the  padlock  type  and  is  mounted  on  the 
pole,  being  then  commonly  called  a  pole 
loch;  for  Ihese  see  Locks,  pole.  For  in- 
candescent lamps  used  in  interior  lighting 
the  lock  Is  usually  a  part  of  the  socket. 
the    latter    being    specially    designed    and 


E  M  F   ELECTRICAL  YEAR  BOOK 


LOCOMOTIVES 


la  locked  In  place  by  having  a  locked  lam 
guard  or  cage  surrounding  It!  for  these  sea 
Guards,  lamp,  locking. 

LOCKS,   METER.— To  prevent  tampering 


meter  or  Its  connection*.    For  these  devices 
■ee  Seals,  meter. 

LOCKS.    POLE.— To    prevent    tampering 
with    outdoor _  switching    equipment,    noist- 

used.  Generally  t 
slat  rust  and  the 
or  placed  In  the 

rain  or  sleet  canuui  urivu  iniu  n. 
Manufacturer*: 

Fralm- Slay  maker  Hardware  Co.,  1st  St., 
West  End   Ave.,   and   2nd  St..   Lancas- 
ter, Pa.     "Autoloo." 
LINE  MATERIAL  CO.,  South  Milwaukee, 

Wis.     (See  display  adv.,  page  12/8. > 
LOCKS,  TIME,  ELECTRIC  SIGNALING. 
— Time   locks   are   commonly   operated 


e  lock  bo  that 


isj    iwiiu,    si    ma   police    hsad- 

.. r  those  of  the  protective  agency 

In  whose  system  they  are  connected.  They 
are  arranged  to  give  the  signal  when  the 
lock  is  being  tampered  with  ao  that  an  In- 
vestigation of  the  cause  may  be  imme- 
diately made. 

LOCKS.      TIME  -  RECORDING,      ELEC- 
TRIC—Locka   fltted   with   electric   contacts 
i  time  the  key  la  In- 


dia U 


lakins 


clock- operated      recording     aheet. 

used  to  check  the  time  of 

employees;    the 


arrival    and    departui 

recording  Impulse  may  be  arrange! 
actuate   an   alarm   within  the  mgl 
and  thus  signal  any  attempt  at  unauthor- 
ised entry,  aa  in  the  locks  described  above. 

Manufacturers: 

Corbln    Cabinet    Lock    Co.,    New    Britain, 

International     Business     Machines     Co.. 
Royce    St.    and    Campbell    Ave.. 


West    Tor 


.    Out.,    Can. 


E.  42nd  St..  New  York,  N.  T.  Manufac- 
turer of  electric  clocks  and  elevator  dis- 
patchers President,  R.  L.  Lockwood; 
vice-president  and  treasurer.  F.  G.  Alm- 
quist;   secretary.   J.   C-   Myers. 

LOCO  LIGHT. — Trade  name  for  locomo- 
tive headlights  and  locomotive  headlight 
generating  sets.  Made  by  the  Loco  Light 
Co.,,  139  S.  East  St.,  Indianapolis,  Ind. 
LOCO  LIGHT  CO.,  THE.— 139  S.  East 
Indianapolis,  Ind.  Manufacturer  of 
lotlve  headlights  and  locomotive  head- 
generating  sets.    Business  established 


St. 


.   Arthur 

f 'resident  ana  treasurer,  Howard 
Inson;  secretary,  Charles  R.  Pant 
manager,  R.  L.  Mack. 

LOCOMOTIVE.— Trade  name  fo: 
washing  machines  manufactured  by  the 
Brantford  Washing  Machine  Co.,  Ltd.,  72 
Colborne  St.,  Brantford.  Ont.,  Can. 

LOCOMOTIVE.— Trade  name  for  automo- 
bile headlights  manufactured  by  the  G la- 
st er  Headlight  Corp.,  25  -27  Otsego  St.. 
Rochester,  N.  T. 

LOCOMOTIVE Trade  name  for  electric 

washing    machines    manufactured    by    the 
Locomotive  Electric  Washing  Machlnf 
Belleville.  III. 

LOCOMOTIVE      CRANE      CO.— Bui 
Ohio.     Manufacturer  of  electric  crane 

LOCOMOTIVE  ELECTRIC  WASHING 
MACHINE  CO.,  THE.  —  Belleville,  111. 
Manufacturer  of  electric  washing  machines. 
Business  established  1919.  President,  F.  J 
Tecklenbui 


tracks,  the  tractive  fort ....._. 
from     electric     motors     mechanically     con- 
nected to  the  driving  wheels.    The  principal 


H. 


.   Ditto* 


manager.  C. 


York.  N.  T. 

LOCOMOTIVE  PANTOGRAPHS.  —  See 
Pantographs,   trolley   collector. 

LOCOMOTIVE  SUPERHEATER  CO. — 
New  York.  N.  Y.  Manufacturer  of  steam 
superheater  and  pipe  colls.  Main  office. 
10  Church  St..  New  York.  N.  Y.  Branch 
Office,    129    S.    Michigan   Ave,,    Chicago.    III. 


facility. 

The  electric  locomotive  differs  fundamen 
tally  from  the  steam  locomotive  In  that  I 
Is  not  an  Independent  and  self- con tal nee 
prime  mover,  but  transforms  electrlca 
energy  received  from  an  outside  source  Inti 
mechanical  energy.  It  Is.  therefore,  en 
tirely  free  from  the  limitations  of  the  stean 


)    boiler 


icity,    . 


the  strength  of  draft -rigging  and  of  rolling 
stock,  and  the  length  of  sidings  are  the 
only  limits  to  the  amount  of  power  that 
may  be  concentrated  In  one  electric  loco- 
motive. 

Electric  locomotives  of  all  types  possess 
certain  advantages  over  the  steam  locomo- 
tive, such  as  ability  to  operate  In  either 
direction  with  equal  riding  qualities  and 
view  of  track,  and,  by  reason  of  the  mul- 
tiple-unit control  equipment,  two  or  more 
may  be  operated  together  by  one  crew,  giv- 
ing any  desired  concentration  of  power,  all 
easily  and  surely  controlled  by  one  engine 

The  flexibility  of  the  electric  locomotive 
Is  greater  than  that  of  the  steam  locomo- 
tive, because  of  the  double-end  design,  thn 
multlpl-  ■•-*'    '     "•-    --'--'--'--    -> — 

.  ._,   having  _._   ...    

clean,  and  being  ready  for  work  aa  soon  at 
contact  is  made  with  the  power  distribu- 
tion ay  a  tern. 

Various  methods  are  employed  In  mount- 
ing the  motors  on  electric  locomotives  anc. 
connecting  them   to  the   driving  axles.      In 


Ivlng    axles    through 

dgna  the  — *- 

_„-.....   ....  —Jea  by  mei 

Ing.     In  still  other  designs  the 

mounted  above  the  axles  on  the  locomotl- 
frame  and  drive  auxiliary  shafts  by  meai._ 
of  gearing  or  connecting  rods,  the  driving 
wheels  being  connected  to  these  auxiliary 
shafts  by  main  rods.  The  driving  wheels 
are  connected  together  by  side-rods  --  ■  ■ 


jn   electric   locom,,,...™,    ,„    ,„ 

nectlng  them  to  the  driving  axles, 
requirements  Of  the  various  class* 
railways,  such  as  freight. 


/itching,  are  so  different  that 

quite  probable  that  there  will  always 
■■■---■■  -  mting 


be    different    design:  _ = 

and  connection  to  driving  wheels.   In  order 
to  economically   and   efficiently   meet    '" 

different     conditions     In     much     the     

manner    aa    Is   now    the    practice    in    steam 
locomotive    design. 

The  number  of  motors  installed  on 
*"' "  _  '     variable,   dependli 

"'the" 

rth.„ 

power  of  the   locomotive  desired. 

On      locomotives      In      which      the      mot 
are  mounted  on  the  frame  and  geared 
the  axles  or  where  the  motors  are  mounted 
airectly    on    the   axles,    the    llmitatk 

apace  between  wheels  determines  the 

mum   output  of   each   motor  ao   that   four 


sually    I 


lulre 


frame   above   the   axles,    and   side ... 

gears  are  used  in  connection  with  auxiliary 
shafta  to  transmit  the  tractive  forces,  the 
motors  may  be  of  larger  size  and  capacity 
than  where  mounted  between  wheels,  so 
that  two  motors  may  be  sufficient  to  givi 
the   desired    tractive   power. 


supply,  Into  direct  current,  single-phase  or 
three-phase:  according  to  their  drive,  Into 
gearless,  geared,  or  side-rod;   according  to 


switching,    industrial    t 


LOCOMOTIVES.  ELECTRIC,  INDUS- 
TRIAL.— Loeomo  lives  designed  for  use 
around  industrial  workB  are  of  various 
depending    on    the   character   of    the 

..— T  —  .Z r t»  thJ.  la  swltch- 

,   the 

oad  si 

ited  above.  If  used  for  hauling  v 
cars  from  one  part  Of  the  plant  to  anot 
they  are  often  of  the  narrow-gage  type 
resemble  more  closely  the  types  used 
mine  service  (see  below);  like  mine  1' 
motives  they  are  equipped  either  with  o 
head   trolley   c 


amine 


Is     I 


j   don. 


without   t 


■ailed    i 


electric). 
Manufacturers: 
Atlas    Car    A    Mfg.    Co..    The.    Cleveland, 

Ohio. 
Baker    R    &    L    Co.,    Cleveland.    Ohio. 

Canadian'  General  Electric  Co.,  Ltd.,  212 
King  St.,   W.,  Toronto.  Ont..   Can. 

Canadian  Weslinghouee  Co..  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont.. 
Can.     "Westinghouse. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady N.  Y.  G-E  industrial  locomotives 
are  of  the  single  or  double  truck  type 
with  one  motor  mounted  on  each  axle 
and  vary  in  weight  from  4  to  .50  tons 


,,1'jfcui  equipments  ars  de- 
„„„  iO  operate  from  86.  170  or  200 
volte  Equipments  for  the  trolley  and 
third  rail  typo  are  designed  for  opera- 
tion from  250,  500  and  600-volt.  d-c. 
circuits.  UnitB  In  aervlce  In  various 
industries  are  illustrated  in  Bulletin 
44261.  The  electric  locomotive  is  ad- 
mirably adapted  to  fulfill  transporta- 
tion requirements  of  all  industries, 
having  many  advantages  over  other 
methods,  as  steam  locomotives,  ani- 
mal   haulage    and    hand    trucks.     The 


._.,.,  .._ .Isfaetorily  and  eco- 
nomically handled  by  small  electric  lo- 
eomo tivea.  Other  G-E  contribution  a 
to  modern  material  handling  methods 
are   portrayed   on    page   1210.— Adv. 

Goodman  Mfg.  Co.,  Halsted  St.  and  48th 
PI,,   Chicago,   III.     "Goodman." 

Hunt  Co.,  Inc.,  C.  W.,  1680  Richmond 
Terrace,  West  New  Brighton.  N.  Y. 

Jeffrey  Mfg.  Co..  1st  Ave.  and  4th  St., 
Columbus.   Ohio. 

McGulre-CummlngB  Mfg.  Co.,  Ill  W. 
Monroe  St..  Chicago.  111. 

WT-MTING  HOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv..   pages  1295-1402.) 

L0C0M0TIVE8,     ELECTRIC,     MINING, 

GATHERING.— Gathering    1 ■»"".'«»    <■"■ 

designed    especially     for    cc 


:tlng    loaded 
and   entries 


and  hauling  them  to  a  parting  i 
main  haulage  locomotives  can  pick  them 
up  They  are  used  In  rooms  that  are  be- 
ing worked  temporarily,  where  it  would  be 
uneconomical  to  Install  a  trolley  wire. 
Trolley  construction  Is  also  difficult  be- 
cause of  the  low  headroom,  lack  of  ade- 
quate support  and  presence  of  moisture. 
There  are  two  types  of  gathering  locomo- 
tivea  which  are  used  to  overcome  thia  diffi- 
culty the  conductor-cable-reel  and  the 
traction-reel   locomotives.      The   conductor- 

Smporary  KSSfSF wooden"  raft"  ifcArrle; 
a  reel  on  which  is  wound  flexible  Insulated 
cable,  one  end  being  connected  to  the  loco- 
motive circuits  and  the  other  end  attached 
temporarily  to  the  trolley  In  the  main  haul- 
age  way.      Single- conductor    cable   IB    used 


for   the   locomotive   to   ent 

h    °i     ^ifJif 

ick    will    only    support    the    loaded 


ick  with  the  brakes  Bet,  and  the  cat 
hooked  to  a  loaded  car,  which  Is  drav 
t  when  the  reel  motor  operates.  Tr. 
pe  of  gathering  locomotive  is  also  us 
th    storage- battery   locomotives. 


"Westinghouse." 


oogle 


LOCOMOTIVES 


£  M  F   ELECTRICAL  YEAR  BOOK 


LOGARITHMIC 


_  .  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  The  latest  G-E  gathering 
locomotive  embodies  several  improve- 
ments     over      types     formerly     In     use. 

controller  which  has  t  three- position 
Indicator  and  can  be  set  forward,  brak- 
ing and  reverse.  Semi -elliptic  leaf 
type  springs  with  an  equalizing  bar 
transmit  any  change  in  wheel  load, 
making  an  equal  distribution  of  weight 

duce  derailment  troubles.  The  tires 
are  demountable  and  the  cable  reel 
follows  an    improved  design.      (Bulletin 


Adv. 


1212.- 


3oodman-Mfg.  Co..  Halsted  St.  and  48tb 
PL,    Chicago.    111.      -Goodman." 

Jeffrey  Mfg.  Co..  1st  Ave.  and  4th  St.. 
Columbus,   Ohio.      "Armorplata." 

wn.STiNGHOUSK    i:lp:i'tiuc   &   MFG. 

CO..  East  Pittsburgh,  Pa.     (See  display 


i  high  leakage  of  current.  Recent  1m- 
fements  In  the  batteries  have  made 
n  sufficiently  rugged  for  the  rough  serv- 
Both  the  lead  cells  and  Edison  cell; 
e  been  used  successfully.  The  genera! 
itructlon  features  for  this  type  of  loco- 
ive  are  about  the  same  as  the  trollej 
.1  provision  Is  made 


3  06%    I 


charging  is  provided  Tor  by  hav- 

-Ring  panels  at  convenient  points  in 

.he  haulage  way.      Where  it   is  possible   to 

where  other  short-time  iiucn«i'<lia.t<-  boost  - 
Ing    charging    can     be    accomplished,     the 

can  ba  reduced. 
Manufacturer*: 
Atlas    Car    &    Mfg.    Co..    1289    Marquette 

Rd.,   Cleveland.   Ohio. 
Automatic  Transportation  Co.,   29.'i;s   Main 

St.,   Buffalo,  N.   ¥.      "Automatic  " 
Canadian   General    Electric  Co.,   Ltd.,    21-' 


ford  and  Myler  sts.,  Hamilton'  Onl.. 
Can.  "  Westlnghouse." 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  G-E  storage  battery  loco- 
motives were  among  the  first  in  this 
ind    their    success    for    gathering 


ndvoc 


is  proved    theli 


r.ciplc. 
r  the   h 


conditions  are  favorable.  Made  ln~se 
eral  sizes  and  equipped  to  suit  par- 
ticular requirements.  G-E  engineers 
will  gladly  advise  In  the  selection  of 
"■'■  type  of  locomotive^ kind  of  battery. 


lani-lri  for  this 


charge  storage  battery  when  operating 
from  trolley  and  the  change  from  trol- 
ley to  battery  operation  Is  made  sim- 
ply    by    throwing   a    switch.— Adv. 

Goodman  Mfg.  Co.,  Halsted  St  and  4Sth 
PL.  Chicago,  II!.     "Goodman." 

Hunt  Co..  Inc.  C.  W..  1580  Richmond 
Terrace.    West   New    Brighton.    N    Y 

[ronton    Engine    Co..    The,    Ironton.    Ohio. 

*■£*,*  £"s-  ,Co"   ia'.  Avp-   ftna  f,th  st- 

Manclia  Stnrage  B;il|prv  l/„'iin!(itlvp  I'd 
1909  s.  Kingshighway,  St.  Louis,  Mo 
"Mancha  s   "=■' =■■    '■■■'    ■■ 


Villi's 


Iron 


Wllkes-Barre.  Pa, 
WEHTINliUOlTKIS     LJ.ECTKIC     &     MFG 
CO..  East  Pittsburgh.   Pa.     (See  display 
adv..   pages   1395-1402.) 

LOCOMOTIVES,      ELECTRIC,     MINING, 

TROLLEY.— Mining  locomotives  are  almost 
always  of  the  d-c.   type,   designed   to  oper- 


selected  for  using  the  same  general  meth- 
ods. The  series  type  of  motor  is  Invari- 
ably used,  as  it  linn  virt  gnod  siiee.t-mr.iur 
chariici-natics.  The  wcinlil  of  the  lovo- 
>ns.  the  larger 


i   two   locomotives,    each    having   t 


of  c 


...    .    iximately   horiionlally    __ 

make    the    motor   accessible    for    inspection 
an.)  pcihiIvs.     The  motor  is  suspended  from 
part  of  the  general  frame  so  that 

.lotlves    are    generally    but     little 

higher  than  the  wheel  diameter.  Cast  Iron 
wheels  with  chilled  treads  or  with  steel 
ires,  and  allies  of  high-grade  forged  steel 

■e    trolley   arm    Is    sometimes    made    of 
desired 


lelght    > 


lecause   of   the  lack  of  adequate  s 
Gathering    locomotives,     which 


Mat 


jfactur 


Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton.  Ont.. 
Can.      "Westinghouse." 

GENERAL  ELECTRIC  CO..  Schenec- 
ady.  N.  Y.    This  company's  experience 


side    Or    outsidt 

strong  and  efficient  crakes  are  a  u-t; 
feature.  The  motors  used  are  of  the 
latest  type,  designed  for  overloads  and 
severe  service,  built  with  ball  bearings 
and  suspended  from  the  axle  with 
springs.  Detailed  information  on  this 
lino  will  be  supplied  from  G-E  Sales 
Offices  listed  on  page  1223.  See  Loco- 
motives, electric,  mining,  gathering, 
and  Locomotives,  electric,  mining, 
storage  battery,  for  general  informa- 
tion on  these  types. —Ad v. 
Goodman  Mfg.  Co.,  Halsted  St.  and  48th 
PI.,    Chicago,    111.      "Goodmi      " 


JefTre 


Mfg. 


Colui 
WKST1NGUOUSK    ELECTRIC    &    MPG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 


SERVICE.— Elect 


.-.     .   _ ._    railroad    i 

sufficient  weight  on  the  i 
tractive   power  so  that  I 


capable  of  exerting  high  co 
effort  over  a  wide  range  o 


Qualities  and  r 
ectric  freight  1> 


ions  or  more,  at  speeds  up  to  20  mllet 

hour  on  level  or  low  grades  and  on  moun- 

on  driving  wheels  and  motors  capable  of 
exerting  continuously  very  large  tractive 
--rrorts.  Guiding  trucks  are  desirable  on 
ight    locomotives    that    are    operated 


::,   mm 


forth    in 


with 


advantages  see  Railroad  electrification. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..   W..   Toronto,   Ont..   Can. 

Canmliaii  Westlnghouse  Co.,  Ltd..  San- 
ford  and  Myler  Sts..  Hamilton.  Ont., 
Can.      "Westlnghouse." 

<;i:m;i:al  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Today  the  steam  locomo- 
tive Is  outclassed  in  power,  flexibility. 
reliability,  ease  of  control,  economy, 
comfort  to  the  passengers  and  in  sub- 
stantially every  feature,  by  the  electric 
locomotive.  Although  the  electric  lo- 
comotives manufactured  by  the  Gen- 
eral Electric  Company  all  follow  cer- 
tain well  established  principles  of  con- 
struction, no  one  type  can  be  called 
standard  as  each  must  be  designed  to 
meet  the  needs  of  the  particular  serv- 


ice for  which  it  Is  intended.  The 
largest  type  for  heavy  freight  service 
built  by  this  company  Is  a  280-ton  lo- 
comotive. A  265-ton.  3000-volt  gearless 
passenger  locomotive  is  described  in 
Bulletins  44102  and  X497.  Bulletin 
4670A  describes  a  100-ton  unit  for  pas- 
senger and  freight  service,  and  a  50- 
ton  for  Interurban  roads  Is  described 
in  Bulletin  44101.  See  page  1206  for 
G-E    service    in 


further    refei 


adv. 


pages    1396-1402.) 


LOCOMOTIVES,  ELECTRIC,  FOR  RAIL- 
ROAD SWITCHING.— Electric  ■witching 
locomotlves  for  railroad  service  are  char- 
acterized by  sufficient  weight  on  driving 
wheels  and  motor  capacity  to  develop  high 
continuous  tractive  power  at  relatively  low 
speeds,  up  to  about  IE  miles  per  hour,  and 
must  be  capable  of  withstanding  the  heavy 
buffing     and     pulling     shocks     Incident     to 

operating  at  comparatively  low  speeds,  do 
not  require  guiding  trucks  in  the  running 
■mm.  and  are  usually  built  with  all  wheels 
This   enables   the  development 


rated   t 

r eight    ( 


ctive   for 


with   r... 
The    ( 


of    I 

■witching""  locomotives  are  usually  of  the 
"steeple"  type  to  permit  the  engineman 
a  good  view  of  the  track  when  operating 
in    either    direction    without    changing    his 


._..   Ltd.,    San- 

and    Myler    Sts..    Hamilton,    Ont., 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A  standard  type  of  loco- 
motive has  been  designed  to  meet  serv- 
ice conditions  where  trains  of  medium 
weight  are  to  be  hauled  over  tracks 
which  do  not  include  excessive  grades. 
While  the  standard  unit  Is  known  as 
the  25-ton  type,  its  weight  may  vary 
between  22  and  45  tons.  In  general, 
the  equipment  comprises  four  40  to  TS 
hp.  motors  with  type  M  or  K  control. 
Where  two  locomotives  are  to  be  oper- 
ated together,  multiple  unit  cable 
couplers  are  supplied.  However,  vari- 
ous motor  equipments  and  designs  can 
be  furnished,  the  capacity,  type,  and 
characteristics    of    which    will    depend 


Goodman  Mfg.  Co.,  Halsted  St.  and  48th 
PI.,    Chicago.    111.      "Goodman." 

WESTINGHOUSE  ELECTRIC  &  MFQ 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  1395-1452.) 

LOCOMOTIVES,    ELECTRIC,   TOY   AND 

MINIATURE.— Toy  electric  locomotives  are 
commonly  made  In  miniature  Imitation  of 
.v...    .....,„...    -<— Tlc    locomotives    or    the 

either  direct  or  alternating  current  ana 
usually  operate  at  a  low  voltage,  either 
from  batteries  or  a  toy  transformer  con- 
nected to  the  regular  lighting  circuit.  They 
are    used    in    connection    with    the    several 

popular.  Other  miniature  locomotives  simi- 
lar to  the  usual  toy  types,  but  generally 
a  little  larger  and  more  expensively  finished 
are  used  for  advertising  as  a  moving  at- 
traction for  window  displays  in  electric 
shops  and  other  stores.  They  are  very 
effective  In  attracting  attention  of  grown- 


Ivea  Mfg.   Co..  Bridgeport,  Conn. 
Lionel  Corp.,  The.  48-62  E.  21st  St 
York.   N.   Y.      "Lionel." 
IN    CO.,    INC 

_.     -lanufacturer  of  Insulator  pins. 

brackets  and    pole   steps.      President,    I.    K. 
:tary,    C.    A.    Kidd:    treasurer 
nanager.  B.  J.  Hlllldge. 
LOEFFELHOLZ  CO.— 170-182  Clinton  St.. 


Milwaukee.    Wis. 


,  .- castings,  trailer  and 

train  connectors,  valves,  etc.  President. 
John  W.  Suetterle;  vice-president,  L.  Rob- 
erts Taylor;  secretary.  John  J.  Miller. 

LOF.TSCHER-RVAN  MFQ.  CO.— Rock 
Island,  111.  Manufacturer  of  electric  heat- 
ing devices. 
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LUBRICATION 


two  successive  n 

lion.      It    Is   o(    r. 

work.      Also  Bee   Decrement,   logarithmic. 

LO-OLO. — Trade  name  for  electric  egg 
testers,  incubators  and  brooders  manufac- 
tured by  the  Lo-Glo  Electric  Incubator 
Co..   T*  Greenwich   St.,   New  York.  N.   Y. 

l.O-OLO  ELECTRIC  INCUBATOR  CO., 
INC.— Tfi  Greenwich  St.,  New  York,  N.  Y. 
Manufacturer  of  electric  Incubators,  brood- 
ers and  ikK  testers.  President,  P.  H.  Saw- 
Kir;  treasurer,  H,  B.  Smith;  secretary, 
eary  Ware  Jones. 

LOOS,  ELECTRICALLY  ILLUMINATED 
AND  HEATED, — Keating  equipment  de- 
signed to  be  set  In  fireplaces  and  provided 
with  luminous  electrical  healing  elements 
In  the  form  of  Incandescent  bulbs  or  open 
wire -wound  colls.  They  are  built  quite 
similar  to  gas  logs  but  are  made  to  appear 
to  glow  rather  than  burn  with  a  flame. 
Besides  those  used  In  the  fireplace  there 
are  portable  types  built  to  Imitate  a  small 
fireplace  In  appearance;  for  the  latter  see 
Fireplaces,    electric. 

Manufacturers 


lectio." 

STRAIT  &  RICHARDS,  INC.,  Fabyan 
Place.  Newark.  N.  J.  The  electric  "Glo- 
log"  Is  an  Indestructible  electric  log  In 
which  the  heating  element  consists  or 
resistance  coils.  These  colls,  which  are 
made  of  the-  best  resistance  wire,  are 
artfully  hidden  In  the  crevices  of  the 
bark  so  as  to  be  hardb/  visible  until  the 
-*   's  turned  on.     Then  they  glow 


lerl.      It  operates   on   ell 

It   Is  wired  to  operate 

circuits,    any   phase. 


The  heating  element  may  be   . . 

newed,  although  this  Is  seldom  neces- 
sary-    It    Is  safe,   dustless,   rugged   and 
odorless.      No  vent  or  flue    Is  required. 
—Adv. 
Universal    Electric    Stage    Lighting    Co.. 

20  W.  50th  St.,  New  York,  N.  Y. 
LOQWAY.— Free  navigation  of  streams 
for  logging  purposes  Is  provided  by  law  In 
some  states  making  It  necessary  to  provide 
a  passage  for  logs  over  or  through  a  water- 
power  or  other  dam.  In  order  that  the 
water  used  shall  not  be  excessive,  they  are 
usually  made  very  narrow  and  booms  sire 
provided  to  guide  the  logs  Into  the  logway, 
A  very  gradual  Incline  Is  provided  and 
the  amount  of  water  flowing  is  usually 
regulated  when  the  sluice  Is  not  being  used. 
LO- LITE,— Trade  name  for  low-voltage 
transformers  manufactured  by  the  Bertrand 
F.   Miller  Co..    High  and  Cans1    ~' 


White;  treasurer,  "J."  P.  AsheyT 

LONERGAN  CO.,  i.  £.--211-215  Race  St., 
Philadelphia,  Pa,  Manufacturer  of  boiler. 
steam  and  gas  engine  specialties.  Presi- 
dent, J.  E.  Lonergan;  vice-president,  Wil- 
liam E.  Lonergan;  secretary,  A.  St.  C. 
Tomes;  treasurer,  W.  E.  Crofton. 

LONG-BELL  LUMBER  CO.— Kansas 
City,  Mo.  Manufacturer  of  treated  and 
untreated  wood  blocks,  poles,  ties  and  lum- 
Established.    1875.      President,    R.    A. 

j , „  _ 

F.  Jr.  Bannister;  sales  manager,  M.  B. 
Nelson.  Main  office,  R.  A.  Long  Bldg., 
Kansas  City,  Mo.  Branch  offices.  New 
York  City;  Memphis,  Tenn.;  Amarlllo,  Tex.; 
Dallas.  Tex.;  Detroit,  Mich.;  Cleveland, 
Ohio;    Indianapolis,   Ind.;   Chicago,   111.;   St. 


Louis,  Mo.;  Wlch 


for 
spark  plugs  manufactured  by  the  Long 
Distance  Spark  Plug  Co..  Birmingham.  Ala. 

LONQ  DISTANCE  SPARK  PLUS  CO.— 
Birmingham.  Ala.  Manufacturer  of  spark 
plugs  and  automobile  locks.  President, 
Raymond  M.  Jones;  vice -president,  Z.  L. 
Nabers;  secretary  and  treasurer,  George 
T.  Stafford. 

LONQ  DISTANCE  TELEPHONE.— A 
term  applied   to  toll   telephone  systems   for 


for  ordinary  c 

LONQ-HEN 

3rd    and    Butt 


_..-  .- ctlng  th< 

shunt    Held    winding    to    the    machine    ter- 
minals.     This    places    the    shunt    field    Hi 


ructural  steel  for  outdoo 


fabric   or  nonmetalllc  conduit. 

LOOM  FLEX.— Trade  name  for  nonmetal- 
llc tubing  manufactured  l.y  the  American 
Circular  Loom  Co.,  SO  West  St.,  New  York, 
N.   Y. 

LOOP.   RADIO.— See   Antenna,   radio, 

LOOPS,  FIXTURE.— See  Fixture  fittings 
and  parts. 

LOOPS,   METER,   FOR   PANELBOARDS. 


ectior, 


with    i 


lelboards   It 


i  of  a  bulldln 


tlon  of  the  ... —    .. 

supplied  by  that  panelboard.  With  the  or- 
dinary panelboard  this  cannot  be  done  as 
the  main  switch  terminals  connect  directly 
to  the  branch  circuit  switches  through 
copper    busbars    and    taps.      A    meter    loop 


ases  and  the  copper  st 
witch  terminals  then  c 


which   t 


the 


trap  c 


s  connected.  The  wlrep 
'load"  side  or  the  meter 
lother  pair  of  terminals 


practically  all  standard  forms 
of  panelboards. 
Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK.  3650 
Windsor  PI.,  St.  Louis.  Mo.  "FA." 
(See  dlspla;       -  -"■"  ''"  ' 


...  ..inducting  cable  manufactured  by  the 
George  E.  Thompson  Lightning  Rod  Co., 
Inc..    Owatonna,    Minn. 

LOP U  LCO.— Trade  name  for  pulverized 
fuel  equipment  manufactured  by  the  Com- 
bustion Engineering  Corp,,  11  Broadway, 
New  York.  N.  Y. 

LORD  A  CO.,  LEE  H.— Box  693,  Peoria, 
111.     Produc 

LORECA, 
mine  locomotives 

usage,  made  by  the  Hazard  Mfg.  Co.,  SI 
E,  Ross  St..  WIIkes-Barre.  Pa. 

LORICATED.— Trade  name  for  Interior 
rigid  metallic  conduit,  conduit  couplings, 
nipples,  elbows,  etc..  manufactured  by  the 
Garland   Mfg.    Co..   West    Pittsburgh.    Pa. 

LOOSE    COUPLER,    RADIO— See    Coup- 

LOS  ANGELES   PRESSED   BRICK   CO.— 

Frost  Bldg.,  Los  Angeles,  Cal.  Manufac- 
turer of  Are  brick.     Factories,  Los  Angeles, 


Alberhlll  and  Santa  Monica,  Cal.  F.  A. 
Harrison,    general   manager. 

LOSSES,   MACHINE.— The  energy  losses 
in  a  machine  which  appear  In  the  form  of 

the  machine.  They  are  of  three  general 
classes;  vis.:  (1)  friction  of  bearings, 
brushes  and  air;  (2)  Iron  losses  due  to 
hysteresis  and   eddy  currents  and    (3)   c 


teresls  loss;  Eddy  curr 

LO- TEST.— Trade     name     for     linemen's 
rubber  gloves  manufactured  by  the  Wilson 


t   through   the 

Also   see    H; 

loss;  Copper  k 


r  Co..  1216  Garfield  A 

ton,  Ohio. 

LOUD  SPEAKING  TELEPHONE.— A 
telephone  which  may  be  heard  at  consider- 
able   distance    from    the    receiver.      These 

usually  operate  on  a  higher  voltage  than 
ordinary  telephones.  See  Telephones,  loud 
ipeaklng.    for    further    details    and    listings 


of   r 


id    die    castings. 

LOUISIANA  ELECTRICAL  CONTRACT- 
ORS' ASSOCIATION.— Secretary,  I.  G. 
Marks,  323  Chartea  St.,  New  Orleans,  La. 

LOUISIANA  METAL  CABINET  WORKS. 
—  1013      Bienville     at..     New     Orleans,      La. 


,   R.  J.   Holzer. 


and  portable  electric  tools.  Business  es- 
tablished 1920.  President,  Charels  E.  Wll- 
ley;    vice-president,   James   F.   WHley. 

LOUISVILLE  MACHINE  MFO.  CO., 
"nufacturer  of 
eat  choppers. 
President,  A. 
L.  Kelm;  vice-president,  treanurnr  nnd 
general  manager.   Paul  F.   Loleh 


since 


nd  fac 


.  Rodge 


12E   SfT, 

LOVE.— Trade  name  for  electric  auto- 
mobile heaters  manufactured  by  the  Subur- 
ban   Lighting   Co.,    Toledo,    Ohio. 

LOVEJOY  AUTOMATIC  DOOR  OPENER 
CO.— Laramie.  Wyo.  Manufacturer  of  elec- 
trlcally  operated  door  openers.  Business 
established  1919.  President  and  general 
manager,  E.  F.  Lovejoy:  vice-president. 
Nellie  Lovejoy;  secretary  and  treasurer,  C. 
D.    Spalding. 

LOVELL  &  CO..  F.  H.— Arlington,  N.  J. 
Manufacturers  of  letter  boxes  and  conduit 
hangers. 

LOV  LITE.— Trade  name  for  lighting  flx- 


oln  St.,  Lowell,  Mass.     — .. 

insulated  wires.  Business  established  1903. 
President,  John  J.  Hogan;  vice-president. 
George  M.  Harrlgan;  treasurer,  general 
manager  and  sales  manager,  Reuben  Duns- 
ford. 

LOWELL  WRENCH  CO.— Worcester. 
Mass.  Manufacturer  of  ratchet  wrenches, 
drills  and  die  stocks.  John  H.  Dodge,  gen- 
eral manager.*  Sales  representatives.  A. 
W.  Secor,  76  Fulton  St.,  New  York,  N.  Y.: 
F.  Somers  Peterson  Co.,  BT  California  St.. 
San    Francisco.   Cal.  * 

LOXODOGRAPH.— An    electrical 


:    the 


Co.,    Valparaiso 

LSA.— Trade  name  for  hall  bearing  manu- 
factured by  the  Langhaar  Ball  Bearing  Co., 
Aurora.   Ind. 

LSCO Trade       name       for       commercial 

lighting  unit  manuTnclured  bv  the  Light- 
ing Studios  Co..  220  W.  42nd  St..  New 
York,   N.   Y. 

LUBRICANTS,  COMMUTATOR.  —  Bee 
Compounds,  commutator  lubricating. 

LUBRICANTS.     CONDUIT      FISHING.— 


auch 

.1    r      ' 

'riction    I 

r- plant  lubrication 


LUBRICATION.— Pow 
embraces  all  lubricatlo 
moving  parts   of   engine 


o  provides  for.the 


3gle 


LUBRICATORS 
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of    slow 


ail 

"    .striftp.1    .,  cli    „..,,,..=,!„., 

minor  mechanlar _  

chines,  la  accomplished  by  oil  cups,  which 
are  filled  from  time  to  tima.  There  are 
many  modifications  of  thla  type  of  lubri- 
cator. Ring  oilers,  rings  encircling  the 
Journal  and  dipping  In  an  oil  bath  or  reser- 
voir which  Is  usually  included  within  the 
lower    bearing    casing,     are    employed    for 

.]   high-speed   engines   and  many   types 

......  j    ._     ...    mac],ineBi    such    as 

curapreuurB,  moior -generator  sets,  exciters, 
etc.  There  are  many  types  or  oil  well, 
siphon,  wick,  and  centrifugal  lubricators. 
For  the  large  machines,  such  as  tur- 
bines and  main  generators,  the  oil  Is  com- 
monly fed  to  the  bearings  under  pressure, 
by  gravity  under  light  or  high  pressure. 
For  step  and  thrust  bearings  of  heavy  ma- 
chines high  pressure  Is  required.  The  sup- 
ply may  be  separate  for  each  machine  or 

The  oil  Is  circulated  through  the  bearings 
through  a  filter  and  perhaps  a  cooler  to  a 
storage  tank  of  up  to  several  hundred  gal- 
lons capacity.  Filtering  or  oil  is  important. 
It  assures  clean,  efficient  oil  and  Increases 
the  life  of  the  lubricant  enormously.  Oil 
filters  may  be  individual  for  each  engine 
or  turbine  unit  or  may  be  centralized  for 
the  entire  plant.  Also  see  Lubricators;  Oil 
and  grease  cups:  Oil.  lubricating;  Oilers, 
engineers',  dynamo  and  motor  tenders'; 
Oiling  devices;  Oiling;  systems,  circulating 
or  continuous;    Oil  niters,   dehydrators  and 

LUBRICATORS.  CYLINDER.— These  ars 
"  - '     5,ror. feeding  oil  into  an  engine  cylin- 

Ically 
brass 
The 


t  the  s 


_ sentlally  of  ..  _ 

cup  with  a  pipe  connection 
cup  Is  attached  to  the  steam  cnest  or  sup 
ply  pipe  below  the  throttle.  The  cup  li 
filled  with  oil  and  the  valve  opened.  Thf 
lull  steam  pressure  to  which  the  oil  Is  sub- 
jected is  equal  to  the  cylinder  pressun 
and  the  lubricant  is  permitted  to  gravitate 
through  the  valve  into  the  cylinder.  Vari- 
ous modifications,  some  of  them  Involving 
hydrostatic  pressure  in  addition  to  the 
steam  pressure,  are  employed  In  these  de- 
Manufacturers: 

Carleton  Co..  The.  170  Summer  St.,  Bos- 
ton, Mass.     "Big  4." 
Fau!  Co.,  William  J.,  133  Front  St.,   New 

~  aene.^Tweed    A   Co.,   109    Duane 


Keystone   Lubricating   Co.,   Philadelphia. 

Pa.     "Keystone." 
Lunkenhelmer  Co.,  The.  Cincinnati,  Ohio 


mler' 


"Alpha"." ""Colonel".    "Indenei 

"Invincible';.    "Junior".    "Major 


"Marvel'  .     .      _ 

Manzel    Brothers    Co.,    327    Babcock    St., 

Buffalo,  N.  T.     "Manzel." 
McAvity  &  Sons,   Ltd.,   T.,  King  St..   St. 

John,   N.   B..  Can 
McCullough   Mfg.    Co.,   2632  Central  Ave., 

Minneapolis,  Minn, 
Ohio  Grease  Co.,  The,  Lou*  on  vi  Me.  Ohio. 

Penberthy  Injector  Co.,  134!  Holden  Ave.. 
Detroit,   Mich.      "Penberthy." 

Sherwood  Mfg.  Co.,  1702-1712  Elmwood 
Ave.,   Buffalo,    N.    r.      "Sherwood." 

Swain  Lubricator  Co.,  443  W.  S7th  St 
Chicago,  III.     "Swain." 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati. Ohio. 

LUBRICATORS.      FORCE- FEED. —These 

devices  consist  of  nn  automatic  pump 
which  takes  oil  from  a  reservoir  and 
forces  It  Into  the  steam  supply  pipe.  The 
pump  Is  directly  driven  from  the  engine 
The  rate  of  feed  can  be  controlled  by  ad- 
Justing  the  length  of  the  stroke  of  the 
pump  piston.  There  are  a  number  of  such 
systems  operating  on  (his  general  principle. 
Manufacturers:  ' 


Mich.      "Den 

Greene.    Tweed    A    Co..    109    Duane    SL, 

New  Tork,  N.  Y.    "Multlplus",  "Roches- 

HIlls-MoCanna  Co.,  2025  Blston  Ave., 
Chicago.  111.     (Also  electrically  driven.) 

Lunkenhelmer  Co.,  The,  Cincinnati  Ohio 
"Alpha/',   ■Invincible",  "Marvel",  "Unl- 


Mason  Regulator  &  Engineering  Co.,  Ltd., 
The,  135-53  Dagenals  St.,  Montreal, 
Que.,    Can. 

McAvity _ A   Sons.    Ltd.,   T.,   King  St.,   St. 


Minneapolis,    Minn. 
,   Powell  Co.,  William, 

Richardson -Phenix     Co.,      124      Reservoir 
Ave..  Milwaukee.  Wis. 

Vulcan  Engineering  Bales  Co..  1766  Blston 
Ave.,  Chicago,  III.     "Hanna." 

LUCAS.— Trade  name  for  track  frogs, 
crossings,  switches,  switch  stands,  etc., 
manufactured  by  the  Cleveland  Frog  A 
Crossing  Co.,   Cleveland,  Ohio. 

LUCERO  — Trade  name  for  resistance 
wire  and  ribbon  manufactured  by  the  Elec- 
trical Alloy  Co.,  Moiristown,  N.  J. 

LUCEY  MFG.  CO.— New  York,  N.  T. 
Manufacturer  of  turbogenerators  and  port- 
able lighting  and  power  plants.  Main  office, 
Woolworth  Bldg.,  New  York,  N.  Y.  Fac- 
tories, Houston,  Ten.,  and  Chattanooga, 
Tenn.  Branch  offices.  1515  E.  7th  St.,  Los 
Angeles.  Cal:  Kohl  Bldg.,  San  Francisco 
Cal.;  Oliver  Bldg.,  Pittsburgh.  Pa.;  Masoi 
Bldg.,  Houston,  Tex. ;  Beaumont,  Tex. 
Shreveport,  La. 


the  salt  Is  to  be  produced.  The  cathodlc 
alkali  reacts  with  the  salt  dissolved  at  the 
anode  to  form  hydroxide  of  the  anode 
metal,  the  hydroxide  being  removed,  washed 
and  dried.  Compounds  which  have  been 
produced   commercially  by  methods  of  this 


,   238  N. 


homes  F.    Lukens  a 
.   i-iiiladelphia.  Pa. 


I.UDI.UM  ELECTRIC  FURNACE  CORP. 
— Watervllet,  N.  Y.  Manufacturer  of  elec- 
tric furnaces.  President,  Edwin  Coming: 
secretary.  H.  E.  Batch elor.  Main  office 
and  factory,  Watervllet,  N.  Y.  Branch 
office,  1237  W.  Washington  St.,  Chicago, 
HI. 


1    1854. 

LUFKIN  RULE  CO.,  THE.— Saginaw, 
Mich.  Manufacturer  of  measuring  tapes 
and  rules  for  electricians,  etc.  President 
and  general  manager,  Fred  Buck;  vice- 
president  and  treasurer,  Theodore  Huss; 
secretary.  H.  F.  Krauss.  Main  office. 
Kairlnaw,  Mich.     Factories.  Saginaw.  Mich. 


...   Can.     _ _ 

,  New  York.  N.  Y. 


i   offices, 


PTlndso.. 

106  Lafayette 

LUGS.    CABLE    AND   WIRE,    CAST    OR 

WROUGHT. —It  is  difficult  to  connect  a 
stranded  cable  or  large  solid  conductor 
dlrectlv  to  a  switch  or  machine  terminal 
or  busbar.  In  construction  practice  this 
Is  alwn.vR  done  by  fastening  a  special  ter- 
minal lug  to  the  end  of  the  cable  or  con- 
ductor. The  lug  is  a  short  piece  of  copper 
or  brass  with  one  end  In  the  form  of  a 
threadless  pipe  cap  or  socket,  which  gradu- 
ally tapers  down  to  a  flattened  rectangular 
or  circular  section  nt  the  other  end.  The 
flattened  end  Is  drilled  for  slipping  over  a 
stud  or  bolt  to  which  It  is  secured  by  a 
nut  or  pair  of  nuts.  The  cable  or  wire 
Is  nlaced   In  the  pipe  end  or  socket  and  a 

ally  cast,  but  sometimes  wrought  from 
heavy  luhlnir:  they  are  made  In  numerous 
sizes  and  shapes,  some  having  offsets  or 
making  angle  connections.  Thev  are  used 
for  making  connections  on  switchboards, 
transformers  and  large  machlnerv.  The 
similar  devices  t'xed  on  smnller  wires  are 
called  wire  terminals:  for  these  see  Ter- 
minals, wire,  miscellaneous. 
Manufacturers: 

AJiX  ELECTRIC  CO..  Baldwin  Ave.  and 
Montgomery   St..    Jeraev  Cltv.   N.   J. 

B*'lr-lew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Bri'ant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.   Conn.      "Brvnnt." 

Canadian  Drill  A  Electric  Box  Co.,  1402 
Oueen  St..  E.,  Toronto.  Ont.,  Can.  "C. 
D.   A  E.   B." 

Converter  Sales  Co.  Inc.  116  Market  St.. 
Newark,  N.  J.  ("King"  for  motion- 
picture    lamp    house.) 

D  H  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC    CO..    Providence.    R.    I. 

Drendell  Electrical  A  Mfg.  Co.,  1346  How: 


ard  £ 


.  San  Francisco,  Cal.     "Demco." 
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Eby  Mfg.  Co.,  H.  H..  13th  and  Wallace 
Sts.   Philadelphia.  Fa.     "E  B." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia.  Pa.  "Elpeco."  (Sea  dis- 
play adv..  page  1261.) 

ELECTRICAL  DEVEIXJPMENT  A  MA- 
CHINK  CO.  =21  N.  liSrd  St.,  Philadel- 
phia,   Pa.      "Franklin."      (See    display 


adv.. 


a  1250.) 


Electrical    Mfg.    Co..    The.    4MB    E.    79th 

St..  Cleveland.  Ohio. 
Jerrantl  Meter  A  Transformer  Mfg.   Co.. 
Ltd.,   26  Noble  St..   Toronto,  Ont.,  Can. 

Frankel  Connector  Co.,  Inc..  Hudson  and 
Vestry  Sts..  New  York,  N.  Y.  [Exclu- 
sive distributor,  Westlnghouse  Electric 
A   Mfg.   Co..   East  Pittsburgh.   Pa.) 

Large-Bali  Mfg.  Co.,  Inc.,  606  Cherry  St.. 
Philadelphia.   Pa. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,    Cleveland,    Ohio. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn, N.  Y. 

Michigan  Motor  Specialties  Co..  44-50  Mt. 
Elliott  Ave..    Detroit,   Mich.      "Becco." 

Minnesota  Electric  Co..  309  2nd  Ave., 
Minneapolis,   Minn. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert  Que.. 


MULTI  ELECTRICAL  MFG.  CO..  703 
Fulton   St.,    Chicago.   III.      "Multl."' 

MUTUAL  ELECTRIC  ft  MACHINE 
Co.,  BBS  Fort  St.,  West.  Detroit. 
Mich.  "Cold  flowed"  lugs.  Because  or 
their  method  of  formation,  these  lugs 
have  greater  mechanical  strength  'than 


"Cold  Flowed  Lugs" 

the    tubular   type.     Their  flat   contact 

surface,  which  equals  a  milled  surface, 
Insures  perfect  contact,  and  thev  re- 
quire approximately  only  50  £  of  the 
solder  necessary  with  other  lugs,  same 
capacity.  "Cold  flowed"  lugs  are  made 
In  three  sizes  only,  60.  100  and  200 
amps,  capacity.  We  also  manufacture 
a  complete  line  of  tubular  lugs,  30- 
amps,  to  1050-amp.  capacities.  Inclusive. 
To  those  who  use  or  sell  any  quantity 
of  lugs,  we  recommend  our  lug  assort- 
ment cabinet.  There  are  ten  compart- 
ments, each  containing  a  quantity  ot 
lugs  of  one  of  the  different  sizes.     This 


Lug  Assortment  Cabinet 

cabinet  Is  a  wonderful  convenience  pro- 
viding the  means  of  keeping  all  lugs  in 
one  container,  showing  at  a  glance 
which  sizes  are  running  low  and  en- 
abling one  to  select  In  a  moment  Just 


the    I 


will  1 


see  display  adv.  page  1286. — Adv. 
PATTON-MAC  GUYER  CO.,  Providence, 
R.  I.  We  manufacture  a  complete  line 
of  standard  and  special  cable-  lugs  and 
terminals.  Correct  design,  smooth  con- 
tact surfaces  and  ample  copper  capac- 
ity Insures  maximum  conductivity. 
Descriptive     bulletin     upon     request. — 

PENN    ELECTRICAL    A    MPQ.    CO-.    Ir- 


CHINB  WORKS,   THE,  1-3  Barker  PI., 

Pittsburgh,  Pa. 
Prlngle    Electrical    Mfg.    Co..    1906-12    N. 

6th    St..    Philadelphia,    Pa. 
RISDON  MFG.   CO..  THE,  Andrew  Ave., 

Naugatuck,  Conn. 
Rome   Mfg.   Co.,   Rome,   N.   Y.      "Rome." 
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LYTESTRONG 


SHERMAN    MFG.     CO..    H.  B.,     Battle 

Creek.  Mich.  "Sherman."  (See  dis- 
play adv..   page  13 23.) 

Standard,  Electric   Machinery  Co. 


St..  Auburn.  He.     "Dlrigo." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnvlllo.  Conn.  "Circle  T." 
(See  display  adv..   pages   12K2-12S3.) 

TRUMBULL- VANDERPOHL  ELECTRIC 
MFG.  CO.,  The.  Bantam,  Conn.  Catalogs 
copper    terminal   lugs   of   all    standard 


T,  V.  Copper  Terminal  Lug 

styles    In    capacities    from    30    to    GOOD 

amp. — Adv. 
Universal    Electric    Stage    Lighting    Co., 

140    W.    BOth    St..    New    York,    N.    T. 

"Kllegl." 
WE8TINGHOUSE    ELECTRIC    A    MFO. 

CO.,  East  Pittsburgh,  Pa.    <See  display 


LUKENS  METAL  CO.,  THOMAS  F.— 
238  N.  4th  St..  Philadelphia.  Pa.  Manu- 
facturer of  solder  and  babbitt  metal  for 
electrical  purposes. 

LU  MA  LITE.— Trade  name  for  luminous 
attachments  for  lamp  sockets,  etc.,  manu- 
factured by  the  Leonard  Watch  Co.,  10 
B.    Wabash  Ave.,   Chicago,   III. 

LUMBER.  INSULATING,  MISCELLA- 
NEOUS COMPOSITION.— These  materials 
are  nonlnHammable,  Insulating  composi- 
tions, very  hard  and  durable  and  can  be 
sawed  and  drilled  like  ordinary  lumber. 
They  are  supplied  In  slab  or  board  form 
In  several  dimensions  and  thicknesses,  and 
are  used  for  various  electrical  purposes, 
mainly  In  the  construction  of  high-tension 
■witch -house  equipment,  such  as  switch 
and   circuit-breaker  barriers,   switch   cells, 


for 

factored  by  the  Thomas~F"  Lukens  Metal 
Co..    218  N.   4th  St.,    Philadelphia,   Pa. 

LUMEN.— The  lumen  Is  the  unit  of  lumi- 
nous flux,  equal  to  the  light  flu*  emitted  In 
a  unit  solid  angle  by  a  source  of  one 
candlepower  (1  International  candle.).  The 
unit  solid  angle,  called  a  steradlan.  Is  the 
angle  that  would  be  formed  at  the  center 
of  a-  sphere  by  the  vertex  of  a  cone  whose 
base  occupied  l/Hr)  times  the  surface  of 
the  sphere;  In  a  sphere  there  are  4r 
sterstdians.  Consequently  a  source  of  one 
mean  spherical  candlepower  emits  4v  lu- 
mens  a   13.67  lumens. 

The  Illuminating  Engineering  Society  and 
the  American  Institute  of  Electrical  En- 
gineers recommend  that  lamps  be  rated  as 
to  output  In  lumens  Instead  of  candlepower. 
The  latter  Is  an  expression  of  luminous 
Intensity  (usually  !n  the  horizontal  direc- 
tion or  some  other  specified  direction)  and 
not  of  the  total  light  or  luminous  flux  out- 
put.     Also   see   Luminous   flux. 

LUMEN  BEARING  CO.— Buffalo.  N.  Y. 
Manufacturer  of  bronse  and  brasH  cast- 
ings, bars,  bushings,   etc. 

LUMINA.— Trade  name  (or  illuminating 
glassware  manufactured  by  the  Hocking 
Glass  Co..  Lancaster,  Ohio. 

LUMINESCENCE.— Any  emission  or 
light  occurring  at  low  temperatures  and 
not  ascribable  directly  to  Incandescence. 
It  can  be  produced  In  several  ways,  such 
as  the  glow  of  glass  In  evacuated  tubes 
when  subjected  to  electric  oscillations  of 
.  high  frequency,  or  by  exposure  to  light, 
when  some  la  absorbed  and  emitted  again. 

LUMINOUS  ARC  LAMPS.— See  Lamps, 
arc,  metallic  flame,  magnetite  or  luminous. 

LUMINOUS  ELECTRIC  RADIATOR— 
A  portable  heating  device  that  emits  a 
Pleasant  glow  while  heating.  See  Heaters, 
electric   air   or  space,   or  radiators,   luml- 


When  writing  to  manufacturers  please 

mention  the 
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LUMINOUS  ATTACHMENTS  AND 
COMPOUNDS.— See  Attachments,  luminous 
for  switch  buttons,  etc.   Compounds,  luml- 


_jtput  or  the  radiant  flow  of  light „.. 

Issuing  from  a  luminous  source.  It  Is 
measured  In  lumens,  the  lumen  being  the 
flux  emitted  In  a  unit  solid  angle  (or  stera- 
dlan) by  a  point  source  of  one  can  die - 
Eiwer.  The  modern  method  of  rating 
mps  Is  In  lumens  Instead  of  candlepower, 
To  laymen  the  Ideas  of  luminous  flux  and 
the  lumen  are  unfortunately  found  diffi- 
cult to  grasp,  largely  because  they  Involi 


light 


:  solid  angle.     A  clearer 
I  by  com 

In  various  directions.     If 


:    of  rays    fssuln 


from    tht 


Is  conceived  to  represent  a  definite  unit 
quantity  of  light,  then  the  number  of  rays 
emitted  Or  radiating  from  the  source  will 
represent  the  total  light  output  (total  lumi- 
nous flux.)  Having  a  standard  light 
source,  such  as  one  candlepower.  the  num- 
ber of  unit  rays  of  light  sent  out  In  a  unit 
conical  beam  would  constitute  a  unit  quan- 
tity of  light  output  (or  lumenous  flux) 
which  unit  Is  called  the  lumen.  If  the 
total  surface  of  a  sphere  Is  divided  Into 
12. ST  (  =  4v)  equal  areas  and  these  re- 
constructed Into  circles  of  equal  area,  each 
of  these  circles  will  form  the  base  of  a 
unit  cone,  one  which  has  at  Its  apex  a  unit 
solid  angle.  Light  rays,  however,  are  not 
actually  assigned  any  definite  unit  or  stan- 
dard value  no  that  the  lumen,  or  the  light 


.    ._    __]    giving    a    clearer    concep- 
tion of  luminous  flux  and  the  lumen. 

LUMINOUS  INTENSITY The  luminous 

Intensity  of  a  point  source  of  light  Is  the 
solid  angular  density  of  the  luminous  flux 
emitted  by  the  source  In  the  direction  con- 
sidered; or  it  is  the  flux  from  that  source 
Bar  unit  solid  angle.  The  unit  solid  an*le 
i  the  angle  formed  by  the  vertex  of  a 
cone  at  the  center  of  a  sphere,  in  whose 
surface  the  base  of  the  cone  lies,  the  base 
of  which  cone  occupies  l/(4r)  surface  of 
the  sphere.  The  International  candle  Is  the 
unit  of  luminous  intensity  used  in  the 
United  States,  Great  Britain.  France  and 
other  countries. 


......_ President  am 

S.     L.    ^fersog;     vice-president. 

William  Peterson:  secretary  and  sales  man- 
ager. A.  M.  MlUenberg-  Main  office,  431 
S.  Dearborn  St.,  Chicago,  TIL  Factories. 
Chicago,  III.;  San  Francisco.  Cal.  Sales 
representatives.  Bklrboll  Bros..  502  Stan- 
dard Theatres  Bldg..  Cleveland.  Ohio;  H. 
A.  Therneau,  728  St.  Peter  SL,  New  Orleans, 
La.;  Novelty  Electric  Blgn  Co.,  165  Eddy 
St..   San  Francisco.  Cal. 

LUMINOUS  SPECIALTY  CO.— 238-238  S. 
Meridian  St..  Indianapolis.  Ind.  Manufac- 
turer Of  lighting  fixtures  and  specialties. 
Business  established  1915.  President.  John 
S.  Scott;  vice-president  and  general  mana- 
ger. Herbert  E.  Cave;  secretary.  Charles 
S.  Walker. 

LUMINOUS    SWITCH     BUTTONS    AND 

PLATES See   Switch  buttons  and  plates, 

luminous. 

LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MPO.  CO.— St. 
Ijoula.  Mo.  Manufacturer  of  electric  light- 
ing fixtures.  Business  established  1902. 
President.  Edwin  F.  Guth:  vice-presidents, 
G.  S.  Watts.  R.  V.  Owen;  secretary,  C- 
M,  Wempner:  treasurer  and  general  mana- 
ger, Oscar  D.  Guth;  sales  manager,  Joe 
Chassaing.  Main  office  and  factorv.  2815 
Washington  Ave.,  St.  Louis,  Mo.  Branch 
offices.  Boston.  Mass.;  Pittsburgh.  Fa.; 
Philadelphia.  Pa.;  Atlanta,  Ga.;  New  Or- 
leans. La.:  Cincinnati.  Ohio;  Detroit.  Mich.; 
Minneapolis.  Minn.:  Kansas  City,  Mo.;  I.os 
Angeles.  Cal.:  Portland.  Ore.;  10S  B.  LaSatle 
St..  Chicago.  111.;  50  Church  St.,  New  York, 
N.  T. 

LUM- VITRO— Trade  name  for  porcelain 
enameled  switch  plates  made  by  the  Lu- 
minous Unit  Co..  Division  of  the  St.  Louis 
Brass  Mfg.  Co.,  2016  Washington  Ave.. 
St.    Louis.    Mo. 

LUNA.— Trade  name  for  illuminating 
glassware  manufactured  by  the  H.  North- 
wood  Co.,  SBth  and  Wetaet  Sta.,  Wheeling, 
W.  Va. 

LUNQMOTOR  CO.— Ill  Bovlston  BL. 
Boston,  Mass.     Manufacturer  of  "- 
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tion  apparatus.  Business  established  1911. 
President.  C.  B.  Thomas;  treasurer.  Thomas 
Hadley;  general  manager.  Louis  D.  Jones. 
LUNKENHEIMER  CO.,  THE.— Cincin- 
nati, Ohio.  Manufacturer  of  valves,  In- 
jectors, valves  and  other  steam  special- 
ties. Business  established  1862.  President, 
Eshelby  F.  Lunken;  vice-presidents.  David 


i    J.    Bradford 


Main   office 


nces,  lao  nign  Bi.t  Boston,  jKasa.;  nun  w. 
Washington  Blvd..  Chicago,  III:  IIB-IK 
Lafayette  St.,  New  York,  N.  T.;  211  Camp 
Bt.,  New  Orleans.  La.:  855  6th  Ave.,  Pitts- 
burgh. Pa.;  116  New  Montgomery  St.  San 
Francisco,  Cal. 

LUNOE  A  SOULE.— 622  TSth  St.,  Brook- 
lyn,   N.    Y.      Manufacturers    of    automobile 

LUSTRE  ART  GLASS  CO.— Maspeth, 
Long  Island.  N.  Y.  Manufacturer  of  Illu- 
minating glassware. 

LUTHY  PRODUCTS  CORP.— 1170  Broad- 
way, New  York.  N.  Y.  Manufacturer  of 
hydrometers  and  battery  Oilers. 

LUX.— A  unit  of  Illumination  equal  to 
one  lumen  incident  per  square  meter.  It 
Is  equivalent  to  0.0001  phot  or  0.0292  foot- 
candle. 

LUX  MPO.  CO.— Newark,  N.  J.  Manu- 
facturer of  incandescent  lamps.  President. 
A.  T.  Baldwin;  vice-president,  O.  Foell; 
secretary,  R.  M.  Schwarz:  treasurer.  A.  T. 
Baldwin.  Main  office,  123-183  E.  Kinney 
St.,  Newark.  N.  J.  Branch  offices.  1MB 
Broadway.  New  York,  N.  Y.;  160  N.  Wells 
St..   Chicago.   111. 

LUXSOLITE. — Trade  name  for  street 
lighting  fixtures  manufactured  by  the 
Weetlnghouse  Electric  4  Mfg.  Co..  East 
Pittsburgh.  Pa. 

LUX  UAL.— Trade  name  for  Illuminating 
glassware  manufactured  by  the  Gill  (llasa 
Co.,  Inc.,  Amber  and  Venango  Sts.,  Phila- 
delphia. Pa. 

LUZERNE  RUBBER  CO..  THE.— Tren- 
ton, N.  J.  Manufacturer  of  rubber  tubes. 
rods,    battery  Jars   and    other   hard   rubber 

firoducts.  Business  established  1905.  Pres- 
dent,  Bruce  Bedford;  secretary  and  treas- 
urer. C.  Dudley  Wilson.  Main  office  and 
factory.  Trenton,  N.  J.  Branch  office,  564 
W.  Monroe  St.,  Chicago.  111. 

LYHNE.— Trade  name  for  portable  lamps 
manufactured  by  the  Beers  Sales  Co.,  1 
Hudson  St..  New  York.  N.  Y. 

LY-H  TAN. —Trade  name  for  gas -filled 
tungsten  Incandescent  lamps  manufac- 
tured bv  the  Electric  Lamp  &  Products 
Co..     512-614    Paterson    Plank  road,     Jersey 

City,  N.  J. 

LYHTAN  ELECTRIC  LAMP  CO.— 591 
Central  Ave.,  Jersey  City,  N.  J.  Manu- 
facturer of  Incandescent  lamps.  President, 
Anton  C.  Eggers;  vice-president.  John  H. 
Goetie:  secretary.  Dr.  C.  E.  Moehle;  treas- 
urer.  Otto    F.    Kappelmann. 

LYNN  LEATHER  WASHER  A  MAT  CO. 
— East  Lynn,  Mass.  Manufacturer  of 
leatherheadi  for  nails,  washers,  etc. 

LYON.— Trade  name  for  respirator  manu- 
factured bv  the  Cleveland  Breathing  Ma- 
chine Co..  1882  E.  18th  SL,  Cleveland,  O. 

LYON. — Trade  name  for  tinners'  shears 
manufactured  by  the  Peck.  Stow  &  Wilcox 
Co.,  Southlngton.  Conn. 

LYON  A  HEALY.— 246  8.  Wabash  Ave.. 
Chicago,  HI.  Manufacturers  of  electrically 
operated  pianos.  President,  M.  A.  Healy; 
vice-president.  C.  Healy;  secretary  and 
treasurer,  C.  R.  Fuller. 


:  time  In 

LYON     METALLIC     MFO.    CO.— Aurora, 

111.    Manufacturer  of  boxes,  shelving,  cabl- 

LYONS— Trade  name  for  storage  bat- 
teries manufactured  by  the  Lyons  Storage 
Battery  Co.,  Inc.,  Stephen  Olrard  Bldg., 
Philadelphia,  Pa. 

LYONS  STORAGE  BATTERY  CO..  INC. 
— Philadelphia,  Pa.  Manufacturer  of  stor- 
age batteries  for  automobile  Ignition,  start- 
ing and  lighting.  President.  A.  H.  Lyons; 
secretary,  E.  M.  Gillespie:  treasurer.  O.  W. 
You  n  km  an.  Main  office.  Stephen  Glrard 
Bldg..  Philadelphia,  Pa.  Branch  office, 
Kimball   Bldg.,   Chicago.  III. 

LYTE  STRONG.— Trade  name  for  shaft- 
ing hangers  manufactured  by  the  Bond 
Foundry   k   Machine   Co..   Manhelm,   Lan- 
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M. — Symbol  for  mutual ......    . 

efficient  of  mutual  Inductance.     The  form 
m    is   aleo   a   symbol    for   mass   and    Is    '" 
symbol  for  a   unit  magnelli 
■'-*  " ■-"-  -ole.     It  -  — 

of  tlm 

M.  A. — Trade  name  for  casting  copper 
manufactured  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway.  New  York.  N.  Y. 

M.  A  W. — Trade  name  for  tungsten  In- 
candescent lamps  manufactured  by  the  M. 
tt  W.  Co.,  Springfield,  Mass. 

M.  a.  W.  CO.— 30  Taylor  St..  Springfield, 
Mans.  Manufacturer  of  tungsten  incan- 
descent lamps.  Business  established  1912. 
President,  treasurer  and  general  manager. 
C.  F.  Munder;  vice-president,  C.  A.  Wie- 
gand;  secretary,  K.  F.  Wlegand. 

MABEY  ELECTRIC  «.  MFG.  CO.— 968 
Ft.  Wayne  Ave.,  Indianapolis.  Ind.  Manu- 
facturer of  electric  heating  appliances. 
Charles  W.  Mabey,  owner. 

MAC— Trail e  name  for  pocket  ai 

and   battery    testers   made   by   the   Me 

Appliance    Co.,    299    Broadway.    New    Yr 


Macallen  S 


N.  Y. 

MACALLEN  CO.,  THE.—] 
Boston.   Mass.     Manufacture 


Louis  McCarthy  and  Louis  B,  McCarthy; 
secretary,  Gardner  W.  Prouty;  treaaurei 
and  general  manager.  Louis  McCarthy; 
sales  manager.  Walter  A.  Graham. 

MACBETH.— Trade  name  for  color  Identi- 
fication and  daylight  lamps  made  by  the 
"-"-rlitlng  Co..  227  W.   17th  St., 


Artificial   Day  light  I 


al  Daylig 
ork,    N. 


President    and 

tary.    George    D. _._..        

J.  E.  Capen.  Main  office.  Chamber  of  Com- 
merce Bids.,  Pittsburgh,  Pa.  Factories, 
Charlerol,  Pa.;  Elwood,  Ind.;  Bethevan, 
Ind.;  Toledo,  Ohio.  Branch  offices,  New 
York,  N.  Y.;  Chicago.  III.;  Philadelphia, 
Pa.;  Boston,  Mass.;  San  Francisco,  Cal.; 
Macbeth-Evans  Glass  Co.,  Ltd..  Toronto, 
Ont.,  Can. 

MACBETH  ILLUMINOMETER.— Trade 
name  for  portable  photometer  manufac- 
tured by  the  Leeds  &  Northrup  Co.,  4901 
Stenton  Ave..  Philadelphia.  Pa. 

MACDONALD  CELL.— A  type  of  cell  for 
the  electrolytic  production  of  bleach  liquor. 

MAC  GILLIS  A  01  BBS  CO.,  THE.— Mil- 
waukee. Wis.  Manufacturer  of  cedar  poles. 
posts  and  railway  ties.  Business  estab- 
lished 1902.  President  and  general  mana- 
ger. J.  E.  Gerlch;  secretary  and  sales  mana- 
Sir.  M.  Sperry;  treasurer,  E.  Koester. 
aln  office,  1201-09  Wells  Bldg.,  Milwau- 
kee, Wis.  Yards.  Gladstone.  Mich.;  Minne- 
sota Transfer,  Minn.;  Duluth,  Minn. 
Branch  offices  and  warehouses,  Gladstone, 
Mich.;    Minneapolis    (Minnesota    Transfer), 


Mini 


nlst 


Ex- 


change Bldg.,  Chicago.  111.;  Escanaba  Na- 
tional Bank  Bldg..  Kscanaba.  Mich. ;  bib 
Lyceum   Bldg.,  Duluth.  Minn. 

MACHEN  ELECTRIC  MFG.  CO.— 
Bridesburg,  Philadelphia,  Pa.  Manufac- 
turer of  electrical  wiring  specialties.  Busi- 
ness established  1920.  President,  treasurer 
and  sales  manager,  Charles  H.  Machen; 
secretary.  Hart  A.  Stoddard.  Main  office 
snd  factory,  4839-43  E.  Thompson  St., 
Brldesburg,  Philadelphia,  Pa.  Branch 
offices,  280  Broadway.  New  York,  N.  Y.; 
849  W.  Washington  St.,  Chicago,  ill.;  213 
E.   Jefferson  Ave..   Detroit,   Mich. 

MACHINEBRONZE.— Trade  name  for 
bronie  bars  and  bushings  manufactured 
by  (he  Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

MACHINE,    CHARGING.— Charging    ma- 


the 


Bed   In    a   telephone   < 
used   f 


■    I'hiirirliii; 


the   same    time    that   It    la    being    used    for 

MACHINE,     D-C— A     motor     converting 
d-c.    energy    Into   mechanical    energy,    or   a 

generator  converting  mechanical  energy 
Into  electrical  energy  In  the  form  of  direct 
current.     See  Generators,  d-c,  and  Motors, 


Ho  electrical  energy,  or  (21  electrical 
nervy  Into  mechanical  energy,  or  ft)  alec- 
leal  energy  of  certain  qualities  Into  elec- 


employed  In  their  operation.     See 

static  machines:  Machines,  dynnmoelec- 
trlc;  Generators;  Magneto;  Motor. 

MACHINE,  ELECTROSTATIC— See 
Electrostatic  machines. 

MACHINE,  ENCLOSED  AND  OPEN.— 
A  definition  of  electrical  machines  as  to  the 
relative  amount  of  enclosure.  See  under 
Motor,   electric. 

MACHINE,  RATING  OF.— In  electrical 
machines,  the  rated  output  as  stamped  on 
the  name  plate,  baaed  on  the  maximum 
load  the  machine  can  carry  under  pre- 
scribed teat  conditions. 

MACHINE,  STATIC— An  electrostatic 
machine.     See  Electrostatic  machines. 

MACHINERY.  SPECIAL  ELECTRICAL. 
—This  classification  is  Intended  to  Include 
machines  built  to  meet  special,  exceptional, 
or  peculiar  requirements  of  manufacturers, 

companies,  testing  or  research  laboratories, 
etc.  Such  machines  are  built  to  order  on 
drawings  and  specifications  furnished  by 
the  purchaser,  as  a  rule.  Some  of  the  man- 
ufacturers that  make  a  specially  of  such 
machinery  are  aleo  prepared  to  design  de- 


i  W.   Broadway,  New 


SMALL  PARTS  FOR  FIXTURE  FIT- 
TINGS,   BATTERIES,    ETC.— Much   of    the 

machine  work  on  small  metal  parts  used 
In  the  manufacture  of  electrical  devices 
and   supplies  may  be  done  on  special   ma- 


are     drilling,     threading,"    facing,      ._ 

pointing,   rounding,   etc.      Many  email  part 


ing  devices,  appliances,  etc..  are  made  on 
such    machines    at    low    coat    and    at    high 

Manufacturer: 
Balrd     Machine     Co.,      The,      Bridgeport. 

Long-Benkel    Mfg.    Co..    S.    W.    Cor.    Jrd 
"*      "tIK,     Pa. 


chucking    ma- 


(  "Jack  so 
MA  CHINES,    DYNAMOELECTRIC- 


f  the  machine. 

ectric  machines  usually  c 

'-'--'     parts,     a     field    m 


tlllie  the  principle  of  electromagnetic 
'it   changing    from    one   kind   of 

....  other,  the  armature  may  rotate 
rlth  respect  to  the  field  magnet,  or  the  re- 
erse,  or  both  may  rotate  so  as  to  produce 
elative  motion  between  them,  or  an  iron 
tructure  with  uniformly  spaced  projections 
nay  rotate,  thus  causing  the  flux  through 


the  colls  of  the  armature  winding  to  pul- 
sate, as  In  the  Inductor  type  alternator. 
In  any  case,  a  change  of  the  magnetic 
flux  linked  with  an  electric  current  is 
accompanlM   by  mechanical   motion  of  one 

Classification.  Dynamoelectric  machines 
changing  energy  from  mechanical  to 
electrical  are  called  generators,  and 
those  changing  electrical  energy  1"'     - 


chanical    a 

e    called     motors- 

occasionally 

or     wlii-rna  ting- 

iccording   to   the   r 

.leld  excitation  Inti.  „., 

chines  receiving  their  =...,,,, 
from  a  separate  source;  ahunt  macmnes, 
having  an  exciting  winding  In  shunt  with 
the  armature  or  toad  winding;  aeries  ma- 
chines, having  an  exciting  winding  in  se- 
ries with  the  armature;  and  compound 
machines,  having  both  a  series  and  ahunt 
exciting  winding.  D-c.  machines  nesrly 
always  have  a  rotating  armature  provided 
with  a  commutator  for  keeping  a  unidirec- 
tional    current     In     the     external     circuit. 

electrical  connections  to  the  armature. 

A-c.  machines  are  of  two  general  types, 
the  synchronous,  which  run  al  fixed  speeds 
and  frequencies,  and  the  asynchronous  or 
induction,  whose  speeds  or  frequencies 
change  with  the  load.  The  synchronous 
machines  are  always  excited  by  direct  cur- 
■nt,  usually  through  a  separately  excited 
Indlng,  while  the  asynchronous  commonly 
'"--    " -'    in    the 

uiiuiiuub  iiiaviutieo  are  used  more  as  mo- 
tors than  as  generators,  the  Induction  mo- 
tor being  the  most  common  type. 

Development.  The  principle  of  electro- 
magnetic Induction  upon  which  all  dynamo - 
electric  machines  operate  was  discovered 
by  Faraday  In  1831  when  he  found  that 
the  starting  and  stopping  of  a.  current  In 
one  circuit  produced  a  current  In  an  ad- 
jacent circuit.  This  was  followed  by  tbe 
discovery  that  moving  a  coll  past  the  poles 
of  a  maanet,  or  the  reverse,  also  produced 
He    then    developed    his    disk 


i,  also  produced 

„      ,.„..,.,,..         Hf      Ihon      dove 

volved  between  the  poles  of  a  permanent 
magnet  and  a  current  created  In  an  exter- 
nal circuit  through  one  brush  bearing  on 
the  periphery  of  the  disk  and  another  on 
"~    -ihaft.      Other    forms    using    rotating 


quipped    with    c 
nldlrec*' 


»    get 


or    electromagnets    Instead    Of 

magnets     was     patented     by 

Wheatstone  and  Cooke  In  1845.  a  combina- 
tion which  permitted  the  building  of  ma- 
chines  of  much  larger  power.  Such  mag- 
nets were  separately  excited  but  a  scheme 
providing  for  self  excitation  by  the  ma- 
chine's own  current  was  patented  by  Hjorth 
In  1855.  Series  windings  were  first  uaed. 
Wheatstone  proposing  a  shunt  circuit  for 
excitation  In  1867.  and  compound  windings 
being  used  about  the  same  time. 

In  1888  Pacinottl  used  a  toothed  ting  for 
an  armature  core  and  put  on  It  a  closed- 
call  winding,  previous  windings  being  of 
the  open-coil  type.  A  smooth -core  ling 
armature  with  a  closed-coil  winding  was 
developed  Independently  by  Gramme  In 
1870!  This  type  of  winding  with  a  many- 
current  than  that  previously  obtained;  The 
shuttle-wound  armature  was  brought  out 
by  Siemens  in  1866  and  was  modified  by 
von  Hefner  Alteneck  In  1873  Into  a  uni- 
formly wound  drum  with  a  closed -coll 
winding  giving  thd'  same  result  as  the 
Gramme  ring  armature.  The  subsequent 
development  of  the  d-c.  machine  has  bwn 
mainly  in  the  refinement  of  details,  the 
most  important  additions  being  the  Intro- 
duction of  Interpole*  or  commutatlng  poles 
to  Improve  commutation  and  of  compen- 
sating windings  to  neutralise  armature  re- 

A-c.    generators    were    developed    along 
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with  d-c.  machines,  the  Inductor  type  belne 
an  early  form,  some  being  Belt-excited, 
others  separately  excited,  but  ' 
first  used  as  much  as  the  d-c. 
Tbe  synchronous  operation  of 
was  discovered  by  Wilde  In  limn,  a  prin- 
ciple now  applied  In  parallel  operation 
With  the  later  development  of  the  a-c 
transformer,  tbe  Induction  motor  and  the 
synchronous  converter,  the  use  of  alter- 
nating; currents  greatly  Increased  [or  tht 
transmission,  distribution  and  utilization  oi 
electrical  energy,  so  that  now  a-c.  gener- 
ators greatly  exceed  d-c.  generators  In  In- 
dividual and  combined  capacities. 

Electric    motor   development    began    with 
Faraday's  discovery  of  electromagnetic  — 


i   In    1821   and    1 


jntior 


The  fact  that  a  dynamoelectrli 
can  function  either  as  a  generatoi 
or  as  a  motor  seems  to  have  been  discov- 
ered by  Lena  In  1888.  and  a  multipolar  mo- 
tor was  constructed  by  Jacobl  In  this  same 
year.  A  generator  transmitting  power  *" 
a  motor  was  exhibited  In  Vienna  in  18' 
and  subsequent  development  of  the  d- 
motor  has  been  almost  parallel  with  that 
of  the  d-c.  generator.  In  1888.  Ferraris 
showed  how  to  produce  a  rotating  magnetic 
Held  by  two  alternating  currents  that  differ 
In  phase-  Tesla  brought  out  tiie  same  Idea 
Independently  and  applied  it  in  the  Induc- 
tion motor,  which  has  increased  greatly  in 
use  since  1890.  Other  types,  such  as  the 
repulsion  motor  and  other  Induction  motors 
with  commutators,  have  been  developed  but 
have  a  more  limited  application  than  the 
straight  Induction  motor. 

MACHINES,       MOTOR- DRIVEN,       MIS- 


of     elect rl 


re  In   t 
illy     di 


_.  .._  _  _  Intention 
chines  which  are  furnished  with  electric 
motor  drive  as  standard  equipment.  How- 
chines  normally  equipped  for  belt  or  di- 
rect engine  drive  which  can  also  be  Ob- 
tained complete  with  electric  motor  for 
Individual  drive.  All  such  machines  are 
Included  under  this  class  Id  cat  ion.  A  com- 
plete list  of  such  machinery  would  Include 
practically  all  machines  used  in  machine 
shops,  such  as  shapers.  planers,  lathes, 
milling  machines,  etc.;  In  woodworking 
shops,  such  as  saws,  planers,  Jointers,  etc.; 
in  textile  mills,  dour  mills,  cement  and 
clay    working    plants,     and     In    practically 


,-  Industry.     The  f 


liructl. 
listings 


American    Hachlner 


Washington    St..    Chicago,    __ 

("Green  Automatic,"  "American  Jun- 
ior" raior  blade  sharpening  machines; 
•■American,"  "American  Duplex"  key 
cutting  machines.) 

Anstlce  ft  Co..  Inc..  Joelah,  Rochester, 
N.  T.    ("Sterling"  potato  masher.) 

Bartlett  ft  Snow  Co.,  The,  C.  O..  Cleve- 
land, Ohio.  (Car  pullers,  cement  and 
and  clay  working  machinery,  foundry 
sand  handling  equipment,  etc.) 

Becker  Milling  Machine  Co..  63  Franklin 
St.,    Boston,    Mass.      (Milling.) 

Blake  Electric  Mfg.  Co.,  Boston,  Mass. 
("Schwarts"   guider.) 

Brandell  Co..  The.  Union  Centra!  Tower, 
Cincinnati.  Ohio.  ■■Brandell."  (Con- 
crete making  machine' 

Brown    ft    Sharpe    Mfg. 
R.  I.     (Milting  machlni  _  . 

Bucher-Smith  Co.,  East  Liverpool,  Ohio. 
(Key  sealers.) 

Covington  Machine  Co.,  Covington,  Va. 
(Shears,  bending  rolls.) 

Davenport  Machine  Tool  Co..  1ST  Ames 
Bt.,    Rochester,    N.    T.      ("Davenport" 


Frovfdenc 


/  machine.) 

Dunn    Mfg.    Co..    W.    E.,    Holland.    Mich. 

""■  ■  ■■'  -■     "e  products.) 


(For  manufacturing 


Fuller -Lehigh  Co.,  Fullerton,  Pa.  (Ce- 
ment pulverizing.) 

Garvin  Machine  Co.,  The.  Spring  and 
Varick  Sts.,  New  York,  N.  T.  (Milling, 
die  Blotting-,  spindle  drill  press,  screw.) 

Qlshott  Machine  Co..  1241  E.  Washlng- 
.  Wis.     (Lathes.) 


Gould  ft  Eberhardt,  Newark,  N.  J.   (Gear 

Gump  Co..  B.  F.    431  S.  Clinton  St.,  Chi- 
cago,  111.     ("Ideal"   flour  mill  roachln- 


Hall  Kitchen  King  Co.,  909  Mutual  Lift 
Bldg.,  Philadelphia,  Pa.  "Kitchen 
King." 

Heebner  ft  Sons,  Lonsdale,  .Pa.  ("Little 
Giant"  and  "Pennsylvania,"  peanut  and 

Houston.  Stanwood  A  Gamble  Co.,  The, 
Cincinnati,    Ohio.      (Lathes.) 

Johnson  Automatic  Sealer  Co.,  Ltd.,  Bat- 
tle Creek.  Mich.  (Packaging  and  wax 
wrapping   machines.) 

Lange.  Henry  G.,  163  N.  May  St.,  Chi 
cago,  ill.      (Glass  beveling.) 

Lipplncott-Carwen  Corp.,  Erie  Ave.  and 
Richmond  St.,  Philadelphia.  Pa. 

Mattlson  Machine  Works.  Rockford.  111. 
(Woodworking,     molders,    veneer    trlm- 


Maxlm    Mfg.    Co..   TOO   W.    SSnd  St., 

cago,    III.      "Sinteelo."      (Butter  cutting 
and  potato   mashing  machines  for  "" " 


lion 


,  W.  B.,  N.  Winchester  ft  Waban- 
Avea..  Chicago.  III.  (Artlflcla 
r  making  macnli 


Myers  Machine  Tool  Corp.,  Columbia,  Pa, 
("Myers"  lathes,  presses,  etc.) 

National  Bundle  Tver  Co.,  Bilssfleld. 
Mich.      ("Saxmayer"    tying   machines.) 

Newark  Engineering  ft  Tool  Co.,  478-482 
18  th    Ave.,     Newark.     N.     J.       ("Nerco" 


filing 


(Sheet 


ichlne 


■s.) 


_ Co..     Adrian.     Mich. 

(Filing  and  lapping.) 

Patten  Co.,  Paul  B..  Salem,  Mass.  (Rail- 
road ticket  destroyer.) 

Peerless  Equipment  Co.,  Hanover,  Pa. 
"Peerless."      (Armature   repairing.) 

Pratt  ft  Whitney  Co.,  Ill  Broadway,  New 
York.   N.V.      (Milling  and  wood  work- 


working   machinery., 
iy    Mfg.    Co..    The    W.    W„    4700    Train 
Ave.,    Cleveland,   Ohio.      "Sly  Line." 
.,mlth  Co.,   The  T.  L.,   Old  Colony  Bldg., 
Chicago.  111.  ("Smith"  concrete  mixers.) 
'      -  —    ■  '    e  Co.,  328  N.    " 


Chicago.  I 
murr  &  K. 


it..  Chicago,  III. 


(Wire  * 


.rklng 


S prague  Canning  Machinery  Co..   122  N. 

Wabash    Ave.,    Chicago.    111.      (Labeling 

machines,   scalders.  etc.) 
Stecher  Co.,  Inc..  The  Charles,  2801  Knox 


Stokes  Machine  Co.,  F.  J..  17th  and  Cam- 
bria Sts..  Philadelphia,  Pa.  (Tablet 
powder  filling,  mixing  and  other  phar- 
maceutical  machinery.) 

Western  Iron  ft  Foundry  Co.,  Wichita, 
Kans.      (Portable  bar  shear.) 

Whitney  ft  Son.  Inc..  Baxter  D..  Wln- 
chendon,  Mass.  (Wood  shapsr,  saw 
'■--—         -nortlsers,       boring      machine. 


Plane 


.   etc> 


Hepworth    CO.,    2    Recti 


St,     New    York, 


President.    K.    W.    Mackse „.„. 

W.  R.  Macksey;  treasurer,  D.  S.  Kendall. 
MAC-LAR  BATTERY  CO.,  INC.— 148  3rd 
St..  Detroit.  Mich.  Manufacturer  of  stor- 
age batteries  for  automobile  lighting  and 
starting  Business  established  1918.  Presi- 
dent, W.  L.  Malotte;  vice-president,  E.  A. 
Bowman;  secretary,  W.  J.  Clarke;  treas- 
urer.   L.    A.    Steele;   sales   manager.    C.   J. 

MACLEOD  CO.,  TH  E.— Cincinnati.   Ohio. 

Manufacturer  of  oil  burners  and  sand-blast 
equipment  Business  established  IS  91. 
President  and  treasurer,  Walter  Macleod; 
vice-president.  B.  C.  Macleod;  secretary, 
James  Shields  ;  general  manager  William  A. 
Hext  Main  office  and  factory,  2222  Bogen 
St..  Cincinnati.  Ohio.  Sales  representatives. 
Joseph  M.  Brown  Co.,  Pioneer  Bldg.,  Chi- 
cago. III.;  C.  H.  Small  Co..  Monadnock 
Bldg..  San  Francisco,  Cal.;  GafTron  Sales 
Co..  25  Park  PI.,  New  York,  N.  Y. 

(El 


MACRAE,  HECTOR  C— 814  St.  Paul  St.. 
Baltimore,  Md.  Manufacturer  of  storage 
batteries  and  boat  lighting  equipment. 
Business  established  1895. 

MADISON-KIPP    CORP.  — Waubesa    St.. 

Madison.  Wis.     Manufacturer  of  force  feed 

-  -  id  oiling  de*1      -      -■■    ■ 


A.    X.    Men; 

MAGAZINE.— Trade  name  for  grinding 
wheel  dressers  manufactured  by  the  Des- 
mond ate phan   Mfg.   Co..    Urbane,    Ohio. 

MAGAZINE     FUSE A     fuse     In     which 

several  fusible  elements  have  been  so 
placed  Chat  when  the  one  in  use  Is  blown 
another  can  be  connected  into  the  circuit 
'~~  ome  part  of  the  fuse  casing, 
multiple  fuse  and  repeater  fuse. 
" —  a  cartridge  or  plug  type 


3Sf»' 


fuse 


either 


?newable  fuses.     See  Fuses, 


fuses.     See  Fuses,  cartrldgt 
slso   Fuses,    plug,    renewable 


•trldgi 


-able 


Ntehoff    ft    Co.,    Inc.,    232-242    E."  Ohio    L_ 
Chicago.  III. 

MAOFIXE-R.— Trade  name  for  magneto 
tester  and  remagnellxer  manufactured  by 
thfe  Stahl  Rectifier  Co.,  1101-8  W.  Jackson 
Blvd.,  Chicago,  111. 

MAGIAN.— Trade  name  for  lighting  units 
manufactured  by  the  Pennsylvania  Sales  ft 
Export  Co.,  1414  S.  Penn  Sq..  Philadelphia. 
Pa. 

MAGIC— Trade    name    for    belt    dressing 
manufactured    by    the    W.     D.     Allen    Mfg. 
Co.,  868  W.  Lake  St..  Chicago.  111. 
C     EARPHONE.— Trade     l 


New  York,  N.  Y. 

MAOIC   PAIN   RELIEVING   LAMP   CO— 

644  Garfield  Ave.,-  Chicago,  111.  Manufac- 
turer of  therapeutic  lamps. 

MAGNAVOX  CO.,  THE.— Oakland,  Cat. 
Manufacturer  of  amplifiers  and  telephones. 
President  and  general  manager,  F.  M. 
Steers:  vice-president  J.  C.  Sperry;  secre- 
tary and  treasurer.  E.  B.  Folsom;  sales 
manager,  W.  B.  Davis.  Main  office  and 
factory,  2725  E.  14th  St.,  Oakland,  Cal. 
Branch  offices.  818  Mission  St..  San  Fran- 
Cisco,  Cal.;  219  McDermott  Bldg.,  Seattle. 
Wash. 

MAGNESIA  ASSOCIATION  OF  AMERI. 
CA.— 702  Bulletin  Bldg.,  Philadelphia.  Pa. 
' '  t  bailer  and  pipe  coverings. 

of  magnetism.  "  The  name*  Is    derive. 

from  Magnesia,  where  the  iron  ore  (lode- 
stone),  possessing  the  property  was  first 
discovered.  A  magnet  Is  almost  Invariably 
made  of  some  form  of  iron.  Magnets  are 
usually  classified  as  permanent  and  tem- 
porary. A  permanent  magnet  Is  Invariably 
made  of  hard  steel  and  retains  its  mag- 
netism  Indefinitely.      Magnets  In  watt-hour 


Manufact 


Temporary  magnets  are  those  that  retain 
their  magnetism  only  while  the  magnetis- 
ing force  is  present.  They  are  usually 
made  of  soft  Iron  or  mild  steel.  Electro- 
magnets are  temporary  magnets  whoss 
magnetism  la  developed  by  an  electric  cur- 
rent through  a  coll  of  wire  around  an  iron 
core;  this  coll  constitutes  the  magnetizing 
or  exciting  winding.  Solenoids  are  electric 
coils  without  iron  cores,  usually  In  the 
form  of  a  helix,  that  possess  the  properties 
of   an    electromagnet   but    not    so    strongly 


and  remagnetlse 

MAGNET.    COMPOUND.— A    number    of 

single  magnets  parallel  to  one  another  and 
having  similar  poles  together.  This  group 
or  compound  magnet  Is  stronger  In  propor- 
tion to  Its  bulk  and  weight  than  a  single 

MAGNET     CORES.— See     Cores,     electro- 


M  AG  NET  METERS.— Trade  name  for 
magnetic  testing  apparatus  manufactured 
by  Holx  ft  Co..  Inc.,  18  Madison  Ave.,  New 
York,  N.  Y. 

MAGNET  POLES.— The  points  or  sur- 
faces of  a  magnet  at  or  on  which  the 
hypothetical  substance  magnetism  Is  con- 
centrated are  called  magnet  poles.  Ac- 
cording to  the  conception  of  magnetic  In- 
duction, magnet  poles  may  be  defined  as 
those   parts   of   the   magnet   at   which    the 


e  the 


3gle 


EMF    ELECTRICAL  YEAR  BOOK 


and  where  the  lines  leave  the  north-seek 
Ing    or    north    pole.      In    the    definition    o 
electromagnetic    units,    point  poles   are  as 
mimed.      These  are   hypothetical  poles  hav 
Inpf  all  or  the  magnetism  concentrated  at  a 
point.      Such    poles    are    practically    rep 
sented  by  the  poles  of  a  thin  and  long  1 
of    steel.      A    unit    magnet    pole    Is    defli_„ 
as    that    pole    which    will   exert  a    force   of 
one  dyne   upon  a  like  and   equal  pole  at 
distance   of  one   centimeter   in  a  vaeuu: 

MAGNET   STEEL.— 9 «e   Steel,   magnet. 
MAGNET      WINDERS.  — See      Winders, 


MA' 


/IRE.— Insulated 


enameled    and    cotton    or   silk-covered' 

casionally    asbestos -covered     wire     is 

used     on     magnets.       See    Wire,     magnet 
(three  types), 

MAGNET  A.— Trade  name  for  electric 
clocks  manufactured  by  the  Magn  " 
Clock   Co.,    S7-B9   B.    28th   St..   NewY 

MAGNETIC  AGING.-  See   Magnets,   ] 


Ing   of    ....  

three  arms,  two  fixed  an< 
Also  see  Magnetic  shunt. 

MAGNETIC  CHUCK.— See  Chucks,  mag- 

MAGNETIC     CIRCUIT.  — The     Complete 
path   of   the   line   of   magnetic   inductior    '- 
called    a    magnetic    circuit.      It    may    b 
losed  magnetic  circuit  when  it  consists 


tlrely   o 


a  In 


ebm  posed  partly  of  magnetic  and  partly 
nonmagnetic  material.      . 

MAGNETIC  CLOCK  CO..  THE.— 37-39 
28th    St..    New   York.    N.    Y.      Manufacturer 
of  electric  clocks  and  time  stamps.     Busl- 
9   established   1918.     Sole  owner,   H.   L. 


a  shaft,  and  operated  h 

For  further  details  and"  manufacturer 

Chucks,    magnetic. 


swing  freely  In  a  horizontal  plane 
as  the  magnetic  compass.  The  Interact  I... 
between  the  earth's  magnetic  field  and  that 
due  to  the  magnetic  needle  of  the  com- 
pass orients  It  so  that  one  of  its  ends. 
called  the  north  or  north -seeking,  always 
points  approximately  to   the  north. 

MAGNETIC    CONTACTORS.  —  See    Con- 
tactors, magnetic. 

MAGNETIC    DECLINATION.— The   angle 


with  the  geographic  north  and  south  polet 

MAGNETIC  DEGREE.— One  3«0th  part 
of  the  angle  subtended  at  the  axis  of  a 
Ornamoelectrla  machine  by  a  pair  of  adja- 
cent field  poles.  In  a  two-pole  machine  the 
magnetic  and  mechanical  degrees  are 
equivalent;  In  a  four-pole  machine  there 
are  two  magnetic  degrees  for  each  mechan- 
ical degree:  in  a  six-pole  machine  three 
magnetic  for  each  mechanical,  etc.  The 
term  electrical  degree  Is  sometimes  used  in 
place  of  magnetic  degree,  to  which  it  is 
equivalent. 

MAGNETIC  FIELD.— The  space  sur- 
rounding a  magnet  is  permeated  with  a 
Sroperty  which  will  exert  a  mechanical 
Dree  upon  a  magnet  or  magnetic  sub- 
stance. Such  a  space  la  a  magnetic  field. 
The  Intensity  of  a  magnetic  Held  at  a 
point  is  measured  by  the  force  It  exerts 
upon  a  unit  magnet  pole  placed  at  that 
■"■'-'      The  unit  of  magnetic  field  Intensity 


Its 


The    magnetic    field    abo 


magnet    and  sprinkling  iron   filings   on    the 
sheet      On    tapping    the    latter    the    filings 


which   the   filings   show    they 

MAGNETIC     FIELD     AT     CENTER     OF 

CIRCULAR  COIL— When' the  diameter  of 
a  coll  is  large  In  comparison  with  Its 
length,  the  field  Intensity  at  the  center  of 
the  coil  is  0.2t  Nl/r  gausses,  if  I  is  In 
and    r.    the   radius.    Is    In    centi- 


lnes  of  induction  Is  called  magnetl 
ts  symbol  Is  $  and  the  relation  be 
3  and  $  is  $=BA.  where  A  Is  the 


B  is  the  ...  ... 

3  is  given  per  sq. 

iq.    ins.      Magnetic 

tai  number  of  Vines  o'f  force  (or  Induction), 


area  In  sq. 

ductlon  per  sq.   cm.     ir 

in.  then  A  must  be  in 

IsvBry  commonly  spoi 


In  a  magnetic  circuit. 

Magnetic  flux  is  practically  measured  by 
the  e.  m.  f.  induced  in  a  coll  of  known 
number  of  turns  and  known  area  when  it 
Is  made  to  cut  the  flux  rapidly.  The  mag- 
netic flux  $  developed  by  a  current  of  I 
amperes  through  a  coll  of  N  turns  In  a 
magnetic  circuit  whose  reluctance  Is  It 
oersteds  ii  *  —    .--.— 


tlon  t 


See   also    Mag 
—The  develop 


-_    magnetism   In    a   magnetic '  body 

when  It  is  introduced  Into  a  magnetic  field 
is  called  magnetic  induction. 

Specifically,  magnetic  Induction  is  de- 
fined as  the  product  of  the  magnetic  per- 
meability by  the  magnetic  Intensity.  Its 
symbol  Is  B  and  algebraically  B-»H. 
The  unit  of  magnetic  induction  Is  the  max- 
well per  square  centimeter;  it  has  no 
other  generally  accepted  name.  Magnetic 
induction  is  also  called  flux  density,  and  is 
often  denned  as  the  number  of  lines  of 
force  (or  Induction),  per  unit  area. 

MAGNETIC  INTENSITY  AROUND  A 
STRAIGHT  WIRE.— When  a  current  of  I 
amperes  flows  through  a  straight  wire  the 
magnetic  field  Is  In  the  form  of  concentric 
cylinders  with  the  wire  as  their  axis.  The 
direction  of  the  magnetic  lines  la  In  the 
direction  of  the  fingers  If  the  wire  Is 
clasped  with  the  right  hand,-  the  thumb 
being  extended  In  the  direction  of  the  cur- 
— .  a —  Tha  iB[enaj,y  at  a  point  d  cm. 
n  the  wire  Is  O.BI/d,   when  I  is 


distant   fro 


MAGNETIC  LEAKAGE.— Stray  magnetic 

ties    of    force    which    In    a    generator    do 

••    pass    through    the    armature    or    In    a 

..  1L         i  idary    coil. 


ansformer    thrt  

id  so  do  no  useful  work. 
MAGNETIC  LINES.— A  ___.._._  ... 
commonly  thought  and  spoken  of  as 


magnetic  Held  Is 


slstlng  of  lines,  the  number  of  which  that 
cut  a  plane  at  right  angles  to  the  mag- 
netic Induction  is  a  measure  of  the  field 
Intensity.  Thoy  are  Imaginary  lines  and 
are  commonly  called  "magnetic  lines  of 
force";  "magnetic  lines"  or  "lines  of  In- 
duction" are  better  names.  The  Idea  of 
lines  of  force  originated  from  the  lines  of 
magnetic  Induction  observed  when  iron 
filings  are  sprinkled  over  a  sheet  of  glass 
placed  on  a  magnet. 

MAGNETIC  MFG.  CO— Milwaukee.  Wis. 
Manufacturer  magnetic  separators  and  pul- 
leys. Business  established  1916.  President, 
treasurer     and     general     manager.     R,     H. 


...     Milwaukee, 
JSOl  _  Monadnock 

-    Bid*' 


factory,     7fl4     Wind  lake 

Wis.       Branch     offices. 

Bldg..     Chicago,     111.;     380     Unli... 

Pittsburgh,   Pa.:   707  IPranklln   Tni!,.   „ ., 

Philadelphia,  Pa.;  1020  Chemical  Bldg..  St. 
Louis.  Mo.  Bales  representatives,  William 
J.  Cullen,  141  Centre  St.,  New  York.  N.  Y.; 
George  F.  Crlvel  ft  Co.,  Elliott  Square 
Bldg.,   Buffalo.  N.  Y, 

MAGNETIC  PERMEABILITY.  —  That 
property  of  magnetic  substances  which  af- 
fects the  degree  of  magnetization  attaln- 
-ble  through  them.     It  corresponds  ' 


MAGNETIC  POTENTIAL.  — This  ts  a 
quantity  analogous  to  electric  potential. 
The  magnetic  Held  Intensity  at  any  point 
P  In  apace  due  to  a  point  pole  of  m  units 
d  cm.  distant  from  the  given  point  Is 
m/d'.  It  requires  an  expenditure  of  m/d 
ergs  of  work  to  bring  a  unit  pole  from  an 
Infinite  distance  up  to  the  given  point. 
The  magnetic  potential  of  point  P  is  m/d. 
This  is  plainly  analogous  to  electric  poten- 
tial which  is  q/d. 

MAONETIC  PULLEYS.  —  See  Pulleys, 
magnetic  separating. 

MAGNETIC  RELUCTANCE— The  ratio 
of  the  magnetomotive  force  to  the  result- 
ant flux  Is  called  the  reluctance  of  a  mag- 
netic circuit.  It  corresponds  to  resistance 
In  an  electric  circuit,  but  does  not  repre- 
sent a  resistance  to  the  flux  in  the  sense 
of  dissipating  its  energy.     See  Reluctance. 

MAGNETIC  SATURATION.  — As  the 
magnetizing  force  applied  to  a  magnetic 
-■'-* ...  "  — density  first 


very  large  the  flux  density  Inc 

slowly  and  after  a  certain  point  It  In- 
creases much  less  slowly  than  the  mag- 
netising rorce.  This  point  is  commonly 
called  the  saturation  point.  It  Is  not  an 
absolutely  definite  value  In  most  cases,  de- 
pending on  the  material  and  Its  treatment. 
Practical  saturation  Is  reached  In  most 
Iron  and  steel  samples  at  about  or  below 
100  ampere-turns  per  Inch.  Absolute  sat- 
uration, beyond  which  no  increase  in  flux 
density  occurs  regardless  of  further  In- 
crease in  the  magnetizing  force.  Is  reached 
at   about  10,000   ampere-turns   per   inch    or 

MAGNETIC     SCREENS.  —  These     are 

shields  of   soft    Iron   Interposed    between   a 
magnetic  Held  and  the  apparatus  or  liuirn. 
t    to    be   protected    from   th 


action  of  the  field.  Electrical  measuring 
instruments  are  often  enclosed  In  a  soft 
Iron  case  which  prevents  the  penetration 
of  external  magnetic  lines  Into  the  mechan- 
ism of  the  Instrument  and  hence  prevents 
their  disturbing  the  true"  reading  of  the  In- 

MAGNETIC  SEPARATOR.— A  machine 
for  removing  iron  ore  from  the  foreign 
matter  with  which  It  Is  mixed,  by  a  power- 
ful electromagnet.  A  similar  device  is 
used   to   separate  iron   filings  and   cuttings 

hich  tr 

.   ._.  .   __   _jtails  a.._  „.  „ 

Separators,  magnetic  or  Iron. 

MAGNETIC  SHUNT.  — An  adjustable 
choke  coll  of  low  resistance  and  high  in- 
ductance used  in  submarine  cable  tele- 
graphy to  make  the  recorder  respond  more 
promptly.  At  the  beginning  of  a  current 
Impulse  nearly  all  of  the  current  passes 
through  the  recorder,  but  as  the  signal  is 
sustained  changes  to  the  shunt.  It  ts  said 
to  Increase  the  speed  about  12%. 

MAGNETIC  SOCKETS.— See  Sockets. 
magnetic  holding. 

MAGNETIC  STORMS.— Disturbances  af- 
fecting the  magnetic  compass,  and  tele- 
phone and  telegraph  circuits  using  the 
earth  for  a  return  circuit  and  other  similar 
grounded  electrical  circuits.  They  usually 
simultaneously    with     brilliant    dis- 


plays _ 


sed   by,   . 


an  accompanl 


In 


...   l  on  th.   ___. 
some  cases  the  Induced  earth  currents  ai 
so  severe  as  to  Interrupt  all  long-dlsta: 
telegraph  communication  between  cities 
certain  directions  and  it  Is  claimed,  to  even 
burn  out  telegraph  instruments. 

MAGNETIC  SUBSTANCES.  — With  ref- 
erence to  their  behavior  when  Introduced 
into  a  magnetic  field,  substances  are  classi- 
fied as  magnetic  and  nonmagnetic.  Just 
as  some  substances  conduct  electricity  more 
readily  than  -" -~  ---' ■      - 


of  a 


within   which 
leveloped    more    readily    thai 
e     axe     called     mag>    " 


:nt 


easily    magnetized 

and,  due  to  Its  relative  cheapness,  is  In- 
variably used  where  a  path  of  low  mag- 
netic reluctance  Is  desired.  Some  other 
magnetic  substances  are  nickel,  cobalt  and 
certain  alloys  of  manganese  known  as 
Heusler  alloys.  Most  substances  possess 
no  magnetic  properties  which  distinguish 
them  from  air  or  free  space.  Their  pres- 
In  a  magnetic  Held  produces  no  effect. 


Such 


.■ailed    i 


MAGNETIC  TESTING  APPARATUS 
AND  INSTRUMENTS,  MISCELLANEOUS. 
— The  ordinary  magnetic  tests  of  iron  and 
steel  are  for  two  classes  of  determina- 
tions. B-H  curves  and  permeability  tests, 
and  the  hysteresis  and  eddy-current  losses. 
The  determinations  of  the  B-H  curve  and 
of  permeability  are  made  in  several  ways 
utilising  four  general  methods.  Three  of 
these  methods  are  suited  for  shop  tests 
where  the  accuracy  required  Is  not  so  great 
and  the  apparatus  used  In  these  testa  will 
be  found  discussed  under  Permet... 

The    apparatus    used    In    laboratoi 
precision   measurement   employs   the 
tic  method,  a  method  In  which  the 
la    wound   with   a   secondary   or    U_.    ... 
connected    In   series   with   a   ballistic   ga 


being    i 


.    by 


substance  is  increased  the  flu: 

Increases  much  more  rapidly  t „ 

netlzlng   force,    but   as   the    latter   becomes 


noting  the  deflection  of  the  galvanometer 
when  the  current  In  the  primary  or  mag- 
netizing coil  Is  changed  In  value  or  re- 
versed. The  standard  set  up  for  this  test 
Includes  an  Iron  yoke,  standard  solenoid. 
ballistic  galvanometer,  ammeter,  storage 
battery  variable  resistances  and  switches. 
This  determination  may  also  be  used  for 
determining  the  hysteresis  loss.  The  core 
loss  may  be  determined  by  measuring  the 


MAGNETISM 
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MAGNETOMOTIVE 


power  loss  by  means  ol  a  wattmeter,  the 
only  special  apparatus  required  being  a 
coll  of  two  windings  within  which  the  speci- 
men la  placed. 

Other  special  apparatus  Is  used  for  de- 
termination of  the  hysteresis  loss  which 
operates  on  the  folio  wins;  principle.  The 
test  sample  Is  mounted  between  the  poles 
of  a  permanent  magnet,  the  magnet  being 
pivoted  at  the  canter  of  rotation.  The  test 
sample  Is  rotated  at  a  slow  speed,  pro- 
ducing a  deflection  of  the  pivoted  magnet, 
this  deflection  being  a  measure  of  the 
hysteresis  loss.  This  principle  Is  modified 
in  some  types,  the  magnet  rotating  and  the 
sample  remaining  stationary  or  the  per- 
let    may   be   replaced    by   an 


Manufacturers: 

Electric   Tachometer   Corp.,   The.   310  N. 

nth  St..  Philadelphia,  Pa.     "Tetco." 
Hols  ft  Co.,  Inc..   IS  Madison   Ave.,   New 

York.  N.  Y.     "Magnet  Meters." 
Hoyt  Electrical  Instrument  Works,  Pena- 

cook.  N.  H.     "Hoyt." 
McLtonnell      Odometer      Co.,      3501-03      9. 

Kedxls  Ave..    Chicago.    111. 
Queen-Gray  Co.,  64-70  Johnson  St..  Ger- 
man town.  Philadelphia.  Pa. 
RAWSON   ELECTRICAL,  INSTRUMENT 

CO..  i  Norfolk  St..  Cambridge.  Mass. 
MAGNETISM.— Magnetism  is  a  property 
exhibited  by  Iron,  steel,  cobalt,  nickel  and 
to  a  lesser  degree  by  numerous  other  sub- 
stances. A  magnetised  body  shows  two 
characteristic  properties.  It  tends  to  set 
Itself  In  a  definite  direction  when  placed  In 
a  magnetic  field.  Illustrated  by  the  magne- 
tic needle  in  the  earth's  field,  and  it  tends 
to  attract  other  magnetic  substances,  such 
as  Iron  filings. 

The  region  In  the  vicinity  of  a  magnet  Is 
a  field  of  force  which  can  be  mapped  by 
placing  a  sheet  of  paper  above  the  mag- 
net and  sprinkling  iron  filings  on  the  paper. 
The  tilings  will  arrange  themselves  in 
"  "     a  between  certain  reglonr  "~  "" 

magnet  li 

rotate  ana  anomer  magnet  is  orougnc  near 
It.  like  poles  are  found  to  repel  each  other 
and  unlike  poles  attract  each  other.  If  free 
to  do  so,  poles  will  move  along  the  lines 
of  force  of  a  magnetic  field,  opposite  poles 
moving  In  opposite  directions. 

The  region  around  a  conductor  carrying 
an  electric  current  is  also  found  to  be  a 
field  of  magnetic  force,  the  lines  of  which 
encircle  the  conductor.  This  can  be  demon- 
strated with  a  compass  needle  or,  in  the 
case  Of  a  large  current,  with  Iron  filjngs. 
If  tbe  conductor  Is  In  the  form  of  a  long 
coll  or  solenoid  with  a  large  number  of 
turns  of  Insulated  wire  through  which  the 
current  is  flowing,  the  magnetic  field  In 
Its  Interior  will  be  of  great  intensity.  An 
Iron  core  placed  In  this  field  will  become 
strongly  magnetized.  If  the  current  ceases 
to  flow,  the  Iron  will  lose  most  of  Its  mag- 
netism. If  a  hard  steel  core  Is  used,  much 
of  the  magnetization  will  be  retained,  tbe 
steel  becoming  a  permanent  magnet.  The 
Important  relation  between  an  electric  cur- 
rent and  a  magnetic  field  was  discovered 
by  Oersted  about  1820. 

Any  electric  charge  in  motion  has  been 
shown  to  produce  a  magnetic  field,  the  In- 
tensity of  which  depends  on  the  magnitude 
of  the  charge  and  upon  Its  velocity.  Ac- 
cording  to   the   electron    theory,    a    cui * 

trona  In   r. 


e  field  perpendicu- 
lar to  the  plane  of  rotation  of  the  electrons. 
In  an  unmagnetlzed  substance  the  planes 
of  rotation  of  the  electrons  vary  in  direc- 
tion In  a  haphazard  manner  and  no  ex- 
ternal magnetic  field  la  produced.  In  a 
magnetized  body  the  planes  of  rotation  of 
the  electrons  are  turned  more  or  less  In 
some  particular  direction  and  the  external 
magnetic  field  becomes  apparent  in  the 
vicinity  of  the  body. 

The  fact  that  there  Is  a  magnetic  field 
around  a  conductor  In  which  a  current  Is 
flowing  led  to  the  Important  discovery  by 
Faraday.  In  183.1,  that  an  electric  current 
can  be  Induced  In  a  conductor  by  chanc- 
ing the  Intensity  of  the  magnetic  field 
passing  through  a  closed  circuit.  This  cur- 
rent Is  In  one  direction  when  the  field  In- 
creases and  In  the  opposite  direction  when 
the  field  decreases.  This  Is  the  principle  of 
the  generator,  the  transformer  and  many 
other  Important  electrical  devices. 

The  magnetic  field  of  the  earth  Is  prob- 
ably due  to  electron  discharges  in  the  at- 
mosphere and  In  the  earth's  crust. 

MAGNETISM,  RESIDUAL.— See  Residual 
magnetism. 

MAGNETITE  ANODES.— Plates  or  slabs 
of  fused  Iron  oxide,   which  are  conducting 


enough  to  be  used  as  anodes,  and  are  prac- 
tically unattacked  in  many  electrolytic 
solutions.  They  are  made  by  fusing  ferric 
oxide  mixed  with  a  small  amount  of  silica 
<1  to  59&)  tn  an  electric  furnace.  The 
product  la  magnetic  Iron  oxide.  Fee  0..  con- 
taining a  little  silica  uniformly  combined. 
When  cast  It  must  be  cooled  very  slowly 
to  prevent  cracking;  when  cold  It  is  some- 

unattackable 

.— , .lit  Ions,  where- 

electrolysls  removes  metal  from  the 
solution  and  leaves  an  equivalent  amount 
of.  sulphuric  acid  In  Its  place.  Sometimes 
the  anodes  are  cast  hollow  and  lined  with 
electrodeposlted  copper,  to  distribute  cur- 
rent more  uniformly  to  the  whole  surface 
of  the   anode. 

MAGNETIZATION  CURVE  OF  A  MA- 
CHINE.—A  curve  showing  the  relation  be- 
tween the  field  current  or  the  field  ampere- 
turns  of  an  electric  machine  and  the  volt- 
age generated  at  no  toad.  Also  called  the 
open -circuit  or  no-load  saturation  curve 
and  the  no-load  characteristic.     See  Satura- 


.   .  .  __. platted  on  crosa-sectlon 

Baper  and  show  the  variation  of  flux  dens- 
:y  with  magnetizing  force.  These  curves 
give  valuable  Information  concerning  the 
magnetic  properties  of  substances,  espe- 
cially of  Iron  and  steel. 

MAQNETIZERS  AND  REMAQNETIZ- 
ERS. — Permanent  magnets  are  extensively 
used  in  telephone  and  automobile  magnetos 
and  In  electrical  Instruments.  They  are 
magnetized  by  making  them  a  part  ot  tbe 
magnetic   circuit  of  an    electromagnet.      In 


they 


magnetized  In  a  similar  manner.  The  In- 
struments for  this  work  are  called  magnet- 
ize™ or  remagnetlsers,  according  to  their 
purpose,  and  are  simply  electromagnets, 
with  suitable  polefaces,  designed  to  produce 
a  field  of  the  required  strength.  They  are 
ordinarily  made  for  bench  work:  however, 
Tor  remagnetlzlng  the  magnets  of  rotatlng- 
fleld  magnetos  there  are  portable  type* 
which  may  be  held  against  the  pole-faces 
of  the  magneto  while  they  are  In  the  ma- 
chine to  avoid  the  trouble  Involved  In  re- 
moving them.  These  magnets  are  some- 
times remagnellsed  by  setting  the  arma- 
ture colls  In  the  proper  position  relative  to 
the  poles  and  energizing  them;  the  colls 
must  be  energized  a  number  of  times  If 
the  magnets  are  to.  be  brought  to  their 
original  strength,  as  the  Held  set  up  by 
these  colls  Is  weak.  Another  form  of  mag- 
netizer  Is  used  for  bar  magnets.  It  Is  sim- 
ply a  solenoid  of  length  about  double  that 
of  the  bars  to  be  magnetized,  which  are  In- 
serted within  the  solenoid  Just  like  a  core 
before  the  current  Is  applied. 
Manufacturers: 
Cowie   Electric   Co..   The  B.    S.,   1818  Mc- 

Gee   St.,    Kansas  City,    Mo. 
Electric    Equipment    Co..    Inc.,    1840    8. 

Hope  St.,   Los  Angeles,  Cal. 
Electro   Magnetlzer    Co..    830    Market    St.. 

San   Francisco.    Cal. 
Essex    Storage     Battery    &    Supply    Co.. 
Inc.    279-81  Halsey  St..   Newark,   N.   J. 
ESTERLINE- ANGUS  CO.,  THE,  Lam  eke 

Annex,  Indianapolis,  Ind. 
Fore    Electrical    Mfg.    Co..    Inc.,    B26G    N. 

Market  St.,  St.  Louis,  Mo. 
France   Mfg.    Co.,    The,    10326    Berea   Rd., 

Cleveland.  Ohio.     "F-F." 
Liberty     Electric    Corp.,     Port     Chester, 

N.    Y. 
Nlehoff   ft   Co..   Inc.,    Paul   G.,    US-MI   E. 
Ohio  St.,  Chicago,  111.     "Mag- Charger." 
"Nlehoff   Magnetlzer." 
Quality   Electrical    Products   Co..    B0T   E. 
16th    St.,    Kansas    City.    Mo.      "Quality 
Products." 
Simplex    Magneto   Co.,    Inc.,    1780    Broad- 
way,  New  York.  N.  Y. 
Stahl    Rectifier    Co..    1401-6    W,    Jackson 

Blvd.,  Chicago.  111. 
Standard    Electric  Machinery  Co.,    Balti- 
more,   Md.      "Standard-Baltimore.". 
Teagle  Co..  The.  1126  Oregon  Ave.,  Cleve- 
land. Ohio. 
UNITED   ELECTRIC   APPARATUS   CO., 

1629-33  Columbus  Ave..  Boston.  Mass. 
Valley    Electric    Co.,    4919-29    Connect  lout 

St..  St.  Louis,  Mo.  "St  Louis." 
MAGNETIZING  FORCE.— The  magnet- 
izing force  Is  equal  to  the  magnetomotive 
force  per  unit  length.  It  Is  also  called 
the  magnetic  field  Intensity.  Its  symbol 
Is  H.  The  unit  Is  the  gilbert  per  centi- 
meter, or  ampere-turn   per  Inch. 

MAGNETO. — A   small   electric   generator 
having   permanent    magnet    fields.      It    may 
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be  driven  by  hand  and  used  for  telephone 
ringing  or  for  testing  out  circuits  or.  when 
mounted  on  an  automobile,  driven  by  the 
engine  and  used  for  Ignition  purposes.  For 
further  details  and  manufacturers,  see 
Generators,  magneto   (three  types). 

MAGNETO. — Trade  name  for  packings 
for  piston,  valves,  etc,  manufactured  by 
Randolph  Brandt.  70  Cortlandt  St.,  Nsw 
York,  N.  Y. 

MAGNETO   PARTS.— The  very  wide  use 

... . —    („r    l-njtl,,,!    syste- ~     ""     

orcycles,    airplane 
lea,   and  for  U"      ' 

about  development  of  numerous  types  and 
these  require  a  large  number  of  parts  both 
for  new  equipment  and  as  replacement. 
Some  manufacturers  specialise  In  the  pro- 
duction of  magneto  parts,  making  them  In 
large   quantities   to   be   assembled   by   the 

other  manufacturers  of  Ignition  devices. 
Many  of  the  magneto  makers  also  produce 
and  carry  a  large  supply  of  suitable  parts 
for  replacement  purposes  and  for  sale  to 
other  manufacturers.  One  part  that  Is  of- 
ten made  in  this  way  la  the  permanent 
field  magnet,  which  unless  carefully  made 
loses    Its    strength    and    requires    early    re- 

Slacement.  The  transformer  colls  which 
>rm  a  part  of  the  high-tension  units  are 
of  a  special  construction  and  are  often 
made  by  a  transformer  or  coll  specialist. 
This  Is  also  trus  of  the  armature.  Then 
there  are  small  cams  which  operate  cen- 
ts depending  on  the  armature  position. 


gears    to   drive   the    armature,    dlstrl 

1.  brushes  and  contact  Aniens,   ■ 

and  other  such  parts,  all  of  V  ' 


frequently  made  by  specialists. 
Manufacturers: 

American  Bosch  Magneto  Corp.,  Spring- 
field.   Mass.      "Bosch." 

rlcan   Swiss  Magneto  Co..   The,    6181 


ey   Mfg.    Co.,    The,    Union    City,    Ind. 

Chapln   Co.,   Charles  E.,    201   Fulton   St., 

New  York.  N.  Y. 
Climax    Motor    Device*,    Chagrin    Falls. 

Ohio.     "Climax." 
Crosby  Co.,   The.  Buffalo,   N.  Y, 
Grossman  Auto  Parts  Co.,  White   Plains, 

N.  Y,     "Qapco." 
HOLTZER-CABOT      ELECTRIC      CO., 

THE.   12S  Amory  St,  Boston,   Mass. 
INTERNATIONAL  INBULATING  CORP., 

26  W.  46th  St.  New  York.  N.  Y. 
Karge-  Baker      Corp,,      Phoenix,      N.      Y. 

"Karge." 
Laumine  Magneto  Co.,  Inc.,   Long  Island 

City.    N.   Y.      "Lauraine." 
Nlehoff   ft    Co.,    Inc..    Paul  G.,    282JJ42   E. 

Ohio  St.,  Chicago.  111. 
Parker  White  Metal  ft  Machine  Co.,  South 

Erie,   Pa. 
Redmanol  Chemical  Products  Co..  636-678 

W.  12nd  St.  Chicago,  III.     "Redmanol." 
Sloe  u in.    Avium    ft    Slocum    Laboratories. 

Inc..  Woolworth  Bldg.,  New  York,  N.  Y. 

Splltdorf    Electrical    Co.,    98    Warren    St, 

Newark.  N.  J. 
Teagle  Co.,  The,  1125  Oregon  Ave.,  Cleve- 
land.  Ohio. 
Western    Electric    Co.,   Inc.,    196   Broad- 
way,  New  York.  N.  Y. 
MAGNETO    TELEPHONES. —  See   Tele- 
phones, wall,  magneto  type. 

MAGNETO  TESTING  SETS.— This  term 
is  applied  both  to  testing  seta  using  a 
magneto  for  the  source  ol  energy,  as  In 
certain  fault  finders,  insulation  testers, 
etc..  and  to  sets  designed  for  the  testing 
of  magnetos,  especially  magnetos  used  In 
automotive  equipment  For  further  in- 
...  regarding  these  two  classes  of 
...id  for  manufacturers  see  Testing 
portable,  magneto  and  bell  type;  Test- 

...„    jets,    portable,    magneto    — J    .-.--■ 

type:   Testers,  automobile. 

MAGNETOGRAPH.  —  Trade  name  for 
oxyacetylene  cutting  machines  manufac- 
tured by  the  Davis-Bournonvllle  Co.,  Jer- 
sey City,    N.   J. 


Magnetic  Clock  Co.,  17-J9  E.  18th  St.  New 


chines  and  apparatus  are  produced  by  elec- 
tric currents.  The  ability  or  power  of  the 
current  to  develop  magnetism  depends  up- 
on the  current  strength  and  the  number  of 
turns  In  the  coll  or  solenoid  through  which 
It  flows.  Magnetomotive  force  may  thus 
be  defined  as  the  magnetising  ability  of  a 
coll    through   which    a   current    flows.      For 
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MAILOMETER 


Also  see  Dlllere 
More  broadly,  mi 
defined  as   the   total   i 
—  -    "jetlc  circuit  which  a 


lie  tic    flux    and    I 


da.  it  1b  to  a  magnetic  circuit 

force  Is   to  an   electric 

'       magnotonio- 


rcult.     The  abbreviation 
ve  force  ia  m.m.f.     Ita  symbol  U 
MAGNET6,      LIFTING,      CRAI 
,.„-  .        jj(tlng 


HOIST    TYPE.- 


tr__. 

lifting 


t  operated  by  a  c: 


lell    depends    largely    *., ..    ..,,,     Ll 

h  the  magnet  is  to  be  put      Such 

SISSff.  '■S.'KI.'K.ST?  SBB" 


fcV 


type  Is  circular 


braslon.  The  commonesi 
ind  Is  adapted  to  a  num- 
:h  as  handling  pig  Iron 
rap,  platen,  kegs  of  nails. 


-.      Theac    f.,,,.,,     ,, 

from  a  diameter  of  36  to  65  Ins 
ing  capacity  varies  markedly 
material  handled.  For  Instanc 
magnet    will    lift    20,000   lbs.    of 


rtbbed    i.„    OI,=    ,t    ,al. 

Sometimes   additional   s,„B„    ,,    .„■ 

by  a  hole  In  the  center  of  the  shell. 


laptea 
i   piled   i 


ecial    pole-faces 


tened    t 


1  plates 


ThfiH, 


the    < 


ie  apex  of  th( 
*ngle  being  tin 
material  lifted 


triangle,  the  base"of~thi 
surface  of  contact  for 
The  holding  power  of  a 
when    the    metal    held   by   It   completes    (f, 

the  distance  bei 
ing  suspended  fr 
clal   designs   an 
Ing   beams     - 
being   part- 
Lifting  magnets  have  come  into  eic  tensive 

-"-""  •tiG&%.'SXl?  Si 'S 


I  along;  a  beam 


articularly    adapted    i 


only  beci „.    .....    „ 

account    of    the    awkwa 
and  irregular  surface  of 


ight   1     _ 


rouKli 


Iron  as  an  entire  gane  nf  m™  5„i„  V.  "d 
mo^  frfi*^«?^^SWra5  com 
been    u.ed'wIuT  MeaJTaaFa^MtniM 


aSTe%^  Armature  Works.  Inc.,  4732-10 
St.  Clair  Ave..  Cleveland.  Ohio. 

CUTLER.  HAMMER  MFG.  CO..  THE 
Milwaukee,  Wis.  C-H  Lifting  Magnets 
are  manufactured  In  both  the  circular 
and  the  rectangular  types.  Circular 
type    magnets    are    designed 


in    used    efflciontlv    Tor 
kinds      of      finished 


stock  of 
landllne 


magnets     ... . 
patented  spool 

length  of  turn  In  the  coll  wind" 
Ing  cuts  magnetic  leakage  to  a 
minimum,  and  Insures  maximum  limns 
capacity  per  unit  of  weight  of  material 
used.  An  absolutely  tight  Joint  between 
the  spool  and  the  magnet  case  elim- 
inates all  dead  air  space  and  insures  the 
rapid  radiation  of  heat.    Since  the  rise 


of  coll  temperature  Is  a  limiting  feature 
in  magnet  design,  the  careful  provision 
"ir  rapid  heat  radiation  from  C-H  Mag- 


9  is  1m 


It  a 


i  for 


high   all-day   _ _.. 

llftlng-magnet  troubles  are  traceable  to 
moisture  In  one  form  or  another,  the 
importance  of  the  absolute  weatherproof 
construction  used  in  C-H  Magnets  Is 
apparent.  It  is  just  as  necessary  to 
guard  against  the  entrance  of  moisture- 


it  is  t 


guard   against  molstur 


i  the 


moistui 
are  elii 
from  the  rnagni 


H    Lifting   Magnet 

e  first  fully  assemble< 
all  parts  in  their  prop 
.  are  subjected  fo  . 
■ess  until  all  traces  o 
the  interior  of  the  magne 


i    then    exhai 


t  filler  is  forced  into 
the  interior  under  heavy  pressure.  Thil 
filler  permeates  every  crevice  of  thi 
magnet  and  on  cooling  forms  a  perma 
nent.  elastic,  air-tight  seal  which 
possesses  high  moisture- repel  ling 
excellent  Insulating  properties.  All  1 
fleslgned  for  operath 


direct 


'ting  Magnets  are 


Electric    Heat 

Church  Ave.. 
K  ft  B  Co.,  495 


Control     Co..     The,     2711 

Cleveland,   Ohio. 

497  N.  3rd  St.,  Phlladel- 

Co..    774    Windlake    Ave. 


Milwaukee 

OHIO  ELECTRIC  &  CONTROLLER  CO.. 
Cleveland,  Ohio.  Ohio  Mill  Type  Lift- 
ing Magnets  have  Indestructible  asbes- 
tos Insulated  colts  and  unbreakable 
outer  rings  with  no  through  holes.  Ter- 
minals and  leads  are  well  protected. 
Ohio  magnets  are  waterproof  and  have 

good   all   day  lifting  capacity.— Adv. 
Standard    Electric   Machinery   Co.,    Balti- 
more. Md.      '■Standard-Baltimore." 
Standard    Scientific    Co..    9    Barrow    St . 

New  York,  N.  Y.    "Stanslco." 
MAGNETS,       LIFTING,       HAND       AND 
PORTABLE.— For    handling    quantities    of 
— lall   pieces    —   •     - 


ishert 


naterials    with    wlilch    they    have    become 
nixed  or  for  quickly  picking  up  Buch  arti- 
cles that  have  been  spilled  from  their  con- 
Manufacturers : 

HAMMER,     MFG.      CO..     THE. 
;ec,    Wis.     C-H    Hand    Magnets 


snap  switch  concealed  in  the  cast  alum- 
inum yoke  cover.  Pulling  the  trigger 
toward  the  handle  closes  the  switch. 
See  display  adv.  pages  1225-1330.— Adv. 


Standard    Electric    Machinery   Co.     Balti- 
more. Md.     "Standard -Baltimore." 


Permanent 


measuring   Ii 

tenslvely  as  field  magnets  foi  wu  auto- 
mobile and  telephone  magnetos.  They  are 
usually  of  hard,  high-carbon  magnet  steels. 
(For  further  Information  regarding  this 
steel  see  Steel,  magnet.)  The  form  of 
the  magnet  is  determined  partly  by  its  use 
and    partly  by   the   physical  characteristics 


the  less  is  the  demagnetising  effect,  and 
if  bent  into  a  horseshoe  form  this  effect 
a  even  more  decreased.  This  demagnetis- 
ing effect  In  horseshoe  magnets  seems  to 
be  decreased  by  Increasing  the  magnetic 
leakage  across  the  gap  between  the  poles; 
consequently  the  poles  are  usually  as  large 
and  the  air  gap  as  small,  as  possible. 
Other    causes    of    loss    in    magnetism    are 

perature,    contact   with   mairnetin  imn     anA 


demagnetising 


daily  Induced  by  n 


lulte    undesirable   i-   „ „„^„    ... 

and   therefore   aging   is   often  soe- 
"'"""■'   •"■  -lechanlcal  means  before 
t  into  use  in  the  Instru- 
methods  of  ag- 
i   bath   and    re- 
in*   magnetized 


:   heating 


The  methodi 
the  type  of  magnet. 
net! zed  by  placing 


atlon  differ  with 
Bar  magnets  are  mag- 
lem  within  a  solenoid 
as  the  bar.  Horse- 
!  their  magnetisation 
Dart  of  the  magnetic 
ishoe      electromagnet 


'    the 


Hols  &  Co..   Inc.,   13   M 

York,  N.  Y. 
Indiana    Sleel    Product, 

Ind. 
Leich  Electric  Co..   Gdi 


Standard    Scientific    Co.. 

New  York.   N.  Y.      "Sta 

Strom  berg -Carlson    Telep 


12  Park  Place,  New 

ell." 

CO..  THE.  Lemcke 

.    Ind. 

rfadlson   Ave  ,   New 

ta.  Co.,   Valparaiso, 


.  111. 

3a at    Windham, 

9    Barrow    St., 


land.    Ohio. 


1126  Oregon  Ave.,  Cleve- 

i    Telegraph   Co.,    Utica. 

.   THE.— 29   E.   Madl- 


N.  Y. 
MAGNIPHONE    CO., 

■n  St..  Chicago.  111.    Mi     _ 
-  levices  for  the  deaf.      Business   estaij- 
l    1914.      President.    Albert     E.    Coy: 


11  all  ei 

MAG  NO. Trade 


i    I  he 


-  ignltl< 


Electrical   Alloy   Co., 
sheet  pack- 


N.  J. 

MAGNOLIA.— Trade  name  f. 
Ing  manufactured  by  the  Jenk..™  „,  ^,.    ,„., 
N.  7th  St..  Philadelphia,  Pa. 

MAGNOLIA  METAL  CO,— New  York  N 
Y  Manufacturer  of  babbitt  metal.  Main 
office  and  factory,  113-115  Bank  St..  New 
York.  N.  Y.  Hranch  offices,  Fisher  Bldg 
Chicago.  III.;   Pacific  Bldg.,  San  FVandsco. 


CaJ. 


CO., 


esident,  treas- 


AIL-O-METER.  —  Trade  name  for 
or-drlven  sealing,  stamping  and  count- 
machines  manufactured  by  the  Mall- 
.....    u.  t„    ,..,      ....,    K     Jefferson   Ave., 


Mich.  Manufacture 
Ing,  stamping  am 
President,      Benjami 

S resident,  Walter  E 
I.   Dyar;   treasurer, 


in  ling      machines. 


Main 
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MANGANESE 


office  and  factory.  3409  E.  Jefferson  Ave.. 
Detroit,  Mich.  Branch  offices,  19  9.  La 
Satis  St.,  Chicago.  HI-;  823  Pulitzer  Bldg„ 
Now  York.  N.  T.;  310  American  Bank  Bid*.. 
Kansas  City.  Mo.;  820  Victoria  Bide..  St. 
Louis,  Mo. 

MAIMIN  CO.,  INC..  H.— 247-261  W.  19th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric  cloth  cutting  machines.  President, 
H.  Malmln;  vice-president.  M.  Mai  ml  n; 
secretary  and  treasurer,  D.  8.   Malmln. 

MAIN.— Trade  name  for  battery  charging 
sets  manufactured  by  the  Main  Electric 
Co.,    Cleveland,   Ohio. 

MAIN  ELECTRIC  CO,  -Cleveland.  Ohio. 
Manufacturer  of  farm  lighting  plants,  gen- 
erators and  battery- charging  equipment. 
Business  established  1911.  President,  treas- 
urer and  general  manager,  M.  E.  Main; 
vice-president,  Carl  J.  Main;  secretary,  J. 
H.  Redotte.  Main  office  and  ractory.  Cleve- 
land, Ohio.     Branch  office,   Pittsburgh.  Pa. 

MAIN. LINE  RELAY.— In  telegraphy,  a 
relay  responding  to  a  small  current  In  the 
main  tine  circuit,  which  controls  a  local 
circuit  operating  the  sounder. 

MAIN-POWER-LIQHT.— Trade  name  fo 


Portland,  Me.  Manufacturer  of  motors, 
generators,  electric  hoists  and  special 
machines.  Baal  n  ess  established  1898. 
President  and  general  manager,  James  P. 
Phillips;  secretary  and  treasurer,  H.  M. 
Wilson.  Main  office  and  factory,  36  Com- 
mercial St.,  Portland.  Me.  Branch  office. 
SO  Church  St..  New  York.  N.  Y.  Sales 
representatives,  Kearfott  Engineering  Co., 
■6  Liberty  St.,  New  York,  N.  Y. 

MAINS.— The  principal  wires  or  cables 
leading  from  the  distributing  centers  In  a 
building,  plant  or  other  electrical  Installa- 
tion and  serving  as  the  distribution  system 
from  which  branch  circuits  lead  off  to  the 
lamps,  motors,  heaters  and  other  electrlclty- 


fi-om  the - ■■-  -■-- 

to  the  principal   distributing  centers,    from 
which  the  malna  lead  to  the  panelbouds. 

In  central- station  power  and  lighting  dis- 
tribution systems  the  mains  are  the  wires 
or  cables  led  out  from  the  distribution 
center  which  is  supplied  by  a  feeder.  They 
are  the  circuits  from  which  service  taps 
are  made.  In  d-c.  service  they  are  usually 
Urge  cables  hurled  in  conduit.  Alternat- 
ing-current systems  have  both  primary  and 
secondary  mains  and  as  the  primary  mains 
operate  at  a  higher  voltage  than  d-c.  mains, 
the  conductors  are  usually  smaller, 

MAINTENANCE.— The  care  and  upkeep 
of  electrical  or  other  equipment  as  dis- 
tinguished from  the  original  Installation  of 
the  equipment  or  the  making  of  consider- 
able additions.  No  matter  how  perfect  the 
apparatus  nor  how  good  the  installation,  It 


_ _    -,..., In   maintenance  work 

beat  results  are  secured  by  a  carefully  laid 
out  schedule  providing  for  periodical  In- 
spection of  various  parts  of  the  equipment, 


r  after 


ertaln  i 


ispection 


case    may    be.       Haphazard 
never    reliable. 

Revolving  machines  must  have  thel: 
bearings  well  supplied  with  lubricant  a 
all  times.  Those  with  commutators  o: 
■lip  rings  should  be  watched  to  correc 
poor  brush  contact,  grooving  of  commuta 
tors,  high  mica  or  other  causes  of  exces 
slve  sparking,  worn  out  brushes,  and  stlf 
or  dirty  brush  rigging.  Machines  should  oo 
caslonally  be  blown  free  from  copper  o: 
carbon  dust  by  means  of  compressed  at 
or   by   a   hand   bellows.     This   applies   es 

Socially  to  the  commutation  if  of  the  un 
ercut  type,  also  to  the  ventilating  duct 
In   the  stator  and  rotor,   If  such  are  pro 

Switchboard  and  control  apparatus  shouli 
be  gone  over  for  loose  or  worn  parts;  clr 
cult  breakers  and  switches,  whether  o 
air  or  oil-Immersed  type,  for  correct  set 
ting,  free  operation  and  condition  of  con 
(acta;  knife-blade  switches  and  all  fuse: 
for  clean  and  Arm  contact.  The  better  thi 
contact    in   all    cases,    the   leas    the    uaclesi 


.........  ,   , f  electi _... . 

Instruments  and  meters  should  be  checked 
"r  for  accuracy. 


Arc  lamps  require  regular  trimming  and 
replacement  of  electrodes-  With  Incandes- 
cent lamps  It  has  usually  been  found  eco- 
nomical to  throw  away  old  blackened  lamps 
even  though  not  actually  burnt  out  and  to 
replace  them  with  new  ones  on  account  of 
the  much  higher  efficiency  of  the  latter. 
The  Importance  of  cleaning  regularly  all 
lamps  and  globes  or  shades  Is  not  generally 
appreciated.  Smoke  and  dust  accumulat- 
ing on  the  lamps,  glassware  and  other  re- 
flecting accessories  may  reduce  the  amount 
of  light  actually  received  from  the  unit 
by  60  or  more  per  cent,  but  In  no  way  re- 
duce the  power  consumed  by  the  unit. 

Transmission  lines,  distribution  lines  and 
all  overhead  circuits  should  be  patrolled 
for  damage  from  storms  and  falling  trees, 
for  broken  insulators  and  defective  poles 
,._   L11(j  for  jreneral  safety  In  re- 


lator 


1   the   * 


trie    loco 


both  city  and  Interurban, 

__Jmotlves.    require   frequent 

and  careful  Inspection  on  account  of  the 
severe  conditions  under  which  they  operate. 
Frequency  of  Inspection  Is  often  based  on 
the  mileage  covered.  Motors,  controllers, 
special  switching  mechanism  and  trolleys  as 
well  as  the  nonelectrical  carts,  as  brakes. 
wheels    and    axles,   bearings,    etc..    require 

over  for  worn  rails,   poor  Joints  and  loose 


An  occasional  Intelligent  Inspection  will 
often  times  be  the  means  of  discovering 
defects  which,  If  uncorrected,  would  later 
mslderable  annoyance  and  possibly 

hlle 

port; _ _.... _  _  . 

efficient  maintenance  department  or  en- 
gineer will  see  to  It  that  any  defects  dis- 
covered by  the  Inspection  are  corrected 
promptly   and    Intelligently. 

The  cost  of  regular  maintenance  Is  usual- 
ly Included  as  a  regular  operating  expense. 
A  great  deal  of  equipment  gradually  wears 
out  In  spite  of  the  best  possible  mainte- 
nance, as  a  steam  boiler  In  a  power  plant. 
so  that  It  ultimately  must  be  wholly  re. 
placed  even  though  parts  of  It.  such  as  the 
grates  and  part  of  the  tubes,  have  already 
been  renewed;  the  cost  of  such  a  complete 
replacement  Is  usually  met  by  a  deprecia- 
tion reserve  fund,  to  which  contributions 
sre  made  annually  so  that  at  the  end  of  the 
estimated  useful  life  of  the  equipment  It 
may  be  replaced  without  calling  for  new 
capital  as  would  be  required  for  new  exten- 
sions. The  exact  dividing  line  between  the 
maintenance  and  depreciation  funds  is  not 
clearly  denned,  some  accountants  charging 
certain  renewal  costs  to  maintenance  and 
others  charging  the  same  to  the  deprecia- 


tion fund. 

MAJESTIC— Trade      nai 
photograph     drh 


the 


Eastman  Kodak   Co..    Rochester.   N.  Y. 

MAJESTIC— Trade  name  for  grease  cups 
manufactured  by  the  Lonkenheimer  Co., 
Cincinnati.  Ohio. 

MAJESTIC— Trade  name  for  electric 
heating  devices  manufactured  by  the  Ma- 
les tic  Electric  Development  Co.,  058 
Howard  St..  Ban  Francisco,  Cal. 

KlAJESTIC— Trade  name  for  electric 
Iron  manufactured  by  the  Security  Electric 
Mfg.  Co.,  IMS  W.  Ohio  St.,  Chicago,  III. 

MAJESTIC  DETERMINATOR.  —  Trade 
name  for  current  indications  manufactured 
by  the  Majestic  Electric  Development  Co., 
660  Howard  St..  San  Francisco,  Cal. 

MAJESTIC  ELECTRIC  DEVELOPMENT 
CO. — San  Francisco,  Cal.  Manufacturer  of 
electric  heating  devices.  President,  E.  N. 
Brown;  vice-president,  M.  H.  Shoenberg; 
secretary  and  Bales  manager.  T.  D.  Mac- 
Mullen;  treasurer  and  general  manager, 
E.  N.  Brown.  Main  office.  666  Howard  St.. 
San  Francisco.  Cal.  Factories,  San  Fran- 
cisco. Cal..  and  Philadelphia.  Pa.  Branch 
offices  and  warehouses,  21st  and  Grand 
Ave.,  Kansas  City,  Mo.;  1705  Alleghany 
Ave..  Philadelphia.  Pa. 

MAJESTIC  ELECTRIC  MFO.  CO.— 80S  N. 
12th  St.,  St.  Louis.  Mo.  Manufacturer  of 
switches,  sockets  and  other  wiring  de- 
vices. Business  established  1919.  Presi- 
dent. Charles  Smerclna;  secretary,  T.  R. 
Thomas. 

MAJOR. — Trade  name  for  switchboards, 
panelboards.  etc..  manufactured  by  the 
Frank  Adam  Electric  Co.,  3650  Windsor 
PI..    St.    Louis.    Mo. 

-  MAJDH.— Trade  name  for  lubricators 
manufactured  by  the  Lunkenhelmer  Co., 
Cincinnati,   Ohio. 


MAJOR  ELECTRIC  CO.,  M.  E.— Wilkes- 
Barre.  Pa.  Manufacturer  of  armature  and 
field  colls.  President  and  treasurer,  M.  E. 
Major;  general  manager,  E.  A.  TIppanry. 

MAKUTCHAN.— Trade  name  for  roller 
bearings  manufactured  by  the  William  E. 
Pratt  Mfg.  Co..  190  N.  State  St.,  Chicago, 
111. 


MALLEABLE     IRON     FITTIF 
_ranford.     Conn.       Manufacture.      —     ,.,.- 
fittings.     Business  established  1B6L     Secre- 


tary,   L.   J,    Nichols; 


ELECTRICIANS'  — Mallets  consisting  of 
handles  of  the  usual  form  provided  with 
heads  of  cast  lead  or  tightly  rolled  rawhide 
combining  weight  with  relative  softness  to 
avoid    marring   finished   surfaces. 

Manufacturer: 

Chicago  Rawhide  Mfg.  Co..  1301  Elston 
Ave.,   Chicago,   III. 

MALLINCKRODT  CHEMICAL  WORKS. 
—St.  Louis,  Mo.  Manufacturers  of  chemi- 
cals for  photographic,  analytical  and  tech- 
nical purposes.  Main  office,  St.  Louis,  Mo. 
Branch  office.  Malllnckrodt  Bldg.,  New 
York,  N,   Y. 

MALLO.— Trade  name  for  motor-driven 
cream  whlppar  manufactured  by  tbe 
White-Stokes  Co.,  Inc.,  160  W.  Lake  SL, 
Chicago,  III. 

MALTON.  —  Trade  name  for  splicing 
links  manufactured  by  the  McKenney  4 
Waterbury    Co.,    181    Franklin    St.,    Boston, 


of 


indue 


batter, 
rial   plants, 


-■- nts,    quarries,    lumber 

yards  and  metal  mines.  President  Ray- 
mond Mancha;  secretary,  Carson  W.  Smith; 
treasurer,  Harrle  S.  Shaver.  Main  office, 
1909  S.  Kingshighway,  SL  Louis,  Mo. 
Branch  offices,  621  9th  St.,  Huntington. 
W.  Va.;  609  Chamber  of  Commerce  Bldg., 
Pittsburgh.  Pa.  Sales  representatives,  Jo- 
seph B.  Noros  Co.,  Miller  Bldg.,  Scranton, 
Pa.;  Powley  &  Townsley,  Excelsior  Life 
Bldg.,  Toronto,  Ont.,  Can.:  Northwestern 
Engineering  &  Sales  Co.,  1017  Alaska  Bldg., 
Seattle,  Wash.;  Hendrle  &  Bolthoff  Mfg. 
&   Supply  Co.,   1621   17th   SL.  Denver,  Colo. 

MANCHA'S  ELECTRIC  MULE. —  Trade 
name  for  storage  battery  mine  locomotive 
manufactured  by  the  Mancha  Storage  Bat- 
tery Locomtlve  Co.,  1909  S.  Kingshighway. 
5L  Louis,  Mo. 

MANOICO Trade  name  for  sign  re- 
ceptacles manufactured  by  the  Manufac- 
turers' Distributing  Co.,  10  Church  SL, 
New   York,    N.    Y. 

MANDIORIP.— Trade  name  for  girder 
'-"-'-    '—   "' ' -uredby^th. 

at,"  n«sT  YorkT'HrY, 

MANDRELS,  '  UNDERGROUND  CON- 
DUIT—The  test  usually  applied  to  deter- 
mine whether  underground  conduit  ducts 
are  continuous  and  unobstructed  Is  by 
rodding  with  a  mandrel.  A  mandrel  Is  In- 
serted In  the  duct  and  a  conduit  rod,  sev- 
eral feet  long.  Is  attached  to  It.  This  rod 
Is  inserted  for  Its  length  and  another  rod 
attached,  this  process  being  repeated  un- 
til   the    mandrel    has    passed    through    the 

Various  types  of  mandrels  are  used,  some 
hollow  and  smooth  with  sharp  cutting 
edges,  others  fitted  with  numerous  sharp 
projections,  some  of  the  different  types  be- 
'■—  '■- hedgehogs  or  pick-ups     ""*- 


'    Electric   Co., 


of  the  duct  used. 

Manufacturer: 

Barnard  &  Co..  B.  S-.  31  Union  Sq., 
New  York,  N.   Y. 

MANGANESE.  —  A  gray  brittle  metal. 
Symbol  Mn.;  at.  Wt.  G5.0;  sp  gr.  7.7,  It  Is 
produced  chiefly  In  the  form  of  the  ferro- 
alloys, ferromanganese  and  spiegelelsen, 
but  some  metallic  manganese  1«  also  made 
by  reduction  In  the  electric  furnace  or  by 
the  Thermit  process.  It  Is  used  as  an 
alloying  element  In  manganese  steel,  man- 
ganese bronze,  etc 

MANGANESE  DIOXIDE. —  This  com- 
pound whose  chemical  symbol  is  MnO»  Is 
obtained  from  the  ore  pyrolusite.  In  the 
electrical  Industry  It  is  use"        ' 


MANGAN1N 


E  M  F    ELECTRICAL  YEAR  BOOK 


MANUFACTURING 


1  of 

....   *_..  . ..^pm.,*  ^Iroiiif  htit  Is  not  ner 

nently  changed  by   _    _    . 
dioxide   la   also   used    in   certain    processes 
for  the   manufacture  of  oxygen  gas. 
Manufacturer*: 
Carbo-Hydrogen   Co.    of   America,   Bene- 

dum-Trees    Bids..    Pittsburgh.    Pa. 
Foote  Mineral  Co.,   Inc.,  107   N.   19th  St., 

Philadelphia.   Pa.     - 
Harahaw.    Fuller  &   Goodwin    Co.,    Phila- 
delphia,   Pa. 
Malllnckrodt  Chemical  Works.  St.   Louis. 

Mo. 
MANGANIN    WIKE.  — Seo    Wire,    reaist- 


MANHATTAN.— Trade   name  for  electric 
bath    cabinets    manufactured    by    the    Hos- 

?ltal    Supply    Co.,     1ST    E.    Mrd    at.    New 
ork,  N.  T. 

MANHATTAN.— Trade  name  for  electric 
plugs,     recep- 


tacles,   polarity    Indicators, 

tured   by  the   Manhattan  Electrical   Supply 
Co..  Inc.,   IT   Park   PL.   New   York.   N.   Y. 

MANHATTAN.— Trade  name  for  border 
lights  manufactured  by  the  Universal  Elec- 
tric Stage  Lighting  Co..  140  W.  60th  St. 
New  York,  N.  Y. 

MANHATTAN  BRASS  CO.— 112  E.  28th 
St,    New    York,    N.     Y.     Manufacturer    of 

portable     lamps,     lighting    fii "    " 

fitting * '-    — —  — 


president     Henry    W.    Hayden;    

Em  I]  F.  Oennert 

MANHATTAN  DISTRIBUTING  CO.— 
Trangportatlon  Bldg,  Chicago  111.  Manu- 
facturer of  commercial  lighting  units. 
Partnership,  Herbert  O.  To  ml  ins  on  and 
Edward   T.    Downs. 

MANHATTAN  ELECTRICAL  SUPPLY 
CO.,  INC.— New  York,  N.  Y.  Manufacturer 
of  electric  heating  and  cooking  appliances, 
telegraph  sets  and  accessories,  electric 
wiring  devices.  Indicating  Instruments.  Are 
and  burglar  alarms  and  other  electrical 
specialties.  Business  established  1890. 
President,  J.  J.  Gorman;  vice-presidents. 
B.  H.  Ellis  and  J.  F.  Balsley;  secretary,  E. 
Whltroore;  treasurer,  B.  H.  Bills.  Main  of- 
fice, 17  Park  PI.,  New  York,  N.  Y.  Fac- 
tories, Jersey  Clify,  N.  J.  and  Ravenna, 
Ohio.  Branch  offices.  1106  Pine  St.  St. 
Louis,  Mo.;  Ill  S.  Wells  St.,  Chicago,  111.; 
804  Mission  St,  San  Francisco,   Cal. 

MANHOLE  COVERS,  FRAMES, 
GUARDS,  PUMPS.— See  Covers,  manhole; 
Frames,       manhole;       Guards.       manhole: 


Fum 


inhole. 


MANHOLES,  UNDERGROUND  CONDUIT 
SYSTEM.— Manholes  are  provided  In  a  con- 
duit system  Tor  the  purpose  of  Installing 
or  removing  cables.  They  are  placed  at  In- 
tersections as  a  means  of  Joining  the  two 
conduit  lines,  and  to  provide  a  place  for 
Junction  boxes.  The  manhole  Is  usually 
made  with  brick  walls  and  concrete  to 
and  bottom.  The  top  is  reinforced  by  ste. 
work  to  give  It  the  necessary  strength  I 
sustain  street  traffic  A  connection  to  th_ 
aewer  is  very  desirable  where  possible  to 
save  time  In  pumping  out  manholes.  The 
dimensions  must  be  such  as  to  give  ample 
space  for  cable  training  on  the  walls  and 
for      splicing      work      where      high -tension 

cables  are  Involved.  In  stralght-ai 

holes  4  ft.  i  6  ft.   Is  a  common  s 

at  Intersections  0x6  ft  or  7x7  ft  Is  often 
required.  The  headroom  la  S  ft.  except  In 
small  manholes  with  few  cables  where  E 
ft.  6  Ins.,  Is  sometimes  provided.  Also  see 
Covers,  manhole;  Frames,  manhole;  Guards, 
manhole;  Pumps,  manhole. 

MANIFOLD  HEATERS.— See  Heaters, 
electric,   automobile. 

MANISTEE    IRON    WORKS   CO.— Manis- 
Manufacturer    of    condi 


and    factory,    Manistee,    Mich. 


Main 


inch   ( 


flees,  Chicago,  111.;  Milwaukee.  Wis.;  De- 
troit. Mich.:  Cincinnati.  Ohio;  Cleveland, 
Ohio:  Toledo.  Ohio;  Kansas  City,  Mo.; 
St.  Louis.  Mo.:  St  Paul,  Minn.:  Pittsburgh, 
Pa.;  Philadelphia,  Pa.:  New  York.  N.  Y.: 
New  Orleans,  La.;  Birmingham.  Ala.;  Dal- 
las, Tex.;  Denver.  Colo.;  Salt  Lake  City. 
Utah;  Cedar  Rapids,  Iowa;  San  Francisco. 
Cat. 

MANNING,  BOWMAN  A  CO.— Merlden, 
Conn.  Manufacturer  of  electrics!  household 
appliances.  Business  established  1849, 
President,  treasurer  and  general  manager, 
George  E.  Savage;  secretary.  Albert  W. 
Savage;  sales  manager,  R.  P.  Tracy. 
Main    office    and    factory,    Merlden,     Conn. 


Branch  offices,  200  6th  Ave.,  New  York. 
N.  y.;  216  N.  Michigan  Ave.,  Chicago,  111.; 
150  Post  St..  San  Francisco,  Cal. 

MANNING,  MAXWELL  4  MOORE,  INC 
—New  York,  N.  Y.  Manufacturer  of  elec- 
tric oranes.  Injectors  and  other  steam 
specialties.      President,    J.    M.    Davis;   vlce- 

S residents.  H.  D.  Carlton  and  P.  M. 
rotherhood;  secretary  and  treasurer.  F. 
M.  Kreiner.  Main  office.  119  W.  40th  St., 
New  York.  N.  Y.  Branch  offices.  2T  N. 
Jefferson  St.,  Chicago,  III.;  Philadelijlili. 
Pa.;  Boston.  Mass.:  St  Louis,  Mo.:  Pitts- 
burgh, Pa.:  Cleveland,  Ohio:  New  Haven, 
Conn.;  Cincinnati,  Ohio;  Buffalo,  N.  Y.l 
Syracuse,  N.  Y.;  Detroit  Mich.:  Milwau- 
kee. Wis. ;  San  Francisco.  Cal. ;  Seattle. 
Wash. 

MANNING  PAPER  CO.,  JOHN  A.— P.  O. 
Drawer  8T.  Troy,  N.  Y.  Manufacturer  of 
rope  paper,  press,  counter  and  Insulating 
boards.  Business  established  1848.  Presi- 
dent and  general  manager,  John  A.  Man- 
ning; vice-president  and  sales  manager. 
Louis  K.  Southard:  secretary  and  treas- 
urer. Eugene  Warren. 

MANOMETER.— A  bent  glass  tube  par- 
tially filled  with'  mercury,  used  to  measure 
the  pressure  of  gases;  also  used  to  desig- 
nate various  types  of  pressure  gages. 

MANROSS  a.  SONS,  F.  N.— Fores tvllle, 
Conn.  Manufacturers  of  hair  springs  for 
electrical  Instruments.  Business  estab- 
lished 18T7. 

MANSBRIDGE.  —  Trade  name  for  con- 
densers for  telephone,  telegraph,  radio  and 
all  kinds  of  Ignition  and  signaling  service 
manufactured  by  the  Electric  Specialty  Co., 
213  N.  Elm  St..  Cresco.  Iowa. 

MANSFIELD— Trade  name  for  mine  trol- 
ley clamps  manufactured  by  the  Ohio  Brass 
Co.,  Mansfield.  Ohio. 

MANSFIELD     ELECTRIC     HARDWARE 
CO.  —  Mansfield.    Ohio.      Manufactui 
electrical  boxes  and  cabinets. 

MANSFIELD  LOCK  WASHER  __. 
Mansfield.  Ohio.  Manufacturer  of  metal 
washers.  President.  W.  H.  Davey;  vice- 
president,  C.  F.  Ackerman;  secretary- 
treasurer,  A.  E.  Witter.  Main  office  and 
factory.  Mansfield.  Ohio.  Branch  offices, 
New  York,  N.  Y.:  Chicago,  HI.:  Detroit 
Mich  ■  NaBhvIlle,  Tenn.:  St.  Paul.  Minn.; 
San  Francisco,  Cal;  Los  Angeles.  Cat; 
Seattle.    Wash.;   El   Paso.    Tex. 

MANSFIELD  TIRE  61  RUBBER  CO., 
THE.— Mansfield.  Ohio.  Manufacturer  ot 
rubber  tires  for  electric  vehicles  and  trucks. 

MANSON  LUMBER  CO.— ini  Border  St., 
East  Boston,  Mass.  Manufacturer  of  cross- 
arms  and  fixture  blocks.  Business  estab- 
lished 1866.  President  and  general  mana- 
Eer,  James  T.  Manson;  vice-president  and 
-easurer,  Frederick  T.  Manson;  secretary. 
William  N.  Custer. 

MANSON  TAPE.— Trade  name  for  In- 
sulating tape  manufactured  by  the  Okonlte 
Co.,  Canal  St.  Passaic.  N.  J. 

MANSURE  CO..  E.  L.— 1606  Indiana  Ave., 
Chicago.  Ill      Manufacturer  of  lamp  shade 

MANUFACTURERS'  A  INVENTORS' 
ELECTRIC  CO.— 29  Gold  St.,  New  York, 
N.  Y.  Manufacturer  of  telegraph  sounders 
and  girder  hooks  for  electricians.  Presi- 
dent  and   general   manager,    T,   J.    Smith; 

ger.  A.  H.   Smith;  secretary,  A.   8.   Herrhg. 

MANUFACTURERS  DISTRII 
— St.  Louis.  Mo.     Manufacturer  of 

-   thing    

""' 1,      n.      u,     "±"nom 

H.  M.  Thompson: 

,  L.  H.  Thompson;  sales  man- 
ager. Leslie  P.  Huey.  Main  office,  10! 
Fullerton  Bldg.,  St.  Louis,  Mo.  Branch  of- 
fices. 2969  W.  Harrison  St..  Chicago,  111.; 
6904    Euclid    Ave..    Cleveland.    Ohio. 

MANUFACTURERS'  DISTRIBUTING 
CO. —  SO  Church  St,  New  York,  N.  Y. 
Manufacturer  of  sign   receptacles. 

MANUFACTURING,  ELECTRICAL.  - 
The  manufacturing  branch  of  the  electrical 
■  idustry    ""    — 

— *       "Tl       tl 

,„ accessories  and  supplies   used 

In  all  of  the  Industries,  including  the  pub- 
It-  utilities  and  agriculture,  In  all  of  the 
professions,  in  the  world  of  commerce  and 


set  with  many  difficulties  because  oi  me 
many  ramifications  of  the  Induntry.  There 
Is,  first,  one  large  group  of  manufacturers 
whose  efforts  are  confined  entirely  to  the 
production  of  strictlv  electrical  supplies 
and  equipment.  For  this  one  group  alone, 
the  range  of  the  products  manufactured  Is 

46* 


,,     Business    established 

Prsldpiit.      N.    _D.     Thompson,      Jr.: 
vlce-prestdi 


wider  than  that  of  the  products  ot  any 
other  Industry. 

Another  group  of  manufacturers,  vir- 
tually comprising  an  Industry  by  them- 
selves, are  engaged  In  the  production  of 
electrical  equipment  for  automobiles,  such 
as  spark  plugs,  magnetos,   etc. 

There  Is  still  another  group  of  manu- 
facturers.  whose  product  although  strictly 
classified  as  mechanical,  or  nonelectrical, 
is  used  exclusively  by  the  electrical  indus- 
try either  In  the  manufacture  of  electrical 
products  or  in  the  installation  or  applica- 
tion of  electricity  in  some  form.  Examples 
of  concerns  in  this  class  are  manufacturers 
of  metal  fixture  parts,  porcelain  manu- 
facturers, manufacturers  of  steam -electric 
power   station    equipment    etc. 

Such  manufacturers  must  rightfully  be 
Included  in  any  general  survey  of  the  man- 
ufacturing branch  of  the  electrical  Indus- 
try,   although   no   attempt   at   a   complet 


o  the 


analysis  by  the  editors  of  the  EMF  ELEC- 
TRICAL TEAR  BOOK.  This  analysis  In- 
dicated a  total  of  approximately  10.000 
manufacturers,  both  electrical  and  those 
closely  affiliated,  as  mentioned  above.  Of 
this  number,  approximately  one-half  are 
electrical  manufacturers. 

Considering  only  the  concerns  that  can 
be  classed  as  strictly  electrical,  the  total 
Investment  as  of  January,  1921,  was  1560,- 
0 00,000.  The  number  of  employees  en- 
gaged In  manufacturing  was  over  200,000 
and  the  value  of  products  for  1820  was 
about     12.000,000,000. 

It  Is  difficult  to  give  a  clear  Idea  as  to 
the  diversity  of  electrical  products,  other 
than  to  state  that  there  are  upwards  of 
2500  separate  and  distinct  classifl-"  " 
of  products.  This,  of  course,  does  n 
Into  consideration  the  countless  varieties 
and    types  of  each  general   classification. 

There    are    at    least    50    major    lines    of 

firoducts,  each  one  of  which  would  be  an 
ndustry   In    itself.    If   not       ■       - 
others.     In  genera'    -'— '-' 
usually  classified  b 


ithers.  In  general,  electrical  products  are 
isually  classified  according  to  the  services 
for  which  they  are  Intended.  Such  classi- 
fications, with  the  value  of  the  products 
for  each  year  19S0.  ore  as  follows:  In- 
dustrial,  1350.000,000;  transportation,  1200,- 
000.000;  '  transmission,  1160.000,000;  gener- 
ation. 1160,000.000:  and  merchandise,  «.- 
T  50. 000. 000.       Thl-     latter    represents    only 


.    .        .._ __clal   field  and 

1  the  material  and  devices 
e   wiring   of   building*   for 


cent  lamps,  standard  sise.  1105.000.000; 
miniature  lamps.  115.000.000:  washing  ma- 
chines. 173.000,000;  vacuum  clenners.  145.- 
000.000;  portable  lamps.  160.000.000:  domes- 
tic heating  appliances.  12S.0O0.OO0:  flash- 
lights and  renewal  batteries,  120.000.000; 
fans.  120.5(10, "no.  tiiippllesi  Inc'uded  In  the 
total  comprise:  Wire,  lamp  cord,  etc., 
1140.000. 000:  wiring  devices,  switches,  sock- 
ets,     plugs.      $85.000  000:     porcelain      knon* 


.    clea 

pole-line  ma-VcrlM  JS.OOO.OOO;  rotiduVt,  rieid, 
flexible,  and  fittings.  135,000.000;  fuses. 
18.000.000. 

No  attempt  1i  made  here  to  present 
complete    statistics    on    the    oroductlon    of 

data  are  available  thev  have  been  Included 
In  the  definition  of  each  separate  product 
of  which  there  are  over  1000  listed  through- 
out this  volume  and  arranged  alphabeti- 
cally. Likewise,  attention  Is  directed  to 
each  specific  product  for  dptalled  Informa- 
tion regarding  Its  design,  function  and  Its 

Early  Development.  The  electrical  man- 
ufacturing industry,  though  gigantic,  Is  of 
comparatively  recent  origin.  Except  as 
applied  to  the  telegraph,  such  electrical  ap- 
paratus as  existed  four  decades  ago  were 
popularly  regarded  as  little  more  than 
scientific  toys. 

Electric  apparatus  first  appeared  among 
the  classified  Industries  In  the  government 
census  of  1850.  when  two  establishments, 
engaged    primarily    In  -the    manufacture    of 

ed  with  products  valued  sit  16.100.  In  the 
census  of  I860  there  were  four  establish- 
ments with  products  valued  at  160.000.  In 
the  census  of  1879  there  were  78  estab- 
lishments reported  as  engaged  In  the  man- 
ufacture of  electrical  apparatus  and  sup- 
plies. Including  telephone  and  telegraph 
apparatus.  These  establishments  gave  em- 
ployment to  1,271  employees  and  their 
products  were  valued  at  12.665. 0S6.  The 
Industry  Increased  at  a  rapid  rate  during 
the  next  35  years. 


3gle 
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MARCONI 


ucsuuiinB  01  uie  great  mdlson  group  of 
Industries  which,  together  with  the  Thom- 
son-Houston group,  formed  the  nucleus  of 
the  present  Industry.  Previously,  a.  num- 
ber of  establishments  devoted  to  the  manu- 
facture of  telegraph,  telephone  and  are 
lighting  equipment  had  been  formed,  but 
these  were  of  little  or  no  historical  slgnlfl- 
cance.  with  the  exception  of  the  machine 
shop  of  Charles  Williams,  Jr.,  In  Boston. 
Mass.,  where  Alexander,  Graham  Bell  ear- 
ned on  his  experiments  and  where  the 
telephone  was  Invented  In  187S.  This  fac- 
tory was  absorbed  by  the  Western  Electric 
Co.    Id    1881. 

Generators  for  supplying  current  required 
for  the  operation  of  Incandescent  circuits 
were  also  manufactured  at  the  Menlo  Park 
laboratory.  The  first  Edtaon  generator  was 
known  as  the  Jumbo  and  was  the  fore- 
runner of  a  long  aeries  of  steam -electric 
generator  sets  of  constantly  Increasing  size 
and  capacity.  The  Edison  interests  were 
first  Incorporated  as  the  Edison  Electric 
Lighting  Co..  with  a  capital  stock  of  *300.- 
000.  The  demand  for  the  generators  soon 
taxed  the  capacity  of  the  Menlo  Park  plant 
to  such  an  extent,  that  in  1881  a  factory 
was  established  In  New  York  City.  A 
short  time  later  the  lamp  factory  was 
moved  to  Harrison.  N.  J.  In  188*  the  Edi- 
son Machine  Works,  with  a  capital  or 
I200.0O0  was  Incorporated,  and  in  (he  same 
year  the  lamp  business  was  separately  or- 
ganised under  the  name  of  the  Edison 
t-amp  Works. 

In  183S  the  Edison  Electric  Tool  Co.  was 
organized  with  a  capital  of  *2E.Q0O  and  a 
separate  corporation  established  for  manu- 
facturing shafting,  belts,  hangers,  etc. 
Other  related  companies  established  about 
the  same  time  were  the  Edison  Co.,  for 
manufacturing  isolated  lighting  equip- 
ment, and  the  Sprague  Electric  Railway 
ft  Motor  Co.,  for  the  production  of  station- 
ary motors  and  apparatus  for  street  rail- 
ways. In  1890  all  or  these  companies  were 
associated  and  combined  Into  a  single  or- 
ganization known  as  the  Edison  General 
Electric  Co. 

Coincidently.  the  American  Electric  Co. 
was  established  In  1880  with  a  small  fac- 
tory at  New  Britain,  Conn.,  to  manufac- 
ture the  arc  lamp  machines  of  Elihu 
Thomson.  In  1883  the  American  Electric 
Co.  was  reorganized  as  the  Thomson- 
Houston  Electric  Co.  This  concern,  dur- 
ing the  next  few  years,  acquired  a  num- 
ber of  smaller  companies,  among  them 
belug  the  Van  Depoele  Co.,  the  Brush  Elec- 
tric Co..  the  Schuyler  Electric  Co.,  and 
the  Excelsior  Electric  Co.  In  1892  these  two 
groups  of  companies  (Edison  and  Thomeon- 
Houston)  were  formed  into  the  present 
General   Electric   Co. 

In  1888  the  Westlngbouse  company  was 
started  in  Pittsburgh  and  In  1831  It  ab- 
sorbed the  United  States  Electric  Light 
Co.  and  the  Consolidated  Electric  Co.  The 
Westlnghouse  Machine  Co.  and  other  com- 
panies have  since  been  merged  into  the 
Westlnghouse  Electric  ft  Mfg.  Co.  The 
Western  Electric  Co.  and  many  other  prom- 
inent electrical  manufacturing  companies 
have  also  had  very  Interesting  histories. 

In  connection  with  the  figures  on  the 
estimated  output  for  1920  already  given 
above.  It,  may  prove  of  Interest  to  give 
data  on  the  growth  of  electrical  manu- 
facturing since  the  Bureau  of  the  Census 
began  to  keep  separate  records  on  this 
branch  of  manufacturing,  that  Is.  1879. 
Until  1904  the  figures  were  not  as  complete. 
Since   1899   thr    '      '    ' 


t  yet  been  I 


-—  taken 

The   1919    figures    have    no 
11  shed. 

The  Census  Bureau's  renorts  cover  man- 
ufacturing plants  engaged  in  the  produc- 
tion of  distinctively  electrical  apparatus. 
and  do  not  Include  manv  products  ised 
exclusively,  or  almost  so,   by  the  electrical 

rotators.'  glass  battery  Jars,  illuminating 
glassware,  etc. ;  poles,  crossarms  and  pole- 
llne  hardware;  copper.  Iron  and  other  wire. 
and   much   similar   equipment   Included   li 


The  value  of  products  given  above  does 
not  Include  ths  value  of  electrical  machln- 


^ and  supplies  made  In  es- 
tablishments primarily  engaged  In  othei 
Industries:  In  1914  this  additional  amount 
was  124,261,961. 


_-     _.     CO.— 

Wausau,    Wis.      Manufacturer    of    motors. 
President,  J.   S.  Alexander;   vice-president. 

u     w..^..,....     . ana    genera] 


l  Kimble; 


cretary.  P.  D. 


MARBLE. — A    name    given    to    limestone 

of  a  crystalline  variety  consisting  mainly 
of  calcium  carbonate,  which  Is  sufficiently 
compact  to  take  a  high  polish.  Pure  mar- 
ble is  white,  but  the  presence  of  Iron 
oxide  or  other  Impurities  gives  It  different 
colors,  which  exhibit  pleasing  effects  but 
decrease  Its  Insulating  value.  It  Is  fre- 
quently treated  with  molten  wax  or  Unseed 
oil  after  all  the  moisture  has  been  expelled, 
and  its  dielectric  properties  are  thus  much 
Improved,  although  it  is  usually  discolored 
by  the  process.  It  has  a  dielectric  strength 
of  about  6500  volts  per  mn.  and  Its  re- 
sistivity h  from  10*  to  10"  ohm-cm.  Mar- 
ble Is  used  extensively  for  low- tension 
switchboard  panels,  swlltch  bases,  barriers, 

MARBLE-CARD  ELECTRIC  CO.— Glad- 
stone. Mich.  Manufacturer  of  d-c.  motors 
and  generators.  President,  W.  L.  Marble; 
vice-president.  F.  H.  Van  Cleve:  secre- 
tary and  treasurer,   J.    T.   Jones;  manager. 


BOARDS,  PANELS,  BASES,  ETC.— Marble 
that  is  specially  selected  for  freedom  from 
metallic  veins  Is  used  extensively  for 
switchboard  panels,   Isolated  panels,  switch 


and  8300  v 

general  appearance 
"e   Is  5 J 

It  h 


)  used  for  low 


lvely  ai 


for  switch  bases,  terminal  blocks,  border 
strips,  and  bus  supports,  since  the  insulat- 
ing properties  of  slate  suffice  for  most  such 
uses.  Marble  Is  furnished  In  standard 
thicknesses  from  1  to  2  Ins.  and  In  slabs 
mglng  In   numerous   standard 


up 


i    42   i 


.   wide  and  72  1 


For 


.  irltch  boards, 
contractors  and  other  users  of  electrical 
marble  on  a  small  or  moderate  scale  It  is 
usually  furnished  with  the  panel  surface 
hone-flnlshed  and  polished  and  the  edges 
smoothed,  beveled  and  polished.  Such 
panels  are  ready  for  drilling  and  are  often 
called  sw  I  toll  board  blanks.  Barriers  be- 
tween switches  or  circuit  breakers  on 
marble  boards  are  also  of  marble  and  have 
both  faces  finished,  the  corners  rounded 
and   the   edges  beveled. 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City.  N.  J. 

DAVIS  SLATE  ft  MFG.   CO.,  610-818 


Fischer  A  Co..  Inc..   H.   G.,   2341  Waban- 

sla  Ave..  Chicago.   111. 
General    Devices    &    Fittings   Co..    441-443 

8,   Desolaines  St..  Chicago,  II L 
GENERAL  ELECTRIC  CO.,  Schenectady. 

N.   Y.     (See  adv.   pages  1208-1223.) 
METROPOLITAN  ELECTRIC  MFG.  CO., 
East   Ave.    and    14th    St..    Long   Island 
City,  N.  T. 
Monarch    Electric    Co.,    Ltd..    St.    Law- 
rence and  Waterman  Sts..  St.  lambert. 
Que.,    Can. 
PETERSON    CO.,     INC..     CHARLES    J., 

723-29  Fulton   St..  Chicago,  111. 
Pringle   Electrical   Mfg.    Co..    1806-1!    N. 

6th  St..  Philadelphia,  Pa. 
WBSTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.,  pages   1195-1402.) 
MARBLE,  UNFINISHED,  FOR  SWITCH- 
BOARDS,   PANELS.    ETC.— Manufacturers 
of  switchboards  and  other  electrical  equip- 
ment   making    extensive     use    of    marble 
sometimes    purchase    the   marble   In    unfin- 
ished slabs  of  standard  size.     They  under- 
take to  surface,  bevel  and  finish  the  marble 


economy   through   being   able   to   i 


the  unfinished  marble  at  a  lower  price  than 
the  finished  slabs. 


Shaftesbury  Ave.,   Toronto,   Ont.,   Can. 

GENERAL  ELECTRIC  CO..  Schenectady, 

-N.   T.      (See  adv.   pages  1203-1223.) 
MARCH  AN  D^-Trade      name      for      wire 

clamps    manufactured    by    the    Steel    City 
Electric    Co..    1221    Columbus    Ave..    Pitts- 

MARCHAND  ELECTRICAL  WORKS. 
LTD.— fiS  Cote  St.,  Montreal,  Que.,  Can. 
Manufacturer  of  motors.  President  and 
managing  dire-"-      ■■■--- 


iful   attempts    at    the   electrolytic 

production  of  copper  directly  front  matte. 
MARCO.— Trade     name     for     farm     and 

Siwer  lighting  plants  manufactured  by  the 
armon  Chicago  Co..  2234  S.  Michigan  Ave., 
Chicago,  III. 

MARCO  POWER  A  LIGHT  CORP.— 2230 
Michigan  Ave.,  Chicago,  III.  Manufacturer 
of  farm  lighting  and  power  plants.  Busi- 
ness established  1918.  President  and  gen- 
eral manager,  C.  E.  Gambia ;  vice-president, 
H.  A.  White;  secretary.  R.  HT  Ripley; 
treasurer,  WHIoughby  Walling;  sales  man- 
ager, E.   L.  McDonald. 

MARCONI,  QUQLIELMO  (WILLIAM).— 
An  Italian  Inventor  and  electrical  engineer, 
born  near  bologna.  Italy,  April  2B,  1814,  of 
mixed  parentage,  his  father  being  Italian 
and  his  mother  Irish.  After  studying  under 
Rosa  at  Leghorn,  he  entered  the  University 
of  Bologna,  where  he  came  under  the  in- 
fluence   of   Professor    Right,    who   had    long 


i    the 


tudy   < 


early  as  1890  Marconi,  then  a 

_    _  16  years,  began  experimenting 

his    theory    that    those    electromagnetic 


iHlbllltlea 
...„  _  .._ i  of  mes- 
sages. He  Improved  tbe  coherers  that  had 
been  made  by  Onestl  and  Branly.  and  In 
1895.  at  Griffons,  near  his  home,  made  sev- 
.......    experiments    In 


)  In- 


The  follow!  „  ...„  ...   ... 

rest  the  Italian  government  In  his  Inven 
iiiB.  he  went  to  England  and  appealed  t 


r   William   Her 


the  English  postal  telegraph  service,  had 
experimented  a  few  years  previously  along 
similar  lines  and  declared  Marconi's  sys- 
tem successful,  but  of  limited  application. 
The  Italian  minister  of  marine  now  took 
up  tests  and  In  a  short  tiaia  both  Italy 
and  England   adopted  S  "      — 


...., — „  patent  the  application 

of  the    electromagnetic   waves  to    the   pur- 
poses or  actual  telegraphy  as  distinguished 


Channel,  with  the  operating  stations  '. 
miles  apart- 
Later  he  began  work  on  the  problem  of 
transatlantic  radio  telegraphy  and  in 
February.  1902,  while  on  board  the  steam- 
ship Philadelphia,  bound  for  the  United 
States,  he  received  worded  messages  over 
a  distance  of  1,550  miles  and  signals  2,099 
miles.  On  Dec.  21,  1902,  within  two  years 
after  he  began  experimenting  on  trans - 
ocean  telegraphy,  the  first  transatlantic 
radio  message  was  received  from  Table 
Head.  A  limited  commercial  service  was 
established  across  the  Atlantic  In  1907.  A 
shorter  system  between  Bart  (Italy)  and 
Antivarl  (Montenegro),  had  been  opened  to 
the  public  two  years  previously.  Step  by 
step  distances  were  Increased,  as  the.ap- 
~'as    perfected    and    — *      


ertul.  until  n 


i  ther 


>  be  al- 


As  early  aa  1904  Marconi  started  the 
first  ocean  dally  newspaper,  the  news  being 
supplied  by  radio,  on  ships  of  the  Cunard 


s  received  at  the 


munlcatlon  have  been  r 
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having:  been  bestowed  on  him.  Among 
these  are  the  Nobel  prize  (or  physics  In 
1909  and  a  life  membership  In  the  Italian 
Senate  conferred  In  1812.  When  Italy  en- 
tered the  World  War,  In  1916.  he  offered 
his  services  and  was  placed  In  charge  of 
Its  radio  service.  He  was  also  a  member 
of  the  Italian  mission  to  the  United  States 
In  1917.  He  Is  still  actively  at  work -on 
further  radio  developments. 

MARCUSON.  E,— TO  Cortlandt  St.,  New 
Tort,  N.  T.  Manufacturer  of  storage  bat- 
teries. Business  established  1909-  K. 
Marcuson,  sole  owner. 

MARINE.— Trade  name  for  grease  cups 
manufactured  by  the  Lunkenheimer  Co.. 
Cincinnati.    Ohio. 

MARINE  AND  NAVAL  APPLICATIONS 
OF  ELECTRICITY.— The  applications  of 
electricity  (or  this  service  (all  Into  three 
distinct  systems,  lighting,  power  and 
signaling.  In  the  early  Installations  the 
lighting  system  was  the  most  Important, 
especially  the  searchlight  which  Is  the  old- 
est application,  dating  back  approximate!  >- 
GO  years.  Today  the  applications  of  the 
electric  motor  make  the  power  system  more 
extensive  and  are  the  cause  o(  the  In- 
creased size  o(  generating  units.  Develop- 
ment of  reliable  apparatus  for  transmitting 
Important  signal.-  '■'   '"   "         '"'""  '""' 

of  electric  curren 


r  Interior 


Generating  Equipment.  The  generating 
plants  used  at  the  present  time  (or  the 
ordinary  lighting  of  cargo  steamers  consist 
usually  of  two  15-kw.  d-c.  units  operating 
at  116  volts.  For  vessels  largely  employ- 
ing electric  motor  auxiliaries  the  voltage 
Is  Increased  to  MO.  The  present  method 
of  driving  ti- 
ers  Is  largely  by  reciproci 

glues.       This    Is    probably     ----- -■■     — 

Such  engines  have  been  so  wide  y_  uaed  for 

ship  propulsion,  but  the  grer 

use  of  steam   turbines   has  c: 

Ing  toward  the  use  of  dlrect-c 

bine  sets  for  small  generatoi 

larger    sizes    toward    reductl 


iv el  vessels  the  generating  sets  r. 
usually  of  larger  capacity  and  dlrect-co 
nected  or  geared  turbine  drive  J«„«PP™y' 


Direct-current  "generators  at  SCO  volts t  in 
relatively  small  slsed  seta  (300  to  BOO  kw  ), 
are  disposed  In  separate  corapjrcmcnl^ 
usually  three,  or  haK  the  total  number  In 
each  engine  room.  They  are  arranged  so 
that  a  two-wire  2 BO- volt  system  (or  power 
and  126-volt  for  lighting  is  available  at 
the  switchboard.  See  separate  article  on 
Switchboards,   marine  and  naval. 

Wiring  SytMitii.  In  general  marine  ap- 
plications employing  direct  current  either 
the  two-wire  or  three-wire  full  metallic 
system    similar    to    land    practice    la     em- 

Eloyed.  Alternating  current,  when  usea. 
,  distributed  on  a  60-eycle,  three-phase 
three- wire  system.  Naval  applications 
sometimes  required  duplication  of  the  feed- 
ers, but  generally  the  feeders  from  the 
switchboard  supply  parts  of  the  vessel  ad- 
jacent   to    them..   A    special    '=-■"••■    ■*    >•■'' 


'ays  supt 
.    feeders 


ilpment   i 

panel  and    for   lighting 


board    to   ,.—.,. 

the    distribution    cabin i 

All  lighting  circuits  In  me  i"rr»;  — "■ 
powder  spaces  are  duplicated  and  so  ar- 
ranged that,  should  the  ship  s  power  fall, 
they  may  transfer  automatically  to  storage 
baThe  greatesteadvance  In  the  development 
of  wiring  methods  has  to  do  with  the  pro- 
tection of  the  conductors.  It  was  early 
discovered  that  the  Insulation  was  affected 
not  only  by  salt  air  and  salt  water  but  that 
condensation  played  an  Important  part. 
Wood  molding  was  drat  used  as  a  protec- 
tion and  this  was  soon  changed  to  metal 
conduits  or  pipes,  but  even  In  these  the 
water  of  condensation,  caused  by  the  pass- 
compartments  at  widely  drilering  tempera- 
tures was  nearly  always  present.  While 
conduit  la  still  uaed  in  many  places,  the 
use  of  steel-armored  cable  Is  much  favored. 
This  cable,  which  has  several  modifications 
In  design  and  application,  Is  described 
more    completely    under    wire    and    cable. 

marine  and  naval.  

The  armored  conductors  are  fastened  by 
cllpa   directly  to   the  steel   structure  wl    - 


tight 


L For  the  protection  of 

omnartments  special  brass  tubes 
ranged  for  packing  around  the 
I  cable.     Special  bushings  are  used 

he  cable  paases  through  a  deck  or 
■r-  tight    bulkhead. 


merchant  v easels  provide  110- volt  d-c. 

culls,    while    for    the    navy    125    volts 

idard.        In      distributing 


lighting  It  la  of  Importance  to  arrange 
the  circuits  so  that  no  Interruption  of  the 
service  may  be  required  In  those  circuits 
which  are  necessary  for  the  operation  of 
the  vessel.  This  requires  separate  circuits 
to  be  carried  to  various  parts  of  the  ship, 
many  of  which  are  not  In  use  while  the 
ship  la  under  way  and  are  therefore  de- 
energised  to  minimize'  fire  risk. 

On    naval    vessels    the    lighting    circuits 
are  divided  Into  two  groups,  one  (or  battle 

¥irposes  and  the  other  for  general  lighting, 
he  division  is  made  so  that  the  handling 
of  the  vessel  will  be  comfortable  during 
an  engagement  and  yet  not  aid  the  enemy. 
Usually    the    battle    circuits    are    all    those 


__ectlv*   _ 
circuits     i 


above     (or 


partmenta  by  circuits  fed  from  atorage  bat- 
teries, which  come  into  play  automatically 
1(  all  the  generators  In  the  ship  are  de- 
ranged or  the  ateam  supply  suddenly  shut 
off. 

Passenger  vessels  carrying  fifty  or  more 
passengers  are  required  to  provide  auxiliary 
electrical  energy  for  maintaining  the  light- 
ing of  living 
after  the  main  generating  plant  has  ceased 
to  operate.  Two  methods  are  allowed,  the 
use  of  atorage  batteries  which  Is  the  ac- 
cepted practice  and  the  employment  o(  a 
gasoline  generating  set.  Both  the  batteries 
and  the  generator  should  be  located  well 
above  deck. 

Fixtures  used  on  naval  vessels  are  gen- 
erally o(  the  steam-tight  guarded  type,  with 
special  fixtures  (or  the  quarters.  They  are 
of  much  heavier  construction  than  those 
used  in  merchant  service.  About  1,000 
lights  are  required  for  a  modern  battleship 


headroom  necessl 


all  bulkhead  or  bracl 
overhead  fixtures.  I.o 
tat os  a  very  shallow 

celling.     The  tendency 


sarch lights  are  usually  provided  o 


;    tn 


;ngth. 


used  somewhat  for  signaling  In  the  navy, 
hut  generally  for  lighting  purposes,  to  il- 
luminate the  sides  of  the  ship  for  safety 
and  also  to  pick  out  distant  objects  and 
channels.  They  are  almost  always  of  the 
arc  type.     Also   see  Searchlights. 

Power  System.  The  general  tendency  for 
power  systems  Is  towards  the  use  of  230- 
volt  d-c.  circuits  for  merchant  ahlps  and 
250-volt  for  naval  vessels.  The  motors 
uaed  are  usually  made  under  navy  specl- 
ncatlona  or  unoer  special  restrictions  to 
give  full  protection  under  all  condltlona. 
There  are  several  types  uaed,  which  depend 
on  their  use  and  location,  but  the  general 
requirements  of  motor  and  control  equip- 
ments are  similar.  Open,  aemlenclosed. 
■■■■■'  .......    _nd   expiOB[onproof 


all    i 


e  elec 


trie  propulsion  Is  used  when  polyphase  In- 
duction motors  are  employed.  Alternating 
current  has  been  used  (or  other  power 
service  on  some  turbine-driven  vessels  with 
good  results. 

The  use  of  oil  engines  for  propulsion  In- 
stead of  steam  and  the  development  and 
standardization  Of  electric  motors  has  led 
to  their  application  to  engine-room  auxil- 
iaries. In  such  locations  special  protection 
is  given  the  apparatus.  These  auxiliaries 
constat  largely  of  pumps  of  various  types, 
forced-draft  fans,  etc  Another  Important 
application  of  electrical  energy  Is  the  opera- 
tion of  the  steering  gear.  This  may  have 
a  motor  direct -connected  Or  power  may  he 
tranamltted  through  a.  hydraulic  pump.  An 
electric  rudder  Indicator  Is  attached  to  the 
rudder  stock  and  Indicates  In  the  different 
navigating  stations  the  angle  the  rudder 
makes  with  the  hull. 

Gun  control  on  naval  vessels  Is  an  Im- 
portant use  of  power.  Guns  o(  8-in.  caliber 

controlled.  The  turrets  are  revolved  by 
constant-  apeed  motors  operating  through 
gears    which    function    on    the    principle    of 

■   *  —  -*  small  oil  plunger  pum —    -"■- 

i  positive  motion.  Thl 
foe  of  control  Is  used  for  loading,  training 
nd  elevating  all  the  large  guns.  All  tur- 
*ts  are  kept  under  forced  draft  by  blowers 
d  prevent  burning  powder  or  flame  from 
caching  the  magazines. 


windlasses.     Including 


(avor.  For  handling  stores  and  (or  miscel- 
laneous deck  hoisting  electrically  equipped 
winches  and   capstans  are  employed.      Boat 


rated  (ana  which  i 


the  air 

ire  a  number  of 


leadi 


motor  appllcatli - „...  . 

mist  important  being  ammunltlot 
gyroscopic  compasses  and  stabilizers 
i  see),  operation  of  water-tight  bulk- 
and  hatches,  coal  and  ash  hoists,  "' 
refrige     " 


ng  presses,  laundry  machines,  lathes  and 
jther  workshop  machines,  meat  choppers, 
lough  mixers,  lee  -  cream  freezen  and  many 
ither    kitchen   appliances. 

Heating  has  also  been  successfully  ac- 
complished by  electricity.  Experiments 
lave  been  made  using  electric  ranges  in 
he  galley,  but  they  nave  not  yet  been 
vldeiy  adopted.  Electric  bake  ovens  have 
>a»n  omployed  with  success  and  are  now 
itenslvely  used  in  the  navy.     Small 


as,: 


vould  1>«  dlsadvanta 


o  Installed  in 
1   similar   places   where    the 


described    under 

Signal  Ing  Syit. 

sent  tally     to     th, 


I  (or  ship  propulsion 
This  very  important 

■    —  ■     -     vessels  is 
electric. 


propulsion. 

This  Item  i .... 

__.srlor     communication 

of  the  vessel,  although  It  also  In- 
cludes signaling  between  ships.  Radio 
communication  ia  now  used  almost  to  the 
exclusion  of  visual  methods  (or  this  pur- 
pose and  Is  definitely  required  on  all  vessels 
carrying  fifty  or  more  persons.  Where 
visual  signaling  Is  employed  it  is  customary 
to  provide  a  lantern  fitted  with  a  Fresnel 
lens  and  a  50-cp.  Incandescent  lamp.  This 
Is  operated  by  a  telegraph  key.  Occasion- 
ally aearchllghta,  fitted  with  a  apeclal  shut- 
ter, which  may  be  opened  and  closed  at 
Intervals  to  simulate  dots  and  dashes,  are 
employed  for  this  purpose. 

When  the  Interior  communication  Is  by 
electrical  means  the  circuits  (or  ail  systems 
are  controlled  (Torn  a  switchboard  located 
In  a  special  compartment  below  the  pro- 
tective deck.  Three  sources  of  supply  are 
provided  on  nftval  vessels,  one  from  the 
ship's  generators,  one  from  a  special  motor- 
generator  giving  a  reduced  voltage  and 
one  from  storage  batteries  used  In  emer- 
gencies. There  are  a  number  of  -devices 
Included  In  the  signaling  system,  the  most 
Important  of  which  are  described  under 
Signaling  systems,  naval,  also  marine. 
There  are  also  other  electrical  devices. 
such  as  special  Indicators  for  telling  of  the 
operation  of  water-tight  doors,  running 
lights  (see  Telltales,  marine),  engine 
speed,  etc.  Torpedo  firing  Is  also  accom- 
plished electrically  by  special  clrcult-ckm- 
Ing   keys   located    above   deck   and   in   the 

MARINE      ANNUNCIATORS,      BELLS 

AND    BUZZERS.— See    Annunciators,    ma- 
rine:    Bells,     marine;     Buisera.     electric. 

MARINE  BOXES.— See  Boxes,  marine, 
outlet  and  Junction  . 

MARINE  COMPASSES.  — See  Compass, 
magnetic:  Compasses,  gyroscopic. 

MARINE    ELECTRIC    CO.— 195    Fremont 


tabliahed  1838.  President,  L,  E.  Helm: 
general  manager.  C.  W.  Goodwin:  sales 
manager.   H.  I.  Zemansky. 

MARINE  FIXTURES.  —  See  Fixtures, 
lighting,  marine. 

MARINE  HARDWARE  -  EQUIPMENT 
CO— South  Portland.  Me.  Manufacturer  o( 
bronze  castings,  guy  thimbles,  turnbuckles, 

MARINE  PAN  EL  BOARDS.— See  Panel- 
boards,  marine. 

MARINE    PLUGS,    PUSH    BUTTONS 

AND  RECEPTACLES.— See  Plugs,  marine: 
Push  buttons,  marine  and  water-tight;  Re- 

MARINE  SIGNALING  SYSTEMS.  —  S«e 
Signaling  systems,  marine. 

MARINE  STEERING  GEAR.— See  Steer- 
ing gear,  marine,  electrically  operated. 

MARINE  SWITCH,  — A  switch,  totallv 
enclosed  and  made  water-tight  to  protect 
the  metal  parts  from  the  action  of  salt 
water  or  moist  atmosphere,  and  used  prln- 
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ctpally  on  shipboard.  For  farther  details 
and  manufacturers  see  Switches,  marine 
and    waterproof. 

MARINE  TELEGRAPHS.—  See  Tele- 
graphs,  ship. 

MARINO  WIRE  CO.— Muskegon.  Mich 
'    Insulated    magnet    wire. 


lufacturei 

Business    established    1919.      President 
general    manager,    Frits    L.    Meeske:    vlci 
'■* ,    Albert    Haring,    A.    E.    Holtoi 


presidents. 

Van  Dyfee.~'M»ln  offlce"  and "factory.  Clay 
and  8th  His.,  Muskegon.  Mich.  Branch 
offlce.  176  Federal  St..  Boston.  Mass.  Sales 
representative,  it.  W.  LI  lilt  Corp..  10 
Church  St..  New  York.  N.  Y.  H.  A. 
Strickland.  844  Book  Bldg.,  Detroit.  Mich. 


MARION     ELECTRICAL     MFG.    CO. 
Cliff  St.,  Jersey  City,  N.  J.     Manufaet 

of    spark    colls.      President.    Mrs.    Aller 

Dlttmar: '- 

Dlttmar. 

MARION  INSULATED  WIRE  A  RUB- 
BER CO.— Marlon.  Ind.  Manufacturer  of 
Insulated  wires  and  cables.  President, 
Robert  J.  Spencer,  Sr.;  vice-president.  C.  A. 
Michaels;  secretary,  L.  A.  Llllard;  treas- 
urer, Robert  J.  Spencer,  Jr.;  general  man- 
ager. J.  F.  Auten.  Main  offlce  and  factory, 
Marlon.  Ind.  Branch  ofllce,  641  W.  Wash- 
ington Blvd.,   Chicago,  III. 

MARION  MACHINE,  FOUNDRY  A  SUP- 
PLY CO.— Marlon.  Ind.  Manufacturer  of 
hand-operated  stokers,  soot  blowers,  gas 
engines  and  other  power  plant  specialties. 
President.  C.  C.  Chamberlln;  secretary  and 
treasurer,  Henry  I..  Brie  wine.  Main  of- 
fice, Marlon,  Ind.  Branch  offices.  Tulsa, 
Okla.;  Nowata.  Okla.;  Wirt,  Okla.:  Drum- 
right,  Okla.;  Wilson,  Okla.:  Ardmore. 
Okla.;  Buritbumette.  Tex.;  Breckenridge, 
Tex.;  Ranger,  Tex.;  Eldorado,  Kans.; 
Paola,    Kane.;    ScottdaJe,    Pa. 

MARION  MALLEABLE  IRON  WORKS, 
THE.— Box  618,  Marlon,  Ind.  Manufacture! 
of  guy  clamps,  jacks  and  other  mat' 
Iron  castings.  President.  E.  B.  Leigh 
presidents,  Edwin  F.  Leigh  and  \ 
Mitchell;  secretary,  treasurer  and  general 
manager,    Edwin    F.    Leigh. 

MARION  ROTARY  PUMP  CO.— Hard- 
wlck.  VL  Manufacturer  of  electric  pumps. 
President,  C.  H.  Whltcher;  vice-president. 
Dr.  A.  D.  Ferris;  secretary,  Frank  T.  Tay- 
lor; treasurer.  J.  A.  Galllgher;  sales  man- 
ager. W.  S.  Cobb.  Sales  represent* lives, 
Morse  Pump  A  Engine  Works,  Wakefield, 
Mass.;  Marion  Pump  Co.,  Hardwick.  VL 

MARIS  BROS.— 56th  St.  and  Grays  Ave.. 
Philadelphia.  Pa.  Manufacturers  of  electric 
cranes  and  hoists. 

MARK  MFQ.  CO— Chicago.  III.  Manu- 
facturer of  rigid  metallic  conduit.  Busi- 
ness established  1888.  Main  office,  111  W. 
Washington  St.,  Chicago.  111.  Mills,  In- 
Harbor,      Ind.;      Zanesvllle,      Ohio; 


111. 


i   Equit- 


able Bldg..  New  York,  N.  Y.;  638  Ol 
Bldg.,  Pittsburgh,  Pa.;  1308  Commercf 
Bldg.,  Kansas  City.  Mo.;  404  Security  Bldg. 
Los  Angeles,  Cat.;  701  Halson  Blanch. 
Bldg.  Annex,  New  Orleans,  La.;  608  An 
drus   Bldg.,    Minneapolis,   Minn. 

MARKO  A  CO.,  INC.,  PAUL  M. --1402-12 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  storage  batteries.  Business  es- 
tablished 1907.  President  and  treasurer, 
Paul  .  M.  Marko;  vice-president.  Alfred 
Hoefler:  secretary  and  sales  manager,  John 
F.   Martin,   Jr.;  general   manager.  Thomas 

MARLO— Trade  name  for  bells  and  bui- 
ters  manufactured  by  Stanley  &  Patter- 
son.  84   Hubert  St,,   New  York,  N.  Y. 

MARLOW  MFO.  CO— 1838  Euclid  Ave.. 
Cleveland,  Ohio.  Manufacturer  of  electric 
washing  machines.  Business  established 
1919.  Partnership;  S.  L.  Quggenheli 
S.  D.   Guggenheim. 

MARMO, — Trade  name  for  electric  pumps 
made   by   tbe    Marlon    Rotary 
Hardwick,  VL 

MARMON  CHICAGO  CO.,  THE.— HU  S. 
Michigan  Ave..  Chicago,  III.  Manufacturer 
of  farm  and  power  lighting  plants.  Presi- 
dent. C.  E.  Oamblll:  secretary,  R.  H.  Rip- 
ley; treasurer.  W.  B.  Walling. 

MAP10A  MFG.  CO.— Maroe,  HI.  Manu- 
facturer of  motor-driven  car  loaders,  sand 
riddles  and  electric  circuit  testers.  Presi- 
dent, James  R.  Morgan;  vice-president, 
George  Conover;  secretary,  treasurer  and 
general  manager,  James  A.  Woraham. 


MARQUETTE  ELECTRIC  ENGINEER. 
ING  CO.— 222  W  .Austin  Ave..  Chicago.  III. 
Manufacturer  of  switchboards.  President, 
H.  R.  Harvey;  vice-president.  Paul  Augus- 
"nu»;   secretary,  8.  A.  Hohman. 

MARS.— Trade  name  for  cylinder  lubrl- 
— itors  manufactured  by  the  Lunkenhelmer 
Co..  Clnclniur-    *"-■■ 


„-„-...    id  at* _.     

ness    established    1865.       President.    Orvllle 
W.    Thompson;     vice-president,     Myron    D. 

Robert     A.'    Campbell;     treasurer,     William 
Yaeger. 

MARSH    ENGINEERING   WORKS,   LTD. 

—Belleville.  OnL,  Can.  Manufacturer  of 
electric  hoisting  machinery.  Business  es- 
tablished 184B.  President  and  general 
manager,  L.  W.  Marsh;  vice-president,  J. 
A.  Marsh;  secretary  and  treasurer,  F.  H. 
Henry;  sales  manage*  A.  F.  White.  Ex- 
clusive distributors,  Mussens,  Ltd.,  Mont- 
lea],  Que.,  Can.;  Toronto.  OnL,  Can.;  Van- 
couver, B.  C.  Can.;  Winnipeg,  Man.,  Can. 
MARSHALL'S.  —  Trade  name  for  line- 
men's protective  equipment  manufactured 
by  the  Llnemi       —     ■  -- 


_. - Co.,  860  Penob- 
scot Bldg.,  Detroit,  Mich. 

MARTALEX  MFG.  CO.,  INC.  — 480  E. 
148th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  toys.  Business  established  1919. 
President,  Martin  Fogel;  vice-president, 
secretary  and  treasurer,  Alexander  Ascher. 

MARTIN.— Trade  name  for  rotary  con- 
verters manufactured  by  the  Northwestern 
Electric  Co.,  408  S.  Hoyna  St.,   Chicago,  111. 

MARTIN  A  SONS,  H.  P.  —  Owensboro, 
Ky.  Manufacturers  of  conduit  and  pipe 
benders  and  vises.  Partnership  of  H.  P. 
Martin,  William  H.  Martin,  Charles  L. 
Martin  and  Clarence  F.  Martin. 

MARTIN  BROS.— BIB  Manhattan  Bldg.. 
Dululh.  Minn.  Manufacturers  of  cedar 
poles,  posts  and  railway  ties.  Business  es- 
tablished  1900. 

MARTIN-COPELAND  CO.  — 101  Sabln 
St.,  Providence,  R.  I.  Manufacturer  of 
electric  soldering  Irons.  Preslder  ' 
Martin;  vice-presidents,  L.  C.  ft 
D.  Humphrey;  treasurer.  W.  C. 
general  manager.  L.  C.  Martin. 

MARTIN    GRATE    CO,    345    S.    

St.,  Chicago,  III,  Manufacturer  of  ooIIl. 
furnace  grates.  President,  W.  S.  Burling: 
secretary,    G.   W.    Tracey. 

MARTIN  VIBROPLEX— Trade  name  for 
telegraphlc  sending  machine  manufactured 
bv  the  Vlbroplex  Co.,  826  Broadway,  New 
York,    N.    Y. 

MARTINOALE  ELECTRIC  CO.,  THE.— 
11737  Detroit  Ave.,  Cleveland,  Ohio.  Man- 
ufacturer of  commutator  stones,  Insulating 
varnish  and  soldering  paste.  Business  es- 
tablished 1918.  President  and  general  man- 
ager. B.  H.  Martlndale:  vice-president.  H. 
McFarland;  secretary,  A.  M.  Lloyd:  treas- 
urer and  sales  manager.  F.  7,.  Marty. 
Sales  representatives.  Filer-Smith  Machin- 
ery Corp..  Winnipeg,  Man.,  Can.;  Lyman 
Tube  A  Supply  Co..  Montreal.  Qua  and 
Toronto,  Ont.,  Can.;  Electrical  Equipment 
Co..  Louisville,  Ky. 

MARVEL.  — Trade      name      fm 
thermostats   and    motorn    manufa.. 
the    American    Thermostat    Co.,    226    Jelllff 
Ave.,  Newark,  N.  J. 

MARVEL. —  Trade     name    for    tu 

gas-filled,      Incandescent     lamps     ma 

tured  by  the  Brite  Lite  Lamp  Mfg.  Co., 
Inc..    214    Oxford    St..    Providence.    R     " 

MARVEL— Trade  name  for  electrk   _.. 
llliers  manufactured  bv  the  Capital  Novelty 
Co..  138  N.  12th  St.,  Lincoln.  Neb. 

MARVEL.— Trade  name  for  motor-driver 
blowers  and  ventilating  sets  made  by  tb. 
Electric     Blower     Co.,     262     Atlantic     Ave. 


MARVEL1TE.— Trade  name  for  luminoui 
compounds  manufactured  by  the  Cold  Light 
Mfg.    Co.,    18th    and    Blake    Sts..    Denver. 

MARVIN  ELECTRIC  DRILL  C6.  —  443 
State  SL.  Blnghamton,  N.  Y.  Manufactur- 
er of  electric  aril's.  President.  C.  F. 
Hotrhklss;  vice-president  and  treasurer,  D. 
Walker  Wear. 

MASCO.— Trade  name  for  storage  bat- 
teries   manufactured    by     the    Milwaukee 


Rodgers; 


Auto    Specialty    Mfg.    Co.,    Inc.,    711    Cheat- 
nut  St.,  Milwaukee,  Wis. 

MASCOT. — Trade  name  for  radio  con- 
densers, keys,  etc..  manufactured  by  J.  H. 
Bunnell  A  Co.,  32  Park  Place.  New  York, 
N.  Y.  » 

MASKS,  WELDERS',— See  Helmets  and 
face  masks  or  shields,  welders'. 

MASON.— Trade  name  for  safety  tread 
made  by  the  American  Mason  Safety  Tread 
Co.,    126   Perry  St.,   Lowell,  Mass. 

MASON— Trade  name  for  safety  switch- 
es manufactured  by  the  Trumbull  Vander- 
poel  Electric  Mfg.  Co.,   Bantam,  Conn. 

MASON  MFG.  CO.,  A.  G.— 7817  St.  Clair 
Ave.,  N.  E.,  Cleveland,  Ohio.  Manufacturer 
of  electric  sewing  machines.  President 
and  general  manager,  W.  W.  Chase; 
president    and    secretary,    A.  " 

treasurer,   J.   C.    Sanderson. 

MASON  REGULATOR  A  ENGINEER- 
ING CO.,  LTD.,  THE.  — Montreal,  Qua, 
Manufacturer  of  electric  pumps, 
,  gages,  meters,  controlling  devices, 
uslness  established  1906.  Presidsnt, 
•--mult  Macleod;  vice-president,  Cameron 
Macleod;  secretary,  Frank  A.  Morrison; 
treasurer  and  general  manager,  H.  L.  Peiler. 
Main  office  and  factory,  136-63  Dagenals 
St.,  Montreal,  Que.,  Can.  Branch  offlce,  146 
Wellington    St.,    W.,    Toronto,    Ont.,    Can. 

MASON  REGULATOR  CO.  —  Dorchester 
Center,  Boston.  Mass.  Manufacturer  Of 
electric  pump  governors.  Business  estab- 
lished 1882.  President,  C.  W.  McConnel; 
secretary  and  sates  manager,  F.  A.  Morri- 
son; treasurer  and  general  manager.  Eldon 
Macleod.  Main  office,  1190  Adams  St., 
Dorchester  Center,  Boston,  Mass.  Factor- 
ies, Boston.  Mass.,  San  Francisco,  CaL, 
Montreal,  Que..  Can.  Branch  office,  603 
Mission  St..  San  Francisco,  Cat. 

MASS — The  mass  of  a  body  may  bs  de- 
fined as  measured  matter.  That  is.  the 
mass  of  a  body  is  the  ratio  of  the  quantity 
of  the  matter  In  that  body  to  the  quantity 


mother  body,  which  le  c 


of  matter  ii ,-_,.   .........  , 

arbitrarily  as   the   unit.      Masses  a.  _    

pared  by  comparing  their  weights,  or  In 
other  words,  by  balancing  the  forces  of 
gravity  on  the  two  masses  compared.  The 
standard  in  the  metric  system  Is  the  kilo- 
gram, which  see.  The  standard  mass  was 
chosen  equal  to  the  mass  of  one  cubic 
declmster,  1,000  cubic  centimeters,  of  water 
at  the  temperature  of  Its  greatest  density. 
4*c.  Since  the  force  of  gravity  Is  not  con- 
stant over  the  face  of  the  earth,  a  kilo- 
ill   not   be   attracted   by   the 


point    < 


the 


urface    will    counterbalance     It    at    ■ 
other  point.     The  mass  of  a  body  d 
depend  upon  Its  position  with  refer 


MASS     ACTION     LAW,  —  The 

that  the  chemical  activity  of  on 

of  a  reacting 


,    Icllo- 
arth's 


principle 
constltu- 


.  . .  ingredient 
modified  by  the  reitmve  summit  ui  n  pres- 
ent, so  that  a  weak  reagent  In  targe 
amount  may  be  chemically  as  active  as  a 
strong  reagent  In  small  amount  Where 
the  two  reagents  act  In  opposite  directions, 
the  effect  of  a  strong  reagent  in  small 
concentration  acting  In  one  direction  may 
be  neutralized  by  the  effect  of  a  weak 
reagent  in  large  concentration  acting  In 
the  other  direction.  This  principle  was 
discovered  by  Gutdberg  and  Waage. 

MASSACHUSETTS.  —  Trade     name      for 

Mating  fans  and  air  conditioning 'apparatus 
manufactured  by  the  Massachusetts  Blower 
Co.,   Howard   St.,   Watertown,   Mass, 

MASSACHUSETTS.  —  Trade  name  for 
magnet  wire  made  by  the  Massachusetts 
Electric  Mfg.  Co..  11  Margin  St,  West 
Lynn,    Mass. 

MASSACHUSETTS  BLOWER  CO— Wa- 
tertown, Mass.  Manufacturer  of  electric 
■  .mating 

established  "lsbV." 


Mass.  Branch  offices.  £47  Atlantic  Ave., 
Boston,  Mass.;  878  Lafayette  St.,  New  York, 
N.T.:1229S.    Michigan   Ave.,   Chicago,   III.: 


Cleveland,  Ohio.    Sales 

I.    Collier.    Baltii 

Co.,     Minneapolis 

Specialty  Co..    Oklahoma  City, 


_..  A  Williams.   Salt  Lake  City,  Utah; 

Smith    A    Lewis.    Philadelphia,    Pa.:    M.    C. 
-       lb,    Brisbane    Bldg.,    Buffalo.    N.    Y. ; 


s  Mfg.  Co.,  Montreal,  Q.ue.,'Can! 


Bldg.. 

Golden  "*'-  "       "- 

MASSACHUSETTS  ELECTRIC  MFG. 
CO.— 11  Margin  St.,  West  Lynn,  Mass. 
Manufacturer  of  magnet  wire. 


E  M  F  ELECTRICAL  YEAR  BOOK 


MATTHEWS 


MASSACHUSETTS  MACHINE  SHOP, 
INC— 87  Albany  St.,  Boston,  Mass.  Manu- 
facturer of  metal  washers. 

MASSACHUSETTS  OILLESS  BEAR. 
INOS  CO.— 618  Main  St.,  Worcester,  Mams. 
Manufacturer  of  oilless  bearings.  Business 
190*.  President,  George  E.  Far- 
— ,  George  E.  Parker,  Jr. 

MASSACHUSETTS  STATE  ASSOCIA- 
TION OF  ELECTRICAL  CONTRACTORS 
AND  DEALERS.— Secretary,  J.  E'  Wileon. 
263    Bummer   Street,    Boston,    Mass. 

MASSAGE  VIBRATORS— See  Vibrators, 
massage,  electric,  household  type;  Vibrat- 
ors,   electric,    massage,    masseurs'. 

MA38EY.— Trade  name  for  rheostat  con- 
trollers manufactured  by  the  Frank  S.  Betx 
Co.,  Hoffman  St.,  Hammond,  Ind. 

MASSEV  CONCRETE  PRODUCTS  CORP. 
— Chicago,  111.  Manufacturer  of  concrete 
trolley  and  transmission  poles  and  lighting 
standards.  President.  J.  S.  Hobson;  vice- 
president  and  secretary,  F.  V.  Shannon; 
vice-president,  C.  Oilman;  treasurer,  B.  F. 
Landers.  Main  office,  521  Peoples  Gas 
Bldg".,  Chicago,  111.  Branch  offices,  60 
Church  St.,  New  York,  N.  Y.:  Oliver  Bldg., 
Pittsburgh,  Pa.;  Candler  Bldg.,  Atlanta, 
Ga.:  Harry's  Station,  Dallas,  Tex.;  926  S. 
6th  St.,   W.,  Salt  Lake  City,  Utah. 

MA861LL0N..  Trade  name  for  feed  wa- 
ter heaters  manufactured  by  the  Grlseom- 
Russell  Co.,  1141  West  St.  Bldg.,  New  York, 
N.  Y. 

MAST—A  tall  wooden  pole,  like  a  ship's 
mast,  sometimes  used  In  radio  work,  to 
support  the  antenna.  See  Antenna  sup- 
ports,  wood   pole   or  mast. 

MAST. — Trade  name  for  lightning  rods 
manufactured  by  the  Mast  Ltghtnlng  Rod 
Co..    828    Reibold   Bldg.,   Dayton,  Ohio. 

MAST,  FOOS  ft  CO.— Springfield,  Ohio 
Manufacturers  of  electric  pumps.  Presi- 
dent, W.  H.  Bayner;  vice-president,  A.  8. 
Rodgers;  secretary,  treasurer  and  general 
manager,  F.  R.  Burton;  sales  manager,  G. 
D.  Morrett.  Sales  representatives,  Craln 
Pump  ft  Lumber  Co.,  Philadelphia,  Pa.; 
Relneke  Wagner  Pump  A  Supply  Co.,  Pitts- 
burgh, Pa.:  George  A.  Clark  ft  Son.  Min- 
neapolis. Minn. ;  Woodln  ft  Little.  San 
Francisco.  Col.;  Poison  Implements  Co., 
Seattle,  Wash.,  Stauffer-Eshleman  Co., 
New  Orleans,  I*. 

MAST  LIGHTNING  ROD  CO.— 929  Rel- 
bold Bldg..  Dayton,  Ohio.  Manufacturer  of 
lightning  rods,  President  L.  L.  Mast;  sec- 
retary, treasurer  and  sales  manager,  C.  O. 
Mast.     Factory,  West  Milton,   Ohio. 

MA8TARM  FITTINGS.— Mastarm  fittings 
consist  of  a  number  of  special  pulleys, 
mounting  bases,  clamps,  crossarms.  In- 
sulators, etc.  These  fittings  also  Include 
the  reinforcing  members,  strain  arms, 
supporting  rod  or  guy.  etc.  The  pulleys 
are  used  at  both  ends  of  the  mastarm  and 
are  arranged  for  pipe  and  pole  mounting; 
they  are  sometimes  made  In  conjunction 
with  the  pipe  receptacle  and  bracing  mem- 
ber. Swivel  and  cutout  pulleys  which  open 
the  lamp  cfVcult  or  cut  out  the  lamp  on 
lowering  are  much  used.  This  greatly 
facilitates  cleaning  and  repairing  on  live 
circuits. 

Manufacturers: 

BATES  EXPANDED  STEEL  TRUSS 
CO.,  208  S.  LaSalle  St.,  Chicago,  Dl. 
(See  display  adv.   page  1268.) 

BENJAMIN  ELECTRIC  MFG.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
(Sea  dlsplav  adv.  pages  1231-1224.) 


BRADY     ELECTRIC     ft    MFG.      . 
Center   St.,    New   Britain,    Conn. 
Fletcher   Mfg.    C        '""    "     " 


CO., 


_...     _._     _.     ind    St. 

Dayton,  Ohio. 
Hebendahl   Co..   J.   P.,    228-232   Broadway, 

Elisabeth  port.  N.  J. 
HUBBARD  ft  CO.,  6301  Butler  St.,  Pitts- 
burgh,  Pa- 
LINE  MATERIAL  CO..  South  Milwaukee, 

Wis.     (See  display  adv.  page  1S78.) 
Seidler-Mfner  Co..  36   E.  Larned  St.,  De- 
troit Mich.     "S-M." 
WESTTNQHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1395-1402.) 
MASTARMS,      STREET      LIGHTING.  — 
Mastarms  are  iron  pipe  arms  which  extend 
out   from  a    pole   from   6  to  20  ft. 
used  to  support  a  lighting   unit, 
arc   lamp    or   now    more    common),    __.    ... 
candescent    lamp.       They     require     special 
bracing    to    prevent    excessive    swaying    In 
the  wind.     This  Is  provided  by  clamping  ~ 
reinforcing  triangle  or  bracing  member  (.. 
the  pipe  and  running  two  strain  rods  from 
the    lamp    end    to    the    pole    through    """ 
special  member.    They  are  sometimes  i 

with  Iron  scrolls  and  other  decorative  

tures.       Ropers    and    pulleys    are    provided 


for  lowering  the  lamp  for  cleaning  or  re- 
newal. Mastarms  are  used  principally  in 
suburban  and  small  town  lighting  systems 
where  there  are  numerous  dense  and  low 
trees  on  the  sides  of  the  street  and  the 
lamps  must  be  hung  near  the  center  to  pre- 
vent the  dark  shadows  from  the  foliage 
that  would  result  If  the  lamps  mounted  at 
the  curb.  Center  span  construction  Is 
sometimes  used  for  this  purpose,  but  It  re- 


sole. 


Manufacturers: 

BATES      EXPANDED      STEEL     TRUSS 

CO.,    208    S.    LaSalle    St..    Chicago,    111. 

(Sea   display  adv.  page   1258.) 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.     Washington      Blvd..      Chicago,     111. 

(See    display    adv.    pages    1231-1234.) 


Buffalo  Specialty  Co.,  3T6  Elllcott  St, 
Innatl. 
Fletcher    Mfg.    Co.,    302    E.    Second    St., 

GENERAL  ELEC»RIC  CO.,  Schenectady, 
N.    Y.         (See    adv.    pag°s     IMS- 1211.) 

Hebendahl  Co.,  J.  P.,  228-23!  Broadway. 
Elisabeth  port,  N.  J. 

HUBBARD  &  CO.,  Pittsburgh.  Pa. 
Pelrce  mastarms  for  street  lighting 
are  made  in  four  stvles  and  In  any 
length  up  to  II  ft.  They  are  all  fur- 
nished hot  galvanised.  See  Hubbard 
catalog,  pages  186  to  190.  (Slater  ft 
Barnard,  Ltd.,  of  Hamilton,  Ont„  aot 
as  Hubbard's  Canadian   agents.)     Adv. 

LINE  MATERIAL  CO.,  South  Milwaukee, 
Wh).      (See  display  adv.  page  1278.) 

Philadelphia  Electrical  &  Mfg.  Co..  122X-36 
N -,31st    St,    Philadelphia,    Pa.      "Pem- 

Seid'ler-Mlner  Co.,   86  E.  Larned  St.,   De- 

irott  Mien,    "S-m." 

WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,  Pa.     (See  display 

adv.   pages  1396-1402.) 
MASTER^Trade    name   for   electric    ga- 

tured  by  the  Hartford  Machine  Screw  Co., 
476   Capitol    Ave..    Hartford,    Conn. 

MASTER. — Trade  name  for  automobile 
lighting  and  starting  storage  batteries 
manufactured  by  the  Mac-Lar  Battery  Co., 
Inc.,    146    3rd    St,    Detroit,    Mich. 

MASTER — Trade  name  for  motors,  gen- 
erators, electric  grinders,  etc..  manufac- 
tured by  the  Master  Electric  Co.,  460  Bacon 
St.  Dayton,  Ohio. 

MASTER.— Trade  name  for  motor-driven 
motion -picture  machines  manufactured  by 
the  Master  Machine  Tool  Co.,  Inc.,  New 
York,   N.  Y. 

MASTER— Trade  name  for  electrical  pri- 
mers for  internal -combustion  engines  man- 
ufactured by  the  Master  Primer  Co.,  84 
Lamed  St.,  K.,  Detroit.  Mich. 

MASTER  CLOCKS.— See  Clocks,  electric, 
master  and  secondary. 

MASTER  ELECTRIC  CO— 133  S.  Jeffer- 
son St.,  Chicairo.  111.  Manufacturers  of 
electro  therapeutic  hlith  -frequency  appar- 
atus.    Business  established   1918. 

MASTER  ELECTRIC  CO.,  THE.  —  4«0 
Bacon    St.,    Dayton.    Ohio.      Manufactti 


of  n 


ectric  : 


and 


farm    utllitv    power    stands.      ..........     ... 

tabllshed  1920.  President  and  general  man- 
ager. E.  P.  Larsh;  vice-president  and  sales 
manager,  F.  O.  Kirkpatrlck:  secretary,  R. 
S.   Shonk;    treasurer.   8.   A.   Brown. 

MASTER  MACHINE  TOOL  CO..  INC— 
New  York.  N.  Y.  Manufacturer  of  motor- 
driven    mn  Hon -picture   machines. 

MASTER  PRIMER  CO.— 34  Larned  St.. 
E.,  Detroit,  Mich.  Manufacturer  of  elec- 
trical primers  for  Internal-combustion  en- 
pines.  President,  F.  S.  Larahee:  vice-pres- 
ident. F.  M.  Sackett;  secretary,  treasurer 
and  general  manager.  E.  T,  Daniels. 

MASTER     SWITCHES.  —  See     Switches. 

MAT  FINISH— A  dull,  dead  or  lusterless 

finish  of  any  material  as  contrasted  with 
a  polished  finish.  In  electroplated  articles 
It  Is  obtained  by  having  the  surface  un- 
tarnished. In  painted  surfaces  the  effect 
is  secured  bv  dabbing  or  stippling  the  paint 
Instead  of  spreading  it  evenly  by  the  brush 
which  gives  a  (flossy  surface.  The  mat 
finish  of  surfaces  exposed  to  verv  brilliant 
light  sources  eliminates  the  serious  glare 
from  specular  reflection  so  commonly  no- 
ticed where  lamns  that  are  Inadequately 
screened  are  used. 

MATCHLESS.— Trade  name  for  electric 
gas  lighter  manufactured  by  the  Safety 
Gas  Lighter  Corp.,  Roanoke,  Va. 


MATCHLESB  BRASS  MFG.  CO.— 67  Jay 
it,  Brooklyn,  N.  Y.  Manufacturer  of  fli- 
ure  fittings.  President,  F.  M.  Brooks; 
ecretary,   A.   J.    Brooks. 

MATEER  A  CO.,  F.  W— 226-232  W.  On- 
arlo  St.,  Chicago.  111.  Manufacturer  of 
■  '-driven  laundry  machinery.  Business 
n-i. ...   —      president  and 

sales  manager,  R.  M.  Johnson. 

MATES,  TRACK  SPECIAL  WORK— The 

term  applied  to  the  piece  of  street-railway 
track  special  work  which  lies  In  the  same 
track  and  directly  opposite  to  a  switch. 
'  islgned  to  fl 


together,    the   switch"  controlling  the  direc- 
-  --  -  carrying  tht      ■      ■  ■ 


of  traffic ._ „   ..._   „. 

ne  rail  of  the  track,  while   the  mate 
es  the  wheel  load  on  the  opposite  rail. 


ways.     For   further   information   see   Track 

MATHER.— Trade  name  for  flexible  shaft 
couplings  manufactured  by  the  Charles 
Bond  Co.,  617-19  Arch  St.,  Philadelphia.  Pa. 

MATHIAS-HART  CO.— 516  Atlantic  Ave., 
Boston,  Mass.  Manufacturer  of  linemen's 
rubber  gloves.  Insulated  tools,  rubber  mats 
and  matting.  Business  established  1907. 
Partnership,  Robert  Mathlas  and  George  H. 
Hart 

MATISSE  CORP.,  C.  ft  A.-  -116th  St.  and 
East  River,  New  York  ,N.  Y.  Manufactur- 
er of  reflectors.  Business  established  1888. 
President,  Edward  Lyndon;  1st  vice-presi- 
dent, Carl  A.  Matisse.  2nd  vice-president. 
Albert  C.  Matisse;  secretary,  Oscar  A. 
Matisse:  treasurer  and  general  manager, 
Louis   E.    Barnes.  | 

MATLOCK.— Trade  name  for  cable  roller 
manufactured  by  Mathlas  Klein  &  Sons, 
3200   Belmont    Ave.,   Chicago,   111. 

MATS  FOR  SWITCH  PLATES.— Wood, 
fiber,  rubber  or  other  mats,  which  are 
raised  borders  on  which  the  switch  plate 
Is  mounted  are  sometimes  used  to  protect 
the  wall  surrounding  the  switch  plate  from 
becoming  soiled  and  dirty.  Tbey  are  used 
for  flush  switches  and  receptacles,  and  may 
be  used  with  or  without  outlet  boxes. 
,  Manufacturers! 

Boston  Woven  Hose  ft  Rubber  Co.,  Box 
5077,    Boston,   Mass. 

■'■■■■      —      The,    142^  Stale  St., 

_ .   . ... A  Rubber 

Nassau   St.,    New  York,   N.    .. 
Machen     Electric    Mfg.     Co.,     4639-43     E. 

Thompson  St.,  Brides  burg.  Philadelphia, 

Pa. 
Stiles  ft  Co.,  H.  A.,  67  Oliver  St,  Boston. 

Mass. 
UNITED    STATES    RUBBER    CO.,     1790 

Broadway,  New  York.  N.  Y.     "U.  8." 
MATTE. — An    Intermediate    product    ob- 


'the  stuff  out  of  which  things 
are  maue,  "anything  which  occupies 
space,"  or  "anything  which  can  affect  the 
senses."  Though  useful,  none  of  these 
definitions  tell  us  anything  about  the  J*"" 


e  of  n 


In- 


vestigation   *.._   — -. -_ 

tween  80  and  90  elements  of  which  all 
known  chemical  compounds  are  composed. 
The  idea  that  these  elements  are  modifica- 
tions of  some  fundamental  form  of  matter, 
the  nature  of  which  remains  to  be  dis- 
covered. Is  a  fascinating  one. 

The  study  of  chemical  reaction  leads  to 
the  atomic  theory  that  matter  is  made  up 
of  certain  ultimate  particles  which  enter 
•   nation    with    other 


■Ordlllf 


ory,    the    i 


plicated  structure  consisting  of 
a  nucleus  around  which  a  number  of  elec- 
trons are  in  constant  motion.  The  theory 
also  has  been  advanced  that  matter  is 
composed  entirely  of  electric  charges  and 
that  Inertia,  or  mass,  Is  merely  a  manifes- 
tation  of  electrical   inertia. 

As  far  as  we  know,  no  matter  can  be 
created  or  destroyed  by  any  human  agency. 
Substances  may  be  combined  chemically 
to  form  other  substances,  or  a  substance 
may  be  separated  into  its  components,  but 
the  total  quantity  of  matter  after  the 
change  Is  exactly  the  same  as  before.  This 
principle  Is  known  as  the  "conservation  of 

MATTHEWS  ft   BROTHER,  INC.,  W.  N. 

—St.  Louis,  Mo.    Manufacturer  of  electrical 

Seeialtles.     President   and    treasurer.    W. 
.     Matthews;     vice-president,     Martin    J. 
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L.  Matthews.  Main  office,  2912 '  Eastern 
Ave.,  St.  Louis,  Ho.  Factories,  St.  Louts. 
Mo.;  Rockford.  III.;  Dayton,  Ohio;  Middle- 
town,  Ohio;  Indianapolis,  Ind.  Branch  of' 
fines,  19  8.  Welle  St..  Chicago,  ni.;  San 
Francisco,  Cal.;  60  Church  St..  New  York, 
N.  T.;  Denver,  Colo.;  Salt  Lake  City,  Utah; 
El  Paso,  Tex. 

MATTHEWS  CO.,  THE.— Port  Clinton, 
Obio.  Manufacturer  of  marine  and  farm 
lighting  and  power  plants.  Business  estab- 
lished 189!.  President  and  general  mana- 
ger. S.  J.  Matthews;  vtce-p resident,  F.  C. 
Thorn;  secretary  and  treasurer.  George  B. 
True.  Exclusive  distributor,  Kernel  Sales 
Co.,  Cleveland,  Ohio. 

MATTHEWS  ENGINEERING  CO.— San- 
dusky. Ohio,  Manufacturer  of  automatic 
lighting   and__power   plai —      "■■' 


inager,  M.  C.  Cosgray. 

MATTHEWS      FUL.L      AUTOMATIC— I 

Trade  name  for  electric  and  power  plants 
manufactured  by  the  Matthews  Engineering 
Co.,  Sandusky,  Ohio. 

MATTHIESSEN  ft  HEGELER  ZINC  CO. 
— LaSalle.  111.  Manufacturer  of  sulphuric 
acid,  sine  bars,  sheets,   etc, 

MATTING,  BURGLAR- ALARM.  — Con- 
tact-making matting  Intended  to  be  placed 
In  front  of  doors,  safes,  etc..  and  designed 
to  close  a  burglar-alarm  circuit  when  a 
slight  weight  or  Impression  Is  placed  on  the 
mat,  as  by  any  one  stepping  on  It.  Also 
see  Floor  treads,  contact-making. 


PARTRICK  &  WTLKTNS  CO..  61  N.  7th 
St..    Philadelphia.    Pa. 

UNITED  STATES  RUBBER  CO-,  "90 
Broadway,  New  York.  N.  Y.     "U.  8." 

MATTING,  INSULATING  AND  NON- 
SLIPPING.— Much  of  the  danger  attendant 
to  the  operation  of  electrical  equipment 
Is  eliminated  If  the  workmen  or  operators 
are  well  Insulated  from  the  ground.  Rub- 
ber Insulating  matting  Is  often  used  to 
cover  the  floor  surrounding  generators, 
transformers,  switchboards  and  other  hleh- 
voltage  apparatus  with   exposed  live  par' 

vidingat* 

Hon  to  or,   ....    ... 

_.  .s  sometimes  necess— .    ..  ...    ... 

mat  be  more  than  Insulating,  as  a  cart  o 
the  hazard  Is  the  possibility  or  slipping 
Abrasive  compounds  — ' — *  '-'■■ 
base  of  rubber  are  son 

of  the  rubber   compou...   _ „.,. 

where  the  possibility  of  slipping  1»  the 
greater  danger,  which  may  be  around  any 
machinery. 

Manufacturers : 

American  Abrasive  Metals  Co..  Hudson 
Terminal  Bldg.,  New  York,  N.  Y.    "Vul- 

Boston  Woven  Hose  &  Rubber  Co..  Box 
51177.   Boston.  Mass. 

Consumers  Rubber  Co..  The,  1302  On- 
tario  St..   Cleveland.   Ohio. 

Dominion  Asbestos  ft  Rubber  Corp.,  184 
Nassau  St..  New  York.  N.  Y. 

Empire  Rubber  4  Tire  Com..  N.  Clinton 
Ave.,  and  Mulberry  St..  Trenton,   N    J. 

GoodatI  Rubber  Co.,  Inc..  11th  and  Race 
Sta..   Philadelphia.   Pa. 

Goodrich  Rubber  Co..  B.  F..  Akron.  Ohio. 

Goodvear  Tire  ft  Rubber  Co..  1144  E. 
Market    St..    Akron.    Ohio. 

Mathlas-Hart  Co..  GIB  Atlantic  Ave.,  Bos- 
ton.   Muss.      "Perfection." 

Npw  Tnrk  P-o'tlnr-  *  "neking  To.,  91-93 
Chambers   EM..   New  York.  K.  T 

Quaker  dtv  Rubber  Co.,  629  Market  St.. 
Philadelphia.    Pa. 

Bsfetv  First  Supplv  Co..  107  grd  Ave.. 
Pittsburgh.    Pa.      "Diamond." 

UNITED  STATES  RTTBTVER  CO..  1790 
Broadway.  New  York.  N.  Y,  Rubber 
mats  for  use  In  front  of  switchboards. 
Made  of  highest  nualltv  rubber  com- 
pound.  U.  S.  switchboard  mats  give 
a  sura  foothold,  prevent  slipping  and 
provide  insulating  Qualities  more  than 
adequate  for  safetv  of  the  operator 
Supnlled    either     corrugated    or    plain 

Vonrhees  Rubber  Mrg  Co..  80-8*  Bostwlck 
Ave..  Jersev  Cltv.  N,  J. 

MATTING.  STREET  AND  INTERUR- 
BAN  CAR.— A  floor  covering  for  the  sl«1es 
of  ea.™  to  provide  an  essllv  renewable 
wearing  surface,  a  sure  footing  and  a 
comparatively  dry  surface  during  times  of 
wet  or  sToppv  streets.  Made  In  several 
types,  such  as  woven  fibrous  material,  lino- 
leum. Interlocked  rubber  pieces.  Joined 
T  metal.    Interspersed    with    - 


mart  tins  of  closely  spaced  hard  wooden 
strips,  gene  rally   maple. 

Manufacturers; 

Boston  Woven  Hose  ft  Rubber  Co.,  Box 
£077,  Boston,  Mass. 

"•'   —  id  Rubber  Co.,   The,  Akron,   Ohio. 


Mathlas-Hart  Co.,  618  Atlantic  Ave..  Bos- 
ton.  Mass.     "Perfection." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.     "U.  8." 

MATTISON  MACHINE  WORKS— Rock- 
ford  111.  Manufacturers  of  motor- driven 
rubbing  and  polishing,  sanding  and  other 
woodworking  machines.  President.  A.  M. 
Mattison;  vice- president,  John  A.  Barnes; 
secretary  and  treasurer,  c.  I..  Mattison; 
■ales  manager,  Joseph  O'Leary,  Main  of- 
fice and  factory.  Rockford,  111.  Branch 
offices,  209  8.  State  St.,  Chicago.  111.;  602- 
S0S  Times  Bldg.,  New  York,  N.  Y.;  Ameri- 
can Exchange  National  Bank  Bldg,.  Greens- 
boro. N.  C.  Sales  representatives,  Baxter 
D.     Whitney     ft     Son,     Inc.,     Wlnchendon, 

MATTOCKS,  LINE  CONSTRUCTION— 
A  Special  form  of  pick  largely  used  for 
digging  and  grubbing  In  pole-line  construc- 
tion. It  Is  made  in  two  principal  types, 
each  having  a  double-ended  steel  head 
with  a  socket  In  the  middle  Into  which  a 
long  handle  fits.  One  type  has  a  blade  at 
each  end,  one  blade  being  like  an  ads  and 
the  other  like  a  narrow  ax:  this  Is  com- 
monly called  the  cutter  mattock.  The  other 
common  type  has  a  pick  at  one  end  and  an 
adx  at  the  other:  this  is  called  a  pick  mat- 

MAUTNER  LAMP  MFG.  CO.— KG  Mercer 
St.,  New  York,  N.  Y.  Manufacturer  of 
portable  electric  lamps.  Business  estab- 
lished 1920.  Sales  representatives,  Kindt 
Katx  ft  Co..  New  York.  N.  Y.:  George 
Bordfeldt   ft   Co.,   New  York,   N.    Y. 

MAXIM  MFG.  CO.— 701)  W.  S2nd  St..  Chi- 
cago. III.  Manufacturer  of  electric  labor- 
saving  devices  for   hotels  and   restaurants. 

MAX  I  METER— Trade  name  for  Indicat- 
ing maximum  demand  meter  manufactured 
by  the  Mineralise  Electric  Co.,  1046  Wash- 
ington   Blvd.,    Chicago,    111. 

MAXIMUM      DEMAND. —  See     Demand, 

MAXIMUM  DEMAND  INDICATORS  OR 
METERS.. — Bee  Indicators,  excess  demand; 
Meters,   demand. 

MAXIMUM  LOAD.— The  maximum  load 
of  any  machine  or  apparatus  Is  the  load 
used  as  a  basis  In  determining  the  rating 
of  the  machine.  It  Is  that  load  which.  If 
applied  continuously  or  for  a  stated  period, 
will  produce  a  temperature  rise  that  super- 


tandard  ambient  tempera- 


rating 


MAXIMUM  STARTING  CURRENT— The 
-eateat  value  reached  by  the  current  In 
artlng  a  motor.  It  Is  much  higher  than 
te  full-load  running  current  and  In  all 
it  small  motors  must  be  limited  by  the 
le  of  series  resistors  or  resistors  In  the 
otor  secondary,  by  fractional  voltage 
...ilia  or  autostarters  or  by  special  design 
of  the  motor  or  Its  starting  equipment.    See 


Starters,  motor. 
MAXIMUM  VALUE 
alternating  i 


-The 


f.  Is  the 

_.     If  the  fluctuations 
f.  are  represented  bv 


of  the  cu _._  ... 

a  clock  dlsgram.  then  the  maxlmui..   

(also  called  "crest"  value)  Is  the  value 
represented  by  the  rotating  vector.  Maxi- 
mum values  of  alternating  e.m.f.  are  Im- 
portant In  practice,  since  danger  to  life 
and  liability  to  breakdown  of  Insulation  de- 
pends on  It.     See  Crest  voltmeter. 

MAXIMUM  VALUE  OF  E.  M.  F.— Also 
called  "crest  value."  The  highest  value 
reached  by  the  e.  m.  f.  In  an  alternating- 
current  wave;  the  voltage  at  the  top  or  the 

MAXOHM — Trade  name  for  resistance 
units  manufactured  by  the  I..  8.  Brach 
Mfg.  Co.,  127-129  Sussex  Ave..  Newark, 
N.   J. 

MAXOLITES— Traile  name  for  reflectors 
manufactured  by  the  Central  Electric  Co,. 
116  8.  Wells  St.,  Chicago.  Rl. 

MAX-SON.  —  Trade  name  for  Insulator 
nlhs  manufactured  bv  R,  Thomas  ft  Sons 
Co.,  East  Liverpool,  Ohio. 

MAXUM.— Trade  name  for  grounding  de- 
vices manufactured  bv  the  Falrmount 
Klectrle  A-  Mfg.  Co..  69th  and  Woodland 
Ave.,  Philadelphia.  Pa. 

MAXUM.  — Trade  name  for  telenhone 
mouthpiece    manufactured    by    the    F.    A. 


Weeks  Mfg.  Co.,  93  John  St.,  New  York, 
N.  Y. 

MAXWELL— The  unit  Of  magnetic  flux 
Is  the  maxwell.  It  Is  the  flux  through  unit 
area  at  a  point  where  the  Induction  Is  unit, 
or   It   Is   the   flux    In   a   medium    of   unit 

Eermeablllty  at  a  point  where  the  Intensity 
i  one  gauss.  A  m.m.f.  of  one  gilbert 
acting  In  a  magnetic  circuit  whose  reluct- 
ance  Is  one  oersted  Produces  a  flux  of  one 

MAXWELL  CO.,  THE  R.  C— Trenton, 
N.  J.  Manufacturer  of  electric  signs. 
William  Bach,  manager.  Main  office  and 
factory,  413  E.  State  St.,  Trenton.  N.  J. 
Branch  office,  17  8.  New  York  Ave.,  At- 
lantic City,  N.  J. 

MAXWELL  ENGINEERING  ft  MFG. 
CO— New  York  N.  Y.  Manufacturer  of 
substations,  high-tension  switching  equip- 
ment and  pole -line  hardware.  President 
and  sales  manager,  M.  P.  Maxwell;  vice- 
president  and  general  manager,  Robert  A. 
Sandt;  treasurer,  H.  A.  Ball.  Main  office, 
61  Broadway,  New  York,  N.  Y.  Factories. 
Philadelphia,  Pa.  and  Brook  tyn.  N.  Y. 
Branch  offices.  261  Franklin  St.,  Boston. 
Mass.;   1065  Old  Colony  Bldg.,   Chicago,   111. 

MAXWELL,  JAMES  CLERK. —  Scottish 
physicist,  born  at  Edinburgh.  Scotland. 
1811,  and  died  In  1879.  He  was  educated 
at  the  Academy  and  University  of  Edin- 
burgh. He  held  the  professorship  of  nat- 
ural philosophy  In  Maiischal  College,  Lon- 
don, 1860-66.  and  become  professor  of  ex- 
perimental  physics    at    Cambridge   I      


a  "Treatise  on  Electricity  and  Magnetism," 
In  the  last  work,  which  has  become  a 
classic,  he  rejected  the  theory  of  electrical 
action  at  a  distance,  and  sought  to  explain 
all  electrical  and  magnetic  phenomena  as 
the  results  of  local  strains  and  motions  In 
a  medium  whose  contiguous  parts  only  act 
on  one  another  by  pressure  and  tension. 
He  devoted  attention  to  the  perception  of 
color,  and  was  the  first  to  make  color  sen- 
sation the  subject  of  measurement.  He 
also  made  Investigations  on  the  kinetic 
theory  of  gases.  Maxwell's  studies  In  elec- 
tricity and  magnetism  anticipated,  purely 
from  the  mathematical  standpoint,  some 
of  the  most  Important  subsequent  develop- 
ments, notably  In  radio  communication.  In 
his    honor    the    unit    of   magnetic   flux    Is 


iwell   i 


la  the  unit  of  magnetic  flux  density. 

This  is  sometimes  also  called  the  gauss. 

MAYER  CO.,  LEON.— »T  Center  St.. 
New  York,  N.  Y.  Manufacturer  of  light- 
ing fixtures  and   Indoor  brackets. 

MAVHEW— Trade  name  for  drills,  pliers, 
reamers  and  other  tools  manufactured  bv 
Mayhew  Steel  Products.  Inc.  291  Broad- 
way.  New   York,    N.   Y. 

MAVHEW  CO.— 367  Melnecke  Ave..  Mil- 
waukee, Wis.  Manufacturer  of  fnrm  light- 
ing plants  and  utility  power  stands,  motor- 
generators  for  battery  charging  and  swltch- 


pllers.  reamers  and  other  tools.  Business 
established  1866.  President.  J.  W.  Thurber; 
isldent   and    sales    manager,  'J,    B. 


New  York.  N.  Y.  Factories,  Shelburne 
falls.  Mass.;  Watson.  Mass.:  Hopewell.  Va, 
Branch  offices.  10  'Warren  St..  New  York. 
N.  Y.:  508  Mission  St,  San  Francisco,  Cal. 

MAYHEW  TOOL  CO  —Williams to wn.  Pa. 
Manufacturer  of  fixture  chain  link  tools. 

MAYTAG  CO.,  THE.  — Newton.  Iowa. 
Manufacturer  of  Internal-combustion  en- 
gines and  electric  washing  machines. 
Business  established  1894.  President.  F. 
L.  Mavtag;  vice-president,  L.  B.  Mavtag; 
secretary,  treasurer  and  general  manager. 
¥i.  H.  Mavtag:  sales  manager.  J.  B.  Bond. 
Main  office  and  factory,  Newton,  Iowa, 
Branch  offices  and  warehouses,  Kansas 
fTitv,  Mo.;  Indianapolis.  Ind.:  Portlnnd, 
Ore;  Minneapolis.  Minn.;  Philadelphia, 
Pa.:   Winnipeg.  Man.,   Can. 

MAZDA  C- 3.— Trade -mark  for  photo- 
graphic lamp  manufactured  hy  the  Nela 
SDertaltles-OIviulon.  National  Lamp  Works 
nf  General  Electric  Co.,  Nela  Park,  Cleve- 
land.  Ohio. 

MAZZOLINI  ARTCRAFT  CO.— 4484  Payne 
Ave..    Cleveland,    Ohio.      Manufacturer |_J"* 


lighting  fixtures  and  portable 
lamps.  Bus! n ess  established  1904.  Part- 
nership. 


gle 
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generally  small  instruments  that  may  be 
carried  in  a  pocket  or  leather  case.  They 
■    "    "l   segment   of   a   graduated    circular 

"  \_-~1l_ 

and  the  telescope  whei_   .  . 

01  tne  pole  Is  being  sighted  gives  an  in- 
dication on  the  graduated  ring  which  will 
give  the  h eight  of  the  pole  directly  If)  feet. 

MEASURING  INSTRUMENTS,  ELEC- 
TRICAL.—See  Instruments,  electrical 
measuring. 

MEASURING  REELS  AND  OUTFITS.— 
See  Wire  measuring  reels  and  outfits. 

MEAT  CHOPPERS  AND  SLICERS.— See 
Choppers,  meat  and  food,  electric;  Slicers, 
meat,   electric. 

MECHANICAL  APPLIANCE  CO.,  THE. 
—Milwaukee,  Wis.  Manufacturer  of  alec. 
trie  grinders,  eihauat  fanii,  motors,  gener- 
ators, etc.  Business  established  1901.  Pres- 
ident, Lou  1b  All  Is;  vice- president,  R.  Q, 
Kellogg;  secretary,  Edward  P.  Allls;  treas- 
urer, O.   F.   PJhl,   Jr. 

MECHANICAL  EQUIVALENT  OF 
HEAT. — Since  heat  Is  a  form  of  energy, 
the  unit  of  heat  la  a  form  of  energy.  The 
unit  of  heat  must  have  a  definite  value 
when  translated  into  ergs  or  foot-pounds, 
the  mechanical  units.  The  mechanical 
equivalent  of  heat  la  the  number  of  me- 
chanical units  of  energy  In  one  heat  unit. 
Experiments  of  Joule,  Rowland  and  others 
have  determined  these  relative  values. 
They  are:  1  calorie  =  4. 184  Joules;  lB.tu. 
=  777.64  foot-pounds;  for  the-  ordinary  cal- 
culations 4.2  and  T78  are  sufficiently  accu- 
rate values  of  these  equivalents.  Other 
interesting  relations  are  the  following; 
1  horsepower-hour  =  2646  B.  t.  u.;~l  kilo- 
watt-hour =   3418  B.  t.  u. 

MECHANCIAL  SPECIALTIES  &  MFQ. 
CO.— 1619  N.  Washtenaw  Ave.,  Chicago,  III. 
Manufacturer  of  bak  elite  and  waslilng  ma- 
chine gears.  Partnership,  Samuel  McCal- 
len  and   C.    B.    Hale. 

MECHANICAL  SWITCHING  SYSTEM— 
Trade  name  for  automatic  telephone 
switchboard  apparatus  manufactured  by 
the  Western  Electric  Co.,  195  Broadway. 
New  York,  N.  T. 

MECKEL,  FRED  L.— 9-13  B.  13th  St., 
Chicago.  111.  Manufa cturer  of  telephone 
and  telegraph  construction  tools  and. ma- 
terial.     Proprietor,    Fred    L.   Meckel. 

MECO. — Trade  name  for  marine  fixtures 


i    Marli 


supplies 

iodern   Engineering 
■■    "    .ui».  Mo. 


.     __.,    196    Fremont    St.,    San   Fran- 
cisco,  Cal. 

MECO.  —  Trade   name   for    oiy -acetylene 
welding  and  cutting  apparatus  — "      ---*■-- 
manufactured   by  the  Mod  — 
Co.,  23rd  and  Walnut  Stl.. 

MEDACO. —  Trade  name  for  high-fre- 
quency generators  manufactured  by  the 
Medical  Appliance  Corp.,  631  Pennsylvania 
Ave.,  N.  W.,  Washington,  D.  C. 

MEDART  PATENT  PULLEY  CO..  INC. 
— St.  Louis,  Mo.  Manufacturer  of  power 
transmission  machinery.  Business  estab- 
lished 1879.  President  and  general  mana- 
ger, Walter  R.  Medart:  secretary.  J.  B. 
Henry;  sales  manager,  E.  T.  Cregler.  Main 
office  and  factory,  Potomac  and  De  Kalb 
Sts..  St.  Louis,  Mo.  Branch  office  and 
warehouse,  Cincinnati.  Ohio.  District  of- 
fice,  ISO  N.    Wells   St..    Chicago,    111. 

MEDICAL  APPLIANCE  CORP.  —  631 
Pennsylvania  Ave.,  N.  W.,  Washington,  D. 
C.  Manufacturer  of  high-frequency  gener- 
ators and  violet-ray  apparatus.  Business 
established  19Z0.  President,  O.  W,  Shook; 
vice-president.  Capt.  A.  E.  Drake;  secre- 
tary, W.  P.  Benson;  treasurer.  Dr.  G.  D. 
Parsons. 

MEDICAL  BATTERIES— The  term  med- 
ical battery  Is  loosely  applied  to  an  ap- 
paratus for  producing  a  moderately  high- 
voltage,  high-frequency  current  for  medical 
purposes.  The  usual  form  consists  of  an 
induction  coll  with  a  battery  or  a  few  dry 
cells  mounted  in  a  case  so  that  the  outfit 


>  of  t 


untlyc 


-rled  a 


sets  are  used  in   certain  etectrotherapeutlc 

Manufacturers! 

Bachelet  Medical  Appliance  Co..  Inc.,  S2 
E.  Strand  St,  Kingston,  N.  T.     "Bach- 

Beti  Co.,  Frank  s..  Hoffman  St..  Ham- 
mond, Jnd.  "Weal."  "  Granger's," 
"Ward's."    "Cedergren." 

Branston  Co.,  Charles  A.,  41-46  Elllcott 
St.,    Buffalo,   N.   T. 

Brooklyn  Medical  Battery  ft  Instrument 
Co.,    Inc.,    991   Madison    St.,    Brooklyn, 


Bunnell  ft  Co.,  J.   H.,  3:  Park  PI.,  New 
York,  N.   Y.     "Bunnell,'.'   "Auto-Kure," 


International    Battery    Co.,    Inc.,    461-466 
Broome  St.,  New  York.  N.  Y. 

Kny-Scheerer  Corp.  of  Aim'" 
Mrd  St.,  New  York,  N.  Y.      _ 

Lindatrom,  Smith  Co.,  5212-3238 


America.  66-68  V 


St..    Chicago,    HI. 


Lake 
White  Cross." 
Supply    Co.,    Inc., 


IT  Park  PL,  New  York,  nTy.    "lit     _ 

"Manhattan."    "Apollo."    "Household.' 
MclNTOSH  BATTERY  ft  OPTICAL  CO., 

233-233  N.  California  Ave.,  Chicago,  111. 
M Ho-Bar  Bell  Co.,  The.   301  Diamond  St., 

Phllartelpbia,  Fa.     "Gal-Far." 
Novo    Mfg.    Co.,    Inc.,    424   33rd    St.,    New 

York.  N.  Y.     "Novo." 
Pilling  ft   Son  Co..  O.   P.,  23  rd  and  Arch 

Sts..   Philadelphia.   Pa. 
Queen-Gray  Co..   (4-70  Johnson    St.,'  Ger- 

mantown.   Philadelphia,  Pa. 
SIGNAL  ELECTRIC  MFG.  CO.,  Menomi- 
nee,   Mich.      "Signal." 
Voltamp    Electric    Mfg.    Co..     407-409    N. 

Paca  St.,  Baltimore.  Md      "VqltamP." 
Walte    ft    Bartlett    Mfir.    Co.,    S3    Jackson 

Ave..  Long  Island  City,  N.  Y. 
Wappler    Electric    Co..     Inc..     162    Harris 

Ave..  Long  Island  Citv,  N.  Y. 
WESTERN  COIL   ft   ELECTRICAL   CO., 

300  6th  St.,  Racine.  Wis. 


iV stores. "offices  and  residences.  The  de- 
vice consists  of  a  small  electric  fan  for 
producing  the  air  current  and  a  vaoorizintr 
device  which  may  Include  an  electric  heat- 
er. The  liquid  vaporised  may  have  anti- 
septic properties  or  merely  a  pleasant 
odor,  depending  on  the  aim  to  be  achieved 
Manufacturers: 

Glaxo   Co..   The.   Iowa  City,   Iowa. 

Comfort  Electric  Atomizer  Co.,   The.   959 

1st  Ave.,  New  York.  N.  Y.     "Comfort." 

EESE   A   GOTTFRIED   CO.— San   Fran- 

"  '      "■       '  of  belt  tighten- 


-    pow 


■    tnq» 


nisslon 


atus.  President,  Constant' Meese;  secretary 
and  treasurer.  F  Gottfried.  Main  office 
end  factory,  660  Miselon  St.,  San  Francisco, 
"""        Branch    offices,     Los    Angeles.     Cal.; 


:altle.  Wash.;  Vancouver 


MEESECO.— Trade   nam. 


MEFCO.— Trade  name  for  shade  holder 
manufactured  bv  11.  G.  McFaddtn  &  Co., 
38  Warren   St.,  New  York,  N.   Y. 

MEFCOLITE.— Trade  name  for  semi-in- 
direct lighting  units  manufactured  bv  H.  G. 
McFaddln  ft  Co.,  38  Warren  St.,  New  York. 
N.   Y. 

MEQGER.  —  Trade  '  name  for  megohm- 
meters,  ohm  meters  and  Insulation  testing 
sets  manufactured  by  James  G.  Biddle, 
1211-13  Arch  St,.   Philadelphia,   Pa. 

MEGOHMMETERS.— This  is  a  type  Of 
portable  deflection  ohmmeter  specially 
adapted  for  the  measurement  of  high  resist- 
ances, such  as  Insulation.  One  much  used 
form   Is  a  permanent-magnet  movable- 


two  coils! 


ance  directly  to  the  termini 
which  forms  a '  "  "■■■  ' 


_   .     the  movable  element  1 
iecied    in    series    with    the    unknot 
and  then 


:  th< 


coil  and  the  field  of  the 
permanent:  magnet  deflects  the  movable  ele- 
ment to  one  extreme  position  of  the  scale. 
When  a  finite  resistance  is  connected  In 
series  with  the  other  coll,  some  current  will 
fiow  through  it  and  as  the  coils  are  dif- 
ferentially wound,  this  current  will  tend  to 
produce  a  deflection  in  the  opposite  direc- 
tion. The  distance  to  which  the  pointer 
will  deflect  will  depend  upon  the  ratio  of 
the  currents  In  the  two  colls  and  hence 
upon  the  unknown  resistance.  The  Instru- 
ment is  calibrated  by  means  of  known  re- 
sistances and  its  indications  are  independ- 
ent of  the  magneto -voltage  fluctuations. 
The  megohmmeter  is  useful  in  all  Insula- 
tion      —   ' 


s    Ohm: 


j   the 

is   desired.      Also 


BIDDLE,  JAMES  G..  1211-13  Arch  St.. 
Philadelphia,  Pa.  "Megger"  testing 
seta    for   testing   insulation    resistance 


"M  soger" 


itch  boards. 


with  ohm 


■-"•■•«    S3S.'.  fS..l 

ranges  up  to  6000  megohms.— Adv. 
Hlckok    Electrical    Instrument    Co.,    The, 

10514  Dupont  Ave.,  Cleveland,  Ohio. 
Queen-Gray  Co..   64-70  Johnson  St..  Ger- 

mantown,  Philadelphia,   Pa. 
Rleker  Instrument  Co.,  1919-21  Fairmount 

Ave.,   Philaaelphia,  Pa. 
THOMPSON- LEVERING    CO..    327    Arch 
St.,  Philadelphia,  Pa-     "Peerless."     (See 
display  adv.  page  1286.) 
MEIER    ELECTRIC   *    MACHINE  CO.— 
136     S.     Meridian     St.,     Indianapolis,     ind. 
Manufacturer   of    battery    charging    panels. 
President   and    treasurer,    Frank   L,   Meier; 
vice-president,  M.  A.  Meier;  secretary,  R.  T. 
MacFall. 

MEIROWSKV  BROS.— 11  McPherson  PL, 
Jersey  City,  N.  J.  Manufacturers  of  mica 
and    mica    products    and    other    insulating 


...  .i  printing  presses  and  gears. 

President,  C.  A.  Melsel;  treasurer,  O.  C.  F. 
Melsel. 

MELEADY.— Trade  name  for  loom  boxes 
manufactured  by  Clemence  Bros.,  164  Lin- 
den Ave,.  Irvlngton,  N.  J. 

MELIORATE.— Trade  name  for  terminals 
and  connectors  manufactured  by  the  Stan- 
dard Scientific  Co..  9  Barrow  St.  New 
York,    N.   Y. 

MELTERS,  METAL,  ELECTRICALLY 
HEATED^These  devices  are  most  com- 
monly in  the  form  of  a  pot  with  an  electric 
heating  element  in  the  bottom.  For  this 
reason  they  are  often  called  electric  metal 
melting  pots.  They  are  usually  designed 
for  melting  metals  whose  melting  points  do 
not  exceed  about  600'  F..  such  as  lead,  tin, 
aolder,  type  metal.  Babbitt  metal,  pewter, 
etc.  Triple-heat  units  are  frequently  sup- 
plied,  **--    ' l    '--   ■--■   " 


about  quick  fus- — 

serve  to  keep  the  metal  molten.  These 
melters  are  available  In  several  sixes,  but 
seldom  exceed  a  metal  capacity  over  260 
lbs.  Such  outfits  are  much  used  in  en- 
graving shops,  electrotype  foundries,  print 
shops,  bearing  factories,  etc.;  electric 
solder-melting  pots  are  used  In  electric 
plants  and  establishments  where  consider- 
able soldering  is  done.  The  advantages  of 
electric  metiers  are  uniformity  of  metal 
temperature,  minimum  amount  of  oxidation 
loss,  absence  of  waste  heat,  freedom  from 
Are   hazard. 

Manufacturers; 

AMERICAN       ELECTRICAL      HEATER 

CO.,    Woodward,    Burroughs  and    Oust 

Aves..      Detroit,      Mich.         "American 

Beauty." 

Canadian   Genera)   Electric   Co.,   Ltd.,    212 

King  St.,  W,,  Toronto.  Ont„  Can. 

CUTLER-HAMMER     MFG.      CO..     THE, 

Milwaukee,    Wis.      C-H    Metal    MeitlnE 

jasssk      Pots    are    manu- 

■^K    featured    In    both 

i 

C-H   Metal   Meitlno     J^  ^6'lb'    .""• 

Pot— Bench  Type      tempel 
440*   F.     Its  current  requlr 

ithln   th 

;  circuit.       _   .. 

made     of    strong     sheet 

placed  one  within  the  other.  The  space 
between  the  containers  Is  provided  with 
a  packing  of  insulation  which  prevents 
loss  Of  heat  through  radiation.  C-H 
Type   H   Heater   Units   are    used    and 


portable    i 


e  designed 
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tlcally  the  same  as  the  smaller  portable 
type,  except  that  the  heater  unit-  — 


r    the 


r  the 


pot.  C-H  Automatic  Control  Equip- 
ment, consisting  of  a  dynamic  ther- 
mometer and  a  suitable  control  panel, 
may  be  supplied  with  these  heaters.  II 
desired.  See  display  adv.  pages  1225- 
1230.— Adv. 

Electric  Heating  &  Mfg  Co.,  Westlaks 
and  Republican  Bis.,  Seattle.  Wash, 
"Apfel'a." 

Fort-tfled  Mfg.  Co.,  14th  and  Agnes  Sis.. 
Kansas  City,  Mo.     "Fort-liled." 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  ¥.  Automatic  regulation  of 
*.    is    the    principle    feature   of    the 


melter 


melting  lead,  solder,   babbitt  and  sim- 
ilar metals.    Tbe  heating  element  being 
of  wire,  with  the  positive  temperature 
coefficient,    its  resistance   rises  propor- 
tionately  with    temperature    rise,    and 
the  current   Is   thereby   limited.     Heat 
insulation      Insures     efficiency.       These 
pots  can  be  furnished  In  30,   1D0,   and 
400-Ib.     sixes.        <3te      Bulletin      69703.) 
See   adv.    pages    1203-1223. — Adv. 
MELTERS,       WAX,       ELECTRICALLY 
HEATED.— Wbi    melters   are    employed    In 
the    ei:  graving    Industry    to    melt    the    wax 
used  In  building  up  the  forma  from  which 
electrotypes  are  made.    They  are  also  used 
to  melt  the  wax  used  for  sealing  packages 
and  letters.     In  the  latter  type  a  small  nig- 
ger controls  the  dropper  valve.     The  heat- 
ers are  usually  copper  pots  with  a  heating 
element  In  the  bottom.    Two  or  three  heats 
are  provided,    the  high   heat  being  used  to 
bring    the    wax    up    to    the    melting    point 
quickly  and  the  lower  heats  to  maintain  it 
In  a  plastic  condition  ready  for  instant  use. 
Some  melters  are  arranged  to  operate  with 
a    heat-regulating    device    to    maintain    the 
proper   temperature. 
Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Avea.,       Detroit,       Mich.  "American 

Clemens  Electrical  Corp.,  Ltd..  197  King 
William  St..  Hamilton.  Ont..  Can. 

Electric  Heating  &  Mfg.  Co.,  Westlake 
and     Republican    Sts.,     Seattle,     Wash. 

"Apfel'a." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  G-E  electrically  heated 
compound  melting  pots  with  cartridge 
type,  three-heat  units  which  permit 
rapid  Initial  heating  and  low  current 
Input  to  maintain  working  tempera- 
ture. (Bulletin  69109.)  See  adv.  pages 
1203-122J.— Adv. 

National  Electrical  Supply  Co.,  1328-30 
New  York  Ave.,  Washington,  D.  C. 

Prometheus  Electric  Co..  Ell  W.  12nd  St., 
New  York,  N.   Y.     "Prometheus." 

St  earn -Electric  Products  Co..  The,  1250 
W.  TBth  St.,  Cleveland.  Ohio.     "Sepco." 

Vulcan  Electric  Heating  Co.,  107  W.  13th 


which  a  substance  fuses  or  changes  from  a 
solid  to  a  liquid  state.  In  scientific  work 
It   if    usually    recorded    In    degrt 


-    the    determination    of    i 


3  of  the  reliable  t 


purity.  For  melting  points  (usually  ab- 
breviated m.  p.)  of  various  metals,  see  list- 
ing of  the  Individual  metal. 

MELTING  POTS.  ELECTRIC,  METAL^- 
See   Melters,   metal,   electrically   heated. 

MELTING  POTS,  LEAD  AND  SOLDER. 
Lead  and  solder  melting  pots  are  cast 
Iron  pots  generally  from  S  to  8  Ins.  In 
diameter.  They  are  arranged  to  be  heated 
In  several  ways.  A  few  have  electrical 
heating  elements,  but  this  is  not  very  com- 
mon. Ordinarily  the  pot  Is  set  In. the  top 
of  a  portable  fire  pot  which  may  burn 
kerosene,  gasoline  or  charcoal.  Often  a 
small  tripod  la  furnished  for  holding  the 
pot  and  a  blow  torch  or  a  gas  flame  is 
used  to  heat  the  lead.  They  are  used  by 
electricians  in  spidering  heavy  splices,  tin- 
ning large  cables  and  busbar  Joints,  wiping 
Joints  on  lead- covered  cables,  etc. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  and  Cass 
Avea..       Detroit,       Mich.  "American 

Ashton  Mfg.  Co.,  184  Emmet  St.,  New- 
ark.  N.    J.      "Red-Hot." 

Canadian  General  Electric  Co.,  Ltd.,  112 
King  St.,  W..  Toronto.  Ont.,  Can. 


Clayton    &    Lambert    Mfg.    Co.,    1370-1380 

Beaublen  St.,  Detroit,  Tiich. 
CUTLER-HAMMER     MFG.      CO.,     THE. 

Milwaukee,    Wis.— See   Melters,    metal, 

electrically    heated.       See    display    adv. 

pages  1226-1230. — Adv. 
Electric    Heating    &    Mfg.    Co.,    Westlake 

and    Republican    Sts.,    Seattle.    Wash. 

"Apf/ors." 
GENERAL     ELECTRIC     CO.. 

tady,  N.  Y.     (See  Melters,  mi 

trlcally  heated.)— Adv. 
HERBST,    PAUL    W.,    Chicago,    111.      We 


jeclaliie  In  melting  pots  made  of  heav 
vast  Iron,  with  steel  handles.  Wri' 
for  complete  information.     (See  dlsph 


adv.   page   1268.. 
Lit  Lief  ord    Bros.,    45a    E.    Pearl 

clnnatl,  Ohio. 
Steam -Electric    Products    Co.,    The,    1260 

W.  76th  St.,  Cleveland. -'- 

MEM  CO.— Trade 


ering  &  Mfg.  Co..  (1  Broadway, 

MENDELL  MFD.  CO.  —  Mattapolsett, 
Mass.  Manufacturer  of  switches,  switch- 
boards, panelboarde,  etc.  President  and 
treasurer,  Charles  S.  Mendell:  vice-presi- 
dent, John  D.  Mendell;  secretary,  Ferdi- 
nand A.   Wyman. 

MENO.  —  Trade  name  for  rust  solvent 
manufactured  by  Peter  H.  Frasse  &  Co.. 
417  Canal  St.,    New    York,    N.    Y. 

MENOMINEE.— Trade  name  for  electric 
fans  and  motors  made  by  the  Tideman 
Electric  Mfg.   Co..   Cairo,   III. 

MEPHISTO.— Trade  name  for  wood  bor- 
ing tools  manufactured  by  the  W.  A.  Ives 
Mfg.   Co.,    Walllngford,    Conn. 

MERACO.- -Trade  name  for  radio  equip- 
ment manufactured  by  the  Mercury  Radio 
Appliance    Co.,     672     Broadway,     Brooklyn, 


N.   Y. 

MERCER.— Tradi 

ing  machine  manufi 


e  for  e 


._  by  the  Western 

Appliance  Mfg.  Co.,  1106  L.  C.  Smith  Bldg., 
Seattle,  Wash. 

MERCER  LAMP  &  SHADE  CO.  — 120 
Hamilton  Ave.,  Trenton.  N.  J.  Manufactur- 
er of  portable  lamps  and  lamp  shadea. 
Business  established  1921.  Sole  owner,  Jo- 
seph Pentz. 

MERCHANDISING,  ELECTRICAL,  AN- 
ALYSIS OF  SUCCESSFUL  METHODS 
■     —     -The   definition   of   merchandising   Is 


i  the  buying 

il  prod  net.   Usage 


■■buying  anil  selllne," 
electrical  merchandisl 
and  selling  of  any  elei 
has,  however,  given  1.  _  _ 
In  the  past  three  or  four  years,  and  this 
term  has  come  to  be  applied  In  the  indus- 
try only  to  those  products  that  are  of  a 
resale  nature,  that  Is,  electrical  products 
which  are  distributed  through  the  whole- 
saler and  the  retailer. 

Electrical  merchandising,  whether  It  be 
wholesale  or  retail,  consists  of  three  func- 
tions— buying,  selling  and  co-ordination. 
Considered  briefly,  the  fundamentals  of 
buying  are  market,  prices  and  quality;  of 
selling  are  store,  stock  and  service:   or  co- 

and    management. 

The  fundamentals  ol  store  are  location 
and  equipment;  of  stock  are  comprehen- 
siveness, ease  of  Inspection,  quality,  and 
sale  In  retail  quantities.  Service  has  three 
degrees:  minimum  service,  ordinary  ser- 
vice, and  special  service.  The  first  degree 
consists  of  merely  a  sales  force;  the  second 
or  deliveries,  credit  and  fair  prices.  As 
competition  becomes  keen  we  have  the 
highest  degree  of  service  or  special  si 


consists  of  sending  goods  on  approval,   re- 
pairing,   expert    advice,    special    deliveries, 


ind  o 


jnic  or  creatlvt 


mfort- 


able  chairs,  etc.    Dyn 

Ing  Is  the  highest  expression  or  electrical 
merchandising.  It  takes  into  account 
every  contact  that  the  dealer  can  have  with 
his  public.  These  contact  points  may  be 
divided  into  Ave  general  divisions:  Store, 
exterior,  publications,  newspaper  advertis- 
ing and  window  display. 

The  Store.  Under  the  subject  of  store 
we  must  consider  first  the  personnel.  As 
the  sales  force  Is  the  end  of  the  distribu- 
tion trail  great  care  must  be  exercised  In 
selection    and    training.       They    should    * 

careful,    '       — 

irlllgent    i 

-..- the  ■top--. - 

talking  points,  prices,  and  must  under- 
stand salesmanship. 

Store  arrangement  is  an  Important  factor 
In  the  successful  operation  of  a  retail  elec- 
trical store.  A  study  of  the  habits  or  the 
public  in  moving  about  the  store  has  led 
to    some    very   Interesting   conclusions:      If 


the  space  from  sidewalk  to  rear  wall  is 
divided  into  100  points,  the  entrance  is 
worth  l«!i;  the  windows  30;  the  right 
ongitudlnal  half  !7Wi  the  left  longitudinal 
hair  20;  the  front  half  SJW,  and  the  rear 
half  20.  This  Indicates  the  Importance  of 
the  windows  and  entrance.  It  also  shows 
the  value  of  locatiog  the  lamps  and  other 
especially  popular  devices  toward  the  rear 
of  the  store,  in  order  to  equalise  the  sales 
value  of  all  floor  space. 

Briefly  speaking,  there  are  two  principal 
types  of  store,  the  "hardware"  type  and 
the  "Jewelry"  type.  The  former  Is  the 
better  for  most  localities.  With  the  latter, 
elegance  in  nt tings  predominates,  giving 
an  impression  of  excluslveness.  This  type 
is  appropriate  only  in  notable  welt-to-do 
localities.  In  addition  to  these  two  types 
of  stores,  there  may  be  mentioned  smaller 
stores  where  the  ■'home"  Idea  predomi- 
nates and  where  buffets,  dining  tables  and 
other  home  furnishings  are  used  largely  In 
lieu  of  store  fixtures. 

It  has  been  found  advantageous  In  deep 
stores  to  use  a  runner  of  rubber  or  coco 
mat  as  it  seems  to  have  a  psychological 
effect  in  drawing  the  prospective  customer 
toward  the  rear  of  the  store.  Small  rugs 
under  vacuum  cleaners  give  atmosphere  to 
the   displays   and   break   the   monotony   of 

The  colors  of  the  walls  should  be  toned 
down  toward  the  celling,  that  Is.  tbe 
wainscoting  should  be  of  a  darker  tone 
than  the  walls.  The  celling  should  be  vsry 
light,  preferably  a  white  or  cream.  Celling 
B,'"r"'    "h""1,1    — *    h"   displayed    on    the 

16     Of 

Pillars  and  posts  can  be  given  sales 
value  by  placing  shelves  around  the  upper 
portion  and  a  seat  lower  down;  by  having 
shelves  or  a  glass  case  around  them  ex- 
tending down  to  counter  height;  by  placing 
mirrors  or  a  small  floor  case  around  them. 
'"■■■'  ■     flush     receptacles 


the 


._„    should    ....    ... 

Ing  of  the  store  but  _~. 
"  i   arranged 


to   facilitate  showing  t 

A  email  platform  built  in  a  corner  of  the 
store  offers  a  valuable  "stage  setting"  for 
the  display  of  vacuum  cleaners,  etc.  In 
large  stores  it  Is  desirable  to  Install  a 
model  kitchen  or  laundry  with  all  the  alec- 
Small  stores  can  sometimes  gain  more 
space  by  building  a  mezxanine  floor  and 
utilising  it  for  either  an  office  or  fop  fix- 
ture display.  Many  large  stores  are  pro* 
viding  a  room  with  a  telephone  and  writing 
facilities  for  the  convenience  of  their  cus- 
tomers. Finishing  touches  are  sometimes 
given  by  having  a  few  canaries  In  deco- 
rative cages  at  various  points  In  the  store; 
by  installing  an  electric  fountain;  by  pro- 
viding deep  upholstered  chairs  or  by  a 
motor- operated  phonograph. 

A  summary  of  the  store  suggestions 
follows.  Combine  artistic  and  economic 
arrangement.  Plan  aisles  to  lead  custo- 
mers. Place  related  articles  near  each 
other.  Display  devices  where  they  can 
be  easily  handled.  Place  staple  goods  In 
rear  of  store.  Provide  for  systematic 
stock  keeping.  Use  small  tables.  Aim  for 
both    convenience   and   sales   value. 

The  fixtures  must  be  of  an  attractive, 
uniform  finish.  The  display  on  top  of  show 
cases  should  be  trimmed  regularly.  Counter 
cards  should  always  be  neat  and,  when 
they  hold  small  Items  of  stock,  should  be 
kept  replenished.  A  table  should  be  put 
™»r  the  front,  havini 
t    Is   being   pushed   f 

he ...     ...    „.. 

_— imunlty  and  c 

be  used  advantageously  In  systematic  sales 
talks  to  prospective  customers. 

The  employment  of  factory  demonstrators 
from  time  to  time  provides  a  stimulus  to 
trade.     It  Is  Important  to  Instruct  the  sales 


■    sale 


of  s 


r  de- 


.    _  .    . profitably. 

The  giving  of  novelties  at  appropriate 
times,  such  as  at  anniversaries  of  tbe  open- 
ing of  your  store,  Christmas  or  New  Year, 
will  have  an  excellent  effect. 

Exterior  Contacts.  Under  the  exterior 
group  of  contacts  with  the  public  Is.  first, 
the  personality  of  the  owner.  Thii  In- 
cludes his  standing  in  the  community,  his 
identification  with  public  interest,  his  mem- 
bership In  local  organisations,  his  sociabil- 
ity,   reputation  for  financial  stability,  good 


-  ccoro  mendatl  ons 


n  be  made  for  the  elec 
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rlncipal    thoroughfares  is  solely  (or  In 
ml   consideration.      The    buying  dowi 
lunlty.    the    number   of    pedei 


1  side  red    before 


e.     Windows 

_     _.       The     front 

be     Kept     freshly     painted.       There 

floor    line.      If    the    elevation    la    greater,    a 
ramp  should  be  built. 

The  sidewalk  should  be  kept  frea  from 
obstruct iona  and  from  snow  and  Ice.  If 
there  la  a  trap  door  in  the  sidewalk  it 
e  of  day  when 


there 


few 


a-uy. 


they  pern 

It  locallz 

pictures 

can  also  bt 

obtained 

from    m 

urers.       Poster    boards    and     alien 


Public 


making   mediocre 
ccasior 


mpo. 

—  -    In    estl- 

iting  the  value  of  the  contact  est  a  Wished 
by  publications,  emphasis  is  placed  upon 
the  Importance  of  direct  mall  advertising 
or   a  systematic   use   of   the  malls   In   sales 

mailing  lint  kept  strictly  up-to-date.  This 
list  may  be  compiled  from  telephone  direc- 
tories, cluh  Hats,  record  of  customers,  en- 
change  with 


.     PlflC 


Eersonally.  Stationery  should  be  
i  color  and  type  and  If  possible  a  slogan 
should    be   coined    and    used   on   ail   printed 


Posters  and  signs  should 
fully  In  store  Interior  --' 
should  be  repbu    ' 


lable 


i    the> 


.lied. 


:cupy   a    i 


used    taste- 
Calendar! 


position    In    _    „ 

paper  advertising  should  be  timely,  force- 
lul,  direct  and  truthful.  Its  appearance  Is 
dependent  upon  the  Illustration,  type  and 
layout.  Generally  speaking,  the  headline 
should  be  a  direct  "telegraphic"  statement 
and  the  same  style  of  type  should  always 
be  used  for  the  stgnaturs.  In  laying  out  an 
advertisement  It  Is  well  to  leave  plenty  of 
white  space  around  It  In  order  to  make  ft 
stand  out  well.    Consistent  advertisers  can 


prefer 


ed  posit  lor 


Window  Displays.    Window  display  Is  the 

dealer's     command!       Consideration    should 

phase  of  the  subject  takes  In  the  shape. 
Blxe,  floor,  background  a,  lighting  and  ac- 
cessibility. In  general,  the  window  front- 
age should  be  as  great  as  possible.  If  the 
store    is    narrow,    adequate    window    spnee 

deep  windows.  Two  small  windows  with 
a  central  entrance  are  preferable  to  one 
larger  window  with  a  Bide  entrance.  In 
—     .,_ .     ..-.j    too    igjge    a    wjndow 


i  that 


lade    i 


space 

time.     _ 

should  t..   ,._.     . _-      t .... 

the  line  of  vision,  with  the  single  possible 
exception  of  the  firm  name  In  letters  noi 
over  one  Inch  high. 

Many  modern  show  windows  have  thi 
window  floor  level  with  the  store  floor  ii 
order  that  clothes  washers,  ironers,  dish 
ind  othi      _ 


i   fro 


use   in   the  hoi 

done,    a    movable   platform   should 
vlded    to    bring    thi     "    - 


uncle 
this 


of    the    window 

_ _... hen  It  Is  desired 

to  show  small  appliances.  Linoleum  makes 
a  satisfactory  floor  covering.  A  small  tile 
pattern  is  effective  for  snowing  kitchen 
appliances.  This  may  he  varied  with  a 
hardwood  pattern  and  a  rug  design.  These 
three  patterns  can  be  kept  on  the  flooi 


he  window  one  above  the  ot 
window  Is  larger  than  the  av 
The   window    background   i 


ives  the   electrical  dealer  t 


should  be  brilliant  but  the  ligl 
sources  must  be  concealed.  Many  aui 
prising  and  spectacular  effects  _c —   "" 


ned    by     spotlighting 


for   concealing    the 


lighting   equlpn  _    .. 

The  display   Itself  should   be  designed  bo 
that    It    has    sales    as    well    as    advertising 

dow  depends  upon  the  proper  use  of  color, 
arrangement,  cleanliness,  neat  window 
cards,    and    good    lighting.      The 


palgns,   national  holidays  and  local   events. 

The  window  must  be  changed  frequently. 

with    regularity  and    by  a   responsible   per- 


il ou Id     be    used    with    dlscrlmlns 
taste. 

Red      BUggeats      heat:      yellow 


warm  color 
t  be   used.     A 


appliance*. 

Co-ordination.  In  the  co-ordlnntlon  ol 
retail  buying  and  Belling,  maintenance  If 
represented    by   salaries,    repairs,    legal    ex- 


i.  depreciation,   i 

not  her  word  for  management,  consist 
<bservatlon.  planning  and  execution. 
Manufacturing  is  changing  the  for 
'  "  --"andlslng  -      ' 


:s.  dlffl- 
hank  accommodations, 
■s.  loss  of  regular  ciis- 


fta  danger  signals.     Some  of  these 

culty  In  'obtalnlr 
dissatisfied  custn 
iomers.    trend   of 


debts,    diversion    of   cus 
An  electrical  Job 


sells  e 


irlcal  s 


to    compoti- 

i   defined  a; 
t  wholesale. 


the  road.  Brleflv  Hie  points  of  contact  that 
the  jobber  lias  with  the  dealer  are  travel- 
ing salesmen,  house  salesmen,  catalogs, 
sales  letters,  house  organs,  display  room, 
trade  Journals,  merchandising  and  sales 
conferencea.  newspapers,  demonstrations, 
niiiil    pnbUcltv  and    exhibits. 

The  Goodwin  Plan.  In  1917  William  T, 
Ooodwln,  of  California,  offered  a  plan  to 
the  ln.liii.trv  for  the  co-ordination  of  ef- 
rort-*  to  sell  the  public  the  electrical  idea. 
An  Important  feature  whs  a  campaign  of 
education  conducted  principally  through 
trade  papers,  trade  organljaiUons  and  other 
■-      Its  ohject  was  to  coTordlnB'-  ■'- 


I   Inter 


l   the 


1    [nrln* 


taking    part    tn    the 


discussed  with  a  view  to  the  Interest  of  all 
(hereby  providing  n  haslc  plan  for  most 
adequately      and      efficiently      Berring      thf 


.„.     public    and     ._ 

Rriivlrlcn  of  the  electrical  lndui 
rreat  undeveloped  Held  hefoi  " 
iects  of  the  plan   —    '"    '"*" 


In    the 

he  oh- 

IntenMfy  rteve'op- 


In  present  fields:  extend  the  indi  ... 

to  undeveloped  fields,  and  to  develop  great- 
er   efficiency   in    Industry. 

Not  only  Is  the  elertrlrsl  industry  In- 
debted beyond  measure  to  Mr.  Goodwin  fin 
his  vision  In  promulgating  this  sound  and 

■H 


?d  electrical  merchandising  Ii 
MERCHANDISING,    ELECTRICAL, 


PRESENT 


US     AND      PH08PECTS 


>wn  by  the  following 
louaehold  -'--•-<--'  - 
...ichlne  b 
$225,000;  191 
1918,  (approx.)  126,000,000;  191»,  (approx.) 
$50,000,  DUO;  1920,  (estimated)  1/5, 000,000  to 
ilM.MO.OM,  representing  the  sale  of  about 
100,000  machines.  Electric  vacuum -cleaner 
sales— 1914,  11,300,000:  ISIS,  111.000,000;  1919. 
130,000,000;  1920,  (estimated)  180,000,000  to 
(40, 000,000;  statistics  from  1916  to  1918  are 
not  available.  Heating  devices  sold  in  1909, 
51,5011,000.  1914,  13,600,000:  1917.  17.000,000; 
1918.  110,000,000;  1919,  I  IS, 000,000 ;  1920, 
from  125,000,000  to  130,000,000.  Flatlrnna 
are  the  largest  single  Item  In  the  last  group; 
the  estimate  for  19a*  is  2,500,000  Irons  with 
list  price  of  117,500.000.  Electric  range 
sales— 1919.  (cstlniateil)  S?5. 000,000;  1920. 
(estimated)  150,000,000;  1921,  (anticipated) 
S7S.tn.i0, 00":  I'j^l,  (anticipated)  1100,000.000. 
The  total  electrical  business  in  California 
la  estimated  at  145  per  capita  and  the  sales 
throughout  the  country  In  1920  at  about.  flS 


tplta.    This  would  make  a  total 

business  of  approximately  12,000,000, 
Some  of  the  largt"   " 


In 


:  mentioned  previously 
riiiureM.  snaaes.  reflectors.  1245.000,- 
rire  lamp  cord,  etc.,  1140,000,000;  In- 
scent  lamps.  1153.OOO.OO0;  electric 
displays  and  flashers.  1110.000.000; 
lolille    electrical   supplies,    1175,000.000; 


i    hp. 


.._.  ., ,.      1100.000,000;      „. 

tery  replacements,  1120.000.000:  electric 
a  (wholesale  value).  135,000,000.  The 
n  of  1245,000,000  has  been  added  to  cover 
'    labor    charges    in    wiring    contracting 


1175.000,000.  While  a.  large  number  of 
hardware,  department  and  Jewelry  stores 
handle  electrical  appliances,  the  principal 
business  is  done  through  the  6,721  electri- 
'1  the  United  States 


The  potential  market  In  the  United  States 
s  Indicated  by  the  early  return  from 
*"'"    -vhlch   gives  a   population 


1.008,701,    or  18.8%, 

...        _ ,      districts.       There 

50,481.700  dwellings  In  the  United  States. 
of  which  14.190,540  are  not  yet  wired  for 
leoti-icity.  Of  the  latter.  4.991.490  are 
within  territory  covered  by  central -stall  on 
service.  There  are  6.362.502  farms  In  the 
United  States  and  340,000  electric  farm- 
'iglitlng  plants  are  In  use. 

It  Is  estimated  that  the  countrv  needs 
new  buildings  as  follows:  1.300,000  resi- 
dences: 450.000  factories;  6.000  hotels; 
5.500  apartment  buildings;  20.000  churches 
and  theaters;  14,000  railway  stations  and 
freight  sheds.  All  these  and  manv  other 
much  needed  buildings  will  each  call  for 
more  or  less  electrical  equipment. 

MERCHANT  &  EVANS  CO— 2035  Wash- 
ington Ave..  Philadelphia,  Pa.  Manufactur- 
er of  lead  bars,  etc.  Branch  offices,  New 
York,  N.  Y.:  Baltimore,  Md.;  Atlanta,  Ga.; 
Cleveland,  Ohio;  Wheeling.  W.  Vs.;  Chi- 
cago.  III.;  St.  Louis,  Mo.;  Kansas  City,  Mo. 

MERCO.— Trade  name  for  overload  relays 
manufactured  by  Brown  &  Peng-lily.  807  E. 
4th   St..   Los  Angeles,  Cal. 

MERCURY.— A  silver  white  metal,  the 
only  metal  that  Is  liquid  at  ordinary  tem- 
peratures. Symbol  Mg;  at.  wt.  200.0.;  Bp. 
gr.  13.6:  m.  p.  -39.6°  C.;  b.  p.  «B7*  C.  The 
principal  ore  Is  the  native  sulphide  HgS. 
called  cinnabar,  the  ores  in  general  con- 
taining only  a  few  pounds  of  mercury  per 
ton.  The  metal  Is  obtained  by  removal  of 
the  sulphur  by  roasting,  followed  by  dis- 
tillation and  condensation  of  the  mercury. 
The  chief  producing  countries  are  Spain. 
Italy.  Austria,  and  the  United  States.  The 
United  States  production  Is  about  one-fifth 


MERCURY 
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of  the  world's  total,  and  amounted  In  1919 

to  128   metric   tons.      The    metal   1h  sold    In 
Iron   flasks  containing  78   lbs. 

The  principal  uses  are  in  the  extraction 
of  gold  and  silver  from  their  ores  by  amal- 
gamation, In  making  thermometers,  barom- 
eters and  other  scientific  instruments,  in 
making  paints,  especially  for  slupbottoms, 
anS  in  making  denotatlng  caps.  In  electro- 
chemistry it  has  extended  use  as  an  elec- 
trode in  certain  cells,  particularly  chlorine- 
being  due  to  its  property  of  readily  amal- 
gamating with  other  metals.    It  lg_-'-"  "<■■■" 


rectifiers   and 


Manufacturers: 

ABSOLUTE  CON-TAC-TOR   CO.,    127  N. 

Dearborn   St.,   Chicago,   111.      "Con-Tac- 

Tor."     (See  display  adv.  page  1286.) 

General   maters'   Supply  Co.,   Inc.,   48B-493 

Broome  St.,  New  TTork,  N.  Y. 
General   Scientific   Equipment   Co.,    North 

Philadelphia,   Fa. 
Globe   Chemical   Co.,    722   Rldgeway  Ave.. 

Cincinnati,   Ohio. 
MERCURY.  — Trade       name       for       time 
switches  made  by  the  Mercury  Time  Switch 
Co.,  2230  E.  Canfleld  Ave..  Detroit.   Mich. 

MERCURY  ARC  RECTIFIERS. — See  Rec- 
tifiers, mercury  arc. 

MERCURY  BAROMETER— An  Instru- 
ment for  determining  the  weight  or  pres- 
sure of  the  atmosphere  and  also  us<  '  " 
an  aid  to  predicting  weather  change 
determine  heights,  etc.  The  principal 
consists  of  a  graduated  glass  lube  cor 
ing  mercury.     See  Barometers. 

MERCURY    MFG.    CO.  —  41J8    S.    Halated 

St.,   Chicago,   III.     Manufacturer  of   electric 

■tractors.      President,    A.    O.    Leonard,    Sr.; 

vice-president   and   general    sales    manager, 

"    John    R.    Bensley;    secretary -treasurer.    O. 

KunkJe,  Bourse  Bldg.,  Philadelphia,  Pa. : 
P.  W.  Cook,  721  E.  2Sth  St..  Minneapolis. 
Minn.:  Conrad  Hibbeler.  241  Engineers 
Bldg.,  Cleveland,  Ohio;  K.  A.  Wood,  10 
High  St..  Boston,  Mass.;  William  H  Fern- 
bolz,  Mack  Block,  Milwaukee,  Wis.;  A.  W. 
Leet,  SIS  Union  Trust  Bldg.,  Detroit,  Mich.; 
H.  Lee  Reynolds  Co.,  1st  National  Bank 
Bldg.,  Pittsburgh,  Pa.;  H.  W.  Moore  4 
Co..  lBth  and  Wasee  Sta..  Denver,  Colo.- 
Stanley  D.  Barkman;  Hteefel  Bldit.,  Al- 
bany, N.  V.;  Harry  W.  Faunt  Le  Roy,  525 
Calvert    Bldg.,    Baltimore.     Md.;    Truck    & 

'—  Co.TW,  26  Churc"  a'      " —  v™* 

-  ■  ■  --       .-.--.-,,ii 

_       _     Mo..     

Huntington  Bank  Bldg.,  Col 
Ohio;  Thew  &  Carley.  Inc.,  lins  tarnajri 
St.,  Omaha,  Neb.;  Andrew  Fitipotrick, 
1001  Louisiana  Guarantee  Title  Bldg..  New, 
Orleans,  La.;  James  F.  Spencer,  256  Main 
St.,  Buffalo,  N.  Y,;  Sam  G.  Moyers.  Croom, 
Fla. 

MERCURY  RADIO  APPLIANCE  CO— 
S72  Broadway,  Brooklyn.  N.  Y.  Manufac- 
turer of  radio  equipment  Business  estab- 
lished 1918.  President.  H.  Bernstein:  vice- 
president  and  general  manager.  H.  Wan- 
derer;  treasurer  and  sales  manager,  L.  W. 


MERRELL  CO.— Toledo,  Ohio.     Manufac- 
ure-r  of  farm  lighting  plants. 
MERRILL— Trade    name    for    physicians1 


Frank  S.  Bel 


Co..  Hoffman  "St.,  Hammond, 


MERRILL  &  CO..  WILLIAM  B.  —  336S 
Washington  St.,  Boston,  Mass.  Manufac- 
turers of  metallic  packing  for  piston  rods 
and  valve  stems  of  stationary  and  marine 
engines,  pumps,  compressors,  etc.  Business 
established     1888.       President,     William     B. 


„...„     established 

President,  M.  H.  Merrill;  vice-president, 
B.  E.  Appleton;  secretary,  A.  T.  Barium; 
treasurer,  T.   B.  Sweeny. 

MERRIMAC    CHEMICAL     CO.  —  Boston, 
Mass.     Manufacturer  of  battery  chemicals. 

MERRIMACK.— Trade    name    for    belling 
ifactured  by  the  Pago  Belting  "" 

'   CO., 

York, 

lighting  and   power  plants. 

MESA  CO.,  FERNANDO  C— Colt  S 
Chancellor  Ave.,  Irvington,  N.  J.     Ma: 


■    .tured  by   t 

'  Co.,  Inc.,  17 

MESCO,  JR.— Trade  name  for  battery  fan 
outfits  and  wireless  keys  manufactured,  by 
the  Manhattan  Electrical  Supply  Co.,  Inc. 
17  Park  PL.   New  York,   N.  Y.  ■ 

MESCOL1TE.  —  Trade  name  for  ham 
lamps  manufactured  by  the  Manhattan 
Electrical  Supply  Cii.,  Inc.,  17  Park  PI.,  Nev 
rork,  N.  Y  . 

MESKER  &  CO.,  GEORGE  Lr— 1st  an 
Ingle  S'~     "  "■      '    ■      " 


Manuf 


r. —      less    established 

1870.  George  I..  Mesker,  sole  owne 
erHl  manager.  Henry  F.  Koch;  sak 
ager,  Walter  J.   Stumpf. 

MESKER  LITE.  —  Trade    name    f 
lamp    posts^  manufactured   _by^  Gei 

vllle. 


r  A  Co., 


olsom    St.,    San   Francisco.    Cal.;    141    Milk 
;t.,   Boston,    Mass.;    15  Emily   St..    Toronto, 
int.,  Can. 
METAL      LACQUERS.  —  Bee     Lacquers. 

Melters.  metal. 


METAL  MELTERB. 
lectrlcally  heated. 
METAL       MOL1 


>  into 


NG.  - 


This 


....„-.,,  .-eplaclng  the  older  form  of  wood 
motding  and  also  finding  other  new  ap- 
plications. It  is  now  usually  designated 
an  metal  raceway  by  some  organ  1  ta t Ions, 
especially  those  dealing  with  the  National 
Electric*]  Code.  For  further  details  and 
manufacturers  see  Raceways  or  moldings, 
metal,  surface  wiring;  also  see  Raceways 
or  moldings,   metal,   fittings  for. 

METAL  PRODUCTS  CO.,  INC.— 549  W. 
Washington  St.,  Chicago,  111.  Manufac- 
turer of  resistance  wire,  brass,  copper  and 
nickel  bars,  rods,  sheets  and  tubing.  Presi- 
dent, W.  J.  Mason;  secretary,  L.  W.  Hen- 
drle;    treasurer,    O.    O.    Souerdry. 

METAL  SPECIALTIES  MFG.  CO.— 838- 
35i  N.  Kedzle  Ave.,  Chicago,  111.  Manu- 
facturer of  automobile  electrical  speclal- 
■    ■-"■'■■■■  —-5.     President, 


John    H.    Lee; 


METAL  SPINNING  LATHES— See    Spin- 
ning  lathes,   metal,    motor-driven. 

METALLIC   CIRCUITS.— Those  electrical 

part  of  the  circuit,  though  they  may  be 
grounded  for  special  purposes.  The  term 
is  used  particularly  in  reference  to  tele- 
phone and  telegraph  lines,  to  distinguish 
the  all-metal  circuit  from  that  employing 
—  -   side  of  the  circuit  or  as 


ubjri- 


The  n 


c  cti-cu 


.JillSd 


magnetic  storms  or  similar  natural  effects 
and  also  those  due  to  induction  from 
neighboring  electrical  circuits  that  are  also 
grounded. 

METALLIC  CONDUCTORS.— All  sub- 
stances conducting  electricity  at  ordinary 
temperatures  which  do  so  without  decom- 
position. In  the  last  analysis,  all  sub- 
may  be  said  to  conduct  to  some 
aut  the  above  definition  is  supposed 
ide  Insulators,  and  to  apply  only 
materials  which   conduct  so  wall 


9,  cable  and  messenger. 
MESSENGER    GRIPS.— See    Grips,    mes- 

IESSENGER     WIRE     OR     STRAND.— A 

mg   wire    or    stranded    cable,    usually   of 


thei 


;    without    dec 


;  "metallic    conductivity.      This   includes 
t   of  the  semlmetals. 
similarly,  without  c 


nposltlon;  also 
.ich  as  oxides, 
led  as  metallic 


Business  estab- 
lished 191B.  President.  E.  A.  Burns:  vlce- 
S resident.  Ray  J.  Burns;  secretary.  Ouy  A. 
illler;  treasurer  and  general  manager. 
George  E.   Gallagher. 

MERCURY  VAPOR  LAMPS.— See  Lamps, 


See  Strand,   galvanised   steel. 

MESTA  MACHINE  CO.  — West  Home- 
stead, Pa.  Manufacturer  of  steam  anc 
gas     engines,      malleable     castings,      gears 

.  etc.     Secretarv.    H 

t  and  factory.  Wesi 
inch  offices.  Olivet 
a.;      Munsey      Bldg. 


Hon 


Pa. 


Bldg..      Pittsburgh. 
Washington,  D.  C. 

METAL.  — An  element  having  luste. 
known  as  metallic.  This  property  is  found 
to  be  associated  with  great  opacity  and  I 
very  high   Index  refraction   to  light.      "  — 


METALLIC  FOG.— A  mist  or  vapor 
which  forms  around  the  cathode  when 
electrolysinB    fused    metallic     Halts.       It    Is 

mposed  of  fine  globules  of  liquid  metal, 
...st  as  ordinary  fog  is  composed  of  tine 
particles  of  water.  It  Is  probablv  formed 
the  deposited  metal  being  Initially  in 
One  condition,  which  saturates  the 
electrolyte  in  contact  with  the  cathode  with 
metallic  vapor;  this  moves  away  from  the 
:athode  Into  a  region  of  slightly  lower  tem- 
perature, and  condenses  ns  the  fog.  The 
immediate     surface 


of  th. 
of  the  electrolyzlng  i 
quent   local   healing  effe< 


B      _ 

,  „ ,BUwooavroS!,,*Aia! ;    Hollywood! 

Bowling  Green,    Ky.:   Russelivllle.   Kr. 

MEREEN-JOHNSON     MACHINE     CO. — 
4401   Lyndale  Ave.,    N.,   Minneapolis.    Minn. 

Manufacturer   of    motor--*-* —■"■■'    "-"■■- 

and  box   making  machln 

tabllshed  190G.     President  and  i 
ager,  Charles  .*-- -'  - 


arly  a 


letallic 


Iriven   wood   saw: 


_  .   esldent.  Gui 

,„ ._ ,    I  sales  manager, 

William  H.  Elllnger;  treasurer,  Nils  N.  Ny- 


C.  Johnson; 


MERIDIAN— Trade   i 

manufactured   by   Haml 

Co.,   Worcester,   Mass. 

MERMAID.  — Trade 

driven   dish- 


■    all    gradations    from    feebly 


ilvldlng  line.     The   present   tendencv  is 
call  all  those  semlmetals  metals  which  * 
capable  of  forming  commercial  alloys  w: 
the  metals.     Examples  are:  boron,   sllict... 
titanium,    all    of    which    form    ferro-alloys. 

Data,  uses  and  other  interesting  facts 
about  the  principal  metals  will  be  found 
under  the  name  of  each  metal. 

METAL  &  THERMIT  CORP.— New  York, 


r,f   t 


=sten   n 


for 


unveil   »«=' .--«".".-   manufactured   _ 

Mermaid     Dish    Washer    Co..    61     Hubbard 
St.,  Mlddletown,  Conn. 

MERMAID  OIBH  WASHER  CO— 61  Hub- 
bard St.,  Mlddletown.  Conn.  Manufacturer 
of  motor-driven  dishwashers.  President 
and  general  manager.  Frank  E.  Walcott; 
vice-president,  secretary  and  treasurer.  8. 
C.   Stivers. 


welding  alloys.     President.  W.   T.   i 
vice-president     and     secretary.    Hi 

Rogers;    treasurer.    E.    H.    Ismon;    

manager.  Dr.  F.  H.  HI  re  ch  land;  sales 
manager  (Thermit  Dept  1.  William  R.  Hul- 
bt-rt;  sales  manager  fMetalK  and  Allovs 
I>ei>t.).  Arthur  F.  Rraid.  Main  office.  l?fl 
Rrc.adwav.  New  York.  N.  Y.  Factories. 
Jersey  Citv.  N.  J.:  Chrome.  N.  J.;  Wyan- 
(iotte  Mich.;  East  Chicago.  Ind.  Brancr, 
offices.  7300  S.  Chicago  Ave.,  Chicago,  111.: 
1427    Western    Ave.,    Pittsburgh,    Pa.;    32! 
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The  fog  floats 

_  _  inde,  where  it  mav  re- 
-omhlne  actively  with  the  anion,  thus  re- 
ducing the  ampere  efficiency  obtained. 
ITsuallv.  the  higher  the  temperature  the 
greater  the  amount  of  fog:  the  minimum 
-ireura  if  electrolysis  take*  place  close  to 
Hie  melting  point  of  the  electrolyte. 

METALLIC  MFG.  CO— 544  W.  36th  St.; 
Chicago,  III.  Manufacturer  of  flexible 
nrms  for  portable  lamps  end  fixture  flt- 
Mngs.     Partnership,  Albert  Cohn  and  Louis 

METALLIC   SIGN   LETTER   CO.— 433   N. 

Clark    St..    Chicago.    111.      Manufacturer    of 

metal   letters  for  signs. 

METALLO  GASKET  CO— New  Bruns- 
' -acturer  of  — • * 

„,„ T  Zeno    Srhultes.     . 

iresldent.    George   Geipel;    secretary,    Stan- 
ey   S.   Geipel. 

METALS,  CONTACT.— Metals  and  alloys 
used  for  the  contact  points  of  relay 
springs,  vibrators,  bells,  etc.  Platinum  Is 
generally  considered  to  be  the  best,  but  Is 
too  expensive  to  use  everywhere,  and  Is 
lestrlcted  to  places  where  an  arc  Is  drawn. 
Pure    silver   Is  sometimes   used;    90%  silver 


METAPHRAM 
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and   10%    gold   1b   an   alloy  much   uaed 
automatia    switches.     Another    alloy    ci 
tains    approximately    75%   gold,    21%    all'.  _. 
and  4%   platinum.     Tungsten  Is  also  being: 
used  quite  largely  as  it  d 
and  Is  much  cheaper  than 
METAPHRAM.— Trade 
la  tors  manufactured  by  f 
lator  Co..   208-12  F     "" 


lufiiciured  by  the"  Metropolitan  Electric 

Mfg  Co..  Boulevard  &  14th  St..  Long  Island 
City.  N.  T. 

METEOR.— Trade  name  for  lubricating 
device  manufactured  by  the  Michigan  Lu- 
bricator Co.,  3613  Beaublen  St.,  Detroit, 
Mich. 

METER.— The  unit  of  length  In  the  met- 
ric gyM em:  1  meter-^100  centimeters  =  1000 
millimeter* = 0.001  kilometer=39.37  Inches 
=3.38    feet.      Also   see    under    Units,    sys- 

METER  BOXES.— See  Boxes,  meter  pro- 
tective. 

METER    BRACKETS.— See  Brackets,   In- 


QEARB.— See 

its  and  pinions, 
meier  and  Instrument. 

METER,    FREQUENCY.— See    Frequency 

METER  LOOPS.— See  Loops,  meter,  (or 
panelboards. 

METER,  POWER -FACTOR— See  Power- 
factor  meters. 

METER   SEALS — See  Seals,    meter. 

METER  TESTING  OUTFITS.— See  Test- 


ing o 


meter. 


METER    TESTING    OUTFITS.     WATT- 
HOUR. — See     Testing     outfits,     watt -hour 


Jases.     They   are    used    to   a   limited 
In   power   plants   for   measuring   the 
lantity  of  air  supplied  for  the  cooling  and 


ventilating  systems  for  the  gener 


nsforn 


-burn 


plants   they   are — --- - 

total  supply  to  the  boilers  or  engines. 
They  are  used  more  Widely  in  other  In- 
dustries, such  as  with  blowers  for  venti- 
lating systems  In  large  buildings,  manu- 
facturing plants,  mines,  etc.  Gas  meters 
are  also  used  to  measure  the  byproduct  gas 
lrom  coke  ovens  and  blast  furnaces,  and 
are  used  by  gas  plants  to  measure  the 
total  supply  and  Individual  customers'  con- 
sumption. 

One  of  the  simplest  types  uaed  Is  the 
bellows  meter,  which  usually  has  a  pair  of 
leather  bellows  operating  two  diaphragms. 
The  movement  of  the  diaphragms  meas- 
ures off  volumes  of  gas,  which  are  falrlv 
accurate  if  the  -pressure  and  temperature 
are  reasonably  constant.  Another  type, 
used  In  measuring  large  volumes,  operates 
bv  measuring  the  differential  pressure  be- 
tween two  pressures  at  different  points  In 
a.  supplv  lino.  The  pressure  difference  Is 
either  obtained  by  means  of  an  orifice  or 
In  straight  pipes  by  modifications  of  the 
Pltot  and  Venturl  tubes.  Formerly  a  type 
known  aa  the  wet  meter  was  used  for  large 
Has -works  service,  operating  somewhat  like 
a  rotarv  engine.  These  have  largely  been 
replaced  bv  the  electric  gss  meter,  which 
Is  described  and  Hated  under  Gas  meters, 
electrically  operated. 

Manufacturers; 

Bncharach     Industrial     Instrument     Co.. 
7000-0   Bennett   St..    Pittsburgh.    Pa. 

Baltev  Meter  Co..  2015  El.  46th  St..  Cleve- 
land. Ohio. 

Builder's  Iron  Foundry,   Providence.   R.  I. 
.     Canadian   General   Electric   Co..  Ltd..   21! 
King  St..   W..  Toronto.  Out.  Can. 

Electrolabs    Co..    The,    2MB    Penn    Ave., 


Pittp 


.   Pa. 


CT'TLER-HAMMER  MFO.  CO..  THE. 
Milwaukee,  Wis.— See  Gas  Meters,  elec- 
trically operated.  See  display  adv. 
pages  1225-1230.— Adv. 

Fnxhoro  Co..  Inc..   The.  Foxboro.   Mass. 

GENJi.'RAI,  ELECTRIC  CO..  flchen^iady. 
N    Y.     (See   adv.    pages   1203-1253.1 

H  S.  P..  W.— Cochrane  Com..  17th  St  & 
Allegheny  Ave.,  Philadelphia.  Pa. 
"Cochrane." 

International  Oxygen  Co..  796  Frellnghuy- 
sen  Ave..  Newark,  N.  J.    "I.  O.  C.  Sys- 


treal.  Que..  Can. 
Oil  Well    Supply    Co..    313-215  Water   St., 
Pittsburgh,  Pa.     "Ollwell." 


Republic  Flow  Meters  Co.,  2240  Dlveraey 
Blvd.,  Chicago,  111.      -Republic." 

Sloan.  Inc.,  A.  H.,  Moftet  Bldg.,  Detroit, 
Mich. 

Union   Water  Meter  Co.,   33  Herman   St., 


METERS,  BATTERY  AND  POCKET^ 

■e   Ammeters,    battery   and   pocket;    Volt- 
eters,  battery  and  pocket. 


For  further  details  s 


"ustalned  amoi .. 
Is  delivered  to  the  receiving  circuit.  They 
are  divided  Into  two  classes.  Instantaneous 
ccordlng   and    Indicating,    and    time-lagged 
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m«nd   Is 

Indicated 

only    If    It 

extends 

ove 

a   pre- 

mined  Interval  of  tlm  . 
minutes.     No  record  of  the  time  o 
rence    of   the    demand    Is    made.      ' 

two   general    classes   of   these   In 


tlonal  to  the  load,  : 
In  the  (Inst  class  c 
control    spring   wh: 


e  of  n 


opposes  the  deflec- 
■  ion,  vt  nen  ji  jieti  vy  load  la  applied  the 
spring  torque  is  small  snd  the  movement 
Is  rapid.  Aa  the  deflection  Increases  the 
counter  torque  of  the  spring  Increases  with 
a  consequent  diminution  in  the  sneed  of 
the  movable  element.  Another  meter  of 
this  class  consists  of  a  U-shaped  tube  with 
a  bulb  at  each  end,  the  bend  beine  titled 
with  suloh'.irlc  acid.  Ono  of  the  bulbs  Is 
sun-minded  bv  a  n>»letor  through  which  the 
current  passes.  The  heatlnc  due  to  the 
-     -        "    '     that  bulb,  fore- 


.•  the 


r-i.i      1 


Inio    fbe   other 
tube  which  Is  ' 


lnoies 


aa  'he  Wright  demand 
In   the   second   subclass. 

the    speed    la    proportional 

element  combined  with  a  i 


ind.   but   Its  Inrtl 


n  la  the  same   for  all  loads 
w  of  kw.hr    confirmed  within 


fo-.i  /t  W'-tor  «»«..  Hamilton.  Ont..  Can 
■■Wnatina-hoine." 
!>•>->  heri-'n      1-     HnoVnsr-     Weter     Co.. 
Ltd..    •«    re.ii.--,.    St..    Tnron»o,    Ont.. 

J5STP1HLTWF-  »NRTTR  CO     THE,  I.cmcke 

GENERAL  ELECTRIC  CO..  Sehenec 
tarlv.  N.  T.  I8ee  display  adv.  pages 
120S-1!'3.)      "Wright." 

IJncoln  Meter  Co.  Lid.,  241  College  St.. 
Toronto.   Ont..  Can. 

M1NERALLAC  ELECTRIC  CO..  1045 
Washington  Blvd..  Chlrago.  Til.  "Graph- 
ometer."  "Prlntometer."'  "Maxlmeter.1' 
(See  display  adv.  page  1310.) 


;  1195-1402.) 
METERS,      FEED-WATER.— Keed-water  ' 

meters  are  used  to  Indicate  the  flow  of 
water  to  the  boilers  In  a  power  plant  and 
register  the  total  amount  used.  The  me- 
ters am  generally  of  the  "flow  meter"  type 
In  which  a  differential  pressure  is  pro- 
duced by  an  orifice  placed  In  the  supply 
line,  the  variation  In  pressure  being  pro- 
portional to  the  rate  of  flow.  By  properly 
locating  the  preasure  connections  on  both 
the  Inlet  and  outlet  sides  of  the  orifice,  the 
principle  of  a  " .....     .... 


e  form  of  n 


r  then 


e  ap- 


plied   to    the    Interior    and    _ 

liquid-sealed  bell,  which  responds  by  mov- 
ing as  a  frlctlonless  piston.  This  motion 
la  transmitted  to  an  inking  arm  which 
moves  over  a  rotating  dial  anil  thus  a  re- 
manent record  of  the  flow  Is  given.  The 
weir  principle  Is  also  used,  especially  In 
connection  with  open  tank  heaters.  The 
operation  of  this  type  Is  described  under 
Meters,  water. 
Manufacturers: 

Alberger  Pump  &  Condenser  Co.,  110  Ce- 
dar    St.,     New    York,     N.    T  .     "Ham- 
Bailey  Meter  Co.,  2015  E.  46th  St.,  Cleve- 
land,  Ohio. 
Defender    Automatic    Regulator    Co.,     St. 

Louis.  Mo.  "Defender." 
GENERAL     ELECTRTC     CO..      Schenec- 
tady.  N.   T.     (See   display   adv.   pages 

Boppes  Mfg.   Co..   The.  Belmont  *  Larch 

Sts..    Springfield.    Ohio. 
H.    S.    B.    W.— Cochrane    Corp..    17th    St. 

ft     Allegheny    Ave..    Philadelphia,     Pa. 

"Cochrane." 
Mason     Regulator     ft     Engineering     Co., 

Ltd..   The.    l.lfi-53   Dagenals   St.,   Mon- 
treal. Que..  Can. 
Precision    Instrument  Co.,   21  Hal  say  St.. 

Newark.  N.  J. 
Union   Water  Meter  Co..   33  Hermon  SL. 

Worcester.  Mass.     "Union." 
Webster  ft  Co..  Warren.  Camdon.  N.   J. 
Worthlngton    Pumn   &    Machinery   Corp., 


Chestnut  Hill,  Philadelphia. 

METERS,      FLOW,      PORTABLE.  — This 

type  of  meter  is  designed  to  meet  the  de- 
mand for  a  portable  Indicating  test  flow 
meter.  It  may  be  used  to  measure  the  flow 
of  steam,  water,  air.  gas.  oil  or  other  fluid 
In  any  diameter  pioe  and  under  any  condi- 
tion of  temperature  and  pressure  usually 
found  In  commercial  practice.  It  Is  also 
useful    as    a    testing   meter   to    check 


nslati 


The 


a  U-tube  with  glas 
filled    for    part    of    their    height    with 
Located   centrally   with   respect 


!   In 


cale 


isnaily  provided  with  a  stront-  wooden  car- 
■vlng    case.      The    method    of    making    nb- 

lervatlons  is  to  take  simultaneous  readings 
>f  the  mercurv  levels  In  the  U-tuhe.  pr.a- 

he  meter  the  corresponding  flow  Is  deter- 
nlned. 

METERS.  OIL.— Oil  meters  are  used  to 
ndlcate  the  flow  and  measure  the  total 
imotmt  of  oil  consumed  bv  an  enelne  or 
"irtier.  They  are  used  In  oI1-bumin<r  pnWn- 
-lants  snd  pcovldn  an  accurate  chc-lr  of 
tie  rate  of  flow  and  consumption  of  anv 
■ne  or  nf  all  burners  or  engines.  In  some 
'orm  'he  oil  passes  first  throue-h  a  strain"* 
i-d  th«n  Into  a  measuring  chamber.  Tn 
>•■   latter    It   oneratea   sn    osoinsMns-   disk. 


■.t-n-inw  oi-  i-cordlng  register. 
Msnuficturera? 
B.fie..  \r.».r  Co..  S01B  E    46th  f 


n™"r   ft    Co..   T»-..    S.    F..   CrMa-hton   4 

r™...    Ives.    Fot  Wi"-n-    T»d 
TtnlMer's  Tron  Foiin-'.-v.  Providence.  R.  I. 
GENERAL     ELECTRIC     CO..      Sehenec - 

tndv.    v.   y.     (See  display   adv.    pages 

12na-im.) 
H.    S.   B.   W.— Cochrane   Corp.,   lTth   8L 

ft     Allegheny    Ave.,     Philadelphia.     Pa. 

"Cochrane."  . 
Sloan.  Inc.,  A.    H.,  Moffat  Bldg.,  Detroit, 

Mich. 
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TER3,     STEAM      FLOW.— Steam-flow 


power  plants  I. 


in  which  &  disk  or  cup  partially  closes  an 
opening  through  which  the  steam  Is  paus- 
ing. The  disk  or  cup  is  ho  shaped  that  as 
the  demand  for  steam  increases  the  In- 
crease  in   pressure   drop  past  the  disk  or 


J    from   Its    i 
i  lor  - 


_ ;    drop    Is    reduced 

and  the  disk  or  cup  is  again  In  equilibrium. 
This  movement  Is  transmitted  to  an  Indi- 
cating and  recording  device  which  shows 
the  pounds  of  steam  flowing  per  hour.  The 
velocity  meters  are  of  the  Venturl,  Pilot 
and  orifice  types  and  consist  of  a  device 
which  will  accurately  measure  the  differ- 
ence between  two  high  initial  pressures. 
The  simplest  forms  of  Indicating  devices 
consist  of  glass  U-tubes  contsJnlng  water 
or  mercury.  Other  instruments  which  give 
a  permanent  record  have  various  differen- 
tial gagep  installed  to  measure 
sure  difference  on  both  sides  of 
One  type  has  a*  liquid-sealed  bell  .  ... 
pressure  applied  to  the  Interior  and  the 
other  to  the  exterior.  The  bell  has  a  fric- 
tion less  piston  motion  corresponding  to  the 
difference  In  pressures  and  by  properly 
shaping  the  hell  Its  motion  Is  made  di- 
rectly proportional  to  the  rate  of  flow. 

Steam -flow  meters  are  used  to  Indicate 
and  record  the  production  of  steam  by 
separate  boiler  units,  the  steam  consump- 
tion of  turbine,  and  other  steam -consuming 
appliances,  and  Its  distribution  to  separate 
departments  or  units  in  an  Industrial  plant. 


Ualculagraph      Co.,      Hudson      Terminal 
.fiulg..  „ingw     York,     N.     Y.       "Calcula- 

NaUona'l  Mfg.   &   Printing  Co.,   Olney.  III. 

METERS,  WATER.— Water  meters  are 
extensively  used  in  electric  power  plants 
and    In     Industrial     plants     wnere    electric 

used  to  measure  and  record  the  total  plant 
supply.  In  others  tne  total  supply  exclusive 
-'"  "  '■  -  -'■ insert,  and  occasionally 


Wat 


ft   of   r 


lers  to  measure  the  consumption  of   

wheels  and  turbines.  They  are  also  used 
In  steam  plants  to  measure  the  cold  boiler 
feed  water,  and  the  water  used  for  general 

Silant  service  or  special  purposes-  ,_  •' — 
iidustrles  they  are  used  In 

various     processes     and     ~" 


.    ....     The   rot 
I  types,   the  ''flow 


the    pipe   line 


!  of  the  orlBce  which  Is  propor- 
i  the  rate  of  How.  By  suitably  lo- 
measure   this   pressure   the 


i  orifice. 


Thes. 

kinds  of  heaters  and  air  conditioners,  etc., 
and    to    measure    the    steam    taken    from 
bleeder  turbines. 
Manufacturers! 
American  District  Steam   Co..   N.   Tona- 

wanda,   N.   T.      "Adsco." 
Bailey  Meter  Co.,  2015  E.  46th  St.,  Cleve- 
land, Ohio. 
Canadian  General   Electric   Co.,   Ltd..    212 

King  St.,  W.,  Toronto,  Ont.,  Coil. 
GENERAL      ELECTRIC     CO..      Schenec- 
tady, N.  T.   (See  adv.  pages  1203-1223.) 
H.    8.    B.    W.-Cochrane    Corp..    ITth    at 
'  &     Allegheny    Ave..    Philadelphia,     Pa. 

"Cochrane." 
Mason     Regulator    &    Engineering    Co., 
Lt.,    The,    US-SI    Dagenals    St.,    Mon- 
treal, Que.,  Can. 
Republic  Flow  Meters  Co.,  2240  Divers ey 

Blvd.,  Chicago,  III.  "Republic." 
METERS,  TELEPHONE,  CALL-COUNT- 
ING.—Telephone  call-counting  meters  are 
instruments  used  to  count  and  record  the 
number  of  calls  made  by  any  subscriber 
and  also  to  count  the  calls  handled  by  any 
or  all  operators  in  a  study  of  traffic  con- 
ditions. They  are  sometimes  made  remov- 
able to  fit  Into  a  receptacle  that  Is  perma- 
nently located  on  the  switchboard,  and  are 
only  inserted  at  such  periods  as  It  Is  de- 
cided to  make  a  count  of  the  calls.  The 
meter  Is  operated  by  the  operator  by 
pressing  a  small  handle  for  each  completed 
originating  call.  Other  forms  of  meters 
are  also    used,   one   being  a  muter  that    Is 

E laced  on  the  subscriber's  telephone  and 
i  operated  by  the  subscriber  after  the 
called  number  Is  obtained.  The  operator 
listens  to  see  whether  the  subscriber  reg- 
isters the  call  when  asked  to  do  so.  The 
number  of  calls  show  up  on  several  small 
wheels  having  the  numbers  placed  on  the 

Manufacturers; 

Gray    Telephone    Pay    Station    Co.,    15-30 
Arbor  St.,  Hartford.  Conn. 

Stromberg-Carlson    Telephone    Mfg.    Co.. 
10B0  University   Ave.,   Rochester.    N.  T. 

Veedar  Mfg.  Co.,  Sargeant  A  Garden  Sts., 
Hartford.  Conn. 

METERS,  TELEPHONE,  LONG-DIS- 
TANCE CA-LL- MEASURING.— These  me- 
ters are  used  to  measure  the  length  of  toll 
or  long-distance  calls.  They  supplant  the 
former  method  of  using  an  ordinary  clock 
for  this  purpose.  They  are  devices 
taining  a  clock  and  ore  mounted  flush 
the  top  surface  of  the  keyboard.  The  ume 
of  starting  a  conversation  and  the  time  of 
finishing  are  very  accurately  timed  and 
recorded  with  but  little  effort  on  the  part 
Of  the  operator.  These  meters  are  gener- 
ally placed  between  two  operator's  posi- 
tion* on  the  toll  board  so  that  only  one 
meter  is  needed  for  the  two  operators. 


i  Venturl   type  i 


sides  of  the 


shaped    that   its    motion    Is 


.   the  rate   of   I 


directly    proportion 
The  motion  of  the  Del 
Inking  lever  which  r< 
paper  disk. 

The  weir  meters  arL  ._._ 
a  wider  range  of  flow  than  the  flow  mi 
and  they  are  widely  used  to  Indicate,  re- 
cord and  Integrate  the  flow  of  water  at  or 
near  atmospheric  pressure.  A  meter  tunk 
Is  required,  in  which  all  of  the  water 
passes  through  a  V-notch  weir.  Different 
methods  are  used  to  measure  the  water, 
one  of  which  has  a  small  weighing  vessel, 
suspended   by  a   spring   back   of   the   weir 


:on tains  }ust 


v  the  spring  In  e 


unit  of  height  - 

ratio  to  the  rate  —  ..-         -    - 

corder  are  attached  to  this  device.  An- 
other form  has  two  differently  shaped  dis- 
placing vessels  on  a  lever  arm,  which  move 
as  the  height  of  water  Increases,  so  as  to 
always  maintain  equal  buoyant  forces  on 
the  two  members  This  motion  of  the  lever 
arm  Is  transmitted  to  the  recording  device 
Manufacturers: 

Bailey  Meter  Co.,  2015  E.  4fcth  St..  Cleve- 
land, Ohio. 
Builder's  Iron  Foundry,  Providence.   R.  I 
Canadian   General   Electric  Co.,   Ltd.,   215 

King  St.,  W.,  Toronto,  Ont.,  Can. 
GENERAL     ELECTRIC      CO.,      Schenec- 
tady, N.  T.  (See  adv.  pages  1203-1223.) 
H.    S.    B.    W.-Cochrane    Corp.,    17th    St 
A    Allegheny     Ave.,     Philadelphia,     Pa 
"Cochrane." 
Mason     Regulator     A     Engineering     Co, 
Ltd.,    The,    136-53    Dagenals    St..    Mon- 
treal, Que..  Can. 
Republic  Flow  Meters  Co.,   2240  Diverse! 

Blvd.,  Chicago,  111,     "Republic.-' 
Tyler  Underground  Heating  System,  856- 
867    Progress   St.,    Pittsburgh,    Pa.    (hot 
water).     "Tyler's." 
Union  Water  Meter   Co.,    13  Hermon  St., 

Worcester,    Mass.    "King."       "Nllo." 
WESTIrfGHOUBE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages    1395-1402.) 
Worthlngton    Pump    &    Machinery   Corp.. 
115  Broadway.   New  York,   N.   Y. 

t-hour 


Ing  the  total  energy  suppliei 
_  jrln  a  definite  period,  such  a 
a  month.  According  to  operating  princl 
pies  watt-hour  meters  may  be  divided  lntc 
three  classes:  elect  rod  ynamometer,  mer 
cury   flotation,    and   Induction   types. 

Since   the  electrodynamometer  watt-hou 


.  .  reled  bearings  So  that 
t  can  rotate  freely.  Connection  to  the  ro- 
atable  col]  Is  mads  through  a.  commutator 
if  silver  by  means  of  two  wire  brushes. 
ihe  rotatabie  colls  are  made  of  small  wire 
jf  many  turns  and  In  service  are  con- 
nected directly  across  the  line;  the  current; 
through  these  colls  is  thus  proportional  to 
e.m.f.  of  the  circuit.  The  fixed  coils 
made  of  comparatively  few  turns  of 
heavy    wire    and    are    connected    in    series 


rent  through  these  colls 
rent.  As  the  actuating  t 
t tonal  to  the  product  of  th 


i   load   cur- 


i  currents  in  the 
uble  colls  and  fixed  colls.  It  Is  propor- 
tional to  the  product  of  the  load  e.m.f.  and 
current,  and  hence  to  the  power.  The  speed 
of  rotation  la  proportional  to  the  torque 
and  hence  the  number  of  rotations  of  the 
disk  In  any  Interval  of  time  Is  proportional 
to  the  product  of  the  power  and  time,  or 
the  energy  (watt-hours)  that  has  passed. 

On    the    abaft    of    the    rotatabie    coil    Is 
mounted  a  disk  of  aluminum  which  rotates 
the  poles  of  two  magnets.     As  the 


has  passed.  Through  a  system  of  gears, 
known  as  the  register,  the  number  of  rota- 
tions are  Indicated  on  a  dial,  which,  how- 
ever,     is     calibrated     in      watt-hours     or 


Irculta  and  for  all  standard  voltages. 
Mercury  Motor  Meter.  The  physical  prln- 
Iple  of  operatlor   ""  ""     ~         ~     '~ 


i  that   of  the 


......     .    .__    _..n.f.   of 

movable  element  of  the 
„  a  solid  copper  disk  float- 
ing on  mercury.  The  voltage  element  con- 
sists of  a  cotl  with  an  Iron  core  spanning 
the  disk  at  right  angles  to  Its  plane.  The 
magnetic  flux  due  to  the  voltage-coll  cur- 
rent penetrates  the  disk  at  two  points 
diametrically  opposite.  The  load  current 
flows  from  one  terminal  across  the  mer- 
cury and  disk  to  a  diametrically  opposite 
terminal.  The  reaction  between  this  cur- 
rent and  the  magnetic  flux  due  to  the 
voltage-coll  current  produces  a  torque  on 
the  disk  which  Is  proportional  to  the  power. 
The  speed  of  the  disk  Is  retarded  In  ex- 
actly the  same  way  as  In  the  electro- 
dynamometer  type. 

Induction  Watt-Hour  Meter.  The  induc- 
tion meter,  like  all  watt-hour  meters,  con- 
sists of  two  elements  which  carry  currents 
proportional  to  the  load  or  circuit  voltage 
•     J    •    —npectively.     The  interactic- 


]   these 
a  disk 


fixed  In  position  and  have  iron  cores.  They 
are  so  located  that  the  alternating  cur- 
rents flowing  in  them  produce  a  shifting 
magnetic  Held  which  cuts  the  disk,  induc- 
ing eddy  currents  therein.  The  resulting 
reaction  produces  a  torque  on  the  disk 
which  is  proportional  to  the  power.  The 
speed  of  the  disk  Is  retarded  by  two  per- 
manent magnets  exactly  as  In  the  electro- 
dvnamometer  type.  Induction  type  meters 
are  rugged,  and  light.  Unless  specially  pro- 
vided   with    compensating    colls.    Induction 


The  t 


i    d-c.    circuits    it 
3ury  flotation 


.  'ults  only  and  the  induc- 
tion type  can  be  used  only  on  a-c.  circuits. 

Commercially,  watt- hour  meters  are 
known  by  the  kind  of  circuits  for  which 
they  are  Intended.  The  trade  names  are 
switchboard  meter,  house  and  general  serv- 
ice meter,  totalizing  meter,  single- phase 
and  polyphase  meters,  prepayment  meter, 
and  rotating  standard  or  test  meter. 

Electrodynamometer  or  Commutator  Me- 
ter.     Like    the    electrodynamometer,    this 


,'terlng  energy  on  high-voltage 
nd  large-current  circuits,  voltage  and  cur- 

illvered  over  "a*  the  polntB  of  contact. 
-  brushes  have  less  friction  than  flat 
The  pressure  of  the  brushes  on  _the 


.    .     nsformern 

Brushes  for  wall 

made    of    phosphor-br< 

sllv--1     "     "        --     "-- 

Roi 


.  -blng  over  a  fiber  bushing  on  the  shaft. 
The  tube  Is  then  sawed  into  the  proper 
number  of  segments  which  ere  held  In 
place  by  fiber  rings.  One  make  of  meter 
ha"  s  commutator  made  of  gold. 

Bearings.  The  upper  bearing  of  prac- 
tically all  watt-hour  meters  Is  a  steel  pol- 
ished pin  in  a  recess.  In  one  form  the  pin 
Is  a  part  of  the  shaft  and  protect*  upward 
tnin  the  recess,  which  is  drilled  into  a 
bushing  fastened  in  the  frame.  In  the 
other  form  the  pin  Is  a  part  of  a  removable 
screw  and  projects  downward  Into  a  bush- 
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int;  In  the  top  or  Che  shaft.  OH -soaked 
billiard  cloth  or  felt  keeps  the  bearing 
lubricated. 

With  the  exception  of  the  mercury  motor 
meter,    the   lower   bearing  of  all   watt-hour 

hall  bearing  resting  on  a  Jewel.  Sapphire 
and   diamond   Jewels   are    used    exclusively. 

tice    to    oil    the    lower   bearings    at    regular 
intervals  with  a  high  grade  of  watch  oil. 
Ths_  Registering    Mechanism    or    Register 


is  that  i 


of  the 


and   dials.      There   are 

i.-vdometer.  In  the  i 
are  marked  on  clrcu 
the    bands    attached    1 


the  dial  and 
>rm  the  figures 
als    over    which 

>e  motion  being 


hands  move  contli 

In  the  ratio  of  tei . 

In  the  cyclometer  form  of  register.  _._. 
figures  are  stamped  on  the  rim  of  the  reg- 
,_g  gears,  wr'-1-  -  —  ■•  ■" 

ms  of  cyclometer 


aln  is  being  shifted. 

two  permanent 


mounted  with  their  poles  on  apposite  sides 
of  the  disk  and  as  It  rotates  eddy  currents 
are  Induced,  producing  a  counter  torque. 

The  long  time  accuracy  of  registration 
of  watt- hour  meters  Is  Intimately  con- 
nected with  the  permanence  of  the  pole 
strength  of  these  mag-nets,  as  a  change  of 
1%  in  the  field  strength  will  affect  the  ac- 
curacy by  2%.  The  best  magnets  are 
made  of  a  high  grade  of  tungsten  steel. 
Short -clrcu  Its  In  the  current  coils  of  d-c. 
meters  Fire  liable  lo  alter  the  pole  strength, 
hence  It  is  good  practice  to  mount  them  as 
far  from  the  current  colls  as  the  design 
wilt  permit. 

Lagging  of  Watt-Hour  Meters.  By  this 
term  is  meant  the  adjusting  of  the  voltage- 
coil  circuit  so  that  the  voltage-coll  flux 
shall  lag  exactly  one-quarter  of  a  period 
behind  the  current-cofl  flux  on  circuits  of 
unity  power- factor.  This  Is  a  neressar* 
condition  tor  correct  registration  on  cir- 
cuits of  power-factor  other  than  unity. 

In  the  electro-dynamometer  type  of  watt- 
hour  meter  this  la  accomplished  by  shunt- 
ing some  of  the  series  current  through  a 
nonlnductlve  resistance.  Induction  type 
watt-hour  meters  are  lagged  by  surround- 
ing the  voltage-col!  core  by  a  short-cir- 
cuited coll  of  a  few  turns  of  high-resist- 
ance wire.  The  resistance  of  the  coil  is 
adjusted  until  the  time-phase  displacement 
of     the     two     fluxes     is    one-quarter    of    a 


may  be  varied  bv  changlnc  the  ptissl tiun  of 
this  coll  with  reference  to  the  armature  or 
by  varying  the  number  of  active  turns. 

Induction  type  watt-hour  meters  are 
compensated  on  light  load  by  some  form 
of  device  actuated  by  the  voltage  coll 
which  produces  a  shifting  magnetic  field. 
The  simplest  form  of  this  device,  and  the 
one  moat  commonly  used  Is  a  short-cir- 
cuited coll  of  one  turn  ad.lustably  mounted 
under  the  voltnge-coll  core.  As  the  flux 
varies    through    this    coll.    it    generates    a 


unbalances  the  main 
the  same  effect  as  : 
position  of  the  coll 
changed  to  vary  the 


hiftlng   Held.    "The 


!    the    voltage    ha: 


normal,    will 


seed   of 

■   effect    of   the 

i  On  some  makes  the  mag- 
1  nearer  to  or  farther  from 
e  disk.  When  the  magnets 
ward   nearer   the   edge,   the 


Per  Cent  Registration.  By  this  term  is 
iant  the  ratio  of  the  energy  registered 
that  actually  passed  through  the  meter, 
pressed   in  per  cent.      This   Is  also  called 

Meter  Constants.  The  energy  that  passes 
rough  a  watt-houi  meter  merely  rotates 
e  movable  element  and  by  means  of  the 


dial.  Since  the  number  of  rotations  Is  pro 
portlonal  to  the  energy  that  has  passer 
the  dial  Is  graduated  in  watt-hours  Instea 
of    rotations.      The    numerical    relation    be 


Register     i 

htch    the    r 


...,    __jdlng  must   l 

plied  to  obtain  the  registration.  I 
principally  on  hleh-capaclty  mete 
marked   on    the   dial,    I 


dial    

Gear  Ratio  is  the  number 
the   disk    for  one    rotatlpn   of  the    first  dial 

Watt- Hour  Constant  Is  the  number  of 
watt-hours  that  must  pas'!  through  the  me- 
ter to  produce  one  rotation  of  the  disk.  It 
tins  a  definite  value  for  each  type  arid  ca- 
"*.v   of   meter,    and    has    different    values 


r  differ. 


■    In 


Test     Constant.    '  This     constant    Is    as- 
signed by  the  manufacturer  for  converting 


t-hotir 


inkinif 


METERS,  WATT. HOUR.  HOUSE  AND 
GENERAL  SERVICE,  D-C— These  meters 
arc  for  low  voltages  and  usually  of  low 
(5    to    10    ampere)     current    capacity    for 

dence  lighting  circuits,  small  slores  or 
other  low  power  installations.  They  are 
lade  for  two-wire  and  three-wire  circuits 


for 
Meter 


rvli-e. 


for 


i  service  are  either  of  the 


. r  service.      However.    ... 

torne  office  buildings  In  these  sections  eep- 
irnte  meters  of  this  type  axe  used  for  each 

Manufacturers: 

Canadian   General   Electric  Co..   Ltd..   212 

King  St.,   W..  Toronto.  Ont..  Can. 
Canadian    Wcstinghouse    Co.,    Ltd..    San- 

......    „    ........  ....      "-nl|iuin.  Ont..  Can. 

nam     Meter     C 

DUNCAN  ELECTRIC' MFG.  CO.,  Tsft 
ette,  Ind.     Duncan  Model  E  D-C.  Watt- 
Hour   Meter   has   b=en   on   the   market 


Model    E    D-C.    Watt-Hour   Meter 

ly  used  In  the  central  stations  and  Iso- 
lated plants  of  the  United  States,  as 
well  as   many   foreign   countries.     For 


further   Information   write   |or   catalog 

of   complete    line.— Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  The  C-6  watt-hour  meter 
is  of  the  commutating  type,  operating 
on  the  dynamometer  principle.  It  la 
particularly  strong  and  accurate,  pos- 
sessing a  high  torque  In  addition  to 
many  other  excellent  features,  the  re- 
sult of  many  years'  experience  In  meter 
manufacture.  It  is  built  self-contained 
In  ratings  up  to  600  amp.  2-wire  or  300 
simp.  3-wire.  (Hulletlti  4T21A.)  See 
adv.    pages    120S  -1223.— Adv. 

Roller-Smith   Co..    233   B'way.    New  York. 

SANGAMO  ELECTRIC  CO.,  Springfield. 
111.  Manufacturer  of  the  well  known 
type  D-8,  d-c,  service  and  switchboard 
2  and  3-wlre  watt-hour  meters.  These 
meters  are  built  on  the  mercury -motor 
principle  and  have  Inherent  advantages 
resulting  from  the  flotation  of  the  mov- 
ing   system    In    mercury,    that    cannot 


Sangamo   Watt-Hour   Mater,   Type    D-S 

possibly  be  equaled   by  any  other  type 
of    direct- current    meter.      D-5    meters 
are  built  in  all  capacities  from  10  amps, 
up.    capacities    above    10    amps,     being 
'Shunted,  resulting  In  great  convenience 
and   flexibility  in  installation  and  enor- 
mous   simplification    In     care,    mainte- 
nance and  testing. — Adv. 
WKSTINCHOIISE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.  pages  13'J5-H02.) 
METERS,    WATT-HOUR,    HOUSE    AND 
1ENERAL    SERVICE,    SINGLE-PHASE^ 
Phase    are    induction    meters    designed    for 
ipeiation    on    single-phase    circuits.      They 
ire    made    for    either    two-wire    or    three - 
vire  circuits.     The  two-wire  meter  Is  the 
Host    common    as    It    Is    the    simplest    and 
then     two    are    properly    connected    to    a 
hree-wlro     circuit     the    algebraic    sum    of 
heir       registrations      gives       the       correct 
.mount      cf      enerev      supplied      to      both 
whether   balanced    or 


an  red. 

:    three-wire    slngle-phas 


The  first  method  of  com 


single -phase  meter  with  voltage  coll  con- 
nected between  outside  wires  registers  cor- 
rectly only  on  balanced  circuits.  When 
the  voltage  colt  is  connected  between  one 
outside  wire  and  neutral.  It  registers  cor- 
rectly only  when  the  circuits  are  balanced 
and  the  power-factor  is  unity,  a  condition 
seldom  met  in  practice.  Two  two-wire  me- 
ters are  preferable  for  unbalanced  three- 
Meters  of  this  type  are  very  widely  used 
for  residential  service,  most  of  which  Is 
low-voltage  two  and  three-wire  distribu- 
tion. They  are  or  very  rugged  construc- 
tion nnd  are  less  expensive  than  d-c.  me- 
ters of  the  same  rating. 
Manufacturers: 
Canadian   General    Electric  Co.,   Ltd..    212 

King  St..  W„  Toronto,  Ont.,  Can. 
Canadian  Westinghouse  Co..  Ltd..  San- 
ford  &  Myler  Sta..  Hamilton.  Ont.,  Can. 
Chamberlain  A  Hookharn  Meter  Co., 
Ltd  .  ?43  College  St..  Toronto.  Ont.. 
DI'NCAN  ELECTRIC  MFG  CO.  Lafay- 
ette. Ind.  Duncan  Model  M2  A-C. 
Watt-Hour  Meter  Is  especially  de- 
day  requirement  In  central  station  ser- 
vice. Its  potential  loss  Is  slightly  less 
than  one  watt:  torque.  40  mllllmeter- 
grams;  Weight  of  moving  element.  10 
grama:  ratio  of  torque  to  weight,  *  to  1 
—this  being  higher  than  la  obtainable  by 
any  other  meter  In  use— and  which  Is 
responsible  for  the  extreme  and  con- 
tinued accuracy  of  this  Instrument:  and 
It  maintains  Its  accuracy  throughout 
Such  changes  in  frequency,  power  fac- 
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METERS 


■l^n    in    ovary    ujii    flci-*i«:.       ri 

o 

I    M2   A-C.    Watt-Hour    Meter 


further   Information   write   f 
of  complete  line. — Adv. 
GENERAL     ELECTRIC     CO.. 
tady.  N.  T.  Type  I-M  mitert 
after  much  experimentation 

high  inltis'         '  •=■-■■- 


Schenee- 
developed 


pearance  ana  which 
wide  range  of  capa< 

volts,  two-wire;  i: 
and  220  volta.  thr 
46201A.)      See    adv. 


page  a    1203-1223.- 


Roller-Smith     Co..     233     Broadway, 
York.    N.    T.      "Columbia." 

SANGAMO  ELECTRIC  CO..  Springfield. 
III.  While  the  principle  of  operation 
of  Sangamo  Type  H  a-c.  watt-hour 
meters  Ta  not  essentially  different  from 
other  Induction  type  metera,  the  type  H 
meter  embodies  many  refinements  In 
construction  that  have  Increased  both 
the  initial  and  sustained  at"      ""         "' 


G.     10, 


used',  which  permits  testing  meters  up 

to  160-amp.  capacity.  (Bulletin  46291  A.) 
Also  type  CB-5  Thomson  d-e.  portable 
test  meter h.  described  in  Bulletin  48390. 
See    adv.    pages.  1201-1223.— Adv. 

Jewell  Electrical  Instrument  Co.,  1660 
Walnut   St.,   Chicago,    111.    "Jewell. 

Queen -Gray      Co.,      64-70      Johnson 
German  town.    Philadelphia.   Fa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO..  4  Norfolk  St..   Cambridge,   Mass. 

Roller-Smith  Co.,   233  B  way,  New  York. 

WKSTlNGHOL'SE  ULKCTRIC  ft  Mfrti. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play   adv.    pagea    1386-1402.) 

Weston  Electrical  Instrument  Co.,  Wa- 
verly    Park.    Newark,    N.   J. 

METERS,  WATT-HOUR,  POWER  SERV- 
ICE,    POLYPHASE.— ".The     ordinary     poly- 

uomciliulion  of  the  two  elements  of  twi 
»inglc-p!iase  meters  in  one  instrument,  i  hf 
two  disks  are  mounted  on  tne  same  shall 
and  each  Is  actuated  by  a  current  In  oni 
wire    and    the    voltage    between    that    wlii 


s  above  u.6.     Since 


j  otherwise  Its  collec- 


U    coin    is    used.      It   la    finding    extended 

e  in  apartment  buildings   whose  tenants 

sqtlenUy   change,  or   lor  a  shifting  popu- 

lion.  as  In  a  summer-resort  district.     By 

...e  use  of  .prepayment  meters  the  monthly 

reading    of    metera    Is    eliminated,    station 

bookkeeping  Is  greatly  simplified  and 

je  Is  secured  — ■—     -•' '-"  '•-   - 

oa   would   be    Uncertain   miu 

Manufacturers: 

Canadian    Westlnghouse    ( 
lord  ft  Myler  Bts„  Haml 

Chamberlain     ft      Hookliai 
Ltd.,     243    College    St..     ioi 

Ferrantl  Meter  ft  Transforme 
26  Noble  St.,  Toronto,  Ont., 

GENERAL  ELECTRIC  CO. 
tady,  N.  Y.  The  standard  ^,v  ■-" 
single  phase  meter  has  been  combined 
with  a  suitable  prepayment  mechanism 
to  form  the  Type  IP- 6  prepayment 
meter.  Its  mechanical  features  em- 
body durability  with  simplicity  of 
operation  and  gl' 
curacy  with 


Meter 


_  Inst  fraud  u- 
in,  while  the  best  ma- 
throughout.     Furnished 


i    Indication    th 


greatly  facilitated  the  i 
ment  and  decreased  th' 
and   repairs.     From   th< 

permanence 


Type  H 
-k  of  ad Just- 
cost  of  labor 
rtandpoint  of 
,d    durability, 


denced  by  the  many  satisfied  users 
throughout  the  world.  Literature  sent 
on  application  .-—Adv. 
WESTINGHOUSE  ELECTRIC  &  MFG- 
CO„  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1396-1402.) 
METERS,  WATT-HOUR.  PORTABLE 
OR  "ROTATING  STANDARD."— These 
meters  are  essentially  the  same  as  service 
meters  eicept  as  to  register,  connections. 
case  and  refinement  In  construe 
ordinary  register  Is  omitted  ai 
pointer,  attached  directly  to  the  — .  -  - 
of  the  staff,  moves  over  a  dial  divided 
Into  100  equal  parts.  It  la  thus  possible 
to  read  to  1/100  of  a  rotation.  Two  other 
dials  are  provided  which  register  the  total 
number  of  rotations.  The  w 
currents  for  which  the 
■Igned  necessitates  a  i 
current  coils  and  their  connections.  Thi 
Is  accomplished  by  making  the  curren 
colls  In  sections  and  mounting  the  section 
bo  that  they  can  be  connected  In  series  o 
In  parallel.  These  meters  should  be  care 
fully  handled  and  often  checked.  The  d-i 
meters  In  particular  must  be  used  wit 
rare  It  accurate  results  are  to  be  expectec 
When  the  meter  Is  used  It  should  be  place 
with  the  plane  of  the  current  colls  parslu 
to  the  earth's  magnetic  field,  and  at  leas 
I  ft.  from  current-carrying  conductors. 
Portable  ■■-..- 


rcult  of  one  element  at  a 
ne  element  Is  open  the 
e  positive  direction,  it  Is 
t  the  meter  Is  propen, 
bove  is  not  a  safe  check 
i  that  the  power-factor  Is 


Most    Power   serv 


phase   three- wl 


erofore  by  far  the 


isually,  and   foi 
iperes.  JThey 


ibutlng  boards  or  ewltchuoards,  especlall 
i  cases  of  large  consumers  who  have 
-ansformer  vault  and  switching  room  < 
leir  own  The  very  large  consumers  at 
enerally    provided   with   6-ampere   H0-vo 


facture 


Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton.  Ont..  Can 

Chamberlain  &  Hookharn  Meter  to, 
Ltd..     243     College     St..Toronto      Ont.. 

DUNCAN  ELECTRIC  MFG.  CO..  Lafay- 

Ferranti  Meter  ft  Transformer  Mfg-  Co. 
Ltd..  26  Noble  St.,   Toronto,   Ont..   Can 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  principal  character- 
istics of  the  single  phase  Type  UV 
meter  are  embodied  in  the  polyphasi 
meter  Type  D-S.  The  latter  has  beet 
signed    expressly    1 


pages   1203-1223.— Adv. 
WKHTINGHOlTSH     K1.KCTK1C     &■    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.   pages   1 39 5- 1402.) 
METERS,        WATT-HOUR,        SWITCH- 
BOARD   AND    TOTALIZING,    O-C— These 
are   central -station  meters  of  much    larger 
capacity  than  those  installed  in  consumer* 
premises.  They  are  mounted  on  the  switch- 
board   and   register  all   of    the    energy   dis- 
tributed from   the   station.     One  prominent 
make    of    large-current    d-e.    meter    is    an 
■    itrodynar *  — -"  ' *"" 


eclal    _ 
ta   of    i 


eslgn.       The    voltage 


oils  placed 


opposite  3 
The    f- 


i   of   four   circular 
r  the 


Held 
s  lit 


„..,  -_ ad  that  l.._   . 

me  set  flow  In  a  direction  opposite  to  that 
n  the  other  set,  that  Is.  they  are  astatic. 
I'he  drag  magnets  are  also  arranged  astat- 
cally  and  for  further  protection  from  the 
nfluence  of  stray  magnetic  fields  are  en- 
■losed    In    a    laminated,    soft    f 


,    type: 


of   thea 


■  differ 


i   reanufac- 


l.r  l,l(ci.-r 
ar  type, 
ents  fron 


,   ,..c  ,. ,t  colls,  which  In  the 

city  meters  are  circular  and  In 
capacity  meters  are  of  the  bus- 
Tnl  former  is  made  for  cur- 
60  to  1609  amperes  and  the  lat- 
rrents  from  2000  to  10,000  un- 
til are  made  for  two  and  three- 
ts  and  for  voltages  ranging  from 


Another  large-eurret 
een  placed  on  the  mi 
icreHSe  Its  range  in  tl 


phas 


either  balanced  o 


Roller -Sr 


mlts  thai 


srthe"lesa,"~Yhey  have  the  same  limit 
as  the  corresponding  service  meters, 
used  with  current  transformers  care 
be  taken  to  see  that  the  contacts  d 
Introduce  more  than  the  normal  resit 
Into  the  secondary  circuit  and  thus  c 
the  ratio  and  phase  angle. 
Manufacturers: 


ilent  to  instnll 
;  many  special 
npllfy  the  work 

..,,.     d  upkeep.     Fur- 

-contalned   In    ratings   up   to 
690    volts.      (Bulletin    4S253.) 
>ages    1203-1233. — Adv. 
_ Co..     233     Broadway,     New 

SANGAMO    ELECTRIC    CO.,    Springfield. 

WESTINMHOrSE    F.LKCTR1C    ft    MFO. 

CO    Bast  Pittsburgh,  pa,    <See  display 

adv.   pages  1395-1402.5 

METERS,        WATT-HOUR,        SERVICE, 

PREPAYMENT,— This   Is   a  watt-hour   me- 

which    has    been    added    a    device 

,y   the    insertion    of  a   coin    permits 

:lnK    of    the   circuit    and    keeping    It 

intll   the  energy    paid   for   has  beer 

>d    when   It  automatically  opens   It 

ivenlence    they    are    generally    ar-  , 

to  receive  several  coins  at  a  time 

i    circuit    Is   opened    only   when    the 


lively  large  coils  s 


/hlch  may  result  In  var 
Manufacturers: 
Canadian  General  Elec 
Xing  St.,  W.,  Toront. 
Canadian  Weetlr-1— - 
ford  ft  Myler  B 


;onalsts   of  four  compara- 


u.,.  ,.   ........    Hamilton,  Ont.,  Can 

amberlaln  ft  Hookharn  Meter  Co.,  Ltd., 

Z43    Colleee     St..     Toronto,     Ont.,     Cnn. 

DUNCAN  ELECTRIC  MFG.  CO..  Lafay- 

Forrantl   Meier  ft  Transformer  Co..  Ltd., 

26   Noble  St.,   Toronto,  Ont.,  Can. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.    Thomson  static  —-•*"■>■■■ 


entity   encounterea    »■"« 
large  d-c.  circuits.     The 


,.._  .„  minimise  the  ef- 

rria.lnctlc  fields  so  g 


,vlth 


dealing  v. 
materials  used 
in"  construction  are  of  the  finest  qual- 
ity, while  the  same  high  standard  is 
carried  out  in  design,  workmanship 
and  finish.  Furnished  In  various  ca- 
pacities. (Bulletin  46209.)  See  adv. 
pages  1303-1223.— Adv. 

Roller-Smith     Co..     233     Broadway.     New 
York,  N.  Y.    "Columbia."        

SANGAMO   ELECTRIC    CO.,    Springfield. 

WEST)  NGHOI7SE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.  pages  IMS -1402.) 
METERS.        WATT. HOUR.        SWITCH- 
BOARD AND  TOTALIZING,  POLYPHASE. 

Energy   on   polyphase   circuits   may   oe 

mealured  by  two-wire  single-phase  meterr 
In    an    n-wire    system 


i    will    be 


>ogle 
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this    < 


No    . 


:    coil    I 


for  metering  energy  on  three-wire  thre 
phase  circuits,  two  single- phase  meters 
the  equivalent  are  necessary. 

Polyphase  meter*  are  a  combination 
two  single -phase  elements  In  one  Inatn 
ment.  The  colls  are  connected  as  for  tv 
single -phase  instruments.  They  are  Be 
eraTly  made  for  three-wire  circuits.  Mai 
switchboard  Instruments,  however,  are  r 
quired  to  be  used  on  four-wire  three-pha; 
circuits.  The  ordinary  polyphase  met 
cannqt  be  used  as  three  single-phase  m 
ter  elements  would  be  required.  Four-wi:. 
meters  are  therefore  made  for  this  class  of 
service.  Although  these  instruments  ai 
used  for  large  energy  measurements,  thf 
are  only  made  self-contained  in  small  size 
Both  current  and  potential  transforms 
are  generally  used  and  the  meters  at 
made    for    secondary    currents   of   Ave    an 

Manufacturer*: 

Canadian  General  Electric  Co..  Ltd.,  21* 
King  St,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd..  San- 
ford  &  Myler  Sta.,  Hamilton,  Ont..  Can. 

Chamberlain  &  Honkharn  Meter  Co., 
Ltd.,  243  College  St.,  Toronto.  Ont.. 
Can.     "C  &  H." 

DUNCAN  ELECTRIC  MFG.  CO.,  Lafay- 
ette,  Ind. 

Ferrantl  Meter  &  Transformpr  Co..  Ltd.. 
26  Noble  St.,  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  T.  Type  DS-6  (metal  cover) 
and  DS-7  (glass  cover)  meters,  built 
eipressly  for  this  service.  They  are 
accurate,  well  built  and  have  a  neat 
finish  and  embody  many  convenient 
features  to  aid  In  testing,  adjusting  or 
repairing.  (Bulletin  46253.)  See  adv. 
pages  12Q3J22S.— Adv. 

Rollar- Smith  Co.,  2S3  Broadway,  New 
York,    N.   T. 

SANGAMO   ELECTRIC    CO..    Springfield. 

WESTINGHOUSE    ELECTRIC    & 
CO.,  East  PIttab 
adv.  pages  1395- 
METERS,    WATT-HOUR,    SWITCH. 
BOARD      AND      TOTALIZING,      SINGLE- 
PHASE.— The  switchboard  totalizing  watt- 
hour   meters   for   single-phase   central    sta- 
tions  do    not   differ  essentially    from   other 
single-phase     watt-hour    meters.-      Their 
range    is    increased    by    the    use   of  voltage 
and  current  transformers  and  the  employ- 
ment of  a  dial  constant  by  means  of  which 
the   registration   is   multiplied   to   give   the 
correct  amount  of  energy.  In  such  cas^s  >a 
I  -ampere    meter    is    generally    used.      They 
are  not   very   widely   used  as   most  single- 
phase   loads  are   fairly  small. 
Manufacturers: 
Canadian  General   Electric   Co.,   Ltd.,   212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Canadian   Westing  ho  use   Co..   Ltd.,    Ban- 
ford  &  Myler  Sts..  Hamilton,  Ont.,  Can. 
Chamberlnln  &  Hookharn  Meter  Co.,  Ltd  , 
MI     College     St..     Toronto.     Ont..     Can. 
DUNCAN  ELECTRIC  MFG.  CO.,  Lafay- 
ette, Ind. 
Ferrantl  Meter  &  Transformer  Co..  Ltd., 

26  Noble  St.,  Toronto,  Ont..  Can. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  IS-4  meters  with 
metal  covers  which  have  the  essentia" 
features  of  the  Type  1-14.  a  Ingle- phase, 
watt-hour  meters  for  house  service,  but 
made  for  switchboard  mounting.  The 
Type  1S-B  meters  with  glass  covers 
are  made  for  similar  service  and  differ 
from  the  type  IS-4  only  In  housing  and 
finish.  (Bulletin  4S201A.)  See  adv. 
pages  1203-1223.— Adv. 
Roller-Smith     Co.,     223     Broadway,     New 

York,  N.  Y. 
SANGAMO   ELECTRIC    CO.,    Springfield, 
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METRIC        APPLIANCE        CORP.  —  299 

Broadway,  New  York.  N.  Y.  Manufacturer 
of  pocket  ammeters  and  batterv  icsttr* 
Business  established  1919.  President.  Al- 
bert W.  Franklin:  vice-president.  David 
Kassel;    secretary  and  treasurer,  Morris  B. 


METROPOLITAN.— Trails  name  for  ca- 
ble clips  manufactured  by  the  Cameron 
Appliance    Co.,    4S    Waters    Ave.,    Everett, 

METROPOLITAN.— Trade  name  for  in- 
jectors manufactured  by  the  Hayden  & 
uerli.v  Mfg.  Co,  119  W.  4Uth  St.,  New- 
York,  N.  Y. 

METROPOLITAN,— Trade  name  for  fuse 
plugs  maiiutactured  by  the  Metropolitan 
IJevlce  Corp.,   1250  Atlantic  Ave.,  Brooklyn, 

METROPOLITAN.  —  Trade  name  for 
slage  footlights  manufactured  by  the  Uni- 
versal Electric  Stage  Lighting  Co.,  140  W. 
60th  St.,  New  York.  nTy. 

METROPOLITAN  DEVICE  CORP^-1250 
Atlantic   Ave.,    Brooklyn,    N.    Y.     Manufac- 

METROPOLITAN  ELECTRIC  MFG.  CO. 
—Long  Island  City,  N.  Y.  Manufacturer 
of  switches,  switchboards,  panels,  panel- 
boards,  receptacles  and  other  wiring  de- 
vices. Business  established  1392.  1  resi- 
dent. Charles  L.  Eldlitz;  vice-president,  P. 
J.  Shelley;  secretary  and  general  manager, 
J.  J.  Wesley;  treasurer,  E.  M.  Flshner; 
sales  manager,  E.  S.  White.  Main  office 
and  factory.  East  Ave.  &  14th  St.,  Long 
Island  City,  N.  Y.  Branch  offices.  Heal 
Estate   Trust   Bldg.,    Philadelphia,    Pa.;    1SU 


Y.     Manufai 

alarm    apparatus    and    systems.      Buslni 

established     1901.       President    and    general 

manager.     S.    B.     Hess;     vice-president,    E. 

Goldberger;     secretary     and     treasurer.     S. 

Goldberger. 

METROPOLITAN  ELECTRICAL  PROD. 
UCTS  CO.— 1250  Atlantic  Ave.,  Brooklyn, 
N.  Y.  Manufacturer  of  power  distribution 
nrd  service  equipment.  President,  Thomas 
E.   Murray,   Jr.:   vice-president,   J.  B.   Mur- 

METROPOLITAN  ENGINEERING  CO. 
OF  CANADA,  LTD.— 90  Sherbourne  St.. 
Toronto,  Ont..  Can.  Manufacturer  of  fuses, 
sheet  metal  stampings,  boxes  and  cabinets 
for  electrical  purposes,  etc.  Business  es- 
tablished 1912.    J.  C.  Noise,  sales  manager. 

MEYBERG  CO.,  LEO  J.— 428  Market  St,, 
San  Francisco.  Cal.  Manufacturer  of  por- 
table electric  lamps  and  radio  sets.  Busi- 
ness   established     1910.      Leo    J.    Meyberg, 

MEYBERG  CO.,  THt,-H33  S.  Grand 
Ave.,  Los  Angeles,  Cal.  Manufacturer  of 
lighting  fixtures,  fixture  fittings,  etc.  Presi- 
dent, Morltz  Meyberg;  vice-president  Eu- 
gene J.  Meyberg;  secretary,  E.  James  Hey- 

M  EYCOLtTE.— Trade    name    for    lighting 

fixtures  manufactured  by  the  Meyberg  Co.. 
133   S.  Grand  Ave.,  Los  Angeles,   Cal. 

MEYER  BROS.— Toronto,  Ont..  Can. 
Manufacturers  of  electric  Ironing,  machines 
Business  established  US4.  Main  office.  99- 
101  Queen  St.,  E.,  Toronto,  Ont.,  Can. 
Branch  office,  (03  St.  James  St.,  Montreal. 
Que.,   Can. 

MEYERCORD  CO.  -133  W.  Washington 
Hlvd.,  Chicago,  111.  Manufacturer  of  decal- 
comanla  transfers.  President.  George  R 
Meyercord;   vice-president.   J.  Cort  Walker; 


Johnf 

MEYROWITZ,  INC.,  E.  B^-520  6th  Ave., 
New  York,  N.  Y.  Manufacturer  of  electro- 
therapeutic  apparatus.  Business  estab- 
lished 1876.  President.  E.  B.  Meyrowitz; 
vice-president.  E.  du  P.  Meyrowitz:  secre- 
tary and  general  manager.  W.  N.  Cook; 
treasurer,  R.  A.  Meyrowitz;  sales  manager. 
H.  G.   Herold. 


featured    by    the   Lunki 
citinad.  Ohio. 

MIBROCO-— Trade  name  for  mica,  vul- 
canized fiber,  packing  and  asbestos  prod- 
bets  manufactured  by  Mlkesell  Bros.  Co., 
1EG   N.  LaSalle  St.,    Chicago,   III. 

M.  I.  C — Trade  name  for  black  Insulat- 
ing varnish  manufactured  by  the  Mica  In- 
sulator Co.,  BS  Church  St.,  New  York,  N.  Y. 

MICA. — Mica  Is  a  refractory  mineral  gen- 
erally recognized  as  in  manv  ways  the  moat 
superior  Insulating  material  known  to  the 
electrical  industry,  its  resistivity  varving 
from  0,5  to  130x10"  ohm-cm.  The  best 
grades    of    mica    are    founil    In    India,    with 

nadian  gTades  next  and  domestic  vnrle- 
~js  last.  The  domestic  grades  are  satis- 
factory for  nearly  all  Insulating  purposes 
except  for  commutators,  the  softer  Cana- 
dian grades  being  required  for  that  service. 


varying  proportions  of  potash,  soda  and 
other  impurities.  It  crystallizes  In  lami- 
nsted  forma  and  may  be  split  Into  very  thin 
sheets.  Mica  hss  a  high  dielectric 
strength,  a  disruptive  strength  of  40,000  to 
100,000  volts  per  mm.,  and  it  is  suitable 
lor  withstanding  high  temperatures. 

MICA  &  MICANITE  SUPPLIES  CORP 

H65  Broadway,  New  York,  N.  Y.  Manu- 
facturer of  mica  and  mica  products.  Presi- 
dent, Morits  Borgl;  vice-president  and  gen- 
eral manager,  William  Snyder;  secretary. 
Nathan  April;   treasurer,  Frank  Hales. 

MICA-ASBEST.— Trade  name  for  sealing 
cement  manufactured  by  the  Dielectric 
Mfg.  Co.,  St  Louis.  Mo. 

MICA-COATED  PAPER.  —  See  Paper, 
mica-coated. 

MICA  CO.  OF  CANADA,  LTD.— 2  Lois 
St..  Hull,  Que.,  Can.  Manufacturer  of 
ground  mica  and  compressed  mica  prod- 
ucts. Business  established  1911.  Presi- 
dent and  managing  director.  E.  G.  Rykerl; 
vice-president.  H.  S.  Ross;  secretarv, 
litasurer,  and  general  manager,  J.  E.  East- 
lake.  Factories.  Hull,  Que..  Can,,  and  St. 
Regis  Falls,  N.  Y. 

MICA,  COMPOSITION,  SHEET,  TUB- 
ING, ETC.-Mlca  products  are  made  with 
various  compositions  and  characteristics, 
depending  upon  the  substances  combined 
with  it  and  the  binder  used.  The  smaller 
the  proportion  of  binder  and  combining 
substance  the  more  nearly  the  character- 
istics of  the  product  approach  those  of 
pure  mica,  given  above  under  Mica.  It  Is 
often  combined  with  paper  and  cloth,  using 


lellac    I 


-  for 


,   Ground  mica  Is  often  mixed 

with  asbestos  and  other  substance*  and 
made  Into  molded  compositions  in  a  variety 
of  shapes,  such  as  tubes,  sheets,  and  other 

Manufacturers: 

American  Mica  Co.,  Newton  Lower  Falls, 
Mass.     '-Mlcac-eaton.'1 

Charland,  L.  W.,  Tllton,  N.  H. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 
Raw  mica  In  all  forms.  Uncut  or  cut 
sheet  mica  of  all  grades  including  do- 
mestic. North  Carolina,  India  or  Amber 
qualities  can  be  furnished  In  assorted 
sizes.  Mlcabond  tubing,  a  composition 
of  built  up  mica  made  to  any  require- 
ments In  round,  square,  oval,  hexagonal 
and  other  special  shaped  sixes,  special 
heat  proof  tubes  for  spark  plugs,  gas 
engines,  etc,  specially  treated  tubes 
and  bushings  for  equipment,  immersed 
In  oil.  For  other  Chicago  Mica  Co. 
products  see  display  advertisement  on 
page  1320. 

Consumers  Rubber  Co.,  The.  1302  On- 
tario St..  Cleveland,  Ohio. 

DOWNEY  CO.,  GILBERT  H.,  7  S.  11th 
St.,  Philadelphia,   Pa. 

Pillion,    Inc.,    S.    O.,    68    Murray   St..    New 


Cincinnati,  Ohio. 

INTERNATIONAL    MICA    CO.,     37th     A 

Brandywlne      Sts.,      Philadelphia,       Pa. 

'TmlCO." 

Johns-Pratt   Co 
Hartford.  Con 

Melrowsky  Bros.,   11   MePherson  PI.,  Jer- 
sey City,  N.  J.    "Royal." 

Mica    &     Mlcnnite     Supplies    Corp.,     1465 
Broadway,   New  York,  N.  Y. 

Mica    Insulator   Co.,    6S   Church    St..    New 
York.   N.  Y.      ■■Mlcanite." 

Mica    Insulator    Co..    Victoria ville.     Que.. 


NEW  ENGLAND  MICA  CO.,  Waltham 
54,  Mass.  "Peerless."  (See  displav 
adv.   page  13?0.) 

New    York    Mica    &    Mfg.    Co.,    Auburn. 


Woostei   .__.. 
Preston   Mica  Co..   Robei 
nock   Block,  Chicago, 


_     Co..     The.     174 

w  York.  N.  Y. 

'   "  Monad- 


Tar  Heei  Mica  Co..  Th-    Plu-itrec.  N.  C. 

WATBRBt'EV      BUTTON      CO..     SJ6      S. 

Main   St.,    Waterhurv,   Conn.      (See  uls- 

plnv  aflv.  page  13?!.) 

-wrrsTiNoliorwr:    Kr.^cmir    &    MFG. 

CO.,  East  Pittsburgh.  Pa.      (See  display 

adv.  pasos  1395-1402.) 

MICA,     COMPRESSED,     CUT,     PLATE, 

RINGS,    SHEET    AND    TUBING.— Mica    in 

the    natural    state   does    not    exist   in    large 

sheets.      To    make   up    the    mica    plats    the 

raw   mica  is   split  Into   fine   layers  and  the 

small    pieces   built   up   by   overlapping   Into 

the    larger    sheets.      The    usual    process    of 
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manufacture  Is  briefly  as  follows:  The 
small  sheets  are  held  together  by  a  binder 
usually  shellac  In  the  grades  used  for  elec- 
trical purposes,  which  Is  applied  to  the 
sheets  that  are  then  compressed  under 
high  pressure  and  temperature  for  from  10 
to  JO  minutes.  They  are  then  suddenly 
cooled  by  water  circulating  through  the 
press.  The  shest  thus  produced  Is  hard 
and  stiff  and  la  milled  and  cut  to  form 
commercial  mica  plate.  The  plate  Is  made 
Into  sheet,  rings,,  or  built  up  In  rolls  for 
tubing.  It  Is  used  for  Insulating  commu- 
tator segments,  rheostats,  electric  heating 
appliances  and  similar  devices  where  its 
nig"  dielectric  strength  and  heat -resisting 
qualities  make  it  very  desirable. 

Manufacturer*; 

American  Mica  Co.,  Newton  Lower  Palls, 
"-™     "Micabeaton." 


Carolina  Mineral  i 


,  Penland,  N.  C. 


Chariand,   E.~W,   Til  ton,  "n.  : 
CHICAGO    MICA    CO.,    11-21    Water    at 
Valparaiso.  Ind.    (See  display  adv.  page 

Clay  Electric  Co.,  8303  N.  12th  St..  Phila- 
delphia, Pa. 

Consumers  Rubber  Co..  The,  1302  On- 
tario St.,  Cleveland,  Ohio. 

DOWNEY  CO..  GILBERT  H.,  7  S.  17th 
St.,  Philadelphia.  Fa. 

Mion,   t;cvs-   °-   88   Murray  St.,   New 

INTERNATIONAL  MICA  CO..  37th  & 
Brandy  wine     Sts.,      Philadelphia,      Pa. 

Johns-Pratt  Co..   Tha.   GEE   Caoltol   Ave., 

Keene   Mica  Products  Co..    Keene    N     H 

Liberty  Mica  Co.,  78  Sudbury  St.  Bos- 
ton. Mass.     "Red  Line." 

MACALLEN  CO.,  THE.  IB  Macallen  St., 
Boston.  Mass. 

Melrowsky  Bros.,  11  Mcpherson  PI..  Jer- 
sey City.  N.  J.     "Royal." 

Mica     &    MIcanite    Supplies     Corp..     14G6 


Mica    Mfg.    Co.,    The.     136    Johnson    St, 

Brooklyn,   N.  Y. 
Mitchell -Rand    Mfa 

New  York,  N.  Y. 
NEW    ENGLAND    MICA    CO..    Waltham 

K4,    Mass.      "Peerless."      (See    display 

adv.  page  1320.) 
Phonograph    Appliance    Co.,    174    Wooster 

St-   New  York,   N.  Y. 
Schoontnuker  Co..  A.  O..JIS  Park  PI..  New 

Tar  Heel  Mica  Co..  The,  P'umtree    N    C 
Walllngford    Bros.    Ltd.,    Perkins     Buck- 
ingham. Que..  Can. 
WESTlNC-HOUsi;    ET.ECTRTC    A    MFG 
CO.,  East  Pittsburgh.  Pa.     (See  display 


adv.  pages  1395 
MICA  FUSES.— _;. 
telegraph,   mica. 

MICA,    GROUND—MIca    is    ground    lni 


various  degrees   of   fineness 
mixtures  with  asbestos  or 

It    Is    molded    in    that   fc-i- 

shapes  for  use  in  electrical  producti 


_    In 


i    oil    am 
mpounds 


ing  processes  where  It  is  ust_  ...   .. ., 

the  same  manner  aa  charcoal  or  bonedust 

Manufacturers: 

Ash  evil  le  Mica  Co.,  Blltmore,  N.  C 

Blake.    Edward,    Newdale,    N.    C. 

Chariand,  E.  W,,  Tllton,  N    H 

CHICAGO  MICA  CO.  11-21  Water  St, 
Valparaiso,  Ind.     (See  display  adv.  Page 

Consumers    Rubber    Co.,    The,    1302    On- 
tario St.,    Cleveland,   6h!o. 
English  Mica  Co.,   Spruce   Pine,   N.  C 
Granite  State  Mica  Co.,  East  Cambridge, 

Harsha-w,  Puller  &  Goodwin  Co.,  Phila- 
delphia, Fa. 

INTERNATIONAL  MICA  CO.,  S7th  & 
Brandywlne     Sts.,     Philadelphia,      Pa. 

Keene  Mica  Products  Co.,   Keene.  N.    H. 
MICA    CO.    OP   CANADA,    LTD..    2    Lois 

St.,  Hull,   Que.,    Can. 
Munsell    &    Co..    Eugene.    68    Church    St 

New  York.  N.  Y.      "Munselfa." 
New  York  Mica  Products  Co.,  68  Murray 

St.  New  York,  N.  Y. 
Preston  Mica  Co.,  Robert  K.,  80*  Monad- 
nock  Block,   Chicago,  III. 
Tar  Heel  Mica  Co.,  The,  Plumtree,  N.  C. 
MICA    INSULATOR    CO.— New  York.    N. 
Y.     Manufacturer    of    Insulating    materials 
President.    Lewis  W,   Kingsley;   vice-pr— 
dent.   Edward   C.   Wood:   treasurer.    Ge' 
B.  Leaxy.    Main  office,  68  Church 


N.  Y.     Factory,   Schenectady,  N.  Y. 


Branch    office,    .14 2 


MICA       INSULATORS-  See       Insulators, 

MICA  MFQ.  CO.,  THE,— 135  Johnson  St., 
Brooklyn.     N.    Y.       Manufacturer    of    mica 


thicknus.i.  The  mica  as  mined  Is  called 
raw  mica  and  may  contain  some  impuri- 
ties. The  highest  grades  of  mica  are  iiulte 
clear  and  free  from  Impurities,  Mica  con- 
^a)pjng    iron    is    not    suitable    for    electric*] 


Mica 


mtalnlng  slll- 


retable 


In    block   or    uncut,    form,    or    rut    int..   plate 
or  sheets  of  any  desired  thickness. 

Manufacturers; 

An-^rjcan  Mica  Co.,  Newton  Lower  Falls, 

Aahevllle  Mica  Co.,  Blltmore.  N.  C. 
Blake.  Edward,   Newdale,  N.  C. 
Carolina  Mineral  Co.,  Inc.,  Penland,  N,  C 
Chariand,  E.  W._  Tllton,  N.  H 
CHICAGO    MICA    CO.,    11-21    Water    St., 
Valparaiso,  Ind.    iSce  display  adv.  page 

Consumers  Rubber  Co.,  The,  1302  Ontario 

St.,  Cleveland,  Ohio. 
Diamond  Drill  Carbon  Co.,  The,  53  Park 

Row,  New  York,  N.  Y. 

Pillion,    Inc..    S.    ().,    68    Murray    St.,    New 

York,   N.  Y. 
Huso  Sl  Son,   Ltd.,   Joseph,   80  North   St., 

INTERNATIONAL  MICA  CO..  37th  & 
Brandywlne      Sts.,      Philadelphia.      Pa. 

Liberty  Mica  Co.,  78  Sudbury  St,  Bos- 
ton. Mass. 

Mica  Mfg.  Co.,  The,  135  Johnson  St. 
Brooklyn.  N.  Y. 

Mlkesell  Bros.  Co..  166  N.  LaSalle  St. 
Chicago.   III.      "Mibroco." 

Mitchell-Rand  Mfg.  Co.,  18  Vasey  St. 
New  York,  N.  Y. 

Munsell  &  Co.,  Eugene.  68  Church  St. 
New  York,  N.   Y.     "Munseirs." 

NEW  ENGLAND  MICA  CO..  Walthan. 
G4,  Mass.  "Peerless."  (See  display 
adv.  page  1320.) 

Preston  Mica  Co.,  Robert  K.,  S04  Monad- 
nock  Block,   Chicago.   III. 

Rogers-Pyatt  Shellac  Co..  81  Water  St., 
New  York.  N.  Y. 

Schoonmaksr  Co..  A.  O.,  S3  Park  PI.,  New 
York.  N.  Y.     "Aosro." 

STORRS  MICA  CO.,  P.  O.  Box  N,  Owego. 
(Tioga  Co.)  N.  Y.  Block  mica,  all  slies 
and  dualities,  original  cases.  Imported 
from  India,  Argentina.  Brazil.  Africa. 
Suitable  for  various  electrical  require- 
ments.    Wholesale  quantities.— Adv. 

Tar  Heel  Mica  Co.,  The,  Plumtree,  N.  C. 

Walllngford  Bros..  Ltd.,  Perkins,  Buck- 
ingham. Que.,  Can. 

MICA     SPLITTING     MACHINES.— The* 


e  blades 
A  In 


in  i  if  ar 


St.,  New  ] 


mica   plate   and   produce   a    more    

product  than  can  be  done  by  hand. 
Manufacturers: 

Bennlnghofen  A  Sons.  C,  Hamilton.  Ohio. 
Hansom  &  Randolph  Co..  The,  518  Jeffer- 
son Ave.,  Toledo,  Ohio. 
MICA,      TELEPHONE      PROTECTOR.— 
Mica  Is  very  largelv   used   In  making  tele- 
phone protectors.     It   is  generally  built    up 
Into  sheet   form   and   for  some  purposes   Is 
furnished    In    rectangular   strips   having   a 
very    fine    groove    lengthwise    of   the    atrip; 
a  very  fine  fuse  wire  Is  then  placed  In   the 
groove  and  suitable  terminals  placer)  at  the 
end.     Other  thin  sheets  of  mica,  with  holes 
them,   are   used   between    carbon    blocks 
separate  them   a   given    dl?fnnce  and   '0 
^vent    the    opening-   from    filling   up    with 

Manufacturers: 

Chariand.   E.  W.,   Tllton.  N.   H. 

CHICAGO  MICA  CO..  11-21  Water  St 
Valparaiso.  Ind.  (See  display  adv.  page 
1320.) 

Cook  Electric  Co..  BOO-10  W.  Van  Buren 
St..    Chicago,    ill.      "Cock." 

Pillion.    Inc..    8.    O..    H8   Murray  St..    New 


j-  A.  R.  Moaler 

&  Co.,  Mt.  Vernon,  N.   Y. 

MICABESTON.— Trade  name  for  mica 
products  manufactured'-  hy  the  American 
Mica  Co..    Newton  Lower  Palls.  Mass. 

MICA  BOND.— Trade  name  for  mica  In- 
sulating materials  manufactured  by  the 
Chicago  Mica  Co.,  11-il  Water  St.,  Val- 
paraiso.   Ind. 

MICANITE.— Trade  name  for  mica  Insu- 
lating materials  manufactured  by  the  Mica 
Insulator  Co.,  68  Church  St.,  New  York, 
N.  Y. 

MICA  RITE.— Trade  name  for  mica  plate, 
paper,  preasboard,  cloth,  tape  and  tubing 
manufactured  by  the  Mitchell-Rand  Mfg. 
Co.,  18  Vesey  St.,  New  York,  N.  Y. 

M ICARTA. — See    Bakellte-mlcarta,. 

ICHIOAN        ELECTRIC       SPECIALTY 
Manufacturer    of 


CO.— Mi 

lightning    arresters.      Business    establli 
"  *    P.  S.  Chapman;  set 


_S05.     Prealdsn_.  _. 

and  treasurer.  V.  A.  Chapman.  Main-  of- 
fice, Muskegon.  Mich.  Branch  office.  1226 
Wells  Bldg..   Milwaukee,   Wis. 

MICHIGAN  INDEPENDENT  TELE- 
PHONE &.  TRAFFIC  ASSOCIATION.— 
President,  C.  B.  Tarte,  Grand  Rapids, 
Mich,     Secretary,  R.  A.  Vivian,  Grand  Rap- 


CO.  —  S.  48 


Ida,  1 

MICHIGAN       LUBRICATOR 


Business  established  1883.  President.  A.  L. 
McMeans;  1st  vice-president,  John  B.  Cor- 
liss: 2nd  vice-president.  Robert  Davidson; 
secretary,  Frederick  N.  Stocking;  treas- 
i-rer,  Robert  Lindsay. 

MICHIGAN  MOTOR  SPECIALTIES  CO. 
—44-50  Mt.  Elliott  Ave..  Detroit.  Mich. 
Manufacturer  of  automobile  specialties, 
metal  stampings,  screw  machine  products, 
etc.     Charles  W.    Beck,  president 

MICHIGAN  SECTION,  N.  E.  L.  A_— See- 
etary,      Herbert      Silvester,      Ann      Arbor. 


. P.    Cope;    secretary    _____    ._  _ __. 

Walter  P.  Tant;  manager  (Electrical  Dept.) 
A.  B  Hoffman. 

MICHIGAN     WASHING     MACHINE    CO. 

—Muskegon,  Mich.  Manufacturer  of  elec- 
tric washing  machines.  President,  Charles 
H.  Kimball;  secretary,  George  Thorton: 
treasurer,  C.  B.  W.  Cunningham:  general 
manager,  George  Thorton;  Bales  manager, 
I.   J,    Riding. 

MICRA.— Trade  name  for  Illuminating 
elassware  manufactured  by  Gl  Hinder  A 
Sons.  Inc.,  Tacony  St.,  Philadelphia,  Pa. 

MICROFARAD. — A  much  used  unit  Of 
capacitance.  It  Is  one-mllllonth  of  a 
farad,  the  standard  unit  of  capacitance. 
The  farad  Is  not  much  used  because  it  Is 
too  large.  The  capacitance  of  but  few  con- 
densers  exceeds    l(_fcnlcrof«rads.      The   ab- 

MFCRO-FONE-0-GRAPH.  — Trade  name 
lor  radio  phonograph  music  transmitter 
manufactured  by  the  Modern  Radio  Equlp- 

MICROMETER.— See   Gages,    micrometer. 

MICROPHONES.— Microphones  are  In- 
struments for  transmitting  sounds  or  for 
Intensifying    feeble    sounds.      They    operate 

ance  between  loosely  Joined  electrical  con- 
ductors decreases  an  they  are  pressed  to- 
gether. The  most  common  microphones 
or  microphone  cells,  as  they  are  also  called, 
employ  granular  carbon  between  two  elec- 
trodes. One  electrode  Is  connected  to  a 
sensitive  diaphragm  which  is  vibrated  by 
the  sound  waves.  A  current  Is  passed  be- 
tween the  electrodes,  which  varies  In  pro- 
portion to  the  pressure  variation  or  In  pro- 
portion to  the  sound  waves.  Microphones 
are  used  In  telephone  transmitters,  dictat- 
ing outfits,  detectors  of  various  sorts,  etc. 


i  Electric.  Co.,  6401  S.   State   St., 


Chicago  Telephone  Supplv  Co..  1142-1228 
W.  Beards  ley  Ave.,  Klkhart,  Ind. 
(hand) 

Couch  Co.,  Inc.,  S.  H..  Arlington  & 
Squantum  Stfl..  Norfolk  Downs,  Quincy, 

Corp.,    2!0   W.    42nd 


,  Reading,  Mass. 


)gk 
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Modern     Radio     Equipment     Co.,      27     S. 
Broad  St.,    Elisabeth,   N.  J.      ■■Modern/' 

HAwaoN  icLECTim.'.ii.  in'strvment 

CO..  4  Norfolk  St.,  Cambridge.  Mass, 

Stanley     «     Patterson.     34     Hubert      St.. 
New   York.    N.    Y.      "DeVeau." 

Western    Electric    Co.,    Inc.,    195    Broad- 
way, New  York,  N.  T. 

MIDDLE  WEST  GEOGRAPHIC  DIVI- 
SION, N.  E.  L.  A.— President,  O.  H.  81- 
monda,  Dubuque  Electric  Co..  Dubuque.  la. 
Secretary,  Rex  H.  Fowler.  510  Crocker 
m (Ik.,   Des  Moines,   la. 

MIDGET— Trade  name  for  electric  cigar 
lighter  manufactured  by  the  Duralectrlc 
1'orp.,  Mt.  Tabor  Bldg.,  Jamestown,  N.  Y. 

MIDGET Trade   name  for  motor-driven 

cloth    cutting    machines    manufactured    by 
the    Eastman    Machine   Co., 
Goodell   St*.,   Buffalo,   N.  Y. 

midget— Trade  name  for  switchboard 
ammeters  and  voltmeters  manufactured  by 
the  EMredge  Electric  Mfg.  Co.,  5  Post  Of- 
tlie  Sii,.    Springfield,   Mass. 

MIDGET Trade  name   for  toy   transfer- 

mers  manufactured  by  the  Jefferson  Elec- 
trlc  Mfg.  CO.,  UI-4M  S.  Green  St.,  Chicago, 
III. 

MIDGET, — Trade  name  for  electric  toy 
Iron  manufactured  by  the  Northern  Elec- 
tric   Co..    542   St.    Clair   St.,    Chicago,    111. 

MIDGET.— Trade  name  for  water-tube 
bolters  manufactured  by  the  Page  Boiler 
Co,    815-819   Larrabee   St.,    Chicago.  III. 

M I DGET.— Trade  name  for  solderles* 
connector  for  fixture  work  manufactured 
by  Alexander  B.  Simpson,  152  E.  5Jrd  St.. 
New   York.  N.  Y. 

MIDGET,— Trade  name  (or  lamp  lower- 
ing pulleys  manufactured  by  the  westing- 
hot.Be  Blectrlc  &  Mfg.  Co..  East  Pittsburgh, 
Pa. 

MIDGET.— Trade  name  for  electric  cloth 

Electrical  Promoting  Co.,  810  Main  St.,  Cin- 
cinnati.   Ohio. 

MIDLAND. — Trade  name  for  electric 
cigar  lighter*  manufactured  by  the  Daven- 
port  Mfg.  Co.,   Davenport,   Iowa. 

MIDLAND  WOOD  TURNING  CO— 2025 
W.  Harrison  St.,  Chicago,  III.  Manufac- 
turer of  floor  lamps.     Proprietor.  S.  Gold. 

MIDNIGHT  SUN.— Trade  name  for  flood- 
light projectors  manufactured  by  the  Uni- 
versal Electric  Stage  Lighting  Co..  240  W. 
iitili  St..    New   York.   N.    Y. 

MIDWAY.— Trade  name  for  electric  forge 
Elower  &  Forge  Co.,  Lancaster,  Pa. 

MIDWEST  ENGINE  CO.— Indianapolis, 
Ind.  Manufacturer  or  motor  and  steam- 
urlven  pumps  and  steam  turbines.  Busi- 
ness established  1871.  President.  John  G 
Wood;  vice-president.  F.  L.  Atwood;  sec- 
retary and  treasurer.  H.  W.  Griffith;  sale* 
manager.  Lon  K.  Smith.  Factories,  Indian- 
apolis, lnd.,  Anderson,  lnd.  Branch  oftlcea, 
Birmingham.  Ala.:  Baltimore.  Md.:  Boston, 
Mass.;  Cleveland,  Ohio;  Denver.  Colo.;  El 
Paso,  Tex.:  Houston.  Tex.;  Kansas  City. 
Mo.;  Los  Angele*.  Cal.;  Little  Rock,  Ark.; 
New  Orleans.  La  ;  Philadelphia.  Pa.;  Pitts- 
burgh. Pu.;  San  Francisco.  Cal.;  Salt  Lake 
City,  Uiiih;  St.  Loulo.  Mo.:  St.  Paul.  Minn.; 
Kcatllc,  Wash.;  Tulsa, Tlda.:  Me.licim*  Hal. 
Alta.,  Can.;  Ill  Broadway,  New  York,  N.  Y, 

MIDWEST  MFG.  CO.— 117  N.  Wells  SI.. 
Chicago,  III.  Manufacturer  of  wire  draw- 
Inn,  pipe  threading  and  other  die*.  Presi- 
dent. John  A.  King;  secretary,  John  C. 
Golllnet;  treasurer,  Anton   Pecha. 

MIDWEST-WAIT.  —  Trade  name  for 
steam  turbines  manufactured  by  the  Mid- 
went  Engine  Co..  Indianapolis,  lnd. 

MIEHLE— Trade  name  for  motor-driven 

K  lilting      presses      manufactured      by      the 
lahle    Printing   Preas  *   Mfg.   Co.,    14th   ft 
Robey  Sta.,   Chicago.   III. 

MIEHLE  PRINTING  PRESS  4  MFG. 
CO.— 14th  &  Robey  Sta..  Chicago,  III.  Manu- 

MIGRAT10N  OF  IONS.— The  traveling 
oi  assumed  ions  In  a  solution  towards  the 
electrodes,  thus  carrying  through  the  elec- 
trolyte (he  ai>r>lli.'d  e'pvlr.ilvztnR  fiii-renl .  It 
In    also    an    attempted    explanation    of 


the   I. 
lyts 


electrodes.^  and    thus   I 


is  get   f 
>   the    tl 

at  the  electrodes.  The  explanation 
■s  the  How  or  migration  lo  antlcl- 
leir  liberation  at  the  eleclrodes.  and 


mica 


mining  condition  or  cause. 
4IKE8ELL    BROS.    CO.— 156    N.    LaSalle 
.    Chicago,    III.      Manufacturers   of   mica, 
'      ■  ~ier.  packing  and  asl      ' 

mt.  H.  S.  Mlkesell:    . 


,   F.    S.    Mathews;    general   si 

ager.  Nlel  Mlkesell.     Factory,   Wabash,  Ind. 

Mil One -thousandth    part   of   an    Inch, 

The  diameters  or  wires  are  often  given  In 
mils.     Also  see  Circular  mil. 

MIL-FOOT.— A  unit  of  cylindrical  volume 
much  used  for  wires.  It  Is  a  cylinder  ons 
mil  In  diameter  and  one  foot  Ions.  The 
nil-root  Is  used  aa  a  unit  wire,  especially 
when  giving   resistivity   In   Engliah   unit*. 

MILADY'S— Trade  name  for  electric  Iron 
manufactured  by  the  Security  Electric  titg. 
Co.,   14«3  W.  Ohio  St.,  Chicago,  111. 


far 

_.    Mfg.    Co"","  62~9-J3~ Jackson "sC  "Sti 

Paul.   Minn. 

Mil  BURN  CO..  THE  ALEXANDER— 
Baltimore,  Md.  Manufacturer  of  electric 
Industrial  floodlights  and  rayacttylene 
ildlng    and    cutting    "       


tiL.b  lis  tied 


asident. 


Main  of- 


llaltlmore.  Md.  Branch  offices,  61  K  (2nd 
^t..  New  York.  N.  Y.;  Bourse  Bldg.,  Phlla- 
ilclphla.  Pa.;  202  Martin  Bldg.,  Pittsburgh, 
I'n.;  1H12  Kimball  Bids..  Chicago.  111.;  26S 
Market  St..  San  Francisco,  Cal. 

MILBUR 
i  St. 

electric  pleasure  and  commercial  vehicles 
ISuiiiimhit  earahli.ihcd  1834.  President.  H. 
W.  Suydam;  vice-president.  Otto  Marx; 
secretary,  F.  D.  Suydam,  Jr.;  treasurer,  F. 
!I.  Dot'ge;  sale*  manager,  R.  S.  WoodhuU. 
ISalc*  represenlalivH,  Automotive  Products 
■i.rp..  Woolworth  Hlilft..  Npw  York,  N.  Y.; 
Hartman  Pacific  Commercial  Co.,  80  Wall 
St..  New  York,  N.  Y. 

MILE -OHM.— This    Is    such    a    weight    of 
wire  Jui "   "* 


ictlvlty   - 


of     1 


■ting  the 


with  telephone  anil  telegraph  line- wlr 
The  poorer  the  conductor  the  greater  the 
Height  of  a  mlte-ohm. 

MILES,  FRANKLIN  S.— 205  .Quarry  St.. 
Philadelphia,  Pa.  Manufacturer  of  screw 
machine     product*.       Business     established 


MILKING  MACHINES,  ELECTRIC— 
Thnnc  mllklnc  machine*  are  used  on  farms 
having    fair-sized    herd*    of    cows    and    In 


1   labor.     The  n 


nicallv     i 
cllon  of  a  calf.     The  ma 
the    suction    principle 


through   flex- 
dalry 


than  when  the  milking  Is  done  by  nana. 
Manufacturers: 

Burrell  ft   Co..   Inc..   D.   H.,   Little  Fallf 

N.  Y.     "B.  L.  K." 
Hlnman    Milking    Machine    Co..    Oneida 

N.   Y. 
Perfection    Mfg.    Co.,    2125    B.    Hennepli 

Ave..  Minneapolis,  Minn.  "Perfection. 
rihnrplen  Milker  Co.,  West  Chester.  Pa 
Success   Milking  Machine  Co..    1033 

nebago    St.,     Milwaukee,     Wis. 


in  ..._ 

It  I*  made  In  thin  t 

tn   thickness  from   1/32  to   H   Inch 
Manufacturers: 

■lnhns-Manvllle.     Inc.,     Madison 
(1st   St..   New  York.  N.  Y. 

Paper  &  Twine  Co.,    1"5 


.    N. 


MILLER.— Trade  name  for  electrically 
heated  sealing  machine  manufactured  by 
the  Miller  Mfg.  Co.,  1008  S.  West  St.,  Kala- 
mazoo,  Mich. 

MILLER  &  CO.,  rDWARD — Merldeu. 
Conn.  Manufacturers  of  lighting  fixtures 
and  portable  electric  lamps.  Business  es- 
tablished 1844.  President.  Edward  Miller: 
vlce-prealdent  and  general  manager,  I.  B. 
Milter;  secretary,  L.  E.  Frost;  treasurer, 
William  KmKhorn  sales  manager.  Michael 
Schwarx.  Main  office  and  factory.  39  Cen- 
er  St.,  Meriden,  Conn.  Branch  office*.  68- 
70  Park  PI.,  New  York,  N.  Y.;  125  Pearl 
.St..   Boston.    Mass.:    San   Francisco.  Cal, 

MILLER  &  CO.,  J.  E— 136  W.  Lake  St., 
Chicago,  111,  Manufacturer  of  glass  cutters. 
President,  J.  E.  Miller;  secretary  and 
treasurer,  G.  H.  Dell. 

MILLER  &  JOHNSON  AUTO  ELEC- 
TRIC CO— 140B  W.  Pico  St..  Los  Angeles, 
Cal.  Manufacturer  of  Ignition  coils.  Presi- 
dent. B.  G,  Miller:  treasurer  and  general 
.i. imager,  O.  M.  Johnson. 

MILLER  &  PARDEE,  INC.  —  625  W. 
lackson  Blvd..  Chicago.  III.  Manufacturer 
if  switchboards,  panel*,  generators,  screw 
machine     products.       Business     established 


ey    S.     Pardee 
.nd   treasurer,   cm 
MILLER    ANCH 


esider 


secretary 


MILLER-ANDERSON.— Trade  name  for 
■lectrlc  vulcanlxers.  grinders,  air  compres- 
sors and  wire  wrapping  machines  manufac- 
tured by  Charles  E.-  Miller,  Anderson,  Ind. 

MILLER,  CHARLES  E— Anderson,  Ind. 
Manufacturer  of  electric  vulcanlxers, 
rrlnders.    air   compressors   and   wire   wrap- 


MILLER  CO.,  BERTRAND  F— High  ft 
ma  I  fits.,  Trenton,  N.  J.  Manufacturer 
Inuufm-mem.  Business  established  1314. 
-  and  general  manager. 


President,   t ..    — ..   „..-...._ — -^  — . 

'■ertrand    F.    Miller^   vice  president.    N.    F. 

distributor,    ise  is    ,y-    t.«un 
42nd  St..  New  York,  N.  T. 

MILLER  Hl-SPEED— Trade  name  for 
ignition  colls  manufactured  by  the  Miller 
ft.-  Johnson  Auto  Electric  Co.,  l40«  W.  Pico 
St.,    Los   Angeles,   Cal. 

MILLER  LUMBER  CO.,  J.  W— IIS  Lum- 
ber Exchange.  Minneapolis,  Minn.  Pro- 
ducer of  cedar  poles. 

MILLER  MFG.  CO.— 1008  S.  West  St., 
Kalamazoo.    Mich.      Manufacturer    of    elec- 


■-a.il  y     I 


E. 


Miller,  manager. 

MILLER  MFG.  CO.— Meyersdale,  Pa. 
Manufacturer  of  electric  washing-  ma- 
chines. President.  William  H.  Habel;  vice- 
president  and  manager.  F.  S.  Crawford: 
■*.;c  re  tury,     J.     N.     Lint;     treasurer.    R.     H. 

MILLER  SAW-TRIMMER  CO.— Pitts- 
burgh. Pa.  Manufacturer  of  adjustable 
lighting  fixtures.  President.  F.  F.  Nicola: 
vice-president,    P.    C.    Dunlevy;     2nd    vice- 


Pa.  Branch  offices,  191  High  St..  Boston. 
Mass.:  SO  Beekman  St.,  New  York.  N.  Y.: 
....  Walt, .Ti  St.,  Atlanta,  Ga.;  141-143  N.  12th 
St.,  Philadelphia.  Pa.:  524  S.  Clark  St.,  Chi- 
cago. Ill:  216  Browder  St.,  Dallas.  Tex.; 
145  2nd  St..  San  Francisco.  Cal. 

MILLERS'  CODE— The  electrical  regula- 
tions 6f  the  Millers1  Mutual  Fire  Insurance 
Companies  apply  to  flour  mills  and  grain 
elevators,  and  are  Issued  bv  the  Mutual 
Fire  Prevention  Bureau.  Oxford,  Mich. 
They  are  largely  an  independent  set  of 
rules,  although  a  number  of  rules  have 
been  taken  from  the  National  Electrical 
Code.  The  rules  are  Issued  In  loose-leaf 
form,  with  explanatory  matter  and  Illus- 
trations, and  are  revised  through  the  is- 
'  irregular  periods,  of  supplementary 


ts.     The 
i.  The  fir 


e  divided  It 


wlrli 


',  fuse 


fourth,    bleaching    apparatus:    and    the 

fifth,  signaling  systems.  There  are  supple- 
mentary sheet*  on  lightning-rod  protec- 
tion, definitions  and  formulas. 

MILLERS     FALLS     CO Millers      Falls, 

Mass.  Manufacturer  of  electricians'  tools. 
Business  established  1848.  President,  King- 
man Brewster;  vice-presidents,  Philip  Rog- 
ers and  John  M,  Smead;  secretary  and 
treasurer.  George  W,  Nlms;  sales  manager. 
Ceorge  V.  Hatch.  Main  office.  Millers  Falls. 
Muss.       Factories,     Millers     Falls,     Mass. : 
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MILLI.— A  prerix  designating  one-thou- 
sandth; as  millivolt,  meaning  0.001  volt; 
mllllanipere.  millimeter,  ml  fit  gram,  etc. 
Also  used  with  electrical  Instruments  as 
the  ml  111  voltmeter,  which  is  a  sensitive  in- 
■iniment  actually  Indicating  in  thousandths 
of  a  volt;  also  mllllameter,  although  this  Is 
often  contracted  to  mllammeter. 

MIl.l.ll.AMBERT.— A  commonly  used 
unit  "of  surface  brightness,  equivalent  to 
the  brightness  of  a  perfectly  diffusing  sur- 
face having  a  reflection  coefficient  of  one 
and  Illuminated  by  one  mllllphot.  It  equals 
0.001  lambert  or  0.829  lumen  emitted  per 
square  foot. 

MILLIMETER.— One  thousandth  part  of 
a  meter,  the  unit  of  length  In  the  metric 
system.     Abbreviated  mm.;   1   mm—  0.03337 

MILLIPHOT.— A      unit      of      illumination 
equal  to  one  mlllllumen  Incident  per  square 
'I    equals    0.001    phot    or    0.B29 


MILLS  &  BROTHER,  THOMAS.  1301- 
1111  N.  8th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  motor-driven  ice  cream  freew- 
are, orange  and  lemon  reamers  and  othei 
confectioners'  machinery.  President,  George 
M.  Mills;  vice-president,  Q.  Thomas  Mills: 
secretary.  H.  C.  Elliott;  treasurer,  C.  W. 
HallowelL 


MILLS  NOVELTY  CO— 221  S.  Green  St., 
Chicago,  111.  Manufacturer  of  electrically 
operated  violins  and  pianos.  President  and 
treasurer,  H.  S.  Mills;  secretary,  C.  Z. 
Mills. 

MILO-BAR  BELL  CO.,  THE.— 301  Dia- 
mond St.  Philadelphia,  Pa.  Manufacturer 
of  medical  batteries.  Business  established 
190S.  Sales  representative,  "  " 
216   Main  St..  Pueblo.  Colo. 

MILVAY— Trad. 

Apparatus    Co.,    701    W. 
Chicago,   11). 

MILWAUKEE.— Trade   nam 
timers 

Wlfj. 

MILWAUKEE — Trade  name  for  e: 
cranes  and  hoists  manufactured  by  th 
,.__    „._..._,.    „___,    &    Mfg     Co 

1    ENGINE   A 

PLY    CO.— Milwaukee.    Wis.      Manufa 
of    Ignition    timers.      Preali! 
merman:     secretary    and 
Meinhardt. 


Wis.  Manufacturer  of  storage  batterl 
spark  plugs  and  other  automobile  special 
ties.  Business  established  1317.  President 
William  J.  Schubert;  vice-president,  W.  * 
Fleischer;  secretary,  treasurer  and  sales 
manager,  W.  J.  Katey. 

MILWAUKEE  BAG  CO.  —  Milwaukee 
Wis.  Manufacturer  of  mailing  bags.  Presi- 
dent. F.  P.  Mann;  secretary,  H.  F.  Hunter; 
treasurer,  C.  R.  Decker.  Main  office.  21t 
R  Water  St..  Milwaukee.  Wis.  Branch  of- 
flcts,_  Chicago,  III.;  Toledo,  Ohio;  Mlnneapo- 


President  and  treasurer.  Fred  J.  SchroedL_ 
vice-president.  Charles  H.  Ellis:  sccretarj 
and    general    manager,    Edward   S.    Molden- 


C     CRANE     A 


MILWAUKEE      El _       _  _      _ 

MFQ.  CO— Milwaukee.  Win.  Manufai'l  urei 
of  electric  cranes  and  hoists  President, 
S.  H.  Hairier;  Secretary  and  treasurer,  M. 
P.  O'Brian;  general  manager,  Arthtii 
Fritsch.  Main  office  and  factory.  Milwau- 
kee, Wis.  Branch  offices.  New  York,  N. 
Y.:  Chicago,  til.;  Pfttsi.ursh.  Pa.:  Detroit, 
Mioh.:  Seattle,  Wash.;  San  Francis 
St.   Louis.  Mo.;  Birmingham,   Ala. 


MILWAUKEE    MFQ.   CO.— 1116   Fond   du 


slrlenl, 


sneral     manager,     B.     W.     Straus    . 
resilient,     N.     F.     Strauss;     secretary,     L 
^hnelder;   sales  manager,   A.   J.  Wort 
MIMEOGRAPH       MACHINES,      MOTOR- 
DRIVEN.— These    machines    are    used,   for 


ttriter 


hy 


drawings 

■driven  machines 
generally  are  entirely  automatic,  being  self 
feeding  and  operating,  so  that  no  skilled 
help  Is  necessary  to  produce  the  copies. 
They  are  used  In  large  business  houses  and 
Industrial  plsnts  for  the  production  of  ad- 
vertising matters,  bulletins,  shop  direc- 
tions, etc.;  in  schools  and  colleges  for 
making  up  class  notes,  copies  of  lectures, 
examination  question  sheets,  etc.;  In  ho- 
tels and  rest  all  rants  for  copying  menu 
cards,  etc..  and  for  similar  purposes  In 
other   establishments. 

Manufacturer: 

Dick  Co..  A.  8.,  738  W.  Jackson  Blvd.. 
Chicago,    III.      "Edison -Dick." 

MINCER,— Trade  name  for  socket  at- 
tachments manufactured  by  the  Elbee  Elec- 
tric Sales  Co.,  ISO  N.  Dearborn  St..  Chi- 
cago. III. 

MINE  &  SMELTER  SUPPLY  CO..  THE. 
— Denver,   Colo.      Manufacturer  of   clectrlc- 


W.  L.  Love- 

offices.  New  York.'  N.  Y.;  Salt  Lake  City. 
Utah;  El  Paso,   Tex. 

MfNE-A-PHONE— Trade  name  for  mine 
telephones  manufactured  by  the  Strom- 
berK-Curtaun  Telephone  Mfg.  Co.,  1050  Uni- 
versity Ave.,  Rochester.   N.  Y. 

MINE  FANS.— See  Fans,  mine  and 
heavy-duty  ventilating. 

MINE  HOISTS.— See  Hoists,  electric, 
mine. 

MINE  INSULATORS  AND  PINS.— Sec 
Insulators,  mine:   Fins,  insulator,   mine. 

MINE  PUMPS.— See  Pumps,   mine,  elee- 

MINE  SIGNALING  SYSTEMS.— See  Sig- 
naling   systems,   mine. 

MINE    TELEPHONES.— See    Telephones. 


MINERALLAC      ELECTRIC     CO.  —  1045 

Washington  Blvd.,  Chicago,  111.  Manufac- 
turer of  high-tension  insulating  com- 
pounds, conduit  flttlngs  and  time  switches. 
Business  established  laOS.  President.  Louis 
A.  Ferguson;  vice- president,  P.  Junkers- 
feld;  secretary,  H.  E,  Wing;  treasurer  and 
general    manager,    A.  _L._  Johnson.  _    Sales 


_.  Electric  Salea  Co., 

.    _ _.  _   jw  York,   N.  Y.;  J.  T. 

Pearson,    1220    Dime    Savings    Bank    Bldg. 


2  Columbus  C 


Detroit.  Mich.:  A.  D.  Plane)  Co.,  Illuminat- 
ing Bldg.,  Cleveland.  Ohio;  White  A  Con- 
verse, Metropolitan  Life  Bldg.  Minneapolis, 
Minn.:  A.  F.  Douglas.  Smith  Bldg.,  Seattle, 
Wash. 

MINERS'  LAMPS.— See  Lamps,  miners' 
aid  miners'  safety. 

MINIATURE  INCANDESCENT  LAMP 
CORP.— Newark,  N.  J.  Manufacturer  o:* 
miniature  Incandescent  lamps.  Business  es- 
tablished 1917.  President  and  general  man 
ager,  Harvey  W.  Harper;  vice-president, 
L,  Hofhelmer:  secretary.  L.  Rleben;  treas- 
urer, A.  J.  Llebmann.  Main  office,  95  8th 
Ave..  Newark,  N.  J.  Branch  office,  27S 
Grand  River  Ave.,  Detroit,  Mich. 

MINIATURE     LAMPS— See    Lamps,    in 

MINIATURE  RECEPTACLES  AND 
SOCKETS.— See  Receptacles,  candelabra 
and     miniature;     Sockets,     candelabra    and 

MINIER     MFO.     CO.,     INC.— Mlnler, 


He..   Can.     Manufacturer  of  storage   bat- 

MINING    LOCOMOTIVES— -See    Locomo- 
ves,  electric,  mining. 

MINING    MACHINES,    COAl See    Coal 

cutting  snd  mining  machines,  electric. 

NG      MACHINES,      MISCELLANE- 


nlnlng   machln- 


OUS     MOTOR-DRIVEN 


tans,  hoists,  drills,  etc.  In  addition 
uses  there  are  other  miscellaneous  appli- 
cations of  motors,  as  they  are  gradually  re- 
placing steam  and  compressed  air  for 
nearly  all  mining  and  ore-treating  opera- 
tlins.  In  cases  where  compressed  air  is 
still  used,  motor- driven  compressors  are 
applied  to  advantage.  For  operating  tip- 
ples, breakers,  crushers,  screens,  elevators, 
conveyors,  washers,  stamp  mills,  etc.,  mo- 
tors In  fairly  large  sizes  are  required. 
When  direct  current  is  available  com- 
pound-wound totally  enclosed  motors  are 
used.  When  alternating  current  only  is 
available,  three-phas  ...» 

the  slip-ring  type,    e 
squirreT-er 


When  writing  to  manufacturers  please 

mention  the 
S  If  F  ELECTRICAL  YEAR  BOOK 


mfacturer     of 


washing 
j  established  1»08.  Presi- 
dent. H.  V.  Schroeder;  vice-president.  Dan 
ntto;  secretary.  B.  F.  Qulgg;  treasurer,  A. 
E.  Ewlng:  general  manager,  C.  W.  Bird; 
sales  manager,  E.  W.  Wickert. 

MINIMAX.  —  Trade  name  for  motor- 
driven  air  compressors  manufactured  by 
the  Pro-Mo-Tor  Fabricating  Corp.,  132  Lo- 
cust Ave.,  New  York,  N.  Y. 

MINIMAX  ELECTRIC  *  MFG.  CO., 
LTD.,      THE.  —  Malesonneuve,      Montreal, 


Occasionally 


..    ._     _.nd    such    machinery    where    the 
starting  requirements  are  not  severe. 
Manufacturers: 
Bos  Iron  Works  Co..  William  A.,  Blake 

&  33rd  Sts.,  Denver.  Colo. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Fort  Wayne  electric  rock 
drills  described  under  Drills,  electric, 
rock.  Also  special  mine  type  motors 
for  operating  tipple  and  breaker  ma- 
chinery, and  other  motors  for  driving 
mine  pumps  and  other  mine  machin- 
ery, as  well  as  suitable  control  equip- 
ment especially  adapted  for  mine  serv- 
ice. See  page  1212  for  general  In- 
formation on  QK  service  to  coal  mines. 
—Adv. 
Ooodomn    Mfg.    Co..    Hslsted    St.    &    *Rtb 

PI.,  Chicago,  111.     "Goodman." 
Wellman-Seaver-Morgan     Co..     The,    TOno 
Central    Ave.,    Cleveland,     Ohio.       "W- 
S-M." 
MINLARDO — Trade    name    for    lubricat- 
ing oil  manufactured  by   the  American   OH 
Corp..    172  S.  Water   St.,  Jackson,   Mich. 

MINNEAPOLIS.— Trade  name  for  heat 
regulator  manufactured  by  the  Minneapolis 
Heat  Regulator  Co.,  2717  «h  *.ve,,  South, 
Minneapolis,  Minn. 

MINNEAPOLIS  ELECTRIC  A  CON- 
STRUCTION CO.— 112  S.  7th  St.,  Minneap- 
olis,  Minn.     Manufacturer  of  wire  measur- 


regulators.  thermostats  and   n 
■ss    established    188S.      Presider 


office    corrvlng    stock.     131     Insurance    Ex- 
change Bldg..  Minneapolis.  Minn. 

MINNESOTA  CHANDELIER  CO.— SBS- 
371  Jackson  St..  St.  Paul,  Minn.  Manufac- 
turer of  chandeliers.  Business  established 
1907.  President  and  treasurer.  W.  A.  Hall: 
vice-president.  B.  F  Felton:  secretary.  M, 
G.  Hall.  Branch  office.  1816  Lyndale  Ave.. 
Minneapolis.  Minn. 

MINNESOTA  ELECTRIC  CO.— SOT  Snd 
Ave..  S.,  Minneapolis,  Minn.  Manufacturer 
'       '  witches,  lightning 


ins    : 


cable   1 


_....     _    ..    _jtabllshed  1_... 

J.    Chapman,    owner. 

MINNESOTA  ELECTRICAL  CONTRAC- 
TORS' ASSOCIATION— Secretary.  G.  M. 
Jones,  112  S.  7th  St.,  Minneapolis,  Minn. 

MINNESOTA  INDEPENDENT  TELE- 
PHONE ASSOCIATION.— President.  H.  F. 
Luedcrs,  Norwood,  Minn.  Secretary.  E. 
C.    Kast,    Minneapolis,    Minn. 

MINNESOTA  STORAGE  BATTERY  CO. 
—208-210  N.  4th  St.,  Minneapolis,  Minn. 
Manufacturer  of  storage  batteries,  battery 
charging  sets  and  electrical  Indicating  In- 
struments. Business  established  IBIS. 
President  and  sales  manager.  W.  E.  Lean; 
secretary,  J.  G.  Schaefer:  treasurer,  James 
J.  Dllley:   general  manager.   C.  E.   Scanlan. 

MIOWN— Trade  name  for  belt  dressing 
manufactured  bv  the  Whltlock  Mfg.  Co., 
160s    W.    112th    St..    Cleveland,   Ohio. 

MIRALUX.— Trade  name  for  commercial 
lighting  unit  manufactured  by  the  Wagner- 
Woodruff  Co.,  830  S.  Olive  St..  Los  Angeles, 
Cal. 

MIRETE  METAL  CO.  OF  MASS.,  INC.— 
226  Main  St..  Springfield.  Mass.  Manufac- 
turer of  brass,  bronze  and  aluminum  sheets, 
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nt.   Thomas   ' 


ib  established  1919.  Presi- 
._  ...  Burden;  vice-president, 
treasurer  and  general  manager,  George  C. 
Raymond,  Jr.:  secretary,  Henry  A.  Bry- 
onies, O.  C.  O.  Metal' Co..  208  W.  66th  St., 
New  York.  N.  Y.  Sales  rep resen tall ve. 
Gerald  Hulett  Co.,  Dime  Bank  Bldg.,  De- 
troit,   Mich. 

MIRROR-PARK  LITE  CORP.— 208  W, 
17th  St..  New  York,  N.  Y.  Manufacturer  ol 
electric  automobile  signals.  Business  es- 
tablished 1913.  President,  Ernest  W. 
Boyee:  vice- president.  Edward  A.  Jarvls; 
secretary  and  treasurer.  Frank  W.  Xlques. 
Sales  representative.  Shu  It  Is  Automotive 
Corp.,    161    W.    61st   St.,    New    York,    N.    Y. 

MIRRORS,  SEARCHLIGHT.— Mirrors  of 
various  hinds  are  employed  as  reflectors 
behind  searchlights.  In  which  they  give 
ihe  concentrated  beam  essential  to  a 
searchlight.  The  mirrors  are  sometimes  of 
(..at.  >.nd  sometimes  of  polished  metal, 
according  to  various  requirements.  The 
LU....UUII  forms  are  the  parabolic  and  Man- 
gin.     Also  see  Searchlights. 

Manufacturer*: 

Bausch    &   Lomb  Optical   Co.,    Rochester. 

ELECTRIC     SERVICE     SUPPLIES    CO., 
J"*h    and    Cambria    Sts.,    Philadelphia, 


"X-Ray"  mlrrors.i  with  permanently 
brilliant  silver  reflecting  surface.  All 
X-Ray  mirrors  have  a  specially 
processed,  high -temperature  backing 
that  will  not  crack,  peel  or  blister. 
See    Projectors,    floodlight.      Also    adv. 

Standard  Plate  Gloss.  Co.,  30  Sudbury 
St.,    Boston.    MasiL* 

MIRRORS,  SHAVING  OR  TOILET, 
ELECTRICALLY  LIGHTED.— These  de- 
on  a  sfand  to  which  Is  attached  an  ad- 
justable bracket  holding  the  Incandescent 
lamp.  The  lamp  Is  (hereby  made  adjust- 
able to  give  light  from  the  various  angles 
desired  for  shaving.  These  mlrors  are  used 
particularly  where  the  bathroom  lighting 
Is    unsatisfactory    for    shaving    and    in    the 


Grand  Rapids,  Mich.' 
MIRROSCOPE  CO.,  TH  E.— Cleveland, 
Ohio  Manufacturer  of  post  card  projectors. 
President,  W.  H.  Kelly;  secretary  and 
treasurer.  G.  W.  Furth.  Main  office  — 
factory.  Cleveland.  Ohio.  Branch  ol 
Ran    Francisco,    Cal.;    Chjcago,    111.; 

MISS     SIMPLICITY.— Trade      name 

electric    washing    machines    nanuhi 

by  W.   A.  Krlbs  Co.,   Ltd..   Hespelcr.   Ont., 

MISSISSIPPI  ELECTRIC  ASSOCIATION. 

Affiliated  with  the  N.  E.    L.   A.    Secretary 
E.    S.    Myers,    Vicksburg.    Miss. 

MISSOURI  ASSOCIATION  OF  PUBLIC 
UTILITIES.— President.  L.  P.  Andrews, 
Sedalla.  Mo.  Secretary -treasurer  F  D 
Beardslee.  315  N.  I2th  St..  St.  Louis.  Mo. 
^MISSOURI     ENGINE    CO.— 2806    N.    lltll 


chell;    secretary.    M.    E.    Mitchell;    genen 
manager.  A.  W.  Mitchell. 

MITCHELL-RAND    MFG.   CO^-18   Ves( 
St.,   New  York.   N.   Y.     Manufactu 


,  C.   L.   Rand; 


.    24th    !• 


NC — 603-511 
.      Manufac- 


„    lighting    fixtures.      .... 

tab  Lin  hed  1854. 

MITENIUS  SIGN  CO.,  E.  -S  Steeple  St., 
Providence.  R.  I.  Manufacturer  of  special 
electric  signs.      E.   Mltenius.   proprietor. 

MIXERS,    CAKE    AND     DOUGH.— These 

Ihat  mix  by  revolving  a  whip  through  the 
ingredients  which  are  placed  within  a  bowl 
on  (he  machine.  The  whips  are  made  ol 
in  globe  and  flat  mesh  forms.  Though 


by  t 


called  cake  mlxe__ .,    .... 

limited   to  that   function    but 

for   mashing  potatoes,    beating  eggs,    wmp- 

grea  tents     for     a    great    variety     of     food- 

Dough  mixers  are  largely  used  to  mix 
bread  dough.  These  machines,  of  different 
form  and  larger  than  the  cake  mixers, 
have  motor-driven  eccentric  arms  which 
Imitate  the  action  of  hand  kneading  of 
the  dough.  Both  types  of  machines  are 
especially     designed     for     hotels,     bakeries, 

tabllshments    where    they    are    extensively 

Manufacturers: 

American  Oven  &  Machine  Co.,  Ill  W. 
Washington    St.,    Chicago,    111.     "New 

Bramhall,  Deane  Co.,  261-1165  W.  36th 
St.,  New  York.  N.  Y.     '"Deane." 

Hall  Kitchen  King  Co.,  909  Mutual  Life 
Bldg.,  Philadelphia,  Fa,  "Kitchen 
King." 

Hamilton-Beach  Mfg.  Co..  1301-39  Rapids 


tached  to  the  armature  shaft  la  a  vertical 
spindle  which  revolves  within  _  __,.  .  . 
tainlng  the  materials  to  be  mixed.  The 
motor  requires  very  little  power  and  oper 
ates  at  a  very  low  cost.  The  rapid  an 
sanitary  action  of  these  machines  and  th 
fact  that  the  clerk  at  the  fountain  ca 
itlnue  (o  serve  other  refreshments  whll 
k.  saving  much  of  his 


an  eccentric.  The  electrolyte,  builds -up  In 
copper,  so  that  a  portion  must  be  removed 
continuously   for   purification. 

MODEL  AUTOMATIC— Trade  name  for 
smokeless  furnace  manufactured  by  the 
Automatic  Furnace  Co.,  1st  &  Harshman 
Sts.,    Dayton,   Ohio. 

MODEL  CHICAGO.— Trade  name  for 
chain-grate  stokers  manufactured  by  the 
Automatic  Furnace  Co.,  1st  &  Harshman 
Sts..    Dayton,    Ohio. 

MODEL  PRODUCTS  CO.— 9th  &  Venan- 
go Sts..  Philadelphia,  Pa.  Manufacturer  of 
ground  clamps. 

MODERN.— Trade  name  for  armature 
and  other  dies  manufactured  by  the  Mod- 
ern Tool,  Die  &  Machine  Co..  Columbus, 
Ohio. 

MOQEHN.— Trade    name    for    radio    ap- 


manufactured     by     the     Modern 
Elizabeth,  N.  J. 

MODERN         ENGINEERING 
Louis.   Mo.    Manufacturer  of  oxy 
welding   and   cutting   i 


Broad    I 


iiiue.      Main   office.   23rd    &   'Walnut  Sts.. 
Louis,    Mo.      Branch   offices   and   ware- 
uses.   1S35  McGee  St.,  Kansaa  City.  Mo.: 


St.,  Los  Angeles 
MODERN     LAMP    A.    SHADE    CO.— 1104 
S.    Wabash    Ave..    Chicago.    111.      Manufac- 
turer of  silk  shades  and  floor  lamps. 

MODERN  LAUNDRY  MACHINE  CO.— 
1414-20  E.  19th  St.,  Kansaa  City,  Mo. 
Manufacturer  of  electric  washing  ma- 
Business  established  1914.  Presi- 
-  "     m.     Smith; 


Downey:    genera 


St.,   S 


dent.  A.  S.  Winkelmeyer:  vice-president 
H.    H.  I.Ippert:   secretary,  H.   Rain. 

MISSOURI  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Secretary.  W  I,  Hutchinson 
Kansas  City  Electric  Cnnstructlun  Co  . 
K ansae    City,   Mo. 

MISSOURI  TELEPHONE  ASSOCIA. 
T I  ON. —President.  Houck  Mclfenry.  Jeffer- 
son Cilv.  Mo  Secretary.  C.  D.  Long.  Jef- 
ferson   City,    Mo. 

MR.  PUNCH.— Trade  name  for  automa- 
tic drills  manufactured  by  the  Goodell- 
Pratt   Co.,   Greenfield,    Mass. 

MITCHELL^-Trade  name  for  electric 
vibrating  screens,  manufactured  by  the 
Stlmpson  Equipment  Co..  Felt  Bldg..  Salt 
Lake  City,   Utah. 

MITCHELL  MOULDING  CO.— 15th  St. 
and  Circle  Ave..  Forest  Park.  111.  Manu- 
facturer of  weod  moulding.  Business  es- 
tablished 189H  President  and  treasurer. 
O.    K.   Mitchell;    vice-president,    E.    G.   Mlt- 


whl'rli    would   be    lost  In"  hand    mlxli 

made   them    very   popular.      They   are   used 

rream  parlors,  candy  shops,  hotels,  re'staur- 

Manufacturers: 

ARNOLD   ELECTRIC   CO.,    Racine,    Wis. 
Manufacturer      of      "Arnold"      sanitary 


drink   mixers. — Adv. 
Canadian    Genera]   Elec 

King  St..    ""      "• 
"ulton-Bell    T 

York,    N.   Y.        _ 
Gibson    Co.,    H.    B..    38    Park    PI.,    New 

York,   N.   Y.     ••Twin-Mixer." 
ttilhert    Co..    The.  A.    C.    Blatchley    Ave.. 

New  Haven,  Conn.      "Polar  Cuh." 
>lqry|lt«n-lt-*,-n   Mr*    '.*■■      I341.I*  fctti  I -1. 

Drive.       R  a  c  in  e  .      Wis.        "Cyclone." 

"Whirlpool." 
Bhelton   Electric  Co..   16  E.  42nd  St.,  New 

York.  N.  Y.   "Shelton." 
MM. — Abbreviation   for    millimeter,    one- 
thousandth  part  of  a  meter  or  metric  unit 
of  length. 
M,    M.    F.- 


i   Co.,   Ltd., 


mngneto- 


MO. — The  form  Mo  is  the  chemical  sym- 
bol for  the  metallic  element  molybdenum. 

MOEBIUS  PROCESS.— A  process  for  the 
parting  of  gold  and  stiver,  especially  In  the 
alloy  resulting  from  the  smelting  Of  the 
slimes  from  electrolytic  refining  of  copper 
or  lead.  Anodes  ol  the  alloy  arc  suspended 
in  groups  of  four  or  five  to  a  common  bus- 
bar In  an  electrolyte  of  silver  and  copper 
nitrate  containing  free  nitric  acid  The 
cathodes  are  of  thin  silver  foil  and  nre 
nearly  equal  in  slse  to  the  cross-section 
of  the  tank;  they  are  suspended  alter- 
nately with  the  anode  rows,  connected  In 
multiple.  The  tanks  are  of  earthenware 
or  tarred  wood.  The  concentration  of  sil- 
ver in  the  electrolyte  Is  only  about  1  gram 
per  liter;  the  pure  metal  deposits  In  loose 
crystalline  form  and  Is  scraped  off  the 
cathodes   by   a   wooden  scraper  worked   by 
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MODERN   TOOL,   DIE  A   MACHINE  CO. 


President,    Guy    Dlncognito;    i 
treasurer,  A.  Orussel. 

MODULATION,  RADIO,— This  term  la 
applied  to  radio  telephone  transmission  re- 
ferring to  the  superposition  of  voice  fre- 
quencies upon  the  high-frequency  carrier 
wave.  The  envelop  of  the  high-frequency 
wave  radiated  by  a  radio- telephone  set 
should  correspond  to  the  voice  frequency. 
In  electron-tube  sets  this  la  usually  brought 
about  In  one  of  two  ways,  by  varying  the 
plate  voltage  of  the  oscillator  tube,  or  by 
varying   the    grid  voltage   of  the    oscillator 


fixtures.  Business  established  1918.  Presi- 
dent and  general  manager.  Henrlk  Moe: 
vice-president.  C.  A.  Bridges;  secretary 
and  treasurer,  T.  L.  Conrad;  sales  manager. 
O.  E.  Moe. 

MOELLER,  A.  E.— 261-3-5  Sumpter  St.. 
Brooklyn.  N.  Y.  Manufacturer  of  electrical 
testing  Instruments.  Business  established 
1898. 

MOFFAT.— Trade  name  for  electric 
ranges  manufactured  by  Moffata,  Ltd., 
Den  I  son    Ave..   Weston,   Ont.,  Can. 

MOFFATS,  LTD.— Den  1  son  Ave.,  Wes- 
ton, Ont.,  Can.  Manufacturer  of  electric 
ranges.  Business  established  1393.  Presi- 
dent. J.  K.  Moffat:  secretary  and  treas- 
urer. T.  L.  Moffat:  general  manager.  F, 
W.  Moffat:  sales  manager.  T.   L.  Moffat. 

MOGADORE  INSULATOR  CO.,  THE.— 
Mogadore,  Ohio.  Manufacturer  of  electrical 
porcelain.  President  and  general  manager. 
F.  W.  Butler;  secretary  and  treasurer.  F, 
A.  Fenton. 

MOGUL.— This  tern 

the   electrical  trade  t_ .    _    

est  standard  type  of  screw  base  lamp 
sockets  and  receptacles.  When  applied  to 
Incandescent  lamps  It  Is  used  for  multiple 
lamps  ranging  from  300  to  1000  watts  and 
for    series    lamps    of    practically    all    sizes. 


s  been  adopted  in 


receptacles  Is   1H   inch. 

___>r    is   Intentionally    used 

so  ai  to  prevent  insertion  of  targe  lamps 
Into  sockets  or  receptacles  intended  for 
smaller  ones.  Aside  from  their  use  with 
large  tamps,  mogul  sockets  or  receptacles 
are    used    for    appliances    taking    over    G60 
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watts,  hi  which  case  the  circuit  must  be  a 
special  circuit,  however,  and  wired  with 
larger  than  No.  14  wire. 

MOGUL.— Trade  name  for  portable  lamp 
guards  manufactured  by  the  McGill  Mfg. 
Co.,  Valparaiso,  Ind. 

MOGUL.— Trade  name  for  babbitt-lined 
bearings  and  babbitt  metal  manufactured 
by  the  Muzzy-Lyon  Co.,  Detroit,  Mich. 

MOGUL  CO. — 11  W.  S9th  St.,  New  York, 
N.  T  Manufacturer  of  waterproofing  com- 
pounds. A.  O  roth  we  11.  owner.  Buslneas 
established  1893. 

MOHAWK.— Trade  name  for  lire  extin- 
guishers manufactured  by  James  M.  Cas- 
tle,   Inc.     1210-12    Arch    St..     Philadelphia. 


'signaling  devices  and 


established  1910. 


Manufacturer     of     seamless,     butted     

tubing,  etc 

MOHR  &  SONS,  JOHN.— 96th  St.  &  Cal- 
umet River,  S.  Chicago.  III.  Manufacturers 
of  boilers  and  other  equipment  for  steel 
mills.  President.  Albert  Mohr:  vlce-presl- 
-  "  ■  cretary.  Charles  B. 


;,  Edward  Mohi .   

;   treasurer,  Willi! 

MOHRLITE — Trade  name  for  electric 
lighting  fixtures  manufactured  by  the 
Mohrllte  Co.  of  America,  901  Harrison  St., 
Nashville.  Term. 

MOHRLITE  CO.  OF  AMERICA,  THE.— 
901  Harrison  St..  Nashville.  Tenn.  Manu- 
facturer of  electric  lighting  fixtures.  Presi- 
dent, John  Early;  vice-president.  L  G. 
Box  well;  secretary,  C.  W.  Hanchette; 
treasurer,  M.  Flantt. 

MOISE-KLINKNER  CO.— 369  Market  St.. 
San  Francisco.  Cal.  Manufacturer  of.  elec- 
tric branding  Irons,  dies  and  die  sinking 
"      ;  recorders,   signs,    signals,  metal 


mpings,  «e 


Business  established  1873. 

. ■.  L.  H.  Molse:  vlce- 

presldent,  M.   J.  Sllva:  secretary  and  sales 
manager,   S.    Pels. 

MOISTEN  ERS.— See  Humidifiers.  air. 
electric;   Humidifiers,   Cigar,   electric 

MOLA.— Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Modern 
Laundry ^Machine  Co..  1414-20  E.   19th   St., 

>e  Insulation, 


J  days  for  wir- 
ing of  lighting  circuits  as  well  as  for  other 
moderate  capacity  circuits.  It  consisted 
-' J —     molding    patterned    after    a 

-  -    —'    made    in    two    parts, 

wo  or  three   grooves 

..,.     — .,      ./Ires,    and    a    separate,  top 

piece  or  capping  which  was  fastened  over 
the  base  and  covered  the  grooves  or  race- 
ways for  the  wires.  This  wood  molding 
was  used  for  a  long  time,  but  was  found 

)  objections   for  lighting   cir- 


molsture 


■   excessive    heat   and    this 


the  wires  In  the  base  exposed.  Unless 
carefully  Installed  the  wires  were  not  vers 
well  protected  The  outcome  of  this  wat 
that  wood  molding  was  not  permitted  foi 
lighting   circuits  in   a   number  of  cltlee 

which   nad   also   _.._ 

capping,  and  Is  used  for  lighting  or  other 
circuits  of  moderate  capacity,  chiefly  for 
extension  circuits  from  outlets  already  In- 
stalled. Certain  modified  types  of  such 
■  metal  molding  were  Introduced  that  were 
not  Btrictly  molding  and  for  this  reason 
the  designation  of  this  material  was  later 
changed  to  raceways.  Raceways  are  now 
divided  Into  the  two  main  classes,  wood 
raceways    and    metal    raceways,    and    both 


introduced 


wiring  and  In 


It.    For  further  dt _ 

see  Raceways  or  moldings,  metal,  for  sur- 
face wiring;  Raceways  or  moldings,  wood, 

MOLDING  FITTINGS. —  See  Raceways 
or  moldings,  metal,  fittings  for;  Raceways 
or  moldings,   wood,   fittings  for. 

MOLDING  MACHINES,  INSULATION— 
Molded  Insulation,  such  as  Bakellte.  Con- 
densite  and  other  similar  products.  Is  gen- 
erally formed  from  a  powder  or  plastic 
mass  In  a  hot  hydraulic  press.  The  heat 
Is  applied  to  make 


proximately    350*    F.    are    required.       This 


and  temperature 


for  a  few  mor 


Manufacturers: 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,   Newark,  N.  J. 

Terkelsen   Machine  Co..    Boston.   Mass. 

MOLDS  FOR  ELECTRICAL  INSULA- 
TION.— These  molds  are  made  up  In  spe- 
cial forms  for  the  endlesa  variety  of  molded 
Insulating  parts  used  In  electrical  equip- 
ment. These  molded  parts  must  be  Very 
accurately  made.  The  molds  are  generally 
from  metal   by   mold  and  die  cutting 


orkers 


machine 

skilled      die 


Manufacturers: 

Adams  Morgan  Co.,  Alvln  Place,  Upper 
Montclalr.    N.    J.      "Paragon." 

Becker  Electric  Works,  3055  Lincoln 
Ave..  Chicago.  111. 

Burroughs  Co.,  Charles,  141-149  Com- 
merce St.,  Newark,  N.  J.  (High  pro- 
Gray  &  Danlelson  Mfg.  Co.,  579  Howard 
St..   San  Francisco.  Cal. 

Hopewell  Insulation  &  Mfg.  Co..  Inc.. 
Hopewell,   Va. 

Keller  Mechanical  Engraving  Co.,  TO 
Washington  St.,  Brooklyn,    N.  T. 

Kuhn  &  Jacob  Machine  &  Tool  Co..  28 
Wood  St..  Trenton,   N.  J. 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 

■jPTKRBUBV  BI-TTON  CO.  8S5  S. 
Main  St.,  Waterbury.  Conn.  (See  dls- 
n!ay  advertisement  on  page  1318.) 

MOLDS  FOR  LEAD  STORAGE- BAT. 
rERY   PARTS.— Most  of  the  parts  of  lead 


e  of  1( 


t  In  s 


■r.lal 


molds  which  are  very  accurately „  , 

used  In  casting  the  gride.  The  smaller 
parts  are  cast  in  molds  forming  a  number 
of  such  parts  at  each  pouring.  Battery 
molds  are  used  chiefly  by  storage- battery 
manufacturers   and    to   a   limited  extent   In 

Manufacturers: 

Iqulpment    &    Supply    Co..    1400 

;an  Ave..  Chi " 

'  TOOLS  CC 

.__..  Montclalr.  N.  J. 
Orum,  S.  R.  M..  North  Philadelphia,  Pa. 
MOLECULAR  CONCENTRATION.— The 
lumber   of   gram    molecular   weights    of    a 


tratlon  of  any  solution  of  sulphui._ ._ 

therefore     expressed     by     the   'number    of 


nlflcant  and  useful  In  calculation. 

MOLINE     MALLEABLE    IRON     CO,— St. 

Charles.  111.  Manufacturer  of  malleable 
iron  castings.  President.  T.  S.  Fauntleroy: 
secretary,  R.  R.  Fauntleroy. 

MOLONEY  BELTING  CO^IJO  N.  Frank- 
lin St..  Chicago.  HI.  Manufacturer  of 
leather  belting.  President.  B.  F.  Horstlng; 
vice-president,  E.  R.  Lewis;  treasurer, 
Joseph  En  n  rich. 

MOLONEY  ELECTRIC  CO.— St,  Louis, 
Mo.  Manufacturer  of  transformers.  Busi- 
ness established  1897.  President  and 
treasurer.  T.  O.  Moloney;  vice-president 
and  sales  manager,  J.  J.  Mullen;  secretary, 
H.  W.  Wurdack.  Main  office  and  factory. 
7th  &  Hickory  Sts..  St.  Louis,  Mo.  Branch 
offices.  New  York.  N.  Y.:  Chicago.  III.: 
Minneapolis,  Minn.;  San  Francis™,  cm  - 
Los  Angeles,  Cal.;  Seattle,  Wash.;  Boston. 
Mass.;  Salt  Lake  City,  Utah;  Pittsburgh, 
Pa.:  Buffalo,  N.  Y.;  Cleveland,  Ohio:  Phila- 
delphia. Pa.;  Detroit.  Mich.;  Charlotte,  N. 
C. :  Birmingham,  Ala. 

MOLONEY  ELECTRIC  CO.  OF  CAN. 
ADA,  LTD.— Windsor.  Ont.,  Can.  Manu- 
facturer ol  transformers.  Business  estab- 
lished 1910.  Main  office  and  factory.  Wind- 
sor. Ont..  Can.  Branch  offices.  Toronto, 
Ont:      Winnipeg,     Man.;      Montreal,     Que.; 


[allfai 


N.   ; 


MOLTEN  ELECTROLYTES. —  Melted 
materials  used  as  electrolytes,  meaning 
materials  that  are  solid  at  ordinary  tem- 
perntures.  Examples:  fused  caustlo  soda, 
melted  lead  chloride,  etc.  They  usually 
conduct  well,  and  are  split  up  by  electroly- 
sis into  two  essential  constituents— the 
metallic  base  at  the  cathode  and  the  acid 
radical  at  the  anode.  They  are  often  used 
as  the  basic  materials  from  which  metals 
are  extracted,  the  heat  necessary  to  main- 
tain the  electrolyte  melted  being  frequently 
supplied  by  the  electrolysing  current  alone. 

477 


MOLTRUP  STEEL  PRODUCTS  CO— 
Beaver  Falls.  Pa.  Manufacturer  of  shaft- 
ing and  other  steel  products.  F.  H.  Guppy, 
secretary. 

MOLYBDENUM,  SHEET  AND  WIRE.— 
The  uses  of  thla  material  are  on  the  whole 
recent  developments.  One  of  the  most 
Important  uses  Is  In  hot  cathode  apparatus 
used  In  radio  telephone  and  telegraph 
equipment.  It  Is  made  Into  fine  wire  and 
In  sheets  as  thin  as  0.005  Inch. 

Manufacturers: 

Fansteel  Products  Co..  Inc.,   North  Ctal- 

,  m. 


INDEPENDENT    LAMP    A    WIRE    CO.. 
1737  Broadway.  New  York,  N.  Y.     (See 
display  ad  page   1251.) 
Pick  Mfg.  Co.,  Richard,  124  N.  Wells  St., 

Chicago.  111.     <Wlre.) 
MOMENT.— Trade     name     for      switches 
manufactured    by    the    Esler    Electric   Mfg. 
Co.,    418    Lincoln    St.,    Marlon,   Ind. 

MONARCH.— Trade  name  for  gasoline 
and  kerosene  engines  manufactured  by  the 
Grand  Rapids  Qas  Engine  Co.,  Grand 
Rapids,  Mich. 

MONARCH.— Trade      name      for     wires 

manufactured   bv   the   Monarch   Electric    & 

Wire  Co.,   634  W,  Adams  St.,  Chicago,   III. 

MONARCH. — Trade  name   for   renewable 

*   by   the   Monarch   Re- 


de Fuse  Co.,  Jamestown,  N.  Y. 

)N  ARCH, —Trade  name  for  soot  blow- 
manufactured    by    the    Monarch    Soot 


driven  bench  grinders  manufactured  by  the 

Winchester  Optical  Co.,   Horseheada,  N.  Y. 

MONARCH.— Trade     name     for     electric 


r  of  v 


s  SL,  Chicago,  nt. 


_ „nt,    L.    A.    St ..-.   .... 

A.  G.  Schwab:  secretary  and  treasurer,  H. 
Schwab;    sales    manager,    E.    H.    Frank. 

MONARCH  ELECTRIC  CO.,  LTD.— SL 
Lawrence  K-  Waterman  Sts.,  St.  Lambert. 
Que.,  Can.  Manufacturer  of  switchboards, 
street  lighting  equipment,  transformers. 
lightning  arresters,  wiring  devices  and 
o trier  electrical  specialties.  Business  es- 
tablished 1907.  President.  J  M.  Robertson; 
general  manager.  G.  M.  Wight:  sales  man- 
ager, H.  W.  Falrllc 

MONARCH  REFILLABLE  FUSE  CO — 
Jamestown,  N.  Y.  Manufacturer  of  re- 
newable fuses.  President,  R.  P,  Stewart: 
vice-president,  H.  H.  Roberts;  secretary. 
treasurer  and  general  manager,  R.  F. 
Fisher.  Sales  representatives,  F.  B.  Smith 
&  Co.,  170  Summer  St.,  Boston,  Mass.; 
Watts  &  Barry.  Inc.,  50  Church  St.,  New 
York.  N.  Y.;  Louis  Cassin,  414  Pennsyl- 
vania Uldg..  Phladelphla,  Pa.;  Jefferies  & 
Goodloe.  Mutual  Slug.,  Richmond,  Va.; 
Jefferies  &  Goodloe,  Mutual  Bldg.,  Atlanta, 
Ga.;  W.  A.  McCombs  Co.,  Union  Arcade 
Bldg.,  Pittsburgh,  Pa.;  Buckeye  Equipment 
Co.,  26  W.  3rd  St.,  Cincinnati,  Ohio;  A.  R. 
McNally.  517  National  City  Bldg..  Cleve- 
land, Ohio:  J.  T.  Pearson  Co..  1220  Dime 
Savings  Bank  Bldg.,  Detroit,  Mich.;  I.  A. 
Bennett  Co.,  122  W.  Adams  St.,  Chicago, 
lit.;  Wescoe  Electric  Supply  Co.,  Denver, 
Colo.:  O.  L.  Hoadley,  609  Seaboard  Bldg., 
Seattle.  Wash.T  Electrical  Specialty  Co., 
625  Market  St.,  San  Francisco,  Cal.,  and 
Los  Angeles,  Cal. 

MONARCH  SOOT  REMOVER  CO..  INC. 
— Wollaston,  Mass.  Manufacturer  of  soot 
blowers.  President.  Bradford  L.  Ames; 
treasurer,  Leonard  W.  Newell.  Main  office. 
Wollaston,  Mass.  Sales  office,  281  Franklin 
St..   Boston,   Mass. 

MONARCH  TELEPHONE  MFQ.  CO.— 
Fort  Dodge,  Iowa.  Manufacturer  of  tele- 
phones, switchboards  and  exchange  equip- 
ment. Business  established  1901.  Presi- 
dent. O.  M.  Oleson;  vice-president.  F.  L. 
Loomls;  secretary  and  general  manager.  L. 
Q.     Trumbull;     treasurer.    J,     M.     Plalster; 

Wm     F    Quails. 

for  Illuminating 
glassware  manuiaccurea  oy  the  Macbeth- 
Evans  Glass  Co.,  Chamber  of  Commerce 
Bldg.,  Pittsburgh,  Pa. 

MONCE,  INC.,  S.  O,— Unlonvllle,  Conn. 
Hfsmif.-icturer  of  glass  cutters,  president, 
S.  G.  Monce:  secretary  and  treasurer,  Or- 
rln  J.   Moses.      . 


3gle 
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MONEYWE1GHT  SCALE  CO.— 326  W. 
Madison  St.,  Chicago.  III.  Manufacturer 
of  electrically  lighted  computing  ana  weigh- 
ing scaleH.  Subsidiary  of  Computing-Tab* 
u  la  ting- Recording  Co.,  BO  Broad  St.,  New 
,    York.   N.  Y. 

MONITOR. — A  person  in  a  manual  cen- 
tral telephone  office  who  {unobserved)  lis- 
tens In  on  the  operator's  telephone  sets  to 
see    how     the    operators    are    doing     their 

MONITOR. — Trade  name  for  mechanics' 
levels  manufactured  by  C.  L.  Berger  & 
Sons,   Boston,   Mass. 

MONITOR— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Huenergardt  Co.,  19th  &  Vine  Sts.,  IJa- 
coln.  Neb. 

MONITOR.— Trade  name  for  bells  for 
street  cars,  telephones,  etc.,  manufactured 
by  the  Mi. .1  hul tan  Electrical  Supply  Co.. 
Inc..  17  Park  PL,  New  York.  N.  Y. 

MONITOR— Trade  name  for  portable 
lamp  guards  manufactured  by  the  McQUt 
Mfg.  Co..   Valparaiso,   Ind. 

MONITOR— Trade  name  for  motor- 
driver,  ice  cream  freeiera  manufactured  by 
Thomas  Mills  &  Brother.  1801  N.  8th  St.. 
riiilmielnriin.    Pa. 

MONITOR  CONTROLLER  CO.— 500-16  E. 
Lombard  St..  Baltimore.  Md.  Manufacturer 
of  motor- starting  and  control  equipment. 
Pr  .Went,  C.  R.  Burling:  vice-president, 
William  T.  Holmes;  secretary,  Edward 
Mclntyre;  treasurer,  J.  E.  Henderson. 

MONO -CELL.— Trade  name  (or  flashlight 
latteries  manufactured  by  the  Franco 
Electric  Corp.,  Franco  Bldg..  Brooklyn, 
N.   Y. 

MONOCOIL,— Trade  name  for  electric 
toy  motor  manufactured  by  the  C.  D. 
Wood  Electric  Co.,  441  Broadway.  New 
York.  N.  Y. 

MONO  CORPt  OF  AMERICA.— 26  W. 
Broadway.  New  York,  N.  Y,     Manufacturer 

alysis  instruments.  Business  established 
1901.  President  and  treasurer,  Gustav 
Lange,  Jr.;  vice-president  and  general 
manager,  F.  D.  Harger;  secretary.  L. 
Burke:  sales  manager.  E.  D.  Harger.  Sales 
representatives,  C  D.  Davis.  Pittsburgh. 
Pa. ;  Bryant  Engineering  Co.,  Detroit, 
Mich.;    George  B.  Allan  Co.,  Dallas,  Tex. 

MONOGRAM.— Trade  name  for  red  cedar 
poles  produced  by  the  Central  Wisconsin 
Supply  Co..    Beaver  Dam,  Wis. 


i   St.,  Chi i 

MONOLITE.— Trade     name     for     street- 
lighting  _  standards     manufactured    by    the 


New  York,    N.  Y. 

MONOX.— The  technical  name  for  silicon 
monoxide,  produced  by  the  partial  reduc- 
tion of  silica  by  carbon  in  the  electric  fur 
nace.  It  Is  a  good  refractory  and  heat- 
lnaulatlng  material. 

MONROE. — Trade  name  for  ground 
clamps  manufactured  by  Hubbard  &  Co., 
6301   Butler  St.,  Pittsburgh,   Pa. 

MONTAN.— Trade  name  for  Insulating 
wax  manufactured  bv  (he  Strohmeyer  & 
Arpe  Co.,  139-Mt  Franklin  Si..  New  York, 
N.    Y. 

MONTEREY.— Trade  name  for  hydraulic 
packing     made     hv     the     Cinr- J..--.-     ""  - 
llllblM 


r?  * 


,T •  ■■  b.^  ,lirliniH-,na       &       L" 

Philadelphia,    I1*. 

MOON.— Trade  name  for  oil  and  grease 
cups  manufactured  by  the  American  In- 
jector Co.,    173   1-ith    Ave.,   Detroit.  Mk'h. 

MOON  CO.,  GEORGE  C— Garwood.  N  J. 
Manufacturer     of    galvanized     strand     and 


,   New  York.  N.  Y. 
MOONLIGHT     SCHEDULE.— This     is     n 

schedule  for  lighting  of  street  lamps  which 
shows  the  time  of  lighting  and  extinguish- 
ing every  night  In  the  year  on  a  schedule 
in  which  advantage  Is  taken  of  those  times 
when   there  is  supposed   to   he   moonlight. 


according    to    definite    rules.      For    further 
details  see  Schedules  for   street  lighting. 

MOONSTONE.-^Trade    name    for    Illumi- 
nating glassware  manufactured  by  the  Jef- 


low  Ave.,  Hoboken,  N.  J. 

MOORE.— Trade  name  for  steam  turbines 
manufactured  by  the  Moore  Steam  Tub- 
hlne  Corp.,   Wellsville,   N.   Y. 

MOORE— Trade  name  for  electric  fur- 
naces manufactured  by  the  Pittsburgh 
Electric  Furnace  Corp.,  71*  Union  Bank 
Bldg..  Pittsburgh,   Pa. 

MOORE  a.  WHITE  CO.,  THE— Philadel- 
phia. Pa.     Manufacturer  of  friction  clutchi 
i< — u.,.      i       \twood    ""•"-"■■-     -■'—■ 

.'  Shelton  A.  Hlbbs. 
MOORE    BROS.    LIGHTNING    ROD   CO. 

— Maryvllle.  Mo.  Manufacturer  of  light- 
ning rods  and  lightning  rod  fittings.  Busi- 
ness established  1900.  President.  D.  C. 
Moore:  vice-president.  E.  V.  Moore;  secre- 
tary-treasurer. G.  J.  Moore  Main  office, 
Maryvllle,  Mo.     Branch  office,  Peoria,  III. 

MOORE  CO.,  THE  FRANKLIN.— Wlti- 
sted.  Conn.    Manufacturer  of  electric  hoists 


Si:; 


Adams:     s 

Whiting.       _ 

New    York,    N.    Y.;  Stephen    Glrard 

Philadelphia.      Pa.:  Peoples     Bank 

Pittsburgh,    Pa. 

MOORE  ELECTRIC  CORP.— 202  S.  State 

St..    Chicago.    111.,  Manufacturer    of    olec- 

nnd  face  drying  fans.  Business  estab- 
lished 1916.  Pesldent  and  treasurer.  Dr. 
G.  W.  Moore;  vice-president,  Spencer 
Ward:  secretary  and  general  manager,  W. 
E.  Gray.  Factory,  Racine,  Wis.  Exclusive 
.M-slrilv.nor.  Wieinmcti  &  Hilger.  Ltd.,  106- 
110   Lafayette   St..   New  York.  N.  Y. 

MOORE  OIL  REFINING  CO.,  THE— 
Cincinnati,  Ohio.  Manufacturer  of  lubri- 
cating o  Is  and  greases.  Business  estab- 
lished 188),  President,  B.  G.  Dawes;  vice- 
president  and  general  manager.  John  Ed- 
wards: secretary  and  treasurer,  F.  8. 
Heath;  sales  mfirisiger,  Churls  Rice.  Main 
office  and  factory.  York  &  McLean  Sts., 
Cincinnati,  Ohio.  Branch  offices  and 
warehouses,    Columbus.    Ohio:    Logansport. 


MOORE  STEAM  TURBINE  CORP.— 
Wellsville,  N.  Y.  Manufacturer  of  steam 
turbines.  . 

MORAN  £  HASTINGS  MFG.  CO— 16-18 
W.  Washington  St..  -Chicago,  III.  Manu- 
facturers of  lighting  fixtures.  President, 
Franz  Brieczkowskl :  secretary  and  treas- 
urer, P.  S.  Olson;  general  manager.  H.  C. 
King;  sales  manager.  H.   S.  Ismon. 

MORAN  &  MAC  NAIR.  INC.— 72  W.  Lake 
St,  Chicago,  111.  Manufacturer  of  electric 
lighting  fixtures  and  lamps.  Business  es- 
tablished 1308.  President.  Walter  Mac- 
Nafri  vice-president.  Albert  T.  Tllton;  sec- 
retary and  treasurer,  R.  Hughes. 

MORAN  BOLT  «.  NUT  MFG.  CO.— Main 
&    Florida   Sts..    f-     -       ■ 

treasurer,  L.  Mor 

MORE-JONES  BRASS  &  METAL  CO.— 
3132-44  N.  Broadway,  St.  Louis.  Mo.  Man- 
ufacturer i  '  ' 

and  coppe.    

tabllshed  1876     lTesidenl „. .. 

8iit,  John  H  Btrallchl  vice- presidents. 
Thomas  H.  Wright,  Samuel  W.  Crawford; 
secretary  and  sales  manager.  Raymond  3. 
Herman;   treasurer.  Joseph  A.   Neuwirih. 

MORGAN.— Trade  name  for  electric 
hoists  manufactured  by  the  Brown  Clutch 
Co..  Sandusky.  Ohio. 

MORGAN  *  CO.— Brooklyn.  N.  Y. 
Manufacturers    of    Illuminating    glassware. 

MORGAN  ENGINEERING  CO..  THE— 
Alliance.  Ohio.  Manufacturer  of  motor- 
driven  furnace  charging  machines,  cranes, 
hydraulic  presses.  Main  office  and  factory, 
Alliance,  Ohio.  Branch  cilice*.  KquitaUe 
Bldg.,  New  York,  N.  Y.;  Birmingham, 
Ala.:  Oliver  Bldg.:  Pittsburgh.  Pa.;  122  S. 
Michigan  Ave..   Chicago.  III. 

MORGAN-GARDNER  ELECTRIC  CO.— 
2610  Shields  Ave.  Chicago.  111.  Manufac- 
turer of  electric  coal  mining  machinery. 

MORGAN  MFG.  CO.,  INC — Keene,  N. 
H.  Manufacturer  of  spnrk  plugs.  ITesi- 
dent.  B.  Morgan;  treasurer,   F.   P.  Kendall. 

MORGAN  VISE  CO.— 35  S.  Dcsplalnes 
St.,  Chicago.  III.  Manufacturer  of  vises. 
President,  George  W.  Morgan. 
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.. -ITE  BRUSH  CO.,  INC.— 619  W. 
New  York.  N.  Y.  Manufacturer 
ot  commutator  brushes,  flexible  brush  con- 
nectors, contacts,  etc.  Business  estab- 
lished   1903. 

MORKRUM    CO.— 1410  Wrlghtwood  Ave:, 
Chicago,     111.       Manufacturer    .of  ,  J^nting 


Ster- 


id  other  telegraphic  Inst 
muuiies*  established  1910.  Preside...,  fi- 
ling Morton:  vice-president,  C.  U  Krnm, 
secretary  and  treasurer,  Daniel  Peterkln; 
general  manager,  Howard  Krum;  sales 
manager.  J.  O.  Carr. 

MOR -LITE.— Trade  name  for  Incan- 
descent lamps  manufactured  by  the  How- 
land    Mfg.    Co..    SO    Franklin    St..    Maiden, 

MORREAU  CO..  THE.— 1303-1307  Oregon 
Ave,  N.  B..  Cleveland.  Ohio.  Manufac- 
turer of  lighting  fixtures  and  portable  elec- 

MORRIN-CLIMAX  BOILER  CO.— Jersey 
City,  N.  J.  Manufacturer  of  water-tube 
boilers. 

MORRIS  CRANE  *  HOIST  CO.,  LTD., 
THE  HERBERT — Niagara  Falls.  Can. 
Manufacturer  of  electric  cranea  and  hoists. 
President  M-  R-  Meldrum;  vice-president. 
R.  Gillespie:  secretary,  D,  E.  Parrlsn. 
Main  office  and  factory,  Niagara  Falls.  Can. 
Branch    offices,     Montreal,    Que.:    Toronto, 


and    J.    W.    Morr 


MORRISON     RICKER    MFG.    CO. — Grlti- 

ieii,     Iowa.       Manufacturer     of     linemen's 

her  gloves.      Business   established    1 


President     and     general 

-■  "     ■;  vice- president,  S .    . 

C.    Bennett;    treasurer,    A.    L. 


Kicker 


:,  Fred  Morrison:  sec- 


Rleker';  sales  manager.  J.  M.  Ford. 

MORROW  CO.,  TH  E.— Waukegan,  1U. 
Manufacturer  of  electric  vacuum  cleaners. 
Factory.  North  Chicago,  Til.  R.  H.  Mor- 
row, proprietor. 

MORSE.— Trade  name  for  lamp  guards 
manufactured  by  the  Hamblln  &  Russell 
Mfg.   Co..   Worcester,  Mass. 

MORSE  CHAIN  CO.— Ithaca.  N.  Y. 
Manufacturer  of  silent  power  transmission 
chains.  President.  F.  L.  Morae:  vice-nresl- 
dent,  E.  T.  Turner;  secretary,  D.  B.  Terry: 
treasurer.  F.  L.  Morse:  general  sales  man- 
ager. V.  D.  Morse.  Main  office  and  fac- 
tory, Ithaca.  N.  Y.  Branch  offices,  141  Milk 
•■--■■--      " — ■    Merchants    Loan    & 

___>,  III.;  Engineers  Bldg.. 

Ohio:  Detroit.   Mien.;  GO  Church 

St..  New  York.  N.  Y.:  Westlnghouse  Bldg.. 
Pittsburgh.  Pa.:  Monadnoek  Building.  San 
Francisco.  Cal.;  Atlanta,  Ga.;  Greensboro. 
N.    C.      Sales    representatives.    Morse    En- 

aneerlius  Co.,  Kansas  Cltv  and  St.  Louis, 
o .:■  Mtrong- Scott  Mfg.  Co.,  Minneapolis. 
Minn.:  Jones  &  Glaaseo.  Montreal.  Que., 
and  Toronto,  Ont„  Can. 

MORSE,  FRANK  W— 289  Congress  St. 
Boston,  Mass.  Manufacturer  of  electric 
lighting  specialties.  Business  established 
1893.  Frank  W.  Morse,  owner.  Sales  rep- 
resentatives. Electrical  Equipment  Co..  9 
S.  Clinton  St.,  Chicago,  111.;  Central  States 
Sales  Co.,  211  High  Ave.,  Cleveland.  Ohio; 
Automotive  Equipment  Sales  Co.,  1104 
Hartje  Bldg..  llttsburgh.  Pa.:  Electric 
Sales  Co..  Kenyan  Bldg..  Louisville.  Ky.; 
S.  F.  Wilbur,  9r.fi  l'OMt.  .St..  San  Francisco. 
Cal.;  Arthur  M.  Newhouse.  5  S.  Wabash 
.We..  Chicago,  ill.;  A.  W.  Voorhls,  21  Park 
Row,  New  York,  N.  Y. 

MORSE  EUREKA. — Trade  name  for 
testing  clips,  terminals  and  nuts  manufac- 
tured by  Frank  W.  Morse,  289  Congress 
St..   Boston.  Mass. 

MORSE,  SAMUEL  FINLEY  BREESE.— 
An  American  Inventor  and  artist  (born  at 
Charlestown.  Mass.,  1731.  died  in  New 
York,  18J1),  who  Is  famous  for  his  Inven- 
tion c*  *■*--     '     * 

■  "'■  il  Yule  Cnlleue  in  llil.  „,„  ...„,„.  ... 
.    several    trlpa    t- 

_   studies  in  painting 

and  received  a  professorship  in  art  In 
New  York  City.  Morse  first  conceived  the 
idea  of  the  telegraph  while  on  board  ship 
on  his  return  from  Europe  to  America  In 
1832.  while  discussing  the  then  recent  dis- 
covery in  France  of  a  method  of  increasing 
the  power  of  a  magnet  by  passing  electric 
current  through  colls  or  insulated  wire 
wound  on  a  soft  Iron  bar.  In  September, 
1837.  he  made  a  public  exhibition  of  his 
telegraph  and  In  that  year  filed  his  caveat 
at  Washington.  In  1888  he  asked  Congress 
for  funds  to  construct  an  experimental  line 
from  Washington  to  Baltimore.  After  al- 
most despairing  of  this  aid,  he  was  pleas- 
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antlv  surprised  to  team  that  Congress,  at 
the  last  moment  of  Its  session  In  March, 
184S.  had  appropriated  130,000  far  this  line. 
In  1844  Horse  succeeded  In  establishing  a 
working-  telegraph  line  between  the  two 
,..,,._  ......    ., ....   to  thfi  wor]d  tnE 


ments  and  line  equipment,  b ..   ... 

tlcal  code   of  telegraph  signals  which   i. 
-       'hie    day    and    generally    known 


■ailed    I 


the    < 


American.  Professor  Morse  set  up  the 
first  daguerreotype  apparatus  and  with 
John  W.  Draper  was  associated  In  taking 
the  first  daguerreotypes  (crude  photo- 
graphs) In  America.  In  October,  1842.  he 
had  laid  the  first  submarine  line  across  the 
harbor  of  New  York  and  later  gave  valu- 
able ^assistance  to  Peter  Cooper  and  Cyi 


W.    Field   in 


lay 


the  first  Atlantic  cable. 
MORSE    TWIST     DRILL.    A    MACHINE 

CO.— 163  Pleasant  St..  New  Bedford.  Mass 
Manufacturer  of  twist  drills,  dies,  chucks 
etc.  Business  established  1864.  Treasurei 
and  general   manager.   H.    E.    Cushman. 

MORSE- WATCH. —Trade  name   for  tele- 
graph sounder  manufacturer!    by  the  Man- 

ufac-tm-ers'    ft    Inventors- ~ 

Qold  St..   New  York.  N.  Y. 

MOSAIC  8HAOE  CO.— 589 


Electric   Co..   19 
s  St.. 


'.  L.  Vlxirito. 


president  and 

MOSHER— Trade  name  for  steam  and 
oil  separators  made  hv  the  United  Ma- 
chine  ft  Mtg.   Co.,   Canton.  Ohio. 

MOSLER  A  CO.,  A.  R.— Mt.  Vernon. 
N.  Y.  Manufacturer  of  spark  plugs.  Pres- 
ident and  treasurer,  Arthur  R.  Mailer: 
vice-president  and  secretsry.  E.   L.  Mosler. 

MOSSBERO     CO..     FRANK I-nmh     St. 

Attleboro.  Mass.  Manufacturer  of  wrenches. 
Business  established  1902.  President.  Wel- 
ter I.  Tuttte;  vice-president.  Silas  Tuttle: 
secretory  and  general  manager.  Everett  L. 
Ford;  treasurer  and  sales  manager.  Frank 
T.  Chase.  Branch  offices  and  warehouses. 
180  N.  Market  St..  Chicago.  HI.:  214  Mari- 
time Bid g.  Seattle.  Wash.;  1129  N,  Beck- 
ley  Ave..  Dallas.  Tex.:  Chamber  of  Com- 
merce Bdlg.,  Athmtii.  <!n.  District  offices. 
BOS  Equitable  Bldg..  Los  Angeles.  Cal.;  tit 
TTnderwood  Bldg.,  Snn  Francisco.  Cal.:  414 
Drummond    Bldg..    Montreal,    Que..    Can. 

MOSS-SCHURY  MFG.  CO..  INC.— HI 
441  Woodbrldge  St.,  E„  Detroit.  Mich. 
Manufacturer  of  electric  household  refrig- 
erators, fuses,  and  automobile  lucks.  Busi- 
ness established  1919.  President.  James 
B.  Webber:  vice-president  and  general 
manager,  Benjamin  L.  Moss;  secretary  and 
treasurer,  Qeorge  B.  Graves.  Sales  repre- 
sentatives, Advance  Sales  Co..  74  W.  Wash- 
ington St..  Chicago,  111.;  W  I-  ColIIngs  ft 
Co.,  405  Redondo  Ave.,  Long  Beach,  Cal.; 
F.  B.  Bernhardt  ft  Co.,  13  S.  4th  St.,  St. 
Louis,  Mo. 

MOSS  TIE  CO.,  T.  J.— Security  Rldg., 
St.  Louis.  Mo.  Manufacturer  of  railroad 
ties.  President.  J.  W.  Fristc*;  vW-preBl- 
dents.  T.  J.  Moss  and  E.  E.  Pershall;  sec- 
retary. F.  C.  Wand;  treasurer.  J.  M.  Rigby. 

MOTIOQRAPH.— Trade  name  for  mo- 
tion-picture and  motion-picture  rewind 
machines  manufactured  hv   the   Enterprise 

a~    tlcal    Mfg.    Co.,    584    W.    Randolph    St., 
Icago,   III. 

MOTION-PICTURE  MACHINERY  AND 
APPLIANCES.  MISCELLANEOUS.— Un- 
der this  classification  are  Included  verloui 
devices,  attachments  to  standard  equip- 
ment, which  are  designed  for  special  usei 
in  connection  with  such  machines.  Amonf 
these   devices 

automatically 
light    and    closing    the    shutter    In    case    of 
accident    to   machine   or    breaking   of   the 
film,  also  signals  for  various  purposes,  etc. 
Manufacturers: 
Feaster  FOm  Feed  Co..  New  York.  N.  Y 

"Feaster."      (Film   feed    machines.) 
Priima.  Inc..  71   W.  23rd  St..  New  York. 

N.   Y. 
Ulmer    Circuit    Breaker.    Inc..    Louisville, 

Ky.     (For  motion -picture  machines.) 

MOTION-PICTURE      MACHINES.      MO 

TOR-DRIVEN.    MINIATURE.— The    mlnla- 

tenslvely  mor  projecllon  of  commercial  and 
educational  dims  In  conjunction  with  sales 
talks,  safety  and  other  lectures,  school  end 
private  entertainments,  etc.  The  outfits. 
although  In  essential  parts  the  same  as  the 


.    control   devices    foi 


The  National  Electrical 
that  these  machines  must 
lore  than  660 


ing"  film  only. 


Ad -Photo- Scope  Co.,  308  N.  Michigan 
Blvd..  Chicago.  III.  "Ad-Photo -Scope." 
'  — -rlcan   Foundry   Co.,   Newark.    N.   J. 


.- -an    IToJecting    Co.,     The,    6231-33 

Broadway,    Chicago.    IJL      "American." 

Cummlngs.  A.  B..  53-69  Falmuuth  St.. 
Attleboro.    Mass..    "Ah-Cum-O-Grnph." 

De    Vry    Corp..    1260    Marianna    St..    Chl- 


Underwood  ft  Underwood,  Inc.,  417  5th 
Ave..   New  York.   N.  Y.      "Touriscope." 

United  Theatre  Equipment  Corp..  25  W. 
45th  St..  New  York,  N.  Y.  "U  T.  E  — 
IToctor." 

Victor  Anlmatograph  Co..  527  W.  4th  St., 
Davenport,    Iowa.      "Victor." 

Williams.  Brown  ft  Eorle.  Inc.,  91S 
Chestnut  St..   Philadelphia,  Pa. 

MOTION-PICTURE  MACHINES,  MO- 
TOR-DRIVEN, STANDARD.— The  motor- 
driven  machines  used  In  regular  motion- 
picture  theaters  are  subject  to  the  most 
rigid  requirements  by  the  National  Elec- 
trical Code.  The  arc  or  incandescent  lamp 
and  the  reel  magazine  must  be  housed  In 
individual  metal  casings:  no  solder  can  be 
used  In  the  construction  of  the  magazines; 
the  film  must  not  be  exposed  to  the  light 
of  the  projecting  laniD  except  when  the 
Aim  is  running  at  regular  operating  speed, 
and  the  motor  must  be  specially  designed 
and  approved.  These  requirements  are 
met  by  the  standard  machines,  which  are 
very  ruggedly  built  almost  entirely  of 
metal.       The     reel     magazines,     lamp     and 

a  metal  frame  with  adjustable  legs,  and 
sometimes  adjustable  for  tilting  to  any  de- 
s'red  angle.  The  motor  Is  generally 
mounted  directly  below  the  lower  maga- 
zine with    the  winding  mechanism  directly 


laft. 


.   tar 


„ ........   _   , of  the  equipment, 

but  Is  usually  external  to  the  machine. 
The  mo  tor -driven  machines  are  used  ex- 
tensive! v.  especially  where  the  best  results 
are  desired  as  motor  drive  gives  uniform 
Projecting  speed  which  cannot  be  obtained 
by    the    hand    method.      The    machines 

— lally    pr~ 

_   cut  .oft 

Manufacturers: 

Balrd  Motion  Picture  Machine  Co..  24 
E.  23rd    St..    New  York.    N.   Y. 

Bell  ft  Howell  Co..  1801-15  Larchmont 
Ave..    Chicago,    III.      "Standard    Clne- 

Cnsmogronh  Motion  Picture  Machine  Co.. 

Inc.,      Film      Bldg..      Cincinnati.      Ohio. 

"Cnsmograph." 

ise  Optical  Mfg.  Co.,  664 
St.,  Chicago.    111.      "Mi- 
, cope   Mfg.   Co.,    49   Me 

Newark,    N    J.      "Graphoscoi 
Lancashire     Dynamo     ft     Motor     Co.     of 

Canada.   Ltd..   45  Niagara  St..  Toronto. 

Ont..  Can. 
Muster     Machine     Tool     Co.,     Inc.,     New 

York,    N.    Y.      "Master." 
Mcintosh    Stereopticon    Co.,    30    E.    Ran- 
dolph  St..   Chicago,   lit,     "Edison." 
Nicholas    Power    Co.,    Inc..    90    Gold    8t„ 

New   York.    N,   Y,     "Cnmeragraph." 
Precision    Machine   Co.,    Inc..    New   York. 

N.    Y.      "Simplex." 
Uniscope    Co..    215S    Fulton    St..    Chicago, 

111       "■Unlscope." 
United   Theatre  Equipment  Corp.,   26   W. 

46th  BL,  New  York,  N.  Y.     "U.  T.  E.— 

Victor  Anlmatograph  Co..  627  W.  4th  St., 
Davenport.  Iowa.  "Victor  Safety 
Cinema,"    "Anlmatograph,"    -Victor." 

Williams,      Brown      ft     Earle,      Inc..      918 


St.. 


lelphla. 


MOTION -PICTURE  PROJECTING 
LAMPS.— f^ee  Lamps,  arc.  projecting,  stage 
and      stereopticon:      Lamps,      incandesi — * 

MOTION-PICTURE         REWIND 
CHINES,  MOTOR. DRIVEN.— These  de' 

consist    of    a    sheet    metal    enclosure    

talning  two  reels  and  suitable  motor-driven 
mechanism  for  unwinding  an  exhibited 
film  from  one  reel  onto  another  for  lutui 
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use  and  at  the  same  time  permitting  In- 
spection of  the  film  during  rewinding  The 
National  Electrical  Code  requires  that  the 
Alms  be  housed  In  the  sheet-metal  maga- 
zines and  that  there  shall  not  be  exposed 
more  than  two  feet  of  the  Dim  In  the 
booth.       These    requirements    are    met    In 


the 


achliif 


ichinery 


Hallberg 


Chicago.    111.      "MntEOKi-KJ'h." 
_  ...    J.    H.,    25    W.    46th    St.    New 
York,  N.  Y. 
Nicholas    Power    Co.,    Inc..    90    Gold    St.. 

New   York.  N.    Y.      "Cameragraph." 
Williams.      Brown      ft      Earle,      Inc..      918 

Chestnut  St..   Philadelphia,  Pa. 
MOTION-PICTURE      WIRE.— See     Wire. 
MOTOR.  AC— A  motor  converting  power 


classes,  the  synchronous  and  the  asyn- 
chronous. The  synchronous  motor  la  a 
synchronous  alternator  with  its  [unction 
reversed.  Its  speed  Is  fixed  by  the  fre- 
quency of  the  supply  and  the  number  of 
poles,  independent  of  the  voltage  or  load. 
Asynchronous  motors  change  their  speed 
more  or  less  with  load.  They  may  have 
approximately  constant  speed,  as  the  In- 
duction motor,  or  a  variable  speed  as  the 
a-c.    series,    the    repulsion    and   some  other 

MOTOR,  A-C.  COMMUTATOR.— A  motor 

whose    rotor    Is    provided    with    a    winding 

of  a  d-c.  machine.  In  some  motors,  as  the 
series  and  the  repulsion  types,  the  com- 
mutator is  a  necessary  feature  of  the  con- 
struction; In  others,  ns  the  single-phase 
and  polyphase  Induction  motors  with  shunt 
characteristics,  the  commutator  Ik  nn  «m. 
llinry  device  for  speed  control  < 
factor  corr-"- 
MOTOR, 


liLdltiR. 


notor.  a 


sfnillar 


The 


field 


structure,    as    well    as    that    of    the    e_ 

ture,  is  laminated  to  reduce  eddy  currents. 
The  power-factor  Is  below  unity  due  to  the 
self-induction  of  the  windings,  but  In  large 
motors  used  for  traction  work  this  feature 
is  improved  by  building  In  a  compensating 
winding,  which  largely  neutralizes  the  in- 
rtucth—  reactance  of  the  armature,  leaving 
only  thit  of  the  field  wind'--  '     ■ 


r-fac 


The 


speeds 


higher 


I     in 


sixes    for   driving    fans,     

and  such  devices  as  give  a  constant  load 

or  one    In  which   a   large   change   in   speed 

ith    change   In    load    is    not   objectionable: 

rent  or  on  alternating  current  is  desired, 
this  being  called  the  "universal"  motor. 
In  large  sizes  they  are  used  for  a-c.  and 
combined  d-c.  and  a-c.  electric  railways, 
and  to  a  limited  extent  for  cranea  and 
hoists. 

MOTOR    BASES.— Sec   Bases,   belt   tight - 


o   Brakes,  electric, 
MPINQ       CO.— 771 


Manufac- 

Control- 


turer  of  switch  boxes. 
MOTOR    CONTROLLERS. 

lers;   also  Control  systems. 

MOTOR  CONVERTER.— Also  called  cas- 
cade converter.     See  Converter,    cascade. 

MOTOR  DICTOGRAPH.— Trade  name 
for  automobile  telephones  manufactured 
hv  the  Dictograph  Products.  Corp.,  220  W. 
42nd   St..  New  York,  N.  Y. 

MOTOR,  D-C— A  machine  changing 
electrical  energy  in  the  form  of  direct  eur- 
it    into    merlin-  '      " 


threu 


•neral      classes. 


viz.:      (1)      shunt 

Held    winding    for 

excitation     ' 


with      the     armature     circuit;      (2) 


,  Google 
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motors  In  which  the  field  winding  Is  In 
series  with  the  armature;  (3)  compound 
motors  which  have  both  a  shunt  ana  a 
series  field  winding.  Shunt  motors  run  at 
approximately  constant  speed  for  all  loads 
when  supplied  with  power  at  constant 
voltage.  Series  motors  under  like  condi- 
tions have  a  large  decrease  in  speed  with 
an  increase  of  load;  they  may  race  to 
destruction  If  the  load  Is  too  light.  Com- 
pound motors  may  be  differentially  or  cum- 
ulatively wound;  In  the  first  case,  the 
speed  may  be  nearly  constant  with  change 
of  load:  In  the  second  case,  it  will  decrease 

with  a  series   motor. 

MOTOR-DRIVEN      APPLIANCES      AND 

MACHINES.— These  are  of  such  a  large 
number  that  It  has  been  found  best  to 
list  them  under  the  name  of  the  particular 
appliance  or  machine  desired.  Also  see 
Machines,   motor-driven,   miscellaneous. 

MOTOR,  ELECTRIC— A  dynamoelectrlc 
machine  used  to  convert  electrical  energy 
Into    mechanical    energy    by    utilising    the 

Srlnclple  of  electromagnetic  lnduetic 
[otors  consist  of  two  essential  parts, 
magnetic  field  and  windings  carrying  cu 
rents  through  this  Add  In  a  trans  vrr 
direction.  The  force  acting  between  t 
deld  and  the  conductors  carrying  the  cu 
rents  gives  motion  with  the  resultant  co 
version  of  electrical  energy  into  mechar 
cal.  The  construction  of  electric  mote 
Is  almost  Identical  with  that  of  electi 
generators. 
Motors   may   be    classified   according 


[he  character   of  the    elec ..... 

direct- current  motors  and  alternating- cur- 
rent motors.  D-c.  motors  may  be  sub- 
divided according  to  the  arrangement  of 
the  Held- exciting  winding  into  shunt,  se- 
ries and  compound.  Shunt  motors  have  an 
exciting  winding  In  shunt  with  the  arma- 
ture or  load  current;  series  motors,  one  in 
series  with  the  load,  and  compound  mo- 
tors, one  In  series  and  one  In  shunt  with 
the  load.      , 

A-c.  motors  may  be  classified  as  syn- 
chronous and  asynchronous,  the  former 
having  a  speed  fixed  by  the  frequency  and 
the  number  of  poles,  while  the  latter  have 
a  more  or  less  variable  speed.  Asynchron- 
ous motors  Include  a  number  of  types, 
such  as  Induction  motors,  repulsion  motors, 
series  motors,  repulsion -Induction  and 
commutator  motors  with  shunt  character- 
istics. A-c- motors  may  be  either  single- 
phase  or  polyphase 

Motors  are  also  classified  with  reference 
to  their  speed  characteristics  as  constant- 
speed,  multlspeed.  adjustable- speed  and 
varying- speed   motors. 

Constant- speed  motors  are  those  whose 
speed  Is  either  constant  at  all  loads  or 
does  not  vary  materially.  Motors  of  this 
class  are  synchronous  motors,  Induction 
motors  with  small  slip  and  ordinary  d-c. 
shunt  motors. 

Multlspeed  motors,  or  change -speed  mo- 
tors as  thev  are  sometimes  celled,  can  be 
operated  at  any  one  of  several  distinct 
speeds,  these  speeds  being  practically  In- 
dependent of  the  load,  but  which  cannot 
be  operated  at  intermediate  speeds.  An 
example  of  this  type  is  an  Induction  motor 
with  the  stater  so  arranged  that  it  Is  pos- 
sible to  regroup  the  colls  and  alter  the 
number  of  poles  and  thus  alter  the  syn- 
chronous speed  of  the  motor.  Also  see 
Concatenate. 

Ad Instable- speed  motors  may  have  their 
speed  varied  gradually  over  a  considerable 
range,  but  when  once  adjusted  the  speed 
remains  practically  unaffected  by  the  load. 
The  most  common  adjustable-speed  motor 
Is  a  specially  designed  d-c.  shunt  motor 
whose  speed  Is  adjusted  by  changing  the 
field  strength,  either  by  changing  the  field 
current  or  the  reluctance  of  the  magnetic 
circuit.  Polyphase  induction  — *   -        °  "-'- 


y  ha 


e  their 


peeds  adjusted  by  ( 


an    auxiliary    commutator 

chronous     converter.       A- 

motors  have  their  speeds  adjusted  elthe 
by  shifting  the  brushes  or  by  the  Intro 
ductlon  of  auxiliary  e.  m.  f.'s  In  the  brusl 

In  varylng-speed  motors,  the  speed  nat 
u rally  varies  as  the  load  changes,  ordi 
narily  decreasing  when  the  load 
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for   c 

d-c.   i-. .-......„  

are  also  adjustable  so  that  the  speed  may 
be  varied  over  a  considerable  range  at  any 
given  load,  but  when  once  adjusted  varies 
with  the  load.  D-c  motors  with  resistance 
Inserted  In  series  with  the  armature  be- 
long in  this  latter  group,  as  do  polyphase 
In-  uft-on  motors   with   wound   rotors. 

Motors  are   also  classified    as  to  the  de- 
gree of  enclosure  provided  In  their  frame 


tight,  , _  ._   ..„...,  _ 

resisting,  acid- resisting  and  submersible 
motors:  as  to  size  or  rating  Into  fractional- 
horsepower  motors  (those  of  less  than  1 
hp.  continuous  rating)  and  large  power 
motors  (those  of  1  hp.  or  larger);  as  to 
general  character  of  service  Into  continu- 
ous-duty, Intermittent  and  periodic-duty, 
and  varying- duty  motors;  also  as  to  specif- 


ic typos 


a'ly 


designated  by  the 

equipment  driven,  sucn  as  crane,  noisi, 
elevator,  railway,  milt,  sewing  machine, 
phonograph,  etc.,  motors. 

MOTOR  ENCLOSING  AND  VENTILAT- 
ING EQUIPMENT.— Motors  located  in 
dusty  places  easily  brrom e  clogged  with 
dust  and  fall  to  ventilate  properly,  which 
may  result  In  dangerous  overheating. 
Such  motors  are  sometimes  equipped   with 

which  shuts  out  the  dust.  The  motor  Is 
then  ventilated  by  forcing  an  air  current 
through  the  enclosed  housing,  a  complete 
pipe  ventilating  system  being  provided  In- 
cluding a  blower.  Such  equipments  are 
sometimes  used  in  textile  mills,  wood- 
working plants   find    other   dusty   shops   or 

Manufacturers; 

Motor  Protection  Co.,  IT  Illinois  St..  Cen- 
tral Falls.   R.  I. 
MOTOR     GEARS. — See    Gears    and    pin- 
ions,  motor  speed  reduction  and   transmls- 

MOTOR-GENERATORS.— Motor-genera- 
tor sets  are  electrical  converting  machines 
consisting  of  a  motor  mechanically  coupled 


generators)  of  the  set;  the  latter  gener- 
ates the  elertrlc  power  of  the  kind,  fre- 
aviency  and  voltage  desired,  acting  just 
like  a  generator  driven  by  any  other  prime 
mover.  There  Is  no  electrical  connection 
between  the  motor  and  generator  elements, 
Bxeepl  that  sometimes  the  fields  of  both 
machines  are  separately  excited  from  the 
same  source,  as  In  the  case  of  frequency 
converter  sets.  The  motor  and  generator 
are  nearly  always  mounted  on  the  same 
base  and  directly  connected  by  a  mechani- 
cal coupling  or  clutch.  Occasionally  two 
generators  are  provided  for  greater  flexi- 
bility or  to  permit  connecting  them  in  se- 
_...    ,_     Q(    high-voltage    d-f.    genera- 
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p°aee 


<   the 


SUBllv 


.villi   change  of  voitagfO ;   direct 
-■-•— -j  to  another  voltar" 

.  While  some  of  these 
transformations  may  be  accomplished 
more  efficiently  and  at  a  smaller  first  cost 
with  other  types  of  machines,  such  as 
synchronous  converters,  cascade  convert- 
ers, transformers,  etc.,  motor -generators 
provide  greater  flexibility  and  permit  of 
adjusting    the    ratio    of    voltage    and    fre- 


wldeTy    used    where 
not  available. 
Motor-ge  n  era  tor 


■xport    attendance    Is 


and  the  generator  may  be  provided  with 
all  the  desirable  features  of  a  machine 
driven  by  a  prime  mover,  such  as  wide 
voltage  range  and  practically  any  com- 
pounding characteristics.  It  Is  usually 
preferable  to  use  synchronous  motor  drive, 
but  occasionally  cases  arise  where  the  sim- 
plicity and  lower  cost  of  the  squirrel-cage 
Induction  motor  make  Its  use  desirable  in 
spite  of  Its  lower  power-  fortor. 


. .._  _.  _  _ither  started  In  this  way  or  by 
the  torque  supplied  by  squirrel-cage  wind- 
ings fitted  in  the  pole  shoes.  Another 
method  sometimes  employed  Is  to  tem- 
porarily use  the  d-c.  generator  as  a  motor. 
Some  of  the  principal  applications  of  mo- 
tor-generators and  their  manufacturer! 
are  given  below.  Also  see  Converters,  fre- 
quency; Converters,   pht "  ' 


:  Balancer  sets. 


MOTOR-GENERATORS  FOR  BAT- 
TERY CHARGING.— In  motor- generators 
whose    output    Is    used    to    charge    storage 


.    ._.    ..__Ly  be  eithef  shur 

are    quite    widely    used    for    this    work    I 

S rages  or  wherever  storage  batteries  a 
be  charged  from  a  rr J      "        J 

fairly    high   efficiency. 


The  voltage  regulation  while  charging  n 
be  accomplished  much  more  economically 
and  readily  with  a  mo  tor- generator  than 
with  any  constant-potential  charging  out- 
fit. The  voltage  of  the  generator  is  set 
at  the  desired  value  to  start  and  as  the 
charge  proceeds  and  the  counter  voltage  of 
the  cells  Increases,  the  generator  voltage 
may  be  Increased  the  proper  amount  by 
adjusting  Its  field  strength,  without  waste 
of  power.  With  other  devices  furnishing 
constant  voltage  the  charging  current  la 
usually  adjusted  by  means  of  resistors  in 
the  battery  circuits  with  an  attendant 
large  power  loss,  amounting  In  some  cases 


..  size  and  number  of  batteries  ..  .-_ 
charged  in  parallel  at  one  time  and  the 
number  of  cells  charged  In  series.     Most  of 


e   hoi-i; 


-shaft  f 
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e  available. 


Manufacturers: 

A-C    Electrical    Mfg.    Co..    The,    4th    St., 

U.  B  BlriK-,  Dnvtmi,  Ohio.  -Dayton.'1 
Acme    Electric    &    Mfg.    Co.,    The,    1M4 

Hamilton  Ave..  Cleveland.  Ohio. 
Alli* -Chalmers  Mfg.  Co..  Milwaukee,  Wis. 
Andrae  ft  Sons  Co.,   Julius,   Broadway  ft 

Michigan   Sts.,   Milwaukee,  Wis.     "Jaa- 

Becker  Electric  Works.  3055  Lincoln 
Ave.,    Chicago,    111. 

BODINE  ELECTRIC  CO.,  2251  W.  Ohio 
St..   Chicago,    111. 

BURKE  ELECTRIC  CO..  12th  ft  Cran- 
berry  Sts.,   Erie,    Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  FaIrbsnks-MorBe  Co..  The.  84- 
89  St.  Antolne  St..  Montreal.  Que..  Can. 

Canadian-  General  Electric  Co..  Ltd.,  211 
King    St..   W„   Toronto.   Ont.,   Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton,  ont..  Can. 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave..   St.    Louis,  Mo. 

Commercial  Electrical  Supply  Co.,  Broad- 
way &  Spruce  Sts.,  St.  Louis,  Mo. 

Cosby  Electric  &  Machine  Co..  R.  B„ 
1706  E.   Broad  St.,  Richmond,  Va. 

DIehl  Mfg.  Co..  The.  Trumbull  SL,  Elisa- 
beth port.   N.  J.  

Eck  Dynamo  ft  Motor  Co..  Mill  &  Main 
Sts..   Belleville.   N.   J.     ■'High-Grade." 

Electric     l'roductspiCo.,    The,    Cleveland, 

Fairbanks,   Morse 'ft  Co.,  900  S.   Wabaah 

Ave.,  Chicago,  III.     "Fairbanks- Morse. 

Fidelity  Electric  Co..  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Individual  vehicle  b-""" 
charging  sets  In  capacities  *■»  ■"- 


Edison 


!    of    ' 


cells 


i   up   to  B0  cells.     For 

service  on  single  phase  or  polyphase  cir- 
cuits of  various  frequencies  and  stand- 
ard voltages.  (Bulletin  Y-1532.)  Start- 
ing and  lighting  battery  charging  sets 
of  250  to  750  watts  for  series  charg- 
ing. (Booklet  B3432-A.)  Series-mul- 
tiple charging  sets  for  charging,  start- 
ing and  lighting  batteries,  in  sizes  for  2 
to  10  separate  charging  circuits.  (T- 
1363.)  Note — Tungar  Battery  Charger 
recom  in  ended  for  smalt  battery  charg- 
ing stations.  (Y-14".7.)  Battery  charg- 
ing sets  for  simultaneously  charging 
two  or  more  batteries  In  multiple,  for 
operation  from  standard  a-C.  circuits 
and   special  sets   for   r-'her  voltages   or 

sets,  together  with  the  multiple-circuit 
switchboards  to  control  them,  are  de- 
scribed In  Bulletin  T-13S4-A.  See  adv. 
pages  1203-1223.— Adv. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Desplalnes  St..   Chicago.   III. 

Hertnsr  Electric  Co.,  The.  1905  W.  114th 
St..  Cleveland,   Ohio. 

Hobart  Bros.  Co.,  113  Water  SL,  Troy, 
Ohio.     "HB." 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,.   125  Amory   St.,   Boston.   Mass. 

c 
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Ideal  Electric  &  Mf«.  Co..  The.  153  E.  GUI 

St.,    Mansfield,    Ohio.      "Ideal." 
JANETTE  MFG.  CO.,  658  W.  Monroe  St. 

Chicago,  III. 
Jants  &  Leist  Electric  Co.,  Western  Ave. 

ft  York  St.,  Cincinnati.  Ohio. 
Jon-s    *    H'oor-    Electric    Co.,    Ltd..     298 

Adelaide  St..  Went,  Toronto,  Ont.,  Can. 
Lancashire  Dynamo  &  Motor  Co.  ot  Can- 
ada,    Ltd..     46    Niagara    St..    Toronto, 

Ont..  Can. 
Liberty     Electric     Corp.,     Port     Chester. 

N.   T. 
Louisville    Electric    Mfg.    Co..    Inc..    31st 

ft   Magazine    Sts.,    Louisville,    Ky. 
Marble -Card      Electric      Co.,      Gladstone, 

Mich. 
Mayhew    Co..    867    Melnecfae    Ave..    Mil- 
waukee.  Wis. 
MECHANICAL  APPLIANCE   CO..   THE. 

Milwaukee.    Wis.     "Watsc"  " 
Ing  ft  Co..  A.  P.,  Chi 

.._.].  N.  J.    "Optlmus." 
Northwestern  Mfg.  Co.,  Tha.   Milwaukee. 

Wis.     "Northwestern." 
PFTCRLKSS      EI.RCTRIC     CO.,     Warren. 

Ohio.      "Peerless."      (See     display    adv. 

page    1308.) 
Radio   Corp.    of   America,   233    Broadway. 

New   York.    N.   T. 
ROBBINS    &    MYERS     CO.,    THE.    La- 

Sinda  Ave.  ft  Leah  St..  Spring-field, 
hio.     "R  &  M." 

Rochester  Electric  Products  Corp., 
Driving  Park  Ave.  &  ■  Argo  Park, 
Rochester.    N.    Y. 

ROTH  BROS.  &  CO.,  1400  W.  Adams 
St..   Chicago.    111.     "Roth motors." 

SHERMAN    MFG.     CO.,     H.     B.,     

Creek.  Mich.  (See  display  adv.  page 
1323.) 

SPRAGTTC  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  627-531  W. 
34th  St.,  New  York.  N.  T.  (See  dis- 
play adv.  pases  1308-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard -Baltimore." 

Sturtevant  Co.,  B.  F-.  Damon  St.,  Hydi 
Park,   Boston,   Mass. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave..   Pittsburgh.  Pa. 

Valley  Electric  Co..  4919-29  Connecticut 
St..    St.   Louis.   Mo.     "St.    Louis." 

Wagner  ^Electric  Mfg.  Co.,  6400  Plymouth 

,  1622-28  Vine 
St.,    Cincinnati,    Ohio. 

wtjstinghoush  electric  &  MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 


MOTOR-GENERATORS  FOR  EXCITA- 
TION.— In  motor- generator  sets  whose 
output  Is  used  for  the  excitation  {usually) 
of  alternators,  the  motors  are  practically 
always  polyphase  Induction  motors  and 
the  generators  of  the  d-c.  type  wound  for 
126  or  260  volts.  Motor-driven  exciters 
are  used  In  very  many  power  plants. 
usually  not  aa  the  exclusive  excitation 
equipment,    but    commonly    In    conjunction 

some  plants  they  are  considered  of  prime 
Importance,  but  generally  they  are  an 
emergency  auxiliary  to  the  exciters  di- 
rectly connected  to  the  alternators.  Their 
Srinclpal  advantages  are  relatively  low 
rst  cost,  flexibility,  and  cheap,  efficient 
and  reliable  operation.  For  Industrial 
plants,  laboratories,  etc.,  where  separate 
excitation  is  necessary  for  synchronous 
machines  or  special  generators,  motor- 
generators  are  often  advantageous  as  ex- 


BODINE  ELECTRIC  CO..   2254  W.    Ohio 

St.,   Chicago,  HI. 
BURKE   ELECTRIC   CO..    12th   ft    Cran- 


93  St_  Antolne  _...  ........   

Canadian  General  Electric  Co..  Ltd..   212 

King  St.,  W..  Toronto.  Ont.,  Can. 
Canadian    Westinghouse   Co.,    Ltd..    San- 
ford    &     Myler     Sts..     Hamilton,     Ont., 
Can.     "Westinghouse." 
Chandeysson   Electric   Co..   4092   Bingham 


Crocker- Whee 
"       "      Mfg. 


r  Co..  Ampere,  N.  J. 


Elizabeth  port,   N.    J. 
Eck  Dynamo  &   Motor  Co..   Mill   &  Main 

St*..    Belleville,    N.    J.       "High-Grade." 
Fairbanks.  Morse  ft  Co..   900    S.   Wabash 

Ave.,   _    Chicago.       111.         "Fairbanks- 
Fidelity'  Electric   Co.,    331   N.   Arch   St., 

Lancaster,  Fa. 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.     Motor-generator  sets  for 

every    service  —  exciters,     frr 

changers,     booster    and    balanct 
described  fully  In  Bulletin  42562A.     See 
adv.    pages   1203-1223. — Adv. 

General  Platers'  Supply  Co..  Inc.,  489- 
493  Broome  St.,  New  York.  N.  Y. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S, 
Desplainea  St..  Chicago,  111. 

Hobart  Bros.  Co.,  113  Water  St..  Troy, 
Ohio.     "HB." 

HOLTZEH-CABOT  ELECTRIC  CO., 
THE,    126   Amory  St..   Boston.  Mass. 

Ide.il  Electric  &  Mfg.  Co..  The.  163  E. 
6th   St..   Mansfield,   Ohio.     "Ideal." 

Jantz  &  Leist  Electric  Co.,  Western  Ave. 
ft  York  St..  Cincinnati,  Ohio. 

Jones  ft  Moore  Electric  Co.,  Ltd.,  296 
Adelaide  St.  West.  Toronto,  Ont..  Can. 

Lancashire  Dynamo  ft  Motor  Co.  ol 
Canada.  Ltd..  46  Niagara  St.  Toronto, 
Ont.  Can. 

Liberty  Electric  Corp.,  Port  Chester, 
N.    Y. 

Louisville  Electric  Mfg.  Co..  Inc..  31st  ft 
Magazine  Sts..  Louisville,  Ky. 

Marble-Card     Elect--     "- 
Mich. 

MECHANICAL,  APPLIANCE  CO.,  THE, 
Milwaukee,   Wis.    "Watson." 

Northwestern  Mfg.  Co.,  The,  Milwaukee, 


Gladstont 


Ohio. 


_  J.,     Warren, 

(See    display    adv. 


"PeerK 


■-.   &  Leah  St..   Springfield. 


"R  ft  M." 
ROTH    BROS.    ft    CO.,    1400    W.    Adair 

St,    Chicago,    Rl.      "Rothmotora." 
S  PR  AGUE      ELECTRIC       WORKS      OF 
GENERAL     ELECTRIC     CO.,     627-631 
W.   34th   St,   New   York.   N.   Y.     (See 


Park,  Boston,  Mass. 
TERRY    STEAM    TURBINE    CO.,    THE, 

Terry  So...  Hartford,  Conn. 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 

Ave..   St.   Louis.  Mo. 
Wllley-Wray    Electric    Co.,     118    W.    3rd 

St.,  Cincinnati.  Ohio.  "Superior."  . 
MOTOR-OENERATORS  FOR  MINE 
HOISTS. — The  use  of  motor -genera  tors 
for  mine  hoisting  control  systems  is  one 
of  the  special  but  Important  applications 
of  this  apparatus.  In  this  system  a  d-c. 
motor  operates  the  hoist,  and  is  supplied 
with  energy  from  the  d-c.  generator  of 
the  motor -generator  set.  The  motor  of 
the  set  may  be  either  a  d-c.  or  a-c.  motor 
depending  on  the  supply.  In  large  hoists 
where  high  peak  currents  are  obtained, 
the  generator  Is  usually  driven  by  a  poly- 
phase slip-ring  Induction  motor  and  the  set 
Is  equipped  with  a  flywheel.  The  load 
motor  la  connected  directly  across  the  gen- 
erator terminals  without  switches  or  rheo- 
stats In  the  circuit,  the  control  being  ef- 
fected entirely  by  varying  the  generator 
field.  The  motor- gen  era  tor  set  operates 
continuously  at  a  fairly  uniform  speed,  but 
while  the  load  motor  Is  not  in  operation 
the  generator  field  circuit  is  open.  On 
starting  the  motor,  the  field  circuit  is 
closed  through  a  resistance,  thus  supply- 
ing a  reduced  voltage  to  the  motor  which 
Is  increased  by  gradually  cutting        *    " 


direction   of  rotation  of  the   

use  of  a  mo  tor -generator  makes  It  possible 
to  handle  sharp  variations  In  load  at 
widely  varying  speeds  without  rheostatle 
losses  In  the  main  circuit  and  without  Im- 
posing any  violent  load  variations  on  the 
supply  system.  Similar  motor- generator 
sets  are  used  for  large  rolling-mill  motors 
and  similar  heavy-duty  reversing  service. 
Manufacturers: 

GENERAL  ELECTBIC  CO..  Schenec- 
tady. N.  Y.  This  Company  has  built 
some  very  large  sets  for  this  purpose. 
a  notable  example  being  the  Crown 
Mines  hoist  South  Africa,  consisting 
of  a  6000  hp.  induction  motor  driving 
two  d-c.  generators,  supplying  hoist 
motors  of  4000  hp.  continuous  capacity. 


4  2663 -A. 
Adv. 


i   adv.    pages    1203-12E3.— 

WESTINGHOUSE   ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
ndv.   pages  1396-1402.) 
MOTOR-GENERATORS    FOR    MISCEL- 
LANEOUS     USES.— Motor-generator     sets 
have   a  wide  application   to   various   elec- 
trical   processes   and  control   and    distrlbu- 

-"  rm— ■-  principal  advantage  Is 

■anaf "—     "--'    '- 
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possible.  By  using  a  motor-generator  set 
the    voltage    may    be    controlled    without 

rheostatle  losses  In  the  main  circuit. 
Among  the  miscellaneous  applications  not 
elsewhere  referred  to  some  of  the  most 
Important  are  for  electrolytic  work,  elec- 
tric railway  power  supply,  steel-mill  con- 
trol systems,  portable  welding  seta,  tele- 
phone and  other  signaling  service,  etc. 
For  electrolytic  work  motor-generator  seta 
are  often  very  essential.  The  voltage  re- 
quired Is  on  the  order  of  2  to  20  volts,  and 
the  current  Is  very  large  so  that  rheostatle 
control  Is  very  inefficient  The  generators 
for  this  kind  of  work  are  of  special  con- 
struction because  of  the  unusual  relation 
Of  current  value  to  voltage.  Motor-gen- 
erators for  electric  railway  supply  are  now 
mostly  restricted  to  high-voltage  systems 
where  from  1200  to  3000-volt  d-c.  trolley 
circuits  are  used.  These  voltages  cannot 
be  obtained  satisfactorily  with  synchron- 
ous converters.  Before  the  advent  of  60- 
cycle  synchronous  converters,  mo  tor- gen- 
erators were  often  used  for  600-volt  rail- 
way systems.  For  steel -ml  II  control  the 
motor- generator  system  Is  very  similar  to 
that  for  mine  hoisting,  which  see.  A  sep- 
arate motor- generator  Is  required  fof  each 
load  motor.  Welding  outfits  of  the  port- 
able type  for  arc  welding  are  often  made 
up  as  motor- generators  mounted  on  a 
truck:  this  makes  a  convenient  and  eco- 
nomical equipment  that  can  be  brought 
close  to  the  work.  Where  considerable  arc 
welding  Is  done  In  a  shop  a .  stationary 
motor-generator  set  of  larger  rating  may 
provide  for  simultaneous  operation  of  sev- 
eral welding  arcs.  In  telephone  exchanges 
ringing  and  busy-test  generators  are 
usually  made  up  as  motor-generator  sets. 
Telegraph,    Are    alarm,    railway    signaling. 

elevator  and  other  signaling  K — * 

monly  employ   motor-gen  —  *— 


Wis. 


Milwaukee. 


BODINE  ELECTRIC  CO..   2264  W.  Ohio 

St.,   Chicago.   111. 
BURKE   ELECTRIC    CO..    12th    &  Cran- 

b-rrv  Sts..  Erie.  Pa. 
Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines,    Ont,   Can. 
Canadian  Fairbanks- Morse  Co.,   The,  84- 

88  St.  Antoine  St.  Montreal,  Que.,  Can. 
Canadian  General   Electric  Co.,  Ltd.,  212 

King  St..  W..  Toronto.  Ont.,  Can. 
Canadian   Hanson   &   Winkle   Co.,   Ltd., 

The,  Toronto.  Ont.  Can. 
Canadian    Westinghouse    Co..    Ltd.,    San- 
ford     ft     Myler    Sts..     Hamilton.    Ont. 

Can.      "Westinghouse." 
Central    Scientific    Co.,    460    E.    Ohio    St.. 

Chicago.  HI. 
Chandeysson  Electric  Co.,   4092  Bingham 

Ave,.   St.   Louis.   Mo. 
Connecticut   Dynamo   &  Motor  Co..   The, 

Lyons    Ave.     &    Colt    St.     Irvington, 

N.   J. 
Cosbv    Electric    &    Machine    Co..    R.    K., 

1T05  E.  Broad  St..  Richmond,  Va. 
Crock er-Wlieeler  Co.,  Ampere.  N.  J. 
Diehl  Mfg.  Co.,  The,  Trumbull  St.  Eltia- 

bethport  N.  J. 
Eager    Electric    Co.,     The,     Watertown, 

N.   Y. 
Eck  Dynamo  &  Motor  Co..   Mill   ft  Main 

Sts.,   Belleville,   N.  J.     "High -Grade." 


trie    ] 


ower    Co..    363    Atlantic    Ave., 


Electro  Dynamic  Co.,  Ave.  A.  &  North 
St.    Bayonne.  N.   J.      "Edco." 

Fairbanks.  Morse  &  Co.,  900  S.  Wabash 
Ave,.    Chicago,    III.    "Fairbanks- Morse." 

F.  B.  Electric  ft  Mfg.  Co.,  119  E.  Atwater 
St..    Detroit    Mich.      "F.B." 

Fidelity    Electric    Co..    331    N.    Arch    St, 


General  Platers'  Supply  Co.,  Inc.,  4SB- 
493  Broome  St.,  New  York,  N.  Y. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Desptalnes  St..  Chicago.  111. 

Green  Electric  Co..  The  W.,  81  Nassau 
St.  New  York.  N.  Y. 

Hallberg,  J.  H.,  26  W.  46th  St,  New 
York.  N.  Y.  "20th  Century."  "Feather- 
weight" 

Hanson  &  Van  Winkle.  Newark,  N.  J. 

Hertner  Electric  Co..  The,  1905  W.  114th 
St.,    Cleveland,    Ohio,     (motion    picture 


Ohio.    "HB." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  12S  Amory  St.,  Boston,   Mass. 

Ideal  Electric  ft  Mfg.  Co.,  The.  168  E. 
5th   St..    Mansfield,  Ohio.     "Ideal." 

International  X-Ray  Corp..  328  Broad- 
way,  New  York,   N.  Y. 

Janti  ft  Leist  Electric  Co.,  Western  Ave. 
A  York  St..  Cincinnati,  Ohio. 
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Lancashire  Dynnn 


"K    & 

„ _, r  Co.  of  Can- 
ada,   Ltd.,    45    Niagara    St.,    Toronto, 

Ont.,    Can. 
Liberty     Electric     Corp..     Port     Cheater, 

N.    Y. 
Louisville    Electric    Mfg.    Co..    Inc..    31st 

&  Magazine  Sts.,  Louisville.  Ky. 
Marble-Card      Electric      Co.,      Gladstone. 

Mich. 
MECHANICAL   APPLIANCE  CO..   THE. 

Milwaukee.   Wis.     "Watson." 
Northwestern  Mfg.  Co..  The,  Milwaukee, 
-    Wis.     '•Northwestern." 
PFERLKKS     EI.VICTRIC     CO.,     Warren. 

Ohio.       "Peerless."      (Sea    display    adv. 

page  1308.) 
Quasl-Arc    Weldtrode   Co..    Inc..    . 

Ave.    &   Warwick   St..   Brooklyn.    ...    ... 

(Welding) 
Radio   Corp.    of    America.    233   Broadway, 

Now   York,  N.  Y. 
Rp  rlinland    Co.,    309    Alsop    St..    Jamaica, 


ING  CO..  1054  Ivanhoe  Rd.,   Cleveland. 
Ohio.    "Reliance." 
Ridgway    Dynamo    &    Engine    Co.,    120 
-. ...    . —     Ridgway.   Pa. 


Electric  Ave 


BOBBINS  &  MYERS  CO..  THE,  Logon- 
da  Ave  &  Leah  St.,  Springfield,  Ohio. 
"R  &   M." 

Rochester  Electric  Products  Corp..  640 
Driving  Park  Ave.,  Rochester,  N.  Y. 
"Rochester." 

ROTH  BROTHERS  &  CO.,  Chicago,  TIL 
Motor- generator  sets  are  furnished 
cither  of  the  construction  where  two 
machines      are      direct      coupled      and 


r.  Generator  Set 


,  Hyde 


34th   St..    New   York.    N.    Y.     (See   dis- 
play adv.   pages   1306-1307.) 
Standard    Electric    Machinery  Co..   Balti- 
more,   Md.      "Standard-Baff 
Sturtevsnt  Co.,  B.  F.,  Damoi 

Park,   Boston,   Mass. 
Triumph    Klectrlc    Co..    The.    3068    South 

St.,    Cincinnati,    Ohio.      "Triumph." 
Wagner  Electric  Mfg.  Co..  6400  Plymouth 

Ave.,  St.   Louis.  Mo. 
Wcsi'he   Kectrlc    Co.    B.  A.,   1622-28  Vine 

.st.    Cincinnati.  Ohio. 
Willfv-Wmv  Electric  Co..  118  W.  3rd  St., 

Cincinnati.  Ohio.     "Superior." 
Wilson    Welder    A    Metals    Co..    Inc.,    253 
36th     St..     Brooklyn.     N.     Y.      (welding 
sets)    "Flu stlc- Arc." 
MOTOR-GENERATORS    FOR    MOTION- 
PICTURE      PROJECTION.— The     d-c.     arc 
lamp  gives  a  steadier,    more  powerful  and 
whiter  beam  for  projecting  purposes  and  Is 
therefore  preferred  to  the  a-c.  arc  In  large 
niotiiin-rlcture    theaters.      If  the    supply   is 
direct  current   at  standard  110  to  120  volts 
there    is  much  power  lost   In  series  — 
ancc   because   the 


A  d-c 


:    takes    less    than    60 


rator  ■ 


fore  used    In  maiv    __- - 

supply  a  mo  tor -gen  era  tor  to  change  it  to 
direct  current  Is  often  preferred  to  a  syn- 
chronous converter  because  of  Its  greater 
simplicity  of  operation  and  wide  voltage 
control.  The  generator  voltage  Is  usually 
60  volts  if  the  arcs  are  to  be  connected 
singly    across   the   terminals.    end_  120  volts 


If   two   s 


GKNERVL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  "Compen-arc."  Two  out- 
fits, the  generator  of  eiich  being  spe- 
cially designed  and  built  in  four  stand- 


standard   G-E   Induction   motor,   which 
can   be   furnished   for  any   commercial 
circuit,   whether  single.  2-   or  3-phase, 
The   d-c.    to   d-c.   set,    for   use   where 
direct   current    Is    available,    automat- 
ically  regulates   the    current   so    that   a 
strong,  steady  arc  Is  easily  maintained. 
Described,  together  with  the  a--\  to  a-c. 
transformer     type     "Compensare,"     In 
Booklet    45113.      See    adv.    pages    1203- 
1223.— Adv. 
WKFTINGHOirSK    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.    pages   1335-1402.) 
MOTOR,   INDUCTION.— "An  alternating- 
current  motor,  either  single-phase  or  poly- 
phase,     comprising      Independent      primary 
and    secondary   windings,    one    of    which, 
usually   the    secondary.    Is   on    a   rotating 


is  produced    In  the  motor  by   the  cur 

In  Its  primary  windings  and  this  field  cuts 

across    the    conductors   of   the   secondary. 


of  the  ..._. 
•'slip")   betw 


Held    to   produce 

i   difference   In   speed    (called 


er- factor   Is   quite   low   at    light   load   an 
rises  with  the.  load. 

Induction  motors  are  designed  to  operat 
with  single-phase  and  with  polyphase  eui 
rents.  Single-phase  motors  are  very  com 
mon  In  fractional -horse  power  and  oth« 
'hlle  polyphase  motors,  pai 


tlcularly     thre 


The  secondaries 


phase  winding"  "similar  to"  that  «  the  pri- 
mary; this  isltnown  as  the  "wound -rotor" 
type.  Also  the  secondaries  may  have  a 
d-c.  winding  with  a  commutator  and 
brushes,  though  this  so-called  "commu- 
tator"  type  Is  not  common. 

The  speed  of  the  usual  types  of  Induc- 
tion motors  depends  mainly  on  the  fre- 
quency of  the  supply,  the  number  of  poles 
and  the  secondary  resistance.    Speed  con- 

ol    Is   usually    effected    by:    (1)    changing 


the    ; 


resist 


type;  (2)  changing  the  number  of 
poles  produced  by  one  or  two  primary 
windings;  (3)  by  connecting  two  motors  In 
tandem  or  cascade.  In  the  last  case,  the 
secondary  of  one  motor  Is  connected  to  the 
primary  of  a  second  motor  which  Is  com- 
monly built  on  the  same  shaft;  the  speed 
Is  that  of  one  motor  having  a  number  of 
poles  equal  to  the  sum  of  the  number  of 
poles  of  the  two  motors  In  tandem;  thla  la 

Induction  motors  of  the  squirrel -cage 
type  are  very  commonly  used  where  an 
approximately  constant  speed  is  desired 
and  starting  Is  infrequent;  they  are 
rugged  machines  and  require  very  little 
maintenance.  The  wound- rotor  type  la 
used  where  adjustable  speed  and  frequent 
starting  Is  necessary,  especially  where 
starting  la  under  considerable  load  and 
must  be  with  minimum  starting  current; 
they  are  also  used  In  reversing  service, 
suen  as  In  crane,  hoist  and  for  heavy 
steel-mill  work.  Pole-changing  and  con- 
catenated motors  are  not  much  used. 

MOTOR  KING.— Trade  name  for  spark 
Dlugs  manufactured  by  the  Motor  Spark 
Plug  Co.,  93-107  Lafayette  St..  Newark. 
N.   J. 

MOTOR  PLAYER  CORP.— Chicago.  HI. 
Manufacturer  of  electric  motors  for  piano 
players.  Business  established  1920.  Presi- 
dent. Julius  Keller,  Sr.;  vice-president. 
Herbert  R.  Stratford;  secretary,  Justin 
W.  Mac-kiln;  treasurer.  Kennett  Sturges; 
general  manager.  Roland  L.  Stratford: 
suits  manager.  R.  S.  Hlbshman.  Main  Of- 
fice and  factory,  636  l.nkeshore  Drive.  Chi- 
cago, 111.  Branch  office.  1028  Society  for 
Savings    Bldg..    Cleveland.    Ohio. 

MOTOR.  POLYPHASE.— An  a-c.  motor 
operated  by  polyphase  currents.  The  num- 
ber of  phases  is  generally  two  or  three, 
the  Intler  being  the  more  common.  Poly- 
phase motors  may  he  synchronous  motors, 


induction     motors    or    commutator    motors  - 
with   shunt  or   series   characteristics. 

MOTOR  PRODUCTS  CORP.— Detroit. 
Mich.  Manufacturer  ol  soldering  coppers. 
President  and  general  manager,  D.  B.  Lee; 
vice-presidents,  H.  H.  Seeley,  C.  F.  Jen- 
sen; treasurer,  R.  R.  Seeley:  secretary, 
M.  L.  Brown;  sales  manager.  H.  H.  Seeley. 
Main  office,  Detroit,  Mich.  Factories.  De- 
troit, Mich.,  Ann  Arbor,  Mich..  Walker- 
viile,  Ont..  Can.  Branch  offices  and  ware- 
houses, Detroit  Copper  &  Brass  Rolling 
Mills.  Ill  N.  Jefferson  St.,  Chicago:  Detroit 
Brass  ft  Copper  Co.,  149  Church  St..  New 
York.  Sales  representatives,  Robert 
Knighton.  San  Francisco,  Cal.;  Thomas 
L.  Fowler  Co..  42  Broadway.  New  York, 
N.   Y. 

MOTOR  PROTECTION  CO.— IT  Illinois 
St.,  Central  Falls.  R.  I.  Manufacturer  of 
motor  enclosing  and  ventilating  equipment. 
Business  established  1917.  President.  Jo- 
seph A.  Kennedy;  vice-president,  Q.  T. 
Handle;  secretary,  w.  H.  Thornley;  treas- 
urer, W.  E,  Sprackllng;  genera]  manager. 
L.  F.  Arnold. 

MOTOR      PROTECTOR      MFG.      CO.— 47 


S.     Lavenson;    vice-president,     H. 
chlldt;  secretary.  L.  C.  Leet. 

MOTOR,  REPULSION.— A  single-phase 
a-c.  motor  In  which  the  torque  may  be 
considered  ss  being  produced  by  the  re- 
pulsion  of  like  magnetic  poles.     The  rotor 

Brushes    bearing    on    the    commutator    180 
electrical  degrees  apart  are  short-circuited 


by 


__._      the 

along  an  axis  displaced  several  aegreea 
from  the  line  of  magnetisation  of  the  pri- 
mary. The  magnetomotive  forces  of  the 
primary  and  the  secondary  are  oppositely 
directed  In  part,  and  the  poles,  which  may 
be  considered  as  being  produced  on  the 
surfaces  of  the  stator  and  the  rotor  adja- 
cent to  each  other  but  displaced  tangen- 
ttally,  are  of  like  sign  and  therefore  give 
a  force  ot  repulsion. 

The  power-factor  of  the  simple  repulsion 
motor  Is  rather  low  except  at  high  speeds. 
This  feature  Is  Improved  In  the  compen- 
sated repulsion  motor  In  which  a  second 
set  of  brushes  placed  90  electrical  degrees 
from  the  short-Circuited  set  leads  the 
primary  current  through  the  armature. 
Such  a  motor  will  take  a  leading  current 
at   speeds   above   synchronism. 

The  speed-load  characi eristic  of  the  re- 
pulsion motor  Is  similar  to  that  of  the 
d-c.  or  a-c.  series  motor  and  can  be  mod- 
ified by  shifting  the  brushes.  This  char- 
acteristic makes  it  suitable   for  a-c.  tract- 


The 


mlted  i 


fac ...... 

repulsion-Induction. 

MOTOR  SPARK  PLUG  CO.— 93-107  La- 
fayette St..  Newark,  N.  J.  Manufacturer 
of  spark  plugs.  President.  Frederick 
Wackenhuth:  manager,  Theo.  F.  Schau- 
bacher. 

MOTOR  SPECIALTIES  CO.— Waltham, 
Ma  vs.  Manufacturer  of  automobile  switch- 
es, horn  push  buttons.  Inspection  lamps 
and  ether  -n'ectrlal  epeclalttes.  Business 
established  1910.  President,  Grant  R. 
Reebe;  treasurer  and  general  manager.  F. 
C.   Hersee;    sales  manager.   A.   Eraser. 

STARTERS.— See        Starters. 
Rheostats,     motor-starting;     Auto-. 


MOTOR 


riNG         PANELS.— See 


MOTOR  SWITCHES— See  Switches, 
motor;  Switches,  safety,  motor. 

MOTOR  TENDERS'  OILER8.— See  Oil- 
srs,    engineers",    dynamo   and    motor   ten- 


Trade    name    for    motor   for 

ting  player-pianos  manufactured  by 
l..c  jlano  Motors  Corp..  6  S.  3rd  St.,  Cam- 
den. N.   J. 

MOTORBOAT     LIGHTING     OUTFITS.— 
See    Lighting  outfits,    automobile    and    mo- 

MOTORBOAT     STARTING     OUTFITS.— 

See  Starting  and  lighting  outfits,   automo- 

MOTORS. — The    selection    of    the    proper 
motor    to   employ   under  service  conditions 

peculiar  to  any  particular  installation  la 
determined  by  several  conditions.  The 
characteristics  of  the  motor  should  be  such 
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MOTORS 


that  It  Is  beat  adapted  for  the  service   re- 

S ulred.  The  torque  required  at  starting, 
le  maximum  torque,  speed  control  and 
speed  constancy,  as  well  as  the  character 
ot   the  energy  available,   are  alt    Important 

stances,  such  as  Isolated  power  plants, 
the  satisfactory  operation  of  the  motor 
load  determines  the  nature  of  the  energy 
to  be  supplied  as  there  are  some  special 
services  for  which  only  alternating- cur- 
rent or  only  direct- current  motors  may  be 

Where  a  wide  range  of  speed  Is  required 
and  where  the  speed  at  any  one  setting 
should  remain  practically  constant  from 
no  load  to  full  load,  d-c.  motors  are  used, 
a  a  no  satisfactory  adjustable  speed  a-c. 
motor  has  as  yet  been  marketed  for  this 
purpose.  The  characteristics  and  applica- 
tion of  d-c.  motors  depend  largely  on  the 
type  of  field  windings  used.  Shunt  mo- 
tors used  without  a  starting  rheostat  will 
take  several  times  the  full-load  current  at 
starling  and  will  develop  to  three  times 
full-load  torque.  Shunt  motors  above  Vt 
hp.  are  usually  supplied  with  starting 
rheostats  which  limit  the  starting  current 
■  ..  -  -  ■  -■  -   vaFue.     The 


)  times   full- load   ' 


desirable  characteristic  makes  them  ap- 
plicable to  many  conditions  unless  the 
starting    or    overload    conditions    are    too 

Compound -wound  d-c.  motors  will  de- 
velop higher  starting  and  maximum 
torques  than  will  shunt -wound  motors 
having  the  same  current  Input,  but  the 
operating  speed  is  subject  to  greater  var- 
iation. They  should  be  applied  where  high 
starting  torque  la  desired  and  where  mod- 
erate speed  variations  with  change  of  load 
are   not   objectionable,   or   where   starting 

*- lent.     Series-wound  d-c.  motors  de- 

n  torque 


_j  decreased.     Because   of   this   fact. 

they  should  be  used  only  where  they  may 
be  geared  or  directly  connected  to  the  load, 
as  the  speed  becomes  dangerously  high 
at  very  light  loads  and  the  motor  may 
race  to  destruction  If  entirely  discon- 
nected  from  It*  load. 

Alternating- current  motors  are  now  of 
greater  importance  than  direct- current 
motors  because  of  the  more  general  use 
of  alternating  current  In  distribution  sye- 
tema.  Synchronous  motors  are  strictly 
constant- speed    motors   at  all  loads      ~    ' 

"--    "— ■'  - pl:..:    : 

. .  ...     They   operate   1..    .. 

chronlsm  with  the  line  frequency  and  have 
no  speed  change  If  the  frequency  remains 
constant.      Ordinarily   with         -  " 


o  synchron- 
ous  speed  Is  about  10  to  IE  per  cent  of  full- 
load  torque.  Synchronous  motors  are 
therefore  not  adapted  to  applications 
where  It  Is  required  to  start  and  accelerate 
large  loads.  Their  use  Is  also  limited  by 
"  requirement    of    direct- current    field 


S3? 


Induction  motors  are  very  widely  used 
for  many  conditions  of  service.  They  are 
generally  classified  according  to  their  sec- 
ondary windings  as  squirrel -cage  or 
wound-rotor,  or  according  to  the  number 
of  phases  as  single- phase  or  polyphase. 
Single -phase  motors  are  not  generally 
made  In  large  sixes  but  are  very  extensive- 
ly used  In  fractional- horsepower  sizes  for 
various  appliances.  Repulsion -Induction 
1    are    also    used    largely    for    aingli 


phase  service  where  the  starting  torque  re- 
quired Is  high  and  the  starting;  current 
should  be  low. 


drad    horsepower 


standard    alses    from 

Soth    squirrel-cage   and 

either  constant  speed  or  varying  speed  ac- 
cording to  the  amount  of  resistance  which 
is  put  Into  the  secondary  or  rotor  wind- 
ing. The  drop  In  speed  of  an  Induction 
motor  from  no  load  to  full  load  Is  known 
as    the   "slip."     It   is   proportional    ' 


obtali 

The  choice  between  squlrrel-caga  and 
wound-rotor  types  depends  upon  the  ef- 
fect ol  starting  conditions  on  the  line  or 
generator  and  also  upon  the  speed  control 
desired.  A  low-slip  squirrel-cage  motor 
should  not  be  connected  to  a  line  where  the 
motor  capacity  exceeds  about  35  per  cent 
of  the  capacity  of  tpe  generator  supplying 


■    If    the    I 
This    " 


irti'nf 


andltlon 


:   a   lower   power- (actor 


rings.  By  vary- 
ing this  externa]  resistance  the  operation 
of  the  motor  may  be  governed  as  desired 
and  the  speed-torque  characteristics  var- 
ied by  the  control  equipment. 

Motors  are  not  always  classified  accord- 
ing to  the  principles  of  operation  or  con- 
struction, but  sometimes  according  to  the 
special  purposes  they  are  to  be  used  for. 
Accordingly,  the  motors  described  and 
listed  below  Include  these  uses,  such  as 
railway,  mill  type,  crane  and  hoist,  sew- 
ing machine,  etc. 

The  Importance  of  motors  from  the  man- 
ufacturing and  merchandising  standpoint 
is  shown  by  the  fact  that  over  1120, 000,000 

1920,  exclusive  of  fractional- horse  power 
motors  which  were  made  In  large  numbers 
but  the  number  and  value  are  difficult  to 
determine  because  many  appliance  manu- 
facturers make  the  motors  and  Include 
them   in   the   value   of   the   separate  appll- 

In  1320  In  sizes  from  1  hp.  to  100  hp.  Is 
placed  at  nearly  1100,000,000.  Of  this 
amount  alternating-current  motors  repre- 
sent the  largest  percentage.  As  early  as 
19H  the  a-c.  motors  manufactured  repre- 
sented about  €0  per  cent  of  the  total  value 
of  motors  and  this  percentage  has  been 
steadily  Increasing.  Recent  years  have 
seen  many  small  d-c.  generating  stations 
closed  down  and  the  use  of  a-c.  motors 
has  increased  rapidly.  They  are  more 
simple  to  operate  as  a  rule,  the  squirrel- 
cage  Induction  motors,  which  are  the  most 
common,    requiring    only    occasional    oiling 

There  are  also  many  cases  where  the 
sparking  at  commutators  or  slip  rings 
would  cause  explosion  or  other  serlou* 
trouble  In  gaseous  mines,  powder  mills, 
etc.,  and  where  d-c.  or  wound-rotor  mo- 
tors can  therefore  not  be  used. 

MOTORS.  AC,  BRUSH-SHIFTING.— 
These  are  a-c.  commutator  type  motors 
with  the  brush  rigging  so  arranged  that 
the  brushes  may  be  shifted  around  the 
commutator  within  certain  limits.  By 
shifting  the  brushes  the  speed  may  be 
varied  from  50  to  150  per  cent  of  syn- 
chronous speed.  The  characteristics  of 
_,_,_    ._.,,,_    ,_..    „„.,..,   ._    .he   a.c     aerleB 

are  also  slmilar'to  the  slip-ring  Induction 
polyphase  motor  with  external  resist- 
ance in  the  secondary.  In  general,  brush- 
shifting  a-c.  motors  are  suitable  for  any 
application  where  the  slip- ring  varylng- 
apeed    Induction   —    ,_    — ' 


rotor   with  c 


mutat 


and    1 


winding  similar  to  the  ordinary  induction 
motor.  The  rotor  is  practically  like  that 
of  a   d-c.    motor   or   generator.      The    chief 

duce  the  voltage  Impressed  on  the  com- 
mutator; it  Is  simply  a  series  transformer 
with  the  primary  In  series  with  the  stator 
Of  the  motor  and  the  secondary  con- 
nected to  the  rotor  through  the  brushes 
and  commutator.  These  motors  ere  made 
single  phase,  two  phase  and  three  phase. 
The  starting  torque  may  be  made  any- 
thing within  the  range  of  the  motor 
merely  by  having  the  brushes  In  different 
positions.  As  soon  as  the  motor  begins 
to  rotate  the  speed  can  be  adjusted  to 
the  desired  value  by  shifting  the  brushes. 
Shifting  the  brushes  in  the  direction  of 
the  rotation  lowers  the  speed  and  against 
the  rotation  increases  the  speed. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Type  BTS,  three  phase, 
brush  shifting  motors  give  an  infinite 
number  of  speeds  and  high,  efficiency 
at  all  of  them.  Developed  for  60  cycles 
from  10  to  100  hp..  Inclusive.  Slow 
speed,  25-cycle  motors  can  be  furnished 


for.  100.    12E    and    150    hp.      Type    BBS. 
■Ingle    phase    motors    are    furnished    In 
sizes    W    to   7W    hp..    60   cycles,    for    110 
or    220    volts.       Suitable     for    constant 
torque,    belt   or   chain   drive    (fans   and 
blowers,    printing  presses,   refrigerators 
and    laundry    machinery,    eic.)       Will 
permit    50    per    cent    speed    reduction 
against  full  load  or  three-quarters  load 
torque   and    will   start    and    accelerate 
loads    having    two   and    one -half    times 
full   load    torque.      Suitable   control   ap- 
paratua  can  be  furnished  for  any  serv- 
ice.     (Bulletin   6H01.)      See  adv.    pages 
12  OS- 1223. —Adv. 
MOTORS,   A-C.    FRACTIONAL    HORSE- 
POWER.— Fractional   horsepower   a-c.  mo- 
tors are   those  having  a  continuous  rating 
of  leu  than  1   hp.   at  a  speed  of  1700-1750 
r.p.m.     In  many  cases  the  term  is   taken 
to  mean  motors  of  %  or  V,  hp.  or  less,  as 
the  larger  sizes  are  often  Identical  In  gen- 
needing  1  hp.   The 

hut 


ly     single-  phas 


They  are  usually 
ome  special  starting  da- 
lommutator  which  la  used 
with  a  centrifugal  starting  switch  for 
starting  only.  Commutator  motors  are 
also  made  In  which  the  commutator  Is 
also  used  for  running,  giving  both  con- 
stant and  varying  speeds.  A  split-phase 
auxiliary  winding  la  also  largely  used  for 
starting.  Some  of  the  larger  sizes  of  this 
type  are  equipped  with  a  small  automatic 
clutch  which  permits  starting  before 
throwing  on  heavy  loads.  Fractlonnl- 
borsepower  motors  are  -widely  used  for  a 
large  number  of  small  household  and  in- 
dustrial   appliances,    such   as   washing  ma- 


provided 


dlshwas 


clear 


Manufacturers: 

Adslt    Laboratories,    The,    826    Hennepin 

Ave.,  Minneapolis.  Minn. 
Advance    Electric   Co.,    0315    Maple    Ave., 


Park    Row.    New  York.      "Twln-R." 
ARNOLD   ELECTRIC  CO.,  Racine.   Wis. 

Becker  Electric  Works.  3055  Lincoln 
Ave..  Chicago,  III. 

Blasell  Co..  The  F.,  Toledo- Bis  sell  Mfg. 
Dept..  120  Huron  St..  Toledo,  Ohio. 

BODlNE  KI.KCTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111.  Fractional  horse- 
power motors  for  all  purposes.— Adv. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts..   Erie.   Pa. 

Bushnell  Mfg.  Co..  2926  Telegraph  Ave., 
Berkeley,   Cal. 

Calumet   Motor   Co.,    Calumet.    Mich. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St..  Montreal.  Que.,  Can. 

Canadian  Oeneral  Electric  Co.,  Ltd.,  SIS 
King  St.,  W.,   Toronto,   Ont.,  Can. 

Canadian  Weatlnghouse  Co..  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.,  Can. 

Century   Electric   Co.,    1827    Pine    St.,   St. 


Louis,    Mo. 


Colonial  Fan  &  Motor  Co.,  The,  Warren. 

Ohio.     •'Colonial." 
CRAWFORD  MFG.  CO.,  13-21  Park  Row, 

New    York.    N.    Y.      -'Crawford"    A.    C. 

motors   of   this   type   are   furnished   in 

capacities  of    %,    hi    and    Vi  h.   p.    (and 
*-  -  '      "he  same  qual- 


maintalned    as    In    the    type    described 
under    Motors.    A.    C.    Induction,    Poly- • 
phase.  Soulrrel  Cage.— Adv.  „ 

Crocker- Wheeler  Co.,    Ampere,    N.   J. 

Dawson.  James  J.,  McKeesport,   Pa.   (for 


Dayton  Fan   &    1 


r  Co..   Monument  '& 


Dlehl  Mfg.  Co..  The,  Trumbull  St'.  BU» 
abethport  N.  J. 

DOMESTIC  ELECTRIC  CO..  THE.  7223 
St.  Clair  Ave.,  N.  E.,  Cleveland.  Ohio, 
Factory   with    150.000  su.    ft.     of    floor 

ture  of  "Domestic"  fractional  horse 
power  motors,  sold  prlncliHtlly  to  man- 
ufacturers of  electrical  appliances. 
They  are  designed  and  built  especially 
for  the  appliances  which  they  are  to 
drive     In     split     phase    induction     type. 


:    sales'    engineers   an 
niact   with    the   dally 


to   W-hp. 


^o§Ie 
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of  small  motor  application!  under  all 
conditions  and  specialize  In  submitting 
plans  to  meet  Individual  requirements. 
See  advertisement  on   page  1310. — Adv. 

East  Jersey   Pipe   Co.,   Faterson,    N.  J. 

Electro  Dynamic  Co.,   Ave.   A.   ft   North 
St.,  Bayonne,  N    -      

EMERSON  P.T.FJ- 
3012-2083    Washing 


Fidelity  Electric  Co.,  (31  N.  Arch  St., 
Lancaster,   Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  Company  has  studied 
extensively  problems  of  electric  motor 
application  to  many  small  tools  and 
domestic  appliances,  etc.  G-E  frac- 
tional horsepower  motors  are  available 
for  both  alternating  and  direct  current 
and  In  sixes  as  small  as  1/200  hp.  All 
embody  the  quality  features  of  the 
larger  G-B  motors.  For  further  in- 
formation see  page  1230. — Adv. 

Gilbert  Co.,  The  A.  C.  Blatchley  Ave., 
New  Haven,  Conn.    "Polar  Cub." 

GILLESP1E-EDEN  CORP.,  7  Dey  St., 
New  York,  N.  T.  '-Gillespie."  (See 
display  adv.  page  1396.) 

Globe  Electric  Co.,  £340  Stony  Island 
Ave.,  Chicago,  III. 

Great  Lakes  Electric  Mfg.  Co..  11-17  S. 
Desplalnes  St..  Chicago,  111. 

Hallberg.  J.  H„  26  W.  46th  St.,  New 
York,   N.   Y. 

Hamilton -Beach  Mfg.  Co.,  1301-39  Rapida 
Drive,  Racine,  Wis. 

H-Q  MFG.  CO.,  1216  Pine  St..  St.  Louis, 
Mo.,  Manufacturer  of  the  H-O  split- 
phase  motor.  No  live  parts  exposed. 
Splash  proof     housing.       High     starting 


H-O  Split-Phase  Motor. 


torque.     L 

efPcle.icy  a       _  .     .     ..... 

bronze  bearings.  Large  capacity  oil 
welts,  wick-fllled  type.  Sizes  tt-hp. 
and  1/6  hp.  for  110-volt  and  220-volt 
alngle-phaae   operation.      '' 

HOLTZER-CABOT        _ - 

THE.  Main  office  and  factory.  121 
Ainory  St.,  Boston.  Masa.  Branch  of- 
Aces  at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  fr 
tlonal     horsepower     motors     for    lal 


dyns 


factory  call,  school,  bank  and  other 
signaling  systems.  Type  "AS"  unlvi 
sal  motor  made  In  sizes  1/20  to  1, 
h.p.  Type  "QS"  In  sizes  from  1/20 
1/6  hp.  The  mechanical  parts  of  tl 
type  are  Interchangeable  with  ty. . 
otors.     They  are   suitable 


left. 


sealers  and  openers,  addressing  i 
chines,  light  calculating  machines, 
Type  "HS"  motors,  mechanically  Ini 


use  in  blue-printing  machines,  bottllr 
machines,  floor  surfacing  machines,  et 
Type  "HRI"  motors  for  use  as  an  li 
tegral  part  of  pumpa,  compressors,  co 
fee  grinders,  meat  choppers,  packaglr 
machinery,  etc.,  are  made  In  sizes  fro 
%  to  1  h.p.  Mechanically  interchang 
able  With  "HD"  d-c.  motors.  Engineer 
of  the  Holtzer- Cabot  Electric  Co.  a 
always  ready  to  work  hand  In  har 
with  the  designer  of  a  new  device  • 
any  manufacturer  who  Is  changing  ■ 
Improving  the  design  or  his  presei 
product,  to  the  end  that  a  fraction 
horsepower  motor  to  fit  exactly  the  r<. 
qulrements  may  be  built.— Adv. 

International    X-Ray    Corp.,    326    Broad- 
way, New  York,   N.   Y. 

Invincible     Vacuum     Cleaner     Mfg.     Co., 


JANETTE    MFG.    CO.,    556    W.    Monroe 

St.,  Chicago,  111. 
Jones-Motrola,  Inc.,  29  W.  35th  St.,  New 

York,   N.   Y. 
Kendrick   ft  Davis  Co.,  Lebanon,   N.   H. 

"K.  &  D." 
Kllbourne  &  Clark  Mrs.  Co.,  3461  E.  Mar- 
ginal Way,   Seattle,  Wash.     "K.  &  C." 
Kimble    Electric   Co.,    634-46   N.    Western 

Ave.,  Chicago,  HI.    "Kimble." 
Knapp   Electric    ft    Novelty    Co.,    511    W. 

51st   St.,   New  York,    N.  Y. 
Lancashire     Dynamo     ft     Motor     Co.     of 

Canada,  Ltd.,  45  Niagara  St.,  Toronto. 


The,  E.   38th   St.   & 

Kelley  Ave..   Cleveland,   Ohio. 
Louisville  Electric  Mfg.  Co..  Inc.,  31st  ft 

Magazine  Sts,,   Louisville.  Ky. 
Marathon     Electric     Mfg.     Co.,     Wausau, 

Wis.     "O.  K." 
MASTER     ELECTRIC     CO.,     THE,     460 
Dayton,  Ohio.    "Mastei  " 


i  after  lubricant  has  disappeared. 
The  fan  is  thirteen -bladed  sirocco  type 
and  cooling  is  scientifically  correct  so 
they  will  carry  heavy  overload  without 
excessive  heating.  Cut  out  switch  haa 
only  nine  simple  strong  parts.  They 
are  best  for  use  where  they  will  get 
little  or  no  care  or  attention. — Adv. 

PEERLESS  ELECTRIC  CO.,  Warren, 
Ohio.  "Peerless."  (See  display  adv. 
page  1308.) 

PERSONS  ELECTRIC  CO.,  Quincy,  Dl. 
Interchangeabillty  of  Persons  a-c.  and 
d-c.  fractional  horsepower  motors,  is 
a  feature  of  great  advantage,  especially 


Thes 


made   I 


Lnufacturers. 


clpal  types  having  frames  of  similar 
dimensions.  This  feature  of  converti- 
bility applies  to  the  type  G-I  a-c.  and 
the  type  G-D  d-c  motors  of  the  same 
speeds  and  ratings.  It  is  possible  to 
interchange  these  motors  on  any  ma- 
chine without  altering  the  supporting 
base,  pulley,  belt,  gears  or  other  parts 
in  any  way,  fitting  them  for  operation 
on  different  circuits.  The  frame  and 
bearing  brackets  are  cast  from  best 
grade  gray  Iron,  which  provide 


Persons  Motor 

protection  and  exceptionally  good  vi 
illation.     Enclosing  plates  can  be  I 
nlshed    where    motors    are    exposed 
moisture    and    dirt.      These    plates    ■-.  „ 
of  various    types.    Including  the  splash 
proof  type   for  washing  machines.     A 
dual  advantage  is  gained  In  the  special 
design    of   the   oiling  arrangement.      It 
permits  the   motors    to  be    mounted    In 
any  position,  floor,  wall  or  ceiling,  and 
eliminates    special    drilling    for    the    oil 
cups.      Persons    motors    are    equipped 
with  a  universal  terminal  block,  con- 
sisting of  a  fibre  block  with  two  bind- 
ing posts.     This  block   Is   mounted  on 
the   motor  with  the  binding  posts  ex- 
tending   Inside    the    frame    when    en- 
closed terminal  Is  desired,  or  extending 
out   when  exposed    type  of   terminal   is 
required.       High    grade    bronze    sleeve 
bearings  are  usually  furnished,  but  ball 
bearings  can  be  supplied  when  require ' 
The  high  efficiency  of  Persons  moto 
makes    them    exceptionally    economic 
In   operation    on    lighting   circuits.      J 
motors  are  built  with  heavy  Insulatli 
material.    The  windings  are  carried 
cells  formed  from  material  which  con. 
bines  high  insulating  qualities  with  the 
least  dead  Space.      They  are  placed  In 

484 


slots  and  bound   Into   place  with  tape 

which  also  holds  the  terminal  connec- 
tions. The  windings  are  Impregnated 
with  an  insulating  compound  and 
thoroughly  baked.  This  treatment  Is 
repeated  several  times,  making  the 
winding  Impervious  to  moisture,  giving 
high  dl-electrlc  strength  and  eliminat- 
ing any  possible  danger  from  shock. 
Persons  motors  are  quiet  and  tree  from 
vibration  due  to  dynamic  balancing 
of  the  rotor.  Ample  provision  for  ven- 
tilation by  numerous  ducts  through  the 
motor  and  frame  Insures  low  operation 


These 


through  a  series  of  tests  during  the 
process  of  winding,  baking  and  as- 
sembling,  and  are  carefully  inspected. 


phase  motors  range  from  A  to  U  hp. 
with  speeds  of  1140  to  3150  r.  p.  m.  The 
50  cycle  are  of  tt  to  %  hp.  with  1430 
and  2860  r.  p.  m.  The  40  oycle,  h  to  14 
hp.  with  speeds  of  1140  and  2300  r.  p,  m.; 
30  cycle  H  lo  »  hp.  at  1T20  r.  p.m.: 
and  the  25  cycle,  from  A  to  Vi  hp.  at 
1430.     Persons  motors  can  be  supplied 


with  groove  pulleys. — Adv. 

Phonograph  Motors  Corp.,  341  N.  Craw- 
ford Ave.,  Chicago,  111.    "Johnson." 

Premier  Emergency  Corp.,  767  3rd  Ave., 
New  York,  N.  Y.    "Premier." 

Racine   Electric   Co.,    Bridge   ft   Ontario 

Recording    &    Computing    Machines    Co., 

The,     1     Essex     Ave.,     Dayton,      Ohio. 

"Ohmer." 
Reynolds  Electric  Co.,   2650  W.   Congress 

St..  Chicago.   111.     "Reco." 
ROBBINS  ft  MYERS   CO.,  THE.   Lagon- 

da'Ave.   ft  Leah  St.,   Springfield,  Ohio. 

"R  ft  M." 
Shedd  Electric  Co.,  Inc..  Clay  ft  Locust 

Aves.,   Roselle  Park,  N.   J.   (special). 
SHERMAN     MFG.     CO.,     H.     B..     Battle 

Creek,   Mich.     (See   display   adv.    page 

1323.) 
Sieffert      Electric      Co.,      210      Main      St.. 

Evansvllle,  Ind.    "Sieco." 
~      ELECTRIC      WORKS      OF 


display   adv.   pages   1306-1307.) 
Sturtevant  Co.,  B,   F.,  Damon    St.,   Hyde 

Park,  Boston,  Mass. 
BUNLIOHT  ELECTRICAL  MANUFAC- 
TURING CO..  THE.  Warren,  Ohio.  Spe- 
cializes In  fractional -hp.,  a-c.  motors, 
Srlmarlly  designed  for  use  with  wash- 
iK  machines,  mangles,  moving  picture 
machines,  iceless  refrigerators,  pumpa, 
churns,  and  wherever  a  well- ventilated, 
waterproof  motor  Is  needed.  All  Insu- 
lation   used    on    them    la    carefully    ini 


"Sunlight"  Fractional  h 


i.  A-C.  Motor 


pregnated.  (General  details  of  con- 
struction are  ehown  in  above  Illustra- 
tion.) "Sunlight"  motors  are  charac- 
terized by  their  high  starting  torque 
and  overload  running  capacity.  They 
are  made  in  various  cycles  and  volt- 
ages to  meet  the  requirements  of  pur- 
chasers. The  company  confines  its  en- 
tire attention  to  this  one  line,  with 
consequent  reductions  In  costs  and  im- 
provement   In    the    quality    of    its    pro- 

cally  and  electrically  efficient,  powerful, 
dependable. — Adv. 
Temeo   Electric  Motor  Co..  The.  604   Su- 
gar St.,  Lelpslc,  Ohio.    "Temco." 

Thorn-"     "■       T  *"       "— J      "    "' 
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Tldeman    Electric    Mfg.    Co.,    Cairo,    III. 

"Menominee." 
Valley  Electric   Co..   4919-29   Connecticut 

St.,  St.   Louis.   Mo.     "St.    Louis." 
"'  ~      tIc  Mfg.  Co..  6400  Plymouth 

-...,.     ... .    __.,   „_ zoo.   Mich. 

WESTTNGHOUSE    ELECTRIC    &    MFO. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1395-1402.) 
White   Dental    Mfg.    Co.,    The   S.    S-, 

8.    12th    St.,    Philadelphia,    Pa.     "E 


SIN  ELECTRIC  CO..  Racln 
Wis.  This  company  Is  the  manufa 
turer    of    the    widely    advertised    "Di 

Regular  stock  sixes  range  from  1/25 
1/8  hp.  The  company  maintains 
large  research  and  experimental  depar 
ment  for  co-operating  with  responslb 
inuf&Cturers  in  salving  special  pow 


roblemi 


■■nlry  i: 


r  Moto 


3   d-c.    and   display   i 


Wbdack  Electric  Tool  Co..  13-27  S.  Jef- 
ferson  St..   Chicago,   111.     "Wodack." 

MOTORS,  A-C.  INDUCTION,  POLY- 
PHASE. SQUIRREL-CAGE.  —  Squirrel- 
cage  Induction  motors  are  those  In  which 
the  secondary  or  rotor  consists  of  a  series 
of  bars  equally  spaced  in  slots  around  the 
core  and  short-circuited  at  each  end  by 
rings  of  conducting  material.  (See  Motor, 
Inductlor  •      -  ■ 


ductii 


■    thai 


other    type    of    I 


nearly  90%  of  all  induction 

motors  made  In  this  country  being  of  this 
type.  They  are  very  extensively  used  in 
all  branches  of  industry  where  a-c.  energy 
is  utilized,  and  where  adjustable  speed  is 
not  required.  With  such  wide  applications 
they  are  made  In  an  exceedingly  large 
range  of  sizes,  ranging  up  lo  10,000  hp. ; 
ratings  up  to  200  hp.  are  standard  and 
above  that  special.  Some  of  the  common 
usages  are  for  nearly  all  forms  of  group 
or  Individual  motor-driven  machine  tools, 
such  as  lathes,  drills,  boring  machines, 
bulldozers,       milling      machines,    '  grinders. 


plan. 

nes  require  adjustable  speed,  cone  o 

used 

mills 

mills,   mines,   power  plants 

a-c.  power  Is  used. 

Th 

advantages    that    have    made    thel 

atlon    so 

-tigged  c 

n  struct  ion  giving  a  low  firs 
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life,  fairly  constant  speed  a 

for   a 

mall  size 

and  simple  starting  equip 

even   for 

quite  large   sizes.      The  ab- 

of    any 

brushes.    commutator,    slip 

or    other    exposed    contacts    makes 
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where  Inflammable  r.._. 
ignited   by  sparking. 


switched  directly  on  the  line  at  starting 
without  drawing  an  excessive  current.  In 
motors  of  E  hp,  or  over  the  starting  cur- 
rent becomes  too  large  if  started  at  full 
voltage  and  some  means  of  starting  Is  re- 
quired. In  such  cases  auto  starters  or 
compensators,  which  reduce  the  voltage 
during  the  starting  period,  are  widely  used 
on  the  star-delta  method  employed.  By 
specially  designing  the  motor  to  give  the 
"deep  slot"  effect,  larger  motors  may  be 
started  directly  from  the  line  with  a  more 
,  — ...  — ..  _. .     jn  obtaining  this 


starling  and  the  reverse  near  synchronism. 
Manufacturers: 
Advance    Electric   Co.,    6315    Maple    Ave., 


Louis,    Mo.      "Adve 


lean  Electric  Motor 
,  Wis. 


Inc.. 


rks,  3055  Lincoln 
Ave.  Chicago.  HI, 

Bell   Electric  Motor  Co.,    Garwood,   N.   J, 

BODINE  ELECTRIC  CO.,  3254  W.  Ohio 
St.,  Chicago.  III. 

BURKE  ELECTRIC  CO..  12th  &  Cran- 
berry  Stfl..   Erie.    Pa. 

Bushnell  Mfg.  Co.,  2928  Telegraph  Ave., 
Berkley.   Cal. 

Canadian  Crocker- Wheeler  Co..  Ltd.,  St. 
Catharines.    Ont.,    Can. 

Canadian  Fairbanks -Morse  Co..  The,  84- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co..  Ltd.,  Ill 
King  St..  W.  Toronto,  Ont.,  Can. 

Canadian  Westinghounc  Co..  Ltd..  San- 
ford  &  Mylar  Sts..  Hamilton.  Ont.,  Can. 
"Westlnghouss." 


Century   Electric   Co.,    182T 

Louis.  Mo.    (Split- phase.)       

Clark.  Jr..   Electric  Co..   Inc.,    Jame 

W.  Main  St.,  Louisville,  Ky.     "W T 
Cleveland  Armature  Works,    Inc..   4732-36 

SL    Clair    Ave.,    Cleveland,    Ohio.      '( 

A.  W." 
Cleveland  Electric  Motor  Co..  5213  Wln'- 

aor  Ave.,  Cleveland.  Ohio.    "Cleveland." 
Colonial  Fan  &  Motor  Co..  The,  Warren, 

Ohio.      "Colonial." 
Consolidated    Electric    Co.,    Ltd..    230-231 

King  St..  E.,  Toronto.  Ont.,  Can.    "King 

Edward." 
CRAWFORD  MFG.  CO.,  13-21  Park  Row. 

New    York.    N.    Y.      "Crawford"    lnduq- 
perating 


featm 


worthy    of   I 


the! 


full    ] 


load  with  a 
ceed  40  degrees  C  above  room  tempera- 
ture. Or  they  are  capable  of  standing 
25%  overload  for  two  hours  or  r 
momentary  overload  of  100%.  All  are 
subjected  to  rigid  tests,  such  as  break- 
down tests  of  1500  volta,  temperature, 
efficiency  and  power-factor  tests.  The 
squirrel  cage  type  here  Illustrated  has 
a  frame  of  the  best  gray  Iron,  care- 
fully '  machined    and     all    parts    Inter- 


Crawford  Motor,  Squln 


l  Caga  Type 


changeable.  The  bearings  are  ol 
"Non-Gran"  bearing  bronze,  oiled  by 
concentric  rings  from  wells  of  ample 
capacity,  protected  by  dust  proof  caps. 
The  stator  is  made  up  of  high  grade 
laminae,  compacted  under  pressure, 
primary  coils  In  semi-closed  slots,  held 
with  one  piece  Insulating  wetTge.  in- 
sula, ted  and  protected  with  moisture 
and  acid  proof  varnish.  The  rotor  Is  of 
the  aqulrTel  cage  type,  the  copper  Is 
forced  directly  through  the  Iron  with- 
out insulation,  and  end  rings  are  cast- 
on,  of  high -conductivity  bronze,  fusing 
the  copper  bars  Into  a  unit  electrically 
perfect.  The  shaft  Is  of  special  axle 
steel.  These  motors  are  equipped  with 
sliding  base  and  pulley  when  so  or- 
dered.—Adv. 

Crocker- Wheeler   Co..   Ampere.    N.    J. 

Diehl  Mfg.  Co..  The.  Trumbull  St.,  EHza- 
bethport,   N.    J. 

Eck  Dynamo  &  Motor  Co.,  Mill  &  Main 
Sts.,  Belleville.  N.  J.      "High-Grade." 

Electro  Dynamic  Co.,  Ave.  A  &  North 
St.,    Bayonne.    N.   J.      "Edco," 

EMERSON  ELECTRIC  MFO.  CO..  THE, 
2012-2032  Washington  Ave.,  rit.  Louis, 
Mo. 

Fairbanks,  Morse  &  Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.     ■ 'Fairbanks -Mor;;.  ." 

Fidelity   Electric   Co.,    331   N.   Arch   St., 

Forbes  &  Myers,  172  Union  St.,  Worces- 
ter. Mass. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady.   N.    Y.      Type    KT    Motors    with 


quiring  constant  speed.  (Bulletins 
41302-A  and  61505-B.)  Type  KT  multi- 
speed  Induction  motors  for  SO -cycle. 
3-phase  service  only,  on  220.  440  and 
EGO  volts  may  be  furnished  up  to  12 
hp.  at  four  constant  speeds— 1  SOD. 
1200.  900.  600  r.  p.  m.  Constant  horse- 
power motors  are  suitable  for  ma- 
Chine  tools,  etc..  and  constant  torque 
motors  for  operating  fans,  blowers, 
printing  presses,  etc.,  Squirrel -cage 
type  motora  with  closed  box  frame 
construction  are  specially  adapted 
for  centrifugal  pump  service  where 
moisture  Is  often  present  and  in 
cases  of  mine  service,  where  water 
often  drips  on  the  motor.  Special 
moisture  resisting  Insulation  Is  used. 
(Bulletin  61301.)  Special  high-speed  mo- 
tors constructed  with  cast  alloy  rotors 
are  made  for  operation  as  high  as 
25.000  r.  p.  m..  taking  power  from  spe- 
cial Induction  frequency  changers.  Suc- 
cessful application  of  these  motors 
has  been  made  to  woodworking  ma- 
chines;    as,     shapers,,    saws,     tenonors. 


and  drills;  all  applications  being  di- 
rect.     See   adv.    pages    1203-1223.— Adv. 

GILLESPIE- ED  EN  CORP.,  7  Dey  St., 
New  York,  N.  r.  "Gillespie."  (See 
display    adv.    page    1296.) 

Globe    Electric    Co..     63(0     Stony    Island 


.   Chlca 


.    Til. 


Hall  S 

Ohio. 
HOLTZER-  CABOT        ELECTRIC 

St.,  Boston.  Mass. 


CO.. 

THE,   125   Amory  St..  Boston.   Mass. 
HOWELL      ELECTRIC      MOTORS     CO., 

Howell.    Mich.       "Red    Band." 
Ideal    Electric    &    Mfg.    Co.,    The.    153    E. 

5th    St..    Mansfield,    Ohio.      "Ideal." 
Imperial   Electric   Co.,   The,  Akron.   Ohio. 

"Imperial." 
International       Electric      Co.,      Ltd.,       9T 

Bleury  St..   Montreal.   Que..   Can, 
Kimble   Electric    Co..    634-46    N.    Western 

Ave.,    Chicago,    III.      "Kimble." 
Lancashire  Dynamo  &  Motor  Co.  Of  Can- 
ada.    Ltd.,     45     Niagara     St.,     Toronto. 

Ont.,    Can. 
Lincoln   Electric  Co.,  The.   E.    38th  St.   & 

Kelley    Ave..    Cleveland,    Ohio. 
Louisville    Electric    Mfg.    Co..    Inc..    31st 

&  Magazine   Sts..   Louisville,   Ky. 
Msirctmnd  Electrical  Works,  T.td  .  55  Oc-le 

St..  Montreal.  Que..  Can.    "Gold  Band." 
MASTER     KI.ECTRIC     CO.,     THE,     4B0 

Bacon    St.,    Dayton.    Ohio.       "Master." 
MECHANICAL   APPLIANCE  CO..   THE, 

Milwaukee,  Wis.      "Watson." 
Norfolk    Electric    Mfg.    Co..    215    Cumber- 
land  St..   Norfolk,  Va.    "Norfolk, " 
Northwestern  Mfg.   Co..   The,  Milwaukee, 

Wis.      "Northwestern." 
OHIO  ELECTRIC  &.  CONTROLLER  CO.. 

THE,    5900    Maurice    Ave.,    Cleveland, 

Ohio. 
PEERLESS     ELECTRIC     CO.,     Warren, 

Ohio.      "Peerless."      (See    display    adv. 

PERSONS  'ELECTRIC  CO..  560  Jersey 
St.,   Quincy,    III. 

Phoenix  Electric  Co..  Mansfield,  Ohio. 
"Phoenix." 

RELIANCE  ELECTRIC  &  ENGINEER- 
ING CO.,  1054  Ivanhoe  Rd..  Cleveland, 
Ohio.      "Reliance." 

ROBBINS  &  MYERS  CO.,  THE,  Lagonda 
*-■       ■■     Leah    St.,     Springfield,    Ohio. 


"R  &  M." 

ROTH    BROS.    &    CO..    1400    W.    Adams 
St..   Chicago.   HI.      "Rothmotors." 

Sleffcrt  Electric  Co.,  210  Main  St.,  Evans- 

vllle.    Ind.      "Sieco." 
SI'RACI'K       ELECTRIC      WORKS      OF 

<;eni-:rat,  electric  co..  527-531  w. 

"■■      -■       New    York,    N.    Y.      (Sec    die- 


Park,  Boston, 


,  F..  Damon  St.,  Hyde 


.    Montreal,   Que..    

Triumph    Electric    Co..    The.    3058    South 

St.,   Cincinnati.   Ohio.      "Triumph." 
U.  S.   Electrical   Mf«.  Co..  3rd  St.  &  Cen- 
tral Ave.,   Los    Angeles,    Cal. 
Valley    Electric    Co.,    41313-23    Connecticut 
St.,   St.   Louis,   Mo.      "St.   Louis." 

—    trie  Mfg.  Co..  6400  Plymouth 
-ouls.    Mo. 

__..  _:.  A.,  1622-28  Vine 
si,,   Cincinnati.   Ohio. 
whsttnghocse   electric  &  mfg. 

CO.,  East  Pittsburgh,  Pa.      (See  display 
adv.    pages    1395-1402.) 
Wil'cv-wrav      Electric     Co..      118  W.   3rd 

St.,  Cincinnati,  Ohio.      "Superior." 
Woods    Machine    Co.,    S.    A.,    27   Damrell 

St..  Boston,  Mass. 
MOTORS,      A-C.      INDUCTION,      POLY- 
PHASE   WOUND-ROTOR   OR   SLIP-RIN" 
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tion  to  Industry  lor  driving  machine  tools 
la  generally  to  larger  and  heavier  ma- 
chines, such  as  forging  machines,  bull- 
dozers, hammers,  punching  machines. 
bending  and  straightening  rolls,  shears. 
large  pumps,  blowers,  compressors,  etc. 
They  are  also  used  very  widely  for  eleva- 
tors, hoists,  cranes,  etc.,  and  to  a  large 
extent  in  steel,  flour  and  paper  mills. 

Advance    Electric    Co.,    6315   Maple    Ave.. 

St.    Louis,    Mo.      "Advance." 
Allls-Chslmers      Mfg.      Co..      Milwaukee, 

Wis. 
Becker     Electric     Works,      3055      Lincoln 

Ave..    Chicago.    III. 
Browning    &   Co.,   Victor   R.,    1T701    Lake 

Shore  Blvd..  Cleveland.  Ohio. 
BURKEELECTR1C   CO.     ""      "     ~ 

Berkley~<fal. 

Canadian   Crocker- Wheeler  Co.,  Ltd.,  St. 

Catharines.    Out.,    Can. 
Canadian    Fairbanks- Morse  Co..  The,  84- 

98  St.  Antoine  St.,  Montreal.  Que.,  Can. 
Canadian  General   Eleclric   Co..    Ltd.,  212 

King  St    W.  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse   Co.,    Ltd..    Sar 

ford  &  Mvler  Sts.,  Hamilton.  Ont.,  Car 

■■Westlnghouse." 
Century   Electric  **-      "'*"   "'--   ,n*      " 


"Century." 


,    520 

_.'  5213  Wind- 

r  Ave..  Cleveland,  Ohio.    "Cleveland.' 
er-Wheeler   Co..    Ampere.    N. 


Cleveland  Electrl. 


:1  St..  Ellzi 


Diehl  Mfg.  Co..  The.  Trui 
bethport,  N.  J. 

Eck  Dynamo  &  Motor  Co..  Mill  &  Mali 
Sts.,  Belleville,  N.  J.      "High -Grade." 

Electro  Dynamic  Co..  Ave.  A  &  North 
St.,    Bayonne,    N.    J.      "Bdco." 

Fairbanks,  Morse  &  Co..  900  S.  Wabash 
Ave..  Chicago.  III.     "Fairbanks- Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  Type  MT  motors  for  gen- 
eral service  requiring  frequent  start- 
ing under  load  or  starting  of  loads 
with   high   Inertia.     They  possess  high 

small  amount  of  current  from  the  line. 
Standard  ratings  up  to  200  hp,  for  25 
and  SO  cycles.  Special  ratings  up  to 
MOO  hp.  Also  high  speed  types  In  sizes 
from  75  to  350  hp.  for  direct  connec- 
tion. Suitable  control  equipment  for 
any  service  can  be  Bunplled.  See  adv. 
—  1203-1"-       '  ' 


display  adv.   page  1296.) 
HOLTZKR-  CABOT       ELECTRIC        CO.. 

THE,    135   Amory   St..    Boston,   Mass. 
HOWELL      ELECTRIC      MOTORS      CO.. 

Howell,    Mich.      "Red    Band." 
Ideal    Electric   &    Mfg.    Co..    The,    163    E. 

5th   St..  Mansfield,  Ohio.      "Ideal." 
Imperial   Electric  Co.,  The.   Akron,  Ohio. 

"Imperial." 
Kimble    Electric   Co.,    634-46   N.   Western 

Ave.,     Chicago.     III.       "Kimble." 
Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada,   Ltd.,     45     Niagara    St.,     Toronto. 

Ont.,  Can. 
Louisville    Electric    Mfg.    Co..    Inc.,    31st 

A   Magazine   Sts.,   Louisville,  Ky. 
Marchand  Electrical  Works.  Ltd..  55  Cote 

St.,  Montreal,  Que..  Can.    "Gold  Band." 
MASTER     ELECTRIC     CO..     THE.      460 

Bacon  St..  Dayton,  Ohio.     "Master." 
MECHANICAL  APPLIANCE   CO..  THE, 

Milwaukee.    Wis.      "Watson." 
NORTHWESTERN   ELECTRIC   CO.,    408 

S.  Hoyne   St.,  Chicago.  III. 
Northwestern  Mfg.  Co..   The,  Milwaukee. 

Wis.     "Northewe  stern." 
RELIANCE    ELECTRIC    &   ENGINEER- 
ING CO.,    1054  Ivanhoe  Rd.,   Cleveland. 


GENERAL  ELECTRIC  CO.,  52T-6S1 
34th   St.,   New    York,    N.    Y.      (See   dis- 
play adv.   pages   1306-130T.) 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park.   Boston,   Mass. 

Thomson  Co..  Ltd.,  Fred,  9  St.  Gene- 
vieve St..  Montreal,   Que..  Can. 

Triumph  Electric  Co.,  The.  3058  South 
St.,    Cincinnati.    Ohio.      "Triumph." 

U.  S.  Electrical  Mfg.  Co..  3rd  St.  &  Cen- 
tral Ave..  Los   Angeles.  Cat. 

Wagner  Electric  Mfg.  Co..  6400  Plymouth 
Ave..   St.    Louis.   Mo. 

Warner    Electric    Co.,    Kalamazoo,    Mich. 

Wesche  Electric  Co..  B,  A.,  1622-28  Vine 
St..   Cincinnati.  Ohio. 

WESTINOHOUSB  ELECTRIC  &  MFG. 
CO..  Eaat  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1386-1402.) 


Willey-Wray  Electric  Co.,  118  W.  3rd 
St..  Cincinnati,  Ohio.     "Superior." 

MOTORS,  A-C.  INDUCTION,  SINGLE. 
PHASE. — Induction  motors  operating  from 
a  single-phase  supply.  Such  motora  usu- 
ally have  squirrel -cage  rotors,  though 
wound  rotors  are  used  to  a  limited  extent. 
A  rotating  magnetic  Held  Is  produced,  un- 

J      nlng  conditions,  In  the  single-phase 

■  t    the ' =      '■'- 

n't'ne 


.  _  if  a  single-phase 
Induction  motor  Is  zero,  for  then  there  la 
no  rotating  magnetic  field,  unless  the 
motor  is  supplied  with  a  starting  device. 
The  most  common  method  of  starting  Is 
that  called  the  split -phase,  which  makes 
use  of  a  starting  winding  connected  in 
parallel  and  on  the  same  structure  with 
the  main  primary  winding  but  disposed 
from  It  so  as  to  give  a  magnetomotive 
force  approximately  in  space  quadrature 
with  that  of  the  primary.  The  difference 
In  phase  between  the  two  currents  gives 
sufficient  starting  torque  for  most  uses. 
The  starting  winding  is  automatically  dis- 
connected as  the  speed  approaches  normal 
value.  The  re  puis  Ion -start  method  Is  em- 
ployed In  some  motors,  making  use  of  the 
principles  of  a  repulsion  motor  in  which 
short-circuited  brushes  bear  on  a  rotor 
wound  like  a  d-c.  armature.  The  brushes 
are  lifted  and  the  colls  automatically  short- 
circuited  as  the  speed  approaches  normal. 
Slngle-phosi    '         " 


_..   In  the  fractloi 

otner  small  and  medium  sue 

to  drive  a   large  variety  of 


e  used 


tely     listed.       The 


cycles  and  1  to  20  hp.  for  25  cycles.  For 
ratings  exceeding  these  it  is  preferable  *~ 
use  the  polyphase  induction  motor.  Cei 
tral-statlon  companies  place  a  much  low. 
limit  on  the  maximum  rating  of  thei 
motors  that  may  be  connected  to  the 
lines.  In  order  to  prevent  serious  unba 
anclng  of  the  phases. 


.   Louis,  Mo.     "Advance." 


30  56      Lincoln 


BURKE    ELECTRIC   CO.,    12th   A   Cran- 

Bushnell  MfV  Co.,  2928  Telegraph  Ave., 
Berkley.  Cal. 

Canadian  Crocker -Wheeler  Co.,  Ltd.,  St. 
-Cath arlnes.   Ont..   Can. 

Canadian  Fairbanks- Morse  Co..  The.  84- 
98  St.  Antoine  St..  Montreal.  Que,.  Can. 

Canadian  General  Electric  Co..  Ltd..  211 
King  St..  W.,  Toronto,  Ont,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  &  Mvler  Sts..  Hamilton,  Ont. 
Can.     "Westlnghouse." 

Century  Electric   Co..   1827   Pine  St.,   SI 

Colonial  Fan  &  Motor  Co.,  The,  Warren, 

Ohio.      "Colonial." 
Crock er-Wh eel er   CO..   Ampere.    N.   J. 
Dayton   Fan  &  Motor  Co..  Monument  & 

Meigs    Sts,,    Dayton,    Ohio.      — 
DiehlTIfg.  Co..  The,  Trumbul 

bethport.    N.   J. 


East  Jersey  Pine  Co..   Paterson,  N.  J. 
EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032   Washington  Ave..   St   Louis, 


Fidelity   Eleclric   Co.,    331    N. 

GENERAL  '  ELECTRIC  CO..  Schenec- 
tndy.  N.  Y.  Type  RI  repulsion  induc- 
tion   motors    up   to    15    hp.      Also    coiti- 


.  .  _.  (See 
display  adv.   page   1296.) 

Globe  Electric  Co..  6810  Stony  Island 
Ave..    Chicago.    III. 

HOLT7.ER-CABOT  ELECTRIC  CO., 
THE,.  135  Amory  St.  Boston.  Mass. 

International  X-Ray  Corp.,  326  Broad- 
way,   New  York,   N.   Y. 


JANETTE  MFG.  CO.,  656  W.  Monroe  St. 

Chicago.   111. 
Liberty     Electric    Corp.,     Port    Cheater 


NORTHWESTERN  ELECTRIC  CO., 
S.  Hoyne  Ave.,  Chicago,  III.  The  mc 
Illustrated  is  designed  for  varit 
speed  to  operate  printing  press  : 
other  machines  with  constant  tor 
load   on   single-phase   a-c.   lines. 


Single  Phase  Motor 

push  button  feature  is  favorably  spoken 
of  as  a  time  saver.  Descriptive  book- 
let will  t 


!'CtiV( 


-  Adv. 


OHIO  ELECTRIC  &  CONTROLLER  CO., 

THE,    6900    Maurice    Ave..    Cleveland. 

Ohio. 
PEERLESS      ELECTRIC     CO.,     Warren. 

Ohio.      "Peerless."       (See    display    adv. 

page  1308.) 
PERSONS    ELECTRIC    CO.,    606    Jersey 

St.,  yulncy,  111. 
Reynolds   Klectrlc  Co.,   2650  W.  Congress 

St.   Chicago.   III.      "Reco." 
ROBBINS  &  MYERS  CO..  THE.  Logonda 

Ave.    &    Leah    St.,    Springfield,    Ohio. 

"R  &  M." 
SPRAOUE       ELECTRIC      "WORKS       OF 

GENERAL  ELECTRIC  CO.,  527-531   W. 

34th   St.     New   York.   N.   Y.      (See  dis- 
play adv.   pages  130P-1307.) 
Star^  Dynamo    Co..    JcfTerson    City.    Mo. 

t  Co..  B.  F„   Damon  St.,  Hyde 


'Star.' 


Stun. 


.  J     ;   Co.,    4919-29    __.. 

St.,  St.   Louis.    Mo.      "St.   Louis." 
Wagner  Eleclric  Mfg.  Co..' 6400  Plymouth 

Ate..    St.    Louis.    Mo. 
Warner    Electric    Co..    Kalamazoo.    Mich. 

WB8TTNOHOUBE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  I'a.  (See  dis- 
play  adv.    pages   1395-1402.) 

MOTORS,       A-C.       MISCELLANEOUS.— 


>ne    of    these    miscellaneous 

...     -lbed  under  Motor,  repulsion: 

Motor,    a-c.    series;    Motor,    a-c.    commuta- 
The    principal    features   of   the 

rs    included    U-J--    ■>  :      ■-       "-- 

the   methods   used   1 

of   electrical   and   i_..  ... 

gives  several  speeds.  It  consists 
of  a  stator  or  fixed  primary,  a  rotor,  and 
between  them  a  spinner  rotating  Inde- 
pendently of  the  rotor  and  having  a  short- 
circuited  winding,  which  Is  the  secondary 
.or  the  stator,  and  a  slip -ring  winding, 
which  Is  the  primary  for  the  rotor.  The 
spinner  may  be  clutched  to  the  rotor  or 
_o  the  stator  or  allowed  to  rotate  freely. 
The  Deri  single-phase  motor  giving  speed 
ontrol  by  brush  shifting  Is  another  motor 
f  this  type.  Still  another  single-phase 
ype  secures  speed  adjustment  by  an  et- 
ernal vibratory  contact  device  that 
changes  the  average  time  per  cycle  that 
"l '* —   Is  Impressed. 

also  used  to  a  limited  extent,  as  they  may 
be  arranged  to  have  characteristics  similar 
._  the  adju  a  table-  speed  d-c.  shunt  motor. 
This  is  accomplished  In  a  single-phase  in- 
duction motor  by  having  a  rotor  similar 
to  the  armature  of  a  d-c.  machine,  on 
which  two  short-circuited  sets  of  brushes 
hear,  that  are  displaced  from  each  other 
by  90  electrical  degrees.  One  set  gives  a 
magnetic  axis  through  the  rotor  In  Una 
with  that  of  the  stator.  The  object  of  us- 
ing the  commutator  rotor  la  to  provide  a 
means  for  controlling  the  power-factor  or 
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the  speed  by  Introducing  e.m.f.'s  Into  one 
or  the  other  of  the  brush  circuits.     A  poly- 

adjusted  either  by  shifting  brushes  or  In- 
troducing auxiliary  voltages  between  the 
brushes.  This  kind  of  motor  Is  designed 
to  do  from  an  a-c.  source  of  supply,  what 
the  d-c.  adjustable- speed  motor  does.  It 
Is  more  expensive  and  has  a  limited  ap- 
plication. 


Mam 

Ave..   Chici_=_.   __.. 
BURKE  ELECTRIC   CO., 


Works,      30E6     Lincoln 
II. 

■     '  Wheeler  Co..  Ltd..  St. 


Can.     "Wesllnghouse. 

CRAWFORD  MFG.  CO.,  13-21  Park  Bow, 
New  York.  N.  Y.  "Crawford"  Motors 
of  this  type  possess  (he  same  qualities 
of  construction  and  operation  aa  in  the 
type  described  under  Motors,  A.  C,  In- 
duction. Polyphase,  Squirrel  Cage.— 
Adv. 

Crocker -Wheeler  Co..  Ampere,   N.   J. 

Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Ellia- 
bethport.  N.  J. 

Eck  Dynamo  &  Motor  Co..  Mill  ft  Main 
.Sis.,   Belleville,   X.   J-      "HiKM-Gradc." 

Fairbanks.  Morse  &  Co..  900  S.  Wabash 
Ave.,  Chicago.  III.     "Fairbanks- Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,   Pa. 

GENERAL  BLECTRIC  CO.,  Schenec- 
tady. N.  Y.  There  Is  a  G-E  motor  for 
almost  every  class  of  service,  however 
special.      With    experience    In    building 


this    service    are '  portrayed    on    pages 

1212    to    1217.— Adv. 
Hobart    Bros.    Co.,   113   Water    St..   Troy. 

Ohio.      "HB." 
HOLTZER-CABOT        ELECTRIC        CO., 

THE.   125   Amory  St..  Boston.  Mass. 
Ideal    Electric    &    Mfg.    Co.,    The.    1E3    E. 

5th    St..    Mansfield.    Ohio.      "Ideal." 
Kimble    Electric   Co.,    634-46    N.    Western 

Ave.,    Chicago,    III.      "Kimble." 
Lancashire  Dynamo  ft  Motor  Co.  of  Can- 
ada,   Ltd.,    45    Niagara    St.,    Toronto, 

Ont.,  Can. 
Liberty     Electric     Corp.,     Port     Chester, 


PEERLESS 
Ohio.      "Peerless."       usee    nisplay    adv. 
page   1308.) 

BOBBINS  *  MYERS  CO..  THE,  Spring- 
field .  Ohio.  Robblns  &  Myers  single 
and  polyphase  motors  are  made  for  all 
services  In  sizes  ranging  from  1/30  to 
50- h p.     Inclusive.      In    addition    to    the 


R.  A  M.  A-C.  Motor 

standard  types  for  general  power  serv- 
ice, special  frames  and  windings  are 
made  on  quantity  orders  for  direct  ap- 
plication to  motor  equipped  appliances 
and  machines  of  all  classes, — Adv. 
BPRAOUB  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-581  W. 
34th   St..    New   York,    N.   Y.      (See  dis- 


Park,    Boston  Mass. 
Thomson    Co.,    Ltd..    Fred.    9    St.    Gene- 
'     e  St.,  Montreal,  Que.,  Can. 


U.  S.  Electrical  Mfg.  Co..  3rd  St.  ft  Cen 

tral    Ave.,    Los    Angeles,    Cat. 
Wagner  Electric  Mfg.  Co.,  6100  Plymouth 

Ave.,   St.    Louis.   Mo. 
WF-STINGHOUSE    ELECTRIC    ft    MFC. 
CO..    East    Pittsburgh.    Pa.      (See    dis- 
play   adv.    pages    1395-1402.) 
Wllley-Wray    Electric    Co.,    118    W.    3rd 

St..  Cincinnati.   Ohio.     "Superior." 
MOTORS,      A-C.      REPULSION -INDUC- 
TION.—A  single-phase  a-c.  motor  combin- 
ing   the    characteristics    of    the    repulsion 
motor    with    those   of   the  single-phase    in- 


-    like    that  of 


__.      The   I 

provided  with  a  commutato 
a  d-c.  machine  or  a  repulsloi 
sets  of  short- circuited  brushes  nunc  tun- 
tact  on  the  commutator  90  electrical  de- 
grees from  each  other,  one  set  giving  a 
magnetic  axis  through  the  rotor  displaced 
several  degrees  from  the  magnetic  axis  cf 
the  stator.  as  In  the  repulsion  motor.  The 
second  set  of  short-circuited  brushes  com- 
bine with  the  first  to  form  with  the  rotor 
winding  the  secondary  of  a  single-phase 
Induction  motor.  The  repulsion -start  prin- 
ciple is  used  with  many  Induction  single- 
phase  motors,  but  since  these  are  Induc- 
tion motors  while  running,  they  are  listed 
undei    — "  

similar  to   that 


of 


showing  the  series  characteristic  of  the 
repulsion  motor  combined  with  the  shunt 
characteristic  of  the  single- phase  Induc- 
tion motor.  It  may  be  designed  to  have 
its  speed  adjusted  by  shifting  the  brushes. 
Repulsion -Induction  motors  are  used  for  a 
number  of   purposes,   such   as   blowers,   ro- 

Manufacturers: 

Advance    Electric   Co.,    6315   Maple    Ave., 

St.   Louis,    Mo.      "Advance." 
Baldor  Electric  Co.,  4351-55  Duncan  Ave., 

St.   Louis.  Mo. 
Becker    Electric    Works.     3055     Lincoln 

Ave..    Chicago.    111. 
"   ™ '-  Motor 

a  St..  Moiitre 
rat   Electric 

Ca^adlan'VeVtlngh'onse'  Co.?"lSS!"  San- 
ford  ft  Myler  Ste..  Hamilton.  Ont.,  Can. 
"Westlngnouse." 

Century  Electric  Co.,  1287  Pine  St.,  St. 
Louis,    Mo.      "Century." 

Dilg  Mfg.  ft  Trading  Co.,  The.  27  E. 
125th    St.,    New   York.    N.   Y.      "Acme." 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
gDli-tOS*  Washington  Ave..  St.  Louis, 
Mo. 

Fairbanks.  Morse  ft  Co.,  900  S.  Wabash 
Ave..  Chicago,   111.     "Fairbanks- Morse." 

Fidelity  Electric  Co..  331  N.  Arch  St., 
Lancaster,    Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  RI.  a  constant  speed. 
single-phase  motor  In  sizes  14  to  15 
hp..  25,  40  or  60  cycles,  voltages  Inter- 
changeable for  110  or  220-volt  circuit. 
Particularly  adapted  for  atartlng  at 
full  load  and  will  start  and  accelerate 
loads  having  two  and  one -half  times 
full  load  torque.  Reversible  type,  made 
up   to   6   hp.,    especially   useful    for   ele- 

dry  machinery. 


ruing 


made 


verslble   with   reduced   rating   by   

ply  adding  4  leads  and  re-settlng  brush 

yoke.      (Bulletins    B1200-A    and    61B08.) 

See   adv.    pages    1203-1223.— Adv. 
Great   Lakes   Electric    Mfg.   Co.,    11-17   S. 

Desplalnes    St..    Chicago.    III. 
HOI,  TZER-  CABOT         ELECTRIC         CO., 

THE.  125  Amorv  St..   Boston,  Mass. 
Jeannln    Electric   Co.,    The.    110   11th    St.. 

Toledo.   Ohio.      "Jeannln." 
MASTER     ELECTRIC     CO..     THE.      460 

Bacon   St.,    Dayton.   Ohio.      "Master." 
PEERLESS      ELKCTR1C     HO.,      Warren. 

Ohio.      "Peerless."       (See    display    adv. 

page  1308.) 
PERSONS    ELECTRIC    CO.,    506    Jersey 

St..  Quincy.  III. 
ROBBINS  ft  MYERS  CO.,  THE.  Lagonda 

Ave.     ft    Leah     St..     Springfield,     Ohio. 

"R  ft  M." 
SHERMAN     MFQ.     CO.,     H.     B.,    Battle 

Creek,   Mich.      (See  display  adv.   page 

spraotje     electric     works     of 

g^nkral  elf.ctric  Co.,  sst-ssi  w. 

34th  St.,  New  York.  N.  Y.  (See  dis- 
play  adv.   pages  1306-1307.) 

Kturtrvant  Co..  B.  F.,  Damon  St..  Hyde 
Park.   Boston.  Maas. 

Union  Electric  Motor  ft  Mfg.  Co..  Ran- 
dolph ft  Montgomery  Ave..  Philadel- 
phia.  Pa.      "Union." 

Wngner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,    St.   Louis.   Mo. 


WESTINGHOUSE    ELECTRIC    &    MFG. 


MOTORS,  A-C.  SYNCHRONOUS — Syn- 
chronous motors  consist  of  a  field  struc- 
ture and  an  armature  practically  Identical 
with  those  of  a  synchronous  generator. 
Any  synchronous  generator  may  operiie  .is 
a  motor  and,  vice  versa,   any  synchronous 

chines  designed  to  operate  as  synchronous 
motors  usually  have  heavier  damping 
windings  and  greater  synchronous  react- 
ance than  corresponding  machines  de- 
signed to  operate  as  alternators.  The 
average  speed  of  synchronous  motors  is 
dependent  only  on  the  number  of  poles 
and  the  frequency  of  the  supply.  Momen- 
tary changes  of  speed  occur  with  changes 
In  load,  in  applied  voltage,  or  in  exclta- 
t'on;  and  pulsations  of  speed,  or  hunting, 
may  follow  these  changes  or  the  pulsa- 
tions in  the  frequency  of  the  supply,  but 
amortisseur  or  damping  windings  usually 
effectively  reduce  hunting  to  a  negligible 
value.  In  general  the  synchronous  motor 
gives  the  greatest  constancy  of  speed  of 
anv  type  of  electric  motor. 

The  starting  torque  of  a  synchronous 
motor,  as  such.  Is  zero.  It  may  be  brought 
up  to  synchronous  speed  by  mechanically 
driving  it  from  some  outside  source,  or.  In 
the  polyphase  motor,  starting  It  as  an  In- 
duction motor,  the  amortisseur  or  damp- 
ing   winding    serving   as    the    secondary   of 


The 


:  built  c 


of     the    synchronous 

motor  depends  upon  its  excitation  and  the 
mechanical  load.  It  usually  takes  a  lag- 
ging current  when  the  excitation  Is  such 
that  the  counter  e.m.f.  Is  less  than  the 
applied  voltage  and  a  leading  current  when 
It  Is  greater.  Easy  adjustment  of  the  ex- 
citation permits  securing  unity  or  leading 
power-factor.  The  excitation  la  provided, 
like  that  of  alternators,  from  some  d-c. 
Often  this  is  a  small  d-c.  genera- 
-enslon  of  the  shaft  of 
>tlmes  It  Is  belted  to 
the  ahaft. 

adapted  to  uaes  where  very  constant  speed 
and  high  or  adjustable  power-factor  are 
desired  with  infrequent  starting  at  low  or 
moderate  starting  torque.  Such  conditions 
exist  with  many  motor- generator  sets,  of 
which  frequency  converters  are  a  typical 
class,  also  with  refrigerating  machines, 
compressors,  pumps,  etc.  ' 

The  ability  of  tha  synchronous  motor  to 
take  leading  or   lagging   current  according 
to  its  excitation   enables  It  to  be  used   for 
power- factor    correction    and    voltage    con- 
trol.     It    can    perform    this    service    either 
with    or    without    carrying    a    mechanical 
load.      If  it   carries   no  load,    it  Is  called  a 
lynchronous   condenser.      (See   Condensers, 
nchronous.)       The    ability     to    raise    the 
iwer-factor    while    carrying    load    makes 
ese     motors    favored    by    centra! -station 


i  Mfg.  Co..  Milwaukee,  Wis. 
_  _trlc  Works,  3055  Lincoln 
Ave..   Chicago,  III. 

BURKE  ELECTRIC  CO.,  l!th  ft  Cran- 
berry  Sta.,  Erie,    Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St 
Catharlnea,  Ont,  Can. 

Canadian  Fairbanks- Morse  Co.,  The.  84- 
98  St.   Antolne  St.,  Montreal,  Que.,  Can. 

Canadian  General  Electric  Co..  Ltd..  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Westinghouae  Co..  Ltd.,  San- 
ford  &  Myler  Sta..  Hamilton,  Ont, 
Can.      "Weatlnghouae." 

Crocker- Wheeler   Co..   Ampere,   N.    J. 

Fairbanks.  Moree  ft  Co..  900  S.  Wabaah 
Ave..  Chicago,  III.     "Fairbanks -Morse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady.   N.    Y.      G-E   aynchronous   motora 


capacities 


y  Indus 


tensive  use  through- 
(  driving  rolla, 


crushers, 
mowers,  tana,  conveyora,  eic.  While 
the  aynchronous  motor  may  be  applied 
to  moat  any  Industrial  service.  Its 
greatest  value  la  obtained  when  used 
on  circuits  with  a  need  for  power  fac- 
tor correction.  It  la  also  particularly 
desirable  where  dirty  operating  condi- 
tions make  a  motor  with  a  small  air 
gap  inadvisable.  See  adv.  pages  1203- 
1223.)— Adv. 

GILLESPIE- EDEN  CORP.,  7  Dey  St.. 
New  York.  N.  Y.  "Gillespie."  (See 
display  adv.   page    136.) 

HOLTZER-CABOT        ELECTRIC 
THE,  126  Amory  St.  Boston,   It. 


lie 
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Ideal  Electric  &  Mfg.  Co.,  The.  153  I 
5th  St.,   Mansfield.  Ohio.     "Idea]." 

Lancashire  Dyni  *    " 

ada,    Ltd.,    45 
Ont„  Can. 

NORTHWESTERN  ELECTRIC  CO.,  40B 
3.    Hoyno   St..   Chicago.   Ill- 

PEERLESS  ELECTRIC  CO..  Warren, 
Onto.  "Peerless."  (See  display  ad?. 
page   1308.) 

S  PR  AGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  637-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play adv.   pages    1306-1307.) 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave..  St.  Louis,  Mo. 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  See  dis- 
play adv.    pages   1335-1402.) 

MOTORS.       BATTERY       AND       TOY — 
Fractional -horsepower    motors    usually     of 
'    t  type,  that  -....-.. 


ture    railways,    they    are    applied    to    small 
revolving     signs,     window     displays,     fans, 
slot   machines,    etc.      They   generally    oper- 
ate on  4  to  6  volts. 
Manufacturers: 
.  Adams  Morgan    Co..    Alvin    Place,    Upper 
Montclalr,  N.  J.     "Paragon." 
American    Thermostat    Co.,     226    Jeltlff 

Ave..  Newark.  N.  J.     "Marvel." 
Becker     Electric     Works,      3055      Lincoln 

Ave..   Chicago.   111. 
Bunnell  &  Co..  J.  H.,  32  Park  Tlace.  New 

York,  N.  Y.      "Bunnell." 
Fidelity   Electric    Co..    331    N.    Arch    St., 


/  Haven.  Conn. 

Kendrick  &   Davis  Co., 


"Little    Hustlel 

Lindatrom,  Smith  Co..  3212-3238  W.  Lake 
fit  .   Chicago.  111.      "White  Cross." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI.,  New  York,  N.  Y.     "Gem." 

U.  S.  Electrical  Mfg.  Co.,  3rd  St.  &  Cen- 
tral Ave..  Los  Angeles,  CaL 

Vcltamo  Electric  Mfg.  Co..  407-409  N. 
Paca   St.,    Baltimore,    Md.      "Vol  tamp." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave.,   St.   Louis.    Mo. 

Wilcox  Laboratories,  Inc..  The.  131  S. 
Fairvlew  Ave.,  Lansing.  Mich.     "Wilgo." 

MOTORS,  BUFFING,  FAN.  GRINDING. 
—Sec    Buffers.    Fans,    Grinders. 

MOTORS,  CRANE  AND  HOIST.— Motors 
of  the  series  or  compound  type  when  oper- 

the  wound-rotor  type  of  polyphase  Induc- 
tion motors  when  operating  on  alternating 
current,  though  the  a-c.  series  type  is  also 
used  at  times.  Of  these  types  the  series 
wound  d-c.  motor  Is  best  adapted  for 
crane  and  hoist  service  and  Is  probably  the 
most  common.  It  has  a  tendency  to  slow 
down  under  heavy  toads  and  with  light 
loads  the  speed  Increases,  which  Is  usually 
desirable.  Compound  wound  d-c.  motors 
are  sometimes  used  with  hoists  to  simplify 
the  c__.„i  ..  j 1_  i — 1.1 —  i. r_~r 


I  If  dynamic  braking  Is  required. 


designed  for  heavy  momentary  overload 
capacity  are  generally  used.  As  low-speed 
Induction  motors  are  not  satisfactory,  the 
motors  are  usually  connected  to  the  drum 
through  single-reduction  gearing.  D-c. 
machines  In  large  sizes  can  be  built  for 
such  low  speeds  as  60  to  75  r.p.m.  and  are 
rometimea  directly  connected  lo  the  drum. 
In  general,  however,  it  Is  desirable  to  use 
a  moderate -speed  motor  nnd  connect  to 
the   drum   through   helical   reduction    gear- 


Canadian  Crocker- Wheeler  Co.,  Ltd.,   St 

Catharines.  Ont.,  Can. 
CaiiHdfan   Pair  banks- Morse  Co..   The,   84- 
olne  St..  Montreal.  Que..  Can. 


Canadian  Westlnghouse  Co.,  Ltd..  Si... 
ford  &  Myler  Sts..  Hamilton,  Ont., 
Can.      "Westlnghouse. " 

Cleveland  Electric  Motor  Co.,  5213  Wind- 
sor    Ave.,     Cleveland,     Ohio.       "Cleve- 

C rocker- Wheeler   Co..    Ampere,    N.    J. 
Diehl  Mfg.  Co..  The,  Trumbull  St.,  Ellia- 

bethport.  N.   J. 
Electro   Dynamic   Co.,   Ave.   A   &   North 

St.,   Bayonne.   N.   J.      "Edco." 


Fairbanks.  Morse  *  Co.,  900  S.  Wabash 
Ave,.   Chicago,  Hi.    "Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,   Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  CO  1800  d-c.  motors, 
designed  for  Intermittent  service  re- 
quiring a  maximum  torque  motor  of 
ample  overload  capacity.  Suitable  for 
floor,  wall  or  celling  mounting.  Fur- 
nished with  or  without  back  gear.  To 
facilitate  inspection  or  repair,  top  half 
of  frame  can  be  lifted  off  without  dis- 
turbing back  gearing,  and  shaft  can  be 
removed  without  disturbing  windings 
or  commutator.  Sizes  range  from  2  hp. 
to  100  hp.,  115.  230.  and  650  volts..  Elec- 
tric brakes  of  half  or  full  torque  ca- 
pacity can  be  supplied  to  insure  a 
quick,  sure  stop.  (Bulletin  68100-A.) 
Suitable  control  apparatus  can  be  fur- 
nished. Types  ITC  and  MTC  a-c. 
motors,  made  for  quarter-phase  and  3- 

Khase.  give  high  starting  torque  and 
ave  tow  flywheel  effect,    and   are  well 

work."  For  auch 'service  they  range  in 
capacities  from  1  to  460  hp.  With  con- 
struction extremely  simple,  they  readily 
withstand  hard  usage.  Regularly  fur- 
nished with  open  frames  and  taper 
shafts  ort  each  end  for  gear  and  sole- 
noid brake.  Suitable  control  can  alio 
be  furnished.  (Bulletin  48119-1.)  See 
adv.    nages   1203-1223.— Adv. 

Ideal  Electric  &  Mfg.  Co.,  The.  158  E. 
5th    St..    Mansfield.    Ohio.      "Ideal." 

Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada, Ltd.,  46  Niagara  St.,  Toronto, 
Ont..    Can. 

Louisville  Electric  Mfg.  Co..  Inc.,   31at  & 


MASTER     ELECTRIC     CO.,      THE.      460 

Bacon  St.,  Dayton.  Ohio.     "Master." 
MECHANICAL   APPLIANCE  CO.,   THE. 

Milwaukee   Wis.      "Watson." 
Munnlng  &  Co.,  A.  P..  Church  St.,  Mala-" 

wan.  N.  J. 
ROBBINS  &  MYERS  CO..  THE   Lagonda 

Ave.     &     Leah    St.,     Springfield.    Ohio. 

-R  a  m." 

SPRAOirE  ELECTRIC  WORKS  OF 
GEN  1-TR  AL  ELECTRIC  CO..  527-531  W. 
34th  St..  New  York.  N.  Y.  (See  dis- 
play adv.   pages  1306-1307.) 

Pturtevmit  Co..  B.  F..  Damon  St..  Hyde 
Park,    Boston,   Mass. 

U.  S.  Electoral  Mfg.  Co.,  3rd  St.  &  Cen- 
tral Ave..  Los  Angeles,  Cal. 

"' Electric  Mfg.  Co.,  6400  Plymouth 


.   Loul 


WESTINGHOU9E  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Po.  (See  display 
adv.  pages  1395-1402.) 
MOTORS.  DC.  COMPOUND— Direct- 
lurrent  motors  having  both  shunt  and  Se- 
les field  windings.  The  series  winding 
nay  be  connected  so  as  to  oppose  the 
Ami*  irivlni?  the  differential  compound 
I   the   speed  mav   be 


acta  in  the  same  direction  as  the  shum 
around  the  magnetic  circuit.  giving 
cumulative       compounding.  Cumulative 

compound  motors  decrease  In  speed  as  the 
load  Increases  and  their  torque  Increases 
somewhat  more  rapidly  than  the  armature 
current,  depending  in  part  upon  the  degree 
of  compounding.  They  combine  the  char- 
ncterti  sties    of    series    and    shunt    motors. 

'  —   itartlng  torque  Is  requli    ' 
I  Is  desire' '  

jpeed   In  neresaavy.      Such  ..... 

largely  used  for  elevators  and  heavy  ma- 
rhlnerv  drive  of  nil  Hinds  They  are  used 
extensively  for  nearly  all  kinds  of  mining 
machinery  in  mines  aunolied  with  direct 
current  and  are  also  applied  to  some  tvpes 
of  variable -speed  fans  and   blowi 


made 


mull 


sizes  but.  being  used  mostly  for  indu.iti .... 
work   where   the   load    Is   heavy,   most   of 

large   starting   torque    and    the    speed    does 


with  s 
Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.,  U. 

B.   Rldg.,  Dayton,  Ohio.     "Ace." 
Allfs-Chfilmera  Mfg.  Co.,  Milwaukee,  Wis. 
Becker     Electric     Works,      3055     Lincoln 

Ave..    Chicago.    111. 
Browning   ft   Co.,   Victor    R.,    17701    Lake 

Shore  Blvd.,  Cleveland,  Ohio. 


BURKE   ELECTRIC   CO..    l!th    &   Cran- 
berry  Sts.,    Erie,    Pa. 

Canadian   Crocker -Wheeler  Co..  Ltd..  St. 
Catharines.   Ont.  Can. 

Canadian  Fairbanks- Morse.  Co..  The,  84- 
98  St.  Antolne  St.,  Montreal.  Que..  Can. 

Canadian   General    Electric   Co.,  Ltd..   212 
King  St.,  W..  Toronto,  Ont.,  Can. 

•~  latlnghouse    Co.,    Ltd.,    San- 


r  Co.,  The,  Warren, 

onio.     -colonial." 
Consolidated    Electric    Co..    Ltd.,    330-131 

King  St..  E..  Toronto,  Ont..  Can. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
Dayton   Fan   &   Motor  Co..    Monument   * 

Melga    Sts.,    Dayton.    Ohio.      "Dayton." 
Diehl  MfK-  Co..  The.  Trumbull  St.,  Eliia- 

bethport.   N.  J. 
Eck  Dynamo  &  Motor  Co..  Mill  *  Main 

Sts.,    Belleville.    N.    J.      "High-Grade." 
Electro    Dynamic    Co.,    Ave.    A    A    North 

St..    Bavonne,    N.    J.      "Edco." 
EMERSON   ELECTRIC  MFG.  CO.,  THE, 

2012-2032   Waahington    Ave.,    St.    Louis, 

Mo. 
Fairbanks.   Morse  &  Co..   900  S.   Wabash 

Ave.,  Chicago.  III.     "Fairbanks -Morse." 
Fidelity   Electric   Co..    331   N.   Arch   St., 

Lancaster,  Pa. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady.   N.    Y.      Type    RC.      For   descrlp- 


Great  Lakes  Electric  Mfg.  Co.,  11-17  S. 

Desplalnes  St.,  Chicago,  111. 
Hobart   Bros.    Co.,    113    Water   St,   Troy. 

Ohio.     "HB." 
Ideal   Electric    &   Mfg.    Co.,    The,    153    E. 

5th  St.  Mansfield.  Ohio.     "Ideal." 
JANETTE    MFG.    CO.,    656    W.    Monroe 

St..  Chicago,  111. 
•~*1     &     Leist     El 

_„  a.  &  York  St.. 
Jones    &    Moore    Electric    Co..    Ltd..    2*6 

Adelaide  St.,  West,  Toronto,  Ont.  Can. 
ishlre  Dynamo  &  Mot       ~ 


MmlifoCord      Electric      Co.,      Gladstone. 

Mich. 
MASTER     ELECTRIC    CO..     THE.     460 

Bacon  St.,   Dayton.   Ohio.      "Master." 
MECHANICAL  APPLIANCE  CO.,  THE, 

Milwaukee.    Wis.      "Watson." 
Munnlng  &  Co.,  A.  P.,  Church  St.  Mata- 

wan,   N.   J. 
National   Screw  &  Tack  Co.,  The,  A   B 

Products   Division,    Cleveland.   Ohio. 
Olson-Roettger  Electric  Mtg.  Co.,  413  N. 

Franklin  St.,   St.  Paul,  Minn. 
PEERLESS     ELECTRIC     CO.,     Warren. 

Ohio.      "Peerless."      (See   display   adv. 

page  1308.) 


&    Leah    St..    Springfield,    Ohio. 

"R  A  M." 
ROTH  BROS.  &  CO.,  1400  W.  Adams  St, 

Chicago.  HI.     "Rothmotors." 
S PRAGUE  ELECTRIC  WORKS  OF  THE 

GENERAL  ELECTRIC  CO..  527  W.  34th 

St.,   New  York.   N.  Y.     Type  R  T  form 

D.    %    to  5  H.    P.   Is  popular  within   its 

range.     Full   line  of  Compound  wound 

motors.     Spraguc  products,  see  display 

adv.,  pages  1306-7.— Adv. 
Star    Dvnamo    Co.,    Jefferson    City,    Mo. 

"Star." 
Sturtevant  Co..  B.   F..    Damon  St.   Hyde 

Park.    Boston,    Mass, 
Tide  man     Electric     Mfg.     Co.,     Cairo    III. 

"Menprjitaeo." 
Triumph    Electric    Co.,    3068     South    St., 

Cincinnati,    Ohio.      "Triumph." 
Wald     Electric     Mfg.     Corp..     248-56     N. 


ric    Co..    118    W.    3rd 

St.,   Cincinnati,   Ohio.      "Superior." 

MOTORS.      D-C.     CONSTANT.  SPEED— 
■iunt   motor  gives 

„, I  throughout  Its  r___   _.   ., 

For  most  purposes  a  drop  of  t%  from  no 
load  to  full  load  Is  permissible,  so  that  the 
shunt  motor  serves  adequately.  In  spe- 
cial cases,  however,  a  greater  constancy 
is  required.  Where  the  speed  must  be 
maintained  within  less  than  1%  a  differen- 
tially compounded  d-c.  motor  is  used.  By 
special  design  and  careful  selection  of  the 
degree  of  compounding  the  speed  may  be 
kept  within  a  fraction  of  1%  regardless 
of  load.     Also  see  Motors,  d-c  compound. 
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Manufacturer: 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  Type  RC  motor  may 
be  classed  as  the  universal  d-c.  motor. 
Furnished  for  conajant  speed,  shunt 
wound  lor  conditions  requiring  close 
speed  regulation,  compound  wound  for 
conditions  demanding  heavy  starting 
torque  or  where  violent  power  fluctua- 

clther  possesses  fixed  values  or  may  be 


subjec 


for  floor  Installation  but  are  re. 
1  for  wall   or  celling  sui 


shipped 
Ldlly  Br- 


other structural  detaik 
uniform  throughout  the   range  of  sites 
from  «  to  £00  tip.    Suitable  control  ap- 
paratus can  be  supplied  Tor  any  service 
where  the  motor  !■  applicable.     (Bul- 
letins   41013-A    and    81014.)      See    adv. 
pages   1 203-  1223  .—Adv. 
MOTORS,    D-C.    FRACTIONAL-HORSE- 
POWER. —  Fractional-horsepower     motors 
are  defined  as  those  which  have  a  contin- 
uous rating  less  than  lhp.   at  1700   to  1TS0 
r.p.m.     Many  manufacturers,   however,  are 
inclined    to    call    U    or    V,    hp.    the    upper 
limit   for   fraction al-hp.   motors,    as    motors 
over    that    a  lie    are   often    Identical    In   de- 
sign principles  and  general  proportions  to 
the    larger    motors.      These    small    motors 
are  generally  wound  for  the  standard  volt- 
ages  32,    IIS    and   230.      For    hi    and    \-np. 
motors    both    shunt    and    compound    wind- 
ings     are      standard.        Compound      wind- 
ings only  are  standard  for   (4.    H   and    % 
hp.,    while    shunt   windings    are    used    for 
1/1*   and    1/20    hp.      FracBonal-hp.    motors 
are    used    for    driving    a    large    variety    of 
small    appliances,    such    as    portable    drills 
and      grinders,      office       appliances,       fans, 
dental  engines,  washing  machines,  vacuum 

Man  uf actu  rer* : 

A-C  Electrical  Mfg.  Co..  The,  4th  St.  U 
B.   Bldg.,  Dayton.  Ohio.     "Ace." 

Adsit  Laboratories,  The,  825  Hennepin 
Ave.,    Minneapolis.    Minn. 

Air-Way  Electric  Appliance  Corp.,  To- 
ledo,  Ohio. 

AMERICAN  ELECTRIC  CUTTING  MA- 
CHINE CO..  149-151  Lafayette  St., 
New  York,  N.  Y. 

Becker  Electric  Works.  3055  Lincoln 
Ave.,   Chicago,   111. 

BOD1NE  ELECTRIC  CO..  2264  W.  Ohio 
St..  Chicago.  111.  Fractional  horse- 
power d-c.  motors  for  all  purpoaea.— 
Adv. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines.    Out..    Can. 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
98  St.  Antoine  St..  Montreal.  Que..  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

Canadian  Weatinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton.  Ont., 
Can.     "  Weatinghouse. " 

Central  Armature  Works,  417  S.  Racine 
Ave.,   Chicago,    III. 

Chicago  Surgical  &  Electrical  Co.,  314- 
324  W.    Superior   St.,    Chicago.    111. 

Colonial  Fan  &  Motor  Co.,  The,  Warren. 
Ohio.      "Colonial." 

Crocker -Wheeler   Co.,    Ampere,    N.    J. 

Dawson,  James  J.,  McKeesport,  fa. 
(for  motion- picture  machines.) 

Dayton  Fan  &  Motor  Co..  Monument  & 
Meigs    Sta.,    Dayton.    Ohio.      "Davton." 

Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Ellza- 
bethport.  N.  J. 

Dllg  Mfg.  &  Trading  Co.,  The.  27  E. 
126th    St.,    New   York,    N.   Y.      "Acme." 

DOMESTIC    KLKCTKir    CO..     THE.    T-Ji^ 

■  St.  Clair  Ave.,  N.  E.,  Cleveland.  Ohio. 
"Domestic"  electric  motors,  ranging  In 
size  up  to  Vi  hp..  sold  principally  to 
manufacturers  of  electrical  appliances. 
See  entry  under  Motors,  universal,  a-c 
&  d-c.  Also  see  display  advertisement 
on  page  1310.— Adv. 

East  Jersey  Pipe  Co..  Paterson.  N.  J. 

Eck  Dynamo  &  Motor  Co..  Mill  &  Main 
Sts..  Belleville,  N.  J.    "High- ■' 

Electro   Dynamic   Co.,     *  — 
St..    Bayonne,   N.    J. 

EMERSON  ELECTRIC  MFG.  CO..  THE. 
2012-2032  Washington  Ave.,  St.  Louis. 
Ho. 

Fairbanks,  Morse  &  Co..  900  S.  Wabash 
Ave.,  Chicago,  111.     "Fairbanks-Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,    Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  This  company  has  studied 
extensively  problems  of  electric  motor 
application  to  many  small  tools  and 
domestic  appliances,  etc.  G-E  frac- 
tional-horsepower motors  are  available 
for  both  alternating  and  direct  current 


A    &    North 


In  sixes  as  small  as  1/200  hp.  All  em- 
body the  quality  features  of  the  larger 
G-E  motors.  For  further  information 
see    page    1220. — Adv. 

Gilbert  Co.,  The  A.  C„  Blatchley  Ave., 
New  Haven.  Conn.     "Polar  Cub." 

Groat  Ijikes  Electric  Mfg.  Co..  11-17  S. 
Desplalnes    St.,    Chicago.    III. 

Ham  II  ton -Beach  Mfg.  Co.,  1301-39  Rapids 
Drive.  Racine,  Wis. 

HOLTZER-CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory.  125 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit.  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional   horsepower    motors    for    labor- 

dynamoa;  also  of  hospital,  fire  alarm, 
factory  call,  school,  bank  and  other 
signaling  systems.  Type  "QD"  motor 
is  made  In  sixes  from  1/20  to  I/G  h.p 
These  are  mechanically  Interchangeable 
with  type  "QS"  a-c.  motors.  They  are 
suitable  for  addressing  machines,  coin 
sorters  and  counters,  letter  sealers,  etc. 
Type  "HD"  motors  are  made  In  sizes 
from  W  to  one  h.p.,  mechanically  in- 
terchangeable with  types  "HS"  and 
"HRI"  a-c.  fractional  h.p.  motors. 
They  are  used  on  blue- printing  ma- 
chines, bottling  machines:  wire  stickers. 

refrigerators.      packaging      machinery. 

See   also    advertisement    under   Motors. 

a-c.   fractional   horsepower. — Adv. 
Internationl  X-Ray  Corp.,  326  Broadway, 

New  York,  N.  Y. 
JANETTE    MFG.    CO..    556    W.    Monroe 

St..  Chicago,  III. 
Jon-s-Motrola,  Inc.,  29  W.  36th  St.,  New 

York,   N.   Y. 
Kendrlck   &    Davis   Co.,    Lebanon,   N.   H. 

"K.   A  D." 
Kimble   Electric   Co.,    684-46    N.   Western 

Ave..   Chicago,   111.     "Kimble." 
Knapp   Electric    &    Novelty    Co.,    Bll    W. 

61st  St.,   New  York,   N.  V. 
Lancashire  Dynamo  &  Motor  Co.  of  Can- 
ada.    Ltd.,     45     Niagara    St.,     Toronto. 

Ont..   Can. 
Liberty     Electric     Corp..      Port     Chester, 

N.   Y. 
Louisville  Electric  Mfg.  Co..  Inc.,  31st  & 

Magazine   Sts.,    Louisville,   Ky. 
Marathon     Electric     Mfg.     Co.,     Wausau. 

Wis.     "O.    K." 
MASTER     ELECTRIC     CO.,      THE.     460 

Bacon  St.,  Dayton.  Ohio.    "Master." 
■tunning  &  Co.,  A.  P.,  Church  St.,  Mnta- 

wan.  N.  J. 
National    Screw    &    Tack    Co.,    The,    AB 

Products   Division,    Cleveland,    Ohio. 
Northwestern  Mfg.   Co.,   The,   Milwaukee. 

Wia.     ■'  North  western." 
OHIO      ELECTRIC      4      CONTROLLER 

CO.,    THE,    5900    " 


Osann    Co.,     Frederick,    246      7th      Ave., 

New  York,  N.   Y. 
PEERLESS     ELECTRIC     CO..     Warren. 

Ohio.     "Pearl cbs."      (See    display    adv. 

page  1308.) 
PERSONS    ELECTRIC    CO..    Quincy,    111. 

Persona  Type  G-D.    " 


altering  the  supporting  base, 
bolt,  gears  or  other  parts  In  a 
These   motors   are  direct  cum 


and   A   toJ4    hp.,    1150   r._ 

company' 


Motor 


A-C 


"York,*  "n!"??      ... 

Racine    Electric   Co.,   Bridge   &   Ontario 

St.,  Racine,  Wis. 
BOBBINS  &  MYERS  CO.,  THE,   Lagon- 

da  Ave.  &  Leah   St.,   Springfield.   Ohio. 

"R  &  M." 
Shedd   Electric  Co..    Inc..   Cloy  &   Locust 

Aves.,   Rosellc  Park,   N.   J.    (special) 
SJU3RMAN     MFG.     CO..    H.     B..     Battle 

Creek,    Mich.      (See    display    adv.    page 


When  writing  to  manufacturers  please 

mention  the 
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SPRAOUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  34th 
St.,    New   York,    N.    Y.      " 


fumlahed    with 
The  Type  RT  oj 


ed  In 
H.  P.  up.  They  are 
any    type    of    winding. 


kinds  or  work.  The 
one  shown,  while  of  2 
H.  P.  capacity  Is  fur- 
nished In  fractional 
ilzea.  Another,  the 
i  D.  showi 
.  md  lllustra 
tion,  Is  back  geared,  shunt  or  compound 
wound.  This  Is  of  simple  design  and 
rugged  construction,  arranged  for  cell- 


Sprague  Motor,  Type  R.  T.,  Form  O 

Ing  or  side  wall  suspension.  Standard 
gear  ratios  8-1,  5-1,  and  4-1.     Motor  Is 

-  enclosed,  with  doors  allowing  access  to 
commutator.  Sizes  tt  to  5  H.  P.,  115- 
230  volts.  Sprague  products,  see  dis- 
play adv.  pages  1306-7.— Adv. 

Star  Electric  Motor  Co.,  Miller  St.  &  N. 
J.  R.  R.  Ave.,   Newark,  N.  J.    "Star." 

Sturtevant  Co..  B.  F..  Damon  St.,  Hyde 
Park,   Boston,   Mass 

Tern  co  Electric  Motor  Co..  The,  604 
Sugar   St.,    Lelpsic.    Ohio.      "Temco." 

Tldeman    Electric    Mfg.     Co.,    Cairo,    III. 


WESTINGHOUSE 'ELECTRIC    &    MFG 
CO.,    Eaat    Pittsburgh.    Pa.      (See    dis- 
play adv.   pagea   1395-1402.) 
WISCONSIN     ELECTRIC     CO.,     Racine, 
Wis.    This  company  Is  the  manufactur- 
er  of  the   widely  advertised   "Dumore" 
line  of  fractional   hp.   motors.      Regular 
atock   sizes  range  from   1/25  to   1/S  hp. 
The    company    maintains    a   large    re- 
search and  experimental  department  for 
co-operating  with  responsible  manufac- 
turers   In    solving   special    power    prob- 
lems.     See    entry    under   Motors,    uni- 
versal,   a-c.    and   d-c.    and  display   adv. 
page  1311. — Adv. 
MOTORS,   D-C.   SERIES.— Direct-current 
motors  in  which  the  Held  winding  and  the 
armature      winding      are      electrically      in 
series.     The  field  current  and  the  armature 
current  being  the  same,  the  field  Is  strong 
at   heavy   loads   and   weak   at  light   loads 
with   corresponding  slow   and   high   speeds. 
The  speed  Is  usually  controlled  by  adjust- 
ing   resistance    in    serlea    with    the    motor, 
The  speed-load   characteristic  with   a  very 
large    starting    torque    makes   this    type    of 

motor  especially  suitable  for '       '" 

where     It     Is    very     er" '• 

both  light  and  heavy  c 

It  Is  also  used  for  cranes,  noists.  ireignL 
elevators,  rolling  mills,  cement  mills,  min- 
ing machinery,  propeller  type  fans  and 
blowers  and  many  other  similar  applica- 
tions. A  series  motor  may  race  to  de- 
struction IT  entirely  disconnected  from  a 
load,  and  for  this  reason  Is  generallv 
geared  or  rigidly  connected  to  Its  load.  If 
a  belt  drive  were  used  the  belt  might 
break    or    come    off   and    the    motor    would 


Becker  Electric  Works.  3055  Lincoln 
Ave..  Chicago,  III. 

Bell    Electric   Motor  Co..   Garwood,   N.   J. 

Browning  &  Co.,  Victor  R.,  17701  Lake 
Shore  Blvd.,  Cleveland.  Ohio. 

lilRKE  KI.rx-TRIC  CO.,  13th  &  Cran- 
berry  Sts.,    Erie,    Pa. 

Canadian  Crocker- Wheeler  Co..  Ltd..  St. 
Catharines.   Ont..   Can. 

Can. Lilian  FalrbHiiks-Mor-c  Co..  The,  S1- 
.  .._...  j    st<    Montreal,    Que., 


Can. 


Google 


Canadian    Westlnghouse    Co..    Ltd.,    San- 
ford     &     Myler     Sts.      " "—      '""" 

ChandeysBon   Electric  Co.,   409!   Bingham 

Ave..  St.  Louis.  Mo. 
Crocker-Wheeler   Co.,    Ampere.   N.  J. 
Dayton  Fan  &  Motor  Co..  Monumer, 

Meigs   StB..    Dayton.    Ohio.     "Dayton." 
Diehl  Mfg.  Co.,  The.  Trumbull  St.,  Eliza- 

hethport,    N.   J. 


under    Motors,    universal,    a-c.    ft 

,'Ipo  see  display  advertisement  on 

1 310.— Adv. 
Ecu  Dynamo   ft  Motor  Co.,   Mill   ft  Main 

Sts.,    Belleville.    N.    J.     -High-Grade. " 
Electro    Dynamic    Co.,    Ave.    A    ft    North 

St.,    Bayonne,   N.   J.     "Edco." 
Fairbanks.   Morse  ft  Co.,   900   9.  Wabash 

Ave.,  Chicano,   III.     '•Fairbanks-Morse." 
Fidelity    Electric    Co..    331    N.    Arch    St., 

Lancaster,   Pa. 
Great     Lakes    Electric     Mfg.     Co.,     11-17 

S.   Desplalnee  St..  Chicago,  lit. 
Hall     Switch     ft     Signal     Co.,     Garwood. 

N.   J. 
HO  I.TZER-  CABOT        ELECTRIC        CO., 

THE,  126  Amory  St.,  Boston,   Mass. 
Ideal   Electric   &   Mfg.   Co.,   The.   153   E. 

5th   St..   Mansfield.  Ohio.     "Ideal." 
JANETTE    MFC.    CO.,    BEE    W.    Monroe 

St.,   Chicago,  111. 
Jan  1 1     ft    Leist     Electric     Co..     Western 

Ave.  ft  York  St.,   Cincinnati.  Ohio. 
Jones    ft    Moore    Electric    Co..    Ltd..    236 

Adelaide      St.,      West,      Toronto.      Ont., 

Can. 
Kurx  ft   Root.  Appleton,   Wis. 
Lancashire  Dynamo  ft  Motor  Co.  of  Can- 
ada,   Ltd.;    45     Niagara     St..     Toronto. 

Liberty    Electric    Corp.,     Port    Chester, 

Louisville  Electric  Mfg.  Co..  Inc.,  31st  ft 

Magazine   Sts.,    Louisville,    Ky. 
Marble-Card      Electric      Co.,       Gladstone, 

Mich. 
MASTER     ELECTRIC     CO.,     THE.      4G0 

Bacon   St.,  Dayton,   Ohio.     "Master." 
MECHANICAL  APPLIANCE   CO.,    THE. 

Milwaukee,   Wis.    "Watson." 
Munnlng  ft  Co.,  A.  P..  Church  St.,  Mata- 
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PERSONS  ELECTRIC  CO..  506  Jersey 
St..   Qulncy,  111.      "Feco." 

Racine  Universal  Motor  Co.,  53  W.  Jack- 
son  Blvd..   Chicago,   III.     "Racine." 

ROBBINS  ft  MYERS  CO..  THE.  Lagan- 
da  Ave.  &  Leah  St.,  Springfield.  Ohio. 
"R  A  M." 

Rochester  Electric  Products  Corp.,  640 
Driving  Park  Ave.,  Rochester.  N.  Y. 
"Rochester." 

ROTH  BROS,  ft  CO..  1400  W.  Adams 
St,    Chicago,    111.     "Roth motors." 

SPRAGl'E  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  627  W.  34th 
St.,  New  York.  N.  Y.  Complete  line  of 
Series  motors,  Sprague  products.  see 
display  adv.,  pages  1306-T.— Adv. 

Sturtavant  Co.,  B.  F..  Damon  St..  Hyde 
Park,   Boston.   Mass. 

TIdeman  Electric  Mfg.  Co..  Cairo,  III. 
"Menominee." 

Triumph  Electric  Co..  3058  South  St.. 
Cincinnati.   Ohio.    "Triumph." 

Wald  Electric  Mfg.  Corp.,  248-66  N.  10th 
St.,    Brooklyn,    N.   Y. 

CO..    East    Pittsburgh,    Pa.      (See    dls- 
nl«y    adv.    papl    1395-1402.) 
Wllley-Wray     Electric    Co.,    118    W.    3rd 

St..    Cincinnati.    Ohio.     "Superior." 

MOTORS,   D-C.  SHUNT.— Direct-current 

motors    In    which    the    field    winding    is    In 

shunt    with    the    armature    circuit.      With 

constant    applied    voltage,    the    speed 
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Manufacturers: 

A-C  Electrical  Mfg.  Co..  The,  4th  St., 
U.    B.    Bldg.,   Dayton.   Ohio.     "Ace." 

Allls-Chalmers  Mfg.  Co.,  Milwaukee, 
Wis. 

Becker  Electric  Works.  3055  Lincoln 
Ave..  Chicago.  III. 

Bell  Electric  Motor   Co..    Garwood.   N.   J. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry   Sts..   Erie.    Pa. 

Canadian  Crocker- Wheeler  Co..  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks- Morse  Co..  The,  84- 
98     St.     An  to  1  no     St..     Montreal,     Que.. 


iarly 


for    , 


approximately  . 
portlonai  to  the  armature  current.  Shunt 
motors  are  often  designed  and  built  for 
adjustable -speed  operation.  The  speed  Is 
most  commonly  adjusted  by  changing  the 
Held  current  by  means  of  the  Held  rhee- 
stat.  the  speed  Increasing  as  the  Held 
current  Is  decreased.  Shunt  motors  have 
a  very  extensive  application  where  d-c. 
power  is  available  for  driving  a  large  va- 
riety of  machines  at  constant  or  adjusted 
speeds,  as  may  be  desired.  They  are  used 
widely    in    machine  _  shops    ami     Induttrla.' 


plat 


.  In 


for 


frequently  started  and  stopped.     They 


Canadian  General 


;  Co.,  Ltd.,  212 


ford     ft     Myler    Sts..     Hamilton,     Ont. 

Can.      "Westlnghouae." 
Chandeysson    Electric   Co..   4092  Bingham 

Ave..  St.    Louis.  Mo. 
Clark,    Jr.    Electric    Co..    James.    520    W. 

Main   St..    Louisville.   Ky.     "Willey." 
Colonial  Fan   ft  Motor  Co.,  The,  Warren, 

Ohio.      "Colonial," 
Consolidated    Klectrlc    Co..    Ltd.,    230-232 

King  St..    E..   Toronto.   Ont.,    Can. 
,. — ,.._  .... — .__  Co  ^   Ampore,    N.   J. 


Diehl  Mfg.  Co..  The.  Trumbull  St.,  Ellia- 

bethport.  N.  J. 
Eck  Dynamo   ft   Motor  Co..   Mill   ft  Main 

Sts.,   Belleville.   N.   J.     "High-Grade." 
Electro   Dynamic   Co.,    Ave.    A.    ft    North 

St..  Bayonne.  N.  J.    "Edco." 
Electromotor   Co..    32-40    S.    Clinton    St,, 

Chicago.  III. 
EJ1EKSON   ELECTRIC  MFG.  CO.,  THE. 

2012-2032   Washington   Ave.    St,    Louis. 

Mo. 
Fairbanks.   Morse   ft  Co..    900  S.  Wabash 

Ave..  Chicago,   III.     "Fairbanks-Morse." 
Fidelity    Electric    Co..    331    N.    Arch    St.. 


Adv. 


■■    adv.    pages    1203-1221.- 

Great'Lakes   Electric  Mfg.   Co..   11-17    S. 

Desplaines   St..    Chicago.   III. 
Hobart   Bros,    Co.,    113    Water   St.,    Troy, 

Ohio.    "HB." 
HOLTZER-CABOT        ELECTRIC        CO., 

THE.    126    Amorv    St.,    Boston,    Mass. 
Ideal   Electric    ft   Mfg.    Co..    The,    153    E. 

5th   St..  Mansfield.    Ohio.     "Ideal." 
JANETTE    MFG.    CO.,    556    W.    Monroe 

St..    Chicago,    III. 
Janti     ft     Leist     Electric     Co..     Western 

Ave.   ft  York  St..  Cincinnati,   Ohio. 
Jones    &    Moore    Electric    Co.,    Ltd.,    296 

Adelaide  St.,  West.  Toronto.  Ont..  Can. 
Kurz  ft  Root,  Appleton.  Wis. 
Lancashire     Dynamo     ft     Motor     Co.     of 

Canada.  Ltd..  45  Niagara  St.,   Toronto, 

Ont,.  Can. 
Liberty    Electric    Corp.,     Port    Chester. 

N.  Y. 
Louisville  Electric  Mfg.   Co.,  Inc.,  31st  ft 

Magazine    Sts..    Louisville.    Ky. 
Marble -Cord      Electric      Co.,      Gladstone, 

Mich. 
MASTER     ELECTRIC     CO.,      THE,     460 

Baccn   St.,    Dayton,   Ohio.     "Master." 
Munning  ft  Co.,  A.  P.,  Church  St.,  Mata- 

wan.  N.  J. 
Northwestern  Mfg.  Co.,  The.   Milwaukee, 

Wis.     "Northwestern. ' 
Olson- Boettger  Electric  Mfg.   Co..  413  N. 

Franklin   St..  St.    Paul.   Minn, 
PEERLESS      ELECTRIC     CO..     Warren, 

Ohio.     "Peerless."      (See    display   adv. 


RELIANCE  ELECTRIC  ft  ENGINEER- 
ING CO.,  1064  Ivanhoe  Road,  Cleve- 
land, Ohio.  Type  T  heavy-duty  Reli- 
ance motors  are  designed   for  all  gen- 


s  Type  T 

era]     service     purposes.     An     unusual 
combination    of    engineering   knowledge 


-    --. I    in    their 

repair  shops  showed  where  extra 
strength  and  quality  were  needed. 
Their  Ideas  were  built  Into  Type  T 
motors.  Actual  results  have  proved 
the  wisdom  of  getting  more  of  the 
user's  experience  into  motor  design. 
Motors  can  be  furnished  shunt,  com- 
pound, or  series  wound ;  open,  semi- 
ami  adjustable- s peed  service. — Adv. 
ROUrilNH  A  MYERS  CO..  THE.  Lagon- 
da  Ave.   ft  Leah  St.,   Springfield,   Ohio. 

Rochester    Electric    Products    Corp.,    640 
Driving   Park   Ave.,   Rochester,    N.   Y, 

ROTH    BROS,    ft    CO.,    1400    W.    Adams 
St..  Chicago.  III.     "Roth motors." 

spkagfl:  electric  works  of  thr 

GENERAL  ELECTRIC  CO.,  527  W.  34th 
St..  New  York.   N.  Y.     Complete  line  ol 
Shunt    motors.      Spragiie    products,    see 
display  adv..  pages  1306-7. — Adv. 
Star    Dynamo    Co.,    Jefferson    City,    Mo. 

"Star." 
Sturtovant   Co..    B.   F..   Damon  St..  Hyde 

Park,   Boston.   Mass. 
TIdeman    Electric    Mfg.    Co.,    Cairo.    III. 

"Menominee." 
Triumph    Electric    Co.,    The.    3058    South 

St.,    Cincinnati.    Ohio.      "Triumph." 
Wald     Electrtic     Mfg.     Corp..     248-56     N. 

10th  St.,  Brooklyn.  N.  Y. 
Wcsuhe   Electric  Co..   B.  A„  1622-28  Vine 

St.,    Cincinnati,   Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFQ. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  139E-I402.) 
Willey --Wray     Klectrlc    Co..    118    W.    3rd 
St.,   Cincinnati.   Ohio.     "Superior." 

J... JD     COM- 

. E.  —  Commute  ting-pole 

motors,  or  Interpole  motors  as  they  are 
sometimes  called,  are  d-c.  motors  which 
have  commutatlng  poles  between  the  main 
field  poles.  Such  a  construction  Is  almost 
necessary  in  adjustable -speed  shunt  mo- 
tors having  a  wide  range  in  order  to  se- 
cure aparkleas  commutation  at  all  loads 
and    all    speeds.      The    commutatlng    poles 


are  used   for  many  of  the  Mm.  r 

as  shunt  motors,  but  principally  for  indus- 
trial  machine  drive  Involving  wide  adjust- 

an  example  of  drive  where  the  adjustable 
speed  with  frequent  starting,  stopping  and 
reversing  requires  the  use  of  commutatlng 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee. 
Wis. 

Becker  Electric  Works,  3055  Lincoln 
Ave..   Chicago.   HI. 

Blssell  Co.,  The  F.,  Toledo- Bfssell  Mfg. 
Pept.,    226    Huron    St.,    Toledo,    Ohio. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry  Sts.,  Erie,  Pa, 

Canadian  Crocker -Wheeler  Co..  Ltd.,  St. 
Catharines.  Ont.,  Can. 

Canadian  Fairbanks -Morse  Co.,  The.  84- 
98    St.    Antolne    St.,    Montreal,    Que., 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont..  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton.  Ont.,  Can. 
"Weetinghouae." 

Chandeysson  Electric  Co.,  4092  Bingham 
Ave.,    St.    Louis.   Mo. 

Colonial  Fan  &  Motor  Co.,  The,  Warren, 
Ohio.     "Colonial." 

Crocker -Wheeler  Co.    Ampere,    N.    J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliza- 
beth port,  N.  J. 

Eck  Dynamo  ft  Motor  Co.  Milt  ft  .Main 
St*.,   Belleville,  N.  J.    "High-Grade." 

Electro  Dynamic  Co.,  Ave.  A.  ft  North 
St..   Bayonne.   N.  J.    "Edco." 

Fairbanks,  Morse  ft  Co.,  900  S.  Wabash 
Ave.,  Chicago,  111.     " Fairbanks- Morse." 

Fidelity  Electric  Co.,  331  N.  Arch  St., 
Lancaster,  Pa, 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Type  RF  Adjustable  Speed 
Commutatlng  Pole  Motors,  designed  for 
machine  tool  drive  and  similar  service 
where  wide  variation  and  adjustment 
of  speed  independent  of  load  is  re- 
quired. These  motora  are  highly  effi- 
cient, free  from  commutation  troubles 
and  electrically  stable,  and  they  give 
close  speed  regulation  and  permit  rapid 
acceleration  and  deceleration.  Espe- 
cially   adaptable    to    dynamic    braking. 
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piled.— See  adv.   pages   1203-1 
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Ideal    Electric    &    Mfg.    Co.,    The,    1S3   E. 

fith   St.,   Mansfield,    Ohio.     •■Ideal." 
Imperial   Electric  Co.,   The,   Akron.  Ohio. 

"Imperial." 
Jantz     &    Lelst     Electric     Co.,     Western 

Ave.   &  York  St.,  Cincinnati,  Ohio. 
Jones    ft    Moore    Electric    Co.,    Ltd.,    29* 

Adelaide     St.,     West.     Toronto.     Ont. 

Lancashire     Dynamo     &     Motor     Co.     or 
Canada.   Ltd.,  46  Niagara  St..  Toronto. 

Liberty    Electric     Corp.,     Port    Chester, 
N.   T. 

Louisville  Electric  Mfg.  Co..   Inc..  Slat  & 

Magazine    Sts..    Louisville,    Ky. 
Marble-Card      Electric      Co.,      Gladstone, 

Mich. 
MECHANICAL  APPLIANCE  CO.,   THE. 

Milwaukee.  Wis.     "Watson." 
Munnlng  &  Co.,  A.  P.,  Church  St.,  Mata- 

wan.  N.   J. 


page  1308.) 
RELIANCE    ELECTRIC   &    ENGINEER- 
ING CO..  1061  Ivanhoe  Rd.,  Cleveland, 


Driving    Park    Ave.,    Rochester 
"Rochester." 
ROTH   BROTHERS  &  CO.,   Chicago.   III. 
' * -      --•-'illshed     for       " 

lis  effort 
manufacture  of  electric  mi 
generators.  The  d-c.  Roth  n 
of   the   Interpole   type.     Fram 


Roth  motor 

steel,  pc-les  laminated,  bearing  brack- 
ets of  type  that  can  be  set  for  floor, 
celling  or  wall  support.  The  a-c. 
motors  are  of  the  very  latest  and  up- 
to-date  design,  having  features  that 
---'--     — — t    particularly    desirable    for 


elova 


which 


the 


has     long     be< 

*  with  a  fine  line  of  d- 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  627  W.  a4lh 
St..  New  York-.  N.  Y.  Type  L.  C.  mo- 
tor shown  In  the  Illustration.  HE  or  210 


Equipped  with 
steel  pulley,  split 
pulley  end  bear- 
ing, extra  heavy 
shaft,    wide    base. 


'  (all    brushes    Indi- 

vidually      adjust- 

Typ.L.c.     ?u";i„'S™»; 

belt  tightening,  wide  range  of  speed 
control  by  field.  Shunt  wound.  An- 
other Type  L.  C.,  shunt  or  compound 
wound  Is  made  In  smaller  sizes.  5  to  25 
H.  P.  Type  C  motors,  pedestal  hearing, 
115-230-560-volt  range  In  size  from  7E 
H.  P.  to  BOO  H.  P.  Type  C  motors  of 
lower  rating.  116-2JO-500  volt,  sliding 
base  range  from  40  to  200  H.  P.  Still 
another  commutatlng  pole  type,  -with 
stabilizing  winding  Is  the  L.  C.  5.  with 
wide  range  of  speed  by  field  weakening. 
These  range  in  capacity  from  3(4  to 
IV,  H.  P.,  HE  and  230  volts.  Sprague 
products,  see  display  adv.  pages  1306-7. 
-Adv. 


Sturtevant  Co..  B.  F..  Damon  St.,  Hyde 

Park,    Boston.   Mass.  . 

Triumph    Electric    Co.,    The.    3058    South 

St.,    Cincinnati,    Ohio,     "Triumph." 
WESTIXGHOl'SE    ELECTRIC    <fc    M.   . 

CO..  East  Pittsburgh,  Pa.    (See  display 

adv.    pages  1335-1402.) 
Willey-Wray    Electric    Co..    118   W.    3rd 

St.,  Cincinnati.   Ohio.    "Superior." 

SPECIAL      ADJUST 


MOTORS, 
\BLE-SPEE 

obtained    In 


...-    .   .-.„  pole   construction   giving 

a  very  wide  range  of  speeds.  Another 
method  consists  In  changing  the  reluct- 
ance of  the  magnetic  circuit  of  the  motor 
without  changing  the  field  current.  One 
way  In  which  this  may  be  done  Is  by  me- 
mo ving    the    armature    ax  tally 


_.    with    the    

Is  slightly    tapered   so  that  the  effcc 
change   the  length        " 


:  I  ally  adapted  t 


_  wide  range  . 

drives  where  close  _ 

able  and  where  the  motor  Is  accessible  foi 
the    necessary   adjustment. 
Manufacturer: 

RELIANCE  ELECTRIC  ft  ENGINEER 
ING  CO.,  1054  Ivanhce  Road.  Cleve' 
land.  Ohio.  Type  AS  Reliance  adjust 
■"■'    '    — " —   offer   a    simple   »-- 


-   made   by   simply-  shifting 


. .  .Type  __ 
ticularly  suitable  for  machine  tool 
drive.  They  develop  a  constant  horse- 
power output  and  will  cany  heavy 
overloads  at  alt  speeds.  The  motors  are 
reversible  and  maintain  a  set  swed 
steadily  under  changing  loads.  This 
company  also  furnishes  adjustable 
speed     motors     of     the     Held-""   ' " 


rol  t: 


e  for 


to  four.— Adv. 


i  used,  but  polypi 


._,„ Induction 

cial  re'i»iremeriii<  are  not  met  with.  There 
are  certain  types  of  drives,  such  as  re- 
versing blooming  mills  In  a  steel  plant, 
which  cannot  be  driven  advantageously  by 
n-c.  motors.  These  are  either  driven  di- 
rectly by  d-c.  motors,  or  In  case  of  very 
large  machines  a  special  mo  tor- generator 
set  is  used  to  control  the  speed  and  re- 
versal of  o  d-c,  load  motor.  Motors  for 
use  in  steel  mills  are  made  In  sit 
-    '       10.000    hp.      •  .... 

.iuId  mills.  .. 
..  ..  type  polypha<_ 
vfdcly  used:  where  the  speed  Is  required 
o  be  adjustable  the  wound-rotor  or  sllp- 
Ing    type    Induction    motor    Is    used. 

-  R.,    17701    Lake 


.        Ine  St..  Montreal.  Que..  __ 
Canadian  General    Elertric  Co..  Ltd..    ! 
King  St.,   W..   Toronto,  Ont.,  Can. 


Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont., 
Can.     "Westinghouse." 

CRAWFORD  MFG.  CO..  13-21  Park  Row, 
New  York,  N.  Y.  "Crawford"  motors 
of  this  type  possess  the  same  qualities 
of  construction  and  operation  as  the 
type  described  under  Motors.  A.  C.  In- 
duction, Polyphase,  Squirrel  Cage.— 
Adv. 

Crocker- Wheeler   Co..    Ampere,    N.    J. 

Diehl  Mfg.  Co.,  The,  Trumbull  St..  Eili-.a- 
bethport.  N.  J. 

Electro  Dynamic  Co.,  Ave.  A.  &  North 
St.,  Bayonne,  N.  .1.    "Edco." 

Fairbanks.  Morse  &  Co.  900  S.  Wabash 
Ave.,  Chicago,  Hi.     "Fairbanks -Morse." 

Fidelity  Electric  Co..  331  N.  Arch  St., 
Lancaster,   Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  MI  for  alternating 
current  and  Type  MD  for  direct  cur- 
rent, extensively  used  for  cranes  and 
reversing  auxiliary  machinery  fn  steel 
pldnts:  ore  and  coal  bridges  and  un- 
ioaders;  charging  machines  of  all 
types:  electric  shovels,  dipper  dredges. 
capstans,  canal  gates,  draw  and  lift 
bridges,  cranes  and  small  heavy  duty 
hoists.  Furnished  totally  enclosed  In 
sizes  from  3  to  1G0  hp.  Open-type  mo- 
tors furnished  up  to  200  hp.  Suitable 
control  apparatus  can  be  furnished  for 
any  service.  (Bulletin  48121.1.)  Large- 
capacity  G-E  motors  and  motor-gener- 
ator sets  for  steel  mill  main  roll  drive 
are  also  available,  as  well  aa  speed 
regulating  nets,  described  elsewhere. 
See  page  1!14  for  general  Information. 

Lancashire  Dynamo  Motor  Co.,  of 
Canada,  Ltd.,  4G  Niagara  St..  Toronto. 
Ont.,  Can. 

Louisville  Electric  Mfg.  Co..  Inc.,  31st  & 
Magazine  Sts..   Louisville,  Ky. 

BOBBINS  ft  MYERS  CO..  THE,  Lagon- 
da  Ave.  &  Leah  St.,  Springfield,  Ohio. 
"R  ft  M." 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  637-531  W. 
34th  St.,  New  York,  N.  Y.  (See  dis- 
play  adv.  on  pages  1306-1307.) 

Sturtevant  Co.,  B.  F.,  Damon  St..  Hyde 
Park.   Boston.   Mass. 

WESTINGHOUSE  ELECTRIC  &  MFO. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.    pages  1396-1402.) 

MOTORS,  MINE  SERVICE.— The  mine 
type  of  motor  was  designed  to  fill  -the  de- 


]<-»] 


r  of  n 


than  the  standard 

tors.      The    frame    Is    of   cast    I , 

eptionally  heavy  section,   and  Is  of  thi 
type  withe  .    ..    - 


of 


_       ...ndllng     the     machine.       Both     

shields  are  spilt  horizontally  and  held  to- 
gether by  large  bolts  which  are  placed 
so  as  to  be  as  accessible  as  possible.  The 
shields  are  enclosed  with  the  exception  of 
a  hole  for  ventilation  In  each  lower  half. 
The   windings  are   all  supplied   with  mols- 


9  possible  to  resist  the  shocks  and  vibra- 


irlnf 


spider 


the  shaft. 
Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  HI  Induction  Motors 
of  either  the  squirrel  cage  or  wound 
rotor  type,  especially  designed  for  this 
service,  having  unusually  strong  con- 
struction, high  starting  effort  and  large 
capacity  for  overload,  which  makes 
them  especially  suitable  for  operating 
breaker  and  tipple  machinery.  En- 
closed self- ventilating  fan  permits  cool- 
ing of  motor  with  clean  air  from  out- 
side. Built  in  standard  slses  from  6 
to  7E  hp.  and  furnished  with  or  with- 
out back  gearing.  Suitable  control 
ilso   be   supplied. — See 


I  120 


—Adv. 


i  record,  These  motors  are  usually  of 
tne  series  type  so  as  to  be  universal  In 
application  to  a-c.  or  d-c.  circuits.  They 
may  have  a  governor  or  the  governor  of 
the  spring  motor  may  control  the  speed. 
The  motor  Is  either  built  right  into  the 
phonograph  or  may  be  separately  at- 
tached.     In  all  cases  quietness  of  running 


net  that  operates  with  a  vibrating  mot._.. 
to  move  a  belt  over  a  iulley  on  the  record 
spindle;   the  belt  pulls  on  the  pulley  only 
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i  In  one  direction,  thus  glv- 


Adsit    Laboratories,    The,    825    Hennepin 

Ave .,    Minneapolis,  Minn. 
Air-Way    Electric   Appliance   Corp.,   To 

ledo,   Ohio. 
ARNOLD   ELECTRIC  CO..  Racine.   Wis 

Manufacturer      of      "Arnold"      electrl 

phonograph    motor. — Adv. 
Becker     Electric     Works,      3055     Lin  col: 

Ave..    Chicago.    111. 
BODINE   ELECTRIC   CO.,   2254  W.  Ohio 

St..   Chicago,  111. 
BURKE   ELECTRIC   CO.,    12th   &    Cran- 
berry   Sts.,    Erie,    Pa. 
Electric    Phonograph    Corp.,    4132    Pari 

Ave.,    New    York,    N.    Y.     "Peerless." 
Electro   Dynamic   Co.,    Ave.    A.    ft   North 

St..  Bayonne,  N.  J.    "Edco." 
GENERAL     ELECTRIC     CO.,     Set 

tady,   N.   Y.      A  complete   line   of 

tlonal- horse  power     motors,     both 

and  d-c.  which  have  been  auccet .. 

applied  to  motor -driven  applications  In 


Ideal  Electric  &  Mfg.  Co.,  163  E.  5th  St. 
Msnaneld,  Ohio.    ■'Ideal." 

International  X-Ray  Corp.,  32fi  Broad- 
way.  New    York,.   N.    Y. 

JonuH-MotroU,  Inc.,  29  W.  35th  St.,  New 
York.    N.  Y.     "Motrola." 

Lakeside  Supply  Co.,  416  S.  Dearborn 
St.,  Chicago,   III. 

Phonograph  Motora  Corp.,  341  N.  Craw- 
ford  Ave.,    Chicago,    111.     "Johnson." 

Bhelton  Electric  Co.,  16  E.  42nd  St., 
New   York.    N.    Y.      "Simplicity." 

Sturtevanc  Co.,  B.  F.,  Damon  St.  Hyde 
Park,  Boston,  Mass. 

WKKTINGHOUSE  KLECTKIC  &  Mr'CI. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play  adv.   pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C  ft 
Fe-rgo  Sts..   Boston.  Mass. 

MOTORS,  RAI L  WAY.— Motors  used  for 
propelling  electric  cara  or  locomotives  — 
a  railway.     Such  a  motor  may  be  eithf 


*chine. 


:.  It   !«■ 


most  invariably  of  the  aeries  type:  If 
It   may  be  of  the  series,   the  repulsion. 
,    the  polyphase  Induction  type.    D-c.  moi 
wound  for  EDO  to  1500  volts  are  the  sta 
ard  railway  motors,  500  to  600  volts  being 
used  In  large  cities  and  1200  to  1500  volts 
for  interurban  and   heavy  railway  service. 
Tiey  are  usually  four-pok    —-'--- 
Railway     motors    are    c. 
turdy   design   - 


DTkin 


lied    by 

„.,...,..    „ enclosed 

protect   the  windings   and  othi 


parts    from    mechanical 


njurj 


eral  design,  known  as  the  split-frame  type. 
In  which  the  main  enclosing  frame  or 
housing  was  split,  usually  In  a  horizontal 
plane  along  the  central  portion.  The  top 
and  bottom  halves  of  the  frame  were 
.  hinged    and    boiled    together.      Thus  access 

while  part  of  the  motor  remained  In  place 
on  the  car  truck.  Modern  practice  calls 
for  the  solid  or  box-frame  type  of  motor 
In  which  the  enclosing  shell  of  cast  steel  I* 
In  one  Piece  with  large  bored  openings  at 
the  ends  in  which  are  pressed  the  rirouUr 
hou  sings  containing  trie  armature  bear- 
ings, and  through  which  the  armature  may- 
be removed  and  replaced.  The  almost 
universal  use  of  the  solid  or  box-frame 
type  of  motor  Instead  of  the  split  frame  Is 
due  to  Its  superior  mechanical  design 
which  results  in  low  maintenance  costs. 

D-c.  railway  motors  are  further  classified 
as  between  straight  series  type.  Interpole 
tvpe  and  the  Interpole  ventilated  type. 
Until  the  development  of  the  interuole 
motor,  the  limiting  feature  in  the  output 
was  commutation.  Heavier  cars,  more  se- 
vere operating  schedules,  and  the  necessity 
of  maintaining  uniform  full  line  voltage  If 
fast  schedules  were  to  be  met  brought  out 
very  clearly  the  limitations  of  the  straight 
aeries  type  of  railway  motor.  The  use  of 
Inter polos  "~ 

output  was  fixed  only  by   allowable  ~f 
temperature.     To  further  Increase  the   ce 
pacltv  of  such  motors,   the  ventilated  tyj 
was  brought  out.       In  this  latest  design 


through    the    armature    and    between 
field   coils  carries   awav  the  heat    so  t 

greater  output  Is  obtained  with  safe  ti 
pernture  r' 


railway     service    have 


single-phase  series-wound  compensated  mo- 
tors being  the  most  common.  This  differi 
from  the  d-c.  series  motor  In  that  it  hai 
two  fields,  the  series  and  compensating 
fields.  The  latter  neutralizes  or  compen- 
sates for  the  Inductance  of  the  armature 
produced  by  the  alternating  currents.  They 
can  be  used  interchangeably  on  a-c.  and 
d-c.  sections  of  lines.  Repulsion  motors 
are  also  sometimes  used,  having  character 
istics  very  similar  to  the  series  compen 
sated  motors.  They  have  the  advantage 
that  the  field  circuit  is  distinct  from  the 
armature  circuit  and  may  be  wound  for 
potentials  of  3000  volts  or  over,  if  desired. 
Polyphase  Induction  motors  have  been 
used  to  a  limited  extent  In  locomotive 
service.  Speed  variation  Is  obtained  elthi 
by  changing  the  number  of  poles,  or  t 
Impressing  variable  voltages  on  the  mi 
tors:  the  former  gives  only  two  or  thrc 
speeds  and  Is  therefore  of  very  limited 
application;  the  latter  requires 
former  on  the  locomotive  which 
used  with  a  phase  converter  changing 
from  single-phase  trolley  supply  to  poly- 
phase supply  for  the  motors. 
Manufacturers: 

Canadian  Fairbanks- Morse  Co.,  The.  84- 
flS     St.     An  to  I  no     St.,     Montreal.     Que., 
Cao. 
Canadian    General  Electric   Co.,  Ltd.,   212 

King  St..  W..  Toronto,   Ont..  Can. 
Canadian  Westlnghouse   Co..   Ltd.,   San- 
ford    ft    Myler    Sts..    Hamilton,    Ont., 
Can.     "Westinghouse." 


motor  for  operation  from 
batteries  of  an  electric  ve- 
rallway  motors  Include   sll 

... ssary      to      equip      nroperlv 

street  ears  and  electric  locomotives  for 
everv  class  of  service.  G-E  electric  lo- 
comotives equ loped  with  these  motors, 
as  explained  elsewhere  on  these  nae-es. 
are  built  In  various  sizes  for  main  line 
nasseneer  and  freight  haulage,  switch- 
ing, interurban  and  terminal  service 
and  for  mine  and  other  Industrial 
work.  G-E  railway  motors  for  city 
service  have  been  applied  successfully 
tn  subway  and  other  trains  with  mul- 
tlDle-unit  control  ai  well  as  to  one- 
man  safety  cars.  Descriptive  bulletin* 
covering  several  different  tvnes  of  O-E 
railway  motors  are  available.  Theft* 
or  other  Information  will  be  furnished 
nn  application  stating  kind  of  service. 
See  n-ge  120*  for  further  Information 
n-    G-E   service   to   electric  railways.— 

WFHTINGHOTIRE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburzh.    Pa.      (See    dis- 
play adv.    pages   1395-1402.) 
MOTORS.    RATING    OF.— See   Rating   of 
electrical  machinery. 

MOTORS.  SEWING-MACHINE.-— Motors 
used  for  driving  sewing  machines.  Thev 
may  be  of  tbe  series  or  universal  tvpe  or. 


trol  bv  a  nert si-operated  rheostj 
I-  provided  for  household 
For    tailor   shi 


■bine 


lohfn. 


the  motor 


either 


Ingle-phase  or  nolvphase  squli 
induction   motors,    depending  on    the   char- 

'tnnt  sneed  Is  most  common,  the  motor  be - 
In*  often  mounted  nt   the  end   of  n   nower 
table  serving  3  to  S  or  more  machines. 
Manufacturers: 

A-C    Electrical    Mfg.    Co..    The,    4th    St.. 
IT.    R     BMg..    Davtnn.    Ohio      "Ace,' 

■■••  FLEOTRTC  CUTTING  MA. 
*"■       ' '"  Lafayette     St.. 


Can.     "Westlnghot 


Chandeysson  Electric  Co.,   4092   Bingham 

Ave..  St.  Louis,  Mo. 
Dlehl  Mfg.  Co.,  The,  Trumbull  St.,  Eliia- 

bethport,  N.  J. 
DOMESTIC   ELECTRIC   CO..    THE.    T221 

Bt    Clair  Ave.,   N.   E.,    Cleveland,   Ohio. 

"Domestic"  electric  motora.     See  entry 

under   Motors,    universal,   a-c.    ft    d-c. 

Also  see  display  advertisement  on  page 


Lancaster,   Pa.     "Eclipse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A  complete  line  of  frac- 
tional -horse  power  motors,  both  a-c. 
and  d-c,  which  have  been  successfully 
applied  to  motor-driven  applications  In 
the  home.  For  further  Information  see 
page  1220.— Adv. 

Globe  Electric  Co..  6340  Stony  Island 
Ave.,   Chicago,   III. 

Ham  1 1  ton -Beach  Mfg.  Co.,  1301-39  Rap- 
ids  Drive,    Racine,    Wis.     "Sew-E-Z.11 

Louisville  Electric  Mfg.  Co.,  Inc.,  31st  ft 
Magazine  Sts.,   Louisville,  Ky. 

National  Sewing  Machine  Co.,  Belvidere, 
IIL 

Osann  Co..  Frederick,  245  Tth  Ave., 
New  York,  N.  T. 

PERSONS  ELECTRIC  CO.,  506  Jersey 
St..    Quincy,    Ml.     "Peeo." 

Roclne  Electric  Co.,  Bridge  &  Ontario 
St..   Racine,    Wis.     "Little   Gem." 

ROBBINS  ft  MYERS  CO.,  THE,  Lagon- 
da  Ave.  &  Leah  St.,  Springfield.  Ohio. 
"R    ft   M." 

Sturtevant  Co.,  B.  F..  Damon  St.,  Hyda 
Park,   Boston.  Mass. 

Wald  Electric  Mfg.  Corp.,  248-66  N.  10th 
St.,  Brooklyn.  N.  Y. 

WUSTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  "Sew-Mo- 
ton"      (See    display    adv.    pages    1396- 

MOTOI1S,  SPECIAL  AND  MISCEL- 
LANEOUS.—Some  two  dozen  classes  of 
motors  are  listed  herewith  together  with 
their  manufactures;  the  basis  of  classifica- 
tion is  chiefly  according  to  the  construc- 
tion of  the  motor  and  partly  as  to  im- 
portant specialized  services,  which  have 
considerable    effect    in    modifying    t      —  ■■   ■ 

..    .'lasses,  since   the   I 

chines  driven  by  motors  are  almost  count- 
less. There  are  numerous  machine  drives, 
however,  that  impose  other  Important 
changes  on  the  construction,  such  as  spe- 
rlnl  bousing  or  frame  construction,  excep- 
tionally low  or  very  high  speeds,  extraordi- 
nary sizes  and  ratings,  etc.  For  Instance, 
motors  for  vacuum  cleaners  are  usually 
built  right  Into  the  casing  of  the  cleaner: 
explosion  proof  motors  and  submerglble 
motors  require  special  frames,  as  do  back- 
geared  and  many  other  kinds  of  motors. 
Unusually  low  and  extremely  high  speeds 
may  be  desired  sometimes  without  gear- 
ing or  other  speed-changing  devices;  these 
require  special  design.  As  lo  size  there 
are  such  extremes  as  the  miniature  dental 
motor  that  may  be  held  In  the  dentist'.' 
hand  and  weighs  but  a  few  ounces,  tind 
the  powerful  reversing  rolling-mill  motor 
with  a  momentary  rating  exceeding  15,000 
hp.  Practically  all  large  rolling-mill  mo- 
tors as  well  as  other  high-rating  motora 
are  special.  In  this  classification,  there- 
fore, are  Included  all  special  motors  and 
miscellaneous  but  distinctive  types  as  are 
not  covered  by  the  other  score  or  tnore 
classifications  of  motors. 

Manufacturers; 

A-C  Electrics!  Mfg.  Co.,  The.  4th  St., 
V.  B.  Bldg.,  Davton,  Ohio.  "Ace." 

Ansonla  Novelty  Co..  The,   2S5  Main  St., 


__,  Conr.. 
Electric     Works.     3055     Lincoln 


Canadian  Fairbanks- Morse   Co.,   The,  14- 

98  St.  Antolne  St.,  Montreal,  Que  ,  On. 

Canadian  General  Electric   Co.,   Ltd.,   312 


Central  Scientific   Co.,    160   E.   Ohio   St., 

Chicago,    III.    "Demonstration." 
Chandeysson  Electric  Co.,   10)2  Bingham 

Ave.,  St.  Louis,  Mo. 
Cleveland  Armature  Works.   Inc.,    47^2-36 

St.   Clair  Ave.,    Cleveland.   Ohio. 
CUne    Electrlrr    Mfg.     Co.,     Fisher    RMg  . 

Chicago.     IIL       ^'Cltne- Westinghouse." 

(For  printing  machinery.) 
Cushman   Electric   Co..    43    S.   Main    St.. 

Concord,     N.     H.       ("Cushman"     offset 

linotype    motors.) 
Dlehl  Mfg.  Co.,  The.  Trumbull  St.,  EI1=»- 

bethport,  N,   J. 

Coogle 
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Eck  Dynamo  ft   Motor  Co.,   Mill    &    MalP 

Sts..    Belleville,    N.    J.     "Hl^h-G. -.■..!,■  ." 

Fairbanks,    Morae   ft  Co.,    BOO  H,    Wabash 


motor  for  a 
Howi 


i   Of   a 


developed  when  required. 

ence  In  building  electric  motors  from 
fractional  horsepower  to  several  thou- 
sand hp.  sizes,  the  General  Electric 
Company  Is  In  a  position  to  co-operate 
In  supplying  motors  for  particular  ap- 
plications,   either   industrial   or  domes- 

tra'yed'  on  pages  1212   to   1217.— Adv. 
Great    Lakes   Electric   M(k.   Co.,    I'-U    S. 

Desplalnes  St.,  Chicago,  til. 
Ideal    Electric    &    Mfg.    Co.,    The,    ir.s    E. 

5th  St.,    Mansfield,  Ohio. 
International    X-Rav    Corp.,    32b    l:rcad- 

way,    New    York,    N.    Y. 
JANKTTK    MFG.    CO..     656    W.    Monroe 

St.,  Chicago.  III. 
Knapp    Electric    ft    Novelty    Co.,    Ml    W. 

51st  St..  New  York.  N.  Y. 
Kura  ft  Hoot,  Appleton,  Wis. 
Liberty    Electric     Corp.,     Port    Chester. 


Mich. 

MASTER  ELECTRIC  CO.,  THE.  160 
Bacon   St.,  Dayton,   Ohio.      "Master." 

MECHANICAL  APPLIANCE  CO..  THH, 
Milwaukee.  Wis.    "Watson." 

Muoninj?  &  Co..  A.  P.,  Church  St.,  Mati- 
wan,  X    J. 

National  Screw  &  Tack  Co..  The,  AB 
Products  Division,   Cleveland,  Ohio. 

PEERLESS  ELECTRIC  CO..  Warren, 
Ohio.  "Peerless."  (See  display  id  v. 
page   13  (is.) 

BOBBINS  *  MYERS  CO..  THE.  Spring- 
Held.  Ohio.  Rohbins  -&  Myers  d-c. 
motors  are  made  In  sizes  ranging  from 
1/40   to    IS    hp.    inclusive;    series,    shunt 


R.  i   M.   D-C.   Motor 


.  ._..   special   deslgnj 

arc  furnished  on  quantity  orders  for  di- 
rect application  to  motor-equipped  ap- 
pliances and  machines.  Low  voltage 
types  for  service  On  farm  lighting; 
plants  are  made  In  fractional  horse- 
power and  larger  sizes. — Adv. 
Rochester  Electric  Products  Corp.,  640 
Driving    Park    Ave.,    Rochester,    N.    T. 


"Rochester." 
ROTH    BROS.    ft    CO.,    1400    W.    Art;ims 

St..    Chicago,    111.      "Rothmotors." 
PPRAOUE       ELECTRIC      WORKS       OF 

GENERAL  ELECTRIC  CO.,  527-631  W. 

34th   St..    New   York,    N.    Y.     (See   rtls- 


'I  > 


,   Baltl- 


"Standard -Baft 1 1 

Stow  Mfg.  Co.,  Inc.,  443  State  St.,   Bing- 
h  am  ton.     N.    Y.     (special     d-c.     multi- 
speed). 
Sturtevant   Co.,  B.   F..  Damon  St.,   Hyde 

Park,    Boston,    Ma;s. 
Tldeman    Electric    Mfg.    Co.,    Cairo.    III. 

"Mem * 

V.  S.  E 

tral  i_,„   , 

WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play  adv.    pages   1396-1402.) 
Wliley-Wray    Electric    Co..     118    W.     3rd 

St..  Cincinnati,  Ohio.  "Superior." 
MOTORS,  UNIVERSAL,  A-C.  AND  D- 
C. — Series  wound  motors,  generally  In 
fractional -horsepower  siics.  that  will  oper- 
ate on  either  direct  or  alternating  current. 
Such  motors  are  commonly  applied  to 
small  fans,  portable  vacuum  cleaners,  vi- 
brators and  other  appliances  that  may  be 
used  Interchangeably  on  d-c.  or  o-c.  cir- 
cuits. On  account  of  this  Interchange- 
ability  they,  are  called  "universal"  motors 
and  are  In  considerable  favor  by  manufac- 
turers of  many  appliances  who  are  thereby 
relieved    of    carrying   two   stock    lines,    one 


>    Im 


sated   s 


tution 


1  winding  1; 


circuits.  Properly  designed  universal 
motors  give  approximately  the  same  speed 
and  output  when  operating  on  d-c.  or  a-c. 
circuits  of  equal  voltage  and  when  the 
a-c.  frequency  Is  not  above  60  cycles  per 

Manufacturers: 

A-C  Electrical  Mfg.  Co.,  The.  4th  St.. 
U.  B.  Bldg.,  Dayton.  Ohio.    "Ace." 

Adslt    Laboratories,    The,    826    Hennepin 
Ave.,   Minneapolis,   Minn. 
.  American     Thermostat     Co.,      228     Jelliff 
Ave.,   Newark,  N.  J.    "Marvel." 

Becker  Electric  Works.  305$  Lincoln 
Ave..  Chicago,  111. 

Birtman  Electric  Co..  Lake  ft  Desplalnes 
Sta„   Chicago,  111.     "Be-Co." 

BODINE  ELECTRIC  CO.,  2254  W.  Ohio 
St.,  Chicago,  111.  The  success  of  this 
company's  Interchangeable  motors.  geiV- 
erally  supplied  in  sizes  ranging  from 
A  to  14 -hp.,  is  attributed  to  correct 
principle  in  design,  careful  selection  of 
material,  high  grade  workmanship  and 
rigid  Inspection.  Sample  motors  are 
sent  to  any  responsible  electric  dealer, 
central  station  or  manufacturer  of  small 
machines  for  thorough  trial.  All  types 
are  guaranteed  to  be  free  from  mechan- 
ical or  electrical  defects.— Adv. 

BURKE  ELECTRIC  CO.,  12th  ft  Cran- 
berry  Sts.,   Erie,   Pa. 

DOMESTIC  ELECTRIC  CO.,  THE.  7223 
St.  Clair  Ave.,  N.  E..  Cleveland.  Ohio. 
Has  ractory  of  160.000  eq.  ft.  of  floor 
space  devoted  exclusively   --    - 


of 


r_  ..  _r  motors,  sold  principally  ._  .. 
ufacturers  of  electrical  appliances. 
They  are  designed  and  built  especially 
for  the  appliances  which  they  are  to 
drive  In  spilt  phase  Induction  type, 
plain  or  compensated  series  wound. mo- 
tor parts,  ranging  In  sizes  up  to  M- 
hp.  The  split  phase  type  can  be  fur- 
nished for  either  a-c.  or  d-c.  with  volt- 
ages of  110  and  220.  and  cycles  of  GO. 
GO.  40  and  25.  The  d-c.  type  Is  built 
for  voltages  up  to  250.  The  series 
wound  motor  parts  are  of  the  universal 
type,  and  can  be  used  on  either  a-c.  or 
d-c.  current,  but  are  particularly 
adapted  to  alternating  current.  Do- 
contact  with  dally  problems  of  small 
motor  applications  under  all  conditions 
and  specialize  In  submitting  plans  to 
meet  individual  requirements.  See  dis- 
play advertisement  on  page  1310.— Adv. 
Electric    Blower   Co..    352    Atlantic    Ave;, 

EMERSON  ELECTRIC  MFG.  CO..  THE, 

2012-2032   Washington    Ave..    St.    Louis, 

Mo. 
Fidelity    Electric    Co..    231    N.    Arch    St., 

Lancaster,  Pa. 
GENERAL     ELECTRIC     CO. 

tady,   N.   Y.     A  complete   " 


alternating 

versal  motors   have   series  characteris- 
tics.   For  further  Information  see  page 

1220.— Adv. 

Gilbert  Co.,  The  A.  C,  Blatchley  Ave., 
New  Haven.  Conn.    "Polar  Cub." 

Green  Electric  Co..  The  W.,  SI  Nassau 
St.,  New  York,  N.  Y. 

Hallberg,  J.  H.,  25  W.  46th  St.,  New 
York,  N.  Y. 

Hamilton-Beach  Mfg.  Co.,  1301-30  Rap- 
ids Drive.   Racine,   Wis. 

International  X-Ray  Corp.,  320  Broad- 
way, New  York.  N.  Y. 

Knapp  Electric  ft  Novelty  Co..  511  W. 
51st   St.,   New  York,   N.  Y. 

I.l™latrom.  Smith  Co.,  3212-3238  W.  Lake 
St..    Chicago,    III.     "White   Cross." 

Ixmlsvllle  Kluctrio  Mfg.  Co..  Trie,  31st  & 
Magazine  Sts.,  Louisville,   Ky. 

PEERLESS     ELECTRIC     CO.,     Warren, 


Ohio. 


(See 


tlsplay 


1308.) 

Phonograph  Motors  Corp..  341  N.  Craw- 
ford   Ave..    Chicago.    111.      "Johnson." 

Racine  Universal  Motor  Co..  53  W.  Jack- 
son Blvd.,  Chicago.  HI.     "Racine." 

RORBINS  ft  MYERS  CO..  THE.  Lagon- 
da  Ave.  &  Leah  St.,  Springfield.  Ohio. 
"R  ft  M." 

Shedd  Electric  Co.,  Inc..  Clay  A  Locust 
Avee.,   Boselle   Park,   N.   J.    (special). 

Sturtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park.   Boston.   Mass. 

Tldeman  Electric  Mfg.  Co..  Cairo,  ID. 
"Menominee." 

WEKTINGHOUSE  ELECTRIC  ft  MFG. 
CO..    East    Pittsburgh.    Pa.      (See    dls- 


manv  of  the  largest  ... .„   _. 

electrical  appliances  that  require  small 
motor  drives.    Special  attention  Is  giv- 

turee,  fields,  bearings,  etc.  Each  shaft 
is  ground  true,  and  all  armatures  are 
dynamically  balanced.  Insuring  a  free- 
running,  durable  motor.  The  company 
maintains  a  large  research  and  experi- 
mental department  for  co-operating 
with  responsible  manufacturers,  and 
offering  suggestions  and  recommenda- 
tions where  special  power  problems  are 


Dumora  Universal  Mot 


■  Type  D 


under   consideration.      Type   D   motor, 
shown  above.  Is  of  1/8  hp.,  built  to  meet 
the  demand  for  a  compact  power  unit. 
Finished   In    black    enamel.      Equipped 
with  eight  feet  of  cord  and  attachment 
plug.       Cutler- Hammer     3 -speed    rheo- 
stat   Is    mounted    In   the  base.      Speeds 
of  2.000,  8,000  and  3,000  r.p.m.  are  avail- 
able.     Universal    motor    operates    on 
either     a-c      or     d-c.      circuits.        Net 
weight  11  lbs.    Other  "Dumore"  stand- 
ard  types  are   1/16   and   1/26  hp.     See 
display  adv.  page  1311. — Adv. 
Wodack  Electric  Tool  Co.,  23-27  S.  Jef- 
ferson St.,  Chicago.  111.    "Wodack." 
MOTORS,         WASHING-MACHINE.— 
Shunt    or   compound    motors    where    direct 
current  Is  used  and  single-phase  Induction 
motors  where  alternating  current  is  avail- 
able.    The  series   motor  is   not  adaptable 
since    a   constant-speed    drive    is   deal  red. 
These    are    fractional-horsepower    motors 
usually  rated   at  1/6   to  1/4   hp.     Because 
of    the    location    below    the    machine    they 
are    often    totally    enclosed    so    as    to    be 
splaahproof.       The     single-phase    Induction 
motor  type   is  the   most   widely  used   and 
both   the  split-phase  and   repulsion  meth- 
ods of  starting  are  employed.     Washing- 
machine  motors   have  been  used   In  large 
quantities   during   the  'last   few    years    be- 
cause of   the  rapid   increase  In   popularity 
of  these  labor-saving  household  appliances. 
Manufacturers: 


American  Radio  &  Research  Corp.,  SI 
Park  Row,  New  York,  N.  Y.  "Twin-R.- 
Becker Electric  Works,  3065  Lincoln 
Ave.,  Chicago,  111. 

BODINE  ELECTRIC  CO.,  2254  W,  Ohio 
St..  Chicago.  111.  See  entry  under  Mo- 
tors,  universal,   a-c.   ft   d-c. — Adv. 

BURKE  ELECTRIC  CO.,  12th  &  Cran- 
berry Sts.,  Erie,  Pa. 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian   General  Electric  Co.,   Ltd..   212 

King  Bt..  W..  Toronto,  Ont.,  Can- 
Canadian  Westlnghouie  Co..  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont., 
Can.     "Westlnghouse." 

Century  Electric  Co.,  1827  Pine  St.,  St. 
Louis,  Mo.    "Century." 

Crocker- Wheeler  Co.,  Ampere.  N.  J. 

Dayton  Fan  ft  Motor  Co..  Monument  ft 
Meigs  Sts..  Dayton.   Ohio.    "Dayton." 

Diehl  Mfg.  Co..  The,  Trumbull  St.,  Blixa- 
bethport,  N.  J. 

DOMESTIC  ELECTRIC  CO.,  THE.  T233 
St.  Clair  Ave.,  N.  E.,  Cleveland,  Ohio. 
"Domestic"  motors.  See  entry  under 
Motors,  universal,  a-c.  ft  d-c.  Also  see 
display  advertisement  on  page  1110. — 
Adv. 

Eck  Dynamo  ft  Motor  Co..  Mill  ft  Main 
Sts.,    Belleville,    N.    J.     "High-Grade." 

EMERSON  ELECTRIC  MFG.  CO.,  THE, 
2012-2032  Washington  Ave.,  St.  Louis. 
Mo. 

Fidelity  Electric  Co..  831  N.  Arch  St., 
Lancaster,  Pa. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Protected  type  a-c.  and 
d-c.  motors  1/10  to  W  hp.  with  waste 
packed  bearings.     Enclosed  frame  pro- 


E  M  F  ELECTRICAL  YEAR  BOOK 


MULTIPHONE 


adapting  ft  to  any  method  of  i 
ing.  An  Ingenious  method  of  v 
Hon  Is  provided  by  a  protected 
ing  around  the  bearing  housing, 
letln  61513.)      See  adv.   pages  120 


play  adv.  page  li 

International    X-Ray    Corp.,    326    Broad- 
way, New  York,  N.  Y. 

Liberty     Electric     Corp.,      Port     Cheater, 


iberty 

N.  Y. 
Louisville  Electric  Mfg.  Co.,  Inc., 

Magazine   Sta.,    Louisville    Kv, 
Munnlng  &  Co.,  A.  P..  Church  St 

wan.   N.   J. 
MASTER     ELECTRIC     CO.,     THE,      460 

Bacon   St..   Dayton,    Ohio.     "Master.' 


Mata- 


products  Division. 

PEERLESS     ELECTRIC     CO.,      .. 

Ohio.      "Peerless."     (See    display 


Princess    Wash    Machine    Mfg.    Co.,    The, 

433     E.     Pearl     St.,     Cincinnati,      Ohio. 

"Princess. " 
Reynolds   Electric  Co..   2650  W,  Congress 

St..  Chicago.  I".    "Reco." 
ROBBINS  &  MYERS  CO.,  THE,  Lagon- 

da  Ave.   &  Leah  St.,   Springfield.  Ohio. 


(See    display    adv.    page 
.  B.  F..  Damon  SI.,  Hyde 


Wagner  Electric  Mfg.  Co.,  6400  Plymouth 

Ave.,  St.  Louis,  Mo. 
Wald  Electric  Mfg.  Corp.,  248-56  N.   loth 

St.,  Brooklyn,  N.  Y. 
Warner   Electric   Co.,   Kalamazoo,    Mich. 

WKSTINGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.    pages    1395-1402.) 

Wodack  Electric  Tool  Co.,  23-17  S.  Jef- 
ferson  St.,   Chicago,   111.     "Wodack." 

MOT  ROLA.— Trade  name  for  electric 
phonograph  motors  manufactured  by 
Jon..s-Motrola,  Inc.,  29  W.  SBth  St.,  New 
York,   N.  Y. 

MOTT  IRON  WORKS,  THE  J.  L— 118 
5th  Ave.,  New  York,  N.  Y.  Manufacturer 
of  ornamental  lamp  posts,  brackets  and 
decorative  lighting  specialties.  Business 
established  IS  28.  President,  Jordon  L. 
Mott;  vice-president  and  general  man- 
ager, R.  K.  Bowman;  secretary.  Max  Goe- 


Johns-Pratt    Co.,    555    Capitol    Ave.,    Hart 


—  jnd  Valley,    Kans.     Manufacturer  of   Il- 
luminating glassware. 

MOUNTAIN  LUMBER  A  SUPPLY  CO. 
—Mount  Union,  Pa.  Producer  of  insulator 
pins,  wood  brackets,  rollers,  handles. 
poles,  etc.  Business  established  1917. 
President,  W.  H.  Crowell;  vice-president. 
J.  E.  Peterson;  secretary  and  general  man- 


MOUTHPtECES  AND  MUFFLEI 
TELEPHONE.— The  mouthpiece  of  a  t< 
phone  instrument  Is  part  of  _  the  transit 


direct  __   _. 

nate    outside    noli 

mouthpieces   so  designed 


-.    jet   the   _. 

the    diaphragm   and 
Special 


eliml 

These  are    sometli 
example  of  this  Is 


called  mufflers.      An 

_    _   ._   _  mouthpiece  used  on 

telephone  apparatus  in  an  airplane. 

which  Is  so  designed  as  to  eliminate  the 
engine   noise. 

Special  mouthpieces  are  often  called  san- 
itary mouthpieces.  These  are  merely  de- 
signed to  prevent  the  carrying  of  disease 
from  one  user  to  the  next.  The  Intention 
Is  to  provide  something  which  will  kill 
disease  germs.  Much  more  reliance  is  to 
be  plseed  on  periodic  cleaning  of  the 
mouthpiece  with  an  effective  germicide. 
Attachments  are  very  likely  to  cut  down 
the  transmission  or  the  voice,  and  are 
opposed  by  telephone  companies. 

Manufacturers; 

:rlc  Co.,  6401  S.  State  St., 


Chlca 


.   111. 


Colytt    La  bora 
St.,  Chicago,   i 


Electroee    Mfg.     Co..    Brooklyn,    N.    Y. 

"Electrose." 
Evolution      Phone      Co..      Inc.,      The,      48 

Greenwich     Ave.,     New     York,     N.     Y. 

"Theraphone." 
Flint      Sanitary     Mouthpiece     Co.,      132 

Pleasant   St.,   Newton  Centre,   Mass. 
General   Insulate   Co.,    1004-1014    Atlantic 

Ave.,  Brooklyn,  N.  Y. 
Hopewell    Insulation    &    Mfg.    Co..    Inc., 

Hopewell,    Va. 
PARKER  &   SON,  INC.,  J.  H.,   Parkers- 
burg,   W.  Va. 
Redmanol    Chemical    Products    Co..    636- 

678    W,    22nd    St.,    Chicago,    111.      "Red- 
ion   Hard   Rubber  Corp.,  The,   State 


Standard      Electric      Mfg.      Co.,      926-941 

Wrlghtwood  Ave..  Chicago,   III. 
WATERBURY     BUTTON      CO.,     R3B     S. 
Main  St.,  Waterbury,  Conn.     (See  dis- 
play adv.   page  1228.) 
Watklns,  Frederick  A.,  565  W.  Washing- 
ton  St.,   Chicago,   III.      "Whispering.'" 
Weeks  Mfg.  Co.,  F.  A.,  93  John  St.,  New 

York,    N.   Y.     "Moxum." 
Western  Electric  Co.,  Inc.,  195  Broadway, 

New  York,  N.  Y. 
Wood  Electric  Co..  C.   D..    til  Broadway, 

New  York,   N.   Y.     "Woodwin." 
MOV-A-I.ITF. — Trade   name    for   electric 
signs  manufactured  by  the  Chase    Electric 
Co.,  105  S,  Dearborn  St.,  Chicago,  111. 

MOVEMENTS  FOR  INSTRUMENTS, 
TIME  SWITCHES,  ETC.— See  Clock  move- 
ments for  recording  Instruments,  time 
switches,  etc. 

MOVING      PICTURE      MACHINES.— See 


jn-pict 


M-R  CO.,  THE— 122  N.  14th  St..  Lin- 
coln, Neb.  Manufacturer  of  Ignition  timers 
and  other  automobile  accessories.  Busi- 
ness established  1919.  General  manager, 
Kenneth  L.   Long. 

M.  S.  W.  CO.,  INC.— 1R27-1329  Niagara 
St..  Buffalo.  N.  Y.  Manufacturer  of  fix- 
ture studs,  hlckeys,  etc.  president,  Arthur 
A.  Schwarti;  secretary,  A.  H.  Blessing; 
treasurer,  Alex.  McNIven. 

MUELLER  A  CO.,  V.— 1779  Ogden  Ave., 
Chicago,  111.  Manufacturers  of  electrical 
surgical  engines,  electromagnets  and  ether 
apparatus.  President  and  trt 
Mueller;  secretary 


MUELLER  &  CO.,  WM — 115  S.  Dearborn 
St..  Chicago.  111.  Manufacturers  of  cedar 
poles.  President,  E.  B.  Brande:  sales 
manager,  William  Mueller.  Yards.  Min- 
neapolis, Minn.;  Spokane,  Wash. 

MUELLER  ELECTRIC  CO.— 2136-43 
Fairmount  ltd.,  Cleveland.  Ohio.  Manu- 
facturer of  attachment  plugs,  battery  and 
test  clips.  Business  established  1908. 
President.  Ralph  S.  Mueller;  vice-president 
and  sales  manager,  Charles  S.  Ripley;  sec- 
retary and  treasurer.  John  Dromxould; 
general  manager.  J.  E.  Black.  Sales  repre- 
sentatives. Albert  Fries.  8  W.  19th  St., 
New  York.  N.  Y,;  Stackhouse  &  Allen,  560 
W.  Monroe  St.,  Chicago,  III.:  Globe  Com- 
mercial Co..  618  Mission  St..  San  Francisco, 
Cal.;  Ajax  Electrical  Specialty  Co.,  1011 
Market  St.,  St.  Louis,  Mo. 

MUELLER  MFQ.  CO.,  H.— Decatur.  Ill 
Manufacturer  of  water,  plumbing  and  gas 
brass  goods.  Business  established  1857. 
IVesident  and  treasurer,  Adolph  Mueller; 
vice-president,  F.  B.  Mueller:  secretary. 
Robert  Mueller.  Main  office  and  factory, 
Decatur,  III.  Branch  offices.  San  Francisco. 
Cal.;   145-49  W.  30th  St.,   New  York,   N.  Y, 

MUELLER  MFO.  CO.,  RUD.— 4310  N. 
California  Ave.,  Chicago,  111.  Manufacturer 
ot  electric  carbonators.  ITesldent.  Rudolph 
Mueller;  treasurer.  O.  L.  Mueller. 

MUELLER  MFO.  CO.,  LTD.,  W.  H.— 
Ssrnla.  Ont„  Can.  Manufacturer  of  brass 
'  and  aluminum  and  nickel  sliver  cast- 
Business  established  1912.  President, 
president,    C.    G.    Heiby; 


B.    Mueller;    

secretary  and  treasurer,  F.  L,  Rlggti  .  _   . 
manager,   William  T waits. 

MUFFLES  FOR  ELECTRIC  FURNACES. 
— A   muffle    Is   usually   defined   as    a    com- 

Sartment  or  oven  in  which  articles  are 
eated  without  being  exposed  to  the  direct 
action  of  a  flame.  With  electric  furnaces 
of  the  resistance  and  Induction  types  there 
is,  of  course,  no  flame,  but  very  often  what 

side  of  the  heating  element  so  that  the  ele- 
ment Is  not  exposed  and  cannot  be  acci- 
dentally short-circuited.  In  order  that  the 
heat  be  as  uniform  as  possible  within  the 
chamber,  the  heating  element  Is  well  dls- 
■   ■•    ■    -  ■•     imbedded    within    the 

494 


muffle  deep  enough  to  Interfere  with  the 
free  radiation  of  heat.  Usually  an  outer 
highly  r  ' 


rfies  have  a_ 

.    heating   and 

required    and   especially 

where   the   articles  heated   are  delicate,    as 
In    fusing  dental  porcelain.     They  are  also 
used  with  furnaces  for  heat-treating  high- 
grade  tools  and  tool  steel. 
Man  uf  a  ct  u  rers : 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  This  Company  furnishes 
standard  muffles  for  use  In  the  Q-E 
Electric  Muffle  Furnace,  4  kw.  aiie. 
See  adv.  page-  1201-1223.— Adv. 
White  Dental  Mfg.  Co..  The  8.  S..  211  S. 
12th  St..  Philadelphia,  Pa.  "S.  8. 
White." 


portable  electric  lamps. 

MUGS,  SHAVING.— See  Heaters,  electric, 
shaving  mug. 

MULE- PULL.— Trade  name  for  friction 
clutches  manufactured  by  the  Brown  En- 
gineering Co.,  123-127  N.  3rd  St.,  Reading, 
Pa. 

MULLAN.— Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  C.  H. 
Whi-e'er  Mfg.  Co..  Lehigh  &  Sedgley  Ave*., 
Philadelphia,   Pa. 

MUL 

lators    _    _,    . 

Son,   Parkersburg,  W.  Va. 

MULTI  ELECTRICAL  MFQ.  CO.— 70S 
Fulton  St.,  Chicago,  111.  Manufacturer  of 
conduit  fittings.  Business  established  1317. 
IVesident,    clarence    T.    McDonald;    ' 


ting    Cra 
fork,   N. 


MULTI -VAPO-GAP.— Trade  name  for 
lightning  arresters  manufactured  by  the 
Shaw  Insulator  Co.,  6r7  Kirk  PL.  New- 
ark,  N.    J. 


Products    Co..    Richmond    Hill, 

N.  Y. 

MULTIFORM.— Trade  name  for  electric 
signs  manufactured  by  the  Multiform 
Corp..  1926  5.  Wabash  Ave.,  Chicago,  111. 

MULTIFORM  CORP.— 1926  S.  Wabaah 
Ave.,  Chicago,  111.  Manufacturer  of  elec- 
tric signs.  Business  established  1914. 
President  and  general  manager,  J.  M. 
■■'■'■'  president.  C  R.  "         "■        " 


retary  and  treasurer.  N.  Schilling. 

MULTIFR  EX.— Trade  name  for  high- 
frequency  generators  made  by  the  Blesdon- 
Dun  Co.,  326  W.  Madison  St.,  Chicago,  Hi. 

MULTIGAP  LIGHTNING  ARRESTER.— 
A  protective  device  used  on  high-voltage 
circuits  In  which  a.  number  of  metallic 
cylinders  are  closely  spaced  in  series  be- 
tween the  line  and  ground,  causing  the 
flash  across  It  to  be  broken  up  Into  a  num- 
ber of  short  arcs  In  lumping  over  the  in- 
tervening gaps.  See  Arresters,  lightning, 
multlgap. 

MULTIGRAPH.— Trade  name  for  motor- 
driven  printing  and  multi graph  machines 
manufactured  bv  the  American  Multlgraph 
Sales  Co.,  E.  40th  St.  &  Kelly  Ave.,  Cleve- 
land.   Ohio. 

MULTIQRAPH  PRINTING  MACHINES, 
MOTOR-DRIVEN.— The  multlgraph  ma- 
chine Is  a  special  printing  press  for  quickly 
making  a  considerable  number  of  copies  of 
form  letters,  circulars,  leaflets,  etc.  It  la 
used  extensively  by  large  business  houses. 
schools  and  colleges.  The  printing  Is  done 
by  type  set  up  on  the  surface  of  a  cylinder. 
which  Is  driven  through  suitable  gearing 
by  an  electric  motor.  These  machines  may 
be  self  or  automatic  feeding  to  take  ad- 
vantage of  the  high  rate  of  output  of 
which  the  machine  Is  capable.    They  permit 


very  close  copying  of  circular  letters,  the 
name  Of  the  addressee  being  Inserted  by  a 
that   the    entire   letter   looks 


E  Inserted  by  • 
•e  lett-  

e  specially  written. 


American  Multlgraph   Soles  Co.,  The,  E. 

40th    &    Kelly    Ave.,    Cleveland,    Ohio. 

-Multi  graph." 

MULTIPHASE.— A     term     meaning     two 

ir  more  phases,  aa  applied  to  altematlnjc- 

.._   _r  equipment.    More  com- 


jOOgfC 
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Gouoh  Co..  Inc.  Arlington  A  Squantum 
Sts..  Norfolk   Downs,   Qulney,  Mass. 

MULTIPLE.  —  Connected  In  parallel 
branches  of  a  circuit  bo  that  the  combined 
circuit  current  Is  the  sum  of  the  currents 
In  the  branches,  "Parallel"  and  "shunt" 
are  other  adjectives  commonly  used  for 
multiple  circuits.  Multiple  Is  also  used  to 
designate  apparatus  designed  for  connec- 
tion to  a  multiple  circuit  (to  distinguish  It 
from  similar  apparatus  designed  for  series 
circuits),  as  multiple  lamps.  Multiple  la 
also  used  In  the  sense  of  numerous  or 
plurality,  as  multiple- conductor  cable  In 
which  the  conductors  are  usually  not  In 
multiple  or  parallel  electrically.  It  is  also 
used  In  telephony,  as  multiple  switchboard, 
which  Is  a  board  arranged  with  sections  In 
multiple  so  that  each  operator  can  com- 
plete connections  to  all  lines  on  it. 

MULTIPLE.— Trade  name  for  storage 
batteries  manufactured  by  the  Multiple 
Storage  Battery  Co.,  Van  Wyck  Ave.  A 
L.    I.    R.    R.,   Jamaica,   L.  I.,   N.  T. 

MULTIPLE-CONDUCTOR  CABLE— See 
Cable. 

MULTIPLE  ELECTRIC  PRODUCTS 
CO.,  INC.— New  York,  N.  T.  Manufacturer 
of  renewable  cartridge  and  plug  type  fuses. 
Business  established  1918.  President,  S. 
M.  Swenson;  vice-president  and  treasurer, 
A.  C.  Swenson;  secretary.  Harold  Payson; 
sales  manager,  A.  T.  Holbrook.  Main  of- 
fice. 150  4th  Ave.,  New  York,  N.  Y.  Fac- 
tory, Newark,  N.  J.  Branch  offices,  Bos- 
ton, Mass.;  Philadelphia,  Pa.;  Buffalo,  N. 
Y.;  Detroit,  Mich.;  Chicago,  III.:  Pitts- 
burgh, Pa.:  St.  Louis,  Mo.;  Atlanta,  Ga.: 
Columbia.  S.  C:  Jacksonville,  Fla. :  To- 
ronto, Ont.,  Can.  Sales  representatives. 
Clapp  A  Lawrence.  San  Francisco  Bldg., 
Los  Angeles,  Cal. 

MULTIPLE  STORAGE  BATTERY  CO— 
Jamaica,  L.  I..  N.  Y.  Manufacturer  of 
storage  batteries.  Business  established 
1911.  President  and  treasurer,  N.  D. 
Slurges:  vice-president  and  secretary,  Jas- 


per Bayne;  sales  manager,  C-  A.  Stanley. 
Main  office  and  factory,  Van  W"*  i» 
A  L.  I.  R.  B.,  Jamaica,  L.  I.,  N.  Y. 


'  York 


N.   1 


Co..  Baltimore.  Md. 

MULTIPLE  SYSTEM  IN  ELECTRO- 
LYTIC PROCESSES.— The  placing  of  the 
plates  In  a  metal -refining  vat  or  tank  In 
parallel,  that  Is,  all  the  cathodes  forming 
one  large  cathode  by  being  connected  to 
the  same  negative  busbar,  and  all  the 
anodes  forming  one  large  anode  by  being 
connected  to  the  same  positive  busbar. 
Electrically,  there  Is  therefore  only  one 
cathode  and  one  anode  In  one  tank,  and 
the  current  makes  only  one  Jump  through 
the  electrolyte  per  tank.  The  subsequent 
arrangement     * 

tllel   or   1 

laterlal;  t.  .   _. .  .., _ _, 

J  only   to  the   parallel  arrangement  of 

electrodes    In    the    Individual    tank.      This 
plan   la  also   used   In  all  multiple  storage 

MULTIPLE  UNIT.— Trade  name  for  elec- 
tric furnaces,  hot  plates  and  flask  heat- 
ers manufactured  by  the  Electric  Heating 
Apparatus  Co.,    18-34  Nesbltt   St.,  Newark. 


riPLE-UNIT    CONTROL^ 

r  electrli 


controller.     This  controller  doei.  _ _ 

nor  break  the  main  motor  circuits  directly, 
but  controls  them  through  an  auxiliary 
system  of  wiring,  the  main  switches  or 
contractors  being  operated  by  electromag- 
nets, or  compressed  air.  See  under  Con- 
trol systems. 

MULTIPLE  WINDING-  Sea  Lap  wind- 
ing. 

MULTIPLE  WINDINQ  CO TT    Summer 

St.,  Boston,  Moss.  Manufacturer  of  cot- 
ton Insulating  yarn.  J.  B.  Jamleson, 
treasurer.      Factory,    Maiden,    Mass. 

MULTIPLEX Trade   name   for   ratchet 

wrenches  manufactured  by  the  Lowell 
Wrench  Co.,  El  Commercial  St.,  Worcester, 

MULTIPLIERS,  VOLTMETER  AND 
WATTMETER— A  voltmeter  multiplier  Is 
a  resistor  specially  designed  to  be  con- 
nected In  series  with  a  d-c  voltmeter  to 
permit  Its  use  on  a  circuit  whose  voltage 
la  higher  than  that  Indicated  by  a  full 
scale  deflection.  The  resistor  Is  usually 
maintained  In  a  box  or  suitable  container 
which  Is  provided  with  binding  posts.  The 
resistance  of  the  multiplier  Is  such  that 
when  In  use  the  Instrument  scale  divisions 
will  represent  some  multiple,  usually  ten. 
Of    the    original   value.      Multipliers    should 


have  negligible  temperature  coefficient  of 
resistance:  for  this  reason  they  are  usually 
made  of  manganln  wire.  Identically  the 
same  kind  of  multiplier  Is  used  for  the  po- 

mits   a  75-volt  wattmeter,    for  instance,    to 
be  used  on  circuits  up  to  750  volts. 
Manufacturers: 
Central    Scientific   Co..    460    K.    Ohio    St.. 

Chicago,  III. 
T  i)  well     Eiectr 

Walnut  St.,   „..   _...       

Weston  Electrical  Instrument  Co., 

erly  Park,   Newark,  N.  J. 
MULTIPLUS— Trade   name_for  lubrica- 


manufactured  by -the  H.  T.  Paiste  Co., 
Philadelphia.  Pa.  Exclusive  distributor. 
Hart  &  Hegeman  Mfg.  Co..  342  Capitol 
Ave..   Hartford,   Conn. 

MULTIPOLAR.— Having  more  than  two 
poles,  but  always  an  even  number,  as  four, 
six,  etc.;  a  term  used  to  distinguish  gen- 
erators and  motors  having  four  or  more 
poles  from  those  having  only  two. 

MULTIPOLAR  MACHINE.— An  electrical 
machine  having  four  or  more  poles  as  dis- 
tinguished from   the  old  style  bipolar  ma-' 


MULTIVOLT.  - 


transformers    manufactured    by    tht    

Corp.,   48-52  E.    Zlst  St.,   New  York,   N.  Y. 
>LTO.  —  Trade     name     for     ratchet 


_  _.  -Philadelphia 
A  Gay  Sts.,  Hanover,  Pa.  Manufacturer 
of  portable  electric  grinders.  President 
and  general  manager.  E.  S.  Mummert: 
vice-president,  S.  M.  Bare;  secretary,  J. 
O.  Dixon;  treasurer,  H.  B.  Baer. 

MUNDY    HOISTING    ENGINE  CO.,   J.   S. 


secretary, _.     . .    . 

Strickland.      Main    office,     

Frelinghuysen  Ave.,  Newark,  N.  J.  Branch 
offices,  39  Cortlandt  St.,  N.  Y;  Market  & 
Randolph  Sts.,  Chicago,  111.;  Philadelphia. 
Pa.:     Pittsburgh,     Pa,:     Norfolk,     Va.;     St 


Richmond,  Vs.;  Houston.  Tex.:  Boston. 
Mass.;  Cleveland,  Ohio:  Mobile.  Ala.;  Mon- 
treal, Que..  Can.;  Spokane,  Wash.:  St. 
Paul,  Minn.  Sales  representative,  H. 
Channon  Co.,  139  N.  Market  St.,  Chicago, 
III. 

MUNICIPAL  ELECTRICAL  RULES— 
Many  of  the  large  Cities  of  the  United 
States  have  their  own  municipal  codes. 
Among  them  may  be  mentioned  New  York. 
Chicago,  Detroit,  Cleveland,  St.  Louis, 
Boston,  Pittsburgh,  Minneapolis.  This 
practice  also  extends  to  cities  of  medium 
and  even  small  slse.  On  the  other  hand, 
some  of  the  larger  cities  are  without  codes. 
Examples  are  Philadelphia,  Buffalo,  Cin- 
cinnati and  New  Orleans.  A  number  of 
cities  have  adopted  the  National  Electrical 
Code  verbatim,  but  most  cities  have 
adopted  Its  rules  with  additions  and  some- 
times also  omissions.  The  changes  are 
Invariably  In  the  direction  of  added  re- 
strictions, such  as  the  prohibition  of  kilob- 
aud-tube  work  and  of  wood  molding  or 
raceways.  Porcelain  sockets  are  required 
In  certain  locations,  such  as  bathrooms 
and  basements,  In  Milwaukee.  Newark, 
Kansas  City,  Grand  Rapids  and  many 
others.  Enclosed  or  safety  switches  for 
motors  are  required  In  Chicago.  Detroit, 
Newark,  Portland  (Ore.),  St.  Paul,  At- 
lanta, Grand  Rapids,  etc.  Part  2  of  the 
National  Electrical  Safety  Coda  Is  applied 
In  Wllllamsport.  Pa.,  and  Pert  3  In  Tampa. 
Fla.  New  rules  are  now  being  drafted  In 
Baltimore,  Scranton  and  Mobile. 

MUNN  SIGN  A  ADVERTISING  CO— 
Atlanta,     Ga.       Manufacturer     of     electric. 

MUNNING    A    CO.,    A.    P — Matawan,    N. 

J.  Manufacturers  of  electroplating  and 
buffing  apparatus  and  supplies.  Business 
established  1863.  President.  A.  P.  Mun- 
nlng;  vlea-presldent,  H.  L.  Zucker;  secre- 
tary, F.  A.  Zucker;  treasurer,  P.  P.  Mun- 
nlng:  general  manager,  F.  T.  Taylor.  Main 
office,  Church  St.,  Matawan,  N.  J.  Fac- 
tories, Newark,  N.  J.;  Matawan,  N.  J.; 
Chicago.  111.  Branch  offices,  60  Church  St, 
New  York,  N.  Y.;  447  The  Bourse.  Phila- 
delphia. Pa.:  2920  Carroll  Ave.,  Chicago. 
II.;  709  Marlon  Bldg.,  Cleveland.  Ohio;  604 
Free  Press  Bldg.,  Detroit,  Mich.;  43  Ft. 
Pleasant  Ave..  Springfield.  Mass. ;  415 
Rldgeway  Ave.,  Rochester,  N.  Y. 


MUNSELL      A      CO- 


EUGENE.— New 


MunatLL  at  ifU-,  cuue 
York,  N.  Y.  Manufacturers  of 
mica  products.  Business  established  1B4U. 
President,  Lewis  W.  Klngsley;  vice-presi- 
dents, H.  S.  Munsell  and  E.  C.  Wood:  sec- 
retary and  soles  manager.  E.  Q.  Heald; 
treasurer  and  general  manager,  George  S. 
Leary.  Main  office,  68  Church  St.,  ^Jew 
York,  N.  Y.  Branch  office  and  warehouse, 
642  S.  Dearborn  St.,  Chicago,  111.  Sales 
representatives,  G.  A.  Morrell,  410  Bel- 
mont Bldg,,  Cleveland.  Ohio;  Monroe  Brass 
&  Wire  Co..  804  Traction  Bldg.,  Cincinnati. 
Ohio;  Electrical  Specialty  Co.,  625  Market 
St.,  San  Francisco,  Cal. 

MURDOCK Trade  name  for  cable  In- 
sulators manufactured  by  J.  H.  Parker  A 
Son.  Parkersburg,  W.  Va. 

MURDOCK  CO.,  WILLIAM  J.— Everett 
Ave.  A  Carter  St..  Chelsea,  Maes.  Manu- 
facturer of  radio  equipment  and  telephone 
receivers.  Business  established  1896.  Gen- 
eral manager.  William  J.  Murdock; 
manager,  D.  R. 

MURPHY.— Trade     . .... 

furnaces  manufactured  by  the  Sanford 
Riley  Stoker  Co.,  9  Neponset  St,  Worces- 
ter, Moss. 

MURPHY     VARNISH     CO Newark,     N. 

J.  Manufacturer  of  protective  paints  and 
varnishes,  enamels,  etc.  Business  estab- 
lished 1865.     Presided      "  '       


50  W.  22nd  St.,   Chicago.   III.     Sales  r 


«,  Roh.  Branch  office, 
iago,  111.  Sales  repre- 
sentative, Dougoll  Varnish  Co.,  Ltd.,  Mon- 
treal,  Que.,   Can. 

MURPHY.— Trade  name  for  automatic 
clan's  lamp  manufactured  by  the  Frank  S. 
Bets    Co.,    Hoffman    St.,    Hammond,    Ind. 

MURRAY— Trade  name  for  protective 
devices  manufactured  by  the  Metropolitan 
Electrical  Products  Co.,  1250  Atlantic  Ave., 
Brooklyn.  N.  Y. 

MURRAY    IRONWORKS    CO— Burllng- 


tabllshed    1870.      Presl- 

-ge  D.  Hig"  . 

Schroder. 

MURRAY,      W.      B— N.      Winches 
Wabansla    Ave..     Chicago.     III.      Ma 

turer  of  motor-driven  artificial  flower  mak- 
ing machinery.  Proprietor,  W.  B.  Murray. 
MUSICAL  INSTRUMENTS.  MISCEL- 
LANEOUS, ELECTRICALLY  OPERATED. 
— There  are  several  of  these  Instruments 
of  somewhat  limited  use  up  to  the  present 
which  have  not  been  separately  listed. 
Among  these  are  musical  bells  used  chiefly 
to  attract  attention  to  advertising  signs 
employed  un  wagons,  or  In  carnivals, 
amusement  parks,  etc.  They  consist  of  a 
set  of  bells  of  differing  tone  to  give  a 
musical  scale,  together  with  elect romag- 
netlcally  operated  hammers  for  striking 
the  bells.  The  bells  are  controlled  from  a 
keyboard  or  by  a  roll  or  other  device  which 
governs  the  contact  makers  in  a  prede- 
termined order.  Another  device  Is  a  very 
ingeniously  operated  electric  violin.  This 
device  replaces  the  human  hand  and  bow 
by  small  rotating  wheels  which  are  brought 
Into  contact  with  the  strings  In  the  proper 

recent  devices  of  this  class  la  an  auto- 
matic electrically  operated  phonograph. 
This  machine  has  two  racks  of  records, 
one  on  either  side  of  the  machine.  The 
rotating  table,  needle  and  diaphragm*  is 
placed  between  the  two  racks.  By  an 
electrically  driven  mechanism  the  machine 
will  take  Che  record  for  which  It  has  been 
set,  place  it  on  the  table,  first  taking  off 
the  record  previously  played  and  placing  It 
In  Its  rack,  then  put  the  needle  In  posi- 
tion and  play  the  record,  stopping  auto- 
matically at  the  proper  point.  Music  boxes 
and  organs  are  also  among  the  miscellan- 
eous devices  of  this  character.  Perhaps 
the  most  interesting  of  all  such  electrical 
Instruments  is  the  tel harmonium,  a  purely 
Instrument     One  of   the  largest 

This    system    pro- 
driven    1  . 

. lencies    of    from  __ 

Cycles  per  second.     These  currents  of  vari- 

—   -_.-_  were  combined,   through   a 

crs.  at  the  control  of  the 

leans   of   a   telephone   re- 

ctrical      frequencies      were 

idlng    vibratory 


3  frequence 


operator.     By   l 

translated     Into      .,       

frequencies  of  the  diaphragm.  Impedances 
and  rheostats  In  the  transformer  circuits 
controlled  the  volume  of  the  tone  and  en- 
abled the  musician  to  give  fine  expression 


to   the 


3gle 


MUSKEGON 
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Manufacturer*: 

Aeolian  Co.,  The.  19  W.  42nd  St.,  New 
Tort.  N.   T. 

Deagan,  Inc.,  J.  C,  1770  Berteau  Ave., 
Chicago,  III.  "Una-Fon."  (Electric- 
ally operated   musical  bells.) 

Kimball  Co..  W.  W.,  308  S.  Wabash  Ave-, 
Chicago,   I1L     "Kimball."      (Organs.) 

MUla  Novelty  Co.,  221  S.  Green  at..  Chi- 
cago, HI.  (Piano  and  violin.)  "Vlo- 
lana-Vlrtuoso." 

Operators  Piano  Co..  IE  S.  Peoria  St.. 
Chicago,    ILL      (Organs.)      "Reproduce. " 

Rerlna  Co..  The,  47  W.  S4th  St..  New 
Tom,   N.   T. 

Seeburg  Piano  Co.,  J.  P.,  419  W.  Erie 
St.,   Chicago,  I1L      (Organs.) 

MUSKEGON,- Trade  name  for  electric 
washing  machines  manufactured  by  the 
Michigan  Washing  Machine  Co.,  Muskegon. 


MUTTON'S.— Trade  name  for  meter- 
reading  recorders  manufactured  by  the 
Economy  Appliance  Co.,  6  IT  Marsh -Place 
Bldg.,   Waterloo,   Iowa. 

MUTUAL  ELECTRIC  A  MACHINE  CO. 
— 8BB  W.  Fort  St.  Detroit.  Mich.  Manu- 
facturer of  switches,  switchboards,  panels, 
panelboards  and  equipment  therefor.  Busi- 
ness established  1902.  President  and  gen- 
eral manager,  M.  J.  L.  Prank;  Vice-presi- 
dent, 1.  Blum;  secretary  and  sales  man- 
ager, Leon  h.  Frank;  treasurer,  P.  M. 
Ferguson.  Sales  representatives,  S.  Robert 
Schwartx  ft  Brother.  729  Broadway,  New 
York,  N.  Y.:  J.  3.  Jacobaon  Co..  627  W. 
Jackson  Blvd.,  Chicago,  ID.;  Keeler-Whlte 
Co.,  609  Mission  St.,  San  Francisco,  Cal. 

MUTUAL  INDUCTANCE.— The  magnetic 
property  of  adjoining  circuits  by  virtue 
of   which  a  change    In    the  current   In  one 


Se  I  f  - 1  n  ductance. 

Mutual  inductance  may  also  be  denned 
as  the  ratio  of  the  magnetic  flux  thread- 
ing through  a  circuit  to  the  current  in  an 
adjacent  circuit  producing  It  Its  symbol 
is   M   and  Its  unit  la   the  henry. 

MUTUAL  INDUCTION.— See  Mutual  In- 
ductance. 

MUTUAL  METAL  MFQ.  CO.— 1948  N. 
Kedvale  Ave.,  Chicago.  III.  Manufacturer 
of  lighting  fixtures,  fixture  fittings  and 
parts,  metal  spinnings  and  stampings,  etc. 
Business  established  1918.  Copartnership, 
W.  J.  Tanney,  William  Chrlstensen,  Henry 
Good  friend. 


Manufacturer   of   i 


N. — A  symbol  used  in  elect 
to  represent  the  number  of  t.. 
ber  of  conductors.     It  Is  also  used 
man  ant    magnets    to    desigm 

seeking  — ■      "'  '-  -'—     u 


the   i 


nent    nitrogen.      The    form 

n  Is  sometimes  used  as  a  symbol  for  the 
speed  of  rotation,  expressed  In  revolutions 
per  second  (r.p.s.),  also  for  the  number  of 
lines  of  magnetic  force.  The  Greek  letter 
n   (eta)  is  used  as  a  symbol  for  efficiency. 

NA.— The  rorm  Na  is  the  chemical  sym- 
bol for  the  metallic  element  sodium,  whose 
Latin  name  Is  natrium. 

NA-ALD-— Trade  name  for  molded  insu- 
lation products  made  by  the  Alden -Napier 
Co.,  54  Willow  St.,  Springfield,  Mass. 

NACHOD  SIGNAL  CO.,  INC.— 4771- 4777 
Louisville  Ave.,  Louisville,  Ky.  Manufac- 
turer of  automatic  signals  for  electric  rail- 
ways, highway  crossing  bells,  headway  re- 
corders. President,  Carl  P.  Nachod;  vice- 
president,  J.  A.  Stewart;  secretary  and 
treasurer,  J.  D.  Augustus. 

NAGEL  ELECTRIC  CO.,  THE  W.  a.— 
Toledo,  Ohio.  Manufacturer  of  automobile 
ammeters,  Bakellte  products  and  oil  gages. 
Business   established 


Main  office,    SB- 3 


Clair  St..  Toledo,  Ohio.  Brunch  office,  2 
Rector  St.  New  York,  N.  Y.  Sales  repre- 
sentative, L.  D.  Rockwell  Co.,  SSI  Book 
Bldg.,  Detroit,  Mich.,  and  Union  Commerce 
National   Bank   Bldg..   Cleveland,   Ohio. 

NAQLE  ENGINE  A  BOILER  WORKS.— 
Erie,  Pa.  Manufacturer  of  steam  engines 
and  boilers.     Business  established  1879. 


Co.,  Detroit,  Mich. 

NAIL  LEATHERHEADS.— See  Leather- 
heads  for  nails. 

NAIL-IT. — Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  & 
Son,  Parkersburg,  W.  Va. 

NAIL- IT-PUNCH.— Trade  name  for  por- 
table punch  manufactured  by  the  Caldwell 
Electric  Corp.,  1002  N.  Market  St..  Cham- 
paign,  IU. 

NAILS,  INSULATED.— One  type  of  these 
nails  Is  fitted  with  an  Insulator  which  sep- 
"eetrlcally  from  the  wires 
In  position:   the  insulator 

...    _ I,   the  wires  fitting  in   the 

spool  and  the  nail  being  driven  through  the 
center.  It  Is  especially  adapted  to  fasten- 
ing flexible  cord,  bell  wire,  etc.,  to  ceil- 
ings, moldings  and  walls.  Another  type  is 
a  small  nail  the  head  of  which  Is  covered 
with  an  Insulating  cap. 

Manufacturers: 

Eureka  Supply  Co.,  Sewell,  N.  J. 

SMITH  ft  McCRORKEN,  INC..  407  E. 
18th  St..  New  York.  N.  Y. 

NAI.CO. — Trade  name  for  carbon  lamps 
manufactured  by  the  North  American  Elec- 
tric Lamp  Co.,  930  N.  22nd  St.,  St.  Louis, 
Mo. 

NAME  PLATES,  FOR  MACHINERY, 
APPLIANCES,  ETC.— Name  plates  us- 
ually give  not  only  the  name  of  the  manu- 
facturer but  state  as  well  the  necessary 
data  regarding  the  rating  of  the  machine 
or  appliance.  The  rating  data  given 
should  be  the  data  prescribed  by  the  A.  I. 


N 


E.  Standardisation  Rules  for  the  par- 
ilar  machine,  transformer,  etc.  For  ma- 
les or  appliances  not  covered  by  the 
Standardisation    Rules    the    data    generally 


-    the   kind   of   ,„  _ 

... ;    if   a-c    also    the    frequency    (cy< 
and    number   of   phases    (unless    evldt 


single-phi    ... 

voltage.     Name  plates „ ,,    _ 

of  brass  or  bronze,  either  cast  or  stamped 
from  sheets,  and  fastened  to  an  accessible 
point  on  the  machine.  They  are  made  In 
considerable  quantities  by  manufacturers 
ol    metal  stampings  for  the  makers  of  ap- 

Manufactursrs: 

Crosby    Steam    Gage    A    Valve   Co.,    Bos- 
ton, Mass.     "Crosby." 
Crowe     Name    Plate    ft    Engraving    Co.. 

1749   Grace   St.,   Chicago,   I1L      "Crowe.'' 
Electro-Ohemiiiul      ICnsraving     Co.,     The. 

440-468  19th  St.,  Brooklyn,  N.  Y. 
Ferry    Mfg.     Co.,     2118     S.     4th     St.,     St. 

Louis.  Mo. 
Flour  City  Ornamental  Iron  Co.,  27th  St. 

ft   ZSth   Ave.,   S.,   Minneapolis,   Minn, 
imperial    Brass    Mfg.    Co.,    The,    1200    W. 

Harrison   St..   Chicago.   111.      "Imperial." 
Kennedy   Co.,    The   Colin    B.,    140   Second 

St.,   San  Francisco,   Cal. 
Mayer  Co.,  George  J   .,4u20  Guilford  Ave., 

Indianapolis,  Ind. 
Met  allograph      Corp..      The,      1100     Brook 

Ave.,  New  York,  N.  Y. 
Moise-KIlnkner  Co.,   369   Market  St..  San 

Francisco,  Cal. 
Newman   Mfg.    Co.,    717-21    Sycamore   St., 

Cincinnati,   Ohio. 

Etching  Co.,   Hth   St   & 
'    - nd  City,  N.  Y. 


'an  Alat  Ave.,  Long 


rump  A  Mfg.  Co.,  Inc.,  216  High  St.,  New- 


"Pre  ml 

Spencer  Mfg.    Co.,    S.    M.,   Washington   A 

Com  hi  I]    a  is.,    Boston,   Mass. 
Stanley    Mfg.    Co.,    The,    GO    Cannon    St., 

Dayton,  Ohio. 
Steere,  George,  4S4  S.  Dearborn  St.,  Chl- 

TURNER   BRASS  WORKS,   THE.    Syca- 
more, III.     (See  display  adv.  page  1320.) 
WATERBURY     BUTTON     CO.,     835     S. 
Main  St.,  Waterbury,  Conn.     (See  dis- 
play adv.  page  1318.) 
Waterbury  Mfg.  Co.,  286  Grand  St.,  Wa- 
terbury.. Conn. 
N.  A.  O. — Trade  name  for  electric  house 
pumps    manufactured    by    " 

p  A  Mfg.  Co.,  Inc.,  Il6 

N.  J. 

IER     SAW     WORKS,  #INC.-^Sprlng- 

..no  nacksaws.  President,  Frank 
Baldwin;  treasurer,  W.  E.  Cross;  general 
manager,  W.  F.  Pollock;  sales  manager, 
A.  C.  White-field.  Main  office,  Roland  St., 
Springfield,  Mass.  Branch  office  and  ware- 
house, 649  W.  Washington  Blvd.,  Chicago, 
ill.  sales  representatives,  Chas.  A.  Dowd 
Sales  Co.,  320  Market  St..  San  Francisco, 
Cal.:  Johnson  Sales  Co..  Union  Bank  Bldg., 
Pittsburgh,  Pa. 

NARCO. — Trade  name  for  safety  panel- 
boards  manufactured  by  the  Metropolitan 
Electric  Mfg.  Co.,  East  Ave.  A  14th  St., 
Long  Island  City,   N.  Y. 

NARCO  CO.,  TH  E.— Wapakoneta,  Ohio. 
Manufacturer  of  motor-driven  refrigerators 
and  refrigerating  machinery. 

4*6 


NARO.— Trade 


for    safety    panels 


... ity    pane 

manufactured  by  the  Metropolitan  Electro 
Mfg.  Co.,  East  Ave.  A  14th  St.,  Long  Is- 
land City,  N.   Y. 

NAROWETZ  HEATING  A  VENTILAT- 
ING CO — 1711  Park  Ave.,  Chicago,  111 
Manufacturer  of  air  washers.  President, 
UJuls  Naroweti,  Sr.;  secretary,  Louis 
Naroweti.  Jr.;   treasurer.  Hattle  Naroweti. 

NATCO — Trade  name  for  clay  under- 
ground conduit  manufactured  by  the  Na- 
tional  Fire  Proofing  Co.,   Pittsburgh,   Pa. 

NATHUSIUS      FURNACE.— An      electric 

furnace  of  the  combined  arc -resistance 
type.  In  addition  to  the  ordinary  elec- 
trodes in  the  furnace,  another  set  of  metal 
electrodes  la  built  Into  the  hearth  of  the 
furnace,  burled  entirely  In  the  hearth  ma- 
terial, which,  when  heated  up,  conducts 
sufficiently  to  contribute  materially  to  the 
heating  of  the  furnace. 

NATIONAL.— Drade  name  for  wet  bat- 
teries manufactured  by  the  Canadian  Na- 
tional Carbon  Co..  Ltd.,  HUlcrest  Park, 
Toronto.   Ont.,   Can. 

NATIONAI Trade  name   for  renewable 

cartridge  fuses  manufactured  by  the  Fed- 
eral   Electric    Co..    8700    S.    State    St.,    Chl- 


Electric  Co.,   125  i 

NATIONAL.— Trade  name  for  electric  air 
compressors  manufactured  by  the  Janette 
Mfg.   Co.,   556  W.  Monroe  St.,   Chicago,   IU. 

NATIONAL.— Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGlll 
Mfg.  Co.,  Valparaiso,  Ind. 

NATIONAL.—Trade  name  for  oil  burners 
for  power  plants  manufactured  by  the  Na- 
tional Airoll  Burner  Co.,  9th  A  Thompson 
tits..   Philadelphia,   Pa. 


Carbon  Co.,  Inc.,  Highland  "ft  Madison 
Aves.,  Cleveland,  Ohio. 

NATIONAL.—Trade  name  for  electrically 
operated  cash  registers  manufactured  by 
the  National  Cash  Register  Co.,  Main  A  K 
Sis.,    Dayton,    Ohio. 

NATIONAL-- Trade  name  for  switch- 
boards, rail  bonds,  trolley  wheels  and  brass 
castings  manufactured  by  the  National 
Electric  Co..  302  Kanawha  National  Bank 
Bldg.,  Charleston,  W.  Va. 

NATIONAL.— Trade  name  for  electric 
controlling  devices  manufactured  by  the 
National  Electric  Controller  Co.,  154  Whit- 
ing St.,  Chicago.  111. 

NATIONAI Trade    name     for     electric 

cooking  nnd  heating  devices  manufactured 
....  ...-  National  Electric  Heating  Co.,  Ltd., 


*  Quee 


NATIONAL.—Trade      name      for      power 

ranamlaslon    machinery    and    boiler    grates 

nufactured     by     the     National    Foundry 


,GooqIc 
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, „    J   manufactured 

by  the  National  Galvanising  &  Plating 
Equipment  Corp..  E2  Broadway,  New  York. 
N.  Y. 

NATIONAL.— Trade  name  for  weather- 
proof wire  manufactured  by  the  National 
India  Rubber  Co.,  Bristol,  R.  I. 

NATIONAL.— Trade  name  for  Incandes- 
cent lamps  manufactured  by  divisions  of 
the  National  Lamp  Works  of  General  Elec- 
tric Co.,  Cleveland.  Ohio. 

NATIONAL.— Trade  name  for  conduit, 
outlet,  switch  boxes,  covers,  locknuts  and 
other  conduit  At  tings  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg.. 
Pittsburgh.  Pa. 

NATIONAL.— Trade     name     for     electric 

Slanos  manufactured  by  the  National  Piano 
Ifg.  Co.,  Grand  Rapids,  Mich. 

NATIONAL.— Trade  name  for  feed -water 
heaters,  purifiers,  steam  and  oil  separators 
and  other  power  plant  specialties  manufac- 
tured by  the  National  Pipe  Bending  Co., 
River  A  LJoyd  sts.,  New  Haven,  Conn. 

NATIONAL— Trade  name  for  lubricating 
oils  and  greases  manufactured  hy  the  Na- 
tional Refining  Co.,  Cleveland,  Ohio. 

NATIONAL.— Trade  name  for  regulators 
manufactured  by  the  National  Regulator 
Co.,   208-12    S.    Jefferson   St..   Chicago,   III. 

NATIONAL— Trade  name  for  code  call- 
ing systems  manufactured  by  the  National 
Scale  Co.,   Chlcopee  Palls,  Mass. 

NATIONAL. — Trade  name  for  steam  spe- 
cialties manufactured  by  the  National 
Steam  Specialty  Co.,  1M4  S.  Clinton  6t, 
Chicago,  111. 

NATIONAL.— Trade     name     for     electro- 

(actured  by  the  National  Utilities  Corp., 
Dellevlew  PI..   Milwaukee.   Wis. 

national.— Trade  name  for  railroad 
trolley  guards  manufactured  by  the  Ohio 
Brass  Co.,    Mansfield,   Ohio. 

NATIONAL.— Trade   name   for  ozone   air 

Ozone  Co.  of  America,  416-418  4th  St.,  Mil- 
waukee, Wis. 

NATIONAL— Trade  name  for  electro, 
plating  equipment  manufactured  by 
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NATIONAL  ACME  CC  THE — Cleve- 
land,    Ohio.       Manufacturer    of    automatic 

neas  established  1901.  President  and  treas- 
urer, A.  W.  Henn;  vice-president  and  gen- 
eral manager.  H.  C.  Henn:  secretary,  N.  s. 
Rathburn;  sales  manager  (product),  A.  W. 
Hopkins;  sales  manager  (machinery),  E. 
C.  Woolgar.  Main  office.  E.  131st  St.  & 
Colt  lid..  Cleveland,  Ohio.  FichtIcs,  (nW-e- 
land,  Ohio:  Windsor,  Vt.;  Montreal,  P.  Q,. 
Can.  Branch  offices  and  warehouses,  77 
White  St.,  New  York,  N.  Y.;  23  S.  Jeffer- 
son St.,  Chicago,  111.  District  offices.  141 
Milk  St.,  Boston  9.  Mass.:  Majestic  Bldg., 
Detroit.  Mich.:  938  Elllcott  Square  Bldg., 
Buffalo,  N.  Y.  Sales  rep  re  sen  ta  lives,  Hugh- 
son  &  Merton.  Inc.,  9  Main  St..  San  Fran- 
cisco. Cal.;  V.  A.  Moore  A  Co.,  Healey 
Bldg.,  Atlanta,  Ga. 

NATIONAL  ACME  CO.,  THE— 278  De 
Courcelles,  St.  Henri,  Montreal,  Que.,  Can. 
Manufacturer  of  automatic  screw  machines 
and  their  products. 

NATIONAL  AinOlL  BURNER  CO— 9th 
A  Thompson  Sts..  Philadelphia.  Pa.  Manu- 
facturer of  oil  burners  for  power  plants. 

NATIONAL  ASBESTOS  MFG.  CO— 163- 
193  Henderson  St.,  Jerscv  city.  N.  J  Man- 
ufacturer of  ashestos  for  electrical  pur- 
poses. Business  established  1907.  Presi- 
dent. ,1.  A.  Stharwath;  vice-president.  E. 
T.  Connell;  secretary,  G.  C.  Hale;  treas- 
urer, H.  J.  Kennedy. 

NATIONAL  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 
—Organized  at  Buffalo,  N.  Y.,  1901.  An 
association  of  corporations,  firms  and  In- 
dividuals engaged  in  the  Installing  of  elec- 
trical materials,  the  repair  or  electrical 
apparatus  and  the  retail  sale  of  electrical 
appliances  and  supplies.  It  now  has  a 
membership  of  about  2200,  located  In  470 
different  cities  of  the  United  States  and 
Canada.  The  Association  Is  divided  Into 
four  divisions  known  as  the  Atlantic,  Cen- 
tral. Pacific  and  Canadian  Dt visions:  th< 
various  stnte  organizations  are  subsldlarleF 
of  these  divisions,  and  the  various  dlstrlci 


retailing;  to  bring  about  more  friendly  re- 
lations Llirougnout  the  trade;  to  elevate 
lite  standard  of  electrical  Installations  and 

operate  with  the  other  national  organiza- 
tions in  the  industry  In  order  that  the 
public  may  be  more  efficiently  and  more 
economically  served.  Special  effort  Is  given 
to  the  collection  and  dissemination  of  data 
In  reference  to  the  cost  of  Installations 
and  general  cost  of  doing  business.  As  a 
result  of  tills  work,  a.  standard  cost  ac- 
counting system  for  the  retail  electrical 
trade  has  been  developed  and  adopted  by 
the  Association  and  has  received  the  ap- 
proval of  all  branches  of  the  Industry.  A 
standard  system  of  cost  accounting  for 
electrical  Installation  work  is  being  devel- 
oped. Complete  data  are  being  compiled 
on  the  "overhead"  costs  of  doing  business. 
Officers  for  1921  are:  National  chairman, 
James  R.   Strong,  New. York.  N.   IV 


tive. 


.   Davis,   110   1 


i    St., 


York,  N.  Y. '  The  Executive   _ 

tee  consists  of  Jas.  R.  Strong,  New  York; 
B.  H,  Bendheiro,  Chicago;  T.  M.  Tempti- 
ton,  Detroit,  as  committeemen  at  large, 
and  six  members  each  from  the  Atlantic 
and  Central  Divisions,  and  two  members 
each  from  the  Pacillc  and  Canadian  Divi- 
sions. A  national  convention  is  held  an- 
nually either  in  the  summer  or  early  fall, 
tlie  sessions  of  which  are  open  to  the 
public. 


palltles.  The  Association  has  several  sec- 
tions, chiefly  In  the  eastern  part  of  the 
United  States,  and  has  usually  held  an  an- 
nual convention  In  the  East.  Since  1917  it 
has  not  been  as  active  as  formerly.  The 
secretary  Is  Prof.  Wm.  Lincoln  Smith, 
Northeastern   College,    Boston,    Mass. 

NATIONAL    BOLT    A    NUT    CO.- Pitts- 
burgh,    Pa.       Manufacturer    of     bolts    and 


N.    Y.,   and  Chli 

NATIONAL    BRAKE    A    ELECTRIC    CO. 

— Bcllevue  PI..   Milwaukee,   Wis.     Manufac 


cott  Sq.,  Buffalo,  N.  Y.  Manufacturer  of 
brakes  for  electric  railway  cars.  I'resl- 
dent  and  general  manager,  Frank  D.  Mil- 
ler; vlre- incident,  J.  L.  Peacock;  secre- 
tary, William  D.  Brewster;  treasurer,  H. 
V.  Mills.  Sales  representatives,  Eccles  A 
Smith,   Los   Angeles.   Cal. 

NATIONAL      BRONZE     A     ALUI 

QUI 

NATIONAL      BRONZE      at      CHEMICAL 

WORKS.— 220  W.  42nd  St.,  New  York.  N. 
Y.  Manufacturers  of  bronze  powders,  etc. 
Factory.  Closter,  N.  J. 

NATIONAL       BUNDLE       TVER       CO.— 
Blissfleld,    Mich.      Manufacturer    of    rootor- 


and  steel  castings.  President.  J  W. 
■on;  vlo^-presldent,  R.  J.  Harrison,  muo- 
tary  and  treasurer,  Q.  W.  Harrison.  Main 
office.  Attica.  Ind.  Branch  office,  332  S, 
Michigan   Ave.,    Chicago.   111. 

NATIONAL     CARBON     CO.,     INC.— 1707 
Madison    Ave.,    Cleveland,    Ohio.      Manufac- 

flashllghts,  commutator  brushes'  and  other 
carbon  products.  Business  established  1882 
as  the  Boulton  Carbon  Co,  President,  E. 
F  I'llie.  vice-presidents,  B.  O'Shea.  P.  A. 
Rose,  W.  J.  Knapp.  F.  A.  Wilson- Law  ren- 
son.  H.  E.  HackenDerg:  secretary,  H.  E 
Hackenberg;  treasurer.  W.  M.  Beard;  gen- 
eral manager,  W.  J.  Knapp;  sales  man- 
ager, N.  C.  Cotablsh.  -  Factories,  Cleve- 
land, Fremont.  Fostorla.  Ohio:  East  St. 
I«uis.  111.;  San  Francisco,  Cal.:  Clarks- 
burg. W.  Va_;  Niagara  Falls.  N.  Y.;  Long 
Island  City,  N.   Y.;  Jersey  City,  N.  3. 
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iaters.  BusIup.uh  eslanllnlied  1BS4.  Presi- 
dent and  general  manager,  John  H.  Pat- 
terson; vice-president  and  general  man- 
ager, J.  H.  Barrlnger;  secretary,  F.  B. 
Patterson;  treusurer,  H.  G.  Carnell;  sales 
manager,  C.  E.  Steffey.  Factories,  Dayton, 
Ohio;   Toronto,  Ont.,   Can. 

NATIONAL  CHAIN  CO.— 8th  St.  &  3rd 
Ave.,  College  Point,  N.  Y.  Manufacturer 
of  chandelier  chains  and  electric  welders." 
Business  established  1909.  President,  C. 
H.  Low;  vice-president  and  general  man- 
ager, Paul  H.  Low;  secretary,  treasurer 
and  sales  manager,  C.   W.  Smith. 

NATIONAL  CO.— Cambridge  19,  Boston. 
Mass.  Manufacturer  of  mill  wiring  de- 
vices, power  plant  hardware  and  blueprint 
racks.  Business  established  1914.  Presi- 
dent and  general  manager.  R.  L.  Douglass; 
treasurer,    W.   B.    Hopkins. 

NATIONAL  CONDUIT  A  CABLE  CO., 
INC.- Hastlngs-on- Hudson,  N.  Y.  Manu- 
facturer of  wire  and  cables.  President,  H. 
J.  Pritchard;   vice-president.  W.   S.  Eckert; 

Branch  offices.  41  Park  Row,  New  York, 
N.  Y.;  209  S.  LaSalle  St.,  Chicago,  III,;  100 
Devonshire  St..  Boston.  Mass.;  639  Mis- 
sion St.,  Ban  Francisco,  Cal.;  417  E.  3rd 
St..  Los  Angeles,  Cal. 

NATIONAL    CONDUIT    CO.,    LTD— Duf- 
ferln    A    Queen    Sts,,    Toronto,    Ont.,    Can. 
-     ■    ■  •  ■  -)r|or   conduit, 

nager,      Ross 
er,   A.  E.   Al- 


Manufacture 


Preside-ii 
Clark 


ized   February,    —    ...„  — 

manufacturers  of  lighting  fixture 
parts,  table  lamps,  portables,  rene 
lighting  specialties,  formed  to  pre 
good  of  the  Industry  as  a  whole  aim  iu  co- 
operate with  each  other  for  the  solving  of 
their  own  collective  problems.  The  Council 
Is  vitally  stimulating  cohesion  among  the 
Integral  elements  of  the  Industry.  It  Is 
effectively  discouraging  the  policy  of  piracy 
of  competing  members*  designs  which  has 
hitherto  been  rampant  among  the  trade. 
It  Is  laying  the  foundations  for  standard- 
ization of  fixture  parts  and  fittings,  and 
ultimately  of  fixtures  themselves.  It  Is 
stimulating  Inte 


)  the 


■   of   c 


iging  In  profit  and 
which  should  be  eliminated  or  revised.  It 
is  allocating  the  relation  of  the  lighting 
fixture  Industry  to  allied  electrical  activi- 
ties, and  furnishing  a  means  of  articulation 
to  assure  it  Its  rightful  place  among  them. 
It  assists  members  to  obtain  satisfactory 
treatment  from  their  own  sources  of  sup- 
ply. It  is  endeavoring  to  create  a  demand 
among  the  public  and  the  deali — ■  '"-  - 
higher    artistic    sta 


ndard    for   lighting   fix- 
ns  are  held  In  t 


Officers    for 


....      „„     President.    F.     R. 

„.   Chicago.   IIL;    vice-president,   Wm. 

Horn;  secretary,  Chas.  H.  Hofrlchter.  Gor- 
don Square  Bldg.,  Detroit  Ave.  &  West 
SBth  St..  Cleveland.  Ohio;  treasurer,  B.  F. 
Klein.  Cleveland.  Ohio. 

NATIONAL  DIFFUSED  LIGHT  CO— 186 
W.  Lake  St.,  Chicago,  111.  Manufacturer 
of  lighting  fixtures.  Proprietor.  E.  H, 
Strauss. 

NATIONAL  DISTRICT  HEATING  AS- 
SOCIATION.—Organized  1909.  An  associa- 
tion of  electrical  central-station  companies 
and  men  who  are  engaged  In  district  heat- 
ing from  central  generating  plants.  Its 
membership  aggregates  393  and  Is  divided 
Into  the  following  classes:  151  Class  A 
members— operating  companies  and  those 
engaged  actively  in  operating  district  heat- 
ing plant*;  76  Class  B  members— employees 
-     -  Class  A  members:  13  Class  C 


engint 


and  supplies.  The  Association  has 
much  to  standardize  and  otherwise 
strict  heating  practice,  A  rule  for 
ting  required  radiation  was  devel- 
iv  the  Association  several  years  ago 
i   almost   universally  adopted. 


Annual    conventions    ...  _    

ous  cities  of  the  United  States.     The 
soclatlon  publls' 


und 


._.i.  The  Bulletin  of  the  National  Dls- 
and  has  accomplished  much  In  pre- 
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Officers  for  1BJ0-1921  ate:  President,  J. 
]..  Hecht.  Public  Service  Co.  of  Northern 
Illinois.  cUc:iko,  III.;  vice-presidents.  J. 
H.  Walker,  Detroit.  Mich.;  E.  L.  Wilder, 
Rochester.  N.  Y.;  W.  G.  Carllon.  New  York, 
N.  Y.;  secreturv- treasurer,  n.  I,,  Gaskill, 
Greenville.  O.  The  work  of  the  association 
1b  divided  among  the  standing  committees: 
Public  Policy.  Station  Operation,  Rates,- 
Educational,  Heating  Research,  Account- 
ing, Underground  CimatriicHnn.  Rules  ana 
Regulations,  Meters  and  Accessories,  Aux- 
iliary Gas  and  Heating.  Membership. 

NATIONAL  ELECTRIC— Trade  name 
.  for  electric  ironing  machines  manufacture.! 
by  the  National  Laundry  Machinery  Co., 
700  W.  2ind  St.,  Chicago,  III. 

NATIONAL  ELECTRIC  CO.— 302  Ka- 
nawha National  Bank  Bids..  Charleston,  W. 
Va.  Manufacturer  of  castings,  rail  bonds 
and  tiolley  wheels.  Business  established 
1919.  President  and  general  manager,  O. 
W.  Kal.uienen,  vice-president  and  sales 
manager,  William  Schaffer;  secretary  and 
treasurer,  Harry  Eastwood.  Sales  repre- 
sentative. Howard  B.  Payne,  House  Bldg., 
Pittsburgh,  Pa. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.— 164  Whiting  St..  Chicago.  111.  Manu- 
facturer of  electric  cunt  rolling  devices. 
Business  established  1307.  Vice-president, 
Thomas  Rhodus,  Jr.;  secretary,  William 
Rhodus. 

NATIONAL  ELECTRIC  FIXTURE  CO^- 
17  H.  Clinton  St..  Chicago,  111.  Manufac- 
turer at  lighting  fixtures.  President.  W. 
'"     '  '   e-president,  William  F.  Hlg- 


Bernard   I 


NATIONAL  ELECTRIC  HEATING  CO., 
LTD.,  THE.— 544  Queen  St.,  Toronto,  Ont.. 
Can.  Manufacturer  of  electric  cooking  and 
heating  devices.  President,  Leo  Frankel; 
vice-president,  B.  Enuskevsky;  secretary, 
treasurer  and  general  manager,  A.  Prltz- 
ker,   sales   manager,    C.    M.  Frankel. 

NATIONAL  ELECTRIC  LIGHT  ASSO- 
CIATION.— A  national  organization,  found- 
ed In  1S85,  for  the  advancement  of  the  art 
and  science  of  production,  distribution 
use  of  electrical  energy  for  light,  heat 
power  for  public  service.  In  the  furt.._ 
ance  of  this  object  its  activities  are  largely 
educational.  The  first  convention  was  helc" 
in  Chicago  when  about  100  men  gathered  to- 
gether at  the  Grand  Pacific  Hotel.  Those  in 
attendance  at  this  convention  were  mostly 
manufacturers,  particularly  of  electrical 
equipment  such  as  arc  lamps  and  arc-lamp 


ix'iuti.-ir 


v  its  n 


bershlp  among  the  central 
panics  Increased  until  these 
predominant  factor  In  the  wi 
sociatlon.  The  conventions  wi 
annually  until  1892  and  annually  there- 
Trie  first  few  years  of  the  central -station 

velopment  and  utilization  of  invention! 
to  the  overcoming  of  many  operating  diffi- 
culties which  presented  themselves.  Grad- 
ually   many   of   these  difficulties    were   sur- 

tlons  began  to  devote  more  attention  to 
the  commercial  side  of  their  business.  At 
a  result,  about  1908  it  was  decided  to  or- 
ganize sections  of  the  Association  whirl, 
would  devote  themselves  to  some  of  the 
other  activities  as  well  as  the  n-clinlcM 
branch  of  the  Industry.  These  . 
first  organized  U'ere  Technical  and  Hvilro- 
electrlc,  Commercial.  Accounting.  Geo- 
graphic and  local  or  company  sections  were 
also   organized,    especially   the  latter. 

The  membership  of  the  Association  now 
consists  of  the  following  nine  classes:  Cen- 
tral-Station Company  Members  (Class  A); 
Central-Station  Individual  Members  (Class 
B);  Invited  Members  (Class  C>;  Manufac- 
turer Company  Members  (Class  D) ;  Manu- 
facturer Individual  Members  IClass  El;  As- 
sociate Company  Members  (Class  F)  ,  As- 
soc hit  e  Individual  Members  (Class  Oi  ;  For- 
eign Members  and  Honorary  Members.  The 
membership  as  of  Nov.  17,  1920,  totaled 
10.525,  as  follows:  Class  A,  1.121;  Class  P. 
7,461:  Class  C.  S3:  Class  n,  3G0;  Claes  E, 
1.431;  Clans  F.  10;  Class  Q,  1;  and  For- 
eign, 56. 

The  National  Executive  Cumuli  tee, 
which  is  the  jjov^rnliig  Iii.dv  of  the  Associa- 
tion, consists  of  the  president,  the  retiring 
president,  the  four  vice-presidents,  thi 
treasurer,  the  presiding  officer  or  other  ac 
credited  i-enr e.-er. utive*  .,!  cadi  of  the  Ceo 
graphic  Divisions,  the  chairman  of  each  of 
the  National  Sections,  and  nine  members 
at  large,  six  of  whom  _.  _  .  . 
Class  A  and  B  members  and  three  from 
Class  D  and  E  members. 

Officers    for    1921-22    elected    at    Ihe 
convention  In  Chicago  on  June  3,  1921, 


President,  Milan  R.  Hump,  chief  engineer, 
livmv  L.  Doner ty  &  Co..  New  York,  N. 
Y.:  first  vic-uresiidiT.t.  1'Vunk  W.  Smith: 
second  vice-president.  Walter  H.  Johnson; 
third  vice-president,  Franklin  T.  Griffith: 
fourth  vice-president,  James  E.  Davidson: 
treasurer.  Harry  C.  Alull;  executive  man- 
M.   H.   Aylesworth. 


activities    of    t 


r  Uk 


slbiliUes  which  accompany  t 

iluence  and  importance  ot  the  electrical  it 
due  try.  resulted  in  the  reorganization  i 
the  national  headu.uarters  staff.  The  o: 
ganlzation  at  headquarters,  located  la  ti 
iMu,- meeting     Societies    Building,    29    Wei 


,   N. 


s  of  com  mis 

slun  and   court   decisions 

portance   to 

public    utility   companies. 

o-operates   with  the  ac- 

ng   commJU 

es    and    is    prepared    to 

Kive' 

advice  to  me 

mbers  in   the  matters  oi 

duotl 

Department 

ot  Publicity  Is  in  charge 

of  tn 

of  the  monthly  "N.  E.  L. 

A.  Bulletin,"  and 

distributes   to   the   mem- 

bershlp  letters  of 

ntormalion  regarulng  ac- 

ssoclatlon    and    d  eve  lop- 

affecting     the    Industry. 

This 

n  co-operation  with  the 

Adve 

Using  and  Publicity  Service  Bureau. 

Co  mi 

nerclal  Sectic 

n,  makcB  available,  on  a 

■oflt    basis, 

various     publications     for 

to  distribute  locally. 

Th 

of   Engineering  gathers 

statistics  and  deal 

with  practical  engineer- 

I  through  the  Department  of  Education. 
In  addition  to  some  Of  the  enumerated 
oregoing  departments,  the 
conducting   many   other   ac- 

i    the  National   Committee   on   Gas  and 
Itric  Service  at  Washington,  D.  C,  with 


elation 3   with   public 


bodies  In  all  n 


,    of    t 


companies:  development  of  standards,  also 
their  adoption  tn  co-operation  with  the 
American  Engineering  Standards  Commit- 
tee; co-operation  with  the  United  Statefl 
Department  of  the  Interior  In  a  super- 
power survey  of  electrical  resources  along 
the  eastern  seaboard  for  the  purpose  of 
ascertaining  any  and  all  Interconnection 
possibilities;  co-operation  with  the  United 
States  Government  In  the  matter  of  water- 
power      developments;      a      practical      and 

related  to  the  electrlral  Industry:  a  service 
calculated  to  help  solve  engineering  prob- 
lems as  rendered  by  the  recently  created 
Technical  Advisory  Board;  co-operation 
With  each  and  every  representative  element 
of  the  electrical  industry  to  the  end  that 
the  Industry  may  go  forward  in  unison: 
and   service   to   member  companies   in    pro- 


mploye 


rdlal  and  profitable  relations  with 

:hnlcal  and  attendant  scientific 
itlonal  work  of  the  Association 
n  to  the  work  of  the  headquar 
,   Is  carried  on  through  approprl 


Fubllt 

delations  Section  wll.li  7  committees;  Tech- 
nical Section  with  10  committee*,  4  geo- 
graphic dia -  ...        - 

■  ill, commit 

t'kuuil  Committed.  There' Is  a' total~of  173 
committees  of  nil  classes  exclusive  of  Geo- 
graphic Division  committees  and  several 
Joint  committees  with  other  associations. 

May  or  June_uf  each   |  ear  occupying  about 


island  r 


The    t 


i  at  the  c 


dlscur 


The  revised  constitution  of  the  Associa- 
tion provides  for  the  division  of  the  United 

States  and  Canada  into  13  Geographic  Di- 
visions, each  division  mode  up  of  two  or 
more  adjacent  states,  as  follows:  Eastern 
— New  Jersey.  New  York,  Pennsylvania; 
East  Central— Kentucky,  Ohio,  West  Vir- 
ginia: Great  .Lakes — Illinois,  Indiana,  Mich- 
igan, Wisconsin;  Middle  Atlantic— Dela- 
ware, District  ot  Columbia,  Maryland,  Vir- 
ginia.; Middle  West— Iowa,  Kansas,  Mis- 
souri.   Nebraska;    New    England— Conn ecti- 


— Mini 


,    Idar 


Oregon,  Utah,  Washington;  Pacific  Coast- 
Arizona,  California.  Hawaii.  Nevada.  Phil- 
ippine Islands;  Rocky  Mountain — Colorado, 
New  Mexico.  Wyoming;  Southeastern— Ala- 
bama, Florida,  Georgia,  North  Carolina, 
South  Carolina,  Tennessee,  Porto  Rico: 
Southwest — Arkansas,  Louisiana,  Missis- 
sippi. Oklahoma.  Texas:  and  the  Canadian 
Electrical  Association — Canada. 

Provisions  are  made  for  Company  Sec- 
tions and  similar  local  clubs  in  the  com- 
munities as  integral  parts  of  respective 
State  Associations.  State  Associations  ad- 
minister Intimately  and  Intensively  to  State 
problems.  Geographic  Divisions  are  in- 
tegral units  of  the  National  Association, 
each  division  having  Its  own  complete  or- 
ganization designed  to  administer  to  the 
requirements  of  Association  members  re- 
siding or  engaged  in  business  within  the 
boundaries  of  a  Division,  which  members 
of  all  classes  become  automatically  mem- 
bers  of  such  Geographic  Divisions. 

Where  a  Geographic  Division  consists  of 
a  group  of  states,  none  of  which  have  in- 
cluded   therein    State    Sections   or  Assocla- 

of  state  public  utility  associations,  the_offi- 


of  the  Executive  Com- 
mittee   of    such     Geographic    Division    are 

■     ■    -      ■  by    the 


elected   at   an   annual    

members  of  the  National  Electric  Light 
Association  residing  or  engaged  In  business 
within    the   boundaries  of   such   Geographic 


and    which 


where  a  Geographic  Division 
f  a  number  or  states,  all  of 
..ieir  own  state  organizations 
organizations    may    hold    sep- 


i  may  make  unnecessary  the  holding 
n  annual  Geographic  Division  conyen- 
an  annual  Geographic  Division  con- 
ice  Is  held  to  the  end  -that  the  actlvf- 
of   the   respective   states  may   be   co- 


Where  a  Geographic  Division  includes  a 

number  of  states,  some  of  which  have  their 
own  state  organizations,  while  other  re- 
lated states  are  not  so  organized,  each  of 
the  organized  states  may  be  represented 
at  a  Geographic  Division  conference  by 
representatives.  Each  of  the  States  not 
organized  would  be  represented  at  a  con- 
ference by  an  equal  number  of  representa- 
tives selected  by  a  committee  In  each  state, 
which  committee  should  be  elected  by  the 
L.  A.  members  located  Jn  such  s 


The 

eclltr    ■ 
the    G 


sentlal  f 


-  the 


sslble 


i,.  .    . 


the  highest  standards  of  service. 
mm  me  lowest  rates  to  the  public.  It  has 
lent  Its  support  to  the  great  movement  for 
the  conservation  of  energy  and  of  natural 
resources.  It  has  favored  and  promoted 
reasonable  state  regulation  by  commission 
rather     than     wasteful     competition     as     a 


vice. 


It 


Mists 


of  the  comm 
emulated  monopo  . 
ntlal  condition  for  best  service. 


finally  been 

Is  the '. 

The  following  Is  a  list  of  the  presidents 
of  the  National  Electric  Light  Association 
from  Its  organisation  in  1886  to  dote:  1SB6- 
88,  James  F.  Morrison;  18S8-8B.  Samuel  A. 
Duncan;  1889-90.  Edwin  R.  Weeks.  1890-91. 
Marsden  J,  Perry;  1891-92,  Charles  P_  Hunt- 
ley;   1892-93,    James  I.    Ayer:   1833-94.    Bdw. 


.       ;    1900-01.    James   Blake    Gaboon: 

1901-02,  Henry  L.  Doherty;  1902-03.  Louie 
A.  Ferguson;  1903-04,  Charles  L.  Edgar; 
1904-06.  Ernest  H,  Davis;  1905-06.  William 
H.  Blood.  Jr.;  1908-07.  Arthur  Williams; 
1907-08.  Dudley  Forrand:  1908-09.  William 
C.  L.  Eglln:  1909-10.  Frank  W.  FrueaulT; 
1910-11,  W.  W.  Freeman;  1911-12,  John  F. 
Cllchrlst;  1912-13.  Frank  M.  Talt;  1913-14, 
Joseph  B.  Mr-Call:  1914-18.  Hollon  H.  Scott; 
1916-16,    E,    W.    Lloyd:    1916-1T,    Hubert   A. 
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Wagner;  1917-18.  John  W.  Lteb;  1918-19. 
Walter  F.  Wells;  1919-20,  R.  H.  Ballard; 
1920-21,  Martin  J.  Insult:  1921-22,  Milan 
R.    Bump. 

NATIONAL  ELECTRIC  PIANO  CO— St. 
Johnsville,  N.  T.  Manufacturer  of  electric- 
ally operated  pianos, 

NATIONAL  ELECTRIC  PORCELAIN 
CO.,  THE.— Carey,  Ohio.  Manufacturer  of 
electrical  porcelain.  Business  established 
1911.  President  and  general  manager,  W. 
S.  Blah;  vice-president.  W.  11.  Ki  ' 
retary.     J.     D.     Ewlne;     treasure] 

Graves.      Sales   representatives.   < _ 

trlbutlng  Co.,  2S2  Lomax  PI..  Chicago.  1U.; 
Robertson  Supply  Co..  Birmingham,  Ala.; 
A.  J.  Breasan  Co.,  120  Liberty  St..  Nan 
York.  N.  Y,;  J.  T.  Pearson  Co..  1220  Dime 
Savings  Bank   Bldg.,    Detroit,    Mich. 

NATIONAL  ELECTRIC  SPECIALTY 
CO.,  THE. — Toledo.  Ohio.  Manufacturer  of 
lightning  arresters.  President.  8.  O.  Rich- 
ardson, Jr.;  vice-president,  Chris  F.  Wall; 
secretary  and  treasurer.  D.  L.  D,  Chapman. 

NATIONAL  ELECTRIC  WATER 
HEATER  CORP— 42nd  St.  ft  Broadway, 
New  York,  N.  Y.  Manufacturer  of  elec- 
tric water  heaters.  President,  treasurer 
and  general  manager.  J.  C.  Feldman:  sec- 
retary, Horace  Broham.  Factory,  NewarkS 
N.  J. 

NATIONAL  ELECTRICAL  CODE, -The 
National  Electrical  Code  is  a  set  of  rules 
relating  to  electrical  Installations  which  is 
Intended  to  prevent  fire  hazards.  It  Is  pre- 
pared by  the  Electrical  Committee  of  the 
National  Fire  Protection  Association  and 
Issued  by  the  National  Board  of  Fire  Un- 
derwriters. T«  William  St.,  New  York  City. 
It  Is  enforced  not  only  by  Inspection  de- 
partments of  the  Are  underwriters,  but 
also  by  many  municipal  Inspection  depart- 
ments which  have  adopted  It.  Other  mu- 
nicipalities enforce  rules  which  are  sub- 
stantially those  or  the  National  Electrical 
Code  supplemented  by  additional  regula- 
tions to  more  fully  cover  certain  local  con- 
ditions. 

The  Code  consists  of  sli  parts:  Class  A 
deals  with  equipment  found  In  generating 
stations  and  substations:  Class  B  with  out- 
door lines;  Class  C  with  Inside  work; 
Class  D  with  materials,  fittings  and  de- 
tails of  construction;  Class  E  with  signal- 
ing systems  and  miscellaneous  items;  Class 
F  with  marine  work.  The  rules  of  Class  C 
are  the  most  complete  and  valuable  part 
of  the  Code  and  set  an  accepted  standard 
for  this  class  of  work.  They  are  kept  up- 
to-date  by  frequent  and  thorough  revision. 
They  are  very  Important  because  they  deal 
with  the  Installations  found  In  factories, 
stores,  residences,  offices  and  public  build- 
ings, where  equipment  Is  used  by  persons 
not  ennnclnllv  skilled  In  electrical  opera - 
""    theaters,  garages,  motion- 


picture  booths  and  other  condition!.  __  .. 
pedal  hazard.  They  have  been  an  Impor- 
tant and  beneficial  Influence  In  directing 
electrical  development  along  safe  and  con- 
servative channels.  The  rules  of  Class  D 
were  extensively  revised  and  curtailed  In 
1918.  and  manv  construction  specifications 
omitted.  This  field  Is  covered  by  the  stand- 


form  a  guide  to  the  classification  and  Iden- 
tification of  tvpes,  sixes,  etc.,  and  give  such 
general   requirements  "~   " 

_j    Class  "C      The    . 

Class  A  are  more  particularly  applicable 
to  small  power  plants,  such  as  found  In 
factories,  rather  than  to  large  central  sta- 

The  National  Electrical  Code  was  first 
Issued  In  1817  as  the  result  of  a  national 
conference  of  engineering  and  underwrit- 
ers' organisations,  and  was  revised  every 
two  years  by  the  Electrical  Committee  of 
the  National  Underwriters'  Electric  Asso- 
ciation. In  1911  this  work  was  taken  over 
bv  the  National  Firs  Protection  Associa- 
tion, whose  Electrical  Committee  Is  made 
up  of  members  of  the  Inspection  depart- 
ments of  various  underwriters'  associa- 
tions, several  municipal  It  lea.  Underwriters' 
Laboratories,  and  representatives  or  the 
following  organisations:  American  Rlec- 
trlc Railway  Association.  American  Insti- 
tute of  Electrical  Engineers.  Associated 
Factory  Mutual  Fire  Insurance  Compnnles. 
Associated  Manufacturers  nf  Electrical 
Supplies.  Electric  Power  Cluh.  Natlnnal 
Association  of  Elect rlrnl  Inspectors.  Na- 
tional Association  nf  Electrical  Contrac- 
tors and  Dealers.  Natlonsl  Board  "f  Fire 
Underwriters.  National  F.lectrir  T.le-ht  As- 
sociation. Electrical  Supolv  Jobbers'  Asso- 
ciation. TJ.   S.   Bnrean  of  Standards. 

The  current  edition  of  the  Code  was  Is- 
sued In  1920.     Sponsorship  for  this  Code  by 


jvlsions  will  be  carried  .    . 

the  latter.  The  N.  F.  P.  A.  and  the  Bureau 
of  Standards  have  accepted  Joint  sponsor- 
ship for  a  Combined  Electrical  Fire  and 
Safety  Code. 

Copies  of  the  National  Electrical  Code 
can  usually  be  obtained  locally  from  the 
underwriters'  Inspection  department  and 
also  from  the  National  Board  of  Fire  Un- 
derwriters. The  Code  should  be  used  In 
conjunction  with  the  "List  or  Inspected 
Electrical  Appliances"  Issued  by  under- 
writers' Laboratories. 

NATIONAL  ELECTRICAL  CREDIT  AS- 
SOCIATION.—Incorporated,  not  for  pecu- 
niary profit,  under  the  laws  of  Illinois  In 
1HU8.  its  objects  are  to  promote  a  more 
cordial  reeling  among  its  members,  to  pro- 

formiiy  and  certainty  in  the  customs  and 
usages  of  electrical  trade  and  commerce, 
to  settle  differences  among  its  members,  to 
collect  trade  information  and  distribute  It 
among  Its  members,  and  to  save  them  from 
making   unsatisfactory  credits. 

The  membership  consists  of  the  following 
all  local  associations:  New  England  Elec- 
trical Credit  Association,  161  Devonshire 
St.,  Boston,  Mass.;  New  York  Electrical 
Credit  Association,  62  Broadway.  New  York 
City;  Electrical  Credit  Association  of  the 
Middle  and  Southern  Atlantic  States.  Lam' 
Title    Bldg.,    Philadelphia,    Pa.      *" 


Credit       Asso 


Cisco,   Cnl. 

Service  by  the  Assoc latlon  consists  of  the 
publication  or  the  "National  Monthly  Bul- 
letin" containing  the  names  of  about  10.000 
customers  of  doubtful  credit  standing;  also 
"The  Viewpoint,"  a  monthly  publication 
filled  with  credit  and  collection  data.  The 
members  of  the  six  local  associations,  com- 
prising the  N,  E.  C.  A.,  report  their  alow 
and   no- pay  customers   to  the  local  organ - 

tional,  thus  Interchanging  ledger  facts  and 
credit  experiences  for  the  co-operative 
credit  protection  of  nearly  800  leading  elec- 
trical manufacturers  and  Jobbers  employ- 
ing   the    system    throughout    the    United 


in  addition  to  Messrs.  Ollvi. 

are  Clarence  Kaeljer,  of  the  Electric  Stor- 
age Battery  Co..  Philadelphia;  B.  P, 
George,  Beardslee  Chandelier  Mfg.  Co.,  Chi- 
cago; S.  B.  Anderson,  Pacific  States  Elec- 
tric Co.,  San  Francisco. 

NATIONAL  ELECTRICAL  SAFETY 
CODE.— The  National  Electrical  Sarety 
Code  has  been  developed  by  the  United 
States  Bureau  of  Standards,  the  third  edi- 
tion being  published  in  1921  as  Bureau 
Handbook  No.  3.  This  Code  Is  Intended 
primarily  to  obviate  electrical  accidents. 
It  consists  of  four  parts.  Part  1  contains 
rules  for  generating  stations  and  substa- 
tions. Part  2  for  supply  and  signal  lines. 
Part  S  for  utilization  equipment,  and  Part 
4  for  the  operation  of  equipment  and  lines 
A  supplementary  section  gives  rules  for 
the  protective  grounding  or  circuits  and 
equipment.  A  discussion  or  the  rules  of 
this  Code  Is  published  separately  by  the 
Bureau  as  Handbook  No.  4.  The  Bureau 
has  also  published  Circular  No.  T2  entitled 
"Scope  and  Application  of  the  National 
Electrical  Safety  Code." 

This  Code   has   been 

co-operation  and  assist 

commissions,  electrical  Inspectors,  engi- 
neers of  operating  and  manufacturing  com- 
panies, insurance  representative*  and  com- 
mittees of  engineering  societies  and  of  the 
electrical  workers.  The  rules  have  been 
made  to  recognize  differences  In  climate. 
In   density  of  population,   and  In  charac 


.  _  first  complete  edition  _ 
this  Code  was  issued  in  1918  for  trial  nnd 
constructive   criticism.     As  revised  In  1920. 


overhead  lines  where  the  conflicting  Inter- 
ests could  not  reach  agreement. 

The  Code  has  been  adopted  In  whole  or 
In  part  bv  a  number  nf  states  such  as 
Montana.    Pennsylvania.    Oregon   nnd    Wls- 


'eloped  with  t 

s  or  n 


l See  State  electrical  rules;  also  see  Bureau 
□f  Standards.) 

Copies  or  this  Code  can  be  obtained  from 
the  Superintendent  of  Documents.  Govern- 
ment  Printing   Office,    Washington.   D.   C, 


C.     Manufacturer 

and  lighting  outfits  and  heating  devices. 

NATIONAL  ELECTRO  PRODUCTS, 
LTD.— Toronto,  Ont..  Can.  Manufacturer 
of  hydrogen  and  oxygen  generators.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  William  J.  ClufT;  vice-presi- 
dent, Archibald  J.  MacDougall;  secretary, 
Al-thut  W.  Holmsted;  treasurer,  William 
Skelly;  sales  manager,  J.  H.  Carson.  Main 
office,  87  Church  St..  Toronto.  Ont.,  Can. 
Factories,  Toronto.  Ont.,  Can..  Montreal. 
Que.,  Can.  Branch  office,  149  Moreau  St.. 
Montreal,  Que.,  Can. 

NATIONAL  ENAMELING  A  MFG.  CO. 
— Renshaw  Blvd.,  Pittsburgh,  Pa.  Manu- 
facturer of  rigid  metallic  Interior  conduit. 
Business  established  1915.  President,  treas- 
urer and  sales  manager.  U.  B,  Armstrong; 
vice-president  and  general  manager,  B.  B. 
White;  secretary,  B.  F.  Baehman.  Sales 
representatives,  Baker-  Jos  I  yn  Co..  San 
Francisco,  Cal.:  B.  F.  Clarke  ft  Co.,  Phila- 
delphia, Pa.;  S.  Robert  Schwartz  ft.  Bro„ 
306  W.  93rd  St..  New  York,  N.  Y.;  Ludlow 
Jordan,  Atlanta.   Ga. 

NATIONAL  FIBRE  A  INSULATION  CO. 
— Yorklyn,  Del.  Manufacturer  of  fibre 
sheets,  rods,  tubes,  washers  and  special- 
ties.    Business  established  1902.     President 


....  . ..  ._.  Marshall;  sales  man- 
ager. S.  E.  Francis.  Main  office  and  fac- 
tory, Yorklyn.  Del.  Branch  office  and 
warehouse,  218  W,  Austin  Ave..  Chicago, 
III.  District  offices,  Boston,  Mass.:  Roches- 
ter. N.  Y.;  Philadelphia.  Pa.:  Baltimore. 
Mil  :  Pittsburgh.  Pa.;  Cleveland,  Ohlc:  Si. 
Louis.  Mo.;  Birmingham.  Ate.;  San  Fran- 
cisco, Cal.;  60  Church  St.,  New  York,  N.  Y. 

NATIONAL  FIRE  PROOFING  CO.— 
Pittsburgh.  Pa.  Manufacturer  of  clay  un- 
derground conduit  and  other  clav  products. 
President.  H.  M.  Keasbey;  vice-president. 
V.  L.  Yebsen:  secretary.  C.  O.  Jones;  treas- 
urer, J.  B.  Robins.  Main  office.  Pittsburgh. 
Pa.  Branch  offices.  Boston.  Mass.;  Broad- 
way &  23rd  St..  New  York.  N.  Y.:  Phila- 
delphia, Pa.;  2600  Shields  Ave,,  Chicago, 
III. 

NATIONAL   FIRE   PROTECTION   ASSO- 


... _nd  others  Interested  In  the  reduc- 
tion of  fire  hazards  and  the  development  of 
nre-fighting  equipment.  It  Is  of  direct  In- 
.....    .....      .__,  ln|- 

ml....,       . 

the  Rational  EleiMriraf  Code.  Sea  Elec- 
trloal  Committee.  N.  F.  P.  A. 

NATIONAL  FLUE  CLEANER  CO..  INC. 
— GroveviUe.  N.  J.  Manufacturer  of  soot 
blowers.  President.  John  L.  Kuser;  vtce- 
nresldent.  Edwin  J.  Morris:  secretarv.  J. 
""  William  McK, 


Mor 


President.    D.    S.    Walton; 

f,    1,.   Cornell.   J.   S.   Nugent-   secretary,   u. 

W.  Mahee;  treasurer.  D.  S.  Walton,  Jr. 

NATIONAL  FOUNDRY  MFO.  ft  SUP. 
PLY  CO.— Hepburn  ft  Canal  Sts..  Wlt- 
'lam  sport.  Pa.  Manufacturer  of  power 
transmission  machlnerv  and  boiler  grates. 
Business  established  1904.  President.  Wll- 
'lam   T.    Ehur;   secretary  a    "    ' 


NATIONAL  GALVANIZING  ft  PLATING 

F.rsuiPMENT  CORP— S«  Broadway.  New 
York.  N.  Y.  Manufacturer  of  electroplat- 
ing equipment.    Factory.  Brooklyn.  N.  Y. 


in*  Instruments.  Business  established  1906.   * 
President,    George    M.    Cowenhoven;    viee- 
nresldont.    H.    O.    Cowenhoven;    secretary. 
T.  V.  N.  Cowenhoven, 

NATIONAL  INDIA  RUBBER  CO.— Bris- 
tol. R.  I.  Manufacturer  of  electrical  w<rea 
nnd  cables.  Branch  offices.  K47  W.  Ran- 
dolph   St..    Chicago.    HI.;    Boston.    Mass.; 


... ironing   i._ 

small  laundries,  hotels,  hospitals,  etc.  Pres- 
ident and  general  manager.  H.  C.  Keel; 
secretary,  M.  A.  KeeL 
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R.    P.    Ron 


.    N.    B.    Greg* 


Broad- 
New    York,   N.   Y.      Branch  offices.    Bur 
N.    Y.;    Cleveland.    Ohio;    Clr    ' 
Chicago.    III.:    Bt.    Louis.    Mo. 

NATIONAL     LEATHER     BELTING     CO. 

...    ..    8l^  New  York,  N.  Y.     Manu- 


tablished  1914.  President,  George 
m.  xepfer;  secretary.  Phillip  B.  Tepfer; 
treasurer  and  general  manager,  Albert  E. 

NATIONAL  LOCK  WASHER  CO^New- 
ark.  N.  J.  Manufacturer  ol  lock  uiita. 
Business  established  1886.  President.  C. 
H.  Loutrel;  vice-president.  R.  D.  Reynolds; 
secretary  and  treasurer,  J.  D.  Cowan;  sales 
manager.  J.  Howard  Horn.  Main  office  and 
factory,  40  Hermon  St..  Newark.  N.  J. 
Branch  office  and  warehouse.  1503  Kreage 
Btdg..  Detroit  Mich.  District  office.  1535 
Lytton    Bldg,.    Chicago,    I1L 

NATIONAL  LUMBER  CO.— Plymouth 
Bldg.,  Minneapolis,  Minn.  Producer  of 
white    cedar   poles    and   posts.      E.   M.    Ole- 

NATIONAL  MFG.  A  PRINTING  CO.  - 
Olney.  Ill  Manufacturer  of  long-distance 
call- measuring  telephone  meters.  H.  H. 
Knipe.   general   manager. 

NATIONAL  MARINE  LAMP  CO.,  THE. 
— FbreBtville.  Conn.  Manufacturer  of  metal 
specialties,  lamps,  lanterns,  etc.,  for  ships, 
motor  boats  and  railroads.  Business  es- 
tablished 1912.  President,  F.  N.  Mjmross; 
vice-president  and  general  manager,  R. 
Stern;  secretary,  J.  Klelnberger:  treasurer, 

sey.  Main  office  and  factory.  Forestvllle. 
Conn.  Branoh  office.  254  Pearl  St..  New 
York,  N.  Y.  Sales  representative.  Wright 
&  Lacy,  254  California  St.,  San  Francisco, 
CM. 

NATIONAL  METAL  MOLDING  CO.— 
Pittsburgh,  Pa.  Manufacturer  of  metal 
molding,  conduit,  conduit  fittings,  and  ar- 
mored cables  and  cords.  Business  estab- 
lished 1906.  President,  W.  C.  Pohlnson; 
vice-president  and  general  manager.  C.  E. 
Corrlgan;  secretary.  O.  F.  Felix:  treasurer, 
H.  H.  Pohlnson:  s;itcs  manager.  V.  J.  Cor- 
rlgaii.  Mali*  office.  Fulton  Bldg.,  Pitts- 
burgh, Pa.  Factory.  Ambrldge.  Pa.  Branch 
offices,  Detroit,  Mich.:  Atlanta.  Go.;  Pitts- 
burgh, Pa.  Bales  representatives,  Parr 
Fleet rtc  Service  Co .,  Salt  Lake  Cltv,  Utah; 
Garnet  t  Young  &  Co..  San  Francisco,  Cal.. 
1,08  Angeles,  Cal.,  Portland.  Ore.,  and  Seat- 
tle, Wash.:  Albert  Mann.  Boston,  Mass.:  I 
A.  Bennett  Co..  112  W.  Adams  St..  Chicago, 
111.;  Electrical  Products  Co..  Philadelphia, 
Pa.,  and  253  Broadway.  New  York,  N.  Y. 

NATIONAL  METAL  SPINNING  A 
STAMPING  CO.— 176-180  Grand  St..  New 
York.  N.  T.  Manufacturer  of  fixture  fit- 
tings and  parte  and  metal  spinnings.  Busi- 
ness established  1908.  President.  George 
M.  Tepfer;  secretary,  Phillip  B.  Tepfer; 
treasurer  and   general    manager.    Albert  E. 

NATIONAL  PIANO  MFO.  CO.— Grand 
Rapids.  Mich.  Manufacturer  of  electric  pl- 
anos.  President  and  general  manager,  w. 
Loot:  vice-president.  Joseph  Renlhan:  sec- 
retary and  treasurer,   S.   D.  Thompson. 

NATIONAL  PIN  A  BRACKET  CO.— 
North  Vernon.  Ind.  Manufacturer  of  Insu- 
lators, brackets,  pole  steps  and  Insulator 
pins.  Business  established  1910.  Presi- 
dent, treasurer  and  general  manager.  H.  L 
McNaughton ;  vice-president.  Anna  W.  Mc- 
Naughton;  secretary.  Blanch  M.  Stephen- 
son. Sales  representatives.  Joslyn  Mfg.  & 
Supply  Co.  Chamber  of  Commerce  Bldg., 
Chicago.  111.;  Jobbers  Supplv  Co..  Wool- 
worth   Bldg.,  New  York,  N\  T. 

NATIONAL  PIPE  A  CABLE  HANGER 
CO.— 137  E.  43rd  St..  New  York.  N.  Y.  Man- 
.  ufacturer  of  pipe  and  cable  hangers.  Busf- 
-•-■■-hed    1915.      Partnership,    John 


.    Kelly  and   J.    B.  Hel> 


,    Wil- 


NATIONAL    PIPE    BENDING   CO..  THE. 
&   Lloyd    Sis..    New    Haven,    Conn. 
"        '■  puri- 


Manufacturer  of  feed   wt 
tiers,    stenm   and    oil    separn 
power     plant 


ager.    William   B.    Hoyt. 

NATIONAL   PLASTIC    RELIEF   CO 380 

Main   St..  Cincinnati,   Ohio.     Manufacturer 


NATIONAL  POLE  CO.— Escanaba,  Mich. 
Producer  of  cedar  ties,  poles,  posts  and 
piling.  President  and  general  manager,  .i. 
C.  Klrkpatrlck;  vice-president.  H.  W. 
Reade;  secretary  and  treasurer,  F.  B.  Be- 
ment.  Branch  offices  and  yards.  New  York, 
N.  Y  .;  San  Pranciseo.  Cal.;  Chicago.  111.; 
Toledo.  Ohio:  Spokane,  Wash.;  Everett, 
Wash.;  Duluth,  Minn.;  St.  Paul,  Minn,; 
Blackduck.  Minn.;  Kelllher.  Minn.;  Oem- 
mell,  Minn.;  Baudette,  Minn.:  Itasca.  Wis.; 
Park  Falls,  Wis.;  Whitney.  Mich.;  L'Anse. 
Mich. 


St.,  Portland.  Ore. 

NATIONAL  RAILROAD  TROLLEY 
GUARD  CO.— Olean.  N.  T.  Manufacturer 
of  trolley  wheel  guards. 

NATIONAL  RAILWAY  APPLIANCE  CO. 
—New  York.  N.  Y.  Manufacturer  of  elec- 
tric car  heaters.  President.  B.  A,  Hege- 
man;     vice-president.     Charles     C.     Castle: 

man;  secretary.  Fred  C.  J.  Dell;  sales  man- 
ager, W.  C.  Lincoln.  Main  office,  60  E. 
I'nd  St,  New  York.  N.  Y.  Branch  offices. 
Munsev  Bldg..  Washington.  D.  C;  Little 
Rldg..  Boston,  Mass.:  Hece  man  -Castle 
Corp.,   332  S.  Michigan  Ave.,  Chicago,  III. 

NATIONAL  REFINING  CO..  THE.— 
Cleveland,  Ohio.  Manufacturer  of  lubri- 
cating oils  and  greases  Refineries,  Coffey- 
vlllc  Kiins.:  Flndlav.  Ohio;  Marietta.  Ohio; 
Cleveland.  Ohio;   Petrolla,   Can. 

NATIONAL  REGULATOR  CO.,  THE.— 
Chicago,  111.  Manufacturer  of  temperature 
regulators.  President  and  treasurer.  J.  H. 
King:  vice-president.  J.  B.  Lord:  serretary. 
J.  M.  Larson.  Main  office  and  factory. 
■>(I8-J2  s.  Jefferson  St..  Chicago.  III.  Branch 
offices,  New  York.  N.  Y. ;  Boston.  Mass.; 
Philadelphia.  Pa  :  Washington,  D.  C:  Buf- 
falo, N,  Y.:  Pittsburgh.  Pa.:  Winnipeg, 
Man..  Can.:  Des  Mnlnes.  Iowa:  Minneapo- 
lis. Minn.:  Denver.  Colo.:  Milwaukee.  Wis.: 
Los  Angeles.  Cal.:  Seattle.  Wash.;  Mon- 
treal. Que..  Can:  Cleveland.  Ohio:  Toledo. 
nlK,,:  Indianapolis.  Tnd  :  St  Louis.  Mo.; 
Kansas  City,  Mo.;  Detroit.   Mich.;  Toronto, 


Heine 

itary"c,'  W*'arlM.' 
NATIONAL  SCALE  CO.— Chlcooee  Falls, 
Mass.      Manufactnrer    of   code    calling   sys- 
tems.    President.  F.  T>.  Howard;  treasurer. 

NATIONAL  SCREW  A  TACK  CO.,  THE, 


Ohio 


PRODUCTS       DIVISION— Cleveland 


-    of    I 


.    fani. 


.V  Eldrednc:  secrel'irv.  H.  O  r 
office.  Belvidere.  III.  Factories. 
.    111.,    and    Chicago.    111.      Branc 


,„ 


N. 


-  ■■■ 2 W  BrOadwav 

"x  York.  N.  T.  Exclusive  distributor  of 
erectrlc  sewing  marlilnes.  Western  Electric 
Co..  Inc..  195  Broadway.  New  York,  N\  Y. 
NATIONAL  SPECIALTIES  CO..  INC.— 
M  W.  Iji  Fayette  Blvd.  Detroit.  Mich 
Manufacturer  of  Incandescent  lamps.  Busl- 
"»■«  estshllshed  1919.  President,  R.  V. 
Fitzoatrlck:      vice-nreslrtenf 

manager.    Pi.    "      ~ 

I.    Flfnntrlci 


Hirer  and    sales   t 


Marlon  Bldg..   Cleveland.   Ohio. 

NATIONAL  SPOT  LIGHT  CO.— ««K  Cali- 
fornia Bide..  liOs  A  turtle*.  Cal.  Manufac- 
turer of  electric  spotlights. 

NATIONAL  STAMPING  A  ELECTRIC 
WORKS 110    S.    Clinton    St..    Chicago.    Ill 


iecretary    and 


esldent,  C.  K.  . 


NATIONAL    STEAM    SPECIALTY    CO^- 

13-14  H.  Clinton  St..  Chicago.  111.  Manu- 
facturer of  steam  specialties.  President 
and  treasurer,  R.  W.  Newton:  vice-presi- 
dent.   A.    B.    Chladek;    secretary,    H.    R. 


established  1881. 

President,  William  E.  Hampton;  vice-pres- 
ident and  general  manager,  F.  M.  Kirsch; 
■i-.Tctary,  J.  W.  Willis;  sales  manager,  B. 
,C.  Teydel. 

NATIONAL  TELEGRAPHONE  A  SUP- 
PLY CO.— 317  Mills  St.,  El  Paso.  Tex.  Man- 
ufacturer of  telephone  and  telegraph  com- 
posite systems.  Business  established  1902. 
President  and  treasurer,  WT  B.  Glardon; 
vice-president.  Mrs.  Etta  MHIIgan;  secre- 
tary, B.  T.  Glardon;  sales  manager,  O.  T. 
Glardon. 

NATIONAL  TRANSIT  PUMP  A  MA- 
CHINE   CO.— Oil    City,    Pa.      Manufacturer 


,    F.    D.    William: 


Colo.;  Mason 

NATIONAL  UTILITIES  CORP.— Belle- 
vlew  PI..  Milwaukee.  Wis.  Manufacturer 
or  eiectropneumatlc  water  pumping  sys- 
tems. President.  R.  P.  Tell;  vice-president. 
A.  C.  Deverell;  secretary  and  treasurer,  W. 
K.   Boyle. 

NATIONAL  VALVE  A  MFG.  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  power  plant 
pipe,  valves,  etc.  Henry  E.  Haller.  presi- 
dent. Main  office  and  factory.  Arsenal  Sta- 
tion. Pittsburgh.  Pa.  Branch  offices.  Chi- 
cago, 111.;  New  York,  N.  T.;  Cleveland, 
Ohio;  Atlanta.  Ga.;  Philadelphia,  Fa- 

NATIONAL     WASTE    CO Philadelphia, 

Pa.  Manufacturer  of  cotton  cleaning  waste 
and  packing.  President  and  treasurer. 
Clayton  C.  Iiigraham;  vice-president, 
George  H.  Green;  general  manager.  N.  A. 
Katherman.  Main  office,  Philadelphia,  Pa. 
Branch  office,  935  N.  Hals  ted  St.,  Chicago. 
III. 

NATIONAL   X.RAY    REFLECTOR   CO 

Chicago,  III.  Manufacturer  of  reflectors, 
lighting  fixtures,   portable  lamps  and  other 


dent.  P.  M.  ___ 
Haines;  treasurer.  J.  W.  Marshall;  sales 
manager,  Norman  P.  Hlckox.  Main  office. 
335  W.  Jackson  Blvd..  Chicago.  111.  Branch 
offices,  31  W.  4Bth  St..  New  York.  N.  Y.; 
742  S.  Market  St.,  San  Francisco.  Cal. 

NATISCH    GEAR    WORKS.— 451    Hudson 
Ave,.    Brooklyn.    N,    Y.      Manufacturers    of 
-•      ■  established  1918.     Presl- 

:atisch;  '■ 

_ _    __.ieral     n 

Scherr;   secretary.   T.   Nen 

NAUGLE  POLE  A  TIE  CO.— Chicago,  III. 
Producer  of  posts,  poles  and  ties.  Presi- 
dent and  treasurer.  A,  T.  Naugle;  vice- 
president.  C.  E.  Maxwell:  secretary,  E.  M. 
Naugle:  sales  manager.  W.  G.  Frostenuon. 
Main  office.  5  S.  Wabash  Ave..  Chicago.  III. 
Yards.  Chicago.  III.:  Flt.conning,  Mich.; 
Green  Bay.  Wis.;  Minneapolis,  Minn. 
Branch  offices.  615  Dwlght  Bldg..  Kansas 
City,  Mo.:  303  Interiirban  Bldg..  Dallas. 
Tex.:  41  Park  Row,  New  York.  N.  Y.:  !1 
S.  High  St.,  Columbus.  Ohio;  618  S.  37th 
St..  Omaha,  Neb.r  546  Peyton  Bldg,  Spo- 
kane. Wash. 

NAUTICAL  INSTRUMENTS  MFG.  CO.. 
INC.— 558  Hendrlx  St..  Brooklyn,  N.  Y. 
Manufacturer  of  navigation  instruments. 
Business  established  191!.  President.  T. 
Jullum;  vice-president.  E.  B.  Erlksen;  sec- 
retary, LeRoy  Jones;  treasurer.  J.  E. 
Sharp;  general  manager.  J.  P.  Cody. 

NAUTICO— Trade  name  for  nautical  In- 
struments manufactured  bv  the  Nautical 
Instruments  Mfg.  Co.,  Inc.,  558  Hendrlx  St., 
Brooklyn,  N.  T. 

NAVAL  APPLICATIONS  OF  ELEC- 
TRICITY.— See  Marine  and  naval  applica- 
tions of  electricity, 
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NAVALITE Trade  name  for  rigid  me- 
tallic conduit  manufactured  by  the  Mark 
Mfg.  Co.,  Ill  W.  Washington  St..  Chicago, 
HI. 

NAVCO. — Trade  name  for  power  plant 
Pipes,  valves,  etc..  manufactured  by  the 
National  Valve  &  Mfg.  Co.,  Arsenal  Sta- 
tion, Pittsburgh.  Fa. 

NAVY.— Trade  name  for  radio  receive™ 
manufactured  by  C.  Brandea,  Inc.,  32  Union 
Sq.,  New  York,  N.  T. 

NAZEL  ENGINEERING  ft.  MACHINE 
WORKS.— 4041  N.  6th  St.,  Philadelphia, 
Pa.  Manufacturers  of  motor-driven  ham- 
mers. Business  established  1900.  Presi- 
dent. Ralph  W.  Nazel:  vice- president,  C.  H. 
Wackernagel;  secretary  and  treasurer.  J. 
Milton  Nazel,  Sales  representatives.  Charles 
A.  Strellnger  Co..  41  E.  Lamed  St.,  De- 
troit, Mich.:  Frank  B.  Ward  Co.,  501  Park 
BIdg,.  Pittsburgh,  Pa.:  William  K.  Stam- 
ets.  Hiokox  BIdg.,  Cleveland.  Ohio:  Black- 
man  Hill  McKee  Machinery  Co.,  1613  N. 
Broadway.  St.  Louis,  Mo. 

NEBCO — Trade  name  for  lightning  rods 
manufactured  by  the  Nebraska.  Lightning 
Eod  Co.,  Inc.,  206  N.  I7th  St.,  Omaha.  Neb. 

NEBRASKA.— Trade    name    for   insulator 

Eins    manufact"  --■*   * 
■able  Casting 
St.  Louis,  Mo. 

NEBRASKA  BRIDGE  SUPPLY  ft  LUM- 
BER CO— Peters  TruBt  BIdg.,  Omaha,  Neb. 
Producer  of  wood  poles.  Business  estab- 
lished 1889.  President,  John  W.  Towle: 
vice-president  and  general  manager. 
George  RasmuBsen;  secretary  and  sales 
manager,    G.    H.    Rheams;    treasurer,   A.    T, 

NEBRASKA      LIGHTNING      ROD      CO.. 

INC.— 2TO   N.   17th    St.,  Omaha,  Neb. 

SECTION,    N.    E.     L.     A— 


Ne- 


—President.    Warren    Pratt   K< 

secretary.  L.  E.  Hurts,  Lincoln,  Net 

NEBULITE.— Trade  name   for   illu 

Ing    glassware    manufactured    by    Gil  Under 

E.  C- 

l  code. 

N.  E.  C^- Trade  name  for  electrolytic 
copper  produced  by  the  Anaconda  Copper 
Mining  Co.,  42  Broadway,  New  Tork,  N.  Y. 

NECO.— Trade  name  for  loom  fasteners 
manufactured  by  the  E.  &  B.  Mfg.  Co.,  966 
Woodward  Ave..  Detroit,  Mich. 

N.  E.  C.  S.  OR  N.  E.  C.  STD— Abbrevia- 
tlons    for  National   Electrical   Code   Stand- 

NEEME8  BROS.,  INC— 41-49  Adams  St., 
Troy,    N.    Y.      Manufacturer   of   boiler   fur- 

EFCO 

Electric    Fixture    Co.,     17    S.    Clinton 
Chicago,   in. 

NEGATIVE— In  electricity,  having  a 
.  — .,..,   —  voltage   opposed   to   the  p-' 


NEZHRING     ELECTRICAL    WORKS.— De 

Kalb.  111.  Manufacturers  of  slow-burning 
and  weatherproof  wires.  Business  estab- 
lished 191S.  President  and  general  man- 
ager. Paul  A.  Nehrlng;  vice-president,  G. 
E.  Clarke;  secretary  and  treasurer,  A.  L. 
Clarke.  Sales  representative,  J.  P.  Lane, 
mi  Holland  BIdg.,  St  Louis,  Mo. 

NEIL  ft  SMITH  ELECTRfC  TOOL  CO., 
THE.— 813-816  Broadway,  Cincinnati.  Ohio. 
Manufacturer  of  electric  tools.  Business 
established  1900.  President.  John  N.  Nell: 
secretary  and  treasurer.  George  P.  Jung. 

NEI8CO LITE.— Trade  name  for  lighting 
fixtures  manufactured  by  the  New  England 
Incandescent  Supply  Co.,  268  Bowery,  New 

N,  e.  L.  A.— Abbreviation  for  National 
Electric  Light  Association. 

NELA  SPECIALTIES  DIVISION,  NA- 
TIONAL LAMP  WORKS  OP  O.  E.  CO— 
Nela  Park.  Cleveland,  Ohio.  Manufacturer 
or  artificial  daylight  units  and  illui 
specialties.  Established  1915.  General  man- 
ager, C.  W.  Bender:  assistant  manager,  W. 
T..  Brandel.  Branch  office.  145  W.  46th  Bt„ 
New  York.  N.  Y. 

NELSON.  SAMUEL.— 1748  Grace  St., 
Chicago,  III.  Manufacturer  of  brush  hold- 
ers.   Proprietor,   Samuel  Nelson. 

NELSON  VALVE  CO— Philadelphia,  Pa. 
Manufacturer  of  expansion  Joints  and 
valves.  President.  S.  F.  Houston;  general 
manager,    J.    Noll;    sales    manager,    R.    G. 


Hrfcy    Bldg.l 


Ward.  Main  office.  Chestnut  Hill.  Phila- 
delphia, Pa.  Branch  ofllces.  1320  Healey 
BIdg.,  Atlanta.  Ga.;  8  E.  Lombard  St.,  Bal- 
timore. Md.;  131  State  St.,  Boston,  Mass.; 
582  Ellicott  Sq.,  Buffalo,  N.  Y,  -  ***  '" 
Lake  St.. '  Chicago,  IT*  ""  '" 
Cleveland,  Ohio:  242  wuiu  oi.,  ».,  i™- 
trolt,  Mich.;  90  West  St..  New  York.  N.  Y.; 
517  Liberty  Ave.,  Pittsburgh.  Pa.:  75  Fre- 
mont St.,  San  Francisco,  Cal.;  604  City 
Bank  BIdg.,  Syracuse,  N.  Y. 

NEMALTTE.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  Gf Hinder 
&  Sons,  Inc.,   Tacony  St..  Philadelphia,   Pa. 

NEOTHERM  CELL.— A  type  of  primary 
cell  using  the  combination  copper-sodium 
hydroxide-zinc,  with  copper  oxide  as  a  de- 
polarizer; a  modification  of  the  Lalande 
cell. 

NEPAGE  -  McKENNEY  CO.  —  Seattle, 
Wash.  Manufacturer  of  switchboards, 
paneiboards,  steel  cabinets,  metal  castings, 
etc.  Main  office  and  factory,  Armour 
BIdg.,  Seattle,  Wasb.  Branch  offices,  38S 
Burnslde  St..  Portland,  Ore.:  689  Howard 
St.,  San  Francisco.  Cal.;  617  18th  St..  Oak- 
land,   Cal.;    1222   McOee    St..    Kansas   City, 


lated  Wire  A  Cable  Co..  52  Vanderullt  Ave., 
New  York,  N.  Y. 

NEPTUNE  AND  NEPTUNE  DYNAMO. 
— Trade  names  for  leather  belting  manufac- 
tured by  the  Graton  &  Knight  Mfg.  Co., 
356  Franklin  St..  Worcester,   Mass. 

NEPTUNE  METER  CO— New  York,  N. 
Y.  Manufacturer  of  air,  water  and  other 
meters.  President  and  treasurer.  J.  H.  Bal- 
lantlne;  secretary,  J.  Bayard  Klrkpatrlck. 
Main  office,  50  E.  42nd  St.,  New  York,  N. 
Y.  Branch  offices,  666-71  W.  Washington 
Blvd.,  Chicago.  III.:  Cincinnati,  Ohio;  Los 
Angeles,  Cal.;  San  Francisco,  Cal.;  Denver, 
Colo.:  Portland,  Ore.;  Boston.   Mass. 

NEPTUNE  SHIP  SUPPLY  CO.,  INC.— 
73  Front  St.,  New  York.  N.  Y.  Manufac- 
turer of  feed  water  regulators.  President, 
S.  J.  Bethauer;  vice-president  and  treas- 
urer.  S.  Kahn:   secretary,   E.  W.  Curtln. 

NERFCO. — Trade  name  for  lamp  making 
machinery,    electric    water    heaters,    filing 

ark  Engineering  &  Tool  Co..  476-482  18th 
Ave.,  Newark.  N.  J. 

NERNST    LAMP— See  Lamps,   Nernst. 

N.  E.  B.  C— Abbreviation  for  National 
Electrical  Safety  Code. 

NESTED.— Trade  name  for  letter  boxes 
manufactured  by  the  S.  H.  Couch  Co..  Inc., 
Arlington  As  Squantum  Sts.,  Norfolk  Downs, 
Qulncy,   Mass. 

NETS  AND  GUARDS  FOR  BOWLS, 
CLUSTERS,  GLOBES,  ETC.— These  are 
stiff  wire  nets,  often  In  basket  form,  that 
ore  used  to  protect  lighting  units  in  gym- 
nasiums, factories,  baggage  rooms,  cargo 
spaces,  etc.,  where  there  Is  likelihood  of 
lamp    clusters,    bowls,    globes    or   reflectors 


....   to  the  celling   by 

hinge  and  hasp.  In  case  of  pendent  units 
it  Is  attached  to  the  metal  reflector,  fixture 
stem  or  other  suitable  part.  Where  no 
metal  reflector  Is  used  the  net  Is  some- 
times made  in  two  parts,  the  lower  part 
being  hinged  to  the  upper  or  fixed  part  to 
give  access  to  the  reflector  or  bowl  and 
lamps  for  cleaning  and  renewal.  Sometimes 
the  net  or  guard  la  locked  to  prevent  tam- 
pering or  theft.  Where  a,  lighting  unit  Is 
mounted  over  machinery,  tanks,  vats,  etc.. 
It  Is  often  advisable  to  use  a  more  closely 
woven  net  to  prevent  any  part  of  the  glass- 
ware or  the  lamps  themselves  from  drop- 
ping In  case  of  cracking  or  other  breakage 
or  loosening  from  vibration.  Guards  for 
individual  Incandescent  lamps  are  made 
somewhat  differently  and  are  listed  under 
Guards,  lamp. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  &   Cambria  Sts..  Philadelphia.  Pa. 

Hamblln  &  Russell  Mfg.  Co..  Worcester, 
Mass.     "Meridian,"  "Webster." 

NETWORKS,  HIGH-TENSION The  In- 
ter-connection of  high-tension  mains  Into 
a  network  similar  to  a  low-tension  network 
Is  not  feasible,  and  the  distributing  mains 
of  a  2200-volt  system  are  not  often  Inter- 
connected. Automatic  isolation  of  a  faulty 
section  of  a  high-tenRion  line  Is  secured  bv 
relays  actuating  oil  switch  ps  or  circuit 
breakers  capable  of  Interrupting  several 
thousands  of  kilowatts.  The  expense  of 
this  equipment  limits  Its  use  to  lines  serv- 
ing large  loads.  High-tension  Interconnec- 
tion Is  therefore  found  only  In  large  indus- 
trial and  metropolitan  districts  and  Is  still 
undergoing  development  and  Improvement. 
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NETWORKS,  LOW-TENSION.  -In  low- 
tension  distributing  systems  the  mains  are 
tied  together  at  Junctions  forming  a  net- 
work of  conductors.  The  system  may  thus 
supply  its  load  from  two  directions  and  at 
Junction  points  from  four.  This  makes  it 
a  stable  source  of  supply  If  properly  sup- 

Sorted  by  feeders.  In  a  260-voIt  system  a 
eeder  Is  required  for  each  800  to  260  kw. 
of  load.  The  feeders  are  of  different  lengths 
and  must  be  supplied  from  buses  having 
sufficient  pressure  to  enable  them  to  deliver 
lull  pressure  at  the  network  end.  Two  or 
three  buses  are  necessary  In  stations  sup- 
plying smaller  areas  and  as  many  as  five 
buses   are   used   In   large   stations   in    some 

N  EU  BUS.— Trade  name  for  standard 
lighting  panels  manufactured  by  the  Leon- 
ard Electric  Mfg.  Co.,  S907  Perkins  Ave., 
Cleveland,  Ohio. 

NEUTRAL  WIRE — In  a  three-wire  sys- 
tem of  electrical  distribution,  the  middle 
wire  or  conductor,  which  Is  usually 
grounded.  Is  known  as  the  neutral.  This 
system  Is  usually  employed  In  lighting  ser- 
vice with  a  voltage  of  approximately  110 
between  the  neutral  and  either  outside 
wire,  or  220  across  the  outside  wires.  If 
the  load  Is  properly  balanced  by  placing 
the  same  number  of  equivalent  lamps  on 
either  side  of  the  neutral  there  will  be  lit- 
tle or  no  current  flowing  In  this  middle 
wire  as  the  effect  will  be  that  of  pairs  of 


J  In  b 


outside  of  220-volt  wires.  This  allows  the 
neutral  wire  to  be  smaller  In  cross -sect!  on. 
The  three -wire  system  with  neutral  In 
either  direct  current  or  single  phase  and 
should  not  be  confused  with  the  three- 
phase  svstem  of  power  and  tight  distribu- 
tion which  uses  three  conductors.  Also 
see   Systems   of  Distribution,   development 

NEUTRALIZERB,     STATIC     ELECTRIC- 


— The 


t   Met 


Ing    moving    materials,    _.. 

printing  presses;  wool,  silk  and  cotton  In 
textile  mills;  leather  or  rubber  belts  In 
various  machines,  etc.,  produces  consider- 
able static  electricity  which  causes  trouble 
with   the  charged   material  In   the  machine 


stick 


.   durtnl 


..  -ather.  There  is  also  danger  of  fire  and 
explosion  caused  by  static  discharges,  ea- 
oecially  In  a  dust-laden  or  other  explos- 
ive atmosphere.  To  eliminate  this  danger 
the  air  in  the  room  may  be  made  humid  to 
decrease  the  accumulation  of  static  or  the 
charge  may  be  continuously  conducted  to 
the  ground  or  neutralized  The  collecting 
device  used  In  conducting  the  electricity  off 
the  material,  belt  or  other  charged  object. 
Is  sometimes  called  a  neutralizes  although 
It  Is  more  properly  designated  a  discharger. 
This  device  consists  of  grounded  comb-like 


conditions  prevailing. 

Manufacturers: 

Chapman  Electric  Neutrallzer  Co.,  Port- 
land, Me. 

Portland  Co.,  The.  Portland.  Me. 

NEVER  BREAK.— Trade  name  for  lamp 
euard  manufactured  bv  Frank  W.  Morse, 
289  Congress  St.,  Boston,  Mass. 

NEVER  CREEP.— Trade  name  for  guy 
anchors  manufactured  by  the  Chance  Co., 
Centralis.  Mo. 

NEVER- GIVE-UP.— Trade  name  for  ex- 
pansion shell'  and  toggle  bolts  manufac- 
tured bv  the  Paine  Co.,  1742  W.  Van  Buren 
St..  Chicago,  HI. 

NEVEH-LEAK— Trade  name  for  cylln- 
fler-head  gaskets  manufactured  by  the 
Fitzgerald  Mfg.  Co..   Torrlngton,   Conn. 

NEVER  MISS.— Trade  name  for  conduit 
mandrels  manufactured  bv  B.  8.  Barnard 
&  Co..  81  Union  Sq.,  New  York,  N.  Y. 

NEVE  ROUT.— Trade  name  for  automo- 
bile beaters,  spotlights,  signals  and  other 
automobile  electrical  accessories  manufac- 
tured iiv  the  Rose  Mfg.  Co..  910  Arch  St., 
Philadelphia,  Pa. 

NEVEHSLIP— Trade  name  for  nlde-cut- 
ilng  pile™  manufactured  hv  the  Neversllp 
Works.     Hamilton     &     Neilson     Sts.,     New 

Brunswick,  n.  J. 

NEVERSLIP— Trade  name  for  belting 
manufactured  bv  the  Page  Belting  Co..  E. 
Penacook  St..  Concord.  N.  H. 

NEVERSLIP  WORKS,  THE.  —  New 
Brunswick.    N.    J.      Manufacturer   of   pliers 

son:  vice-president  and  secretary.  Rov  C. 
Nlcholan:  treasurer  and  genera!  manager, 
George  F,  MrCormlck;  Western  sales  man- 
ager. Fred  M.  Joiner:  Eastern  sales  man- 
ager,  B.  J.  Trumbull.    Main  office  and  fae- 


gle 
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Bedford,     Mass. 


the  New  Britain  Machine  Co.,  Ne      

NEW     BRITAIN      MACHINE     CO.— New 

Britain,  Conn.  Manufacturer  of  electri- 
cians' benches,  machinery  guards  and 
screw  machine  products.  Business  estab- 
lished 1887.  President  and  treasurer.  H. 
H.  Peaae;  vice-presidents,  A.  Boul,  S.  T. 
Qoss.  C.  R.  Hare;  secretary,  R.  8.  Brown: 
sales  manager,  H.  E.  Erwin.  Main  office 
and  factory,  New  Britain,  Conn.  Branch 
offices,  £0  Church  St.,  New  York,  N.  Y.: 
Bourse  Bids.,  Philadelphia.  Pa.;  1120  Otis 
Bide.,  Chicago,  III.;  16  Garfield  Bide.,  De- 
troit, Mich.;  812  Engineers  Bids..  Cleve- 
land, Ohio;  75  Fremont  St.,  San  Francisco, 


NEW    DEPARTURE    MFG.    CO.— 


Furlong:  secretary.  A.  C,  Hitchcock;  treas- 
urer. W.  E.  Wightman.  Main  office  and 
factory,  Bristol,  Conn.  Branch  offices.  2721 
S.  Michigan  Ave.,  Chicago,  III.:  3044  W. 
Grand  Blvd..   Detroit,  Mich. 

NEW  ENGLAND.  —  Trade  name  for 
switchei  manufactured  by  J.  I.  Paulding, 
Inc.,  New  Bedrord.  Maas. 

NEW  ENGLAND  BRASS  A  FIXTURE 
CO.— 77  Summer  St.,  Boston.  Mass.  Man- 
ufacturer of  lighting  fixtures  and  portable 
electric  lamps.  President.  Gabriel  B.  Levy. 
Sales  representatives,  Brandt  Dent  Co.. 
Wstertown,  Wis. 

NEW  ENGLAND  BUTT  CO.— 403  Pearl 
St..  Providence.  R.  I.  Manufacturer  of  wire 
polishing  machines. 

NEW  ENGLAND  CHAIN  WORKS.— 12 
Pearl  St.,  Boston,  Mass.  Manufacturers  of 
power      transmission      chains.        President, 

r , — „-.    secretary,   H.    M.   Chamber- 

r  and  general  manager,  Clln- 

NEW  ENGLAND  ELECTRICAL 
CREDIT  A  SSOC  I  AT  I  ON.— President.  Allan 
R.  McDonald.  Boston.  Mass.;  secretary. 
James  A.  Lorlng,  1S1  Devonshire  St..  Bos- 
ton,  Mass. 

NEW  ENGLAND  ELECTRICAL 
WORKS.— Lisbon,  N.  H.  Manufacturer  of 
Insulated    wires   and    cables.      Business    cs- 


Ruseel 


W.  E.  Price.  Sales  representatives.  James 
Goldmark  Co.,  S3  Warren  St..  New  York, 
N.   T. 

New  ENGLAND  OLOGRAPHIC  DIVI- 
SION, N.  E.  L.  A.— President.  Bowen  Tufts, 
Boston.  Mass.;  secretary.  Miss  O.  A,  Bur- 
gle!, 14S  Tremont  St..  Boston.  Mass. 

NEW  ENGLAND  INCANDESCENT 
SUPPLY  CO.— 260  Bowery.  New  York,  N. 
Y.     Manufacturer  of  lighting  nxturea. 

NEW  ENGLAND  MICA  CO.— Waltham 
54,  Mass.  Manufacturer  of  mica  and  mica 
products.  President.  T.  B.  Plimpton;  vice- 
president.  William  Cooper:  secretary,  Ed- 
ward Cooper;  treasurer  and  general  man- 
ager. C.  O.  Plimpton.  Main  office  and  fac- 
tory, Waltham,  Mass.  Brunch  office.  263 
Broadway.   New  York.  N.  Y. 

NEW  ENGLAND  ROLLER  GRATE  CO. 
— 95  Liberty  St.,  Springfield.  Mass.  Manu- 
facturer of  boiler  grates.  President.  David 
Hale;  secretary  and  treasurer,  James  Hale. 

NEW  ENGLAND  VENTILATING  A 
HEATING  CO.— 926  Manton  Ave..  Provi- 
dence. R  I.  Manufacturer  of  exhaust  fans. 
Business  established  1880.  President  and 
treasurer.  W.  B.  Williams. 

NEW  ENGLAND  WIRE  MACHINERY 
CO.— Water  Front  St.,  New  Haven.  Conn. 
Manufacturer  of  wire  machlnerv.  Presi- 
dent, <;  F.  Waterburyi  vice-president.  Jo- 
siah  Judd:  secretary.  Charles  M,  Steele; 
treasurer  and  sales  manager,   H.  W.  Man- 

-   cake    and 


ington  SL,  Chicago,  I1L 

NEW  ERA— Trade  name  for  commer- 
cial lighting  unit  manufactured  hy  the 
Crescent  Brass  Products  Co..  8410  lake 
Ave..  Cleveland.  Ohio. 

NEW  ERA.— Trade  name  for  babbitt 
metal  manufactured  by  the  New  Era  Mfg. 
Co.,  Inc.,  730  Cobb  Ave.,   Kalamazoo,  Mich. 


NEW  ERA.— Trade  name  for  motor- 
driven  printing  presses  manufactured  by 
the  Regina  Co.,  47  W.  34th  St..  New  York, 
N.   Y. 

NEW  ERA  MFG.  CO.,  INC.— 730  Cobb 
Ave.,  Kalamazoo,  Mich.  Manufacturer  of 
babbitt     metal     and     packing    for     plstoni 


Frank  A.  Naaon;  general  manager.  F.  A 
Nason.  Sales  representatives,  Endura  Mfg. 
Co.,  63rd  &  Kantwltk  Stu.,  Philadelphia. 
Pa.;  Charles  F.  Ames  &  Co..  SO  West  St., 
New  York,  N.  Y. 

NEW  HAVEN.— Trade  name  for  sand- 
blast equipment  manufactured  by  the  New 
Haven   Sand -Blast  Co.,   6   Church   St.,   New 


per,    copper  anodes   and  auger  hits.     Busi- 
ness established  1849. 

NEW  HAVEN  SAND-BLAST  CO.— 8 
Church  St.,  New  Haven,  Conn.  Manufac- 
turer of  sandblast  equipment  President. 
Alfred_  E^.  Hammer;   secretary   and    treas- 


ager,  L.  G.  Richardson. 

NEW  HOME.— Trade  name  for  electric 
sewing  machine  manufactured  br  the  New 
Home  Sewing  Machine  Co.,  Orange.  Mass. 

NEW  HOME  SEWING  MACHINE  CO.— 
Orange,  Mass.  Manufacturer  of  electric 
sewing  machines.  President,  Charles  R. 
Scarborough;  vice-president  and  treasurer. 
H.  S.  nawley;  vice-president  and  sales 
manager,  A.  H.  Chadbourne:  secretary,  W. 
L.  Ranriey.  Main  office  and  factory,  Or- 
ange. Mass.  Branch  offices,  427  8.  Wa- 
bash Ave.,  Chicago,  111.;  204  Pacific  BIdg., 
San  Francisco,  Cai. 

NEW  JERSEY  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  AND 
DEALERS.— Chairman,  Chafl.  R.  Newman, 
414  Passaic  Ave.,  Passaic.  N.  J.:  secretary. 
Ceo.  E.  Davis,  15  Central  Ave.,  Newark, 
N.  J, 

NEW  JERSEY  CAR  SPRING  A  RUB- 
BER CO.,  INC.— Jersey  City.  N.  J.  Manu- 
facturer of  axle  generator  belting  for  car 
lighting  equipments.  Business  established 
1S5S.     Sales  manager,  A.  K    Vinton. 

NEW  JERSEY  FOUNDRY  A  MACHINE 
CO.— 90  West  St.,  New  York,  N.  Y.     Manu- 

'  -    "real- 

rasl- 

_...  and 

general  manager,  E.  N.  Hescock:  treasurer, 
ClifTord  Willis.     Factory,  Garwood,  N.  J. 

NEW  JERSEY  TUNGSTEN  LAMP  CO. 
— Hoboken.  N.  J.  Manufacturer  of  tung- 
sten Incandescent  lamps. 

NEW    JERSEY    ZINC    CO..    THE New 

York.  N.  Y.  Manufacturer  of  zinc  and  zinc 
products.  Business  established  184S.  Presi- 
dent. Edgar  Fttlmer:  vlcp- presidents.  .1.  E. 
Hayes  and- A.  P.  Cobb:  secretary,  A.  B. 
Schultz;  treasurer.  H.  S.  Wardner:  general 
manager,  W.  L.  Coursen:  sales  manager. 
E.  V.  Peters.  Main  office.  160  Front  St., 
New  York.  N.  Y.  Factories.  Palmerton, 
Pa.;  Franklin.  N.  J.:  Mineral  Point.  Wis.: 
F)epU».  111.;  Can*Jl  CltV,  Colo.  Branch  of- 
fice, 1439  Oliver  BIdg.,  Pittsburgh.  Pa.  Sales 
representative.  Mineral  Point  Zinc  Co..  1111 
Marquette  BIdg..  Chicago.  111. 

NEW  JUDSON  —  Trade  name  for  engine 
governors  manufactured  by  the  Judson 
Governor  Co.,  Rochester.  N.  Y. 

NEW  KEYSTONE.— Trade  name  for 
lamp  guards  manufactured  bv  the  Electric 
Service  Supplies  Co.,  17th  ft  Cambria  StB.. 
Philadelphia.  Pa. 

NEW  LIBERTY.— Trade  name  for  elec- 
tric washing  machines  manufactured  bv 
the  Fobs  ton-Carpenter  Co..  473  Cleveland 
Ave..   N..   St.   Paul.   Minn. 

NEW  LIFE— Trade  name  for  electric 
vibrators  manufactured  hv  the  Hamilton- 
Beach  Mfg.  Co.,  1301-30  Rapids  Drive,  Ra- 
cine. Wis. 

NEW  MEXICO  ELECTRICAL  ASSOCI- 
ATION.—President,  E.  A.  Roberts:  secre- 
tarv-treasnrer.   Charles  E.   Twngood,   Albu- 


NEW   MODEL.— Trade   r 

peanut  hlanchers  and  stone 
by   the  Lambert   Machine 


Rd..  Cleveland.  Ohio. 

NEW   PROCESS — Trnde   name   for  wood 
separators   for    storage   batteries    manufnc- 


Gear    Corp.,    411-415    Canal    St.,    Syracuse, 
N.  Y. 

NEW    PROCESS    SPECIALTY     CO.— 230 
Hanover   St.     Milwaukee,    Wf 


eral  manager,  C.  M.  Wheelock;  vice-presi- 
dent. C.  B.  Borland;  secretary  and  treas- 
urer, K.  V.  Whelock:  sales  manager,  E.  C. 
Bruhy.  Exclusive  distributor.  Paul  W. 
Koch  &  Co.,   10  S.  Wells  St..  Chicago.  111. 

NEW  SUCCESS.— Trade  name  for  water 
turbines  manufactured  by  the  S.  Morgan 
Smith  Co.,  Lincoln  &  Hartley  Sts.,  York,  i 
Pa. 

NEW  VELVET  EDGER—  Trade  name 
for  electric  safety  razor  blade  sharpeners 
manufactured  by  the  F.  W.  Cochrane  Mfg. 


:    Ave.,    Los    Angeles, 


N  EW      WAY— Trade      m 

cases  and  wall  cases  for  electrical  stores 
manufactured  by  the  Grand  Rapids  Show 
Case  Co..   Grand  Rapids,   Mich. 

NEW  WR1NKKE— Trade  name  for  wir- 
ing devices  manufactured  by  the  Bryant 
Electric  Co.,  Bridgeport,  Conn. 

NEW  YORK. — Trade  name  for  ground 
clamps  manufactured  by  the  Cameron  Ap- 
pliance Co.,  48  Waters  Ave..  Everett.  Mass. 

NEW  YORK.— Trade  name  for  electric 
blasting  machines  and  cable  manufactured 


tinental    Jewell    1 

St.,  Nutley,  N.  J. 

NEW   YORK   A    NEW   JERSEY    l.UBRI- 


ANT    CO— Nev 


.York.    N.    Y.      Manufac- 


tory,  Newark,  N.  J. 

NEW  YORK  ART  WORKS.— 328-330  7th 
Ave.,    New    York,   N.    Y.      Manufacturer   of 

lighting^  fixture.-     -     '  '  '    '  "      ' 

Luetke, 

NEW  YORK  BEARINGS  CO.,  INC— 111 
W.  E9th  8t..  New  York,  N.  Y.  Manufac- 
turer   of    bearings.       Business    established 


i   established   1B80. 


NEW  YORK  BELTING  A  PACKING  CO. 
-New  York.  N.  Y.  Manufacturer  of  belt 
ig,     packing    and     soft     rubber     products. 


ibllshed  1846.  Main  office.  . 
Chambers  St.,  New  York.  N.  Y.  Factory. 
Passaic.  N.  J.  Branch  offices,  66  Pearl  St., 
fioston.  Mass.;  821  Arch  St..  Philadelphia, 
Ph.:  -124  W.  Lake  St.,  Chicago.  111.:  430 
1st  Ave..  Pittsburgh,  Pa.;  2]1-2".l>  Chestnut 
St..  St.  Louis.  Mo.;  E19  Mission  St.,  San 
Francisco.  Cai.;  113  Felt  BIdg.,  Salt  Lake 
City.  Utah. 

NEW  YOHK  BLASTING  SUPPLY  CO— 
11  Broadway.  New  York.  N.  Y.  Manufac- 
turer of  electric  blasting  apparatus.  Busi- 
ness established  1907.  Director.  William 
W.  Nlcoll.  Factories,  Jersey  City.  N.  J., 
New  York,  N.  Y. 

NEW  YORK  COIL  CO.  OF  PENrM- 
INC.— Mont  Clare.  Pa.  Manufacturer  of 
Ignition  colls. 

NEW  YORK  CONTINENTAL  JEWELL 
FILTRATION  CO— Nutley.  N.  J.  Manu- 
facturer of  water  Alters  and  water  soften- 
ing apparatus.  Business  established  11183- 
Prealdent.  William  B.  Anderson;  secretary 
and  assistant  treasurer.  E.  K.  Sorenson: 
Bonerni  manager.  Arthur  M.  Crane.  Main 
■v    v.    Centre   St..   Nutley, 

mi   BIdg..  New 

York.  N.  Y;  Harris  Trust  BIdg..  Chicago. 
III.:  New  BSrka  BIdg.,  Montreal.  Que..  Con. 

NEW      YORK      ELECTRICAL      CREDIT 

ASSOCIATION President,      William      R. 

Conklln.  Elizabeth,  N.  J.;  secretarv.  W.  J. 
Krieger,  47  West  34th  St..  New  York,  N.  Y. 

NEW  YOBK  ELECTRICAL  SOCIETY— 
Secretarv.  George  H.  Guy.  19  W.  39th  St,, 
New  York,  N.  Y. 

NEW  YOHK  ENGRAVERS'  SUPPLY.— 
S30-SS4  W.  17th  St.  New  York.  N.  Y.  Man- 
ufacturer of  arc  lamps  for  process  work, 
etc..  and  advertising  specialties.  H.  D. 
Farquhar,  proprietor. 

NEW  YORK  GAS  TUBING  CO.— finfi-S10 
Greenwich  St..  New  York.  N.  Y.  Manu- 
facturer of  flexible  speaking  tube.  Presl- 
ilant  and  treasurer.  J.  J.  Vautler. 
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lt„  Boston,  Mass.  Sales  representative .. 
L.  E.  Sperry,  126  New  Montgomery  St.,  San 
Francisco,  Cal.;  Illinois  Electric  Co..  312 
W.  Madison  St.,  Chicago,  111.;  B.  K.  Swee- 
ney.   13 111  Ave.   &  Broadway,   Denver,   Colo. 

NEW  YORK  LIGHTING  FIXTURE  MFQ. 
CO.— 67-69  Spring  St.,  New  York,  N.  Y. 
Manufacturer  of  lighting  fixtures.  Business 
established  1900.  President  and  treasurer, 
Frank  Butensky;  vice-president,  Bar  net 
Butensky;   secretary,   Sadie  Butenaky. 

NEW  YORK  LUBRICATING  OIL  CO.— 
New  York,  N.  Y.  Manufacturer  of  lubri- 
cating olL  President,  W.  W.  Dashlell; 
vice-president,  H.  J.  Hall,  Jr.;  secretary, 
Philip  Harrison;  treasurer,  W.  B.  Slieddan. 
Main  office,  116  Broad  St.,  New  York,  N.  Y. 
Factory,  Bayway,  N.  J.  Branch  offices, 
Boston,  Mass.;  Philadelphia,  Pa.;  Los  An- 
geles, Cal.;  Omaha,  Neb.;  Pendleton,  Ore.; 
Portland,  Ore.;  San  Francisco,  Cal.;  Seat- 
tle,  Wash.;   Spokane.   Wash. 

NEW  YORK  MICA  A.  MFQ.  CO.— Au- 
burn, N.  Y.  Manufacturer  of  spark  plugs. 
Business  established  Htlu.  President, 
George  Wright;  vice-president.  C.  R.  Burt; 
secretary  and  treasurer,  James  A.  Wright; 
sales  manager,   George  C.  Flchter. 

NEW  YORK  MICA  PRODUCTS  CO.— 6S 
Murray   St.,   New   York,   N.   Y.     Manufac- 

NEW    YORK     WIRE    A.    SPRING    CO— 

Hoboken,  N.  J.  Manufacturer  of  springs. 
Business  established  1009.  President,  E. 
S.  Page;  vice-president,  F.  W.  Throssell; 
secretary,  F.  E.  Colson;  treasurer,  J.  W. 
Campbell;  general  manager,  F,  W.  Wernig; 
sales  manager,  R.  L.  Dickey.  Sales  repre- 
sentatives, Lewis  Sales  Co..  966  Woodward 
Ave..  Detroit,  Mich.,  Rlnge-Meade  Co.,  16 
California  St.,  San  Francisco.  Cal. 

NEWARC— Trade  name  for  welding  elec- 
trode holders,  welder's  mask  and  welding 
electrodes  manufactured  by  the  Electric 
Cutting   &   Welding   Co.,    162-8   Jelllrr 


.._ _.      .     _.        Busit .     

1S98.  President,  H.  W.  Egner,  Jr.;  vice- 
president,  William  R.  Yunker;  secretary 
and  treasurer,  a.  Yunker. 

NEWARK   ENGINEERING  4.  TOOL  CO. 
—476-482  ISth  Ave..  Newark,  N.  J.     Manu- 
facturer of  lamp   making   machinery,    elec- 
heaters,    filing    machines.    ~*~ 


trie     

President  and  general  manager,  Oeorge  J, 
Zlsch. 

N  EWBOLD— Trade  name  for  generator 
and  lighting  systems  for  automobiles  man 
ufactured  by  the  National  Electrical  Suj 
ply  Co.,  1128-30  New  York  Ave.,  Washing 
ion.   D.  C. 


—Newel  llgfiti  _ 
of  illumination  for  a  staircase  and  to  add 
to  the  appearance  of  the  staircase.  They 
have  been  used  in  residences  where  they 
are  usually  provided  with  a  plain  globe  or 

closed  shade  mounted  on  the  newel  post. 
In  large  office  buildings,  hotels,  banks,  etc., 
the  broad  stairways  leading  from  the  en- 
trance lobby  are  sometimes  provided  with 
ornamental  newel  lights  of  various  designs, 
in  keeping  with  the  general  design  of  the 
stairway  and  the  lobby  or  foyer  lighting 
fixtures.  At  the  entrances  to  buildings,  es- 
pecially where  these  Include  a  few  steps 
from  the  sidewalk  level,  newel  posts  of  or- 
namental pattern  are  frequently  used; 
these  are  provided  with  weatherproof  lamp 
housing  and  globe. 


Newman    Mfg.    Co.,   717-21   Sycamore   St., 

Cincinnati,  Ohio. 
Meyberg    Co.,    The.    63S    S.    Grand    Ave., 

Los  Angeles,  Cal. 
Smyser-Royer  Co.,  York.  Pa. 
Union  Metal  Mfg.  Co..  Canton.  Ohio. 
WEST  INC  HOUSE    ELECTRIC    &    MFG, 

CO.,  Bast  Pittsburgh,  Pa.    (See  display 

adv.  pages  1395-1402.} 


NEWGARD.  —  Trade  name  for  lamp 
guards  manufactured  by  Frank  W.  Morse, 
z«$  Congress  St.,  Boston.  Mass. 

NEWGARD Trade      name      for      recep- 


gard  &  Co.,  947-1*65  Washington  £ 

NEWGARD  A  CO.,  HENRY — Chicago, 
111.  Manutacturers  of  switchboards,  switch- 
board   fittings,    framing,    etc.    receptacles. 


.  E.   Bro 


treasurer,  Henry 

Martin  Newgard;  sccreiai  y,  v..  j*  c 
general  manager,  Benjamin  Olson,  aaica 
manager,  Albert  Uhl.  Main  office,  947-965 
Washington  Blvd.  Chicago,  111.  Branch  of- 
fice. 276  W.  Water  St.  Milwaukee.  Wis. 

NEWHALI.  CHAIN  FORGE  A  IRON  CO. 
—New  York,  N.  Y.  Manufacturer  of  pole- 
line   haruware,    electric   cranes,    etc.      Busl- 

Newhallj  vice-president,  Lewis  K.  Uonklin; 
secretary  and  treasurer,  Clifford  Willis; 
general  manager,  Harry  C.  Brown.  Main 
Ulrica,  90  West  St.,  New  York,  N.  Y.  Fac- 
tory. Garwood,  N.  J.  Branch  offices,  17  N. 
6th  St.,  Philadelphia,   Pa.;   156  2nd  St.,  San 

NtWMAN    MFG.    CO— Cincinnati.    Ohio. 

poiiauie  lu.ups,  shine  and  lighting  speciai- 

luackey,    sales    manager.      Muni    office    ana 


NEWPORT.— Trade  name  for  fixture 
canopy  manutaciured  uy  the  Universal 
Metui  Spinning  &  stamping  Co..  71S-I28 
Atlantic  Ave.,  Brooklyn,  «,   if. 

NEWPORT  PIN  MILLS.— Newport,  Pa. 
Manuiaciurers  w  uouu  lusuiator  pins.  Bus- 


NEWTON,  CHARLES  1—305  W.  16th  S 


apencer  St.,  Brooklyn,  N.  Y. 

N.    F.    P.   A.— Abbreviation    for    National 
Fire  Protection  Association.     Also  see  Elec- 


ue  metallic  element  nickel. 

-Trade    name    for    resistance    wire 

tured  by  the  General  Electric  Co., 


NIAGARA.— Trade  name  for  electric 
washing  machines  manufactured  by  the  Ni- 
agara   Appliance    Co..    J    S.    Dearborn    SL, 


NIAGARA.— Trade 


NIAGARA— Tra 

mil  batteries  man 
Searchlight  <. 


me    for    Hash  lights 
rry  &  6th  Sta.,  M- 


Falls.  N. 
NIAGARA.— Trade  name  for  brut 
Inga    manufacture " 


Reev 


_  ..  1415-25  Catharine  St..  Philadel- 
phia,  Pa. 

NIAGARA  APPLIANCE  CO— 7  S.  Dear- 
born St.,  Chicago,  111.  Manufacturer  of 
electric  washing  machines. 

NIAGARA  INSUL-BAKE  SPECIALTY 
CO.,  1NC.--483  Delaware  Ave.,  Albany,  N. 
y.  Manufacturer  of  molded  insulation. 
President  and  treasurer.  Ronald  Klnnear; 
vitc-nrcHlileiit,  V.  B.  llubbeil;  secretary, 
A.  R.  Van  Home. 

NIAGARA   MACHINE   «  TOOL  WORKS. 

tSI-tgG     Northland    Ave..    Buffalo.    N.    Y. 


Man  i 


of   r. 


.3  and   tools  fc.   

Business    Established    1880.      Presi- 
George    R.    Munachauer      " * 


William    F.     Sehwelger 


Fred- 


Falls,    N.    Y. 


NIAGARA    SEARCHLIGHT    CO. 

Ferry    ft    8th    Sta       Niagara 

Manufacturer   of    flashlights 

Business    established    1911. 

genera]  manager.  R,  Max  Eaton;  secretary, 

Robert    H.    Gittlns:    sales    manager,    P.    C. 


SmaJley.  Warehouses,  New  York.  N.  Y.i 
Pittsburgh,  Pa.;  Niagara  Falls.  N.  Y.;  Chi- 
cago, 111.  General  sales  office.  Niagara  Sales 
~orp..  3-5  Waverly  PI..  New  York,  N.  Y, 

NIAGRITE— Trade  name  for  fireproof 
Insulation  for  electric  cables  manufactured 
oy  Johns-Man vllle,  Inc.,  Madison  Ave.  & 
■"3t  St.,   New  York.  "    " 

NICHOLAS   POWE 

,  New  York,  N.  Y.     _ 

n     picture     machines     and     accessories. 

esident,    Edward   Earl;    vice-president,    S. 
Cassard;    secretary    and    I 


.. .    ._.._., ,.,  1604  Broadway,  New 

York.  N.  Y.,  729  Seventh  Ave.,  New  York. 
N  Y.,  614  S.  Wabash  Ave.,  Cliicago,  III., 
26  Piedmont  St..  Boston,  Mass..  57  E.  Eliz- 
abeth St.,  Detroit,  Midi.,  509  Produce  Ex- 
change Bldg.,  Minneapolis,  Minn.,  iio  N. 
Grand  Ave.,  St.  Louis,  Mo.,  13th  &  Harney 
Sis.,  Omaha,  Neb.,  624  Broadway,  Cincin- 
nati, Ohio.  714  Huron  Road,  Cleveland, 
Ohio.  1231  Vine  St..  Philadelphia,  Pa..  1006 
Forbes  St.,  Pittsburgh,  Pa.,  116  S.  Hudson 
St.,  Oklahoma  City,  Okla.  Kansas  City 
M"H~  *■  ■>■—'■■  Co.,  813  Walnut  St., 
K.  <utbern  Theatre  Equlp- 

m  St..   Atlanta.    (!a,    912 

Gi  rleans.  La.,   1816   Main 


A'  ,   Cal.;    Pacific   Amuse- 

in  J  S.  OUve  St.,  LosAn- 

NICHOLS   4    BROTHER,   GEORGE    P.— 

2138  Fulton  St.,  Chicago,  111.  Manufactur- 
ers of  electrically  operated  transfer  tables. 
Business  established  1891.  Partnership. 
George  P.  Nichols  and  S.  F.  Nichols. 

NICHOLS-LINTERN  CO.,  THE— 8404 
Lorain  Ave..  Cleveland,  Ohio.  Manufac- 
turer of  electric  railway  supplies.  Business 
established  1901.  President  anil  genera) 
manager,  William  Llntern;  vice-president, 
John  B.  Llntern;  secretary  and  treasurer, 
Lewis  B.  Foote:  sales  manager,  A.  R.  Lln- 
tern. Sales  representatives.  Iron  &  Steel 
Equipment  Co.,  711  Empire  Bldg.,  Pitts- 
burgh, Pa.;  Linn  O.  Morrow,  Franklin 
Trust  Bldg.,  Philadelphia,  Pa. ;  William  Mc- 
Kee,  601  Commonwealth  Trust  Bldg.,  Phila- 
delphia, Fa.;  Willlams-Beasley  Co.,  58  W. 
Jackson  Blvd.,  Chicago,  111.;  Michigan  Sales 
Agency,  Empire  Bldg.,  Detroit,  Mich.;  M. 
C.  McEUigott,  Box  584,  Preston.  Ont.,  Can 

NICHOLSON  A  CO.,  W.  H.— 126  Oregon 
St..  Wllkes-Barre,  Pa.  Manufacturers  of 
steam  traps  and  separators  and  shaft  coup- 


II.  — 

sis  Lance     materials     manufactured     by    the 
Driver-Harris  Co.,  Harrison,  N.  J. 
NICKEL— A    hard    grayish- white    metal. 

-    wL  68.7.;  sp.  gr.   8.6.; 

urs  principally  as  the 

and  In   nickel-bearing 

About    80%    of    the 

Dies  from  Canada  and 

..  „  from  New  Caledonia.  The  Canadian 
production  In  1919  was  22,035  short  tons. 
The  ore  Is  usually  smelted  to  yield  nickel 
.  .... ..  ,uiphides  of  irbn,  cop- 


ILs  symbol  is  Ni; 
m.  p.  1450'  C.  It 
sulphide  or  arsenl 

world's  product 


The  metal   I 


per  and  nickel. 

ered  from  the  matte  uy  me  unoru  proc- 
ess, the  Mond  process,  or  the  electrolytic 
process.  In  the  former  .the  matte  Is 
smelted  with  sodium  sulphate  and  carbon, 
forming  a  double  sulphide  of  copper  and 
sodium,  which  rises  to  the  top,  leaving  a 
matte  poorer  In  copper  and  richer  In 
nickel;  after  sufficient  repetition  the  rich 
nickel  matte  is  roasted,  leached  to  remove 
the  remaining  copper,  and  smelted  to  Pro- 
duce metallic  nickel.  In  the  Mond  process 
the  matte  Is  roasted  to  remove  sulphur, 
leached  with  sulphuric  acid  to  remove 
most  of  the  copper,  and  the  residue  treated 
with  producer  gas.  The  nickel  Is  converted 
In  towers  to  the  volatile  compound  nickel 
carbonyl,  NI  (CO),,  which  on  proper  reg- 
ulation of  the  lemperaturn  demmttnaBa. 
yielding  metallic  nickr' 


which  Is  deposited 

Ickel  shot.     The  electrolytic 

the  Hyblne  '      ' 


...  „ anode,   nickel   shows 

very  markedly  the  phenomenon  of  pas- 
sivity. 

NICKEL  ANODES— Plates,  slabs  or  rods 
of  nickel  t*  be  hung  In  a  plating  bath  as 
anodes  so  as  to  supply  to  the  bath  metal 
noulvalent    to    that    plated    out    upon    the 

thodes     (objects     to     be  _  plated J._  _  They 


Hhould 
dlssolv 

object! 


jnable    1 


1    bath; 


ies   which   will 
...    is   particularly 

.   ..lurlty.    because    It 

and  la  then  deposited  with  the 
plating,  making  It  much  Inferior  *" 
-■->--'   plating.     "  - " 


wly, 


luislte  a 


they 
"of  nicker  to 'the"  bath 


gle 
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unless    their   surface   area    la    greatly    In- 
creased by  being  cast  lri!o  a  special  shape. 
Manufacturers: 
AMERICAN  BRASS  CO.,  114  Meadow  St.. 

Wattrbury,    Conn.      'Benedict." 
HetLiictl-O'Ciiimel]     Co..     36UU    S.     Morgan 

St.,   Chicago,  HI.      (anodes) 
Burns  Supply  Co.,  E.  Reed,  21-27  Jackson 
"*      Brooklyn,   N.    Y. 


Chase  Metal   X 


6  Grand  St.,   Wa- 


r-Harris Co.,  Harrison,  f- 


The,    Morrlstown 


Ely,  C.  Upham,  60  Vesey  E 


Illinois  Smelting  &  Refining  Co.,  410  N 
Peoria  St..  Chicago,  111.     "XLNT." 

International  Nickel  Co..  41  Exchange  PL 
.Mew   York.  N.  Y.     "Inco." 

Midwest  Brass  &  Copper  Co.,  480  Broomi 
St.,   New  York.  N.   Y. 

Munning  A   Co.,  A.  P., 

Seymour  Mfg.    Co..   The.    Seymour,    Conn. 

Bupplee-Blddie  Hardware  Co.,  607  Com- 
merce St.,   Philadelphia.   Pa. 

Williams  &  Co.,  901-37  Pennsylvania 
Ave.,  Pittsburgh.  Pa. 


i  St.,  Mat- 


Nickel  ore,  or  by  using  an  alloy  of  nickel 
and  copper  obtained  from  the  ore  as  an 
"    t  extracting  the  copper  and  later 

centi- 
meters   (0.4   to  1.3  Inch)   thick. 

NICKEL-IRON  CELL.— See  Batteries, 
storage. 

NICKEL     PLATING One    or    the    most 

commonly  used  finishes  applied  In  electro- 
plating.    See  Electroplating. 

NICKEL  SILVER.— An  alloy  of  copper. 
nickel,  zinc  and.  In  some  cases,  very  small 


torn 


posed  of  about  on 
equal  parts  nickel 
sliver   In   appeara 


I   a   comparatively   high 


resistance  and  is  also  used  t 

Manufacturers: 

AMERICAN     BRASS    CO..    414    Meade 

St.,   Waterbury.   Conn. 


236    Grand    St. 


.    &   36th    St.,    New 


St.,  New    ,    ...    -. 

More-Jones    Brass    &    Metal    Co.,    3132- 

N.  Broadway,   St.  Louis.  Mo. 
Seymour  Mfg.  Co..  Seymour,  Conn. 
Stimpson  Co.,  Edwin   R.,  70  Franklin  St.. 

New   York.   N.   Y. 

WEST1NGHOKSE     ELECTRIC     &     MFG. 

CO.,  East  Pittsburgh.  Pa.     (See  display 

adv.  pages   1396-1402.) 

NICKELTYPING.    —    The      electrotyplns 

process    of    covering    a    wax    sheet    with    a 

layer   of   nickel.     The   object   Is   to  produce 

■trotype   plate   which   Is  harder  than 

11  nary   plate   of   copper   and    conse- 


Business  established  1912.  President  and 
sales  manager,  Conrad  NlehofT;  secretary, 
tieasurer  and  general  manager.  Paul  G. 
Nlehoff.  Branch  office.  3HR  Richmond  St.. 
London.  Ont..  Can.  Sales  representative. 
C.  N.  &  F.  W.  Jones,  111  New  Montgom- 
ery St..  San  Francisco.  Cal. 

NIGRUM.— Trade    name    for    wood    bush- 
ings   manufactured    by    the    Bound    Rrook 


■   of   metal   tac<i u«rs. 


and  point  spraying  brushes.  Business  es- 
tablished 189:'.  President,  G.  J,  Nikolas; 
secretary,  F.  E.  Nikolas;  treasurer,  G.  J. 
Nikolas,  Jr.  Main  office  and  factory.  ll!7- 
3.1  Van  Bnreti  St..  Chicago,  111.  Branch 
office  and  warehouse,  77  Broadway,  New 
York.  N  Y.  Wales  representatives.  S.  G. 
Me. Kiel,  1723  Frultvule  Ave..  Oakland.  OH.; 
Meftord  Chemical  Co.,  749  San  Pedro  St.. 
Los  Angeles,  Cal. 

NILCO.— Trade  name  for  Incandescent 
lamps  made  by  the  Novelty  Incandescent 
Lamp  Co.,  Emporium,  Pa. 

N1LO.— Trade  name  for  water  meters 
made  by  the  "Union  Water  Meter  Co.,  33 
Hermon  St..   Worcester,   Mass. 

NILSON  MACHINE  CO.,  THE  A.  H^ 
1623  Railroad  Ave.,  Bridgeport,  Conn.  Man- 
ulacturer  of  wire  forming  and  bending  ma- 

NILSON-MILLER    CO Huboken,    N.    J. 

Manufacturer     of     molor     speed     reduction 

son;    vice- president, 


wig, 


.   E.   Mil- 


9-0-3  SWIVEL.— Trade  name  for  swivel 
attachment  plug  manufactured  by  the  lien- 
jamln  Electric  MIg.  Co..  Bu6  W.  Washing- 
ton Blvd.,  Chicago,  lit. 

1900  CATARACT.— Trade  name  for  re- 
ciprocating type  electric  washing  machine 
manufactured  by  the  1900  Washer  Co.,  216 
Lllnton  St.,  Blngharnton,  N.  Y. 

1900  WASHER  CO.— 216  Clinton  St., 
Uinghamton,  N,  Y.  Manufacturer  of  elec- 
■•usin< 


York.   N.    Y.      "Carew." 
SMITH      &      HEME.NWAY,      INC..      266 

Broadway.   New   York.    N.    Y. 
Stairett  Co.,  The  L.  S..  Athol.  Mass. 
Utlca      Drop     Forge     &     Tool     Co.,     2415 

Whltesboro  St.,  Utica,  N.  Y.  "UUca." 
NIPPLES,  CONDUIT.  —  See  Conduit 
oupllngs,   nipples  and  unions. 

NIPPON.— Trade  name  for  boudoir  lamps 
nanufacturod    by    the   Highlands   Mfg.    Co.. 


I  rid. 


N I TE LITE.— Trade    name    for    flashlight* 

manufactured  by  the  Providence  Electric 
Mfg.   Co.,  23  Broad  St.,  Providence,  K.   1. 

NITELITE.— Trade  name  for  2-cp.  lamp 
manufactured  by  the  Union  Electric  Corp., 
103  Molt  St.,  New  York,  N.  Y. 

NITRATES.— Nitrates  of  ammonia  and 
lime  are  extensively  produced  from  nitric 
acid  by  the  various  nitrogen  fixation  proc- 
esses. In  the  Lilrkeland  and  Eyde  process, 
which  see,  the  acid  is  jised  mainly  to  dis- 
solve limestone  with  the  formation  of  cal- 
cium nitrate,  Ca  (NO.li,  which  is  used  for 
fertilizer     purposes.  ... 


Is  also  produced  by  the  combination  of  am- 
monia from  cyanamide.  or  from  the  Hulier 
process  with  the  nitric  acid  made  by  the 
oxidation  of  more  ammonia  to  nitric  acid. 
.See  Nitric  acid. 

NITRIC  ACID,— Formula,  HNO„  It  Is 
produced  electrothermally  by  the  oxidation 
of  the  nitrogen  of  the  air  by  several  dif- 
ferent proteases,  some  direct  and  some  in- 


jyanamide    or    from    the    

which  see.  Is  oxidized  by  a  con 
"    and   catalytic   proce 


.   nltrl 


_    extensively    used     In 

■  arious   industries.      It   Is  a  powerful    solv- 
it and  oxidizing  or  adducing  agent. 
Manufacturers: 
Central  Chemical   Co.,    4200   S.   Marshfleld 

Ave,    ClilcaKO.  111. 
COOPER    &    CO.,    CHARLES,    194   Worth 

St..   New  York,   N.    Y. 
Du    Pont   de  Nemours  &  Co..  E.   I.,   Wil- 
mington, Del. 

S01 


General   Chemical  Co.,  25  Broad  St.,  New 

York,   N.   Y. 
Grass  el  II   Chemical   Co..   The,   Cleveland, 

Ohio. 
Harshaw,    Fuller  &    Goodwin   Co..    Phila- 
delphia,   Pa. 
MaUlnckrodt   Chemical   Works,   St.   Louis, 

Mo. 
Merrimac   Chemical   Co.,    Boston,   Mass. 
Riverside  Acid    Works.   Warren.    Pa. 
Seldner    &    Enoauist,    Inc.,    86-112    Haus- 

man  St.,  Brooklyn.  N.  Y. 
Nitrites.— Sodium  nitrite,  NaNO,,  Is 
uade  by  absorbing  the  nitrous  acid  gases 
Turn  the  operation  of  the  nitrogen  fixation 
.rocens  (see  Nitric  acid)  into  a  solution  of 
(odium  hydroxide.  NaOH. 
NITROGEN.— A    colorless,    tasteless    and 


ftirrri 


.      IT/r. 


weight  of  air,  of  which  R  Is  the  principal 
constituent.  Its  symbol  Is  N:  at.  *t  14,01; 
sp.  gr.  (air=l)  0.1171,  It  may  be  liquefied 
at  low  temperature  and  high  pressure  and 
the  liquid  solidifies   at  —203-    C.      Nitrogen 

pounds  are  ammonia.  Nil,;  nitric  acid. 
UNO,;  and  the  numerous  nitrates.  Of  elec- 
trical interest  is  the  use  or  nitrogen  as  a 
lining  In  large  tungsten -filament  lamps  and 
in  certain  types  of  Moore  tube  lamps.  For 
electrical  fixation  of  atmospheric  nitrogen 
see  Nitric  acid. 

NITROGEN  FIXATION,— Conversion  of 
the  nitrogen  of  the  air  Into  nitric  acid  or 
other  useful  nitrogen  compounds  by  means 
of  an  electrothermal  process.  See  Nitric 
acid:  Blrkeland  and  Eyde  processes;  Paul- 
ing   process;    Schoe nh err- Mess berger    proc- 


1   LAMPS. — See  Lamps,  Incan- 
ut-aireiu,   tungsten,  gas-filled. 

NITROGLASS Trade  name  for  illumi- 
nating glassware  manufactured  by  the  Jef- 
ferson Glass  Co.,  Follansbee,  W.  Va. 

NITR080N  ELECTRIC  CO.,  INC.— New- 
ark, N.  J.  Manufacturer  o(  incandescent 
lamps.  Business  established  1914.  Presi- 
dent, treasurer  and  general  manager,  R. 
11.  Amberg;  vice-president,  secretary  and 
sales  manager.  E.  A.  Eppsteln.  Main  of- 
fice. 48  Spring  St.,  Newark,  N.  J.  Branch 
unices  and  warehouses,  403  Scollard  Bldg., 
Dallas,  Tex.;  304  Scarrltt  Arcade  Bldg.. 
Kansas  City,  Mo.  District  office,  180  N 
Dearborn  St.,  Chicago.   111. 

NITROGON    SERVICE.— Trade  nam< 
manufactured    by 


for 


Nitre. 


the  "NTchols-LinternCo., 
Cleveland.  Ohio. 

NO-LEAK-O  PISTON  RING  CO.— 824  W. 
North  Ave..  Baltimore,  Md.  Manufacturer 
of  piston  rings.  Business  established  191*. 
President  and  treasurer,  J.  E.  Norwood; 
vice-president,  C.  L.  Norwood;  secretary. 
M.  S.  Weber;  general  manager.  L.  G. 
Matthews.     Factory,  Muskegon.   Mich. 

NO-LOAD  CHARACTERISTIC— A  curve 
showing  the  relation  between  the  field  cur- 
rent or  the  field  ampere-turns  of  a  machine 
and  the  voltage  generated  under  zero  load. 


o-load  c 


latlon   c 


NO- OX-ID.— Trade  name  for  a  compound 
that  prevents  rusting  and  corrosion  of 
metal  surfaces,  manufactured  by  the  Dear- 
hnrn  Chemical  Co.,  332  S.  Michigan  Ave., 
Chicago,  III. 

NO.  SPARK.— Trade  name  for  carbon 
brushes  made  by  the  Calehaugh  Self-1  .uhii- 

Ave..    Philadelphia,  ' Pa. 

NO  STEAL.— Trade  name  for  lamp  guard 
manufactured  by  Frank  W.  Morse.  389 
Congress  St.,   Boston,  Mass. 

NOARK.— Trade  name  for  fuses  manu- 
factured by  the  Johns- Pratt  Co..  565  Capi- 
tol Ave.,  Hartford.  Conn. 

NOARK      ALLSAFE Trade      name      for 

safety  switches  manufactured  by  Johns- 
Tratt  Co.,  555  Capitol  Ave.,  Hartford.  Conn. 

NOBLE  4  CO.,  F.  H  —  69th  &  Wallace 
St*..  Chicago,  111.  Manufacturer  of  solder 
and  welding  wire.  Business  established 
1S7S.  President  and  treasurer,  F.  H  Noble. 
vice-president,  R.  E.  Kent;  secretary  and 
general  manager.  H.  C.  Van  Pelt. 

NOCK  A  GARSIOE  ELEVATOR  CO.. 
THE.  1S50  Wazee  St..  Denver,  Colo.  Man- 
ufacturer  of  electric  passenger  and   freight 
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president,   Ben  C.  Garslde. 

NODULES.  CATHODE.— Irregular  forn 
like  knobs  or  cauliflower  growths,  form! 
oit   ..he  edges  and  particularly  the   corni 


.... _talllc    salt. 

Some  additional  agents  (such  as  Blue, 
gelatin,  oil  or  cloves,  tincture  of  aloes, 
etc.)  lend  to  hinder  their  formation  and 
make  a  smoother  deposit.  In  large  refin- 
eries, particularly  those  using  high  cur- 
rent density,  men  must  be  constantly  em- 
ployed   to  go   from   tank   to   tank   breaking 

NOISE    IN    ELECTRICAL   APPARATUS. 

—Electrical  apparatus,  both  stationary  and 

vibration.  There  are  other  noises  of  an 
electrical  nature.  One  of  these  Is  called 
generation  noise.  It  Is  that  disturbance  of 
electrical  current  which  is  due  to  the 
process  of  generation.  A  direct-current 
generator  is  supposed  to  produce  smooth, 
steady,   direct  current.     But   [fa   telephone 

heard,  due  to  Inequalities  of  generation  or 
to  the  commutation.  Part  of  this  is  known 
as  commutation  noise.  It  Is  that  part  of 
the  generation  noise  which  la  due  to  the 
"  brushes.  It  may  be  heard 
plephone  receiver  Into  the 


frequencies    are 


e  or  an  Irregularity  of 
metlmes     present     and 


will  produce 
Irregular  currents  which  recur  at  rather 
definite  intervals.  These  irregularities  cause 
vibration  of  the  receiving  diaphragm  and 
produce  the  noise. 

NOISELESS.— Trade  name  for  electric 
hair  driers  manufactured  bv  Herman  J. 
Bosch.  Hotel  Biltmore.  New  York,  N.  Y. 

NOKORODE.— Trade  name  for  soldering 
salts  manufactured  by  the  M.  W.  Dunton 
Co.,  Providence.  R.  I. 

NOKUT.— Trade  name  for  pump  valves 
manufactured     by     the     Rlchardwn-Phe.nl: 

*     BL^,,..     „.,.-  -.. 

_..town,     Phlladelph   . 

Pa.  Manufacturer  or  ollless  bearings.  Bus- 
iness established  1910.  President  and  gen- 
eral manager,  H.  Ci.  Price:  vice-president. 
O.  H.  Dltley:  secretary  and  treasurer,  W. 
F.  Wagner. 

NOMINAL  RATING.— A  special  rating 
applied  to  motors  and  other  apparatus  em- 
ployed In  electric  railway  service.  See 
Rating  of  electrical  machines. 

NON- BURN.— Trade  name  Tor  asbestos 
linings  manufactured  hy  Johns-Manville, 
Inc..  Madison  Ave.  &  list  St.,  New  York. 
N.  Y. 


New    York    4    New    Jersey    Lubrh 
401  Broadway.  New  York,  N.  Y. 

NON  GRAN.— Trade  name  for  bronze 
bearings  for  motors,  generators,  etc..  man- 
ufactured by  the  American  Bronze  Corp., 
Berwyn,  Pa. 

NON -KOR.— Trade  name  for  lighting  fix- 
ture parts  manufactured  bv  the  Phoenix 
Light  Co.,  525  Market  St..  Milwaukee.  Wla. 

NON-SLIP.  —  Trade  name  for  ladder 
shoes  used  in  shops  and  factories  as  a 
safety  device,  manufactured  by  the  Ameri- 
can Mason  Safety  Tread  Co.,  125  Parry 
St.,  Ijowell,  Mass. 

NON-TWIST  CANOPY  RING,  CANADA, 
LTD.— 58  Temperance  St..  Toronto.  Ont.. 
Can.  Manufacturer  of  lighting  futures  and 
brass  stampings.  Business  established 
1919.  President  and  general  manager,  Frank 


NONINDUCTIVE  CIRCUITAL  nonln. 
ductive  circuit  is  one  in  which  the  im- 
pressed e.m.f.  and  resulting  current  are  Ir 
"  ■"  "■■  ""     lay  contain  resist- 


phase.    Such  a 

ance   only    and    no    Inductor.... 

ductance  may  be  counterbalanced  hy  an 
equivalent  capacitance.  Such  a  circuit  may 
also  be  called  a  nonreactlve  circuit.  | 

NONINDUCTIVE     LOAD.— A     nonlnduc-j 
tlve  load  Is  any  load  In  which  the  current! 


.   phase   with   the   voltage 


Manhattan    Electrical    Supply    Co.,    Inc. 
Park  PI.,  New  York.  N  .Y. 

NONREACTIVE    CIRCUIT.— A   circuit   In 
which  the  Impressed  e.m.f.  and  the  result- 
in   phase  ' 


i    Inductance    < 


Icily      , 


latter  c 

NORDBEHG  MFG.  CO.— Milwaukee.  V 
Manufacturer  of  electric  and  steam  holi 
>umps.  steam  and  oil  engines.  B.  V. 
iordberg.   sates  manager. 

NORDVKE.— Trade  name  for  cable  hai 
rs  manufactured  hy  the  Standard  Unci 
-round  Cable  Co..  Westlnghouse  Bli 
'Ittsburgh,   Pa. 

N  ORE ACOL.— Trade  name  for  creos 
ul  manufactured  by  the  Northeastern  < 
<0   Beverly   St..   Boston.    Mass. 

NORFOLK    CREOSOTING    CO Nor 


Va.     Producer  of  creosoled  p 


and  ci 


Manufac- 
.  Porter  O. 
-,   Fred   W. 


r  of  l 


■cli-.h 


.    rollei 


„.  „nd  thrust  be  .  .. 
established  1911.  President  and  treasurer. 
W.  M.  Nonea:  vice-president,  O.  P.  Wilson; 
secretary.  Samuel  Robert. 

NORMAL  ELECTRODE.— A  metal  placed 
in  a  closed  vessel  in  contact  with  a  sat- 
urated solution  of  one  of  its  own  salts,  the 
solution  also  filling  a  siphoTVlfke  capillary 
tube  projecting  from  the  vessel.  The  whole 
can  thus  be  put  into  communication  with 
the  electrolvte  of  a  cell  being  investigated, 
and    potentials    measured    from    the    ' 


r  In 


with  a 


ol'itlor 


me]  fHgCn  is  known  as  the  normal  calo- 
mel electrode:   see   Calomel  electrode. 

NORMAL  IN  TELEPHONY.— The  condi- 
tion of  telephone  apparatus  when  it  is  not 
In  use  and  It  Is  ready  to  be  used. 

NORMALAIR  CO.— Winston  Salem,  N. 
C  Manufacturer  of  electric  air  humidi- 
fiers. 

NORMALITY.— The  strength  or  concen- 
tration of  a  solution  measured  by  the  num- 
ber  of    gram    chemlri  " 


..J pressed    by    the    number    of 

of  acid  in   a   liter  of  the   solution. 

hy  49.  The  normality  Is  Indicated 
nlcal   nomenclature   bv   putting  the 


NORTH  AMERICAN  ELECTRIC  LAMP 
CO.— 930  N.  22nd  St.,  St.  Louis.  Mo.  Manu- 
facturer  of   Incandescent    lamps.      Business 


,   Arnold  E.  Glass.    Sales 


C.    L    V.    \Vt>l.;ott,    Cleveland,   Ohio:    Folsn 
Co..    Dalian.    Te*  :    Western    Agencies    Co.. 
San    Francisco,    Cal.;    Seattle.    Wash.;    Los 

NORTH  AMERICAN  ELECTRICAL 
PRODUCTS  CO RP^Equl table  Bldg.,  New 
York.  N.  Y.  Manufacturer  of  rigid  Interior 
conduit  and  other  specialties.  President, 
E.  G.  Hatch.     Factory.   Brooklyn.  N.  Y. 

NORTH  .AMERICAN  MFG.  CO.,  THE.— 
r^f'2  CuriK-Eln  Ave..  Cleveland,  Ohio.  Man- 
ufacturer of  electric  forge  blowers  and  oil 
l>i:rnini.  lUisiTicfH  established  1917.  Presi- 
dent, secretary  ami  treasurer.  George  Reu- 
ben Brown;  vi.-e-piepideiit.  Clias.  J.  Forbes; 
assistant  manager.  Z.  D.  Basset:  sales 
manager.   George  F.   Naab. 

NORTH  AMERICAN  SMELTING  CO.— 
9th  &  Thompson  Sts..  Philadelphia.  Pa. 
Manufacturer  of  babbitt  metui.  solders, 
brass   and   bronze  car  bearings   and   cast- 


NORTH  AMERICAN  STORAGE  BAT- 
TERY CO.— 40-44  W.  North  St..  Indianapo- 
lis. Ind.  Manufacturer  of  storage  bat- 
teries. President,  H.  E.  Von  Grimmen- 
ateln;  vice-president.  M.  O.  Smith;  secre- 
tary,   W.   E.    Bushong;   treasurer,   C.   E.   H. 


NORTH  BROS.  MFG.  CO.— Lehigh  Ave. 
&  American  St.,  Philadelphia.  Pa.  Manu- 
facturer of  screw  drivers,  drills,  vises,  etc. 
Sales  representatives,  John  H.  Graham  & 
Co..  113  Chambers  St.,  New  York,  N.  Y.; 
McMillan  &  Wagener,  Peoples  Gas  Bldg., 
Chicago,  III. 

NORTH  CENTRAL  GEOGRAPHIC  DI- 
VISION, N.  E.  L,  A.  —  President,  T.  D. 
Crocker,  Northern  States  Power  Co..  Min- 
neapolis, Minn, :  secretary,  H.  E.  Young, 
Minneapolis  General  Electric  Co.,  Minne- 
apolis.  Minn. 

NORTH  DAKOTA  TELEPHONE  ASSO- 
CIATION.—President.  A.  J.  Mclnnes.  Da- 
ley. N.  D. :  secretary- treasurer,  H.  W. 
Wilson,  New  Rockford.  N.  D. 

NORTH  EAST.— Trade  name  for  elec- 
trical equipment  for  automotive  vehicles 
manufactured  by  the  North  East  Electric 
Co..    Rochester.    N.    Y. 

NORTH  EAST  ELECTRIC  CO.— Roches- 
ter. N,  Y.  Manufacturer  of  electrical  equip- 
ment  for   automotive   vehicle-      - 


A.  Holllster-.  treasurer,  J.  J.  Stafford:" gen- 
eral manager.  E.  A.  Haiblelb.  Main  office. 
Rochester.  N.  Y.  Branch  offices,  55  W. 
Peachtree  St..  Atlanta.  Ga.:  2701  S.  Wa- 
bash Ave.,  Chicago.  111.;  S16  Cass  Ave., 
Detroit.  Mich,;  1819  McGee  St.,  Kansas 
rii.y,  Mo.:  355  W.  52nd  St..  New  York.  N. 
Y.;  941  Geary  Kt..  Pan  Francisco,  Cal.;  425 
Pierre  Ave..  Windsor,  Ont.,  Can. 
NORTH  ELECTRIC  MFG.  CO.,  THE^- 
Manufacturer    of    telephone 


■nuipm 


Bust 


W. 

NORTH  STAR.— Trade  name  for  dry 
lotteries  manufactured  by  the  Canada  Dry 
Celts.    Ltd.,   Winnipeg.   Man.,   Can. 

NORTH  TONAWANDA  MUSICAL  IN- 
STRUMENT WORKS.— North  Tonawanda, 
N.    Y.      Manufacturers   of  electrically   oper- 

NORTH   WALES   MACHINE   CO..   INC 


ablished    1S02. 


President,  F.  M.  King, 
Balrd:  treasurer  and 
W.  King. 

NORTH-WESTERN  STAMPING  CO.— 
Burlington,  Iowa.  Manufacturer  of  conduit 
and  pipe  straps.  President,  Samuel  Sent!: 
vice-president,    A.    L.    Bilen 


Mass. 


.._iufac 

.,  Char 


3  H.  ■ 


rood  p 


Ralph   ! 

ban.  Main  office,  80  Beverly  St..  Boston, 
Mass.  Branch  office.  T4  Wall  St.,  New 
York.  N,  Y. 

NORTHERN.— Trade  name  for  electric 
cranes  and  hoists  manufactured  by  the 
Northern  Engineering  Works.  10  Chene  St., 
Detroit.  Mich.,  and  Northern  Crane  Worka, 
Ltd..  Walkervllle.   Ont.,  Can. 

NORTHERN,— Trade  name  for  electric 
fire  pumps  and  extinguishers  manufactured 
bv  the  Northern  Fire  Apparatus  Co..  2122 
University  Ave..   S.   E.,   Minneapolis.   Minn. 

NORTHERN  CEDAR  A  TIMBER  CO.— 
Menominee.  Mich,  Producer  of  cedar  poles 
and  ties.  Business  established  1919.  Presi- 
dent. J.  C  Klrkpatrlck:  vice-president,  H. 
S  Gilkey;  secretary  and  treasurer.  W.  S. 
Patch;   general  manager,   Edward  Barstow. 

NORTHERN  CRANE  WORKS,  LTD.  - 
Walkervllle.    Ont..    Can.      Manufacturer    of 

NORTHERN      ELECTRIC      CO.— 542      St. 
Clair    St..    Chicago,    111.       Manufacturer    of 
curling  Irons  and  wavers.    Business 


-    .   .    .      .  1.  George  A.  True; 

vi'-e~i.reiMr.ients.  E.  S.  Reld  and  W.  V. 
Moore;  secretary  and  treasurer.  H.  W. 
StoTidart.  Sales  representatives,  D.  Hur- 
ley. L'01  Devonshire  St.,  Boston.  Mass.;  R, 
A.  Livrns,  12H  Liberty  St..  Nov.-  York.  N  Y. ; 
W.  .1.  Mulholllnd,  Commercial  Trust  Bldg., 
Philadelphia,  Pa.;  R.  E.  Brosius,  Benedum 
Trees   Bldg.,    Pittsburgh,    Pa.;   J.    B.   Laird, 


'<3l 
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788  Potomac  Ave..  Buffalo.  N,  Y.;  J.  O. 
Brlcker.  504  Marshall  Bldg.,  Cleveland, 
Ohio;  Abell  Howe  Co.,  332  S.  Michigan  Ave., 
Chicago.   HI. 

NORTHERN  EQUIPMENT  CO.— 110  W. 
11th  St.,  Erie,  Pa.  Manufacturer  of  feed 
water  regulators.  President  and  general 
manager.  E.  W.  Nick;  vice-president,  V. 
"'      Veenscholen;     sales     manager,     C.     E. 


Minneapolis 


_..j  Uniwt.—™    

Minn.     Manufacturer  --   — -  ...  -  , ,_ 

and   (Ire  extinguishers. 

NORTHERN  FLOOR  SURFACE!!  CO.— 
307  Bellin  Bldg,,  Green  Bay,  Wis.  Manu- 
facturer of  electric  Boor  surfacing  ma- 
chines.    President._Hv  .L  Nelson:   secretary 


G.   Victor   r 
Sollies!  nger. 

NORTHERN     LIGHT.— Trade    name    for 

photographic    lamps    manufactured    bv    the 


iducts     Co..     Richmond 


mplex     Photo 
Hill,   N.   T. 

NORTHERN    POLE    ft    LUMBER    CO.- 

puluth,    Minn.      Producer    of    poles,    posts 


T.  P.  Bradley.  Main  office,  Pallodto  Bldg., 
Dululh.  Minn.  Yards,  Big  Falls.  Minn. 
Branch  offices.  Big  Fails,  Minn.:  Boy  River. 
Minn.;  T.ltllefork.  Mini...  Toblque,  Minn,; 
Reiner.  Minn. 

NORTHERN  WELDING  CO.— 2439  Uni- 
versity Ave  .  Minneapolis.  Minn.  Manufac- 
turer of  oxyacetylene   welding  outfits. 

NORTHLITF.  ■  Trade  name  for  farm 
lighting  plants  manufactured  by  the  North- 
lite  Mfg.  Co..  Chippewa  Falls.  Wis. 

NORTHLITE  MFG.  CO.— Chippewa  Falls, 
Win.  Manufacturer  of  farm  lighting  plants. 
R.  Mohr.  secretary. 

NORTHRUP^Trade  name  for  poten- 
tiometers and  pyrometers  manufactured  by 
the  I'yroleclrlc  Instrument  Co.,  63R-640  E. 
State  St.,  Trenton.  N.  J. 

NORTHWEST  ELECTRIC  LIGHT  AND 
POWER  ASSOCIATION  (AFFILIATED 
WITH  N.  E.  L.  A.).— President,  Franklin 
T.  Griffith.  Portland.  Ore.;  secretary,  atacy 
Hamilton,   Portland.  Ore. 

NORTHWEST  GEOGRAPHIC  DIVISION, 
N.  E.  L.  A.— See  Northwest  Electric  Light 
and  Power  Association. 

NORTHWESTERN. —  Trade  name  for 
motors  manufactured  by  the  Northwestern 
Mfg.   Co..   Milwaukee,  Wis. 

NORTHWESTERN    ART    SHADE    CO.— 


of  r> 

established  1903.  president  and  general 
manager,  H.  L  Martin;  vice-president,  E. 
T.  James:  secretary,  M.  J.  Clark. 

NORTHWESTERN  MFG.  CO.— Milwau- 
kee, Wis.  Manufacturer  of  motors.  Presi- 
dent and  treasurer.  William  S.  Smith;  sec- 
retary. Frederick  W.  Ells. 

NORTHWIND^-Trade  name  for  electric 
desk  and  bracket  fans  manufactured  by 
Uib  Emerson  Electric  Mfg.  Co..  2012-2031 
Washington  Ave..  St.  I«uls,  Mo. 

NORTHWIND  SPARK  PLUG  CORP.— (3 
W.  3»th  St.,  New  York.  N.  Y.  Manufac- 
turer of  spark  plugs.  Business  established 
1920.  President.  I. eon  Cammen;  secretary, 
Walter    P.    Frank;    treasurer,    Ferdinand    I. 


ORTHWOOD    CO.,    I 


-36  th    . 


Sts..    Wheel 

ng.    W.    Va. 

er    ol 

Illuminating 

lighting    un 

established 

ISI16 

President.  G 

eorge  E.  Hou 

c;  vice-pre 

dent 

ajrer,  D.  A 

lor;   secreta 

-y,  K.  Fitilm 

nons.      Sale 

resent  all  ves 

Kelly   &   Reasner,    17   N 

IVj- 

Chicago.    Ill 

IDela    Croix     & 

Wilckeii.  IS 

New  York, 

N.  Y 

NORTON 

CO^Worcest 

er.   Mass.      Mann- 

leels    and    grinding 


■.  Al- 


e  N.  Jer. 


President.   i,nsn 
dus  C.  Hlgglns; 

Mass.  Factories,  Bauxite.  Ark.:  Niagara 
Fallsi.  N.  Y.;  CliipucwiL  On!..  Can.  Bnmi.'ll 
offices.  New  York,  N.  Y.:  Chicago,  III.;  De- 
troit, MI.Ii  ;  Philadelphia,  Pa.;  Pittsburgh, 
Pa.;  Syracuse.  N.  Y.:  Indianapolis,  Ind.: 
Hartford,   Conn.;  Cleveland.   Ohio. 


established   1305.      Presli 


P.  Norton. 
NORWALK     IRON    WORKS    CO.— South 

Norwalk,  Conn.  Manufacturer  of  motor- 
driven  air  compressors.  Sales  manager,  A, 
R.  Betts. 

NOSCRU.— Trade  name  for  canopy  switch 
manufactured  bv  the  Beaver  Machine  ft 
Tool  Co..  Inc.,  62S  N.  3rd  St.,  Newark.  N.  J. 

NOSHADOL1TE.— Trade  name  for  oper- 
ating room  lighting  fixture  manufactured 
by  the  Lumlnlus  Unit  Co.,  Division  of  the 
"■    Louis  Brass   Mfg.  Co.,  2616  Washington 


.   Mo. 


Merle' 


St..    New 
ES. — See  Armature 


Metal   Bov  Cl..   ...  __.. 
York,  N.  T. 

NOTCHING   MACH1N 

disk  notching  machines. 

NOTEAR.— Trade   name   for   electric   cat 

*     '  ired  by  the  Railway  Sup- 

"4-61B   S.    Canal   St. 


I    &    Curtain    Co., 
1,  III. 


Clilca 


Co  .  Inc.,  Amber  &  Venango  Sts.,  Philadel- 
phia. Pa. 

NOVAl.UX.  Trade  name  for  lighting 
units  manufactured  by  the  General  Elec- 
tric Co.,  Schenectady.  N.  Y. 

NOVELTIES,  ELECTRIC— Such  devices 
as  illuminated  lapel  buttons  and  stickpins, 
illuminated  toy  dolls  and  animals,  electric- 
ally operated  airplanes  for  window  dis- 
play, other  electrical  display  novelties  and 
similar  devices  are  Included  under  this 
Ulsaalflcallun.  Special  devices,  such  as 
walking  animals  controlled  by  flashlight 
and  selenium  cell  or  by  Induction,  may  also 
be  here  Included. 

Manufacturers; 

Adams  Morgan  Co  Slvln  Place,  Upper 
Montclalr.  N.  J.      Paragon.'" 


Chica 


:r  Electric  "V 
,   111. 


A    Betts    Corp.,    Gil    ' 
i-i-K  York,  N.  Y.     "B  ft  B 
Brink.   Inc.,   C.   L,    U   Gold 


Halated   St..    Chicago,   111.      "Handy." 

Eastern  Precision  Electrical  Instrument 
Co..  68-71  Observer  St.,  Rockvllie  Cen- 
treL  N.  Y. 

Eby  Mfg.  Co.,  H.  H.,  lath  ft  Wallace  Sts.. 
Philadelphia,  Pa. 

Elektra  Toy  &  Novelty  Co..  Inc..  400  La- 
fayette St..  New  York.  N.  Y.  "Elec- 
tric-Eyed  lloogy  Bears." 

Fine  Arts  Lamp  &    Shade   Co..    ZaOl   Wa- 

bansla  Ave..  Chicago.  III. 
"    "      an  ft  CO..  30  Irving  PL,  New  York, 


N.  T. 


Morse,   Frank  W..   289  Congress  St.,  Bos- 
ton. Mass. 
Nov«Ky   Statuary  Co.,    1161   W,   Lake  St., 

Chicago.  111. 
Parkin  MfR.  Co..  San  Rafael,  Cal. 
Peerless    Light    Co..    663    W.    Washington 

Blvd.,   Chicago,  111. 
Propp    Co..    M..    10S    T 

N.  Y.     ("Flagllte."    ...  . 
Providence    Electric    Mfg. 

St.,   Providence,   R.   I. 
Radio    Service    A    Mfg.    Co..    454    Merrick 

Rd..  Lynbrook.  L.  I.,  N.  Y. 
Randall   Co..   A.  L..   180  N.  Wabash  Ave., 

Chicago,   111. 
Rose  Electric  Mfg.  Co.,   160  N.  Wells  St., 

Chicago,  111. 
Bt     John,     Thomas    M„    East    Wfndham, 

N.  Y. 
Viking  Sinn   Co.,   Inc.,   617  8th- Ave.,  Naw 

York.  N.  Y. 
WATERBURY     BUTTON     CO..      835     R 

Main    St..   Waterbury.  Conn.      (See  dis- 
play adv.  page  132s. 3 
Waterbury  Mfg.  Co..   336  Grand   St..  Wa- 

terhurv.  Conn. 
Wond  Electric  Co..  C.   O.   441   Tiroadway, 

New  York,   N.   Y.     ■■Woodwln." 
NOVELTY   INCANDESCENT  LAMP  CO. 
Emporium,    Pa.     Manufacturer   of   Incan- 
descent   lamps.  ■  Business   established    100S. 
President  and  general  manager,  B.  G.  Ers- 


,   T.   S.  Merrill. 


Sales    __r_. _._.. 

RlaJtO  Uldg..  San  Francisco,  Cal.,  L.  C. 
Smith  Bldg..  Seattle.  Wash.,  Los  Angeles, 
Cal.:  W.  A.  Hor-lacher,  Mfl  N.  La  Salle  St., 
Chicago,  111.;  C.  H.  Wallls  ft  Co.,  Syndi- 
cate Trust  Bldg.,  St.  Louis,  Mo.;  H.  W. 
Evans  Co..  8S  Park  Place,  New  York,  N.  Y.; 
A.  Hnpklns.  Jr.  Co.,  BOB  Walnut  St..  Phila- 
delphia, Pa.:  American  Consolidated  Elec- 
tric Co.,  Newark.  N.  ,)..  Iloston.  Mass.;  In- 
gerwh,  Er:ikinc  &  Healy.  Inc..  Rochester, 
N.  Y.;  Gerahon  Bros..  Atlanta,  Ga.;  Qroes- 
beck  ft  Bodson,  El  Paso,  Tex. 

NOVELTY  LAMP  ft  SHADE  CO— 2480 
E.  22nd  St..  Cleveland,  Ohio.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1906.  George 
J.   Klein,  sole  owner. 

NOVELTY  STATUARY  CO.— 1363  W. 
Lake  St..  Chicago.  111.  Manufacturer  of 
electrical  novelties. 

NOVELTY  TURNING  CO.— 34  Main  St., 
Norway,  Me.  Manufacturer  of  lamp  bases, 
'-■■■"       -■■■■     " —  -'ood  specialties.     Bust- 


established    1870. 


the   Novo    Mfg.    _. 
New  York.  N.  Y. 

NOVO  MFG.  CO.,  INC.— 424  W.  33rd  St.. 
New  York.  N.  Y.  Manufacturer  of  flash- 
lights, batteries.  Christmas  tree  lighting 
outfits  and  other  lighting  specialties. 
F,ranch  office,  531  S.  Dearborn  St.,  Chicago, 


In  water-power  plants 


■  mptlshei 


?dle.     The 
regulation 


deflecting 

by  changing  t...  __.„ -  .. 

and  the  wheel  and  deflecting  the  jet  away 
from  the  buckets.  The  regulation  Is  ef- 
fective, but  Is  very  wasteful  of  water.  A 
npedle  nozsle  has  a  sharp-pointed  conical- 
ended  rod  inside  of  the  opening  and  the 
flow  of  water  is  varied  bv  changing  the 
axial  position  of  this  needle.  The  needle 
must  be  moved  slowly  to  prevent  the  shock 
of  a  sudden  change  in  velocity  of  water  In 
the  pipes. 

NU-ACMELITE.— Trade  name  Tor  illumi- 
nating glassware  manufactured  by  the  Oil] 
Kros.  Co.,  627  Franklin  Ave.,  Steubenvills. 
Ohio. 

NU.BF.STOS.— Trade  name  for  packing 
manufactured  by  the  Voorhees  Rubber  Mfg. 
Co.,  20-56  Host  wick  Ave.,  Jersey  City.  N.  J. 

NU-SYSTEM  VIBRATOR  CO.— Llghtner 
Hkig..  Detroit,  Mich.    Manufacturer  of  elec- 

NUART.— Trade  name  for  Illuminating 
glassware  manufactured  by  the  Imperial 
Glass  Co.,   Uellalre.  Ohio. 

NUBIAN.— Trade  name  for  cotton  belt- 
ing manufactured  by  the  Empire  Mfg.  Co.. 
Lockport.  N.  Y. 

NUBIAN.— Trade  name  for  packing  man- 
ufactured by  the  Voorhees  Rubber  Mfg. 
Co.,  20-56  Bostwlck  Aver.  Jersey  City,  N.  J. 

NUGENT  ft  CO.,  INC.,  WILLIAM  W— 
146  W,  Superior  St.,  Chiwigo,  111.  Manufac- 
turer of  oil  filters,  oiling  systems,  tanks 
and  oiling  devices.  Business  established 
18S7.     President  and  treasurer.  William  W. 

liss  T).  Nugent,  ind  vlct?-p  resident  arid  su- 
perintendent, Walter  Hacker. 

NUHRINO     ft     BRO.,     CHARLE! 


l.  N.  Y.    Manuf 


r  of  a 


Net    __. 

bite  locks.  Business  established  1918.  Sec- 
retary and  treasurer,  S.  D.  Shwltscr;  sales 
manager.   Henry  B.  Colin. 

NUMBERS,  HOUSE.  ILLUMINATED.— 
Illuminated  house  numbers  generally  serve 
the  dual  purpose  or  lighting  the  porch  and 
making  the  house  number  luminous  at 
night.  One  type  is  a  special  fixture,  a 
!i!:i:l11  box-like  casting.  In  which  Is  an  elec- 
tric lamp.      The   front  face  of  the  box  has 
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an  opal  glass  window  on  which  are  painted 
the  house  numbers.  The  back  face  has  a 
ribbed    glass    window   to   throw   light    upon 


The    i 


ineil  In  .which 

:   It   lac 


I  the  h 


i   the 


th  rough  brings 
Manufacturer*: 

Atlas  Iron,  Wire  ft  General  Metal  Works, 
815-817    Queen    St.,    W.,    Toronto,    Ont., 

CROUSIi-HINDS  CO.,  Wolf  &  7th  North 

Sts.,  Syracuse,  N.  Y. 
Stanley  ft  Patterson,  34  Hubert  St.,  New 

York,  N.  Y. 
Whitlock    Mfg.    Co..    The,    1606    W.    112th 

St.,  Cleveland,  Ohio. 
NUMERICAL  AND  NONNUMERICAL 
APPARATUS,  AUTOMATIC  TELEPHONE. 
— Numerical  refers  to  anything  or  any  re- 
lation which  Is  directly  or  Indirectly  de- 
pendent upon  the  call  number.  A  selector 
or  a  connector  In  most  automatic  ex- 
changes Is  a  numerical  switch,  because  It 
Ih    primarily   controlled    by    the    calling   d< 


do  as  well  a_ 

has  a   nonnumerlcal   function,   as  when  It 

is  rotatfhg  Its  wipers  to  And  an  Idle  trunk. 

NURSES'  CALL  SYSTEMS.— See  Signal- 
ing systems,   hospital,  nurses'  and  doctors'. 

NUT    SPLITTER.— A    hand-operated    but 
powerful    shear     for     cutting     or     splitting 


tuds,   . 


- ...    gutter. 

bolt,  nut  and  rivet. 

NUTS,    BRASS.— BrasH    lit 
larly    adapted    ' 


It  I 


drlvei 
of  a' 


They  are  made  In  a  wide  v 
s  and  standard  and  special  fori 
I,    Instrument    and    appliance    ' 


boards  and  other  apparatus. 
Manufacturer!: 
Alexander  ft  Cox  Co.,  Ogden  &  Western 

Aves..    Chicago,   111. 
Atlas    Bolt    ft    Screw   Co..    The,    1100-1144 

Ivanhoe  Rd..  Cleveland,   Ohio, 
Chicago  Nut   Co.,   2613  W.   20th   St.,   Chl- 

Corbln'  Bcrew  Corp.,    New  Britain,    Conn. 

Eastern  Brass  Works,  921-22  Thirteenth 
Ave.,  Newark,  N.  J. 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockvllle  Cen- 
tre. N.  Y. 

Hartford  Machine  Screw  Co.,  476  Capitol 
Ave,.  Hartford,  Conn. 

National  Acme  Co..  The.  E.  131st  St.  & 
Colt  Rd..  Cleveland,  Ohio.     "Namco." 

National  Acmo  Co..  The.  278  JK  Cour- 
celles,  St.  Henri,  Montreal,  Que..  Can. 

Reed     &     Prince     Mfg.     Co.,     Worcester. 


Universal   Chain   Co., 

Pa. 

NUTS,  COPPER,   FOR  SWITCHES  AND 
SWITCHBOARDS.— Nuts  used  on  switches 
tchboards  frequently  are  a  part  of 


electrical     circuit    and 


icon    forms,    and    in 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow  St.. 

Waterbury,  Conn, 
Bayonne  Bolt  &  Nut  Co.,  Bayonne,  N.  J. 
Eby  Mfg.  Co.,  H.  H.,  13th  ft  Wallace  Sts.. 

Philadelphia,  Pa. 
Electrical    Engineers    Equipment    Co.,    36 

S,  Desplalnes  St.,  Chicago.  111. 
General    Devices   ft    Fittings   Co.,    441-443 

S.    Desplalnes   St.,  Chicago,  111. 
Hartford  Machine  Screw  Co.,  476  Capitol 


.   Hart 


ird. 


Hunger  ford  Brass  ft  Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand," 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
&   Waterman  Sts.,   —     - 


National    Acme    Co.,    The.    278    De    Cour- 

celles,  St.  Henri.  Montreal,  Que..  Can. 
Prlngle    Electrical    Mfg.    Co.,     1S06-12    N. 

6th   St..  Philadelphia.    Pa. 
Stlmpson  Co.,  Edwin  B„  70  Franklin  St., 

New  York,  N.  Y. 
TRUMBULL      ELECTRIC      MFG.       CO.. 
THE.     Plain  ville.     Conn.       "Circle     T." 
(See  display  adv.  pages  1282-1283.) 
Waterbury  Mfg.   Co.,  2S6  Grand  St.,  Wa- 
terbury. Conn. 
NUTS,      EYE,      FOR      DEAD-ENDING.— 
Dead-ending  nuts  are  fittings  for  adapting 
an   eye  to  the  end   of  a  pipe   or  rod.      The 
P ttlng  Is  simply  a  pipe  cap  and  an  eye  In 


_....  Conr.. 

HT'TtHARD  &  CO..  Pittsburgh.  Pa. 
Hubbard  drop  forged  eye  nuts  will 
develop  the  full  strength  of  the  bolt  on 
which  It  Is  used.  They  are  hot  gal- 
vanized.   See  Hubbard's  catalog, — Adv. 

Hungerford  Brass  ft  Copper  Co..  U.  T., 
BO  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Joslyn  Mfg.  &  Supply  Co..  138  W.  Wash- 
ington St.,  Chicago,  III. 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.     (See  display  adv.  page  1278.) 

Milton  Mfg.  Co.,  Milton.  Pa. 

NUTS,  INSULATED.— It  Is  sometimes 
desirable  to  Insulate  the  nut  from  the  bolt, 

is  done  by  using  an  Insulated  nut  which  Is 
made  up  In  two  sections  Insulated  from 
each  other,  or  by  covering  the  nut  with  an 

American     Equipment     Co.,     Norristown, 

Pa. 
Hartford  Machine  Screw  Co.,  476  Capitol 

Ave.,  Hartford,  Conn, 
Hopewell    Insulation     &    Mfg.     Co.,    Inc., 

Hopewell,  Va. 
NUTS,    LEAD-ENCASED.— This    typo   of 


._ _   used  with  a  brass  stud;   the 

t  la  entirely  encased  in  lead  except  for 

snlng    giving 

.f  the  enc 

quare  nuts  are  sometimes  r 
Manufacturers; 

American   Brass   Products  Co.,   105-1! 
Madison  St.,  Pottstown.  Pa. 


Bayonne  Bolt  ft  Nut  Co.,  Bayonne.  N,  J. 

NUTS,  STEEL  OR  IRON.— Where  me- 
chanical strength  Is  the  chief  requirement. 
Iron  or  steel  nuts  are  used.  They  are  us- 
ually made  hexagonal,  square,  or  round, 
and  In  standard  or  special  castellated 
forms.  The  caatellated  nut  differs  from  the  . 
ordinary  forms  In  that  it  has  Blots  cut 
across  the  head  to  receive  a  cotter  pin  or 
key  which  goes  through  the  bolt  or  bar  and 
locks  the  nut  In  place.  Steel  and  iron  nuts 
are  very  extensively  used  In  electrical  ma- 
chinery, Installation  of  equipment,  power 
plant  and  line  construction,  electric  rail- 
way track  and   overhead   construction,    etc. 

Manufacturers: 

American     Equipment     Co.,     Norristown, 
Pa. 

Atlas  Bolt   ft    Screw   Co.,    The.    1100-1144 
Ivanhoe  Rd,,   Cleveland,  Ohio. 

Chicago  Nut   Co.,    2518  W.   20th   St.,  Chl- 


,  Hartford.  Conn. 


eland.  Ohio.     "Namco." 
National    Acme    Co.,    The,    27s    De   Coui 
relies.    St.    Henri,   Montreal,   Que      ~ 


New  York,  N.  Y. 

Stowell  Screw  Co.,  Ltd.,  The,  290  St.  Paul 
St.,  W.,  Montreal,  Que..  Can. 

Supplee-Biddle  Hardware  Co..  G07  Com- 
merce  St.,  Philadelphia,  Pa. 

Universal  Chain  Co.,  The,  Stroudsburg, 
Pa. 

NUTTALL  CO.,  R.  D,— Pittsburgh.  Pa. 
Manufacturer  of  gears,  flexible  couplings, 
trolley  bases  and  wheels,  etc.  President, 
F\  A.  Estep;  vice-president,  Milton  Rupert; 
general  sales  manager,  L.  H,  Keln.  Main 
office.  McCan  disss  St.  &  Harrison  Ave., 
Pittsburgh,  Pa.  Branch  office.  111  W. 
Washington  St..  Chicago,  III. 

NUWAV .—Trade  name  for  electric  wash- 
ing machine  manufactured  by  the  Haag 
Bros.  Co.,  Peoria,  111. 

NUWAY  BOILER  CO.— 810  Monadnock 
Block.  Chicago.  Ml.  Manufacturer  of  boil- 
ers for  power  plants.  General  manager,  P. 
O.  Kaise- 


i   name   for  Insulating   fiber 


rade  name  for  electric 
lanufaetured  by  the  New 
Supply    Co.,    11    Broadway, 

N.  W.  2.— Trade  name  for  electric  hair 
/avers  manufactured  by  the  LeBiJou  Spe- 
laltles,   186  N.  ^a Salle  St.,  Chicago.  III. 

NYE  TOOL  ft  MACHINE  WORKS,  THE. 
-108-88  N.  Jefferson  St.,  Chicago.  111.  Man- 
ufacturers of  die  stocks,  pipe  cutters,  pipe 


and  other  tools.     Sole  c 


HBOARD    CO.— 422    E. 


of  switchboard 


NYLCO.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  New  York 
Lighting  Fixture  Mfg.  Co.,  67-6S  Spring 
St..  New  York,  N.  Y. 

NYLO-— Trade  name  for  lubricating  oil 
manufactured  bv  the  New  York  Lubricat- 
ing Oil  Co.,  116  Broad  St.,  New  York,  N.  Y. 


Digtzod  by 


Google 
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O. — The  chemical  symbol  for  the  ele- 
ment oxysen.  The  Greek  letter  omega 
(u>   Is  used  oh  a  symbol   for  the  ohm. 

OAKES  &  DOW  CO.,  THE,  ail  Atlantic 
Ave.,  Boston,  Mass.  Manufacturer  of  spark 
plugs.     Business  established  1914. 

OAKES    CO.,    THE    ROLAND    T.— Holy- 

" ' '■■  —  -     '   -'-;tric   Iron 

185.  Pres- 
Newell; 
■        Otis 

OAKES  ELECTRIC  HEN.— Trade  name 
for  electric  Incubators  manufactured  by  the 
uakes  Mfg.  Co.,  Tipton,  Ind. 

OAKES  MFG.  CO.-  -Tipton.  Ind.  Manu- 
facturer of  electric  poultry  Incubators.  L. 
K.  (Jakes,  president. 

OAK  WOOD  .—Trade  name  for  power 
transmission  belting  manufactured  by  the 
ri.  N.  Cook  Belting  Co.,  Howard  &  Fre- 
mont Sta..  San  Francisco,  Cal. 

OAK  WOOD.— Trade  name  for  soldering 
paste  made  by  the  Weaver  Specialty  Co., 
6344  Aurella  St.,   Pittsburgh,  Pa. 

OAMCO.-Tra.de  name  for  reflectors  for 
Industrial,  commercial,  stage  and  other 
lighting  purposes,  manufactured  by  tne 
uverbagh  &  Ayres  Mfg.  Co.,  411  S.  Clinton 
St.,   Chicago,  111. 

OASIS^-Trade  name  for  electric  ironing 
machine  manufactured  by  the  Uasls  Mfg. 
Co.,  Peoria,  111. 

OASIS  MFG.  CO.— Peoria.  111. 


O-B.— Trade  name  for  trolley  line  equip- 
ment and  electric  railway,  power  transmis- 
sion and  distribution  Insulators,  manufac- 
tured   by    tne   Uhlo   Brass   Co.,    Manstleld. 


HE  S.— Pittsburgh, 


OBERMAYER    CO 

Pa.      Manufacturer   of    boilei 

Riann;  vice-presidents,  S.  T.  Johnston  and 
E.  D.  Frohman;  secretary,  L.  A.  Uoslger. 
Main  office,  2SS3  Smallman  St.,  Pittsburgh, 
pa.  Branch  offices.  Cincinnati,  Ohio;  1GS1 
W.  is tii  St.,  Chicago,  111.;  St.  Louis,  Mo.; 
Newark,    N.   J.;    Springfield.    Mass.;    Dallas, 

O'BRIEN    BOILER   WORKS   CO.,   JOHN. 

—1601   N.    V"~    "'      '■''     '   ' "■'■       

facturer    of 
1*73.  Presldi 

_      lei.,    . 

sales  manager,   W.  T.  Millei 

O'BRIEN     VARNISH     CO.-   South 

*  t  insulating  sjid   pro- 


tabllshed   1878. 


;  std  en 


W.   D.  O'Briei 
~      "       O'Briei 


general  manager,  E.  S.  Dickens. 

nee  and  factory,  Washington  A  Johnsoi 
Sts.,  South  Bend,  Ind.  Branch  offices  am 
warehouses,  316  4th  Ave.,  New  York,  N.  Y., 
175  W.  Jackson  Blvd.,  Chicago.  Ill;  31-33 
Woodbrldge  St.,  W..  Detroit,   Mich. 

OBSOLESCENCE.— Obsolescence  is  thi 
state  of  becoming  obsolete.  It  Is  a  specia 
form  of  depreciation  that  is  very  importun 
In  the  electrical  Industry.  It  results  frori 
new  Inventions  or  radical  Improvements 
and  changes  in  the  methods  employed  or 
in  the  machinery  manufactured,  etc.  II 
usually  causes  a  setback  or  a  passing-by 
of  the  older  forms  of  machinery  because 
of  an  increase  In  efficiency,  or  bee 
the  creation  of  new  demands  whlc..  -.  ... 
not  possible  to  meet  under  the  prevailing 
conditions  with  the  sizes  of  equipment  at 
hand.  When  a  new  or  improved  machine 
Is  compared  with  one  of  the  obsolete  type, 
but  not  yet  worn  out  In  the  physical  sense, 
to  determine  whether  the  new  type  should 
Immediately  supplant  the  old,  the  questloi 
Is  usually  determined  by  the  consideration 
whether  the  total  annual  charges  resulting 
from  the  substitution  r"' ' 


.   of   I 


mch  3 


riod   ot   the 
ductlon     costs 


machine.     Whi 

compared    wl 
ns  (deration 


lth      : 


give 


old 


.  _  j  certain  cases  In  which  obso- 
lescence is  not  a  proper  charge  against  de- 
preciation. In  these  cases  the  savings  in 
operation  secured  by  discarding  obsolete 
machinery  or  plant  should  be  used  to  amor- 
tize  the  coat  of  the  change.     Obsolescence 


of  this  type  where  the  Improvement  is  one 
of  efficiency  or  methods  Is  much  more  com- 
mon than  those  relatively  Infrequent  con- 
ditions which  make  it  almost  Imperative 

to  discard  the  old  for  the  new  because  of  a 
sudden  and  radical  advance  In  the  art. 

OCEAN  CABLE,— See  Cable,  telephone 
and   telegraph,    submarine. 

OCEAN  CABLE  TELEGRAPHY.— See 
Submarine  cable   telegraphy. 

O  C  O. — Trade  name  for  aluminum  solder 
manufactured  by  the  Mirete  Metal  Co.  ot 
Mass.,  Inc..  22f>  Main  St.,  Springfield,  Mass. 

ODOFOR.— Trade  name  for  electric  sew- 
age   pumps    manufactured 


St.,  Milwau _._ 

trie  Bigns.  Business  established  is  OS.  Presi- 
dent. William  Allenberg;  vice-president,  E. 
Aiienberg;  secretary  and  treasurer.  Otto 
C.  Driebel;  general  manager,  H.  H.  Gra- 
boske;  sales  manager,  C.  U,  Ullman. 

OEHRLE  BROS.  CO.— Philadelphia.  Pa. 
Manufacturer  of  lamp  snade  fringes.  Busi- 
ness established  IBsj.      president  and  sales 


delphla.   Pa.     Branch  offices.  32  S.  Wabi 
Ave.,     Chicago,     III.;     41     Union     Sq.,     New 
York,  N.  Y.;  3til  N.  Reno  St.,  Los  Angeles, 
Csi. 

OERLIKON        ELECTROLYZER.  — See, 
Schmidt  electrolyser. 

OERSTED,— The    oersted    is    the    unit   of 


OERSTED,  HANS  CHRISTIAN. — A  Dan- 
Isn    pnyslclBt,    born    at   Kudkjoblng   in    1ITT 

in    17M9   at   the    Universlt 

medicine  In   lSOO,    travele. 

18U4    and    again    In    1S1H-1813,    and    in    1806 

was  appointed  professor  of  physics  a 


action  existing  betwet 
i  ana  electricity.     Oersted's  gr 

-,  made  In  181U,  was  that  a.  rr___ 

was  deflected  by  a  current  In  a  wire 
g  over  or  below  It.  This  was  the 
it    experiment     combining    electricity 

md    opened    "~"    " " 

J'—      

.      industrial  arid  o .... 

the  unit  or  magnetic  reluctance  was  named 
the  oersted. 

OETTEL  PROCESS.— A  process  for  thf 
Mectrolytk  oxidation  of  potassium  chloride 
iK(.l)  to  potassium  chlorate  (KCIO,);  now 
little  used. 

OFF  NORMAL.— The  condition  of  an  au- 

Inmotlc    t.l.nhnn>    SWltCh    When    its    Bwltch- 

ay  from  Its  normal  posl- 
ANC.ES,    MISCELl.ANE- 


tton. 

OFFICE    APfLi«m,ca, 

OUS,   ELECTRIC.— See  Offlc. .     .. 

appliances,  miscellaneous,  electric. 

OFFICE,      CENTRAL,      TELEPHONE.- 
This  is  the  room,   building,  or  place  where 


"iilly 


for  the 
Mted    e 


wltchboard 


switchboard      Is      subdivided. 

tchboard  location  Is  an  office.     Th 

e     single-office     exchanges     and 


Sometimes  In  a  manual  system,  there 

a  few  subscribers  so  located  that  they 
could  be  economically  served  by  a  few 
trunks  instead  of  running  all  their  sub- 
scriber lines  to  the  nearest  office,  yet  e< 
few  in  number  that  a  complete  manual  of- 
flee  would  not  pay.     In  this    * 


this 


1   answered  by   t 


This    is    also    called    an    automatic    district 

An  automatic  office  Is  one  In  which  the 
switching  Is  operated  automatically  by  the 
calling  subscriber,  by  dialing.  An  auto- 
matic exchange  sometimes  has  subomces 
also.  These  are  used  where  an  office  Is 
very  small,  so  that  it  pays  to  have  the  se- 
lectors for  It  Located  in  the  nearest  main 
office.  The  subofflce  has  only  llneswltches, 
connectors,  and  sometimes  a  few  selectors. 
It  depends  on  the  main  office  for  Its  switch- 
ing. Sometimes  it  Is  equipped  with  switch- 
ing repeaters,  so  that  calls  between  sub- 
scribers In  the  subofflce  will  not  hold  any 
trunks  between  It  and  the  main  office. 

OFFICE  LIGHTING  FIXTURES.— See 
Fixtures,  lighting,  office  and  drafting  room; 
also  Lighting  units,  office,  storp.  etc.; 
Lamps,  desk. 

OFFICE  MACHINES  AND  APPLI- 
ANCES, MISCELLANEOUS.— There  are  a 
number  of  other  classifications  covering 
the  more  common   office  machines  and  ap- 

chines  of  special  character,  such  as  high- 
speed motor-driven  addressing  machines, 
special  recording  machines,  etc.,  which  are 
not  so  listed.  It  is  Intended  that  such  ma- 
chines be  Included  under  this  general 
classification.  For  other  office  machines 
listed  In  other  portions  of  the  book  see 
the  following:  Billing,  Blueprinting,  Book- 
keeping, Computing,  Copying.  Dictating. 
Letter  folding.  Letter  opening.  Mimeo- 
graphing. Multl  graphing  and  Tabulating 
machines,  all  of  which  are  electrically  op- 
erated; also  see  Annunciators,  miscellane- 
ous; Erasers,  motor-driven;  Fans,  desk  and 
bracket;  Lamps,  desk;  Telephones.  Interior; 
Typewriters,  electrically  operated. 
Manufacturers: 


OFFICE    WIRE.— See 


nous   attachments   for  switch...,   ....      

ness  established  1890. 

OHIO.— Trade  name  for  conduit  fittings 
manufactured  by  the  Frankel  Light  Co., 
Cleveland,  Ohio. 

OHIO.— Trade  name  for  electric  cranes 
manufactured  by  the  Locomotive  Crane  Co. . 


graprllle  products  made  by  the  Ohio  Car- 
bon Co.,  821»  Almlra  Ave.,  Cleveland.  Ohio. 

OHIO. — Trade  name  for  splash  proof  In- 
duction motors  manufactured  by  the  Ohio 
El ec trio  &  Controller  Co.,  5900  Maurice 
Ave.,    Cleveland,    Ohio. 

OHIO. — Trade,  name  for  electric  passen- 
ger and  freight  elevators  manufactured  by 
the  Ohio  Elevator  &  Machine  Co.,  Curtis  A 
Jefferson  Aves.,   Columbus.  Ohio. 

OHIO.  —  Trade  name  for  lubricating 
manufactured   by   the   Ohio  Qrease 


?o.,  Loudonvllle,  Ohio. 
OHIO.— Trade  name 
uttlng  machine 


electric    cloth 

_  ...- Jd  by  the  Wolf 

Electrical  Promoting  Co.,  810  Main  St..  Cln- 


OHIO  BRASS  CO.,  THE.  -Mansfield. 
Ohio.  Manufacturer  of  trolley  line  equip- 
ment and  electric  railway  power  transmis- 
sion and  distribution  Insulators.  Business 
established  18BS.  President.  F.  B.  Black: 
Vice-presidents,  C.  K.  King  and  H.  S. 
Black;  secretary  and  sales  manager.  E.  F. 
Wlekwlre;  treasurer,  C.  V.  Marks;  general 
manager,  C.  K.  King.  Main  office.  Mans- 
field, Ohio.  Factories,  Manstleld,  Ohio:  Bar- 
L.erton,  Ohio.  Branch  offices,  SO  Church 
St..  New  York.  N.  Y  ;  343  S  Dearborn  St.. 
Chicago,  111.;  710  Wltherspoon  Bldg.,  Phila- 
delphia, Pa.  Sales  representatives.  Burt 
Gellatly,  2205  Oliver  Bldg.,  Pittsburgh.  Pa.; 
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drie  &  BolthofT  Mfg.  &  Supply  Co.,  Denve.. 
Colo.;  Charleston  Electrical  S  "  ">.. 
Charleston,  WT  Va.;  Sands  Eleci  g. 

Co.,    Wheeling.    W.    Vt;    Falrm.  ig 

Machinery   Co.,   Fairmont,   w.   '  ik 

&  Fletcher   Supply  Co.,   Inc.,   B  n, 

Ala.;  Jeffrey  Mfg.  Co.,  Columbus  >- 

lumbus  Mill  &  Mine  Supply  Co.,  s, 

Ohio;   Sterling  Hardware  Co.,  Ji  .; 

McComb  Supply  Co.,  Harland,  iu.,  n.id 
Jetllco,  Tenn. 

OHIO    BRONZE    POWDER    CO.— 1120    E. 
152nd   St..    Cleveland,   Ohio.      Manufacturer 


lurer  ana  sales  manager,  j 
neral  manager,  A.  K.  Moul- 


r.&sa  established  1S1T.  President,  M.  G. 
Tlelke;  vice-president,  W.  H.  Shepard; 
secretary,   treasurer  and  sales  manager,   J 


OHIO  ELECTRIC— Trade  name  for  elec- 
trie  vacuum  cleaners  manufactured  by  the 
United  Electric  Co.,  Canton,  Ohio. 

OHIO  ELECTRIC  4  CONTROLLER  CO., 
THE^^sOO  Maurice  Ave.,  Cleveland,  Ohio. 
Manufacturer  of  small  motors  and  lifting, 
magnets.     President,  F.  W.  Jessop. 

OHIO  ELECTRIC  LIGHT  ASSOCIA. 
T I  ON. —President,    Dudley    J.    Hard,    Woos- 

kilf,   Greenville.   Ohio.  '       '" 

OHIO  ELECTRIC  SPECIALTY  MFG. 
CO.,    THE,— Troy,    Ohio.      Manulacturer   of 

commutator  brushes.  Business  established 
1KU6.  President  and  general  manager,  J. 
K.  Simpson;  secretary,  W.  H.  Stillwell; 
treasurer,  J.  W.  Mear  ~ 

OHIO  ELEVATOR  &  MACHINE  CO— 
Curtis  &  Jefferson  Aves.,  Columbus,  Ohio. 
Manufacturer  of  electric  passenger  and 
freight  elevators.  Business  established 
l»6.  President  and  general  manager,  J.  H. 
DeVere;  vice-president,  U  F.  Sater;  sec- 
retary and  treasurer,  H.  R.  Burton.  Sales 
representatives,  Elevator  Equipment  &  Re- 
pair Co.,  Pittsburgh,  Pa..  Reliance  Elevatoi 
Co.,  Philadelphia,  Pa.;  Blake  Palm  &  Bro. 
Washington,  D.  C;  Klug  Elevator  Co..  St 
Louis,  Mo.:  William  Walker  Jones,  Ral- 
eigh, N.  C.;  Kanawha  Engineering  Co. 
Charleston,  W.  Va. 

OHIO  GREASE  CO.,  THE.— Loudonvllle, 
Ohio.  Manufacturer  of  lubricating  oils  ant 
greases.  Business  established  19UE.  Presi- 
dent,  C.   A.   Fisher;   vice-president,   W.   A 

E.  W.  Beardsley;  treasurer.  It.  W.  Beards 
ley. 

OHIO      INDEPENDENT      TELEPHONE 
ASSOCIATION.    —    President.      Frank      ' 
Beam,   Mt.   Vernon,   Ohio;   secretary,   H. 
Folson,  Circlevllle.  Ohio. 

OHIO  QUARRIES  CO.,  THE.— Citlze 
Bldg.,  Cleveland.  Ohio.  Manufacturer 
barriers  for  bus  and  switching  chambers. 

OHIO-TUEC— Trade  name  for  electi_. 
vacuum  cleaners  manufactured  by  the 
United  Electric  Co.,  Canton.  Ohio. 

OHM. — The  practical  unit  of  resistant 
Is  the  ohm,  which  is  defined  as  the  reels: 
ance  offered  to  an  unvarying  electric  qui 
rent  by  a  column  of  mercury  at  the  ten 
■      lelting    lei      "       ■ 


of  i 


i.   of   c 


1    of    10S.300    centimeter; 


Whl 


and 


ohm-cm.    Although 

equals  one  eublc  cenll- 


and  having  a  resistance  of  one  ohm.  See 
Mile-ohm. 

OHM  PER  CENTIMETER  CUBE.— The 
tclentlflc  unit  of  resistivity.  When  a  cube 
jf  any  material  one  centimeter  on  each 
side  has  a  resistance  of  one  ohm  it  lion- 
esses unit  resistivity.  Such  a  cube  Is 
jailed  a  centimeter  cube  and  the  "nit  Is 
sometimes,    foi 

ntlmeter.  a""' 

centimeter  

cut  (le.c),  the  lal  ..  . 
equivalent  to  that  of  a  centimeter  cube  but 
may  have  sny  shape.  The  resistance,  how- 
ever, depends  upon  the  shape  and  the  lat- 
ter must  be  specified,  as  It  la  by  the  centi- 
meter cube. 

OHMER.— Trade    name    for    Ignition    In- 

inotors  manufactured  by  the  Recording  & 
Computing  Machines  Co.,  1  Essex  Ave., 
Dayton,  Ohio. 

OHMLAC  MFG.  CO.— HO  S.  Dearborn 
St..  Chicago,  111.  Manufacturer  of  insulat- 
ing paints.  President,  treasurer  and  gen- 
em]  manager,  L.  F.  Lindley;  vice-presi- 
dent. L-  B.  Cary:  secretary,  F.  B.  LI  ml  ley. 

OHM  METERS.— Ohmmeters  are  direct- 
reading  Instruments  for  measuring  resist- 
ance. They  are  of  two  forms;  in  one  the 
principle  of  the  slide-wire  Wheatstone 
bridge  is  employed,  and  in  (he  other  the 
resistance  is  indicated  by  a  pointer  whose 
deflection  Is  some  function  of  the  resist- 
ance measured.      In   the  bridge  type  of  In- 

tlvely  low  resistance  only,  the  resistance  of 
one  arm  of  the  bridge  Is  fixed  while  the 
ratio  of  the  other  two  Is  adjusted  until 
balance  is  secured.  This  ratio  Is  adjusted 
by  sliding  a  contact  along  a  long  wire,  the 
two  segments  of  which  form  the  ratio 
arms.  Under  this  wire  may  be  plsced  a 
scale  which  Is  graduated  In  terms  of  the 
resistance  required  in  the  fourth  arm  of 
the  bridge  (o  obtain  balance. 
Under   constant  voltage   -the  deflection  of 


will    ■ 


y   a  dire 
res! star 


calibrated    in    ohms    and    thus    .-■ 

ohmmeter.  This  is  the  general  principle  of 
the  deflection  type  of  ohmmeters.  whicl- 
are  used  mostly  for  high  .resistances  am 
are    called    megohmmeters.      See    Megohm 

Manufacturer*; 

BIDDI.E,    JAMES    Q„    1211-13    Arch    St. 

Philadelphia.      Pa.        '■Megger"      testing 

sets,    for    testing    insulation 

of    Interior    wiring,    cables,    

motors,  etc.     See  "Megohmmeters"  for 

detailed  description.— Adv. 
ESTERLINE- ANGUS  CO..  THE.  Lemcke 

Annex,  Indinnapolis,  Ind. 
LEEDS   &    NORTHRUP    CO..   4901   Sten 

ton      Ave..       Philadelphia,       Pa..       130- 

Monadnock  Block.  Chicago,  111.    Wheat 

stone    bridge    and    Kelvin    bridge   typ' 


bridge    type 


The      Wheat 


ely  V,  ohi 
000  ohms,  with  an  accuracy  of  V,  per 
cent.  The  Kelvin  bridge  type  mea 
sures  resistances  from  .0001  to  11  oh  mi 


Is  e 


windings,    rail    bonds,    el 
umenlB  weigh 


ittng   a 


the  oh 

standard  is  an  extremely  difficult  proves 
The  name  International  ohm  is  applied  I 
this  concrete  standard.  The  ohm  euuaio 
10'  absolute  units  of  resistance.  A  length 
of  1000  ft.  of  No.  10  A.  W.  G.  annealed  cop- 
per wire  at  a  temperature  of  20°  C.  (68°  F.) 
has  a  resistance  or  approximately  one  ohm. 

OHM.  CM. —Abbreviation  for  ohm  per 
centimeter  cube. 

OHM.  GEORO  SIMON.— A  German  phys- 
icist and  discoverer  of  the  famous  elec- 
trical law  bearing  his  name.  lie  was  born 
at  Erlangen  in  1787.  and  died  at  Munich 
In  1864.  He  became  professor  of  mathe- 
matics In  the  Jesuits'  College  at  Cologne 
In  1817  and  in  the  Polytechnic  School  at 
Nuremberg  In  1833.  and  in  1852  professor  of 
experimental  physics  In  the  University  of 
Munich.  His  researches  were  chiefly  con- 
cerned with  galvanic  currents;  while  In- 
vestigating the  relative  conductivity  or 
1   he   finally   discovered    thi 


trical  resistance  has  been  named  the  ohm. 
OHM. mile— A    special    unit    of    resist- 
ance represented  by  a  wire  one  mile  long 


_ -nately  7  lbs. 

i.— Adv. 

Queen-Gray  Co..  64-70  Johnson  St..  Ger- 
mantown,   Philadelphia,   Pa. 

Holler -Smith  Co..  1133  Broadway.  New 
York.  N.  T. 

THOMPSON-LEVERING  CO..  327  Arch 
St..  Philadelphia.  Pa.  The  Vawter  In- 
dicating ohmmeter.  originated  and  de- 


Vawter  Indicating  Ohmmeter 

r sloped  by  Prof.  Vawter  in  the  re- 
search laboratory  of  the  Thompson- 
Levering  Co.,  Is  the  result  of  years  ol 
careful   thought  and  study   to  product 


ras 


in  addition,  is  independent  of  voltage 
and  magnetic  variations.  Among  the 
Important  features  Incorporated  In  the 
Vawter  indicating  ohmmeter  are;  1 — 
Simplicity  of  operation.  2—  Reliability 
at  all  times.  3. — Accuracy  of  Indica- 
tions. 4— Uniform  scale.  G — Independ- 
ent of  variations  In  voltage.  6 — Inde- 
..  .  t  of  variations  in  magnetic  dux. 
-  Seir- contained.  S  —  No  magnetic 
Hnunt  to  be  adjusted.  9— No  calibra- 
tion to  be  made  before  using.  10 — 
Correctly  damped.  11— Hugged  con- 
struction. 12— Range,  practically  un- 
limited. The  operation  of  the  Instrument 
Is  extremely  simple.  The  resistance 
to  be  measured  is  connected  to  the  line 
posts,  the  contact  button  is  pressed, 
and  the  needle  swings  to  the  value  of 
resistance  measured.  Electrical  and 
mechanical  details  are  thoroughly  per- 
fected, both  theoretically  and  practi- 
cally. On  standard  types,  all  read- 
ings are  accurate  within  1  per  cent, 
and  to  within  1-10  of  1  per  cent  on  the 
special   type  Instrument  which   Is  sup- 

?lied  when  such  accuracy  is  required, 
he  instrument  will  withstand  all  the 
hard  usage  to  which  a  moving  coll  In- 
strument of  any  design  or  make  should 
be  put.  It  fills  a  very  long  felt  need 
for  an  Instrument  that  does  all  the 
work  of  measuring  resistance  accurate- 
ly  and   Quickly.     Also   see  display   adv. 

'Vawter."  (See  display  adv.  page  1286.) 


Weston  Electrical  Instrument' Co 
veriy  Park,   Newark,  N.  J. 

OHM'S  LAW.— The  numerical  I 
between  the  resistance  of  a  clrcu 
Impressed  e.m.t.   and  the   resulting 


Wa- 


i    thii 


s  Ohm' 


For  dire 


.-    ion   is:     , ., 

■=E/R.     The  same  relation  holds 
'    :ults  provided  all 


HM"8  LAW  FOR  A-C.  CIRCUITS— The 


I  the  resistance  volts,  indue- 
■e  volts  and  conde naive  re- 
are   out   of   phase   with   the 


current   to   whi 

pressed  voltage  must  have  components  op 

poslte  to  each  of  the  above  mentioned  volt' 


current  flowing  In  the  r __ 

In  phase  with  the  resistance;  the  compon- 
ent to  overcome  the  Inductive  reactance 
volts  must  be  one-quarter  of  a  period  ahead 
of  the  current,  and  the  component  to  coun- 

lag    the    current    one-quarier    nt    a    n»ri™* 
On  a  vector  diagram  IX. 
e.m.f,,  Is  90'  ahead,  IX,  is  »«     oemn< 
IR  Is  In  phase  with  the  current.    The  « 
sum   of   these    three   quantities   is    th 


.   =E/Z 
f  x.  Is  greater  than 


VK'+(X,- Xcj1,    is   called    the    Impedance 

OIL  AND  GREASE  CUPS,— The  lubri- 
cating of  much  electrical  machinery  Is  ac- 
complished by  means  of  oil  and  grease 
cups.  While  a  very  large  percentage  of  the 
motors  and  generators  are  lubricated  by  oil 
rings  running  In  oil  wells,  the  smaller  sizes 
and  some  makes  In  the  larger  sixes  use 
grease  or  oil  cups.  Small  motors  or  motors 
mounted  in  Inaccessible  places  usually  have 

Erease  cups  or  oil  cups  with  a  wick  which 
i  pressed  against  the  shaft  by  a  small 
spiral  spring.  These  require  filling  only  at 
long  Intervals.  Where  the  motors  may  be 
examined  occasionally  the  grease  cups  are 
so  arranged   that   by  a 


feed  while  others  have  a  small  piston  that 
may  be  given  one  or  two  strokes  to  create 
a  pressure  in  the  cup  that  will  Insure  a 
steady  flow  of  oil.  Oil  cups  usually  have  a 
glass  cylinder  containing  the  oil  so  that 
the  quantity  in  the  cup  may  be  readily  ob- 
served. In  the  sight-feed  type  the  ol! 
drips    Ihrough    a   section    wherein   the   flow 

Manufacturers: 

American  Galco.  Inc.,  Grand  Central  Pal- 
ace, New  York,  N.  T.     "Conus." 

American  Injcclor  Co.,  175  14th  Ave.,  Dp. 
troit,     Mich.       "Climax,"     "Economy," 

v,CO 


De- 

my." 
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e  Co.,  Boston, 


•'Emergency, "    -Moon.'    '■Star,"    "Sun," 

American    Stamping    Co..    Battle    Creek, 

Mich.      "American." 
Bay    State    Stamping    Co..    880    Chandler, 

St.,   Wort-eater,   Mass. 
Bowen    Products    Corp.,    Auburn,    N.    T. 

"Em  press." 
Challenge   Co.,   Batavla,   111. 
Corning  Glass  Works,   Coming,   N.   T. 
Crane    Co..    S3fi    8.    Michigan    Ave.,    Chi- 

Crosly  St; 

Mass,      "Crosby. 

Detroit   Lubricator   Co.,    Trumbull. 

coin,  Marquette  &  Viaduct  Sts..  Detroit, 
Mich.      "Detroit." 

Edeimann  4  Co.,  E..  2638-58  N.  Crawford 
Ave.,   Chicago,   III. 

Fay  ft-Esan  Co.,  J.  A.,  T05-TSE  \ 
St.,  Clnclnr-"    '■' 

Glillnder  &  £ 
delphla.  Pa. 

Oils  Bros.  Mfg.  Co.,  1901  S.  KUbourne 
Ave.,   Chicago,  III.     (oil) 

Harvard  Electric  Co.,  £25  W.  Van  Buren 
tit..   Chicago,   111. 

Lindholm  Metal  Stamping  Co.,  Inc..  107- 
116  Erie  St.,  Camden,  N.  J. 

Lonergan  Co.,  J.  E.,  211-21E  Race  St., 
Philadelphia,   Pa. 

Lunkenhefmer  Co.,  The.  Cincinnati.  Ohio. 
"  Acorn. '■  "Champion,"  "Cardinal," 
"Crown."  "Hawk,"  "Miami,"  "Pio- 
neer," "Reserve."  "Royal."  oil  cups; 
"Apollo,"  "Atlas,"  "Checklock."  "Dex- 
tro,"  "Ferro."  "Gom,"  "Grip." 
"Guard,"  "Ideal,"  "Jewel,"  "Lion." 
"Lock."  "Majestic."  "Marine."  "Owl," 
"Positive."  "Prtmo,"  "Securo,"  "Sure- 
ty."     "Teeferro."      "Tiger."      "Wingo." 

Madlson-Klpp  Corp.,  Waubesa  St..  Madi- 
son.  Wis. 

Oil  Well  Supply  Co.,  213-H5  Water  St.. 
Pittsburgh,   Pa. 

Penberthy    Injector    Co..    Ltd.,    Windsor. 

_Ont..    Can. __  "Penberthy." 


..    Mllw. 


!.    Win. 


Sherwood  Mfg.  Co..  1702-1712  Elmwood 
Ave  .  Buffalo.  N.  T.  "Niagara,"  "Sher- 
wood."   "Buffalo." 

Waterbury  Mfe.  Co.,  236  Grand  St.,  Wa- 
terbury.    Conn. 

Wilkinson    Co.,    William    H.,    West    Med- 


__ ■  "Tarrant."  "Temple Fa 

rler,"  "Topaz."  "Tremont,"  "Trophy 
oil  cups.  "Dandy."  "Duchess."  "Dlplo 
"Domino."      "Dragon. 

"Dwart,"  grease 

OIL  BURNERS,  POWER  PLANT.— 
These  devices  consist  essentially  of  a  noz- 
zle burner  for  control  of  the  flame  and  oil 
supply  In  power-plant  boilers  where  oil  Is 
used  as  the  fuel.  It  is  neceasary  to  con- 
that  the  particles  or  globules  of  oil  may  be 
thoroughly  mixed  with  the  air  and  give  a 
flame  of  large  area.  In  the  types  using 
steam  or  air  two  pipes  lead  to  the  nonle, 
one  for  steam  or  air.  the  other  for  the  oil. 
The  steam  or  air  and  oil  mix  In  the  nozzle 
to  form  an  atomized  spray.  A  by- pass 
from  steam  to  oil  pipe  is  usually  Included 
to  allow  the  cleaning  or  the  oil  pipe  bv 
blowing  the  high-pressure  steam  throuch 
It.  Valve™  In  the  burner  pipes  control  the 
air  or  steam  and  oil  supply.  The  tips  are 
shaped  to  obtain  the  particular  spread  of 
flame  which  may  be  desired. 

Mechanical  atomizers  may  also  he  advan- 
tageously   employed    instead    of    the    stoam 

omlzers  the  oil  enters  under  hieh  pressure 
and  operates  a  revolving  device  in  the  noz- 
zle of  the  burner  which  causes  the  oil  to 
be  ejected  In  a  verv  fine  spray,  or  atom- 
Izatlon  may  he  produced  hy  forcing  the  oil 
"    ■   high    pressure    through   a   small   ori- 


f  of  m 


Denver     Fire     Clay     Co.,     Denver,     Colo. 

"DFC." 
Hammel    Oil    Burning    Equipment 


Uacleod  Co..  The,  2232-39  Bogen  St.,  Cin- 
cinnati,   Ohio.      "Doelcam." 

National  Alrnii  Burner  Co.,  &th  &  Thomp- 
ii.ii    Sts.,   Philadelphia.  Pa.     "Nallonal." 

North  Anifiirmi  Mf(r.  Co.,  The.  531)2  Car- 
negie Ave.,  Cleveland.   Ohio. 

Powell  Co.,  The  William.  Cincinnati, 
Ohio. 

Schutte  &  Koertlng  Co..  1156  Thompson 
St.,   Philadelphia,   Pa. 


Scientific     Ins 


Co.,    711    8th 


T.ite-Jones  &.  Co.,  Inc.,  Pittsburgh,  Pa. 
Wayne    Oil     Tank     &     Pump     Co..     Fo 

Wayne,  Ind. 
Oil. -BURNING     EQUIPMENT,     POWER 
PLANT. — The   equipment    for   burning   fuel 
oil  consists  of  a  storage  tank,  a  pumr  "" 
delivering  the  oil  from  the  storage  tar 
the  burners,   a   heater   for   raising  th> 
i   the  burners   for  ato 


....      ...., of  rella 

blUty,  safety,  etc.  Storage  tanks  are  fre 
quently  placed  below  tround  and  may  b 
of  steel  or  concrete. 

Oil  may  be  atomized  either  by  steam  o 
compressed  air  or  by  a  mechanical  atom 
Iser.  For  the  former,  oil  is  pumped  to  th 
between  50        '   " 


Ilia,  i 


.  ten 


e  of  l 


-..  ..    Steam  at  both..   , . 

the  pump    is    usually    operated    by 

the  exhaust    of   which  is    used    for  heating 

the  oil   In   the   her' —    -  -  ■"    *--'- 

pumped    to    the    — ...    „    r 

about  200  lbs.  per  sq.  In.  at  S0O'  to  276*  F 
temperature:  atomlzatfon  occurs  by  forcing 
the  high -temperature  oil  through  a.  smal 
orifice  under  hitch  oreasure.  Steam  atom- 
to  2%  of  the  bollei 


izlng,  thus  preventing  a  possible  loss  of 
between  3  and  1%  of  the  boiler  output. 

Even  more  important  than  the  burner  Is 
the  furnace  where  the  air  and  burning  oil 
should  mix  together  freely  for  perfect  com- 
bustion. Furnace  volume  Is  to  oil  fuel  what 
crate  surface  is  to  solid  fuel.  | 

OIL      CIRCUIT      BREAKER.— A     switch 


...    -. „   ...e  circuit  under  one 

abnormal    conditions.       In    other 
i   designed  with 


Circuit  breakers,   oil. 

OIL    CITY    BOILER    WORKS.— B< 

Oil  City,  Pa.    Manufacturers  of  boiler 
and    steam    engines,      r 
1880.   President.   Charlet 
dent,    Frank    O'Day;    i 

and  general  manager,  u.  f.  Berry:  sales 
manager,  William  H.  Heagerty.  Main  of- 
flco,  Oil  City.  Pa.  Branch  offices.  601  5th 
Ave..  New  York.  N.  Y.;  1224  Marquette 
Bldg.,  Chicago.  111.  Sales  representative. 
Federal  Engineering  Co.,  .House  Bldg., 
Pittsburgh,  Pa. 


OIL      CONSERVATORS A      device     at- 
tached   to    large    or    high    voltage    oll-lm- 


•x 

mounted  above  the  t 

ansfo 

and  partly 

filled  with  oil,  which  keeps  

former  tank  completely  tilled,  A  breathing 
vent  filled  with  hygroscopic  material  con- 
nects with  the  upper  part  of  the  auxiliary 
tank  and  Introduces  dry  air  Into  the  space 
"    temperature 


3   of   a 


Manufacturer: 

GENERAL     ELECTRIC     CO.,     Schenec- 
N.  Y.    This  company  has  perfected  the 
conservator    type    of    tank     for    power 
transformers    as    a    standardized    prod- 
uct with   Its   value  fully  established  In 
the   Held   and  a   factory    equipment   al- 
lowing   its    economic    application,    par- 
ticularly of  transmissions  Involving  oil-. 
Immersed  units.      (Bulletin   49706.)     See 
adv.   pages    1203-1223.— Adv. 
OIL     FILTERS,     DEHYDRATORS    AND 
PURIFIERS.  -  Oil     filtering     and     purifying 
devices   are    used    for   both   lubricating   and 
Insulailnc   oils   so   that    they   may    be    used 
over   and    over   many   times.     As   the    re- 

510 


different,  the 

.      , ..  ... frerent.  Plain 

filters  are  ordinarily  used  with  lubricating 
and  cutting  oils,  to  remove  any  particles 
of  dust,  dirt  or  metal  flakes,  chips,  or  other 
foreign  matter  that  Is  present.  In  one  of 
the  common  forms  the  dirty  oil  Is  placed 
-     -   - --   -—  of  the  filter. 


the  larger  particles 


eign  matter  is  thus  washed  out.  This 
Hashing  operation  takes  place  on  three 
plates  over  which  the  oil  passes  as  It  tends 


a   purifying  and  dehydrating  outfits 

—     — '      *--     " — isformer    and 

orelgn  matter 
...._  ..._..  ..  oil  and  mois- 
ture held  In  suspension  is  removed.  The 
purifying  thus  differs  from  that  for  lubri- 
cating and  cutting  oils  as  small  amounts 
of  water  In  these  will  do  no  harm,  whereas 
a  very  small  percentage,  about  0.002%  by 
volume  of  water  will  make  insulating  oils 
unsuitable  for  use.  The  purifying  and  de- 
hydrating outfits  differ  therefore  from  the 


eral  layers  of  specially  prepared  Alter  pa- 
per or  a  high-grade  white  blotting  paper 
prepared  from  wood  pulp.  Any  sediment  or 
foreign  matter  is  strained  out  by  the  first 
paper  and  the  moisture  is  removed  by  the 
capillary  action  of  the  other  papers.  If 
the  oil  is  very  dirty  or  contains  much 
moisture,  it  Is  necessary  to  change  the 
filter  papers  quite  frequently.  Rotary  gear 
positive-pressure  pumps  are  used  to  force 
the  oil  through.  A  strainer  removes  all 
large  particles  before  the  oil  gets  to  the 
pump.  These  outfits  are  often  used  in 
large  power  plants  for  a  battery  of  traiw- 
formera  and  switches,  where  the  circulat- 
ing system  Is  arranged  bo  that  any  unit 
may  have  Its  oil  cleaned  or  dehydrated  to 
Improve  its  dielectric  strength. 
Manufacturers: 


„...  -..-„.   .... 'The,  Akron,  i 

lean."    "Burt,"   "Cross,"   "Warden." 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont.  Can. 

Del-aval  Steam  TurUne  Co.,  Nottingham 
Way,   Trenton.   N.  J. 

Elliolt  Co..  Frick  Bldg..  Pittsburgh,  Pa. 
"Elliott." 

Entorf  Filter  Co.,  Amboy.  111.  (for  gaso- 
line and  other  light  oils) 

Famous  Filter  Co.,  118  Pine  St.,  St. 
Louis.  Ho. 

Flower  Co.,  Walter  L.,  S12-3H  6.  8th  St.. 
St.   Louis,   Mo.     "Acme." 

GEN  KRAI,  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  The  method  developed  by 
this  Company  for  freeing  Insulating 
oil  from  moisture,  slime  and  sediment 
is  by  forcing  it  under  pressure  through 
several  layers  Of  dry  blotting  pacer 
in  a  specially  designed  Alter  press.  The 
outfits  are  provided  with  pump,  motor. 
piping,  drip  pan.  and  auxiliary  devices. 
Also  electric  oven  specially  developed 
for  drying  the  blotting  paper.  L'sed 
also  for  purification  of  crude  petro- 
leum, insulating  varnish  and  Japan, 
benzine  and  viscous  Insulating  com- 
pound. (Bulletin  1*701.)  See  adv. 
pages   1203-1223— Adv. 

Hunt  Mfg.  Co.,  Edward  J.,  20T  Market 
St.,   Newark,    N.  J. 

Johnson  Co..  John,  37th  St.  &  2nd  Ave.. 
Brooklyn.   N.  Y.      "Johnson." 

Mason  Regulator  &  Engineering  Co., 
TJ       "  *™-53    Dagenats    St.,    Mon- 


treal'. Que!.  Can. 
Mueller   Mfg.   Co., 

Ont.,  Can. 
Nugent  &   Co.,   Inc.,  William  W..  148  W. 

Superior   St.,  Chicago.  III. 
Rexford   Mfg.   Co..    Liberty,  Mo. 
Richards  on -Phenix      Co.,      124      Reservoir 

Ave..  Milwaukee.  Wis. 
Sechausen.  Wehrs  &  Co..  ITS  N.  Franklin 

St..   Chicago,   111.      "S  &  W." 
Wavne    Oil    Tank     &        Pump    Co..    Fort 


W 
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OIL,  LUBRICATING.— Wherever  relative 
motion  occurs  between  two  a  olid  bodies, 
especially     In      machinery,      lubrication      la 

'  ■   ■■  '"■         arylng 


lubricating  oils.  When  properly  lubricated 
a  film  of  oil  Is  maintained  between  the  two 
surfaces.  For  high  speeds  and  light  pres- 
sures, light  oils  are  used:  while  for  slow 
speeds  and  very  heavy  pressures  very 
heavy  oils  or  greases  are  used.  In  general 
It  Is  most  economical  and  best  results  are 
obtained  by  using  the  lightest-bodied  oil 
that  can  possibly  be  employed  satisfac- 
torily for  the  work.  Very  minutely  divided 
graphite,  such  as  de flocculated  graphite.  Is 
sometimes  added  to  oils  and  In  this  way 
their  lubricating  qualities  may  be  Improved. 


tieson    Olldag    Co..    Port    Huron,    Mich. 

Olldag." 

■  ,n  Oil  Corp.,  172  8.  Water  St.. 
itiunoon,  Mich.  "Amollco,"  "Mlnlar- 
dt>."  "Olecsity." 


□u,        uieoBiry. 

Clark  Co..  The  Fred  G„  1087  W.  llth  St.. 
Cleveland,  Ohio.  "Hyvis,"  "H.  M.  A 
L.  M.- 
Cook A  Swan  Co.,  Inc.,  148  Front  St., 
New  York,   N.  Y.     "Swanoleine." 

Cook's  Sons,  Adam,  708-710  Washington 
St.,  New  York,  N.  Y.      "Albany." 

Crescent  Oil  Co..  602  W.  Pratt  St..  Balti- 
more, Md.     "Crescent." 

Crew  Levlck  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia, Pa. 

Dearborn  Chemical  Co.,  332  S.  Michigan 
Ave.,  Chicago,   111. 

Emlenton   Refining  Co.,  Emlenton,  Pa. 

Faiil  Co.,   William  J.,  133  Front  St.,  New 


Fuller  &  Co.,  W.  P.,  Mission  &  Bealc 
Sts.,  San  Francisco,   Cal. 

Harris  Oil  Co.,  A.  W..  326  S.  Water  St., 
Providence,   R.   I.      "Harris." 

Henle.  Inc..  S..  21  Beaver  St.,  New  York. 
N.   Y. 

Independent  Refining  Co..  OH  City,  Pa. 

Indian  Refining  Co.,  244  Madison  Ave., 
New  York,   N.  Y.     "Havollne." 

Midland    Refining   Co.,   El    Dorado,    Kans. 

Moore  Oil  Refining  Co.,  The.  York  &  Mc- 
Lean Sts.,  Cincinnati.  Ohio. 

National  Refining  Co.,  Cleveland,  Ohio. 
"Natlf 


i   Oil   Products   Re  fining   Co., 

Pierce  Oil  Corp.,  26  Broad  St.,  New  York, 
N.  Y.     "Pennant." 

Plgot,    Sayre    Co.,    The,    17    Battery    PI., 


"ReUai  __. 

Robinson  A  Son  Co..  William  C,  32  South 
St..  Baltimore,  Md.  "Robinson,"  "Pit- 
troll." 

Sinclair  Refining  Co..  Conway  Bldg..  Chi- 
cago, III.     "Sinclair." 

Sloan  A  Zook,  101  Main  St..  Bradford, 
Pa. 

Standard  Oil  Co.  of  California.  200  Bush 
SL,   San  Francisco.  Cal. 

Standard  Oil  Co.  of  Indiana,  910  S.  Michi- 
gan Ave.,  Chicago,  111.  "Renown,"  "Su- 

Standard  Oil -Co.  of  Kentucky,  Louis- 
ville. Ky. 

Standard  Oil  Co.  of  New  York,  655  W, 
!6th  St..  Net*  Ydrk.  N.  Y. 

Standard  Oil  Co.  of  Ohio.  B.  Ohio  das 
Bldg.,  Cleveland,   Ohio. 

Star  Lubricating  Oil  Co.,  8714  Broadway. 


Sun  Co..  1428  S.  Penn  So..,  Philadelphia, 
Pa.    "Sun." 

Swan  A    Finch  Co..    New  York,   N.    Y. 

TEXAS  CO.,  THE.  17  Battery  PL,  New 
York,  N.  T.  Texaco  lubricants  of  all 
kinds  (or  power  plants,  central  stations, 
electric  street  railways,  marine  rail- 
roads, etc.  There  Is  •■Texaco"  lubri- 
cant for  every  purpose. — Adv. 

Tidewater  Oil  Co..  11  Broadway,  New 
York,  N.  Y. 

Traction  Lubricating  Co..  69  W.  Wash- 
ington  St..    Chicago.   HI.      "Tralueo." 

Transcontinental  Oil  Co.,  Benedum  Trees 


Pittsburgh.   Pa. 


Vacuum  Oil  Co..  61  Broadway,  New  York, 

OIL,    MISCELLANEOUS     INSULATING. 
—Oil  is  used   extensively  as  an   Insulating 


_ J  „    _ ._  :"& 

paints.  Nearly  all  oils  have  high  resistiv- 
ity, varying  from  10"  to  10'r  ohm-cm., 
and    high    dielectric   strengths,    which    vary 


currodes  iinil  destroys  the  muter  lata  in  con- 
tact with  It.  The  flashpoint,  which  Is  the 
temperature  at  which  the  vapor  resulting 
from  heat  Ignites,  should  also  be  high. 
Oil  Is  composed  of  hydrocarbons  and  hss 
the   general    formula  C.  H-.   or   Cn  H,n  +  2. 

Manufacturers: 

Caiman  A  Co.,  Emll.  100  William  St., 
New  York,  N.  T. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton.  Ont..  Can. 


Crew  Levlck  Co.,  Ill  N.  Broad  St.,  Phila- 
delphia. Fa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  This  Company  has  "found 
that  the  beat  operating  results  can  be 
obtained  by  using  specially  adapted 
oils  In  its  various  classes  of  apparatus. 
It  is  prepared  to  furnish  guaranteed 
Insulating  oils  having  characteristics 
best  adapted  for  service  with  each  type 
of  Its  apparatus.  Further  Information 
may  be  obtained  from  any  G-E  sales 
office.     See  page  1223.— Adv. 

Robinson  A  Son  Co..  William  C.  32  South 
St..  Baltimore,  Md.  "Robinson."  "Pit- 
Standard  Asphalt  A  Refining  Co.,  Bar- 
tlesvllle,  Ok  la. 

Standard  Oil  Co.  of  Indiana,  910  S.  Michi- 
gan Ave.,  Chicago,  III. 

Sterling  Varnish  Co..  The.  E?5-S  Fulton 
Bldg..   Pittsburgh,   Fa,      "Sterling." 

Sun  Co,.    1428   S.    Penn   Sq„   Philadelphia. 

Texas  Co.,  "The,  17  Battery  PL,  New 
York.  N.  Y..  and  Houston.  Tex.     "Tex- 

WE  STING  HOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh.    Pa,      (See    dis- 
play adv.   pages  1395-1402.) 
OIL       RESERVOIRS       AND       TANKS.— 
Sheet-metal    containers    provided    for   stor- 
ing the  supply  of  lubricating.  Insulating  or 
fuel   oil.      In    their  appllcatli        '        ' 


deal   1: 
iill"  II 


-.,    thes. 


such  I 


both  for  shipping  a 
Steel  reservoirs  ar 

nd  storage  In  the  plant. 

dally   where  a   lar 

e   plant  has  a   rlrculat- 

miiilm 


including    _    „    „.     , 

Lubricating  oil  Is  generally  kept  In  steel 
tanks  with  a  small  pump  arranged  for 
drawing  out  the  supply  as  needed.  Fuel 
oil  tanks  are  often  of  large  capacity  and 
therefore  special;  they  are  frequently 
placed    underground    In    the    yard    of    the 

Manufacturers: 


'.  18th  St., 


page  1267.) 
Bauer  Machine  Co.,  The. 

Kansas   City,    Mo,     "Bauer.  K..  t:.- 
Blggs  Boiler  Works  Co.,  Akron.   Ohio. 
Bowser   A   Co.,    Inc..    S.    F,   Crelghton    I 

Bowser  Aves.,  Fort  Wavne.  Ind. 
Codd   Co..    E.   J..    7O0-7OS   S.   Caroline   St 

Baltimore.   Md. 
Downlngtown  Iron  Works.  Inc.,  Downing 

town.  Pa. 
Hamler  Boiler  &  Tank  Co..  39th  &  Hals 

ted  Sts.,  Chicago,  111. 
International    Engineering    Works,    Inc 

Waverly  St..   Framlngharn,  Mass. 


Lead 


Worn 


539.  Sharon.  Pa. 
Plttsburgh-Des     Moines     S 
Ross  St.,  Pittsburgh.   Pa, 


The,   Drawer 
eel     Co.,      404 


&    Equipment   Co.,    722 
unestnui  m„  at.  Louis.  Mo. 
Wayne     Oil    Tank     A     Pump     Co.,     Fort 


Wavne.    Ind.  / 

OIL  SWITCH.— A  switch  whose  circuit 
opening  and  closing  contacts  are.  Immersed 
In  oil.  See  Switches,  oil.  If  an  oil  switch 
Is  provided  with  automatic  means  for 
breaking  the  circuit  under  one  or  more  ab- 
normal conditions  and  Is  designated  to 
function  as  an  automatic  protective  device. 
It  is  called  an  oil  circuit  breaker.  See  Cir- 
cuit breakers,  olL 

OIL  TEMPERATURE.— The  temperature 
of  the  oil  surrounding  any  piece  of  elec- 
trical apparatus  should  not  exceed  90°  C. 
In  any  part,  as  registered  by  thermometer. 

OIL  TESTING  CUPS  AND  DEVICES.— 
The  Insulating  value  of  oil,  upon  which 
most  oil  insulated  apparatus  depends  for 
Its  principal  Insulation,  can  be  ascertained 
rellablv  only  by  measuring  Its  dielectric 
strength  by  direct  voltage  test.  In  this 
test  samples  of  the  Insulating  oil  are 
poured  Into  special  oil- tea  ting  cups,  fre- 
quently called  gaps,  containing  special  elec- 
trodes across  which  high  potential  energy 
Is  applied  from  a  high  voltage  transformer 
until  the  oil  breaks  down  and  a  discharge 

Oil  testing  cups  or  spark  gaps  are  us- 
ually made  of  insulating  material  or  com- 
position. Through  opposite  sides  of  the 
cups  are  passed  the  electrodes.  The  elec- 
trodes vary  In  gaps  of  different  manufac- 
ture. The  most  common  cup  which  Is  be- 
ing generally  adopted  has  electrodes  con- 
sisting of  flat  discs  1  Inch  In  diameter  and 
spaced  0.1  Inch  apart.  Some  cups  are  made 
with  micrometer  adjustments  for  setting 
the  gaps  between  the  electrodes  while  oth- 
ers to  be  accurately  adjusted  require  a 
special  feeler  gauge.     After  adjustment  the 


poured  Into  the  cup,  covering  the  electrodes 
bv  about  1  Inch.  After  all  bubbles  have 
disappeared  the  voltage  Is  gradually  In- 
creased until  breakdown  occurs.  Usually 
live  or  more  readings  are  taken  on  gap  fill- 
ings of  the  same  specimen  of  oil  and  an 
average  dielectric  value  determined.  It  Is 
very  essential  to  keep  the  Insulating  oil 
used  up  to  its  proper  dielectric  value  so  In 
addition  to  carefully  cheeking  up  the  oil 
at  the  time  the  oil  Insulated  apparatus  Is 
Installed  It  Is  customary  to  take  samples 
from  the  apparatus  and  make  routine  tests 
at  frequent  Intervals,  particularly  In  the 
case  of  high  voltage  transformers,  to  de- 
termine whether  moisture  or  foreign  ma- 
terial    has     lowered     the     oil's    dielectric 


..,...,., „   supplied   to   the   oil   testing 

cups  usually  from  a  special  transformer 
una"  control  apparatus  which  permits  ap- 
plying the  high-tension  voltage  by  succes- 
sively Increasing  steps.  In  one  compact 
set  that  Is  made  portable  for  field  testing 
the  of!  cup  Is  mounted  on  the  high-voltage 


3-up  t 


rol   1 

i  separate  small  panel. 
Other  large  sets  are  also  made  which  are 

I'ltable    for   laboratory   work   and   insula- 

|->n  testing  In  addition   to  oil  testing. 
Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Complete  line  of  oil  test- 
ing equipment  Including  oil  testing 
spark  gaps  for  use  with  existing  test- 
ing transformers;  the  G-E  Portable  for 
oil  testing  In  the  field  and  the  30.000- 
volt  oil  and  Insulation  testing  set.  The 
G-E  Portable  OH  Tester  Is  a  small 
compact  portable  set  of  three  prin- 
cipal pieces  of  apparatus:  the  main 
25,000-volt  testing  transformer,  auto 
transformer  control  box.  and  the  oil 
spark  gap.  (Bulletin  69901.)  The  30.- 
000 -Volt  Oil  and  Insulation  Testing  Set 
includes  the  main  high  potential  trans- 
former. Induction  regulator  control, 
circuit  breaker,  and  trucks,  all  mount- 
ed as  a  unit.  Voltmeter  Is  supplied 
for  use  with   the   voltmeter  coll   of  the 

ment    suitable    for    oil    testing.    Insula- 
tion testing  and  laboratory  work.  {Bul- 
letin    6970T-A.)       Both     of    the     above 
equipments  can  be  furnished  for  either 
110   or   220    volts   and    26   or    60    cycles. 
See  adv.    pages    1203-1223.— Adv. 
Westlnghouse  Electric  A  Mfg.   Co..  Bast 
Pittsburgh.      Pa.        (See      display     adv. 
pages  1396-1402.) 
OIL  TRANSFORMER.— A  transformer  In 
fhleh  the  roils  are  Immersed  In  oil  as  dis- 
Ingulshed   from  the  air-cooled  or  air-blast 
ype.     See  Transformer. 

OIL.   TRANSFORMER    AND    SWITCH 

'ho  Ideal  oil  used  as  a  cooling  and  Insu- 
lting fluid  for  transformers  should  be  a 
rood  Insulator.   have  good  thermal  conduc- 
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tlvlty,    high    sped  lie    I 


.    high    toe  indent 


..     .    . ,    low"    viscosity   and 

capable  of  withstanding  high  operating 
temperatures  without  carbonizing;  It  must 
also  be  tree  from  acids  or  any  other  In- 
gredient that  will  attack  fibrous  materi- 
als, iron,  copper  or  varnish.  The  oil  gen- 
erally used  is  a  pure  mineral  oil  obtained 
from  crude  petroleum  by  fractional  distil- 
lation. It  has  a  dielectric  strength  of  from 
40,000  to  50.000  volts  when  tested  between 
discs  0.5  Inch  in  diameter  set-0.2  In.  apart. 
It  is  important  that  the  oil  contain  little 
or  no  moisture,  as  its  presence  reduces 
the  dielectric  strength  very  rapidly.  The 
viscosity  of  the  oil  Is  a  very  Important 
property<  »"  the  more  sluggish  the  oil  the 
Blower  will  be  Its  circulation  and  conse- 
quently the  transfer  of  heat  will  be  corre- 
spondingly slow.  While  the  flashpoint 
should  be  high,  it  Is  not  such  an  Impor- 
tant factor  In  transformer  oil,  because  the 
maximum  temperatures  existing  In  trans- 
ignite. 


n  oil  If 


milar 


r  oil   switch 


■    oil. 


i,   oil   c 


crated  by 


break- 

Lted  by  flashes  caused  by  the  make  and 
...  :ak  of  contacts.  For  this  service  the 
viscosity  of  the  oil  is  not  so  Important, 
but  the  high  flash  and  firepolnts  are.  TheBe 
ran  be  obtained  by  using  a  heavier  oil. 
When  used  on  outdoor  equipment  a  special 
ail  having  a  very  low  congealing  point  Is 
used.  This  generally  lowers  the  flashpoint 
also.  The  flashpoint  should  be  from  ISO' 
to  200*  C.  (Also  see  Oil,  miscellaneous,  In- 
sulating.) 

•    St. 


i  Transformer  Co.,  178-182  Em- 
itted St.,  Newark.  N.  J. 

Becker  Electric  Works,  3  OSS  Lincoln 
Ave..    Chicago,   111. 

Crescent  Oil  Co..  602  W.^Pratt  St.,   Baltl- 

Crow  Levlck  Co.,  Ill  N.'  Broad  St.,  Phila- 
delphia. Pa. 

Rrne.ry   MfK.  Co..  Bradford.  Pa.   "Emery." 
Emlenton    Refining   Co.,    Emlenton.    Pa. 
Flske    Bros.    Refining    Co..    24    State    St., 

New  York,   N.  Y.     "Flake's. ■' 
Franklin  Oil  Works,   Franklin,   Pa.      "Al- 


y« 


,  23  Beaver  St..  New  Y 


National    Refining    Co.,    Cleveland.    Ohio. 
Pennsylvania    OH    Products    Refining   Co., 


,  Baltimore.  Md.     '-Robinson," 


Standard  Oil  Co.  of  California.  200  Rush 
St..  San  Francisco,   Cat. 

Standard  Oil  Co.  of  Indiana.  910  S.  Mich- 
igan Ave.,  Chicago,   III.     "Superla." 

S.   Penn    Sq„    Philadelphia, 

TEXAS  O0.7  THE.Tt  Battery  PI..  New 
York,  N.  Y.  Texaco  oils  for  trans- 
formers and  switches  are  made  by  Ihls 
company,  also  lubricants  for  all  pur- 
poses.— Adv. 


n  Oil  Co..  61  Broad wi 


OIL     WELL     SUPPLY     CO.— Pittsburgh, 


_ _rs.    die    stocks,     babbitt 

metal,  oil  pumps  and  olher  equipment  for 
oil  and  gas  wells  Husmess  e;-tnl>!i-hei1 
1803.  Main  office,  213-715  Writer  St..  Pltts- 
hurgh.  Pa.  Branch  offices.  New  York,  N. 
V.:  San  KYnnclsro.  Oil  ;  l.os  Angles.  CM. 
Factories.  Pittsburgh.  Pa.:  Oil  Citv,  Pa..: 
Oswego,  N.  Y.:  Parkersburg.  W.  Va.;  Los 
Angeles,  Cal.;  Poplar  Bluff,  Mo. 


luting. 


e  for  lubricating  oil 


oil* 


OILED  PAPER.— See  Paper,  oiled  and 
paraffined. 

OILERS.  ENGINEERS',  DYNAMO  AND 
MOTOR  TENDERS'.— Oilers  (sometimes 
called  oil  cans)  for  use  In  engine  rooms 
and  for  filling  motor  and  dynamo  oil  wells 
-■'  ■■  —  generally  —  - 


aclty  a 


i  of  spc 


.re   usually   made  of  brass,   occasionally  of 

~ho  spouts  vary  in  length  from  about  «  to 
4  Ins.  so  that  rather  Inaccessible  places 
nay  be  reached.  A  valve  operated  by  the 
humh  controls  the  flow  of  oil.  Several 
hapes  and  sizes  of  oilers  having  the  spouts 
Ither   at   the   top   or   extending   from   the 


■Ids  a 


In  capacity  from  about  W  Pint  to  2  quarts. 

Manufacturers: 

Ansonla  Novelty  Co.,  The.  255  Main  St., 
Ansonla,    Conn.      "Richard." 

Detroit  Lubricator  Co.,  Trumbull.  Lin- 
coln, Marquette  and  Viaduct,  Detroit, 
Mich       "Detroit." 

Deverall  Perfection  Mfg.  Co..  Caton  Ave. 
&  E.  8th  St.,  Brooklyn.  N.  Y. 

Eagle  Mfg.  Co.,  Wellsburg.  W.  Va. 
"Eagle." 


Porter    Co.,     The.     241    Water    St..     New 

York,  N.  Y. 
Richardson -Phen  I  x      Co.,      124      Reservoir 

Ave  .  Milwaukee.  Wis. 
Waterburv    Mfg.    Co..    Waterbury,    Conn. 

OILING     DEVICES,     MISCELLANEOUS. 

—In    addition    to    the    oil    and    rtfo**    runs 
"~ "     systems    described 


Tlu":e 

of    electrical 


The  oil  rings,  which 
motors  or  medium  slie.  *r>-  f«i  rings,  one 
or  two  to  a  bearing,  which  dip  Into  an  oil 
well  forming  part  of  the  lower  bearing 
housing,  and  raise  an  ample  si'i'Plv  of  oil 
to  the  Journal  over  which  Ihev  looselv 
hang  and  with  which  thev  revolve.  On 
smaller  motors,  such  as  fractional-horse- 
power motors,  a  small  cylindrical  oM  well, 
containing  a  felt  wick  which  Is  pressed 
against  the  journal  by  a  spiral  spring.  Is 
screwed  Into  the  lower  side  of  the  bearing. 
»»ry  satisfactory  service  and 
e  attention.  On  many  types 
.nachlnerv  gears  are  used 
mpletelv  surrounded  bv  oil  or 
1  gear  casings  on  such  machines 
aentlal  part  of  the  lubricating 
some  cases  the  centrifugal  ac- 


hese  oiling  devices  Is  an  oil  gaae:  for 
hese  see  Gages,   oil.   motor  and  generator. 

Manufacturer*: 

American  Galco.  Inc..  Grand  Central  Pal- 
ace. New  York.  N.  Y. 

Elliott   Co..  The,   Frick  BIdg.,  Pittsburgh, 

Pa- 
Hale  Electric  ft  Engineering  Co.,  1114 
Guardian  BIdg.,  Cleveland,  Ohio. 
"Hale." 

Harvard  Electric  Co..  626  W.  Van  Buren 
Bt,   Chicago.  111. 

I.tinketihelmer  Co.,  The,  Cincinnati.  Ohio. 

Madlson-Kipp  Corp..  Waubesa  St.,  Mndl- 


Nugent   &  Co..   Inc.,   William  W.,   146  W. 

Superior   St..    Chl'-aco.    III. 
Sherwood    Mfg.     Co..     1702-1713    lflmwood 

Ave.,   Buffalo.    N.    Y.      "Bufrnlo." 
Tucker.  W.  F.  &  C.  F..  191  Franklin  Ave.. 

Hartford.  Conn. 
Wilkinson    Co..    William    H.,    West    Med- 

OILINC  SYSTEMS.  CIRCULATING  OR 
CONTINUOUS.— Svstems  In  which  oil  Is 
constantly    supplied    to    the    bearings    In    a 


stems  Include 


illy   used   to 

small    engines,    turbines.    m< 

I  he.   rontlivimis   oIlinE   svnteni 

la   obtained   either  bv  gravity  action 

means  of  a  pump.    All         " 


e  oil  and  drlp- 


the  journal 

Eng.  Thrust  Hearings  in  vertical  turoines 
and  water-wheel  generators  also  require  a 
large  continuous  supply  of  oil  under  pres- 

Manu  f;ic til  rem: 

Bowser    ft   Co..    Inc.,    S.    F..    Crelghton    ft 
Bowser  Aves.,    Fort   Wayne,   Ind. 

Hurt   Mfg.  Co.,   The..   Akron.  Ohio    "Burt." 
Del. aval   Steam   Turbine  Co..  Nottingham 

Way,    Trenton.   N.  J. 
I.unk.-nlielmcr  Co..  The.  Cincinnati.  Ohio. 
Muscat    ft    Co.,    Inc..    William   W.,    146  W. 

Superior  St.,  Chicago,  III. 
Richardson  -Phenlz      Co.,      124      Reservoir 

Ave..  Milwaukee.  Wis. 
Wayne     Oil     Tank     &     Pump    Co.,     Fort 


01 LTITE.— Trade 


i   for  sheet  pack- 


133   N,  7th  St..   Philadelphia,   Pa. 

O,  K. — Trade  name  for  die  stocks, 
threading  dies  and  screw  plates  manufac- 
tured by  the  Greenfield  Tap  ft  Die  Corp., 
Sanderson  St.,  Greenfield,  Mass.,  and  the 
Greenfield  Tap  &  Die  Corp.  of  Canada. 
Ltd..  Front  ft  York  PL,  Gait.  Ont.,  Can. 

O.  K. — Trade  name  for  motors  manufac- 
tured  by    the   Marathon   Electric  Mfg.    Co.. 


:.,   Cincinnati,  Ohio. 

O.  K— Trade  name  for  electric  hoisting 
machinery  manufactured  by  the  O.  K. 
Clutch  ft  Machinery  Co.,   Columbia,   Pa. 

O.  K.— Trade  name  for  weatherproof  wire 
and  cable  manufactured  by  the  Phillips 
Wire  Co..    Pawtucket,   R.   I. 

O,  K.— Trade  name  for  bolt  and  rivet 
cutters  manufactured  by  H.  K.  Porter,  8 
Ashland  St.,  Everett,   Mass. 

O.  K.— Trade  name  for  guy  anchors  man- 
ufactured by  the  St.  Louis  Malleable  Cast- 
ing Co..  St.  Louis,  Mo. 

O.   K.    BENCH.-.Trade  name  for  electric 


manufactured 

Mfg.   Co.,    Davenport,   towa. 
O.    K.    CLUTCH    6    MACHINERY    CO. 


H. 


,    Mich.:    Fairbanks    Co.,    _._  .      .    ... 

Y.;  Fairbanks.  Morse  &  Co..  New  York. 
N.  Y.:  George  W.  Zlegler  Machinery  Co- 
Pittsburgh,  Pa.;  Brnndels  Machine  ft  Sup- 
ply Co.,  Louisville.  Ky. 

O.  K.  ELECTRIC— Trade  name  for  elec- 
tric washing  machine  manufactured  by  the 
H.  P.  Brammer  Mfg.  Co.,  Davenport,   Iowa, 

OK-I-CUP Trade    name    for    Industrial 

goggles  manufactured  by  Strauss  ft  Bue- 
^elelsen,    16    Hanover    PI.,    Brooklyn.   N.   Y. 

O.  K.  METAL  BOX  CO.— 198  Greenwich 
St..  New  York.  N.  Y.  Manufacturer  of 
■tee]  cutout  and  panel  switch  boxes.  Busi- 
ness    established     1909.       Sole     owner,     H. 


lu.iiiia  Citv.  Olila.:  secretary.  II.  A.  I.ane. 
1107  First  National  Bank  BIdg.,  Oklahoma 
City,  Okla. 

OKO.— Trade    name    for    leather    belting 
manufactured   by  the  F"    ~      ' 


t  Cheever;  vice-president.   George 

M.  Brooks;  secretary,  W.  H.  Hodgins: 
treasurer.  F.  Cazenove  Jones:  general  man- 
ager, Lewis  G.  Martin;  sales  manager,  J. 
It  el  mar  Underbill.  Sales  representatives, 
central  Klectrfc  Co.,  Chicago,  III.:  Pettlng- 
ell-Andrews  Co.,  Boston.  Mass.;  F.  D.  Law- 
ten.'-  Electric  Co.,  Cincinnati,  Ohio;  Nov- 
elty Electric  Co.,   Philadelphia,   Pa. 

OLAF. — Trade  name  for  magnetic  con- 
tactors and  relays  manufactured  by  the 
Takamlne  Commercial  Corp..  120  Broadway, 
New  York,  N.  Y. 
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OLD  DOMINION.— Trade  name  for  sheet 
packing  and  Baskets  manufactured  by  the 
Dominion  Asbestos  &  Rubber  Corp..  154 
Nassau   St..  New  York.   N.  T. 

OLD  ENGLISH  SLATE  QUARRIES.— 
Boston.  Mass.  Manufacturers  of  all  col- 
ors of  slate.  Business  established  1908. 
President  and  general  manager,  Henry  H. 
Mathews;  secretary.  Paul  L.  Stueber; 
treasurer.  Free!  B.  Richards.  Main  office, 
10  Milk  St..  Boston.  Mass.  Factories. 
Fair  Haven  and  Pultney,  Vt.  Branch  of- 
fice   and    warehouse.    Glentis    Falls,    N.    T. 


d  L.  F.  Coppel. 

OLD  GENUINE— Trade  name  for  brass 
and  bronze  castings  manufactured  by  the 
Lumen  Bearing  Co.,  Buffalo.  N.  T. 

OLD  HICK.— Trade  name  for  rope  paper 
manufactured  by  C.  B.  Jewitt  A  Bros..  18- 
14  Ferry  St.,   New  York.  N.  Y. 

OLD    HICKORY.— Trade 


iers  and  special - 
&   Insulation  Co..   Yorktyn,  Del. 

OLEOSITY.— Trade  name  for  lubricating 
oil  manufactured  by  the  American  Oil 
Corp..  173  $.  Water  St..  Jackson.  Mich. 

OLIVE  HILL  REFRACTORIES  CO., 
THE.— Ashland.  Ky.  Manufacturer  of  re- 
fractories for  furnace  linings,  etc.  Presi- 
dent, John  F.  Hagar. 

OLIVER  ELECTRIC  &  MFQ.  CO.— St. 
Louis,  Mo.  Manufacturer  of  lighting  fix- 
tures, electrical  wiring  devices  and  boxes. 
President  and  general  manager,  Q.  W.  Oli- 
ver; vice-president.  E.  R.  Hoyt;  secretary 
and  sales  manager,  J.  A.  Amos;  treasurer, 
J.  B.  Oliver.  Main  office  and  factory,  4221 
Forest  Park  Blvd.,  St.  Louis,  Mo.  Branch 
office,  E40  MeCormick  Bldg.,   Chicago,  TIL 

OLIVER  INSTRUMENT  CO.— Adrian. 
Mich.  Manufacturer  of  motor-driven  saw- 
ing, filing  and  lapping  machines. 

OLIVER  IRON  *  STEEL  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  pole-line  hard- 
ware. Main  office  and  factory.  10th  & 
Muriel  3ts.,  Pittsburgh.  Pa.  Branch  offices. 
60  Church  St.,  New  York.  N,  Y.;  Monad- 
nock  Bldg.,    San   Francisco.   Cal.- 

OLIVER  MFQ.  CO.— 326  S.  Desplaines 
St.,  Chicago.  III.  Manufacturer  of  automo- 
bile Jacks.  Business  established  1891.  Pres- 
ident and  general  manager,  W.  H.  Oliver; 
secretary,  W.  P.  Robblns;  treasurer.  R.  J. 
MacKinnon. 

OLIVER  MFQ.  CO.,  THE  W.  W.— 1483 
Niagara  St..  Buffalo,  N,  Y.  Manufacturer 
of  electric  buffers.  Business  established 
1880.  President.  Frank  G.  Oliver;  secre- 
tary. Walter  T.  Oliver. 

OLIVER-SIMPSON.— Trade  name  for  au- 
tomobile jacks  manufactured  by  the  Oliver 
Mfg.  Co..  326  8.  Desplaines  St..  Chicago.  IU. 

OLIVETTE.— Trade  name  for  stage  light- 
ing lamp  manufactured  by  the  Universal 
Electric    Stage    Lighting   Co.,    2*0    W.    50th 


— 297-3 


La- 


fayette   St..    New    York,    N.    Y.      Manufac- 

Presldent.  Ernest  Warrin;  vice-presidents, 
Robert  Zepp,  Herman  P.  Lowe;  secretary 
and   treasurer.   Charles   M.  Dubbs. 

OLSEN  TESTING  MACHINE  CO..  TINI- 
US.— 600  N.  12th  St.,  Philadelphia,  Pa.  Man- 
ufacturer of  armature  balancing  and  test- 
ing machines.  President.  Tinlus  Olsen; 
vice-president    end    treasurer.    Thoriten    Y. 

OL8ON-B0  ETTOER  ELECTRIC  MFQ. 
CO.— 411    N.    Franklin    St..    St.    Paul.    Minn. 

Manufacturer  of  electric  dumbwaiters,  mo- 
tors and  air  compressors.  Business  estab- 
lished 1906.  President  and  treasurer,  H.  S. 
Olson;  vice-president,  J.  Schudel;  secre- 
tary. J.  Otto  Nelson. 

ONE-FLUID  THEORV^A  theory  of  the 
nature  of  electricity  proposed  by  Benjamin 
Franklin  In  which  It  was  held  that  elec- 
tricity was-  a  single  fluid  uniformly  per- 
vading all  substances  but  capable  of  being 
drawn  to  or  from  a  substance  as  by  rub- 
bing. The  substance  having  more  than  the 
uniform  amount  was  said  to  be  positively 
charged,  and  that  having  less,  to  be  nega 
lively  charged.  The  modern  electronic  the- 
ory while  not  an  outgrowth  of  the  one 
fluid  theory,  resembles  It  through  Its  hv 
pothesls  of  electrons  as  being  the  onlv  kind 
of    electric    charges.      See    Electron    theory. 

ONE-4-ALL. — Trade,  name  for  heater 
plugs  manufactured  bv  the  M.  Propp  Co., 
108   Bowery,  New  York.  N.  Y. 

ONE-HAND-Y.— Trade  name  for  elec- 
tric  drills   and   grinders   manufactured   by 


the  Knight  Engineering  &  Sales  Co.,  447 
E.  3rd  St.,  Los  Angeles.  CaL 

ONE  MINUTE — Trade  name  for  electric 
washing  machine  manufactured  by  the  One 
Minute  Mfg.  Co.,  Newton,  Iowa. 

ONE  MINUTE  MFO.  CO.— Newton.  Iowa. 
Manufacturer  of  electric  washing  ma- 
chines. President,  W,  C.  Bergman:  vice- 
president,  F.  H.  Bergman;  secretary  and 
treasurer,  A.  H.  Bergman;  sales  manager, 
J.  T.  Gibson. 

ONEIDA, — Trade  name  for  arc  tamp 
chains  manufactured  by  the  American 
Chain  Co.,  Bridgeport,  Conn. 

ONEIDA.  —  Trade  name  for  electric 
trucks  manufactured  by  the  Oneida  Motor 
Truck  Co..   Green   Bay,   Wis. 

ONEIDA  MOTOR  TRUCK  SO.— Green 
Bay,  Wis.  Manufacturer  of  electric  trucks 
Business  established  1917.  President  and 
genera]  manager,  Lafayette  Markle;  sec- 
retary, Samuel  H.  Cady;  treasurer.  Mitchell 
Joannes;  sales  manager,  H.  J.  Butler. 

ONTARIO  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 


.   McKay,    Room  208,   110  Church   E 


Mfg.  Co..  Menasha.  Wis. 

ONWARD  MFQ.  CO.— Menasha.  Wis. 
Manufacturer  of  electric  air  humidifiers. 
President,  O.  C.  Little;  vice-president.  L. 
H.  Julius;  secretary  and  treasurer,  F.  O. 
Heckrodt. 

OPAL  AND  OPALESCENT  GLASS— 
Opal  glass  Is  glass  In  which 

white    in   appearance,    and    all    light    

mltted  through  the  glass  Is  thoroughly  dif- 
fused so  that  when  used  as  a  globe  or  re- 
flector for  Illuminating  glassware,  the 
source  of  light  cannot  be  seen  through  the 
vlasa.  but  a  fairly  even  illumination  ap- 
Dears  all  over  the  surface  of  the  glass. 
noatescent  glass  Is  that  In  which  the  fine 
diffusing  particles  are  Insufficient  In  num- 
ber to  prevent  the  alass  from  being  partly 
transparent,  so  that  objects  or  Unlit 
sources    can    be    partly    seen    through    the 

OPAL  SIGN  WORKS,  INC.— 254  10th 
Ave.,  New  York.  N.  Y.  Manufacturer  at 
electric  signs.  .Business  established  1S83. 
President,   Davis  " "-  ,J  — • 


Herb 


letters. 

OPALUX— Trade  name  for  reflectors  for 
liKhrlrisr  purposes  made  bv  the  Opalux 


.   Giea 


:.   H 


Factory,  Brooklyn.  N.  Y. 

OPAQUE.— Not  transparent  nor  translu- 
cent to  ordinary  light.  Many  substances 
that  are  opaque  to  such  light  allow  ultra- 
violet light  or  X-rays  to  pass  through  them 
Most  lighting  reflectors  are  opaque,  but 
those  for  semi-indirect  lighting  are  trans- 
lucent. 

OPEN     ARC     LAMP— An     arc     lamp     In 

which   the  arc   Is  not   — *       '    ' 

xygen.    as    is    done    ! 


The 


indoned  for  ordinary  lighting 


_    rapid    consumption    of 

bona,  but  la  still  used  for  projection  and 
photographic  purposes.  See  Lamps,  arc, 
carbon,   enclosed   and   open. 

OPEN  CIRCUIT— Anv  electric  circuit, 
which  either  Intentionally  or  accidentally, 
Is  ooen  at  some  point.  A  term  commonly 
HPplltnl  to  an  accidental  open  spot  In  the 
circuit,  as.  an  ^'open  clrcr  — "  ' 
ture:    often    contracted  to 

OPEN-CIRCUIT      ARMATURE— One     in 
-'iched    f- 


ither  coll. 

OPEN-CIRCUIT  BATTERY, 
more  primary  cells  of  a  type  especially 
■ulted  to  Intermittent  service,  such  as  for 
door  bell,  flashlight  or  telephone  work. 
Such  a  battery  quickly  becomes  polarized 
under     continuous     load     hut     regains     Its 

orklng    effectiveness    during   rest    periods. 

■       -       Polarization. 

OPEN-HEARTH     PROCESS.— A     method 

"    making    steel    In    which    pig    Iron    with 
ler    scrap    wrought    " —    --    - -    -••■■' 


Also 


used  i) 


regenerative    reverberatory    type    with 

open    hearth.      Also    called    **--    ■"■" 

Martin   process. 


f  th. 


OPEN      MACHINE.— Sue      under      Motor. 


WORK.— That    type 


exposed    insulators,    knobs    i 
not  enclosed  In  conduit. 

OPENERS.      DOOR.— See     Door     openers 

and  closers,  garage;  Door  openers  and  clos- 
ers, miscellaneous;  Door  openers,  house, 
electromagnetic;    Door    operating    devices, 

OPENINQ     MACHINES,     LETTER.— See 
Letter  openjpg  machines,  motor-driven. 
OPERATING-ROOM       LIGHTING      FIX. 

TURES.— See  Fixtures,  lighting,  operating 
room  and  other  hospital. 

OPERATING  ROOM,  TELEBHONE  OF- 
FICE.--The  room  In  which  a  manual 
switchboard  Is  located  and  In  which  the 
operators  make  the  connections  from  call- 
ing to  called  parties. 

OPERATION  INDICATORS,— See  Indi- 
cators,   operation. 

OPERATOR,  TELEPHONE.— A  person, 
nearly  always  a  woman,  who  makes  Con- 
nections on  a  manual  switchboard.  Oper- 
ators in  a  large  office  are  divided  Into 
groups  depending  upon  the  type  of  boards 
they  work  on  or  the  service  they  render. 
The  following  are  the  principal  classes  of 
operators. 
_  "A"    Operator    or    Subscriber  s    Operator. 

era  subscribers  di- 

called  because  she  operates  the 

"B"  Operator  or  Switching  Operator.  The 
aerator  who  handles  trunk  calls,  usually 
ecelvlng  them  from  an  "A"  operator,  and 
connecting  them  to  the  called  telephone, 
io  called  because  she  operates  a  "B"  board. 

Chief    Operator.      A    person,    usually    a 


subscriber's   r 
toll  ticket  to  tn 
wording    opera 

Relief  Operator.  An  operator  who  011s 
the  places  of  regular  operators  who  are  oft . 
duty  for  a  short  time.  * 

Toll  Operator.  An  operator  who  makes 
connections  on  a  loll  switchboard,  connect- 
ing people  of  different  cities,  for  which 
service  toll  fees  are  charged. 

Toll-Line  Operator.  The  operator  who 
handles  toll  lines.  She  secures  the  con- 
nection to  the  distant  point  and  connects 
the  calling  subscriber.  It  Is  she  who  is 
calling  when  the  subscriber  hears  that  he 
Is  "wanted  by  "long  distance." 

OPERATOR'S  SET.— This  is  the  tele- 
phone apparatus  of  an  operator  for  talking 


*lth    i 


-     _  PIANO   CO.— 16    S.    Peoria 

St.,  Chicago.  111.  Manufacturer  of  electric- 
ally operated  pianos  and  organs.  Presi- 
dent, L.  M.  Severaon. 

OPHTHALMOMETERS  AND  OPH. 
THALMOSCOPE8.  ELECTRICALLY  IL- 
LUMINATED.—An  ophthalmometer  Is  an 
Instrument  used  for  measuring  the  size  Of 
-     ■    "    '  the 


„.  .s  thrown  from  a  small  Illuminated 

stencil  mounted  on  the  side  of  the  instru- 
ment. The  stencil  Is  backed  by  an  opal 
glass  plate  behind  which  la  mounted  the 
small  incandescent  lamp  used   as  the   light 

An  ophthalmoscope  Is  an  Instrument  for 
viewing  the  Interior  of  the  eye,  particu- 
larly the  retina.  It  consists  usually  of  a 
small  circular  plate  having  a  hole  In  the 
center  through  which  ophthalmologist  (eve 
specialist)  examines  the  eye  with  or  with- 
out the  aid  of  lenses.  Light  from  a  minia- 
ture electric  lamp  mounted  in  the  Instru- 
ment directly  above  the  plate  Is  thrown 
Into  the  eye,  reflected  there  and  returns 
the  opening  to  the  eye  of  the  observer. 

Manufacturers: 

Eastern   Brass  Works,   281-23  Thirteenth 


McEIlIott   &   Dahl,   26   % 
:.,  E.  B.. 


Lake  St..  Chl- 


York,  N.  Y. 
Queen-Gray  Co..    64-70  Johnson  St.,   Ger- 
mantown.  Philadelphia,  Pa. 

■Google 
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OSCILLATORS 


Reld  Instrument  Co.,  Inc.  J.  E.,  408  N. 
l:!tn   .St..    Philadelphia.    Pa. 

Williams,  Brown  &  Earle.  Inc..  SIS  Chest- 
nut St.,   Philadelphia.  Pa. 

OPLtX.- Trade  name  lor  electric  sign 
manufactured  by  the  Flexitime  Sign  Co., 
74  Kail  St..   Buffalo,  N.  Y. 

OPTICAL  TEST  CHARTS,"  ELECTRIC- 
ALLY ILLUMINATED.— These  charts  are 
used  In  the  standard  vision  tests.  The 
electrically  Illuminated  types  usually  have 
the  chart  laid  out  on  a  pane  of  opal  glass 
or  ground   glass   to  give    uniform  Illumina- 


tion  o 


pane  by  using  a  light 

a  cabinet. 


1  pane  are 


placed   hehlnc 

usually  made  up  In  the  

which  may  he  fitted  with  a  roller  curtain 

In  use.  In  some  cases  the  chart  Is  In  the 
form  of  a  curtain  with  several  Interchange- 
able sets  of  test  lines  so  aa  to  make  It 
difficult  to  commit  the  test  letters  to  mem- 
ory. 

Manufacturers: 

Hepburn  Telephone  Mfg.  Co.,  The,  125 
8.  Dearborn  St.,  Chicago,  111. 

Queen-Gray  Co.,  I4-T0  Johnson  St.,  Oer- 
mantown.  Philadelphia,  Pa. 

Wllilama,  Brown  ft  Earle,  Inc.,  918  Chest- 
nut St..  Philadelphia,  Pa. 

OPTI  MUS. — Trade  name  for  electroplat- 
ing apparatus  and  supplies  manufactured 
by  A,  P.  Munolng  ft  Co.,  Church  St.,  Mat- 
swan,  N.  J. 

ORANGEBURG. — Trade  name  for  under- 
ground fiber  conduit  manufactured  by  the 
Fibre  Conduit  Co.,  Orangeburg;,  N.  T. 

ORCHESTRA  LIGHTING  FIXTURES— 
See  Fixtures,  lighting,  orchestra. 

ORCHESTRIONS,  ELECTRICALLY  OP- 
ERATED.—These  Instruments,  designed  to 
Imitate  an  orchestra,  usually  Include  a  pi- 
ano, base  and  snare  drums,  cymbals,  flute 
-  and  sometimes  bells  or  xylophone  and 
string  Instruments.  Various  mechanisms 
actuate  the  devices  playing  the  Instru- 
ments, either  by  mechanisms  controlled  by 


latlot 


Manufacturers: 

Deagan,  Inc.,  J.  C,  1770  Berteau  Ave., 
Chicago,  111. 

Natlona*!  Electric  Piano  Co.,  St.  Johns- 
vllle,   N.  Y. 

North  Tonawanda  Musical  Instrument 
Works.   North  Tonawanda.  N.  Y. 

Retina  Co.,  The.  47  W.  34th  St.,  New 
York,  N.  Y.     "Reglna." 

Wurlltzer  Mfg.  Co..  The  Rudolph,  North 
Tonawanda,   N.  Y.     ■'Wurlltzer." 

ORE  AND  COAL  BRIDGES,  LOADERS 
AND  UNLOADERS.— At  coal  and  ore 
docks,  It  is  desirable  to  handle  the  mate- 
rial at  the  maximum  possible  speed  and 
with  minimum  labor,  which  Is  beat  ob- 
tained by  electrically  driven  equipment. 
Special  loaders  and  unloaders  may  be  used 
for  this  or  they  may  be  combined  with 
some  form  of  bridge.  They  have  been 
much  used  at  large  ore  and  coal  docks, 
especially  on  the  Great  Lakes.  There  are 
two  general  types  of  bridges,  the  "man- 
trolley"  and  the  "rope -trolley."  The  man- 
trolley  type  has  all   the  hoisting  and  con- 


type  the  motors  are  In  a  stationary  

house  and  power  Is  transmitted  to  the 
hoisting  drum  and  carriage  by  means  of 
cables;  In  this  case  the  operator  is  located 
In  a  stationary  cab  at  the  end  of  the 
bridge.  The  bridge  Itself  In  both  types 
runs  over  parallel  tracks  which  extend 
along  the  length  of  the  yard  or  dock  like  a 
gantry  crane.     The  bridge  may 


coft]  o 


In  connection 

for  distributing  It „. 

In    dock-type    coal    unloaders    the 
picked  up  by  buckets  dropped  Into  the  ship 


-age  yard. 


i   hoists,    drums,    bridge    i 


loader 


the 


nt,    etc. 


:  the  stiff -leg  principle, 
which  cuiwusug  ui  a  vertical  hoisting  leg 
raised,  lowered  and  drawn  In  and  out  by  a 
pantograph  or  parallel-motion  structure 
supported  on  the  bridge.  A  bucket  on  the 
leg  bottom  Is  rotatable  and  It  as  well  as 
the  entire  machine  Is  under  the  complete 
control  of  the  operator  who  rides  In  a  cab 
on  the  leg  so  that  he  can  see  every  part 


which  it  Is  dumped  Into 


mckets,  especially  when  the  coal  __ 
are  picked  up  from  storage  piles.  In  many 
of  these  various  types  of  equipments  a 
weighing  scale  Is  Included  as  part  of  the 
equipment.  Many  of  these  sets  are  motor- 
operated,  a*  this  permits  remote  control, 
eliminates  danger  of  freezing  In  cold 
weather  and  makes  a  very  economical  ar- 
rangement. They  save  a  great  deal  of  la- 
bor and  load  and  unload  a  vessel  so  rap- 
Idly  that  It  Is  tied  up  at  the  dock  for  a 
minimum  time.  Some  of  the  unloaders 
have  exceeded  a  capacity  of  BOO  tons  of 
ore  per  hour. 

Manufacturers: 

Myers- Whaley  Co.,   Knoxvllle,  Tenn. 

Wellman-Seaver-Morgan  Co.,  The.  7000 
Central  Ave.,  Cleveland,  Ohio.  "W- 
S-M." 

ORE  SEPARATORS.— See  Separators 
electrostatic;  Separators,  magnetic  or  Iron. 

OREGON  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 
—State  Chairman.  R.  C.  Kenney,  389  Rurn- 
slde  St.,  Portland.  Ore.;  secretary,  F.  R. 
Whittlesey.  212  Henry  Bldg..  Portland.  Ore. 

OREGON  LOCAL  TELEPHONE  ASSO- 
CIATION—President      Charles      E.      Wells. 


Hlllsboro.    Ore.;    secret 
GofT.  Newberg,  Ore. 

ry-tr 

easurer. 

E.    E. 

ORGAN      ACTIONS, 
GOVERNORS.— Bee     A 

BLC 

WERS 

AND 

electrli 


.   organ,   electric;   Oovern- 


ORQANIC  CHEMISTRY.— That  branch 
of  chemistry,  which  deals  with  the  numer- 
ous compounds  known  as  hydrocarbons 
and   their  derivatives. 

ORGOBLO.— Trade  name  for  electric  or- 
gan blowers  manufactured  by  the  Spencer 
Turbine  Co.,  Hartford.  Conn. 

ORIGINAL  VELVET  GRINDER— Trade 
name  for  electric  grinder  manufactured  by 
the  F.  W.  Cochrane  Mfg.  Co.,  6829  S.  Ver- 
mont Ave..  Los  Angeles,   Cal. 

OR1  PHONE,— Trade  name  for  hearing 
device  for  the  deaf  manufactured  bv  the 
Harper  OHphone  Co.,  938  Old  South  Bldg.. 
Boston,  Mass. 

ORLEANS— Trade  name  for  lamp  color- 
ing compound  manufactured  by  C.  E. 
^ ,_.    „    ,-,.      ,,„   -.-, Bt>   Chicago, 


Franche    &   Co.,    410   I 


111. 


Abell    St.,    Toronto.    Ont..    Can.      Manuf 


of  transformer  cases  and  tankt.  

established  1»1S._  President,  C.  Dolph: 


r__-sldent,     A.     C.     Cami 

manager,  J.  A.   Ftndlay. 

ORNAMENTAL     OUTDOOR     LIGH 


„.,    Newels,    ornamental    Ilght- 

:als.   ornamental   lighting;   Ppsts. 

and    plain    street    lamp,    con- 


facturer  of  floor  and  table  lamps.  Part- 
nership.  William  Garren  and  Mr.  Barak. 

ORO. — Trade  name  for  automobile  acces- 
sories manufactured  by  the  Au-to  Com- 
preassor  Co.,  238  Mulberry  St.,  Wilmington, 
Ohio. 

ORPENITE— Trade  name  for  flexible 
Interior  conduit  manufactured  bv  the  Na- 
tional Conduit  Co.,  Ltd..  DtitTcrin  A  Queen 
Sis..  Toronto,  Ont..  Can. 

ORR  .ft  SEMBOWER,  INC— Reading 
Pa.  Manufacturer  of  fire-tube  boilers, 
st  earn -en  Bines  and  electric  hoists.  Busi- 
ness  established  1885.     President   and   gen- 


l"07    Commonwealth     Bldg.,     Philadelphia. 
Pn. 

ORTON  ft  STEINBRENNER  CO.— (SOS 
S.  Dearborn  St..  Chicago.  111.  Manufac- 
turer of  coal  and  ash  handling  equipment, 
cranes,  hoists,  etc.  Business  established 
1S06.  President,  H.  G.  Stelnbrenner;  vice- 
president,  E.  B.  Ayres;  secretary  and  treas- 
urer. P.  A.  Orton.  Sales  representatives. 
R.  J.  Thomas,  Leader  News  Bldg,,  Cleve- 


land. Ohio;  Bousack  Machinery  Co.,  1101 
Boatman's  Bank  Bldg.,  St.  Louis,  Mo,; 
Buck  master  -Luck-Maloochee,  Inc.,  New 
Orleans,  La.r  Canadian  Fairbanks  Morse 
Co.,  Vancouver,  B.  C,  Can.;  P.  Kranefeld. 
1707  Franklin  St.,  Denver,  Colo.:  S.  R-  Van- 
derbeck,  20  S.  15th  St.,  Philadelphia.  Pa.; 
Wonham,  Bates  &  Goods,  Inc.,  17  Battery 
PI.,  New  York,  N.  Y.;  Wonham,  Bates  ft 
Goode,  Inc.,  141  Milk  St.,  Boston  Mass., 
and  146  St.  James  St.,  Montreal,  Que,,  Can.; 
Utah  Machinery  Co..  Salt  Lake  City,  Utah; 
E.  E.  Broslus,  Pittsburgh.  Pa. 
ORUM,  S.  R.  M— North  Philadelphia,  Pa. 
'lattery  repair  shop  equlp- 


Manufac 


.    S.    DEPENDABLE.— Trade    name    for 


native 


the 


.. . —  ,. — Dearborn 

St.,   Chicago.   01. 

OSANN  CO.,  FREDERICK— New  York, 
N.  Y.  Manufacturer  or  sewing  machine 
power  tables  and  motors.  Business  estab- 
lished 1906.  President,  treasurer  and  gen- 
eral manager,  Frederick  Osann;  vice-pres- 
ident, Robert  L.  Lyons;  secretary,  Edward 
W.  Osann;  sales  manager,  Charles  W.  Bub- 
llti.  Main  office,  245  7th  Ave.,  New  York. 
N.  Y.  Branch  office  and  warehouse,  394 
Atlantic  Ave.,  Boston,  Mass.  Factories, 
Boston,   Mass.:   Brooklyn,  N.  Y. 

OSCILLATE,— To  vibrate  or  swing  bach 
and  forth,  in  electrical  work  the  current 
In  a  circuit  may  oscillate  under  certain 
conditions,  the  frequency  and  amplitude  of 
the  oscillations  depending  on  the  condi- 
tions prevailing  In  the  circuit.  The  ampli- 
tude usually  diminishes  but  under  special 
conditions  It  may  rise  to  the  point  of 
breakdown   of  the   Insulation. 

OSCILLATING  CURRENT.— A  periodic 
alternating  current  whose  frequency  Is  de- 
termined by  the  constants  of  the  circuit  in 
which  It  flows. 

OSCILLATING  PANS.  —  Electric  fans 
that  periodically  change  the  direction  of 
their  breeze;  their  oscillating  mechanism 
Is  actuated  by  the  fan  motor,  usually 
through  gearing.  They  are  contrasted  with 
the  nan os dilating  type  which  blow  their 
breeze  In  one  direction  steadily.  See  Fans, 
desk  and  bracket;  Fans,  car;  Fans,  column. 

OSCILLATOR.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
American  Oes  Machine  Co.,  Albert  Lea, 
Minn. 

OSCILLATOR, 

mutator  scoring.    These  oscillator*  are  rii'e 
chanlcal   or  magnetic.     A    common   type  c 

__     ....    depends  upo~    -    -■■■ 


vtilni; 


against  the  end  of  the  shaft.     The  r 

ing  higher  at  one  side  than  the  other,  the 
shaft  Is  alternately  pushed  away  and  per- 
mitted to  return.  In  the  magnetic  type  an 
electromagnet  is  periodically  energized, 
pulling  the  shaft  toward  Itself  and  then  al- 
lowing It  to  recede. 

OSCILLATORS,  RADIO — An  oscillator 
Is  any  device  for  producing  an  "oscilla- 
tory'' current  or  any  current  of  very  high 
frequency.  If  the  current  decreases  in  am- 
plitude continuously  It  is  called  a  damped 
oscillatory  current,  while  If  the  amplitude 
is  constant  It  is  called  a  sustained  oscilla- 
tory current.  There  are  several  methods  of 
producing  hoth  of  these  oscillations.  If  a 
charged  condenser  Is  suddenly  discharged 
In  s  circuit  containing  inductance  and  re- 
sistance In  series  with  the  condenser  a 
damped  oscillation  is  produced.  Such  a 
litably  proportioned  forms  a  radio 


9  dilator 


If   i 


similar  circuit  by  Induction,  and  the  Induc- 
ing e.m.f.  is  suddenly  cut  off,  an  oscilla- 
tory current  Is  produced.  This  gives  an- 
other type  of  oscillator. 

Oscillators  for  the  production  of  sus- 
tained oscillations  both  for  the  purposes  if 
measurement  and  In  the  transmission  of 
messages  are  very  important.  The  princi- 
pal   tyc—    -"     ■'•-    -"■■•---    •■■--     ->-■■    ■•  — 


)  of  t 


Igh-fre- 


ectron    tube,    the    I 


a  Item 


For 


equency,  radio.    The  arc  Is  a.__    

i  oscillator.  If  an  ordinary  d-c  carbon 
c  In  air  Is  shunted  by  a,  circuit  contain- 
g    capacitance    and    Inductance    In    series 


:,  sustained  o 

atlons  suitable  for  use  In  testing  or  < 
nunlcatlng  circuits  are  produced.  Th 
mown  as  the  Poulsen  arc. 

Manufacturer!: 

Chicago    Radio   Laboratory,    Ravenswood 
ft  Schrelber  Avea.  Chicago,  III. 
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Clapp-Eastham  Co.,  189  Main  St..  Cam- 
bridge, Mass. 

Cramer  &  Swain,  2916  N.  16th  St..  Oma- 
ha, Nebr. 

Deforest,  Lee,  Inc.,  461  3rd  St.,  San 
Franc  Ihco,   Cal. 

Federal  Telegraph   Co.,  S12  Hobart  Bldg., 


■.   Cal. 


General  Radio  Co. 

Gray   si'Danleison  Mfg.   Co.,  579  Howard 

St.,  San  Francisco,  Cal. 
Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 

National    Bank    Bldg.,    Elmhurst,    111. 


„._.     .......    l   B.,    HO   Second 

St,   San  Francisco,  Cal. 
Klltzen   Radio  Mfg.   Co.,   Inc.,  Flett  Ave.. 

Racine,  Wis. 
LEEDS   &    NOSTHRL'P  CO..    4901    Sten- 

ton    Ave.,    Philadelphia,     Pa.      "Vree- 

land." 
Liberty     Electric     Corp.,      Port     Chester, 

n.  y. 

Radio  Corp.   of  America,   231  Broadway. 

New  York,  N.   Y. 
Radio    Service    &    Mfg.    Co..    454    Merrick 

Rd.,    Lynbrook,    L.    I..    N.     Y.      "Radio 

Service." 
Radloland    Co.,    209    Alsop    St.,    Jamaica, 


T  Broadway,  N 


if  Tprk, 


N.  Y. 

Simon,  Emll  J. 
N.   Y. 

OSCILLION Trade  name  for  thermionic 

tubes  manufactured  by  Lee  DeForeat,  Inc., 
451   3rd   St.,   San   Francisco.   Cal. 

OSCILLOGRAPHS.—  Tlie  practical  oscil- 
lographs In  common  usage  are  special 
forms  of  galvanometer  whose  movable  ele- 
ments have  such  small  moments  of  In- 
ertia and  periods  that  the  deflection  la  at 
each  Instant  proportional  to  the  Intensity 
of  the  actuating  current.  Their  chief  use 
ts  ths  determination  of  the  wave  form  of 
alternating  currents.  They  may  be  of  the 
movable -coll,  movable- needle,  string  or 
electrostatic  types.  In  the  United  States 
the  most  common  form  consists  of  a  strong 
electromagnet  between  the  poles  of  which 
la  stretched  a  blfllar  suspension  upon 
which  Is  mounted  a  minute  mirror.  As 
the  alternating  current,  whose  wave  form 
Is  to  be  determined,  flows  up  one  side  of 
the  suspension  and  down  the  other,  one 
side  advances  while  the  other  recedes, 
causing  the  mirror  to  oscillate.  Since  the 
natural  frequency  of  the  vibrator  Is  many 
times  that  of  the  current,  any  variation  In 
the  deflecting  force  Is  Instantaneously  fol- 
lowed by  a  corresponding  change  In  the 
deflection.  The  Indicator  Is  a  beam  of  light 
from  an  arc  lamp,  or  other  strong  source 
of  light,  reflected  from  the  mirror.  The 
reflected  beani  Is  projected  upon  a  screen 
by  a  synchronously  rotating  mirror  and 
thus  the  path  of  the  beam  Is  extended  Into 
a  curve  at  right  angles  to  the  plane  of 
vibration.  This  curve  Is  a  representation 
of  the  fluctuations  of  the  current. 

For  permanent  records,  the  screen  Is  re- 
placed by  transparent  paper  or  tracing 
cloth  and  the  path  is  traced  with  a  pen- 
cil, or  the  rotating  mirror  Is  dispensed  with 
and  the  beam  is  reflected  upon  a  sensitized 

Rlate  or  film  and  photographed.  The  Aim 
i  moved  at  right  angles  to  the  beam  at  a 
speed  which  Is  adjusted  to  suit  conditions. 
The  highest  practical  frequency  of  oscil- 
lation for  a  bifilar  oscillograph  Is  about 
10.000  complete  oscillations  per  second.  For 
Investigations  requiring  engineering  accu- 
racy a  much  lower  freauenev.  ahoiii  6000. 
Is  satisfactory.  F< 
poses  a  still  lower  frequem 

Oscillographs    are    essent ... 

for  Investigating  wave  forms  and 


a  of 


ng  r 


electric  "phenomena""  Prof.  D7  C"  Miller 
has  used  the  oscillograph  principle  in  in- 
vestigating the  forms  of  sound  waves. 

Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,   W„  Toronto,   Ont.,   Can. 

Crane,  Harold  G..  322  Front  St.,  Adrian. 
Mich.     "Crane." 

QENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  This  Company's  oscillo- 
graph Is  a  compact  form  of  the  vibrat- 
ing loop  type,  combining  photographic 
and  tracing  features  In  one  apparatus. 
Among  the  scientific  requirements  that 
have  been  met  In  this  Instrument  are: 
short  free  periodic  time  compared  to 
the  periodicity  of  wave  forms  recorded; 
critical  damping,  that  Is,  the  free  mo- 
tion Jtist  ceases  to  be  oscillatory: 
negligible  self-induction  and  sufficient 
sensibility.  From  an  engineering  stand- 
point, the  working  parte  of  the  Instru- 
ment are  accessible.  They  are  also 
of   sufficient   size   to   be   renewed   and 


repaired   by   persons   ordinarily   skilled 

In  the  handling  of  testing  Instruments. 
(Bulletin  46111.)     See  adv,   pages  1203- 


Johns-Manvllle.  Inc..  .Madison  Ave.  and 
list  Bt,  New  York,  N.  Y. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  1  Norfolk  St.,  Cambridge,  Mass. 

OSCILLOGRAPHS,  SPECIAL.  —  Several 
special  types  of  oscillograph  have  been  de- 
veloped, but  are  not  extensively  used..  The 
electrostatic  type  is  essentially  an  electro- 
meter with  a'  low  free  period  of  vibration 
and  critical  damping.  This  type  of  oscillo- 
graph Is  best  suited  to  hlgh-voltags  work. 
It  consumes  no  energy  and  only  an  ex- 
ceedingly  small   current   for   operation. 

The  Braun  tube  oscillograph  Is  a  vacuum 
tube  especially  designed  for  determining 
wave  form.  The  principle  used  in  this 
form  of  oscillograph  Is  the  deflection  of 
cathode  rays  by  magnetic  forces.  The 
tube  consists  of  a  comparatively  long  stem 
of  1  to  2  Ins.  In  diameter,  terminating  in 
an  enlarged  cylindrical  bulb.  In  the  end 
of  the  stem  Is  sealed  an  aluminum  cathode, 
the  anode  being  sealed  Into  the  Hide  of 
the  stem  not  less  than  IB  cm.  distant.  Just 
below  the  bulb,  within  the  stem  is  a 
grounded  brass  target  coated  with  zinc 
sulphide  or  calcium  tungstate.  When  a 
contant  voltage,  from  10,000  to  20.000  volts, 
Is    connected    ti      "  " 


ralght 


up  the  tube.  All  of  these  are  stopped  by 
the  brass  targst  except  a  small  pencil  which 
passes  through  the  small  hole.  This  pencil 
falls  upon  the  glass  screen,  producing  a 
bluish  fluorescent  spot.  Two  coils  are 
placed  on  opposite  sides  of  the  tube  above 
the  target  and  through  these  is  passed  the 
current  whose  wave  form  is  to  be  deter- 
mined. The  magnetic  force  of  the  current 
deflects  the  pencil  of  the  cathode  rays 
through  an  angle  that  is  strictly  propor- 
tional to  the  current  intensity.  By  means 
of  a  rotating  mirror  the  path  of  the  de- 
flected pencil  may  be  expanded,  reproducing 
the  fluctuations  of  the  current.  As  the 
cathode  rays  are  without  Inertia,  ths  de- 
flected pencil  follows  waves  of  highest  fre- 
duency  without  error.  It  is  a  useful  Instru- 
ment for  Investigating  periodic  waves  of 
high  frequency.  *  The  chief  limitations  of 
the  Instrument  are  the  Inability  to  photo- 
graph the  path  of  the  pencil  by  a  single 
travsrse  over  sensitized  plate  and  the  width 
of  the  path  as  compared  with  the  ampli- 
tude of  the  curve. 

OSGOOD  TOOL  CO..  J.  L.— 46  Pearl  St., 
Buffalo.  N.  Y.  Manufacturer  of  tool  han- 
dles, etc.    J.  L.  Osgood,  proprietor. 

OSHKOSH.  —  Trade  name  for  line  con- 
struction tools  manufactured  by  the  Osh- 
kosh   Mfg.  Co.,    Oshkosh,   Wis. 

OSHKOSH      MFG.      CO.— Oshkosh.      Wli 


....    _.  C.   Leai...   „ .  . 

W.  Huelster.  Main  office  and  factory.  Osh- 
iosh,  Wis,  Branch  office.  Philadelphia,  Pa, 
OSMOTIC  PRESSURE.  —  The  pressure 
s-hlch  a  solution   of  a  salt  exerts  against 


tltion,  being  dragged  in  by  the  affinltv 
of  the  salt  In  solution  to  combine  with 
more  solvent,  while  the  salt  cannot  pass 
the  other  way.     Another  view  Is  to  regard 

dissolved  salt,  whose  molecules  bombard 
one    side   of   the    partition    and    thui 


which  Is  not  balanced  bv 
I  on  the  other  side.  It 
nt  part  In   the  passage  of 


the    pure    a< 

plays  an  1m _    .  . 

salts  through  membranes  In  thi 
body;  also  a  large  part  In  the  Ionization 
theory  which  was  primarily  conceived  in 
order  to  explain  anomalies  observed  In  os- 
motic pressure  experiments. 

OSTER  MFG.  CO.,  THE.  —  Cleveland. 
Ohio.  Manufacturer  of  die  stocks  and  pipe 
threading  machines. 

OSTERHOUT  ELECTRIC  CO— Philadel- 
phia, Pa.  Manufacturer  of  nonrenewable 
plug  fuses.  Business  established  1917.  F. 
C.  Osterhout.  sole  owner.  Main  offle,  1013 
Race  St..  Philadelphia.  Pa.  Branch  office 
nn.l   warehouse,   1B9  Fulton  St..  New  York. 


buzzers,    annunciators,    socki 

■rf,   speaking  tube   fittings,   push  but- 
and    other    specialties.       Established 


1862.  President,  C.  P.  Lashelle;  vice-presi- 
dent, W.  H.  Vogel.  Main  office,  171  Broad- 
way. New  York,  N.  Y.  Factory.  Brooklyn. 
N.  Y.  Branch  offices.  Seattle.  Wash.:  San 
Francisco.  Cal.;  Detroit,  Mich.;  St.  Louis. 
Mo.;    Philadelphia,   Pa.;   22  Lamoi  PI.,  Chl- 

OSTRANDF.R-SEYMOUF1  CO.— 7  S.Dear- 
born St..  Chicago,  111.  Manufacturer  Of 
electrotyplng  and  engraving  machines  and 
equipment.  President.  J.  G.  Ostrander; 
vice-presidents.  F.  A.  Ostrander  and  E.  C. 
Williams:  secretary,  J.  W.  Ostrander;  treas- 
urer. C.  W.  Ostrander. 

OTIS  ELEVATOR  CO.  — 11th  Ave.  and 
26th  St.,  New  York,  N.  Y.  Manufacturers 
of  electric  passenger  and  freight  elevators. 
Branch  offices  In  all  principal  cities. 

OTTAWA  CAR  MFG.  CO.,  LTD— Otta- 
wa, Ont.,  Can.  Manufacturer  of  crossarms, 
wood  molding  electric  street  sweepers,  and 
car  accessories.  President,  T.  Ah  earn; 
vice-president,  Warren  Y.  Soper;  general 
manager,  W.  H.  Mclntyre;  secretary  and 
treasurer,  O.  L.  Snelllng. 

OTTER  MFQ.  CO.— 243-246  W.  17th  St., 
New  York.  N.  Y.  Manufacturer  of  ignition 
parts   and   brushes   for   motors    and    gen- 

OTTER- WATERPROOF.  —  Trade  name 
for  leather  belting  manufactured  by  the 
W.  D.  Allen  Mfg.  Co.,  G66  W.  Lake  St., 
Chicago,  III. 

OTTO  ENGINE  MFG.  CO.— Philadelphia, 
Pa.  Manufacturer  of  Internal  combustion 
engines  and  suction  gas  producers.  Busi- 
ne—  ..t.Kii.h.^  i876.  president,  Daniel  B. 
Fi  er,  S.  B.  Dobbs.     Main  of- 

fl<  y,    33rd    and    Walnut    Sts„ 

PI  l    Branch  office  and  ware- 

hi  Clinton    St..    Chicago,    III. 

Si  .lives,  Akerlund  &  Semmes, 

In  y    PI..    New    York,    N.    Y.; 

F.  ?o„  66  Sudbury  St..  Boston. 

M 

OTTO  OZONIZER.— One  of  the  leading 
forms   of   apparatus   for   the   conversion   Of 

OTTOMAN.  — Trade  name  for  grinding 
wheels  manufactured  by  H.  A.  Stiles  &  Co., 
97  Oliver  St.,  Boston,  Mass. 

OUTDOOR  TRANSFORMER. —  One  de- 
signed for  outdoor  service,  as  on  a  pole  or 
In  an  outdoor  substation,  especially  the 
latter. 

OUTHENIN-CHALANDRE  CELL. —  An 
electrolytic  cell  for  the  production  of  alkali 
and  chlorine  using  Acheson  graphite  anodes. 
Iron  cathodes  and  unglazed  porcelain  dia- 
phragms. 

OUTLET.— In  electrical  construction  work. 


used  at  each  outlet  if  the  wiring  U 
The  term  "outlet"  Is  also  used  by  some 
central-station  companies  to  deslgnats  any 
sockets,  receptacles  or  wiring  terminals  to 
which  lamps,  motors,  heaters  or  other  ap- 
pliances may  be  connected. 

OUTLET-BOX  COVERS. —  See  Covers, 
conduit  outlet  box. 

OUTLET  BOXES.— See  Boxes,  conduit, 
outlet;  Boxes,  conduit,  for  concrete  con- 
struction; Boxes,  marine,  outlet  and  Junc- 
tion: Boxes,  outlet  or  switch,  for  armored 
cable:  Boxes,  outlet  or  switch,  for  flexible 
tubing:  Boxes,  outlet,  switch  or  Junction, 
for  exposed  conduit. 

OUTLET  BUSHINGS.  — See  Bushings, 
conduit  end  outlet. 


OUTLET  PLATES. —  See  Plates,  celling 
and  wall  outlet;  Plates,  floor  outlet. 

OUTLETS,  FLOOR.  — Floor  outlets  are 
small  fittings  placed  In  a  floor  during  con- 
struction and  connected  by  conduit  to  a  pull 
box,  generally  to  anticipate  future  require- 
ments. They  are  usually  merely  a  long- 
radius  conduit  elbow  or  tee  and  are  In- 
stalled so  that  the  top  Is  a  little  below  the 
floor  surface.  Adjustable  tops  with  water- 
proof caps  which  screw  Into  the  fitting  are 
then  installed  so  that  the  top  is  flush  with 
the  finished  surface.  When  the  outlet  Is  to 
be  used  the  wires  are  pulled  In,  and 
special  floor  receptacles  are  provided  which 
replace  the  cap.    For  the  regular  floor  outlet 

Manufacturer!: 
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Freeman  Electric  Co.,  EL  H..  801  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.  Y.     (See  adv.,  pages  1201-1223.) 

^eldler-Mlner  Co..  36  E.  Larned  St.,  De- 
trolt,    Mich.      -S-M." 

Stanley  &  Patterson.  34  Hubert  St.,  New 
York.  N.  Y. 

STEEL  CITY  ELECTRIC  CO.,  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa. 

Wind  man-Goldsmith,  Inc..  399-403  East 
Ave.,  Perth  Amboy.  N.  Y. 

OUTLINE  LIGHTING. —  A  method  of 
lighting  the  exterior  of  a  building  or  other 
structure  by  means  or  Incandescent  lamps 
closely  placed  along1  the  cornice,  windows, 
doorways  and  other  conspicuous  lines  of  the 
structure  so  that  these  rows  of  lamps  serve 
to  outline  It  quite  effectively  even  though 
they  do  not  Illuminate  the  wall  surfaces  to 
any  great  extent.  This  was  the  first  meth- 
od of  lighting  of  building-  exteriors  much 
used  and  was  employed  largely  for  spec- 
tacular effect.  During  the  last  seven  or 
eight  years  flood  lighting  of  buildings,  mon- 
uments, etc.,  Is  being  used  more  frequently 
than  outline  lighting  because  It  Is  cheaper 
to  Install  and  operate  and  serves  to  actu- 
ally Illuminate  the  surfaces  Instead  of 
merely  outlining  them. 

OUTPUT,  AVAILABLE.— In  an  electrical 
machine,  the  loaa  which  It  Is  capable  of 
carrying  for  a  specified  time  without  ex- 
ceeding the  specified  limitations  imposed. 

OUTPUT,  RATED.— The  output  marked 
on  the  rating  plate  of  a  machine.  See 
Rating  of  electrical  machinery. 

OUTSIDE  WIRING.  — Electrical  wiring 
Installed  for  any  purpose  outside  or  build- 
ings, as  overhead  telegraph  or  telephone 
lines,  lighting  and  power  lines,  trolley  lines, 
etc..  with  their  feeders  and  wiring  run  on 
the  outside  walls  of  buildings  or  other 
structures  for  lighting  or  decorative  effects. 
In  general,  wiring  exposed  to  the  weather. 

OVALDUCT.  —  Trade  name  for  conduit 
fittings  manufactured  by  the  Steel  City 
Electric  Co.,  1221  Columbus  Ave..  Pitts- 
burgh. Pa. 

OVALtTE.  —  Trade  name  for  boudoir 
lamp  manufactured  by  the  Ovallte  Co.,  313 
E.   22nd   St..    New  York,    N.   Y. 

OVALITE  CO.,  THE.  — 313  E.  22nd  St., 
New  York,  N.  Y.  Manufacturer  of  portable 
lamps.    General  manager.  R.  Felix. 

OVEN  EQUIPMENT  ft  MFG.  CO.,  THE. 
—New  Haven,  Conn.  Manufacturer  of  In- 
dustrial electric  ovens.  President.  V.  M. 
Tyler:  vice-president  and  general  manager, 
G.  P.  Simpson;  vice-president  and  sales 
manager.    J.    T.    Flake;    treasurer,    Brower 

OVENS,  ELECTRIC,  ANNEALING.— An- 
nealing Is  a  process  that  Is  applied  to  steel 
and  other  metals  and  also  to  glass  and 
chlnaware.  porcelain,  etc.  Steel  annealing. 
because  of  the  high  temperatures  required, 
Is  generally  done  in  a  furnace;  see  Furn- 
aces, electric,  annealing.  Glassware  after 
having  been  blown  into  complex  forms, 
such  as  chemical  laboratory  apparatus  of 
all  kinds,  requires  careful  annealing  to 
relieve  any  stresses  that  may  have  been 
set  up  In  the  process.  Chlnaware  and 
glassware  that  Is  given  colored  decoration 
requires  firing  or  heating  to  a  definite 
temperature  In  order  that  the  coloring  be 
permanent  by  fusing  Into  the  body  of  the 
....,;..,.,      *...„... -.|C  ovenB  are  superior 


of  the* 


time.     The   heating   elements   u...    ...    -. 

ranged  In  units  or  sections  so  that  the  heat 
may  be  gradually  Increased  and  again  grad- 
ually reduced,  which  gives  the  best  results 
In  annealing  delicate  articles. 
Manufacture  r»; 
Branford  Electric  Co.,  Inc.,  8  Church  St., 

New   York,   N.   Y. 
BURKE  ELECTRIC  CO.,  13th  and  Cran- 
berry  Sts.,   Erie,    Fa- 
Canadian   General   Electric  Co.,   Ltd.,   212 


King 


ElBCU 


t..  W., 


Furn 


St.. 


ielphla. 


Co.,    908 
Pa. 


"Greaves  Etc  he  lis. 

Electric  Heating  Apparatus  Co.,  1S-34 
Nesbltt  St.,   Newark,   N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  This  company.  In  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment   for   operation   on   direct   or 


alternating  current.    (Bulletin    48021. A.) 
See   adv.   pages   1203-1823. — Adv. 
Hoeklns  Mfg.  Co.,  Lawton  and  Buchanan 

Sts..  Detroit,  Mich. 
National  Electric  Heating  Co.,  Ltd.,  The. 
64     Queen     St.,     Toronto,     Ont.,     Can. 
■' National." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..    East    Pittsburgh,    Pa.      (See    dis- 
play adv.,  pages  1395-1402.) 
OVENS,     ELECTRIC,     ARMATURE, 
FIELD  AND  TRANSFORMER.— To   insure 
varnish   and  other  similar  Insulation   being 
of   dependable   quality   It  Is   advisable    that 
the    fluid    be    dried    rapidly    at    a    definite 
.fter  it  has  been  applied  to  the 


e   the 


i.  Held  coil  o 


noistU) 
e  used.     They  cons 


lonly    < 


whlc 


item.       The      heat -Insulated 

tructed    of   layers    of    metal 
packed    heat-insulating 


The    heating    units    are    usually 

<of  the  grid  type.  Rackn.  hangers,  or 
trucks  ordinarily  furnish  the  means  of 
handling  the  material;  however.  It  Is  some- 
times handled  by  conveying  machines 
which  feed  the  work  through  the  oven 
continuously.  The  speed  of  baking  depends 
largely  upon  the  amount  of  fresh  air  that 
passes  over  the  work,  and  the  power  con- 
sumed upon  the  manner  In  which  this  air 
is  circulated  through  the  oven.  The  ven- 
tilating system  Is  therefore  an  Important 
part  of  ovens  baking  railway  armatures 
or  other  large  work. 
Manufacturers; 
Branford  Electric  Co..  Inc.,  9  Church  St.. 

New  York.   N.  Y. 
BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts..    Erie.   Pa. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford    and    Myler    Sts.,    Hamilton,    Ont., 
Can.     ■  ■Westlnghouse." 
Despatch   Mfg.  Co.,   136:122   1st  Ave.,   N., 

Minneapolis.    Minn. 
Eaton   Electric  Furnace  Co.,   The,   Taun- 
ton.   Mass.      "Eaton." 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady,    N.   Y.       This    company,     In    co- 
operation    with      oven     manufacturers 
makes    electric    heating    and    control 
equipment   for   operattbn   on   direct   or 
alternating   current.    (Bulletin   48021.A.) 
See   adv,   pages   1203- 122 J. —Adv. 
Standard    Electric   Machinery    Co..    Balti- 
more.  Md.     "  Stan  da  rd-  Baltimore.1 ' 
WESTIN  CHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.   pages  1396-1402.) 
Young  Bros.  Co.,  6500  Mack  Ave.,  Detroit, 

Mich. 
OVENS,  ELECTRIC,  BACTERIOLOG- 
ICAL AND  OTHER  LABORATORY^For 
laboratory  purposes  a  number  of  types  of 
ovens  are  manufactured.  Generally  they 
are  of  the  box  type  fitted  with  racks,  trays, 
etc..  for  holding  the  samples  or  other  mate- 
rial In  the  oven;  also  with  pilot  lamps, 
pyrometers,  and  switches  for  heat  control. 
For  drying,  several  varieties  are  made 
which  have  a  vacuum  device  for  exhausting 
the  oven.  The  latter  type  differs  from  the 
others  In  that  It  Is  very  rugged  and  usuallv 
cylindrical  In  shape  to  withstand  consid- 
erable pressure. 

OVENS,  ELECTRIC,  BAKE,  HOTEL. 
RESTAURANT,  ETC.— This  type  of  oven 
has  several  advantages  over  the  fuel-fired 
ovens  which  are  bringing  it  Into  use  In 
many  hotels,  clubs,  restaurants,  bakeries. 
Institutions,  battleships,  etc.  They  have  a 
very  accurate  control  over  the  oven  tem- 
perature, thus  Insuring  uniform  results. 
They  have  the  further  advantages  of  clean- 
liness and  freedom  from  objectionable 
odors.      They   are    usually    built   "~ 


aller 
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tlons  may  be  superposed,  side  by  side,  or 
both.  The  heating  elements  are  commonly 
placed  on  the  walls  and  top  of  each  section 
to  give  a  uniform  distribution  of  heat. 
Elements  are  generally  or  unit  construction 
so  that  any  one  element  may  be  removed 
without  Interfering  with  the  others. 
Manufacturers: 
BramhalL    Deane    Co.,     261-26B    W.    S6th 

St..  New  York.  N.  Y.    "Deane." 
Canadian     Edison     Appliance     Co..,     Ltd, 
Downie      St.,      Stratford,      Ont.,      Can. 
"Hughes." 
Despatch   Mfg.   Co.,    116-122  1st  Ave..   N.. 

Minneapolis,  Minn. 
Duparquet.   Huot  &   Moneuse  Co.,   10S-114 

W.  22nd  St.,  New  York,  N.  Y. 
K1.IIKON  ELECTRIC  APPLIANCE  CO.. 
INC..  6600  W.  Taylor  St..  Chicago,  111. 
Manufacturer  of  Hotpolnt.  Hughes  and 
Edison  electric  appliances.  This  sta- 
tionary brick -type  oven  has  a  capacity 
of  600  1-lb.  or  720  li-lb.  loaves — or  60 
standard  19x27  In.  roll  pans.  16  to  the 
small  and  30  to  the  large  compartment. 


Electric   Bake  Oven 

It  has  six  heating  elements— one  under 
each  deck  and  one  at  top  of  the  upper 
compartment.  Each  element  operated 
by  a  separate  three-heat  switch.  It 
Is  87  Ins.  high,  161  ins.  deep  and  HI 
Ins.  wide.  The  compartments  are  11 
Ins.  high,  134  Ins.  deep  and  114  ins. 
wide.  Another  type  brick  oven.  No. 
316.  has  two  compartments,  and  la 
similar  to  No.  415,  the  oven  Illustrated. 
See  display  adv.  pages  12B2-J. — Adv. 
Electrlk  Maid  Bake  ShoPB.  203  Dakota 
Bids.,  St.  Paul,  Minn.  "Electrlk  Maid." 
National  Electric  Heating  Co..  Ltd.,  The, 
644  Queen  St.,  Toronto.  Ont..  Can. 
"National." 
Simplex   Electric   Heating  Co.,    85   Sidney 

St.   Cambridge.  Mass. 
Weeks  Mfg.    Co..  H.    G..  Hamilton.   Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
OVENS,      ELECTRIC,      BAKING      AND 
ROASTING,    PORTABLE.- When    lack    or 
space   or   other  conditions    make   the    com- 
plete    electric     range     Impracticable     the 
portable  electric  oven  has  been  found  to  be 
very  useful  In  the  small  home  or  kitchenette 
apartment.      The   capacities  of  these  ovens 
are  about   the   same  aa  those  of  the   ordi- 
nary  household    range.      In    form    they   are 
simply  a  heat -Insulated   box,   commonly   or 
sheet    metal,    and   mounted   on    a  stand    or 
legs.     The  heating  units  are  usually  placed 
n  the  bottom  of  the  oven,  though  In  some 
ypes    they  are  placed   In  both  bottom   and 
op  to  give  more  uniform  heat  distribution. 
I  eat    control    Is    not    ordinarily    automatic 
but  obtained  by  a  three-heat  switch.     Some 
types  include  the  oven  with  a  one-  Or  two- 


Deans    Co.,    251-265    W.    36th 
v  York.  N.  Y.     "Deane." 
Ilectrlc  Co.,  Inc.,  9  Church  St., 


Stratford,      Ont..      Can. 
"Hughes.- 

inadlan  General  Electric  Co.,  Ltd.,   212 
King   St..    W.,    Toronto,   Ont,   Can. 

■   "     Mfg.    Co.,   116-122   1st  Ave.,   N.. 


Dei.,. _ 

Minneapolis.   Minn. 

Duparquet.  Huot  ft  Moneuse  Co..  108-114 
W.   22nd  St.,  New  York,   N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6600  W.  Taylor  St..  Chicago,  III. 
Manufacturer  of  Hotpolnt.  Edison  and 
Hughes  electric  appliances.  The  bake 
oven  shown,  No.  216.  has  a  capacity  of 
80  1-lb.  and  96  3-lb.  loaves  or  8  stand- 
ard 19x27  in.  roll  pans,  two  to  a  com- 
partment.     Baking    surface    29    aq.    ft. 
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Equipped    with    fine    heating    elen 
one   under   each  deck  and  one  a 
top  of   the  upper   comi 
element    operated    by   a   separs 
heat    switch.      In    addition,    otl 
ovens  are  made  by  this  compai 
larger,  others  smaller.     Prices 


Portable  Bake  Oven 


Electric  Heating  &  Mfg.  Co.,  Westlakf 
and  Republican  Sts..  Seattle,  Wash. 
"ApfeTs." 

Elect rlk  Maid  Bake  Shops,  209  Dakota 
Bldg..  St,  Paul.  Minn.     "Electrik  Maid." 

Faraday    Co.,    The.    746   Chapel   St.,    New 


541     Queen     St.,     Toronto,     Ont,.     Can. 
"National." 

Rochester    Stamping    Co.,    Rochester.    N. 
V.      "Royal -Rochester." 


Sterolectrle    Co.,     117     W.     Howard     St.. 

Muncie.  Ind.      "Steroclave." 
Weeks  MfK.  Co..  H.  O..  Hamilton,  Ohio. 
WESTINGIIOI'SE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1396-1402.) 
OVENS,    ELECTRIC,  CONDITIONING.— 
These  ovens  are  so  arranged  that  air  con- 
ditioning may  be  effected  within  the  oven 
Itself.      That    is.   the  temperature   and   hu- 
midity or  the  air  and  even  Its  composition 
may  be  controlled  by  suitable  means.    Cer- 
tain gases  may  be  admitted  fnto  the  air  to 
obtain    whatever    proportions    are    desired, 
such  as  chlorine  gas  or  sulphur  dioxide  for 
bleaching    purposes.      In    general    principle 
they  are  the  same  as  the  other  ordinary 
electric  ovens.     The  control  of  the  temper- 
ature  and   humidity   Is   usually   automatic 
unless  special   teats  are  being  made   under 
direct  observation.     Absolute  control  of  the 
conditioning  permits  processes  to  be  carried 
out    under   definite    known    conditions    that 
are  readily  reproducible. 
Manufacturers: 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren,    Pa.      "Sepco." 
Branford  Electric  Co.,  Inc..  9  Church  St., 

New  York,   N.   Y. 
Despatch  Mfg.   Co..   llfl-122   1st  Ave.,    N., 

Minneapolis,   Minn. 
Emerson  Apparatus  Co..  Boston.  Mass. 
GENERAI,     ELECTRIC     CO..      Schenec- 
tady.    N.     Y.    _  This    company.     In     co- 


perallon 


""luipm. 


...     with 


atlng 


alternating  current.   (Bulletin  4S021-A.) 
See    adv.    pages    1203-1221.— AdV. 
Standard    Ek-ctrd-    Machinery    Co.,    Balti- 
more.  Md.     ■'Standard-Baltimore." 
OVENS.   ELECTRIC.   DRYING  AND   IM- 
PREGNATING.—To   Insure   a   good   insula- 
tion   of    colls,    cables,    insulating    pins    and 
other  similar  electrical  materials  they  must 
Brst  be  thoroughly  dried,  then  impregnated 
with   an  Insulating  compound.     The   types 
of  ovens  or  systems  used  vary  largely  with 

the  work  Is  simply  dried  in  an  oven  or  the 
kind  used  for  drying  and  baking  armatures, 
fields  and  transformer  elements:  then  it  Is 
dipped  ■  Into  an  impregnating  compound. 
For  more  exacting  requirements  more  com- 
plex methods  are  necessary.  Some  ovens 
are  built  so  that  the  work  may  be  dried  in 
a  partial  vacuum  and  then  the  hot  insulat- 
ing fluid  ts  admitted.  The  vacuum  Is  let 
down   and    then   pressure   is   applied   some- 


times   to    the   extent  of  60   lbs.   per   sq.    In. 
This  process  insures  that  the  liquid  will  be 
forced  Into  every  pore  of  the  dried  material. 
Also  see  Impregnating  apparatus. 
Manufacturer*; 
Branford  Electric  Co.,  Inc.,  3  Church  St.. 

New  York,  N.  Y. 
BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts..  Erie.  Pa. 
Canadian  General   Electric   Co..    Ltd.,  212 

King  St..  W„  Toronto,  Ont..  Can. 
Despatch   Mfg.    Co.,   116-122   1st   Ave..   N„ 

Minneapolis,  Minn. 
Devine  Co.,  J.  P.,   1372  Clinton  St.,  Buf- 
falo, N.  Y. 
Electric    Heating    &    Mfg.    Co..    Westlakt 
and    Republican    Sts.,    Seattle.    Wash. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers 
makes  electric  healing  and  control 
equipment  for  operation  on  direct  oi 
alternating  current.  (Bulletin  4S021-A.) 
See  adv.  pages  1201-1121.— Adv. 
Oven   Equipment  &   Mfg.    Co.,   The,   New 

Haven.   Conn.     "Crawford." 
Thermo  Electric   Instrument   Co.,    The,    I 
Johnson   St..   Newark.  N.   J.     ■'F^eas,■, 
"Thelco." 
Weeks  Mfg.  Co.,  H.  Q.,  Hamilton,  Ohio. 
Young  Bros.  Co.,  6500  Mack  Ave..  Detroit, 

Mich. 
OVENS,  ELECTRIC,  ENAMELING  AND 
JAPANNING. — These  ovens  are  used  ex- 
tensively in  the  automobile  Industry.  The 
machinery  for  handling  that  class  of  work 
is  generally  of  the  conveying  type,  either 
continuous  or  semi  continuous.  Typewriter, 
adding  machine  and  other  similar  parts  are 
handled  In  a  like  manner,  frequently  In 
ovens  of  special  design.  The  standard  types 
nre  used  largely  for  enameling  and  Japan- 
ning small  metal  parts,  "most  of  the  work 
being  handled  on  trays  or  trucks.  The  tray 
method   of  handling  parts  Is  inefficient  for 

time  a  tray  is  removed  the  temperature 
must  be  reduced  to  approximately  room 
temperature  and  upon  recharge  raised  once 
more  to  baking  temperature,  thus  causing 
considerable  heat  loss.  This  toss  Is  some- 
what reduced  by  the  use  of  trucks  and 
semi  continuous  conveyors;  but  the  most 
efficient  type  Is  the  continuous  conveyor. 
With  the  latter  type  the  doors  are  kept 
open,  but  they  are  so  constructed  as  to 
obtain  an  air  seal  at  the  openings  or  bv  use 
or  exhaust  fans  maintain  an  air  balance 
within  the  oven,  thereby  preventing  the 
escape  of  heated  air. 

The   heaters  are   generally   placed   along 
the  walls  of  the  oven  or,   in  exceptionally 

the  middle.'  Thev  are  generally  made  up 
In  rugged  units  that  mav  be  niled  one  on 
top  of  another  to  give  the  desired  number 
In  the  room.  The  heating  element  con- 
sists of  a  ribbon  wound  on  a  fireclay  bush- 
ing. Several  of  these  are  clamped  to  two 
■!■■  rods  that  make  up  the  frame  and  form 
ilnala  for  the  heating  elements  and 


:he 


t  itself 
Manufacturers: 

Branford  Electric  Co.,  Inc.,  S  Church  St.. 
New    York.   N.   Y. 


Canadian    Grneral   Electric  Co.,    Ltd.,   212 
King  St..   W..   Toronto.  Ont.,   Can. 

"-estlnghouse    Co      Ltd       -- 


ford   and.My.la> 


Inghov 


:s.T    Hamilton,    Ont., 


Electric    Appliance    Co..    Lanesvllle 

Terrace,  Boston.   Mass. 

Despatch  Mfg.  Co..  11B-122  1st  Ave..  N., 
Minneapolis.   Minn. 

Eaton  Electric  Furnace  Co..  The,  Taun- 
ton,  Mass.     "Eaton." 

Electric  Furnace  Construction  Co.,  90S 
Chestnut  St.,  Philadelphia,  Pa. 
"Greaves -Etc  hells." 

Electric  Heating  Apparatus  Co.,  18-34 
Nesbltt    St.,    Newark.    N.    J. 

Electric  Heating  A  Mfg.  Co.,  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfel's." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See   adv.    pages    1201-1223.— Adv. 

National  Electric  Heating  Co..  Ltd..  The. 
644  Queen  St..  Toronto,  .Ont-.  Can. 
"National." 

Ovn  Enulnment  ft  Mfg.  Co.,  The,  New 
Haven.    Conn.    "Crawford." 

l-.KPCO  ELECTRIC  HEATER  CO..  War- 
ren.   Pa.     "Sepco." 
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Standard    Electric   Machinery   Co..    Balti- 
more.   Md.      "Standard-Balllmore." 
WESTINGHOUSE    ELECTRIC    ft    MFG 
CO..  East  Pittsburgh,  Pa.     (See  display 
adv.  pages   1396-1402.) 
Young  Bros.  Co..  6600  Mack  Ave.,  Detroit 

Mien. 
OVENS,  ELECTRIC,  FLOUR  MILL.— 
These  ovens  are  used  In  the  laboratories 
maintained  by  most  progressive  flour  mills. 
In  such  mills  various  grades  of  wheat  are 
presented  for  milling  and  several  grades 
of  flour  are  usually  made.     In  order  to  de- 

baklng  purposes,  it  has  been  found  con- 
venient to  have  small  electric  bake  ovens 
for  testing  samples  from  time  to  time.  In 
this  way  minor  details  of  the  process  can 
be  regulated  so  as  to  maintain  the  quality 
of  product  desired  regardless  of  the  char- 
acter of  the  wheat  that   Is  used. 

Manufacturer!; 

Branford  Electric  Co.,  Inc.,  9  Church  St, 
New   York,    N.   Y. 

Despatch  Mfg.  Co.,  llfl-122  1st  Ave..  N.. 
Minneapolis.  Minn. 

OVENS,  ELECTRIC,  MISCELLANEOUS. 
—Many  ovens  that  are  not  listed  under  the 
above  headings  are  designed  for  special  and 
specific  purposes,  having  a  special  form  or 
giving  a  definite  temperature  required  In 
some  process.  There  are  quite  a  few  ap- 
plications of  this  kind  in  the  electrical 
Industry  and  In  laboratory  work.  Heat- 
treating  processes  of  all  kinds  give  better 
?su]ts    with    electrical   ovens    because   of 


their 


._     .ype    are    used    in    temper    drawing; 
enameling  Jewelry,   watch  and  clock   dials; 

perlmental    work.      Another    type    of    oven 

stations  consists  of  a  box  containing  heat- 
ing elements  and  open  at  the  bottom  which 
Is  placed  over  the  batteries  and  heats  them 
to  the  proper  temperature  for  softnlng  the 
sealing  compound  so  that  the  plates  may 
se  removed. 
Manufacturers; 
AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,   Pa.     "Sepco." 
Branford  Electric  Co.,  Inc.,  9  Church  St., 

New   York,   N.    Y. 
BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie,  Pa. 
Canadian    Edison    Appliance    Co.,    Ltd., 
Downle      St.,      Stratford,      Ont,      Can. 
"Hughes." 
Canadian   General  Electric  Co.,   Ltd.,    211 

King  St.,  W..  Toronto,  Ont.,  Can. 
Canadian   Westlnghouse   Co..   Ltd..   San- 
ford    and    Myler    Sts.    Hamilton,    Ont., 
Can.        "Westlnghouse." 
Despatch   Mfg.   Co.,    118-J22   1st  Ave.,   N., 

Minneapolis.   Minn. 
EDISON    ELECTRIC    APPLIANCE    CO., 
INC.,   6660  W.   Taylor  SL,   Chicago.   111. 
"Hughes."      (See    display    adv.,    pages 
1292-1293.) 
Electric    Furnace    Construction    Co..     90S 
Chestnut    St..    Philadelphia.    Pa.      (Core 
baking.)      "Greaves-Etch  el  Is." 
Electric    Heating   &    Mfg.    Co.,    Westlake 
and     Republican     Sts.,     Seattle,     Wash. 
"Apfel's." 


Elect 


:    Maid    Bake    Shops.    209    Dakota 


Minn. 


"Electrik 


Bldg.. 
Maid." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  company,  in  co- 
operation with  oven  manufacturers, 
makes  electric  heating  and  control 
equipment  for  operation  on  direct  or 
alternating  current.  (Bulletin  48021-A.) 
See   adv.    pages    1201-1221.— Adv. 

National  Electric  Heating  Co..  Ltd.,  The, 
644  Queen  St.,  Toronto,  Ont.,  Can. 
"National." 

Prometheus  Electric  Co.,  611  W.  42nd  St., 
New   York,   N".    Y.    "Prometheus." 

Service  Station  Supply  Co..  10-32  Lamed 
St.,  Detroit,  Mich.  ("Battery  oven.) 
"Hyrate." 

Wahmann  Mfg.  Co..  George  H.,  620  W. 
Baltimore  St.,  Baltimore,  Md.     (Labora- 

WESTING  HOUSE    ELECTRIC    A    MFO. 

CO..  East  Pittsburgh.  Pa.     (See  display 

adv.,    pages   1196-1402.) 
OVENS.  ELECTRIC,  BHERARD1ZING.— 
The    process    of    sherardlslng    requires    an 

of     special     construction.       Electric 

ovens  are  now  being  used  successfully  for 
this  purpose.  They  consist  of  a  large  rec- 
tangular metal-lined  tank,  the  walls  and 
ends  of  which  contain  heating  elements  and 
are  constructed  of  heat- Insulating  material 
protected  by  a  sheet-metal  casing.  The 
whole  tank  rotates  on  a  central  shaft,  which 
Is  bolted  to  the  ends  and  special  current- 
collecting  rings  are  provided  to  connect  to 


Dig  tzc.d  by 
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the  heating  elements.  Alter  the  material 
to  be  sherardlzed  Is  placed  In  the  oven 
and  covered  with  zinc  dust,  the  cover  Is 
bolted  down  and  the  heating  circuit  closed. 
A  small  motor  la  used  to  rotate  the  oven 
which  turns  at  a  alow  speed. 
Manufactursri : 

GENERAL     ELECTRIC     CO.,     Schenec- 
tady.   N.    Y.      With   Q-E   electric   sher- 
ardlslng    machines   a    certain    correla- 
tion    between     duat     composition     and 
sherardlzlng  temperature  can  be  main- 
tained.     Temperatures    can    be    main- 
tained with  absolute  certainty  and  re- 
sults   are    superior    to    the    ordinary 
coating-     In     reals  tin?     corroding     In- 
fluences.     Articles   electrically  sherard- 
lzed   may    be    deformed    at    ordinary 
room    temperatures    without    Injury    to 
the  coating.     Bulletin  4S926  gives  other 
Information  regarding  O-E  electric  ma- 
chines for  this  process.     See  adv.  pages 
1203- 1223.  —Adv. 
WERTINOHOUSE    ELECTRIC    &    MFG 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv..  pages  1S95-1402.) 
OVENS,      ELECTRIC,     TESTING.  —  The 
electric  oven   for  general   or  special   testing 
has    the    advantage    that    the    temperature 
control  Is  not  only  very  accurate,  but   may 
be    made   automatic   as   well       Some    types 
may  be  exhausted  so  that  the  material  may 
he  tPBtort  m  .  u*-.,™,,  or  at  any  de„ir6d  lDW 
-  --3  usually  equipped 


pressure.     Th' 

with    Indicating   or   recording 

i    are    generally    ar- 

k„  —1.1-1,  ftre  p]ace<i 


The    heating    c _, 

ranged  in   separate  units  v- .... 

around  the  oven  walla.     Each  unit  n._„ 
"■'■■■"<-•—*    "T   repaired    Independently   of   t 


Inc.,  9  Church  St., 
Ilectrlcal    Co.,  '314- 


equlpment   for   operation   i 
alternating  current.    (Bulletin  48021-a") 
See   adv     pages    1 203-1223. —Adv. 
Williams,  Brown  A  Earle.  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa. 
OVENS,     ELECTRIC,    VULCANIZING^ 
The  process  of  vulcanizing  consists  of  heat- 
ing rubber   and    sulphur    to   a    temperature 
above  the   melting  point   of  sulphur,   when 
the  two  combine  and  form  vulcanised  rub- 
ber.     The  degree  of  vulcanization  depends 
upon    the    proportion   of   sulphur,   the    tem- 
perature and  duration  of  heating.     Electric 
ovens    have    the    same    advantage    in    this 
process  that  they  have  In  general,  i.e..  more 
accurate  cotnrol  and  greater  constancy  of 
the    temperature.      They    also   give   a    more 
uniform  heat  throughout  the  oven. 
Manufacturers: 
AUTOMATIC  ELECTRIC  HEATER  CO.. 

Warren,   Pa. 
BranTord  Electric  Co.,  Inc.,  9  Church  St., 

New  York,  N.  T. 
OVERSAGH  A  AYRES  MFG.  CO.— 411  S. 
Clinton   St..   Chicago,    II!.     Manufacturer  of 
„.o_..t„„    «„_    ~cial.    Industrial,    tha- 
ler lighting  purposes. 


atrlcal.  street  and 
Business  establish! 
general  manager.  Franklin  Overbagh:  vl 


W.    F.   Overbagh: 


r  and  sales 


W.    Kltti 

OVERBAGH     CO.,     CAM  ERON.— 211     W. 

Randolph  SL.  Chicago.  HI.  Manufacturer 
of  conduit  fittings.  Business  established 
1916.     President,  D.  8.  Overbagh. 

OVERCOMPOUNDING.  —  A  compound- 
wound,  direct-current  generator  may  be 
provided  with  a  heavy  series  winding  so 
as  to  cause  the  voltage  at  the  brushes  to 
increase  as  the  load  Increases,  thus  keeD- 
a  dlat 
By    U 

...-,--     „.    pound. ..„, 

desired  regulation  of  the  voltage  may  be 
secured. 

OVERHAUL.— To  rehabilitate;  to  care- 
fully inspect  and  repair  any  used  appa- 
ratus, appliance,  machinery,  or  other 
equipment,  cleaning  and  replacing  worn- 
out  parte  and  otherwise  restoring  it  as 
nearly  as  possible  to  original  condition 
short  of  replacing  the  entire  equipment. 
Overhauling  Is  Intermediate  between  or- 
dinary maintenance  and  complete  replace- 

OVE AHEAD.— A  term  applied  to  electri- 
cal line  conductors,  especially  In  electric 
railway  service,  when  suspended  above  the 
car  or   locomotive.     Also  applied   to  other 


power,  light  and  communication  lines  car- 
ried on  polea  or  towers  In  the  air.  See 
Overhead  line  construction  of  electric  rail- 
ways; Distribution  lines  for  power  and 
lighting. 

Id  cost  accounting,  the  term  "overhead" 
Is  very  generally  used  to  cover  those  Items 
of  general  expense  which  cannot  readily 
and  accurately  be  assigned  to  tne  cost  of 
any  one  product.  Material  and  labor  ap- 
plied directly  to  a  prouuet  or  Installation 
'  usually  classed  its  direct  material  and 
•■'    '-   ■»:    but    there   Is   a  large   portion 


executive  and  office  expenses;  advertising 
and  Belling  costs,  and  many  other  general 
items,  all  of  which  appear  as  Indirect  but 
real  charges  against  the  business  as  a 
whole.  These  must  be  properly  propor- 
tioned to  each  class  of  product,  and  are 
usually  added  to  the  cost  as  a  certain  per- 
centage, varying  with  the  article.  This  Is 
called  the  percentage  of  overhead.  It  is 
sometimes  referred  to  as  "burden"  and  is 
variously  handled  by  different  accountants. 
OVERHEAD,  ELECTRIC  RAILWAY.— 
Where  an  overhead  trolley  wire  Is  used  on 


This  term  effectively  distinguishes  It  from 
the  track  return  and  also  from  other  con- 
tact systems,  such  as  the  third-rail  system 

types  of  "overhead,"  see  Overhead  line  con- 
struction of  electric  railways. 

OVERHEAD  LINE  CONSTRUCTION   OF 
ELECTRIC     RAILWAYS. —  Overhead     line 


features 

described    below. 

City  Railways.     In  city  railways  the  volt- 


cons  tructl  on  poles  are  placed  on  each  side 
of  the  street  or  roadway  and  the  cross- span 
wire  Is  Installed  between  each  pair  of  poles. 
An  Insulated  trolley  hanger  Is  mounted  on 
this  span  wire  from  which  the  trolley  wire 
Is  supported  by  means  of  a  trolley  ear. 
Secondary  Insulation  Is  usually  provided 
In  the  span  wire  In  addition  to  the  Insula- 
tion of  the  trolley  hanger  by  means  of 
strain  insulators,  particularly  if  steel  trol- 
ley poles  are  used. 

In  bracket  construction  only  one  pole  Is 
required,  the  trolley  wire  being  supported 
from  a  trolley  bracket  mounted  on  the  side 
of  the  pole.  In  "centerpole"  construction, 
the  pole  line  Is  run  between  the  tracks  of 
double -track  roads,  a  bracket  being  in- 
■--■-   side  of  the  pole. 


a  high  speeds  and 


In  catenary  construction  the  trolley  » 
Is  kept  almost  horizontal  (1.  e...  with 
sag),  by  spacing  the  support  points  cl 
together.  This  Is  accomplished  by  me 
of  a  supporting  messenger  wire  over 
trolley  wire  from  which  the  trolley  is  e 


anger 

n  direct 

— r usually    lfiO    ft.    for    wood-pole 

construction  and  as  high  as  300  ft.  or  more 
when  bridge  supports  are  used.  The  ca- 
tenary type  of  construction  offers  greater 
ease  of  insulation  [or  the  higher  voltages 
which  are  often  employed  In  this  class  of 

Electrified  Steam  Railroads.  In  steam 
railroad  electrification  the  heaviest  form  of 
bridge  catenary  construction  Is  usually  em- 

Mlne  Haulage  Systems.  In  mine  haulage 
systems  the  trolley  wire  Is  usually  sup- 
ported directly  from  the  roof  or  the  mine 
timbers  by  means  of  Insulated  hangers  and 


ihlch   the  Insulated  hanger! 


Owing  to  the  limited  headroom  usua 
countered,  the  trolley  Is  kept  as  c) 
the  roof  as  possible  and  the  hangt 
spaced  close  together.     This  form  < 


struct!™  is  more  rigid  than  that  used  In 
the  direct  suspension  of  city  railway  work 
and  Is  apt  to  cause  more  pounding,  arcing 
and  wear  on  the  trolley  wire  and  wheels, 
but  Is  necessary  under  mine  conditions  and 
works  out  very  well  because  of  the  com- 
paratively slower  speeds  of  this  class  aerv- 

For    i 


Catenary      hangers; 

trolley;  Crossings,  trolley;  Frogs,  trolley: 
Hangers,  trolley  wire:  Insulators,  strain, 
trolley;  Poles.  Iron  and  steel:  Poles,  wood; 
Sleeves,  trolley  wire;  Splicers,  trolley  wire: 
Suspensions,    trolley    wire;    Switches,    trol- 

OVERHEAD  POWER  AND  LIGHTING 
LINES.— See  Distribution  lines  for  power 
and  lighting. 

OVERLOAD.— In  general,  a  greater  power 
load  on  a  generator,  motor,  transformer. 
cable    or    other    piece    of    electrical    equip- 


immediately  Interrupt  the  service. 
Is  to  injure  the  equipment  by  weaken- 

the  insulation,  soldered  connections. 
,  by  this  overheating.  In  the  case  of 
■trlral   equipment  designed   for  constant 


equipment    designed    for    con- 
t.  It  means   excessive   voltage 

commonly  called   overvoltage. 


tee  It  under  a  certain  p 

load  for  a  limited  time.  in  is  ovenoau 
capacity,  however,  varies  with  the  class  of 
apparatus,  and  sometimes  with  the  maker 
though  the  principal  manufacturers  have 
now  standardized  on  most  Items.  See  Rat- 
ing of  electrical  machines. 

OVERLOAD  CIRCUIT  BREAKERB.— A 
circuit  breaker  designed  to  open  the  circuit 
It  protects  when  there  Is  an  overload.  See 
Circuit  breaker;  also  Circuit  breakers,  air. 
overload;  Circuit  breakers,  oil,   overload. 

OVERLOAD   RELEASE.— This   Is   an   at- 


holdlng  the  starting 
arm  In  the  running  position  so  that  the 
spring   on    this   arm   returns   It   to  starting 

OVERSPEED-— Rotating  machines  should 
be  designed  to  safely  withstand  an  over- 
speed  of  25%,  except  steam  turbines,  which 
should  be  limited   to   20%. 

washing    machines    manufactured    by    the 
R.  M.  Overton  Mfg.  Co..  Waterloo,  Iowa. 

OVERTON  MFG.  CO.,  R.  M.— Waterloo, 
Iowa.      Manufacturer    of    electric    washing 

OVERVOLTAGE.— A  voltage  higher  than 
normal  or  exceeding  the  highest  voltage  for 
which  a  circuit  or  piece  of  equipment  was 
designed.     In   constant-cu~ — -      '  — "-    " 


tentlal  circuits  It  means  excesslvi 
age  with  or  without  a  power  overload.  In 
either  case  it  represents  a  dangerous  con- 
dition that  Is  likely  to  result  In  severe 
stress  on  the  Insulation  and  Its  probable 
■  ■  If  long  continued  or  If  the   — 

-it    lamps 

life    materially;    in    l 

ceselve  speed.  The  term  overvoltage  Is 
often  applied  to  protective  devices  designed 
to  guard  against  it.  such  as  overvoltage -cir- 
cuit  breakers   and   relays. 

OVERVOLTAGE.  ELECTROLYTIC.  — 
When  liberating  gases  by  electrolysis  up- 
on metallic  electrodes,  It  is  found  that  dif- 
ferent metals  seem  to  Interpose  different 
electromotive  forces  for  the  same  electro- 
chemical reaction.  Taking  a  platinised 
platinum  electrode  as  standard  (platinum 
electrode  covered  with  platinum  black),  be- 


are  referred  to  It  and  11 

of  voltage  required  to  liberate  g 


.._  is  called  overvoltage.    It  varies 

with  the  solution  and  whether  used  as 
anode  or  cathode.  Used  as  cathodes,  mer- 
curv  shows  0.44.  lead  0.36,  aluminum  0.17. 
copper  0.19.  nickel  0.14,  sliver  0.07.  gold 
'i  <>;,  iron  0  03  vl>Ii.  Palladium  shows  a  de- 
ficit or  0.26  volt,  that  Is,  it  helps  the  current 
passing    by    that   amount. 

OWEN.— Trade    name    for    farm    lighting 
and   power   plants   manufactured  by  R.    M. 


,  Google 


Owen   &  Co.,    182B   S.    Michigan   Ave.,   Chl- 

OWEN    «.   CO.,   R.    M.— 1826   8.   Michigan 

Ave.,  Chicago,  111.  Manufacturers  of  farm 
lighting  and  power  plants.  P resident,  R. 
M.  Owen;  vice-president  and  general  man- 
ager, H.  M.  Ballard. 

OWEN,  J.  D.,  A  E.  G.— Janesvtlle.  Wis. 
Manufacturers   of  lightning  rods. 

OWL. — fra.de  name  for  gVease  cups  man- 
"  '  the  Lunkenhelraer  Co.,  Cln- 


llghtlng    ...    ,_    

by  the  Owl  Flashlight  Co.,  Inc.,  102  Frank- 
lin St..  New  York,  N.  Y. 

OWL  KLASHLIQHT  CO.,  INC.  — IK 
Franklin  St  New  York.  N.  Y.  Manufac- 
turer of  Christmas  tree  lighting  outfits  and 
lamps.     M.   J.  Frelman,   president. 

OXIDATION. — Combination  with  oxygen 
or  raising  the  valence  of  the  chemical  af- 
fected. The  opposite  of  reduction  and  now 
-"-   mlcslly    designated    as    adduction.      See 


OXIDATION,  ELECTROLYTIC^-The  re- 
action produced  by  using  the  substance  as 
an  anode  at  which  oxygen  is  electro  lytlcal- 
ly  liberated,  or  by  using  It  In  an  electrolyte 
In  contact  with  an  anode  at  which  oxygen 
Is  being  liberated.  In  either  case  it  Is  sub- 
jected to  the  action  of  nascent  oxygen  and 
to  strong  oxidation.  Particularly  useful  for 
oxidizing  organic  compounds,  which  are 
usually  ftilxed  Into  an  acid,  basic  or  neutral 
anolyte  and  thus  brought  into  contact  with 
the  anode  only.  The  term  Is  sometimes  gen- 
eralised by  chemists  to  mean  subjecting 
the  substance  to  any  form  of  attack  at 
or  In  contact  with  an  anode,  which  results 
In  the  opposite  of  reduction,  that  Is,  In 
Increasing  the  valence  of  the  base  and 
forming  a  higher  compound;  a  better  term 
for  this  kind  of  action  1b  adduction,  which 

OXIDIZING  AGENTS.— Chemical  regents 
which  tend  to  give  ott  oxygen  easily,  and 
thus  to  oxidise  other  materials.  Such  are 
ozone,  hydrogen  peroxide,  potassium  chlo- 
rate, potassium  permanganate,  etc. 

OXWELD  ACETYLENE  CO.— 30  K.  42nd 
St.,  New  York.  N.  Y.  Manufacturer  of 
oxyacetylene  welding  outfits. 

OXY. ACETYLENE  WELDING  AND 
CUTTING  OUTFITS^Weldlng  of  metal 
parts  may  be  done  by  the  electric  welder 
or  by  use  of  a  high -temperature  gas  flame 
or  oxy-acetylene  outfit.  These  outfits  are 
used  In  machine  shops,  garages,  manufac- 
turing plants  and  other  places,  especially 
where  electric  power  Is  not  available. 
Where  machines  must  be  kept  In  continu- 
ous operation  they  are  especially  useful 
for  making  quick  repairs.  The  gas  flame 
outfit  Is  self-contained  and  can  be  used 
where  no  other  power  source  Is  available. 
An  Intense  gas  flame  Is  produced  by  Ignit- 
ing the  mixed  gases  In  a  special  Jet.  The 
gases  are  stored  In  two  separate  tanks, 
one  for  the  oxygen,  the  other  for  the 
acetylene,  the  gases  being  conducted  to 
the  Jet  by  separate  tubes.  The  outfit  Is 
sometimes  mounted  on  a  email  two- 
wheeled  truck  and  Is  fitted  with  gages. 
valves,  etc..  for  control  of  the  gases. 
Various  burner  tips  are  used  for  different 
kinds  of  cutting  or  welding. 

Manufacturers: 

Admiral  Welding  Machine  Co.,  The,  413- 
115    E.     16th    St.,    Kansas    City,    Mo. 
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huysen  Ave.,  Newark,  N.  J.     "I.  O.  C. 
System." 
K-CJ    Welding    &    Cutting    Co.,    Inc.,    656 

W.   S4th  St..  New  York.   N.   Y. 
Liquid   Carbonic   Co..   31st   St.   &    KecUle 

Ave.,  Chicago,  HI. 
MacLeod    Co..    The.    2233  Bogen   St.,   Cin- 
cinnati,  Ohio.     "Doelcam." 
Hllburn  Co..    The  Alexander,    1420-28    W. 
Baltimore   St.,   Baltimore,    Md.      "Cut- 
Weld." 
Modern  Engineering  Co.,  23rd  A  Walnut 

Sts..  St.  Louis.   Mo.      "Meco." 
Northern    Welding    Co..    2429    University 

Ave..   Minneapolis.   Minn. 
Oxweld    Acetylene    Co.,    JO    E.    42nd    St., 

New   York.    N.    Y. 
Prest-O-Llte     Co..     S33    N.     Capitol     St., 

Indianapolis,  Ind. 
Prest-O-Llte  Co.   of  Canada,   Ltd.,   HHI- 

crest  Park,  Toronto,  Ont.,  Can. 
Standard  Gaa  Products  Co..   216  Ivy   St., 

Atlanta,    Ga. 
Superior     Oxyacetylene      Machine     Co., 

Hamilton.   Ohio. 
TURNKR   BRASS  WORKS,    THE.   Syca- 
more,  111.   (See  display  adv.  page  1326.) 
West   Point   Boiler   &   Tank  Works.    23rd 

&    Smallman   Sts.,    Pittsburgh.    Pa. 
OXYGEN.— An    odorless,    colorless,     non- 

1,  but  |         " 

Syml 

_.   _..  _.r.  „..     ._..         _.    .1056.    It 

be  liquefied  at  —140°  C.  and  a  pressure 
of  SO  atmospheres.  Elect rolytlcally  It  IB 
produced  along  with  hydrogen  by  decom- 
position of  water,  using  sulphuric  acid  or 
caustic  alkali  In  the  electrolyte  to  carry 
the  current.  This  process  1b  generally 
economical  only  when  both  hydrogen  and 
oxygen  are  desired.  Oxygen  Is  produced 
more  cheaply  by  fractional  distillation  of 
liquid  air.  A  condensed  modification  of 
oxygen  containing  three  atoms  to  the  mole- 
cule instead  of  two  is  called  ozone,   which 


BlBhop  A  Babcock  Co.,  The.  1300  E.  66th 

St..   Cleveland,    Ohio. 
Blaw-Knox    Co..    Farmer's    Bank    Bldg., 

Pittsburgh,   Pa. 

Burdett  MTtr.  Co.,  SOS  St.  Johns  Ct.. 
Chicago.   "1. 

BURKE  ELECTRIC  CO..  13th  A  Cran- 
berry Sts..    Erie,   Pa. 

Carhlc  Mfg.   Co..   Dututh,  Minn. 

Davls-Bournonvllle  Co..  Jersey  City, 
N.  J.  "Duograph,"  "Weldograph." 
"Radlagraph,"  "Oxygraph,"  "Holo- 
graph," "Camograph,"  "Pyrograph," 
■  'Magentograph. ' ' 

Dockendorff  A  Co.,  Inc.,  J.  E„  20  Broad 
St.,   New  York,   N.  Y. 

Electrolabs  Co.,  The,  2636  Penn  Ave.. 
Pittsburgh.    Pa. 

Electro-Weld  Co.,  TO  Munroe  St..  Lynn, 
Mass. 

General  Welding  Co.,  366-67  14th  St., 
Hoboken,   N.   J. 

He  n  demon -WIlllB  Welding  A  Cutting 
Co.,   3306-16  N.  11th  St.,  St.  Louis,  Mo. 

Imperial   Brass   Mfg.   Co..   The.    1200   ™ 


hydrogen  la  by  electrolysis  of  water  which 
has  been  made  conducting.  A  strong  caus- 
tic or  acid  solution,  such  as  caustic  soda 
or  sulphuric  add,  Is  used  as  the  electrolyte 
through  which  direct  current  Is  passed. 
The  electrolysis  takes  place  In  cells  con- 
taining two  compartments,  one  holding  the 
anode  on  which  the  oxygen  forms,  the  other 
the  cathode  on  which  the  hydrogen  forms. 
A  number  of  such  celle  are  connected  to- 
gether In  series.  Aside  from  the  cells, 
such  a  plant  contains  apparatus  for  the 
control  and  distribution  of  the  current,  ap- 


ectlfylng   the   altei 


mt  I  ng-  current    supply. 
!e    most    economically 


when  both  the  hydronen  and  oxygen  ... . 
collected  and  sold.  Twice  the  volume  of 
hydrogen  In  ft         " 


:    should    be    found    for    all    the    i 


Bets   < 


.  Frank  9.,   Hoffman   St.,  Ham- 


mond, ind. 
Carbo-Hvdrogen    Co.    of    America,    Bene- 

dum-Trees  Bldg..  Pittsburgh.  Pa. 
ElT'rolabs    Co.,    The,     2636    Penn    Ave., 

Pittsburgh,  Pa. 
E'ertroxone   Water   Steriliser   Co.,    431    8. 

Dearborn   St..  Chicago,   III. 
International    Oxvgen    Co..     796    Frellng- 

huyaen  Ave.,  Newark,   N.  J.     "I.  O.  C. 

National      Electro      Products.      Ltd.,      87 
Church    St..    Toronto,    Ont,    Can. 

Owtif,    Co.    of    America,    416-418    4th    St. 
Milwaukee,  Wis.     "Oxyollne," 
"OXY- HYDROGEN    BURNING   OUTFITS. 


rclal   t 


t   th( 


rjxv-dvrinigen  flame  was  In  the  call - 

lime  llrht  which  has  now  been  generally  re- 
placed bv  the  more  modern  electric  arc  or 
InrandeBi-ent  proleetlng  lamps.  The  out- 
fit usually  consists  of  a  special  blowpipe 
arranged  to  burn  the  hydrogen  gas  In  a 
none  of  oxvgen  gas.  thus  producing  an  ex- 
tremes Intense  flame  of  the  highest  at- 
'afneMe  combustion  temperature.  A  valve 
In  each  gas  tube  permits  adlustment  of 
parh   gas.     The  eaaes  are  usually  supplied 


pips  Is  employed  In  assay  and  other  spe- 
cial laboratories  and  In  certain  lead-burn- 
ing outfits  used  for  Joining  lead  sheet,  pipe. 
and  bars,  where  soldering  cannot  be  used. 
For  a  full  description  of  the  latter  outfits 
see  Lead-burning  outfits  and  tools. 
Manufacturer*: 
Branford  Electric  Co.,  Inc.,  9  Church  St, 

New  York,  N.  Y. 
Burdett  Mfg.  Co.,  309  St.  Johns  Ct..  Chi- 
cago, 111. 
Carbo- Hydrogen    Co.    of   America,    Bene- 

dum- Trees  Bldg.,  Pittsburgh,  Pa. 
Carille   &    Doughty,    Inc.,    2630    N.    Broad 

St,   Philadelphia,   Pa. 
Davls-Bournonvllle    Co.,    Jersey    City,    N. 

Electric  Heating  A  sUfg.  Co.,  Westlafce 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfers?' 

Electrolabs    Co.,    The,    2636    Penn    Ave., 

Pittsburgh,   Fa. 
Imperial    Brass    Mfg.    Co.,    The,    1200    W. 

Harrison   St.,   Chicago,   IIL     "Imperial." 


Standard  Gas  Products  Co.,  £16  Ivy  St., 
Atlanta,   Ga. 

OXYGRAPH.— Trade  name  for  oxyacety- 
lene cutting  and  welding  outfits  manufac- 
tured by  the  Davls-Bournonvllle  Co.,  Jer- 
sey City.  N.  J. 

OXYOLINE. -Trade  name  for  oxygen- 
vapor  generators  manufactured  by  the 
Ozone  Co.  of  America,  416-418  4th  St,  Mil- 
waukee, Wis. 

O-Z,— Trade  name  for  hand  tachometers 
manufactured  by  O.  Zernickow,  16  Park 
Row,    New    York,    N.    Y. 

O-Z  TACHOSCOPE8.— Trade  name  for 
revolution  or  speed  counters  manufactured 
by  O.  Zernickow,  16  Park  Row.  New  York, 
N.  Y. 

OZITE.— Trade  name  for  Insulating  com- 
pound, manufactured  by  the  Btandard  Un- 
derground Cable  Co„  Westinghouse  Bldg., 
Pittsburgh,  Fa. 

OZOKERITE.— Trade  name  for  Insulating 
wax  manufactured  by  the  Strohmeyer  A 
Arpe  Co.,  130-141  Franklin  St.,  New  York, 
N.  Y. 

OZONATORS.— See  O ionizers. 

OZONE.— An  allotroplc  form  of  oxygen; 
'ml  formula  O,;   produced  by  the  ac- 


OZONE  CO.  OF  AMERICA.— 416-418  4th 
St.,  Milwaukee,  Wis,  Manufacturer  of 
oione  air  and  water  purifiers,  oxygen  gen- 
erators, electrlo  sterilisers  and  eleetro- 
therapeutlc  apparatus.  Business  established 
1018.  President  and  general  manager,  Wil- 
liam J.  Eberle;  vice-president,  B.  A.  Bauer; 
secretary  and  treasurer.  Otto  L.  Lundgren; 
salea  manager,  W.  P.  Stroesser.- 

OZONE  PURE  AIRIF1ER  CO.— 1401-1406 
W.  Jackson  Blvd..  Chicago,  111.  Manufac- 
turer of  ozone  machines. 

OZONIZER.— An  apparatus  for  the  con- 
version of  ordinary  oxygen  (Oi),  Into  osona 
(O,),  by  the  action  of  a  high-tension  dis- 
charge at  voltages  varying  from  4,000  to 
50,000  volts,  depending  on  the  type  of  ap 


OZONIZERS,  INDUSTRIAL  AND  COM- 
MERCIAL.—This  equipment  consists  of  a 
transformer  connected  to  any  standard 
lighting  or  power  circuit  and  developing  a 
hlgh-tenelon  discharge  in  the  secondary. 
The  air  to  be  ozonized  passes  through  tubes 
or  between  plates  so  that  the  electrical  dis- 
charge converts  part  of  the  oxygen  Into 
ozone.  Regulation  of  the  transformer  sec- 
ondary voltage  Is  provided  to  give  the 
best  results  for  different  conditions.  Such 
ozonlzers  are  made  In  different  sizes  and 
types  depending  on  the  work  to  be  done. 
In  some  cases  connection  air  currents  are 
depended  on  to  pass  the  air  between  the 
electrodes,   while   in   others  a  small   fan  or 

blast.     The  oxoslzed  air  Is  used  for  many 

purposes,   as   for  antiseptic  use  Instead  of 


jng  the  aging  of  certain  Uquort 

leal  compounds  and  for  clarifying 
and  purifying  water  to  make  It  potable. 
Among  places  where  they  are  Installed  are 
the  following:  Cold  storage  rooms,  tanner- 
ies and  leather-good  b  factories,  meat-pack- 
ing  plants,    glue   works,    municipal   water 


,  Google 


OZON1ZERS 
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treating  plants,  etc.  The  water  purifica- 
tion plants  have  been  extensively  used  In 
some  European  cities  where  the  entire 
municipal  water  supply  la  continually  purl- 
fled  by  electrically  produced  ozone.  Port- 
able outfits  have  also  been  used  by  armies 
for  the  purification  of  suspicious  water  sup- 
piles.  Small  outfits  have  also  been  made 
for  use  In  the  household,  these  being 
fastened  to  [he  wall,  and  connected  to  the 
water  faucet  so  as  to  be  automatically 
controlled  by  turning  the  water  on  and  off. 

Bets  Co..    Frank   S..    Hoffman   St.,   Ham- 
Goldberg   Ozone    Machine    Co.,    800    Fort 

Wayne  Ave.,  Indianapolis.  Ind. 
Ozone    Co.    of    America,    416-118    4th    St., 

Milwaukee.  Wis.     "National." 
Ozone    Pure    Alrifler    Co.,     HOI -1105     W. 

Jackson  Blvd.,  Chicago,  III. 


OZONIZERS,   THERAPEUTIC.   - 

ire    electrical    appliances    for    the 

'""  "'  --■■ 1  for  therapeu  ■ 

At  I'd    In    mli» 

often      _ 

of  soothing  oils.     It  Is  discharged  ......    „„■ 

air  of  the  patient's  room  or  the  patient 
may  breathe  directly  from  the  machine 
outlet.  This  ozone  treatment  Is  claimed 
to  have  a  marked  healing  effect  on  various 
diseases  of  the  respiratory  organs,  such  as 
tuberculosis,  bronchitis,  iaryngitig.  rhinitis, 
etc.  The  apparatus  Is  usually  especially  de- 
signed for  home  use  and  Is  then  generally 
mounted  within  a  wooden  cabinet  finished 
like  a  piece  of  furniture  and  entirely  con- 
cealing the  mechanism. 

Manufacturers: 

Anchor    Electric    Co.,    EST    W.    Jackson 


Blvd.,  Chicago,  III. 


1-46    Elllcott 


■    Co.,    800    Fort 


Bets   Co.,    Frank   S.,   Hoffman    St., 

mond,  Ind. 
Brans  ton    Co.,    Charlei 

St.,  Buffalo,  N.   T. 
Fischer  ft  Co..  Inc.,  H.  G.,  2841  Wabansta 

Ave.,    Chicago,   III. 
Goldberg    Oione    Mac c    ..u.,    .»» 

Wayne  Ave.,  Indianapolis,  Ind. 
Kny-Schearer  Corp.  of  America,  58-58  W 

23rd    St.,    Newj  York,   N.   Y.      "Kay ess  " 
°«m*    C?'    of    Am"r*ca,    118-418    4th    St., 

Milwaukee.    Wis,      "National." 
Ozone    Pure    Alrifler    Co.,     1401-1405    W. 

Jackson  Blvd..  Chicago,  IH. 
RENULIFE    ELECTRIC    CO.,    Marquette 

B1H"  T>At,-n{r        TUF..», 

Vlra 

Detroit.    Mich. 
WESTERN   COIL  ft   ELECTRICAL   CO., 

300   6th    St.,    Racine,    Wis. 


P— The  letter  P  Is  the  chemical  symbol 
for  the  element  phosphorus.  It  is  also 
the  symbol  for  power,  of  which  the  unit 
Is  the  watt.  It  is  used  in  some  equal' 
as  an  abbreviation  or  symbol  for  presi 

P.  *  B.— Trade  name  for  insulating 
nlshes,   paints,  tapes  and  compounds  made 


P  &  C— Trade  name  for  electrically 
erated    gate    valves    manufactured    by    the 
Pratt  &  Cady  Co.,  Inc.,  Hartford,  Conn. 

P  41  Q.— Trade  name  for  wire  skinners 
manufactured  by  Paul  W.  Herbst.  180  N. 
Dearborn  St.,  Chicago,  111. 

P  ft  H.— Trade  name  for  electric  cranes, 
hoists  and  excavators  manufactured  by 
the  Pawling  A  Harnischfeger  Co..  asth  ft 
National  Aves..   Milwaukee,  Wis. 

P.  ft  M.  CO— 80  E.  Jackson  Blvd.  Chi- 
cago, III.  Manufacturer  of  rail  bond  wire 
protectors.  President,  F.  A.  Poor;  vice- 
presidents,  F.  A.  Preston.  P.  W.  Moore. 

P.  ft  8. — Trade  name  for  electric  wiring 
devices  manufactured  by  Pass  ft  Seymour. 
Inc.,   Solvay  Station,   Syracuse,   N.   Y. 

PAASCHE     AIR     BRUSH     CO.— Chicago, 


leather  belt- 


111.  Manufacturer  of  portable 
fits,  air  brushes,  air  compressor  outfits  and 
Industrial  finishing  equipment.  Business 
established  1906.  President  and  treasurer. 
Jens  A.  Paaoche;  vice-president,  R. 
Paasche;  secretary.  H.  Norman-  sales 
manager.  Howard  G.  Bartilng.  Main  of- 
fice, 1219  W.  Washington  Blvd.,  Chicago, 
IH.  Branch  offices,  Seattle,  Wash.;  Los 
Angeles.  Cal.;  Commodore  Hotel,  New 
York,   N.   Y. 

PACIFIC— Trade   ....    ._ 

ing   manufactured    by    the    Schwartz 

lng  Co.,  74-78  Murray  St..  New  York,  N.  Y. 

PACIFIC  CLAY  PRODUCTS  CO.— 
American  Bank  Bldg..  Los  Angeles,  Cal. 
Manufacturer  of  refractories  for  furnace 
linings,  etc.  President;  E.  M.  Durant;  sec- 
retary.  Archibald    Douglass. 

PACIFIC  COAST  GEOGRAPHIC  DIVI- 
8ION,  N.  E.  L.  A.— Secretary,  S.  H  Tay- 
lor. 821  Market  St.,  San  Francisco,  Cal. 

PACIFIC  COAST  LUMBER  CO— Lum- 
ber Exchange  Bldg.,  Seattle,  Wash.  Pro- 
ducer of  cedar  poles.    A.  H.  Ruelee,  presl- 

PACIFIC  COAST  POLE  CO.— Spokane 
Wash.     Producer  of  cedar  poles,   ties  and 

piling. 

PACIFIC  ELECTRIC  MFG.  CO. — 827-838 
Folsom  St.,  San  Francisco  Cal.  Manu- 
facturer of  high-tension  switches,  fuses 
and  circuit  breakers.  Business  established 
1910.  President,  secretary  and  treasurer 
James  A.  Thompson;  general  manager! 
Edward  F.  Sextus;  sales  manager  Con- 
don  B.    Klrkwood. 

PACIFIC   ELECTRIC   WELDER   A   MFG. 

trie    i 

1915.  President,  O.  E.  Northqulst;  secre- 
tary and  treasurer,  A.  F,  Bradlsh.  Sales 
representatives,  Eccles  «_Smtth.  Portland, 


PACIFIC  METAL  WORKS.— San  Fran- 
cisco, Cal.  Manufacturer  of  castings,  bear- 
ings, trolley  ears,  lead  sheet,  soldering 
coppers  and  other  metal  products.  Busi- 
ness established  1854.  President  and  gen- 
eral manager.  John  W.  Heldt;  vice-presi- 
dent, C.  Forderer;  secretary.  A.  C.  Wag- 
ner; treasurer.  George  S.  Forderer;  sales 
manager.  T.  E.  Wales.  Main  office,  153- 
69  1st  St..  San  Francisco,  Cal,  Factories, 
San  Francisco  and  Los  Angeles.  Cal. 
Branch  office  and  warehouse,  Los  Angeles. 
Cal. 

PACKAGE  MACHINERV  CO.— Spring- 
field. Mass.  Manufacturer  of  electric 
wrapping  machines.  President.  W.  L 
Putnam;  vice-president  and  general  man- 
ager. T.  L.  Jefferson.  Jr.;  secretary  and 
treasurer.  G.  W.  Kyburg.  Main  office, 
Medford    St.    ft    Hemic    Ave..     Springfield, 


cago,    III. 

PACKARD.— Trade  name  for  electric 
washing  machines  manufactured  by  thi 
Dexter  Co.,    Fairfield,   Iowa, 

PACKARD.— Trade  name  for  electric 
vacuum  pumps  manufactured  by  Normal 
Hubbard's  Sons.  265-287  Water  St..  Brook- 
lyn.  N.  T. 

PACKARD.— Trade  name  for  transform 
crs.  wire  nnd  cable  manufactured  by  the 
Packard    Electric    Co.,    Warren,    Ohio. 

PACKARD.— Trade  name  for  Incandes- 
cent lamps  manufactured  by  the  Packard 
Lamp  Division.  National  Lamp  Works  of 
General   Electric   Co..   Warren,   Ohio. 

PACKARD  ELECTRIC  CO.— Warren, 
Ohio.  Manufacturer  of  transformers,  cur- 
rent regulators,  wire  and  cable.  Business 
established  1890.  President,  treasurer  and 
general  manager.  N.  A.  Wolcott;  vice- 
president,  Charles  Fillus:  secretary,  R. 
Snyder;  sales  manager,  W.  Parker.  Main 
office  and  factory,  Warren.  Ohio.  Branch 
offices.  141  W.  88th  St..  New  York.  N.  Y.: 
1207  Fisher  Bldg.,  Chicago,  111.;  847  E11I- 
cott  Sq„  Buffalo.  N.  Y.:  David  Whitney 
Bldg..   Detroit.   Mich. 

PACKARD  LAMP  DIVISION,  NATION- 
AL LAMP  WORKS  OF  GENERAL  ELEC- 
TRIC CO.— Warren.  Ohio.  Manufacturer 
of  Incandescent  lamps.     R.  E.  Oorton.  gen- 

PACKING  AND  SHIPPING  HARD- 
WARE—Various  small  hardware  utilities, 
such  as  Joint  fasteners,  clasps,  dogs.  etc.. 
are  used  for  reinforcing  boxed  goods  which 
are  to  be  shipped  some  distance,  espe- 
cially for  export.  Twisted  wire  and  fiat 
strip  box  strapping  are  also  used,  espe- 
cially on  heavy  boxes  containing  smalt 
metal  parts,  such  as  electric  fans,  flat- 
irons,  pole-line  hardware,  bolts,  etc.  The 
rough  handling  to  which  ioods  are  sub- 
jected In  being  shipped  makes  box  rein- 
forcement necessary.  Lack  of  attention 
to  proper  packing  and  boxing  results  In 
receipt  of  damaged  goods  or  with  parts 
missing,  which  gives  a  bad  reputation  to 
the      manufacturer,      or      his      forwarding 


are  used  for  packing,  the  materials  used 
being  determined  by  the  conditions  of 
service  to  which  the  packing  Is  put  Some 
jularly   adapted 


>  high  pressure 


low   i 


acid  r. 

Ing  Is   made   up  In"  sheet,  "helical   tube  or 
strip,  rope  or  cord  fo.-ms.     The  more  com- 

wlth  wire  reinforcement.  In'  sheets  or 
woven  or  twisted  Into  cords  or  strips,  rub- 
ber, rubber  and  duck  interwoven  or  in  al- 
ternate layers,  hemp  and  Jute.  The  rope 
or  strips  are  generally  Impregnated  with 
lubricating  graphite.  Carbon  packing  rings 
are  used  In  certain  steam  turbines. 
Manufacturers: 
Advance   Packing   ft   Supply   Co.,   64    E. 

Lake  St..  Chicago,   III. 
American   Asbestos  Co.,   Norrlstown,   Pa. 

<  Asbestos.) 
American    Huhn    Metallic    Packing    Co.. 
Woolworth    Hldg„    New    York,     N.     Y. 
'■Float  Cage." 
Anchor    Packing    Co.,     Lafayette     Bldg.. 

Philadelphia.    Pa.      "Ankorlte." 
Asbestos      Fibre      Spinning      Co.,      North 

Wales,  Pa.     (Asbestos.) 
Atlantic  Asbestos   Co..   Butler  &   Sepvlra 

Sts.,    Philadelphia,    Pa- 
Bar  wood     Mfg.     Co.,     L.     J.,     Stoneham 
Branch.   Boston  80,   Mass.      "Bnrwood." 
Boston     Belting    Co..     80     Elm  wood     St.. 
Boston.    Mass.      "Noxall,"    "Imperial," 

Boston   Woven  Hose  &   Rubber  Co.,   Box 

577,    Boston.    Mass. 
Brandt,  Randolph.  70  Cprtlandt  St.,  New 


"Hickory 


York.  N.  Y. 

"Magneto."     "Selden,"     " 

Burroughs  Co.,  Charles,  141-149  Com- 
merce   St..    Newark,    N.    J. 

Canadian  Graton  ft  Knight.  Ltd..  84  St. 
Antoine  St.,  Montreal,  Que.,  Can. 
(Leather.) 

Consumers  Rubber  Co..  The.  1102  On- 
tario  St.,   Cleveland,   Ohio. 

Crandall    Packing   Co.,    Palmyra,    N.    Y. 

Crane  Co.,  838  S.  Michigan  Ave.,  Chi- 
cago, 111.     "CC."  "  Cranite." 

Crane.  Ltd.,  1280  St.  Patrick  St..  Mont- 
Teal.   Que.,   Can.     "CC."   "Cranite." 

Diamond   Rubber  Co.,   The,   Akron.   Ohio. 

Dominion  Asbestos  &  Rubber  Corp..  151 
Nassau  St..  New  York.  N.  Y.  "Rod- 
tlte."  "Darcold."  •■Griptlte."  "Flange- 
tite,"  "Old  Dominion."  "Earl,"  "Sov- 
ereign,"   "Regent,"    "White.    Seal." 

Empire  Rubber  4  Tire  Corp..  N.  Clin- 
ton Ave.  ft  Mulberry  St.,  Trenton, 
N.    J. 

Eureka  Packing  Co.,  78  Murray  St..  New 
York.  N.  Y.  "Eureka,"  "Heet  SheeL" 
"Ambest." 

Franklin  Mfg.  Co.,  The,  Franklin,  Pa. 
(Journal   box.) 

Gasket  Supply  Co..  The.  1729  Ludlow 
St..   Philadelphia.   Pa.     "Gasco." 

General  Asbestos  ft  Rubber  Co.,  27  Cum- 
berland St..  Charleston.  S.  C.  "I'etro- 
bestos."  "Gareobestos,"  "Callbestos." 
"Pyrold."  "Dixie."  "Fibro-  Metal  lie." 
"Semibronze."  "Sumter."  "Valbes- 
tlne."  "HellCOld."  "Gilt  Edre"  "Chl- 
cora."    "Commercial." 


ooglc 


Ooette _    „ 

Road,    New    Brunswick.    N.    J. 
Goodyear    Tire    ft    Rubber    Co.,    1144 

--•■--  ■  Ohio.      '■Goody. 


:    ft    Packing    Co.,    Georges 
"-- '■■'■      ""      "       "Rex." 


Market   St. 

Ite,"    "Red    Wing,"    "Wyoga."    "Mon- 

Greene,  Tweed  ft  Co..  IDS  Dunne  St 
New   York,   N.   Y.     "Palmetto." 

Imperial  Packing  Corp.,  131  ^Greenwich 
St..  New  York.  N.  Y.  "HerrlngHm.-' 
"Hydropak,"    "Sta-Tlte." 

International  Oxygen  Co..  798  Freling- 
huysen  Ave.,  Newark,  N.  J.  "1.  O.  C. 
System." 

Jenkins  Bros..  133  N.  7th  St.,  Philadel- 
phia, Pa.      {Cylinder.) 

Johns-Manvllle.  Inc.,  Madison  Ave.  & 
list  St.,  New  York.  N.  Y.  "Kear- 
sarge. "    "Selgell  te . "    "  Vu  Icabes  to  n . '  • 

Merrill  ft  Co.,  William  B..  3368  Wash- 
ington St..  Boston,   Mass.     ''Tripp." 

Metallo  Gasket  Co..  New  Brunswick,  N. 
J.      (Asbestos.)      "Stanlte." 

Co..    158   N.    La   Salle   St., 
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vlved  by  speaking  to  It  loudly,  or  by 
shaking  it. 

PACKINGHOUSE  CORD. —  See  Cord. 
flexible,    packinghouse. 

PADS  FOR  LINEMEN'S  CLIMBERS  — 
A     small     pad 
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MORGANITE  BRUSH  CO.,  INC.,  619-523 
W.  38th  St..  New  York.  N.  Y.  "Mor- 
ganlte"  packing  rings  for  steam  turbine 
glands  are  self- lubricating,  mechanlcal- 


M  organ  It  e   Packing   Rings 

ty  strong,  and  will  not  disintegrate 
under  superheated  steam.  Suitable  for 
shaft  surface  speeds  up  to  7500  ft.  per 
mln.  Can  be  made  In  all  sixes  to  suit 
varying  shaft  diameters.  Segments  are 
Interchangeable,  resulting  In  consider- 
able economy  In  replacements. — Adv. 

Mueller  Mfg.  Co.,  Ltd.,  W.  H.,  Samla, 
Ont..   Can. 

National    Waste  Co.,   Philadelphia,   Pa 

New  Era  Mfg.  Co.,  Inc..  730  Cobb  Ave.. 
Kalamazoo,    Mich.      "Durametallle  " 

New  York  EelMng  ft  Packing  Co.,  91 
Chambers   St.,    New  York.    N.   Y. 

New  York  Insulated  Wire  Co.,  114  Lib- 
erty  St..   New  York,   N.  Y.. 

Nuhrlng  ft  Bro.,  Charles.  1212  Walnut 
St..   Cincinnati.   Ohio. 

Philadelphia  Belting  Co.,  601-03  Spring 
Garden    St.,    Philadelphia.    Pa. 

Pllley  Packing  ft  Flue  Brush  Mfg.  Co., 
606-10     S.      3rd     St.,      St.      Louts.      Mo. 


Minlte." 
cules."   "Atlantic." 

Robertson  ft   Sons.  James  L..  78-80  Mur- 
ray  St.,    New  York,    N.   Y.      "Ambest." 

Simplex  Mfg.  Co.,  Auburn,  N.  Y.     "51m- 
co."     (Leather.) 

Standard  Asbestos  Co.,   69   Beekman   St., 
New  York.  N.  T. 

Steel  Mill  Packing  Co..  238-42  W.  Jeffer- 
_...     ....       ---roit,   Mj(.h.      ■■Safety." 


Voorhees    Rubber    Mfg.    Co..    _ . 
wick  Ave..  Jersey  City.  N.  J.     "Voor- 
besttte."        "Nu-Bestos,"        "Nubian," 
"Double   Service." 
Vulcan   Asbestos  Mfg.   Co.,   95  Broad  St., 

New   York,    N.   Y. 
Walker  ft  Co..  Ltd.,  James,   46  West  St.. 

New  York.  N.  Y.  "Lion." 
Watson  Co..  H.  F..  Erie.  Pa. 
PACKING  OF  TELEPHONE  TRANS- 
MITTER.—Sometimes  a  telephone  trans- 
mitter which  has  been  used  by  a  weak 
speaker  will  act  as  It  were  dead;  It  will  not 
transmit  as  loudly  as  other  transmitters. 
This  may  be  due  to  the  settling  of  the 
granular  carbon  particles,  so  that  they  are 
not  free  to  respond  to  vibrations.  Good 
transmitter  design  reduces  this  tendency. 
A    pact  ed    transmitter   can    usually   be    re- 
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of    the    climbers.      The    pads    _    _ 
leather  or  have  a  sheepskin  or  felt  lining. 

Manufacturer: 

BUHRKE    CO.,     R.     H..     1238     Fullerton 
Ave.,  Chicago.  Ill, 

PADS,  HEATING  AND  WARMING.— 
See    Heating   pads,    electric. 

PADS,  TELEPHONE.— A  pad  of  paper 
held  by  a  clamp  on  or  near  a  telephone 
Instrument  so  as  to  be  convenient  for 
making  notes,  while  using  the  ti'li'uhone 
Instrument.  On  desk  telephones  the  pad 
Is  usually  attached  to  the  upright  stand 
Just  above  the  base. 

The  cushions  placed  on  receivers  to  re- 
lieve ear  pressure  and  exclude  noise  "are 
often  called  telephone  pads.  (Also  see 
Cushions  .ear.  telephone.) 

On  the  bottom  of  desk  stands  there  Is 
usually  a  relt  or  other  soft  pad  to  prevent 
marring  desk  or  table  tops. 

Manufacturer*: 

American  Electric  Co..  8401    S.  State  St., 
Chicago,  111. 

Colytt  Laboratories.    666   W.    Washington 
Blvd.,    Chicago.    111.      "Clarlphone." 

Davol    Rubber    Co..    89    Point    St.,    Provi- 


Good  Mfg.  Co..  The.  160  N.  Wells  St.. 
Chicago.  III.     (Felt  for  desk  stands.) 

Redmanol  Chemical  Products  Co..  636- 
6TS  W.  22nd  St..  Chicago,  III.  "Red- 
manol." 

PADUCAH  POLE  A  TIMBER  CO.— City 
National  Bank  Bldg.,  Paducah.  Ky.  Pro- 
ducer of  chestnut  poles  and  posts.  Yards, 
Metropolis,  HI.:  Bonnlevllle,  Ky.,  and  Hun- 
fordsvllle,  Ky. 

PAGE   ft   HILL   CO Minneapolis.    Minn. 

Producer  of  cedar  poles.  President,  L.  A. 
Page.  Jr.:  vice-president.  L.  L.  Hill.  Main 
office.  814  Plymouth  Bldg.,  Minneapolis. 
Minn.  Branch  offices.  19  S.  La  Salle  St.. 
Chicago,  111.:  Times  Bldg.,  New  York,  N. 
Y.;  717  Bryant  Bldg..  Kansas  City,  Mo.: 
Ill  Carter  Bldg..  Houston,  Tex.;  311 
Sumpter  Bldg.,  Dallas.  Tex.  Sales  repre- 
sentative, T.  B.  Wilkinson,  1416  Stafks 
Bldg.,    Louisville,    Ky. 

PAGE  BELTING  CO.— Concord.  N.  H. 
Manufacturer  of  belting.  Main  office  and 
factory,    E.   Penacook    St..    Concord.    N.    H. 


_..  61-67  4th  St.,  Portland.  Ore.;  687 
Market  St.,  San  Francisco.  Cal.;  1104-1112 
Market    St..    Chattanooga.     Tenn.;    665    S. 
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PAGE  BOILER  CO.— 815-819  Larrabee 
St..  Chicago,  III.  Manufacturer  of  water- 
tube  boilers  and  valve  specialties.  Busi- 
ness established  1893.  President  and  gen- 
eral manager,  M.  E.  Page.  Jr.:  vice-presi- 
dent, John  T.  Johnnson:  secretary.  Adolph 
T.  Johanson:  sales  manager,  Henry  J. 
Gebhardt.  Sales  representatives.  Karat  en 
Kngincrlng  Sales  Co..  6  Jefferson  Ave., 
Detroit  Mich.;  Vlek  Engineering  Equip- 
ment Co..  241  Medford  Bldg..  Akron.  Ohio; 
Atlas  Machinery  ft  Supply  Co..  1512  Olive 
St.,    St.   Louis,   Mo. 

PAGE  STEEL  A  WIRE  CO.— New  York. 
N.  Y.  Manufacturer  of  wire  and  wire 
products.  Business  established  1883. 
President.  Arthur  A.  Clement.  Main  office, 
30  Church  St..  New  York.  N.  Y.  Branch 
offices.  29  S.  I  a  Salle  St..  Chicago.  111.: 
Book  Bldg..  Detroit.  Mich.  Factories. 
Adrian.  Mich.;  New  York.  N.  Y,;  Mones- 
sen.  Pa.  Sales  representatives.  American 
Rolling  Mill  Co..  San  Francisco.  Cal.;  Tay- 
lor ft  Arnold.  .Ltd..  Montreal,  Que.,  Can., 
and   Winnipeg.   Man..   Can. 

PAGRIP.— Trade  name  for  metal  mold- 
ing and  fittings  manufactured  by  the  Ap- 
pleton  Electric  Co.,  1703  Wellington  Ave., 
Chicago,    111. 

PAIGE  ft  CO.,  FRANK  E.— 88  Essex 
St..  Boston.  Mass.  Manufacturers  of  felt 
products.  Partnership,  Frank  B.  Paige 
and  Francis  W.  Paige.  Mills,  Camden, 
Me.:  Hyfleld.  Mass. 
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PAINE.— Trade  name  for  toggle  bolts, 
expansion  shells  and  fixture  hangers  manu- 
factured by  the  Paine  Co.,  1748  W.  Van 
Buren  St.,  Chicago.  111. 

PA  INC  CO.,  THE— 1712  W.  Van  Buren 
St.,  Chicago,  III.  Manufacturer  of  expan- 
sion shells  and  toggle  bolts.  Business  es- 
tablished 1912.  President,  M.  H.  Paine; 
vice-president,  E.  C.  Paine;  secretary  and 
treasurer.  E.  C.  Hall;  sales  manager,  Rob- 
ert W.  Huck. 

PAINT  BRUSHES  AND  BRUSH  HOLD- 
ERS.— See  Brushes,  for  insulating  com- 
pounds, paint  and  varnishes;  Holders, 
brush,   Insulating  paint  and  varnish. 


chins 

brush  or  spray  gun.  The  brush  consists 
of  a  double-pipe  noxsle.  one  pipe  for  the 
compressed  air,  the  other  for  the  paint- 
ing material.  The  compressed  air  draws 
the  material  out  and  throws  it  as  a  spray 
upon  the  object  to  be  painted.  .  The  work 
is  none  In  a  cabinet  from  which  the  air 
'e  exhausted  continually  by  an  electric  ex- 
haust fan.  Where  necessary  the  paint 
material  Is  heated  by  a  small  electric 
heater  mounted  on  the  nuxile  or  gun. 
Though  ordinarily  used  as  a  hand  gun, 
these  sets  are  sometimes  set  up  in  auto- 
matic machines  for  such  work  as  coat- 
ing insulating  material  and  frosting  Incan- 
descent lamps.  They  are  extensively  used 
for  applying  varnishes,  enamels  and  paints 
to  small  motors,  fans,  meter  cases,  etc., 
and  various  household  appliances,  such  as 
washing  machines  and  Ironeri. 
Manufacturers: 
Antakwa  Co.,   The.   212  N.   Jefferson    St.. 

Chicago,    III.      "Antakwa." 
Btnks    Spray    Equipment    Co.,    3120    Car- 
roll Ave..   Chicago,  111. 
DeVllblss    Mfg.    Co..     The.     3750    Detroit 

Ave.,   Toledo,   Ohio.     "Aeron." 
Dielectric   Mfg.    Co.,    St.    Louis.    Mo. 
Eclipse    Air    Brush    Co..    79    Orange    St., 

Newark,   N.  J.     "Eclipse." 
Johns-Manville.     Inc..     Madison    Ave.     ft 

41st  St..  New  York.  N.  Y. 
O'Brien      Varnish      Co.,      Washington      ft 

Johnson   Sts.,   South   Bend,   Ind. 
Paasehe   Air  Brush   Co..    1219   W.   Wash- 
ington   Blvd.,    Chicago,    111. 
Technical   Color  ft   Chemical  Works.    381 
Hudson    St..   New   York,   N.  Y. 


acid 

trays,  supporting  framework, 
ana  [anHs  containing  acids  or  near  acids. 
In  electrochemical  plants,  storage- battery 
rooms,  etc.  acid  gases  or  sprays  are  fre- 
quently given  off  which  corrode  the  con- 
duit,     sockets     and     other     metal     O  Kings 

tenanee  of  such  equipment.  These  acid- 
resisting  paints  have  been  used  to  pro- 
..., |(1  g],,,!^,.  equipment  from  those 


Chicago,    III.      "AntakwL. 

Barber    Asphalt    Paving    Co.,    The,    Land 

Title    Bldg.,    Philadelphia,    Pa,      "Oe- 


Cochrane  Chemical  Co.,  432  Dan  forth 
Ave.,    Jersey    City,    N.    J. 

Guaranteed  Battery  Co..  2017-26  Lucas 
Ave..  St.  Louis,  Mo.     "Lion." 

Lehon  Co..  The,  4411  Oakley  Ave.,  Chi- 
cago,   111. 

Patton   Paint  Co.,   Milwaukee,   Wis. 

Redmanol  Chemical  Products  Co.,  M6- 
678    W.    22nd    St..    Chicago,    III.      "Red- 

Suydam'  Co..  M.  B..  61st  ft  Butler  Sts., 
Pittsburgh,    Pa. 

II.  S.  Gutta  Percha  Paint  Co.,  12  Dud- 
lev   St..    Providence.    R.    I. 

Vltrlfyx  Co..  The,  2626  W.  Congress  St., 
Chicago,   111. 

PAINTS,  INSULATING.— Insulating 
paints  are  required  to  have  a  pigment 
that  is  Impervious  to  moisture  and  acid 
fumes  and  also  Is  an  Insulator.  They  are 
widely  used  on  electrical  products  and 
construction  Jobs  and  for  all  kinds  of 
electrical  wiring.  One  form  of  this  paint 
Is  a  general  purpose  paint  that  can  be 
used  for  treating  tapes,  fibers,  fabrics,  and 
Insulation,  and  for  conduit  and  cable  con- 
nections, switchboard  bases.  battery 
rooms,   etc.      There  are  other  forms  of  In- 
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s   aeid-reslst- 

-.._ .lameproof  and  are  used  for  meter 

boards,  moldings,  aerial  and  underground 
cables,  ser  vice  boxes.  Htreet-car  trucks, 
motor  frames  and  bases,  etc. 

American    Dl- Electrics,     j,id..    T1-7B    W 

Broadway,    New   York,    N.    T. 
Antakwa   Co.,    The.    212   N.  Jefferson  St., 

Chicago,   III.     "Antakwa." 
Billings -Cha  pin    Co.,    The.    11SS    B,    40th 

St,,  Cleveland,   Ohio.     "Bllchaco." 
Blnswanger    A    Co.,    B.,     829-835    N.    3rd 

St.,    Philadelphia.    Fa. 
Canadian    Westlnghouse    Co.,    Ltd..    Ban- 
ford     A    Myler    Sts.,     Hamilton,     Ont., 

Can. 
Carlile   A   Doughty,    Inc..    2530    N.    Broad 

Bt.    Philadelphia,    Pa. 
CHICAGO    MICA    CO..    11-21    Water    St.. 

Valparaiso.    Ind.      "Mlcabond."      (See 

display   adv.    page    1330.) 
Cochrane     Chemical     Co..     132     Dan  forth 

Ave.,    Jersey    City,    N.   J. 
Columbus    Varnish    Co.,    The,     28*    Cox- 

ifns  St.,   Columbus.   Ohio.    "Columbus." 
Dielectric      Mfg.      Co.,      St.      Louis,      Mo. 

"Graphon,"    "W.    D„"    "Dielectrol." 
Dockendorff  A  Co.,  Inc.,  J.   E..   20  Broad 

St.,    New  York,    N.   Y. 
Dolph    Co..    John    C,     1*8    Emmett 

Newark,  N.  J.     "Universalak." 
Elaterlte   Paint    &   Mfg.   Co..    W.    11th    A 

Market   Sla..   Des   Moines,    Iowa.     '" 

Moines   Elaterlte." 
Electric  Insulation   A  Varnish  Co., 

New  Toronto,  Ont..  Can; 
Flexible   Compound   Co.,    Inc.,    The,   3607 

Haverford      Ave.,      Philadelphia,      Pa. 

"Flexible  Compound." 
GENBRAI.     ELKCTRIC     CO.,     Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
HILO    VARNISH    CORP.,     1    Gerry    St., 

Brooklyn,  N.   Y.      "Hllo."      (See  display 

adv.  page  1(18.) 
Insulating    Materials    Co..    B133    'Wesson 

Ave.,   Detroit,   Mich.     "Imco." 
INTERNATIONAL    PAINT     CORP.,     St. 
Louis,  Mo.      "Inco  Inaullte."      (See  dis- 
play adv.  page  1120.) 
Lehon   Co..   The.    Mil   Oakley  Ave.,   Chi- 
cago, 111. 
Mica  Insulator   Co.,    68   Church   St..    New 

York,    N.   Y.      "Llnolac." 
Mica,    Insulator    Co.,    Victor!  avllle.    Que. 

Mitchell-Rand    Mfg.    Co..    18    Vesey    St. 

New  York,   N.   Y.     "Shield  Brand." 
O'Brien      Varnish     Co.,      Washington      A 

Johnson   frits..   South  Bend,   Ind. 
Ohmlac   Mfg.   Co.,    140   S.   Dearborn   St., 

Chicago.  111.      "Ohmlac." 
Pa terson- Sargent  Co.,   Cleveland.  Ohio. 
Patton  Paint  Co..   Milwaukee.  Wis. 
Rlesenman  Mfg.   Co.,    Ltd.,   Franklin,  Pa. 
Robertson  Chemical  Co.,  Cleveland,  Ohio. 
"Enamelac, "    "Reslstolac."    ' " Armalac. ' ' 
Ruberold    Co.,    35    Madison    Ave.,    New 

York,   N.   Y.      "P  A  B." 
Sherwin-Williams     Co..     601     Canal     Rd.. 

Cleveland,  Ohio.     "AJax." 
Standard    Varnish    Works,    90    West    St, 

New  York,    N.   Y. 
Sterling  Varnish  Co.,   The,   625-8   Fulton 

Bldg.,    Pittsburgh,    Pa.      "Sterling." 
Suydam  Co.,  M.  B„  fllst  A  Butler  Sts.. 

Pittsburgh,   Pa. 
Technical    Color   &  Chemical   Works,   382 

Hudson  St.,   New  York.   N.  Y. 
Toch    Bros.,    820    5th    Ave.,    New   York. 

N.  Y.     "ft.  I.  W.  Insulectrie." 
Union    Clay    Products    Co..    New    Bruns- 
wick,   N.   J. 
V.    S.   Gutta  Percha   Paint   Co..    12    Dud- 
ley   St.,    Providence,    R.    L 
Voltax.  Co.,   Bridgeport,  Conn. 
Vulcan    Fuel    Economy   Co.,    S29A  Trans- 
portation Bldg.,   Chicago.   III. 
WESTINHHOUSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
PAINTS,      PROTECTIVE—Protectlve 
finishes  In  some  form  are  applied  to  near- 
ly all  articles  manufactured.  In  many  cases 
the  finish   Is  Intended  to  Improve  the  ap- 
pearance of  the  article  as  well  as  to  pre- 
vent   or    combat    the    corrosive    action    of 
the  elements,   acid   fumes  and   electrolysis. 
Paint  Is  one  of  the  most  widely  used  fin- 
ishes   for    this   purpose   and   has   a   large 
number    of    applies  dons    In    the    electrical 
utility   and    manufacturing   industries.    One 
of  the  moet  Important  uses  Is  a.  paint  that 
will  prevent  rusting  of  ironwork.     This  re- 
quires a  paint  with  a  pigment  that  o(  It- 
self la  inhlbitlve  or  has  a  tendency  to  re- 
sist corrosion,   and   Is  elect rolytically  posi- 
tive   to    prevent    electrolysis.      The    vehicle 
used  should  be  sufficiently  elastic  to  allow 
for  the   contraction   and   expansion   of  the 
metal,    and   must   form  an   impervious  Dim 


to  exclude  moisture  and  fumes.  All  out- 
side ironwork  requires  a  protective  cover- 
LnB,  °'  Ahla  nsture-  I«  ■  power  plant  the 
Roller  fronts,  coal  bunkers,  smoke  stacks 
metal   roofs,    trusses,    columns,    miscellane- 


parts  of  electric  cars,  car  houses,  substa- 
tions, telephone  exchanges,  manufacturing 
plants,  etc.,  that  require  special  protective 
paints.  Palnta  are  of  many  kinds,  depend- 
ing on  the  nature  of  the  material  to  be 
protected,  whether  that  material  Is  ex- 
posed to  specially  corrosive  action,  and  on 
the  various  Ingredients  that  have  been 
found  to  meet  similar  requirements  with 
reasonable  satisfaction. 
Manufacturers: 
Antakwa  Co..   The,    212  N.   Jefferson   St., 

Chicago.   111.      "Antakwa." 
Atlns    Mineral    Products    Co.,    Mertxtown, 

Pa.     "Triple  Label  Prince's." 
Barber    Asphalt    Paving   Co.,    The,    Land 
Title    Bldg.,    Philadelphia,    Pa.      "Posi- 
tive Seal." 
Barrett    Co.,    The.    IT    Battery    PI.,    New 

York,   N.   Y. 
Billlngs-Chapin    Co..    The,    11E3    E,    40th 
St.,  Cleveland,  Ohio.     "U.  S.  N.  Deck," 
"Rustnaught." 
Blnswanger    A    Co.,    B.,    B29-83B    N. 

St.,    Philadelphia.    Pa.      "Salflre." 
California   Paint   Co.,    11th.    12th    A   Pine 

Sts.,    Oakland.    Cal.       "C alpaca." 
Cochrane    Chemical    Co..     432     Dan  forth 

Ave.,  Jersey  City,  N.  J. 
Columbus  Varnish   Co.,   The,    294   Cozilns 

St.,   Columbus,    Ohio.     "Columbus." 
Diamond   Oil  Co..    1538  Land   Title  Bldg.. 

Philadelphia.   Pa. 
Dielectric  Mfg.  Co.,   St.  Louis.  Mo. 
Dolph    Co.,     John    C.     198    Emmett    St., 

Newark,  N.  J. 
Du  Pont  de  Nemours  A  Co.,  E.  I.,  Wil- 
mington, Del.      "Carpo." 
Elaterlte    Paint    A    Mfg.   Co.,   W.    11th   A 
Market  Sts..   Des  Moines,  Iowa.     "Des 
Moines   Elaterlte." 
Excelio  Mfg.   Co..   The,   Cleveland.   Ohio. 
Flexible    Compound    Co.,    Inc.,    The,    3607 
Haverford    Ave.,    Philadelphia.    Pa. 
"Flexible  Compound." 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Globe  Chemical  Co..   727   Ridgeway  Ave., 

Cincinnati,   Ohio. 
Insulating    Materials    Co.,     B133    Wesson 

Ave.,    Detroit.    Mich.     "Imco." 
INTERNATIONAL    PAINT    CORP.,     St. 
Louis,     Mo.       "Inco     Products."       (See 
display   adv.   page   1320.) 
MfcAvlty  &   Sons.   Ltd.,   T..   King  St.,   St. 

John.  N.  B.,  Can. 
Mitchell-Rand    Mfg.    Co..    18   Vesey   St., 

New   York,   N.   Y.      "Shield   Brand." 
Murphy   Varnish    Co.,    Chestnut   &   Mc- 

Whorter  Sts..  Newark.  N.   J. 
O'Brien     Varnish     Co.,     Washington     A 

Johnson   8ta..   South   Bend.   Ind. 
Ohmlac    Mfg.    Co.,    140    S.    Dearborn    St., 

Chicago.    111.      "Ohmlac." 
Patton  Paint  Co.,   Milwaukee.  Wis. 
Reeves  Co.,  The.  8110  S.  Carroll  ton  Ave., 

New  Orleans.  La. 
Rlesenman  Mfg.  Co..   Ltd..  Franklin,   Pa. 
Ruberold     Co.,     9E     Madison    Ave.,     New 

York.  N.  Y.     "S-P-C." 
Sherwin-Williams     Co..     001     Canal     Rd.. 

Cleveland.   Ohio.      "AJax." 
Standard  Asphalt  A  Refining  Co..  1M.  s. 

LaSalle  St.,   Chicago,   m.     "Barco." 
Standard   Varnish  Works.   90   West   St., 

New  York.  N,   Y. 
Technical  Color  A  Chemical  Works.   391 

Hudson  St..  New  York,  N.  Y. 
Toch    Bros..    220    6th    Ave.,    New    York, 

N.    Y.      "R.    I.    W." 
17.    S.    Gutta   Percha   Paint   Co..    12  Bud- 
ley   St..   Providence.   It.   I. 
Vulcan   Fuel   Economy   Co.,    829A   Trans- 
portation   Bldg.,     Chicago,     111.       "Lan 

PAINTER    CO.,    Q.     E.— 324     N.     Charles 

St.,  Baltimore,  Md.  Manufacturer  of  elec- 
tric signals  and  clusters  for  electric  rail- 
ways, crossings,  etc.  Business  cstibllKhcd 
1909.     Sole  owner,  G.  E.  Painter. 

PAINTER'S. — Trade  name  for  electric 
signals  and  clusters  for  electric  railways, 
crossings,  etc..  made  by  the  G.  E.  Painter 
Co..   324  N.  Charles  St..  Baltimore.   Md. 

PAIR,  TWISTED.— Two  small  Insulated 
conductors  twisted  together.  Twisted 
pairs  are  largely  used  In  telephone  cables 
and  Inside  telephone  wiring.  See  Wire, 
telephone,    inside. 

PAIRPOINT  CORP.,  THE.— New  Bed- 
ford, Mans.     Manufacturer  of  paper  sleeves  | 
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for  Insulating  and  electrical  purposes. 
President,  Andrew  G.  Pierce,  Jr  -  vice- 
president,  Thomas  A.  Tripp;  treasurer, 
William  A.  Clarke;  general  manager, 
Frederick  R.  Fish.  Main  office  and  fac- 
tory, New  Bedford,  Mass.  Branch  offices, 
43-47  W.  23rd  St.,  New  York.  N.  Y .;  Cor- 
istlne  Bldg..  Montreal,  Que..  Can.;  140 
Oeary  St.,  San  Francisco,  Cal.;  402  Co- 
lumbus  Memorial    Bldg.,    Chicago.    III. 

PAISTE.— Trade    name    for    wiring    de- 
vices   manufactured    by    the    H.    T.    Paiste 
Co..    Philadelphia.   Pa.     Exclusive   dlstrlb- 
Hart    A    Hegeman     Mfg.    Co.,    342 

.  ...JT 

Manufac ..     „    „._    ,.,,, 

duit  fittings.  Exclusive  distributor.  Hart 
&  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford,  Conn. 

PALM  BROS  CO.,  THe.— Norwood,  Cin- 
cinnati, Ohio.  Manufacturers  of  decalco- 
manla  transfers. 

PALMER  A  CO.,  N.— Bridgeport,  Conn. 
Manufacturers  of  power  transmission  belt- 
ing. Business  established  1859.  Fayette 
C.  Clark,   general  manager. 

PALMER  ELECTRIC  A  MFG.  CO., 
TH  E. — Cambridge.  Mase.  Manufacturer 
of  switches.  Business  established  1912. 
President  and  treasurer,  G.  E.  Palmer. 
Main  office.  175  Eth  St.,  Cambridge.  Maes. 
Branch  offices.  New  York.  N.  Y.;  Phila- 
delphia,  Pa.;   Chicago,   111. 

PALMERS  EXTRA.— Trade  name  for 
belting  manufactured  by  N.  Palmer  &  Co., 
Bridgeport,  Conn. 

PALM  ETTO— Trade  name  for  packing 
manufactured  by  Greene.  Tweed  A  Co., 
109  Duane  St..   New  York.  N.  Y. 

PANAMA  ELECTRIC  LIGHT  CO.,  INC., 
PHILIP.— 1*27  Melrose  St.,  Chicago.  111. 
Manufacturer  of  electric  lighting  fixtures. 
President,  Philip  Panama;  vice-president 
and  treasurer,  William  Wolf;  secretary, 
Thelma   Panama. 

.  PANAMA  LAMP  A  COMMERCIAL  CO. 
— 996  Mission  St.,  San  Francisco.  Cal. 
Manufacturer  of  lighting  fixtures.  Part- 
nership, Joseph  Thieben  and  8.  J.  B lu- 
men thai.  Sales  representatives.  Leco 
Electric  Lamp  Co..  188  Mercer  St.,  New 
York.  N.  Y.;  Panama  Electric  Lamp  Co., 
183  N.   Wabash   Ave.,   Chicago.   HI. 

PANAMA-LITE.— Trade  name  for  light- 
ing fixtures  manufactured  by  the  Panama 
Lamp  A  Commercial  Co.,  E96  Mission  St., 
San    Francisco,    Cat. 

PANCAKE. — Trade  name  for  recep- 
tacles manufactured  by  the  Bryant  Elec- 
tric  Co.,   Bridgeport,   Conn. 

PANCHRO. — Trade  name  for  photoen- 
graving lamps  manufactured  by  the  New 
York  Engravers'  Supply,  £80-234  W.  17th 
St..  New  York.  N.  Y. 

PANEL  SWITCHES.  —  S  0  e  Switches, 
panel,  panelboard  or"  combination  cutout. 

PANELBOARD.— Under  the  general 
name  of  panelboards  are  Included  panels 
or  boards  used  for  local  control  of  elec- 
tric light,  heat  or  power  circuits,  usually 
of  moderate  capacity,  but  including  inter- 
mediate boards,  distributing  or  Junction 
panels  at  distribution  centers.  The  term 
panelboard  is  not  Intended  to  apply  to 
switchboards  in  central  stations,  substa- 
tions, or  isolated  plants  directly  con- 
trolling energy  derived  from  generators  or 
transforming  devices,  or  to  special  control 
equipments  not  ordinarily  enclosed  In 
standard  cabinets,  cutout  boxes,  or  Junc- 
tion boxes,  and  not  having  switches. 
fuses  or  other'  parts  Interconnected  by 
busbars  and  straps.  The  material  com- 
monly used  for  panelboards  la  slate  Or 
molded  composition,  though  marble  Is 
sometimes  used. 

The  National  Electrical  Code  requires 
that  a  certain  space  be  maintained  be- 
tween points  of  opposite  polarity  accord- 
ing lo  the  various  voltages  of  the  circuits. 
To  obtain  the  maximum  number  of  cir- 
cuits on  a  board  the  circuits  are  gener- 
.111"  wired  in  rows  In  the  order  Of  two 
positive  straps,  then  I  wo  negative,  etc. 
o  that  the  connectors  of  like  polarity  may 
e  mounted  close  together,  at  the  same 
Ime  preserving  the  required  space  bo 
ween  connectors  of  opposite  polarity.  The 
urrent  enters  the  board  on  two  or  three 
u s burs.  From  these  bars  the  various 
-Ircults  are  tapped  off  by  connecting; 
straps  through  fuses  and  switches  to  be 
distributed  to  the  branch  lighting  circuits. 
A  knife  switch  or  fuses  or  both  are  gen- 
erally   Included    In    the   busbar    or    main 
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Panelboards  are  quite  commonly  assem- 
bled by  grouping  the  required  number  of 
porcelain  or  other  branch  blocks  and  con- 
necting them  to  the  buses;  each  branch 
block  consists  of  a  cutout  base  lor  either 
plug  or  cartridge  fuses  and  usually  a 
switch,  which  may  be  of  the  knife,  rotary, 
push-button  or  toggle  type.  In  some  cases 
single  branch  blocks  are  used,  but  more 
commonly  they  are  arranged  for  the  two 
branch  circuits,  one  on  each  side  of  the 
buses.  The  branch  circuits  are  nearly 
always  two-wire,  although  the  buses  may 
be  two-wire  or  three-wire.  Where  the 
board  Is  made  up  as  a  complete  jnlt,  the 
assembly  of  parts  is  made  by  the  manu- 

Panelboards  are  su (■classified'  both  as  to 
Important  construction  features  and  as  to 
their  principal  uses.  The  following  classi- 
fication a  cover  both  of  these  principal 
bases  of  subdivision. 

PANELBOARDS,  CONVERTIBLE.  — 
These  panelboards  are  equipped  with  the 
usual  switches,  fuses,  busbars  and  straps, 
but  bave  the  connections  so  arranged  that 
they  may  be  readily  altered  to  adapt  them 
to  various  types  of  wiring  systems  with- 
dlsturblng      thf 


switches   < 


fuse 


either  two-wire  or  three-wire,  as  where 
power  from  a  two- wire  Isolated  plant  Is 
used  Interchangeably  with  the  three-wire 
supply  from  a  central  station  at  certain 
houra  of  the  day  or  at  certain  seasons. 
A  double -throw  main  switch  permits 
changing  over  from  the  two-wire  to  the 
three- wire  supply  or  the  reverse  without 
requiring    any    change    in    the    branch    clr- 

Manufacturers: 

Auth     Electrical     Specialty     Co.,     422    B. 

53rd  St.,  New  York.  N.  T. 
BENJAMIN    ELECTRIC    MFG.    CO..    806 

W.     Washington     Blvd..     Chicago,     III. 

■'  Standardized,  "        "  Ready- To -Ship.  " 

"  Benjamin -Starrett."       (See     display 

adv.   pages   1231-1231.) 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,   Conn.     "Bryant." 
Devoe     Electric     Switch     Co.,     The,     til 

Notre   Dame   St.,   W„   Montreal,    Que.. 

Can. 

Philadelphia,   _  _ 

Llbertv     Electric     Corp..     Port 

N.    T. 

Mendel!  Mfg.  Co..   Mattapolsett.  Mass. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East    Ave.     ft    11th    St..    Long    Island 
City,    N.    T. 
Monarch     Electric    Co.,     Ltd..     St.    Law- 
rence &    Waterman    Sts.,    St.    Lambert, 
Que..   Can. 
MUTUAL  ELECTRIC  ft  MACHINE  CO., 
858   W.   Fort   St..    Detroit,    Mich.     "Bull 
Dog."      (See    display    adv.    page    1285.) 
PENN    ELECTRICAL  ft  MFG.    CO.,   Ir- 
win, Pa.     "Penn." 
PETERSON    CO..     INC.,    CHARLES    J., 

723-29   Fulton   St..    Chicago,    111. 
SPRAGUE       ELECTRIC      WORKS      OP 
GENERAL     ELECTRIC     CO..     627-631 
W.    14th    St.,    New    York.    N.    Y.      (See 
display    adv.    pages   1308-1307.) 
SQUARE    D    CO..    1100    Rlvard    St..    De- 
troit.   Mich.      (See   display   adv.   pages 
1270-1331.) 
Standard   Electric  Machinery   Co.,    Balti- 
more,  Md.     "Standard -Baltimore." 
SundTi    Electric    Co..    209    Parkhurst    St.. 

Newark,  N.  J. 
WURDACK       ELECTRIC       MFG.       CO- 
WILLIAM.    21    S.    11th    St.,    St.    Louis, 
Mo.       (See    complete    descriptive     In- 
formation   under    "Panelboards,    stand- 
ard.")—Adv. 
PANELBOAROS,      MARINE. — Marine 
panelboards    are    used    for    distributing    the 
various   lighting  and    signal   circuits  found 
In  ships.      The  boards  are   so   constructed 
by   use  of  water-tight   enclosures,    that   i 
live   parts    may    be   reached    by   molstu 
or    water    that    would    cause    a    ground 
abort-circuit.      They  are   also  used   In  vei„ 
moist    locations    as    well    as    on    shipboard"; 
for  example.   In   packing  houses,   laundries. 
dye   houses,   tanneries,   etc. 
Manufacturers: 
Auth    Electrical    Specialty    Co.,     422    E. 

6!rd  St..  New  York,  N.  Y. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. Benjamln-Starrett  panelboardi 
(see  description  under  "Panelboards, 
standard")  are  built  In  a  variety 
of  designs   especially   for  the   unusual 


Cleveland  Switchboard   Co.,    The,   2925   E. 

79th   St..  Cleveland,  Ohio. 
Comet    Electric    Co..    The.    1237-1211    St. 

Paul  St.,   Indianapolis.   Ind.     — 


Electrical  Mfg.  Co.,  1119  E.  79th  St., 
Cleveland,  Ohio. 

Laganke  Electrical  Co.,  8969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dafl  Mfg.  Co..  Inc.,  806  Chsrry 
St.,  Philadelphia.  Pa. 

Liberty  Electric  Corp.,  Port  Chest  sr, 
N.    Y. 

Marine  Electric  Co..  196  Fremont  St., 
San    Francisco,    Cal.      "Meco." 

Mendell  Mfg.  Co.,  Mattapolsett.   Mass. 

METROPOLITAN  ELECTRIC  MPQ. 
CO..  East  Ave.  ft  11th  St.,  Long  Island 
City,   N.  Y. 

NeFage-McKenny  Co.,  Armour  Blag , 
Seattle.    Wash. 

PENN  ELECTRICAL  A  MFG.  CO.,  Ir- 
win.  Pa.      "Penn." 

PETERSON  CO..  INC..  CHARLES  J., 
723-28   Fulton    St.,    Chicago,    111. 

Prlngle  Electrical  Mfg.  "Co.,  1908-13  N. 
6th  St..  Philadelphia.   Pa. 

Seldler-  Miner  Co.,  38  E.  Lamed  St., 
Detroit.    Mich.      "S-M." 

SPRAGUE  ELECTRR;  WORKS  OF 
GENKRAL  ELECTRIC  CO.,  637-531 
W.  31th  St..  New  York.  N.  Y.  (See 
dlsplav  adv.   pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard -Baltimore." 

Sundh  Electric  Co..  209  Parkhurst  St.. 
Newark,  N.  J. 
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St., 


Portland.  Oi 
PANELBOARDS.  METERING.  —  These 
panelboards  are  arranged  to  distribute  the 
power  through  variously  grouped  circuits, 
but  first  Including  a  meter  in  the  circuit. 
From  the  busbars  run  two  circuits  to  the 
meters,  one  for  the  potential  colls,  which 
Is  a  circuit  common  to  all  the  meters,  the 
other  for  the  current  coil  of  each  meter 
connected  individually  In  each  circuit  to 
be  metered.  The  panelboards  are  usually 
mounted  In  three-compartment  cabinets, 
the  panelboard  In  a  middle  compartment, 
the  meters  In  the  side  compartments. 
Each  metered  circuit  Includes  a  switch 
and  necessary  fuses.  These  metering 
boards  are  used  principally  In  large  office 
and  loft  buildings  where  the  space  rented 
to  different  tenants  Is  likely  to  be  changed 
from  time  to  time.  Such  a  board  permits 
CTOupIng    the    lighting    circuits    for    any 

any  later  time  regrouping  them  when  the 
tenants'    requirements    change. 
Manufacturers: 
ADAM    ELECTRIC    CO.,    FRANK.    3860 

Windsor  PL,   St.   Louis.   Mo.   "Major." 

"FA."      (See    display    adv.    pages   1262- 

1266.) 
AJAX  ELECTRIC   CO..   Baldwin   Ave.   & 

Montgomery  St..   Jersey  City,    N.   J. 
Auth     Electrical     Specialty    Co..     122    E. 

63rd  St..  New  York.  N.  Y.      " 
Devoe     Elecrrlr-     Sw — 

Notr. 

Electrical  Mfg.  Co..  The,  1119  E.  79th 
St..    Cleveland.    Ohio. 

Laeanke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,    Ohio. 

Lanc-Ddll  Mfg.  Co.,  606  Cherry  St., 
Philadelphia.    Pa. 

Llbertv  Electric  Corp.,  Port  Chester, 
N.    Y. 

Mendell  Mf*.  Co..  Mattapolsett.   Mass. 

METROPOLITAN  ELECTRIC  MlFG. 
CO..  East  Ave.  ft  14th  St.,  Long  Island 
City.  N.  Y. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence ft  Waterman  Sts..  St.  Lambert, 
Que..  Can. 

MtTl'AI,  ELECTRIC  :*  MACHINE 
CO.,  SSS  W.  Fort  St..  Detroit.  Mich. 
"Bull  Dog."  (See  display  adv.  page 
1285.) 

PETERSON  CO..  INC..  CHARLES  J., 
723-39    Fulton    St..    Chicago.    111. 

PrinKle  Electrical  Mfg.  Co..  1906-12  N. 
6th    St..    Philadelphia.    Pa. 

PPRAdrE  KT.ECTRTC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  V   *"' 

St..  New  York.  N.  Y.    Manufacti . . 

all  types  of  live  front  and  safety  type 
Panel  Boards  for  light  and  powc 
Sprague  metering  panels  are  of  tl 
Mc  Williams  type.  With  this  panel  It 
Is  possible  to  connect  a  circuit,  or 
combination    of   circuits,    through   any 


of  a  number  of  meters  by  simply 
changing  the  location  of  the  transfer 
switches  on  the  faca  of  the  panel 
and      without      changing     any     of     the 


Sprague  Metering  Panel 

wiring.  These  panels  can  be  furnished 
In  the  same  general  types  as  the  stand- 
ard lighting  panels  described  above. 
Spragu  e  products,  see  display  adv. 
pages  1306-7. — Adv. 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard- Baltimore." 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave..  Pittsburgh.   Pa. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plalnvllle,  Conn.  "Cl'cln  T." 
(See   display   adv.    pages   1282-1:33.1 

Western  Electric  Works.  213  6th  SL. 
Portland,    Ore. 

WESTJNGHOUSE  ELECTRIC  ft  MFQ. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.   pages  13B5-1102.) 

WURDACK  ELECTRIC  MFO.  CO..  WH., 
21  S.  11th  St..  St.  Louis,  Mo.  Meter- 
ing panels  IMcWIlllams  Patent)  can  be 
furnished  with  any  number  of  circuits 
and  meter  bars  and  also  with  any  style 

lushed  with  Code  gage  cabinets,  either 
with  or  without  space  for  mounting  the 
Meter- 


change  from  time  to  time.     With 
this   type   of   panel   It   Is   necessary   to 
furnish  only  one  meter  for  each  tenant. 
Changes  or  additions   to   tenant  space 
can  be   provided   for  very  quickly  and 
at  no  expense  as  any  number  of  branch 
circuits   can    be   metered    on   any   one 
meter  by  simply  changing  the  location 
of    the    meter    connectors    on    face    of 
panel.      Our    latest    catalog    fully    de- 
scribes all  our  products.    It  will  be  sent 
on  request. — Adv. 
PANELBOARDS,        RESIDENCE.— T  h  8 
residence    panelboard    Is    a    small    board 
combining  the   main  service  switch,   meter 
loop   and    circuit    fuses   In   a   steel    cabinet 
,  „„    _.    ggyeraj    meters    are    in- 


hulldings.  They  are  made  up  for  either 
two  or  three-wire  systems.  Where  the 
three-wire  system  Is  used  the  circuits  are 
usually  disposed  In  equal  numbers  on 
each  side  of  the  three-wire  main  bus. 
Manufacturers: 

ADAM    ELECTRIC    CO..    FRANK.    I860 
Windsor    PL.    St.     Louis.    Mo.       "FA." 
(See  display  adv.  pages  1282-1265.) 
AJAX   ELECTRIC   CO..   Baldwin  Ave.  ft 

Montgomery  St.,  Jersey  City,  N.  J. 
Auth     Electrical     Specialty     Co.,     122    E. 

63rd  St..  New  York,  N.  Y. 
BENJAMIN  ELECTRIC  MFO.  CO..  Chi- 
cago. New  York,  San  Francisco, 
Toronto.  Benjamin-Starrett  residence 
panelboards  with  cabinets  combine  nu- 
merous Individual  safety  features  with 


an  ease  or  manipulation,  a  finely  fin- 
ished appearance  and  a  ruggedness  of 
structure  that  have  met  with  wide  ap- 
proval of  engineers  and  c 


PANELBOARDS 
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PANELBOARDS 


the  open-front  types.  90%  of  the  cur- 
rent-carrying parts  are  concealed  in  the 
base.  In  the  dead-front  types,  all  cur- 
rent carrying  parts  are  entirely  con- 
cealed by  a  metal  shield.— Adv. 

Bryant  Electric  Co.,  The.  1411  State  St., 
Bridgeport,   Conn.      "Bryant." 

C.  ft  P.  Electric  Works,  Inc.,  82  Hayden 
St..  Springfield.  Mass. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W..   Toronto.   Ont..  Can. 

Cleveland  Switchboard  Co.,  The.  29 25  E. 
78th  St.,  Cleveland,   Ohio. 

CHOUSE -HINDS  CO.,  Wolf  and  7  th 
North  Sts_  Syracuse.  N.  Y.  "Con- 
dttlet" 


Can. 

Drendell     Electrical     A     Mfg.     Co.,     1346 
Howard      St.,      San      Francisco.      Cal. 

Eaton  Electrical   Mfg.  Co..   BBS   W.  Mon- 
roe St.,   Chicago.    III. 
Electric   Motor  &    Engineering   Co..   The, 

2nd    St.,    S.    W.,    ft    B.    A    O.     It.     II.. 

Canton,  Ohio. 
Electrical    Mfg.    Co..    The,    4149    E.    79th 

St.,  Cleveland.  Ohio. 
Flint  Electric  ft  Mfg.   Co.,   1402  Delgany 

St..   Denver,  Colo. 
Kuhlman      Engineering      Co..      The,      8<0 

Champlain   St.,   Toledo,   Ohio. 
Large -Da  I]  MIg.  Co.,  Inc.  606  Cherry  St.. 

Philadelphia.    Pa. 
Leonard     Electric     Mfg.     Co..    The.     3907 

Perkins  Ave..   Cleveland.   Ohio. 
Libert  v     Electric     Corp.,     Port     Chester. 

N.   T. 
Louisiana     Metal     Cabinet     Works,      1019 


Biei 


dlte 


.    Nev 


Mendell    Mtg.    Co.,    Mattapolsett.    Mass. 

METROPOLITAN  ELECTRIC  MFO. 
CO.,  East  Ave.  A  l*th  St.,  Long  Island 
City,    N.   Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  12B0  Atlantic  Ave.,  Brook- 
lyn. N.  T. 
'  Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence A  Waterman  Sis..  St.  Lambert. 
Que..   Can. 

NePage-McKenny  Co.,  Armour  BIdg., 
Seattle,   Wash. 

PENN  ELECTRICAL  A  MFG.  CO..  Ir- 
win.  Pa.     "Penn." 

PETERSON  CO..  INC.,  CHARLES  J.. 
723-29  Fulton   St..  Chicago.  III. 

PITTSBURGH  ELECTRICAL  ft  MA- 
CHINK  WORKS.  THE.  1-3  Barker  PL. 
Pittsburgh.    Ps. 

Prlngle  Electrical  Mfg.  Co..  1906-12  N. 
6th    St..    Philadelphia.    Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  62T-531 
W.  34th  St..  New  York,  N.  Y.  (See 
display   adv.    pages    1306-1107.) 

SQUARE  D  CO..  HOO  Rlvard  St..  De- 
troit, Mich.  (See  display  adv.  pages 
1179-1281.) 
,  Standard  Mechanical  Equipment  Co.. 
2020  Richardson  Ave..  Dallas.  Tex. 
•■Standard." 

Bundh  Electric  Co.,  20»  Parkhurst  St.. 
Newark.    N.    J. 

Superior  Engineering  Co..  Inc.,  332  3rd 
Ave..   Pittsburgh,   Pa. 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  PlainvlIIe.  Conn.  "Circle  T." 
(See   display   adv.    pages    1282-1283.) 

WESTERN  ELECTRIC  SAFETY  MFG. 
CO..     247    Minna    St..     San     Francisco. 


Works.     213 


St.. 


Western     Elec 
Portland.  Ore. 

WURHACK  ELECTRIC  MFG.  CO- 
WILLIAM.  21  S.  11th  St..  St.  Louis, 
Mo.  (See  complete  descriptive  Infor- 
mation     under      "Panel boards,      stand - 


familiar  with  the  proper  handling  of  elec- 
trical control  apparatus  and  its  attendant 
ha  sards    have    access    to    the    board.      The 

I  busbars  and  connecting 


The 


ard     is 


in  ted 


■(thin 


eial 


cabinet.   

front,  and  with  a  locking  door.  The  safety 
feature  Is  obtained  by  so  constructing  the 
panel  that  live  parts  are  not  ex  no:  nil. 
The  switches  are  either  rotary  snap  or 
flush  push-button  type  and  the  fuses 
where  exposed  are  of  the  plug  type.  The 
busbars  and  straps  are  concealed  beh.nd 
a  glass  panel,  behind  a  metal  plate,  or 
burled  in  or  mounted  on  the  bsck  of  a 
composition   board.     A  main   knife   switch 


to  prevent  any  but  responsible  parties 
laving  access  to  this  switch  (and  in  some 
type's  the  fuses  as  well)  the  main  outer 
loor  of  the  cabinet  is  locked.  Within  Ova 
main  door  Is  a  smaller  door  which  opens 
to  expose  only  the  rotary  or  push-button 
iranch-circult  switches  so  that  any  one 
nay  operate  these  switches  with  safety. 
Manufacturers: 
Allen-Bradley    Co.,    286    Greenfield    Ave.. 

Milwaukee.  Wis. 
BENJAMIN    ELECTRIC    MFG.    CO..    806 
W.     Washington     Blvd.,     Chicago,     111, 
"Benjamln-Starrett."        (See      display 
adv.    pages  1231-1234.) 
Electric  Panelboard  Co.,  Rochester.  N.  Y. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
METROPOLITAN        ELECTRIC        MFG. 
CO.,  East  Ave.  ft  14th  St..  Long  Island 
City,   N.  Y.      "Narco." 
MUTUAL  ELECTRIC  ft  MACHINE  CO., 
858    W.    Fort    St..    Detroit,    Mich.    "Bull 
Dog."    (See   display   adv..    page    1285.) 
SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  B27  W.  34th 
St.,  New  York.   N.  Y.     Manufacturer  of 
all  types  of  live  front  and  safety  type 
panel    Boards     for    light    and    power. 


live 


ments.  Branches  of  live  front  pan- 
els arranged  for  fuses  only.  or.  with 
fuses  and  knife-blade  switches.  Safety 
type  panels  are  furnished  with  brush 
contact  switches  In  the  branches  and 
"  with  a  separate  door 
om  part  mi- nt    of    each 


Sprague  Safety  Type  Panel 

switch  so  arranged  that  access  to  the 
fuses  can  be  had  only  with  the  switch 
In  "off"  position,  thereby  making  It 
Impossible  to  come  in  contact  with'any 
live  parts  while  inspecting  or  renewing 
fuses.  This  type  of  panel  Is  made 
with  branches  up  to  600-amp.,  260-volt 
d-c,  BOO-volt  a-c.  Sprague  products, 
see  display  adv.  pages  1306-7. — Adv. 

SQI'ARE  D  CO..  HOO  Rlvard  St.,  De- 
troit. Mich.  (See  display  adv..  pages 
1279-1281.) 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE.  I'lalnville.  Conn.  In  an  elec- 
trical- distribution  system,  the  panel- 
boards  together  with  steel  cabinets 
and  slate  barriers,  are  considered 
complete  units  and  are  furnished  ac- 
cordingly. This  company  manufac- 
tures, both  for  power  and  lighting 
distribution,    all    types    of    panelboar*- 


with    I     "     " 


cations.      A    complete   line    of    standard 


in  el  boards,  with  cabinets,  (many 
.talog  numbers  are  carried  in  stock) 
listed    in    this    company's    bulletins, 


panelboards.  The  Increasing  safety 
requirements  of  the  Bureau  of  Stand- 
ards. Underwriters'  Laboratories,  and 
Workmen's  Compensation  laws  of  the 
various  states,  demand  a  panel  board 
so  constructed  as  to  allow  unrestricted 
use  of  the  circuit  switches  without 
the  possibility  of  the  operator  coming 
in  contact  with  any  live  part  of  the 
panel.  Two  styles  of  Dead-front  panel- 
boards,  fully  meeting  these  require- 
ments are  made,  those  with  30  ampere 
Tumbler  switches  In  the  branch  cir- 
cuits,  and    those  with   20  ampere   push 


branch  circuits,  and  with  fuses  only. 
Both  of  the  above  panelboard  classes 
are  furnished  with  either  plug  or  cart- 
ridge fuses  In  the  branch  circuits. 
Branch  circuits  are  double  pole,  and 
mains  are  either  two-wire  or  three- 
wire,  arranged  for  125  volt  spacing. 
See.  also,  this  company's  advertise- 
ment on  pages  1282-3. — Adv. 

WEHTINGHOITSE  ELECTRIC  ft  MFO. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.    pages   I39B-H02.) 

WL'RDACK  ELECTRIC  MFG.  CO..  WM., 

panelboards     are     furnished     with     any 


style 


a   live 


_dlson  plug  fuses  or  cart- 
ridge fuses.  The  push-button  switches 
are  covered  with  a  protecting  plate 
which  la  easily  removable  from  the 
front  of  the  panel.  This  plate  haa  a 
card      holder      mounted      above      each 


"Wurdack"   Safety   Pansl 

switch.  All  safety  panels  are  Inclosed 
In  a  Code  gage  cabinet  with  trim  hav- 
ing two  doors.  One  small  door  within 
the  large  door  gives  access  to  the 
push-button  compartment  only;  this 
door  Is  equipped  with  a  catch  only.  The 
large  door  gives  access  to  the  entire 
panel  and  In   rnmfnhMt   v.ni.   -   * — tz     __ 

that   it  ca         

thorlxed    person    when 

to    renew     fuses.      Our    latest    catalog 

fully  describes  all  our  products.     It  will 

PANELBOARDS.  STANDARD.— For  or- 
dinary service  the  panelboards  may  he 
made  up  of  standardised  branch -circuit 
sections  built  un  to  the  required  slxe.  The 
standard  sections  are  rectangular  panel 
bases,  wired  for  two-wire  branches  from 
either  two  or  three-wire  main  ilicultu 
and  so  arranged  that  connection  from  the 

t •.  ...  ....  (^         eoB,|y 

equipped 


„„jIb  to  the  buse 

made.  These  standard  boai 

with    fuses    only,    or    fuses    anil    swlti 
either    snap,    push-button,    knife    or   toggle 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK.  3BS0 
Windsor  PL,  St.  Louis.  Mo.  "FA." 
(See   display   adv.    pages   1262-1265.) 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  ft 
Montgomery  St.,  Jersey  City,  N.  J. 

Alberene  Stone  Co..  228  E.  23rd  St., 
New  York.   N.  Y.     (Soapstone.) 

Auth  Electrical  Specialty  Co..  422  E. 
53rd    St..   New  York,   N.   Y. 

Barber  Electric  Mfg.  Co.,  North  Attle- 
boro.   Mass. 
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Toronto.  Benjamin-Starrett  standard  - 
I  n?d  panelboards  with  cab  In  eta  are 
different.  The  bases  are  of  molded 
composition,  a  light  material  of  great 
mechanical  and  dielectric  strength,  and 
extremely  durable.  Theae  boards  are 
■built-up"  from  unit  sections  which 
are  factory  made,  i,  e.,  by  modern  ma- 

production  basis 


urate- 
ill  as 
having  the  neat, 
finished  appear- 
ance   character- 


fltllng  a 


product.        Dead 

Front  and  Open 
Front  types.  ,4 
to  30  circuits 
125-volts.     8-2 

main  lugs,  fusi- 
Banjamln-Starntt        ble  mains.  fuse- 
Standardized  less  and    fusible 
Panelboard  main      knife 
with  Cabinet             switches.      The 
Dead  front  pan- 
els   are     remarkably    simple    in    con- 
struction,    are     easy     to     Install    and 
have     a    wonderfully    fine    appearance. 
They   are   completely  safe   for  the   un- 
initiated   to    operate.      The    Benjamin- 
Starrelt  line  also  comprises  a  high  type 
of   safety   residence   panels  for  use   In 
the   better   class   residences  and   apart- 
ments.    Stock  panels  packed  and  ready 
for    Immediate    shipment,    and    water- 
tight   panels    for    marine    and    similar 
construction  work.— Adv. 

C.  A  P.  Electric  Works.  Inc.,  92  Hayden 
St.,    Springfield.    Mass. 

Canadian  General  Electric  Co.,  Ltd..  312 
King  St.:  W..  Toronto,  Ont„  Can. 

Chicago  Switchboard  Mfg.  Co..  42«  S. 
Clinton    St..  Chicago.   111. 

Cleveland  Switchboard  Co..  The.  2925  E. 
79lh    St..    Cleveland,    Ohio. 

Consolidated  Electric  Mfg.  Co..  Inc., 
223-25  N.  ISth  St.,  Philadelphia,  Pa. 
"Diamond  C." 

Cregler  Electrical  Mfg.  Co.,  220  W  On- 
tario  St.,    Chicago.   111. 

CROl'SK-HINDS    CO.,    Syracuse,    N.    Y. 
Crouse-Hlnda    standard    line    of    panel- 
boaj-da    Includes  types    for  cartridge  or 
plug   fuses  only   in  branches  and,  a' 
for  either  type  of  fuses  In   connect 
with  knife,  rotary  snap  or  push  but 
-    '-  —  —  also  dead  fronf    ■  —  '-*-  - 

h-grade  black  Monson 

iree     irom     flaws     and     metal,  k 

Each    steel    trim    and    box    it 

1    from  one   piece  of  No.   10  gag< 

metal.      All    panels    are    built    It. 

with    requirements   of   the 

J      "    ~~"    Underwriters. 

.-.—     designed    foi 

—jditions  and  this  service 

Is  free  to  customers.      Copy  of  catalog 
sent  upon  request. — Adv. 
Devoe     Electric     Switch     Co..     The.     4)4 
Notre   Dame   St..    w.,   Montreal,   Que.. 


Howard   _ 

Eaton  Electrical  Mfg.  Co..  553  W.  Mon- 
roe St.,  Chicago.   III. 

Electric  Apparatus  Co-  127  S.  Green  St., 
Chicago,   III. 

Electric  Motor  A  Engineering  Co..  The, 
2nd  St..  8.  W..  A  B.  A  O.  R.  R„  Can 

Electric  Panelboard  Co..  Rochester.  N.  T. 
Electrical  Mfg.  Co.,  The,  4149  E.  70th  St., 

Cleveland,    Ohio. 
Empire     Engineering    A     Supply    Co..     1 

Domtnlck  St..   New  York,  N.   Y. 
Flint   Electric  A  Mfg.   Co,,    1402  Delgany 

St..   Denver,  Colo. 
Hatfield    Electric    Co..    102    S.    Meridian 

St..    Indianapolis,    Ind. 
Hub  Electric  Co.,   1226   W.   Grand   Ave., 

Chicago,   Dt. 
Ruhtman      Engineering      Co        The.      840 

Champlain  St.,  Toledo,  Ohio, 
Laganke   Electrical   Co.,    6969   Aetna   Rd. 

Cleveland,  Ohio. 
Large -Dail    Mfg.    Co..     Inc.,     608    Cherry 

St.,    Philadelphia.    Pa. 
Leonard    Electric     Mfg.     Co..     The.     390^ 

Perkins  Ave.,  Cleveland,  Ohio.     "Neu- 


Llberty  Electric  Corp..  Port  Chester. 
N.  Y. 

Liberty  Mfg,  Co.,  Inc.,  8201-41  Carroll- 
ton  Ave..  New  Orleans.  La. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville   St.,    New    Orleans.    La. 

Mendel  I    Mfg.    Co..    Mattapolsett,    Mass. 

Metropolitan  Electric  Co.,   South   Seattle. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  A  14th  St.,  Long  Island 
City,    N.    Y. 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence   A    Waterman    Sts.,    St.   Lambert. 

MUTUAL  ELECTRIC  A  MACHINE 
CO..  868  W.  Fort  St.,  Detroit.  Mich. 
"Bull  Dog."  (See  display  adv.  page 
181 0.) 

NePage-McKenny     Co.,     Armour    Bldg. 

Nyelec  Switchboard  Co..  422  E.  63rd  St., 
New  York,  N.  Y. 

PENN  ELECTRICAL  A  MFG.  CO..  Ir- 
win. Pa.     "Penn." 

FKTKRSON  CO.,  INC.,  CHARLES  J.. 
723-29   Fulton  St..   Chicago.   111. 

PITTSBURGH  ELECTRICAL  A  MA- 
CHINE WORKS.  THE,  1-3  Barker  PI. . 
Pittsburgh,    Pa. 

Post-Glover  Electric  Co.,  308  W.  4th  St.. 
Cincinnati,    Ohio. 

Pringle    Electrical    Mfg.    Co.,    1906-12    N. 

Sth  St.,  Philadelphia.  Pa- 
Robertson  Electric  Construction  Co.. 
Mohawk  A  Niagara  Sts..  Buffalo. 
N.    Y. 

Safety  Electric  Products  Co..  Inc.,  1S48 
Central  Ave.,  Los  Angelea,  Cal. 
■■SafetyProducts." 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  327  W.  34lb 
St.,  New  York,  N.  Y.  Manufacturer  of 
alt  types  of  live  front  and  safety  type 
Panel  Boards  for  light  and  power.  The 
standard  line  of  lighting  panels  are  de- 
signed for  2/2  wire,  %l%  wire  or  3/3  wire 
distribution  and  for  125  or  260-volt  serv- 
ice. Branch  circuits  are  arranged  for 
either  National  Electrical  Code  enclosed 
or  Edison  plug  fuses  only,  or,  in  addi- 
tion to  the  fuses,  are  equipped  with  30 
amp.  knife -blade  switches,  20  amp 
push  button  or  tumbler  switches,  or 
30-amp.  heavy  duty  tumbler  switches. 
Live  front  panels  are  enclosed  in  steel 


Sprague  Panal   Board 

cabinets  having  a  door  equipped  wit* 
a  lock  covering  the  entire  panel 
Safety  panels  are  generally  furnished 
with  a  steel  cabinet  having  a  door 
equipped  with  a  lock  covering  the  fuse 


Sprague  Safety  Pansl 

compartment  and  other  exposed  cur 
rent  carrying  parts,  and  a  smaller  dooi 
which  Is  hinged  to  the  large  dooi 
equipped  with  a  spring  catch  covering 
the  switch  operating  handles  only.  This 
arrangement  provides  maximum  safety 
to  the  operator.  All  panels  are  fur- 
nished with  or  without  main  fuses  or 

either   of  the  open   knife-blade  or  th( 

safety     brush     contact     type.       Sprague 
■       "8  display  adv.  pages  1306-7. 


—Adv. 
Standard   Electric  Machinery  Co., 

more.    Md,      "Standard -Baltimore 
Standard      Electrical      Const 


Standard  Mechanical  Equipment  Co., 
2030  Richardson  Ave.,  Dallas.  Tex. 
"Standard," 


Sundh    Electric   I 
Newark.   N.  J. 

Superior  Engineering  Co.,  Inc..  332  3rd 
Ave..    ™" -'   '— "      "- 

Tanner 
Md. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plainvllle,  Conn.  "Circle  T." 
(See   display   adv.    pages   1282-1283.) 

TRUMUULL-VANDERPOEL  ELECTRIC 
MFG.  CO..  THE,  Bantam,  Conn.  Man- 
ufactures ten  types  of  standard  ■  panel  - 
hoards,  one  of  which  Is  Illustrated. 
Special  panels  are  built  to  c 
specifications. 


T.  V.  Panelboard 


well  msde  of  high-grade  materials  and 
are  carefu:ly  tested  and  labelled  In  ac- 
cordance with  the  Underwriters'  re- 
quirements. Line  Includes  dead  front 
punt  I  boards  with  push-button  type 
-witches,    10,    20,    30    amp.    capacity. — 


Portland,    Ore. 

WESTINGHOUSE    ELECTRIC    A    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.    pages   1396-1402.) 


I    A    Mfg.    Co.,    Mll- 


rldge  fuse  connections.  Where  circuit 
switches  are  desired  in  addition  to  the 
fuses,    either   the   knife  or   push-button 


Safety  Panel 

type      can      be      supplied.        The     knife 
switches      are      standard       30 -ampere 
double-pole    125-volt   with   blades  mold- 
ed   Into    a    composition    spool    handle. 
The   push-button   switches   are   20 -am- 
pere  double-pole    with    black    composi- 
tion    covers.       Panels    are    enclosed    In 
Code   gage  steel   cabinets  having  slate 
barriers  with  adjustable  comer  angles. 
Special  attention  Is  called  to  our  corner 
angle     which     provides     adjustment     of 
panel  in  any   direction,    so   that    it   can 
be    set    plumb    and    Hush    with    finished 
wall,  regardless  of  whether  the  cabinet 
is  properly  set  or  not.     Standard  fronts 
for  all  cabinets  are  made  of  No.  10  or 
12   gage   steel,    one-piece   construction, 
with    hinges,    lock    and    catch.      Wood 
fronts,   made  of  any  kind   of  wood  and 
having    any    finish,    can    be    furnished 
when    specifically    ordered.      Our    latest 
catalog   fully    describes   all    our   prod- 
ucts.   It  will  be  sent  on  request.— Adv. 
PANELS.      BATTERV-CHARQI  NO.- Iso- 
lated storage -battery -charging  panels  con- 
sist of  a  rheostat,  ammeter,  voltmeter  and 
automatic   reverse-current   relay  or  circuit 
breaker,      also     sometimes     a     switch,     all 
mounted    on   an    Insulating   base    (usually 
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slate),  which  In  turn  la  mounted  on  ft  sup- 
porting framework.  Where  a  number  ot 
batteries  are  to  be  charged  at  the  same 
time  from  the  same  constant -potential 
circuit,  a  number  of  Individual  panels  (one 
for  each  battery)  are  mounted  on  the 
same  framework.     With  this  arrangement 

these  are  mounted  on  a  main  or  Instru- 
ment panel  and  arranged  to  be  connected 
to  any  battery  panel  by  ropini  of  switches 
or  plugs  on  each  panel.  As  the  capacity 
of  the  garage  or  other  battery -charging 
station  is  increased,  additional  panels  can 
be  added  above  each  other  or  side  by  side; 
frequently  5.  I  or  7  are  superposed. 
Manufacture": 
AJAX   ELECTRIC  CO..   Baldwin  Ave.   ft 

Montgomery  St.,  Jersey  City,  N.  J. 

Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee,    Wis. 

,  Arthur    ft    Fowler    Co.,    11914    N.    Browne 

St..   Spokane.  Wash.      "A.  ft  F." 

Auth     Electrical     Specialty     Co..     422    E. 

E3rd    St.,   New  York,   N.  Y. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO..     120-122    W.    Jrd     St.,    Cincinnati, 


Automatic     Switch    Co. 

New   York,    N.    Y. 
BENJAMIN    ELECTRIC    MFC.    CO.,    SOB 

W.     Washington     Blvd.,     Chicago.      111. 

"Benjamln-Starrett,"       "Standardized,'" 

"Ready-To-Ship,"       (See    display    adv. 

pages   1231- 1 2!  4.) 
Canadian  General   Electric  Co.,   Ltd..    212 

King  St..  W.,  Toronto.  Ont.,  Can. 
Canadian     National     Carbon     Co..     Ltd., 

Hillcrest  Park.   Toronto.  Ont..  Can 
Canadian    Westinghouse    Co.,    Ltd..    San- 
"     ft     Myler    Sts.      ""       "  ""' 


Can. 


I   Co., 


CUTLER-HAMMER  '  MFG.      CO..    THE. 


batteries  on  all  types  of 

industrial   trucks,   batti..,    — 

etc.     Battery   charging   racks  urn  ■». 

supplied    for    miners'    lamp    batteries. 


sections  f o 
mounting  oi 
Kb  standard  f  1  o  o 
type  frames.  The 
unit  sections  are 
assembled  in 
frames  In  much 
the  same  way  as 
the  present-day 
sectional  filing 
cabinets  are  as- 
sembled. An) 
number  of  sec 
tlons  can  be  In- 
stalled  at  on< 
time  and  addi- 
tions readily  made 
when  desired. 
Each  charging 
section  Is  ~  ~ 
piete  unit 

.     signed    that     th» 

"» —  labor   or    Install*- 

C-H  Mine  Locomotive ™»  '■  reduced  tl 

Charging,   Panel       "  ~'"1-—      --— ■ 


made  that  one  duple*  meter  mounted 
on  a  swinging  bracket  serves  all  the 
sections.  C-H  Battery  Charging  Fan- 
els  are  supplied  for  both  constant - 
current  charging  and  modified  con- 
stant-potential charging-  For  mine 
service  the  panels  are  suitably  pro- 
tected from  mine  moisture.  See  display 
adv.  pages  1225-1230.— Adv. 


Elec 


j    St., 


Eaton  Electrical  Mfg.  Co.,  565  W.  Mon- 
roe   St.,    Chicago.    II. 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St..   Cleveland.    Ohio. 

F.  B.  Electric  ft  Mfg.  Co.,  11B  E.  At- 
water   St.,    Detroit.    Mich.      "P.    B." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Panels  for  charging  Indi- 
vidual batteries  or  groups  of  batteries 
and  for  control  of  charging  circuits  for 
starting  and  lighting  sets.  Switch- 
boards of  two,  three  and  four  circuits 
for  controlling  multiple  battery  charg- 
ing mo  tor- generator  sets  are  described 
In  Bulletin  Y-13S4-A.  See  adv.  jages 
1!il3-l22S,— Adv. 

GREBE  ft  CO.,  INC..  A.  H„  70  Van 
Wyck  Blvd..  Richmond  Hill,  N.  Y. 
"Grebe  Radio." 

Hatfield  Electric  Co.,  102  S.  Meridian 
St..  Indianapolis.  Ind. 

Hobart  Bros.  Co.,  Ill  Water  St..  Troy, 
Ohio.      "HB." 

Holt  Farm  Light  Co..  Toledo,  Ohio. 
-Holt."      (110-voIt   direct   current.) 

Kuhlman  Engineering  Co..  The,  840 
Champlaln  St..  Toledo,  Ohio. 

Laganke  Electrical  Co.,  696}  Aetna  Rd.. 
Cleveland,   Ohio. 

Large-Dail  Mfg.  Co..  Inc..  606  Cherry 
St.,    Philadelphia.    Pa. 

Leonard  Electric  Mfg.  Co..  The.  3907 
Perkins   Ave.,   Cleveland,   Ohio. 

Llbertv  Electric  Corp.,  Port  Cheater, 
N.    Y. 

Meier  Electric  ft  Machine  Co..  186  S. 
Meridian    St..    Indianapolis.    Ind. 

Wendell    Mfg.    Co..    Mattnpoisett.    Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  &  14th  St.,  Long  Island 
City.   N.   Y. 

MILLER  ft  PARDEE.  INC..  625  W. 
Jackson  Blvd..  Chicago,   III. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence  ft   Waterman    Sts.,   St.   Lambert, 

FENN    ELECTRICAL   ft    MFG.    CO.,    Ir- 
win. Pa,     "Penn." 
PETERSON    CO..     INC.,     CHARLES    J., 

T23-29   Fulton   St..   Chicago.    111. 
Premier    Electric   Co.,    3800-3810    Ravens- 
wood  Ave..  Chicago,  III. 
Prlngle    Electrical    Mfg.    Co..    1906-12    N. 

8th   St..   Philadelphia.   Pa, 
Radio    Corp   of  America.,    233    Broadway. 

-New   York.    N.    Y. 
SPRAGI"E      ELECTRIC      WORKS      OF 
GENERAL     ELECTRIC     CO.,      SIT- 533 
W.    34th    St..    New   York.    N.    Y.      (See 
display   adv.    pages    1306-1307.) 
Standard    Electric   Machinery   Co..    Balti- 
more.   Md.      "Standard -Salt!  more." 
Stromberg-Carlson    Telephone    Mfg.    Co.. 
lO-W    University  Ave..   Rochester,   N.   Y. 
Sundh    Electric    Co..    =09    Parkhurat.    Fit.. 

Newark.  N.  J. 
Superior   Engineering    Co..    Inc..    S32    3rd 

Ave.,   Pittsburgh.   Pa. 
Valley    Electric   Co..    4919-29    Connecticut 

St.,    St.    Louts.   Mo.      "St.    Louis." 
Ward  Leonard  Electric  Co.,   Mt.  Vernon, 

N.   Y. 
Western     Electrlo    Works.     213     6th     St.. 

Portland.  Ore. 
WHSTTNGHOUSH    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh,  Pa,    (See  display 
adv.    pages   1395-1402.) 
Wireless    Specialty    Apparatus    Co.,    C   ft 

Fargo   Sts..   Boston,   Mass. 
WURDACK       ELECTRIC       MEG        CO 
WILLIAM.    21    S.    Uth    St.,    St.    Louis. 
Mo. 

PANELS,     CIRCUIT     BREAKER With 

the  rapid  developments  in  the  electrical 
Industry  there  has  arisen  a  demand  for 
reliable   switching   mechanism   and    prott. 

....      ^   which   is   very   frequently 

form  of  circuit  breaker.  It 
. .  :..  small- capacity  clr- 
l-uiib  iv  place  the  circuit  breakers  on  the 
same  switchboard  panel  with  the  instru- 
ments or  control  apparatus  required  for 
the  circuit,  but  large  installations  fre- 
quently require  separate  panels  for  the 
breaker  alone.  The  use  of  equipment  that 
may  be  controlled  from  any  required  dis- 
tance has  demonstrated  that  clrcul 
breakers  do  not  need  to  be  massed  to- 
gether  on   a   single    switchboard,    but    ma; 

■M 


be  located  In  such  a  manner  as  will  af- 
ford the  most  convenient  and  economical 
cable  Installation.  This  has  led  to  the  use 
of  separate  circuit -breaker  panels  with  re- 
mate-control  apparatus,  located  at  differ- 
ent points  In  the  plant  close  to  the  large 
motors  or  other  apparatus  controlled. 

Manufacturers; 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  A 
Montgomery   St.,   Jersey  City.  N.  J. 

Allen-Bradley  Co..  2S6  Greenfield  Ave. 
Milwaukee,   Wis. 

Auth  Electrical  Specialty  Co.,  42K  E. 
53rd    St.,   New  York.   N.  Y. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO..  THE,  6th  ft  Wesley 
Avea..   Columbus.   Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  218 
King  St.,  W..  Toronto,   Ont..  Can. 

Canadian  Westinghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton.  Ont,.  Can. 
"Westinghouse." 

Cleveland  Switchboard  Co.,  The,  2925  E. 
Tlim   fit..   Cleveland.   Ohio. 

Dcvoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co..  656  W.  Mon- 
roe  St..   Chicago,    III. 

Rlcctri^  Motor  ft  Engineering  Co.,  The, 
2nd  St..  S.  W„  ft  B.  ft  O.  R.  R„  Can- 
ton, Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP..  N.  E.  Cor.  13th  ft  Wood  Sts.. 
Philadelphia.  Fa.  "Elpeco."  (See  dis- 
play  adv.    page    1261.) 

Electrical  Mfg.  Co..  The.  4149  E.  79th 
St..  Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 

Johns-Manville.  Inc..  Madison  Ave.  ft 
41st   St.,    New  York.    N.   Y. 

Kuhlman  Engineering  Co..  The.  540 
Champlaln    St.,    Toledo,   Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland.   Ohio. 

Large- Da fl  Mfg.  Co..  Inc.,  806  Cherry 
St..  Philadelphia,   Pa. 

Leonard  Electric  Mfg.  Co.,  The,  3907 
Perkins  Ave..  Cleveland.   Ohio. 

Liberty  Electric  Corp..  Port  Chester. 
N.   Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  ft  14th  St.,  Long  Island 
Cltv.   N.  Y. 

MILLER  &  PARDEE,  INC.,  625  W. 
Jackson    Blvd..    Chicago.    111. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence &  Waterman  Sts..  St.  Lambert. 

PENN'  ELECTRICAL  ft  MFG.  CO..  Ir- 
win. Pa.     "Penn." 

Prlngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th   St..   Philadelphia.  Pa. 

Roller-Smith  Co.,  233  Broadway.  New 
York.  N.  Y. 

SPRAGUK  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  34th  St..  New  York.  N.  Y.  (See 
display   adv.   pages    1366-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      ■'Stand«r*l-Baltlmore.'1 

Sundh    Electric    Co.,    209    Parkhurst    St., 

I  Corp..   120  Broad- 
Ward  Leonard  Electric  Co..  Mt.  Vernon. 

N.  Y. 
WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.  pages  1395-1402.) 
PANELS,  CONTROLLER.  —  Controller 
mnels  are  very  widely  used  throughout 
he  Industries  utilizing  electric  power. 
rhev  contain  all  the  control  apparatus 
automatic  starting  mechanisms,  lockout 
■ontrollers.    reversing   controllers,    etc.)    for 


uch 


lehinc 


:ools.  etc.  They 
are  ua"d  extensively  in  mines  where  the 
controller  panels  for  a  pump,  fan  or  auto- 
matic hoist  are  often  placed  on  the  sur- 
face, while  the  apparatus  may  be  In  the 
mine  and  some  distance  away.  Many 
lerge  machines,  such  as  printing  presses. 
mav  have  several  emergency  or  control 
niish-button  Twitches  placed  at  convenient 
polnta,  all  of  which  work  In  conjunction 
with  a  controller  panel  located  where 
space   la  available. 

Controller  panels  are  usually  of  slate,  al- 
though marble,  asbestos  lumber  and  mold- 
ed insulation  are  also  used.  Controller 
parts  are  sometimes  also  mounted  on  steel 
bases,  in  which  case  tbe  live  studs  must 
bo  Insulated  with  washers  and  bushings. 

Manufacturers: 

Allen-Bradley  Co.,  296  Greenfield  Ave.. 
Milwaukee,   Wis. 


,  Google 


AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-1SS  W.  3rd  St.,  Cincinnati, 
Ohio. 

Automatic    Switch    Co..    161    Grand    St., 

New  York,  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,   212 

King  St..   W-,   Toronto.   Ont.,   Can. 


MFG.     CO..    THE. 

Milwaukee.     Wis.     See     display     adv. 
p&Ce*   1335-1B30.— Adv. 
Devoe     Electric     Switch     Co.,     The.     414 
Notre   Dame   St..   W-,   Montreal.   Que., 
Can. 
Eaton  Electrical  Mfg.  Co..  BBS  W.  Mon- 
roe St.,  Chicago,  111. 
Electric     Controller    A     Mfg.     Co.,     The, 
8700  E.  79th  St.,  Cleveland,  Ohio.      "E. 
C.  ft  M." 
ELECTRIC       POWER       EQUIPMENT 
CORP.,   N.   E.  Cor.   13th  A  Wood   Btfl., 
Philadelphia,  Pa.     "Elpeco."     (See  dis- 
play adv.  page  1281.) 
Electrical    Mfg.    Co.,    The,    4148    E.    19th 

St.,   Cleveland,   Ohio. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.1 
Kuhlman      Engineering     Co.,      The.,      841 

Champlaln  St.,   Toledo,   Ohio. 
Large-Dall    MIg.    Co.,     Inc.,    808    Cherry 
St.,  Philadelphia.  Pa. 
'    Liberty    Electric    Corp.,     Port    Cheater, 
N.   Y. 
Maine  Electric  Co..   Inc.,   The,   36   Com- 
mercial  St.,   Portland,   Me. 
METROPOLITAN       ELECTRIC       MFG. 
CO..  East  Ave.  ft  14th  St.,  Long  Island 
City,  N.  Y. 
MILLER     A     PARDEE,     INC.,     826     W. 

Jackson  Blvd.,  Chicago,  I1L 
Monarch    Electric    Co.,    Ltd.,    St.    Law- 
rence A  Waterman  Sta.,   St.  Lambert, 
Que.,   Can. 
BPRAGUE      ELECTRIC      WORKS      OP 
GENERAL     ELECTRIC     CO.,      627-B31 
W.   34th   St.,   New  York.    N.   Y.     (See 
display  adv.  pages  1306-1307.) 
•Standard    Electric  Machinery   Co.,   Balti- 
more,  Md.     "Standard-Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark,  N.  J. 
Takamlne   Commercial  Corp.,   120  Broad- 
Way,  New  York,  N.  Y. 
Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.   Y. 
WBSTINGHOUSB    ELECTRIC    A    MFC*. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1395- 14 OB.) 
PANELS,       DENTAL       AND       THERA- 
PEUTIC    CONTROL.— The     modern     den- 
tist's  office   Includes   many    electrical   de- 
vices.    For  the  convenience  of  the  dentist 
these  devices  are  all   controlled   from   one 
panel  usually  placed  near  the  chair.    The 
panel   may   be   a   separate    unit    or    It   Is 
sometimes   mounted    In   a   cabinet   contain- 
ing auxiliary  devices,  such  as  an  air  com- 
pressor.    Besides    electrical    controls    the 
panel  usually  has   the  air   controls   on   the 
same   board    for    the    convenience    of   the 
operator,    and    also   Indicating    Instruments 
used    in   connection   with    the    electrical   or 
air    equipment.      Similar    panels    are    used 
by     physicians     and      surge  oris      employing 
electrotherapeutlo  apparatus. 
Manufacturers: 

Bets  Co.,   Prank   S..    Hoffman   St..    Ham- 
mond, Ind.     "Massey." 
Devoe     Electric     Switch     Co..     The,     414 
Notre    Dame    St.,    W..    Montreal.    Que.. 

Can. 

International    X-Rav    Corp..    328    Broad- 
way, New  York,  N.  Y. 
Pelton    A    Crane    Co.,    The.    832    Harper 
Am.,  Detroit,  Mich.    "Pelcrane."  "Pel- 
Bitter   Dental    Mfg.    Co..    Inc.,    404    West 

Ave.,    Rochester,    N.    Y. 
Ward  Leonard   Electric  Co..  Mt.  Vernon. 

N.  Y. 
WESTERN  COIL  &   ELECTRICAL  CO.. 

100  5th    St..    Racine.   Wis. 
PANELS.     FIRE-ALARM     CONTROL.— 
The    various    control    appliances    necessary 
for     Are -alarm      systems      are      generally 
mounted    together   on   a   panel   enclosed    in 
a    tnetal    Or    glass    cabinet.      Where    bat- 
teries are   used   as   the   source   of  power   a 
battery  rack  is  sometimes  Included  within 
the   cabinet   or   a    separate   battery   b 
provided.      The    apparatus    on    the    board 
generally  Includes  relays,  protectors,  fus 
Indicating   meters,   etc.     The   door   to   ■■ 
cabinet  Is  uhuallv  locked  so  that  none  1 
responsible  parties  may  have  access  to 
panel.      A    glass    panel    or    small    door 
often  mounted  In   the  larger  door  to  p 
vlda    for    viewing    the    Indicating    met 
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without  opening  the  large  door.  Por  large 
systems,  such  as  for  a  city  or  town  or 
very  large  Industrial  plant,  etc..  a  group 
of  panels  la  arranged  as  In  switchboard 
practice;  for  these  see  Switchboards.  lire- 
Manufacturers: 

EDWARDS   *    CO.,    INC..    140th    &    Ex- 
terior Sts.,   New  York.  N.  Y. 
METROPOLITAN       EI.ECTRIC        PRO- 
TECTIVE    CO.,     2E3     7  th     Ave..     New 
York,  N.  Y.     "Hess,"  "Circle  H." 
Stanley    A    Patterson.    West    A    Hubert 

Sts..  New  York,  N.  Y. 
PANELS,  METERING  OR  METER 
LOOP. — Metering  panels  are  used  exten- 
sively In  office,  apartment  and  loft  build- 
ings, factories,  stores,  etc.,  or  wherever  It 
is  desirable  to  connect  a  circuit,  or  com- 
bination of  circuits,  through  any  one  of  a 
number  of  meters  bv  merely  chanufng  the 
location  of  or  making  additional  meter 
connections  on  the  face  of  the  panel.  The 
name  meter  loop,  sometimes  given  to  these 
panels.  Is  an  old  trade  term  used  by  elec- 
tricians, because  of  the  fact  that  In  run- 
ning the  service,  they  merely  leave  a  loop 
of  wire  at  the  panel  for  the  connections. 
Metering   panels   sometimes    consist    of   a 


nected  to  circuits  to  be  metered,  directly 
above  them.  Adjustable  connections  on 
the  front  of  the  panel  permit  placing  any 
circuit    on    any    meter    desired,    thus    per- 

the  needs  of  the   tenants  without  trouble- 


Manufacturers: 
AJAX  ELECTRIC  CO.,   Baldwin  Ave. 

Montgomery   St..   Jersey   City,  N.  J. 


(See   display   adv.    pages    1231-1234.) 
Canadian   General   Elrctrlc  Co.,   Ltd..    ziz 

King   St..   W..    Toronto,    Ont..    Can. 
Cleveland   Switchboard   Co..   The.   2926  E. 

79th    St..    Cleveland,    Ohio. 
CROI'SE-HINDS  CO..  Wolf  A  7th  North 

Sts.,    Syracuse.   N.    Y.      "Condulet." 
Devoe     —    ■    ■        -      ■    ■       - 

Notre 

Con. 
EI  ctrlc  Motor    A   Engineering  Co.,    The, 

2nd  St..   S.  W.,   A  B.  &  O.  R.  R..  Can- 
ton.  Ohio. 
Electrical    Mfg.    Co..    The,    4149    E.    79th 

St..  Cleveland,  Ohio. 
Kuhlman      Engineering      Co..      The.      840 

Champlaln   St.,   Toledo,   Ohio. 
Lagnnke  Electrical  Co.,    8980  Aetna  Rd.. 

Cleveland,    Ohio. 
Large-Dei!    Mfg.    Co..     Inc..    SOB    Cherry 

St.,   Philadelphia.   Pa. 
Leonard     Electric    Mfg.     Co..     The,     (907 

Perkins  Ave.,   Cleveland,  Ohio. 
Liberty     Electric     Corp..     Port     Chester, 

N.    Y.  > 

Louisiana     Metal     Cabinet     Works.     1019 

Bienville    St..    New   Orleans,    La 
Mrndell   Mfg.   Co.,    Mnttapolsett.    Mass. 
METROPOLITAN        ELECTRIC        MPG. 

CO.,  Bast  Ave.  A  14th  St..  Long  Island 

City.   N.   Y. 
Monarch     Electric    Co..     Ltd.,     St.    Law- 
rence  &   Waterman   Sts.,    St.  Lambert. 

Que..    Can. 
PENN   ELECTRICAL   &   MFG.    CO.,   Ir- 

PETERSON    CO..    INC..     CHARLES    J. 

723-28   Fulton   St..    Chicago,  111. 
Prlngle    Electrical    Mfg.    Co..    1908-12    N. 

«th    St..    PhiTndel-Ma.   Pa. 
SPRAfirK       ELECTRIC      WORKS      OF 

GKNERAL      ELECTRIC      CO.      527-631 

W.    31th    St.,    New    York.    N.    Y.      (See 


"Clre 

„.„„..„    ,._„    1282-11 

WURDACK       ELECTRIC       MFG. 

WILLIAM,  21  S.  11th  St..  St.  Louis, 
Mo.  (See  complete  descriptive  Infor- 
mation     under      "Panelboards,      atand- 

PANEL8  MOTION  ■  PICTURE  CON- 
TROL.— Control  panels  used  In  motion - 
picture  theaters  contain  the  starting 
switches  and  the  voltage -regulating  and 
control  apparatus  for  the  motor -genera  tor 
set.  converter  or  rectifier  that  la  used  to 
suoply  the  arcs  in  the  projecting  ma- 
chines. As  these  panels  are  usually 
mounted  In  a  separate  room  from  the  op- 
erator's. It  is  necessary  to  have  the  feed- 
ers for  the  projecting  machines  terminate 
on  the  panel.  Occasionally  In  small  the- 
aters the  switches  for  controlling  all  the 
lights  In  the  theater  are  on  the  same 
panel,  but  larger  theaters  require  separate 

in 


panels    or    control    boards,    and    t_._ _ 

extensive  equipment  for  producing  varied 
colored  lighting  effects. 

Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery   St.,   Jersey   City,   N.  J. 

Cl-veland  Switchboard  Co..  The,  2926  E. 
78th  St..  Cleveland.  Ohio. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W„  Montreal,  Que., 
Can. 

Eaton  Electrical  Mfg.  Co.,  656  W.  Mon- 
roe St.,   Chicago.   HI. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See.  adv.  pages  1203-1223.) 

Hallberg.  J.  H.,  25  W.  16th  St.,  New 
York,  N.  Y. 

Large-Dall  Mfg.  Co,,  Inc..  608  Cherry 
'"      """Hade  I  phi  a.   Pa 

~"n7"y. 

metropolitan      electric     mfg. 
CO.,  East  Ave.  &  14th  St..  Long  Island 
City.    N.   Y. 
MILLER     &     PARDEE,     INC.,     625     W, 

Jackson    Blvd.,    Chicago,    III. 
PENN    ELECTRICAL    A   MFG.    CO.,    Ir- 
win,  Pa.    ."Penn." 
Safety    Electric    Products    Co.,    Inc..    1548 
Central  Ave..  Los  Angeles.  Cal.  "Safe- 
ty  Products." 
BPRAGUE      ELECTRIC     WORKS      OF 
GENERAL     ELECTRIC     CO.,      627-631 
W.    34th    St..    New    York,    N.    I.      (See 
display  adv.    pages   1306-1307.) 
Superior    Engineering    Co.,    Inc.,    332    3rd 

Ave.,    Pittsburgh.    Pa. 
Ward   Leonard  Electric  Co.,   Mt.  Vernon. 

N.  Y. 
WE  STING  HOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1396-1402.) 
PANELS,     MOTOR-START  I  NO.— W  hen 
in    automatic    motor    starter    Is    used,    the 
and  other  aux- 
eiiu'pment   are   often    mounted   on   a 
not  far  from  the  motor  so  that  the 
leads   from   the   starter   to   the 
need  not  be   long.     By  mounting  all 
trie  starting  equipment  on   a  panel  it  may 
be    more    readily    protected     from     Injury. - 
Even     where    manual     starters    are    used, 
they  are   sometimes  mounted  on  a  similar 
panel,  especially  when  the  motor  Is  one  of 
high    rating    so    that     the    main    switch, 
starter    proper   and    resistors    occupy    con- 
siderable   room,     but     logically    should     be 
grouped     together.     Smaller 


with 


witch 


constituting 
Panels,  controller. 

Manufacturers: 

Allen-Bradley    Co..    288   Greenfield    Ave.. 
Milwaukee.    Wis. 


,   Ltd.,    212 

-.„ „ Co..  Ltd.,  San- 
ford  &  Myler  Sta.,  Hamilton.  Ont.. 
Can.     "Westfnghouse." 

Cleveland  Switchboard  Co..  The.  2926  E. 
79th    St.,    Cleveland,    Ohio. 

CUTLER-HAMMER  MFG.  CO..  THE 
12th  St.  A  St.  Paul  Ave..  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  pages 
1226-1230.) 

Devoe  Electric  Switch  Co..  The.  414 
Notre    Dame    St..    W..    Montreal,    Que.. 

Eaton"  Electrical  Mfg.  Co..  56S  W.  Mon- 
roe  St.,   Chicago.   III. 

Electric  Controller  A  Mfg.  Co..  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
A   M." 

Electric  Motor  &  Engineering  Co..  The, 
2nd  St..  S.  W.,  &  B.  A  O.  R.  R..  Can- 
ton.  Ohio. 

ELECTRIC  POWER  EQUIPMENT 
CORP..  N.  E.  Cor.  13th  &  Wood  Sts.. 
Philadelphia.  Pa.  "Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St.,  Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady.  N.  Y.   (See  adv.  pages  1203-1223.) 

Hallberg.  J.  H..  25  W.  45th  St..  New 
York.  N.  Y. 

Kuhlman  Engineering  Co.,  The,  340 
Champlaln    St.,    Toledo,    Ohio. 

Large-Dnil  Mfg.  Co.,  Inc.,  806  Cherry 
St.,   Philadelphia,   Pa. 

Liberty  Electric  Corp.,  Port  Chester. 
N.    Y. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville    St..    Ngfh  Orleans.    La. 

Mendell  Mfg.   Co..Taattapolsett,   Mass. 
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Jackson    ! 
Mons 


trie     Co., 


111. 


.  Mt.  Vernon. 


9  A   Watt 
Que..  Can. 
PENN   ELECTRICAL   A   MFG.   CO..    Ir- 

PETERSON  CO..  INC..  CHARLES  J.. 
723-29   Fulton    St.,    Chicago.    III. 

Frlngle  Electrical  Mfg.  Co.,  1906-11  N. 
Bth  St..   Philadelphia,  Pa. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO,  817-631 
W.  34th  St.,  New  York.  N.  T.  (See 
display  adv.   pases   1306-1307.) 

SQUARE  D  CO..  1400  Rlvard  St.,  De- 
troit. Hlch.  (See  display  adv.  pages 
1379-1281.) 

Standard  Electric  Machinery  Co.,  Balti- 
more.   Md.      ■'Standard-Baltimore." 

Sundh  Electric  Co..  209  Parkhurst  St. 
Newark.   N.  J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave.,  Pittsburgh,  Pa. 

Ward  Leonard  Electrlt 

WESTINGHOUSE  ELECTRIC  A  MFC. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.    pages    1395-1402.) 

PANELS,  PRESSURE  GOVERNOR— 
Pre  mure  governors  of  the  diaphragm 
type  are  usually  self-contained  devices 
with  feet  provided  for  mounting,  and  can 
be  mounted  separately  or  on  a  panel  with 
the  controller.  Governors  of  the  gage  type 
are  mostly  used,  either  with  a  self-con- 
tained or  separata  relay.  When  used  with 
a  separate  relay,  the  gage  and  relay  are 
usually  mounted,  on  a  small  slate  panel 
supported  by  a  sheet  metal  frame.  They 
may  also  be  mounted  on  the  controller 
panel  with  which  the  gage  Is  used.  Also 
pressor     and 


Automatic     Switch    Co.,  154    Grand    St., 

New   York,    N.   Y. 

Devoe     Electric     Switch  Co..     The,     414 

Notre    Dame    St..    W.,  Montreal,    Que.. 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv    ^m,.,**-,  . 

Liberty   Electric  Corp., 

METROPOLITAN  ELECTRIC  MM, 
CO.,  East  Ave.  &  14th  St..  Long  Island 
City,  N.  Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL     ELECTRIC     CO.,     827-531 

~r.  34th  —      ■'         -■■'■' 


_._ (See  dis- 
play adv.  pages  1308-1307.) 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard -Baltimore." 

Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

Ward  Leonard   Electric:  Co.,  Mt.  Vernon, 


N.    Y. 


_  __■    variable    o 
and  apparatus 


Inductances    and 


_sed  for  the  larger  panels  'ind  some  of 
the  smaller  ones  are  made  of  fiber  and 
some   of    Its    various    mod  Ifl  cat  loin. 

Manufacturers: 

De  Forest  Radio  Telephone  A  Telegraph 
Co..  1415  Sedgwick  Ave.,  New  York. 
N.  Y. 

KLAUS  RADIO  CO..  Eureka.  111. 

PANELS.  RHEOSTAT.— Separate  panels 
for  rheostat  mounting  are  often  placed 
near  starting  panels  for  motors  where  it 
la  desirable  to  have  adjustable  though  con- 
stant speed,  as  In  machine  tools,  printing 
presses,   etc.     In  these  cases  the  resistors 


When  writing  to  manufacturers  please 

mention  the 
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The    i 


!    of    I 


Mitrc-lled   i 
n-  Held  c 


generally  requires  a  separate  rheostat 
panel  placed  close  to  thn  field  resistors. 
These  panels  have  the  motor -ope  rated 
rhiostat  mechanism  as  well  as  the  iheo- 
stat  faceplate  mounted  on  them. 
Manufacturers: 
A  J  AX  ELECTRIC  CO..  Baldwin  Ave.  & 

Montgomery    St.,   Jersey  City.   N.   J. 
Allen-Bradley    Co.,     2KB    Greenfield    Ave., 

Milwaukee.    Wis. 
AUTOMATIC     ELECTRICAL     DEVICES 

CO..     120-122     W.     3rd    St.,     Cincinnati. 

Ohio. 
Automatic  Transportation  Co.,  t93t  Main 

St..  Buffalo,  N.  Y. 
Canadian   General   Electric  Co..   Ltd..   212 

King   St..   W.,    Toronto,    Ont.,   Can. 
CUTLER- HAMMER     MFG.     CO.,     THE, 

12th    St.    A   St.    Paul    Ave..    Milwaukee. 

Wis.    "C-H,"    (See   display    adv.,   pages 

1225-1230.) 
Devoe     Electric     Switch     Co.,     The.     414 

Notre    Dame    St.,    W..    Montreal,    Que., 

Can. 
Electric  Motor   A   Engineering  Co..    The, 

2nd  St.,   S.  W„  A  B.  A  O.  R.  R..  Can- 

ELECTRIC '  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  A  Wood  Sts., 
Philadelphia,  Pa.  "Elpeeo."  (Soe  dis- 
play adv.  page  1261.) 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 
Large- Dail  Mfg.  Co.,  Inc..  80S  Cherry  St., 

Philadelphia,  Pa. 
Leonard     Electric     Mfg.     Co..     The.     3307 

Perkins  Ave.,  Cleveland.  Ohio. 
Liberty   Electric  Corp.,   Port  Chester,   N. 

Y. 
Louisiana    Metal    Cabinet    Works.     1019 

Bienville  St.,    New   Orleans,    La. 
METROPOLITAN        ELECTRIC        MFG. 
CO..  East  Ave.  A  14th  St.,  Long  Island 
City,    N.    Y. 
MILLER     A     PARDEE;     INC.,     82B     W. 

Jackson   Blvd.,    Chicago,   III. 
SPRAGUE       ELECTRIC       WORKS      OF 
GENERAL     ELECTRIC      CO.,     627-531 
W.  34th  St..  New  York.  N.  Y.  (See  dis- 
play adv.,  page*  1308-1307.) 
Standard   Electric   Machinery   Co.,    Balti- 
more.   Md.      "Standard -Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    SI., 

Newark,   N.  J. 
Superior    Engineering    Co..    Inc..    38!    3rd 

Ave..  Pittsburgh.  Pa. 
TRUMBULL      ELECTRIC      MFG.       CO.. 
THE,  Plainville.  Conn.  "Circle  T."  (See 
display   adv..    pages   1282-1233.) 
Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.  pages  1395-1402.) 
PANELS,     SAFETY.— These     panels    are 
Intended  primarily  as  feeder  or  distribut- 
ing  panels   for   light   and   power;    they   are 
especially  applicable  in  factories  when  In- 
experienced   or    unskilled    employees    have 
access  to  the  switchboard   md  where  the 
open    type    of    knife    switch    is    subject    to 
accidental    contact.      The    two    main    types 
of  safety    panels  are   the    removable    iruek 
type   and   the  stationary    ;ype.     With    the 
truck     panels    In     place     for    operation     all 
parts  are  completely  enclosed  and  with  the 
truck  removed  all   Its  parts  are  absolutely 
dead  electrically  and   very  acoi^sslbi ;.   thus 
providing  the  maximum  amount   of  safety 
for    the   operator.      In    addition    to    this   hy 
means   of   spare    trucks    any    disabled    unit 
can   be   quickly   replaced.     The   stationary 
type  also  has  no  live  contacts  on  the  front 
the    panel,    which    frequently    serves    as 


the  front  of  a  cage  which  one'-,    . 
parts.      Some    of    the    pOwar-alatrlbiitluB 
like  the  safety  typo  panel- 


ana  Drancn  circuits.  Each  switch  unit  is 
usually  cither  of  the  safety  switch  type 
or  the  special  form  known  as  the  lever 
switch.  The  switches  can  usually  be 
locked  In  the  open  position  by  raisins  of 
a  padlock.  For  application  of  these  panels, 
see  Switchboards,  dead-front  tr  safety 
first;  Switchboards,  truck  panel  type.  Also 
see  Switches.  safety.  miscellaneous; 
a  witches,  lever. 

Manufacturers: 

ADAM  ELECTRIC  CO.,  FRANK.  S660 
Windsor  PI..  St.  Louis,  Mo.  "FA."  (See 
display  adv.    pages   12S2-126S.) 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery  St..   Jersey  City.   N.  J. 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco,  Tor- 
onto. See  description  of  Benjamin- 
Starrett  dead  front  panel?  under 
Panel  boards,    standard.— Adv. 

Cleveland  Switchboard  Co.,  The,  2925  E. 
79th    St.,    Cleveland.    Ohio. 

CROUSE-HINDS  CO.,  Wolf  A  Tth  North 
Sts.,  Syracuse.  N.  Y.  "Condulet." 

Devoe  Electric  Switch  Co..  The,  414 
""—    Dame    St..    W.,    Montreal,    Que., 


r 


1345 


.ABAC 

ELECTRIC     CO..     Schenec- 
Y.       Both    removable- truck: 

and    dead-front   types. 

which  see  for  descrlp- 

closed    draw- out     type 


circuit  breaker  en- 
closed In  a  steel  hous- 
ing and  so  Interlocked 


G-  E  Safety 

Panel 
out.    therefon 


i    dra' 


when    the 


the    "on"    position. 

When      the      panel     ia 

all     apparatus     mount  - 

.-    ._    „!ad    and    fully    accea- 

An  oil   circuit  breaker  mounted 


latic. 


and  25QO  volts  and  i 


i  300  a 


_    _r  without 

-.      jtln  8710B-A.)     See 

idv.    pages   1203-1223.— Adv. 
ctrical    Mfg.    Co..    The,     4149    E.    79th 
It..   Cleveland,   Ohio. 

Madison     Ave.     A 


.    New 


.    N. 


Kuhlman      Engineer  Ini 

Champlaln    St..    Toledo,   Ohio. 
Laganke  Electrical  Co.,   6989   Aetna  lid., 

Cleveland,    Ohio. 
Large-Dall     Mfg.     Co..     Inc.,    808    Cherry 

St..  Philadelphia.  Pa. 
Leonard   Electric  Mrg.   Co.,  3907   Perkins 

:land.    Ohio. 

rlc   Corp.    P"rt   Chester,    N. 


Mendel]     Mfg.     Co..     Mattapoisett.    Maaa. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Long  Island  City,  N.  Y.  First  illustra- 
tion  shows   snap  switch    originated    by 


Metropolitan  Snap  Switch 


this  company.  Safety  panels  are 
equipped  with  this  snap  switch  made 
expressly  for  such  work— rugged,  large 
contact  surfaces,  positive  In  action  and 
removable  from  face  of  panel.  All  live 
parts  of  panels  are  enclosed.  They 
also  manufacture  alt  types  and  kinds  of 
safety  pane  I  board  8.  switches.  and 
switchboards.  The  second  Illustration 
shows  the  "NARO"  panel  This  is  type 
npb  only  10  Ins.  wide.  NP  la  only 
E  ins.  wide.  Simple  and  saves  labor 
on     installation     work.       Metropolitan 
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TtTAL  ELECTRIC  ft  MACHINE  CO.. 
858  Fort  St..  West.  Detroit.  Mich.  A 
complete  line  of  deadfront.  safety-type 
lighting  panels  and  cabinets,  arranged 
Tor  either  plug  or  cartridge  fuses,  with 
branch  push  switches,  or  heavy  30- 
tmp.  toggle  switches.  The  cabinets  are 
so   arranged    that    exposed    live    metal 


Safety  Type  Lighting  Panel 


authorized  persons,   but  ac 
switches  without  exposing 


For  residen- 
tial work,  push  switches  are  satisfac- 
tory. For  public  buildings  and  Indus- 
trial plants,  heavy  30  -am  p.  toggle 
switches  are  recommended.  Also  see 
display  adv.  page  1286. — Adv. 

PENN  ELECTRIC  AL  ft  MFG.  CO., 
Irwin.    Pa-    "penn." 

PUTKKKON  CO..  INC..  CHARLES  J., 
723-29    Fulton    St..    Chicago.    III. 

Prlngle  Elect-leal  Mfg.  Co.,  1906-12  N. 
6th   St..    Philadelphia,    Pa. 

Robertson  Electric  Construction  Co..  Mo- 
hawk A  Niagara  Sla..  Buffalo.  N.  T. 

Safety  Electric  Products  Co..  inc..  1B48 
Central  Ave..  Los  Angeles,  Cal.  "Safety 
Products." 

Sundh  Electric  Co.,  209  Parkhur^t  fit.. 
Newark.    N.    J. 

Takamine  Commercial  Corp.,  120  Broad- 
way. New  York.   N.  Y. 

WESTINGIIOI'SK  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.    pages   139E-1402.) 

WURDACK  ELECTRIC  MFG.  CO.. 
WILLIAM,  21  S.  11th  St..  St.  Louis, 
Mo.      (See    complete    descriptive    Infor- 


PANFL.S,  TRANSFORMER.  —  T™  s- 
former  panels  are  sometimes  found  li 
small  substations  or  generating  plants 
especially   In  hydraulic  power  pUiiix   Th-.-j 


station  lights  or  miscellaneous  auxlual  tes. 
The  apparatus  mounted  on  transformer 
lianels  Is  varl-L,  depending  on  their  use, 
and  may  contain  nothing  more  th.m 
switches  for  the  circuits  supplied. 
Manufacturer*: 
Canadian  General  Electric  Co.,   Ltd..   212 

King   St.,   V.,   Toronto,   Ont..   Cun. 
Canadian    Westinghouse   Co..    Ltd..    San- 
tera ft  Myler  Sts.,  Hamilton,  "int.,  Can. 
'  ■  W  es  1 1  nghouse. " 
DeVM     Electric    Switch    Co..     414    Notre 

Dame  St.,  W.,  Montreal,  Que.,  Can. 
Eaton   Electrical    Mfg.   Co.,    566    W.   Mon- 
roe  St..   Chicago.   111. 
Electric   Motor    &   Engineering  Co.,    The, 
2nd  St.,  S.  W..  &  B.  &  O.  R.  R..  Can- 

ElectrlcBj  Mfg.  Co.,  The,  4148  E.  79th  St.. 

Cleveland,   Ohio. 
Great    Lakes    Radio     Supplies    Co.,    Inc.. 

1st    National  Bank  Bldg.,  Elmhurit,'  III. 


Liberty   Electric  Corp.,   Port  Chester.   N. 

Y. 
METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  &  14th  St.,  Long  Island  City, 
N.    Y. 
MILLER     ft     PARDEE.     INC.,     G25     W. 

Jackson   Blvd.,   Chicago,    III. 
SPRAGUE       ELECTRIC      WORKS       OF 
GENERAL     ELECTRIC     CO.,     627-B31 
W.    34th    St.,    New    York,    N.    Y.      (See 
display    adv..    pages   1306-1307.) 
Standard    Electric   Machinery   Co.,    Balti- 
more. Md.     "Standard -Baltimore." 
Sundh    Electric    Co..    209    Parkhurst    St.. 

Newark,  N.  J. 
PANOBORN  CORP.— Hagerstown,  Md. 
Manufacturer  Of  aand-blaat  equipment. 
President  and  general  manager.  Thomas 
W.  Pangborn;  vice-president,  John  C. 
Pangborn;  secretary  and  treasurer,  Charles 
L.  Lane.  Mali  office.  Hageritown.  Md. 
Branch  offices.  Detroit,  Mich.:  Chicago. 
III.;  Springfield,  Mass.:  Rochester,  N.  Y.; 
Philadelphia,  Pa.:  San  Francisco,  Cal.; 
Seattle.    Wash.;    Toronto,    Ont..    Can. 

PANS,  FIXTURE.— The  drop  lights  or 
pendants  of  shower  fixtures  are  common- 
ly suspended  from  a  stamped  and  em- 
bossed plate  of  brass  or  other  fixture  ma- 
terial frequently  called  a  fixture  pan  on 
account  of  Its  shape.  This  pan  may  ba 
fastened  to  the  celling  or  suspended  by 
chains  from  a  canopy  or  plate  mounted  on 
the  ceiling.  Such  pans  are  also  known  hy 
the  more  general  name  of  fixture  plate. 
See  I'll  lies,  fixture. 

PANS,  OIL  DRIP,  FOR  MOTORS,  GEN- 
ERATORS, "ETC. — Metal  pans  are  fre- 
quently used  to  catch  dripping  oil  and 
grease  from  motor  and  generator  bearings. 
OH  dropping  on  floors  makes  them  exceed- 
ingly slippery  and  makes  walking  partic- 
ularly hazardous  near  electrical  machin- 
ery: on  wooden  floors  It  also  Increases  the 
Ore  haiard.  Consequently  sheet  metal  pans 
usually    placed   beneath   the   bearings. 


Mar 


raeture 
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Drill  ft    Electric  Box  Co..   1402 

Queen  St..   E.  Toronto,  Ont,   Can.   "C. 

Kirk  ft  Blum  Mfg.  Co..  2846  Spring 
Grove  Ave..   Cincinnati.   Ohio. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St..  New  Orleans,  La. 

Standard  Electric  Machinery  Co..  Balti- 
more,  Md.   "Standard -Baltimore." 

PANTASOTE  CO.— 11  Broadway.  New 
York,    N.    Y.      Manufacturer    of    artificial 

Clarence  Whitman:  vice-president.  E.  h! 
Outerbridge;  secretary  and  treasurer,  Ray- 
mond Harvey;  sales  manager.  J.  M.  High. 
PANTOGRAPHS.  TROLLEY  COLLEC- 
TOR.— A  device  utilizing  the  principle  of 
the  pantograph  In  adapting  Itself  to 
variable  heights  of  contact  conductor  and 
used  as  a  means  of  collecting  heavy  cur- 
rents at  high  speed  and  transmitting  them 
to  the  moving  car  or  locomotive.  They 
are  used  In  heavy  and  hlgh-apeed  serv- 
ice and  do  not  require  reversal  for  change 
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of  direction  of  running.  Spiral  col!  springs 
arc  used  to  maintain  the  pressure  between 
the  contact  element  of  the  pantograph  and 
the  overhead  conductor.  Lowering  of  the 
pantograph  to  its  minimum  height  and 
raising  it  to  operating  position  la  ac- 
complished by  means  of  air  pressure  act- 
ing In  suitable  cylinders  and  mechanical 
connections.  The  outfit  Is  characterised  by 
light  weight  of  all  moving  parts,  so  that 
minimum  pressure  Is  required  between  the 
current -collecting  element  of  the  panto- 
graph and  the  overhead  conductor  to  ef- 
fect rapid  changes  In  height,  and  main- 
tain continuous  contact  at  high  speed.  The 
limitations  of  the  trolley  wheel  In  regard 
to  current-collecting  capacity  and  In  main- 
taining contact  with  the  overhead  under 
all  conditions  of  speed  brought  about  the 
development  of  the  pantograph.  The  length 
of  the  current-collecting  element,  which 
is  carried  at  right  angles  to  and  in  direct 
contact  with  the  conductor.  i»  such  that 
connection  Is  maintained  at  all  times  under 
high-speed  -conditions  and  with  maximum 
lateral  motion  of  the  top  of  the  car  or 
locomotive.  These  collecting  elements  are 
subject  to  considerable  wear;  they  may  be 
either  of  the  roller  or  sliding  type  and  are 
readily   renewable.  ■ 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W.,   Toronto,   Ont..  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 

WESTINGHOtJSB  ELECTRIC  ft  "MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.    pages   1395-1402.) 

PAPER. — Paper  Is  used  extensively  for 
electrical  Insulating  purposes.  It  Is  made 
from  wood  pulp,  plant  fiber  or  rags,  which 
are  reduced  to  a  thin  pulp  by  the  use  Of 
steam  and  chemicals  combined  with  me- 
chanical beaters  or  agitators.  The  pulp  Is 
then  run  onto  a  continuous  line -mesh 
sieve,  and  J,he  fibers  do  not  pass  through 
but  form  a  felt  which  when  dried  and 
flnlBhed  Is  called  paper.  Very  frequently 
loading  matter,  such  as  china  clay  or  cal- 
cium sulphate.  Is  used  and  a  vegetable  or 
mineral  sizing  solution  Is  also  applied  to 
Improve  the  surface.  The  fibers  employed 
determine  the  quality  and  mechanical 
properties  of  the  paper.  Linen  or  manila 
fiber  gives  a  tough  strong  paper,  while 
wood  pulp  gives  one  that  Is  easily  torn. 
Insulating  paper  is  usually  treated  to 
render  It  nonhygroscoplc ;  when  dry  and 
untreated  It  has  a  dielectric  strength  or. 
4300  to  9000  volts  per  mm.  Insulating 
papers  are  given  various  names,  depend- 
ing on  the  materials  from  which  they  are 
made  and  on   their  subsequent  treatment. 

PAPER.  ASBESTOS.— A  soft,  hygro- 
scopic material  with  very  little  mechanical 
strength,  composed  Of  an  asbestos  base 
and  binding  material,  which  will  withstand 
temperatures  of  250°  C.  without  Injury.  It 
has  a  dielectric  strength  of  about  4000 
volts  per  mm.  Frequently  Impregnating 
compounds  are  used  and  although  they  de- 
crease the  temperature  range  to  around 
100°  C,  the  dielectric  strength  ia  increased 
to  about  8000  volts  per  mm. 

Manufacturers: 

American  Insulation  Co..  Roberts  Ave. 
ft    Stokley    St..    Philadelphia.    Pa. 

Bartlett.  Inc..  H.  N.,  19  Park  PI..  New 
York,   N.  Y. 

838    S.    Michigan    Ave..    Chi- 


cago, 111. 
Crane.    Ltd.,    1280   St.    Patrick    i 

tree!,    Que..    Can. 
Dominion  Asbestos  ft  Rubber  Corp.,   164 

Nassau   St..    New   York,    N.   Y. 
DOWNEY   CO.,    GILBERT   H.,    7   S.   17th 

St..  Philadelphia,  Pa. 
Franklin  Mfg.   Co.,    The,   Franklin.  Pa. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223.) 
Good    Mfg.    Co.,    The.    160    N.    Wells    St., 

Chicago,    111. 
Johns-Man  ville.     Inc..     Madison    Ave.     ft 

41st  St.    New   York.    N.   Y. 
Keasbey    &    Mattlson    Co.,    Ambler,    Pa. 

"Ambler." 
Kramlg  ft  Co.,   R.   E„  8th  St.  ft  Eggles- 

ton  Ave.,  Cincinnati.  Ohio. 
Mitchell-Rand    Mfg.    Co..    18    Vesey    St, 

New    York.    N.    Y. 
Peterson    Asbestos    Mfg.    Co..    Paterson, 

Robertson  Co.,   H.  H.,  1st  National  Bank 

Bldg..    Pittsburgh,    Fa- 
Standard  Asbestos  Co.,   69 

New    York     N.    Y 
""  "       Paper  ft  Twine  Co.,  12K  SL  Clair 


Seekman  St., 


■e..   N. 


,    Cleveland,    Ohio. 


,  Google 


EM  F  ELECTRICAL  YEAR  BOOK 


i   Insulate  t 


Vulcan  Asbestos  Mfg.  Co..  96  Broad  St., 
New    York.    N.    T 

Watson  Co.,  H.  F.,   Erie.  Pa. 

WESTING  HOUSE  ELECTRIC  ft  MFQ. 
CO..  Kail  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  11)5-1402.) 

PAPER,  FISH  AND  ROPE.— Fish  paper 
Is  a  very  tough,  strong,  flexible  form  of 
fiber,  resembling  hard  fiber  In  appear. 
ance.  It  resists  mechanical  Injury  and 
moderate  heat  better  than  any  other  in- 
sulating pRper  known,  and  Is  used  exten- 
sively tor  wrapping  colls,  etc.  Fish  paper 
is  hygroscopic  and  Is  usually  treated  with 
paraffin  or  some  similar  compound.  It 
will  stand  baking  for  a  short  time  only 
and  for  this  reason  should  not  be  used 
with  Impregnating  compounds.  Mica  layers 
are  frequently  built  up  on  either  side  to 
Increase  the  dielectric  strength  and  still 
give     great     mechanical     strength.       Rope 

Eaper  is  made  from  a  good  grade  of 
emp-rope  stock,  and  because  of  Its  long 
fibers   makes  a  very   strong   paper.     It_  Is 

bound    together   with    < 

and  Is  frequently  used 
former   coll   windings. 

Manufacturers: 
'  American     Vulcanised     Fibre     Co..     622 
Equitable     Bldg..      Wilmington,     Del. 
"Vul-Cot." 
Bartlett,    Inc..   H.    N..   19   Park   PL,    New 

York,   N.  Y. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
fond  ft  Myler  Sis..  Hamilton,  Ont.,  Can. 
CHICAGO    MICA    CO..    11-21    Water    St., 
Valparaiso.    Ind.      (See    display    adv., 
page  132b.) 
Consumers  Rubber  Co.,  The,  IS02  Ontario 

St..  Cleveland.  Ohio. 
Diamond     State    Fibre     Co..     Bridgeport, 

Pa.    "Diamond    F." 
DOWNEY  CO.,    GILBERT  H.,    7   S.   17th 

St..   Philadelphia.  Pa. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.   Y.   (See  adv.  pages  1203-1221.) 
Good    Mfg.    Co.,    The,    160    N.    Wells    St, 

Chicago,  lit. 
Hewitt  &   Bros.,   C.    B„    16-24    Ferry    St., 

New  York,  N.  Y.     "Old  Hick." 
Manning    Paper     Co.,     John     A.,     P.     O. 

Drawer   B7,   Troy,    N.    Y.      (Rope.) 
Mlea  Insulator  Co.,    SB   Church   St.,   New 

York.  N.  Y. 
Mica    Insulator   Co.,    Victoria vl lie,    Que., 

Mitchell-Rand    Mfg.    Co.,    18    Vesey    St., 

New  York,  N.  Y,  ("Tuftex"  and  "Mlca- 

—        Rite"    rope),    ("Fyberoid"   and    "Insu- 

llte"  fish.) 

National  Fibre  ft  Insulation  Co.,  Yorklyn, 

Del.      "Peerless." 
Pittsburgh     Insulating    Co.,     06-100     43rd 

St.,  Pittsburgh,  Pa.  "Pico." 
Rogers    Paper    Mfg.    Co..    Inc.,    The,    SIB 
Hartford  Rd.,  South  Manchester,  Conn. 
Schoonmaker    Co..    A.    O.,    88    Park    PL, 

New  York,  N.  Y.  "Aosco." 
WE  STING  HOUSE  ELECTRIC  ft  MFG. 
Co.,  East  Pittsburgh.  Pa.  (See  display 
adv.,  pages  1395-1402.) 
PAPER,  FUl-LERBOARD  AND  PRESS- 
BOARD. — Fullerboard  and  presaboard  are 
made  of  paper  clippings  and  cotton  rags 
Into  a  form  similar  to  paper  but  thicker 
and  less  flexible.  The  product  has  rood 
dielectric  properties.  If  treated  to  make 
It  nonhygroscoplc,  and  Is  useful  where 
mechanical  strength  Is  needed.  Tr  e  dielec- 
tric strength  for  dry  untreated  prcssboard 
or  fullerboard  Is  about  T900  to  13,000  volts 
per  mm.,  and  Its  resistivity  about  11x10' 
ohm-cm.  Treating  with  varnish  after  bak- 
ing Improves  the  dielectric  strength,  but 
the  best  results  are  obtained  by  boiling 
in  transformer  oil  giving  a  strength  of 
about  30.000  volts  per  mm.  This  makes 
these  products  valuable  for  use  n* 
they  will  be  continually  Immersed  In  ti 
former  oil.  These  materials  are  also  I 
used  for  Insulating  the  armature  Blots  of 
low-voltage    machines,    but    oil    treatment 

Manufacturers: 

Bartlett.    Inc..   H.   N..    19   Park   PI.,    New 

York.  N.  Y. 
Canadian   Westlnghouse  Co.,   Ltd..   San 

ford    ft    Myler    Sts„    Hamilton,    Ont. 

CHICAGO  MICA  CO..  11-21  Water  St. 
Vatparaljo,  Ind.  (See  display  adv. 
page  1320.) 

Consumers  Rubber  Co.,  The,  1302  Ontario 

St.,  Cleveland,  Ohio. 
Diamond    State    Fibre    Co.,    Bridgeport, 

Pa.  "Diamond  F." 
DOWNEY  CO..    GILBERT   H.    7   S.   lTth 

St.,   Philadelphia,  Pa. 


Oood    Mfg.    Co.,    The,    160    N.    Wells    St.. 
Chicago,    111. 

GENERAL     ELECTRIC     CO        Schenec- 
tady. N.  Y.  (See  adv.  pages  1208-1223.) 

Hewitt  ft  Bros.,   C.   B..    16-24  Ferry   St., 
New  York.  N.   Y.    "Hipaco,"    "Adrian." 

Manning    Paper     Co.,     John     A.,     P.     O. 
Drawer  87,   Troy.    N.  Y. 

tor  Co.,    68  Church   St.,  New 


York 


N.  Y. 


lea    Insulator    Co.,    Vlctorlavllle,     Que., 
Can. 
Mitchell-Rand   Mfg.    Co.,    18    Vesey    St., 

New    York,    N.    Y.    "Mica-Rite." 
Pittsburgh     Insulating     Co.,     96-100     43  rd 

St.,    Pittsburgh,    Pa.      "Pico." 
Rogers    Paper    Mfg.    Co.,    Inc.,    The,    219 
Hartford  Rd..  South  Manchester,  Conn. 
A.    O..    88    Park    PL, 
York,   N.   Y.     "Aosco." 

NGHOUSE    ELECTRIC    *    MFG. 

CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
PAPER,  MICA-COATED.  —  Various 
forms  of  insulating  papers,  such  as  fish 
and  rope  papers,  press  board,  fullerboard, 
etc.,  are  mica-coated  by  applying  a  cement, 
varnish  or  shellac  and  building  up  layers 
or  thin  mica  scales.  They  are  built  up  In 
a  variety  of  ways,  depending  on  their  use 
and  the  flexibility  desired.  The  products 
are  heat-resisting  and  also  have  good 
dielectric  strengths,  ranging  from  27,600  to 
£1,000  volts  per  mm. 


Bartlett.  Inc.,  H.  N.,   19  Park  PI.,   New 

York.  N.  Y. 
CHICAGO    MICA    CO.,    11-21   Water    St, 

Valparaiso,     Ind.       "Mlcabond."      (See 

display  adv.,  page  1620.) 
DOWNEY  CO..   GILBERT  H.,   7   S.   17th 

St.,   Philadelphia,  Pa. 
English  Mica  Co.,   Spruce  Pine,  N.  C. 
Fllllon,   Inc.,  S.  O.,  68  Murray  St..  New 

York.  N.  Y. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.  (Sea  adv.  pages  1203-1223.) 
Mica   Insulator   Co..   68   Church   St.,  New 

York.  N.  Y. 
Mica,   Insulator   Co.,   Vlctorlavllle,    Que., 

Phonograph     Appliance     Co.,     The,     174 

Wooater   St..    New   York,    N.  Y. 
Tar  Heel   Mica  Co..   Plumtrea,   N.  C. 
WESTINGHOUSE    ELECTRIC    ft    MFQ. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.,  pages  1396-1402.) 
PAPER,    OILED   AND    PARAFFINED.— 
Paper,   being  hygroscopic,  has  its  insulat- 
ing  properties    considerably    improved    by 
treating  it  with  oil  or  paraffin.     The  paper 
is  usually  heated  until  thoroughly  dry  and 
than  boiled  with  oil  or  paraffin.  The  dielec- 
tric strength  of  oiled   papers  varies  from 
31,600   to  68,500  volts  per  mm. 
Manufacturers; 
Bartlett.   Inc.,  H.  N.,   19  Park  PL,  New 

York.  N.  Y. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford    ft    Myler    Sts„    Hamilton,    Ont, 
Can. 
CHICAGO    MICA   CO.,    11-21   Water   St.. 
Valparaiso.     Ind.       "Champion."       (See 
display   adv.   page   1120.) 
Cochrane     Chemical     Co.,     432     Dan  forth 


Pa.     "Diamond  F. 
DOWNEY   CO..   GILBERT  H.,   7   S.   17th 

St..  Philadelphia,  Pa. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.  (See  adv.,  pages  LiOJ-liBl.) 
Hewitt  &  Bros.,   C.   B.,   16-24  Ferry  St, 

New  York.  N.  Y. 
Mica   Insulator  Co.,   68   Church  St.,   New 

York,   N.   Y.     "Empire." 
Mica   Insulator    Co.,    Vlctorlavllle,    Que., 

Can. 
MItchell-RHnd    Mfg.    Co.,    18    Vesey    St., 

New    York,    N.    Y. 
Pittsburgh  Insulating  Co.,  96-100  43rd  St., 

Pittsburgh.    Pa.      "Pico." 
Schoonmaker    Co.,    A.    O..    BS    Park    PL, 

New  York.   N.  Y.      "Aoaco." 
Standard    Insulation   Co..   Rutherford,   N. 

J.      "Slco." 
WESTINGHOUSE    ELECTRIC    ft    UFO. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.    pages    1396-1402.) 
PAPER    SHADES— See    Shades,    parch- 
ment,  paper  and  celluloid. 

PAPER  SLEEVES.— See  Sleeves,  paper, 
for   cable    conductors.     , 

PAPER,  SPECIAL  AND  MISCELLAN- 
EOUS INSULATING.— Papers  treated  with 
various  Impregnating  compounds,  such  as 
oxidized  linseed  oil  and  asphalt  or  oil  and 
gum -base     varnish,     etc.,     are    made    for 


special  purposes.  Cement  papers  are  made 
by  using  a  cementing  varnish  or  binder. 
Others  are  made  more  flexible  by  using 
a   rubber  compound   as   a   binder,   and   In 

conjunction  with  mica,  c-  --"*     '- 


Bartlett,  Inc..  H.  N.,  19  Park  PL,  New 
York,   N.   Y. 

Becker  Electric  Works,  3065  Lincoln  Ave., 
Chicago,  111. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts„  Hamilton,  Ont.  Can. 

Certain-Teed  Products  Corp.,  St  Louis, 
Mo. 

Diamond  State  Fibre  Co.,  Bridgeport, 
Pa.  "Diamond  F,"  "Glassine." 

DOWNEY  CO.,  GILBERT  H„  7  8.  17th 
St..    Philadelphia,    Pa, 

Electric  insulation  ft  Varnish  Co.,  Ltd.. 
New  Toronto,  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.,  pages  1208-1211.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St. 
Chicago,  111. 

Hard  Fibre  ft  Insulation  Corp.,  96-104 
Spring  St.,  New   York,  N.  Y. 

Hewitt  ft  Bros.,  C.  B.,  16-24  Ferry  St, 
New   York,    N.  Y. 

LRVLNGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvlngton,  N.  J.  Lrvlngton 
varnished  paper  la  used  extensively  for 
coll  windings,  magnetos,  etc  where 
high  insulating  qualities  and  limited 
space  are  the  controlling  factors.  It 
is  also  used  very  largely  for  electrical 
condensers  and  in  making  punched 
condenser  films.  The  product  has  been 
developed  to  take  the  place  of  mica  in 
work  of  this  character.  The  paper  Is 
specially  made  for  the  purpose,  being 
of  the  finest  quality  obtainable,  the 
entire  output  of  certain  mills  being 
taken.  This  insures  uniformity  of  the 
product  The  amount  of  paper  Insula- 
tion now  being  used  in  electrical  work 
of  this  character  Is  Indicated  by  the 
fact  that  a  single  magneto  manufac- 
turer consumes  seven  tons  monthly. 
See  display  adv.  page  1319  for  all 
lrvlngton    electrical   products- — Adv. 

Johns- Man vllle.  Inc.,  Madison  Ave.  ft 
41st  St.   New   York,  N.   Y. 

Keystone   Fibre   Co.,    Yorklyn,   Del. 

Lehon  Co..  The,  W.  44th  St.  ft  Oakley 
Ave.,  Chicago,  111. 

Manning  Paper  Co.,  John  A.,  P.  O. 
Drawer  87,   Troy,   N.  Y. 

Mitchell-Rand  MXg.  Co.,  18  Vesey  St.. 
New  York.    N.   Y. 

Rogers  Paper  Mfg.  Co.,  Inc.,  TTie,  219 
Hartford  Rd..  South  Manchester,  Conn. 

Standard  Insulation  Co.,   Rutherford,  N. 

J.        "SlBCO." 

WESTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.    pages   1196-1403.) 

PAPER     TAPE. — Paper     tapes     are    cut 

from    many    of    the    oiled,    paraffined    or 

otherwise  treated  and  built-up  papers,  and 

are   used   extensively   In   the   manufacture 

of  paper- insulated   cables   for  both   power 

and  telephone  or  telegraph  service. 


Bartlett.  Inc.,  H.  N„  19  Park  PL,  New 
York,  N.  Y. 

Becker  Electric  Works,  1066  Lincoln 
Ave.,  Chicago.  Rl. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton.  Ont.  Can. 

Diamond  State  Fibre  Co..  Bridgeport, 
Pa.     "Diamond  F." 

DOWNEY  CO.,  GILBERT  H„  7  8.  17th 
St.,    Philadelphia,  Pa. 

general  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.,  pages  1303-1223.) 

Good    Mfg.    Co.,    The,    160    N.    Wells    St., 

Chicago,  in. 

LRVTNGTON  VARNISH  AND  INSULA- 
TOR CO.,  lrvlngton,  N.  J.  See 
"Paper,  Special  and  Miscellaneous  In- 
sulating." Also  display  adv.  page  1211 
for  all  lrvlngton  electrical  products. — 

Johns- Man  vllle,    Inc.    Madison    Ave.    ft 

41st    St.,    New    York.    N.    Y. 
Mica  Insulator  Co.,   68  Church  St,   New 

York,   N.   Y. 
Mica    Insulator   Co..    Vlctorlavllle,    Que., 

Can. 
Mitchell-Rand    Mfg.    Co.,    18    Vesey    St. 

New  York,  N.  Y. 
Standard   Insulation  Co.,   Rutherford,  N. 

J.     "Slsco." 

PAPERS,  ELECTRICAL  WEEKLY  AND 

MONTHLY.— See  Periodicals,  electrical  for 

a  complete  list  of  American  and  Canadian 

electrical  papers  having  a  general  clrcula- 
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PA  RA  -ST  E  EL.— Trade 
Iain  enameled  reflector 
the   Wheeler  Reflector  Co., 


i   Pearl   St.. 


PARABOLIC  REFLECTOR— A  form  ol 
reflector  extensively  used  (or  headlight!, 
spotlights  and  search  lights  because,  when 
the  source  of  light  Is  placed  at  a  certain 
point  on  the  axis,  known  as  the  focus, 
the  reflected  rays  of  light  will  be  sent  out 
In  parallel  lines.  It  derives  Its  name  from 
the  fact  that  it  corresponds  In  shape  to 
the  surface  described  by  a  parabola  re- 
volved on  its  axis.     See  Reflector. 

PAR  AC— Trade  name  for  rubber - 
covered  wire  and  cable  manufactured  by 
the  Phillips  Wire  Co.,   Pawtucket.  R.   I. 

PARACO  RE. —Trade  name  for  rubber 
covered  wire  manufactured  by  the  Na- 
tional  India  Rubber  Co.,   Bristol.   R.   I. 

PARADOX.— Trade  name  for  reamers 
made  by  the  Cleveland  Twist  Drill  Co., 
E.    43th    St.    ft    Lakeside    Ave..    Cleveland. 

PARAFFIN — Paraffin  Is  obtained  chiefly 
by  the  distillation  of  oil,  but  can  also  be 
produced  by  distillation  of  coal  or  wood. 
It  consists  of  a  mixture  of  hydrocarbons, 
and  Is  a  white  or  nearly  colorless  wax- 
like substance.  It  Is  not  affected  by  most 
acids  or  alkalies.  It  melts  at  from  45 
to  80°  C.  paraffin  Is  a  good  insulator, 
having  a  resistivity  of  10"  to  10"  ohm-cm.. 
and  a  dielectric  strength  of  about  11.800 
volts  per  mm.    It  Is  used  for  impregnating 


resistance   colls  of  low 
ling  or  I 


x  fil- 


re  generally 

■or  iimiregrmLiiis  and  treating  papers, 
fabrics  and  storage-  battery  boxes  and 
trays  to  render  them  Impervious  to  mois- 
ture and  acids.  It  also  forms  an  Ingredient 
of  many  filling,  sealing  and  Impregnating 
compounds. 
Manufacturers: 

American    Oil    Corp,    172    S.    Water    St., 
Jackson.    Mich.      "American."   "Amoil- 
eo."    "Amoco." 
Emlenton  Refining  Co.,  Emlenton.   Pa. 
Emery  Mfg.  Co..  Bradford.  Pa.   "Emery" 
Pennsylvania  Parafflne  Works,  Tltuaville, 

Pa. 

Pierce  Oil  Corp..  25  Broad  St.,  New  York. 
N.  T. 

Pure  Oil  Co..  Columbus.  Ohio. 

Roe  tiling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Sinclair  Refining  Co.,  Conway  Bldg.. 
Chicago,    111.      "Sinclair." 

Strohmeyer  &  Arpe  Co.,  13S-141  Frank- 
lin St..  New  York.  N.  Y.  "Montan," 
"Otokerite."    '  'Camauba. ' ' 

Tidewater  Oil  Co..  II  Broadway.  New 
York.  N.  Y. 

PARAFFIN,  TO  BOIL  OUT  IN.— To  hold 
something  in  a  bath  of  liquid  paraffin  until 
the  water  is  all  boiled  out.  The  paraffin 
does  not  boil,  but  Is  hotter  than  100*  C. 
(212°F.).  This,  treatment  is  often  given 
to  resistance  colls  for  resistance  boxes, 
other  colls,  condensers,  wood  nartH,  such 
as  storage  battery  trays,  etc.  The  paraf- 
fin Alls  all  the  pores  and  crevices  and  pre- 
vents the  entry  of  moisture. 

PARAFFINED  PAPER.— See  Paper,  oiled 
and  paraffined. 

PARAGON.— Trade  name  for  electrical 
toys,  novelties,  battery  motors,  etc..  man- 
ufactured bv  the  Adams-Morgan  Co.,  Al- 
vln  Place,  Upper  Montclalr,  N.  J. 

PARAGON.— Trails  name  for  lighting  re- 
flector manufactured  by  the  American  Re- 
flector ft  Lighting  Co..  100-104  S.  Jefferson' 
St..   Chicago.  111. 

PARAGON.— Trade  name  for  die  stocks 
manufactured  by  the  S.  W.  Card  Mfg.  Co.. 
Mansfield,   Mass. 

PARAGON.— Trade  name  for  radio  re- 
ceivers manufactured  by  the  Chicago  Radio 
Laboratory,  Ravenswood  ft  Schreiber  Aves., 
Chicago,  111. 

PARAGON.— Trade  name  for  twist  drills 
made  by  the  Cleveland  Twist  Drill  Co.,  E, 
49th  St.  ft  Lakeside  Ave..  Cleveland.  Ohio. 

PARAGON.— Trade  name  for  grounding 
devices,  battery  boxes,  time  switches  and 
Insulators  manufactured  by  the  Paragon 
Electric   Co.,    Old    Colony   Bldg-,    Chicago, 

PARAGON.— Trade  name  for  soldering 
paste,  fluid  and  salts  manufactured  by  the 
Paragon   Insulating  Co.,    6716   Euclid   Ave.. 


and   graphite  products  made  by  George  F. 


PARAGON   ELECTRIC  CO.— Chicago.  HI. 

Manufacturer  of  grounding  devices,  bat- 
tery boxes,  time  switches  and  insulators. 
President.  E.  M.  Piatt:  secretary,  E.  V. 
Piatt.  Main  office.  Old  Colony  Bldg.,  Chi- 
cago, III.  Factory,  Manitowoc.  Wis. 
Branch  offices,  811  Western  Ave..  Seattle, 
Wash.;  S3  3rd  St..  San  Francisco,  Cal.; 
253   Broadway,   Los  Angeles,    Cal. 

PARAGON  INSULATING  CO.,  THE.— 
6718  Euclid  Ave.,  Cleveland,  Ohio.  Man- 
ufacturer of  soldering  fluid.  Business 
established  1895.  President,  E.  B.  Meriam; 
general  manager.  Al  Aecher. 

PARALINE.— Trade  name  for  attach- 
ment plug  cap  manufactured  by  Harvey 
Hubbell.    Inc.,    Bridgeport.    Conn. 

PARALLEL.— Connected  in  branches  of 
a  circuit  so  that  the  combined  circuit  cur- 
rent Is  the  sum  of  the  currents  In  the 
branches.  The  branches  are  called  parallel 
or  multiple  or  shunt  branches.  Parallel 
connections  arc  contrasted  with  series 
connections.  In  the  former  the  total  cur- 
ren  divides  among  the  branches;  In  the 
latter  all  the  current  passes  through  all 
the  parts  of  the  circuit  In  succession. 

PARALLEL-SERIES. —  See  Series-mul- 
tiple or  series-parallel. 

PARALLEL  WINDING. — A  type  of  arm- 
ature, winding,  also  called  lap  winding,  par- 
t'cularly    suitable    to    large 


Inding 


Also 


St.,  Cincinnati,  Ohio. 

PARAN1TE.— Trade  name  for  wire  and 
cables  manufactured  by  the  Indiana  Rub- 
ber ft  Insulated   Wire  Co.,   Jonesboro.   Ind. 

PARAXEI Trade  name  for  rubber- 
covered  wires  and  cables  manufactured  bv 
the  Blshon  Gutta-Percha  Co.,  420-430  E. 
25th    St.,    New    York,    N.    Y. 

PARC  H-O- LITE  CO.— 74  E.  Roosevelt 
Rd..  Chicago.  111.  Manufacturer  of  port- 
able electric  lamps  and  lamp  shades.  Busi- 
ness established  1919.  President  and  gen- 
eral manager.  Oscar  Reinhold;  secretary 
and    treasurer,    L.  K.  Rosenfeld. 

PARDEL  CORP.— Philadelphia,  Pa.  Man- 
ufacturer of  water-tube  boilers  and  super- 
heaters. President.  John  Clinton  Parker; 
vicn-prrgHent,  S.  C.  Delamater;  treasurer. 
Bernard  Dleckhaus;  secretary,  William  C. 
Wells,  Jr.:  general  manager,  Edgar  Cock- 
rnft:  sales  manager.  E.  C.  Rolfe.  Main 
office.  Bafleyi  Bldg.,  Philadelphia,  Pa. 
Brunch  office.  1270  Broadway.  New  York. 
N.  Y. 

PARERS  AND  PEELERS,  VEGETABLE 
AND  FRUIT,  MOTOR- DRIVEN.— These 
-ire  machines  which  do  not  literally  peel 
the  vegetables  or  fruits,  but  accomplish 
the  same  result  with  much  less  waste  by 
"Bring  or  abrasion.  The  vegetables  are 
placed  within  a  cylinder  which  Is  rotated 
iiv  a  motor  driving  through  shaft  and  belt- 
Inn  or  gears,  the  abrasion  profess  taking 
ilnce  by  rolling  within  the  roughened  inner 
surface  of  the  cylinder.  Such  vegetables 
■?s  potatoes,  carrots  and  turnips  are  effec- 
tively pared  In  these  machines.  Apples  of 
n"rtain  kinds  mny  also  be  treated  In  this 
as  well  prepared  as  by 
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sell  n  | 


Manufacturer*: 

American  Machinery  Co.,  Inc..  330  N. 
12th  St.,   Philadelphia,  Pa.  "American." 

Anstice  ft  Co.,  Inc..  Josiah.  Rochester. 
N.  Y.   "Sterling." 

Blnlteslee  ft  Co.,  O.  S..  Cicero.  II!. 
"Blakeslec." 

Bramhall,  Deane  Co..  281-285  W.  Sflth 
St..  New  York,  N.  Y.   "Deane." 

Maxim  Mfg.  Co..  700  W.  22nd  St..  Chi- 
cago,  111.    "Slnteelo." 

Redmon.  Edgar  ft  Redmon,  218  S.  l«t 
St..    W„    Cedar    Rapids,    Iowa.    "EZ- 

Spranue   Canning  Machtnerv  Co.,   222   N. 

Wabnsh   Ave..   Chicago.   111. 
St-nrnes  Co..   133  W,   Lake   St.,    Chicago. 

III. 
PARIAN.— Trade    name    for    Illuminating 
ilassware   manufactured   by   the  Gill  Bros. 
Co..   S27   Franklin  Ave..   Steubenvllle.   Ohio. 


PA  R I  SI  AN  .—Trade  name  for  electric 
heating  appliances  manufactured  by  the 
William  E.  Slaughter  Co..  1718  S.  Michi- 
gan Ave.,  Chicago,   III. 

PARISIENNE  LAMP  ft  SHADE  CO.— 
1220  W.  8th  St..  Cleveland,  Ohio.  Man- 
ufacturer   of    portable    electric    lamps   and 

PARK    AND    SUBURBAN    CABLE See 

Cable,  park  and  suburban. 

PARK  FALLS  LUMBER  CO.— Park 
Falls,  Wis.  Producer  of  cedar  poles,  posts, 
railway  tics  and  Insulating  lumber.  Busi- 
ness established  1914.  President,  Edward 
HInes;  vice-president,  L.  L.  Barth;  secre- 
tary, C.  F.  TOlehe;  treasurer,  E.  H. 
Thomas:  general  manager.  W.  B.  Clubine; 
sales  manager.  W.  H.  Bundy.  Main  office 
Park  Falls,  Wis.  Branch  offices,  Hayward, 
Wis.;  Rice  Lake.  Wis.  Sales  represent- 
ative, H.  S.  Dewey,  1324  Otis  Bldg.,  Chlca-' 
go.  Dl.  (Exclusive  distributor,  Edward 
HInes  Lumber  Co.,  2431  8.  Lincoln  St., 
Chicago,  III.) 

PARKER.— Trade  name  for  water-tube 
boilers  and  superheaters  manufactured  by 
the  Pardel  Corp.,  Bailey  Bldg.,  Philadel- 
phia, Pa. 

PARKER  ft  SON,  J.  H.— Parkersburg, 
W.  Va.  Manufacturers  of  porcelain  and 
other  Insulations.  President,  J.  H.  Parker; 
secretary  and  treasurer,  W.  M.  Parker. 
Main  office,  Parkersburg,  W.  Va.  Branch 
offices,  Boston,  Mass.;  Chicago,  111.;  Phila- 
delphia, Pa.;  Pittsburgh.  Pa.;  San  Francis- 
co.  Cal.;  St.  Louis,   Mo.;   New  York,   N,  Y. 

PARKER  CO.,  THE  CHARLES.— Mer- 
iden,  Conn.  Manufacturer  of  electric  light- 
ing fixtures,  portable  lamps,  wood  screws, 
rtc.  Business  established  1832.  President, 
P.  W.  Parker;  vice-president,  W.  F.  Park- 
er; secretory,  treasurer  and  general  man- 
ager, W.  H.  Lyon;  sales  manager.  C.  L. 
Lyon.  Main  office  and  factory.  48  Elm  St., 
Merlden,  Conn.  Branch  office,  25  Murray 
St.,  New  York,  N.  Y. 

PARKER,  C.  W.— Leavenworth.  Kans. 
Manufacturer  ot  electrical  amusement  de- 
and   decorative   lighting   specialties. 
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PARKER    PROCESS Trade     name     for 

rust  preventives  made  by  the  Parker  Rust- 
Proof  Co.,  823-45  Milwaukee  Ave.,  Detroit, 
Mich. 

PARKER  RUST-PROOF  CO.— 823-845 
Milwaukee  Ave.,  Detroit,  Mich.  Manufac- 
turer of  rust  preventives.  Business  estab- 
lished,  1918.     President  and  gene 


PARKER  WHITE>  METAL  ft  MACHINE 
CO.— South  Erie.  Pa.  Manufacturer  of 
metal  castings,  magneto  parts,  etc. 

PARKESBURQ   IRON'  CO.— -Beale  Bldg., 

Parkesburg,    Pa.      Manufacturer    of    boiler 

PARKIN     MFG.     CO.— San     Rafael,     Cal. 

Manufacturer  of  molded  Insulation  and 
dies  thereror.  instrument  dials,  radio  in- 
struments, etc.  Business  established  1919. 
General    manager,    John    Parkin,    Jr. 

PARTRICK  ft  WILKINS  CO.— 61  N.  7th 
St.,  Philadelphia.  Pa.  Manufacturer  of 
annunciators,  alarms,  and  electrical  house 
goods.  Business  established  1887.  Pres- 
ident and  general  manager.  E.  Ward  Wll- 
kins;  vice-president  and  treasurer,  Frank 
G.  Buckley;  secretary  and  sales  manager, 
Warren  W.  Wllklns. 


cedar  poles,  posts  and  railway 
lies.  Business  established  1901.  President. 
T.  M.  Partridge:  secretary  and  treasurer, 
H.    F.    Partridge:    sales    manager,    W.    M. 


Hon.  Syracuse.  N.  Y.  Manufactut 
electrical  wiring  devices.  Business  estab- 
lished 1890.  President.  B.  E.  Salisbury; 
secretary  and  treasurer,  J.  W.  Brooks; 
general  sales  manager,  E.  W.  Kendall. 
Factory,  Solvay,  N.  Y.  Branch  offices  and 
warehouses.  8  Church.  St..  New  York,  N. 
Y.;  700  W.  Jackson  Blvd..  Chicago,  HI. 
District    offices.    Boston,    Mass. ;    Phlladel- 

PASSING   A   TELEPHONE   CALI The 

act  of  the  "A"  operator  in  telling  the  "B" 
operator  the  desired  number,  and  of  the 
"B"  operator  In  assigning  the  trunk  and 
taking  charge  of  her  end  of  the  calL    Calls 
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are  u Dually  passed  over  an  order  wire. 
The  term  is  also  applied  Co  the  passing 
of  calls  between  toll  operators  In  which 
case  It  is  usually  done  over  the  toll  line 
itself.  If  a  "ticket"  wire  is  not  available. 

PASSIVITY.— A  condition  or  state  of  a 
metal  in  which  It  becomes  chemically 
nearly  inactive.  Ordinary  iron,  for  instance. 
dissolves  In  cold  nitric  acid,  precipitates 
copper  from  copper  solutions,  etc..  but  If 
first  dipped  Into  concentrated  nitric  acid 
or  hydrogen  peroxide.  It  loses  this  chem- 
ical activity  and  is  Inactive  In  those  liquids. 
Scratching  or  rubbing  the  surface  removes 
the  passivity.  Cobalt,  nickel,  chromium 
and  bismuth  also  show  passivity  when 
suitably  treated. 


manufactured    by    Pass.   ..    _ . 
Solvay  Station.  Syracuse.  N.  T. 

PASTE.  SOLD  ERIN  a.— See  Soldering 
compounds  or  flux. 

fASTED  PLATES.— The  generally  used 
type  ot  lead  storage -battery  plates.  Also 
called    Faure   plates;    see    Faure    plates. 

PASTEURIZERS,  ELECTRIC,  MILK  — 
Pasteurization  is  a  process  developed  by 
the  French  bacteriologist,  Pasteur,  to 
check  the  fermentation  of  milk  by  expos- 
ing the  fluid  to  a  temperature  of  65°  to  70° 
C.  The  apparatus  used  in  this  process 
Is  essentially  a  large  tank  containing  the 
milk,  and  a  helical  heating  coll  which  Is 
rotated  through  the  milk,  maintaining  a 
uniform  temperature  throughout  the  tank 
during  the  process.  The  coil  Is  connected 
to  a  hollow   shpft  which   Is  rotated  by  an 

Manufacturers: 

Burrell  &   Co.,    Inc..    D.   H.,    Little   Falls, 

N.   Y.     "Simples." 
Cherry  Co.,  J.  G„  Cedar  Rapids.  Iowa. 
Creamery    Package    Mfg.    Co.,    The.    61-7 
W.  Klnxle  St.,  Chicago.  111.      "Wizard." 
Dxvis.-Wat.klns      Uairymcn's      Mfg.      Co.. 

North   Chicago,   III. 
Electropure     Co.,     The,     53     W.     Jackson 
Blvd.,    Chicago,    111.      "Electropurifler." 
PATENTS,    DESIGN.— Design  patents  in 
the  United  States  are  governmental  grants,. 
each  awarding  the  originator  of  an   orna- 
mental design   for   an   article   of   manufac- 
ture   the    exclusive    right    to    manufacture 
such     articles    during    a     specified     period. 
This  period,  at  the  option  or  the  applicant, 
may  be   8U,  7  or   14  years,   but  cannot  be 
extended,   nor  can   a   design   patent  be   re- 
newed.     Such    patents    relate    only    to    the 
ornamental    appearance   and    not   to   struc- 
tural  features,   it   being  assumed    Chat   the 
could   be  protected  by  regulr-  -- * 
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However,    the   genert 
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patenting  of  the  same  and.  if  It -Is  also 
ornamental,  a  design  patent  may  be  used 
to  guard  against  imitations. 

For  this  latter  reason,  the  issuing  of  de- 
sign patents  on  objects  or  parts  of  ob- 
lecCs  connected  with  the  electrical  indus- 
tries has  not  been  limited  to  those  which 
were  obviously  designed  for  artistic  effect. 
Thus,  battery  connectors,  Insulators,  socket 
handles,  switch  bases,  conduit  fittings  and 
telephone  receiver  parts  have  been  sub- 
jects of  design  patents,  although  such  pat- 


PATENTS  OR  LETTERS  PATENT.— 
The  term  "Letters  Patent"  means  a  gov- 
ernmental grant  awarding  the  Inventor  (or 
his  assignee  or  licensees)  the  exclusive 
right  to  manufacture,  sell  and  use  a  new 
and  useful  invention.  In  the  United  States 
a  patent  runs  for  IT  years  and  cannot  be 
renewed  or  extended,  but  serious  omis- 
sions or  errors,  If  promptly  noticed,  can 
be  corrected  by  a  reissue  patent.  Unau- 
thorized reproduction  or  use  of  a  pat- 
ented invention  (even  if  only  for  one's  own 
use)  can  be  enjoined  through  the  Federal 
courts,  who  may  also  assess  damages  on 
the  Infringer. 

Only  one  invention  can  be  covered  by  a 
single  patent  unless  the  several  Inventions 
are  so  related  to  each  other  that  they  can- 
not be  separated  and  employed  Independ- 
ently of  each  other.  Hence  separate  pat- 
ents are  usually  required  to  protect  a  new 
composition  of  matter  (such  as  the  formula 
for  a  new  high -res  I  stance  alloy),  a  new 
method  of  manufacture  (such  as  the  par- 
ticular mixing  temperatures  and  steps  in- 
volved   In    the    alloying),    and    a    new    ap- 


Ordlnary  patents  are  not 
•erncd  with  the  shape  or  ornamental 
earance  of  objects,  the  latter  being  pro- 
ed    by    design     patents,    if    sufficiently 
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under  civil  scrv: 
Department  of  the  Interior,  its  earnings 
from  the  stntutory  fees  long  ago  made  the 
Patent  Office  self-supporting,  but  approval 
of  Congress  Is  required  for  any  Increase 
in  equipment,  personnel  or  salaries,  and 
the  lack  of  such  approval  has  been  handi- 
capping the  Patent  Office  for  years.  Ap- 
plications for  patents  are  distributed  ac- 
cording to  their  subject  matter  among 
48  different  divisions  of  the  Patent  Office, 
those  relating  to  the  electrical  industries 
being  mostly  In  9  different  divisions,  four 
of  which  are  devoted  entirely  to  electrical 
patent  applications.  The  Issued  patents 
{both      United      States     and     foreign)      — 


both   f 


t   Of- 


■xamlners  of  the  Pi 

_ttorneva  seeking  information 
for  their  business  clients. 

Ination  of  patent  applications  with  such  ft 
degree  of  thoroughness  as  the  co-operation 
of  Congress  will  permit,  She  Patent  Office 
docs  not  guarantee  the  validity  of  any 
sued  patent,  but  mere' 
belief  that  Its  "claims" 
features.    To  be  considi 


:    in    the 


1    by   ■ 


t._. sale   or    disclosed    in 

a'nv'  publication  more  than  two  years  be- 
fore the  filing  of  the  application.  To  be 
valid,  the  patent  must  be  in  the  name  of 
the  actual  Inventor  {who  mav  be  male  or 
female,  adult  or  minor,  citizen  or  foreign): 
or  of  the  Joint  Inventors,  if  two  or  more 
Jointly    thought    out    the    presented    Inven 


otherv. 


Unles 


,ir.'d 


.    contract. 


by  him,  but  particular  circumstances  (such 
as  his  using  the  employer's  time  or  ma- 
terial In  making  or  testing  the  invention) 
may  give  the  latter  a  so-called  "shop 
right"    which    Is   a    nonexclusive  license   to 

United  States  patents  afford  no  protec- 
tion to  their  holders  In  other  countries,  but 
the  so-called  "International  Union"  agree- 
ments give  the  American  inventor  priority 
over  others  for  ft  year  from  his  filing  date 
in  this  country  for  filing  corresponding 
patent  applications  In  other  countries. 

No  holder  of  a  United  States  patent  is 
required  to  manufacture  or  operate  under 
the    same,    but    he    must   mark    the    patent 


548:  of  the  Union  Switch  &  Signal  Co, 
II  000  000:  Burke  Electric  Co.,  I506.B3B: 
Canadian  Gen-ral  Electric  Co..  II:  Fair- 
banks Co..  S2B00:  and  the  Telautograph 
Co  (l.HO.OM.  Now  definite  rules  have 
been  Issued  by  the  Internal  Revenue  Bu- 
reau In  connection  with  Income  Tax  cal- 
culations for  valuing  patents  and  for  de- 
preciating the  same,  and  these  may  lead 
to  more  uniform  accounting. 
Of  the  l.M4,MD  United  States  patents 
1321,    about   86% 


thn 


•    1877. 


that 


been 


ivliy    l 


.-,  the  proportion  of  electrical  pat- 
ents hns  not  materially  changed  during  the 
past  30  years,  so  that  while  from  6  to  10% 
of  the  approximately  TOO  patents  Issued 
every  week  mnv  include  electrical  features, 
only  about  half  that  proportion  relate  di- 
rectly to  the  electrical  Industries. 

PATEHSON  ASBESTOS  MFG.  CO.— Pa t- 
erson,  N.  J.  Manufacturer  of  asbestos 
paper   and    other   asbestos   products. 

Ml 


nd  varnish 
PATHE   FRERES   PHONOGRAPH   CO.— 

20  Grand  Ave..  Brooklyn,  N.  Y.  Manufac- 
turer of  electrically  operated  phonographs. 
President  and  general  manager.  E.  w. 
Wldmann. 

PATHESCOPE  CO.   OF  AMERICA.   INC. 
—Aeolian   Hall.    New    York,    N.    T.      M&nu- 
i-picture 


sten  lamps  manufactured  bv  the  Bettalyte 
Incandescent  Lamp  Co..  Inc..  366-372  W. 
16th   St..   New   York.   N.   Y. 

PATHFINDER.— Trade  name  for  flash- 
lights manufactured  by  the  International 
Battery  Co.,  4B3-466  Broome  St.,  New 
York,  N.  Y. 

PATTEN  CO..  PAUL  B.— Salem.  Mass. 
Manufacturer  of  railroad   ticket  destroyer. 

PATTERSON.— Trade  name  for  floor 
outlet  boxes,  receptacles  and  tank  float  In- 
dicators manufactured  by  Stanley  A  Pat- 
terson.   34    Hubert    St.,    New    York,    N.    Y. 

PATTERSON-BERRYMAN — T  r  a  d  e 
name  for  feed  water  heaters  and  purifiers 
manufactured  by  the  Patterson -Kelley  Co.. 
Inc.,    28    Cortlandt    St.,    New    York,    N.    Y. 

PATTERSON -KELLEY  CO..  INC.,  THE. 
—28  Cortlandt  St.,  New  York,  N.  Y. 
Manufacturer    of    feed    water    heaters    and 

PATTERSON    SCREEN    CO.,    THE.— 625 

Main  St..  Towanda,  Pa.  Manufacturer  of 
X-ray  fluoroscopes.  Business  established 
1916.  Partnership.  Carl  V.  S.  Patterson 
and  Frederic  W.  Reuter.  - 


Charles    I..    Pa  Hoc;    i 

urer,  Herman  F.  MacGuyer. 

PATTON    PAINT    CO.— Milwaukee.    Wis. 
Manufacture 


„    Insulating    r- 

Milwaukee,   Wis.;  Newark.   N.  J. 

PAUL.— Trade  name  for  electric  water 
pumping  systems  manufactured  by  the 
Fort  Wayne  Engineering  &  Mfg.  Co.,  Inc.. 
6th  &  Harrison    Sis..   Fort  Wayne,   Tnd. 

PAUL  UNIPIVOT— Trade  name  for  gal- 
vanometer manufactured  by  the  Rawson 
Electrical  Instrument  Co.,  4  Norfolk  St.. 
Cambridge.  Mass. 

PAULDING.  INC.,  J.  I.— New  Bedford. 
Mass.  Manufacturer  of  wiring  devices. 
Factory.   Acushnet,    Mass. 

PAULERO.— Trade  name  for  electrically 
calking    tools    manufactured    by 


Vh. 


Elec 


Mfg.    Co..    Petersburg. 


otherwise  his  monopoly  lapses. 

The    two   electrodes    for   carrying    lhe   arcs 

Since    patents    sre    virtually    fences    de- 

are close  together  ftt   the  bottom  and  sep- 

signed   to   bar  piracy,    their  value   depends 

arated   at    the    top.      A    high-tension   alter- 

on the  earnings  safeguarded  by   them  and 

nating    current     la    applied     to    the     elec- 

they   may    be    listed    definitely    among    the 

trodes,   with   a   sufficiently   high   voltage   to 

owner's  assets,  or  Included  under  the  gen- 

eral   head    of    "good    will."    and    may    have 

the  bottom.     This  arc   la  then  carried  up 

capital  stock  Issued   in  payment   for  them. 

nlong   the   diverging   electrodes   by   a   blast 

Formerly,    the    valuation    of    patent    rights 

of    air    from    below,     to    be    Immediately 

among    the    assets    of    electrical    concerns 

superseded  by  another  arc.     In  this  way  a 

varied    greatly,    some     ignoring    them    en- 

rapid series  of  arcs  Is  maintained.     A  fur- 

tirely   while    others    assigned    high    valu"s 

nace    carrying    sets   of   electrodes    uses  4110 

Thus  In  1018.  patents  were  entered  on  the 

to  800  kw.  and  the  gases  contain  1  to  1,55 

honks  of  the  General  Electric  Co.  for  MS.- 

nitrous    oxide,     with     yield?     of    60    to    TO 

•f   nitric   acid   per   kilowatt -hour. 
PAVING     MATERIALS,     STREET     CAR 

THACK.— When  car  tracks  lie  In  public 
highways,  as  is  frequently  the  case  with 
street-railway  tracks.  It  Is  generally  nec- 
essary that  they  be  paved  In  order  to 
facilitate  the  movement  of  vehicular  traffic. 
On  new  permanent  heavy  construction 
where  the  vehicular  traffic  Is  heavy. 
dressed  granite  on  a  concrete  foundation 
with  grouted  Joints  will  generally  be  found 
most  satisfactory.  On  light  construction 
nr  on  old  track  where  vehicular  (raffle  is 
light  other   forms   of   paving  can   be    used. 


isphalt  and   in   s 


macadam. 


Barrett  Co..  The,  17  Battery  PL.  New 
York,    N.    Y. 

Compressed  Wood  Preserving  Co..  Win- 
ton    Bank    Bids..    Cincinnati.    Ohio. 

International   Creosotlng  ft   Construction 
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PAWLINQ  &  HARNlSCHrEGER  CO.— 
Milwaukee,  Wis.  Manufacturer  of  elec- 
tric cranes,  hoists  mnd  excavators.  Busi- 
ness established  1884.  President  and 
treasurer.  H.  Harnischfeger:  vice-presi- 
dent and  general  manager,  A.  Q.  Hen- 
ricks;  secretary,  M.  J.  Yocom;  sales  man- 
ager, B.  Van  Horn.  Main  office,  38th  A 
National  Aves.,  Milwaukee.  Wis..  Branch 
offices,  60  Church  St.,  New  York.  N.  Y.: 
Stephen  Gtaard  Bldg.,  Philadelphia.  Pa.; 
Whitney  Central  Bldg.,  New  Orleans,  La.; 
Fidelity  Bldg..  Pittsburgh.  Pa.;  Monad- 
nock  Block.  Chicago.  III.;  Yeon  Bldg.. 
Portland.  Ore.;  Central  Bldg..  Los  Angeles. 
Cal.:  Monad  nock  Bldg.,  San  Fran  Cisco. 
Cal.:    L.  C.   Smith  Bldg..   Seattle.  Wash. 

PAWTUCKET  MFO.  CO.— 327  Pine  St., 
Pawtucket,  R.  t.  Manufacturer  of  bolts, 
lag  screws-  and   nuts. 

PAWTUCKET  SCREW  CO.— Paw- 
tucket,  R.  I.  Manufacturer  of  bolts. 
screws  and  rivets.  Business  established 
IS  10. 

PAXTON  A  VIERUNG  IRON  WORKS. 
— Omaha,  Neb.  Manufacturer  of  tank 
alarms,  annunciators  and  street  lamp 
posts.  President,  A.  .J.  Vlerllng:  secre- 
tary. F.  R.  Vlerllng.  Main  office  and  fac- 
tory, Omaha,  Neb.  Branch  office,  Vler- 
ling  Steel  Works,  23rd  St.  &  Stewart;  Ave., 
Chicago,  ill. 

PAY.AS-YOU-ENTER  CAR.— A  type  of 
electric  street  or  Interurban  oar,  which  has 
become  very  popular  In  recent  years,  and 
which  provides  for  the  collection  of  fares 
as  the  passenger  enters  the  car.  Its  prin- 
cipal advantages  are  that  It  permits  the 
conductor  to  be  at  the  car  entrance  con- 
tinually, thus  guarding  against  accidents 
to  passengers  entering  or  slighting;  per- 
mits him  to  handle  crowds  better  and 
more  quickly;  and  avoids  disputes 


r  under  the  old 


t   the   r 


:    havl 


;    the    t 


urther  mod  meat  lot 


and  exit  are  at  the  front  and  Ihe  molos- 
man  acts  also  as  conductor;  this  type 
is  used  on  lines  with  relatively  light  traf- 
fic, especially 
It    Is   sometfro 

PAY    STAT 

telephone  Instrument  for  the  use  of  tht 
general  public  upon  the  payment  of  fees. 
If  the  telephone  Is  equipped  with  a  aoin 
bos.  it  Is  called  an  unattended  pay  sta- 
tion. For  large  places  there  Is  pf ten  — 
attendant  to  answer  <i_ 
and  switch  calls.  Also  see  Coin 
telephone  station  and  toll. 

P-A-Y-E.— Abbreviation  for  pt 
enter  car.  a  type  much  used  i 
street  railways. 

PAYOUT  REELS.— See  Keels,  r 

P.  D.— Abbreviation  for  potent 
ence  or  potential  drop. 


miff 


for 


c    dlsr 


Brs  In  tree.   Mass, 

PEACOCK.— Trade  name  for  brakes  foi 
electric  railway  cars  made  by  the  Na- 
tional Brake  Co.,  Inc.,  888  Elllcott  Sq., 
Buffalo,  N.  Y. 

PEACOCK  STAFFL  ESS. —Trade  nami 
for  brakes  for  electric  railwav  cars  madi 
by  the  National   Brake  Co.,   Inc.,    88S   Kill- 


lonly  a 
other  su 


.     If  th 


load  i 

lnlts,  of  a 


kllowi 


ratlns 


etatlOL     __     _._ _.      ..     _ 

plotted  as  to  time,  giving  a  so-called  load 
curve,  the  peak  load  appears  like  a  moun- 
tain peak  on  a  profile  of  a  mountainous 
district.  Although  peak  loads  refer  most 
commonly  to  electric  light  and  power  loads 
of  central  stations,  they  may  also  refer 
to  the  high  traffic  loads  of  electric  rail- 
ways, telephone  and  telegraph  companies, 
electrochemical     plants,     Industrial     plants, 

PEARCE.— Trade  name  for  sleevings. 
tapes  and  webbings  manufactured  by  the 
R.  T.  Pearcp  Co.,  Inc.,  12-18  E.  Pike  St. 
Covington,  Ky. 


PEARCE    CO.,    INC.,    THE  -R.    T.— 12-18 

E.  Pike  St,.  Covington.  K>.  Manufacturer 
of  sleevings.  tapes  and  webbings.  Busi- 
ness established  1914.  President  and  gen- 
eral manager,  R.  T.  Pearce;  vice-presi- 
dent, J.  A.  I-a  Bolteaux;  secretary  and 
treasurer.  W.  H.  Pearce;  sales  manager, 
William   E,    Richards. 

PEARL.— Trade  name  (or  polishing 
wheels  manufactured  by  the  Eastern  Felt 
Co..   Winchester.   Mass. 


if  lighting  fixtures. 

PEASE.— Trade  name  for  belt  dressing 
manufactured  by  the  W.  D.  Allen  Mfg. 
Co..    666    W.    Lake    St..    Chicago.    111. 

REA5E  CO.,  THE  C.  P.— Chicago,  III. 
Manufacturer  of  electric  blueprint  ma- 
chinery and  drafting  room  supplies.  Busi- 
ness established  1908.  President  and  gen- 
eral manager,  C.  F.  Pease;  vice-president 
and  sales  manager.  P.  M.  Morgan;  secre- 
tary. Oscar  O.  Mertz;  treasurer.  Thomas 
Lord.  Main  office  and  factory.  828  N. 
Franklin  St..  Chicago.  111.  Branch  offices. 
Grand  Central  Palace,  New  York.  N.  Y.; 
934  Schoneld  Bldg..  Cleveland.  Ohio;  414 
Dallas  County  State  Bank  Bldg.,  Dallas, 
Tex.  Sales  representatives.  W.  P.  Bal- 
derson  Co..  Mills  Bldg.,  San  Francisco. 
Cal.;    Charles     E,     Barteau.     L.     C.     Smith 


pole 

is    exactly    like    l    .- - ■    ,- 

the   blunt  end  of   that   tool   Is   replaced   by 
a  sharp  pointed  spike  In  the  peavey. 
Manufacturers; 
Fischer  &  Hayes  Rope  &  Steel  Co..  741- 

745  W.   Van  Buren   St.,  Chicago,   HI. 
OSHKOSH     MFG.     CO..     Oshkosh.     Wis. 
"Osbkosh."       (See     display     adv.     page 
1253.) 
Warren  Axe  &  Tool  Co.,  Warren,  Ta. 
PECHSTEIN    IRON    WORKS.— Box    344. 
Keokuk.  Ioi  ' 


frain, 


President   and   general    „.   . 

PechateJn;  vice-president,  G.  B.  Hombs 
secretary  and  treasurer,  T.  T.  Meylrns 
PECK.— Trade  name  for  bucket  typ 
coal  end  ash  conveyor  manufactured  b 
the   Link-Belt    Co.,    329    W.    39th    St.,    Chi 


ago.  HI. 
PECK,   STOW   *   \ 


and    i 


'    tools. 


r  of  e 


HE.- 


ibllshed  1819.  President.  L.  E.  Flcht- 
taorn:  vW-presldent,  T.  J.  Ray;  secretary, 
Frank  Taylor;  treasurer.  E.  N.  Walkley. 
Main  office.  Southington.  Conn.  Factories. 
Southlngtor..  Conn.:  Cleveland,  Ohio. 
Branch  offlr-s.  Cleveland.  Ohio;  t6  W. 
Broadway.    New   York,    N.   Y.  - 

PECK'S.— Trade  name  for  electricians' 
bit  braces  manufactured  by  the  Peck, 
Stow    &  Wilcox   Co.,    Southington.    Conn. 

PECO.— Trade  name  for  small  motors 
506   Jersey  St..   Qulncy.  111. 

PECO.— Trade  name  for  motor -driven 
churns.  Ice-cream  freesers  and  other  elec- 
trical specialties  manufactured  by  the 
Piedmont  Electric  Co..  Electrical  Bldg.. 
Ashevitle.    N.    C. 

PEDESTAL.  LAMP.— The  base  support- 
ing the  upright  standard  or  shaft  of  a 
floor  lamn  or  outdoor  lighting  standard  or 
nost.  The  term  pedestal  Is  also  used 
loosely  to  designate  anv  ornamental  rigid 
post  complete,  especially  one  that  has  a 
rather  massive  base  merged  into  the 
standard,    such    as   is    used    for   indoor    In- 

entrance  to  buildings.  See  Bases  and  ped- 
estals, floor  lamp;  Pedestals,  ornamental 
lighting. 

PEDESTALS,  INSTRUMENT.  —  Instru- 
ment  pedestals   are   used   whenever   It   Is 

a  central  location  In  a  power  plant  rather 
than  to  provide  a  separate  Instrument 
switchboard.  They  permit  a  very  con- 
venient and  ornamental  mo"nilns:  for  In- 
to ohstruct  the  grneral  view  of  the  tur- 
hlne  or  engine-room  floor.  All  the  wirlnc 
for  the  Instruments  Is  contained  In  the 
post.  The  posts  at*  sometimes  used  to 
form  a  support  for  th<-  rs'llng  of  an  oper- 
ating gallery.  The  instruments  may  h« 
arranged  in  varloua  grouping*.  The  ped- 
estals are  made  to  hold  standard  types  ol 
switchboard   Instruments. 


Manufacturers: 

Canadian    Westlnghouse    Co..    Ltd..    San- 
ford    &    Myter    f" 


Hamilton, 


WESTINGHOUSE    ELECTRIC    &    MFG. 

CO..  Bast  Pittsburgh.  Pa.    (See  display 

ad.v.  pages  1395-1402.) 

PEDESTALS.     ORNAMENTAL     LIGHT. 

I  NO. — These    are    ornamental    pedestals    on 

which  are  mounted  some  form  of  lamp  or 

group    of    lamps    constituting   a    complete 

lighting    unit.      One    of    the    more    common 

types  of  unit  is  an   Inverted  shallow  bowl 

equipped    with    reflectors    for    Indirect    11- 

-      --      The  same  material  as  Is  used 

:olumn    Is   commonly    used    for   the 

ough    ornamental-  glass   bowls   are 

used,     particularly     with     the 

ana  wooden  pedestals.     The  pedestal 

de  of  such  mal     '  ' 


marble,  wood 


lobbies. 

club  houses.  < 

:c.    In  i 

the    how 

Is    more    nei 

ly    urn 

□    almost 

for   diffuse   direct 

entrances 

ally  used 

In    this   case 

being  of 

weather- 

Manufacturers: 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford    &    Mylar    Sts..    Hamilton.    Ont., 

Fremont  Foundry  &  Machine  Co.,  Fre- 
mont,   Nebr. 

INTERIOR  LAMP  &  FIXTURE 
WORKS.    4SS8    N.    Clark    St.,    Chicago. 


Keys! 


trc 


&     Steel     Works,      2931 


I.oi 


-al. 


1    detail. 


NATIONAL    X-RAY    REFLECTOR   CO.. 
235    W.     Jackson    Blvd.,     Chicago.     111. 

Pedestals   for  Indirect   light' 

monlse   with    any   archltec 
See  adv    page  1405.— Adv. 
Newman   Mfg.    Co.,    717-81    Sycamore   St., 

Cincinnati.   Ohio. 
VOIGT  CO.,    1741-41    N.    12th    St..   Phila- 
delphia.   Pa. 
WEKTlNGHOrSH    EI.ECTH1C    &    MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   139B-1402.) 
PEELERS,      FRUIT.— See      Parers      and 
peelers,   vegetable   and   fruit,   mo  tor -driven. 
PEERBLOW    MFG.    CO.— Leetsdale,    Pa. 
Manufacturer  of  gasoline-torches. 

PEERLESS.— Trade    name    for    soldering 
paste  and  flux  manufacti 
Brach  Mfg.  Co.,  127-129  £ 
ark,  N.  J. 

PEERLESS.— Trade  nt 
made  by  the  Cleveland  Twist  Drill  Co.. 
E.  49th  St.  &  Lakeside  Ave..  Cleveland. 
Ohio. 

PEERLESS.— Trade  name  for  battery 
box  enamels  manufactured  by  the  Colum- 
bus Varnish   Co.,    264   Cosslns    St.,    Colum- 


trlcal    i 


,     for     I 


I   for 


and  switch- 
boards, produced  by  the  Davis  Slato  * 
Mfg.  Co..   610-618  B.   40th   St.,  Chicago,    111. 

PEERLESS. — Trade  name  for  electric 
nhono graph  motors  manufactured  by  the 
Bleotrte  Phonograph  Corp.,  4132  Park 
Ave  .    New   York.   N.   Y. 

PEERLESS.— Trade  name  for  trans- 
formers manufactured  by  the  Enterprise 
Electric  Co.,  Warren,  Ohio. 

PEERLESS.— Trade  name  for  battery 
clips  made  by  Charles  F.  Hartung,  802 
Higgins    Bldg..     Los    Angeles,     Cal. 

PEERLESS.— Trade    name    for    Insulated 


mfactui 


ber  &   Insu 

PEERLESS.— Trade  name  for  power 
transmission  chains  manufactured  by  the 
Jeffrey  Mfg.  Co..  1st  Ave.  &  4th  St.,  Co- 
lumbus.  Ohio. 

PEERLESS.— Trade  name  for  armature 
skeleton  bells  manufactured  by  the  Man- 
hattan Electrical  Supply  Co.,  Inc..  17  Park 
PL.  New  York,  N.  Y. 

PEERLESS.— Trade  name  for  projecting 
arc  tamp  compensators  manufactured  by 
the  J.  E.  McAuley  Mfg.  Co.,  30  N.  Jeffer- 
son St.,  Chicago,  m. 
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PEERLESS.— Trade  ..„ ,^^„^ 

wire  manufactured   by  the  Metal   Products 
Co.,  Inc..  549  W.  Washington  St..  Chieagt 


:  (or  resistance 


2B9   Congress    St..    Boston.    Mass. 

PEERLESS.— Trade  name  for  insulating 
paper  manufactured  by  the  National  Fibre 
&  Insulation  Co..  Yorklyn.  Del. 

PEERLESS.-  Trade  name  for  mica  and 
mica  products  manufactured  by  the  New 
England    Mica    Co.,    Waltham    54,    Mass. 

PEERLESS.— Trade  name  for  automo-' 
bile  jacks  manufactured  by  the  Oliver 
Mfg.    Co..    JZfl    S.    neaplaii.es    St..    Chicago. 

PEERLESS — Trade  name  for  blueprint- 
ing   washing  and  drying  machines,  carbons 
-lanufactured    by     the    C.     F. 


PEERLESS— Trade  name  for  incandes- 
cent lamps  manufactured  by  the  Peerless 
Brilliant  Lamp  Division.  National  Lamp 
wn.t-    of    General    Electric    Co .    Warren, 


Ohio. 

PEERLESS— Trade     name     fur     electric 

-«    „,„,.,,.„  ,._j        lerators  manufactured 

lectrlc    Co.,     Warren, 


by    the     Peerless  "Eli 
Ohio. 
PEERLESS.— Trade     name     for     r 

driven   nrmature   repairing   machines 
ufactured  by   the  Peerless   Equlpraen 

for     r 


Manufacturer  of  weatherproof  wire.  Presi- 
dent. W.  E.  Cook;  sales  manager,  B.  S. 
Stewart.     Factory,    Pennington,   N.   J. 

PEERLESS  LIGHT  CO.— Chicago  111 
Manufacturer  of  lighting  fixtures,  wiring 
devices,  portable  lamps,  etc.  Business  es- 
tablished 1893.  President.  Max  Herako- 
vitz:  vice-president,  William  Herskovits; 
secretary  and  treasurer,  Abraham  Herako- 
P.lz.;  BJS,es  manager.  Benjamin  Henshel. 
stain  office.  663  W.  Washington  Blvd.,  Chi- 
■*-~-    III.     Branoh  office,  637-539  Broadway, 


chine   Co..    603   S.   Jeffi 


for     electric 

g     machines 

e     Peerless     lee    Ma- 

" St..   Chicago. 


PEERLESS.— Trade  name  for  flash- 
lights and  flashlight  batteries  manufac- 
tured by  the  PeerleSH  Light  Co.,  663  W. 
Washington   Blvd.,  Chicago,    III. 

PEERLESS.— T  ride  name  for  soot 
cleaners  manufactured  by  the  William  B. 
Pierce  Co..  45  N.  Division  St.,.  Buffalo 
N.  T. 

PEERLESS.— Trade  name  for  electrical 
testing  and  other  sclent  lite  instruments 
manufactured  by  the  Thompson -Levering 
Co.,    32?    Arch    St.,    Philadelphia,    Pa. 

PEERLESS.— Trade  name  for  adjustabl. 
wrenches  manufactured  by  J.  H.  William; 
&   Co.,    187    Vulcan   St..    Buffalo.    N.    T. 

PEERLESS  BELTING  CO.— Garden  v  I  lie 
N.  Y.  Manufacturer  of  belting.  Presi- 
dent. E.  F.  Glngras;  secretary  and  treas 
urer.   E.   J.    Ballard.      Main   office  and   iac- 

r&,„°"n,"s°1,:"S;,ioTi.,B~oh  •""*  ■ 

GENERAL  ELECTRIC  CO.-Warren  Ohio 
Manufacturer  of  Incandescent  lamps  b' 
E.   Nash,   general   manager 

Oh1oERMnESSr  fLECTR'C  CO.-Warren. 
Ohio.  Manufacturer  of  ekctrlc  fans,  mo- 
tors and  generators.  President.  G.  H 
Jones;  vice-president  and  treasurer  W 
C.  Ward;  secretary.  C.  R.  Siegfried;  sales 
manager.  J.  E.  Coding.  Sales  representa: 
tives.  J,  E.  Hoffman,  280  Carolina  st 
Buffalo  N.  Y.;  Electrical  Machinery  Sales 
Co..  337  S.  LaSalle  St..  Chicago  111  "if 
B.  Gottschall.  2002*  Live  Oak  It ,  Dallas 
Tex;  C.  O.  Hall,  147  W.  35th  St.  New 
York.  N.  Y.:  F.  Blssel!  Co.,  Toledo.  Ohio; 
L.  M.  Sperry  910  Pine  St.,  St.  Louis.  Mo.; 
Garland    Affoltcr    Engineering    Co.,    Hialto 


-      Manul „,    ,,,,,„„ 

machinery.      Sales    representative 
Service  Supplies  Co.,   17th  &  Cam'bi 


l   Sts., 


GET— Trade 


Philadelphia.    Pa. 

wPEuRt3ESS.  FREEZER  CO.,  THE.- 
Wlnchendon,  Mass.  Manufacturer  of  mo- 
tor-driven Ice-cream  freezers.  Sales  rep- 
resentative. J.  C.  McCarty  &  Co.,  29  Mur- 
ray St..    New  York,   N.  Y. 

PEERLESS  ICE  MACHINE  CO  THE 
—603  S.  Jefferson  St.,  Chicago.  Ill  Manu- 
facturer of  electric  refrigerators  and  re- 
frigerating machines.  Business  estab- 
lished 1912.  President,  Charles  C.  Krlt- 
aer,  vice-president.  Henry  E.  Kritzer;  ibc- 
retary,    H.    W.    Krltier;    treasurer.    C.    C. 


..    362-3(4    5th    Ave. 

tchinerv  Co.,   Baltl 
"  "Jsltirci' 


New  York,  N.  Y. 

PEERLESS    M ..,....,    „a,,,«- 

clectric  cloth  cutting  machine  manufac- 
tured by  the  Wolf  Electrical  Promoting 
Co..  810  Main   St..  Cincinnati,  Ohio. 

PEERLITE.— Trade     name     for     lighting 
by     the     Peerlfess 


PEG  COUNT,  TELEPHONE— A  record 
of  the  number  of  calls  made  for  traffic 
study.  Formerly  It  was  done  by  moving 
a  peg  or  a  spare  plug  along  in  the  mul- 
llple  Jacks:  now  it  is  done  by  a  meter  or 
register.  See  Meters,  telephone,  call  count- 
ing. 

PEGS  OR  WEDGES,  ARMATURE 
SLOT. — These  pegs  are  inserted  in  the  ar- 
mature slots  after  the  armature  has  been 
completely  wound.  They  serve  to  hold 
the  conductors  firmly  in  place  within  the 
slot.  The  common  materials  used  foi 
these  pegs  or  wedges  are  treated  hard 
wood  and  fiber. 

Manufacturers; 

Estcs   &    Sons.    E.    R . 
New    York.   N.   Y. 

Standard   Electric   B 
more.    Md.      "Stan 

WHITE      ELECTRICAL      SUPPLY   CO. 
T.    C.   1122   Pine   St.,    St.    Louis,   Mo. 

Wilmington    Fibre    Specialty    Co.,    Wll 
mlngton,    Del. 

PEIRCE.— Trade  name  for  line  con- 
struction specialties  manufactured  by 
Hubbard    &.    Co.,    8301    Butler    St..    Pitts- 

PELCRANE— Trade  name  for  electric 
laboratory  furnaces,  dental  lamps,  pumps, 
sterilizers  and  other  electric  dental 
equipment  manufactured  by  the  Pelton  & 
Crane  Co.,  632  Harper  Ave.,  Detroit.  Mich. 

PELICAN.  — Trade  name  for  cutout 
boxes',  sheet  metal  cabinets  and  signs 
manufactured  by  the  Louisiana  V'  ' 
Cabinet  Works,  1019  Bienville  St., 
Orleans,   La. 

PELOUZE  MFO.  CO.— 232  E.  Oh'o  _... 
Chicago,  III.  Manufacturer  of  electric 
healing  appliances  and  electrically  oper- 
ated scales.  President  and  treasurer.  Wil- 
liam N.  Pelouzo:  vice-president.  H.  T. 
Pelouze:  secretary.  K.  M.  Healv;  general 
manager  and  sales  manager.  A.  A.  Guardia. 

PELTON — Trade  name  for  electric 
bakers  manufactured  by  the  Hospital  Sun- 
Ply  Co..   157  E.  23rd   St.,  New  York,   N.  Y. 

PELTON.— Trade  name  for  electric  lab- 
oratory furnaces,  dental  lamps,  pumps, 
sterilizers  and  other  electric  dental  equip- 
ment manufactured  by  the  Pelton  ft  Crane 
Co..   632  Harper  Ave..   Detroit.  Mich. 

PELTON  A  CRANE  CO.,  THE.— Detroit 
Mich.       Manufacturer     of     electric     dentj " 
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W.    Hough  ti 

612    Harper    Ave..    Detroit.    Mich.      

offices.    Candler    Blrig..    New    York.    N.    Y.; 
Masonic  Temple.    Chicago.    III. 

PELTON      WATER     WHEEL     CO— Ran 

cturer     of     hy- 
-■■■'   --■  Ifugal 


Francisco,      Cat. 


Edward     I..     Bray  ton; 


pumps.       Pn_ ..     ,,.., 

vice-president,  David  Ilnnzel.  Main  bffk„ 
"nd  factory.  19th  &  Harrison  Sts..  San 
Francisco,  Cal.  Branch  office.  BO  West 
St..  New  York.  N.  Y. 

PEMCO — Trade  name  for  street  lighting 
equipment,  transmission  line  mniprla)  and 
commercial  lighting  flxturea  manufactured 
hv  the  Philadelphia  Electrical  &  Mfg.  Co 
1228-36   N.   31st    St.,    Philadelphia.    Pa. 

PEMKO.— Trade  name  for  Ignition  spe- 
cialties made  by  the  Eastern  Parts  Mfg 
Co.,   Inc.,  136  Spring  St..  New  York,  N.  Y. 

PEN-DAR— Trade  name  for  steel  cabi- 
nets and  shelving-  manufactured  by  the 
Edward  Darby  Sons  Co.,  418  N.  18th  St 
Philadelphia,  Pa. 
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I'  ^?n,v*lKCa-  «»-««  'K53  Stl  Grand 
Rap  Ids,   Mich. 

PENBERTHY  INJECTOR  CO.— 1242  Hol- 

den  Ave..  Detroit,  Mich.  Manufacturer  of 
ejectors,  injectors,  valves  and  other  power 
plant  specialties.  Business  established 
18*6  President.  S.  Olln  Johnson;  vice- 
president  and  general  manager.  Homer  S. 
Johnson;  secretary.  Clarence  fj.  Lamson; 
treasurer.  Charles  B.  Johnson;  sales  man- 
tntt  MiT  S'  Hort°n'  Factor'es.  De- 
PENBERTHY  INJECTOR  CO..  LTD — 
Windsor.  Ont..  Can.  Manufacturer  of 
steam  specialties,  oilers  and  other  lubri- 
cating devices.  President  and  treasurer 
S.  Olln  Johnson;  vice-president,  Homer  S. 
Johnson;    secretary   and    manager.  -Setb   J. 

PENCILS   AND   PENS,    ILLUMINATED. 

—See  Flashlights,  hand  and  poeket  type. 
PENDANT.— Anything  that  hangs.  In 
electrical  work  a  pendant  Is  chiefly  a  type 
of  hanging  fixture  of  relatively  simple  de- 
sign and  using  only  one  lamp,  as  distin- 
guished from  a  chandelier  which  more 
often  has  a  number  of  arms  and  lampa 
The  word  "pendant"  Is  properly  a  noun, 
although  occasionally  and  less  correctly 
used  as  an  adjective.  The  form  "pendent" 
is  the  adjective  and  should  bo  used  In  re- 
ferring to  pendent  switches,   pendent  cord, 

PENDANTS,  STREET  LIGHTING  — 
This  Is  a  form  of  street  lamp  which  is 
freely  suspended,  at  a  fixed  or  variable 
distance  from,  the  support,  by  a  ring,  hook, 
chain  or  rope.  It  Is  commonly  provided 
with  an  enclosing  globe,  and  In  some  types 
a  refractor  or  merely  a  reflector.  Pend- 
ants usually  resemble  In  shape  the  famil- 
iar arc  lamp,  having  a  housing  in  the 
upper   part   for  the   socket   and   cutout   or 


hou; 


shallow  hood    the   fixture   Is  often  called  a 
streethood.  which  see. 
Manufacturers: 

BENJAMIN       ELECTRIC       MFG.       CO., 
«  806  W.  Washington   Blvd..   Chicago.  111. 

(See  display  adv.   pages   1231-1234.) 
Flour  City  Ornamental  Iron  Co..   27th  St. 

&  28th  Ave.,   S..  Minneapolis,  Minn. 
GKNEllAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.     '•Novalux-  Pendent  Units 
j  particularly    suited    for 

^B  economical     Illumination 

£Xm  of    large    Interiors    and 

^H|  exteriors.       The    dlffer- 

V^V  ent     light      directing 

^^B  equipments    produce 

^H  such    a    variety   of   lllu- 

,Ji^^__        mlnating   characteristic* 
^^^^•■■x*      that  a  selection  can  be 
V        ff  made  to  meet  any  Indt- 

VJ'  vldual      requirement. 

^*^  Made  for  use  with  Mas- 

da  series  lamps.  Since  these  lamps  of 
400,  600  and  1000  cp.  are  more  efficient 
when  operated  at  currents  higher  than 
that  of  most  constant- current  circuits. 
an  auto  transformer  Is  mounted  In 
each  unit  to  supply  the  higher  cur- 
rent. The  auto  transformer  ope  rales 
at  an  efficiency  of  94  to  95%,  with  a 
power  factor  of  99.5%,  and  Is  furnished 
In  sixes  so  as  to  provide,  for  more  light 
In  the  future.  For  special  frequencies 
special  auto  transformers  can  be  fur- 
nished. Both  Pendent  and  Bracket  . 
typo  "Novalux"  units  are  described 
fully  in  Booklet  Y-T8B-B.  For  general 
information  on  G-E  service  in  Illumi- 
nation see  page  .1309.— Adv. 
LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.  [See  display  adv.  page  1278.1 
Smyscr-Royer  Co.,  York.  Pa. 
WESTINOHOUfiE  ELECTRIC  ft  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
PENDENT  PUSH   BUTTONS.— See  Push 

PENDENT  SWITCH.— One  supported 
from  the  celling  or  a  high  fixture  on  a 
pendent   cord.      See   Switches,   pendent  and 

PEN  ETRATOR.— Trade  name  for  elec- 
tric vibrator  manufactured  by  the  Sanltax 
Electric  Co.,  143-147  E.  23rd  St.,  New  York, 
N.  Y. 

PENMAC.— Trade  name  for  farm  light- 
ing plants  and  oil  engines  manufactured 
"      the  Petroleum  Engine  ft  Mfg.  Co.,  It* 
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PENN.— T  ride  name  for  switches, 
switchboards,  pan  el  boards,  safely  panels 
end  cabinets  manufactured  by  the  Penn 
Electrical  &  Mfg.  Co..   Irwin,  Fa. 

PENN.— Trade  name  for  conduit  and 
benders  manufactured  by  the  Penn  Engi- 
neering Co.,  2nd  &  Chestnut  Sis..  Reading, 
Pa. 

PENN  ELECTRIC  MACHINE  CO.— 114 
Sth  St.,  Des  Moines,  Iowa.  Manufacturer 
of  pressure  switches.  President,  Albert 
Penn;     secretary     and     treasurer,     Ralph 

PENN  ELECTRICAL  &  MFG.  CO.— Ir- 
win, Pa.  Manufacturer  of  switches, 
switchboards,  pan  el  boards,  safety  panels 
and  cabinets.  Business  established  1830. 
President,  F.  C.  Hockensmith;  vice-presi- 
dent, W.  D.  Hockensmith:  treasurer  and 
general  manager,  W.  F.   O'Neill. 

PENN  ENGINEERING  CO.— End  & 
Chestnut  9ts.,  Reading  Pa.  Manufacturer 
of  conduit  and  pipe  benders  and  vises. 
President,   C.    E.   Long;  vlci  ' 

general  manager,  James 
tary  and  sales  manager, 
treasurer.  J.  E.  Tothero. 

PENNANT.— Trade  name  for  lubricating 
oils  manufactured  by  the  Pierce  Oil  Corp.. 
26  Broad  St..  New  York,  N.  T. 

PENNEFATHER,  JAMES  S. — 358  W. 
43rd  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  signs  and  theater  lighting 
equipment.  Business  established  1307. 
James  S.  Pennefather,  sole  owner. 

PENN  GOLD.— Trade'  name  for  lubricat- 
ing compounds,  oils  and  greases  manufac- 
tured by  the  Franklin  Oil  Works.  Frank- 
lin,   Pa. 

PENNSYLVANIA.— Trade  name  for  elec- 
tric peanut  and  grain  threshers  manufac- 
tured  by   Heebner   &   Sons,   Lanadale,   Pa. 

PENNSYLVANIA. — Trade  name  for  coal 
crushers  manufactured  by  the  Pennsyl- 
vania Crusher  Co.,  Stephen  Girard  Bldg., 
Philadelphia.   Pa. 

PENNSYLVANIA. —  Trade  name  for 
brass  castings,  compressors  and  pumps 
manufactured  by  the  Pennsylvania  Pump 
£  Compressor  Co.,  Easton,  Pa. 

PENNSYLVANIA  CRUSHER  CO. — Ste- 
phen Girard  Bldg.,  Philadelphia.  Pa. 
Manufacturer  of  coal  crushers.  Branch  of- 
fices, 60  Church  St.,  New  York,  N.  Y.; 
Peoples   Bank   Bldg..    Pittsburgh,    Pa. 

PENNSYLVANIA  ELECTRIC  ASSO- 
CIATION, STATE  SECTION  OF  N.  E.  L. 
A.-— President,  Henry  Harris,  Wllmerdlng, 
Pa.;  secretary,  H.  M.  Stine,  211  Locust  St., 
HarrlBburg.   Pa. 

PENNSYLVANIA  FLEXIBLE  METAL- 
LIC  TUBING  CO Philadelphia.  Pa.  Man- 
ufacturer of  armored  flexible  hose  and  au- 
tomobile condilt.  President.  S.  H.  Col- 
lom;  vice-president  and  treasurer.  H.  A. 
Ansell.  Main  Office,  Broad  &  Race  Sts., 
Philadelphia.  Pa.  Branch  offices.  447  Peo- 
ples Gas  Bldg.,  Chicago.  HI.;  New  York. 
N.  Y  ;   Boston,  Mass.;   Cleveland,   Ohio. 

PENNSYLVANIA  FORGE  CO.— Brldes- 
burg,  Philadelphia,  Pa.  Manufacturer  of 
steel  forglngs. 

PENNSYLVANIA  GLASS  A  MFG.  CO. 
—Pittsburgh.  Pa.  Manufacturer  of  Illumi- 
nating glassware. 

PENNSYLVANIA    OIL    PI 
FINING   CO.— Warren,   Pa.     Hani 
of  transformer  and   lubricating  oils.    Fac- 
tory,   Eldred,    Pa. 

PENNSYLVANIA  PARAFFINE  WORKS. 
— Tltusvltle,  Pa.  Manufacturers  of  paraf- 
fin. 

PENNSYLVANIA  PUMP  *  COMPRES- 
SOR CO.— Easton,  Pa.  Manufacturer  of 
pneumatic  and  hydraulic  pumping  ma- 
chinery. Business  established  1920.  Presi- 
dent and  general  manager.  N.  A.  Measln- 
ger;  vice-president,  W.  Raymond;  secre- 
tary, F.  M.  Godley;  treasurer.  E.  R.  Sho- 
vel; sales  manager.  W.  E.  Anderson.  Main 
office  and  factory.  Easton,  Pa.  Branch  of- 
fices. 60  Church  St..  New  York,  N.  Y-; 
«M  Chestnut  St.,  Philadelphia.  Pa.  Salet 
representatives,  C.  W.  Gellinger,  631  Ful- 
ton Bldg.,  Pittsburgh,  Pa.;  W.  F.  De- 
lansy,  103  Mutual  Bldg.,  Richmond,  Va.: 
Goates  ft  Zarllng,  604  1st  National  Bank 
Bldg..  Milwaukee,  Wis.;  L.  B.  Pollard  Co., 
423  5th  St..  S..  Minneapolis.  Minn.;  J.  B. 
Lafrd,  788  Potomac  Ave..  Buffalo.  N.  Y.; 
C.  H.  Jones  Co..  804  Newh«use  Bldg.,  Salt 
Lake  City,  Utah:  L.  J.  Wakefield,  232  St. 
Clair  Ave.,  N..  Cleveland,  Ohio;  H.  I. 
Kahn.  JOST  Jefferson  County  Bank  Bldg.. 
Birmingham,    Ala. 


IA  SALES  ±  EXPORT 
CO. — 1114  B.  Penn  Sq..  Philadelphia,  Pa. 
Manufacturer  of  lighting  fixtures. 

PENNSYLVANIA  STATE  ASSOCIA- 
TION OF  ELECTRICAL  CONTRACTORS 
AND  DEALERS.— Chairman,  Fred  Smith, 
507  Linden  St..  Scranton,  Pa.;  secretary- 
treasurer,  M.  G.  Sellers,  1518  Sansom  St.. 
Philadelphia,   Pa. 

PENNSYLVANIA  STATE  TELEPHONE 
AND  TRAFFIC  ASSOCIATION.— Presi- 
dent, H.  E.  Beadley,  Harrlsburg,  Pa.;  sec- 
retary,  E.   H.   Reeve,   Harrisburg,   Pa. 

PENNTROY  CORP..  THE.— Troy,  Pa, 
Manufacturer  of  rigid  shaft  couplings. 
General  sales  agents.  Smith  ft  Berretl. 
Central  Ave.  at  Halsey  St..  Newark,  N.  J. 

PENNY.— Trade  name  for  conduit  plugs 
manufactured  by  the  Thomas  ft  Betta  Co.. 
S3  Vesey  St.,   New  York.  N.  Y. 

PENSTOCKS.— A  penstock  Is  a  closed 
channel  or  pipe  supplying  water  to  a  water 
wheel  or  turbine;  It  runs  from  the  head- 
race to  the  gate  or  valve  at  the  rotating 
element.  Penstocks  are  usually  built  of 
riveted  steel  plates  but  are  sometime* 
made  of  reinforced  concrete  or  wooden 
staves.  Both  strength  and  carrying  ca- 
pacity are  considered  in  the  design  and 
they  must  be  able  to  withstand  the  pres- 
sure due  to  the  head  plus  the  effect  of 
water  hammer. 

Manufacturers: 

Biggs  Boiler  Works  Co..  Kent  St,  &  B. 
ft  O.  R.   R.,   Akron.   Ohio. 

Dillon  Steam  Boiler  Works,  D.  M.,  FUch- 
burg.   Ma??. 

Dow,  Inc.,  L.  B„  Keene,  N.  H. 

Fabricated    Steel    Products    Corp.,     Lee- 
tonla,    Ohio. 

Forest  City  Paint  &    Varnish    Co.,     The, 
Cleveland,  Ohio. 

Petroleum    Iron    Works   Co.,    Sharon,   Pa. 

Plttsburgh-Des     Moines     Steel     Co.,     404 
Ross    St..    Pittsburgh,    Pa. 

Reeves  Bros.  Co.,  338  Rush  St.,  Alliance. 
Ohio. 

Rltcr-Conley   Co.,   Pittsburgh.   Pa. 

Smith   Co.,    S.   Morgan,   Llr~~'-    °- 
ley  Sts..  York  Pa. 

Stevens  Tank  &  Tower  Co.,   9-23  Center 
St.,   Auburn.   Me.      "Dlrlgo." 

Struthers- Wells  Co.,  Warren.  Pa. 

Treadwell  Construction  Co.,  Midland.  Pa. 

Walsh    &   Weidner    Boiler    Co..    Chatta- 
nooga. Tenn. 

PENTZ  SYSTEM.— Trade  name  for  elec- 
tric sterilizers  for  hospitals,  laboratories, 
etc..  made  by  Santlseptlc  Mfg.  Co..  28  Bay 
St.,  New  Brighton.   Staten  Island,  N.  Y. 

PENUMBRA.— In  lighting,  the  partially 
shaded  portion  which  lies  between  the 
fully  lighted  area  and  the  dense  black 
shadow,  or  umbra,  that  receives  no  light 
at  all.  The  broader  the  source  of  light 
the  wider  is  the  penumbra  and  the  nar- 
rower the  umbra.  The  slie  and  density 
of  the  shadows  Is  a  matter  of  consider- 
able Importance.  In  direct  lighting  where 
a  relatively  small  number  of  light  sources 
Is    employed,    especlall/    In    street   lighting, 

PEP.— Trade  name  for  bell  ringing 
transformers  manufactured  by  the  Becker 
Electric  Works.  3066  Lincoln  Ave.,  Chi- 
cago.   III. 

PEPCO.— Trade  name  for  electric  toast- 
er and  disk  stove  manufactured  by  the 
Perfection  Electric  Products  Co.,  New 
Washington.    Ohio. 

PERCH  LO RATES.— The  sodium,  potas- 
sium, and  ammonium  perchlorato  salts  are 
made  by  electrolytic  oxidation  from  the 
chlorate,  which  has  In  turn  been  pro- 
duced  from   the  corresponding  chloride. 

PERCOLATORS,  COFFEE,  ELECTRIC. 
— With  an  electric  coffee  percolator  coffee 
can  be  made  quickly  and  cleanly  at  the 
table.  It  has-been  one  or  the  most  pop- 
ular of  all  household  electrical  appliances. 
The  percolators  are  usually  made  In  at- 
tractive designs  and  are  in  themselves  or- 
namental when  not  In  use.  As  they  are 
designed  for  heating  to  the  boiling  tem- 
they 
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To    protect 

iters  a  fusible  plug  is  placed  In  the 
i    of^  the    vessel    which    cuts   oft    the 


with  a  highly  polished  ni 
copper    or    nick  el -plated    or    s  liver- 1 
finish;     aluminum     Is    also    used    in     _.. 
models.      Two    main    types    of    percolators 
are    made,    the    coffee   pot   or   long   spout 


type  and  the  faucet  or  um  type.  The 
household  si  see  range  from  E  to  I  cups 
capacity,  as  a  rule.  For  restaurant  alien 
see  Urns,  coffee,  electric,  restaurant  and 
hotel. 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  -American  Beau- 
ty" electric  coffee  percolators,  made  In 
three  sizes,  six,  seven  and  nine  cups. 
of  heavy  copper,  finished  In  polished 
nickel  and  lined  with  pure  tin,  have 
aluminum  fittings  and  safety  fuse  plug 
which  prevents  burning  out  element. 
Furnished  complete  with  a  6-ft.  cord, 
detachable  plugs  and  attachment  plug. 
—Adv. 
Canadian  Edison  Appliance  Co..  Ltd., 
Downle  St..  Stratford,  Ont..  Can.  '•Hot- 
point,"  Edison." 
Canadian   General  Electric  Co.,   Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Sts..  Hamilton,  Ont..  Can. 
EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6600  W.  Taylor  St..  Chicago.  III. 
Manufacturer  of  Hotpolnt,  Edison  and 
Hughes  electric  appliances.  In  addi- 
tion to  the  percolator  Illustrated,  this 
company  manufactures  about  seven 
other  styles.  Including  complete  sets  of 
sugar,    creamer   and   tray.     These   per- 


ir>  "Hotpolnt"   Percolator 

colators  vary  In  capacity,  E,  8  and  9 
cup.  The  one  shown  holds  six  cups. 
They  are  made  of  copper,  and  finished 
In  polished  nickel.     Handle  '"   "'     '" 


bolls  dry.      See   also  Urns   and    Kettles 

and  display  adv.  pages  1292-3.— Adv. 

Elektro     Mfg.     Co..     The,     4842-4644     Ra- 

venswood   Ave..    Chicago,    111.      "Elek- 

LANDERS,  FRARY  ft  CLARK,  New 
Britain,  Conn.  Heavy  gage  copper 
bodies,  highly  polished,  nickel  or  silver- 
plated  finish,  with  ebonlsed  handles 
and  feet.  Heat-proof  glass  tops.  Inside 
coated    with    pure    tin,    silver    finished. 


.  "Universal"  Percolator 

Aluminum    Interior    fittings.     Complete 
with    8-ft.    cord    and    plug.      Equipped 
with  safety  fuse  plug  {in  circuit);  pre- 
vents   Injury    to  appliance   should   the 
liquid  boil  dry.— Adv. 
Manning.  Bowman  &  Co.,  Merlden.  Conn. 
Renfrew    Electric    Products.    Ltd..    Ren- 
frew,   Ont..   Can.      "Canadian    Beauty." 
Rochester    Stamping    Co..    Rochester,    N. 

Y.      "Royal-  Rochester." ' 
WESTING  HOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa.    <Sfte  display 
adv.  pages  139E-1402.) 
PERFECLITE— Trade     name     for    com- 
mercial and  Industrial  lighting  units  manu- 
factured   by    the    Ferfecllte    Co\,    119    Main 
St.,   Seattle.  Wash.,  and  the  First  National 
Lighting    Corp.,    2030    E.    22nd    St..    Cleve- 

PERFECLITE    MFG.  CO.— 119   Main    St.. 

Seattle,    Wash.      Manufacturer   of    portable 
lamps,   commercial   and   Industrial  lighting 
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fixtures.  Business  established  1B16.  Presi- 
dent, C.  C.  Dose;  secretary,  treasurer  and 
general  manager.  J.  L.  Jade.  For  terri- 
tory east  of  Mississippi  River,  see  First 
National    Lighting  Corp. 

PERFECT.— Trade  name  (or  motor- 
driven  Ice  cream  freezers  manufactured  by 
Henry  G.  Lange,  162  N.  May  St..    Chicago. 


8.  Tllley.  Pen  Yin.  N.  Y. 

PERFECT  REFILLABLE  FUSE  CO.— 
Brooklyn,  N.  Y.     Manufacturer  of  reflllable 

PERFECT  TOP.— Trade  name  for  one- 
piece  top  upright  lightning  rods  manufac- 
tured by  Moore  Bros.  Lightning  Rod  Co., 
Maryvllle.   Mo. 

PERFECTION.— Trade   name   for  belting 


PERFECTION.— Trade  name  for  motor- 
driven  Ice  cream  freezers  manufactured  bv 
the  J.  G.  Cherry  Co.,  Cedar  Rapids.   Iowa 

PERFECTION.— Trade  name  for  storage 
batteries  manufactured  bv  the  Dun  Its 
Electric  Lighting  Co..  600  E.  40th  St..  Chl- 

PERFECTI ON. —Trade  name  for  solder- 
ing Buz  produced  by  the  Grasselll  Chem- 
ical Co.,   Cleveland.   Ohio. 

PERFECTION.— Trade  name  Tor  line- 
men's rubber  glove*,   Flintier  main  anH  nul. 

tinr    '   -'■■ 

Co., 

PERFECTION Trade  lame  for  electrl 

milking  machines  manufactured  by  th 
Perfecllon  Mfg.  Co.,  2125  E.  Hennepin  Ave 
Minneapolis.  Minn. 

PERFECTION.— Trade  name  for  storag 
batteries  and  direct -connected  automat  I 
and  semiautomatic  farm  lighting  an 
power  plants  manufactured  by  the  Perfec 


PERFECTION.— Trade  name  for  . 
mutator  brushes  manufactured  bv  th- 
"     "   n  Supply  Co..  98  Park  PI.,  New  1 


and  condenser  tube  cleaner  manufactured 
by  Ruggles  A   Ruggles,   Batavla,  HI. 

PERFECTION.— Trade  name  for  radio 
and  telegraph  equipment  manufactured  by 
Tresco.   121)1   Kahl  Bldg..  Davenport,   town, 

PERFECTION  ELECTBIC  PRODUCTS 
CO.— New  Washington,  Ohio.  Manufac- 
turer of  electric  toasters  and  table  strives, 
Sales  representative.  George  Borgfeldt  & 
Co..  16th  St.  &  Irving  PI..  New  York,  N.  Y. 

PERFECTION  MFC.  CO 2125  E.  Hen- 
nepin  Ave..   Minneapolis.   Minn.      Manufac- 


Mohawk  &  Niagara  Sts..  Buffalo.  N.  Y. 

PERFECTION  STORAGE  BATTERY 
CO.— 600  B.  40th  St..  Chicago.  III.  Manu- 
facturer of  storage  batteries,  switchboards 
and  farm  lighting  and  power  plants.  Busi- 
ness established  1911.  President  and  gen- 
eral manager.  Howard  Glen:  vice-presi- 
dent. Edward  A.  Fergbson;  secretary, 
treasurer   and    sales    manager.  "F.    A.    Em- 


PL. 


ness  established  (about)  1838.  Robert 
Harding,  owner. 

PERFECTO-SOTE.  —  Trade  name  for 
wood  preservatives  produced  by  the  C-A 
Wood  Preserver  Co.,  Arcade  Bldg..  St. 
Louis,  Mo. 

PERFORATING  MACHINES,  MOTOR- 
DRIVEN.  —  Motion-picture  film  Is  per- 
forated along  the  edges  to  fit  Into  the 
sprocket  mechanism  used  for  guiding  the 
(11m  through  the  machine.  Either  stand- 
ard aire  or. the  special  sizes  used  for  slow- 
burning  films  may  be  perforated  In  these 
machines.  Special  perforating  machines 
are  used  for  making  the  music  rolls  for 
player  pianos.  Perforating  machines  are 
also  used  for  loose-leaf  catalogs,  ledgers, 
account  books,  etc. 


American    Perforator   Co..    S17    W,    Jack- 
son   Blvd..-  Chicago,    ill.   --American." 
Bell    &    Howell    Co..    1801-15    Larchmont 
Ave..    Chicago,    III.       "Standard    Cine- 
machlnery." 
Capital    Novelty    Co..     138    N.     12th    St.. 

Lincoln,   Neb.     "Succeas." 
Cummins    Co..    The    B,    F.,    4740    Ravens- 
wood    Ave..    Chicago.    111.      "CumminH." 
Powers    Accounting     Machine    Co.,     Inc.. 

137  S.  La  Salle  St..  Chicago,  HI. 
PERFORATOR,  TRANSMITTER  TAPE. 
*-A  machine  used  In  printing  telegraph 
systems  which  has  the  appearance  of  a 
typewriter,  having  a  standard  keyboard.lt 
is  used  to  perforate  a  paper  tape  which  Is 
fed  Into  the  transmitter  and  which  carries, 

perforator  Is  operated  by  a  typist  and  as 
each  key  la  depressed  It   perforates  one  or 

binatlons  of  the  holes  forming  the  basis  for 
the  code.  As  the  tape  comes  from  the  per- 
forator It  is  usually  sent  directly  Into  the 
transmitter  or  the  tape  may  be  kept  for 
some  time  until  there  is  an  opportunity  to 
send    the  message. 

PERIOD. — The  period  of  an  alternating 
current  la  the  duration  of  one  cycle.  It 
equals  one  second  divided  by  the  fre- 
quency. The  period  of  a  26-cycle  current 
s  0.04  second. 

PERIODICALS,  ELECTRICAL.  —  The 
tlectrlcal  industry  owes  to  Us  numerous 
periodicals  much  of  the  extent  and  rapidity 
of  Its  progress.  The  electrical  Journals 
have  recorded  weekly,  monthly  or  at  other 
regular  Intervals  all  the  Important  tech- 
nical and  business  developments  of  the 
numerous  branches  of  the  Industry  and 
promptly  placed  before  their  readers  engl- 
"   —   of   special 
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jrther 


of  the  prevailing 
high  degree  of  specialization  in  the  elec- 
trical industry,  practically  all  electrical 
periodicals  now  devote  themselves  to  one 
or  to  a  limited  number  of  branches  of  the 
industry.  The  following  Is  a  list  of  Amer- 
ican and  Canadian  electrical  periodicals  In 
general  circulation.    In  the  case  of  publlca- 

given  for  which  nonmembers  may  sub- 
scribe. The  subscription  price  given  Is  the 
rate  per  year  and  as  a  rule  does  not  Include 
postal  zone  additions;  the  latter  Can  be 
obtained  from  the  publishers. 

Aera.     Monthly.     American  Electric  Rail- 
way  Association.   Lyon   Black.   Market 
Sq.,  Albany.  N.  Y.     12  In  U.  S. 
Association   of    Iron    and    Steel   Electrical 
Engineers.       Monthly.       Association    of 


in   II.   _. 
Central    Station,    The.      Monthly.      H.    C. 
Gushing,  Ji      "■■     ■"■      ••         "     ■ 


,  40th  fit..   New 
N.    Y.      12   In    U.    S..    13   In   Canada. 

Electric  Journal.  Monthly  The  Elec- 
tric Journal.  1204  Keenan  Bldg.. 
Pittsburgh,  Pa.  12  in  U,  S„  12.60  in 
Canada. 

Electric  Railway  Journal.  Weekly.  Mc- 
Graw-Hill Co.,  Inc.,  10th  Ave,  &  26th 
St..    New   York.    N.   Y.      14   In  U.  S. 

Electric  Traction.  Monthly.  Kcnfleld- 
Davis  Publishing  Co..  431  S.  Dearborn 
St.,   Chicago,   III.      11.50  in   V.   S.,   12  In 

EleCtrlc&J  Contractor  and  Dealer.  Month- 
ly. National  Association  of  Electrical 
Contractors  and  Dealers,  110  W.  40th 
St..  New  York.  N.  Y.  12  in  U.  S..  12.50 
in  Canada. 

Electrical  Export.  Monthly.  Gage  Pub- 
lishing Co..   Inc.,  114  Liberty  St.,  New 

Ynrk.    X      Y.       13    In    IT.    S. 

Kli  ctricsl   Merchandising.     Monthly.  He- 

Crnw-IIlll    Co.,    Inc..    10th    Ave.    &  3tith 

St..  New  York.  N.  Y.     $2  in  U.  5.,  12.50 

Electrical  News.  Semimonthly.  Hush  C. 
Macl.ean.  Ltd.,  247  Adelaide  St..  West, 
Toronto.  Ont.,  Canada.  12  in  Canada. 
|2.60  in  IT.  S. 

Electrical  Record.  Monthly.  Gage  Pub- 
lishing Co..  Inc.,  114  Liberty  St..  Now 
York.   N.   Y.     13   In  TI.   S    and   Canada. 

ELECTRICAL  REVIEW,  Published 
weekly  by  the  International  Trade 
Press,  Inc.,  63  W.  Jackson  Blvd.,  Chi- 
cago, 111.  The  oldest  electrical  weekly 
In  America,  having  appeared  regularly 
since  March  22,  1883.  Covers  all  the 
important  development ■  of  the  elec- 
trical industry  and  especially  In  the 
fields  of  centra]  stations,  power  plants, 
electric  lighting,  con  tractor- dealers, 
new     appliances,      and      manufacturers. 
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n  other 

ElecVrTcal~*,outhV  Monthly.  The  Elec- 
trical South.  1020  Grant  Bldg.,  Atlanta, 
Ga.     tl    In  "U.    S. 

Electrical  World.  Weekly.  McGraw-Hill 
Co.,  Inc..  10th  Ave.  &  38th  St.,  New 
York,  N.  Y.  15  In  U.  S..  16.50  In  Can- 
ada. 

General  Electric  Review.  Monthly.  Pub- 
lication Dept.  of  General  Electric  Co.. 
Schnectady.    N.    Y.      13    In    U.    S. 

JOHUKR-S  SALESMAN.  THE.  Pub- 
lished monthly  by  the  Electrical  Trade 
Publishing  Co..  53  W.  Jackson  Blvd.. 
Chicago,  111.  A  human-interest  Journal 
for  wide-awake  electrical  salesmen. 
especially  those  engaged  in  the  elec- 
trical Jobbing  business.  Annual  sub- 
scription. 11  In  U.  S.:  12  In  Canada.  13 
in   other  countries.— Adv. 

Journal  of  Electricity  and  Western  In- 
dustry. Semimonthly.  McGraw-Hill 
Co..  Inc.,  Rialto  Bldg.,  San  Francisco. 
Cnl.     12.60  In  IT.  8.,  13.25  In  Canada. 

Journal  of  American  Institute  of  Elec- 
trical Engineers.  Monthly.  American 
Institute  of  Electrical  Engineers.  13  W. 
39th  St..  New  York.  N.  Y.  110  In  U. 
S..  Ill  in  Canada. 

National  Electric  Light  Association  Bul- 
letin. Monthly.  National  Electric 
Light  Association.  29  W.  3Bth  St.,  New 
York.    N.    Y.      13. 

Proceedings  of  the  Institute  of  Radio 
Engineers.  Bimonthly.  The  College  of 
the  City  of  New  York.  140th  St.  and 
Convent  Ave.,  New  York,  N.  Y.  19  in 
U.  S..  |9.60  In  Canada. 

Public  Service  Management  Monthly, 
rtllltles  Publishing  Co.,  431  S.  Dear- 
born St..  Chicago.  III.  13  In  IT.  S.  Also 
Public  Service  Magazine  to  subscribers 
of  above  at  10.10  per  copy. 

QST.  Monthly.  American  Radio  Relay 
League,    Hartford,    Conn.      12    In    U.    S. 

Hallway  Electrical  Engineer,  Monthly. 
Simmons- Board  man  Publishing  Co.. 
608  S.  Dearborn  St..  Chicago.  III.  13 
In    U.    S.    and    Canada. 

Railway  Signal  Engineer.  Monthly. 
Simmons- Board  man  Publishing  Co.. 
608  S.  Dearborn  St.,  Chicago.  111.  13 
In  1'.   S.  and  Canada. 

Telegraph  and  Telephone  Age.  Semi- 
monthly. John  B.  Taltavall.  253  Broad- 
way. New  York.  N.  Y.     12  In   U.   S. 

Telephone  Engineer.  Monthly.  Telephone 
Engineer  Co..  443  S.  Dearborn  St..  Chi- 
cago, 111.     'i  In  V.  S. 

Telephony.  Weekly.  Telephony  Pub- 
lishing Corp..  116  S.  Michigan  Ave., 
Chlcajto.  III.     13  In  II.  S..  14  in  Canada. 

Transactions  of  the  Illuminating  Engi- 
neering Society.  Published  every  40 
days.  Illuminating  Engineering  Soci- 
ety. 29  W.  39th  St.,  New  York,  N.  Y. 
15. 

Wireless  Age.  Monthly.  Wireless  Press, 
Inc.,  32*  Broadway.  New  York,  N.  Y, 
12   In   II,   8..   12.50   In   Canada. 

PERIODICITY. — Another  name  for  fre- 
quency of  an  alternating  current.  The 
word  "frequency"  Is  preferable,  as  period- 
icity  may    be   conTused    with   period. 

PERIODICITY  OF  CHEMICAL  ELE- 
MENTS.—A  term  applied  to  the  fact  that 
If  the  chemical  elements  are  arranged  In 
the  order  of  their  atomic  weights,  certain 
physical  and  chemical  properties  or  anal- 
ogies   recur   perludlcally,    so    that    the    ele- 

groups    having    similar    or    related    proper- 
tl-s.      This    is    the    basis    of    the    periodic 

PERIPHERAL   SPEED.— The  velocity  Of 

the  peripherv  of  any  revolving  body,  usual- 
ly given  In  feet  per  second  or  — ■-■    -     ™- 


nble  Importance  In  the  design  of  large  i 
high-speed  rotating  machinery  on  accour 
of  the  severe  strains  set  up  at  the  aurfae 
by  centrifugal  force. 

PERIPHERY.— The  circumference  or  Iln 
,'ed    or  polygonal   flguri 


Ehctrlc  Co.,  Bridgeport.   Conn. 

PERKINS  A  SON,  INC.,  B.  F.— 2  Cres- 
cent St..  Holyoke.  Maes.  Manufacturer  of 
exhaust  fans  and  shaft  hangers.  Busi- 
ness established  1873.  President.  J.  Lewis 
i'erklns;  vice-president.  William  H.  Bond: 
secretary.    J-    Lewis    Perkln"      "-        


:    general   manager.    P. 
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PERKINS  CORP.— Mlshawaka.  Ind 
Manufacturer  of  farm  lighting  ana  power 
p.ants.  Business  established  I860.  Presi- 
dent,    C.    A.    Carliale;    secretary -treasurer 

Wiiflama!""8'8'  *-i  """^  m"naBer-  E'  H 
PERKINS     MACHINE    CO.— Warren, 


Franche    &    Co..    4*0   Orleana   St.,    Chicago! 

PERMANENT    MAGNET A   magnet 

that  Is  permanently  magnetized  as  dis- 
tinguished from  an  electromagnet  or  other 
temporary  magnet.      See   Magnets,    perma- 

PERMANENT  WAVE  MACHINE  A 
SUPPLY  CO.— MS  Greenwich  St..  New 
York.  N.  Y.  Manufacturer  of  electric  hair 
wavers.      Prealdent,    Ernest  Unger, 

PERMANGANATES.-  -Can  be  made  by 
electrolysing  a  manga nate  solution  with 
Iron  or  nickel  electrodes. 
.  PERMEABILITY.— The  property  of  a 
medium  which  modifies  the  interaction  of 
magnets  Immersed  In  It  Is  called  its  per- 
meability. It  Is  the  entity  that  distin- 
guishes magnetic  quantities  from  the  me- 
chanical. It  may  also  be  defined  aa  the 
relative  magnet! lability  as  compared  with 
air,  that  of  air  being  unity.  Its  symbol 
is  «.  Also  see  Reluctivity,  On  the  basis 
of  their  permeability,  substances  are 
classed  as  diamagnetlc.  paramagnetic  and 
ferromagnetic.  The  first  have  a  permeabil- 
ity less  than  unity  (such  as  bismuth) 
The  second  have  a  permeability  «omewhat 
greater  than  unity,  but  below  that  of  iron 
<such  as  cobalt).  The  third  have  a  high 
permeability  of  the  order  of  that  of  Iron. 

PERMEABILITY  OF  DIAPHRAGMS.— 
The  relative  porosity  or  openness  of  a 
diaphragm.       The    diaphragm    consists     of 


i   path    fo: 


capillary   passagi 

other,    which    for 

electricity  to  pass,  but  prevent  free 
Ing  of  the  two  solutions  on  the  two  sides 
of  the  partition.  The  ratio  of  the  total 
cross- sect  I  on  of  these  passages  to  the 
cross- sectional  area  of  the  diaphragm, 
measures  the  porosity  or  permeability.  It 
ordinarily  varies  between  10%  (or  un- 
glaxed  porcelain  to  26%  for  paper,  duck 
or  asbestos  partitions. 

PERMEAMETER3.— These     are 
ments    for    measuring    permeability.       The 

the  Thompson,  DuBols,  Koepsel,  Ester 
and  Plcout.  In  the  Thompson  and  DuBoIa 
permeametera  the  force  exerted  between 
the  pole  of  a  magnetized  bar  and  a  piece 
of  steel  In  direct  contact  with  (he  pole  Is 
employed  as  a  test  for  the  magnetic  proi 
erty  of  the  bar.  In  the  Koepsel  Mrmei 
meter  a  magnetic  flux  Is  Inducer!  in  th 
test  piece  by  a  magnetizing  coll.  Hnd  thi 
flux,  ts  measured  by  Its  reaction  with  the 
magnetic  field  surrounding  a  small  pivoted 


coll  through  \ 

The  Estcrline  permeameter  is  a 
t'on  of  the  Koepsel  noparntus,  r 
pivoted    coll    being    replaced    by    i 


nodifloi 


i    of    ( 


flux 


the 


piece.      The 


lar  core  of  Iron  around  two  opposite  sides 
of  which  are  wound  two  identical  colls. 
The  test  piece  with  lis  magnetiiing  colt 
extends  between  the  two  other  sides  of  the 
rectangle.  The  magnetizing  force  of  the 
three  colls  Is  adjusted  so  that  the  flux 
through  the  .rectangular  core  Is  the  same 
when  the  test  piece  coil  Is  open  and  the 
e.  m.  f.  of  the  other  two  coils  Is  In  series. 
This  condftion  Is  determined  bv  a  ballistic 
galviinometcr.  Theoretically,  such  sn  ar- 
rangement compensates  for  the  reluctance 
of  the  Junctions  between  the  test  piece 
and  the  yoke.  In  practice  it  Is  extrem"ly 
difficult  to  adjust  the  magneto-motive 
force's  to  secure  the  supposed  equality  of 
conditions. 
Manufacturer: 
LEEDS   ft    NORTHRTJP   CO..    4901    Sten- 

ton       Ave..       Philadelphia,       Pa. 
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lended    by    the    American    Society 
'estlng    Materials,    for  accurate   de 


Manufaetur 
oft 


n  S.  Norton,  H.  Krlegshelm;  „, 
retary,  O.  K.  Fraenkel;  sales  manager,  A. 
T.  Smith.  Main  offlee,  440  4th  Ave.,  New 
York.  N.  Y.  Branch  offices.  310  Journal 
Co.,  Bldg..  Albany.  N.  Y  ;  jifi3  Old  South 
Blag..  Boston,  Mass.;  304  Brisbane  Bldg., 
Buffalo.  N.  Y.:  435  Volunteer  State  Life 
Bldg..  Chattanooga.  Tenn.;  208  S.  LaSalle 
St..  Chicago,  III.:  779  Oxford  Ave,.  Day- 
ton, Ohio:  307  Lathrop  Bldg.,  Kansas  City, 
Mo.:  404  Wright  Collender  Bldg,.  Los  An- 
geles. Cal.:  1046  McKnlght  Bldg.,  Minne- 
apolis. Minn.;  311  Wldener  Bldg..  Phila- 
delphia. Pa.;  921  Union  Arcade.  Pittsburgh. 
Pa.;   2211  Olive  St.,   St.   Louis,  Mo. 

PEROLIN  CO.  OF  AMERICA.,  THE. — 
Chicago,  III.  Manufacturer  of  water  treat- 
ing compounds.  Business  established  1906. 
President  and  treasurer,  J.  I.  Kopperl: 
vice-president  and  sales  manager,  B.  L. 
Gross;  secretary,  P.  B.  Gerdes.  Main  of- 
fice, 2010  Peoples  Gas  Bldg,.  Chicago.  111. 
Branch  offlces  and  warehouses,  Woolworth 
Bldg.,  New  York,  N.  Y..  B0  Park  PI.,  New 
York.  N.  Y.  Sales  representatives.  N.  B. 
Falls  Lubricating  Co..  Buffalo,  N.  Y. 
Eagle  Oil  &  Supply  Co..  Boston.  Mass.: 
Eastern  Coal  &  Export  Corp.,  Richmond. 
Va.;  Cotter  Supply  Co..  Houston.  Tax.;  A. 
M.   Conway   Co.,   Portland.    Ore. 

PERPETUO.— Trade    name   for   Insulated 
screw    drivers    manufactured    by    May  hi 
Steel    Products,    Inc.,    MI    Broadway.    N( 
York,  N.   Y. 

PERRY. — Trade  name  for  wire  skinners 
manufactured  by  Paul  W.  Herbst,  ISO  N. 
Dearborn   St.,    Chicago.    111. 

PERRY  HARTMAN— Trade  name  foi 
hall  bearings  manufactured  bv  Holden  & 
White.    Inc.,   343   S.   Dearborn   St.,   Chicago, 


T  H  E— 72  Commercial  St..  Worcester, 
Mass.  Manufacturer  of  magnetic  chucks 
Suslness  established  1914.  President,  Wil- 
liam Arter;  vice- president,  William  Ar- 
thur; secretary.  Harold  Tattersall:  treas- 
urer, Wllltam  Hague;  sales  manager,  Al- 
bert B.  O'Donnell. 

PERSONS  ELECTRIC  CO.— 50S  Jersey 
St.,  Quincy.  111.  Manufacturer  of  Snail 
motors.  Business  established  1920.  Presi- 
dent. William  J.  RutT;  vice-president  W 
E.  Persons;  secretary.  John  H.  Breltstadt; 
treasurer.  A.  R.  Dick;  general  mam 
L.  M.  Tcrsons. 


PETROBESTOS.— Trade  name  for  asbes- 
tos metahc  sheet  packing  manufactured  by 
the  General  Asbestos  &  Rubber  Co  'il 
Cumberland  8:  .  Charleston.  S.   C. 

PETROLEUM  ENGINE  &  MFG.  CO.— 
New  York.  N.  Y,  Manufacturer  of  farm 
lighting  plants  and  oil  engines.  Main  of- 
fice, 120  Broadway,  New  York  N  Y 
Branch  office,    1049   Drexel   Bldg.,   Phllodcl- 

PETROLEUM    IRON  WORKS  CO.,  THE. 
—Sharon,    Pa.    Manufacturer   of  steel  con- 
plants.     Busl- 


sta  bll  shed    1893.      Vlce-presider 


.   H.   ... 
,    H.    I 


icneral    i 


A.    Bishop. 


and 

,1k    oxkfntion'of'^    _ ..    ..,..„,.„„ 

of  the  sulphate  at  low   temperature. 

PETALUMA    ELECTRIC    MFG.    CO 2-4 

E.  Washington  St.,  Petaluma,  Cal.  Manu- 
facturer of  electric  Incubators  and  brood- 
ers.    Sale  owner.  Wilbur  E.  Byce. 

PETER  WITT.— Trade  name  for  elec- 
tric railway  cars  manufsctured  by  the  J. 
G.  Brill  Co.,  62nd  St.  &  Woodland  Ave., 
Philadelphia.  Pa. 

PETERS  CO.,  H,  J.— 227-229  W.  Huron 
St.,  Chicago,  III.  Manufacturer  of  lighting 
fixtures  and  portable  electric  lamps.  Presi- 
dent. H.  J.  Peters;  secretary  and  treas- 
urer.  Fred  D.   Fox. 

PETERSEN  MFG.  CO.,  A.  H.— 1614  Frat- 
ney  St..  Milwaukee.  Wis.  Manufacturer  of 
- '■-*    "■*"     electric    drills.       Bush 


I   1914. 


reslrter 


and  k 


A.  H.  Pcti 

PETERSON  CO.,  F.  W.— 18  Greene  St 
New  York.  N.  Y.  Manufacturer  of  wood 
turnings  and  specialties  for  elec'rical  pur- 
poses.     Business    established    1907. 

PETERSON  CO.,  INC.,  CHARLES  J,— 
723-729  Fulton  St..  Chicago,  111.  Manufac- 
turer of  lighting  reflectors,  panels,  panel- 
boards,  switches,  switchboards,  etc.  Busi- 
ng established  1917.  President,  treasurer 
and  general  manager,  Charles  J.  Peterson; 
secretary.  Charles  Bergh. 

PETITE.— Trade  name  for  changeable 
pulleys  manufactured  bv  the  Weatlnghouae 
Electric  &  Mfg.  Co.,  East  Pittsburgh.  Pa. 
"  PETR IT E.— Trade  name  for  mica  Insul- 
factured  by  the   Dielectric  Mfg. 


Co..   £ 


Louis.  Ho. 


L.    Considi 

A.    S.    Malt  land:  " 

Mlttlnger;    sales    , . 

Main  office  and  factory. 
Branch  offlces,  26  W.  45th  St..  New  York, 
N.  V.;  1110  Carter  Bldg,.  Houston.  Tex.; 
Third  National  Bank  Bldg.,  St.  Louis,  Mo.; 
303    Market    St..    San    Francisco,    Cal. 

PETTES  A  RANDALL  CO.— 152  Nassau 
St..  New  York,  N.  X.  Manufacturer  of 
telephones,  time  recorders,  etc. 

PETTINOS,  GEORGE  F.— Real  Estate 
Trust  Bldg..  Philadelphia,  Pa.  Manufac- 
turer of  graphite  and  graphite  products. 
Branch  office  and  warehouse,  Massachu- 
setts Trust  Bldg..  Boston,  Mass.  Dis- 
trict office.  B0  Church  St..  New  York,  N.  Y. 

PEXTO — Trade  name  for  tools  for  elec- 
tricians, mechanics,  etc.,  manufactured  by 
the  Peck,  Stow  &  Wilcox  Co.,  Southington. 

PHANTOM  BRACKETS.— Se.-  Brackets, 
phantom. 

PHANTOM   CIRCUIT.— In  telephony,  the 


■fating 


Jnal  c 

i  reality  but  obtained  b 

nents'of    real    circuits. 


Independent  two-wire  or  complete  metallic 
circuits  as  the  two  respective  sides  of  the 
phantom  circuits,  thus  securing  three  tele- 
phone circuits  from  four  line  wires  Instesd 
of  six,  a  saving  of  33W7,-.  Phantom  cir- 
cuits are  most  used  In  toll  and  long-dis- 
tance telephony.  Two  types  of  phantom 
circuits  are  In  use.  one  derived  from  the 
other  circuits  by  means  of  phantom  re- 
peating colls,  the  other  by  bridged  Im- 
pedance coils.  The  repeating  colls  are 
tapped  at  the  centers  of  the  line- side  wind- 
ings for  the  derived  or  phantom  circuit. 
The  Impedance  coils  are  also  tapped  at 
their  centers.  The  side  circuits  or  actual 
circuits  should  be  Identical  for  the  best  re- 
sults. This  is  necessary  for  the  proper 
electrical  balance  of  the  phantom.  Spe- 
cial   transpositions   are   also   required. 

PHANTOM  LOADS.— See  Loads,  artifi- 
cial or  phantom. 

PHANTOM  REPEATING  COILS.  TELE- 
PHONE.—Repeating  colls  for  use  on  phan- 
tom telephone  circuits  are  simply  unlty- 
atio    or    one-to-one    transformers    having 


made    frorr    the    middle    points    of    the 

windings.  It  Is  very  essential  for  suc- 
cessful operation  that  the  windings  should 
be  very  carefully  balanced  electrically  In 
order  to  prevent  cross- talk  between  the 
side  circuits  and  the  phantom.  The  tor- 
roldal  type  of  coll  having  two  Inner  and 
two  outer  windings  Is  extensively  used. 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,    III. 

Stromherg-Carlson  Telephone  Mfg.  Co., 
1050  University  Ave..   Rochester.   N.  Y. 


West, 


Rice 


;    Co.. 


way.  New  York,  N.  Y.  ' 
PHANTOM  ED  CABLE.— One  adapted  for 

the   use    of    phantomed   circuits.      See   Cir- 
cuits, telephone. 

PHASE.— The  fraction  of  a  period  which 
has  elapsed  since  an  alternating  e.  m.  f. 
or  current  passed  through  its  zero  value 
In  the  positive  direction  is  called  its 
phase.  It  Is  also  defined  as  the  distance, 
usually  in  angular  measure,  of  the  base  of 
any  ordinate  of  an  alternating  wave  from 
any  chosen  point  on  the  time  axis.  To  be 
"In  phase"  means  to  alternate  with  some 
other  quantity  having  zero  phase  differ- 
wlth  It:  for  Instance,  the  e.  m.  f.  and 
both    : 


VBlu* 


nlnim 


t  the  same  respective  and  identical 


Phase  shifters. 
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.......     -. -.8    BhftB„ 

of  phases  but  of  tin 
Converter. 

PHASE  DIFFER! 
time  between  the 
responding  vi 


s  frequency.    See 


_  ot  the  same  fremiepfl) 

phase     dlffere: 
quantities   are 


30ldal 


. ,.. .,    ._  called  the 

When    the     sinusoidal 
,_ -ed    as    being    pro- 

duced by  two  rotating  vectors,  the  angle 
between  these  vectors  la  also  called  the 
phase  difference.  Physically,  the  phase 
difference  la  a  time  Interval,  mathemati- 
cally It  Is  represented  by  an  angle.  The 
phase  difference  most  often  considered  Is 
between  [he  o.  m.  f.  and  current  In  an  a-c. 
circuit.     Also  see  Lead  and  lag. 

PHASE  FAILURE  OR  PHASE  RE- 
VERSAL PROTECTION.  — In  polyphase 
circuits  it  Is  ot  Importance  that  in  case  of 
the  failure  or  reversal  of  one  phase,  the 
remalntaig  phases  be  opened  and  held  open 
till  the  trouble  la  corrected.  While  a  poly- 
phase motor  will  not  start  satlsfaetorily_  it 
one  phase  is  dead, 


mlng  when   ] 


„.„ ...   r Un- 

„,,,    „   conditions,    reversal   of  a   phase 

would    cause   reversal  of   the   direction  of 
rotation   of  a  motor.      Elthi 
sulta   might   be   diaastroi  - 
ment  and  is  common!)'  ~ 
the  Installation  of  the 
central  station  or  on   mi  i"o; 
customer    If    the   equipment    1 
See  Relays,  A-C.  reverse  phas 

PHASE      INDICATOR.  —  A 
o  altematlng- 


r  of   the.    . 

to    the   equip- 

guarded  against  bi 


s  at  the 


chine 

"in    > 


:p,"    that    is.    nave    cneir    e. 
rising  and  falling  exactly  In 


WESTINGHOUSE  ELECTRIC  i 
CO..  East  Pittsburgh.  Pa.  (See 
adv.    pages    1395-1402.) 


__.     -inding  of 

single-phase   current.     If   delivered 
wo  windings  so  placed  that  •  ley  are 
arter  of  a  field-pole  span  apart,  the 
e    delivers     two -phase    or    quarter- 
current.       If    the    windings    are    so 
that   they  are  one-third  of  a  pole 
part  the  current  delivered  is  three- 
current.      All   systems    having   more 
ne  phase  are  classed  as  polyphase  or 
lase.       Two- phase    and    three-phase 
ire  used   because  polyphase  mo- 
■    better    characteristics    and    are 
naive    than    single-phase    motors. 
3 -phase   system    permits   a   more 


PS  OUARDANT  TIME   LOCK   CO. 

t  Liberty  St.,  New  York.  N.  Y. 
turer  Of  electric  time  recording 
Business  esta.blfii.ed  1884.  Presl- 
;dwin  S.  Phelps;  vice-president. 
Doscher;  secretary.  William  L. 
treasurer.  L.  R.  Phelps:  general 
',  E.  S.  Phelps;  sales  manager.  L, 


l-HELPS    LIGHT   A    POWER    CO Rock 

Island,  111.     Manufacturers  of  farm  lighting 

olants.      Business   established    1917.     P 

lent,    R.    W.    Phelps;    vice-president 
ireneral  manager.    H.  C.   Thompson;   s< 


PHASE  LAG.— See  Lead  and  lag. 
PHASE  LEAD.— See  Lead  and  lag. 
PHASE-ROTATION     INDICATORS.— See 

PHASE  SHIFTERS. — These  ore  devices 
by  means  of  which  the  power-factor  of  a 
testing  circuit  may  be  changed.  One  form 
of  phase  shifter  is  a  transformer  with  a 
movable  secondary.  The  Instrument  Is  con- 
structed on  somewhat  the  same  0-sign  as 
an  Induction  motor,-  except  the  rotor, 
which  in  the  secondary,  Is  stationary  but 
may  be  turned  on  Its  axis  by  a  handwheel. 
When  the  supply  is  single-phase  or  two- 
phase  the  stator  Is  wound  with  two  sets 
of  colls  at  right  angles  to  each  other.  For 
three-phase  circuits  there  are  three  coils 
ISO  space  degrees  apart.  The  phase  of  the 
secondary  voltage  with  reference  to  any 
phase  voltage  of  the  primary  a  changed 
by  changing  the  angular  position  of  the 
secondary. 

The  principle  of  the  other  form  la  essen- 
tially the  same,  but  «"  — '"-  "■'  "h- 
tained  in  a  different  n 

j   phase   of   t 


—Trade 


■irgh.  Pa. 
name    for    wood 
by  the  Dlelt 


lsforn 


iiTtisii  ui.i-  v^^i-r.  •'•  -  polyphase  clr 
The  phase  relation  of  the  voltage  bet- 
one  of  these  taps  and  one  of  the  term 
of  the  other  phase  transformer  is  vi 
by  changing  the  position  of  the  tap 
nectlon.  The  principle  ■-«■""■""  •  >"■  t-" 
addition    of    electromotl- 


The  c 


r-f actors    I 


.witch.      Phi 


very     useful     In     testing 


forces  that   ar- 

ctions  for  differ 

ade   by   either   i 

shifters   ar 


■   Co., 


,„„,.,      mu  standard  -Baltimt. . 

STATES    CO.,     THE.     71     Fra"f<?    * 
Hartford.    Conn.      The    potential    ph 
shifter  Is  used  in  ti 

It    Is    independent    Of 
factor     condi- 


0 

Potential    Ptiasa    pllclty   ( 
Shifter  mont.    I 

quired  In  its  operation.  A 
of  phase  shifter  is  also 
this  company  for  testir 
fractional    power    factors. 


obtained 
setting  a 
dial.        T 


trie  Mfg.   Co..   St.  Louis.  Mo. 

PHILADELPHIA.— Trade   ni 

for-drlven    sealing   machines   r. . 

by  the  American   Machinery   Co..  Inc.,   330 
N.   12th   St.,    Philadelphia,   Pa. 

PHILADELPHIA. — Trade  name  for  polf 
brackets  manufactured  by  the  St.  Louli 
Malleable  Casting  Co.,  7701  N.  Conduit 
Ave.,  St.  Louis.  Mo. 

PHILADELPHIA  BELTING  CO.  -Phils 
delphla.  Pa.  Manufacturer  of  leather  belt 
ing.  Business  established  1908.  Partner 
ship,  H.  Perpall  and  R.  W.  MoKee.  Mali 
office.  601-03  Spring  Garden  St..  Phlladel 
phla.  Pa.  Branch  offices.  540  W.  Lake  St.. 
Chicago.  Til.;  17  Battery  Place,  New  York. 
N.  Y.|  128  HlRh  St..  Boston,  Mass.;  317 
Oliver  Bldg..  Pittsburgh.  Pa. 

PHILADELPHIA  ELECTRICAL  A  MFG. 
'•0.-1828-36  N.  31st  St..  Philadelphia.  Pa. 
Manufacturer  of  etreet-llghtli 


<;    Columbus, 
...     Pittsburgh, 

.    Louis.   Mo.     Sales  representatives, 
mpson,     1789    Broadway.     New 


York,     N.    Y.;     Ster 


.    &    Fleming,     Inc.. 


IILADELPHIA  THERMOMETER   CO., 
;._54    n.    9  th    St..    Philadelphia,    Pa. 

jfacturer  of  hydrometers,   hygrorr— — 

and    thermometers.      T 

"906.       Partnership.     P 


isineas    established 


ess  established  1918.  President 
treasurer  and  general  manager,  Edwin  8- 
Phlllps;    vice-president. 


H. 


e  D.  Philips;  sales  manager, 

.-,  .,,.«»..— Trade  name  for  storage  bat- 
teries manufactured  by  the  Philadelphia 
Storage  Battery  Co.,  Ontario  &  C  SW., 
Philadelphia,   Pa. 

PHILCO  RETAINER.— Trade  name  for 
storage  batteries  manufactured  by  the 
Philadelphia  Storage  Battery  Co.,  Ontario 
&  C  Sts.,  Philadelphia,  Pa. 

PHILLIPS.— Trade  name  for  spring  ham- 
mer and  drill  manufactured  by  the  Daugh- 
erty-Smlfh-PhUIlpa  Co..  163T  Cortland  St.. 
Chicago.   III. 

PHILLIPS.— Trade  name  for  bare  cop- 
per wire  aod  cable  manufactured  by  the 
Phillips  Wire   Co.,   Pawtuckct,  R.  I. 

PHILLIPS  ELECTRICAL  CO.,  INC.— 75 
South  Ave..  Rochester,  N-  T.  ^Manufac- 
of   heating    elei 


sb  II  shed    1 


president,  William  F.  Philips;  secretary, 
Mrs    Li.  E.  Weyrauch. 

PHILLIPS  ELECTRICAL  WORKS. 
LTD..  EUGENE  F.— Montreal.  Que.,  Can. 
Manufacturer  of  cables  and  wires. 

PHILLIPS-LAFFITTE  CO.,  THE.— 
Philadelphia.  Pa.  Manufacturer  of  welding 
flux  bracing  compounds,  etc.  President  W. 
Vernon  Phillips;  vice-president,  P.  Rees 
Phillips;  secretary  and  treasurer.  John  J. 
H,  Phnltpsl  general  manager  R.  H.  Nich- 
ols Main  office,  Pennsylvania  Bldg.. 
Philadephta.  Pa.  Factory.  Paris.  France- 
Branch    office.    170    P — ■*"" »     w"    Yorh- 


New    York. 
,  R.   I. 


M..  til. 


,    H.  F.   Bass 


l   line 


Bundy,    secretary 


lighting   flit 
and  treasurer. 

PHILADELPHIA      GEAR      WORKS.— E. 

Vina  .St..  Philadelphia,  Pa.  Manufacturer 
of  power  transmission  chains  and  rawhide 

PHILADELPHIA      INSULATED      WIRE 

CO.— 200  N.  3rd  St..  Philadelphia.  Pa. 
Manufacturer  of  insulated  wire.  Business 
established  1820.  President.  John  W. 
Pearce;  vice-president.  Edwin  P..  Bart- 
ram;  secretary,  William  W.  Pawling: 
treasurer.  A.  A.  Wlrcback.  Sales  repre- 
sentatives. E.  P.  Bartlett  *  Co..  IS  N. 
Jefferson  St..  Chicago-.  III.:  Mueller  Elec- 
tric Co.,  3135  Falrmount  Rd..  Cleveland. 
Ohio;  James  Goldmark  Co.,  83  Warren  St.. 
New  York,  N.  Y. 

PHILADELPHIA  MFG.  CO — Howard  St 
&  Montgomery  Ave.,  Philadelphia.  Pa 
Manufacturer  of  lighting  fixtures.  Part- 
nership,   George    Fox    and    Paul   J.    Starti- 


PHILADELPHI 

CO.— Philadelphia 
storage    batteries 


STORAGE     BATTERY 

Pa.       Manufacturer     or 
Business     established 
Edward     Davis:     vice- 
nil  general  manager,  James  M 
Edward    S.     Peyton 


Jo  skill  is  re- 
portable type  | 
furnished    by 


,    Johr 


sale. 


_ __.     Main  office  and 

Ontario  &  C  Sts..  Philadelphia, 
ich  offices.  Atlanta.  Gal:  Boston, 
121  S.  Michigan  Ave..  Chicago. 
Vngelea,  Cal.;  Minneapolis.  Minn.: 
,  N.  Y.;  San  Francisco,  Cal.   Dis- 

Kl 


1891. 


established 
„.,_;  secretary,  B.  S. 
Hawkins;  treasurer  and  general  manager. 
H.  O.  Phillips;  sales  manager,  W.  *. 
Field. 

PHLEXARM.— Trade  name  for  flexible 
arm  for  portable  lamps  manufactured  by 
S  Robert  Schwaitx  &  Bro.,  729-31  Broad- 
way, New  York.  N.  Y._ 

PHOENIX.— Trade  name  for  a-c  motors 
manufactured  i  f  the  Phoenix  Electric  Co.. 
Mansfield.    Ohio. 

PHOENIX  ELECTRIC  CO. — Mansfield, 
Ohio.  Manufacturer  of  a-e.  motors.  Busl- 
nesa  eatabUshed  1889.  President,  A.  C. 
Llnzee:  sales  manager.  C.  J.  Blair. 

PHOENIX  GLASS  CO — Pittsburgh.  Pa. 
Manufacturer  of  portable  electric  lamps 
and  illuminating  glassware.  President  T. 
H.    Howard;   vice-president.   A.   H.   Patter- 


cretary   and   I 


.   P.   Eb- 


..,!.,.  „..  -.j,   Federal  Reserve  1 

■Ittsburgh.  Pa.  Factory.  Monaca. 
men.  offices.  181  Summer  St..  Bos- 
ss.;    1521    Garland    bldg..    Chicago, 


,,,    „,,„„,..,_ ..inding.    testing 

And  taping  machines,  chains,  clamps,  vises 
and  other  hardware  specialties.  Business 
established  11.85.  President.  A.  Z.  Oer- 
llt»:    v  Ice  -president,    B.    W.    GerllM. 

PHOENIX    LIGHT  CO. — 52B   Market    St., 
Milwaukee.  Wis.     Manufacturer  of  portable 
plectrlc     lamps,     lighting 
fittings    and    parts.       *■—' 


,    ,,_ established 

..i».  President.  Joseph  Sable:  vice-presi- 
dent D  Sable:  secretary.  H.  R.  King; 
treasurer,  A.  M.  Rodems;  sales  manager, 
A.    G.    Nygren. 

PHOENIX    SPECIALTY    MFC.    CO.— 48- 

50  Duane  St..  New  York,  "    *■'     " '■■"-- 

turer  of  gaskets,   washer 
sth-i' laities.       President    I. 
W    Wajrenaellar;  vice-president  and  treas- 
urer   \i.   R.  L.  Wagenaeller. 

PHON-ARM— Trade  name  for   telephone 
bracket  and  telegraph  sounder  box  bracket 
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PHOTOMETERS 


made  by  the  Cleveland  Phone -Arm  Co.. 
1265   W.  2nd  P_,   Cleveland.   Ohio. 

PHONO- ELECTRIC— Trade  name  for 
wire  manufactured  by  the  Bridgeport 
Brass   Co..    Bridgeport    Conn. 

PHONOGRAPH  APPLIANCE  CO.,  THE. 
—174  Wooster  St..  New  York.  N.  Y.  Manu- 
facturer of  mica  products.  Business  estab- 
lished 1913.     J.   L.   Fraxee,  owner. 

PHONOGRAPH  LIGHTS.— See  Lights, 
phonograph. 

PHONOGRAPH  MOTORS.— See  Motors, 
phonograph. 

PHONOGRAPH  MOTORS  CORP.— 341  N. 
Crawford  Ave..  Chicago.  111.  Manufacturer 
of  motors.  Business  established  1916.  Pres- 
ident and  general  manager.  J.  M.  Johnson; 
vice- president,  H.  A.  Sanderson:  secretary. 
H.   G.    Saal;   sales  manager,   H.   T.    Skillln. 

PHONOGRAPHS.  MOTOR  -  DRIVEN.— 
In  these  phonographs  the  rotating  disk  or 
table  Is  directly  connected  to  the  shaft  of 

wound   motor,   which   Is  auto 
wound   by  a  small  electric  n 
ployed.      The   electric    motor 
ically  started  and  stopped  by  . 
device   controlled    by    the   arm    which    sup- 
ports the  diaphragm,  -  The  motors  used   In 
these   phonographs  are   especially  designed 
for   quiet   running  and   uniform   speed. 
Manufacturers: 
Aeolian    Co..    The.    29    W.    42nd    St.,    New 

York.  «.  T. 
Arlon  Mfg.  Co.,   250  Devonshire  St..  Bos- 
ton. Mass.      "Arlonola." 
Columbia    Graphaphone    Co.,    Woolworth 
Bldg.,    New    York,    N.    Y.      "Columbia 
Grafonola." 
Edison,    Inc..    Thomas  A..    Belmont   Ave.. 

Orange.  N.  J. 
Electric      Fh"nograph      Co..      Kalamazoo. 
Mich.      (Coin   operated.)      "Automatic." 
Endless    Graph    Mfg.    Co.,    The.    42O0    W. 
Adams      St..     Chicago.      111.        "Fairy." 
(Combined  with  lamp.) 
Kurtzmann     Phonograph    Co..     Inc..     TOO 
Main   at.,   Buffalo,    N.   Y.      "Kurtsman- 
ola," 
Lakeside    Supply    Co.,     418    S.    Dearborn 

St.,    Chicago,    111.      "Electrophone." 
Lampagraph     Co.,     320     Republic     Bldg.. 
Chicago,      1H.        ("Lampagraph"      com- 
bination lamp  and  phonograph.) 
Ohio    Electric    Works.    6804    Ellen    Ave. 

Cleveland.    Ohio. 
Pathe  Freres  Phonograph  Co..   20  Grand 

Ave.,    Brooklyn,    N.    Y.      "Pathe." 
Racine    Phonograph    Co..    inc..    Racine. 

Wis. 
Victor  Talking  Machine  Co..  Camden.  N. 
J.        "Victor      Autoxophone,"       "Victor 
Electrola." 
PHONOLA MP. —Trade  name  for  electric 
phonograph     lamp     manufactured     by     the 
Electric  Phonograph  Corp.,  4132  Park  Ave.. 
New  York,   N.  Y. 

PHOSPHOR  BRONZE  INGOTS,  RODS, 
SHEETS  WIRE,  ETC.— This  alloy  Is 
made  of  copper,  tin  and  phosphorus.  The 
tin  content  is  about  8  to  12%.  the  phos- 
phorus seldom  more  than  2%.  the  exact 
proportions  depending  upon  the  quality  of 
alloy  desired.  Its  general  properties  are 
high  resistance  to  corrosion,  high  tensile 
strength  and  hardness.  It  Is  largely  used 
in  rod,  sheet  or  wire  in  machinery,  ap- 
paratus, and  In  locations  -whej  c  it  Is  ex- 
posed to  corrosive  liquids  or  gases,  as  in 
mines  or  near  aalt  water,  etc. 
Manufacturers: 

Bridgeport    B'asK  Co.,   Bridgeport,    Conn. 
Electrical    Alloy    Co.,    The,    Morristown, 

N.    J. 
Hungerford  BrasB  A  Copper  Co.,  U.  T., 
80     Lafayette    St.,    New    York.    N.    Y. 
"Star  Brand  " 
Mlrete    Metal    Co.     of    Mass.,     Inc.,     Z25 

Main  St..    Springfield.  Mass. 
Seymour  Mfg,   Co.,    The.   Seymour.   Conn. 
Tallman    BrasB    &    Metal,    Ltd..    Wilson 

St.,    Hamilton.    Out..    Can. 
United    American    Metals    Corp..    Brook- 
lyn,   N.    Y. 
PHOSPORESCENCE— The    condition    or 

evlng  light  without  appreciable  heat,  as 
r  means  of  phosphorus.  This  occurs  in 
the  animal  and  vegetable  kingdom,  but 
man  so  far  has  not  been  able  to  produce 
the  so-called  "cold  light,"  that  is  light 
without  at  the  same  time  producing  con- 
siderable heat,  whicb  in  most  cases  Is  an 
unavoidable  accompaniment  but  neverthe- 
less a  waste  of  energy. 

PHOSPHORUS.— An  element  occurring 
in  several  allotroplc  forms.  Symbol  P:  at. 
wt.    11;    m.   p.   30s  C;    b.   p.   287°  C.     Ordi- 


nary phosphorus  Is  a  pale  yellow  trans- 
lucent, waxy  solid  at  ordinary  tempera- 
tures, but  brittle  when  cold.  Its  vapor  Is 
extremely  poisonous.  Its  principal  uses 
are  in  making  poisons  and  matches,  par- 
ticularly safety  matches.  The  chief  method 
of  production  Is  an  electric  furnace 
method,  and  Is  carried -on  at  Niagara  Falls. 
Boneash  and  calcined  calcium  phosphate 
or  calcined  wavelllte  are  mixed  with  car- 
bon and  sand  and  heated  to  a  high  tem- 
perature in  a  gas-tight  arc  furnace.  The 
charge  is  heated  by  radiation  from  an  arc 
between  two  electrodes.  The  phosphorus 
Is  reduced  from  the  charge,  distills  oft  and 
Is   coUected. 

PHOT.— The  C.  G.  8.  unit  of  illumina- 
tion Is  one  lumen  Incident  per  square 
centimeter.  The  name  "phot"  has  been 
proposed  for  this  unit,  which  Is  equivalent 
to  10,000  lux.  One  millilumen  per  square 
centimeter,  called  a  mllliphot.  Is  a  de- 
rivative of  this   unit,    since  it  equals  0.001 

PHOTOENGRAVING  AND  PHOTO- 
GRAPHIC  LAMPS.— flee  Lamps,  blue- 
printing, photoengraving  and  plib  to  graphic. 

PHOTOGRAPHIC  PRINTING  MA- 
CHINES, ELECTRIC— There  are  several 
lachfues   suitable   to   the 
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or  mercury  arc  lamps  mounted.  In  a  frame, 
together   with  various  holders,    control  de- 

ing  In  the  rotogravure  process,  motion- 
piclure  film  and  ordinary  commercial 
work   is   done   by   various   types   of   these 

Manufacturers: 

Bell  &  Howell  Co.,  lBOl-lfi  Larchmont 
Ave.,  Chicago,  111.  '"Standard  Cine- 
machinery." 

Burke  &  James,  240  E.  Ontario  St.,  Chi- 
cago, 111.      "Rexo." 

Cameragraph     Co.,     Kansas     City,     Mo. 

Gelb  Co.,  Joseph,  612  W.  36th  St.,  New 
York,  N.   Y.     "Spectro." 

Prisma,  Inc.,  71  W.  23rd  St.,  New  York, 
N.  Y. 

Williams.  Brown  A  Earle,  Inc.,  918 
Chestnut  St.,   Philadelphia,   Pa. 

PHOTOGRAPHING  MACHINES,  ELEC- 
TRIC, AUTOMATIC— Certain  laboratory 
Instruments  Instead  of  reading  on  a  scale 
to  indicate  the  measurement,  photograph 
the  movement  of  the  needle  or  indicator. 
These  photographic  devices  are  particu- 
larly used  In  such  instruments  as  the 
oscillograph  and  electrocardiograph  where 
an  exact  record  of  thfl  Instantaneous 
variations  of  the  Indicator  is  desired  or 
where  the  movement  of  the  Indicator  is  too 
small  or  too  rapid  for  sight  reading.  The 
photographing  machine  ususlly  includes  a 
device  for  continually  exposing  a  photo- 
graphic film  to  light  thrown  as  an  Image 
from  the  indicating  device.  The  film  is 
usually  reeled  from  spool  to  spool  by 
driving  one  of  the  spools  with  a  small 
synchronous  motor  which,  because  of  its 
known  definite  speed,  is  suitable  for  such 
work.  Mirrors,  magnifying  lenses,  etc., 
may.  be  included  in  the  photographic  out- 
fit. Machines  for  taking  motion  or  prog- 
ress pictures  of  physical  or  other  Inter- 
esting scientific  phenomena  have  been 
built  but  are  as  a  rule  special  and  ap- 
plicable to  one  purpose  only. 

Manufacturers: 

Gelb  Co..  Joseph,  612  W.  38th  St.,  New 
York,   N.   Y.     "Spectro." 

Hlndle,  Charles  F.,  45  Spring  St..  Oa- 
sinlng,    N.    Y.      "American." 

Frtzma.  Inc.,  71  W.  23rd  St.,  New  York, 
N.  Y. 

PHOTOLITE.— Trade  name  for  adjust- 
able lamp  stand  for  photographic  studio 
lighting  manufactured  by  the  Nela  Spe- 
cialties Division.  National  Lamp  Works  of 
G.   E.   Co.,   Nela  Park,   Cleveland,   Ohio. 

PHOTOME7  ERS,        LABORATORY In- 

the  candlepower  or  Intensity  of  any  source 
of  light.  This  is  done  by  comparison  with 
a  light  source  of  known  candlepower.  A 
device  called  a  photometer  screen  Is  placed 
between  the  known  and  unknown  light  and 
the  point  where  there  Is  an  equal  amount 
of  light  from  both  of  the  light  sources  Is 
carefully  determined  by  observation  of  the 
screen,  as  the  sources  are  moved  relatively 
to  the  screen.  The  relative  candlepowers 
of  the  two  sources  are  then  Inversely  as 
the  square  of  the  distance  of  each  source 
from  the  screen.  A  number  of 
of    screen    are    used    and    the    arrange) 


of  the  apparatus  and  the  details  of  the 
methods  followed  In  the  various  photo- 
meters are  quite  different. 

The  simple  bar  photometer  is  often  used 
to  measure  candlepower  In  one  direction 
only.  This  has  the  standard  lamp  at  one 
end  of  the  bar  and  the  lamp  being  com- 
pared at  the  other.  The  screen  la  moved 
along  the  graduated  bar  until  the  Illumina- 
tion Is  balanced.  Sphere  photometers  are 
also  used  for  candlepower  measurement. 
The  lamp  to  be  measured  Is  placed  at  the 
center  of  a  large  sphere,  the  inside  of 
which  Is  painted  flat  white.  The  values 
obtained  In  this  method  are  proportional 
to  the  mean  spherical  candlepower  or  to 
the  total  lumen  output  of  the  lamp.  Other 
photometers,  such  as  the  flicker  photome- 
ter, are  used  for  the  comparison  of  differ- 
ently colored  lights.  In  the  flicker  pho- 
tometer the  basis  for  comparison  Is  that 
each  light,  though  of  different  color,  will 
produce  light  sensations  equally  Intense 
for  the  purpose  Of  distinguishing  outlines. 
Some  of  the  photometer  types  used  are 
the  Lummer-Brodhun,  Webet ,  Bunsen, 
Matthews  Integrating  photometer,  etc. 
Manufacturers: 
Foote,      Pierson      &      Co.,      Inc..      ISO -IBS 

Duane  St.,  New  York.  N.  Y. 
LEEDS  4  NORTHRUP  CO.,  4901  Sten- 
ton  Ave.,  Philadelphia,  Pa.,  1304  Monad- 
nock  Block,  Chicago.  111.  Precision 
photometers  of  the  llelchsanstatt  type, 
with  all  accessories  for  candle-power 
measurements  by  means  of  the  Lu tu- 
rner Brodhun  sight  box.  The  latter 
can  be  provided  with  the  Kingsbury 
Dicker  attachment  for  matching  lamps 
of  different  colors.  In  combination 
with  the  precision  photometer.  Inte- 
grating   spheres    can    be    furnished    for 

power  of  Incandescent  lamps. — Adv. 
Rieker     Instrument     Co.,     1919-21     Fair- 
mount  Ave.,  Philadelphia,  Pa. 
Standard    Scientific    Co.,    9    Barrofr    St.. 

New  York.  N.  Y.  "Stanslco." 
THOMPSON -LEVERING  CO..  32T  Arch 
St.,  Philadelphia,  Pa.  "Peerless."  (See 
display  adv.  page  1286.) 
PHOTOMETERS,  PORTABLE.— An  in- 
strument for  measuring  the  intensity  of 
light  at  a  given  point,  so  equipped  as  to 
be  portable  to  the  degree  desired.  The 
principle  employed  la  the  same  as  that  em- 
ployed In  laboratory  photometers,  (see 
Photometers,  laboratory)  but  accuracy  Is 
sacrificed  for  convenience  and  portability. 
The  standard  lamp  and  means  or  moving 
It  along  Its  scale  are  usually  provided 
with  a  cover  In  the  shape  of  a  tube  or 
box.  The  portable  photometer  Is  gener- 
ally used  In  measuring  the  foot-candle  il- 
lumination falling  on  a  certain  plane,  al- 
though these  results  can  be  calculated  in 
candlepower  by  multiplying  by  the  square 
of  the  distance  from  the  test  surface-  to 
the  source  of  light.  The  usual  arrange- 
ment Is  to  have  the  light  to  be  measured 
fall  On  a  test  plate  of  glass,  and  the 
brightness  of  this  test  plate  is  balanced 
against  the  brightness  or  the  plate  Id  the 
photometer,  which  is  illuminated  by  a 
known  source  of  light  in  the  photometer. 
Current  Is  usually  supplied  to  the  pho- 
tometer lamp  by  dry  batteries.  It  Is  nec- 
sssary  to  have  an  accurate  instrument  to 
measure  the  amount  of  current  flowing 
through  the  test  lamp,  or  the  voltage 
supplied  to  the  test  lamp.  In  order  that  the 
photometer  lamp  give  the  proper  prede- 
termined amount  of  light,  otherwise  the 
Indications  of  the  photometer  are  worth- 
less. Several  types  of  portable  photometer, 
being  designed  to  measure  Illumination, 
are  called  til umjnome lets.  The  foot-Candle 
meter  is  a  special  type  of  portable  pho- 
tometer made  so  as  to  be  used  and  read 
with  special  ease.  For  this  type  see  Foot- 
candle  meters. 
Manufacturers: 

Foote.  Pierson  &  Co..  Inc.,  160-162 
Duane  St.,  New  York,  N.  Y.  "Sharp- 
Millar." 
LEEDS  &  NORTHRITP  CO..  4901  Sten- 
ton  Ave..  Philadelphia,  Pa.,  1304 
Monadnock  Block.  Chicago.  III.  The 
Macbeth  Illumlnometer  la  a  complete 
portable  photometer  employing  a  Lum- 
mer  Brodhun  cube  for  the  Intensity 
match.  With  it,  Illumination  and  can- 
dlepower measurements  can  be  readily 
made,  as  well  as  measurements  of 
relative  surface  brightnesses.  Illumi- 
nation Intensities  from  a  small  frac- 
tion of  a  foot -candle  to  several 
thousand  foot-candles  can  be  readily 
neaaured.      Color   filters   can    be   pro- 
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from  different  sources  i 
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Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown.  Philadelphia,   Pa. 

Rieker  Instrument  Co.,  1919-21  Fair- 
mount  Ave..   Philadelphia,   Pa. 

PHYSICAL      VITALiZER.— Trade      name 

lured  by  Adon  Products.  Inc.,  510  6th  Ave., 
New  York.   N.   Y. 

PHYSICS.— The   science   of  dealing   with 


nomena  without  affecting  the  composit 
of  the  forms  of  matter  involved.  II  i 
formerly  called  natural  philosophy; 
science  developed,  however,  the  Held  i 
found  to  be  too  broad  lo  be  Included  un 
one  title  and  various  branches,  as  aatr 
omy.      biology,      chemistry,      geology,      e 


ph. 


■urn!. 


..  -_i  called 
the  science  of  matter  and   motion. 

PIANO    LAMPS.— See    Lamps,    piano. 

PIANO  MOTORS  CORP.— 5  S.  3rd  St.. 
Camden.  N.  J.  Manufacturer  of  motor 
drive  equipment  for  pianos.  Business  es- 
tablished 1919.  President.  Stanley  H.  Cra- 
mer i  vice-president.  Prank  S.  liodan;  sec- 
retary    and     treasurer,     J.     J.     Leinmlller; 

PIANOLITE.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Franks 
Mfg.    Co..    Rock    Island,    111. 

PIANOS,  ELECTRICALLY  OPERATED. 
— Player  pianos  are  now  frequently  being 
operated  by  a  small  universal  motor, 
usually  of  1/6  or  1/4  h]i..  instead  of  the 
ratlgulng  foot -pedal  method.  They  are 
largely  used  In  the  finest  player  pianos 
where  their  smooth  uniform*  running  Is 
especially  desirable  as  it  does  not  detract 
from  the  music  by  noisy  operating  mech 
anism  nor  from  the  appearance  of  the   in- 


wlthin  the  body.      The  I 

pneumatic  action   so   that   the 

Manufacturers: 

Aeolian   Co.,   The,    29   W.    42) 
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Cable    Co.,    The.     301    S.    Wabash    Ave., 

Chicago,    ill.      "Euphona." 
French    &    Sons    Piano    Co.,    Jesse,    New 

Castle,    Ind. 
Kimball  Co..  W.  W.,  30s  S.  Wabash  Ave., 

Chicago.    Ill       -Kimball." 
Lagonda   Piano  Co..   New  Castle,   Ind. 
Link    Piano    Co.,     Inc.,     IBS     Water    St., 

Blnghamton.    N.    Y.      "Link."' 
Lyon  &  Healy,  245  S.  Wabash  Ave.,  Chi- 
cago, HI.     "Lyon  &  Healy.'" 
National  Piano  Mfg.   Co.,   Grand  Rapids. 

Mich.     "National." 
North     Tonawanda    Musical    Instrument 

Works.   North  Tonawanda,   N.  Y. 
Operators    Piano    Co..    IS    S.    Peoria    St.. 

Chicago,    III.      "Coinola." 
Poole  Piano  Co..  Cambridge,   Mass. 
Seeburg    Piano   Co.,    J.    P.,    419    W,    Erie 

St.,    Chicago,    111. 
Waltham    Piano   Co..    Becker   Ave.   &    1st 
St.,    Milwaukee.    Wis. 

Watson   Music   Co.,   SI.   Joseph.   

Wurlltier  Mfg.  Co..   The  Rudolph.   North 

Tonawanda.  N.  Y.  "Wurlltier." 
PIANOS,  MOTOR  DRIVE  EQUIPMENT 
FOR.— Motor  drive  "has  recently  been  ap- 
plied to  player  pianos  to  replace  pedal 
bellows  operation.  The  equipment,  which 
can  be  readily  attached  directly  lo  the 
pneumatic  system  of  the  piano,  consists  ot 
a  small  motor,  usually  of  the  universal 
type  with  a  suction  fan  directly  connected 
to  it.  The  whole  unit  is  completely 
closed  in  an  aluminum  or  similar  ca 
and    Is   generally   suspended 


vibration  t 
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rither  manually  or  by  means  of  the  pedal*. 

It  includes  a  control  switch  and  autor     *  " 

rewind  arrangement. 

Manufacturers: 

MOTOR  PLAYER  CORP..  536  Lake  Shore 

Drive,    Chicago.    111.      The    "Etectora" 

motor  player  Is  designed  to  operate  all 

makes  of  player  pianos.     It  Is  easily  in- 

Hulltd    and    v.ry    dependable    In    ever; 
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hlch  operates  equally 


Motor  Player 


efficiently  on  either  direct  or  alternating 
current.     It    runs    smoothly    and    with- 

durability.  The  equipment  Inclu  Jcs  u 
sensitive  expression  lever,  which  per- 
mits the  most  delicate  shadings  of  totie 
as  required,  an  automatic  re  roll  de- 
vice and  automatic  stop,  also  all  acces- 
sories necessary  for  making  any  In- 
stallation   complete.— Adv. 

Piano   Motors  Corp..   S   S.    3rd    St..    Cam- 
den, N.  J;     "Motora." 

Yeager  &   Co..    Inc.,   H.   W.,    154   N.    11th 
St.,    Philadelphia.    Pa.      "Aerex." 

MFO.      CO.,      RICHARD.— 224     N. 
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PICKERS,  ELECTRIC,  PEANUT  AND 
OTHER  NUT.— The  function  of  the  peanut 
picker  Is  to  facilitate  the  picking  of  for- 
eign substances,  such  as  dried  peanut 
vines  and  sticks,  from  the  peanuts.  The 
actual  picking  Is  done  by  hand,  the  ma- 
chine   serving   only   to    spread    the   peanuts 

them  continuously  in  front  of  the  oper- 
ator. The  same  or  similar  machine  can 
be    used    for    picking    and    assorting    other 

Manufacturer: 

Lambert    Machine    Co.,    311    S.    Jefferson 

St.,    Marshall.    Mich. 
PICKS,    POLE    AND   TRACK    DIGGING. 
— A  tool  used  for  breaking  ground  in  con- 
ot  power  lln' 
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&  CO..  *301  Butler  St..  PI 

burgh.   Pa.      "Hubbard." 

PICKS.     TAMPING,— A     pick     used 

forcing  the  ballast  material  under  the 

•aek.    Such  picks  have  a  blunted 


urged  end 
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PICKUPS,  TROLLEY  WIRE.— A  devic 
used  to  pick  up  the  broken  end  of  a  liv 
trolley  wire  without  danger  to  the  oper 
ator.  The  usual  form  consists  of  an  in 
sulated  handle  with  a  hook  or  grip,   which 


hr-r 

properties   each    car    Is   equipped 

BUSH      ELECTRIC      CO..      THE.       6664 

Broadway.    Cleveland.    Ohio, 
ELKCTHTC     SEftVICK    SUPPLIES    CO.. 

17th  &  Cambria  Sts..  Philadelphia.   Pa, 

"St.    Louis." 
OHIO  BRASS  CO..  THE.  Mansfield.  Ohio, 

A  live,   broken    trolley   wire    la  handled 

safely  with  an  O-B  trolley  wire  pickup. 

—Adv. 
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manufactured    by    the    Pittsburgh 


PICTURE  MACHINES,  MOTION.— See 
Motion-picture  machines,  motor-driven, 
miniature:  Motion-picture  machines,  mo- 
tor-driven,  standard. 

PICTURE  PROJECTING  LAMP8.— S  e  e 
Lamps,    projecting  and   stereopticon. 

PIEDMONT  ELECTRIC  CO.— Electrical 
Bldg..  Ashcvllle.  N.- C.  Manufacturer  ot 
mo  tor- driven  churns,  lee  cream  freezers, 
etc.  Business  established  1902.  President 
and  general  manager.  William  Fair:  secre- 
tary. F.  O'C.  Fletcher;  treasurer.  Harmon 
Miller. 

PIERCE,  BUTLER  £  PIERCE  MPG. 
CORP.— 282  James  St.,  Syracuse.  N.  Y. 
Manufacturer  of  gages  and  valves._  Presi- 
dent,   J.   T.    Dwyer;      -  — 

PIERCE  CO.,  THE  WILLIAM  B.— Buf- 
falo. N.  Y.  Manufacturer  of  boiler-lube 
cleaners  and  flue  gas  analysis  instruments. 
President,  C.  S.  Davis:  vice-president.  M. 
C,  Davis:  secretary  and  treasurer,  Leo 
Shire.  Main  office  and  factory.  46  N.  Di- 
vision St..  Buffalo,  N.  Y.  Branch  office. 
Grand  Central  Palace.  New  York,  N.  Y. 

PIERCE  FUSE  CORP.— Buffalo,  N.  Y. 
Manufacturer  of  renewable  cartridge  and 
plug     fuses.        Business     established      1917. 


ieroe:    vlce-presidi 


sales  manager.  E,  M.  Coffin. 
Main  office  and  factory.  752  Main  St..  Buf- 
falo. N.  Y.  Branch  offices.  39  Cortlandt 
St.,  New  York,  N.  Y.;  1011  Race  St..  Phila- 
delphia. Pa.:  P.  O.  Box  H01,  Pittsburgh, 
Pa.  Sales  representatives.  Doherty  Hef- 
ner Co.,  618  W.  Jackson  Blvd..  Chicago. 
111.:  Raker- Joslyn  Co.,  San  Francisco.  Cal.: 
Los  Angeles,    Cal.:    Seattle,   Wash. 

PIERCE  FUSE  CORP.  OF  CANADA, 
LTD.— S  Lewis  St.,  Brldgehurg,  Ont..  Can. 
Manufacturer  of  renewable  fuses.  Busi- 
ness established  1919.  President.  William 
N  Pierce;  vice-president.  F.  A.  Meyer; 
secretary  and  general  manager.  B.  C. 
Candee;    treasurer,    F.    A.    Meyer.. 

PIERCE  OIL  CORP,— New  York,  N.  Y. 
Manufacturer  of  lubricating  oils.  Presi- 
dent. H.  Clay  Pierce;  vice-presidents.  C. 
A    Pierce,    Eben  Richards,    W.    I.   Wagner, 

B.  L.  Wlnehell:  secretary.  J.  L.  Spear; 
general  manager.  G.  A.  Steele.  Main  office, 
25  Broad  St.,  New  York,  N.  Y.  Branch 
offices.  420  Olive  St.,  St.  Louis,  Mo.;  Boyle 
Bldg.,  Little  Rock.  Ark.;  Pierce  Bldg, 
Oklahoma  City.  Okla.:  Waggoner  Bldg., 
Fort  Worth.  Tex.:  Pierce  Bldg..  Dallas. 
Tex.;  Alamo  Bank  Bldg..  San  Antonio. 
Tex.:  Pierce  Bldg,.  Houston.  TeJt.:  Simon 
Bldg..    Shreveport,    La. 

PIERSEN  MFG.  CO.,  THE.— TOO  E.  8th 
St.  Topeka,  Kans.  Manufacturer  of  tele- 
graph transmitters,  farm  lighting  and 
power  plants  and  gasoline  engines.  Busi- 
ness established  1912.  President.  Edwin 
H  Pier  sen:  vice-presidents.  Lauren  E. 
Conger  and  Paul  B.  Sweet:  secretary  and 
treasurer  William  H.  Metidorf;  sales 
manager  (motor  department*.  H.  L.  Taite. 

PIGNOLET,  LOUIS  M.— T8-80  Cortlandt 
Si..  New  York.  N.  Y.  Manufacturer  of 
ammeters,  voltmeters  and  voltammelers. 
Business  established  1900.  General  man- 
ager, William  Mlkulas. 

PIGOT,  SAYRE  CO.,  THE.— 17  Battery 
PL,  New  York,  N.  Y.  Manufacturer  of 
lubricating  oils  and  greases,  president  and 
treasurer,   Joseph   N.  Pigot:   vice-president, 

C.  N.  Pigot;  secretary,  M.  Stout. 
PIGTAILS    AND    FLEXIBLE    LEADS- 

A  pigtail  Is  a  flexible  connection  of  braid- 
ed copper  wire  used  to  connect  electrically 
a  carbon  brush  to  the  brush  holder  of  a 
leads    then 


the   c 


t  from 


are  not  covered  with    

flexible   leads  are.     Cable  of 
iblllty  li 


The    pigtails 


shifted. 


:   has 


the  brushes  ar 


In 


!  used  a 


canes  of   exceptionally  large  currents,   tw< 
or  more  cables  In  parallel  may 

the    leads.       Flexible    leads    are 
to  carry  the  current  to  tilting  ty 
trie    furnaces   or   other   apparatus 
-ating    for    which    flexible 


s  are  required 

Dig  t  znd  by 


Google 
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Manufacturers; 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,   Chicago.   HI. 

Marine  Electric  Co.,  195  Fremont  St., 
San   Francisco,   Cal.      "Meco." 

MORGANITE  BRUSH  CO.,  INC.,  519  W. 
18th  St..  New  York.  N.  Y.  "Batter- 
Pass  £  Seymour.  Inc..  Solvay  Station. 
Syracuse.   N.   Y.     "P.   &   S." 

New  England  Electrical  Works,  Lisbon, 
N.    H. 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.     "Standard  -Baltimore. " 

PIKE   POLES.— See   Poles,   pike. 

PILASBRASGO.— Trade  name  for  Illumi- 
nating glassware  manufactured  by  the 
Pittsburgh  Lamp  Brass  &  Glass  Co..  607 
Chamber   of    Commerce    Bldg.,    Pittsburgh, 

PILERS,     LUMBER,     MOTOR-DRIVEN. 

— An  .effect  I  ve  means  of  saving  labor  In 
lumber  yards  is  by  means  of  motor-driven 
lumber  pliers  that  pile  up  or  stack  the 
lumber  with  a  minimum  of  handling.  In 
the  weatern  lumber  yards  they  are  known 
as  "pliers,"  while  In  the  central  and  east- 
ern yards  of  the  United  States  they  are 
more  commonly  called  "stackers."  (For 
further  details  and  manufacturers,  see 
Stuckers,    lumber,    motor- driven.) 

PILLARS,  STREET,  FOR  UNDER- 
GROUND CABLE,  POLICE  AND  FIRE. 
ALARM  BOXES,  ETC.— These  pillars  are 
hollow  metal  columns  for  supporting  fire 
Dr  police-alarm  boxes,  underground  cable- 
testing  stations,  etc.  The  columns,  usual- 
ly placed  In  residential  districts,  are  gen- 
erally more  or  less  ornamental.  Alarm 
boxes  are  sometimes  mounted  on  street - 
lighting  or  power  poles,  but  this  is  not 
considered  good  practice  by  some  munici- 
pal authorities,  as  the  proximity  of  the 
high-voltage  lighting  or  power  circuits  on 
the  poles  may  be  the  cause  of  trouble  In 
the  low-voltage  circuits. 

PILLEY  PACKING  4  FLUE  BRUSH 
MFG.  CO.— flOS-IO  S.  3rd  St.,  St.  Louis, 
Mo.  Manufacturer  of  steam  packings  and 
boiler  tube  cleaners.  President.  L.  B. 
Shultz;  secretary,  M.  P.   Shultz. 

PILLING  &  SON  CO.,  G.  P.— 23rd  & 
Arch  Bts.,  Philadelphia.  1'a.  Manufacturer 
of  medical  batteries. 

PILLIOD  LUMBER  CO.,  THE.— Swan- 
ton,  Ohio.  Manufacturer  of  electricians1 
tool  chests.  President,  L.  N.  Pilllod;  vice- 
president.    F.    E.    Pllliod;    secretary,    L.    L. 

J.    Pllliod. 

PILLOWBLOCK.— The      metal      box      or 

housing  which  supports  the  bearing  for  a 
Journal.  It  Is  commonly  separable,  being 
held  together  by  bolts,  so  that  the  bearing 
may  be  adjusted  as  to  tightness,  renewed 
or   otherwise    treated    as   desired. 

PILOT.— Trade  name  for  leather  belting 
manufactured  by  the  Webb  Bros.  Belting 
Co.,    Kansas   City.   Mo. 

PILOT  LAMP.— A  small  lamp  often 
mounted  on  a  remote  or  distant  control 
switchboard  and  other  similar  locations, 
to  indicate  whether  circuits  are  alive  or 
dead.  Lamps  behind  red  lenses  or  bull's 
eyes  are  generally  used  to  indicate  live 
circuits  and  green  for  dead  circuits.  Small 
pilot  lamps  are  being  used  to  an  increas- 
ing extent  In  connection  with  heater  cir- 
cuits, for  ranges,  flatlrons.  etc.,  to  Indicate 
when    the   current    Is   on. 


PIN,  POLE.— A  name  given  to  the  pin 
which  is  next  to  the  pole  on  the  cross- 
arm.  Each  crossarm  has  two  pole  pint 
In    a    telephone    or    telegraph    line    (unless 


Ignat 


the   p 


PINCH      EFFECT.— The 

which  occurs  when  a  heavy  current  Is 
sent  through  a  liquid  conductor.  It  tends 
to  narrow  down  the  cross-section  of  the 
conductor,  and  finally  to  squeeze  or  pinch 
It  down  until  ft  breaks  the  circuit.  When 
this  happens,  the  liquid  rushes  together 
again,  and  the  phenomenon  Is  repeated. 
It  occurs  particularly  In  Induction  fur- 
or gutter,  and  very  heavy  currents  are 
Bent  through.  It  Is  an  electromagnet  ef- 
fect, the  parallel  elements  of  current  at- 
tracting each  other  and  thus  squeezing 
the  conductor  towards  its  center.  The 
this  centripetal   or  squeezing 


PINCO.— Trade    i 


for   porcelain   in- 


isulator  Corp.,    Lima,    N.    Y. 

PINES  MFQ.  CO.— 208  N.  Wabaflh  Ave.. 
Chicago.  III.  Manufacturers  of  wire  ter- 
minals and  other  hardware  and  automobile 
specialties.      President.    Charles    A.    Plpen- 

PINIONS.— A  small  gear  wheel,  usually 
operated  with  a  larger  gear  for  speed  re- 
duction. See  Gears  and  pinions  (eight 
types). 


itreet    railways    for    connecting 

the  -bonding  wire  or  cable  to  the  rail. 
Where  the  current  carried  is  very  large, 
however,  it  is  necessary  to  have  a  welded 
Joint.  These  pins  are  therefore  most 
widely  used  for  signal  systems  on  steam 
railways.  The  pin  is  tapered  throughout 
Its  length  with  an  extra  taper  on  the 
point.  It  has  a  deep  circular  groove  or 
longitudinal  channel  just  the  size  of  the 
bond  "ire  to  be  used  extending  the  entire 
length.  The  wire  or  cable  Is  Inserted  In 
the  groove  and  the  pin  is  then  driven  Into 
the  hole  in  the  rail  which  is  slightly 
smaller  than  the  pin.  The  pressure  and 
the  wedKe  action  cause  the  wire  to  be 
tightly  gripped  In  the  proove  ami  the  out- 
side of  the  pin  makes  a  good  contact  with 
the  rail. 

irari: 
Mine    Door   Co*    The,    Canton. 
Ohio.     "'Economy." 
Canadian   General    Electric  Co..   Ltd.,   212 

King  St.,  W..  Toronto,  Ont..  Can. 
Harvard  Electric  Co..  526  W.   Van   Buren 

St..   Chicago,   111. 
GENERAL      ELECTRIC     CO.,      Schenec- 
tady. N.  Y.   (See  adv.  panes  1203-1222.) 
OHIO      BRASS     CO.,      THE.      Mansfield. 

Ohio.      "O-B." 
Railroad    Supply    Co..    The.    £03    S.    Dear- 
born  St..   Chicago,    III. 
WESTLNGIIOl'SE     ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1402.) 
PINS,  INSULATOR,  CLAMP.— This  form 
of  pin  Is  used  In  connection  with  a  cross- 
arm    strap   or   clamp   by   which    the   pin    Is 
'•   "   in  place  on   the  side   -'  " 


the    standard    type 

of   wood    and 

mall 

standard    pipe    and    are    made    for    either 
high  or  low-voltage  service. 
Manufacturers: 
DELTA-STAR    ELECTRIC    CO.,    2413-53 

Fulton   St..   Chicago.    III. 
El   RI'TRK!      POWER     EQUIPMENT 

CORP..  13th  &  Wood  Sts.,  Philadelphia, 
Pa.  Insulator  pins,  cement  head  ani 
stud  types,  for  upright.  Inverted  and 
15°  mounting  either  on  pipe  or  flat 
surface.  See  display  advertisement  on 
page   1261.— Adv. 

Electrical  Engineers  Equipment  Co..  35 
S.  Doaululncs  St.,  Chicago,  III.  "Three 
B." 

Erie  Electrical  Equipment  Co.,  Johns- 
town. Pa.     "Brie." 

Fletcher  Mfg.  Co.,  302  E.  Second  St., 
Dayton.  Ohio. 

General  Devices  &  Fittings  Co..  441-443 
S.  Desplalnes  St..  Chicago.  111. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St.,   Chicago.  111. 

Hopewell    Insulation    &    Mfg.    Co.,    Inc., 


r  St.,  Pitts- 


Locke  Insulator  Corp..  Maryland  Trust 
Bldg.,   Baltimore,   Md. 

St.  Louis  Malleable  Casting  Co.,  7T01  N. 
Conduit    Ave..    St.    Louis.    Mo.     "Wav." 

Sinter  Co.,  I, ni..  N.,  34  Svdncy  St.,  Ham- 
ilton.  Ont..   Can.     "Pelrce." 

Thomas  &  Sons  Co.,  The  R,,  East  Liver- 
pool,  Ohio.      •■Thomas." 

WEHT1NGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play  adv.    pages    1395-1402.) 


through    the    crossarm    and 

It.    and   an    oak    cob   which    is 

e  steel  pin.    The  steel  pins 


are    made   with    long   i 


with  transposition  brackets  and  on  angle 
steel  arms.  This  type  of  pin  Is  moat  used 
on  telegraph  and  railway  signal  lines. 


Electrical    Engineers    Equlpnu. 

S.    Desplalnes    St.,    Chicago,    111. 
General   Devices  Jk.   Fittings   Co.,    ' 

Hopewell"' Vs.. 
HUBBARD  &  CO..  6301  Butler  St.,  Pitts- 
burgh, Pa.     "Pelrce." 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington  St.,    Chicago,    111. 
LACHI'Ti:  SHUTTLE  CO..   LTD.,   THE. 

Lachute   Mills,   Que.,   Can. 
LINE    MATERIAL    CO.,    South    Milwau- 
kee, Wis.    (See  display  adv.  page  1278.) 
Locke    Insulator    Corp.,    Maryland    Trust 
Bid*..    Baltimore,    Md 

Casting  Co.,  TT01   N. 

>».   Louis,   Mo.     "Way." 

N.,  14  Sydney  6t.,  Ham- 

n.     "Pelr—  " 

..    .  ...   ...   A„    97  i 

Mass.     "Hasco." 

Thomas  &  Sons  Co.,  The  R.,  East  Liver- 
pool,  Ohio.      "Thomas." 
WER'riNGHOUSF.    ELECTRIC    &    MFG. 
CO.,   East   Pittsburgh,    Pa.      (See   dis- 
play adv.   pages   1395-1402.) 
PINS.  INSULATOR,  IRON  AND  STEEL. 
—Iron  and  steel  pins  are  resorted  to  where 
conductors  are   very   heavy,    where   a  high 
voltage    requires    extra    length    and    where 
the    tension    of    the    line    Is    extra    heavy. 
When    made    of    malleable    iron    they    are 
arranged    to    encircle    the    crossarm    as    a 
clamp   pin,   the  clamp-belng  held  by  bolts. 
Steel    rod    is    used    as    the    base    In    many 
cases   in   order   to  permit    the  use   of   a    % 
or    11 -in.    hole   in    the   arm    Instead    of    the 
IVi-in.     hole    used    with    wood    pins,    thus 
saving   some    of   the   strength   of    the    arm. 
Stability    against    bending    is    secured    by 
making  the   portion  above   the  arm  in   the 
'"" "  "   "iddle  resting  on  the  top  of  the 


e  pin 


i  held  s 


pin    after    erection,    "in    the    latter*-  ease"'a 
threaded     thimble     is    cemented     into     the 

Manufacturer*: 

Anderson  Mfg.  Co.,   Albert  &  J.   M..  289- 

306   A  St..    Boston,    Mass. 
Diamond    Expansion    Bolt    Co..    90    West 

St.,    New   York,    N.   Y.      "AJax." 
Eastern  Malleable  Iron   Co.,  The,  Nauga- 
tuck,  Conn.   (Malleable  Iron.)    "Beards- 
-JBi'-" 

ELECTB1C         POWER         EQUIPMENT 
CORP.     N    E.   Cor.   13th  &   WooSsis  . 
Philadelphia.  Pa.      "Elpeco."     (See  dis- 
play   adv.    page   1361.) 
ELECTRIC    SERVICE    SUPPLIES    CO 
17lh  &  Cambria  Sts.,  Philadelphia,  Pa. 
Keystone  truss  pins   con- 
sist essentially  of  a  ribbed 
malleable    iron   thimble. 
They  are  made  for  use  on 


tlble  strength 
because    a    strain    applied 
|    to    the   groove   of   the    in- 
sulator places  the  bolt  in 


the  bases  complete  on  the 

cross-arms   before   the 

cross-arms     are      ergot  "d. 

Keystone     the  insulators  to  be  applied 

Truss  Pin     after    flll    other    work    |B 

completed. — Adv. 
Electrical    Engineers    Equipment    Co.,    35 

S.   Desplalnes  St.,   Chicago,   111. 
Electrose    Mfg.    Co.,    70    Washington    St.. 

Brooklyn,     N.     Y.       "Arcover,"     "Elec- 


Hop 


,   Chici 


Mfg.    Co.,    302    E.    Second    St., 
Co..  First  St.,  Phil- 

&    Mfg.    Co.,    Inc., 


Ite.    ' 

Dayton,   Ohio. 

Galvanized  Prodi 

llpsburg,  N.  J. 

'  Electric  Co.,  525 


Hopewell,  Va. 

HUBBARD  &  CO..  €301  Butler  St..  Pitts- 
burgh. Pa.     "Peirce." 

Joslyn  Mfg.  &  Supply  Co..  133  W.  Wash- 
ington St.,  Chicago.  111. 

Lam  &  Son.,  Mnlhew,   Pittsburgh,  Pa. 


tsburgh.  Pa. 

AjOOgk 
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LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.    (See  display  adv.  page  1278.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bid?..  Baltimore,   Md. 


royaL   ELECTRIC   MFG.   CO.,    60S   E. 

40th  St.,  Chicago.  111. 
St.   Louis  Malleable   Casting  Co.,  7701  N. 

Conduit,  Ave..    St     Louis,    Mo.       "Ne- 

St.  Louis  Screw  Co.,  Clarence  &  Bulwer 


llton.  Ont..  Can 

Southern  Electrical  Equipment  Co.,  Kln- 
nny  Bldg..  Charlotte,   N.  C. 

---  &  Bona  Co.,  The  R.,  Eaat  Llver- 


Pawtucket   R.   .. 

WEST  IN' GHO  USE  ELECTRIC  *  MFQ, 
....  -  .  Pittsburgh.  Pa.  (See  dis- 
pages  1396-1402.) 
r-ina,  maULATOR,  MINE.— 
sulators  are  particularly  adapted 
Ing  to  the  Umbers  or  other  Hupi«iriH  i 
In  mine  lines.  They  may  be  specially 
signed  to  conform  with  the  peculiar 
quirementa  of  mine  construction  due 
excessive  moisture,  gases,  etc. 
Manufacturers: 
Canadian  General  Electric  Co.,   Ltd..  212 

King   St..   W..   Toronto,   Ont.,    Can. 
EFFICIENCY      ELECTRIC      CO..      THK. 

East    Palestine,     Ohio.       "Efficiency." 
Electrical    Engineers    Equipment    Co..    3S 

S.   Deaplaines  St..    Chicago,    11!. 
Harvard  Electric  Co..  625  W.  Van  Buren 

St.,   Chicago,  111. 
Hopewell    Insulation    &    Mtg.    Co.,    Inc. 

Hopewell.   Va. 
HUBBARD  &  CO.,  6301  Butler  St..  Pitts- 
burgh,   Pa.     "  Pelrce." 
Mountain    Lumber  &   Supply  Co.,   Mount 

Union.   Po- 
st.  Louis  Malleable  Casting  Co..  7701  N. 

Conduit   Ave..    St.    Louis.   Mo. 
Slater  Co..  Ltd..  N.,  3-1  Sydney  St.,  Ham- 
ilton. Ont.,  Can.    "Pelrce." 
WESTINOHOI'SU    ELECTRIC    &    MFG, 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
PINS,    INSULATOR,     POLE    TOP.— Pole 
top  Insulator  pins  are  fastened  directly  to 
the  top  of  the  pole  by  through  bolts  and 
used  for  supporting  a  single  wire  above  the 
pole   top.      Steel   pipe,   angle  Iron   or  chan- 
nels are  the  common  forma  of  the  material 
used  In  their  construction.     They  are  com- 
monly   used    on    lines    of    moderately    high 
voltage.     Wood    pins    for   this   construction 
are  used  chiefly  for  telephone  service. 
Manufacturers: 

Cottage  Planing  Mill  Co..  Everett.  Pa. 
Eastern  Malleable  Iron  Co.,  The.  Nauga- 

tuck,   Conn.      "Beardsley." 
ELECTRIC  POWER         EQUIPMENT 

CORP.,   N.    E.   Cor.   13th   &  Wood   Sts., 
Philadelphia,  Pa.     "Elpeco."      (See  dis- 
play adv.  page  12610 
Electrical    Engineers    Equipment    Co.,    35 

S.   Desplaines   St.,   Chicago,   111. 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St.,   Chicago,    III. 
Hopewell    Insulation    &    Mfg.    Co.,    Inc., 

Hopewell.  Va. 
HUBBARD  &  CO.,  6301  Butler  St,  Pitta- 
burgh.   Pa.     "Pelrce." 
Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington  St.,   Chicago.   III. 
LINE    MATERIAL    CO..    -— "-    -'"■- 


used   very 

s,    the   usual 

length  being  9  Ins.  and  the  diameter  at 
the  pin  hole  1  V,  Ins.  They  have  a  straight 
cylindrical  portion  that  fits  Into  the  cross- 
arm,  with  a  shoulder  and  tapered  portion 
above  which  extends  to  the  threaded  por- 

Manutacturers: 

AMERICAN     LINE     MATERIALS     CO., 
1461   McCormlck  Bldg.,  Chicago,   111. 

Carolina  Croas  Arm  Co.,   Inc.,   V.  O.  Box 
122,    Elk  In,    N.    C. 

Cook  Tie  &  Pole  Co.,   Commercial  Trust 
Bldg.,   Philadelphia.  Pa. 

Cottage  Planing  Mill  Co..  Everett,  Pa. 

Electrical    Engineers    FJoulpment    Co..    35 
3.   Desplaines  St.,   Chlcngo,   111. 

Estes    &    Sons.    E.    B.,    362-364    5th    Ave,, 
New  York,   N.  Y. 

HUBBARD  &  CO.,  6301  Butler  St..   Pitts- 
burgh, Pa.     "Hubbard." 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington   St.,    Chicago,   111. 

LAC'TIUTE   SHUTTLE  CO.,   LTD.,  THE, 
Lachute  Mills.  Que..  Can. 

Locke    Insulator    Com..    Maryland    Trust 
Bldg..  Baltimore,  Md. 

Locust  Pin  Co,   Front  Royal.  Va. 

Lord  &  Co.,  Lee  H.,  Box  693.  Peoria.  III. 

Mountain   Lumber   &    Supply  Co.,   Mount 
Union,  Pa, 

luflln 

lull  Pin 
.    Ind. 


jn.  Pa. 

Oliver  Iron   &    Steel   Co.,    10th    &   Muriel 

Sts.    Pittsburgh,    Pa. 
St.   Louis  Malleable  Casting  Co.,  7701  N. 

Conduit   Ave.,   St.    Louis,   Mo. 
Slater  Co..  Ltd.,  N.,  34  Sydney  St.,  Ham- 


on,   Ont,  Can.     " 

Thomas  &  Sons  Co.,  1 

pool,    Ohio.      "Thomi 

United   States  Hard  war 


e  K.,  East  I 


Warren  Ave.,  Pawtucket.  R.  I. 
WESTTNG-HOL'SE    ELECTRIC    &    MFQ. 

CO.,  East  Pittsburgh,  Pa.     (See  display 

adv.  pages  1305-1401) 
PINS,  INSULATOR,  WOOD— Insulator 
pins  are  preferably  of  locust,  though  elm, 
oak  and  other  woods  are  used  as  substi- 
tutes where  necessary.  Locust  Is  durable 
and  retains  its  strength  longer  than  the 
crossarm  as  a  rule.  The  wood  must  he 
straight-grained  and   free  from   dry   rot  or 


Thor 


"Mai 


„   i  &  Mfg.   Co.,    16 

warren   St.,    Pawtucket    R-   I. 

Westi-rn  Electric  Co..    New  York. 

WESTINOHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1335-1402.) 

Williams  Cypress  Co.,   Ltd..   E.   B..   Pat- 


,    La. 


Igld   shaft 


B  tor  a 


tured  by  the  Pioneer  Storage  Battery  Co., 
1415   Race   St..    Philadelphia,    Pa. 

PIONEER  CORP.,  THE.— 1255  W.  63rd 
St.,  Chicago,  III.  Manufacturer  of  lumin- 
ous switch  plates,  attachments  for  switch 
buttons,  etc.  Business  established  1893. 
President  and  treasurer,  A.  M.  Hannan; 
secretary  R.  B.  Hannan. 

PIONEER  STORAGE  BATTERY  CO.— 
1415  Race  St.,   Philadelphli      " 


of   t 


aatrty 

the    ordinary    guy -win 

pipe  r 


chor.    used    to  . —     

Particularly  suitable  for  use  wi 
Ings  or  other  pipe  supports  set 


New  York,    N.    Y.     Tht 

made    of    malleable    Iron, 

structed  that  tl 
111      flow      thi 


walls. 


that 


Midwest  Brass  &  Copper  Co.,  480  Broor.lv 
St.,  New  York,  N.  Y. 

Pittsburgh  Valve.  Foundry  &  Construc- 
tion Co.,   Pittsburgh,    Pa. 

United  Lead  Co.,  Ill  Broadway,  New 
York.  N.  Y. 

Walworth  Mfg.  Co.,  Boston,  Mass. 

Wheeler  Condenaer  &  Engineering  Co, 
Carteret,    N.    J.      "Crescent" 

Wolverine  Tube  Co.,  Detroit,  Mich. 

PIPE   CAPS.— See  Caps,    ground   pipe. 

PIPE  CLAMPS.— See  Clamps,  conduit 
and  pipe  hanging. 

PIPE  COUPLINGS,  NIPPLES  AND 
UNIONS. — Sec    Conduit    couplings,    nipples 

PIPE  CUTTERS.— See  Cutters,  pipe  and 


PIPE      FITTINGS.— See     Fittings,      pipe, 


welded  for  higher  pressures,  Is  used  1_ 
the  average  stesm  power  plant.  Wrought 
Iron  which  seems  to  have  a  longer  life  In 
service  than  the  mild  steel  Is  slso  used 
but  to  a  more  limited  extent.  Cast  steel, 
which  la  not  affected  !>y  temperature  va- 
riations to  the  same  extent  as  mild  steel. 
Is  sometimes  used  for  headers  carrying 
highly  superheated  steam.  Wrought  Iron 
and  mild-steel  pipes  are  aold  In  standard 
sizes.  Those  moat  commonly  used  In 
power  plants  are  designated  as  standard, 
full-weight,  large  O.  D.,  extra  heavy  and 
double  extra  heavy.  Pipes  larger  than  12 
Ins.  are  designated  by  their  actual  out- 
side diameter.  Extra  heavy  and  double 
extra  heavy  have  the  same  external  diam- 
eter as  the  standard  pipe  but  have  a 
greater  thickness  and  consequently  Jower 
Inside  diameter. 

Manufacturers: 

AMERICAN  BRASS  CO.,  414  Meadow 
St.,   Wnterbury,   Con - 


an  Spiral  Pipe  Works,  W.  14th  & 
a.    foth  Ave.,    Chicago.   III. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chi- 
cago.   Ill 

Crane.  Ltd.,  1280  St.  Patrick  St.,  Mon- 
treal.   Que.,   Can. 

Hempfleld  Foundries  Co.,  36th  &  Char- 
lotte   Sts..    Pittsburgh,    Pa. 

Illinois  Malleable  Iron  Co.,  1801-1816  Dl- 
veraey  Pkwy.,  Chicago,  ID. 

McAvity   &    Sons,   Ltd.,   T.,    St.  John,  N. 

National  Valve  &  Mfg.  Co..  Arsenal  Sta- 
tion.   Pittsburgh.   Pa.     "Navco." 

Pittsburgh  Valve.  Foundry  &  Construc- 
tion  Co.,   Pittsburgh,  Pa. 

Rending   Iron    Co.,    Reading,    Pa. 

"■  lsh  &  Weldner  Boiler  Co.,  The,  Chat- 


tanooga,   Tenn. 
hit  lock   Coll  Pip- 


Pipe  Anchoi 
furnished,   for   %   and   for   ti   In.   pipe 
tap. — Adv. 
PIPE    BENDERS    AND    BENDING    MA- 
CHINES.— See   Benders,    conduit   and  pipe, 
portable;  Bending  machines  for  large  con- 
duit  and   pipe. 

PIPE,  BRASS  AND  COPPER.— Both 
brass  and  copper  piping  have  been  used  to 
a  limited  extent  tor  boiler-room  service, 
brass  for  connecting  the  feed  main  with 
the  boiler  drum  and  copper  more  commonly 
In  marine  work  where  its  flexibility  made 
Its  use  advantageous.  Such  pipe  ia  also 
used  for  various  other  purposes,  particular- 
ly where  rust  and  corrosion  make  iron 
pipe  unsuitable.  It  is  made  In  the  standard 
Iron  pipe  sizes. 
Manufacturers: 
Chase    Rolling    Mill    Co.,    236    Grand    St., 

Waterbury,   Conn. 
Dallas   Brass    &  Copper  Co.,   820  Orleans 

St.,   Chicago,  III. 
Hungerford   Brass   &  Copper  Co..   II,   T., 
SO    Lafayette     St.,     New    York.    N.    Y. 
"Star  Brand." 

543 


Whltloek  Coil  Pipe  Co..   Hartford,    Conn. 

PIPE  MACHINERY  CO.,  THE.— 930  E. 
70th  St.,  Cleveland,  Ohio.  Manufacturer 
of  pipe  cutting,  threading  and  tapping  ma- 
chines. 

POWER 

_..     .       _ ,   ..       _      __:tenslvely 

used  for  power  plant  service  particularly 
for  water  service  and  sanitation  and  other 
low  pressure  work.  Riveted  pipes  made 
of  thin  sheets  of  boiler  steel,  with  seams 
either  longitudinal  and  circumferential,  or 
spiral  are  commonly  used  for  low  pres- 
sures or  large  diameters.  .Wrought  Iron 
and  mild  steel  pipes,  discussed  more  fully 
under  Pipes,   high  pressure,  are  also  used 


&  S.   43th  Ave..   Chlcagc 


Flllm 


111. 


Hiimnfk'M  Foundries  Co..  35th  &  Char- 
lotte Sts.,  Pittsburgh,  Pa. 

HUDKerfard  Brass  &  Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

Illinois  Malleable  Iron  Co..  1801-1825  Dl- 
veraey  Pkwy.,  Chicago.  111. 

McAvity  &   Sons,    Ltd.,   T.,   St.    John,   N. 

McMann  &  Taylor  Co.,  104  John  St, 
New  York,  N.  Y. 

National  l'lpe  Bending  Co.,  The,  River 
&  Lloyd  Sts.,  New  Haven,  Conn. 
(Bends.l 

National  Valve  &  Mfg.  Co.,  Arsenal  Sta- 
tion,   Pittsburgh.    Pa.      "Navco." 

Walworth    Mfg.    Co.,    Boston.   Mass. 

PIPE  TAPLETS.— Trade  name  for  con- 
duit fittings  manufactured  hy  the  H.  T. 
Palste    Co.,     Philadelphia,     Pa.       Exclusive 
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distributor.  Mart  &  Hegeman  Mfg.  Co., 
342  Capitol  Ave..  Hartford,  Conn. 

PIPE  TAPS.— See  Taps,  threading  or 
pipe. 

PIPE-THAWING  OUTFITS.— See  Thaw- 
ing outfits,  pipe,  complete  electric;  Trans- 
formers,  pipe- thawing. 

PIPE  VISES.— See  Vises,  Pipe  or  con- 
duit. 

PIPE  WRENCHES.— See  Wrenches, 
pipe. 

PIPER  CO-  LTD.,  THE  HIRAM  L.— 75 
St.  Reml  St.,  Montreal  Que.,  Can.  Manu- 
facturer of  marine  lamps,  reflectors,  lan- 
terns and  supplies.  Business  established 
1902.  President,  James  Carruthers:  vice- 
president,  H.  L.  Piper:  secretary  and 
treasurer,  F.  E.  Portions;  general  man- 
ager,  R.   H.   Piper. 

PIPES,  OHOUND.— Galvanized  Iron  pipe 
Is  used  for  ground  connections  where 
water-pipe  connections  cannot  be  secured. 
Pipe  Is  preferable  to  rod  because  of  the 
Increased  area  of  contact  for  a  given 
weight  of  metal.  One-half,  three-quarter 
and  one-Inch  pipe  are  used  for  transformer 
secondary  ground*  as  a  rule.  Where  one 
pipe  does  not  give  a  suitably  low  reslst- 
—    '•    :-   >--■<■—   --  — i  several   than   to 


Mfg. 


Manufacture 


Co.,   Qlenslde, ..-.    _ 

Burn  Boston  Battery   &  Mfg. 

Boy  Is  tan   St..   Boston,   Mass. 

3uBctrlcal  Engineers  Equipment  Co.,  30 
S.   Desplaines   St.,  Chicago,    111. 

LINE  MATERIAL  CO..  South  Milwau- 
kee.  Wis.     (See  display   adv.   on  page 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md,     "Standard -Baltimore," 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
adv.   pages    1395-1402.) 

PIPING,    BOILER    ROOM.— rower    plant 

Blping  Is  to  the  steam  power  plant  what 
le  electrical  conductors  are  to  the  dis- 
tributing system.  The  piping  systems  are 
divided  according  to  their  use.  For  ex- 
ample, there  are  the  high 'pressure,  low- 
pressure  and  exhaust  steam  piping  sys- 
tems, the  high  and  the  low-pressure  water 
pipe  systems,  the  oil  piping  system  for 
lubrication  and    the  compressed  air  piping 

The  different  pipings  should  be  distin- 
guishable by  standardized  colors  as  rec- 
ommended by  the  A.  S,  m  E.  All  pipes 
leaving  one  room  or  floor  to  another  and 
passing  through  walls,  should  be  stenciled 
and  tagged.  All  valves,  etc.,  should  be 
tagged  and  stenciled  so  that   identificatl* 


aturcs  of  superheat  cafl  for  the 
ise  of  steel  Instead  of  cast  and  wrought 
ron  pipe.  Welded  Joints  are  taking  the 
■lace  of  flanges  and  gaskets  and  more 
encrous  provision  must  be  made  for  con- 
nection and  expansion.    Another  tendency 


C  valve:  chain  control  Is  a  compromise 
ong-dlstance  control.  An  boilers  and  t 
lines  increase  In  capacity.  It  Is  t 


„..  „  _ This  somewhat 

plicatea  piping  but  makes  for  reliab 

High  fuil  prices  make  heat  Insulating 
coverings  for  all  pipes  carrying  heat  al- 
most imperative.  Live  steam  pipes  should 
be  covered,  as  should  also  teed -water 
heaters  and  feed  lines,  boiler  drums,  etc. 
Exhaust  steam  and  hot  water  lines,  and 
condensate  returns  should  also  be  cov- 
ered. Pipe  fittings,  valves,  flanges,  etc., 
should  also  be  covered.  These  things 
much    heat.      Pipe    covering   having 


damage   due 


Pipe 


enilly 


,:;:;; 


for    themselvi..    ... 

Improve  the   performance  of  the  plant. 

PIQUA  HANDLE  A  MFG.  CO.,  THE,— 
Plqua,  Ohio.  Manufacturer  of  handles  and 
wood  turnings.  President,  William  C. 
Rogers;  vice-president.  A.  M.  Leonard; 
secretary  and  treasurer.  C.  H.  Bamett. 
"-'-      office.      Plqua,      Ohl< 


chine  passed  over  in  going  from  one 
ment  through  a  coll  to  the  n— '  — 
that  is  joined  to  the  winding. 


obtained   artificially   In   the    

coal  tar  and  similar  products.  Both 
forms  are  used  for  insulating  compounds, 
for  sealing  dry  batteries.  In  the  manufac- 
ture of  weatherproof  wire,  for  sealing 
storage  batteries,  filling  screw  holes  In 
backs  of  switchboards  and  panelboards 
and  covering  live  parts  of  electrical  fit- 
tings. 


Cochrane     Chemical     Co.,     43!    Danforth 

Ave.,    Jersey  City.  N.  J. 
Du  Pont  de  Nemours  &   Co.,  E.  I..  Wil- 
mington. Del. 
INTERNATIONAL    PAINT    CORP.,    ST. 
LOUIS,     MO.      "Inco    InsuJlte."      (See 
display   adv.    page    1320.) 
Mi t -■boll -Rand     Mfg.    Co.,    IS    Vesey    St., 

New  York.  N.  T. 
Stsndnrd   Asphalt   ft  Refining  Co..  209  S. 

LaSalte   St..   Chicago,    III.    "Sarco."  ■ 
Standard    Varnish    Works,    90    West    St., 

New  York.  N.  Y. 
PITCH,  WINDING.— The  distance  meas- 
ured around  a  machine  armature  from  one 
active  conductor  to  the  next  one  in  series 
with  it.  This  distance  may  be  measured 
In  electrical  degrees.  In  percentage  of  180 
degrees  or  by  the  number  of  active  con- 
ductors passed  over.  Since  the  pitches  at 
the  two  ends  of  the  armature  are  very 
often  different,  one  is  cal'ed  the  front 
pitch  and  the  other  the  back  pitch.  In 
commutntlng  machines,  the  commutator 
end  of  the  armature  Is  called  the  front.  A 
number  of  different  rules  govern  the  se- 
lection of  winding  pitches  for  different 
kinds    of    windings. 

PITT.— Trade  name  for  folding  gates 
manufactured  by  the  William  R.  Pitt  Com- 
posite Iron  Works,  648  W.  37th  St.,  New 
York.    N.    Y. 

PITT  COMPOSITE  IRON  WORKS, 
WILLIAM  R.— 548  W.  !7th  St.,  New  York, 
N.  Y.  Manufacturer  of  electric  car  gates. 
Business  established  1B80.  President  and 
r,    William   R.    Pitt;    secretary,    H. 


',  Kln- 

Ic  elevators,  hoists 
vices.  Business  established  1908.  Presi- 
dent and  general  manager.  A.  A.  Pitt; 
vice-president,  William  Pitt:  secretary, 
treasurer  and  sales  manager,  R.  I.  Phillips. 

PITTROIL.— Trade    name    for    Insulating. 


38   South  St. 

TTS BURG. —Trade    name   for   insulat- 
Plttsburg   High 


ore   manuff ..         

Voltage  Insulator  Co.,  Derry,  Pa. 

PITTSBURG  HIGH  VOLTAGE  INSU- 
LATOR  CO.— Derry.  Pa.    " 

Insulatora  and  Insulator 
ness    established    1905. 

Davis:   vice-president,    E.    M.   Het.. 

tnry.  treasurer  and  general  manager,  C.  M, 
Semler;    sales  manager.   C.    D.   Byers. 

PITTSBURGH.— Trade  name  for  rigid 
metallic  conduit  made  by  the  Enameled 
Metals  Co.,  61  Bridge  St.,  (Etna)  Pitts- 
burgh,  Pa. 

PITTSBURGH.— Trade  name  for  electric 
Irons,  lamps,  automobile  spotlights,  vacu- 
um cleaners  and  other  electrical  specialties 
manufactured  by  the  Pittsburgh  Electric 
Specialties  Co..  461-453  Greenwich  St., 
New  York,   N.  Y. 

PITTSBURGH.— Trade  name  for  trans- 
formers manufactured  by  the  Pittsburgh 
Transformer  Co.,  Columbus  A  Preble 
Aves.,  Pittsburgh,  Pa. 

PITTSBURGH.— Trade  name  for  Splic- 
ing compound  manufactured  hy  the  West- 
Inghouse  Electric   &  Mfg.   Co.,   East  Fitts- 

PITTSBURQH    CARBON    BRUSH    CO.— 

Pittsburgh,  N.  S.,  Pa.  Manufacturer  of 
carbon  brushes.    President.  R.   F.   Hansen. 

PITTSBURGH-DES  MOINES  STEEL 
CO.— Pittsburgh.  Pa.  Manufacturer  of 
steel  tanks  for  power  plants,  steel  plate 
construction,  etc.  President.  E.  W.  Ctcl- 
len:  secretary  and  treasurer,  W,  H.  Jack- 
son. Mali)  office,  404  Ross  St.,  Pittsburgh. 
Pa.  Branch  offices,  New  York.  N.  Y.;  Des 
Moines.  Iowa:  Dallas,  Tex.:  Snn  Frsnclsco, 
(-ill.:  Chknso.  HI.;  Washington,  D.  C; 
Chatham,   Ont.,    Can. 

PITTSBURGH  ELECTRIC  FURNACE 
CORP.— 714  Union  Bank  Bldg..  Pittsburgh, 
Pa.       Manufacturer    of    electric     furnaces. 


President,  Frank  Wright;  vice-president 
and  sales  manager,  E.  A.  Wilcox:  secre- 
tary and  treasurer,  J.  L.  Cawthon.  Jr. 
Sales  representatives,  R.  D.  Thomas  & 
Co.,  Philadelphia,  Pa.;  J.  M.  •  Bloke,  Erie, 
Pa.;  Ambler  ft  Bratt,  Seattle.  Wash.; 
Coast  Equipment  Co.,  San  Francisco,  Cal.; 
Sutor  ft  Co.,  Los  Angeles,  Cal.;  A.  W. 
Henry.    St    Louis,    Mo. 

PITTSBURGH  ELECTRIC  SPECIAL- 
TIES CO.— New  York,  N.  Y.  Manufacturer 
of  electric  Irons,  vacuum  cleaners,  automo- 
bile spotlights  and  other  electrical  spe- 
clatlles.  Business  established  1910.  Presi- 
dent, W,  D.  Uptegraff;  vice-president  and 
Bneral  manager,  Max  Harris:  secretary, 
H-  Shoemaker:  treasurer.  T.  Jones; 
sales    manager,    William    L.    Loeb.      Main 


Bldg..  Chicago,  III. 

PITTSBURGH  ELECTRICAL  A  MA. 
CHINE     WORKS,     THE.— 1-8    Barker     PL, 

Pittsburgh,  Pa.  Manufacturer  of  panel- 
boards,  switchboards,  switches,  etc.  Busi- 
ness established  1898.  President,  treas- 
urer and  general  manager,  C.  Schuster; 
secretary.  P.  A.  Schuster.  Sales  repre- 
..  Williams -Beasley  Co.,  53  W. 
Blvd.,  Chicago,  III.:  R.  B,  Piper 
Engineering  Co..   Cincinnati,   Ohio. 

PITTSBURGH  GAGE'A  SUPPLY  CO.— 
JOth  St.  &  Liberty  Ave..  Pittsburgh,  Pa. 
Manufacturer  of  electrical  household  spe- 
cialties. Business  established  1893.  Presi- 
dent. W.  L.  Rodgers;  vice-presidents,  E. 
J.  Checkley  and  R.  F.  Blair;  secretary.  C, 

B.  Barton;   treasurer.  J.   G.  Reuter. 
PITTSBURGH      INSULATING      CO.— 36- 

100  43rd  St.,  Pittsburgh,  Pa.  Manufacturer 
of  Insulating  varnishes,  paper,  cloth,  tape, 
etc.  President.  Philip  F.  Norvell;  vice- 
president,  Richard  F.  Norvell;  secretary, 
Clifton  F.  Schmidt,  Jr. 

PITTSBURGH  LAMP  BRASS  A  GLASS 
CO.— Pittsburgh,  Pa.  Manufacturer  of  il- 
luminating glassware  and  portable  lamps. 
President,  W.  L.  Curry;  secretary,  treas- 
urer and  assistant  general  manager.  W.  S. 
McNaugher:  general  manager,  Nichols 
Kopp;  sales  manager,  H.  A.  Ross.  Main 
office.  607  Chamber  of  Commerce  Bldg.. 
Pittsburgh,  Pa.  Branch  offices,  17  N. 
Wabash  Ave.,  Chicago,  111.;  16  23rd  St., 
New  York.   N.   Y.;   816  Arch   St.,   Phlladel- 

S-ila,  Pa.;  187  Federal  St.,  Boston,  Mass.; 
ezsanlne  Maclead  Gas  Light  Bldg..  St. 
Louis,  Mo.;  321  Charles  St.,  Denver.  Colo.; 
1383  Commerce  St..  Dallas.  Tex.:  227 
Broadway  Market  Bldg,,  Detroit,  Mich.; 
428  Grand  Ave,.  Milwaukee,  Wis.;  182  W. 
Baltimore   Ave..    Baltimore,   Md. 

PITTSBURGH  METAL  SPINNING  A 
STAMPING  CO.— 821-823  Locust  St..  Pitts- 
burgh, Pa.  Manufacturer  of  lighting  fix- 
tures, fixture  fittings  and  parts,  metal 
spinnings  and  stampings,  etc.  Business 
established  1915.  President,  E.  R,  Coch- 
ran; secretary.  M.  L.  Gross;  treasurer,  J. 

C.  Weinberger.  Sales  representatives,  N. 
W.  T.  Knott.  164  Federal  St..  Boston, 
Mass.;  Baker-Smith  Co.,  RIalto  Bldg.,  San 
Francisco,  Cat. 

PITTSBURGH  REFLECTOR  A  ILLUM- 
INATING CO.— Pittsburgh,  Pa,  Manufac- 
turer of  lighting  fixtures  and  reflectors. 
Business  established  1912.  President, 
Charles  P.  Over;  vice-president.  E.  W. 
Utiler;  secretary,  treasurer  and  general 
manager.  E.  S,  Simons;  sales  manager,  J. 
J.  McParland.  Main  office.  3rd  ft  Ross 
Aves.,  Pittsburgh,  Pa.  Factory,  Irwin; 
Pa.  Branch  office,  G6G  W.  Washington 
St.,  Chicago,  III.  Sales  representatives, 
Myers  A  Sch warts.  75  New  Montgomery 
St..   San  Francisco,   Cal, 

PITTSBURGH  STEEL  TUBE  CO.— 
Beaver,  Pa.  Manufacturer  of  boiler  tubes 
and  seamless  steel  tubing.  Main  office  and 
factory,  Beaver.  Pa.  Branch  offices,  Wool- 
worth  Bldg.,  New  York,  N.  Y.;  Moffat 
Bldg.,    Detroit    Mich. 

PITTSBURGH  TRANSFORMER  CO.— 
Pittsburgh.  Pa.  Manufacturer  of  trans- 
formers and  transformer  parts.  Business 
established  1897.  President.  R.  V.  Blngay; 
secretary.  S.  M.  Johnston.  Main  office  and 
factory,  Columbus  &  Preble  Aves.,  Pitts- 
burgh, Pa.  Branch  offices  and  ware- 
houses. 525  Hudson  Terminal  Bldg..  Now 
York,  N.  Y.;  724  Harris  Trust  Bldg.,  Chi- 
cago, HI.:  801  Electric  Bldg.,  Buffalo.  N. 
Y.  Sales  representatives.  Rumsey  Electric 
Co.,  Philadelphia,  Pa.;  Verne  W.  Shear  A 
Co,.  Akron.  Cleveland  and  Youngstown, 
Ohfo:  F.b-ber  &  Bratt.  Seattle,  Waah-; 
Electric  Supply  ft  Equipment  Co.,  Char- 
lotte. N.  C;  Piper  Engineering  Co.,  Cin- 
cinnati, Ohio;  General  Machinery  Co., 
Birmingham,  Ala.:  W.  L.  Rose  Equipment 
Co.,  St.  Louis,  Mo.;  J.  F.  Schaefer  &  Co., 


PITTSBURGH 

Kansas  City.  Mo.;  Triumph  Electric  Co., 
Minneapolis.  Minn.:  R.  M.  Casa.  Indianap- 
olis, Ind.:  Herr-Rublcam  Supply  Co..  Den- 
ver, Colo.:  Iron  City  Electric  Co..  Hits- 
burgh.  Pa.  Wetmore- Savage  Co.,  Boston, 
Mass.;  F.  R.  Jennings  Co..  Detroit,  Mich. 
P.  H.  Boyer.  Des  Moines,  Iowa. 

PITTSBURGH  VALVE,  FOUNDRY  A 
CONSTRUCTION  CO.— Pitta  burgh.  Pa. 
Manufacturer  of  pipe  fittings,  valves, 
steam  separators,  etc.  President.  Charles 
A.      Anderson;      vice-president     and     sales 


ielphla.  Pa.;  Chicago.  III.;  Cleve- 


Business  established 

1888.  President,  M.  C.  Rinehart;  vice- 
president,  E.  B.  Rinehart;  secretary  and 
sales  manager,  F.  J.  Murphy;  treasurer, 
Harold  Roberts.  Main  office.  3118  Perm 
Ave.,  Pittsburgh,  Pa.  Branch  offices.  160 
Leroy  St..  New  York,  N.  T.;  136  Peart  St., 
Boston,    Mass. 

PITTSFIELD  MACHINE  &  TOOL  CO.— 
Plttflfleld,  Mass.  Manufacturer  of  electric 
washing  machines.  Business  established 
1915.  President,  William  Shfllaber.  Jr.; 
secretary.  Walter  C.  Reed;  treasurer, 
Philip  W.  Goervey;  sales  manager,  Samuel 
W.  Phelps. 

PIVOTS,  FOR  METERS  AND  INSTRU- 
MENTS.—The  pivots  of  instruments,  due 
*  their  very  small  bearing  surface  must, 
despite  the  extreme  lightness  of  the  ro- 
tating parts  which  they  carry,  withstand 
stresses  beyond  the  crushing  point  of  ordi- 
nary steel.  Such  pivots  are  therefore  made 
of  steels  of  very  high  strength  and  de- 
signed to  carry  the  load  with  the  least 
friction  and  wear  on  the  pivot  and  bear- 
ing. The  pivot  may  be  formed  as  a  part 
of  the  bearing  shaft  or  a  small  detachable 
pivot    fastened    to    the    shaft    by 

Manufacturer*: 

Eastern    Precision    Electrical    Instrument 
Co.,   68-71  Observer  St.    ~ 
tro.    N.  T. 

Koch  &  Sons,  A.  8..  Lai 

PL.— Trade  name  for  street-lighting 
bracket  manufactured  bv  J.  I*.  Hebendahl 
Co..  22S-232  Broadway,  Eli labeth port,  N.  * 

P-L. — Trade  name  for  ollless  bearings, 
manufactured  bv  the  Massachusetts  Ollless 
Bearings  Co.,  518  Main  St..  Worcester, 
Mass. 

PLANERS.  MOTOR-DRIVEN.— The  mo- 
tor Is  mounted  as  an  Integral  part  of  the 
metal  planers  and  Is  connected  to  the  driv- 
ing mechanism  of  the  planers  by  direct 
coupling,  gears  or  bcHlng.  The  motor  Is 
usually  of  the  it-c.  type  and  is  extremely 
flexible  in  speed  variation.  The  operation 
of  the  motor  and  planer  is  entirely  auto- 
matic. An  automatic  panel  Is  furnished 
with  the  motor  which  performs  the  neces- 
sary steps  to  furnish  suitable  operation  of 
the  complete  equipment.  The  machine  la 
started  forward  at  a  slow  speed  while  the 
tool  is  cutting  the  material:  as  soon  as 
the  cut  la  finished,  the  carriage  strikes 
a  stop  on  the  platen  which  actuates  a 
switch  and  the  motor  is  stopped  almost 
Immediately;  the  contactors  on  the  panel 
operate  and  reverse  the  direction  of  rota- 
tion of  the  motor,  at  the  same  time  de- 
creasing the  strenirth  of  the  motor  field  so 
that  the  planer  returns  much  more  rapidly 
than  it  advanced.  The  return  stroke  Is 
usually  three  times  the  cut  stroke.  When 
the  carrisge  strikes  a  stop  on  the  return 
another  switch  is  actuated  and  the  opera- 
tion Is  repeated. 

Manufacturers: 

Pratt  *  Whitnev  Co.,  Ill  Broadway, 
New  York.  N.   Y. 

Pratt  &  Whitney  Co.  of  Canada,  Ltd.. 
Dundas.  Ont.,  Can. 

Prylhll  Machine  Co.,  P..  518-624  W.  41sl 
St..    New    York.    N.    Y. 

Ityerson  &  Son,  Joseph  T„  16th  &  Rock- 
will   Sts..  Chicago,   111.      "Ryerson-Con- 

Whitcomb-Rlalsdell  Machine  Tool  Co.. 
S3    Franklin   St.,    Boston,    Mass. 

PLANERS,  MOTOR-DRIVEN,  BENCH 
AND  PORTABLE.— Much  time  Is  lost  In 
woodworking  shopi 
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ind  carry  im 


machines  which  arc  enpobic  of  handling 
small  work  are  employed.  These  machines 
are  similar  In  essential  cutting  machinery 
to  the  larger  machines  but  are  on  n  small- 


er scale  and  mounted  In  a  frame  suitable 
for  mounting  on  the  work  bench.  Saws, 
planers,  and  jointers  are  made  In  this 
bench  or  portable  form,  the  cutting  knives 
and  saws  being  directly  driven  by  a  small 


Prylbil  Machine  Co.,  P..  S12- 

St..    New    York.    N.    Y.     "Cl 

Wallace    &   Co..    J.    D..    1401    W.    Jackson 
Blvd..   Chicago.   III.     "Wallace   Univer- 
sal." 
PLANERS.     MOTOR-DRIVEN,      FLOOR 
AND    DECK. — Where    a  'perfectly    smooth 
surface  Is  desired  as  on  ship  decks,   dance 
floors,   etc.,    the   floor  Is   planed   smooth   by 
a    special    machine    planer.      These   planers 
are    motor- driven.     Be  ml  portable    machines 
utilizing  knives  of  the  form  commonly  used 
In  large  stationary  wood  planers. 
Manufacturers: 

Power  &  Co..   U,   20   S.  23rd   St.,    Phila- 
delphia.   Pa. 
Wagner  Machine  Works,  F.,  Laurel  Hill. 

N.  Y.    "Wagner." 
PLANERS     OF     WOODS.— Trade     name 
"     -driven  grlndera  and_other  tools 


anufactured  by  the  S.  A.  Woods  Ma- 
rine Co.,  27  Damrell  St.,  Boston.  Mass. 
PLANETLITE  CO.,  INC.— 15  E.  40th  St., 
York.    N.    Y.      Manufacturer  of  itght- 


establlshed     1920. 


ing    fixtures. 

President.  tre_ 

M.  A.  Elias;  vice-president.  A.  A.  Morck: 
secretary  and  sales  manager.  H.  Gardner. 
PLANIMETERS.— An  instrument  for  ac- 
curately men su ring  the  areas  of  plane  fig- 
ures.    The  commonest  form  of  planlmeter, 


Juncture  la  a  small  shaft  with  a  rolling 
wheel  who«e  axis  is  in  the  vertical  plane 
of  the  tracing  arm.  A  cylindrical  section 
with    a-  graduated    scale    is    read    from    a 


the  circumference  of  the  wheel.  The 
amount  of  the  rotation  of  the  wheel  and 
the  length  of  the  arm  from  pivot  to  trac- 
ing point,  determine  the  area  of  the  sur- 
face traced  by  the  pointer.  The  accuracy 
of  this  Instrument  la  dependent  large!  v 
■jpon  the  accurncv  with  which  the  wheel 
registers  the  distance  traversed  which  In 
turn  depends  upon  the  surface  over  w' 
the  wheel  Is  rolling.  To  increase  'h-  - 
curacv  of  these  Instruments  the  polar  type 
is  sometimes  so  modified  that  It  includes 
Its  own  specially  prepared  surface.  Anoth- 
er type,  called  a  roller  pianimcter.  has  only 
the  tracing  noint  in  contact  with  the  sur- 
face. The  tracing  arm  Is  pivoted  and  is 
attached  to  a  rol'ing  carriage  on  which  la 
mounted  a  device  controlled  by  the  car- 
riage rollers  and   the  trnrlng  arm   In  such 


■nMiillv    1 


e  the  a 

.., _.t\4e™erTcc"racyHns  the"l" 

strument  la  Independent  of  the  character 
of  the  surface  over  which  It  rolls.  These 
Hsnlmcters  are  largely  used  In  obtaining 
t^e  mean  ordinate  of  recorder  charts  and 
the  area   of  Indicator  card  and  di 


the 


■t  rlc.nl 


field. 


.  __    ..icd  In  th< 

>f  current  and   voltage  waves  ohtalncd  by 
islng    the   oscillograph,    and    other    labora- 

Manufacturers: 

American  Steam  Gauge  ft  Valve  Mfg. 
Co.,     208    Camden    St.,    Boston.     Mass, 

Crosby    Steam    Gage   A>   Valve   Co..    Bos- 
'    ton.  Mass.    "Amslcr." 
Foxhoro  Co.,  Inc..  The.   Foxhoro.  Mass, 
H     S.    H.   W -Cochrane  Corp.   lTth   St.    & 
Allegheny     _  Ave.,       Philadelphia,       Pa. 

Queen-Gray -Co.,  64-71  Johnson  St.,  Gcr- 
mantow.i.    Philadelphia,   Pa. 

Rleker  Instrument  Co.,  1910-21  Fair- 
mount    Ave..    Philadelphia,    Pa. 

Robertson  *  Sons,  James  L..  78-80  Mur- 
rnv  St..  New  York,  N.  Y.  "Improved 
■Willis." 

Star  Brass  Mfg.  Co..  53  Oliver  St..  Bos- 

Thom'ps™  A  Co..  Richnrd.  157  Greenwich 


■i.    i.'-i    ■.   ilie   buildings   and   the 
rami.    Including    machinery,    fixtures 
used  In  producing  any  commodity,  w' 
this   he    some    form    of   service,    ns   e 
light  and  power,  or  a  definite  article, 


automobile.  An  electrical  generating  sta- 
tion Is  frequently  referred  to  as  a  power 
plant.      In    a    commercial    sense,    the    term 

any  physical  or  tangible  property  used  in 
making  the  product  except  raw  materials 
and  stock,  finished  or  In  process. 

PLANT  EFFICIENCY.— The  ratio  of  the 
energy  delivered  to  that  received  by  a 
plant. 

PLANT  ENGINEERING  &  EQUIP. 
MENT  CO.,  INC.— 192  Broadway.  New 
York,  N.  Y.  Manufacturer  of  steam  traps 
and  separators.  President.  Court  enay  R. 
Roth  well;  vice-president  and  general  man- 
ager. TheoJore  Height;  secretary  and 
treasurer,  S.  J.  Connell. 

PLANT-FACTOR.— The  ratio  of  the 
average  load  to  the  rated  capacity  of  the 
power  plant,  that  la,  to  the  aggregate 
ratings   of   all    the    generators   Installed. 

PLANTE-  PLATES.— The  original  type 
of  plates  for  lead  storage  batteries,  In 
which  the  necessary  lead  peroxide  and 
spongy  lead  are  formed  on  a  lead  plate 
by  repeated  electrolysis  or,  In  later  "form- 
ing" processes,  by  the  addition  of  nitric 
acid    or  other   agent   to  hasten    the  action. 


amount  of  active  material  available.  This 
tvpe  of  plate  Is  more  expensive  and  heav- 
ier than  the  "pasted"  or  Faure  plate  and 
has  been  practically  superseded  bv  the 
latter.      Also    see    Faure    platea:    Batteries, 

PLANTS,     CR 
Ing   Plants. 

PLANTS,   FARM    LIGHTING.— 

lighting  and  power  plants. 

PLANTS,  PORTABLE,  LIGHTING  AND 
POWER.— Portable  lighting  plants  are 
built    to   furnish    light  and    power   for  con- 


NG—  See    Creosot- 


theaters 

.'   camps   and   wor 


ind  dance 
■  is  usually 
ork    where 


resorts,  etc.  Their  motive  now 
a  gasoline  or  kerosene  engli 
for  construction  or  other  — 
ateam  is  available,  steam  engine 
bines  are  occasionally  used.  The  gener- 
ators are  generally  shunt  or  compound- 
wound  d-c.  machines.  Compound- wound 
machines  simplify  the  controlling  appa- 
ratus as  they  do  not  need  n  field  rheostat 
for  ordinary  work.  Control  apparalua  for 
these  plants  la  as  simple  as  is  commensu- 
rate   with    their    duty.       The    switchboard 

■witches,  although  a  EheoAtft,  ammeter, 
nnd  voltmeter  are  sometimes  included. 
Water  cooling  Is  generally  used  on  the 
gasoline  and  kerosene  engines.  The 
plants  nre  compactly  mounted  on  a  -' — '- 


For    portability 


inted  c 


skids  a 


he 


A-C    Electrical     Mfg.    Co..     The.     L'.    B. 

Bldg..  Dayton.  Ohio. 
A 11  Is- Chalmers      Mfg.      Co.,      Milwaukee. 


_  .ilrbenks- Morse  Co..   The.  S4- 

98  St.  Antoine  St.,  Montreal.  Que..  Can. 
Carlton,    Young '  &    Catlln,     Inc.,     Grand 

Central    Palace.    New   York,   N.   Y.    "C- 

Y-C." 
Comet    Electric    Co..    The.    1237-1241    St. 

Paul   St..   Indianapolis,  Ind.     "Comet." 
Cushman    Motor  Works.    332   N.    ?lst    St.. 

Lincoln.   Nehr.     "Does  More." 
Ell     Bridge    Co.,     Inc..    Jacksonville,     111. 

"Big  Ell." 
F.ngherg's  Electric  &  Mechanical  Works. 

St,    Joseoh.    Mich. 
EVERLITE    CO..     928    S.    3rd    St.,    Min- 
neapolis, Minn.     (See  display  adv.  page 

1121.) 
Fairbanks.   Morse   &  Co.,    900  S.   Wabash 

Ave..  Chicago.  111. 
Great   Lakes  Electric  Mfg.    Co..    11-17  S. 

Desplnlnes  St.,  Chicago.  III. 


Hi  ckey   ft: 
sey  St.. 

Holt       Fit 
-Holt." 

Schneider 
Cli*al>eth 
m     Light 

Inc.,    434-13 
N.  J.    "II.  « 
Co.,    Toledo 

E.  Jer- 

S." 
Ohio. 

Private    Utilities 

Co.. 

Kewa- 

Light  Corp..   Detroit.   Mich. 


l.nrcv  Mfg.  Co..  Woolworth  lildg..  New 
York.   N.  Y.     "TurbolUc." 

Matthews  Engineering  Co.,  Sandusky. 
Ohio.  "Matthews  Full  Automatic," 
"Little  Husky."  ,-r  !•,-> 
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Merritt  Co.,  S.  W..  133rd  St.  at  12th 
Ave..  New  York,  N.  Y. 

Perfection  Storage  Battery  Co..  500  E, 
40th  St..  Chicago,  111.  "Perfection," ' 
"Jupiter." 

Reliable  Tractor  &  Engine  Co.,  Porte- 
mouth.  Ohio.  "Reliable  Heer."  <alao 
welding) 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      ■'Standard-Baltimore. " 

Wfllys  Light  Division  of  the.  Electric 
Auto-Lite  Corp.,  Toledo,  Ohio.  "Willy* 
Light." 

PLAS-MICA  CO.,  THE.— 26th  St.  &  An- 
drews Place,  Yonfcers,  N.  Y.  Manufacturer 
of  commutator  cement. 


Wilson  Welder  &  Metals  Ci 
St,  Brooklyn.  N.  T. 

PLATE        WARMERS, 
plate  or  dish. 

PLATES,    BATTERY.- 
plates     are     seldom     furbished     separately 


l    the 


prim 


mplet. 


cell.      Cert 


i  cells, 


e  Zinc 


?   forr 


The    principal     typi... 
that  are  furnished  separ 

lead   typo  storage  battel —      ........ 

plates  frequently  deteriorate  more  rapidly 
than  the  negative  lead  plates  and  conse- 
quently are  replaced  before  the  negatives 
Sometimes  a  battery  which  has  had  Iti 
positive  ones  renewed  may  require  a  re- 
newal of  negatives.  Storage  battery  plates 
are  furnished  In  sizes  and  types  to  corre- 
spond to  the  standard  makes  produced  by 
the  various  manufacturers  and  renewal 
plates  should  preferably  be  purchased 
from  the  original  manufacturer, 
manufacturers  make  a  specialty  of 
ducing  lead  plates  In  large  quantltli,  ... 
use  by  smaller  manufacturers  of  storage 
batteries. 

Manufacti 

"Ads-it"  .... 

Ave.,  Minneapolis.  __. 

Alberta    Battery    Co.,     Ltd.,     420-2!     9th 
Ave.,    E.,    Calgary,    Alta. 


Elcc 


!     CO., 


L  Rave 


wood 


-e..    Chicago,    111.     "Ashbrook. 
Atlas      Elect  ric      Storage      Batte: 

Greenville.  Mich. 
Bunnell  &  Co.,   J.   H.,   33    Park  PI.,   New 

York,  N.   Y.    "Bunnell." 
Campbell    Electric    Co..    1529    Wyandotte 

St..  Kansas  City.  Mo.       - 
Carlisle  &  Doughty.  Inc.,  2530  N.  Broad 

St..  Philadelphia.  Pa.    "C  &  D." 
Champion     Storage     Battery     Corp.,     193 

Church      St..      rough  keeps!) 

"Champion." 
Cole    Storage    Battery    Co.,    2-137    Indiana 

Ave.,  Chicago,  III. 
Ede«  Mfg.   Co..   The.   Water  St..    Plym 

outh,    Haas. 
Federal  Battery  Mfg.  Corp..-  Owen  Bldg. 

Washington.  D.  C. 
Perry  Mfg.  Co..  2113  S.  4th  St.,  St.  Louis 


_.     Jattery     Co.,     2f06-10 

Cottage   Grove   Ave..    Chicago.   HI. 
Hungerford  Brass   &  Copper  Cc 


_.     Lafayette    i 
"Star    BrarJ  " 


York,    N.    Y. 

Philadelphia  Storage  Battery  Co..  On- 
tario  &   C   Sts.,    Philadelphia.    Fa, 

Standard  Battery  Mfg.  Co..  1101-3-5  N. 
Main  St.,   Fort  Worth,  Tex.   "Captor." 

Btar  Storage  Battery  Co.,  309-313  N.  Jef- 
ferson St.,  Muncle.  Tnd. 

Storage  Battery  Supply  Co.,  The,  239  E, 
27th  St..   New  York.  N.   Y. 

Universal  Battery  Co..  3410-3424  S.  La- 
Sallo    St.,    Chicago,    111.     "Universal." 

Victor  Storage  Battery  Co.,  Rock  Island. 

in.  -s.  o.  s." 

PLATE  8,      BLANK.— These     plates      are 

made  to  cover  unused  switch  or  receptacle 

ip    box    has    been    Installed 

r  is  no  longer  In  use.     The 

plates    are    made    of    the    same    else    and 

materials  as  the  standard   plates   for  flush 

switches    and    are    drilled    with    holes    for 

the    supporting   screws. 

Manufacturers: 

t  Electric  Co.,  The,  1421  State  St., 


ford.   Conn.     "Diamond    H." 
PLATES.    CANOPY    BASE.— A    form    of 
raised  brass  or  other  plate  used  with  cer- 


tain types  of  fixtures.  The  canopy  of  thi 
fixture,  Instead  of  fitting  directly  onto  th< 
celling  or  wall,  fits  Into  the  canopy  baai 
which  Is  mounted  on  the  celling.  TMi 
plate  Is  sometimes  also  called  a  she!]. 
Manufacturers: 
American  Wiremold  Co..  81-83  Woodbini 

St.,    Hartford,   Conn. 
Caldwell   &   Co.,    Inc..    Edward    F..    36-40 

W.    15th   St,.    New   Tork,    N.    Y. 
Dallas  Brass  &   Copper  Co.,   820  Orlei 

St..    Chicago.    111. 
Peerless   Light    Co..    £63  w.   Washington 

Blvd.,    Chicago,    111. 
Phoenix  Light  Co.,   526   Market  St.,    Mil- 
waukee,   Wis. 
Waterbury     Mfg.     Co..     236     Grand     St.. 

Waterbury,  Conn. 
PLATES,  CARBON  RHEOSTAT^ 
These  are  rectangular  or  round  plates  (o 
use  in  compression  type  carbon  rheostat: 
Their  size  and  thickness  depends  on  th 
current  currying  capacity  of  the  rheostat 
if  a  wide  range  of  resistance  Is  desired,  - 
large  number  of  plates  is  used  since  mos 
of  the  resistance  la  in  the  variable  contnc 
surface  of  the  plates  which  is  changed  by 
applying  more  or  less  pressure  at  the  ends 
of  the  stack.  For  the  round  plates  used 
with  compression  graphite  rheostats  see 
Disks,  graphite  resistance;  for  other  re 
slstance  carbons  see  Carbons,  resistance. 
PLATES.  CEILING  AND  WALL  OUT 
LET. — Stamped  steel  plates,  without  sides 
having  a  number  of  knockouts  pro 
vlded  for  conduit  or  flexible  tubing,  am 
designed  to  be  used  where  the  condition; 
will  permit  a  device  of  this  sort  to  b 
used  In  place  of  the  regular  outlet  box 
as  on  unplastered  walls  or  ceilings.  an< 
especially  where  nonmetallic  conduit  (flex 
Ible  fabric  tubing)  Is  employed.  The  fix 
ture  la  supported  by  a  fixture  stud  and 
Hie  plate  coneealcd  by  the  regular  canopy. 
Manufacturers: 
Best  Electric  Corp.,    476  Broadway,   New 

York,  N.  Y. 
Bryant  Electric  Co..  The,  1421  State  St., 

Bridgeport,   Conn.     "Bryant." 
Colsan  Co..  W.   H.,  West  Newton,  Mass. 

"Rex." 
CO  I.  LIN  RON- HO  LI,  AND  CO..  253  Med- 
ford  St.,  Maiden,  Mass.  Algor  BX  type 
for  old  and  new  work,  straight  eleetrii 
and  combination,  fitted  with  the  specla 
Algor  cable  clamps,  which  provide  tht 
perfect  terminal  bushing  and  clamp  for 
BX  or  flexible  steel  cable  installations. 
The  Algor  cable  clamps  fulfill  three  Un- 
derwriters' requirements:  1 — Securely 
mechanically  hold  end  of  cables.  • 
Thoroughly  electrically  bond  arm 
cables.  3 — Perfectly  bush  end  of 
and  fully  protect  Insulation.— Adv . 
Dallas  Brass  &   Copper  Co..   820   Orleans 

St..    Chicago.    HI. 
Harvard  Electric  Co.,   525  W.  Van  Burei 

si,    Chicago,    III. 
Kuhlman      Engineering      Co.,      The,      840 

Champlain   St.,   TolMo,  Ohio. 
Michigan    Stamping   Co..    Detroit,    Mich. 
Peerless    Light   Co..    663   W.    Washington 

Blvd.,  Chicago.  111. 
Safety    Electric    Products   Co.,    Inc..    1548 
,  Central       Ave..       Los       Angeles,       Cal. 

"Safety   Products." 
Sterling     Mfg.     Co..     1014     Chestnut    St.. 

Erie,    Pa.     "Ideal." 
Walworth  Mfg.    Co..  Boston,  Mass. 
Waterbury     Mfg.     Co.,     236     Grand     St., 

Waterbury.  Conn. 
White    Mfg.    Co..    J.    H.,    111    N.    3rd    St., 

Brooklyn,  N.  Y. 
PLATES,  COMBINATION  HEATER 
CONTROL.— Combination  heater  control 
receptacles  Include  a  pilot  lamp  or  a  switch 
or  both.  The  plates  for  these  receptacles 
ire  Rat  platea  usually  of  bra ss,«tt rilled  for 
the  proper  screw  holea,  pilot  lamp  or  builds 
eye,  and  with  a  hole  for  the  plug  which 
may  be  provided  with  a  hinged  cover.  The 
plate  also  covers  the  push-button  or  ro- 
tary snap  switch,  if  one  is  included.  For 
the  receptacles  used  with  these  plates  see 
Receptacles,     heater,      indicating     or     pilot 

Manufacturers: 

Bryant   Elctric   Co..    The.    1421    State   St., 

Bridgeport.    Conn.      "Bryant." 
Hart    Mfg.    Co.,    2!!»    Hamilton   St..   Hart- 
ford, Conn.     "Diamond  H." 
Ma  chen     Electric    Mfg.    Co..     4639-43 
Thompson     St,     Brldesburg,     ~*  " 


_,    _..  the  stajidard  _„„. 

eeptacle    or    switch    face    plates,    but    ; 


the   standard 


tacles,   as  tn  horizontal   gangs  or  rows,   or 
vertical   or   tandem    rows,    or    special   com- 
bination  gang  and   tandem.      Other  special 
combinations   are  occasionally   required. 
Manufacturers: 
Bryant  Electric  Co..  The,   1421  State  St.. 

Bridgeport.  Conn.    "Bryant." 
Hart  &  Hegeman   Mfg.   Co.,   342  Capitol 

Ave.,  Harlford,  Conn.    "H  &  H." 
Machen     Electric     Mrs.     Co..     4639-43     E. 
Thompson    St.,    Brldesburg,    Phlladel-  < 

Peerless    Light   Co.,    663   W.    Washington 

Blvd.,  Chicago,  III. 
PLATES,  COMBINATION  SWITCH 
AND  RECEPTACLE.— Occasionally  one  or 
more  attachment -plug  receptacles  and 
control  switches  are  mounted  In  the  aame 
switch  or  outlet  box  or  in  a  gang  box. 
Metal  plates,  usually  .brass  though  some- 
times steel,  are  provided  for  covering  the 
switch  and  receptacle.  The  plates  are 
made  for  standard  push,  rotary  or  toggle 
switches  and  for  screw-plug  receptacles  or 
receptacles  to  receive  standard  or  special 
plug  caps.  Sometimes,  as  In  the  case  of 
a  heater  receptacle,  an  indicating  or  pilot 
lamp  Is  provided  between  the  switch  and 
the  receptacle.  Also  see  Receptacles, 
heater.  Indicating  or  pilot  lamp. 
Manufacturers: 
Arrow   Electric    Co.,    103    Hawthorne    St., 

Hartford,    Conn.     "Arrow." 
Best  Electric  Corp.,    476  Broadway.   New 

York,    N.    Y. 
Bryant  Electric  Co.,   The,  1421   State  St., 

Bridgeport.  Conn.    "Bryant." 
CHOUSE- HINDS  CO..  Wolf  &  7th  North 

Sts..  Syracuse,   N.  Y.     "Condulet." 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.    (See  adv.  pages  1»J-1»2.) 
Hart    &    Hegeman    Mfg.    Co..    3«   Capitol 

Ave..  Hartford.  Conn.      "H  &  H." 
Harvard  Electric  Co.,  625  W.  Van  Buren 

St..   Chicago.  III. 
Machen     Electric    Mfg.     Co.,     4639-43     E. 
Thompson    St.,    Brfdesburg,     Philadel- 
phia, Pa. 
METROPOLITAN        ELECTRIC        MFQ. 
CO..  East  Ave.  &  14th  St..  Long  Island 
City.    N.   Y. 
Peerless    Light    Co..    663   W.    Washington 

Blvd.,    Chicago.    111. 
V.  V.  Fittings  Co..   711  Cherry  St..  Phil- 
adelphia. Pa.    "V.  V." 
WntiTbury     Mfg.      Co.,      !3R      Grand     St.. 
Waterbury,  Conn. 


to  nt   snugly   In   the  end  ofs 

box    and    distributing    cabinets    for    adapt- 

her  of  circuits  entering  the  box.  TT)ey  are 
made  In  blank  forms  for  closing  either 
end  and  In  plates  with  knockouts  far  con- 
duit or  with  multiple  hole  porcelain  out- 
let  covers   for   open   wiring   Installations. 

Manufacturer: 

BQUA 

Mi  el 

81.) 

PLATES,  FIXTURE.— A  term  applied  to 
stampings  having  the  general  form  of  flat 
or  embossed  plates  which  are  used  on 
fixtures.  The  plates  may  be  used  in 
place  of  canopies  for  supporting  bracket 
arms  and  concealing  the  outlet  on  wall 
brackets  or  In  place  of  celling  canopies, 
In    this    case    the    plate    usually    supports 


lights.  This  plate,  really  a  ring  form,  In 
'his  case  acts  as  a  holder  for  the  seml- 
□dlrect    bowl    and    as    a    support    for    the 

Manufacturers: 

A 1  go  ma    Steel    Corp..    Ltd.,    Sault    Ste. 

Marie,  Ont.,  Can. 
American      Pin      Co.,      The,      Waterbury, 

Conn.     "Amplnco." 
Art   Craft    Fixture   Co.,   85    Academy   St., 

Newark,    N.    J. 
Best  Electric  Corp.,   476  Broadway,    New 

York,    N.   Y. 
Caldwell    &   Co.,    Inc.,    Edward    F.,    36-40 

W.  15th  St.,  New  York,  N.  Y. 
Dallas   Brass  &  Copper  Co.,    820   Orleans 

St..   Chicago.   111.    "600." 
Farlea   Mfg.   Co..  Decatur.   III. 
Frankel    Light   Co.    5016   Woodland  Ave., 

(-level.!  nd.    Ohio. 
I-Tledl^y-Voshardt    Co..    783-737    S.    Rel- 
ated   St.,    Chicago,    III. 
INTERIOR  LAMP  &  FIXTURE  WORKS, 

4888   N.   Clark   St.,  Chicago,   III. 
Peerless   Light    Co..    663    W.    Washington 


.    Chica 


,    111. 


,  Google 
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Plume   ft    At  wood    Mfg.    Co..    470   Bonk 

St.,  Waterbury,  Conn. 
STANDARD    ELECTRIC    ft    MFO.    CO., 
308    1st   Ave.,    E..    Cedar  Rapids.    Iowa. 
"Stelco." 
Waterbury     Mfir.     Co..     1J6     Grand     St., 

Waterbury,   Conn. 
White    Mfg.    Co..    J.    H.,    Ill    N.    3rd   St., 

Brooklyn.  N.  T. 
PLATES.  FLOOR  OUTLET.  —  Face 
plates  for  covering  floor  outlet  boxes  In 
which  are  mounted  receptacles  for  attach- 
ment plugs.  The  joint  between  the  plate 
and  box  la  usually  made  with  a  gasket 
to  exclude  moisture  and  dirt.  The  plate 
may  be  provided  with  a  tight  fitting 
hinged  or  threaded  cover  to  protect  the 
Interior  from  moisture  and  dust  when  the 
receptacle  Is  not  In  use.  In  some  cases,  n 
metal  bell-shaped  protective  cover  fits  over 
the  attachment- plug  cap  and  strews  into 
the  face  plate  In  the  floor. 
Manufacturers! 
Arrow    Electric   Co..    103    Hawthorne   St.. 

Hartford,   Conn.     "Arrow." 
Caldwell   Electric  Corp.,   1002   N.    Market 

St.,    Champaign,    III. 
CROUSE- HINDS  CO..  Wolf  ft  Tth  North 

Sts.,    Syracuse.    N.    Y.     "Condulet." 
Hart   &   Hegeman    Mfg.    Co.,    342   Capitol 

Ave.   Hartford,  Conn.     "H  &  H." 
METROPOLITAN        ELECTRIC        MFG 
CO..  East  Ave.  ft  14th  St..  Lon(t  Island 
City.    N.   T. 
... * '-"n   uo..   ess    w.    wai 

_.."_..,"  Jt.,  New 

IOTR.    N.    y. 
STEEL      CITY      ELECTRIC      CO.,      1M1 
Columbua  Ave..   Pittsburgh.   Pa.   "Steel 
City." 
PLATES        FLUSH       PUSH-BUTTON.- 
Push  buttons  are  often  Installed  with  flush 
plates    for    remote-control    switches   or    for 
signaling   circuits.      In   either   case    only    a 
single  button  Is  used  and  many  times  the 
mechanism   Is   merely   that  of  an   ordinary 
surface   type   push  button   for  a   door  beil. 
but  arranged  for  flush  mounting.     The  face 
plates  are  mode  In  square  and  rectangular 
forms   and    also    In    special    forms.      Some- 
times   buttons    are    Instated    In    a    row    or 
gang  and   a  single  plate  Is  uaed  for  all  of 
them.     This    form  Is   frequently   used  on   a 
desk    where    the    plate    Is    set    flush    with 
the    surface    of    the    desk    near    the    edge: 
gnng    plates    are    also    arranged    for    wall 
mounting.     These   plates  are  made  up  and 
finished    like   flush  awltch   dales. 
Manufacturers: 
Arrow    Electric   Co.,    103    Hawthorne    St., 

Hartford,  Conn.     "Arrow." 
Best   Electric  Corp..   476  Broadway,    New 

Yprk,   N.  Y. 
Bryant  Electric  Co.,  The.   Mil  State  St., 

Bridgeport,   Conn.     "Bryant." 
Build-Craft      Electric      Mfg.      Co.,      37-39 

Maspelh  Ave.,  Brooklyn,  N.   Y. 
Caldwell    A   Co..    Inc.,    Edward    F-,    36-40 

W.  15th  St..  New  York,  N.  Y. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  Y.   (See  adv.  pages  120.1-1833.) 
Hart    &   Hegcman    Mfg.    Co.,    342    Capitol 

Ave..   Hartford.   Conn.      "H   ft  H." 
Hart  Mfg.  Co.,   130  Hamilton  St.,   Hart 


ford. 


I    H." 


525  W.  Van  Bur 


Harvard  Electric  ( 
St..   Chicago,    111. 
Mac  hen     Electric    Mfg.     Co.. 
Thompson     St..     Brldesbut 
phis.    Ps. 
Manhattan 

17  Park  I - 

METROPOLITAN        ELECTRIC        MFG. 
CO..  Eaat  Ave.  ft  14th  St.,  Long  Island 
City,   N.    Y. 
Peerlesa    Light   Co..    £63    W.    Washington 

Blvd..  Chicago,  III. 
Stanley  ft  Patterson.  34  Hubert  St..  New 

York.    N.    Y. 
STEEL      CITY      ELECTRIC      CO.,      1221 
Columbus  Ave.,  Pittsburgh,   Pa.    "Steel 
City." 
TRUMBULL      ELECTRIC       MFO.      CO.. 
THE,     Plalnville.     Conn.       "C'rcle     T." 
(See  display  adv.   pages  1282-12*3.) 
Ward  Electric  Co..   Inc..   1411    Walnut  St.. 

Philadelphia,   Pa. 
WATERBURY     BUTTON      CO..     835     S. 
Main   St.,    Waterbury,    Conn.     (Sec   dls- 
play  adv.  page  1328.) 
Waterbury     Mfg.     Co.,     236     Grand     St.. 

Waterbury,  Conn. 
PLATES,  FLUSH  RECEPTACLE.— Me- 
tallic face  pistes  Tor  covering  attachment- 
Elug  receptsclea  mounted  In  flush  outlet 
axes  in  walls,  baseboards,  etc.  The  re- 
ceptacles are  made  In  several  forms:  see 
Receptacles.  The  plates  Tor  covering  thw 
several  types  arc  therefore  or  several 
forms.  Some  have  hinged  covers,  lids  or 
doors  to  keep  dust  and  dirt  out  of  the 
receptacle  when  the  plug  la  removed.  Oth- 


enter.  but  the  majority  have  dr 
ings  that  permit  the  receptacle  surface  to 
come  flush  with  the  plate  surface.  Duplex 
receptacle  plates  are  made  with  or  with- 
out covers.  All  types  are  supplied  for 
gang  receptacles  also  and  are  finished  In 
the  same  way  as  flush  switch  plates. 
Manufacturers: 

-irrow    Electric  Co.,    103   Hawthorne    St.. 
'  Hartford,  Conn.    ■"Arrow." 
Best   Electric  Corp..   476  Broadway,   New 

York.    N.    Y. 
Bryant   Electric  Co..  The,  1421  State  St.. 

Bridgeport,   Conn.     "Bryant." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.    (See  adv.  pages  1101- IMS.) 
Hart    ft   Hegeman    Mfg.   Co.,    341   Capitol 

Ave.,    Hartford',    Conn.      "H   *    M-" 
Hart   Mfg.   Co.,   230   Hamilton 
fo-J    "■ ' -J    "" 

Hut 

M..C _ _      _. 

rldesburg.     Philadel- 
phia.   Pa. 
Manhattan    Electrical    Supply    Co.,    Inc., 

17   Park   PI.,   New   York.   N.   Y. 
Mesa     Co..      Fernando     C,     Colt     St.     ft 

Chancellor   Ave..    Irvlngton,    N.    J. 
METROPOLITAN        ELECTRIC        MFG. 

CO.,  East  Ave.  ft  14th  St..  Long  Island 

City,    N.    Y. 
Pe'riess   Lleht    Co..    653    W.    Washington 

B'vd..    Chicago,    111. 
STEEL      CITY      ELECTRIC      CO..      1221 

Columbus  Ave..    Pittsburgh.    Pa.   "Steel 

City." 
TRUMBULL      ELECTRIC       MFC!,      CO.. 

THE,     Plalnville,     Conn.      "OTfle    T." 

(See   display   adv.    pages    1282-1283.) 
Ward  Electric  Co..  Inc..  1411  Walnut  St.. 

Philadelphia.    I'a. 
Waterbury     Mfg.      Co.,     236     Grand     St.. 

Waterbury,   Conn. 

PLATES,  FLUSH  SWITCH.— These  nr- 
face  plates  for  covering  (lush  switches  of 
the  rotnrv,  push-button  or  toggle  types 
mounted  In  flush  switch  boxes.  The  plates 
are  gen1  ra'lv  made  of  brass,  either  cost 
solid  with  the  edm.i  beveled  or  stamped 
from  thin  sheet  brass  to  give  the  same 
appearance.  They  are  finished  in  vnr'ous 
ways  with  brush  brass  the  most  widely 
used,  some  Of  the  olhor  m-re  common 
finishes  being  white  enamclel.  nlokrl- 
plated.  oxidized  copper  and  polished  brass. 
Flush  switches  are  often  mounted  In  gang 
switch  l-oiies,  having  two.  three,  four  or 
more  switches  adjoining.  Single  plates  are 
made  up  to  cover  the  entire  gang  of 
switches,  thus  having  a  much  bitter  ap- 
pearance than  separate  plates  in  a  row 
J -ilttlng    a    closer    spacing   of    the 


switches 
three- ga 


These 

She 


In 


Arrow    Electric   Co.,    103    Hawthorne   St. 

Hartford.   Conn.     "Arrow." 
Batifleld    ft    Sons,     Ltd„    W.  ^H..    370-86 

Jest  E„   ... 

York.  N.  Y. 
Brvant  Electric  Co.,   The.   1421    State  St.. 

Bridgeport,    Conn.     "Brynnt." 
Cnvln,    F.    T.,    400   W.    Ave.   26,    Los   An- 

gelrs.    rail.     "Cavln." 
Gavnor  Mfg.  Co.,  The.   Bridgeport.  Cnnn 
GENERAL      KI.UCTRIC      CO..      Sfh  (■!»-<- 

tadyTN.  Y.    (See  adv.  pages  110J   mi.) 
Hart   ft    Hegeman    Mfs.    Cn..    312    Cipito' 

Ave..   Hartford.   Conn.     "H  ft   H." 
Hart    Mfg.    Co..    230   Hnm'Tton    St..   H.-rl- 


THE    ST.    LOUIS    BRASS    MFG.    CO.. 

2C15   Washington    Ave.,    ft.    Lnnls.    Mo. 

"Lumo-Vitro."       (Porcelain    ••mi ""Hied.) 

(See  display    adv.    pages   1376-1277.) 
Mnehcn     Electric     MM.    Co..     4G3!>-'3     H 

Thompson      St.,    Brldesburfi,      Ph:i  lriel- 

phla.    Pa. 
METROI'OLITAN        ELECTRIC        MFG 

CO.,  East  Ave.  ft  14th  St.,  Long  Island 

Citv.  N.  Y. 
TVerlfs    Light    Co.     653    W.    WfisHngton 

Hlvd..    Chicago.    III. 
STEEL      CITY      ELECTRIC      CO..      1221 

Co'umhua  Ave.    Pittsburgh,  I'a.   "Stec' 


lgs  Co.  71t  Criorr 


St..   I"h  1 


PLATES,  FLUSH,  TELEPHONE.— 
Face  plates  having  small  bushed  holes  for 
telephone  cords  Intended  for  covering  spe- 
cial telephone  outlet  Jacks  in  wal's  or 
baseboards,  for  convenience  In  making 
Iraimrarv  telephone  connections  near 
bles    in   hotel    ■ 


Manufacturers: 


Electric  Co.,  The,   1421   State  St.. 

Bridgeport.    Conn.      "Brvant." 
Hart   ft    Hegeman    Mfg.    Co..    342   Capitol 

Ave..   Hartford.  Conn.      "H  ft  H." 
Mschcn     Flertrlc     Mfg.     Co.,    1639-43    E. 

Thompson     St.,    BrTdesburg.    Philadel- 

METROPOL'TMN        ELECTRIC        MFG. 

CO..  East  Ave.  ft  14th  St.,  Long  Is:and 

City,   N.   Y. 
Peerless    Light    Co..    663   W.    Washington 

Blvd..    Chicago.   111. 
Waterbury     Mfg.     Co..     236     Grand     St.. 

Waterbury,   Conn. 

ration 

instead  of  a  pipe.     The  plate  must  have  at 
least   4   sq.   ft.   of  surface  exposed   to   the 

soil  and  may  be  of  iron  or  copper,  the  lat- 
ter being  more  reliable  and  less  liable  lo 
corrosion.  The  plates  arc  surrounded  by 
coke  or  charcoal  to  secure  low  res'stsnee. 
Copper  plates  are  required  to  be  at  lenst 
No.  16  Stubhs  gege  In  thickness  and  ■not 
iron  plates  at  least  0.25  Inch. 
Manufacturers: 
Bunnell    ft    Co.,    J.    H-.    33    Park   Place. 

New  York,   N,   Y.      "Bunnell." 
Burn   Boaton    Battery  ft   Mfg.    Works.    SO 

Bovlston    St..    Boston.    Mass. 
HUBBARD  fi  CO..  R301  Sutler  St..  Pitts- 
burgh,   Pa.      "Hubbard." 


CO..  East  Pittsburgh,  Pa.    (See  display 

adv.   pages  1395-1402.) 
PLATES.      HOT,      HOUSEHOLD      AND 
PORTABLE.— Sm" II    electric    stoves,     usu- 
nllv   portahle.    having  one  or  more%  elcv(r' 


with  one  or  two  burners.  These  rln'es  are 
used  In  small  kitchens  for  preparing  [ood 
and  for  similar  uses  to  which  sma'1  stoves 

Manufacturers: 

Bramhntl.     Denne    Co..    251-266    W.    36th 

_8t„   New _York.    N.  T;_    "~ 

"Hughes 
Cenndlen    General   Electric  Co,    Ltd..    113 

King   St.,    W..    Toronto.    Ont..   Can. 
L'PTSON     ELECTRIC     APPLIANCE     CO.. 

INC..   E6E0  W.   Taylor  St..   Chicago.    IP. 

"Hughes."       (See    display    adv.     pages 

1192-1103.) 
ESTATE    KTOVE    CO..    THE.    Hamilton. 

Ohio.      "Estate." 
Globe  Stove  ft  Range  Co.,  The,  Kokomo. 

Ind.     "Globe." 
Kneeland    Mfg.    Co..-  Inc.,    The.    110    N. 

Main    St..    Wethers fleld.    Conn. 
Russell  Electric  Co.,  140  W.   Austin  An-.. 

Chicago.    III.      "Hold-Heel." 
Superior  Elerirlcs,  Ltd.,  Pembroke,  Onl.. 

Cor.      "Superior." 
WESTINOHOUKE    ELECTRIC    *    MFG. 

CO..    East    Pittsburgh,    Pa.       (See    dis- 
play  adv.    pages    1395-1401.) 
PLATES.      HOT,      MISCELLANEOUS.- 
Electrlenlly  heated   i     " 


uallv    and 

Odcrn 

materiel   1 

-  forming   It  and   for  r 


AMERICAN  EI.ECTRICAL  HEVTER 
CO..  Detroit.  Mich.  "American  Beau- 
ty" electric  hot  plate  Is  used  In  labora- 
tories and  for  ot'-cr  p'aees  where  a 
heating  surface  of  Jarge  ares,  and  fa'r- 
ly  high  temperature  Is  required.  Maxi- 
mum surface  temperature  approximate- 
ly 600°  P.  Made  In  six  sizes  from  St 
12   Ina.  to  18x30   Ins.,    furnished   with  a 
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5 -ft.  cord  and  three  heat  porcelain 
plus  and  receptacle  switch  for  series 
multiple   connection.— Adv. 

Bramhall,  Deane  Co.,  Zfil-MS  W.  lath 
St..  New  York,  N.  Y.    •■Deane." 

Bradford  Electric  Co..  Inc.,  9  Church  St., 
New  York.    N.  Y. 

ihimmslm  Co..  Chafes.  141-149  Com- 
merce St..  Newark,  N.  J. 

Cpnnrtlmi  Oncriil  Ek-etric  Co..  Ltd..  212 
King  St.,  W.,  Toronto,  Ont..  Can. 

1  leetrlc  Sleatng  &  Mfg.  Co.,  Westlake 
&      Republican      Sts..      Seattle.      Wash. 

"AptoPi." 

Electric    Heating    Apparatus    Co..     18-34 
Neatvtt   St.,    Newnrlt.    N.    I.      '■Multiple- 
Unit,"    "Hevl-Duty." 
HoapitBl    Supply    Co..    The.    157    E.    23rd 

St..    New    York.    N.    Y.      ■■Dodge." 
Kelmers  Mfg.  Co..   513  W.   SOth  St..    New 

York,   N.  Y. 
Ru  1  en  her      Electric      Co.,      Marlon,      Ind. 

"Rutenber." 
Superior  Electrics.  Ltd..  Pembroke.   Ont.. 

Can.      "Superior." 
Ward  Leonard  Electric  Co.,   Mt.  Vernon. 

N.    Y. 
WESTINOHOIIHE    BLECTHIC    &    MFC. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.  pages  1335-1402.) 
PLATES,     LUMINOUS     SWITCH.— Face 
plates    for   flush    switches   provided    with    a 
coating    of    special    paint    to    render    them 
luminous    in    the   dark.      Instead    of    cover- 
ing   the    entire    plate    with    the    luminous 
compound*  a    smalt    luminous    spot    only    Is 
often  provided  on  the  plate.    They  are  par- 
ticularly   useful    in    residences    when    walls 
may  be  marred   by  unsightly  finger  prints 
oround   the   plate  un'ess  some  such  means 
of  readily  locating  the  plate  is  provided. 


Ingt 


A  Products  Co.,  Hui 


Cold   Light  Mfg.   Co..  ISth  &  Blake   Sts.. 

Denver,   Colo. 
Ma  chen     Electric    Mfg.     Co..     4633-43     E. 
Thompson     St..     Brldesburg,     Philadel- 
phia,   Pa. 
MF.TROT'OL.ITAN        ELECTRIC        MFG. 
CO.,  East  Ave.  &  14th  St..  Long  Island 
City.  N.  Y. 
Iloneer    Corp.,    The.    1255    W.     B3rd    St., 

Chicago.  III.      "Eradinm  Luminous." 

Radium     Luminous     Material     Corp..     58 

Pine  St..  New  York,  N.  Y.     "Undark." 

PLATES,    NAME.— See    Name   plates    for 

machinery,    appliances,    etc. 

PLATES,  PANELBOARO  MOUNTING. 
—Backing  plates  on  which  are  mounted 
the  various  branch- circuit  switches  used 
In  panelboard  assembly  of  the  dead -front 
type. 


City,  N.  Y. 

PETERSON  CO..  INC..  CHARLES  J.. 
723-29   Fulton  St.,  Chicago,    III. 

PLATES.  POLE  BUTT  OR  HUB, 
STRAIN.  ETC.— The  butts  of  wood  poles 
are  subject  to  damage  by  wagon  hubs  at 
corners  and  on  much  traveled  thorough- 
fares. A  wrought  iron  plate  of  *»-'nch 
stock  attached  to  the  pole  by  spikes  or  tag 
screws  Is  often  used  as  a  protection  to  the 
pole.  These  are  sometimes  called  butt 
plates  or  hub  guards.  Where  strain  guys 
are  fastened  around  a  pole  the  latter  Is 
also  protected  by  strain  plates. 

Manufacturer: 

HUBBARD  &  CO..  6301  Butler  St.,  Pitts- 
burgh,   Pa.      "Hubbard." 

PLATES,  RAIL  JOINT.— The  plates  usii 
In  a  rail  joint  to  hold  the  ends  of  two  i  '■ 
Jsrent  rails  in  the  proper  relation  to  each 
other.      These   plates  are   made   in   a  grt-Ht 


variety   of   torn 
of    which    have 


lslderable 


.  _ ._    _j   Joint    ba 

one   to  the  shape  or   the   ban 
quentty  used   a      '  '""   " 


tr^- 


ndard  tee  rail  sections, 

angle  bars.     (Also  see  Joints,   rail.) 
Manufacturers: 
Algoma     Steel    Corp.,     Ltd..     Sault     Ste. 

Marie.    Ont.,    Can. 
Handlsn-Buck    Mfg.    Co.,    31!    N.    Third 

St..   St.   Louis.    Mo. 
Truck  Specialties  Co.,   Inc..  29  Broadway. 

New  York.  N.  Y.     "Trasco." 
I'.VITED   ELECTRIC   APPARATUS  CO., 
1523-33    Columbus   Ave.,    Boston.    M;iss 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.       (See    dis- 
play adv.   pages  1396-1402.) 
PLATES.  SEALING.— A  small  brass  rlnn 
or  plate   which  Is  used   In   certain   conduit 
fittings   for  vaporproof  lamps.      In   connec- 
tion with  a  receptacle  they  seal  the  open- 
ing In  the  fltting  so  that  gas  or  vapor  can- 


not  enter  when   the  globe   is   removed  or 

Manufacturers: 

Kuhtman     Engineering     Co.,     The.     840 

Champlaln  St.,   Toledo,   Ohio. 
Standard  Fibre  Co.,  11  Miller  St.,  Somer- 

ville,  Mass. 
UNITED  ELECTRIC   APPARATUS  CO., 

1529-33  Columbus  Ave.,   Boston,   Mass. 


ADJU: 


rER.— 


_    itch   box   li   _._.   _  _..    ._ 

brini?  the  switch  or  receptacle  even  with 
the  outer  surface  of  the  plaster,  the  de- 
sired adjustment  may  be  readily  made 
without  disturbing  the  box  or  plaster.  It 
usually  Includes  an  arrangement  or  screws 
by  which  the  ends  of  the  switch  may  be 
raised  or  lowered  In  the  box. 
Manufacturers: 
Schweitzer    &    Hers,    2S1    N.    Wels    St., 

Chicago,  IU. 
L'NITED    ELECTRIC   APPARATUS   CO., 
1529-33    Columbus    Ave.,    Boston.    Mass. 
V.  V.  Fittings  Co..  Til  Cherry  St.,  Phlla- 


plate  that  not  only  separated  the  rail  end 
tie  but  also  had  a  brace  supporting  the 
head  of  the  rail.  This  necessitated  a  dif- 
ferent type  of  plate  for  each  kind  of  rail. 
The  present  tendency  would  seem  to  he 
"■'■■   * of  plate   and    toward 


s  that  < 


L     iH-     U 


rtdth   c 


all  r_._  . 
Such   plates  c 


srght    ....... .,_ 

placed  aga'nst  the  edge  of  the  rails  to 
resist  the  tendency  of  the  ral's  to  shift 
outward  or  "spread."  Such  plates  are 
generally  referred  to  as  shoulder  tie  plates, 
Manufacturers: 

Atlas  Railway   Supply  Co..   1526  Manhat- 
tan   Bldg..    Chicago,    IU.      "Atlas." 
Handlsn-Buck    Mfg.    Co.,    212    N.    Third 

St..   St.   Louis,    Mo. 
Inland  Steel  Co.,  1st  National  Bank  Bldg., 

Chicago,   111. 
Ol'vcr    Iron    &    Steel   Co..    10th    &   Muriel 

Sts.,    Pittsburgh,    Pa. 
Rnllroad    Supply   Co.,    The,    203    S.   Dear- 
1  —    "      "1-,:aKO.  111. 
■v:nil   Iron 

...      lolldated     .......     _..„. 

Co.,  East  53rd  St.,  Cleveland.  Ohio. 
St.    Louis  Frog  &  Switch  Co.,   St.   Louis, 

Mo. 
St.    Louis  Malleable  Casting  Co.,   TT01   N. 

Track  Sreclnlties  CO..  Inc.,  29  Broadway, 


PLATFORM,    CABLE    SPLICER'S— This 

s  the  same  as  a  cable  car,   except  that  It 
s    larger    and    Is    adapted    to    the    greater 


which   a  cable   splicer 


-II ES,   POLE. 

.       .itached    to   a 

c  pole  for  the  use  of  repairmen  on 


•lal  braces  and  in  some  cases  where  a  large 
ogrllifr    and    the    platform    supported    be- 

Manufacturara: 

HALLETT   IKON    WORKS,    Harvey,    111. 

— "    "      display     adv.      page 


"Ilallctt." 
1254.) 


HUBBARD  &  CO.,  6301  Butler  St..  Pitts- 
burgh,  Pa.     '"Hubbard." 
Lnnz   &   Son.    Mathew,    Pittsburgh,    Pa. 
Meckel,    Fred    L.,   9-13   E,    13th    St..   Chi- 

PLATING.— The    very    extensively    used 

process  of  electricnlly  depositing  a  thin 
roetlnjr  of  one  metal  on  another.  See 
Electroplating:    also    Elcctrogalvanlzlng. 

PLATING  EQUIPMENT.— See  Electro- 
plating equipment. 

PLATING  GENERATORS.— See  Genera- 
tors, electroplating  and   electrolytic. 

PLATINIZED-  PLATINUM  ELEC- 
TRODES.—Electrodes  ot  platinum  upon 
which  spungy  or  finely  divided  platinum 
has   been    deposited,    giving    them   a   rough 


In     : 


inch  a 


orbing    hydrogen, 


forming   catalysis,   or   In   liberating  gases. 
than    smooth,    polished    electrodes. 

PLATINUM.— A  grayish  white  metal, 
very  malleable  and  ductile;  not  easily 
oxidized  and  not  attacked  by  most  acids 
Svmbol  It;  at.  wt.  194.8;  sp.  gr.  21.2;  m. 
p.  1755"  C.  It  occurs  associated  with  othel 
metals,  usually  In  very  small  amounts 
Considerable  is  now  recovered  by  treat- 
ment of  the  slimes  from  electrolytic  re- 
fining of  other  metals,  but  the  bulk  comes 
from  the  platinum  ores  of  Russia  and  Co- 
lombia. The  world's  production  In  19U 
was  about  60.000  troy  ox.,  less  than  one- 
fifth  of  the  annual  production  before  th« 
war.  due  to  the  conditions  In  Russia.  Tht 
average  price  In  New  York  in  1919  waa 
fill. 60  per  troy  oi.  Platinum  will  absorb 
many  times  Its  own  volume  of  certain 
gases:  it  la  valuable  as  a  catalytic  agent 
In  a  number  of  processes,  notably  the  pro- 
duction of  sulphuric  acid  by  the  contact 
process  and  In  the  fixation  of  atmospheric 
nitrogen.      It    Is    also    used    extensively    in 

laboratory  apparatus,   and  as  an  electrode 
material   for  electrolysis. 

PLATINUM  BLACK.— Very  finely  di- 
vided platinum,  which  is  found  to  be  quite 


i    Inac 


acids   e 


ordine 


platinum,  and  yet  to  be  much  more  active 
In  absorbing  hydrogen  and  In  acting  cata- 
lytlcally.  It  Is  made  chemically  by  pre- 
cipitating a  platinum  salt  solution  by 
sugar,  or  other  organic  reagent;  It  can 
also  be  deposited   by  electrolysis. 


crucibles. 


In  physical  labors- 


intiflc 


>   It 


also  has  extensl'  . 
electrical  apparatus  and  appliances.  Among 
the  latter  uses  are  for  electrolytic  cathodes 
and  anodes,  for  electrodes  In  electron.  X- 
ray  and  other  vacuum  tubes,  cautery 
points  and  sometimes  Tor  lightning  rod 
ftps.  etc. 

Manufacturers; 

American   Platinum  Works,   225-231   New 
Jersey    Railroad    Ave.,    Newark,    N.    J, 

Baker   &   Co.,    Inc..    54   Austin    St.,    New- 
ark, N.  J. 

Bishop  &  Co.   Platinum  Works.   J.,  Mal- 
vern,  Pa. 

Holx  &  Co.,  Inc.,   18   Madison   Ave..   New 
York.  N.  Y. 

PLATINUM  ELECTRODES.— Sheets,  foil 
or  wires  of  platinum  used  as  electrodes, 
usually  as  anodes,  In  an  electrolytic  proc- 
ess. As  anodes  they  are  unattacked  In 
conditions  where  many  other  metals  are 
attacked;  as  cathodes  they  are  conveni- 
ently  cleaned   by  acids,   for  reuse. 

PLATINUM  SHEET,  WIRE,  GAUZE, 
ETC.— Platinum  wire  has  been  extensively 
used  In  incandescent  electric  lamps  to 
lead  the  current  through  the  glass,  be- 
cause Its  temperature  expansion  coefficient 
Is  so  nearly  equal  to  that  of  glass.  Elec- 
trical contact  points  must  be  able  to  stand 
high  temperature  with  very  little  oxida- 
tion. Platinum  and  platinum  alloys  have 
been  found  to  meet  these  requirements 
very  satisfactorily.  It  Is  consequently  used 
for  contact  points  In  automotive  lgrflllon 
devices.  Induction  colls,  relays  and  for 
telephone  apparatus.  The  sheet  and  gause 
Is  largely  used  In  tf       -     -------   .-.....- 


Railroad  Ave.,   Newark.    N.   J. 

Anaconda  Copper  Mining  Co.,  41  Broad- 
way, New  York,  N.  Y. 

Baker  &  Co.,  Inc.,  54  Austin  St..  New- 
ark, N.  J. 

Bishop  &  Co.   Ilatlnum  Works.   J..   Mal- 


.etphla.    I  _. 

Handy    A    Herman.    59    Cedar 

York.  N.  Y.      (Sheet  and  wire.) 
Schawel  &  Co.,  James,  26  John  St.,  New 

York.   N.   Y. 
Wilson  Co..   The   H.   A..   9T  Chestnut  St., 


New 


— Dayton,    Ohio. 


Newi 

PLATT  IRON  WORK 
Manufacturers  of  feed  water  unun. 
Branch  offices,  San>  Francisco.  Cal.;  At- 
lanta. Ga.;  53  W.  Jackson  Blvd.,  Chicago, 
III.:  Boston,  Mass.;  Cleveland.  Ohio;  Phila- 
delphia, Pa.;  Pittsburgh.  Pa.:  New  York, 
N.   Y. 

PLAUT  A  CO.,  L,.— 434  E.  23rd  St.,  New 
York.  N.  Y.  Manufacturers  of  lighting  fix- 
tures, portable  elec"-'-  " '"  —  ■--*■-.-■ 

glassware,    reflector 


rlc  lamps,   Illuminating 
and    decorative   fans. 

rcrgie 


E  M  F  ELECTRICAL  YEAR  BOOK 


Partnership,    Herman    Plaut   i 


Leopold 


PLAY-O-LITE  CO.,  INC.— 1760  Main  St.. 
Buffalo,  N.  Y.  Manufacturer  of  piano 
lamps.  President,  Allan  Fraser;  vice- 
president,  Mary  R.  Cass;  secretary  _  and 
treasurer,  Charles  H.  Brown,  Jr.  * 

PLIA  DUCT.— Trade  name  for  non- 
metalllc  flexible  conduit  manufactured  by 
the  tihort  KK-cirlrai  Mfg.  Corp-.  1'enn  Yan, 
N.  Y. 


Short    Electrical    Mfg.    Corp. 

n.  y. 

PLIBRICO-— Trade  name  for  fire  brick 
manufactured  by  the  Jointless  Fire  Brick 
Co.,  1130  Clay  St.,  Chicago,  III. 

PLIER  INSULATING  SLEEVES.— Rub- 
ber or  composition  sleeves  Intended  to  slip 
over  and  cover  the  handles  of  electricians' 
pliers  to  protect  the  user  against  electric 
shock  from  handling  live  current -carrying 
parts.     Thei        "  '"   "'   *'■' 


i  sizes  of  standard 
Manufacturer*; 
Cronk   &  Carrier   Mfg.   Co..    The,    109  W. 


Utica  Drop  Forge  ft  Tool  Co.,  2415 
Whiteaboro  St..  Utlca,  N.  Y.     "Utica." 

PLIER  POCKETS. — For  carrying  pliers 
or  other  tools  while  at  work,  electricians 
and  linemen  sometimes  use  a  leather 
pocket  strapped  to  the  belt.  The  pocket 
la  simply  a  small  leather  case  or  pouch 
formed  to  fit  the  ordinary  lineman's  pliers. 
The  back  la  usually  slotted  to  accommodate 
the  belt. 


BUHRKE     CO..     R. 
.    Chicago.    111. 


1238    Fullerton 

LakeB'f'de^FoTg'e'Co.'.'  East  Lake  Rd..  Erli 

Pa.      "Lakeside." 
Phoenix    Hardware    Mfg.    Co..    49-53    1111 

nois  St..  Buffalo,  N.  Y. 
Utlca     Drop     Forge     ft     Tool     Co..     2415 

Whitesboro  St.,  Utica,  N.  Y.     "Utlca." 

PLIERS,     ARC      LAMP     CARBON— Arc 

lamp    carbons    when     In    use    become    ex- 

adjust    them    requires    some    form    of   hand 
tool       Special    forms   of  pliers   which   have 

S.ws    suitably     designed     for     holding    arc 
mp   carbons  are   usually  employed. 
Manufacturer: 
Pease  Co.,   The   C.    P.. 

St.,  Chicago.  III. 
PLIERS  CRIMPING.— These  pliers  are 
of  a  special  design  particularly  suited  to 
crimping  cable  rings  onto  the  messenger 
or  suspension  strand.  However,  they  are 
also  used  for  crimping  similar  hangers 
onto  wire  for  other  than  this  particular 
use.  They  are  commonly  used  on  the 
heavier  galvanized  rings,  which  are  diffi- 
cult to  crimp  with  ordinary  pliers. 


rank  1  In 


UBBARD  &  CO.,  G301  Butler  St.,  Pitta 


Uttca  Drop  FOrge  &  Tool  Co.,  2415 
Whitesboro  St.,  Utlca,  N.   Y.      "UUca." 

PLIERS,  CUTTING.— This  term  ts  gen- 
erally applied  only  to  such  pliers  that  are 
designed  with  special  cutting  edges  on 
the  Jaws  for  cutting  wire.  The  common- 
est type,  side-cutting,  has  the  blades  on 
the   side   of   the   Jaws,   the   tool   othei 


the  ends  of  the  Ja- 


plier 

_   ,...    , „..,.  _._  used  for  cu 

only.     The  side-cutting  pliers  ai 


for  oi 
Adv. 


ein   produotH,    and    wril 


&  Co..  Inc.,  583  18th  Ave.,  New- 
ark, N.  J.  -ariptite,"  '■Gripall," 
"Grlpkut,"    "Victor." 

Lakeside  Forge  Co.,  East  Lake  Rd„  Erie, 
Pa.     "Lakeside." 

May  lift  w  Stetl  lTo(lurt^,_  Inc.,   251 


..tck.  N.  J.  "Neversllp" 
pliers  with  renewable  blades 
ible  steel  are  made  of  the 
forged  steel  and  are  so  constn 
when  the  blades  become  woi 
broken,  they  can  be  removei 
placed  by  new  ones,  thus  n 
tool    almost    indestructible. 


"Neversllp"  Side-Cutting   Pliers 
being   made   in    two   parts    pern 


the.) 


i    the 


[iiiidi'   in  nm..y  forms  for  r —    ■-- 

line  construction,  telephone  switchboard 
work,   house  wiring,   etc. 

Manufacturers: 

Billings    ft    Spencer    Co.,    The,    Hartford, 


BUHRKE  "CO.,  R.  H..  1238  Fullerton 
Ave.,    Chlrago,    III. 

Columbus  Handle  ft  Tool  Co.,  The.  Co- 
lumbus,  Tnd. 

Cronk  ft  Carrier  Mfg.  Co..  The,  109  W. 
Water  St.,   Elmlra.  N.  Y. 

Guaranteed  Tinttery  Co..  3017-25  Lucas 
Ave.,    St.   Louis,    Mo. 

Kltborn  A  Bishop  Co.,  The,  Chapel  & 
Lloyd  tStM..    New    Haven,    Conn.      — 

klein'  &  sons,  mathias,  asoo  Bel-  I 

mont  Ave.,  Chicago.  111.    See  page  1259 
for  illustrations  and   other   Information  [ 


slble  ateel  (or  each  purpose  and  this 
has  been  done  by  making  the  blades  of 
the  highest  grade  of  crucible  ateel.  giv- 
ing a  tough,  sharp  cutting  edge,  while 
the  handle  or  body  Is  made  of  the  be" 
drop  forged  steel.  Neversllp  pliers  ( 
used  by   linemen,   electricians,   mecha 

Peck'.    Stow    ft   "Wilcox   Co.,    The,    Sout 
Jngton,  Conn.     '"" 

Jultnlo;  N.  \. 

Co.,     William,     New     Haven, 
Conn.     "Bernard's." 
Scliriver    Co.,     O.    P.,     Cincinnati.     Ohio, 

SMITH  ft  HEMENWAY  CO.,  INC..  Irv 
ington,  N.  J.  No.  1950  "Red  Devil' 
heavy  electrician  plier.     Made  In  6,  7, 


......      ...      Co.,     2415 

St.,   Utlca.   N.  Y.      "Utica." 
Whltaker    Mffr.     Co.,     409    S.     Green    St.. 
Chicago.        III.  "Triple        Diamond," 

"Whltaker." 
PLIERS,  GAS.  — Pliers  having  jaws 
urved  on  the  Inside  and  provided  with 
otched  op  serrated  surfaces  Intended  par- 
ticularly for  use  with  pipe  Or  tubing  of 
small  size,  sucH  as  is  used  In  gas  und  clec- 
""  ■  -  -  "ers  usually  have 
endwise    working 


service  to  make  minor  repairs  or  changes 
'  l  circuits, 

Manufacturer*: 

Cronk   ft  Carrier   Mfg.   Co.,    The,   109    W. 

Water  St.,   Elmlra,  N.  Y. 
Hopewell    Insulation    ft    Mfg.    Co.,    Inc., 

Hopewell.  Va. 
llvflckl    Mfg.    Co.,     The,    21    Walker    St., 

New  York,  N.   Y. 
Johns-Pratt   Co.,    The,    555   Capitol   Ave.. 

Hartford,   Conn. 
Mathias -Hart     Co.,      51G     Atlantic     Ave.. 

Boston,     Mass.       "Service." 
NEVETtSI.IP    WORKS.     THE,    Hamilton 

ft  Nellson   Sta.,   New  Brunswick,  N.   J. 
Rulilier   Insulnted  Metal  Corp.,   Plalnfleld, 

N.  J. 
SMITH   ft  HEMENWAY  CO..   INC.,   Irv- 

ington,    N.    J."     No.    4950    "Red    Devil" 

Insulated  plier  is  tested  and  tagged  by 


e   of  d 


e  for 


i    ft    Spencer   Co.,    The,    Hartford, 

Cronk   ft  Carrier  Mfg.    Co..   The,    109   W. 

Water   St..    Elmlra.    N.    Y. 
Lakeside  Forge  Co.,  East  Lake  Rd„  Brie, 

Pa.     "Lakeside," 
l'f-ek.    Stow    A.    Wilcox    Co.,    The,    South- 

Ington,    Conn.      "Pexto." 
Phoenti    Hardware    MIg.    Co.,    49-53    IUI- 


"Red  Oevll"  No.  4950 


the    Electrical    Testing    Li 

stand   10.000  volte.— Adv. 
Utica     Drop     Forge     ft     Tool     eo.,     2415 

Whitesboro  St.,   Utica.  N.  Y.     "Utlca." 
Whltaker    Mfg.    Co.      '*"     "      " ""' 

Chicago, 


'Triple       Diamond," 


PLIERS,     INSULATION     STRIPPING. 

For  rapidly  removing  Insulation  from  wlr 
In  making  Joints,  etc..   this  special  form 
pliers  Is  used.     It  IB  equipped 
cutting  edges   which 


length  of  insu- 

liinujj     ii    mi-    .— ...v     -   -putting   the    cut 

strip  so  that  It  may  be  readily  removed. 
The  culling  blades  are  mounted  on  the 
jaws  of  the  pliers  which  are  other  wire 
similar  to  the  ordinary  form  of  these  tools. 

Manufacturers: 

Utlca  Drop  Forge  &  Tool  Co.,  2415 
Whitesboro  St.,   Utica,   N.  Y.      "Utlca." 

Whitakcr  Mfg.  Co..  409  S.  Green  St., 
Chicago,        111.  -Triple        Diamond/ 


•  ,    Utlca. 

Co..    409    

Triple  Diamond,"  " 


_  ....         ...      .-      -„.     Co..     2415 

Whitesboro  St..    Utlca.  N.   Y.      "Utica." 
Whltaker    Mfg.    Co..     "  *     " 
Chlcni        —      ' 


PLIERS,  INSULATED.  —  Electricians' 
illers,  the  handles  of  which  are  perma- 
Kiitl.  .-.in-red  with  Insulating  compound 
>r  sleeves  to  protect  the  user  from  shock 
n    working    on    circuits.      They    are ■   tom- 


il    dt'sirut. 


.. lence  In  handling  small  or  relatively 

inaccessible  parts,  such  as  connections. 
screws  etc-.  In  telephone  switchboard 
equipment,  meters  or  other  apparatus. 
Though  ordinarily  straight  nosed  these 
pliers  are  for  convenience  in  working  on 
otherwise  inaccessible  points,  sometimes 
curved  into  a  right-angled  bend. 
Manufacturers: 
Cronk  &  Carrier  Mfg.   Co.,    The,    109   W. 

Water  St.,    Elmlra,    N.    Y. 
KLEIN    ft    SONS,    MATHIAS,    3200    Bel- 
mont Ave.,  Chicago,  111.    See  page  1359 
for   llluatratlona  and  other    information 


r   our   complete   catalog  t 

Kraeuter  ft  Co.,  Inc..  583  18  th  Ave., 
Newark,    N.    J.      "Dreadnought." 

Moyhew  Steel  products.  Inc..  291  Broad- 
way, New  York.  N.  Y.     "Mayhew." 

Peck,  Stow  ft  Wilcox  Co.,  The  Southing- 
ton.  Conn.      "Pexto." 

SMITH  ft  HEMENWAY  CO.,  INC., 
Irvlngton,    N.  J.      "Red  Devil." 

Utlca  Drop  Forge  ft  Tool  Co..  1411 
Whitesboro  St.,   Utica,   N.  Y.      "Utlca." 

Whtiakr,  Mfg.  Co..  409  S.  Green  St.. 
Chicago.  III.  "Triple  Diamond." 
"Whltaker." 

PLIERS,  MISCELLANEOUS.— These  are 
ilncers  or  pliers  of  special  forms  o~  


features,  such  as  having  auxiliary  eut- 
•ches   for  piping, 
ltirely    special 


, made  lor  particular 

coll   pliers   for   removing   hf- 


L. ,      :chboarde      and 

having   tapering   Jaws    for    adjusting 
springs  on  telephone  switchboards,   etc. 
Manufacturers: 

Au-to    Compressor    Co.,    The.    233    Mul- 
berry   St.,    Wilmington.    Ohio.       "Oro." 
BaPcalo  Mfg.  Co.,   Buffalo,  N.  Y. 
Billings    ft    Spencer    Co.,    The.    Hartford. 

BUHRKE     CO..     R.     H„     1238     Fullerton 
.  Avu,    Chicago.    III. 
Crescent    Tool    Co.,    Jamestown.     N.     Y. 

"CeeTeeCo."    "Crescent." 
Cronk   ft   Carrier  Mfg.   Co..  The.    109   W. 
Water  St.  Elmlra.  N.  X,    _    _  I  _ 
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Dallas  Brass  &  Copper  Co.,  £20  Orleai 
St.,   Chicago.    111.      (Fixture  chain.) 

KLEIN  &  SONS,  MATHIAS.  3200  Be 
mont  Ave.,  Chicago.  III.  Klein  plic: 
are  the  standard  for  all  electricians  ai 
mechanics  and  are  known  the  wor 
over.  They  are  made  In  the  followlr 
styles:  Side  cutting,  long  nose,  loni 
nose  side  cutting,  long  flat  nose,  long 
flat  nose  with  side  cutters,  duck  bill 
or  weavers  pliers  with  or  without  cul 
ters,  oblique  cutting  pliers,  diagom 
cutting  pliers,  end  cutting  pliers,  an 
slip-John  pliers.  All  of  the  above  at 
made  of  high  grade  steel,  carefully 
tempered  and  closely  inspected  to  In 
sure  the  highest  grade  workmanship 
See  page  1259  for  Illustrations  and  In- 
formation concerning  other  Klein  prod- 
ucts. Also  send  for  our  complete  cat- 
alog of  construction   tools. — Adv. 

Lakeside  Forge  Co.,  East  Lake  ltd,, 
Erie.  Pa.    "Lakeside." 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way, New  York,   N.   Y.     ■'Mayhew." 

Mayhew  Tool  Co.,  Will  lama  town,  Pa. 
"Link  Key." 

Peek,  Stow  &  Wilcox  Co.,  The,  South- 
Ington,   Conn.     "PextO." 

SMITH  &  HEMENWAY  CO.,  INC.,  Irv- 
Ington.  N.  J.    "Red  Devil." 

Utica  Drop  Forge  &  Tool  Co.,  2415 
Whltesboro  St.,   UUca,   N.   Y.     "Utlca." 

Whltaker  Mfg.  Co.,  109  ».  Green  St., 
Chicago.  111.  "Triple  Diamond," 
"Whltaker." 

.ECTING.— The 
.,  --   i  trolley  wheel, 
a   tondult    or    underground    col- 
t-car system,  to  convey  currant 
Only  a  few  ■— "-   - 


PL  UGALL.— Trade  name  for  heater  cord 
plug  manufactured  by  the  Magnus  Klectric 
Co.,  Inc.,  109   Broad  St.,   New   York,   N.   Y. 

PLUG  AND  JACK.— A  very  much  used 
device  In  telephone  work  to  connect  a  sta- 
tionary conductor  and  a  flexible  one.  The 
plug  Is  attached  to  a  flexible  conductor 
and   is  shaped   to   fit  into    the  Jack   and   to 

switchboards  but  also  found  In  automatic 
work.  See  Plugs,  telephone  cord,  also 
Jacks,   telephone  switchboard. 

PLUGGING.— A  method  of  braking  a 
motor    to   bring   It   to   a  rapid    stop   by    re- 


.  it  rather  than  In  normal  opera- 
tion, unless  the  equipment  Is  specially  de- 
signed for  the  purpose.  Also  see  Control- 
lers,  plugging  type. 

PLUGS.— In  electrical  uses,  a  plug  Is 
commonly  employed  as  a  switching  or  con- 
necting device.  It  usually  consists  of  an 
Insulated  part  or  handle  lo  which  is  firmly 
attached  one  or  more  metallic  contacts 
which,  upon. proper  manipulate 


the    < 


<   the 


other  of  the  plug  or  through  the  h 

connected    to   the    plug.      Another 

form  la  the  spark  plug  screwed  ini 
cylinder  head  of  an  Internal  combustion 
engine  to  furnish  the  Igniting  spark.  Spe- 
cially formed  plugs  are  also  used  by  elec- 
tricians to  close  the  temporarily  unused 
ends  of  conduit  and  to  attach  their  fish 
wire  to  flexible  steel  conduit  when  it  is 
being    Installed.       More     detailed     descrip- 


tions  will   be   four 


irtable     appliances, 
The  plui 


often  made  of  porcelain,  some  having 
letal  protective  casing,  but  molded  In- 


twisting  the  cord  when    the   plug   i 
ri    or    removed,    swivel    attachment 


avoid 

are  provided  on  some  plugs,  ttlesc  consist- 
ing of  a  rotating  sleeve  or  a  swivel  shell 
which  Is  screwed  Into  the  socket  without 
turning  the  body  of  the  plug.  Other  plugs 
provide  for  this  by  having  a  short  thread 
In  the  screw  shell.  Weatherproof  plugs 
are  made  which  have  a  molded  body  with 
two  short  pieces  of  rubber -cove  red  wire 
securely  fastened  In  place  and  extending 
through  close-flttlng  holes  to  make  the 
connections  to  the  cord. 


Manufacturers: 

Arrow  Electric  Co..   103   Hawthorne  St.. 

Hartford.  Conn.     "Arrow." 
Becker     Electric      Works,      305S      Lincoln 

Ave..  Chicago,  IIL 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 
W.      Washington     Blvd.,     Chicago.     III. 
"S-O-l"     Swivel."       (See     display     adv. 
pages  1211-1234.) 
Beat   Electric   Corp.,    176    Broadway,   New 

York,    N.    Y.     "Use."    -'Best." 
Bryant  Electric  Co.,  The.   1421   State  St., 

Bridgeport,  Conn.     "Bryant." 
Canadian  General  Electric  Co..    Ltd..   212 

King  St.,  W.,  Toronto,   Ont,,  Cun. 

CUTLER-HAMMER     MFG.      CO..     THE. 

Milwaukee.   Wis.     C-H 

Swivel     Attachment     Plug. 

^       (C-H     8000.)       The    unique 

m      construction   makes  a  posl- 

J      live  swivel  possible.     After 

J     being  attached  to  the  cord 

I  ■     there    Is    no    possibility    of 

■  the    parts    becoming    sepa- 

■  rated      when      being      un- 
f      screwed     from    the    socket. 

C-H   8000       1225-1230P— Adv8   "'      P8BeB 

Duncan  Electrical  Co..  Ltd.,  2  Inspector 
St..  Montreal,   Que.,  Can. 

GARFIELD  MFG.  CO..  Garfled,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Standard."  See  adv. 
pagea   1203-1223.) 

Machen  Electric  Mfg.  Co..  4633-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia.  Pa. 

Miliums  Kh'ctric  Co.,  Inc.,  109  Broad  St., 
New  York,  N.  Y. 

METROI'OLITAN  ELECTRIC  MFG. 
CO.,  East  Ave.  &  14th  St..  Long  Island 
City,    N.    Y. 


.    Inc..    Solvay    Stat 
"P.   &  S." 
.     _>.,    661    W.    V 
Blvd.,    Chicago,    IIL      "Stuar 
Fast." 
EliiHBell    &    St  oil    Co.. 
St..  New  York.  N.  ' 
STEEL  CITY   ELECTRIC  CO..    1221   C. 
lumbus  Ave.,  Pittsburgh.   Pa.      "Cam 
belL" 
Union    Electric    Co..     Inc..     Hamilton 

Clarlt   Sis..    Trenton.    N.   J. 
UNION  ELECTRIC  CORP.,  103  Mott  S 


.  151  W.  18  St..  New  York.  N.  Y. 
i  Is  a  one-piece,  solid  molded  plug, 
molded    under    pressure,    of   a    high 


Walsh  Weatherproof  Plug 


page  1S0S.— Adv. 
PLUGS.    ATTACHMENT,    SEPARABLE. 

-Sepm-nhle  plugs  are  designed  to  be 
crewed  into  ordinary  electric  lamp  sock- 
ts    or    receptacles    to    obtain    current    for 


. ... projecting  prongs  o 

that  can  he  Inserted. Into  c 

cesses    in    the    body    ; 


f  separable  plugs 


i.Uy  either  p.'irallcl  or  in  landfill  and  for 
polarized  pluus  at  rrght  angles  to  each 
other.  Porcelain  arid  molded  composition 
arc  iKitli  used  for  the  cap  and  plug  body; 
porcelain  caps  are  vcrv  often  covered  with 
metal.  Special  split  bushings  which  grip 
ihe  cord  and  relieve  the  strain  from  the 
cord  terminals  are  provided  In  some  cups. 


the  body  and  there  Is  n_  __ 

a  twisted  cord.  If  any  violent  strain  is 
put  on  the  cord  accidentally  while  the  ap- 
pliance is  connected,  the  plug  will  gener- 
ally separate  and  prevent  damage  to  the 
appliance  or  fixture.  The  caps  may  be 
used  directly  as  plugs  In  receptacles  hnv- 
Ing  contacts  that  rii  the  blades  or  prongs 
of  the  cap.  which  Is  true  In  several  stand- 
ardized interchangeable  types  of  recepta- 
cles now  available. 
Manufacturers: 

A.IAX  ELECTRIC  SPECIALTY  CO..  St. 
Louis.  Mo.  AJax  No.  31  two-piece 
attachment  plug  Is  ruggedly  built  and 
extensively  used  for  household  appli- 
ances. The  body  consists  of  a  high 
heat-resisting  composition,  which  en- 
sures  long  life  and   permanent   service. 


* 


AJax   No.  33 

Bronze  springs  grip  the  prongs  secure- 
ly, ensuring  perfect  contact.  The  shell 
fits  snugly  Into  all  standard  receptacles. 
Base  or  cap  can  be  supplied  separately 
if  desired,  and  both  are  designed  for 
all  well  known  makes  of  standard  re- 
ceptacles and   attachment   plugs.— Adv. 

Anderson  Mfg.  Co..  Albert  &  J.  M.,  289- 
305   A  St..   Boston,   Mass. 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford.  Conn.    "Arrow." 

Becker  Klectric  Works,  3055  Lincoln 
Ave..   Chicago.    111. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco, 
Toronto.     Benjamin  Con  vert  - 


i.-('ii|i   li 


blades 


j  plvo 


rned     Into     line     and     vice 

Vtyg     versa  with  the  Angers.     This 

•T*'      adapts     the     cap     to     either 

sJjSBBBSj       parallel  or  line  blade  attach- 

^HV       ment    plugs     or    receptacles, 

«■        This   line   of   separable   plugs 

^^T       also     includes     the     standard 

parallel       blade      attachment 

-,plug     and     the     short     blade 

separable    attachment    plug    with    cap 

which  separates  at  an  angle.  — Adv. 

Meant  Electric  Co.,  The.    1421  State  St.. 

liiidK'-io".  Conn.    "Bryant," 
Canadian   Genera!   Electric   Cu..   Lid..    212 

King  St..  W„   Toronto.   Ont.,   Can. 
CHOrSK-HINDS  CO.,    Wolf  &  Tib   North 

Sts.,    Syracuse,    N.    Y.     "Condulet." 

CUTLER-HAMMER     MFG.      CO..     THE. 

Milwaukee.    Wis.     The   arrangement    of 

outlet  contact  slots  and  the 

.^^^PW    attaching    caps    employed    In 

(J^^^K  the  C-H  TTOO  line  of  "Stand- 

s\V  ard"  Attachment  Plugs  con- 

TflV" ' 


V 

C-H   7700    ' 


adopted  by  the  leading  elec- 
trical manufacturers.  The 
cap  has  parallel  contact 
blades  riveted  to  a  Thcrmo- 
plax  body.  Riveting  holds 
the     blades     In     permanent 


The   t 


a  P  pea  rati 


of     i 


the 


finish  Is  Improved  I 

adv.   pages  1225-1230. — Adv. 

F1T-/GKISAI,D     MFC     CO.,     THE,     Tor- 

rington.  Conn.     "Fits  E-Z." 
Freeman     Electric    Co..     E.     H..     S03     E, 

State   St.,    Trenton,    N.   J. 
GARFIELD    Mill    CO.,    Garfield,    N.    J. 
GENERAL      ELECTRIC      CO..      Se.heiiec- 

tady,    N.    Y.      "Standard."     (See    adv. 
pages    1203-1223.) 
Hiitihell.    Inc..   Harvey,  Bridgeport,   Conn, 


M  te. 


3-43    : 


phis.  Pa. 

Manhattan    Electrical    Supply    Co.,    Inc., 
17   Park   PI.,   New  York,   N.   Y.     "Man- 


,  Google 


£  M  F  ELECTRICAL  YEAR  BOOft. 


Co.,     H.     T..      Philadelphia,      Pa. 


Ave..  Hartford,  Conn, 
HICHARDS    &    CO..    GEORGE,    56T    W. 

Monroe    St..    Chicago,    til. 
Russell    ft    Stoll    Co..    17-27    Vundewaler 

St.,   New  York,   N.   Y. 
Somerville    Radio    Laboratory,    102    Heath 

St.,    Somerville,   Masa. 
Stanley  ft  Patterson,  34  Hubert  St.,  New 

York.  N.  Y. 
Trenton  Electric  &  Conduit  Co.,  Tyler  & 

Canal  Sts„  Trenton,  N.  J. 
TRUMBULL  •  ELECTRIC      MFG.       CO.. 

THE.      1'lalnvllle.     Conn.      "Circle     T  ■■ 

(See  display  adv.   pages  1282-1283. 


I'nlon 


i:io 


Co., 


Hamilton     « 


i    York,    N.    Y. 


WALSH     ELECTRICAL    SUPPLY    CO., 
INC.,   161   W.   18th  St.,   New   York,   N. 
Y.     (See  display  adv.   page   1305.) 
Win  d  ma  n-Golu  smith,     inc.,    399-403    East 

Ave..  1'erth  Amboy.   N.  J. 
PLUGS,      ATTACHMENT,      SPECIAL.— 
orary  connection  to 
rnished     In     special 


a;  three- pole  plugs  are  also 
!  heating  devices  which  have 
ir  possible  heats,  and  with 
le  tools,  such  as  drills  or 
ire  the  third  wire  is  provided 


"olarity    plugs    I .     .    „ 

his   class;    they   are    used    on   d-c.    circuits 
mostly  for  charging  small    batteries  or  (or 

netlc    work.       Plugs    with    rotatable    blade 
contacts    are    also    available    that    can    be 
used   In   receptacles  with  either  tandem  or 
parallel   contact  silts. 
Manufacturers: 
Adslt    Laboratories.    The.    825    Hennepin 

Ave.,    Minneapolis,    Minn. 
Anderson   Mfg.  Co.,   Albert  &  J.  M.,   289- 

305   A   St.,    Boston,    Mass. 
Becker     Eleclrlc      Works,      3055      Lincoln 

Ave..  Chicago,    III. 
BENJAMIN    ELECTRIC  MFG.  CO.,   Chi- 
cago,      New       York.       San       Francisco. 
Toronto.     Benjamin  swivel  attachment 

plugs      with      a      threaded 


irtal     : 


t  the 


thai 


ortlon 


iatlng  the  applb 


cord.        Rating.      660-watta. 

2  SO -volts. —Adv. 
Besl   Electric  Corp.,   476  Broadway,   New 

York,    N.    Y.     -Use."    "Beat." 
Bryant   Electric  Co.,  The,   1411  State  St., 

Bridgeport.   Conn.     "Bryant." 
Canadian   General   Eectrlc   Co.,    Ltd..    212 

King  St.,  W..  Toronto,   Ont.,  Can. 
Conneaut    Metal    Works    Co..    The,    Con- 

CUTLER-HAMMER  '  MFG.  CO.,  THE. 
Milwaukee.  Wis. 

GARFIELD  MFG.   CO..   Garfield,    N.    J. 

Hurt  MfK.  Co.,  230  Hi.mllton  St.,  Hart- 
ford, Conn.    "Diamond  H." 

Hubbel),    Inc.;   Harvey,   Bridgeport,  Conn. 


'•Signal  lie. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Mopms  Kluctric  Co.,  Inc.,  109  Broad  St., 
New  York.  N.  Y. 

Manhattan  Electrical  Supply  Co..  Inc.. 
17  Park  11.,  New1  York,  N.  Y. 

METROI'OLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  &  14th  St..  Long  Island 
City,  N.  Y. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  I'a.  (See 
display  adv.  pages  1302-1304.) 

Oliver  Eleclrlc  &  Mfg.  Co.,  4221  Forest 
Park   Blvd..   ™    '  ■-■■"■     " 

l'aiste     Co.,     1 
"I'alst 
ft  Heg 
Hartford,   Conn. 

PARKER  ft  SON.  INC.,  J.  H..  Parkers- 
burg.  IV.  Va.  Attachment  plugs.  No 
1159  Is  a  weather-proof  plug— Adv. 

RICHARDS  &  CO..  GEORGE.  555  W. 
Monroe  St.,  Chicago.  111.  Exclusive  dis- 
tributor of  the  Hemco  Twin-Lite  Plug: 
a  practical  utility,  giving  twin  aervlci 
from   a   single    socket.      The  Twin- Li  t< 


It    is    made   of    Inde'st 


Hemco  Twin-Lite  Plug 


cud   rough   usage.      The   Tw! 
a    wide    Held    of   application 


STEEL  CITY  ELECTRIC  CO..  Pitts- 
burgh. Pa.  (Write  for  Catalog  33.) 
"Campbell"  attachment  plugs,  designed 
for  use  with  Campbell  receptacles,  are 
particularly  adapted   to   railway  repair 


rugged  construction.  The  plug  Is  mi 
of  well -seasoned  hard  wood,  boiled 
paraffine  until  thoroughly  Impregnat 


4* 


with  strong  phosphor  bronze  spring 
contacts.  The  receptacle  Is  usually  en- 
closed In  a  3S-ln.  round,  cast-iron  box 
with  square  or  round  cover  as  desired 


Cover  Is  fitted  with  sprlng-hlng  d  lid. 
which  automatically  closes  when  plug  is 
removed.       Single     or     double     pendant 


>    turn 


—Adv. 


UNION  ELECTRIC  CORP.,  103  Mott  St., 
New  York.  N.  Y. 

Wind  man -Gold  smith,  Inc.,  399-403  East 
Ave.,   Perth   Amboy,   N.   J. 

PLUGS,  ATTACHMENT.  SWIVELINQ. 
—The  swiveling  plug  Is  non-separable  but 
is  provided  with  a  rotating  sleeve  so  thai 
It  may  be  Inserted  without  twisting  the 
cord.  These  plugs  are  made  for  lamp  cord 
or  for  use  with  armored   cable. 

PLUGS,  BATTERY  -  CHARGING.  — 
These  are  special  heavy-duty  plugs  de- 
signed for  connecting  to  receptacle  outlets 
in  the  charting  circuits,  and  sometimes 
siliui  in  the  receptacle  on  the  vehicle,  for 
.....  ---.-|cies  or 

railway 


of  electric  v 


IriK    c 

rugged     construction    with    h--„-      .. 
capable    of   carrying   heavy    currents    for   a 
long    time.      There     are    several    styles    of 

orally  cylindrical  in  shape.     It  la  necessary 
that  the 


;  or   sleeve.      Rectangular 


blocks  with  the  c 


use    of    charging    plugs    i 

makes  possible   the  charging  of  _  _ 

In  an  electric  vehicle  or  in  the  train  wtth- 

e  their  batteries  charged 

Manufacturers: 

Anderson  Mfg.   Co..  Albert  ft  J.   M..   289- 

305    A    St..   Boston,    Mass. 
AUTOMATIC     ELECTRICAL     DEVICES 

CO..     120-122    W.    3rd    St..    Cincinnati. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York,  San  Francisco,  To- 
ronto. See  receptacles,  battery  charg- 
ing.— Adv. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W.,  Toronto.   Ont..   Can. 

CROUSE-HINDS  CO..  Wolf  &  7th  North 
Sts..   Syracuse,   N.  t.    "Condulet." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Plugs  and  receptacles 
with  molded  contact  interiors  which 
are  easily  removed  and  renewed.  Con- 
tact surfaces  designed  to  stand  100'v- 
overioad  for  an  indefinite  time  for 
boosting  battery  charge.  Made  In  two 
sixes:  50-amp.  for  electric  vehicles  and 
200-amp.   f^r  extremely  heavy  service. 


See     adv.     pages 


Hubbel  1.   Inc..  Harvey,   Bridgeport,  Conn. 
Ruasell    &    Stoll    Co..    17-27    Vandewater 

St.,  New  York.  N.  Y. 
Stanley  A  Patterson,  34  Hubert  St..  New 

York.  N.  Y. 
Universal    Electric    Stage    Lighting    Co., 
240    W.    50  th    St.,    New    York.     N.     Y. 
"Kllegl." 
Ward   Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 
WB8T1NGHOU8E  ELECTRIC  ft  MFG. 
CO.,  East  Ilttsburgh,  Pa.  (See  display 
adv.,  pages  1395-1402.) 
PLUGS.  FIXTURE.— This  form  of  plug 
Is  used  in  Interchangeable  fixtures  for 
fastening  the  fixture  to  the  outlet  and 
making  the  necessary  connections.  At  the 
present  time  efforts  are  being  made  to 
standardise  these  plugs  for  the  value  of 
the  Interchangeable  fixture  lies  to-  a  lnrge 
extent  In  its  universal  application  which 
would  not  be  possible  if  these  plugs  were 
not  standardized.  At  the  time  of  this 
writing  manufacturers  of  these  plugs  have 
not  come  to  an  agreement  upon  a  stand- 
ard type  but  it  Is  hoped  that  a  settlement 
will  be  reached  In  the  near  future.  Like- 
wise, since  patent  agreements  between 
two  holding  companies  are  under  consid- 
eration at  the  time  this  is  written  it  In 
Impossible  to  give  an  accurate  list  of  the 
licensee  manufacturers. 

PLUGS,  CONDUIT  SEALING.— Wooden 
plugs  to  be  used  for  corking  conduit  sys- 
tems during  construction  to  keep  out 
moisture,  dirt,  concrete,  etc.,  and  insure 
a  dry  clean  raceway  for  wires  and  cables. 
They  are  made  In  sizes  suitable  for  con- 
duit of  standard  sixes  from  V,  In.  to  3  ins. 
'  Manufacturers: 
Barnard  ft  Co.,  B.  S..  31  Union  Sq..  New 

York,    N.    Y.     "Clermont." 
Canadian   Genera]   Electric  Co.,   Ltd.,   212 

King  St.,   W.,  Toronto.  Ont.,  Can. 
Estes    ft    Son*.    E.    B.,    362-384    5th    Ave., 

New  York,  N.  Y. 
Frallck    ft   Co..    S.    It.,    15   S.   Clinton    St.. 

Chicago,    111.     "Kwlkon." 
Lnrge-Dall    Mfg.    Co..    Inc.,    GOG    Cherry 

St..  Philadelphia,  I'a. 
Philadelphia  Electrical  ft  Mfg.  Co..   1228- 
36      N.      31st      St.,      Philadelphia,      Pa. 

Stiles  ft  Co.,  H.  A..  9T  Oliver  St.,  Bos- 
ton.  Mass. 

THOMAS  ft  BETTS  CO.,  THE,  63  Vesey 
St..     New    York,    N.    Y.      "T.    ft    B.." 

ALKER 

Bldg,,   Ph.. 

tlve     adver 

conduit,  box  and  cabinet.) —Ad v. 
Wind  man -Goldsmith.    Inc.,     399-403    East 

Ave..  Perth  Amboy.  N.  J. 
PLUGS,    ED1-SWAN.— Separable   attach- 


side  of  the  circuit  Is  completed  through  a 
metal  ring  concentric  with  the  center  con- 
tact or  through  two  small  projections  on 
•"--    body    which    engage 
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Ing  a   so-called    "bayonet -Joint"    when   as- 
sembled.    They  are  used   for  making  con- 
nections   for    use    of    automobile    trouble 
lampa.   small  auxiliary  devices,   etc. 
Manufacturers: 

BENJAMIN  ELECTRIC  MFO.   CO..  Chi- 
cago.   New    York.    San    Francisco.    To- 
ronto.     (See    display    adv.    pages    1231- 
1134.) 
Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 

St.,   Newark.   N.   J. 
Bryant  Electric  Co.,  The,  1411  State  St., 
Bridgeport,   Conn.     "Bryant." 


Chics 


i    Elec 


i    Mfg.    Co., 


Boston.   Mass. 
Harvard  Electric  Co.,  625  W.  Van  Buren 

St.,  Chicago,   III. 
Hubbell.   Inc.,  Harvey,   Bridgeport,   Conn. 
Manhattan    Electrical    Supply    Co.,    Inc.. 

IT  Park  PI.,  New  York,    N.  Y. 
Metal     Specialties     Mfg.     Co.,     338-52     N. 

Kedsle   Ave.,    Chicago,    111.     "Presto." 
Morse.  Frank  W.,  IS  9  Congress  St..  Bos- 

— ,  Mass. 


PLUGS,      EX  PAN  81  ON. —See     Expansion 
or  anchor  bolts,  screws,  shells,  shields  and 


PLUGS,      FISH, 


i    fit    the 


other.  Intended  to  be  •cf_~_- 
squared  off  end  of  flexible  conduit.  The 
Ash  wire  or  drawlng-ln  line  Is  attached  to 
the  eye  for  fishing  flexible  cord  under 
floors,  etc.,  and  furnishes  a  firm  grip  on 
the  cable  eliminating  the  possibility  of 
the  Ash  wire  slipping  off  and  dropping 
the  conduit. 

PLUGS,  FLASHING  SOCKET.— Devices 
designed  to  be  screwed  In  ordinary  electric 
light  sockets  and  provided  with  thermo- 
static mechanism  which  opens  and  closes 
the  circuit  at  short  Intervals  to  a  lamp 
holder  forming  a  part  of  the  device  to 
flash  a  lamp  for  advertising  or  other  pur- 
poses. The  flashing  Interval  Is  adjustable 
over  a  limited  range.  Though  designed 
for  use  with  one  lamp,  they  may  be  used 
to  flash  a  set  of  small  lamps  of  equiva- 
lent wattage- 
Manufacturers: 
Betts    ft    Bella    Corp.,    Gil    W.    42nd    St., 

New    York,    N.    Y.      "Wynk-A-Lyte." 
SOI.AR   ELECTRIC  CO..    124-6    W.    Lake 
St..    Chicago.    III.     The    Skedoodle    piu- 
e  different  typ«      * 


is  one  of  nin 

less  flash  era.  made 
Phelps  Patents.  ~ 
Requires  no 
any  type  of  metallic 
at  regular  Intel 


iclusively   under 


Skedoodle  Plus. 

Justed    to    suit     various     requirements 
Skedoodle  plugs  are  designed   for  win- 
dow    signs,     store     fronts.     Illuminate 
figures,   lettered  globes,  Chrlalmia   tre! 
lights  and   electric  advertising  dlsplayt 
of  all   kinds.    Made   In   32-110   and   22< 
voltages  and    In   60  and   100-watt   size" 
Other    types    will    handle    up     to     21b' 
watta.    Approved  by  National  Bonrd  o 
Underwriters    and    fully    protected    by 
guarantees.— Adv. 
PLUGS,     HEATING     DEVICE.— A    com- 
mon form  of  attachment  plug  for  complet- 
ing electrical  connections  through  portable 
cords  between   heating  devices  and   source 
of    supply.      The     more    common    form    of 
these    plugs     Is    found    on    electric    Irons. 
The    plug    Is    essentially    two    spring    con- 
tacts,   usually    of    bronse,    encased    in    a 
molded     heat-resisting,     Insulating    cover. 
This  cover  Is  generally  made  In  two  parts, 
easily   separable    to    allow    for    replacement 
of  cords  or  repairs  on  the  plug.     The  con- 
tacts  are  made   to  fit   snugly   and   make   a 
good  contact  to  prevent   arcing  which  pits 
the   contacts   and   causes   considerable  loss 
of  current.     Various  other  devices  besides 
Irons  use  this  form  of  plug-     Another  ' 

of    plug    commonly     used    on    perco!a 

grills,    toasters,    etc.,    is    a    one-wire    plug, 
consisting  of   a    single    spring    clip   cor' — 


encased  In  a  molded- Insulating  corer.  De- 
vices making  connection  to  heating  coils 
through  a  handle,  such  as  soldering  irons, 
curling  Irons,  etc.,  use  a  form  of  plug 
which  fits  Into  the  end  of  the  handle.  This 
plug  has  a  center  contact  separated  from 
a  second  contact,  a  concentric  ring,  by 
Insulating  material.  Other  special  forma 
of   plugs   are   made   up    for   some   special 


but 


applicable    only    ■ 


CO.,     Woodward,     Burroughs     A     Cass 

Ave*.,  Detroit.   Mich. 
Best  Electric  Corp.,    476  Broadway,   New 

York,   N.    Y.     ,,Uaeplug." 
Bryant  Electric  Co.,  The,  1421   State  St., 

Bridgeport,  Conn.    "Bryant." 
Canadian     Edison     Appliance     Co.,     Ltd., 

Downle      St.,      Stratford,      Ont.,      Can. 

"Hotpotnt,"   ■'Edison." 
Clemens   Electrical  Corp.,  Ltd.,   1ST  King 

William  St..  Hamilton,  Ont..  Can. 
CROUSE- HINDS  CO..  Wolf  ft  7th  North 

Sta.,   Syracuse,   N.   Y.    "Condulet." 
EDISON    ELECTRIC    APPLIANCE    CO  . 

INC..   6600   W.    Taylor   St..   Chicago.   111. 

"Hotpolnt."     "Edison."      (See     display 

adv.   pages   12  92  -1*93  J 
Freeman  Electric  Co.,  E.  H„  803  E.  State 

St.,  Trenton,  N.  J. 
OARFIELD    MFG.    CO..    Garfield,    N.    J. 
Gray-Heath    Co..    544    N.    Parkeide    Ave.. 

Chicago,  111.    "Sturdy." 
Hubbell^  Inc..   Harvey,  ^Bridgeport  .^  Conn. 

Cher 
alL" 

Interstate  Electric  Co..  856  Daronne  St.. 
New   Orleans.    La. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  BrTdesburg,  Philadel- 
phia,  Pa. 

Magnus  Electric  Co.,  Inc.,  109  Broad  St., 
New  York,  N.  Y.    "Plugall." 

Nations  1  Electric  Heating  Co..  Ltd., 
The.  544  Queen  St..  Toronto,  Ont., 
Can.     ■•National." 

Propp  Co..  M..  108  Bowery.  New  York, 
N.   Y.      "One- 4 -All." 

Redtop  Electric  Co..  Inc..  8  W.  ISlh  St., 
New  York,    N.    Y.    "Fltiall." 

Smith  ft  Co.,  T.  C.  1531  Cherry  St., 
Philadelphia.  Pa.    "Real." 

T.  ft  W.  Electrical  Kte.  Co.,  Inc.,  Regis- 
ter Bldg.,   Santa  Ana,  Cal.    "T.  ft  W." 

UNION  ELECTRIC  CORP..  103  Mott  St.. 
New  York.  N.  Y.  "Fltrite."  "Switch- 
all." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.  Y. 

WEHT1NGHO USE  ELECTRIC  ft  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 


s  tightly  o 


tightly  over  a  fitting  on  the  receptacle 
a  to  form  a  water-tight  Joint  and  en- 
ureiv  seal  all  live  parts  from  the  action 
of  water  or  spray.  The  receptacles  are 
usually  provided  with  a  cap  to  cover  the 
receptacle  when  the  plug  Is  not  in  use. 
Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  To- 
ronto. See  Receptacles,  conduit  box. 
—Adv. 


_ Works    Co.,    The,    Con- 

neaut.    Ohio.     "Conneaut." 

Cooley  Electric  Co..  George  R..  011 
Western   Ave..    Seattle.   Wash. 

GARFIELD  MFO.    CO..   Garfield,   N.    J. 

Marine  Etectric  Co..  I!»5  Fremont  St. 
San  Francisco.   Cal.     "Meco." 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 

Russell  A  Stoll  Co..  17-27  Vandewatet 
St.,   New  York,   N.   Y. 

SAMSON  ELECTRIC  CO.,  Canton.  Mass 

Seldler-Mlner  Co..  36  E.  Lamed  St.,  De- 
troit.  Mich.     "S-M." 


the  line  contacts  recessed  to  t 
dental  short  circuit  when  the 
plugs    are    separated.       They 

a — C(er]    usually    ' 

...       As    these    „._„ - 

jutdoors   In   switchyards,    along  rlet 

trie  railways,  on  docks,  piers,  etc.,  mar 
types  are  weather  or  waternroof  to  nrotei 
the  live  parts  frt 


Manufacturers; 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto. (See  display  adv.  pages  1281- 
1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,   Conn.     "Bryant." 

Cleveland  Switchboard  Co.,  The.  292E  E. 
73th  St..   Cleveland,   Ohio. 

CHOUSE-HINDS  CO.,  Wolf  ft  7th  North 
Sts.,    Syracuse.    N.   Y.     "Condulet." 

CUTLER-HAMMER     MFO.      CO..     THE. 

S  Milwaukee.        Wis.  C-H 

Motor  Attachment  Plugs 
are  rated  for  10  amperes  at 
250  volts.  The  riveted 
blade  construct  lor 
or "  -"--- 
: 
:, 


outstanding    chara 

Riveting    holds    the    blades 

permanent     allnement. 


I  T756 


|  work  loose.  C-H  7768  la 
equipped  with  a  polarity 
base.  See  display  adv. 
pages  122  5 -J  230  .—Adv. 

- — ,    3433-53 


DELTA-STAR    ELECTRIC    CO., 

Fulton  St..  Chicago.   III. 
Drendell     Electrical     &     Mfg. 

Howard       St.,      San      Franc  In™.      ».«■. 

QLEASON  A  CO.,  J.  L.,  241  Franklin 
St..   Boston,   Mass, 

Hubbell,  Inc.  Harvey,   Bridgeport.  Conn. 

PETERSON  CO..  INC..  CHARLES  J., 
723-29  Fulton   St.,   Chicago.   III. 

SQUARE  D  CO.,  1400  Rivard  St..  De- 
troit Mich.  "Square  D "  '■*»  <"■"■■« 
adv.    pages  1279-81.) 

Standard   Electric    Machinery  Co..    1 
more,    Md.      "Standard -Bait  I  more. 

V.  V.   Fittings  Co..  711  Cherry  St., 
adelphis.   Pa.    "V.  V." 

PLUGS,    SIGNAL    OR    PILOT    LAMP.— 
One  form  of   this  type  of   devt"    "     '-'" 
of  a  separable  attachment  plug 
outlet  for  the  connecting  cord  a 
for  a  candelabra  type  pilot  * 
tecting    guard.     T 
when  plug  Is 


Co.,     1345 


3  display 


pilot  lamp  with  pro- 
,„  lamp  Is  Illuminated 
.,„„  ...  ed  in  a  receptacle,  giv- 
ing" a  visual  Indication  that  the  circuit  Is 
completed.  Another  type  similar  to  the 
one  described   above  but  with""*    ""*   ■w- 


lamp   which    forms   a   part   of 
which  when  plugged  In   la  co 

lultiple    with    the    current- cor 


a 


mod    and    thereby 


with  heating  appllai 
:hat    are    liable    to 
■on"  unless  a  visual 
rided. 
Manufacturers: 

Brldgepo.  _.    _ 
Hubbell,  Inc..  Harv 
PLUGS,       SPARK.- 


be    left    with    i 


Bridgeport,  Conn. 


thre 


]    fit    1 


plui 


"msad' 


win  In 


.......nal    combustion   engines.      A    pore 

or  mica  Insulated  high-tension  spark  gap 
Is  mounted  at  one  end  and  a  wire  termi- 
nal at  the  other,  a  spark  across  the  gap 
serving  to  fire  the  explosive  charge  at 
definite  Intervals.  The  usual  spacing  of 
the  gap  Is  0.03  In.  One  cor'--'  '-  — 
■  """"    Ignition    syste 

e  engine  fram.-.     

made  of  metals  which  resist  the 


grounded  t 


frame.     The  c 


deatru 


ictlon   of    t 


:    the 


Dayton,     Ohio. 


;  Screw  A  Machine  Co.,  Belvl- 
dere.  111. 

Bethlehem  Spark  Plug  Co..  Inc..  Bethle- 
hem,  Pa.     "Bethlehem." 

-       '      Mfg.    Co.,    "       *' 


_      _       127-123    Sussex 
Ave..   Newark.   N.   J.     "American  Ace." 
Bnettner  Co..    The   Charles   H..    1924-1926 
W.     8th     St.,     Cincinnati,     Ohio.       "B- 

Champlon   Spsrk  Plug  Co.,   Toledo.  Ohio. 
"Champion,"   "Center  Fire." 


Chnr 


inly). 


W„    Tllton.    N.    H. 


Derf  Mfg.  Co.,  Inc..  9  Walker  St.,  New 
York.  N.  Y.  "360 -Point.11  (Exclusive 
distributor.  Derf  Sales  Co..  1311  8. 
Flgueroa   St..    Los   Angeles.   Cal.) 

Eclipse    Mfg.    Co..    424    N.    Merit"-- 
Indlanapolls,   Jnd.    "Hercules." 


>og!e 
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Express    Spark     Hub    Co.     of    America, 
Wcstory   ^Bldg.,      Washington,     D.      C. 

Fun    flame    Spark    Plug   Co.,    Inc.,    30-32 
Nepperhan  St.,  Yonkers.  N.  Y. 

Fillion.    Inc.    S.    O.,    68   Murray   St.,   New 

York,    N.   Y. 
Firol    Spark    Hug    Co..    1526    Manhattan 

Bldg.,   Chicago,  III.     "F-I-R-O-L." 
Frankel    Connector    Co..    Inc.,    Hudson    & 

Voalry   Sis..    New  York.   N.  Y, 
Fvrac    Mrs.     Co.,     214-16     E.     State    St.. 

Rockford.   III.    "Fyrac." 
Hartford  Machine  Screw  Co..   47B  Capitol 

Ave.,     Hartford,     Conn.      -'Bull-Dog," 

"H.   M.  S.."   "Master." 
Kokomo      Electric      Co.,      Kokomo,      Ind. 

"Kingston." 
Lcich    Electric    Co..    Genoa.,    ill.     "Radd." 
Lockwood-Ash       Motor       Co.,       Jackaon, 

Mich.      "Sterling." 
Long    Distance    Spark    Plug    Co.,    Birm- 
ingham,   Ala.    "Long  Distance." 
Milwaukee  Auto  Specially  Mfg.  Co..  Inc., 

711      Chestnut      St..      Milwaukee,      Wis. 
Morgan    Mfg.    Co.,    Inc.,    Keene,    N.     H. 

"Morgan." 
Moaler  &   Co.,   A.  H..   Mt.  Vernon.   N.   Y. 

"Mica     Vesuvius."      "Vesuvius."     "Spit 

Fire,"    "Superior." 
Motor   Spark    Hug   Co.,    93-107    Lafayette 


„     _...    The,     311    Atlant 

Ave.,  Boston,  Mass.    "Soot less." 
Porter    Co.,    20    W.    Jackson    Blvd.,    Ch 


„ .  _....    N. 

"Rajah." 

Reflex  Ignition  Co..  The,  30SS-30S*  W. 
I06th  St.,  Cleveland,  Ohio.  "Giant  Re- 
Hex,"  "Diamond  Reflex,"  "Arrow  Re- 
flex." "Conical  Reflex."  "Hlmer  Re- 
flex."    "Hahy  Reflex,"   "Kid  Reflex." 

Scientific  Spark  Plug  Co..  R.  R.  8.  Janes- 
ville,  Wis. 

Sharp  Spark  Hug  Co..  Wellington,  Ohio. 
"Hopper  King,"  "Kopper  King  Junior," 
"Goliath." 

Sllvex   Co.,    Bethlehem,    Pn. 

Slmmona.  George  T.,  n.  R.  8.  Janesvllle. 
Wis.      "Scientific." 

Splltdnrf  Electrical  Co..  98  Wnrrcn  St., 
Newark.   N.  J.      "Green  Jacket." 

S tii rk- 1 nl and  Machine  Works,  Inc.,  IMS 
Locust   St.,    St.   Louis,  Mo. 

Superior  Motor  rower  Co.,  75  Spring 
St..  New  York,  N.  Y.  "Su-DIg," 
"Twin -Tact." 

Utility  Co.,  636  W.  4-lth  St.,  New  York. 
N.   Y.      "Utility"    1'ko." 

Vital  Mfg.  Co.,  Cleveland,  Ohio.  "Vital," 
"Leader." 

V-Rayi    Co.,     Marshalltown.     Ohio.       "V- 

Washington  Auto   Supply   Co..    Washing- 
ton,   III.      "Washington,"    "Wasco." 
Walerlmry     Mfg.     Co.,      236     Grand      St., 
Waterbury.  Conn.      (Metal   parts  only.) 
Whitaker    Mfg.    Co..    409     S.    Green     Si. 
Chicago,       111.         "Triple      Diamond," 
"Whitaker." 
PLUGS,    STAGE— Attachment    plugs    of 
the  heavy-duty  type  intended  specially  for 
theatrlcnl    use    In    making    temporary    con- 
nections In   desired   locations   for   banks  of 
lamps,    picture    machine   equipment,    stere- 
opticons.   spot-lights,   etc.      The  plugs   usu- 
ally  of   hard    fiber    with    a   cable    grip   and 
copper    blades    are    constructed    to    tit    Into 
the  standard  stage   pockets  or  floor  rccep- 

Manufacturers: 

Chase- Shaw mut  Co..  The,  Newburyport. 
Mass.       "Cushing." 

Chicago    Klr./ti-U'    Mfg.    Co..    2S01-2819    S. 

Halsted    St.,   Chicago.    III.      "Handy." 
Chicago    Stage   Lighting  Co.,    112   N.    I.a- 

Sulle  St.,   Chicago,   III. 
GARFIELD  MFG.  CO..  Garfield,  N.  J. 
Hm-viml    Electric  Co.,  52,"   W.    Van   liuren 

St..   Chicago,   III. 
Hiilihell,    inc..   Harvey.    Bridgeport.  Conn. 
Kansas  City  Scenic  Co.,  1002  E.  24th  St., 

Kansas  City,  Mo. 
Morse,  Frank  W„  289  Congress  St.,  Bos- 

.W^cn,  Charles  I.,  305  W.  I5th  St..  New 

York,  N.  Y. 
IVnWather,    James   S.,    358    W.    43rd    St., 

New     York.     N.    Y. 
I'KTERSON     CO.,     INC..    CHARLES    J„ 

723-29  Fulton  St..   Chicago,   III. 


Russell    &    Stoit    Co..    17-37    Vandewater 

St.,  New  York.  N.  Y. 
Universal    Electric    Stage    Lighting    Co., 

240    W.    EOth    St.,     New    York,     N.     Y. 

"Kllegl." 
PLUGS;  TELEPHONE  CORD. —  Tele- 
phone plugs  are  special  forms  of  line 
terminals  attached  to  a  flexible  conductor 
(switchboard  cord)  to  make  easy  and  quick 
connections  to  the  Jack.  They  have  a 
metal  tip,  a  small  ring,  and  a  long  sleeve 
or  tube,  all  Insulated  from  each  other. 
Each  carries  a  separate  circuit.  These 
Parts  give  their  names  to  the  parts  of  the 
jack  which  they  engage  and  also  to  the 
circuits  which  are  called  the  Up. 


'lugs    are 
n  the  clr- 


The  other  plug  of  that  pair 


xiard  which  the  operator  uses  to  call  the 
leslred  subscriber.  The  answering  plug 
nd   the   calling  .plug  make    '" 


Manufacturers: 

American  Electric  Co..  6401  S.  State  S 

Chicago.  111. 

"-• B  Teleph 

ieardslev  „ 

Co.,     Inc.,     S.     H..     Arlington     & 

Squantum       Sts.,       Norfolk       Downs. 

Quiney,  Mass. 
Hall     Switch     &     Signal     Co.,     Garwood, 

N.  J. 
KEtJXWG  SWITCHBOARD   &   SUPPLY 

CO.,  Adorns  &  Aberdeen  Sts.,   Chicago, 


y  A  Patterson,  34  Hubert  St.,  New 

York,    N.   Y.      "DeVeau." 

StiomhcrK-Cnrlson  Telephone  Mfg.  Co.. 
1050   University  Ave,.  Rochester.   N.    V. 

Western  Electric  Co.,  Inc.,  195  Broad- 
way. New  York,  N.   Y. 

PLUGS,  WELDING.— Attachment  plugs 
of  the  heavy-duty  type  designed  for  use 
with  flexible  cables  in  making  separable 
connections  between  the  electrode  and 
materia]  being  worked,  and  the  trans- 
former, converter  or  other  source  of  sup- 
ply In  electric  welding  operations.  Among 
the  uses  of  these  plugs  Is  welding  In  shops 
and  Industrial  plants  when  they  may  be 
exposed  to  dust,  dirt  and  rain  or  excessive 
moisture  and  for  such  service  these  plugs 
are  made  weatherproof  or  water-tight. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  &  J.  M-.  289- 
305   A   Si..   Boston.   Mass. 

CHOUSE-HINDS  CO.,  Wolf  *  7th  North 
Sts.,   Syracuse.   N.    Y.      "Condulet." 

PLUME  &  ATWOOD  MFG.  CO— Water- 
bury,  Conn.  Manufacturer  of  fixture  parts 
and  trimmings,  hrass  and  brass  products. 
Vice-president,  R.  L.  French;  secretary. 
.7  I j.  Scott:  treasurer  and  general  man- 
ager, J.  H.  Hurlburt:  sales  manager. 
George  A.  Boomer.  Main  office,  470  Bank 
St.,  Waterbury,  Coon.  Factories.  Water- 
bury,  Conn.;  Thomaston,  Conn.  nranch 
offices.  P.iaito  HKIh-.,  San  Francisco,  Ctil.: 
30  E.  42nd  St..  New  York,  N.  Y.;  Hay- 
worth  Bldg..  Chicago.  111. 

PLUM  WOOD.— Trade  name  for  shade 
holder  and  portable  lamps  manufactured 
by  the  Plume  &  Atwood  Mfg.  Co.,  470 
Bank   St.,   Waterbury,   Conn. 

PNEUVAC  CO.— 164  Fremont  St., 
Worcester,    Mass.      Manufacturer    of    elec- 


'"right;  sales  manager,  H.  R. 


Voltmeters,    battery   or   pocket. 

POCKET  LAMPS. —  See  Flashlights, 
hand   and  pocket  type. 

POCKETS,  PL1ER.— See  Illor  pockets. 

POCKETS,  STAGE.  — The  receptacles 
used  on  the  floor  or  walls  of  theater 
stages  are  very  commonly  called  stage 
piicknts.  They  ore  a  special  form  of  re- 
ceptacles and  arc  described  and  manu- 
facturers   given    under    Recuptacles.    stage. 

POGGENDORFF      CELL.  — A      type      of 


bon-sodlum     blchro 


■    the 


plus      sulphuric 


acid-zinc;  also  known  as  the  bichromate 
cell,    which    see. 

POINTLITE— Trade  name  for  attach- 
ment for  pull  chain  socket  manufactured 
by  the  0*Hara  Waltham  Dial  Co.,  Inc., 
Walt.hs.rn.   Mass. 

POINTS,    CONTACT    AND    SPARKING, 
■   '- M,    SIL'*™     -■■■■-  —  -•■ 

serve  as   spark-gap   eiec 
tlon,  radio  or  * 

Will..- 

lol    hammering  and    when    closed 

as  possible.  It  must  also  have  a  melting 
point  sufficiently  high  to  withstand  the 
heat  of  the  arc  formed  when  the  circuit  Is 


rather  soft  mechanically.  '... ,   ... 

generally  hardened  by  making  an  alloy  of 
platinum  and  Iridium.  Silver  has  a  better 
conductivity  than  platinum  and  about  the 
mechanical  strength,   but  Its  melting 


point     is     considerably     lower.       Tungsten, 

which    has    been   produced    In   the   form   of 

ductile  metal  within  the  last  few   years, 


inely  hard   metal  with  a  higher 

tensile  strength  in  the  form  of  wire  than 
any  other  metal,  and  has  an  extremely 
high  melting  point,  5432*  F.  It  Is  cheaper 
than  either  platinum  or  platinum-lrldium. 
and  Is  therefore  being  rapidly  adopted  for 
contact  mi  rooms,  although  It  requires  a 
'■  '■    •-    '■ J -  — Ivlty 


its 


■ally   all  t 


of   a 


sxcept  the  mag- 

These  contacts  are  usually  made  In  the 
form  of  rivets  which  are  mounted  on  steel, 
brass  or  other  metallic  contact  springs  or 
backings.  Flat  disks  which  may  be  welded 
directly  to  the  springs  or  to  a  contact 
screw  are  also  widely  used.  The  contacts 
are  used  on  Internal- combustion -engine 
Ignition  devices,  radio  apparatus,  spark- 
gap  electrodes.  X-ray  apparatus,  key  con- 
tacts, push  buttons,  bells  and  buzzers  and 
many  other  similar  appliances. 


ABSOLUTE  CON-TAC-TOR  CO.,  12J  N. 
Dearborn  St.,  Chicago.  III.  "Con-Tae- 
Tor."      (See   display  adv.   page   1286.1 

American  Platinum  Works.  32B-231  New 
Jersey    Railroad    Ave..    Newark,    N.    J. 

Baker  &  Co.,  Inc.,  64  Austin  St.,  New- 
ark,  N.   J. 

Bishop  &  Co.,    Platinum  Works,  J.,   Mal- 


I'S; 


Research 


The, 


St.,    New    York.    n\     Y.  '   "Cora- 


Conn 


.  hlladelphia,    1*. 

ELKON  WORKS  OF  GENERAL  ELEC- 
TRIC CO.,  516  Gregory  Ave.,  Wee- 
hawken,  N.  J.  Tungsten  contacts 
have  been  found  superior  to  platinum 
for  use  In  relays,  Interrupters,  and 
other  make -and -break  Ignition  devices. 
Made  by  attaching  a  disc  of  tungsten 
to  an  Iron  base.  Can  be  supplied  In 
a   number  of  sixes.— Adv. 

Pansteel  Products  Co.,  Inc.,  North  Chi- 
cago,  111. 

Foots  Mineral  Co.,  Inc.,  107  N.  19th  St., 
Philadelphia,  J  "a. 

Gllflllan  Bros.,   Inc.,  Los  Angeles.  Cal. 

Handy    &    Herman.    S3    Cedar    St.,    New 

..Vork._N^l\      (Silver.) 


Klltzen  Radio  Mfg.  Co., 

Racine,  Wis. 
K-W    Ignlton    Co.,    The.,    E.    SQth    St.    * 


NiehofT  &  Co.,   Inc.,    Paul   G„    231-341  E. 

Ohio    St.,    Chicago.    III. 
lick    Mfg.    Co.,    Richard,    231    N.    Wells 


I  Co.,  The  H.   A.,   97  Chestnut  St., 
Newark,  N.  J.     "Wllco." 
Wolverine      Motor      Works,      Bridgeport, 

POINTS,      LIGHTNING      ROD.— As     the 

principal  function  of  a  lightning  rod  is  to 
discharge,  gradually  and  continuously,  the 
electrical  charge  which  accumulates  In 
time  of  storm,  all  rods' are  equipped  with 
sharp  points  or  tips.  These  permit  (he 
charge   to  escape    more   readily   than   from 


pourowrrcH 
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blunt  points.  The  point  Is  usually  made 
as  a  separate  piece,  approximately  a  fool 
In  length,  which  is  firmly  attached  to  the 
top  of  the  rod  and  Is  usually  coated  to 
prevent  corrosion.  In  shape  It  may  be 
aingle,  hollow  round  point,  (sometimes 
filled  with  a  cast  Iron  core),  a  single  bay- 


ranged  In 

fan  shape  or  a  group  scattered  over  the 
upper  surface  of  a  glove.  The  most  com- 
mon metal  la  copper,  of  a  high  degree  of 
purity,  nickel  plated.  Some  points  are 
gold  plated  and  It  Is  even  claimed  that 
some  are  finished  with  platinum.  Solid 
aluminum  or  hollow,  nickel  plated  silver, 
is  also  sometimes  used  instead  of  the  hol- 
low copper. 

Manufacturers  i 

Bajohr  Lightning  Conductor  Co.,  Carl, 
40 SB    Keokuk   St..    St.    Louis.    Mo. 

Electra  Lightning  Rod  Co..  30  N.  La- 
Salle  St..  Chicago.  III.    "Electra." 

Goshen  Lightning  Rod  Co.,   Goshen.   Ind. 

Kress  Co..  George  R..  1900-1902  Brighton 
Rd„   Pittsburgh,   Pa. 

Moore    Bros.    Lightning    Rod   Co.,    Mary- 


Net 


,  Mo. 
iska    Llghtni 


Inc.. "  206 


.._ — ghtnlng    Rod    Co.,    Inc.," 

N.   17th   St.,    Omaha,    Neb.      "Nebco. 
Owen,  J.  D.  &  E.  G.,  Janes vl lie,  Wh- 
et.  Louis  lightning 
Kalb    St.      '-      ' 
Brand." 
Security    Lightning    Rod    Co.,    The,    GM- 

812  S.  Pine  St.,  Burlington.  Wis. 
Thompson   Lightning  Rod    Co.,   Inc.,    The 
George   E.,   Owatonna,    Minn.      "Silver 
Tip.'F 
Western    Cable    &    Light    Co.,    Baldwin, 

Wis. 
POINTS  WITCH. —Trade     name    for     lu- 
minous   switch    attachment    manufactured 
by   the   O'Hara   Walt  ham   Dial   Co.,    Inc., 
Waltham,  Mass. 

POLACHECK  A  null.  CO.,  CHARLES. 
—217  3rd  St.,  Milwaukee.  Wis.  Manufac- 
turer of  lighting  fixtures,  fixture  fittings 
and  parts,  electric  signs,  etc.  Business 
established  1879.  President,  treasurer  and 
general  manager.  Arthur  Polacheck;  vice- 
president.  Slgmund  Polacheck:  secretary 
and  sales   manager,    Philip  Polacheck. 

POLAR  CUB.— Trade  name  lor  electric 
fana,  motors,  vibrators,  drink  mixers  and 
other  labor-saving  devices  manufactured 
by  the  A.  C.  Gilbert  Co.,  Blatchley  Ave., 
New  Haven,  Conn. 


polarity. 

POLARITY  INDICATORS.— See  Indica- 
tors, voltage  or  current. 

POLARITY  PLUGS.— See  Plugs,  attach- 
ment,   special. 

POLARITY  RECEPTACLES.— See  Re- 
ceptacles,   polarity. 

POLARIZATION.  —  The  condition  of 
electrodes  when  they  are  partly  or  wholly 
covered  by  gas  bubbles  or  dim.  which 
keeps  the  electrolyte  from  contact  with 
the  electrodes,  thus  Introducing  a  variable, 

It  Is  particularly  noticeable  In  primary 
cells,  where  It  nearly  atops  the  generation 
of  electromotive  force  and  nearly  or  Quite 
stops  the  current  the  cell  can  furnish. 

POLE  ARC. — The  angle  subtended  by 
the  pole  face  of  salient -pole  machines. 
The  angle  from  one  pole  to  the  correspond- 
ing point  on  an  adjacent  pole  Is  taken  as 
180  electrical  degrees  and  the  pole  arc 
may  be  expressed  In  degrees  or  In  per  cent 
of   ISO. 

POLE  ARMS. — See  Crossarms  and  side 
arms,  wood;  Crossarms,  iron  or  steel. 

POLE  BALCONIES  AND  PLATFORMS. 
— See  Platforms  and  balconies,  pole. 

POLE     BANDS.— See    Bands    or    collars. 


a  guy  to  be  used 


conditions  will  not  pe 
on  the  opposite  side. 

POLE  BRACKETS.— See  Brackets,  pole 
top. 

POLE  CABLE  TERMINAL  HOUSE.— A 
wooden  box  placed  on  a  telephone  cable 
pole  to  shelter  the  cable  terminals  and 
protectors.  It  is  generally  larger  than 
the  usual  cable  box.  See  Houses,  pole 
cable  terminal. 

POLE-CHANGER— A  form  of  relay. used 
In  polar  duplex  telegraphy,  replacing  the 
transmitter,  which  when  operated  con- 
nects one  pole  of  the  battery  to  the  line, 
and  when  open  connects  the  opposite  pole, 


thereby     sending     alternate     positive 

negative  Impulses  lo  the  receiving  s 

POLE    CHANGERS.— See    Changer 


POLE.     COM  MUTATING.— See    Commi 

POLE    COUNTERS.— See   Counters,    pol 

POLE   DINKEYS.— See  Dinkeys,  pole. 

POLE    ERECTORS,     See    Erectors,    pol 

POLE       HOUSES,— See       Houses.       pol 


:able 


mi  rial. 


POLE  JACKS— See  Jacks,  pole. 

POLE-LINE  HARDWARE,  MISCEL- 
LANEOUS.—Practically  ail  common  pole- 
line     hardware     will    be    found     separately 


iiaiiips    ana    crossarm    fixtures,     and'  hub 
ruarda  and  pole  protection  strips. 
Manufacturers: 

BATES      EXPANDED      STEEL     TRUSS 
CO.,    208    S.    LaSalle    St.,    Chicago,    111. 
(See  display  adv.  page  1258.)       V 
BRADY     ELECTRIC    &    MFG.     CO..     42 
Center  St..  New  Britain,  Conn. 


,  First  St.,  Phll- 


Hebendkhi  Co.,  J.  P.,  228-232  Broadway, 
Ellsnbethport.    N.    J. 

HUBBARD  &  CO.,  6301  Butler  St.,  Pitts- 
burgh.   Pa.      "Hi-Ten." 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  III. 

Lnns    &    Sons.    Mathew,    Pittsburgh,    Pa. 

Moran  Bolt  &  Nut  Mfg.  Co.,  Main  & 
Florida   St  a.,    St.   Louis,    Mo. 

St.  Louis  Malleable  Casting  Co..  7701  N. 
Conduit  Ave.,  St.  Louis,  Mo.  "Way," 
"Ette." 

Sttlea  &  Co.,  H.  A..  97  Oliver  St.,  Bos- 
ton,   Mass. 

— j  &  Sons  Co.,  The  R.,  East  Livcr- 


,    Ohio. 


"Tbor: 


WKSTINGIIOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  '  (See  dis- 
play adv.  pages  1395-1402  ) 

POLE   LOCKS.— See  Locks,  pole. 

POLE       MEASURERS.— See      Measurers. 

POLE,  NONSALIENT.— A  nonprojectlng 
pole,  such  as  Is  used  In  Induction  motors 
and  the  rotating  field  structure  of  turbo- 
alternators.  Nonealtent  pole  construction 
gives  a  uniform  air  gap  all  around  the 
armature,  except  at  the  slots.  The  Held 
winding  for  nonsallent-pole  turbo  alterna- 
tors Is  often  distributed  in  several  slots. 
Instead  of  being  concentrated  In  one  coll 
per  pole,  as  in  the  salient  pole  type. 

POLE    PINS.— See    Pins.    Insulator,    pole 

POLE  PLATES.— See  Platea,  pole  butt 
or  hub,  strain,  etc. 

POLE  REINFORCING  SLEEVES.— See 
Reinforcing  sleeves,  pole. 

POLE    RINGS.— See   Rings,   pole. 

POLE,      SALIENT,— A     projecting     pole. 


rally  l 


i  dlrvc 


POLE      SEATS.— See      Seats,      linemen1 

POLE,       SELF-SUPPORTING.— A       pol 

used    in   overhead    line    construction    wfiic 
sustains  the  stresses  put  upon  It  without 

POLE  SHIMS. — See   Shims,   pole  or  guy. 
POLE  SHOE.— An 

[  the  pol' 


of    i 


s   the 


area  Of  the  air  gap  and  thereby   low- 

_    eieccnc    machine.      Pole    shoes    are 

usually  laminated  to  reduced  eddy-current 
loss  which  Is  caused  by  pulsation  of  the 
(lux  from   the  armature  teeth. 

POLE  STEP.— This  Is  a  device  attached 
to  a  pole  to  enable  a  person  to  climb  It 
without  using  "climbers."  The  steps  near 
the  ground  on  a  wooden  pole  are  usually 
wooden,  those  higher  up  are  steel,  drive- 
arid    screwed    into    the    wood.      See    Step; 

POLE   STEPS.— See  Steps,   pole. 


POLE   STRIPS.— See  Strips,   pole  protec- 
POLE     SUPPORTERS— See    Supporters, 

POLE  TAGS.— See  Tags,  cable,  circuit, 
pole  and   wire. 

POLE,  TELEPHONE.— Most  telephone 
polea  are  wood,  although  concrete  and 
steel  have  been  tried.  Wood  poles  vary 
from  4  in.  in  diameter  at  the  top  to  8  in. 
and  more,  and  from  25  ft.  long  to  40  ft., 
50  ft.,  and  even  longer  In  special  cases. 
The  top  Is  roofed  bv  sawing  so  that  water 
will  drain  off.  They  weaken  most  at  the 
STOtind  line  by  rotting,  which  has  given 
rise    to   many    forms   of   treatment   to   pre- 


flce.      This   is   I. t L.    „„,,.-. 

The  office  pole  disappears  in  the  plant  all 
of  whose   cables   run  out    underground    for 


Bros.    Co.,    Peyton    Bldg,,    Spokane,    Wash. 
POLES,   CEDAR,    TREATED— The  c 

atantly    decreasing    supply    of    pole    tlm 
has  led  to  the  extensive  use  of  preserva 
of   poles.     The  relative   cost 
t-ated  and  untreated,  due  to 
Ife  when  treated,  will  frequei 


The 


/ative 


paint  is  also  applied  to  the  top  of  the  pole 
to  prevent  water  soaking  Into  the  grain, 
and  also  when  the  pole  Is  gained  for  cross- 
arms.  The  U.  S.  Forest  Service  estimates 
that  the  life  of  a  butt  treated  western 
cedar  pole  at  20  years  and  a  northern 
white  cedar  pole  at  22  years. 

Manufacturers: 

Bell  Lumber  Co.,  Security  Bldg.,  Min- 
neapolis,   Minn.      (Northern    white    and 


Stale    Bank    Bldg.,    Rhlnelandi 

[Northern  white  and  WeL 

"rinnell,  lowa. 


i  red.) 


Wis. 


Carney  &  Co.,  _. 

Cascade  Timber  Co..  Tacoma,  Wash. 

CHAPIN  CO.,  E.  T.,  Spokane,  Wash. 
(Western  red.) 

Cook  Tie  &  Pole  Co.,  919  Commercial 
Trust    Bldg.,    Philadelphia,    I'a. 

Eggers  Pole  at  Supply  Co.,  610  Paulsen 
Bldg.,   Spokane,  Wash.      (Western  red.) 

Humbird    Lumber   Co.,    Umidiujint,    Idaho. 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington  St..    Chicago,    111. 

KELLOGG  SWITCHBOARD  &  SUPPLY 
CO.,  Adams  &  Aberdeen  Sta.,  Chi- 
cago. III. 

Llndsley  Bros.  Co.,  Peyton  Bldg.,  Spo- 
kane, Wash.     "Polecat  Brand." 

Lord  &  Co.,  Leo  H„  Box  693.    Peoria.  111. 

MacGillle  &  Gibbs  Co.,  The,  1201-09  Wei  la 
Bldg.,    Milwaukee,    Wis. 

Morrison  Lumber  Co.,  J.  W..  Minneap- 
olis,   Minn. 

NATIONAL  POLE  CO.,  Eacanaba,  Mich. 
(See  display  adv.  page  1251.) 

Naugle  Pole  &  Tie  Co.,  5  S.  Wabash 
Ave.,    Chicago,    III. 

Norfolk   Creosoting   Co.,    Norfolk, 


Cedar    &    Tim 


,\lc- 


Paclfla   Coast    pole   Co.,    Spokane.    Wash. 

Page  &  Hill  Co.,  Sl-1  1'lwinnith  liide., 
Minneapolis.   Minn. 

PARTRIDGE  LUMBER  CO.,  T.  M„ 
Lumber  Exchange,  Minneapolis,  Minn. 
(See  display  adv.  page  1254.) 

Pendleton    &    Gllkey,    Minneapolis,    Minn. 

Stile.-  &  Co.,  II.  A.,  HS-H7  Oliver  St., 
Boston,  Mass.     "Hasco." 

VALENTINE-CLARK  CO.,  THE.  Spo- 
kane, Wash,  and  Minneapolis.  Minn., 
producers  of  and  dealera  In  Western 
and  Northern  cedar  poles  and  piling, 
Established  In  1892.  Our  long  experi- 
ence In  the  pole  business,  together 
with  our  exceptional  facilities  en- 
ables us  to  promptly  and  satisfactorily 
meet  the  requirements  of  any  and  all 
pole  users.  yV'e  have  supplied  the  poles 
used  In  many  of  the  largest  and  most 
Important  transmission  lines  In  the 
country  because  our  poles  possess  all 
the  vital  requirements — strength,  dura- 
bility, slightllneas,  light  weight,  low 
cost,  safety  and  adaptability,  and  are 
"Giants  of  Transmission."  We  con 
furnish  treated  or  untreated  poles. 
We  are  pioneers  In  butt-treating  and 
Own  and  operate  between  Minneapolis 
and  St.  Paul,  one  of  the  largest  and 
most     modern     treating     plants.       Our 
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original  plant  was  Installed  In  1907. 
and  was  the  first  commercial  plant  In 
America.     Our  present  plant  was  com- 

Keted  in  November,  1919.  and  ia  the 
Bt  word  In  treating  plants.  It  has  a 
capacity  of  2600  poles  per  day.  Our 
treating  facilities  In  Minnesota  and 
Idaho  enable  us  to  meet  all  standard 
specifications.  Write  us  for  further 
Information.  See  display  adv.  pace 
1255.— Adv. 

Walsh  Tie  Co..  814  Security  B'.dg.,  Min- 
neapolis. Minn. 

Western  Electric  Co..  New  York. 

Western  Lumber  A  1'ole  Co..  Peyton 
Bldg.,  Spokane.  Wash.      (Western  red.) 

Weyerhaeuser      Sales       Co..       Sandpolnt, 


f  the  relative  cost  of  the  pole 
consiaenng  the  life  of  the  pole  when  it  Is 
treated  or  untreated.     Thin  varies  with  the 


erefore  employed. 


Baudette  Cedar  Co.,  Box  615,  Baudctte. 
Minn. 

Bay  De  Noquet  Co..  817  Railway  En- 
change.    Chicago,    III. 

Bell   Lumber  Co.,    Minneapolis,    Minn. 

Brooks.   Hall    L.,  Tomahawk.  Wis. 

Brown  Land  A  Lumber  Co.,  Merchants 
State  Bank  Bldg.,  Rhlnelander.  Wis. 
(Western   red.) 

Burk  A  Co.,  Spokane,  Wash.  (Red 
cedar.)      "Trade  Winners." 

Canadian  Cedar  ft  Lumber  Co.,  Ltd..  301 
Ry.      Chambers,       Winnipeg, 


Man 


I  ft  Co..  B,  J.,   Grlnnell,  Iowa, 

i.ascade  Timber  Co..    Tacoma,  Wash. 

Cedar   Itiver   Lumber   Co.,    914  1'ly mouth 
Bldg.,       Minneapolis.       Minn.         (White 


red.) 

Chaney  Co..  W.  G.,  Peyton  Bldg..  Spo- 
kane.  Wash.      "Diamond  Brand." 

CHAl'lN  CO..  B.  T..  Spokane,  Wash. 
(Western  red.) 

Clark   Pole    ft  Tie   Co.,   Bemidjl.    Minn. 

Cloquet  Tie  &  Post   Co.,   Cloquet,  Minn. 

Cook,   Fulton,   St.   Maries.    Idaho. 

Cook  Tie  A  Pole  Co..  919  Commercial 
Trust  Bldg..   Phlaldelphia.  Pa. 

Coolldge  A  Schussler.  820  Metropolitan 
Life  Bldg..   Minneapolis,  Minn. 

Kgifers  Pole  ft  Supply  Co.,  610  Paulsen 
Bldg..       Spokane.       Wash.  (Western 

Gilbert.  Willis  H.,  710  Conway  Bldg., 
Chicago.    111.      "Dixie    Brand." 

Goodman    Lumber   Co..    Goodman.   Wis. 

Humblrd  Lumber   Co..   Sandpolnt.    Idaho. 

Jenti  Cedar  ft  Lumber  Co.,  Apple  ton. 
Wis. 

Johnson  Lumber  Co.,  A.  C,  Bern  Id]  I, 
Minn. 

Joslyn  Mfg.  ft  Supply  Co.,  113  W.  Wash- 
ington   St.,    ClilesK".    111. 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  A  Aberdeen  Sts..   Chicago. 

Krueger  Lumber  Co..    A.   L..  511   Lumber 


MacGillia  *.  Uil>l>:.  Co.,  The,  1201-09  Wells 
Bldg.,    Milwaukee,    Wis. 

Mcculloch  A  Moss  Lumber  Co..  Lum- 
ber Exchange  Bide.,  Minneapolis,  Minn. 
(While  cedar.) 

Mc  Far  land,  I..  D..  Sandpolnt,  Idaho. 
■'Service    Brand."      (Western    red.) 


Miller   Lumber    Co..    J.    W.,    512    Lumber 

Exchange,    Minneapolis.    Minn. 
~  .,   J.   W.,   Mlnneap- 


Morrlt__.    _. 

oils,  Minn. 
National    Lumber    Co.,    Plymouth    Bldg., 

Minneapolis.     Minn.       (White    cedar.) 
NATIONAL  I*OLE  CO..  Escannba.   Mich. 

(See    display    adv.    page    1254.) 
Naugle    Pole    ft    Tie    Co.,    5    S.    Wabash 

Ave..    Chicago,    111. 
Nebraska   Bridge   Supply   A   Lumber  Co., 

Peters    Trnat    Bldg..    Omaha,    Neb. 


i  Cedar  ft  Tim 


Pacific  Coast   Lumber   Co..    Lumber 
change   Bldg..    Seattle,    Wash. 

Pacific    Coast    Pole   Co.,    Spokane.    Wash. 

I'aducah  1'ole  A  Timber  Co..  City  Na- 
tional Bank  Bldg.,  l'adueah.  Ky. 

Page  A  Hill  Co.,  814  Plymouth  Bldg., 
Minneapolis,   Minn. 

Park  Falls  Lumber  Co..  Park  Falls, 
Wis.  (Inclusive  distributor.  Edward 
Hlncs  Lumber  Co.,  2431  S.  Lincoln  St.. 
Chicago.    III.) 


:  LUMBER  CO..  T.  M.,  729- 
732  Lumber  Exchange,  Minneapolis. 
Minn.  (Northern  white  and  western 
red.)      (See  display  adv.   page  1254.) 

Pendleton   ft   Gllkey,   Minneapolis,   Minn. 

Republic  Cedar   Co.,   Marinette.   Wis. 

Standard  Cedar  ft  Lumber  Co.,  611  Lum- 
ber  Exchange.    Minneapolis.    Minn. 

Stales   A  Co..   H.   A..    97  Oliver   St..    Bos- 


.    Mass 


"Hasc 


Three  States  Cedar  Co..  Plymouth  Bldg.. 
Minneapolis,    Minn. 

Torrey    Cedar    Co..    CllntonvlJle.    Wis. 

VALENTINE-CLARK  CO.,  THE,  Spo- 
kane. Wash,  and  Minneapolis.  Minn. 
See  Poles,  cedar,  treated,  and  display 
adv.   page  1265. 

Virginia  ft  Rainy  Lake  Co.,  The.  Vir- 
ginia.   Minn. 

Walsh  Tie  Co..   914   Security   Bldg.,   Mln- 

japolls.  

".umber     Co.,     ur 

Western   Electric  Co.,   New  York. 
Western     Lumber    A     Pole    Co..     Peyton 
Bldg.,   Spokane,  Wash,     (western   red) 
Weyerhaeuser      Sales      Co.,       Sandpolnt, 

Wheeler- A  mold  Co.,  Wittenberg,  Wis. 

POLES,       CHESTNUT,       PINE,       ETC.. 

TREATED.— The    National    Blectrtc    Light 

Association    gives    the    average    llfe_  of    a 

untreated  as  6.5  year. 


I  the  pole  butts  in  a 
lana  oi  neaiea  on.  The  oil  la  kept  hot 
until  the  moisture  Is  driven  from  the  butt. 
The  oil  Is  then  allowed  to  cool  for  about 
two  or  three  hours  and  the  poles  are  then 
withdrawn.  The  brush  treatment  gener- 
al consists  of  painting  the  butt  of  the 
pole    with    a    preservative    paint.       In    the 

a  large  cvllnder  and  then  prepared  to  re- 
ceive the  liquid.  The  cylinder  filled  with 
the  preservative  and  applied  and  main- 
tained until  the  proper  quantity  of  oil  Is 
Injected  Into  the.  poles. 

Manufacturer: 

American  Creoaotlng  Co..  401  W.  Main 
St.,   l^iuisvllle.  Ky.   (pine) 


Creosotlng    Co.,     401    W.    Main 


Bldg.,    Philadelphia,    Pa. 

■       -■ -itlng    Co.,     401     W.     .nun 

_ j,  Ky.   (pine) 

Gulf      Cross      Arm      Co..      Dothan.      Ala 

Gulfport  Creosotlng  Co.,   Gulfport.   Miss 
Indiana  Creosotlng  Co.,  401  W.  Main  St. 

i-oulsvllle.  Ky 
International    Ci 

Co.,   Galveston,    rex. 
Joslyn  Mfg.  ft  Supply  Co.,  133 


A   Construction 


Bldg.,   Kansas  City.  Mo. 

Norfolk   Creosotlng  Co.,    Norfolk,  Va. 

Southern  Creosotlng  Co..  Slide!!.   La. 

Southern    Exchange   Co..    New   York. 

SOUTHKRN  WOOD  PRESERVING  CO.. 
Atlanta.  Ga.    (pine) 

Stiles  A  Co.,  H.  A..  97  Oliver  St..  Boston, 
Mass,   (pine)   "Hssco." 

Western  Electric  Co.,  New  York. 

POLES,  CHESTNUT  AND  PINE,  ETC., 
UNTREATED.— Chestnut  poles  are  used 
where  service  conditions  call  for  unusual 
strength  and  durability.  They  will  with- 
stand severe  storms  and.  due  to  their  large 
butts,  even  when  attacked  by  butt  rot 
have  a  high  degree  of  per *-     -       .-......_ 


W.    Main 
St..   Louisville,   Ky.    (pine) 
Chattanooga      Pole      Co.,       Chattanooga. 

Colonial  Creosotlng  Co..  401  W.  Main  St.. 

Louisville,   Ky.    (pine) 
Cook    Tie    A    Pole    Co.,     919    Commercial 

Trust   Bldg..   Philadelphia.  Pa. 
Davison    A    McBryde,     1217    Independent 

Life   Bldg..   Nashville,  Tenn. 
Georgia  Creosotlng  Co..   401  W.  Main  St., 

Louisville.   Ky.     (pine) 
Gulf      Cross      Arm      Co.,      Dothan,      Ala. 
Gulfport  Creosotlng  Co.,   Oulfport.  Miss. 


Indiana  Creosotlng  Co.,  401  W.  Main  St., 

Louisville.   Ky.   (pine) 
International    Creosotlng    ft   Construction 

Co.,  Galveston,  Tex. 
Joslyn  Mfg.  A  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.   III. 
Long-Bell  Lumber  Co.,  Kansas  City,  Mo. 
Lord  ft  Co.,  Lee  H.,  Box  G93,  Peoria,   111. 
Meredith     Cedar    Co.,     J.     P.,     Memphis, 

Tenn.    (chestnut) 
Mountain  Lumber    A   Supply  Co.,    Mount 

Union,   Pa. 
Nebraska  Bridge   Supply  ft   Lumber  Co- 
Peters   Trust   Bldg..    Omaha,    Neb. 
Rice,   John  H._  509  Ford  Bldg..  Wilming- 
ton, Del. 
Stiles   A  Co.,   H.   A.,   9T    Oliver  St.,  Bos- 
ton.   Mass.    "Hasco."    (pine) 
Western  Electric  Co.,  New  York. 
Williams  Cypress   Co.,    Ltd.,    F.   B..    Pat- 
terson, La. 
POLES,    CONCRETE.— Various    types    of 
concrete,  steel  reinforced,  poles  have  been 
tried    from   time   to    time.      Such    poles    are 
of    greatest   value    where   the    life   of  wood 
polos   la  unduly  shortened   by   local  condi- 
tions.     They    have    been    used    where    Im- 
proved    appearance     was     of     value     also. 
Types    of    concrete    poles    have    not    been 
standardized    to    any    considerable    extent. 
Such  poles  are  not  desirable   for  use   with 
2200-volt  distribution  lines,  as  It  ia  difficult 
to   do    work    on    live    circuits    with    safety. 
It    is    claimed    that    these    poles    may     be 
made  in  lengths  aa  high  as  76  ft. 

Maasey  Concrete  Products  Corp..  122  S. 
Michigan  Ave.,  Chicago,   III.    "Hollow 

UnPveraal  Concrete  l>roducts  Co..  122  S. 
Michigan  Ave.,   Chicago,    III. 

POLES.  IRON  AND  STEEL,  TUBU- 
LAR.— Poles  used  for  supporting  trolley. 
transmission,  and  other  overhead  wires. 
The  tubular  type  consists  of  wrought  Iron 
or  steel  pipe.  A  common  form  uses  a 
larger  size   pipe   for  the  butt  with  one  or 

telescope    each    other    and    the    Joints    are 


Cormany       Ave.,       Cincinnati.       Ohio. 
OHIO      BRASS      CO.,      THE.      Mansfield, 

Ohio.     "O-B." 

Republic  Structural  Iron  Works  Division 

of     the     Consolidated     Iron-Steel     Mfg. 

Co..  East   53rd   St..   Cleveland.   Ohio.      . 

■  Smyser-Royer  Co.,  York.  Pa. 

rj.   s.   Metal  ft  Mfg.   Co.,   1S5  Broadway. 

New  York,  N.  Y. 
POLES,  PIKE. — In  setting  wood  poles, 
the  pole  Is  held  by  means  of  pike  poles 
while  being  raised  Into  position.  These 
are  about  12  ft.  long  and  are  provided  with 
an  Iron  spike  or  point  to  prevent  slipping. 
The  pike  poles  are  used  to  lift  and  brace 
the  pole  until  the  earth  is  back- filled  suf- 
ficiently to  hold  It. 
Manufacturers: 

Cope,    T.    J.,    1620   Chancellor    St..    Phila- 
delphia.  Pa. 
HERBST.    PAUL    W„    Chicago,    111.      We 
specialize  in  pike  poles.     We  have  the 

Silain  pike  pole,  or  guarded,  or  raising 
ork,  for  use  with  Iron  or  wood  poles. 
See  display  adv.  page  1258. — Adv. 

Joslyn  Mfg.  ft  Supply  Co..  133  W.  Wash- 
ington St..  Chicago,  111. 

Meckel.  Fred  L.,  3-13  KL  13th  St.,  Chi- 
cago,  111. 

Novelty  Turning  Co..  24  Main  St..  Nor- 
way. Me. 

OSHKOSH  MFG.  CO.,  Oshkoah,  Wis. 
"Oshkosh."      (See    display    adv.    page 

POLES.  STEEL.  EXPANDED  OR  LAT- 
TICED.—For  lines  crossing  rivers  or  rail- 
roads at  elevations  above  normal  the  most 
feasible  pole  ia  one  of  steel  lattice  con- 
struction set  in  concrete.  Such  poles  re- 
quire less  ground  space  than  a  tower  and 
are  uspd  where  a  tower  cannot  b»  ■»- 
The    size    and    design    deper 


rider, 


In 


taller 


the    1 


ave  been  used  for  trolley  span  wires  to 
-ome  extent.  They  have  alao  been  uaed 
Tor  transmission  lines  Instead  of  wood 
poles.  A  lattice  type  pole  built  up  of 
structural  steel  shapes  with  the  lattice 
work  riveted,  bolted  or  welded  In  place. 
Is  sometimes  used  at  po'nts  In  railway 
systems  where   heavy    striilna  occur,  aa  at 


5S4 
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Manufacturers: 

Archbold- Brady  Co.,  Syracuse,  N.  T. 

BATES      EXPANDED     .STEEL      TRUSS 

CO..    208    S.    LaSalle    St.,    Chicago,   111. 

(See  display  adv.  page  1268.) 
Coombs    &    Co.,    R.    D.,     30    Church    St., 

New   York,  N.  T. 
Hull    ft   Co.,    S.    W.,    S729   Prospect   Ave., 

Cleveland,  Ohio. 


POLES       TROLLEV-V 


HEEL      CARRY- 


which  carrl.,   ....    ... 

ley  wheel.     The_  butt 


INQ. — A  long  tapered  steel  . 

cross  section  made  of  thin  metal  and  of 
variable  lengths  suitable  for  the  required 
operating  conditions,  and  which  forms  the 
coneetlng  link  between  the  trolley  wheel 
and  the  trolley  base  on  the  roof  of  "*— 
.__      ™_ r.  . j  end  lB  mtea  , 

called    the    hare 

... large   end   of  the 

__    Inserted    Into    the    socket    of    the 

trolley  base.  When  changing  direction  the 
trolley  pole  must  be  swung  around  so  as 
to  be  In  a  trailing  position,  or  when  two 
poles  are  used,  as  Is  most  frequently  done 
on  long  double-truck  cars,  one  pole  Is 
hooked  down  and  the  other  placed  In  the 
trailing  position- 
Manufacturers: 

AMERICAN     BRIDGE    CO.,     30     Church 
St.,    New    York,     N.     Y.      (See     display 
adv.    page    1257.) 
Canadian   General  Electric   Co.,   Ltd.,   212 

King  St.,  W.,  Toronto.  Oi "*     " 
"-'-robla    "     •  —    ' 

n  Co., 

Mklyn.  N.  Y. 

ITINGHOCSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1385-1402.) 
POLES.  WOOD.— Wood  poles  are  deair- 
ab'e  for  electric  power  distribution  be- 
cause of  their  low  cost,  good  Insulating 
qualities  and  durability.  Northern  white 
cedar,  western  red  cedar  and  chestnut  are 
the  moat  commonly  used  woods.  The  west- 
ern red  cedar  Is  variously  known  us  red 
cedar,  western  cedar  or  Idaho  cedar. 
White  pine,  cypress  and  oak  are  also  used 
but  commonly,  particularly  the  latter  two, 
only  in  the  locality  where  they  are  found. 
Western  red  cedar  la  superseding  other 
woods  because  of  the  diminishing  supplv. 
The  desirable  qualities  In  poles  which  the 
timber  must  possess  are  durability  In  con- 
tact with  the  soli,  stralghtness  together 
with  relatively  small  size  and  little  taper. 
minimum  weight,  and  reasonable  softness 
so  that  the  spikes  of  a  climber  may  enter 
readily  but  at  the  same  time  having 
strength  to  support  considerable  weight- 
To  decrease  the  decay  and  weakening  of 
the  poles  they  are  commonly  treated  with 
creosote  or  other  wood  preservative,  gen- 
erally the  butt  only.  It  Is  claimed  thh 
treatment  will  almost  double  the  life  of 
poles  of  the  common  timbers. 

Poles  are  rated  In  length  by  steps  of  five 
feet,  according  to  top  diameter,  e.  g..  a 
30  ft.  T-lnch  pole.  The  lengths  in  common 
use  vary  from  IB  lo  60  ft.  The  T-ln.  top 
Is  usually  made  to  read  22  1ns.  circumfer- 
ence In  pole  specifications  as  the  circum- 
ference is  more  definitely  measured  when 
pole  tops  are  not  circular.  The  tops  of  the 
poles  are  roofed  by  sawing  so  that  water 
will  drain  off  and  not  rot  the  top  of  the 
pole.  The  condition  of  the  poles  Is  gener- 
ally specified  to  conform  with  the  recom- 
mendations of  the  Committee  on  Overhead 
Line  Construction  of  the  National  Electric 
Light  Association,  or  with  the  Western 
Red    Cedar   Association's    official    sped  flea  - 


attention  of  police 

causing  them  to  ■ 

dialely  with    headquart 


Manufacturers: 

Gamewell    Fire    Alarm    Telegraph    Co., 
The.    Newton    Upper   Falls.    Mass. 


York,   NY.     "DeVea 


iftchlnr 


1  Hubert  St.,  Ne< 


wheels  or  buffs  may  be  ueed  for 
castings,     plated     work,     table     ware,     nv. 
They  are  made  In  sizes  ranging  from  small 
outfits    for   use   in    the   home    to   the    large 
types  used   In  foundries  and  factories.    See 
also  Buffers. 
Manufacturers: 
Bennctt-O' Council    Co.,     360O    S.    Morgan 

St..  Chicago,  111. 
Canadian    Hanson    &    Winkle    Co..    Ltd.. 

The,   Toronto,  Ont..  Can. 

Chicago     Flexible     Shaft     Co..     5600     W. 

Roosevelt  Rd..  Chicago.   111.   "Chicago." 

(automobile) 

Dllg    Mfg.    ft    Trading    Co.,     The.     27    E. 

125th    St.,    New   York.    N.    Y.      ■'Acme." 

Excelsior  Tool  &   Machine   Co.,   East"  St. 

Louis.   I1L      "Excelsior." 
Hanson   &  Van  Winkle.  Newark,  N.  J. 
Munnlng  &  Co..  A.  P.,  Church  St..  Mata- 

wan,  N.  J.     "Optlmus." 
POLISHING    MACHINES,     FLOOR.— See 
Rubbing    and    polishli       

MACnmr.s, 
i  chines,  elect  i 
POLISHING    WHEELS    AND    BUFFS.- 
See  Wheels,    polishing:   Wheels,   buffing. 

POLLAK  TOOL  &  STAMPING  CO.— 81 
85  Freeport  St.,  Dorchester.  Boston. 
Mass.     Manufacturer    of   automobile   plugs, 


Btabllsh 


_ ....  spe- 
l    ItOO,   Presl- 

.  H.  D.  Stein! 


Joseph  Pollak: 

POLLY      MFG.      CO. — Milwaukee.      Wis. 
of  lighting  fixtures  anr"  — 

ines*   established   1820. 


--_-,    Williar 

jldent.    Richard    Seer; 
Polacheck; 


.  I  white  cedar  products  for  white  eedi__ 
.poles.  These  specifications  cover  what  de- 
fects are  allowable,  the  maximum  allow- 
able butt  rot  the  amount  of  dead  or  dry 
streaks,  the  allowable  crook  or  sweep,  etc. 
POLICE  TELEPHONE  AND  SIGNAL- 
ING SYSTEMS.— Telephone  circuits  con- 
necting call  stations  located  In  weather- 
proof boxes  on  street  corners  or  other 
prominent  locations,  and  police  headquar- 
ters where  a  telephone  switchboard  of 
special  design  and  an  operator  are  pro- 
vided to  register  the  Incoming  calls,  re- 
ports, etc..  and  disseminate  information 
to  calling  parties.  The  equipment  usually 
consists  of  a  code  signaling  mechanism 
similar  to  those  used  on  fire  alarms  oper- 
ated by  pulling  a  handle,  turning  a  disk, 
etc,  together  with  a  telephone  transmitter 
and  receiver  and  signal  bells  for  calling 
back.  The  code  signaling  mechanism  In- 
dicates the  location  of  the  calling  party  to 
the  operator  or  register.  Police  signal 
systems  also  include  warning  or  calling 
signals  which  consist  of  bells,  horns  or 
colored  lamps  In  conspicuous  or  prominent 
locations  and  connected  by  wire  to  police 


check: 

sales  manager.  Stanley  L.  Polacheck. 

POLLYANNA.— Trade    r._ _ 

washing  machines  manufactured  by  the 
Manufacturers  Distributing  Co.,  403  Ful- 
lerton  Bids.,  St.  Louis.  Mo. 

PO  LYC  AS  E.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  the  Glea- 
son-Tlebout  Glass  Co.,  99  Commercial  St. 
Brooklyn,  N.  Y. 

POLYCHROME  ART  WORKS.— 2700  Dl- 
versey  Ave..  Chicago,  111.  Manufacturer! 
of  portable  electric  lamps  and  parchment 
lamp  shades.     T.   R.  Ferguson,   sole  owner 

POLYPHASE.— This  term  Is  applied  to  ( 
■    uit  which 


thim 


phas 


Quar 


thre- 


POLYPHASE     ALTERNATOR.— A     B> 
chronous     generator     producing     poly  phi 
alternating   current    fl~    *•-■•-•- 
a  single- phase  gen  en 

POLY6INE.— Trade     

therapeutic        high -frequent 


from 

See  Alternator 


storini 


i  having  reference 


usually  refers  to  small  ponds  or  storage 
reservoirs  which  permit  of  the  impounding 
of  the  night  flow  of  a  stream  for  use  dur- 
ing the  working  hours  of  the  day  when 
the  load  on  the  water-power  plant  Is 
heavy.    (Also  see  Storage.) 

PONTIUS.— Trade  name  for  sealing  wax 
manufactured  by  the  Dicks-Pontius  Co.. 
128-131  Wayne  Ave.,  Dayton,  Ohio. 


plar 

POPPER    a.    SONS,    LEO.— 143    Franklin 

t..    New   York,    N.    Y.       Manufacturers  of 

Business  established  1880. 

POPPERS. — See  Corn   poppers,  electric. 

PORCE- LUTE.— Trade  name  for  com- 
mutator     cement     manufactured      by      the 

Perfection    Supply    Co.,    98    Park    PL,    New 
York,  N.  Y. 

PORCELAIN.— Porcelain  has  three  prin- 
cipal constituents,  feldspar,  clay  and  silica. 
Ball  clay  and  china  clay  or  kaolin  are 
used  and  the  feldspar  may  be  one  of  three, 
either  potash,  soda  or  lime  feldspar,  "  ' 
— *— '—  -"-'te  and  anorthit"  — 
thods  of  produ* 
_illy  used,  the  dry  process 
and  the  wet  process.  The  wet  process  Is 
probably  usei  more  than  the  other  for 
electrical  porcelain,  especially  for  high- 
voltage  line  insulators.  The  compounds 
are  first  mixed  Into  a  fluid    state  for  both 

Krocesses,  and  then  filtered  and  stored 
i  a  plastic  state. 

In  the  dry  process  the  clay  is  then  dried 
out  and  pulverized  to  a  crumbly  condition 
In  which  there  Is  Just  enough  moisture 
present  so  that  a  handful  of  the  material 
will  cling  together  when  squeeezed.  The 
material  Is  then  pressed  In  steel  molds  of 
the  shape  required,  and  after  drying  and 
glazing,  the  pieces  are  fired  in  kilns.  This 
grade  of  porcelain  Is  very  porous  and 
therefore  has  a  disruptive  strength  almost 
the  same  as  atmospheric  air.  It  heats 
rapidly  and  Is  suitable  only  for  low-volt- 
age Insulation  where  It  la  used  extensively 
In  the  form  of  knobs,  cleats,  snap-switch 
parts,   terminal  and  fuse  bases,  etc. 

In  the  wet  process  the  material  In  a 
plastic  state,  about  the  consistency  of 
putty  Is  molded  or  Jiggered  Into  an  ap- 
proximate shape  In  plaster  of  parls  molds 
which  rotate  on  a  table.  The  work  Is 
allowed  to  dry  slightly  In  these  molds  and 
when  nearly  dried  out  Is  firm  enough  to 
be  turned  to  more  accurate  dimensions. 
It   Is   then   dried    further    and   dipped    in    a 

S lazing  bath  and  placed  in  the  kilns  for 
ring.  The  glazing  mixture  is  similar  to 
the  porcelain  but  contains  a  large  propor- 
tion of  feldspar  or  flux  which  melts  at  a 
temperature  barely  sufficient  to  vitrify  the 
porcelain,  giving  a  coating  which  Is  really 
a  species  of  glass.  Porcelain  made  in 
this  way  Is  much  more  dense  and  homo- 
geneous In  structure  than  dry- process 
ware,  and  Is  used  for  all  high-tension  In- 
sulators. 

Porcelain  Is  not  affected  by  oils,  acids 
or  alkalies,  but  absorbs  a  small  amount 
of  water.  The  resistivity  of  unglazed 
porcelain  Is  about  10"  to  10"  ohm-cm. 
at  ordinary  temperatures,  but  decreases 
very  fast  with  an  Increase  In  temperature. 
The  dielectric  strength  Is  about  13.200  to 
20,000  volts  per  mm.  and  at  low  frequen- 
cies the  disruptive  voltage  for  thicknesses 
of  0.1  In.  Is  30  kv..  and  for  0.5  In.  thick- 
nesses from  110  to  120  kv.  The  tensile 
strength  of  American  porcelains  varies 
from  050  to  2200  lbs.  per  sq.  in.,  with  the 
compressive  strength  ten  times  that. 
European  porcelains  are  reported  to  have 
tensile  strength  of  4500  to  6500  lb.  per 
.    In. 


PORCELAIN      BUSHINGS.— See      Bush- 

PORCELAIN  CLEATS.  —  Sea  Cleats, 
porcelain. 

PORCELAIN  ENAMELS.— See  Enamels. 
porcelain. 

PORCELAIN  ENAMELING  A  MFO.  CO. 
— 12S3  Beilevue  St.,  Detroit,  Mich.  Manu- 
facturer  of   lighting   reflectors,    etc. 

PORCELAIN  INSULATOR  CORP., 

THE.— Lima,  N.  Y.  Manufacturer  of  porce- 
lain insulators. 

PORCELAIN  INSULATORS.  —  Glazed 
porcelain  is  probably  the  best  commercial 
material  for  very  high- ten alon  Insulators 
and  is  often  used,  even  on  low  voltage.  In 
preference  to  other  materials.  See  Insul- 
ators,  porcelain. 

PORCELAIN  KNOBS.  —  See  Knobs, 
porcelain,    split:    Knobs,    porcelain,    solid. 

PORCELAIN  MAKING  MACHINERY 
AND  DIES.— The  machinery  and  dies  for 
porcelain  manufacture  are  very  extensive 
in     shapes     and     patterns.       The     porcelain 


t  into  t 


i  die 


i   then 


The 
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conveying  belt  which  transml 
through  baking  ovens  which  se 
purpose  of  hardening  the  porcelai 

Manufacturers: 

Becker     Electric      Works.     3055     Lincoln 
Ave.    Chicago,    111. 

Burner  Smith  Co..    East  Liverpool,   Ohio 

National    Electric    Porcelain    Co.,     The 
Carey,  Ohio. 

Thomas  &  Sons  Co..  The  R..  East  Liver- 
pool, Ohio.    "Thomas." 

PORCELAIN  SOCKETS.— See  Sockets 
porcelain. 

PORCELAIN  SPECIAL  DESIGN  ANC 
NOT  OTHERWISE  LISTED.— Porcelalr 
of   special  design  made   to  meet  the  specl- 


. .    .pwinl  design   . . 

flcations  ot  olfier    manufactui 
times     furnished     by 


mif.ic 


latlnl 


Porcelain  Is  used  in  a  large  number  of 
articles,  where  Its  insulutlng  value  Is  im- 
portant, «ich  as  in  many  parts  of  special 
switches,  sockets,  receptacles,  plugs,  re- 
sistances,  etc. 

Manufacturers: 

Boeh-Metsch  Porcelain  Co.,  The,  Easl 
Liverpool,  Ohio. 

Colonial    Sign    &    Insulator    Co.,    Akron, 

Cook    Pottery   Co..    Prospect   St.    &   P.    & 

R,  By..  Trenton.  N.  J. 
(flohe    Porceluln    Co.,    127    Mulberry    St. 
'  Trenton,  n.  J. 
Hartford     Faience     Co.,     The,     Hamlltoi 

St..    Hartford.   Conn. 
ILLINOIS  ELECTRIC  I*ORCELAIN  CO., 

Macomb,    111.      (See    display    adv.    page 

1301.)  .    . 

Imiiir-ml  Porcelain  Works.  Trenton.  N.  J. 
Mogadore   Insulator   Co..    The,    Mogadore, 

Ohio. 
National     Electric     porcelain     Co.,      The, 

Carey.   Ohio. 
Parker    *    Son,    J.    H..    Parkersburg,    W. 

Va. 
SQUARE   D  CO.,    Detroit,   Mich. 
Mm-    Porceliim    Co..    The.    Trenton.    N.   J. 
Trenton    Porcelain  Co.,   803  E.    State  St.. 

Trenton.    N.   J.  _ 

Wheeling  Tile  Co..   Wheeling,  W.   Va. 
PORCELAIN       TUBES.  —  See       Tubes, 


i  body  of  the  s 
■  mixture  of  the 


I tv  m  »  i L  vji  t  y  '  from ' 2  % '  In  a  very"  den He"  u  n  - 
glased  porcelain  partition  to  20  or  30%  li 
a  paper,  cardboard,  sand  or  asbestos  dia- 
phragm. 

POROUS  CUPS,  BATTERY.— Certair 
types  of  batteries  employ  two  solutioni 
which    are    separated    from    each    other    b) 

a  porous    ""     m '"    "" '" 

the    !:--■■" 

through    —    . 

unglnzed    earthenware. 

Manufacturer: 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  I'ark  PI.,  New  York,  N.  Y. 

PORTABLE  BASES  (LAMP).  — See 
stands,    tabic   lamp. 

PORTABLE  BENCHES.— See  Benches. 
electricians'   portable. 

PORTABLE  BUFFERS.— See  Buffers, 
electric,   bench  and  portable. 

PORTABLE    DRILLS.— See    Drills,    elec- 

PORTABLE  FLEXIBLE  ARMS.— See 
Flexible  arms  for  portable  lamps. 

PORTABLE  GRINDERS. — See  Grinders, 
electric,   portable. 

PORTABLE  GUARDS  {LAMP!.— See 
Guards,  lamp,  no n- locking,  portable  and 
miscellaneous. 

PORTABLE  HOISTS.— See  Hoists,  elec- 
tric,  portable. 

PORTABLE  INSTRUMENT.— One  which 
la  designed  to  be  moved  from  place  to 
place,  as  distinguished  from  the  stationary 
type  which  is  made  to  be  mounted  on  a 
panel,  switchboard,  pedestal,  etc.  While 
there  are  many  small  electrical  instru- 
ments which  are  strictly  portable,  the 
term  is  usually  applied  to  those  of  me- 
dium size  and  of  considerable  accuracy, 
used  for  general  laboratory  or  field  work. 

PORTABLE  LAMPS.— See  Lamps,  bou- 
doir: Lamps,  clamp,  bed  or  dresser; 
Lamps,  desk;  Lamps,  floor:  Lamps,  hand, 
inspection     and     trouble:      Lamps,      piano; 


PORTABLE  OVENS.— See  Ovens,  elec 
trie,   baking  and  roasting,    portable. 

PORTABLE  PLANTS  (LIGHTING).- 
Sce   Plants,    portable,    lighting  and   power. 

PORTABLE  PLATES,  HOT.  -r  Se 
nates,  hot,  household  and  portable. 

PORTABLE  PUNCHES.— See  Punchei 
portable. 

PORTABLE  SEWING  MACHINES.— 
See        Sewing        machines.        mo  tor -driven. 

PO 

phoni 

PORTABLE     WINCHES.— See    Winches. 

PORTABLES.— See  Lamps.  boudoir; 
Lamps,  clamp,  bed  or  dresser;  Lamps, 
desk:  Lamps,  floor;  Lamps,  piano;  1-nmps. 
table  and  reading:  Lumps,  hand,  lrmpec- 
tion  and  trouble;  Lamps,  portable,  miscel- 
laneous,  not  otherwise  listed. 

PORTER-— Trade  name  for  car  track 
dcrnilers  manufactured  by  the  Cleveland 
Frog  &  Crossing  Co.,  Cleveland,  Ohio. 

PORTER.— Trade  name  for  motor-driven 
Jointers  manufactured  by  the  P.  Prylhll 
JHanhlns  Co.,  M2-S21  W.  «st  St.,  New 
York,   N.   Y. 

PORTER  CO.— 20  W.  Jackson  Blvd., 
Chicago,  III.     Manufacturer  of  spark  plugs. 


portable    lamps    and    Hghtfng 

specialties.  Business  established  1845. 
President,  John  A.  Porter;  secretary  and 
treasurer,   Samuel  B.   Madara. 

PORTER,  H.  K. — 6  Aahland  St.,  Ever- 
ett. Mass,  Manufacturer  of  holt  clippers, 
holt,    rivet,   wire   and    storage   battery    cut- 

PORTLAND  CO.,  THE.— Portland.  Me. 
Manufacturer  of  electric  freight  and  pas- 
senger elevators.  George  F.  Reynolds, 
general   manager. 

PORTLAND-MONSON  SLATE  CO.— 
Portland,  Me.  Manufacturer  of  slate  for 
electrical  purposes.    Quarries,  Monson,  Me, 

PORTRAITLITE. — Trade  name  for  pho- 
tographic lamps  manufactured  by  the 
Simplex  Photo  Products  Co.,  Richmond 
Hill.    N.   Y. 

POSITION,  TELEPHONE  OPERAT- 
OR'S.—That  part  of  a  manual  switchboard 
which  Is  arranged  for  the  use  of  one  oper- 
ator.   It  contains  answering  Jacks  and  line 

lines,  'and  an  operator's  telephone  set.  An 
operator's    position    on    a    toll    switchboai 


i   toll   r 


Co.,  Cincinnati.  Ohio, 

POSITIVE   AND    NEGATIVE,— In   math- 
ematics,    physics,     etc..     these     terms     are 


the 


■n     negative.       In     trigonometry    all 

in   the  right-hand   half   of  a  circle, 

iho    nniw    hair     rf»™ndlng    on    the 

lied    positive. 

mtography  a  plate  or  print  having 
msiiiB  and  shadows  the  same  as  the  object 
photographed  Is  called  a  positive;  one 
with  lights  and  shadows  reversed  (as  In 
the  original  Plate  or   film)    is  a  negative. 

In  electricity,  due  to  the  old  theory  that 
electricity  was  a  substance  that  flowed 
from  one  pole  to  the  other  of  the  appara- 
tus, that  from  which  It  flowed  was  culled 
positive,  the  other  (to  which  It  flowed) 
was  the  negative.  If  glass  la  rubbed  with 
silk,  the  electric  charge  accumulating  on 
the  glass  Is  called  positive,  that  on  the 
silk  negative.  Other  static  charges 
similar  to  the  one  on  glass  and  repelling 
-   positive  charges;   those  like  the  one 


i   the   silk   i 


I   (anode)    from 

through  the  electrolyte  to  the  negative 
copper  or  carbon  plate  (cathode).  The 
exterior  connection  or  binding  post  of  the 
zinc  plate  la,  however,  known  he  the  neg- 
ative pole  of  the  battery,  since  the  current 
Hows  to  it  from  the  external  circuit.  In 
lead  storage  batteries,  the  positive  is  the 
peroxide -coated  lead  plata  from  which  the 
current  flows  through  the  external  circuit 
when  the  battery  Is  discharging;  the  neg- 
ative Is  the  spongy  lead  plate.   T —  

tor  the  positive  ter '  ' 


:  Qowi 


)    the 


which 


e  current 


.  motor  the  positive  terminal  Is 
that  designed  to  be  connected  to  the  posi- 
tive side  of  the  line.  In  electroplating  and 
other  electrolytic  work  the  positive  Is  the 
electrode  (anode)  at  which  the  current 
enters  the  liquid;  the  negative  is  the  elec- 
trode (cathode)  to  which  the  current 
flows;  also  see  Anode,  Cathode. 

This  old  notion  that  the  current  In  a 
direct- current  circuit  flows  from  the  posi- 
tive to  the  negative  electrode  Is  at  vari- 
ance with  the  modern  electron  theory, 
which  holds  a  current  to  be  a  flow  of  elec- 
trons (negative  charges)  from  the  nega- 
tive to  the  positive:  see  Electron.  Elec- 
tron theory.  At  any  rate,  there  Is  a 
marked  distinction  between  positive  and 
negative  charges  and  also  between  posi- 
tive and  negative  electrodes  or  terminals 
of  a  circuit  which  consists  of 'a  flow  of 
electrons  or  charges,  and  whose  direction 
may    be    assumed    to    be    the    conventions! 

the    actual     direction    is    not     yet     clearly 

The  terms  positive  and  negative  are  also 
generally  applied  to  the  two  sides  of  a 
direct-current  circuit  or  apparatus  which 
are   connected,    respectively,    --    " 

souVe"  w£en  'the  clrcurtV  _  .  . 
circuit  with  the  neutral  wire  grounded, 
the  neutral  is  at  (or  practically  at)  the 
potential  of  the  earth,  while  the  positive 
wire  |a  assumed  to  be  at  a  potential  higher 
than  that  of  the  earth  and  the  negative 
lo  be  at  a  potential  lower  than  that  of  the 
earth. 

POSITIVE  LEAK.— Trade  name  for  pro- 
tective paints  manufactured  by  the  Barber 
Asphalt  Paving  Co.,  Land  Title  Bldg.. 
Philadelphia,  Pa. 

POSITIVE  ROTATION,— A  term  some- 
times   used    to    designate    counterclockwise 

POST      CAPS      OR      CAPITOLS,       FOR 

ORNAMENTAL  LAMPS.— These  are  small 
metal  shells  which  fit  onto  the  top  or  the 
street  lighting  post  and  form  a  holder  for 
certain  types  of  post  tops.  The  capltols 
sometimes  enclose  the  compensator  colls 
and    lamp   socket. 

Manufacturers: 

Farles  Mfg,  Co..  Decatur.  HI. 

Flour  City  Ornament.nl  Iron  Co..  2Tth  St. 
&  28th   Ave..  S„   Minneapolis,   Minn. 

Union     Metal    Mfg.     Co..    Canton.     Ohio. 

WH8TINGHOPSE  ELECTRIC  &  MFO. 
CO.,  East  Pittsburgh.  Pa.  "Sol-Lux." 
(See   display   adv.   pages   1336-1402.) 

POST    CO.,    THE    FREDERICK 310    S. 

Wabash  Ave..  Chicago.  III.  Manufacturer 
of    electric     blueprint     machines,     drawing 

POST-CLOVER  ELECTRIC  CO.— 308  W. 
4th  St.,  Cincinnati,  Ohio.  Manufacturer  of 
steel  cabinets,  pan  el- boards,  switchboards, 
etc.  President,  F.  D.  Van  Winkle;  vice- 
president,  George  N.  Devou;  secretary  and 
sales  manager.  E.  L.  Van  Winkle;  treas- 
urer, M.  T.  Sailing. 

POST  HOLE  AUGERS.— See  Augers. 
earth,   pole  or  post  hole. 

POST  HOLE  DIGGERS.— See  Bars,  pole 
or  post  hole,  digging  and  tamping;  Boring 
machines,  earth,  pole  or  post  hole;  Shov- 
els and  spoons,  pole  or  post  hole. 

POST  HOLE  SHOVELS  AND  SPOONS. 
— See    Shovels    and    spools,    pole    or    post 


IC    RAILWAY    RIGHT-OF-V 

— Electric  railways  are  usually  required  to 
"    right-of-way.    For  this  pur- 


vooden     fence 
used.      • 


often     cedar 
ections    the 


roads  utilize  Local  available  t 
trolley,  telegraph,  telephone  poles,  cut  off 
above  the  decayed  portion,  etc.  Generally, 
however,  such  supply  Is  Inadequate  and 
fence  posts  are  purchased  (or  that  pur- 
pose. They  are  also  used  to  fence  In  other 
such    as    power    plant,    subata,- 


i,  etc. 
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_...   Louisville.   Kj. 

Bell  Lumber  Co.,  Security  Bldg.,  Min- 
neapolis.   MS  Tin. 

Burk  ft  Co..  Spokane.  Wash.  "Trade 
Winners." 

Chanoy  Co.,  W.  G.,  Peyton  Bldg.,  Spo- 
kane.  Wash.      'Diamond   Brand.-' 

CHAPIN    CO..    B.    T..     Spokane.    Wash. 

Cloquet  Tie   ft  Post  Co.,   Cloquet.   Minn. 
Colonial  Creosotlng  Co.,  401  W,  Main  St., 

Louisville,  Ky. 
Eggera    Pole    ft   Supply   Co..    610    Paulsen 

Bids.,  Spokane.  Wash. 
Georgia  Creosotlng  Co.,  401  W.  Main  St., 

Louisville,  Ky. 
Goodman   Lumber  Co.,    Goodman,  Wis. 
Indiana  Creoaotlng  Co.,  401  W.  Main  St., 

TAi'iisvlUe,    Ky. 
MacGIUIs     ft     Olbbs     Co.,     The,     1201-09 

Wells   Bldg.,   Milwaukee,  Wis. 
Martin   Bros..   618  Manhattan   Bldg..   Du- 

Uith.  Minn. 
NATIONAL  POLE  CO..  Eseanaba.  Mich. 

(See  display  adv.    page   1254.) 
Naugle    Pole    &    Tie    Co..    E    S.    Wabash 


,    Chic. 


,    III. 


Pacific  Coast  Pole  Co..  Spokane,   Wash. 

Paducah  Pole  ft  Timber  Co.,  City  Na- 
tional   Bank   Bldg.,    Paducah,    Ky. 

Park  Falls  Lumber  Co.,  Park  Falls. 
Wis.  (Exclusive  distributor.  Edward 
Hines  Lumber  Co.,  2431  S.  Lincoln  St., 
Chicago,    III.) 

PARTHIDGE  LUMBER  CO.,  T.  M., 
Lumber  Exchange.  Minneapolis.  Minn. 
(See  display  adv.    page  1254.) 

Pendleton    ft    Gil  key,    Minneapolis.    Minn. 

Southern  Crcosoting  Co.,   SUdell,    La. 

Three  States  Cedar  Co..  Plymouth  Bids-, 
Minneapolis,   Minn. 

Tlnkham,  C.  P.,  1011  Majestic  Bldg., 
Milwaukee,   Win. 

VALENTINE-CLARK  CO.,  THE.  Spo- 
kane Wash-  and  Minneapolis,  Minn. 
""-»  display  adv.   page   1255.) 


.  Minn. 


Western    Lumber    ft    Pol 

Bldg..    Spokane,   Wash. 
Weyerhaeuser       Sales      C 


Co.,    Peyt 


"Idaho. 

PLAIN 
10  N  C  R  ET  E.— Con  Crete 
lor  street  posts  Is  ordinarily  cast  In  hori- 
zontal molds  of  various  forms,  usually  a 
slight  taper  _  and  widened   at  _  the  bf"    *"" 


through    Ihe 

.    .  .  .  _   for   the   lamp. 

Though  commonly  cast  in  horizontal  molds 
other  methods  have  been  used.  One  of 
these  methods,  which  It  Is  claimed  has 
particular  advantages  for  poles  of 


„   rotation  Is  gradually   I .    _,    ._   .. 

definite  point  and  there  maintained  while 
the  concrete  gradually  sets.  The  rotating 
speed  Is  sufficient  to  cause  the  concrete  to 
be  thrown  to  the  side  of  the  mold,  crat- 
ing a  hollow  center   post. 

Among  the  advantages  of  the  concrete 
post  Is  that  It  requires  practically  -no 
maintenance.  It  also  has  the  advantage 
that  In  case  of  a  vehicle  colliding  with 
the  pole  there  is  very  little  possibility  of 
the  pole  snapping  off  and  falling  on  the 
vehicle,  an  advantage  of  considerable  Im- 
portance In  posts  along  boulevards  and 
other  streets  where  the  traffic  la  heavy 
and   accidents  common. 

Manufacturers: 

Chicago  Concrete  Post  Co.,  608  S.  Dear- 
bom  St.,  Chicago,  111.    "Sta;   " 

Maasey   C( "      n 


Michigan 
Service  Electric  «_.o..  inc.,  ; 

Ave.,  Chicago,    Ul. 
Universal    Concrete    Prodi 

S.  Michigan  Ave..  Chlcai 


Products   Corp.,    122    S. 
Chicago.  III. 

N.  Hoyne 


x     Co..     122 
.  111. 

POSTS,  ORNAMENTAL  AND  STREET 
LAMP,  IRON  AND  STEEL.— The  ease 
with  which  these  metals  may  be  cast  ted 
to  the  design  of  a  great  variety  of  these 
poets  of  a  very  ornamental  character.  The 
more  simple  posts  are  made  of  a  straight 
Or    fluted    column    designed    to    support    a 


chat 


th 


pole    top.      The    poles    are    cast    with 

smooth    surface   and    when   given    a   ec 

of   suitable   paint  have  a   very   long  life. 

Manufacturers: 

BATES     EXPANDED      STEEL     TRUi. 

CO..    20S    S.    LsSnlle    St..    Chicago.    11 

(Sec  display  adv.  page   1258.) 
Calgary   Iron   Works.   Ltd.,   The,   410- 

3th    Ave..    East.    Calgary.    Alta..    Can 
Canadian    Westlnghouse    Co..    Ltd.,    Se 

ford   &   Myler  Sts.,   Hamilton.   Ont. 
Electric     Railway     Equipment    Co.,    29C 

Oormany   Ave.,   Cincinnati,    Ohio. 
Flour  City  Ornamental  Iron  Co.,  2Tth  !? 

ft  28th  Ave..   S.,   Minneapolis,   Minn. 
Fremont  Foundry   ft   Machine  Co.,  Frc 

mont.  Nebr. 
Keystone  Iron  ft  Steel  Worka.  2931  San 

Fe  Ave..  Los  Angeles.  Cal. 
KING  MFG.   CO..   THE,    St.   Joseph,    M 

"Monollte."      (See    display    ady.    pai 

1257.) 
MrAvlty  ft   Sons.   Ltd.,    T.   King  St..   S 

John.    N.    B.,   Can. 
Mesker    ft    Co..    George    L..    1st    ft    I  up 


Newman   Mfg.  Co..   717-21   Sycamore   S- 

Cincinnati.   Ohio. 
Faxton   ft  Vlerllng  Iron   Works.    Oman 

Neb.  . 

Philadelphia  Electrical  ft  Mfg.  Co.,  122. 

S6      N.      31st      St.,      Philadelphia.      I 
Republic  Structural  Iron  Works  Dlvisl, 

of    the    Consolidated     Iron-Steel     Ml, 

Co..  East  53rd  St..  Cleveland,  Ohio. 
Smvser-Royer  Co..  York,  Pa.  (iron) 
Union    Metal    Mfg.     Co.,     Canton.     Ohi 


POTASSIUM.- 


alkall    metal.    SymH 


C:  h.  p.  7f0*  C.  It  Is  a  sliver-white  mea 
which  tarnishes  Instantly  In  moist  air  ai 
takes  Are  when  thrown  on  water.  It  • 
very  little  used  as  a  metal,  but  forma  tl 
base  of  many  Important  compouno 
Among  these  are  potassium  chloride,  pi 
tssslum  chlorate,  potassium  iodide,  pots- 
slum  nitrate,  potassium  carbonate,  pots] 
slum  hydroxide,  etc. 

POTASSIUM  CHLORATE.— KCIOi:  pr> 
duced  elect rolvtlcallv  hv  the  oxidation  ' 
a  potassium  chloride  (KC1)  solution.  m 

POTASSIUM  CHLORIDE.  —  KOI;  tr 
starting  material  for  the  electrolytic  pa, 
duct  Ion  of  caustic  potash,  potassium  chfa 
rate,    and   potassium  perchlorate.  :> 

POTASSIUM     CYANIDE.— See     Oyanlr 

POTASSIUM  FERRICYCANIDE? 
K.Fe(CN),:  Is  made  electrolytic*  11  v  h"  1 
oxidation  of  the  ferrocyanlde.   K.Fe(CN). 

POTENTIAL  DIFFERENCE.— The  <1H 
ference  In  electromotive  force  or  aleetrU- 
notential  between  any  two  points  Id  d 
fWtroststlc  field  or  electrical  circuit  ,; 
point  and  earth: 


nnls  of  a  series  arc  lamp,  or  ue< 

two  ends  of  a  feeder,  or  along  a  i 
element.  A  distinction  la  often 
"     which   In   the   pote 


i   the    t 


i(l» I    i 


piled   „.    „ 

once  (p.d.)  which  Is  the  drop  In  potent,, 
along  the  circuit.  Both  are  measured  „ 
volts.  The  potential  difference  equals  & 
-■i. Trent  multiplied  hv  the  resistance  it 
a-C.  OlreuIU)  or  Impedance  (In  a-c.  co 
cults).  ,e 

POTENTIAL    DROP. — See   Potential  dia 

POTENTIAL  ENERGY.— Stored 
ergy  or  capacity  to  do  work,  on  a< 
position  o 


nd  up,   a  storh>- 
charged   elect!11 


POTENTIAL     GRADIENT.— The     note1 

Inl   gradient  at   any    point    Is    the  drop 
'ential  per   unlt_  distance      -    -■     - 


other  low-volt». 

signal    circuits    are    to    be    operated    dirt. 

provided  for  reducing  the  potential  frc. 
the  usual  110  or  220  volts  to  the  6  vo 
or  so  required  for  the  other  circuits.  T„ 
use  of  series  resistance  to  give  the  prat:., 
voltage    for    the    bell    circuit,    while    sat,', 
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jears  and  the  two  postwar  years  of  1919 
and  1920.  Even  before  the  period  men- 
tioned and  especially  since  1107  there  has 
been  a  gradual  Increase  In  the  output  of 
electricity  for  Industrial  uaes,  and  nearly 
every  year  has  seen  the  proportion  of 
Increase  grow. 

Analyzing  the  experiences  of  capable  men 
In  the  Industry,  It  is  apparent  that  one  of 
the  outstanding  factors  contributing  to  the 
phenomenal  growth  of  the  central- station 
business  to  Its  present  position  of  popu- 
larity and  stability  Is  the  wisdom  of  the 
directing  minds  In  maintaining  Intelligent 
and  highly  efficient  selling  forces.  More 
and  more  each  year  has  the  capacity  of 
the  sales  engineer  Increased  to  a  point 
where  he  sells  not  only  electricity  but 
courteous.  Intelligent  consulting  engineer- 
ing service  as  well  or,  In  other  words,  he 
sells  the  electricity  and  gives  with  It  the 
engineering  knowledge  and  co-operation 
which  tend  toward  economical  operation  of 
his  customer's  plant. 

Central- stat  Ion  officials  by  employing 
men  who  In  addition  to  selling  and  engi- 
neering ability  can  comprehend  the  Im- 
portance   of   courteous    co-operation    with 


the  fact  that  some  of  the 

largest  Isolated  plants  In  the  country 
have  been  scrapped  and  rearranged  for 
central -station  service  without  the  factory 
or  mill  owner  ever  conferring  with  an  of- 
ficial of  the  central -stat  Ion  company. 
The  phenomenal  Increase  in  demands 
upon  the  central  station  brought  with  It 
serious  problems  of  planning,  financing 
and  engineering  to  be  met  by  the  directing 
men  of  the  industry,  and  the  successful 
manner  In  which  great  plant  additions,  ex- 
tensions and  betterments  have  been  put 
Into  operation  In  the  face  of  unuaual  obsta- 
cles la  an  achievement  worthy  of  the  men 
responsible  for  the  stability  of  the  central- 
station  Industry,  the  men  who  have  fur- 
nished the  kind  of  management  which  has 
placed  the  central  station  In  the  front 
—      -"  American  Industry. 


i    operating 


The  a 

n  Industrlf  _ 
large  Industrial  establlshnu 
isolated  plants  were  confronted  with  the 
problem  of  Increasing  their  power  facilities 
In  the  face  of  Increased  coal  and  labor 
coats  and  rapidly  Increasing  prices  and 
slow  delivery  of  generating  equipment. 

id  vantages    of    purcha 

r Why  not  call  upon  him* 

They  did.  with  the  result  that  negotiations 
were  begun  which  resulted  In  a  sort  of 
partnership  between  the  central  station 
and  the  power  user;  negotiations  which 
shut  down  many  i«iii«t»if  -■-- 
brought  growth 
central -station  Inausiry. 

The  manner  In  which  these  added  great 
demands  upon  the  output  of  the  power 
companies  of  the  country  were  met  is  a 
striking  Indication  of  the  ability  and  gen- 
ius of  electric  public  utility  men.  The 
results  of  years  of  experimenting  and 
study  in  economy  tn  fuel  consumption  and 
the  Installing  of  large  and  highly  efficient  . 
turbine-generating  units  were  the  princi- 
pal factors  having  to  do  with  econr  —  '- 
output  and   when    big  Industrial  men 


ten    characterised 

tion  were  soon  established. 

With  the  power  companies'  distributing 
tines  already  pretty  well  loaded,  the  ab- 
normal demand  for  additional  service 
brought  with  It  necessity  for  large  and 
expensive  line  extensions.  And  here  Is 
where  the  buyer  and  seller  of  electrical 
energy  were  again  brought  to  closer 
friendship.  Co-operative  effort  had  already 
been  enhanced  with  the  adjustment  of 
rates,  especially  an  arrangement  for  some 
larger  power  users  by  which  the  power 
company  supplied  electricity  at  generator 
voltage  and  the  customer  furnished  and 
maintained  all  transformers  and  switching 
equipment,  the  operation  of  same  being 
under   the   supervision   of   the   power   com- 


to  the   cost   of   their  particular 

line  extension,  said  amounts  being  refunded 
a  certain  per- 

'(sequent  power 


i   represente 
credit  agaii 


lO 


lei 

gle 


PORCELAIN 
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conveying      belt      which      transmits      them 
through    baking    ovens    Which    serves    (he 
purpose  of  harden  trie  the  porcelain. 
Manufacturer*: 
Becker     Electric     Works,      30  66     Lincoln 

Ave-.,    Chicago,   III. 
Rucher-. Smith  Co.,   East  Liverpool,   Ohio. 
National     Electric     Porcelain     Co.,     The, 

Carey,  Ohio. 
Thomas  &  Sons  Co.,  The  R.,  East  Liver- 
pool, Ohio.    "Thomas." 
PORCELAIN      SOCKETS.— See     Sockets. 


)  incut  the  specl- 


switche's. 


other    manufacturers   1. 


ere   Its   insulating  value  Is 

:h   as  in   many   parts   ot  special 

ockets,    receptacles,    plugs,    — 


Manufacturer*: 

Boch-Metsch    Porcelain    Co.,    The, 

Liverpool,  Ohio. 
Colonial    Sign    &    Insulator    Co.,    i 

Cook    Pottery  Co.,    Prospect    St.    & 

R.  By..  Trenton,  N.  J. 
Globe    Porcelain    Co.,    127    Mulberr 

Trenton,  N.  J. 

--        -      -     Talence     Co.,     The,     Hbj 


Imperial  Porcelain  Works,  Trenton.  N.  J. 
Moc-adore   Insulator   Co.,    The,    Mogndore. 

Ohio. 
National   _Klectrlc     Torcclain     Co.,     The, 


SQUARE   D   CO.,    Detroit,    Mich. 


Trenton.    N.    _. 

Wheeling  Tile  Co.,  Wheeling.  W.  Va. 

PORCELAIN        TUBES.   —   See       Tubes, 
porcelain. 

POROSITY.— As    applied    to    poroui 
phragms.    the   proportf —    " '   "■- 
tion  of  the  Bar  " 

Irolyte  and  Is  tnereiore  cnpanie  oi 
ing  electric  current.  The  degree  ot 
Ity  may  vary  (ram  2%  in  a  vers'  der 
glazed  porcelain  partition  to  20  or 
a  paper,  cardboard,  aand  or  asbest* 
phragm. 

POROUS  CUPS,  BATTERY.— ( 
types  of  batteries  employ  two  so 
which  are  separated  from  each  otl 
a  porous  cup.  The  cup  serves  to  separate 
the  main  body  oi  the  solutions  but  allows 
a  partial  mixture  of  the  fluids  by  diffusion 
through  the  porous  cup  usunlly  made  of 
unglazed    earthenware. 

Manufacturer: 

Manhattan    Electrical    Supply    Co., 
IT  Park   PI.,   New  York,  N.   T. 

PORTABLE        BASES        (LAMP).-     

Bases  and  pedestals,  floor  lamp;  Bases  and 

POHTABLE     BENCHES.— See     Benches, 
electricians'   portable. 

PORTABLE      BUFFERS.— See      Buffers. 


rtrcult.      For  currents   up  t 


Pheada  having  no  detachable' tap  the 
ic,  connect  consists  of  a  waterproof  nv 
veylop  of   the   cap  which   is  removed   w 

2nd ""bere  single- conductor0  cable  '."uSS 
s.-.-ijwthead  Is  made  of  porcelain  entirely 
Alh.^pt  for  an  Iron  bracket  to  support  It 

pjDorcelaln   tube    Is   mounted    on    a  cris 

M  alter    the    manner   of   other    overhead 

equipment.      Single -conductor    pothead 

Plnls  type  are  found  very  economical 
See  n  radical  as  disconnect  Ives  where  no  ■ 

pjermlnal  is  involved,  as  at  teat  poinl 
,)1npverhead  lines.        For  eenernl  const™ 


n -disconnecting  type. 


See  M*31    ELECTRIC   CO..   Baldwin  Ave.    & 

iou-  Montgomery  St..  Jersey  City.   N.  J. 

Canadian    Westlnghouse    Co.,    Ltd..    San- 

P;  ford     &    Myler     Sts.,     Hamilton.     Ont., 

pi  ELli'TRICAL  DEVELOPMENT   &   MA- 

()ec  CrtlNE I  CO..   221    N.   23rd   St.,   Philadel- 

p,  Pj'*.     *""-      "Franklin."      (See     display 


— ,   New   Britain.  Conn. 
C<^tk  5S.ctr,e   Co'  9nfl-10  w-   Va"   Euro. 

St..  Chicago,  III.    "Cook." 
Electrical    knglneers    Equipment    Co..    36 

S.>DesplalneH  St.,  Chicago.  El.     "Three 

HH)opew,elIInv,1laU°n    &    M'B"    C°'-    Inc■' 

Standard   Underground  Cable  Co.,   West- 
inghouse   Bldg.,    Pittsburgh,    I>a. 

»frrnK-  E1%trIf    SP-    lnc-    las    "^ad- 
way,  New  York,  N.   Y. 

•  fOTS.     COOKINO.— See     Cooking     pots, 


POTS,      FIRE— 


Fire     pots,     elect  r  I- 


POTS,    M 

electrically  ... 
cally  heated. 
id°InM  SOLDER'-Sec  Melting  pots,  lead 


and    solder 

POTTER— Trade    i 


•    for 


steel 


dere  Hopewell    Insulation 
Froj      Hopewell,  Va. 
p(  HUBBARD     &     CO 

loin.       Plttabui    "      " 


4    Mfg.    Co.,     Inc., 


X>.,  6301  Butler  St., 
The.  GEE  Capitol  Ave.. 
Standard  Underground  Cab'e  Co..  West- 
hie  ISJ?0."^  B  Ilttsburgh,  pa. 
*V  WESTINGHOITSB  ELECTRIC  &  MFC 
Pf  CO..  Fast  Pittsburgh,  Pa.  (See  dls- 
e«  play  adv.  pages  13B6-H02.) 
*  POTHEADS,  POWER*  AND 
rei*i.?L6-      N0N-DI8CONNECTH 


■''".ell   h 


to1U< 


erseded  by  cast 
vera  to  protect 
>und    from    the 


.rgely   been   i 

e  surface  of  the  compount 
cumulation  of  dirt.  The  co.=,  .,.,,,„ 
.suitable  porcelain  tubes  to  Insulate  the  in 
privldual  conductors  as  they  emerge  froi 
anie  POt.  One  type  has  a  bell  of  porcelal 
— -it>,  »   ..n.™™ni„i„  —      W!tn  ,he  |n 


.  P<,» 


jgg*   the 

POuSh1 


type,  the  outlet  tu„„„  „lr 
porcelain  the  sice  and  spa 
"  dt able    for   the    voltage. 


Insi 


-ot  lor 


to    the    lead 


PORTABLE  DRILLS.— See  Drills,  elec- 
tric portable. 

PORTABLE  FLEXIBLE  ARMS.— See 
Flexible  arms  for  portable  lamps. 

PORTABLE  GRINDERS.— See  Grinders, 
electric,   portable. 

PORTABLE  GUARDS  (LAMP).— See 
Guards,  lamp,  non-locking,  portable  and 
miscellaneous. 

PORTABLE  HOISTS.— See  Hoists,  elec- 
tric,   portable. 

PORTABLE  INSTRUMENT.— One  which 
Is  designed  to  be  moved  from  place  to 
place,  as  distinguished  from  the  stationary 
type  which  is  made  to  be  mounted  on  a 
panel,  switchboard,  pedestal,  etc.  While 
there  are  many  small  electrical  Inatru- 
menta  which  are  strictly  portable,  the 
term  Is  usually  applied  to  those  of  me- 
dium slio  and  of  considerable  accuracy, 
used  for  general   laboratory  or  field  work. 

PORTABLE  LAMPS.— See  Lamps,  bou- 
Lamps,  clamp,  bed  or  dresser; 
■'■-'-■   *    ■■■       "       j_  Lamps,  hand. 


doir; 
Lamps. 

Inspection     __ , 

Lamps,    table   and   reading:    Lamps. '  port- 
,.i.,.,     ..,.._.,, ...   otherwise    listed.  I 


linei*ol( 
Li  kf  J t 


ached    to  the   cable 
asphaltlc   coni- 


AftlT     it     li 

"■NIB   pot    is    filled    1 .... 

Iill-ound  In  the  molten  state. 
PC  Potheade  are  made  In  four  voltage  class- 
R'jlcatlons:  (a)  up  to  600.  (b)  up  to  T600 
■hlCO  up  to  15.000,  (d)  up  to  30.000  volts 
tor  utdoor  potheads  are  provided  with  longer 
•  —  and  the  tops  are  protected  from 
ire  by  a  porcelain  cap  which  pre- 
leakage  from  the  line   to  the  metal 


boxes    and     cabinets      and     ground    clam„a 
uS»'^d^"'     the     T'otter-Acme     Mfg. 
Ohio  Champlaln    Ave.,     Cleveland. 

0™9T.TEFVfCME  MF0-  CO..  THE.— 912- 
■U  Champlain  Ave..  C'eveland,  Ohio  Man- 
ursctiirer  of  arret  steel  i-nlifneD  and  boxes 
and  ground  clamps.  Resident,  G.  M.  Pot- 
t":  vice-president.  F.  H.  Neff;  sccrelarv 
Joseph     Xahsky;     treasurer,     W.     A.     Nefr 

as.  bstktt  /;  ,wa  fessss 

iffiKS:  It'  "k«'S'°™..s"S  £s 

POTTERY     LAMP     BASES.- 
and  stands,  table  lamp,   potter 

r1AS«VC"ES'     LEATHER,     ELECTRI. 

CIANS'.— Thrse  pouches  are  small  leather 
bags  which  may  he  strapped  to  the  belt 
or  hung  hy  straps  over  the  shoulder.  They 
are  made  in  several  rise*  and  are  used 
to  carry  miscellaneous  tools  or  small  sup- 
plies, such  as  screws,  staples,  nails,  etc. 
Manufacturers: 

°SSK  GSt!t0;Sonitrea'i.,gCStueL,C'an81   S'' 

POULSEN   ARC.-See    Oscillators,   radio 

POUNDAL.— The   force  which  acting  for 

eTveTt™«    viiSJT*  a  TBBH  ot.  one  Pouncfwiil 

Manufactui 


EQUIPMEN-.      w„ 
Blvd..    Chicago.    Ill 

""  Ized  coal  eqtilpi 


Washin,.... 

Wallace. 

POWELL,   F.   W.-<20  Penn  Ave.     Pltts- 
]i!SnJlf?cturer   of   p'uk    fuaes. 
President  and 


er,    C. 


able,    miscellaneous,    not    < 


led  to  the  cable 

cop>  '£&  p°<  °v  ?^  y*£n  -hoii: 

-«1"   ce-^le   ib'u'atlon   above   the   caps  must 
PCb  well  taped  and  waterproofed, 
u™^  Manufacturers: 

than  AJAX  ELECTRIC  CO.,    Baldwin   Ave.    & 
If  t,(      Mcntt-omcrv    St.,   Jersey   1'ltv.   N.   J 
stootELECTIiirAL   I'KTTCI.OI'MENT  &    M, 
vahv      CHINE  CO..   221   N.   23rd  St..   Phllade 
befoi      Phla.     Pa.       ■'Franklin.-       (See    dlspli 
zero      adv.  page  12S0.) 

ncga Electrical  Engineers  Errulpment  Co.,  I.. 
men     fi.ppeaplalnes  St..  Chicago.  III.    -Three 

bB  *Q  A  ,w  Electric  Specialty  Co.,  7J30-52  S 
direc  . Chicago  Ave..  Chicago.  111.  "(i  &  w" 
ange  Hopewell  Insulation  4  Mfg.  Co.,  Inc.. 
or    li     Hopewell,   Va. 

func  HUBBARD      &     CO.,      6301     Butlfr  '  St, 
the   ,     littsburgh.    Pa. 
In  Johns-l'ratt   Co.,    The,    B5G    Caoitol    Ave 
Hartford.   Conn.  Capitol    Ave.. 

.andard  Underground   Cable  Co      West- 
lnghouse  Bldg..    PUsburgh     I'a 

CO.,    East    Pittsburgh,    Pa.      (Sec    dis- 
play adv.  pages  1396-1402.) 
POTHEADS.    TELEPHONE    CABLE— A 
izfa  i      j  cloa,n«   the    end    of  pflMf-InM- 
'ted     lead-covered    telephone    cable   where 
■e    terminal    wires    are   brought    out.         It 
fh»  'Jnc^Hl!y.  con*ists  of  a   lead  aleeve  with  a 
%*ttt?J2ft&.  lh?.».C*bla    ««e«th    and    the 
"■  (her  end   Oiled   with   a   sealing  compound 
fhe     terminal     wires     are     rubber-covered 
'fid  are  sometimes  called  pothead  wires. 
GS8 


burgh.    Pa.     „,  ,,„,_, 

Business   established    1916. 
general  manager.  F.  W.   Powell 

c£?2V»L,-    CJ?,'    WILLIAM.-2D31    Spring 

h,™     Ave      r(nnllnH!1     Ohlo      ManS,ac* 

ste^m   %Ji2S!fc**-2£*  -^-°th«. 

manager,   Churh..    

Ocorge     E.     Weitkomp: 


treasurer,    H.    H. 


XT' 


slnglt 


i  the  horsepower.  The  unit 
owcr  Is  the  watt.  In  d-c 
™»r  In  w»tta  Is  the  product 

circuits 


- to  the  product  of  volts, 

power-factor,  or  P=  KBI  wi 
is  the  power-factor;  In  thr 
cults  power  equals  P  =  j. 73 
See  Watt,  power-factor.  If 
constant,  the  total  amount  of 
the  product  of  the  power  by  thi 
seconds  or  hours:  see  Work. 

POWER.— T 


>-Iilower 


-  for  steam  driven 
ianufactured  by  the 
Co.,      347     Madison 


POWER.— Trade  name  for  belting  nuui- 
Co.^    20-60     Bostwick     Ave..     Jersey    City, 

POWER  &  CO.,  L— 20  S.  23rd  St      Phil- 
adelphia.    Pa        Manufacture"    of     Utor- 


driven  deck  planers 


,  Google 
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i  products  of  the  coincident 
uantaneous  values  of  ***"  '■■■  "■"-."'  i"1' 
n.f.    (or   a   complete   c>*. 


tdlcated 
ittB.  It 
dlatln- 


POWIIF1,    APPARENT.— The    product 

and  current   In  a  circuit  la  colled   the 
parent    power   and    Is    expressed    In   ¥■ 


POWER  CABLE.— A  cable  used  for 
transmitting  power,  either  electrically  or 
mechanically. 

POWER  CAPACITY.— The  power  that  b 
machine  can  safely  carry,  usually  deter- 
mined by  Its  current  capacity. 

POWER  CIRCUITS— Those  used  for 
transmitting    power.       See     Circuits,     llglil 

POWER      DISTRIBUTION      LINES.— See 

Distribution  lines  for  power  and  lighting. 
-  POWER  FACTOR.  —  The  power-factoi 
of  a  circuit  is  the  ratio  of  the  true  powei 
in  the  circuit  (expressed  in  wattH)-to  th< 
apparent     power     (expressed     '-     —"   


„ ,       ...   „   jalanced   alternatir 

circuit   in   which   both    the  e.m.f. 
rent  are  sinusoids,  the 


i  thi 


rating      equipment      but      often 


WESTINGHOUSE  ELECTRIC  &  MFC 
CO.,  East  Pittsburgh,  1'a.  (See  dis- 
play adv.    pages   1395-1402.) 

W.  ston  Electrical  Instrument  Co.,  Wav- 
er y   Park.   Newark.  N.  J. 

POWER     HOUSE.— Strictly    speaking,    a 

term    applied    to    the    building    

po wer -general!   -       -    ' ' 

looselv    used,    

terns,   to  refer  to  the   apparatus  as  well  as 
the   building. 

POWER,  INDUSTRIAL,  DEVELOP- 
MENT AND  STATUS  OF.— Careful  study 
of  the  events  of  recent  years  in  the  indus- 
trial power  field  and 

n  ■*|jj£j|1j--tj£-  uHteJ 

Growth  In  the  industrial  power  load  fol- 
lowed   development    of    the    lighting    load. 


1  this  lighting 

specialized  service  as  we  view  It  today, 
was    a    comparatively     concentrated     load. 

The  distribution  lines  of  the  early  generat- 
ing stations  were  short  and  they  at- 
tempted    to     supply     only    the    central    or 


t  the  true  "power  and   appal 

ent   power   are   equal,    hence    the    power- 
factor  is  unity  or   1. 

POWER-FACTOR     METERS.   —  Power- 

factor  meters  are  Instruments  wnich  opei 
ale   on    the    principle    of   a   wattmeter    an 
Indicate    dtrectlv    the    power-factor    of    tr 
circuit       Tin-    principle*    of   both    the    elei 
trod  >  osmometer    and     induction     types    . 
wattmeter  are   used   in  commercial   Instrv 
■  ments.        In   one   form   of    single-phase    li 
stmments  of  the  electrodynamometer  typ.. 
there  are  two  coils  at  right  angles  on   the 
moving   element  connected   across   the   I  ne 
and  a  set  of  fixed   colls  in  aerial  with   the 
load.      One    moving    coll    Is    connected     in 
series   with   a   resistance   and    the   other   In 
series    with    an    Inductance.      The    currents 
in  the  two  coils  are  then  90*  out  of  phase 
and    their    reaction    with    the    fixed    colls 
therefore  depends  on  the  power-factor.   At 
unity    power-factor    the    coil    with    resist- 
ance  In   series   has   all    the    torque    exerted 
on  it.  giving  one  deflection.      At  zero  pow- 
er-factor the  other  has  full  torque  exerted, 
giving  a  deflection  90*  away.     Intermediate 
power-factors  combine   the  action  and   the 
deflection    Is    the    resultant    of    the    two 
torques. 

Polyphase   instruments   have    three   coils 
in  the   moving  system   and   the   Inductance 
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Colls  are  placed  so  as  to  produce  a  rota 
Ing  magnetic  field  and  an  Iron  vane  fret 
lo  rotate  is  placed  In  it.  This  vane  i( 
magnetised  bv  a  stationary  coll,  which  li 
the  series  coll.  The  rotating  field  elthei 
attracts  or  repels  the  vane  and  It  taket 
up  a  position  where  the  sero  of  the  rotat- 
ing field  occurs  at  the  same  Instant  ai 
sero  of  its  own  field,  and  thus  indicate! 
the   phase    angle   or   power-factor. 

These  Instruments  are  used  on  circuit' 
where  the  control  of  power-factor  Is  re- 
quired or  where  it  is  desirable  to  know 
what  It  is.  They  are  frequently  used  oi 
panels     for     controlling     generators,      syn 


by  ISM  the  power  load  was  deflntely 
established  in  some  of  the  central  stations. 
The  uaes  of  electric  power  at  that  time 
Included  motor  drive  for  various  machines 
and  tools  in  industrial  service,  electrically 
operated  street  railways,  fans,  blowers, 
elevators,    etc. 

The  power  load  was  then  and  Is  still 
largely  determined  by  local  conditions. 
Many  generating  stations  supplied  dls- 
'  lets  in  which  very  little  or  no  manufae- 

irlng    was    done,    while    others    were    and 

iuld  have  a  large 


lenrs  and  the  two  postwar  years  of  1919 
and  1520.  Even  before  the  period  men- 
tioned and  especially  since  1107  there  has 
been  a  gradual  increase  in  the  output  of 
electricity  for  industrial  uses,  and  nearly 
every  year  has  seen  the  proportion  of 
increase  grow. 

Analysing  the  experiences  of  capable  men 
In  the  Industry,  It  Is  apparent  that  one  of 
the  outstanding  factors  contributing  to  the 
phenomenal  growth  of  the  centra  I -station 
business  to  Its  present  position  of  popu- 
larity and  stability  Is  the  wisdom  of  the 
directing  minds  In  maintaining  Intelligent 
and  highly  efficient  selling  forces.  More 
and  more  each  year  has  the  capacity  of 
the  sales  engineer  increased  to  a  point 
where  he  sells  not  only  electricity  but 
courteous,  intelligent  consulting  engineer- 
,  jervtce  as  well  or,  in  other  words,  he 
__.ls  the  electricity  and  gives  with  It  the 
engineering     knowledge     and     co-operation 
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„ ,tion     officials     by     employing 

men   who  in   addition   to   selling  and  engi- 
neering   ability    can    comprehend    the    Im- 
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The     phenor 


rapped    and    rearranged    for 

-'--  without  the  factory 
Terrlng  with  an  of- 
I- stat  Ion  company. 
■reasc     In     demands 

„,.„ _..on    brought    with    It 

serious  problems  of  planning,  financing 
and  engineering  to  be  met  by  the  directing 
men  of  the  industry,  and  the  successful 
manner  In  which  great  plant  additions,  ex- 
tensions and  betterments  have  been  put 
Into  operation  In  the  face  of  unusual  obsta- 
cles is  an  achievement  worthy  of  the  men 
responsible  for  the  stability  of  the  central- 
station  industry,  the  men  who  have  fur- 
nished the  kind  of  management  which  n 
placed    the    centra 
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..Jt  fully   ... 

the  central  stations  at  first,  and  the  rapid 
increases  in  their  power  service  came  as 
the  resi.lt  of  natural  Industrial  growth,  and 
the  ever  Increasing  perfection  and  adapta- 
bility of  electrical  apparatus  for  industrial 
service.  Within  the  last  few  years,  espe- 
i  la'ly  the  last  seven,  many  of  the  large 
rrogresslve  central  stations  have  made  a 
•'eflnite  effort  to  secure  as  much  as  pos- 
sible of  this  desirable  power  load.  Conse- 
quently growth  in  the  Industrial  power 
load  during  this  seven-year  period  has 
been  phenominal  though  the  increase  has 
been  gradual  and  continuous  from  year  to 
year.  The  central-station  output  of  elec- 
trical energy  for  Industrial  purposes  has 
been  far  In  excess  of  the  most  optimistic 
expectations. 

An  average  taken  from  statistics  eman- 
ating from  three  reliable  sources  Indicates 
that  electrical  energy  sold  for  power  con- 
sumption In  the  United  States  amounted 
In  kilowatt-hours  to  7,161,000,000  In  1914: 
5.352.000,000  in  1315;  13,023,000.000  in  1916; 
1(1.51)4.000.000  in  1917;  10.197,000.000  in  1918: 
U.Oie.OOO.OOv  In  1919  and  25.240.000,000  in 
1020  (latter  part  of  1920  estimated). 
""" "    ~ '      n    '  '■  '     this   energy 
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King  St,   W„  Toronto,  Onl 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.. 
Can.    "Westlnghouse." 

ESTERLINE -ANGUS  CO..  THE.  Lemcke 
Annex.  Indianapolis,    Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Instruments  made  in  hori- 
xontal  edgewise  pattern  with  several 
standard  scales  showing  power  factors 
as  low  as  0.25.  with  either  leading  or 
lagging  current.  .They  can  be  fur- 
nished sett -contained  for  any  potential 
up  to  630  volts,  and  In  capacities  up 
to  200  amp.  For  use  on  circuits  above 
—"a  or  200  amp.,  Instruments  are 


1920.  and  the  remainder  of  the  connected 
power  load  has  increased  from  about 
700.000  hp.  In  1915  to  1.900.000  hp.  in  1920. 
Some  of  the  Important  applications  of  the 
motor  Included  are  for  driving  numeroui 
kinds  of  machine  tools  and  woodworking 
M&Chlnery.  traveling  cranes,  electric  hoists 
rnd  lifting  magnets,  elevators,  pumps,  air 
compressors,  fans  and  blowers,  coal  mining 
and  ore  handling  machinery,  steel  cement, 
flour,  textile,  paper,  plup  and  sugar  mill 
machinery,  printing  presses  and  machin- 
ery, laundry  machinery,  etc.  In  addition 
to  this  motor  load,  there  are  these  im- 
portant branches  of  the  Industry:  electric 
railways,  electrochemistry,  electrometal- 
lurgy, storage  batteries,  telephone,  tele- 
graph and  radio  communication,  etc..  each 
having  an  Important  power,  electrochemical 
or    industrial    heating   load.      Among   these 


The  great   i 

urease  In  Indu _ 

large  Industrial  establish  ments  operating 
Isolated  plants  were  confronted  with  the 
problem  of  Increasing  their  power  facilities 
In  the  face  of  Increased  coal  and  labor 
costs  and  rapidly  Increasing  prices  and 
slow  delivery  of  generating  equipment. 
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polnted   out   the   advt 

electrical  power.     Why  i 

They  did.  with  the  resul 


thai 


call  li 


troplatlng,    elec- 


wcre  begun  which  resulted  In  a  sort  of 
partnership  between  the  central  station 
and  the  power  user;  negotiations  which 
shut  down  many  Isolated  plants  and  which 
brought  growth  and  prosperity  to  the 
central -station  Industry. 

The  manner  in  which  these  added  great 
demands  upon  the  output  of  the  power 
companies  of  the  country  were  met  Is  a 
striking  indication  of  the  ability  and  gen- 
ius of  electric  public  utility  men.  The 
results  of  years  of  experimenting  and 
Study  In  economy  In  fuel  consumption  and 
the  Installing  of  large  and  highly  efficient  . 
turbine -gene  rat  Ing  units  were  the  princi- 
pal factors  having  to  do  with  economical 
output  and  when  big  industrial  men  were 
looking  around  for  mora  power  to  meet 
the  war-time  demands  upon  their  Indus- 
tries, they  were  Impressed  with  the  high 
degree  of  proficiency  which  characterised 
the  operations  of  the   electric  power  com- 

tlon   were  soon  established. 

With  the  power  companies1  distributing 
lines  already  pretty  well  loaded,  the  ab- 
normal demand  for  additional  service 
brought  with  it  necessity  for  targe  and 
expensive  line  extensions.  And  here  Is 
where  the  buyer  and  seller  of  electrical 
energy  were  again  brought  to  Closer 
friendship.  Co-operative  effort  had  already 
hpFn  anhnnreri  with  the  adjustment  of 
arrangement  for  some 
...    _■_,_-.     .he    p,,wer 

.„._..,^    jibed    and 

maintained  all  transformers  and  switching 
equipment,  the  operation  of  same  being 
under  the  supervision  of  the  power  corn- 
But  the  Installation  of  new  mains  and 
feeders  added  to  the  power  companies' 
already  great  need  of  new  cap'*-"  -■-■"  " 
was  then  that  the  Industrial  i 
again  showed  their  faith  In  tne  cei 
station  Industry  by  advancing  funds 

In  amount  to  the   cost  of  their  parti 

line  extension,  said  amounts  being  refunded 
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flexible  and  reliable 
power  supply.  With 
balanced    legislative    ana    regulatory    P"''" 

looked  for  in  the  industrial  power  fleld. 

Improvement  in  Industrial  power  equip- 
ment has  kept  pace  with  -the  growth  In 
electrical  energy  output,  the  moat  recent 
advancements  being  mora  especially  alone 
economical   lines   rather   than    technical. 

POWER  LOSS  IN  CONOUCTORS.- 
Whenever  a  current  flows  through  a  con- 
ductor some  of  the  energy  in  converted 
Into  heat  and  is  dissipated.  The  energy 
thus  lost  per  second  la  equal  to  the  square 
of  the  current  times  the  resistance,  oi 
W=I'R  Joules,  when  I  Is  In  amperes  and 
R   in   ohms.     The  same    formula  Siw"   "" 

This  Is  also  known  as  " 


i  Bldg..  5b 

itsburgh.     Pa.;     Reliance    Bldg.,    Kansat 

v.   Mo.;  Ling  Bldg.,   Dallas,    Tex.      Salei 

Ltive,    General    Supply   Co.    of   Can- 
,    356    Sparks    St..    Ottawa,    Ont.. 


i    to   this   heating. 
:opper   loss"  when 


:   the 


:    formula.   Is   i 

monJy  known  as  Joule's  law. 

POWER  MFG.  CO.,  THE.— Marion,  i 

Manufacturer    of    oil   engines.      Preaii 
George   L.    Craig;    vice-preside    " 
eral  manager.  J.   M.   Primm;   s 
treasurer.     F.     B.     Morrison, 
and    factory,    Marlon,    Ohio. 
Stuttgar 
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ower  plant  has  need 
lulpmcnt  for  men 
:  and   for  emerg- 


utlnf 


Men   ■ 

vorabie     . 

should  possess  a  comfortable  washroom 
where  the  men  may  wash,  take  a  shower 
bath  and  change  their  clothes.  Every 
man  Is  entitled  to  a  private  clothes  locker, 
towel  and  soap.  First-aid  cabinets  and 
equipment  such  as  stretchers,  lung  motor, 
etc.,  should  he  provided  In  case  of  sick- 
ness,   broken   limbs,   electric   shock,   etc. 

Prevention    is    better    than    cure.      It    Is 
better  to  maintain  equipment  than  to  have 
replace   it  after  a  shut  dowi 


POWER     STATION.— The 

power   is   generated    and   fro 
distributed.     See  Central   sti 

POWER    SWITCHBOARD.— See    Switch- 
boards,   general   lighting  and   power. 

POWER   TABLES.   KITCHEN.— Se»  Kit- 
chen  power  units  of  power  tables. 

POWER   TABLES.  SEWING   MACHINE. 
—See  Sewing  machine  power  tables. 

POWER     TRANSMISSION— See    Trans- 


ES. — Specially  developed 
ilch  may  be  used  as  hlgh- 
itors    for    radio    telephone 

nsmlttlng    stations.       The 

kctronle  bombard- 
he  dissipated  In  the  plate. 

CO.— New 


Sales  Co  Kenyon  Bldg.,  Louisville,  Ky .; 
Kk-ctrk-al  Kales  Co..  a  E.  Redwood  Si. 
Bnltl'jore,  Md.;  W.  H.  Bcaven,  Jefferson 
City  Bank  Blrig..  Birmingham,  Ala.;  B.  K. 
Sweeney  231  15th  St.,  Denver,  Colo.: 
Gurnett  Young  &  Co.,  612  Howard  St,  San 
Francisco,  Cal,  (boxes,  covers  etc  )■  H 
B.  Squires  &  Co..  5X7  Howard  St.,  San 
Francisco,    Cal.    (cable). 

PRATT  MFC.  CO.,  WILLIAM   E,— 190  N 

Mate    St      Chicago.    III.      Manufacturer    of 

roller    and    thrust    bearings.       William     E, 

Pratt,  sole  owner.    Factory.  Jollet,  111. 

PRECIPITATION    EQUIPMENT,    ELEC 

Rir.ar      cno    ,-  =  .„.-.,-     SMELTER 

s  for  elec- 
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uently"" 


ended 
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fre- 


Ave..  New  York,  N.  Y.  Branch  officei., 
Chicago,  ill.;  Philadelphia,  Pa.;  Scranton. 
Pa,;  Trenton.  N.  J.;  Albany.  N.  Y.;  Boa- 
ton,    Mass,;    Pueblo.   Colo,;    Toronto,    Ont., 

POWER  UTILITY  STANDS,  FARM.— 
See  Farm  power  utility  stands. 

POWERLET.— Trade  name  for  rigid 
conduit  fittings  manufactured  by  the  Multi 
Electrical  Mfg.  Co.,  T03  Fulton  St.,  Chi- 
cago,   III. 

POWER  PA  KS.— Trade  name  for  ignition 
anco    Bids* 
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RS  ACCOUNTING  MACHINE  CO., 

"      ~       LaSalle     St..     Chicago,      III. 

of  electrically  operated  tabu- 


-ned. 


carrying  capacity. 


well- 


tachinc 


;  the   air    he  for 


mits  melnl  to  be  cut  rapidly  and  broken 
castings   and    worn    shafts    to    be    built    up 

welding     boiler     tubes     Instead    of    buying 

POWER      PLANT      SPECIALTY      CO — 

Monadnock  Block.  Chicago.  111.  Manufac- 
turer of  power  plant  specialties.  Presi- 
dent, F.  F.  Vater;  secretary,  W.  1£.  Steven- 


POWER  PLANT, 
FICE.— That  part  - 
equipment  which  i 


TELEPHONE 


and  power  board. 

POWER  SPECIALTY  CO.— New  York. 
N.  Y,  Manufacturer  of  superheaters  and 
economizers.  Business  established  1894. 
President,  P.  W.  Foster;  vic.-pr.f  i.l.nl 
E.  H.  Foster;  secretarv  and  sales  man- 
ager. L.  B.  Nutting;  treasurer,  H.  M, 
Baldwin.  Main  odlce,  in  Broadway  New 
York,    N.    Y.       Factory.    Dansville,    N.     Y. 


Manui.. .. 

latlng,  perforating  and 

POWERS  REGULATOR  CO.,  THE— 
New  York,  N.  Y.  Manufacturer  of  draft 
regulators.  Main  office,  D89  Architects 
Blrig..  New  York,  N.  Y.  Branch  offices. 
ml  Oreenvfew  Ave.,  Chicago.  111.;  622 
Boston  Wharf  Bldg..  Boston.  Mass.;  Can- 
adian  Powers  Regulator  Co.,  Ltd.,  Toronto, 

POWERS-WEIGHTMEN-ROSENGART- 

EN  CO.— Phiadelphia.  Pa.  Manufacturer 
of  electroplating  chemicals.  Main  office 
and  laboratories.  Philadelphia.  Pa.  Branch 
offices,    146    Front    St..    New    York  " 

Broadway  &  Clark  Ave.,  St.  Louii 

POWRKOLD.— Trade    name    for    electric 


PR.— Trade    r 

manufactured   L..    ....„ 

Hubert   St.,    New   York,  N. 

PRATT  A.  CADY  CO..  INC.— Hartford, 
Conn.  Manufacturer  of  electrically  oper- 
ated gate  valves.  J.  B.  Champlln.  secre- 
tary. Main  office  and  factory,  Hartford. 
Conn.  Branch  offices,  Chicago.  111.;  Bos- 
ton. Mass.;  New  York.  N.  Y.:  Detroit, 
Mich.;  Houston.  Tex.:  Cleveland.  Ohio: 
Philadelphia,  i'ji.;  Pittsburgh,  l'n.;  San 
Francisco,    Cal.:    Minneapolis,    Minn. 

PRATT  A  WHITNEY  CO.— New  York 
N.  Y.  Manufacturers  of  milling  nnd  wood 
working  machinery.  President.  Jomrs  K 
Cullen;  vlce-cresident.  C.  L.  Cornell:  sec- 
retarv-.   Fiii    li'.iialls;    in-nsurer,    J,    B.   ("or- 

office.     Ill      Broadway.      New 

Branch    office,    33   S.    Jeffcr- 


plnnta,  acid  and  other  chemical  works 
etc  For  some  details  regarding  It  see  Cot- 
trell  process  of  electrical  precipitation. 
The  equipment  for  carrying  ft  Into  effect 
vii.e9  a  meanH  ot  producing  direct  or 
pulsating  current  of  30.000  to  260,000  volts, 
and  treaters  or  precipitators  In  which  the 
smoke  or  fume  Is  subjected  to  this  high- 
tension  negative  corona  discharge.  The 
high-tension  current  Is  produced  Indi- 
rectly: usually  there  Is  a  mo  tor- genera  tor 
set  with  polyphase  synchronous  motor  and 
single-phase  generator,  the  current  from 
which  Is  stepped  up  in  a  special  trans- 
former to  approximately  the  voltage  de- 
i„.„    _....k«_j  ,„  ^apec|a|  rect|. 

- the"  "feet  hi  er  .„ 

mechanical     type    consisting 

brushes  contacting  with  atal 

large   radius,    the   rotating   . 

driven    at    synchronous    spee..    „.     „     „,..-. 

chronous   motor,   which    may   be  the   motor 

"'  ""  '  """"Jr-generator  set:  other  rectl- 
■een  tried,  Incliftllng  the  elec- 
ge  type.  The  treaters  are 
es  or  pipes,  forming  the  po»l- 
■ctlng  electrodes,  in  which  an 
-  other  conductor  l.«  ™i~nj.j 
discharging    i 
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HITNEY  CO.  OF  CANADA, 


York.    N.    Y. 
son  St..  Chi, 

PRATT  4 
LTD.— Dundas.    Ont..   Ci 
of   milling  and  wood   working  machinery. 

PRATT-CHUCK  CO.,  THE.— Frankfort 
N.  Y,  Manufacturers  of  armored  cable 
and  conduit  fittings.  President  and  treas- 
urer, H.  U.  Sherman;  vice -president  and 
eeneral  manager,  G.  11.  Kirard;  secretary 
W.  T.  Scnrritt.  Main  office.  Frankfort  \*' 
Y.  Factories.  Frankfort  nnd  Oneida  N 
Y.  Wales  representatives.  R.  B.  Corey  & 
Co..  11  Vi)  I-ii-..adv.-ae.  Se.w  York.  N  Y  ■  O 
D.  Allen,  1123  Broadway,  New  York.  N.  Y.; 


i  the  axial  elect 


Ama-Chalmers.     Mfg.     Co.,      Milwaukee, 

Canadian  Westlnghouse  Co.,  Ltd,  San- 
ford  &  Hyler  Sts.,  Hamilton.  Ont., 
Can.      "WeBtinghouse.,, 

GENERAL  ELECTRIC  CO..  Schenec- 
tady N.  Y.  All  of  the  special  elec- 
trical equipment  required  for  Cottrell 
Electrical  precipitation  plants.  This 
Company  has  co-operated  from  the 
beginning  with  the  owners  of  the  Cott- 
rell process  and  thoroughly  under- 
stands the  requirements.  Other  O-E 
service  to  the  chemical  Industries,  to 
precipitation  equipment  Is  par- 
ri.-    „.  _ii.„i.i       .      portrayed    on 


■Iv    applicable, 
page   1213.— Adv. 

' Electric    Mfg. 
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PRECISION.— Trade  name  Tor  tachom- 
eters manufactured  by  the  McDonnell 
Odometer  Co.,  3601-03  S.  Kedile  Ave.,- Chi- 

PRECISION  INSTRUMENT  CO.— 11 
H.t-ey  St.,  Newark.  N.  J.  Manufacturer 
of  boiler  efficiency  and  gas  plant  Instru- 
ments. Business  established  1910.  Presi- 
dent. C.  P.  Baldwin;  vice-president,  L.  D. 
Vorse;    secretary- treasurer.    M.    Q.    Borg- 

PRECISION  SCIENTIFIC  CO.— 8J0-SM 
S.  Tripp  Ave.  Chicago.  111.  Manufacturer 
or  water  stills  for  gas.    gasoline  or  steam. 

PRECISION  THERMOMETER  &  IN- 
STRUMENT CO.— Philadelphia,    Pa.     Man- 


r   of 


President,    Lewis 


;ablished    ■„. ,„ 

Q.  Wilson:  vice-president  and  treasurer, 
reward  Collins,  .Jr.;  secretary,  Henry  L 
Balderston;  general  manager.  Carl  Warer. 
Main  office,  1434  Branriywlne  St..  Philadel- 
phia Pa  Branch  office.  760  Monadnock 
Block.  Chicago.  III.  Sales  representative, 
Kodgers  &  Helti,  15  E.  Fayette  St..  Baltl- 
■"--- !.  Md.:  W.  P.  Balderston  Co..  Inc., 
i  Bldg.,   San   Francisco.   Cal.;   Foxboro 
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Co.,  Oklahoma  Gss  Bldg.,-  Tulsa,  Qkla.; 
Splitdorf  Electric  Co.,  1821  Locust  St., 
Kansas  City,    Mo. 

PREMIER.— Trade  name  for  motor- 
driven  pumps  manufactured  by  the  Barnes 
Mfs.  Co.,  N.  Main  St..   Mansfield.   Ohio. 

PREMIER.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Electric  Vacuum  Cleaner  Co.,  Inc.,  Ivan- 
hoe  Rd.,  Cleveland,  Ohio. 

PR  EM  I  ER.— Trade  name  for  vibrating 
bells  and  electric  vibrators  manufactured 
by  the  Manhattan  Electrical  Supply  Co.. 
If  Park  PI.,  New  York.  N.  T. 

PREMIER.— Trade  name  for  resistance 
wire  manufactured  by  the  Metal  Products 
Co..  Inc..  B49  W.  Washington  St.,  Chicago, 


PREMIER.— Trade  name  for  buffing 
wheels  manufactured  by  A.  P.  Munnlng  & 
Co.,   Church   St.,   Mntawan,    N.    J. 

PREMIER.— Trade  name  ror  mine  trolley 
clamps  manufactured  by  the  Ohio  Brass 
Co.,  Mansfield,  Ohio. 

PREMIER,— Trade  name  for  farm  light- 
ing plants  and  electric  vulcanlzers  manu- 
factured by  the  Premier  Electric  Co.,  3800- 
3S10   Ravenswood   Ave..   Chicago,    III. 

PREMIER.— Trade  name  for  electric  air 
pumps  and  fractional  horsepower  motors 
manufactured  by  the  Premier  Emergency 
Corp.,  T6T  3rd  Ave..  New  York,  N.  Y. 

PREMIER. —  Trade  name  for  name 
plates  and  meter  dials  manufactured  by 
the  Premier  Metal  Etching  Co.,  11th  St.  & 
Van  Alst  Ave.,   Long  Island  City,   N.   Y. 

PREMIER  ELECTRIC  CO.— 3800-3819 
Ravenswood  Ave.,  Chicago,  111.  Manufac- 
turer of  storage  batteries,  telephone  equip- 
ment, farm  lighting  plants,  hand  Inspec- 
tion lamps,  spark  plugs,  vu  lean  1  sera. 
Business      established  ' '' 


President, 


Dennis";"  secretary,     R.     M.     Dennis;     sales 
manager,  A.  J.   Peifer. 

PREMIER  EMERGENCY  CORP.— T6T  3rd 
Ave.,  New  York.  N.  Y.  Manufacturer  of 
electric  forge  blowers,  air  pumps  and 
motors.  President.  Otto  A.  Fuchs:  vice- 
president.  E.  P.  Collins;  secretary.  E. 
Fuchs;   treasurer,   J.   Connolly. 


PREMIER  MFO.  CO.,  INC.— Sandy  Hook. 
Conn.  Manufacturer  of  screw  machine 
products. 

PREMIER   METAL   ETCHING   CO.— 14th 

St.  &  Van  Alst  Ave.,  Long  Island  City, 
New  York,  N.  Y.  Manufacturer  of  name 
plates   and   meter  dials. 

PREMO.— Trade  name  for  Insulating  and 
protective  shellac  manufactured  by  the 
California  Paint  Co.,  11th,  I2th  &  Pine 
Sts.,  T)akland.   CnL 

PREPAY     CAR.— See     Pay -as- you- enter 


■    dollar 


permit  the  use  of  current  to  that  vah__. 
when.  If  another  coin  la  not  Inserted,  the 
service  will  be  cut  off.  Used  to  avoid  the 
cost  of  reading  meters  and  making  collec- 
tion. See  Meiers,  watthour,  service,  pre- 
payment. 

PREPAYMENT  METERS.— See  Meters, 
watthour,  service,  prepayment. 

PRESERVATIVES,  WOOD.-  The  com- 
monest preservative  used  for  wood  Is  creo- 
sote. However,  this  product  and  carbo- 
llneum  oil,  both  derivatives  of  coal  tar, 
have  been  separately  discussed  elsewhere 
and  here  only  the  less  common  preserva- 
tives will  be  discussed.  Among  these  pre- 
servatives line  chloride  Is  perhaps  the 
most  Important.  This  substance  is  cheaper 
.  ......   .     ..  ,_   -hipp^   jn 


:    disadvantage 


sldernbly    lcs_ __     _._ _ „, 

that  It  Is  soluble  in  water  and  will  In  time 
be  gradually  dissolved  out  of  the  wood. 
Its  use,  therefore.  Is  largely  confined  to 
comparatively  dry  locations.  Corrosive 
sublimate  and  various  patented  mixtures 
also    have    been    employed.      The    patented 


chloride  for  their  base. 
Manufacturers: 

C-A  Wood  Preserver  Co.,  Arcade   Bldg.. 
"*    *  — '-    Mo.      '■I-erfecto-Sote." 
B.  J..  Grinned.  Iowa. 
mleal     Co..     432     Dan  forth 
Cif       ™     ' 

"Phen  oleum." 


Flexible  Compound  Co.,  Inc.,  The,  3fl07 
Haveriord  Ave.,  Philadelphia,  Pa. 
'•Flexible   Compound." 


Globe  Chemical   Co.,   727  Ridgeway   Ave.. 
Cincinnati,  Ohio. 

International   Creosotlng    &   Construction 
Co.,  Galveston,  Tex. 

Northeastern    Co.,    The,    80    Beverly    St.. 
Boston,   Mass.      "Letteney." 

Page   A   Hill   Co.,    S14    Plymouth    Bldg., 
Minneapolis.    Minn. 

Protectors  Paint  Co..   1001  North  Ameri- 
can Bldg.,    Philadelphia,   Pa. 

Reeves  Co.,  The.  3110  S.  Carrollton  Ave., 
New  Orleans,  La. 

Chemical      Co.,      Wilmington, 


N.  C. 

Standard   Oil  Co.  of  California,   £ 
"'      Ian   Francisco.    ~  ' 


I  Bush 


Suydam  Co.,  M.  B..  Gist  &  Butler  Sts., 
Pittsburgh,   Pa. 

PRESS  CO.,  WELLS  H.— Streator,  III. 
Manufacturer  of  electric  washing  ma- 
chines. President  and  treasurer,  G.  M. 
Stokes:  vice-president,  M.  M.  Press;  secre- 
tary,  general  manager,  O.  E.   Stokes. 

PRESS-SURE.— Trade  name  for  termi- 
nal tongs  manufactured  by  the  Thompson 
Mfg.   Co..   Meadvllle,    Pa. 

PRESSBOARO.— See  Paper,  fullerboard 
and   pressboard. 

PRESSED  PRISM  PLATE  CLASS  CO.— 
26  N.  Dearborn  St  Chicago,  III.  Manu- 
facturer of  glass  sign  letters.  President 
and  general  manager.  William  A.  Bond; 
J     ' William    Scott 


PRESSED  STEEL  CAR  CO.— Pittsburgh. 
Pa.  Manufacturer  of  care  for  electric  rail- 
ways, subways,  etc..  and  electric  steel 
castings.  Business  established  1899.  Pres- 
ident, F.  N.  HofTstot;  vice-presidents,  N. 
S.  Reeder  and  J.  F.  MacEnulty;  vice-presi- 
dent   and    general    manager,    J.    B.    Rider; 

Swarts;  'sales  manager.'  C.  E.  Postleth- 
walte.  Main  office.  307— fith  ave.T  Pitts- 
burgh, Pa.  Factories,  Pittsburgh.  1'n. ; 
McKees  Rocks,  Pa.;  Hegewlsch,  III. 
Branch  offices,  24  Broad  St.,  New  York. 
"     "  Michigan  Ave..  Chicag       '" 

ishinglon.   D.  C. ;  4th  1 
erts  Sts.,   St.   Paul,  Minn. 

PRESSED  STEEL  CO.,  THE.— 39  8th  St., 
Muskegon.  Mich.  Manufacturer  of  electric 
foundry     vibrators.  _    Business     established 


PRESSES,  ARMATURE,  FIELD  AND 
TRANSFORMER  COILS. — Colls  used  In 
armature,  field  and  transformers,  particu- 
larly those  of  the  pancake  type  must  be 
made  to  exact  dimensions.  To  bring  the 
wound  coll  Into  the  exact  shape  and  size 
desired  they  are  subjected  lo  pressure  In 
a  special  press  designed  for  this  work.  The 
machines  used  for  forming  armature  colls 
though  they  may  Involve  the  same  meth- 
ods  as   the   press   are   more   commonly   re- 


Enterc 

Clint 


Co..    ' 
.   IIL 


Hydraulic  Press  Mfg.   Co.,  The,   384  Lin- 
coln Ave.,   Mount   Gllead,  Ohio. 
Sou  thwarts      Foundry      &     Machine     Co.. 

Philadelphia,  Pa. 

PRESSES.     ARMATURE,     FIELD     AND 

TRANSFORMER    CORES.— The    assembled 

laminations     of     the     armature,      field,     or 

transformer  cores  must  be  pressed  flat  and 

The  presses  employed  provide  some  means 
of  holding  the  core  in  position  and  strlkinc 
a  blow  upon  the  pile  of  laminations,  the 
equipment  being  designed  for  the  particu- 
lar work  done  in  the  press. 
Manufacturers: 

Caldwell   &   Co.,   F..   R„   Bradford.   Pa. 
Electrical  Manufacturers  Equipment    Co. 
712    Postal    Telegraph    Bldg.,    Chicago, 
Hi.     •■Segur." 
Hydraulic   Press  Mfg.  Co..   The,   384  Lin- 
coln  Ave..  Mount  Gllead,   Ohio. 
Soiithwsirk      Foundry      &     Machine     Co.. 

Philadelphia,  Pa. 
PRESSES,  CAR  WHEEL,  HYDRAULIC. 
—A  railway  shop  tool  utilizing  the  princi- 
ple of  the  hydraulic  press  In  obtaining  the 
high  pressures  required  to  press  wheels 
and  motor  gears  onto  or  remove  them  from 
their  seats  on  a  car  axle.  The  pump  which 
produces  the  pressure  In  the  large  cylinder 
is  power-driven,  either  by  belt  from  a  line 
shaft  or  by  a  small  direct -connected  elec- 
Suitable  gages  are  provided  to 


show   the 
pressed  ot 


s  off  the  axle.     Wheel 


may  be  retained  and  filed.  Is  made  of  the 
pressures  at  which  wheels  are  put  on  or 
removed.  In  electric  railway  practice 
wheels  are  usually  pressed  on  axles  with  a 
pressure  amounting  to  about  ten  tons  per 
Inch  of  diameter  of  axle  at  the  wheel  seat. 

Caldwell  &  Co.,   E.  R„  Bradford,    Pa. 

Hydraulic   IToss   Mfg.   Co..    The.   884  Lin- 
coln  Ave..   Mount  Gllead,  Ohio. 
Morgan    Engineering   Co.,    The,    Alliance,  . 


New   York,   N.   Y. 
Wood   &  Co..   R.  D.,  Wood   Bldg.,    Phila- 
delphia,  Pa. 
PRESSES,      MICA.  —  These      are      small 
power   presses   that   may  be  either  belt  or 
mot  or- driven    and    are    used    for    two    pur- 
poses.    One  Is  for  pressing  together  sheets 
of  built-up  mica.     The  other  Is  for  punch- 
ing small  mica  disks  or  rings,  such  as  are 
used  for  plug  fuse  tops,  mica  washers,  etc. 
Bench  type  presses   are  generally   used. 
Manufacturer*: 
Dunning     &     Boschert     Press    Co.,     Inc., 

Syracuse,    N.    Y. 
Enterprise    Machinery    Co..     The,     30    S. 

Clinton   St.,   Chicago,    111.      '■Emm," 
Hydraulic  Press  Mfg.    Co.,  The,   384  Lin- 


mt  2000  lbs.  per  square  Inch 
are  used  for  forming  various  molded  Insu- 
lation products.     Stee"    "'  

press  and  It  Is  

to    maintain    ai 
about   350*    F. 


Becker  Electric  Works,  3055  Lincoln 
Ave.,   Chicago,   III. 

Burroughs  Co.,  Charles.  141-149  Com- 
merce St.,  Newark,  N.  J.  (also  per- 
forming). 

Dunning  &  Boschert  I  Yeas  Co.,  Inc., 
Syracuse,  N.  Y. 

Fat-rel   Foundry  &  Machine  Co.,   25  Main 

Hydraulic  Press  Mfg.  Co.,  The.  384  Lin- 
coln Ave.,   Mount  Gllead,   Ohio. 

PRESSES,  MOTOR-DRIVEN,  MISCEL- 
LANEOUS.—Motor  drive  Is  now  applied  to 
a  very  large  number  of  machine  tools, 
among  which  are  several  types  of  presses. 
Some  of  the  types  of  presses  described 
above  are  motor -driven.  In  addition, 
motor  drive  Is  verv  extensively  used  on 
purposes.     Bull- 


otor-drlvt 
In    mat 


in    i 


equipment,   s__ _ „ 

transformer  cores,  etc.,  presses  for  notch- 
ing the  iron  and  steel  sheets  arc  rMUlred. 
These  are  usually  mo  tor -driven  presses 
and    differ    slightly    from    punch     presses. 


Bliss   Co.,    E*    W.,    Adams   &   Plymouth 

Sts..   Brooklyn,  N.  Y. 
Dunning    &     Boschert     Press    Co.,     Inc., 

Syracuse.    N.    Y.    (baling). 
Elmes    Engineering    Works.    Charles    F,, 

230  N.  Morgan  St..  Chicago.  111. 
Eveclslor   Tool    &    Machine   Co..    East  St. 

Louis,    111.      '■Excelsior." 
Myers     Machine     Tool    Corp.,     Columbia. 

I'n.     "Myers.- 
Niagara   Machine  &  Tool  Works,   639-685 

Northland  Ave.,  Buffalo.  N.  Y.     ,,Nlag- 


IVrk 


Machine 


Mass 


Steelier     Co.,     Inc.,     The    Charles, 

Knox  Ave.,   Chicago.  111. 
PRESSES,  OIL  FILTER.— See  Oil  f 
dehydmtors  and   purifiers. 

PRESSES,    PORCELAIN.— See    I'on 


amount  of  speed  variations  and  easy  and 
ready  control  of  the  press.  These  speed 
variations  and  instant  control  can  be  most 
readily  obtained  by  electric  motor  drive. 
This  form  of  drive  is  very  extensively  em- 
ployed,   generally  ^individual   motor   drive. 
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newspaper  presses  two 


matlc  control  In  connection  with  push  but- 
ton stations  are   employed. 

Manufacturer*: 

American  Multigraph  Sales  Co.,  The,  E. 
40th  St.  a  Kelly  Ave..  Cleveland,  Ohio. 
"Multigroph." 

Babcock  irlntlng  Press  Mfg.  Co..  The, 
38  Pequot  Ave.,  New  London,  Conn. 

Goss  Printing  l'ress  Co..  The,  1535  S. 
Paulina   St.,    Chicago.    111. 

Melsel  Prcas  Mrg.  Co.,  914-948  Dor- 
chester   Ave..    Boston,    Mass. 

Mlehle   Printing    Press   ft   Mrg.    Co., 


■The 


.  4T  w. 


St.,    Nei 


_      Robey      Sts.,     Chlci 
Mlehle." 

York.  l._    _ 

Scott    &   Co.,    Walter,    1  lainflcld.    N.    J. 
Thomson    ITess    &    Mfg.    Co.,    John,    353 

Ilroadway.    New   York,   N.   Y. 
United    1'rlntlng   Machinery    Co.,    38    Park 

How.    New   York.   N.    Y. 
Wcsel    Mfg.    Co..    F.,    TO    Cranberry    St., 

Brooklyn,   N.   Y. 

PRESSES,   PULLEY.—Instead  of  fasten. 

Imj  a  pulley   (o  a   shaft   by    clamp  or   key 

the   pulley    may   be    forced    onto   the   shaft. 

This   Is  done  _  by    having   a   slight   taper    In 

The  pulley 


i    this 


of  a 


,■    foin 


-...    r pulley    and    shaft    and 

from  projecting  set   screws  or    keys. 

Manufacturers: 

Southwark      Foundry     &     Machine      Co., 
Philadelphia,    Pa. 

Wood  £  Co.,  R.  D.,  Wood  Bldg..   Phila- 
delphia, Pa. 

PRESSING  IRONS.— See  Irons,  pressing, 
household;  Irons,  pressing,  laundry:  irons, 
pressing,    tailors';    Irons,    pressing,    I  ravel - 

PRE5SURE  CONTROLLERS  OR  GOV- 
ERNORS.—See  Governors,  compressor  or 
pressure   pump. 

PRESTO.— Trade  name  for  automobile 
electrical  specialties  manufactured  by  the 
Metal  Specialties  Mfg.  Co.,  338-352  N. 
Kedile  Ave.,  Chicago.  111. 

PRESTO.— Trade  name  for  annunciators 
manufactured  by  the  1'artrick  &  Wilklna 
Co.,  51  .v  7th  St..  Philadelphia,   l'n. 

PRESTO.— Trade  name  for  electric  heat- 
ing appliances  manufactured  by  the  Presto 
£  lee  trie  Co.,  Inc..  1008  C.  Spreckels  Bldg., 
Sun   Francisco,  Cal. 

PRESTO  ELECTRIC  CO-  INC.— 1(108  C. 
Spreckels  Bldg.,  Sun  Francisco.  Cal.  Man- 
ufacturer   of    electric    heating    appliances. 

1012.        President, 

president.     " 


George  Newmai 
Shoenbe—  -■-■ 
Adelsdor 


and 


PRIEST'S.— Trade  name  for  electric 
horse  clipping  and  grooming  machines 
manufactured  by  the  American  Shearer 
Mfg.  Co..   Nashua.   N.   M. 

PRIMA.— Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  Buck- 
eye IT! ma  Co.,  Sidney,  Ohio. 

PRIMARY  BATTERY  OR  PRIMARV 
CELL.— An      electrochemical      cell      which 

electrical  energy.  This  energy  is  produced 
as  the  result  of  nonreversible  chemical  ac- 
tion   In    the  cell.      See    Batteries. 

PRIMARY  COIL.— This  term  frequently 
has  been  applied  to  the  high-voltage  coll 
of  a  transformer,  whether  on  the  incoming 
or  outgoing  side, 


RON, 


connected    to    the    source    of    energy.      See 
Primary   and    primary    transformer. 
PRIMARY      LUMINOUS     STANDARD.— 

Denned  as  "a  recognized  standard  lumi- 
nous source  reproducible  from  specifica- 
tions." The  most  widely  used  standard  is 
the  International  candle  which  is  used  in 
the  United  States.  France.  Great  Britain 
and  ninny  other  countries.     See  Candles. 

PRIMARY  REFLEX.— Trade  name  for 
spark  pings  manufactured  by  the  Reflex 
l.rr.it Ion  Co..  3116S-30S6  W.  100th  HI..  Cleve- 
land,   Ohio. 

PRIMARIES  IN  DISTRIBUTION.— In  a 
transformer  the  winding  that  Is  connected 
to  the  source  of  supply  Is  known  as  the 
primary  coil,  the  delivery  coll  being  known 
as  the  secondary.  In  2200-volt  distribution 
the  distributing  or  service  transformer 
usually  steps  down  to  a  lower  voltage  and 
popular  usage  has  extended  the  meaning 
of  these  words  so  that  2200-volt  wires  are 
commonly  called  primaries  and  the  lower- 
voltage    wires   are    called    secondaries. 

PRIMARY.— The  electric  circuit  or  cir- 
cuits to  which  electric  power  is  given  and 


Induction.      It 


■   the  windings  of 


PRESTO  HOLDER.— Trade  name  for 
blueprint  racks  manufactured  by  the  Na- 
tional Co..  Cambridge  39.  Boston,  Mass. 

PREST-O-LITE.— Trade  name  for  stor- 
age batteries  manufactured  by  the  Presl- 
O-I-ite  Co.,  533  X.  Capital  St..  Indianapolis, 
Ind.  and  Prest-O-Llte  Co.  of  Canada,  Ltd., 
Hlllcrest  Park,    Toronto,    Ont.,    Can. 

PREST-O-LITE  CO.— 633  N.  Capital  St., 
Indianapolis,  Ind.  Manufacturer  of  stor- 
age batteries,  battery -charging  equipment. 
insulators,  welding  outfits,  etc. 

PREST-O-LITE  CO.  OF  CANADA,  LTD. 
—Toronto,  Ont,.  Can.  Manufacturer  of 
storage  batteries,  battery -charging  equip- 
ment, insulators,  welding  outfits,  etc. 
President,  M.  J.  Carney;  vice- president 
P.  A.  Rose;  secretary.  H.  F.  Reiss;  treas- 
urer. G.  W.  Mead;  general  manager.  R.  H. 
Combs:  sales  manager.  S.  I.  .Mongomtry. 
Main  office.  Hlllcrest  Park,  Toronto.  Ont.. 
Can.  Factories,  Toronto,  Ont.,  Can.;  Mer- 
rllton,  Ont..  Can.:  Shawlnigan  Falls.  Que., 
Can,  .St.  Boniface,  Man.,  Can.  Branch 
offices  and  warehouses.  S31  St.  Cuthnrineu 
St.,  W..  Montreal.  Que..  Can.:  605  Tosche 
Ave.,  Winnipeg,   Man..  Can. 

PRESTON  MICA  CO.,  ROBERT  K.— 801 
Monadnock  Block.  Chicago,  III.  Manufac- 
turer of  Insulating  tape,  varnish,  mica  and 
mica  products. 

PRESTONITE.— Trade  name  for  mica 
plate,  rings  and  tubes  manufactured  by 
the  Robert  K.  I'reston  Mica  Co.,  804 
Monadnock  Block,   Chicago.  III. 

PRESTO  PAL.— Trade  name  for  Illumi- 
nating glassware  manufactured  by  the 
Gleason-Tlebout  Glass  Co..  99  Commercial 
St.,  Broklyn.  N.  Y. 

PRESTURN. — Trade  name  for  sockets 
and  switches  manufactured  by  Harvey 
Hubbell.    Inc.,    Bridgeport.    Conn. 

PRIESS-BARTH— Trade  name  Tor  radio 
transmitter  manufactured   by    the  Wireless 


PRIMARY  CELL.— A  device 
version  of  chemical  energy  I 
energy,  consisting  of  a  posltlvt 


polarization,  that  Is, 
products  of  the  react 
when    the    cell    Is    in 


of  the  mc 
jwing:  Da 
.alande.      L 


PRIMARY  CUTOUT.— See  Cutouts,  fusi- 
ble,  primary. 

PRIMARY  CURRENT.— The  current 
flowing  In  the  colls  connected  to  the  source 


PR1MAHY,  TRANSFORMER.— That  one 
f  the  two  coils  of  a  transformer  winding 
'hlch  Is  connected  to  the  supply  circuit 
and   receives    therefrom    the   energy    Which 


In  a  primary  sense. 

PRIME    MOVERS     REGULATION    OF.— 

A   term   used   to_  Indicate    the  variation    In 


a  engine 
ustlon 


I    Is 


-atio  (In  per  cent)  of  the  maxi- 
mum variation  in  speed  when  slowly  re- 
duced from  full  load  to  no  load,  to  the 
speed  at  full  load,  supply  conditions  be- 
ing constant.  For  example,  if  a  direct- 
connected      engine     gener*"—      -■■-       — '■■- 


..._ pressure,    has   a   full   load 

speed  of  400  r.p.m.,  but  runs  up  to  a  maxi- 
mum of  420  at  some  point  between  there 
and  no  load,  the  variation  would  be  20 
r.p.m.  and  the  regulation  would  be  SO  to 
401)    nr    s%.       In    a    hydraulic    turb.ne,    or 

--      "    '-    allv    considered    as 

conditions  of   con- 


prin 

facilitate  starting  during  to'd  weather. 
They  arc  electrically  heated  vaporizers 
which  operate  as  an  auxiliary  carburetor. 
Gasoline  Is  drawn  from  the  carburetor 
and  heated  to  high  temperature  by  means 
of  a  small  heating  element  operating  from 
the  battery.  A  rich,  hot  gas  Is  thus 
formed  that  will  Ignite  readily  when  a 
spark  occurs.  The  heating  coll  need  only 
be  connected  to  the  battery  for  a  few  aec- 


rans  formed   by   i 


:  the  forces  of  nature 
:al  motion  or  electrical  fori 
■samples,    the  musclei 


engines    driven 


indmllls, 

by   steam   produced   by   hef__    

wood,  and  explosives  depending  for  their 
strength  on  chemical  action.  In  the  elec- 
trics! Held  the  use  of  the  term  "prime 
mover"  Is  usunlly  restricted  to  a  machine 
or  group  of  machines  first  developing  the 
energy  In  electrical  form.  This  includes  an 
electrical  generator  connected  to  or  driven 
by  either  u  steam  engine,  a  steam  turbine. 

combustion  engine.  These  hitler  machines 
are  also  frequently  classed  as  prime  mov- 
er l.y  halting,  without  the  Intervention  of 
the  electrical  current.  In  a  secondary 
sense  an  electric  motor,  supplying  power 
to  a  group  of  machines,  may  be  considered 


outdoor    temperature. 
electric,    automobile. 


Master    Primer    Co.,    34    Lamed 

Detroit,     Mich.       -Master." 

Splltdorf  Electrical 
Newark.   N.  J. 


Warren    St.. 


antifat'tured  !. 
Inclnnntl.  Ohio. 
PRINCESS.— Trade  name  for  electric 
easing  Irons  manufactured  by  the  Chl- 
igo  Flcsilile  Shaft  Co..  5600  W.  House- 
■It   Rd.,   Chicago.   111. 

PRINCESS.— Trade     name     for     boudoir 
lamps      manufactured      by     _the  _   Hy grade 


Lighting 


3s 

ctured    by     the 

i-nncess  wash  Machine  Mfg.  Co..  413  E. 
Pearl   St.,   Cincinnati.   Ohio. 

PH  IN  CESS.— Trade  name  for  electric 
vacuum  cleaners  manufactured  by  the 
Suction  System  Cleaning  Co.,  Sidney,  Ohio. 

PRINCESS  WASH  MACHINE  MFQ. 
CO.,  THE.— 433  E.  Pearl  St..  Cincinnati. 
Ohio.  Manufacturer  of  electric  washing 
machines.  Business  established  1907. 
1  resident,  treasurer  and  general  manager, 
C.  W.  Crawford;  vice-president,  W.  J. 
Fitterer:   secretary,    Wliliam  J.    Spiegel. 

PRINCO. — Trade  name  for  precision  In- 
struments manufactured  by  the  Precision 
Thermometer  &  Instrument  Co..  1«4 
Brandywlne    St..    Philadelphia.    Pa. 

PRINOLE  ELECTRICAL  MFQ.  CO.— 
1906-12  N.  6th  St.,  Philadelphia,  Pa.  Man- 
ufacturer of  panelboards.  switchboards, 
switches,  steel  cabinets,  boxes,  etc.  Busl- 
ne-ifl  estnUished  1MJI.  Preside-in,  secre- 
tary and  treasurer,  William  T.  I  Tingle: 
vi.. -president  ami  general  manager. 
Arthur  H.  Pringle;  sales  manager,  Herbert 
Muehlberger. 

PRINTING  MACHINERY,  MOTOR 
DRIVEN.— In  modern  printing  shops  not 
only  the  presses  but  am  llary  machinery 
as  well  is  equipped  with  individual  motor 
drive.  There  are  a  number  of  these  ma- 
chines which  come  under  this  classifica- 
tion, such  as  linotype,  monotype,  folding 
and    cutting    machines,    automatic    feeding 

Manufacturer*: 

American   M altigraph   Sales  Co..   The.    B. 

■40th  St.   &  Kellv  Ave.,  Cleveland,  Ohio. 

"Multlgraph." 
Babcock    1'rlntlng    Prase    Mfg.    Co.,    The, 

38  Pequot  Ave.,   New  London,  Conn. 
Challenge     Machinery    Co..     The.     Grand 

Haven,    Mich.      "Diamond"    paper   cut- 

,   Chicago. 

Mfg.     Co.,     944-948     Dor- 
.  Boston,  Mass. 
YSTEMS.    TELEGRAPH.— 


ter. 

Hall.   A.  W..  «33   Plymout 


PRINTING 


,  Google 
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PROJECTORS 


PRINTING       TE 
graph  ay  stems,   printing. 

PR  IN  TOM  ETER.— Trade  name  for  print- 
ing demand  meter  manufactured  by  the 
Mlnerallac  Electrtc  Co.,  1015  Washington 
Blvd..    Chicago.    III. 

PRISMS,  CHANDELIER.— See  Crystals 
and  prisms,  chandelier. 

PRISMS  FOR  SCIENTIFIC  APPARA- 
TUS AND  INSTRUMENTS.  —  Various 
scientific  instruments  used  in  the  measure- 
ment of  light  or  employing  light  as  a  part 
of  the  measuring  or  indicating  device  use 
very  accurately  cut  prisms  to  control  the 
light.  Such  Instruments  as  the  oscillo- 
graph, and  various  photometers  employ 
these  prisms. 

Manufacturers: 

Newton,  Charles  I.,  SOB  W.  15th  St.,  New 
York.  N.  Y. 

Queen-Gray      Co..      61-70      Johnson      St.. 
Germantown,    Philadelphia.    Pa. 

Standard    Scientific    Co..    9    Barrow    St.. 
New   York,   N.   Y. 

PRIVAPHONE Trade  name  for  tele- 
phone mufflers  manufactured  hy  the 
Standard  Appliance  Co.  of  America.  3E0 
Lafayette  St..  New  York.   N.  Y. 

PRIVATE  BRANCH  EXCHANGE 
SWITCHBOARDS.  —  See  Switchboards, 
telephone,    private   branch   exchange. 

PRIVATE    LINE.— See    Lines,    telephone. 

PRIZMA,  INC.— New  York,  N.  Y.  Man- 
ufacturer of  mo  tor -driven  photographic 
and  motion-picture  machinery.  Business 
established  1916.  President.  Lee  Benolst; 
vice-president,  C.  H.  Dunning;  secretary. 
George  P.  Kelly;  treasurer.  C.  K  15. 
Walsh;  general  manager,  W.  V.  Kelly; 
sales  manager,  H.  R.  LeRoy.  Main  office. 
71  W.  23rd  St..  New  York.  N.  Y.  Branch 
"-    ,    3193-T    Hudson    Blvd.,    Jersey    City, 


&    Tabor    Rd., 


Sch  warts.     Inc.. 
Philadelphia,   Pa. 

PROCTOR  Jl  SCHWARTZ,  INC,— Phila- 
delphia, Pa.  Manufacturer  of  electric 
drle-s.  President.  C.  W.  Schwartz,  Jr.: 
vice-presidents.  W.  M.  Schwartz.  E.  B. 
Ayres;  secretary  and  treasurer,  F.  Ker- 
shaw. Main  office  and  factory,  Tth  St.  6 
~  "     r   Rd..    Philadelphia,    Pa.;    Branch    of: 


New"  York,    N.    Y*.      Sale's   .... 

W.  J.  Westaway  Co.,  Hamilton.  Ont..  can. 

PRODUCER  GAS.— Gas  generated  from 
coal  In  a  gas  producer.  See  Gas  producers, 
power   plant. 

PRODUCTIMETER.— Trade       name       for 

ufactured  by    the  Durant   Mrs.  Co..   655-665 
BulTum   St..   Milwaukee.    Wis. 

PRODUCTION  ENGINEERING  CORP.— 
61  Pearl   St..   Boston.  Mass.     Manufacturer 

PRODUCTION  EQUIPMENT  CO..  INC. 
—6  Union  So.,  New  York,  N.  Y.  Manu- 
facturer of  electrical  engraving  machines 
and  micrometer  gages.  Business  estab- 
lished 191T.  President.  W.  W.  Gibbons; 
vice-president  and  general  manager,  K, 
Robertson;  secretary  and  treasurer,  L.  VT. 
Byrne. 

PRODUCTION     OP     AN     A-C.     E.M.F.- 


■  the  conductor  Is  either  move 
to  cut  across  the  magnetic  flux,  or  the  cor 
ductor  is  kept  stationary  while  the  flu 
Is  made  to  move  or  change  so  as  to  ci 
the  conductor.  The  e.m.f.  Induced  de 
pends    upon    tho    length    of    the    conductor 


, -    Induced    In   one    turn.      Algebraically 

e=N(dO)/<dt>  where  (dO)/(dt)  Is  the  rate 
at  which  the  flux  changes.  The  shape  of 
the  e.m.f.  curve  will  be  determined  by  this 
rate.  If  the  magnetic  field  of  the  alterna- 
tor la  designed  so  that  (dOV(dt)  Is  a  sine 
function,  the  e.m.f.  wave  will  be  a  simple 
sine  curve.  In  a  transformer  the  e.m.f.  Is 
Induced  by  a  current  In  the  primary  pro- 
ducing a  magnetic  flux  which  fluctuates 
with  the  current.  The  e.m.f.  Induced  in 
the  secondary  is  produced  by  mutual  In- 
duction. 

PRODUCTS      CORP.,      THE.— Maywood. 
ill.    Manufacturer  of  soldering  Irons,  blow 


torches  and  soldering  coppers.  Business 
established  1920.  President.  John  T. 
Peterson;    vice-president.    C.    J.  _Gruaehow: 

PROGRAM 

trie,  program. 

PROGRESS.— Trade  name  for  power 
transmission  belting  manufactured  hy  the 
H.  N.  Cook  Belling  Co..  Howard  &  Fre- 
mont Sts-  San  Francisco.  Cal. 

driven  can  washing  machines  manufac- 
tured by  (he  Drwle-Wntklns  Dairvmi'n'a 
Mfg.   Co..    North  Chicago,    III. 

PROGRESSIVE.— Trar*e~  name  for  elec- 
tric irons  manufnrtuerd  bv  the  Pelouzo 
Mfg.  Co.,  2S2  E.  Ohio  St..  Chicago.  111. 

PROGRF5SIVF-  FIXTURE  A  BRASS 
CO.— 2171-3  E.  2n.  St..  Cleveland,  Ohio. 
Manufacturer  nf  1'cht'nK  fixtures.  IVri- 
ihip,   Fred  G.   Kuhlman  and  George  W. 


Joyce 

PROGRESSIVE  SHOE   r 


NERYCO 


general  m~iw"  t  I.  ().  Al.mm-:  »nles  man 
agor.  G.  i:  Ronton.  ,\i„i„  „,i|,-..  .,,„i  f,,c 
tory.     3116-3G     Sn-ll'ng     Ave..     Minneapolis 


wlch  St..  \™  Ynr-k.  N.  Y.  Si-les  reprc- 
sentatlver..  Oeln.lt  Slv.e  M»rh'nrrv  Co.. 
Iielrrtlt.  Mich.;  I'nlon  -^"w  MnrMnrt  Co. 
619   Milwaukee    Ave..    Chicago.    III. 

PROJECTING    LAMPS    AND    APPARA- 
TUS,— See  Lamps,    projecting  ani  stei 


Irture    machines 


•npi'lv 
f. 

PROJECTORS  FLOOD- LIGHT— A  lamp 
equipped  with  a  re"e"tor  which  Is  para- 
bolic or  nenrlv  parabolic  In  form,  so  as  to 
project  a  beam  of  light  for  flooding  some 
distant  object  or  area  with  light.  As 
flood  lights  are  most  commonlv  used  for 
outdoor  purposes,  they  are  uaual'y  mounted 
In  weatherproof  cases  with  provia'on  for 
adjustment  in  both  lior'zontnl  and  verti- 
cal planes.  Some  flood  lights  are  made  to 
take  special  con  cent  rated -11  lament  lamps, 
others  are  made  for  common  standard 
lighting  service  lamps. 

Flood-light  projectora  have  a  wide  field 
of  application  which  has  increased  rapidly 
during    the    paat    few 


Tght    Is    nol 


.   buoys  and 


i    the   < 


uide   nif 
Thes 


_ of    light.      Moat    other 

ses  require  reflectors  and  lamps  that  will 
hrow  a  wick'  beam  of  light  such  as  Is 
.ceded  for  general  illumination  of  targe 
reas.  These  are  extensfvelv  used  for 
llumli.atlng  railroad  and  Industrial  yards, 
onstr.iction  projects,  the  exteriors  of 
■  ulldtnL-s.  monuments,  sign  hoards,  play- 
rounds,    seating    ponds,    bathing    beaches. 


BFNJAMIN    ELECTRIC    MFG.    CO.,    S"fi 

(See  display  adv.  pnges'l331-1234.) 
BRKNKKRT   LIGHT   PROJECTION   CO., 

40       Cortland       Ave,.       Detroit,       Mich. 

"Crescent." 
Brink.    Inc.,    C.    I..    21    Gold    St.,    Boston, 

Mass. 
Canadian  General    Electric  Co..    Ltd.,   312 

King  St..   W,,  Toronto.  Ont.,   Can. 
Chicago   Stage   Light'ng   Co..    112    N.    La- 

Salle  St.,  Chicago.  III. 
CROUSE -HINDS    CO..    Syracuse.    N.    Y. 

Made    In   types    to   take   lamps    from    '■!!> 


liMMl    V. 


with   refli'<'l 


itiflcalty    (I» 


■:<\   ■ 


that    they    are    fitted    with    the    fnmou. 
Golden     Glow    or    Crystal     Mirror     re 

fleet ors  which  never  tarnish  nor  reqilir 


made    of    glass    by    i 


special   patented 


process  and  are  without  question  the 
most  highly  developed  reflectors  on  the 
market    which    can    be    manufactured 


Golden  Glow  Flood  Lighting  Reflector 

and  sold  at  a  commercial  price.     They 
are  made  Into  many  types  of  portable 
and   stationary   projectors  and  also  as 
marine    searchlight    projectors. — Adv. 
Fowler  Lamp  &   Mfg  Co.,   Gl  E.   24th  St., 

Chicago.  III. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  G-E  Flood  Lighting  Pro- 
jectors with  the  mod- 
ern reflectors  and  high 
Intensity  Mazda  lamos 
■lake      possible      1m- 


™llable    In    such    va- 

ber   of   lights   In    any 
combination     and     for 

any  conceivable  pur- 
pose can  be  selected.  The  thousands 
In  use  here  and  abroad  meet  the  de- 
:    and,    quality 


Hallberg,  J.  H..  25  W.  15th  St..  New 
York,  N.  Y. 

Harter  Mfg.  Co..  522  S.  Clinton  St.,  Chi- 
cago.  III. 

Liberty  Appliance  Corp.,  Z4D  E,  43rd  St.. 
New  York,  N.   Y. 

Mllburn  Co..  The.  Alexander.  1420-23  W. 
Baltimore   St..    Baltimore,    Md. 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
X-Ray  projectors,  for  flood  lighting, 
are  designed  for  supplying  various  dis- 
tributions of  light.  Every  floodlight- 
ing requirement  met.  All  classes  built 
'  type  of  mounting,  and  utilize 
.irror-glass  reflectors. 


X-Ray  _       ._ 

with  a  cloth  restores  the  reflector     _ 

face    to    original    brilliancy.      Reflectors 

for  each  unit  are  interchangeable.    Sue 


I 

W~JM  ly    perfect    lamp    adjust' 

jfe^T  merit.        Supplied      w  I  1 1 

^**J  bracket,   pedestal  or  port 

able  base. — Adv. 

Sperry    Gyroscope    Co..    The.    Manhattan 

Bridge    I'lnza.   New  York.  N.  Y. 
Star      Headlight      &      Lantern      Co..      294 
Franklin  St..  Rochester,   N.  Y.    "Star." 
Sunbeam    Electric    Mfg.    Co..    Evansvllle, 


flood   lam 


Ith 


Ind. 

Universal    Electric    Stage    Lighting    Co.. 

MO    W.    50th    St..    New    York.     N.     Y. 

"Midnight    Sun,"    "Daylight    Flood." 

Williams,      Brown      &      Earle,      Inc.,      918 

Chestnut  St.,  Philadelphia.  Pa. 
PROJECTORS    FOR   POST  CARDS  AND 
OTHER    OPAQUE    OBJECTS.— These    are 
outfits   designed    to    he    used    In    halls,    lee- 


-sa 


printed  matter,  etc.  They  usually  ( 
of  n  light  source,  sometimes  an  arc  lamp. 
but  more  frequently  an  Incandescent  lamp. 
and  an  arrangement  of  mirrors,  to  deflect 
the  rays  and  direct  them  to  the  lens  In 
such    a    manner    that    the    enlarged    image 


jgte 


PROJECTORS 
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PROTECTORS 


adv.  i 


iass-1 


White  Co.,  H.  C,  North  Bennington,  Vt. 
"RadJoptican." 

PROJECTORS,  PICTURE.— See  Motion- 
picture   machines;   also   Stereopticons. 

PROJECTORS.  SIDEWALK  AND  SIGN. 
See  Advertising  specialties. 

PROMETHEUS  ELECTRIC  CO.— 511 
W.  42nd  St..  New  York.  N.  Y.  Manufac- 
turer of  electric  heating  devices.  Business 
established  1901.  President,  George  T. 
Schrelber;  vice-president.  Arthur  M.  Hess; 
secretary.  E.  F.  Hermann;  treasurer,  A. 
Haussmann:  general  manager,  A.  L. 
Schneider;  sales  manager,  Henry    L.   Leeb. 

PRO-MO-TOR  FABRICATING  CORP.— 
182  Locust  Ave..  New  York,  N.  Y.  Manu- 
facturer of  spark  plugs,  mo  tor- driven  air 
compressors  and  ignition  accessories. 
1 'resident,  Gust>tv  L.  Herz;  vice-president, 
Rusael  A.  Con-lea;  :<ecr-t:,rv.  Mark  Eisner: 
treasurer,  Edward  S.  Rothchild;  general 
manager,     Henry    Hamel; 


_ form     of     friction 

dynamometer  used  to  measure  the  energy 
delivered  by  s  revolving  shaft.  It  consists 
of  an  adjustable  brake  or  hand  fitted  to  a 
pulley  attached  to  the  shaft.  This  brake 
has  a  long  arm  which  is  prevented  from 
revolving  by  a  hearing  on  a  platform  or 
spring  scale.  See  Dynamometers,  motor 
and   engine  testing. 

PROPP  CO.,  M-— 108  Bowery,  New  York, 
N.  Y.  Manufacturer  of  Christmas  tree 
lighting  outfits,  heater  plugs,  lamp  testing 
out  Mil!  and  eleciricul  novelties.  Partner- 
ship,  Morris  ITopp  and  Louis  Propp. 

PROSSEN.— Trade   name  for  piston   ring 


nifiu- 


ired     by 
.   N.  J. 


Nils. 


-Miller 


PROTECTION,      ELECTRICAL.   —   This 

falls  naturally   into   two   groups,    drat,    that 

Irirludini;    iiroteel  losi    for    eleelrkiil    equip- 


protect    the    electi 

ternal  dangers  and    that   to  guard    it    from 

—  — lal    disturbances.      For    internal    pro- 


tection,   chiefly    from    ,. 

e  machines   or  transformers 
the   larger 


:   protected    by    fuses    .  

usually  protected  by  circuit 
a  combination  of  fuses  and 
breakers  are  fre- 
quently operated  by  relays  which  respond 
to  overload,  no  voltage,  reverse  current 
and  other  nhnnrnml  conditions.  Motor 
invariably     provided 

ase  colls,  which   allow 

the  handle  -to  come  to  the  "off"  position 
If  power  goes  off  the  line.  For  protection 
against  lightning  (and  also  against  Inter- 
nal surges  on  the  line)  lightning  arresters 
of  types  suitable  to  the  voltage  are  re- 
quired. 

Telephone,     telegraph    and    other    signal 


turbance.  such  as  accidental   

high-voltnge  lines  or  lightning  stroke,  by 
these  same  fuses,  and  by  properly  de- 
signed lightning  arresters.  For  detalla  of 
protecting  apparatus  see  under  individual 
titles. 

2.  The  application  of  electricity  has 
rendered  possible  many  safety  or  protec- 
'■-'  — •  -'  which  are  extremely 


Fire  and   police 


s  by  the  opening  o 


ilnrn 


[mi    >l    iMiiiniiwn   to   report    regularly   or  to 

give    an   alarm   If   necessary.      In    buildings 

'    equipped     with     automatic     sprinklers     the 

water  signals,  flow  of  water  in  valves,  as 
when  a  sprinkler  head  opens  or  a  pump 
is  started,  and  other  similar  purposes. 
Usually  these  signals  are  given  at  some 
central  location  where  the  company  in- 
stalling and  maintaining  the  system  keeps 
attendants  at  all  hours  d*  the  day  and 
night  to  report  alarms  to  the  fire  depart- 
ment or  to  the  owners  of  the  building. 


gnallng    are    < 

.      .   _.__ie  of  these  are    

quite    Intricate.     For   details  see  under   In- 
dividual titles. 

PROTECTIVE     COMBINATIONS,     SER- 
VICE.— See   Sen-ice   protective  units. 


PROTECTIVE  SIGNAL  MFG.  CO., 
THE.— 1900  W.  32nd  Ave.,  Denver,  Colo. 
Manufacturer  of  electric  railway  aignals 
and  accessories.  Business  established  1R90. 
President,  D.  B.  Turner:  vice-president, 
W.  H.  Leonard;  secretary,  W.  C.  Neahr; 
treasurer,  H.  E.  Flake:  sales  manager,  A. 
E.    Bacon. 

PROTECTOR.— Trade  name  for  non- 
locking lamp  guard  manufactured  by  the 
McGIll   Mfg.   Co.,   Valparaiso,   Ind. 

PROTECTORS.  AC.  NETWORK.— The 
protection  of  a-c.  transmission  and  Import- 
ant distribution  networks  is  provided  for 
by  means  of  relays  which  are  so  arranged 
as  to  operate  the  circuit  breakers  or  oil 
switches    in   case    of   short-circuit,    ground. 


luble  ' 


the 


e  used  depends  largely   upon  the   meth- 
r  open  loop,  parallel  loop,  ring 


,-„„.-,    ,., „ .nected    so   that   normally 

no    current   flows   through   the   relay.      Un- 
balance,   under    trouble,    cuts    out    the    ap- 

The  three  principal  types  of  relays  used 
In  the  protection  of  networks  are  over- 
load, reverse  power,  and  differential  The 
network  Is  often  divided  into  loops  and  a 
Kill  table  arrangement  of  the  relays  is 
worked  out  for  each  loop  or  section  there- 
of. The  relavs  so  function  that  in  case 
trouble  occurs  on  one  section  Ihe  others 
Will  be  disconnected  from  this,  thus  elimi- 
nating  anv   chance    of   the   trouble    spread- 


predetermined  length  t 


that    It    ( 


l-r  i- (ion 


power    Iloi 

opposite   or  normal   direction.     The   < 


will 


power  flows  in 
--"--  The  dilic- 
i lection  and 
cuts  out  the  defective  lines  Instantane- 
ously. The  latter  relays  operate  on  sn 
unbalance  of  current  In  two  windings; 
they    »re    used    successfully    for    protection 

Ac.   secondary  networks  for  HE-230-volt 
distribution   are   rapidly   gaining   ft-"—    ' 


of    t 


-   hid 


„ jhle   ff. 

network   protector 
the     protection     of 


igh    emclency"  and 

been  developed  for 


ks  and    Is   usually    made 
Btepdown      distribution 
protector    ci 


;sontlally   of   a 

wo  windings  t 

lenlly    balanced    and    n    third    set    oi 


)  bio* 


1     the 


leads,    when    the 
nagnetlc  balance   is   disturbed. 
Manufacturers: 

GENERAL     ELECTRIC     CO..      Schenec- 
tady,   N,    Y.      A-C    Netv  -'-    " 

is  made  as  port  of  ate 
former  and  placed  In  so 
ondarv    fuses   placed    In 


p-down    trans 


forti 


indica 


service.     May  be  supplied  on  50.  76.  1110 

kv-a.    transformers— standard    voltages. 

See  adv.    pages   1203-1223.— Adv. 
WESTINGHOI'SE    ELECTRIC    ft    MFG. 

CO.,    East    Pittsburgh,    Pa.     (See    adv. 

pages  1395-1402.) 

PROTECTORS,  CABLE  AND  CABLE 

SPLICE. — A     rigid     support     attached     to 

the    framework    for  clamping   a  cable   near 

the   point    where   it    la   soldered    into   a   lu( 


)    vibi 


take 
from  the  soldered  Joint 


Used  with  disconnecting  switches  and  In 
similar  locations. 

Manufacturer: 

Hlckey  ft  Schneider,  Inc.,  434-43  E,  Jer- 
sey St..   Elizabeth,  N.  J.      "H  ft  8." 

PROTECTORS,  CORD.  —  Helical  wire 
coils  for  use  with  portable  utilization  de- 
vices such  as  flatirona,  soldering-  Irons, 
etc..  to  prevent  kinking  of  the  flexible 
cords  connected  to  the  devices. 

Manufacturers: 

Dodge  Bros.,  66  E.  1st  St..  Salt  Lake 
City,   Utah.    "Dodge's." 

WATERBURY  BUTTON  CO..  835  S. 
Main   St.,  Waterbury.   Conn.     (See  dls- 


-■-■>ad    wires 
i    of   wire 


Crossing   span    protectors    . 
'"cradles'    mounted    (—•  — 

to   catch   the   loose    

breakage,  to  prevent  accident 


supporting  wires  with  cross  sticks  several 
feet  long  forming  a  "cradle." 

Manufacturer!: 

Hickev  ft  Schneider.  Inc.,  434-43  E.  Jer- 
sey St.,  Elisabeth,  N.  J.     "H  ft  S." 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.    "O-B." 

PROTECTORS,  GUV  WIRE.  — Where 
guy  wires  or  the  upper  ends  of  anchor 
rods  emerge  from  the  ground,  especially 
If  in  a  public  highway,  it  Is  desirable  to 
protect  them  against  accident,  as  well  as 
to  guard  passers-by  from  Injury  by  run- 
ning into  them,  as  they  are  small  and  not 
easily  seen  In  the  dim  light.  Wooden 
boxes  or  Iron  pipes  surrounding  the  guy 
wire  or  rod,  and  extending  from  a  point 
a  short  distance  below  the  surface  of  the 
ground  to  from  Ave  to  ten  feet  above,  are 
frequently      used      as      protectors.        Some- 

:ured.    which    are    claimed    to 

be  easier  to  install  as  well  as  more  satis- 
factory and  permanent  In  their  results. 


warning.      Special   torn 


rd   either  build- 


Hickey  ft  Schneider,  Inc..    434-43  E.  Jer- 
sey   St.,   Elizabeth.    N.  J.    "H.  ft  S." 

Specialty    Device    Co.,    The,    106    W.    3rd 
St.,  Cincinnati,  Ohio.    "Bierce." 

PROTECTORS,    LIGHTNING.— While   all 
equipment  Installi 
ings    or    electrical    apparatus 
effects  of  lightning  strictly  foi 
protection,    the    term    "lightnli 

Is  usually  applied  to  special 

of  devices  used  for  telephone,  telegraph, 
fire  alarm  and  other  signal  circuits.  Pro- 
tective equipment  for  higher  voltage  cir- 
cuits Is  classed  under  the  heading,  light- 
ning arresters  (see  Arresters,  lightning: 
also  Lightning  protection;  also  Rods, 
lightning). 

The  common  form  of  lightning  protector 
Includes,  usually  mounted  on  the  same 
base,  a  fuse  and  a  lightning  arrester  for 
each  side  of  the  line.  The  fuse  may  be  Of 
any  size   up   to  approximately    15   amperes, 


against  accidental  contact  with 
lureiKii  circuits  up  to  2300  volts.  The  ar- 
rester may  be  two  small  carbon  blocks, 
one  connecting  to  line,  the  other  to  ground, 
with  a  plain  or  perforated  sheet  of  mica 
between    them:   or   a   small    sheet   of  metal 

which  Is  carefully  spaced  from  a  grounded 
carbon;    or,     especially     In    railway     signal 


to     protect     delicately 


o  blow 


_  For  this  purp 
or  "sneak"  colls  are  used,  which  will 
ground  the  tine  if  a  weak  current  flows 
continuously  for  some  time.  This  heat  coil 
Is  usually  mounted  on  the  same  base  with 
the  main  fuse  and  the  lightning  arrester, 
bul  connected  between  the  latter  and  the 
equipment  to  be  protected.  See  Protectors, 
telephone,  telegraph  and  fire  alarm. 

Manufacturer: , 

GENERAL     ELECTRIC     CO.,      Schenec- 

deslgned  to  meet  the  exacting  require- 
ments of  railway  signal  and  similar 
work.  An  elaborate  sealing  system 
used  In  construction  Insures  maintain- 
ing a  good  vacuum.  Current -carrying 
parts,    which    are   made   of   the 


unaffected  in  teats  which  subjected 
"  e  arrester  to  currents  as  high  as  1000 
"    ■    also    been 


PROTECTORS 
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thrown  repeatedly  on  a  500-voIt  trolley 
circuit    blowing  35-amp.    fuses    without 
causing   an    Internal   short   circuit.      R. 
S.    A.     standard     terminals    are    used 
throughout.       (Bulletin     Y-1657.)      See 
adv.  pages  1203-1223. — Adv. 
PROTECTORS,     LINEMEN'S— In    doing 
work  on  live  primary  clrcuitH  on  poles,  the 
clearances  are  at  times  such  that  the  line- 
man's safety  is  endangered  unless  protect- 
ors are   used.      The   protector   may   consist 
of    a    rubber    blanket    or    large    pad    or    a 
special  device  made  somewhat   like  a  rub- 
ber  tire,   which   encircles   the  wire.     About 
4    It.    of   the   live    wires    on   which    work   Is 


l    the 


while  the  v 


feeds. 


accidents    but 


tcctiori    .. 
expedites 

Manufacturers: 

Hardy  &  Co..  F.  A.,  10  S.  Wabash  Ave., 

-  Chicago.   III.     "Harco." 

Linemen     Protector    Co.,     850     Penobscot 
Bldg.,  Detroit.   Mich.    "Marshall's." 

PROTECTORS  PAINT  CO.— 1001  North 
American  Bldg..  Philadelphia.  Pa.  Manu- 
facturer   of    wood    preservatives,    etc. 

PROTECTORS.  RAIL  BONO.— Where 
copper  rail  bonds  are  used  In  open  track 
It  is  often  necessary  to  protect  them  f™™ 
being    accidentally    knocked 


Rat  I- b 


I   protector   i 


TOft. 


■   applied   t 


s  used  for  

tectlng  such  exposed  bonds. 

Manufacturer: 

P.   &   M.   Co..   SO  E.    Jackson   Blvd.,   Chi- 
cago. III.     "P.  &  M." 

PROTECTORS.  TELEF 
GRAPH  AND  FIRE  AL 
protectors  are  used  extensively  on  tele- 
phone end  telegraph  lines  and  In  connec- 
tion with  fire-alarm,  railroad  and  other 
signaling  systems  having  overhead  circuits 
exposed   to  lightning.     Th( 


t   the  u 


and 


.     .  t   only  against   lightning, 

but  against  foreign  currents  of  a  hazar- 
dous character,  such  as  might  be  occa- 
sioned by  exposure  to  hlgh-potentlnl  cir- 
cuits. The  protectors  usually  consist  of  a 
lightning    arrester    combined    with    a    fuse, 

Ive   device    that    will    operate   on   a   moder- 

resters.  lightning,  telephone  and  telegraph; 
also  see  Heat  coils. 

Manufacturers: 

American  Electric  Co..  6401  S.  State  St., 
Chicago.   111. 

Brsch  Mfg.  Co.,  L.  S.,  127-129  Sussex 
Ave.,   Newark,   N.  J. 

Cook  Electric  Co.,  900-10  W.  Van  Buren 
St.,  Chicago,  111.    "Cook." 

D  &  W  FUSE  WORKS  OP  GENKRAI. 
ELECTRIC  CO..   lTov!dcn.ce.  R.  I. 

Ericsson   Mfg.   Co..   Buffalo.    N.  T. 

Foote,  Plerson  &  Co..  Inc..  160-182 
Dunne   St.,   New    York.   N.    Y.    "W.R.G." 

KK1J.IIGI1  SWITCHBOARD  &  SUJ'l'l.Y 
CO..  Adams  &  Aberdeen  Sis..  Chicago, 
III.     (See  display  adv.  page  1327.) 

Michigan  Electric  Specialty  Co..  Muske- 
gon,   Mich.     "Vac-M." 

Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago.    III.     "Reliable." 

StFomberg-Carbjon  Telephone  Mfg.  Co.. 
[050   University    Ave..    Rochester,    N.    Y. 

Western  Klectrlc  Co.,  Inc.,  195  Broad- 
way,  New  York,  N.  Y. 

PROVIDENCE        BASE        WORKS        OF 

_. -.       ....  we|ls 


PROVIDENCE  ENGINEERING  CORP. 
—Providence.  R.  I.  Manufacturer  of  steam 
engines.     Business  established   1890.    Presl 


Nassau  St..  New  York,  N.  Y. 

PROX  CO.,  FRANK.— Terre  Haute.  Ind. 
Manufacturer  of  electric  coal  cutting  and 
mining  machines. 

PRUNERS,    TREE.— See    Tree    trimmers 


PRYI8IL  MACHINE  CO.,  P.— 612-524 
W.  41st  St..  New  York,  N.  V.  Manufac- 
ture!   of    power     transmission     appliances. 


motor- driven  saws.  Jointers  and  other 
woodworking  machinery.  President.  Al- 
bert Prylbll:  vice-president.  P.  Lester 
lTylbil;   treasurer.  Paul  Prylbll. 

PRVZOAK.— Trade  name  for  leather 
belting  manufactured  by  the  Graton  & 
Knight  Mfg.  Co..  356  Franklin  St.,  Worces- 

PT. — Abbreviation  for  point.  The  form 
Pt  is  the  chemical  symbol  for  the  metallic 
element  platinum. 

PUBLIC  RELATIONS  SECTION,  N.  E. 
L.  A.— Chairman,  J.  E.  Davidson,  Omaha, 
Nebr. 

PUBLIC  SERVICE  ASSOCIATION  OF 
VIRGINIA.  —  Secretary- treasurer.  R.  M. 
Booker.  Newport  News  &  Hampton  Rail- 
way,  Oas  &   Electric   Co.,    Hampton,   Va. 

PUBLIC  UTILITIES  ASSOCIATION  OF 
WEST  VIRGINIA.— S=een-tarv.  W  ('.  Da 
vlsson,  West  Virginia  Water  &  Electric 
Co.,  Charleston.  W.  Vn.  , 

PUBLICATIONS,  ELECTRICAL.— For  a 
complete  list  of  the  American  and  Cana- 
dian electrical  publications  periodically  is- 
sued and  having  a  national  or  Interna- 
tional circulation  see  Periodicals,  electrical. 
FFER-HUBBARD  MFG.  CO.— Mil 
-  .  Minn.  Manufacturer  of  ' 
g  machines.     President.  A. 

.    vice-president,    George    D.     _ 

secretary   and   treasurer,    H.    M.    Puffer. 

PUL  UP.— Trade  name  fof  electric 
hlastlng  apparatus  manufactured  bv  E.  I. 
Du    Pont  de  Nemours   &   CO..    Wilmington, 


Attachments,  pull  chat 

PULL    BOXES,    CONDUIT.— S 
conduit,   junction   and   pull. 

PULL      CHAIN.— See      Chains, 


s  Co.,  ISO  N.  Dear 


PULL  SOCKETS.— See  Sockets,  medium 
and    mogul,    standard. 

PULL  SWITCHES.— See  Switches,  pull. 
plug- socket  type. 

PULLERS,  CABLE.— See  Capstans, 
cable  pulling. 

PULLERS,  GEAR  AND  PINION.— Port- 
able tools  to  remove  geara  or  pinions  from 
their  shafts,  such  as  removing  the  pinion 
from  the  shaft  of  a  railway  motor  arma- 
ture. The  pinion  of  such  an  armature  has 
a  taper  driving  fit  on  the  shaft  and  con- 
siderable pressure  Is  required  to  remove  it. 
The  tools  are  known  as  "pinion  pullers" 
or  "gear  pullers"  and  utilize  the  principle 
of  the  screw  In  obtaining  the  required 
pressure.  Ona  form  Is  a  U-shaped  forg- 
ing with  one  side  of  the  U  hinged  at  Its 
junction  with  the  connecting  itush  mem- 
ber. Lugs,  projecting  inwardly  to  form 
two  ends  of  the  forging,  engage  the  pinion 


r   threaded 


f  the  connecting 
This 


orglng. 


ture  shaft,  and  then  further  forced  In  by 
means  of  a  long-handled  wrench  till  the 
pinion  Is  loosened  and  easily  removed. 
Other  forms  are  made,  but  all  utilize  the 
principle  of  the  screw. 
Manufacturers: 

Canadian  General  Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto.  Ont..  Can. 
olumbla  Mnchin  «=--'-  '-  *•■■' 
Iron  Co..  Atlant 
Brooklyn,  N.  Y. 
GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  A  pinion  puller  consisting 
of  a  ring  or  puller  designed  in  the  form 
of  an  Internal  gear  and  connected  to  a 
yoke  containing  the  Jack  screw  by  two 
adjustable  studs.  It  grips  all  the  leeth. 
and  thus  reduces  to  a  minimum  the 
possibility    of    localizing    the    removing 


pages  1203-1 


Oiar 


-   teeth. 


mdard    Electric    Machinery  Co..    Baltl- 


Bldjr.,  Springfield,  Ohio. 
--*--■ •  *"--r(c    Machlr._. 

Standard  -Bait  I; 

PULLERS.       NAIL       AND       STAPLE.— 

These     devices,     for    pulling     nails     enable 

boxes  to  be  opened  without  destroying  the 

565 


Pullers   usually    

Jaws  at  one  end  of  a  bar,  a  heavy  casting 
sliding  over  the  other  end  so  that  It  can 
be  used  as  a  .hammer  to  drive  the  Jaws 
Into  the  wood,  and  thus  get  a  grip  under 
die  nail  head.  The  staple  pullers  are  spe- 
cial forms  of  pliers  particularly  adapted 
to  grip  and  draw  staples.  They  are  espe- 
cially used  in  taking  up  telephone, 
tor  or  other  signaling  -'—■■'—  - 

,.u.v     .,!>(■"     Inninllnd     hu    men 

staples 

Bridgeport        Hardware        Mfg.        Corp., 

Bridgeport,   Conn.    "Suregrlp." 
Cronk  &   Carrier   Mfg.   Co.,    The.    109   W, 

Water   St..    Klrniva.    N.    Y_ 
Millers    Falls    Co.,     Millers    Falls,    Mass. 

"Millers    Falls. " 
SMITH  &  hemlnway  CO..   INC..  Irv- 

ington,  N.  J.  "Kcllpse,"  "Indian." 
PULLEY  BLOCKS,  LINEMEN'S.— In 
bringing  overhead  conductors  up  to  the 
proper  tension,  the  pulling  power  must 
often  be  multiplied  by  the  use  of  pulley 
blocks.  Such  blocks  are  equipped  with  a 
wire  grip  or  "comeaiong"  to  seize  the  wire 
without  bending  It  sharply.  They  ore 
sometimes  provided  with  a  strap  for  pull- 
ing in  the  smaller  sizes  and  a  rope  for 
large  blocks. 
Manufacturer*: 

Dicke  Tool  Co.,  The,  Downers  Grove.  III. 
HERBST.  PAUL  W..  Chicago,  111.  We 
spe  c  1  a  1 1  z  e  in  all 
kinds  of  tackle 
blocks   used   In  con- 


adv. 


.—Adv. 
PULLEVS.  CAST   IRON   AND   STEEL.— 

The  simplest  form  of  pulley  Is  one  made 
from  cast  Iron,  with  the  hub  and  rim 
properly  machined  to  fit  the  shaft  e    "   " 


but  the  rim  is  made  from  a  band  of  steel 
riveted  to  the  ends  of  the  spokes.  A  third 
type  has  only  the  hub  cast  and  uses  both 
rim  and  spokes  of  bar  or  band  steel,  all 
being  riveted  Into  position.  The  edges  of 
the  rim  are  frequently  turned  In  to  give  It 
greater  stiffness.  While  some  pulleys  have 
their  outer  surface  flat,  most  of  them  are 
crowned,  or  slightly  raised  In  the  center, 
which  tends  to  centralize  the  belt  and  pre- 
vent It  from  running  off.  This  Is  also  ac- 
complished In  Isolated  cases  by  flanging  or 
raising  the  edges  of  the  pulley. 

pulleys     are    usually 
-*■  ift,     the     belt 


sired/.  Cone  pulleys  consist  of  two  or  more 
pulleys  of  different  diameters  cast  of  bolt- 
ed together.  They  offer  a  simple  and  ef- 
ficient means  of  spe e*  regulation  Tor  lathes 
and  similar  machines,  one  cone  pulley  be- 
ing mounted  on  the  driving  shaft  and  the 
other,  In  reverse  direction,  on  the  machine. 
The  belt  in  readily  shifted  from  one  to 
another     combination     of     pulleys.         Fre- 

Suently,  as  In  internal-comhustlon  engines, 
le  flywheel  is  given  a  broad  fiat  outer 
surface  and  is  also  used  ss  a  pulley.  Thin 
in  silso  oeeai.loe.ully  [rue  of  shaft  coupling!! 
and  frequently  of  friction  clutches.  For 
the  transmission  by  pulley  of  verv  large 
amounts  of  power,  rope  drive  Is  frequently 
used,  the  outer  surface  of  the  pulleys  be- 
ing grooved  to  carry  the  rope.  These  are 
usually  called  rope  sheaves,  rather  than 
pulleys. 
Manufacturers: 

.American   Pulley  Co..   The.   4200  Wissa- 
hickon  Ave,,  Philadelphia,   Pa.   "Amer- 

Bond  Co.,  Charles.  617-10  Arch  St.,  Phil- 
adelphia, Pa. 
Bond  Foundry  &  Machine  Co.,  Manhelm. 


Co.'.    The    A.    &    F.,    79    Barclay 

St.,  New  York.  N.  Y. 
Caldwell    Co..    W.    E.,    Brook    &    D    Bib.. 

T-oulsvtlle,   Ky. 
Chicago    Pulley    &    Shafting    Co..     40    S. 

Clinton  St..  Chicago,  111. 
Cleveland    Armature    Works,    Inc..    4732- 

36  St.  Clair  Ave.,  Cleveland.  Ohio. 
Elmlra    Machinery    &    Transmission    Co.. 

Ltd..   Elmlra,   Ont.,   Can. 
Fletcher   Mfg.    Co.,    302    E.    Second    St., 

Dayton.    Ohio. 
Qoldle  &  McCulIoch  Co.,  Ltd..  The.  Oalt, 

Ont..  Can. 
Gump  Co..  B.  P.,  431  S.  Clinton  St.,  Chi- 


,  Google 
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Hanson    Clutch    &    Machinery    Co..    The, 

Tiffin,    Ohio. 
Hill    Clutch     Co.,    The,    W.    65th    St.     ft 
■e.,  Cleveland.    " 
Sc    «-  —  - -    - 
vel 
Med nrt  Patent  Pullc,    ....    . 

ft  DeKalb  Sts.,  St.  Louis,   Mo. 
National    Foundry    Mfg.    ft    Supply    Co., 

Hepburn    ft    Canal    Sis..    Williamsport. 

Pa.    "National."     (Cant    Iron.) 
O.    K.   Clutch   ft    Machinery   Co.,    Colum- 
bia.  Pa.     "O.   K."     (Clutch   type.) 
Pechsteln  Iron  Works,   Box  344,   Keokuk, 

Iowa. 
Prylbll   Machine  Co..    P.,   512-514  W.   41st 

St..  New  York,  N.  Y. 
Pyott    Co.,    George    W,,     North    Ave.     ft 

Noble  St.,  Chicago,  111. 
Smith.   Winfleld  H..   10-16  Lock  St..   Rur- 
"  lo,    N.   Y.      (For   light   power   trans- 


,...„ ....   rim,   allowing  their 

upper  surface  to  stand  Just  above  that  of 
the  surrounding  surface  and  bo  catch  the 
belt  and  increase  the  friction. 

Manufacturers: 

American  Pulley  Co..  The.  4200  Wissa- 
htckon  Ave..  Philadelphia,  Pa.     "Amer- 

Cork  Insert  Co..  164  Federal  St.,  Boston. 
Mass. 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.     •'Standard-Baltimore." 

PULLEYS,  FRICTION  -CLUTCH.— Fric- 
tion-clutch pulleys  are  widely -used  on  line 

arc  mounted  on  the  shaft  and  when  the 
clutch  la  out  of  sear  run  Idle  on  It,  In 
some  cases  for  long-  periods  of  time.  Theii 
operation  Is  very  similar  to  that  of  a  fric- 
tion clutch  or  friction -clutch  coupling  (see 
Clutches,  friction).  Two  plates  or  disks  of 
dissimilar  substances  are  brought  together 
when  the  clutch  is  in.  One  disk  is  fastened 
to  the  pulley,  the  other  to  a  collar  on  the 
tine  shaft,  so  that  the  two  will  turn  to- 
gether when  engaged .  Special  forma  of 
bearings  are  usually  provided  so  that  the 
pulley  may  run   Idle  on  the  shaft  without 


Brown  Clutch  Co..  The,  Sandusky,   Ohio 

•■Brown." 
Caldwell    Co..    W.    B..    Brook    &    D    Sts., 

Louisville.  Ky. 

Challenge   Co..    Batavia.   111. 

Conway  Clutch  Co..  The,   1958  W.  Gth  St., 

Hi'tr" Clutch '  Co..  The.  W.  65th  St.  ft 
Breakwater   Ave..   Cleveland,   Ohio. 

Jones  Foundry  ft -Machine  Co..  W.  A., 
4401    W.    Roosevelt   Rd.,   Chicago,   111. 

Medart  Patent  Pulley  Co..  Polomac  ft 
DeKalb    Sts..    St.    Louis.    Mo. 

Nil  son -Miller      Co.,      Hoboken.      N.      J 

PrvlblTMiichine  Co..   P.,   612-S24    W.   41.1 

St..  New  York,  N.  Y. 
Bchulti   &   Son,    A.    L..   16T5    Elston  Ave. 

Chicago.  III.  "S  ft  S." 
PULLEYS,  LAMP  LOWERING.— Lamps 
mounted  about  20  ft.  or  more  above  the 
ground  or  floor  are  difficult  of  access  for 
cleaning  or  other  maintenance  unless  :i 
tower  wagon,  traveling  crane  or  other  safe 
means  or  reaching  them  Is  available.  To 
overcome  the  danger  and  Inconvenience  of 
using  long  ladders,  lamp  lowering  pulleys 
are  employed.  Where  specially  made  for 
thin  service  they  Include  a  method  of  suit- 
ably supporting  the  pulley  from  the  mast- 
arm,  center  cable  suspension.  Outrigger, 
ceiling  or  bracket.  The  rope  end  at  the 
lamp  often  has  a  special  clamp  knob  to 
engage  In  the  pulley  housing  so  as  to  sup- 
port the  lamp  Independently  of  the  rope 
when  the  lamp  has  been  raised  to  proper 
position;  In  lowering  the  first  tug  at  the 
rope  releases  this  clamp.  The  pul'eys  al 
the  pole,  post  or  wall  do  not  have  this 
clamping  arrangement.  Pulleys  with  cut- 
outs are  commonly  called  automatic  cut- 
Manufacturers; 
Hebendahl  Co..   J.   P.,   228-232  Broadway, 

Ktlxa  bet  h  port.   N.   J. 
Philadelphia  Electrical  ft  Mfg.   Co.,   1228- 
36  N.  31st  St..  Philadelphia.  Pa.  'Tern. 

WESTINGHOrSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  "Jumbo." 
"Midget  "  "Petite."  (See  display  adv. 
pages   1395-1402.) 


PULLEYS,  LAMP  LOWERING,  WITH 
CUTOUT.— See  Hangers,  arc  lamp;  also 
Hangers.  Incandescent  lamp. 

PULLEYS.  LEATHER  OR  RAWHIDE. 
— These  pulleys  are  made  hy  riveting  to- 
gether disks  of  leather  or  rawhide  suf- 
ficient  to  make   the  proper  width 


after 


:•  '     ■■ 


t  the  c 


Tor  the  shaft,  slotting 
Ing  off  the  rim  to  the  proper  diameter. 
The  great  advantage  of  such  a  pulley  Is 
that  It  will  retain  its  hold  upon  the  belt 
better  than  an  Iron  or  steel  pulley. 

Manufacturers: 

Chicago   Rawhide    Mfg.    Co.,    1301    Elston 
Ave..  Chicago,   111. 

Diamond     State     Fibre    Co..     Bridgeport, 
Pa.     "Diamond   F." 

Standard    Electric    Machinery   Co.,    Balti- 
more,  Md.     "Standard- Baltimore." 

PULLEYS,  MAGNETIC  SEPARATING. 
—The  magnetic  pulley  Is  a  special  form  of 
wide  pulley  for  use  In  magnetic  separators. 
It  Is  magnetized  by  an  eject  romagnet 
within  the  pulley  and  kept  magnetized 
during  operation.  It  has  a  wide  belt  run- 
ning over  it  which  carries  the  ore  or  other 
material  to  be  separated.  The  magnetic 
material  remains  on  the  belt  as  " 
around  the  pulley  and  drops  off 
leaves  the  bottom  of  the  pulley  and  starts 
back  towards  the  driving  pulley.     All  other 


PULLEYS,  PAPER.— Pulleys  made  much 
like  rawhide  pulleys  except  using  heavy 
paper  or  pasteboard,  which  Is  thoroughly 
compressed.  I'aper  pulleys  are  light  in 
weight,  and  practically  unbreakable,  also 
retain  a  very  good  hold  on  the  belt,  but 
like  rawhide  this  materiel  Is  only  adapted 
to  the  smaller  sixes  of  pulleys. 

Manufacturers; 

Caldwell  Co.,  W.  E..  Brook  &  D  Sts.. 
Louisville,  Ky. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
'    ■d    ft    Myler    Sts.,     Hamilton,     Ont.. 


?£""£ 


PUL  LITE.— Trade  name  for  canopy 
switch  manufactured  by  the  Canadian 
Duplexallte  Co..  Ltd..  H5  St.  Catharine 
St.,  W„  Montreal,  Que..  Can. 

PULLITE. — Trade  name  for  canopy 
switches  manufactured  by  the  Duplex 
Lighting  Wurha  of  funeral  Electric  Co.,  i 
W.   48th   St..    New  York,    N.   Y. 

PULLMAN    VENTILATOR   ft   MFG.   CO. 
—York.    Pa.    Manufacturer  of  electric  ven- 
tilating  fans,      president.    H.    B.    M 
vice-president 
Rudislll;  gencr 

PULL  RITE.— Trade  name  for  push  and 
pull  switches  for  automobile  lighting  man- 
U raptured  by  Frank  W.  Morse,  2S9  Con- 
gress St.,   Boston.   Mass. 

PULSATING  CURRENT.— A  direct  or 
unidirectional  current  that  pulsates  or  In- 
creases and  decreases  In  Intensity  at  regu- 
lar Intervals. 

PULVERIZED  COAL.  —  Pulverized  or 
powdered    conl.    long   used    In    metallurgical 

R  recesses  and  In  the  production  of  cement. 
I  gradually  being  used  for  steam  raising 
In  power  plants.  Already  several  large 
installations,  notably  In  Milwaukee  and 
Seattle,   arc   in  satisfactory  service. 

The  advantages  at  powdered  coal  are  the 
name  as  those  for  liquid  fuel,  namely 
closer  control  and  better  mining  of  fuel 
and  air.  The  disadvantages  arc  the  high 
Initial  cost  of  the    Installation,    the  cost  ol 

tlty).   difficulty   in   disposing  and    removing 

natlng  the  aah  dust  emanating  from  the 
stack.  It  is  claimed  pulverized  coal  Is  not 
feasible  for  plants  of  less  than  2400  boiler 
horsepower. 

For  use  as  pulverized  fuel,  the  coal  Dust 
first    be    crushed    to    uniform    sizes,    dried. 


zed  c 


Hcd 


ored  a 


i.^.t' 


veriicr  to  tilt1"  Intermediate  powdered-ciml 
hopper.  Here  air  under  pressure  transmits 
the  coal  dust  to  the  burner  where  addi- 
tional air  for  combustion  Is  taken  up. 

The  forced  draft  for  combustion  Is  used 
for  moving  the  powdered  conl.  Blowers 
and    screw    conveyors    work    together,     so 

656 


that   If   the    latter    stop    the    former   stop 

cause  clogging  of  the  powdered  coal  In  the 
pipe  lines  and  result  In  trouble.  A  bankel 
Are   Is   not    feasible    with    powdered    coal. 

on   the  coal   and   air  stream   and   Igniting 
it.    The  heat  of  the  furnace  does  this  with- 
having    been    shut 


era  I    hour 
as  with  oil  fuel, 
s  high   in  sulphur 


ash,    Inh-r 


to  cause  extremely  high  ash-pit  loss,  can 
he  burned  efficiently  by  pulverising.  It  is 
believed  that  such  coals  will  be  burned  tr. 
close  proximity  to  the  mines  some  day 
after  being  pulverized. 

PULVERIZED  COAL  EQUIPMENT, 
PREPARING,  DRYING  AND  FIRING.— 
Coal  to  be  pulverized  for  use  as  a  fuel 
reauires  rather  extensive  equipment  for 
.....      ...       .e  of 


together. 

a    uni- 

It  is  necessary  that  the  c _„ 

dried  to  remove  the  excess  moisture  and 
bring  It  Into  a  condition  in  which  It  can 
most  easily  be  pulverized  and  uniformly 
controlled  by  feeders  Into  furnaces.  A 
mechanical  drier  Is  used,  consisting  or  a 
double  rotating  cylinder  so  arranged  that 
hot  gases  from  a  small  furnace  are  passed 
through   the   coal   as  It  travels   by    gravity 


f  the   t 


r  and    I 


cent  to  the  furnaces  snd  Is  ready  for  nrint 
The  feeding  equipment  usually  operate 
on  the  screw  principle.  Feeder  screws  ar 
driven    by    variable -speed    motors   to   carr 


as  a  mixture  through  pipes  to  the  burners 
and  then  Into  the  furnaces.  The  entire 
equipment  for  this  - 


Wis. 


M  iwi 


Ampler -Morton  Co..  The,  Fnrniers  Bank 
Bldg.,   Pittsburgh,  I'a. 

Hfrtlctt  ti  Snow  Co.,  The  C.  O..  Cleve- 
land, Ohio. 

Combustion  Engineering  Corp.,  43-47 
Broad  St..  New  York.  N.  Y.  "Lopulco." 

Fuller-I-ehlgh  Co.,    Fullerton,   Pa. 

Grlndle  Fuel  Equipment  Co..  1901-11  M. 
Rockwell     St.,     Chicago,     111.      "Qrlndle 


Louis.    Mo.     "Hercu'es 

Jeffrey    Mfg.    Co..    1st 
Columbus,  Ohio. 

K-B  IHihreruwr  Co.,  Inc..  92  Lafayette 
St..    New   York,  N.   Y. 

Powdered  Coal  Engineering  &  Equip- 
ment Co..  2401  W.  Washington  Blvd., 
Chicago,    III.     "Syncronator." 

Qulg'ey  Furnace  Specialties  Co..  M  Cort- 
landt   St..    New  York.   N.   Y. 

Raymond  Bros.  Impact  Pulverizer  Co., 
1319  N.  Branch  St..  Chicago.   111. 

Stroud  ft  Co..  E.  H..  92S-934  Fullerton 
Ave.,   Chicago.   111. 

PUMP      GOVERNORS     OR      REGULAT- 
ORS.  ELECTRICAL.— See  Governors,  com- 


Snnlng    of    civilised     .... 
milling    of   liquid    and    gaseous    mat-  .. 
has  presented   a  problem  of  constantly   I 


parts  of  the  world,  the 
for  pumpage  and  the  co 


<   kinds 

During  the  earlier  stages  of  engineering 
nttle  attention  was  paid  to  the  efficiency 
and  economy  of  pumps  and  pumping  sys- 
tems, but  with  the  rise  In  labor  and  ma- 
terial costs  It  has  been  necessary  to  devise 
means  to  secure  maximum  output  with 
minimum   Input,   not  only  In  cost  of  con- 
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structlon,  but  also  in  the  coats  of  opera- 
tion and  maintenance.  Water,  as  the  most 
important  material  with  which  humanity 
deala,  haa  occupied  the  attention  of  engi- 
neer, from  time  immemorial.  As  a  con- 
sequence by  far  the  largest  percentage  of 
pumping  capacity  Is  devoted  to  the  'han- 
dling of  water.  The  elimination  of  human 
effort  in  the  proceaa  of  pumping  has  re- 
sulted In  the  use  of  animals,  hydraulic  m- 


the  application  of  steam  to  pumpage 
outranks  in  total  capacity  all  other  foi 
of   prime-  movers   put   together.     Next 


eating  pumps  driven  by  steam  engines  of 
the  direct  acting  or  flywheel  type  In  sizes 
™P*lnB'™"p  _to   50.000.000    gals,    per   day   or 


it  medium  speed  with  steam  prea- 
ip  to  WO  Iba.  Such  units  are  fairly 
it  and  economical  but  occupy  much 
both  horizontally  and  vertically, 
le  to  their  lower  speed  are  extremely 
and  hard  to  handle,  requiring  large 
cost      and      consequent      high      fixed 


trifugal 


petus   of   late.   ,_ _    .._  .        .„    ... 

considerable  reduction  In  first  costs  and 
fixed  charges,  while  the  Increase  In  econ- 
omy and  efficiency  of  properly  designed 
units  Is  very  striking. 

Following  the  development  of  thfi  high- 
speed^ centrifugal  pump  in  large  sizes. 
these  units  have  been  adapted  for  electric 
motor  drive,  resulting  In  still  further  econ- 
omies In  costs  as  well  as  marked  Improve- 
ment In  operating  and  maintenance  condl- 
ilons  due  to  the  simplicity,  ease  of  con- 
trol, efficiency,  economy,  reliability  and 
safety   of  electric   drive. 

It  Is  to  be  hoped  that  the  superior  ad- 
vantages of  electric  drive  will  result  in  the 
elimination  of  steam-driven  pumplnj 


the    abandonment    of    I 
lated    i- 


tatlor 


unsightly, 
with  1 


]  allow 

hii-li 


--.les  are  afflicted  thereby 

icnlly  eliminating  the  haulage  of  coal  lo 
these  stations  and  the  amoke  and  fumes 
resulting  from  the'r  operation.  The  most 
Important  ecomomy  effected  by  such  a  atep 
would  be  the  centralization  of  the  genera- 
tion of  power,  which  could  be  thus  gen- 
erated In  highly  economical  and  efficient 
central  stations,  or  purchased  from  power 
companies,  and  transmitted  to  the  pump- 
ing     stations     by      duplicate      underground 

Pumping  stations  housing  tlcctrlcally 
driven  pumping  units  would  be  relatively 
small,  inconspicuous  and  practically  noise- 
less, with  many  other  obvious  advantages. 

In  the  matter  of  auxiliaries  to  the  main 
generating  units  of  power  plants,  for  which 
steam-driven,  reciprocating  pumps  were 
almost  entirely  used,  centrifugal,  turbine 
and  motor-driven  pumps  are  now  being 
extensively  utilized.  The  tendency  Is  to  re- 
place many  such  units  by  electrically  driv- 
en centrifugal  pumps,  either  of  the  volute 
or  turbine  type,  thereby  securing  greater 
flexibility  and  ease  of  control,  greater  re- 
liability   and    safety,    higher   efficiency    and 

In  many  instances,  such  ns  in  hoi'er  f< e-1 
pumps,  centrifugal  pumps  are  driven  bv  a 
combination  of  motor  nni  turbine,  which 
with  proper  regulation,  will  give  an  almost 
perfect  beat  balance. 

The  Immense  variety  of  pumps  used  In 
modern  Industry  Is  such  that  the  nature  of 
"~~i    drive    dependi 


,  but  s 


<   be 


.    t  connected,   In 

order  to  get  away  from  reciprocating 
steam  engines,  gears,  belts  and  chains.  In 
other  words,  the  grenter  -simplicity  and 
ease  of  operation  of  the  revolving  numn 
eclprocatlng  pump  has  led 

ia« *" 

Hence  we  find  lie  Id  pumps,  air  pumps, 
pumps  for.  brine,  deep  well  pumps,  drain- 
age pumps,  fire  and  other  high -pressure 
pumps  being  driven  more  and  more  by 
motors.  Since  electric  drive  la  highly  flex- 
ible,    and    capable    of     automatic     control. 


In    the    marine    : 


Id,    the    reciprocating 


t  being  supplanted  by  the  c 


trifugal  or  rotary   pump,   preferably  drtvei 
by    the    electric    motor,     thereby    avoldim 
■ "'    ':-'- re    steam    line: 


the    running   of    high-p 


The  c 


e  service,  Irrigation,  m'lk 


in*  use _ 

eratlng  this  tendem 
Pumps  for  hi 

high- pressure  triplex  pumps.  manhole 
and"*?'  |V'^C|UU',,'  """P.  dredge,  paper  pulp 
Ing  toward   electric  ^otor^drive?  * 

The  cen trail u t Ion  of  power  supply,  the 
ease  of  running  conductors  to  tne  pump 
locations,  the  great  reduction*  In  trans- 
mlssion  losses,  the  greater  flexibility,  ease 
of  control,  higher  economy  and  efficiency, 
all  combined  make  the  installation  of  ••  Me- 
tric   drive    a    logical    and    beneficial    step. 

There  are  very  few  uses  for  a  recipro- 
cating pump  which  cannot  be  satisfac- 
torily (Hied  by  a  centrifugal  or  rotary, 
which,  combined  with  direct-connected 
motor  drive,  will  probably  provide  a  solu- 
tion  ror  nearly  all  pumping  problems. 

PUMPING  SYSTEMS.  WATER,  ELEO. 
TROPNEUMATIC— Motor-driven  pumping 
outfits  for  supplying  rural  residences. 
country  Hubs,  summer  resorts,  etc.,  with 
water  from  an  Isolated  supply.     The  water 

tlefly  filled  with  air  under  pressure1  Which 
forces  the  water  through  the  distribution 
or  supply  system.  The  pump  motor  Is  con- 
trolled     by      a      pressure -ope  rated      switch 


ad  jus 


"-   i    1ns 


limits    of    tank    preset 
constant  water  supply. 
Manufacturers: 
Advance  Pump  &  Compressor  Co.,  Battle 

Creek.   Mich.     "Advance." 
Bishop    &     E a block    Co.,     The.     1200    E. 

55  th    St.,   Cleveland,    Ohio. 
Burnett-La  rah  Mfg.   Co..  The.   537-515  E. 
,    Monument    Ave..    Dayton,    Ohio.     "Du- 

Burroughs  Co..  Charles,  141-149  Com- 
merce St..  Newark,  N.  J. 

Canadian  Fairbanks- Morse  Co..  The.  84- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Chicago   1'ump  Co..    5350-3(1    Wolfram    St., 

Chicago.   111. 
Economy    I'umping    Machinery    Co.,    123- 

131    N.  Curtis   St.,   Chicago,   111.    "Econ- 


Krll 


limp   A   Engine    Works.    139    Glen- 
■■■■      "  dina.  N.  Y.    "Erie." 

i  &   Co..   900   8.    Wabash 


r'airbanxs, 

Ave..   Ch 

Fort    Way  I 


Goldle  &  McCulloch  Co..   Ltc 

Ont.,    Can. 
Goulds    Mfg.    Co..    The.    Sent 


Leader  Iron  Works,  Decatur, 

Liberty    Electric    Corp.,     Po 
N.  V. 


"Lead- 
Rotary  I*ump  Co.,  Hardwick.  Vt, 
Mast.  Foos  &  Co.,  Springfield.  Ohio. 
McDonald  Mfg.  Co.,  A.  Y„  Dubuque. 
McGowan  Co.,   The   John    It.  Cincinnati. 


(JO,,   Indianapolis, 
is   Corp.,    Rellevl* 

Is.     "National." 


„„.    Wis. 

Nordberg  Mfg.  Co.,    Milwaukee.  Wis. 
Ridei-K.icsaon    Knglne    Co.,    Walden.    N. 

Y.    "Reeco." 
Standard   1'ump  &   Engine   Division,   Ad- 
amson    Machine    Co.,    730    Carroll    St.. 
Akron,   Ohio.     "Standard." 
Thompson    Mfg.    Co..    Des    Moines,    Iowa. 

"Du  Moln." 
I/nlon    Engineering    Co..    The.    Cuyahoga 

Ave.  A  W.  1th  St..  Cleveland,  Ohio. 
PUMPS,  ACI D.— Usually  small  centrifu- 
gal, or  volute  or  turbine  type,  with  rotors 
and  casings  of  no n corrosive,  acld-reslst- 
Ing  material.  May  be  driven  by  steam, 
motor  or  belt  and  are  usually  of  low  head. 
•    in    special   ii 


*  from  mines, 

Manufacturers; 

Advance  1'ump  &  Compn 


■1!  Works,   The,    Aurora,    111 


Bawden  Machine  Co.,  Ltd.,  163-75  Sterl- 
ing Road.  Toronto.  Ont.,  Can. 

Blackmer  Rotary  Pump  Co.,  Petoskey, 
Mich.     ■ '  R  lack  m  erma  lef" 

Canadian  Fairbanks- Morse  Co..  The,  81- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Davidson  Co.,  M.  T.r  161  Nassau  St.. 
New  York,  N.  Y. 

Dayton-Dowd  Co..  Qulncy.  111. 

Economy  I'umping  Machinery  Co.,  111- 
121  N.  Curtis  St..  Chicago,  111.    "Econ- 

Erie  Itimp  &  Engine  Works,  139  Glen- 
wood  Ave.,  Medina,   N.  Y.    "Erie." 

Fairbanks,  Morse  &  Co.,  900  S.  Wabash 
Ave..    Chicago,    III. 

Gardner  Governor  Co.,  The.  1  William- 
son  St.,   Quincy,   111. 

Goulds     Mfg.     Co.,     The,     Senaca    Falls, 

Midwest  Engine  Co.,   Indianapolis.   Ind. 
'"•■-'■—  ■■  -----  rump  Co.,  Hardwick,  Vt. 


l*ei 


'Mar 


'ante    rump    &    Compressor    Co., 
.  H.  &  K.  M..  Conner  a - 


ELECTRIC,      MISCEL- 


Easton, 
Roots  Co.,  The  I      __ 

vllle.   Ind.     "Roots." 
Roper  Corp..    George    D..    Trahern    Pump 

Division,   Rockford.    111.     "Trahern." 
St.    Louis    Pump    &    Equipment    Co..    712 

Chestnut    St..   St.    Louis,   Mo. 
Schramm    *    Son,    Inc..    Chris    D.,    West 

Chester,  Pa. 
Twinvolute    Pump   A    Mfg.    Co.,    Inc..    IIS 

High  St.,    Newark,   N.   J. 
I  nlon    Kngineering    Co.,    The,    Cuyahoga 

Ave.   &  W.   «h    St.,   Cleveland!  Ohio. 
Wagener  Steam  Pump  Co.,  The.  Canton. 

Ohio. 
Worth tngton    Pump    A    Machinery    Corp., 

115  Broadway,  New  York,  N.  Y. 
PUMPS.  AIR, 
LANEOUS.— Thes 
en,  single  or  multl-atage  reciprocating 
high-pressure  type,  or  figure-8  rotary,  low- 
pressure  blowers,  supplying  air  for  various 
purposes.  This  class  Includes  pump  aeta 
ror  air  brakes,  air  hammers  and  drills;  for 
activated  sludge  sewage  systems;  for 
switchboard  blowing  systems  and  general 
b'owlng  service  or  tor  supplying  air  under 
jressure  for  all  sorts  of  special  and  gen- 
eral purposes  such  as  for  tire  pumping, 
general     garage     duty,      elect  ropneumat.c 

Manufacturers: 

Al  Its-Chalmers      Mfg.      Co.,      Milwaukee. 

Wis. 
Barnes     Mfg.     Co.,     The,     N.     Main     St.. 

Mansfield.  Ohio. 
Becker      Electric      Works,      3055      Lincoln 
Chicago,   111. 


tx  Co.,   Fran 
nond.   "    " 


8„   Hoffman  St.. 


Bishop  &  Babcock  Co.,  The.  1100  E.  55th 

St..  Cleveland,  Ohio. 
Canadian   Fairbanks- Morse  Co..  The.  81- 

98  St.  Antoine  St.,  Montreal,  Que.,  Can. 
Canadian  General   Electric  Co..    Ltd..   112 

King  St.,  W..   Toronto.  Ont..   Can. 
Canadian   Westlnghouse  Co..   Ltd.,   San- 
ford    &    Mylar    Sts..     Hamilton,    Ont. 

Can.    "•Westlnghouse." 
Chicago  Pump  Co.,   2320-36  Wolfram  St., 

Chicago,   111. 
Dubois    Iron    Works,    S05    N.    Brady    St., 

Du   Bois.    Pa. 
Fairbanks,    Morse   &   Co.,    900  S.   Wabash 

An-..    Chicago,   I1L 
Fort  Wayne  Enginerlng  A  Mfg.  Co..  Inc., 

5th  At  Harrison  Sts..   Fort  Wayne.   Ind. 
Gardner    Governor    Co.,    The,    1    WUlam- 

son   St..  Qulncy.   111. 
Globe     Mfg.     Co.,      Battle     Creek,     Mich. 

"Dead  Buy." 
Goulds     Mfg.     Co.,     The,     Seneca     Fala, 

N.   Y. 
Hartford  Machine  Screw  Co.,    176  Capitol 

Ave..  Hartford,  Conn. 
International    Oxygen    Co..     796    Frellng- 

huysen  Ave.,   Newark.  N.  J.  "I.   O.  C. 

System." 
Kellogg  Mfg.  Co.,  3  Circle  St..  Rochester. 

N.   Y. 
Manistee      Iron     Works      Co.,      Manlslee. 

Marion'  Rotary  Pump  Co.,  Hardwick,  Vt. 


Mldwi 

IV I  (or 


.    Mlel; 
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H.  &  P.  M.,  Conners- 

Scpramm    '&    Son.    inc.,    Chrla    D.,    West 
Chester,  l'n. 

Standard    Electric    Machinery    Co..    Balti- 
more.   Md.     '  ■Standard-  Baltimore." 

Standard  Pump  sc  Engine  Dlvl 
amson  Machine  "-  "  " 
Akron,   Ohio. 


Pump  &  Engine  Division.  Ad- 
Machlne  Co..  730  Carrol  St., 
Ohio.     "Standard." 
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United   States   Air   Compressor   Co.,    5.100 

Harvard  Ave..  Cleveland,  Ohio. 
WF.ST1NGHOHKK     KLKCTRIC     &    MFG. 
CO.,    East   Pittsburg,    Pa.    (See  display 
adv.  pages   1395-1402.) 
Wheeler    Condenser    &    Engineering    Co., 

Carteret,  N.  J. 
PUMPS,  AIR,  TIRE  OR  GARAGE, 
ELECTRIC. — Usually  reciprocating,  single 
or  double  acting;  single,  duplex  or  triplex 
cylinders;  single  or  multistage,  driven  by 
electric  motor  by  belt,  chain  or  direct  con- 
nected] with  pressure:  blowofl  or  safety 
valve.  As  u  rule  this  type  of  pump  dis- 
chargee into  a  tank  which  acts  aa  a  reser- 
voir. Made  in  both  stationary  and  port- 
able forms,  and  both  types  are  sometimes 
used     to    supply    direct    pressure     without 


s- Chalmers 


Mfg.      Co., 


Ind. 


Gardner   Governor   Co., 


..  Qull 


.  111. 


Mllwakuee. 


I   Willlar 


Globe     Mfg.     Co.,"     Battle     Creek.     Mich. 

"Dead   Easy."  _    „ 

Goulds     Mfg.     Co.,     The,     Seneca     Falls, 

N.    Y. 
Hale    Electric    sr.    Engineering    Co.,    1114 

Guardian       Bldg.,        Cleveland,       Ohio. 

"Hale." 
Hartford  Machine  Screw  Co.,  476  Capitol 

Ave.,    Hartford,   Conn.     "Master." 
Kellogg  Mfg.  Co.,  3  Circle  St.,  Rochester, 

N.  W 


Lipman    Refrigerator    Car    &    Mfg.    Co., 

Belolt.  Wis. 
Marlon  Rotary  I'ump  Co.,  HardwicJt,  Vt. 

Matthews    &    Brother,    Inc.,    W.    N„    2912 

Easton  Ave.,   St.   Louis,   Mo. 
Schramm    &    Son,    Inc.,    Chris    D.,    West 


,   I'a. 


furvies,  etOILER  FEED,  ELECTRIC. 
—The  centrifugal  pump  Is  the  pump  most 
favored  for  boiler  feed-water  supply.  It 
Is  economical  of  space.  It  is  reliable;  it 
supplies  water  without  vibration;  it  has 
high  speed  which  not  only  means  lower 
cost  hut  that  the  pump  can  be  connected 
direct  to  a  motor  and  it  is  simple— only 
one    moving  part. 

serve  and  emergency  source  for  boiler 
feed.  The  Injeator  Is  cheap  and  compact: 
It  has  no  moving  parts  and  produces  no 
exhaust  steam  to  be  disposed  of.  Its  ob- 
jections are  that  It  cannot  handle  hot 
water  nor  maintain  a  continuous  flow  un- 
der wide  variations  in  rate  of  flow  and  Its 
operation    is    somewhat   erratic.      The    in- 

bollers.  It  should  be  considered  only  a 
reserve  form  of  power   In  any  case. 

Boiler  feed  pumps  operate  In  dark  places 
and  for  lone  periods  of  time  without  In- 
spection. They  are  usually  neglected  and 
as  they  deteriorate  their  efficiency  drops. 
Facilities    for    testing    tht 


li  ttiri'ft  Limss  the  nor 


numbers   of   smaller    i 
each  set  of  boilers. 
Manufacturers: 


j   . __    Condenser    Co.,     14C 

Cedar  St,,  New  York,  N.  T. 
AUIs-Chalmers      Mfg.      Co.,      Milwaukee. 

Wis. 
American   Well  Works,  The,    Aurora,   111. 

■■American." 
Bovts.    Porter   ft   Co.,    ConnellsvMe,    Pa. 

"Yough." 
r.':inn.(lian  Blower  &  Forge  Co.,   Ltd..  TV.,-, 

Kitchener,    Ont..   Can.     "Conoidal." 
Csuiii'limi    l-'alr  bank  a-  Morse  Co.,   The,    84- 

98  St.  Antoine  St..  Montreal,  Que..  Can. 

CaniidiiiJL  Ouera!  KleetHC  Co.,  Ltd,  212 
King  St..  W.,   Toronto,  Ont..  Can. 

Cherry  Tree  Machine  Co..  Cherry  Tree, 
I'a.     "Brownie." 

Chicago  rump  Co..  2320-36  Wolfram  St., 
Chicago,  111. 


Dayton-Dowd  Co.,  Qulncy,  III. 

Dean  Bros.   Steam  I'ump  Works,   323  W. 

10th   St.,    Indianapolis.   Ind. 
DeLaval  Steam  Turbine  Co.,  Nottingham 

Way,  Trenton,  N.  J. 
Economy    Pumping    Machinery    Co.,    122- 


124    N.    Curtis   St..    Chicago. 
.     "    ■Snglne   Works, 
wood  AVC.,,  Medina,  N. 


Erie   Pump  ft  Engl 


Works,    139    Qlen- 
..    „     —jHe." 

Wabash 
William- 


Fairbanks,   Morse   &  Co. 

Ave.,  Chicago,  III. 
Gardner   Governor 

son  St.,  Qulncy,  In. 
Goldie  ft  McCulloch  Co.,  Ltd.,  The,  Gait. 

Ont .   Can. 
Goulds     Mfg.     Co.,     The,     Seneca     Falls, 

N.   Y. 

Iron     Works     Co.,     Manistee, 

:,  Vt. 


i  Rotary  Pump  Co.,  Har 


"Mam... 

Midwest  Engine  Co.,   Indianapolis.  Ind. 
Pennsylvania    Pump    &    Compressor    Co., 

Easton,    Pa.     "Pennsylvania." 
Rumsey    Pump    Co.,    Ltd.,    Seneca    Falls, 

N.  Y.     "Champion." 
Schramm    &    Son,    Inc.,    Chris    D.,  West 

Chester,  Pa. 
Twiuvolute    Pump    &   Mfg.    Co.,    Inc..   216 

HlKh   St.,  Newark,  N.  J. 
Union    Engineering    Co..    The,    Cuyahoga 

Ave.  &  W.  4th  St,,  Cleveland,   Ohio. 
Western  I'ump  Co.,  Mollne.  III. 
Wheeler    Condenser    &    Engineering    Co., 

Carteret,  N.  J. 
Weinman    Pump    Mfg.    Co.,    The,    270-1 

Spruce   St.,    Columbus,    Ohio. 


PUMPS,    BOILER    FEED,   STEAM.— May 

be  either  reciprocating  or  centrifugal.  If 
reciprocating,  they  are  driven  by  steam 
pumping  units,  usually  direct  acting  re- 
ciprocating but  sometimes  of  flywheel  type 
;  installations.  If  centrifugal,  they 
of  volute  or  turbine  type,   in  which 


driving'  Lead,   plus   feed    line   friction  losses. 
ii.tjrer    H!2«$    are    using    centrifugal    boiler 


e  Pump  &  Compressor  Co,  Battle 

.  Mich.     "Advance." 

r    Pump     &    Condenser    Co,     140 


York,  N.   Y. 
Davidson    Co..    M.    1 

New   York,    Si.    Y. 


154    1 


St., 


Dean  Bros.  Steam  Pump  Works,  323  W. 
10th   St.,    Indianapolis.   Ind. 

DeLaval  Steam  Turbine  Co,  Nottingham 
Way,  Trenton.  N.  J. 

Gardner  Governor  Co,  The.  1  William- 
son  St..    Qulncy,   III. 

Manistee  iron  Works  Co,  Manlatee. 
Mich.      "Roturbo." 

Midwest  Kngine  Co,  Indianapolis 


War 


n  Steam  Pur 


.,  Warre 


Worthingion  Pump  ft  Machinery  Corp, 
115   Broadway,    New   York,    N.   Y. 

PUMPS,  BRINE,  ELECTRIC— These 
tumps  are  used  around  artificial  refrlger- 
iting    plants,    pickle    factories,    etc.      Shell 


connected,    belted    ,.       

[riven.     Low  to  medium  capacity  required, 
>umplng  against  total  head  dt 


ciflc   . 


inditlons. 


Manufacturers; 

Advance  Pump  &  Compressor  Co.,  Battle 

Creek,    Mich.     "Advance." 
Albereer     I'ump    &    Condenser    Co,     140 

Cedar   St,    New   York.   N.  Y. 
Alh:--i-)iulmers      Mfg.      Co.,      Milwaukee, 


Wis. 

.Mruri.il 


i  Well  Wor 


,   The,    , 


-a,    HI. 


-...jadian  Fairbanks- Morse  Co,  The,  84- 
98  St.  Antoine  St,  Montreal,  Que,  Can. 

Canadian  General  Electric  Co,  Ltd.,  212 
King  St.,  W.,  Toronto,   Ont.,  Can. 

Chicago   Pump  Co,   2320-36  


Dayton-Dowd   Co,   Quinc 

DeLaval  Steam  Turbine  ■ 

Way,  Trenton,  N.  J. 


Erie  Pump  &  Engine  Works.  1S9  Glen- 
wood  Ave,  Medina,   N.  Y.     "Erie," 

Fairbanks,  Morse  &  Co,  900  S.  Wabash 
Ave,   Chicago.   111. 

Gardner  Governor  Co,  The.  1  William- 
son St.,   Qulncy,    111. 

Goulds     Mfg.     Co,     The,     Seneca     Falls, 


Jron  ,  Works      Co,      Manistee, 

a  Co.,  Hardwlck.  Vt. 

McGowanCo,   The  John   H,   Cincinnati, 

Ohio. 
Midwest  Engine  Co.,   Indianapolis, 


Perms 


.    Pum 


:    Com 


-    Co, 


_ __.     "Pennsylva 

Roots  Co,  The  P.   H.  &  F.  M,  Conners- 

ville,  Ind.    "Roots.- 
Roper  Corp,    George   D,    Trahern    Pump 

Division,    Kockford.    III.     "Trahern." 
Schramm    ft    Son,    Inc.,    Chris    D,    West 

Chester,  Pa. 
Twlnvolute    Pump    ft   Mfg.    Co,   Inc.,    216 

High  St.,  Newark,  N.  J. 
Western  Pump  Co.,  Moline,  III. 
PUMPS,  CENTRIFUGAL,  ELECTRIC— 
Centrifugal  pumps  may  be  divided  Into 
two  general  classes,  volute  and  turbine. 
The  shape  of  the  Impeller  and  casing  and 
the  number  of  Impellers  or  stages  deter- 
mine the  efficiency  of  this  pump  and  its 
adaptability.  In  the  volute  pump  the  cas- 
ing Is  of  spiral  design  forming  a  gradually 
Increasing  water  chamber  for  the  purpose 
of    converting    velocity    head    *"    


head.     The  t 


P  is 


the 


.   dispose 
Impeller 


t  like  t 


ided  with 


using, 


lion  turbine  water-wheel,  so  that  the  fluid 
emerges  tangentlally  at  about  the  velocity 
In  the  casing.  Centrifugal  pumps  may  be 
belt,  gear,  chain- driven  or  direct- connect- 
ed to  an  electric  motor.  If  properly  de- 
signed they  are  very  efficient  and  econom- 

iplng   acid. 

re,  high  pre 

gating,   marine,  mine,   dredge,   _..    . 
erage,    milk    and    cream,    and    special    and 
miscellaneous  types. 
Manufacturers: 
Advance  I'ump  &  Compressor  Co,  Battle 

Creek,  Mich.    "Advance." 
Alberger    I'ump    ft    Condenser    Co,     140 


Barnes  Mfg.  Co,  The.  N.  Main  St, 
Mansfield.    Ohio. 

Bawden  Machine  Co,  Ltd.,  16J-T5  Ster- 
ling Road,   Toronto,  Ont,   Can. 

Bean  Spray  Pump  Co.,   San  Jose,  Cat. 

3;uernr-sn-.itti   Co..    Ivast  Liverpool,  Ohio, 

Canadian  Fair  banks- Morse  Co,  The,  84- 
98  St,  Antoine  St..  Montreal,  Que..  Can. 

Canadian  General  Electric  Co,  Ltd,  212 
King  St..  W,  Toronto,  Ont.,  Can. 

Chicago  Pump  Co,  2220-38  Wolfram  St.. 
Chicago.    111. 

Cramp  &  Sons  Ship  ft  Engine  Building 
Co,  William,  I.  P.  Morris  Dept,,  Rich- 
mond &  Norris  SO,,  Philadelphia,  I'a. 
"Moody." 

Creamery  Package  Mfg.  Co.,  The,  €1-7 
W.   Kinzie  St.,  Chicago.  III.   "Crepaco." 

Crestline  Mfg.  Co,  Crestline,  Ohio. 
"Crestline." 

Dayton-Dowd  Co,   Qulncy,  111. 

rvLnvel  steam  Turbine  Co,  Nottingham 
Way,  Trenton,  N.  J  . 


Fairb 


,   Mor 


,  &  Co.,    900  S.  Wabash 


Ave.,    Chicago,    in. 
Goulds     Mfg.     Co.,     The,     Seneca     Falls, 

N.  Y. 
Ingersoll-Rand    Co,    11    Broadwav,    New 

York.   N.   Y.     "Carheron." 
Jackson    Iron    Works.    Inc.    Byron,    410 

Sharon     Bldg,,     San     Francisco.     Cal. 
"Byron  Jackson." 
Keystone   Driller   Co,    Beaver    Falls,    I'a. 

Lawrence    Pump    &    Engine    Co.,    Law- 


Llpim 


luck* 


Refrigerating  Works,  53  W. 
n  Blvd.,  Chicago.  111.  "Lipman." 
i      Iron      Works     Co,      Manistee, 


Marion  Rotary  Pump  Co.,  Hardwlck.  Vt. 

Midwest    Engine    Co,    Indianapolis.    Ind. 
Pelton   Water  Wheel  Co,  19th   ft   Harri- 
son Sts.,    San   Francisco,   CaL 
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Pennsylvania   Pump    &    Compressor    Co.. 

Eaaton,  Pa.  "Pennsylvania." 
Piatt  Iron  Works,  Dayton,  Ohio. 
Rider- Ericsson    Engine    Co.,    Walden.    N. 

Roper  Corp.,    George   D.,    Trahern    Pump 

Division,    Rockford,   111.     "Trahern." 
Rumsey    Pump    Co.,    Ltd.,    Seneca    Falls, 

N.    Y.    "Rumsey. 
Sandy   mil  Iron  &  Brass  Works,  Hudson 

Falls,   N.   T. 
Schramm    &    Son.    Inc..    Chris    D.,    West 

Chester.   Pa. 
Taber  Pump  Co.,  Buffalo,  N.  Y.   "Taber." 
Twinvolute   Pump   &    Mfg.   Co.,    Inc.,    21G 

High  St.,  Newark,  N.  J. 
Union    Engineering    Co..    The.    Cuyahoga 

Ave.   &  W.   4th   St..    Cleveland,   Ohio. 
Wheeler    Condenser    &    Engineering    Co., 

Carteret,   N,  J. 
Weinman   Pump   L-, 

Spruce    St..    Columl 
Western  Pump  Co.,  laonne,   ill 
Yeomans     Bros.     Co.,     1433     Dayton     St., 


Chicago,  III. 
PUMPS,    CONDENSER    CI 
ELECTRIC— Usually    of   the 

dlum  speed,  single  stage  type,  airect  con- 
nected, gear  or  chain  driven  by  electric 
motor,    used    for    supplying    large    Volumes 

head.  Special  priming  device  usually  ne- 
cessary. It  properly  designed  are  highly 
efficient,  economical  and  reliable.  Almost 
Invariably  of  the  volute  type. 

Manufacturers: 

Advance  Pump  &  Compressor  Co.,  Battle 
Creek.  Mtch. 

Alberger  Pump  &  Condenser  Co.,  140 
Cedar  St.,  New  York,   N.  Y. 

Allls- Chalmers     Mfg.     Co.,     Milwaukee. 


ULATINti, 


American  Well  Works,   The,   Aurora 


r  &  Forge  Co.,  Ltd.,  The 


Canadian  Blowt 
Kitchener,    Ont.,    Can.     "Conoldi... 

Canadian  Fairbanks- Morse  Co..  The.  84- 
98  St.  Antolne  St.,  Montreal,  Que.,  Can. 

Canadian  Gcneml  Elccirlc  Co..  Ltd..  212 
King  St.,  W.,   Toronto,    Ont..  Can. 

Chicago  Pump  Co.,  23^0-^6  Wolfram  St.. 
Chicago,  III. 

Cramp  &  Sons  Ship  &.  Engine  Building 
Co.,  William,  I.  I',  Morris  Dept.,  Rich- 
mond &_Ncrrls  Sts.,   Philadelphia,  Pa. 

Dayton-Dowd  Co.,  Qulncy.  111. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way,  Trenton,  N.  J. 

Erie  I"ump  &  Engine  Works.  139  Glen- 
wood  Ave.,  Medina.   N.   Y.     "Erie." 

Fairbanks.  Morse  &  Co..  300  S.  Wnbash 
Ave.,    Chicago,    111. 

Gardner  Governor  Co.,  The,  1  VtT.llam- 
son  St.,  Qulncy,  111. 

Goldie  &  McCulloch  Co..  Ltd..  The,  Gait. 
Ont.,  Can. 

Goulds  Mfg.  Co.,  The,  Senaco  Falls.  N.  Y. 

Manistee  Iron  Works  Co.,  Manistee, 
Mich.      "Roturbo." 

Marion  Hotary  Pump  Co.,  Hardwick.  Vt. 
"Marmo." 

Midwest  Engine  Co.,  Indianapolis,   Ind. 

Pennsylvania  Pump  &  Compressor  Co., 
Easton,   Pa.      "Pennsylvania." 

Roots  Co.,  The  P.  H.  &  F.  M.,  Conners- 
vllle.   Ind.      "Roots." 

Roper  Corp..  George  P..  Trahern  Tump 
Division,    Rockford.   111.      "Trahern." 

Schramm  &  Son.  Inc.,  Chris  D.,  West 
Chester,  Pa. 

Twinvolute  Pump  &  Mfg.  Co..  Inc.,  216 
High    St.,    Newark,   N.    J. 

Vaile-Klmes  Co.,  The.   Dayton,   Ohio. 

WESTING  HO  USE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Wheeler    Condenser    &    Engjneerlng    Co.. 


Carteret  N.  J. 
Wheeler    Mfg.     Co.,     _.      ....      

Sedgley  Aves.,   Philadelphia.   Pa. 
Worthington    Pump    &    Machinery    Corp 

116  Broadway,  New  York,  N.  Y. 


(L,     Lehigh     & 


.  .  trlfugal  type,  and  used  for  sup- 
Plying  circulating  water  to  surface  con- 
densers.  May  be  driven  either  by  reclpfto- 
cating  steam  engines  or  by  medium  speed 
steam  turbines.  Usually  pump  against  low 
bead,  encountering,  only  condenser  tube 
friction  losses.  Often  In  cases  when  such 
pumps  are  driven  by  reciprocating  en- 
gines, dry  air  pumps  are  reciprocating, 
connected  In  tandem  with  steam  cylinder 
of  pumping  engine.  Latest  tvpes  are  gen- 
-rally  medium  speed,  low  head,  conlrlfugal. 
■■-••■■-     —  -     usually     re- 


Vacuum     prlmln; 


Manufacturers: 


All  Is- Chalmers      Mfg.      Co..      Milwaukee, 

Wis. 
Canadian  Blower  &  Forge  Co.,  Ltd..  The. 


York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works.  323 

10th  St.,  Indianapolis,  Ind. 
Manistee     Iron     Works     Co.,     Man  1st' 

Mich.      "Roturbo." 
Midwest    Engine    Co.,    Indianapolis.    I: 
—       The.    Dayton.    Ohio. 


PUMPS.  OEEP  WELL,  ELECTRIC— 
These  generally  consist  of  a  multi-stage, 
vertical  volute  or  turbine  type,  contrlfngal 
pump  driven  by  direct-connected  electric 
motor,  with  means  for  lowering  bv  chain 
or  cable  Into  well  or  shaft.  Must  be  sup- 
plied with  power  lends  to  waterproof  motor 
and  dllscharge  hose  reaching  to  surface. 
Are  usually  of  the  high  head,  medium 
— .pacity  type  for  raising  water,  * ' 


paratlvely  great  depths.  Also  multl-s 
according  to  depth  with  series  of  impel 
on  vertical   rotating  shaft,  lifting  v—  *" 


Also 


lift 


lor   In 


....    odlndi...   _ 

ng  lo  depth  of  well,  air  supplied  by  com- 
iressor  or  storage   tank   or  both. 

Manufacturers: 

AlHs-Chalmers  Mfg.  Co.,  Milwaukee, 
WIS. 

American  Well   Works.   The.    Aurora.    111. 

Barnes  Mfg.  Co..  The.  N.  Main  St..  Mans- 
field. Ohio. 

Bean  Spray  Pump  Co.,   San   .lose,  Cal. 

Bishop  &  Rabcock  Co..  Tlie.  ^2uD  K. 
55th    St..    ClftVKliin.i,    Ohio. 

Blue  Ball  Machine  Works.  Blue  Ball 
(Lancaster  Co.),    Pa.      "Shirk." 

Bovts.  Porter  &  Co..  Cone'.lsville.  Pa. 
"Yough." 

Burnett- Larsh  Mfg.  Co.,  The,  537-6*5  E. 
Monument         Ave..         Dayton,         Ohio. 

Canadian  Fairbanks -Morse  Co..  The.  84- 
98  St.  Antolne  St..  Montrenl.  Que..  Can 

Canadian  Genera]  Electric  Co.,  Ltd..  212 
Kine  St.,  W.,  Toronto,  Ont..  Can. 

Creslllne  Mfg.  Co.,  Crestline,  Ohio. 
"Crestline." 

" —    Steam  Pump  ",r 


,   Tnd. 


Gordo  St..  Decnt 


I   E.   Cerro 


Fl:n 

'Virl 

Tnc.  6th  &  Harrison  Sts?,  For 
Ind. 

Goldle  &  McCulloch  Co..  Ltd..  The.   Gait, 
Ont..  Can. 

Mfg.     Co..     The.     Seneca    Falls, 

Fal's.   Pa. 


N.   Y. 


iuckev. 

Y.,    Dubuque, 

,   The  John   H..   Cincinnati, 

Midwest    Fngine    Co..    Indinnanolls.    Ind. 
Oil    Well    Sunply    Co.,    m-2in.    Water    St., 

Philadelphia.    Pa.,    "OHwell." 
Rl"er- Ericsson    Engine    Co.,    Walden.    N, 

Y.      "Reeco." 
Rumsey   Pump   Co..    Ltd.,    Seneca   Falls, 

N.  Y.    "Rumsey." 
Schramm   &   Son.   Inc..   Chris.   D„   West 

Chester.  Pa. 
Standard      Pump      &      Engine      Division. 

Adamson  Machine  Co..   730  Carroll   St.. 


Valle-Kfmes    Co.,    the;    Dayton,    Ohio. 

Weinman  Pump  Mfg.  Co..  The,  270-280 
Spruce   St.,  Columbus,   Ohio. 

Worthington  Pump  &  Machinery  Corp., 
115   Broadway,   New  York,   N,   Y. 

PUMPS,  DEEP  WELL,  STEAM— Used 
for  pumping  out  wells,  shafts,  etc..  usually 
In  confined  space.  Consist  of  single  or 
duplex  direct  acting,  high  head  recipro- 
cating unit,  arranged  for  lowering  into 
shaft  by  chain  or  cable  with  steam  feed  in 
high-pressure    steam    hose,    and   discharge 


level.      Working    head    above    ground    with 
submerged      cylinder      sometimes       used. 
Spaed  depends  upon  depth  of  well. 
Manufacturers: 
Allls-Chalmers      Mfg.      Co.,      Milwaukee, 

Wis. 
American      'Well      Works,      Aurora,      111. 

"American." 
Dnvldaon    Co.,    M.    T.,    164    Nassau    St., 

New  York,   N.  Y. 
Dean  Bros.   Steam  Pump  Works,   323  W. 

10th  St..  Indianapolis,  Ind. 
Jackson    Iron    Works,     Inc.,    Byron,     410 

Sharon      Bldg.,      San      Francisco.      Qal. 

"Byron   Jackson." 
McGowan  Co.,    The  John  H.,  Cincinnati, 

Midwest   Engine  Co.,   Indianapolis,    Ind. 

Valle-Klmes  Co.,   The,  Dayton.    Ohio. 

Worthington  Pump  &  Machinery  Corp., 
115    Broadway.    New   York.    N.    Y. 

PUMPS,  DRAINAGE,  ELECTRIC— May 
be  either  or  the  vertical  automatic,  sump 
type,  driven  by  direct- connected  motor, 
controlled  by  float  switch,  small  to  medium 
capacity,    used^for   draining  _ce liars,    base- 

fitty,"1 

w.~      »...-,..       .IV       (I' 

..      .  ._.    _r  by  "chain  or 

I  for  draining  large  areas,  su 

latlon     projects.       Made     in     ..„ 

i.     speeds,    heads    and    capacities,    but 
generally    reliable,    efficient   and    eco- 


Advance  Pump  &  Compressor  Co.;  Bat- 
tle Creek.  Mich.     "Advance." 

Albany  Pump  Co..  15D  Richmond  St.,  W., 
Toronto.  Ont.,   Can. 

Alberger  Pumo  &  Compressor  Co.,  110 
Cedar  St..    New  York,    N.    Y. 

All  I;' -Chalmers      Mfg.      Co.,      Milwaukee, 


Mfg.  Co.,  The,  N.  Main  St., 
Mansfield.    Ohio. 

Canadian  Fral banks- Morse  Co.,  The,  84- 
as  St.  Antolne  St.,  Montreal,  Que..  Can. 

Canadian  General  Electric  Co.,  Ltd..  212 
King   St.,    W..    Toronto,    Ont..    Can. 

Cherry  Tree  Machine  Co.,  Cherry  Tree, 
Pa.      "Brownie." 

Chicago  Pump  Co..  2320-36  Wolfram  SC 
Chicago,  III. 

Cramp  &  Sons  Ship  &  Engine  Building 
Co.,  William,  I.  P.  Morris  Dept..  Rich- 
mond  &   Norris   Sts..    Philadelphia,    Pa. 

Dayton-Dowd    Co..   Qulncy,   III. 
DeLaval    Steam    Turbine    Co.,     Notting- 
ham Way,  Trenton.   N.   J. 

Kimnnmy  Pumping  Machinery  Co..  122- 
124  N.  Curtis  St.,  Chicago,  III.     "Econ- 

Erle   Pump   *   Engine   Works.    139   Glen- 
wood  Ave.,  Medina,  N.  Y.      "Erie." 
Fairbanks.    Morse  &  Co.,    900   S.   Wabash 
Chicago.    III. 


Gardner  Governor  Co.,  The.  1  Williamson 

St.,    Qulncy.    III. 
Goldle  &  McCulloch  Co.,  Ltd.,  The,    Gait. 

Goulds     MIg.     Co.,     The,     Seneca     Falls, 

N.   Y. 
Marion  Rotary  Pump  Co..  Hardwick,  Vt. 

"Marmo." 
Midwest    Engine    Co.,    Indianapolis.    Ind. 
Pennsylvania    IHimp    &    Compressor    Co., 

Easton,  Ph.     "Pennsylvania." 
Rlder-Krlcsaon    Engine    Co..    Walden,'  N. 

Y.     "Reeco." 
Roots  Co.,  The  P.   H.  &  F.  M.r  Conners- 

ville,  Ind.    "Roots." 
Schramm    &    Son,    inc..    Chris    D.,    West 

Chester,   Pa. 
Twinvolute   Pump   &   MIg.   Co.,    Inc.,    216 

Hie),   St..   Newark.  N.   J. 
Worthineton    Pump    &    Machinery    Corp., 

115  Broadway,  New  York.  N.  Y. 
PUMPS.  FIRE,  ELECTRIC— For  emerg- 
ency or  regular  lire  service  these  consist 
of  mutll-stage  cen trlfugal  pumps,  driven 
by  direct-connected  electric  motors.  Some- 
times they  are  manually  controlled  but  are 
generally    equipped    both    with    . 


•  r_ _-  equipped  with 
irder  to  vary 
.and,  or  with 
singes  to  be  cut  In  series  to  raise 
when  the  sprinkler  system  oper- 
ates. Reciprocating  pumps  are  sometimes 
used  for  Are  service  but  modern  practice 
favors  centrifugal  pumps  on  account  of 
higher  efficiency,  economy  and  reliability 
as  well  as  ease  of  control.  Rotary  and 
gear  pumps  are  also  used  for  Are  service 
and  often   are   suited   to   the   requirements 
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of  the  load.  Tumps  for  pneumatic  sprink- 
ler systems  usually  Constat  of  triplex  pump, 
electric  motor  and  air  compressor  In  one 
unit,  either  manually  or  aut 
controlled  by  compressor  governor. 
gTavlty  system,  electric  centrifugal  . 
Is     generally     used,     controlled     by     float 


.  tanks    from    which 


jumping     Into     storagt 
the    distributing    Unci 


*le  Creek,    Mich.      "Advance." 
A I  Us- Chalmers      Mfg.      Co..      Milwaukee, 

WW. 
American  Well  Works.  The,  Aurora,  III. 

'"American." 
Barnes     Mfg.     Co..    The,     N.     Main     St., 

Mans  Held,    Ohio. 
Canadian  Fairbanks- Morse  Co.,  The.    84- 

38  St.  Antolne  St.,  Montreal,  Que.,  Can. 
Canadian  General  Electric  Co.,   Ltd.,   212 

King   St.,   W.,  Toronto.    Ont..   Can. 
Chicago  Pump  Co.,   2120-36  Wolfram  St.. 

Chicago,  ill. 
Davton-Dowd  Co..   Qulncy.   111. 
DeLaval    Steam    Turbine    Co..     Notting- 
ham Way.  Trent         "     ' 


Fairbanks.  Morse  &  Co.,  900  S.  Wabash 
Ave.,    Chicago,    III. 

Gardner  Governor  Co.,  The.  1  William- 
son St..  Qulncy,  III. 

Ooldie  4  McCuIloch  Co.,  Ltd.,  The,  Go  It, 

Goulds     Mfg.     Co.,     The.     Seneca      Falls, 

N.  T. 
Manistee      Iron      Works     Co..      Manistee, 

Mich.     "Ro  turbo." 
Marlon  Rotary  Pump  Co..   Hardw:ck,  Vt. 

"Marmo." 
Northern   Fire   Apparatus  Co..    2122   Unl- 

vriiiltv  Ave.,   S.   E.,   Minneapolis.   Minn. 

"Northern." 
Pennsylvania    Pump    &    Compressor    Co., 

Easton.    Ta.      "Pennsylvania." 
Roots  Co.,   The  P.  H.   &  F.  M.,  Conners- 

vllle,  Ind.    "RootB." 
Roper    Corp..    George   D.,   Trahern    Pump 

Division.   Rockford,   III.      "Tralu  rn." 
Schramm    &    Son.    Inc.,    Chris    D.,    West 

Chester.   Pa. 
"Twlnvolute    limp   ft    Mfg.    Co..    Inc.,    216 

High  St.,   Newark,  N.  3. 
Western   Pump  Co.,   ""  - 


PUMPS  FOR  HYDRAULICS  ELEVA- 
TORS, ELECTRIC— lMmps  for  this  Sirv- 
ice  are  usually  either  centrifugal  pumps 
of  the  volute  type  or  reciprocating  pumps 
designed    for   high-pressure    service.      They 


Advance    Pump   &   Compressor  Co..   Cot- 
tle  Creek,    Mich.      "Advance." 
American   Well   WorkB.   The.    Aurora.    Ill, 

Canadian  Fairbanks- Morse  Co.,  The.  SU- 
SS SI.  Antotiio.  St..  Montreal.  One.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
Kin*  St..    W..    Toronto.    Out.,    Can. 

Chicago  Pump  Co.,  2320-36  Wolfram  St., 
Chicago.  III. 

Dayton-Dowd   Co.,   Quincy,    III, 

Erie   Pump   &   Engine   Works,    133   Glen- 


PITT  ENGINEERING   CO..   120  W.   Kln- 

zle  St.,   Chicago,  III. 
Schramm    &    Son,    Inc.,    Chris    I).,    West 

Chester,   Pa. 
Twlnvnlute    Ilimp   &    Mfg.    Co.,    Inc..    216 

High  St.,  Newark.  N.  J. 
PUMPS,  HOT  WELL,  ELECTRIC— 
Usually  consist  of  self-priming  centrifugal 
pump,  either  of  the  volute  or  turbine  type. 
packed  for  hot  water,  pumping  condensate 
from  condenaer  di n" 


cities 


In  order  to  insure  continuity  of  * 
Manufacturers: 
Advance   Pump  A  Compressor  ( 

tie   Creek,   Mich.      "Advance." 


Albcrger     Pump     &     Condenser    Co.,    HO 

Cedar  St..    New    York,    N.  Y. 
Airs-Chalmers      Mfg.      Co..       Milwaukee, 


in  Well  Works,  The,  Aurora,   III. 

Boyts.  Porter  &  Co..  Connellsvllle.  Pa 
"Tough." 

Canadian  Blower  &  Forge  Co..  Ltd..  The, 
Kitchener,    Ont-    Can.      "Conoldol." 

Canadian  Fairbanks -Morse  Co.,  The.  S4- 
!>S  St.  Antolne  St.,  Montreal.  Que.,  Con. 

Canadian  General  Electric  Co.,  Ltd.,  212 
Kins   Bt,    W.,    Toronto,    Ont.,    Can. 

Cherry  Tree  Maehlne  Co.,  Cherry  Tree, 
Pa.      "Brownie." 

Chicago  Pump  Co.,  2320-36  Wolfram  St.. 
Chicago.   III. 

Dayton-Dowct   Co.,   Qulncy,    111. 

Dean  Bros.  Steam  Pump  Works.  323  W, 
10th  St..  Indianapolis,  Ind. 

DeLaval  Steam  Turbine  Co.,  Notting- 
ham Way.  Trenton.    N.   J. 

Economy  Pumping  Machinery  Co.,  122- 
124   N.   Curtis  St.,   Chicago,   111. 

Brie  Pump  8c  Engine  Works,  ISO  Glen- 
wood   Ave..   Medina.    N.    Y.      "Erie." 

Fairbanks.  Morse  &  Co.,  COO  S.  Wabash 
Ave..    Chicago.    III. 

"       ■  Governor    Co..    The,    I    Will'am- 


it..  Qui 


.   111. 


i  McCuIloch  Co..  Ltd..  The,  Gait, 


"Mar 


/  Pur 


rks     Co.,     Manistee, 
p  Co.,  Har;lwiek,  Vt. 


Midwest    Engine   Co..    ___. 

Pennsylvania   Pump   &   Compressor   v,u.. 

Easton,    Pa.      "Pennsylvania." 
Kiimsey    Pump    Co.,    Ltd.,    Seneca    Falls. 

N.   Y.      "Champion." 
Schramm    &    Son,    Inc.,    Chris    D..    West 

Twti'ivoiuie    Pump    &    Mfg.    Co.,    Inc..   216 

HiKh   .St..   Newark.   N.   J. 
Union    Kntrlneerlng   Co  ,    The.    Cii'n^.mn 

Ave.   &  "W.   4th   St.,   Cl-vclind,  O'llo. 
Weinman    Pump    Mfi-.    Co..    The.    avo-asn 

Spruce    St.,    Columbus,    Ohio. 
Wheeler    Condenser    &    I':iii.'inecr!n;:    Co., 

Carteret.  N.  J. 
PUMPS,  GAS,  ELECTRIC— These  mo- 
lor-ilrivon  pumps  nre  ma''e  either  as 
single  or  multi-stare  reciprocating  hlgh- 
preasurc  pumps  or  the  Hgure-8  rotary  type. 
They  are  used  for  pumping  gas  into  reser- 
voirs and   through    mains   or   for  supplying 

special   service. 
Manufacturers: 

Bowser  &  Co.,  Inc..  S.  F.,  Crolghton  * 
Howscr  Ave*.,  Fort  Wayne,  lnrl.  (gas- 
ollne). 

Canadian   Fairbanks-Morse  Co..   The.   84- 


Ave..    Chicago,    III. 
International    Oxygen    Co..    706    Frellng- 
huysen   Ave.  Newark,  N,   J.     "I.  O.  C. 

Merlon  Rotary  Pump  Co.,   Hardwick.  VI, 

"Marmo." 
Roots  Co..  The  P.   H.   &  F,  M„  Conners- 

ville,   Ind.     "Boots." 
Schramm    &    Son.    Inc.,    Chris    D.,    West 

Chester,    Pa. 
Worthington    Pump    &    Machinery    Corp., 

115  Broadway,  New  York,  N.  Y. 
PUMPS,  HIGH  PRESSURE  ELECTRIC. 
—This  class  of  equipment  Includes  both 
centrifugal,  rotary  ■  and  rcelproratlng 
pumps  of  many  kin-Is  and  tvpes  such  as 
I>o|]er  feed,  deep  well.  Are.  hydraulic  ele- 
vator pumps.  house,  murine,  mine,  etc. 
DcsfriiitLon*  of  ear  ft-  of  these  types  are 
found  in  the  :if  ftmllmll)  infi  ciiissi  (if  ill  inllH 
and    It  may    be   said    injjeneral    that    high- 


can  Well  Works,  The,  Aurora,   III. 


Barnes  Mfg.  Co,,  The,  N.  Main  St., 
Mansfield,    Ohio.      "Hercules," 

Burroughs  Co..  Charles,  141-149  Com- 
merce   SI..    Newark,    N.    J. 

Canadian  I'airhanks-Morse  Co.,  The.  84- 
!)S  Si.  Antoine  St.,  Montreal.  Que.,  Can 


f.  Co..   2320-36  Wolfram   F 


Chicago   1 

Dean   Bros.    Steam   Pump  Works.   3 

l-lti    :-l      li.-l |-  ii-     I.,  ■ 

Dayton-Dowd   Co.,   Qulncy,    III. 


-       -- Chicago.  III. 

Erie    Pump    &   Engine    Works.    139    Olen- 
wood    Ave.,    Medina,    N.    Y.      "Erie." 

Fairbanke.   Morse   &  Co..   000   S.   Wabash 
Ave,,    Chicago.   111. 

Gardner  Governor  Co..  The.   1   William- 
son St.,  Qulncy,  III. 

Goldie  &  McCuIloch  Co.,   Ltd.,  The,  Gait, 
Ont,,  Can. 
ulds     Mfg.    Co.,      The,     Seneca     Falls, 


PUMPS.  HOUSE.  ELECTRIC— Electric 
house  pumps  are  of  the  centrifugal,  rotary 
and  reciprocating  types,  driven  by  electric 
motors,  either  direct  connected  or  driven 
by  gears,  chains  or  belts.  Depending  on 
the  height  and  size  of  building,  which  de- 
termines the  required  head  and  capacity, 
each  pump  must  be  selected  to  suit  the 
requirements  of  the  particular  service. 
Often  such  pumps  are  equipped  with  auto- 
matic control  actuated  by  pressure  gov- 
ernors or  float  switches  and  supply  water 
to  gravity  tanks  on  roofs  or  pneumatic 
tanks   to    Insure    continuous   water   supply. 

Manufacturers: 

Advance  Pump  &  Compressor  Co..  Bat- 
tle Creek.  Mich.     "Advance." 

Albany  Pump  Co.,  159  Richmond  St..  W.. 
Toronto,    Ont.,    Can. 

American   Well  Works,   The,   Aurora.   111. 

Bawden  Machine  Co.,  Ltd.,  168-75  Ster- 
ling  Road,   Toronto,   Ont.,  Can. 

Blue  Ball  Maehlne  Works,  Blue  Ball 
(Lancaster  Co.).   Pa.      "Shirk." 

Canadian  Fairbanks- Morse  Co.,  The,  84- 
3H  St.  Antolne  St.,  Montreal.  Que..  Can. 

Canadian  General  Electric  Co.,  Ltd..  21Z 
King  St.,   W.,  Toronto.  Ont..  Can. 

Pump  Co.,  2320-36  Wolfram  St.. 


Cliien 


,    III. 


Crestline      Mfg.      Co.,      Crestllnt 


Ohio. 


Dayton,    Ohio,      "Dnvton." 

Decatur  Pump    ti   MfR.  Co.,    031   E.  Cerro 

Gordo  St.,  Decatur,  111. 
Delco-Llght   Co..   Dnyton,  Ohio.      "Delco- 

Llght," 
1-VohOTiiy    1 'limping    Machinery    Co.,    122- 

124  N,  Curtis  St.,  Chicago.  111.     "Econ- 

Elmes    Enjfincering    Works,    Charles    F., 

230  N.  Morgan  St..  Chicago.   111. 
Erie   Pump   &    Engine    Works.    130   Glen- 


Fllnt  A  Walling  Mfg.  Co.,  Kendallvlle, 
Ind.      "Hoosler." 

Fort  Wayne  KnjrJ  nee  ring  &  Mfg.  Co., 
Inc.,  6th  &  Harrison  Sts.,  Fort  Wayne. 
Ind. 

Gardner  Governor  Co.,  The.  1  William- 
son St.,  Quincy,   111. 

Goldie  &  McCuIloch  Co.,  Ltd..  The.  Qalt, 


Falls, 


Ont..  Can. 

Gou  Kin     Mfg.     Co.,     The,     Sent 
N.    Y. 

Lawrence    Pump    &    Engine    Co.,     Law- 
rence. Mass.     "Vortex." 

Marion  Rotary  Pump  Co.,  Hardwick,  Vt. 
"Marmo." 

Mast,     rone     &     Co..     Springfield,     Ohio. 

McDonald     Mfg.     Co.,     A.     Y„     Dubuque. 
MeGowan   Co.,   The  John   H..  Cincinnati. 


Rumsey    Pump    Co.,    Ltd.,    Seneca    Falls. 

N.    Y.      "XI  nt." 
Schramm    *    Son,    Inc..   Chris   D„    West 


,  Ohio.     "Stamltii'l," 
...   _.ute   l\tmp  & 
High   lit.,   Newark,   1 

n."  n.  a.  o." 

Vaile-Klmes  Co..   The.  Dayton,  Ohio. 
Viking    Pump    Co.,     The,    Cedar    Falls, 

Iowa.      "Viking." 
Yeoman  s     Bros,     Co,,     ltJ3    Dayton     St., 


..   111. 
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PUMPS  IRRIGATING,  ELECTRIC  — 
I'll  nips  of  this  class  art  usually  of  the 
centrifuge!  or  screw  typo  driven  by  elec- 
tric motors,  either  direct  connected  or  by 
chains,  gears  or  belts.  This  class  of  pump 
generally  Is  required  to  handle  large 
quantities  ol  water  at  low  head,  and  hence 
may  be  designed  so  as  to  be  very  efficient, 
economical  and  reliable,  but  the  first  coal 
Is  high  as  a  rule,  due  to  slow  speed  and 
large  size. 


Alberger    Pump    ft    Condons 

Cedar  St.,   New  York.   N. 
Al'ls-Chalmers      Mfg.      Co., 

Wis. 
American  Well  Works,    The,    Aurora,    ID. 

"American." 
Barnes     Mfg.     Co..     The,     N-    Main     St., 

Mansfield,    Ohio. 
Bean   Spray  Pump   Co..   San   Jose.   Cal. 
T'lHckjner£  Rotary    Pump    Co.,    retoskey. 


King   St.,   W.,   Ti _... 

Cramp  A  Sons  Ship  &  Engine  Bulldlnc 
Co.,  William,  1.  P.  Morris  Dept.,  Rich- 
mond ft  Norrls  Sts..  Philadelphia,  Pa. 
"Moodv." 

Davton-Dowd   Co..   Quiney,   111. 

Del-aVHl    Steam    Turbine    Co.,    Nottlng- 


BHe  Pump  ft  Engim 


Works,    139  Glen- 
N.    Y.      "Erie." 
The.    1   William- 


Gardner  Governor  Co. 
son  St.,  Quiney,   III. 
Goulds     Mfg.     Co.,     The,      Seneca 


Mnnistee 

Mich.       ... 

Mprton  Rotary   I'ump 


Works     Co.,     Manistee, 
iwick,  Vt. 


"Marino." 

Midwest   Engine   Co.,   Indianapolis,  Ind. 
['ennsvlvania    Pump    ft    Compressor    Co., 

Eas ton,    Pa.      "Pennsylvania." 
Roberts  Co..  George  J..   Dayton.  Ohio. 
Roots  Co..  The  P.  H.   &  F.  M..  Conners- 

ville,    Ind.      "Roots." 


Ches 


.    Pa. 


tandard      Pump      &      Engine      Division. 

Adamson  Machine  Co..   T30  Carroll   St.. 

Akron,    Ohio.      "Standard." 
Twin  volute   I'ump   ft   Mfg.    Co.,    Inc.,    316 

Hl^h    ft..    Newark,    N.    J. 
Western    Pump  Co..    Mollne,    111. 
PUMPS.     MANHOLE.— Where    manholes 


bcfor 


Manufacturers: 

Barnes    Mfg.    Co.,    The.    N. 

Mansfield,   Or'- 
Berger  Bros.  C 
■adelphla.   Pa. 
Blockmer    Rotary    Pump    Co.,     Petoskey, 

Mich.      "Black  mermaid." 
Buffalo  Steam  I'ump  Co.,    490   Broadway. 

Buffalo,  N.  Y.       "Buffalo." 
Economy    Pumping    Machinery    Co..    122- 

124  N.  Curtis  St/.  Chicago,  ill.     "Econ- 

Goi.lds    Mfg.    Co..    The,     Seneca    Falls, 

N.    Y. 
King  Bros..   439   E.   Water  St..    Syracuse, 

N.   Y.      "Barber," 
National    Marine    LamD    Co..    The.    For- 

estvllle.   Conn. 
Union   Steam   I'ump    Co.,    Battle   Creek, 

Mich. 
Worthlngton    Pump    ft    Machlnen-    Corp.. 

116  Broadway.  New  York,  N.  Y. 
PUMPS,  MARINE,  ELECTRIC— A  num- 
ber of  electric  pumps  are  used  for  marine 
service.  The  rapid  increase  in  the  use  of 
electrit-ltv  Tor  driving  all  auxiliaries,  to- 
gether with  the  use  or  oil-burning  engines 
which  eliminate  steam  has  led  to  the  ap- 
plication of  electric  motors  to  nearly  all 
classes  of  pumps.  Naval  vesaela  have 
usually  more  electrical  auxiliaries  than 
merchant  vessels  and  motor- driven  pumps 
are  used  for  different  purposes,  such  as 
fire  main,  sanitary,  fresh  water,  Mushing. 
bilge,  secondary  drainage  and  engine  and 
turbine  auxiliaries,  including  condenser 
circulating    hot-well,    vj  — 

"■-'"-~    ";nl 

r  drive. 


Manufacturer*: 

Advance    Pump   ft  Compressor  Co.,   Bat- 
tle Creek.  Mich.      "Advance." 

Bawden  Machine  Co..  Ltd.,  163-1T5   Ster- 
ling Road,   Toronto,   Ont„  Can. 

Canadian   Fairbanks- Morse  Co..   The.  84- 
98  St.  Antoino  St.,  Montreal,  Que..  Can. 

Canadian  General   Electric  Co.,    Ltd.,   212 
King  St.,  W..   Toronto.  Ont..  Can. 

Chicago  Pump  Co.,   3380-36  Wolfram  St., 
Chicago,   111. 

Dean  Bros.   Steam  Pump  Worksr  323   W. 
10th  St.,   Indianapolis.  Ind. 

DeLaval     Steam    Turbine    Co..     Notting- 
ham Way.   Trenton.   N.   J. 

Erie   Pump   ft    Engine    Works,    139   Glen 

'•--.,   Medina,    "    "       ■■*»—■' 

Morse   * 
(•ago.    III. 


Goulds     Mfg.     Co.,     The,     Seneca     Falls. 

N.    Y. 
Marion  Rotary  Pump  Co.,  Hard  wick.  Vt. 

"Marmo." 
Pennsylvania    Pump    ft    Compressor    Co., 

Easton.   Pa. 
Schramm   ft   Son,    Inc.,   Chris   D„   West 

Chester,   Pa. 
Tw Involute    Pump    ft   Mfg.    Co..    Inc.,   21* 

High   St.,   Newark.   N.    J. 
PUMPS,    MILK 

THIC— Consist      of      --. .,...      .  ,  ...„ 

units,    usually    driven    by    ilir  rot -connected 
electric    motors.      As    a    rule    sirch    pumps 

ere  of  low  head,  small  or  medli 

Casings  and  rotors  must  be  of  special 
corrosive  material  and  care  is  taken  In  de- 
sign to  prevent  oils  and  greases  from 
lubricating  svstom  entering  material  Under 
pumpage.     Used   in   many   insinuations   in 


tlLsmiintlinB    ami    iiSHCniblliif;.      Inside 
fnces  are  always   fully    machined    and   pits 
eliminated. 
Manufacturers: 


„_    Mftr.     Co..     fil-T    W. 

Kinile   St..    Chiceeo.    III.      "Fort   Atkin- 
son,    "Viking."    "Creparn." 
Dnvts-Wstkins      DHrymen's      Mfff.      Co., 

North  Chicago.  Ill:  ■ 
PUMPS,  MINE,  ELECTRIC. —  Motor- 
driven  centrifugal,  rotary  and  gear  pumps 
are  used  for  various  kinds  of  mine  service 
including  drainage  and  seepage,  water  sup- 
ply, fire.  etc.  Such  pumps  varv  from  the 
single  stage  low  r-apnritv  numn.  to  the 
multi-stage,  high  capacity,  high  head  type. 
Deep  wefl  pumps  are  used  in  mines  for 
emptying  flooded   shafts,  and  mnnv  special 

Mine  Dumps  ore  usually  required  to  be  acid 
resisting. 

Manufacturers: 

Advance  Pump  &  Compressor  Co..  Bat- 
tle   Creek.    Mich.      "Advance." 

A  ills -Chalmers      Mfg.      Co.,      Milwaukee. 


Wis. 


Well  Works,   The.   Aurora,   III. 
"Mfg.     Co..     The,     N.     Main     St.. 


.   ConneTlsvllle.    Pa. 


Cherry    Tree   Machine   < 
Pa.     — 


,   Cherry  Tree. 

Chicago  PumpCo..  2320-36  Wolfram  St., 
Chicago,   111. 

Davton-Dowd  Co..   Quiney.   III. 

Dean  Pros.  Steam  Pump  Works,  32S  W. 
10th    St..    Indianapolis.    Ind. 

Del-ava"  Stenm  Turbine  Co.,  Notting- 
ham Way.  Trenton.   N.  J. 

Er.nno"iv  Ptunplng  Marhinerv  Co.,  122- 
124  N.  qurtls  St.,  Chicago,  I1L     "Econ- 

Erle  Pump  ft  Engine  Works.  139  Glen- 
wood  Ave..  Medina.  N.  Y.     "Erie." 

Fnfrbanks.  Morse  ft  Co..  900  S.  Wabash 
Ave..    Ch!fJ>BO.    Ill- 

Fairmont  Mining  Machinery  Co..  10th  St. 
&  Belt  Line,  Fairmont,  W.  Va.     "Falr- 


•  MiCiilloch  Co..   Ltd..  The.  Gait. 


Manistee     Iron     Works     Co..      Maistee. 

Mich.      "Roturbo." 
Marion  Rotary  Pump  Co., 

"Marmo.'' 
McGowan  Co.,  The  John  H., 

Ohio. 

Midwest    Engine    Co.,    Indianapolis.    Ind. 
Pennsylvania    Pump    ft    Compressor    Co., 

Eaaton,  Pa.     "Pennsylvania." 
Schramm    ft    Son.    Inc.,    Chris    D.,    West 

Chester,   Pa. 
Twlnvolute   Pun.,    „    . 
High  St..  Newark,  r. 
Western  Pump  Co.,   Mollne.  111. 
Worthington   I'ump   &   Machinery  Carp.. 

115  Broadway,  New  York,  N,  Y. 
PUMPS,  MISCELLANEOUS,  ELEC- 
TRIC.— Many  pumps  are  made  for  nervlcee 
other  than  those  listed  above,  some  of 
which  are  given  here.  Modern  sump 
pumps  are  usually  self-contained,  the  sump 
tank,  housing,  pump  and  motor  being  in 
one  unit.  Best  practice  Indicates  a  verti- 
cal, medium  to  high  speed,  centrifugal 
pump  driven  by  a  vertical  electric  motor 
mounted  above  and  controlled  by  a  float 
switch,  either  of  the  direct  or  relay  type. 
Buch  units  with  3-phase  motors  are  effi- 
cient, reliable  and  economical,  but  if  the 
load  conditions  are  such  as  to  keep  the 
motor  under  starting  curent  much  of  the 
■     e-phas-    -■-— "    -- 


tcrestlng  application  of  an  electric  pump 
Is  to  dredge  work.  They  are  usually  of 
the  medium  speed,  low  head  high-capacity 
type,  driven  by  direct -connected  electric 
motors  or  by  gears  or  chains.  Such  pumps 
generally  pump  only  against  line  loss  in 
discharge  pipe,  but  must  be  designed  with 
large  clearances  between  rotor  and   casing 


■ays^7nstsiied""beiow  'water  line,  they 
In  most  cases  self-priming,  but  In  some 
tances,  vacuum  or  pressure  priming 
ia  nit  us  is  necessary .  Pumps  are  also 
d  for  many  other  industrial  purposes 
■   of   which   is   for   paper   pulp.     These 


IB  111     C 


npa 


Ith  high  I'learances  between  impellor  and 
casing  and  are  driven  by  direct-connected 
electric  motors,  or  by  belt,  chain  or  gears. 
Sometimes  reciprocating  pumpa  are  used 
with  large  valves  and  parte  so  as  to  handle 
liquid  paper  pulp.  As  a  rule  such  pumps 
have  fairly  high  head  due  to  friction  losses 
and  triplex  pumps  are  usually  correct  for 
this  service. 


Black mer    Rotary 

Mich.     (Rotary 

Burleigh,    Morrlst 


Foster  I'ump  Works,  Inc..  40  Bridge  SL, 
Brooklyn.   N.  Y. 

Guarantee  Liquid  Measure  Co.,  Roches- 
ter Pa. 

Liberty  Bread  Sheer,  Inc..  108  Piatt  St., 
Rochester,  N.  Y.      "Liberty." 

Llpman  Refrigerating  Works,  63  W. 
Jackson  Blvd..  Chicago.    111.    "Lipman." 

Lohee  Pump  ft  Machinery  Co.,  111-119 
Dearborn  St..  Buffalo,  N.  Y.  (Circu- 
lating   and    bilge.) 

Roper  Corp.,   George    D.,   Trahem    I 


Dlvlsli 

Taber  1 

(Rota 


,   Rockford.   Ill 

mp  Co..  Buffalo.  N.  Y.  "Taber." 
for  heavy-duty  service.) 


Yeomans     Bros.     Co.,     1433    Dayton     St., 

Chicago,    111. 
PUMPS,      MISCELLANEOUS        STEAM, 
RECIPROCATING.— Reciprocating    or    pis- 
ton   type    steam    pumps   are    used    for    nu- 
irposes.      Many    of    the    i " 

various  liquids'"  other  "than  "wattr.  In 
powir  plants  In  addition  to  their  use  for 
boiler  feed  purposes  they  are  used  as  hot 
well  pumps,  oil  pumps,  condenser  circu- 
lating   pumps,    etc..    and    for    fire,    house. 


Advance  Pump  A  Compressor  Co..  Battle 

Creek.   Mich.    "Advance." 
Alberger     I'ump    ft    Condenser    Co., 


naenser    i;o.,    m 

•  "(ioogle 
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Allis-Chalmers      Mfg.      Co..      Milwaukee, 

American      Well      Works,      Aurora,      111. 
"American." 

Blukeslee    Mfg.     Co.,     235     Chestnut     St.. 

DtiQuoln,  lit. 
Boyts.    Porter    &    Co..    Connellsville.    Pa. 

Buffalo  Steam  Pump  Co..   490   Broadway, 


Davidson   < 


M.     T..    151    Nassai 


tit.. 


....I  York,  <K.  Y. 
Dean  Bros.  Steam   Pump  Works.    323  W. 

10th  St..   Indianapolis,   Ind.     ■'Durable." 
Dubois  Iron  Works,  805  N.  Brady  St..  Du 

Fairbanks,  Morse  &  Co.,  900  S.  Wabash 

Ave.,  Chicago,  111. 
Gardner   Governor    Co.,    The.    1    William- 
son St..  Quincy,  111. 
Hydraulic  Press  Mfe,   Co.,    The,   384  Lin- 
coln Ave.,  Mount  Qilead,  Ohio. 
T.iUfelt   Iron   Works,   315  Mill  Ave.,   Grand 

Rapids.  Mich. 
Manistee     Iron     Works     Co.,     Manistee, 

Mich.    "Ro  turbo." 
Mason     Regulator     &     Engineering     Co.. 
Ltd..    The.    135-53    Dagenals    St.,    Mon- 
treal, Que.,  Can. 
National   Transit   Pump    &   Machine    Co.. 

Oil   City,    Pa.     "Transit." 
Nordberg  Mfg.   Co..   Milwaukee,   Wis. 
I'latt  Iron  Works,  Dayton,  Ohio. 
Southttark      Foundry      &     Machine      Co., 

Philadelphia,   Pa. 
Wegener  Steam  i'ump  Co.,  The,  Canton. 

Ohio. 
Weinman    Pump    Mfg.    Co.,    The,    270-280 

Spruce   St..  Columbus.  Ohio. 
Wood   &  Co..   R.    D.,   Wood   BIdg.,   Phila- 
delphia, *P«. 
PUMPS.      MISCELLANEOUS,      STEAM 
TURBINE.— Steam      turbine      pumps      are 
used   in   some   of   the   larger   pumping   sys- 
tems   for   various    purposes.      They    give    a 
very   compact    form   of   pump   and   may    be 
uaed     for    either    gas,  or    liquid.      A    very 
efficient  form  of  vacuum  pump  is  equipped 
with    turbine    drive.      Owing    to    the    sim- 
plicity and  absence  of  valves,   theae  pumps 
operate    at    a    high    speed    and    with    very 
little    attention.      The    increase    In    energy 
that    Is    obtained    with    the    higher    speed 


be    used    with    liquids    either 


._     ._     in 

•   velocity- 


head. 

Manufacturers: 

Advance  Pump  &  Compressor  Co.,  Battle 

Creek.    Mich.     '"Advance." 
Alberger    Pump    &    Condenser    Co..    140 

Cedar  St.,    New   York,   N.    Y. 
A  Ills-Chalmers      Mfg.      Co.,      Milwaukee, 


Buffalo  Stenm   Pump  Co..   490  Broadway, 

Buffalo.  N.  Y.     "Buffalo." 
Canadian  Blower  &  Forge  Co.,  Ltd..  The. 

Kitchener,    Ont.,    Can,      "Conoidal." 
Canadian   Fairbanks-Morse   Co..   The.   84- 

98  St.  Antoine  St.,  Montreal.  Que.,  Can. 
Dayton-Dowd  Co.,   Qulney,  111. 
Dean   Broa.   Steam   Pump  Worka,   323  W. 

Kith   St.    Indianapolis,   Ind. 
DeLaval  Steam  Turbine  Co.,   Nottingham 

Way.   Trenton,   N.   J. 
Erie    Pump   &   Engine   Works.    139    Glen- 
wood  Ave.,  Medina.  N.  Y.    "Erie." 
Evans    &   Co..    Inc..    C.    H„    187    Fremont 

St.,   San   Franelaco,   Cal.     "Thomson    & 

Falrbanka.   Morse  &  Co.,   900   S.   Wabash 
Frederick    Iron  '&    Steel    Co.,    Frederick, 

Gardner  Governor  Co.,  The,  1  William- 
son  St..  Quincy,   111. 

Ingcraoll-Rand  Co.,  11  Broadway.  New 
York,   N.   Y.     "Cameron." 

Kerr  Turbine  Co.,  WeUavllle,  N.  Y. 
"Economy." 

Man  late  e  Iron  Works  Co.,  Manistee, 
Mich.     "Roturbo." 

Mason     Regulator    &     Engineering    Co., 

t  ,a        ;-v...       i.jc    C,    "-Tena|B    SL>    Mon. 
Compressor    Co., 


_.d..    The.    - 
treat,  Que.,  * 

Kaston,  Pa. 


When  writing  to  manufacturers  please 

mention  the  " 
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rtford,  Conn.   .Suitable  for  all  cla 
Terry  Steam  Turbine  Pump 


High  St..   New; 

Warren  Stenm   l'ump  Co..  Warren.  Mass. 
WESTlNGItOCSiK    ELirTHK'    &    mix;. 

CO.,  East  Pittsburgh.  Pa.    <See  display 


el   to   supply   the 
circulate 


employed  for  the  higher  pressures,  as  they 

give  a  steadier  pressure  to  the  oil  than 
single  piston  pumps.  The  roiaw  pump 
has  the  advantage  that  it  is  continuous  in 


oners  Hon     Is    c 

Manufacturers 

Ad  van  re  Pirai 

Albany  Pump 

Co..  159  Richmond 

St.,  W-. 

maimers      Mfg.      Co..       Milwaukee, 

i  Machine  Co..  Ltd..   163-75    Sterl- 

ioad.  Toronto,  Ont..  Can. 

lit    Rotary    l'ump    Co.,     Petoskey, 


Canaulan    Fnlrhnnks-Morse   Co..    The.    84- 

98  St.  Antoine  St..  Montreal,  Que..  Can. 
Cniiiidi.-m   Gen. -ml    lOteetrlr   Co.,    Ltd..    212 

King  St..  W..  Toronto.  Ont..  Can. 
Century     Pump     Co.     The.     715-719     6th 

Ave..    Brooklyn.   N.    Y.     "Century." 
Chicago   7'unip   Co..   232n-3fi    Wolfram   St.. 

Chicago.  Ill 


Gardner   Governor   Co.,    The,    1    William- 
son  St..  Quincy.   III. 
(JovMs    Mfg.     Co..     The.     Seneca    Falls, 

N.    Y. 
HMa-McCanna     Co.,     2025     Elaton     Ave., 

Chicago.  III. 
Marion  Rotary  Pump  Co..  Hardwlck,  Vt. 

"Mnrmo." 
Midwest  Engine  Co.,  Indianapolis,   Ind. 
IVnnsylvanfa     Pump    &    Compresaor    Co., 

Easton.    Pa.     "Pennsylvania." 
(til   whi   supply  Co..   ai:i-2if>   Water  St.. 

I'ittslmrch.    l'a.      "Ollwell."" 
Roots  Co..  The  P.  H.  &  F.  M..  Conners- 

vllle.   Ind.    "Roots." 
Roner   Corp..    George    D„    Trahern    Pump 

Division,    Rockford,    111.      ■•Trnbern." 

"     Son,    Inc.,    Chris   D.,    West 


Ches 


10,,   216 

The.     Cedar    Falls. 


WESTINGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  l'a.  (See  dis- 
play adv.  pages  1396-1102.) 

PUMPS,     SEWAGE,      ELECTRIC— Sew- 


nected.  motor -driven  pump  Is  generally 
uaed,  controlled  by  float  switch,  either  of 
the  direct  or  relay  type,  owing  to  the  In- 
termittent character  of  the  load.  For  gen- 
eral sewage  pumping  where  the  load  Is 
reasonably  steady,  larger  centrifugal  or 
screw  type  pumps  are  used  either  direct- 
connected  or  driven  by  gears,  chains  or 
belts.  Such  Installations  are  often  of  very 
large    size,    requiring   housing   and    regular 

Manufacturers! 

Advance  Pump  &  Compressor  Co.,  Battle 

Creek,   Mich.     "Advance." 
AINs-Chalmers      Mfg.      Co..      Milwaukee, 

.   111. 


Well  Works,  The. 


Barnes  Hit's,  Co.,  The,  N.  Main  St., 
Mansfield,      Ohio.       "Odofor,"      "Antl- 

B  lack  me  r   Rotary    Pump   Co.,    Petoskey, 

Mich.     •  'Black  ermaid.'r 
Buffalo  Steam  Pump  Co..   490  Broadway. 

Buffalo,    N.   Y.     "Buffalo." 
Canadian   Falrbanks-Morae  Co.,   The,   84- 

98  St.  Anfolne  St..  Montreal.  Que..  Can. 
Canadian   General    Electric  Co.,  Ltd..    21! 

King  St..  W..  Toronto,  Ont.,  Can. 
Chicago  Pump  Co.,   2120-36  Woirra.m   St. 

Chicago.  HI. 
Cramp    &   Sons   Ship   A   Engine    Building 

Co.,  William.  I.   P.  Morris  Dept..   Rich- 
mond  &    Norris  Sts.,    Philadelphia.   Pa. 

"Moody." 
DeLaval  Steam  Turbine  Co.,  Nottingham 

Way,  Trenton,  N.  J. 
Economy    Pumping    Machinery    Co..    122- 

124  N.  Curtis  St.,  Chicago.   III.    "Econ- 

Erle    Pump   &   Engine   Works,  ,139   Glen- 
wood    Ave..    Medina.   N.    Y.     "Erie." 
Fairbanks,   Morse  &  Co..   900   S.   Wabash 

Ave.,  Chicago,  111, 
Gardner    Governor    Co.,    The,    1    William- 
son St.,  Quincy,  111. 
Goulds    Mfg.    Co.,     The,     Seneca    Falls, 

N.  Y. 
I-awrence    Pump    &    Engine    Co..     Law- 
Ma  nis  tee     Iron       Works     Co.,     Manistee, 

Mich.    "Roturbo." 
Marion  Rotary  Pump  Co.,  Hardwlck.  Vt. 

Midwest  Engine  Co.,  Indianapolis,   Ind. 

renberthy  Injector  Co..  lfl2  Holden 
Ave.,    Detroit.    Mich.     "Penberthy." 

Pennsylvania  I'ump  &  Compressor  Co., 
Easton,    l'a.     "Pennsylvania." 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls. 
N.  Y.    "Rumsey." 

Twlnvolute  Pump  &  Mfg.  Co.,  Inc.,  216 
High  St.,   Newark,   N.  J. 

Yeomana  Broa.  Co.,  1433  Dayton  St., 
Chicago,   III. 

PUMPS.  TRIPLEX,  ELECTRIC— Often 
used  for  local  water  supply  in  large  build- 
ings, consisting  of  triplex,  reciprocating, 
single  or  double  acting  pumps  driven  by 
chain  or  gears  from  electric  motors.  Also 
used  as  ammonia  or  gas  compressors,  and 
to  supply  high  pressure  air.  Triplex  purhpa 
are  sometimes  used  for  fire  service  with 
automatic  controllers,  either  of  the  direct 
or  relay  type,  actuated  by  pressure  gov- 
ernors or  float  switches.  Except  for  spe- 
cial cases,  reciprocating  pumps  are  grad- 
ually being  supplanted  by  centrifugal 
pumps,  either  of  the  volute  or  turbine  type. 

Boyta,    Porter   &   Co.,   Connellsville.   Pa. 

Buffalo  Steam  Pump  Co..   490  Broadway, 

Buffalo.    N.    Y.    ■■Buffalo." 
Canadian  Fairbanks-Morse  Co..   The.    84- 

98    St.    Antoine    St..    Montreal,    Que., 

Canadian  General  Electric  Co.,  Ltd-  212 
King  St .   W..  Toronto.   Ont..  Can. 

Dean  Broa.  Steam  Pump  Works.  323  W. 
10th    St.,-  Indianapolis.    Ind. 

Economy  Pumping  Machinery  Co.,  1?!- 
124  N.  Curtis  St..  Chicago,   III.     "Econ- 

Fairbanka,   Morse   &   Co..  900  S.  Wabash 

Ave,.    Chicago,    III. 
Goulds  Mfg.  Co..  The,  Seneca  Falls.  N.  Y. 
Marlon   Rotary   Pump  Co.,   Hardwlck  Vt. 

"Marmo." 


W 
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PUMPS,  VACUUM,  ELECTRIC— Elec- 
tric vacuum  pumps  are  used  on  high- 
vacuum  condensing  equipment  In  power 
plant*,  or  for  other  vacuum  systems,  such 
as  vacuum  steam -heating  systems,  etc. 
For  very  high  vacuums  a  pump  resem- 
bling a  turbine  in  construction  and  opera- 
tion Is  often  used.  This  draws  the  air 
Into  a  diffusing  chamber  In  which  a  small 
Impeller  rotates  and  hurls  water.  The 
hurled  water  and  air  are  forced  from  the 
diffusing  chamber  into  a  casing  having  a 
number  of  channels.  The  water  acts  as 
*  a  seal  which  compresses  the  air  and  con- 
tinually forces  It  outward  in  the  channels 
Into  an  annular  casing  from  which  It  Is 
discharged.  These  pumps  are  adapted  to 
direct  motor  connection  as  they  operate 
at  a  high   speed. 

There  are  many  other  forms  of  pumps 
for  this  purpose,  moat  of  them  using  the 
principle  of  the  water  seal.  This  is  also 
applied  to  piston  pumps  which  give  very 
satisfactory  service  for  this  purpose.  Fot 
exhausting  Incandescent  lamp  bulbs,  X- 
ray  tubes,  mercury- vapor  lamps  and  rec- 
tifiers, vacuum  or  electron  tubes,  etc., 
mercury-seal  pumps  are  extensively  used. 
Manufacturers: 

Advance   Pump  ft  Compressor  Co.,    Bat- 
tle   Creek,    Mich.      'Advance." 
Albany  Pump  Co.,  159  Richmond  St.,  W., 

Toronto,    Ont.,    Can. 
Alberger    Pump     &.    Condenser    Co.,     140 

Cedar  St.,   New  York,   N.  Y. 
Beach  -Rusa     Co.,      220     Broadway,     New 

York.    N.    Y.      "Beach- Rush." 
BeU  Co..    Frank   S.,    Hoffman   St.,   Ham- 
mond,  ind. 
Bishop  ft  Babcock  Co.,  The,   1200  E.  6Sth 

St.,    Cleveland,    Ohio. 
Brunner  Mfg.  Co.,  Broad  &  Gilbert  Sts., 

Utlca,    N.    Y. 
Buffalo    Foundry    &    Machine    Co.,    154] 
Fillmore    Ave.,    Buffalo.    N.  Y.      "Buf- 
lovak." 
Buffalo  Steam  Pump  Co.,  490  Broadway 

Buffalo,   N.   Y.      "Buffalo." 
Burrel!  ft   Co.,  Inc..   D.   H.,   Little  Falls, 

N.  Y. 
Canadian  Fairbanks -Morse  Co.,   The,   St- 
ag   St.    Antotne    St..    Montreal,    Que.. 


Chicago  Pump  Co.,  2320-36  Wolfram  St., 

Chicago,  111. 
Dean  Bros.   Steam  Pump  Works,   323  W 

10th   St..   Indianapolis.   Ind. 
Economy    Pumping    Machinery    Co..    132. 

124  N.  Curtis  St.,   Chicago,  111.     "Econ- 

Electrlc  Rotary  Machine  Co..  40  S. 
Clinton   St..   Chicago.   111. 

Fairbanks.  Morse  &  Co.,  900  3.  Wabash 
Ave.,   Chicago,    111. 

Gardner  Governor  Co..  The,  1  William- 
son  St..    Quincy.    111.      "Gardner- Rlx." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Langmulr  condensation 
numn  for  obtaining  very  high  vacua, 
moving    parts.      Vacuum    Is 


fom 


of     I 


vapor.     Pump   is   chi    

extreme  speed — 3000  to  1000  c.  c.  per 
second.  With  this  pump  and  proper 
backing  up  pump,  vacua  higher  than 
10-*  bars  have  been  produced.  Complete 
rnished   consisting  of 


a  condensation  p 


xlliary  n 


tor   driven   oil   , ..._    ....   . 

common  base.  This  two-stage  rotarj 
oil  pump  was  developed  primarily  at 
a  rough  or  baoklng-up  pump  to  1m 
used  with  the  Langmulr  condensatlor 
pump  and  can  be  supplied  with  oi 
without  the  latter,  with  motor  drive  or 
with  pulley  for  belt  drive.  Pump  dls- 
placement  Is  7  cu.  In.  per  revolution 
pump  speed  32E  r.  p.  m.,  and  a  pres- 
sure of  .001  mm  of  mercury  can  be  ob 
talned.       See     adv.     pages     1203-1223.— 

Goulds     Mfg.    Co..      The, 

Hubbard's  Sons.  Norman.  385-267  Water 
St.,   Brooklyn.   N.   Y.     "Packard." 

Illinois  Engineering  Co..  Racine  Ave.  ft 
21st  St.,  Chicago.   III. 

Inge  rsoll- Rand  Co..  11  Broadway.  New 
York.  N.   Y.     "Cameron." 

Manistee     Iron     Works     Co..     Manistee, 


Ha  son     Regulator     &     Engl  peering     Co. 

Ltd..    The.    135-53   Dagenals   St.,    Mont 

real.  Que.,  Can. 
Pennsylvania   Pum*  ft   Compressor   Co. 

Easton.  Pa.     "Pennsylvania." 


Post  Co..  The  Frederick,  319  S.  Wabash 
Ave.,   Chicago.    111.      "Eclipse." 

Roots  Co.,  The  P.  H.  ft  F.  M.,  Con- 
nersville,  Ind.      "Roots." 

Ross  Heater  ft  Mfg.  Co.,  Inc.,  140T  West 
Ave,,    Buffalo,   N.    Y. 

Stokes  Machine  Co..  F.  J..  17th  ft  Cam- 
bria   Sts.,    Philadelphia.   Pa. 

Utility  Com  pressor  Co.,  Trie  355-364 
Harper   Ave.,   Detroit,    Mich. 

Weinman  Pump  Mfg.  Co.,  The,  270-2S0 
Spruce    St.,    Columbus,    Ohio. 

WESTINGHOOSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1395-1403.) 

Wheeler    Condenser    &    Engineering    Co., 

Carteret,    n.  j. 

Wheeler  Mfg.  Co.,  C.  H.,  Lehigh  ft 
Sedgley  A  v  e  s  . .  Philadelphia.  Pa. 
"Radojet;"   "Rotrex,"  "Mullan,"   "C.  H. 

York    Efcctrlc    ft    Machine    Co..    30    N. 

Penh    Sl„    York,    Pa. 
PUMPS,   WATER   SYSTEM,    ELECTRIC. 

— Electric  water  system  pumps  for  gen- 
eral water  supply  are  usually  of  the  me- 
dium to  high  head,  direct -connected  mo- 
tor-driven type,  ■  with  capacity  depending 
upon  the  size  and  characteristics  of  the 
specific  load.  Local  water  system  pumps 
In  the  smaller  sizes  often  pump  Into  pneu- 
matic or   gravity  tanks  a~*    —    _.-._...... 


General    water    supply    s; . 

unlls  and  auxiliary  apparatus.  Such  pumps 
are  many*  times  equipped  wtlh  special 
priming  systems.  In  case  of  electropneu- 
matic  water  systems,  a  source  of  air  sup- 
ply  for  compression   tank   must   be   avail- 

Manufacturers: 

Advance  Pump  ft  Compressor  Co.,  Bat- 
lie   Creek,   Mich.      "Advance." 

Albany  Pump  Co.,  1B9  Richmond  St.,  W„ 
Toronto,   Ont.,  Can. 

Alberger  Pump  ft  Condenser  Co.,  140 
Cedar   St..    New   York.    N.   Y. 

Barnes  Mfg.  Co.,  The.  N.  Main  St., 
Mansfield,    Ohio.      "Hercules." 

Becker  Electric  Works.  SO  6  5  Lincoln 
Ave.,    Chicago.    HI. 

Bishop  A  Babcock  Co..  The,  1200  E.  55th 
St.,    Cleveland.    Ohio. 

Boyts,  Porter  &  Co.,  Connellsvllle,  Pa. 
"Yough." 

Buffalo  Steam  Pump  Co.,  490  Broadway, 
Buffalo.  N.  Y.     "Buffalo." 

Canadian  Fairbanks- Morse  Co..  The,  BI- 
OS    St.     Antolne     St.,     Montreal,     Que., 


Hiiro  lie. 
witches 


Can. 
Canadian  General   Electric  Co.,   Ltd.,   212 

King  St..  W..   Toronto.    Ont..   Can. 
Chlcngo   Pump  Co.,   2320-38  Wolfram   St., 

Chicago,  111. 
Cramp   ft    Sons   Ship    ft    Engine   Building 

Co.,   William,  I.  P.  Morris  Dent..  Rich- 
mond  ft   Norrle   Sis..    Philadelphia,    Pa. 

"Moody." 
Dayton  Pump  A  Mfg.  Co..  The,  Webster 

St.,   Dayton.   Ohio.     "Dayton." 
Dean   Bros,   Steam  Pump  Works,   333  W, 

10th    St.,   Indianapolis.   Ind. 
Decatur  Pump  &  Mfg.  Co.    834  E.  Cerro 

Gordo   St.,    Decatur,    til. 
De Laval  Steam  Turbine  Co.,  Nottingham 

Way,   Trenton,  N,  J. 
Economy    Pumping    Machinery    Co..    122- 

124  N.  Curtis  St..   Chicago.  HI.     "Econ- 


Erie  Pump  &  Engine  Works,  139  Glen- 
wood    Ave..   Medina,    N.   Y.      "Erie." 

Fairbanks.  Morse  &  Co..  900  S.  Wabash 
Ave..    Chicago.    III. 

Flint  &  Walling  Mfg.  Co.,  Kendallville. 
Ind,     "Hoosler." 

Fort  Wayne  Engineering  &  Mfg.  Co.. 
Inc..  fith  ft  Harrison  Sts.,  Port  Wayne, 
Ind.     "Paul." 

Gardner  Governor  Co.,  The,  1  William- 
son St.,   Qulncy,   111. 

Goulds  Mfg.  Co.,  The,  Seneca  Falls. 
N.   Y. 

Humphrycs    Mfg.     Co., .  The.-    Mansfield. 

Manistee     Iron     Works     Co.,      Manistee, 

Mich.      "Roturbo." 
Marlon  Rotary  Pump  Co.,  Hardwlck.  Vt, 


ft    Co.,     Springfield,    Ohio. 


Mast.    Foos 

Matthews    ft    Brother.    Inc..    W.    N.,    2912 

Easton   Ave.,    St.    Louis,    Mo. 
McDonald    Mfg.     Co.,     A.     Y.,     Dubuque, 

Midwest    Engine    Co.,    Indianapolis.    Ind. 
Pennsylvania    Pump    ft    Compressor    Co., 
Easton.  Pa.     "Pennsylvania." 

Git 


Roberts   Co..    The  George  J..   2B1    E.    2nd 

St.,    Dayton,    Ohio.      "Gem." 
Roots    Co..    The    P.    H.    ft    F.    M.,    Con- 

nersvllle,   Ind.      "Roots." 
Roper  Corp..    George   D„    Trahern    Pump 

Division,   Rockford,  111.     "Trahern." 

Co.,    Ltd.,   Seneca   Falls, 


"?.' 


w  tic. 


!   Divisl. 


,    Ad- 


Standard   Pump   ft  Engine    __. 

amson    Machine    Co.,    730    Carroll    bL„ 
Akron,    Ohio.      "Standard." 

Twlnvolute   Pump  ft   Mfg.    Co.,    Inc.,    218 
High   St..    Newark,    N.  J. 

Vaile-Kimes  Co.,   The.   Dayton.   Ohio. 

Worthington    Pump   ft    Machinery    Corp., 
115  Broadway,   New  York,   N.   Y. 

PUNCHES  AND  SHEARS,  MOTOR- 
DRIVEN.— These  are  large  powerful  ma- 
chines, the  ordinary  types  being  similar  In 
action  to  a  punch  press.  They  are  largely 
used  In  quantity  work,  the  dies  used  being 
capable  of  punching  several  holes  with 
each  stroke.  Motor  drive  through  reduc- 
ing gears  Is  generally  used.  Shears  of 
many  sizes  and  types  are  used  for  cutting 
sheet  metal  of  various  kinds,  ranging  from 
heavy  sheet  boiler  plate  to  thin  sheets 
used    for    fixtures,    transformer    cores,    etc. 

Manufacturers: 

Covington    Machine    Co.,    Covington.    Vs. 

Excelsior   Tool   ft   Machine   Co..    East   St. 
Louis.    III.      "Excelsior." 

Long  &  Allstntter  Co..  The,  High  ft  4th 


Sts., 


Ohio. 


Robinson  Mfg.  Co..  J.  M„  32S2  Spring 
Grove  Ave..  "Cincinnati.   Ohio. 

Rock  River  Machine  Co..  N.  Main  St.. 
Janesvllle,  Wis. 

Royersford  Foundry  ft  Machine  Co.,  Inc.. 
West  Royersford.  Pa. 

South  war  k  Foundry  Sc  Machine  Co- 
Philadelphia.    Pa. 

Onion  Mfg.  Co.,  New  Britain,  Conn. 

PUNCHES,  BENCH  AND  PORTABLE. 
—These  punches  are  useful  for  cutting  or 
punching  such  material  as  metal  race- 
way a,  copper  and  crass  atrip  and  sheet 
mica  disks,  etc  The  cutting  or  punching 
tool  Is  set  In  Jaws  mounted  on  a  board  oi 
metal  plate  for  convenience  In  mounting 
on  a  bench  or  pedestal.  The  Jaws  are  pro- 
vided with  a  long  handle  to  give  suffi- 
cient leverage  to  cut  small  pieces  of  all 
but    the    hardest   metals. 

Manufacturers: 

Caldwell  Electric  Corp.,  1002  N.  Market 
St.,   Champaign,   111.     "Natl-It-Punch." 

Rock  River  Machine  Co.,  N.  Main  St.. 
Janesvllle,    Wis. 

PUNCHINQS.  ARMATURE.— See  Arma- 
ture punch  ings. 

PURE  CARBON  CO — Wellsville,  N.  Y. 
Manufacturer  of  carbon  brushes  for  mo- 
tors and  generators  and  carbon  specialties. 
Business  established  1910.  President.  J. 
L.    Moore;    vice-president.    H.    W.    Breck- 

H.  B.  Eynon;  treasurer.  W.  J.  Richard- 
son1 sales  manager.  W.  L.  Cassell.  Sales 
representatives.  Ross  Mechanical  Supply 
Co.,  Pittsburgh.  Pa.;  McCarthy  Bros,  ft 
Ford,  Buffalo,  N.  Y.;  H.  C.  Roberts  Elec- 
trical   Supply   Co.,    Philadelphia.    Pa. 

PURE  OIL  CO. — Columbus,  Ohio.  Pro- 
ducer of  lubricating  oils  and  greases.  S. 
M.  Coen.  general  manager.  Main  office, 
Columbus,  Ohio.  Refineries.  Marcus  Hook. 
Pa.;  Warren,  Pa,;  Cabin  Creek  JcL,  W. 
Va.;  Ardmore,  Okla.;  Cushlng,  Okla.: 
Heath,  Ohio.  Branch  office,  Philadelphia, 
Pa. 

PURE  OIL  CO. — Minneapolis.  Minn. 
Manufacturer  of  lubricating  oils  and 
greases.  President  and  treasurer.  L.  B. 
Hancock;  vice-presidents.  John  Hanco" 
"".    Heard;     — -    "  "~      ~      " 

VOnn, 

ren,  wis.ypeviis  Lake!  Mln ot  N.  D^;  Ida- 
ho Falls,  Idaho;  Miles  City,  Rosebud,  Boze- 
man.  Norris,  Lewlstown,  Portage.  Great 
Falls.  Roy,  Mont. ;  Spokane,  Wash. ;  Re- 
gina.  LaFleche.  Sask.,  Can. 
PURITAN.— Trade    name     for    varnished 


tured    r, 


the  P 


,   Mien 


Co..  Newton   Lower  Falls,  Mas*. 

PURITAN.— Trade  name  for  lamp  frost- 
ing compound  manufactured  by  C.  E, 
Franche    ft    Co..    440   Orleans    St..   Chicago, 


Morse.   291   Cor 


,  Boston.  Mass. 
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PURITAN.— Trade  name  for  lubricating 
oil  manufactured  by  the  Pure  Oil  Co..  13011 
8.    1st    St.,    Minneapolis.    Minn. 

PUSH  BUTTON  ELEVATORS.— S  e  e 
Elevators,  electric,   automatic  or  push  hut- 


Manufacturcr*.' 
Allen- Bradley    Co. 

Milwaukee,    Wis 
Becker     Electric 

Ave.,    Chicago,    111. 
BENJAMIN    ELECTRIC    MFG.    CO..    806 

W.     Washing-ton     Blvd..     Chicago.      III. 

(See  display  adv.   pages   1231-1234.) 

"  "lectjjc  Co..    Ud.,   812 


305S      Llncolr 


King   St..    W.,   Toronto,    Ont..    Ca... 
Canadian    Westinghouse   Co.,    Ltd..    San- 
ford    &    Myler     Sis.       Hamilton.    Ont.. 
Can. 

New   York,   N.   T. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.     (See  adv.  pages  1201 -122 J.) 

Leaser  Bros,  &  Kurz,  Inc.,  58  Spring  St., 
New  York.  N.  Y. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Brideaburg,  Philadel- 
phia.   Pa. 

Manhattan  Electrical  Supply  Co..  Inc.. 
17  Park  Pl„  New  York,  N.  Y.  "Mesco." 

Pass  &  Seymour,  Inc..  Solvay  Station. 
Syracuse,   N.  Y,      "P.   &  S." 

WATERBURY  BUTTON  CO.,  835  S. 
Main  St..  Waterbury,  Conn.  (See  dis- 
play   adv.    page    1320.) 

Waterbury     Mfg.     ™-        ""-     -'        '     '■■ 


B   U   1 


Com 


TON 


KETS.— 


PUSH      BUTTON      SWITCHES.— See 

Switches,    push    button,    flush    and    surface. 

PUSH   BUTTONS.  AUTOMOBILE. 

HORN.— Small  contact  making  devices  de- 
signed to  close  automobile  horn  circuits 
usually  consisting  of  a  round  button  of 
Insulating  material  pivoted  at  the  center 
and  carrying  a  melal  contact  designed  to 
complete  the  circuit  with  a  ring  of  metal 
mounted  on  the,  insulating  base.  The  but- 
ton Is  designed  for  mounting  in  any  con- 
venient location,  such  aa  on  a  steering 
wheel  or  column,  or  side  door,  and  may 
be     operated     by     touching     It    from     any 

Manufacturer!: 
American  Electric  Co..   6401  S.   State  St. 

Chicago,   III. 
'     -■-'-      Electrical     Co..     The,     Ansonla, 


Benjamin  Tip  Top  push  but- 
Inns       nspon.l       to      i 

[he    upper    surface    o 

button.     They  or 

made    In    styh  s    to    ft 

Tip  Top  Push       any     convenient    placi 

Button  on       i  he       automobile 

Tin'    one    shown  "hen 

Is  attached  to  the  spark  lever  — Adv. 

Connecticut    Telephone    &     Electric    Co, 

Merlden,    Conn.      '■Connecticut." 
FITZGERALD   MFG.   CO.,  The,   Toning. 


■'ClCTO 


GARFIELD   MFG.    CO..   Garfield.    N.   J. 

Handy  Products  Co..  Erie  lildg..  Cleve- 
land.   Ohio.      "Handy." 

Harvard  Electric  Co.,  .525  W.  Van  Buren 
St..  Chicago,   III. 

KLAXON  CO.,  Newark.  N.  J. 

Manhattan  i:i--<  1  ricul  Supply  Co..  Inc.,  17 
Park   PI.,    New    York.    N.    Y.    "Mesco." 

Morse.  Frank  W..  289  Congress  St..  Bos- 
ton.   Mass.    -Work rite." 

Motor    Specialties    Co..     Walt  ham.     Mam. 

Russell    Electric    Co..    Danbury.    Conn. 

Scliwatze  Electric  Co..  E.  Church  St., 
Adrian.  Mich. 


U.  S,  E.  M.  Co..  505  W.  42nd  St.,  New 
York.    N.    Y.      "U   S   E   M." 

WATERBURY  BUTTON  CO..  836  S. 
Main  St..  Waterbury.  Conn.  (See  dis- 
play adv.  page  1328.) 

PUSH  BUTTONS,  CLAMPING.  DESK 
OR  TABLE.— Circuit-closing  push  buttons 
for  burners:  or  other  signals,  mounted  on 
a  horseshoe  shaped  spiring  adapted  for 
clamping  over  the  edge  of  a  desk  or  table 
in  a  convenient  location  for  the  user,  and 
connected  lo  the  circuit  by  a  flexible  cord. 
They  are  commonly  employed  in  offices  In 
connection  with  signals  to  call  a  stenog- 
rapher, messenger  boy  or  similar  pur- 
waiter  or  maid,  etc. 

Manufacturers: 

Ansonia     Electrical    Co..     The,      Ansonia, 

BENJAMIN    ELECTRIC    MFG/  CO..    806 
W.     Washington     Blvd.,      Chicago,      III. 
(See  display  adv.   pages   1231-1234.) 
Connecticut    Telephone    &    Electric    Co.. 

Merlden.    Conn.       "Connecticut." 
EDWARDS    &    CO,,    INC.,    140th    &    Ex- 
terior Sis.,  New   York.   N.   Y. 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St.,    Chicago,    111. 
Manhattan  Electrical  Supply  Co..  Inc..  17 

Park  PI,,  New  York.   N.   Y.   "Mesco." 
PARTR1CK  &   W1LKINS  CO.,   51   N.  7th 

St..   Philadelphia.   Pa. 
Sehwarze    Electric    Co.,    E.    Church    St.. 

Adrian,  Mich. 
PUSH  BUTTONS,  DESK,  FLUSH  AND 
SURFACE.— The  flush  type  Is  a  clrcult- 
clorflng  push  button  of  sma'l  size  mounted 
in  a  metal  casing  which  may  be  sunk  in 
the  woodwork  of  desks  or  tables  w'th  the 
upper  edges  flush  with  the  surface.  Wire 
binding     terminals     are     | ''     '        '      "'"" 


ton  and  contacts  mounted  In  a  small  wood- 
■n  or  metal  case,  usually  fastened  to  thr 
leak  top  or  with  a  weighted  bottom  to 
live  them  stability.    ~- 


Auth     Electrical     Specialty    Co..     422     E. 

53rd   St..    New    York,    N.   Y. 
BENJAMIN    ELECTRIC    MFG.    CO..    806 

W.     Washington     Blvd.,     Chicago,     111. 

(See   display   adv.    pages    1231-1234.) 
Bunnell    &    Co.,    J.    H.,    33    Park    Place. 

New    York,   N.    Y.      "Runnel." 
Canadian   General   Electric   Co.,    Ltd.,    212 

King  St..  W..   Toronto,  Ont.,  Can 
Connecticut    Telephone    &     Electric    Co.. 

Merlden,   Conn.     "Connecticut." 
Couch     Co.,     Inc..     S.     H..     Arlington     & 

SnuiLiLlum  Sis..  Nmf.-lk   Downs.  Quincy. 

Mass.     "Pnshrite."  "Workrlte." 
EDWARDS  &  CO..    INC..    New   York.    N. 

Y.     The   Directory    push    is   for    service 

In    hanks    and    fine   offices.      Attractive 


Directory   Push    Button 

compact  and  rugged;  has  nelf-cleanln- 
con  tacts;  heavy  phosphor  broni" 
springs.  Name  cards  can  he  Insert"'' 
without  dismantling  block.  May  be 
used  as  a  paperweight:  is  beautifully 
finished  to  harmonize  with  equipment 
of  any  high  grade  office.  Also  made  for 
flush  mounting.  Supplied  with  any  de- 
sired number  of  buttons. —Adv. 

Hepburn  Telephone  Mfg.  Co..  The.  32!"i 
S.    Tiearbom    St..    (Iilrnp).    111. 

nOI.TZER  -  CABOT  ELECTRIC  CO.. 
THE.    125    Amory    St.,    Boston,    Mass. 

Krri  I(-  i  I krr   Annunciator  <\i.,   116  Wist 

■■      '  York,  N.   Y. 


loll     1 


Mfg. 


.    The. 


N. 


ishlngton     Ave.,     Bridgeport.     Conn. 


Machen     Electric    Mfg.     Co.,     4639-43     E. 
Thompson     St.      Brldesburg,      Philadel- 
phia.  Pa. 
Manhattan   Eleerical  Supply  Co.,   Inc.   17 

Tark  PL,  New  York,   N.  Y.   "Mesco. " 
MINERALLAC     ELECTRIC      CO.,       1045 
Washington    Blvd.,    Chicago.    III.    "Alt- 
man."   (See  display  adv.  page  1310.) 
Morse,  Frank  W..  289  Congress  St..  Bos- 
ton. Mass.  "Workrite." 
PARTRICK  &   WILK1NS  CO..   51   N.   7th 

St..    Philadelphia,    Pa. 
Schwarae    Electric    Co.,    E.    Church    St.. 

Adrian.   Mich. 
Standard    Transformer    Co..     The.    Dana 

Ave.,    Warren.    Ohio. 
Stanley  &  Patterson.  34  Hubert  St.,  New 

York,  N.  Y.     "DeVenu." 
V.   S.    E.   M.   Co.,    605   W.    42nd    St..    New 

York,   N.  Y.      "U   S  E  M." 
WATERBURY     BUTTON     CO..     835     S. 
Main  St..  Waterbury.  Conn.     (See  dis- 
play adv.  page  1328.) 
PUSH      BUTTONS,      ELECTRIC     RAIL- 
WAY       CAR        BATTERY       AND       HIGH 
VOLTAGE.— The  elements  of  the  busier  or 
signal   system    which   are   used   by    passen- 
gers   in    signaling    motorman    ot    desire    to 
alight    from    the    car.    They    are    mounted 
conveniently  on   the    posts  of   the   car   and 
consist     of     an    Insulating     button      which 
when  pushed  completes  the  circuit  through 
suitable   contacts    from    the  source   of  cur- 
rent through  the  buzier.     Such  buttons  are 
of    two    general    types,    battery    and    high 
"    "         ""--    former  type  is   designed   for 


with    i 


dry 


other 
while 


i    the 


be  used  In  circuits  employing 
"urrent  at  the  trolley  voltage.  Obvious- 
ly   the    latter    must    be    carefully    designed 


PUSH     BUTTONS,     ELEVATOR.— These 

circuit-closing  devices  are  designed  par- 
ticularly for  elevator  signal  systems  and 
consist  of  single  or  double  push  buttons 
located  at  the  various  doors.  If  uned  in 
connection  with  an  annunciator  In  the 
car,  the  buttons  are  connected  through 
flexible   cable  with   the  annunciator:    If  the 

or  lamps,  there  are  two  corresponding  but- 
tons on  enoh  floor,  otherwise  only  one  Is 
needed.  Where  single  lamp  signals  are 
used  In  each  of  a  bank  of  enrs  there  is 
usually  a  pair  of  huttons  on  each  floor  con- 
trolling the  "up  and  "down"  trips  In  each 
shaft,  which  govern  the  lamp  In  Ihe  first 
ipproochlng  car.  The  buttons  are  com- 
monly mounted  on  an  ornamental  es- 
cutcheon   plate   bearing   appropriate    desig- 


nation 


f  the   el. 


r   enclosure. 


Auth  Electrical  Specialty  Co.,  422  E.  53rd 
St.   New  York.  N.  Y. 

BENJAMIN  ELECTRIC  MFQ.  CO..  Chi- 
cago. New  York,  San  Francisco.  Toron- 
to. (  See  display  adv.  pagea  1231-1234  ) 

CiiTui.dian  General  Electric  Co..  Ltd..  212 
King   St..    W..   Toronto,    Ont.,   Can. 

Connecticut  Telephone  &  Electric  Co.. 
Merlden,  Conn.     "Connecticut." 

Couch  Co,,  Inc..  S.  H..  Arlington  &. 
i  Sta..  Norfolk  Downs;  Quincy. 


witches 


service  are  manufac- 
tured cither  In  the  flush 
ir  the  surface  type. 
In  the  latter  type  the 
buttons  are   mounted  In 

p    prevent 


I     accidental   o  p 
The    1 1  li nil    type    is    de- 
signed to  be  mounted  In 
a  standard  punched  out- 
Bulletln  1C336    'et  bo*1     a  one  or  'wo- 
Surfaoe  Typo   button  switch   Ota   In  a 
single    Loi,    a    three    or 
four-button    switch    In    a    double    box. 
As  In  the  surface  type,  the  buttonsare 
mounted      In     a     depression     to     guard 
against   accidental   operation.      See  dis- 
play adv.   pages  1225-1230.— Adv. 
EDWARDS    «    CO..    INC.,    140th    A    Ex- 
terior Sts..  New  York.  N.   Y. 
EVvator   Signal   Co.,    116    West    St..    Now 

York.    N.   Y. 
HOLT'ZBB  -CABOT       ELECTRIC        CO.. 
THE,   125  Amory  St.,   Boston,   Mas*. 


as*. 

3gle 
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Knlcki  rbcokrr  Annunciator  Co..  11G  West 

St..  New  York,   N.  Y. 
Manhattan    Electrical    Supply    Co..    Inc., 
IT  Park  PI..  New  York.  N.  Y.  "Mesco." 
PARTRICK   &    W1LKINS   CO.,   51   N.   Tth 

St..   Philadelphia.  Fa, 
F.usaell   Electric   Co..    Danbury.  Conn. 
Stanley  ft  Patterson.  34  Hubert  St.,  New 

York.    N.    Y.       "DeVeau." 
1!.   S.    E.   M.    Co..    60S    W,    42nd   St..   New 

York.    N.  Y.      "U   S  E  M." 
WATERBDRY  BUTTON  CO.  835  S.  Main 
St..    Waterbury,    Conn.        (See    display 
adv.   page   1328.) 
WESTINQHOUSE    ELECTRIC    &    MFG. 
CO.,   Eaat  Pittsburgh,  Pa.   (See  dlsp:ay 
adv.    pages    1335-1402.) 
PUSH     BUTTONS,     FLOOR     AND     EX- 
TENSION.— A    form   of  contact   device,   In- 
tended   to    be    inserted    In    the    floor    tinder 
a  table,  desk  or  other  location  where  a  foot 
Operated  push  button  la  desired  Tor  signal- 
ing  to    other    rooms.      Also    made    with    m 
extension    attachment    In    the    torn 
rying   contact   plni 


......        -j    be    Inserted 

..  .  ccptacle  In  the  floor  device,  for  con- 
necting flexible  conducting  cord  with  a 
table-damp  push  button  or  other  circuit- 
closing  device.  The  buttons  of  the  usual 
type  have  a  rod  attached  to  the  but- 
ton which  when  the  button  Is  pressed 
cloars  the  circuit  between  two  spring  con- 
tacts. Instead  of  the  button  two  flat  plates 
which  make  contact  in  a  similar  manner 
ipay  be  used:  This  type  Is  sometimes 
called  a  floor  tread. 
Manufacturers: 
Alison  la     Electrical    Co..     The.     An  son  la. 

Conn.    "Ansonla." 
Auth  Electrical  Specialty  Co.,  422  E.  B3rd 

St..  New  York.  N.  Y. 
Canadian   General    Electric   Co.,    Ltd.,    212 

King   St..  W.,   Toronto.  Ont.,  Can. 
BDWARDn    ft    CO.,     INC.,    140th    ft    Ex- 
terior Sts..   New  York.   N.   Y. 
KLAXON  CO.,  Newark,  N.  J. 
Liberty  Electric  Corp.,   Port   Chester.    N. 

Y. 
Manhattan  Electrical  Supnly  Co..  Inc.,  17 
Park    PI..   New    York.    N.   Y.      "Mw™" 
PARTRICK   ft   WILKINS  CO..   61    N.   7th 
St..   Philadelphia.   Pa. 

inee.  Mich.    "Signal." 
Stanley  ft  Patterson.  34  Hubert  St..  New 

York,  N.  Y.      "DeVeau." 
WATKRHURY     BITTON     CO.,      835     S 
Main  St.,  Waterbury.  Conn.     (See  dis- 
play adv.  page  1328.) 
PUSH      BUTTONS.     HIGH- VOLT  AGE.— 
Contact- making       push       buttons       having 
special   Insulation   for  and   extra  clearances 
and   spaclngs   between   the   current-    carry- 
ing    parts,      and      provided      with      spcc'al 
nonarclng      contact      points,      such      as     of 
tungsten  or  platinum,  which   are   arranged 
to    give    a    wiping    or    scraping    action    for 
self-cleaning.       The    springs    arc    often    of 
phosphor    bronze    nnd    give    a     very    rapid 
break.     These  buttons  are  sometimes  used 
on    110  and    220- volt    circuits   for   signaling 
with   bells    or  gongs   In    series    with    lamps 
or  resistors.     Brjlh  open-circuit  and  closed- 
clrcuit  buttons  arc  made,   the  later  break- 
ing the  circuit  to  actuate,  a  relav. 
Manufacturer!: 

BENJAMIN  ELECTRIC  MFG.  CO..   Chi- 
cago.  New  York.  San  Francisco.  Toron- 
to.     See    description    under    Push    but- 
tons, marine, — Adv. 
Bryant  Electric  Co.,  The,   1421  State  St,, 

Bridgeport,    Conn.    "Bryant." 
EDWARDS    ft    CO.,    INC.,    140th    ft    Ul- 
terior  Sts.,    New    York.    N.    Y. 
HO LTZE R-CABOT  ELECTRIC  CO..  The. 

126  Amory  Sts..  Boston.  Mass. 
KLAXON  CO.,  Newark.  N.  J. 
PARTRICK  ft   WILKINS  CO.,  61   N.   Tth 

St.,  Philadelphia.  Pa. 
Russell  Electric   Co.,   Danb/Jry.  Conn, 
Stanley     &     Patterson.     34     Hubert     St.. 

New   York.    N.    Y.      "DeVeau." 
Takamtne  Commercial   Corp.,    120  Broad- 
way. New  York.  N.  Y. 
PUSH      BUTTONS.      MARINE     AND 

WATER. TIGK-      ' 

the  operating 


buttons    i 


r  contacting  mechanism  is 
nolstureproof  case.  These 
signed    for    ui 


Manufacturers: 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St..   New  York.  N.  Y. 
BENJAMIN   ELECTRIC  MFG.   CO..  Ch!- 


,A 


Puih   E 


push  buttons  are  mad"  in 
tappd     for     condu.t.       A 


held    by    the    box    face   oi 
cap.     The  button  is  ope.  - 


i  the 


exposed   part  of  the  raw- 
hid?.      Buttons    are    made    for    vo.lages 
up  to  260.    These  buttons  are  also  m«,t 
In  non-water  tight  types.— Adv. 
Canadian   General   Electric  Co..    Ltd..   212 

King  St.,  W„  Toronto,  Ont..  Can. 
Coolay      Electric     Co..      George     R.,      912 

Western   Ave.,    Seattle,    Wash. 
EDWARDS    ft    CO..    INC..    140th    ft    Ex- 
terior Sts..    New   York.   N,  Y. 
HOLTZKlt-CAliOT   ELECTRIC  CO..  The, 

126    Amory    St..    Boston.    Mass. 
Manhattan    Electrical    Supply    Co..     Inc.. 
17  Park  PL.  New  York.  N.  Y.   "Mes™." 
Marine     Electric    Co.,     195     Fremont     St.. 

San   Francisco.    Cal.    "Mccn." 
^■idler-Mill,  r  To.,    36  E.   Lamed  St..  De- 
troit.  Mich.   "S-M." 
Stanley  ft  Patterson,  34  Hubert  St..  New 

York.  N.  Y.  "DeVeau." 
PUSH  BUTTONS.  PENDENT.— These 
usually  consist  of  a  single  button  enclosed 
In  a  neat  casing  of  wood  or  composlt'on 
Insulating  material  with  flexible  cord  pass- 
ing through  the  upper  end  and  the  but- 
ton protruding  from  the  lower  end.  The 
casing  Is  often  of  ptar  shape  and  may 
hang  from  the  cord,  whence  the  name  pen- 
dent button.  Frequently  the  cord  is  made 
long  enough  so  that  the  button  may  be 
held  in  the  hand,  this  being  a  favored 
arrangement  for  a  lecturer  to  enable  him 
to  signal  to  the  op-rator  of  a  projecting 
lantern  used  in  Illustrating  the  lecture 
Manufacturers: 
Ansonla     Electrical     Co.,     The.     Anaonia. 

Auth    Electrical     Specialty    Co.,     422     E. 

63rd    St.,    New    York,    N.    Y._ 
TiENJAMIN     ELECTRIC     MFljTcO..    80* 

W.  Washington  Blvd..  Chicago.  III.  (Ron 

display   adv.   pages  1231-1234.) 
Best   Electric  Corp..    476   Broadway.   New 

York.    N.  Y. 
Bryant  Electric  Co..  The,   1421   State   St.. 

Bridgeport,  Conn.   "Bryant." 
Connecticut    Telephone    ft     Electric    Co.. 

Merlden.   Conn.      "Connecticut." 
Couch     Co.,     Inc.,     S.     H..     Arlington     * 

Squantum  Sts.,  Norfolk  Downs.  Qu  ncy. 

EDWARDS  A  CO..  INC..  140(h  ft  Ex- 
terior Sts.,  New  York.  N.  Y. 

(JENRRAI.  ELECTRIC  CO..  Schen-r- 
tady,  N.  Y.   (See  adv.   pitge»  l2ns-12SS.l 

Hepburn  T<  lephon-  Mfg.  Co.,  The.  32^ 
S.  Dearborn   St..  Chicago,  111. 

HOLTZER-CABOT  ELECTRIC  CO. 
The.    126   Aniorv    St..    Boston.    Msss. 

Slemon  Hard  Rubb-r  Corp..  The.  Stai' 
Sts.,   Bridgeport,   Conn. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee.   Mich.      "Signal. " 

Stanley  *  Patter-on.  34  Hubert  St..  New 
York,   N.  Y.      "DeVepu." 

V.  S.  E.  M.  Co..  SOS  W.  J2nd  St...  New 
York,    N.    Y.      "U    S    E   M." 

WATERBCRY  BUTTON  CO..  836  S. 
Main  St..  Wat-rbury.  Conn.  (See  dis- 
play  adv.   page   1328,) 

PUSH  BUTTONS  RETURN-CALL.- 
1'ush  buttnn  t-er'.ani-ms  mounted  neara 
buIKT,  bell  or  other  signal  and  connected 
in    thr    ' -    -    "-■•    - 


r  device  Is  located. 


which  a 


ice.      this    allows 
ilre      circuit      for 


Auth     Electrical     Specialty     Co.,     422 
r.lll'd    St.,     New    York.    N.  .Y. 

BENJAMIN1  KLKCTKIC  MP!  CO..  SUfi 
W,  Washington  Blvd..  Chicago.  ™ 
(Sec    display    adv.    pages    1" '" 


HOl.TZKIt-      CABOT      ELECTRIC      CO.. 

THE,  125  Armory  St..  Boston,  Mass, 
Manhattan    Electrical    Supply    Co.,    Inc., 

17  Park  PI.,  New  York,  N.  Y.   "Mi-sco." 
PARTRICK   ft    WILKINS  CO.,  61   N.  7th 

St.,    Philadelphia.    Pa. 
Stemon    Hard    Rubber    Corp.,    The.    State 

Sts.,     Bridgeport.     Conn. 
Stanley  4  Patterson.   34   Hubert  St.,  New 

York,  N.   Y.   "DeVeau." 
II.    S.    E.    M.    Co..    506    W    42nd    St,    New 

York,  N.   Y,      "II   S  E  M." 
Wads  worth     Novelty     Mfg.     Co..     Wads- 
worth.    Ohio.    "Akron." 

PUSH  BUTTONS,  WALL  AND  MIS- 
CELLANEOUS.—This  class  covers  the 
most  numerous  of  push  buttons.  They 
are  permanently  mounted  on  walls  and 
other  surfaces  (usually  by  screws)  and  arc 
often  circular  with  a  central  contact  point 
above  which  Is  a  short  spiral  shaped  mat- 
ng  contact  spring.  The  material,  shape 
and  finish  of  the  base  and  cover  varies  con- 
siderably. Wood  Is  commonly  used  for 
these-  parts,  although  spun  or  stamped  or 
east  metal  (usually  brass)  are  very  much 
used,  the  metal  case  being  Insulated  by 
a  fiber  lining.  Cast  and  starrfped  covers 
often  have  an  ornamental  relief  design.    In 

nush  buttons  usually  are  put  directly  be- 
low the  letter  box  and  their  casing  rorms 
part  or  the  single  plate  that  covers  the 
lutton.  box  and  speaking-tube  outlet.  For 
'amp  locations  the  caaes  are  often  madi 
up  of  Instilated  material  and  Include  a  rub- 
ber gasket  to  exclude  moisture. 
Manufacturers: 

ADAM    ELECTRIC    CO..    FRANK,     S660 

Windsor    PI.,     St.    Louis.     Mo.       "FA." 

(program   selector),      (See  dlsp'.ay   adv. 

pages    1262-1265.) 

Allen-Bradley    Co..    ! 

Milwaukee.  Wis. 
Ansonla    Electrical     Co..     The.     Ansonla, 

Conn.      "Ansonla." 
Auth  Electrical  Specialty  Co.,  422  E.  53rd 

St..    New  York,   N.    Y. 
BENJAMIN    ELECTRIC    MFG.    CO.,    801 
W.  Washington  Blvd.,  Chicago,  111.  (Seo 
display  adv.   pages  1231-1234.) 
Brst    Electric  Corp..    476  Broadway.   New 

York.    N.    Y. 
Brvant  Electric  Co..   The.  1421   State  St.. 

Bridgeport.  Conn.  "Bryant." 
Bunnell    ft    Co.,    J.    H,.    32    Park    Place, 

\-ew  York.   N.  Y.     "Bunnell." 
Connecticut    Telephone    ft    Electric    Co.. 

Merlden.    Conn.      "Connecticut." 
Corbin    Division,    P.    ft    F„    of    American 
Hardware    Corp.,    New    Britain,    Conn. 
"Corbin." 


>    Greenfield 


Cour 


Co., 


EDWARDS  ft   CO..    INC.,   New   York.   N. 


s  for  < 


II- 


J      low    is~No.~  86.    for 

V       high  voltage.  Qulck- 

w        o  r  eak:    pliosphor- 

Olxle  Jr.  bmn*e      c  ont  act 

springs;  shell   of  solid    brass  with  con- 

Inaulatlon    and    rubber    center. 


.   SB    Push    Button 


■cult.  Sturdinesa  and  careful  construc- 
tion arc  evident  In  the  full  line,  which 
Includes  types  for  every  requirement.— 

Elevator  Signal  Co..  116  West  St.,  New 
York,    N.    Y. 

Fahnestoek  Electric  Co.,  East  Ave,  A  8th 
St.,  Long  Island  City,  N.  Y. 

GENERAL  ULRCTRIC  CO.,  Schenec- 
tady, N.  Y.     (See  adv.  pages  1203-1223,1 

Llddell  Electric  Mfg.  Co..  The.  481  N, 
Washington     Ave..     Bridgeport     Conn. 

Machen  Electric  Mfg,  Co..  4638-41  E. 
Thompson     St.,     Brldeshurg.     Philadel- 


phia,   Pa. 


oogle 
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Morse,  Frank  W.,  289  Congress  St.,  Bos- 
ton,   Mass. 

Murdock  Co..  William  J.,  Everett  Ave. 
&    Carter    St.,    Chelsea,    Mass.    "Mur- 

PARTRICK  ft  WILKINS  CO..  61  N.  7th 
St..  Philadelphia,  Pa. 

Schwarae  Electric  Co.,  B.  Church  St., 
Adrian.    Mich. 

Seranton  Button  Co.,  The,  409  Cherry 
St..    Seranton.    Pa. 

SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee.   Mich.      "Signal." 

Stanley  ft  Patterson,  34  Hubert  St., 
New   York,    N.   Y.    "DeVeau." 

V.  S.  E.  M.  Co..  606  W.  42nd  St..  New 
York,    N.    Y.    "U    S    E    M." 

Wads  worth  Novelty  Mfg.  Co.,  Wads- 
worth.  Ohio.     "Akron." 

WATERBURY  Bl'TTON  CO.,  835  S. 
Main  St.,  Waterbury,  Conn.  (See  dis- 
play   adv.    page    1328.) 

PUSH  DOWN.— Trade  name  for  electric 
blasting  apparatus  manufactured  by  the 
Atlas  Ponder  Co.,  HO  N.  Broad  St.,  Phila- 
delphia.   Pa. 

PUSH      OUT      SPRINGS.— See      Springs. 


DUCT.— The—    —       -      - 

stalling  a  single  pipe  or  duct  for  a  short 
■    ■■    ■       -       rable    to  avoid  dig- 


gin. 


i   the   t 


leling   i 


iralk  or  driveway.  Pi 
response  to  mechanical  pressure  supplied 
by  a  Jack  screw  to  steadily  force  a  length 
of  pipe  through  the  earth  for  this  short 
distance.  They  hove  been  used  In  running 
services   to    customers,    laterals    being    run 

through  the  short  apace  from  the  main  to 
the  building.  They  have  also  been  used 
in  Installing  street  lighting  circuits  of  the 
series  type  whore  a  single  duct  line  Is  In- 
stalled. In  these  cases  they  are  used  to 
push  the  pipe  or  duct  under  a  pa"ed  alloy 
or  small  cross  street.  In  cases  where  the 
main  conduit  Is  Installed  just  inside  of  the 


Easy    Mfg.    Co..    The.    David    City.    Neb. 

Marion  Machine,  Foundry  &  Supply  Co. 
Marlon,  Ind. 

PUSHES,     AUTOMOBILE     F  O  O  T A 

special  Torn!  of  push-button  switch  in- 
tended (or  use  especially  in  automobile- 
starter  circuits.  It  consists  essentially  of 
a  foot-operated  plunger  under  spring  con- 
trol which  completes  a  circuit,  when 
pressed,  between  two  metal  contact  mem- 
Manufacturers: 

Ansonla  Electrical  Co.,  The.  Ansonla. 
Conn.     "Ansonla." 

Llherty  Electric  Corp..  Port  Chester,  N. 
Y. 

PUSHLOCK — Trade  name  for  locking 
sockets  manufactured  bv  the  B.  H.  Free- 
man Electric  Co..  808  E.  State  St.,  Tren- 
ton.   N.  J. 

PUSHRITE. — Trade  name  for  surface 
push  buttons  manufactured  bv  the  S.  H. 
Couch  Co..  Inc..  Arlington  &  Squantum 
Sts.,   Norfolk  Downs.    Qulncy,   Mass. 

PUSH  WELL.— Trade  name  for  automo- 
bile push  buttons  manufactured  bv  the 
Benjamin  Electric  Mfg.  Co.,  806  W.  Wash- 
ington   Blvd..    Chicago,    III. 

PYKE  MOTOR  A  YACHT  CO.,  LTD.— 
374  Notre  Dnme  St.,  W..  Montreal.  Que.. 
Can.    Manufacturer    of    farm    lighting    and 

PYLE-NATIONAL  CO.,  THE.— Chicago. 
111.  Manufacturer  of  railway  cur  lighting 
equipment,  exhaust  fans,  marine  lighting 
fixtures,  headlights,  searchlights,  lighting 
reflectors  and  units,  switches,  voltam- 
tneters.  etc.  Business  established  1897, 
President,  R.C.  Vilas:  vice-president. 
William  Miller:  vice-president  and  general 
manager.  J.  Will  Johnson:  secretary  and 
treasurer,  H.  E.  Withington.  Main  office. 
1334  N.  Kostner  Ave.,  Chicago.  Ill  Hr^ch 
office.   SO  Churoh  St..   New  York,   N.  Y. 

PYOD.— Trade  name  for  thermocouples 
manufnetured  by  the  Wllson-Maeulen  Co.,' 
Inc..  730  E.   143rd  St..   New  York.   N.   Y. 

PYOTT  CO.  GEORGE  W.— North  Ave. 
ft  Noble  St..  Chicago.  111.  Manufacturer  of 
power  transmission   appliances.      President, 


ident,  W.  Bauer:  vice-president.  E. 
Waring;  secretary  and  treasurer.  A.  ■-.. 
Clapp;  general  sales  manager.  G.  P.  Rogers, 
Main  Office  17  E.  49th  St..  New  York,  N. 
Y.  Branch  offices.  24  Nassau  St..  Atlanta. 
Ga„  1712  Grand  Ave..  Kansas  City.  Mo.: 
327  W.  Jackson  Blvd..  Chicago,  HI.;  527 
Mission  St..  San  Francisco.  Cal. 

PYROCIDE.— Trade  name  for  fire  ex- 
tinguishers manufactured  by  the  Western 
Fire  Appliance  Co.,  703  Market  St.,  San 
Francisco,  Cal. 

PYROGRAPH.— Trade  name  for  oxy- 
acetylene  cutting  machines  mnnufactured 
by  the  Davis -Bourn  on  vi  lie  Co.,  Jersey 
City,  N.  3. 

PYROID. — Trade  name  for  compress 
asbestos  sheet  packing  manufactured  bv 
the  General  Asbestos  ft  Rubber  Co.,  21 
Cumberland   St..   Charleston.    S.    C. 

PYROLECTRIC  INSTRUMENT  CO.— 636 
E.  State  St..  Trenton.  N.  J.  Manufac- 
turer of  electrical  precision  instruments. 
Business  established  1916.  President.  W. 
C.    Harter;    secretory -treasurer,    Harry   L. 

PYROMETER  TUBES.— Pyrometer  tubes 

are  generally  made  of  porcelain  or  special 
Are  clav  and  are  used  ns  a  protection  to 
Ihe  thermocouple  element.  They  are  flanged 
at  the  outside,  the  flnnge  being  flush  with 
the  wall  or  surface  in  which  th"  thermo- 
couple Is  to  be  set.  Thev  usuallv  have  an 
outside  dismetT  of  about  3  inches,  with  a 
bore  of  1  to  1H  Ins.  Thev  vsry  In  length 
dependwJK  upon  'be  Instal'atlon.  standard 
lengths  being  IS.  27  and  39  Ins. 
Miufacturers: 


Hoakins   Mfg.   Co..    tawlon    ft    Buchanan 

Sts.,    Detroit.    Mich. 
Msson'   Reguietor     A     Engineering     Co.. 
ltd  .    The.    i'K-53   Dagenals   St..    Mont- 
real, Que..  Can. 
TAYLOR    INSTRUMENT    COMI'VNIRS. 
9K  Ames  St.,  Rochester.  N.  Y.  "Tycos." 
Thwlng   Instrument    Co..    3339    Lancaster 

Ave..  Philadelphia.  Pa. 
PYROMETERS.  ELECTRIC,  INDICAT- 
ING— A  pyrometer  Is  sn  Instrument  for 
Ihe  measurement  of  high  temperatures  bc- 
vond  the  range  of  the  ordlnarv  mercurv 
thermometer.      Electric     pyrometers     have 

temperatures  of  fumac-a.  ovi  'ns.  kilns, 
heat-treating  outfits,  etc.  They  are  verv 
accurate.  The  lending  types  are  the  ther- 
mocouple, the  resistance  pyrometer,  the  ra- 
diation P"rame|er  and  the  optical  pvro- 
meter.  The  thermocouple  type  Is  corn- 
nosed   of  a   .function   of   two   metallic   wires 

placed  at  the  point  whose  temperature  is 
to  be  measured.  If  the  two  free  ends  are 
at  the  ordlnnrv  outside  temperature,  there 
will  be  e  measur-able  electromotive  force 
existing  between  them,  due  to  the  fact  that 
the  Junction  Is  at  a  different  temperature 
from  the  free  ends.  This  Phenomenon  Is 
called  thermoelectricity,  and  various  In- 
struments can  be  used  to  measure  this 
electromotive  force  accurately  and  thus  de- 
termine nieuriiiilv  the  temnernture  of  the 
hot 'Junction,  that  of  the  freo  ends  helnE 
known.  The  Instrument  must  he  calibrated 
by  reference  to  known  temperatures.     The 

one  wire  of  pun;  nlat'mim  nrrt  the  other 
of  platinum-irldlum  alloy  (in'"  iridium). 
The  so-called  "baae-metal"  thermocouples 
u»e  cheaper  mctols  and  alloys  of  various 
kinds  to  replace  the  platinum  and  iridium. 
In  the  restatunce  type  the  nnerntinn  is 
baaed  on  the  change  of  electrical  resist- 
ance of  a  platinum  wire  with  change  of 
temperature.  The  resistance  of  the  wire 
Is  measured  at  the  unknown  temperature 
by  means  of  a  Wheatstone  bridge,  and  Its 
resistance  cold  being  alreadv  known,  as 
well  as  Its  temperature  coefficient  of  re- 
sistance, the  temperature  can  readily  be 
determined.  The  optical  and  radiation 
576 


described    and    listed    under    a 


Manufacturers: 

BRISTOL  CO.,  THE.  Waterbury.  Conn. 
(See  display  adv.   page   1288.) 

Brown  Instrument  Co.,  The,  Philadelphia. 
Pa.      "Brown." 

Clex'dand  Instrument  Co..  The,  6523 
Euclid  Ave..  Cleveland.  Ohio. 

Defender  Automatic  Regulator  Co..  St. 
Louis,  Mo.     "Defender." 

Foxboro    Co..    Inc.,    The,    Foxboro.    Masa. 

Frlnk  Pyrometer  Co.,  The,  Lancaster. 
Pa. 

Glhb  Instrument  Co..  348  E.  Palmer  Ave., 
Detroit.  Mich.     "I-Rite." 

Hanovla  Chemical   ft  Mfg.  Co.,  Chet 
St.      ft      New     Jersey     Railroad 
Newark.   N.  J. 

Hoskins  Mfg.  Co..  Lawton  &  Buchanan 
Sts..    Detroit,    Mich. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,  Chicago,  III.     "Jewell." 

Kuhlman  Engineering  Co..  The,  840 
Champlaln   St..   Toledo.  Ohio. 

LEEDS  ft  NORTHRUP  CO.,  4901  Sten- 
ton  Ave..  Philadelphia,  Pa„  1304  Monad- 
nock  Block,  Chicago,  III.  Indicating 
pyrometers  operating  on  the  poten- 
tiometer principle,  which  la  the  most 
accurate  for  measuring  the  small  volt- 


Indlcating  Pyrometar 


ages  or  thermocouples.  The  clear  open 
scale  (14  In.  long)  permits  a  sensitivity 
of  Vi%  Of  the  range  with  a  guaranteed 


Temperature  Indicator 


,  .  A%  of  the  range.  Instru- 
untain  either  automatic  or  hand 
operated  cold  Junction  compensator. 
The  portable  type  Is  contained  in  a 
wood  box  and  the  wall  type  in  a  cast 
brass  casing.  Scale  may  be  calibrated 
In  millivolts,  or  In  degrees  for  any  type 
of  thermocouple.  Minimum  range,  10 
millivolts.— Adv. 

Mason  Regulator  ft  Engineering  Co., 
Ltd..  The,  135-53  Dagenala  St..  Mon- 
treal.   Que..    Can. 

Moeller,  A.  E.,  261-3-6  Sumpter  St.. 
Brooklyn.   N.   Y.      "A.   E.    M." 

Precision  Thermometer  ft  Instrument 
Co.,  1434  Brands-wine  St.,  Philadelphia, 
Pa.     "Prince" 

PyrOIectrlc  Instrument  Co.,  636-640  E. 
State   St.,    Trenton,    N.    J.    "Northrup." 

Queen-Gray  Co.,  64-70  Johnson  St., 
German  town,   Philadelphia.  Pa. 

R.MVSON  ELECTRICAL  INSTRUMENT 
CO..   4  Norfolk  St..   Cambridge.  Mass, 

Rieker  Instrument  Co..  19J9-21  Falrmount 
Ave..  Philadelphia.  Pa. 

Stupakoft     Laboratories,     The.     6617-6617 


koff." 


Ave.,  Pittsburgh.  Pa.  "Stupa- 


PYROMETERS 
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QUALITY 


THOMPSON-LEVERING    CO..    327    Arch 
St..  Philadelphia,   Pa.   "Peerless."     {See 
display    adv.    page    1386.) 
Thwlng    Instrument    Co..    3339    Lancaster 

Ave..   Philadelphia,   Pa. 
Wagner.    Carl   H.,    1944   N.    Albany   Ave.. 

Chicago,    111. 
Wllson-Maeuien    Co..    Inc.,    730    E.    143rd 

St.,  New  York,  N.  T.     "Mb  no  pivot." 
Zaublti,     August.     95-97     CHIT    St..     New 

York.  N.  Y. 
PYROMETERS.  ELECTRIC,  OPTICAL 
AND  RADIATION  TYPE.— These  are  de- 
vices for  measuring  high  temperatures. 
In  the  optical  pyrometer  the  tempera- 
ture of  any  given  body  Is  determined  by 
comparing  the  light  given  out  by 'the  hot 
body  with  light  from  a  standard  source 
whose  temperature  is  known.  In  the  radia- 
tion type  the  temperature  of  the  hot  body 
is  determined  from  measurements  taken 
of  the  Intensity  of  the  heat  radiations 
given  out  by  the  hot  body.  These  pyrom- 
eters are  of  special  value  in  determining 
the  temperatures  of  furnaces  without  In- 
troducing the  pyrometer  tube  therein. 
Manufacturers: 

LEEDS  A  NORTHRUP  CO.,  4  BO  I  Sten- 
lon  Ave.,  Philadelphia.  Pa..  1304 
Monad  nock  Block.  Chicago,  III.  The 
optical  pyrometer  Is  used  for  measur- 
ing temperatures  in  such  work  as:  The 
open  hearth  furnace,  furnace  tapping. 
Ingot  teeming,  billets  and  forglngs  In 
the  open,  reheating  furnaces,  steel  be- 
ing rolled,  heat  treating  and  high 
speed  steel  furnaces,  brick  and  cement 


It  i 


■  the  optical  pyrometer 
for  checking  thermocouples  in  service 
by  sighting  on  the  end  of  the  ther- 
mocouple protecting  tube,  also  for  ex- 
ploring furnace  temperatures  or  for 
Investigational  work.  It  measures 
temperatures  from  a  dull  red  (about 
1.300  deg.  F.)  up  to  the  highest  known 
temperatures.— Adv. 
Thwlng    Instrument    Co..    1339    Lancaster 

Ave..  Philadelphia.  Pa. 
PYROMETERS,  ELECTRIC.  RECORD- 
ING AND  CURVE  DRAWING— Many  of 
the  pyrometers  made  under  the  types  listed 
above  for  indicating  pyrometers  may  be 
made  to  record  the  temperature  measure- 
ments contfhuously.  The  resistance,  radia- 
tion and  thermoelectric  types  may  be  easily 
so  arranged.  They  have  been  made  for 
use  as  laboratory  Instruments  for  accurate 
temperature  Investigations  and  also  for 
commercial  use  In  various  Industries.  The 
simplest  application  is'to  obtain  the  lime- 
temperature  curve.  This  record  Is  espe- 
cially   valuable      ~    "     — *'~ '      ' 


r  kiln  dur- 


Sometlmea   records 


Ing   a   prolonged   ru: 

arc   kept   lo  detect   

steel  which  appear  as  flexures  or  indenta- 
tions on  the  plot  when  the  furnace  Is  uni- 
formly   heated    or    cooled.       Other    curves, 


Manufacturers : 

BRISTOL  CO.,    THE.    Waterbury.    Conn. 

(See   display    adv.    page    1288.) 
Brown  Instrument  Co.,  The.  Philadelphia, 
■  Ta.   "Brown." 
Cleveland      Instrument      Co.,      Th«,      6823 

Euclid    Ave.,    Cleveland.    Ohio. 
Defender    Automatic    Regulator    Co...  St. 

Touts,  Mo.     "Defender" 
KSiTI'J KLINE -ANGUS  CO..  THE,  Lemcke 

Annex.   Indianapolis.   Ind. 


Glbb  Instrument  Co..  -148  B.  Pali 
Detroit.  Mich.   "I-Rlte." 

Hanovia    Chemical     Mfg.     Co., 

St.      &     New      Jersey     Railroad      Ave.. 
Newark.    N.    J. 

Hoakins  Mfg.  Co..  Lawton  &  Buchanan 
Sts..    Detroit.    Mich. 

LEEDS  &  NORTHRUP  CO.,  4901  Sten- 
ton  Ave..  Philadelphia,  Pa..  1304 
Monad  nock  Block.  Chicago,  111.  The 
Automatic  Recording  Pyrometer,  oper- 
ating  on    the   principle   of   the   poten- 


Automatlc  Recording  Pyrometer 


.  ._  a  rugged  machine  which 
<  up  under  the  severe  conditions 
encountered  in  the  Industries.  An 
adequate  power  supply  to  operate   the 


'   i  of  t" 


The    eallbra- 


ent   upon   any   delicate  mechi 

the   constancy   of   spring    tensions, 
the   friction  of  pivots.     The  galvan 

tector.  and  supplies  no  energy  to 
recording  system.  By  using 
poteniometer    principle    all    errors 

■   changing   resi 


ance  of  the  thermocouple  and  lead 
wires  are  eliminated;  also  the  cold 
junction  temperature  is  compensated 
automatically,  electrically,  and  accur- 
ately, without  any  accessory  appara- 
tus. The  chart  on  which  the  record 
appears  is  rectilinear,  10  in.  wide,  and 
moves  forward  at  the  rate  of  3  in. 
per  hour.  The  scale  may  be  calibrated 
In  millivolts  or  In  degress  for  any 
type  of  thermocouple.  The  minimum 
■-    millivolts.      The    accuracy 


'    lhe 


number    of    t«„_ ,„ 

1  to  IS  may  be  recorded  on  one 
chart.  The  potentiometer  recorder  'a 
well  adapted  to  signalling  or  controll- 
ing. The  same  electric  motor  that 
operates  the  recorder  operates  the  sig- 
nalling or  controlling  mechanism.— Adv 
Mason  Regulator  &  Engineering  Co 
Ltd..  The,  13B-E3  Dagenais  St.,  Mon- 
treal, Que..  Can. 
Moeller.      A.     E..      261-3-5      Sumpter     St 

Brooklyn,  N.  Y.    "A.  E.  M." 
Precision      Thermometer      &     Instrument 
Co.,  1434  Brandywlne  St..  Philadelphia. 
Pa.     "Princo." 
Queen-Gray     Co..      64-70     Johnson     St., 

Germantown.   Philadelphia.   Pa. 

Stupakoff     Laboratories,     The.      6617-6S27 

Hamilton        A  v  e.,        Pittsburgh,        Pa. 

"Stupakoff." 

TAYLOR    INSTRUMENT    COMPANIES. 

95  Ames  St..  Rochester.  N.  Y.  "Tycos." 

Thwlng    Instrument    Co..    3339    Lancaster 

Ave.,  Philadelphia,  Pa. 
Wilson-Maeulnn    Co..    Inc..    730    E.    143rd 
St.,    New    York,    N.    Y.      "LeCha teller." 
"Tapalog." 
PYROPLAX— Trade     name     for     molded 
Insulation     manufactured     by     thei    Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  Wis. 

PYROTIP.— Trade  name  for  electric  lead 
burners  manufactured  by  the  General 
Electric   Co.,    Schenectady.    N.    T. 

PYROTITE.— Trade  name  for  plug  fuses 
manufactured  by  the  Bryant  Electric  Co- 
Bridgeport.   Conn. 

PYROXYLIN.— Trade  name  for  metal 
enamels  and  lacquers  manufactured  by  E. 
1.  Du  Pont  de  Nemours  &  Co..  Wilming- 
ton. Del. 


Q 


Q.— A  symbol  for  quantity  or  electricity, 
the  unit  of  which  Is  the  coulomb  or 
ampere-hour.  The  form  q  Is  nometlmes 
used   as  a  symbol  for  electrostatic  charge. 

Q  A  C— Trade  name  for  cord  adjuster 
manufactured  by  the  American  Vulcanised 
Fibre  Co.,  522  Equllable  Bldg.,  Wilmington, 

Del. 

Q  A  C— Trade  name  for  railway  special- 
ties manufactured  by -the  Q  &  C  Co.,  90 
West    St..    New   York,   N.   T. 

Q   4.   C   CO.,   THE.— New     York. 


Manufactu 


of  e 


ctrlc  s 


and 


other  electric  railway  specialties.  Bus! 
ness  established  (about)  1890.  President 
and  sales  manager.  C.  F.  Qulncv;  vice- 
president.  E.  H,  Smith:  secretary,  treas- 
urer and  general  manager,  F.  F.  Kister. 
Main  office.  90  West  St..  New  York.  N.  Y. 
Branch  offices.  Peoples  Gas  Bldg..  Chica- 
go. 111.;  Railway  Exchange  Bldg.,  St.  Louis. 
Mo. 

QUAD.— Trade  name  for  receptacles 
manufactured  hy  the  General  Electric  Co., 
Schenectady.    N.    Y. 

QUAD  TELEGRAPH  SETS.— See  Tele- 
graph   sets,    amateur   and    miscellaneous, 

QUADRANT  ELECTROMETER.— A 
form  of  sensitive  electrometer  consisting 
essentially  of  two   pairs  of   metallic   quad- 


nnts.  above  which  i 
i  thin  plate  of  alu 
electrometer  is  sometimes  madf 


consisting  of 

wines.      This 
ifflclent- 


AIso  see   Electrometers. 

QUADRANT     ELECTROSCOPE. - 
vice    consisting    of    I 


i   Indies 


Istillfj 


Of    B 


terminating  In  a  pith  ball.  It  is  used  to 
Indicate  the  presence  and  condition  of  a 
charge  on  any  conductor.  When  the  con- 
ductor is  electrified  the  pith  hall  is  re- 
pelled from  the  upright  and  files  out  at  an 
angle    Indicated    on    the    graduated    quad- 

QUAORATURE If  the   angle  of  lag  or 

lead    between    an    alternating    current    and 

waves  Is  90"  or  a  quarter  or  a  cycle,  the 
waves  are    said    to    be    In    quadrature    with 

QUADRATURE   COMPONENT.— See  Re- 

QUADRIGA    MFG.   &   SPECIALTY   CO.— 

213  \V.  Grand  Ave..  Chicago.  111.  Manufac- 
turer of  stampings  and  washers.  Pres- 
ident. A.  D.  Thlbodeau;  vice-president  and 
treasurer,   W.   Dangle:   secretary.   O.  Selg. 


QUADRUPLEX.— Trade  name  for  elec- 
tric grinder  manufactured  by  the  F.  W. 
Cochrane  Mfg.  Co..  5829  S.  Vermont  Ave., 
Los  Angeles,   Cal. 

QUADRUPLEX  TELEGRAPHY— A  sys- 
tem of  telegraphy  In  which  four  messages 
may  be  transmitted  simultaneously  over 
the  same  wire,  two  In  each  direction.  See 
Telegraphy,  land  line,  technical  and  com- 
mercial progress  in. 

QUAKER  CITY  RUBBER  CO.— Phlldel- 
phla.  Pa.  Manufacturer  of  mechanical 
juoer  goods.  Main  office.  629  Market  Du, 
Philadelphia.  Pa.  Factory,  Wisslnoming. 
Pa.  Branch  offices.  182  W.  Lake  St.,  Chi- 
cago. III.;  211  Wood  St.,  Pittsburgh.  Pa.; 
53    Murray    f*       -  —    '"--'-     "      " 

QUALI1 
ing    flxtui 


,    New    York,    N.    Y. 


13DS- 

vve.,  in.  Ei.,  i_ieveiana.   Ohio. 

QUALITY.— Trade  name  for  floor  lamps 
and  lamp  shades  manufactured  by  Kaplan, 
Inc..  1243  S.  Wabash  Ave..  Chicago.  III. 

QUALITY— Trade  name  for  hacksaws 
manufactured  by  the  Napier  Saw  Works, 
Inc..   Springfield,   Mass. 

QUALITY  ELECTRICAL  PRODUCTS 
CO.— 907  E.  15th  St..  Kansas  City.  Mo. 
Manufacturer    of    armature    and    battery 


Google 


QUALITY 
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Carl  Studna;   aaleo 


iired  by  the  Quality  L___ 

trica!  Products  Co.,  907  E.  16th  St..  Kan- 
sas City,   Mo. 

QUANTITY,   ELECTRICAL..— The 

amount  of  electricity  present  In  any  elec- 
tric charge  or  paaaed  through  a  circuit 
during  any  time  Interval  by  an  electric 
current.  The  practical  unit  In  the  coulomb. 
C.    Q.    S.  -  


QUARTER    PHASE   OR   TWO   PHASE.— 

This  Is  a  term  characterising  either  a  gen- 
erator or  circuit.     A   quarter-phase  gcnor- 
ich   there  are  developed 


blnn 


i   of   t 


quarter-phas 


f.'i 


Quarter*  phase 


/  have  3  or  4  wli 
fast  becoming  obsolete  and  being   replaced 
by   Ihree-phaae  circuits. 

QUARTZ.— Quartz  Is  silicon  dioxide. 
usually  found  In  the  form  of  colorless 
transparent  hexagonal  crystals,  although 
It  Is  sometimes  colored.  It  has  n  resistivity 
of  10"  to  10"  ohm-em.  and  a  high  dielec- 
tric strength  and  is  therefore  useful  as  an 
Insulator  in  certain  forma.  Quarts  fibers 
may  be  drawn  extremely  small,  and  they 
are  sometimes  used  for  suspensions  In 
delicate   electrical    Instruments. 

QUARTZ  GLASS  FOR  LAMPS, 
VACUUM  TUBES,  ETC.— Quarts  glass  Is 
sometimes  used  for  the  manufacture  of 
mercury  vapor  or  the  so -called  quarts 
lamps.  Quartz  glass  Is  capable  of  stand- 
ing a  much  higher  temperature  than  ordi- 
nary glass.  This  higher  temperature  per- 
mits the  mercury  vnnor  lamps  to  be  oper- 
ated  at   a  much   higher  potential   per  unit 


n  the  Moore  tube  l. 
if  also  made  of  t. 
Manufacturer: 


p  and  Gelssler  tubes 


QUASI-ARC   WELOTRODE    CO.,    INC.— 

Atlantic  Ave.  ft  Warwick  St..  Brooklyn.  N. 
Y.  Manufacturer  of  electric  welding  ap- 
paratus. Business  established  1917.  Presi- 
dent and  general  maifager.  D.  C.  Alexan- 
der, Jr.?  vice-president,  E.  L.  King;  sec- 
retary, Walter  Moffat;  treasurer.  Fred  W. 
Gordftn. 

QUEEN.— Trade  name  for  electric  wash- 
Mfg.   Co..  Reading,   Pa. 

QUEEN  BEE.— Trade  name  for  babbitt 
metal  for  electrical  purposes  manufactured 
by  the  Thomas  F.  Lukens  Metal  Co..  238 
N.   4th   St.,   Philadelphia.   Pa. 

QUEEN-GRAY  CO.— 64-70  W.  Johnson 
St.,  Germantown,  Philadelphia,  Pa.  Manu- 
facturer of  electrical  and  qtjier  scientific 
Instruments.  Business  established  1853. 
President.  John  G.   Gray. 

QUEEN  OF  THE  KITCHEN— Trade 
name  for  motor -driven  household  dish- 
washing machine  made  by  the  Conover 
Mfg.  Co.,  666  W.  Van  Buren  St.,  Chicago, 
III. 

QUEENS.— Trade  name  for  electric  bath 
cabinets  manufactured  by  the  Hospital 
Supply  Co.,  167  E.  23rd  St..  New  York, 
N.  T. 

QUEENS  QUALITY.— Trade  name  for 
lighting  fixtures  manufactured  by  the  Mc- 
Phllben  Lighting  Fixture  Co.,  Inc..  Queens, 
N.  Y. 

QUENCHED     GAP.  —  See     Spark     gaps. 

QUEZAL  ART  GLASS  ft  DECORATING 
CO.— Brooklyn,  N.  T.  Manufacturer  of  Il- 
luminating glassware. 


ignition  apparatus,  switches  and  spark 
colls.  President,  Eugene  H.  Miller;  vie— 
president.  Charles  L.  Zlgler;  secretary  and 
treasurer.    Otto  M.   Knoblock. 

QUICK  CATCH.— Trade  name  for  sock- 
eta-  and  switches  manufactured  by  Harvey 
Hubbell.  Inc.,  Bridgeport,  Conn. 

QUICK. LITE.— Trade  name  for  electric 
lanterns  manufactured  by  the  Kwlck-Lite 
Corp.,  3«0  Kearney  St.,  San  Fran- 


Cal. 


QUICK  SAMSON.— Trade  name  for  wire 
grips  manufactured  by  Math  las  Klein  A 
Sons.  3200  Belmont  Ave..  Chicago.  111. 

QUICKER  YET.— Trade  name  for  elec- 
tric washing  machines  manufactured  by 
the  Globe  Mfg.  Co.,  Perry,  Iowa. 

QUICKSTRIP.— Trade  name  for  armored 
cable  manufactured  by  the  Pratt-Chuck 
Co.,  Frankfort,  N.  T. 

QU1CTITE.— Trade  name  for  automatic 
drill  chucks  manufactured  by  the  Eaatern 
Tube  ft  Tool  Co.,  Inc.,  694  Johnson  Ave., 
Brooklyn,  N.  T. 

QUIQLEY  FURNACE  SPECIALTIES 
CO.— 28  cortlandt  St.,  New  York,  N.  T. 
Manufacturer  of  refractories  for  furnace 
linings,  powdered  coal  equipment,  etc. 
President,  W.  S.  Qulgley:  vice-president, 
H.  A.  KImber;  secretary.  J.  H.  McPadden: 
treasurer,  L.  E.  Turk.  Branch  offices.  New 
York.  N.  Y.;  Chicago.  III.:  Buffalo.  N.  Y.; 
Pittsburgh.  Pa.;  Phlladephla.  Pa.;  Provi- 
dence, R.  I.;  Cleveland,  Ohio;  Denver.  Colo. 

QUINCY.— Trade  name  for  electric  door 
openers  and  electric  elevator  safety  de- 
vices manufactured  by  the  Qulncy  Ele- 
vator Gate  Co.,   Qulncy.  111. 

QUINCY  ELEVATOR  GATE  CO.— 
Qulncy,  111.  Manufacturer  of  motor-oper- 
ated door  openers  and  electric  elevator 
safety  device/.  President.  John  E.  W. 
Fogal;  vice-president  and  manager,  A.  E. 
Zoller;  secretary.  Marx  Alexander;  treas- 
urer, D.  Ed  MUler.  Main  office  and  fac- 
tory, Qulncy.  III.  Branch  offices,  4139  W. 
Klnsle  St..  Chicago.  111.;  313  Lincoln  Bldg., 
Detroit.    Mich. 


R 


In 


athen 


itlce 


r  ia  used  as  the  symbol 

for  radius.  The  Greek  letter  rho  <P)  ia 
also  uaed  as  a  symbol  for  resistivity,  the 
unit  of  which  is  the  ohm -centimeter. 

R  *  H. — Trade  name  for  lighting  re- 
flectors manufactured  bv  the  Reflector 
ft  Hardware  Specialty  Mfg.  Co.,  223S  S. 
Western  Ave..  Chicago,  III. 

RACEWAY,     HYDRAULIC— See     Hcad- 


RAflfiWAYS  OR  MOLDINGS.  METAL, 
FITTINGS  FOR.— A  large  variety  of  fit- 
tings   are    provided     f< 


with    metal 


i  spllcea  nre  made  in  the  wires, 
_  ctlon  ana  corner  boxes  with 
for     splicing     the     wires.        Coup- 


signed  for  mounting  receptacles,  .  .. 
or  switches  of  various  kinds.  In  additlor 
there  are  special  base  members,  .covert 
and  adapters,  specially  adapted  to  fit  ovei 
and  suitably  conceal  the  ends  of  the  race- 
ways and  [n  permit  the  mounting  of  sur- 
face   snap    swltchrs.    wall    receptacles,    ro- 


Mi 

American  Wlremold  Co.,   81-85  Woodbine 

St.,    Hartford,    Conn. 
Appleton    Electric    Co..     1703    Wellington 

Ave..  Chicago.    111.      "Pagrip." 
NATIONAL      METAL      MOLDING      CO.. 

Fulton     Bldg.,     Pittsburgh,     Pa,       (See 

display  adv.    pages   1302-1301.) 


Falste      Co.,      H.      T..     Philadelphia,    Pa. 

"Palate."     (Exclusive  distributor.    Hart 

&  Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 

Hartford,  Conn.) 

RACEWAYS    OR     MOLDINGS,     METAL, 

"OR      SURFACE      WIRING.— Continuous 


'ay a  usually  consist  of  two  pieces  of 

meiai.  a  base  and  a  cover,  permanently 
or  removably  assembled,  forming  a  shal- 
low metal-enclosed  passageway  for  wiring, 
which,  by  use  of  special  fittings,  can  be 
connected  to  the  standard  conduit  installa- 
tion and  run  along  comers,  around  win- 
dows and  by  other  inconspicuous  routes  to 
the  desired  locntlon.  Most  types  permit 
the  cover  to  be  removed  during  the  in- 
stallation, and  snapped  on  again.  The 
finish  is  galvanised  or  of  a  neutral  tint, 
and  may  be  readily  reflnished  to  match  the 
walls. 


American  Wiremold  Co..  81-83  Woodbine 
St..   Hartford,   Conn.      "Wlremold." 

Appleton  Electric  Co..  1703  Wellington 
Ave.,   Chicago.   lit.      "Pagrip." 

NATIONAL  METAL  MOLDINO  CO.. 
Fulton  Bldg.,  Pittsburgh.  Pa.  ■'Na- 
tional" metal  molding,  "the  standard 
for  surface  wiring."  is  a  small,  flat  sec- 
tion of  Sherardlzed  steel  designed  for 
carrying  and  enclosing  electric  wires 
Installed  on  walls,  ceilings  or  other 
surfaces.  It  does  away  with  unsightl* 
surface  wires,  providing.  Instead,  a 
neat.  Inconspicuous  and  absolutely  safe 

578 


..    _.  can  be  painted  any  color 

and  made  to  match  the  finish  or  wood- 
work of  practically  any  room:  Its  Sher- 

chanfcal    injury.      There    is   a    complete 
line  of  "National"   fittings  and  devices 
for  use  in  connection  with  metal-mold- 
ings— everything  for  completing  the  Job. 
See  display  adv.  pages  1302-4.— Adv. 
RACEWAYS     OR     MOLDINGS,     WOOD, 
FITTINGS     FOR.— Fittings     for     use    with 
wooden    raceways    or    moldings    consist    of 
connection   blocks   and   covers   for   use   at 
Junctions,  crosses,  tees,  etc.,  where  splices 
or    connect  Ion  a    are    made     In     the    — ' — 


]    of     ( 


npllns 


for 


Joining  together    .     .    _        

or  for  Joining  sections  of  wooden  r 

cable  or  open  wiring.  Junction  and  out- 
let boxes  are  also  mad-;  to  permit  making 
splices  and  taps  and  for  mounting  re- 
ceptacles, switches,  etc.  Adapters  or  spe- 
cial base  members  which  facilitate  mount- 
ing of  wall  receptacles,  snap  switches,  etc.. 
are  also  used. 
Manufacturers: 
Appleton    Electric    Co.,    1708    Wellington 

Ave.,   Chicago.    111. 
Bates    ft    Sons.    E.    B„    SBI-SM   Eth    Ave., 

New   York,    N.   T. 
Ottawa  Car  Mrg.  Co.,  Ltd.,  Ottawa.  Out.. 

Can. 
Palste     Co.,     H.     T.,     Philadelphia,     Pa. 
"Pafste."      (Exclusive  distributor.  Hart 
ft  Hegeman  Mfg.  Co.,  34!  Capitol  Ave.. 
Hartford,  Conn.) 
Stiles  ft   Co..    H.    A.,   97  Oliver  St..   Bos- 
ton,  Mass.      "Hasco." 
RACEWAYS     OR     MOLDINGS,     WOOD. 
FOR    SURFACE  WIRING.— Wire  enclosures 
In    the    form    of    a   continuous    molding    o( 
wood  having  a  slotted  base  member  to  re- 
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■    been    excluded    from    man. 
districts,    especially   the   large  cities. 
Manufacturer!! 
Appleton    Electric    Co.,    1703    Wellington 

Ave.,  Chicago,  111. 
Mitchell  Moulding  Co..   15Ih   St.   ft  Circle 

Ave.,  Forest  Park,  III,    "Wire  Grip." 
Ottawa  Ca-.  Mfg.  Co.,  Ltd.,  Ottawa,  Out.. 


Stiles' &  Co.,  H. 


"Hase 


,    97   C 


-  St.,    Dob- 


factured    by    the    Racine    Universal    Molor 
Co.,   63  W.   Jackson    Blvd..    Chicago.   111. 
RACINE  ELECTRI8  CO.— Bridge  ft  On- 


llshed  1912!  "  PrVs'denirH.  Van  Bree:  vice- 
president.  Mrs.  R.  Van  Bree;  secretary, 
and     gene.M    manager.    J.     H. 


lamp  icuards.      President  and    

L.  Buck;  vice-president.  W.  A.  Tateott; 
secretary  and  sales  manager,  O.  L.  Man- 
chester. 

RACINE  PHONOGRAPH  CO..  INC.— 
Pacine.  Wis.  Manufacturer  or  electrically 
operated   phonographs. 

RACINE  STEEL  CASTINGS  CO.— Ra- 
cine, Wis.  Manufacturer  of  electric  steel 
castings.  President,  Judson  F.  Stone:  sec- 
retary and  treasurer.  C.  'D.  Anderson. 

RACINE  UNIVERSAL  MOTOR  CO — El 
W.  Jackson  Blvd..  Chicago.  111.  Manufac- 
turer Of  motors,  electric  hair  cutters,  vl- 
. orators,  buffers,  grinders,  etc.  Business 
established  1915.  President  and  treasurer. 
W.  J.  Kerler;  vice-president,  E.  E.  Mc- 
Klm;  secretary.  D.  P.  Scott.  Factories. 
Racine.   Wis.;   Chicago,  111. 

RACKS  AND  HOOKS,  CABLE.— In  pass- 
ing through  manholes,  cables  are  supported 
on  side  walla  by  racks.  These  are  mnde 
in  various  forms,  the  better  types  Includ- 
ing a  vertical  galvanised  Iron  support  on 
the  wall,  from  which  detachable  brackets 
or  hooka  are  hung.  The  brackets  are 
addrd  as  cables  are  Installed  from  time 
to  time.  In  some  forms  a  porcelain  in- 
sulator Is  used  to  prevent  an  electrical 
connection    from    the    cable    sheath    to    the 

a'ao  used  sometimes  for  running  low-ten- 
sion cables  along  a  wall,  as  In  the  base- 
ment  of  a  generating  station   or   substa- 


I  Engineers  Co.,  180  N.  Dear- 
Dorn    St.,   Chicago.    111. 

Brocklen  Underground  Electrical  Mfg 
Co..  Glenslde.  Pa.     "Bee  Line." 

Canadian  General  Electric  Co..  Ltd..  Hi 
King  St..  W..  Toronto.   Ont..  Can. 

Cope.  T.  J..  1B20  Chancellor  St.,  Phila- 
delphia,   Pa. 


'  Electric  Co..  The.  East  Pales- 
tine. Ohio.     "Efficiency." 

General  Devices  ft  Fittings  Co.,  «l-«3 
S.    Deaplalnes    St..    Chicago.    III. 

Il'IJ.RTT  IRON  WORKS.  Harvey.  III. 
"Hal  let  t."  (See  display  adv.  page 
12K4.) 

HUBBARD  ft  CO..  Pittsburgh.  Pa. 
Pel  rue  Presteel  cable  racks  and  hooks 
for  manhole  and  interior  cable  work  are 
made  of  open  hearth  steel  and  are  hot 
gj-lvanlsed.  The  rack  sections  are  made 
of  ltt  by  H  by  A.-ln.  chnnn-ls  and  can 
be  mnde  in  any  desl.-od  length.  They 
should  be  fastened  to  the  manhole  walls 
with  'A  by  4-ln.  Pelrce  expansion  holts. 
The  hr*>ks  are  pressed  from  open  heni-ih 
steel   plates   and   have   a   smooth    well 


When  writing  to  manufacturers  please 

mention  the 
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rounded  top  surface  Hi  In.  wide,  which, 
will  not  Injure  the  aheath  of  the  cable. 
They  are  marta  in  three  lengths,  I.e.,  4, 
VA   and   10  ins.   long.     These  racks  and 


Pelrcs   Presteel  Cable  Racks  and   Hooka 

hooks  are  used  as  a  standard  by  the 
Bell  Telephone  companies.  (Slater  ft 
Barnard,  Ltd.,  of  Hamilton,.  Ont.,  aot 
as  Canadian  agents.) — Adv. 

Lam   ft   Sons.   Mathew,   Pittsburgh,   Fa. 

Liberty  Electric  Corp..  Port  Chester, 
N.    T. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.   (See  display  adv.  page  1278.) 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO..  1250  Atlantic  Ave..  Brook- 
lyn,  N.  Y. 

Standard  Electric  Machinery  Co.,  Balti- 
more.   Md.      "Standard -Baltimore." 

RACKS,      ARMATURE.— See      Armature 

RACKS,    BATTERY See    Holders,    bat- 


ack   t 


?o-plec 


metal   I 


hold  a  row  of  porcelain  or  glass 
split  Insulators.  The  wire  Is  laid  over  the 
insulators  on  the  baso  and  then  the  top1 
together  with  the  other  half  of  the  split 
Insulators  clamped  to  the  base  by  bolt  a 
through  the  ends  of  the  top  and  base. 
The  rack  may  be  made  entirely  of  Iron 
or  with  an  Iron  base  and  brass  top. 
Manufacturers: 
Canadian  General  Electric  Co.,  Ltd..  112 

King  St..  W.,   Toronto.   Ont.,   Can. 
Electrical    Engineers    Equipment    Co.,    15 

S,  Desplalnes  St.,  Chicago,  III. 
Fletcher    Mfg.    Co.,    302    E.    Second    St., 

Dayton,   Ohio. 
Hopewell    Insulation    ft    Mfg.    Co.,    Inc.. 

Hopewell,    Va. 
HUBBARD     ft     CO..      6101      Butler     St.. 

Pittsburgh,  Pa.     "Peirce." 
Joslyn  Mfg.  &  Supply  Co.,  113  W.  Wash- 
ington St.,  Chicago.   III. 
Liberty     Electric     Corp.,     Port     Chester. 

N.    T. 
LINE    MATERIAL    CO..    South    Milwau- 
kee. Wis.   (See  display  adv.  page  1275.) 
METROPOLITAN   ELECTRICAL  PROD- 
UCTS CO.,    1250   Atlantic   Ave.,    Brook- 
lyn, N.  Y. 
RACKS     OR     HOLDERS     FOR     DRAW- 
INGS     AND      BLUEPRINTS The      large 

number  of  blueprints,  tracings,  pen  and  Ink 
drawings  and  maps  which  must  be  fre- 
quently consulted  in  larce  manufac luring 
plants,  central  stations,  telephone  and  elec- 
tric railway  companies,  etc..  makea  it  very 
desirable  that  thiy  be  ntted  In  a  rack  or 
cabinet  from  .which  they  may  be  con- 
veniently removed  and  examined.  The 
racks  provided  are  sometimes  arranged  in 
a  cabinet,  the  drawings  being  suspended 
on  wooden  sticks  which  hold  the  drawings 
flat  and  In  place  In  their  rack  of  the  cabi- 
net. A  flat  table  top.  on  which  the  draw- 
ings may  be  placed  while  being  examined. 
la  often  Included  as  a  part  of  the  cabinet. 
This  method  also  reduces  wear  and  tear 
of  the  drawings  as  well  as  making  It  diffl- 


ichlne 


to 


.    the 


te  times 


cylinder   or    tube    cunsalning   a 
plete  set  of  prints.     This  plan  has  the  ob- 
jection  of    rolling    the    drawings,     which 

frequently  and  makes  It  less  convenient 
to  refer  to  them.  Cabinets  with  drawers 
or  portfolios  Tor  keeping  drawings  hat  are 
also  used,  especially  for  tracings.  They" 
must  be  neatly  fitted  in  dustproof  draw- 
ers with  cover  boards  or  portfolios  to  keep 
the  drawings  from  crumpling  when  the 
filled  drawer  Is  pushed  back.  Other  racks 
and  Oling  schemes  have  also  been  used 
and  many  others  tried  out  and  discarded. 
Manufacturers: 
American    Drafting    Furniture    Co.,    Inc.. 

103  Mill  St..  Rochester,  N.  Y. 
Economy  Drawing  Table   ft   Mfg.  Co..  S. 
Center  St..  Adrian.  Mich.     "Economy." 
Lyon  Metallic  Mfg.  Co.,  Auroia,  III. 
National     Co..      Cambridge.      30.     Boston, 

Mass.     "Presto  Holder." 
Pease    Co.,    The    C.    F„    829    N.    Franklin 

St.,   Chicago.   111. 
Post  Co..   'The  Frederick.   119  3.  Wabash 

Ave.,    Chicago.   III.      "Up-Rlle." 
RACKS,    SECONDARY,    POLE    LINE.— 


■Utloi 


the 


.  „nised  steel,  with  special  spool-form  In- 
sulators for  the  wires,  the  Insulators  being 
usually    furnished    by   the   manufacturer  of 

ported  from  the  line  rack  on  one  side  of 
**■-  pole  and  from  a  separate  service  rack. 


1   the  t 


side. 


_.  _  "taken  from  one  pole  the  climbing  space 
Is  Interfered  with  to  some  extent. 

HUBBARD  &  CO..  Plltsburtt-.  Pa. 
Pelrce  secondary  racks  are  loads  of 
Pi-eateel.  hot  galvanised,  and  are  used 
for  carrying  secondary  circuits  ver- 
tically. They  are  very  strong  and  will 
accommodate  any  slie  of  conductor  up 


1    Secondary    Racks 


tical  racks  are  rapidly  becoming  a 
standard  for  secondary  circuits.  See 
Hubbard's  catalog.  Section  6.  for  com- 
plete   listing   and    description    of    these 


r   ft    Hubbard. 
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Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington   St.,    Chicago.   III. 
Liberty     Electric     Corp.,      Port     Chester, 


page  127*,) 

METROPOLITAN  ELECTRICAL  PROD- 
i'CTS  CO..  1350  Atlantic  Ave,  Brook- 
lyn, N.  Y. 

RAilKS,  TELEPHONE.— A  framework  In 
a  telephone  office  to  hold  telephone  ap- 
paratus, such  as  the  relay  rack,  repeating 
coll  i-ack,   terminal  rack.  etc. 

RACKS,  TELEPHONE  DISTRIBUTING. 
—See   Frames,   distributing,    telephone. 

R ADAX. -  "  ade  name  for  ball  bearings 
manufacture,  Dy  the  New  Departure  Mfg. 
Co..  Bristol,   Conn. 

RADD. — Trade  name  for  spark  plugs 
manufactured  by  the  Lelch  Electric  Co., 
Genoa,   III. 

RADIAORAPH.— Trade  name  for  oxy- 
acetylene  cutting  and  welding  outfits 
manufactured  by  the  Davis- Bo umonvt lie 
Co..  Jersey  City,  N.  J. 

RAOI-ALL  CO.,  THE.— Ironton,  Ohio. 
Manufacturer  of  electric  air  heaters.  Busi- 
ness established  1320.  President  and  sales 
majiager.  R.  W.  Blanton:  vice-president. 
LP.  Blanton;  secretary  and  general  man- 
ager, John  S.  Roney;  treasurer,  E.  B.  Al- 
ien. Main  office,  fronton,  Ohio.  Factories. 
Middle  town.  Ohio,  and  Ironton,  Ohio. 
Branch  office  and  warehouse,  Mlddletown. 
Ohio. 

RAOIALS  IN  TRANSMISSION  SYS- 
TEMS.—A  line  running  directly  from  a 
generating  station  to  a  substation  without 
Intermediate  loops  is  termed  a  radial  line. 
Where  tie  lines  between  substations  form 
a  ring  or  a  network,  the  term  is  a  con- 
venient one  to  distinguish  the  direct  lines 

RADIAN. — The  scientific  unit  employed 
In    measuring    angles.      It    is    the    angle    at 


the 


-    of    I 


:nce  equal  to  the  length 
of  the  radius  of  the  circle.  There  are 
therefore  2v  radians  about  the  center  of  a 
circle  or  2r  radians  =  160°.     Therefore,  one 

RADIANT.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  Radiant  Light- 
ing Fixture  Co.,  Inc..  33  Bleecker  St..  New 
York,  N.  -It 

RADIANT— Trade  name  for  lighting  and 
power  plants  made  by  the  Radiant  Mfg. 
Co.,   Water  ft  Perry   9!s.,    Sandusky.   Ohio. 

RADIANT  ENERGY.— This  is  energy 
given  off  by  a  body  and  propagated  by 
electromagnetic  waves  In  the  ether.  Light, 
heat  waves  and  the  waves  used  In  radio 
(wireless)  communication  are  illustrations. 
Such  waves  have  the  power  to  pass 
through   free    space,    whereas   sound 


■   light 


terial  medium  for  transmission.     The 

radiation  Is  also  applied  to  positively  and 
negatively  charged  particles  projected  with 
high  speed,  such  as  the  cathode  rays,  or 
the  alpha  and  beta  rays  from  radioactive 
substances.      (See   Radioactivity.) 

RADIANT  LIGHTING  FIXTURE  CO.. 
INC.— 33  Bleecker  St.,  New  York.  N.  Y, 
Manufacturer  of  lighting  fixtures. 

RADIANT  MFQ.  CO.,  THE.— Water  ft 
Perry  Sts.,  Sandusky,  Ohio.  Manufacturer 
of  lighting  and  power  plants.  Business  es- 
tablished 1919.  President  and  general 
manager,  J.  W.  Wellington;  vice-president, 
secretary  and  treasurer,  H.  S.  Hill;  sales 
manager.  A.  H.  Ambrose. 

RADIATION.— The  ad 
diatlng  or  emitting  ray 

heat  from  various  hodlp 
or   mechanical.    _.. 

f  usually  . 
icrally  made  to  prevent 
me  radiation  as  tar  as  possible.  Radiation 
of  light  is  usually  desired  and  is  always 
accompanied  with  some  heat  radiation 
also.  Radiation  of  electromagnetic  waves 
Is  what  makes  radio  communication  pos- 
sible. 

RADIATION  LOSSES  IN  FURNACES  — 
In  electric  or  electrolytic  furnaces,  tha  pro- 
portion of  the  energy  of  the  current  used 
which  Is  lost  by  radiation  from  the  outer 
surface  of  the  furnace  and  Its  appendages. 
Numerous  electrodes  projecting  from  the 
furnace  may.  for  Instance,  carry  large 
amounts  of  heat  out  of  the  furnace  which 
arc  lost  by  radiation  from  tin 
faces  of  the  same.    All  such 


of  heat 
i.       Radii 
either 
nless   designed 


and  provisli 


order 


dim 


While   alum      ....    . 

of  reducing  radiation    losses. 

RADIATOR  BULBS.— See  Bulbs  for  lu- 
minous radiators. 

RADIATOR  HEATERS.— See  Heaters, 
electric,   automobile. 

RADIATOR,  TRANSFORMER.— A  tube 
or  nest  of  tubes  extending  outside  of  the, 
tank  from  top  to  bottom  of  a  large  trans- 
former. It  offers  a  circulation  path  for 
the  transformer  oil  with  Increased  radiat- 
ing surface  for  cooling.  In  some  cases 
these  tubes  are  corrugated  lengthwise  in 
Order    to    still    further    increase    the    sur- 


RAD1ATOR 

-lectrlc,  air  o 

RADIO.— T 


.    the 


f  ade    name     for     lumlnoui 
factored    by    American    Lu- 
Products     Co.,     Huntington     Park. 


RADIO     AMPI 

RADIO     ANTENNA     SUPPORTS— S  e  < 

Antenna  supports,  steel  pole;  Antenna 
supports,  wood  pole  or  mast;  Towers,  re- 
inforced concrete,  radio,  power  transmis- 
sion, etc.;  Towers,  steel,  radio  antenna. 
RADIO     BUZZERS.-  Sep    Buiiers.     elec- 


RADIO  COHERERS.— See  Coherers  and 
decoherers,  radio. 

RADIO      COILS.— See     Colls,      Induction. 

RADIO  COMMUNICATION,  DEVELOP- 
MENT AND  STATUS  OF.— Radio  commu- 
nication Is  the  science  and  art  of  commu- 
nication by  means  of  elect  romrgne  tic- 
waves  or  radiation,  which  arc  Identical 
with  light  except  In  wave  length.  The 
wave  lengths  In  common  use  lie  between 
SO  and  16.000  meters  (frequencies  between 
3,000.000   and    18,000    cycles    per    second,    as 

that  of  light,  approximately  1X10*  meters 
or  136,000  miles  per  second.) 

Radio  communication  systems  require; 
(1)  the  production  of  alternating  electrical 
energy  In  the  frequency  range  given  above 
at  a  transmitting  stntion:  (2)  the  radia- 
tion of  this  energy  into  space  in  the  form 
of  electromagnetic  waves;  (3)  the  absorp- 
tion of  a  portion  of  this  electromagnetic 
energy  at  the  receiving  stations  and  Its 
transformation  Into  some  form  of  energy 
capable  of  affecting  some  one  of  the  hu- 
man senses.  The  power  consumed  in  a 
transmitting  station  varies  from  a  few 
watts  to  1000  kilowatts  depending  on  the 
distance  of  communication  and  the  trans- 
mission conditions.  The  power  received 
at  the  receiving  station  is  of  the  ord:  r  of 
a  few  millionth*  of  a  watt. 

The  name  "wireless  telegraphy."  later 
shortened  to  "wireless."  was  first  applied 
to  this  means  of  communication  to  em- 
phasize the  uniqueness  of  communication 
without  connecting  wires.     Modern  writers, 

"radio  communication"  as  a  broad  term 
including  all  typ-a  of  communication  malt- 
ins;  use  of  elcctromRKnetic  radiations  of 
the  wave  lengths  cited  above.  The  term 
"space   t-legraphy   and   telephony"   Is  also 

Radio  communication  was  predicted  by 
Clerk    Maxwell    In    IBB6.      Researches    made 


Mar 


liil. 


i'/t  miles  wis  nccomplishcd  by  i>urlleimu 


-   the   ( 


l:!i<l»nib]( 


radio  telegraphy  Is  due  him.  Since  tit' n 
great  advancee  have  been  made  In  the  in- 
dividual  efforts  of  many   workers. 

Frrhaps  the  most  noteworthy  single 
achievement  Is  the  development  of  the 
three-electrod''  (>)<  etron  or  vacuum  tube 
and  Its  adaptation  to  the  radio  Held.  This 
instrument  was  first  built  by  Lee  de  Fnr- 
eet  and  patented  by  hii 
lis  developm.  nt  '    ' 

has    done    mnr 


After  his  early  work  Marconi  trans- 
ferred his  activities  to  England,  where  in 
1896  he  look  out  his  first  patent.  In  1897 
— "      formed  to  acquire  his  pat- 


miles,  and  in  1907  stations  at  Cllfden.  Ire- 
land, and  Glace  Bay.  Nova  Scotia,  were 
opened   for  transatlantic  service. 

Early  transmitting  circuits  were  very 
almple,  consisting  of  an  elevated  antenna 
with  a  coll  and  spark  Rap  In  scries  with  it. 
A  transformer  or  spark  coil  was  used  to 
charge  the  aerial.  The  broad  wave 
radiated  by  such  a  set,  however,  made 
necessary  some  modification  and  the  well 
known  coupled  circuit  system  was 
developed  (see  Radio  telegraph  transmit- 
ting  apparatus). 

Early  receiving  apparatus  made  use  of 
tha  coherer;  this  gave  way  to  the  crystal 
detector,  which  In  turn  is  being  rapidly  re- 
placed by  the  electron  tube.  (See  these 
separate  headings.) 

The  development  of  the  radio, telephone 
was  necessarily  delayed  until  the  develop- 
ment of  continuous-wave  transmitting  ap- 
paratus. In  1907  Poulsen  established  radio- 
phone communication  over  a  distance  of 
170  miles  using  an  arc  for  generating  the 
high  frequency.  The  great  problem  In  the 
development  of  the  radio  telephone  has 
been  the  control  of  large  amounts  of  high- 
frequency  power  by  the  minute  amount  of 
energy  in  the  human  voice.  This  control 
is  called  modulation.  Ip  early  arc  radio- 
phone sets  modulation  was  accomplished 
bv  using  several  microphones  at  onee  and 
connecting  them  In  series  or  pareltel  direct- 
ly Into  one  of  the  oscillating  circuits. 

The    development    of    the    electron    tube 

amplifier  has    simplified    greatly   the ■• 

lem  of  modulatti  "        '*      '  "" 

Western  Electric  ^o.  nss  ainu  maue  uw  ui 
electron  tubes  as  generators  of  the  hiRh- 
frequency  oscillation.  In  1916  this 
pany  carried  on  a  series  -'  •■■•■"<>■ 
tests  from  the  Arlington  tmuwi  wmt  =■ 
battery  or  over  500  power  tubes  for  am- 
plifying Ihe  high  frequency  which  had 
been  generated  and  modulated  by  smaller 
tubes.     Speech  was  transmitted  s 


radio  telephony.  The 


radiophone 


r   B000   r 


ml 


New 

..„„  tubes  and  a  magneTic  amplifier  to 
modulate  the  energy  from  an  Alexander- 
Tim  recent  European  war  brought  about 
extensive,  developments'  in  the  field  of 
radio  communication.  Airplanes  ' 
equipped  with  low-power  transmitting 
receiving  equipment  in  order  that  V..w 
might  keep  in  constant  communication 
with  base  stations.  The  best  airplane 
sets  contained  electron-tube  high-fre- 
quency generators  and  could  be  used  for 
either  telegraphy  or  telephony.  One  type 
of  airplane  antenna  consists  of  a  long  wire 
which  is  let  out  from  the  fusilage.  The 
body  of   the  airplane   acta   afl   a   counter- 

The  radiophone  was  also  used  to  some 
extent      for      intercommunication      between 

sltlve  transmitters  and  loud- speaking  re- 
ceiving equipment  make  it  possible  for  the 
eommnnder  of  one  ship  to  speak  with  the 
commander  of  another  without  either  of 
th^m    leaving  his   post   on   the  bridge. 

Radio  communication  was  also  extensive- 
ly used  for  sliort  distances  upon  the  battle- 
fields, particularly  where  wire  connection 
hod  -been  broken.  One  very  successful 
type  of  trench  set  developed  near  the  close 
of  the  war  made  use  of  ft  loop  antenna 
energised  by  a  specially  constructed  bus- 
ier A  second  important  use  of  radio  ap- 
paratus upon  the  battlefield  was  to  deter- 
mine the  location  of  enemy  radio  outfits 
by  directional  loop  receiving  apparatus. 
The  changes  in  location  of  enemy  trans- 
mitting stations  often  gave  valuable  In- 
formation as  to  the  movement  of  enemy 
troops.  Directional  receiving  apparatus 
wai  also  used  hv  airplanes  In  navigating 
without  the  aid  of  visible  landmarks. 

In  ail   the  radio  development  which   took 
■lace    during   the    war    the    electron    i 
p'aved    a    very    Imp, 
of   the  advencem-n. 
has  been  made  Is  due  t 

Fields   for    Radio   Communication.     The 

wiih   communication   with   ships.     In   this 
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one  field  atone  the  importance  of  the  radio 
telegraph  cannot  be  overestimated.  Be. 
fore  Its  advent,  ships  leaving  port  wen 
completely  Isolated  anil  thousands  of  shlpi 
have  been  lost  without  a  trace  of  whai 
"1    them,    whereas   they 


;    of 


I    of    I 


one  land  station.  Thousands  of  passengers 
and  crew  have  been  rescued  through  aid 
summoned  by  the  famous  "8.  O.  B."  radio 
call. 

According    to    the    laws    of    the    United 


leave  any  port  of  the  United  States 
less  equipped  with  efficient  apparatus 
radio  communication.  In  good  order, 
liable  of  transmitting  and  receiving  n 
sages  over  a  distance  of  100  miles. 
operator  must  be  on  duty  at  all  tl 
while    the   ship   Is    being   navigated. 

At  present  commercial  ship  sending 
paratus     is     almost     entirely     confined 
damped-wave    transmitting    equipment    of 
from  1  to  5  kw.  operating  on  COO  and  300- 
meter  wave  lengths. 

Another   Increasingly   Important    field    for 
the    radio    telegraph    Is    transoceanic    and 

service  requires  much  higher  powered  ap- 
paratus, which  is  almost  invariably  of  the 
undamped-wave  type.  Present  practice  is 
to  locate  a  sending  and  a  receiving  station 
from  10  to  60  miles  apart.  The  operator 
Is  located  at  the  receiving  station  and 
controls  the  transmltting-station  hev  bv  a 
land  wire.  He  Is.  therefore,  able  to  listen 
to  other  transmitting  stations  on  the  other 
side  of  the  ocean  at  the  same  time  that  he 
Is  operating  his  own  transmitting  ap- 
paratus.     This  makes  possible  duplex    op- 


of   traffic 


mlts 
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The  high-powered  Navy  stations  on  the 
eastern  and  western  coasts  send  out  time 
signals  and  weather  reports  at  stated 
hours.  The  Annapolis  and  Arlington  sta- 
tions send  time  signals  at  12  o'clock  noon, 
and  at  10  p.  m..  7Sth  meridian  time,  whirh 
are  followed  by  weather  reports.  After  the 
evening  weather  report,  the  press  news  for 
trie  day  is  transmitted  for  the  benefit  of  all 
ships   at  sea.      The   list   of   stations    giving 
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uirge.  while  It  will  never  replace  wii 
communication  for  short  distances.  It  will 
undoubtedly  be  uwd  to  supplement  wire 
service  for  long  distances,  thereby  cutting 
down   the  enormous  original   cost   and   up- 


fltted   for  such  work. 

RADIO   COMMUNICATION    INTERFER- 


i  atmospheric  disturbances  and  thai 
due  to  stations  operating  simultaneously 
on    the  same  wave  length. 

Atmospheric  disturbances,  or  "static,"  as 
thev  are  more  commonly  called,  are  the 
most  serious  limiting  factor  In  all  radio 
communication.  Static  manifests  Itse'f  bv 
clicks  and  noises  in  the  receivers,  which 
Interfere  with  the  Incoming  signals.  Static 
disturbances  are  more  pronounced  in  sum- 
mer than  In  winter,  more  pronounced  In  the 
daytime  than  at  night,  more  troublesome 
in  the  tropics  than  In  the  temperate  zones. 
end  limit  the  communication  range  over 
land  to  a  greater  extent  than  over  water 
Other  atmospheric  electrical  disturbances 
such  ss  northern  llrhts  also  Interfere  with 
radio  communication.  Various  devices  anil 
circuits  have  been  produced  for  its  elimi- 
nation but  as  yet  they  have  been  only 
partially  successful. 

To  prevent  Interference  between  sta- 
tions operating  on  the  same  wave  length, 
various  classes  of  service  are  assigned 
various  wave-length  bands.  Interference 
between  sending  stations  operating  on 
nearlv  the  same  wave  length  mav  be 
avoided  bv  using  sharply  tuned  circuits  at 
the  receiving  station.  Damped-wave  sta- 
tions cover  a  wider  band  of  wave  lengths 
than  those  sending  undamped  waves,  and 
consequently  cause  more  Interference.  The 
use  of  directive  receiving  and  transmitting 


antennas    also    helps    to    prevent    Interfer 

RADIO  COMPASSES.— See  Compasses 
radio. 

RAO  10  CONDENSERS. —  See  Con 
denser  a,    static,    radio. 

RADIO     CORP.     OF     AMERICA No 

York.  N.  T.  Manufacturer  of  radio  ap 
paratus.  Business  established  1899.  Fresi 
dent,  Edward  J.  Nally:  secretary,  Charles 
I.  Ross:  treasurer,  George  S.  DeSousa; 
general  manager,  David  Sarnoff.  Main 
office.  233  Broadway.  New  York.  N.  V. 
ISranch  offices.  Boston.  Mass.:  New  Or- 
enns.  La.:  Seattle.  Wash.;  Philadelphia. 
Pa.:  Galveston.  Tex.;  Portland.  Ore.;  Bal- 
ilmore.  Md.:  San  Francisco.  Cal.:  Norfolk, 
Va.;  Cleveland.  Ohio;  Savannah,  Ga.;  Chi- 
cago, 111.:  Port'Arthur.  Tex.;  San  Pedro, 
Cal. 

RADIO      DETECTORS.— See      Detectors. 
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■lent.  J.  O.  0's"n:  secretary  and  treasurer, 
M.  V.  Mansfield.  Main  office.  3807  Eth 
Ave.,  Pittsburgh.  Pa.  Branch  office  nnd 
warehouse,  609  Orchard  Ave..  Avalon.  Pa. 
RADIO   ELECTRON    TUBES.— See  Elec- 

RADIO       GENERATORS       (HIGH. FRE- 
QUENCY).—See       Generators.       hlgh-frc- 


rartlo. 


ADIO      RECTIFIERS.— See      Rectifier: 


RADIO  SERVICE  A  MFG.  CO.— 454  Mer- 
rick St.,  Lynbrook.  L.  I..  N.  Y.  Manufac- 
turer of  radio  equipment  and  electrical 
novelties.  Business  established  1919.  Gen- 
eral manager,  Harold  Hymans. 

RADIO  LAWS  AND  REGULATIONS  OF 
THE  UNITED  STATES.— This  valuable 
compilation  Is  published  by  the  Govern- 
mont  Printing  Office  and  may  be  obtained 
from  the  Superintendent  of  Public  Docu- 
ments, Washington.  D.  C.  for  $0.16.  a  copy. 
RADIO  SETS  OR  OUTFITS..  COM- 
PLETE. AMATEUR  AND  EXPERIMEN- 
TAL. — These  equipments  or  sets  are  rather 
small,  compact  arrangements  of  apparatus 
for  the  transmission  and  reception  of  radio 
messages.  Not  all  amateur  sets  are 
equipped  for  transmission,  but  consist 
merely  of  the  tuning  equipment  (variable 
condenser  or  Inductance,  or  both),  the  de- 
tector and  receivers.  When  they  are  made 
Tor  transmission  also,  the  equipment  Is 
much  more  complete,  including  some 
means  of  generating  the  high-frequency 
current,  usually  an  oscillation  transformer 
or  coupler  and  a  small  power  transformer. 
These  equipments  are  limited  In  the  power 
that  may  be  used.  For  experimental  pur- 
poses they  may  be  very  simple  or  if  the 
equipment  Is  used  In  a  school  or  radio 
club  it  may  be  very  complete. 
Manufacturers: 
Adsms   Morgan    Co.,    Alvln    Place.    Upper 

Montclalr.    N.    J.      "Amco." 
American    Radio    ft    Research    Corp..    21 

Park   Row.    New  York,  N.   Y. 
AudloTron  Mfg.   Co..  36   Montgomery    SL, 

San   Francisco,   Cal.      "Cunningham. " 
Bowman    ft    Co.,    A.    W.,    23    Church    St.. 
Cambridge.    Mass.       (Exclusive    distrib- 
utor, Franklin  Sales  Co.,  25  N.  Frank- 
lin  St..   Chicago.   111.) 
Bunnell    &    Co..    J.    H..    32    Park    Place. 

New  York,  N.  Y.    "Bunnell.-* 
Chicago    Radio    Laboratory.    Bavenawood 

ft  Schrelber  Aves.,  Chicago,  III. 
Clapp-Esstham   Co.,   139   Main    St.,   Cam- 

bridge,  Masa. 
Connecticut    Telephone    A    Electric    Co., 

Merlden.   Conn.      "Connecticut." 
Cramer     &     Swain,      2916     N.     16th     St- 
oma ha,   Nebr. 
Cutting  &  Washington  Radio  Corp..  6  W. 

48th   St.,  New   York,   N.  Y, 
DeForest.    Lee.     Inc..     451    3rd    St..    San 

Francisco,   Cal. 
De     Forest     Radio     Telephone     &     Tele- 
graph   Co..    1416    Sedgwick    Ave.,    Now 
York,    N.    Y. 
Eastern    Precision    Electrical    Instrument 
Co.,  68-71  Observer  St.,  Rockvllle  Cen- 
ter,   N.    Y, 
Gilbert   Co.,    The    A.    C,    Blatchley    Ave.. 
New   Haven,   Conn.      "Gilbert." 
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Gray  ft  Danielson  Mfg.  Co.,  679  Howard 
St.,   San   Francisco.    Cal.      "Remler." 

Great  Lakes  Radio  Supplies  Co.,  Inc.. 
1st    National     Bank     Bldg,,     Elm  hurst, 


Wyck  Blvd.,  Richmond  Hill,  N.  Y. 
"Grebe  Radio."  Manufacturer  of  radio 
apparatus.  The  list  of  "Grebe"  ap- 
paratus Includes  receiving  equipment 
for  oil  wave  lengths  from  150  to  20.000 
meters  and  various  combination  of 
audion  control  units,  such  as  detector 
units,  two  stage  audio- frequency  am- 
plifier units,  detector  and  single  stage, 


unit  represents  the  Ideal  cqulpmen 
for  the  amateur  or  experimenter  'who 
desires  to  "listen-In"  on  wave-lengths  " 
from  150  to  680  meters.  The  Grebe 
Type  CR-5  receiver  with  the  Grebe 
Type  RORK  two  stage  amplifier  Is  an 
unequaled  Intermediate  wave  length 
combination— with  this  outfit  It  Is  pos- 
sible to  receive  over  a  wave  length 
range  of  160  to  3000  meters.  For  those 
who  desire  an  absolutely  complete  re- 
ceiving station,  the  combination  of  the 
Grebe  Type  CR-6  with  the  Type  CR-7 
receivers  will  give  the  utmost  satisfac- 
tion. These  two  receivers  cover  the  en- 
tire used  wave  length  range  of  all  wire- 
less transmitting  stations,  1.  e..  150  to 
20.000  meters.  The  CR-6  Includes  a. 
two  stage  audio  frequency  amplifier 
unit  which  Is  available  throughout  the 
entire  wave  length  range  covered  bv 
the  CR-B  and  CR-7  receivers.  All 
Grebe  apparatus  Is  built  In  the  finest 
quartered  oak  cabinets,  and  the  best 
-obtainable  material  and  workmanship 
Is  us"d  throughout,  and  complete  In- 
structions, blueprints  and  calibration 
curves  are  furnished  with  each  instru- 
ment. Grebe  radio  will  be  found  In 
the  laboratories  and  stations  of  many 
of  the  largest  colleges  and  Grebe  ap- 
paratus Is  "standard"  with  the  vast 
army  of  amateur  radio  enthusiasts   In 

International  X-Ray  Corp.,  326  Broad- 
way. New  York.  N.  Y. 

K.  A  G.  Wireless  Supply  Co..  152  Cham- 
bers  St..   New   York.   N.   Y. 

Kennedy  Co..  The  Colin  B..  140  Second 
St.,    San    Francisco,    Cal. 

Kilbourne  ft  Clark  Mfg.  Co.,  3451  E. 
Marginal  Wav.  Seattle,  Wash.  "K  ft  C.- 
KLAUS RADIO  CO.,   Eureka.  111. 

Klltien  Radio  Mfg.  Co..  Inc.,  Flett  Ave., 
Racine.    WW. 

Liberty  Electric  Corp..  Port  Chester, 
N.    Y. 

Mercury  Radio  Appliance  Co..  672  Broad- 
way,   Brooklyn,    N.   Y.      "Meraco." 

Meyberg  Co..  Leo  J..  428  Market  St., 
San  Francisco.  Cal. 

Modern  Radio  Equipment  Co..  27  S. 
Broad  St..   Elisabeth.  N.  J.      "Modern." 

Murdock  Co..  William  J..  Everett  Ave. 
A  Carter  St.,  Chelsea.  Mass.  "Mur- 
dock." 

New  Era  Radio  Sales  Co..  Elmlra,  N.  Y, 

Parkin   Mfg.   Co.,   San   Rafael.   Cal. 

Radio   Corp.    of  America,    233    Broadway, 

New   York.   N.   Y. 
Radio    Electric   Co.,    The,    3807   5th   Ave., 

Pittsburgh.  Pa, 
Radio    Service    &    Mfg.    Co..    454    Merrick 

Rd  .    Lynbrook.    L.    I..    N.    Y.      "Radio 

Radloland  Co..  209  Alsop  St..  Jamaica, 
N.  Y.      (Radio  telephone.)      "Sterns," 

Simon.  Emll  J..  217  Broadway,  New 
York,   N.   Y. 

Wilcox  Laboratories.  Inc..  The.  131  S. 
Falrvlew  Ave..   Lansing,   Mich.     "Wll- 

Wireless  Specialty  Apparatus  Co.,  C  ft 
Fargo  Sts..  Boston,  Mass. 

RADIO  SETS  OR  OUTFITS,  COM- 
PLETE, COMMERCIAL  AND  MARINE.— 
Commercial  and  marine  radio  stations  are 
sometimes  made  very  powerful  and  the 
equipments  therein  are  very  extensive  and 
complete.  While  these  are  not  called  sets 
or  outfits,  because  of  their  ex  tens!  veneas, 
the  manufacturers  llnt'-ct  here  are  in  posi- 
tion to  supply  the  various  Individual  ap- 
paratus required.  In  addition  there  are 
some  smaller  complete  outfits  used  on  the 
smaller  vessels  and  in  the  smaller  com- 
mercial stations.  The  apparatus  contained 
in  such  outfits  Is  varied,  depending  upon 
the  location  o(  the  station,  the  volume  of 
hu  sine  SB  expected  and  the  distance  over 
which    communication    Is    desired.      For    a 
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more  complete  discussion  ol  the  apparatus 
see  Radio  telegraph  transmitting  appar- 
atus: Radio  telephone  transmitting:  ap- 
paratus- Radio  telegraph  and  telephone  re- 
ceiving  apparatus. 

Manufacturers: 

Adams   Morgan    Co.,    Alvln   Place.    Upper 


Montclalr.    N.    J. 


.    Research    Corp..    £1 


Schrelber   Aves.,    Chicago,    111. 

Clapp-Eastham  Co.,  ias  Main  St.,  Cam- 
bridge.   Mass. 

Connecticut  Telephone  ft  Electric  Co., 
Herlden.   Conn.     "Connecticut." 

Cutting  ft  Washington  Radio  Corp.,  6 
W.    48th    St.,    New   York,    N.   T. 

DeForest.     Lee.     Inc.,    4B1    3rd    St..     San 


Franc 


.    Cal. 


De  Forest  Radio  Telephone  ft  Telegraph 
Co.,  1416  Sedgwick  Ave.,  New  York, 
N.   T. 

Eastern  Precision  Electrical  Instrument 
Co.,  88-71  Observer  St.,  Rockvllle  Cen- 
ter,  N.   Y. 

Federal  Telegraph  Co.,  812  Hobart  Bldg.. 
San    Francisco.   Cal. 

Gray  A  Danlelson  Mfg.  Co.,  57A  Howard 
St.,   San  Francisco,    Cal.      "G.  D." 

Great  Lakes  Radio  Supplies  Co..  Inc. 
1st  Natlo.ial  Bank  Bldg..  Elmhurst.  HI. 
"RVA." 

GREBE  ft  CO.,  INC.,  A.  H..  70  Van 
Wyck  Blvd..  Richmond  Hill,  N,  Y. 
"Grebe  Radio."  (See  descriptive  ad- 
vertisement under  Radio  sets  or  out- 
fits complete,  amateur  and   expertmen- 

Internatlonal    X-Ray    Corp..    326    Broad- 
way,  New  York,   N.   Y. 
Kennedy    Co.,    The    Colin   B..    140   Second 

St..    San    Francisco,    Cal. 
Kllbourne    ft    Clark    Mfg.    Co.,     3451     E. 

Marginal  Way.  Seattle,  Wash.  "K  ft  C." 
Klltien   Radio  Mfg.  Co.,  Inc.,   Flett  Ave.. 

Racine.  Wis. 
Liberty     Electric     Corp.,     Port     Chester. 

N.    Y. 
Meyberg    Co.,    Leo    J.,    428    Market    St.. 

San  Francisco,    Cal. 
Modem     Radio     Equipment     Co..     27     S. 

Broad  St..  Elizabeth,  N.   J.      "Modern." 
New  Era  Radio  Sales  Co..  Etmlra,  N.  Y. 

"Universal." 
Radio   Corp.    of   America,    233    Broadway. 

New   York,    N.    Y. 
Radio    Service    ft    Mfg.    Co..    454    Merrick 

Rd..    Lynbrook.    L.    I.,   N.   Y. 
ROBBINS    ft    MYERS    CO.,    THE,     La- 

gonda    Ave.    ft    Leah    St.,    Springfield. 

Simon,'    Em  II    J.,     217    Broadway.    New 

York.    N.    Y. 
Tecla  Co.,    Inc..    Detroit.  Mich. 
Wireless    Specialty    Apparatus   Co.,    C    ft 

Fargo   Sta.,    Boston,    Mas*. 
RADIO      SETS      OR      OUTFITS.      COM- 
PLETE,   MILITARY,    NAVAL    AND    AIR- 
" -      ~  "■  nils 


tlvely  short  distance.  The  military  and 
airplane  sets  are  often  contained  In  a 
single  box  or  cabinet,  having  a  small  panel 
In  the  front  or  top.  on  which  are  Che 
operating  handles  for  the  variable  resist- 
ances, Inductances  and  condensers.  Jacks 
for  plugging  In  the  receivers,  and  various 
switches  and  lndi(i\tlng  instruments.  These 
sets  are  for  portable  use.  Larger  and 
more  powerful  and  complete  outfits  are 
also  used  In  military  service.  These  are 
sometimes  mounted  on  automobile  bodies 
or  small  handcarts.  Some  large  perma- 
nent military  stations  contain  apparatus 
resembling  that  found  In  the  commercial 
stations,  but  that  Is  not  Included  In  this 
classification. 

Naval  sets  or  outfits  resemble  those  used 
for  military  service  in  many  of  the  smaller 
destroyers,  submarines,  etc.  The  main 
difference  is  that  In  these  vessels  they  are 
Installed  permanently,  and  the  necessity 
for  lightness  and  compactness  is  not  so 
dominant.  Some  naval  equipments  are  also 
very  large  and  powerful  and  are  capable 
of  transmitting  over  great  distances.  Th's 
Is  nearly  always  special  apparaus  made 
to  meet  the  particular  specifications. 
Manufacturers: 
Adams   Morgan    Co..    Alvln    Place,    Upper 

Montclalr.   N.   J.      "Amco." 
American    Radio   ft    Research    Corp.,    21 

Park   Row.   New   York.    N.   Y. 
Chicago    Radio    Laboratory,    Ravenswood 

ft    Schrelber    Aves..    Chicago,    111. 
Clapp-Eastham  Co..    139  Main   St..    Cam- 
bridge.   Mass. 


Cutting  & .  Washington  Radio  Corp.,  8 
W.    48th    St.,    New    York,    N.    Y. 

DeForeat.  Lee.  Inc.,  461  3rd  St.,  San 
Francisco.  Cal. 

De  Forest  Radio  Telephone  ft  Telegraph 
Co.,    1416    Sedgwick    Ave.,    New    York, 

Eastern  Precision  Electrical  Instrument 
Co.,  68-71  Observer  St.,  Rockvllle  Cen- 
ter.  N.1  Y. 

Federal  Telegraph  Co.,  812  Hobart  Bldg., 
San   Francisco,  Cal. 

Gray  ft  Danlelson  Mfg.  Co.,  679  Howard 
St.,  San  Francisco.  Cal. 

Great  Lakes  Radio  Supplies  Co..  Inc., 
1st  National  Bank  Bldg.,  Elmhurst,  111. 
"RVA." 

GREBE  ft  CO.,  INC..  A.  H-.  70  Van 
Wyck  Blvd.,  Richmond  Hill.  N.  Y. 
"Grebe  Radio."  (S'e  descriptive  ad- 
vertisement under  Radio  sets  or  outfits 
complete,    amafur    and    experimental.) 

International  X-Rnv  Corp.,  326  Broad- 
way,  New  York.   N.   Y. 

Kennedy   Co..    The   Col'n    B..    140   Second 

Kllbourne  A  Clark  Mfg.  Co.,  3451  E. 
Marginal   Way.    Seattle,    Wash.    "K.    ft 

K'lizen  Radio  Mfg.  Co..   Inc..   Flett  Ave.. 

Racine.   Wis, 
Liberty   Electric  Corp.,    Port   Ch'ster.    N, 

Meyberg    Co.,    Leo    J..    428    Market    St. 

San   Francisco.   Cal. 
Modem     Radio     Equ'pment     Co        27     S 

Broad  St..   Elizabeth  -N.  J.      "Modern." 
New    Era    Radio    Sales    Co.,    Elmlra     N 

Y.      "Universal." 
Radio   Corp.    r.f  America,    233    Broadway. 

New  York.  N.  Y. 

JEmfl     J.,     217     Broadway,     New 


RADIO  SPARK   GAPS— See  Spark   gaps. 

RADIO     STATIONS,     HIGH-POWER.— A 

partial  list  of  high-powered  stations  show- 
ing geographic  location  of  station,  also 
type  and  power  where  known.  Is  given 
below:  Annapolis.  Md..  arc.  500  kw.:  Ar- 
lington. Va..  spark  and  arc,  lOu  kw.;  Bal- 
boa. C.  Z.,  arc.  100  kw.:  Bordeaux.  France 
arc.  1000  kw.:  Carnarvon,  Wales:  Cavlte 
P.  I.,  arc,  360  kw.:  Cordova.  Alaska,  arc. 
30  kw.;  Funlbashl.  Japan,  arc:  Lyons. 
France,  arc  and  alternator,  260  kw.;  .Mexico 
City.  Mexico,  damped;  Nantes.  France, 
arc;  Nauen.  Germany,  alternator,  150  kw  ; 
New  Brunswick.  N.  J.,  alternator,  200  kw.; 
Pear!  Harbor.  Hawaii,  arc.  100  kw.;  Rome. 
Italy,  are.  300  kw.;  San  Diego,  Cal.  tuned 
spark.  300  kw.:  Sayvllle.  L.  I.,  arc:  Stnvan- 
gen,    Norway,    40    kw.;    Tuckerton,    N.    J.. 

RADIO  TELEGRAPH  '  AND  TELE- 
PHONE RECEIVING  APPARATUS.— Ap- 
paratus for  the  reception  of  radio  signals 
falls  into  two  distinct  class's,  that  for 
receiving  undamped  waves  and  that  for 
receiving  damped  waves.  The  apparatus 
for  receiving  radio  telephone  speech  may 
he    Identical    with    that    used    Tor    damped 

mped  waves,  the  energy 


Inductance,  or  both.  The  Incoming  waves 
set  up  electrical  oscillations  in  the  tuned 
antenna  which  are  applied  to  a  detector 
directly  or  by  the  aid  of  a  second  circuit. 
The  energy,  after  rectification  by  the  de- 
tector, Is  used  to  actuate  a  telephone  re- 
ceiver diaphragm  or  some  recording  de- 
vice. The  Incoming  energy  may  be  ampll- 
fl-d  before  or  after  rectification,  or  both. 
Undamped-wave  receiving  apparatus 
contains.  In  addition  to  the  above  men- 
•       Veaklng  up  the 


method 


udlo-freonency  groi 
k  rrcquen 
mitten  wave.  -i'he  most 
of  doing  this  Is  to  comb1 
coming  oscillations  energy  rrom  a  local 
oscillator  or  such  frequency  that  the  beats 

R reduced  by  the  Interf  renee  of  the  two 
■cquencles  will,  when  rectified,  be  audible 
In  the  receivers.  This  method  Is  common- 
ly known  as  heterodyne  reception. 

RADIO  TELEGRAPH  TRANSMITTING 
APPARATUS.— This  may  be  divided  Into 
two  classes,  damped  and  undamped  wave 
apparatus. 


Damped-wave  transmitting  apparatus 
produces  and  radiates  high-frequency  elec- 
trical energy  by  the  aid  of  the  discharge 
of  a  condenser  through  an  Inductance,  the 
of    the    circuit    being    less    than 


i    the 


a  standard  damped  set  circuit  a-c.  energy 
Is  transformed  to  a  voltage  of  approxi- 
mately 20,000  to  charge  a  condenser.  When 
the  voltage  across  the  condenser  becomes 
sufficient  to  break  down  the  resistance  of 
the  gap.  the  condenser  discharges  through 
the  gap  and  Inductance.  The  energy  is 
then  absorbed  by  the  aerial  circuit,  this 
circuit  being  tuned  to  the  radio  frequency 
produced. 

In  low-power  sets  the  transformer  la  re- 
placed by  a  spark  coll  with  vibrator  and 
A-c.  supply.  The  key  Is  usually  placed  In 
the  low-voltage  circuit  of  the  transformer 
or  spark  coll.  (For  descriptions  of  In- 
dividual  pieces  of  apparatus  see  separate 

Commercial  ship  sets  generally  use  500- 
cycle  current  at  110  volts  supplied  by  a 
special  generator.  The  gap  Is  usually  of 
the  rotary  or  quenched  type  (See  spark 
gaps  radio)  and  the  power  ranges  from 
V,  lo  10  kw.  Amateur  land  sets  are  usually 
1  kw.  or  less  with  (0-cycle  simply  and  use 
a  rotary  gap-  Commercial  land  sets  range 
as  high  as  100  kw.  Higher  power  damped 
sets  have  been  huilt  but  proved  unfeasible. 
The  U.  S.  Navy  damped  set  at  Arlington. 
Va..  used  for  s-ndlng  time  signals  and 
weather  reports,  Is  a  100-kw.  damped  set 
using  600-cycle  primary  supplv  and  a  ro- 
tary synchronous  gap.     It  radiates  a  2500- 

Undamped-wave  or  continuous- wave 
radio  telegraph  transmitting  apparatus 
produces  and  reflates  high-frequency  elec- 
trical energy  of  constant  amplitude.  Thin 
type  of  energy  Is  commonly  produced  by 
one  of  three  classes  of  apoaratus:  arc'gen- 
erator.  high-frequency  alternator,  or  elec- 
tron tube  oscillator.  Practically  all  high- 
power  transmitting  equipment  is  of  the 
undamped-wave  type.  Until  recently  ere 
equipment  has  been  the  more  universally 
used,  but  some  of  the  beat  communication 
records  have  been  made  by  alternator 
equipment  In  the  United  Slat's  and 
Germany. 

RAOIO  TEt-EORAPHV.— A  system  of 
communication  by  means  of  electromag- 
netic signals  transmitted  or  radiated 
through  space  as  electromagnetic  waves. 
It  was  originally  called  wir'iess  telegraphy 
because  it  usrs  no  line  wires.  S-e  Radio 
Communication,    development    and    status 


RADIO  TELEPHONE  TRANSMITTING 
APPARATUS.— This  apparatus  consists  of 
a  method  for  generating  high -frequency 
undamped  waves  nnd  a  mrans  for  varying 
the  amplitude  of  (his  energy  to  correspond 
with  the  modulations  of  the  voice.  The 
most  common  method  of  generating  high 
frequency  for  the  radio  telephone  is  hv  a 
high-power  electron  tube  oscillator.  Mod- 
ulation of  high  frequency  produced  by  this 
method  may  be  accomplished  by  varying 
'Ither  the  grid  voltag"  or  plate  vo'tage  of 
the  oscillator  tube.  If  Ihe  plate  voltage  ia 
varied,  a  second  electron  lube,  called  the 
modulator.  Is  connected  in  parallel  with 
the  oscillator,  the  nlate  voltage  of  both 
tubes  being  supplied  by  a  common  source 
through  a  high  Hdueinnce.  If  the  sne"ch 
frequency  Is  applied  lo  the  grid  of  the 
modulator,  the  current  taken  by  the  mod- 
ulator will  cause  a  variation  of  the  voltage 
applied  to  the  oscillator  es  well  and  con- 
sequently   the    amplitude   of   th*  radio- fre- 

One  advantage  of  this  type  or  modulation 
over  the  grid -voltage  variation  method  Is 
the  fact  that  complete  modulation  gives  a 
variation  in  output  current  of  from  zero 
to  that  of  the  unmodulated  value,  while 
the  grid-voltage  variation  method  al- 
lows for  a  variation  of  from  sero  to  that 
of  the  unmodulated  value  only.  This 
Is    due    to   the    fact    that    the  variations 

tube  cause  the  voltage  across  the  choking 
Inductance  to  either  add  to  or  subtract 
from  the  voltage  of  the  generator  In  such 
a  way  that  the  total  current  taken  bv  the 
two  tubes  Is  constant.  An  additional  ad- 
vantage Is  due  to  the  fact  that  the  out- 
varies  directly  with  the  plate  voltage  over 
a  large  range.  Therefore,  a  plate -voltog" 
variation  method  of  modulation  gives  very 
little   distortion. 

Some  notable  radio  telephone  work  has 
been  done  using  sn  Alexanderson  a'terna- 
tor  as  a  source  of  high  frequency  coupled 
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to  a  magnetic  am  pi  i  Her  circuit.  Speech 
applied  to  (he  magnetic  amplifier  changes 
the  tuning  of  the  circuit  and  consequently 
the   amount  of  energy  absorbed   from   the 


articulate  speech  through  distance  la  ac 
compllshed  by  means  of  electromagnet  It 
waves.  This  system  was  formerly  called 
wireless  telephony.  See  Radio  commun' 
cation.    de*lopment   and    status  of. 

RADIO  30.— Trade  name  for  commerc! 
lighting  unit  manufactured  by  the  Gei 
eral   Gas  Light   Co..   Kalamaioo,   Mich. 

RADIO    TRANSFORMERS.— See    Tran: 


for 

RADIO  TRANSMITERS.— See   Transm 

RADIO  TUNERS— Oea  Tuners,   radio 
RADIO-  VITANT-— Trade  name  tor  el< 

t roth erapeu tic  apparatus  manufactured  by 
the  Burdlck  Cabinet  Co..  Milton.  Wis. 

RADIOACTIVITY.— Becquerel  discoverer 
in  1896  that  uranium  and  Its  compound  i 
give  off  radiation  different  from  light.  Thli 
radiation  Is  Invisible,  acta  on  a  photo- 
graphic  plate,  and  penetrates  considerate 
thickness  of  paper  and  other  materials,  in- 
cluding metals.  In  addition  to  uranium 
thorium,  polonium,  actinium  and  radium 
have  been  found  to  be  radioactive. 

Rutherford  has  shown  that  there  arc 
three  types  of  radiation  or  rays,  which  h" 
called  the  alpha  rays,  the  beta  ra-n  snl 
the  gamma  rays.  In  the  case  of  polonium, 
alpha  rays  only  are  emitted.  Alpha  ra-'a 
are  found  to  be  positively  charged  rar- 
tfcles  having  a  mass  about  four  times  t'^at 
of  a  hydrogen  atom.  This  Is  almost  iden- 
tical with  the  mans  of  an  atom  of  helium. 
IJrtd  rays  are  charged  negatively,  have 
a  mass  about  1/1800  of  the  mass  of  a 
hvdros-en  atom  and  are  emitted  with  a 
velocity  almost  as  great  as  that  of  light. 
Gamma    rays  are   ether   pulsations    similar 

When  traveling  perpend  leu  !ar  to  a  mag- 
netic or  an  electric  field,  alpha  rays  are  de- 
flected in  one  direction  and  beta  rays  In 
the  opposite  direction,  while  gamma  rays 
are  not  deflected  at  a'l.  All  three  tyoe* 
of  radiation  act  on  a  photographic  plate 
and     Ion  lie     gases,     but     in     different     de- 

A  common  test,  for  radioactivity  Is  to 
pine  the  substance  In  a  gold-leaf  electro- 
neo-e  n'hich  la  charged.  If  radiation  Is 
emitted,  the  air  in  the  electroscope  be- 
come* conducting  and  the  gold  leaf  fa'l* 
as  It  knes  its  charge.  The  rate  rf  fall  of 
(he>  gold  1-af  is  a  measure  of  the  radlo- 
ar'lvl'y  of   the  aamtile   tested. 

Radioactive  substances  undergo  transfor- 
mations which  alter  their  properties.  In- 
cluding their  atomic  weight.  Home  of  these 

are  slow.  Radium  Is  believed  to  change  in'o 
rafl'o  lead,  hut  It  requires  more  thin  1700 
years  for  th~  rhanere  to  be  half  com- 
pleted: M.  Curie  observed  that  radium 
rontlnuallv  gives  off  heel  as  a  result  of 
enertfv  being  liberated  during  the  emission 

RAD IODDCTOR.— Trade  name  for  heel- 
ing element  manufactured  bv  the  H.  G. 
Weeks  Mfg.  Co..  Hamilton.  Ohio. 

RADIOGRAPHY.— A  name  sometime* 
given  to  the  art  of  making  X-ray  photo- 
graphs or  radiographs,  usually  of  an 
opaque  object. 

RADIOLAND.  CO.— SOS  Alsop  St.. 
Jamaica.  N.  T.  Manufacturer  of  radio 
apparatus.  Business  established  1920.  Pres- 
ident, treasurer  and  g-nernl  managrr. 
Morton  W.  Sterns:  v  Ice -ores  id  en  1  snd  sec- 
retary.  Carl  A.    Baas.     Factory.   Bronx,   N. 


Electric   Fixture    Co..    17    S. 
Chicago.   III. 

RADIOPHONE.— A  frequently  used  con- 
traction of  radio  telephone. 

RADIOPHONE.— Trade-  name  for  radio 
telephones  manufactured  bv  Ihe  De  Forest 
Radio  TeleDhone  &  Tel  grnph  Co..  HIS 
Sedgwick  Ave..  New  York.  N.  T.,  and  Lee 
DeForest,   Inc..   til  3rd  St.,  San  Francisco. 


Cai. 


C.    White   Co.,    North    Bennington.    Vt. 

RADIOSCOPE.-    Trade    name  for  stereop- 
1 1  cons     and     projectors     manufactured     by 


A.  T.  Thompson  ft  Co.,  IS  Tremont  PI. 
Boston.  Mass. 

RAD10SCOPE8.  ELECTRIC— A  devuM 
used  to  examine  patients  by  means  of  X- 
rays  for  medical  and  dental  diagnosis.  It 
consists  of  an  X-ray  tube,  with  a  fluores- 
cent screen  and  Is  operated  from  a  high- 
frequency  source  of  supply.  Other  names 
given  to  this  apparatus  are  roentgenoscope 
or  fluoroscope.  Also  see  X-rt 

RADIOSCOPY.— The  art  of  making 
:....!..,    „, .    0(  the   numHI1   body, 


by  t: 


e  of  ll 


with 


employ  Ins; 


a    fluorescent 

photography. 

RADI0TRON6.— Trade  name  for  vacuum 
ibes  for  radio  detection  and  amplification 


RADIUM.— Radium  Is  a  heavy.  stro__. 
radioactive  element  discovered  by  M.  and 
Mme.  Curie  in  1898.  Ita  atomic  weight  ll 
210.  It  was  originally  obtained  from  pitch- 
blende from  Austria.  Recently  the  chief 
source  of  supply  has  been  the  mineral 
carnotlte  found  In  Colorado.  Radium 
curs  In  very  small  quantities,  only  a 
milligrams  being  obtained  by  the  chemical 
treatment  of  a  ton  of  the  best  ore.  It  la 
consequently  very  expensive.  Radium 
bromide,  or  some  other  compound  of 
radium.  Is  generally  used  Instead  of  the 
pure  element-  The  principal  uses  are  for 
scientific  Investigations  and  for  therapeutic 
purposes.  The  radiations  from  radium  act 
on  living  tissues  In  a  manner  similar  to 
X-rays  and  are  found  to  have  valuable 
curative  properties  In  certain  diseases.  Al- 
so  see   Radioactivity. 

RADIUM. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Milwaukee 
Auto  Specialty  Mfg.  Co..  Inc..  711  Chest- 
nut  St.,   Milwaukee,   Wis. 

RADIUM  LTD.,  U.  S.  A.—*  W.  45th  St.. 
New  York,  N.  Y.  Manufacturer  of  electro- 
meters, electroscopes  and  luminous  com- 
pounds. Business  established  1914.  Pres- 
ident, Rich  Kay;  secretary.  A,  G.  B. 
Hanke;  general  manager,  Henry  H.  Singer. 

RADIUM  LUMINOUS  MATERIAL  CORP. 
— G8  Pine  St.,  New  York.  N.  Y.  Manufac- 
turer of  luminous  switch  buttons,  plates, 
compounds,  etc.  Business  established  1915. 
President,  Dr.  S.  A.  Sochocky;  vice-pres- 
ident. W.  Redmond  Cross;  secretary. 
Thomas  R.  Strong;  treasurer,  Arthur 
Boeder;  sales  manager.  C.  H.  Dlmlck.  Fac- 
tory,   Orange.   N.  J. 

RADOJET.— Trade  name  for  electric 
vacuum  pumps  manufactured  by  the  C. 
H.  Wheeler  Mfg.  Co.,  Lehigh  ft  Sedgley 
Aves..  Philadelphia,  Pa. 

RAGOT2KY,  C.  A.— I35S  N.  81st  St.. 
Philadelphia.    Fa.      Manufacturer    of    angle 

RAHMANN  *  CO..  OEORGE.— 31  Spruce 
St.,  New  York.  N.  Y.  Manufacturers  of 
leather  belting  and  belt  dressing.  Busi- 
ness established  1886.  Partnership.  George 
Rahmann  and  Arthur  H.  Rahmann. 

RAIL  BOND  PROTECTORS.— See  Pro- 
tectors, rail  bond. 

RAIL  BOND  TESTERS.— See  Testers, 
rail   bond. 

RAIL  BONDING  TOOLS.— See  Bonding 
tools. 

RAIL   BONDS,— See  Bonds,   rait. 

RAIL  JOINT  CO.,  THE.— CI  Broadway, 
New  York.  N.  Y.  Manufacturer  Of  rail 
Joints. 

RAIL  JOINTS  (INSULATING).— See 
Joints,   rail. 

RAIL  WELDERS.— See  Welders,  electric 
rail. 

RAIL  WELDING  &  BONDING  CO.— 
Cleveland.  Ohio.  Manufacturer  of  electric 
rail  welding  and  bonding  apparatus.  Busi- 
ness established  1910.  President,  Edward 
R.  Alexander:  vice-president,  George  A. 
Klrkenclale:  treasurer  and  general  man- 
ager. W.  E.  Traster.  Main  office.  2100 
Woodland  Ave..  Cleveland.  Ohio.  Branch 
offices.  604  Fisher  Bldg.,  Chicago.  111.;  30 
Church  St..  New  York,  N.  Y.  Sales  renre- 
sentatlves.  Charles  N,  Wood  Co..  11  Fed- 
eral St.,  Boston,  Maas.:  W.  L.  Rose  Equip- 
ment Co.,  LaSalle  Bldg.,  St.  Louis.  Mo.; 
A.  A.  Wlgmore,  Pacific  Bl-ctrtc  Bldg.,  Los 
Angelea,  Cal.;  Lincoln  Electric  Co.  of 
Canada,  130  John  St.,  Toronto.  Ont..  Can.; 
Burton  R.  Stare  Co..  326  Yesler  Way. 
Seattle,   Wash. 

RAILROAD  SUPPLY  CO.,  THE,— Chica- 
go. 111.  Manufacturer  of  highway  crossing 
signals,  signal  supplies  and  accessories  for 


.  H.  M.  Buck;  secretary.  Paul  W. 
Kohnen.  Main  office.  203  S.  Dearborn  St., 
Chicago,  111.  Branch  offices.  30  Church  St.. 
New  York.  N.  Y.;  Pioneer  Bldg..  St.  Paul. 
Minn.;  Equitable  Bldg.,  Denver.  Colo.,  305 
Frisco  Bldg..  St.  Louis.  Mo.;  Cr.ocker  Bldg., 
San   Francisco,   Cal. 

RAILROAD  TRAIN  DISPATCHING  BY 
TELEPHONE.— See  Dispatching  of  rail- 
road  trains  by   telephone. 

RAILS,    CONDUCTOR    OR     "THIRD."— 
electric  railway  work,  i 

and   heavy   t 

an  Insulated  steel  bar  Is  Installed  usually 
on  the  outer  ends  of  especially  long  ties 
which  are  spaced  about  10  ft.  apart.  These 
conductor  bars  are  termed  "conductor"  or 
"third"  rails  and  may  be  of  any  convenient 
shape  or  section.  In  some  oases  they  are  of 
the  same  section  as  the  ordinary  running 
rails  and  in  others  special  sections  are 
used  and  In  some  cases  special  steel  of 
high  conductivity  Is  employed.  Third  rails 
are  mounted  either  upright  (overrunning) 
or  Inverted  (underrunnlng). 

Manufacturer:  * 

Carnegie  Steel  Co.,  Carnegie  Bldg..  Pitts-  . 

RAILS,  RUNNING  OR  TRACK.— The 
rails  in  a  track  which  act  as  the  support 
and  guide  of  the  passing  wheels.  Used  to 
designate  these  particular  rails  from  all 
other  rails  used  In  track  construction, 
such  as  the  so-called  "third  rail"  from 
which  electric  power  Is  taken,  or  the  extra 
rails  known  as  "guard  rails"  that  are  used 
at    special    work    as    a    safety    device    and 

interurban  elec .     _. 

Of  T-rails  are  used  In  Open  stretches,  un 
electric  street  railways  T-ralla  are  fre- 
quently used  on  unpaved  streets,  hut  on 
paved  streets  grooved  girder  rails  are  now 
mostly  used. 

Msnufacturera: 

Algoma     Steel     Corp..     Ltd.,     Sault     Ste 
Marie..   Ont.,   Can. 

American   Frog  ft   Switch  Co..   The.   1028 
■Main  St.,  Hamilton.  Ohio.  "American." 

Carnegie  Steel  Co.,  Carnegie  Bldg..  Pitts- 

Eaaton  Car  A  Construction  Co.,  Eaaton. 
Pa, 


ALARMS    (CROSSING) See 

i,  railway  and  highway  crossing. 

RAILWAY  ft  INDUSTRIAL  ENGINEER- 
ING CO.— Green sburg.  Pa.  Manufacturer 
of  transmission  protective  and  switching 
equipment.  Business  established  1018. 
President  and  genera]  manager.  B.  W. 
Kerr;  vice- president  and  secretary.  H.  H. 
Rudd:  vice-president,  C.  G.  Kopplts;  trea- 
surer. K.  S.  Nevln,  Main  office  and  fac- 
tory, Greensburg.  Pa.  Branch  offices.  Pitts- 
burgh. Pa.;  53  W.  Jackson  Blvd..  Chicago. 
HI.;    2    Rector   St.,    New  York,    N.    Y. 

RAILWAY     CONTROLLERS.— See     Con- 

RAILWAY  ELECTRIC  MFG.  CO.— 250-t 
W,  Water  St.,  Milwaukee,  Wis  Manufac- 
turer of  selective  train  dispatching  equip- 
ment. Business  established  1910.  Secre- 
tary and  treaaurer,  Hugo  J.  Von  Rohr; 
office  manager.   Ellas  Arnold. 

RAILWAY        IMPROVEMENT       CO.— « 
Broadway.  New  York,  N.  Y.     Manufacturer 
"  i  power  economy  recorder*. 
MOTORS.— See  Motors,   rail- 


RAtLWAY     ROLLER     BEARING     CO.— 

Syracuse.  N.  Y.  Manufacturer  of  roller 
bearings  for  railway  and  Industrial  pur- 
poses. President,  Wlllard  C.  Llpe;  vice- 
president.  Herman  Casler:  treasurer.  Ray- 
mond H.  Carhart:  manager,  Parker  A. 
Stacy. 

RAILWAY  SIGNALING  SYSTEMS.— See 
Signaling  aystema.  railway  block  and  inter- 

RAILWAY  STORAGE  BATTERY  CAR 
CO.— New  York,  N.  Y.  Manufacturer  or 
storage  battery  railway  cars.  President. 
Samuel  C.  Steinhardt;  vice-president,  Wil- 
liam Goodman;  secretary.  Ernest  C. 
Rollins;  treasurer  and  general  manger,  Lee 
Klopman.  Main  office.  GO  Broad  St..  New 
York.  N.  Y.  Branch  office,  910  Farmers  ft 
Merchants  Bank  Bldg.,   Stockton.   Cal. 

RAILWAY  SUPPLIES,  ELECTRIC. — See 
specific  articles  desired. 

'Google 
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RAILWAY   SUPPLY   A   CURTAIN   CO.— 

614-618  S.  Canal  St..  Chicago,  III.  Man- 
ufacturer of  electric  car  curtains  and  other 
lit  tinge 

RAILWAY    TELEPHONE    MFG.    CO.— 9 

S.  Clinton  St..  Chicago,  111.  Manufacturer 
of    telephone    train    dispatching-    system  a. 

RAILWAY  TELEPHONY,— This  com- 
prises telephone  train  dispatching,  tele- 
phone service  for  company's  business  local- 
ly and  between  centers,  and  emergency 
telephones,  Another  form  known  as  rail- 
way composite  Is  the  addition  of  a  tele- 
phone set  to  a  telegraph  line  (single  wire) 
for   emergency    telephoning.      The   noise   Is 

Signaling  is  done  by  means  of  a  "howler." 
Also   see   Telephone   and    Telegraph    com- 

RAILWAY   TRACK-WORK   CO.— 3132   E. 

Thompson  St..  Philadelphia.  Pa.  Manufac- 
turer of  railway  track  grinders,  bonding 
tools,  etc.  Business  established  1910.  Pres- 
ident. William  D.  Gherky;  vice-president. 
A.  M.  Nordine; 
William   B.    Goo 

RAILWAY 
SYSTEn"  " 
telephon 

RAILWAY  UTILITY  CO.— 161  W.  !2nd 
St.,  Chicago,  111.  Manufacturer  of  electric 
railway  head  regulators  and  car  ventilators. 
President  and  treasurer,  E.  J.  Magerstadt; 
vice- president  and  secretary.  W,  J.  Pine. 

RAILWAYS.  ELECTRIC,  DEVELOP- 
MENT OF.— The  development  of  electric 
railways  In  America  dates  back  to  the 
experiments  of  Thomas  Davenport,  of  Ver- 
mont, who  operated  a  toy  motor  on  a  small 
railway  In  1834.  From  this  time;  on  numer- 
ous experiments  were  conducted  until  1880 
when  Thomas  A.  Edison  built  a  small  ex- 
perimental railway  at  his  Menlo  Park 
laboratory. 

Between  1880  and  1890  a  great  many 
experimenters  were  active  along  this  line. 
In  1881  Frank  J.  Sprague  conducted  ex- 
periments with  a  motor  with  two  armature 
circuits,  using  plug  connections  by  which 
series- parallel  combinations  could  be  used. 
This      experiment      later      developed      into 

all  motor  cars.  In  1883  Leo  Dart  con- 
structed an  electric  locomotive  which  ran 
on  the  Saratoga  ft  Mont  McGregor  Ry. 
where  it  pulled  a  full-slsed  car.  In  August. 
1885.  Daft  began  his  work  on  the  Hampden 
branch  of  the  Baltimore  Union  Passenger 
By.  One  of  the  early  electric  railways 
was  in  Mansfield.  Ohio,  which  was  built 
by  the  Dnft  Electric  Trolley  Systems  Co. 
and  the  trial  runs  made  as  early  as  Aug. 
8.  1887,  The  current  was  carried  by  posi- 
tive and  negative  overhead  wires  and  a 
four-wheeled  trolley  collector  was  used. 
From  this  device  flexible  leads  brought 
the  current  down  to  the  car  and  two  ad- 
ditional wires,  one  attached  to  the  front 
end  of  the  car  and  the  other  to  the  rear, 
towed  the  collector  along  and  prevented 
It  from  running  ahead  or  behind  the  car 
as   it   stopped   or  started. 

In  May.  1S8T.  the  Sprague  Electric  Rail- 
way A  Motor  Co..  which  had  previously 
been  formed  by'  Frnnk  J.  Sprague,  securer" 
the  contract  to  build  and  equip  the  Rich 
mond  Union  Passenger  Ry.,  of  Richmond 
Va.     This  Installation,    because  of   Its    sin 

being  the  first  electric  street  railway  built 
in  this  country.  This  contract  called  for 
12  miles  of  track,  a  3T6-hp.  power  plant 
and  40  cars  with  two  motors  each,  together 
with  all  appurtenances.  Among  the  fea 
tures  of  this  Installation  was  the  employ 
ment  of  an  overhead  trolley  wire  with  ai 
underpinning  trolley  making  contact  am 
from  which  the  present  type  of  undernin 
nlng  trolley  has  been  developed.  The  roar 
was  completed  so  that  trial  runs  wer 
made  In  November,  1887,  but  owing  t< 
difficulties  that  hod  to  be  overcome  the 
line  was  not  put  Into  regular  operation 
until  Feb.  2.  18B8.  The  contract  price  was 
2110,000  and  the  Sprague  company  claimed 
to  have  lost  about  175.000  on  the  contract, 
but  the  operation  of  this  road  brought  out 
many  difflcu'tles  that  could  not  be  fore- 
seen and  ■  which  were  gradually  overcome 
so  that,  while  not  of  immediate  financial 
gain,    it   was   a    big   step   ahead   In    electric 

of  street-railway  construction  which  aw Vpt 
over  the  country  in  the  next  few  years. 
The  ten-year  period  from  18S8  to  1898  is 
often  referred  to  as  the  period  of  electrifi- 
cation of  city  horse  and  cable-car  lines 
and    the    next    ten-year    period,    from    1898 


to  1908.  as  the  period  of  lnterurban  rall- 

Among  the  early  types  of  construction. 
the    third-rail    scheme    of    conducting    cur- 

tbe  trolley  wires  was  tried  out.  This 
method  employs  an  auxiliary  rail  which  is 
usually  mounted  between  or  alongside  the 
running  rails  a  short  distance  from  them 
and  insulated  from  the  ground  by  various 
forms  of  Insulation.  Various  forms  of  rail 
and  methods  of  support  have  been  con- 
sidered. The  earliest  of  which  there  Is 
record  was  an  experiment  by  Stephen  D. 
Field  In  1879  and  the  Baltimore  Union 
Passenger  Ry.  built  by  Daft  in  1885  em- 
ployed this  method  of  supplying  current 
to  the  cars.  The  underrunnlng  type  adopted 
bv  the  New  York  Central  R.  R.  has  prob- 
ably been  the  most  largely  used.  This 
construction  employed  a  bullhead  rail.  i.  e.. 
a  rail  having  a  double  head  and  rolled  of 
a  soft  steel  giving  fairly  high  conduc- 
tivity—a ratio  of  about  one-sixth  the  con- 
ductivity to  about  one- tenth  or  one- 
eleventh  that  of  copper.  The  method  of 
supporting  the  third  rail  consists  of  a 
pair  of  porcelain  blocks  which  engage  the 
head  of  the  rail  and  the  blocks  are  in  turn 
supported  by  means  of  a  forged  yoke- 
bolt  which  attaches  to  the  bracket  east- 
ing. This  leaves  the  under  surface  of  the 
rail  unobstructed  for  the  current -col  lee  ting 
shoe.  The  rail  is  protected  from  accidental 
contact  by  various  forms  of  guards,  the 
formed  fiber  type  being  quite  common.  In 
this  latter  type  the  formed  fiber  Is  sprung 
over  the  upper  head  of  the  rail,  thus  en- 
closing the  top  and  sides  of  the  rail  and 
leaving  the  lower  surface  exposed. 

The  development  of  storage- battery 
cars  has  been  Interesting,  as  a  self-con- 
tained unit,  without  necessity  of  third  rail 
or  overhead  wire,  possesses  considerable 
advantage.     Experiments     were_  made     si 


thin  c 


to  1883  both  in  Europe  and 

u.,r,  ™u....,  And  storage -battery  cars  were 
tried  out  In  New  York  City  between  1887 
and  1888.  These  early  experiments  did 
not  prove  successful  owing  to  the  weight 
of  the  batteries,  the  difficulty  of  reehargJ 
Ing  and  to  the  objectionable  fumes  In  the 
cars.  In  recent  years  Improvements  in 
batteries  have  largely  romoved  these  objec- 
tions so  thnt  storage -battery  cars  arc  now 
being  used  for  certain  classes  of  work  suc- 
cessfully. 

Chas.  L.  Henry,  first  president  of  the 
American  Electric  Railway  Association,  la 
often  referred  to  as  the  father  of  the  lnter- 
urban electric  railway  of  this  country. 
He  built  the  Anderson -Alexandria  lnterur- 
ban which  began  operation  In  1SJ9  and 
was  the  start  of  the  Union  Traction  Co. 
of  Indiana,  although  the  line  from  Akron 
to  Cleveland,  Ohio,  was  in  operation  a 
short  time  earll=r.  Mr.  Henry  is  credited 
with  first  applying  the  name  "interurr— 
to  this  class  of  railway  and  has  be< ...  _ 
r-loneer  in  this  field.  He  later  built  the 
first  single-phase  railway  In  thin  count 
the  Indianapolis  &  Cincinnati  Traction 
which  opened  a  line  from  IndlanapolL  __ 
Pushvllle  In  December,  190*.  This  road 
used  catenary  overhead  construction  In 
which  the  trolley  wire  was  suspended  from 
a  messenger  wire  and  was  kept  practically 
horizontal.  1.  e.,  without  sag.  by  spacing1 
the  supporting  hangers  close  together  (10 
ft.)  and  making  them  of  such  length  as  to 
compensate  for  the  sag  in  the  supporting 
messenger  wire.  The  trolley  wire  carried 
3800  volts  and  the  catenary  system  per- 
mitted greater  ease  in  Insulating  for  thli 
voltage  than  would  have  been  possible  with 
ordinary  direct  suspension.  This  was  ac- 
complished bv  means  of  large  tint  porcelain 
insulators  which  were  mounted  on  the  end 
of  the  pole  brackets  over  which  the  mes- 
senger wire  passed.  A  bow  type  trolley 
was  vised  to  collect  the  current,  this  being 
also  the  first  application  of  that  type  of 
current  collector  in  thiB  country  and  a 
form  which  has  been  largely  superseded 
by  the  pantograph  type  now  commonly 
used  on  high-speed  lnterurban  and  sleam- 

Multlple-unlt  control  was  a  big  forward 
step  In  electric  railway  operation  permit- 
trains.    This  development  was  the  result  of 

oars  were  nuccssfullv  oiK-rated  on  the 
tracks  of  the  General  Electric  Co.  (which 
had  absorbed  the  Sprague  Electric  Co.)  in 
July,  1897.  In  November  of  that  year,  a 
five-car  train  was  tried  out  on  the  Chicago 
Southsidc  Elevated  and  by  February.  1898. 
the  entire  system  of  120  cars  was  so 
equipped  and  In  regular  operation.  Mul- 
tiple-unit train  operation  has  since  become 


and  electrified  suburban  lines  of  steam  rail- 
roads. 8.  10  or  12  cars  being  quite  common. 

usually  BOO.  This  voltage  was  gradually. 
raised  until  750  was  reached  which  was 
considered  the  highest  practical  direct  cur- 
rent. The  advocates  of  alternating  current 
considered  750  volts  to  be  too  low  to  be 
practical  and  that  the  economies  of  high- 
voltage  alternating  current  on  the  trolleys 
would  cause  its  adoption.  After  the  In- 
diartapolls-CincInnatl  line  was  built  with 
its  3300-volt  trolley,  other  lines  were  built 
with  still  higher  voltages.  The  New  York. 
New  Haven  ft  Hartford,  which  originally 
consisted  or  a  d-c.  third-rail  Installation  at 
500  volts,  went  to  11.000  volts  alternating 
current  and  adopted  very  heavy  bridge 
catenary  construction.  It  was  on  this  Una 
that  the  triangular  catenary  was  used, 
two  messenger  wires  being  employed  to 
support  each  trolley  wire,  and  the  hang- 
ers were  of  rigid  triangular  form.  The  re- 
sult was  a  very  rigid  overhead  which  gave 
excessive    wear    on    the    trolley    i  '  ~ 


)   this    

j  Installed  about   two   Inches   undf 


wire 
(he 


istructlon  the  triangular  catenary 
naa  been  abandoned  In  favor  of  more  sim- 
ple and   flexible  construction. 

One  of  the  main  objections  to  the  a-c. 
system  has  been  the  weight  of  the  cars 
and  equipment  nece — ""        "-■* 


inner  i! 


i  later 


velopment.  The  Indianapolis -Louisville 
Traction  Co..  built  In  1906.  was  the  first 
to  use  1200-volt  direct  current  on  the  trol- 
ley. This  road  was  huilt  by  James  Bryan, 
of  Pittsburgh,  who  also  laid  out  the  Pitta- 
burgh,  Harmony,  Butler  &  New  Castle  11ns 
using  this  same  type  of  construction.  The 
plans  and  specifications  for  this  latter  road 


hich   has   ben    further 

developed    until    the  Chicago.    Milwaukee   ft 
St.   Paul   Ry.   adopted   It   with   a  d-c.    trol- 
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that     the 
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alt  such 

large   cities 

as  New  York  and  Chicago  were  merely 
groups  of  congested  small  towns  in  close 
proximity,  but  with  rapid  transit.  It  be- 
came possible  for  one  to  live  In  upper 
Manhattan   and   to  conduct   1 


:  York 


flithoL 


difficulty.     The  sai...    - 

perienced  In  all  large  cities  throughout 
the  country,  permitting  the  development  of 
beautiful  suburban  residence  districts 
which  would  otherwise  hnve  been  impos- 
sible. The  electric  railway  not  only  showed 
its  ahilltv  to  withstand  competition  from 
other  forms  of  tramway  transportation  but 
supplanted  practically  all  other  forms,  de- 
veloping sparsely  settled  outlying  <"— '-'■■ 


and  c 


loads 


between  the  tracks  which  the  electric  rail- 
way does  not  itself  use  but  which  has 
been  a  big  help  to  its  only  rival— the  "Jit- 
ney" bus.  Snow  righting  la  also  a  big 
expense  which  has  been  borne  by  the  elec- 
tric railways  but  which  is  to  the  advan- 
tage   of   all   other   forms   of   vehicles    wlth- 

moblle  picking  up  its  misconaneous  load 
at  each  corner  In  the  spirit  of  good-fel- 
lowship and  the  Jitney  bus,  op-rating 
usuallv  without  financial  obligations  or 
liabilities  for  accidents,  without  developing 
outlying  territory  but  merely  taking  the 
cream  of  the  short-haul  business,  without 
paving  or  snow -fight  Ing  expense  or  other 
heavy-  taxation  and  operating  only  during 
favorable  weather  and  peak  loads  that  has 
recently  nut  the  electric  railways  In  such 
an   unsatisfactory   financial  condition. 

The  American  city  has  developed  through 
the  reliability  of  the  electric  railway  and 
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by    lightening    such     expenses    as 


forn 


of     ■ 


ortatlon 


benefiting-  thereby  In  an  equltabli  . 

The  electric  railways  are  capable  of  com- 
peting with  all  other  forms  of  transporta- 
tion If  put  on  a  proper  and  Juat  basis,  but 
cannot  stand  the  present  high  operating 
expenses  and  give  their  patrons  the  com- 
forts they  desire  unless  protected  from 
Improper  competition. 

The  electric  railways  are  vital  to  the 
American  city  and  should  be  properly  sup- 
ported that  they  may  continue  to  furnish 
adequate  service  and  to  develop  properly 
for  the  ultimate  good  of  the  communities 


sectional  track  and  locomotives  using  a, 
small  universal  type  series  motor  for  pro- 
pulsion and  obtaining  current  from  dry 
batteries  or  the  house  lighting  circuit 
through  a  small  toy  transformer.  Various 
kinds  of  trailer  cars  are  used  to  make  up 
trains.  A  very  popular  toy:  also  used  In 
store  window  displays,  where  they  serve 
as  a  very  effective  means  of  attracting 
both  young  and  old.  Switches,  crossovers, 
signals,  stations,  tunnels,  bridges.  " 
furnished  with  many  of  the  more 


Pa. 

Ivea   Mfg.   Co..    The.    Bridgeport,    Conn, 

Lionel  Corp..  The.  18-52  E.  21st  St.,  New 
York,  N.  T.     "Lionel." 

Voltamp    Electric    Mfg.    Co.,     407-409    N. 
Paea    St..    Baltimore.    Md.      "Voltamp." 

RAILWAYS.      ELECTRIC,      OVERHEAD 
CONSTRUCTION    OF.— See    Overhead    I" 
construction  of   electric   railways. 

RAILWAYS,  ELECTRIC,  STATISTI  _ 
OP.— Beginning  with  the  early  electric 
railways  in  18S7,  there  was  a  very  rapid 
growth  until  about  1907.  The  earlier  part 
of  this  period  covered  electrification  of  the 
major  portion  of  the  city  roads,  while  the 
building  of  interurban  lines  came  ii  "- 
later  period.  This  was  quite  the  01 
line  of  development  as  the  city  roads 
in  operation  with  horse  cars  or  cabli 
and  served  the  more  congested  " 
Operation  wis  already  established 
electrification  was  In  the  nature  of  ai 
provemenl.  The  interurban  railways 
mostly  new  projects  requiring  complete 
financing  and  construction.  The  enthusi- 
asm of  capital  to  enter  this  field  was  re- 
sponsible for  a  great  deal  of  promotion 
that  was  really  not  Justified.  Many  roads 
were  built  entirely  as  speculation  and 
■iralleled   existing  steam  or  other  electric 


the  projects. 

It  was  about  the  time  of  the  flnancfi 
depression  of  1907  that  many  of  these 
roads  reached  a  point  where  their  un- 
profitable financial  condition  became  gen- 
erally apparent  and  financial  people  be- 
gan  to  look  to  other  fields  for  Investments 
So  many  electric  roads  were  forced  to  gc 
Into  the  hands  of  receivers  or  to  reduce 
or  pass  dividends  or  Interest  on  their 
bonds  that  the  situation  reflected  discredit 
to  the  entire  industry  and  the  roads  that 
were  In  better  position  fl  nan  el  ally  due  to 
location  and  management  had  difficulty  In 
raising  the  necessary  funds  for  their 
growth    and    Improvement. 

The  following  data  show  the  approxi- 
mate growth  of  street  and  eleetric  rail- 
ways In  the  United  States  from  1890  to 
date. 

Number    Capltallsa-        Number 
of  oper'g         tlon  of 

Date  companies  (millions)       employee* 

1890     .- 770  t      850  71.000 

1895 780  1.350  75.000 

2.100  123.000 


1905    . 
1910  _ 


970 


S.40f) 
4.300 


:o,ooo 
261.000 


Date  track 

lft*f>  __1 8,100  81.000 

1806 15.000  46.000 


Unrc 


— 43,000  78.000  10,700 

-..-48.000  87,000  12,400 

Data  taken  from  curves  based  on 
if    Census    figures    of    1890.     1902, 
■ecent  figures  from  tht 


.  -.18,  1917  and 
technical  press. 

The  capitalisation  given  above  Is  not 
he  taken  as  the  cash  expenditure  for  coi 
struction.  as  this  is  Impossible  to  asce: 
tain.     Many  of  the  early  roads  were  built 


In   r 


quired  In  s 


and  extensions,  whilo  In  other  cases 
mergers  and  consolidations  have  added  t< 
the  confusion  In  this  respect  so  that  the 
figures  are  relative  only  when  compared 
to  cost  of  construction.  It  is  Interesting  to 
note  that  tbe  capitalization  for  eler.tr' 
lines  per  mile  has  increased  until  the  prei. 
ent  figure  exceeds  the  similar  figure  for 
steam  roads.  Although  the  electric  roaf 
avoid  some  expenses  for  roadway  that  ai_ 
figured  for  steam  roads,  the  electric  roads 
j..  other  heavier  expenses  not  re- 
road  construction.  Then 
u.ra  ine  power  nouses  and  substations,  thi 
overhead  conductor  system  or  third  rail 
the  feeder  circuits  and  bonding  of  returi 
circuits,  the  paving  In  city  streets,  and 
In  some  of  the  large  cities,  the  expenslvi 
elevated  and  subway  construction. 

The  above  data  Include  all  roads  othei 
than  steam  roads.  In  1890  about  84%  of 
the  track  mileage  was  not  electrically  o| 
erated.  In  1902  this  percentage  had  d< 
creased  to  3%,  in  190(  to  1%,  and  slncr 
then  to  about  0.3%.  In  1890  the  railways 
other  than  steam  roans  were  distinctly 
street  railways,  being  confined  largely  t( 
the  cities.  With  the  rapid  growth  of  thi 
electric  railway  not  only  were  these  urban 
lines  electrified  hut  large  extensions  anf 
new  lines,  mostly  Interurban,  were  con' 
structed.  Thus  it  may  be  seen  from  thi 
table    that    with    the    introduction    of    the 

electric  railway  track  mllea&_  _I_ 

bled  In  the  five  years  from  1BB0  to  1895  and 
from  1890  to  1920  has  Increased  almost 
800%.  The  most  striking  comparison  show- 
ing the  rapid  growth  followed  by  the  slow- 
ing up  of  the  Industry,  Is  given  by  a  com- 
parison of  tbe  percentage  of  Increase  of 
miles  of  single  track  between  census 
periods  as  follows: 

Percentage  of  Increase 

1890-1902    _ 177.9% 

1902-1907    — __... KM 

1907-1912    _  19.4% 

1912-1917    


9.2% 

(Data  taken  from  census  figures  of  1890, 
1902,    1907.   1918.    1917.) 

With  the  first  enthusiasm  of  electric 
railway  construction  the  natural  result  of 
overbuilding  also  tended  to  reflect  on  the 
financial  status,  but  with  the  slowing  op 
that  has  followed  communities  have  caught 
up  with  the  development  until  now  many 
outlying  lines  are  earning  fair  returns  on 


The  high  costs  of  operating  have  been  a 
tremendous  burden,  but  the  original  Idea 
that  five  cents  represented  a  street- car 
ride  has  given  way  as  It  did  earlier  with 
the  five-cent  loaf  of  bread  or  the  five-cent 
quart  of  milk.  The  Improved  fare  con- 
dition is  tending  to  put  the  roads  on  a 
better  basis  and  this  condition  la  further 
helped  by  the  dropping  out  of  "Jitney" 
competition  In  most  cases.  In  some  cases 
the  city  governments  have  restricted  Jit- 
neys to  certain  streets,  forced  them  to  pay 
license  fees  and  assume  certain  obligations 
which  together  with  the  deterioration  of 
their  machines  and  the  heavy  operating 
expenses  has  largely  eliminated  them  from 
street -rail  way  competition. 

Many  of  the  electric  railways  operate 
light  and  power  companies  In  connection 
with  their  railway  lines  and  attempts  to 
separate  the  revenue  from  these  respec- 
tive sources  are  sometimes  difficult.  How- 
ever, the  Bureau  of  the  Census  does  make 
this  separation  In  its  reports  and  Its  fig- 
ures may  be  of  Interest.  In  1907  the  rev- 
enue from  railway  operations  Is  given  as 
J400.896.000;  in  1912.  525.990.000,  and  In  1917 
650.150.000.  representing  an  Increase  in 
revenue  from  1907  to  191T  of  62.2%.  Due 
to  the  many  changes  in  rates  and  other 
conditions  no  attempt  can  be  made  to 
estimate  the  corresponding  figures  for  1920. 

There  Is  every  indication  that  the  elec- 
tric railways  of  the  country  are  entering 
a  sounder,  more  generally  stable  and  satis- 
factory, financial  period  than  they  ever 
before  enjoyed,  free  from  the  "high-financ- 
ing" abuses  of  the  early  days  and  with 
better  returns  than  they  have  enjoyed  for 
the   last  few   years. 


e  RAILWAYS,  ELECTRIC,  TRACK  CON- 
STRUCTION  OF._See  Track  work,  tan- 
gent, for  electric  railways;  also  Track 
work,   special,   (or  electric  railways. 

RAILWAYS,  INDUSTRIAL.  POWER 
HOUSE,  ETC— These  railways  are  nar- 
row-gage, the  car  equipment  being  com- 
monly small  scoop,  dump,  or  platform  cars 
Locomotives  or  other  haulage  systems  may 
be  used  or,  particularly  where  the  loads: 
ar?,  l'8^1,  the  cars  "W  **  pushed  or 
pulled  by  one  or  two  men.  They  are  used 
In  factories,  contracting  operations  foun- 
dries, In  power  plants  for  handling  coal 
and  ashes,  warehouses,  docks,  etc..  In  fact 
wherever  a  reasonable  quantity  of  material 
must  be  handled  over  the  same  route,  that 
Is.  where  a  fixed  route  Is  practical.  Though 
most  of  these  roads  employ  standard  type, 
cars,  many  typea  of  cars  are  made  for  spe- 
cial purposes,  such  as  tank  cars,  special 
cars   for  heat-treating  and   baking   ovens. 

Manufacturers; 

Atlas  Car   &    Mfg.    Co.,    Cleveland.    Ohio. 

Easton  Car  A  Construction  Co.,  Easton, 
Pa. 

Indianapolis  Switch  &  Prog  Co.,  Spring- 
field. Ohio.. 

Koppel  Industrial  Car  &  Equipment  Co., 
Koppel,   Pa. 

LINK-BELT  CO.,  329  W.  29th  St.  Chi- 
cago,   III, 

TS,,..rrNew4Y3orrkCN-:    s?"  ^  "  ""** 
RAINAUO    CO..    THE     H.    E.— Merlden. 

Conn.  Manufacturer  of  portable  electric 
lamps.  Business  established  1913.  Presi- 
dent, H.  E.  Rainaud;  vice-president,  L  B. 
Kalnaudi  secretary.  M.  A.  Lyman;  treas- 
urer and  sales  manager,  H.  A.  Lyman. 
Main  office,  Merlden,  Conn.  Branch  of- 
fice, 139  5th  Ave.,  New  York,  N.  T.  Sales 
representatives,  Lyman  Sales  Service.  141 
E.  4th  St.,  Cincinnati,  Ohio;  Ira  A.  Jones 
Co.,    17   N.    Wabash    Ave.,    Chicago,    HI. 

RAINBOW.— Trade     name     for     electric 
flashing    signs    manufactured    by    the    Chl- 
-'-'-  " 19  W.  Grand 


RAJAH. — Trade    name    for    spark    plugs 

and    automobile     terminals    made    by    the 
Rajah   Auto-Supply   Co..    Bloomfleld,    N.   J. 

RAJAH  AUTO-SUPPLY  CO.— Bloom- 
fleld, N.  J.  Manufacturer  of  spark  plugs 
and  automobile  terminals.  President  and 
treasurer.  David  B.  Mills;  secretary,  W. 
D.  Washburn;  general  mansger,  H.  R. 
Bunten. 

RALCO.— Trade  name  for  receptacles 
manufactured  by  the  Central  Electric  Co. 
316  a.  Wells  St.,  Chicago,  III. 

RA  LUM  IN  UM.— Trade  name  for  high- 
tensile  alloy  of  aluminum  manufactured  bv 
the  Mirete  Metal  Co.  of  Mass.  Inc  226 
Main   St.,   Springfield,   Mass. 

RAMAPO  IRON  WORKS,— Hlllburn  N 
Y.  Manufacturers  of  railroad  track  equip- 
ment. President.  William  W.  Snow;  vice- 
presidents.  James  B.  Strong.  J.  Edgar  Da- 
vidson. Elmer  J  Snow;  secretary,  R,  J. 
Davidson,  Jr.  Main  office.  Hltlburn.  N.  Y. 
Factories.  Hillburn.  N.  Y..  and  Niagara 
Falls,  N.  Y.  Branch  offices,  200  Devon- 
shire St..  Boston.  Mass.;  80  Church  St., 
New  York.  N.  Y.;  Niagara  Palls,  N.  Y. 

RAMEY  MFQ.  CO.— Columbus.  Ohio. 
Manufacturer  of  electric  vacuum  cleaners. 

RANDALL,  PRANK  E.— 248  Ash  St 
Waltham,.  Mass.  Manufacturer  of  microm- 
eter  gages.      Business   established    1896. 

RANDALL  CO.,  A.  L.— 180  N.  Wabash 
Ave.,  Chicago.  111.  Manufacturer  of  port- 
able electric  lamps,  shades,  bases  and 
fountains.  President  and  treasurer,  A.  L 
Randall:  vice-president,  H.  A.  Banska: 
secretary  and  general  manager.  Prank  M. 
"ihnson;    sales    manager.    E.    O.    Oalavan. 

RANDALL  GRAPHITE  PRODUCTS 
CORP.— 711-721  Fulton  St.,  Chicago.  111. 
Manufacturer  of  graphite  sheet  lubricator 
and  bronze  and  cast  Iron  bushings.  Presi- 
dent. W.   P.  Thatcher;   treasurer  and  gen- 

al  manager.  R.   H.   Whltely. 

RANDALL  SIGN  CO.— Bau  Claire,  Wis. 
Manufacturer  of  electrlo  signs.  Business 
established  1881.  Copartnership,  Adln  A. 
Randall  and  Everett  H.  Randall.  Fac- 
tories, Eau  Claire  and  Chippewa  Falls. 
Wis.     Branch  offlce,  Chippewa  Falls,  Wis. 


RANDALUZED 


E  M  F  ELECTRICAL  YEAR  BOOK 


RANOALLIZED.— Trade  name  (or  elec- 
tric signs  manufactured  by  the  Randall 
Sign  Co.,   Eau  Claire,  Wis. 

R.  AND  I.  E.— Trade  name  (or  trans- 
mission protective  and  switching  equip- 
ment manufactured  by  the  Railway  &  In- 
dustrial   Engineering  Co.,    Greensburg,    Pa. 

Ft  &  M. — Trade  name  for  electric  motors, 
generators  and  fans  manufactured  by  the 
Kobblns  &  Myers  Co.,  Lagonda  Ave.  & 
Leah  St.,   Spring-Held,  Ohio. 

HANDLE  MACHINERY  CO.— Powers  St. 
&  C.  M.  &  D.  R.  R„  Cincinnati.  Ohio, 
tuanufacturer  of  power  plant  Injectors  and 
ejectors.  Secretary  and  treasurer,  W.  E. 
Randle. 

RANDOLPH-CLOWES  CO.,  THE.-— 
Waterbury,  Conn.  Manufacturer  of  biass 
and  coppur  rods,  sheets  and  tubing.  Busi- 
ness established  1830.  President.  Prank 
Miller;  vice-president.  Ralph  H.  Smith; 
secretary  and  genera]  manager.  H.  I. 
Farnum.  Main  office  and  factory.  Water- 
bury,  Conn.  Branch  office.  263  Broadway. 
New  York,  N,  Y. 

RANGES,  ELECTRIC,  DOMESTIC  OR 
HOUSEHOLD.— The  household  range 
usually  comprises  a  'number  of  electrica.ly 
healed  disks  or  hot  plates,  called  "burn- 
1   flush   with   the   main   cook- 


ing   , 


t  also  provided  with  electric 
iitauiiK  elements,  all  of  which  sre  con- 
trolled by  suitable  Indicating  snitches 
giving  several  degrees  of  heat.  The  re.a- 
live  arrangement  of  parts  may  be  varied 
so  as  to  furnish  types  having  elevated 
-    '    l   broilers,    and    special    attach- 


for 


rolling 


clock-o 


itches   and    thorn 
of  thes 


inges  n 


switches  In   the  various  c 

clock -opera ted    i 

be  made  semiautomatic  or  full   . 

By  these  arrangements  food  may  be  placed 
In  the  ovens  and  the  cooking  started  at  a 
predetermined  hour  by  the  clock  switches. 
'I'liirmusUUic  control  regulates  the  degi-ee 
ol  hLat.  The  ovens  are  built  on  the  tire- 
less-cooker principle  so  that  once  the 
proper  degree  of  heat  Is  reached  the  heat- 
era  may  be  manually  or  automatically 
turned  off  and  the  heat  maintained  in  the 
oven  without  further  consumption  of 
energy,  making  a  decided  saving  In  thj 
cost  of  operation  of  the  ovens. 

features,  the  excellence  of  the  cooked 
foods,  the  reduction  In  shrinkage  of  meats 
and  waste  of  foods,  and  the  cleanliness 
and  ease  of  operation  have  brought  these 
ranges  Into  popularity  and  the  growth  of 
their  use  has  been  rapid.  According  to 
he  Society  for  Elec- 


Devel. 


1917, 


lunltles  had  a  special  cooking 
■Ct.    and    in    1921.    6000    communities 
possible  13,733  coi  


In   e 


appear  from  this  growing  tendency  on  the 
part  of  central  stations  to  encourage  their 
use  that  they  will  become  one  of  the  most 
important  of  central -at  at  Ion  loads  In  resi- 
dence districts. 

Manufacturers: 

Bramhall,  Deane  Co..  261-265  W.  36th 
St..   New  York.   N.    Y.      "Deane." 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downle  St.,  Stratford,  Ont..  Can, 
"Hughes,"    "Edison." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..  W..  Toronto,  Ont„  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Saa..  Hamilton.  Ont..  Can. 
"Weatinghouse." 

Duparquet.  Huot  &  Moneuse  Co.,  108-114 
W.  22nd  Str,  New  York,  N.  Y. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6600  W.  Taylor  St.,  Chicago.  III. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  ap- 
pliances. There  are  In  all  seven  differ- 
ent types  and  sixes  of  Hotpolnt-Hughes 
ranges.  Some  have  three  and  four  hot 
plates  while  one  design  has  six.  The 
prominent  features  of  these  ranges  are 
the  roomy  oven  and  warming  closet. 
shelf,  damper  and  thermometer.  The 
thermometer  Is  of  a  new  and  Improved 
type.  Its  construction  makes  It  pos- 
sible to  place  the  thermostat  In  the 
side  of  the  oven  which  brings  the  dial 
on  the  side  splasher.  This  affords  a 
more  ac.  urate  record  of  the  oven  tem- 
perature. The  ranges  come  equipped, 
with  either  sheathed  wire  or  open  coll 
tilted    by    thre"-het 


.witches 


.    floor 


has  a  cooking  surface 


■  2im  ii 


i.k&l    I 
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built  S8W  ins.  from  floor.  The  oven  I 
18  in.xlS  ins.xK  Ins.  and  the  warmln 
closet  22tt  Ins.x22H  lns.xl2  Ins.     Spec 


"Hotpoint. Hughe*"  Electric  Range 

between  units  12%  Ins.  Height  ove: 
all  67W  ins.  Weight  450  lbs.  In  either 
plain  or  nickel  finish.  See  display  adv. 
pages  1292-3.— Adv. 
ESTATE  STOVE  CO.,  THE,  Hamilton, 
Ohio.  Builders  since  1845  of  high-grade 
stoves    and    ranges.      "Estate"    electric 

ment  of  slyles  and  *ls?a,  Exclusive 
features:      quick -detachable    oven    and 

structlon:  mercury  thermometer  In  ov  n 
door;  copyrighted  cooking  chart;  all- 
caetiron     construction.       (Catalog    with 

diagrams.  s;nt  on  re'oueat  ) — Adv. 
Globe  Stove  ft  Range  Co.,  The.  Kokomo. 

Ind.     "Globe." 
LANDERS.     FHARY     ft     CLARK,     New 

Britain,  Conn.      "Universal." 
MofTats.     Ltd.,      Den  I  son     Ave..     Weston. 

Ont..   Can.      "Elect™."    "Moffat. " 
National  Electric  Heating  Co..  Ltd.,  The, 

644  _Queen    St.,    Toronto.    Ont..    Can 

ne    Sa> 
..   N.   Y. 

Rutenber  Electric  Co.,  Marlon,  Ind. 
"Rutenber."  , 

Simplex  Electric  Heating  Co..  SB  Sidney 
St..   Cambridge.    Mass. 

S.-P.  Stove  Co..   Johnson  Creek.   Wis. 

Standard  Electric  Stove  Co..  The.  1718- 
17S0  N.  12th  St..  Toledo,  Ohio,  "Stand- 
ard." 

Walker  ft  Pratt  Mfg.  Co.,  31  Union  St.. 
Boston,  Maes.     "Crawford." 

Weeks  Mfg.  Co..  H.  G.,  Hamilton.  Ohio. 

WESTTNGHOUSB    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.    pages    1395-1402.) 
RANGES,      ELECTRIU.     HOTEL,     RES- 
TAURANT     AND      INSTITUTION— These 
ire  large  capacity  ranges  In  which  a  num- 
ber of  heating  elements  of  either  the  open- 
.....    ._   led-element  type  provide     ~ 


>.-,kl>ii 


whirl 


h"at  Is  obtained.  ThP  general 
appearance  or  the  electric  range  Is  similar 
to  the  coal  range,  but  due  to  the  smaller 
space  required  for  heating  elements  It  Is 
<maller.  This  economy  of  space  Is  one  of 
l<s  advantages   In   such    locutions  as  hotels 

id  vantages 


is  lion   of   f 


h-hHndllng 
t     in     the 


Edison     Appliance    Co..     Ltd., 


"Hughes."    "Edison, 
Canadlnr    General   Elc 
King  St..  W..   Toronto,   I 


EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6000  W.  Taylor  St.,  Chicago.  III. 
Manufacturer  of  Hotpolnt-Hughes 
ranges  and  ovens.  The  frame  of  the 
range   shown   Is   of   heavy   angle   Iron, 


"Hotpoint- Hughes"  Electric  Range 

welded  at  the  comers.  Top  of  steel, 
reinforced.  Its  remarkably  rigid  mount- 
ing will  easily  support  1009  lbs.  with- 
out warping.  Guard  rail  protects  front 
of  range.  Heating  elements  are  of 
sheathed  wire  type.  Oven  has  upper 
and  lower  burners  of  2  and  4-kw.  maxi- 
mum capacity.  Each  hot  plate  sepa- 
rately controlled  by  Independent  three 
heat  switch.  Range  Is  31  Ins.  high.  39 
Ins.  deep  and  48  Ins.  long.  Henllng 
surface  24x36  Ins.  Oven  18x21 14x261* 
Ins.  Oven  hss  2-ln.  Hue.  Further  In- 
formation upon  application.  See  also 
Ovens  and  display  adv.   pages  1292-3. — 

LANDERS.     FRARY     ft     CLARK,      New 
Britain,    Conn.      "Universal." 


544  Queen  St..  Tor 


..  Can.  ■ 


Simplex  Electric  Heating  Co..  85  Sidney 
St.,  Cambridge,  Mass. 

Walker  ft  Pratt  Mfg.  Co.,  3 1  - :i 5  L'silon 
St..    Boston,    Mass.      "Crawford." 

Weeks  Mfg.  Co.,   H.   G„   Hamilton.    Ohio. 

RANIVILLE  CO.,  F.— Crsnd  Rap  dn. 
Mich.  Manufacturer  of  leather  belting  and 
belt  dressing.  Business  established  1S74. 
Secretary  and  treasurer,  W.  F.  Powtrs: 
general  manager.  F.  F.  RanlvOe:  sales 
manager,  A.  J.  Sparks.  Main  office  and 
factory.  341-247  Pearl  St..  Grand  Rapids. 
Mich.  Branch  offices  snd  wnrehous  s.  6 
Church  St.,  New  York,  N.  Y.:  170  Sum- 
mer St..  Boston,  Mass.;  208  N.  Wabash 
Ave..    Chicago.    III. 

RANSOM  A  RANDOLPH  CO.,  THE  — 
Toledo,  Ohio.  Manufacturers  of  mien 
slitting  machines.  Business  establish-  d 
1872.  President.  T.  G.  Crandel:  vice- 
president,  R-  E.  Munn;  secretary  and 
treasurer,  M.  H.  MfcFellln.  Main  office 
518  JefTerBon  Ave.,  Toledo.  Ohio.  Branch 
offices.  Ross  Bldg.,  Cleveland.  Ohio:  Whee'- 
er  Bldg.,  Columbus,  Ohio;  David  Whit- 
ney Bldg.,  Detroit.  Mich.;  Gilbert  B'dg., 
Grand  Rapids.  Mich.;  Metropolitan  Bldg., 
Akron.   Ohio;   Smith   Bldg.,    Flint,    Mich. 

RAPID  ADDRES8ING  MACHINE  CO.— 
New  York,  N.  Y.  Manufacturer  of  motor- 
driven  addressing  machines.  President  E 
D.  Belknap.  Main  office.  46  W,  !3rd  St.. 
New  York,  N.  Y.  Branch  office.  1600  S. 
State  St.,  Chicago.   III. 

RAPID  ..ELECTRIC— Trade  name  for 
electric  washing  machines  manufactur  d 
by  the  Fortler  Electric  Mfg.  Co.,  Tulsa. 
Okla. 

RAPID  FIRE — Trade  name  for  auger 
bits   and   drills    manufactured    by   the    Dia- 


Bolt    • 


90    ' 


New  York.   N.   Y. 

RAPID   FIRE.— Trade   name   for   electric 

horn  manufactured  bv  the  Russell  Elec- 
tric Co..   Danbury,  Conn. 

RAPID    TOOL    A    MACHINE   CO.,    LTD. 

—174  St.  Joseph  St.,  Laehlne,  Que..  Can. 
Manufacturer  or  die  stocks  and  gasoline 
engines.  Business  established  1915  Presi- 
dent and  general  manager.  D.  Harrington; 
vice-president.  J.  J.  Steele;  secretary  and 
treasurer,  P,  W,  Ogden.  Main  office,  174 
St.  Joseph  St.,  Laehlne.  Que.  Fnctorles. 
Ijichlne  and  Iberville,  Que.  Branch  office, 
Iberville.   Que. 

RATES  FOR  ELECTRIC  SERVICE.— 
The  determination  of  the  proper  rates  for 
service  to  be  charged  by  a  corporation 
Hiving    central-station     electric     light    and 


i    have 


lUbjec 
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try.  Rales  for  service  should  be  such  that 
the  corporation  giving  the  service  should 
receive  sufficient  revenue  Co  pay  operating 
expenses.  Interest.  Insurance,  taxes,  de- 
preciation, and  a  fair  profit  on  the  enter- 
To 'determine  the  rates  two  general  the- 
ories have  been  used  as  a  basis.  The 
rvice"   theory  Is  that  tht 


theory  has  undoubtedly  had  much 
with  the  making  of  central- station  rates 
In  the  pest,  but  present  tendencies  are  to 
abandon  this  theory  In  favor  of  the  other. 
Public  sentiment  and  public  service  com- 
missions are  in  favor  of  the  charge,  be- 
cause, according  to  the  theory,  where  only 
one  central  station  supplies  a  locality  and 
It  Is  In  (he  nature  of  a  monopoly,  the 
value  of  the  service  may  be  considerably 
in  excess  of  the  necessary  rates  to  pay  all 
expenses  and  yield  a  fair  profit,  and  ex- 
cessive profits  would  be  made  from  the 
consumers  In  this  case. 

The  "cost  of  service"  theory  of  rate 
making  Is  the  one  now  generally  used  by 
the  various  public  service  commissions. 
This  theory  Is  that  all  rates  should  be 
proportioned  among  the  various  classes  of 
consumers  according  to  the  cost  of  serv- 
ing them.  The  term  cost  Is  In  this  case? 
assumed  to  Include  alt  operating  and  fixed 
charges   and   a   reasonable  profit. 

The  numerous  accepted  forms  of  electric 
rates  may  be  divided  Into  two  main 
classes,  meter  rates  and  demand  rates. 
Each  of  these  classes  are  subdivided  into) 
several  different  types  of  rates,  as  follows: 

Meter  Rates.  -  The  term  "meter  rate"  is 
applicable  to  any  method  of  charge  for 
electric  service  based  solely  upon  quantity! 
of  electricity  used.  The  quantity  Is  usual- 
ly expressed  In  kilowatt -hours  and  IS 
measured     by     an     Integrating     watt -hour 

Straight  Line  Meter  Rates.  The  term, 
"straight' tine"  (or  merely  straight)  Indi- 
cates that  the  price  charged  per  unit  la 
constant  regardless  of  the  number  of  units 
(kilowatt- hours)  used.  The  straight  line) 
meter    rate    Is    the    simplest    of    all    meter 

Step  Meter  Rate.  The  term  "step"  Indi- 
cates that  a  certain  specified  price  per 
unit  Is  charged  for  the  entire  consump- 
tion per  month  or  other  customary  period, 
the  rate  depending  on  the  particular  step 
within  which  the  total  consumption  falls. 
The  step  meter  rate  has.  In  the  past,  been 
popular  owing  to  the  fact  that  each  bill 
Is  calculated  at  a  single  rate,  and  It  has 
therefore  simplified  matters  for  both  the 
sales  and  billing  departments. 

Block  Meter  Rate.  The  term  "block"  In- 
dicates that  a  certain  specified  price  pen 
unit  Is  charged  for  all  or  any  part  of  ai 
block  of  such  units,  and  reduced  prices 
per  unit  are  charged  for  all  or  any  part 
of  succeeding  blocks  of  such  units,  each 
such  reduced  price  per  unit  applying  only 
to  a  particular  block  or  portion  thereof. 
The  block  meter  rate  provides  certain 
"l  correspond  In 


The 


...  which  It  Is  understood  by  cus- 
tomers are  the  reasons  for  Its  adoption 
by  many  companies,  especially  for  retail 
lighting. 


r  the   cus- 

mum   demand 

during  a  given  period  of  time.  The  de- 
mand Is  preferably  expressed  In  kilowatts 
or   horsepower. 

Flat  Demand  Rate.  The  term  "flat  de- 
mand rate"  applies  to  a  charge  for  elec- 
tric service  based  upon  the  customer's 
Installation  of  energy -con  Burning  devices. 
This  Is  usually  so  much  per  watt  or  kilo- 
watt. p«r  month  or  per  year.  Sometimes 
this  type  of  rate  Is  nominally  so  much 
per  customer  per  year,  or  per  month,  ton 
each  of  the  various  classes  of  customers, 
but  estimated  demand  and  quantity  of 
energy  likely  to  be  used,  play  an  Im- 
portant part  In  the  determination  of  the 
class.  Such  a  rate  may  be  modified  by 
the  "block"  or  "step"  method.  Several 
years  ago  It  was  believed  that  the  flat  de-4 
mand  rate  should  not  be  used,  but  re- 
cently this  type  of  rate  has  again  come 
Into  use  for  small  residence  customers. 
Where  used  It  Is  customary  to  employ 
some  current-limiting  device  to  prevent 
exceeding  the  estimated  or  contracted  for 
demand. 

Wright  Demand  Rate.  The  term  "Wright 
demand   rate"   applies   to  that  method   of 


charge  In  which  a  maximum  price  per 
unit  Is  charged  for  a  certain  amount  of 
energy,  and  one  or  more  reduced  prices 
per  unit  are. charged  for  the  balance,  on 
the  block  principle.  In  accordance  with  a 
schedule  based  upon  the  use  of  the  maxi- 
mum demand.  This  method  of  charge  was 
first    proposed  .by   Arthur   Wright   in    18B8. 

Hopklnson  Demand  Rate.  The  term 
"Hopkinson  demand  rate"  applies  to  that 
method  of  charge  which  consists  of  a  de- 
mand charge,  a  sum  based  upon  the  de- 
mand, either  estimated  or  measured,  or 
the  connected  load,  plus  an  energy  charge, 
a  sum  based  upon  the  quantity  of  energy 
used.  This  method  of  charge  was  pro- 
posed by  Dr.  John  Hopklnson  In  1892.  It 
Is    also   known    as   the    "two-charge"    rate. 

Block  Hopklnson  Demand  Rate.  Either 
the  demand  charge  or  the  energy  charge. 
or  both.  In  a  Hopklnson  demand  rate,  may 
be  of  the  block  form. 

Doherty  or  Three- Charge  Rate.  The 
term  "Doherty  rate"  or  "three -charge 
rate"  Is  applicable  to  that  method  of  charg- 
ing which  consists  of  a  customer  charge, 
a  charge  per  customer  or  per  meter;  plus 
a  demand  charge,  a  sum  based  upon  the 
demand,  either  estimated  or  measured,  or 
the  connected  load,  plus  an  energy  charge, 
a  sum  based  upon  the  quantity  of  energy 

either  the  block  or  the  step  form.  This 
method  of  charge  was  proposed  by  Henry1 
L.  Doherty  In  1900. 

RATHBONE  SARD  ELECTRIC  CO., 
INC.— Albany.  N.  T.  Manufacturer  of 
electric    ranges.     President.    R.    E.    Sard: 


resident 


and 


Blanchard;  treasurer.  E.  H.  Vaughn.  Main 
office.  Albany.  N.  Y.  Factories.  Albany, 
N.  T.,  and  Aurora.  111.  Branch  office. 
1325  S.  Michigan  Ave..  Chicago,  111.:  Phila- 
delphia, Pa.:  Detroit.  Mich.;  Los  Angeles, 
San     Francisco,     Cat.,     and     Seattle. 


trode  Is  In  the  hearth  I 


rash. 


In  which  one 
the   furnace. 

RATING  OF  ELECTRICAL  MACHINES. 
—The  output  which  is  marked  on  the  name 
plate  of  the  machine  and  which  is  based 
on  the  load  that  the  machine  can  carryi 
continuously,  or  for  a  stated  period,  with- 
out exceeding  a  temperature  rise  which, 
added  to  a  standard  ambient  temperature, 
will  not  exceed  a  safe  temperature  for  the 
insulation.  The  standard  ambient  tempera- 
ture is  40°  C.  for  air  and  !5*  C.  for  water. 

Rating  Is  usually  expressed  In  kilowatts 
at  the  terminals  for  d-c.  generators,  kllo- 
volt-amperes  at  the  terminals  for  e-c.  gen- 
erators and  transformers,  and  horsepower 
at   the   shaft  for  motors. 

Ratings  are  classified  as  (1)  continuous 
ratings,  the  outputs  which  a  machine  can 
give  continuously;  (2)  short-time  ratings, 
the  outputs  which  they  can  give  for  alterJ 
nate  short-time  periods  of  work  and  rest; 
and  (3)  nominal  ratings,  the  outputs 
which  they  '  '  '"" Jl 


...        _    'tain  specified! 

conditions'  which  do  not  represent  prac- 
tical working  conditions  but  are  specified 
for  the  purpose  of  establishing  a  rating. 
RATIO  ARMS.— The  proportionate  arms 
or  a  Wheatstone  bridge  whose  ratios  are 
known.    These  are  also  referred  to  as  the 

RATIO  MARGIN. — In  a  nonpolar  tele- 
graph system,  the  ratio  of  the  current 
flowing  through  a  receiving  instrument 
when  operated  to  that  flowing  when  not 
operated. 

RATIO  OF  TRANSFORMATION.— This 
Is  the  ratio  of  primary  to  secondary  turns 
In  a  transformer.  It  is  thus  the  ratio  of 
primary  to  secondary  no-load  voltages  end 
approximately  the  ratio  of  full-load  volt- 
ages  and   also   the   ratio  of   eecondary   I* 


i    this 


,.=    „.,^ ^ensated    for    kw.___ 

thus  Is   the  ratio   of  full-load  voltagei 
the   Inverse   ratio   of  full-load   currents. 

RATTAN  MFO.  CO.,  THE— 651  State  8t., 
New  Haven.  Conn.  Manufacturer  of  port- 
able lamps,  conduit  and  fixture  fittings. 
Business  established  1883.  President  and 
George  E.  Dann:  vice-president 
y.  Paul  N,  Dann.  Sales  rep- 
resentative, Hatheway  ft  Knott..  Inc..  117 
West  St.,   New  York,   N.   Y. 

RAUCH  a  LANQ.  INC. — Chlcopee  Falls, 
Mass.  Manufacturer  of  electric  pleasure 
vehicles.  Business  established  I90S.  Fac- 
tories, Chlcopee  Falls.  Wllllmansett.  Mass. 
President,  P.  A.  Frank;  vice- president  and 
sales  manager,  H.  H.  Doerlng;  vice- 
dent,  Nathaniel  Piatt;  secr~' --■* 

68T 


W.     Stanley.      Factor!  J 
Wllllmansett.    Mass. 

RAVEN.— Trade  name  for  Insulated  wire 
manufactured  by  the  New  York  Insulated 
Wire  Co.,  114  Liberty  St.,  New  York.  N.  Y. 

RAWHIDE  GEARS  AND  PINIONS.— See 
Gears    and    pinions,    leather    and    rawhide. 

RAWHIDE  MALLETS.— See  Mallets, 
lead   and   rawhide,   electricians'. 

RAWHIDE  PULLEYS.— See  Pulleys, 
leather  or  rawhide. 

RAWSON  «  EVANS  CO.— 110-71*  Wash- 
ington Blvd..  Chicago,  HI.  Manufacturer 
of  electric  signs. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.— 4  .  Norfolk  St..  Cambridge.  Mass. 
Manufacturer  of  ammeters,  voltmeters. 
wattmeters  and  other  electrical  Instru-J 
ments.  President,  H.  E.  Rawson-  vice- 
president.  Arthur  P.  Teele:  secretary. 
Ralph  C.  Watrous:  treasurer  and  general 
manager.  Arthur  J.   Lush. 

RAY— One  of  the  lines  of  light  which 
appear  to  radiate  from  a  luminous  body 
or  bright  object.     It  Is  one  of  the  threads 


.    In   f 


j  of  a.   

neral,   of  any 


>    light 


other  form  of  radiant   i 

RAY.— Trade    name    for   adjustable 
bracket    and    desk    lamp    manufactureu    „, 
the  Cleveland   Phon-Arm  Co..   12(6  W.   2nd 
St..   Cleveland.  Ohio. 

RAY  BATTERY  CO.— Huron  St..  North. 
Ypsilantl,  Mich.  Manufacturer  of  storage 
?".£  "^  batteries.  Business  established 
19J0.  President  and  general  manager,  Roy 
"'  vice-president,     Thomas     H. 

■tary.      Max     H.     Flnkelston;    , 
in  Fisher;  sales  manager. 


Lavler;     seer 


.    B.    Jacobs. 

RAY-O-OAY— Trade    name    for  seml-In- 

"  '    lighting    fixtures    manufactured    by 
""--     "'    "    40th  St..    New  York, 


Egan   ft    Egan,   21 
N.    Y. 

.J^YO-L'TE— Trade  "*"">  *<*  flash- 
lights and  flashlight  batteries  manufac- 
tured by  the  French  Battery  ft  Carbon  Co., 


Madison.   Win. 

RAY.O- SPARK— Trade     namt     „,, 

batteries  manufactured  by  the  French  Bat' 


tery  ft  Carbon  Co.,'Madiso 

RAYDEX  MFO  CO — Brackenridge.  Pa. 
Manufacturer  of  automobile  spotlights. 
President.  H.  E.  Sheldon;  vice -president, 
W.  F.  Detwiler;  secretary.  James  O.  Carr; 
treasurer,   R.  D.   Campbell. 

RAYLAX — Trade  name  for  aluminum 
melting  and  soldering  flux  manufactured 
by  the  MIrete  Metal  Co.  of  Mass..  Inc., 
2*5   Main  St..    Springfield.   Mass. 

RAYMO, — Trade  name  Tor  commercial 
lighting  units  manufactured  by  the  Moran 
ft  Hastings  Mfg.  Co.,  18-18  W.  Washing- 
ton St..  Chicago.  111. 

RAYMOND  BROS.  IMPACT  PULVER- 
IZER CO.— 1(18  N.  Branch  St.,  Chicago, 
m.  Manufacturer  of  pulverised  coal 
equipment.  President,  L.  E.  Raymond; 
vice-president  and  general  manager  C  M 
Laurltsen;  secretary,  F.  C.  Spring. 

RAYMOND  CO.,  THE.— Saugatuck. 
Conn.  Manufacturer  of  electric  laundrv 
machinery.  Business  established  IB08. 
Main  office  and  factory,  Saugatuck,  Conn. 
Branch  office,  228  Bank  of  Italy  Bldg..  San 
Jose.  Cal. 

RAYO.— Trade  name  for  resistance  wire 
and  ribbon  manufactured  by  the  Electrical 
Alloy  Co.,   Morrtstown,   N.  J. 

RAW  AC.  —  Trade  name  for  electric 
vacuum  clean  ens  manufactured  by  the 
Ramey  Mfg.  Co.,  Columbus.  Ohio. 

R-C-O-C. — Trade    name    tnr    rHnnfo    nm. 
trol     oil     switches 
South    Bend    Curr 
Bend,   Ind. 

REACTANCE,  t 
—The  inductive  re 
lines  of  force  set  i 


lanufactured     by     the 
,    Control    Co..    South 


the   i 


combines  with  the  e. 
rotation  to  give  a  res 
Is  less  than  that  ge 
when  the  current  lags 
and  greater  when  It  1 
leakage   reactanc  ~ 


n.  f.   that 
■    rotation 


_.    ..    thus   an    Important 

mcior    In    the    voltage    regulation    of    syn- 
chronous  generator 


„ j,    and    It    Is    also   the: 

principal  factor  in  limiting  the  initial  rush 
*    '    the    short -circuiting    r" 
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such  machines.  For  good  voltage  regula- 
tion, tow  reactance  Is  desired;  but  (or  safa 
Bhort-clrcult  currents  a  higher  value  ma) 
be  wanted.  In  high-speed  alternators  01 
large  capacity  the  leakage  reactance  1: 
frequently  so  email  that  additional  "react- 
ance Is  placed  In  the  circuit  external  t< 
the  machines  In  order  to  limit  the  short- 
circuit   current   to  a  safe    value. 

Inductive  reactance,  such  as  the  arma. 
ture  leakage 
tor   In   the 


REACTANCE  SOCKETS.— Sea  Sockets. 
series  street  lighting. 

REACTANCE,  SYNCHRONOUS.— T  he 
combined  effect,  expressed  In  ohms,  of  the 
armature  reaction  and  the  armature  leak- 
age reactance  of  synchronous  machines. 
Since  the  effect  of  both  of  these  factors 
varies  In  approximately  the  aame  way 
with  the  magnitude  and  phase  of  the 
armature  current,  and  since  they  are  more 
easily  measured  through  their  combined 
effect  than  separately,  it  is  frequently  con- 
venient to  treat  them  as  one  factor.  For 
example,  the  voltage  generated  in  an  alter- 
am* of  (1)  the  terminal  voltage,  (2)  the 
voltage  required  to  force  the  current 
through  the  armature  resistance,  and  (S) 
the  voltage  to  overcome  the  synchronous 
reactance.  The  second  Is  taken  In  phase 
with  the  current  and  third.  90°  ahead  of 
the  current.  Thus  the  eft>ct  of  the  syn- 
.  chronous  reactance  Is  that  of  the  armature 
leakage  reactance  and  the  armature  reac- 
tion added  In   phase. 

The  voltage  regulation  of  a-c.  generators 
Is  largelv  dependent  on  the  magnitude  of 
the  synchronous  reactance,  as  the  arma- 
ture resistance  has  a  relatively  small  ef- 
fect. Also  the  final  steady  value  of  cur- 
rent produced  In  a  ahort -circuit  of  an  al- 
ternator depends  mainly  on  the  relative 
value  of  the  synchronous  reactance. 

REACTION,  HEATS  OF.— A  summation 
of  the  heat  absorbed  and  evolvd  in  a 
chemical  reaction.  For  any  given  chemical 
reaction  it  Is  the  sum  of  the  heats  of 
formation  of  the  products,  diminished  by 
the  sum  of  the  heats  of  formation  of  the 
reacting  bodies.  The  first  sum  is  the  heat 
evolved  if  the  products  were  formed  from 
their  elements,  the  second  sum  Is  the  heat 
necessary  to  resolve  the  reacting  bodies 
Into  their  elements;  the  difference  Is  the 
net  heat  evolved  or  nbsorbed  In  the  re- 
action and  may  be  either'  positive  or  neg- 
ative. Example:  H-O+C-CO+H.;  the 
heat  of  formation  of  CO  being  29.160.  and 
of  H-O  (as  steam)  KB. 060.  the  difference  1" 
28.900  calories,  which  1»  the  heat  absorbed 
when  18  gram*  of  HiO  as  Bteam.  Is  de- 
composed by  IB  grams  of  solid  C.  forming 
28  grams  of  CO  and    2  grams  of  hydrogen 

REACTION  TURBINE.— A  type  of  steam 
turbine  in  which  most  of  the  work  dona 
hv  the   steam   Is  by   reaction.     See   Tur- 

REACTION  WATER  WHEEL.— A  type 
of  watT  wheel,  or  more  correctly  hvdrau- 
l'e  turhine.  in  which  mnst  of  the  work  is 
rtone  bv  reaction.  See  Turbines,  water  or 
hydraulic 

REACTIVE -FACTOR.— The   ratio   of  the 

age  of  a  circuit  to  the  total  current  or 
voltBire  Is  called  the  re  sctive- rector.  It  Is 
the  sin"  of  the  aneulnr  nhase  difference  or 
an  gin  of  lead  or  lag  between  current  and 


REACTIVE  OR  QUADRATURE  COM- 
PONENT.— The  reactive  component  of  an 
alternating  current  la  that  component 
which  ts  one-ouarter  of  a  period  out  of 
ohssc  with  the  e.  m.  f.  producing  it;  it 
Is  often  said  to  be  In  quadrature  with 
the  e.  m.  f..  hence  this  Is  also  called  the 
quadrature  component.  In  angular  meas- 
ure, the  nhase  difference  Is  90  decrees. 
Similarly  the  reactive  component  of  the  e. 

which  Is  In  fjusdrature  with  the  current. 
Reactive  components  were  often  formerly 
but  erroneously  called   "wattless"  compon- 


REACTIVE  VOt-T-AMPERES.— The 

product  of  the  reactive  component  of  the 
voltage  and  total  current,  or  the  product 
of  the  total  voltage  and   reactive  i-nmmn. 

•at  of  the  current  Is  called   thi   

volt-amperes  of   the   circuit:   it   equals 


1  sin   a.   where  6  is  the   phase  difference 
or  angle  of  lead  or  lag. 

REACTO.T-Trade  name  for  electric  fac- 
tory horns  manufactured  by  .the  Holtzer- 
Cabot  Electric  Co..  125  Amory  St.,  Boston, 

REACTOR.— A  coil,  winding  or  conduc- 
tor, heretofore  commonly  known  as  a  re- 
actance coil  or  choke  coil,  possessing  In- 
ductance, the  reactance  of  which  Is  used 
for  (he  operation,  protection  or  control  of 
a  circuit  or  circuits. 

REACTORS,  POWER- LIMITING.  — In 
systems  having  a  generating  station  capa- 
city of  60,000  kv-a.  and  upward,  the  amount 
of  power  available  In -*   -    -' '- 


■   the    r 


so  great  that  It  Is  found  __  . .  .  . 
vide  reactors  to  limit  the  flow  of  power. 
These  consist  of  long  windings  of  heavy 
copper  cable  In  the  form  of  layers.  They 
are  wound  on  open  frames  to  provide  cool- 
ing and  have  no  iron  In  the  magnetic  cir- 
cuit. The  successive  layers  are' Insulated 
from  each  other  by  wooden,  porcelain,  or 
molded  compound  cleats.  Because  of  the 
severe  mechanical  stresses  between  turns 
that  are  present  under  trouble  conditions, 
thay  are  very  ruggedly  constructed  and 
braced,  and  in  some  cases  they  artf 
mounted    In    a    concrete    framework. 

A  E%  reactor  limits  the  short-circuit 
current  to  20  times  full -load  current, 
whereas  at  ordinary  transmission  voltages 
It  may  reach  100  times  full  load  or  more 
if  not  limited  by  a  reactor.  Reactors  are 
preferably  placed  In  outgoing  lines,  since 
most  troubles  originate  outside  the  station 
and  the  flow  of  power  is  much  less  than 
if  the  reactor  were  placed  In  the  generator 
circuit. 

Manufacturers: 

Canadian  -  General  Electric  Co.,  Ltd.,   212 
King  St..  W..  Toronto.  Ont..  Can. 

Cleveland    Armature    Works.    Inc..    4732- 
36    St.    Clair   Ave.,    Cleveland,   Ohio. 

.  _     ELECTRIC     CO.,     Sehenec- 

_.. .    N.    Y.      Application    of    reactors 

ould    be    made    only    after    thorough 

'      question. 


The    i 


cries    reactance  in  s 
reflecting  points  for  hlel 


.  conditions  de- 
pending upon  the  constants  of  the  cir- 
cuit. This  Company  has  developed  a 
resistor- react  or  which  Is  designed  to 
eliminate  these  dangerous  conditions 
and  act  nn  protection,  not  to  the  re- 
actor itself,  but  to  the  other  apparatus 
In  the  circuit.  It  can  be  applied  to  all 
classes  of  service  where  It  Is  desired 
to    control    short    circuits    or    limit    the 

tie     and     feeder     circuits,     etc.     "con- 
structed  of  bare   eopne-   cable   In   con- 
crete supports   specially   cured  and   the 
Ingredients  of  which   are   carefully   se- 
lected    'Bulletin  45300.)   See  adv.  pages 
12011-1 2!*.— Adv. 
Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard- Baltimore." 
WF.STTNGHOTT8K    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
RFACTORS.  RADIO.— Rsdlo  reactors,  as 
their  name  imnllen.  are  used  to  provide  re- 
artance_to  insert  In  a  radio  osclllntlne  clr- 


They   are   usunllv   wound    in    spiral 
netln   core.     The  resistance   Is  kept  quite 

Manufacturer: 

Fro«     J..    217     Broad  w 


York 


N.   ' 


.    New 


READE  MFC.  CO.— 136  Hobokcn  St.. 
Jersey  City.  N.  J.  Manufacturer  of  solder- 
ing fluid,  salts  and  paste. 

READEANA. — Trade  name  for  soldering 
pnste  manufactured  by  the  Reade  Mfg. 
Co.,   135   Hoboken   St.,   Jersey  City,   N.   J. 

READINA.— Trade  name  for  soldering 
solution  manufactured  bv  the  Reade  Mfg. 
Co.,   135  Hoboken   St..   Jersey  City,   N.   J. 

READING.— Trade  name  for  electric 
cranes  arid  hoists  manufactured  by  the 
Reading  Chain  &  Block  Corp.,  2140  Adams 
St..    Reading.   Pa. 

READING  BRASS  WORKS.  INC.— 104 
Court  St..  Reading.  Pa.  "Manufacturer  of 
fixture  fittings  and  parts,  brass  castings. 
etc.  President,  E.  R.  Wickleln;  vice-pres- 
ident, George  S.  K.  Morris;  secretary  and 


READING    CHAIN    4    BLOCK    CORP.— 

Reading.  Pa.  Manufacturer  of  electric 
cranes  and  hoists.  Business  established 
1904.  President.  Frank  H.  Howard;  secre- 
tary. Ira  J.  J.  Reber;  treasurer  and  gen- 
eral manager.  Fred  A.  Howard,  Main  oilce. 
2140  Adams  St.,  Reading.  Pa.  Branch  of- 
fice. 93  Grand  St.,  New  York,  N.  T. 

READING      CHANDELIER      WORKS. 
THE.— 503  Penn   St.,  Reading.   Pa.     Mnnu- 
>f  lighting  fixtures.    Business  es- 


tablished    1905. 


Wit  man,     sole 


READING  IRON  CO.— Beading.  Pa.  Man- 
ufacturer of  high -pressure  pipes,  boiler 
tubes,  etc.  President.  ]_..  E.  Thomas;  vice- 
presidents,  J.  M.  Callen.  W.  W.  Williams; 
secretary,  George  W.  Deiany;  treasurer. 
H.  N.  Yost;  sales  manager,  E.  J.  Mishler. 
Main  office  and  factory.  Reading.  Pa.; 
Branch  offices.  New  York,  N.  Y.;  Philadel- 
phia, Pa.:  Boston,  Mass.;  Chicago,  111,; 
Pittsburgh.  Pa.;  Houston,  Tex.;  Los  An- 
geles,  Cal. 

READ  RITE.— Trade    name    tor    battery 
ammeters,    voltmeters,     voltammeters    and 
•ed     by     the     Readme 
—  i  Ohio. 

READRITE  METER  WORKS.-. 139  N. 
•lain  St.,  Bluffton,  Ohio.  Manufacturers  of 
■attery  ammeters,  voltmeters,  voltam- 
)  and  testers.  Business  established 
President,  W.  E.  Siller;  vlce-prea- 
H.  O.  Frederick:  secretary  and  sales 
nanager.  B.   L.  Triplet!. 

REAOY-TO-SH  IP.— Trade  name  for 
lanelboards  manufactured  by  the  Benjamin 
Ulectrlc     Mfg.     Co..     805     W.     Washington 


VJ"+. 


READYTOUSE— Trade  name  for  sheet 
steel  cabinets  manufactured  by  Jamea  F. 
Burns,    713-715    Cherry    St.,    Philadelphia, 

READY-2-INSTALL.— Trade  name  for 
lighting  fixtures  manufactured  by  the  Re- 
flector &  Illuminating  Co.,  G6G  W.  Wash- 
ington St.,  Chicago,  m. 

REAL,— Trade  name  for  heating  device 
plug  manufactured  by  T.  C.  Smith  &  Co., 
1531  Cherry  St..  Philadelphia.  Pa. 

REALFLEX. — Trade  name  for  armored 
cord  and  cable  manufactured  by  the 
Youngstown  Sheet  &  Tube  Co.,  Stambangh. 
Bldg.,    Youngstown,    Ohio. 

REALIVE. — Trade  name  for  storage  bat- 
teries manufactured  by  the  Cole  Storage 
Battery    Co.,    2437    Indiana    Ave.,    Chicago, 

REAMERS,       ARMORED       CONDUIT 

Compact  machines  for  facing  the  ends  of 
the  armor'  of  flexible  steel  conduit  prior 
to  assembling   with   terminal  fittings,   such 


Greenfield  Tap  A  Die  Corp.,  Sanderson 
St.,  Greenfield,   Mass. 

REAMERS,  ELECTRICIANS'  HAND 
POWER — Hand-operated  tools  used  by] 
■■'-'""' ■'"-"   '-    ' —  the  ends  of  rigid 


'his 


9  the 
indult. 


or  use  In  a  hand  brace. 
Manufacturers: 
American    Tap    &    Die    Co..     Greenfield, 

Mass. 
Austin    Co..    The    M.    B.,    108-16    S.    Des- 

plaines  St..  Chicago,  m. 
Butterfleld    &   Co.   Division.    Union   Twist 

Drill  Co.,   Derby  Line.  Vt. 
Card    Mfg.    Co..    S.   W„    Mansfield,    Mass. 
Carpenter    Tap    Sc    Die    Co..    The    J.    M., 

Pawtucket,   R.  I. 
Cleveland   Twist   Drill   Co.,   B.    49th   St. 

&     Lakeside     Ave.,     Cleveland?1    Ohio. 

"Paradox."   "Teerless." 
Crane   Co.,    836   S.   Michigan   Ave.,   Chi- 
cago.  111. 
Crane.   Ltd..    1280    St.   Patrick    St..    Mon- 

Detrolt  Twist  Drill  Co.,  Foil  St.,  West 
at    14th    St..    Detroit.    Mich. 

Dense,    J,    S.    Chester.   Conn. 

Fastfeed  Drill  &  -Tool  Corp.,  Toledo. 
Ohio.     ■■Fastfeed." 

Greenfield  Tap  &  Die  Corp.,  Sanderson 
St.,   Greenfield.  Mass. 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way,   New    York,    N.    Y.      "Mayhew." 

Morse  Twist  Drill  &  Machine  Co..  New 
Bedford.    Mass. 

Mueller  Mfg.  Co.,  H„  Decatur,  HI. 
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Mue!I«r   Mfg.   Co.,   Ltd..   W.   H.'.   Sarnla. 

Oil  Well   Supply   Co..   213-215  Water   St., 

Plttiburgh.  Pa. 
Pratt    A     Whitney    Co..     Ill    Broadway. 

New  York.  N.  T. 
Saunders   Sons.    P..    Yonkers,    N.   Y. 
Scott -Spencer   Automatic   Tool   Co..    Inc., 
2888-2689      Madison      Rd.,       Cincinnati, 
Ohio. 
Union  Twist  Drill  Co..  Athol.  Mass. 
Walworth  Mfg.  Co.,  Boston,  Mags. 
Whitman     ft    Barnes    Mfg.     Co.,    Akron, 

Ohio.      "W  A   B." 
Winter  Bros.   Co.,  Wrentham,  Mass. 
REAMERS,  MOTOR-DRIVEN.— Pipe  and 
conduit    reaming    tools,    driven    by    electric 
power.     They  may  be  used  In  the  contrac- 
tor's shop,  or  even  on  the  Job  with  portable 
electric    motors,    where    large    conduits,    or 
considerable  quantities  of  smaller  elaes  re- 
quire reaming.     Motor-driven   reamers.   0/ 
proper  style,  are  also  extensively  used   in 
steel  structural  work  to  line   up   Irregular 
holes   for   bolts   or  rivets. 
Manufacturer*: 
Butterfleld  &  Co.   Division,   Union   Twist 

Drii]  Co..  Derby  Line.  Vt. 
Chicago   Pneumatic    Tool   Co.     6    E.    44th 

St.,  New  York,  N.  Y. 
Electro -Magnetic    Tool    Co..    2902    Carroll 

Ave.,    Chicago,    111.      "Electro." 
Greenfield    Tap    &    Die   Corp.,    Sanderson 

St..    f "■-'-'      »*■■-- 

Stanilai 
Ohio. 
U.     S.     Electrical     Tool    Co.,     Cincinnati. 

Ohio. 
Van  Dom  Electric  Tool  Co..   2978   Wood- 
hill  Rd.,  Cleveland,  Ohio. 
Wodack  Electric  Tool  Co.,  -23-21   S.   Jef. 

ferson  St..  Chicago,  111.  "Wodack." 
REB8AMEN  ft  ALMEROTH 2324  Kin- 
ton  Ave.,  Chicago.  111.  Manufacturers  of 
motor-driven  refrlgeratlnc  and  ice  making 
machinery.  Partnership.  J.  Rebsamen  and 
Q.  Almeroth. 

R.  E.  C — Trade  name  Tor  electric  cups 
manufactured  by  tie  Rohne  Electric  Co.. 
Inc..  2434  25th  Ave.,  S..  Minneapolis,  Minn. 
RECALL— The  act  or  process  of  calling 
the  telephone  operator  in  on  a  connection 
after  It  has  been  established  and  the  sub- 
scribers have  been  talking.  It  Is  done  by 
moving  the  hook  slowly  down  and  up.  If 
the  circuits  are  arranged  so  that  moving 
the  hook  down  once  and  up  again  causes 
the  answering  lamp  on  the  cord  to  flash 
periodically,  it  Is  called  "automatic  recall." 


rubber,   made   to   fit    _._ ._.     .._..    ... 

a  receiver  to  prevent  fatigue  and  to  aid 
In  shutting  out  room  noises.  For  other  de- 
tails and  manufacturers,  ace  Cushions, 
car.   telephone   receiver. 

RECEIVERS,  RADIO.— Telephone  re- 
ceivers used  in  radio  receiving  equipment. 
Two  small  receivers  mounted  on  a  head 
band  are  generally  uaecl  for  this  purpose. 
Their  construction  Is  Identical  with  other 
head  type  telephone  receivers,  except  that 
they  are  usually  wound  to  a  resistance  of 
from   1000  to  6000  ohms. 

Manufacturers! 

Adams  Morgan  Co.,  Alvln  Place,  Upper 
Montclair.  N.  J.     "Amco." 

American  Radio  *  Research  Corp..  21 
Park  Row,  New  York,  N.  Y.   "Ararad." 

American  Thermophone  Co..  114-118  Bed- 
ford    St.,     Boston,     Mass.        "Thermo- 

Baldwin,     Nathaniel,     8474     S.     23rd     St.. 

East.   Salt  Lake   City.  Utah 
Brandes,    Inc.,    C,     32    Union    Sq.,    New 

York.  N.  Y.     "Transatlantic."   "Navy," 

"Superior." 
Central    Scientific    Co.,    460    E.    Ohio    St , 

Chicago.  111. 
Chicago   Radio   Laboratory.   Ravens  wood 

ft  Schrelber  Aves.,  Chicago,  III.  "Para- 
Connect  I  cut    Telephone    &    Electric    Co. 

Merlden.    Conn.      "Connecticut." 
DeForest,    Lee,     Inc.,     461    3rd    St.,     Sai 

Francisco,  Cat. 
De'  Forest  Rndio  Telephone  ft  Telegraph 

Co.,    141S    Sedgwick    Ave..    New    — — 

N.  Y. 
Doollttle  Co..  F.  M.,  817  Chapel  St.,  New 

Haven,    Conn.      "Ampllfone." 
Eastern    Precision    Electrical    Instrument 

Co..      88-J1      Observer      St.,      Rockvllle 

Centre.    N.    Y. 
Federal  Telephone  ft  Telegraph  Co..  Buf. 

falo.  N.  Y.  "Federal." 
GREBE    ft    CO.,    INC,    A.    H.,    70    Van 


Wyck    Blvd.,    Richmond    Hill.    N.    Y. 
"Grebe    Radio." 
HOl-TZER  -  CABOT      ELECTRIC       CO.. 

THE,    125    Armory    St.,    Boston.    Mass. 
"Universal,"   "National." 
Kennedy  Co..    The   Colin   B.,    140   Second 
St..  San  Francisco,  Cat. 

Ktlbourne    ft    Clarke    Mfg.    Co.,    3461  .E. 

Marginal    Way,    Seattle,    Wash.    "K    & 

C." 
Liberty  Electric   Corp..  Port  Chester.    N. 


Manhattan    Electrical    Supply    Co.,    Inc.. 

17  Park  PI..   New  York.  N.  Y. 
Murdock  Co.,  William  J.,   Kverett  Ave.  ft 

Carter   St.,   Chelsea.   Mass,    "Murdock. " 
New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 

"Universal." 
Radio  Corp.  of  America,    233    Broadway, 

New  York.   N.  Y. 
SIGNAL  ELECTRIC  MFG.  CO..  Menom- 
inee.  Mich.     "Signal." 
Stromberg-Carlson    Teleohone    Mfg.    Co.. 

10E0  University  Ave.,   Rochester.   N.  Y. 
Wireless    Speciaty    Apparatus    Co..    C    ft 

Fargo  Sta.,  Boston,   Mass. 
RECEIVERS.    TELEPHONE     COM- 
BINED  TRANSMITTERS  AND.— Combined 

some  classes  of  portable  telephones  and 
also  for  desk  and  wait  telephones,  especial- 
ly for  Interior  and  intercommunicating 
systems.  They  consist  of  a  short  handle, 
usually  of  rectangular  or  oval  shaped  brass 
tubing,  with  a  watchcase  type  receiver 
mounted  at  one  end  and  a  transmitter  at 
the  other  end. 

American  Electric  Co.,   6401  S.   State  St., 

Chicago,    III. 
American      Thermophone      Co..      114-118 

Bedford    St.,    Boston,    Mass.    "Thermo- 

AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St..  Chicago.  111. 
Chicago  Telephone   Sunplv  Co.,   1142-122* 

W.   Beardsley  Ave..   Elkhart,  tnd. 
Couch     Co.,     Inc.,     S.     H.     Arlington     ft 

Squantum  Sts.,  Norfolk  Downs,  Qulncy, 

HOLTZER-CABOT  ELECTRIC  CO.,  The, 
126  Armory  St..  Boston.  Mass. 

Hopewell  Insulation  &  Mfg.  Co..  Inc., 
Hopewell,  Va. 

KELLOGG  SWITCHBOARD  ft  SUPPLY 
CO..  Adams  ft  Aberdeen  Sts..  Chicago, 
III.      (See  display  adv.  page  1327.) 

KLAXON    CO.,    Newark.    N.   J. 

Liddell    Electric    Mfg.    Co..    Thi 
Washington     Ave..     Brldgepoi 

Strom 

1050 
Y. 
Western    Electric    Co.,    Inc..    195    Broad- 

way.   New  York.   N.  Y. 
RECEIVERS,      TELEPHONE,      HE  AC 
TYPE.— The    head    type    receiver    Is   some 
times   spoken   of   as   a    watchcase   receiver 

by  operators.  It  Is  In  the  form  of  a  short 
cylinder  with  two  small  colls  Inside.  The 
outer  cylinder  Is  generally  fastened  to  a 
ipring    steel    headband    which    


the   head   and   holds   the   receive 


to   t 


Adams  Morgan  Co..  Alvln  Place,  Upper 
Montclair.  N.  J.     "Amco." 

American  Electric  Co..  8401  S.  State  St.. 
Chicago.  Til. 

American  Thermophone  Co..  114-118  Bed- 
ford St.,  Boston,  Mass.  "Thermo- 
phone." 

A\ith  Electrical  Specialty  Co..  422  E.  63rd 
St..   New  York.    N.    Y. 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren   St.,  Chicago.   111. 

Chicago  Telephone  Supply  Co..  1142-1228 
W.    Beardsley    Ave.,    Elkhart.    Ind. 

Connecticut  Telephone  ft  Electric  Co., 
Merlden,    Conn.      "Connecticut." 

Erllchman.  Inc..  Robert  I..  Wldener 
Bldg..  Philadelphia,  Pa.  ("Hear-Clear" 
adapter  for  standard   receiver). 

Federal  Telephone  ft  Telegraph  Co.,  Buf- 
falo    N.    Y.      "Federal." 

HOT.TZER-CABOT  ELECTRIC  CO..  The, 

KELLOGfJ  SWITCHBOARD  ft  SUPPLY 
CO..  Adams  A  Aberdeen  Sts..  Chicago. 
III.      (See  display  adv.  page  1327.) 

Lelch  Electric  Co..  Genoa.  111. 

Lldflell    Electric    Mfg.    Co.,    The,    481    N. 


Manhattan    Electrical    Supply    Co.,    Inc., 

17    Park    PI„    New    York,    N.    Y. 
Murdock    Co..    William    J.,    Everett- Ave. 

ft   Carter   St.,    Chelsea.   Mass. 
Stanley  ft  Patterson,   34  Huber  St..   New 

York,  N.  Y.     "DeVeau." 
Stoddard     Telephone     Construction     Co.. 

The.  Monroe,  Mich. 
Stromberg-Carlson    Telephone    Mfg.    Co., 
1060  University  Ave..    Rochester,  N.  Y, 
Western  Electric  Co.,  Inc.,  195  Broadway. 

New  York,   N.   Y. 
RECEIVERS,     TELEPHONE,     LOUD 
SPEAKING.— A     telephone    receiver    fitted 
with    a   horn    and    capable   of    being  heard 
at    a    considerable    distance.      It    Is    often 
called  a  reproducer.     The  receiver  general- 
ly  has   a  lower   resistance   and    requires   a 
larger  current  to  operate  it  than  an  ordi- 
nary receiver.     Also  see  Announcers,   tele- 
phonic. 
Manufacturers: 
Adams  Morgan   Co.,    Alvln   Place.    Upper 

Montclair,    N.    J.    "Amco." 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St..  Chicago.  HI. 
Baldwin,  Nathaniel,  3474  S.  23rd  St..  East 

Salt   Lake  City,    Utah. 
Chicago  Hand   Phone  Co..   Ell    W.    Jack- 
son Blvd.,   Chicago.   III. 
Connecticut    Telephone    ft     Electric    Co., 

Merlden,   Conn.    "Connecticut." 
Globe  Phone  Mfg.   Co..   Reading,  Mass. 
KLAXON  CO.,  Newark,   N.  J. 
Magnavox    Co..     The,    2701-27*6    E.    14th 

St.,   Oakland,   Cal. 
Modern     Radio     Equipment     Co..     27     S. 
Broad   St..   Elisabeth.    N.   J.    "Modern  " 
Stanley  A  Patterson.   34  Huber  St..   New 

York.   N.  Y.     "DeVeau." 
Telephone    Shop,    The.    606    S.    Canal    St' 

Chicago.  111. 
Western  Electric  Co.,  Inc.,  19E  Broadway, 

New  York,  N.  Y. 
RECEIVERS,  TELEPHONE,  STAN- 
DARD— This  Is  the  part  of  a  lelephone 
set  which  changes  talking  current  Into 
sound  Waves.  Essentially  It  is  an  electro- 
magnet with  an  iron  diaphragm  whoso 
center  Is  near  the  poles  of  the  magnet. 
Alternating  current  flowing  through  the 
coll  sets  the  diaphragm  into  vibration.  A 
Shell  protects  the  parts,  an  ear  cap  makes 
It  easy  to  fit  the  ear  and  to  keep  out 
noise.  The  standard  receiver  known  as  a 
hand  receiver  is  tubular,  flared  out  at  the 
earcap  end.  The  resistance  Is  from  50  to 
90  ohms.  There  are  two  types  of  receivers. 
polar  type  and  nonpolar.  The  polar  type  Is 
a  receiver  which  has  a  permanent  steel 
magnet.  It  Is  used  In  both  local  battery 
and  In  common -battery  systems.  It  Is 
usually  bipolar,  with  two  soft  Iron  pole 
pieces,  each  surrounded  by  a  coll  of  In- 
sulated wire.  The  nonpolar  type  Is  a  tele- 
phone receiver  which  has  no  permanent 
steel  magnet.  The  direct  current  flowing 
In  the  line  gives  It  the  necessary  polarisa- 
tion. It  Is  used  only  In  common- battery 
systems.  It  Is  also  called  direct -current 
receiver  and  series  receiver,  the  latter  be- 
cause It  IS  used  directly  In  series  with  the 

Manufacturer.: 

American  Electric  Co.,  6401  S.  State  St., 

Chicago,   III. 
Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St..  New  York.  N.  Y. 
AUTOMATIC    ELECTRIC    CO..    1001    W. 

Van  Buren  St.,  Chicago.  III. 
Chicago  Telephone  Supply  Co..    1143-1228 

W.  Beardsley  Ave..  Elkhart.  Ind. 
Couch     Co..     Inc..     S.     H..     Arlington     ft 

Quantum  Sts.,  Norfolk  Downs.  Qulncy. 

Evolution  Phone  Co..  Inc.,  The,  48 
Greenwich  Ave..  New  York,  N.  Y. 
"Theraphone." 

Federal  Telephone  ft  Telegraph  Co..  Buf- 
falo,  N.   Y.     "Federal." 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO..  Adams  ft  Aberdeen  Sts.,  Chicago, 
m.      (See  display  adv.    page    1327.) 

Lelch  Electric  Co..  Genoa.  111. 

Manhattan  Electrical  SuppK  Co..  Inc.,  17 
Park  PI..  New  York.  N.  Y. 

Murdock  Co..  William  J.,  Everett  Ave. 
A   Carter  St.,   Chelsea.   Mass.     ^'Solid." 


_     Hard   Rubber  Corp.,   The,   State 

St..  Bridgeport.  Conn. 
Stoddard     Telephone     Construction     Co., 

The.  Monroe.   Mich- 
Strom  berg- Carl  son    Telephone    Mfg.    Co.. 

1050  University  Ave.,   Rochester.   N.   Y. 
Western  Electric  Co.,  Inc.,  196  F 

New  York,  N.  Y. 
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RECEPTACLES 


RECEPTACLE.— A  receptacle  la  a  de- 
vice which  serves  to  receive  and  retain 
something  placed  therein.  In  electrical 
practice  a  receptacle  Is  a  rigidly  mounted 

for  and  to  complete  an  electrical  circuit. 
Receptacles  are  used  very  extensively  to 
receive  lamps,  and  at' 


plugs 


industrial  appnrotus.    Sockett  

often   are.  used   for  the  same  purpose  and 
■   "  '     fact   and   the  similarity   of 


the  two  are  often  confused.  The  distinc- 
tion between  the  two  Is  as  follows.  A  re- 
ceptacle Is  made  with  a  hase.  cap  or  body 
that  permits  It  to  be  mounted  securely  on 
a  wall  or  other  flat  surface  or  In  a  conduit 
or  outlet  box,  or  nn  a  switchboard  or  other 
permanent  and  rigid  object.  Sockets  are 
made  with  a  cap*  having  a  threaded  hole  by 
which  they  may  he  mounted  on  a  fixture 
or.  if  the  hole  is  fitted  with  a  bushing. 
may   be   suspended    from    a   drop   cord   or 

Receptacles  are  made  with  several  kinds 
of  bodies  and  bases,  to  adapt  them  i 
varied  services,  and   the  different   m< 
of   wiring.     They   are   made   In    fori 
readily  adapt  themselves  to  conduit. 


riicular  serv- 


in  special  forms  for  such  i 
Icea   as    battery    charging    p 

ing,     marine     syBtcma.     wi 
vaporproof  service,  etc. 

The  standardization  of  receotncles  ha? 
not  progressed  as  rapidly  as  ft  has  wltl 
some  other  electrical  apparatus.  Ilk 
sockets.  Receptacles  for  attachment  plug* 
or  lamps  for  the  lower  rated  appliances 
up  to  6  BO  watts,  havi  been  standardized 
when  provided  with  the  Edison 
base  screw- shell  contacts.  How 
prong  types      -  ■      ■ 

Urtn    have    been     introduced    by    iMlterent 


lufsctui 


with 


s  that  standard  list  I  on 
of  these  con t sets  has  been  effected  to 
FOine  extent  by  part  of  these  manufacturers. 
These  receptees  are  adapted  to  baseboard 
and  wall  mounting,  some  for  floor  mount- 
Inp.  others  for  signs,  switchboards,  etc. 
Unfortunately  manv  of  these  are  referred 
to  as  wall  sockets  or  baseboard  plugs,  etc.. 
Instead  of  adhering  to  the  accepted  dis- 
tinction between  plugs,  sockets  and  re- 
ceptacles. 

RECEPTACLE  BODIES,  SHELLS  AND 
OTHER  PARTS.— Certain  types  of  recep- 
tacles for  surface  mounting  employ  an 
Interchangeable  body,  which  by  the  use  of 
different  forms  of  bases  adapts  the  re- 
centacte  for  several  methods  of  mounting. 
as  for  plain  surface,  cleat,  angle,  wood 
molding  or  raceway,  etc.  Three  types  of 
bodies  usually  suffice  for  this  purpos".  the 
keyless,  key  and  pull  chain  types.  These 
bodies  are  made  of  porcelain  with  Edison 
medium  screw  shell  and  Include  the  key  or 
pull  swilchlnc  in  the  two  latter '- 


p  Idem 


i-   the 


same  as  for  lamp  sockets,  but  In  th° 

different  types  of  caps  arc  used,  while  with 
receptacles  different  types  of  bases  arei  em- 
ployed in  place  or  cap*.  With  these  re- 
ceptacle bodies  may  also  be  used  Inter- 
changeably, several  types  of  metal  sheila. 
Porcelain  and  other  weatherproof  recep- 
tacles are  also  made"  Interchangeable  In 
certain  types.  For  flush  mounting  In  suit- 
able ouil-t  boxes  the  receptacles  are  ar- 
ranged to  flt  the  standard  size  boxes  and 
mav  have  several  types  of  flush  platen 
mounted   thereon. 

Manufacturers; 

Arrow  Electric  Co..  103  Hawthorne  St.. 
Hartford.  Conn.     "Arrow." 

Bryant  Electric  Co.,  The.  1421  State  Bt., 
Bridgeport,    Conn.    "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..   W.,   Toronto.   Ont..  Can. 

Central  Electric  Co..  316  S.  Wells  St.. 
Chicago.  III.      "Ralco." 

Federal  Porcelain  Co.,  The.  Carey.  Ohio. 

Hubbell.   Inc.,   Harvey,  Bridgeport.    Conn, 

Manhattan    Eleetrical    Supply    Co..     Inc.. 

17  Park  _  PI.,   New  York,   N.   T.      <base) 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  ft  l«h  St..  Long  Island  City, 


NATIONAL  X-RAT  REFLECTOR  CO., 
235  W.  Jackson  Blvd..  Chicago,  III.  "X- 
Ray."      (See  display  adv.  page   140&.) 

Palate  Co.,  H.  T..  Philadelphia.  Pa. 
"Paiste."  (Exclusive  distributor,  Hart 
ft  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
■  Hartford,  Conn.) 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  T.  "P.  ft  S." 

Peerless  Light  Co..  863  W.  Washington 
Blvd.,     Chicago.     III.      "Peerless     E-Z 


1327.) 
Thomas  ft  Sons..  The  R.,  East  Liverpool, 

Ohio.     "Thomas." 
WAKEFIELD  BRASS  CO..   THE  F    W 

Woodlnrffl  Rd..  Vermilion.  Ohio. 
Wlndman-Gotdamith.    Inc..    399-403    East 

Ave.,    Perth  Amboy.   N.   J. 

RECEPTACLES,   BASEBOARD   AND 

WALL.— Fittings  consisting  of  a  body  por- 
tion, generally  of  porcelain.  In  which  are 
mounted      two      sets      of      contact-making 


quently  medium -base  Edison  screw-al 
contacts  are  mounted  In  the  recepti 
body,  but  the  tendency  Is  towards  the  g 
eral  use  of  the  other  type.     They  are 

tended  for  flush  mounting  In  walls  or  ba 

boards  to  receive  attachment  plugs  for 
"--table,  lamps.  electric  phonographs 
"'  "     ~       id    other   apnU- 


•eptacles  are  also  avail- 
hpip;  mese  are  listed  separately  below. 
The  receptacles  are  provided  with  terminal 
screws  to  which  the  line  wires  are  atflchcrt 
and  with  two  mounting  lugs,  by  means  of 
which  they  are  secured  to  the  switch  box 
rhlch  the  protecting  face  pli 


anees.     Such   receptacles   .....    .,,    ,,,„, 

suited  for  connection  of  appliances  thai 
are  lighting  fixture  sockets  snd  for  severe 
years  farslghted  electrical  interests  have 
encouraged  their  widespread  Installs!!. 


AJAX  ELECTRIC  SPECIALTY  CO..  101 

Market  St..   St.  Louis,  Mo.     "AJax." 
American  Wlremold  Co.,  81-83  Woodbln< 

St.,  Hartford.  Conn. 
Arrow   Electric    Co.,    103    Hawthorne    St.. 

Hartford.     Conn.       "Arrow.1 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi 

cago.  New  York.  San  Francisco, 
Toronto.  Benjamin 
Safety    flush    recep- 


tacles with 
screw  basei 
tacts   dead    until 


c™- 


blade  attachment 
plug  caps.  Self  ad- 
justing to  perfect 
allnement  on  plaster 
surface  when  outlet 
box  [a  out  of  line. 
Safety  Flush  Supplied  for  all  types 
Receptacle  of     service     In     any 

Bryant  Electric  Co.,  The.  14(1  State  St. 
Bridgeport.  Conn.  "Brvant."  "Won- 
Dor."    "D.   D.."    "Chapman."    "Junior." 

Canadian  Genera!  Electric  Co.,  Ltd.,  212. 
King-  St..   W..   Toronto.  Ont.,   Can.  ^ 

Central  Electric  Co..  316  S.  Wells  St., 
Chicago,  111.     "Ralco." 

CHELTEN  ELECTRIC  CO.,  THE,  4853 
Stenton    Ave..   Philadelphia.    Pa. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 


;no 


Receptacles 


CUTLER-HAMMER  MFG.  CO..  THE, 
Milwaukee.  Wis.  The  arrangement  of 
outlet  contact  slots  em- 
ployed In  the  C-H  7710 
line  of  "Standard"  Re- 
ceptacles conforms  to 
the  standard  adopted  by 
the      leading      electrical 

vldes  that  interchange- 
ability  which  Is  very 
desirable  In  the  factory 
or  home  where  electri- 
cally operated  devices 
equipped  with  various 
attaching  caps  are  many 
times  connected  to  re- 
ceptacles  furnished  by 
C-H    7710  several    d" 

Receptacle  with  facturers. 
C-H  78-Kl  Plate  are  rated  »  iu  aiiu>«-». 
250  volts.  Receptacles  for  use  with 
standard  conduit  lit  tings,  as  well  as 
for  metal  molding  and  concealed  cleat 
work,  are  furnished.— Adv. 
Freeman  Electric  Co.,  E.  H..  303  E.  State 

St..  Trenton.  N.  J. 
OKNKKAL      i;i.l-:cTRIC     CO..     Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1221.) 
GORDON    F.LECTRIC    MFG.    CO..    THE. 

WatervlIIe.    Conn.      "Gordon." 
Hart   &    Hegeman    Mfg.   Co..    342    Capitol 

Ave.,  Hartferd.  Conn.     "H  A  H." 
Hubbell.   Inc..  Harvey.   Bridgeport.   Conn. 
Machen    Electric     Mfg.     Co..     463H-43     K. 
Thompson     St.,     Brldesburg,     Philadel- 
phia.   Pa. 
Manhattan  Electrical  Supply  Co.,  Inc.,   17 
Park   PL,   New   York,   N.   Y.   Manhat- 


Pass    A    Seymour.    Inc..    Solvay    Station. 

Syracuse,   N.  Y.      "Shurlok." 
Peerless    Light   Co..    683    W.    Washington 

Blvd..    Chicago.    III.      "Peerleaa    B-Z- 

Wlre."        - 

1   Co. ,_  17-27    Vandewater. 

Boy  Is  ton     St.. 

;  A  Conduit  Co.,  Tyler  A 

mnai  oib.,    irenton,  N.  J. 
Union    Electric    Co.,     Inc.,     Hamilton     A 

Clark  Sts.,  Trenton.  N.  J. 
Ward  Electric  Co.,  Inc.,  1411  Walnut  St.. 

Philadelphia,   Pa. 
Wlndman-Goldsmith,     Inc.,    339-403    East 


,    Mans 


.    Perth    , 


.    N.    J. 


ed    on 

insulating 

bases  d 

members 

of  removable  plugs. 

The 

members 

at   always  of  th 

polar lied. 

ve    in    the 

>f   the    receptacl 

the    other 

also    with 

spring  a 

etlon.     They 

nearly 

special 

construction 

and 

lmost    in- 

mounted    In 

iron 

protectlne 

boxes. 

The  .recepta 

lea 

are    used    prlncl- 

pally   in 

railroad    y 

garage 

crvlce   they 

are 

Mirnetl 

rnea   made 

with  a  swivel  mounting  so  that  If  a 

cesslve  strain  Is  put  on  the  cord  the  re- 
ceptacle will  aline  Itself  with  the  pull  and 
the  plug  will  be  pulled  out:  this  Is  a 
safety  feature  of  special  value  In  case  the 
vehicle  is  started  up  without  disconnecting 
the  charging  plug.  Railroad  yard  mount- 
ing requires  a  special  waterproof  construc- 
tion and  the  receptacles  are  also  mounted 
under  a  protective  hood  In  some  cases. 
Manufacturers: 

Anderson   Mfg.  Co.,   Albert  A  J.  M..   289- 
3(15    A   St..    Boston.    Mass.      "A.    B.    ('." 
AUTOMATIC     ELECTRICAL     DEVICES 
CO.,    120-122    W.     3rd    St.,    Cincinnati. 
Ohio. 
BENJAMIN   ELECTRIC  MFG.  CO.,  Chi- 
cago.     New      York,      San      Francisco, 
Toronto.     Two  and   three   pole,   IS,   30 
amp.       receptacles       with 

f  molded    composition    base 

mounted      In      watertight 
outlet    box,    for    use    with 
-,.  two  and  three  pole  water- 

JfJIHpA     "ght     attaching    plug    as 

^BSBBBBJ      -. wo|l  .... 


Canadian  General  Electric  Co.,  Ltd.,  812 
King  St..  W..  Toronto,   Ont,,  Can. 

Central  Electric"  Co.,  318  S.  Wells  St.. 
Chicago.   III.      "Ralco." 

CROUSE-HINDS  CO..  Wolf  ft  7th  North 
Sts.,  Syracuse,  N.  Y.     "Conduletto." 
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GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  T.  (See  adv.  pages  1203-1223.) 
Russell    ft    Stoll    O.,    17-27    Vandewater 

St.,  New   York,   N.   Y. 
Standard   Electric   Machinery  Co.,    Balti- 
more. Hd.     "Standard -Baltimore." 
Stanley  ft  Patterson.  34  Hubert  St.,  New 

York,   N.   Y.      "Patterson." 
Universal    Electric    Stage    Lighting    Co.. 
240    W.    BOth    St..    New    York,    N.    Y. 
"KHegl." 
WB5TINGHOUSE    ELECTRIC.   ft    MFG. 
CO,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1396-1402.) 
RECEPTACLES,    CANDELABRA    AND 
MINIATURE. — These    receptacles    are    de- 
signed  to    be    attached    to    flat    surfaces. 
They  consist  generally  of  a  porcelain   ban 
having    screw    shells    of   nominal   W-lnch 
diameter   for   the   candelabra   slie   and    14- 
Inch  for  the  miniature  size  mounted  there- 
in.    They  are  generally  used  for  decorative 
work  or  small   signs  and  are  used   almost 
entirely   with   lamps  and   very   rarely   with 
an   attachment   plug. 
Manufacturers: 

A  J  AX      ELECTKIC      SPECIALTY      CO., 

1011)  Market  St..  St.  Louis.  Mo.  "AJax." 

Arrow    Electric   Co..    10S    Hawthorne    St., 

Hartford,  Conn.      "Arrow." 
Best  Electric  Corp.,   471   Broadway.   New 

York,  N.  Y. 
Bryant  Electric  Co.,  The.  1.421  State  St., 

Bridgeport,   Conn.      "Bryant." 
Canadian  General  Electric  Co.,   Ltd.,   213 

King  St.,  W.,  Toronto,  Ont.,  Can. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 
Morse.  Frank  W„  SS9  Congress  St.,  Bos- 
ton.  Mass. 
NATIONAL    X-RAY    REFLECTOR    CO., 
236     W.    Jackson     Blvd..     Chicago,     111. 
"X-Ray."  (See  display  adv.  page  140S.) 
Pass    &    Seymour.    Inc.,    Solvay    Station, 

Syracuse.  N.  Y.     "P.  ft  S." 
SEARS,    HENRY    D.,     80    Boy  Is  ton     St., 

Boston,  Mass. 
RECEPTACLES,  CEILING  OR  WALL 
FIXTURE.— Celling  receptacles  are  ar- 
ranged with  a  flat  back  for  mounting  on 
a  celling  or  round  outlet  box.  They  con- 
sist of  a  porcelain  baae  containing  a  screw 
shell  and  sometimes  a  key  or  pult-chaln 
switch  mechanism.  The  whole  base  Is  en- 
closed In  a  brass  or  other  metal  shell  giv- 
ing the  appearance  of  a  canopy.  They  are 
used  for  holding-  a  lamp  and  reflector  right 
at    the    ceiling    without    using    any   other 

Another  type  of  receptacle  for  celling  or 
wall  mounting  Is  arranged  for  supporting 
and  connecting  any  lighting  fixture  so  that 
It  may  be  attached  or  removed  as  easily 
as  any  prong-type  attachment  plug  Is  from 
an  ordinary  wall  receptacle.  Such  recep- 
tacles are  Intended  to  permit  removal  of 
the  fixtures  during  decoration,  also  to  per- 
mit changing  the  flitures  about  or  replac- 
ing them  easily  with  other  types  or  de- 
signs to  produce  a  different  llglttlng  ef- 
fect; they  are  also  of  special  value  In 
apartment  buildings  where  many  of  the 
tenants  may  want  to  provlde"thelr  own  fix- 
tures to  suit  Individual  tastes.  While  such 
receptaclei 


.,  their 


untly 


been  energetically  advocated  and  It  ._ 
thought  that  if  fixture  hanging  and  re- 
moval may  be  easily  accomplished  by  this 
means  their  use  will  increase  rapidly.  One 
type  of  receptacle  has  an  Inconspicuous 
flush    face    plate   with    two    parallel     ' 


which 


ordlna 


t-plue 


cap  or  the  special  fixture-supporting  plug 
may  be  Inserted.  The  latter  forms  part  or 
the  fixture,  being  secured  to  it  where  the 
canopy  ordinarily  covers  the  fixture  stud, 
hlckey  and  soldered  wiring  connections. 
The  weight  of  the  fixture  Is  safely  borne 
by  specially  shaped  locking  prongs. 
Manufacturers:  , 

Bryant  Electric  Co.,  The.   1421   State   St., 

Bridgeport.  Conn.  "Bryant." 
ECONOMY  FUSE  ft  MFG.  CO..  2717 
Green  view  Ave.,  Chicago,  111.  Econ- 
omy Receptacles  and  Plugs  for  "Elex- 
Its"  are  wiring  and  fixture  supporting 
devices,  marking  a  radical  but  welcome 
Improvement  in  the  practice  of  wiring 
and  demountably  attaching  lighting 
fixtures  to  ceiling;  or  walls,  and  their 
use  makes  possible  a  utilisation  of 
the  Idea  to  "Hang  a  Fixture  Like  a 
Picture."  They  are  standardised  "elec- 
tric exits"  or  outlets  desfgned  perma- 
nently   to    cover    any    standard    outlet 


wall  Economy  Plugs  for  Etexlts  or  the 
standardised  attachment  plugs,  as 
found  on  most  electrical  appliances. 
The  advantage  of  being  able  to  make  a 
lighting  fixture  as  portable  as  any 
other  electric  appliance  Is  obvious. 
Celling  and  wall  fixtures  may  be  re- 
moved during  cleaning  and  redecorat- 
ing periods,  or  when  rearrangement  re- 
quires a  change  of  the  lighting  scheme. 
Attaching  or  detaching  the  fixture  Is 
exactly  the  same  process  used  in  at- 
taching or  detaching  the  standard  at- 
tachment   plug   of    an    electrical    appll 


lal 


lopy 


used  for  covering  unsightly  wlrinj.  .  _. 
nectlons  is  urine  cesaary  and  where  a 
fixture  is  out  of  order  snd  removed,  the 
face  plate  of  the  Economy  Receptacle 
for  Elexlts  furnishes  an  Inconspicuous 
circular  or  rectangular  flush  receptacle. 
The  general  use  of  Economy  Recepta- 
cles and  Plugs  for  Elexlts  allows  arch- 
itects, fixture  manufacturers  and  deal- 
ers, lighting  engineers  and  users  great 
latitude  In  providing  flexible  HgEting 
systems;  permits  electrical  contractors 
to  completely  finish  the  electrical  wir- 
ing before  fixtures  are  attached  and 
offers  fixture  manufacturers  and  deal- 
ers Increased  opportunities  for  Imme- 
diate and  future  sales.  See  display 
ndv.  page  12*0.— Adv. 

El-ctrie  Outlet  Co..  Inc..  119  W.  *0th  St.. 
New  York,   N.  Y.      "Elexlts." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   (Spe  adv.  pages  1209-1  £21  ) 

Philadelphia  Electrical  ft  Mfg.  Co..  122S- 
38  N.  3ist  St..  Philadelphia,  Pa.  "Pem- 

RECEPTACLES  CLEAT.— Cleat  recep- 
tacles are  almost  always  mounted  on  bases 
of  porcelain  H  inch  or  more  in  thickness 

the  upper  surface  and  suitable  holes  for 
fastening  the  receptacle  by  screws  through 
Iho  base.  They  are  used  In  open  cleat 
wiring  and  the  thickness  of  the  receptacle 
base  and  the  spacing  of  the  terminals  cor- 
responds to  those  dimensions  for  the  cleats 
so  that  the  wiring  Is  always  straight  and 
uniformly  spaced.  They  are  always  made 
to  mount  on  a  flat  surface,  and  are  used 
with  lamps  In  places  where  exposed  wiring 
is  permissible,  or  for  attaching  portable 
tools  or  other  appliances,  as  in  a  factory. 
Manufacturers: 

AJAX  ELECTRIC  SPECIALTY   CO..   St. 

Louis,    Mo.      A    full   line   of  receptacles 

and   rosettes,   flush  and  cleat,    standard 

styles,  porcelain  mounted.— Adv. 

Arrow    Electrlo   Co.,    103    Hawthorne   St., 


(See  display  adv.   pages   1231-1234.) 
Bryant  Electric  Co..   The.  1421   State  at.. 
Bridgeport,  Conn.      "Bryant."  "Junior  " 
Connecticut   Electric   Mfg.   Co..   Connecti- 
cut ft  Florence  Ave.,  Bridgeport,  Conn. 

CRKSOENT  ELECTRIC  CO.,  Mountain 
Grove,  Mo.      "Acme." 

Duncan  Electrical  Co.,  Ltd.,  I  Inspector 
St..   Montreal,   Que.,   Can. 

Freeman  Electric  Co.,  E.  H„  803  E.  State 
St.,   Trenton.   N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 

Klrkman  Engineering  Corp..  484-490 
Broome  St..  New  York,   N.  Y.     "K-E." 

Machen  Electrlo  Mfg.  Co.,  4039-43  E. 
Thompson     St.,     Brides  burg,     Phlladel- 

Majestic  Electric  Mfg.  Co.,  800  N.  12th 
St...  St.  Louis,   Mo. 

Mesa  Co.,  Fernando  C.  Colt  St.  A  Chan- 
cellor Ave..  Irvlngton,  N.  J. 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
ft  Waterman  Sts..  St.  Lambert.  Que.. 
Can. 


ft  Hegeman  Mfg.  Co.,  342  Capitol 

Hartford.   Conn.) 
Pass    ft    Seymour.    Inc..    Solvay    Station. 

Syracuse,  N.  Y.     "P  ft   S." 
Paulding.  Inc..  J.  I..   New  Bedford,  Mass. 
SEARS.     HENRY    D.,     80    Boy  la  ton     St.. 


Boston.  Mass. 

Thomas  ft  Sons  ' 
pool,   Ohio.       " 


East  Liver 


i   ft   Conduit   Co.,   Tyler 


Trenton 

A   Canal    Sts.,    Trenton.    N.   J. 
TRUMBULL      ELECTRIC      MFG.      CO.. 


.     Electric    Co..     Inc..     Hamilton    ft 
■"erk  Sts..  Trenton.  N.  J. 

n^tmn-Gnldsmflh.     Inc.,     190-403    Flnst 
.ve..    Perth    Amboy,   N.   J. 


RECEPTACLES,  CONDUIT  BOX.— Con- 
duit-box receptacles  generally  have  me- 
dium-base Edison  screw  shells  mounted 
in  a  porcelain  base.  The  base  ts  provided 
with  connections  for  the  line  wires.  The 
receptacles  are  made  with  or  without 
switch  mechanisms,  which  are  either  of  the 
pull  chain  or  key  type.  They  are  made  In 
two  general  types,  one  to  be  mounted  on 
or  In  standard  conduit  box  covers  and  the 
other  In  which  they  form  the  cover  of  the 
box.      The    latter    type    are    almost    always 

Crovlded  with  a  brass  protecting  shell  and 
ave  mounting  screw  holes  so  spaced  that 
they  may  be  mounted  on  3(4  or  4-ln.  con- 
duit boxes.  There  are  several  forms  made 
for  mounting  on  or  In  the  cover  of  the 
w—       " — e   of    " 

.  that  they'may  be  mounted'e. 
special  covers  for  this  purpose.  Others 
are  arranged  to  pass  through  the  cover 
and  be  fastened  to  It  from  the  inside. 
These  have  screw  terminals  for  connect- 
ing to  the  circuit  wires  and  only  a  portion 
of  the  receptacle  extends  on  the  outside 
of  the  cover. 


Hartford,  Com..       

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco.  Toron- 
to.    Key   and    keyless    receptacles    with 

Benjamin        _        ...  ... 

proof  marine  outlet  boxes,  also  types  ti 
fit  standard  outlet  box  covers. — Adv. 
Bryant  Electric  Co.,  The.  1421  State  St„ 
Bridgeport,  Conn.  "Bryant,"  "Pan- 
Connecticut  Electric  Mfg.  Co..  Connecti- 
cut     A      Florence     Aves.,      Bridgeport, 

CROUSE-HINDS  CO.,  Wolf  ft  7th  North 

Sts.,  Syracuse.  N.  Y.    "Conduletto." 

CUTLER-HAMMER     MFG.     CO..     THE. 

12th  St.  &   St.   Paul  Ave..   Milwaukee. 

Wis.     "C-H."      (See  display  adv.  pages 

1226-1230.) 

Duncan  Electrical  Co.,  Ltd..  2  Inspector 

'      St..   Montreal.    Que..    Can. 

Freeman  Electric  Co..  E.  H..  803  E.  State 

St..  Trenton,  N.  J. 
GENERAL     ELECTRIC     CO..      Schenec- 
tady, N.  Y.   (See  adv.   pages  IE01-12H.) 
Harter  Mfg.  Co.,  522  S.  Clinton  St.,   Chi- 
cago,   III. 
Hachen    Electric    Mfg.     Co.,     4839-43    E. 
Thompson    St.,    Brldesburg,    Philadel- 
phia, Pa- 
Mesa  Co.,  Fernando  C,  Colt  St,  ft  Chan- 
cellor Ave..  Irvlngton.  N.  J. 
METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  ft  14th  St..  Long  Island  City, 
N.  Y. 
Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 
ft   Waterman   Sts.,   St.  Lambert,   Que., 
Can. 
NATIONAL      METAL      MOLDING     CO.. 
Fulton  Bldg..  Pittsburgh.  Pa.   (See  dis- 
play adv.   pages  1302-1304.) 
Oliver   Electric   &   Mfg.    Co.,    4221    Forest 

Park    Blvd.,    St.    Louis.    Mo. 
Palste     Co.,     H.      T..     Philadelphia,      Pa. 
"Palate."      (Exclusive  distributor.   Hart 
ft  Hegeman  Mfg.  Co.,  34!  Capitol  Ave., 
Hartford.  Conn.) 
Pass    A    Seymour,    Inc.,    Solvay    Station. 

Syracuse,    N.   Y.      "P.   &   S." 
SEARS.    HENRY    D..     80    Boylflton    St.. 

Boston.    Mass. 
Si..  Idler -Miner  Co..  SB  E.  Lamed  St.,  De- 
troit,   Mich.      "S-M." 
Union     Electric     Co..     Inc..     Hamilton    ft 

Clark    Sts.,   Trenton,   N.   J. 
V.  V.  Fittings  Co..  Til  Cherry  St..  Phila- 
delphia.   Pa.      "V.  V." 
Wind  man -Goldsmith.     Inc..    399-403    East 

Ave.,  Perth  Amboy.  N.  J. 
RECEPTACLES,  DECORATIVE.— Decor- 
ative receptacles  are  used  to  outline  build- 
ings, towers  and  other  structures  and  to 
provide  convenient  means  of  producing 
other  decorative  lighting  effects  outdoors 
or  Indoors.  They  are  made  In  the  medium, 
candelabra  and  miniature  types.  The 
medium- base  receptacles  are  moat  common 
and  are  usually  mounted  In  bases  of  porce- 
lain, although  molded  composition  Is  also 
used  sometimes  to  make  the  receptacles 
waterproof.  The  receptacles  are  often  fur- 
nished ready-wired,  that  is,  the  leads  are 
connected  and  so'dered  In  place  and  then 
the  whole  receptacle  Is  sealed  with  Insulat- 
ing compound.  Such  receptacles  are  fur- 
nished In  strings,  spaced  s 
tance  from  4  Ins.  up. 
Manufacturers: 

Arrow  Electric  Co..  103  Hawthorne  St., 
Hartford,    Conn. 


f  desired  dls- 
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BENJAMIN  ELECTHIC  MFQ.  CO.,  806 
W.  Washington  Blvd.,  Chicago.  111. 
(Sec  display  adv.  pages  1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport.    Conn.      "Bryant." 

Freeman  Electric  Co.,  E.  H.,  80S  E. 
Slate  St..  Trenton.  N.  J. 

GENERAL  ELECTRIC  CO..  Bchenoc- 
tady.  N.  T.   (Sec  adv.  pages  1203-1128.) 

Machen  Electric  Mlg.  Co.,  4639  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia.   Pa. 

Mesa  Co.,  Fernando  C.  Colt  St.  ft  Chan- 
cellor Ave..   Irvlngton,   N.  J. 

Pass  ft  Seymour.  Inc..  Solvay  Station, 
Svracuse.   N,   Y.     "P.  ft   S." 

Stanley  A  Patterson,  34  Hubert  St.,  New 
York.   N.   Y.      "Patterson." 

WAKEFIELD  BRASS  CO..  THE  F.  W., 
Woodland  Rd.,  Vermilion,  Ohio. 

RECEPTACLES,  DIRT  AND  DUST- 
PROOF.  —  Attachment -plug  receptacles 
mounted  In  enclosures  having  hinged  covers 
or  doors    to   exclude    foreign    matter   wheo 

receptacle.  The  receptacles  are  often  of 
special  construction  and  may  not  receive 
standard  attachment  plugs.  One  common 
form  has  two  small  doors  that  open  and 
close  again  after  the  receptacle  Is  Inserted. 
Another  type  has  a  door  that  is  held  flush 
with  the  plate  when  the  receptacle  is  not 
In  place,  and  automatically  recedes  when 
the  plug  is  inserted.  These  are  all  espe- 
cially applicable  to  baseboard  mounting 
where  there  Is  likely  to  be  much  dust 
raised  In  sweeping  and  cleaning,  or  In 
other  places  that  are  commonly  subjected 
to  dust.  The  door  or  lid  serves  also  as  a 
safety  feature  to  prevent  short-circuit  or 
shock  when   the  receptacle   Is  not  In  use. 


Mai 


:  Co.,   I 


Hartford.   Conn.     "Arrow." 
BENJAMIN    ELECTRIC    MFG.    CO,,    806 

W.     Washington     Blvd.,     Chicago,    III. 

(See   display   adv.    pages    1231-1234.) 
Bryant   Electric  Co.,   The.    142!   State  St., 

Bridgeport,  Conn.     "Bryant." 
Central    Electric    Co..    318    S.    Wells    St., 

Chicago.    III.      "Ratco." 
CHOUSE-HINDS  CO..  Wolf  ft  Tth  North 

Sts.,  Syracuse.  N.  Y.    "Conauletto." 
GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.  (See  adv.  pages  1201-1223.) 
Hart    &    Hegeman    Mfg.    Co.,    342   Capitol 

Ave.,  Hartford.  Conn.     "H  ft  H." 
Oliver   Electric   ft   Mfg.    Co..    4221   Forest 

Park   Blvd..    St.    Louis.  Mo. 
Windman-Goldsmllh,     Inc.,    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
RECEPTACLES,  DUPLEX  WALL.— 
These  receptacles  are  of  the  same  general 
design  as  flush  baseboard  and  wall  recep- 
tacles, but  provide  (or  connecting  two  at- 
tachment    plugs    to    the    i '■■ 


The   L.._   ..--.     -.    .....  , - 

superposed.  This  duplex  type  is  of  spe- 
cial value  In  wiring  finished  buildings  as 
two  outlets  can  be  obtained  at  but  little 
over  the  cost  of  one. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,    Conn.      "Bryant." 

CUTLEK-HAMMER  MFG.  CO.,  THE 
Milwaukee.  Wis.  C-H  7720  Is  a  double- 
outlet   receptacle   which   fits   the   same 


standard  outlet  box  as  do  single  outlet 
receptacles.  C-H  Duplex  Receptacles 
afford    twice    the    utility    at    less    than 


1230.— Adv. 
GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223 .) 
Hart    ft    Hegeman    MJg.    Co..    342    Capitol 

Ave,  Hartford.  Conn.  "H  &  H." 
Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 
Paiste  Co.,  H.  T„  Philadelphia,  Pa. 
"Palate."  (Exclusive  distributor.  Hart 
ft  Hegeman  Mfg.  Co..  342  Capitol  Ave., 
Hartford,    Conn.) 

FLOOR.— Floor    recep- 

-  -     -    special 

waterproof  floor  outlet  boxes.  They  are 
of  special  construction,  consisting  of  a 
porcelain  body  with  recessed  and  concealed 
terminal  screws  for  connecting  to  the  sup- 
ply circuit.  They  are  designed  for  flush 
installation  In  a  floor  and  are  mounted 
on  an  adjustable  mounting  strap  In  the 
floor  box.  The  water-tight  boxes  gener- 
ally have  a  metal  cover  Uiat  has  to  be 
removed  before  the  attachment -plug  cap 
and  flexible  cord  may  be  Inserted,  although 
some  are  arranged  for  insertion  through 
the  cover.  They  are  used  In  many  tem- 
porary connections  for  extension  lamps. 
fans,   office  appliances,   etc. 


_..,  Boston.  Mass. 

Arrow   Electric  Co..   103   Haw 
Hartford.   Conn.     "Arrow." 

Bryant  Ele  ■   '      "        ~ 
Bridgepoi 


•he,  1421  State  St.. 

Canadian  General  "Electric  Co.,   Ltd..   212 
King  St.,   W.,   Toronto.    Ont.._Ci 


Cent 


Chios 


.  111. 


s    Co..    316    1 


i    St., 


Duncan  Electrical  Co..  Ltd..  2  Inspector 
St..   Montreal.   Que.,  Can. 

Fr»eman  Electric  Co.,  E.  H„  803  E. 
State    St.,    Trenton,    N.    J. 

OK.NKRAL  ELECTRIC  CO.,  Scheiiec- 
tady.  N.  Y.   (See  adv.  pages  1303-1323.) 

Hart  ft  Hegeman  Mfg.  Co.,  342  Capitol 
Ave:,    Hartford,   Conn.      "H   &    H." 

Machen  Electric  Mfg.  Co..  4S39-4S  E. 
Thompson  St.,  Bridesburg.  Philadel- 
phia. Pa. 

NATIONAL  X-RAY  REFLECTOR  CO., 
236  W.  Jackson  Blvd.,  Chicago.  111.  "X- 
Ray."      (See  display  adv.  page  140S.) 

Russell  &  Stoll  Co.,  17-27  Yandewater 
St.,   New  York.  N.  Y. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,    N.    Y.      "Patterson." 

STEEL  CITY  ELECTRIC  CO..  1221  Co- 
lumbus Ave.,  Pittsburgh,  Pa.  "Camp- 
bell." 

Trenton  Electric  &  Conduit  Co.,  Tyler  ft 
Canal   Sts..   Trenton,   N.   J. 

Union  Electric  Co..  Inc..  Hamilton  ft 
Clark  Sts..  Trenton,  N.  J. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  60(h  St.,  New  York.  N.  Y. 
"Kllegl." 

Waferhury    Mfg.    Co.,     238    Orand     St., 

Wlndman^GoldsmUh.    Inc.,     399-403    East 

Ave..    Perth   Amboy,    N.    J. 
RECEPTACLES     FOR     TRAILER     AND 

TRAIN     JUMPER  S Metal-protected 

weatherproof    receptacles    Installed    on    the 
ends  of   cars   and   arranged    to    receive    the 
terminal   plugs  of  Jumper  cables  that  con- 
nect   the    lighting,    heater  and    control   cir- 
cuit of  the  cars  in  a  train.     The  car  re- 
ceptacle   usually    contains    the    male    parts 
of    the    connectors,    there    being    a    contact 
nrung  for   each   wire  to  be   connected;    the 
umper    plug    usually    contains    the    female 
mrts    consisting    of   split    spring    receiving 
lockets  for  the  corresponding  prongs.   All 
contacts  are  carefully  insulated.  The  num- 
ber  or   contacts   depends   on   the  character 
of     the     jumper.       For     trailers     receiving 
ng    and    heating     current     from     the 
motor    car,    there    may    be    only    two    con- 
tacts as  a  minimum:    if  the  trailer  Is  also 
equipped    with     a    master    controller,     the 
'  imper    also    contains    a    group    of    control 
rcuit    wires.      In    multiple-unit    trains    in 
hlcli     each    car    has    Its    own    trolley    or 
ilrd-rall     collector,    the    jumper    contains 
ily    the    master    control    circuits. 
RECEPTACLES,     HEATER,     INDICAT- 
40    OR    PILOT    LAMP.— Combination    Te- 
stacies    having     recessed     or     concealed 
intaets  designed   to  accommodate   screw- 
lell  attachment  plugs,  or  standard  prong- 
pe   plug  caps   for   heating  devices.     They 
_.-e    also     provided     with     a     lamp     socket 
usually  of  the  candelabra  type  for  a  small 
Indicating    or    pilot    lamp    which    Is    con- 
nected  to   the    load    side   of    the   receptacle 
so     that     the     lamp     remains     Illuminated 
when  the  receptacle  is  in  use.    The  lamp 


is  usually  placed  behind  a  red -colored 
bull's  eye  to  attract  attention  to  the  fact 
that  the  current  is  still  on.  This  type 
Is  made  to  flt  Into  a  single  two  or  three- 
gang  switch  box,  as  It  has  the  receptacle 
and  lamp,  and  sometimes  also  a  control 
l        ii    — rereli    Dy  the   one   face  plate. 


Thes_    

porcelain  base  f. 


and    have     the 


exposed  c 


Appleton    Electric    Co..     1703    Wellington 
Ave.,    Chicago.    III.      "Unllets." 

Arrow   Electric   Co..    103    Hawthorne    St.. 
Hartford.    Conn,      "Arrow." 

Bryant  Electric  C 
Bridgeport,   Con 


he.    1421    Static  St.. 

raf  Electric  Co".  Ltd.,  212 
King  St..   W..  Toronto,   Ont..  Can. 

CROUSE-HINDS  CO.,  Wolf  ft  7th  North 
Sts..  Syracuse.   N.  Y.      "Conduletto." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.   (See  adv.  paces  1203-1223.) 

Hart  ft  Hegeman  Mfg.  Co..  342  Capitol 
Ave.,    Hartford.   Conn.      "H   &   H." 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson     St.,     Brldesburg,     Phlladcl- 


,    N.   J. 


399-403    East 


RECEPTACLES,    MARINE, 
ceptacles    are    usually    <  " 
tight  construction  and  a 

of  a  highly  glazed  porcelain  muse  -IMUI 
tuts  mounted  In  it  a  standard  Edison 
screw  shell.  The  receptacles  are  usually 
made  In  two  parts,  the  base  and  cap. 
The  base  Is  mounted  in  a  water-tight  con- 
duit box  and  the  cap  Is  separated  Irom 
it   by   a   sealing  plate   or  gasket   and   at- 


I  to 


:    by    , 


electrical  connection.  They  are 
generally  made  to  receive  a  lamp,  but 
here  are  many  applications  where  attach- 
ment plugs  are  used  with  the  receptacles, 
juch  as  In  engine  and  boiler  rooms  where 
nspection  and  trouble,  lamps  are  oflen 
:onnected  by  a  cord  and  plug.  These  re- 
ceptacles arc  used  not  alone  on  shipboard. 
.ut  nlso  in  laundries,  refrigerating  rooms, 
jacking  houses  and  other  damp  locations. 
Manufacturer!: 

BENJAMIN  F.LECTR1C  MFG.  CO.,   Chi- 
cago,   New    York.    San    Francisco,    To- 
ronto.    See    Receptacles,    conduit    box. 
— Adv, 
Bryant  Electric  Co.,  The.   1421  State  St., 

Bridgeport,   Conn.      "Bryant." 
Canadian  General    Electric  Co.,    Ltd.,   212 

King   St.,   W..   Toronlo,   Ont.,    Can. 
Conneaut    Metal    Works    Co.,    The,    Con- 

neaut,   Ohio.      "Conneaut." 
Cooley      Electric     Co..      George     R.,      913 

Western    Ave.,    Seattle.    Wash. 
I'KOUKK-HINnS  CO..   Wolf  ft  7th  North 

Sts.-  Syracuse.  N.  Y.     "Conduletto." 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 
Marine    Electric    Co.,     196    Fremont    St.. 

San    Francisco.    Cal.      "Meco." 
Meybtrg    Co.,    The.    631    S.    Grand    Ave.. 

Los  Angeles.  Cal. 
Oliver  Electric  ft   Mfg.   Co..   4221   Forest 

Park    Blvd.,    St.    Louis,    Mo. 
Russell    &    Stoll    Co.,    17-27    Vandewater 

St.,    New  York,   N.   Y. 
M.-ldlcr-M.lner    Co..    36th    E.    Lamed    St., 


Ik-tr. 


f-M." 


UNITED   ELECTRIC  APPARATUS  CO.. 
1629-33   Columbus  Ave..   Boston,   Mass. 
V     V.  Fittings  Co.,   711  Cherry  St..  Phila- 
delphia.   Pa.      "V.  V." 
RECEPTACLES,    MOTOR   AND   OTHER 
-IEAVY-  DUTY  .—Receptacles      for      heavy- 
luty  attnrhmetit  plugs   provided  with  cur- 
-ent-carrylng  parts  of  liberal  slxe   to  han- 
i   used   in   motor,    welding 


■[rcuit  8 


■    10 


— _  ..! ceptacles  are  designed 

work  chiefly  In  railroad  shops  and  in- 
._.  ,    ........     ......   —    of   euggpd   con. 

ough  handling. 
They  generally  consist  of  Btrong  porcelain 
blocks     with     heavy     brass     or     phosphor- 


dustrlal    1 


,   the  whole  i 


1    by   a 


types  of  openings  are  used  In  the  recep- 
tacles, as  they  are  adaptable  to  ordinary 
d-c.  service,  polarized  connections,  and 
single,  two  and  three-phase  circuits.  In 
mineral,  rectangular  openings  with  the 
contacts  on  opposite  sides  are  used  and 
this  principle  is  also  used  for  the  special 
forms.       These    receptacles    are    used     for 


RECEPTACLES 
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RECEPTACLES 


relatively    heavy    portable    tools,    welding 
circuits,   special   portable  heaters,  etc 
Manufacturers: 

Anderson  Mfg.  Co.,  Albert   &  J.  M.,   2*9- 
105  A   St.,    Boston,    Mass.      "A.    E.    C." 
BENJAMIN   ELECTRIC  MFG.  CO.,   Chi- 
cago,      New       York,       San      Francisco, 
Toronto.      Two   and    three 

»pole,    polarized    and    non- 
polarized, 15  and  30  omp. 


in 


9  watertight     outlet     bom 

^gs^^^k    for       making      watertight 

af^^H  ^H   connection   with    two  and 

hB^^^^H    three     pole      heavy     duty 

^^^^^   "plugs.      See    Receptacles 

battery  charging.— Adv. 

Bryant  Electric  Co.,  The.   1521  State  St.. 

Bridgeport,    Conn.      "Bryant." 
Canadian  General  Electric  Co.,  Ltd.,   212 

King    St.,    W..    Toronto.    Ont.,    Can. 
Central    Electric    Co.,    316    S.    Wells    St.. 

Chicago,  111.  "Raloo." 
CROUSE-H1NDS  CO.,  Wolf  ft  7th  North 
St*..  Syracuse,  N.  Y.  "Conduletto." 
.  DELTA-STAR  ELECTRIC  CO..  HJ3-US3 
Fulton  St..  Chicago.  111.  The  Unit 
Type  plugs  and  receptacles  made  by 
this    company    are    Intended    to    meet 

ventlonal  typo.  The  various  elements 
of  plugs  and  receptacles  are  held  In 
place  by  simply  screwing  together  the 
heavy  metal  sections.  All  parts  are  in- 
terchangeable and  easily  accessible. 
Hade  for  d-c,  single,  two  and  three 
phase  s-c,  capacity  100  amperes  at 
GOO  volte.  Especially  fitted  for  use  with 
coal  handling  machinery  on  docks.  In 
yards,  heavy  duty  service  In  mills. 
railroad  shops,  pumping  stations,  mines, 
etc.  All  two  and  four-pole  plugs  and 
receptacles  are  polarised  to  prevent 
reversal  of  connections.  All  three- 
pole  plugs  and  receptacles  for  use  on 
direct  current  are  polarized.  When 
plug  Is  removed  from  receptacle,  a 
Btrong     spring     closes      cover     of     re- 


\PI 


ceptacle.  Upper  left  cut  shows  Type 
JI  receptacle,  arranged  for  bolting  to 
a  Bat  surface;  center  left  shows  Type 
JK  receptacle,  for  mounting  directly  on 
conduit;  lower  left  shows  Type  JL  re- 
ceptacle, for  mounting  on  Hat  surface. 
but  with  outlet  at  side.  Upper  right  Is 
Type  JW  plug,  with  Insulating  handle, 
enclosing  conductor:  center  right  Is 
type  JS  plug,  for  soldering  on  flexible 
conduit;  lower  right  shows  Type  JC 
plug,  for  clamping  on  flexible  armored 
cable.  The  four-conductor  plug  and  re- 
ceptacle may  be  used  for  grounding 
the  frame  of  a  3-wire  motor  by  con- 
necting the  fourth  contact  of  the  re- 
ceptacle to  a  permanent  ground,  anil 
the  fourth  pole  of  the  plug  to  the 
motor  frame.  All  styles  are  made  for 
two.  three  or  four  conductors.  M<*al 
parts  are  hot  galvanized  In-  accord- 
ance with  N,  B.  L.  A.  standards.— Adv. 
Drendell  Electrical  &  Mfg.  Co.,  12*5 
Howard  ^    St..      San      Francisco,      Cal. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages   1201-1132.) 

GLEASON  &  CO..  J.  L.,  241  Franklin 
St.,    Boston,    Mass. 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia.  Ph. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  &  Hth  St.,  Long  Island  City. 
N.    Y. 

Oliver  Electric  ft  Mfg.  Co.,  4221  Forest 
Park  Blvd..   St.  Louis,  Mo. 


Russell    ft    Stoll    Co..    17-27    Vandewater 

St..   New  York.   N.   Y. 
Beldler-Hlner  Co..   36  E.  Lamed  St.,  De- 
troit.  Mich.      "S-M." 
SQUARE    D    CO..    1400    Rlvard    St..    De- 
troit,   Mich.      "Square    D."      (See    dis- 
play  adv.   pages   1279-1281.) 
Standard   Electric   Machinery   Co.,    Balti- 
more.   Md.      "Standard -Bait  I  more." 
STEEL  CITY   ELECTRIC  CO.,   1221   Co- 
lumbus Ave.,   Pittsburgh.   Pa.      "Camp- 
bell." 
Universal    Electric    Stage    Lighting    Co., 
240    W.     60th     St..     New    York.    N.    Y. 
"KUegV 
V.    V.  Fittings  Co..  711  Cherry  St.,  Phila- 
delphia. Pa.     "V.  V." 
RECEPTACLES,      POLARITY.  —  Recep- 
tacles for  attachment  plugs  In  which   the 
slots   for  the  entrance  of  the   prongs  car- 
ried   by    the    plug    caps    are    arranged    at 
right    angles    to    each    other   or    In    some 
equivalent    unsymmetrlcai    arrangement    to 
prevent  the  entrance  of  Ihe   plug   In   more 
than    one    definite    position.      Heavy-duty 
receptacles  are  also  made  In  the  polarized 
form.       Instead    of    having    a    rectangular 
opening,  one  side  Is  arched  or  beveled  and 
the    plug    msde    to    correspond    so    that    It 
can  be   Inserted   In   one  position  only. 
Manufacturers: 

Anderson  Mfg.  Co..  Albert  ft  J.  M"..   289- 

305    A    St.,    Boston,    Mass.      "A.    B.    C." 

Arrow    Electric    Co..    103    Hawthorne    St.. 

Hartford.    Conn.       "Arrow." 
BENJAMIN  ELECTRIC  MFG.   CO.,   Chi- 
cago,   New    York.    San    Francisco,    To- 
ronto.     Two    and    three    pole    polar- re- 
,        ceptacles.    30    amps.,    mounted    in    cast 
Iron   or  brass  water-tight  outlet  boxes. 
—Adv. 
Bryant  Electric  Co.,   The,  1421   State  St., 

Bridgeport,   Conn.      "Bryant." 
CHOUSE-HINDS  CO.,  Wolf  ft  7th  North 

Sts..   Syracuse,   N.  Y.     "Conduletto." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.    (See  adv.  pages  1203-1223.) 
.  Hubbell,  Inc.   Harvey.  Bridgeport,   Conn. 
Machen    Electric    Mlg.     Co.,     4B3H-43     E. 
Thompson     St.,     Brldesburg,     Philadel- 
phia,  Pa. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  ft  14th  St.,  Long  Island  City. 
N.    Y. 
Oliver  Electric   ft    Mfg.   Co.,    4221   Forest 

Park  Blvd..   St.  Louis,   Mo. 
Russell    ft    Stoll    Co.,     17-27    Vandewater 

St..  New  York,  N.  Y. 
Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard- Baltimore." 
RECEPTACLES,  RACEWAY  OR 
MOLDING.— Receptacles  Intended  to  re- 
ceive attachment  plugs  or  lamps  and  de- 
signed with  specially  formed  bases,  gener- 
ally of  porcelain,  intended  for  use  with 
surface  wiring  raceways  or  moldings.  The 
bases  are  provided  with  recesses  or 
grooves  which  are  designed  so  that  the 
base  member  of  the  molding  will  run 
through  the  receptacle,  forming  a  zub- 
base,  and  the  capping  will  stop  lust  In- 
side of  the  receptacle.  They  are  gener- 
ally arranged  to  receive  standard  prong- 
type  attachment  plugs  as  they  are  more 
nearly  dustproof.  although  standard  me- 
dium-base  screw   shells   are   also    used. 

Bryant  Electric  Co..  The,  1421  State  St., 
Bridgeport,'  Conn.      "Bryant." 

Freeman  Electric  Co.,  E.  H.,  803  E.  State 
St..   Trenton.  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223. ) 

Machen  Electric  Mfg.  Co.,  4839-43  E. 
Thompson     St.,     Brldesburg,     Phlladel- 

Mcsa  C-     " 

cellor   

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  See  dis- 
play adv.  pages  1302-1304.) 
Palste  Co..  H.  T-.  Philadelphia,  Pa. 
"Polste."  (Exclusive  distributor.  Hart 
ft  Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 
Hartford.  Conn.) 
Windman -Goldsmith,     Inc..    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
RECEPTACLES,  &  I  O  N.-— Sign  recep- 
tacles are  made  with  medium-base  screw 
shells  of  the  keyless  type  mounted  In 
porcelain  bodies  sometimes  having  a  beaded 
edge.  They  are  designed  to  be  mounted 
In    openings   In    the    faces   of   sheet-metal 

terminals  located  on  the  Inner  end  of  the 
receptacle  body.  Generally  tittle  more  than 
the  edge  of  the  receptacle  extends  through 
the  sign,  and  they  are  arranged  to  fasten 
to  the  Sign  with  screws  or  to  be  mounted 


n  a  conduit  box.  Often  the  leads  to  the 
-e  ceptacles  are  soldered  and  sealed  In 
place  by  the  manufacturer,  thus  giving  a 
weatherproof  receptacle. 

Manufacturers: 

AJAX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St..  St.  Louis.  Mo.  "AJax." 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.   Conn.     "Arrow." 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  Tor- 
onto. "Bern*."  (See  display  adv. 
pages  1231-1234.) 

Best  Electric  Corp..  (76  Broadway,  New 
York.  N.  Y. 

Bryant  Electric  Co..  The.  1421  State  St., 
Bridgeport,    Conn.      "Bryant."    "Ruby." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont..  Can. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

CROU5E-H1NDS  CO..  Wolf  &  7th  North 
Sts.,   Syracuse.    N.   Y.    ■'Conduletto." 

Cueack  Co..  Thomas,  Harrison  &  Loomis 
Sts.,    Chicago.   111. 

Freeman  Electric  Co..  E.  H.,  603  E.  State 
St..    Trenton,    N.    J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.   pages  1201-1811.) 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson     St.,     Brldesburg,     Phlladel- 

Manufacturers'  Distributing  Co..  30 
Church  St.,   New  York,   N.   Y. 

Mesa  Co..  Fernando  C,  Colt  St.  A  Chan- 
cellor Ave.,  Irvington.  N.  J. 

Paiete  Co..  H.  T..  Philadelphia,  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
&  Hegeman  Mfg.  Co..  342  Capitol  Ave.. 
Hartford,  Conn.) 

Pass  &  Seymour,  Inc..  Snlvay  Station, 
Syracuse.   N.  Y.      "Tulip,"    "P.   ft   S." 

SEARS,  HENRY  D.,  80  Boylston  St.. 
Boston.   Mass. 

Lake 


SOLAR    ELECTRIC    CO.,    124    ' 
St.,   Chicago,  ill.     "Baby." 

""   :trlc  &  Conduit  Co..  Tyler  ft 

.   Trenton,   X.   .!._ 


renton   I 


Union     Electric    Co.,     Inc.,     Hamilton     ft 

Clark  Sts.,  Trenton,   N.  J. 
UNITED   ELECTRIC   APPARATUS   CO., 

1529-33    Columbus    Ave.,    Boston,    Mass. 
WAKEFIELD   BRASS  CO..   THE  F.  W., 

Woodland  Rd.,  Vermilion,  Ohio. 
Windman- Goldsmith.    Inc.,    399-10!    East 

Ave.,  Perth  Amboy,  N.  J. 
RECEPTACLES,  STAGE  (FLOOR  AND 
WALL  POCKETS).— Outlet  fittings  In 
metal  enclosures  designed  for  mounting  In 
doors  or  walls  of  theater  stages  and  pro- 
vided with  contact  springs  intended  for 
use  particularly  with  heavy-duty  attach- 
ment plugs  for  spotlights,  temporary 
border  lights,  cluster  or  bunch  lights,  or 
other  theatrical  equipment  requiring 
temporary  connections.  They  are  of  very 
rugged  construction  and  are  always  con- 
tained In  an  Iron  box  with  door  or  cover. 
Very  often,  where  very  heavy  currents  are 
to  be  carried,  the  box  Is  lined  with  slate 
on  which  all  the  current -carrying  parts 
are  mounted.  These  receptacles  are  com- 
monly   called    stage    floor    or    stage    wall 

Manufacturer!: 

BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.     Washington     Blvd..      Chicago.     111. 

(See  display  ndv.   pages  1231-1234.)- 
Bryant  Electric  Co.,   The.   1431   State  St.. 

Bridgeport.    Conn.    "Bryant." 
Chase -S ha wtnut    Co..    The.    Newburvport, 

Mass.       "Cushlng." 
Display  Stsge   Lighting  Co..  314   W.   44th 

St.,  New  York,  N.  Y. 
Freeman  Electric  Co..  E.  H.,  SOS  E    state 

St..   Trenton,   N.   J. 
Kansas  Citv  Scenic  Co..  1002  E.  24th  St.. 

Kansss  City.  Mo. 
NATIONAL    X-RAY    RBFLECTOH    CO., 

235  W.  Jackson  Blvd..  Chicago.  III.  "X- 

Ray."      (See  display  adv.    page   1405.) 
Pennefather,   James  S.,   368   W.   43rd    St.. 

New  York.  N.  Y. 
Russell    ft    Stoll    Co.,    17-27    Vandewater 

St..    New    York.    N.    Y. 
Stanley  &  Patterson.  34  Hubert  St..  New 

York.    N.    Y.       "Patterson." 
STEEL      CITY      ELECTRIC      CO..      1221 

Columbus  Ave..  Pittsburgh,  Pa.    "Camp- 
bell." 
Universal    Electric    Stage    Lighting    Co.. 

240    W.    60th    St.,     New    York,    N.    Y. 

"Kllegl." 
Windman -Gold  smith.    Inc..    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
RECEPTACLES,    SWITCHBOARD, 
VOLTMETER,    PILOT    LAMP,    ETC.— Re- 
ceptacles of  special  form  designed  particu- 
larly for  mounting   on  switchboards  some- 


5B3 


RECEPTACLES 
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plug* 


jondlng   forms, 


with    I 


d  complete 

dlcatlng  Instruments,  etc.  Pilot-lamp  re- 
ceptacles are  generally  made  with  can- 
delabra screw    shells   of  keyless   type  with 

switchboards.  For  voltmeters  and  synchro- 
scopes the  receptacles  frequently  have  four 
or  more  sleeve  contacts  and  the  plug  has 
responding    contact    prongs   bridged    in 


of  the 


)   the 


panel  or  bracket  of  the  board.     By   plug- 
ging In  on  the  proper  receptacle  this  volt- 
meter will  read  the  voltage  of  any  machine 
or  line  circuit. 
Manufacturers: 
Anderson  Mfg.  Co.,  Albert  &  J.  M..  289- 

305  A  St.,  Boston,   Mass.     "A.  B.  C." 

BENJAMIN    ELECTRIC    MPO.    CO.,    808 

W.     Washington     Blvd..     Chicago,     III. 

(See  display  adv.   pages  1231-1234.) 

Bryant  Electric-  Co.,  The.   1421  State  St., 

Bridgeport,    Conn.    "Bryant." 
Canadian   General  Electric   Co.,   Ltd..   21! 

King  St.,   W„   Toronto.  Ont.,  Can. 
Canadian    Wcstlnghouse   Co..    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
■  'West  I  nghouse . " 
CROtJSE-HINDS  CO..  Wolf  &  7th  North 

Sts..    Syracuse,    N.    Y.     "Condulelto." 
Electrical    M(g.    Co..    The,    414S    E.    78th 

St..  Cleveland,  Ohio. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  T.   (See  adv.  pages  1203-1223.) 
Mendell  Mfg.  Co..  Mattapolsett,  Maas. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East    Ave.    A    14  th     St.,     Long    Island 
City,    N.    Y. 
Prlngle   Electrical    Mfg.    Co..    1908-12   N. 

Sth  St..   Philadelphia..    Pa. 

WESTIVOHOUSE     ELECTRIC     &     MFO. 

CO..  East  Pittsburgh.  Pa.     (See  display 

adv.    pages    1295- 1402.) 

RECEPTACLES,   VAPORPROOF   AND 

WATER-TIGHT.— Receptacles    with    bases 

of  nonabsorptlve   material  such  as  molded 

compound      or      glaxed      porcelain      having 

aealed-ln  leads  and  designed  for  mounting 

on  conduit-box  covers  with  gasketed  out. 


They 


used 


.- —    ,e-battery    roomi 

tanneries,     refrigerating    rooms,     on    ship- 
board,   in    dry-cleaning    establishments 
wherever   gases   or   vapors   of   a   corro 
or  explosive   nature   are   present.     The 
ceptacles  are  almost  always  completely 

closed    and    special    precautions    are    ta 

to  reduce  the  liability  of  a  spark  or  flash 
being  formed  In  places  where  explosive 
conditions     prevail.       They     are     gene     " 

made    to   receive    medium-base   lamps,     

are    also    used    with    attachment    plugs    in 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  A  J.  M.,  2KB 
305   A   St..  Boston.   Maas.   "A.  B.  C." 

Arnesscn  Electric  Co..  109  Broad  St. 
New  York,  N.  Y. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Francisco.  Tor- 
onto. (See  display  adv.  pages  1231- 
1234). 

Bryant  Electric  Co.,  The,  1421  State  St. 
Bridgeport,  Conn.  "Bryant." 

Canadian  General  Electric  Co..  Ltd.,  £11 
King   St..    W„    Toronto.    Ont..    Can. 

Central  Electric  Co..  318  S.  Wells  St. 
Chicago,  III.     "Ralco." 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,   Ohio.      "Conlon." 

Cooley  Electric  Co..  George  R.,  912 
Western  Ave.,    Seattle.    Wash. 

CROUSE-HINDS  CO..  Wolf  &  Tth  No-tl 
Sts..  Syracuse,  N.  T.     "Conduletto." 

Electric  Appliance  Co..  T01-709  W.  Jack 
son  Blvd..  Chicago.  111.   "Watlght." 

Freemnn  Electric  Co..  E.  H..  80S  E.  Stat. 
St..   Trenton.    N.   J. 

Marine  Electric  Co..  195  Fremont  St 
San   Francisco.   Col.      "Meco." 

NBWGARD  A  CO..  HENRY,  947-95 
Washington  Blvd..  Chicago.  111.  "New 
gard."      (See   adv.    page    1287.) 

Palste  Co..  IT.  T..  Philadelphia,  Pa. 
"Palste."  (Exclusive  distributor.  Hart 
A  Hegeman  Mfg.  Co.,  342  Capitol  Ave. 


Seldler-Mlner  Co..   3:   E.   Larnrd  St..   De- 
troit.   Mich.    "8-M." 
Trenton    Electric    A    Conduit    Co..    Tylei 


Union    Electric    Co.,     Inc.     Hamilton    A 

Clark   Sts.,    Trenton.    N.   J. 
V.  V.  Fittings  Co..  711  Cherry  St..  Phila- 
delphia. Pa.     "V.  V-- 
Wlndman- Goldsmith.    Inc..    399-403    East 

Ave.,  Perth  Amboy.  N.  J. 
RECEPTACLES.       WEATHERPROOF.- 
Veathernronf     receptacles,      to     receive     a 
lamp  or  attachment  plug,  con- 


o(  a 


e  of  n 


...„      il.  and   not 

neetlon  with  it.  The  lead-in  wires  are 
permanently  attached  and  staled  in  with 
insulating  compound.  They  are  designed 
for  direct  connection  to  a  supply  circuit, 
and  have  the  leads  either  coming  out  of 
the  side  or  the  bottom  of  the  receptacle. 
Both  the  open  type,  for  mounting  on  a. 
flat  surface  with  screws,  and  those  for 
mounting  on  a  conduit  box  to  form  the 
box  cover  are  made  In  the  weatherproof 
type.  They  are  Intended  for  use  outdooi 
or   In   places  where   th 

Manufacturers: 

Arrow   Electric    Co- 


nsiderable 


onto.      S?e   Receptacles, 
Adv. 

Bryant  Electric  Co..  The.  1421  Slate  St.. 
Bridgeport,    Conn.    "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W„  Toronto,  Ont..  Can. 

Central  Electric  Co..  316  S.  Wells  St., 
Chicago,   III.      "Ralco." 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A  Florence  Ave..  Bridgeport,  Conn. 

CROUSE-HINDS  CO..  Wolf  &  7th  North 
Sts..    Syracuse.   N.   Y.      "Conduletto." 

Freeman  Electric  Co.,  E.  H.,  801  E.  State 
St..  Trenton.  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.     (See  adv.  pages  1803-1223.) 

Kubbell.  Inc..   Harvev.    Bridgeport,   Conn. 

Mac  hen  Electric  Mfg.  Co.,  4539-43  E. 
Thompson  St..  Bridesburg.  Philadel- 
phia,   Pa. 

Marine  Electric  fa..  195  Fremont  St., 
Sen   Francisco.   Cal      "Meco." 

NEWOARD     A     CO.,     HENRY.      947-955 
Washington   Blvd..  Chicago.    111.   "Nt 
gard."      (See    adv.    page    1287.) 

Oliver  Electric  A  Mfg.  Co.,  4221 'Forest 
Park  Blvd.,   St.  Louis.  Mo. 

Paiste  Co.,  H.  T..  Philadelphia.  Pa. 
"Palste."  (Exclusive  distributor.  Hart 
A  Hegeman  Mfg.  Co.,  34!  Capitol  Ave., 
Hartford.   Conn.) 

Pass  A  Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.     "P.  A  S." 

Russell  A  Stoll  Co..  17-27  Vandewater 
St..    New   York.    N.   Y. 

Se'dler-Miner  Co.,  38  E.  Larnrd  St..  De- 
troit.  Mich.    ■■S-M." 

Trenton  E'ectric  A  Conduit  Co..  Tyler  A 
Canal  Sts..  Trenton,  N.  J. 

Union  Electric  Co..  Inc..  Heml'.ton  A 
Clark    Sts..    Trenton.   N.   J. 

Universal  Electric  Stage  Lighting  Co., 
240  W.  50th  St.,  New  York.  N.  Y. 
'Kllegl." 

WATERBURY  BUTTON  CO..  835  S. 
Main  St.,  Waterbury.  Conn.  (See  dis- 
play adv.   page  1328.) 

Wlndman -Goldsmith.  Inc..  399-403  East 
Ave..  Perth  Amboy.  N.  J. 

RECEPTACLES,  WELDING.— See  Re- 
ceptacles,   motor  or   other  heavy-duty 

RECO. — Trade    name    for    motors. 
Hashers,   kitchen  units  and  rcfieotora  t.   .. 
ufactured    by    the    Reynolds    Electric    Co.. 
2860  W.  Congress  St.,   Chicago.  III. 

RECORD-  FLASHER— Trade  name  fo 
phonograph  lights  manufactured  by  tho 
Standard  Accessory  Corp..  355-357  E 
Water  St..  Milwaukee,  Wis. 

RECORDER,  SIPHON.— A  receiving  In 
strument  used  in  submarine  cable  working 


irked     < 


hlch    r 


eived    t 


line  using  a  chemical  automatic  telegraph 
system.  This  consists  essentially  of  a 
strip  of  sensitised  paper  moving  over  a 
cylinder,  and  a  steel  needle  which  de- 
composes the  chemical  solution  with  which 
'the  paper  Is   treated.     This  action   Is  one 


of    dec 


_.osite   side   of   the 
center  line. 

RECORDER,  TELEGRAPH.— In  tele- 
graph systems  recorders  are  used  to  record 
nutomntically  the  message  as  It  is  received. 
This  docs  not  refer  to  the  apparatus  giv- 
ing a  printed  message  record  but  to  those 
giving  the  record  in  code.  Also  see  Tele- 
graph systems,  printing.  One  form  of 
rerorder  known  us  a  chrmlcal  recorder 
Is  used  at  the  receiving  end  of  a  telegraph 


ND   CO,. 


RECORDERS,  COMBUSTION  t 
—These  recorders  furnish  a  reliable  ir 
of  obtaining  automatically  a  permanent 
record  of  the  percentage  of  CO,  in  the  flue 
gas,  a  record  of  Importance  in  obtaining 
the  highest  combustion  efficiency  In  a  boiler 
plant.  The  principle  employed  by  4nost  of 
these  devices  la  to  separate  the  CO,  from 
the  other  flue  gases  and.  measure  the  dif- 
ference in  volume  before  and  after  separa- 
tion, recording  the  percent  change  In 
volume.  The  instruments  Include  devices, 
generally  bell  float  and  tank  arrangements 
for  separating  the  sample  volume  of  gas 
to  be  tested  and  repeating  the  process  at 
definite  Intervals,  usually  every  three  min- 
utes, and  they  are  so  arranged  that  the 
gases  remain  at  uniform  temperature 
throughout  the  process  to  eliminate  error 
due  to  changing  temperature.  A  con- 
tinuous flow  of  water  furnishes  the  mo- 
tive force  in   these  Instruments. 

Another  type  of  Instrument  which 
obtains  a  continuous  record  operates  on 
a  slightly  different  principle.  In  this  device 
the  flue  gas  passes  continuously  through  an 
orifice,  then  through  a  chamber  In  which 
the  CO.  Is  extracted  from  the  gas,  and 
finally  through  a  second  orifice.  This  ex- 
traction of  CO,  produces  a  reduction  in 
volume  and  a  corresponding  reduction  In 
the  pressure  of  the  gas.  This  change  in 
pressure  is  transmitted  to  a  recording 
gage.  The  records  of  all  these  recorders 
are  registered  on  a  paper  roll  or  dial 
operated  by  a  clock  mechanism. 

Though  the  CO>  content  Is  not  the 
absolute  Index  of  combustion  efficiency ," 
it  Is  commonly  taken  as  the  index  In  com- 
mercial practice  because  of  the  ease  with 
which  it  may  be  obtain-d.  The  theoretical 
percentage  of  CO,  for  complete  combustion 
of  carbon'  Is  about  21%.  However,  for 
ordinary  fuels  burned  in  a  boiler  furnace 
this  cannot  be  obtained,  from  16  to  16% 
being  the  most  that  can  bt  expected  under 
the  very  best  conditions,  with  an  average 
range  of  10  to  14%  for  general  practice. 
If  the  content  is  less  than  12%  it  shows 
that  sn  excesn  of  sir  hss  b5en  supplied. 
Manufacturers: 

Chadburn  Ship  Telegraph  Co.  of   Amer- 
ica.  Inc.,   Troy.   N.   Y.      "W.   R."      (Ex- 
clusive   distributor,  Ynrnall- Waring  Co.. 
Philadelphia.    Pa.) 
Defender    Automatic    Regulator    Co.,    St. 

Louis.     Mo.       "Defender." 
Foxboro  Co.,  Inc..  The,  Foxboro.  Mass. 
Hays    Corp.,    The    Joseph    W..    Michigan 

City,   Ind.     "Hays." 
Mono  Corp.  of  America.  25  W.  Broadway. 

New  York.  N.  Y. 
Precision  Instrument  Co.,  21  Halsey  St., 

Newark,   N.  X 
Precision     Thermometer     A     Instrument 
Co..  1434  Brandywlne  St.,  Philadelphia. 
Pa.     '— 


Meters  Co.,  1240  Diversey 
o.  III. 

Paterson,  N,  J. 
Yarnall -Waring       Co.,       Mermaid       Ave.. 
Chestnut  HiU.  Philadelphia,  Pa.     "Tar- 


Re  public  Fli 

Blvd..  Chl_.= 
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METER     READING.- 
o  fit  0 


residence    watt -hour    meter    and    [o 
the   reading   of   the   meter  ori   a   c 
turning  a  thumb  screw. 
Manufacturer: 

Appliance  Co.,  The,  617  Marsh- 


by 


liac 


■   Bldg.,    Wate 


"Mui- 


RECORDERS,      POWER      ECONOMY. 
ELECTRIC      RAILWAY.— Instruments      or 

rlc  railwav  earn  o 


time  power  Is  on  the  motors,  or  th 
amounting  of  cossting.  None  of  these  d" 
vices  In  themselves  save  power,  but  mere! 
record  the  power  consumption  or  rem 
element    of    the    operating    cycle    which    I 


.   sumption.  Through 

tne  installation  of  such  devices  on  one 
car  of  a  train,   a  locomotive,  or  on  every 

singly,  the  power  consumption  or  some 
related  element  Is  made  available.  It  Is 
thus  pos Bible  to  determine  the  most  ef- 
drml     motormon     as    well    as    the     most 
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ration 


schedules.  All  motormen  can  then  be  ._. 
couraged  to  approximate  as  closely  as  pos- 
sible the  standard  performance  as  de- 
termined by  test  and  calculation.  In  this 
manner  Important  savings  In  power  for 
traction  purposes  are  made  possible.  The 
savins;  in  power  consumption  through  the 
use  of  such  devices  on  electric  railway 
systems  Is  dependent,  of  course,  on  the 
operating  conditions  obtaining,  tests  indi- 
cating that  it  will  range  from  about  10% 
to  10%  or  more. 

It  Is  also  found  that  in  connection  with 
the  saving  In  power  consumption,  there 
are  concurrent  savings  in  brake-shoe  and 
wheel  wear  which  are  substantial  in 
amount.  In  connection  with  the  use  of 
any  type  of  power-economy  device,  a  de- 
partment to  keep  the  individual  records. 
assist  In  establishing  standards,  make  the 
required  adjustments,  and  retain  the  in- 
terest of  the  motormen.  [a  necessary  if  the 

maintained. 

Three  principal  types  arc  in  use:  (a) 
the  watt-hour  meter.  (b>  the  "power  on" 
clock,  (c)  the  ■■coasting"  clock.  The  watt- 
hour  meter  records  the  actual  power  con- 
sumption in  kilo  watt -hours.  The  "power 
on"  clock  records  the  tlma  power  is  on 
the  motor.  The  "coasting"  clock  records 
the  time  of  coasting,  t.  e..  that  Interval 
of  time  between  shut- off  of  power  and 
application  Of  brakes.  Some  types  of  these 
devices  are  installed  where  the  motorman 
can  see  the  dials  and  after  he  is  familiar 
with  the  Instrument,  can  tell  relatively 
how  he  Is  operating  his  car  or  train  as  re- 
gards the  economical  use  of  power.  Other 
types  are  installed  In  convenient  locations 
on  the  car  or  locomotive  and  integrate  and 
print  on  a  tape  at  any  desired  time  or 
place  through  the  insertion  and  turning 
of  a  suitable  key,  the  element  of  the 
operating   cycle    which    they    are    designed 


A  late  addition  to  the  watt-hour  type  of 
recorder,  which  Is  supplied  If  desired,  con- 
sists of  three  rese table  dials,  A,  B  and  C, 
suitably  geared  to  the  main  recording  gear 
train,  which,  based  on  past  experience,  In- 
dicate when  a  car  should  be  brought  in 
for  (a)  Inspection  if  brakes.  <b)  oiling  of 
motors,  and  (c)  genera!  Inspection.  Bach 
of  these  dials  is  provided  with  a  stationary 
indicator  or  pointer  which  can  be  act  by 
some  one  In  authority  and  is  then  locked 
In  place.  When  the  moving  pointer  on  a 
dial  reaches  the  set  Indicator,  the  car 
should  be  borught  In  for  Inspection  or 
work  indicated  by  that  particular  dial.  This 
feature  of  the  watt-hour  meter  saves  con- 
siderable .clerical  work  required  in  the 
ordinary  procedure  to  follow  up  cars  and 
the  mileage  Or  work  they  do  so  that  In- 
spect Ion  a   oilings   and   overhauling   will   be 
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New  York.  N.  T. 
RECORDERS,    PRESSURE.  ■ 
make    a    pennant 


chart  of  the  air  or  steam 
are  very  useful  In  power  plants,  giving  a 
record  of  the  furnace  regulation  and  In- 
dicating whether  an  excess  of  coal  is 
burned  by  alternately  running  up  the  pres- 
sure and  than  allowing  It  to  drop  down 
low  again. 

Manufacturer: 

Crosby    Steam    Gage    ft   Valve    Co.,    Bos- 
ton.   Mass.    "Crosby." 

RECORDERS.  PRODUCTION,  ELEC- 
TRICALLY OPERATED— Production  re- 
corders, electrically  operated,  are  made  In 
several  forms  for  the  various  types  of 
products  they  may  be  used  on  and  to 
conform  to  the  produi " 
have  been  Installed   In 

machine  operations  the;.      .     . .. 

In  the  form  of  a  speed  or  revolution 
counter.  Timing  machines,  which  are  often 
operated  from  a  master  clock,  giving  a 
synchronous  record  for  all  machines,  usual- 
ly form  a  part  of  the  recorder.  In  some 
processes  tickets  are  Inserted  In  the  pro- 
duction recorder  when  the  Job  Is  started. 
This  stamps  the  time  of  starting.  When 
the  Job  Is  completed  the  number  of  plecs 
or  parts  produced  and  the  elapsed  time 
are  also  recorded  on  the  ticket. 

Manufacturers: 

Cincinnati  Time  Recorder  Co.,   The,    1T3B 
Central   Ave.,   Cincinnati,   Ohio. 

Electric   Tachometer   Corp.,    The,    310   N. 
lltb,  St..  Philadelphia,  Pa.     "Tetco." 


ESTERLINE- ANGUS    CO..  THE,  Lemcke 
Annex,  Indianapolis.   Ind.     See  Instru- 
ments,    electrical,     curve     drawing. 
graphic    recording    or    printing,    ml  see  I. 
—Adv. 
Foxboro  Co..  Inc.,  The.  Foxboro,  Mass. 
International     Time     Recording     Co.,     GO 
Broad  St.,   New   York,   N.   Y.     "Inter- 
national." 
Thwing    Instrument    Co..    3339    Lancaster 

Ave..   Philadelphia.   Pa. 
RECORDERS,     S  P   E  E   D.— These     are 
mechanical   recording   devices   that   are  at- 
tached   to   motor- driven    or    other    power-, 
driven    machinery     of     various     kinds      to 
record  the  rotative  speed  at  certain  definite 
intervals.      They    are    sometimes    In    tha 
nature    of  a    tachometer,    having    a   prlnt- 
ached  so  that  the  Indl- 
jorded    upon    a    strip    of 
paper  at  definite  Intervals. 
Manufacturer: 
Sohm    Electric    Co.,    841-49    Blue    Island 

Ave,.  Chicago,  111. 
RECORDERS,  TIME,  ELECTRIC,  MIS- 
CELLANEOUS.—These  are  a  special  form 
of  electric  cloak  which  Is  not  used  primar- 
ily to  Indicate  time  but  to  record  the  time 
when  a  certain  operation  occurs,  etc.  They 
may  be  made  with  a  clock  dial  or  ar- 
ranged with  a  special  recording  chart  In 
place  of  the' dial.  Special  forma  of  these 
time  recording;  instruments  are  used  for 
making  records  of  switching  operations, 
synchronizing  and  other  operating  details 
In  power  plants,  etc.  They  may  Include 
relays  to  actuate  the  recording  mechanism 
at    the   moments   when    the   time   records 

Manufacturers; 


Congress    St.. 


irument    Co.,    The,    Phlladel- 
rime  Recorder  Co..   The.  1133 


,  The.  Foxboro.  Mass. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  Warren  Master  Clock 
for  central  station  service.  See 
"Clocks,  Electric."  for  description.  Also 
Oscillograph,  which  see  for  descrlp- 
"—    -Adv. 

Machine  Co..   1241   E.   ' 

Ave.,    Madison,    Wis. 

International      Business      Machines      Co., 

Ltd.,  Royce  St.  ft  Campbell  Ave.,  West 

Toronto.    Ont..    Can.      "•International." 

International     Time     Recording     Co.,     E0 

Broad    St.,    New    York,    N.    Y.      "Inter- 

tlonal." 


Molse-Kllnkner  Co.,   369  Market   ! 


Franc 


.   Cal. 


Nachod  Signal  Co..  Inc..  47T1-4777  Louis- 
ville Ave..   Louisville,  Ky. 
Precision  Instrument  Co.,   SI  Hals-y  St., 

Newark,  N.  J. 
Sohm    Electric    Co..     B41-49     Blue    Island 

Ave..   Chicago,    111. 
Stromberg   Electric   Co..    109   W.    Jackson 

Blvd..  Chicago.   III. 
Thwing    Instrument   Co..    3339    Lancaster 

Ave.,  Philadelphia,  Pa. 
Wilson- Ma eulen    Co.,    Inc.,    730    E.    14Jrd 

St.,  New  York.  N.  Y. 
RECORDERS,  VACUUM.— Vacuum  gages 
which  make  a  permanent  record  on  a 
chart  of  the  amount  of  the  vacuum.  They 
are  used  In  power  plants  and  are  of  Im- 
portance in  connection  with  condenser 
operation,  where  it  Is  advisable  to  keep 
a  definite  record  of  the  vacuum.  They 
operate  in  a  manner  similar  to  the  pres- 
rders.  giving  a  graphic  record  oh 
circular  disk  chart  or  on  a  con- 


s  roll. 


ES  CO..  THE. — Dayton,  Ohio,  Man- 
ufacturer of  Ignition  Instruments,  magne- 
tos, generators  and  small  motors.  "  ' ' 
and  general  manager.  Will  I.  Oh: 
retary,  Henry  N.  Rlehle;  I 
Howard  Llnkert;  sales  manager,  Robert 
F.  Ohmer.  Main  office,  1  Essex  Ave.,  Day- 
ton. Ohio.  Factories,  Dayton,  Ohio.  Branch 
office,  Dayton  Fare  Recorder  Co.,  Dayton, 
Ohio. 

RECORDING  DEVICES  CO.,  THE— 
Dayton.  Ohio.  Manufacturer  of  die  cast- 
ings, dies  for  molded  Insulation,  screw 
machine  products,  metal  stampings,  etc. 
President,  F.  M.  Sayre;   vice-president  and 


general  manager.  H.  Q.  Defendorf;  secre- 
tary and  treasurer,  E.  F.  Brown.  Main 
office,  6th  ft  Norwood  Sts.,  Dayton,  Ohio. 
Branch  offices,  New  York,  N.  Y.:  Phila- 
delphia,  Pa.;   Chicago.   III.;   Detroit.   Mich. 

RECORDING  INSTRUMENTS,  GRAPH- 
IC, OR  CURVE  DRAWING— See  Am- 
meters, recording  or  curve  drawing:  Volt- 
meters, recording  or  curve  drawing:  Watt- 
meters, recording  or  curve  drawing;  also 
Instruments,  electrical,  curve  drawing  or 
graphic  recording,  mlscel. 

RECORDING  METERS,  WATT. HOUR 
INTEGRATING.— See  Meters,  watt-hour. 

RECTIFIER— A  rectifier  Is  a  device 
which  rectifies  alternating  current,  that 
Is,  reverses  every  other  half  wave  so  that 
the  current  will  be  made  to  flow  continu- 
ally in  one  direction.  There  are  two  gen- 
eral types,  the  commutator  or  switching 
type  and  the  valve  type. 

In  Ihe  former  a  rotating  commutator  or 
vibrating  switch  Is  operated  synchronously 
with  the  alternating  current  and  Is  Bo 
connected  that  the  current  In  the  d-c. 
system  always  flows  In  the  same  direction. 
For  satisfactory  operation  these  types  re- 
quire absence  of   "hunting" 
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while    the 


otherwise   sparking   will 

In  the  valve  type,  use  Is  made  of  elec- 
tric valves,  that  is.  of  devices  that  will 
permit  the  flow  of  current  In  one  direc- 
tion, but  not  In  the  opposite  direction. 
These  valves  are  of  several  distinct  types 
Two  valves  are  generally  used.  One  end" 
of  each  valve  Is  connected  to  an  end  of 
or  balancing  coll. 
_.e  Joined  together 
r"i  — ™yo*«d  to  one  terminal  of  the  d-c. 
load.  The  other  terminal  of  this  load  Is 
connected  to  the  middle  of  the  transformer 
or  balancing  coil.  This  current  can  How 
through  only  one-half  of  the  transformer 
during  each  half  wave,  but  will  be  con- 
'Inually  flowing  In  one  direction  through 
Rectifiers  are  used  only  for  circuits  hav- 
ing relatively  small  power  rating,  the  rec- 
tified circuits  of  the  largest  power  rating 
being  those  for  series  magnetite  arc  lamps 
Apart  from  this  application,  rectifiers  are 
generally  used  for  charging  storage  bat- 
teries from  a-c.  circuits,  for  electrical  pre- 
cipitation circuits,  motion-picture  service, 
occasionally  for  elec- 
work.  etc.  For  heavy 
wer  servleei  synchron- 


small  d- 

trolytlc  experiment 

currents  and  large 


r-gene 


be  accomplished   by  using  a   

general  this  applies  onlv  to  charging  at 
one  time  a  rather  smalt  number  of  bat- 
teries, each  having  cells  of  small  or 
medium  Blze.  because  where  a  large  num- 
ber of  batteries  are  charged,  such  as  In 
a  garage  where  a  fleet  of  electric  vehicles 
Is  kept,  a  synchronous  converter  or  motor- 
generator  Is  generally  used  to  obtain 
higher  efficiency.  The  number  of  batteries 
to  be  charged  at  one  time  and  their  size 
largely  determines  the  type  of  rectlfler  to 
use.  Where  one  or  more  batteries  of  the 
same  type  and  current  rating  can  be  con- 
nected in  series  to  give  a  counter  o.  m.  f. 
of  from  70  to  about  90  volts  at  beginning 
of  charge  and  where  the  charging  cur- 
rent normally  Is  between  10  and  B0  am- 
peres, the  mercury-arc  rectifier  Is  general- 
ly used  on  110  to  220-voIt  a-c.  circuits. 
It  has  the  disadvantage  that  it  la  less 
efficient  at  lower  voltages  and  smaller 
number  of  cells  than  the  tonlsefl-gaa  and 
certain  mechanical  types  of  jectlflers.  The 
ionised -gas  type  is  frequent  lv  used  for 
charging  Ignition,  lighting  and  starting 
batteries  for  gasoline  automobiles,  one  or 
a  few  batteries  of  the  same  tyne  snd 
rating  In  series  being  charged  efficiently 
by  this  means.  Vibrating  rectifiers  are 
used  for  only  very  small  batteries,  such 
as  for  Ignition  or  light  signaling  service. 
Electrolytic  rectlfler*  are  sometimes  used 
for  charging  one  or  a  few  Individual  small 
cells.  These  three  latter  types  require 
relatively  little  skilled  attention,  but  are 
limited    to   low  current   ratings. 

Alt  types  of  rectifiers  that  do  tot  receive 
constant  attention  are  generally  arranged 
so  that  the  current  Is  automatically  de- 
creased as  the  charge  progresses,  and  they 
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American  Battery  Co..  1131  Fulton  St., 
Chicago.   III.     "American." 

BATTERY  TOOLS  CO..  29-A  N.  Willow 
St..  Montclolr,  N.  J. 

Bets  Co..  Frank  S..  Hoffman  St..  Ham- 
mond.  J  ml. 

Canadian  General  Electric  Co..  Ltd.,  212 
Kins  St..    W.,   Toronto.    Ont..    Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont., 
Can.    "Westinghouse." 

Electric  Products  Co.,  The,  Cleveland. 
Ohio.     "Wotton." 

Fore  Electrical  Mfff.  Co..  Ino.,  5255  N. 
Market   St.,    St.  Louis.   Mo. 

Eleklro  Mfg.  Co..  The.  4643-4644  Ravens* 
wood    Ave..    Chicago,    111.      "Elektro." 

Prance  Mfg.  Co.,  The,  10325  Berea  Ed., 
Cleveland,  Ohio.   "F-F." 

(iKNEKAI.  l-iLi;CTRTC  CO..  Schenec- 
tady,    N.     Y.     Standard     Mercury 


Rectiner  Battery  Charging 
Sets  for  charging  automo- 
bile, signal  or  tf  -'         '    ' 


-ated  from  2 


o  175  when 


I 

\UM\        or    more.      Special    rectifiers 
M        can   be    furnished    for   higher 
•■•  d-c.  voltages  than   the  fore- 

EOlng   In    capacities    un    to    5(1    amp,    or 
for    operation    on    25,    30    or    40    cyclea. 
(Bulletin   43950.)      See  adv.  pages  1203- 
1223.— Adv. 
Hobart   Bros.    Co.,    113   Water   St.,    Troy, 

Ohio.     "HB." 
Letch   Electric  Co..   Genoa.   III. 
Liberty  Electric   Corp..   Port  Chester.   N. 

Y. 
Main  Electric  Co..  Cleveland.   Ohio. 
Mlnnesotn    Storage    Battery    Co.,    20S-210 

N.  4th  St.,  Minneapolis,  Minn. 
Mohawk    Electric   Mfg.    Co.,    15    Kirk  PL, 

Newark.    N.    J.      "Rollinson." 
Rosa    Engineering    Co.,     J.    J.    1006    E. 

Lamed  St..  Detroit,  Mich.    "Ross." 
Stahl    Rectifier    Co.,    1401-5    W.    Jackson 

Blvd..   Chicago,   III. 
UNTTTCD  ELECTRIC  APPAEATUS  CO. 
1529-33    Columbus    Ave..    Boston.    Mass. 
Valley    Electric   Co..    4919-29   Connecticut 

St.,   St.   Louis,   Mo,      "St.   Louis." 
Wagner  Electric  Mfg.  Co..  B400  Plymouth 

Ave.,  St.  Louia,  Mo. 
WESTINGHOUSE    ELECTRIC    *    MFG. 
CO..    East   Pittsburgh.    Pa.      (See   dis- 
play  adv.    pages    1395-1402.) 
RECTIFIERS,     COMMUTATING     TYPE. 
— In    this    type    a   commutator   and    a    pair 
of  slip  rings  are  mounted   on   the  shaft  or 
a    synchronous    motor.       Pairs    of    brushes 
bearing  on  the  slip  rings  and  commutators 
form    the    terminals    for   the    a-c.    and   d-c. 
circuits.      There    are    sometimes    as    many 
segments    in    the    commutator    as    poles    in 
the    motor,    although    to    reduce    sparking 
some  have  a  large  number  of  smaller  seg- 
ments Jumpered   together,    giving  as   many 
sections    as    there    are    poles   In    the    motor 

tlons.  Absence  of  hunting  In  the  motor 
Is  essential  to  satisfactory  operation. 
These  rectlflera  arc  used  largely  for  stor- 
age-battery charging  in  private  garages 
and  service  stations.  Special  forms  of  this 
rectifier  are  used  for  rectifying  small  cur- 

also  for  rectifying  high-voltage  current  for 
use    in    smoke    and    dust    precipitation    In 

Manufacturers: 

Adsit    Laboratories,    The,    825    Hennepin 

Ave.,   Minneapolis.  Minn. 
France   Mfg.    Co.,    The.    10325    Berea  Rd„ 

Cleveland.    Ohio.      "F-F." 
Liberty     Electric     Corp.,     Port     Chester, 

N.    Y. 
Minnesota    Storage    Battery    Co..    20S-210 

X.    4th    St..    Minneapolis.    Minn.  . 
Ross    Engineering     Co.,     J.     J.,     1006     E. 

Larned    St.,    Detroit.    Mich. 
Stahl    Rerttfler    Co..    1401-5    W.    Jackson 

Blvd..    Chicago,    111. 
Standard   Electric   Machinery   Co..    Balti- 
more.   Md.      "Standard-Baltimore." 
RECTIFIERS.    ELECTROLYTIC    TYPE. 
—These  are  of  the  electric  valvo  type  and 
depend  upon   the  fact    that   when   a  cell    Is 
made  up  with   an  aluminum  plate  and  one 
of  lead  or  carbon  in  a   bath  of  ammonium 
phosphate,  sodium    borate   or  certain   other 
solutions,   a  current  may  be  made   to  pass 


rally 


l  layer  of  highly  insulating  oxide  Is 
which  stops  the  flow.  la  this  way 
alve    action"    Is    effected.      In    these 

carbon   plate 


Thus 


the    1 


obtained  for  the  arrangement  described 
above  under  "rectifiers".  This  rectifier  Is 
simple  and  inexpensive,  but  of  low  effi- 
ciency, generally  below  60%.  On  account 
of  the  large  resistance  loss,  the  tempera- 
ture of  the  cell  tends  to  become  excessive, 
so  that  It  Is  generally  suitable  only  for 
light  or  intermittent  loads.  They  are  used 
principally  for  electro  therapeutic  work  or 
where  an  inexpensive  rectifier  is  required 
for  only  occasional  direct-current  service, 
such  as  In  a  laboratory. 

Manufacturers: 

American  Batterv  Co..  1134  Fulton  St.. 
Chicago,   111.      "Ab-rec." 

Atlantic  Clock  Co.,   45   India.  St..  Boston. 

Bctz  Co..  Frank  S..  Huffman  St.,  Ham- 
mond, Ind. 

Central  Scientific  Co.,  460  B.  Ohio  St., 
Chicago.  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,  San  Francisco,  Cat. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y. 

McINTOSH  BATTERY  A  OPTICAL  CO.. 
211-233  N.  California  Ave.,  Chicago.  111. 

New  Era  Radio  Sales  Co.,  Elmira,  N.  Y. 
"Universal." 

RECTIFIERS,  HIGH-VOLTAGE.— High- 
voltage  rectification  may  be  accomplished 
by  means  of  a  special  form  of  vacuum  or 
electron  lube  called  the  Kenotron.  These 
tubes  are  furnished  in  standard  sixes,  rated 
from  100.000  to  10  000  volts  on  the  d-C. 
side.  The  current  capacity  is  100  to  250 
mllllamperes  direct  current.  One  of  the 
principal  uses  of  this  high  voltage  rectified 
current  Is  in  electrical  precipitation  by  the 
Cottrell  process.  The  principle  upon  which 
this  rectifier  depends  for  Its  operation  Is 
the  fact  that  a  highly  evacuated  chamber 
containing  two  metal  electrodes,  one  of  which 
is  Incandescent  and  the  other  relatively  cold, 
possesses  a  unilateral  conductivity,  so 
that  current  paases  through  the  tube 
only  when  the  heated  electrode  Is  negative. 
It  thus  may  be  used  to  rectify  alternating 
currents  like  other  types  of  electric  valve. 
Tin"  amount  of  current  which  can  be  recti- 
fied bv-  this  tube  Increases  rapidly  with  the 
temperature  of  the  heated  electrode,  but 
remains  constant  as  long  as  the  temperature 
of  the  latter  Is  maintained  constant.  The 
heated  electrode  or  cathode  consists  of  a 
spiral  tungsten  filament  supported  in  a 
metal  frame.  The  anode  is  of  sheet  molyb- 
denum In  the  shape  of  a  cylinder  mounted 
on  metal  supports.  Both  elements  are 
assembled  In  a  glass  bulb  which  Is  ex- 
hausted by  special  means. 


and   100.000  volt.   250  mlllinmpere. 

See    adv.    pages    1203-1223.— Adv. 
RECTIFIERS,  IONIZED  GAS  (OR  TUN- 
GAR)  TYPE.— This  rectifier  Is  of  the  elec- 
Within    a   glass   bulb   is 


trie   valvt 

included  a  short  tungsten  wire  which  _ 
kept  at  a  white  heat  like  the  filament  of  a 
Mazda  lamp.  Opposite  it  and  about  *A  in. 
away  Is  a  comparatively  cool  disk  Of 
tungsten.  The  bulb  Is  filled  with  an  inert 
s  argon.     Due  to  the   lonlzatloi 


surface   of   the 


which    takes   place   e 

from  the  heated  wire  to  the  plate.  If  "the 
plate  on  the  one  side  and  the  heated  wire 
on  the  other  are  made  electrodes  and  sub- 
jected to  an  alternating  e,  m.  f„  a  current 
will  flow  from  the  plate  to  the  filament, 
but  not  In  the  opposite  direction.  In  this 
way  an  electric  valve  Is  produced,  which 
may  be  used  In  the  double-valve  rectifier, 
as  described  under  Rectifier.  It  Is  also 
used  In  small  sizes  as  a  single-valve  recti- 
fier, placed  directly  In  the  circuit  and  cut- 
ting out  alternate  waves.  This  rectifier  is 
self-starting  and  has  no  moving  parts.  This 
type  is  largely  made  In  the  smaller  sixes 
and  Is  used  for  charging  automobile  storage 
hrmcric-s  of  fi  or  12  volts,  such  as  are  used 
for  ignition,   lighting  and   starting   service 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Tungar"  Battery  Charg- 
ers. A  popular  charging  device  for 
garage  or  service  station  use.  It  is 
simple  In  construction,  light  In  weight. 
and  self- starting,  and  requires  no  ex- 
pert attendance.  It  a  first  cost  and 
operating  expense  are  very  low.  The 
smaller  sizes  operate  from  any  lamp 
socket  on  alternating  current.  There 
Is  a  size  for  almost  every  purpose,  but 
ir  the  largest  size  Is  not  sufficient,  ad- 
ditional units  may  be  added.  The 
sizes  made  are:  8-  and  12-amp..  75 
volts;  6-amp..  30  volts;  and  5-  and  2- 


Q-E    Rectifier* 


charge  a   battery  without  r „   .. 

from    the    car.     The    "Tungar"   Battery 
Charger   is  applicable  also   to   railway 
signal     battery     charging,     laboratory, 
factory,  and  other  uses.     The  efficiency 
of    the    6-amp.,    75-volt    -*—    "*     — -  -    ' 
75%    at   full    '-'       'n   " 
Bulletin  Y-l 
1223.— Adv. 
Liberty  Electric  Corp..  Port  Chester.  N.  Y. 
RECTIFIERS,     MERCURY-ARC     TYPE. 
—This  rectifier  Is  of  the  electric  valve  type. 
It  depends  upon  the  action   of  a  short  are 
In    mercury    vapor   and    with    mercury    and 
iron    or   graphite   as   electrodes.      Here   the 
current    will    pass    from    the    iron    to     the 
mercury   but   not   In    the   reverse   direction. 
ror    single-phase    rectifiers    the   two    valves 
needed      for      the     arrangement      described 
under   Rectifiers   ore    provided   by    using    a 
bulb-shaped  glass  receptacle  with  a  pool  of 
mercury  for  the  common  terminal  attached 
to    the    direct-current    load,    and    two    Iron 
electrodes  which  are  connected  to  the  ends 
of  the  transformer  secondary.    To  carry  the 
arc  over  the  instants  when  the  current  would 
otherwise  fall  to  zero.  Inductance  is  placed 
in    the  circuit.      This   is    not  required   on   a 
three-phase     rectifier.       A    second    mercury 
electrode  is  provided  close  to  the  main  pool 
for  starting  the  arc.      By  rocking  the  bulb 
the  mercury  in  the  two  pools  is  momentarily 
brought    together  and  then   separated,  pro- 
ducing  an  arc,   which  then   spreads  to   one 
or  the  other  or  the  iron  terminals.    Between 
these  the  positive  end  of  the  arc  alternates, 
white  Its  negative  end  remains  at  the  mer- 
cury pool.      The  air   Is  extracted  from    the 
bulb    so    that    it    will    contain    nothing    but 
mercury.      To  prevent  too  high  a   lempera- 

condensing  chamber,  which  Is  much  larger 
than      the     space     needed     to     enclose     the 

_.._  current  but 
of  the  system  to  be 
rectified,  so  that  for  higher  voltages  the 
efficiency  of  the  rectifier  is  increased.  In 
the  high  voltages  It  Is  often  used  to  supply 
direct  current  for  series  arc  lighting  sys- 
tems with  magnetite  lames.  These  rectifiers 
are  also  used  widely  for  storage-battery 
charging,  picture  projection  and  other  d-c. 
supply  of  medium  current  values. 
Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.  W..  Toronto.  Ont..  Can. 

""'      HEWITT  ELECTRIC   CO.     95 
—  ■    ■  n.    J.      "Cooper 


former,      static     discharger     and     pilot 
outfit   Is.   therefore,   complete   in   1"     " 


duee 


Thia   c 


the 


makes  all  parts  readily  acces- 
sible and.  with  all  wiring  done  at  the 
factory,  the  customer  needs  to  con- 
nect only  the  two  primary  and  the  two 
secondary  lea^s.  The  standard  sets 
are  made  In  25.  50  and  76-llght  sizes 
for  S10O  volts.  25  snd  60-cyele  prims  rv 
and  the  4.  5  and  O.B-arop.  secondaries, 
if   necessary,   outfits   can   be  built   for 
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operation  on  any  frequency  between  25 
.and   133   cycle!   and    13.200    votta   pri- 
mary.    (Bulletin  43900.)  See  adv.  pages! 
1 203-122!  .—Adv. 
WESTINGHOUSE    ELECTRIC   &   MFO. 
CO..    East    Pittsburgh.    Pa.       (See    dis- 
play adv.  pages  1335-1402.) 
RECTIFIERS,       MOTION  -PICTURE 
SERVICE— Rectifiers   are    sometimes   used 
for   motion-picture   service  as  the  d-a   arc 
is  much  steadier  and  brighter  than  the  a-c 
am.     In  many  of  the  larger  theaters  motor- 
generator    sets   or   small    synchronous    con- 

rectlfler  Is  probably  the  most  widely  used 
for  this  service  In  the  smaller  theaters,  as 
the  mechanical  and  other  types  of  recti- 
fiers have  not  (riven  as  satisfactory  results 
because  of  Insufficient  current  capacity. 


d.,  212 


Canadian    General  Electric  Co. 

King  St.,  W..  Toronto,  Onl.,  ijan. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.  A  special  line  of  mercury 
arc  rectifiers  for  moving  picture  ma- 
chine arc  lamps.  Also  the  G-E  "Com- 
Sensarc"  In  motor  generator  and  trans- 
>rmer    types.      See    adv.    pages    1203- 

Hobart  Bros.  Co.,  113  Water  St.,  Troy, 
Ohio.     "HB." 

Liberty  Electric  Corp.-  Port  Chester,  N.  T. 

Roes  Engineering  Co.,  J.  J..  1006  E. 
Larned  St.,  Detroit,  Mloh.     "Ross." 

Wagner  Electric  Mfg,  Co.,  6400  Plymouth 
Ave..  St,    Louis,   Mo. 

WKSTINGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See-dis- 
play  adv.   pages   1396-1102.) 

Williams,  Brown  *  Earie.  Inc.,  918  Chest- 
nut St..  Philadelphia,  Pa. 

RECTIFIERS,     RADIO.— S 


RECTIFIERS,  VIBRATING  OR  ELEC- 
TROMECHANICAL TYPE.— These  are  of 
the  switching  type.  There  Is  an  a-c.  elec- 
flat     spring     polarized 


i   the 


i.  f.    is 


the  battery  voltage,  this  armature  Is  pulled 
over  toward  the  magnet  and  holds  closed 
the  circuit  through  which  the  rectified  cur- 
rent Is  to  flow.  During  the  remainder  of 
the  cycle  the  armature  Is  released  and 
repelled  and  the  circuit  remains  open.  In 
this  form  only  half  of  the  wave  Is  rectified ; 
by  using  two  such  switches  in  an  arrange- 
ment similar  to  the  double- valve  device 
described  under  Rectifier  si  the  whole  wave 
can  be  rectified.  Another  form  uses  a 
double  switch  with  two  opposing  magnets 
and  two  opposite  contacts.  In  this  case 
the  vibrating  armature  Is  held  against  one 
contact  during  half  of  the  period,  or  leas  In 
the  case  of  battery  charging  and  against' 
the  opposite  contact  during  the  other  half. 
This  rectifier  is  also  connected  like  the 
double- valve  type,  each  contact  correspond- 

This  type  of  rectifier  Is  used  quite  widely 
In  the  small  sizes  for  such  services  as 
charging  one  or  a  small  number  of  storage 
cells,    such   as  three-cell   Ignition   batteries. 

Manufacturers: 

Clapp-Eaatham  Co..  139  Main  St.,  Cam- 
bridge.  Mass.      "Cambridge." 

Fore  Electrical  Mfg.  Co.,  Ina.,  52E5  N. 
Market  St.,  St  Louis.  Mo. 

France  Mfg.  Co..  The.  1032E  Berea  Rd.. 
Cleveland.  Ohio.    "F-P." 

Leich  Electric  Co..  Genoa,  III. 

Liberty  Electric  Corp..  Port  Chester.  N.  T. 

Main  Electric  Co..  Cleveland.  Ohio. 

Valley  Electric  Co..  4919-29  Connecticut 
St.,  St.  Louis.  Mo.     "St  Louis." 

RED  BAND.— Trade  name  for  Induction 
motors  manufactured  bv  the  Howell  Elec- 
tric Motors  Co.,  Howell.  Mich. 

RED  CORE.— Trade  name  for  wire 
manufactured  by  the  General  Electrla  Co., 
Schenectady,  N.  T. 

RED  CORE.— Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Hablr- 
shaw  Electric  Cable  Co.,  Point  St,  Yonk- 
ers,  N.  T 

RED  CROSS— Trade  name  for  commu- 
tator lubricating  compounds  manufactured 
by  Hart  A  Co.,  124  N.  Main  St.,  Foetorla, 
Ohio. 

RED  DEVIL.— Trade  name  for  linemen's 
and  electricians'  tools  and  appliance  s 
manufactured  by  the  Smith  &  Hemen- 
way  Co.,   Inc.  Irvlngton,   N.   J. 

RED  DEVIL.— Trade  name  for  lamp  col- 
oring   compound    made    by    the,    Technical 


RED  E. — Trade  name  for  buffing  wheels 
manufactured  by  A.  P.  Munnlng  &  Co., 
Church  St,  Matawan,  N.  J. 

RED-HOT.— Trade  name  for  gasoline  and 

factured  by  the  Aahton  Mfg.  Co.,  1S4 
Emmet   St,   Newark,  X.  J. 

RED  LINE.— Trade  name  for  chain 
hoists  manufactured  by  the  Clinton  E. 
Hobbs   Co..  30-35   Pearl  St.,   Boston,   Mass. 

RED  LINE.— Trade  name  for  mica  tut), 
Ing  manufactured  by  the  Liberty  Mica 
Co..  79  Sudbury  St.,   Boston,  Mass. 

RED  SEAL.— Trade  name  for  gasoline 
engines  manufactured  by  the  Continental 
Motors  Corp.,  2961  Jefferson  Ave.,  E„  De- 
troit,  Mich. 

RED  SEAL.— Trade  name  for  dry  bat- 
teries manufactured  by  the  Manhattan 
■Jkctrical  Supply  Co.,  Inc.,  IT  Park  PL, 
New  York,  N.  T. 

RED  SEAL.— Trade  name  for  storage 
batteries  mauufactured  by  the  Wolke  Lead 
Batteries  Co.,  913-923  E.  Main  St.,  Louis- 
ville,   Ky. 

RED  SPOT.— Trade  name  for  chain  sus- 
pensions for  high-candle  power  commercial 
lighting  units  manufactured  by  the  P.  W. 
Wakefield  Brass    Co.,  Vermilion,  Ohio. 

RED  TOP.— Trade  name  for  guy  anchors 
manufactured  by  the  Universal  Cable  Grip 
Co.,   skaneateles,  N.   T. 

RED  TYE.— Trade  name  for  mailing 
manufactured  by  the  Milv, 


Ohio. 

REDDY.— Trade  name  for  electric  toast- 
ers and  grills  manufactured  by  the  Cur- 
tainless  Shower  Co.,  Inc.,  607-5th  Ave.. 
New  York.  N.  Y. 

RRDFIELD  ■  KING.  —  2443  Washington 
Ave.,  Ogden,  Utah.  Manufacturers  of 
electric  signs.  Business  established  1917. 
President.  F.  W.  Redneld;  secretary  and 
general  manager.  William  Q.  King;  treas- 
urer. Carl  Redneld. 

REDMANOL  CHEMICAL  PRODUCTS 
CO.— «86-67S  W.  22nd  St.,  Chicago,  III. 
Manufacturer  of  electrical  Insulating  ma- 
terials. President,  L.  V.  Redman;  Vice- 
president.  A.  D.  Berlizhelmer;  secretary, 
A.   J.   Welth;   treasurer,  Adolph  Karpen. 

REDMON,  EDGAR  *  REDMON.— 318  S. 
1st  St,  W.,  Cedar  Rapids.  Iowa.  Manu- 
facturers of  electric  dishwashers,  vege- 
table parers  and  other  kitchen  equipment. 

AEDTOP  ELECTRIC  CO.,  INC.— 8  W. 
19th  St.,  New  York,  N.  Y.  Manufacturer 
of  electric  cooking  and  heating  devices. 
Business  established  1916,  president,  C, 
W.  Coleman;  vice-president,  C.  C,  Fries; 
secretary  and  treasurer.  M.  R.  McKeon; 
general  manager.  Albert  Fries. 

REDUCERS,  CONDUIT.— Threaded  fit- 
tings In  the  form  of  collars  intended  to  be 
used  with  conduit  fittings  In  reducing 
threaded  holes  to  accommodate  conduit  of 
smaller  pipe  size.  Also  see  Adapters,  con- 
duit bushing. 

Manufacturers: 

Apple  ton  Electric  Co.,  1703  Wellington 
Ave..  Chicago,  III. 

CROUBE-HINDS  CO..  Wolf  &  7th  North 
Sts„  Syracuse,  N.  Y.     "Condulet" 

NATIONAL  METAL  MOLDING  CO., 
Pulton  Bdg,.  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Richardson  Brass  Co..  The  Edbro,  318  N. 
HoIIIday  St..  Baltimore.  Md. 

Steel  city  ki.ectkk:  CO.,  mi  Co- 
lumbus Av„  Pittsburgh.  Pa.    "Ovalduct" 

THOMAS  &  BETTS  CO.,  THE,  63  Vesey 
St..  New  York.  N.  Y.  "T  &  B"  Male 
Reducer  (left)  for  securing  conduit  li 


mtlet  c 


"T.  A  B."  Conduit 


B"  Conduit  En  larger  (right)  Is  also 
bushed.  Secures  conduit  in  an  outlet 
of  the  next  larger  else.  Four  sizes, 
enlarging  from  u  to  3i  in.  -  *i  to  I  in. : 
1  to  114  In.;  1«  to  1»  in.— Adv. 


REDUCERS.      CONNECTOR.  — A 

nector,    either    solderless   or  otherwli 
Joining  together  two  dlfferei 


of  v 


for 


or  cable.  The  solderless  type  Is  especially 
useful  In  connecting  solid  round  buses  on 
switchboards'to  feeder  circuits.  The  term 
Is  also  loosely  used  to  cover  pipe  or  con- 
duit couplings  for  joining  two  sizes  of  pipe. 
Manufacturers: 

CROUSE-HINDS     CO..    .Wolf     and     7th 
North  St..  Syracuse,  N.  Y.   "Condulet." 
Frankel  Connector  Co.,  Inc.,  Hudson  and 
Vestry    Sts„    New    York.    N    Y.       (Ex- 
clusive distributor,  Westlnghouse  Elec- 
tric *  Mfg.  Co.,  Bast  Pittsburgh.  Pa.) 
NATIONAL     METAL      MOLDING     CO., 
Fulton  BIdg.,  Pittsburgh,  Pa.    (See  dis- 
play adv.  pages  1302-1304.) 
Waterbury  Mfg.  Co.,   2SS  Grand  St.,  Wa- 

terbury.   Conn. 
WESTINOHOUSE    ELECTRIC   ft    MFO. 
CO.,  East  Pittsburgh,  pa.     (See  display 
adv.  pages  1396-1402.) 
REDUCERS,    SOCKET. —  See    Adapters. 
reducers  or  extensions,   socket. 

REDUCING  AGENTS. —  Chemical  re- 
agents which  tend  to  reduce  metallic  com- 
pounds to  metal,  by  taking  away  their 
acid  constituent;  or  stated  another  way, 
reagents  with  strong  affinity  for  acid  ele- 
ments. Example:  Metallic  sodium  will 
reduce  most  metallic  chlorides  to  metal, 
combining  with  their  chlorine  to  form  so- 
chloride  and   leaving  the   metfil   free; 


A1CU  +  3  Na=Al  +  3NaC 


uldes: 


2  FeCl.+Zn=2  FeCk  +  ZnCh. 
REDUCTION,'  CATHOD1C— The    use   ( 

a  material  which  it  is  desired  to  reduce  t 
metal    as    a    cathode.      The    action    of    th 

and  Ie 

If  the _  

Is  strong  enough  to  perform  the  reduction. 
Example:  Lead  sulphide.  1'bS.  used  as 
cathode  In  solution  of  sulphuric  acid;  the 
hydrogen  which  the  current  tends  to  lib- 
erate combines  with  the  S,  forming  HiS 
gas  which  escapes,  and  leaving  the  Pb  in 
place  of  the  PbS.  (Salom  process).  PbS 
can  alia  be  floated  on  melted  Pb  under 
an  electrolyte  of  melted  NaCI;  on  passing 
current  the  Na  combines  with  the  S.  leav- 
ing the  Pb,  which  unites  with  the  melted 
Pb   cathode. 


catholyte,    or   liquid   ■ 
cathode,  of  an     *   - 


Bed  for 


mixed  v 


or  dissolved  in  a  suitable  acid,  alkaline  or 
neutral  catholyte;  often  used  as  a  cheap 
substitute  for  such  expensive  reducing 
agents  as  sodium,  zinc.  etc.  The  catholyte 
may  be  a  solution  of  an  acid,  like  sul- 
phuric, an  alkali,  like  caustic  soda,  or  a 
neutral  salt,   tike  sodium   chloride. 

REE-NU-IT  ELECTRIC  *FQ.  CO.— 958 
Acusbnet  Ave.,  New  Bedford,  Mass.  Manu- 
facturer of  renewable  plug  fuses.  Business 
established  1919.  President  and  sales 
manager,  Joseph  E.  Grenache ;  secretary, 
treasurer  and  general  manager.  Walter  O. 

REECO — Trade  name  for  electric  pumps 
and  Internal  combustion  engines  manufac- 
tured by  the  Rider- Ericsson  Engine  Co., 
Walden,  N.  Y. 

REECO.— Trade  name  for  farm  lighting 
and  power  plants  manufactured  by  the 
Rural  Electric  Equipment  Co.,  Canton.  Pa, 

REED  A  PRINCE  MFG.  CO.— Worcester, 
Mass.  Manufacturer  of  screws,  nuts,  bolts, 
rivets,  etc.  President,  Edgar  Reed ;  vice- 
president  and  general  manager.  E.  Howard 
Reed;  secretary.  Chester  T.  Reed;  treas- 
urer, Alden  Reed.  Main  office  and  factory, 
Worcester,  Mass.  Branch  office,  190  N. 
State  St,  Chicago.  111. 

REED-PRENTICE  CO.— Boston,  Mass. 
Manufacturer  of  motor-driven  surface 
grinders.  Main  office.  S3  Franklin  St,  Bos- 
ton. Mass.  Factories,  Hvde  Park  and 
Worcester.  Mass.  Branch  offices.  New  York, 
N.  Y. :  Chicago.  111.;  Cleveland.  Ohio;  De- 
troit, Mich.;  Indianapolis.  Ind. ;  Worcester, 
Mass. 

REED  SMALL  TOOt  WORKS.  —  23 
Cherry  St..  Worcester.  Mass.  Manufac- 
turer of  micrometer  gages.  President.  E. 
Howard  Reed ;  secretary  and  general  man- 
ager. Donald  D.  Simonds  ;  treasurer.  Edward 
E.  Lothrop. 


gle 
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REEDICON     LIGHT     CO.,     THE.— 7     E. 

Onint  St..  Minneapolis,  Minn.  Manufacturer 
of  electric  lighting  fixture*.  Business 
established  1918.  President  R.  C.  Plant; 
general    manager.    K.    l.i.    Barnard. 

REEOY  CO.,  H.  J.— Cincinnati,  Ohio. 
Manufacturer  of  electric  elevators.  Prenl- 
denl,  Charles  Reedy;  secretary  and  treas- 
urer. Howard  Ayers. 

REELITE.— Trade  name  for  extension 
portable  lamps  manufactured  by  the  An- 
derson Electric  &  Equipment  Co..  154-160 
Whiting  St..  Chicago,  III. 

REELS,  AUTOMATIC  EXTENSION 
(FOR  LAMPS).— Devices  consisting  of  a 
casing  containing  a  spring  operated  reel, 
on  which  is  wound  a  quantity  of  flexible 
lamp  cord,  with   a  lamp  at   the  end.      It  Is 

venlent,  out-of-the-way  place  and  operates 
like  a  window  shade  roller,  allowing  the 
lamp  to  be  carried   out  a  considerable   dlr 


I   for  u 


When 


[    In 


:orij 


Is  rewound  by  the  spring,  thus  keeping  It 
out  of  danger  from  rough  usage  and  also 
out  of  the  way.  The  same  arrangement 
has  been  applied  to  the  automobile  spot- 
llKht.  allowing  the  lamp  and  reflector  to  be 
detached  from  Its  support  and  used  as  a 
trouble  lamp.  A  reel  and  spring  Inside  the 
mounting  take  care  of  the  cord. 
Manufacturers: 
ANDERSON  ELECTRIC  4  EQUIPMENT 

CO.,'  164-160  Whiting  St..  Chicago,  111. 
CINCINNATI  SPECIALTY  MFC.  CO.. 
INC..  Cincinnati.  Ohio.  The  "Autex" 
reel  for  portable  lamp  service  In  fac- 
tories, garages,  machine  shops,  etc., 
also  extensively  used  for  portable  drills. 
grinders  and  other  equipment.  The 
"Autex"  takes  Ihe  light  exactly  to 
point  where  needed  and  eliminates  the 
bad  practice  o(  dragging  cords  over 
floors;     consequently.     It     saves     cords. 


the  fire  risks  that 


short  circuits.    It 

proved  by  the  Un- 
l  der writers'  Lab- 
I  oratories,  the 
,  Factory  Mutual 
Laboratories  and 
the  Hydro -Elec- 
tric Power  Com- 
mission. Under 
a  test  applied  by 
the  Underwriters' 

connections  with- 
stood an  a-c,  po- 
tential of  1.250 
volts — only  110  to 
220  being  required 

The     ■'Autox' 


lamp  and  walk  I 


a  slow,  backward  motion  causes  the 
automatic  lock  to  catch  and  hold  cord. 
A  slight  pull  then  unlocks  the  catch 
and  releases  cord,  which  is  automati- 
cally rewound  as  operator  returns  to 
reel.  The  actual  size  Is  9H  Ins.  In  di- 
ameter by  2  Ins.  wide.  Each  "Autex" 
reel  has  a  swivel- joint  head  and  Is 
equipped  with  26  ft.  of  reinforced  cord, 
socket,  handle  and  lamp  guard  (less 
globe),  complete  for  Installing.  The  tle- 
*    fully  warranted  against 


1  care  should  last 


leal    and    electrical    Imperfect  K 

with  proper  ur ' *- 

Indefinitely.— A . 
International  X-Ray  Corp..  326  Broad- 
way, New  York,  N.  T. 
REELS,  CABLE. —  These  are  usually 
made  of  wood  In  (he  form  of  a  large  diam- 
eter drawn  with  the  circular  heads  en- 
larged to  form  protecting  flanges.  The 
flange  diameter  may  reach  8  ft.  in  the  case 
of  reels  for  large  lead-covered  cables.  The 
weight  of  a  reel  of  such  cable  may  be  sev- 
eral tons,  depending  on  Its  size,  conse- 
quently all  cable  reels  are  substantially 
built  of  heavy  lumber,  with  the  flanged 
heads  made  double  ply  of  crossed  boards. 
A  hole  In  the  center  permits  Inserting  a 
shaft  or  pipe  when  the  reel  Is  placed  on  a 
jack  for  reeling  the  cable  on  or  oft.  In 
spite  of  their  massive  construction  these 
reels  are  rather  short-lived  because  of  the 
hard  service  they  get  In  shipment  and  use. 


Therefore,  steel  reels  have  been  tried  out  to 
a  limited  extent.  They  consist  of  a  steel 
drum  with  flanged  heads  or  heavy  boiler 
plate  having  the  rim  flanged  outward.  For 
submarine  cable  the  reels  are  of  much  more 

chilly  made  to  suit  the  particular  cable  to 

American   Pulley  Co..    4200   Wlseahlckon 

Ave.,  Philadelphia.  Pa.  "American." 
Detroit  Insulated  Wire  Co.,  4561-4647 
Wesson  Ave..  Detroit.  Mich.  "Detroit." 
GLEASON  &  CO.,  J.  L.,  241  Franklin 
Street.  Boston,  Mass.  Gleason  continu- 
ous contact  reel  for  portable  electrically 
driven    machinery,    800-  volts    or    less. 


Qleaaon  Centlni 


—Adv. 


Western 
way    New  York.   N.  T. 

REELS,  PAYOUT  AND  TAKEUP.— Pay- 
out and  tnkeup  reels  are  used  In  line 
construction  for  telephone,  telegraph,  power 
distribution  and  transmission  systems. 
They  consist  of  a  frame  or  reel  arranged 
to  hold  a  coH  of  wire  which  Is  placed  around 
some  centrally  located  guide  pins.  The 
payout  reel  has  a  vertical  shaft  on  which 
It  Is  free  to  rotate  and  the  shaft  Is  either 
mounted  on  a  portable  framework  or  bar- 
row, which  may  In  tum  be  mounted  on  a 
wagon  or  cart  or  carried.  As  the  carl  is 
moved   the   reel   rotates  and   pays   out   the 

made  double,  that  Is.  two  reels  are  mounted 

a   double-deck   arrangement. 

Takeup  reels  are  for  taking  up  wire  that 
has  been  used.  They  generally  have  a 
vertical  reel  with  a  horizontal  shaft  and 
arranged  with  a  crank  handle  at  each-end 
so  that  two  men  may  turn  the  reel.  Guides 
are  provided  at  each  side  of  the  reel  and 
the  set  on  one  side  Is  removable  so  that 
after  the  reel  Is  filled  the  coil  may  be 
removed. 

Manufacturers: 

Brockien  Underground  Electrical  MTg.  Co.. 

Glenslde.  Pa.     "Bee  Line." 
Cope.  T.  J..  1620  Chancellor  St.,  Philadel- 
phia  Ptu 
Dlcke  Tool  Co..  The.  Downers  Grove.  111. 
HERBST.    PAUL   W..    Chicago.    III.      We 
specialize  in  pay-out  and  take-up  reels 
—light     or     heavy— for    electric    light, 
telephone  and   telegraph   work.      Save 
time  and  labor  In  handling  wire.      (See 
display  adv.   page  1268.) — AAv. 
JOSLYN  MFG.  *  SUPPLY  CO..   133  W. 

Washington   St.,   Chicago,  III. 
Meckel,    Fred    L.,    9-18    E.    13th   St.,   Chi- 
cago, lit. 
Minneapolis  Electric  &  Construction   Co., 

Minneapolis.   Minn. 
OSHKOSH     MFG.     CO.,     Oshkosh.     Wis. 
"Oshkosh."       ( See    display    adv.    page 
1263.) 
Waldman.  John   J..    «4    Murray   St,   New 

York.  N.  Y. 
REELS.  WIRE,  MISCELLANEOUS.— 
Large  reels  are  usually  made  from  wood, 
bolted  together,  and  of  a  strength  depend- 
ing on  the  service  required.  Small  reels, 
more  frequently  called  spools,  may  be 
turned  from  wood,  made  from  tin  or  from 
Bheet  fiber.  They  are  usually  provided  with 
a  hole  through  the  center  for  mounting  on 
a  spindle.  Both  the  material  and  the  de- 
sign depends  largely  on  the  use  to  be  made 
or  the  reel.     See  also  Spools  for  cord  and 

Manufacturers: 

American  Insulating  Machinery  Co..  Falr- 

hill  and  Huntingdon  Sis.,  Philadelphia, 

Pa.    "American." 
American    Pulley    Co..    The.     4200    Wla- 

sh.  hick  on        Ave,,        Philadelphia.        Pa. 


Detroit  Insulated  Wire  Co.,  4661-464? 
Wesson  Ave..  Detroit  Mich.     "Detroit" 

Electrical  Manufacturers  Equipment  Co.. 
T12  Postal  Telegraph  Bldg.,  Chicago, 
III.      "Segur." 

Mountain  Lumber  &  Supply  Co.,  Mount 
Union,  Pa.     (Wood.) 

Nllson  Machine  Co..  The  A.  H.;  1336  Rail- 
road Ave.,  Bridgeport  Conn. 

Standard  Mechanical  Equipment  Co.,  2020 
Richardson    Ave.,   Dallas,   Tex.      "Stan- 

REELS,  WIRE  MEASURING.— See  Wire 
neasuting  reels  and   outfits. 
RE-ENTRANT— Having    the    quality    of 

-e-enterlng,    applied    to    closed-coil    arma- 
ure   windings  u      "  * 


ned  by  the  kind  of  winding  (lap 
ur  wave),  number  of  poles,  its  multiplicity 
and  degree  of  re-entrancy;  for  example, 
a  four-pole  duplex  doubly  re-entrant  lap 
winding  and  a   four-pole  duplex  singly   re- 


the   second  i 

REEVES.— Trade  name  for  motor -driven 
air  compressors  and  gas  engines  manu- 
factured by  the  Hope  Forge  &  Machine 
Co.,  Mount  Vernon,  Ohio. 

REEVES  &  CO.,  INC..  PAUL  S.— 1416- 
26  Catharine  St..  Philadelphia,  Pa.  Manu- 
facturer of  castings.  Business  established 
1S6S.  President,  Leo  Mac  Farland;  treas- 
urer, P.  I,.  Balentlne;  secretary  and  gen- 
eral   manager,   Edward   J.    Decker. 

REEVES  BROS.  CO.— 338  Rush  St..  Alli- 
"  penstocks. 
'  steel   plate 


G,  Reeves:  secretary.  H.  L.  Wat- 
hour;  treasurer  and  purchasing  agent,  A. 
A.  Reeves;  sales  manager,  A.   5.  Miller. 

REEVES   CO.,    THE .111(1   S.    Carrollton 

Ave.,    New  Orleans.    La.      Manufacturer   of 

Brotectlve  paints  and  wood  preservatives, 
uslness  established  1911.  Assistant  sec- 
retary. N.  E.  Kertn;  sales  manager,  Locke 
H.   Trigg. 

REFIU.ABLF  FUSES.— See  Fuses,  cart 
;-idge,    renewable;    Fuses,    plug,    renewable. 

REFINING    OF     COPPER.— See    Copper. 

RE-FLECT-A-LITE.— Trade  name  for 
electric  advertising  devices  manufactured 
by  the  Chicago  Electric  Sign  Co.,  2219-2229 
W.    Grand    Ave,.   Chicago.   111. 

REFLECTION.— The  change  of  direction 
experienced  by  a  light  ray.  heat  ray  or 
other  radiant  energy,  when  It  strikes  a 
nurrace  and  Is  sent  back  or  reflected.'  This 
principle  Is  very  widely  used  In  changing 
the  direction  of  light  rays  by  means  of 
what  are  called  reflectors. 


Co.,     6T16    Euclid    Ave., 


lighting  reflect 
Weeks,   214  S- 


Co.. 

St.  Louis.  Mo.  Manufacturer  of  t 
mc  lighting  fixtures  and  reflectors.  Presi- 
dent, Frank  Adam ;  vice-president,  secre- 
tary and  general  manager,  H.  C.  Adam; 
treasurer,  G.   W.   Johnson. 

REFLECTOR  A  HARDWARE  SPE- 
CIALTY MFG.  CO.— 22BE  S.  Western  Ave.. 
Chicago.  III.  Manufacturer  of  lighting  re- 
flectors. President  and  general  manager. 
Joseph  Taussig;  vice-president,  F.  Gross- 
man ;  secretary,  F.  Froehllch. 

REFLECTOR  A  ILLUMINATING  CO.— 
666  W.  Washington  St..  Chicago.  III.  Manu- 
facturer of  lighting  fixtures  and  lighting 
specialties.  Business  established  1911 
President  s     "  ' 


vice 


esldent      and 


.    Ham. 


. __.    Davldso...    

mond:   sales  manager.  C.   C.  Vei 

REFLECTOR  AND  LAMP  MANUFAC- 
TURERS' STANDARD.— A  standard  line 
of  porcelain-enameled  steel  reflectors  known 
as  the  "Reflector  and  Lamp  Manufacturers' 
Standard",  from  which  the  designation  RLM 
Is  derived.  It  was  evolved  by  the  prin- 
cipal manufacturers  of  metal  reflectors  and 
the  Illuminating  engineers  of  the  principal 
tungsten -lamp  manufacturers,  after  a  thor 
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ough  study  of  the  reflector  requirements  for 

industrial  lighting.  The  first  type  standard- 
ised Is  the  KLM  dome,  which  is  Intended  to 
meet  average  Industrial  plant  needs.  This 
new  dome  Is  designed  to  virtually  combine 
the  advantages  of  the  older  dome  and  bowl 
types.      The   angle   of   cutoff   Is   si 


lov 


i   old    1 


rlflelng  (he  effectiveness  of  the  lllumin; 
The  RLM  standard  specifications  cove 
only   the   shape   of   the    re  Hector,   bul 

quality  of  Its  material  and  of  Its    . 

finish.  All  manufacturers  making  RLM 
reflectors  must  subject  their  product  to 
periodic  tests  by  the  Electrical  Testing 
Laboratories,  New  York  City,  and  carry  the 
label  of  the  Laboratories. 

REFLECTOR  HOLDERS.— See  Holders, 
shade,   globe   and   reflector. 

REFLECTOR-SOCKET.   —  Trade    ni 
for    one-piece     industrial     lighting     fix   _ 
manufactured    by    the    Benjamin     Electric 
Mfg.    Co.,   806  W.   Washington   Blvd.     """ 

REFLECTOR     SOCKETS.— See    Sockets, 

reflector. 

REFLECTORS,  GLASS,  MIRRORED.— 
Reflectors  of  glass  with  a  mirrored  coating 
(usually  of  stiver)  on  the  back.  The  mirror 
coating  must  be  such  as  to  successfully 
withstand  the  heat  of  the  lamp,  otherwise 
such  reflecting  material  soon  blackens  or 
peels  off  of  the  glass  surface.  The  kind  of 
protective  paint  applied  over  the  mirror 
surface  on  the  back  of  the  glass  is  there- 
fore of  great  Importance.  Mirrored  reflec- 
tors are  used  In  many  forms  and  adapted 
to  many  purposes,  the  principal  uses  being 
as  follows  j  Indirect  lighting,  show-window 
lighting,  flood  lighting,  searchlights  and 
stage  lighting;  they  are  also  used  to  some 
extent  for  direct  lighting  in  Industrial  plants 
and  In  large  rooms,   such   as  gymnasiums, 


it  or  ti 


unfinished   appearance   of    the   bac 

mirror,    they    are    usually    proviaeu     wiui 

ished  appearance  is  necessary;  such  cas- 
ing also  serves  to  protect  the  glass  from 
breakage  For  outdoor  use  they  must  also 
be  provided  with  weatherproof  casings. 

Mirrored  glass  is  the  most  efficient  kind 
of  reflector  of  the  opaque  type,  but  to  se- 
cure the  highest  efficiency  with  this  mate- 
rial It  should  be  shaped  to  a  smooth  and 
continuous  curved  form  that  gives  the  light 
distribution  desired.  This  usually  requires 
a  one-piece  reflector  of  special  form.  In 
some  caees  parabolic.  As  such  a  reflector 
Is  somewhat  expensive  In  large  sizes,  large 
reflectors    are    quite    commonly    made    sec- 

of  plane  or  slightly  curved  mirrors  fitted 
together  to  approximate  the  shape  of  the 
Ideal  smooth  curved  surface:  this  reduces 
the  cost  at  the  sacrifice  of  some  efficiency. 

Manufacturers: 

American  Reflector  A  Lighting  Co..  100- 
104  S.  Jefferson  St.  Chicago.  III.    "Par- 

Catdwe'll    A    Co.,    Inc.,    Edward    F.,    88-10 

W.  15th  St.,  New  York.  N.  Y. 
Coll  Ins- Wagner   Mfg.    Co..    122    W.    43rd 

St.,  New  York.  N.   Y. 
ELECTRIC    SERVICE    SUPPLIES    CO., 

17th  and  Cambria  8ts..  Philadelphia,  Pa. 
ERIK80N  ELECTRIC  CO,.  L..  a  Portland 

St..    Boston.    Mass.      (See   display   adv. 

page  1308.) 
First    National    Lighting    Corp.,    2030    E. 

2 2nd   St.,    Cleveland.   Ohio. 
Frlnk.  Inc..  I.  P..  239-13  10th  Ave..   New 

York.  N.  Y.     ■Frlnk." 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.  Y.      (See  adv.  pages  1203-1223.) 
Henrlch  Reflector  Co..  Inc.,  222   W.   36th 

St.  New  York,  N.  Y. 
Klemm  A  Co..    132    N.    5th   St.,    Philadel- 
phia.    Pa.     "Diamond." 
Macbeth -Evans    Glass    Co..    Chamber    or 

Commerce  Bldg..  Pittsburgh.  Pa. 
Matisse   Corp..   C.   A   A.,    116th    St   and 

East  River,  New  York.  N.  Y. 


When  writing  to  manufacturers  please 

mention  the 
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,  X-RAY  REFLECTOR  CO.. 
2J5  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray"  mirror-glass  reflectors,  noted 


for  their  efficiency  In  directing  and 
controlling  light.  Made  of  one-piece, 
tough,  blown  glass,  having  especially 
designed  corrugations  which  break  up 
and  diffuse  the  light  rays,  eliminating 
streaks   and    unevenness.     The   slfver- 

Elated  reflecting  surface  Is  protected 
y  a  special  green  backing  that  pre- 
vents cracking,  peeling  or  blistering. 
The  Inside  of  the  reflector  Is  fire- 
glaaed;  this  prevents  dust  adhering 
and  makes  cleaning  easy.  Other 
types  supplied  for  every  form  of  com- 


mercial. Industrial,   residence  and   spe- 
cial   lighting   service.      The    upper   cut 
shows     typical     X-Ray    show     window 
lighting   reflector — lower   shows   typical 
form  of  unit  for  Indirect  lighting.     See 
adv.  page  1106. — Adv. 
Ferfecllt*  Mfg.    Co..    113   Main   St..   Seat- 
tle, 'Wash. 
Pittsburgh    Reflector  A   Illuminating  Co., 
Inc.,   3rd   and   Ross  Aves..   Pittsburgh, 
Pa. 
Pyle-National  Co..   The.   13S1  N.  Kostner 

Ave.,    Chicago,    111. 
Sunlight    Reflector    Co.,    226    Pacific    St., 

Brook'yn.  N.  Y.     "Sunray." 
Viking  Sign  Co..  Inc.,  617  8th  Ave..  New 

York    N.    Y. 
Weeks,    Nelson,    214    State   St.,    Brooklyn. 

N.  V. 
Western  Reflector  Co.,  1221   w.  Madison 

St.    Chicago.   III.      "Western." 
Wheeler    Reflector    Co.,    156    Pearl    St., 

Bosto  i,  Mass. 
REFLECTOR8,  GLASS,  OPAL.  —  Re- 
flectors of  various  forme  made  of  opal  glass 
are  extensively  used  over  lamps  for  com- 
mercial and  other  lighting  where  It  Is  de- 
sired to  reflect  a  large  portion  of  the  light 
downwaid  and  yet  get  a  part  of  the  light 
to  pass  through  the  reflector  to  the  celling 
to  make  the  room  and  the  reflector  more 
pleasing  In  appearance.  The  most  common 
form  of  opal  reflector  is  the  bowl  shape, 
although  a  considerable  number  or  patented 
fixtures  now  employ  an  opal  reflector  nearly 
flat  In  shape  above  the  lamp,  with  an  opal 
bowl  or  reflector  below  the  lamp  for  dif- 
fusing purposes  and  to  reflect  part  of  the 
light  back  to  the  flat  reflector. 
Manufacturer*: 
Caldwell    A   Co..    Inc..    Edward    F,.    36-40 

W.  16th  St..  New  York.  N.  Y. 
Colllrs-Wagner    Mfg.    Co..    122    W.    13rd 

St.   New  York.  N.  Y. 
ER1KSON    ELECTRIC    CO..    L..    S   Port- 
"    St..    Boston,    Mass,      (See    display 


adv. 


;    130S.) 


Gilbert  Tllectric  Shade  Co,,  101  Warren 
St..  New  York,  N.  Y.     "Superbe." 

aill  Glass  Co.,  Inc.  Amber  and  Venango 
Sis,  Philadelphia,  Pa.     "Luxual." 

Gllllnder  A  Sons.  Inc..  Tacony  St.,  Phila- 
delphia. Pa. 

Gleason-Tlebout  Glass  Co.,  99  Commercial 
at,  Brooklyn.  N.  Y. 

IVANHOE-REGF.NT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6716  Euclid 
Ave.,  Cleveland.  Ohio.  "Regent."  (See 
display  adv.   pages  1266-1269.) 
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Jeffersin  Glass  ( 
Va 


,  The.  Follansbee,  W. 

I  Co..    132   N.    6th   St..    Phlladel- 
?a.      "Diamond." 

-Evans   Glass    Co.,    chamber   of 
Commerce  Bldg.,  Pittsburgh,  Pa. 
Northwood  Co..  H.,  36th  and  Wetsel  St-.. 

Wheeling,  W.  Va.     "Luna." 
Opalux  Mfg.  Co.,  The.  200  Fifth  Ave.,  New 

York,  N.  Y.     "Opalux." 
Plaut   A    Co..    r„,    431    E.    23rd    St.,    New 

York,  N.  Y.      "Beryllte." 
Viking  Sign  Co.,  Inc.,   617   8th  Ave.,  New 

York,  N.  Y. 
REFLECTORS,  GLASS,  PRISMATIC- 
Glass  reflectors  having  their  outer  Burfacea 
formed  In  the  shape  of  totally  reflecting 
90-degree  prisms.  Crystal  or  clear  glass  Is 
generally  used  although  occasionally  a  satin 
finish  Is  put  on  the  outside  of  the  reflector. 
When  clear  glass  Is  used,  such  prismatic 
reflectors  act  very  much  like  mirrored  re- 
flectors of  the  same  shape  as  a  large  per- 
centage of  the  light  is  totally  reflected  from 
the  prisms.  However,  a  small  portion  of 
the  light  passes  through  the  rounded  sur- 
faces at  the  tops  and  bottoms  of  the  prism 
ridges,   and  this  makes  the   reflector  more 

the  cheaper  makes  of  these  reflectors  the 
prisms  are  only  rough  approximations  of 
the  correct  prismatic  form  and  the  glass 
used  absorbs  more  light  than  clear  glass. 
Prismatic  glass  reflectors  are  used  mostly 
for  direct  lighting  of  office*,  store  interiors 
and  show  windows.  Allowing  some  light 
to  pass  through  the  reflector,  they  do  not 
give  so  sharp  a  cutoff  as  opaque  reflectors 
and  also  avoid  the  dark  appearance  of 
ceilings  and  walls  that  Is  evident  when 
practically  all  the  light  la  directed  down- 
Man  uf a cturara: 
Caldwell    A    Co..    Inc..    Edward    F.,    36-10 

W.    ISth  St..  New  York.  N.  Y. 
Coll  Ins- Wagner    Mfg.    Co..    122    W.    43rd 

St..  New  York.  N.  Y. 
ERIKSON    ELECTRIC   CO.,    L..    6    Port- 
land  St..    Boston,    Mass.      (See    display 
adv.  page  1388.) 
Gilbert   Electric    Shade    Co.,    101    Warren 

St,  New  York.  N.  Y.     "Gilbert." 
Gill   Glass   Co..   Inc.,   Amber  A   Venango 
Sts..    Philadelphia,    Pa.      "L  u  x  u  a  1". 
"Nova." 
Gllllnder  A  Sons.  Inc..  Tacony  St.,  Phila- 


Glass     Co..      The, 

Matisse   Corp..   C.   A   A..    116th    St   and 

Bast  River,   New  York.   N.  Y. 
Viking  Sign  Co.,  Inc..  617  8th  Ave.,  New 

York,  N.  Y. 
Western    Reflector  Co..   1221   W.  Madison 

St.,  Chicago,  111.  "Western." 
REFLECTORS,  HAND  LAMP  AND 
FLASHLIGHT.— Reflectors  for  these  lumps 
are  usually  of  polished  pressed  steel  or 
aluminum.  The  hand  lamp  types  usually 
fasten  to  the  socket  and  are  formed  In 
approximately  parabolic  or  spherical  shapes. 
The  flashlight  and  hand  lantern  types  are 
generally  parabolic,  so  constructed  that 
when  fastened  In  position  on  the  lamp 
socket  the  lamp  will  be  approximately  In 
focus  and  the  rays  of  the  lamp  more  or 
less  concentrated  to  give  a  strong  beam  of 
light.     Another  type  of  reflector  commonly 


.sea  o 


juble 
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plate,  polished  or  plated  to  give  a 
renecung  surface,  which  Is  placed  on  one 
side  of  the  lamp.  This  type  Intensifies  the 
light  In  one  direction  at  the  same  time  cut- 
ting off  the  glare  from  the  lamp  In  the 
other.  This  form  sometimes  employs  a 
flat  plate  slightly  curved  or  the  plate  may 
he  formed  to  approximate  the  shape  of  the 
bulb,  called  a  half-shade  form. 
Manufacturers: 

BENJAMIN   ELECTRIC   MFG.    CO.,    806 

W.     Washington     Blvd..     Chicago.     111. 

(See  display   adv.  pages   1231-1234.) 

Caldwell    A   Co,,    trie.    Edward    F.,    36-10 

W.    15lh   St.  New   York.  N.   Y. 
Chicago   Electric   Mfg.    Co.,    2801-2819    S. 

Halsted  St..  Chicago.  III.     "Handy." 
Diamond    Electric    Specialties   Corp..    101 

S.  Orange  Ave.,  Newark,  N.  J. 
Franco     Electric     Corp..      Franco      Bldg.. 

Brooklyn,  N.  Y. 
Macbeth -Evans    Glass    Co..    Chamber    of 

Commerce  Bldg..  Pittsburgh.  Pa. 
National   Marine   Lamp  Co..  The.  Forest- 

vllle.  Conn. 
-       -  121  W.  B3rd  St,  New 


.  N.  Y.     "Novo 
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Wells   St., 

Cof I  ins-Wagner  Mfg.CoV,  122  W.  (3rd  St., 
New    York,   N.   T. 

Dun  lap  Co.,  John.   Carnegie.    Pa.    "J-D." 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6  W.  48th  St..  New  York,  N.  Y. 

ER1KSON  ELECTRIC  CO.,  L„  G  Port- 
land  St..  Boston.  Mass.  (See  display 
adv.  page  1308.) 

First  National  Lighting  Corp..  2030  E. 
22nd  St.,  Cleveland.  Ohio. 

Frlnk.  Inc..  I.  P..  239-13  10th  Ave..  New 
York,  N.  Y.     "Frlnk." 

Gleason-Tiebout  Glass  Co.,  89  Commer- 
cial St..  Brooklyn.  N.  Y. 

Henrlch  Reflector  Co..  Inc.,  222  W. 
35th  St..   New  York.  N.  T. 

HOLOPKANE   GLASS    CO..    INC.,    THE. 

340    Madison    Ave..    New    York.    N.    Y. 

The  Holophane  "  R  eflec  tor-  refract  or"   Is 

a    high-efficiency,    semi -en  closing    unit. 

No.     2110.     lllus- 


Ti 


.rated,       ._ 

and    4"'i    ins. 
height.    It  tak 


No.  2110 


lh.it  II 
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In  diameter  and  614  Ins.  in  height,  nnrt 
is  designed  for  100  and  ISO-watt  lamps. 
with  3U  In.  Form  O  holders.  Nos.  2130 
and  £140  are  similar  to  the  first  two. 
respectively,  except  thai  they  are  iwo- 
plece  units,  the  two  halves  held  to- 
gether by  die-cast  c'amps.  These  two 
numbers  are.  respectively.  1214  ins.  and 
1414  fns.  In  diameter  an'l  SU  and  S^ 
ins.  in  height,  and  have  4-ln.  heels.  No. 
2130  la  for  200-watt  lamps  and  No.  2140 
is  for  300-500-wrtt  Ismns  —  Adv. 
IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL. ELECTRIC  CO..  5716  Euclid 
Ave.  Cleveland.  Ohio.  "Resent."  (See 
display  adv.  pages  1206-1269.) 
Jefferson  Glass  Co.,  The.  Follansbee,  W. 

Va. 
K.  H.  Sign  Mfg.  Co.,  819  Locust  St.,  Pltts- 

Klemm  &  Co..  132  N.  5th  St..  Philadel- 
phia. Pa.     "Diamond." 

LUMINOUS  UNIT  CO.  DIV..  ST.  LO:!IS 
BRASS  MFG.  CO..  St.  Louis.  Mo.  The 
Bra « co lite  arrangement  of  bowl  and 
reflector  directs  oil  emitted  light  to  the 
working  plane  with  a  minimum  ab- 
sorption and  Insures  uniform  distribu- 
tion, making  these  fixtures  particularly 
desirable  for  store  and  office  use.    The 


Ths  9  rascal  It  a 

testa  showing  only  a  3%  drop  In  the 
Rrascollte.  See  display  advertisement 
pages  1276-7  for  other  Brascolite  prod- 
Macbeth- Evans  Glass  Co..  Chamber  of 
Commerce  Rldg..  Pittsburgh,  Pa. 

NATIONAL  X-RAY  REFLECTOR  CO., 
23B  W.  Jackson  Blvd..  Chicago,  III. 
See  Reflectors,  showcase  and  show- 
window,  also  fixtures,  lighting,  stor-. 
exterior  and  Interior,  and  adv.  pane 
1405.— Adv. 

OpahiJt  Mfg.  Co..  The.  200  Fifth  Ave.. 
New  York,  N.  Y.      "Opalux." 

Perfecllle  Mfg.  Co..  119  Main  St..  Seattle. 
Wash. 

Pittsburgh  Reflector  *  Illuminating  Co.. 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh, 
Pa. 

Plaut  a  Co..  L.,  134  E.  23rd  St..  New 
York.  N.  Y. 

REFLECTOLYTE  CO.,  914  Pine  St..  St. 
Louis.    Mo, 

.    L.,    105    W.    Monroe 


St.,  Chicago.  III. 


REFLECTORS,      PROJECTING      LAMP, 
PROJECTOR   AND   SEARCHLIGHT.— This 

class  of  work  calls  for  a  reflector  that  will 
give  a  concentrated  beam  of  light  that  will 
carry  quite  a  distance.  Parabolic  reflectors 
are  generally  used.  For  the  projecting 
lamps  they  are  often  made  of  steel  either 
pressed  into  shape  or  spun  over  accurate 
steel  forms.  These  are  then  nickel  or 
silver-plated  and  highly  polished.  Some  of 
the  larger  units,  especially  for  searchlight 
service,  are  made  or  glass  mirrors,  same- 
times  a  large  number  of  pieces  being  put 
together  to  give  an  approximate  parabola. 
This  has  a  decided  advantage  In  that  It  is 
not  affected  by  the  atmosphere.  The  pieces 
are  carefully  ground  to  the  proper  shape. 
The  lamp  Is  always  placed  so  that  the 
filament  or  arc  will  be  near  the  focal  point. 
Usually  slight  adjustments  of  the  lamp  po- 
sition are  provided  for  as  this  permits  ma- 
terially changing  the  angle  of  spread  of 
the  beam  of  light.  Most  reflectors  for  this 
service  are  protected  by  an  outside  cislng 
of  sheet  steel  or  cast  Iron. 

For  searchlight  reflectors  a  parabola  hav- 
ing a  comparatively  long  focus  gives  most 
satisfactory  results.  This  gives  a  very  nar- 
row spread  of  liiht.  that  Is,  a  very  con- 
centrated beam.  Also  see  Projectors,  flood- 
light; also  Searchlights. 
Manufacturer*: 

BENJAMIN   ELECTRIC    MFG.   CO..    80S 
W.  Washington  Blvd..  Chicago.  III.  (See 
display    adv.    pages    1231-1234.) 
Colllne-Wagner  Mfg.  Co..  122  W.  43rd  St., 

New  York.  N.  Y. 
CROUSE-HINDS  CO.,  Wolf  and  Tth 
North  Sis.,  Syracuse.  N.  Y.  "Imperial." 
ELECTRIC 'SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts..  Philadelphia.  Pa. 
Farles  Mfg.  Co.,  Deeator.  III. 
GENERAL  ELECTRIC  CO..  Schenectady. 

N.  Y.      (See  adv.  pages  1203-12^3.) 
Macbeth- Evans    Glass    Co..    Chamber    of 

Commerce    Blclg.,   Pittsburgh.   Pa. 
Matisse    Corp.     C.    4    A..    1 16th    St.    and 

East  River.  New  York.  N.  Y. 
National  Marine  Lamp  Co.,  The,   Korea t- 

vllle.  Conn. 
NATIONAL  X-RAY  REFLECTOR  CO.. 
Z36  W.  Jackson  Blvd.,  Chicago,  III. 
"X-Ray"  mirror- glass  reflectors,  de- 
sign el  for  all  classes  of  projecting 
lamps,  projectors  and  searchlights. 
Made  of  the  finest  quality  of  one-piece. 
tough,  clear  class  with  a  silver  reflect- 
ing surface  and  a  specially  processed, 
high -temperature  backing.  See  adv. 
page  1405.— Adv. 
Nicholas    Power    Co..    Inc.,    90    Gold    St., 

New  York.  N.  Y. 
Pittsburgh   Reflector  A   Illuminating   Co., 
Inc.,    3rd   and    Ross   Aves.,    Pittsburgh, 
Pa. 
WAKEFIELD  BRASS  CO..   THE   F.  W.. 

Woodland   Rd.    Vermilion,   Ohio. 
WESTINOHOUSE    ELECTRIC    *    MFG. 
CO..    East    Pittsburgh.    Pa.       (See    dis- 
play adv.  pages    1395-1402.) 
REFLECTORS,     ROUNDHOUSE,    YARD 
AND    DOCK.— These    reflectors    ar~    made 
strong,    weatherproof    and.     tor 


There 


raon  types:  one,  similar 

dustrlal  lighting  fixture,  is  commonly  ut*ed 
for  dock  and  railroad  and  other  yard  light- 
ing; the  other,  similar  to  a  headlight  In 
form.  Is  particularly  adapted  for  use  In 
Fteam-locnrnotlve  roundhouses  and  Is  gen- 
erally designed  for  wall  mounting.  All 
there  refleetors  are  very  carefully  protected 
against  corrosion,  most  commonly  by  spe- 
cial porcelain  enamel. 


BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago.  New  York,  San  Francisco,  To- 
ronto.     (See    display    adv.    pages    1231- 


m    S.    Wells    St.. 


When   writing  to   manufacture™  please 

mention  the 
BMP  ELECTRICAL  YEAR  BOOK 


CROUSE-HINDS  CO..  Wolf  and  7th 
North  Sts.,  Syracuse,  N.  Y,    "Imperial." 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  and  Cambria  Sts..  Philadelphia,  Pa. 

Faries   Mfg.    Co..    Decatur,   111. 

Hommel  4  Co.,  Ludwlg.  530-534  Fernando 
St.,  Pittsburgh.  Pa.     "Homm  el-Lite." 

IVANHOE-REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  B716  Euclid 
Ave..  Cleveland.  Ohio.  "Ivanhoe."  (See 
display  adv.  pages  12S6-12B9.) 

Matisse  Corp..  C.  4  A..  116th  St.  and 
East  River,  New  York,  N.  Y. 

National  Screw  4  Tack  Co..  The.,  AB 
Products  Division.  Cleveland.  Ohio. 

NATIONAL  X-RAY  REFLECTOR  CO., 
236  W.  Jackson  Blvd..  Chicago,  III. 
See  Reflectors,  projecting  lamp,  pro- 
jector and  searchlight;  also  adv.  pa^e 
1405.— Adv. 

Piper  Co..  Ltd..  The  Hiram  L..  76  St. 
Reml  St..  Montreal,  Que..  Can. 

Pyle- National  Co..  The.  1334  N.  Kostner 
Ave.,  Chicago.  III. 

Seldler-Mlner  Co.,  30  E.  Lamed  St..  De- 
troit, Mich.     "S-M." 

WESTINOHOUSE  ELECTRIC  4  MFG. 
CO..  East  Pittsburgh.  Pa.  "Sol-Lux." 
(See   display   adv.    pages    1395-1402.) 

REFLECTORS,     SHOWCASE     AND 

SHOW-WINDOW.  —These  reflectors  for 
show-window  lighting  are  usually  of  glass, 
mirror,  opal  or  prismatic.  As  this  form 
of  lighting  requires  Intense  Illumination 
over  a  limited  area,  the  reflectors  are 
usually  so  constructed  that  they  distribute 
the  light  within  the  window  only,  throwing 
none  onto  the  sidewalk  or  Into  the  store. 
They  are  made  in  many  forms  to  conform 
with  the  various  depths  and  heights  of 
show  windows.  For  producing  special 
lighting  effects  other  forms  of  reflectors, 
spot  lights,  etc..  are  sometimes  employed. 
Showcase  reflectors  are  of  two  general 
types.  One  of  these  Is  essentially  a  metal 
trough  in  which  are  placed  tubular  lamps, 
the  trough  being  concealed  from  view  In 
the  corner  between  the  top  and  front  Bide 
of  the  case.  The  other  type  is  commonly 
of  mirrored  glass  similar  In  form  to  the 
show-window  reflectors  of  this  material. 
hut  much  smaller  so  that  the  reflector  may 
be  concealed  In  the  corners  of  the  case. 
Manufacturers: 

American  Reflector  ft  Lighting  Co..  100- 
104  S.  Jefferson  St..  Chicago.  111. 
"Aralco." 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago. New  York.  San  Francisco,  Toronto. 
See  description  under  Fixtures,  light- 
ing, window  and  show  ease.— Adv. 
Caldwell   Electric   Corp..    1002    N.   Market 

St..  ChampalEn.    III. 
Cenlral    Electric   Co.,    316    S.    Wells    St.. 

Clilcago.  III.     "Ifaxolltea." 
Chicago  Electric  Sign   Co..    2219-2221   W. 

Grand    Ave..   Chicago,   III. 
Co  I)  Ins- Wagner  M'g.  Co..  122  W.  43rd  St.. 

New  York.  N.  Y. 
KRIKSON    ELECTRIC    CO..    L-.    a    Port- 
land  St..   Boston,   Mass.      (See    display 
adv.  page  1303.) 
Farles  Mfg.  Co.,  Decatur.  III. 
Frlnk.  Inc.,  I.  P..  239-43  10th   Ave..   New 

York.  N.  Y.     "Frlnk." 
Henrlch    Reflector  Co..  Inc.,  222   W.  35th 

St..   New  York.  N.  Y. 
HOLOPHANE   GLASS    CO.,    INC.,    THE. 
340    Madison    Ave.,    New    York.    N.     Y. 
No.  $28  reflector.  Illustrated,  has  an  an- 
nular,    prismatic. 

placed    over    pari 
of  the  bottom  ol 

which  screens  the 


from  view.  Thlr 
type  Is  used  In  all 
types  of  deep  win- 
dows and  keepr 
the    glare    out    of 


""■  «  light Is   transmit- 

through  the  valence.  Takes  10J 
1  ISO-watt  lamps,  with  Form  H  hold- 
-Adv. 

rson  Glass   Co.,  The,  Follansbee,  W. 

Sign  Mfg.  Co..  819  Locust  St..  Pltts- 
rgh.  Pa. 

im  «  Co..  132  N.  6th  St..  Phlladel- 
la,    Pa.      "Diamond." 


REFLECTORS 


E  M  F  ELECTRICAL  YEAR  BOOK 


REFLECTORS 


LUMINOUS    UNIT    CO..    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFd.    CO.. 

2615  Washington  Ave..  St.   Louts,  Mo. 

(See  display   adv.   pages    1I76-127T.) 

Macbeth-Evans    Glaus    Co..    Chamber    of 

Commerce  Bldg..  Pittsburgh.  Pa. 
NATIONAL  X-RAY  REFLECTOR  CO., 
8J6  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray"  silver- plated  glass  reflectors 
are  especially  designed  (or  efficient 
show-window  lighting. 
i  durable,  permanent, 
—  ,.„    ,.    — e.piece_ 


tough,  blown  glass,  each  type  having 
scientifically  designed  corrugations 
which  break  up  and  diffuse  the  light 
rays,  and  eliminate  streaks  and  un- 
eveness.  For  show-window  lighting  the 
X-Ray  reflectors  known  aa  "Jove," 
"Jupiter,"  "Scoop"  and  "Hood"  are 
standard  equipment  wherever  electric 
lighting  Is  used.  These  four  styles 
cover  every  window  lighting  require- 
ment.     The   "Color-Ray"    Is  a  practical 


method  of  producing  color  light  In 
show  windows.  The  unit  fits  on  either 
Jove  or  Jupiter  reflector,  and  consists 
-  -  --  -  *  "'-  ot  colored  gelatlni 
tie  la  a  minis'— 
r  tor  si 
StUmPtti    la    4    bv    "  "      ' 

G-lg«-"stj"ndard~baBe~lamp."Soe    adv! 
page  1405— Adv. 
OVERBAGH   &  ATRES   MFG.    CO..    411 

S.  Clinton  St.  Chicago,   III.     "Oamco." 
Pittsburgh   Reflector  &  Illuminating   Co.. 

Inc..  3rd  &  Ross  Aves..  Pittsburgh,  Pa, 
Plaut   *  Co..    U,    434    E.    23rd.    St..    New 

York,  N.  Y. 
Reflector  *  Hardware  Specialty  Mfg.  Co.. 

Z235     S.    Western     Ave..     Chicago,    111. 

REFLECTOR    &    ILLUMINATING    CO., 

5«S    W.    Washington    St..    Chlcieo,    III. 
Straight  Filament  Lamp  Co..  21   W.  37th 

St..  New  York.  N.  Y. 
Sunlight    Reflector    Co.      136    Pacific    St.. 

Brooklyn.  N.  Y. 
Viking  Sign  Co..  Inc..  617  8th  Ave..  New 

York,  N.  Y. 
Weeks.  Nelson.  814  State  St.,  Brooklyn. 

N.  Y.    "Reflect oeraft." 
Western  Reflector  Co.    1221  W.  Madison 

St.,  Chicago,  111.     "Western." 
WHITING  CO..  INC.,  H.   S.,  104  E.  41st 

St..  New  York,  N.  Y. 
REFLECTORS,  SIGN   AND    BULLETIN. 


generally  employed.  They  are  either  sus- 
pended from  brackets  extending  out  from 
the  sign  or  building  or  may  be  mounted 
on  conduit-box  receptacles  at  the  ends  ol 
_, — J._,„.    ^tending     forward     from 


Manufacturers: 


G  Sign    Co.,   The,   Clev 


A.  K.  S.  Sign  Co.,  The,  936-940  W.  Mad- 
ison St..  Chicago.  111. 
BENJAMIN  ELECTRIC  MFC.  CO.,  Chi- 
cago, New  York.  San  Francisco. 
Toronto.  The  Benjamin  elliptical  angle 
reflector  Is  an  Ideal  fixture  for  sign  or 
_  bulletin  board  lighting. 

A  The  superiority  of  this 

!■  design  lies  in  the  fact 

EB  that      it      distributer 

^^^k  fight   to   the   sides   In 

_^^^^^^,v        such    a    manner    as    to 
^■■■lasssi    increase    the    illumina- 
Y       .  ■  ;  ■   1_f    tkm  between  the  units 
'  '   .'       and   thereby   gives   an 

'  even  light  distribution 

Elliptical  Angle    to    the    entire    surface 

Reflaotor  of  the  sign.— Adv. 

Brink.  Inc.,   C.   I.,   £4  Gold  St.,    Boston, 

Brumfleld  Electric  Sign  Co.,  18  7th  St.. 
San   Francisco,   CaL 

Coll  Ins -Wagner  Mfg.  Co.,  122  W.  43rd 
St..    New   York,   N.    Y. 

Cusack  Co.,  Thomas.  Harrison  &  Loomls 
Sts..  Chicago.    III. 

ERIKSON  ELECTRIC  CO.,  L.,  6  Port- 
land St.,  Boston,  Mass.     (See  adv.  page 


York,  N.  Y. 


Henrh 


Reflet 


._..,   York,  N.   Y. 

Imperial  Brass  Mfg.  Co.,  The,  1200  W. 
Harrison  St.,  Chicago,  111.      "Imperial." 

fV A NHOE- REGENT  WORKS  OF  GEN- 
ERAL ELECTRIC  CO..  6716  Euclid 
*™    'eland.  Ohio.    "Ivanhoe,"  (See 

.  5th  St.,  Phila- 
delphia,  fa.     "uiamond." 

Matisse  Corp-  C.  &  A.,  llflth  St.  and 
East  River.    New    York.    N.    Y. 

NATIONAL  X-RAY  REFLECTOR  CO.. 
2S5  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray"  floodlight  projectors  may  be 
used    for    many    classes    of    sign    and 

■  bulletin  lighting.  See  Projectors,  flood- 
light.    See  adv.  page  1406— Adv. 

Reynolds  Electric  Co..  2650  W.  Congress 
St..   Chicago,   111.      "Reco."      ■ 

Sunlight    Reflector    Co.,    S26    Pacific 


Co.,  Inc.,  SIT  8th  Ave.. 


Brooklyn,   N.   Y. 
Viking  Sign  ~ 
York.   N.    x. 
REFLECTORS,     SPECIAL     AND      MIS- 
CELLANEOUS.—Under    this    classification 
are  Included   the  wide  variety  of  reflectors 
of  very  limited  application.      Among   these 
are   various   mirrored  glass   renectors   used 


microscopes,  galvanometers,  oscillographs, 
etc.  These  reflectors  usually  are  employed 
to  catch  a  beam  of  light  and  direct  or 
focus  it  over  a  limited  area.  Those  used 
In  dental  and  surgical  Instruments  are  more 
commonly  for  Illuminating  small  areas 
upon  which  the  dentist  or  surgeon  Is  work- 
ing, those  used  In  scientific  Instruments  In 
connection  with  a  reading  or  measuring  de- 
vice. They  are  generally  In  the  form  of  a 
concave  lens  with  a  mirror  backing.  Other 
reflectors  are  used  on  a  wide  variety  of 
lamps  of  special  application,  the  reflector 
being  designed  to  fit  the  tamp. 
Manufacturers: 
A-A  Electric  Mfg.  Co..  The.  SOS   Center 

St..   Bridgeport,   Conn. 
BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago.  New   York,    San    Francisco,   To- 
ronto.    (See   display   adv.   pages   1231- 
1284.) 
Canadian    Duplexallte    Co..    Ltd..   745    St, 
Catherine  St.,  W„  Montreal,  Que.,  Can. 
"Duplexalite." 
Clancy.  J.  !(..  lOOO  W.  Belden  Ave.,  Syra- 
cuse. N.  Y.     (Orchestra.) 
Collins-Wagner    Mfg.    Co.,    122    W.    43rd 

St.,  New   York.  N.- Y. 
Duplex  Lighting  Works  of  General  Elec- 
tric Co..  6  W.  48th  St..  New  York.  N.  Y. 
ERIKSON    ELECTRIC    CO..    L..    6    Port- 
land  St.,   Boston,   Mass.     {Bee  display 
adv.  page   13 OS.) 
Farles   Mfg.    Co..    Decatur.    III. 
Frlnk.  Inc..  I.  P..  289-43   10th  Ave.,  New 

York.  N.  Y.     '•Frlnk," 
Oleason-Tlebout    Glaus    Co..    99    Commer- 
cial St..  Brooklyn   N.  Y. 
Henrlch   Reflector  Co..   Inc.,   222    W.  3Sth 

St..  New  York.  N.  Y. 
IVANHOE-REGENT   WORKS  OF  GEN- 
'    ERAL    ELECTRIC    CO.,     6716    Euclid 
Ave..    Cleveland.    Ohio.      (See    display 
adv.  pagea  12(6- 12«9.) 

90S 


LIGHTOLIER    CO..    669    Broadway.    New 

York.  N.  Y. 
Macbeth -Evans    Glass    Co..    Chamber    of 

Commerce  Bldg.,  Pittsburgh.  Pa. 
Matisse    Corp.,    C.    ft  A..    116th    St.    and 

East  RIvar.  New  York.  N.  Y. 
Mutual  Metal  Mfg.  Co.,   194S  N.  Kedvale 

Ave..  Chicago,  III. 
NATIONAL  X-RAY  REFLECTOR  CO., 
215  W.  Jackson  Blvd..  Chicago,  III. 
This  company  has  developed  many  new 
and  efficient  units  for  lighting  without 
celling  fixtures  and  lighting  from 
sources  concealed  In  various  ways  bv 
the  use  of  X-Ray  reflectors.  A  large 
staff  of  engineers  and  artists  Is  main- 
tained to  execute  any  special  device 
desired.  See  adv.  page  1405. — Adv. 
Novelty  Lamp  ft  Shade  Co..  2490  E.  22nd 

St.,  Cleveland.  Ohio,      (billiard) 
Plaut    A   Co..    L.,    4S4    E.    23rd    St.     New 

York.  N.  Y. 
REFLECTOLYTE    CO..    THE,    914    Pine 

St..    St.    Louis.    Mo. 
Sunlight    Reflector    Co..    226    Pacific    St., 

Brooklyn,  N.  Y. 
Viking  Sign  Co.,  Inc.,  617   8th  Ave..  New 

York.  N.  Y. 
Western  Reflector  Co..    1221   W.  Madison 

St..  Chicago,  III.  "Western." 
REFLECTORS,  STAGE  -  LIGHTING.  — 
Reflectors  used  for  stage  lighting  are  made 
In  a  variety  of  forms.  For  stage  spotlights 
there  are  used  parabolic  reflectors  which 
Are  In  general  of  the  same  type  aa  for  pro- 
tecting lamps  or  flood-light  projectors. 
General  Illumination  of  a  certain  area  Is 
often  provided  by  using  a  box-type  metallic 
reflector  arranged  as  a  drop  or  mounted  in 
the  wings.  Border  lights  and  foot  lights 
usually  have  trough-shaped  reflectors  that 
are  made  'n  a  number  of  shapes  ;  most  of 
them,  however,  are  long  sheet  steel  troughs 
painted  white  on  the  Inside.   They  are  made 


styles 


talnlnn 


the  depth  of  the  stage,  height  of  drops,  i 
Bunch  lights  or  clusters  often  have  a  large 
circular    or    dome-shaped    reflector    set    on 
edge  back  of  the  lamps. 
Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO..  806 
W.  Washington  Blvd.,  Chicago.  III. 
(See  display  adv.  pages   1231-1234.) 


i    Co.. 


1    7th    S 


___    W.    4Srd 

St.,  New  Y.rk.  N.  Y. 
ERIKSON    ELECTRIC   CO..    L.     6    Port- 
land St.  Bbston.  Mass.    (See  adv.  page 
VOL) 
Henrlch  Reflector  Co.,    Inc..   222  W.   36th 

St..    New    York.    N.    Y. 
IVANHOE-REOENT   WORKS   OF  GEN- 
ERAL   ELECTRIC    CO..    5718    Euclid 
Ave..    Cleveland.    Ohio.      (See    display 
adv.  pages  1266-1269.) 
K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh. Pa. 
Klemm  ft  Co.,   132  N.   6th  St..   Philadel- 
phia. Pa.      "Diamond." 
Matlase  Corp..  C.  ft  A..  116th  St.  and  East 

River.  New  York.  N.  Y. 
NATIONAL  X-HAY  REFLECTOR  CO.. 
236.  W.  Jackson  Blvd..  Chicago,  111. 
See  Borders,  stage.  Bunches,  stage. 
Clusters,  stage,  Footlights,  stage. 
.....  .  _        -10£_ 


: trips,    stage;    also    adv.    page    1405.- 


Adv. 
OVERBAGH  ft  AYRES  MFG.  CO..  411  S. 

Clinton  St,  Chicago,  111.     "Oamco." 
Pennefather,   James  S..   358   W.   43rd  St.. 

New  York.  N.  Y. 
PETERSON    CO..    INC..    CHARLES    J.. 

723-29  Fulton  St..  Chicago,  111. 
REFLECTOR    ft    ILLUMINATING    CO., 

665  W.  Washington  St..  Chicago    111. 
Sunlight    Reflector    Co..    226    Pacific    St.. 

Brooklyn.  N.  Y. 
Universal    Electric    Stage    Lighting    Co., 
840    W.    60th    St,,    New    York,    N.    Y. 
"Kliegl." 
Viking  Sign  Co.,  Inc..  617  8th  Ave..  New 

York,  N.  Y. 
REFLECTORS,  STEEL,  PORCELAIN- 
ENAMELED.— Reflectors  In  which  the  re- 
flecting surface  Is  a  white  enamel,  similar 
to  opal  glass  In  composition.  This  Is  fused 
onto  the  surface  of  the  shaped  steel  at  high 
temperatures,  or  "fired",  so  that  the  fin- 
ished surface  will  stand  rough  usage  and 
be  sufficiently  smooth  ho  It  can  be  cleansed 
to  bring  It  back  to  Its  original  whiteness. 
Such  enamel  Is  usually  called  "porcelain 
enamel",  although  It  Is  more  nearly  a 
fused  glass.  The  value  of  such  a  reflect- 
ing surface  depends  much  on  the  number 
and   kind    of    enamel    coatings    used.      The 


REFLECTORS 
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]  industrial  plants,  R,  L.  M.  a  ... 

Ins  for  Reflector  and  Lamp  Manufacture 

standard.     All  the  principal  manufact 

of    white    enameled    steel    reflectors'    1 


this 


which  I: 


tain 


indard  of  at  eel  ten  ce  by  inspections  and 
Lests  by  the  Electrical  Testing  Laboratories, 
New  York.  N.  T. 

Enameled  steel  reflectors  are  widely  used 
for  industrial  lighting;,  both  Interior  and 
exterior.  especially  where  there  is  exposure 

slve  moisture  or  other  destructive  agencies 
that  would  ruin  paint  or  other  protective 
jve  rings    and    probably    damage    the 


itself. 


i   spoiling   the    reflecting 
surin.ee   in   u   miuri.  time.      Even   where   the 

face  Is  much  more  durable  and  more 
readily  cleaned  than  an  alumlnized.  painted 
or   bare    polished    metal   surface. 

Manufacturer-*: 

A-A  Electric  Mf«.  Co..  303  Center  St.. 
Bridgeport.  Conn.     "A-A." 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco.  To- 
ronto. See  description  under  Reflectors, 
Industrial    lighting,   mlscel.— Adv. 

Canadian  Duptexallte  Co..  Ltd..  745  St. 
Catherine  St.,  W.,  Montreal,  Que..  Can. 
"Duplexallte." 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  and  Myler  Sts..  Hamilton,  Ont., 
Can.      "Westinghouse." 

Central  Electric  Co..  316  S.  Wells  St.. 
Chicago,    111.      "Mnxolita." 

Col  I  Ins- Wagner  Mfg.  Co.,  122  W.  43rd 
St..  New  York,  N.  Y. 

Duntap  Co..  John.  Carnegie,   Pa.      "J-D.1' 

Duplex  Lighting-  Works  of  General  Elec- 
tric Co..  6  W.  «lh  St..  New  York.  N.  Y. 

Faries  Mf*.   Co..  Decatur,  111. 

Fletcher  Mfg.  Co..  302  E.  Second  St.. 
Dayton,    Ohio. 

Frlnk.  Inc..  L  P..  239-13  10th  Ave..  New 
York.  N.  Y.    "Frlnk." 

Genera)  Porcelain  Enameling  ft  Mfg.  Co.. 
4554  W.  Congress  St.    Chicago,  111. 

Harter  Mfg.  Co..  522  S.  Clinton 'St.,  Chi- 
cago. III.     "Nltrollte." 

Hommel  ft  Co..  I.udwig.  630-631  Fernando 
St..  Pittsburgh.   Pa.     "Hommel-Lite." 

Hubbell.  Inc..  Harvey.  Bridgeport,  Conn. 

1VANHOE-REGENT  WORKS  OF  GEN. 
ERAL  ELECTRIC  CO..  6718  Euclid 
Ave..  Cleveland.  O.  (See  Reflectors, 
Industrial  lighting,  mlscel.  Also  display 
advertising  pnges  1286*-1269. — Adv. 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.      (See  display  adv.  page   1278.) 

LUMINOUS  UNIT  CO..  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFG.  CO.. 
2«15  Washington  Ave.  St.  Louis.  Mo. 
(See  display  adv.  pages   1276-1277.) 

National  Screw  ft  Tack  Co.,  The.  AB 
Product*  Division,  Cleveland,  Ohio. 
"ABollte." 

Ostrander  *  Co..  W.  R..  371  Broadway. 
New  York,  N.  Y. 

OVERBAGH  ft  AYRES  MFG.  CO..  411 
K.  Clinton  St.,   Chicago.   111.      "Oamco." 

Philadelphia  Electrical  ft  Mfg.  Co..  1228- 
16      N.      31st     St..      Philadelphia,      Fa. 

Plaut   *   Co..    L.,    134    E.    23rd    St.,    New 

York.   N.   Y. 
Porcelain    Enameling    ft    M'<c.    Co..     1263 

Bellevue  St.    Detroit.  Mich. 
REFLECTOLYTE  CO..   111   Pine  St..   St 
.   Louis.    Mo. 

Strong  MIg.  Co..  Sebrlng,  Ohio. 
Vitreous  Enameling  Co..  6800  Grant  Ave.. 

Cleveland.  Ohio.     "Vit re-Lite." 
Western    Reflector  Co..    1221    W.  Madison 

St..    Chicago,    111.      "Western.'' 
WESTING  HOUSE    ELECTRIC    ft    MFG. 

CO..  East  Pittsburgh.  Pa.      (See  display 

ndv.  pages  1395-1403.) 
WIIKKI.KI1  KKI--I.ECTOR  CO..  166  Pearl 

St..    Boston.    Mass.      "Para-Steel." 

:t-l 

. red  steel  and  are 

either    finished    with    a    weather- resisting 

Numerous  types  of  reflectors  are  In  use, 
depending  on  many  conditions,  such  as 
character  of  the  street,  spacing  of  the 
units,  type  and  Rice  of  lamp  used,  distribu- 
tion  desired,   etc.      For  very   wide   spacing 

country  roads,  an  inverted  cone  type  of 
reflector  Is  sometimes  used.  This  Is  mount- 
ed In  such  a  manner  that  nearly  all  light 
from  the  lamp  emitted  above  the  hori- 
zontal Is  redirected  and  thrown  quite  a 
distance    horizontally.       Where     the     units 


!  glass  refracti 


r  diffusing  globes 


flat   radial  reflectors,    flat   radial  1 
Hectors,    radial    bowl    reflectors,    concentric 
dome  reflectors,  etc. 
Manufacturers: 
A-A  Electric   Mfg.    Co..   The,   303   Center 

St.,    Bridgeport.    Conn, 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago.  New   York,   San   Francisco.   To- 
ronto.     (See    display    adv.    pages    1231- 

Fletcher    Mfg.    Co..    302    E.    Second    St., 
Dayton.  Ohio. 

GENERAL     ELECTRIC     CO,.     ScheneC- 


Klemm   &  Co..   132  N.   5th  St.,    Philadel- 

«hia.   Pa.      "Diamond." 
JE    MATERIAL   CO..    South    Milwau- 
kee,    Wis.       (See    display    adv.    page 
1278.) 
Macbeth -Evans 

If.,   _- „...    .  _ 

Matisse    Corp.,    C.    ft    A..    116th    St.    and 

East   River.   New  York.   N.   Y. 
OVERBAGH    &    AYRES    MFG.    CO.,    411 
S.   Clinton  St..  Chicago,    111.      "Oamco." 
Piper   Co..    Ltd.,    The   Hiram    L.,    76    St. 

Reml   St..    Montreal.  Que..  Can. 
Plaut    &   Co.,    L.,   431    E.    23rd   St..    New 

York.  N.  Y. 
WBSTINOHOUSB    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa,     "Sol-Lux." 
(See    display   adv.   pases   1395-1402.) 
REFLECTORS,   TIN,  ALUMINUM    AND 
OTHER     METAL.  — These     reflector!     aJe 
usually  made  in  the  smaller  sizes  for  fast- 
ening to  medium-base  brass  shell  sockets. 
They   are    made    in    most    of    the    principal 
shapes:    Bowl,   parabolic,   flat,  shallow   and 
deep  cone,  pear-shape   half  reflectors,   etc 
In    many  cases   they   are    made    of   tin   for 
'  "     others  are  made  for  deco- 


atlve 


nrgical  or  dental  Instru- 
cr  or  nickel-silver  reflectors  are 
used;    for   these  see   Reflectors, 


Manufacturer*: 

A-A  Electric  Mfg.  Co.,  The.  303  Center 
St..    Bridgeport.    Conn. 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago. New  York.  San  Francisco,  To- 
ronto.     (See    display    adv.    pages    1231- 

Betz  Co.,  Frank  S.,  Hoffman  St..  Ham- 
mond,   Ind. 

Central  Electric  Co..  316  S.  Wells  St, 
Chicago,   III,     ■'Maxolltes." 

Collins-Wagner  Mfg.  Co..  122  W.  43rd 
St.,   New   York.   N.  Y. 

ERIKSON  ELECTRIC  CO..  L..  6  Port- 
land St..  Boston.  Mass.  (See  adv.  page 
1808.) 


K-H    Sign     Mfg.     _-.      ..... 

Pittsburgh,    Pa. 
Klemm   ft   Co.,   132   N.    6th  St.,    Philadel- 
phia,   Pa. 
Kosmollte    Mfg.    Corp.,    5-7    E.    16th    St., 

New   York,  N.  Y. 
Morse.  Frank  W.,  289  Congress  St.,  Bos- 
ton,  Mass. 
OVERBAGH    &    AYRES    MFG.    CO.,    411 
S.    Clinton   St..   Chicago.   111.      "Oamco." 
Pittsburgh    Metal    Spinning    &    Stamping 
Co..  s:>l-S23  .T.o'/ua)  St.,  Pittsburgh,   Pa. 
Plaut    &   Co.    L„    434    E.    23rd    St..    New 

York.   N.   Y. 
Schwartz      &     Bro..      S.      Robert,     729-31 

Broadway.  New  York,  N.  Y. 
Viking  Sign  Co..  Inc..  817  8th  Ave.,  New 

York.   N.   Y. 
V.   v.   Fittings  Co.,  711  Cherry  St.,  Phila-. 

deiphia.   Ta.      "V.  V." 
White    Mfg.    Co..    J.    H.,    Ill    N.    3rd   St., 

Brooklyn.  N.  Y. 
REFLECTORS,  TROUGH,  FOR  PIC- 
TURES.—These  reflectors  are  used  for 
illuminating  a  picture  and  are  consequent- 
ly constructed  in  trough  form  which  when 
used  with  tubular  lamps  gives  a  large 
evenly  illuminated  surface  as  the  light 
source;  this  reduces  specular  reflection 
*   the    painting.      They 


nted  within  a  shadov 


-   of    J 


r  clamped 


e  "used  In  con- 


to  the  picture  frame.  As  the  types  v 
clamp  to  the  picture  frame  are  exi 
to   view  they  are  generally   made   mo 

dom  been  so  used,  they  may 
neetlon  with  a  color  screen  ro  proouce  a 
daylight  color  quality  to  bring  out  the 
colors  of  the  painting  as  they  wete  painted 
by   the   artist. 

Manufacturers: 

A.  K.  S.  Sign  Co.,  The.  938-940  W.  Madi- 
son. St..  Chicago.  III. 

BENJAMIN  ELECTRIC  MFG.  CO..  Chi- 
cago, New  York,  San  Franclaco.  To- 
ronto. Reflectors  for  tubular  lamps 
for  all  conditions  where  long  narrow 
(or  strip)  lighting  Is  required.— Adv. 

Caldwell  Electric  Corp,,  1002  N.  Market 
St,   Champaign.   111. 

Collins -Wagner  Mfg.  Co..  122  W.  43rd 
St.    New  York.   N.   Y. 

ERIKSON  ELECTRIC  CO.,  L..  6  Port- 
land St.,  Boston.  Mass.  (See  adv.  page 
1S0S.) 

Frink,  Inc..  I.  P.,  239-43  10th  Ave.,  New 
York,  N.   Y.      "Frlnk," 

Henrich  Reflector  Co..  Inc..  2*2  W.  36th 
St.  New  York.  N.  Y. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh, Pa. 

Klemm  A  Co.,   132  N.    5th  St.  Philadel- 
phia,  Pa- 
Mutual   Metal  Mfg.  Co..  194S  N.   Kedvale 
Ave..   Chicago.  111. 

OVERBAGH  ft  AYRES  MFG.  CO,.  411 
S.  Clinton  St.,  Chicago.  111.      "Oamco." 

Pittsburgh  Reflector  ft  Illuminating  Co., 
Inc.,  3rd  and  Ross  Aves.,  Pittsburgh. 
Pa. 

Straight  Filament  Lamp  Co.,  21  W.  37th 
St,  New  York.  N.   Y. 

Sunlight  Reflector  Co.,  228  Pacific  St.. 
Brooklyn,   N.  Y. 

Viking  Sign  Co.,  Inc..  617  Bth  Ave,  New 


Ing  Sign 
ork.  N. 


Western  Reflector  Co.,  1221  W.  Madison 
St..  Chicago,  111.     "Western." 

REFLEX  IGNITION  CO.— 3068-3086  W. 
106th  St.,  Cleveland,  Ohio.  Manufacturer 
of  spark  plugs.  President  and  treasurer. 
C,  W.  Fenner;  secretary.  J.  A.  Fenner; 
sales  manager.  W.  R.  Vlck. 

REFRACTION.— The  change  In  direction 
or  deflection  from  a  straight  line  suffered 
by  a  ray  of  light  heat  sound  or  other 
radiant  energy  In  passing  obliquely  from 
one  medium  Into  another  in  which  its  ve- 
locity is  different,  as  from  air  Into  water 
or  Into  glass.  Refraction  of  light  Is  made 
use  of  In  lenses  and  prisms. 

REFRACTORIES  FOR  FURNACE  LIN- 
INGS,  ETC.  —  Where  high  temperatures 
are    developed    regularly    or    continuously. 

"  In  furnaces  under  steam  boilers,  or  In 
:  various  forms  of  electric  furnaces  used 
the  reduction  or  remeltlng  of  metals, 
__ne  high  heat-resisting  material  is  re- 
quired to  prevent  the  destruction  of  the 
outer  walls  of  the  furnace,  and  In  some 
processes  to  assist  In  the  chemical  treat- 
ment of  the  contents.  These  furnace  lin- 
ings are  usually  built  up  of  bricks  made 
from  the  proper  material,  and  need  to  be 
replaced  or  repaired  at  stated  periods,  de- 
pending upon  the  severity  of  the  service. 
Because  of  their  ability  to  withstand  high 
temperatures,  these  lining  materials  are 
called  refractories.  Under  steam  bo  Hera 
the  lining  regularly  consists  of  some  form 
of  Are  brick,  molded  from  Are  clay.  Aa 
material  shrinks  considerably  when 
ni.  the  clay  Is  usually  fired  thorough- 
ly then  ground  up  and  remixed  with  lust 
enough  additional  clay  to  bind  It  together, 
then  molded  into  the  desired  form  and  re- 
tired. There  are  several  grades  of  fire 
brick  made,  suitable  to  different  types  of 
furnaces. 

metallurgical     processes,     especially 

electric   furnaces,    the    requirements 

for  refractories  depend  upon  (1)  the  prod- 
let  of  the  furnace,  (2)  whether  basic  or  add 
irocess.  (3)  the  type  of  furnace,  (4) 
vhether  furnace  is  operated  continuously 
>t  intermittently. 

The  raw  materials  include:  Basic— mag- 
ic site,  dolomite,  ilrklte,  al  nudum,  car- 
borundum, bauxite;  neutral  —  chromtte. 
drcon.  carbon,    fire  clay;   acid — silica. 

Basic  bricks  are  usually  made  from 
nagneslte  or  bauxite  which  has  poor  me- 
chanical strength  but  great  resistance  to 
ieat.  Magnesia  is  a  form  of  calcined  mag- 
leslte.  a  mineral  90%  to  96%  carbonate 
of  magnesia  which  Is  a  product  of  Styrla 
-nd  Greece.  It  Is  very  resistant  to  Bias; 
.nd  limestone  but  very  sensitive  to  silica,. 
It  Is  laid  In  a  thin  mortar  of  powdered 
-nagnesla  and  tar. 

Neutral   Are   bricks  are   usually  of  chro- 
■nlte,  mixed  with  Are  clay  or  bauxite.  They 
practically   infusible  and  are   used   la 
<  open-hearth  steel  furnaces  as  a  neu- 
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e  between  lire  clay  and 


of   lime.      Another   (orm,   known   __    , — 

later  bricks  are  Intermediate  between  flro 
clay  and  silica  -bricks.  They  are  made 
like  silica  but  without  the  lime  binder. 
Silica  bricks  are  acid  in  their  reaction  and 


f  a  cho^ra 


Bearing  in  mind  the 
(act  that  in  the  presence  of  basic  influ- 
ences, basic  materials  should  be  used,  and 
in   the   presence    of   acid    Influences,    acid 


e  Co..  16  State 

Bird-Archer  Co..  The.   SO  West  St.,  New 

York,   N.   Y.      "Hot -Stuff." 
Canadian      Aloxite      Co.,      The,     Niagara 

Fnlta.    On!  .    Can. 

Niagara    Falls, 


,   N.    Y..    "Carbolon 
60    Church    St., 


Johns -Mativllle,    Inc.,   Madison    Ave.   and 


Olive 


i    Co.,    The,    Ash 


Pacific     Clay     Products     Co..     American 

Bank  Bids.,  Los  Angeles.  Cal. 

Qulgley  Furnace  Specialties  Co..  26  Cort- 

landt  St..  New  York.  N.  Y.    "Hytemp- 

Ite."    "Carbosand." 

REFRACTORS,      LIGHTING.  —  Lighting 

refractors     are     special     glass     accessories 

used   on    incandescent    and    arc   lamps    to 

direct    the   light  where   It  is   most  needed. 

thus  giving  a  very  broad  distribution.     By 

largely  for  street-lighting  purposes,  it  Is 
possible  to  double  the  normal  candlepower 
of  the  lamp  In  directions  near  the  hori- 
zontal, thus  increasing  the  Illumination  in- 
tensity midway  between  units.  They  also 
serve  to  reduce  the  Intrinsic  brilliancy  of 
the  complete  light  source.  Refractors  are 
made  In  two  pieces,  one  of  which  is  made 
with  horizontal  prisms  and  the  other  with 
vertical  prisms.  The  two  pieces  are  nested 
tnnpther  with  the  prisms  on  the  Inner  ad- 
— " •-'    -J    —   sealed 


shaped,     ano 

her 

globe-shaped,     and     the 

trlbut 

type,  the  light  ordinarily  directed  down- 
ward In  zones  below  and  near  the  lamp 
is  also  redirected  and  spread  out  to  give 
a  much  wider  distribution  than  is  other- 
wise obtained. 
Manufacturer: 


REFRIGERATING  AND  ICE-MAKING 
MACHINES,  MOTOR-DRIVEN  HEAVY 
DUTY.— Artificial  Ice  plants  are  required 
not  only  to  supply  the  great  public  de- 
mand for  Ice  In  cities  and  for  transporta- 
purposes.     but     for    refrigeration     In 


cold-storage   house 


for 


of    t 


i    the 


ints.  ■* 


lerate 


ciher 


i  the 


that  of 

the  heat  so  generated,  tlien  conveying  tin. 
cold  compressed  gas  to  the  compartment 
to  be  cooled,  where  It  Is  allowed  to  expand 
and.  In  doing  so.  to  take  up  heat  from  Its 
surroundings.  The  principal  machine  of 
the  plant  Is  the  compressor,  which  Is 
usually  motor-driven.  Various  pumps  are 
also  required.  D-c.  motors,  because  of  the 
ease  with  which  their  speed  can  be  con- 
trolled, are  most  suitable,  but  a-c.  motors 
are  often  more  efficient,  and  by  various 
methods     may      be     properly 


Where  the  requirements  for  refrigeration 
vary  greatly  through  the  year.  It  Is  advis- 
the  plant  divided  Into  units, 


water  70°  F.    (81*  C.).    TJ 
tlons    machines   making 

ton;    those   making   from 
require    1.5  to  2  hp. 

Ice-making    plants   are 


water 


the 


Lve    tons    oi 
1.6  hp.    per 


_....      r The      distil  led- water 

plants  use  the  can  system,  the  other, 
either  the  can  or  plate  system,  The  equip- 
ment and  power  requirements  are  approx- 
imately the  same  for  all  of  these,  except 
that  the  plate  system  requires  16%  to  20% 

freeze"  system  has  the  advantage  of  pro- 
ducing pure  ice  from  natural  water.  Or- 
dinarily the  block  frozen  in  the  can  has 
a  spot  of  white  ice  at  the  center,  con- 
taining the  impurities  that  were  in  the 
water.  In  this  system  the  water  Is  agi- 
tated by  an  air  jet  which  helps  to  drive 
the  lmpurltlt "  ■-   -■      ■   ■  -    ■      -  — 

ter.  this 

tilled  W! - „      _   _ 

clear,    solid   block   of   Ice. 
Manufacturers: 
Airman    Gas    Engine    Co.,    461    Canal    St.. 

New  York.  N.  Y.     "Champion." 
Armstrong    Machinery    Co..    3201-3219    E. 
Riverside  Ave..  Spokane.  Wash.   "Alas- 
kan",   "Siberian",    "Icelander",    "Spo- 

Automatlc  Carbonic  Machine  Co.,  308  N. 

Michigan    Blvd..    Chicago,    111.      "Auto- 
matic  Evercold." 
Automatic  Refrigerating  Machinery  Co.. 
The,  618  Capitol  Ave.,  Hartford,  Conn 

Born  Co..  H.  A.,  326  River  St.,  Chicago. 
m. 

Bramhall.  Deane  Co.,  261-265  W.  36th  St., 

New   York,    N.   Y.      "Deane." 
Cobb    Electric    Appliance   Co.,    Lanesvllle 

Terrace,  Boston,  Mass. 
Creamery   Package   Mfg.   Co.,   The.   61-7 

W.  Klnzle  St.,  Chicago,  111.   "CP." 
Cyclops  Iron  Works.  837-847  Folsom  St.. 

San  Francisco,  Cal. 
Johns-Manville,    Inc.,    Madison 

"   1  St.,  New  York,  N.  Y.    " 


Singi 


Co.,    440   W.    Erie    St., 
i  an"  "Re  frige  rating     Works.      53      W. 


Narco     Co.,     The,     Wapakoneta,     Ohio. 

Nlcbllng  &  Co.,  F.  W.,  406  Elm  St.,  Cin- 
cinnati, Ohio. 
Peerless    Ice    Machine    Co..    The,    603    S. 

Jefferson  St.,  Chicago.  111.      "P. ■■  t1w;:<." 
Rebsamen  &  Almeroth.  2324  Elston  Ave., 

Chicago.  111. 
Refrlgo  Corp.,  18th  St.  and  Forest  Home 

Ave.,  Milwaukee,  Wis. 
Ruemmell-Dawley    Mfg.    Co..     The,    3911 

Chouf--    '---       '"-     '  --■'-    " 
Sanitar.      ___     .    . 

Milwaukee.  Wis. 
Stevens,    Will    P.,     1632-34    Long    Beach 

Ave.,  Los  Angeles,   Cal. 
Technical    Products    Co..     Inc.,    601     5Lh 

Ave.,  New    York,   N.   Y. 
Toledo    Coldmaker    Co..     1690    Femwood 

Ave..   Toledo.   Ohio.      "Toledo." 
Triumph     Ice     Machine     Co.,     The.     305S 

South  St..  Cincinnati.  Ohio.  "Triumph." 
Vllter    Mfg.    Co.,    The,    Milwaukee,    Wis. 

"VI I  ter." 


York -California     Con: 

Folsom    St.,   San   Fi 

York  Mfg.  Co.,  York,   Pa. 
REFRIGERATORS,  ELECTRIC,  HOUSE. 
HOLD. — This     apparatus    consists     usually 


of  a 


with  a 


_.. jm  containing  sulphur  dioxide 

medium,  together  with  suitable  radiating 
colls  for  the  disposal  of  the  hi-at  generated 
In  compression,  and  expansion  colls  placed 
In  the  cooling  chamber  of  the  household 
refrigerators  Tor  the  absorption  of  heat. 
Suitable  means  In  the  form  of  thermo- 
static switches  or  equivalent  are  provided 
to  control  the  operating  motor  and  maln- 

605 


tain    the   refrigerator   temperature   within 
predetermined   limits. 

These  refrigerators  are  entirely  self-con- 
tained and  self-cooled;  they  eliminate  all 
need  for  Ice  supply  because,  If  a  few  Ice 
cubes  are  desired  for  placing  Into  drinking 


-.   in   s 


mgerators  are  especially  adapted  for  large 
households,  In  which  cases  the  combined 
Investment  and  operating  charges  are  less 


s  are  additional  and  Important  advan- 


matlc  Evercold." 
Balsa  Refrigerator  Corp..   GO  E.  42nd  St.. 

New  York.  N.  Y.     "Frlgidor." 
Bramhall.    Deane    Co..    £61-265    W.    36th 

St.,   New   York.  N.   Y.      "Dwuie." 
Brlggs  &  Stratton  Co.,  1047  Louis  Ave., 


Mllwi 


ee.   Wis 


,    Lanesvllle 


Cobb    Electric  Appliance    I 

Terrace,  Boston.  Mass. 
Electrical    Refrigerating    Co.,    Inc..    The, 

130    E..  16th     St.,    New     York.    N.     Y. 

"Williams." 
Frigldalre  Corp.,  The.   2135  Scottcn  Ave.. 

Detroit,    Mich.      "EVigldaJre." 
Glacier  Machine  Mfg.  Co..  50-57  E.   Lake 

St..   Chicago.    111.     ■•Glacier." 
Isko  Co..   The,   2525  Clybourn  Ave..   Chi- 
cago,  111. 
Johna-Manville,    Inc.,   Madison   Ave.   and 

41st  St..  New  York,  N.  Y. 
Kelvlnat       " 

Llpr. , 

Jackson  Blvd.,  Chicago.  111.    "Lipman." 
McCIellan    Refrigerating    Co.,    Roosevelt 

Rd.  and  Washtenaw  Ave.,  Chicago,  III. 

"McCIellan." 
Narco      Co.,     The,      Wapakoneta,      Ohio. 

Refrlgo  Corp..  18th  St.  and  Forest  Home 
Ave,,   Milwaukee.   Wis. 

Spalt  &  SonB.  Inc..  George.  004  Broad- 
way, Albany,  N.  Y.     "Powrkoid." 

Toledo  Coldmaker  Co.,  1690  Femwood 
Ave..   Toledo.  Ohio.      "Toledo." 

Toronto  Laundry  Machine  Co.,   Toronto. 

Utility     Compressor     Co,.     The,      365-364 

Harper    Ave..    Detroit.    Midi.    "L'tllHy." 

Wolf,   Fred   W„   802   Diverse  y   I 'ark  way, 

Chicago,  III. 
REFRIGERATORS,      ELECTRIC,      RES- 
TAURANT,   HOTEL,    STORE,    ETC. -Mo- 


injircK. 


i   the   c 


medium,    such    as    sulphur   dioxide,    carbon 

provided  for  automatically  controlling  the 
compressor  motor  by  a  thermostatic  switch 
operated  by  the  changes  In  temperature 
between  predetermined  limits.  The  smaller 
ulants  usually  employ  sulphur  dioxide  as 
the  refrigerant,  because  It  la  more  easily 
controlled  and  less  Injurious  or  dangerous 
If  It  should  escape  from  the  pipes,  but 
plants  of  larger  size,  such  as  are  required 
for  hotels,  large  meat  markets,  etc.,  some- 
used  cooling  medium  for  commercial  re- 
frigerating and  Ice -manufacturing  plants. 
These  self-contained  refrigerator  sets  are 
found  to  be  economical  in  comparison  with 
the  cost  of  Icing  refrigerators.  They  are 
highly  sanitary  and  practically  automatic 
in  operation. 

Manufacturers: 

Automatic  Carbonic  Machine  Co.,  308  N. 
Michigan    Blvd.,    Chicago,    111.      "Auto- 


Bramhall,  Deane  Co..  261-266  W.  36th  St., 
New  York.  N.  Y.      "Deane." 
""    1  Refrigerating   Co.,  61  Broadway, 


Creamery    Package    Mfg.    Co.,    The,    61-7 

W.    Klnzle  St.,   Chicago.   111. 
Cyclops  Iron  Works,  837-847  Folsom  St.. 


Johns -Many  tile.    Inc..   Madlso 


WSgle 
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McClells.ii  Refrigerating  Co..  Roosevelt 
Rd.  and  Washtenaw  Ave..  Chicago,  111. 
"McClellan." 

Narco      Co.,      The,      Wapakoneta.      Ohio. 

Nlebtlng  &  Co.,  P.  W.,  106  Elm  St..  Cin- 
cinnati,   Ohio. 

Peerless  Ice  Machine  Co..  The.  603  S 
Jefferson   St..  Chicago.  111.      "PMrltn." 

Refrigo  Corp..  lBth  St.  and  Forest  Home 
Ave.,  Milwaukee,  Wis. 

Spalt  &  Sons.  Inc..  George.  904  Broad- 
way, Albany.  N.   Y.      "Powrltold." 

Toledo  Coldmafcer  Co..  1090  Fern  wood 
Ave..  Toledo.  Ohio.     "Toledo." 

REFR IOO. —Trade  name  (or  automatic 
household  refrigerating  machine  made  by 
the  Refrigo  Corp.,   836   Caawell  Block,  Mll- 


rlgo  Co 
.  Wis. 


REFRIGO  CORP.— 836  Caswell  Block. 
Milwaukee.  Wis.  Manufacturer  of  auto- 
matic refrigerating  machines.  Business 
bUshed  1B20.  President.  Archie  Tegt- 
err    vice-president.    Joseph    Ellmauer; 

etary    and    general    manager.    Otto    L. 

Lundgren;    treasurer.   Theodore  Dammann. 

REGAL. — Trade  name  for  gaskets  man. 
ufactured  by  the  Quaker  City  Rubber  Co., 
629   Market  St.,   Philadelphia.   Pa. 

REGAL  GASOLINE  ENGINE  CO — 
Coldwater,  Mich.  Manufacturer  of  farm 
lighting  plants  and  marine  engines. 
President,  A.  E.  Robinson:  vice-president, 
H.  D,  Robinson;  secretary  and  treasurer. 
P.   H.   Robinson. 

R  EGA  LITE.  —  Trade  name  for  farm 
lighting  plant  manufactured  by  the  Regal 
Gasoline  Engine  Co.,   Coldwater.  Mich. 

REGENERATION.  —  The  recouping  or 
replacing  of  an  element  which  has  been 
removed,  so  as  to  restore  the  original  com- 
bination. Example:  In  electrolysing:  a  me- 
tallic solution  and  depositing  metal  on  the 
cathode,  we  regenerate  the  metallic  salt 
by  using  an  anode  of  the  same  metal  as 
Is  being  deposited  (plating  processes). 

REGENT.— Trade  name  for  sheet  pack- 
Ins  manufactured  by  the  Dominion  As- 
bestos &  Rubber  Corp.,  154  Nassau  St.. 
New  York,  N.   Y. 

REGENT.— Trade  name  for  illuminating 
glassware  manufactured  by  the  Ivanhoe- 
Regent  Works  of  General  Electric  Co., 
6718   Euclid  Ave..  Cleveland,   Ohio. 

REG  IN  A.— Trade  name  for  electric  vac- 
cleaners  and  electrically  operated  mu- 


factur    ~ 


y  the  Regina  C 


itrloiiE 


.  47  \ 


34  th  S 


New  York,  N.  Y. 

REGINA  CO.,  THE.— New  York.  N.  Y. 
Manufacturer  of  electric  vacuum  cleaners, 
motor-driven  printing  presses  and  copying 
machines  and  electrically  operated  mnslcnl 
Instruments.  Business  established  1892. 
President,  F.  J.  Gubelman;  vice-president. 
James  Shaw;  secretary  and  treasurer.  L. 
T.  Gibson;  sales  manager.  Joseph  Blum- 
berg.  Main  office,  4T  W.  34th  St..  New 
York,  N.  Y.  Factory.  Rah  way,  N.  J. 
Branch  office,  209  S.  State  St.,  Chicago. 
III. 

REGISTERS;,  CASH,  ELECTRICALLY 
OPERATED.— These  cash  registers  for  use 
In  stores,  etc.,  are  equipped  with  small 
lamps  located  adjacent  to  the  indicator 
and  In  the  larger  forms  with  a  small  elec- 


i  automatic  clrc 


starting  button  and 

opening  switch.     Some  of  the  larger  type* 

'  ~J"  achlne  devices  Incorporated 

!ieck 


machine  of  very  exacting  requlrei 
for  the  motor  and  mechanical  mechanisms 
The  lamp  device  Is  used  to  call  attention 
to  the  amount  registered  In  the  machine. 
A    bell    Is    sometimes    substituted    for    this 

Manufacturer! 

National  Cash  Register  Co..  The.  Main 
and  K  Sts.,   Dayton,  Ohio.    "National." 

REGISTERS,  FARE,  ELECTRIC  RAIL- 
WAY CAR.— Portable  or  fixed  devices  used 
to  record  the  number  or  the  amount,  or 
both,  of  the  fares  receive"   " 


tion   t 


countlnt 
of  fare 


r   trains.      Of 
and  printing. 


I  the 


fares  registered,  both  on  trip  dials  and  on 
total  dials.  Trip  dials  are  usually  arranged 
to  be  set  back  to  zero  to  show  fares  regis- 
tered on  "out"  and  "in"  trips,  an  Indicator 
showing  words  "Out"  or  "In"  being  dis- 
played according  to  the  direction  in  which 
the  car  Is  proceeding.  The  counting  or 
operating  mechanism  of  such  types  of  reg- 


s  enclosed  In  a  metal  case  to  protect 

ation  effected  by  the  conductor  pull. 

—  sitlon 

h  sull 

.. ...   frequently  In  the    "prepay' 

design  of  cars. 

The  portable  type  of  register  Is  carried 
by  the  conductor  in  one  hand  and  Is  held 
by  him  to  all  passengers  as  they  offer 
fare.     Passengers   Insert   the   coin   Into   a 


slot    i 


t    Is 


through  the  register  which  count 

dlcates  on  suitable  dials.  The  coin  Is  then 
available  to  the  conductor  for  change.  The 
type  portable  register  formerly  used 

designed 

registers  for  cash  and  transfers.  The 
printing  type  of  fare  register  records,  In- 
dicates and  prints  on  a  sheet  the  amount 
of  fare  If  paid  In  cash  and  shows  "ticket," 
"pass,"  etc.,  If  such  Is  offered  by  the  pas- 


The  setting  for  the  different  cash  fares, 
ticket,  pass.  etc..  Is  effected  by  a  rod  ex- 
tending along  the  upper  part  of  the  car 
and  connected  to  the  registering  and 
printing  mechanism  of  the  register.  Dials 
are  fixed  at  convenient  locations  on  this 
rod  and  pointers  attached  to  the  rod.  and 
can  be  set  by  conductor  to  the  desired 
cash  fare,  or  at  word  "ticket."  "pass."  etc. 
Registration  Is  accomplished  by  pulling  on 
a   cord   carried   along    the    setting  rod   and 


(o 


for 


Station    j 


'   th< 


usually  simple    counting  n 

A  feature  of  all  fare  reg 

or  bell  which  rings  with  each  reglstratK 
This  has  Its  moral  effect  in  securing  a 
registration  of  every  fare,  as  well  as  In- 
dicating to  passengers  or  to  interested  par- 
ties, such  as  checkers.  Inspectors,  etc.,  that 
registration      Is     being     made.       Also     see 

International  Register  Co.,  The.  IB  S. 
Throon   St..  Chicago,  111. 

Ohmer  Fare  Register  Co..  Dayton,  Ohio. 

Rooke  Automatic  Register  Co.,  Provi- 
dence. R.    I.     "Rooke." 

St.  Louis  Cash  Register  Co.,  2813  Lucas 
Ave..  St.  Louis.  Mo. 

Woodman  Mfg.  &  Supply  Co.,  R„  82  Sud- 
bury St.,   Boston.    Mass. 

REGISTERS,  FIRE-ALARM  BOX  NUM. 
B,b".L— _T(,^LK™"|L..  ri'Sls«'™    <omnrlslng    an 


a  call   Is  sei 

tea  hv  dots  and  dashec 

printed  or  punched  on 
i her    or   location    of    the 


mechanism. 


Manufacturers: 

Bunnell    &    Co.,    J.    H.,    32    Park    Place. 

N.    Y.      "Bunnell." 
Foote,  Plerson  &  Co.,  Inc..  160-16!  Duane 

St..   New  York.   N.   Y,      "F.  1'.  &  Co." 
Gamewell     Fire     Alarm     Telegraph     Co., 

The.  Newton  Upper  Falls.  Mass 
Have.    Com.,    The    Joseph    W..    Michigan 

City.   Ind.     "Hays." 
REGISTERS,     HAND    TALLY.— See 
Counters,  role  and   tally. 

REGISTERS,  TAPE.— A  device  used  In 
telegraphy  for  recording  calls  or  messages 
automatically.  It  usually  consists  of  an 
electromagnet  with  a  pivoted  armature 
lever,  which  presses  a  moving  tape  against 
an    Inked    wheel    for    the    duration    of    the 

REGISTERS,  TELEPHONE.  —  See  Me- 
ters,  telephone,  call  counting;  Meters,  tele- 

REGULATING  SOCKETS.— See  Sockets, 
dimming  or  regulating. 

REGULATION.— The  change 


-.-_   -jads.     It   !b 

v.-ry  commonly  expressed  as  a  percentage 
of  that  value  of  the  quantity  taken  as  nor- 
mal and  should  be  determined  at  a  constant 
temperature  of  those  parts  that  affect  the 


The  regulation  of  d-c.  generators  Is  the 
nean  of  the  two  changes  in  voltage  be- 
tween   rated    load    and    no    load    observed 


upon  gradually  reducing  the  load  from 
rated  value  to  zero  and  from  zero  to  rated 

For  con  slant -potential  a-c.  generators, 
regulation  Is  the  change  In  voltage  be- 
tween a  specified  load  at  a  specified  power- 
factor  and  no  load  expressed  as  a  percent- 
age of  rated-load  voltage. 

d-c.  or  a-c,  regulation  la  the  maximum 
difference  from  the  rated-load  current  oc- 
curring between  rated  load  and  the  mini- 
mum load  for  which  the  machine  Is  de- 
signed, expressed  aa  a  percentage  of  rated - 

For  constant -speed  d-c  or  a-c.  motors 
regulation  Is  change  In  speed  between 
rated  load  and  no  load  as  a  percentage  of 

For  convene  re ,  dynamo  tors,  frequency 
changers  and  mo  tor- genera  tors,  regulation 
is  the  percentage  change  of  rated-load 
value  In  the  voltage  of  the  output  aide  be- 
tween rated  load  and  no  load. 

mover  driving  a  generator,  the  regulation 
of  the  generator  Includes  the  changes  In 
voltage  due  to  changes  in  load  on  the 
generator  and  those  due  to  changes  In 
speed  of  the  prime  mover.  The  speed  reg- 
ulation of  the  prime  mover  Is  determined 
under  constant  steam  pressure,  head.  etc.. 
conditions  which  would  alao  be  observed 
In  flndlng  the  voltage  regulation  of  the 
generating  set. 

REGULATION,  FEEDER  VOLTAGE— 
The    require 


re  gated    on    buses    operating    at    differ 

voltages,    thus    giving    approximately 

pressure  at  the  end  of  long  feeder- 


ssity  of  operating 
•everm  uuw-n  m  umerent  pressures.  The 
pressure  at  feeder  ends  may  be  Indicated 
by  line-drop  compensators  which  i 

-lultabl ... 

matlcally      controlled 

i  the  feeder.     It  is  cus 
lard  voltage  and  t 


REGULATION,    TRANSFORMER.  - 


The  primary  voltage  Is  Assumed  constant 
at  such  a  value  as  will  give  secondary 
rated  voltage  at  rated  output. 

REGULATOR.— Trade  name  for  electric 
irons  manufactured  by  the  Relmers  Mfg. 
Co.,  613  W.  50th  St.,   New  York,  N.  Y. 

REGULATORS,  BOILER-FURNACE 
DRAFT. — Furnace  or  combustion  regula- 
tors aim  to  automatically  control  the  ratio 
of  air  to  fuel  and  the  supply  of  fuel  to  the 
furnace  In  synchronism  with  the  flow  of 
steam    (with   mechanical   stokers). 

Only  when  the  right  amount  Of  air  Is 
aupplled  to  the  fuel  is  the  resulting  com- 
bustion of  maximum  efficiency.  The  supply 
of  air  to  the  fire  Is  controlled  by  the  posi- 
tion of  the  damper  In  the  boiler  breeching 
or  stack  and  the  position  or  the  ash-pit 
door,  the  Are  doors,  etc.  As  the  rate  ot 
combustion  changes  as  the  flow  of  steam 
lea,  and  as  the  condition  of  the  fuel  bed 


mini 


e  due 


forn 

combustion  efficiency 

If  combustion  efficiency,  hence  fuel  econ- 
omy. Is  to  be  stable  during  these  ever- 
changing  conditions,  every  change  must  be 
met  by  a  change  In  the  air  supply,  which 
means  In  the  position  of  the  stack  damper. 
It  Is  Impossible  for  a  fireman  to  modify 
the  air  supply  every  time  modification  Is 
required  because  he  has  other  things  to  do 
than  to  adjust  the  stack  damper  every 
minute  and  several  times  a  minute.  More- 
over, he  cannot  tell  what  la  needed  because 
of  the  time  lag  before  he  can  find  out 
a  happened.     By  that  time  another 


tors  are  widely  used.      They  o 

Combustion   regulators  operate  according 
to  the  pressure  in  the  furnace  chamber,  en- 


REGULATORS 
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deavorlng  to  main  la  In  a  certain  prede- 
termined condition  regardless  at  the  thick- 
ness or  condition  of  the  fuel  bed.  Usually 
these  regulators  control  the  stack  damper 
and  also  the  mechanical  blower.  Often  they 
also  control   the   stoker   speed,   so   that   as 


damper  opens  In  aynchronl       . 

The    automatic    furnace    regulators.     If 

properly  adjusted,  will  ordinarily  save  at 
least  10%  of  the  fuel  and  In  some  cases 
2E%  and  30%.  They  Increase  boiler  ca- 
pacity very  materially;  they  permit  the  use 


maintenance  costs.  Some  of  these  benefits 
are  chargeable  in  part  to  the  mechanical 
blower  that  usually  accompanies  the  regu- 
lator, of  course:  but  It  Is  difficult  to  segre- 
gate the  respective  credits. 


Burrows  Mfg.  Co..  Yoi ...  _ 

Cai-rlck    Engineering    Co..    538    S.    Clark 

St..  Chicago,   III.   (Combined  with   fuel 

control  > 
Defender   Automatic   Regulator   Co..   St. 

Louis.  Mo.     "Defender." 
Engineer  Co..  The.   17   Battery  PI..  New 

York.   N.   Y. 
Hagan    Corp..    The.     401     Peoples    Bank 

Bldg..   Pittsburgh,   Pa.      "Hagan." 
National    Regulator    Co..    The.    208-12    S. 

Jefferson     St..     Chicago.      111.        "Meta- 

phram".   "A-Jacks." 
Power    Turbo-Blower    Co..    347    Madison 

Ave..   New  York.   N.   Y.      "Standard   P. 

*  S." 
Powers    Regulator    Co..    The.    989    Archi- 
tects Bldg.,  New  York,  N.  Y.  "Powers." 
Ruggles-Kllngemann  Mfg.   Co..  IE  Poster 

Court.  North  Salem.  Mass.     "R-K." 
Spencer     Regulator    Co..     Salem,     Mass, 

Watts  Regulator  Co..  352  Lowell  St.. 
Lawrence.  Mass.      "Lawrence." 

REGULATORS,  COMPRESSOR.  —  See 
Controller   regulators, 

REGULATORS,  CONSTANT  CURRENT. 
— Constant-current  regulators  are  intended 


circuit  which  Is  so  counterbalanced  that  i 
change  In  the  load  reactance  will  cause  thi 
coll  to  adjust  Itself  with  respect  to  tin 
core,  so  that  the  current  value  will  be  un 
changed.  Constant-current  regulators  an 
'      —ftty   as   the      " 


current    transformers,    as    many    Inspects 
departments   requlr-    "--  *    - 


i-i.li. 


tlonal  transfoi 

In  places  where  It  Is  not  required  that  the 
receiving     circuit     be     Insulated     from     the 
source  of  supply  they  may  be  used  to  ad- 
vantage for  series  lighting  circuits  as  their 
efficiencies    are    generally    between    90    and 
95%  at  full  load. 
Manufacturers: 
American      Galco.     Inc.,     C 
Palace.  New  York.  N.  Y. 
Canadian  General  Electric  uo..  L,tn.,  ziz 

King  St..  W„   Toronto.  Ont..   Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford   and   Myler   Sts.,   Hamilton.   Ont.. 
Can.     "Westlnghouse." 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.  T.      ISee  adv.  pages  1303-1223.) 
NATIONAL    KT.FX'YRIC   CONTROLLER 
CO..  154  Whiting  St..  Chicago,  III.    (See 
display  adv.  page  1286.) 
Packard      Electric      Co.,     Warren,     Ohio. 

"A.   W." 
Ward  Leonard  Electric  Co..  Mt.  Vernon. 

N.  Y. 
WESTING  HOUSE    ELECTRIC    &    MFQ. 
CO..    Bast    Pittsburgh,    Pa.       (See    dis- 
play adv.    pages    1395-14(12.) 
REGULATORS,    ELECTRIC,    ORGAN- 
REGULATORS,  ELECTRIC,  ROOM  AND 
OTHER    TEMPERATURE. —  Temperature 
regulators   are   used   extensively    In    houses. 
schools,    hotels,    etc..    for   maintaining    uni- 
form   temperatures.      They    consist    or    a 
thermostat,    located    In    one    of    the    rooms 
having  an   average  temperature,    whlrh    Is 
equipped  with  a  set  of  contacts.     When  the 
temperature  reaches  the  desired  degree  one 

completes    the    circuit    through    an    electric 


motor  operates  to  close  the  furnace  draft 
and  open  the  check  damper.  Then  when 
the  temperature  falls  to  the  lower  value, 
the  other  contacts  close  and  cause  the 
motor  to  open  the  draft  and  close  the  check 


Intalned  dur- 


tltne. 

Modifications  of  the  electric  temperature 
regulators  above  described  may  be  applied 
to  temperature  control  for  both  heat  and 
refrigeration  In  Industrial  processes.  These 
modified  types  are  usually  particularly 
adapted  to  some  particular  Installation 
though  they  do  not  vary  In  principle  of 
operation.  Among  these  applications  are 
their  use  In  connection  with  water  heaters, 
soldering  machines  refrigerators,  labora- 
tory apparatus  such  as  ovens.  Ineubatore. 
furnaces,  and  numerous  Industrial  pro- 
cesses where  close  control  of  temperature 
Is  essential.  Though  temperature  control  Is 
their  primary  purpose,  their  uee  is  of  Im- 
portance even  where  this  close  control  Is 
not  necessary  because  of  the  fuel  economy 
obtained   by  such   control.     Also  see  Ther- 


Manufactureri: 

Allen-Bradley    Co..    28*    Greenfield    Ave., 

Milwaukee.  Wis. 
"American  Thermostat  Co..  226  Jelllff  Ave., 

Newark,  N.  J.    "Marvel." 
Andrews    Heating    Co.,    2531    University 

Ave.,  S.   E..   Minneapolis.    Minn. 
Automatic    Switch    Co..     154     Grand    St., 

New  York.  N.  Y. 
Bishop  *  Babcock  Co.,  The    1200  E.  55th 

St.,   Cleveland.  Ohio. 
Canadian   General   Electric  Co..   Ltd..   212 

King  St..  W..  Toronto.  Ont..  Can. 
Chicago    Surgical    &    Electrical    Co..    314- 

324   W.   Superior  St..   Chicago.   111. 
Cobb   Electric   Appliance   Co..   Lanesvllle 

Terrace.  Boston.  Mass.      "Ceaco." 
Crane  Co..  836  S.  Michigan  Ave..  Chicago, 

III. 
Crane     Ltd.,    1820    St.    Patrick    St.,    Mon- 
treal.  Que..   Can. 
Electric     Heat     Control     Co..     The.     2711 

Church    Ave..    Cleveland.    Ohio. 
Electrical   Automatic  Appliance  Co.,  The. 

1749-51    Arapahoe    St..   Denver.   Colo 
Equltherm  Control   Corp..    13   Tlllury   St.. 

Brooklyn.  N.  Y. 
Foxboro  Co..  Inc.,  The.  Foxboro.  Mass. 
Gold    Car    Heating    &    Lighting    Co..    220 

38th    St.,   Brooklyn.    N.    Y.      "Gold." 
Honeywell   Heating  Specialties  Co.,   Wa- 

Illlnois  Engineering  Co.,  Racine  Ave.,  and 
■      21st  St..   Chicago.   III.      "Eclipse." 
Jewell  Mfg.  Co..  Auburn.  N.  Y.    "Jewell." 
Mason     Regulator     &     Engineering     Co.. 
Ltd..    The.    135-53    Dagenals   St..    Mon- 

Mlnneapolls  Heat  Regulator  Co..  2747 
4th  Ave..  South.  Minneapolis,  Minn. 
"Minneapolis." 

NATIONAL  ELECTRIC  CONTROLLER 
CO.  IB4  Whiting  St..  Chicago.  111.  (See 
display  adv.  page  1280.) 

Sareo  Co..  Inc..  229  Broadway,  New  York, 
N.   Y.     "Sarco." 

Sleben  Merchandising  Co..  61 1  Gumbel 
Bldg..   Kansas  City,    Mo.      "Sleben." 

Sundh  Electric  Co..  209  Parkhurst  St., 
Newark.  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y. 

TAYLOR  INSTRUMENT  COMPANIES, 
95  Ames  St.,  Rochester,  N.  Y.  "Tycos." 

REGULATORS,      FEEDER, 


nclple  c 


nsforn 


i  be  used  to  add  t 


subtract 


from  th« 

pressure  at  the  end  of  a  feeder.  There  are 
three  types  of  transformers  used,  depend- 
ing upon  (a)  the  use  of  taps  In  the  sec- 
ondary, (b)  changing  the  relative  position 
of  the  colls,  (c)  changing  the  position 
of  the  core  relative  to  the  colls. 

The  first  and  otder  type  is  called  a  step- 
tyi»-  or  die)  lyps  regulator,  because  the 
vollagp  ran  be  ml  lusted  onlv  by  steps  by 
means  of  a  dial  switch.     To  keep  the  steps 


transformer  "fi-nmlary.  a  split  contact  with 
repManc  between  the  two  parts  Is  neces- 
sary, or  a  system  of  auxiliary  blocks,  con- 


t    by    res  I  static 


)    the    main    blocks, 

The  second  type  Is  known  as  the  Induc- 
tion type  regulator.  Here  the  primary  coll 
Is  divided  up.  and  placed  in  slots  on  the 
inside  of  a  magnetic  ring,  similar  to  the 
stator  of  an  Induction  motor.  The  second- 
ary Is  similarly  placed  on  the  outside  of 
another  ring  like  a  rotor  and  may  be  turned 
through  an  angle  of  ISO  degrees.  This  ring 
Is  turned  by  hand  or  by  a  small  motor,  and 
the  position  of  Its  slots,  relatively  to  these 
of  the  stator.  determines  the  secondary 
voltage  and  Its  direction.  This  pressure  Is 
either  added  to  or  subtracted  from  the  bus 
pressure.  In  the  case  of  the  polyphase 
regulating  transformer,  the  windings  are 
practically  identical  with  those  of  a  wound- 
rotor  Induction  motor.  This  type  has 
largely  superseded  the  dial  type  because  of 
the  smoothness  of  the  steps  and  the  ab- 
sence of  sliding  contacts.  When  equipped 
with    motor- control,    contact-making    relays 

are  automatic,  requiring  only  periodic  In- 
spection by  the  operator. 

The  third  type  also  has  the  outer  ring, 
upon  which  both  colls  are  located,  and  the 
amount  of  flux  through  the  secondary,  as 
well  as  Its  direction.  Is  determined  by  the 
position  of  a  revolved  inner  core. 

While  (he  regulating  transformer  may  be 
used   to    produce   a   range   of   voltage   from 

transformers,  It  Is  most  frequently  used  (or 
raising  or  lowering  the  voltage  of  a  cir- 
cuit by  a  relatively  small  per  cent.  In  this 
case,  the  primary   of    the  regulating   " 


It  thus  adding  to,  or  subtracting  from  the 
voltage  of  the  system.  In  larger  sizes  these 
regulators    are    also    used    to    control    the 

verter  and  sometimes  to  control  the  bus 
pressure  of  a  large  Industrial  consumer. 
These  are  often  called  potential  regulators. 
A  pole-line  type  Induction 


.somatically   controls  the 
iressure    on   an   exceptionally   long   branch, 
ilso  see  Regulation,  feeder  voltage. 
Manufacturers: 
American    Galco.     Inc..    Grand     Central 

Palace,  New  York,  N.  Y.     "Area," 
Canadian  General   Electric  Co.,   Ltd..   212 

King  St.,  W..  Toronto.  Ont.,  Can. 
Canadian   Westlnghouse    Co.,   Ltd.,   San- 
ford    and    Myler    Sts..    Hamilton,    Ont.. 
Can.      "Westlnghouse." 
GENERAL     ELECTRIC     CO..     Schenec- 
tady.   N.    Y.      G-E    feeder  voltage    reg- 
ulators -  are     designed 
for      the      control      of 
single- phase    or    poly- 
phase   circuits    of   any 
i        standard   voltage,   fro- 

paclty.       Supplied     for 

mote)    control.      Motor 
operated        regulators 
made      automatic      by 
addition       of       certain 
auxiliaries.       Adapted 
for     outdoor     use     by 
addition    of    covers    to 
protect   auxiliary   apparatus.     A   panel 
may  be  furnished  for  auxiliaries,  mak- 
ing  Installation  a   compact    unit.     This 
Company  has  developed  also  regulators 


■   pole 


i  mint  in* 


.  ._.  This  type  can  b 
used  advantageously  for  regu  latin 
voltage  of  a  feeder  taken  from 
transmission  or  power  system  an 
supplying  a  small  village  nr  coin 
munlty.      (Bulletin    45450.) 

and   distribution    Is    portrayed   on    page 
1 205.— Adv. 
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REGULATORS.  FURNACE.  - 
urnaee  operation  requires  a  clot 
Ion  of  the  heat  produced  and  th 
he   energy    supplied.      This    Is   oh 

re  furnaces  by  adjusting  the  a 
he  electrodes,  either  b    ' 


This 


land  o 


mplished   In 


ngle-phaf 


having  one  electrode,  th< 
forming  the  other,  by  having  a  magnetic 
winding  controlling  the  position  of  the 
electrode  depending  on  the  current  flowing 
through  the  furnace.  "  In  arc  furnaces  of 
the  Heroult  type,  especially  three-phnse 
large-capacity  furnaces  where  the  electrodes 
are  Immersed  In  the  mnlten  metal,  the 
regulation  Is  very  Important  and 
be  very  satisfactorily   done  by  hand. 


ogle 


REGULATORS 


E  M  F  ELECTRICAL  YEAR  BOOK 


REGULATORS 


oflon  accomplished  by  placing  a  contact- 
making  voltmeter  relay  across  each  elec- 
trode bo  (hat  unbalances  In  the  load  over 
certain  values  will  be  overcome  by  the  ac- 
tion ot  a  motor- operated  regulating  device 
for  each  electrode  which  controls  Its  posi- 
tion. The  relays  and  other  control  appa- 
ratus  ot  such  furnace  regulators  are  usually 
mounted  on  a  panel  somewhat  removed 
trom  the  furnace  so  that  the  delicate  equip- 
ment will  be  protected  from  the  heat  of  the 
furnace. 

Manufacturer!: 

American     Oalco.     Inc.,     Grand     Central 

Palace,  New  York.  N.  Y.     "Area." 
Canadian  General   Electric  Co.,   Ltd.,  212 

King  St.,  W..  Toronto,  Ont..  Can. 
Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sta..  Hamilton,  Ont., 
Can.  "Westlnghouse." 
GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  All  electrical  equipment 
needed  in  connection  with  electric  arc 
furnaces  of  any  type.  Described  In 
Bulletin  48710A.  The  motors  to  con- 
trol the  electrodes  are  totally  enclosed 
for  230  volts,  direct  current,  and  pro- 
vided with  self- lubricating  bearings  to 
meet  the  severe  requirements  of  auto- 
matic control.  They  are  shunt  wound 
to  obtain  the  benefits  of  dynamic 
braking.  Tilting  motors,  either  a-c. 
or  rt-c.  are  provided  with  a  reversible 
control  and  solenoid  brake  to  hold  the 
furnace  in  any  position  desired.  These 
are  totally  enclosed  for  Installing 
where  It  is  Impossible  to  provide  an 
Isolated  motor  compartment.  The  pri- 
mary control  panels,  automatic  and 
auxiliary  electrode  regulating  panels. 
together  with  instruments  for  the 
measurement  of  power  are  made  to 
the  highest  standards.  The  arrange- 
ment of  equipment  on  the  panels  Is 
standardized,  and  varies  only  to  suit 
Individual  requirements.  Motor-gen- 
erator seis  can  be  furnished  where 
direct  current  Is  not  available.  See 
adv.  pages  12r>3-t 22S. — Adv. 
NATIONAL  rcr.KCTRTO  CONTROLLER 
CO..  154  Whiting  St..  Chicago.  Ill, 
(See  display  adv.  page  1286.) 
Volta  Mfe.  Co.,  Ltd..  Wetland.  Ont..  Can. 

'Volta." 
Ward  Leonard  Electric  Co..  Mt.  Vernon 

N.  Y. 
WESTINOHOUSE    ELECTRIC    ft    MFG. 
Co..  East  Pittsburgh.  Pa.      (See  display 
ndv.    pages   1395-1402.) 
Wing    Mfg.    Co..    L.    J.    352    W.    12th    St.. 

New   York.   N.   Y. 
REGULATORS,  GENERATOR  FIELO— 
In    order    10    maintain    practically   constant 
voltage  on  large  generators  where  the  load 

matically  compound  to  take  care  of  the 
feeder  drop,  field  regulators  are  used.  They 
may  he  either  n  on -automatic  or  automatic. 
The  first  type  Is  common  in  small  Installa- 
tion and  merely  consists  of  a  hand-ron- 
trolled  Held  rheostnt.  Automatic  regulation 
Is  secured  by  two  methods,  by  adjusting 
the  field  resistance  by  means  of  motors  or 
solenoids  controlled  by  a  relay  and  by 
Alternately     short-circuiting    and     inserting 


esistar 
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rcuit  c 


tha 


let  hod. 

gives  very  close  regulation,  is  used  in  the 
TIrrlll  regulator,  or  automatic  generator 
voltage  regulator  as  It  Is  sometimes  called. 

Manufacturers: 

Allen-Bradley    Co..    2S6    Greenfield    Ave., 


King  .St..  \V..  T( 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  and  Myler  Sts..  Hamilton,  Ont.. 
Can.     "Westlnghouse." 

CI'TLEIt-HAMMKR  MFG.  CO..  THE 
'  See      display      adv. 


Mllwouket 

pages  1225-1230— Adv. 
GENERAL  ELECTRIC  CO.,  Sehent. 
tady,  N.  Y.  Regulators  designed  to 
control  a-e.  or  rl-e.  stations  having  t 
capacity  as  high  as  300.000  kw.  In- 
tended for  switchboard  use.  but  certair 
;ted    on    pedestal; 


voltage,    which 


Thev 

makes    possible    the    use    of 
nnnrcril    liimps.    few- 
new    voltage    reguln tor    hi 
signed    for    the    control    of    ..  ..    .....   . 

ators,  15  kw,  nnd  above,  for  lighting 
and  mixed  power  and  lighting  serv- 
ice. The  voltage  is  held  constunt  b) 
ill    which    controls    contacts    oper- 


The 


the    Held    of    t 


ter  e.  m.  f.  opposing  the  Held  of  the 
generator  being  controlled,  the  amount 
depending  on  the  action  of  the  reg- 
ulator contacts.  (Bulletin  45450- A.) 
See  adv.  pages  1203-1223.— Adv. 
NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago.  111.  {See 
display  adv.  page  1286.) 
Union    Electric    Mfg.    Co.,    120    Reed    St.. 

Milwaukee.    Wis.      "UEMCO." 
Ward  Leonard   Electric  Co..  Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE  ELECTRIC  MFG.  CO.. 
East  Pittsburgh.  Pa.     (See  display  adv. 

REGULATORS,  HEADLIGHT.— See  Con- 
trols,   automobile     headlight. 

REGULATORS,  IMPEDANCE.  —  Impe- 
dance regulate  '  '  "'" 
with  -    -    "   ■  — 


circ 


and  In  the  prl- 
rans formers    to 


regulate  the  voltag..  _..  - 
single  stationary  coll  with  an  adjustable 
laminated  Iron  core  operated  by  a  band- 
wheel  and  rack,  or  other  convenient  means. 
The  coll  Is  connected  In  series  in  the  cir- 
cuit and  the  regulation  given  by  moving  the 
rore  In  or  out.  The  magnetic  circuit  is 
changed  by  the  motion  of  the  core  and  this 
either  increases  or  decreases  the  total 
reluctance  of  the  path  and  thus  decreases 
or  increases  the  Impedance  of  the  circuit. 
As  the  impedance  increases  the  voltage  drop 
In  the  regulator  constitutes  a  larger  part 
of  the  total  voltage. 

Manufacturers: 

Canadian  Hanson  ft  Van  Winkle  Co..  Ltd.. 


into.    ■ 


.  Can. 


GFXKKAl'.  KLeWiuC  CO..  Schenectady, 


N.   ' 


e  adv. 


ft   Van  Winkle.  Newark.  N.  J. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whltlnc  St.,  Chicago.  III.  (See 
disnlav  adv.  page  1286.) 

Standard  Electric  Machinery  Co..  Balti- 
more,   Md.,    "Standard-Baltimore." 

Thordarson  Electric  Mfg.  Co..  501  S. 
Jefferson    St.,    Chicago,    111. 

Unl-.e,  Ek-ctrlc  Mfif.  Co..  120  Reed  St.. 
Milwauk"e.    Wis.      "Uemco." 

REGULATORS,  INDUCTION  TYPE.— 
See   Regulators,    feeder  voltage. 

REGULATORS,  LAMP.— See  Dimmers. 
lamp  socket:  also  Compensators,  prelecting 
arc     lamp:     Compensators,      Incandescent 

REGULATORS.  MOTOR  SPEED.— See 
Controllers,    speed    regulating. 

REGULATORS,  POTENTIAL.— See  Reg- 
ulators,  feeder  voltage. 

REGULATORS,  PULP. GRINDER  LOAD. 
—The  pulp-grinder  load  regulator  consists 
of  a  torque  motor,  series  transformer  and 
a  piston  tvoe  balance  throttle  valve,  as- 
sembled with  the  necessary  globe  valves 
and  pipe  fittings.  The  equipment  Is  In- 
stalled In  the  main  water  line  to  the 
regulator  Is 
,nt  predetermined  load 

mum  production  for  a  given  power  con- 
umptton.     In   cases  where  power   "-   


egulator     Is 


„_jis    the 

. _.._     additional 

because  by  preventing  peak  loads 
It  manes  It  possible  for  the  purchaser 
to  avoid  belnir  penalised  for  excessive 
demands.  Briefly,  the  operation  is  as 
follows:  The  balanced  valve  in  the  main 
pressure  pipe  is  connected  to  the  tomue 
motoi-  Itiroiigh  a  lever  mechanism.  The 
wf'lijlit  ot  the  valve  Is  hiilanced  by  the 
counterweight  and  the  movement  of 
the  rotor  determines  the  position  of  the 
valve   and    the    water   pressure    on    grinder 

is  dlrectlv  proportional  to  the  current 
flow  In  the  windings  of  the  main  grinder 
motor  and  for  anv  change  In  current 
in  the  grinder-motor  circuit  there  will 
he  a  simultaneous  and  nroportlonal  change 
In  torque  In  the  regulator  motor.  The 
torque  exerted  by  the  regulator  motor  Is 
balanced  by  an  adjustable  weight.  It  Is 
possible,  therefore,  to  vary  the  load  to  be 
held  by  simnlv  adding  or  removing  a  part 
of  these  weights.  When  the  grinder- motor 
load  Increases,  the  torque  of  the  regulator 
motor  increases  and  the  valve  is  closed 
enough  to  hold  the  motor  load  at  the  prede- 
termined value.  When  part  of  the  toad  In 
thrown  off.  the  tomue  of  the  regulator 
motor  decrenses  and  the  counterweight 
causes  the  motor  to  move  so  that  the  valve 
is   opened    the   proper   amount    to    hold    the 


load  s 


Its  n 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Regulators  of  simple  con- 
struction, making  expert  attention  un- 
necessary. Many  Installations  have 
been  made  and  are  giving  entire  sat- 
isfaction. See  adv.  pages  1203-1213. 
—Adv. 

Hag-an  Corp.,  The,  401  Peoples  Bank 
Bldg.,  Pittsburgh.  Pa,     "Hagan." 

Mason  Regulator  Co.,  11»0  Adams  St.. 
Dorchester  Center.    Boston.  Mass. 

REGULATORS,    PUMP.— See    Governors. 

REGULATORS,     STEAM     PRESSURE.— 

"hese  are  regulators  to  be  Installed  on  a 
poller  furnace  and  regulate  the  draft  or 
toker    speed    so    that,  a .  practically    con- 


and  sets  the  stoker  at  maximum  speed. 
a  very  short  time  the  pressure  Is  too  high 
and  the  fireman  then  closes  or  nearly  closes 
the  damper.      This  operation   Is  usually  re- 

mous  loss  of  coal.  The  pressure  regulators 
to  overcome  this  fault  operate  In  response 
to  slight  changes  in  the  steam  pressure  to 
open  or  close  the  damper  and  In  some  cases 
to  vary  the  speed  of  the  stoker  engine*. 
Diaphragms  are  operated  by  the  varying 
pressure  in  some  types  and  In  others  an 
orifice  Is  installed  in  the  steam  header  and 
a  nozzle  installed  there  Is  connected  from 
this  point  to  the  regulator,  to  effect  the 
proper  changes  on  small  pressure  varia- 
tions. Also  see  Regulators,  boiler  furnace 
draft. 
Manufacturers: 
American     Oalco.     Inc.     Grand     Central 

Palace.  New  York,  N.  Y.      "Area." 
Bacon    Vulcaniier    Mfg.    Co.,    4065    Hollla 

St..  Oakland.  Col. 
Bishop  ft  Baheock  Co.,  The,  1200  E.  55th 

St..  Cleveland.  Ohio. 
Chicago     Automntic      Switch      Co..      2336 

Wolfram   St.,   Chicago,    111. 
Chicago  Engineer  Supply  Co.,  68  W.  Lake 

Bt.,   Chicago,  HI. 
Cobb    Electric    Appliance    Co..    Lanesvllle 

Terrace,  Boston,  Mass. 
Crane    Co.,    836    S.    Michigan    Ave..    Chi- 
cago. III. 
Crane.    Ltd.,    1380    St.    Patrick   St.,    Mon- 
treal,  Que..   Can. 
Davis  Regulator  Co..  G.  M„  420  Milwau- 
kee Ave,.  Chicago.  111.     "Davis." 
Equitherm   Control   Corp.,    13    Tlllarv   St., 

Brooklyn.  N.  Y. 
Fisher   Governor  Co..  The,  Marshalltown, 

Iowa. 
Foster  Engineering  Co..    109-117    Monroe 

St.,  Newark,   N.  J. 
Gold    Car    Heating   ft    Lighting    Co.,    220 

36th   St.,    Biooklyn,   N.   Y.      '•Gold." 
Hagan     Corp..     The.     401     Peoples    TJnnk 

Bldg..  Pittsburgh.  Pa.     "Hagan," 
Illinois  Engineering  Co..  Racine  Ave.  and 

21st  St..  Chicago.  III.     "Eclipse." 
Kltts  Mfg.  Co.,  Oswego,  N.  Y.    "Kltts." 
Mason    Regulator    Co..    1190    Adama    St., 
'      ""     "enter,   Boston,  Mass. 

3r  ft  Engineering  Co..  Ltd., 

The.     135-53     Dagenals    St..     Montreal. 

Mueller  Mfg.   Co..  H..  Decatur.  III. 
Mueller    Mfg.    Co.,    Ltd.,    W.    H..   Sarala 

Ont.,  Can. 
Squires  Co.,  The  C.   E..  E.   40th    SL    and 

Kelley    Ave..   Cleveland,    Ohio. 
Strong,    Carlisle    ft    Hammond    Co.,    The. 

Cleveland.  Ohio.      "S.   C.  ft  H." 
TAYLOR    INSTRUMENT    COMPANIES. 
95  Ames  St..  Rochester.  N.  Y.    "Tycos.-* 
Union   Water  Meter  Co..   31]    Hermon   St., 

Worcester.  Mass.     "Union." 
Watson   ft  McDanlel  Co.,    150  N.  7th   St., 

Philadelphia.  Pa. 
Watts    Regulator    Co.      253     Lowell     St., 

Lawrence.   Mass.      "Lawrence."' 
Wing   Mfg.    Co..    L.   J.,    352   W.    13th    St.. 

New  York.  N.  Y. 
REGULATORS,  TESTING  TRANSFOR- 
MER.—Regulators  for  controlling  testing 
transformer  voltages  are  made  In  'Several 
forms.  One  type  Is  the  Impedance  regu- 
lator described  above.  Nearly  all  types  op- 
erate by  varying  or  regulating  the  primary 
voltage  of  the  transformer.  It  Is  essen- 
tial that  the  secondary  voltage  be  in- 
creased or  decreased  in  small  amounts 
and  some  regulators  give  several  hundred 
steps  from  zero  voltage  to  lull  voltage 
One  method,  the  step-by-step  control,  uses 
a  drum  controller,  either  hand  or  molor- 
ope  rated.  In  conjunction  with  a  trans- 
former having  several  primary  taps.  In- 
duction regulators  similar  to  those  used 
for  feeder  regulation  are  also  employed 
and  they  give  a  very  smooth  voltage  varla- 
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iaclty  Induction  regulator.  Motor-gen- 
tor  sets.  In  which  the  generator  voltage 
y  be  controlled  over  a  very  wide  range 
also  used  to  regulate  the  primary 
tage.  \     ' 


GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  The  standard  method  for 
controlling  voltage  of  testing  trans- 
formers la  the  Induction  Regulator. 
For  large  sizes  specially  designed  In- 
duction regulators  similar  to  those 
'  used  for  feeder  regulation  are  recom- 
mended. For  small  sets  requiring  not 
over  1  kv-a.  a  small  miniature,  air- 
cooled  regulator  has  been  developed 
suitable  also  for  many  laboratory  Pur- 
poses.   Motor  generator  sets  with  spe- 


cially wound  s 
also  available 
sets.     See  adv. 


available     for     controlling     large 

.      ..      See   adv.    pages    1203-1223.— Adv. 

STATES    CO..     THE.    71     Francis    Ave.. 


Hartford,    Cbnn.      This    manufactui 


Induction  Regulators 


or  comparisons  of  alternating  current 

ble  to  any  conditions  requiring  accurate 

current  or  voltage  adjustments. — Adv. 

REID   INSTRUMENT   CO.,   INC.,  J.   ■,— 

408  N.  12th  St.,  Philadelphia,  Pa.  Manu- 
facturer of  electrically  heated  surgical  in- 

s  witch  boards,  X-ray  outfits,  etc.  Business 
established  1916.  President.  J.  Ernest 
Reld;    treasurer.    Louis    B.    Storg. 

REILLV.— Trade  name  for  power  plant 
evaporatora  manufactured  by  the  Gris- 
com-Rusaell  Co..  2141  West  St.  Bldg.,  New 
York,    N.    Y. 

REILLY  MULTISCREEN.— Trade  name 
for  water  filters  manufactured  by  the  Gris- 
com-Rusaell  Co.,  2141  West  St.  Bldg.,  New 
York,  N.  Y. 

REIMER8  MFO.  CO.— G13  W.  GOth  St., 
New  York.  N.  Y.  Manufacturer  of  electric 
Irons  and  heating  elements. 

REINFORCEO  CORD See  Cord,  flex- 
ible, reinforced. 

REINFORCING  SLEEVES,  POLE.— All 
wooden  poles  will  eventually  decay  at  the 

Inforcement  Is  provided  the 
poje  must  ne  replaced.  This  reinforcing  Is 
commonly  provided  by  a  sleeve  of  concrete 
or  steel.  The  concrete  reinforcing  Is  pour- 
ed Into  a  mold  about  the  base  of  the  pole 
after  It  has  been  chopped  clean  of  all  de- 
cayed wood  and  reinforcing  bars  fastened 
above  and  below  the  decayed  section.  Ex- 
panded metal,  wrapped  around  the  rein- 
forcing bars,  is  generally  provided  as  ad- 
ditional reinforcement  to  the  sleeve.  Metal 
sleeves  which  fit  snugly  over  the  pole,  ex- 
tending above  and  below  the  decayed  por- 
tion, are  sometimes  employed. 

Manufacturers: 

Bggers  Pole  &  Supply  Co.,  610  Paulsen 
Bldg.,   Spokane,   Wash.      (Harding  pro- 

Hlckey  &  Schneider,  Inc..  431-43  E.  Jer- 
sey St.,  Elizabeth,  N.  J.     "H  &  S". 

Lani  ft  Son  a,  Mathew,  Pittsburgh,  Pa. 

REITER,  Q.  C— Canton.  Ohio.  Manu- 
facturer of  electric  bells  and  gongs  and 
sheet   metal   stampings. 

RE-LART.— Trade  name  for  portable 
lamps  and  lamp  shades  manufactured  by 
the  Williams  Re-Lart  Lamp  Co..  426  S. 
Throop  St,  Chicago,  111. 

RELAY  BOXES  FOR  SIGNALING  SYS. 
TEMS-— These  boxes  are  used  for  housing 
signaling  equipment,  commonly  In  railroad 
work.  The  boxes  are  generally  cast  Iron. 
wood-lined  and  provided  with  gaskets  to 
make  them  weatherproof.  The  box  is 
usually  divided  Into  separate  compartments 
for  the  Interlocking  or  neutral  relays,  for 


ET 


the  battery  box  and  for  a  terminal  board 
on  which  may  be  mounted  terminal  blocks, 
lightning  arresters,  etc.,  and  provided  with 
clamps  or  other  fittings  for  mounting  on  a 
pole  or  short  pipe  post. 
Manufacturers; 


N.  J. 

KLAXON  CO.,  Newark,  N.  J. 

Protective  Sl#nal  Mfg.  Co.,  The,  1800  W. 
3  End  Ave..  Denver,  Colo. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,   Chicago.   HI. 

Stanley  ft  Patterson,  34  Hubert  St.,  New 
York,    N.    Y. 

Takamlne  Commercial  Corp.,  120  Broad- 
way.   New  York,    N.   Y. 

RELAY    CONTACTS.— See    Points,    con- 


arkin* 
RELAYS. 

or  which  CI- 

a  change  In  condition: 


device  by  means 


lahge  In  a  very  small  current, 
.._  — (ro|  ft  0|rcU[t  in  which 

)we.     This   amplifying 


of  tl 


reak  c 


Befit   o 


comparatively  long  line  actuated  th< 
and  controlled  apparatus  In  another  circuit 
that  required  more  power  to  operate  it 
than  was  transmitted  over  the  line.  Re- 
cently the  use  of  relays  for  protective  pur- 
poses In  power  work,  I.  e..  the  generation, 
transmission  and  distribution  of  electricd 
energy,  has  Increased  to  the  extent  that 
there  are  now  many  types  of  relays  used 
for  a  variety  of  purposea  of  protective  de- 
vices.     Both   uses   of  relays    are  very   im- 

On  the  large  and  complicated  power 
systems  that  are  rapidly  becoming  more 
common,  relays  are  used  for  many  pur- 
poses and  often  form  one  of  the  most  Im- 
portant links  In  the  power  chain,  func- 
tioning at  the  proper  time  when  certain 
conditions  obtain,  or  when  certain  opera- 
tions have  been  completed.  Failure  on  the 
part  of  a  relay  to  function  properly  will 
often  cause  damage  to  valuable  apparatus, 
or  an  annoying  Interruption  In  the  serv- 
ice. Relays  used  In  this  manner  operate 
In  conjunction  with  circuit  breakers  or  oil 
switches.  The  operating  mechanisms  of 
large  circuit  breakers  and  oil  switches  are 
controlled  by  the  relays  which  close  cir- 
cuits  to   the   operating   solenoid   or   motor. 


reversal  of  phases  ■_.   ,    .   ,.    . 

protect  a  circuit,  machine  or  apparatus 
from  harm  due  to  almost  any  kind  of  ab- 
normal conditlona.  The  closing  of  the  re- 
ly, or  In  a  definite  time  such  as  one  second, 
or  In  a  time  interval  Inversely _proportlonal 
to  the^amount  of  overload.  The  currents 
and  potentials  used  with  relays  In  high- 
potential  or  large -capa<-'*-  -'-- —   ■'- 


of  the   equlpmen 

In   general,   relays   may   be  divided   Into 

two  classes,  with  respect  to  the  kind  of  cir- 
cuit upon  which  they  are  to  be  used,  viz.. 
alternating  and  air     '  .      -.  . 


which  Is  to   govern  the  action,   the    __. 

strength  or  the  potential  difference  between 
two  points.  A  further  subdivision  gives  the 
classifications  of  primary  and  secondary  re- 
lays; logically,  the  next  division  is  with  re- 
spect to  the  particular  result  that  Is  to  be 
obtained,  or  the  condition  which  will  cause 
the  device  to  operate.  It  la  this  division 
that  has  been  carried  out  under  questions 
of   safety  and   reliability   in   operation  and 

'  t    first    Elance.    

...      Idely  dltTt ..._ 

considered  from  various  angles  It  Is  seen 
that  they  are  so  closely  related  that  they 
can  hardly  be  separated,  for  If  the  device 

certainly  be  more  economical  to  operate  the 
relay  from  the  secondaries  of  current 
transformers  than  It  would  be  to  use 
sufficient  copper  for  It  to  have  the 
necessary  current-carrying  capacity.  With 
potential  relays  the  difficulty  of  proper  In- 
sulation presents  Itself  and  this  alone  is 
su  flic  lent  to  warrant  the  use  of  secondary 
relays,  without  further  consideration.     One 


should  not,  however,  lose  sight  of  the  safety 
features  that  obtain  with  the  use  of  low 
potential  on  such  devices  as  are  mounted 
In  places  where  accidental  contact  Is  pos- 
sible. Another  reason  for  the  use  of  sec- 
ondary relays  1b  the  fact  that  In  the  ma- 
jority of  Installations  there  are  usually  a 
considerable  number  of  Instruments  or  me- 
ters that,  being  low-voltage  devices,  make 
necessary  the  use  of  Instrument  trans- 
formers, and  it  Is  a  very  easy  matter  to 
provide  for  the  relays  In  the  secondary  cir- 
cuits of  these  transformers.  Mention  should 
be  made  of  the  reduction  In  spare  parts 
that  this  practice  makes  possible. 

The  selection  of  the  proper  relay  for  a 
given  service  depends  on  a  number  of  Im- 
portant factors,  each  of  which  shduld  be 
carefully  considered  In  making  the  decision 
as  to  which  particular  type  will  be  used. 
The  most  common  types  of  relays  are  the 
solenoid  or  plunger  type,  having  a  plunger 
acting  against  spring  tension,  and  the  meter 
type,  which  operates  on  the  principle  of  an 
Induction  meter.  The  adjustment  for  oper- 
ating conditions  Is  made  by  varying  the 
plunger  position  In  the  first  type  and  by 
adjusting    the   strength   of  a    spring   which 

type.  The  time  adjustment  Is  made  by 
means  of  dashpots  containing  oil  or  by  a 
bellows  arrangement  to  resist  the  motion. 
Definite- time-limit  relays  are  obtained 
usually  by  the  addition  of  clockwork. 

An  application  of  this  type  la  in  power 
transmission  and  distribution  systems  where 

nected  In  tandem  or  on  a  ring  and  It  Is  de- 
sirable that  a  fault  which  may  develop  at 
the  far  end  of  the  line  shall  not  Interrupt 
the  service  to  the  stations  nearer  the 
source  of  supply.  This  Is  accomplished  by 
the  use  of  definite-time  relays  set  to  op- 
erate under  short-circuit  after  a  fixed  time 
Interval.  Thus  the  relay  at  the  point  of 
supply  may  be  set  to  open  In  two  seconds, 
the  Srst  one  out  In  1.6  seconds,  the  next 
one  at  one  second  and  the  last  one  at  0.6 
second.  The  relays  on  the  other  side  of  the 
ring  (In  case  of  a  ring)  are  set  likewise. 

The  usual  setting  for  relays  is  the  in- 
verse-tlme-llmlt.  In  which  case  the  re- 
sponse is  much  quicker  for  heavy  currents 
than  for  small  currents.  This  makes  pos- 
sible the  use  of  relays  where  slight  Varia- 
tions will  not  affect  the  relay  unless  sus- 
tained   but    the    response    to    short-circuits 


will  b 


The  K 


forded  by  relays  which  may  be  arranged  tt 
open  at  each  end  any  section  which  may 
develop  n  fault  without  opening  other  sec- 
tions which  are  not  involved  In  the  trouble. 
RELAYS,  A-C.  DIFFERENTIAL.— Dlf- 
ferentlal  a-c.  relays  generally  consist  of  a 
double-coll  differentially  wound  solenoid 
with  a  plunger  which  acts  against  the  pull 
of  a  helical  spring  or  gravity  and  carries 
a  contact  that  either  opens  or  closes  a 
control  circuit  when  the  net  or  differential 
current  In  the  two  windings  reaches  a 
predetermined  value.  These  relays  are  used 
for  circuits  which  require  protection  against 
conditions  where  the  relative  value  or  direc- 
tion of  current  In  two  related  circuits  should 
not  be  chanced.  Another  type  of  differ- 
ential relay  consists  of  a  single  coil  which 
Is  enenrtzed  by  the  differential  current 
flowing  In  the  Interconnected  secondaries  of 
current  transformers,  the  primaries  of 
which  are  placed  in  corresponding  phases. 
This  type  of  relay  finds  Its  application  In 
the  protection  of  generators  or  power  trans- 
formers against  Internal  short-circuit 
When  used  for  the  protection  of  power 
transformers  one  winding  of  the  relay  Is 
sometimes  connected  In  the  primary  cir- 
cuit and  the  other  In  the  secondary  circuit 
by  means  of  current  transformers,  a  special 
type  of  nut  "transformer  being  connected 
"      secondaries  of 


the    c 


nsforn 


tady.  N.  Y.  (See  adv.  paces  1203-1*11.1 

WESTING-HOUSE  ELECTRIC  MFG.  CO.. 

East  Pittsburgh,  Pa.     (See  display  adv. 

pages   1 39  5- 14  02.)' 

RELAYS,    A-C,    OVERLOAD.— Overload 

relays    are    widely     used    on    transmission 

lines    for    Individual    outgoing    feeders   and 


a-c.  circuits  are  often  or  the  meter  type 
operating  like  an  Induction  meter.  The 
setting  of  the  relay  or  the  rotation  of  the 
disk  Is  controlled  by  damping  magnets 


gle 
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In  a  watt-hour  meter,  or  by  a  spiral  spring1. 
The  disk  curries  a  contact  that  closes  the 
circuit  when  Ihe  current  va!ue  Is  sufficient 
to  make  it  meet  the  adjustable  stationary 
contact,  which  makes  possible  a  time  ad- 
justment. 

A  common  type  of  overload  relay  Is  the 
so-called  plunger  type  which  con  sis  is  of 
a  solenoid  ordinarily  energized  from  the 
secondary  of  a  current  transformer  and 
may  have  either  circuit-opening  or  circuit- 
closing  contacts.  Where  direct  current  is 
available  for  tripping  purposes,  the  circuit- 
closing  relays  have  proven  more  satisfac- 
tory. When  alternating  current  Is  used  for 
tripping  'he  plunger  type  of  relay  with 
circuit-opening  contacts,  or  the  Induction 
type  of  relay  with  reactors  Is  used.  When 
tripping  reactors  are  employed  the  relay  Is 
of  the  circuit -closing  type,  the  contacts  of 
which  close  the  circuit  through  the  trip 
colls,  thereby  shunting  the  tripping  reactors 
and  causing  the  trip  colls  to  operate. 

The  time  Interval  generally  varies  In- 
versely with  the  overload,  that  la,  the  larger 
the  current  flow  the  quicker  tb*>  net!™  nt 
When   used    for    tht 


of    r. 


chine  r 


the 


aln  percentage  of  full  load.   ... 

1S0%.  with  power  transmission  lines  the 
protection  desired  Is  usually  against  short- 
clrcuft  or  ground  and  the  relays  are  set  lo 
operate  at  J0o%  load  or  more :  it  Is  usually 
derlred  that  the  line  will  not  be  opened  un- 
der fluctuations  of  load  and  the  higher  set- 
ting is  found  to  give  more  reliable  service. 
Manufacturers: 
alien-Bradley    Co..    2SE    Greenfield    Ave.. 

Milwaukee.  Wis. 
Automatic    Switch    Co..     164    Grand    St., 

New   York.   N.   Y. 
Brown   A    Penglllv.    «07    B.    4th    St..    Los 

Angeles.  Cal.     "Merco." 
Canadian    Crocker- Wheeler  Co.,    Ltd.,   St. 

Catharines,    Ont.     Can. 
Canadian   General   Blectrlc  Co.,  Ltd      212 

Kins:   St..   W..   Toronto.    Ont..    Can. 
Canadian   We'tinehousa    Co..    Ltd.,    San- 
ford    and    Mvler    Sis..    Hamilton     Ont 
Can.     "Westlnghouse." 
Condlt   Electrical    Mfg.    Co.,    838    Summer 

St..  South  Boston.  Mass. 
CUTLER -HAMMER  MFG.  CO.  THE 
Milwaukee  Wis.  ■  C-H  Inverse-Tlme- 
Llmlt  Overload  Relay,  Biil'etin  10175. 
provides  protection  for  single  and  poly- 
Phase  Induction  motors.  It  may  be  usei 
t   type    of   Automatic   controller 


w-filcr 


l-lln    c 


■  and  with  any  type  of  mnnual 
controller  which  affords  low-vol'ng-1 
protection.  The  lnverse-tlm"-llmlt  fea- 
ture, wher'hv  Ik.     --'dlty  of  operation 


Bulletin  1017ft 
varies  Inversely  with  the  amount  of 
ov  rload.  Is  obtained  bv  retarding  the 
action  of  the  plungt  ra  by  oil  dashpots. 
C-H  Bulletin  10175  does  not  trip  on  the 
high    Initial    Inrush    of  current   Incident 

momentary  o v.  rload.  It  will  not.  how- 
ever, permit  an  overload  which  would 
do  harm  to  be  mnlntalned.  See  dis- 
play adv.  pages  1226-  1H30, —Adv. 
Cutter  Electrical  A  Mfg.  Co.  19th  and 
Hamilton  Sts..  Philadelphia,  Pa 
"I-T-E." 
Electric  Controller  A  Mfg.  Co..  The  2700 
E.    79th    St..    Cleveland,    Ohio.      "B,    C. 

GENER >  L  ELECTRIC  CO..  Schenec- 
tady. N.   Y.   (See  alv.  pages  1203-1223.) 

KLAXON  CO..  Newark.  N.  J. 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
and  Waterman  Sts..  St.  Lambert,  Que.. 


Broadway.     New 


Roller-Smith 

York,  N.  Y. 
Sundh    Electric    Co..    209    Parkhurst    St., 

Newark.  N.  J. 
Takamlne  Commercial  Corp.    120   Broad- 
way. New  York.  N.  Y.    "Olaf." 
VNITED  ELECTRIC   APPARATUS  CO.. 
1523-33   Columbus  Ave..    Boston.    Mass. 
Ward   Leonard  Electric   Co..  Mt.  Vernon. 

N.  Y 
WESTINQHOUSE   ELECTRIC    A   MEG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.  pages  1396-1402.) 
RELAY8,  A.C.,  OVER  VOLT  AGE. —Over- 
voltage  relays  are  constructed  on  both  the 
rlunger    or    solenoid,     and     the     Induction 
principle.      They    consist    essentially    of    a 
moving  element  which  may  be  adjusted  to 
close   a   set   of   contacts    when    the   voltage 


■    felaj 


;    for    t 


Manufacturers: 

GENERAL     ELECTRIC     CO..      Schenec- 
tady, N.   Y.   (S-e  adv.  pages  1303-1128.) 
WEJTINGHOIJSE     ELECTRIC    &     MFC 
CO..  Bast  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395-1402.) 
RELAYS,  A-C,  REVERSE-PHASE  AND 
?HASE-FAILURE.— If   one    of    the    phases 
on    a    polyphase    a-c    system    becomes    re- 
versed  the  direction  of  rotation  of  all    the 
motors   on    the    line    Is    reversed.      This    Is 
sometimes    a   very    serious    matter,    so    re- 
verse-phase relays  are  generally  used  with 
controllers    of    elevators,    cranes,    machine 
tools  and    other  motors  to  protect  against 
this    condition   and   open    the   circuit   when 
it  occurs.     When  one  phase  to  a  polyphasy 


..    ,  _        .1  be  excessive    If 

tor  is  loaded.     An  induction   motor 
:    start   if    one    phase    is    open,    and 


anected  that  with  normal  pi 
?  plunger  will  tend  to  move 


e  both  phase  failure  and  reversal  pro- 

i.      In    one    type    a    small    polyphase 

motor      Is     used,     which     operates 

it    a    spring.      When    the    phases   are 


Canadian  General  Electric  Co..  Ltd..  212 

Kind  St..  W..  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd..    San- 

for.1  *  Myler  Sts..  Hamilton,  Ont.,  Can. 

"Westlnghouse.  " 
Chlcaco      Automatic      Switch     Co.,     2336 

Wolfram    ''!..    Cl'iciifo.    Til. 
Condit    KlTtrlral    Mfjr    Co.,    838  Summer 

St.    Smith    Boston.   Mass. 
CITLFK-HAMMKR     MFG.     CO..     THE 

Milwaukee.     Wis       *""-H    Phase- Pa  I  lure 


outs  because  of  phase  failure,  protect* 
machinery  and  life  when  the  line 
phases  became  accidentally  reversed. 
and  stops  the  motors  when  voltage  be- 
comes abnormally  low.  The  relay  must 
be  used  with  a  controller  provided  with 
a  main  magnetic  contactor.  See  dis- 
play, adv.  pages  12  26- 1 230. —Adv. 

Cutter  Electrical  &  Mfg.  Co.,  lsth  and 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E,,, 

ELECTRICAL  DEVELOPMENT  &  MA- 
CHINE CO.,  2?1  N.  23rd  St.,  Philadel- 
phia,   Pa.       "Franklin."      (See    display 

Elevator  Supplies  Co.,  1515  Willow  Ave., 

Hoboken,  N.  J. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady,  N.   Y.   (S"e  adv.  pages  1203-1223.1 


York.  N.  Y. 

SCHWEITZER  &  CONRAD.  INC..  4431- 
4439  Ravens  wood  Ave.,  Chicago.  I1L 
"S.   AC." 

Sundh   Electric   C 
Newark,  N.  J. 

Takamlne  Commerlcal  Corp..  120  Broad- 
way. New  York.  N.  Y.     "Olaf." 

UNITED  ELECTRIC  APPARATUS  CO.. 
■" ~  Mass. 


1629-33    (..._ .    .„_ 

WE^TINGHOHSE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1396-1402.) 
RELAYS,  A.  C„  REVERSE- POWER.— 
Where  two  or  more  transmission  lines  are 
connected  to  the  same  bus  at  each  end.  a 
short  circuit  in  one  line  draws  power  from 
the  far  end  of  the  line  after  the  circuit 
breaker  has  opened  at  the  supply  end.  In 
order  to  have  the  line  opened  at  the  far 
'■nd    a  reverse-power  relay   Is   provided   at 


I's   direction   of   flow 
»versed.       One    comm. 


Condlt   Electrical  Mrg.   Co.,   838   Summer 

St ..  South  Boston,  Mass. 
CUTLER-HAMMER     MFG.     CO.,     THE. 

12th  St.  and  St.  Paul  Ave..  Milwaukee. 

Slt.i.&H"  ls" "'"""■  ""■  "*'"• 

Cutter  Electrical  A  Mfg.  Co.,  19th  and 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E." 

ELECTRICAL  DEVELOPMENT  A  MA- 
CHINE CO..  221  N,  23rd  St,.  Philadel- 
phia.   Pa.      "Franklin."      (See    display 


1IOLTZER- CABOT      ELECTRIC      CO" 

THE.   125  Amory  St,.  Boston,  Mass. 
KLAXON   CO..   Newark,  N.   J. 
PALMER      ELECTRIC     &      MFG.      CO  . 
„THE.  176  6th  St.,  Cambridge.  Mass. 

"""    Broadway,    New 


Roller- Smith    Co.,    : 
York,  N.  Y. 

Takamlne  Commercial  Corp.,  120  Broad- 
way.  New  York.  N.   Y.    "Olaf 

WEST1NGHOUSE  ELECTRIC  A  MFO 
CO.,  East  Plttsurgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 

RELAYS,  A-C,  UNDERLOAD.— Under- 
load relays  for  a-c.  circuits  are  usually 
made  similarly  to  the  overload  relays  and 
operate  on  the  principle  of  an  Induction 
ammeter,  or  are  of  the  plunger  type  and 
consist  of  a  solenoid  having  a  current  coil. 
The  contacts  are  either  circuit -opening  or 
-closing,   depending  on   local  condl- 


eircult 


The  moving  elen .„. 

tact    designed    to    close   or    oper 

when   the   current  falls  below  a  , .. 

mined  value.  They  are  used  principally 
for  the  disconnection  of  motors.  In  cases 
where  It  Is  desirable  to  stop  the  motor 
when  Its  load  la-jemoved  and  It  Is  running 

Manufacturers: 


.,_.  .  .  _.  (S<«  adv.  pages  1303-1223.) 
lVK-iTlNGHOU-iE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 


adv.  pages  1395-1402. 
RELAYS,      A-C,      UN 


EMF  ELECTRICAL  YEAR  BOOK 


voltages  up  to  300  volts,  and  through  po- 
tential trans  formers  for  higher  voltages. 
They     are     used     principally     with     circuit 


r  If  the.  power  c 


I  feed- 


er*  in    distribution    systems,    to   ... 

attendant  when  the  line  voltage  falls  below 
a  certain  value  or  fails  entirely. 

Manufacturers: 

Allen-Bradley    Co.,    280    Greenfield    Ave,. 


Mllwi 


,    Wis. 


Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St.,  New  York,  N.  Y. 
Autocall  Co.,  The,  Shelby,  Ohio. 
Becker     Electric    Works,     3005    Lincoln 

Ave.,    Chicago,    111. 
BENJAMIN    ELECTRIC    MFG.    CO.,    SOS 

W.     Washington     Blvd..     Chicago.     III. 

(See  display  adv.  pages  1231-1234.) 
Bunnell    &    Co..    J.    II..    32    Park    Place. 

New  York,  N.  Y.    "Bunnell." 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St..  W.,  Toronto,  pat..  Can. 
Canadian    Westlnghouse   Co.,    Ltd.,   San- 
ford    and    Myler    Sts..    Hamilton,    Out.. 

Can.     "Westlnghouse." 
Cobb   Electric   Appliance  Co.,   Lanesvilte 

Terrace,  Boston,  Mass. 
Condit   Electrical  Mfg.    Co.,   838   Summer 

St..    South   Boston,   Mass. 
CUTLER-HAMMER    MFG.     CO.,     THE. 

12th  St.  and  St.  Paul  Ave..  Milwaukee, 

Wis.     "C-H."     (See  display  adv.  pages 

1226-1230.) 
Cutter   Electrical  &  Mfg.   Co..   19th   and 

Hamilton   Sts..   Philadelphia.   Pa.      "I- 

Electric  Controller  &  Mfg.  Co.,  The. 
2700  E.  ?9th  St..  Cleveland.  Ohio.  "E. 
C.  &  M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-12:3 .) 

Hall    Switch    &    Signal    Co..    Garwood. 

HOLTZER  -  CABOT   ELECTRIC   CO.. 

THE.    125  Amory  St.,  Boston,  Mass. 
KLAXON  CO.,    Newark.   N.  J. 
Protective    Signal    Mfg.    Co..    The,    1300 

W.  32nd  Ave.,    Denver,  Colo. 
Roller-Smith     Co.,     233    Broadway.    New 

York,  N.  Y. 
Stanley  &  Patterson.  34  Hubert  SL.  New 


N.  Y. 
WESTINOHOUSE    ELECTRIC    &    MFC 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.  pages  1396-1402.) 
RELAYS.  BELL  ALARM.— These  are 
auxiliary  relays  used  chiefly  in  power 
plants  and  substations  to  ring  an  electric 
bell  or  gong  notifying  the  attendant  that 
some  abnormal  condition  exists,  such  as  a 
circuit  breaker  opened,  excessive  or  low 
voltage  on  the  bus.  a  generator  or  con- 
verter fallen  out  of  step,  high  or  low  water 
level  at  a  water-power  dam,  a  hot  bearing 
on  some  machine,  and  numerous  other 
troubles  that  should  receive  Immediate  at- 
tention. As  a  rule,  such  relays  are  quite 
simple,    including    means    for    closing    the 


--■-    — .These  relays __ ..... 

vlded  with  a  hand  reset  device,  thus  mak- 
ing it  necessary  for  the  operator  to  remit 
the  relay  In  order  to  atop  the  ringing  of 
the  alarm.  For  Instance,  the  arm  of  a 
circuit  breaker  on  opening  bridges  two 
contacts  In  the  relay  circuit;  a  thermostat 
on  a  bearing  closes  the  relay  circuit  when 
excessive     bearing     temperature     develops, 

M  an  u  fact  u  ran: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.  (See  adv.  pngea  1203-1223.) 

WESTIN'GHOCSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa,  (See  display 
adv.   pages  1396-1402.) 

RELAYS.  BURGLAR  ALARM— These 
relays  are  used  mostly  with  closed-circuit 
burglar-alarm  systems.  When  any  of  the 
rontact  circuits  Is  broken  at  a  door,  win- 
dow or  other  attempted  point  of  entry,  the 
relay  Is  actuated  and  closes  the  clrCU.lt 
of  the  alarm  bill,  sometimes  also  of  an 
annunciator  to  indicate  where  the  Intruder 
tried  to  enter,  and  occasionally  also  the 
circuit  to  police  or  protective  association 
headquarters.  It  may  also  turn  on  all  the 
lights  in  the  house  by  actuating  a  master 


switch.  Other  relays  operate  on  closing 
of  the  circuit  In  special  cases,  or  on  short- 
;;ircultlng  part  of  a  closed -circuit  sys- 
tem. The  simplest  forms  are  called  con- 
stant-ringing     drops,     see     Drops,     burglar 


>uld  be 


spendable 


1.  The 


elay 


a    place    and    one    not 

readily  accessible  for  attempts  at  tamper- 
ing: preferably  It  Should  be  completely 
enclosed. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 

Dearborn  St.,  Chicago.  III.    "Con-Tao- 

Tor."     (See  display   adv.   page   128S.) 

Auth     Electrical    Specialty     Co..     423    E. 

53rd  St..  New  York,  N.  Y. 
BENJAMIN    ELECTRIC    MFG.    CO..    SOS 
W.    Washington    Blvd.,    Chicago.    111. 
"Tele code."     (See    display   adv.    cages 

Bunnell  &  Co..  J.  H..  32  Park  Place,  New 

York,   N.    Y.     "Bunnell." 
EDWARDS  &  CO.,  INC..   140th  and  Ex- 


York.  N.   Y. 
SIGNAL  ELECTRIC  MFG.  CO..  Menoral- 
,  Mich.     "Signal. " 
~   ~    terson,  3t 

UNITED" ELECTRIC  APPARATUS  CO.. 

1523-33   Columbus   Ave..    Boston,    Mass. 
WE-TINGHOUSE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh.  Pa.     (See  display 

adv.  pages  1395-1102.) 
RELAYS,  O-C  DIFFERENTIAL.— Dlf - 
Fe rent] nl  relays  have  two  separate  coils. 
differentially  wound,  and  operate  a  plunger 
or  armature  only  when  an  unbalance  In 
|r.«  two  windings  occurs;  that  is.  when  th- 
differential  eurrent  reaches  a  predetermined 
value.  Relays  of  this  type  are  used  large- 
ly for  telephone  nnd  telegraph  work.  They 
are  also  used  extensively  on  three-wire 
d-c.    systems,    as    with    balancer    sets,    to 

positive  or  negative  line  and  neutral,  as  is 
usually  caused  by  heavy  unbalanced  loads. 
They  are  especially  desirable  In  the  protec- 
tion of  lighting  circuits.  Also  see  Relays. 
telephone,  and  Relays,  telograph. 

Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1*01-1221.) 

WF  TINC!H(H-SE     KLIiCTiilC     &     MFG. 

CO..  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1396-1402.) 
RELAYS,  O-C.  OVERLOAD.— Overload 
relays  for  d-c.  circuits  usually  consist 
of  a  small  solenoid  of  the  plunger  type 
and  a  pilot  contact  mechanism,  which  in 
operated  when  the  plunger  Is  attracted. 
The  pilot  contact  Is  normally  closed  when 
used  In  connection  with  a  magnetic  con- 
tactor or  the  holding  coll  of  a  circuit 
hrwiker  and  normally  oiien  when  u*ed 
with  a  tripping  -.-oil.  The  coll  of  the  relay 
Is*  connected  In  the  circuit  to  b->  prompted. 
The  current  at  which  the  relay  trips  w 
varied  by  raising  or  lowering  the  plunder 
or  bv  a  slldinp  weight.  Instantnn^-oiis- 
tn;>  relays  operate  Instantly  when  the  cur- 
rent for  which  they  are  set  Is  reached. 
Inverse -time -element    relays 


(by  n 


oil  d       , 
i  as  a  bellows),  so  th 


.  ...   _..   _-vfce 
t  they  will  no 


radley    Co.,    280    Greenfield    Ave. 


.  Columbus.  Ohio. 


ford   and   Myler   Sts..   Hamilton,   Ont.. 
Can.     "Westlnghouse." 
Condit    Electrical   Mfg.   Co..    838  Summer 
St.,  South  Boston,  Mass. 


CUTLER -HAMMER  MFG.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Overload  Relay 
No.  177  Is  us  d  where  overload  protec- 

<>r  delated  action  Is 
desired.  A  momen- 
tary overload  will 
not   cause   the   relay 


i   trip. 


overload  Is  sustained 


controller    circuit    in 
time   to   prevent   in- 
Jury     to     the     miitor. 
When  once  the  con- 
trol  circuits   are  op- 
ened    they    will    re- 
main   so   until   some 
C  H  Overload       master    controller    is 
Relay  No    177      operated.       See     dls- 
Relay  No.  177     p£=y  ^    p^,  1M6_ 

1230.— Adv. 
Cutter   Kl.Ltrleal   ft  Mfg.   Co..   19th  and 
Hamilton   Sts.,   Philadelphia.   Pa.     "I- 

Eleclr'lc  Controller  &  Mfg.  Co..  The,  270O 
E.  79th  St..  Cleveland,  C  '"      ""    "    '- 


M  " 


;.  c.  & 


GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (S-e  adv.  pages  1203-1223.) 

KLAXON   CO.,   Newark.   N.   J. 

Roller-Smith  Co..  233  Broadway,  New 
York.   N.    Y.      ■■Imperial." 

Srnidh  Electric  Co..  20»  Parkhurst  St., 
Newark.  N.  J. 

Takamlne  Commercial   Corp..  120  Broad- 
way, New  York,   N.   Y.      "Olaf." 
-  UNITED  ELECTRIC  APPARATUS  CO., 
3529-33    Columbus   Ave..   Boston,   Mass. 

Ward  Leonard  Electric  Co.,  ML  Vernon, 

WESTINGHOUSE  ELECTRIC  &  MFC. 
CO..  East  PitUourgh,  Pa.  (Sea  display 
adv.  pages  1395-1403.)  '  - 

RELAYS,  D-C,  OVERVOLTAQE.— Over- 
voltage  relays  for  d-c.  circuits  are  made 
In  both  the  Instrument  or  voltmeter  type 
and  the  solenoid  type,  similar  to  the  under- 
voltage  relays.  In  the  Instrument  type, 
the  moving  pointer  carries  a  contact  which 
meets  a  stationary  one  at  any  predeter- 
mined voltage  and  either  closes  a  tripping 
irt'ull  or  an  alarm  circuit.  The  solenoid 
type  is  similar  to  the  overload  rslay,  ex- 
cept that  It  Is  connected  across  the  line. 
These  relays  are  used  on  circuits  subject 
to  a  variation  of  voltage,  and  In  some 
cases  merely  summon  an  attendant  when 
the  voltage  increases  above  a  certain  value. 
Another  common  use  Is  In  storage -battery 
charging  where  they  are  used  to  Open  the 
circuit  when  the  battery  voltage  reaches 
a  certain  value  assumed  to  Indicate  fully 
charged   condition. 

GENERAL     ELECTRIC     CO..      Schenec- 
tady. N.  Y.   (S-e  adv.  pages  1203-1223.) 
Hoi  lor- Smith     Co..    233    Broadway,    New 

York.  N.  Y.    "Imperial." 

WESTINOHOUSE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh,  Pa.    (See  display 

adv.   pages  1395-1403.) 

RELAYS,     D-C,     REVERSE-CURRENT. 

— Re  verse -current  relays  are  used  to  bring 

about    an    opening   of   the    circuit    when    a 

rsal   of   current   occurs,    and    generally 


Dperate 


■nil 


>elays    may     be    of    the 

...    rotating  armature   type 

tally  circuit-closing,  so  that  on 
current  a  olrcult  is  closed 
ipplng    device,    causing    the 


of     the 


d  causes  the  Indicating 
g  In  the  opposite  dlrec- 

cts  in   the  tripping  clr- 


releaslng 
-ough  it  r 


i  c  char 


i    the 


rent 


to  -rovlde  protect1! 

trolytlc  ] 


relays 


e    much    used 
.  tery  charging, 
...     .r ng  In   parallel,  dec- 
eases, etc.    They  are  also  widely 

__     _he    protection    of   synchronous 

converters,  which  require  sensitive  relays 
to  prevent  running  Inverted,  and  on  motor- 
?enerators  and  other  places  where  energy 
may  How  In  the  reverse  direction  Into  a 
short-circuit.  In  the  case  of  battery- 
charging  sets,  these  relays  prevent  the 
battery  discharging  bacR  into  the  gener- 
ator or  ott-er  charging  circuit  when  the 
charging  voltage  falls  or  falls  below  that 
of  the  battery. 
Manufacturers: 
Allen-Bradley   Co..    3S(   Greenfield    Ave., 

Milwaukee.    Wis.  /  _     ,-     _  I    ,. 


jbyLjOOgle 
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Anderson  Mfg.  Co..  Albert  ft  J.   M.,  2 

305  A  St.,  Boston.  Mass. 
Autocall  Co.,   The,    Shelby,   Ohio. 
AUTOMATIC       REC  LOSING       CIRCUIT 

BREAKER  CO.,  THE.  6th  ml  Wesley 

Avea.,  Columbus.  Ohio. 
Automatlo    Switch    Co.,     164    Grand 

New  York.   N.  T. 
BrlegH   &   Stratum    Co.,    1047    Louis   . 

Milwaukee.  Wis.     "Basco." 
Canadian  Genera!  Electric  Co..  Ltd.,  212 

King  St.,  W.,  Toronto.  Oot.,   Can. 
Canadian   Westlnghouse  Co..   Ltd.,   San- 
ford   and   Myler  Stt.,  Hamilton,   Ont. 

Can.      "Weatlnghouae." 
Condlt  Electrical   Mir.   Co.,   838   Summer 

St.,  South  Boston.  Mas*. 
CUTLER-HAMMER     MFG.     CO.,    THE, 

12th  St.  and  St.  Paul  Ave..  Milwaukee, 

Wis.     "C-H."     (See  display  adv.  pages 

1226-1230.) 
Cutter   Electrical   A    MfB.    Co..    19th   and 

Hamilton    Sta..    Philadelphia,    Pa.      "I- 

T-B." 
Eaaex    Storage    Battery    ft    Supply    Co., 

Inc.,  279-81  Halsey  St..  Newark.  N.  J. 
GENERAL     ELECTRIC     CO..      Bchtnec- 

tady.  N.  Y.  (See  adv.  pages  1203-1253.) 
Hall  Switch  A  Signal  Co.,  Garwood,  N.  J. 
HOLTZER  -  CABOT      ELECTRIC      CO., 

THE,  126  Amory  St.,  Boston,  Mass. 
KLAXON   CO.,  Newark.   N.   J. 
Roller-Smith    Co..    233     Broadway.    New 

York.   N.    Y.      "Imperial." 
SANGAMO  ELECTRIC   CO.,  Springfield. 

111.     "Sangamo." 
Takamfne  Commercial  Corp..   1*0  Broad- 


adv.  pages  1396-1402.) 
RELAYS,  D-C,  UNDERLOAD.— Under- 
load relays  are  often  of  the  rotating  arma- 
ture type  and  may  be  either  circuit-open- 
ing or  circuit- closing,  containing.  In  most 
cases,  both  current  and  potential  colls. 
They  are  also  frequently  of  the  meter 
type,  having  an  ammeter  movement  ar- 
ranged bo  that  when  the  current  falls  to  a 
predetermined  value  the  relay  contacts 
close  the  tripping  circuit  of  a  circuit 
breaker. .  Another  form  Is  the  solenoid 
type,  arranged  so  that  on  a  minimum  cur- 
rent the  pull  of  a  spring  exceeds  that  of 
the  plunger  and  the  tripping  circuit  is 
then  actuated.  One  or  the  principal  uses 
of  these  relaya  Is  In  atorage- battery 
charging,  when  the  charging  current  de- 
creases to  a  certain  value  and  It  Is  de- 
sirable  to   Interrupt  the    circuit  before   the 


York,  N.  Y.     "Imperial." 

WBSTINGHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.   pages   1395-1402.) 

RELAYS,      D-C       UNDERVOLTAOE.— 

These   relays,  which  are   sometimes    called 

no-voltage   relays,    are    commonly    used    In 

for  the  starting  and  protection  of  motors. 
They  usually  consist  of  a  small  solenoid 
and  plunger  similar  to  those  In  an  overload 
relay,  but  differ  in  that  they  are  connected 
across  the  line  and  only  operate  when  the 
voltage  falls  to  a  predetermined  value, 
usually  hair  of  normal  voltage.  These 
relays  are  usually  made  circuit -closing. 
Some  relays  operate  on  the  Instrument 
principle,  having  a  mechanism  similar  to 
a.  moving-coil  voltmeter.  When  used  for 
motor  protection  they  prevent  the  exces- 
sive current  that  would  flow  If  the  power 
came  back  on  the  line  after  the  motor  had 
slowed  down  or  stopped  without  having 
the  starting  resistance  restored  to  the 
armature  circuit.  They  are  also  used  with 
feeders  In  distribution  systems,  but  In  this 
case  usually  sound  an  alarm  when  the 
voltage  falls  a  certain  percentage  below 
Its  normal  value. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee,  Wis. 

Auth  Electrical  Specialty  Co.,  422  E.  63rd 
St..  New  York.  N.  Y. 

Autocall  Co.,  The,  Shelby.  Ohio. 

AUTOMATIC  RECLOSING  CIRCUIT 
BREAKER  CO.,  THE.  6th  and  Wesley 
Avss..   Columbus.   Ohio. 

Automatic  Swltrh  Co..  164  Grand  St.. 
New  York.  N.  Y. 

BENJAMIN   ELECTRIC    MPG.    CO..    806 
W.    Washington    Blvd.,    Chicago.    HI. 
(See   display   adv.    pages   1231-1234.) 


.,  J.  H.,  22  Park  Place,  New 
.     "Bunnell." 
___ieral  Electric  Co..  Ltd 

King  St.,  W..  Toronto.  Ont.,  Can, 
Canadian   Westlnghouse   Co..   Ltd.,  San- 
ford    and    Myler    Sts.,    Hamilton,    Ont., 

Can.    "Westlnghouse." 
Cobb   Electric   Appliance   Co.,   Lanes vt lie 

Terrace,   Boston,   Mass. 
Condlt   Electrical   Mfg.    Co..    838   Summer 

St..  South  Boston,  Mass. 
CUTLER -HAMMER     MFG.     CO.,     THE, 

12th  St.  and  St.  Paul  Ave..  Milwaukee, 

Wla.    "C-H."    (See  display  adv.  pages 

1226-1230.) 
Cutter  Electrical   ft  Mfg.   Co.,   19th  and 

Hamilton    Sts.,    Philadelphia,    Pa.       "I- 

T-E." 
Deagan.    Inc.,   J.    C.    17T0   Berteau   Ave., 

Chicago.  III. 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (S-e  adv.  pages  1203-1222.) 

Hall  Switch  A  Signal  Co.,  Garwood.  N.  J. 

HOLTZER  -  CABOT  ELECTRIC  CO.. 
THE.   125  Amory  St..  Boston,  Mass. 


._ ...   Colo. 

Railroad  Supply   Co.,  The.   2 
■       i  St..  Chicago.    111. 


Roller-Smith  Co.,  233  Broadway,  New 
York.    N.    Y,      "Imperial." 

SIGNAL  ELECTRIC  MFO.  CO..  Menomi- 
nee, Mich.      "Signal." 

Stanley  A  Patterson,  24  Hubert  St.. 
New   York.    N.    Y. 

Sundh    Electric  Co.,   209   Parkhurst   St.. 

>rp..  120  Broad - 


WESTINGHOUSE    ELECTRIC    A    MFG. 

CO.,  Bast  Pittsburgh,  Pa.    (See  display 

adv.  pages  1395-1402.) 
RELAYS,    DIRECTIONAL.— See    Relays, 
a-c,   reverse   power;   also  Relays,   d-c,  re- 

RELAYS,  FIELD  REGULATOR.— Relays 
are  often  used  with  d-c.  motors  to  main- 
tain full  Held  strength  and  thus  prevent 
excessive  armature  currents  during  start- 
ing or  on  overload.  The  relays  are  essen- 
tially small  solenoids  with  a  plunger  oper- 
ating against  spring  tension.  When  the 
armature  current  exceeds  a  predetermined 
value  the  plunger  pulls  up  and  closes 
contacts  which  short-circuit  the  shunt- 
fteld  rheostat  giving  full  field  strength 
until  the  current  decreases,  when  the 
plunger  drops  and  weakens  the  field.  This 
cycle  Is  repeated  rapidly  until  the  motor 
Is  brought  to  the  speed  determined  by  the 
rheostat  setting.  It  thus  Insures  a  safe 
starting  of  adjustable -speed  motors  with 
the  Held  rheostat  permanently  set  to  give 
the   desired  speed. 

Relays  are  also  used  somewhat  In  the 
regulation  of  generator  voltage.  They 
operate  to  vary  the  field  strength  in  these 
cases  also.  Because  of  the  fact  that  these 
devices  consist  of  more  .than  the  relay 
Itself  and  that  they  operate  to  provide 
voltage  'regulation,  they  are  called  regu- 
lators.     See   Regulators,    generator    Held. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.vW..  Toronto.  "   "      ~ 


CanadL 
ford   i 


I    M-I-, 


itlnghou 


.    Ltd., 


,    Hamllto 


Ont.. 


"Westlnghouse. 
CUTLER -HAMMER     MFG.     CO..     THE. 

12th  SL  and  St.  Paul  Ave..  Milwaukee, 

"C-H."    (See  display  adv.   pages 

230.) 
Electrical   A   Mfg.    O 

Hamilton   Sts.,   Phlladelphl 

T-E." 
Electric  Controller  ft  Mfg.  Co.,  The.  2TO0 

E.  79th  St..  Cleveland,  Ohio.     "E.  C.  A 

M." 
Roller-Smith    Co..     233    Broadway,     New 

York,  N.  Y. 
Sundh    Electric    Co..    209    Farkhurst   St., 

Newark.  N.  J. 
UNITED  ELECTRIC  APPARATUS  CO.. 

1629-33   Columbus  Ave..    Boston.    Maas. 
Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 
RELAYS,    FIRE-ALARM.  —  Electromag- 
paratus   or   Instruments   operated 
primary 


more  reliable  sources  of  supply  of  greater 
energy.  They  are  used  principally  on 
closed -circuit  systems,   In  which  the  small 


letic    i 


>paratus    i 
elatlvely  a 


current  flowing  In  the  line  holda  the  relay 
armature  In  the  operated  position  and 
when  the  alarm  is  sent  In  closes  the  cir- 
cuits   to    the    register    apparatus    and    the 

Manufacturers: 

ABSOLUTE  CON -T AC-TOR  CO.,  127  N. 
Dearborn  St.,  Chicago,   111.      ■•Con-Tac- 
Tor."     (See  display  adv.  page  1286.) 
Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St.  New  York.  N.  Y. 
Autocall  Co.,   The,  Shelby,  Ohio. 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago,   New    York,    San    Francisco,    To- 
ronto,    Relay  equipment  for  industrial 
and  Are  alarm  signals. — Adv. 
Bunnell  A  Co.,  J.  II.,  32  Park  Place.  New 

York.  N.  Y.     "Bunnell." 
EDWARDS  A  CO..   INC.,  140th  and  Ex- 
terior Sts,.   New  York,  N.  Y. 
Foote,  Plerson  &  Co.,  Inc.,  160-IB2  Duane 

St.,  New  York,  N.  Y. 
Gamewell  Fire  Alarm  Telegraph  Co.,  The, 

Newton  Upper  Falls,  Mass 
HOLTZER -CABOT      ELECTRIC      CO.. 

THE.  125  Amory  St..  Boston.  Maas. 
McFell   Signal  Co.,   *"""   "     "~" 
Chlcago,  111. 

'anhattan    EU _.    ,. 

17   Park   PI.,  New   York,   1..    .. 
Roller-Smith    Co.,     233    Broadway,    New 

York,  N.  Y. 
Stanley  A  Patterson,  34  Hubert  St.,  New 

York,  N.  Y. 
UNITED  ELECTRIC  APPARATUS  CO., 

1529-33  Columbus  Ave.,  Boston.  Mass. 
RELAYS,  RADIO.— Radio  relays  are 
used  to  Intensify  the  currents  flowing  In 
the  local  receiver  circuit  and  give  a  louder 
sound  They  have  also  been  used  In  auto- 
matic recording  of  messages,  In  which  case 
a  sensitive  polarised  relay,  aim  liar  to  those 
used  on  telegraph  circuits.  Is  inserted  In 
the  receiving  circuit.  The  action  of  thin 
relay  opens  and  closes  a  set  of  contacts 
which  operate  an  ordinary  Morse  or  line 
telegraph  recorder.  The  other  types  of 
relays  used  for  giving  a  stronger  current 
in  the  'phones  are  usually  modifications  of 
the  polarised  relays,  so  constructed  as  to 
give  greater  sensitivity. 
Manufacturers: 
Adams  Morgan  Co..  Alvln  Place.   Upper 


.   Halsted   t 


arch   Corp.,   81 


Montclalr,  N.  J. 
American    Radio     " 

Park  Row,  New  York,  N.  Y. 
Auth  Electrical  Specialty  Co.,  422  E.  53rd 

St..  New  York,  N.  Y. 
Automatic    Switch    Co.,     154    Grand    St, 

New  York,  N.  Y. 
Clapp-Eastham  Co..   139  Main  St.  Cam- 


bridge. Mass. 


wain,      2918     N.     16th     St, 


graph    Co.,    14 IS    Sedgwick    Ave..    New 

York,   N.  Y. 
GREBE    A    CO.,    INC..    A.    H..    TO    Van 

Wyelc     Blvd..     Richmond     Hill,     N.     Y. 

"Grebe  Radio." 
International    X-Ray    Corp..    326    Broad- 
way. New  York,  N.  Y. 
Kennedy   Co.,    The   Colin   B..    140   Second 

St.,   San   Francisco.  CaL 
Liberty     Electric     Corp.,     Port     Chester, 

N.  Y. 
Manhattan   Electrical    Supply   Co.,    Inc., 

17  Park  PI.,  New  York.  N.  Y. 

Radio     Equipment    Cp.,_    27     S. 


UNITED  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave..  Boston.  Mass. 

WESTINOHOUSE  ELECTRIC  *  MPO. 
Co.,  East  Pittsburgh,  Pa  (See  display 
adv.  pages  1395-1402.) 

Wireless  Specialty  Apparatus  Co.,  C  and 
Fargo  Sts.,    Boston.  Mass. 

RELAYS.  SPECIAL  AND  MISCELLA- 
NEOUS.— There  are  many  types  and  forms 
of  relays  not  listed  above  that  are  made  to 
meet  special  conditions.  Some  of  these  are 
very  sensitive  multiple -contact  or  multi- 
ple-circuit relays  used  for  the  protection 
of  generators  on  transmission  systems. 
They  are  arranged  to  operate  only  In  case 
of  a  ground  or  fault  occurring  in  the  gen- 
erator windings,  and  do  not  respond  to 
unbalances,  overloads,  underloads,  or  even 
short-circuits  on  the  lines.  Other  relays 
called  secondary  or  control  relays  are  used 
In   connection  with  motor"  operation,  where 

capable  of  carrying  the  total  motor  current. 
but  merely  operate  the  relay  switch  which 
closes  and  opens  the  main  circuits.  Con- 
trol relays  are  also  frequently  used  for 
operating  the  closing  coll  circuits  of  elec- 
trically recloscd  circuit  breakers.  Relays 
for  use  on  high-voltage  circuits,  called 
post-type  relays,  are   made  for  mounting 
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ting  post.  They  are  arranged  to 
close  the  relay  contacts  at  the  other  end 
of  the  Insulator,  the  motion  being  trans- 
mitted by  an  Insulating  rod  attached  to 
the  plunger.  Relays  are  -often  used  In 
test! nit  work  to  indicate  when  a  certain 
condition  of  voltage  or   current  has  been 

recording  device  or  a  circuit  closer'  or 
breaker  In  railroad  and  other  signaling 
circuits  relays  frequently  operate  on  bat- 
tery or  other  feeble  line  currents  to  actuate 
local  circuits  requiring  heavier  currents 
for  operating  lamps,  semaphored,  etc 
Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 

Dearborn  St.,  Chicago,  111.      "Con-Tac- 

Tor."    (See  display  adv.  page  1288.) 

Autocall  Co..    The,   Shelby.   Ohio. 

Automatic    Switch    Co.,    164    Grand    St., 

New  York.  N.  Y. 
Becker  Electric  Works.  3055  Lincoln  Ave., 

Chicago,  HL      , 
BENJAMIN    ELECTRIC    MFO.    CO.,    806 
W.     Washington     Blvd.,     Chicago,      III. 
(See  display   adv.   pages    1231-1234.) 


-ork,  N.  Y.     "Bunnell." 

Canadian  General  Electric    _ 

King  St.,  W„  Toronto,  Ont 


Ltd.,  313 


Canadian  Westlnghoust  Co.,  Ltd.,  San- 
ford  and  Myler  Sts..  Hamilton.  Ont, 
Can.      "Westinghousa." 

Cobb  Electric  Appliance  Co.,  Lanesville 
Terrace,  Boston.  Mass. 

Electric  Heat  Control  Co.,  The,  2711 
Church    Ave.,    Cleveland,    Ohio. 

ELECTRIC  SERVICE  SUPPLIES  CO., 
'    ™      '    '      "'    ,    Philadelphia. 


i   and   Cambria   ; 


ELECTRICAL  DEVELOPMENT  &  MA- 
CHINE CO.-,  221  N.  23rd  St..  Philadel- 
phia, Pa.  "Franklin."  (See  display 
adv.  page  1260.) 

Poote,  Plerson  &  Co. 
St.,  New  York.  N. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.) 

Hall  Switch  &  Signal  ,  Co.,  Garwood, 
N.J. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St,   Chicago.   Bl.     '" 


N.  Y. 
Nachod  Signal  Co.,  Inc.,  4771-4777  Louis- 

vllle  Ave.,   Louisville.   Ky. 
Queen-Gray  Co.,    ------ 


, -.   .0  Johnson  St.,  Ger- 

man town.   Philadelphia.  Pa. 

Roller -Smith  Co.,  233  Broadway,  New 
Tork.  N.  Y. 

SCHWEITZER  &  CONRAD,  INC..  4431- 
4439    Ravens  wood    Ave.,    Chicago,    TIL 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard -Baltimore." 
Stanley  &  Patterson,  34  Hubert  St.,  New 


York.  N.  Y. 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark,  N.  J. 
Takamine   Commercial  Corp..  120  Broad- 
way, New  York,  N.  Y.     "Olaf." 
UNITEO*EI,ECTRIC  APPARATUS   CO., 
1629-33   Columbus   Ave.,    Boston.   Mass. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1396-1402.) 
Weston    Electrical    Instrument    Co.,   Wa- 

verly  Park,  Newark,  N.  J. 
RELAYS,  TELEGRAPH.— Several  forms 
of  relays  are  used  In  telegraph  systems, 
both  In  the  simple  closed -circuit  single- 
working  systems  and  the  more  complicated 
duplex,    quadruple!,    printing    and    aubma- 


the  local  Bounders  when  operated.  It  con- 
sists merely  of  a  double-pole  electromagnet 
with  a  light  armature  and  retractile  spring, 
provided  with  suitable  adjustments  and 
local  contacts.  They  are  usually  wound 
for  150  ohms. 
Duplex    and    quadruples    telegraphy    re- 

Julre  the  use  of  special  relays,  the  aff- 
erent systems  giving  rise  to  the  polar 
relay  and  the  neutral  relay.  The  polar 
relay  is  one  which  operates  In  response 
to  a  change  in  the  direction  of  the  current 
In  a  controlling  circuit  It  is  composed  of 
a  differential  magnet,  so  constructed  that 
equal  currents  in  the  two  windings  produce 
neutralising  magnetic  fields.  The  armature 
Is  a  permanent  magnet  and  when  drawn 
to  one  pole  or  the  other,  due  to  a  change 
In  current,  will  remain  there  Until  the 
next  change  in  direction.  The  neutral 
relay  is  one  which  operates  in  response  to 
a  change  In  tho  strength  of  the  current  In 
a  controlling  circuit,  Irrespective  of  the 
direction   of  the    current.      Differential    re- 


lays not  having  a  polarized  or  permanent 
magnet  armature  are  also  used.  These 
relays  are   also  used  In  printing  telegraph 


changes  for  the  different  signal  characters. 

of  several  special  forms  of  relays.    Among 
days   in  which  a 

by  a  small 

to  the  moving  col!  of  the  primary  receiving 
Instrument  Variations  In  the  electrical 
resistance  of  the  selenium  cell  due  to  the 
application  and  removal  of  light  rays  con- 
trol the  operation  of  local  circuits.  An- 
other type  used  Is  known  as  the  gold-wire 
relay.  This  Is  a  sensitive  relay  Invented 
by  Mulrhead  and  used  in  submarine  cable 
signaling.  The  Brown  drum  relay  Is  also 
*      this  the  moving  coll  of  " 


5  im 


attached  t 


mall 


drum,  composed  of  an  Insulating  and  two 
conducting  surfaces.  There  are  also  other 
special  forms  used  for  this  type  of  sig- 
naling. The  Gills  tad  vibrating  relay  Is 
another  sensitive  relay  used  In  various 
telegraph  systems.  The  local  contact  ar- 
mature Is  kept  in  continuous  vibration  by 
means  of  a  local  battery.  Incoming  signal 
Impulses  act  to  hold  the  armature  in  con- 
tact with  right  or  left  stop,  depending  upon 
the  polarity  of   the  line  current 

Manufacturers: 

Bunnell  &  Co.,  J.  H..  32  Park  Place,  New 
York,  N.   Y.     "Bunnell." 

De Forest  Radio  Telephone  &  Telegraph 
Co..  141K  Sedgwick  Ave.,  New  York. 
N.  Y. 

Poote,  Plerson  A  Co..  Inc.,  160-162  Duane 
St.,  New  York,  N.  Y. 

Liberty    Electric    Corp,     Port     Cheater. 


Morkrum     Co.,     1410     Wrlghtwood    Ave., 

Chicago.  III. 

SIGNAL  ELECTRIC  MFO.  CO..  Menomi- 
nee. Mich.     "Signal." 

UNITED  ELECTRIC  APPARATUS  CO.. 
1629-33   Columbus  Ave.,   Boston,    Mass. 

Western  Electric  Co.,  Inc.,  195  Broadway. 
New  York,  N.  Y. 

RELAYS,  TELEPHONE. —  There  are 
many  forme  of  telephone  relays,  all  of 
which  consist  essentially  of  an  electro- 
magnet with  an  armature  arranged  to 
close  or  open  electrical  contacts.  They 
difler  from  other  relays  in  being  quite 
compact  and  cheap.  The  contacts  are 
usually  on  springs,  which  may  have  their 
tension  adjusted,  thus  varying  the  operat- 
ing characteristics.  The  principal  types  of 
telephone  relays  used  are  as  follows; 

The  cutoff  relay  is  the  one  which  cuts 
the  line  relay  from  the  line  when  the 
operator    answers    a    call.       It    Is    usually 

It  Is  used  also  In  automatic  telephone 
circuits,  where  it  Is  operated  by  the  release 
trunk,  a  wire  which  corresponds  to  the 
sleeve  wire. 

A  differential  relay  Is  one  which  has  two 
opposing  windings.  It  will  not  operate 
until  the  current  In  one  of  them  decreases, 
or  becomes  stronger,  or  reverses,  so  that 
both  windings  aid  Instead  of  oppose  each 
other.  Differential  relays  of  all  these 
three    types    are    used    frequently    in    tel- 

The  line  relay 
Is  normally  conn 
subscriber's  line 
switchboard    has    _ 

a  line  lamp  or  to  initiate  the  action  of 
automatic  switches.  Each  automatic 
switch  usually  has  a  line  relay.  In  most 
cases  actuated  by  the  subscriber  In  con- 
trolling the    switch. 

A  marginal  relay  Is  one  which  will  not 
operate  on  a  certain  current  but  which 
will  pull  up  on  a  greater  current. 

A  locking  relay  or  lockup  relay  is  one 
which,  when  operated,  remains  In  an  oper- 
ated position   until  released  by 


lay  whose  winding 
to   the   line.     Each 

i    common -battery 


cally   I. 


l    catch    to    hold    the    

springs.     An  electrically  locking  relay   has 
l  winding  and  a  contact;   the  latter  closes 
he    circuit  of   the    winding  and  holds    the 
elay  energised. 
Manufacturer*: 
American  Electric  Co.,  6401  S.  State  St., 

Chicago.   111. 
Auth  Electrical  Specialty  Co.,  422  E.  63rd 

St.,   New  York.  N.  Y. 
BENJAMIN  ELECTRIC   MFG.   CO..    Chi- 
cago,      New      York.       San       Francisco, 
Toronto.     The  Benjamin  Telecode  relay 

S13 


makes  it  possible  to  hear  the  telephone 
bell,  or  other  signal, 
-.   distance 


■r  abov 


noise 


Ben  jam 


Telo- 


Conncctcd  In  the  cli 

cult  of  the  telephone 

will,  upon  receiving 
the  electrical  impulse 
of  the  signal,  close  " 


secondary  circuit  consisting  of  a  bat- 
tery and  electric  horn  or  other  device. 
This  may  be  located  at  any  convenient 
point  from  which  It  may  be  effectively 
heard. — Adv. 
Couch  Co..  Inc..  S.  H..  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Qulncy, 

DeForest  Radio  Telephone  ft  Telegraph 
Co.,    1418   Sedgwick   Ave.,    New    York 

Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo.  N.  Y.     "Federal." 

HOLTZER  -  CABOT  ELECTRIC  CO., 
THE    125  Amory  St.,  Boston,  Mass.     ~ 

KELLOGG  SWITCHBOARD  &  SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.    (See  display  adv.   page  1327.) 

KLAXON  CO.,  Newark,  N.   J, 

Letch   Electric  Co.,  Genoa.  111. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

North    Electric    Mfg.     Co.,    The,    Gallon, 

Premier  Electric  Co..  3R0O-3S10  Ravens- 
wood  Ave..  Chicago,  111. 

Stanley  &  Patterson.  34  Hubert  St..  New 
York,  N.  Y.     "DeVeau." 

Stromberg- Carlson  Telephone  Mfg.  Co.. 
1060  University  Ave.,  Rochester,  N.   Y. 

UNITED  ELECTRIC  APPARATUS  CO., 
1529-33   Columbus  Ave.,    Boston.   Mass, 

Western  Electric  Co..  Inc.,  NeV  York. 

RELAYS,  TEMPERATURE.  —  Temper- 
ature relays  are  largely  used  to  protect 
electrical  apparatus  from  excessive  heating. 
They  sometimes  operate  with  exploring 
coils  which  are  immersed  in  the  Oil  or 
Imbedded  in  the  apparatus  to  be  pro- 
tected, and  hence  do  not  open  the  circuit 
on  an  overload  unless  It  Is  of  such  duration 
as  to  cause  excessive  heating.  The  prin- 
ciple of  most  of  the  relays  Is  that  of  a 
Wheatstone  bridge,  one  arm  of  which  is 
the  exploring  coll.  One  winding  of  the 
relay  Is  connected  to  the  bridge  like  a 
galvanometer  and  the  direction  and  magni- 
tude of  current  in  It  depends  upon  the 
resistance  of  the  exploring  coll.  The  clos- 
ing of  the  relay  contacts  Is  thus  deter- 
mined by  the  temperature  of  the  apparatus 
•   the   point  where   the  exploring  r-"   '- 


the  portion  of  the  apparatus  that  is  most 
likely  to  overheat.  When  abnormal  tem- 
peratures obtain,  this  liquid  expands,  and 
causes  a  distortion  of  a  secondary  mem- 
ber, which  results  in  the  opening  or  closing 
tripping  c- — " 


...._    ...    _.    ,. pages  1303-12KH.) 

WESTINfiHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  d:«play 

adv.  pages  1395-1402.) 
RELAYS,  VOLTAGE  REGULATOR— 
Voltage  regulating  relays  may  be  con- 
nected In  a  circuit  to  provide  constant - 
voltage  regulation,  or  low -voltage  and 
high-voltage  regulation.  They  are  fre- 
quently   made    On    the    principle    of  a   gal- 


m   which    opens   and   closeB 

By  adjusting  the  contacts,  the 
may  be  regulated  within  any  pre- 
ned  values.  Constant  voltage  can 
talned  within  about  l  per  cent  with 
lays  of  this  type.  These  relays  are 
ies  called  contact- making  relays, 
although  this  designation  broadly  covers 
several  other  types.  They  are  much  used 
In  connection  with  feeder  voltage  regu- 
lators of  the  Induction  type. 
Manufacturers: 
Brtggs  A  Stratton  Co..  1047  Louis  Ave., 

Milwaukee.  Wis.      "Basco." 
Canadian   General  Electric  Co..  Ltd.,  212 

King  St.  W.,  Toronto,  Ont.  Can. 
Canadian   Westinghouee    Co..    Ltd..   San. 
ford   and   Myler  Sts.,   Hamilton,   Ont, 
Can.      "Westlnghouse." 
GENERAL  ELECTRIC  CO.,  Schenectady, 

N.  Y.     (See  adv.  pages  1203-1223.) 
METROPOLITAN  ELECTRIC  PROTEC- 
TIVE   CO..    253    Ttb    Ave.    New    York, 
N.  Y.     "Hess,"  "Circle  H." 
Takamine  Commercial  Corp..  120  Broad- 
way, New  York,  N.  Y.     "Olaf." 
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UNITED 

Wflrd  Leonard  Electric  Co.,  Mt.  Vernon, 

N.  Y. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.  pages  1396-1462.) 
Weston   Electrical  Instrument  Co.,  Wa- 

verly  Park,  Newark,  N.  J. 
RELC  EQUIPMENT  CORP.— 5  Beefcman 
St..    New    York,    N,    Y.      Manufaetui 
automatic  fire  alarm  systems   and  fli  . 
tlngulshlng       systems.        Business      estab- 


r  and  sal 


rvsldrn 
vice-presments.    E.   M.   McNall: 
well  Bentley;  secretary,  treasui 
manager,   J.   H.    House. 

RELEASE.— To  cause  auto 
phone  switching  apparatus  t< 
connection.     Usually   caused   1 


RELEASE  OUTFITS,  ELECTRIC,  FOR 
CLOSING  FIREOOORS,  ETC.— These  are 
solenoid -opera  ted  devices  designed  to  close 
Are  doors,  stair  and  elevator  traps,  bulk- 
heads, tank  covers,  etc.  They  may  be 
used  in  connection  with  fire-alarm  or  auto- 
matic-sprinkler system  for  automatic 
operation,  or  they  may  be  controlled  by 
the  operation  of  a  manual  switch.  They 
are  usually  designed  for  operation  of  de- 
vices where  a  pull  not  exceeding  SO  lbs. 
Is  required.  See  also-  Damper  release  mag- 
nets, stage  ventilating. 

Manufacture™: 

American  Fire  Prevention  Bureau,  Inc.. 
1    Madison  "         


New     York,     N.     Y. 


RELIABLE.— Trade  name  for  motor- 
driven  lee  cream  freezers  manufactured  by 
Henry  G.  Lange,  182  N.  May  St.,  Chicago, 

RELIABLE.— Trade  name  for  measuring 
tapes  manufactured  by  the  Lufkin  Rule 
Co.,  Saginaw,  Mich. 

RELIABLE.— Trade  name  for  telegraph 
keys  and  sounders  and  floor  treads  manu- 
factured by  the  Manhattan  Electrical  Sup- 
ply Co.,  Inc.  U  Park  PL.  New  York.  N.  Y. 

RELIABLE.— Trade  name  for  lightning 
arresters,  fuses,  switchboards  and  othe.- 
telephone  equipment  manufactured  by  thj 
Reliable  Electric  Co.,  3145  Carroll  Ave., 
Chicago,  Til. 

RELIABLE.— Trade  name  for  electric  in- 
cubators manufactured  by  the  Reliable 
Incubator  &   Brooder  Co.,    Qulncy,   111. 

RELIABLE.— Trade  name  for  battery 
fillers  manufactured  by  the, Reliable  Mfg. 
Co..  Cleveland.  Ohio. 

RELIABLE.— Trade  name  for  electric 
welders  manufactured  by  the  Reliable 
Tractor  Sc   Engine  Co.,    Portsmouth.    Ohio. 

RELJ  ABLE.— Trade  name  (or  motor- 
driven  churns  manufactured  by  the  Tay- 
lor Bros.  Churn  &  Mfg.  Co.,  2951  N.  Mar- 
ket St.,   St.   Louis,  Mo. 

RELIABLE  ELECTRIC  CO.— 3145  Car- 
roll Ave.,  Chicago,  111.  Manufacturer  of 
switchboards,  lightning  arresters,  (uses 
and  other  telephone  equipment.  Presi- 
dent and  treasurer,  Wallace  L.  Cook:  vice- 
president.  Fred  J.  Wegg;  secretary,  George 
W.    Rodomer. 

RELIABLE      HEER Trade      name      for 

portable  light  and  power  plants  and  gas 
and  oil  engines  manufactured  by  the  Re- 
liable Tractor  &  Engine  Co.,  Portsmouth. 
Ohio. 

RELIABLE  INCUBATOR  A  BROODER 
CO.— Quincy.  111.  Manufacturer  o(  electric 
Incubators    and    brooders.      President    and 

Seneral  manager.  J.  W.  Myers:  vlce-presi- 
ent.  E.  V.  Skinner;  secretary  and  treas- 
urer, A.  E.  Myers;  sales  manager.  G.  C. 
Mitchell. 

RELIABLE  MACHINE  CO.,  THE.— 1188 
Main  St,,  Bridgeport,  Conn,     Manufacturer 

President,  Donald  Noble;  vice-president! 
James  A.  Marr;  secretary  and  treasurer. 
Andrew  B.  Huntington;  general  manager, 
Nathaniel   Wheeler. 

RELIABLE  MFG.  CO.,  THE Cleveland, 

Ohio.  Manufacturer  of  battery  fillers.  Sales 
representative.  II.  B.  Shontz  Co.,  167  W. 
54th   St,.    New   York,  N.   Y. 

RELIANCE.— Trade  name  ror  weather- 
proof   wires    and    cables    manufactured    by 


the  American   Steel  A  Wire  Co. 
Salle  St..  Chicago,  111. 

RELIANCE.— Trade  name  for  belting  for 
motors  and  generators  manufactured  by 
the  Chicago  Belting  Co..  113-35  N.  Gr  — 
St.,    Chicago.    ID. 

RELIANCE.— Trade 

Jeffrey    Mfg.    Co.,    1st 
Columbus,    Ohio. 

RELIANCE.— Trade 


manufactured  by  the  Kilborn  &  Bishop  Co., 
Chapel  A  Lloyd  Sts.,  New  Haven,  Conn. 

RELIANCE.— Trade  name  for  generators 
electric  buffers  and  rheostats  manufactur 
ed  by  Charles  F.  L'Hommedleu  A  Soni 
Co.,  4621  Ogden  Ave.,   Chicago,  111. 

RELIANCE.— Trade  name  for  electric 
time  switches  manufactured  hy  the  Reli 
ance  Automatic  Lighting  Co.,  Racine,  Wis 

RELIANCE.— Trade    name    for    d-e,    am 


■  for  electrical 
measuring  instruments  manufactured  by 
the  Reliance  Instrument  Co.,  Inc.,  1135 
W.  Van  Buren  St..  Chicago,  HI. 

RELIANCE.— Trade  name  for  weighing 
machines  manufactured  by  the  Reliance 
Weighing  Machine  Division,  Stearns  Motor 
Mfg.   Co.,   Ludlngton,  Mich. 

RELIANCE.— Trade  name  for  hydrom- 
eters manufactured  by  the  Storage  Bat- 
tery Supply  Co.,  239  B.  27th  St.,  New 
York,  NT  Y. 

RELIANCE  AUTOMATIC  LIGHTING 
CO.— Racine.  Wis.  Manufacturer  of  elec- 
tric time  switches.  Benjamin  F.  Flegel, 
sole  owner;  F.  W.  Flegel,  general  manager. 

RELIANCE  ELECTRIC  A  ENGINEER- 
ING CO.— Cleveland.  Ohio.  Manufacturer 
of  d-c.  and  a-c,  motors  and  d-c.  gener- 
ators. President  C.  L.  Coll  ens;  vice- 
president,  H.  Morley  Hitchcock;  secretary, 


hoe     Rd.,     Cleveland,     Ohio.        Branch 

offices.  343  S.  Dearborn  St.,  Chicago,  III.; 
46  Dey  St..  New  York.  N,  Y,;  Pennsyl- 
vania Bldg..  Philadelphia.  Pa.:  Arrott 
Bids.,  Pittsburgh.  Pa.:  200  Devonshire  St.. 
Boston.  Mass.;  801  Temple  Bldg,,  Detroit. 
Mich,;  70S  Traction  Bldg.,  Cincinnati.  Ohio. 
RELIANCE  ELEVATOR  CO.— 212  W. 
Austin  Ave.,  Chicago.  III.  Manufacturer 
of    electric    elevators,    safety    devices    and 


President,  John  C.  A.  Anderson; 
presidents.  C.  E.  Anderson,  H.  C.  A 
son:  secretary.  A.   C.    O.   Anderson; 


i   N,    fro 


jrs   Bit. 

St.,  Philadelphia.  Pa..  .. 
Supply  Corp..  88  Barclav  St..  New  York. 
N.  Y.:  C.  H.  Reld.  1904  Olive  St..  St.  Louis. 
Mo.;  Kansas  City  Elevator  Mrg.  Co..  2601 
"    "  ""  City,    Mi  ' 


Atlanta,   Ga. 
RELIANCE      OAUGE       COLUMN       CO., 

THE.— &924  Carnegie  Ave.,  Cleveland,  Ohio. 


Manufacturer  of  tank  a 
water  gages,  etc. 
RELIANCE    INSTRUMENT   CO.,    INC.— 

1135  W.  Van  Buren  St.,  Chicago.  Ill    Manu- 
facturer   of     electrical    measuring    instru- 

R  ELI  ANCE      LIGHTING     FIXTURE 
CORP.— 276    Canal    St..    New    York,    N.    Y, 
Manufacturer    of    lighting    fixtures. 
RELIANCE       METAL       SP1 

G      CO 

N.  Y. 
Shapiro;    secretary,    Morris   Berman. 

RELIANCE   OIL   A  GREASE  CO.,  THE. 
—18     W.     Ooodale     St.,      Columbus,     Ohio. 


RELIFCO.  —  Trade  name  for  electric 
lighting  fixtures  manufactured  by  the  Re- 
liance Lighting  Fixture  Corp.,  27G  Canal 
St.,  New   York,   N.  Y. 


the  magnetic  circuit.  The  factor  that  de- 
pends upon  the  length,  cross- sectional  area 
and  permeability  Is  known  as  the  reluct- 
ance: its  symbol  Is  .  X  =!/(**),  where 
I  Is  the  length,  n  the  permeability  and  A 
the  area.  The  reluctance  has  the  same  re- 
lation to  a  magnetic  circuit  that  resistance 
has  to  ah  electric  circuit.  Reluctance  in 
series  or  In  parallel  may  be  combined  ex- 
actly as  electrical  resistances.     The  u",_  " 


meablllty,    l/«.     It  may  also  be  defined   as 
the    reluctance    between    opposite    faces   of 

REMAN  ENCE.— See  Residual  magnet- 
ism. 

REM  CO,— Trade  name  for  selective  train 
dispatching  equipment  manufactured  by 
the  Railway  Electric  Mfg.  Co.,  260-3  W. 
Water   St..    Milwaukee,    Wis. 

REMINDO. — Trade  name  for  combined 
switch  and  buzzer  manufactured  by  the 
General  Electric  Co.,  Schenectady,  N.  Y. 

REMLER.— Trade  name  for  amateur 
radio  apparatus  manufactured  by  Gray  & 
Danlelson    Mfg.   Co..    679    Howard  St.,   San 


Franc 


,    Cal. 


REMOTE  CONTROL  SWITCHES.— See 
Switches,   remote  control. 

REMOVERS,  FUSE.— To  Insure  safety  to 
the  man  removing  a  fuse,  the  fuse  should 
not  be  removed  by  hand  where  the  voltage 
Is  high  enough  to  be  dangerous.  For  re- 
moval of  cartridge  fuses  the  fuse  remover, 
a  special  form  of  Insulated  pller  which  may 
he  manipulated  with  one  hand,  Is  employed. 

For  hlgh-ternr' '-  *--■--    — — —  ■-  — 

not  used,  but 
ploy 


..  _.. _. CO.,      THE.      S854 

Broadway,  Cleveland.  Ohio. 
Johns-Pratt   Co.,    The,   565   Capitol   Ave., 

Hartford.   Conn. 
ROYAL    ELECTRIC    MFQ.    CO..    SOB    E. 

40th  St.,  Chicago,  111. 
REMPIS  A  QALLMEYER  FOUNDRY 
CO.— 624  Front  Ave.,  N.  W..  Grand  Rapids, 
Mich.  .  Manufacturer  of  brass  and  alu- 
minum castings.  President,  J.  H.  Rempls; 
vice-president,  E.  Duus;  secretary  and 
treasurer,  P.  J.    Hake. 

REMSSCO.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  Reliance  Metal 
Spinning  &  Stamping  Co.,  Inc.,  160  John 
St.,    Brooklyn,    N.   Y. 

REMV  ELECTRIC  CO.— Anderson,  Ind. 
Manufacturer  of  automobile  lighting, 
itartlng  and   Ignition    equipment.     General 


lewed      Incandescent 


Manufacture 

RENEWALS,  FUSE.— See  Fuse  links 
and  renewals. 

RENEWALS,  WET  BATTERY.— Wet- 
battery  renewals  Include  supplies  for  the 
various  types  of  wet  primary  batteries. 
Such  renewal  outfits  usually  consist  of 
sine,  carbon,  copper  or  copper  oxide  elec- 
trodes, completely  charged  porous  cups, 
and  electrolyte   compounds. 

Manufacturers: 

Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park,  Toronto,  Ont.,  Can. 

Edison.  Inc.,  Thomas'  A.,  Belmont  Ave., 
Orange,  N,  J. 

RENEWED  INCANDESCENT  LAMPS. 
—See    Lamps,    incandescent,    renewed.   - 

RENFREW  ELECTRIC  PRODUCTS 
LTD.— Renfrew,  Ont..  Can.  Manufacturer 
of  electric  household  appliances.  Branch 
oitices,  29  Richmond  St..  W..  Toronto, 
Ont.;    803    Lindsay    Bldg.,    Winnipeg.    Man. 

RENIM  SPECIALTY  CO.— 110  K  St.. 
Boston,  Mass.  Manufacturer  of  boxes  and 
cabinets  for  electrical  purposes.  President 
and  sales  manager,  William  J,  Bark  ley; 
vice-president,  Charles  B.  Watson;  treas- 
urer, Arthur  Watson:  general  manager, 
John  P.   Feehan. 

RENMAR.— Trade  name  for  adjustable 
portable  lamps  manufactured  by  Renner 
Sc  Maras,  Inc.,  289  4th  Ave,,  Long  Island 
City,   N.  Y. 

RENNER  A  MARAS,  INC.— 


EMF  ELECTRICAL  YEAR  BOOK 


sell.    Inc.,    Park    Bow    Bids., 


of  Indiana,  910  S.  Michigan  Ave.,  Chicago, 

m. 

RENULIFE.— Trade  name  for  high-fre- 
quency violet-ray  generators  manufactur- 
ed hy  the  RenuliTe  Electric  Co..  Marquette 
Bids..    Detroit.   Mich. 

RENULIFE  ELECTRIC  CO— Detroit. 
Mich.  Manufacturer  of  high-frequency 
violet-ray  apparatus  Business  established 
1917.  President.  J.  H.  Eastman:  vice- 
president,  J.  Stanley  Cape:  secretary, 
treasurer  and  sales  manager,  R.  J.  Sher- 
man, Main  office  and  factory.  Marquette 
Bldg..  Detroit,  Mich.  Branch  office  and 
warehouse,  Canadian  Renullfe  Electric 
Co.,  Netting  Bldg..   Windsor,    Ont..  Can. 

REPAIR  WAGONS,  TROLLEY  LINE.— 
See  Wagons,  tower,  electric;  Wagons. 
tower,     gasoline;     Wagons,      tower,     horse 


MoHS-Sehufy  Mf*.  Co..  Inc..  4«-446  Wood- 
bridge   St.,   E.,   Detroit,  Mich. 
REPEATER,    TELEPHONE     IMPULSE. 
'  matlc  telephony.    It  repeats 


telephone  (for  good  voice  ■ 
enables  the  use  of  oajv  v 
trunk,    and    performs    othei 


REPEATERS.  TELEGRAPH.— In  teleg- 
raphy Instruments  embracing  a  receiving 
relay,  a  transmitter  and  a  holding  device, 
designed  to  repeat  signals  from  one  circuit 
to  another.  They  may  be  used  on  single 
line,  duplex  or  Quadruple*  systems.  A 
repeater  In  which  the  receiving  relay,  con- 
trolled by  the  signals  received  over  a  line, 
repeats  these  signals  Into  another  line  or 
lines  without  the  interposition  of  other 
apparatus  Is  known  as  a  direct -point  re- 
peater. Half-set  repeaters  consist  of  one 
relay  and  one  transmitter  for  connecting 
either  a  duplexed  or  a.  quadruplexed  line 
with  a  single  line.  Duplex  and  quadruple! 
repeaters  are  quite  simple,  it  being  neces- 
sary only  to  place  the  pole-changer  of  the 
east  line  under  control  of  the  polar  relay 
of  the  west  line.  The  transmitter  or  com- 
mon side  of  the  east  line  is  under  control 
of  the  neutral  relay  on  the  west  line.  For 
working   from   east  to  west   corresponding 

Manufacturer: 

Jester-Cooper  Co.,  Houston,  Tex.  "J.  C" 
REPEATERS,  TELEPHON  E.— Tele- 
phone voice  current  becomes  weakened  or 
attenuated  as  It  travels  along  the  line. 
Sometimes  It  cannot  tie  heard.  Then  a 
repeater  or  voice  relay  Is  inserted.  It  hai 
a  receiving  part  In  which  the  weak  re- 
ceived current  controls  locally  generated 
strong  current  and  sends  ahead  a  strong 
current  which  Is  like  the  received  current. 
It  may  be  likened  to  Dutting  a  receiver 
against  a  transmitter.  This  device  alone  is 
called  an  amplifier.  It  usually  takes  two 
amplifiers  to  make  a  complete  two-way 
repeater  for  telephone  lines,  one  for  am- 
plifying conversation  from  east  to  west 
(for  example)   and   the   other   for   ampllfy- 


■    the    ' 


.    _ _    _j   be   used   to 

prevent  the  two  amplifiers  from  "singing" 
with  each  other.  The  electron  tube  la 
most  used  as  the  amplifier. 

Manufacturer; 

Western  Electric  Co.,  Inc..  195  Broadway, 
New  York.  N.  Y. 

REPLACERS.  CAR.— Portable  devices  to 
assist  in  replacing  on  the  track  the  trucks 
of  derailed  rolling  stock.  They  are  usually 
special  castings  of  such  shape  as  to  form 
nn  Incline  from  the  top  of  ties  or  roadbed 
to  the  top  of  running  rails  and  having 
suitable  grooves  and  humps  to  aid  the 
flanges  of  the  car's  wheels  when  the  car  is 
pulled  or  moved  with  Its  own  power  In 
Eettlng   back    In    proper   position    on    the 


Alexander  Car  Heplacer  Mfg.   Co..  Mears 

Bldg.,  Scranton,  Pa. 
Columbia    Machine    Works    &    Malleable 

Iron  Co.,  Atlantic   Ave.   and   Chestnut 

St.,  Brooklyn.  N.  Y. 
Q.  &  C.  Co..  The.  90  West  St.,  New  York. 

N.  Y.     "Q.  &  C." 


REPLACERS,  LAMP.— These  devices  are 
used  for  replacing  lamps  mounted  in  in- 
accessible places  and  are  commonly  called 
lamp  changers.     See  Changers,  lamp. 

REPLACING   JACKS.— See  Jacks,  car. 

R  E  PRO  DUCO.— Trade  name  for  electric- 
ally operated  organs  made  by  the  Oper- 
ators Piano  Co.,  16  S.  Peoria  St.,  Chicago. 
111. 


H, 

REPUBLIC  CREOBOT1NG  CO.— Indian- 
apolis. Ind.  Producer  of  creosoted  cross- 
arms  and  cedar  poles  and  creosote  oil. 
Ruelness  established  1898.  President.  Peter 
C.  Reilly;  vice-president,  Ineva  T.  Reilly; 
secretary,  treasurer  and  general  manager, 
A.  J.  Lauth;  sales  manager,  B.  S.  McCon- 
neli.  Main  office:  Merchants  Bank  Bldg., 
Indianapolis,  Ind.  Plants:  Indianapolis. 
Ind.:  Minneapolis.  Minn.;  Mobile.  Ala.: 
Seattle.  Wash. :  Norfolk.  Va.  Branch  offices, 
Minneapolis,  Minn.;  Mobile.  Ala.;  Norfolk. 
Va.:   Seattle,  Wash.;   Chicago,  111.;   Detroit, 


Mich.; 


Buffalo. 


Bos  i 


Mass. 


Philadelphia,    Fa.;    To- 


ClevelaJ 

:..-...   - Milwaukee.  Wis.;  

vllle,  Ky.;  Cincinnati,  Ohio. 

REPUBLIC  FLOW  METERS  CO.— Chi- 
cago, III.  Manufacturer  of  boiler-room 
Instruments.  President  and  general  man- 
ager. James  B.  Cunningham;  vice-presi- 
dent. J.  M.  FltiKlasa;  secretary  and  treas- 
urer, M.  P.  Vore.  Main  office.  2Z40  Plver- 
sey  Blvd..  Chicago,  III.  Branch  offices; 
Boston,  Mass.;  Denver.  Colo.;  Detroit. 
Mich.:  New  York.  N.  Y.:  Pittsburgh.  Pa.; 
Atlanta,  Ga.;  Minneapolis,  Minn.;  Phila- 
delphia, Pa.;  Toronto.  Ont.,  Can. 


Clncinnat 
Pallas,  Texas;  1628  Grand  Ave.,  Kansas 
Cltjr,  Mo.:  438  Stlnson  Blvd..  Minneapolis. 
Minn.:  221  W.  8Tth  St.,  New  York,  N.  Y.; 
S06  N.  Broad  St..  Philadelphia,  Pa.:  186 
2nd  St..  San  Francisco.  Cal.  H.  J.  Wood- 
ard.  vice-president  In  charge  of  sales. 

REPUBLIC  STRUCTURAL  IRON 
WORKS  DIVISION  OF  THE  CONSOLI- 
DATED IRON-STEEL  MFO.  CO.— East 
"     '  St..  Cleveland,  Ohio.    Manufacturer  of 


rail*. 


inkers 


Lehman,  secretary. 

RESCO.— Trade  name  for  electric  signs 
manufactured  by  the  Root  Electric  Sign 
Co..  Inc.,  20-30  Lock  St..  Lockport,  N.  Y. 

RESERVE.— Trade  name  for  oil  cups 
manufactured  by  the  Lunkenhelmer  Co.. 
Cincinnati,  Ohio. 

RESIDENCE  LIGHTING  FIXTURES'.— 
See   Fixtures,   lighting  residence. 

RESIDENCE  PANELBOARDS.  —  See 
Pane  I  boards,  residence. 

RESIDUAL  MAGNETISM.— The  magnet- 
Ism  which  Is  retained  by  the  core  of  an 
electromagnet  or  by  any  other  magnetic 
body  after  the  electrical  energizing  circuit 
or  magnetizing  force  Is  removed.  When  a 
been  magnetised  it 


erv  dlfflcu 
B-H   or 


lagnetlzed  c 


9  all  t 


then 


._ with    Increasing   and 

decreasing  values  of  H.  the  magnetizi) 
force,  when  H  la  reduced  to  sero,  t 
magnetism  B  does  not  reduce  to  zet 
This  magnetism  that  remains,  usually 
small  amou-*    "  " 


The 


In    different 


Iron  that  has  been  hara- 
stamping  or  hammering 
amount  of  residual  mag- 


...    are   of  Importance 

In  the  operation,  especially  the  starting, 
of  self-excited  generators.  Also  see  Mag- 
netism. 

RESISTAL.— Trade  name  for  Industrial 
goggles  manufactured  by  Strauss  &  Buege- 
lelsen.  16  Hanover  PI..  Brooklyn,  N.  Y. 

RESISTANCE.— Resistance  Is  that  prop- 
erty of  a  conductor  by  virtue  of  which  the 
energy  of  the  electric  current  is  converted 
Into  heat.    (See  Power  loss  in  conductors.) 


It  may  also  be  looked  upon  as  a  sort  of 
frlctlonal  resistance  to  the  flow  of  elec- 
tricity. The  resistance  of  a  conductor 
depends  upon  the  material  and  Is  directly 
proportional  to  Its  length  and  Inversely 
proportional  to  Its  cross -sectional  area. 
The  practical  unit  of  resistance  Is  the  ohm. 
The  resistance  of  conductors  may  be  calcu- 
lated by  the  following  formula:  R=P1/A. 
If  1  Is  measured  in  feet  and  A  In  circular 
mils,  then  p  Is  the  circular  mil-foot  re- 
sistivity. If  I  Is  In  centimeters.  A  In  sq. 
cm,,  then  P  Is  the  resistivity  of  a  centi- 
meter-tube. 

RESISTANCE,  ARMATURE,  EFFEC- 
TIVE.— That  value  of  resistance  which. 
when  multiplied  Into  the  square  of  the 
current,    gives    the    power    converted    Into 


material.      It    depends    largely 


RESISTANCE  COILS.— See  Colls,  reslst- 

RESI8TANCE  FURNACE.— An  electric 
furnace  In  which  the  energy  of  the  current 
Is  converted  Into  heat  by  passing  through 
a    solid    or   liquid    resistor.      The    electrical 


,  under  the  same  root, 

or  are  in  contact  with  It,  or  mixed  In  with 
it.  or  they  may  constitute  the  resistor  It- 
self. This  principle  Is  widely  used  In 
laboratory  furnaces,  in  annealing,  harden- 
ing and  heat-treating  furnaces,  In  brass- 
melting  and  other  nonferroua  alloy  fur- 
naces, etc.  Also  see  Resistor,  electric  fur- 
nace: Furnaces,  electric. 

RESISTANCE  GRIDS.— See  Grids,  resist- 

RE8ISTANCE  MATERIALS.— The  more 
common  resistance  materials  are  carbon 
and  graphite,  In  stick  or  powder  form,  and 
metal  alloys  of  various  compositions.  In- 
stead of  buying  these  materials  In  the  fin- 


Driver-Harris  Co..  Harrison,  N.  J.     "Nl- 

chrome,"    "Nlchrome    II." 
Electrical    Alloy    Co.,     The,    Morrlstown, 

N.  J.    "Karma." 
Hosklns  Mfg.  Co.,  I.awton  and  Buchanan 

Sts..  Detroit,  Mich.     "Chromel." 
RESISTANCE      RIBBON.— See      Ribbon. 
resistance. 

RESISTANCE    RODS.— See   Rods,   reslst- 


RESISTANCE  VOLTAGE.— The  resist- 
ance voltage  of  a  circuit  Is  the  product 
of  the  effective  current  by  the  resistance 
□  f  the  circuit;  Er— IR.  It  Is  also  called 
the  resistance  drop,  voltage  drop,  or  cop- 
per drop.     See  Voltage  drop.  Copper  drop. 

RESISTANCE   WIRE.— See   Wire,   resist- 

R  ES I STIVITY.— Resistivity  Is  the  resist- 
ance, either  In  ohms  or  C.  G.  S.  units,  or 
a  conductor  of  unit  length  and  unit  cross- 
sectional  area.  In  practical  measurements 
the  unit  length  is  one  foot  and  unit  area 
Is  one  circular  mil.  In  scientific  measure- 
ments, the  unit  length  Is  the  centimeter 
and  unit  area  Is  the  square  centimeter. 
The  resistivity  of  a  conductor  depends 
"--  material  and  upon  Its  tempera- 


itlvtty 

RESISTOLAC.— Trade  name  for  Insulat- 
Robertson 
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RESISTOR,      ELECTRIC      FURNACE.— 

Any  electrically  conducting  body  used  be- 
cause of  Its  electrical  resistance;  speclflc- 
ally,  a  conducting  body  of  considerable 
electrical  resistance,  ln  an  electric  furnace 
which  generates  the  desired  heat  when  a 
heavy  electric  current  is  passed  through 
It.  In  small  laboratory  furnaces  a  coll  of 
platinum  wire  or  or  nlchrome  or  chromel 
is  often  uacit  as  the  resistor;  In  large  fur- 
naces a  body  of  granular  carbon  la  a  very 
useful  resistor,  sbmetlmea  rods  of  graph- 
Itlsed  carbon  are  used. 


circuit.     (Elect; 

The   materials   -...,     .-.- 

resistors  are  iron,  steel,  nickel  alloys,  and 
■carbon.  Iron  is  used  in  the  form  of  wire 
wound  on  tubes  and  for  making  cast  Iron 
grids;  steel  is  sometimes  used  for  making 
grids;  (see  Grids,  resistance).  The  nickel 
alloys  have  a  high  specific  resistance  and 
low  temperature  coefficient  and  are  used 
principally  where  high -resistance  units  are 
required.  The  wire  Is  usually  wound  on  a 
base  of  porcelain,  clay  or  other  Insulating 
material  and  then  covered  with  cement, 
vitreous  enamel  or  Japan  for  protection. 
Carbon  is  used  because  of  the  fact  that  Its 
contact  reslBtance  decreases  when  pressure 
Is  applied. 

Manufacturer*: 

Allen-Bradley    Co.,    S86    Greenfield    Ave., 

Milwaukee,   Wis.    (graphite). 
Automatic    Switch    Co..    154    Grand    St., 

New  York,  N.  T. 
Canadian  General  Electric  Co.,   Ltd..   212 

King  St.,  W.,   Toronto,    Ont,,  Can. 
Canadian   Westinghousa    Co..   Ltd..   San- 
ford  A  Myler  Sts..  Hamilton.  Ont.,  Can. 
"Westinghouae." 
CTTLITR-HAMMER     MFG.     CO..     THE. 
Milwaukee,     Wis.      Ironclad    resistors. 

aistors  for  all'  types  of  controllers.   '(No 
carbon     resistors.)     See     display     adv. 
pages  122S-1J30.— Adv. 
Electric  Controller  &  Mfg.  Co..  The.  27CHJ 
E.  79th  St.,  Cleveland,  Ohio.     "E.  C.  A 


GENERAL  ELECTRIC  CO..  Schenectady, 
N.   T.      (See  adv.    pages  1203-1223.) 

General  Radio  Co.,  11  Windsor  St..  Cam- 
bridge.  Msss.     (for  nhantom  antenna). 

HIGH  TENSION  SUPPLIES  CO.,  Wil- 
mington.   Del. 

NATIONAL  ELECTRIC  CONTROLLER 
CO..  154  Whiting  St..  Chicago.  HI.  (See 
display  adv.  page  12S6.) 

Prometheus  Electric  Co..  fill  W.  42nd 
St..  New  York.  N.  Y.    "Prometheus." 

Railway  «  Industrial  Engineering  Co., 
Greenaburg,    Pa.      "Koppat." 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.   Y.      "Vltrohm." 

WESTINGHOUSE  ELECTRIC  *  MPO. 
CO..  East  Pittsburgh,  Pa.-  (See  display 
adv.     pages    1335-140!.) 

RESISTOHS  IN  PARALLEL.— When  re- 
sistors are  connected  so  that  the  total  cur- 


I'tTien  V/R^I/Ri+^/RV+i/R,. 
RESISTORS  IN  SERIES.— When  re- 
sistors are  connected  end  to  end  so  that 
the  current  flowing  through  one  must  flow 
through  the  others,  they  are  said  to  be 
connected  In  series.  The  Joint  resistance 
of  a  set  of  resistors  connected  In  series  is 
equal  to  the  sum  of  their  separate  resfat- 


RESONANCE.— 
Is  that  condition 
Inductive 


In    : 


balances  the  con  dens 
.    ..  tance;     see     Inductive     reactance    I 
Condenslve    reactance.      In    symbo'sXi  = 
2»fL=l/<2TfC).      In    s     


with  the  series  Inductance  and  capacitance 
effects  equalized  the  current  Is  limited 
only  by  the  resistance,  but  the  potential 
across  the  condenser  may  be  very  high. 
Resonant  circuits  are  of  much  Importanr- 


f=I/(2WLCj. 

where   L  la   the  Inductance   in  henrys  and 
C  is  the  capacitance  In  farads  of  the  elr- 

RESONATORS,  RADIO.  —  Radio  reso- 
nators or  tone  Intensiflers  are  used  to  am- 
plify the  sound  produced  by  the  receiver 
They  are  used  somewhat  ln  circuits  where 
the  detector  current  Is  very  small.  They 
are  also  used  in  conjunction  with  loud- 
sneaking  telephones.  The  resonator  Is 
placed  over  the  receiver  and  may  be  tuned 
for  the  particular  tone  of  the  receiver  and 
thus  causes  a  further  mechanical  ampllfl ca- 
tion than  that  generally  produced  by  elec- 

Manufacturert: 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge,  Mass. 

Cramer  A  Swain,  2916  N.  18th  St., 
Omaha,  Neb. 

De  Forest  Radio  Telephone  A  Tele- 
graph Co..  1415  Sedgwick  Ave.,  New 
York.  N.  Y. 

Great  Lakes  Radio  Supplies  Co..  Inc.. 
1st  National  Bank  Bldg..  Elmhurst,  HI, 

Kennedy  Co.,   The   Colin    B.,   140  Second 

St..   San    Fran ci a co.   Cal. 
Klltsen  Radio  Mfg.   Co.,  Inc.,  Flett  Ave.. 

Racine,    Wis. 
LIbcrtv    Electric     Corp..     Port     Chester, 

N.  Y. 
Simon.     Em  II     J.,     2  IT     Broadway.     New 

York.  N.  Y. 
WESTINGHOUAE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
-—    "iges  1396-1*02.) 

Specialty  Apparatl 
.  __  Sts.,  Boston.  Mum. 
"RESONATORS,  TELEGRAPH.— An  ad- 
justable container  box  for  mounting  tele- 
graph Bounders  in  proximity  to  the  posi- 
tion occupied  by  a  telegraph  operator  when 
receiving  telegrams  from  a  wire.  They  are 
often  mounted  on  a  swinging  arm  so  that 
they  may  be  moved  to  a  convenient  posi- 
tion. They  are  used  principally  In  targe 
offices  where  several  operators  work  si- 
multaneously.    By  using  the  resonator 


-    Is 


mflned 


sounder  mounted  on   a  table. 

Manufacturers; 

Bunnell  A  Co.,  J.  H..  32  Park  Place,  New 
York.   N.   Y.      "Bunnell." 

Foots.  Pierson  &  Co..  Inc..  160-152  Duane 
St.,  New  York,  N.  Y. 

Liberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee,  Mich.     "Signal."  i 

"" "  — .,  Inc.,  19B  Broadway, 

RESPIRATORS.— Resnirat  ore  are  worn 
for  protection  against  dust,  poison  out 
gases,  acid  fumes,  etc.  They  are  used  ex- 
tensively In  coal-handling  plants,  electro- 
plating,    acid,    chemical,    paint 


gerous  dust  or  gas  it  may  contain.     This 

is  accomplished  by  a  sponge  or  paper  filter 
within  the  respirator  through  which  the 
nlr  must  mum  before  It  is  breathed  Into 
it    form    Is    used    in 

_ _.___    _uxlliary 

tank,  usually  worn  strapped  on  the  back 
or  over  the  shoulder,  containing  the  air 
or  oxygen  supply.  This  tank  Is  connected 
to  the  mouth  and  nose,  thereby  furnlshlnc 
the  required  air  to  the  wearer,  all  other 
air  being  excluded  by  a  helmet  or  mask 
worn  on  the  head;  the  air  exhaled  Is  passed 
out  through  check  valves  without  vitiating 
the  air  to  be  Inhaled.  These  helmets  are 
used  by  firemen  in  entering  smoke  and 
gas  fitted  buildings;  by  men  entering  rooms 
where  ammonia,  illuminating  gas.  chloride 
or  other  dangerous  fumes  have  been  al- 
lowed to  escape;  by  mine-rescue  parties 
seeking  to  save  victims  of  mine  fires  or 
explosions,  etc.  Modified  forms  of  both 
types  of  respirators  known  as  "gas- 
masks" were  extensively  used  In  the  World 
War. 
Manufacturers: 


Munning  &   Co..  A.  P..  Church  St.,  Ma- 


Safety  Fire  Extinguisher  Co..  The.  291- 
93  Tth  Ave.,  New  York.  N.  Y.  "Safety." 

Safety  First  Supply  Co..  KIT  3rd  Ave., 
Pittsburgh.    Pa.      "Diamond." 

Rervui  Hefceue  fckiuipment  Co.,  50  Colum- 
bia St..  Newark,  N.  J. 

RES -PRO  INSULATING  CO.,  INC.— 
Boatnn.  Mass.  Manufacturer  of  Insulating; 
materials.  Exclusive  distributor.  L.  O. 
Duclos,  ITS  Federal  St..  Boston,  Mass. 

RESTS,  CABLE.— See  Racks  and  hooks. 
cable. 

RESUSCITATION  APPARATUS.— This 
apparatus  Is  a  mechanical  device  for  car- 
rying on  respiration  Id  cases  where  from 
some  cause  it  has  been  suspended,  as  from 
electric  shock,  asphyxia  from  gas,  smoke. 
fumes  or  drowning.  The  apparatus  usually 
consists  of  a  hang  pump  operating  Id  two 
cylinders,  one  for  exhalation,  the,  other  for 
Inhalation-  The  cylinders  are  connected 
by  tubes  to  a  mask  which  is  clamped 
over  the  nose  and  mouth.  When  the  pump 
Is  operated  the  cylinders  alternately  ex- 
haust air  from  the  lungs,  and  force  atr 
Into  the  lungs,  In  exactly  the  same  man- 
ner as  though  the  patient  were  breathing: 
normally,  the  quantity  of  air  being  regu- 
lated by  valves.  Though  manual  methods 
mov  ho  emnlnved  in  resuscitation,  they  re- 
of   the    method,    are 


tinue  for  several  hours,  a  length  of  tim 
sometimes  required  to  restore  natural 
respiration.  For  these  reasons  mechanical 
res usclta tore,  which  an  untrained  man  or 
even  a  woman  or  child  can  operate  with- 
out serious  fatigue  are  Included  In  trie 
"first -aid"  equipment  of  industrial  plants, 
central  stations,  hospitals,  etc 
Manufacturers: 
Cleveland  Breathing  Machine  Co..  1333  E. 

13th  St.,  Cleveland,  O.     "Lyon." 
Hospital    Supply    Co..    The.    15T    E.    23rd 

St..  New  York.  N.  Y.  "Lire  Motor." 
Life  Saving  Devices  Co..  109  N.  Dearborn 
St..  Chicago,  111.  "Lungmotor."  (Ex- 
clusive distributor,  Lungmotor  Co.,  711 
Roylston  St.,  Boston.  Mass.) 
RESUSCITATION  FROM  ELECTRIC 
SHOCK.— In  the  case  of  injury  from  elec- 
tric shock  immediate  treatment  Is  of  pri- 
mary Importance,  If  the  life  of  the  Injured 
person  Is  to  be  saved.  Consequently,  em- 
ployees whose  work  places  them  In  danger 
of  serious  shock  are  trained  In  some  method 
of  resuscitation.  The  most  approved  Is 
the  prone  pressure  method  as  It  requires 
the  service  of  only  one  man.  All  methods 
of  resuscitation  Induce  breathing  by  forc- 
ing air  Into  and  out  of  the  lungs  at  the 
normal  breathing  rate.  In  the  prone  pres- 
sure method  this  Is  accomplished  by  plac- 
ing the  patient  prone,  that  Is,  with  the  face 
lying  down,  and  pressing  upon  the  small 
of  the  back,  thus  forcing  the  diaphragm  up- 
ward and  expelling  the  air  from  the  lungs, 
then  nuddenly  releasing  the  pressure,  which 
results  In  sucking  air  Into  the  lungs.  The 
operator  repeats  this  process  about  16  times 
a  minute,  the  normal  breathing  rate.  As  It 
Is  necessary  that  the  operator  work  over 
the  patient  at  times  for  as  long  as  three 
hours,  the  process  Is  very  fatiguing  even 
if  (here  ate  several  operators  to  relieve 
each  other.  For  this  reason  several  forms 
of  mechanical  resuscltators.  which  are  easy 
to  operate  and  can  be  used  by  Inexpe- 
rienced men.  are  manufactured.  In  prin- 
ciple they  are  the  same  as  the  prone  pres- 
sure method,  but  the  artificial  breathing  Is 
produced  by  mechanically  pumping  air  Into 
and  out  of  the  lungs  and  ln  some  cases 
oxygen  is  used  Instead  of  air.  See  Respira- 
tors and  resuscitation  apparatus. 
RETARDERS,  CONTROLLER.— See  Con- 

RETH-FLEX.— Trade  name  for  desk  and 
floor  lamps  manufactured  by  the  High- 
lands  Mfg.   Co.,   Muncle.   Ind. 

RETH- LITE.— Trade  name  for  seml-ln- 
dlrect  lighting  fixtures  manufactured  by 
the   Highlands  Mfg.   Co.,   Muncle,    Ind. 

RETOUCHERS,  ELECTRIC,  FOR  PHO- 
TOGRAPHIC    STUDIOS.— These   are    small 

tool  to  which  is  Imparted  an  oscillatory 
motion  similar  to  the  motion  imparted  by 
the  retouching  In  the  non-electric  tool.  This 
tool  enables  the  operator  to  accomplish  a 
--*   cleaner  Job  than   mlaU 


be  done  by  hand  and  n 
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Manufacturer: 

Gilbert  Supply  Co.,  Lock  Box  No.  3,  In- 
dependence, Iowa. 

RETRIEVER.— Trade  name  (or  street  car 
bolls  manufactured  by  the  J.  G.  Brill  Co., 
62nd  St.  A  Woodland  Ave.,  Philadelphia,  Pa. 

RETRIEVERS,  TROLLEY.— See  Catch- 
ers and   retrievers,  trolley. 

RETURN  CIRCUIT.— That  portion  of  an 
electric  circuit  through  which  the  "  ~ 
la  assumed  to  return  to  the  eouro 
current  la  called  the  return  current,  u  me 
return  circuit  la  the  ground.  It  la  spoken 
of  as  a  metallic  line  with  ground  return. 
In  the  case  of  alternating-current  circuits 
the  term  "return  circuit"  la  meaningless. 
Even  for  direct- current  circuits  the  com- 
mon  notion   that  the  negative  aide   of  the 

ccpted  by  the  latest  theories  of  electricity. 
See  Electron  theory. 

REVERSIBLE  CELL.  —  An  electrolytic 
cell  which  shows  back  electromotive  force ; 
one  which  after  electrolysis  has  been  per- 
formed shows  a  disposition  or  ability  to 
act  like  a  primary  call  and  to  generate 
electromotive  force  In  the  opposite  direc- 
tion to  the  previously  applied  electrolysing 
potential ;  It  is  a  form  of  secondary  cell. 
When  acting-  as  such  a  cell,  the  current 
produced  reverses  the  electrochemical  re- 
actions produced  by  the  electrolysing  cur- 
rent. A  storage  battery  Is  one  of  the  best 
examples.  Also  see  Secondary  battery; 
Batteries,  storage. 

REVERSIBLE  REACTION.— A  chemical 
or  physical  reaction  which  works  both 
frontwards  and  backwards.  Examples: 
Freezing  of  water ;  decomposition  of  cal- 
cium carbonate  In  a  closed  space, 
CaCO,  ■=  CaO  +  CO* 
For  every  temperature  there  Is  a  critical 
pressure  of  equilibrium  below  which  pres- 
sure the  reaction  goes  from  left  to  right, 
and  above  which  It  goes  from  right  to  left. 
Similarly,  for  every  pressure  there  la  a 
critical  temperature  of  equilibrium,  above 
which  temperature  the  reaction  goes  from 
left  to  right  and  below  which  It  goes  from 
right  to  left.  This  relation  of  critical  tem- 
perature to  critical  pressure  Is  tabulated  as 
the  dissociation  tension  of  the  compound. 

REV  ERSITE.— Trade  name  for  oircuit 
breakers  manufactured  by  the  Cutter  Elec- 
trical A  Mfg.  Co.,  19th  and  Hamilton  Sts.. 
Philadelphia.    Po. 

REV  ERSO.— Trade  name  for  electric 
toasters  manufactured  by  the  Electro- 
Weld  Co..  70  Munroe   St.,   Lynn,  Mass. 

REVOLUTION  COUNTERS.— See  Count- 
ers,  revolution   or  speed. 

REVOLUTION  INDICATORS.— See  Tach- 
ometers, electric  Indicating ;  Tachometers, 
electric,  recording ;  Tachometers,  vibrating, 
reed ;  Tachometers,   miscellaneous. 

REVOLVATOR  CO.  —  336-352  Garneld 
Ave.,  Jersey  City,  N.  J.  Manufacturer  of 
portable  electric  elevators.  President  and 
general  manager,  H.  S.  Gennond,  Jr. 

REX. — Trade  name  for  conduit  benders 
manufactured  by  the  M.  B.  Austin  Co., 
108-18   S.   Deaplalnes  St..  Chicago,   III. 

REX.— Trade  name  for  coal  and  ash 
handling  machinery,  power  transmission 
Chains  and  water  Intake  .screens  manufac- 
tured by  the  Chain  Belt  Co.,  736  Park  St., 
Milwaukee,  Wis. 

REX. — Trade  name  for  outlet  boxes  and 
celling  plates  manufactured  by  the  W.  H. 
Colgan   Co.,  West  Newton,  Haas, 

REX.— Trade  name  for  electric  beating 
appliances  manufactured  by  Cope  A  Son, 
Ltd..  1B0  Hastings  St,  W.,  Vancouver,  B. 
C.  Can. 

/  REX, — Trade  name  for  Insulating  com- 
pounds manufactured  by  the  Fllntkote  Co., 
Inc.,   88  Pearl  St.,  Boston,  Mass. 

REX.— Trade  name  for  metallic  engine 
packing  manufactured  by  the  Goetze  Gas- 
ket A  Packing  Co.,  Georges  Road,  New 
Brunswick,   N.   J. 

REX.— -Trade  name  for  x-ray  tubes 
manufactured  by  Green  A  Bauer,  Inc.,  234 
Pearl  St.,  Hartford,  Conn. 

REX.— Trade  name  for  conduit  bender: 
made  by  M.  B.  Skinner  Co..  562  Wash 
Ington  Blvd..  Chicago,  ill. 

REX, — Trade  name  for  bells  and  buzzers 
manufactured  by  Stanley  &  Patterson,  34 
Hubert  St.,   New  York,   N.   Y. 

RF.X- LITE— Trade  name  for  lighting 
units  manufactured  by  L.  Plant  A  Co., 
434  E.  23rd   St.,  New  York,   N.  T. 


HEX  FORD  MFCS  CO.— Liberty.  Mo. 
Manufacturer  of  oil  Alters. 

REXO. — Trade  name  for  photographic 
lamps,  printing  machines,  etc.,  manufac- 
~       ■    "     ,   240  E.  Ontario 

generators  for  motion  picture  projection 
manufactured  by  the  Electric  Products 
Co.,    Cleveland,    Ohio. 

REX-O-LUX.— Trade  name  for  portable 
electric  lamps  manufactured  by  L.  Plaut 
A  Co.,  434  E.  23rd  St.,  New  York,  N.  Y.      . 

REYNOLDS     ELECTRIC     CO.— Chicago, 


m. 


r  of  r 
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flashers,  kitchen  units  and  llgktlni 
Rectors,  Business  established  1301.  Presi- 
dent, C.  F.  Zieglec;  vice-president,  O.  D. 
Ziegler;  secretary  and  treasurer,  William 
L.  Lalb.  Main  office,  2660  W.  Congress 
St..  Chicago,  111.  Branch  office,  1122 
Broadway.  New  York,  N.  Y, 

RHEOSTAT.— A  resistor  combined  with 
means  for  varying  Its  resistance.  The  re- 
sistance may  be  varied  by  having  a  mov- 
able contact  lever  slides  over  a  number 
of  stationary  buttons  •  or  segments  be- 
tween which  sections  of  the  resistor  are 
connected,  by  compressing  a  number  of 
carbon  or  graphite  disks  or  plates,  by 
using  a  number  of  levers  or  knife  switches 
for  cutting  In  and  out  resistance,  etc.  In 
a  water  rheostat,  two  or  more  electrodes 
are  Immersed  In  the  liquid  (usually  water 
with  a  sodium  salt  to  make  It  conducting) 
and  the  resistance  varied  by  changing  the 
liquid  level.  Rheostats  differ  from  resist- 
ance boxes  In  having  larger  current- carry- 
ing capacity,  that  of  resistance  boxes  Is 
usually  limited  to  a  few  hundredths  of  an 
ampere. 

RHEOSTAT  CASINOS  OR  COVERS.— 
Rheostat  covers  usually  serve  the  double 
purpose  of  supporting  the  resistance  ap- 
paratus and  protecting  the  operator 
against  contact  with  live  parts.  They 
should  be  arranged  to  provide  for  ventila- 
tion of  the  resistor.  Where  the  resistor  is 
mounted  back  of  the  panel,  the  top  and 
bottom  of  the  supporting  frame  are  usual- 
ly   made    of    wire    screen    or    perforated 

Manufacturers: 

Aden-Bradley   Co.,    286   Greenfield   Ave., 

Milwaukee,  Wis. 
AUTOMATIC     ELECTRICAL    DEVICES 

CO.,     120-122    W.     3rd    St.,     Cincinnati. 

Ohio. 
Canadian  General  Electric  Co.,  Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Dominion   Electric    Switch    Box    Co.,    80 

Sumach  St..  Toronto.  Ont..  Can. 
Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 

National  Bank   Bldg.,   Elmhurst.   III. 
Liberty     Electric     Corp.,      Port     Chester, 


■    Co., 


,    90    Gold    St. 


PETERSON    CO.,    INC.,     CHARLES    J. 

723-23  Fulton  St.,  Chicago,  ID. 
Standard   Electric  Machinery  Co..   Baltl 

more,   Md.     "Standard -Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    St. 
Newa  ■      -'      ■ 
'ard   1 
N.  Y. 

RHEOSTAT  CONTACT- MAKING 

ARMS. — Rheostat  arms  are  usually  piv- 
oted at  one  end,  with  a  contact-making 
shoe  at  the  other.  Spring  pressure  Is  ap- 
plied to  the  shoe,  so  that  Arm  contact  is 
made  with  the  buttons  or  segments  over 
which  It  slides.  In  some  cases  the  arm  Is 
pivoted  at  the  center,  and  contacts  placed 
at  both  ends.  For  three-phase  motor- 
speed  regulators  a  three- armed  lever  Is 
frequently  used  with  the  arms  120*  apart. 
Manufacturers: 
Allen-Bradley    Co..    286    Greenfield    Ave., 

Milwaukee,  Wis. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO.,     120-122    W.    3rd    St..    Cincinnati. 
Ohio. 
Eastern    Precision    Electrical    Instrument 
Co.,  fig-71  Observer  St.,  Rockvllle  Cen- 
tre, N.  Y. 
Great    Lakes    Radio    Supplies   Co.,    Inc.. 
1st  National  Bank  Bldg..  Elmhurst,  111 
Kennedy   Co.,    The   Colin    B.,    140- Second 

St..  San  Francisco.  Cal. 
Liberty    Electric    Corp.,    Port    Chester, 

N.  Y. 
Nicholas   Power   Co.,    Inc.,    90   Gold    St, 

New  York.  N.  Y. 
Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark,  N.  J. 
Takamlne  Commercial  Corp.,  120  Broad- 
way,  New  York,   N.  Y. 
Ward  Leonard  Electric  Co.,   Mt.   Vernon, 

N.  Y. 
RHEOSTAT       CONTACTS,       STATION- 
ARY.—The     stationary     buttons     or     aeg-  | 


SSfl 


. .  usually  of  brass  or 

made  renewable  whenever 
i-mlt      replacing      Co 
ig.     The   number   ol 

...  ied  by  the  number  o 

points    required    and    by    the    > 


i   of    the 


)  carried. 


<    determined 


t  to 
Manufacturers; 

AUen-Bradley    Co., . 

Milwaukee,  Wis. 
Canadian  General  I 

King  St.,   —      ~ 


tre,  N.  Y. 
Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 

National    Bank    BldR.,    Elmhurst.    Hi. 
Kennedy   Co.,    The   Colin    B„    HO    Second 

St.,   San   Francisco,   Cal. 
Liberty     Electric     Corp.,     Port     Chester, 

N.  Y. 
Nicholas    Power    Co.,    Inc.,    90    Gold    St.. 

New  York,  N.  Y. 
Sundh    Electric   Co.,    209    Parkhurst   St.. 

Newark,   N.  J. 
Standard   Electric   Machinery   Co.,    Balti- 
more, Md.    "Standard- Baltimore." 
Takamlne  Commercial  Corp..   120  Broad- 
way, New  York.  N.  Y. 
Ward  Leonard  Electric  Co..  Mt.  Vernon. 

N.  Y. 
RHEOSTAT  HANDLES  AND  EXTEN- 
SION OPERATING  MECHANISM.— Rheo- 
stat handles  In  many  cases  constat  simply 
of  an  Insulating  knob  or  handle  fastened 
to  the  con  tact- making  arm.  Where  a 
rheostat  Is  mounted  on  the  rear  of  a  panel, 
or  Inside  of  an  enclosing  case,  and  opera- 
tion from  the  front  is  desired,  a  separate 
operating  lever  Is  necessary.  In  some  cases 
of  distant  location  of  the  rheostat  the 
operating  lever  or  handwheel  Is  mounted 
on  the  front  of  the  panel  and  drives  the 
rheostat  arm  by  means  of  a  sprocket  and 

chain. 
Manufacturer*: 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee.   Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King   St.,   W.,    Toronto,    Ont.,   Can. 

GreAt  Lakes  Radio  Supplies  Co.,  Inc.,  1st 
National   Bank   Bldg.,   Elmhurst,   III. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 

Kennedy  Co.,   The  Colin  B-,   140   Second 


W. 


..  Cal. 


Port    Chest. 


_.    "Standard -Baltl 

Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark,  N.  J. 
Ward  Leonard  Electric  Co.,   Mt.  Vernon, 


PANELS.— See        Panels, 
rheostat. 

RHEOSTATS,        BATTERY-CHARGINQ. 
— Storage  batteries  are  sometimes  charged 


erator  set)  and  the  va 
current  obtained  by  m> 
In  the  generator  field, 
however,  charged  from 
circuit  and  In  this  & 
placed   In   series   with 


iatlon  In  charging 
ins  of  a  rheostat 
They  are  usually, 
i  constant- voltage 

he  battery  which 
is  the  battery  and 
of  the  charging 
uurreiiL.  jin  HiiiniHier  m  generally  Inserted 
In  the  charging  circuit  so  that  the  current 
may  be  adjusted  to  the  proper  value.  Re- 
verse-eurrent  relays  or  circuit  breakers 
prevent  discharge  of  the  battery  back 
through  the  charging  circuit  In  case  of 
failure    of    generator    voltage.      Automatic 


for 


idjust 


;   the    I 


!   when    the 


battery  Is  full  are  frequently  used,  prlncl 

Iially  for  battery  locomotives  and  farm 
Ightlng  plants.  The  charge  Is  usually 
stopped  by  means  of  a  contact-making  am- 
pere-hour meter,  although  voltage  relays, 
current  relays,  and  contact- making  hy- 
drometers have  been  used.  Where  a  num- 
ber of  batteries  are  charged  at  one  time 
separate  panels  are  provided;  for  these  see 
Panels,  battery- charging. 
Manufi 


Elec 


A    Mfg. 


Hamilton       Ave., 


The. 


Ohio. 


Allen-Bradley   Co.,    286   Greenfield    Ave.. 

Milwaukee,  Wis. 
AUTOMATIC     ELECTRICAL     DEVICES 


Nev.    ,   ...    _ „  

Automatic  Transportation  Co.,  2933  Main 

St.,    Buffalo.  N.  Y. 
Battery   Appliance   Corp.,    3    E.    14th    St., 

New  York,   N.   Y.    "G.   B.   C." 
Canadian   General  Electric  Co.,    Ltd.,   212 

King  St,  W.,  Toronto,  Ont,   Can. 
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Canadian  National  Carbon  Co.,  Ltd., 
HI  He  rest  Park,  Toronto.   Ont.,   Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts., '  Hamilton,  Qnt., 
Can.     "Westlnghouse." 

CUTLER-HAMMER  MFG.  CO.,  THE, 
Milwaukee.  Wta.  C-H  Battery  Charg- 
ing Rheostats  are  available  for  use  with 
ignition  batteries,  starting  and  lighting 
automobile  batteries,  and  for  electric 
vehicle  batteries  of  all  kinds.  (Also  see 
Panels.  Battery  charging.)  See  display 
adv.  pages  1 22 5- 1230. —Adv. 

Electric  Products  Co.,  The.  Cleveland. 
Ohio.    "Wotton." 

F.  B.  Electric  &  Mfg.  Co.,  119  E.  At- 
wnler  St.,   Detroit    Mich.     "p.    B." 


Leonard  Electric  Mfg.  Co.,  The.  3  SOT 
Perkins  Ave.,    Cleveland.   Ohio. 

CO.,  154  Whiting  St.,  Chicago.  IH, 
"National."  (See  display  adv.  page 
1286,) 

Prest-O-Lite  Co,  633  N.  Capital  St., 
Indianapolis.  I.id. 

Prest-O-Llte  Co.  of  Canada,  Ltd..  Hlll- 
crest  Park,  Toronto.   Ont.,  Can. 

Rosa  Engineering  Co.,  J.  J.,  1006  E. 
Lamed  St..  Detroit,  Mich.   "Ross." 

Schaefer  Eros.  Co.,  1059  W.  11th  St., 
Chicago,    III. 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard- Baltimore." 

Sunrth  Electric  Co.,  209  Parkhur^t  St., 
Newark,  N.  J. 

Union    Electric    Mfg.    Co..    120    Reed    St., 


Mllwj 


Wis. 


"Her 


Ward  Leonard  Electric  Co..  Mt.  Vernon. 
N.  Y.     "Rlbohm." 

WESTINGHOIJSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.    pases    1395-1403.) 

RHEOSTATS  CARBON  OR  GRAPHITE. 
COMPRESSION  TYPE.— This  type  of 
rheostat  consists  of  a  series  of  graphite  or 
carbon  disks  or  rectangular  plates  stacked 
In  a  suitable  frame  or  tube  with  an  ad- 
Justing  screw  so  arranged  that  the  pres- 
sure between  the  plates  may  be  varied. 
This  variation  In  pressure  produces  an  In- 
versely proportional  variation  In  resistance 
of  the  stack.  The  change  in  pressure  af- 
fects the  resistance  by  changing  the  num- 
ber of  points  of  contact  between  adjacent 
disks  or  plates.  This  form  of  rheostat  Is 
particularly   applicable   In   devices  where   a 

over  a  limited  range  Is  desired.    They  are 
used    In    many    control    devices    and    for 
laboratory  work. 
Manufacturers: 

Allen -Bradley    Co,.    286    Greenfield    Ave., 

Milwaukee,  Wis. 
Crane,   Harold  G.,   322  Front  St.,   Adrian, 

Mich.     "Crane." 


._ _    .'    headlight,    lamp    socket, 

and  theater  or  stage,  which  see.  They  may 
be    used    for   dimming   or    "fadlnf 


rent-carrying  capacity  requli 
Manufacturers: 
Allen-Bradley    Co.,    286    Greenfield    Ave,, 

Milwaukee,  wis. 

C;iniulltin  G-nrrnl  Electric  Co..  Ltd.,  212 
King  St..   W..   Toronto.  Ont..   Can. 

CUTLER-HAMMER  MR-;.  Co..  THE. 
Milwaukee.  Wis.  See  Dimmers,  Thea- 
ter or  Stage.  See  display  adv.  pages 
1225-1230.— Adv. 

Great  Lnkes  Radio  Supplies  Co.,  Inc..  1st 
National  Bank   Iildg.,    Elmhurst.   I!l. 

Klitsen  Radio  Mfg.  Co.,  Inc..  Flett  Ave, 
RiiHiio,    Wlj 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St..  Chicago.  111. 
"National."  (See  display  adv.  page 
12Sfi.)    (stereopttcon  dissolving) 

Pennefather.  James  S.,  358  W.  13rd  St., 
New    York,    N.    Y. 

Rleker  Instrument  Co.,  1919-21  Fair- 
mount  Ave.,   Philadelphia,    Pa, 

Schaefer  Bros.  Co.,  1059  W.  11th  St., 
Chicago,  III. 

"•••-i    Electric    Mfg.    Co..    120    Reed    St., 


MilWf 


"Uem 


that   the    i 


Wilcox    Laboratories,    Inc.,    The,    131    S. 

Fati-vlew    Ave.,    Lansing,    Mich. 

RHEOSTATS,      ELECTRIC      RAtLWAY, 

CAR   OR   LOCOMOTIVE.— Resistors  placed 

in  the  railway   motor  circuit  to  take  up  a 

'   "       line   voltage  or   pressure   so 

f  voltage   Is  suitable  to 
and    apeed    and    the 

resistors  are  of  suitable  metal,  usually  cast 
Iron  In   grid   form,   and  a  number  of  grids 

the  whole  being  called  a  rheostat.  One  of 
the  functions  of  the  controller  Is  to  place 
in  circuit  at  the  proper  time,  rheostats 
or  sections  of  them  of  the  proper  resist- 
ance, according  to  the  speed  of  the  car 
Or  locomotive.  These  rheostats  or  sections 
of  them  are  removed  from  the  circuit  step 
by  step,  the  maximum  being  in  circuit  at 
the  Instant  of  starting  the  car  or  locomo- 
tive from  rest  and  the  total  resistance  be- 
ing reduced  aa  apeed  Is  attained.  The 
number  of  resistance  steps  Is  the  mini- 
mum required  to  produce  reasonably 
smooth  acceleration.  Railway  and  loco- 
motive car  rheoatata  must  be  of  rugged 
design    to   withstand   road    shocks   and    vl- 

for  a  reasonable  time,  the  current  required 
by  the  motors  during     -     - 

see  Grids, 

RHEOSTATS,     FIELD— Field     rheostats 
are  adjustable  resistors  for  inserting  In  the 

trol  the  voltage,  or  of  shunt  d-c.  motors 
for  speed  control,  or  In  the  field  circuits 
of  synchronous  motors  and  converters  tor 
power- factor  regulation,  etc.  Thev  are 
made  In  various  forms,  but  usually  Tor 
switchboard  control  where  they  may  lie 
mounted  directly  on  the  back  of  the  board 
or  in  a  separate  compartment.  This  term 
does  not  properly  Include  resistors  in- 
serted in  the  secondary  (rotor)  circuits  of 
induction  motors  of  the  slip -ring  or 
wound-rotor  type.  If  remotely  placed,  as 
with  large  rheoatata.  the  adjustment  Is 
either  mechanical  (by  means  of  rods, 
levers  and  links,  or  sprocket  chains)  or 
electrical  (through  a  motor-driven  contact 
arm).  Field  rheostats  are  usually  of  the 
sltdlns-contact  type,  although  the  com- 
pression type  Is  also  used.  The  resistors 
are  usually  made  up  of  alloy  wire,  but  for 
very    large    generatora   cast    iron    grids    are 


Milwaukee,  '.. ._. 

Uemiett-O'Connel]    C 

St.,    Chicago.    III. 


(.'pii 


King _ 

anadlan    Hanson    &    Winkle    Co..    Ltd.. 

The,  Toronto.  Ont.,   Can. 

--'--     *■"■    "      '   Co.,    Ltd.,    San- 


Canadlan    ..  _. 

rord    &    Myler    S 

Can.     "Westinghoi.-.. 
Central    Scientific    Co.,    460    E.    Ohio    St., 

Connecticut  Dynamo   &   Motor  Co..   The, 

Lyons  Ave.  &  Colt  St.,  Irvlngton.  N.  J. 

Consolidated  Electric  Co..  Ltd.,  230-232 
King   St.,   E-.  Toronto,   Ont..  Can. 

CITLER-HAMMER  MFG.  CO.,  THE, 
12th  St.  &  St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.)  . 

Electric  Controller  &  Mfg.  Co..  The. 
2TO0  E.  70th  St..  Cleveland,  Ohio.  "E. 
C.  &   M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203- 
122S.) 

General  Platers'  Supply  Co..  Inc..  4S9- 
493  Broome  St..   New  York.   N.   Y. 

Great  Lakes  Radio  Supplies  Co..  Inc.,  1st 
National  Bank   Bldg..   Elmhurnt.    Ill 

HiiUhftrir.  J.  H..  25  W.  16th  St.,  New 
York.   N.  Y. 

Hanson  &  Van  Winkle.  Newark.  N.  J. 

National   electric  controller 

CO.,     154     Whiting     St.,     Chicago.     Ill 
"National."       (See    display    adv.     page 
1286.) 
Schaerer-  Bros.    Co.,    1059    W.    11th    St.. 

Chicago.    111. 
Un  Ion  -Electric    Mfg.    Co.,    130    Reed    St.. 

Milwaukee.    Wis.      "Uemco." 
Ward   Leonard  Electric  Co..  Mt.   Vernon. 

N.   Y.     "Ribohm."    "Vltrohm." 
WESTTNGHOIISK     ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv..  pages  1395-1403.) 
RHEOSTATS.     METER-TESTING.— Me- 
ter-testing   rheostats   usually    consist   of    a 
number  of  single-pole  knife  switches,   each 
controlling  a  step  of  resistance.     The   Irjnd 
iried  by  opening  or_closlng  the  differ- 


Milwauli 
AUTOMATIC     ELECTRICAL     DEVICES 

CO,     120-122    W.     3rd     St..    Cincinnati. 

Ohio. 
BIDDLE.    JAMES    G„    1211-13    Arch    St,, 

Philadelphia,      Pa.        "Jagabi"      sliding 

contact  tube  rheoatata.     See  Rheostats. 

special  and  mlscel. — Adv. 
Canadian  General  Electric  Co.,   Ltd..  212 

King  St.,   W„  Toronto.  Ont.,  Can. 
Central    Scientific    Co.,    460    E.    Ohio   St.. 

Chicago.  III. 
CUTLER-HAMMER     MFG.     CO..     THE, 

12th    St.    &    St.    Paul   Ave..    Milwaukee, 

Wis.     "C-H."     (See   display   adv.   pages 

1225-1230.) 
Eastern   Specialty   Co.,   3651   N.   5th   St.. 

Philadelphia,  Pa. 


■    Mfg. 


Hto, 


Idg..  I 

AL    ELECTRIC    CONTROLLER 

CO..  154  Whiting  St.,  Chicago.  111.    (S«-e 
display  adv.  page  1256.) 
Standard    Scientific    Co.,    9    Barrow    St.. 
New   York,   N.   Y.     "Allen,"    "Stansico- 


...  .  c  Co.,  Mt,  Vernon. 

N.  Y.    "Rlbohm." 
RHEOSTATS,  M  OTOR.  STARTING.— 

:he     commonest     form     of    motor -starting 
'  nple    hand    starter    or 


irting   box."    which   consists 


moved  over  the  butotis  the  motor  la  started 
and  accelerated  to  full  speed.  The  arm  is 
.lly   held    in    the    "full    on"    position    by 


no- voltage    releas 


device.      In    another 

form  of  starter,  the  starting  lever  com- 
I  resses  a  tube  of  graphite  disks.  In  the 
"full  on"  position  the  tube  Is  short-cir- 
cuited and  the  starting  lever  held  In  posi- 
tion by  a  no-voltage  release  device.  The 
multiple-lever  starter  consists  of  a  number 
of  starting  levers  or  knife  switches.  Inter- 
locked so  that  they  must  be  closed  In  the 
prope*  order.  Each  one  cuts  out  a  step 
of  resistance  and  the  final  lever  la  held  by 
a  no-voltage  release  device.  The  resistors 
of  atondard  motor- starting  rheostats  are 
designed     to     stand     one     15 -second     start 

Manufacturer*: 

Allen-Bradley    Co.,    2S6    Greenfield    Ave.. 

Milwaukee,   Wis. 
™    -adlan  General  Electric  Co.,   Ltd..   J12 


&  Myler  Sts..'  Hamilton,  Ont.. 
uan.     "Weatinghouse." 

Consolidated  Electric  Co.,  Ltd.,  210-231 
King  St.,   E,,   Toronto,  Ont,,   Can. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee.  Wta.  C-H  Motor  Starting 
Rheostats  are  all  manufactured  aa  an 
Integral  part  of  a  complete  motor 
starter  with  operating  handle  and  cer- 
tain protective  devices.  C-H  Bulletin 
2110  is  a  simple  starter.     It  Is  used  for 


starting  d-c.  motors  and  provide*  low- 
voltage  protection.  The  resistor  Is 
mounted  In  a  substantial  sheet  steel 
frame  at  the  rear  of  the  panel,  and  Is 
welt  ventilated.  C-H  Bulletin  2111  is 
similar  to  Bulletin  2110  except  for  an 
enclosing  case  and  operating  handle 
outside.  See  display  adv.  pages  1215- 
1230,— Adv. 
Electric  Controller  A  Mfg.  Co.,  The.  2700 
K.  79th  St.,  Cleveland,  Ohio.  "*»  " 
&  M." 


"EC. 


ny  Google 


RHEOSTATS 


EMF  ELECTRICAL  YEAR  BOOK 


GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.    (See  adv.  pages  1203-12RU.) 

General  Platers'  Supply  Co.,  Inc..  489- 
193   Broome   St..    New  York.    N.   Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 
National   Bank  Bide..   Elmhurst.   111. 

Hallberg.  J.  H.,  25  W.  ISth  St.,  New 
York,  N.  Y. 

INDUSTRIAL  CONTROLLER  CO.,  Mil- 
waukee, Wis.  Electric  motor  starting 
rheostats  including  open  and  fully  en- 
closed  types,    for  both  d-e.   and   single- 


provided  with  unc 
movable  segmental  contacts,  heavy  re- 
movable copper  contact  shoes,  pressed 
steel  levers,   etc. — Adv. 

Schaefer    Bros.    Co.,     1059    W.    11th    St, 
Chicago,  111. 

Sundh    Electric    Co.,    209    Farkhurst    St.. 

Takamlne'  Commercial  Corp..  120  Broad- 
wax.  New  York.  N.  Y. 
Union    Electric    Mfg.    Co..    120    Reed    St.. 

Milwaukee,   Wla.     "Uemco." 
Ward  Leonard  Electric  Co.,  Mt.  Vernon, 

N.   Y.     "Vitrohm,"    ■■Rlbohm." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.  pages  1395 -HO 2.) 
RHEOSTATS,      PROJECTING      LAMP.— 
These  rheostats  are  used  chiefly  for  con- 
trol of  projecting  lamps  for  theaters.    The 
ordinary     forms     generally     circular     and 
hand-operated,    are   used   in   gradually  dis- 
solving light    from   one   picture   to  another 
In    stereoptlcon     machines,     and    for    dim- 
ming lamps  for  focusing,  etc.    As  they  are 
used  for  control  of  lamps  which  are  very 
sensitive  to  voltage  variation  they  are  pro- 
vided   with    many    atcpa    to    give    a    very 
gradual  variation  of  resistance. 
Manufacturers: 
Enterprise    Optical    Mfg.     Co.,    664     w. 

Randolph  St..  Chicago,  III. 
NATIONAL    ELECTRIC    CONTROLLER 
CO..     154     Whiting     St.,     Chicago,     III. 
"National."      (See    display    adv.    page 
UK.) 
RHEOSTATS,   SPECIAL  AND    MISCEL- 
LAN EOUS  — Rheostats   are    often   made   lr 
special    forma    and    sizes    for    testing    pur- 
poses.   Artificial  loads  are  produced  in  thli 
way    that   are    used    In    discharge    tests    ot 
storage  batteries  and  many  other  similar 
testa.        Small      non-inductive      accurately 
wound    rheostats    having     disk    coils     are 
often  used  in  connection  with  Instruments. 
The  special   forms  used  for  testing  Include 
carbon  or  graphite  plate  or  disk  rheostats, 
which    permit   a  very   smooth   variation   of 
resistance   by   varying  the   pressure,   thus 
the   contact  area  between   plates. 


Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclair,  N.  J.    "Paragon." 

Al'en-Bradley  Co.,  285  Greenfield  Ave., 
Milwaukee.  Wis. 

AMERICAN  ELECTRICAL  HEATER 
CO..  Detroit.  Mich.  "American  Beau- 
ty" electric  rheostats  are  adapted  for 
use  In  connection  with  different  devices 
for  reducing  or  regulating  the  temper- 
ature, particularly  of  laundry  and 
pressing  or  tailor's  Irons.  Made  for 
devices  consuming  400,  800.  800  and 
1,000  watts.— Adv. 


When  writing  to  manufacturers  please 

mention  the 
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Bets  Co.,    Frank   S.,    Hoffman   St.,    Ham- 

BIDDLE,  JAMES  G.,  1211-13  Arch  St., 
Philadelphia,  Pa.  "Jagabl"  sliding 
contact  tube  rheostats  for  meter-test- 
ing, motor  control,  experimental  work. 


"Jagabl"   Tube    Rheostat 

Suited 

service    that    requires    rapid 

regulation  of  electrical  circuits.  Re- 
sistance ratings  up  to  8200  ohms.  Cur- 
rent ratings  up  to  25  am  us. — Adv. 

Bowman  &  Co.,  A.  W..  23  Church  St., 
Cambridge,  Maaa.  (Exclusive  dis- 
tributor. Franklin  Sales  Co.,  35  N. 
Franklin    St.,    Chicago.    HI.) 

Bunnell  &  Co.,  J.  H.,  32  Park  Place.  New 
York,  N.  Y.    "Bunnell." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,    Toronto,   Ont.,    Can. 

Central  Scientific  Co.,  460  E.  Ohio  St., 
Chicago.   111. 

Clapp-Eastham  Co..  139  Main  St.,  Cam- 
bridge.   Mass.    . 

Connecticut  Dynamo  &  Motor  Co.,  The, 
Lyons  Ave.  &  Colt  St..  Irvington,  N.  J. 

CUTLER-HAMMER  MFG.  CO..  THE. 
12th  St  &  St.  Paul  Ave..  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

Eby  Mfg.  Co.,  H.  H..  13th  &  Wallace 
Sts.,   Philadelphia.   Pa. 

Electric  Controller  &  Mfg.  Co.,  The,  3T0O 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
&  M." 

Ely.  C.  Upham,  60  Vesey  St.,  New  York, 
N.  Y. 

Federal  Telephone  &  Telegraph  Co., 
Buffalo.  N.  Y.    "Federal." 

Foote,  Pierson  &  Co.,  Inc.,  160-162  Duane 
St..   New   York,   N.   Y. 


Gei 


ral    1 


Supply   Co.,    Inc\, 


~New~York.'  N.  y\ 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge.   Mass. 

Great  Lakes  Radio  Supplies  Co.,  Inc..  1st 
National  Bank  BIdg.,   Elm  hurst.   III. 

Hayes,  Carl  I.,  Edgewood.  R.  I. 

Hepburn  Telephone  Mfg.  Co.,  The,  326  S. 


4521  Ogden  Ave.,   Chicago,   111, 


MeyrowlU.  Inc.,  E.  B..  620  6th  Ave.,  New 
York,  N.  Y.  (for  physicians'  diagnostic 
apparatus). 

MILLER  &  PARDEE,  INC.,  625  W.  Jack- 
son   Blvd..    Chicago,    III. 

Munning  &  Co.,  A.  P.,  Church  St.,  Mata- 
wan,  N.  J. 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago;  111.  (See 
display  adv. """ 


,  305  ■ 


.  15th  St.,  New 


Speed  regulators  for  single-phas.   ._ - 

'-* —  motors  are  similar  to  those  used  for 
iture  control  on  d-c.  circuits.  The 
speed  of  a-c.  slip -ring  motors  Is  con- 
rolled  by  resistance  in  the  secondary  cir- 
cuit. Speed-regulating  rheostats .  Bre- 
ather of  the  face-plate,  drum,  multiple- 
ever  or  carbon-pile  types.  With  rheo- 
itats  of  the  armature -resistance  or  sec- 
rad a ry-  resistance  type,  the  speed  decreases 
is  the  load  increases,  and  they  should 
lot  be  used  if  constant  speed  Is  required. 
This  type  of  rheostat  Is  also  Inefficient; 
when  the  speed  Is  reduced,  energy  Is  dis- 
sipated as  heat  by  the  resistor. 
Manufacturers: 
Allen-Bradley   Co.,   286   Greenfield   Ave., 

Milwaukee,    Wis. 
Canadian  General  Electric  Co..  Ltd.,  212 


Nicholas  Power  Co.,  Inc.,  90  Gold  St., 
New  York.  N.   Y. 

Parkin  Mfg.   Co.,  San  Rafael,  Cal. 

Pyrolectrlc  Instrument  ,Co.,  636-649  E. 
State  St..   Trenton.    N.   J. 

Queen -Gray  Co..  B4-70  Johnson  St., 
German  town,    Philadelphia,    Pa. 

Standard  Electric  Machinery  Co..  Balti- 
more,  Md.      "Standard -Baltimore." 

Stleht  &  Co.,  Herman  H.,  16  Park  Row, 
New  York,  N.  Y.     "Standee." 

Sundh  Electric  Co.,  209  Parkhurst  St.. 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y. 

Thordsrson  Electric  Mfg.  Co..  801  S. 
Jefferson  St.,  Chicago,  til. 

Tresco.      1201      Kahl     BIdg..      Davenport, 

Union  'Electric    Mfg.'  Co.,    120    Reed  St, 

Milwaukee.   Wis.      "Uemco." 

Universal    Electric    Stage    Lighting  Co., 

240  W.  50th  St.,  New  York.  N.  Y.  (for 

Ward  Leonard   Elec 
N.  Y.     "Vitrohm.1 

619 


C  Co.,  Mt.  Vernon, 


,    Tom 


Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont, 
Can.      "Westinghouse." 

Consolidated  Electric  Co..  Ltd.,  230-232 
King  St.,   E.,  Toronto,  Ont.,   Can. 

CUTLER-HAMMER  MFG.  CO.,  THE. 
Milwaukee,  Wis.— C-H  Bulletin  3110  Is 
a  simple  form  of  C-H  speed -regulating 
rheostat.  This  regulator  Is  intended 
for  use  Only  In  decreasing  the  speed  of 


the 


;uit. 


C-H  Bulletin  3130  is  a  multiple- 
switch  speed  regulator  for  use  with 
large  motors  and  with  motors  of 
medium  size  where  the  operating  con- 
ditions are  severe.  C-H  Bulletin  3230 
Is  a  compound  speed  regulator  which 
provides  low-voltage  protection.  Regu- 
lation is  obtained  by  both  armature 
and  shunt  Held  rheostats.  C-H  Bulletin 
3Z35  Is  a  multiple -switch  compound 
speed  regulator  Intended  for  use  with 
large  motors.  Other  speed  regulators 
or  speed -regulating  rheostats  are  manu- 
factured by  the  Cutler -Hammer  Mfg. 
Co.  for  use  in  connection  with  special 
machines.      See      display      adv.      pages 


1226-1 


—Adv. 


GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.     (See  adv.  pages  1203-J22S.) 

General  Platers'  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,   N.   Y. 

Great  Lakes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  BIdg..  Elmhurrt,    HI. 

INDUSTRIAL  CONTROLLER  CO..  S86 
Greenbush  St,  Milwaukee,  Wis.    "I-C." 

NATIONAL  ELECTRIC  CONTROLLER 
CO.,  154  Whiting  St.,  Chicago,  III. 
'■•'--'  —  ■"      (See    display    adv.    page 

1069   W.    11th    St., 


8.) 

efer 

ChiCHK 


111. 


Standard    Electric   Machinery   Co.,    Balti- 
more,  Md.      "Standard -Bait]  more." 
Sundh    Electric    Co.,    209    Parkhurst    St., 


"Rlbohm." 

WESTINGHOUSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages   1396-1402.) 


controlling  large   .       _    

sets  ot  electrodes  Immersed  In  a  tank  Con- 
taining water  or  other  conducting  liquid 
and  the  regulation  Is  obtained  either  by 
_  _,   lowering   the   electrodes     " 


changing  the  level  of  the  liquid.    For 


eratini 


such    E 


BHtilli 


i  be for 


it  I; 


t  Into 


.... ,   the   first   method   Is  largely   

A  large  tank  Is  filled  with  acidulated  or 
salt  water  or  where  a  river  or  body  of 
water  Is  adjacent  to  the  plant  suitable 
electrodes  are  immersed  in  It,  and  the 
submerged  depth  varied  or  the  electrodes 
moved  together  or  apart  to  give  the  dif- 
ferent loading  conditions. 

Rheostats  of  a  permanent  nature  used 
In  controlling  large  wound-rotor  Induction 
motors  applied  to  mine  hoists,  haulage 
systems,  dredges,  etc..  generally  operate 
bv  having  stationary  electrodes  and  vary- 
ing the  liquid  level.  A  motor-driven  pump 
Is  provided  to  circulate  the  liquid  or  elec- 
trolyte, which  is  sometimes  a  solution  of 
sodium  carbonate.  Motion  of  the  con- 
trolling handle  causes  a  wier  to  raise  or 
lower  and  thus  the  liquid  level  Is  deter- 
mined.    Cooling   colls    supplied   with   clr- 


gle 
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rent  to  be   regulated 
Manufacturer*: 

Canadian   General   Electric  Co..   Ltd..   212 

King  St.,  W..  Toronto,   Ont.,  Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 
ford    &    Myler    Sts.,    Hamilton,    Ont., 
Can.      '■Westlnghouee.,' 
-       CUTLER-HAMMER     MFQ.     CO..     THE, 
12th    St.    &    St.    Paul    Ave..    Milwaukee, 
Wis,      "C-H."      (See  display  adv.    page 
1226-1230.) 
GENERAL     ELECTRIC     CO.,     Schenec- 
faily.  N.  Y.     (See  adv.  pagea  1203-1223.) 
Standard    Electric    Machfnerv   Co.,    Balti- 
more.   Md.      "Standard-Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark,   N.  J. 
WCSTJNC.MOrsE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.  pases  1295-1402.) 
RHOADS    ft    SONS,    J.    E.— Philadelphia. 
Pa,      Manufacturer*  of  belting,   straps  and 
washer*.     Main  office,   12   N.  3rd  St.,  Phila- 
delphia,    Pa.       Factory,     Wilmington,     Del. 
Branch     offices.     102     Heekman      St.,     New 
York.    N.    Y.;    322    W.    Randolph    St.,    Chi- 
cago,   111. 

RHODE  ISLAND  ELECTRIC  PROTEC- 
T1VE  CO.— 32  Custom  House  St.,  Provi- 
dence, R.  I.  Manufacturer  of  burglar 
alarm  and  fire  alarm  equipment.  Presi- 
dent. George  H,  Grant;  vice-president,  Dr. 
A.  B.  Brings;  secretary,  treasurer  and 
general  manager,   Henry  A.  Barker. 

RHOD1N  CELL.— An  electrolytic  cell  for 
the  production  of  alkali  and  chlorine  from 
brine  solution,  using  a  mercury  cathode 
mid  a  rotating  anode. 

RIBBON,  RESISTANCE.  —  Resistance 
materials  are  often  made  up  In  the  form 
of  ribbon  to  be  used  In  heating  e'ements  or 


.*_?" 


Irirly     rim 

example  t_    _ 

tlon    of    the    heating    elements    for   electrl 


desired!       Oni 

"heating"  elements   fo 
ere  resistance  ribbon 

ribbon  Is  expressed  in  thickness  in  the 
American  Wire  Gage  and  ranges  from  No. 
10  to  No.  40.  with  widtha  varying  from 
M  in.  to  1  in.  for  No.  10,  and  1/32  in.  to 
1  in.  for  some  of  'he  smaller  sizes.  For 
"  the  properties  and  materials  of  which 
resistance   wire   is   made   see   Wire,    resist- 

Manufacturera: 

Canadian   General   Electric  Co.,   Ltd.,    2J2 

King  St..    W..    Toronto,   Ont.,   Can. 
, M.j  stee(  Cq      Th       EiyI.ia_   Ohio. 


Hosklna    Mfg.    Co..    Law  ton    &    Bu 

.St.,  Detroit.   Mich.      'Cliromcl  " 
SMITH    ft    McCRORKEN,    INC., 


RIBBON,  WIRE— Wire  ribbon  is  made 
and  used  for  special  purposes,  such  as 
where  an  open  construction  Is  required  to 
'-':   large    relating   surfaces.      This    li 


sometimes     applied 


It 


to  pancake  type 
to  cert  hi  n  types  of 
also  used  in  the 
voanu-UGUCHi  oi  some  choke  coils  and  for 
loading  colls  on  telephone  circuits.  Steel 
ribbon  wire  Is  often  used,  one  common 
form  being  fish  tape:  see  Tapes  or  wires, 
steel  Ash.  The  ribbon  is  made  In  widths 
up  to  one  inch  and  in  thickness  up  to 
U  Inch.  The  edges  are  nearly  always 
rounded.  Ribbon  wire  used  for  winding 
electromagnets   la   covered   with 


3  that  used  o 


of   cot 

magnet 


silk,   simlla 


N.  J. 

Lam  ft  Sons,   Mathew.   Pittsburgh,   Pa. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Bare 
and  tinned  copper  ribbon  wire  as  man- 
ufactured by  Rome  Wire  Company  Is 
"' '—•    * — n    scale,     discoloration, 


h  rounded 

nitormly  tin   coated,   clean  and 

n   lumps,   spots,    kinks,    splints, 

scraped  surface  or  oorroslon.     Both  the 

. __j    tinned    ribbon    is    thoroughly 


annealed    after    the    last „     ... 

rolling  operation    and    will    successfully 
withstand  cold  edgewise  bending 


ft  In.  wide  and  A  In.  or  leas  thick, 
up  to  pins  of  1  In.  diameter  for  stock  % 
to  1  In.  wide  and  A  In.  or  less  thick, 
in  an  arc  or  ISO  deg.  without  cracking 
at  the  edges.  Special  ribbon  can  bs 
furnished  to  bed  around  smaller  pins, 
if  required.  The  method  of  reeling 
Rome  Wire  ribbon  Is  shown  in  the  cut 
below.     Conductivity   of  copper  Is  not 


Rome   Ribbon  wirs.   Reeled 


leas  than  98  per  cent  and  the  conduc- 
tivity of  tinned  ribbon  is  not  lost 
it.    100    per    cent    being 


based  on  copper  havinj 
0.1530  ohms  per  meter 
C.       For     the     purpose 


of 


weight*.    - 

clflc  gravity  of  copper  Is  taken  as  8. 80 
at  20  deg.  C.  Rome  Wire  specifications 
provide  that  bare  and  tinned  ribbon 
shall  have  an  ultimate  tensile  strength 
of  not  more  than  40,000  lbs.  Tor  strips 
over  .010  Ins.  to  .020  Ina.  thick  -  * 
elongation  of  not  less  than  25  per 
in  10  Ins.,  ranging  to  an  ultimate  ten- 
sile strength  of  37.000  lbs.  for  strips 
-     ■  —   elongation  of  not 


1  to  a 


and  ts  furnished 


?ngth«.  

being  so  made  that  the  ribbon  is  iden- 
tical In  ductility  and  dimensions  with 
the  rest  of  the  ribbon  and  has  at 
least  95  per  cent  of  Its  strength.  Or- 
ders can  be  executed  for  flat  or  square 
ribbon  with  sharp  corners  on  either 
one  or  both  sides  if  desired.  The 
standard  method  of  reeling  square  wire 


Rome  Square  Wire,  Reeled 

Is   Illustrated.     Variation   In   thlcknec 

(or    both    bare    and    tinned    rlhbon_ 
closely     restricted     and     Rome 


inlfor 


t  Is  a 

>   ill  men 


and 


jther  Rome  Wire   products  aee  display 
advertisement  on  page  1247.— Ad v, 
SMITH    &    McCRORKEN.    INC.,    40T    E 

ISth  St.,  New  York,  N.  Y. 
RIBOHM.— Trade  name  for  rheostats 
amifactured  by  the  Ward  Leonard  Elec- 
ic  Co..  Mt.  Vernon.  N.  Y. 
RIC-WIL  CO.,  THE. — Cleveland,  Ohio. 
Janvifacturer  of  conduit  systems  for  un- 
derground heating. 

RICE,    JOHN    H. — B09    Ford    Bldg..    Wil- 
mington, Del.     Producer  of  chestnut  poles. 
RICE   ft    LAWLER    CO.— 23   Church    St., 
Cambridge,   Mass.     Manufacturer   of  elec- 
trical  heating   appliances. 

RICE     ft     SARGENT.— Trade     name     for 

rovidence  Engineering  Corp.,  521  S.   Main 

:.,  Providence,  R.  I. 

RICHARO.— Trade  name  for  engineers' 
oiler  manufactured  by  the  Ansonfa  Novelty 
~J„   2S5   Main   St..   Ansonla,   Conn. 

RICHARDSON  BRASS  CO.,  THE  ED- 
BRO.— 31S  N.  Holllday  St..  Baltimore.  Md. 
Manufacturer  of  couplings,  elbows,  lock- 
nuts  and  other  brass  goods.  Business  es- 
tablished 1B97.  President  and  general 
manager,  Edro  Richardson;  vice-presi- 
dent, E.  F.  Richardson;  secretary  and 
treasurer,  C.  Herbert  Clayton. 

€20 


RICHARDSON-PHENIX  CO.,  THE.— 
124  Reservoir  Ave..  Milwaukee,  Wis.  Man- 
ufacturer of  oil  Altera,  lubricators,  gages. 
valves,  etc.  President.  J.  William  Peter- 
son; vice-president  and  general  manager, 
L.  E.  Strothman;  vice-president  and  sec- 
retary, F.  L.  Swan  berg. 

RICHMOND.— Trade  name  for  electric 
hath  cabinets  manufactured  by  the  Hos- 
pital Bupply  Co.,  J5T  E.  23rd  St.  New 
York,  N.  Y. 

RICKETTS.— Trade  name  for  Illuminated 
thresholds  for  elevators  manufactured  by 
the  Elevator  Supplies  Co.,  Inc.,  1515  Wil- 
low Ave,.  Hoboken.  N.  J. 

RICO.— Trade      name,     for 
ill  way    Imp 


.  Wet 


ay    Improv. 
York,   N. 


RIDDLE  CO.,  THE  EDWARD  N.— To- 
ledo. Ohio.  Manufacturer  of  lighting  fix- 
tures, portable  electric  lamps  and  shades. 
Business  established  1892.  President,  treas- 
urer and  general  manager,  Edward  N.  Rid- 
dlei  Vice-president  and  sales  manager.  J. 
Newton  Riddle;  secretary.  John  K.  Rid- 
dle. Main  office,  27  Broadway.  Toledo. 
Ohio.  Branch  office,  292  5th  Ave..  New 
York,  N.  Y. 

RIDDLES,  FOUNDRY,  MOTOR-DRIVEN. 
—Riddles  are  used  (or  breaking  up  and 
sifting  the  sand  preparatory  to  Its  use  In 
molding.  The  motor-driven  riddle  Is 
for   holding 


mtlally    i 


with   IT 


h  the 


idd  le 


-ladling.    The 

machines  are  or  two  types,  one  for  over- 
head suspension  from  a  trolley,  the  other 
mounted  on  legs  to  be  placed  on  the  floor 
wherever  It  Is  desired.  The  riddle  la 
actuated  by  an  electric  motor  which. 
through  gears.'  cams  or  other  mechanical 
means  communicates  an  elliptic  or  rock- 
ing motion,  or  combination  of  both,  to  the 
riddle.  The  motor  and  all  bearing  parts 
are  enclosed  in  dustproof  covers  for  pro- 
tection from  the  dust  and  dirt  common 
in  the  foundry.  Motors  of  about  U  hp. 
are  used  and  may  be  connected  Into  any 
lamp  socket,  no  special  power  wiring  be- 
ing required  for  these  machines. 

Manufacturer*: 

Champion  Foundry  ft  Machine  Co.,  2419 
Htli    St..    Chicago,    III.      "Champion." 

Great  Western  Mfg.  Co.,  Box  8lSi  Leav- 
enworth,   Kans.     ("Combs"    gyratory.) 

Maroa  Mfg.  Co..  Maroa.  III.    "Woi-shnm." 

Tessmer  Machine  ft  Tool  Co.,  185-91 
llivnrd    St.,    Detroit,    Mich. 

Washington  Pump  &  Machinery  Corp., 
116  Broadway.  New  York,  N.  Y. 

RIDER-ERICSSON  ENGINE  CO.— Wal- 
den.  N.  Y.  Manufacturer  of  electric  pumpa 
and  internal  combustion  engines.  Business 
established  1S42.  President,  D.  C.  Domi- 
nlck;  vice-president  and  treasurer,  Sanford 

eral  manager,  H.  L.  Shartle.  Maln'offlce. 
Waidon,  N.  Y.  Branch  offices,  20  Murray 
St.,  New  Ynrk,  N.  Y.;  116  K.  8th  St..  Min- 
neapolis. Minn.!  201  N.  Liberty  St..  Balti- 
more. Md.:  Ml  W.  Randolph  St..  Chicago. 
111.;  40  N.  7th  St.,  Philadelphia,  Pa.;  1536 
Franklin  Sl..  Tampa,  Flu.;  Fidelity  Mutual 
",J-:    Wilson,    N.    C.i    »th    ft    Cary    Sta., 


.-.      - York.    N. 

Y.l  Philadelphia.  Pa.;  Pittsburgh,  Pa.; 
Wllkes-Barre.  Pa.;  Cincinnati,  Ohio: 
Cleveland,    Ohio;    Chicago,    111,:    St.    Louis. 


glneering  Co..  Birmingham,  Ala.;  Hotch- 
klss  Engineering  Corp..  Memphis,  Tenn.: 
Electric  Appliance  Co.,  New  Orleans,  La.: 
Power  Equipment  Co.,  Little  Rock.  Ark.; 
Coast  Equipment  Co.,  San  Francisco.  Los 
Angeles,  Cal.,  and  Portland,  Ore.;  L.  E. 
Pollard  Co.,  Minneapolis,  Minn;  Llnd- 
rooth-Shubart  Co.,  Denver,  Colo. 

RIEBER.— Trade  name  for  X-ray  equip- 
ment manufactured  by  the  Roentgen  Ap- 
pliance   Co..    693    Mission    St.,    Son    Fran- 


,   Cal. 


Ft  ells. 

RIEKER  INSTRUMENT  CO.— 1919-21 
Falrmonnt  Ave..  Philadelphia.  Pa.  Manu- 
facturer of  electrical  and  other  scientific 
Instruments.  Business  established  '  1916. 
President  and  general  manager,  Walter  C. 
Rieker:  vice-president  and  treasurer,  E. 
G.  Rieker;  secretary  and  sales  manager. 
M.  A.  McCready. 
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protective    paints    and    varnishes.      Preal- 

.  dent,     Joseph     Rlesenman;     secretary     and 

genera)  manager,  Joseph   Rlesenman,  Jr. 

RIQGS,       DISTLER       A       STRINGER.— 
Baltimore,    Md.      Manufacturers    of    Cutout 


TllPL 


RIGHT.— Trade  name 
by  the  Gasket  Supply  Co. 
Philadelphia.  Pa, 


Boesch  Lamp  Co.,  960-62  Mission  St.,  San 
Francisco,   CaL 

RILEY  STOKER  CO.,  SANFORD.— 
Worcester,  Mass.  Manufacturer  of  auto- 
matic furnaces  and  underfeed  stokers. 
President,  R.  Sanford  Riley;  vice-presi- 
dent, R.  T.  Riley;  secretary  and  general 
manager.  F.  H.  Daniels,  Jr.;  treasurer. 
Aldus  C.  Hlgglns;  sales  manager,  William 
Panto  II.  Main  office,  8  Neponset  St., 
Worcester,  Mass.  Factories,  Detroit, 
Mich,  and  Worcester,  Mass.  Branch  of- 
fices, Boston,  Mass.;  New  York,  N.  T.; 
Buffalo,  N.  T.;  Chicago,  111.;  Cleveland, 
Ohio.;  Detroit,  Mich.  Sales  representa- 
tives. Steams- Roger  Mfg.  Co.,  Denver, 
Colo.;  Robinson,  Gary  ft  Sands  Co.,  St. 
Paul,  Minn.;  F.  M.  Beeson  Machinery  Co.. 
Kansas  City,  Mo. 

R1NEHART.— Trade      name      for  .  solder 


Ave,   Pittsburgh,  Pa. 

RING  AND  DELTA  CONNECTIONS.— 
A  ring  connection  is  one  In  which  the  In- 
dividual phase  circuits  of  a  polyphase  sys- 
tem are  connected  end  to  end,  thus  form- 
ing a  closed  circuit  of  the  various  phases 
In  series.  This  type  of  connection  In  a 
three-phase  system  Is  usually  called  the 
^lelta    connection. 

RING,  CIRCUIT. — Where  two  lines  from 
a  station  are  Joined  together  by  tie  lines 
the  combination  Is  known  as  a  ring  sys- 
tem. Such  a  system  may  have  loops  to 
several  substations  or  industrial  con- 
sumers, and  Is  used  in  transmission  and 
bulk  supply  systems  chiefly.  When  addi- 
tional radial  lines  are  required  from  the 
source  of  supply  to  points  along  the  ring, 
the  system  becomes  a.  network. 

RINO-O-LITE.— Trade  name  for  Incan- 
descent lamps  manufactured  by  the  V. 
ft  D.  Electric  Co.,  3S5  S.  Center  St.,  Frank- 
lin, Ohio. 

RING  OILING. — A  method  of  lubrication 
often  used  on  electrical  machinery.  Rings 
of  a  much  larger  diameter  than  the  shaft 
to  be  lubricated  are  hung  upon  it  with 
their  lower  portions  dipping  Into  a  bath 
or  well  of  oil.  The  rotation  of  the  shaft 
causes  the  ring  to  travel  around  It  and 
thus  oil  is  carried  to  the  upper  surface  of 
the  shaft,  where  It  spreads  out  to  lubri- 
cate the  bearing.     Also  see  Bearings,  rlng- 

RINGERS  AND  TOLLERS,  BELL, 
MOTOR -OPE  RAT  ED.— For  large   bells  and 

Songs  and  in  many  cases  where  regular 
Irect- current  light  or  power  circuits  are 
available  It  is  more  convenient  or  economi- 
cal to  use  a  motor- opera  ted  bell  ringer 
rather  than  Ins  tail  I  a  battery  system  to 
avoid  the  troubles  due  to  arcing  at  the 
contacts  occurring  at  the  higher  voltage 
of  the  light  and  power  circuits.  Motors 
are  used  not  only  on  the  larger  gongs,  but 
on  bells  which  must  be  rung  for  long  pe- 
riods and  at  frequent  Intervals  when  their' 


i   is 


e.P™ 


than  the  magnetically  actuated  types. 
Large  church  bells  or  community  bells  are 
sometimes  tolled  by  electric  motors 
through  a  reduction  gear  and  eccentric 
with   suitable   connecting   rod. 

Manufacturers: 

Betts  ft  Betts  Corp..  Gil  W.  41nd  St., 
New  York,  N.  Y.     "B  ft  B." 

STATES  CO.,  THE,  72  Francis  Ave., 
Hartford,   Conn.      "Alert." 

RINGERS.  MAGNETO,— See  Generators, 
magneto,  telephone, 

RINGERS,  TELEPHONE.— A  telephone 
ringer  Is  the  polarised  electric  bell  used  on 
subscribers'  telephone  sets  to  call  the  sub- 
scriber or  to  Indicate  by  means  of  audible 
signals  an  Incoming  call  for  any  particular 
subscriber.  Tn  its  usual  form,  the  ringer 
consists  of  two  colls  of  line  wire  connected 
In  series  and  wound  on  soft  Iron  cores.  A 
permanent  magnet  Is  placed  parallel  to 
the  colls  and  between  them,  with  a  soft 
iron  armature  pivoted  at  Its  center  at  the 
bottom.  A  slender  rod  terminating  In  a 
small  metal  ball  Is  attached  to  the  arma- 
ture. When  the  armature  vibrates  the 
■mall  metal  ball  Is  caused  to  strike  two 
gongs.      When   no   currant   flows   through 


._  _ tad  by~both  cores  and 

it  will  rest  against  either  one.  When  the 
current  does  pess,  one  of  the  colls  wilt 
have  Its  magnetism  strengthened  and  the 
other  weakened.  This  may  or  may  not 
move  the  armature.  If  the  current  Is  re- 
versed, however,  the  opposite  polarity  Is 
given  to  the       "  n    " 


ordinary   lines  la   1000  ohms. 
M  anuf actu  re  rs : 
American  Electric  Co.,  (401  S.  State  St.. 

Chicago,   III. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van   Buren   St.,   Chicago,    111. 
Chicago  Telephone  Supply  Co..  1142-1238 

W.   Beardsley  Ave.,   Elkhart,   Ind> 
Federal     Telephone     A    Telegraph    Co.. 

.Buffalo,   N.  Y.     ■■Federal." 
HOLTZER-CABOT        ELECTRIC       CO., 

THE.,   125   Amory  St.,    Boston,   Mass. 

KEl.LOOQ  SWITCHBOARD  A   SUPPLY 

CO..  Adams  ft  Aberdeen  Sts..  Chicago. 

(See  display  adv.  page  1387.) 

Leich  Electric  Co.,  Genoa,   III. 

Men  arch      Telephone      Mfg.      Co.,      Fort 

Dodge.    Iowa. 
Premier   Electric  Co.,   38QO-3S10   Ravens- 
wood  Ave.,  Chicago,  III. 
Stanley  ft  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.      "DeVeau." 
Stoddard     Telephone     Construction      Co.. 

The.    Monroe.    Mich. 
Strom  b erg-Carlson    Telephone    Mfg.    Co.. 
1050  University  Ave.,  Rochester.  N.  Y. 
Western    Electric    Co.    Inc..    195    Broad- 
way.  New   York,    N.    Y. 
RINGING        INTERRUPTERS,        TELE- 
PHONE.— This  Is  a  device  In  the  telephone 
power    plant    for   breaking   up    the    ringing 
current   Into   periods.      Sometimes   It   takes 
the   form  of  a  dashpot  relay,   which  pulls 
up    quickly    and    descends    slowly,    passing 
wipers    over    a    bank    to     cause     different 
groups  of  boards  to  ring  at  different  times. 
Sometimes   it   takes   the   form   of   contact 
springs   on   a   slow -running   shaft   on   the 
ringing  machine.      In    all    large   offices    the 
ringing    Interrupter    distributes    the    ring- 
ing, so  that  only  part  of  the  connectors  are 
ringing  at  e  time.     It  enables  a  small  gen- 
erator to  ring  many  lines. 
Manufacturer: 

KELLOGG  SWITCHBOARD  A  SUPPLY 

CO.,  Adams  ft  Aberdeen  Sts.,  Chicago, 

III.      (See   display   adv.    page    1337.) 

RINGING    MACHINES.    TELEPHONE— 

Ringing    machines    generally    constitute    a 

_:_,.._    ,lnK   interrupter 


•   is    I 


or  one  producing  pulsat- 
_  Interrupt*  Is  sometimes 
mounted  on  the  shaft  of  the  ringing  gen- 
erator or  it  may  be  separate.  See  Ring- 
ing Interrupter,  above.  The  control  ap- 
Earatus  Is  necessary  to  give  periodic  rlng- 
ig  which  Is  the  system  of  ringing  bells  in- 
termittently. Often  the  bell  is  rung  for 
one  second,  with  a  rest  of  three  or  four 
seconds  before  the  next  ring  begins.  If 
the  subscriber  answers  at  any  time.  It 
stops  the  ringing,  even  If  he  takes  off  the 
receiver  In  the  midst  of  a  ringing  period. 
Manufacturers: 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van    Buren   St.,  Chicago,    111. 
Butler -Ed  wards  Electric  Co.,  Easton,  Pa. 
Leich   Electric  Co..  Genoa,  HI. 
Warner  Electric  Co.,   Muncle,   Ind. 
RINGING,     PUSH-BUTTON.— A    method 
of  ringing  In   an  automatic  telephone  sys- 
tem.    Each   telephone   has   a   push   button 
wl(h  which  to  ring  the  called  station  after 
■--— —  dialed   the  call   number.     Used   In 


wire  ( 


stem 


RINGING,  TELEPHONE  PARTY  LINE. 
— There  are  two  principal  methods  of  ring- 
ing used  In  telephone  systems.  These  are 
often  referred  to  as  signaling  systems. 
They  are  code  signaling  or  ringing  systems 
and   selective  calling  systems. 

In  the  code  ringing  systems  many 
party  lines  have  all  their  telephones 
equipped  with  .similar  bells  so  that  all  of 
them  ring  together.  To  enable  subscribers 
to  know  which  station  Is  desired,  a  code 
of  signals  Is  arranged,  two  rings  for  one 
station,  three  rings  for  another,  a  short 
ring  followed  by    -    ' *-■■    --->-- 

ring  the  bells  of  

the   subscriber  called.      For   these    systems 
see  Telephone  selective   calling  systems. 

RINGS.  BRIDLE.— Steel  rings  covered 
with  an  insulating  enamel.    They  are  used 


In  telephone  distributing  frames  to  hold 
Jumper  wires  where  they  change  direc- 
tion. They  are  also  useful  In  other  places, 
as  mounted  In  a  wall  where  a  number  of 
wires  or  circuits  are  placed  loosely  In  the 
rings  and  thus  held  In  place. 
Manufacturers: 

Brooks  ft  Sons,   M.  S.,  Chester.  Conn. 
Cope,    T.    J.,    1620    Chancellor   St.,    Phila- 
delphia,   Pa. 
Diamond   Expansion   Bolt   Co.,   30   West 

St.  New  York,   N.  Y.     "Diamond." 
HUBBARD  ft  CO.,  8301  Butler  St.,  Pitts- 
burgh.   Pa.      "Pelrce." 
Joslyn  Mfg.  A  Supply  Co.,  188  W.  Wash- 
ington St..  Chicago.  III. 
Judd  Co.,   H.  L.,  87  Chambers  St.,  New 
York,  N.  Y. 


111.     (See  display  adv.  page  132T.) 
LINE    MATERIAL    CO.,    South    Milwau- 
kee.   Wis.       (See    display    adv.     page 
1178.) 
Star   Expansion    Bolt   Co.,    147-149    Cedar 
.  St.,  New  York,  N.  Y.   "Sebco." 
RINGS,    CABLE.— Cable    rings    are    used 
for  the  same  purpose  as  cable  hangers,  t 

They    L-T    ..... ....... 

steel  strip  formed  Into  a  ring  and  ar- 
ranged with  several  methods  of  connect- 
ing to  the  strand.  They  are  made  In  sev- 
eral diameters  to  accommodate  the  various 
cable  alias.     Some  types  of  rings  are  se- 


ttle 


by    i 


ron  Appllti 


.„.,     Other  types  have 

two   hooks   that  drop   onto   the    supporting 
wire   and    in    some    cases   are    engaged    by 
making   a   partial   turn.      Also   see   Clips, 
cable,   and   Hangers,   cable. 
Manufacturers: 

Appliance  Co.,  48  Waters  Ave., 
**sss.        "Bonlta."      "Locke," 
■Uameron,"    "Yonkers." 
Cope,    T.    J..    1620   Chancellor    St..    Phila- 
delphia,  Pa. 
HUBBARD  ft  CO..  6301  Butler  St.,  Pitts- 
burgh. Pa.     "Pelrce." 
Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 


127s.) 

Slater  Co.,  Ltd..  N„  34  Sydney  St.,  Ham- 
ilton,  Ont.,   Can.      "Pelrce.'' 
Star   Expansion    Bolt   Co.,    147-149   Cedar 

St.,  New  York,  N.  Y.  "Sebco." 
RINGS,  CHAIN-SUPPORTING,  FIX- 
TURE.—These  are  rings  which  offer  a 
very  simple  method  of  attaching  chain 
fixtures  to  outlet-box  fittings  and  ceiling- 
outlet  plates.  They  generally  are  made 
with  a  threaded  portion  so  that  they  may 
be  screwed  onto  fixture  studs  or  connec- 
tors or  may  be  attached  to  special  outlet- 
box  fittings  provided  for  this  purpose.  The 
lower  part  or  the  ring  has  hooks  attached 
to  It  from  which  the  chains  are  supported. 
The  ring  is  usually  made  of  brass  and 
finished  to  correspond  with  the  fixture. 
Manufacturers: 

BENJAMIN    ELECTRIC    MFO.    CO.,    806 
W.     Washington     Blvd..     Chicago.     111. 
(See  display  adv.  pages  1231-1234.) 
Caldwell   ft   Co..   Inc..  TMward   F.,   M-40 
W.   ISth   St.,  New  York,   N.  Y. 


Farles  Mfg.  Co..  Decatur,  III. 

Hungerford  Brass  ft  Copper  Co.,  V.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

INTERIOR  LAMP  A  FIXTURE  WORKS, 
4888  N.  Clark  St.,  Chicago.  Til. 

Peerless  Light  Co.,  663  W.  Washington 
Blvd.,   Chicago,  111. 

Phoenix  Light  Co.,  525  Market  St.,  Mil- 
waukee,   Wis. 

Reading  Brass   Works.   Reading,   Pa. 

Watermiry  Mfg.  Co.,  136  Grand  St.. 
Waterbury,   Conn. 

RINGS  COMMUTATOR.— See  Commu- 
tator Insulating  rings  and  segments. 

RINGS.  FIBER,  RUBBetR  AND  OTHER 
INSULATING— Fiber,  rubber  and  other 
Insulating  materials,  such  as  sheet  mica, 
papers  of  various  kinds,  mlcarta  or  phenol 
fiber  and  other  compositions,  are  often 
made  up  Into  rings  to  be  used  for  various 
miscellaneous  purposes  in  the  manufacture 
of  electrical  apparatus.  They  are  largely 
used  by  lighting  fixture  manufacturers  to 
Insulate  the  various  parts  of  enclosed  units 
and  other  fixtures.  They  are  also  exten- 
sively used  In  assembling  other  kinds  t 
apparatus,  such  as  telephone  — -  *"'■■ 
graph  appsrtus,  etc. 

Manufacturers: 


and    tele- 


Philadelphia,   1 


Lafayette    Bidg. 


Google 
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Canadian  Grnton  A  Knight.  Ltd.,  84  St. 

Antolne      St.,      Montreal.      Que.,      Can. 

(leather). 
Diamond     State    Fibre    Co..     Bridgeport. 

Pa.     "Diamond  F." 
Dominion   Asbestos   A    Rubber  Corp.,    154 

Nassau  St..  New  York.  N.  T. 
DOWNEY  CO.,   GILBERT   H.,    1   S.    17th 

3t.,  Philadelphia.  Pa. 
Great    Lakes    Radio    Supplies    Co..    Inc., 

1st  National  Bank  Bldg.,  Elmhi.  111. 

(Fiber.)    , 
Johns-Manville.     Inc..     Madison    Ave.     A 

41st   St..   New  York.   N.   Y. 
National  Fibre  A  Insulation  Co..  Yorklyn, 

Del.    "Old  Hickory."  "Super  Seasoned.'1 
Phonograph     Appliance     Co..     The,     174 


Scran  ton    Button    Co.,    The,    409    Cherry 

St..    Scranton,    Pa.      "Lacanite." 
Standard    Insulation   Co.,    Rutherford,    N. 

J.     "Slco." 

Tar  Heel  Mica  Co.,  The,  Plumtree.  N.  C. 

RINGS,     FIXTURE.— Fixture    rings    are 

threaded    braes    rings    of    such    size    as    to 

screw  onto  a  socket  shell  that  la  threaded 

for  receiving        -    ■ 

— _   In   diameter  and 

Sferced   with   two  holes.     Also  see  Fixture 
ttlnga  and  parts,  miscellaneous. 
Manufacturers; 

BENJAMIN  ELECTRIC  MFO.  CO.,  806 
Washington  Blvd.,  Chicago.  III. 
'       '  -\  pages  1231-1234.- 


(See  displa, ,-„--   

Bryant  Electric  Co.,  The.   1421  State  St. 
Bridgeport.   Conn. 


(Brass   &  Copper  Co., 

St.,  Chicago.  III. 


sted    St..    Chicago,    III. 


Liberty   Machine   Co.,   Wauwatosa,   Wis. 
LIOHTOLIER      CO.,      569-71      Broadway, 

New   York,   N.  Y. 
M.    S.    W.    Co..    Inc.,    15*7-1519    Niagara 

St.,   Buffalo,    N.   Y. 
Peerless  Light   Co..   663  W.   Washington 


,    Chic: 


,    III. 


i   N.   3rd   St., 


RINGS.  PISTON.— If  a  piston  were  ma 
to  fit  as  close  to  the  cylinder  as  is  ncc« 
sary  to  prevent  the  leakage  of  steam 
other  fluid  from  one  side  to  the  other,  t 
friction  developed  would  be  too  great.  '. 
produce     a    steam-tight     fit    without     thli 


_.3  made  of  spring  steel  and  i 

silt  so  that  they  press   firmly  again! 
Interior   surface    of   the    cylinder,    glv 


a,: 


it-tight    lit.    bi 
surface,  with  little  friction. 
Manufacturers: 
Fore    Electrical    Mfg.    Co..    Inc.,    6255    N. 

Market  St..  St.   Louis,  Mo. 
McQuay-Norris  Mfg.   Co..   St.   Louis.   Mo. 

"Leak -Proof,"         "Superoyl,"        "Jiffy - 

Grip,"    "Step-Cut." 
No-Leak-O     Piston     Ring    Co.,     624     W. 

North    Ave..    Baltimore,    Md. 
Splitdorr    Electrical    Co.,    98    Warren    St., 

Newark.  N.  J. 
Stark- Inland   Machine   Works,   Inc..   1623 

Locust  St.,  St.   Louis.   Mo. 
United     States    Hammered     Ilston    Ring 

Co.,  Irvlngtor    "     ' 


'  Hai 


red   Pist 


i  Ring  Co.,    494 


irk,  N.   J. 


times   used    l 

crossarms  Tor  the  . 
brackets  which  carry  Insulators  for  the 
service  wires  to  several  customers.  The 
rings  are  split  so  that  they  may  be  In- 
stalled at  any  time  and  they  are  drilled  so 
that  more  brackets  may  bo  added  as 
needed.  Braces  are  used  to  support  the 
rings,  which  are  used  In  pairs.  These 
rings  are  sometimes  called  distributing 
circles,  especially  in  the  larger  sizes. 
Manufacturers: 
BetMehem   Steel   Co.,   South   Bethlehem, 

Pa. 
HT'BBARD  A  CO.,  6301  Butler  St.,  Pitts- 
burgh.   Pa. 
Illinois  Malleable  Iron  Co.,    1801-1825   Di- 

verscv    1'kv.v..    Chicago.    III. 
Newhall    Chain     Forgo    &    Iron    Co.,     30 
West   St.,    New    York,    N.    Y. 

'      ]    A   Steel   Co.,    10th    A   Muriel 


OS,  SOCKET.— Soo*et  rings  are  In- 
)g  lines  made  either  of  porcelain, 
ibber,  Tiard  rubber,  composition,  etc. 


sing    i 


'    fixture    fitting) 

— i   for 


The 


_ .._   placed   over 

the   Junction    of   the    socket    shell    and    the 
lamp  to  give  a  weatherproof  Joint. 
Manufacturers: 
Arrow    Electric   Co..    103    Hawthorne   St., 

Hartford.  Conn.     "Arrow." 
Bryant  Electric  Co.,  The,   1421   State  St.. 

Bridgeport,    Conn.       "Bryant." 
Illinois  Mal'eable   Iron  Co..    1801-1826  Di- 
ve rsey  Pkwy.,  Chicago.  111. 
Scranton    Button    Co.,    The,     409    Cherry 

St..   Scranton,   Pa.      "Lacanite." 
RARKER  A  SON,  INC.,    J.  H.,   Parkers - 

RISDON  MFO.  CO..  THE.— Andrew  Ave.. 
Naugatnck,  Conn.  Manufacturer  of  brass 
and  other  metal  stampings  for  electrical 
purposes.  President.  C.  E.  Beardsley; 
vice-president  and  general  manager,  L.  A. 
Dibble;  secretary  and  treasurer.  G.  T. 
Wlgmore;  sales  manager,  A.  B.  Brown. 

RITCO.— Trade  name  for  bell-ringing 
transformers  manufactured  bv  the  A.  E. 
Rittenhouse  Co.,   Honeoye  Falls.   N.   Y. 

RITE- HEAT.— Trade  name  for  electric 
disk  stove  manufactured  by  the  American 
Electrical  Heater  Co..  Woodward.  Bur- 
roughs A  Cass  Aves,   Detroit.  Mich. 

RITE- LITE.— Trade  name  for  commer- 
cial lighting  unit  manufactured  by  the 
King  Mfg.   Co..   St.   Joseph,   Mo. 

RITER-CONLEY  CO.— Pittsburgh,  Pa. 
Manufacturer  of  steel  transmission  towers. 
Acting  general  manager.  H.  S.  San  ford. 
Main  office.  Pittsburgh,  Pa.  Branch  of- 
fices, Boston,  Mass.:  Chicago.  111.;  Cin- 
cinnati. Ohio:  Detroit.  Mich.;  Cleveland. 
Ohio:  New  York.  N.  Y.\  Philadelphia.  Pa.; 
San  Francisco,  CM.:  Seattle.  Wash.;  Syra- 
cuse, N.  Y.:  Washington,  D.  C. 

RITTENHOUSE  CO.,  THE  A.  E.— 
Honeoye  Falls,  N.  Y.  Manufacturer  of 
hell- ringing  transformers,  electrical  toys 
end  conduit  benders. 

RITTER  DENTAL  MFG.  CO.,  INC.— 
Rochester,  N.  Y.  Manufacturer  of  elec- 
trical dental  laboratory  apparatus.  Presi- 
dent, A.  R.  Shumway;  vice-president.  L. 
R.  Brown:  secretary,  Herbert  Noble: 
treasurer,  I.  H.  Kline:  -general  manager, 
E.  L.  Wayman.  Main  office  and  factory. 
404  West  Ave..  Rochester,  N.  Y.  Branch 
offices,  248  Boylaton  St.,  Boston,  Mass.: 
200  6th  Ave..  New  York.  N.  Y.;  1619  Chest- 
nut St..  Philadelphia,  Pa.;  249  Woodward 
Ave..  Detroit,  Mich.;  30  N.  Michigan  Blvd.. 
Chicago.  III.:  jnih  ft  M.-G.'e  Sta..  Kansas 
Ctly,  Mo.:  760  Market  St.,  San  Francisco, 
CM. 


,   Mich. 
RIVERSIDE      ACID      WORKS— Warren. 

Pa.      Manufacturers    of    acids.      George    J. 
Hesch.    general    manager. 

RIVERSIDE  IRON  WORKS.— 410  River- 
side   Blvd.,    N.    E..    Calgary,    Alta.,    Can. 

equipment. 

RIVET-HEATING  MACHINES,  ELEC- 
TRIC—These  machines  heat  the  rivets  by 
nasstng  through  them  a  very  high  cur- 
rant. This  current  Is  produced  by  using  e 
transformer  having  a  large  number  of 
primary  turns  and  a  secondary  of  several 
turns  of  very  heavy  copper  bars.  The 
rivet  Is  Inserted  between  electrodes  form- 
ing a  part  of  the  secondary  circuit.  " 


hrouch 


a  and  when  the 


of  the 

Electric  heating  of  rivets  has  a  number 
of  advantages.  Many  rivets  are  spoiled 
hv  Improper  heating  In  the  ordinary  forge 
"-       ind  this  spoilage   Is  almost  completely 


._-.__  It  does  not  develop  excessive  hei__  __ 
give  off  smoke  and  fumes  as  do  the  forge 
types  It  may  be  used  directly  adjacent  to 
the  work,  producing  a  material  economy 
of  time  fn  handling  the  material.  It  is 
claimed  that  the  rivets  when  heated  elec- 
trically hold  their  heat  longer  because 
hen    heated     In     this    manner     they     are 


n  the 


;    of    the 


.pay,  New  York,  N.  Y,     "Berwick." 
Eveland    Electric    Riveter   Co.,    BOS   West 
l.n        Trust     Bldg.,     Phiaidclphia,      I'a. 
"Eveland." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady,   N.   Y.      An   electric  rivet  heater. 
power  consumption  of 
which    varies    from    17 
to  20  kw.-hr.  per  hun- 
dred pounds  of  rivets, 
I  depending     upon     the 

size    and    composition 

I  be      provided      with, 

\  wheels  at   small   addi- 

tional  cost,   thus   giv- 
ing   greater    portabll- 
G-e    nivex  Ity.      See    adv.    pages 

Heater  1203-1223.— Adv. 

Humll   Corp^  The.^lOl    Perk   Ave.r   New 

N.  Y, 

"ay  lor  W 

Warren,  Ohio. 
RIVETING        MACHINES,        ELECTRI- 
CALLY OPERATED.— These  machines  are 
employed  for  rapid  riveting  In  ahops.    The 


i   of    I 


i    In 


action  reproduces  the  action  of  hammer 
blows  delivered  with  a  hand  hammer  or 
uneumatfc  riveter.  Foot  pedal  control  is 
jsed  which  makes  operation  of  the  ma- 
chine very  simple.  Peens  of  various  shapes 
->re  furnished  so  that  flush  riveting,  filling 
of  countersinks  or  forming  heads  of  any 
shape  dealred  may  be  accomplished. 
Glenoid  or  motor-operated  portable  rivet; 
Ing  machines  are  used  In  shops  and  far* 
toriea,  in  repair  work,  assembly  of  large 
sheet-metal  forms,  and  other  similar  rlvet- 
ng  where  a  stationary  machine  Is  not 
r-ictfeah'e.  These  portable  riveters  are 
similar  In  construction  to  the  more  com- 
mon spring  or  hammer  type  portable  brick 
or  cement  drills. 
Manufacturers: 

Eveland    Electric    Riveter    Co.,    509   West 
End     Trust     Bldg.,     Philadelphia,     Pa. 
"Eveland." 
High   Speed   Hammer  Co.,   Inc..   The,   313 

Norton   St.,    Rochester.    N.    T. 
Rock    River    Machine   Co.,    N.    Main    St., 
Jauesvillc.    Wis. 
f Infield   Electric 
Warren,   Ohio. 
Wodack    Electric  Tool  Co.,   23-27   S.   Jef- 
ferson St..  Chicago,  111.     "Wodack." 
RIVETS,   BRASS  AND   COPPER.— Brass 
and  copper  rivets,  though  not  as  strong  as 
steel   or   iron   rivets,    have   many   applica- 
tions where  strength   Is  not   the  first  con- 
sideration, as  In  electrical  apparatus  where 
high    conductivity    Is    desired    or    where    a 
soft  and   more  ductile   rivet  Is  applicable. 
'■■""''  ■'■■•■■■"■  ■■ J-  ' 'Ide  variety  of 

!   is   the 


tfhich  they  e 

"vetinf 


...  bags,  etc.;  leather  belting  for 

Manufacturers: 

AMERICAN    BRASS    CO..     414     Meadow 

St.,    Waterbury.    Conn.      "Star   Brand." 
Atlas   Bolt    A    Screw   Co..   The.    1100-1144 

Ivnnhoe   Rd..   Cleveland.  Ohio. 
Blnke    A    Johnson    Co.,   The.    Box   10S4, 

Waterbury,   Conn. 
Boas    Nut   Co.,    173I-54_  N.    Kolmar  Ave.. 

Champion       Brass       Works,       Cold  water, 

Mich. 
Clark   Bros.    Bolt  Co.,   Mllldale,   Conn. 
Cleveland    Wrought    Products    Co.,    The, 

West  58th  St..  Cleveland,  Ohio. 
Oliver  Iron   &  Steel  Co.,   10th   A   Muriel 

Sts.,  Pittsburgh,   r<a.  _ 

Reed    &    Prli 

Stlmpson  Co.,  Edwin  B..  TO  Franklin 
Ave.,  Brooklyn,   N.   Y. 

Stowell  Screw  Co.,  Ltd.,  The,  I'M  St 
Paul  St..   W.,   Montreal  Que.,   Can. 

RIVETT  LATHE  A  GRINDER  CO.— 20 
Rlvcrvlew  Rd.,  Brighton  District.  Eos  ton. 
Mass.  Manufacturer  of  heavy-duty  grind- 
ing machines  and  threading  machines.  M. 
E.  Johnson,   sales   manager. 

R,     1.     W. — Trade     name    for    protective 

Saint    manufactured    by    Toch    Bros.,    120 
th  Ave.,    New  York,   N.  Y. 
R.    I.    W.    INSULECTRiC— Trade    name 
for     Insulating    paints     manufactured     by 
Toch  Bros.,  S20  5th  Ave.,  New  York.  N.  Y. 
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ROCKBESTOS 


R-K. — Trade  name  for  draft  regulators 
manufactured  by  the  Ruggles-Kllngemsnn 
Mfg.   Co..   15   Foster  Court.   North   Salem, 

RLM.— Abbreviation  and  trade  design  a- 
tloti  for  Reflector  and  Lamp  Manufac- 
turers' standard  dome  reflectors.  See  Re- 
flector  and   lamp  manufacturers'   standard. 

R.  M.  S.— Abbreviation  for  the  root- 
mean-square  value  of  an  alternati 


altera 


ting  . 


n.f. 


chnnlcal  stokers.  President.  Joseph  H. 
Roach;  vice-president.  Joseph  H.  Roach, 
Jr.;  secretary  and  treasurer,  .Joseph  C. 
Laird.  Main  office,  221  S.  15th  St.,  Phila- 
delphia, Pa.  Branch  offices,  Boston,  Mass.; 
New  York.  N.  Y.;  Pittsburgh,  Pa.;  Cleve. 
land,  Ohio;  Dayton,  Ohio:  Chicago,  111.; 
St.  Paul.  Minn.;  Denver,  Colo.;  Charlotte. 
N.  C, 

ROAD  LIGHTER.— Trade  name  for  auto- 
mobile   lamp    lenses    manufactured 
C.  A.  Shaler  Co.,  22  Jefferson  — 
Wia. 

ROASTERS,  CEREAL.— Cereal  roasters 
are  constructed  similarly  to  the  coffee 
roasters  but  differ  in  the  interior  construc- 
tion of  the  cylinder.  The  auxiliary  equip- 
ment also  differs,  particularly  the  cooling 
larntus  which  is  of  an  entirely  different 


trie  hca 


Stlra'pson    Co.,'  Edwin    B.,    70    Franklin 
Ave.,  Brooklyn,  N-  Y. 

ROASTERS,  ELECTRIC.  COCOA  BEAN. 
—Cocoa  bean  roasters  resemble  the  coffee 
roasters  but  due  to  the  difference  In  the 
beans  and  method  of  treatment  they  differ 
In  the  cylinder  construction  and  minor  de- 
tails. The  auxiliary  apparatus  is  much 
the  same  as  that  of  the  coffee  roaster. 

Manufacturers: 

Lambert   Machine   Co..   311   3.   Jefferson 
Bt.,   Marshall,   Mich. 

ROASTERS.       ELECTRIC,       COFFEE. 
Coffee  roosters  consist  essentially  of  a  r 
tating  drum  or  cylinder  in  which  the  eoff 
is  placed  and  heated  at  the  reouired  tci 
perature,    generally   by   a   coal 
or  In  some  smaller  types  by  el 
lng  elements.     The  smaller  plai 
ally  constructed  with  auxiliary  equipment. 
such    as    elevators,    feed    hoppers,    exhaust 
or  ventilating  fans,  and  cooling  apparatus. 
all   machines   being   operated    by   a   single 
electric  motor.     The  larger  plants  have  a 
battery    of    roasters    driven    by    a    single 
motor,     the     auxiliary     equipment     being 
operated   by  separate   motors. 

Manufacturers: 

Deer  Co..,  Inc.,  The  A.  J.,  Hornell,  N.  Y. 

Lambert' Machine    Co..    311    S.    Jefferson 

St.,    Marshall,    Mich. 
ROASTERS,       ELECTRIC,      PEANUT.— 

The  roasters  used  In  the  peanut-butter 
Industry  are  very  similar  to  the  coffee  or 
cereal  roasters,  their  chief  difference  be- 
ing In  the  construction  of  the  cylinder. 
The   peanut   roasters   used    In   conjunction 

with  popcorn   machines,    though 

similar  In  principle  to  the  larger  m 
serve  mainly  to  keep  the  peanul 
moderately  warm,  even  temperatui 


Dunbar   &   Co.,    2G5S    W.    Lake    St..    Chi- 
cago,  111. 
Holcomb  &  Hoke  Mfg.  Co..  Indianapolis, 

Kingery  Mfg.   Co.,   420-414  E.   Pearl   St., 

Cincinnati.    Ohio. 
Lambert    Machine    Co.,    311    S.    Jefferson 

St.,  Marshall,  Mich.    "Lambert,"  "Eco- 


„ „...  „ ra.    Busli 

tabllshed  1818.  President,  C.  F.  McGHv- 
ray;  vice-president  and  general  manager. 
W.  J.  Myers;  secretary,  W.  A.  Myers; 
treasurer,  H.  E.  Freeman.  Main  office. 
Lagonda  Ave.  &  Leah  St.,  Springfield, 
Ohio.  Factories,  Springfield,  Ohio;  Xenia. 
Ohio:  Brant  ford,  Ont.,  Can.  Branch  of- 
fices and  warehouses,  80  Church  St.,  New 
York.  N.  Y.i  201  Devonshire  St.,  Boston, 
Mass.;  1418  Walnut  St..  Philadelphia,  Pa.; 
408  Marshall  Bids..  Cleveland,  Ohio;  1444 
Conway  Bldg.,  Chicago,  III.;  701  Rlalto 
Bldg.,  San  Francisco,  Cat.;  821  Union  Cen- 
tral Bldg.,  Cincinnati,  Ohio;  1522  Chemical 


Bldg.,  St.  Louis,  Mo.  District  office.  Stl 
Ellicolt   Square   Bldg..   Buffalo,   N.  Y. 

ROBERTS.  —  Trade  name  for  pole 
changer  manufactured  by  the  Cameron 
Appliance    Co.,    48    Watera    Ave.,    Everett. 

ROBERTS    CO.,    THE    GEORGE    J.— 351 

_  .  2nd  St.,  Dayton,  Ohio.  Manufacturer 
of  electric  pumps.  iresldent  and  general 
manager,  George  Light;  vice-president. 
Edward  Light;  secretary,  treasurer  and 
sales  manager,  John  C.  Jamleson. 

ROBERTS  ELECTRICAL  DEVICE 
CORP— 517  W.  Monroe  St.,  Chicago.  II'. 
Manufacturer  of  punch  press  guards. 
Secretary   and  treasurer.   H.   G.   McClellan. 

ROBERTS  FILTER  MFG.  CO.— Darby. 
Conn.  Manufacturer  of  water  filters  and 
softening  apparatus.  President,  Charles 
V  Roberts.  Main  office  and  factory,  6th 
&  Columbia  Sts.,  Darby.  Conn.  Branch 
offices,  Flatiron  Bldg..  New  York,  N.  Y.; 
Mutual  Bldg.,  Kansas   City,  Mo. 

ROBERTS- HAMILTON  CO.— 413  S.  4th 
St.,  Minneapolis.  Minn.  Manufacturer  of 
farm  lighting  and  power  plants.  Presi- 
dent, E.  H,  Roberts:  secretary  and  treas- 
urer. L.  L.   Hamilton.  .  - 

ROBERTS  MFC.  CO.— SomervWe  Sta- 
tion. Boston,  Mass.  Manufacturer  of  bolt 
and  rivet  clippers.  Manager,  F.  A. 
Roberts. 

ROBERTS  MOTORS.— Sandusky,  Ohio. 
Manufacturer  of  gasoline  engines.  Presi- 
dent and  general  manager,  E.  R.  Johnston; 

ROBERTSON  &  SONS,  JAMES  L.— 78- 
80  Murray  SL.  New  York,  N.  Y.  Manu- 
facturer of  steam  specislties.  Business  es- 
tablished 1879.  President,  James  L.  Rob- 
ertson; vice-president  and  general  man- 
ager, James  L.  Robertson,  Jr.;  secretary 
and  sales  manager,  Frank  Robertson. 

ROBERTSON  CHEMICAL  CO.— Cleve- 
land, Ohio.  Manufacturer  of  impregnating 
compounds,  Insulating  paints  and  var- 
nishes. 

ROBERTSON  CO.,  H.  H.— 1st  National 
Bank  Bldg..  Pittsburgh.  Pa.  Manufacturer 
of  asbestos  paper,   etc. 

ROBERTSON  ELECTRIC  CONSTRUC- 
TION CO.— Mohawk  &  Niagara  Sts..  Buf- 
falo N  Y  Manufacturer  of  switchboards, 
psne'boards,  steel  cabinets,  boxes,  /  etc. 
Business  established  1902.  President.  J. 
D.  Robertson;  vice-president.  W.  R.  Hunt- 
ley secretary.  It.  H.  Sldway;  treasurer, 
C.  S.  Sldway;  general  manager,  W.  E. 
Robertson. 

ROBERTSON -THOMPSON. —Tradename 
for  engine  indicators  manufactured  by 
James  L.  Robertson  &  Sons,  78-80  Murray 
St.,  New  York,  N.  Y. 

ROBEV.— Trade  name  for  semi-Diesel 
oil  engines  manufactured  by  the  Bawden 
Machine  Co..  Ltd.,  163-75  Sterling  Road, 
Toronto,  Ont.,  Can. 

ROBIN.  CHARLES  G.— 47.  Warren  St., 
New  York,  N.  Y.  Manufacturer  of  con- 
duit end  outlet  bushings. 

ROBINS  CONVEYING  BELT  CO.— New 
York,  "N.  Y.  Manufacturer  of  electric  coal 
and  ash  treating  and  handling  equipment. 
President.  Thomas  Robins:  vice-president 
C.     Kemble    Baldwin:     vice-president     and 

urer^E.  J.  Perkins;  sales  manager!  R.  K. 
Stoclrwe-11.  Main  office,  13  Park  Row.  New 
York.  N,  Y.  Factory.  Passaic,  _N.  J. 
Branch  offices.  Old  Colony  Bldg.,  Chicago, 
III.;  Newhouoe  Bldg.,  Salt  Lake  City,  Utah; 
Union  Arcade  Blag-  Pittsburgh,  Pa.  Sales 
representatives.  C.  B.  Davis  Engineering 
Co.,  Brown-Marx  Bldg.,  Birmingham,    *'- 

The     Qriffen     Co.,      Hoi1- *~     T,,A~ 

Francisco,  Col. 

ROBINSON.— Trade  name  for  au ton- 
wrenches  manufactured  by  the  M. 
Robinson    Co.,    296    Broadway,    New 


low  handle  tool  seta,  automobile  wrenches 
and  nippers.  Business  established  1893. 
President  and  secretary.  T.  Nesbitt;  vice- 
president,  treasurer  and  general  manager, 
E.   H.  Lewis. 

ROBINSON  MFG.  CO.,  J.  M.— 3283 
Spring  Grove  Ave.,  Cincinnati,  Ohio. 
Manufacturer  of  motor-driven  punches  and 
shears,  etc.  President.  Frank  Johannig- 
mann;  secretary,  treasurer  and  general 
manager,    Clarence    N.    Fray. 

ROBSON  &  CO..  CHARLES.— N.  W. 
Cor.  8th  &  Washington  Ave.,  Philadelphia, 
Pa.  Manufacturers  of  oven  door  Illumina- 
tors and  switch  controllers. 

ROCHE  ELECTRIC  MACHINE  CO.— 
Grand      Rapids,     Mich.       Manufacturer     of 

ROCHESTER.— Trade  name  for  lubrica- 
tors manufactured  by  Greene.  Tweed  & 
Co.,  109  Duane  St.,  New   York,  N.  Y. 

ROCHESTER.— Trade  name  for  motors 
manufactured  by  the  Rochester  Electric 
Products  Corp.,  640  Driving  Park  Ave., 
Rochester,  N.  Y. 

ROCHESTER.— Trade  name  for  electric. 
washing  machine  manufactured  by  the 
Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St..  Rochester,  N.  T. 

ROCHESTER.— Trade  name  for  storage 
batteries  manufactured  by  the  Rochester 
Storage  Battery  Co.,  Inc.,  13-30  Sclo  St., 
Rochester,   N.  Y. 

ROCHESTER  ELECTRIC  PRODUCTS 
CORP. — 840  Driving  Park  Ave.,  Rochester, 
N.  Y.  Manufacturer  of  motors,  generators, 
buffers  and  grlndera.  Business  established 
18  B8.  President,  treasurer  and  general 
inager,    Edward    F.    Davlsc—    -■'——'- 


D. 


dent,    J.    H,    Kimmel;    — -..     -- 

Smith,  Jr.  Seles  representatives,  D.  W. 
Smith.  149  Broadway,  New  York.  N.  Y.; 
Smith  &  Lewis,  Real  Estate  Trust  Bldg., 
Philadelphia,    Pa.  , 

ROCHESTER     ROTARY    WASHER    CO. 
—87  Franklin  St.,  Rochester,  N.  Y.    Manu- 


Bldg.,     San 


binson  &  Son   Co..  32  South 


inv.  signs  and  lighting  reflectors.  Business 
pstabllehed  1915.  Partnership,  C.  H.  Grier 
and  J.  D.  W.  King. 

ROBINSON  4  SON  CO.,  WILLIAM  C.— 
12  South  St.,  Baltimore,  Md.  Manufac- 
turer of  lubricating,  transformer  and  in- 
sulating oils  and  lubricating  greases.  Re- 
finery, Coraopolls,  Pa.  Warehouses.  Bos- 
ton Mass.;  New  York.  N.  Y.i  Baltimore, 
Md.:    Philadelphia,    Pa.:    Pittsburgh,    Pa.: 


Vice-president,   Franklin   1 
tary  and  treasurer,  H.  H. 

ROCHESTER  STAMPING  CO.— Roches- 
ter. N.  Y.  Manufacturer  of  electric  house- 
hold cooking  and  heating  appliances. 
President,  George  W.  Robeson:  vice-presi- 
dent. Irving  S.  Robeson;  secretary,  Louis 
S.  Foulkes.  Main  office  and  factory. 
Rochester,  N.  Y.  Branch  office,  200  5th 
Ave..  New  York,  N.  Y. 

ROCHESTER  STORAGE  BATTERY 
CO..  INC.— 38-30  Seio  St.,  Rochester,  N.  Y. 
Manufacturer  of  storage  batteries.  Presi- 
dent A.  C.  Dyver;  vice-president  and 
treasurer,  E.  P.  Dyver;  secretary,  W.  W. 
Armstrong. 

ROCHESTER  WASHING  MACHINE 
CORP.— 87  Franklin  St.,  Rochester,  N.  Y. 
Manufacturer  of  electric  washing  ma- 
Chinee.  Business  established  1918.  Presi- 
dent H.  Arthur  Nichols:  vice-president. 
John  M.  Ward;  secretary  treasurer  and 
general  manager,  Henry  H.  Stebblns.  Jr. 

ROCH  LITZ. — Trade  name  for  electri- 
cally   heated    stills    manufactured    by    the 

W.  M.  L«Ior  "~    """  "    '    ""-  '""     """  ' 


'o.,  208   S.   LaSalle  SL,   Chl- 


ROCK  DRILLS.  ELECTRIC  A 
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.    N. 


„ „,  ___ _   ELEC- 

TROPNEUMATIC.  —  See  Drills,  electro- 
pneumatic,    rock;    Drills,    electric,    rock. 

ROCK  ISLAND  PLOW  CO.— Rock 
Island.  111.  Manufacturer  of  cream  separa- 
tors Business  established  1855.  Presi- 
dent, S.  S.  Davis;  vice-presidents,  J.  P. 
Weyerhaeuser  and  T.  B,  Davis;  secretary 
and  treasurer,  C.  E.  Sharpe;  sales  man- 
ager, L.  F.  Cannon.  Main  office.  Rock 
Island,  111.  Branch  offices,  Sioux  Falls, 
S  D.;  St.  Louis.  Mo.  Sales  representa- 
tives, Northern  Rock  Island  Plow  Co.. 
Minneapolis.  Minn.;  Southern  Rock  Island 
Plow  Co..  Dallas.  Tex.;  Eastern  Rock 
Island  Plow  Co.,  Indianapolis,  Ind.:  West- 
ern Rock  Island  Plow  Co.,  Omaha.  Neb.: 
Rock  Island  Implement  Co.,  Kansas  City. 
Mo.;  Rock  Is'and  Implement  Co.,  Okla- 
homa City,  Okla. 

ROCK  OAK.— Trade  name  for  leather 
lielting  manufactured  by  the  Charles  A. 
Rchleren  Co.,  JO-38  Ferry  St.,  New  York, 
N.   Y. 

ROCK  RIVER  MACHINE  CO.— N.  Main 
St.,  Janesville,  Wis.  Manufacturer  of  con- 
duit bending  machines.  motor- driven 
punches,  riveting  machines  and  splitting 
shears.  Business  established  1890.  Vice- 
president  and  general  manager.  A.'  A. 
Flnkh. 

ROCKBESTOS  PRODUCTS  CORP.— P. 
O.  Drawer  1102.  New  Haven,  Conn.  Man- 
ufacturer of  asbestos  products  and  insu- 
lated wire  and  cable.  Business  established 
1918.     President,  C.  N.  Haskell;  vlce-pres- 
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Williams. 

ROCKER  RING.— A  ring  to  .which  stu 
carrying;   the   brush   holders   are   medial 

""         "'ached,    but    from    which    they    e 


„  A  the  brushes 

around  the  commutator  (or  the  purpose  of 
placing  them  In  the  best  commute ting 
position.  It  Is  also  called  the  brush  yoke. 
ROCKWOOO  MFG.  CO,  THE.— 1801  Ens;- 
Huh  Ave.,  Indianapolis.  Ind.  Manufacturer 
of    paper^  pulleys.      President,    George 


Rock  wood;   secretary   i 


St.,   Denver,   Colo. 


I    treasurer,    Wll- 


ROODINQ.— In  underground  cable  con- 
struction, the  method  of  drawing  a  cable 
Into  the  conduit  by  first  pushing  through 
a  number  of  conduit  rods  Joined  together 

_j   rod-"—      **--  "-— -     J— *     — 

conduit  cleaning 

RODS,  ANCHOR.— Where  anchors  are 
used  the  guy  cable  Is  usually  attached  by 
means  of  a  rod  of  y,  to  1%  In.  diameter 
which  Is  brought  a  few  feet  above  ground 
and  provided  with  an  eye.  Such  rods 
should  be  well  galvanized.  They  are  made 
in  standard  lengths  which  range  from  6 
to  11  ft.  One  end  has  a  drop-forged  or 
welded  eye  and  the  other  end  is  usually 
threaded   to   faaten  onto  the  anchor. 

Manufacturers: 

American  Equipment  Co.,  Norrlatown, 
Pa. 

GENERAL,     ELECTRIC     CO.,      Schenec- 


HUBBARD      ft      CO.,      Pittsburgh, 
Hubbard  guy-anchor  rods  and  eye  1 

are  made  from  open  hearth  steel,   

eyes  are  drop-forg-ed  on  all  sizes  up  to 
1(4  In.  diameter  and  are  hot  gal> — 
lied.  The  drop-forged  eyes  are  a___ 
lutely  reliable  In  that  they  are  stronger 
than  the  rod  and  have  a  breaking 
strength  40%  greater  than  the  welded 
type  of  eye.  This  la  due  to  their  belm 
forged  from  solid  metal  at  a  mucr 
lower  temperature  than  the  weldlni 
heat,  eliminating  the  possibility  o 
burning  or  crystallizing  of  the  metal  as 
In  the  caae  of  the  welded  type. — Adv. 
Joslyn  Mfg.  ft  Supply  Co..  133  W.  Wash- 
ington St.,  Chicago,  III. 
Lanz  &  Sons,  Mathew.  Pittsburgh.  Pa. 
Moran    Bolt   ft   Nut   Mfg.    Co.,    Main   ft 

Florida  Sts..   St.   Louis,   Mo. 
St.  Louis  Malleable  Casting  Co.,   T701  N. 

Conduit  Ave..  St.  Louis,  Mo. 
St.  Louis  Screw  Co.,  Clarence  St.  ft  Bul- 

wer  Ave.,  St.  Louis,  Mo. 
Standard  Electric  Machinery  Co.,  Balti- 
more, Md.  "Standard-Baltimore." 
RODS,  DUCT  OR  CONDUIT  CLEAN- 
ING AND  FISHING.— After  an  under- 
ground conduit  has  been  Installed  and  be- 
fore cable  can  be  pulled  In,  a  rope  of  some 
kind  must  be  gotten  through  from  one 
manhole  to  the  next.  Jointed  rods  are 
used,  each  section  being  about  S  ft.  long 
or  short  enough  to  be  handled  In  the  man- 
hole, with  some  kind  of  locking  Joint  at 
each  end  so  as  to  permit  them  to  be 
pushed  end-to-end  to  the  next  manhole. 
The  rope  Is  pulled  In  by  the  last  piece  of 
rod  and  the  rods  disjointed  as  they  come 
out  of  the  far  end.  Ferrets  have  been 
used  utilizing  their  appetite  for  a  rat 
which  is  sent  through  the  duct  In  advance. 
But  the  ferret  will  not  work  continuously, 
refusing  after  a  few  hours. 

Conduit  rods  are  also  equipped  with 
various  shaped  cleaning  brushes,  reamers 
cutters,  etc..  for  cleaning  away  obstruc- 
tions and  for  thoroughly  cleaning  the  duct 
Una  before  the  cable  Is  pulled  In. 
Manufacturer*; 
Barnard    &   Co.,    B.    8.,    SI    Union    So.. 

New   York,   N.   T. 
Brocklen     Underground     Electrical     Mfg. 

Co.,  Glenslde,  Pa.     ""       '  ' 
Cope,    T     "      ""■" 

delphli_. 

Diamond    Expansion    Bolt    Co.,    90    West 

St..   New   York,   N.   Y.     "Empire." 
Newhall    Chain    Forge    &    Iron    Co.,     90 
West  St.,  New  York,  N.  Y.      "Trllcnt  " 
ROUS,    FIBER.-See    Fiber    sheet,    rods, 
tubes  and  tubing. 

RODS,    GROUND.— In    some    cases    rods 
of   galvanized    iron   are    used    for   ground  | 


connections    when 


-eferable  to  use  pipe  for 

:  .cases.     The  ground   is 

the    ground    to    reach 


noiat   soil,    if  possible. 
Manufacturers: 
American    Equipment    Co. 


delphla.   Pa. 
Copper  Clad  Steel  Co.,  Rankin,  Pa. 
Goshen  Lightning  Rod  Co.,  Goshen. 
HALLETT   IRON    WORKS,    Harvey,    IIL 

"Hallett."       (See    display     adv. 

HUBBARD      ft 

Hubbard    jfrour.-    .„ 

furnished   In  any  size   fi 

«  rods  are  made  of  high  carbon  ate  . 
,-i   ~~o  they  can  be 


--..-  «301  Butler  St.,  Pltta- 
uuieii,   m..  "Hubbard." 
LINE    MATERIAL    CO.,    South    Milwau- 
kee, Wis.    (See  display  adv.  page  1178.) 
M5?A   Lightning    Rod    Co.,    919    Relbold 
Bldg..   Dayton,   Ohio.    "Mast." 

t  Lightning   Rod    Co..    Mary- 


20E 


a  long,  sharp  point,  i 

n   Into   any   kind   of  soil   ■    ._ 

t  of  trouble.   They  o 


be    furnished   either  hot   galvanized' 
plain.— Adv. 

Joslyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington   St..   Chicago,   111. 

f-an*  ai  Sons,  Mathew.  Pittsburgh.   Pa. 

LINB*fcATERIAL    CO..    South    Milwau- 
kee   display    adv.    page 

.    10th    ft   Muriel 


127S.) 
Oliver   " 


St.  Louis 


de.  Pa.    "Bee  Line." 
1620   Chancellor   St..    Phlla- 


ft   Steel  C 

Pittsburgh,  Pa. 

"    " Co.,  Clarence  St.  A  Bul- 

«'   ^itiy    oi.   Louis,    Mo. 
Standard   Electric  Machinery    Co..    Balti- 
more.   Md.      "Standard -Bait  I  more." 
WKSTINGHOUSB    ELECTRIC    ft    MFG 
CO.,   East   Pittsburgh,    Pa.      (See   dis- 
play adv.  pages  1395-1401.) 
RODS,     LIGHTNING.— These    are    metal 
rods  attached  to  buildings  and  tall  struc- 
tures for  the  purpose  of  protection  against 
lightning.     Formerly  so  many  frauds  were 
perpetrated    In    their    sale    that    the    light- 
ning-rod agent  had  a  very  bad  name,   but 
n    recent    years    lightning    protection    has 
_een  put  on  a   more  scientific   basis,   and 
carefully  compiled  reports  state  that  from 
80%    to   99%    protection,    depending  on    the 
nature    of   the   building.    Is   provided.      One 
report  on  farm  houses  In  the  Middle  West 
shows  that  with  an  equal  number  of  farm 
houses  rodded  and   not  rodded,   only  one- 
flfteeoth    as    many     of    the     former    were 
struct!  as  of  the  latter. 

During  electrical  storms  the  clouds  tend 
to  become  charged  with  electricity  and  at 
a  high  potential  above  that  of  the  earth. 
Buildings  having  high  points,  as  towers 
nd  chimneys,  tend  to  be  struck  first  be- 
,,        ^   ...    ^.  ...       [ioflg  prop. 


villa.  _ , .,....,,    ,„„ 

Nebraska   Lightning   Rod   Co.,   Inc.,   II 

N.  17th  St,  Omaha,  Neb.  "Nebco  " 
Owen,  J.  D.  ft  E.  Q.,  Janesville,  Wis. 
Roebllng's   Sons   Co.,   John   A.,   Trenton. 

St.    Louis   Lightning   Rod,    llJE   DeKalb 

St.,    St.    Louis.    Mo.     "Kretxer   Brand." 

Security    Lightning    Rod    Co..    The     506- 

61Z      S.    ■  Pine      St.,      Burlington.      Wis. 

"Security." 

8h«?n,.  MJ&  Co-    W"    C"    14    E-    Jackson 

Blvd.,   Chicago,   III.     "Shinn-Flat." 
Thompson   Lightning  Rod  Co.,   Inc.,    The 

George  E.,  Owatonna,  Minn. 
Universal  Lightning  Rod  Co.,  The,  Hes- 

peler,   Ont,.   r"-"      ">t-i •  ■■ 

Washbume  &  tg„  i 

New  York,  N.  Y. 
RODS,  RESISTANCE.— These  are  rods 
made  ol  resistance  materials  for  use  In 
various  rheostats  and  Instruments.  The 
common  materials  for  these  rods  are  car- 
bon and  resistance  alloys,  the  material 
used    appending    largely    on   the    conditions 

Manufacturers: 

AMERICAN  ^ BRASS    CO.,    414    Meadow 

Bowie  _ _     .._ 

San  Francisco,  Cal. 

Bowman  ft  Co.,  A.  W„  13  Church  SL, 
Cambridge.  Mass.  (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  IE  N.  Frank- 
lin St.,  Chicago,  111.) 

Dixon  Crucible  Co.,  Joseph,   Jersey  City, 


mnected  to  the  we , 

sufficient    number   of    points    placet. 
Of  the  building  will 


aoove  the  highest  part  of  the  building 
lead    off    the    slowly    accumulated    chi 

between    earth    and    clouds,    and    will 

conduct  to  earth  the  sudden  discharge 
often  resulting  as  a  secondary  efTect  from 
a  lightning  Dash  In   the  vicinity. 

The  rods  do  not  need  to  be  of  copper, 
as  Iron,  especially  when  galvanised,  has 
been  found  very  satisfactory.  Sufficient 
points  should  be  mounted,  all  connected 
together,  and  the  system  run  to  perma- 
nently wet  ground  by  one  and  better  two 
rods  of  sufficient  size  to  be  mechanically 
strong  and  secure.  Most  of  these  "rods*' 
now   consist   of   metal   cables.     AH   pointa 

"sEou^d"1 

'    ■"        entire 

.ji  place  by  gc 

. -_  ...-tlcal  portion  should  alwajo  ue 
placed  outside  the  building  and  spaced 
from  It,  also  kept  away  from  gas  pipes  or 
similar  metal  conductors.  The  shape  of 
the  "rod"  Is  not  Important,  nor  Is  the 
metal,  as  a  rod,  cable  or  pipe  large  enough 
to  be  mechanically  strong  will  have  suffl- 
"'•"■ -*..-'■-...       »-■■> -   -— ually  ap- 


toll   chlmneyi 


Telephone 
pointed   wl 


telegraph   .... 

ilso  protected  by 

ivery  few  poles,  *vnu  running  io  grouna. 
.Vhila  there  are  many  tall  buildings  In 
:lties  and  very  little  protection  Installed, 
few    buildings    are    ever    struck    by 


large    i 
-acks.  i 


i   Is    1 
of    point 

tending  li 


>  the  a 


the 


Manufacturers: 

Bajohr   Lightning   Conductor   Co..    Carl, 

405S  Keokuk  St.,   St.  Louis.  Mo. 
Boston^Lightnlng  Rod  Co.,  7651  Boylston 

Co.,  Rankin,  Pa. 


Bourbon, 


Copper  Clad  Stet 

Diamond     Cable 

"Diamond." 

Electra    Lightning    Rod    Co.,    30    N. 
""""   '"      r"~' ***      "Electra." 


Ind. 


HIGH    TENSION    SUPPLIES    CO.,    Wil- 
mington.   Del. 

South   Mllwau- 
'lay     adv.      page 

RODS,      RUBBER.— See     Rubber     (hard) 
rods,  sheets,  tubes,  tubing,  etc. 

rods   for  electrical 
rolled   from  heated 


Salle    St.,    Chicago, 


billets   of  Copi__    _. ., 

in  long  uniform  rods  that  are  round  and 
of  uniform  size.  They  are  used  for  draw- 
ing into  wire  They  usually  range  In  di- 
ameter from  0.2BO  to  0.500  In.  The  copper 
or  bronze  used  Is  specified  as  to  con- 
ductivity and  Is  usually  about  98%  for 
copper. 
Manufacturer*: 

ANACONDA      COPPER      MINING     CO.. 

Rolling  Mills  Dept„*  Ill  W.  Washington 

St.,    Chicago,    HI.      (See    display    adv. 

page  1246.) 

GtiL    St*S*"  .  sleel     Co-     Brown-Marx 

Bldg..    Birmingham,   Ala. 
ROME    WIRE    CO.,    Roma,    N.    Y.      (Sea 

display  adv.  page  1147.) 
Wlckwire  Bros-  Cortland.  N.  Y. 
WIckwire    Spencer   Steel   Corp.,    Worces- 

RODTITE.— Trade  name  for  asbestos 
packing  manufactured  by  the  Dominion 
Asbestos  ft  Rubber  Corp.,  154  Nassau  St 
New  York,   N.   Y. 

ROEBLING'S  SONS  CO.,  JOHN  A— 
Trenton,  N.  J.  Manufacturer  or  wires, 
cables.  Insulating  compounds,  electrical 
tapes,  lightning  rods,  etc.  President. 
Col.  W.  A.  Roebllng;  secretary  and  treas- 
urer, F,  W.  Roebllng.  Jr.;  salea  man- 
-,  C.  C.  Cooley.  Main  officii,  Trenton. 
Factories,  Trenton.  N.  J.,  and 
,  N.  J.  Branch  offices  and  ware- 
New  York,  N,  Y.:  Chicago,  nL: 
i.ieveiand,  Ohio;  Atlanta.  Ga.;  San  Fran- 
cisco, Cal. |  Los  Angeles,  Cal.;  Portland, 
Ore.:  Seattle,  Wash.;  Philadelphia,  Pa.: 
Pittsburgh,     Pa.     District    office.     Boston. 

.  ROECHLING  .  RODENHAUSER  FUR. 
NACE.— One  of  the  leading  types  of  Induc- 
tion electric  furnace  for  the  manufacture 


Sla,   1845.    

at  the  University  of  Zurich.  18C8,  andT. 

became  an  assistant  to  Professor  Kundt, 
at  Wurzburg.  He  waa  professor  at  Ho- 
henhelm,  Strassburg  and  Gelsser.  and  In 
1885  became  professor  of  physics  at  Wurz- 

Iburg.  In  1896  he  read  before  the  Physloo- 
Medlcal  Society  of  Wurzburg  a  paper  upon 
his  discovery  of  the  rays  which  he  called 
'X-rays;"    these    have    since    been    tech- 


Roebllng 
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nlcally  named  "Roentgen  rays,"  although 
■till  popularly  known  aa  X-rays.  For  this 
discovery  he  recalved  many  honors.  Roent- 
gen also  conducted  researches  In  various 
other  branches  of  physics,  Including  elas- 
ticity, cappillarity,  the  conduction  of  heat 
in  crystals,  the  absorption  of  heat-rays  by 
different  cases,  pieso-electriclty,  the  elec- 
tromagnetic   rotation    of    polarized    light, 

ROENTGEN        APPLIANCE        CO.  —  Ml 

Mission  St.,  San  Francisco,  Cal.  Manu- 
facturer of  X-ray  equipment.  Business 
established  1919.  President  and  general 
manager,  Frank  Rlober;  vice-president, 
Charles  S.  Wheeler.  Jr.;  secretary  and 
treasurer,  T.  R.  Barrett.  Exclusive  dis- 
tributors, Shaw  Supply  Co..  Seattle, 
Wash.;  Portland,  Ore.:  Tacoma,  Wash.;  R. 
L.  Soberer  Co.,  U>s  Angeles,  Cal.;  Wal- 
lerstedt  ft  Paul,  San  Francisco,  Cal. 

ROENTGEN  RAYS.— A  form  of  radiation 
discovered  by  Wllhelm  Konrad  Roentgen 
In  1896,  while  experimenting  with  vacuum 
tubes.  He  called  this  form  of  radiation 
X-ray,  because  its  exact  nature  was  un- 
known. This  term  Is  still  used  and  Is 
much  more  common  than  the  term  Roent- 
gen ray.     See  X-rays. 

ROEPER  CRANE  ft  HOI8T  WORKS.— 
17SD  N.  10th  St.,  Reading,  Pa.  Manufac- 
turer of  electric  hoists,  traveling  cranes 
and  trolleys.  H.  P.  Roeper,  sole'  owner; 
sales  manager,  E.  F.  Hendrlcks- 

ROEBSLER'ft  HASSLACHER  CHEM- 
ICAL CO.— 100  William  St.,  New  York,  N, 
T.    Manufacturer  of  battery  chemicals.  ■ 

ROGERS  ELECTRIC  LABORATORIES 
CO.,  THE.— Mil  E.  66th  St.,  Cleveland, 
Ohio.  Manufacturer  of  X-ray,  violet  ray 
and  therapeutic  equipment.  President,  F. 
J.  Longer,  vice-president,  W.  W.  Drake: 
secretary,  treasurer  and  general  manager, 
P.  C.  Greenwell;  salon  manager,  L.  J. 
Haesaly. 

ROGERS  FIBRE  CO.— Boston.  Mass. 
Manufacturer  of  Insulation  fibre.  Main  of- 
fice. 121  Beach  St.,  Boston,  Mass.  Factory. 
Kennebunk,  Me.  Branch  offices,  13  W. 
16th  St..  New  York,  N.  T.;  1024  Filbert  St, 
Philadelphia,  Pa. 

ROGERS  PAPER  MFG.  CO.,  INC.,  THE. 
—119  Hartford  Rd..  South  Manchester. 
Conn.  Manufacturer  of  insulating  fiber 
products,  paper  and  boards.  Business 
established  1832.  President  and  treasurer, 
G.  M.  Rogers;  secretary,  G.  H.  Plnney; 
general  manager,  Charles  Ray. 

ROGERS-PVATT  SHELLAC  CO.— New 
York,  N.  T.  Manufacturer  of  mica.  Main 
office,  81  Water  St.,  New  York,  N.  Y. 
Branch  offices,  Boston,  Mass.;  Chicago, 
111.;   San  Francisco,  Cal.;   Philadelphia,   Pa. 

ROGERS  SILVER  PLATE  CO.— Dan- 
bury,  Conn.  Manufacturer  of  lighting  fix- 
tures. Exclusive  distributor,  Eclipse  Light 
Co..  B8T  Broadway,  New  York.  N.  Y. 

RO  GO  .—Trade  name  for  electric  Iron 
manufactured  by  the  Security  Electric 
Mfg.   Co.,   1481  W.  Ohio  St.,  Chicago,   111. 

ROHACO.— Trade  name  for  farm  light- 
ing and  power  plants  made  by  the  Rob- 
erta, Hamilton  Co..  412  S.  4th  SL,  Minne- 
apolis. Minn. 

ROHN,  GEORGE  F.— 624-28  Jackson  St, 
Milwaukee,     Wis.      Manufacturer     of    sleet 

ROHNE. — Trade  name  for  electric  vul- 
canlsers  manufactured  by  the  Rohne  Elec- 
tric Co.,  Inc.,  2434  2Bth  Ave.,  S.,  Minneap- 
olis, Minn. 

ROHNE  ELECTRIC  CO.,  INC.— 2434  25th 
Ave.,  S.,  Minneapolis,  Minn.  Manufacturer 
of  electric  heating  devices.  President.  E. 
J.  Rohne;  vice-president  J.  O.  Handstad; 
secretary,  J.  J.  O'Brien;  treasurer,  O.  Kr. 
Boa. 

ROLLER       BEARINGS.— See       Bearings, 

ROLLER-SMITH   CO.— New  York,   N.   Y. 

Manufacturer  of  portable  and  switchboard 
instruments,  meters  and  circuit  breakers. 
Business  established   1908.     President  and 

Seneral  manager.  F.  W.  Roller;  vlce-presl- 
ent  R.  D.  Smith;  secretary,  A.  A.  Whit- 
man; treasurer.  F.  W.  Iredell;  sales  man- 
ager. O.  L.  Crosby.  Main  office,  238  Broad- 
way, New  York,  N.  Y.  Factory,  Bethle- 
hem, Pa.  Branch  offices  carrying  stock, 
T40  Monadnock  Block,  Chicago.  111.;  6623 
Euclid  Ave..  Cleveland.  Ohio.     District  -' 


flee,  1201  Majestic  Bldg.,  Detroit,  Mich. 
Bales  representatives,  General  Machinery 
Co.,    Birmingham,    Ala.;    W.    W.    GasklU, 


Boston,  Mass.;  W.  G.  Merowlt  Buffalo,  N. 
Y.;  L.  B.  Gottschall,  Dallas,  Tex.;  Alfred 
Collyer  ft  Co.,  Montreal.  Que.,  Can.:  Per- 
kins-Lenoir Co.,  Philadelphia,  Pa.;  W.  A. 
McCombs  Co..  Pittsburgh,  Pa.;  Savage  & 
Winter  Co..  St  Paul.  Minn.;  G.  W.   Plek- 


Sldg.,    St.    Louis. 


Mo.;  Electric  Material  Co.,  San  Francisco! 
Cal.;  W.  M.  Price  Co..  Seattle,  Wash.: 
Perkins-Lenoir  Co.,  Baltimore, -Md.;  Amer- 
ican Manufacturers  Export  ft  Import  Co., 
Seattle,  Wash.;  R.  M.  Scrivener,  Toronto, 
Ont„  Can. 

ROLLERS,  CABLE.— Cable  rollers  are 
usually  wooden  rollers  or  spools  mounted 
on  a  steel  forging  so  designed  that  it  may 
be  secured  to  a  messenger  wire  by  means 
of  two  clamping  screws.  The  overhead 
cable  being  run  Is  placed  over  this  roller 
or  over  several  rollers  and  It  may  then  he 
run  out  for  several  feet  without  excessive 
strain  or  pulling  on  the  cable,  as  it  rolls 
easily  over  the  wooden  rollers. 

Manufacturers; 

KLEIN  ft  SONS.  MATHIAS,  3200  Bel- 
mont Ave..  Chicago,  111.  "Matlock." 
(See  display  adv.  page  1263.) 

Mountain  Lumber  ft  Supply  Co.,  Mount 
Union,  Pa.   (wood) 

Specialty  Device  Co.,  The,  106  W.  3rd 
St,  Cincinnati,  Ohio.    "Blerce." 

Woodtumlng  Products  Co.,  Inc.,  Quincy, 
Mass.  (wood) 

ROLLINSOM.— Trade  name  for  electrical 
specialties  manufactured  by  the  Mohawk 
Clectrlc   Mfg.   Co.,    16   Kirk   PI.,   Newark, 

ROLLIS. — Trade  name  for  hollow  handle 
tool  sets  manufactured  by  the  M.  W. 


Ings  manufactured  by  the  Railway  Roller 
Bearing  Co.,  Syracuse,  N.  Y. 

ROMA  MFG.  CO.— 228-230  N.  Jefferson 
St.,  Chicago,  111.  Manufacturer  of  electric 
Ironing  machines.  Business  established 
1914.  Copartnership,  C.  F.  Roberg;  August 
Malmberg,  P.  T.  Roberg,  H.  E.  A.  Olson, 
L   W.  Olson. 

ROME  BRASS  ft  COPPER  CO.— Rome, 
N.  Y.  Manufacturer  of  brass  and  copper 
bars,  sheets,  tubing,  commutator  ban, 
rings  and  segments  and  busbars.  Presi- 
dent and  general  manager,  Barton  Hasel- 
ton;  vice-president  J.  3.  Armstrong:  sec- 
retary and  sales  manager,  H.  J.  Rowland; 
treasurer,  H.  D.  WBlfe.  Main  office  and 
factory.  Rome.  N.  Y.  Branch  offices,  233 
Broadway,  New  York,  N.  Y.:  Wells  Fargo 
Bldg.,  San  Francisco,  Cal.;  116-119  N.  Mar- 
ket St.,  Chicago,  11L 

ROME  ELECTRICAL  CO.— Rome,  N.  Y. 
Manufacturer  of  electrical  wire.  President, 
Newton  H.  Jones;  vice-president,  W.  W. 
Parry;  secretary  and  treasurer,  George  A, 
Clyde.  Main  office  and  factory,  Rome,  N. 
Y.  Branch  office,  til  High  Ave..  Cleve- 
land, Ohio. 

ROME  HOLLOW  WIRE  ft  TUBE  CO.— 
Railroad  St.,  Rome,  N.  Y.  Manufacturer  of 
brass  and  copper  sheets,  rods  and  tubing. 
Business  established  1909.  President  and 
general  manager,  Frank  J.  DeBisschop; 
vice-president  James  A.  Spargo;  secretary 
and  treasurer.  Fred  M.  Shelley. 

ROME  MFG.  CO.— Rome,  N.  Y.  Manu- 
facturer of  brass,  bronze  and  copper  cast- 
ings, electric  railway  for  gin  gs.  fixture 
fittings,   metal  stampings,   and  other  cop- 

Kr,  brass,  aluminum  and  steel  products, 
esldent  and  general  manager,  P.  C. 
Thomas;  vice-president.  Barton  Hasleton, 
E.    L,.    Sprlggs;    secretary,    treasurer    and 


50  E.  42nd"  St.  New'  York.  N.  Y.;  1168 
Peoples  Gas  Bldg.,  Chicago,  111.  Sales  rep- 
resentatives, S.  J.  Fltzsimons  Co.,  Cherry 
St,  Detroit  Mich.;  Osgood  &  Howell. 
Wells  Fargo  Bldg.,  San  Francisco,  Cal.; 
Casey  Sheldon  Foster,  Inc.,  High  St.,  Ft. 
HUI  Sq.,  Boston,  Mass. 

ROME  METAL  PRODUCTS  CO.,  INC.— 
23-81  W.  43rd  St.,  New  York,  N.  Y.  Manu- 
facturer of  fixture  loops.  President,  Max 
Loebenberg;  secretary  and  treasurer,  I.  H. 
Lederman;   sales  manager,  Frank  H.  Klm- 

beiL 

ROME  QUALITY.— Trade  name  for  brass 
and  copper  bars,  sheets,  tubing,  commu- 
tator bars,  rings  and  segments  and  bus- 
bars, manufactured  by  the  Rome  Brass  & 
Copper  Co.,  Rome.  N.  Y. 

ROME  WIRE  CO.— Rome,  N.  Y.  Manu- 
facturer of  electric  wires  and  cables, 
bronze  and  copper  rods.  Business  estab- 
lished 1901.  President  and  general  man- 
ager, H.  T.  Dyett;  vice-president  F.  M. 
Potter;  secretary  and  sales  manager,  C.  R, 
Keeney;  treasurer,  H.  W.  Barnard.  Main 
office.  Rome,  N.  Y.  Factories,  Rome,  N. 
Y.  and  Buffalo.  N.  Y.  Branch  offices,  6 
State  St,  New  York,  N.  Y.;  83S  San  Fer- 
nando Bldg.,  Los  Angeles,  Cal. 

RONSON.— Trade  name  for  portable 
electric  lamps  manufactured  by  the  Art 
Metal  Works,  Aronaon  Sq.,  Newark,  N.  J. 


ROOKE  AUTOMATIC  REGISTER  CO.— 
Providence,  R.  I.  Manufacturer  of  fare 
registers  for  electric  railways. 

ROONEY  LAMP  CO.,  F.  J.— Hoboken.  N. 
J.  Manufacturer  of  incandescent  lamps 
and  lamp  filaments.  Business  established 
1908.  President  and  general  manager,  F. 
J.  Rooney;  vice-president,  J.  Rooney;  sec- 
retary, J.  C.  Jackson;  sales  manager,  C. 
Kaye.  Sales  representatives,  James  H. 
Healey,  Boston,  Mass.:  Osterhout  Electric 
Co.,  Philadelphia,  Pa.;  Panama  Lamp  & 
Commercial  Co.,  San  Francisco.  Cal.; 
Smith  Perry  Electric  Co.,  Dallas,  Tex.; 
Electrical  Material  Co.,  Chicago.  III. 

ROOT  CO.,  THE  C.  J  ."-Bristol,  Conn. 
Manufacturer  of  automatic  counters,  spring 
wire  and  metal  stampings.  President  and 
general  manager,  J.  T.  Chldsey;  vice- 
president.  F.  S.  Barnes;  secretary.  E. 
Beek;   sales  manager,   W.   F.    Mlddlemas. 

ROOT  ELECTRIC  SIGN  CO.,  INC.,  THE. 
20-30  Lock  St..  Lockport,  N.  Y.  Manufac- 
turer of  electric  signs.  Business  estab- 
lished 1919.  President  Floyd  A.  Root; 
vice-president,  Arttkur  L.  Hoag;  secretary, 
C.  F.  Metxger;  treasurer,  A.  L.  Hoag;  sales 
manager,   Howard  A.  Chase. 

ROOT- MEAN-SQUARE  VALUE.  —  The 
square  root  of  the  mean  of  the  squares  of 
the  Instantaneous  values  for  one  complete 
cycle.  Abbreviated  r.m.s.  Also  called  "ef- 
fective value,"  which  see.  Applied  espe- 
cially to  the  r.m.s.  values  of  alternating 
currents  and  alternating  e.m.f.'s. 

ROOT  SPRING  SCRAPER  CO.,  THE— 
Kalamazoo.  Mich.  Manufacturer  of  street 
car  fenders,  snow  plows  and  sweepers  for 
electric  and  steam  railroads.  F.  N,  Root, 
president  and  general  manager. 

ROOTS.— Trade  name  for  electric  blow- 
irs,  pumps,  etc.,  manufactured  by  the  P. 
H.  &  F.  M.  Roots  Co..  Connersvllle,  Ind. 

ROOTS   CO.,   THE   P.    H.   ft   F.   M.— Con- 

.,,.      ,__,         ., .. — r    of    ......... 

;.  B. 

.,  C.  C.   Abbot..  _. 

tary   and   treasurer,    Erie  G.    Meeks.    Main 
office      and       factory.      Connersvllle,       Ind. 
Branch  offices.  432  Peoples  Gas  Bldg.,  Chi- 
cago, III.;  120  Liberty  St,  New  York,  N.  Y. 
ROPE  CLAMPS. — See  Clamps,  rope. 
ROPE  CLEATS. — See  Cleats,  rope. 
ROPE    CLIPS,    WIRE,— See   Clips,    wire 

ROPE  FIRE  ESCAPE  CO— 1626  Market 
St.,  Philadelphia,  Pa.  Manufacturer  of  fire 
alarm  boxes  and  gongs. 

ROPE,  LAMP  LOWERING  AND  LAMP 
TRIMMERS'. — Lamp  lowering  rope,  used 
for  lowering  and  hoisting  are  or  other 
street  lamps,  is  usually  mode  of  braided 
cotton  and  given  a  weatherproof  finish  to 
resist  the  effect  of  rain  and  snow.  Lamp 
trimmers'  ropes  are  a  special  rope  having 

clamped  at  any  desired  Intervals  at  the 
other,  so  as  to  accommodate  lamps  hung 
at  varying  heights  above  the  street.  Trim- 
mers' ropes  are  generally  used  in  connec- 
tion with  hoisting  ropes  as  portable  ex- 
tensions for  the  latter. 
Manufacturers: 
Fischer  &  Hayes  Rope  ft  Steel  Co.,  741- 

746  W.  Van   Buren  St.,  Chicago.   111. 
Roe  Ming's    Sons    Co.,    John    A..    Trenton, 

N.  J. 
SAMSON    CORDAGE    WORKS,     Boston, 
Mass.    Samson  spot  cord  for  arc  lamps.  - 
(See  entry  under  Cord  or  cordage,   for 
arc  lamp  suspension,  car  registers  and 
bells,  trolleys,   etc.) — Adv. 
WESTINGHOUSE    ELECTRIC    ft    MFO. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1396-1401.) 
ROPE     PAPER.— See     Paper,     fish    and 

ROPE,  STEEL  WIRE.— Wire  rope  may 
be  made  with  high  strength,  rigidity,  elas- 
ticity, flexibility,  or  with  almost  any  other 
quality  that  may  be  desired  and  has  con- 
sequently many  mechanical  applications, 
such  as  for  hoisting  machinery,  elevators, 
and  haulage  and  transmission  ropes.  The 
rope  la  generally  made  up  of 'standard  wire, 
In  the  larger  sixes  of  small  stranded  cables, 
wound  arouhd  a  core  of  steel  or  of  hemp, 
the  latter  more  commonly  where  flexibility 
is  desired.  For  steel  stranded  wire  used 
for  cable  messenger  service,  guy  wires, 
catenary  suspensions,  etc.,  see  Strand, 
gal  van  lied  steel. 
Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  Of  our 
products.  We  manufacture  a  complete 
line  of  steel  wire  rope.  Send  for 
log.— Adv. 
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Cope.  T.  J..  1620  Chancellor  St.,  Philadel- 
phia. Pa. 

Driver-Harris  Co..  Harrison,  N.  J. 

Fischer  &  Hay  re  Rope  &  Steel  Co..  741- 
745  W.  Van  Buren  St..    Chicago.   111. 

Hazard  Mfg.  Co.,  81  E.  Ross  St..  Wilkea- 

Lescheri  &  Sons  Rope  Co.,  A.,  5909  Ken- 
nerley    Ave.,-  St.    Louis,    Mo.     "Hercu- 
les." 
Moon  Co..  George  C.  Garwood,  N.  J. 
PITT   ENGINEERING  CO.,  120  W    Kln- 

xle  St.,   Chicago,   III.  „ 

Roebllng's    Sons    Co..    John    A..    Trenton. 

N.  J. 

ROPE,  TROLLEY,  ELECTRIC  CAR.— A 

special  1    cord    or    rope    of    hard    wear    and 

weather -rest  sting  exterior  surface  attached 

to    the    trolley   wheel   harp   and    used    "  ~    " 

the    _ 

Enle  down  and  place  it  un 
ook  when  desired.       It  foi 

Hon  between  the  trolley  catcher,  retriever 
or  other  means  of  attachment  to  the  car. 
and  the  trolley  pole,  fior  manufacturers 
see  Cord  or  cordage,  braided. 

ROPER  CORP.,  GEORGE  D.— Rockford. 
111.  Manufacturer  of  electric  pumps,  time 
recording  clocks  and  ranges.  Business 
eats  blf  shed  1884.  President.  George  D. 
Roper;  vice-presidents.  W.  E,  Derwent,  J. 
C.  Curtain,  M.  R.  Roper,  H.  J.  Jllbert;  a 

Blatant   secretary,    H.    '     >'"-•-■    ■• - 

and    general   manage:.    . 

managers,   W.   E.   Derwent,    J.   C. 

Main  offices  and   factory,   707    S.   Main   St.. 

Rockford.    III.      Branch    office ,    San    Fran- 

r  X-ray  and  high 

tured  by  the  Empire  Electric  Co.,  Inc., 
2227  S.  San  Pedro  St..  Lob  Angeles,  Cal. 

ROSE  BROS.  CO.— Lancaster,  Pa.  Man- 
ufacturer of  portable  electric  lamps.  Busi- 
ness    established     18  SO.      President.     James 


Stanley  Rose;  sales  manager,  Newton  H. 
Prather.  Main  office  and  factory,  221  E. 
Chestnut  St.,  Lancaster,  Pa.  Branch  of- 
fices. Chicago,  III.;  Philadelphia,  Pa.;  New 
York,  N.  Y.;  Atlanta,  Oa. 

ROSE     ELECTRIC     MFG.     CO.— ISO     N. 
Wells    St.,    Chicago,    ID.      Manufacturer   of 


tomobile  electric 
ROSENBERG    E 

1T4   Reed   St..   Mil' 


.   Wli 


CO.,   F.— 170- 
Manufac- 
,nd  freight     ■ 


vators.  Business  established  1905.  Presi- 
dent and  general  manager,  William  A. 
Rosenberg;  vice-president.  Arthur  A. 
Rosenberg:  secretary,  treasurer  and  sales 
manager.  Oscar  A.  Rosenherg.  Sales  rep- 
resentatives, Cooley  Elevator  Co.,  HI  W, 
Monroe  St.,  Chicago,  111.:  Minneapolis  Ele- 
vator Repair  &  Supply  Co.,  19  High  St., 
Minneapolis,  Minn. 

ROSENBU6H  £  SOLOMON.— 33rd  St.  & 
Shields  Ave.,  Chicago,  HI.  Manufacturers 
or  brome  powders,  etc. 

ROSETTE.— A  device  to  permit  a  pen- 
dent or  drop  cord  to  be  connected  to  and 
supported  from  a  ceiling  or  fixture  outlet. 
The  body  of  the  rosette  Is  usually  of  porce- 
lain and  provides  for  receiving  a  co re- 
strain relief  device  or  has  a  recess  in  which 
a  knot  In  the  cord  may  be  held  to  remove 
the  pull  of  the  cord  from  Its  connecting 
terminals.  The  cord  generally  supports  a 
pendent  lamp  with  shade  or  reflector,  but 
occasionally  It  supports  a  pendent  switch. 
Rosettes  nre  made  both  In  one  piece  or  in 
two,  of  which  the  body  part  fits  Into  vari- 
ous types  of  caps  or  bases.  Most  rosettes 
are  fuselesa;  fused  rosettes  are  permitted 
only  In  mills  with  open  wiring.  The  term 
•-    -■-!  applied   to  a   similar   fitting 


for  c 


3  Is   also 


round  hole  for  the  Cord  it  hi 
pie  or  threaded  buj " 
■     r  light  fir- 


short 


n  dl- 


./hlch  tht  

.. __   _.iay  be  screwed. 

Canopy    roaettes    have    the    rosette    con- 
cealed within  a  fixture  canopy. 

ROSETTE     BODIES.— These    consist     of 
"In  body   part  of  a   plain 


havln 


jull-s 


with  a  

end   to  permit  e 


shell 


bases  or  capn.    The  a 


different   caps   it    can    m 
or    plain    or    switch    lyp< 

This  Is  carried  out  on  t 

as   making   different    types   of   sockets  and 


us "klndi 

principle 


receptacles  from  the  same  body  with   dif- 
ferent caps  and  bases.     ' 
Manufacturer*: 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.    "Arrow." 

Bryant  Electric  Co.,  The.  1421  State  St.. 
Bridgeport,  Conn.    "Bryant." 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St.,   W.,  Toronto,    Ont.,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.    (See  adv.  panes  1203-1223.) 

Palste  Co.,  H.  T.,  Philadelphia,  Pa. 
"Palate."  (Exclusive  distributor.  Hart 
&  Heeeman  Mfg.  Co.,  S42  Capitol  Ave.. 
Hartford,  Conn 3 

Pass  &  Seymour,  Inc.,  Solvay  Station. 
Syracuse,  N.  Y.    "P.  &  8." 

Thomas  &  Sons  Co..  The  R.,  East. Liver- 
pool, Ohio.    "Thomas." 

" '  '     '-'-    Co.,    Inc.,    Hamilton    & 


cord  and  holes  for  two  moiiiitliie  m- 
The  ends  of  the  cord  ere  Intended  i 
connected  directly  to  the  line  wires 
hutton  being  placed  between   t' 


i  not  used  as  much 


"CemCo." 

Freeman  Electric  Co.,  E.  H-,  803  E.  State 
St.,  Trenton,  N.  J. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.     (See.  adv.  pile's  120.1-1253.) 

ILLINOIS  ELKCTltIC  PORCELAIN  CO.: 
Macomb,  111.  (See  display  adv.  page 
1301.) 

Marhen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Brldesburg.  Philadel- 
phia, ra. 

National  Electric  Porcelain  -Co.,  The. 
Carey,  Ohio. 

Palate     Co.,     H.     T.j      Philadelphia,      Pa. 


Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y,    "P.  &  S." 

Thomas  *  Sons  Co.,  The  R..  East  Liver- 
pool. Ohio.    "Thomas." 

Union  Electric  Co..  Inc.  Hamilton  & 
Clark  Sts.,  Trenton.  N.  J. 

ROSETTES.  CLEAT,— Rosettes  designed 
to  support  pendent  lamp  cords  and  having 
en  extension  on  each  side  carrying  a  wire 
terminal  one-half  inch  or  more  above  the 
bottom  surface.  They  are  designed  for  use 
on  open  clent  wiring  and  permit  the  fJlr- 
cuit  wires  to  he  run  straight  through  the 
rns"tle,  which  Itself  serves  as  a  cleat.  The 
circuit  wires  do  not  have  to  be  cut  hut 
merelv  bared  to  connect  to  the  rosette 
tunning  screws.  Single-piece  rosettes  of 
this  type  have  these  terminals  exposed; 
two-plecc  cleat  rosettes  have  a  base  much 
like  an  ordinary  porcelain  half  cleat  hut 
provided  with  connecting  terminals  in  each 
wire  groove,  the  cap  fitting  over  these  anri 
having  a  hole  and  knot  recess  for  the  cord. 

Manufacturers.; 

AJAX  ELECTRIC  SPECIALTY  CO.,  1011 
Market  St..   St.  Louis,  Mo.   "Ajax." 


sctrl- 


Co.. 


w  thorn 


Bridgeport.  Conn.   "Bryant,"   "Junior." 

Canadian  Genenil  Electric  Co..  Ltd..  ?12 
King  St..  W.,   Toronto.  Ont..  Can. 

Connecticut  Electric  MfK.  Co.,  Connectl- 
"   t  &__F1orence  Ave.,  Bridgeport,  Conn. 


l>iinc»n  Electrical  Co..  Ltd.,  2  Inspector 
St..   Montreal.   Que..   Can. 

Freeman  Electric  Co..  E.  H.,  803  E.  State 
St.,  Trenton,  N.  J.  "Security,"  "Five 
Hundred." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1221) 

Majestic  Electric  Mfg.  Co..  S06  N.  12th 
St.,    St.    Louis,    Mo. 

Manhattan  Metrical  Supply  Co.,  Inc.. 
17    Pajrk    PL.    New    York,    N.    Y.    "Mes- 


"Man 


&  Hegeman  Mfg.  Co.,  142  Capitol  Ave.. 

Hartford,    Conn. J 
Pass   *   Seymour,   Inc.,    Solvay   Station, 

Syracuse.  N.  Y.     "Little  Gem." 
SEARS,     HENRY    D.,     80    Boylston    St.. 

Boston,   Mass. 
Southern    Electrical    Porcelain    Co.,    Inc., 

Thomas's:  Sons  Co.,  The  R.,  East  Liv- 
erpool. Ohio.    "Thomas." 
Trenton  Electric  &  Conduit  Co..  Tyler  & 

Canal  Sts.,   Trenton,   N.  J.   "Tecco." 
Union    Electric    Co.,    Inc..     Hamilton     A 

Clark    Sts..   Trenton.    N.  J. 
TRUMBULL       ELECTRIC      MFG.      CO.. 
THE.     Plalnville,    Conn.      "Circle    T." 
(See  display  adv.  pages  1282-1283.) 
ROSETTES,        CONCEALED        BASE  — 
Rosettes  of  the  two-piece   type   in   which 
the  base  part  entirely  encloses  the  termi- 
nals.    The  fuselesa  type  Is  often  used  with 
knob-and-tube  concealed  wiring  systema.   In 
the   fused  type   a  link  or  cartridge  fuse  Is 
provided   In   the   cap    for  each   aide   of    the 
circuit.      The    cap   contacts    fit    against    or 
under    the    base    contacts,    often    with    a 
rotary    wiping    action     before    the    cap    Is 
screwed  Into  place. 
Manufacturers: 
AJAX  ELECTRIC  SPECIALTY  CO.,  1011 

Market  St.,  St.   Louis,  Mo.    "AJbji-" 
Arrow    Electric   Co..    103   Hawthorne    St., 

Hartford,   Conn.    "Arrow." 
Bryant  Electric   Co..  The    1411  State  St., 
Bridgeport,     Conn.      "Bryant,"     "Jun- 


"CemCo." 
CRESCENT  ELECTRIC  CO.,    P.   O.   Box 

178.    Mountain    Grove,    Mo.     "Acme." 
Duncan   Electrical   Co..    Ltd.,   2   Inspector 

St..    Montreal.   Que.,    Can. 
Freeman  Electric  Co.,  E.  H.,  803  E.  State 

.St..    Trenton,    N.    J.     "Security,"    "Five 


1223.) 

Manhattan  Electrical  Supply  Co.,  Inc., 
17   Park  Pl„  New  York.  N.  Y. 

Mesa  Co.,  Fernando  C.  Colt  St.  *  Chan- 
cellor Ave..   Irvlngton.   N.  J. 

Paiste  Co.,  H.  T..  Philadelphia,  Pa. 
"Palste."  (Exclusive  distributor.  Hart 
&  Hegeman  Mfg.  Co.,  342  Capitol  Ave-, 
Hartrord.  Conn.  ) 

Pass  &  Seymour,  Inc.,  Solvay  Station. 
Svracuse.    N.   Y.     "Little  Gem." 

SEARS,     HENRY    D.,     80    Boylston    St., 


THE,    Plain vltle,    Conn.     (See    display 

adv.   on    pages   1282-1283.) 
Union     Electric     Co..     Inc.,     Hamilton     & 

Clark  Sta..  Trenton,  N.  J. 
ROSETTES,  CONDUIT  BOX.  — These 
rosettes  are  arranged  to  be  mounted  on 
the  covers  of  conduit  boxes  or  In  some 
cases  to  fasten  over  the  box  and  serve  aa 
the  cover.  If  the  rosette  cap  Is  for  pen- 
dent cord  It  has  a  knot  recess  or  other 
cord-strain  relief  device.     The  cap  may  be 

Sroviderl  with  a  threaded  nipple  for  a  light 
xtura  bracket  or  short  stem. 
Manufacturers: 
Arrow    Electric  Co..    101    Hawthorne   St.. 

Hartford.  Conn.    "Arrow." 
Bryant  Electric  Co..   The,   1421  State  St., 

Bridgeport,  Conn.     "Bryant."  ' 
Canadian   General   Electric  Co..   Ltd.,   211 
King  St..  W.,  Toronto,  Ont.^Con.  _ 


"Five 


■  Ave..  Irvlngton,   N.  J. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg..  Pittsburgh.  Pa.  (See 
display  adv.    pages   1302-1304.) 

Oliver  Electric  «  Mfg.  Co..  4221  Forest 
Park  Blvd..   St  Louis.  Mo. 

Palste  Co.,  H.  T.,  Philadelphia.  Pa. 
"Palste."  (Exclusive  distributor.  Hart 
&  Hegeman  Mfg.  Co..  341  Capitol  Ave., 
Hartford,  Conn.) 

Pass  &  Seymour,  Inc.,  Solvay  Station. 
Svracuse.    N.    Y.     "P."  &   9." 

SEARS.  HENRY  D.,  SO  Boylston  SL, 
Boston,   Mass. 

Taylor- Campbell  Electric  Co.,  237  Dun- 
das  St.,  London.  Ont..  Can. 

Trenton  Electric  &  Conduit  Co..  Tyler  * 
Canal  Sts.,  Trenton,  N.  J. 

Crron  Electric  Co..  Inc..  Hamilton  A 
Clark  Sts.,  Trenton.  N.  J. 

ROSETTES,  FIXTURE.— The  porcelain 
body  of  these  rosettes  has  a  round  hole  in 
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the  bottom  for  pendent  cord.  Surrounding 
the  body  la  a  metal  shell  with  notches  to 
permit  securing1  to  various  kinds  of  Inter- 
changeable caps,  such  as  are  used  on  fix- 
ture  sockets.     The  rosette  may  therefore 

be    lined   on    either   bracket    nr    pendent    flx- 

'-  —  lotah,    it 

nation  for  fin  extension  to  a  desk  lamp, 
boudoir  lamp,  or  other  appliance.  It 
makes  a  neater  connection  at  the  fixture 
than  a  current  tap.  but  cannot  be  discon- 
nected without  some  trouble. 
Manufacturers: 
American  Wiremold  Co.,  81-83  Woodbine 

St..  Hartford,  Conn. 
Brvant  Electric  Co.,  The,   1421  State  St.. 
Bridgeport,    Conn.     "Bryant."  i 

Caldwell    A    Co.,   Inc..    Edward    F„    36-40 

V.  15th  St.,  New  York.  N.  Y. 
Canadian  General  Electric  Co.,   Ltd.,   212 

King  St.,  W.,  Toronto.  Ont..  Can. 
Collins- Wagner    Mte.    Co..    122    W.    43rd 

St.,  New  York,  NT  Y. 
Dallas  Brass   &   Copper  Co.,   810   Orleans 

St..  Chicago,  111. 
Paries  Mfg.  Co..  Decatur.  HI. 


111. 

Manhattnn    Electrical    Supply    Co.,    Inc., 

17   Park   PL,    New  York.    N.  Y. 
NATIONAL      METAL      MOLDING      CO., 
Fulton     BIdg.,     Pittsburgh.     Pa.       (See 
display  adv.   pages  1301-1301.) 
Newman   Mfg.   Co..   T1T-21   Sycamore  St., 

Cincinnati.   Ohio. 
Oliver   Electric   A    Mfg.   Co..    4121    Forest 

Park  Blvd.,  St.  I-ouls,  Mo. 
Paiste     Co.,      H.     T.,     Philadelphia,      Pa. 
"Paiste."    (Exclusive    distributor,    Hart 
A  Hegeman  Mfg.  Co..  34!  Capitol  Ave., 
Hartford,    Conn.) 
Pass    A    Seymour,    Inc.,    Solvay    Station, 

Syracuse.  N.  Y.    "P.  A  S." 
SEARS,     HENRY    D„    SO    Boylston    St., 

Boston,  Mass.  __ 

VOIGT   CO.,    1741-47    N.    12th    St.,    Phila- 
delphia, Pa. 
ROSETTES,    FUSED.— Two-piece    porce- 
lain rosettes  for  pendent  lamp  cords,  hav- 
ing a   separable   cap  and    a  base   In  which 
are    mounted    suitable-  line    terminals    and 
binding    screws    or    midget    fuse    Clips    for 
an    open    link    or    enclosed    fuse    in    each 
side    of    the    circuit.      Fused    rosettes    are 
permitted  only   In  certain  buildings  of  mill 
construction.      If   link   fuses  are  used    they 
must   not   exceed   2    amperes   at    125    volts; 
enclosed    fuses    up    to    3    amperes    at    250 
volts  are  allowed. 
Manufacturers: 

Bryant  Electric  Co..  The.  1421   State  St.. 
Bridgeport,   Conn.     "Bryant."    "Thom- 

Canadlan  General  Electric  Co..   Ltd..   212 

King  St.,  W.,  Toronto,   Ont,  Can. 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 
•■CemCo." 
Freeman    Electrio    Co.,    E.    H..    S01    E. 

Stntc  St..  Trenton,    N.  J 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady,   N.    Y.     (See    adv.    pages    1203- 
1223.) 
Machen     Electric    Mfg.    Co.,     4639-43    E, 
Thompson     St.,     Brldesburg,     Philadel- 
,.  phla,  Pa. 

Manhattan    Electrical    Supply    Co..    Inc., 
17   Park   Pl„   New  York,    N.   Y.     "Man- 
hattan." 
Mesa  Co..  Fernando  C.  Colt  St.  &  Chan- 
cellor Ave.,  Irvington,  N.  J. 
Paiste     Co.,    H.     T.,     Philadelphia.     Pa. 
"Paiste."     (Exclusive  distributor.    Hart 
A  Hegeman  Mfg.  Co.,  342  Capitol  Ave.. 
Hartford.  Conn.) 
Pass    A    Seymour,    Inc.,    Solvay    Station, 

Syracuse,  N.  Y.    "P.  A  S." 
SEARS.     HENRY    D.,     80    Boylston    St.. 

Boston,  Mass. 
ROSETTES,      METAL     RACEWAY     OR 
MOLDING. — These  rosettes  have  the  caps 
designed    for   pendent    lamp  cords   or   light 
fixture  brackets  and  the  base  members  are 
made    especially     to    fit    over    or    straddle 
across  the  base  part  of  metal  raceways  or 
moldings.     The  circuit  wires  tn   the  race- 
way   can    usually    be    connected    to    the 
rosette  terminals  without  cutting. 
Manufacturers: 
Brvant  Electric  Co.,  The,  1421  State  St.. 

Bridgeport,   Conn.     "Bryant" 
Connecticut  Electric  Mfg.    Co.,  Connectl- 
t  A  Florence  Ave.,  Bridgeport,  Conn. 


Thompson     St.,     Brldesburg.     Philadel- 

Mesa  Co..  Fernando  C,  Coit  St.  &  Chan- 
cellor Ave.,  Irvington.    N.  .T. 

NATIONAL  METAL  HOLDING  CO., 
Fulton  BIdg.,  Pittsburgh,  Pa.  (See 
display  adv.   on    pages   1302-1304.) 

Newman  Mfg.  Co.,  717-21  Sycamore  St.. 
Cincinnati,   Ohio. 

I'aiste  Co..  H.  T..  Philadelphia.  Pa. 
"Paiste."  (Exclusive  distributor.  Hart 
A  Hegeman  Mfg.  Co..  342  Capitol  Ave.. 


THE,     Plainville.     Conn.      "Circle     T.; 
(See  display  adv.   pagea  1282-1233.) 
ROSETTES,      PULL      SWITCH.  —  These 
rosettes  have  a  porcelain  body  In  which  Is 
mounted  a  pull-chain  switch  mechanism  of 
the  socket  type  with  the  chain  comine  out 
of  the   side   as   In   a  socket.     The  bottom 
of    the    rosette    has    a    bushed    round    hole 
for  a  pendent  cord.     The  body  la  enclosed 
In  a   metal  shell    that  may  be   secured   in- 
terchangeably to  various  kinds  of  caps  or 
bases,    depending    on    whether    the    rosette 
is   to  be    fastened    to   a    fixture   or   directly 
to  a  ceiling  or  wall  e*iwi,if      nv  ru,n,  ni 
the  pull  switch  the 
Plied  by  the  cord  Is 
Manufacturers: 
Arrow    Electric   Co.,    103    Hawthorne    St., 

Hartford.  Conn.     "Arrow." 
Bryant   Kleetrk  Co.,  The,   1421   State  St.. 

Bridgeport,   Conn.     "Bryant." 
Canadian   General  Electric  Co.,   Ltd.,   212 

Kin*   St..   W..    Toronto.    Ont.   Can. 
NATIONAL     METAL      MOLDING      CO., 
Fulton  BIdg.,  Pittsburgh.  Pa.    (See  dis- 
play adv.  pages  1302-1304.) 
Paiste     Co.,     H.      T..      Philadelphia.      Pa. 
J iutor.    Hart 


!■   IIck 


.   Conr 


Pass    A    Seymour.    Inc.,    Solvay    Station, 

Syracuse,    N.  Y.     "P.  A  S." 
SEARS.    HENRY    D.,    80     Boylston     St., 

Boston.  Mass. 
ROSETTES,      WOOD       RACEWAY      OR 
FOLDING.— These       rosettes       have        the 

Imes   straddle    over,    the    base   member   of 
*--  —  neway,  the  capping  ot  which   Is  cut 


.   fit   i 


the 


.  usually  be  looped  through  the  rosette 
terminals  without  belnr  cut  The  rosette 
cap  has  a'hole  and   knot  recess   for  pen- 


Manufacturers: 

Brvant  Electric 

Co. 

The.  1421  State 

Bridgeport.  C 

'Bryant."      . 

Connecticut   Electric 

Mfg.  Co..  Conne 

:tl- 

cut  &  More n 

e  Av 

.,  Bridgeport  Conn. 

"CemCo." 

Estes   A   Sons. 

E.    B 

,    362-364    5th    A 

New  York,   N 

Y. 

Freeman  Electr 

E.  H.,  803  E.  S 

ate 

St.,   Trenton, 

N.'j 

"Security." 

Mesa  Co.,  Fernando  C,  Colt  St.  A  Chan- 
cellor Ave..   Irvington,   N.  J. 

Palate  Co..  H.  T.,  Philadelphia, 
"Paiste."  (Exclusive  distributor  I 
A  Hegeman  Mfg.  Co.,  342  Capitol  i 


ROSS.— Trade  name  for  annunciators 
manufactured  by  the  Samson  Electric  Co., 
Canton,  Mass. 

ROSS-  CARRIER  CO.— Benton  Harbor, 
Mich.  Manufacturer  of  electric  lumber 
carriers.  President.  H.  B.  Ross:  vice- 
president.  J.  L.  Peden.  Branch  office  s. 
Seattle.   Wash.:   New   Orleans,    La. 

ROSS   ENGINEERING  CO.,  J.  J.— 1006  E. 


established   1915.    Presidi...-   

general  manager.  J.  J.  Ross:  vice-pres 
dent  Paul  M.  Dalley,  secretary.  A.  J 
Ross.  Rales  representatives,  Mann-Sufi 
ertand.   30  E.  Lamed  St,  Detroit,  Mich, 

ROSS  HEATER  A  MFG.  CO.,  INC.— 1+ 
West   Ave.,    Buffalo.    N.    Y.      Manufactun 


heaters  and  electric  vacuum   pumps. 

ROTAPEX.— Trade  name  for  electric 
washing    machines    manufactured    by     the 

Apex  Fleet  rk-n!  Mf£.  Co..  106V  E.  ISSnd 
St.,  Cleveland,  Ohio.  (Exclusive  distrib- 
utor. Apex  Electrical  Distributing  Co.. 
1089   E.    !52nd   St.,   Cleveland,   Ohio.) 

ROTARY.— Trade  name  for  electric 
dishwashers  manufactured  by  O.  S. 
Blakcslee  A  Co.,  Cicero,   III. 


ROTARY  CONVERTER.— An  old  and 
still  quite  commonly  used  name  for  the 
synchronous      converter.      See      Converter, 

ROTARY       SAP,       RADIO.— See      Spark 

ROTARY'  POLE  CHANGERS.  —  See 
Changers,    polarity   or   pole   for   telephone 


ROTATING  SOCKETS.- 


_  ...id  grinders.  Business  estab- 
lished 18D4.  President  Charles  H.  Roth; 
vice-president,  A.  P.  Manning;  secretary, 
R.  C.  Fenner:  treasurer,  G.  A,  Roth;  gen- 
eral manager,  H.  E.  Stocker.  Main  office. 
1*00  W.  Adams  St.  Chicago,  III.  Branch 
office.  60  Church  St.,  New  York,  N.  Y. 
Sales  representatives,  Anderson  A  Branch. 
Indianapolis,  Ind.;  Morse  A  Co.,  St.  Louis, 
Mo. 

ROTH  MOTORS. — Trade  name  for  mo- 
tors, generators  and  grinders  manufac- 
tured by  Roth  Bros.  &  Co.,  1400  W,  Adams 
St,  Chicago,  HI. 

ROTO. — Trade  name  for  boiler  tube 
cleaners  manufactured  by  the  Roto  Co., 
Hartford,  Conn. 

ROTO  CO.,  THE.— Hartford,  Conn.  Man- 
ufacturer of  boiler  tube  cleaners.  J.  D. 
Cherry,   president 

ROTO  KOLL.— Trade  name  for  intercom- 
municating telephones  manufactured  by 
the  Samson   Electric  Go.,  Canton.    Mass. 

ROTO P t AT ER.— Trade  name  for  eleo- 
troplatlng  machine  manufactured  by  the 
Connecticut  Dynamo  A  Motor  Co.,  Lyons 
Ave.  A  Coit  St,  Irvington.  N.  J. 

ROTOR. — The  rotating  member  of  an 
electrical  machine,  usually  that  of  an  in- 
duction machine.  It  contains  a  part  of 
the  Iron  of  the  magnetic  circuits  and  one 
or  more  of  the  electric  circuits,  commonly 
those    of    the    secondary    windings.      The 


i  turbine 

ROTREX.   —   Trade     name     for    electric 
anufactured    by    the    C. 


ROTUR BO.— Trade  name  for  electric  and 
steam  pumps  manufactured  by  the  Manis- 
tee Iron  Works  Co..   Manistee,   Mich. 

ROUSE  A  CO.,  H.  B.— 2214  Ward  St., 
Chicago.  III.  Manufacturers  of  motor- 
driven  paper  lifts.  President  and  treas- 
urer, H.  B.  Rouse:  vice-president,  William 
J.  Knoll:  secretary,  "Walter  A.   Slttlg. 

ROUTING  MACHINES,  MOTOR- 
DRIVEN—  These  machines  are  essentially 
a  motor-driven  routing  tool  mounted  In  a 
frame  suitable  for  guiding  the  tool.  They 
are  made  in  both  bench  and  portable  types. 


Srtable  types  are  constructed  so  that 
hands  of  a  skilled  workman  they 
nay  he  used  for  routing  elaborate  pat- 
ems  in  the  wood  following  a  pencil  draw- 
ng  on  the  surface. 
Manufacturers: 

&  Mfg.  Co..   P.  p.    Ilox 


KELLEY  ELECTRIC  MACHINE  CO. 
Dearborn  St,  Buffalo.  N.  Y.  TIM 
Kelley  Router  is  a  portable  bench  oper- 
ated machine:  Routs  or  cuts  in  a 
straight  or  curved  line  and  la  a  labor 
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saver  and*  production  machine  on  repe- 
tition work.  The  cutter  travelling  at 
6500  r.  p.  m.  gives  a  perfect  finished 
cut.  Cutters  made  to  any  design.  Built 
for  all  standard  voltages.  Used  exten- 
sively for  ten  years  for  stair  rout- 
ing, column  and  pilaster  fluting,  sunken 


Keller  Routing  Ma  shine 

panel   work,    inlay   routing,    tank    work, 

crowning  and  gaining  for  ribs  In  piano 

backs. — Adv. 
Liberty    Electric     Corp..     Port    Chester, 

N.  T. 
ROWAN  CONTROLLER  CO.,  THE.— 
308  N.  Holliday  St.,  Baltimore,  Md.  Man- 
ufacturer of  controllers.  President  J.  S. 
Rowan;  vice-president,  W.  C.  Jackson; 
treasurer,  A.  it.  Doty.  Sales  representa- 
tive. WUllams-Beasley  Co.,  68  W.  Jackson 
—  vd.,    Chicago,   III.,    and   St.   Louis.    Mo.; 


ROWE     MFO.    CO.,     HENRY.— Newaygo, 

Mich.  Manufacturer  of  wood  parts,  dowels, 
turnings  and  special  woodwork.  Business 
established  1S99.  President,  A.  A.  Hemily; 
vice-president,  W.  J.  Pike;  secretary, 
treasurer  and  general  manager,  Henry 
Rove. 

ROXBRO.— Trade  name  for  piston  pack- 
ing manufactured  by  the  Boston  Belting 
Co..  SO  Kim  wood  St.,  Boston,  Mass. 

ROX1TE.— Trade  name  for  molded  Insu- 
lation manufactured  by  the  Northern  In- 
dustrial Chemi™i  Co..  11  Elklns  SL.  Bos- 
ton,  Mass. 

ROYAL.— Trade  name  for  electric  meat 
and      food      choppers,      grinders,      roasters. 

factured  by  the  A.  J.  Deer  Co..  Inc., 
Hornell.   N.   Y. 

ROYAL.— Trade  name  for  electric  vacuum 
Cleaners,  vibrators  and  hair  driers  manu- 
factured by  the  P.  A.  Gcier  Co.,  5118  St 
Clair  Ave.,  Cleveland,   Ohio. 

ROYAL.— Trade  name  for  oil  Cups  man- 
ufactured by  the  Lunkenhelmer  Co.,  Cin- 
cinnati, Ohio. 

ROYAL.— Trade  name  for  mica  and  mica 
products       manufactured       by      Meirowsky 

Bros..     11     McPhersc-     *™       T ™— 

N.  J. 

ROYAL.— Trade   name   for   service   cord 


Flu    Jers 


City, 


by   i 


1   India  Rub- 


ber Co..  Bristol.  R.   I. 

ROYAL.— Trade    name    for    high-tenhi 
and    other   electrical    specialties   manufi 


tured  by  the  Royal  Electric  Mfg.  Co., 
606   E.    40th    St..    Chicago,    III. 

ROYAL  ART  GLASS  CO.— 243  Canal  St., 
New  York.  N.  Y.  Manufacturer  of  light- 
ing fixtures,  portable  lamps  and  dofis. 
President  and  treasurer.  Joseph  Bruenn; 
vice-president,  Benjamin  Brafman;  secre- 
tary, Rose  Bruenn. 

ROYAL  CHANDELIER  WORKS.— 11-18 
S.  Hall  St.  Allentown.  Pa.  Manufacturers 
of  electric  chandeliers.  Business  estab- 
lished  MM..    Partnership,    C.    D.   Buti   and 


President.    C.    R.    Lininger.     , 

C.  H  Thomas:  secretary,  H.  H.  Herbert; 
treasurer,  F.  M.  Utt.  Sales  representa- 
tives, J.  H.  Burroughs,  Inc.,  Buffalo.  N. 
Y. ;  General  Machinery  Co.,  Birmingham. 
Ala.;  Herr  Rublncam  Co.,  Denver.  Colo.; 
Elcher  &  Bratt  Seattle,  Wash.;  Indianap- 
olis Engineering  Co..  Indianapolis,  Tnd.; 
Burlington  Electric  Supply  Co..  Burlington, 
Iowa;   J.    F.   Schaefer  &.  Co.,   Kansas  City, 


Mo.;  Northern  States  Electric  Co..  St. 
Paul.  Minn.;  Baker  Joalyn  Co.,  San  Fran- 
cisco, Cal.;  Filer-Smith  Machinery  Co.. 
Winnipeg.  Man.,  Can.;  Rose  &  O'Hearn, 
Toronto,  Ont,  Can.;  Packard  Electric  Co.. 
St.  Catharines.  Ont,  Can.;  Piper  Engineer- 
ing Co.,   Cincinnati,   Ohio. 

ROYAL-ROCHESTER.— Trade  name  for 
electric  household  cooking  and  heating  ap- 
pliances manufactured  by  the  'Rochester 
Stamping   Co.,    Rochester,    N.   T. 

ROYERSFORD  FOUNDRY  &  MACHINE 
CO.,  INC.— West  Royersford,  Pa.  Manu- 
facturer of  motor-driven  punches,  shears, 
etc.  President  and  treasurer,  F.  H. 
Deisher;    vice-president   and    secretary,    H. 


R.  Willi. 

ROZE  E.LITE Trad. 

lighting       " 


me   for  electric 

„     _     :tured     by     the 

Rozee  Mfg.  Co.,  10  Ionia  Ave.,  S.  W.,  Grand 
Rapids,  Mich. 

ROZEE  MFG.  CO.— 10  Ionia  Ave.,  S.  W., 
Grand  Rapids,  Mich.  Manufacturer  of 
electric  lighting  fixtures.  Business  estab- 
lished 1920.  M.  Z.  Rosenfleld,  proprietor. 
Sales  representatives.  Associated  Manu- 
"'-*-,;    R.    E.    Davis, 


London,   Ont,  Can. 

ROZEL.L.E.— Trade  name  for  color  dec- 
orations applied  to  Regent  illuminating 
glassware  manufactured  by  the  I  van  hoe - 
Regent  Works  of  General  Electric  Co., 
£716  Euclid  Ave.,  Cleveland,  Ohio. 
R.P.M.— Abbreviation  for  revolutions  per 
R. P. 8.— Abbreviation   for  revolutions  per 

R.  S.  K. — Trade  name  for  electric  horn 
manufactured  by  the  L.  S.  Brach  Mfg. 
Co..    127-129   Sussex  Ave.,   Newark,   N.  J. 


trees   and   shrubs,    found    chiefly    In    South 

"  "  '    u  Ceylon,  and 

The    milky    latex    Is    dried    and 


Malac 


1   Central   J 


ca.   Africa,  t 


coagulated,  giving  crude  rubber  which  Is 
affected  by  the  temperature,  being  soft  and 
sticky  when  warm  and  stiff  when  cold. 
Crude  rubber  Is  usually  In  the  form  of 
lumps  or  biscuits,  which  are  boiled  In 
water,  ground,  washed,  dried,  mixed  with 
ulphur,    adulterants    and    filler    and    then 


rolled    out 


hi  Iter  a 


.   due 


.,. Some   of   the   adulterants  used   — 

paraffin,   oil,    pitch   and   ozokerite,   and    the 

•a Hum    sulphi 

..... ack,  talc,  etc. 

Vulcanized  rubber  Is  obtained  by  heat- 
ing rubber  and  sulphur  above  the  melting 
point  of  suiphur,  which  Is  1M*  C,  when 
the  two  combine  into  a  new  product.  Vul- 
canized rubber  Is  more  elastic,  stronger 
and  less  affected  by  temperature  changes 
than  pure  rubber.  The  electrical  properties 
of  rubber  vary  greatly  according  to  Its 
composition.  Its  dielectric  strength  is 
1J.S0O  to  20,000  volts  per  mm.,  and  Its 
resistivity  about  '10"  to  10<*  ohm-cm.  Its 
temperature  coefficient  is   negative  and  Is 

Suite    large,    ranging    from    2%    to    4%    per 
egree  centigrade. 
RUBBER    BOOTS.— See  Boots,   linemen's 

RUBBER      BUSHINGS.— See      Bushings, 


ERY,  MOTOR- DRIVEN. —The  reduction  of 
crude  rubber  and  preparation  for  use  as 
Insulating  tubing,  sheets,  rods,  etc.,  and 
the  many  other  uses  of  rubber  -for  non- 
electrical purposes,  requires  much  motor- 
driven  machinery.  In  the  reduction  proc- 
ess the  lumps  or  biscuits  of  crude  rubber 
are  ground  and  mixed  with  sulphur  and 
adulterants  in  motor-driven  machinery. 
It  Is  then  calendered,  or  run  between  the 
large  iron  cylinders  of  a  motor-driven  ma- 
chine. This  process  smooths  the  rubber 
out  and  rolls  It  into  sheets.  It  is  re- 
peated many  times  and  the  sheets  cut 
into  strips  and  calendered  again  to  thor- 
oughly mix  In  the  adulterants.  The  final 
smooth  sheets  are  produced  by  these  ma- 
chines. In  the  production  of  the  various 
forms,  such  as  rods,  tubing,  etc.,  motor- 
driven  machinery  is  also  used  to  form  and 
straighten   the   product 

Manufacturer!: 

Vaughn   Machinery   Co.,   The,   Cuyahoga 


RUBBER  FOR  WIRE  AND  CABLE  I 
SULATION.— Rubber  used  for  wire  a 
cable  Insulation  Is  soft  pure  rubber  tt 
''"■•  ~~*  contain  a  large  percentage  o* 


re.     In  the  second  a 


„-h   a   die    through    which    the   ■ 

wunii  is  pressed  on  the  wire  as  a  m 

Manufacturers: 

Aetna   Rubber    Co..    S11-S1S    E.    79th 
Cleveland.    Ohio. 

Packing    Co..    Lafayette    I 
lelphla.   Pa. 

St.,   Cleveland,    

Diamond  Rubber  Co.,  The,  Akron.  Ohio. 
Dominion  Asbestos  ft  Rubber  Corp.,  ISj 
"      '   York.   N.   T. 

.   _.  __   Tire  CorpJ,   N.   CUn- 

;on    Ave.    &    Mulberry    St..    Trenton. 

N.  J. 
Essex  Rubber  Co.,   Trenton.   N.   J. 
Faultless  Rubber  Co..   Ashland.   Ohio. 
Goodall   Rubber   Co..    Inc.,   11th   &   Race 

Sts..    Philadelphia,   Pa. 
Goodrich     Rubber     Co.,     B.     F.,     Akron. 

Ohio. 
Goodyear    Tire    &    Rubber    Co..    1144     E. 

Market   St.,   Akron,  Ohio. 
Hodgman    Rubber   Co..    Fuckahoe,    N.    Y. 
Math  I  as- Hart     Co.,      B16     Atlantic     Ave.. 

Boston.   Mass. 
New    York    Belting    &    Packing    Co.,    91 

Chambers  St..   New  York.   N.   Y. 
Traveler  Rubber   Co.,   Bethlehem.  Pa. 
UNITER    STATES    RUBBER    CO..    1790 

Broadway.  New  York,  N.  Y. 
RUBBER   GASKETS.— See  Gaskets,  rub- 
ber. 

RUBBER     GLOVES.— See     Gloves,     llne- 

RUBBER  INSULATED  METAL  CORP. 
— I'lainflcld.  N.  J.  Manufacturer  Of  Insu- 
lated pliers,  etc. 

RUBBER  JARS,  BATTERY.— See  Jars, 
battery  rubber. 

RUBBER  KEYS  (SOCKET  AND 
SWITCH).— See   Keys,   socket   and    switch. 

RUBBER  LININGS  (SOCKET).  —  See 
Linings,  socket 

RUBBER   MATTING.— See  Matting,  rub- 

RUBBER        PLIER       INSULATING 

SLEEVES.— See   Flier  Insulating  sleeves. 

RUBBER  RINGS.— See  Rings,  fiber, 
rubber  and  other  Insulating. 

RUBBER  (HARD)  RODS,  SHEETS, 
TUBES.  TUBING,  ETC.— Hard  rubber. 
also  called  ebonite  or  viicmnlte,  is  a  rub- 
ber compound  with  a  high  sulphur  con- 
tent and  highly  vulcanised.  It  possesses1 
many  desirable  Insulating  properties  at 
ordinary  temperatures,  having  a  resistiv- 
ity of  about  10»  to  10"  -*"—  —  --J  ~ 
dielectric    strength    ' 


i  per   t 


,  for   . 

and  brittle 


39.000    to    80,000 


mil    thlc 


It 

can  be 
utchlned 

,    which 


ina   ptuisnea.      u  is  made   In   m 

<uch    as    sheets,    rods,    tubes.    ■ 

ind   extensive   use   In   electrical 

-lard  rubber  has  in  recent  years  own  re- 

ilaced   by   molded   Insulations   to  some  ex- 

ent  however. 

Aetna   Rubber   Co.,   811-815   E.   7*th   St, 
Cleveland,      Ohio.       "Aetnallte     Com- 

Atlantie   Tubing    Co.,    1756   Cranston   St. 

Providence,    R.    I.      (Tubing.) 
BarUett    Inc.,   H.    N.,    19    Park   PI.,    New 


.  Western  Ave.. 
The.    ltd   On- 


'   Co.,   Inc.,   11th   &   Race 

Good  rich' Rubber  Co.,  B.  T..  Akron,  Ohio. 

Hopewell  Insulation  &  Mfg.  Co.,  Inc.. 
Hopewell,  Va. 

Luierne  Rubber  Co.,  The.  Trenton.  N.  J. 

Pollak  Tool  &  Stamping  Co.,  81-85  Free- 
port  St.,  Dorchester,  Boston,  Mala. 
"UnlversaL" 

Stokes    Rubber    Co.,     Joseph,     Trenton, 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,  New  York,  N.  Y.     Parts  of 
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hard    rubber    for    electrical    Apparatus 
and    Insulating    purposes.      Sheets,    rod 
and    tubing    for    electrical    apparatus, 
and    a    wide    variety    of    molded    and 
turned    articles    tor   electrical   Insulat- 
ing   purposes.       All    of    highest    grade 
specially      compounded      hard      rubber. 
Made    standard    or    to    meet    specifica- 
tions.—Adv. 
RUBBER    TAPE.— See    Tape,    rubber. 
RUBBER     (SOFT)     TUBING,     SHEETS, 
ETC.— Rubber    that    does    not    contain    a 
large  percentage  of  sulphur  or  other  adul- 
terants,   and    is    not    highly    vulcanized    la 
soft  and  flexible.     In  this  form  it  Is  made 
principally  In  sheets  or  tubes,  from  which 
many    rubber    products    are    made.      Soft, 
properly       vulcanized       rubber 


tched    i 


fnal   length.     Its   electrical   properties 


Manufacturers: 


Anchor  Packing  Co.,  Lafayette  Bldg.. 
Philadelphia.    Pa. 

Consumers  Rubber  Co..  The.  1302  On- 
tario St.,   Cleveland.   Ohio. 

Diamond  Rubber  Co.,   The.   Akron,  Ohio. 

Dominion  Asbestos  &  Rubber  Corp..  161 
Nassau   St.,    New  York.    N.    Y. 

Empire  Rubber  &.  Tire  Corp.,  N.  Clinton 
ve.,  &  Mulberry  St..  Trenton.  N.  J. 


Qoodall    Rubber    Co.,    Inc.,    11th    &    Race 

Sts..  Philadelphia.  Pa. 
Goodrich  Rubber  Co..  B.  P.,  Akron,  Ohio. 
Goody  cur    Tire    &    Rubber    Co..    114*    E. 

Market.  St.,  Akron,  Ohio. 
Hodgman   Rubber   Co..    Tuckahoe.    N.    Y. 
Mathlns-Hart     Co.,     516     Atlantic     Ave., 

Boston,   Mass. 
New    York    Belting    &    Packing    Co.,    91 

Chambers  St.,  New  York,  N.  Y. 
Salisbury  &  Co.,  Inc..  W.   H.,   SOS-lO  W. 

Madison   St..   Chicago,    III. 
Traveler   Rubber   Co.,   Box   589,    Betble- 

UNITED    STATES    RUBBER    CO..    1790 
Broadway,    New  York,   N.    Y.      "U.   S." 


RUBBER  WASHERS.  — See  Washers, 
miscellaneous  Insulating. 

RUBBING  AND  POLISHING  MA- 
CHINES, MOTOR-DRIVEN.— These  ma- 
chines are  used  tor  polishing  and  surfac- 
ing furniture,  marble,  lithographing  atone, 
etc.  The  common  types  are  portable,  con- 
sisting of  a  flat  grinding  and  polishing 
wheel  directly  driven  by  an  electric  motor, 
the  machine  being  very  similar  to  floor 
surfacing   und    polishing    machines.      Othei 


rubbing  furniture 
ally     - 


The 


polishing"  shoe  mounted  on  a  belt  or  rod. 
A  motor  drives  a  mechanism  which  causes 
the  shoe  to  move  rapidly  forward  and  back 
at  the  same  time  being  moved,  after  each 
stroke,  a  short  distance  perpendicular  to 
lh»  Btrnke,  so  that  the  machine  will  cover 
surface   evenly.      The    length   ol 


Manufacturers: 

Bennett- O'Connell    Co.,    3600    S.    Morgan 

St.,  Chicago,  111. 
Campbell   Machine  Co..- Inc.,   Wollaston, 

Mass. 
CavIecM     Polishing    Machinery    Co.,     S-5 

Wood  worth     St.,     Neponset,     (Boston), 

Chicago  Flexible  Shaft  Co.,  6800  W. 
Roosevelt  Rd„  Chicago,  111.     "Chicago." 

Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton  St..  Chicago,  111. 

Forbes  &  Myers,  1T2  Union  St..  Worces- 


Hcr 


er.  Mas 


When   writing  to  manufacturers  please 

mention  the 
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The  "International,"  an  electrically- 
operated,  portable  machine  for  scrub- 
bing floors  of  all  materials,  reflnishlng 
and  polishing  waxed  hardwood  floors. 
Also  used  for  grinding  marble,  ter- 
raao,  mosaic  and  composition  floora. 
^'"  ■"--  is  self-propelling  and   — 


be 


sily  operated  b 


Made 


International  Floor  Machine 

In  two  sizes:  Model  "A"  is  equipped 
with  a  1/3-hp.  motor:  weight  of  ma- 
chine, 60  lbs.:  diameter  of  brushes,  15 
In.  Model  "B"  Is  equipped  with  a  1/6- 
hp.  motor;  weight  of  machine,  40  lbs.; 
diameter  of  brushes,  11  In.  Both 
models  are  very  thoroughly  constructed 
and  equipped  with  ball  hearings 
t  h  ro  ughou  t. — Adv. 
KELLEY  ELECTRIC  MACHINE  CO., 
111-119    Dearborn    St.,    Buffalo,    N.    Y. 

Kent   Vacuum    Cleaner    Co.,    Inc.,    The, 

Rome.    N.   Y.      "Utility." 
Mattlson    Machine    Works,    Roekford.    III. 
Wagner  Machine  Works,   F.,  Laurel  Hill, 

N.   Y.     ••Wagner." 
Webster  &  Perks  Tool  Co.,  The,  Center 

&    Jefferson     Sts.,     8.    E.,     Springfield, 


Ohio. 
RUBEROID      CO.— New      York, 

Manufacturer    of    Insulating    papers. 


>unda,  paints,  tapes  and  '  varnishes, 
i)  ii  a  In  ess  established  IS  84.  President. 
Michael  Drelcer;  vice-presidents.  Herbert 
Abrahams.  H.  A.  Gillespie;  secretary  and 
treasurer.  Felix  Jellenlk;  sales  manager 
(Electrical  Dept.),  C.  E.  Smith.  Main  of- 
fice, 96  Madison  Ave.,  New  York,  N.  Y. 
Factories,  Bound  Brook.  N.  J.;  Joliet,  111.: 
Montreal,  Que.,  Can.  Branch  offices  and 
warehouses^  417    S.   Dearborn   St.,   Chicago, 


ufactured  by  the  Ruboil  Belting  Co.,  41  N. 
10th   St,,   Philadelphia,  Pa. 

RUBOIL      BELTING      CO Philadelphia, 

Pa.  Manufacturer  of  belting.  Business 
established  1901.  President,  C.  P.  Land- 
re  th;  secretary  and  treasurer,  N.  S. 
Powell;    general    m ~    a: 


Canal  St.,  Boston,  II  t., 

Chicago.  ID.     Sales  er 

*   LItten,    530  Duqu  h, 

Pa.;   Pacific   Mill  &  16 

Mission   St.,   San  F  10 

E.   3rd  St.,    Los  Angeles,   Ual. 

RUBY.— Trade  name  for  sign  receptacle 
manufactured  bv  the  Bryant  Electric  Co., 
1421  State  St.,   Bridgeport,  Conn. 

RUBY  CHEMICAL  CO.,  THE,— 68-T0 
McDowell.  Columbus.  Ohio.  Manufacturer 
of  soldering  flux.  Business  established 
1909.  President,  Dr.  A.  P.  Taylor;  vice- 
president,  H.  A.  Bishop;  secretary,  treas- 
urer and  general   manager.   Fred   H.   Per- 

RUBYFLUID.— Trade  name  for  soldering 
flux  manufactured  by  the  Ruby  Chemical 
Co.,  68-T0  McDowell,  Columbus,  Ohio. 

RUBY- JEFFERSON.— Trade  name  for 
automobile  lamps  manufactured  by  the 
Jefferson  Glass  Co.,  Follansbee,  W.  Vft. 

RUE- NELSON  MFO.  CO.,  INC.— 1158 
16th  Ave..  S.  E..  Minneapolis.  Minn.  Man- 
ufacturer of  electric  washing  machines. 
President  and  treasurer,  Edward  Rue; 
Alfred     Nelsoi 


.  Har 


.-  Nelso 


Manufacturer  of  motor-driven  refrigerat- 
ing and  Ice  making  machinery,  tanks  for 
power  plants,  boilers,  etc.  President.  A. 
Ruemmell;  secretary,  J.  Nleywoehner; 
treasurer,  H.  Surber;  sales  manager,  E. 
William  Schadeck. 


RUGQLES-KLINGEMANN     MFG.    CO.—    ' 
15    Foster  St.,   North   Salem,   Mass.    Manu- 
facturer of  draft  regulators. 

RUHMKORFF  COILS.— Sea  Colls,  In- 
duction,   electro  therapeutic.    , 

RULES.  FOLDING  AND  ZIGZAG, 
ELECTRICIANS'.— The  folding  rules  are 
commonly    two-foot    rules    >  '      "      "     ' 


rearing 
^    .....^     ..^..rifip-    find     cr      '  ' 

. ....   ._  generally   1 , .. 

edges.  The  zigzag  rules  are  usually  made 
up  in  lengths,  unfolded,  of  5  or  6  ft.  and 
fold  into  short  lengths  so  that  the  folded 
rule  may  be  carried  In  the  tool  kit  or 
pocket.  Though  the  over-all  lengths  of 
this  type  rule  are  accurate,  the  scale  divi- 
sions are  not  so  finely  marked  and  It  Is 
consequently  used  on  rougher  work  than 
the   two-foot   folding  rule. 

Manufacturers: 

American  Rule  Mfg.  Co.,  Inc.,  127  Hum- 
boldt   St.,    Brooklyn,    N.   Y. 

Internatlonl  Scale  Co..  Canby  Bldg.. 
Dayton,    Ohio.      "International." 

Lurkin  Rule  Co..  The.  Saginaw,    Mich. 

Rustless  Rule  Co.,  Inc.,  The,  9  Lafay- 
ette Ave.,   Buffalo,  N.  Y.     "Rustless." 

Stanley  Works,  The.  New  Britain,  Conn. 

RULES  FOR  ELECTRICAL  EQUIP- 
MENT IN  COAL  MINES.— The  Bureau  of 
Mines.  Washington,  D.  C..  has  Issued 
"Suggested  Safety  Rules  for  Installing  and 
Using  Electrical  Equipment  In  Bituminous 
Coal  Mines."  The  title  sufficiency  indi- 
cates Its  scope.  These  rules  were  Issued 
In  1916  and  have  not  since  been  revised. 
Copies  can  be  obtained  from  the  Superin- 
tendent of  Documents,  Government  Print- 
ing   Office,     Washington,    D.     C,     for    five 


curate  scale  are  desired  In  one 

They  generally  have  a  greater 

variety  of  scale  division, 
much    more    

Manufacturer*: 

Athol  Machine  Co..  Athol.  Mass.    "Athol." 
Goodell-Pratt   Co.,    Greenfield,    Mass.    * 
Lufkln  Rule  Co..  The,  Saginaw.  Mich. 
RUMSEY      PUMP      CO.,      LTD.— Seneca 
Falls.     N.     Y.       Manufacturer     of     electric 


i    durable    than    the    folding    < 


_.      _  .eslder.-.    __ 
-.  R.  R.  Micks;  t 


Her 


■    R.    Micks; 


RUN 


—The 


draullc  turbine  consists  of  the  hub. 
crowns,  rings  and  buckets.  The  design  and 
method  of  construction  vary  greatly,  de- 
pending on  the  conditions  of  service. 
Some  runners  are  made  In  one  solid  cast- 
ing and  may  be  made  of  Iron,  steel  or 
bronze.  Tangential  (Impulse)  wheels  are 
usually  made  with  separate  body  and 
buckets.  This  method  permits  of  carefully 
polishing  the  bucket  surfaces  which  adds 
slightly  to  the  efficiency. 

RUNOFF.— A  term  used  In  hydraulics  to 
denote  the  quantity  of  water  flowing  in  a 
stream  at  any  time.  It  depends  primarily 
on  rainfall,  but  Is  influenced  by  many 
other  elements  and  conditions.  The  run- 
off of  any  stream  can  only  be  determined 
by  a  long  study  of  that  particular  section 
of  the  country.  There  is  no  direct  rela- 
tion between  average  runoff  and  rainfall. 
nor  between  average  runoff  and  maximum 
and  minimum,  consequently  each  must  be 
considered  separately.  Runoff  Is  usually 
expressed  In  cubic  feet  per  second.  A  de- 
pendable knowledge  of  Its  value  is  neces- 
sary preliminary  to  the  design  of  a  water- 

RUNZEL-LENZ  ELECTRIC  MFG.  CO. 
—1761  N.  Western  Ave.,  Chicago.  III. 
Manufacturer  of  switchboard  wire.  Busi- 
ness established  1904.  President.  W.  L. 
Runzet;  secretary  and  treasurer.  J.  M. 
Lenz. 

RUPTURE  -VOLTAGE.— That  voltage 
which  will  break  down  the  insulation  be- 
tween two  conductors,  permitting  a  spark 
to  pass  between  them,   Is  called  the   rup- 
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ture     voltage.       Compare     with 
strength. 

RURAL.— Trade  name  for  oiling  device 
manufactured  by  the  Michigan  Lu  brie  a  to: 
Co.,   3643  Beaubfen  St..  Detroit,  Mich. 

HUSCO. — Trade  name  (or  power  trans- 
mission belting  manufactured  by  the  Rus- 
sell Mfg.  Co..  520  Russell  Ave.,  MwHetown, 
Conn. 

RUSH  BROS.  CO.— 136  W.  Lake  St. 
Chicago,  111.  Manufacturer  of  porcelain 
lighting    fixtures.       Sales    manager,    C.    G. 


.    vice-president    and    treasui .. . 

Ham  P.  Meschenmoser;  secretary.  Fred  H. 
Sander.  Main  office  and  factory,  17  -27 
Vandewater  St.,  New  York,  N.  Y.  Branch 
offices.  326  W.  Madison  St.,  Chicago,  III; 
American   Bldg.,    Baltimore,    Md.   ' 

RUSSELL  CAR  4  SNOW  PLOW  CO.— 
Rldgway,      Pa.        Manufacturer      of      snow 

electric  railroads.  Business  established 
1902.  President.  H.  R.  Hyde;  vice-presi- 
dent, L.  O.  Hall:  secretary  and  treasurer, 
C.  H.  Slade;  genera!  manager,  J.  M.  Finn; 
sales  manager.  D.  S.  Dickinson.  Sales 
representative,  Wendell  &  Mac  Duffle  Co.. 
61    Broadway,    New  York,   N.   Y. 

RUSSELL  ELECTRIC  CO.— 1*0  W.  Aus- 
tin Ave.,  Chicago.  111.  Manufacturer 
of  electric  fans  and  electric  heating  ap- 
pliances. Business  established  1916. 
President,  treasurer  and  general  manager, 
Thomas  C.  Russell:  vice-president.  Howard 
W.  Chlttlck;   secretary,   M.   C.   HusselL 

RUSSELL  ELECTRIC  CO.— Danbury, 
Manufacturer  of  electric  horns,   toy 

1  1833.  ['resident  and  general  man- 
ager. W.  pari  Russell. 

RUSSELL- HAMMER. —Trade  name  for 
electric  horn  manufactured  by  the  Russell 
Electric   Co.,    Danbury.   Conn. 

RUSSELL-KINKAID  CO.— 3028  S.  La- 
Salle  St.,  Chicago,  III.  Manufacturers  of 
water  treating  compounds.  Partnership. 
H.  Russell  and  A.  M.  Kinkald. 

RUSSELL  MFC.  CO.— Middletown.  Conn. 
Manufacturer  of  power  transmission  belt- 
Ins.  H.  W.  Kelsey,  sales  manager.  Main 
office  and  factory,  520  Russell  Ave..  Middle- 
town,  Conn.  Branch  offices.  349  Broad- 
way, New  York,  N.  Y.i  226  Jefferson  Ave., 
E.,  Detroit,  Mich.;  1438  Michigan  Ave., 
"htcago,    111.;    £0    S.    Forsyth    St.,    Atlanta. 

Ua. 

RUSSELL  MFG.  CO.— Niagara  Falls. 
N.  Y.  Manufacturer  ot  controller  Angers 
Richard  Russell,  owner.     Main  office,   814- 


abftsh. 


__   Niagara  Falls,   N.  Y.,  and  Toronto, 

Out.    Can.       Branch    office,    657    King    St., 
West,  Toronto,   Ont.,  Can. 


W.    R.    Woodward. 
RUST    ENGINEERING    CO.— Pittsburgh. 

I'a.  Manufacturer  of  power  plant  chim- 
neys. Main  office  and  fmt.orv.  Pittsburgh, 
Pa.  Branch  offices.  Washington,  D.  C; 
nirm Ingham,   Ala. 

RUSTLESS.— Trade  name  for  ilgxag 
rules  manufactured  bv  the  Rustless  Rule 
Co.,  Inc..  9  Lafayette  Ave.,   Buffalo,   N.   Y. 

RUSTLESS  RULE  CO.,  INC.,  THE.— 9 
Lafayette  Ave..  Buffalo.  N.  Y.  Manufac- 
turer of  electricians'  zigzag  rules.  Presi- 
dent and  treasurer,  J.  H,  McCaffrey;  vlcc- 
nrosldcpt,  secretary  treasurer  and  man- 
ager, T.  G.  McCaffrey. 

R  USTN  AUG  HT— Trade  name  for  pro- 
tective paint  manufactured  by  the  Bil- 
Ilngs-Chopln  Co.,  1153  E.  40th  St.,  Cleve- 
land,  Ohio. 

RUST  PREVENTIVES.— To  protect 
tools,  fixtures,  gages,  machinery,  etc.,  from 

metal  surfaces,  especially  machined  or 
highly  finished  surfaces,  of  such  equip- 
ment find  devices  are  usually  coated  with 
a  special  rust-preventing  compound.  Vari- 
ous compounds  are  employed,  generally 
grease  mixtures  which  will  not  run  when 
subjected  to  reasonable  temperature  and 
which  may  be  easily  wiped  off  when  It  Is 
desired  to  clean  the  surfaces  covered. 

Manufacturers: 

Conversion    Products^  Corp. 


Parker    Rust-Proof   Co.,    623-..    _ 

kee  Ave.,  Detroit,  Mich.  "Parker 
Process." 

RUST- PROOF. —Trade  name  for  electric 
washing  machines  manufactured  by  the 
Woodrow  Mfg.   Co.,   Newton,  Iowa. 

RUST  SOLVENTS.— Rust  may  be  re- 
moved by  scraping  or  filing,  but  perhaps 
the  easiest  method  is  by  use  of  special 
solvent  compounds.  Such  compounds 
when  applied  to  the  surface  will  dissolve 
the  rust  without  corroding  or  "eating"  Into 
the  surface  of  the  metal. 

Manufacturer: 


RUTENBER      ELECTRIC      CO.— Marlon. 

hid.  Manufacturer  of  electric  cooking  and 
heating  appliances.  President.  Thomas 
Mahafcey;  secretary,  E.  A.  Rutenber;  vice- 
president.  E.  F 
L.   McCulloch. 

RUTHERFORD  MFG.  CO.,  R.  T.— 
rtrooklyn,  N.  v.  Manufacturer  of  electric 
buzzers  and  bells.  Exclusive  distributor. 
Electrical  Trading  Co..  200  Broadway,  New 
York,  N.  Y. 

R.  U.  V.  CO.,  INC.,  THE.— 166  Broad- 
way. New  York.  N.  Y.  Manufacturer  of 
mercury  vapor  lamps  and  ultra-violet  ray 
apparatus. 

RVA. — Trade  name  for  radio  apparatus 
manufactured  by  the  Great  Lakes  Radio 
Supulies  Co.,  Inc..  1st  National  Bank  Bldg., 
Klmhurst.  1". 

RWB.— Trade  name  for  dynamotora  man- 
ufactured by  the  Rail  Welding  &  Bonding 
Co..   2100  Woodland  Ave.,   Cleveland,    Ohio. 

RYAN  CORP.,  TH  E.— Phoenix,  N.  Y. 
Manufacturer  of  electric  flashers  and  auto- 
mobile signals.     Business  established   1903. 


lanager,  C.  A.  Larn 
RYERSON  &  SON,  JOSEPH  T. — Chi- 
cago, III.  Manufacturers  of  babbitt  bear- 
ings, tool  steels,  lathes,  planers,  drills  and 
other  steel  products.  Business  established 
1841.  President,  Clyde  M.  Cam  vlce- 
tresldents,  Joseph  T.  Ryerson.  Donald  M. 
Ryerson,  Edward  L.  Ryerson,  Jr.,  and  G. 
G.  Moody;  secretary  and  treasurer,  E.  L. 
Hartlg;    general    manager,    G.    G.    Moody; 


1    of- 


. l    Chicago.     111.:    St.     Louts,     Mo.; 

Detroit,  Mich.;  Buffalo.  N.  Y.;  New  York. 
N.  Y.  Branch  offices  and  warehouses, 
2208  N.  2nd  St.,  St.  Louis,  Mo.:  1690  Euclid 
Ave..  E.,  Detroit.  Mich.:  Bailey  Ave.  A 
Stanley  St.,  Buffalo,  N.  V.;  30  Church  St., 
New  York,  N.  Y.  District  unices,  40  Court 
St.,  Boston,  Mass.;  14S4  W.  9th  St.,  Cleve- 
land. Ohio;  Hennepin  Ave.  &  6th  St., 
Minneapolis.  Minn.:  790  Broad  St..  New 
btk.  N.  J.;  6th  &  Oliver  Ave.,  Pittsburgh. 
Pa.;  Ideal  Bldg.,  Denver.  Colo.:  220  Main 
St..  Houston,  Tex.;  731  Wells  Bldg..  Mil- 
waukee. Wla.:  817  Wldener  Bldg..  Phila- 
delphia, Pa.;  S15  Balboa  Bldg.,  San  ■  Fran- 
cisco. Cal.;  419  Ohio  Bldg.,  Toledo  Ohio. 
R  Y  ERSON  -  CON  RADSON.— Trade      name 


trills. 


lathes. 


i  Rockwell  Sts..  Chi- 


s  St.,    Boston.   Mass. 


mbol 
_  j  also  used  as 
iatlon  for  south  In  marking  the 
south-seeking  pole  of  a  permanent  mag- 
net. The  form  e  Is  often  used  as  an  ab- 
breviation for  second,   the  unit  of  time,  as 

S.  A.— Trade  name  for  steam-driven 
blowers  and  turbines  manufactured  by  the 
Power  Turbo-Blower  Co.,  347  Madison 
Ave..  New  York.  N.  Y. 

S.   A   C. — Trade   name   for   hlgh-vottsge 

Sotective  and  switching  equipment  menu- 
Ctured  by  Schweitzer  ft  Conrad,  Inc., 
4431-4439    Ravenswood    Ave..    Chicago,    111. 

S    A    H Trade    name    for   oil    fuse    and 

transformer  cutouts  manufactured  by  the 
Chemelectric  Co..  4327  Kenmore  Ave.,  Chi- 
cago, m,  (Exclusive  distributor.  G.  &  W. 
Electric  Specialty  Co.,  7440  S.  Chicago 
Ave.,   Chicago,    HI.) 

S  *  M  LAMP  CO.— 118  W.  36th  St..  Los 
Angeles,  Cal.  Manufacturer  of  spotlights, 
headlights  and  searchlights.  James  R. 
Shlrreffs,  manager.  Sales  representatives. 
Consolidated  Sales  Co.,  1159  Post  St..  San 
Francisco,  Cal.;  F.  C.  West  Corp..  616  8. 
Michigan  Ave..  Chicago,  111.:  Werner  & 
Butta,    17   Battery   PI.   New   York,   N.   Y. 

S  &  N.— Trade  name  for  electric  hair 
wavers  manufactured  by  the  Le  Bijou 
Specialties,  186  N.  LaSalle  St..  Chicago,  111. 


S  &  S  AUTOMATIC  GRATE  CO.— 320  E. 

North  Water  St.,  Ohlcngo.  111.  Manufac- 
turer of  furnaces  and  chain  grate  stokers. 
President.  R,  W.  Ritter;  secretary  and 
treasurer.  W.  T.   Ritter. 

S  &  W.— Trade  name  for  oil  Alters 
riiamifiichireil  tiv  Seehnusen.  Wehrs  &  Co., 
179  N.  Franklin  St..  Chicago.  111. 

SAFE-LIGHT.— Trade  name  for  photo- 
graph developing  lamps  manufactured  by 
Ihe  Eastman  Kodak  Co..   Rochester,  N.  Y. 

SAFETEE  GLASS  CO.— 326  N.  Broad  St.. 

•"''■■ if  gogglt 

*.  Vici 
....   Conatar. 

— .... Ralph    A.    Giljbs. 

sales  mannger,  Charles  A.  McCuakcr. 
Factory,  Wls.iinoming.  Philadelphia.  Pa. 
Sales  representative,  J,  T.  Ross,  601  Di- 
vcrsey    Pkwy.,    Chicago.   111. 

SAFETY.— Trade  name  for  ladders  man- 
ufactured hv  the  Kramcr-HlsflPli  Co.,  Inc.. 
6259  Duwamlsh    Ave.    Seattle.  Wash. 

SAFETY.— Trade  name  for  mailing  bags 
manufactured  by  the  Milwaukee  Bag  Co., 
216  S.  Water  St.,   Milwaukee.  Wis. 

SAFETY. — Trade  name  for  respirators. 
Are    extinguishers,    etc.,    manufactured    by 

(30 


the    Safety   Fire   Extinguisher   Co..    291-291 


Safety    Insulated    Wire    &    Cable    Co.,    114 
Liberty  St..  New  York.  N.  Y. 

SAFETY.— Trade    name    for    meter,  pro- 


.  .___     for     metallic 

pacKing    manufactured   by    the    Steel   MIH 
racking  Co.,  238-42  W.  Jefferson  Ave.,  Da- 


manufactured  by  the  United   Seal  Co.,  Co- 

SAFETY  CODE.— See  National  Electrical 
Safety  Code. 

SAFETY  COMFO.— Trade  name  for  elec- 
tric heating  pad  manufactured  by  the 
Edison  Electric  Appliance  Co.,  Inc.,  6660 
W.  Taylor  St..  Chicago,    111. 

SAFETY  CONFERENCE.— See  Electrical 
Safety  Conference. 

SAFETY  ELECTRIC  CO.— 131  S.  Dear- 
born St..  Chicago.  HI.  Manufacturer  of 
Incandescent  lamps.  Business  established 
1C06.  President.  E.  E.  Baker:  vlce-presl- 
treasurer 
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malinger,  A.  M.  Tomllnson.  Factory,  Dea 
1'islnefi.  III. 

SAFETY  ELECTRIC  PRODUCTS  CO., 
INC.— 1548  Central  Ave.,  Los  Angeles,  Cal. 
Manufacturers  of  switches,  switchboards, 
pane  la.  etc.  Business  established  1319. 
President,  H.  B.  Woodill;  vice-president. 
treasurer  and  general  manager.  F.  H. 
Trimble;    secretary,   J.    G.   Ruperd. 

SAFETY  EQUIPMENT  SERVICE  CO. 
THE.— 31S-21  St.  Clair  Ave..  N.  E..  Cleve- 
land,  Ohio.     Manufacturer   of   respirators. 


-eld     ■ 


luipm. 


esldent 


_ Nuttr    vice -presl dent, 

O.  M.  Nuttr  secretary,  B.  H.  Lang;  gen- 
eral manager,  Thomas  P.  Scully. 

SAFETY  FIRE  EXTINGUISHER  CO.. 
THE.— 291-93  Tth  Ave.,  New  York,  N.  Y. 
Manufacturer  of  (ire  sirens,  respirators, 
fire  extinguishers,  etc. 

SAFETY  FIRST.— Trade  name  for  lamp 
changers  manufactured  by  the  Enterprise 
Mfg.   Co.,    North  West  St.,   Easton,   Pa. 

SAFETY  FIRST  SUPPLY  CO.— Pitts- 
burgh, Pa.  Manufacturer  of  safety  ap- 
pliances and  first  aid  equipment.  Preal. 
dent,  H.  Blaln  Lacy;  secretary.  G.  8 
Shull;  treasurer,  H.  W.  Dlnkcr.  Main  of- 
fice, 107  3rd  Ave..  Pittsburgh,  Pa.  Branch 
offices.  Bulletin  Bldg..  Philadelphia,  Pa.; 
318  Walnut  St.,  Clnlnnatl,  Ohio.  -Sales 
representatives.  B.  S.  Player,  Greenville, 
S.  C.;  Huntington  Supply  &  Equipment 
Co.,  Huntington.  W.  Va.;  Minnesota  Sup- 
ply  Co.,  Minneapolis,    Minn. 

SAFETY  FIRST  SWITCHBOARDS.— 
See  Switchboards,  dead  front  or  safety 
first. 

SAFETY  FROST.— Trade  name  for  white 
frosting  compound  for  Incandescent  lamps. 
automobile  headlights;  glass  prisms,  etc., 
manufactured  by  the  Arts  Electrical  Co., 
25  Grand  St.,  Troy,  N.  Y. 

SAFETY  GAS  LIGHTER  CO.— Roanoke, 
Va.  Manufacturer. of  electric  gas  lighters. 
President,  R.  A.  Pod;  vice-president,  H. 
M.  Miller;  secretary  and  treasurer,  J.  V. 
Yost.  I 

SAFETY  INSULATED  WIRE  A  CABLE 
CO.— New  York,  N.  Y.  Manufacturer  of 
Insulated  wires  and  cables.  Business  es- 
tablished 1SSE.  President  and  general 
manager,  LeRoy  Clark;  vice-president.  C. 
B.  Graham:  secretary  and  sales  manager, 
G.  M.  Haskell;  treasurer,  G.  B.  Wilson 
Main  office,  lit  Liberty  St.,  New  York, 
N.  Y.  Factory,  Bayonne,  N.  J.  Branch 
offices  carrying  stock,  Chicago.  111.;  Unn 
Francisco.  Cal.  District  offices,  Boston, 
Mass. ;   Birmingham,  Ala. 

SAFETY  LAMPS.— See  Lamps,  miners' 
and  miners'  safety. 

SAFETY  METER  BOX  CO.— 217  Erie 
Bldg..  Cleveland,  Ohio.  Manufacturer  of 
meter  protective  boxes.  President.  J.  V, 
Becks;  vice -president,  L.  M.  Flala;  sec- 
retary and  treasurer.  J.  E.  Kovar. 

SAFETY  PLUG.— A  hollow  plug  filled 
with  a  lead-tin  alloy  so  proportioned  as  to 
melt  at  a  temperature  slightly  above  that 
of  the  steam  in  a  boiler.  These  plugs  are 
screwed  Into  various  places  In  the  boiler, 
such  as  the  Are  box  crown,  or  roof  of  the 
combustion  chamber,  etc.  They  are  so 
designed    that    if    the   waf"    ■       


thus 


i  alloy 

t  the  i 


the    fire.      They 


and   r 


I    putting  . 

-j     ■■•-     called    fusil 

plugs. 

SAFETY  PRODUCTS.— Trade  name  for 
switches,  switchboards,  panels,  etc.,  man- 
ufactured by  the  Safety  Electric  Product) 
Co..  Inc.,  1548  Central  Ave.,  Los  Ange!es. 
Cal. 

SAFETY  STRAPS.— See  Straps,  cable 
safety;   Straps,   linemen's  safety. 

SAFETY  SWITCHES.— See  Switches. 
safety,  motor;  Switches,  safety,  service 
entrance,  and  combined  service  and  meter 
protective;  Switches,  safety,  miscellaneous. 

SAO  OF  WtRES.— The  vertical  distance 
from  the  level  of  the  point  of  support  to 
the  level  of  the  lowest  part  of  a  span  of 
wire  Is  called  the  sag  of  the  span.  In 
100-ft.  spans  It  is  from  1  to  2  ft.  according 
to  the  size  of  the  wire  and  the  condition 
of  the  line.  The  sag  varies  with  changes 
In  the  temperature,  being  greater  In  warm 
weather    and     less    In    cold    weather.       In 

usually  20 

the  tension  on  the  Wires  is"  Increased  for 
a  given  span  length,  and  as  the  length  ol 
the  span  Is  decreased  for  a  given  tension 


Can.      Manufacturer    of    metal     castings. 
Business    established    1509.      J.    B.    Rifter. 

ST.  CHARLES  FIXTURE  MFG.  CO.— 
1  E.  Main  fit.,  St.  Charles,  III.  Manufac- 
turer of  lighting  fixtures.  President,  J. 
B.  Home;  secretory,  J.  E.  Jones;  treas- 
urer, C.  E.  Splllard. 

'    ST.    JOHN,    THOMAS    M.— East    Wind- 
ham,   N.    Y.      Manufacture 


1836. 


tablishcd 


Warren,   Pa. 

ST.      CATHARINES      BRASS      WORKS, 
THE.— George     St.,     St.     Catharines,     Ont., 


ST.  LOUIS.— Trade  name  for  trolley 
wire  pickups  manufactured  by  the  Electric 
Service  Supplies  Co.,  17  th  &  Cambria 
Sts.,   Philadelphia,   Pa. 

ST.    LOUIS Trade    name    for    motors. 

generators,  buffers,  etc.,  manufactured  by 
the  Valley  Electric  Co.,  4919-23  Connecti- 
cut St..   St.   LoulS.  Mo. 

ST.  LOUIS'  BRASS  MFG.  CO.— St.  Louis. 
Mo.      Manufacturer    of    brass    and    bronse 
castings,  lighting  fixtures,   etc.      President. 
E.     F.     Guth:     vice-president.      George     S. 
Watts:    secretary.    Charles    M.    Wempi 
treasurer,     Oscar     D.     Quth.       Main    of. 
2615     Washington     Ave.,     SL     Louis, 
Branch  office,  108  S.   LaS&ile  St.,   Chlci 
III. 

ST.  LOUI8  CAR  CO.— 8000  N.  Broadn 
St.  Louis,  Mo.  Manufacturer  of  elec 
railway  cars  and  car  equipment. 

ST.    LOUIS   CASH    REGISTER   CO.— 2213 
Lucas   Ave..   St.   Louis,    Mo.      Manufactui 
of  fare  registers  for  electric  railways. 

ST.  LOUIS  FROG  ±  SWITCH  CO.— 6601) 
Easton  Ave  St.  Louis,  Mo.  Manufacture] 
of  drop  forgings,  track  work  for  steam  am 
. _..v ^  manganese  and   maclilni 


R.  S.  Colnon;  : 

eral  manager,  K.  ±y.  iuinstein;  sales  man- 
ager, E.  C,  Argust.  Sales  representatives, 
Hlggins  &  Co.,  McCormlck  Bldg.,  Chicago, 
111.;  W.  D.  Jenkins,  Proetorlan  Bldg.,  Dal- 
las,  Tex.;  L.  O.  Cameron,  Munsey  Bldg., 
Washington,  D.  0.:  Alfred  Connor.  Boston 
Bldg.,  Denver,  Colo.;  American  Transma- 
rine Co..  Rlalto  Bldg..  San  Francisco,  Cal.: 
R.  J.  Cooper,  Keams  Bldg.,  Salt  Lak< 
City.  Utah. 

ST.  LOUIS  LIGHTNING  ROD  CO.- 
2136  DeKalh  St..  St.  Louis,  Mo.  Manufac- 
turer of  lightning  rods  and  accessory 
Business  established  1866.  President  anc 
treasurer.    S.    D.     Kretzer;    vice-president 

treasurer,    S.    D.    Kretzer;    sales    manager 
Edgar  F.   Melnhardt, 
ST. 

co.—- 

Manufacturer       _.       , _       

ITesident,  Henry  Ludinghaus,  Jr.:  vice- 
president,  George  C.  Diederlch;  seceretarv, 
treasurer  and  general  manager,  Charles  G. 
Ette:    sales  manager,    Herbert  H.    Luding- 

ST.  LOUIS  PAPER  CAN  *  TUBE  CO. 
—4400  Union  Blvd.,  St.  Louis.  Mo.  Manu- 
facturer of   fiber  tubing.      President,   J.    H. 

and     treasurer,  '  H.     W.      Kuechenmeister: 

W.  Kuechenmeister;  sales  manager,  C.  G. 
Tredway. 

ST.  LOUIS  PUMP  «  EQUIPMENT  CO. 
—722  Chestnut  St.,  St.  Louis.  Mo.  Manu- 
facturer of  add  pumps,  oil  tanks  and  res- 

ST.   LOUIS   RUBBER   CEMENT   CO.— St. 

lx>uia.  Mo.  Manufacturer  of  friction  and 
rubber  tapes.  Main  office  and  factory,  St. 
Louis,  Mo.  Branch  office,  111  W.  Monroe 
St.,   Chicago,   111. 

ST.  LOUIS  SCREW  CO.— Clarence  St. 
&  Biilwcr  Ave.,  St.  Louis.  Mo.  Manufac- 
turer of  bolts,  screws,  insulator  pins,  etc. 
Business  established  1887.  President  and 
general  manager,  B.  J.  Miller:  vice-presi- 
dent. W.-  S.  Ashton:  secretary  and  treas- 
urer, George  Gruenewald;  sales  manager. 
A.  H.  King. 

8T.  MARYS  OIL  ENGINE  CO.— St. 
Charles,  Mo,  Manufacturer  of  oil  and  gas 
engines.  President.  J.  R.  Peters;  vice-, 
president  and  general  manager.  J.  D.  An- 
derson; secretary  and  treasurer,  J.  A. 
Anderson. 

SALAMANDER. — Trade  name  for  as- 
Independent  Lamp  &  Wire  Co.,  1137 
Broadway,  New  York,  N.  Y. 

SALAMMONIAC— The  commercial  name 
"-  -mononlum  chloride  (NH.C1).  a-  sub- 
employed  in  preparing  the  electro- 
used   in  some  forms  of  primary   oat- 

I,    such    as    Leclanche    wet    cells    and 

dry  ceils.  For  manufacturers  see  Ammon- 
chlortfe. 


.._  ..._ 1920  was  estimated  at 

12,000.000.000  (see  Merchandising,  electri- 
cal). Based  on  a  population  of  105.000,000, 
the  per  capita  sales  of  electrical  mechan- 
dise  in  the  United  States  were  therefore 
$18,10. 

SALEM  ELECTRICAL  SUPPLY  CO.— 
9  Front  St.,  Salem,  Mass.  Manufacturer 
of  battery  connectors,  commutator  brushes 

SALFIRE. — Trade    name     for    protective 

Saint  manufactured  by  B.  Blnsw anger  & 
b.,  829-835  N.  3rd  St.,  Philadelphia,   Fa. 

SALIENT     POLE.— See     Pole,     salient. 

SALISBURY  A  CO.,  INC..  W.  H-— 308-10 
W.  Madison  St.,  Chicago,  III.  Manufac- 
turer of  rubber  bushings,  gaskets  and 
other  rubber  products.  Business  estab- 
lished 1S5S.  President,  M.  B.  Salisbury; 
vice-president  and  treasurer,  H.  H.  Salis- 
bury; secretary,  Richard  H.  Qeler. 

SAL- HYDE.— Trade  name  for  electro- 
plating chemicals  manufactured  by  the  W. 
Green  Electric  Co.,  SI  Nassau  St.,  New 
York,  N.  Y. 

SA- LITE.— Trade  name  for  lighting  fix- 
tures manufactured  by  Shapiro  &  Aron- 
son,   Inc.,  20  Warren  St,.  New  York,  N.  Y. 

SALOM  PROCESS.— A  process  for  the 
cathodic  reduction  of  galena  (PbS)  t 
duce  spongy  metallic  lead, 
some  years  on  a  large  sci 
Falls.  Pure  powdered  galen_  .._ 
tlnuously  Into  a  ring-shaped  cell  of  antl- 
monlal  lead  containing  an  electrolyte  of 
10%  sulphuric  acid.  The  base  and  sides 
of  the  cell  constituting  the  cathode  slswly 


see  Reduction,  cathodic. 

SAMOVARS,        ELECTRIC. —  So      called 

from  the  Russian  name.  They  are  elec- 
tric tea  urns  In  which  the  tea  leaves  are 
suspended  in  the  water  In  a  perforated 
globe   or  ball   attached   to  a   chain.     The 


s  the  t 


.    Is 


electric. 

Manufacturers: 

Electric    Heating    &    Mfg.    Co.,    Westlake 


42nd 


WIESTINGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play  adv.   pages   1335-1401.) 

SAMPSON  AXCESS  SYSTEM,  INC— 
434  Union  St..  Lynn,  Mass.  Manufacturer 
of  lighting  fixtures.  Business  established 
1919.  President  and  treasurer.  A.  T. 
Sampson:  vice-president.  Arthur  G.  Wad- 
leigh:  secretary,  Julia  M.  Cotter. 

SAMSON.— Trade  name  for  soldering 
sticks  manufactured  by  the  L.  B.  Allen  Co., 
Inc.,    4619-29    N.    Lincoln    St..    Chicago,    111. 

SAMSON.  — Trade  name  for  electric 
automobile  horn  manufactured  by  the 
American  Electric  Co.,  6401  S.  State  St., 
Chicago,  111. 

SAMSON.— Trade  name  for  gray  elec- 
trical marble  used  for  switch  bases,  panel- 
l>oards  and  switchboards,  produced  by  the 
Davis  Slate  &  Mfg.  Co.,  610-018  B.  40th 
St..  Chicago,  111. 

SAMSON.— Trade  name  for  electricians' 
auger  bits,  bit  braces,  machinists'  wrenches 
and  shears  manufactured  by  the  Peck, 
Stow    A   Wilcox    Co.,   Southington.    Conn. 


SAMSON.— Trade  name  for  storage  bat- 
teries manufactured  by  the  Samson  Bat- 
tery Mfg.  Co.,  230-300  E.  4th  St.,  Fort 
Wayne,   Ind. 


SAMSON  CORDAGE  WORKS.— New 
York,  N.  Y.  Manufacturers  of  braided 
cordage   for  lamp   suspension    and    trolleys. 

Business   establlshe "    _       ..      . 

treasurer.     Herbert      _ 
Frank  J.  Copley.     Main  o 
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SATURATION 


Boston.    Mobs.      Factory.    Sn 
Branch    office    and    warehouse 
.  St.,    New    York.    N.    Y.      Sales    representa- 
tive,   Ek-ctric    Service    Supplies  Co.,   Phila- 
delphia, Ph.,  and  Chicago,    111. 

SAMSON  ELECTRIC  CO.  — Canton, 
Mass.  Manufacturer  of  telephones,  an- 
nunciators. Are  alarms,  bells,  Ignition  out- 
fits and  other  electrical  specialties.  Busi- 
ness established  1882.  President  and  gen- 
eral manager.  Clarence  C.  Colby;  vice- 
president.  John  A,  Simpson;  secretary, 
treasurer  and  sales  manager,  Frank  M. 
Mitchell. 

SAMSON  JR.— Trade  name  for  electric 
automobile  horn  manufactured  by  the 
American  Electric  Co.,  6401  S.  State  St. 
Chicago,    111. 

SAN-FER-ANN.— Trade   .nam; 


Jred       . 

Co.,     Inc..      HOtli     &     Exterior     S 
York.   N.  Y. 

SANAX.— Trade    name    for    ell 

bra  tor  manufactured  by  the  Ss.nl  tax 
Electric  Co.,  113-14?  E.  23rd  St.,  Ni*w  York, 
N.  Y. 

SAND  &  SONS,  J. — 1841-63  Rlvard  St., 
Detroit,  Mich.  Manufacturers  of  mechan- 
ics' and  electricians'  levels.  Business  es- 
tablished IE 95.  President,  treasurer  and 
general  manager,  prank  P.  Sand;  vice- 
president,  J.  Sand,  Jr.;  secretary,  Ed.  Sand. 

SAND  BARREL  SETTING.— A  method 
of  pole  setting  sometimes  used  in  on 
head  line  construction  where  the  soil  _ 
loose  or  sandy.  A  barrel  partly  filled  with 
earth  Is  placed  In  the  soil  to  form  a  base 
Into  which  the  butt  of  the  pole  Is  set. 

SAND-BLAST      EQUIPMENT,      MOTOR 

OR    BELT-DRIVEN The   abrasive   a'*' " 

of  a  Jet  of  sand  carried  In  compresses 
Is  utilized  to  clean  or  to  roughen  the  . 
face  of  materials.  Particles  of  sand  when 
they  strike  the  material  are  themselves 
abraded  ami  considerable  dust  Is  always 
present  whenever  sand  blasting  is  done 
and  the  equipment  consequently  Include* 
some  means  of  disposal  of  this  dust.  Th< 
sand-blast  equipment  generally  !ncltifl«> 
the  nozzle  and  hose  for  the  sand  blast, 


;   forn 


which    I 


JSted 


continually  to  convey  off  the  dangerous 
dust.  Many  of  the  cabinets  form  a  part 
of  a  machine  for  handling  the  material  as 
tumbling  barrel  cabinets,  cabinets  cover- 
ing a  part  of  a  revolving  table  the  material 
being  placed  on  the  table  find  carried 
through  the  cabinet,  and  many  other  spe- 
cial types  for  sand  blasting  some  particu- 
lar product.  For  general  work,  particu- 
larly large  pieces,  sand  blasting  Is  done 
In  a  large  cabinet,  a  special  room  with  a 
floor  grating  through  which  the  dust  and 
used  sand  Is  drawn  out  from  the  room. 
These  equipments  are  used  extensively  In 
foundries  for  cleaning  castings,  and  In 
various  factories  for  finishing  brass, 
frosting  glass,  etc. 
Manufacturers: 


Clninnati,    OhlC. 
New    Haven   ■Sand-Blast    Co.,    6    Church 
St..  New  Haven.  Conn.     "New  Haven." 
Pangborn  Corp.,   Hagerstonn,   Md. 
Sly    Mfg.    Co.,    The    W.    W..    4700    Train 

Ave.,    Cleveland.    Ohio.      ''Sly    Line." 
United    States    Silica    Co..    1370    Peoples 

Gas  Bldg.,  Chicago.  111. 
SAND  TRAP. — In  hydraulic  power  plants 
the  presence  of  sand  in  the  water  Is  very 
objectionable  because  of  Its  cutting  action 
on  the  water-wheel  blades  and  the  bear- 
ings. In  high-head  plants,  the  velocity  of 
the  water  is  so  high  that  a  very  small 
amount  of  sand  will  quickly  cut  through 
the  wheel  buckets.  It  is  usually  removed 
by  providing  a  trap  or  settling  basin  at 
the  upper  end  of  the  pipe,  where  the  water 
comes  to  rest  long  enough  to  let  the  sand 

settle. 

SANDERS,  TRACK.  ELECTRIC  CAR.— 
Devices  to  place  sand  on  the  rails  ahead 
of  the  car  wheels  In  order  to  increase  the 
friction  between  rails  and  wheels.  The 
complete  equipment  consists  of  sand 
boxes,  or  hoppers,  sand  traps  or  recepta- 
cles, means  for  controlling  the  flow  of  the 
sand  and  hoae  or  pipe  for  distributing  It 
to  the  rails.    When  rails  are  slippery  from 

leaves,    etc..    it    Is    necessary    In    order    to 

S re  vent  wheel  slippage  to  Increase  the 
rlctlon  between  the  surfaces  In  contact. 
Sharp  dry  sand  has  been  found  to  accom- 
plish this  result  economically  and  effi- 
ciently. The  equipment  used  to  distribute 
sand  from  the  receptat' 

In    the   „ ,     ._,.....    „.  .    „ ,    t„tlrl 

In  suitable  metal  boxes  In  the  car  Is  al- 
lowed  to  flow   by  gravity   through  proper 


I   of 


torman,  by  stepping  on  a  pedal  or  operat 
Ing  a  lever,  opens  a  valve  or  trap  at  thi 
bottom  of  the  sand  hopper,  thus  allowing 
sand  to  flow.  The  valves  are  usually 
closed  by  spring  action.  The  pneumatic 
type  makes  use  of  compressed  air,  through 
suitable  needle  reducing  valves,  to  blow 
sand  from  a  receptacle  at  the  bottom  of 
the  hopper,  called  the  trap,  through  the 
pipes  or  hose  to  the  desired  point  on  the 
rail.  The  sander  control  valve  Is  usually 
located  adjacent  to  the  motorman's  brake 
valve  so  that  he  can  conveniently  and  with 
minimum    effort   and    loss    -•   -■ 

sand  to  be  applied  to  the  - „.... 

eral  use  of  air  brakes  affording  a  supply 

economical   use   of   sand,    has   brought    the 
pneumatic  type  of  Bander  Into  almost  unl- 
Manufacturer*: 
Anderson  Mfg.   Co.,  Albert  &  J.  M„   289- 

305   A  St.,   Boston,  Mass. 
Brill  Co.,  The,  J.  G..   62nd  St.  A  Wood- 
land Ave.,   Philadelphia,   Pa. 
Nichols- Llntern    Co.,    The,    8404    Lorain 

Ave.,  Cleveland,  Ohio.  "N-L." 
OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
O-B  sander  valves  are  made  in  differ- 
ent styles,  for  convenient  operation  ana 
mounting.  O-B  sand  trap  feeds  freely. 
O-B  hose  applies  sand  even  on  curves. 
—Adv. 


jylinder,     .. 

..  .. lOOth- 

ing  floors  or  other   wooden   surfaces,  as  In 

Rat  tern  shops,  furniture,  sash  and  door 
ictories,  etc.,  In  which  the  driving  power 
Is  supplied  by  an  electric  motor.  They 
turn  out  a  large  volume  of  work  and  save 
much  labor. 
Manufacturers: 
Boeteher  Pattern  Co.,   440  N.   Peoria  St., 

Chicago,  III.     "Ideal." 
Clarke     Sanding     Machine     Co.,     320     N. 

Ervay  St.,  Dallas.  Tex. 
Electric  Rotary  Machine  Co.,  40  S.  Clin- 
ton St..  Chicago.  111. 
Fay     &    Egan     Co..     J.     A.,     T05-T66    W. 
Front    St.,    Cincinnati,    Ohio.      "Light- 
Chicago,  ill. 


.  Desplalnes  St.. 


_ ?lphla.   Pa.        

INTERNATIONAL  FLOOR  MACHINE 
CO.,  151  W.  86th  St.,  New  York,  N.  Y, 
"International." 

KELLEY  ELECTRIC  MACHINE  CO., 
111-119  Dearborn  St.,  Buffalo,  N.  Y. 
(floor). 

Kent  Vacuum  Cleaner  Co.,  Inc.,  The, 
Rome,  N.  Y.     "Utility." 

Mattison  Machine  Works,   Rockford.   III. 

SANDOVAL  ZINC  CO.— 410  N.  Peoria 
St.,  Chicago,  III.  Manufacturer  of  sheet 
lead,    zinc,    copper,,  sulphate,    etc. 

SAND'S.— Trade  name  for  mechanics' 
and  electricians'  levels  manufactured  by 
J.  Sand  &  Sons,  4841-53  Rlvard  St.,  De- 
troit,   Mich. 

SANDS.— Trade  name  for  hearing  de- 
vices for  the  deaf  and  electric  therapeutic 
apparatus,  manufactured  by  Sharp  A 
Smith,  65  E.  Lake  St..  Chicago,  111. 

SANDUSKY  WASHER  CO.— Sandusky, 
Ohio.  Manufacturer  of  electric  washing 
machines.  Business  established  1905. 
President  and  general  manager  N.  P. 
Lauritsen;  vice-president,  F.  H.  Laurltzen. 
Sales  representatives.  Hlbard,  Spencer. 
Bartlett  &  Co.,  Chicago,  III.;  Paxlon  & 
Gallagher  Co..  Omaha.  Neb.:  The  Schaefer 
Co.,  Decatur,  Ind.;  Blrdsell  Mfg.  Co.. 
South  Bend,  Ind..  Kansas  City.  Mo.;  The 
Leutkemeyer  Co.,  Cleveland,  Ohio. 

SANDWICH  MFG.  CO.— Sandwich.  IU. 
Manufacturer  of  gasoline  engines.  Presi- 
dent, F.  S.  Mosher;  vice-president,  J.  B. 
Castle;    secretary    and    treasurer,    C.    C. 

SANDY  HILL  IRON  &  BRASS  WORKS. 
—Hudson  Falls,  N.  Y.  Manufacturers  of 
electric  pumps. 

SAN  EQUO.— Trade  name  for  therapeutic 
apparatus  manufactured  by  the  Sanitarium 


ampere-hour  and  watt-hour  meters.  Presi- 
dent, Jacob  Bunn;  vice-president  and  gen- 
eral manager,  R.  C.  Lanphier.  Main  of- 
fice. Springfield,  ni.  Factories,  Springfield. 
ril..    Toronto.    Ont.,    Can.      Branch    offices. 


Van  Buren  St.,  Chicago,  111.;  50  Church 
St..  New  York,  N.  Y. 

SANI. COPPER.— Trade  name  for  elec- 
tric washing  machines  -manufactured  by 
the  Wenzelman  Mfg.  Co.,  Galesburg,  III. 

SAN  I  PRODUCTS  CO.— Chicago.  III. 
Manufacturer  of  metal  castings,  bushings. 
store  fixtures,  etc.  President,  E.  P.  Sed- 
wlck:  vice-president.  Arthur  Buttler;  sec- 
retary,   J.     W.     Ellis;     treasurer.     M.     L. 


in.      Factories,    Chicago,    111.;    Indianapolis. 
Ind.;    North    Chicago,    111.      Branch    offices. 


rolt,   I 


.    Tex.;    Denver. 


_jana,  La.;  New  York,  N.  Y.:  Philadelphia. 
Pa.;  Pittsburgh.  Pa.;  San  Francisco,  Cal.: 
Salt  Lake  City,  Utah;  St.  Louis,  Mo.: 
Montreal,   Que.;   Winnipeg,   Men.,    Can. 

SANIFACIENT  HUMIDOR  CO.— 310  W. 
Randolph  St.,  Chicago.  Ill,  Manufacturer 
of  electric   cigar  humidifiers. 

SANITARIUM  EQUIPMENT  CO.— Battle 
Creek,  Mich.  Manufacturer  of  electro- 
therapeutic  apparatus. 

SANITARY.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Dexter-Reynolds  Mfg.  Co.,  Inc..  128  N. 
Wells    St.,    Chicago.    111. 

SANITARY  REFRIGERATING  MA- 
CHINERY CO.— Milwaukee,  Wis.  Manu- 
facturer of  motor-driven  Ice  making  and 
refrigerating  machinery. 

SAN  ITAX.— Trade  name  for  therapeutic 
lamp  manufactured  by  the  Sanltax  Elec- 
tric Co.,  143-147  B.  Mrd  St,  New  York, 
N.  Y. 


f  electric  vibrators,   driers,  heating  pads; 

SANOTHERM.— Trade  name  for  electric 

heating  pad  manufactured  by  the  Sanltajt 
Electric  Co.,  143-14T  E.  2Srd  St..  New 
York,  N.  Y. 

SANTISEPTIC  MFG.  CO.— 26  Bay  St., 
New  Brighton,  Staten  Island,  N.  Y.  Man- 
ufacturer of  electric  sterilizers  for  hospi- 
tals, laboratories,  etc.  Business  estab- 
lished 1912.  President  A.  D.  Pentz;  vice- 
president  A.  L.  Dunham;  secretary,  J.  B. 
Pentx;  treasurer,  R.  H,  Pentx;  general 
manager,  C.    S.  Matheson. 

SARCO.— Trade  name  for  battery  seal- 
ing, waterproofing,  Insulating  and  Impreg- 
nating compounds  made  by  the  Standard 
Asphalt  &  Refining  Co.,  208  S.   LaSulle  St., 

SARCO    CO.,     INC.— New     York,     N.    Y. 

Manufacturer  of  steam  specialties.  Presi- 
dent F.  W.  Roller;  vice-president  and 
general  manager.  Clement  Wells.  Main 
office,  229  Broadway,  New  York,  N.  Y. 
Branch  offices.  Monadnock  Block,  Chicago. 
111.;  1202  Maiesllc  Bldg.,  Detroit,  Mich.; 
963  Drexel  Bldg.,  Philadelphia,  Pa.:  11!  K. 
Franklin  St.,  Baltimore,  Md.;  325  EUlcott 
Sq..  Buffalo,  N.  Y.:  7016  Euclid  Ave.. 
Cleveland.  Ohio.  Sales  representative. 
Peacock  Bros.,  Montreal,  Que.,  Can. 

SARGENT.— Trade  name  for  electrical 
attachment  for  engine  Indicators  manufac- 
tured by  the  Crosby  Steam  Gage  & 
Valve  Co.,  Boston,  Mass. 

SARGENT. — Trade  name  for  automatic 
water  still  for  gas,  gasoline  or  ateam  man- 
ufactured by  the  Precision  Scientific  Co.. 
S20-822  8.  Tripp  Ave.,  Chicago.  111. 

SARGENT  &  CO.— New  Haven,  Conn. 
Manufacturer   of   hand    saws.  _  Branch   of- 


fices,   321    W.    Randolph    St.,    Chica 


r 111.; 

New  York,   N.  Y. 

SASGEN  DERRICK  CO.,  THE.— Chi- 
cago. III.  Manufacturer  of  electric  hoists. 
President.  M.  J.  Sasgen;  secretary,  Albert 
Gloor;  treasurer,  M.  T.  Sasgen.  Main  of- 
fice and  factory,  3101-3129  Grand  Ave.. 
Chicago,  III.  Branch  offices.  60  Church 
St..  New  York,  N.  Y.;  1  Wabash  Ave., 
Toronto,   Ont.,    Can. 

SATURATION  CURVE.— A  curve,  gen- 
erally drawn  on  rectangular  co-ordinate 
paper,  showing  the  relation  between  the 
terminal  voltage  of  a  generator  at  con- 
stant normal  speed  and  the  exciting  cur- 
rent or  the  ampere -turns  In  Its  field 
windings.  Saturation  curves  may  be  drawn 
for  any  constant  value  of  load  current 
(including  zero),  and  In  a-c.  machines  the 
current  may  have  any  constant  angle  of 
lead  or  lag.  Saturation  curves  are  most 
commonly  drawn  for  aero  load  current 
(also  called  open-circuit  saturation  curve) 
and  for  full -load  current  which  in  a-c. 
generators  Is  often  at  zero  power-factor, 
current  lagging.  These  curves  are  used 
In  calculating  the  voltage  regulation  and 
other  characteristics  of   machines. 


SATURATION 
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companylng  percentage  In- 
crease in  vintage.  Generally,  the  Increase 
In  excitation  begins  with  that  value  which 
Rives  rated  voltage  at  no  load  and  rated 

SATURATION,  PERCENTAGE.  —  The 
ratio  In  per  cent,  of  the  Intercept  on  the 
axis  of  volts  of  the  tangent  to  the  satura- 
tion curve  at  any  given  excitation  to  the 
volts  at  that  excitation.  As  a  fraction, 
thlii  ratio  equals  one  minus  the  reciprocal 
of  the  saturation -factor. 

5AUERMANN  BROS.— 63  W.  Jackson 
Blvd..  Chicago,  m.  Manufacturers  of  mo- 
tor-driven excavators  and  coal  and  ash 
handling  machinery.  President  and  gen- 
eral manager,  J.  A.  Sauermann. 

SAUNDERS  SONS,  D.— Yonkers,  N.  T. 
Manufacturers    of    reamers,     drill     chucks, 


v    -  - -..  —      --.  Ne» 

York.         _ 

SAVAGE  EXPANSION  BOLT  CORP.— 
10  DesbrosseB  St,,  New  York,  N.  Y.  Man- 
ufacturer of  expansion  bolts. 

SAVE. — Trade  name  for  Incandescent 
lamps  made  by  the  Save  Electric  Corp.. 
220-264  36th  St..  Broklyn.  N.  Y. 

SAVE  ELECTRIC  CORP.— Brooklyn,  N. 
Y.  Manufacturer  of  incandescent  lamps. 
Business  established  1918.  President,  M. 
Ettinger:  vice-president,  M.  Ll  Newman; 
treasurer,  B.  H.  Price;  general  and  sales 
manager,  J.  J.  Steinharter.  Main-  office 
and  factory,  220-154  Mth  St..  Brooklyn, 
N.  Y.  Branch  office  and  warehouse,  3633 
8.  Racine  Ave.,  Chicago.  III.  Sales  rep- 
resentatives, Michigan  Lamp  Co.,  Grand 
Rapids.  Mich.;  Minneapolis  Electric  Lamp 
Co.,  Minneapolis.  Minn.;  E.  F.  Rcinhardt 
&  Co.,  St.  Louis,  Mo.;  W.  W,  Boli.  614 
Fulton  Bldg.,  Pittsburgh.  Pa.;  L.  S.  Shiro, 
50  High  St.,   Boston,   Mass. 

SAVELSBERQ-WANNSCHAFF  PROC- 
ESS.— One  of  the  early  processes  for  the 
electrolytic  reduction  of  nickel  from  matte. 

SAVETYSHIP.— Trade  name  for  mail- 
ing bags  manufactured  by  the  Milwaukee 
Bag  Co.,  216  S.  Water  St..  Milwaukee. 
Wis. 

SAVOY  MFO.  CO.— 116  E.  Mth  St.,  New 
York,  N.  Y.  Manufacturer  of  lighting 'fix- 
tures,   portable   lamps  and   lamp   shades. 

SAWS,  CABLE.— Hand  saws,  usually 
double-edged,  with  one  edge  coarse,  the 
other  line,  for  use  by  electricians  In  cut- 
ting off  cable  or   such  other   similar  work 


Indianapolis,      Ind. 


"Atkins'      Silver 
Henry,    Tacony. 


Dlsston    ft    Sons, 

Philadelphia,  Pa.      uission. 

SAWS,  HACK.— See  Hacksaws,  hand; 
Hacksaws,  motor-driven. 

SAWS,  HAND.— Saws  ordinarily  used  by 
carpenters  In  cutting  boards  and  timbers 
by  hand,  and  sometimes  required  by  elec- 
tricians in  building  staging,  cutting  fixture 
blocks,     framing    supporting    panelboards, 


Manufacturers: 

Atkins  ft  Co.,  E.  C,  40!  S.  Illinois  St.. 
Indianapolis,      Ind.  "Atkins'      Silver 

Steel." 

Dlsston  &  Sons,  Inc..  Henry,  Tacony, 
Philadelphia,  Pa.    "Dlsston." 

Sargent  ft  Co.,  New  Haven,  Conn. 

Stroonda  Mfg.   Co..  Fltchburg.   Mass. 

SAWS,'  KEYHOLE.— Also  called  com- 
pass saws.  Long,  slender  saws,  operated 
by  hand  and  adapted  to  be  turned  In  the 
. 1.   ..    _.   ..   ....   ....  -moii  or  Irregular 

...*..,...    .u    ^Mfc  wdd-HhAn0d 

conduit  boxes. 

Manufacturers: 

Atkins  ft  Co.,  E.  C,  403  S.  Illinois  St.. 
Indianapolis,  Ind.  "Atkins'  Silver 
Steel." 

Dlsston  ft  Sons,  Inc.,  Henry,  Tacony, 
Philadelphia,   Pa.     "Dlsston." 

Slmonds   Mfg.   Co.,    Fltchburg,    Mass. 

SAWS,  MOTOR-DRIVEN,  BENCH  AND 
PORTABLE.  — Wood  saws  of  this  type 
are  designed  primarily  for  elimination  of 
time-wasting  hand  sawing  at  the  work 
bench.  The  saws,  usually  circular,  are 
set  In  a  small  table,  the  saw  being  di- 
rectly connected  to  a  small  motor  mounted 
beneath  the  table.  This  outflt,  being  self- 
contained  and  light  In  weight.  Can  be 
moved   about   the   shop   to   any   place   de- 


Co..     Adrian, 


sired.      Special  portable   saws  are   used   for 
such    purposes    as    rail    sawing. 

Manufacturers; 

Crane.  Harold  G  323  Front  St..  Adrian, 
Mich.    "Crane. 

Grabo  Machine  Works,  E.  O.,  180-182 
Centre  St,  New  York,  N.  Y.  "Grabo." 

Kaetker  Saw  Machine  Co.,  The,  Cincin- 
nati,   Ohio.      —   " 

Oliver    Tnstr 
(metal) 

Prvlbll  Machine  Co.,  P.,  512-621  W.  41st 
St.,  New  York,  N.  Y. 

Q  A  C  Co.,  The.  90  West  St..  New  York, 
N.  Y.      "Q  ft  C."      (Rail.) 

Wallace  &  Co.,  J;  D.,  1401  W.  Jackson 
Blvd.,  Chicago.  III.  "Wallace  Uni- 
versal." 

SAWS,    MOTOR-DRIVEN,    MEAT    AND 
BONE. — These     saws     are     used     In     large 
larkets,  etc.     The  saw  Is  a  special 


butcher's  work  In  servlnt 
Manufacturer: 
Vaughan    Co.,    730-740    N.    Franklin    St., 

Chicago.  Til. 
SAWS.  MOTOR-DRIVEN,  WOOD  OR 
LUMBER.— Under  this  classification  are 
Included  the  many  wood-cutting  saws, 
such  as  the  various  circular  rln  saws. 
swinging  crosscut  saws,  lumber-mill  saws, 
band  saws,  etc.,  that  are  so  extensive'v 
used  in  lumber  mills,  planlnp.  niinh  nnd 
mills,    furniture,    piano 


fnctories.  carpenter  and"  pattern  shops  a 
>ther    woodworking    establishments. 
Manufacturers: 
Knetker    Saw    Machine 


i  i,. -i 


:    Machine    Co.,    Mlnneap- 


New  York,    N.   Y. 


i   Works,    The,    Grand   Rapids 
,  Belolt  Wis. 


Mich. 

Yates  Machli 

SAWS,    PRUNING.— Where     treel    

he  trimmed  out  to  make  a  clear  passage 
for  an  overhead  circuit,  pruning  saws  and 
other  special  toots  make  the  work  easier, 
as  they  give  access  to  the  particular  limbs 
which  Interfere,  thus  making  It  possible 
to  more  nenrlv  satlsfv  the  requirements 
of    line    construction    and     the    wishes    of 


sometimes  on  the  end  of  a  long  pole  et 
blned  with   a   tree   trimmer,   or  they  r 

he  a  special  form  of  hand  saw.     Some 


Manufacturer*: 

Atkins  A  Co.. 

Indianapolis. 


E,   C.    402    S.    Illinois   St.. 
6654 


Dlsston  *  Sons.  Inc..  Hfnr".  Tacony, 
Philadelphia,   Pa.     "Dlsston." 

SAXMAYER.-Tri.de  name  for  motor- 
driven  tying  machines  manufactured  bv 
the  National  Bundle  Tyer  Co.,  BHsafleld. 
Mich. 

SAXON.— Trade  name  for  automobile 
wrenches  manufactured  bv  the  Kllbom  ft 
Bishop    Co.,    Chapel    ft    Lloyd    Sts..     New 

SAXON.— Trade  name  for  electric  horn 
manufactured  by  the  Russell  Electric  Co., 
Dantniry,  Conn. 

SAYLOR  DUCT.— Trade  name  for  non- 
metallic  flexible  conduit  manufactured  by 
the  Saylor  Electric  ft  Mfg.  Co..  5T  18th 
St.,  Wheeling.  W.  Va. 

SAYLOR  ELECTRIC  ft  MFG.  CO.— 67 
18th  St..  Wheeling,  W.  Va.  Manufacturer 
of  non-metallic  flexible  conduit.  President 
and  general  manager,    F._  D.    Saylor:   vlce- 


w.  Ij.  oaymr;  ee^reiary,  i^.  \^.  oajiui. 
Rales  representatives.  J.  S.  Jacobson  Co.. 
«2T  W.  Jackson  Blvd..  Chicago,  111.;  E.  R. 
Bryant.  183  Congress  St.,  Boston,  Mass.: 
S.  Robert  Schwarts  A  Bro.,  720  Broad- 
WBy.  New  York.  N.  Y. 

S-C. — Trade  name  for  feed-water  regu- 
lators, pump  governors  and  pressure  reg- 
ulating valves  manufactured  bv  the  S-C 
Regulator  Mfg.  Co..   Fostoria,  Ohio. 

S-C  REGULATOR  MFG.  CO.,  ThfE.— 
Fostoria.  Ohio.  Manufacturer  of  feed- 
water  regulators,  pump  governors,  and 
regulating    valves.      Incorporated 


1910.    S< 

Ohio.      1 
Chicago, 

SCAIFE    A    SONS    CO. 

Pittsburgh,    Pa.      Manuf 

purification   and  softening   apparatus. 


■,  J.  M.  : 


/I1.1.IAM     B.— 


S.  C.  A  H. — Trade  name  for  electric  fur- 
naces and  steam  specialties  made  by  the 
Strong.  Carlisle  A  Hammond  Co.,  Cleve- 
land.  Ohio. 

SCALE  REMOVERS,  BOILER.— Scale 
removers  are  a  very  important  adjunct  In 
the  successful  operation  of  steam  boilers. 
Various  methods  of  preventing  or  combat- 
ing the  formation  of  scale  are  used  In 
some  plants  but  the  available  water  used 
by  other  plants  contains  so  much  scale- 
forming  material  that  it  Is  necessary  to 
remove  it  at  certain  Intervals  for  the  sake 
of  efficiency.  The  scale  that  forms  tends 
not  only  to  clog  up  the  tubes  but  It  serves 
as  a  heat  insulator  and  requires  much 
more  heat  to  convert  the  water  into  steam. 

Several  forms  of  scale  removera  are 
available,  the  selection  of  whleH  depends 
upon  the  size  and  type  of  boiler  and  the 


j  be  r 


Man-. 

Ous  forms,  naving  steel  snivel. , 

actuated  steel  cutters  which  when  forced 
Into  a  tube  will  loosen  the  scale.  Another 
type   utilises   a   rotating   motion   Imparted 


the  r 


flush  out  the  loosened  scale. 
SCALES,  COAL. — Coal  scales  are  used 
In  steam  power  plants  to  weigh  all  of  the 
coal  burned,  as  a  check  on  the  over-all 
efficiency  of  the  plant.  Borne  of  the  sim- 
plest forms  of  these  are  platform  scales 
for  weighing  wagon  or  truck  loads  as  de- 
livered or  for  weighing  railway  cars. 
These  are  of  the  same  type  as  are  used 
by  coal  companies  in  their  yards  or  at  the 


Ing  the  coal  and  carried  on  knife-edge 
supports  are  weighed  on  standard  beam 
scales.  Two  sets  of  hoppers  are  used,  one 
being  fllled  while  the  other  is  being 
weighed.  Automatic  scales  of  the  hopper 
type  are  largely  used  for  weighing  an- 
thracite coal.  They  are  also  used  for  bi- 
tuminous coals,  but  are  not  as  satisfac- 
tory for  this  as  for  anthracite  as  the  spill- 
age when  closing  the  feeder  gates  makes 
the  dribble  a  variable  quantity.  There 
are    also    a    number    of    conveyor    scales 

Manufacturers: 

Canadian  Fairbanks- Morse  Co.,  The.  84- 
08  St.  Antolne  St.,  Montreal.  Que.,  Can. 
C.  J.  Mfg.  Co.,  3423  N.  5th  St..  Phlladel- 
Fairbanks,'  Morse  ft  Co.,  900  S.  Wabash 
■  Ave.,  Chicago.  111.  _  ,  ,  ... 
Howe  Scale  Co..  The,  Rutland  Vt. 
Hunt    Co..    Inc..    C.    W..    1680    Richmond 

Terrace,  West  New  Brighton.  N.  Y. 
RELIANCE  WEIGHING  MACHINE   DI- 
VISION. STEARNS  MOTOR  MFO.  CO.. 
Ludlngton,     Mleb.      "Reliance."      (See 
display   adv.    page    1315.) 
SCALES.    WEIGHING    AND    COMPUT- 
ING   ELECTRICALLY    OPERATED    AND 
LIGHTED. — Scales   for  use  In    stores  hav- 
ing Indicating  and   computing  attachments 
and  provided  with  Interior  contact  springs 
so  adjusted  that  a  slight  pressure  on  the 
weighing  platform  will  cause  them  to  com- 
plete the  circuit  to  one  or  more  Illuminat- 
ing lamps  of   small   size   mounted   on   the 
devices.     Provision  Is  made  for  connection 
to  supply  circuits  by  flexible  cord  and  at- 
tachment plugs. 


i  Moneywelght  Scale  Co.,  Dayton, 
1   Antle- 


DS 


It.,  Detroit,  Mich. 


Ltd.,     Royce 


....„...„.      Machines     Co.,  " 
St.    ft    Campbell    Ave., 
„™i    ■■J.u...J.   Ont.,  Can.    "Dayton." 

Moneywelght  Scale  Co.,  326  W.  Madison 
St..  Chicago.  111.  "*->-•'•"-  w„r,ol... 
■eight." 


"Dayton     Money- 

PeToule"'Mfg.  Co..  232  E.  Ohio  St..  Chi- 
cago,   m.     "Superb."    "Imperial." 

SCANLAN. MORRIS  CO.— Madison.  Wis. 
Manufacturer  of  operating  room  lighting 
fixtures,  hospital  furniture  and  sterilising 
apparatus.  President.  S.  Gwyn  Scanlan; 
vice-president,  I.  H.  Hettinger. 

9CARFPINS,  ELECTRICALLY  LIGHT- 
ED.—An  electrical  novelty  in  which  a 
miniature  electric  lamp  Is  mounted  on,  or 
concealed  in,  a  scarfpln.  Small  concealed 
wires  run  to  a  dry  battery  and  push  but- 
ton   In    the    wearer's    pocket    so    that    the 

St.  "Louis,"  Mo. 


jgle 
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trie  heaters.  President,  B.  E.  Schoar: 
secretary  and   treasurer.  A.   E.  Schoar. 

SCHAEDLER  BROS.  MFG.  CO.— Phila- 
delphia, Pa.  Manufacturers  of  adopters. 
Main  office.  6145-47  De  Lancey  Bt..  Phila- 
delphia, Pa.  Branch  office,  1520  Fulton 
St.,  Harrisburg,  Pa. 

SCHAEFER  BROS.  CO.— 1059  W.  11th 
St.,  Chicago.    III.     Manufacturer  ot  battery 

rheostats,  etc.  President,  Joseph  Schaer- 
er;  vice-president.  Peter  Schaefer;  secre- 
tary, Nellie  Schaefer. 

SCHAFER  BEARING  CORP.— 4500  Ba- 
venswood  Ave.,  Chicago,  111,  Manufactur- 
er of  thrust  bearings.  President,  J.  E. 
Schafer;  vice-president,  George  D.  Bal'.ey: 
secretary   and    treasurer,    C.    F.    Ferguson. 

SCHAPER.— Trade  name  Cor  guy  clamps 
manufactured  by  the  General  Electric  Co.. 
Schenectady,  N.   Y. 

8CHATZ  MFO.  CO.— Poughkecpsie,  N. 
Y.  Manufacturer  of  ball  bearings,  sheet 
metal  stampings  and  hardware  specialties. 
Business  established  1905.  President. 
Qeorge    D.    Mackay;    vice-president,    J.    W 


manager,  H.  : 

SCHAWEl.  &  CO.,  JAMES.— 26  John 
St.,  New  York,  N.  Y.  Manufacturers  ol 
platinum  sheet  and  wire. 

SCHEDULES  FOR  STREET  LIGHT- 
1 NG.— In  order  to  make  a  contrnct  for 
street -lighting  service  it  is  necessary  to 
know  at  Just  what  hours  each  night  the 
lighting  will  be  required  and  the  total 
number  of  hours  of  lighting  to  be  fur- 
nished each  year.  This  is  done  by  agree- 
ing on  a  definite  schedule  for  lighting. 
Numerous  schedules  are  in  use,  the  fol- 
lowing four  being  the  most  common: 

All-Night    Scheduku      Light    lamps    one- 


half   -hoi 

tham    one -half   hour 
night  of  the  year.  _  This 


about  3940  hours  of  lighting  a  year  (3051 
hours  In  leap  year).  This  schedule  Is  well 
adapted  to  all  large  and  medium-sized 
cities  in  which  safety  requires  abundant 
street  lighting  every  night.  In  some  cases 
the  schedule  calls  for  a  total  of  4000  or 
even  4100  hours  annually.  This  la  ob- 
tained by  reducing  the  dependence  on  twi- 
light, that  is,  lighting  nearer  after  sun- 
set and  extinguishing  nearer  to  sunrise. 

Moonlight  Schedule.  This  schedule  pro- 
vides no  lighting  when  the  moon  is  ex- 
Scted  to  be  bright.  The  commonest  rule 
that  known  as  the  Philadelphia  moon- 
light schedule:  Light  lamps  one  hour 
after  sunset  until  the  fourth  night  of  new 
moon,  also  one  hour  before  moonset:  ex- 
tinguish one  hour  before  sunrise,  also 
one  hour  after  moonriae:  provide  no  light 
at  all  on  the  night  before,  the  night  of. 
and  the  night  after  full  moon.  This 
schedule  results  In  considerable  economj 
in  lighting  cost,  but  makes  no  allowance 
for  cloudy  nights  when  the  moon  Is  ob- 
scured; in  some  cases  special  clauses  an 
included  in  the  contract  to  authorize  somi 
municipal  or  village  official  to  order  light- 
ing on  such  cloudy  nights,  record  belni 
kept  of  the  total  number  of  extra  hour! 
and  payment  made  at  a  stipulated  amoun 
per  hour.  Even  with  this  clause,  thli 
schedule  Is  not  adapted  to  large  Cltlei 
where  the  dark  shadows  cast  by  tall 
buildings  make  moonlight  a  very  uncertain 
quantity.  The  total  number  of  hours  of 
lighting  by  the  moonlight  schedule  varies 
from  year  to  year  (about  2100  to  2275) 
depending  on  the  number  of  full  mooni 
"  per  year  and  just  how  the  various  phases 
occur.  The  schedule  must  be  made  up  ac 
curately  each  year  from  a  reliable  almanm 
giving  the  time  of  sunset,  sunrise,  moon 
set  and  moonrlse.  for  the  year  In  advance 

Frund  Schedule.  This  schedule,  namet 
after  Its  originator,  combines  the  all-night 
schedule  up  to  midnight  and  the  moon- 
light schedule  after  midnight.  Lighting  Is 
provided  each   night  of   the   year  up  to  12 

E.  m.,  and  after  that  only  when  called  for 
y  the  moonlight  schedule.  This  sched- 
ule must  also  be  accurately  made  up  each 
year,  since  It  depends  partly  on  moon- 
light. Its  total  hours  vary  from  2370  to 
3120  from  year  to  year.  It  is  adapted  to 
cities  where  use  of  the  streets  is  quit" 
heavy  up  to  midnight  and  very  light  ffter 
that,  so  that  utilization  of  moonlight  In 
the  morning  hours  Is  not  seriously  ob- 
ject U>n  able. 

Moonlight- Midnight  Schedule.  This  fol- 
lows the  moonlight  schedule  up  to  mid- 
night, but  no  lighting  is  provided  after 
midnight  on  any  night  ot  the  year.  This 
schedule    Is    adapted    only    to    very    small 


immunities  In  which  there  are  no  tall 
lUlldings  to  cast  dark  shadows  and  where 
h^re  is  practically  no  traffic  or  other  use 
>f  the  streets  after  midnight.  Its  total 
.aries  from  about  1100  to  1175  hours  per 
depending  on  the  moon,  and  It  must 


"White 


For  special  business 
Way"  lighting  there  on 
in  use,  depending  on  the  terms  of  the  con- 
Ire  ct  covering  It.  A  favored  one  la  to 
light  the  lamps  at  sunset  and  extinguish 
at  11  p.  m„  except  Sunday,  when  no  light- 
ing Is  furnished:  in  other  cases  Kundav 
is  Included,  but  the  hours  are  changed  for 
that  dav:  occasionally  the  time  of  ex- 
tinguishment Is  later  on  Saturday. 

SCHENECTADY  VARNISH  CO.  — 
Srhenectadv.  N.  Y.  Manufacturer  of  In- 
sulating varnishes  and  compounds. 

SCH1EREN  CO..  CHARLES.  A.— New 
York,  N.  Y,  Man ii far- hirer  of  hflrlher  bclt- 
■nc.  Business  established  1868.  President. 
Charles  A.  Schieren:  vice-president.  Q. 
Arthur  Schieren:  secretary  and  treasurer. 
Charles  J.  Scmegel.  Main  office  and  fne- 
kii-v  30- SS  Fmrv  Ht.,  New  York.  N.  Y. 
Branch  offices.  35  V,.  Mitchell  St..  Atlant- 
r;»..;  232  Rummer  St.,  Boston.  Mass.:  11" 
W.  Illlriolfi  St..  Chk-figO.  111.:  VVV  Rneki— -I' 
»vf.,  Cleveland.  Ohio:  1?S2  AraDahnt-  St.. 
Denver.  Colo.:  Detroit,  Mich.:  1324  W.  12th 
St..  Kansa*  City,  Mo.l  477  3,  Main  St.. 
Memphis.  Tenn.:  609  E.  Water  St..  Mil- 
waukee, wis.:  226  N.  3rd  St..  Phl'adelihia, 
I'm.:  MT  2nd  Ave..  Pittsburgh.  Pa.;  Doolv 
Rldp..  Salt  L-^e  City,  Utah:  305  1st  Ay., 
<;..  Seattle.  Wnsh.:  112  N.  3rd  St..  St. 
l.ouis.  Mo.:  257  Mission  St..  San  FVanelwo, 
fa]  :  TeTas  Charles  A,  Schieren  Co..  Inc., 
Murray  *  William   Stfl.,  Dallas.   Tex. 

SCrHI.EfiEl-  MFG.  CO.,  THF.— College 
*  Ooodmnn  Sts..  Rochester.  N.  Y.  Mnmi- 
'arfrer  of  irisuli.tn-e  t«  n-s.  P-sln-ss 
established  18SS.  President.  C.  P.  Schlegel; 
e ec rotary,   O.   C.   Schlegel. 

SCHLUETER,  M.  L.— 225  W.  Illinois  St.. 
Chicago.  111.  Manufacturer  of  motor- 
driven  floor  surfacing  machines. 

SCHMIDT  ELECTRIC  CO.,  A.  R.— E. 
Water  &  Buffalo  Sts..  Milwaukee.  W's 
Manufacturer  of  electrical  cabinets  and 
switchboards. 

SCHMIDT  ELECTRO  LY2ER.— A  ce'l 
for  the  production  of  hydrogen  and  oxygen 
hy  the  electrolysis  of  water,  using  alka- 
line electrolyte  and  Iron  electrodes  con- 
nected In  series: 

SCHOENHERR  HESSBEHGER  PROC- 
ESS.— One  of  the  most  successful  of  the 
arc  processes  for  the  production  of  nitric 
acid  from  the  air.  The  striking  feature 
of  this  process  is  the  maintenance  of  an 
-re  several  meters  in  length,  n'ons  which 
'he  air  is  drawn  in  a.  tancenli;ii  helical 
oath.  The  gases  carry  1.5  to  2.0%  of 
nitrous    oxide    corresponding    to    P" 


naces   take  about  300 
ECHOLHORN      CO.,      WILLIAM.  — New 

Haven,     Conn.       Manufacturer    of    cutting 

SCHOOLS,  ELECTRICAL.— Under  the 
general  article  on  Education,  electrical. 
will  be  found  lists  of  colleges  and  tech- 
nical schools  teaching  electrical  engineer- 
ing, tra'ie  schools  and  others  teaching 
various  branches  of  electrical  work,  and 
correspondence  schools  teaching  electrical 
B'ibjccts  of  either  elementary  or  advanced 
character. 

SCHOONMAKER  CO.,  A.  O.— SS  Park 
PI..  New  York,  N.  Y.  Manufacturer  of 
mica  insulating  mntcrtals.  Vice-president 
nnd  treasurer.  Marshall  W.  Greener  eecrr 
tarVi  Henry  F.  Butler. 

SCHOOP  ELECTRO  LYJEER.— An  oppi 
rntus  for  the  electrolytic  production  i 
hydrogen  and  oxygen  using  dilute  su 
ohuric    acid   os    electrolyte   and    lead    elec 

SCHRAMM  &  SON,  INC.,  CHRIS  D.- 
West  Chester,    Pa.     Manufacturer  of  dec 


.      .   i.  holsi 


drills  and  a 
tabllshed    1: 


Pres 


lanager.  Henry  1 
.arry  Miller;  sal<  _ 
Branch  office,    180 


Ohio.     Manufactur 

SCHUCKERT     ELECTROLYZER.   —   At 

oparatus  for  the  electrolytic  production  o 
hydrogen  and  oxygen,  using  an  alkaline 
electrolyte  and  Iron  electrodes. 

SCHULTZ  <a  SON,  A.  L.— 1675  Elstoi 
Ave..  Chicago.  III.  ITiirmriicturers  of  fric- 
tion   clutch   couplings   and    pulleys.      Preai 


rent,  A.  L.  Schultz:  secretary,  A.  F. 
Sctmltz:  treasurer,  F.  J.   SchulU. 

SCHUNCK  &.  OGG.— 235  Canal  St.  New 
York,  N.  Y.  Manufacturers  of  electric 
vibrators   and  Illuminated  barbers'  poles. 

SCHUTTE  &  KOERTING  CO.— Phila- 
delphia, I'a.  Manufacturers  of  feed  water 
heaters.  Injectors  and  other  power  plant 
specialties.  President  and  genaral  man- 
ager. E.  A.  Fisher.  Main  oflice,  1156 
Thompson  St.,  Philadelphia,  Pa.  Branch 
offices,  50  Church  St.,  New  York.  N.  Y-: 
10  High  St.,  Boston,  Mass.;  503  Union 
Hldg.,  Cleveland.  Ohic:  First  National 
Hunk  HldB..  Denver,  Colo.:  2137  Oliver 
illdg..  Pltsbturgh,  Pa.  Sales  representa- 
liv-i;B,    A.    C.    Nell,    730    Lumber    Exchange 


.         ._        Security   Bldg., 

uiiHi-iotie.  S.  Carolina. 

SCHUTZ  BROS.,  INC.— 152  Chambeis 
St..  New  York.  N.  Y.  Manufacturer  of 
wood   handles   and    other  wood    turnings. 

SCHUYLER  ELECTRIC  CO.— Berkeley, 
Cal.  Manufacturer  of  electric  washing 
machines. 

SCHWARTZ.— Trade  name  for  auto- 
matic electric  guide  ra  manufactured  by 
the  Blake  Electric  Mfg.  Co..  Boston.  Mass. 

SCHWARTZ  *  BRO..  S.  ROBERT.— 729- 
31  Broadway,  New  York.  N.  Y.  Manufac- 
turers of  portable  electric  lamps  and  con- 
duit  fittings.      Business   established    1910. 

SCHWARTZ  BELTING  CO.— New  York, 
N.  Y.  Manufacturer  of  leather  be'tlng. 
Main  Office.  74-7P  Murray  Bt,  New  York, 
N.   Y.     Branch   office.  Detroit,   Mich. 

SCHWARZE  ELECTRIC  CO.— E.  Church 
St..  Adrian.  Mich,  Manufacturer  of  bc'ls. 
horns  and  other  electrical  specialties. 
Business  established  1904.  President.  J, 
N.  Sampson;  vice-president,  A.  Mntthes! 
secretary  and  treasurer,  Arnos  Kello;  gen- 
eral and   sales  manager,  D.  K.   Sampson. 

SCHWEITZER  &  CONRAD,  INC.— (•IH- 
cago.  111.  Manufacturer  of  high -voltage 
protective  and  switching  equipment. 
President.  E.  O.  Schweitzer;  secretary, 
treasurer  and  general  manager,  N.  J.  Con- 
rad; sales  manager,  R.  Roth.  Main  office 
and  factory,  4431-4439  Ravenswood  Ave.. 
Chicaco,  111.  Branch  offices.  88  Broad  St., 
Boston,  Mass.;  207  I.  W.  Hellman  Bldg. 
LoS  Angeles,  Cal.;  30  Church  St.,  New 
York,  N.  Y.;  Denfia.ni  Bldg.,  Denver,  Colo.: 
1121  Metropolitan  Life  Bldg.,  Minneapolis. 
Minn.;  Hoge  Bldg.,   Seattle,  Wash. 

SCHWEITZER  &  HERZ.— 231  N.  Wei's 
St.,  Chicago,  111.  Manufacturers  Of  light - 
Ins  fixtures  and  specialties.  Partnership. 
K.   O.   Schweitzer  and  Alfred  Her/.. 

SCIENTIFIC— Trade  name  for  electric 
feed  grinders  manufactured  by  the  Bauer 
Pros.  Co.,   Springfield.  Ohio. 

SCIENTIFIC— Trade    nam. 


R.  8,  Janesvflle.  Wis. 

SCIENTIFIC  HEATER  CO.,  THE.— 
Cleveland,  Ohio.  Manufacturer  of  electric 
clothes  driers.      O.  J.   Kuenhold,  president. 

SCIENTIFIC  INSTRUMENT  CO.— 711 
8th    St.,    Detroit.    Mich.      Manufacti ' 

■tc.       President 


SCIENTIFIC  MFG.  CO.— S010  Superior 
Ave,,    Cleveland,     Ohio.      Manufacturer    of 

SCIENTIFIC  PRODUCTS  CO.,  THE,— 
Castle  Shannon,  Pa.  Manufacturer  of 
bronze   powders,   etc. 

SCIENTIFIC"  SPARK  PLUG  CO.— R.  R. 
8,  Janesvllle,  Wl*.  Manufacturer  of  spark 
ptugi.  Business  established  1917.  Qeorge 
T.   Simmons,  owner. 

SCIENTIFIC  UTILITIES  CO.,  INC.— II 
E.  16th  St.,  New  York,  N.  Y.  Manufae- 
electrotherapeutlc       apparatus. 


„ M.     P. 

.  B.  Zlppert:  general  man- 
ager, G.   Orunberg. 

SCISSORS  BILL.— Trade  name  for  pole- 
top  switch  manufactured  hy  the  Electric 
Power  Equipment  Co.,    Philadelphia.    I'a. 

SCISSORS.  ELECTRICIANS'..—  Small 
size  scissors  having  stout  cutting  blades 
Intended     for     use     by     wiremen     handling 

ploying   small   size   wires. 
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i  supply  a  complete  line  of  scissors 
designed  for  use  by  electricians  and 
mechanics.  See  display  advertisement 
page    1258.— Adv. 

Wlas  &   Sons   Co.,   J..    33   Littleton  Ave.. 
Newark,  N.  J. 

SCOOP.— Trade  name  for  lighting  re- 
flector manufactured  by  the  Notional  X- 
Ray  Reflector  Co.,  235  W.  Jackson  Blvd.. 
Chicago,  III. 

SCOOPETTE.  —  Trade  name  for  show 
case  lighting-  reflector  manufactured  by 
the  National  X-Ray  Reflector  Co.,  235  W, 
Jackson   Blvd.,    Chicago,   III. 

SCOTT  «  CO.,  WALTER.— Ptainfleld. 
N.  J.  Manufacturer  of  motor-driven  print- 
ing presses.  General  manager,  B.  J. 
Scott.  Main  office.  Plalnfield,  N.  J.  Branch 
offices,  63  W.  Jackson  Blvd.,  Chicago.  IU.; 
New  York,  N.  T-;  Boston,  Mass. 

SCOTT  CORP.— 105  N.  Clark  St..  Chi- 
cago, III.  Manufacturer  of  automobile  locks 
and  testers.  President.  Herbert  Scott; 
vice-president,  Guy  B.  Rlckenbaugh;  sec- 
retary  and    treasurer,    George   M.    Scott. 

SCOTT-SPENCER  AUTOMATIC  TOOL 
CO.,  INC.— 2683-2689  Madison  Rd.,  Cincin- 
nati, Ohio.  Manufacturer  of  reamers,  taps 
and-  special  tools.  President  and  general 
manager,  Tom  J.  Scott;  vice-president. 
Thomas  E.  Parke""  —  ■■  ■■ 
urer,  M.    T.   Scott. 

SCOTT  SYSTEM  OF  PHASE-CHANG, 
INQ  TRANSFORMERS— Two  transform- 
ers are  combined  to  transform  from  three- 
phase  to  two-phase  or  vice  versa.  One  of 
these,  say  A,  is  a  standard  transformer 
with  one  winding,  say  the  primary,  wound 
for  the  three-phase  voltage,  and  the  other 
for  two-phase  voltage.  The  second  trans- 
former, B,  has  the  number  of  primary 
turns   related   to   those   ol   the  primary  of 


thro 


.    thre 


;    length   t 


-phas 


the 


tro motive    forces    90"    apart    In    phase 
.be    produced    in    the    unconnected 

These  secondary  windings  have  me  same 
number  of  turns,  to  give  the  same  two- 
phase  voltage. 

SCOTT-  ULLM  AN  CO.,  THE.— 3311-25 
Perkins  Ave.,  N.  E.,  Cleveland,  Ohio. 
Manufacturer  ot  lighting  fixtures.  Presi- 
dent, Albert  Ullman:  vice-president,  M.  C. 
Rosenfeld;  secretary  and  general  manager. 
Robert  Moses;   treasurer,    Sidney  S.   Frled- 

SCOTT  VALVE  MFG.  CO.— Detroit. 
Mich.      Manufacturer    of    valves.      F.     I'. 

Thomas,  secretary. 

SCGTTDALE.— Trade    name     for    grates 
manufactured    by     the 


Marlor 
Mar' 


Mar 


Ind. 


.   Foundry   &   Supply   Co., 


SCOVILL    MFG.    CO.— Waterbury.    Conn. 

sheets,  plates  and  wire  rods,  also  special 
stampings.  Business  established  1S02. 
President  and  general  manager,  E.  O. 
Goss;  vice-president.  J.  H.  Goss;  secre- 
tary. L.  P.  Sperry:  treasurer,  C,  M.  De- 
Mott;  sales  manager,  E.  S.  Sanderson. 
Main  office  and  factory,  99  Mill  St,  Water- 
bury,  Conn.  Branch  offices  and  ware- 
houses, Detroit,  Mich.;. 224  W.  Lake  St.. 
Chicago,  III.  District  offices.  Boston. 
Mass.;  Philadelphia,  Pa.;  Rochester,  N, 
Y.;  Cleveland.  Ohio:  280  Broadway,  New 
York.  N.  Y,  Sales  representative.  Stewart 
&  Co.,  Gloversvllle.  N.  Y. 

SCRANTON  ADVERTISING  SIGN  CO. 
—320  Connell  Bldg.,  Scranton.  Pa.  Manu- 
facturers of  electric  signs.  Business  estab- 
lished 1904.  President  and  general  man. 
ager,  P.  F.  Duffy.  Jr.;  vice-president. 
James  L.  Duffy;  secretary  and  treasurer, 
Collls  Sutcllffe;  sales  manager,  Ambrose 
Bradley. 

SCRANTON  BUTTON  CO.,  THE.— 
Scranton,  Pa.  Manufacturer  of  molded  In- 
sulations. President  and  treasurer,  Charles 
H.  Connell;  vice-president.  Philip  L,  Syl- 
vester; secretary,  F.  C.  .Stackhouse;  gen- 
eral manager,  Louis  G.  Sylvester.  Main 
office,  409  Cherry  St.,  Scranton,  Pa. 
Branch  office.  50  Union  Sq„  New  York, 
N.  Y.  Sales  representatives.  Gordon  D. 
Wilson.  646  Washington  Blvd..  Chicago. 
III.;  Mueller  Electric  Co.,  2136  Falrmount 
Rd..    Cleveland,   Ohio. 

SCRANTON  GLASS  INSTRUMENT  CO. 
Scranton.  Pa.  Manufacturer  of  hydrom- 
eters,   thermometers,  etc.     Business  estab. 


1919.      President,    H.    T.    Madden: 


office  and  factory,'  322  N.  Washington 
Ave.,  Scranton,  Pa.  Branch  office,  185 
Madison  Ave..  New  York,  N.  Y.  Sales 
representative.  Gordon  D.  Wilson,  645 
Washington    Blvd.,    Chicago,    III. 

SCRAPERS,  ELECTRIC  TROLLEY 
WIRE.— See   Sleet  cutters,    trolley  wire. 

SCRAPERS,  SLEET,  THIRD  RAIL.— A 
device  attached  to  the  ear  truck  to  scrape 
sleet  off  of  the  top  or  contact  surface  of 
the  conductor  or  third  rail,  consisting  of 
a  stiff  wire  brush  or  steel  blades,  carried 
tn  vertical  position  and  which  are  pro- 
vided with  means  for  pressing  the  brush 
or  blades  to  the  rails.  In  some  cases  only 
a  multlple-blndcd  scraper  Is  used,  and  In 
others,  a  cutting  wheel  Is  used  to  break 
up  the  sleet  followed  by  a  brush  or  scraper 
to  remove  It  from  and  clean  the  rail.  Both 
Hat  leaf  springs  and  air  cylinders  are  em- 
ployed in  providing  the  pressure  between 
the  scrapers  and  the  rail.  These  devices 
are  carried  on  the  same  wooden  beam. 
attached  to  the  oar  truck,  which  holds  the 
third-rail   shoe. 

SCRAPERS,  WIRE.— Hand  tools  used  by 
electricians  for  ^removing  insulation  from 
conductors  prior  to  making  splices,  Joints, 
or  other  connections.  Also  an  electricall; 
driven  machine,  having  a  number  of  sharp 
revolving  knives,  for  cutting  the  insulation 
from  the  ends  of  wires  and  cables  when  a 
great  deal  of   this  work  has  to  be  d)one. 


SCREENS,  ELECTRIC  OR  MAGNETIC. 
—An  eleetric  screen  Is  used  to  protect 
delicate  Instruments  from  the  effects  of 
external  electrostatic  Induction.  The 
screen  is  usually  composed  of  perforated 
tinfoil  or  of  wire  gauze,  although  any- 
metal  enclosure  will  serve  to  exclude  elec- 
trostatic fields.  Many  Instruments  also 
require    magnetic    screens 


...  .  _  „  magnetic  fields  upon  the 

readings.  These  screens  are  made  ot  Iron 
or  steel,  which  being  magnetic,  seem  to 
absorb  the  lines  of  force  and  prevent  any 
from   penetrating  within   the   screen. 


eleetr 

passing   ovc 

screen  is  forced 

HP 
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the  screen  so  that  a  thorough  agitating 
motion  Is  obtained.  Also  see  Riddles, 
foundry,    and   Vibrators,    foundry. 

Manufacturers: 

Stimpson  Equipment  Co..  Felt.  Bldg. 
Salt    Lake    City,    Utah.     "Mitchell." 

Tyler  Co..  W.  S.,  Cleveland,  Ohio. 
"Hum-Mer." 

Vulcan  Rnslnerlng  Sales  Co..  1T6S  Elslon 
Ave.,  Chicago,  111.    '"Hanna." 

SCREENS,  WATER  INTAKE.— Power 
plant  water  for  condensing  is  taken  in 
through  one  or  more  Intake  tunnels. 
Where  the  water  is  received  from  wells 
end  city  water  supply  mains,  the  water  is 
clean  and  free  from  foreign  matter  and 
enn  go  direct  to  the  pumps  and  thence 
through  the  condenser.  Where  river  water 
or  sea  water  Is  used,  care  should  be  taken 
that  the  Intake  is  well  below  water  level. 
even  at  the  most  unfavorable  season  of 
Intake   placed 

>  "of"" 
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Screens  should  be  In  dupli- 
nother    Is    being    cleaned. 


:   stopping    the   - 
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Revolving  or  traveling  screens  have  of- 
fered much  In  the  way  of  labor  reduction 
find  higher  efficiency  for  the  condenser  as 
they  reduce  the  necessity  for  cleaning  the 
screens  and  the  condenser  tubes.  They 
are  usually  made  of  metallic  screen  cloth 
on  heavy  metal  frames,  or  of  a  screen  In 
the  form  of  a  belt.  They  are  Installed  in 
either  a  vertical  or  an  Inclined  position 
and  revolve  with  an  upward  motion  on  the 
inlet  side.  In  one  type  sectional  screens 
are  caused  to  rotate  over  sprockets  at  the 
top    and    bottom.         A    small    ledge    Is    se- 


;xcept  for   repairs. 

Manufacturers; 

Chain  Belt  Co..  736  Park  £ 
Wis.     '■Rex." 

LINK-BELT  CO..  Philadelphia.  Chicago, 
Indianapolis.  Link-Belt  traveling  water 
screens  for  condenser  intakes  auto- 
matically remove  debris  and  foreign 
matter  from  the  water,  and  insure  a 
steady  supply  of  clean  water  to  the 
condensers   at  all  times.     They   maln- 


of    I 


therefore,  of  the  plant.  They  reduce  tt 
a  minimum  the  necessity  for  cleaning 
condensers  and  repairs  are  reduced  in 
condensers  and  pumps,  avoiding  Inter- 
ruption of  service,  conserving  fuel. 
They  are  automatically  operated  with 
but  little  power  consumption  and  fur- 
nish a  flexible  screening  system  of 
separately  driven,  reliable  and  efficient 


SCREW,  CONTACT.— A  machine  screw 
furnished  with  s  contact  point  at  the  end 
to  be  used  to  complete  and  open  a  circuit. 
Contact  screws  are  largely  used  on  relays 
of   various    kinds. 

SCREW  DRIVERS,  AUTOMATIC— 
Screw  drivers  which  are  equipped  in  the 
handle  with  a  spiral  mechanism,  usually 
reversible,  to  give  a  rotary  motion  to  the 
Hade  by  pushing  down  on  the  handle. 
They  operate  on  the  same  principle  as 
the  automatic  drills  and  greatly  facilitate 
the    driving    and    removing    of    screws. 

Manufacturers: 

Goodell-Pratt   Co.,    Greenfield.    Mass. 

Millers  Falls  Co.,  Millers  Falls,  Mass. 
'-.Millers   Falls." 

North  Bros.  Mfg.  Co.,  Lehigh  Ave,,  & 
American   St.,   Philadelphia,   Pa.    "Yan- 

SCREW        DRIVERS,         INSULATED.— 

Screw  drivers  for  electric  use  around  live 
circuits  and  apparatus.  The  handle  and 
metal  shanlt  are  thoroughly  covered  with 
rubber  or  other  durable  Insulating  com- 
pound,    leaving  only   a  short  length   ot  the 


1   hlnrt 
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v  drive 


apparatus  by  a  long  exposed  metal  shank. 

Manufacturers: 
.    Cronk  &    Carrier  Mfg.   Co.,  The.   109  TV. 

Water  St.,   Klnilrn.  N.   Y.      "Star."   "In- 
destructible."  "Cabinet  Electric,"   "El- 

Disston    &    Sons.    Inc..    Henry,    Tacony, 

I'lillrnlelphla,   Pa.      "Dlsston." 
Good  ell -Pratt    Co..    Greenfield,    Mass. 
HMIil.i     Mfg.    Co..    The.    21    Walker    St., 

View    York.    N.    Y.     "Hyvoltage." 
Mathlas-Hart     Co.,     E16     Atlantic     Ave., 

Boston,    Mass.      "Service." 
Mnvhew       Steel       Products,       Inc.,       191 

Broadway.    New    York,    N.    Y,       "Per- 

M-B   Tool   Co.,    Danlelson,    Conn.     "Insu- 

leetric."    "Hi -Speed." 
SMITH  &  HEMENWAY  CO.,   INC.,   Irv- 
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may  be  portable,  like  an  electric  drill,  or 
permanently  mounted  on  the  bench.  In  the 
latter  case  multiple -spin  die  drivers  are 
often  provided   to  drive  a  set  of  adjoining 


Ave.,   Chicago,   III.     "Electro." 
Neil    &    Smith    Electric    Tool    Co.,    The. 
813-815      Broadway,      Cincinnati,      Ohio. 
"Ideal." 
Stow  Mfg.  Co.,  Inc.,   443  State  St.  Bing- 
ham ton.   N.   Y. 
Whltaker    Mfg.    Co..     409    S.    Oreen    St.. 
Chicago,       Hi.        "Triple       Diamond," 


the    handle 


. the  hand  from  the  drlv- 

the  blade  from  the  screw  slot.  Such 


Cincinnati  Tool  Co..  Norwood,  Cincin- 
nati.   Ohio.     "Hargrave." 

Goodell- Pratt   Co.,    Greenfield.    Mass. 

North  Bros.  Mrg.  Co.,  Lehigh  Ave.  ft 
American  St.,   Philadelphia,   Pa.  "Yan- 

Whltflker    Mfg.    Co..    409    S.    Green    St,. 

Chicago.        III.  "Triple       Diamond," 

"Whltaker." 
SCREW      DRIVERS,      SPECIAL.— Screw 

drivers  are  so  widely  used  by  electricians, 
manufacturers'  and  utility  employees, 
etc.,  that  they  are  often  required  to  be 
made  up  Into  novel  forms  and  special  sixes 
and  types  lor  some  particular  purpose. 
There  ore  also  screw  drlvei 


pclal   I 


n  the  a 
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Manufacturer; 

Crescent    Tool    Co.. 
"Hamr-Handl." 

SCREW  HOLES.— This  rather  odd  name 
Is  given  to  metal  sockets  for  screws,  that 
are  placed  In  wood  or  other  soft  material 
to  provide  a  threaded  hole  that  will  permit 
a  screw  to  be  placed  In  it  and  removed 
several  times.  They  also  permit  the  use 
of   machine   screws   will)    these   soft   mate- 


...      .....   a  hole  drilled 

for  them.     The  threaded  screw  hole  Is  in 
the  center  of   the  roetol  cylinder  or  socket. 
Manufacturer; 

STINE  SCREW  HOLES  CO.,  THE,  Wat- 
erbury.  Conn.     Stine  Screw  Holes  are  a 
,    inexpensive   aid   to   manufacture. 


.  pointed  at 
lower  end.  with 
knurled  outer 
surface  and 
screw  threads 
—  within.  They 
_r  make  it  possible- 
re -use  any  wood 


'  tightened, 
install,   they  s 
Screw     flmply        drlv 


,   thus 


Holes   i 


i  all  operations.     Stlne  Sen 

j   rustless,   permanent,   conv 

.  nient   and    economical,    and    widely    i 

dorsed    in    manufacturing   circles. — At 

SCREW-MACHINE        PRODUCTS.   — 

i    applying    to    a    very    large    class 


ml]    I 


mfnetured    < 


hand- con  trolled,   but   usually  automatic 


its  operation,  on  which  are  set  up  the  cut- 
ting tools,  taps,  dies,  etc.,  necessary  to 
Eroduce  the  particular  piece  of  work  In 
and.  These  tools  are  mounted  on  a  re- 
volving turret  and  the  material  Is  fed 
through  the  hollow  shaft  of  the  machine 
In  the  form  of  long  rods  or  tubes.  As 
each  operation  is  completed  the  next  tool 
Is  .brought  Into  position,  and  when  the 
piece  Is  finished  It  Is  cut  off,  the  rod  fed 
up  and  another  piece  started.  A  very 
large  number  of  the  small  metal  parts 
used  In  the  manufacture  of  many  electrical 
and  other  articles,  such  as  screws,  bolts, 
nuts.  caps,  bushings,  washers,  pins.  In- 
binding  posts,  etc.,  are  produced  on 


iuld  t 


saibie 


on    the    ordinary    lathe.      These    machines 

and  a  skillful  and  specially  trained  at- 
tendant. Considerable  time  la  required  to 
arrange  the  tools  for  or  "set  up  a  new 
Job,   Uut  u   single   attendant  can   care   for 

operate    them    in    a    "battery"    of    several 
"         S  on  Jobs  running  into  many 


Adams   Morgan   Co.,    Alvln   Place,    Upper 

Montclair.  N.  J.  "Paragon." 
American    Brass   Products   Co.,    105-16   S. 

Madison  St.,  Pottstown,  Pa. 
Art  Craft  Fixture  Co.,   8G  Academy   St. 


Blake    ft   Johnson    Co.,    The.    Box    1054, 

Waterbury,   Conn.* 
Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 


Milwi 


,   Wis. 


... Electrical   Instrument 

Co..  68-71  Observer  St..  Rockvllle  Cen- 
tre, N.  T. 

Boy  Mfg.  Co.,  H.  H.,  13th  ft  Wblla.ce 
Sts..    Philadelphia,    Pa. 

Gray  ft  Danlelson  Mfg.  Co.,  579  Howard 
St.,  San  Francisco.  Cat. 

Harper  Screw  Works.  P.  C,  29  S.  Clin- 
ton St.,  Chicago,  111. 

Hartford  Machine  Screw  Co..  476  Capitol 
Ave.,   Hartford.   Conn.     "II.    M.    S." 

Harvard  Electric  Co..  625  W.  Van  Buren 
St.,    Chicago.  III. 

Ilungcrford  Brass  ft  Copper  Co..  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y, 
"Star  Brand." 

Kennedy   Co.,    The  Colin    B.,    140    Second 

Le'vl','  Benjamin,   855  W.   Broadway,    New 


kee,  Wis.  (See  display  adv.  page  1278. 
Michigan     Motor     Specialties    Co.,     44-5 
...     „,.._..     ..._      5 M|ch 


ML    Ellioti   nve.,   weiroii,    mien. 
Midwest  Brass  &  Copper  Co.,  480  Broome 

St.,  New  York.   N.  Y. 
Miles,  Franklin  S.,  206  Quarry  St.,  Phil- 
adelphia, Pa. 
MI1J.ER     &     PABDEE.     INC.,     626     W. 

Jackson  Blvd..    Chicago,   III. 
Notional   Acme  Co..   The,  E.   131st   St.    ft 

Colt    Rd..   Cleveland,   Ohio.    "Namco." 
National   Acme    Co.,    The,    278    De   Cour- 

celles,   St.  Henri,    Montreal,   Que.,  Can. 
National  Sewing  Machine  Co.,   Bclvidere, 

III. 
National  Marine  Lamp  Co.,  The,   Forest- 

vllle.  Conn. 
New  Britain   Machine  Co.,   New  Britain, 

Conn.    "New  Britain." 
New    Haven     Screw     Co.,     New     Haven, 

Conn. 
Plume  &  Atwood  Mfg.  Co..  470  Bank  St.. 

Waterbury,   Conn. 
Premier    Mfg.     Co.,    Inc.,     Sandy    Hook, 

Conn. 
Recording  Devices  Co.,  The.  6th  &  Nor- 
wood Sts.,  Dayton.  Ohio. 
St.     Louis     Screw    Co.,     Clarence    St.     ft 

Bulwer  Ave.,    St.    Louis,   Mo. 
SCOVILL  MFG.  CO..   99  Mill  St.,  Water- 
bury,   Conn.      (See    display    adv.    page 

1327.) 
Spafjord    Machine    Screw    Works,    Inc., 

Morgan      &      Market      Sts.,      Hertford, 

Conn. 
Tallman  Brass  &  Metal,  Ltd..  Wilson  St., 

Hamilton,  Ont,  C"" 
Vaterbury    Mfg.     ( 

Waterbury,  Conn. 
Wiridirii.n-OnldBmlth.    Inc..    399-403    East 

Ave..    Perth   Amboy.    N.   J. 


SCREW   MACHINE    PRODUCTS   CORP.. 

TH  E.— Pro  vide  nee,  R.  I.  Manufacturer  of 
telephones.  Business  established 
President  and  general 
Briggs;  secretary  and  much  miwh, 
Robert  I.  Jamleson;  treasurer,  Harry  M. 
Maya.  Main  office,  1012  Eddy  St..  Provi- 
dence, R.  I.  Branch  office.  469  5th  Ave. 
Bldg.,  New  York.  N.  Y.  Sales  represent- 
atives, Charles  Sherwood.  Box  664,  Water- 
bury, Conn.:  George  J.  Beattie,  72  Victoria 
Ont.;     Enterprise      Electric 

>    Co..    6609    Euclid 

_,    Electric   Sales   Co.. 

....   _ ',  Los  Angeles,  393  Mission 

St.,  San  Francisco,  Cal. 

SCREWIT.— Trade  name  for  porcelain 
knobs  manufactured  by  J.  H.  Parker  ft 
Son.   Parkersburs,  W.  Va. 

SCREWS,      BRASS.— Brass     screws      are 
very   generally   used   on   ele>  *■-■•■ 
ments  a_a  " — '■- 


appliances,  sockets,  receptacles 
ana  oiner  wiring  devices  and  on  the  Oner 
classes  of  other  electrical  work,  not  only 
because  of  their  better  appearance,  but 
because  they  do  not  rust  like  steel  or  Iron 
screws.  In  some  cases  they  form  part  of 
the  circuit  and  are  therefore  necessary. 
where  iron  could  not  be  used  because  of 
Its  low  conductivity.  They  may  be  secured 
In  all  standard  styles  and  sizes. 


_ _  ...;e,   Bristol,   Conn. 

"Barnes  -  Made . " 
Blake    ft    Johnson    Co.,    The,    Box    1051, 


Eby    Mfg.    Co..    H.    H.,    13th    &    Wallace 

Sts..    Philadelphia,    Pa. 
Faries  Mfg.  Co..  Decatur.  III. 
Hall     Switch     &     Signal     Co.,     Garwood, 

N.    J. 
Hartford  Machine  Screw  Co..  476  Capitol 

Ave..    Hartford,   Conn. 
Harvard  Electric  Co.,  626  W.  Van  Buren 


Jackson   Blvd.,   Chicago.   III.  • 
LINE    MATERIAL    CO.,    South    Milwau- 
kee.    Wis.      (See     display     adv.     page 
1278.) 
National   Acme   Co..   The,   E.   131st  St.    ft 
Coit    Rd.,    Cleveland.    Ohio.      "Namco." 
National 


......     ,    278    De   Cour- 

St.   Henri,  Montreal.  Que.,   Can. 

National  Marine  Lamp  Co.,  The,  Forest- 
Parker  Supply  Co.,  Inc.,  781  E.  135th  St.. 

New  York,    N.  Y. 
Plume  &  Atwood  Mfg.  Co.,  470  Bank  St.. 

Waterbury.   Conn. 
St.  I-ouls  Screw  Co.,  Clarence  St.  ft  Bul- 
wer Ave..   St.   Louis.   Mo. 
SCOVILL  MFG.  CO..   99  Mill  St.,  Water- 
bury,   Conn.     (See   display    adv.    page 
1S27.J 
Spafford     Machine     Screw    Works.     Inc.. 
Morgan      ft      Market      Sts.,      Hartford. 

Stowell    Screw    Co.,    Ltd..    The.    290   St. 

Paul  St..    W.,   Montreal.   Que.,   Can. 
Waterbury     Mfg.     Co..     236     Grand     St.. 

Western    Screw    Products    Co..     3211    S. 

Broadway.   St.   Louis,   Mo. 
SCREWS,     EXPANSION 


bolts,    usually    made     from    

square  head,  a  sharp  point,  and  wide 
spacing  between  threads,  for  use  In  heavy 
woodwork,  such  as  attaching  motor 
brackets  to  beams  or  floors,  erossarms  to 
poles,  etc.  A  hole  approximately  the  sixe 
of  the  bolt  at  the  beginning  of  the  thread 
is  bored"  Into  the  timber  or  pole  and  the 
lag  screw  is  driven  In  with  a  wrench,  the 
sharp   threads   cutting  their   way    into    the 


Hubbard  lag  screws  are  furnished  In 
three  styles  and  made  of  open  hearth 
steel,  hot  galvanized,  and  on  all  orders 
for  lag  screws  the  fetter-drive  style  of 
thread  Is  furnished,  as  It  conforms  with 
the  specification  of  the  National  Elec- 
tric Light  Association.  American  Tele- 
phone &  Telegraph  Co.  and  the  Railway 
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have  a  straight,  chunk  or  body  ana  a. 
square  or  blunt  point,  aa  distinguished 
from  wood  screws  or  lag  acrewa  which 
have  a  tapering  bod/  and  a  sharp  point. 
Machine  screws  have  closely  cut  threads 
and  are  tor  use  principally  In  metal, 
using  either  a  threaded  nut  or  fitting  into 
parts  previously  tapped,  while  wood 
screws  cut  their  own  threads.  Machine 
screws  can  be  secured  with  either  flat  or 
round  heads,  also  a  large  number  of  other 
shapes.  The  length  of  a  screw  is  measured 
to  the  top  of  the  head  In  a  flat-head  screw, 
and  to  the  bottom  in  a  round-head  screw. 
The  principal  forms  of  threads  now 
standard  for  machine  screws  in  the  United 
States  are  the  V-thread,  which  has  Its 
surfaces  at  an  angle  of  60°  and  meeting 
at  the  top  and  bottom  In  a  sharp  point; 
and  the  U.  8.  thread,  which  is  the  same 
except  that  It  has  a  small  portion  of  the 
top  and  bottom  of  the  V  squarely  cut  off. 
Machine  screws  are  made  In  iron,  steel, 
brass  and  other  metals  in  a  large  variety 
of  types  and  sliea.  They  are  used  very 
extensively  In  electrical  machinery,  appli- 
ances. Instruments,  etc.,  many  millions  of 
them  being  so  used  every  year. 

Manufacturer*:    , 

American    Screw    Co.,    Providence,    R.    I. 

Atlas  Bolt  ft  Screw  Co.,  The,  1100-1144 
Ivanhoe  Rd..   Cleveland.   Ohio. 

Barnes  Co.,    The  Wallace,   Bristol,   Conn. 


/aterbur 


Conn. 


Corbln   Screw  Corp.,   New  Britain,   Conn. 

Eby  Mfg.  Co..  H.  H.,  13th  ft  Wallace 
Sts..    Philadelphia,   Pa. 

Hall  Switch  ft  Signal  Co.,  Garwood, 
N.  J. 

Harvard  Electric  Co.,  K26  W.  Van  Buren 
St.,  Chicago,  IU. 

Hungerford  Braaa  ft  Copper  Co.,  U.  T.. 
SO  Lafayette  St.,  New  York,  N.  T. 
"Star  Brand." 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago,  111. 

Lamson  Electrical  ft  Mfg.  Co..  62E  W. 
Jackson  Blvd..  Chicago,  III. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee,    Wis.      (See    display     adv.     page 

National  Marine  Lamp  Co..  The,  Forest- 
villa,  Conn. 

Parker  Supply  Co..  Inc.,  TBI  E.  13Eth  St., 
New  York,  N.  Y. 

Pawtucket   Screw  Co.,   Pawtucket.   R.   I, 

Reed  ft  Prince  Mfg.  Co..  Worcester, 
Maas. 

Ryerson  ft  Son.  Joseph  T.,  ICth  A  Rock- 
well Sts..  Chicago.   111. 

St  Louis  Screw  Co.,  Clarence  St.,  ft  Bul- 


vm.) 

Bpafford  Machine  Screw  Works.  Inc., 
Morgan     &     Market     Sts.,     Hartford, 

Stowell'  Screw  Co.,  Ltd.,  The.  290  St. 
Paul  St.,   W.,   Montreal.   Que..  Can. 

Waterbury  Mfg.  Co.,  236  Grand  St., 
Waterbury,  Conn. 

■Western  Screw  products  Co.,  3221  S. 
Broadway,  St.  Louis.  Mo. 

SCREWS,  SET.— Screws,  usually  of 
■teel.  mounted  fn  the  hubs  of  pulleys, 
clutches  or  couplings  to  prevent  their 
turning  on  the  shaft,  or  In  other  parts  of 
machinery  where  It  is  desired  to  prevent 
movement  of  a  part-  Set'  screws  usually 
have  sharp  or  cup- shaped  points  and 
square  or  slotted  heads,  the  former  for 
wrenches,   the   latter  for   screw   drivers. 

Manul 


Atlas  Bolt  ft  Screw  Co..  The,  1100-1144 
Ivanhoe   Rd..   Cleveland.   Ohio. 

Boas  Nut  Co..  1T32-64  N.  Kolmar  Ave., 
Chicago,   111.     "Bobs." 

BRISTOL  CO..  THE,  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Clark  Bros.  Bolt  Co..  Milldale,   Conn. 

Corbln  Screw   Corp..  New   Britain.   Conn. 

Hall  Switch  ft  Signal  Co.,  Garwood. 
N.  J. 

Harper  Screw  Works.  F.  C,  29  S.  Clin- 
ton St.,  Chicago,  III. 

Hartford  Machine  Screw  Co..  476  Capitol 
Ave..  Hartford,  Conn. 

Harvard  Electric  Co.,  625  W.  Van  Buren 
St..  Chicago.  111. 

Hungerford  Brass  ft  Copper  Co.,  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 

LINE  MATERIAL  CO.,  South  Milwau- 
kee,    Wis.      (See    display     adv.     page 

National  Acme  Co..  The.,  E.  131st  &  Colt 
Rd..   Cleveland,   Ohio.      "Namco." 

National  Acme  Co..  The,  278  De  Cour- 
cellea.  St.  Henri,  Montreal,  Que.,  Can 


National  Marine  Lamp  Co.,  The.  Fores  t- 
ville.    Conn. 

Reed  ft  Prince  Mfg.  Co.,  Worcester, 
Mass. 

Ryerson  ft  Son.  Joseph  T.,  16th  ft  Rock- 
well Sts..  Chicago,  I1L 

St.  Louis  Screw  Co.,  Clarence  St.  & 
Bulwer  Ave.,   St.  Louis,  Mo. 

Spa/ford  Machine  Screw  Works.  Inc., 
Morgan     ft     Market     Sts.,     Hartford. 

Waterbury     Mfg.     Co.,    236    Grand     St, 

Waterbury,  Conn. 
Western    Screw    Products    Co.,    8221    S, 

Broadway.  St  Louis,  Mo. 
SCREWS,  WOOD.— Screws  having  a 
sharp  tapering  point  and  widely  spaced 
threads,  for  use  in  wood.  While  the  ma- 
chine screw  has  closely  set  threads.  bcJ 
cause  It  usually  (Its  into  metal  of  equal 
strength,  the  wood  screw  secures  its  hold 
in  a  weaker  material  and  therefore  must 
have  a  greater  proportion  of  the  thread 
space.  Flat  or  round  heads  are  usually 
furnished  on  wood  screws,  although  othef 
styles  can  be  secured.  Wtiod  screws  are 
mostly  made  of  Iron  or  steel,  but  brass 
screws  are  also  much  used  where  freedom 
from  rusting  Is  Important  as  In  electrical 
instrument  bases  and  boxes.  They  are 
made  in  a  wide  range  of  standard  sizes. 
Manufacturers: 

American   Screw   Co.,   Providence,   R.    I. 
Hungerford  Brass  &  Copper  Co.,  U.   T„ 
80    Lafayette    St.,    New    York,    N.    Y. 
"Star  Brand." 
LINE    MATERIAL    CO..    South    Milwau- 
kee,    Wis.     (See    display     adv,     page 
1278.) 
Parker    Co.,    The    Charles.     43    Elm    St., 

Merlden,   Conn. 
Reed     &     Prince     Mfg.     Co.,     Worcester, 

Southlngton   Hardware   Co.,   The,    South- 

Spaftord'  Machine  Screw  Works,  Inc.. 
Morgan     &     Market     Sts..     Hartford. 

Stowell'    Screw    Co.,    Ltd..    The,    200    St 

Paul  St,   w,   Montreal,   Que.,   Can. 
Waterbury    Mfg.     Co.,     236     Grand    St., 

Waterbury,  Conn. 
SCRUBBERS,  MOTOR-DRIVEN, 

FLOOR.— Machines      In     which     horizontal 
rotary    brushes    are    driven    by     electric 


also  made.    They ...  .... 

converging  squeegees  with  a  motor-driven 
pump  for  sucking  up  the  water.  These 
machines  are  used  for  scrubbing  floors 
where  the  space  Is  large,  as  in  office  - 
building  halls,  or  where  the  floors  are  par- 
ticularly old  or  dirty.  While  a  machine 
of  this  sort  is  not  well  adapted  to  use  In 
small  rooms  or  where  there  are  many  ob- 
structions, it  may  be  used  to  considerable 
advantage  where  the  area  Is  large,  espe- 
cially In  long  corridors,  large  assembly 
halls  and  dining  rooms  with  removable 
furniture,  depot  writing  rooms,  etc.  One 
machine  does  the  work  of  a  large  group 
of  scrubwomen. 

Manufacturers: 

American  Scrubbing  Equipment  Co.. 
Inc.,  ISO  N.  Wabash  Ave..  Chicago.  111. 


INTERNATIONAL  FLOOR  MACHINE 
CO..  161  W.  36th  St.  New  York,  N.  Y. 
"International."  See  descriptive  ad- 
vertisement under  Rubbing  and  polish- 
ing  machines,    motor-driven. — Adv. 

KELLEY  ELECTRIC  MACHINE  CO..  Ill 
Dearborn  Street.  Buffalo,  N.  Y.  The 
Kelley  floor  machine  (or  waxing,  pol- 
ishing and  reflnlBhlng  all  floor  sur- 
faces, for  scrubbing  or  shampooing  car- 
pets, and  for  surfacing  or  rubbing 
down  composition,  mosaic,  terra  no. 
and  concrete  floors,  Is  a  big  labor  saver 
and  does  efficient  and  thorough  work 
In  one-fifth  of  the  time  Of  Old  meth- 
ods, equipped  with  scrubbing,  waxing 
and  polishing  or  wire  brushes,  grinder 
head  with  carborundum  stones  or  sand- 
ing pad.  Cut  shows  machine  on  scrub- 
bing brush.  Insert  grinder  head.  Built 
to  operate  on  lighting  circuits  or  110 
or  220  volts,  a-c.  or  d-c.  The  special 
Kelley  Universal  operates  on  either  25- 
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cycle.  60-cycIe  or  direct  current  and 
Is  the  machine  for  contractors  to  use. 
Furnished  with  floor  handle  for  floor 
work  or  table  handles  for  bene*  •»  rk- 


Kelley  Floor  Machine 


Kent 


The, 


Landers.  Finry  ft  ( 
Appliance  Dlvl-'- 
"Connersvllle." 

SCRULtX.— Trade  name  for  guy  anchors 
manufactured  by  W.  N.  Matthews  & 
Prother,  Inc.,  2912  Easton  Ave..  St.  Louis, 
Mo. 

SE,— The  form  Se  la  the  chemical  sym- 
bol for  the  element  selenium. 

SEA  LINE  PLAN ER.— Trade  name  for 
power  transmission  belting  manufactured 
by  the  Chicago  Belting  Co..  113-26  N. 
Green  St.  Chicago,  nil. 

SEA  WAVE.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Voss  Bros.  Mfg.   Co.,  Davenport.  Iowa. 

SEABOARD  METAL  CORP.— North  Ar- 
lington, N.  J.  Manufacturer  of  solder, 
etc.     Branch,   New  York,  N.  Y. 

SEACO.— Trade  name  for  electric  heat- 
ing pad  manufactured  by  the  Standard 
Electrical  Appliance  Co.,  Beverly,  N.   J. 

SEAL  OIL.— Trade  name  for  belt  dress- 
ing manufactured  by  the  Whitlock  Mfg. 
Co..  1506  W.  112th  St,  Cleveland,  Ohio. 

SEALET.— Trade  name  for  terminal  fit- 
tings manufactured  by  the  Butte  Electric 
&  Mfg.  Co..  634  Folsom  St..  San  Francisco, 
Cal. 

SEALING     MACHINES,     ELECTRICAL- 


.  — fastening  the  wrapp... „_  

of  bread,  cartons  containing  cereals, 
cults,  etc.  The  term  is  also  some  I 
applied  to  electrically  heated  machine 
melting  the  sealing  compound  used  t 
over  the  countersunk  screw  heads  or 
backs  of  switches,  cutout  bases,  etc. 
Manufacturers: 


.  .  ...     Ml    W.     42nd 

St..    New   York,    N.    Y.     "Prometheus." 
SEALING     PLUGS.— See    Plugs,     conduit 
sealing. 

SEALING        TOOLS,       METER.— Sealing 
tools  are  hand  punches  of  special  construc- 


i  dies  In  the  Jaws  which 


tlals. 


mblem 


these  will,  be   shown   on    the   seal    when    it 
is  sealed.    This  makes  it  necessary  to  de- 
stroy the  seal  or  the  emblem  in  order  to 
remove  the  sealing  ^vlre. 
Manufacturers: 
American  Casting  ft  Mfg.  Corp.,  30  Main 

St.,  Broklyn,  N.  Y. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203-1223 .) 
METROPOLITAN  ELECTRICAL  PROD- 
UCTS CO.,  1250  Atlantic  Ave.,  Brook- 
lyn. N.  Y. 


when  warm  and  hard  or  brittle 
It  Is  used  on  electrical  apparatus  to 
up  cracks  and  holes,  especially  to  ( 
screw  holes  and  seal  the  screws  In  p 
It  is  also  used  to  Insulate  otherwise 
posed  metal  parts,  as  pieces  of  copper 


and  receptacles. 


is.    I 

gle 
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SECOHMMETERS 


whrrcj  t(i0 matal  is  set  In  a 
slon   fn   the  body  or  base. 
Manufacturer*: 


S  Park  Row,  New 


Awe.   Jersey   City.   N.   J. 
Inm] Lit ing    Materiniq    < \i 
Detroit. 


432     Dan  forth 


India napoIlL,   

Prest-O-Lite   Co.    of   Canada.    Ltd.,    Hill- 
crest   Park,  Toronto,  Ont.,   Can. 
rJ^_.9°i-^ll,Bm-  196  William  St. 


r  and  demand  n 


thorized  persons.  A  wire  It 
,   and   the  two   ■ 


looped  throufi 
the  removal  < 


through    the    holes    In    the    ,„„..,,     „.-.,,         , 
sealing-  tool   Is   then   used    to  compress    (he 
disk  sufficiently  to  prevent  the  withdrawal 
of  the  wire. 
Manufacturers; 
merlcan  Casting  &  Mfg.  Corp.,  30  Main 


:   Co.,    New    Britain 


St.,   Brooklyn,    N.    T. 
Corbin   Cabinet  "  --"      " 

METROPOLITAN  ELECTRICAL  PROD- 
UCT3  CO..  1350  Atlantic  Ave..  Brook- 
lyn,  N.  r. 

Spencar  Mfg.  Co.,   a.  M-.  Washington   & 


trie    i 


r    elee 


cago,  ill. 

SEARCHLIGHTS.— Searchlights  are  ape- 
row   spread    to  a   licht   hepiT,,  pf, extremely 

Infill  intensity  so  as  lo  project  tie  liiilit  H 
very  great  distances.  Almost  73  s^arch- 
1Jf!it?_ar?  °f  l.he  are-Ump  type  employ  Inc 


carbon  electrodes,  Wher 


tensity  o 


projected  light  ana  limited  range  I 
dent  Incandescent  lamps  mav  he  uj»**h  "hw 
their  Held  is  quite  restricted  because  the 
filament  l»  not  sufflclently  concentrated 
in  the  larger  sizes,  such  as  1000  watts-  in- 
candescent searchlights  are  more  con - 
Ehm1'.™"*  apolllEhts.  which  see.  Search- 
light   arcs    arc    arranged    either    for    auto- 

ap  o°;  iawsffif«?&a 

s«s*  V.™".  "™S?  J'iSvKa  331 

ivlly    painted   on    the    back    " 


BRENKERT   LIGHT   PROJECTION  CO 
M      Cortland      Ave.,       Detroit,       Mich. 

Canadian  General   Electric  Co.,   Ltd.,   Ml 

King  St.,  W..  Toronto,  Ont.,  Can. 
Chicago   Stage   Lighting  Co.,    112   N.   La- 

Salle  St.,  Chicago,  III. 
Cooley      Electric      Co..      George     R.,      913 

Western    Ave..    Seattle,    Wash. 
CROUSE-HINDS  CO.,  Wolf  &  7th  North 

Sis.,   Syracuse.    N.    Y.      "Imperial." 
ELECTRIC    SERVICE    SUPPLIES    CO. 

nth  &  Cambria  Sts..   Philadelphia.   Pa 
GENERAL     ELECTRIC     CO.,     Schenec 

tady,  N.  Y  A  complete  line  of  search 
lights  which  mee 
fully    the    demand    (oi 

reliable  projectors,  in. 
eluding  an  18-ln.  in 
candescent  lamp.  1000 


diar 


60 


,D  plied. 


inches 


light  projectors  are  arranged  for  ha: 
pilot-house,  shaft,  rope  and  elect  rn 
control.  The  electrically  controlled  pro- 
jector, athough  more  expensive,  pro- 
vides    thp     mnir     flfltlarnn1r.rv     trtrm     tv 


base    and    electrically    < 

that   the   searchlight   be 
movement    of    its    har 


9  Bier 


(See     display 

Newton.    Charles    I.,     305    W.     15th    St.. 
New  York.  N.  Y. 

The,  Forest- 


that   the 

atmosphere,  bui 
as  possible  aga 
<-..,„ ^   then 


■  ng    i 


searchlights  a  .„. 
closes  the  mirror. 


the 


commercial  forms  of 
drum  or  housing  cn- 
rbon  and  lamp   mech- 

fh^lvLAf1?.™  i°Vet:  ia  n"lda"nepufdBfn 
S?»  i2?»™  '"e  housing:  the  whole  unit 
may    be    turned    horizontally    or    vertically 

of     a      motor'  W^Sf™d    ^Icl  b>'  me°"" 

ptrr^KhhSv^^rz^eSHs 

j^firchl/ghte  of  very    large   diameter  wlik-i, 
s  the  focal  length  and  narrows  th( 


angle    , 


lally    for  1 


essfuily    employed    In 


On 


ilrc  raft 

-#S,JaIchli*nts  ?re>.  UBed  for  a  Kreal  variety 
™VrP08C?.and  th,elr  uso  |H  constantly  ln'- 
craasing      On  naval  and  mercantile  vessels  „ 

Tart,  in  special  signaling  and  In  docking 
lights  are  used  for  mlUtarj 
ctacular  lighting  purposes' 
""'""of  Niagara   Fulls  and 

rnfY  "f"~~*"*"a'  balloons  and  other  air- 
Manufacturers: 

ApTmi?™n"i?Fv  ncf.T   ^T6     E"Sine     Co.. 

Elmirn.    N.    Y.        LaFrance  " 
AN,'i%,i.SON       ELECTRIC      &      EQUIP- 

MttWT   ™      ,r.,_„,0    Whltlng.  8t7ch|. 


'    waterfalls,    I 


S   &  M  i. 

ntp-CQ..   118   1 

V.   3fith  St.,   L- 

Angeles. 

Cal.       N^ 

Sperry    (1 

rhe,    Manhatt 

Bridge 

loza,    New  Yo1 

•It,  N.  Y. 

SEARS, 

HENRY       D,- 

BostS".       MM 

IiiiHiffictun 

r    of    electrica 

nd    special 

cs.      Main    of! 

ce,    SO    Bofiat 

t.,   Boston, 

Mass.      Facto 

y.    Sclienectat 

.   Y.     Bran 

ch  office,  345   Fifth   Ave,    .v. 

ork,  N.  Y. 

("Fabrikoid"     upholstery    material 


Hale  &  Kilbnrn  Corp..   1800  Lehigh  Ave., 

Philadelphia,  Pa. 
Hey  wood     Bros.     &     Wakefield    Co..    309 
Washington   St..   Boston,   Mass.     "Hey- 
wood-Wnkefleld." 
St.  Louis  Car  Co.,  S0O0  N.  Broadway,  St 

Louis,  Mo. 
Scnrrlt  Car   Seat   &   Mfg.   Co.,   5037   Mt. 

Klsaock  Ave.,  St.  Louis.  Mo. 
SEATS,  CONDUCTORS'  AND  MOTOR- 
MEN'S. — An  Item  of  car  equipment  fre- 
quently provided  for  motorman  or  con- 
ductor on  street  railway  and  many  lnter- 
urban  cars,  usually  of  stool  type  and  port- 
that  it  may  be  changed   r 


rain    t 


the   Other    as   the 


at    I 


mlnals. 


of  fixed  folding  type  of  such  design  that 
>t  will  fold  back  against  the  end  of  vesti- 
bule or  It  may  be  folded  up  and  placed  be- 
hind a  panel  or  door  when  not  In  use,  and 
thus  be  out  of  the  way  and  not  take  up 
useful  space. 

Manufacturer*: 

Brill  Co.,  The  J.  G..  Mnd  St.  &.  Wood- 
Innd   Ave.,   Philadelpma,   Pa. 

ELECTRIC  SERVICE  SUPPLIES  CO.. 
lTth  &  Cambria  Sts.,   Philadelphia,   I'D 

Hey  wood  Bros.  &  Wakefield  Co..  209 
Washington  St..  Boston,  Mass. 

SEATS.  LINEMEN'S  POLE.  — Where 
linemen  have  occasion  to  do  a  considerable 
amount  of  work  on  a  pole  In  one  position, 
is  In  Jointing  cables,  the  use  of  a  line- 
man's seat  facilitates  the  work.  The  pro- 
vision of  such  facilities  tends  to  increase 
efficiency  and  expedite  the  work.  These 
seats  are  usually  made  of  angle  or  channel 
Ton,  with  either  a  wooden  seat  or  Iron 
slats.  The  frame  Is  securely  braced  to  the 
pole  by  two  bracket  arms. 

Manufacturers: 

Diamond    Expansion    Bolt    Co..    10    West 


-Hallett."  (See  disp: 
1254.) 
HUBRARD  &  CO..  I 
Peirce  pole  seats,  in  a  c 
held  n  dead  weight  of  1, 
deflection.  The  frames 
all  styles  of  Peirce  sea 


s  are  made  of 


backs,    and   when    placed   crosswise 

of  the  limitations  of  car  width  n 
necessity  for  an  aisle  or  passi 
lengthwise  of  the  car,  this  type  < 
usually  is  designed  to  accomrciodat 
two  passengers.  The  parts  ot  cros; 
are,  the  pedestal,  sent,  frame  end} 
porting     frn 


vith   t 


f  ol  r 


type)  a 


—      When   the    cor 

operates  from  either  end  according  to  di- 
rection of  trip,  cross  seats  are  frequentb 
designed  to  be  reversible,  I.  e„  the  back 
can  be  placed  at  either  side  of  the  cushion 
according  to  direction  of  car  or  desire  of 
passengers.  Seats  arranged  along  the 
sides  of  a  car  are  called  longitudinal  seats. 
These  consist  simply  of  cushions,  support- 
ing frame  and  back. 

The  senting  arrangement  of  clcctrle  rail- 
way cars  Is  usually  a  combination  of  the 
<ross  and  longitudinal  types,  although  the 
use  of  longitudinal  seats  only  provide!  the. 
maximum  width  of  aisle  and  stand,  ng 
room.  The  combination  of  the  two  types 
with  the  minimum  allowance  in  longtltud- 
'"■"'   "•'■''■-■  — ■*<-' -'"-  clear  spaces  at 


earn     railway     suburban 


MENT   CO.,    154-1 


[loaned,    economical    and    sanitary   sea 
Manufacturer*: 
Brill  Co..  The  J-.  G..  62nd  St.  &.  Wool 

Ave..   Philadelphia.    I 'a. 

mt  de   Nemours  &  Co..   Inc.,  1 
Wilmington, 


faoture  four  different  styles  of  scats 
,  made  under  the  specifications  or  the 
Bell  Telephone  Co,  See  pages  212  and 
213  of  Hubbard's  catalog.  (Slater  & 
Barnard,  Ltd.,  of  Hamilton.  Ont.,  act 
as  Hubbard's  Canadian  agents.)— Adv. 
Lanz  &  Sons,  Mathew,  Pittsburgh,  Pa. 
sMeckel,    Fred    L..    B-13   E.    13th   St..   Chl- 

■<aigo,  111. 

BEAfTLE,  MACHINE    WORKS.— Lani 


Manufacturer: 


*•        'I 
OOgK 
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ar.  of  the  time  between  two  sue- 

-' *    •'■■    —    across    the 

.   .  —  —  Ihe  second  of 

cue    ordinary    watch    or    clock    when    It    Is 
properly  regulated.     The  minute,  hour,  day. 


ble,  so  that  when  run  down  It  can  be  re- 
stored to  Its  original  condition  of  electrical 
activity  by  forcing  through  It  a  charging 
current  in  the  opposite  direction  to  the 
discharge  current.  The  common  storage 
battery  is  the  best  example,  and  the  lead 
battery  the  best  known  of  these.  Starting 
with  one  Plate  Spongy  lead  and  the  other 
lead  peroxide,  the  electrolyte  being  dilute 
sulphuric  acid,  the  discharging  action 
forms  lead  sulphate  on  both  plates.  The 
charging  current  changes  these  back  to 
spongy  lead  and  lend  peroxide,  and  sends 
the  acid  back  into  the  electrolyte,  thus  re- 
storing the  original  condition.  On  dis- 
charge, therefore,  such  a  battery  serves 
as  a  secondary  source  of  e.m.f.  and  It  Ir 
therefore  called  a  secondary  battery,  ns 
contrasted  with  a  primary  battery  which 
produces  electrical  energy  direct  from  a 
nonreversible  chemical  reaction.  See  Bat- 
teries: also  Batteries,  storage. 

SECONDARY  OF  A  TRANSFORMER— 
The  winding  of  a  transformer  which  de- 
livers energy  to  the  outgoing  line  Is  terme. 
the  secondary  In  distinction  from  the 
primary  which  receives  the  incoming 
energy.  In  a  transmission  system  the  sec- 
ondary Is  the  higher  voltage  at  the  point 
of  supply  and  the  lower  voltage  at  the  re- 
ceiving station.  In  distribution  systems 
the  secondary  Is  the  low-voltage  circuit 
from  which  buildings  are  supplied.  Ti.e 
term  secondary,  as  applied  to  circuits,  is 
therefore  most  frequently  associated  with 
tow  voltages. 

SECONDARY  REACTIONS.  — Assumed 
chemical  reactions  which  the  Ions,  upon  be- 
ing liberated  by  the  electrolysing   ~   ~~ 


1   the 


r  the   ( 


lyte.       At    the    cathode,    for    instance 
cation    may    reduce    the    cathode,    i 

Jathodlc    reduction,    or    "    -J 

iecompoae    t"-"      '     ' 

Jytic  reductli 

liberated  from  a  sodium  salt  In  solution 

said   to   decompose  water  and   liberate  ' 

anode    and    bring 

metal  refining;  or  u  may  aaauce  tne  elec- 
trolyte), as  In  electrolytic  oxidation,  or  as 
when  the  SO.  ion  converts  a  ferrous  salt 
in  solution  Into  a  ferric  salt:  I  FeSO.-t 
SOt=Fe.(SO0«. 

SECRET-PHONE.— Trade  name  for  tele- 
phonic listeners  for  detectives,  made  by 
the  Globe  Phone  Mfg.   Co.,  Reading.  Mass. 

SECTION.— A  section.  In  electrical  cir- 
cuits, is  an  Insulated  length  of  line  fur- 
nished with  its  own  feeding  circuit.  The 
term  Is  used  mostly  on  electric  railway 
lines  where  the  trolley  wire  Is  sertlnn«.l- 
iied  a-'  - '  '■■■  ' 


SECURITY.— Trade  name  for  wiring  de- 
vices manufactured  by  the  E.  H.  Freeman 
dectrlc  Co..  SOS  E.  State  St.,  Trenton 
N.  J. 

SECURITY.— Trade  name  for  portable 
lamp  guard  manufactured  by  the  McCLH 
Mfg.   Co..   Valparaiso,  Ind. 

SECURITY.— Trade  name  for  lightning 
reds  manufactured  by  the  Security  Light- 
ning Rod  Co.,  606-612  S.  Tine  St.,  Burling- 
ton, Wis. 

SECURITY  ELECTRIC  LAMP  CO.— 131 
8.  Clinton  St..  Chicago.  111.  Manufacturer 
of     Incandescent      lamps.        President,      W. 


-  Gross 


SECURITY  ELECTRIC  MFG.  CO.— 1463 
W.  Ohio  St.,  Chicago,  111.  Manufacturer  of 
electric    heating    appliances,       Partnership, 


of  light- 
fittings. 


Runkel.  Main  office  and  factory,  806-612 
S.  Fine  St.,  Burl  ngton.  Wis.  Branch  of- 
fice, 1004  Press  Bldg..  Bingham  ton,  N.  Y. 
S  ECU  RO.— - Trade  name  for  grease  cups 
manufactured    by   the   Lunkenhaimer    Co., 


Cincinnati,  Ohio. 


SEE   ELECTRIC   ELEVATOR  CO.,   A.   B. 


_  __T    sole   owner:    gt ,. 

Nils  O.  Llndstrom.  Main  office.  220  Broad- 
way, New  York.  N.  Y.  Factory,  Jersey 
Clt.v.  N.  J.  Branch  offices,  Washington. 
D.  C;  Baltimore.  Md.;  Boston.  Mass.; 
Philadelphia.  Pa.:  Cleveland.  Ohio;  Hart- 
fcrd,   Conn.;   Montreal,  Que.,'  Can. 

SEEBECK  EFFECT.— If,  In  a  closed 
circuit  consisting  of  two  different  metals. 
Iho  two  Junctions  are  kept  at  different 
temperatures,  a  permanent  current  will 
(low.  If  the  circuit  Is  made  of  copper  and 
iron  and  If  one  Junction  is  kept  at  the 
t'-mnerature  of  melting  ice  and  the  other 
at  that  of  boiling  water.  It  Will  be  found 
that  the  current  passed  from  copper  to 
Iron  across  the  hot  Junction.  If.  however, 
the  temperature  of  the  hot  Junction  be 
raised  gradually  the  e.m.f.  In  the  rlrfuii 
slowly  reaches  a  maximum,  then  sinks  to 
lero  and  Is  flnallv  reversed.  This  Is  known 
as  the  Seebeck  effect. 

SEEBURG  PIANO  CO.,  J.  P.— 419  W. 
Erie  St..  Chicago,  III.  Manufacturer  of 
•  lea  ■irlojilly  operated  pianos  and  organs. 
President.    J.    P.    Seeburg;    vice-president. 

SEEHAUSEN,  WEHRS  *  CO.— ITS  N. 
PranH'n  St..  Chicago.  111.  Manufacturers 
o(  oil  filters  and  boiler- tube  cleaners. 

SEELITES.— Trade  name  for  luminous 
nentlnnts  nnrt  tacks  manufactured  by  T. 
P.  Smith  &  Co.,  1531  Cherry  St.,  Philadel- 
phia,  Pa. 

SENOA  CHEMICAL  CO.,  THE.— 369 
Pine  St.,  Providence,  R.  I.  Manufacturer 
of  soldering  paste. 

SEFTON  MFG.  CO.— 1301  W.  35th  St., 
Chicago,  III.  Manufacturer  or  corrugated 
fiber  cartons  and  boxes.  President  and 
treasurer.  J.  E.  Clenny;  vice-president  and 
general  msnarter.  W.  J.  Evans,  Jr.:  secre- 
Chlcago, 


tary.   H.   H.     _ 

111.;   Anderson.   Ind.;   Brooklyn,    N.    Y. 

SEGUR.— Trade  name  for  armature  coil 
winding,  taping,  forming  machines,  etc., 
manufactured  by  the  Electrical  Manufac- 
turers Equipment  Co..  712  Postal  Tele- 
graph Bldg..  Chicago,  HI. 

SEGUR— Trade  name  for  coll  winding 
machines  manufactured  by  the  Tearless 
Equipment  Co.,    Hanover,   Pa. 

SEIBT.— Trade  name  for  static  radio 
condensers  manufactured  by  Emil  J. 
Simon.   217  Broadway,  New  York,  N.  Y. 

SEIDLER- MINER     CO.-   36      E.      Lamed 

St..    Detroit.    Mich.      Manufacturer    of   did- 

electrical  fixtures  and  wiring  devli 

■     ..■ •£*,  ,.„....^. 

, .„„..    nl 

president,     Anthony     Nl _ . 

treasurer  and  sales  manager,  John  J. 
Miner.  Sales  representative.  Hecker  L, 
Parker.  Ill  New  Montgomery  St.  San 
Francisco.   Cal. 

SE I G  ELITE.— Trade  name  for  gasket 
packings  manufactured  bv  Johns-Manvll'e, 
Inc..  Madison  Ave.  &  41st  St.,  New  York, 
N.  Y. 

SELBY.— Trade  name  for  solder,  copper 
sulphate,  cable  splicing  sleeves  and  other 
lead  products  manufactured  by  the  Ameri- 
can    Smeltexi     Securities     Co.,     Merchants 


5EL( 


>an  Fra 


.  Cal. 


e  name  for  belie  mnnufac- 

ured    by    the    Spies    Electric    Co.,    064    W. 
'an  Buren  St.,  Chicago.   I1L 


S  ELD  EN.— Tra 


3  for 


or  noeklngf 

Randolph  Brandt,  TO' Cortlandt  St.,  New 
York,   N.   Y. 

SELDNER  d>  ENEQUIST,  INC— 86-113 
Hausman  St..  Brooklvn.  N.  Y.  Manufac- 
turer of  soldering  fluid,  nitric  acid  and 
other  chemicals.        ■  , 

SELECTIVE  CALLING  SYSTEMS. 
TELEPHONE. — See      Telephone      selective 

SELECTOR-REPEATER.— An  automatic 
telephone  switch  which  first  acts  as  a  se- 
lector and  then,  having  seized  a  trunk,  acts 
as  a  repeater  of  impulses. 

SELECTOR,  TELEGRAPH— An  auto- 
matic calling  device  In  use  on  railroad  and 
commercial  telegraph  circuits  by  means 
.,    ...,.  =  ..,.         .-_._    dispatcher,    or  a    circuit 


y  attra 


of  a 


.   .  a  distant  .._ 

pre-arranged  sequence  of  Impulses  is 
ismltted  which  operate  an  alarm  bell  or 
se  an  electric  lamp  to  light  up. 


SELECT-O- PHONE— Trade      name      for 

telephone  selective  calling  systems  manu- 
factured by  the  Screw  Machine  Troducts 
Corp.,    1013  Eddy   St.,    Providence.   R.    I. 

SELENIUM.— A  nonmetslllc  element,  re- 
sembling sulphur  and  tellurium  chemically. 
Symbol  Se;  at.  wt.  79.2;  m.  p..  217"  C; 
b.  p.,  690°  C:  sp.  gr..  4.3  to  4.8.  Selenium 
is  round  in  several  a'lotroplc  forms,  to  a 
small  extent  In  native  sulphur  and  /com- 
bined in  sulphides,  also  as  selenldes.  It 
Is    obtained    as    a    brick    red    or    dark    red 

black  crystalline  mass.  Metallic  selenium 
burns  In  air  with  a  bluish  flame  and  a  dis- 
agreeable odor.  It  conducts  electricity  In 
varying  degrees,  Its  resistance  being  de- 
pendent upon  the  effect  of  light,  decreas- 
ing as  it  Is  exposed  to  light.     It  is  used  for 


Manufacturer*: 

Anaconda  Copper  Mining  C 

way.   New  York.   N.  Y7 
Foote  Mineral   Co.,   Philadelphia,   Pa. 


Roessler  &  Hnsstnclicr  Chemical  Co.,  100 
Wll'iam  St..  New  York.  N.  Y. 

SELENIUM  CELLS— Selenium  cells  util- 
ize the  property  ot  selenium  In  which  the 
resistance  Is  affected  by  the  action  of 
light,  being  decreased  by  exposure  to  light. 
Ce'Is  made  up  to  utilize  this  property  con- 
sist of  two  bare  copper  wires  wound  o 


When 


light 


v  stems  for  transmitting  photographs  by 
Megraph.      The    photographic    film    Is    sus- 

.  ... ...  r_rt  of  It. 

nsparency  of  the  film 

will  produce  a  current  or  similar  variation 
which  current  may  be  sent  over  the  wire 
and  received  by  another  similar  device  or 

other  use  for  selenium  cells  Is  for  auto- 
matically governing  the  righting  and  ex- 
tinguishing of  lighthousesT  buoys  and 
other  navigation  guide  lights.  The  use  of 
cells  for  such  purposes  Is  Interesting,  but 
has   not  aa  yet  become  commercially   tm- 

Manufacturers: 

Foote  Mineral   Co..   Inc..  107   N.  19th   St., 

Philadelphia.  Pa. 
Queen-Gray  Co.,  64-70  Johnson  St.,   Ger- 

mantown,  Philadelphia.  Fa. 
SELF- DISCHARGE.— The  action  of  a 
cell  In  discharging  Itself  whenever  a  cir- 
cuit is  left  through  which  the  discharging 
current  can  flow.  This  may  be  a  slow 
lenltage'or  direct  short-circuit  within  the 
cell,  as  through  some  conducting  material 
lodging  between  its  plates  or  other  elec- 
trodes, or  a  more  or  less  rapid  leakage  or 
ven   short-circuit   due  to  external   brldg- 


Selr-  discharge     applies     especially 
to  storage  cells. 

SELF- INDUCTANCE.  —  The  magnetic 
property  or  a  circuit  by  virtue  of  which  a 
change  of  current  In  the  circuit  Induces  an 
e.m.f.  In  the  circuit  which  tends  to  oppose 
the  change  In  the  current.  An  increase  in 
the  current  Is  retarded  and  a  decrease  In 
current  is  likewise  retarded  even  beyond 
the  opening  or  the  circuit  so  that  an  arc  or  - 
spark  may  Jump  across  the  opening  switch 
gap.  This  property  was  formerly  Called 
Ml  (-induction.      Also    see    Inductance. 

Self-Inductance  may  also  be  defined  as 
the  ratio  of  the  magnetic  flux  threading 
through  a  circuit  to  the  current  In  that 
circuit  producing  It.  Like  that  of  induct- 
tnnce.   its  symbol   Is  L  and  its  unit  Is  the 

SELF-INDUCTION.— An  old  name  for 
self-Inductance,  which  see. 

SELF-STARTERS,  AUTOMOBILE— See 
Starters,  automobile,   electric,  complete. 

SELF  VITALIZER.— Trade  name  for 
electrotherapeutic  apparatus  manufactured 
bv  Adon  Products,  Inc.,  516  6th  Ave.,  New 
York,  N.  _Y. 

BELFAST.— Trade  name  for  electrical 
advertising  specialties  manufactured  by 
the  Hcrbi-rts  Kngineertng  Co.,   Inc.,  Slid  ftth 


>:,.  THE— Brooklyn,     N. 

.      Manufacturer  of  switches   for   motion- 
picture  machines. 

SEMAPHORE.— Trade   name  for 
ciators  manufactured    by   Edwards 


K5gle 


SEMAPHORES 


EMF  ELECTRICAL  YEAR  BOOK 


SEPARATORS 


Inc..     104th    &    Exterior    Sta.,     New    York, 
N.  T. 

SEMAPHORES,  RAILWAY  SIGNAL- 
ING, ELECTRICALLY  OPERATED.— The 
semaphore  constats  of  a  wood  or  steel  arm 
fastened  at  It  a  Inner  end  to  a  casting 
called  the  spectacle.  The  spectacle  In- 
cludes the  hub  upon  which  the  semaphore 
rotates  and  It  holds  the  clear  and  colored 

Sass  roundels  whose  various  positions  In 
ont  of  the  signal  lamp  at  night  give  Indi- 
cations of  corresponding  positions  of  the 
arm.  Almost  all  tracks  protected  by  auto- 
matic semaphores  employ  electrically 
operated  mechanisms  for  operation  of  the 
semaphore.  These  mechanisms  are  of  two 
general    types,     bottom- post    and    top-post 


l.h  In    t 


and   I 


i   the   t 


phore  shaft.  Soma  types  have  an  addi- 
tional device,  an  electrical  latch  which 
must  be  energized  to  bring  the  semaphore 


mechanism  has  the  moto 
nected  through  gears  to 
shaft.     When  the  mechanic 


the    semaphore 


mechanisms   are   consequently   so   designed 

slble  will  be  re- 

■>  this   Signal. 
Manufacturers: 

Hall  Switch  ft  Signal  Co.,  Garwood.  N.  J. 
Union    Switch   &   Signal    Co..    Swissvale, 

Pa. 
S  EM  CO.— Trade     name     for 


for  as- 
bestos metallic  sheet  packing  manufac- 
tured by  the  General  Asbestos  ft  Rubber 
Co..  ST  Cumberland  St.,  Charleston.  S.  C. 

SEMIPERMEABLE  MEMBRANE.  —  A 
membrane,  such  as  a  bladder,  which  Is 
permeable  to  one  constituent  of  a  solution 
and  not  to  another.  One  can  be  made 
art  in  dally  by  soaking  a  porous  cell  or 
partition  In  pftaaslum  ferrocyanide  solu- 
tion. r1nslns"ft  off  aulckly  with  water  and 
then  Immersing  In  copper  sulphate  solu- 
tion. The  latter  causes  precipitation  of  a 
layer  of  cupric  ferrocyanide  in  the  pores  of 
the  partition,  making  an  excellent  semi- 
permeable membrane  or  diaphragm.  Such 
diaphragms  are  used  to  measure  osmotic 
pressures  of  solutions. 

SENATE— Trade  name  for  rubber  belt- 
ing manufactured  by  the  Boston  Woven 
Hose  ft  Rubber  Co..  Box  EOT 7,  Boston. 
Mass. 

SENDER,  TELEPHONE.— In  the  panel 
type  automatic  telephone  system,  the 
switchbanks  are  arranged  by  fives  and  the 
groups  of  trunks  by  other  numbers,  while 
the  call  number  Is  decimal  as  In  other 
systems.  The  sender  is  necessary  to  receive 
the  call  number  from  the  calling  device 
and   transform   it  so   that  It  will   correctly 


lal  e 


ork    beca 


e  the  ti 


jator  can  be  made  to  change  the 

ber  differently  in  different  omcea. 

SENECA— Trade  name  for  electrical 
wire  manufactured  by  the  Seneca  Wire  & 
Mfg.   Co.,    Fostorla.   Ohio. 

SENECA  WIRE  ft  MFG.  CO.,  THE, 
Fostorla,  Ohio.  Manufacturer  of  wire. 
President,  J.  H-  Jones;  vice-president,  J. 
A.  Wonder ly:  secretary  and  general  man- 
ager, L.  E.  Klnn;  treasurer,  Ira  Cadwal- 
lader. 

SENG  AUTO  DEVICE  CO.-  -1452  Dayton 
St.,  Chicago,  111.  Manufacturer  of  electric 
horn  switches.  President,  W.  P.  Seng; 
vice-president,  Q.  Burkhardt;  secretary 
and  treasurer,  M.  J.  Seng;  general  man- 
ager, Harry  E.  Wood. 

SENIOR.— Trade  name  for  lubricators 
manufactured     by    the    Lunkenheimer    Co., 


Cincinnati. 

SENSATION.— Trade 
lanufactured     by     the 


for    belting 


SENS1T1VENESS.- 
the    needle      ' 


roe  to  which 

ot  a  galvanometer,  ammeter, 
<r  other  simitar  deflecting  In- 
Ill   respond   to   the   Influence   of 


flection. 

SENTINEL.— Trade      ns 
driven    air    compressors    i 


the  Bawden  Machine  Co..  Ltd.,  1B3-7S  Ster- 
ling Road,  Toronto.  Ont,  Can. 

SEPARATORS,  ELECTROSTATIC.  — 
Electrostatic  separators  are  used  for  the 
concentration  and  separation  of  Ores  and 
Other  materials.  They  operate  to  separate 
the  minerals  In  ore  electromechanically,  by 
utilizing  the  difference  In  electrical  con- 
ductivity of  the  mineral  and  the  rock. 
Moat  minerals  are  good  conductors  of  elec- 
tricity while  moat  gangues  or  rocks  are 
very  poor.  The  separators  are  made  In  a 
number  of  forms,  depending  upon  the 
nature  of  the  ore  being  handled.  In  gen- 
eral, they  operate  by  passing  crushed  ore 
over  a  series  of  revolving  rolls  by  the  ac- 
tion of  gravity.  As  they  are  passing  over 
the  roll  they  are  brought  close  to  an  elec- 
trically charged  electrode  which  places  the 
'--' '    "■'-■       "■■    •c'-   action 

r  the  roll.  A  divider  '"     " J  ""   — 

process  Is  carried  . ... 

succeeding  rolls  over  which  the  ore  passes 
and   when    It   reaches   the   bottom    la   corn- 
Manufacturer: 
Huff  Electrostatic  Separator  Co.,  Box  U, 

Arlington,  Mass. 
SEPARATORS,  MAGNETIC  OR  IRON. 
— The  purpose  of  magnetic  separators  la 
to  remove  magnetic  metals  from  orea  and 
other  materials,  such  as  foundry  refuse  or 
machine  shop  refuse.  They  usually  handle 
the  material  to  be  separated  on  a  conveyor 
belt  which  at  some  point  In  Its  course 
passes  an  electromagnet.  The  metal  Is 
separated  by  either  being  drawn  from  the 
belt  by  attraction  or  the  belt  is  passed 
around  a  magnetic  pulley,  the  nonmag- 
netic materials  falling  off,  the  magnetic 
material  remaining  on  the  belt,  held  there 
by  the  attraction  of  the  pulley.  Another 
method  Is  to  drop  the  material  onto  a  ro- 
tating cylinder  at  such  an  angle  that  it 
will  tend  to  rebound.  A  stationary  mag- 
net within  the  cylinder  magnetises  It  at 
the  point  struck  by  the  falling  material. 
The  nonmagnetic  material  rebounds,  sep- 
arating It  from  the  magnetic  metals  which 
cling  to  the  cylinder  until  they  reach  Its 
nonmagnetic  portion.  For  separation  of 
Iron  of  low  or  various  degrees  of  permea- 
bility separators  with  a  series  of  magnets 
of  Increasing  intensity  are  used.  The  ma- 
terial Is  conveyed  on  a  belt  beneath  the 
magnets  and  each  kind  of  iron  separated 
at  the  magnet  of  intensity  sufficient  to  re- 
move It  The  Iron  of  low  permeability  in 
passing     beneath      each 

some  magnetism   and   win..    _. 

last  stage  Is   sufficiently   magnetized  to  be 
removed. 

Separators  are  sometimes  designed  for  a 
special  purpose  and  embody  other  features; 
for  instance,  for  separation  of  foundry 
refuse  they  divide  the  dirt  Into  sand  and 
lumps  as  well  as  removing  the  Iron.  Aside 
from  their  use  In  separating  different 
grades  Of  Iron  ore  or  removing  Iron  nails. 
screws,  Chips,  etc.,  from  refuse  of  found- 
ries, machine  shops,  etc.,  magnetic  sep- 
arators are  used  to  remove  Iron  nails, 
tools,  nuts,  spikes,  or  broken  parts  of 
machinery  from  material  to  be  crushed  or 
ground;  In  this  way  the  crushers  or  grind- 


that 


protected 
t  left  In. 

Manufacturers: 

CUTLER- HAMMER  MFO.  CO.,  THE, 
Milwaukee.  Wis.  C-H  Magnetic  Sepa- 
rators are  used  extensively  tor  remov- 
ing- tramp  iron  from  coal,  and  non- 
magnetic ores  before  the  material 
enters  the  crusher.  C-H  Magnetic 
Separators  are  also  used  in  paper  mills. 
In  the  production  of  cement  gypsum, 
limestone,  terra  cotta.  as  well  aa  In  the 
freeing  of .  grain,  spices  and  tobacco 
from  bits  of  Iron  and  steel  before 
grinding.     The  C-H  Magnetic  Separator 


C-H  Magnetic  Separs 


traded  to  and  held  firmly  against  the 
belt  until  outside  of  the  magnetized 
■one  at  some  point  beyond  the  under 
Side  Of  the  pulley.  Here  the  Iron  drops 
off  the  belt  and  may  be  collected  in  a 


box  or  otherwise  disposed  of  and  thus 
kept  separate  from  the  nonmagnetic 
material,  which  continues  on  Its 
course.  See  display  adv.  pages  lZtt- 
1230.— Adv. 


Magnetic    Mfg.    Co.,    TT4   Wlndlake    Ave., 


United   Iron    Works,    Inc.. 
Mo. 


i    City. 


SEPARATORS.  OIL.— -The  exhaust  steam 
leaving  an  engine  cylinder  contains  small 
quantities  or  cylinder  oil  which  would 
coat  the  inside  of  condenser  tubes  or 
boilers.  The  effect  of  this  Him  of  oil  la 
that  of  a  heat  insulator,  reducing  the  effi- 
ciency Of  the  condenser  and  possibly 
causing  pockets  to  develop  In  the  boiler 
where  exposed  to  the  flames  In  the  fur- 
nace: the  latter  Is  a  serious  source  Of 
danger,  and  it  la  therefore  necessary,  as 
well  as  desirable,  to  remove  this  oil  from 
the  exhaust  steam.  This  Is  done  In  a 
separator  connected  In  the  exhaust  pipe 
Of  the  engine  by  reversing  sharply  the 
direction  of  tha  current  of  steam  by  means 
of  baffle  plates,  etc.,  much  the  same  as 
In  the  steam  separator. 

Manufacturer*: 

Anderson  Co..  The  V.  D..  19S5  W.  96th 
St.,  Cleveland.  Ohio. 

Burt     Mfg.     Co.,     The.     Akron,     Ohio. 


so.  111. 
ie,    Ltd., 


,    836    1 


Michigan    Ave.,    Chi- 
.    Patrick    St,    Mon- 


Elllott  Co.,   Frlck  Bhlg..   Pittsburgh,   Pa. 

"Elliott" 
Grlscom- Russell  Co..  1141  West  SL  Bldg.. 

New  York.  N.  T.     "Bundy." 
Hoppes  Mfg.  Co.,   The.  Belmont  ft  Larch 

Sta..    Springfield.   Ohio. 
H.  S.   B.   W.-Cochrane  Corp..   17th   St.   A 

Allegheny  m  Ave.,       Philadelphia.       Pa. 

Illinois  Engineering  Co.,  Racine  Ave.  St 
21st   St.,    Chicago,    III.      "Eclipse." 

National  Pipe  Bending  Co.,  The.  River  ft 
Lloyd   Sta.,   New  Haven,   Conn.     "Na- 

Ohio  Body  ft  Blower  Co..  Swartwout 
Specialty  Division.   Cleveland.   Ohio. 

Petroleum  Iron  Works  Co.,  The.  Drawer 
539,    Sharon,    Pa-     "Washington " 

Power  Plant  Specialty  Co.,  Monadnock 
Block,   Chicago,   111.     "Vater." 

Schutte  ft  Koertlng  Co..  1156  Thompson 
St.,   Philadelphia,   Pa. 

Strong.  Carlisle  ft  Hammond  Co.,  The, 
Cleveland.  Ohio.      "S.  C.   ft  H." 

United  Machine  ft.  Mfg.  Co..  Canton, 
Ohio.    "Mosher." 

Webster  ft  Co.,   Warren,    Camden.   N.   J. 

Williams  Valve  Co..  The  D.  T..  Cincin- 
nati.  Ohio.     "Cookson." 

Wright-Austin  Co..  Detroit,  Mich.  "Aus- 
tin." 

SEPARATORS.  STEAM.— Free  water  In 
the  steam  entering  an  engine  cylinder  or 
turbine  is  undesirable  because  It  carries 
of  the  steam,  and  In  ex- 
"      cage 

lnder  head  and  also  severe  erosion  of 
turbine  blades.  To  remove  It  a  steam  sep- 
arator is  installed  at  the  boiler,  or  In  the 
live  steam  header  leading  to  the  steam 
chest  With  an  efficient  separator  the  dry 
steam  should  not  contain  above  1%  of 
water  at  most.  The  separators  operate 
mostly  on  the  principle  of  a  sudden  change 
In  direction  of  the  steam,  which  throws  out 
and  collects  the  heavier  particles  of  water. 
The  Important  makes  may  be  classed,  ac- 
cording to  their  construction,  into  (1)  re- 
verse current.  ())  centrifugal  force,  (»> 
baffle  plate,  and  (4)  mesh  types.  By  using 
superheated  steam  the  necessity  for  a 
separator  is  eliminated. 

Manufacturers: 

Anderson  Co..  The  V.  D.,  1SSE  W.  MUl 
St.,  Cleveland,  Ohio. 

Crane  Co.,  816  S.  Michigan  Ave..  Chi- 
cago, 111. 

Crane.  Ltd..  IltO  St  Patrick  St.,  Mon- 
treal, Que.,  Can. 

Direct  Separator  Co.,  Syracuse,  N.  Y. 
"Sweet,r 

Elliott  Co.,  Prick  Bldg.,  Pittsburgh,  Pa 
•EUiOtt." 

Goldle  ft  McCulloch  Co.,  Ltd.,  The,  Gait. 
Ont.  Can. 

Grlscom.Russell  Co.,  1141  West  St.  Bldg., 


he  energy  o 


New  York.   N.  Y. 


"Stranton." 


Sta.,    Springfield,    Ohio. 


SEPARATORS 
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H.  S.  B.  W. -Cochrane  Corp..  17th  St.  * 
Allegheny  Ave.,  Philadelphia,  Pa. 
-Cochrane." 

Illinois  Engineering  Co..  Racine  Ave.  A 
21st    St.,    Chicago,    111.      "Eclipse." 

Mason  Regulator  &  Engineering  Co., 
Ltd..  The.  135-53  Dagenals  St.,  Mon- 
treal,  Que.,  Can. 

Nicholson  &  Co.,  W.  H.,  125  Oregon  St.. 
Wilkes-Barre,    Pa.      "Wyoming"1 

Ohio  Body  &  Blower  Co..  Swart wout 
Specialty   Division,   Cleveland.    Ohio. 

Patterson- Kelley  Co.,  Inc.,  28  Cortlandt 
St.,    New   York,    N.   Y. 

Pittsburgh  Valve,  Foundry  &  Construc- 
tion Co..  Pittsburgh.  Pa. 

Plant  Engineering  &  Equipment  Co.. 
Inc.,    132    Broadway,    New    fork.    N.    Y. 

Power  Plant  Specialty  Co.,  Monad  nock 
Block.   Chicago,   III.      "Vater." 

Robertson  &  Sons,  James  L..  78-80  Mur- 
ray St.,  New  York,  N.  Y.  "Hlne 
Eliminator." 

Schutte  Si  Koertlng  Co.,  1156  Thompson 
St..   Philadelphia,   I 'a. 

Strong.  Carlisle  &  Hammond  Co.,  The, 
Cleveland,  C 

United    Mach 
Ohio.     "Mosher.' 


Wright-Austin  Co.,  Detroit.  Mich.    "Aus- 


their  name  Indicates,  to  separate  the 
plates.  Rubber  and  wood  are  used  almost 
entirely  now,  though  formerly  glass  tubes 
and  rods,  glass  wool,  porous  porcelain 
plates  and  certain  gelatinous  compounds 
were  used  to  a  limited  extent.  Wood 
separators  are  generally  made  of  cherry 
or  some  other  hard  wood.  They  are 
grooved  on  both  sides.  leaving  a  central 
web  with  ridges  on  each  side.  The  size  of 
the  separator  Is  approximately  that  of  the 
plates  and  In  thickness  they  range  from 
%  to  3/16  In.  They  are  usually  treated 
with  acid  before  being  placed  In  the  bat- 
Rubber  separators  have  been  made  In  a 
number  of  types.  Flat  sheets  with  a  few 
perforations  have  been  used,  but  these  had 
the  disadvantage  of  not  permitting  the 
electrolyte  to  act  on  the  plates  as  freely 
as  was  necessary.  To  overcome  this,  vari- 
ous methods  of  using  ribbed  and  corru- 
gated plates  have  been  developed.  Some 
very  thin  sheets  of  finely  perforated  rub- 
ber are  sometimes  used  In  conjunction 
with  wood  separators  as  a  protection  for 
the  positive  plates. 
Manufacturer*: 


Campbell    Electric    Co.,    1629    Wyandotte 

St.,   Kansas  City,  Mo. 
Canadian     National     Carbon     Co.,      Ltd., 

Hlllcrest  Park,  Toronto.  Ont.,  Can. 
Carlile    &   Doughty,    Inc.,    2530    N.    Broad 

St..   Philadelphia,   Pa.     "C.   &  D." 
Champion     Storage     Battery     Corp.,     193 

Church     St.,      Poughkeepsle,      N.      Y. 

"Champion." 
Ermet    Mfg.    Co..    16th    St.     &    Sherman 

Drive.      Indianapolis,      Ind.        "Ermet 

Process." 
Eates   &    Sons.    E.    B.,    362-3(4    5th   Ave., 

New  York.  N.  Y.     (Wood.) 

tery  Mfg.  Corp.,  Owen  Bldg., 


2113 


4th    St..    St. 


-  - .      Mfg. 

Louis.   Mo. 
Indianapolis  Mfg  Co..    1030   E.    Pratt   SL, 

Indianapolis.   Ind.      (Wood.) 
Mason     Regulator     &     Engineering     Co., 

Ltd     The,   136-53  Dagenals   St.,   Mon- 


tarlo  &    C   Sts..    Philadelphia. 
See-Dro    Separator   Co.,    Berkeley.    Cal. 
Standard    Battery    Mfg.    Co.,    1101-3-6    N. 

Maln^  St.,    Fort    Worth,    Tex.      "Capil- 

Stewa'rt  Estate.  William  E.,  14th  &  Elm 
Sts.,   Flint.   Mich. 

Storage  Battery  Supply  Co..  The,  239  E. 
27th   St..   New  York.  N.  Y. 

Victor  Storage  Battery  Co.,  Rock  Island. 
III.     "S.  O.  S." 

SEPCO.— Trade  name  for  electric  con- 
trollers and  beating  appliances  manufac- 
tured by  the  Automatic  Electric  Heater 
Co..   Warren,   Pa. 

SEPCO.— Trade  name  for  electric  heat- 
ing devices  manufactured  by  the  Steam- 
Electric  Products  Co.,  1250  W.  76th  St.. 
Cleveland.  Ohio. 

SERIES. — Connected   in    tandem   or   end 


i  end  so  that  the  circuit  < 


through  all  the  parts  In  succession,   as  a 

and  field  In  series),  series  battery  (cells 
In  series).  Also  used  to  designate  any  ap- 
paratus designed  to  be  connected  In  a  se- 
ries circuit  even  though  the  apparatus  has 
but  a  single  Important  element,  as  a  series 
Incandescent  lamp.  Also  a  part  of  an  ap- 
es the  series  Seld  of  a  d-c.  compound  gen- 
erator,   aeries    coll    of    a    differential    arc 

SERIES     CONNECTION.— A     method    of 

connecting  apparatus  In  electrical  systems, 
so  that  the  current  passes  through  each 
device  In  the  circuit,  one  after  the  other. 
When  the  series  connection  is  used  the 
current  Is  the  same  in  all  parts  of  the 
circuit,  regardless  of  the  resistance  of  any 
one  device.  The  total  resistance  of  the  cir- 
cuit or  the  impedance  with  alternating 
currents,  and  the  applied  e.m.f.  determine 
the  value  of  the  current.  In  a  series  con- 
nection of  d-c.  generators  or  of  primary 
or  storage  batteries,  the  positive  of  one 
generator  or  battery  is  connected  to  ihe 
negative  of  the  next.  etc.  The  total  e.m.f. 
In  this  case  Is  equal  to  the  sum  of  the 
—  '  •-    of     the     Individual     generators    or 


SERIES-MULTIPLE  OR  SERIES-PAR- 
ALLEL.—A  circuit  connection  with  certain 
unit    parts     In    series  ,and    these 


rallel. 


tim 


inected    in 


tnit   i 


paralfel  and  the  'parallel  or  multiple 
groups  In  series.  Dry -cell  batteries  are 
sometimes  grouped  In  series- pa  rallel.  Se- 
ries-multiple connections  ere  not  wldflv 
used  because  of  the  possibility  of  unequal 
division  of  load  among  the  elements.  Se- 
ries-parallel control  provides  for  first  con- 
necting motors  In  series  and  later  in  paral- 
lel across  the  line;  see  Controllers,  series- 
parallel. 

SERIES  SYSTEM  IN  ELECTROLYTIC 
PROCESSES.— The  placing  of  the  plates 
or  electrodes  In  a  metal  refining  tank  in 
series,  that  Is,  alternating  anode  and 
cathode.  In  practice,  only  plates  of  the 
metal  to  be  refined  are  uaed,   a  number  of 


9UCh     t 


Each  plate  receives  c 


rallel 


■    In    ! 


with 


system  applies  only  to  the  series  arrange- 
ment of  electrodes  in   the   Individual   tank. 

SERIES  WINDING.— See  Wave  winding. 

SERVICE.— Trade  name  for  friction 
tape  manufactured  by  the  Boston  Woven 
Hose    &    Rubber    Co.,     Box    5077,    Boston, 

SERVICE.— Trade  name  for  fuses  man- 
ufactured by  the  Interstate  Electric  Co., 
3G6  Baronne  St..  New  Orleans,  La. 

SERVICE.— Trade     name     for     telephone 

— itch  boards    manufactured    by    the    Kel- 


SERVICE.— Trade  name  for  electric 
curling  irons  and  wavers  manufactured  by 
Ihe  Northern  Electric  Co.,  642  St.  Clair 
St.,   Chicago,  III. 

SERVICE    BOXES.— See    Boxes,    service. 

SERVICE  BRAND.— Trade  name  for 
cedar  poles  produced  by  L.  D.  McFarland, 
SandpoinL  Idaho. 

SERVICE  CONNECTION.— The  connec- 
tions from  a  distributing  main  to  buildings 
are  called  service  connections.  From  over- 
head lines  they  are  commonly  carried 
overhead  to  a  point  on  the  building  not 
over  25  tL  above  ground  (where  the  Inte- 
rior wiring  is  brought  out  as  a  service  en- 
trance fitting)  and  are  terminated  on  a 
suitable  service  bracket.  Underground 
services  are  brought  Into  basements,  sub- 
sidewalk  spaces.  If  available,  or  to  a  short 
pole  at  the  edge  of  the  property  and  car- 
ried thence  to  the  building  overhead. 

SERVICE  ELECTRIC  CO.,  INC.— 2337 
N.  Hoyne  Ave..  Chicago,  111.  Manufac- 
turer of  lighting  fixtures.  Business  estab- 
lished 1920.  President.  J.  L.  Reque:  vice- 
president.  A.  B.  Olson;  secretary,  L. 
Reque:  treasurer,  M.  M.  Reque;  general 
manager.  A.  C.  Reque;  sales  manager, 
William  Norberg. 

SERVICE  ENTRANCE  FITTINGS.— 
Where  service  wires  enter  buildings  In 
conduit,   which   is  the  customary  manner. 


It  Is  required  that  the  end  of  the  conduit 
be  bent  down  and  equipped  with  a  service 
entrance  fitting,  which  consists  of  an  Iron 
Casting   adapted    to    be    flrm'y    attached    to 


the    end    of    the    Condui 


■i    permit    the    entrance 
which   are    thus   sop- 


Bridge 


,    Chlca 

1     ElH't 


.,    III. 

;   Co..   7 


1703    Wellington 


-Ie^IINDS  CO., 

Sts.,    Syracuse,   N.   Y. 

D   &   W    FI'SF.    WORKS   OF   f_ 

ELECTRIC    CO..    Providence.    R.    I. 

Electric  Storage  Battery  Co.,  The.  19th 
St.  &  Allegheny  Ave.,  Itiiladelphla.  Pa. 

OILLIJTTE-VIHHER  CO..  New  London, 
Conn.     "GeeVee." 

Hickey  &  Schneider,  Inc.,  434-43  E.  Jer- 
sey St.,  Elizabeth.  N.   J.      "  H  &  S." 

Johns-Pratt  Co..  The,  655  Capitol  Ave., 
Hartford,  Conn.     "Noark." 

KILLARK  ELECTRIC  MFG.  CO.,  3940- 
48  Easton  Ave..  St.  Louis.  Mo. 
"Electrolet"  conduit  fittings  Include  the 
Type  FB  service  entrance  fittings  w"  ■  - 


have   reversible    huba. 
being    used     either    o: 


erllcal 


Type  FB  Electrolet 

horizontal  conduit.  All  parts, 
the  hubs,  are  Interchangeable 
W,  94,  and  1-in.  sizes  and  also 
1W.  lft  and  2-in.  sizes.  They  a.  _  ._  . 
light  and  strong  and  are  extremely 
simple.  They  are  covered  by  basic 
patents  of  July.  1915.— Adv. 
Machen  Electric  Mfg.  Co.,  4S39-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia,  Pa. 


1   the 


Powertet  service  heads  are  made  of 
Iron  castings  and  porcelain  covers  are 
packed   and   sold   separate!  v.     Illustra- 

"«J  also  a  casting  with  porcelain  cover 
mbled  ready   for  installation.     The 


Type  "MF"  Powarlet  Service  Cap 


I    head    Is    designed 

permits  the  wires  to  bo  drawn  through 
the  pipe  on  a  straight  pull  and  dis- 
tributed before  threading  through  the 
porcelain  cover.  These  fittings  are  light 
In  weight  and  neat  In  appearance.  A 
stock  of  castings  with  a  quantity  or 
two    and    throe    hole    porcelain    covers 


Adv. 


all   i 


iqulre 


'Diamond  L. 

V.  V.  Fittings  Co..  711  Cherry  SL.  Phila- 
delphia,  Pa.     "V.  V." 
Ward  Electric  Co..   Inc.,  1411  Walnut  St., 

Philadelphia,    Pa. 
SERVICE       METER       OR       REGISTER, 
MESSAGE.— This    is    a    device    for    record- 
ing the  number   of   completed   calls,    which 


SERVICE  PRODUCTS  CO.,  THE— 
Greenawalt  Bldg..  Springfield.  Ohio.  Man- 
ufacturer of  automotive  service  station 
equipment     and     electrical     apparatus     for 
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auto  mob  ilea.  Business  established  1916. 
1  "resident.  P.  P.  Crabill;  vice-president, 
Paul  A.  Stalcy:  secretary,  treasurer  and 
general  manager.  R.  B.  Miller;  sales  man- 
ager, J.  A.  Cadle. 

SERVICE  PROTECTIVE  COMBINA- 
TIONS OR  UNITS.— It  frequently  happens 
that  high-tension  transmission  lines  pass 
close  to  small  towns  or  to  individual  users 
desiring  electric  current  but  In  quantities 
too  small  to  Justify  the  expense  of  a  regu- 
lar substation.  To  meet  this  condition 
service  units  have  been  devised  which  can 
be  mounted  on  one  of  the  poles  and  con- 
nected to  the  high -vol  tags  lines.  They 
consist  of  a  disconnecting  switch  to  be 
safely  operated  from  the  ground,  a  pro- 
tective equipment  (usually  including 
choke  coll,  horn  gap  arrester,  fuse,  and  re- 
sistor in  the  ground  connection)  and  a 
stepdown    transformer    of    proper    capacity 

— 1  voltage.     Aside  from  the   

"- "—J*  light  and  pi 

t  many  operat: 


The  protective  equipment  la  all  mounted 
on  a  combined  base  or  unit  in  "»»•  <■»■!■« 
to  facilitate  shipment  and 


Electrical  Engineers  Equipment  Co.,  35  S. 

Desptalnes  St.,  Chicago,  III.     "Three-E." 

Johns-Tratt   Co.,    The,    G55    Capitol  Ave., 

Hartford,  Conn. 
ROYAL    ELECTRIC    MFG.    CO.,    6G6-606 

E.  40th  St.,  Chicago,  III.  "Royal." 
SERVICE  STATION  SUPPLY  CO.— 30-32 
E.  Lamed  St.,  Detroit,  Mich.  Manufac- 
turer of  equipment  tor  storage  battery 
service  stations.  Business  established 
1918.    General  manager,  Clement  P.  Kruc- 


ger. 


SERVICE 

and  n 


ES.— 
r  protective;  also  S 


ctsllane 


Switches 
r  itches 


SERVICE,  TELEPHONE.  —  Telephone 
exchange  service  Is  divided  into  three  gen- 
eral classes,  measured  service.  Hat- rate 
service  and  special  service. 

Measured  Service  or  Measured -Rate 
Service.  This  is  telephone  exchange  serv- 
ice paid  for  according  to  the  amount  of 
use.  The  usual  unit  Is  the  call,  but  pay- 
ment for  total  time  has  been  proposed. 
Prepayment  or  cash  measured  service  re- 
quires a  coin  box  to  receive  pay  before 
talking  ("nickel  first"  requires  a  coin  be- 
fore calling,  "nickel  last"  requires  a  coin 
after  the  called  station  answers  but  be- 
fore talking).  Credit  measured  service 
records  calls  on  a  meter  at  the  telephone 
or  In  the  central  office. 

Flat -Rate     Service.      Tele  phi 


of    tin* 


nade   f 


mber  of  calls. 


Jolly    i 


—  - — .- a   free   to 

the  public  by  the  telephone  company,  such 
as  calls  for  Information,  Are,  police,  officers 
of  the  telephone  company,  etc. 

SERVING.— The  wrappings  of  cotton  or 
silk  insulating  material  applied  to  wires 
are  called  servings.  The  term  also  refers 
to  the  pnper  or  other  inBualtlng  wrapping 
applied  to  the  core  of  a  cable  before  the 
lead  ^sheath    Is    applied,     "  '       ' 


_ -~ -  estab- 
lished 1912.  ITesIdent,  Albert  B.  Serley; 
vice-president,  Thomas  S.  Cheshire;  sec- 
retary, Daniel  E.  Seaiey;  treasurer.  War- 
ren C.  Seaman;  general  manager,  Chester 
L.  Lincoln.  Main  office  and  factory,  60 
Church  St.,  New  York,  N.  Y.  Branch  of- 
fice. 133  Commercial  Trust  Bldg..  Phila- 
delphia,  I'a. 

SET   SCREWS.— Sec   Screws,   set. 

SEVENTY-FIFTY.  — Trade  name  for 
cord  switch  manufactured  by  the  Cutler- 
Hammer  Mfg.  Co.,   Milwaukee,   Wis. 

SEW- E-Z.— Trade  name  for  sewing  ma- 
chine motors  manufactured  by  the  Ham- 
ilton-Bench Mfg.  Co..  1301-39  Rapids  Drive, 
Racine,  Wis. 

SEW- MOTOR.— Trade  name  for  sewing 
*   r  manufactured  by  the  West- 


SEWAGE    TREATING     SYSTEMS.     AC- 
TIVATED  SLUDGE,    ETC.,    ELECTRICAL 

EQUIPMENT  FOR.— In  small  cities  and 
towns  the  disposal  of  sewage  Is  no  serious 
problem,  for  it  may  usually  be  run  Into  a 
neighboring  stream,  where,  on  account  of 
the  large  volume  of  water  mixed  with  it, 
it  quickly  disappears,  since  running  water 
will  clear  Itself  through  settling  and  ex- 
posure to  the  air  in  a  few  miles.  But  with 
the  growth  of  large  cities  and  the  need  for 
a  larger  pure  water  supply,  some  artificial 
method  of  sewage  disposal  becomes  neces- 
sary, and  several  extensive  systems  have 
been  deveoped.  One  of  the  common  meth- 
ods uses  the  Emscher  tank  system  de- 
signed by   Dr.   Imhoff,   In   which  tin 


..    -ixld- 
rawn  off 


portion  settling  ana  aecom  posing  in  me 
bottom,  from  which  it  Is  drawn  off  through 
pipes  for  disposal.  This  heavier  part  is 
called  the  sludge  and  may  be  spread  out 
□n  the  ground  or  on  beds  of  crushed  lime- 
stone and  allowed  to  dry  sufficiently  to  be 
hauled  away.  When  thoroughly  dried  It 
has  considerable  fuel   or  fertilizer  value. 

Another  recently  developed  method  uses 
the  activated- sludge  system,  In  which  it 
is  attempted  to  duplicate  the  effect  of 
running  water  by  placing  the  sewage  in  a 
tank  having  a  bottom  of  slightly  porous 
"nltros"  plates  (made  from  quarts  fused 
with  powdered  glass)  through  which  air  Is 
forced,  rising  through  the  liquid  in  mini"" 
bubbles.  These  air  bubbles  t — *  '~  -■■' 
Ize  the  sewage,  after  which  It 
into  shallow  tanks,  allowed  to  seme,  ana 
disposed  of  as  before.  In  all  of  these 
operations  considerable  quantities  of  power 
are  required,  which  is  usually  electrical  on 
account  of  Its  adaptability  to  the  driving 
of  blowers,  pumps,  etc.  In  the  activated 
sludge  system  large  volumes  of  air  are 
used,  at  a  pressure  of  5  lbs.  or  more  per 
sq.  in.,  to  force  It  through  the  flltros 
plates.  As  much  as  1.75  cu.  ft.  of  air  per 
gallon  may  be  required.  Three  types  of 
compressor  are  In  use.  the  positive -pres- 
sure blower,  the  centrifugal  compressor 
and  the  reciprocating  compressor,  of 
which  the  first  seems  to  give  the  most 
satisfactory  results.  All  should  be  driven 
by  variable -speed  motors,  or  otherwise 
equipped  to  efficiently  vary  the  volume  of 
air  furnished.  The  pumps  Are  usually 
centrifugal  direct- connected  to  the  driving 

SEWAGE  TREATING  SYSTEMS, 
ELECTROLYTIC— For  a  great  many 
yeors  experiments  have  been  conducted 
with  a  view  to  the  purification  of  sewage 
by  means  of  the  electric  current.  Pdveral 
equipments  of  moderate  sisc  have  been 
hiiit  and  operated   by  various  cities,   both 


lytic  process  has  been  found  to  he  more 
costly  than  the  mechanical  and  bacteri- 
ological processes,  and  It  is  doubtful  If 
it  will  come  Into  general  use  unless  great- 
ly improved. 

SEWING  MACHINE  LIGHTS.— See 
Lights,    sewing    machine. 

SEWING  MACHINE  MOTORS.— See 
Motors,    sewing    machine. 

SEWING  MACHINE  POWER  TABLES. 
— Tn  clothing  and  similar  factories,  where 
large  numbers  of  operators  require  sewing 
mnchlnes    which    are    used    Intermittently. 

number  of  machines  on  a  single  long  table 
or  bench  and  to  connect  them  under  suit- 
able control,  to  a  single  shaft,  driven 
by  one  motor.  These  are  known  as  power 
tables.  The  motor  Is  usually  mounted  at 
one  end  close  to  the  floor  and  Adjoining  It 
Is  Its  starter.  The  motor  is  either  diroct- 
connected,  belted  or  geared  to  the  line 
shaft,  which  runs  under  the  table  top. 
Belts  connect  to  the  Individual  machines. 
In  many  cases  machines  are  pin  cad  on 
each  side  of  the  tab'e  all  run  from  the 
shaft  below  the  middle.  As  many  as  12 
machines  may  be  so  grouped  on  one  table. 

Manufacturers: 

Osann  Co..  Frederick,  245  Tth  Ave.,  New 
York,   N.   Y. 

Singer  Sewing  Machine  Co.,   149   Broad- 


way. New  York.  n!"y. 

Standard      Sewing      Machine      Co..      The. 
Cedar  Ave.  &  C.  &  P.  Ry.,  Cleveland, 
Ohio.     "Standard." 
SEWING     MACHINES,     MOTOR- 
DRIVEN,    HOUSEHOLD,    DESK    TYPE.- 
A  new  and  special  form  of  electric   sewing 
machine.     In     which     the     machine     parts, 
when  not  In  use.  are  totally  enclosed  In  a 
desk  or  small  cabinet,   which  Is  an  orna- 


mental piece  of  furniture  and  may  be  used 
as   a   lady's  writing  desk   or  sewing  table. 
Manufacturers: 

FREE     SEWING    MACHINE    CO.,     18th 
Ave.   &   13th   St.,   Rockford,   III.      "Free 
Westlnghouse. ' ' 
Singer  Sewing  Machine  Co.,   149  Broad- 
way,  New  York,  N.  T.     '"De  Luxe." 
SEWING     MA  C  H  I  N  E  S,     MOTOR- 
DRIVEN,      HOUSEHOLD,      PORTABLE.— 
A  motor-driven  sewing  machine   which   la 
inclosed    In    a    case,    small    enough    to    be 


iadily 


led    fro 


It  r 


...  .   _ny    table   and   entirely   dispenses 

with  the  cabinet  or  supporting  framework 
customarily  on  the  ordinary  sewing  ma- 
chine. Its  compactness  and  convenience 
of  use  in  any  room  has  made  this  type 
quite   popular,    especially    in   small   apart - 


mug  K,   n.,   juronto,  Ont.,  Can. 

Davis  Sewing  Machine  Co.,  The,  Dayton, 
Ohio.      '"Davis." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6600  W.  Taylor  St..  Chicago.  III. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  appliances.  Two  types 
of  sewing  machines  are  made — the  ro- 
tary and  vibrating  shuttle.  The  vi- 
brating shuttle  type  is  made  in  two 
sixes,  three  quarter  and  full  head.  The 


lu stable  tension,  automatically  released 
when  pressure  foot  is  lifted;  four  mo- 
tion feed:  short,  self- threading  needle: 
handy  stitch  regulator, *con trolled  from 
front  of  machine.  They  also  have  an 
automatic  bobbin  winder,  with  even 
thread  distributor,  a  self -threading 
feature.  Highest  quality  of  woodwork, 
golden  oak,  richly  rubbed.  Equipped 
with  splendid  high  speed  universal  type 
motor.  Furnished  complete  with  foot 
rheostat  and  complete  set  of  attach- 
ments. See  display  adv.  pages  1232-3. — 
Adv. 
FREE  SEWING  MACHrNE  CO..  Rock- 
ford,  III.  Family  sewing  machines.  Uni- 
versal Westlnghouse  motor,  built  in 
complete  sewing  unit.  Operates  from 
any  electric  light  socket,  either  a-c.  or 
d-c.  circuit.  Detailed  information  on 
request. — Adv. 
National  Sewing  Machine  Co.,  Belvldere, 
III.  (Exclusive  distributor.  Western 
Electric  Co.,  Inc.,  196  Broadway,  New 
York,  N.  Y.) 
New  Home  Sewing  Machine  Co..  Orange, 

Mass.      "New   Home,"    "Greyhound." 
Singer   Sewing   Machine   Co.,    149    Broad- 
way,  New   York,   N.    Y.      "Singer." 
Standard      Sewing      Machine      Co..      The. 
Cedar  Ave.  &  C.  &  P.  R.  R.,  Cleveland. 
Ohio.      "Standard." 
Wlllco*    &    Gibba    Sewing    Machine    Co.. 

658  Broadway,  New  York.  N.  Y. 
SeWING  MACHINES,  MOTOR. 
□  RIVEN,  HOUSEHOLD,  SEMIPORT- 
ABLE  OR  CABINET  TYPE.— The  stand- 
ard type  of  household  electric  sewing  mi- 
chirp,  similur  to  the  common  foot-power 
machine  except  that  it  Is  operated  by  an 
electric  motor,  which  may  be  mounted 
cither  above  or  below  the  table.  In  a  vari- 
ety of  ways.  The  machine  Is  usually  con- 
trolled as  to  starting,  stopping,  or  speed 
hv  a  foot  or  knee  lever  governing  a  control 
rheostat. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  SIS 

King  Bty  W-,  Toronto.  Ont..  Can. 
Mason  Mfg.  Co..  A.  G.,  7817  St.  Clair 
Ave..  N.  E.,  Cleveland,  Ohio.  "Wil- 
son," "Wilson  Rotary,"  "Crown." 
National  Sewing  Machine  Co..  Belvldere. 
111.  (Exclusive  distributor.  Western 
Electric  Co..  Inc.,  195  Broadway.  New 
York.  N.  Y.) 

Mnrhlne    Co.,     .....     ....  .^ 
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"White  Rotary." 
Wlilcox    &   Globs    Sewing   Machine   Co., 

GG8   Broadway,   New  York,    N.   T. 
SEWING     MACHINES,     MOTOR- 
DRtVEN,     TAILORS'.     SHOE      MAKERS', 
HATTERS',    ETC.— The   flexibility   of   elec- 


tron!   the   hea 


often  found  a „ 

system  of  drive.  In  which  one 
ates,  through  aha  ft  or  otherwise,  a  con- 
siderable number  of  Intermittently  used 
machines.  Thus- each  operator  has  a  ma- 
chine at  his  Immediate  disposal,  but  the 
expense  of  a  large  number  of  individual 
motors  Is  avoided.  There  are  many 
special  machines,  however,  for  which  In- 
dividual drive  Is  best. 
Manufacturer!: 
Canadian   General   Eectrlc   Co..    Ltd.,    212 

King  St.,  W.,  Toronto.  Ont..  Can. 
Mason    Mfg.    Co..    A.    G..    T817    .St.    Clftlr 
Ave.    .    N\    E.,    Cleveland,    Ohio.      "Wil- 
son,"   "Wilson    Rotary,"    "Crown." 
Singer   Sewing   Machine    Co.,    143    Broad- 
way,  New  York,  N.  Y.     "Singer." 
Union     Special     Machine     Co..     400     N. 


coin  St..    Eosl 
White     Sawing     Machine     Co.,     7S21     St. 
Clair  Ave.,   Cleveland,   Ohio.   "White," 
"While   Rotary." 
Wlilcox    &    Glbbs    Sewing    Machine    Co., 

668   Broadway,    New   York.    N.   Y. 
SEXTET- RENCH.— Trade        name         Cat 
automobile    wrenches   manufactured    by    E 
Edelman  &  Co..  2638-56  N.  Crawford  Ave., 
Chicago.   III. 

SEXTON  CAN  CO.— 12S  Broad  St.,  Bos- 
ton, Mass,  Manufacturer  of  battery, 
switch  and  letter  boxes. 

SEYMOUR  MFG.  CO.,  THE.— Seymour, 
Conn.,  Manufacturer  of  phosphor  bronze 
and  nickel  sheets,  rods,  anodes,  etc.  Pres- 
ident and  treasurer.  G.  E.  Mathlea;  vice- 
president.    F.    S.    Jerome;    secretary,    O.    F. 

SHADE  COVERS.— Shade  covers  are 
cloth  covers  or   bags  used   to  protect   silk, 

Catchment  and  other  lamp  shades  on 
imps  stocked  In  electric  shops,  etc.  The 
shade  covers  are  often  made  of  Argentine 
cloth,  a  specially  prepared  cloth  Having 
a  waxy  or  polished  surface.  They  are 
made    aa    bags    and    fit    over    the    entire 

Manufacturer: 

'Green.  Green  &  Green.  604  E.  39th  St.. 
Chicago.  111. 

8HADE  FRAMES.— See  Frames  for 
lamp  shades. 

SHADE  HOLDERS.— See  Holders,  shade, 
globe  and  reflector. 

SHADE.  LAMP.— This  term  Is  applied  in 
a  general  sense  to  a  variety  of  conical,  bell. 
dome  Or  other  forms  of  usually  translucent 
materials  used  chiefly  to  diminish  the 
glare  of  a  lamp  and  commonly  also  to  Im- 
prove Its  appearance.  The  term  Is  tech- 
nically restricted  to  such  devices  as  are 
open  at  the  bottom  and  have  for  their 
primary  purpose  the  reduction  of  glare, 
though  they  may  be  partially  reflecting. 
When  reflection  of  the  light  becomes  the 
main  purpose  of  the  shade.  It  is  commonly 
Called    a    reflector;     some  limes    when    the 
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quently .,    ,  ..   _  _. 

as  a  dome  or  a  lantern.  Totally  enclosing 
glassware  Is  seldom  called  shade,  but 
more  frequently  boll,  globe,  stalactite. 
acorn    or   other    name    suggestive    of    Its 

Glass,  silk,  parchment,  and  metal  are 
the  commonest  materials  of  which  shades 
are  made  because  of  their  tranalucence 
i  because  they   may  be  made   In  decor- 

.le  un- 
stable 


atlve 


of  c 


fislderahle  li 


pcclally   in  shades  for 


Uunps.  candle  arid  other  direct -lightinj 
fixtures.  The  principal  types  of  shades  ere 
classified  below  according  to  material  and 
a  more  detailed  discussion  of  the  uses  of 
the  various  types   Is  contained   therein 

SHADES.  ASBESTOS.— Pressed  asbestos 
fiber  is  quite  commonly  used  in  the  conical 
shades  used  on  drop  lights.  The  fiber 
shade  Is  brasR  bound  to  give  It  strength 
and  painted  with  a  white  or  aluminum  re- 
flecting paint  on  the  Inside  and  coated, 
with  paper  sheet  or  special  paint  on  thej 
"""'"        ''"    '"    ""'""  "  "  i   attractive 


it   i 


appearance.        Although      generally      called 
shade,   this   type   Is  really   a   form   of   re- 
flector of  rather  crude   and   simple  design. 
Manufacturers: 
Caldwell    &   Co..    Inc.,    Edward    F.,    36-40 

W.  16th  St.,  New  York.  N.  Y. 
Charland,  E.  W-,  Tllton,  N.  H. 
DOWNEY  CO.,    GILBERT  H.,    7   S.   17th 

St.,    Philadelphia,   Pa. 
Kewanee  Private  Utilities  Co.,  Kewanee. 

111.     "Kewanee." 
STORRS  MICA  CO..  Owego,  N.  Y. 
Utility      Shade      Co..      Tenafly,      N.      J. 

"Utility." 
Wellington   Glass   Co.,   Cumberland,   Md. 
SHADES,  GLASS,   PLAIN,  OPAL,   DEC- 
ORATIVE   OR    


Klasa 


mils 


Dbtainl 


cheap* 


the     : 


t  used  shade  material.     One  of 

nmonest  of   all   the  types  of  shades 

clear    glass     shade,     roughed    or 


form    of    diffusing     gle „ 

densities,  is  most  used  for  shading  gas- 
filled  tungsten  lamps,  whose  high  filament 
brightness  makes  a  high-grade  diffusing 
glass  shade  necessary.  Desk  lamps  often 
nave  opal   shi 


flxtur 


forn 


used  almost  exclusively  In  portable  lamps,. 
Is  glass  which  by  a  special  process  has 
been  colored  to  reproduce  a  landscape 
painting  or  other  such  artistic  design. 
Among  other  types  of  decorative  glass 
shades  are  those  made  of  tiffany,  irides- 
cent or  opalescent  glass.  Such  glass  Is 
used  more  commonly  in  the  bell- shaped 
shades  found  on  shower  fixtures. 

Manufacturer*: 

Aglow  Sales  Co.,  671  3rd  Ave.,  New  York, 

Art  Shade  Co..  224  N.  Desplalnes  St.. 
Chicago,   HI. 

Bent  Glass  Novelty  Co..  The,  394  Canal 
St.,   New  York.   N.   Y. 

Chicago  Eye  Shield  Co.,  2300  Warren 
Ave.,  Chicago,  III. 

Coll  ins- Wagner  Mfg.  Co..  122  W.  43rd 
St.,   New  York,    N.   Y. 

Consolidated  Lamp  &  Glass  Co.,  Coraop- 
olis.   Pa. 

Dalson  Mfg.  Co..  Inc.,  B16  Chestnut  St.. 
Philadelphia,    Pa. 

Eagle  Mfg.   Co.,  Wellsburg,  W.   Va. 

Edwards  Lighting  Fixture  Co.,  20  E. 
Lake  St.,  Chicago,  111. 

Gilbert  Electric  Shade  Co.,  101  Warren 
St..    New  York,    N.   Y. 

Gill  Glass  Co.,  Inc.,  Amber  &  Venango 
Sts..  Philadelphia.  Pa.     "Una." 

Qilllnder  /&  Sons.  Inc..  Tuo.inj  St.,  Phil- 
adelphia, Pa.  "Franklin."  "Nema- 
litc."    "Nebullte."    "Micro." 

Gflllnder    Bros.,    Port    Jervls,    N.   Y. 

Gleason-Tlebout  Glass  Co.,  99  Commer- 
cial  St.,   Brooklyn,    N.   Y. 

Imperial       Glass      Co.,      Bellalre.       Ohio. 


Ave.,       Cleveland,       Ohio. 
(See    display   adv.    pages 

Jeanette  Shade   "   " 


Regent.' 
-1269.) 


&  Novelty  Co.,  Jeanette, 

Jefferson   Glass  Co..   The,    Follansbee  W. 

Va. 
Lamb  Bros.  &  Greene,  Nappanee.  Ind. 

LUMINOUS  UNIT  CO.,  DIVISION  ST. 
T.OUIS  BRASS  MFG.  CO.,  St.  Louis. 
Mo.     Manufactures  a  large  variety  of 


.r  ....      .....    __..   The.    200    Fifth   Ave., 

New  York.    N.  Y.      "Opalux." 
Phoenix   Light  Co.,   E25   Market  St.,   Mil- 


Light  C 
.  Wis. 


burgh,   Pa. 
Plaut    &   Co.,    i...    io»    ei. 
York,  N.  Y.     "Beryllte." 


Plaut    &   Coy    L„    434    E.    23rd    St..    New 


Starbuck   &  Sons,  R.  M..   63  Asylum  St., 

Hartford,    Conn. 
Steuben    Glass    Works,     Corning,     N.    Y. 

"Aurene,"   "Calcite." 
U.   S.   Glass  Co., _ Pittsburgh,  Pa.     "Colo- 
Young.    Inc.,    Lo'rin   W„   214    E.    40th   St., 

New  York,  N.  Y. 
SHADES,  PARCHMENT,  PAPER  AND 
CELLULOID.— Parchment,  decorated  with 
hand-painted  designs  or  by  various  other 
treatments.  Is  now  extensively  used  for 
shade  materiel  for  decorative  and  port- 
able lamps  and  certain  fixtures.  The  more 
common  shades  are  large,  a  proximately 
conical  fn  shape,  and  are  moat  used  on 
table,  boudoir  and  floor  lamps.  This  ma- 
terial Is  also  used  for  small  shades  for 
candle  fixtures  and  for  the  half  shades 
or  shields  commonly  used  on  candle 
brackets.  Various  treatments  may  be  ap- 
plied by  which  some  very  beautiful  de- 
signs have  been  produced  and  the  shades 
of  this  material  have  consequently  become 
quite  popular  In  recent  years.  They  are 
also  less  easily  soiled  than  silk  shades  and 
not  as  easily  broken  as  glass  shades.  Cel- 
luloid and  paper  have  also  been  used  for 
decorative  shades,  but  are  more  commonly 
employed  for  the  simple  drop-light  shades 
described  under  Shades,  tin,  etc. 
Manufacturer*: 
Art  Lamp  Mfg.  Co.,  521  S.  Wabash  Ave., 

Chicago,   111. 
Baetz  Bros.  Specialty  Co.,  Ltd.,  Kitchen- 
er. Ont..  Can. 
Caldwell    &    Co.,    Inc..    Edward    F.,    36-40 

W.    15th    St.,    New    York,    N.    Y. 
Caldwell    Electric   Corp.,    1002    N.    Market 

St.,   Champaign,   111. 
Dalson    Mfg.   Co..   Inc.,   916   Chestnut   St., 

Philadelphia,   Pa. 
Dale  Lighting  Fixture  Co..  Inc.,  107-9  W. 
llth    St.,    New    York,    N.    Y.      (Parch- 
ment).. 
Decker    Art    Studios,     M. 
Keeler    Ave.,     Chicago, 

LIGHTOLIER  CO.  ,  569-71  Broadway, 
New  York,  N.  Y. 

LUMINOUS  UNIT  CO.  DIV.,  ST.  LOJIS 
BRASS  MFG.  CO..  St.  Louis,  Mo. 
Parchment  shades  manufactured  by 
thta  company  are  especially  designed 
for  use  with  Brascollte  fixtures  but  are 
applicable  with  others  as  well.  They 
are  made  In  a  variety  of  types  and 
patterns  suitable  for  use  In  high  class 
shops,  restaurants,  hotels,  semi-public 
Institutions  and  In  the  home.  The 
shade  Illustrated  Is  one  of  four  stand- 
ards which  have  been  adopted  for  man- 
ufacture    in     large     quantities.     This 


4026     N. 
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Parchment  Shade 


the  panels  and  test' 


Made  ii 

22  ins.  for  10K. 
tltes,    and 


>  In  Italian 
-  sizes,  14,  IS  and 
md  lS-ln.  Brasco- 


for    electric 

Other  standard  types  are 
loom.  Autumn  Leaf  and  Empire  de- 
igns,  all   made   In   the  same   sizes  as 


lite  products.— Adv. 


p  &  Shade  Co.,   120  Hamilton 


rgh  Lamp.  Brass  &  Glass  Co.,  607 
Chamber  of  Commerce  Bldg.,  Pitts- 
burgh,  Pa. 

Polychrome  Art  Works,  2700  Divers ey 
Ave.,    Chicago,    111. 

Randall  Co..  A.  I...  ISO  N.  Wabash  Ave., 
Chicago.   III. 

Riddle  Co.,  The  Edward  N.,  27  Broad- 
way,   Toledo,    Ohio.      "Vellumesque." 

Savoy  Mfg.  Co.,  115  E.  24th  SL,  New 
York,  N.  Y. 

Vlllmont  &  Co.,  Peter  S.,  20  W.  22nd 
St.,    New   York,    N.    Y. 

Williams  Re-Lart  Lamp  Co..  426  S. 
Throop  St.,  Chicago,   III.      "Re-Lart." 


ooglc 
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SHADES,  REED,  I 
FRAMED.— These  shades  of  reed  or  wood 
framework  are  usually  made  with  panels 
of  glass  lined  with  some  cloth  shade,  such 
aa  silk  or  cretonne.  Some  types  simply 
fasten  or  suspend  the  cloth  within  the 
rrame.  but  the  glass  and  cloth  shade  Is 
the  more  comomn.  These  shades  ■"> 
sometimes  used  o 


V'the 


Wabash  Ave., 

RATTAN  'lIF<3.  CO.,  THE,  552  State  St., 

New  Haven,    Conn.      (See  display   adv. 

pafie    130S). 

SHADES,     SILK.    CRETONNE,     LINEN, 

OR  OTHER   FABRIC— Silk  bemuse  of  the 


1   plain   or   figured   silks.      _....... 

used  to  some  extent  in  shades  formed  upon 
wire  frames,  is  more  commonly  used  in 
shades  having  glass  panels  supported  In 
a  reel!  or  wood  framework.  Linen  and 
other  fabrics  are  found  to  a  limited  extent 
in  shades  of  various  types,  those  used  in 
decorative  shades  being  usually  treated 
with   co'ored  paints,    varnishes  or  enamels. 

Adjustable    Fixture    Co.,    The,    62    Mason 

St.,    Milwaukee.    Wis. 
AbIow  Sales  Co..  671  3rd  Ave.,  New  York. 

N.   Y. 
Baetz    Bros.    Specialty    Co.,    Ltd.,    Kitch- 


Csldwell    H    Co.,    Inc..    Edward    P.,    86-40 

W.   15th   St..   New  York,    N.   Y. 
Caldwell   Electric   Corp..    1002    N.    Market- 

St..  Champaign.  HI. 
Chicago    Lamp    &    Fixture    Co.,    617    W. 

Jackson   Blvd..  Chicago.  III. 
Coll  Ins -Wagner    Mfg.    Co..     122    W.    43rd 

St,    New   York,    H.    Y. 
Dalaon    Mfg.   Co.,   Inc.,    916   Chestnut  St., 

Philadelphia.   Tn. 
Dale  Lighting  Fixture  Co.,  Inc.,  107-9  W. 

13th  St..  New  York,  N.  Y.     (sllh). 
Eclipse    Hl.'ctrtr    Mfg.    Co..    Northwestern 

Furniture    Exposition    Bldg.,    .St.    Paul, 

Minn. 
Fine  Arts  Lamp  &   Shade  Co.,  2301  Wa- 

bnnsla    Ave..    Chicago,   111. 
Oii.l.imm     &     Co..     39     Irving     PI„     New 

York,  N.  Y.     (Silk.) 
Ideal  Lamp  Shade  Co..  5503  N.  Clark  St.. 

Chicago.   III. 
Kaplan,   Inc..  1213  S.  Wabash  Ave.,  Chi- 
cago.  III.      ■■Quality." 


.    Napr 


,    Ind. 


JETB  _.... 

St..   Brooklyn,   N.   Y. 
T.ICHTOI.IEK      CO.,      569-71      Broadway. 


22  Ins.  diameter,  in  one  stylo 
Icatcd  in  the  Illustration,  for 
14  W     and     18-fhch     Braseolltes. 


Silk  Shade 

and  French  gray,  all  white  satin  lined. 
A  small  silk  shade  for  use  with  elec- 
tric candles  is  manufactured  Id  these 
color  combinations.  5  Ins.  in  diameter. 
A  decorativi 


;Ord   I 


latch   c 


be  furnished  In  Ihe  stock  colors  noted. 
Diameter  of  shade  14  Ins.— length  over 

all  24  Ins.  Finish  of  canopy  and  socket 
cover,  antique  gold.  See  display  adver- 
tisement pages  1276-7  for  other  Brasco- 
llte  products.— Adv. 


,120  Hamilton 


Newman   Mfg.    Co.,   717-21   Sycamore  St.. 

Cincinnati,    Ohio. 
Parisienne   Lamp   &    Shade  Co.,    1220   W. 

6th   St..    Cleveland.   Ohio.    '■Parisienne." 
Pittsburgh  Lamp  Brass  &  Glass  Co.,   607 

Chamber    of    Commerce    Bldg..     Pltls- 

Randall'co.,'  A.  L.,   180  N.  Wabash  Ave., 

Chicago.    III. 
RATTAN  MFG.  CO.,  THE,  552  State  St.. 

New   Haven,    Conn.      (See  display   adv. 

page  130S). 
Savoy    Mfg.    Co.,    Il5    E.    24th    St.,    New 

York,  N.  Y. 
Standard   Lamp  Mfg.   Co.,    1323   S.   Mich- 
igan Ave.,  Chicago,   III. 
Straus- H oh enste In    Co.,    132-134    W.    31st 

St..  New  York.  N.   Y. 
Timbcrlake    &    Sons.    J.    B..    114-116    B. 

Washington  Ave..  Jackson,  Mich. 
Utility      Shade      Co.,      Tenatly.      N.      J. 

"Utility." 
Vlllmont  &  Co..  Peter  S.,  20  W.  22nd  St.. 

New    York,    N.   Y. 
Wabash   Shade  Co.,   426  S.  Wabash  Ave., 

Chicago,  III. 
Waldo    Co.,    45    E.    20th    St.,    New    York. 

N.  Y. 
Whaley  &  Co.,  J.   A..   118  5th  .Ave.,   New 

York.    N.   Y.      "Kno- Glair." 
Will  &  Baumer  Co.,  Syracuse,  N.   Y. 
■    Williams     Re-Lart     Lamp     Co..     426     S. 

Throop  St..  Chicago.  III.     "Re-Lart." 
Young.    Inc..    Lorin    W„    214   E,    40th    St., 

New  York,  N.  Y. 
SHADES,  SPECIAL  AND   MISCELLAN- 
EOUS— Though    shades    have    been    here 
classified   according   to  material   and    prac- 
eluded. 


[ted  i 


cellar 


i    of    I 


■     Urn 


.  d..  ; 


.    18th    1 


New  York.   N.   Y. 

Coll  I  n  !t-  Wagner  Mfg.  Co.,  122  W.  4Srd 
St.,   New  York,   N.  Y. 

Farles  Mfg.  Co..  Decatur,  III. 

LUMINOCS  I7NTT  CO.  DIVISION.  ST. 
I-OUIS  BRASS  MFG.  CO..  St.  Tbilisi. 
Mo.  Manufactures  special  silk  and 
parchment  decorative  shades  for  stand- 
ard Brnscollte  fixtures,  and  for  electric 
candles.  See  display  advertisement 
pages  1276-1277.— Adv. 

Macbeth -Evans  Glass  Co..  Chamber  of 
Commerce  Bldg..  Pittsburgh.  Pa. 

Mercer  Lamp  &  Shade  Co.,  120  Hamlltoi 


StrmiB-Hohenstein    Co.,    132-131    W.    21st 

St..  New  York,  N.  Y. 
SHADES,  TIN,  ALUMINUM,  BRASS. 
ZINC,  STEEL  AND  OTHER  METAL.— 
Small  conical  shades  used  on  drop  lights  or 
desk  lamps  are  generally  made  of  metal. 
Various  metals,  each  having  some  desir- 
able quality,  are  used.  The  external  sur- 
face of  such  shades  is  usually  painted  or 
enameled  a  dnrk  green,  the  Interior  sur- 
■hlte  reflecting 
-J'--s  slowlv. 


the    incandescent 


A-A    F.lcctrlc   Mfg.   Co..    The.    303   Center 

St..   Bridgeport.   Conn. 
Artcraft    Metal    Stamping    Corp..    1022-24 

Myrtle  Ave..  Brooklyn,  N.  Y. 
Atlas  Iron.  Wire  &  General  Metal  Works. 

815-817   Queen    St.,    W.,    Toronto,    Ont., 

BENJAMIN  ELECTRIC  MFO.  CO..  Chi- 
cago, New  York,  San  Francisco.  Tor- 
onto.    (See    display   adv.    pages    1231- 


Caldwell    *    Co..    Inc.,    Edward    F.,    36-40 

W.   15th    St..   New  York.  N.   Y. 
Caldwell   Electric   Corp..    1002    N.    Market 

St..  Champaign,  111. 
Edmunds  Co..    Ltd.,  J.  H.,   225  Richmond 

St..   W.,   Toronto.   Ont.,   Can. 
Farles  MIg.  Co.,  Decatur,  III. 
Frmk.    inc..    I.    P.,   239-43  10th  Ave.,  New 

York,  N.  Y. 
INTERIOR  LAMP  &  FIXTURE  WORKS. 

4888  N.  Clark  St.,  Chicago,  HI.      " 
Kosmolite  Mfg.  Co.,  5-7  E.  16th  St..  New 

York,  N.  Y. 
National    Screw    *=    Tack    Co..    The,    AB 

Products  Division.  Cleveland,  Ohio. 
Ostrander  &   Co.,    W.   R.,    371   Broadway. 

OVERBAOH  AA.YRES  MFG.  CO..  411  S. 

Clinton  St..  Chicago.  I1L 
Peerless    Light    Co..    663    W.    Washington 

Blvd.,   Chicago,   III. 
Pittsburgh    Metal    Spinning    &    Stamping 

Co.,  K21-S23  Locust  St.,  Pittsburgh,   Pa. 
Plaut    ft    Co.,    L..    434    E.    23rd    St.,    New 

York,  N.  Y. 
Schwarti      &     Bro„      S.      Robert,      729-31 

Broadway.   New   York,   N.   Y. 
Waterburv     Mfg.     Co.,     236     Grand     St., 

Waterbury.    Conn. 
White   Mfg.    Co.,    J.    H„    111    N.    3rd   St., 

Brooklyn,  N.  Y.     ■'White  Diamond." 
Young  Co..   William  B.,    1733   N.    6th   St., 

Philadelphia.    Pa. 
Young,    Inc.,    Lorin   W.,    214  E.    40th    St., 

New  York,   N.  Y. 
SHAFT      COUPLINGS.— See      Couplings, 


SHAFTING  OR  SHAFTS,  FLEXIBLE. - 
-"lexible  shafts  and  shafting  are  often  used 
vlth  portable  and  semi-portable  motor- 
'  '  '«  in  which  the 
of  the  working 
mltted  through 
a  shaft  enclosed  in  a  flexible  steel  casing 
and  usually  packed  with  grease.  Several 
methods  are  used  In  the  manufacture  of 
the  shaft,  some  having  small  rectangular 
pieces  linked  together  as  In  a  chain. 
Others  use  different  methods  of  connecting 
the  short  units,  which  are  always  linked 
together  so  that  when  bent  or  twisted  the 
speed    driving 


i   obtained.      The 

o  definite  lengths 

julpped    with 

i-    J 

ob  tamed"  m~  Tons  pieces' to  be"  cut  "iniiT'sec- 
tlons  as  desired  or  may  be  used  for  excep- 
tionally long  sections. 

Manufacturers: 

Breeze  Metal  Hose  &  Mfg.  Co..  22  Calu- 


Chatlenge   Co..    Ratavla.    III. 

Chicago    Pulley    &    Shafting    Co.,     40    S. 

Clinton    St.,    Chicago,    III. 
Dow.   Inc.,    L.    B.,   Kcene,    N.    H. 


Hasklns  Co..  R.  G.,  27  S.  Desplalnes  St.. 
Chicago.    111. 

Moltrup  Steel  Products  Co.,  Beaver  Falls. 
Pa. 

Pryibt]  Machine  Co.,  P.,  513-524  W.  41st 
St.,  New  York.  N.  Y. 

Stow  Mfg.  Co..  Inc..  443  State  St..  Bing- 
hamton,   N.  Y. 

SHAIN,  CHARLES  D.— Times  Plaza, 
Brooklyn,  N.  Y.  Manufacturer  of  battery 
connectors  and  cable  and  wire  terminals. 
Business  established  1901. 

SHALER  CO.,  C.  A — 20  Jefferson  St.. 
Waupun.  Wis.  Msntifacturer  of  electric 
vuleanlsers.  automobile  light  dimmers  and 
lamp  lenses.  Business  established  1906. 
President,  C.  A.  Shaler;  vice-president.  W. 
E.  Graham;  secretary,  M.  E.  Faber;  trans- 
urer  and  general  manager.  F.  E.  Jones: 
sales  manager.  R.  B.  Dunlap.  Sales  rep- 
resentatlvaa,  Consolidated  Sales  Co..  Mont- 
gomery Bldg..  San  Francisco.  Cal.;  ITes- 
cott  W.  Robinson  Sales  Co.,  Ltd.,  SS2 
Bleury  St.,  Montreal,  Que.,  Con. 

SHAPIRO  A  ARONSON,  INC.— 20  War- 
ren St.,  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures  and  portable  lamps. 
Business  established  1895.  ITesident,  V. 
Shapiro;  vice-president  I.  H.  Shapiro: 
secretary.  M.  Rosenberg:  treasurer  and 
sales  manager.  N.  W.  Belmuth.  Factory, 
Brooklyn.  N.  Y. 

SHARP  A  SMITH.— 65  E.  Lake  St..  Chi- 
cago. 111.  Manufacturers  of  hearing  de- 
vices for  the  deaf  and  electro  therapeutic 
npparatus.  ITesident,  W,  N.  Sharp:  treas- 
urer. R.   O'Connor. 

SHARP-MILLAR.  —  Trade  name  for 
photometer    manufactured    by    the    Foote. 


ny  GOOglC 


EMF  ELECTRICAL  YEAR  BOOK 


I'ierson    ft    Co.,    Inc.,     160-182    Duane    St, 
New  York,   N.  Y. 

SHARP  SPARK    PLUG  CO.— Wo  11  in  Eton. 
Ohio.    Manufacturer  of  spark  plugs.    Pres- 


Frank  D,    Johnson. 

SHARPE  ELECTRIC  APPLIANCE  CO. 
—603-8      Murphy      Bide;.,      Detroit,      Mich. 

Manufacturer  of  electric  heaters  and  lamps 
for  automobiles. 

8HARPLES  MILKER  CO.— West  Ches- 
ter, Pa-  Manufacturer  of  electric  milking 
machines.  Business  established  1902. 
President.  D.  T.  Sharpies:  vice -president. 
P.  M.  Sharpies;  secretary  and  treasurer. 
H.  B.  Carlisle;  general  and  sales  manager, 
L.  P.  Sharpies.  Branch  officoa  and  ware- 
houses. 56.1  W.  Washington  Blvd..  Chicago, 
ni.:  236S  Dundas  St.  West.  Toronto.  Ont.. 
Can.      Sales    representative,     Jordan    Hill 


Co.,  5 


Cal. 


SHARPLES  SEPARATOR  CO.  — West 
Chester,  Pa.  Manufacturer  of  motor- 
driven  cream  separators  and  other  dairy 
machinery.  President,  P.  M.  Sharpies; 
vice-president  and  general  manager,  C.  M. 
Burdette;    secretary    and   acting    treasurer, 


knife.     It  Is  used  ...    _ „ 

cayed  wood  from  the  surface  of  poles  used 
for  overhead  telephone,  telegraph,  railway, 
light  and   power  lines. 

Manufacturers; 

BUHRKE  CO.,  R,  H.,  1238  Fullerton 
Ave.,  Chicago,   10. 

Storti  ft  Son.  John,  210  Vine  St..  Phila- 
delphia, Pa. 

SHAVELIGHT  CORP.— 30  Church  St., 
New  York  N.  T.  Manufacturer  of  elec- 
trically  lighted   shaving  mirrors. 

SHAVING  MACHINES  FOR  DICTAT- 
ING-.MACHINE  CYLINDERS,  ELECTRIC. 
— The  record  cylinders  used  In  dictating 
machines  may  be  used  many  times  by 
shaving      the      surface      of      the      cylinder. 


■   removing   the   record. 

chine  In  which  this  ts  done  is  e( 

a  very  simple  form  of  lathe  with  a  spec 


ii!sll> 


„    1   which   takes   _   

smooth  cut  from  the  surface  of  the  cylin- 
der. These  machines  ere  electrically 
driven  and  are  semiautomatic.  The  cut- 
ting tool  Is  set  for  the  required  cut  and  the 
motor  started.  The  tool  then  takes  care 
of  Itself,  traveling  over  the  entire  surface 
of  the  cylinder,  making  a  smooth  cut  and 
producing  a  new  surface  ready  for  receiv- 
ing a  new  record. 

SHAVING  MIRRORS.  — See  Mirrors, 
■having  or   toilet,   electrically  lighted. 

SHAVING  MUGS.— See  Heaters,  electric, 
shaving  mug. 

SHAW  SLUE  PRINT  MACHINE  CO. 
INC.,  THE.— 9  Campbell  St.,  Newark.  N.  J. 
Manufacturer  of  electric  blueprinting  and 
blueprint  drvtng  machines.  Business  es- 
tablished 1905.  President,  secretary  and 
general  manager.  Stuart  T.  Mead;  treas- 
urer, Helen  A.  Mead. 

SHAW  INSULATOR  CO.— B-7  Kirk  PL. 
Newark.  N.  J.  Manufacturer  of  molded 
Insulation  and  lightning  arresters.  Presi- 
dent, H.  M.  Shaw;  vice-president,  F.  H. 
Shaw;  secretary,  A.  G.  Maney;  treasurer, 
M.  V.  Telverton. 

8HAWLAC— Trade  name  for  molded  In 
sulitlon  manufactured  bv  the  Shaw  Insu- 
lator Co..  5-7  Kirk  PL,  Newark,  N.  J. 

SHAWMUT.— Trede  name  for  fuses,  fuse 
wire,  ribbon,  links,  cutout  bases  and 
ground  connection  clamps  manufactured 
bv  the  Chase  Shawmut  Co.,   Newburyport, 

SH EAR. K LEAN.— Trade  name  for  grates 
manufactured  by  the  Marlon  Machine, 
Foundry  ft  Supply  Co.,  Marlon,  Ind. 

SHEARS,  BENCH  AND  PEDESTAL.— 
Shears  for  cutting  sheet  metal,  small  bars 
and  rods  are  used  very  extensively  by  tool- 
makers  and  others  In  the  manufacturing  of 
electrical  products.  They  are  made 
both  the  ht-J  "J 

The  mechar. .....  ..  _  r. 

able  and  stationary  hardened  steel  knives 
that  are  brought  together  either  by  the 
motion  of  the  motor  or  by  a  lever  arrange- 
ment which  transmits  the  power  to  the 
shears  applied  by  hand  to  a  long  level  arm. 
They  are  usually  provided  with  adjustable 
stops  so  that  any  number  of  pieces  may 
be  cut  to  the  same  exact  length,  or  they 
may  be  used  merely  for  trimming  off  small 


Ave.,   Hartford,   Conn. 


clal   form    of    shears    used    for    trlmml 
motor    or    generator    brushes.       They    are 
made    with    straight    blades     for     straight 
cutting  or  with  curved  blades  for  curved 
cutting. 

Manufacturer: 

Cronk  &  Carrier  Mfg.   Co-  The,   109  W. 


cables,  and  other  similar  cutting.  Tin- 
ners" shears  are  commonly  used  for  cut- 
ting sheet  brass,  copper,  etc..  In  shops  and 
construction  or  repair  work.  The  tinners' 
shears  are  the  common  form  of  metal 
shears  or  snips,  the  electricians'  differing 
slightly  from  this  form  In  that  they  are 
Sharply  pointed  and  have  a  proportionally 
longer  blade. 

Manufacturer:  * 

Bereer  Bros.  Co.,  829-237  Arch  St.,  Phil- 
adelphia, Pa. 

Buffalo  Forge  Co..  400  Broadway,  Buf- 
falo. N.  XT    "Buffalo." 

Foils nabee   Bros.   Co.,   Liberty.   2nd,   3rd 


Peck.  Stow  ft  Wilcox  Co.,  The.  Southtng- 
ton.    Conn.      "1819    Original."     "8am- 
"     "Lyon,"  _  "Hercules,"     "Trojan." 


White  Co.,  The  L.  ft  I.  J.,  143  Perry  St.. 
Buffalo.  N.  Y. 

SHEATH.— The  final  protective  coating 
applied  to  a  cable  or  cable  joint.  This  Is 
often  made  of  pure  lead,  but  In  the  case 


his  a  serving  of  hen 
SHECK    UNIVERSAL.— Trade    ns 


!   for 


red  b 


Argus    Enterprises.    Inc..    815-823    Prospect 
Ave.,   Cleveland.   Ohio. 

SHEDD    ELECTRIC    CO.,    INC.— Clay    ft 

Locust  Aves.,   Roselle  Park,   N.   J.      Manu- 

dent,   C.   W.   MacQuoid:  vice-president  and 
treasurer,    A.    B.    Moore;    secretary,    M.    F. 

SHEEP-SHEARING  MACHINES,  MO- 
TOR. DRIVEN. —These  machines  are  simi- 
lar to  the  ordinary  types  of  hair  clippers 
but  are  slightly  larger  in  size.  The  din- 
ner Is  driven  by  an  electric  motor  through 
flexible  shafting.  The  motor  may  be 
mounted  on  a  stand  or  suspended  from  a 
trolley,  whichever  method  Is  most  suit- 
able. These  shears  are  much  superior  to 
hnnd  shears  In  that  they  are  rapid  and 
allow  the  wool  to  be  cut  close  to  the  skin 
without  danger  of  cutting  the  animal. 

Manufacturers: 

Chicago  Flexible  Shaft  Co.,  5600  W. 
Roosevelt  Re"..  Chicago.  111.    "Stewart." 

Coatea  Clipper  Mfg.  Co..  231  Chandler 
St.,   Worcester.  Mass. 

Gillette  Clioping  Machine  Co.,  129-31  W. 
Slat  St.,  New  York,  N.   Y. 

SHEET  ALUMINUM.  BRASS.  COPPER. 
FIBER,  IRON,  LEAD.  MICA,  RUBBER, 
STEEL. — See  these  respective  Items. 

SHELBY— Trade  nsme  for  Incandescent 
lamps  manufactured  by  the  Shelby  Lamp 
Division,  National  Lamp  Works  of  Gen- 
eral Electric  Co.,  Shelby,  Ohio. 

SHELBY  LAMP  DIVISION,  NATIONAL 
LAMP  WORKS  OF  GENERAL  ELEC- 
TRIC CO.— Shelby.  Ohio.  Manufacturer  of 
incandescent  tamps.     C.  C.  Skiles.  general 


SHELLAC.  INSULATING.— Shellac  Is 
produced  from  a  gum  converted  by  a 
species  of  Insects  from  a  rosin  found  In 
certain  trees  of  India.  This  gum  Is  col- 
lected, melted  and  cooled  in  flakes,  and 
when  dissolved  In  alcohol  Is  known  as 
liquid  shellac  or  shellac  varnish.  It  Is 
frequently  adulterated  with  rosin.  Al- 
though widely  used  aa  such,  shellac  Is 
not  very  satisfactory  aa  an  electric  Insu- 
lator, aa  it  absorbs  moisture  and  softens 
under  heat.  It  may  be  used  for  coating 
low-voltage  colls  not  subject  to  moisture 
or   much    heating.      It    Is   also   used    exten- 

and    other   products. 
Manufacturers: 

Paint  Co.,   11th,  12th   ft  Pine 


tarlo  St.,  Cleveland.  Ohio. 


GENERAL  ELECTRIC  CO..  Schenec- 
tady,   N.    Y.      (See   adv.    pages    1203- 

WKSTINOHOUSE  ELECTRIC  &  MFQ. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play  adv.    pages    1395-1402.) 

SHELLS  EXPANSION.— See  Expansion 
or  anchor  bolts,  screws,  shells,  shields  and 

SHELLS,  CHANDELIER.— These  shells 
are  metal  spinnings,  commonly  of  brass, 
used  as  ornaments  In  fixture  stems.  The 
spinnings  are  generally  approximately 
spherical,  conical  or  pear-shaped  and  may 
be  either  plain,  fluted  or  of  other  such 
ornamental  forms. 
Manufacturers: 
American     Pin     Co.,     The,     Waterbury, 

Conn.      "Amplnco.'' 
Artcraft    Metal    Stamping    Corp..    1022-24 

Myrtle  Ave.,  Brooklyn.  N.  Y. 
Caldwell   ft  Co..   Inc..   Edward   F.,   36-40 

W.  16th  St.,  New  York.   N.  Y. 
Caldwe'l   Electric  Corp.,   1002  N.   Market 

St.,  Champaign,  111. 
Farles    Mfg.    Co.,    Decatur,    111. 
Mutual  Metal  Mfg.   Co.,   1948   N.   Kedvale 

Ave.,  Chicago,  ni. 
Peerless    Light   Co..    663   W.    Washington 

Blvd..   ChTcago.   111. 
Pittsburgh    Metal    Spinning    ft    Stamping 
Co.,  821-828  Locust  St..  Pittsburgh,  Pa. 
Plume  &  Atwood  Mfg.  Co.,  470  Bank  St.. 

Waterbury,  Conn. 
Reliance  Metal  Spinning  &  Stamping  Co., 

Inc..    160    John    tit.,    Brooklyn,    N.    Y. 

SCOVILL  MFG.  CO..   99  Mill  St..  Water- 

biirv     Conn.       (See    display    adv.    page 

1327.) 

Vester   Sons,    Inc.,    Alfred,   6   Main    St., 

ProvldPnce,   R.   I. 
Virden    Co.,    The.  '6103   Longfellow   Ave., 

Cleveland,   Ohio.      "V.    M.   C.    Brass." 
Waterbury     Mfg.     Co.,     226     Grand     St., 

Waterbury,  Conn. 
SHELLS,  FUSE.— These  shells  are  the 
tubular  casings  of  cartridge  type  enclosed 
fuses.  They  are  also  called  tubes  or  fuse 
casings,  and  are  almost  Invariably  made 
of  vulcanised  hard  fiber.  For  renewable 
type  fuses  the  ends  of  the  tube  or  shell  are 
often  threaded  so  that  the  caps  or  ferrules 
may  be  screwed  on.  A  small  hole  may 
be  provided  near  the  middle  which  Is  sealed 
over  by  the  label  and  serves  aa  an  indi- 
cator by  being  charred  when  the  fuse  Is 
blown.  Fuse  shells  are  of  various  diam- 
eters and  lengths,  depending  on  the  cur- 
rent and  voltage  ratings  of  the  fuses  for 
which  they  are  to  be  used. 
Manufacturers: 
Becker     Electric    Works,     3056     Lincoln 

Ave.,    Chicago,    111. 
Bridgeport   Brass   Co..    Bridgeport,   Conn. 
CRESCENT  ELECTRIC  CO.,    P.   O.   Box 

178,   Mountain  Grove,   Mo. 
Diamond     State     Fibre     Co.,     Bridgeport, 

Pa.      "Diamond  F." 
GKNERAL     ELECTRIC     CO.,      Schenec- 
tady.    N.    Y.       (See    adv.    pages    1203- 
1223.) 
PATTON-MACGUYER  CO.,    II    Mathew- 

son  St..  Providence.  R.   I. 
RISDON  MFC.  CO.,  THE,  Andrew  Ave., 

Naugatuck,  Conn. 
SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury, Conn.  (See  display  adv.  page 
1327.J 
UNITED  ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,  Boston,  Mass. 
Mfg.     Co.,     J36     Grand 

...   'Flbi 
i.  Del. 

SHELLS,   SOCKET Lamp-socket  shells 

are  generally  made  of  spun  or  drawn  metal 
(mostly  brass)  or  glazed  porcelain  or 
molded  Insulating  material,  and  are  used 
as  enclosures  for  the  current- carrying 
parts  and  mechanism.  The  metal  shells 
are  made  in  the  candelabra,  medium  and 
mogul  sizes,  the  porcelain  and  composition 
chiefly  in  the  medium  and  mogul  sizes 
only.  Socket  shells  are  sometimes  made 
by  metal-splnnlng  companies  for  the 
manufacturers  of  sockets,  poreclain  and 
molded  composition  shells  are  likewise 
made  by  producers  of  electrical  porcelain 
and  makers  and  molders  of  molded  insula- 
tion. Socket  caps  are  also  furnished  to 
correspond  to  the  shells.  Metal  shells  and 
caps  may  be  finished  In  brushed  or  pol- 
ished brass,  nickel -plated,  enameled,  oxi- 
dlxed.  etc. 

Manufacturers: 

AMERICAN  INSULATOR  CORP.,  New 
Freedom.  Pa.     (Composition.) 

American  II  n  Co.,  The,  Waterbury, 
Conn.     "Amplnco." 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford,  Conn.     "Arrow." 
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Art     Lamp     Mfg.     Co.,     521     S.     Wabash 

Ave.,    Chicago,    111. 

BEST  ELECTRIC  CORP.,   47*  Broadway. 

New    York.     N.     Y.       This     Illustration 

shows   the   Interlocking   device   of   the 

"USE"    shell    and    cap.      The    tongue 

Shown  on   the  shell 

H  Interlocks  with   thf 

J'^W  loop      which      la 

j__f~-  t^^L  pierced     Into     the 

^B     fl^B  cap.   thereby   form- 

sKapJ^^B  Ing  a  positive  grip 

WSSpF:     ' MtU.       When    once    locked 

fi:|  into      position, 

ss-  


I  able  for  the 

•■U  s  E"  Shah  and   husk.      Botn     «t! 

r-.n  and  keyless  socket; 

***p"  are   furnished  witi* 

14,  U  and  %  In.  caps.    Key  and  keyless 


Bridgeport   Brass  Co.,    Bridgeport.   Conn. 
CRESCENT    ELECTRIC    CO..    Mountain 

Grave.  Mo. 
Federal  Porci 

(Porcelain.!.       

GENERAL     ELECTRIC     CO..     Sent-.-- 

tarty.    N.    Y.      (See    adv.    pages    1203- 

Motor'  Specialties  Co..  Waltham,  Mass. 

National  Marine  Lamp  Co.,  The,  Forest- 
ville.  Conn. 

PATTON-MAC  OUTER  CO.,  Providence, 
R.  I.  We  specialize  in  miniature  and 
candelabra  socket  shells  for  Christmas- 


plied.— Adv. 

Peerless    Light    Co..    663  W.    Washington 

Blvd..  Chicago,   I1L 
RISDON  MFG.   CO..  THE,  Andrew  Ave., 

Nnugatuck,  Conn. 
SCOVILL  MFQ.  CO,,  89  Mill  St..  Water- 
bury,    Conn.      (See    display    adv.    page 
1327.) 
UNITED  ELECTRIC   APPARATUS  CO.. 
1529-33    Columbus    Ave.,    Boston.    Mass. 
WATERBURY     BUTTON     CO.,      836     S. 
Main  St.,  Waterbury,   Conn.     (See  dis- 
play adv.   page  132S.) 
Wfeterbury     Mfg.     Co.,     236     Grand     St., 

Waterbury,   Conn. 
Windman-  Gold  smith,    Inc.,    393-403    East 

Ave..   Perth  Amboy,  N.   J. 
SHELLS,     TELEPHONE     RECEIVER.— 
Telephone    receiver    shells    are    generally 
made  of  hard   rubber.     They  are   used   to 
enclose   the   parmanent   magnets   and   coils 
and   to  provide  a  means   of  attaching   the 
ear   cap.      With   most   telephones   the   shell 
la  long,  also  serving  as  a  handle.     In  other 
cases   it  may  be  quite   small,    as   in    shells 
for  watchcase  or  head  receivers. 
Manufacturers: 
Elect  rose    Mfg.     Co.,     Brooklyn,    N.    Y. 

"Elect  rose." 
General   Insulate    Co.,    1004-1024    Atlantic 

Ave.,  Brooklyn.  N.  Y. 
Hopewell    Insulation    &    Mfg.    Co..    Inc., 

Hopewell,  Va. 
Lelch  Electric  Co.,  Genoa,  til. 
Rome    Mfg.    Co..    Rome,    N.    Y.      "Rome." 
Siemon    Hard    Rubber   Corp.,    The,    State 

St.,   Bridgeport,  Conn. 
St  romb  erg-  Carlson    Telephone    Co..     1050 

University  Ave.,    Rochester,    N.    Y. 
Western    Electric    Co.,    Inc..    195    Broad- 
way. New  York,  N.  Y. 
SH  ELTON.— Trade     name     for     electric 
hair      driers      manufactured      by      Mathias 
Thome,    22   W.    Monroe   St.,    Chicago,    III. 

SHELTON  ELECTRIC  CO.— New  York, 
N.  Y.  Manufacturer  of  electric  vibrators, 
hair  driers,  cutters  and  other  electrical  ap- 
pliances. President.  Gentry  Shelton;  vice- 
president,  R.  T.  Shelton;  secretary,  A.  -T. 
Crowley.  Main  office.  16  E.  42nd  St.,  : 
York,  N.  Y.  Branch  offices.  Boston,  Mi 
San  Francisco.  Cal.;  30  E.  Randolph 
Chicago,  HI. 
SHEI 


SHEPARD  ELECTRIC  CRANE*  HOIST 
CO.— Montour  Falls,  N.  Y.  Manufacturer 
of  electric  cranes  and  hoists.  President, 
S.  G.  Turner;  vice-president' and  general 
manager.  F.  A.  Hatch;  secretary  and  sates 
manager,  R.  H.  McGredy;  treasurer.  Miss 
Mary  Dunham.  Main  office  and  factory, 
Montour  Falls,    N.    Y.      Branch  offices,    122 


,  New 


S.  Michigan  Ave.,  Chicago,  III.:  Lexing- 
ton Bldg.,  Baltimore.  Md.;  Union  National 
Bank  Bldg.,  Cleveland,  Ohio;  Hudson 
Terminal.  New  York.  N.  Y.;  Bulletin  Bldg., 
Philadelphia,  Pa.;  Union  Arcade  Bldg.. 
Pittsburgh,  Pa. ;  16  California  St..  San 
Francisco.  Cal. 

SHERARDIZING  OVENS.— See  Ovens, 
electric  she rardl sing. 

SHERARDUCT.— Trade  name  for  zinc- 
treated  rigid  conduit  manufactured  by  the 
National  Metal  Molding  Co.,  Fulton  Bldg., 
Pittsburgh,  Pa. 

SHERMAN.— Trade  name  for  grinding 
wheel  dressers  manufactured  by  the  Des- 
mond-Stephnn  Mfg.  Co.,  Urbana,  Ohio. 

SHERMAN,  EUGENE  M.  —  Bellevue. 
Wash.      Manufacturer   of  brass  castings. 

SHERMAN  MFG.  CO.,  H.  B.— Battle 
Creek.  Mich.  Manufacturer  of  motor-gen- 
tors,  etc.  Business  'established  1895. 
President  and  general  manager,  H.  B. 
Sherman;  vice-presidents,  C.  E.  Kolb,  A. 
H.  Warner,  Jr.;  secretary  and  treasurer. 
"     ""  '     sales   manager,    A.    H. 


ness  established  1866.  President,  W.  H. 
Cottlngham;  vice- president,  S.  P.  Fenn: 
sales  manager,  H.  D.  Whittlesey.  Facto- 
ries, Cleveland.  Ohio;  Chicago.  III.;  New- 
ark,   N.    J.;    San    Francisco,    Cal. 

SHERWOOD    MFG.    CO.— 1702-1U2    Elm- 


wood  Ave. 
of  eJectorL. 
other    power 


.   N.   Y.     Manufac 


■f   ejectors.    Injc 

er    power    pla.._    , 

-  -'--      president.  H.  S.  Madden;  vice- 


equipment. 


president,  T.  J.  Smith;  _.._ ..  ._ 

urer,  J.  B.  Madden;  sales  manager,  Wit- 
Ham  C.  Ihde. 

SHIELD  BRAND.  — Trade  name  for 
weatherproof,  slow- burn  Ing  wires,  etc.. 
manufactured  by  the  Anson  [a  Electrical 
Co.,  Ansonia,  Conn. 

8HIELD  BRAND.— Trade  name  for  in- 
sulating and  protective  paints  and  com- 
pounds, manufactured  by  the  Mitchell- 
Rand  Mfg.  Co.,  18  Vesey  St.,  New  York, 
N.  Y. 

SHIELDS,  EXPANSION.— See  Expan- 
sion or  anchor  bolts,  screws,  shells, 
shields  and  sleeves. 

SHIELDS,  FACE,  WELDERS'.  —  See 
Helmets  and  face  masks  or  shields,  wcld- 

SHIELDS,     LINEMEN'S     PROTECTIVE. 

—Linemen  working  around  live  wires  are 
always  In  danger  of  accidental  contact 
with  these  wires  and  many  men  have  been 
killed  or  seriously  Injured  In  such  acci- 
dents. To  minimise  the  possibility  of  con- 
tact, the  live  lines  are  frequently  covered 
with  a  shield.  These  shields  are  usually 
made  of  high-grade  rubber- coated  fabric 
and  have  high  insulating  qualities,  being 
entirely  safe  on  lines  up  to  10.000  volts: 
"" '   * "T  tests  of  the  shields  are 


it  25.000  to   3 
Manufacture 
Hardy  t 
Chlca- 


,    111. 


,  10  S.  Wabash  A 


Lint . 

Bldg..  Detroit,   Mich.     "Marshall's." 
SHIELDS,       WELDERS'.— See      Helmets 
and   face  masks  or   shields,  welders'. 

8HIFFLER.— Trade       name       for       steel 

American  Bridge  Co..    30  Church   St.,   New 
York.  N.  Y. 

SHIMS.  POLE  OR  BUY.— The  strain  put 
upon  the  wood  of  a  pole  by  a  guy  cable 
wrapped  about  it  is  likeiy  to  cut  Into  the 
wood  In  time,  thus  weakening  the  pole. 
Shims  or  strips  are  therefore  placed  be- 
tween the  guy  cable  and  the  polo  to  give 
greater  bearing  surface.  These  should  be 
of   galvanised   metal,    about    1%    X   •  X    % 

Manufacturers  t 

HALLETT  IRON  WORKS.  Harvey,  III. 
"Hallett."  (See  display  adv.  page 
1254.) 

HUBBARD  &  CO..  6301  Butler  St.,  Pitts- 
burgh,   1'a.      "Hubbard." 

Lanz   &    Sons.,    Mathew.    Pittsburgh,    Pa. 

SHINN-FLAT.— Trade  name  for  light- 
ning rods  manufactured  by  the  W.  C. 
Shlnn  Mfg.  Co.,  14  E.  Jackson  Blvd.,  Chi- 
cago. III. 

SHINN  MFG.  CO.,  W.  C— Chicago.  III. 
Manufacturer  of  lightning  rods.  Business 
established  1900.  President,  W.  C.  Shlnn; 
vice -president,  W.  F.  Harrah;  Secretary, 
I..  B.  Shlnn;  treasurer,  W.  H.  Parkin; 
sales   manager,   R.   L.   Bradley.     Main   of- 


Jackson    Blvd..    Chicago,    III. 


.  Nlles,  Mich.;  Gue'lph,  Ont., 'Can. 
Branch  office.  Shlnn  Mfg.  Co.  of  Canada, 
Ltd.,  Guelph.  Ont..  Can. 

SHIP  PROPULSION,  ELECTRIC— His- 
torically, electric  drive  for  ships  was  first 
projected  in  1838.  by  Professor  Jacobl,  a 
distinguished  Russian  physicist  and  electri- 
cian. From  that  time  to  the  present  the 
development  of  the  application  has  pro- 
gressed with  the  development  of  the  elec- 
trical art.  A  full  discussion  of  the  various 
steps  of  development  to  the  applications  of 
today  would  take  too  much  space.  Suf- 
fice it  to  say  that  from  this  early  experi- 
ment larger  craft  were  equipped  with  mo- 
tors until  Mr.  Mavor,  of  England,  designed 
the  propelling  machinery  for  the  S.  S. 
Tynemouth.  This  equipment  consisted  of 
two   generating   seta   connected    to    Diesel 

differing    number    of    poles.       Thus    speed 
'  '   '  lished  by  varying 


the  connections. 

In   the   United    States 
ment  placed  orders  for 


of  three 


Navy  Depart  - 

....    trie  propulsion 

for  the  collier  Jupiter   designed    w     "'    ' 

R.  Emmet.     ThO  Jupiter 

colliers,  the  other  two  by  cuziipunauii  ueiriK 
propelled,  respectively,  by  reciprocating: 
engine  and  geared  turbine.  The  result  of 
the  comparison  showed  that  the  Jupiter 
was  entirely  satisfactory  and  to  such  a 
degree  that  It  led  to  the  now  adopted  prac- 
tice of  electric  propulsion  of  battleships 
and  bat  tie  cruisers.  The  equipment  con- 
sisted of  a  Curtls-Rateau  turbo-alternator 
of  5450  kw.  at  1990  r.p.m.,  driving  two 
Induction  motors  rated  2760  hp.  at  normal 
speed  (110  r.p.m.)  and  direct- connected  to 
the  propeller  shafts.  When  It  is  realized 
that  this  vessel  was  operated  from  the  be- 
ginning with  a  crew  unfamiliar  with  elec- 
trical machinery,  not  only  Is  weight  added 
to  a  good  record  but  also  is  emphaais  placed 
on  the  application  of  electric  drive  for 
general  cargo  vessels.  The  trial  data 
show  that  the  Jupiter  is  an  economical 
ship,  as  fully  loaded  her  consumption  of 
water  per  shaft  horsepower  (total)  at  full 
speed  was  14.75  lbs,  and  that  she  could 
make  2.82  knots  with  one  ton  of  coal. 
That  she  Is  economical  In  upkeep  Is  sig- 
nalized by  the  fact  that  the  Navy  Depart- 
ment considers  that  her  "repair  bills  are 
practically  nil." 

In  Sweden,  Mr.  LJungstrom  patented  a 
special  design  of  turbine  and  generator 
which  he  applied  with  much  success  to  the 
S.  S.  MJolner.  This  vessel,  in  comparison 
with  a  sister  ship  (the  Mlmer)  propelled  by 
reciprocating  engines,  showed  that  she 
(MJolner)  could  perform  the  same  work 
with  42.3%  less  coal.  This  vessel  used 
steam  at  218  lbs.  per  sq.  In.  and  235*  su- 
perheat. It  Is  this  performance  that  still 
makes  the  engineer  hold  to  the  applica- 
tion of  electric  drive  to  all  types  and 
sizes  of  ships,  because  the  MJolner  is  only 
125  ft.  long  with  a  displacement  of  2225 
tons  and  the  generating  plant  has  a  ca- 
pacity of  BOO  kw.  The  important  point  in 
this  illustration  is  the  use  of  superheat. 
Outside  of  a  large  and  growing  difference 
of  opinion  there  is  little  doubt  that  a  great 
reduction  in  fuel  consumption  results  from 
the  use  or  high  superheat.  It  is  also  ap- 
parent that  this  gain  cannot  be  accom- 
plished by  any  method  requiring  the 
reversal  of  the  prime  mover.  Electric  gen- 
eratorq  always  run  In  the  same  direction, 
but  .the  propelling  motors  are  readily  re- 
Just  prior  to  the  entrance  of  the  United 
States  into  the  World  War,  two  12.500- 
ton     —        ■  ... 


apparatus,   which  was  built  and  delivered. 

The  design  provided  for  two  generators 
driven  by  steam  turbines  at  a  steam  pres- 
sure of  195  lbs.  and  200'  superheat.  Two 
motors  of  1600  hp.  were  pinioned  to  a  com- 
mon reduction  gear  which  operated  the 
propeller.  Following  this  belated  appli- 
cation, it  Is  now  understood  that  It  cargo 
vessels  owned  by  the  United  States  Gov- 
ernment are  to  be  equipped  with  one  steam 
turbogenerator  and  one  motor.  The  per- 
formance of  these  vessels  will  be  followed 
with  Interest. 
The   first   battleship   to    be   so   equipped 


Her  propulsion  outfit  consists 
of  two  turbogenerators  of  11,600  kw.  each 
at    80%    power-factor    at    a    speed   Of   3100 
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at  167  r.p.m.  The  generator  Is  capable 
of  npeed  changes  by  throttle  from  TM  to 
2200  r.p.m.  The  motors  are  direct- con- 
nected to  the  propeller  shafts  and  by  pole 
changing  give  a  speed  reduction  of  12  to 
1  and  of  IS  to  1,  which  permits  the  turbo- 
generator to  run  at  full  speed  both  at  15 
knots  and   SI   knots. 

The  official  trials  of  the  New  Mexico 
■how  very  successful  results  and  reports 
of  the  operation  of  her  machinery  satisfac- 
tory la  every  way.  The  steam  consump- 
tion per  shaft  horsepower  at  different 
speeds  was  as  follows: 

21.08  knots    12.01    lbs.  of  steam 

19.37    knots    12.33     lbs.  of  steam 

14.98    knots    12.476  lbs.  of  steam 

10.28    knots    13.9«     lbs.  of  steam 

The  electrical  propulsion  equipment  of 
the  New  Mexico  was  furnished  by  the 
General  Electric  Co.  and  that  of  the  Bat- 
tleship Tennessee  was  furnished  by  the 
Westing-house  Electric  &  Mfg.  Co.  The 
equipment  for  the  Tennessee  In  general  Is 
similar  to  the  New  Mexico's.  1.  e.,  two  tur- 
bogenerators operating;  four  a-c.  motors 
direci -connected  to  the  propeller  shafts. 
The  motors  are  a  combination  design  so 
that  with  the  24-polo  connection  the  mo- 
tor Is  of  tho  wound- rotor  type  and  by 
means  of  cross  connections  It  will  function 
as  a  3 (r- pole  squirrel- cage  Induction  mo- 
tor. The  generators  will  have  a  capacity 
of  10.000  kw.  and  the  motors  will  be  each 
8700  hp.  at  176  r.p.m.  on  24  poles  and  2126 
horsepower  at  118.3  r.p.m.  on  36  poles, 
with  a  25%  overload  capacity.  The  Ten- 
nessee has  not  yet  performed  her  official 
trials  so  that  performance  results  are  not 
at  hand. 

From  the  experience  thus  gained  the 
Navy  Department  has  adopted  electric 
drive  for  all  of  the  battleships  and  battle- 
cruisers  now  building.  The  Importance  of 
this  action,  beside  the  weight  of  military 
advantage,  is  seen  In  the  large  horsepower 
required  for  driving  the  patUeonUBers, 
which  Is  estimated  at  very  nearly  200,000. 
In  this  field  or  large  capacity  In  small 
space  electricity  has  no  competitors  at  the 
present  time. 

Undoubtedly  the  question  of  electric  pro- 

Sulslon  Is  now  engaging  more  attention 
ue  to  the  Increased  cost  of  fuel.  There 
Is  little  difference  In  this  regard  between 
coal  and  oil  and  therefore  the  points  of 
economy  must  be  looked  for  In  the  type 
of  transforming  apparatus,  1.  e..  the  agen- 
cies used  between  the  generating  of  fuel 
and  the  propeller. 

In  this  emergency  the  trend  seems  to  be 
towards  the  use  of  Diesel  oil  engines  driv- 
ing small  generating  sets,  say  400  to  too 
hp.  There  are  a  good  many  Diesel  er.glne 
ships  now  being  built,  but  this  does  not 
occasion  much  saving  in  fuel  and  the 
large-sited  unit  Is  not  In  high  favor  for 
propulsion  due  to  the  many  auxiliaries  and 
the  shock  of  reversal.  The  operation  of 
Dlesel-drlven  generators  Is  Ideal  for  this 
type  of  prime  mover.  It  Is  proposed  to 
use  direct  current  and  connect  the  gener- 
ating sets  In  series,  thus  providing  a  flex- 
ible voltage  supply  for  speed  changing  and 
as  wall  a  safety  arrangement  In  case  of 
repairs  at  sea.  The  small  Diesel  engine 
will  have  cylinders  of  relatively  small  else, 
easy  to  handle  while  under  way,  permit- 
ting the  possibility  of  carrying  spares, 
thus  allowing  for  replacement  without 
coming  Into  port  and  yet  maintaining  a 
fair  speed  even  If  all  generators  were  out 
of  order  and  voltage  were  supplied  by  the 
auxiliary  lighting  and  power  generator.  In 
short,  such  an  arrangement  of  machinery 
would  preclude  all  possibility  of  stoppage 
except  for  the  total  loss  of  oil  fuel— a 
condition  that  cannot  well  be  included  In 
an   engineer's  calculation. 

SHIP  STABILIZERS.— See  Stabilisers, 
airplane  and  ship,  motor-driven  gyroscopic 

SHIRK. — Trade  name  for  hand,  power 
and  electric  house  and  deep  well  pumps 
manufactured  by  the  Blue  Ball  Machine 
Works,  Blue  Ball  (Lancaster  County),  Pa. 

SHOCK,  ELECTRIC— The  sudden  stim- 
ulation of  the  nerves  or  convulsion  or  con- 
traction of  the  muscles,  with  the  feeling 
of  a  concussion,  caused  by  the  discharge, 
through  the  animal  system,  of  electricity 
from  a  charged  body  or  circuit.  Some- 
times, especially  In  the  case  of  high  volt- 
ages, the  shock  Is  painful  and  dangerous 
and  is  accompanied  by  burns.  The  volt- 
age la  the  main  element  of  shock,  as  this 
determines  the  current  that  will  pass 
through  the  body.  The  allowable  current 
that  may  be  passed  through  the  human 
body  la  also  dependent  upon  the  frequency 
of  the  current.  High-frequency  alternat- 
ing currents  produce  little  sensation  when 
passed  through  the  body,  when  compared 
with  low -frequency  currents  of  equal 
strength.     Tests  have   been   made   to   de- 


termine the  maximum  or  "tolerance  cur- 
rent" that  a  man  may  take  through  his 
arms  and  body  without  marked  discomfort 
or  distress.  A  man  can  tolerate  about  0.03 
ampere  at  11,000  cycles  per  second  but  can 
tolerate     nearly     0.5     ampere     at     100.000 

The  shock.  If  sufficiently  severe  as  from 
a  very  high  voltage  of  low -frequency,  will 
cause  death.  The  condition  of  the  body 
after  death  by  electric  shock  corresponds 
exactly  to  that  found  after  death  by.  as- 
phyxia. The  shock  paralyzes  or  destroys 
the  nerve  center  which  controls  the 
respiratory  movements;  the  passage  of 
venous  blood  Into  the  arterial  system 
causes  contraction  of  the  arterioles  and 
stoppage  of  the  heart.  There  Is  therefore 
always  hope  of  resuscitation,  except  when 
the  respiratory  nerve  center  has  been  de- 
stroyed. See  Resuscitation;  also  Resusci- 
tation apparatus. 

SHOE  DRIERS,  ELECTRIC.  —  See 
Driers,  shoe,  electric. 

SHOE  FACTORY  IRONING  MA- 
CHINES.— See  Ironing  machines,  electric 
shoe  factory  and  other  industrial. 

SHOE-REPAIRING  MACHINES,  ELEC- 
TRIC.— Most  modern  shoe-repair  shops 
are  equipped  with  electrically  driven  ma- 
chinery, which  greatly  Increases  both  the 
quality  and  the  quantity  of  the  work 
turned  out.  There  Is  usually  a  heavy  sew- 
ing machine  wh'-' ' --    -'"• 

ally  heated  devl  _  _  _  _ 
a  long  frame  or  rack  supporting  one  or 
more  shafts,  upon  which  are  mounted  the 
various  wheels  for  grinding,  buffing  and 
finishing  the  work,  all  driven  from  a  single 
motor.  Most  of  these  machines  have  dust 
collectors,  and  many  of  them  are  worked 
out  Into  a  very  complete  plant  for  the  re- 
Manufacturers: 

Landls    Machine   Co.,    St.    Louis.   Mo. 

Progressive  Shoe  Machinery  Co.,  8118-30 
Snelllng  Ave..  Minneapolis,  Minn. 
"Progressive." 

Specialty  Shoe  Machinery  Co.,  201  W. 
Colorado  Ave.,  St.  Joseph,  Mo. 
("Crowe"    nailer) 

Untied  Shoe  Machinery  Corp.,  M5  Lin- 
coln St..   Boston,    Mass. 

SHOE  SEWING  MACHINES.— See  Sew- 
ing machines,  motor-driven,  tailors',  shoe- 
makers', hatters',  etc. 

SHOE-SHINING  MACHINES,  ELEC- 
TRIC.— Machines  which  are  designed,  by 
means  of  motor-driven  brushes,  to-  clean 
and  polish  shoes.  They  have  been  Intro- 
duced to  a  limited  extent  as  prepay  ma- 
chines. The  wide  varieties  of  shoes  and 
boots  now  worn  Introduce  complications 
for  motor-driven  machines. 

Manufacturers: 

Electroshlne,  Inc..  363  W.  B4th  St.,  New 
York,  N.  T. 

Progressive  Shoe  Machinery  Co..  3116-38 
Snelllng  Ave.,  Minneapolis,  Minn. 
"Progressive." 

SHOES,  BOOTS,  LEGGINGS,  ETC., 
FIREPROOF,  FOR  WELDERS,  FUR- 
NACE TENDERS,  ETC.— Spattered  metal 
will  usually  not  produce  a  serious  burn  on 
the  skin  unless  It  adheres  to  or  Is  held 
upon  the  spot  It  strikes  by  burning  Into 
the  clothing  or  catching  in  a  crease,  pock- 

the  legs  or  feet,  workmen  employed  In 
welding    and    furnace    tending    are    ennse- 

Suently  provided  with  smooth- surfaced 
reproof  foot  coverings,  such  as  ahoes. 
boots,  spats  and  leggings.  Heavy  leather 
with  a  fireproof  coating-  or  asbestos  cloth 
with  a  smooth  finish  Is  used  for  making 
such  footwear  and  leg  coverings.  Also  see 
Garments,  fireproof. 
Manufacturers; 

Safety    Equipment    Service   Co..    215-221 

St.   Clair  Ave.,   N.  E..  Cleveland,  Ohio. 

Safety    First    Supply    Co..    107    3rd    Ave.. 

Pittsburgh,   Pa. 
SHOES,       LINEMEN'S       INSULATED.— 
Among  the  various  safety  devices  for  line- 
men are  shoes  Of  suitable  Insulating  mate- 
rial, which   are  a  desirable  accessory  with 
grounded -neutral    systems,    or    with    high- 
tension  line  work.    These  shoes  are  usually 
made  of  high-grade  rubber. 
Manufacturers: 
Linemen    Protector    Co.,    860    Penobscot 

Bldg.,   Detroit,    Mich. 
UNITED    STATES    RUBBER    CO..    1790 
Broadway,    New  Tork,    N.    Y.     "U.    S." 
SHOES,  THIRD  OR  CONTACT  RAIL.— 
Sliding  shoes  for  collecting 


rail    t 


i   of   t 


types:  those  whose  pressure  against  the 
rail  Is  actuated  exclusively  by  means  of 
springs,  " 


protected  rails  or  underrunnlng  rails  are 
used  it  is  necessary  to  use  shoes  that  have 
a  hinged  or  pivoted  arm  carrying  the  con- 
tact member,  which  is  actuated  by 
springs.  The  shoes  are  generally  made  of 
cast  Iron  end  consist  of  only  a  few  parts. 
The  contact  members  or  wearing  parts, 
whose  pressure  against  the  rail  is  usually 
adjustable,  are  removable  so  that  they 
may  be  replaced  when  worn  out.  The 
shoe  has  securely  bolted  or  brazed  to  It.  a 
heavily  Insulated  flexible  cable  carrying 
the  current  to  the  car  body.  In  the  case 
of  an  protected  overrunning  third  rails. 
the  shoe  Is  arranged  so  that  sleet  cutters 
or  scrapers  can  be  attached  during  the 
sleet  Reason.  Third  or  contact  rail  shoes 
are  used  not  only  by  railways  with  third 
rails  Instead  of  trolley  wires  for  power 
supply,  but  also  by  large  traveling  cranes, 
open-hearth- furnace  or  coke-oven  charg- 
ing machines,  ore  bridges,  and  other  elec- 
trically operated  traveling  machines  that 
use  a  contact  rail.  Railway  signal  sys- 
tems that  Include  cab  signals  or  track- 
circuit  emergency  control  of  the  locomo- 
tive also  use  special  contact  rails  and  con- 
tact ahoes.  The  current  capacity  of  power- 
type  third-rail  shoes  is  much  In  excess  of 
any  of  the  overhead  forms  of  current-col- 
lecting apparatus  used,  such  as  trolley 
wheels  or  pantograph  collectors,  and  In 
tests  have  indicated  values  of  2000  am- 
peres per  shoe  at  a  speed  of  35  miles  per 

Manufacturers: 

ELECTRIC  SERVICE  SUPPLIES  CO., 
17th  &  Cambria.  Sts.,  Philadelphia,  Pa. 
Keystone  contact  rail  material  consists 
of  complete  lines  of  contact  rail  stand- 
ards,  Insulators,   shoes   and   collectors. 

Rail   Collector  Typical  Assembly 

Typical    assembly    la    shown    on    right- 
Keystone   universal  contact  rail  collec- 
tors   are    adapted    for    practically    all 
■  classes  of  Industrial  or  crane,  convey- 
or and  other  work  requiring;  a  moving 
contact    of    medium    power    capacity. 
They  are  made  for  use  in  any  position 
and  with  all  styles  of  contact  wheels 
and    shoes.      Typical   collector  la    Illus- 
trated on  left,— Adv. 
WESTINQHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh   Pa.    (See  display 
adv.  pages  1395-1101.) 
SHOLDER-EXCEL     MFG.    CO.,    THE.— 
Clyde,  Ohio.   Manufacturer  of  switchboard 
Instruments.     William  Antony,  sole  owner. 
Sales    representative,    D.    A.    Schnebel,    00 
W.   Broadway,  New  York,   N.   Y. 

SHONBERG,  INC.,  T.— Brooklyn,  N.  Y. 
Manufacturer  of  solder,  babbitt  metala, 
etc.  President  and  treasurer,  B.  Shonberg; 
secretary  and  general  manager,  T.  Mayer. 
Main  office,  122-126  Flushing  Ave..  Brook- 
lyn, N.  Y.  Branch  offices,  Cleveland.  Ohio; 
Norfolk.    Va-:    Baltimore,    Md.;    New    Or- 

SHORT. — A  contraction  of  the  term 
"ahort- circuit,"  commonly  used  by  elec- 
tricians  and  repair  men. 

SHORT-CIRCUIT.  —  A  low -res  I  stance 
connection  Joining  two  parts  of  an  electric 
circuit,  offering  a  path  of  much  lower  re- 
sistance for  the  current  than  the  main  cir- 
cuit. Most  of  the  current  therefore  will 
flow  through  the  short-circuit.  It  Is  a 
fault  often  caused  by  Imperfect  Insulation 
or  by  mechanical  abrasion  that  damages 
the  insulation.  It  la  also  a  connection 
made  under  certain  conditions  for  testing 
or  protective  purposes. 

SHORT-CIRCUIT  CURRENT.  —  The 
current  which  exists  after  a  generator  Is 
short-circuited.  This  current  may  be  many 
times  full-load  value.  In  the  case  of  d-c. 
generators  the  short-circuit  Is  opened  by 
the  action  of  circuit -breakers,  some  of 
these  acting  within  a  few  thousandths  of 


t  the 


i  follow  a 


With  a-c.  generators,  on  account  of 
their  frequent  great  load  capacity,  enor- 
mous currents  may  exist  Immediately 
after  a  short-circuit  with  excessive  me- 
*    stresses    and    possible    damage. 
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armature   and       ...  ..   . 

load  value.  The  current  rapidly 
and  ita  final  value  la  limited  by 
chronouB  Impedance  ol  the  armature  and 
may  not  be  greatly  different  from  full- 
load  value.  Current- limiting  reactors  are 
sometimes  installed  In  series  with  large 
low -frequency  turbogenerators  to  prevent 
the  Initial  rush  of  short-circuit  current 
reaching  a  destructive  value. . 

Batteries,  especially  dry  cells,  are  ofte 
rated  according  to  the  short-circuit  cm 
rent  they  give  when  fresh.  This  Is 
crude  measure  of  their  Internal  realatanci 
a    high    short- circuit    current    Indicating 

SHORT  ELECTRICAL  MFG.  CORP.— 
Penn  Tan.  N.  T.  Manufacturer  of  flexible 
eteel  and  nonmetalllc  conduit.  President, 
H.  M.  Short:  vice-president,  L.  D.  Bally; 
secretary  and  treasurer.  S.  E.  Short;  gen- 
eral manager,   F.  J.  Santon. 

SHOVELS  AND  SPOONS,  POLE  OR 
POST  HOLE.— The  usual  depth  of  noli 
dug  for  poles  Is  5H  to  7  ft.  which  necess 
tates  the  use  of  long-handled  shovels  ft 
the  work.  When  the  hole  becomes  deeper 
the  dirt  Is  lifted  by  a  bent  shovel  known 
as  a  spoon.  These  tools  are  essential  In 
pole  setting-  work  and  are  available  In 
various  forms. 

Manufacturers 

Ames     £     Sons     Corp.,     Oliver,     North 
Easton,  Mass.    "Ames." 

Columbus  Handle   ft   Tool   Co.,   The,   Co- 
lumbus,   Ind. 

HERBST,    PAUL   W.,    Chicago.   III.      W< 
specialise  In  shovels  of  all  kinds  usee 


epoon   shovels.     See  display  adv.   page 
1268.— Adv.  W 

HHS5A??L  *,    Q9.i:  J*?01     Butler     St.. 


Pittsburgh     Shovel     Co..     Oliver     Bids., 
Wood    Shovel    ft    Tool    Co.,    The,    Piqua, 

SHOVELS,  ELECTRIC  POWER.— See 
Excavators,  electric. 

SHOW  WINDOW  AND  SHOWCASE 
LIGHTING       FIXTURES.-See       Fixtures! 


modern   types   have   ■ ....... 

and    wall   cases    designed   not 

an  attractive  appearance  to  t 

to  show  off  the  material  to  bes*  -UTQ. 

They  often   combine  glass    tops,    aides 


effects,  and  have  hardware'  and  wooden 
frames  to  match  the  other  hardware  and 
woodwork  of  the  store:  sometimes  highly 
nickel -plated  metal  frames  are  used. 

Manufacturers: 

Detroit  Show  Case  Co.,  1651-1700  W. 
Fort  St.,  Detroit,  Mich.     "Silent  Sales- 

Pi nVlnc.,   I.   P.,  239-43  10th  Ave.,  New 

Grand  '  Rapid's  Show  Case  Co.,  Grand 
Rapids,    Mich.     "New   Way." 

Heller  ft  Co.,  W.  C.  Montpelier,   Ohio. 
-  NATIONAL    X-RAT    REFLECTOR.    CO., 
236     W.     Jackson    Blvd.,     Chicago,     III 
'X-Ray."       (See     display     adv.     page 

Stevens  &  _Co.,  376  Broadway,  New 
York,    N.  Y.     "Heller." 

Wade  Mfg.  Co..  H.   M.,   Charlotte,   N    C 

Walrus  Mfg.  Co.,   Decatur,   111. 

Weber  Show  Case  ft  Fixture  Co..  440 
Beaton  St..  Los  Angeles,  Cal. 

Wllmarth  Show  Case  Co.,  1544  Jefferson 
Ave.,  Grand  Rapids,  Mich. 

SHOWERS,  FIXTURE  OR  LIGHTING. 
— The  term  shower  Is  applied  to  a  wide 
variety  of  residence  ceiling  fixtures  which 
Consist  of  several  sockets  suspended  from 
a  plate  by  chains  or  rods.  A  three  or  four- 
socket  fixture  with  the  sockets  more  or 
less  treely  suspended  is  the  commorient 
type.  This  fixture,  at  one  time 
only   -   ■    ■ 


.  lighting,  residence. 
Manufacturers: 
American     Pin     Co.,     The,     Waterbury, 

Conn.     "Amplnco." 
Artcraft    Metal    Stamping   Corp.,    1022-24 

Myrtle  Ave..  Brooklyn,  N.  Y.      ' 
Bayley  &  Sons,  Inc.,  105  Vanderveer  St., 

Brooklyn,  N.   Y. 
BEAKD9LEE  CHANDELLER  MFG.  CO., 

216  S.  Jefferson  St.,   Chicago.   111. 
Caldwell    Electric   Corp.,    1002   N.    Market 

St.,   Champaign.   111.  ^ 

Furies  Mfg.  Co.,  Decatur,  111. 
INTERIOR  LAMP  &  FIXTURE  WORKS, 

4688  N.   Clark  St.,   Chicago,   111. 
Mutual  Metal  Mfg.  Co.,   1948   N.   Kedvale 

Ave.,   Chicago,  111. 
Newman  Mfg.   Co.,   717-21    Sycamore   St., 

Cincinnati,    Ohio. 
Peerless    Light    Co.,    663   W.    Washington 

Blvd..   Chicago.   111. 
Pittsburgh    Metal    Spinning    ft    Stamping 

Co..  821-823  Locust  St.,  Pittsburgh,  Pa. 
Plaut    ft    Co..    L.,    434   E.    23rd    St,    New 

York,  N.  Y. 
Polly  Mfg.  Co.,   Milwaukee.  Wis. 
STANDARD    ELECTRIC    ft    MFG.    CO., 

308   1st  Ave.,  E-.   Cedar  Rapids,   Iowa. 


Brooklyn.  N.  Y. 


.   Ill   N.   3rd   St.. 


It.     It  Is  often  designed 

percentage  of  the  total 

current  In  the  main  circuit,  as  In  the  case 
of  ammeter  shunts  or  galvanometei 
shunts.  To  shunt  any  apparatus  or  clr. 
cuit  is  to  bypass  it  or  connect  a  conductoi 
or  another  circuit  across  its  terminals.  A 
shunt  apparatus  or  circuit  Is  one  con- 
nected as  a  shunt  or  which  contains  s 
shunt,  as  a  shunt  field,  shunt  motor  oi 
generator  (one  with  a  shunt  field).  "Par- 
allel" and  "multiple"  arr  -"-- 
adjectives   meaning  shunt. 

SHUNT,  INDUCTIVE.— A  shunt  which 
has  self- Inductance  In  addition  to  Its  re- 
sistance. An  Inductive  shunt  is  sometimes 
placed  across  the  Interpole  winding  of  a 
d-c.  machine,  the  inductance  of  the  shunt 
being  so  adjusted  with  respect  to  Its  re- 
sistance that  current  through  the  Interpole 
winding  will  rise  and  fall  with  that 
through  the  armature. 

SHUNT,  RESONANT.  —  A  shunt  In 
which  Ihe  self- Inductive  reactance  is  equal 
to  the  condenalve  reactance  for  a  current 
that  la  wanted  In  the  shunt.  A  resonant 
shunt  is  sometimes  placed  across  the 
terminals  of  a  d-c.  generator  to  eliminate 
the    pulsations    In    the    direct    current    due 

SHUNT,  SERIE8.— A  shunt  across  the 
series  winding  of  a  compound -wound  ma- 
chine for  the  purpose  of  adjusting  the 
compounding  to  the  desired  value.  Since 
the  number  of  turns  per  pole  of  a  series 
winding  are  few  and  fractional  turns  are 
not  possible.  It  is  practicable,  when  a 
whole  number  of  turns  does  not  give  the 
desired  compounding  to  shunt  a  portion  of 
the  current  around  a  slightly  larger  num- 
ber of  turns  than  would  De  required  if  all 
of   the  current  passed   through   them. 

SHUNTS,  AMMETER,  WATTMETER 
AND  WATT-HOUR  METER.— The  mov- 
able coll  of  an  ammeter  carries  only  a 
very  small  part  of  the  measured  current. 
An  ammeter  shunt  is  a  bypass  or  parallel 
circuit  of  low  resistance  which  bears  a 
constant  ratio  to  the  resistance  of  the 
movable  coil.  Such  shunts  are  used  with 
direct- current  instruments  only.  For  low- 
capacity  ammeters  the  shunt  is  mounted 
under  the  cover  or  is  an  Integral  part  of 
the  Instrument.  Such  ammeters  are  called 
self-contained.  For  measuring  large  cur- 
rents, the  shunt  Is  mounted  separately 
and  the  Instrument  Is  connected  to  the 
terminals  of  the  shunt  by  small  wires 
called  leads.  For  portable  Instruments  the 
external  shunts  are  also  portable;  for 
switchboard  Instruments  they  are  mounted 
on  the  back  of  the  board.  Shunts  should 
be  made  of  material  of  low  temperature 
coefficient,  such  as  manganin,  and  should 
be  well  ventilated;  this  is  usually  done  by 
laminated  construction,  the  leaves  being 
spaced  apart  and  sliver -soldered  Into 
*-  lavy  copper  terminal  blocks  that  have 
_jltable  connections  for  the  main  circuit 
and  separate,  smaller  binding  posts  for 
connecting  the  leads  to  the  ammeter.  The 
the  Instrument  must  be  de- 
—    together,    else    large 


ammeter  shunts.  For  wattmeters  both 
portable  and  switchboard  types  are  made. 
For  watt-hour  meters  only  certain  switch- 
board    types,     as    a     rule,     have     external 

shunts. 

Manufacturers: 

Canadian  General  Electric  Co.,  Ltd.,  11] 
King  Bt..  W..   Toronto.  OnL,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont., 
Can. 

Central    Scientific    Co.,    460    E.    Ohio   SL. 

EHTKKLINE-A  N  G  U  8  CO..  THE, 
Lemcke  Annex.   Indianapolis,   Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  display  adv.  pages 
1203-1223.) 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown,   Philadelphia.  Pa. 

Roller- Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

SANGAMO  ELECTRIC  CO.,  Springfield, 
III.    "Sangamo." 

WEHT1NQHOUSE  ELECTRIC  ft  MFG. 
—     East  Pittsburgh,  Pa.    (See  display 


Weston  Electrical  Instrumen 
•  erly  Park,  Newark,  N.  J. 
SHUNTS,     GALVANOMETER.    —  These 

ire  resistors  intended  for  parallel  con  nee - 


i  current  and  hence  Its  resistance  is 
a  fraction  of  the  galvanometer  resistance. 
usually  1/9.  1/99,  1/999.  It  is  usual  to 
construct  small  shunt  .boxes  containing 
three  or  four  colls  for  each  galvanometer. 
these  colls  being  marked  0.1,  0.01,  0.001 
to  specify  the  fractions!  part  of  the  total 
current  that  flows  through  the  galvano- 
meter. A  special  form  of  galvanometer 
shunt,  called  the  Ayrton  universal  shunt, 
may  be  used  with  any  galvanometer,  re- 
gardless of  Its  resistance. 
Manufacturer*: 
Central    Scientific    Co.,    460    E.    Ohio    St., 

Chicago.  III. 
General  Radio  Co..  11  Windsor  SL,  Cam- 
bridge,  Mass. 
LEEDS    ft   NORTHRUP  CO.,    4901   Sten- 

ton  Ave.,    Philadelphia,  Pa. 
Pyroleetrlc     Instrument    Co.,     663-640     E. 

State  St.,  Trenton,  N.  J. 
Queen-Gray  Co.,   64-70  Johnson  St..   Ger- 

mnntown,  Philadelphia,  Pa. 
THOMl-'SON-LKVERrNG    CO.,    827    Arch 
St.,       Philadelphia,       Pa.        "Peerless." 
(See  display  adv.   page  1286.) 
Weston  Electrical  Instrument  Co..  Wav- 

erly  Park,  Newark,  N.  J. 
SHUNTS,    MULTIPLYING    POWER    OF. 
— This  Is  a  term  applied  chiefly  to  galvano- 
meter  shunts  and   is  the  ratio  of   the  sum 
of  the  resistances  of  the  galvanometer  and 


jhunt  to  that  _. 

defined  as  that  factor   _.     

rent   through   a  shunted   Instrument 


the    < 


multiplied  to  give  the  total  current. 
SHURLOK.— Trade      name      for      locking 
type    socket  and   wall   receptacle  manufac- 
tured   by_  Pass    A  _Sevmour,    Inc.,    Solvay 


manufactured    by     Frank    W.     Morse.     289 
Congress  SL.  Boston,   Mass. 
SHU6TER     CO.,     F.     P.— New     Haven. 

r. ,. ---er  of  wire  straightening 


established 


President    and    treasurer.    E.    F.    

president,  G.  D.  Phillips;  secretary,  L. 


Brie  Ave.  ft  Allen  St.,  Philadelphia.  Pa. 
Manufacturer  of  wrenches.  President  and 
general  manager.  A.  Eltow  Davis:  vice- 
president  In  charge  of  production,  Myer  M. 
Shuster;  treasurer  and  general  sales  man- 
ager, V.  Francis  Votdes;  secretary,  John 
N.   In  man,   Jr. 

SI.— The  form  St  Is  the  chemical  symbol 
for  the  element  silicon. 

SIBERIAN. — Trade  name  for  motor- 
driven    refrigerating    and    ice- making    ma- 


jult. 


!0.000-a 


nal  shunts  are  made  for 

capacity    desired:    shunts    to 
rating  are  listed  by  several 


'    type    of    living-n 


i   fixture,    is   i 


Shunts  for  the  current  circuits  of  d-c. 
wattmeters  and  watt -hour  meters  are 
made   up  of   the   same   general   design   as 


Ave, 


SIDE  TONE  AND  ANTISIDETONE.— 
ide  tone  is  sound  heard  in  the  receiver 
f  a  telephone  while  the  subscriber  talks. 
t  is  due  to  the  subscriber's  own  voice 
Antlsldetone  arrange- 
reduce  this  noise  but 

jxpenae-of  good   tranamls- 

o.urt  of  the  voice. 
SIDEBOTHAM,   INC.,  JOHN.— 1317   Oris- 
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.led  1820.     President,  John  B. 

Sidebotham;      secretary      and      treasurer, 
Frank  L,.   Sidebotham. 


Sidney      Wanning     Machine 
Ohio. 

SIDNEY      WASHING      MACHINE      CO., 
TH  E.— Sidney,       Ohio.       Manufacturer       of 
machines.        Buain. 


electric       _       _.        

established   1919.     President.    W.   H.    Per- 
slnger;   vice-president,  J.   D.  Barnes:   i 
retary    and    sales    manager,    John     Pel-.,, 
treaaurer   and    general    manager,    William 
A.  Perry- 

SIEBEN  MERCHANDISING  CO.— 614 
Qumbel  Bldg.,  Kansas  City.  Mo.  Manu- 
facturer of  electric  washing  machines, 
clothes  driers  and   temperature  regulators. 

SIECO. — Trade  name  for  motors  and 
switch  bones  manufactured  by  the  Sief- 
fert  Electric  Co..   210  Main  St..  Evansvllle. 

Ind. 

6IEFFERT  ELECTRIC  CO.— 210  Main 
St.,  Evansvllle,  Ind.  Manufacturer  ot 
motors,     lighting     fixtures,      a  witch     boxes 


and   soldering  paste.      Business  established 
1313.      Prealdt    - 


Stocker;    treaaurer,  Chas.   R.    Tigeman,    Sr. 

SIEGEL  LIGHT  SUPPLY  CO.— 231  Mar- 
ket St.,  Philadelphia,  Pa.  Manufacturer 
of  portable  electric  lamps. 

SIEGFRIED,  G.— 110  N.  State  St.,  Chi- 
cago, 111.  Manufacturer  of  electric  hair 
driers.     Proprietor,  Q.  Siegfried. 

SIEMENS-HAL6KE  PROCESS.  —  In 
this  process  for  gold  refining  the  ore  la 
leached  with  cyanide  solution,  dissolving 
the  gold,  and  the  solution  Is  then  el" 
trolyied.  The  tanks  are  divided  Into 
'  i,  each 


or  12  compartments,  e 
trodes.  and  the  whole  a 


SMS 


and  refined  in  a  shallow __, 

they  carry  about  10%  of  their  weight  in 
gold.  The  anodes  are  of  iron,  which  la 
slowly  attacked,  forming  Prussian  blue. 
They  are  enclosed  in  canvas  bags,  and  by 
adding  a  small  amount  of  alkali  to  the 
electrolyte  are  made  to  last  for  years. 

SIEMON  HARD  RUBBER  CORP.,  THE. 
— State  St.,  Bridgeport,  Conn.  Manufac- 
turer of  telephone  mouthpieces,  receiver 
shells,  insulating  materials,  push  but  ton  a. 
etc.  Buslneas  established  1903.  President, 
treaaurer  and  general  manager.  Carl  F. 
Slemon;  vice-president  and  secretary, 
Waldo  C.   Bryant;  sales  manager,   Carl  M. 


iel    Electric    Welding    Co.,    30    Church    St., 
New  York.  N.  T. 

SIEMUND  WENZEL  E  LECTR  I  C 
WELDING  CO.— 30  Church  St..  New  York. 
N.  Y.  Manufacturer  of  arc  welding 
equipment.  President.  L.  M.  Smith;  vice- 
president,    T.    R.    Rumney;   secretary   and 


r-driven;      Flashers,      sign,     thermal; 

Flashers,  socket  type. 

SIGN  FRAMES. — See  Frames  and  sup- 
ports for  electric  signs. 

SIGN    LENSES.— See  Lenses,  sign  letter. 

SIGN      LETTERS.— Bee      Letters,      sign, 


Lamps,     incandes- 

LIGHTING  TRANSFORMERS.— 
sign  lighting. 
SIGNAL. — Trade  name  for  bells,  bui- 
xers.  medical  batteries,  telegraph  Instru- 
ments and  wire  leas  apparatus  manufac- 
tured by  the  Signal  Elect-—  '■' 
Menominee.  Mich. 


e  Transform 


Mfg.    Co.. 

SIGNAL  ELECTRIC  MFG.  CO.— Me- 
nominee. Mich.  Manufacturer  of  bells. 
buaxers,  medical  baterles.  telegraph  In- 
struments and  wireless  apparatus.  Busi- 
ness established  1919.  President,  John 
Henes,'  Jr.;  vice-president.  Oeorge  Fusa- 
ner;  secretary,  treasurer  and  general  man- 


Whtn  writing;  to  numufsctorers  please 

mention  tho 
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son  Ave.,  Detroit,  Mich.;  Brian  A  Powei 
304  Canal  Bank  Bldg.,  New  Orleans,  Lc 
"  T,    I  Tingle   Co.,    96    King   St.,    East. 


SIGNALING  SYSTEMS,  CODE  CALL- 
INQ  FOR  FACTORIES,  OFFICES, 
STORES,  ETC.— For  quickly  locating  offi- 
cials and  special  employees  In  large  fac- 
tories, stores,  offices.  Institutions  and  sim- 
ilar establishments  a  code-calling  system 
is  employed.  The  calls  are  made  by  ring- 
ing bells  or  gongs,  or  by  sounding  whistles 
or  horns,  located  at  various  points 
throughout  the  establishment,  the  number 
of  rings  Indicating  the  person  called  by 
any  number  code  which  may  be  desired. 
The  calls  are  sent  from  a  central  station, 
generally  at  the  telephone  switchboard,  so 
that  the  person  called  may  call  back  from 
any  telephone  he  happens  to  be  near  at 
the  time  of  calling  or,  In  case  no  Interior 
telephone  system  is  used,  the  call  may 
simply  notify  him  that  he  la  wanted  at  the 
operator's  desk  or  main  office  and  he  may 
return  to  that  desk.     The  control  la  slm- 

Ele.  consisting  of  a  number  of  telephone 
eys  or  push  buttons  which  when  presaed 
may  give  one  round  of  the  signal  only  or 
by  means  of  spring  or  electric  motor- 
operated  contactors  the  call  may  be  re- 
peated any  definite  number  of  times  or 
Indefinitely,  subject  to  the  control  of  the 
operator.  The  signals  may  also  be  used 
in  connection  with  Are  alarm,  telephone  or 
program  clock  systema.  For  special  ap- 
plications see  Signaling  systems,  hospital 
nurses'  and  doctors',  and  Signaling  ays- 
terms,  silent  call  or  visual. 
Manufacturers: 
Auth  Electrical  Specialty  Co.,  422  E.  53rd 

St.,  New  York.  N.  Y. 
Auto  Call  Co.,  The,  Shelby,  Ohio. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van   Buren    St.,    Chicago,   111. 
BENJAMIN  ELECTRIC  MFQ.   CO.,   Chi- 
cago,     New      York,      San      Francisco. 
Toronto.     Benjamin  Industrial  Slgna's. 


w*4 


peculiar  t  o  n  r 
pitch  which  Is 
distinguishable 
above   ordinary 


bells  and  require  less  attention  in  serv- 
ice. They  respond  Immediately  t' 
electric  Impulse  and  may  be  operate! 
with  the  fastest  code  signaling.— Adv. 

Bunnell  &  Co.,  J.  H.,  32  Park  PI.,  New 
York.   N.  Y.     "Bunnell." 

Cincinnati  Time  Recorder  Co..  The,  lT3i 
Central  Ave.,  Cincinnati,  Ohio. 


-       Sta.,       Norfolk 

Qulncy.  Mass. 

"         *   Radio  Telephone  tt   Telegraph 


Do 


Co..    1415    Sedgwick 
N.   Y. 

Electric  Tachometer  Corp.,  The,  310  N. 
11th  St.,  Philadelphia,  Pa.     '■Tetco." 

HO  L.TZER-  CABOT  ELECTRIC  CO 
THE.  Main  office  and  factory,  I2f 
Amory  St..  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  am' 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices,  motor-generators  and 
dynamos,  hospital.  Are  alarm,  factory 
call,  school,  bank  and  other  signaling 
syatema.  The  Instant  man-Under.  Tell 
the  telephone  operator  who  Is  wanted 
and  the  coded  call  goes  out  all  over  the 
plant  In  as  many  different  locations  as 
desired;  the  man  wanted  answers  oft 
the  nearest  telephone.  Illustrative 
booklets  on  all  Hoi  tier- Cabot  signal- 
ing systems  will  be  forwarded  on  re- 
quest.—Adv. 

KLAXON   CO.,    Newark,   N.    J.      "Klaxo- 

McFell'  Signal  Co.,  2867  S.  Hoisted  St, 
Chicago,   III. 

Mead  Electric  Signal  Co.,  The,  2109  Mar- 
quette Rd.,  Cleveland,  Ohio.  "Tele- 
Call."  r 

National      Scale      Co.,      Chicopee      Falls, 


VW.  R..  371  Broadway, 
:   Nassau   St., 


Ostronder  A  C,    .. 

New  York,   N.  Y. 
Pettea    &    Randall    Co 

New    York,    N.   Y, 
Sohm    Electric    Co..    S41-49    Blue    Island 

Ave.,    Chicago,   III. 
BTANDARD      ELECTRIC      TIME      CO , 
THE,    Springfield, 
Mass.  The  "Standard" 
calling  Instrument  re- 
quires no   hand  wind- 
ing;   la   equipped    with 
quick    operating    tele- 
phone     type      ringing 
keys,   giving  47  differ- 
ent code  numbers;  tell 
'Standard1'       tale    lamp    signal    for 
Code  Call         operator:  neat  cabinet 
finish.— Adv. 
&  Patterson,  34  Hubert  St.,  New 

N.  Y.     "DeVeau,"   "Faraday." 

SIGNALING  SYSTEMS,  HOSPITAL 
AND  DOCTORS'.— In  hospitala 
tsary  that  some  calling  system  be 

ilde  and  obtain 


Stanley 


NURSES' 
It  Is 


prompt  attention.  Such  systems  may  1 
entirely  visual,  or  both  visual  and  audible, 
answered,  such 
<  that 
._.__  __  „_-___.  ,„„,<su  uuui  tne  nurse 
__  __.jnda.nt  actually  goes  to  the  bedside 
and  presses  an  answering  button  or  inserts 
an  answering  key.  The  various  systems 
consist  primarily  of  calling  buttons  which, 
when  depressed,  will  light  a  number  of 
signal  lamps  mounted  at  various  places  in 
the  hospital  and  so  placed  as  to  come  di- 
rectly under  the  observation  of  responsible 
nurses  or  doctors.  The  calling  buttons 
are  usually  pendent  push  buttons  on  cords 
which  extend  to  the  bedsides  of  the  pa- 
tients. The  visual  signal  Is  generally  In 
the  form  of  a  pilot  lamp  mounted  in  the 
corridor  over  the  door  of  the  private  room 

each  patient  Pilot  lamps  are  also  mounted 
In  the  diet  kitchen,  duty  room  and  other 
points  where  they  will  be  under  constant 
observation,  or,  where  lamps  In  auch  loca- 
tions would  be  very  numerous,  an  annun- 
ciator may  be  substituted.  Emergency 
calling  systems  which  allow  the  answering 
nurse  to  call  for  additional  help  may  also 
be  Included.  Supervisory  stations  and 
elapsed-tlme  recorders  may  be  installed 
so  that  the  time  of  entering  a  call  and  of 
the  answering  signal  may  be  observed  by 


to  locate  c _, 

internes  when  he 
of  places 


the  house  physicians 

about   the   hospital.      These"'.! 
be  similar  to  the  nurses'  calling  syate 
lar  visual  signal  which    indicates  by 
which  physician  or  Interne  is  wanted, 
doctor  answering  the  call  goes  to  the  : 

est  telephone  to  learn  where  he  la  wa 

pie    doctors     calls    are    usually    controlled 
from    a    atatlnn    Inenteri    ol    the,    -_*!-.  %-~i- 


i   tele- 


St.,  New  York,  N.   Y. 

Autocall  Co.,  The,   Shelby.  Ohio. 

AUTOMATIC  ELECTRIC  CO..  1001  W. 
Van  Buren  BL,   Chicago,  III. 

Bryant  Electric  Co.,  The,  14J1  State  St., 
Bridgeport.  Conn.     "Bryant." 

Bunnell  &  Co.,  J.  H.,  32  Park  Place. 
New  York,    N.    Y.     "Bunnell." 

Faraday  Co..  The,  746  Chapel  St.,  New 
Haven,    Conn.     "Faraday.'r 

HO  LTZER- CABOT  ELECTRIC  CO., 
THE.  Main  office  and  factory,  12B 
Amory  St.,  Boston.  Mass.  Branch  of- 
fices at  Chicago,  New  York,  Baltimore, 
Philadelphia,  Detroit,  St.  Louis  and 
Minneapolis.  Manufacturers  of  frac- 
tional horsepower  motors  for  labor- 
saving  devices;  motor-generators  and 
dynamos;  hospital,  Are  alarm,  factory 
call,  school,  bank  and  other  signaling 
systems.  Over  BOO  hospitals  at  home 
and  abroad  are  equipped  with  Holtser- 
Cabot  hospital  or  nurses'  call  system. 
The  patient  presses  a  pendant  button 
which  Indicates  the  private  room  or  the 
ward  and  bed  In  that  ward  which  is 
calling.  The  nurse  answers  the  patient 
calling,  and  extinguishes  all  signals  by 
operating  a  release  In  the  pendant  but- 
ton at  the  patient's  bedside.  Electrical 
engineers  and  contractors  are  requested 
to  send  blueprints  and  data  and  our 
signaling  system  staff  will  be  glad  to 
lay  out  the  type  of  system  most  suitable 
for  the  hospital  or  institution.  Illus- 
trative   booklets   on   all   HolUer-Cabot 


Ot      T 

gle 
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ric  Signal  (.-..    

quette    Bd.,    Cleveland.    Ohio.      '  ■Tele- 
Call." 
PARTHICK  &  WILKINS  CO..  51   N.   Tth 

St..   Philadelphia,   Pa. 
Sohm    Electric    Co..    811-19    Blue    Island 

Ave.,    Chicago.    111. 
Stanley  ft  Paterson,   34  Hubert  St.,   New 

York,  N.  T.   "DeVeau." 
U.    S.   E.   M.   Co.,   605   W.   42nd   St.,   New 

York.  N.  Y.  "U  S  E  M." 
SIGNALING  SYSTEMS,  MARINE.— Ma- 
rine signaling  systems  are  very  extensive 
and  complete  and  it  la  by  means  of  these 
signals  that  a  vessel's  operation  may  be 
controlled  by  one  officer.  Important  sta- 
tions on  the  ahip  are  connected  by  a 
speaking  tube  or  telephone  system  or  both. 
Telephones  must  be  used  when  the  dis- 
tance i>  more  than  150  it.  The  trend  to- 
day Is  for  loud-speaking  telephones  made 
water-tight  and  capable  of  being  heard 
dlntlnctlj     5    ft.    from    the    receiver.      Call 

fire  and  genera  [alarm  systems  are  always 
provided.  See  Alarm  systems,  fire,  ma- 
rine. Tfce  general  alarm  system  consists 
of  a  number  «f  large  electric  gongs  dis- 
tributed throughout  the  ship  with  contact 
makers  in  the  principal  compartments  so 
that  the  officer  in  command  can  quickly 
arouse  the  crew  or  sound  a  general  alarm. 
Telegraph   systems   consisting   of   electrical 


steering,   docking,  Wing  the 

Interior  communication  is  partly  me- 
chanical in  Its  action.  The  principal  form 
Is  known  as  the  engine  telegraph  and  Is 
the  communication  between  the  pilot 
house    and    engine    room.      It    consists   of 


dials    I 


;ainst    derange 


located  in  the  chart  house  Is  connected 
electrically  through  a  manual  switch  on 
the  bridge  to  a  magnet  operating  the  main 
steam  whistle  valve.  See  also  Signaling 
systems,  naval. 
Manufacturer*: 
Arnessen    Electric    Co.,     109    Broad    St.. 

New   York,   N.  Y. 
BENJAMIN  ELECTRIC  MFG.   CO.,   Chi- 
cago.      New      York,       San       Francisco, 
Toronto.     Illustration   shows   Benjamin 
watertight   Howler    and    push    button. 


particularly  designed  for  marine  serv- 
ice or  where  signaling  units  must  be 
watertight,  of  especially  durable  con- 
struction and  absolutely  dependable  In 
operation.  Benjamin  signals  have  great 
volume  of  tone,  distinctive  tone  quality, 
but    


..x  St.,  New  York.  N.  Y. 
De  Forest  Radio  Telephone  ft  Telegraph 
Co..    1415    Sedgwick    Ave..    New    York, 


THE.    125    Amory    __..    

KLAXON  OO..  Newark.  N.  J. 
Liberty    Electric     Corp.,    Port    Chester, 
N.  Y_ 

Marine    Lamp    Co.,    The,    For- 
i,    Conn. 

Miner    Co.,     30 

Detroit,  Mich.    "S-M. 
Stanley  &  Paterson,  34  Hubert  St..  New 

York,  N.  Y. 
UNITED   ELECTRIC  APPARATUS  CO., 
1529-33  Columbus  Ave.,   Boston,   Mass. 
SIGNALING      SYSTEMS,       MINE.— Code 
calling   signals    are    employed    in    the   mint 
for  transmitting  a  signal  from  various  lo- 
cations  on    the    surface    to   points   within 
the   mine   or   between    points  In   the   mine, 
the  signals  being  used  to   call   individuals. 


part  of  the  telephone  system  to  obtai'i 
economy  in  wiring  or  may  be  entirely  ln- 
de pendent.  The  equipment  Is  extremely 
rugged  and  is  constructed  to  resist  gases 
or  corrosive  vapors  and  moisture,  In  tact, 
some  of  the  devices  will  operate  when 
completely  submerged  In  water. 
Manufacturer*: 

Autocall  Co.,    The,   Shelby,    Ohio. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  ljuren  St.,  Chicago,   111. 
BENJAMIN       ELECTRIC       MFG.       CO., 
Chicago,     New     York,     San     Francisco, 
Toronto.      Sturdy    gongs,    horns,    buz- 
zers and  push  buttons  for  use  in  mine 
signaling  system. — Adv. 
Federal  Signal  Co..  Albany.  N.  Y. 
Flint  Electric  &  Mfg.  Co.,  The.  1412  Del- 

gony  St..   Denver,   Colo.    "Colorado." 
KLAXON   CO.,    Newark,   N.    J. 
Stanley    ft    Patterson,    34    Hubert    St., 

New   York,    N.    Y. 
Stromberg- Carlson    Telephone    Co..     1050 

University  Ave.,  Rochester,   N.   Y. 
SIGNALING    SYSTEMS,    NAVAL.— Bat- 
tleship  and    naval   signaling    systems   cov- 
ering the  operation  of  the  ship  are  similar 
to  the  systems  In  use  on  merchant  vessels 


vessels  generally  operate  In  fleets,  the  sig- 
naling system  must  Include  means  oi 
communication  between  vessels.  Much  of 
this  Is  accomplished  by  means  of  radio 
and  also  by  visual  signals,  such  as  the 
blinker   system,    searchlights.    Hags,    sema- 

Battleships  generally  have  a  more  com- 
plete telephone  system  than  merchant  ves- 
sels, as  this  system  not  only  comprises  a 
complete  general  communication  system 
for  the  ship  but  also  a  special  system  for 

ering  the  vessel  and  for  the  control 

Are.  The  turrets  are  so  equipped 
mat  communication  with  any  part  of  the 
ship  may  be  made  over  two  Independent 
telephone  systems.  There  is  also  a  sepa- 
rate   system    of    loud -speaking    telephones 

Ing.  The  control  of  the  guns  Is  electric- 
ally operated  and  the  system  Is  such  that 
the  turret  officer  of  a  modern  ship  is  in- 
formed at  the  Instant  of  all  changes  in 
range  or  bearing  of  the  target  and  correc- 
tions to  his  own  fire. 

A  submarine  signal  la  also  used  on  many 
naval  vessels.  This  Is  based  on  the  per- 
ception of  water  vibrations.  Two  tanks 
of  brine  are  located  on  each  side  of  the 
Telephone 


kept  safely   _ 

of  other  steam  vessels  can  be  detected  by 
hearing  the  working  of  the  main  engines 
and  the  Intensity  of  the  sound  will  estab- 
lish the  relative  position  of  the  vessels  as 
well  as  their  distance  from  each  other.  A 
further  extension  of  this  method  is  the 
development  of  the  submarine  oscillator. 
It  functions  on  the  principle  of  a  dia- 
phragm floating  in  a  magnetic  field  and 
transmitting  thereby  sound  vibration 
through  the  water. 


Autocall  Co..  The,    Shelby,    Ohio. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren   St.,  Chicago.  111. 
De  Forest  Radio  Telephone  ft  Telegraph 
Co.,    1416    Sedgwick    Ave.,    New    York, 
N.  Y. 
Electric   Tachometer  Corp..    The,    310    N. 

11th  St..  Philadelphia,  Pa.    "Tetco." 
Libertv     Electric     Corp.,     Port     Chester, 
N.   Y. 

X-RAY  REFLECTOR  CO.. 
.. .  Jackson  Blvd..  Chicago,  111. 
projectors,     floodlight;     adv.     page 


Police  telephone   and   signaling 

SIGNALING  SYSTEMS,  RAILWAY 
BLOCK  AND  INTERLOCKING.— Block 
signaling  Is  employed  to  indicate  whether 
or  not  a  train  is  in  the  "blocks"  or  sec- 
tions of  track  covered  by  the  respective 
signals,  its  purpose  being  to  avoid  col- 
lision of  trains  by  giving  signals  which  in- 
dicate the  spacing  of  trains  on  the  track. 
The  track  is  divided  into  blocks,  the 
length  of  each  block  being  determined  by 
the  traffic  conditions.  Two  signals  are 
usually  provided  for  each  block,  a  home 
and  a  distant  signal,  the  home  signal  In- 
dicating whether   or  not  the  block   about 


entered  is  clear,  the  distant  signal 
.ing  the  same  Information  for  the 
Allowing  block,  so  that  the  engine- 
lan    may    be    prepared    to 


.        .    .__   _jt  by  a  

agent  or  towerman  on  orders  from  the 
train  dispatcher,  sent  either  by  telegraph 
or   telephone. 

Interlocking  signals  have  to  do  with  the 

proaching  and   passing   through   points   of 


_ be  In  atop 

position  before  the  track  parts  can  be 
shifted,  'or  so  that  the  track  parts  must 
be  locked  In  the  proper  position  before  the 
proceed  signal  can  be  given.  The  ap- 
paratus generally  consists  of  signals,  mov- 
able track  parts  and  operating  mechan- 
isms, and  an  Interlocking  machine  located 
In  the  signal  and  switching  tower  to- 
gether with  various  auxiliary  apparatus. 
Interlocking  signals  may  be  operated  me-  ' 
chanlcally,  by  wire  or  pipe  connections  to 
levers  In  the  Interlocking  machines,  elec- 
trically by  means  of  motors  or  solenoids. 
or  by  electrically  controlled  pneumatically 
operated  mechanisms.  Combinations  of 
electrical  and  mechanical  operation  are 
also  used,  particularly  when  the  capacity 
of  a  mechanical  machine  must  be  In- 
creased. 


Federal  Signal  Co.,  Albany.   N.  Y. 

Hall  Switch  &  Signal  Co.,  Garwood, 
N.  J. 

KLAXON  CO..  Newark,  N.  J. 

Nachod  Signal  Co.,  Inc.,  4771-4T7T  Louis- 
ville  Ave.,   Louisville.  Ky. 

Takamlne  Commercial  Corp.,  120  Broad- 
way.  New   York.    N.   Y. 

Tec  la  Co.,  Inc..  Detroit,  Mich. 

Union    Switch    ft    Signal    Co..    Swlssvale, 


SIGI 


-ING   SYSTEMS.   SILI 


'   CALL 


OR"  VISUAL.— Various" signal    t _. 

this  type  are  used  in  stores,  offices,  thea- 
ters, etc.  The  system  provides  a  means 
of  transmitting  a  call  to  a  particular  per- 
son by  means  of  flashing  lamps  or  lamps 
of   various   colors,    or   lamp   annunciators. 

audible   signal    Is   objectionable  because    of 


noise  or  where  it  Is  desired  that  .  ._ 
nal  be  silent  because  of  desired  sec 
calling  a  house  or  store  detec 


slg- 


push  buttons  located  at  various  places 
throughout  the  establishment.  Also  see 
Signaling    systems,    hospital,    nurses'     and 


6Srd  St.,    New  York,    i 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van   Buren   St..    Chicago.   III. 
Bryant  Electric   Co.,   The,    1421  State  SL, 

Hrtdgeport,   Conn.     "Bryant." 
HOLTZER-CABOT        ELECTRIC        CO.. 

THE,   125  Amory  SL,  Boston,   Mass. 
MrFell    Signal   Co.,    2S5T    S.    Hatated    SL. 

Chicago,   III. 
Stanley  ft  Patterson,  31  Hubert  SL,  New 

York,  N.  Y.    "DeVeau." 
SIGN  A  LITE.— Trade     name    for    attach- 
ment  plug  manufactured   by  Harvey   Hub- 
bell.  Inc.,   Bridgeport,  Conn. 

SIGNALOID. — Trade  name  for  lamp  col- 
oring and  frosting  compound  manufac- 
tured by  the  Universal  Electric  Stage 
Lighling  Co..  S40  W.  60th  SL,  New  York. 
N.  Y. 

SIGNALRITE.— Trade  name  for  bell- 
rlnfiing  transformers  manufactured  by  the 
Amrevo  Electric  Co..  2309  Archer  Ave., 
Chicago,  111. 

SIGNALS,  AUTOMOBILE  HOHN.— See 
Horns,    electric,   automobile. 

SIGNALS,  AUTOMOBILE  MOVEMENT 
AND  PARKING.— Arm  signaling  to  Indi- 
cate a  proposed  turn  or  stop  to  drivers 
'--      while    commonly    employed    by 


moblllsts.    Is   sometim 
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Into  use,  commonly  mounted  on  the  rear 
and  sometimes  on  the  front  fender.  There 
are  two  general  types  (1)  the  Illuminated 
sign    box    In    which    the    desired 


imaphore  type  In  which  arms,  operated 
by  solenoids  controlled  from  a  small 
switch  mounted  on  the  steering  wheel  are 
caused  to  awing  out  from  a  small  box, 
a  legend  on  the  arm  giving  the  signals 
similarly  to  those  given  by  the  Illuminated 
sign-box  type.  The  parking  signal  Is  sim- 
ply a  lamp  mounted  on  the  Tender  con- 
taining a  clear  lens  In  front  and  a  red 
lens  In  back  to  indicate  the  presence  of  the 
parked  automobile  to  others  that  may  be 
passing. 
Manufacturers  i 

AUTOMATIC     ELECTRICAL    DEVICES 

CO..    120-12!    W.     3rd    St.,     Cincinnati, 

Ohio.    "Auto- Quids." 

Boesch    Lamp    Co.,     960-62    Mission    St.. 

San    Francisco,    Cal.      "Rlght-O-Way." 

Chicago    Automatic    Signal    Co.,    68    W. 

Randolph     St.,     Chicago,      III.       "Little 

Signal  Man." 

Chicago  Die  ft  Specialty  Co.,  651-657   W. 

Monroe  St.,  Chicago,   111.    "Kobiy." 
Chicago   Electric    Mfg.    Co.,    2801-2819    S. 

Halsted  St.,  Chicago,  Hi.    "Handy." 
Denver  Traffic   Signal   &    Mfg.    Co.,    The. 
1 835       Williams       St.,       Denver,       Colo. 
"DTS." 
Double    Safety  Signal   Co.,    192    N.    Clark 

St.,  Chicago,  111. 
Dunkle    Co.,    Arthur    J.,    60    Church    St., 

New  York,  N.  T.   "Plaray." 
Glazier     Headlight    Corp.,     26-27    Otsego 

St.,   Rochester.   N.   ¥. 
Gray  ft  Davis,  Inc..  Boston,  Mass. 
K-D  Lamp  Co..   The,   108-12  W.    3rd   St.. 

Cincinnati.   Ohio.      "K-D." 
KLAXON   CO.   Newark.    N.  J. 
Lunoe   &    Soule,    622    79th    St..    Brooklyn, 

N.  T.    "Warno." 
Mirror-Park  Lite  Corp.,  208  W.   17th  St.. 
New  York,  N.   Y.     "Mirror-Park  Lite." 
,  Frank  W.,  289  Congress  St.,  Bos- 


.    910    Arch    St.,    Philadel- 


N. 


Ryan      Corp.,      The,      Phoe 

Singer    Auto    Traffic    Signal    Co..     

Oreer    Ave.,    St.    Louis.     Mo.      "Singer 

Signals." 
Smith    Mfg.    Co.,    Inc.,    F.    A.,    183-87    N. 

Water  St,   Rochester,   N.   Y.     "Smith." 
Smith    Signal    Corp.,    66-68    S.    Main    St., 

Fhlllipaburg,    N.    J.     "Smith   Auto   Slg- 

Splelman    Electric    Co.,    1931    Broadway, 
New  York,   N.  Y.    "Seco." 

SIGNALS,  ELECTRIC,  MISCELLANE- 
OUS.— There  are  many  types  of  _" 
signals  used  that  are  not  listed 
scribed  herewith  under  signals  or  signal- 
ing systems,  nor  under  alarms,  bells,  buz  - 
xers.  gongs  and  telegraphs.  These  mis- 
cellaneous signals  are  used  for  special 
purposes,  such  as  pilot  signals  Indicating 
whether  lines  or  machines  are  live  or 
dead,  signals  Indicating  switch  position, 
warning  signals  cautioning  about  various 
abnormal   conditions,   etc. 

Manufacturers: 

Mcintosh   Stereoptlcon   Co.,   30   E.   Ran- 
dolph St.,  Chicago,  111.  (lecturer's) 

Painter   Co.,    G.    E..    324    N.    Charles    St., 
Baltimore.  Md.     "Painter's." 

Universal    Electric    Stage    Light!; 
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renl    Electric    Stage    Lighting 
W!  60th  St.,  New  York,  N.  Y. 


SIGNALS,    ELECTRIC    RAILWAY    CAR 

AND  BUS. — Car  signals  as  a  whole  em- 
brace conductors'  signal  bells  operated  by 
hand  cord,  buzzers  operated  by  push  but- 
tons, single-stroke  bells  operated  by  push 
buttons,  and  door  signals  to  indicate  by 
lamp  or  otherwise  when  ail  car  doors  are 
closed.  Single-stroke  bells  electrically  op- 
erated  are   sometimes   used   to   signal  be- 


-     hctWi 


1  conductor  of  a  c 
rs   of   r 


trailer,    as    in    _.„ 

nals  are  used  to  Indicate,  by  miniature 
tamps  conveniently  located  In  a  small  case 
near  the  motor-man's  position,  when  all  car 
doors  are  closed  and  it  Is  safe  to  proceed. 
Single -stroke  bell  signals  and  car- door 
lamp  signals  are  usually  operated  from 
the    trolley    circuit    through    suitable    ~" 


Stanley  ft  Patterson,  31  Hubert  St.,  New 
York.   N.   Y.    -Faraday." 

SIGNALS,  ELEVATOR.— See  Elevator 
Signal*. 

SIGNALS,  FIRE  ALARM.— See  Horns, 
electric,  Are  alarm  and  miscellaneous; 
Sirens,  electric,  city,  factory,  etc.;  Whis- 
tles,   electric,    factory,    plant,    city,   etc. 

SIGNALS,  HEATER.— See  Plugs,  signal; 
Receptacles,     heater.     Indicating    or     pilot 

SIGNALS,  MISCELLANEOUS,  TELE- 
PHONE SYSTEMS.— In  the  operation  of  a 
telephone  system  many  signals  are  given 
to  the  operators,  subscribers  and  attend- 
ants.   Some  of  these  are  defined  below: 

Alarm  Signals.  This  Is  an  audible  signal 
to  warn  the  malntalner  that  apparatus  has 
failed.  It  is  usually  general,  actuated  by 
some  one  of  the  telltales. 

Busy  Signal.  A  mechanical  signal,  elec- 
tromagnetic,   displaying  a  target  when  the 


rail- 


way  car  and   bus;   Bells,   electric   railway 
car;  Gongs,  electric  railway  car. 

Manufacturers: 

Consolidated  Car   Heating   Co.,    Albany. 

Nichols- Lintem    Co.,    Tl 
Ave.,  Cleveland,  Ohio. 


„..3  does  not  generate  as  much  heat. 

Clearing    Out    Signal.      Any    signal    - 
cord    circuit    which    means  """ 

scrtber   Is   through   talking. 

Disconnect  Signal.  A  drop  or  lamp  used 
to   signal   the    operator   to  disconnect. 

Guard  Signal.  Usually  a  lamp  on  a 
trunk  circuit  arriving  at  a  B  board  to 
guard   the   B  operator  against  mistake. 

Tell  Tale  Signal.  A  visual  signal,  usual- 
ly a  lamp,  to  warn  the  malntalner  that 
some  apparatus  has  failed.  It  usually 
indicates  for  a  group  of  apparatus. 

SIGNALS,  RAILWAY  AND  HIGHWAY 
CROSSING. — See  Alarms,  railway  and 
highway  crossing. 

SIGNALS,  STREET  TRAFFIC  Dl- 
R  ECTI N  G. — A  number  Of  signals  and 
signs  are  used  for  direction  and  control 
of  street  traffic.  Some  types  are  used  to 
assist  the  traffic  officer  In  his  work  where 
the  traffic  Is  very  congested  and  It  Is 
difficult  for  the  officer  to  maintain  his 
position  In  the  street  and  give  clear  visible 
signals,  or  where  more  than  two  streets 
Intersect  and  one  officer  can  control  the 
traffic,  but  It  Is  difficult  to  Indicate  which 
of  the  streets  has  the  right-of-way.  These 
signals  often  consist  of  a  rotating  lamp 
sign  showing  usually  green  for  go  ahead 
and  red  for  stop,  or  the  words  Go"  and 
"Stop"  illuminated  or  a  set  of  sema- 
phores controlled  by  push  buttons  or  cord 
switches    in    the    hands    of    the    traffic    of- 

or  suspended  from  the  overhead  trolley 
network  so  as  to  be  clearly  visible  from  a 
distance  and  several  of  them  may  be  so 
located  that  they  may  control  traffic  In  all 
streets  within  view  or  one  man.  Various 
signs,  generally  Illuminated,  are  used  to 
properly  direct  traffic  o> —      '  — J- 


6th  er 


directions   into    t 


Other  types  may  be  simply  11- 
iinamu  caution  signs  to  Indicate  an  ap- 
aching    turn,    bridge,    railroad    crossing 


such  signals'  facilitate  traffic  and 

its   safety,   both   to   vehicles   and 

pedestrians. 

Manufacturers: 

BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  To- 
ronto. "Benjamin"  traffic  signals. 
Write  for  circular. — Adv. 

Denver  Traffic  Signal  &  Mfg.  Co.,  The. 
1836  Williams  St.,  Denver,  Colo. 
"DTS." 

Indestructible  Sign  Co.,  232>4  N.  High 
St.,    Columbus.   Ohio.     "Indestructible." 

KLAXON   CO..   Newark,   N.    J. 

Molee-Klinkncr  Co.,  369  Market  St.,  San 
Francisco,   Cat. 

Painter  Co.,  G.  E..  324  N.  Charles  St., 
Baltimore,    Md.     "Painter's." 

Singer  Auto  Traffic  Signal  Co.,  4018 
Greer  Ave.,  St.  Louis,  Mo.  "Singer 
Signals." 

Wright    Traffic     Signal,   Co.,     Cincinnati, 

SIG-NO-QRAPK       MFG.       CO.— 1400      S. 

Michigan  Ave.,  Chicago,  III.  Manufacturer 
of  electric  signs  and  bulletin  boards. 
President.  Nathan  Berzog. 

SIGNS,  CAR  DESTINATION  AND 
ROUTE.— Letters.  numerals  or  words, 
placed  on  transparent  material  or  painted 
on  boards  or  metal  plates,  and  fixed  or 
attached  to  the  sides,  ends  or  both,  and 
sometimes  on  the  roof  of  cars  to  inc" 
the  route  and  destination  of  the  ci  _ 
train.  Signs  may  be  permanently  fixed  or 
merely  hooked  In  place  so  that  they  — 
be  changed  to  display  opposite  sides  <n 
placed  with  those  having  entirely  dlffe 
reading  or  indications.  Fixed  signs 
usually  arranged"  so  that  they  may  also  be 
reed  during  the  hours  of  darkness.  This 
may  be  accomplished  either  by  lamps 
specially   placed   for   the   purpose   or   they 


modern  type  of  car  sign  comprises  two 
geared  rollers  mounted  in  a  suitable  box 
-■1th  glass  window  and  a  long  strip  of 
ranslucent  sign  cloth  wound  on  the  roll- 
rs.  Several  route  names  are  printed  on 
he  cloth,  which  can  be  wound  to  show 
ny  route  being  followed. 
Manufacturer*! 
Brink,    Inc,    C.    I..    24    Gold    St..    Boston, 

Hr'umfleld   Electric    Sign  Co..    18    7th    St., 

San  Francisco.  Cal. 
Cusack  Co.,  Thomas,  Harrison  &.  Loomla 

Sts.,  Chicago,  III. 
ELECTRIC    SERVICE    SUPPLIES    CO.. 

17th  ft  Cambria  Sts..  Philadelphia.  Pa. 

The    line    of    Keystone    and    Hunterll- 


lllumlnated  Car  Destination  Sign 

lumlnated  car  destination  signs  con- 
sists of  every  practical  type  of  Illumi- 
nated roller  curtain  sign.  They  are 
used  extensively  on  electric  railway 
cars,  busses  and  In  railway  terminal*. 
—Adv. 

Horn  Posting  Sign  System,  W.  J.,  >  420 
N.  6th  St..  Springfield,  III. 

Louisiana    Metal     Cabinet     Works,     1019 


,  New  Orleati 


La.    "Pell- 


Molse-Klinkner  Co.,  369   Market  St.,   San 

Francisco,   Cat. 
O.  D.  System  Signs.  Inc.,  534  Edison  St., 

*vFb. 


>pal    Sign    Work 
New  York,  N. 


Mich. 
!    Corp.,    511    W.    42nd    St.. 


for     display     ,-,,,._ - 

closures  of  sheet-metal  or  other  weather- 
proof material  containing  receptacles  for 
lamps  to  Illuminate  the  sign  faces,  which 
may  be  perforated  or  provided  with  trans- 
lucent or  transparent  windows  In  the  form 

to  form  the  letters,  symbols  or  other  de- 
sign. The  translucent  letters  are  usually 
colored  or  opal  glass  set  in  a  contrasting 
background  so  that  the  sign  may  be  read 
in  daylight  thus  making  such  signs  Of 
value  during  both  day  and  night.  Box 
signs  require  but  few  clamp*  and  are 
nearly  always  double-faced. 

Manufacturers: 

A.     K.     S.     Sign     Co.,     The.     926-940    W. 
Madison   St..   Chicago.    111.     "Daylo." 

American    Sign    Co.,    Cooley    ft    Wlllard 

Sts.,     Kalamazo        "" 

Lens." 

Betta    ft    1 


Philadelphia,    Pa. 
Brilliant  Sign  Co.,  3521  Washington  Ave., 

St.    Louis.    Mo.      "Brilllnnt." 
Brink,    Inc..   C.   I.,   24   Gold   St.,   Boston, 

Brumfleld   Electric  Sign  Co.,   18  7th   St., 

San    Francisco.    Cal.     "Besco." 
Century    Mfg.    Co.,    Inc.,    Elizabeth  town. 

Pa.    "Reflex." 
Chicago  Electric   Sign    Co.,    2319-2229   W. 

Grand       Ave.,       Chicago,      111.        "Day- 

N-Ite." 
Cusack  Co..  Thomas,  Harrison  ft  Loom!* 

Sts.,   Chicago.   III. 

Broadway.  New  York,  N.  Y. 
Kl.vlrlml     IToduets     Corp...   1128-34     W. 

16th  St..  Los  Angeles,   Cal. 
FEDERAL     ELECTRIC      CO.,      8700      S. 

State     St.,     Chicago.     El.      "Federal." 

(See  display  adv.  page  1291.) 
Flexlume  Sign   Co..   74  Kail  St.,   Buffalo, 

N.    Y.      '"Oplex,"     "Flexlume,"     "Day- 
Night." 
Frlnk,  Inc.,  I.  P..   239-43  10th  Ave.,   New 

York,  N.   Y.    "Polarallte." 
Greenwood     Advertising     Co..     Knoxville, 

Tenn.     "Individuality." 
Henrich  Reflector  Co..   Inc.,   222  W.   35th 

St.,  New  York,  N.  Y. 
Horn  Posting  Sign  System,  W.  J„  420  N. 

5th  St..  Springfield,  III. 
Indestructible    Sign    Co.,    iny,    N.    High 

St.,    Columbus.    Ohio.     "Indestructible." 
Jones   Co..    A.    E.,    819    W.    Diamond    St.. 

N.   S..   Pittsburgh.    Pa. 
K-H     Sign     Mfg.     Co..     819     Locust    St., 

Pittsburgh,   Pa. 
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Kollath     Bros.,      424      Brandy  wine     Ave., 

Schenectady,  N.  Y.    "Kollte." 
Luminous     Sign     Sales     Corp..     431     S. 

Dearborn    St.,   Chicago,    111. 
Maxwell  Co.,  The  II.  C,  413  E.  State  St., 

Trenton,   N.  J. 
Multiform    Corp..    1026    S.    Wabash    Ave., 

Chicago.    111.     "Multiform." 
National     Retailers     Advertising     Corp., 

1846-48   Ogden   St.,    Indianapolis,    Ind. 
O.  D    System  Signs.  Inc..  534  Edison  St., 

Milwaukee,    Wis. 
Opai    Sign    Works.    Inc.,    254    10th    Ave., 

New    York,    N.    Y. 
Pennefather.   James  S..   368   W.   43rd   St., 

New  York,  N.  Y. 
RANDALL,   SIGN  CO.,   Eau   Claire.    Wis. 


Ra> 


"Rant 


illlze 


&   Evans  Co.,    710-712  Washing- 
ton Blvd..   Chicago,  111. 
.,.   ..  ...__      244g     Washington     Ave., 


Red  field - 

Ogden.  Utah. 
Robinson    &    Co.,    T.    L.,    105   W.    Monroe 

St.,    Chicago,   III.     "Edge-Glow." 
Root   Electric   Sign   Co.,    Inc.,    The,    20-30 

Lock    St.,    Loekport,    N.    Y.    "Reseo." 
Scranton   Advertising  Sign  Co..  320  Con- 

nell   Bldg.,   Scranton.   Pa. 
Sig-No-Graph   Mfg.    Co.,    1400    S.    Michi- 
gan     Ave.,      Chicago,      III.       "Sig-No- 

SMITH-HECHT  CO.,  Indianapolis.  Ind. 
The  "Aurorallte",  made  and  sold  by 
the  Smlth-Hccht  Co.,  la  an  Internally 
lighted  sign,  with  a  clear  glass  expos- 
ure 11  %  by  17'A  Ins..  and  extreme  out- 
side dimensions  of  13H  by  18 14  Ins.,  us- 
ing a  single  incandescent  lamp.  Al- 
though stationary,  a  constantly  chang- 

'  ing,  variegated  color  effect  Is  obtained. 


Tli a  Aurorallte 

arresting  and  attracting  attention.  The 
"Aurorallte"  display  Is  an  entirely  new 
Idea,  and  la  suitable  for  manufactur- 
ers, hotels,  clube,  lodges,  motion  pic- 
ture theaters,  etc.  Advertising  matter 
Is  printed  or  painted  directly  on  trans- 
lucent pyralln  sheeting,  which  Is  In- 
serted In  front  of  a  sheet  of  ground 
glass,  which  is  part  of  the  equipment. 
These  pyralln  slides  are  Interchange- 
able, and  can  be  furnished  In  any  de- 
sired decoration,  design,  trademark  or 
coloring.  Numerous  stock  designs  are 
available.  The  sign  ia  furnished  com- 
plete, with  lamp  and  cord,  ready  for  at- 
tachment to  either  a-c.  or  d-c.  circuit. 
Expense  of  operation  Is  trivial.  Sign 
may  readily  be  moved  as  desired.— Adv. 

Smith  Sign  Co.,  80S  LaB  ranch  St.. 
Houston,    Tex. 

Snowite  Sign  Works,  2124-2130  N.  Hud- 
son Ave..  Chicago.  111.    "Snowite." 

Splinter.  H.,   2141   N.   Clark  St..   Chicago. 


Slrachan,  Inc..  It.  &  H-,  395  Fulton  St., 
Brooklyn,    N.    Y. 

Viking  Sign  Co..  Inc.  617  8th  Ave.,  New 
York.  N.  Y.     "Viking." 

Yoergcr  Electric  Sign  Co..  P.  P.,  62*4  E. 
Long  St.,  Columbus,  Ohio. 

SIGNS,  ELECTRIC,  CHANGEABLE  OR 
SECTIONAL  LETTER.  — These  electric 
signs  are  in  the  form  of  Individual  built-up 
letters  or  other  characters  with  enclosed 
lamp  receptacles  and  with  terminals  for 
making  temporary  connections  to  the  cir- 
cuits on  the  sign  structure,  permitting 
changes  to  be  made  at  will.  They  are  ex- 
tensively used  In  theater  signs,  for  which 
they  are  commonly  double-faced,  two  let- 
ters being  mounted  on  opposite  faces. 
The  letters  are  of  several  types,  with  pro- 
jecting lamps  on  the  letter  block  with 
light  troughs  containing  the  letters,  etc. 

Manufacturers: 

A.  K.  S.  Sign  Co..  The.  916-940  W.  Madi- 
son St.,  Chicago,   111. 

American    Sign    Co.,    Cooley    &   Willard 


Sts.,     Kalamazoo,     Mich.       "American 

Brilliant     Mfg.     Co..      1037     Ridge     Ave., 
Philadelphia,    Pa. 


Brink,    Inc..    C.    I.,    24    Gold    St..    Boston, 

Brumfleld   Electric   Sign  Co.,    18   Tth    St., 

San   Francisco,  Cal. 
Bulletin     Machine    Co.,     10-16    Lock    St., 

Buffalo,   N.  Y. 

Mfg.    Co.,    Inc..    Elizabeth  town. 


>  S.  Dearborn  St., 


Pa. 

Chicago,    in.      "mov-A-ijiie."' 
Clinton   Sign   Co.,   134  5th  Ave.,   Clinton, 

Sign   Co.,   02: 

_.;.  Louis.  Mo. 

Cusack  Co.,  Thomas,  Harrison  &  Loom  Is 
Sts..  Chicago.  III. 

Electrical  Products  Corp..  1128-34  W, 
16th  St..  Los  Angeles.  Cal. 

FEDERAL  ELECTRIC  CO..  NTUil  S.  Stale 
St.,  Chicago,  111.  "Federal."  (See  dis- 
play adv.   page  1291.) 

Flashtrlc  Sign  Works,  2124-2130  N.  Hud- 
son  Ave..    Chicago,    III.      "Flashtrlc." 

Flexlume  Sign  Co.,  74  Kali  St.,  Buffalo, 
N.  Y.  "Oplex,"  "Flexlume,"  "Day- 
Night." 

Greenwood  Advertising  Co.,  Knox vl lie. 
Tenn.     "Individuality." 

Horn  Postinc  Sign  System.  W.  J.,  120  N. 
Kth   Ave..    Springfield,    IIL 

rndcsl  met  Sole  Sign  Co.,  232'*,  N.  High 
St.,    Columbus.   Ohio.      "IndostnictlbleV' 

Jones  Co.,  A.  E..  819  W.  Diamond  St., 
N.  S.,  Pittsburgh,  Pa. 

K-H  Sign  Mfg.  Co.,  819  Locust  St.,  Pitts- 
burgh,   Pa. 

Kollath  Bros.,  424  Brandywlne  Ave., 
Schenectady.  N.   Y.     "Kollte." 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,   111. 

Multiform  Corp.,  1926  S.  Wabash  Ave.. 
Chicago,    III.      -'Multiform." 

Munn  Sign  &  Advertising  Co.,  Atlanta, 
Ga. 

National  Retailers  Advertising  Corp., 
1846-48  Ogden  St..   Indianapolis,   Ind. 

Newman  Mfg.  Co.,  717-21  Sycamore  St., 
Cincinnati.  Ohio. 

O.  D.  System  Signs.  Inc.,  634  Edison  St., 
Milwaukee.    Wis. 

Opal  Sign  Works,  Inc..  254  10th  Ave., 
New  York.  N.  Y. 

Pennefather,  Jamea  S..  358  W.  43rd  St., 
New  York,  N.  Y. 

RANDALL  SIGN  CO..  Eau  Claire.  Wis. 
"Randal  II  zed." 

Rawson  &  Evans  Co..  710-712  Washing- 
ton Blvd.,  Chicago,  II!. 

"    ■"••■•"■  irts     Washington     Ave.. 


Ogder 


Utah, 


Advertising  Sign  Co..   320  Con- 

nell  Bldg..    Scranton,    Pa. 
Sie-No-C-ranh  Mfg.  Co..   140(1  g.   Michigan 

Ave.,    Chicago,    Til.     "Sig-No-Graph." 
Stonier  *    Patterson,  34  Hubert  St.,  New 

York,   N.  Y. 
Viking  Sign  Co..  Inc..  617  8th  Ave..  New 

York.  N.  Y,      "Viking." 


St..    Chlon 


i   Reflector  Co.. 
.  111.      


.   Madlso 


Electric  Sign  Co..  62%  E.  Long 
St..  Columbus.  Ohio. 
SIGNS.     ELECTRIC.     EXIT     AND     EN- 
TRANCE.—Fleet  rlc    signs    for    the    special 
mrrnoses   indicated    and   illuminated  by   In- 


.  service  connected  outside  the  main  fuses 
for  the  building.  In  private  plants,  an 
an   independent   unit  or  a  storage  batti 


also   i 


1    In   stations,    factories. 


Manufacturers: 

A.  K.  S.  Sign  Co..  The.  936-940  W.  Madi- 
son St..  Chicago,  III. 
Brink.    Inc.,    C.    I.,    24    Gold    St.,    Boston. 

Brumfleld    Electric    Sign   Co..    18   7th    St., 

San  Francisco,  CaL 
Caldwell    Electric   Corp.,   1002   N.    Market 

St..  Champaign.  HI. 
Century    Mfg.    Co.,    Inc.,    Elizabeth  town. 

Pa. 

Chicago   Electric    Sign   Co..    2219-2229    W. 

Grand  Ave.,  Chicago.  111. 
Cusack  Co.,  Thomas,  Harrison  &  Loomls 

Sts..  Chicago,  111. 
Electrical     Products     Corp..     1128-34     W. 


Frlnk.  Inc..  I.  P.,   239-43  10th  Ave.,   New 

York,   K.   Y.     "Potaralite." 
Hardy  &  Co.,   F.  A..  10  S.  Wabash  Ave., 

Chicago.  111. 
Henrich  Reflector  Co.,   Inc.,  122  W.  S6th 


...  _,,  Pittsburgh.  Pa. 
K-H    Sign    Mfg.    Co.,    819    Locust    St., 

Pittsburgh,  Pa. 
Kollath     Bros..     424     Brandywlne    Ave., 

Schenectady.  N.  Y. 
Louisiana     Metal     Cabinet    Works,     1019 

Bienville  St.,  New  Orleans.  La.    "Pell- 


O.   D.  System  Signs,  Inc.,  534  Edison  St., 

Milwaukee.   Wis. 
Opal    Sign    Works.    Inc.,    254    10th    Ave.. 


New  York,   N.   Y. 


,  3S8  W.   43rd  St.. 


POLACHECK   &    BRO.    CO..    CHARLES. 

217   3rd   St..   Milwaukee.   Wis. 
RANDALL  SIGN    CO..    Eau   Claire,   Wis. 


Red  field- King,      2448     Washington      Ave., 

Ogden,  Utah. 
Robinson    &   Co..    T.    L.,    105   W.    Monroe 

St..  Chicago,   fit.      "Edge-Glow." 
Scranton   Advertising  Sign  Co..   320   Con- 

nell   Bldg.,   Scranton,   Pa. 
Hg-No-Oraph  Mfg.  Co.,   1400  S.  Michigan 

Ave.,    Chicago,    111.      "Slg-  No  -Graph." 
Stanley  &  Patterson,  34  Hubert  St..  New 

York,  N.  Y. 
Sunlight    Reflector    Co.,    226    Pacific    SL, 

Brooklyn,    N.    Y. 
Viking  Sign  Co.,   Inc.,   617  Bth  Ave..   New 

York.  N.  Y.  "Viking." 
SIGNS,  ELECTRIC,  FLASHING.— Move- 
ment of  any  kind  In  an  electric  sign  will 
always  attract  more  attention  than  a 
simple  nonmovlng  sign.  One  of  the  sim- 
plest means  of  accomplishing  this  move- 
ment Is  to  flash  off  and  on  tuiy  stationary 
sign  either  the  whole  sign  or  in  case  of 
double-faced  signs  alternately  one  face, 
then  the  other.  This  same  flashing  princi- 
ple Is  applied  to  practically  all  types  of 
signs,  especially  the  large  special  spectacu- 
lar signs. 
Manufacturers: 

Chicago   Electric   Sign   Co..   2219-22*9   W. 

Grand    Ave.,    Chicago,   111.      "Rainbow." 

Cusack  Co..  Thomas,  Harrison  &  Loomls 

Sts..   Chicago,  IIL 
Flashtrlc  Sign  Works,  2124-2130  N.  Hud- 
son Ave..  Chicago,  111.      "Flashtrlc." 
Greenwood     Advertising    Co.,     Knoxvllle. 

Tenn.      "Individuality." 
Maxwell  Co..  The.  R.  C,  413  E.  State  St., 

Trenton,  N.  J. 
Opal    Sign    Works.    Inc..    254    10th    Ave., 

New  York.  N.  Y. 
SM1TH-HECHT      CO..      Century      Bldg., 

Indianapolis,   Ind.     " Aurorallte." 
SIQNS,    ELECTRIC,    MINIATURE    LET- 
TER.— Display  signs  for  show  windows  or 
other  Indoor  use  consisting  of  small  glass 
letters   with   exhausted   Interiors,   each    en- 
closing    one     or     more     small     electrically 
illuminated  filaments  connected  to  contacts 
carried    by    the    letters    and    designed    for 
insertion    Into  mounting  troughs  or  strips. 
The  letters  are  interchangeable  so  that  the 
sign    legend    may    be    changed.    If   desired. 
Each  letter  Is  a  lamp  unit  by  Itself. 
Manufacturers: 
Brink,    Inc.,    C.    I.,    24    Gold    St.,    Boston. 

Brumfleld    Electric   Sign    Co..   18    7th    St.. 

San  Francisco.  Cal. 
Century    Mfg.    Co.,    Inc.,    Elizabeth  town. 


N-I 


1128-54     W. 


Cusack  Co.,  Thomas,  Harrison  ft  Loomls 
Sts.,    Chicago,    IIL 

Electrical     Products     Corp.. 
lfith  St.,  Los  Angeles,  Cat. 

FEDERAL  ELECTRIC  CO..  8700  S.  State 
St..  Chicago,  111.  "Federal."  (See  dis- 
play aJ"    •■"■""  "■ 


Bienville  St.,   New  Orleans,  La. 

Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,  IIL 

Multiform  Corp..  1925  S.  Wabash  Ave., 
Chicago,   IIL     "Multiform." 

O.  D.  System  Signs,  Inc.,  634  Edison  SL, 
Milwaukee,  Wis.  * 

Opal   Sign   Works.    Inc.,   »<    10th   Ave., 


New  York,  N.  Y. 
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Pennefather,  James  S-,  858  W.  4Brd  St., 
New  York,  N.  Y. 

Sig-N'o-Graph  Mfg.  Co.,  1400  S.  Michi- 
gan    Ave.,     Chicago,      III.       "Sig-No- 

Vlking  Sign  Co.,  Inc.,  617  8th  Ave.,  New 
York,  N.  Y.     ■'Viking." 

SIQNS,  ELECTRIC,  SPECIAL  AND 
MISCELLANEOUS.— tactically  all  large 
electric  signs  are  specially  designed.  They 
Involve  various  contacting  devices  and 
motor- driven  flashers  and  other  parts 
which  control  the  lamps  or  drive  the  mov- 
ing parts  or  the  sign.  Such  signs  may 
give  the  appearance  of  action,  as  a  man 
bowling  or  playing  billiards,  tires  rolling 
around  the  border  of  the  sign,  lightning 
(lashing,  burning  tires,  etc.,  or  the  parts  of 
the  sign  may  actually  move  as  the  rotat- 
ing vanes  of  a  wind  mill.  On  most  these 
signs  the  wording  on  the  sign  Is  caused  to 
change  by  selective  flashing  of  the  lamps 
on  the  sign.  Much  Ingenuity  has  been 
applied  to  producing  highly  spectacular 
effects.  Tbe  variety  of  special  effects 
which  may  be  produced  by  combinations 
of  action,  flashing  and  moving  signs  is  al- 
most limitless. 

Manufacturers: 

A  &  W  Electric  Sign  Co.,  The,  Cleveland, 
Ohio.     "Waller." 

Ahem  Co.,  James  D..  11BT  S.  Wabash 
Ave.,  Chicago,  111. 

A.  K.  S.  Sign  Co..  The.  936- MO  W.  Madi- 
son St.,   Chicago,  III. 

American  Lumlnou 
ington  Park,         ' 


3  Products  Co.,  Hunt- 

.  ...lerican*  siin'Co.,  Cooley  &  Wlllard 
Sts.,  Kalamazoo.  Mich.  "American 
Lens." 

Beacon  Mfg.  &  Sales  Co..  Inc.,  Freeporl, 
N.  Y.     "Beacon." 

Betz  Co.,  Frank  S.,  Hoffman  St.,  Ham- 
mond,  Ind. 

Brilliant  Sign  Co.,  3531  Washington  Ave.. 


Brumfleld    Electric   Sign   Co.,    18    1th    St.. 

San  Francisco,  Cal. 
Century   Mfg.    Co.,    Inc..    Ellzabethtown. 

Commercial    Utilities    Mfg.    Co.,     160    N. 

Welti  St.,  Chicago,   111.      "Spiralite." 
Crystal  Electric  srgn  Co.,   922  S.   Vande- 

venter    Ave.,    St.    Louis,    Mo. 
Cusack  Co.,  Thomas.  Harrison  &  Loomls 

Sts.,   Chicago,  111. 
Day    Co..    Thomas.    725    Mission    St.,    San 

Francisco.  Cal. 
Electrical     Products     Corp.,     1128-34     W. 

16th   St..    Los  Angeles,   Cal. 
FEDERAL  ELECTRIC  CO.,  8700  S.  State 

Street.    Chicago,    III.      Federal    patented 
"  i  blue  and  white  em- 


glass  letters.  Interiorly  lighted.  Fed- 
eral steel  border  light  sign.  Federal 
Interchangeable  theatre  sign  with 
raised  white  glass  letters.  Federal  roof 
signs.  Federal  patented  miniature  in- 
door sign,  a  high  grade  electric  sign 
for  every  kind  of  business.  Five  fac- 
tories ajid  branch  offices  everywhere. 
See  display  adv.  page  1291.— Adv. 

Flashtrle  Sign  Works.  2124-2130  N.  Hud- 
son Ave.,  Chicago.   III.      "Flashtrle." 

Flexhtme  Sign  Co.,  74  Kail  St.,  Buffalo, 
N.  Y.  "Oplex."  "Flexlume,"  "Day- 
Night." 

Hardy  &  Co.,  F.  A.,  10  S.  Wabash  Ave.. 
Chicago.  111. 

Henrich  Reflector  Co.,  Inc.,  122  W.  35th 
St.,   New  York,   N.    Y. 

Hl-Olo  Sign  Co..  Schmuibach  Bldg.. 
Wheeling.  W.  Va. 

Horn  Posting  Sign  Svstem.  W.  J..  420 
N.  5th  St.,  Springfield,  HI. 

Indestructible  Sign  Co..  2324  N.  High 
St.,   ColumbuM.   OHio.      "Iiirteatrufitihte." 

Jones  Co..  A.  E.,  819  W.  Diamond  St., 
N.  8.,  Pittsburgh,  Pt 


Z-H     Sign     Mfg.     Co..     819     Locust     St.. 

Pittsburgh,  Pa. 
Kollath     Bros..      424     Brandy  wine     Ave.. 

Schenectady,    N.   Y. 
Liberty   Mfg.    Co.,    Inc.,    320-41   Carrollton 

Ave..    New  Orleans,    La. 
Luminous  Sign  Sales  Corp..   431  S.  Dear- 
born St..  Chicago.  III. 
Maxwell  Co.,  The  R.  C,  413  E.  State  St., 

Trenton,  N.  J. 
Mltenius    Sign     Co..     F...     8    Steeple    St., 

Providence.  R.  1. 
Multiform   Corp..    1926   S.    Wabash   Ave.. 

Chicago,   III.      "Multiform." 
National      Retailers      Advertising      Corp., 

1846-48  Ogden  St..  Indianapolis.   Ind 
0.  D.  System  Sign 

Milwaukee,  Wis. 
Opal   Sign    Works. 

New  York,  N.  Y. 


Pennefather.   James  S-.   368  W.   43rd  St., 
New  York.  N.  Y. 

RANDALL   SIGN   CO.,   Eau   Claire,    Wis. 

"  Randall!  zed." 
Redflela-King,      2448      Washington     Ave., 

Ogden,    Utah. 
Robinson    &   Co.,    T.    L.,    105    W.    Monroe 

St.,   Chicago,   III.     "Edge-Glow." 
Root   Electric   Sign   Co.,    Inc..    The,   20-30 

Lock  St..  Lockport.  N.  Y.     "Resco." 
Scranton  Advertising  Sign  Co..   320  Con- 

nell  Bldg..  Scranton,  Pa. 
Si  g-  No  -Graph  Mfg.  Co.,  1400  S.  Michigan 

Ave.,   Chicago,   IU.     ' 'Si g- No- Graph." 
■    '"■      "'-       "         ""     LeBranch     St., 


Hour! 


Standard    Signs,    Inc.,    428    6th    Ave.,    S.. 

Minneapolis,   Minn. 
Strachan.    Inc..    R.   &  H.,  39B  Fulton   St., 

Brooklyn,   N.  T. 
Viking  Sign  Co.,  Inc..  617  Sth  Ave.,  New 

York,    N.   Y.      "Viking." 
Yoerger  Electric  Sign  Co..  P.  F.,  62W  E. 

Long  St..  Columbus,  Ohio. 
SIGNS,  ELECTRIC,  TALKING  AND 
TRAVELING  LETTER.— Electrically  oper- 
ated display  signs  consisting  of  banks  of 
Incandescent  lamps  each  connected  In  a 
.,_,....     ieadlng.     -      -       ._._.._ 


which 


prings,   operated    by 


nechan 


..  .  illumination  of  certali. 
lamps  forming  desired  letters.  There  are 
various  traveling  letter  types.  One  type 
Is  controlled  by  a  continuous  perforated 
paper  band  which  permits  contact  springs 
In  the  individual  lamp  connections  to  com- 
plete certain  circuits,  causing  the  progres- 
sion of  combinations  of  illuminated  lamps 
in  the  form  of  letters  across  the  sign 
structure  from  right  to  left.  A  modification 
of  this  type  are  signs,  made  up  of  a  bank 
of  lamps  which  are  flashed  on  so  as  to 
form  the  letters  consecutively  across  the 
sign  but  the  words  themselves  remain  sta- 
tionary. Another  type,  instead  of  flashing 
one  letter  at  a  time  illuminates  the  com- 
plete  words  In  consecutive  order  to  form 
the   complete  legend.     A  cheaper  form  of 

to^ffashV'T     .T™..". 

box,   the  front  of  which  is   a 

screen    or    glass    plate.      A    long    strip    on 

which  are  Inscribed  the  letters  or  words  of 


.         ...  ... the     background 

opaque  so  that  the  letters  Illuminated  by 
the  lamps  within  the   box  may  be  clearly 


A.  K.  S.  Sign 

son   St.,   Chicago, 
Brink,    Inc.,   C.   I., 

Mass. 
Brumfleld   Electric    Sign   Co.,    18   7th   St.. 


1    St.,    Boston, 


Flexlume   Sign    Co..   74  Kail  St..   Buffalo, 
N.    Y.      "Oplex,"    "Flexlume,"    "Day- 
Night." 
Frink,   Inc.,  I.    P.,   239-4S  10th  Ave.,   New 

York,  N.  Y.     "Polaraiite." 
Jones   Co..    A.    E.,    819    W.    Diamond    St.. 

N.  S.,  Pittsburgh,  Pa. 
Luminous  Sign  Sales  Corp.,  431  S.  Dear- 
born St.,  Chicago,   111. 
Opal    Sign    Works,    Inc.,    264    10th    Ave.. 

New  York.  N.  Y. 
Sig-No-Oraph  Mfg.  Co..   1400  S.  Michigan 

Ave.,   Chicago,    III.      "  S  ig- No- Graph  ;*• 
Viking  Sign  Co..  Inc.,  61T  8th  Ave..  New 

Ywk,   N.    Y.      "Viking." 
SIL-O-CEL.— Trade  name  for  heat  Insu- 
lating brick,   blocks,   powder  and   cements 
manufactured   by   the   Cellte   Products   Co.. 
1134  Van   Nuys   Bldg.,    Los  Angeles,   Cat. 

SILENT  ALAMO.— Trade  name  for  farm 
lighting  and  power  plants  made  by  the 
Alamo  Farm  Light  Co.,  703  Tower  Bldg., 
Chicago.  III. 

SILENT  SALESMAN.— Trade  name  for 
show  cases  for  electrical  stores  manufac- 
tured by  the  Detroit  Show  Case  Co..  1654- 
1700  W.   Fort  BL.  Detroit.  Mich. 

SILENT  WASHER  CO.  —  CUntonvlUe, 
Wis.  Manufacturer  of  electric  washing 
machines. 

SILICA.— Silica  Is  an  oxide  of  silicon 
(one  of  the  no  n  metallic  elements)  and 
forms    an    Important    part    of    the    earth1 


known  as  quartz,  and  Is  sometimes  called 
flint.  Silica  Is  the  chief  constituent  of 
glass.      Fused    silica    Is    a    good    insulator, 


having  a  resistivity  of  10"  to  lO™  ohm-cm. 
at  ordinary  temperatures,  and  a  dielectric 
strength  of  about  24,000  volts  per  mm. 

SILICON.— A  dark  gray  metal  used  only 
as  a  reducing  agent  or  an  alloying  element. 
Symbol  .Si:  at.  wt.  28. 4;  sp.  gr.  2.6;  m.  p. 
1430"   C;  b.   p.  2800'  C.     It  Is  made  by  r 


e  silica  (SIO.I  .... 

using  carbon  as  a  reducing  agent. 

SILICON  CARBIDE.— A  very  hard,  i 
talllne.  rrfffinrv  Qnri  ^h™wn„  („,, 
lubjti 


of 


laterial. 


Its 


ive  and   a  re- 
mical    formula 


Is    SIC.      It    Is    sold    i ..,_    

names,  as  'carborundum,"  "electrolon." 
exolon"  and  "sllundum."  These  are  pro- 
duced electrically  by  means  of  a  furnace 
which  usually  consists  of  a  firebrick  bed 
mounted  in  sections  in  curved  Iron 
frames.  In  the  type  used  for  carborundum, 
which  is  typical  of  others,  each  end  Is 
•initiated  by  a^  brick  wall   through  which 


t  from  the  center  whore  the   lem- 
Is  the  highest,  so  that  at  the  end 

yrc,    Ljien  caruorunuu —     -'■--- 
fYnaUy"unchar  _ 

SILK  CLOTH,  VARNISHED.— Silk  cloth 
Is  sometimes  used  as  an  insulating 
material  and  es  a  base  for  varnished  or 
Impregnated  tapes,  sheets,  tubing,  etc. 
Without  treatment,  silk  is  slightly  hygros- 
copic, but  is  superior  to)  cotton  and  Is  much 
improved  by  impregnation.  Varnished  silk 
cloth  is  the  silk  cloth  treated  with  a  mix- 
ture of  belled  linseed  oil,  resin,  and  ben- 
zine. The  oil  oxidizes  upon  drying  and 
leaves  a  smooth,  hard  surface.  This  thick- 
ness may  be  regulated  by  the  number  of 
coats.  The  material  is  used  to  insulate 
small  colls  for  armatures,  etc..  also  to 
make  washers  and  gaskets  and  other 
punched  parts. 
Manufacturers: 

IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvlngton,  N.  J.  The  best 
grades  of  Imported  silk  are  used  In 
this  product,  which  has  the  highest 
dielectric  and  mechanical  strength  ob- 
tainable, coupled  with  extreme  thin- 
ness. It  is  used  principally  in  mag- 
neto work  and  also  for  punched  parts, 
washers,  gaskets  and  coil  Insulations. 
See  display  adv.  page  1319  for  all  Irv- 
Ington  electrical  products. — Adv. 
SILK    SHADES.— See    Shades,    silk,    cre- 

SILK   TAPE.— See  Tape.   silk. 

SILK  THREAD.— See  Thread,  Insulat- 
ing, silk,  linen,  cotton,  etc. 

SILKENAMEL.— Trade  name  for  silk- 
covered  magnet  wire  manufactured  by  the 
Belden  Mfg.  Co.,  2300  S.  Western  Ave.. 
Chicago,  III. 

SILKENITE.— Trade  name  for  silk-cov- 
ered magnet  wire  manufactured  by  the 
Acme  Wire  Co..  New  Haven,  Conn. 

SI  LUNDUM.— Trade  name  for  silicon 
carbide  manufactured  by  the  Norton  Co.. 
Worcester,  Mas 


and    l-.™..     ...    -.■ - - 

always  produced  In  the  operation  of  the 
carborundum  furnace.  It  is  used  ns  a  re- 
fractory material  for  furnace  linings,  etc., 
but  Is  more  easily  oxidized  than  carborun- 
dum, so  that  It  should  be  used  only  In  a 
reducing  atmosphere. 

SILVER.— A  brilliant  white  metal,  very 
malleable  and  ductile,  and  the  best  con- 
ductor of  heat  and  electricity.  Symbol 
Ag;  at  wt.  107.93;  sp.  gr.  10.S:  m.  p. 
962"  C;  b.  p.  1966°  C.  It  occurs  native  or 
combined,  and  associated  with  copper  ord 
lead  ores.  There  are  many  producing 
countries,  but  Mexico  and  the  United 
States  are  by  far  the  greatest.   The  world's 


'a1 
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f  copper 
f  lead. 


parted  from  gold  by  solution  in  nitric  add 
and    subsequent    precipitation    by    metallic 
copper,  or  by  electrolytic  parting  as  In  the 
Moeblus  process,   which  see. 
SILVER  BARS.— See  Silver  tor  electrical 


SILVER  CORD.— Trade  name  for  light- 
ning conducting  cable  manufactured  by  the 
George  E.  Thompson  Lightning  Hod  Co., 
Inc..   Owatonna,    Minn. 

SILVER  COULOMETER.— The  most  ac- 
curate type  of  coulometer.  It  measures 
the  quantity  of  electricity  flowing  through 
It  by  the  weight  of  sliver  deposited  from  a 
solution  of  silver  nitrate.  A  platinum  dish 
containing  the  solution  serves  as  cathode, 
while  the  anode  Is  a  piece  of  pure  silver 
enclosed  in  a  porous  cup.  The  solution 
should  contain  20  to  40  grams  of  stiver 
nitrate  in  100  grams  Of  distilled  water. 
The  current  density  should  not  exceed  0.2 
ampere  per  sq.  cm,  at  the  anode  or  0.02 
ampere  per  sq.  em.  at  the  cathode.  One 
ampere-second  (one  coulomb)  deposits 
0,0011183  gram  of  silver.  Also  see  Voltam- 
eters, copper,  gas  and  sliver. 

SILVER  FOR  ELECTRICAL  PURPOSES. 
—Sliver  is  furnished  for  electrical  purposes 
In  the  form  of  bars  or  plates,  such  as  for 
anodes  for  electroplating,  etc.  The  bars 
are  in  such  shape  that  they  may  be  worked 
easily  Into  the  desired  form.  Silver  is 
used  In  some  Instruments  like  the  coulom- 
eter and  for  parts  of  relays,  etc.  It  Is 
made  Into  contact  points  and  wire,  etc., 
and  used  for  these  purposes  In  places 
where  it  Is  desired  to  resist  corrosion  and 
arcing  or  pitting  of  contacts.  Also  see 
Anodes,  electrolysis  and  electroplating, 
miscellaneous;  1'oints.  contact  and  spark- 
ing;  Solder,  silver;  Wire,  silver. 

Manufacturers: 

Anaconda  Copper  Mining  Co.,  12  Broad- 
way. New  York,  N.  Y. 

Canadian  Seamless  Wire  Co.,  Ltd.,  198 
Clinton  St.,  Toronto.  Ont..  Can. 

Handy  &  Harman.  69  Cedar.  St.,  New 
York.  N.  Y. 

SILVER  LAKE  CO.— Newton ville,  Mass. 
Manufacturer  of  braided  cordage. 

SILVER  STAR.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
Star  Washing  Machine  Co..  5*9  Qulney  St., 
Chicago,  111. 

SILVER-STRAND. —  Trade  name  for 
lightning  conducting  cables  manufactured 
by  the  Electra  Lightning  Rod  Co.,  30  N. 
La  Salle  St..  Chicago,  111. 

SILVER  THREAD. — Trade  name  for 
gaskets  •  manufactured  by  the  Dominion 
Asbestos  &  Rubber  Corp.,  16*  Nassau  St.. 
New  York,  N.  Y, 

SILVER  TIP.— Trade  name  for  lightning 
rod  points  manufactured  by  the  George  E. 
Thompson  Lightning  Rod  Co.,  Inc., 
Owatonna,    Minn. 

SILVERITE.— Trade  name  for  nickel 
anodes  manufactured  by  the  General 
Platers'  Supply  Co..  Inc.,  183-493  Broome 
St..  New  York,  N.  Y. 

SILVERMAN.— Trade  name  for  micro- 
scopic illuminator  manufactured  by  Lud- 
wig  Hommel  &  Co..  630-631  Fernando  St., 
Pittsburgh,   Pa. 

SILVERTIP  — Trade  name  for  projection 
lamp  carbons  manufactured  by  the  Na- 
tional Carbon  Co.,  Inc.,  Highland  &  Madi- 
son Avea.,  Cleveland,  Ohio. 

SILVEX     CO.— Bethlehem,     Pa.       Manu- 

SIMCO.— Trade  name  for  leatherheads 
and  washers  manufactured  by  the  Simplex 
Mfg.  Co.,  Auburn,  N.  Y. 

SIMCORE.— Trade  name  for  rubber-cov- 
"ured    by    the    Simplex 


,    ...    ..      _.    lie] 

_„„     fixtures.       Business     established     1903. 
R.   S.    Slmes,   Jr.,    sole  owner. 

SIMMONS,  QfcOHGE  T.— R.  R.  8,  Janea- 
vllle.   Wis.      Manufacturer   of    spark   plugs. 

SIMMONS  HAND  STOKER  CO.,  THE.— 
Wilmington,  N.  C.  Manufacturer  of  hand 
stokers  and  grates.  Business  established 
1919.  President,  W.  J.  Thomas;  secretary 
and  treasurer,  C.  E.  Hooper;  general  man- 
ager, L.  H.  Simmons. 


SIMMONS  UNIT-POLE.— Trade  name 
for  magnetic  chucks  manufactured  by  the 
Taft-Plerce  Mfg.  Co.,  Woonsocket,  R.  I. 

SIMMS  MAQNETO  CORP.,  THE.— East 
Orange,  N.  J.  Manufacturer  of  farm  light- 
ing plants  and  automobile  lighting  and 
starting  equipment.  Business  established 
1910.  President  and  general  manager.  R. 
C.  Anderson;  vice-president,  Charles  Hay- 
den;  secretary  and  treasurer.  A.  A. 
Fisher;   sales  manager,  Alfred  J.   Poole. 

SIMON,    EMIL    J 217    Broadway.    New 

York.  N.  Y.  Manufacturer  of  radio  ap- 
paratus. Business  established  191S.  Presi- 
dent, Emll  J.  Simon;  secretary,  N.  Mal- 
klnd;  general  manager,  E.  J.  Sampler. 
Sales  representative,  Intercity  Radio  Co.. 
1133  Williamson  Bldg.,  Cleveland  Ohio; 
1519  Woodward  Ave.,  Detroit,  Mich.;  7  W. 
Madison.  St.,  Chicago,  111. 


Man 


of  hack  s 


3  for 


hand 

tabllshed  1832.     President.   A.   T.   Slmonds; 

■presidents,    T.    F.    Howarth,    H.    A. 

enL  O.  A.  """      "    "    ~- 

..  _i.  Kelley;  __ 
general  manager,  G.  K.  Slmonds.  Main 
office,  470  Main  SL,  Fitch  burg,  Mass. 
Factories,  Fitchburg.  Mass.;  Chicago,  111.; 
Lockport,  N.  Y. ;  Montreal,  Que.,  Can. 
Branch  offices  and  warehouses.  1604  S. 
Western  Ave.,  Chicago,  I1L;  New  Orleans, 
La.;  Memphis,  Tenn.;  San  Francisco,  Col.; 
Portland,  Ore.;  Seattle,  Wash.;  Vancouver, 
B.  C,  Can.;  Montreal,  Que..  Can.:  St. 
John,  N.  B.,  Can.  District  offices,  90  W, 
Broadway,  New  York,  N.  Y.;  Lockport, 
N.   Y. 


American  Ironing  Machine  Co.,  1156  N. 
Michigan  Ave.,  Chicago,   ill, 

SIMPLEX.  — Trade  name  for  motor- 
driven  pumps  manufactured  by  the  Barnes 
Mfg.  Co.,   N.   Main   St.,   Mansfield,  Ohio. 

SIMPLEX.— Trade  name  for  electric 
heating  and  Ironing  outfits  for  shoe  fac- 
tories manufactured  by  the  Boston  Last 
'  litntord  St.,  Boston,  Mass. 


SIMPLEX.  — Trade 


for 


„..  ..lachlnery  for  dairies  and 

les  manufactured   by  D.  H.   Burn 
Inc..    Little  Falls,    N.   Y. 

SIMPLEX.— Trade  

lighting  unit  manufactured  by  the  Frankel 
Light  Co.,  5016  Woodland  Ave.,  Cleveland, 
Ohio. 

SIMPLEX.— Trade  name  for  feed  water 
heaters  manufactured  by  the  Houston, 
Stanwood  &  Gamble  Co.,  Cincinnati,   Ohio. 

SIMPLEX.— Trade  name  for  rail  Joints 
manufactured  by  the  Indianapolis  Switch 
&  Frog  Co.,   Springfield,  Ohio. 

SIMPLEX.— Trade  name  for  automobile 
lamp  manufactured  by  the  International 
Incandescent  Lamp  Works,  Inc.,  80-80 
Bergenllne  Ave.,  Union  Hill.  N.  J. 

SIMPLEX.— Trade  name  for  gas  engines 
manufactured  by  the  Oil  Well  Supply  Co., 
213-215   Water  SL,  Pittsburgh,  Pa. 

SIMPLEX— Trade  name  for  electric 
blueprint  paper  coating  machines  manu- 
factured by  the  C.  F.  Pease  Co.,  829  N. 
Franklin    St..   Chicago,  TIL 

SIMPLEX.— Trade  name  for  shade  hold- 
ers manufactured  by  the  Plume  &  Atwood 
Mfg.   Co.,    4T0   Bank  St..   Waterbury,  Conn. 

SIMPLEX. — Trade  name  for  plug  fuses 
manufactured  by  F.  W.  Powell,  420  Penn 
Ave.,   Pittsburgh,   Pa. 

SIMPLEX.  — Trade  name  for  steam- 
driven  blowers  and  turbines  manufactured 
by  the  Power  Turbo- Blower  Co.,  347 
Madison  Ave.,    New   York,    N.    Y. 

SIMPLEX.  —  Trade      name      for      motor- 

tured  by  the  Precision  Machine  Co.,  Inc., 
New  York.  N.  Y. 

SIMPLEX.— Trade  name  for  burglar 
alarms  for  banks  manufactured  by  the 
Simplex  Alarm  Co.,  405  Montgomery  Bldg., 
Milwaukee,  Wis. 

SIMPLEX.— Trade  name  for  farm  light- 
ing plant  manufactured  by  the  Simplex 
Utilities  Corp.,  360  Madison  Ave.,  New 
York,   N.  Y. 

SIMPLEX.— Trade  name  for  wire  and 
cable  manufactured  by  the  Simplex  Wire 
&   Cable    Co.,    801    Devonshire   St.,    Boston, 

SIMPLEX.— Trade  name  for  solderless 
ground  clamp  manufactured  by  Alex- 
ander B.  Simpson,  152  E.  63rd  St.,  New 
York,  N.  Y. 

IMPLEX.— Trade  name  for  farm  llght- 

uita   manufactured   by   f"—   "* 

,., .     Mfi-_    no..     Bo*    ta 

Mich. 


SIMPLEX.— Trade     name     for     electric 

washing  machines  manufactured  by  the 
Superior  Machine  Co.,  De  Kalb,  111. 

SIMPLEX.— Trade  name  for  Jacks  made 
by  Templeton,  Kenly  &  Co.,  Ltd.,  1020  S. 
Central  Ave.,  Chicago,  Ml. 

SIMPLEX.— Trade  name  for  trolley  bases 
manufactured   by   the  Trolley   Supply  Co., 


Mils  sill  on.    Ohio. 
SIMPLEX.— Trade 

ash    handling   equlpm 


coal  and 
'actured  by 
Did    Colony 


the    United    Conveyor    Corp., 
Bldg.,  Chicago,  HI. 

SIMPLEX  ALARM  CO. — (05  Montgomery 
Bldg..  Milwaukee,  Wis.  Manufacturer  of 
burglar  alarm  systems  for  banks. 

SIMPLEX  ELECTRIC  HEATING  CO.— 
85  Sidney  St.,  Cambridge,  Mass.  Manufac- 
turer of  electric  heating  devices.  Business 
established  1893.  President,  Everett 
Morss;  vice-president,  George  U.  Crocker; 
secretary  and  treasurer,  Henry  A.  Moras; 
general  manager.  Lyneham  Crocker;  sales 
manager.  R.  P.  Ingails.  Branch  office.  15 
S.  Despialnas  St.,  Chicago,  111. 

SIMPLEX  MAGNETO  CO,  INC.— 1790 
Broadway.  New  York,  N.  Y.  Manufac- 
turer of  magnetixers. 

SIMPLEX  MFG.  CO.— Auburn.  N.  Y. 
Manufacturer  of  leather  packings,  leather- 
heads  and  washers.  Business  established 
1916.    General  manager,  W.  J.  MerrltL 

SIMPLEX  METAL  SPINNING  & 
STAMPING  CO.,  INC.,  THE.— 24-34  New 
Chambers  St.,  New  York,  N.  Y.  Manufac- 
turer of  fixture  parts  and  metal  spinnings 


mping 


SIMPLEX  PHOTO  PRODUCTS  CO.— 
Richmond  Hill,  N.  Y.  Manufacturer  ol 
photographic  lamps. 

SIMPLEX  UTILITIES  CORP.— 360  Madi- 
son Ave.,  New  York,  N.  Y.  Manufacturer 
of  farm  lighting  plants.  Business  estab- 
lished 1920.  President  and  sales  manager, 
Rollin  W.  Hutchinson,  Jr.;  vice-president. 
Howard  C.  Seaman;  secretary  and  tress- 
urer,  Jacob  L.  Blum. 

SIMPLEX  WIRE  <L  CABLE  CO.— Bos- 
ton. Mass.  Manufacturer  of  cable  and  wire. 
Business  established  1895.  President. 
Everett  Morss: '  vice-president,  John  W. 
Morss;  secretary  and  treasurer,  Henry  A. 
Morss;  genera]  manager,  James  H.  Mason; 
sales  manager,  William  S.  Davis.  Main 
office,  201  Devonshire  SL,  Boston,  Mass. 
Factory.  Cambridge,  Mass.  Branch  office 
and  warehouse,  15  S.  Desplalnes  St.,  Chi- 
cago. 111.  Sales  representatives,  Joseph  Q. 
Brobeck,  120  W.  32nd  St.,  New  York,  N. 
Y.;  Harris  &  Evans,  1333  Real  Estate 
Trust  Bldg.,  Philadelphia,  Pa.;  Stickle  A 
Taylor  Co..  305  Union  Arcade  Bldg..  Pitts- 
burgh, Pa.;  Gamett  Young  &  Co.,  611 
Howard  St.,  San  Francisco,  Cal. 


Electric  Co.,  18  E.  42nd  St.,  New  York, 
N.  Y. 

SIMPSON.  ALEXANDER  B.— 152  B.  53rd 
St.,  New  York.  N.  Y.  Manufacturer  of 
solderless   ground   clamps   and   connectors 

SIN.— Contraction  of  sine,  when  refer- 
ring to  this  function  of  a  definite  angle, 
as   sin    K,   sin   60°,   Sfn   u. 

SINCLAIR.— Trade  name  for  lubricating 
oils,  greases,  etc.,  manufactured  by  the 
Sinclair  Refining  Co.,  Conway  Bldg.,  Chi- 
cago, III. 

SINCLAIR  REFINING  CO.— Chicago.  111. 
Manufacturer  or  lubricating  oils,  ureases. 
etc.  President.  Joseph  M.  Cudahy;  vice- 
president  and  sales  manager,  H.  F.  Wll- 
klns;  secretary,  J.  G.  Murray;  treasurer, 
M.  L.  Gosney.  Main  office,  Conway  Bldg.. 
Chicago,  111.  Branch  offices,  Atlanta,  Ga.; 
Albanv,  N.  Y.i  Denver,  Colo.:  SL  Louis, 
Mo.:  Detroit  Mich.;  Minneapolis,  Minn.: 
Omaha,  Neb.:  Kansas  City,  Mo.:  Newark. 
N.  J.:  Dallas.  Tex.:  Cleveland,  Ohio.:  Rock 
Island,  III.;  Wichita,  Kans.;  Louisville,  Ky. 

SINE, — One  of  the  three  most  used  trigo- 
nometric functions.  In  a  right  angled  tri- 
angle the  sine  of  one  of  the  acute  angles 
Is  the  ratio  of  the  side  opposite  this  angle 
to  the  hypotenuse.  In  mathematical  ex- 
pressions and  when  referring  to  a  particu- 
lar angle  the  contracted  form  sin  is  nearly 


.. tract ed  form  s 
sin  »■=%. 


Electric  Co.,   113   S.  Jefferson  St.,   Chicago, 


aulvaient  sine  wave  is  a  sinusoidal  wave 
itch  has  the  same  effective  value  and 
frequency  as  a  composite  wave.  Any 
wave  other  than  a  sine  wave  may  properly 
be  called  a  composite  wave,  although  this 
Is  not  customary.     Nearly  all  a-c.  waves 
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are  really  composite  naves,  since  It  la  ex- 
ceptional when   they   are  true  sine  waves. 
SINE    WAVE,    FUNDAMENTAL.— When 

an  alternating- current  wave  Is  represented 
by  a  series  of  alne  (unctions,  the  one  of 
the  lowest  frequency  is  commonly  called 
the  fundamental  alne  wave  or  fundamental 
harmonic.  See  Alternating  wave  form; 
also  Harmonic  analysis. 

SINGER.— Trade     name     for     thermionic 
tubes  manufactured  by  Lee  DeForest,  Inc., 


461 


St.,   San  Francisco.   Cal. 

SINGER.— Trade   name   for  motor-driver 

"     by    th« 


sewing     machil  „     , 

Singer  Sewing  Machine  Co..  149  Broadway. 
New  York,  NT  T. 

SINQER  AUTO  TRAFFIC  SIGNAL  CO. 
—4018  Greer  Ave..  St.  Louis.  Ho.  Manu- 
facturer of  automobile  signals.  Business 
established)  1917.  President,  secretary  and 
general  manager.  William  A.  It.  Borghoff; 
vice-president,  I.  G.  McNiece;  treasurer,  F. 
W.  A.  Vesper. 

SINQER  SEWINQ  MACHINE  CO.— New 
Tork,  N.  T.  Manufacturer  of  motor-driven 
sewing  machines.  Main  office.  149  Broad- 
way. New  York.  N.  Y.  Branch  office,  1013 
W.  Jackson  Blvd.,  Chicago.  111. 

SINQER  SIGNALS.— Trade  name  for 
automobile  signals  manufactured  by  the 
Singer  Auto  Traffic  Signal  Co.,  4018  Greer 
Ave.,    St.   Louis,    Mo. 

SINGLE  PHASE,— This  term  may  apply 
to  a  generator  or  to  the  circuit  supplied 
by  It.  A  single-phase  generator  Is  one  In 
which  a  single  alternating  e.m.f.  Is  de- 
veloped. On  a  clock  diagram  this  e.m.f.  Is 
represented  by  a  single  vector.  A  single- 
phase  circuit  Is  one  energized  by  a  single 
alternating  e.m.f.  Such  a  circuit  Is  usu- 
ally supplied  through  two  wires. 

SINQLE-PHASE  MOTORS.— See  Motors, 
-  a-c  Induction,  single  phase;  Motors,  a-c, 
repulsion-  induction. 

SINTEELO.— Trade  name  for  electric 
labor-saving  devices  for  hotels  and  res- 
taurants manufactured  by  the  Maxim  Mfg. 
Co.,   TOO  W.   32nd   St.,  Chicago.   III. 

SIN  UST  AT  .—Trade  name  for  electro- 
therapeutic  apparatus  manufactured  ■  by 
the  Ultima  Physical  Appliance  Co.,  136  W. 
Lake   St..    Chicago,   III. 

SIPHONS,  ACID.— Acid  siphons  are  used 
for  handling  acid  for  use  in  storage  bat- 
teries as  electrolyte  and  for  other  acid  or 
similar  electrolytes  In  electroplating  or 
electrolytic  processes,  etc.  They  consist 
usually  of  a  combination  of  glass  and  rub- 
ber tubing  with  limbs  of  unequal  length 
and  are  used  to  transfer  the  acid  from  a 
Jar  or  carboy  to  other  vessels.  These  si 
phons  operate  on  the  principle  of  hydro- 
static balance,  that  Is.  the  flow  of  liquid  Is 
due  to  the  fact  that  the  weight  of  liquid  In 
one  leg  is  much  greater  than  that  in  the 
other.  They  serve  to  convey  corrosive 
liquids  without  spilling  or  waste  and  with- 
out   injury    to    the    operative's    clothes    or 

Manufacturer*: 

BATTERY  TOOLS  CO.,  29 -A  N.  Willow 
St..  Montclalr,  N.  J. 

Scientific  Instrument  Co.,  711  8th  St.. 
Detroit,   Mich. 

Wagner,  Carl  H..  1944  N.  Albany  Ave., 
Chicago.    III. 

8IRENO  CO.,  THE.— 18-10  Rose  St.,  New 
York.  N.  Y.  Manufacturer  of  electric 
homs  and  sirens.  Business  established 
1918.  President.  Walter  H.  Pearce;  vice- 
president.  Charles  F.  Pearce:  secretary 
and  general  manager,  O.  R.  Ketcham; 
treasurer,  George  H.  Tanslyn. 

SIRENS,  ELECTRIC,  CITY,  FACTORY, 
ETC.— Signaling  machines  consisting  of 
direct- connected,    motor-driven   means   for 

Kroductng  air  vibrations  of  high  frequency. 
ludnesa  and  great  penetration.  They  are 
used  for  general  fire  alarms  In  cities,  or 
for  giving  fire  and  other  signals  In  noisy 
locations,  such  as  factories,  especially 
boiler  and  riveting  shops,  etc. 

The  advantage  claimed  for  the  siren  are 
that  it  produces  a  peculiar  tone,  easily 
distinguished  from  ordinary  signals,  much 
more  penetrating  than  the  tones  of  a  bell, 
and  requiring  less  equipment  and  expense 
than  either  a  steam  or  air  whistle,  unless 
the  latter  can  be  mounted  on  an  Industrial 
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BENJAMIN  ELECTRIC  MFG.   CO.,   Chi- 
cago.     New     York,      San      Francisco, 


yards    and    other 
Benjamin    industrial  noisy  plages.    Slg- 
Signal  naln   with   a   dts- 

i  pitch,   made   In  weatherproof 


i   wiring    types    for    d-c 


..  circuit  from  6 „_, 

Box  Iron  Works  Co.,   William  A.,   Blake 

&  33rd  Sts.,  Denver,  Colo. 
FEDERAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  I1L  The  Federal  elec- 
tric siren,  with  Its  peculiar  screech 
ranging  from  a  rumbling  groan  to  a 
piercing  shriek,  Is  beard  loud  and 
clear  above  ordinary  and  unreliable 
signals,  such,  as  steam  whistles  and 
bells.  Always  ready  for  Instant  use 
Made  to  give  long  satisfactory  service. 
Made  In  various  styles  and  Sixes  for 
both  exterior  and  interior  use.  See 
display  adv.  page  1B9L— Adv. 
Hendrie   &   Bolthoff  Mfg.    &   Supply   Co., 

The,  Denver,  Colo.     "Denver  Siren." 
Interstate  Machine  Products  Co..  Roches- 
ter, N.  Y.     "Sterling." 
Safety   Fire  Extinguisher   Co.,    The,    291- 

93  7th  Ave.,  New  York.  N.  Y. 
Slreno    Co.,    The,    18-20    Rose    St.,    New 

York.  N.  Y.  "Slreno." 
SIROCCO.  —  Trade  name  for  electric 
blowers  and  ventilating  fans  manufactured 
by  the  American  Blower  Co.,  Detroit, 
Mich.,  and  the  Canadian  Sirocco  Co.,  Ltd., 
Windsor,  Ont.,  Can. 

600.— Trade  name  for  lighting  fixtures 
and  fixture  fittings  and  parts  manufac- 
tured by  the  Dallas  Brass  &  Copper  Co., 
820  Orleans  St.,  Chicago,  111. 

SIX  IN  ONE.— Trade  name  for  renew- 
able plug  type  fuse  manufactured  by  the 
Multiple  Electric  Products  Co..  Inc.,  450 
4th  Ave.,  New  York,  N.  Y. 

SIX  PHASE.— This  Is  a  term  character- 
izing a  generator  or  circuit  In  which  the 
e.m.f.'s  differ  by  one-sixth  of  a  period. 
On  a  clock  diagram  the  e.m.f.'s  are  repre- 
sented by  six  vectors  differing  In  phase  by 
HO  degrees. 

SIX-S.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  National  Light- 
ing Fixture  Mfg.  Co..  176-180  Grand  St., 
New  York,  nTx. 

18-81.— Trade  name  for  commercial  light- 
ing unit  manufactured  by  the  Lightoiier 
Co.,  669  Broadway,   New  York,   N.  Y. 

SKEDOODLE.— Trade    name    for    socket 

plugs   manufactured   by   the   Solar  Electric 

Co..  124  W.  Lake  St.,   Chicago.  III. 

S  K  F.— Trade* name  for  bearings  manu- 

'ured    by    the    S    K    F    Industries,    Inc., 

Broadway,  New  York,  N.  Y. 


S  K  F  INDUSTRIES,  INC.— New  York, 
N.  Y.  Manufacturer  of  bearings.  Presi- 
dent, F.  B.  Kirkbride;  vice-presidents,  W. 
L.  Batt  and  A.  L.  Malone;  secretary,  Jul- 
ius Zleget;  treasurer,  C.  H.  Burr;  sales 
manager,  S.  B.  Taylor.  Main  office,  166 
Broadway,  New  York,  N.  Y.  Factories, 
fhlladelphia,  Pa.,  and  Hartford,  Conn. 
Branches  offices.  613  Healey  Bldg.,  At- 
lanta, Ga.;  711  Little  Bldg.,  Boston,  Mass.; 
Fidelity  Trust  Bldg.,  Buffalo,  N.  Y.;  lilt 
Independence  Trust  Bldg.,  Charlotte,  N. 
C:  1314  Marquette  Bldg.,  Chicago.  III.: 
""     **     4th    St.,    Cincinnati,     Ohio;     1036 


Trust  Bldg..  Philadelphia,  Pa.;  115  New 
Montgomery  St..  San  Francisco,  Cal.;  622 
... , —  0j  commence  Bldg.,  New  Haven, 


SKIHI,— Trade  name  for  gaskets  manu- 
factured by  the  Quaker  City  Rubber  Co., 
629  Market  St.,  Philadelphia,   Pa. 

SKIN  EFFECT— There  Is  unequal  dis- 
tribution of  alternating  current  throughout 
"    conductor.  _  The   varying   magnetic    flu 


onal  area  of  the  conductor  and  thus  In- 
case its  effective  resistance.  Skin  effect 
greater  at  high  frequencies  and  with 
.rge  conductors  and  especially  with  Iron 
inductors.  Where  It  becomes  serious 
ibular    conductors    may    be    used    to    ad- 


SKINNER  CO.,  M.  B.— 662  Washington 
Blvd.,  Chicago,  III.  Manufacturer  of  con- 
duit benders.  Business  established  1900. 
1'resldent.  M.  B.  Skinner;  vice-president. 
K.    G.    Merrill;  secretary  and   t " 


SKINNER  ENGINE  CO.— Erie.  Pa.  Man- 
ufacturer of  steam  engines. 

SKINNERS,  WIRE.— These  tools  are 
used  by  electricians  in  removing  the  insu- 
lation from  electric  conductors  prior  to 
making  Joints,  splices  or  other  connections. 
The  tool  is  usually  made  of  a  strap  spring 
bent  In  the  form  ol  tweezers  with  the  ends 
bent  and  notched  so  that  when  compressed 
they  will  cut  sectionally  through  the  Insu- 
lation, making  it  easy  to  pulf  oft  the  in- 
sulation In   short  lengths. 

Manufacturers: 

Becker     Electric     Works.      3055     Lincoln 
Ave.,   Chicago,   111. 

BUHRKB    CO.,     H.     H..     123S     Fullerton 
Ave.,   Chicago,   111. 
" T.    PAUL    W.,    Chicago,    III.      We 


P  AG 


herewith.     They  remove  the  braid  and 
Insulation    from    lamp    cord    with    one 
Pull.    Can  be  used  on  any  sized  wire  up 
to   No.   4,   either   braided   or  stranded. 
The   only    tool    that    will    remove   outer 
braid   from    B.    X.      See   display   adv., 
page  1Z68.— Adv. 
SKY-ROCKET.— Trade    name    for   light- 
ning arresters  manufactured  by  the  Chance 
Co.,  Centralis,  Mo. 

SLATE. — A  hygroscopic,  highly  stratified 
rock,  consisting  mainly  of  silica  and  alum- 
ina, with  small  percentages  of  magnesia. 
potash,  soda  and  Iron  or  other  oxldea.  The 
pressure  exerted  In  Its  formation  makes 
It  possible  to  split  the  slate  Into  thin  even 
plates.  Metallic  veins,  which  are  some- 
times present,  render  the  slate  unsuited 
for  electrical  Insulation,  but  otherwise  It 
Is  much  used  for  switchboard  panels  be- 
cause of  Its  desirable  mechanical  and  fire- 
proof qualities.  The  resistivity  Is  about 
10"  to  10"  ohm -cm.  and  the  dielectric 
strength  about  200  to  400  volts  per  mm. 
Slate  Is  sometimes  boiled  in  paraffin  after 
drying  and  is  much  Improved  electrically 
by  this  treatment.  It  Is  used  extensively 
(or  low-lension  switchboards,  panels, 
switch  bases,   barriers,   etc. 

SLATE,  FINISHED,  FOR  SWITCH- 
BOARDS. PANELS,  BASES,  BARRIERS, 
ETC.—  Electrical    slate    Is    widely    used    for 


circuit  breaker  and  other  appara 
terminal  and  fuse  blocks;  barriers  miweni 
Indoor  circuit  breakers,  lightning  arrest- 
ers, choke  colls,  etc.;  border  strips  for 
panelboards  and  switch  cabinets;  bus  sup- 
Where  It  Is  employed  for 
irts  In  con- 

...  .    ... ...  from  metallic 

veins;  for  barriers  It  may  be  used  for 
higher  voltages.  It  Is  one  of  the  mechani- 
cally strongest  materials  available  for 
panels,  can  be  fairly  easily  drilled  and 
given  a  line  finish.  It  is  cut  In  slabs  from 
1  to  3  Ins.  thick,  although  2  Ins.  Is  the 
usual  maximum  thickness;  border  strips 
ore  obtainable  thinner  than  1  Inch.     Face 

froniT  toa48rtnl.e ln"wklthyand  2  to  7Z*lrfs! 
In  length.     Slate  furnlshedto  small  swltch- 


and 


usually  finished  with  the  face  or  the  panel 
either  sand -rubbed  or  hone -fin  I  shed  and 
then  treated  with  oil  or  other  special  fin- 
ish; the  edges  are  usually  beveled.  Panels 
so  finished  are  often  called  switchboard 
blanks;  they  require  merely  drilling  for 
mounting  bolts,  Instrument  and  switch  ' 
studs,  etc.  For  barrier  use  the  exposed 
corners  are  well  rounded  and  the  edges 
beveled. 

Manufacturers: 

Bangor  Fidelity  Slate  Co.,   Bangor,  Pa. 

Bangor  Structural  Slate  Co.,  Bangor.  Pa. 

Bullard,    E.    A.,    Tremont    Bldg.,    Boston, 

Clark -Flanagan,  Inc..   Fair  Haven,   Vt. 

DAVIS  SLATE  &  MFG.  CO.,  610-618  E. 
40  th  St.,  Chicago.  III.,  and  127-131 
Shaftesbury  Ave.,  Toronto,  Ont.,  Con. 
"Peerless,"    " Imperial." 
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Electrical  Mfg.  Co..  The,  U4I  E.  T9th 
St.,   Cleveland,    Ohio. 

Fair  Haven  Marble  &  Marblelzed  Slate 
Co.,  Fair  Haven,  Vt. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady,   N.    Y.       (See    adv.    pages     1203- 

Genuiiie    Washington   Slate   Co.,    Slatlng- 

Hyde'vi lie  Slate  Works,  Hydeville,  Vt. 

Ken  nan  Structural  Slate  Co.,  Bangor,  Pa. 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 

&   Waterman   Sts..    St.    Lambert,    Que.. 

01daEngllsh   Slate  Quarries,   10  Milk  St., 

Boston   3,   Mass. 
PENN    ELECTRICAL   &    MFG.    CO.,    Ir- 

Portliind-Monson      Slate     Co.,      Portland, 


Standard   Electric   Machinery   Co.,    Balti- 


Unger   Slate  Co.,   Slatlngton,   Pa. 
Washington    Slate   Co.,    Slating"- 
Woodley    Slate   Co.,    Bangor,    P 
Young  Co.,  A.  B..  Fair  Haven, 


,    Slatlngton,    Pa. 
Vt. 


„»„BD8,     PANELS,     ETC.     

facturer  of  switchboards  and  other  =<n"- 
slve  users  of  electrical  slate  often  pur- 
chase standard  size  slabs  unfinished.  In 
such  cases  they  must  have  facilities  for 
smoothly  surfacing  the  face  of  the  panel, 
polishing  and  finishing  It  and  also  smooth- 
ing and  beveling  its  edges  before  drilling 
is  done.  Cutting  the  slab  to  proper  dimen- 
sions is  also  necessary  in  some  oases,  al- 
though the  tendency  is  to  use  standard 
dimensions. 

Manufacturers: 

Bangor  Fidelity  Slate  Co..  Bangor,  Pa. 

Bangor  Structural  Slate  Co.,  Bangor,  Pa. 

Clark- Flanagan,   Inc.,    Fair   Haven,   Vt 

DAVIS  SLATE  &  MFG.  CO.,  610-618  E. 
40th  St.,  Chicago,  III.,  and  12T-131 
Shaftesbury  Ave..  Toronto,   Ont.,   Can. 

Electrical  Mfg.  Co.,  The.  4149  E.  79th  St., 
Cleveland,  *"-'- 

Fair   Haven 


Marble  &  Marblelzed  Slate 
......    ......    Haven,  Vt.      _         _  . 

C-KNKKAL  KLECTRIC  CO.,  Schenec- 
tady,   N.*Y,.       (See    adv.    pages    1203- 

Qenuliie  Washington   Slats  Co.,   Slating- 

Hyde'vlUe*"  Slate  Works.  Hydeville,  Vt. 
Keenaji  Structural  Slate  Co.,  Bangor.  Pa. 
Old  English   Slate  Quarries,    10   Milk   St., 
PEN^ELECTRICAL    &   MFG.    CO.,    Ir- 
win.  Pa.    "Penn."  _._,,  _j 

Portland -Monson      Slate      Co.,      Portland. 

Snenton.  Thomas  H..  Slatesdale,  Pa. 

Slatlngton    Slate   Co.,    Slatlngton,    fa 

iiiriH'tural  Slate  Co.,  Pen  Argyl.  Pa. 
"Pyramid."  _ 

Unger   Slate   Co.,    Slatlngton,   Pa. 

Washington    Slate  Co..    Slatlngton,    Pa. 

Woodley    Slate    Co..    Bangor,    Pav- 

Young  Co.,  A.   B-.    Fair  Haven,   Vt. 

SLATER  CO,,  LTD,,  N.— 3*  Sydney  St., 
Hamilton,  Ont., .  Can.  Manufacturer  of 
pole-line  hardware.  Business  established 
1907,  as  Slater  &  Barnard,  Ltd.  President, 
Norman  Slater;  vice-president  and  general 

KS"£5  i.°m.iSK  S'TSiir"- 

SLATINOTON  SLATE  CO.— Slatlngton, 
Pa.  Manufacturer  of  slate  for  electrical 
purposes.  ' 

SLAUGHTER  CO.,  WILLIAM  E.— 1716 
S.   Michigan   Ave.,   Chicago.    111.      Manufac- 

8LEEPER  A  HARTLEY,  INC.  — SS6 
Chandler  St.,  Worcester,  Mass.  Manufac- 
turer of  winding  machines  for  fine  wires 
and  filaments.  President.  Frank  H 
Sleeper;  secretary,  treasurer  and  general 
msnager.   George  D.  Hartley. 

SLEET  CUTTERS,  TROLLEY  WIRE.— 
Devices  inserted  In  the  trolley  wheel,  or 
special  trolley  wheels,  to  cut  or  scrape 
sleet  from  the  overhead  trolley  wire  of 
olmstrle  railway  systems.  The  special  de- 
vice which  Is  Inserted  in  the  trolley  harp 
and  in  the  groove  of  the  trolley  wheel  con- 
sists of  a  casting  having  a  groove  with  a 
cutting  edge  fitting  on  the  trolley  wire 
and  a  lug  on  one  end  to  hook  into  the 
trolley  harp,  and  hold  the  cutter  in  posi- 
tion. Special  trolley  wheels  for  removing 
sleet  consist  of  wheels  of  the  same  size  as 
the  standard,  but  having  the  rim  and 
groove,  which  bear  on  the  wire,  divided 
into  a  number  of  radial  sections  separated 
by    open  spaces.      The   edges  of  the  r 


types  of  this  device 


:  J.  M.,  289- 
305  A  St.,  Boston.  Mass. 
Bayonet   Trolley    Harp   Co.,    404    Mitchell 

Bldg.,   Springfield,  Ohio.     "Bayonet" 
Rohn.     George     F„     624-26    Jackson    St., 

Milwaukee,  Wis. 
SLEEVES,    CABLE    PROTECTIVE.— See 
Protectors,  cable  and  cable  splice. 

SLEEVES,  CAB  LF-  SPLICING,  LEAD. 
—The  Joint  in  lead-sheathed  cables  is  en- 
cased In  a  lead  sleeve  of  a  diameter 
slightly  larger  than  that  of  the  cable. 
This  sleeve  Is  wiped  to  the  lead  sheath  by 
a  plumber's  Joint  and  protects  the  Joint 
from  moisture.  It  is  generally  furnished 
In  lengths  of  about  12  ft.  and  cut  up  into 
the  proper  lengths  as  needed. 
Ma  nuf  actu  rers : 

American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Francisco. 
Cal.    "Selby." 


Shot    &    Lead    Co.,    27  th    &    A 
His.,    umaha,    Neb. 
National  Lead  Co.,   Ill  Broadway.  New 

York,  N.  Y. 
Standard   Electric   Machinery   Co.,    Balti- 
more,   Md.      "Standard -Baltimore," 
Standard  Underground  Cable  Co...  West- 

Inghouse   Bldg.,   Pittsburgh.    Pa. 
SLEEVES,      EXPANSION.— See     Expan- 
sion or  anchor  bolts,  screws,  shells,  shields 
and  sleeves. 

SLEEVES,     LEAD,     FOR      EXPANSION 
BOLTS.— Lead 
expansion     boll 


„ used    as    a    part    of 

in  attaching  brackets, 
._,..  .„  ...,.„-...,  walls  or  ceilings.  A  hole 
is  drilled  In  the  masonry,  the  end  of  the 
bolt  with  a  tapering  head  inserted,  the 
lead    sleeves    slipped    over    the  _  bolt 


driven    back    against    the    tapering    head 
■   .It   being  drawn   up   tie    ' — 
into   the   rough   walls   of 


Upon"  the  "bolt    being    drawn    up    tl 
spreads  out   Into   thr 
drilled    hole  and    fori 


.  firm  anchor   i 


Manufacturers: 

HUBBARD  &  CO..  6301  Butler  St..  Pitts- 
burgh,   Pa.      "Hubbard."  

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington  St.,  Chicago,   III. 
National   Lead   Co.,    Ill    Broadway,    New 

York,  N.  Y. 
Slater  Co.,  Ltd.,  N„  34  Sydney  St.,  Ham- 

llton,  Ont.,  Can.  "Peirce." 
SLEEVES,  PAPER,  FOR  CABLE  CON- 
DUCTORS.—In  Jointing  paper- insulated 
cable  the  work  of  taping  the  Joint  Is  saved 
In  part  by  the  use  of  paper  sleeves  that 
are  placed  over  the  individual  conductors 
after  they  have  been  soldered  together. 
These    act    as    mechanical    separators    and 

Manufacturers; 

CHICAGO   MICA   CO..    11-21    Water    St., 

Valparaiso,     Ind.        (See     display     adv. 

Pairpolnt      Corp.,      The,      New      Bedford, 


Standard  Underground  Cable  Co.,   West- 

Inghouae   Bldg..    Pittsburgh,    Pa. 
Stone    Straw    Co..    30-40    S    St.,    N.    E, 

Washington,  D.  C. 
SLEEVES,     POLE     REPAIR.— See  Rein- 
forcing sleeves,  pole. 

SLEEVES,  RUBBER.— See  Filer  Insu- 
lating sleeves. 
SLEEVES,  TROLLEY-WIRE  SPLIC- 
,i|G. — The  early  form  of  trolley  wire  spile- 
ng  sleeve  was  made  of  brass  or  copper 
ubing  tapered  at  the  ends  and  only  slight^ 
y  larger  than  the  trolley  wire  Into  which 
nds  of  the  trolley  wire  to  be  spliced 
soldered.      The    section    thus    per- 


_.-olding  the  necessity  of  using 
(Older.    For  this  latter  type  of  splicing  de- 
rice  see  Splicers,  trolley  wire. 
Manufacturers: 
American    Mine   Door    Co.,    The,   Canton, 

Ohio. 
Broeklen     Underground     Electrical     Mfg. 

Co..  Glenside.   Pa.     "Bee  Line." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady,, N.  Y.  (See  adv.  pages  1203-1223.) 


Hiekey_  ie  Schneider,  Ineu  434V*. 

Nat  _ 

York,  N.  Y. 
OHIO  BRASS  CO.,  THE,  Mansfield,  Ohio. 
Soldered  splicing  sleeves  and   mechan- 
ical splicers.  High  mechanical  strength, 
smooth  under- run,  spark  less  operation. 
Holds   without   slipping  beyond  break- 
ing strength  of   wire. — Adv. 
Standard    Railway    Supply    Co.,    Cincin- 
nati,  Ohio.     "K-I." 
SLEEVES,    WIRE   SPLICING,    MISCEL- 
LANEOUS.— Copper   tubes   usually   with    a 
"figure-eight"      cross- sec  Hon,      used      for 
splicing  wires.     One  wire  Is  run  Into  each 
tube,   In  opposite  directions,  and  the  whole 
Is     then     thoroughly     twisted,      forming     a 
strong    and    permanent    Joint.       They    are 
listed  for  a  wide  range  of  sizes  from  No. 
17  wire  to  No.  0000  wire  or  cable. 
Manufacturers: 
American   Mine  Door  Co..   The.   Canton, 

Ohio. 
Broeklen     Underground     Electrical     Mfg. 

Co.,   Glenside,  Pa.     "Bee  Line." 
Eby    Mfg.    Co..    H.    H„    13th    &    Wallace 

Sts.,    Philadelphia,    Pa. 
Hlckey   &   Schneider,    Inc.,   -134-4 

Bey  St..  Elizabeth,  N.  J.    "H  «  a. 
HOl.TZEK-CALiOT        KLKCTRIC        CO., 

THE,    125    Amory    St..    Boston,   Mass. 
HUBBARD      &     CO..      6301      Butler     St., 
Pittsburgh,  Pa.     "Hubbard." 


Pittsburgh,  Pa.     "Hubbt 
Maxwell     Engineering    & 


,  New  York.  '. 


Mfg.     Co- 


National    Lead   Co.,    Ill    Broadway.    New 

York,  N.  Y. 
Rocbllng's    Sons    Co.,    John    A.,    Trenton, 

N.  J. 
SMITH   &   HEMENWAY  CO.,   INC.,    Irv- 

ington,  N.  J.  -Red  Devil." 
SLEEVING,  ASBESTOS,  COTTON, 
SILK.— Sleeving  is  a  braided  tubing  made 
either  of  asbestos  fibers  or  cotton  or  silk 
threads.  It  is  made  to  slip  over  bare  or 
partly  Insulated  wires  of  many  sizes  and 
runs  from  about  1/32  In.  for  cotton  or  silk 
and  W  in.  for  asbestos  to  V4  In.  in  diam- 
eter. Asbestos  sleeving  Is  largely  used 
for  Insulating  conductor  wires  of  arc 
lamps  or  for  covering  other  wires  where 
fireproof  protection  Is  required.  The  cot- 
ton and  silk  braids  are  used  for  Insulat- 
ing single  wires  or  groups  of  wires  or  a 
small  cable  in  some  cases.  They  are  also 
ised  for  the  protection  and  insulation  of 
...:,..    — ,    _., —    types    of 


lature  colls  i. 
..Is.  The  silk  i 
ated  after  it  is 


often 


Sin 

all  standard  sizes,  fur- 
|  nlshed   In   white,    red. 
,   and   black,    made 
standard    specifica- 
tions  agreed   upon   b) 
_  „  some     of    the     largest 

sr«!?«„         makers     of     electrics,: 
Sleeving         apluiratus  In  the  coun- 
try.   Send  for  catalog.— Adv. 
Asbestos      Fibre      Spinning     Co.,      North 

Wales.  Pa.      (Asbestos.) 
BELDEN    MFG.    CO.,    2300    S.    Western 

Ave.,   Chicago.   111.      "Beldentape." 
CHICAGO    MICA    CO..    11-21    Water    St., 
Valparaiso,      Ind.       "Champion."        (See 
display  adv.  page  1320.) 
Consumers    Rubber    Co..    The,    1S0I    On- 
tario St..  Cleveland,  Ohio. 
Dominion.  Asbestos  &   Rubber   Corp.,    154 

Nassau   St.,   New  York,   N.   Y. 
DOWNEY    CO..  GILBERT   H.,  7   S.    17th 

St.,    Philadelphia,    Pa. 
Ql;NERAI.     KLKCTRIC     CO.,      Schenec- 
tady, N.  Y.   (See  adv.  pages  1201-1223.) 
Hone    Webbing    Co.,     Providence,     R.     I. 
"Hope." 


Mlea    I 


r  Co.,  68  Church  St.,   New 
Mica"  "insula lor    Co..    Vlclorlavllle,    Que., 


York,    N.    Y. 


Rocbllng's 
N.    J. 


,c,  The  R.  T.,  12-16  K.  Pike 

on.  Ky.     "Pearce," 

ns   Co.,   John  A.,   Trenton, 


8L1CERS,  BREAD  AND  SANDWICH 
ROLL,  ELECTRIC— These  devices  are  for 
use  In  restaurants,  at  lunch  counters,  etc., 
or  wherever  a  large  quantity  of  bread  Is 
to  be  sliced.  They  are  motor-driven  ma- 
chines in  which  a  revolving  disk  knife  Is 
moved  across  the  loaf  of  bread.  The  loaf 
is  held  In  place  by  a  series  of  guides  and 
■      .ping  arrangement,  and  a l  "''-" 


:ut  the  loaf  Is  a 


s  each  slice 

1  forward  a  dls- 
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Other    special    attachments    are    also    pro- 
vided  for  splitting  sandwich  rolls,   etc. 

Manufacturer*: 

Anstice    ft    Co.,    Inc.,    .loslah.    Roches 


,  etc.  The  machines  may 
thickness  of  slice  and  will 
i  by   a   rotating 


SL.ICERS, 
chines  are  use- 
other  foods  In 
delicacy   stores 


knife,  which,  after  each  i . .__ 

for  the   next  cut.     The   motors   used   r 
usually  universal  and  may  be  connected 


y  lighting  circuit. 
Manufacturers: 
Anstlce   &   Co..    __. 
Sterling;. 


Inc.,   Joslah,   Rochester, 


161-285    W. 

"     13rd    St., 


Bramhall,    Deane 

St.,  New  York,  N.    _. 

Braun    Co.,     The,     1615-35 
Philadelphia,    Pa.    "Coles. 

Deer  Co.,  Inc.,  The  A.  J.,  Hornell,  N.  T. 

U.     S.    Slicing;    Machine    Co.,     La  Porte, 
Ind.    "U.  S.,'"   "V.  B.  P." 

SLICKS,  POST  OR  POST-HOLE  DIG- 
OINO. — A  long  wooden  tool  with  a  sharp 
Iron  tip,  used  in  digging  poa  tholes.  Also 
called  "loy."  It  aids  In  dislodging  clods 
of  hard  clay,  stones,  gravel,  etc. 

SLIDE  WIRE  BRIDGE.— A  form  ol 
Wheatstone  bridge  in  which  the  ratio  armi 
consist  of  a  uniform  fine  nickel-diver  01 
other  resistance  wire  stretched  tightly  be- 
tween two  contacts.  A  sliding  contact  Is 
moved  on  the  slide  wire  and  along  an  ad- 
joining graduated  scale  until  the  balance 
position  Is  found.  The  two  sections  of  the 
slide  wire  on  either  side  of  the  balance 
position  are  the  ratio  arms.  See  Bridges, 
Wheatstone. 

SLIMES.— The.  residues  left  at  the  an- 
odes In  electrolytic  cells  when  using  im- 
r'e  metal  as  anodes.  They  consist  large 
of  the  precious  metals,  and  either  sink 
as  mud  to  the  bottom  of  the  bath,  or  are 
caught  In  cotton  bags  placed  around  the 
anodes,  or  sometimes,  as  in  lead  refining. 
the  slime  adheres  to  the  anode  as  a  pasty 
coating  which  can  be  scraped  off.  The 
slimes  may  also  contain  undissolved  par- 
ticles of  slag,  or  matte,  of  the  metal  be- 
ing refined.  They  are  carefully  collected, 
washed  and  dried,  and  then  treated  chem- 
ically to  separate  the  valuable  constitu- 
ents. Copper  refinery  slimes  usually  con- 
tain some  copper  and  lead,  also  silver, 
gold,      platinum,     palladium.     Iridium     and 


SLIP.— By  slip  is  meant  the  difference 
between  the  synchronous  speed  Of  the 
rotor  of  an  Induction  motor  and  the  actual 
speed  expressed  as  a  per  cent  or  fractional 


part   of   the   synchronous   speed.   Thus, 
f   and    p   are,   respectively,    the   lmpre — 
frequency  and  number  of  poles  of  the 


Induction  machine  either  as  a 

a  generator  and  depends   mainly  upon  the 

load  and  the  secondary  resistance. 

SLIP  METERS.— Compact  devices  have 
been  placed  on  the  market  by  means  of 
which  the  slip  can  be  measured.  (See 
Measurement  of  slip).  One  device  consists 
of  a  rotating  commutator  having  the  sal — 


mber    i 


the 


poles.  This  commutator  Is  pressed  agali 
the  end  of  the  motor  shaft  and  thus  iu- 
tates  at  the  same  speed.  An  ammeter  Is 
connected  In  series  with  the  the  commu- 
tator and  a  resistor  to  one  phase  of  the 
power  supply.  As  the  rotor  lags  behind 
the  revolving  field  the  pointer  of  the  am- 
meter oscillates  at  a  frequency  propor- 
tional to  the  slip.  Another  slip  meter  con- 
sists of  a  conical  cylinder  which  Is  rotated 
by  the  shaft  of  the  motor  and  at  the  same 
speed.  On  an  axis  parallel  to  the  conical 
cylinder  and  pressing  against  It  is  a  wheel 
of  the  same  diameter  as  the  small  end  of 
the  cylinder.  This  wheel  carries  a  rotat- 
ing commutator,  as  described  above.  The 
connections  are  also  made  as  above  de- 
scribed.     In   operation,   the   speed   of   the 

.......    ,_    . ^    by    m0vlng    It   towards 

the  cylinder  until  the  am- 

,„=lt„     . „    ._.    oscillate.     The    distance 

that  It   has  been  moved  Is  graduated   di- 
rectly In  terms  of  slip. 

SLIP-ON.— Trade  name  for  the  electric 
rotary  blower  manufactured  by  the  Ander- 
son Electric  ft  Equipment  Co.,  15 4- 160 
Whiting  St..  Chicago,  HI. 

SLIP-ON. — Trade  name  for  cord  adjust- 
ers manufactured  by  the  Electric  Specialty 
Sales  Co.,  90  West  St,  New  York,  N.  T. 


SLIP    RINGS.— A  contact   ring  or   set  Of 

rings  placed  on  and  electrically  connected 
with  a  winding  of  a  rotating  part,  such  as 
an  a-c.  armature  or  a  field  structure,  upon 
which  one  or  more  stationary  brushes  may 
bear  so  that  an  electrical  connection  Is 
made  between  a  stationary  and  a  moving 
part  of  a  circuit.     Slip  rings  are  used  al- 

— itlrely   with   a-c.   machinery,   espe- 

•    *■-    --* —   -*t   induction 


cially    to    connect    

motors   to   controllers, 
volvlng  fields  of  a-c. 

chronoua  motors  to  excitation  circuits,  tne 
a-c.  side  of  synchronous  converter  arma- 
tures to  the  line,  etc.  On  Inverted  syn- 
chronous converters  and  revolving-arma- 
ture a-c.  generators  the  slip  rings  are  still 
often  called  collector  rings.  Slip  rings  are 
made  as  continuous  flat  rings  of  good  con- 
ducting metal,  usually  copper.  They  are 
thoroughly-  Insulated  from  the  shaft  and 
from  each  other,  a  set  of  two  or  three 
being  usually  placed  side  by  side  with 
Insula  ting     and     barrier     rings     between 

Manufacturer*: 

Canadian  General   Electric  Co.,   Ltd.,   113 

King  St.  W.,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse   Co.,    Ltd..    San- 
ford    ft     Myler    Sts.,     Hamilton,     Ont., 
Can. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 
Nlehoff  A  Co.,   Inc.,   Paul  G.,   232-242   E. 

Ohio  St.,  Chicago,  111. 
SLO-FLO. — Trade  name  for  lubricating 
grease  manufactured  by  the  Swan  ft 
Finch  Co.,  G21  5th  Ave.,  New  York,  N.  Y. 
SLOAN  A  ZOO  K.— 101  Main  St.,  Brad- 
ford, Pa.  Producers  of  lubricating  oils. 
President,  R.  T.  Zook;  secretary  and 
treasurer,  William  J.  Sloan:  sales  man- 
ager,  C.  R.   Kerr. 

SLOAN,  INC.,  A.  H— Moffat  Bldg.,  De- 
troit,  Mich.      Manufacturer  of  gas   and   oil 

SLOANE  AND  SLOANE  HANDY,— 
Trade  names  for  electric  vacuum  cleaners 
manufactured  by  W.  &  J.  Sloane,  5th  Ave. 
ft  47th  St.,  New  York.  N.  Y. 

SLOANE,  W.  ft  J.— 5th  Ave.  ft  47th  St., 
New  York.  N.  Y.  Manufacturer  of  electric 
vacuum  cleaners.  Branch  office,  1508  H 
St.,  N.  W.,  Washington,  D.  C. 

SLOCOMB  CO.,  J.  T.— 36  Oxford  SL, 
Providence,  R.  I.  Manufacturer  of  mi- 
crometer gages.  President,  J.  H.  Drury; 
vice-president,  W.  B.  McSkiromon;  treas- 
urer,  C.   L.   LyalL 

SLOCUM,  AVRAM  ft  SLOCUM  LABOR- 
ATORIES, INC.— Wool  worth  Bldg.,  New 
York,  N.  Y.  Manufacturer  of  magneto 
parts.  Hugh  Herndon.  treasurer.  Fac- 
tory,  Newark,   N.   J. 

SLOT  PITCH.-^-The  number  of  slots 
spanned  by  a  coil  of  an  armature. 

SLOT  STICKS  OR  WEDGES.— See  Pegs 
or  wedges,  armature  slot. 

SLOTS,  ARMATURE.— The  slots  which 
are  made  In  the  armature  core  for  holding 
the  armature  conductors.  Also,  by  slotting 
the  armature,  it  is  possible  to  reduce  the 
reluctance  of  the  air  gap  and  excite  the 
machine  with  a  lower  expenditure  of  pow- 
er than  If  a  smooth  armature  core  were 
used.  The  slie  and  shape  of  the  slots  has 
an  effect  on  the  effective  armature  re- 
sistance, the  leakage  reactance  and  on  the 
losses  In  the  pole  faces  and  In  the  teeth, 
or  projections  left  between   the  slots. 

SLOTTING,  COMMUTATOR.    —   See 

Commutator  slotting. 

SLOTTING  FILES  AND  DEVICES.— 
See  Commutator  slotting  files  and  devices. 

SLOTTING  MACHINES.— See  Commu- 
tator slotting  machines. 

SLOW  BURNING  WIRE.— See  Wire, 
slow-burning. 

SLY  LINE.— Trade  name  for  foundry 
equipment  manufactured  by  the  W.  W. 
Sly  Mfg.  Co.,  4700  Train  Ave.,  Cleveland, 
Ohio. 

SLY  MFG.  CO.,  THE  W.  W.— 4700  Train 
Ave.,  Cleveland.  Ohio.  Manufacturer  of 
sand-blast  equipment,  foundry  tumbling 
and  cinder  mills.  President.  W.  C.  Sly; 
vice-president,  George  J.  Fanner;  secre- 
tary, treasurer  and  general  manager,  R. 
J.    Emerich. 

S-M.— Trade  name  for  marine  electrical 
fixtures  and  wiring  devices  manufactured 
by  the  Seidler-Mlner  Co.,  36  E.  Lamed  St., 
Detroit,  Mich. 

SMITH. — Trade  name  for  water  turbines 
manufactured  by  the  S.  Morgan  Smith  Co., 
Lincoln  ft  Hartley  Sts.,    York,   Pa. 

SMITH.— Trade  name  for  motor-driven 
concrete   mixers   manufactured   by   the   T. 

HT 


L.   Smith  Co.,   Old  Colony   Bldg.,  Chicago, 

SMITH. — Trade  name  for  power  plant 
gas  producers  manufactured  by  the  Smith 
Qas  Engineering  Co.,   Dayton,   Ohio. 

SMITH. — Trade  name  for  electric  lamps 
and  accessories  for  bicycles,  motorcycles 
and  automobiles  made  by  the  F.  A.  Smith 
Mfg.  Co.,  Inc.,  183-87  N.  Water  St., 
Rochester,    N.    Y. 

SMITH,  WINFIELD  H.— 10-16  Lock  St., 
Buffalo.  N.  Y.  Manufacturer  of  gears,  pul- 
leys and  revolving  display  tables. 

SMITH  ft  CO.,  T.  C— 1531  Cherry  St., 
Philadelphia,  Pa.  Manufacturers  of  heat- 
ing device  plugs  and  luminous  attach- 
ments for  switch  buttons,  etc.  T.  C.  Smith, 

SMITH   ft  HEMENWAY  CO.,    INC.- -Irv- 


ing toil.  N.  J.     M an u fact 

chines,    wrenches,    pliers    and    other    line- 
"     31  ec  trie  fans'    tools.      President. 


....  .  . ,  secretary  and  treasurer,  J.  L, 

Hemenway;  sales  manager.  D.  G.  Smith. 
Main  office  and  factory,  Irvlngton,  N.  J. 
Branch  offices,  State-Lake  Bide..  Chicago, 
II!.;    261   Broadway,    New  York,    N.   Y. 

SMITH  ft  MC  CRORKEN,  INC.— 407  E. 
ISth  St.,  New  York,  N.  Y.  Manufacturer 
of  sine  sheets,  plates  and  ribbon,  solder, 
soldering  coppers,  dry  batteries,  sheet  Iron 
for  electrical  purposes,  bolts  and  other 
metal  products.  Business  established  1905. 
President,  treasurer  and  general  manager, 
Morris  H.  Smith;  secretary,  Samuel  Smith. 

SMITH  ft  NICHOLAS,  INC.  —  New 
York,  N.  Y.  Manufacturer  of  waxes. 
President.  Higbie  Smith;  vice-president 
and  treasurer,  George  Orton  Elmore;  sec- 
retary. Stewart  P.  Drummond.  Main  offlcc- 
121  Maiden  Lane,  New  York,  JJ.  Y.    Fac> 


Branch    office,    88 


tory,    Carls  tad t    N.    J.      _ 
Broad  St.,   Boston,  Mass. 

SMItH  AUTO  SIGNAL.— Trade  name 
for  electric  signaling  device  manufactured 
by  the  Smith  Signal  Corp.,  66-68  S.  Main 
St.,  Phllllpsburg,  N.  J. 

SMITH  BATTERY  CO.,  F.  V.  L.— At- 
lanta,   Ga.      Manufacturer  of   storage   bat' 


!   manager, 
J.  W.lfoo 


V.  L.  Smith;  vice-president,  J.    ...  

secretary.  S.  L>.  Manson.  Main  office  and 
factory,  10W  Auburn  Ave..  Atlanta,  Ga. 
Branch  office,  200  Broadway,  New  York, 
N.  Y. 

SMITH  CO.,  CLARENCE  L.— 52  Vander- 
bltt  Ave..  New  York,  N.  Y.  Manufacturer 
of  electric  street  sweepers. 

SMITH  CO.,  THE  H.  B.— Cambridge, 
Mass.  Manufacturer  of  water- tube  boil- 
ers. Main  office,  640  Main  St..  Cambridge. 
Mass.  Factory,  Westfleld,  Mass.  Branch 
offices.  10  E.  39th  St.,  New  York,  N.  Y.j 
17th    ft    Arch    Sts.,    Philadelphia,    Pa,;    57 


Main 
SMI 

Manufacturer 


__    __ Business 

established   1870.      President,   C.    E.    Smith; 
ice-president,    S.   F.   Smith;    secretary,    C. 


York,  Pa.  Branch  offices,  176  Fed- 
eral St..  Boston,  Mass.;  76  W.  Monroe  St., 
Chicago,    111.;    405    Power    Bldg.,    Montreal. 

Que.,  Can. 

SMITH  CO.,  THE  T.  L.— Old  Colony 
Bldg.,  Chicago,  111.  Manufacturer  of  mo- 
tor-driven concrete  mixers.     Factory,  Mil- 


revolution  counters  manufactured  by  the 
Cummings  Ship  Instrument  Works,  10 
High  St.,   Boston,   Mass. 

SMITH  GAS  ENGINEERING  COh- Day- 
ton, Ohio.  Manufacturer  of  power  plant 
gas  producers. 

SMITH  HEATER  CO.,  THE  PETER.— 
1715  Mt.  Elliott  Ave.,  Detroit  Mich.  Man- 
ufacturer of  car  heating  and  ventilating 
equipment. 


ilgns  and  sign  lighting  equipment.  Busi- 
ness established  1900.  President,  H.  E. 
Smith;  secretary,  Leon  Hecht 


ing  machines.  President.  L.  M.  Stude- 
vant;  vice-president,  A.  J.  Hess;  secre- 
tary. R.  G.  Hess:  treasurer,  H.  K.  Hess; 
general  manager,  J.  G.  Troester. 

SMITH  MFG.  CO.,  INC.,  F.  A.— 183-87 
N.  Water  St.,  Rochester,  N.  Y.  Manufac- 
turer of  electric  lamps  and  accessories  for 
bicycles,  motorcycles  and  automobiles.  ' 
Business  established  1900.  President, 
Frederick  A.  Smith;  secretary,  H.  Toppln; 
treasurer,  M.  A.  Sylvester. 


ny  Google 
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SMITH  SIGN  CO.— 80S  LaBranch  St.. 
Houston.  Tex.  Manufacturer  of  electric 
signs.     J.   w.   Smith,  sole  owner. 

SMITH  SIGNAL  CORP.— Philllpsburg. 
N.  J.  Manufacturer  of  electrical  signal- 
ing devices.  Business  established  1917. 
President,  Claude  de  F.  Smith;  vice-presi- 
dent, O.  A.  Ware;  secretary  and  sates 
manager.  R.  I*  Ware;  treasurer,  C.  L.  D. 
Konn.  Main  office  and  factory,  66-68  S. 
Main  St..  Philllpsburg,  N.  J.  Branch  of- 
fice carrying  stock.  49-51  W.  66th  St.,  New 
York.  N.  T. 

SMITH  WIRE  A  IRON  WORKS,  F.  P.— 
Fullerton,  Clybourn  &  Ashland  Aves..  Chi- 
cago, III.  Manufacturers  of  turnstiles  for 
stations,  elevator  cabs.  etc.  Frnnklin  P. 
Smith,  proprietor;  sales  manager,  Keith 
Thorp;  general  manager.  Edward  McClure. 

SMOOTH-ON  MFG.  CO.— Jersey  City. 
N.  J.  Manufacturer  of  waterproof  cement. 
Main  office  and  factory,  Jersey  City.  NT.  J. 
Branch  offices,  221  N.  Jefferson  St.,  Chi- 
cago, 111.:  56  Sacramento  St.,  San  Fran- 
cisco,  OU. 

SMURR  a.  KAMEN  MACHINE  CO.— 328 
N.  Albany  Ave..  Chicago.  III.  Manufac- 
turer of  motor- driven  wire  working  ma- 
chinery. President.  John  S.  Kamen;  sec- 
retary, B.  B.  Spencer. 

SMYSER-ROYEfl  CO.— York,  Pa.  Man- 
*      itreet    and    other     — 


president,     Frederick     C.     Newbourc,     

secretary  and  treasurer,  William  H.  My- 
ers; sales  managers,  John  R.  Keers.  Frank 
C.  Rqyer.  Main  office  and  factory,  York. 
Pa.  Branch  office,  1609  Sansom  St..  Phila- 
delphia, Pa.  Sales  representative,  James 
P.   Lynch,   217   W.   Madison   St.,   Baltimore. 

SNAP.— ■Trade  name  for  cable  connect- 
ors manufactured  by  the  E.  &  B.  Mfg.  Co.. 
966   Woodward   Ave.,  Detroit,    Mich. 

SNAP -CATCH. —Trade  name  for*  porce- 
lain sockets  and  receptacles  manufactured 
by    the  General  Electric  Co.,    Schenectady, 


SNAP  SWITCHES.— This  group  or  type 
of  switch  includes  any  small  switch  usual- 
ly for  lighting  circuits  that  has  a  quick 
acting  make  and  break  mechanism.     Several 

push  button,  toggle  or  tumbler,  push 
through,  etc.  For  these  respective  types 
see  Switches,  pendent  and  cord,  snap; 
Switches,  push  button  flush  and  surface; 
Switches,  push  through;  Switches,  rotary, 
flush  and  surface:  Switches,  toggle  or 
tumbler,  snap. 

SNAPON.— Trade  name  for  lighting 
units  manufactured  by  the  Art  Metal  Mfg. 
Co..  Cleveland,  Ohio. 

SNEAK  COILS  FOR  TELEPHONE 
PROTECTION.— See   Heat  colls,   telephone. 

SNOW  A  CO.,  E.  W.— 29  W.  Water  St., 
Rochester,  N.  Y.  Manufacturers  of  fuses 
and   soldering  paste. 

SNOW  FLAKE.— Trade  name  for  solder- 
ing flux  produced  by  the 
ical  Co.,  Cleveland,  Ohio. 


o- Chemical    Mfg.    Co..    Conneflsv 

SNOW  MELTERS,  ELECTRIC— In  rail- 
road terminal  yards  and  in  sections  ad- 
joining     Interlock!] 


where"  there  are  inany  track  switches, 
much  trouble  Is  experienced  in  winter  from 
the  freezing  of  the  switches  at  times  of 
heavy    storms.  To    prevent    this,    ft    Is 

usually  necessary  to  keep  large  gangs  of 
men  ready  to  clean  the  snow,  ice  and  sleet 
from  between  the  switch  points  and  the 
rails.  To  save  this  labor  and  also  tbe 
delays  to  train  service  that  frequently  re- 


:e   has  been   made   of  electric    I 
which     are     special     wal 
Installed    adjacent    " 


-cor 


suit,    11 
mutter 

heater-    ..    ....    

points  and  fed  from  a  special  heating  cl 
cult.  Although  the  Installation  expense  is 
somewhat  high,  the  saving  resulting  more 
than  compensates  for  this  and  such  equip- 
ments have  been  very  successful,  even 
though  not  yet  installed  in  many  places. 

Manufacturer; 

Q  &  C  Co..  The.  90  West  St.,  New  York. 
N.  Y.     "Q  &  C." 

SNOW  SWEEPERS  AND  PLOWS, 
ELECTRIC  RAILWAY.  —  Self-propelling 
cars  carrying  power- driven  revolving 
brooms  mounted  on  suitable  framework 
with  the  operating  controllers  and  broom 
driving  motor  mounted  In  a  cab  or  struc- 
ture on   the   frame   work.      Snow   sweepen 

snow  from  paved  track.  The  clrculat 
brooms  are  of  rattan  and  are  carried  diag- 
onally, one  at  each  end  of  the  car.    Suit' 


a  the 


jvided 


Ijroom  so  that 
be  thrown  a  sufficient  distance  to  cause 
damage  to  persons  or  structures  along  the 
street.  The  brooms  are  carried  diagonally 
with  respect  to  the  rails  and  revolved  so 
as  to  throw  the  anowAclear  of  the  track 
and  to  the  outside  of  (he  right-of-way. 

In  deep  fails'  of  snow,   plows  are  neces- 
sary  to  clear   the  track   and   such   equlp- 


conelderable 
the      •   ' 


jntha. 


of     I 


falls 


Manufacturers: 

Q  &  C  Co.,  The.  90  West  St.,  New  York, 
N.    Y.     "Q   &    C." 

Root  Spring  Scraper  Co.,  The,  Kalama- 
zoo,   Mich. 

Russell  Car  &  Snow  Plow  Co.,  Rldgeway, 
Pa-    "Russell." 

SNOWITE  SIGN  WORKS.— 2124-2130  N. 
Hudson  Ave.,  Chicago.  111.  Manufacturer 
of  electric  signs.  Proprietor,  Fred  Parker; 
sales  manager,   Harry  S.  Parker. 

SNYDER.— Trade  name  for  electric  fur- 
naces manufactured  by  the  Industrial 
Electric  Furnace  Co.,  53  W.  Jackson  Blvd., 
Chicago.  III. 

SNYDER-McFADDEN  CO.— 60S  Pierce 
St.,  Sioux  City.  Iowa.  Manufacturer  of 
lighting  fixtures.  President.  E.  L.  Snyder; 
secretary,  W.  J.  McFadden. 

SNYDER  MFO.  CO.,  THE  BROCK. - 
Grimsby,  Ont..  Can.  Manufacturer  of  elec- 
tric irons.  Brock  Snyder,  proprietor.  Ex- 
clusive distributor.  Wentworth  Electric 
Co.,    Lister  Bldg.,    Hamilton,    Ont.,   Can. 


y.niy  l.'ili-K 


soft, 


called  talc,  of  which  It  Is  one  form.  It  ii 
used  for  hearths  and  sink  linings  and  oc- 
casionally   for    electrical    Insulation    in    th< 


SOAPSTONE         BARRIERS,  SLABS, 

ETC.,  FOR  DISCONNECTS,  BUS  COM- 
PARTMENTS, SWITCH  CELLS,  ETC— 
Soapstone  is  frequently  used  for  arc-pre- 
ventive barriers  between  adjacent  poles  of 
hlgh-tenalon  disconnecting  switches,  cir- 
cuit breakers,  lightning  arresters,  etc.,  and 
to  form   the   cell   compartments    for   large- 


It    I 


run  between  the  busbars.  Soapstone  is 
easily  cut  and  machined  and  Is  not  af- 
fected by  acids,  oils  or  alkalies  and  Is 
therefore  very  useful  for  insulating  slabs. 
Manufacturers: 
Albcrene  Stone  Co.,  228  E.  23rd  St..  New 

York,  N.  Y. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 
ford     &     Myler    Sts..     Hamilton.     Ont.. 

1-443 


tady.  N.  T.   (See  adv.  pages  1203-1223.) 
fflobe  Chemical    Co.,   727  Ridgeway  Ave.. 

Cincinnati.   Ohio. 
SOAPSTONE  PULVERIZED.         FOR 

LUBRICANT.— This  lubricant  is  common- 
ly used  for  lubricating  fish  wire  or  tape  In 
fishing    a    conduit,     nlso     for    metal    parts 

.....,..i.    ....   _...   _ ,_.   ..   high-grade  lubrl- 


j-hlch'    iki    r 


Tnlc  Products  Co.,  T  Hanover  St..  New 
York.  N.  Y. 

Williams  &  Co..   C.  K.,  Easton,   Pa. 

SOCIETY  FOR  ELECTRICAL  DEVEL- 
OPMENT, INC.— This  organization  cami 
Into   existence   in   October.    1912.      It  has  s 

imbershlp   of  over  1.300   leading      "   ' 


sbiilotiii, 
bers,    dea 


Job- 


Electrical  Development  Association 
has  recently  been  started  in  Great  Britain 
patterned  upon  the  same  general  plan  * 
develop   the  electrical  Indus*-"   *1_ " 

Everybody     In     the     elect! 
whether  making,   selling  or 


.    .   and   the  public  at 

large,    all   these   aie  Interested   in   knowing 

tlically,  and  what,  how  and  why  other 
things  could  or  should  be  done  electrically. 
The  dissemination  of  such  information 
among  the  men  in  the  industry  and  to  the 
consumer  of  the  Industry's  product,  is  one 
of   the    chief    activities    of    the    Society    for 


developing  further  uses  of,  and  increased 
demand    for  electricity. 

The  purpose  of  the  Society  Is  to  popu- 
larize electric  service.  Just  as  automobll- 
ing  has  been  popularised,  and  thus  in- 
crease the  use  by  the  public  of  electric 
current  for  all  useful  purposes  as  a  means 
for  developing  a  greater  demand  for  cur- 
rent, for  apparatus,  for  supplies  and  for 
appliances;  to  promote  c" 
ning  and  execu" —      '  -  — 

fective  to  this  eno,   ai 

development  of  the  electrical  business; 
also  to  maintain  the  industry  in  the  high- 
est confidence  of  the  public.  Its  educa- 
tional object  Is  expressed  by  Its  slogan. 
'■Do  It  Electrically. ,r 

The  by-laws  are  so  drawn  as  to  give 
all  branches  of  the  electrical  Industry 
equal   representation   on   the   Board  of   Di- 


sc tors     and 


Executive  Commit  U-. 
to  have  all  branches 
special  committees  ap- 


re presented 
pointed. 

The  Society  has  taken  the  leadership  In 
national  electrical  trade  activities  by  pro- 
moting and  conducting,  with  the  assist- 
ance of  the  united  electrical  Interests, 
four  great  campaigns:  "Electrical  Prosper- 
ity Week,"  Nov.  29  to  Dec.  4,  1915;  "Amer- 
ica's Electrical  Week."  Dec.  2  to  Dec.  9. 
1916;  -America's  Electrical  Christmas." 
December,  191T:  "Save-By- Wire  Month." 
September.  1918.  Also  the  spring  house- 
wiring  campaigns:  "Wire  Your  Home 
Month."  1316:  "'Wire  Your  Home  Time," 
1!H7;  "Electrify  Your  Home,"  1919;  and 
the  "Electrical  Christmas,"  1918.  1919. 
1920.  The  purpose  of  these  various  cam- 
paigns was  to  bring  forcibly  to  the  atten- 
tion of  the  public  Important  electrical 
facts,    to  concentrate   the   attention   siroul- 

neously  all  over  the  country  and   there- 


by   < 


-    demi 


id    for 


lonslderable  educational  work  within  the 
ndustry  and  has  Issued  a  number  of  book- 
ets,  prominent  among  which  is  the  "Elec- 
tric Range  Handbook."  The  Society  also 
issues  a  monthly  periodical  known  as  the 
'Monthly  Sales  Service."  It  contains  sell- 
ing suggestions,  campaign  ideas  and  ad- 
vertising copy   prepared    for  use    In    newt- 


nemueW 


are  supplied  free  of  charge.  Where  suf- 
ficient local  co-operation  Is  secured,  the 
newspapers  are  supplied,  by  the  Society, 
with  reading  matter  of  an  electrical  char- 
acter but  of  general  Interest  to  run  with 
the  advertising  and  In  many  cities  a  spe- 
cial electrical  page  is  carried  at  least  once 
a   week   In    the  leading  newspapers. 

The  Society  maintains  a  staff  Of  adver- 
tising specialists  who  render  personal  ser- 

■■'■-   *■   bers  upon  request  and  without 

ey  are  regarded  as  on  the 
aff  to  be  called  upon  at  any 
ima  ior  any  assistance  they  can  render. 
While  this  special  service  Is  an  Im- 
portant part  of  the  Society's  work,  its 
nost  important  activity  Is  its  all-the- 
ear-around  education  of  the  public  to  a 
;reater  appreciation  of  electricity  as  a 
:onvenience  In  the  household,  factory, 
nil],  shop,  on  the  farir  "*" 
--r  I""  ■■■- 

liurchard,    Fred.    Blsse'lL    j. 

R.  Grouse,  J.  It.  Strong;  assistant  to  pres- 
ident, William  L.  Goodwin;  secretary- 
treasurer,  J.  Smleton.  Jr.;  chairman  of 
Executive  Committee,  C.  L.  Edgar.  The 
Society  has  its  headquarters  at  522  6th 
Ave.,    New    York,   N.    Y.     . 

SOCIETY  FOR  THE  PROMOTION  OF 
ENGINEERING  EDUCATION.— Secretary. 
Denn  F.  L.  Bishop,  University  of  Pitts- 
burgh,   Pittsburgh,   Pa. 

SOCKET.— A  socket  Is  an  outlet  of  an 
electric  circuit  and  designed  to  receive  and 
grip  the  end  of  an  Incandescent  lamp  or 
attachment  plug,  and  to  complete  the  elec- 
trlc  circuit  connections  therefor.  Specific- 
ally, a  socket  is  such  a  device  as  Is  de- 
signed with  a  cap  having  a  threaded  hole 
of  such  size  as  to  screw  onto  a  fixture 
pipe  or  stem  or  fixture  arm,  or  having  a 
smooth  insulating  bushing  Inserted  In  the 
threaded  hole,  to  be  used  on  a  drop  cord 
or  extension  cord.  As  such  it  may  re- 
ceive  an   incandescent   lamp  or  anattach- 

'  Much'  c 
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and   to  a   limited  extent  In   the   

Industry   In    the    use   of  the   words    socket 
1    and  receptacle.     A  receptacle 


accommodate  an  Incandescent 
attachment  plug.     The  dlstine- 


designed 

lamp  or  i »._„.     

tlon  between  the  two  la  In  the  method  __ 
mounting,  the  receptacle  having  a  base 
designed  for  rigid  mounting  on  a  wall  or 


Sockets  are  made  for  a  large  number  of 
related  purposes.  They  have  been  very 
largely  standardized  so  that  oven  for  the 
various  special  forma,  the  part  to  receive 
the  lamp  or  attachment  plug  is  the  same 
In  each  of  Sve  standard  sizes  and  forms. 
Medium-base  screw  sockets  are  the  moat 
widely  used,  and  In  addition  there  are  the 
automobile  or  bayonet,  miniature  and  can- 
delabra sockets  and  the  mogul  types. 
Many  years  ago  a  large  number  of  types 
of  connections  were  used,  many  types  era- 
ploying  a  plug  or  bayonet  connection. 
Standardization  has  resulted  In  the  use  of 
the  Edison  screw  shell  for  all  makes  In 
the  United  States  now.  with  the  exception 
of  the  bayonet  type  that  is  still  used  for 
automobile  lamps. 

SOCKET  ADAPTERS,  REDUCERS  OR 
EXTENSIONS.— See      Adapters,       reducers 

SOCKET  ATTACHMENTS,— See  At- 
tachments,  socket. 

SOCKET  BODIES.— The  Interior  porce- 
lain bodies  with  contacts  and  with  or 
without  switching  mechanism  used  In  the 
assembly  of  electric  lamp  sockets,  espe- 
cially of  the  Interchangeable  types.  Gen- 
erally socket  bodies  are  provided  with  an 
enclosing  metal  shell.  They  are  made  In 
three  principal  forms,  keyless,  with  a  key 
or  withnull- chain  mechanism.     The  bodies 

flexibility    In    socket    construction.  Any 

type  of  body  may  be  used  with  any  type 
of    socket    cap    to    provide    different    size 
nipples  either  male  or  female,  fixture  caps, 
pendent  caps,   angle   caps,   etc. 
Manufacturers: 

'  Electric  Co., 


York,  N.  Y. 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,  Conn.    "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King    St.,    W..    Toronto,    Ont.,    Can. 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State  St.,  Trenton,   N.  J. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (Sec  adv.  pages  1203-1223.) 

Monarch  Electric  Co.,  Ltd..  St.  Law- 
rence   &.  Waterman   Sts.,    St.   Lambert, 

Pass   &   Seymour,    Inc.,   Solve y   Station, 


united' 

Whterbury     Mfg.     Co.,     236 

Waterbury,   Conn. 
SOCKET       BUSHINGS.-  See      Bushings, 

SOCKET  CHAINS.— See  Chains,  ball  or 
bead,  for  pull  sockets,  etc. 

SOCKET  CLUSTERS.  —  See  Clusters. 
fixture   and  socket. 

SOCKET  COVERS  OR  HUSKS— See 
Covers,  socket. 

SOCKET       FLASHERS— See      Flashers. 

SOCKET    KEYS.— See   Keys,    socket   and 
SOCKET        LININGS.    —   See        Linings, 

SOCKET     RINGS.— See    Rings,     socket. 

SOCKET    SHELLS.— See    Shells,    socket. 

SOCKET  TRANSFORMERS.  —  See 
Transformers,   socket   type. 

SOCKET  TAPS.— See  Current   taps. 

SOCKETS,  ANGLE.— Angle  sockets  are 
made  out  of  any  standard  socket  body  by 
means  of  an  angle  cap.  They  are  gener- 
ally used  on  fixtures  where  the  stem  Is 
set  horizontal  or  at  an  angle  and  It  is 
desired  to  have,  the  lamp  vertical.  The 
angle  cape  are  made  for  %.  Vx.  or  9i-Inch 
stems.  Keyless,  pull -chain,  key,  push- 
button and  locking  socket  bodies  may  all 
be  made  up  as  angle  sockets.  They  are 
also   made   with    either   brass   or   porcelain 

•hells. 

Manufacturers: 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.    "Bryant." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1228.) 

SOCKETS,  AUTOMOBILE  AND  OTH- 
ER     EDI-SWAN     OR      BAYONET.— These 


la.  with   either  one  or 

a  the  base.     The  automobile 
integral  part 
for  att--1- 
e  particular  part  Of  the  a 


Accessories  Mfg.  Co..  2311-29  N.  Craw- 
ford Ave.,  Chicago,   111. 

ANDERSON  ELECTRIC  &  EQUIP- 
MENT CO..  154-160  Whiting  St.,  Chi- 
cago,  III. 

Arrow  Electric  Co.,  103  Hawthorne  St.. 
Hartford,    Conn.     "Arrow." 

BENJAMIN    ELECTRIC   MFG.    CO.,    S06 
W.     Washington     — 
(See  display  adv. 

Bryant  Electric  Co..   _ ..  . 
Bridgeport,  Conn.    "Bryant. 

Chicago  Electric  Mfg.  Co.,  2S01-2819  S. 
Halsted   St.,   Chicago,   IIL     "Handy." 

Cole  &  Co.,  Henry,  54  Old  Colony  Ave., 
Boston,   Mass. 

Hub  be  11,  Inc.,   Harvey,   Bridgeport.  Conn. 

Metal     Specialties    Mfg.     Co.,     338-52     N. 


Watei 

SOCKETS,  CANDELABRA  AND  MIN- 
IATURE.— Lamp- holding  devices  designed 
to  be  fastened  to  a  threaded  pipe  as  on 
fixtures  or  hung  on  the  supply  wires  as  a 
pendant  and  having  screw  shells  of  nomi- 
nal W-in.  diameter  for  the  candelabra 
size  and  %-ln.  for  the  miniature  size. 
They  are  used  principally  on  special  dec- 
orative lighting  fixtures  or  for  other  dec- 
orative purposes.  Candelabra  sockets  are 
rated  at  75  watts,  125  volts  maximum,  or 
not  more  than  one  ampere  at  any  voltage 
for  the  keylei     "  n  ""        "      " 


smalt   decorative   flxtui 
not    provided    with    switching    mechanism 
and  often  have  no  external  caalng  or  shell. 
Manufacturers: 
AJAX      ELECTRIC      SPECIALTY      CO., 

1011  Market  St.,  St.  Louis,  Mo.  "AJax." 
Arrow    Electric    Co.,    103   Hawthorne    St., 

Hartford,  Conn,    "Arrow." 
Bryant  Electric  Co..  The.   1421  State  St., 

Bridgeport,  Conn.    "Bryant." 
Campbell    Co.,    A,    8..    161    Prescott    St., 

East  Boston,   Mass.     "Cello." 
Canadian  General  Electric   Co..   Ltd.,   212 

King  St.,  W..  Toronto.  Ont.,  Can. 
CUTLER -HAMMER     MFG.      CO.,     THE, 

12th  St.,  &  St.   Paul  Ave.,  Milwaukee. 

Wis.     "C-H."     (See  display  adv.  pages 

1225-1230.) 
FEDERAL      ELECTRIC      CO.,      8700   '  3. 

State     St.,     Chicago,     111.      "Federal." 

(See  display  adv.  page  1291.) 
GENERAL    ELECTRIC      CO..      Schenec- 
tady, N.  Y.    (See  adv.  pages  121)3-1223. 1 
Hopewell    Insulation    &    Mfg.    Co.,    Inc.. 

Hopewell,  Va. 
Hub  bell.       Inc.,      Harvey,       Bridgeport, 

Conn.     "Quick  Catch." 
Morse,     Frank     W.,     2S9     Congress     St., 

Moto 


,  The,  Fore. 


National  Ml. 
ville.   Conn. 

Palate  Co..  H.  T.,  Philadelphia,  Pa. 
"1'rilst.e."  ■'Multlpo."  (Exclusive  dis- 
tributor. Hart  &  Hegeman  Mfg.  Co., 
312  Capitol  Ave.,   Hartford.   Conn.) 

PaM  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.    "P.  &  S." 

Peerless  Light  Co.,  663  W.  Washington 
Blvd..    Chicago,    III.      "Peerless    E-Z- 


Waldman.   John   J.,    64    Murra; 
York,  N.  Y. 

WALSH    ELECTRICAL     

INC.,   151   W.   18th   St.   New   York,   N. 
Y.      (See  display  adv.  page  1305.) 
Wood  Electric  Co..  C.   D.,  441  Broadway, 

New  York,  N.  Y.  "Woodwin." 
SOCKETS,  CANDLE.  —  Lamp-holding 
devices  In  the  form  of  tubular  casings  en- 
closing screw  shells  and  wiring  connec- 
tions, designed  to  Imitate  the  appearance 
of  candles  on  candelabra  fixtures,  chande- 
liers, etc.  Some  are  made  as  extension 
sockets  having  a  screw  shell  at  the  top 
and  the  connecting  screws  placed  at  the 
bottom,  either  In  connection  with  a  switch 
mechanism  or  on  a  porcelain  baae.  Other 
sockets    are   made   to   be   supported  on 


adjustable  stem  inside  of  the  candle  cas- 
ing. 
Manufacturers: 
Arrow   Electric   Co.,    103    Hawthorne   St., 

Hartford,  Conn.     "Arrow." 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle   Ave..    Brooklyn,"   N.    Y. 
BENJAMIN       ELECTRIC       MFG.       CO.. 

Chicago,     New    York,     San     Francisco. 

Toronto.       Candle    socket     for    fixtures 

and  portables  In  wood. — Adv. 
Best  Electric  Corp.,  476  Broadway,  New 

York,  N.  Y. 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,    Conn.    "Bryant,"    "Wrlnk- 

let." 
Canadian  General  Electric  Co.,  Ltd.,  212 

King   Bt.,   W.,   Toronto.,  Ont..   Can. 
Dallas  Brass   &  Copper  Co.,   820   Orleans 


State  St.,  Trenton,   .v,   J. 
GKNKRAL.    ELECTRIC     CO..      Schenec- 


Hopewell,   Va. 
Hubbell,        Inc.,        Harvey,        Bridgeport, 

Palate  "  Co..  H.  T.,  Philadelphia.  Pa. 
"Palate,"  "Multlpo."  (Exclusive  dis- 
tributor. Hart  &  Hegeman  Mfg.  Co., 
3*2   Capitol   Ave.,   Hartford,   Conn. 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syrac -     -      "     '     '  " 

Boston,  Mass. 
Union    Electric    Co.,    Inc.,    Hamilton    & 

Clark  Sts.,  Trenton,  N.   J. 
WALSH     ELECTRICAL     SUPPLY     CO., 

INC.,    151    W.    18th   St.,    New   York,    N. 

Y.     (See  display  adv.   page  1305.) 
Yost  Electric   Mfg.    Co..    1805   I* ' 

St.,  Toledo,  Ohio. 


— _   — having  the  e „   

or  bodies  of  molded  Insulating  materials. 
They  are  generally  In  the  form  of  weath- 
erproof sockets  having  the  wires  Inserted 
and  sealed  In  the  socket.  They  are  gen- 
erally made  without  any  switching  mech- 
anism. Use  of  composition  instead  of 
porcelain  has  made  considerable  headway 
because  of  the  fragility  of  porcelain  and 
toughness  of  the  compositions. 
Manufacturers: 

AJAX      ELECTRIC      SPECIALTY      CO.. 
1011      Market      St.,       St.       Louis.      Mo. 
"AJax." 
Arrow  Electric  Co..   103   Hawthorne  St., 

Hartford.   Conn.    "Arrow." 
BENJAMIN       ELECTRIC       MFG.       CO.. 
Chicago,     New     York,     San     Francisco, 
Toronto.    (See  display  adv.  pages  1231- 


Bryant." 

Canadian  General  Electric  Co.,    Ltd.,   212 

King  St.,  W..  Toronto,  OnL,  Can. 
Connecticut  Electric  Mfg.   Co..  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 


GARFIELD  MFG.   CO..   Garfield,   N.    J. 

(1KN-KKAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See  adv.  pagea  1203-1223.) 

Hopewell  Insulation  &  Mfg.  Co.,  Inc.. 
Hopewell.   Va. 

Hubbell,       Inc.,       Harvey,       Bridgeport, 

Mecheri  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St.,  Brldesburg,  Philadel- 
phia,  Pa. 

Oliver  Electric  &  Mfg.  Co..  4211  Forest 
Park   Blvd.,   St.   Louis,   Mo. 

Palate  Co.,  H.  T.,  Philadelphia.  Pa. 
"Palste,"  "Multlpo."  (Exclusive  dis- 
tributor. Hart  &  Hegeman  Mfg.  Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 

PARKER  &  SON.  INC.,  J.  H.,  Parkers- 
burg.  W.  Va.  Composition  weather- 
proof  sockets,    made    to   withstand    ex- 


Weathei  proof  Socket 

treme  service  conditions.  The  ■ 
den  site  sockets  are  au  I  table  for 
where  high  temperatures  exist, 
will  withstand  BOO"  F.— Adv. 


J£K 
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Pass    &    Seymour,    Inc..    Solvay    Stati 

Syracuse.  N.  Y.  "P.  &  S." 
SEARS,     HENRY    D.,     SO    Boy  Is  ton 


INC..    1B1   W.    ISth    St..    New    York.    N. 

Y.    (See  display  adv.  page  1305.) 
SOCKETS,      DECORATIVE      LIGHTING 
OR    STREAMER.— These  sockets  are   used 
for  strings  of  lamps  hung  In  outdoor  loca- 
tions   for   decoration    in   amusement   parka. 

The   sockets 

_.  _    ._    .    proof  type   generally  having 

short  pigtail   wires   for   attachment   to   the 
lines     permanently     fastened     within     the 

Manufacturers: 

Arrow    Electric   Co..    103    Hawthorne   St., 

Hartford,    Conn.     "Arrow." 
BENJAMIN    ELECTRIC    MFG.    CO..    806 

W.     Washington     Blvd.,     Chicago.     111. 

" J-    — "  1234.) 


a  1231-1234 


King  St.  W.,   Toronto.   Ot.-.,    

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport.  Conn. 
"CemCo." 

Freeman     Electric    Co..    E.     H..     803     E. 

State  St.,  Trenton,   N.  J. 
Pass   &   Seymour,    Inc.,    Solvay   Station, 

Syracuse,  N.  Y.     "P.  &  S." 
Union    Electric    Co.,    Inc.,    Hamilton     & 

Clark  Sts..  Trenton.  N.  J. 
WALSH     ELECTRICAL     SUPPLY    CO.. 

INC.,   151  W.   18th  St.,    New   York.   N. 

Y.    (See  display  adv.  page  1305.) 
Wood  Electric  Co„  C.  D.,   441  Broadway, 


Ne 


•  York.  N.  y\     "Woodwln." 


SOCKETS,  DIMMING  OR  REGULAT- 
ING.—To  regulate  the  brightness  of  In- 
candescent  lamps  they  are  dimmed  by  In- 
'-  -    -     -■■-' in    the    lamp    clrcult- 


Baled  within  the  socket  body  or  shell 

and    permanently    connected    In    the    lamp 


„.  shell   may   be  provided  with   _  , 

attached  shade  holder  so  that  turning  of 
the  shade  moves  the  sliding  contact.  These 
sockets  serve  the  same  purposes  as  the 
separate  lamp  dimmers,  but  are  fastened 
to  the  fixture  instead  of  being  screwed 
Into    an    ordinary    socket.      Also    see    Dlm- 


TE  ELECTRIC  CO..  Fort 
Wayne.  Ind.  Any  lite 
Electric  Dimmer.  De- 
signed for  devices  con- 
suming not  more  than 
40   watts.     A   socket 

cuts  down    the  light  by 

regulates    the    speed 


IW 


—Adv. 


alternate 


Wirt   Co..    6221    Greene   St.,    Philadelphia 


for 


See 


TWIN.— A 

- —  _i  attachment 

plug  and  two  sockets  all  wired  In  parallel. 
The  plug  fits  any  standard  medium-base 
socket  or  receptacle  and  the  two  sockets 
are  usually  also  medium-base  type  and 
are  mounted  at  an  angle  to  each  other. 
the  three  elements  being  arranged  like 
an  isosceles  triangle.  The  device  makes 
two   sockets   out   of  one  and    thus   permits 

pliance,  or  two  appliances  to  an  originally 
1   outlet.      It    is    therefore    of    special 


e  in 


lamp   that   belongs   I 


where  there  Is  but — 

:onnectloti  of  an  appliance  to  that 
iuld  deprive  one  of  the  use  of  the 
'-    It.     These    sockets 


mllar  lighting  devices.   It  r 


made.     Thes 


lea  being  Joined  t 

of   a   central   slei-    —     .. , 

fits  Into  the  outlet  at  right  angles  t 
axes  of   the   sockets. 

Manufacturers: 

AJAX   ELECTRIC   SPECIALTY  CO., 


Louis. 


The  AJax  No.  22  Is  a  double 
socket,     with     moulded 
husks   of   high   heat-re- 
sisting  material.      It   Is 
ot     solid,     sturdy     con- 
struction,    designed     to 
permit   lamp    to    remain 
In       position       Intended 
Uses     ordinary     W.      P 
l   socket  shade  holder,  and 
i    side   sockets   at   45   deg 
angle,    for    conveniens 
'   of   making   attachment? 
preventing     Inter- 


with  door  of  receptacle  plute 


AN YLITE 

4 


ELECTRIC  CO.,  Fort 
Wayne,  Ind.  The  "Any- 
lite- Twin"  Plug.  An  im- 
proved double  socket. 
Construction  entirely 
new.  being  built  like  a 
bridge.  Equipped  with 
spring    contacts.      Light 


three.    Write  for  bulletin— Adv. 

BENJAMIN  ELECTRIC  MFG.   CO.,    Chi- 
lew      York.      San      Francis 


lining.    Also  two  to  six  outlet  clusters. 

plug  or  socket  type.— Adv.     * 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,    Conn.    "Bryant." 
Canadian  General   Electric  Co.,    Ltd..   212 

King    St..   W..    Toronto,    Ont..    Can. 
Esler  Electric  Mfg.  Co.,   416   Lincoln    St., 

Marion,   Ind.   "Jiffy." 
Freeman     Electric    Co..     E.     H,.     803     E. 

State  St.,  Trenton.  N.  J.    "Security." 
GENERAL     ELECTRIC     CO..      Schenec- 
tady, N.  "    '"  ■"■'■"  ■■"""■  ' 


Mfg.     Co.,     New     Have 


^allac 


Conn. 

Jridgeport. 

PARKER  &  SON.  INC.,  J.  H.,  Parkers- 
burg.  W.  Va.  The  "Tusum"  double 
socket  plug  Is  constructed  of  highly 
finished,      strong      composition,      of      a 


"Tusu 


Doubl. 


Socket    Plug 


dark  brown  color,  having  shade  holder 
rings  tor  "Uno"  type  shade  holder. 
They  are  wired  in  multiple  or  In 
series,  and  "will  Withstand!  450  de- 
grees of  heat  without  Injury— Adv. 
RICHARDS  A  CO..  GEORGE.  E5G  W 
Monroe  St..  Chicago,  III.  Exclusive  dis- 
tributor of  the  Hamco  Twin-Lite  Plug: 
a  practical  utility,  giving  twin  service 
from  a  single  socket.  The  Twin-Lite 
can  be  used  wherever  an  extra  light 
Is  needed  or  an  attachment  desired  for 
operating  an  electric  fan.  washing  ma- 


Hemoo  Twin 


•  Pius 


molded -Into  one  piece, 

.  _.  highly -polished,  seamless  sur- 
face, and  will  stand  up  under  continu- 
ous rough  usage.  The  Twin-Lite  has 
a  wide  Held  of  application  In  homes, 
'hotels,  clubs,  factories,  etc. — Adv. 
Schweitzer  _&    Hera,    231    N.    Wells   St., 


Chica 


.   III. 


UNION  ELECTRIC  CORP..  103  Mott  St., 

New  York.  N.  Y.    "z-1." 

WAI.SH    ELECTRICAL     SUPPLY     CO.. 

INC.,  161  W.  18th  St.,  New  York,  N.  Y. 

(See  display  adv.  page  1305.) 

SOCKET8    FOR    ELECTRON    TUBES.— 

Sockets    for    electron    tubes    I 

made    of    the    bayonet    type.       iney     nave 

four   connections,   as  a  rule,    and   the    baje 

of  the   socket  is  provided   with   four  holes, 

Into   which    the    prongs    of    the    tubes    may 

fit.     Thev  am  Generally  made  with  a  lock- 

t  so  that  when  the  tube  Is 


LTnlly 


rted  a  slight  t 
■  to  complete 
tube    In    plat 


the    t 


..  2Ult     . 

ecial     s 


In    place.      Spr 

i    having    dlffeL .._ 

it  nets     for    special    electron     tul>es 
ich  the  lead-in   wires   may  be   brough' 
i  of  both  ends  of  the  tube,  or  for  tube* 
italning  more  than  three  elements.    Aim 


tat 


General  Radio  Co.,  11  Windsor  SL.  Cam- 
bridge, Mass. 
'ew  Era  Radio  Sales  Co.,  Elmlra,  N.   Y. 


to  the  socket  to  prevent  theft 
or  removal  by  unauthorized  persona  or 
losenlng  due  to  vibration  on  street  cars 
or  similar  locations.  There  are  several 
attachments  and  methods  of  locking,  all  of 
which  require  a  special  key  to  operate. 
The  locking  Is  usually  accomplished  by 
running  a  set  screw  down  to  engage  the 
lamp  base  or  by  using  a  free  swlvellng 
screw  shell  which  Is  made  rigid  for  remov- 
ing the  lamp  by  Insertion  of  the  key. 
These  sockets  are  made  ill  the  ordinary 
metal  shell  type,  also  porcelain  or  molded 
composition  types. 
Manufacturers: 
Arrow    Electric   Co.,    103    Hawthorne    St.. 

Hartford,    Conn.     "Arrolock." 
BENJAMIN  ELECTRIC  MFG.   CO..    Chi- 
cago.     New     York.      San      Francisco. 
Toronto.     The  Benjamin  locking  socket 
No.  86  effectively  pre- 
vents  the   removal   of 
lamps  until  the  proper 
key     Is     used,      altho 
It   permits   a   lamp   to 
be  Inserted  and  locked 
without    the    use    of   a 
I     key.      The   Illustration 
1    Is .  a     phantom     view 

slruction   and  key   No. 
139!*    (upper    half)    In- 
serted.     It   la   medium 
base  of  two-piece  por- 
celain,   easy  -  to  -  wire 
Benjamin         type  and  is  applicable 
Locking  Socket     to    Indoor    or    outdoor 
service.    This  is  a  de- 
pendable  device  for  the  prevention  of 
lamp   theft. — Adv. 
Brvant  Electric  Co..  The,  1421   State  St.. 
Bridgeport,     Conn.       "Bryant,"      "Bry- 

lockT' 

Canadian  General  Electric  Co.,    Ltd..   J1I 
King  St.,  W.,  Toronto.  Ont..  Can. 
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Bridge     St.,      Springfield,      Mass. 

Pals'le  Co.,  H.  T.,  Philadelphia.  Pa. 
"Falste,"  "Multlpo."  (Exclusive  dis- 
tributor, Hart  &  Hegeman  Mfg.  Co.. 
342  Capitol  Ave.,    Hartford.   Conn.) 

Pass  &  Seymour,  Inc.,  Sol v ay  Station, 
Syracuse,    N.    Y.      "Shurlok." 

UNITED  ELECTRIC  APPARATUS  CO.. 
1629-33    Columbus   Ave.,    Boston,    Mass. 

SOCKETS,  MAGNETIC  HOLDING.— 
Lamp  holding  sockets  having  bases  en- 
closing magnetic  colls  with  the  -windings 
usually  in  series  with  the  lamps  and  in- 
tended to  be  placed  In  contact  with  ma- 
chinery, work  benches  with  metal  tops, 
etc.  the  magnetic  attraction  securing 
them  in  convenient  locations. 

SOCKETS,  MEDIUM  AND  MOGUL, 
STANDARD. — Lajnp-  holding  devices  de- 
signed to  be  fastened  to  threaded  pipe  as 
on  fixtures  or  hung  on  the  supply  wires 
as  pendants.  These  sockets  have  screw 
shells  of  1-ln.  diameter  for  the  medium- 
base  size  and  Hi -in.  diameter  for  the 
mogul-base  size.  Medium  sockets  are  by 
far  the  most  widely  used  a  lie,  being 
standard  [or  practically  all  lighting  fix- 
tures and  portable  lamps,  except  In  the 
very  large  and  very  small  ratings  for  in- 
dividual lamps.  They  may  be  made  up  In 
a  number  of  forms  from  three  standard 
socket  bodies  and  Interchangeable  caps; 
they  are  generally  provided  in  the  three 
standard  types,  keyless,  key  and  pull- 
chain,  the  two  latter  including  switching 
mechanisms.  They  are  generally  rated  at 
150  watts.  250  volts  Tor  key  and  pull-chain 
or  push-through  switch  types,  unless  pro- 
vided with  a  special  quick-make  and 
quick-break  mechanism.  Keyless  sockets 
are   rated   at   660   watts,   260    volts.      Mogul 

switching    mechanism    and    are    rated    at 
1500  watts,  250  volts. 
Manufacturers; 

American  Brass  &  Copper  Co.,   138   La- 
fayette  St..    New   York,    N.    Y.    "Levi- 
Armstrong    &    White,     Renshaw    Bldg., 

Pittsburgh,   Pa. 
Arrow   Electric    Co..    103    Hawthorne    St., 

Hartford,    Conn.     "Arrow." 
BENJAMIN       ELECTRIC       MFO.       CO., 

Chicago.     New     York,     San     Francisco. 

Toronto.   (See  display  adv.  pages  1231- 

1234.) 
Bryant  Electric  Co.,  The,   1421  State   St., 

Bridgeport,    Conn.    "Bryant,"    "Wrink- 

let." 
Canadian  General  Electric  Co..  Ltd.,  112 

King  St..  W.,  Toronto,  Ont..  Can. 
Duncan    Electrical  Co.,   Ltd.,   2  Inspector 
"     '   ML   Que.,  Can. 


Federal  Hardware  &  I 
,  Mas 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady.  N.  Y.   (See  adv.  pages  1203-1223.1 

Hubbell,  Inc.,  Harvey,  Bridgeport 
Conn.  "Quick  Catch,"  "Prestum." 
"Lockahell." 

McQlll  Mfg.  Co.,  Valparaiso,  Ind.   "Levo- 

NATIONAL  X-RAY  REFLECTOR  CO., 
235  W.  Jackson  Blvd.,  Chicago,  111. 
"X-Ray."  (See  display  adv.  page 
140G.) 

Paiste  Co.,  H.  T„  Philadelphia,  Pa. 
■ 'Palate,"  "Multlpo."  (Exclusive  dis- 
tributor. Hart  A  Hegeman  Mfg.  Co.. 
S42  Capitol   Ave.,   Hartford,    Conn.' 


Blvd..     Chicago,    III.      "Peerless 

Philadelphia  Electrical  &  Mfg.  Co.,   1228- 
31      N.      31st      St.,      Philadelphia,      Pa. 


Uni, 

Clara  tits.,  Trenton,  I*.  J. 
Wind  man -Goldsmith.    Inc.,     393-403    Bast 

Ave;,    Perth   Amboy.    N.    J. 
Yost  Electric  Mfg.  Co.,   1806  Hawthorne 

St,,  Toledo,  Ohio. 
SOCKETS,  PORCELAIN.  —  Lamp-hold- 
ing sockets  In  which  the  bodies  together 
with  the  outer  shells  are  made  of  glased 
molded  porcelain.  They  are  made  either 
In  the  keyless  type  or  having  key,  pull- 
chain  or  push-through  switching  mechan- 
isms. Porcelain  sockets  are  arranged 
either  for  pendent  or  llxtji™  numnHii*  SnA 
furnished    in    white, 

porcelain,  sometimes  having  s_ 

mental   form.     They  are   used   largely   for 


blue  porcelain,  sometimes  havi 

mental  form.     They  are   used   „.,,,    .-. 

outside    work,    as    weatherproof    sockets, 
also  for  fixtures  and  lamp  outlets  In  damp 


or  corrosive  places,  as 
laundries,  Vat  rooms.  I 
chemical  and  battery  roonr 
etc.  In  hospitals  and  son- 
rooms  they  are  used  with    .    .      ...... 

fixtures  to  secure  a  harmonious  finish.  Oc- 
casionally  porcelain   sockets   are   provided 
with  metal  caps. 
Manufacturers! 

AJAX      ELECTRIC      SPECIALTY      CO.. 
1011      Market      St.,      St.      Louis,      Mo. 
"AJax." 
Arrow    Electric    Co.,    103   Hawthorne   St., 

Hartford,    Conn.     "Arrow." 
BENJAMIN       ELECTRIC       MFG.       CO., 
Chicago,     New     York,     San     Francisco, 
Toronto.    (See  display  adv.  pages  12S1- 
1214.) 
Bryant  Electric  Co.,  The,  Ull  State  St,, 

Bridgeport,    Conn.     "Bryant" 
Canadian  General  Electric  Co.,   Ltd.,  113 

King   St.,    W.,   Toronto,    Ont.,    Can. 
Cole   &  Co.,   Henry,    54   Old  Colony  Ave.. 

Boston,   Mass. 
Connecticut  Electric  Mfg.  Co..  Connecti- 
cut &  Florence  Ave.,  Bridgeport.  Conn. 
"CemCo." 
CRESCENT  ELECTRIC  CO.,    P.   O.   Box 

178,   Mountain   Grove,   Mo.     "Acme." 
CUTLER-HAMMER     MFG.     CO.,     THE. 
Milwaukee,  Wis.    C-H  Porcelain  Sock- 
ets are  manufactured   In  the  standard 
C-H  push-button  type 
and   have  the   regular 
C-H  capacity— 600 
I       watts.     The   porcelain 
L     casing  Is  proof  against 
■      shock     and     makes     a 
very    desirable    fixture 
for    bathrooms. 


dries 


where  cement 
floors  are  used.  The 
porcelain,  when  soiled, 
can  be  wiped  oft  with 
a  moist  cloth  and 
Ike  new  after  years  or 
splay   adv.    pages   1215- 


FBDERAL  ELECTRIC  CO..  8T0O  S.  State 
Street,  Chicago,  111.  Federal  sockets 
are  all  of  the  best  workmanship  pos- 
sible. Features  of  No.  325  standard 
Federal  socket  are  as  follows:  The 
lamp  shelves  are  pure  copper  and  can 
be  removed  from  the  front.  They  are 
fastened  In  by  means  of  bronze  machln 


The 


lated   i 


i  bottom  of  grooves  In  the  poreelaii  . 

through  which  the  conductors  run.  thua 
reducing  the  chances  of  short  Circuit 
to  a  minimum.  See  display  adv.  page 
1291.— Adv. 

Freeman  Electric  Co..  E.  H.,  803  E. 
State  St.,  Trenton,  N.  J.  "Security," 
"Five  Hundred." 

OENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

Harter  Mfg.  Co.,   522  S.  Clinton  St..  Chl- 

Huhbeii.  Inc..  Harvev.  Bridgeport,  Conn. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.     (See  display  adv.  page  1278.) 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thomoson    St*.    Brldesburg,    Philadel- 


cellor" 


,  Fern 


NATIONAL  METAL  MOLDING  CO. 
Fulton  Bldg..  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1302-1304.) 

Nst'nnnl  Porcelain  Co..   Trenton,   N.  J. 

NATIONAL    X-RAY    REFLECTOR    CO., 
235    W.     Jackson    Blvd..     Chicago,    "~ 
"X-Ray."       (See     display     adv. 
140S.) 


tributor.    Hart    &    Hegeman    Mfg.    Co- 
st! OnDltol  Ave..    Hartford.   Conn. 
PARKER   &  SON,   INC.     -    —      - 
burg.  W.  Va. 


Pass    &   Seymour,    Inc.,    Solvay   Station 

Syracuse.  N.  Y.    "P  A  S." 
Paulding.  Inc.,  J.  I..  New  Bedford.  Maas 
SEARS,     HENRY    D-,    80    Boylston    St. 

Boston,   Mass. 
Southern    Electrical    Porcelain    Co.,    Inc. 

Erwin.   Tenn. 
Union     Electric    Co.,     Inc..     Hamilton     3 

Clark  Sts.,   Trenton.  N.  J. 
WAKEFIELD  BRASS  CO.,   THE  P.  W. 

Woodland  Rd.,  Vermilion,  Ohio. 
Weber  Electric  Co.,   Schenectady,  N.   Y 

■Tveber." 

Ml 


Ave..  Perth  Amboy, 
SOCKETS,  PUSH-BUTTON.  —  Lamp- 
>ldlng  sockets  having  switching  mechan- 
._m  to  control  the  lamp  circuit  operated  by 
push  buttons  projecting  through  the  outer 
""  or  casing.  They  nave  a  quick  make 
jreak  action  and  therefore  are  gener- 
ally rated  at  660  watts,  250  volts.  Push- 
button sockets  are  made  In  both  the  pend- 
ent and  fixture  types.  They  have  the  ad- 
vantage of  Indicating  by  the  position  or 
the  button  whether  or  not  the  circuit  Is 
closed,  one  of  the  buttons  being  usually 
white  and  the  other  black. 
Manufacturers: 
Ads  It    Laboratories,    The,    815    Hennepin 

Ave.,  Minneapolis,  Minn. 
Arrow    Electric    Co.,    103   Hawthorne    St., 

Hartford,  Conn.     "Arrow." 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 
W.     Washington     Blvd.,     Chicago,     111. 
(See  display  adv.   pages  1331-1134.) 
Bryant  Electric  Co.,  The,   1411  State  St., 

Bridgeport,  Conn.     "Bryant." 
Canadian   General   Electric  Co..   Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

CUTLER -HAMMER  MFG.  CO.,  THE, 
Milwaukee,  Wis.  C-H 
Pubh  Sockets  are 
well-known,  the  Cut- 
ler-H  a  m  m  e  r  Push 
button  switches  hav- 
ing been  In  use  for 
some  fourteen  years. 
Brass  shell  a  it  d 
porcelain  sockets  are 
made.  See  display 
adv.     pages    1203-1223. 


tributor.    Hart    &    Hegeman    Mfg.    Co., 
342  Capitol  Ave.,  Hartford,  Conn.) 
Pass    &    Seymour,    Inc..    Solvay    Station, 
Syracuse,   N.  Y.     "" 


"P.  &   I 


SEARS,     HENRY    D-,  ': 

Boston,  Maas. 
WATKRBURY     BUTTON     CO.,     835     S. 
Main  St..  Waterbury,  Conn.     (See  dis- 
play adv.  page  1318.) 
SOCKETS,       REFLECTOR.    —   Refieetor 
sockets    are    generally    made    of    porcelain 
with  a  one-piece  steel  reflector  enclosing  It 
and  forming  a  protecting  shell.    The  socket 
Is  fastened  to  conduit  by  means  of  a  spe- 
cial fitting  which  permits  the  reflector  to 
he  raised  while  the  socket  Is  being  wired. 
The  reflector  Is  then  lowered   to  the  proper 
place.     They  are  used  for  Industrial  light- 
ing   units,    either    Indoor    or    outdoor,    and 
are  provided  with   several  styles  and   sizes 
of    reflectors  which   are    usually   porcelaln- 
enameted.    Wide  bearing  surfaces  between 
the    reflector     and    porcelain     sockets     are 
provided    to   give  sufficient  strength,   espe- 
cially for  resisting  wind  and  side  pressure. 
Manufacturer*: 
Arrow  Electric   Co..   103   Hawthorne   St., 

Hartford,  Conn.  "Arrow." 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York,  San  Francisco,  Tor- 
onto. R.  L.  M  Bowl.  Shallow  bowl. 
Cone  and  Elliptical  angle  reflectors  of 
porcelain  enameled  steel,  fitted  with 
heavy  substantial  connection  for  iron 
pipe  support  and  porcelain  socket. — 
Adv. 
Bryant  Electric  Co..  The,  1421   State  St. 

Bridgeport,  Conn.     "Bryant." 
Canadian   General  Electric  Co.,   Ltd..   112 

King  St..  W.,  Toronto,  Ont.,  Can. 
GENERAL    ELECTRIC     CO..     Schenec- 
tady, N.  Y.     (See  adv.  pages  120X1223.) 
Harter  Mfg.  Co.,  522  S.  Clinton  St.  Chi- 

Hubbell.   Inc.,  Harvey,   Bridgeport,   Conn, 
NATIONAL    X-RAY    REFLECTOR    CO., 

235     W.    Jackson     Blvd.,     Chicago.     111. 

"X-Ray."       (See     display     adv.     page 

140G.) 
Pass   &    Seymour,    Inc.,    Solvay   Station. 

Svracuse.  N.  Y.     "P.  &  S." 
SOCKETS,    REVOLVtNO.— Lamp- holding 

in  which  the  device  is  caused  to  revolve, 
presenting  changeable  effects  of  Illumina- 
tion and  thus  attracting  more  attenUon 
than  a  stationary  light. 

Manufacturer; 

Wocher  &  Son  Co..  The  Max.  23-29  W. 
6th  St,  Cincinnati.  Ohio. 

SOCKETS,  SERIES  STREET  LIGHT- 
INO,— Sockets    for    series    street    lighting 


E  M  F  ELECTRICAL  YEAR  BOOK 


intra]   types.     They 


ally  made3 
In  one  type,  known  as  the  film-cutout  type, 
a  special  pair  of  contacts  separated  by  a 
paper  or  silk  Him  are  connected  In  parallel 
with  the  lamp.  When  the  lamp  burns  out 
or  Is  broken  the  voltage  across  It  increases 
rapidly.  At  a  slight  Increase  above  nor- 
mat  the  film  punctures  and  short-circuits, 
this  again  completing  the  circuit.  Circuits 
with  this  type  of  socket  require  a  con- 
stant-current regulator  at  the  station. 

The  other  type  of  socket,  known  as  the 
reactance  socket,  consists  of  a  mogut-base 
socket  with  a  special  reactance  coll 
mounted  above  or  below  It  and  connected 
In  multiple  or  shunt  with  the  lamp.  The 
'"lice  .coll    is    so    designed    that    when 


the    1 


:   the 


rail   I 


i  in  series  Into   the  circuit  and  has 
tne   same   voltage   drop   across    It   as   the 

sumes  4  or  6%  of  the  power  of  the  lamp. 
This  type  of  socket  Is  used  on  circuits 
where  no  constant- current  regulator  is  re- 
quired and  where  the  circuit  is  connected 
to  a  constant-potential  system. 
Manufacturers: 


12SS.i       _ 

LINK  MATERIAL  CO..  South  Milwau- 
kee. Wis.  (See  display  adv.  page 
1278.) 

Philadelphia  Electrical  &  Mfdf  Co..  1228- 
36  N.  31st  St..  Philadelphia,  Pa. 
"Pemco." 

SOCKETS,  SPECIAL  AND  MISCEL- 
LANEOUS.—This  classification  Includes 
sockets  having  special  forms  of 


of    fastenings    between    the   various 

Krts.  Also  such  sockets  with  special 
sea  which  allow  of  adjustment  for  tamp 
focusing  in  headlights,  signal  lights,  cer- 
tain reflectors,  etc.  Other  miscellaneous 
types    not    separately    listed    herewith    are 


also  Included  In  this 


A  J  AX  ELECTRIC  SPECIALTY  CO., 
1011  Market  St.,  St. 
Louis,  Mo.  The  AJai 
No.  33  Triple  socket 
is  constructed  o' 
high  heat -resist  In  j 
fc  moulded  composition, 
►  similar  to  AJaz  No 
22,  Illustrated  a  n  t' 
described  nndei 
Sockets,    duplex    ani" 

twin.      Send    for    our 

AJax  Triple  Socket   complete    catalog.— 

'   Electric   Co.,    103'  Hawthorne    St.. 
■  rd.  Conn.     "Arrow." 
Artcraft    Metal    Stamping    Corp.,    1022-24 

Myrtle  Ave..  Brooklyn.  N.  Y. 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 
W.     Washington    Blvd..    Chicago,     til. 
(Marine).      See     display     adv.     pages 
1331-1331.) 
B ry an t_  Electric  Co..   The.   1421   State  St., 

St.,    San 

trancisco,  uai. 
Freeman  Electric  Co.,  E.  H,,  SOS  E.  State 

St..  Trenton.  N.  J.     "Circle  F." 
Great    Lakes    Radio    Supplies    Co..    Inc., 

1st  National  Bank  BIdg.,  Elmhurst,  111. 

"RVA." 
Morse,  Frank  W.,  289  Congress  St..  Bos- 
ton. Mass. 
NATIONAL   X-RAY    REFLECTOR    CO.. 

235    W.    Jackson    Blvd.,    Chicago,    111. 

"X-Ray."        (See     display      adv.      page 

1405.) 
~     rander  A   Co.,   W.   R.,   371   Broadway, 


.    N.   Y.      "P.   & 
&    Hera.    231    N.    Wells    St., 

Chicago,   til.      • 
SEARS,    HENRY    D„    SO     Boylston     St.. 

Boston.   Mass. 
Somervllle  Radio  Laboratory,   102  Heath 

St..    Somervllle,   Mass. 
Tremont     Products     Co.,     2  IE     High     St.. 

Boston,    Muss.       "Stayllt."     "Varylite." 
UNITED   ELECTRIC    APPARATUS  CO., 

1629-33   Columbus   Ave..    Boston.    Mass. 
WATERBURY     BUTTON     CO..     836     S. 

Main  St.,  Waterbury.   Conn.      (See  dis- 
play adv.   page  1328.) 


SOCKETS,  TEMPORARY  SERVICE.- 
A  type  or  socket  having  special  caps  pro 
vlded  with  metallic  hooks  used  for  sup 
porting  the  sockets  on  span  wires  inde 
pendently  of  the  line  connections  In  tern 
porary  service.  Instead  of  hooka  se 
screws  with  sharp  points  which  make  con 
' —  by  piercing  through  the  Insulation  a 


Bridgeport,  Conn.     "Bryant.' 
Pass   A    Seymour,    Inc.    Solvav   Station, 

Syracuse^  N.  Y.     "P.  A  8." 
WALSH     ELECTRICAL     HUPPLY..CO., 

INC.,  161  W.  18th  St.,  New  York,  N.  Y. 

(See  display   adv.   page   1306.) 


Manufacturers; 

Bryant  Electric  Co.,  The,  1421'  State  St., 
Bridgeport,   Conn.      "Bryant" 


operate  with   entire  satlaf 
maximum   load   of   30  amperes   on   tbo 
volt   circuits.      Brown   glare. — Adv. 
SOCKETS,  VAPOR  PRO  OF.— These  sock- 
ets,  usually   made   with   a  porcelain  body. 
are    designed    to    be    fastened    to    threaded 
conduit  or  hung  on  supply  wires  and  pro- 
vided   with    fittings    for    holding    enclosing 
globes  to  exclude  corrosive  vapors  or  mois- 
ture.    The  socket  usually  has  the  leadlng- 
In   wires  permanently  attached,    the   bustl- 
ings   being    air- sealed    where    the    wires 

Manufacturers: 

BENJAMIN    ELECTRIC    MFG.    CO.,    80S 

W.     Washington     Blvd..     Chicago,     111. 
(See  display  adv.  pages  1231-1234.) 
Bryant  Electric  Co.,  The,   1421    State  St., 

Bridgeport,  Conn.     "Bryant." 
* an    Electric     Co..     E.     H„    808    E. 


State  St.,  Trenton,  N.  J.    "Circle  F. 
Palste     Co..     H.      T.,      Philadelphia.     Pa. 
"Multipo."     "Palste."       (Exclusive    dis- 
tributor.  Hart   A   Hegeman   Mfg.   Co., 
342  Capitol  Ave..  Hartford,  Conn.) 
Scfdler-Miner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.     "S-M." 
Union    Electric    Co..     Inc.,    Hamilton    A 

Clark  Sts.,  Trenton,  N.  J. 
SOCKETS,      WEATHERPROOF.— Lamp- 
holding  devices  of   the   keyless   type   with 
porcelain  or  molded  composition  bodies  and 
permanently     sealed- in     connecting     leads. 
They   are    sometimes    provided    with'  metal 
caps,   which    are   attached    to   the   body   by 
screws,  for  making  water-tight  connections 
to    conduit    or    pipe.       These    sockets    are 
made  in  the  medium-base  and  mogul-baae 
types,     for     external     use     in     fixtures     or 
pendants    and    for    illuminating    buildings, 
Signs  or  billboards  and  other  display  a. 
Manufacturers: 
AJAX  ELECTRIC  SPECIALTY  CO.,  1011 

Market  St,.  St.  Louis,   Mo.     "AJax." 
Armstrong     A     White,     Renshaw     BIdg., 

Pittsburgh.  JPa. 
Arrow   Electric  Co.,    103   Hawthorne    St.. 

Hartford.  Conn.  "Arrow." 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco. 
Toronto.  The  B  e  n  e  o 
weatherproof  sockets  are 
made  in  keyless  and  pull 
chain  types  and  with 
aluminum,  copper  or 
brass  shells.  The  caps 
are  tapped  %  and  W  In. 
pipe  thread.  As  shown 
In  illustration,  reflectors 

very  substantial  manner 
by  the  use  of  an  inge- 
nious    threaded     shade     holder     (also 

weatherproof).   Beniamln    Type    "S."— 

Adv. 


ft 


Cole  &  Co..  Henry.  64  Old  Colony  Ave., 

Boston,  Mess. 
Connecticut  Electric   Mfg.   Co.,  Connecti- 
cut &  Florence  Ave..  Bridgeport  Conn. 


CROUSE-HINDS  CO.,  Wolf  A  7th  North 
Sts..  Syracuse,  N.  Y.     "Condulet." 

FEDERAL  ELECTRIC  CO.,  8700  S. 
State  St.,  Chicago.  111.  "Federal." 
(See  display  adv.   page  1291.) 

Freeman  Electric  Co.,  E.  H.,  803  E. 
State    St.,    Trenton.   N.   J.      "Circle   F." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203- 
1223.) 

KubbolL   Inc.,  Harvey.   Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co.,  4838-43  E. 
Thompson  St.,  Bridesburg.  Philadel- 
phia. Pa. 

Majrslk.  Electric  Mfg.  Co.,  S0E  N.  12th 
St.   St.  Louis.    Mo. 

Mesa  Co..  Fernando  C„  Colt  St.  A  Chan- 
cellor Ave.,  Irvlngton,  N.  J. 

Monarch  Elecfrlc  Co.,  Ltd.,  St  Lawrence 
&  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 

Palste  Co.,  H.  T.,  .Philadelphia,  Pa. 
'■Palste."  "Multipo."  (Exclusive  dis- 
tributor, Hart  A  Hegeman  Mfg.  Co., 
3t2  Capitol   Ave.,   Hartford,   Conn.) 

PARKER  A  SON,  INC.,  J.  H.,  Parkers- 
burg,  W.  Va.  Porcelain  weather- 
proof sockets. — Adv. 

Pass  A  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y.     "P.  A  S." 

SEARS,  HENRY  D.,  80  Boylston  St.. 
Boston,    Mass. 

Baldler-Mlner  Co.,  36  E.  Lamed  St.,  De- 
troit, Mich.      "S-M." 

Trenton  Electric  A  Conduit  Co.,  Tyler 
&  Canal  Sts.,  Trenton,  N.  J. 

Union  Electric  Co.,  Inc..  Hamilton  A 
Clark   Sts..   Trenton,    N.   J. 

WALSH  ELECTRICAL  SUPPLY  CO.. 
INC..  1B1  W.  18  St..  New  York.  N.  Y. 
These  sockets  ore  hot -molded  under 
pressure,  or  a  high  heat  resistant  com- 
position   which    Ts    also    impervious    to 


Walsh  Weatherproof  Socket* 


see  display  adv.  page  1S05. — Adv. 
WATERBURY     BUTTON     CO..     835      S. 
Main  St..   Waterbury.  Conn.      (See  dis- 
play adv.  page  1328.) 
Wind  man -Goldsmith,    Inc.    393-403    East 

Ave  .  Perth  Ambov,  N.  J. 
SODIUM.— A  very  soft  light  metal 
Symbol  Na;  at.  wt  23.05;  sp.  gr.  0.97;  rn.  p. 
96°  C;  b.  p.  742*  C.  It  Is  usually  obtained 
by  electrolysis  of  fused  sodium  hydrate,  as 
by  the  Castner  process,  which  see.  It  Is 
used  mainly  as  a  reducing  agent 

SODIUM  AMALGAM.— An  alloy  of  me- 
tallic sodium  and  mercury;  It  can  be  pro- 
duced clectrolytlcally  by  the  electrolysis  of 
a  solution  of  a  sodium  salt  with  a  mercury 

SODIUM      CHLORIDE — NaCl:     the     raw 

iterial   for   the    production    in    many   dlf- 

ent     types    of    electrolytic     process,     of 

metallic   sodium,    sodium   hydrate,   sodium 

hypochlorite,    sodium    chlorate    and    chlor- 

'■w.     It  is  common  table  salt. 

SODIUM      HYDROXIDE— NaOH;     it     Is 
produced  el ec truly tlcally  in  many  different 
of  process.     Commercially  It  is  called 


.  _..   Jectrlcally  la 

s  use  as  the  electrolyte  for  alkaline 
-Imary  and  storage  batteries.  Combined 
>en  and  closed -circuit  primary  cells,  such 
i  the  Edison-LaLande,  and  the  nickel- 
on  storage  cells,  such  as  the  Edison,  use 
Luetic  soda  In  preference  to  the  more 
:penalve  caustic  potash  (EOH). 
Manufacturer*! 


Grasselll  Chemical  Co.,   The.   Cleveland, 

CoogTe 


Ohio. 
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Mo. 


Chemical  Works,  St.  Louis, 


iOOIUM  NITRITE.— See  Nitrites. 

SOF.DEKBERG  SELF-BAKING  ELEC- 
TRODE.—An  electric  furnace  electrode  in 
which  the  soft  carbon  mixture  Is  baked 
automatically  by  the  heat  received  from 
the  furnace  while  the  electrode  Is  In  use. 
The  electrode  Is  enclosed  in  a  sheet-iron 
casing  Into  which  the  soft  mixture  Is 
stamped  at  the  top,  the  whole  being  grad- 
ually lowered  as  the  electrode  Is  consumed. 
New  casing  Is  Joined  on  by  welding.  The 
electrode  was  developed  recently  In  Nor- 
way, and  the  first  American  Installation 
was  made  In  1920  at  Annlston,  Ala. 

SOHM  ELECTRIC  CO.  —  841-49  Blue 
Island  Ave.,  Chicago,  111.  Manufacturer  of 
electric  time  systems.  Business  estab- 
lished 1915.  President.  A.  L.  Sohm;  vice- 
president  and  general  manager,  G.  O. 
Schoneberger;  secretary  and  treasurer,  H. 
J.  FIddeIke;   sales  manager,   A.   T,   Lyon. 

SOLACE.— Trade  name  for  X-ray  Inter- 
rupters and  fluoroscopes  manufactured  by 
the  Walte  A  Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,   N.  T. 

SOLAR.— Trade  name  for  therapeutic 
lamp  manufactured  by  the  Sanitarium 
Equipment  Co.,   Battle  Creek,   Mich. 

SOLAR.— Trade  name  for  commercial 
and  industrial  lighting  fixtures  manufac- 
tured by  the  Solar  Illuminating  Co.,  54  W. 
Lake  St.,   Chicago,  111. 

SOLAR  ELECTRIC  CO.— 124  W.  Lake 
St.,  Chicago,  111.  Manufacturer  of  sign 
flashers,  receptacles  and  plugs.  Business 
established  1905.  President  and  general 
manager,  John  C.  Smith;  vice-preslden' 
Dr.  A.  M.  Hewett;  secretary  and  treat 
urer,  Robert  H.  Rice. 

SOLAR  ILLUMINATING  CO.— Chicago. 
111.  Manufacturer  of  lighting  fixtures.  A. 
Lazerson,  president.  Main  office,  E4  W, 
Lake  St.,  Chicago.  III.  Branch  office,  Wes- 
ley Roberts  Bldg.,  Los  Angeles,  Cat. 

SOLARAY.— Trade  name  for  therapeutic 
lamps  manufactured  by  the  Mcintosh  Bat- 
tery &  Optical  Co.,  223-233  N.  California 
Ave.,  Chicago,  111. 

SOL  BAR. —Trade  name  for  machinists' 
wrenches  and  screw  drivers  manufactured 
by   the  Peck,   Stow   A  Wilcox  Co.,   South- 

SOL-LUX. — Trade  name  for  ornamental 
post  tops,  brackets  for  trolley  poles,  street 
lighting  fixtures  and  Industrial  lighting 
equipment  manufactured  by  the  Westing- 
house  Electric  &  Mfg.  Co.,  Bast  Pittsburgh, 
Pa. 

SOLDER,  ALUMINUM.— An  alloy  of  low 
melting  point  which  will  enable  the  mak- 
ing of  a  proper  soldered  Joint  in  aluminum. 
It  Is  usually  an  alloy  of  tin  and  zinc  with 
a  small  amount  of  aluminum.  The  pro- 
portions are  about  75.6  parts  by  weight  of 
,  tin;  18  parts  of  line  and  2.6  parts  of  alum- 
inum. In  using  this  solder  it  is  advisable 
to  heat  the  parts  slightly  before  Joining. 
No  flux  is  required.  Another  aluminum 
solder  is  made  of  80%  tin  and  20%  zinc. 
This  requires  the  use  of  stearic  add  as  a 


Manufacturers: 
ALLEN    CO.,     INC..    L. 
Lincoln   St.,  Chicago, 


"Allun 


■    N. 


Federal  Mfg.  Co.,  Inc..  27  Haymarket 
Bq..  Boston,   Mass.      "Supreme   Brand." 

General  Welding  Co.,  356-57  14th  St., 
Hoboken.   N.  J.     '"Ideal." 

Hungerford  Brass  A  Copper  Co.,  U.  T.. 
SO    Lafayettep  St.,    New    York,    N.    Y. 


"Star  Brand." 
Lukens    Metal    Co.,    Thorn: 
■\  St.,   Philadelphia.    " 


:    N. 


Mlrete  Metal  Co.  of  Mass.,  Inc.,  225  Main 
St..  Springfield,  Mass.  "Mlrete,"  "O 
C  O." 

More-Jones  Brass  &  Metal  Co.,  3132-44 
N.  Broadway,  St.  Louis.  Mo. 

Pacific  Metal  Works.  I53-IE9  1st  St., 
San  Francisco,  Cal. 

SMITH  A  McCRORKEN,  INC..  407  E. 
18th  St.,  New  York,  N.  Y. 

Solumlnum  Mfg.  A  Engineering  Co.,  1790 
Broadway,  New  York,  N.  Y.  '■So- 
lumlnum." 

Tailman  Brass  A  Metal,  Ltd.,  Wilson  St., 
Hamilton,  Ont,  Can. 

Union  Smelting  &  Refining  Co.,  Inc., 
Pulitzer  Bldg.,  New  York,  N.  Y. 

United  Smelting  A  Aluminum  Co.,  Inc.. 
New  Haven,  Conn. 

United  States  Reduction  Co.,  East  Chi- 
cago, Ind. 

SOLDER,  BAR.— An  alloy  usually  con- 
sisting of   lead   and   tin   furnished   in   the 


form  of  bars  for  convenience  in   handling 

making  soldered  Joints  In  metals,  such 
„_  lead  piping  systems  and  for  cable 
splices  and  other  heavy  work.  This  is 
usually  soft  solder  and  for  __  .  . 
solder  contains  two  parts  of  lead  to 
part  of  tin.  Other  combinations  are  equal 
parts  of  lead  and  tin.  The  presence  of 
aluminum  and  sine,  If  in  small  quantities, 
causes  the  solder  to  be  more  sluggish  or 
hard,  while  a  small  percentage  of  phos- 
phorus renders  It  soft  and  causes  It  to  run 

Manufacturer*: 

.  Smelters   Securities  Co.,   Mer- 
Exchange  Bldg.,   San  Francisco, 
Eagle -Plcher    Lead    Co.,    208    S.    LaSalle 

St.,  Chicago,  III. 
Eagle  Smelting  &  Refining  Works.  Ltd.. 

41-45    Prince  St.,   Montreal.   Que.,   Can. 
Follansbee  Bros.   Co.,    Liberty,   2nd,    3rd 

Aves.  &  Short  St.,  Pittsburgh,  Pa. 
Hunger-ford  Brass   &   Copper  Co.,   U.   T-, 

80    Lafayette    St.,    New    York,    N.    Y. 
Louisiana    Metal    Cabinet    Works.    1019 

Bienville  St.,  New  Orleans.  La. 
Lukens    Metal    Co.,    Thomas    F.,    238    N. 

4th  SL,    Philadelphia.    Fa.      "Luco." 
More -Jones   Brass   A   Metal   Co.,   3132-44 

N.   Broadway,   St.  Louis.  Mo. 
National    Lead   Co.,    Ill   Broadway,    New 

York,   N.    Y.      "Dutch   Boy," 
North    American    Smelting    Co.,    9th    & 

Thompson  Sts.,   Philadelphia.  Pa. 
Pacific    Metal    Works,     16S-169     1st     St., 

San  Francisco,  Cal. 
Pittsburgh    White   Metal   Co.,    3116   Penn 

Ave..   Pittsburgh.   Pa.     "Rinehart." 
Seaboard  Metal   Corp.,   North   Arlington, 

N.  J. 
Shonberg,  Inc.,  T.,  122-126  Flushing  Ave., 

Brooklyn,  N.  Y. 
SMITH    &    McCRORKEN,    INC.,    407    E. 

18th  St.,  New  York.  N.  Y. 
Standard  Rolling  Mills  Co.,  363-367  Hud- 
son   Ave.,    Brooklyn,    N.    Y.     "Stromf." 
Tailman  Brass  A  Metal,  Ltd.,  Wilson  St., 
■  Hamilton,   Ont.,  Can. 


SOLDER.    SILVER.— Silver    solder    Is    a 

hard  solder  containing  silver,  copper  and 
zinc  or  brass.  It  Is  employed  for  uniting 
comparatively  small  parts  requiring  a 
strong  Joint.  The  composition  varies  con- 
siderably, depending  on  the  work.  Some 
solder  used  contains  70  parts  silver  and 
jnper.  Another  composition  use  " 
Ject"' — '   '--  '-   — -- 


6.40% 


_raxlng    al- 

SOLDER  POTS.— Cast  iron  pots  used  foi 
melting  solder.  They  are  used  extensively 
In  electrical  construction  work  to  melt 
solder  used  on  spliced  Joints  and  tormina' 
lugs  In  large  wires  and  cables,  and  fot 
wiping  Joints  between  lead-covered  cablet 
and  sleeves.  The  pots  are  generally  6,  I 
or  8  ins.  In  diameter  and  have  a  r!n 
around  the  top  that  Is  used  to  support 
them  in  some  cases.  They  may  be  set  in 
the  top  of  the  flrepot,  or  mounted  on  ( 
small  cast  Iron  tripod  and  heated  by  i 
blow  torch  or  in  a  gas  oven. 
Manufacturer*: 

GENERAL     ELECTRIC     CO..     Schenec 
tady,   N.  Y.     A  self-regulating  electrl. 
melting  pot.     Described  under  Metters 
metal.— Adv. 
Steam -Electric   Products   Co.,   The.    I26i 
W.  76th  St..  Cleveland.  Ohio.     "Sepco.' 
SOLDER,     ROSIN-COBE    AND    OTHEF 
SELF-FLUXING.  — Solder      consisting      o. 
lend  and  tin  In  various  proportions  used  by 
electricians   and   manufacturers,   and   pro- 
vided with    a  core   ofrosin  or  other   suit- 
able flux  In  proper  proportion  which  melts 
on  the  application  of  heat  and  prevents  the 
formation    of    oxides,    thus    permitting    the 
making    of    a    strong    bond     between    the 
metals.      It   is   a   very    convenient   form    of 
solder     for    Joining    small     parts    and     for 
soldering    wires    to    connections    In    rather 
Inaccessible    places.       The    rosin    or    other 
flux  Is  placed  in  the  solder  In  small  pockets 
or   merely    inside   of   a    tubing   of   solder. 
The  composition  of  the  solder  varies  from 
equal  parts  of  lead  and  tin  to  two  parts  of 
lead  and  one  of  tin. 
Manufacturers: 
American    Solder    &    Flux    Co.,    2910    N.. 

16th    St.,    Philadelphia,    Pa.      "Thiol." 
BELDEN    MFG.    CO..    2300    S.    Western 

Ave.,  Chicago,  111. 
CHICAGO    SOLDER    CO..     Chicago.     111. 
See  description  under   "Soldering  Coin- 
pounds   or   Flux." — Adv. 
KELLOGG  SWITCHBOARD  &   SUPPLY 
CO..  Adams  &  Aberdeen  Sts.,  Chicago, 
111.  (See  display  adv.  page  1327.) 
National   Lead   Co..    Ill    Broadway,    New 

York,   N.  Y.      -Dutch  Boy." 
SMITH    A    McCRORKEN,    INC.,    107    E. 

18th  St.,  New  York,  N.   Y. 
Union     Smelting    A    Refining    Co.,     Inc.. 
Pulitzer  Bldg.,  New  York.  N.  Y. 
i      United   American    Metals   Corp.,    Brook- 
lyn, n.  y. 

United    Smelting   A   1 
I  New  Haven,   Conn. 


ly  some  electrical  e 

if  34.36%  copper,   49.JH'*  silver 

dnc.    This  solder  requires  the  u 

Manufacturer*: 

Baker  A  Co.,  Inc.,  64  Austin  St.,  New- 
ark, N.  J. 

Canadian    Seamless   Wire   Co.,    Ltd.,    198 

Clinton    St.,    Toronto,    Ont.,    Can. 
Hagstoz  A  Son.   T.  B.,  70S  Sanson)   St., 

Philadelphia,  Pa. 
Handy    A    Herman.    69    Cedar    St.,    New 

York,  N.  Y. 
Hungerford   Brass  A  Copper   Co.,   U.   T., 

80_  Lafayette _  St.,    New    York,    N.    Y. 

,    Thomas 

4th  st_,  Philadelphia,  Pa. 
More-Jonea   Brass    A   Metal  Co.,    3182-44 

N.    Broadway,    SL    Louis,   Mo. 
Noble  &  Co.,  F.  H.,  B9th  A  Wallace  Sts., 

Chicago.    111. 
Pacific    Metal     Works,     163-169     1st     St., 

San  Francisco,  Cal. 
SMITH    A    McCRORKEN.    INC.,    «7    E. 

18th  St.,  New  York,  N.  Y. 
Tubular  Products   Co.,   Box   S36,   South- 

Ington,   Conn. 
Union    Smelting    A    Refining    Co.,    Inc., 

Pulitzer  Bldg.,  New   York,  N.   Y. 
United    Wire    A    Supply    Co.,    1497    Elm- 
wood  Ave.,  Auburn,  R.  L 
SOLDER,  WIRE  AND  RIBBON.— A  form 
of    solder    consisting    of    lead    and    tin    In 
various   proportions    and    furnished    in    the 
form  of  a  thin  wire  or  narrow  ribbon  for 
the    convenience    of    wlremen    and    other 
electricians  and  mechanics  In  making  small 
Joints    In    conductors    or    other    apparatus. 
The  solder  is  usually  soft  solder,   1.  e.,  It 
runs  freely  when  hot  and  does  not  require 
excessive    heat    to   melt    It.      The    ordinary 
composition    varies    from    equal    parts    of 
lead  and  tin  to  two  parts  of  lead  and  one 

Manufacturers: 

American  Smelters  Securities  Co.,  Mer- 
chants Exchange  Bldg.,  San  Francisco, 
Cal.     "Selby." 

American  Solder  &  Flux  Co.,  2910  N. 
16th  St.,  Philadelphia,  Pa.    "Tinol." 

CHICAGO  SOLDER  CO..  4201  Wright- 
wood  Ave.,  Chicago,  fit     "Kester. 

Eagle  Smelting  A  Refining  Works,  Ltd., 
41-46   Prince   St.,    Montreal,    Que.,   Can. 

Hagstoz  A  Son,  T.  B.,  709  Sanson)  St., 
Philadelphia.   Pa. 

Hungerford  Brass  A  Copper  Co.,  U.  T„ 
80  Lafayette  St..  New  York,  N.  Y. 
"Star  Brand." 

Lukens  Metal  Co.,  Thomas  F.,  238  N. 
1th  St.,  Philadelphia,  Pa. 

Lumen    Bearing    Co.,    Buffalo.    N.    Y. 

Mlrete  Metal  Co.  of  Mass.,  Inc.,  325  Main 
St..  Springfield,  Mass. 

..,.  .....  .     ....      „_       16    Veaey    st| 

More-Jones  'Brass    A    Metal  Co.,    8132-44 

N.    Broadway,    St.    Louis,    Mo. 
National   Lead   Co.,    Ill    Broadway,    New 

York,    N.    Y.      "Dutch    Boy." 
Noble  A  Co.,  F.  H.,  69th  &  Wallace  Sts., 

Chicago,   W. 
Pacific    Metal    Works.     163-169    1st     St., 

San  Francisco,  Cal. 
Pittsburgh   White    Metal   Co.,    3116   Penn 

Ave.,    Pittsburgh,    Pa.      "Rinehart." 
Seaboard   Metal  Corp.,   North  Arlington, 

Shonberg,  Inc.,  T.,  122-126  Flushing  Ave.. 
Brooklyn,   N.  Y. 

SMITH  A  McCRORKEN,  INC.,  407  E. 
18th  St.,  New  York.  N.  Y. 

Standard  Rolling  Mills  Co.,  363-367  Hud- 
son   Ave.,    Brooklyn.    N.    Y.      "Stromi." 

Union  Smelting  A  Refining  Co.,  Inc.. 
York,  N.   Y. 


United    Lead    Co.. 

lyn,  N.    _. 
United   Smelting  A   i 


New  Haven,   Conn. 
United    Wire    A    Supply    Co.,    1497    Elm- 
wood  Ave.,  Auburn,  R.  I. 
SOLDER  ALL     CO.,      THE.— 129      Sussex 
Ave..    Newark,    N.    J.      Manufacturer    of 
soldering    torches    and    flux.      Business    es- 
tablished   1910.      President,    A.    G.    Brach: 
secretary  and  treasurer,  L.  S.  Brach;  gen- 
eral manager  and  sales  manager.  F.  Fitch. 
SOLDERING    COMPOUNDS    OR    FLUX. 
—Mixtures   of  chemical  compounds   in   the 
form    of   fluids,    paste,    salts   or    sticks    in- 
tended   for   use   In   soldering  operations   to 
-    -if   oxides    on    the 


prevent    the    formation    t 
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SOLDERING 

surfaces  of  the  work  being  soldered  so  as 
to  Insure  a  proper  bond  between  the  part*. 
They  act  by  melting  or  forming  a.  liquid 
that  spreads  over  the  surfaces  being1  Jolneil 
and  dissolving  any  oxide  that  forms,  thus 
keeping  the  surfaces  clean.  For  soft 
■older,  rosin  and  clorlde  of  sine  are  often 
used  for  making  fluxes.  For  use  with  hard 
solders  and  In  brazing,  burnt  or  calcined 
borax,  or  boraclc  acid  In  pondered  form 
Is  used.  The  material  should  be  cleaned 
after  the  flux  is  applied  as  It  sometimes 
causes  subsequent  corrosion.  Other  fluxes 
are  made  for  special  work,  contain'""  onmo 
stearin,  tallow,  ammonium  chlorl 
chloric  acid,  and  cuprous  oxide. 
Manufacturers: 

ALLEN  CO.,  INC.,  L.  B.,  4519-29  N. 
Lincoln  St..  Chicago,  HI.  "Allen  Sob- 
ering Flux"  Is  noted,  both  among  large 
and  small  users  of  dux.  for  its  superior 
qualities,  proven  by  tests  made  by  na- 
tionally known  chemists  and  engineers. 
The  following  tests  for  tensile  strengtn 
were  made  by  Robert  W.  Hunt  Co..  En- 
gineers, Chicago.  Two  pieces  of  rolled 
copper,  Ij  by  1  by  S  Ins.,  were  butt- 
soldered  together  to  form  a  teat  piece. 
The  same  solders  were  used  and  the 
same  equipment  In  each  test.  The 
solder  was  a  guaranteed  50-50.  First 
table  shows  results  of  test  with  Allen 

Allen  soderlng  stick,  16.228  lbs.  per  sq. 

Allen    soderlng    paste,     18.967    lbs.     per 

sq.  In. 
Allen    soderlng    liquid,    IT.  26 2    lbs.    per 

Same  test  given  to  competitive  fluxes: 
Soderlng  stick,  7,182  lbs.  per  sq.  in. 
Soderlng  paste,  10. OSS  lbs.  per  sq.  In. 
Soderlng  rosin.  14.580  lbs.  per  sq.  In. 
Soderlng    muriatic    acid,    6.0 S3    lbs.    per 

This     comparative     test     Indicates     the 
quality  of  Allen   flux.      Tests   made    b> 
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"Allen  Soderlng  Fluxes." 

the  National  Board  of  Underwriters,  ex- 
tending over  a  period  of  18  months, 
proved  that  there  was  practically  no 
corrosion  where  Allen  flux  was  used 
and  that  soldered  Joints,  mechanically 
and  electrically  secure,  can  be  made 
between  copper  and  brass  conductors 
by  using  Allen  flux.  Speed:  When  Al- 
len flux  Is  used,  a  great  number  of 
Joints,  clean,  strong,  and  connecting 
any  metal  to  any  other  metal,  can  be 
quickly  made.  It  Is  non-acid,  non-cor- 
rosive, fumeless  and  leaves  no  stain. 
Allen  flux  comes  In  four  convenient 
forms  as  shown  in  above  Illustration. — 

:    Co.,    2910    N. 


Berger     Bros.     Co.,      229-237     Arch      St 

Philadelphia,  Pa. 
Blake   Signal  &  Mfg.    Co.,   221    High   St. 

Boston,   Mass.     "Blake. 
Brach    Mfg.    Co.,    L.     S.,    127-129    Sussex 

Ave.,  Newark,  N.  J.      "Peerless." 
BURN  LET     BATTERY     &     MFG.      CO. 

THE,  North  East,  Pa.     Bur   " 

Ing  paste  Is  so  thoroughly 


jvery  atom  does  its  hft.  It  needs  no 
preparing:  ready  to  apply;  doesn't  flow 
from  the  solder- 
ing line,  follows 
the  heat,  insuring 
a  free,  smooth, 
even  now  of  the 
solder.  It  Is  abso- 
lutely non-corro- 
sive, and  packed 
In  handy  form. 
Burnley  soldering 

sively     used      by 


■e  a  comblnatlo 
proportioned 


__    to   give 
flux  for  all  kinds 


of  soldering  metals.  Burnley  soldering 
sticks  are  a  substitute  for  acids,  solder- 
ing salts  and  rosin,  are  easily  applied 
and  non-corrosive. — Adv. 
CHICAGO  SOLDER  CO.,  4E01  Wright- 
wood  Ave.,  Chicago,  111.,  Sole  manufac- 
turers. Solder  and  Flux.  A  combina- 
tion of  these  two  Items  in  one  that 
makes    a    new    soldering    method    pos- 


Kaster   Rosin-Core   Wire 

slble.  Flux  Is  sealed  In  pockets  In 
a  hollow  wire  of  solder.  As  the  solder 
melts,  flux  flows  on  the  Job.  Does 
away  with  time  and  trouble  applying 
separate  flux.  Cuts  one-third  the  work 
on  all  soldering.  Trade  name,  Kester 
Roaln-Core  Wire.  Made  especially  for 
delicate  electrical  work. — Adv. 
Consumers    Rubber    Co.,    The,    1302    On- 


Cincinnatl.  Ohio. 

Grass  el  11  Chemical  Co.,  The,  Cleveland. 
Ohio.  "Eureka."  "Perfection,"  "Stand- 
ard,"  "Snow  Flake." 

Hal  I -Thompson  Co.,  The,  Hartford, 
Conn.     "Wonder  Worker." 

Highland  Electro -Chemical  Mfff.  Co., 
Conn  ell  svllle,  Pa.  "Highland"  solder- 
ing paste,  -'Challenge  stick,  "Snow 
Flake"    salts. 

Hungerford  Brass  &  Copper  Co.,  U.  T., 
8D  Lafayette  St.,  New  York,  N.  Y. 
"Star  Brand." 


4th  St.,  Philadelphia.  Pa. 
McGIII  Mfg.  Co.,  Valparaiso,  Ind.    "Star." 

Martindale  Electric  Co..   The,   11737   De- 
troit Ave.,  Cleveland,  Ohio.     "Handy- 

Hlrete    Metal    Co. 


Pacific  Metal  Works.  163-169  1st  St.  San 

Francisco,  Cat. 
Paragon  Insulating  Co.,  The.  5716  Euclid 

Ave.,    Cleveland,    Ohio.      "Paragon." 
Reads  Mfg.  Co.,  135  Hoboken  St..  Jersey 
"Incomparable"  _  fluid. 


ieade  Mfg. 

City,     N.      _.  _.. 

"Readeana"  paste,  "Readina"  solution, 

"Cry stall  te"   salts. 
Ruby  Chemical  Co.,  The.  68-70  McDowell, 

Columbus,    Ohio.      "Ruby  flu  id." 
Seldner   &    Enequlst,    Inc..    86-112    Haus- 

man  St.,  Brooklyn,  N.  Y. 
Senga  Chemical   Co.,   The.   359  Pine  St., 

Providence,  B,    I.      "Senga." 
Sleftert  Electric  Co.,  210  Main  St.,  Evans- 

vllle,  Ind.     "Sterling." 
SMITH    &    McCRORKEN,    INC.,    407    E. 

18th   St.,   New  York,   N.   Y. 
SNOW  A   CO..    E.   W.,   Rochester,    N.  Y. 

Snow's  soldering-  paste,  a  self-adhesive. 

■   "  ■  »ny  kind  of  work  In  ai.,  

._  ...t  spatter,  and  Is  very  desirable 
for  electrical  work  as  It  doea  not  affect 
Insulation.     In  convenient  form;  put 


in    2-o_. 
—Adv. 


,    5.    10  s 


I  26   lb.   sixes. 


Solderalt  Co.,  The.  129  Sussex  Ave.,  New- 
ark.   N.    J.      (Paste.) 

Special  Chemicals  Co..  Highland  Park, 
I1L    "Speco." 

Superior  Chemical  Products  Co.,  Con- 
nellsvllle,   Pa.      "Superior." 

Van  Cleef  Bros.,  77th  St.  &  Woodlawn 
Ave.,  Chicago,  111.     "Dutch  Brand." 

VULCAN  CHEMICAL  CO..  1940  W. 
Taylor  St..  Chicago,  I1L  Vulcan  solder- 
ing fluxes  are  made  up  in  paste,  salts, 
fluid,  acid,  and  oil, — all  quick  acting, 
nonlnjur' —    --J    '---'      "- 


Make  a 


.  i    the 

metal  itself.    Carried  In  stock  by  elec- 


fleld,  Mass.     "Electric." 

Weaver  Specialty  Co..  6344  Aurella  St., 
Pittsburgh.  Pa.     (Paste.)    "Oakwood." 

WESTINGHOUSE  ELECTRIC  4  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

SOLDERING  COPPERS.— See  Coppers, 
soldering. 

SOLDERING  FURNACES.  — See  Fire 
pots,  electricians';  Fire  pots,  electric. 


miscellaneous  and  special. 
SOLDERING  OUTFITS,  GAS  OR  OIL- 
BURNING.— These  are  outfits  burning  gas 
or  oli  and  used  In  heating  pots  of  solder 
or  soldering  Irons,  Where  gas  Is  used  as 
fuel  it  is  necessary  to  provide  air,  usually 
under  pressure,  to  mix  with  it  In  such 
cases  the  air  may  be  supplied  by  a  small 
manually  operated  or  foot  bellows  and  In 
some  Instances  a  small  motor- driven 
'      The  outfits  f 


oil  a 


i    fuel 


-  under 


.     la    generally    provided    by 

means  of  a  small  pump  which  creates  a 
pressure  to  force  out  the  oil  In  a  fine 
stream  and  mix  It  with  the  proper  amount 
of  air  to  vaporize  It.  The  outfits  are  pro- 
vided with  stands  on  which  the  irons  or 
solder  pots  may  rest  while  being  heated. 
Manufacturers: 

ALLEN  CO.,  INC.,  I*  B„  4619-29  N. 
Lincoln  St.,  Chicago,  IIL.  The  "Allen" 
combined  soldering  tool,  blow  torch  and 
branding  Iron  has  a  temperature  range 
of  1290  to  1700  deg.  F.  It  Is  used  and 
Indorsed  by  electricians  for  inside  and 


"Allen"  soderlng  Outfit. 

outside  work.  Heat  la  projected  into 
the  opening  Inside  the  shank  of  the 
tip,  thereby  leaving  the  tips  always 
clean,  hot  and  ready  for  use.  Handle 
Is  always  cool.  The  "Allen"  can  be 
used  either  as  a  hand  tool  or  attached 
to  a  holding  post  (as  Illustrated  above) 
and  can  be  raised  or  lowered  to  any 
angle  or  swung  around  for  armature 
or  commutator  soldering.  It  is  very 
practical,  reasonably  priced  and  reliable 
device,   and  comes  In  four  sizes: 

No.    1   for  light   soderlng. le.OO 

No.  2  for  heavy  soderlng. _  7.00 

No.  3  Gas-Air   Tool _ 8.00 

No.  1  Gasoline-Air  Tool _  8.00 

99%   Pure  Cast  Coppes  Tips. 

No.  1 |0.70       No.  6 _ 3.00 

No.  2 0.76       No.  7_ 3.00 

No.  3 1.00       No.  8- ,  6.M 

No.  4 1.00       No.  9.. _..  5.60 

No.  G 1.00 

Write  for  further  particulars—  AdT. 

Berger     Bros.      Co.,      229-237     Arch     St, 
Philadelphia,   Pa. 

Clemens    Electrical    Corp..    725    Main    St., 
Buffalo.   N.   Y.    (electric). 

Internationa!    Oxygen    Co.,    796    Frellng- 
huysen  Ave.,   Newark.  N.  J.     "I.  O.  C. 

WhTfeeDentrfl  Mfg.  Co.,  The  S.  S.,  Ill 
S.  12th  St.,  Philadelphia,  Pa.  (gas 
.      burning).     "S.  S.  White." 

SOLDERING  TORCHES.— See  Torches, 
acetylene,  alcohol,  and  oxyacetylene; 
Torches,  gasoline  and  kerosene. 

SOLDERLESS  WIRE  CONNECTORS.— 
See  Connectors,  solderless. 

SOLENOID.— A  long  coll  of  Insulated 
wire.  When  a  current  of  I  amperes  flows 
through  N  turns  of  a  long  solenoid,  the 
magnetic  intensity  Inside  of  the  solenoid, 
but  at  points  distant  from  the  ends.  Is 
equal  to  H-L257NI  gilberts.  This  Is  like- 
wise the  magnetomotive  force  of  the 
solenoid.  A  more  accurate  expression  for 
the  magnetic  Intensity  within  a  solenoid  at 
a  point  x  cm.  from  one  end  Is  the  fol- 
lowing: K  =  1.257Niri— I-V4U— x)*~ ri/4xil 
gausses,  where  I  Is  the  length  of  the  sole- 
noid and  r  Its  radius;  r,  1  and  x  must  each 
be  given  In  centimeters. 

The  magnetic  field  extends  along  the 
axis  of  the  solenoid,  and  Its  direction  or 
sense  (If  It  Is  a  direct- Current  solenoid) 
can  be  determined  by  the  following  rule: 
Grasp  the  solenoid  with  the  right  hand 
with  the  Bngers  curved  In  the  direction  of 
current    flow;    the    thumb   extended  along 
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the  solenoid  will  point  In  the  direction  o 
the  magnetic  flux,  or  towards  the  north- 
seeking  pole  of   the  solenoid. 

SOLENOIDS,  MISCELLANEOUS.- 
Solenoids  are  the  essential  elements  of 
many  of  the  common  forms  of  electro- 
magnetic devices.  The  solenoid  consists 
of  a  winding-  of  Insulated  conductor  on  a 
suitable  nonmagnetic  bobbin  or  spool,  the 
winding    being    a    series    of    superimposed 


winding  being  a  series  of  superlmpos 
layers  of  right  and  left  pitch.  Solenoi 
are  used  for  a  large  number  of  purpose 


lally  In  relays,  usually  havl: 


purposes, 


able  plunger  operating  within  the  bobbin. 
Special  construction  features  are  used  to 
give  a  very  strong  sealing  pull  or  to  give  a 
—  ---'*  -t  the  end  of  the  


... j  of  solenoids   Is  a  highly 

specialised  business.  Many  users  of  sole- 
noids for  special  purposes  do  not  construct 
their  own  coils,  but  And  it  advantageous 
to  have  them  designed  and  made  by  manu- 
facturers skilled  In  this  work. 
Manufacturers: 

ACHE   WIRE   CO.,    THE,    Dlxwell   Ave., 
New   Haven,    Conn.      (See   display   adv. 
page  1248.) 
Automatic    Switch    Co.,    1E4    Grand    St., 


Ave. 


Chicago,    TIL 


Canadian  General  Electric  Co.,  Ltd.,  112 
King  St.,  W„  Toronto,  Ont.,  Can. 

Chicago  Surgical  &  Electrical  Co.,  314-32* 
W.    Superior  St.,   Chicago,    111. 

CUTLER -HAMMER  MFQ.  CO.,  THE. 
Milwaukee.  Wis.  C-H  Iron  Clad  Sole- 
noids were  designed  primarily  for  use 
with  hoist  motor  brakes,  but  are  giving 
equally  good  service  on  other  work 
where  a  smoothly  operating  and  rug- 
gedly constructed  magnet  with  a  high 
sealing    pull    Is    required.      C-H    Sole- 


noids with  floating  plugs  hi 


mar  blow.  The  floating  plug  allow* 
the  plunger  to  overt  ravel  its  normal 
stroke  slightly,  carrying  the  plug  with 
It.     See  display  adv.   pages.  122S-1330.— 

Eby  Mfg.  Co.,  H.  H..  12th  &  Wallace  Sta., 

Philadelphia,  Pa. 
Electric     Controller     A     Mfg.     Co.,     The, 
1700  E.  79th  St.,  Cleveland.   Ohio.      "E. 
C.   A  M." 
Electrical  Products  Mfg.  Co.,  63  Sprague 

St.,  Providence,  R.  I. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady,   N,    T.      (See    adv.    pages    1203- 
1122.) 
Hale    Electric    &    Engineering    Co.,    1114 

Guardian  Bldg.,  Cleveland,   Ohio. 
Hlckey   &  Schneider,   Inc.,   434-43  E.  Jer- 
sey St.,  Elizabeth.  N.  J.     "H  &  S." 
Premier  Electric  Co.,   S8O0-381O  Ravens- 
wood  Ave.,  Chicago,   III. 
Standard  Electric  Machinery  Co..   Balti- 
more,  Md.      "Standard- Baltimore." 
Standard    Scientific    Co.,     9    Barrow    St.. 

New  York,  N.  Y. 
Takamine  Commercial  Corp.,  110  Broad- 
way, New  York,  N.  Y. 
SOLEX      CO.,      LTD.,      THE.— Montreal, 
Que.,  Can.     Manufacturer  of  incandescent 
lamps.      Business   established    1912.     Presi- 
dent.   Rolland    Prefontalne;    vice-president 
and    treasurer,    Albert     Dupuls;    secretary 
and     general     manager,     J.      E.     Pelletler. 
Main  office  and  factory,  1101  St.  Lawrence 
Blvd.,  Montreal.  Que.,  Can.     Branch  offices, 
77     Bay     St.,     Toronto,     Ont.,     Can.;     Gait 
Bldg.,  Winnipeg,   Man.,  Can. 

SOLID. — Trade  name  for  telephone  re- 
ceivers manufactured  by  the  William  J. 
Murdock  Co.,   Everett  Ave.   A  Carter  St., 


delphia.    Pa.      Manufacturer    of    ___ 

surgical  bakers  and  bath  cabinets.  Busi- 
ness established  1919.  President  and  gen- 
eral manager.  Henry  Periman;  secretary 
and  treasurer,  S.  T.  Sterling. 

SOLUMINUM     MFQ.    A     ENGINEERING 

CO,,   INC.— 1790  Broadway.  Now  York,   N. 

Manufacturer    of    braslng    compounds. 


,   M.   Upshur;   I 


the  solvent  to  form  compounds  of  the  type 
(MA)  (Solvent).,  where  I  Indicates  tha 
number  of  molecules  of  solvent  united 
with  one  molecule  of  salt  MA;  it  also  In- 
cludes   the    conception    that    on    dilution 


ludea    the    conception    

™  of  the  molecules  react  with  the 
solvent  to  form  compounds  of  parts  of  the 
salt  molecules,  with  the  solvent,  of  the 
general  type  M(Solvent).  or  A(Solvent)>. 
These  correspond  to  What  are  called  in 
the  Ionization  theory  solvated  Ions,  but 
they  are  here  regarded  as  two  new  classes 
of  chemical  compounds,  and  not  as  dis- 
sociated fragments  of  salt  molecules. 

SOLVATED  IONS.— See  Solvate  theory. 
Their  conception  marks  the  modernisation 
of  the  Ionization  theory.  They  are  in  real- 
ity new  classes  of  chemical  compounds 
and  not  Ions  in  any  proper  sense. 

SOLVAY  CELL.— An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from    brine     solution.       This    cell    uses    a 


separate    container    with    the    formation    of 
caustic   soda. 

SOMERVILLE'  RADIO  LABORATORY. 
—102  Heath  St.,  Somervllle,  Mass.  Manu- 
facturer of  electrieal  Indicating  and  radio 
instruments.  Business  established  1917. 
™ 1  manager,    Francis  R.    Pray.      Fac- 


bile   1, 
Afheri  __.. 
Chicago,  111, 

SOOT  BLOWERS.— Where  fuel  is  burned 
there  Is  soot.  As  soot  is  a  better  heat 
Insulator  than  asbestos,  It  Is  imperative, 
on  the  score  of  fuel  economy  and  boiler 
capacity,  to  remove  the  soot  from  boiler 
heating  surfaces.  Soot  Can  be  removed 
bv  hand  lance  or  mechanical  soot  blowers. 
The  latter  way  is  the  modern  way  because 
men  will  not,  nor  can  they,  do  a  thorough 
Job  with   the  hand  lance  since  boilers  are 

Mechanical  soot  blowers  consist  of  a 
'number  of  units  Installed  within  the  boiler 
gas  passages.  Each  unit  consists  of  an 
element,  sometimes  rotating,  comprising 
one  or  more  steam  lots  so  arranged  and 
located  that  all  parts  of  the  boiler  heating 
surface  can  be  cleaned  by  the  steam  let 
when  It  Is  turned  on.  Turning  on  the 
ateam  removes  the  soot;  an  entire  boiler 
be  cleaned   In   less   than 


...„   necessary  with    the   large    modern 

belter  and  the  large  amount  of  soot  that 
forms  with  the  high  combustion  rates  In 
vogue.  They  are  estimated  to  save  any- 
where from  4  to  10%  of  the  fuel;  they  use 
about  15%  lens  steam  than  the  hand  lance; 
they  eliminate  boiler  shutdowns  for  clean- 
ing and  the  accompanying  labor. 
Manufacturers! 
Bayer  Steam  Soot  Blower  Co.,  4067  Park 

Ave.,  St.  Louis,  Mo. 
Diamond   Power   Specialty   Co.,    Detroit, 

Mich.     "Diamond." 
Diamond    Specialty   Co.,    Windsor,    OnL, 

Can.     "Diamond." 
Huyette  Co..  Inc..  The  Paul  B.,  E  S.  18th 

St..  Philadelphia,  Pa. 
Kennedy   Co.,    The    Colin    B.,   140   Second 

St.,  San  Francisco,  Cal. 
Marlon   Machine,  Foundry  A  Supply  Co., 

Marlon,    Ind.      "Marlon." 
Monarch  Soot  Remover  Co.,  Inc.,  Wollas- 

ton.  Mass.    "Monarch." 
National   Flue   Cleaner  Co.,   Inc.,  Grove- 

vllle,  N.  J. 
Sherwood   Mfg.   Co..   1702-1711   Elmwood 

Ave.,  Buffalo.  N.  Y.     "Favorite." 
Vulcan    Soot    Cleaner    Co.,    Inc.,   The,    20 
E.  Long  Ave.,  Du  Bole,  Pa.     ''Vulcan." 


...   radio  Instru- 

lents  manufactured  by  the  Somervllle 
Radio  Laboratory,  102  Heath  St.,  Somer- 
vllle, Mass. 

SOKENSEN  CO.,  INC.,  C.  M.— 177  E. 
87th  St.,  New  York,  N.  Y.  Manufacturer 
of  motor- driven  air  compressors.  Presi- 
dent and  treasurer,  C.  M.  Sorensen;  vice- 
president,  G.  L.  Sorensen;  secretary,  C.  E. 

SOROE-COCHRANE.— Trade  name  for 
water  softening  apparatus  manufactured 
by  the  H.  S.  B.  W— Cochrane  Corp.,  I7th 
SL  &  Allegheny  Ave.,   Philadelphia,  Pa. 

SORTING  MACHINES,  CARD,  MOTOR- 
DRIVEN. — Office  appliances  consisting  of 
apparatus  for  automatically  sorting  per- 
forated cards  Into  certain  classifications ' 
determined  by  the  relative  location  of  the 
perforations.  This  is  usually  accomplished 
by  mechanisms  operated  by  electric  mo- 
tors. The  cards  ere  caused  to  move  past 
erlea  of  selectors  containing  pins  which 


International     Business     Machines     Co.. 
Ltd.,  Royce  St.  &  Campbell  Ave.,  West 
Toronto,  Ont..  Can.      "Hollerith." 
Powers    Accounting    Machine    Co.,    Inc., 

137  S.  LaSalle  St.,  Chicago,  III. 
Tabulating   Machine  Co.,    The,    60    Broad 

SL,  New.  York,  N.  Y. 
S.   O.   S. — Trade   name   for   storage   bat- 
teries    and     parts     manufactured     by     the 
Victor    Storage   Battery    Co..    Rock    Island. 
IU. 

SOUND  WAVES.— Sound  travels  through 
air  by  compressions  and  rarefactions  like 
— ""■    "     '"       One    compression    and 


i  Is  called  a  sound  i 


nent  frequencies  or  harmonies  superposed 
on  the  main  or  fundamental  wave  and  by 
the  relative  amplitude  (loudness)  of  each. 
SOUNDER,  TELEGRAPH.— In  telegra- 
phy an  instrument  used  for  reading  by 
sound  signals  received  by  the  Morse  tele- 
graph system.      Usually  this  Instrument  is 


to  make  audible  signals  for  reading.  The 
sounders  consist  of  a  pair  of  colls,  usually 
wound  for  4  to  20  ohms  resistance,  with  a 
rather  heavy  brass  armature  to  which  a 
steel  strip  is  secured.  The  armature  Is 
normally  held  against  its  back  (upper)  con- 
tact by  a  spring  and,  when  the  coils  are 
energised  by  an  Incoming  signal,  the  steel 
strip,  and  hence  the  braes  lever.  Is  pulled 
down  against  the  tension  of  the  spring. 
The  construction  Is  such  that  when  the 
limit  of  travel  is  reached  an  adjustable 
stop  hits  the  brass  anvil  of  the  sounder 
and  gives  a  clear  distinct  sound.  As  soon 
as  the  current  ceases  the  spring  jiulls 
up  the  armature  and  gives  another  dis- 
tinct sound,  the  two  sounds  forming  a 
doL  if  close  together,  or  a  dash  if  sep- 
arated slightly. 

Manufacturers: 

Bunnell  A  Co.,  J.  H..  92  Park  Place, 
New   York,    N.    Y   .  "Bunnell." 

Foote,  Pierson  &  Co.,  Inc.,  160-162  Duane 
St.,  New  York.  N.  Y. 

Manhattan  Electrical  Supply  Co.,  Inc.. 
17  Park  PI,  New  York,  N.  Y.  "OlaDL'1 

Manufacturers'  &  Inventors'  Electric 
Co.,  29  Gold  St.,  New  York,  N.  T. 
■Morse- Watch." 

SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee,   Mich.     "Signal." 

SOUTH  BEND  CURRENT  CONTROL 
CO.— 112  E.  Wayne  St.,  South  Bend.  Ind. 
Manufacturer  of  remote  control  switches. 
Business  established  1918.  !>resldent  and 
genera]  manager,  D.  E.  Wescott;  secre- 
tary, R.  E.  Mlddelstadt. 

SOUTH  DAKOTA  INDEPENDENT 
TELEPHONE  ASSOCIATION.— President 
J.  A.  Steninger,  Parker.  S.  D.;  secretary- 
treasurer,  C.  A.  Sweet,   Red  field.  S.  D. 

SOUTHEASTERN  GEOGRAPHIC  DI- 
VISION, N.  E.  L.  A.— President,  S.  B. 
I  re  Ian.  Montgomery  Light  and  Water 
Power  Co.,  Montgomery,  Ala.;  secretary- 
treasurer.  Charles  A.  Collier,  Georgia  Rail- 
way and  Power  Co.,  Atlanta,  Gn, 

SOUTHERN  BELTING  CO.— 602  60S  S. 
Peters  St.,  New  Orleans,  La.  Manufac- 
turer of  leather  belting.  Secretary  and 
treasurer,   G.    W.    Rowbotham. 

SOUTHERN  CALIFORNIA  ELECTRIC- 
AL CONTRACTORS  AND  DEALERS.— 
President.  D.  J.  Butts,  G03  S.  Figueroa  SL, 
Los  Angeles,  Cal.;  secretary-treasurer.   B. 
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President,  H.  P.  Headley;  vice- 
president,  J.  D.  Grant;  secretary,  treas- 
urer  and   general   manager,   W.   J.   Keile- 

SOUTHERN     DIMENSION     OAK     CO.— 

313  S.  Dearborn  St.,  Chicago.  I1L  Pro- 
ducer ol  ties,  piling  and  lumber.  Alfred 
Bennett,  manager.  Yards,  Brookport,  111. 
SOUTHERN  ELECTRICAL  EQUIP- 
MENT CO.— Charlotte,  N.  C.  Manufac- 
turer of  substation  equipment,  disconnect- 
ing switches,  switchboards,  lightning  ar- 
resters, etc.  President  and  general  man- 
ager. Li.  H.  Hardin;  vice-president,  Perry 
E.    L>ee;    secretary    and    treasurer,    D.    E. 

SOUTHERN  ELECTRICAL  PORCE- 
LAIN CO.,  INC.— Erwln,  Tenn.  Manufac- 
turer of  porcelain  sockets,  Insulators, 
knobs,  bushings,  cleats  and  other  elec- 
trical porcelain  products.  Business  estab- 
lished 1920.  President  and  sales  manager, 
J.  S.  Thorp;  vice-president  and  general 
manager,  J.  W.  Owen;  secretary  and 
treasurer,  C.  D.  Davis. 

SOUTHERN  PINE  MFG.  CO.— Paducah. 
Ky.  Manufacturer  of  crosssrms.  John  B. 
Black,  sales  manager.  Main  office,  Pa- 
ducah. Ky.  Factory.  Corinth,  Miss.  Ware- 
houses,   Paducah,   Ky.;   Metropolis,  III. 

SOUTHERN  STATES  INDEPENDENT 
TELEPHONE  ASSOCIATION.— President, 
J.  C.  Duncan,  Knoxvllle,  Tenn.;  secretary- 
treasurer.  Minor  Corman,   Shelbyvllle,   Ky. 

SOUTHERN  WOOD  PRESERVING  CO. 
—Atlanta,  Ga.  Manufacturer  of  wood  un- 
derground conduit  and  crosaanns.  I'rrsl- 
dent,  R.  H.  White;  vice -president,  W.  C. 
Meredith;  treasurer,  R.  H.  White,  Jr.,  sec- 
retary, w.  B.  white. 

SOUTHINQTON  HARDWARE  CO., 
THE. — Southlngton,  Conn.  Manufacturer 
of  wood   t "~ ■■-"■■-■'      •     ■" 

Fran 
so_ -- 

CO.— Philadelphia,  Pa.  Manufacturer  of 
hydraulic  presses,  steam  pumps,  etc. 

SOUTHWESTERN  ELECTRICAL  AND 
OAS  ASSOCIATION.— President.  A.  Hard- 
grave,  1301  Southwestern  Life  BIdg.,  Dal- 
les, STex.:  secretary,  H.  S.  Cooper.  103-4 
Sloughter   lildg.,    Dallas.   Tex. 

SOUTHWESTERN  GEOGRAPHIC  DI- 
VISION, N.  E.  L.  A.— President.  A.  Hard- 
grave.- 1301  Southwestern  Life  BIdg.,  Dai- 
las.  Tex.;  secretary,  H.  A.  Lane,  1107  First 
National  Bank  BIdg.,  Oklahoma  City, 
Okla. 

SOVEREIGN.— Trade  name  for  sheet 
packing  manufactured  by  the  Dominion 
Asbestos  &  Rubber  Corp.,  151  Nassau  St., 
New  York.  N.  Y. 

SP.     QR.  —   Abbreviation     for     specific 

SPACE  TELEGRAPHY  AND  TELE- 
PHONY;— A     term     sometimes     applied     t( 

pace  rather  thar 
_.. ..  _.  See  Radio  com- 
munication,  development   and   status  of. 

SPACING  CURRENT.— In  double-cur- 
rent telegraphy  and  In  nr  in  tine  teleg- 
raphy,   there 

r ..    __.i   of  which    Is   known    _. 

marking  current,  the  other  as  the  spacing 
current.  The  marking  current  operates  the 
recording  Instruments  and  the  spsclng 
current  provides  a  space  between  these 
Impulses  to  separate  them  and  to  restore 
the  tongue  of  the  relay  to  the  spacing 
side,  so  that  It  may  respond  to  the  next 
Impulse. 

SPADES,  POLE  OR  POST  HOLE.— A 
style  of  spade  having  a  long,  sometimes 
curved,  blade  used  for  digging  pole  ho^es, 


Jtary,      Edward     B.     Spalt ;      treasurer, 

Oeorge  Spalt,  Jr. 

SPANG  dL  CO.— Butler.  Pa.  Manufac- 
turers of  gas  engines.  President,  G.  A. 
Spang;  secretary,  Verne  Monroe,  treas- 
urer, F.  J.   Spang. 

SPAR  OAK.— Trade  name  for  leather 
belting  manufactured  by  the  Graton  & 
Knight  Mfg.  Co.,  366  Franklin  St,  Worces- 


_ _..  „ Bronie  Co.,  Holmes - 

urg  Junction,  Philadelphia,  Pa, 
SPARK      ARRI 


SPARK  COILS,  IGNITION.— See  Colls, 
Ignition   or  spark. 

SPARK  COILS.  RADIO.  —  Inductance 
colls  operating  on  d-c.  supply  with  a  vi- 
brator In  the  primary,  and  especially  de- 
signed for  securing  nigh  secondary  volt- 
age for  low- power  damped- wave  radio 
telegraph  transmitting  sets.  The  high- 
voltage  secondary  charges  a  condenser 
which  discharges  through  an  inductance 
and  the  spark  gap  to  radiate  the  em 


HUBBARD  &  CO..  6301  Butler  St.. 
littsburgh.    Pa.    "Hubbard." 

Pittsburgh  Shovel  Co.,  Oliver  BIdg., 
Pittsburgh,   Pa. 

SPAFFORD  MACHINE  SCREW 
WORKS,  INC.— Morgan  &  Market  St.!.. 
Hartford,  Conn.  Manufacturer  of  screw 
machine  products.  President,  treasurer 
and  general  manager,  Frederick'!..  Spaf- 
ford:  vice-president,  Claude  Crelghton; 
secretary,  Eerie  E.  Crommett. 

SPALT  &  SONS,  INC..  GEORGE.— 904 
Broadway,  Albany,  N.  Y.  Manufacturer 
of  electric  refrigerating  machines.  Busi- 
ness established  1914.  President.  George 
■■■-■»      "oaPt; 


lated   for  high  voltage. 


.usterbe' 


Adams  Morgan  Co.,  Alvin  Place,  Upper 
Montclalr.   N.    J.     "Amco." 

American  Radio  &  Research  Corp.,  21 
Park  Row.  New  York,  N.  Y. 

Bunnell  &  Co..  J.  H.,  32  Park  Place, 
New  York,   N.  Y.    "Bunnell." 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

Cramer  &  Swain,  !S16  N.  16th  St..  Oma- 


Co.,    1415    Sedgwick    Ave..    New    York, 
N.  Y. 
DUDLO      MFG.      CO.,      Wall      St.,      Fort 
Wayne,    Ind.      (See    display    adv.    page 

mo.) 

Great  Lakes  Radio  Supplies  Co..  Inc., 
1st  National  Bank  BIdg.,  Etmhurst, 
HI.     "RVA." 

GREBE  A  CO.,  INC..  A.  H..  70  Van 
Wick  Blvd.,  Richmond  Hill.  N.  Y. 
"Grebe  Radio." 

International  X-Ray  Corp.,  326  Broad- 
way, New  York,  N.  Y. 

Kiltzen  Radio  Mfg.   ~- 
Racine,  Wis. 

Liberty    Electric    Corp.,     Port-   Chester, 


,'lnc.  Flett  Av%., 


N.  Y. 


217    Broadway,    New 


Spalt,    Sr. 


e -president.    C.    F.    Spalt 


Modern    Radio     Equipment    Co..    _. 

Broad  St.,   Elizabeth,   N.    J.    "Modern." 
Murdock    Co.,    William   J.,    Everett    Ave. 

&   Carter   St.,    Chelsea,    Mass.     "Mur- 

Radio   Corp.    of   America,   233   Broadway, 

New  York,  N.  Y. 
Radio   Service  &   Mfg.   Co..    454   Merrirk 

Rd.,    Lynbrook,    L.    I.,    N.    Y.      "Radio, 

SIGNAL  BLECTHIC  MFG.  CO.,  Menom- 
inee, Mich.    "Signal." 

Simon,     Emil     T      "''' 
York,  N.  Y. 

SPARK  GAPS,  RADIO.— The  spark  gap 
Is  a  device  used  for  discharging  a  con- 
denser through  an  Inductance  for  the  pro- 
duction of  damped  high-frequency  alter- 
nating currents  for  radio  communication 
The  simplest  form  is  a  plain  gap  consist- 
ing of  two  metal  electrodes  separated  by 
a  few  millimeters.  This  gap  Is  little  used, 
because  it  causes  the  radiation  of  a  broad 
wave-length  band. 

In  the  rotary  gap  a  tooth  wheel  rotatei 
past    two    stationary    electrodes,     the    dls 


speed   of 


deter 


)    the 


of  discharges  per  second  and  also  the 
duration  of  each  discharge.  Rapid 
quenching  of  each  spark  is  necessary  to 
prevent  radiation  of  a  broad  wave-length 

In  '  the  synchronous  rotary  gap  the 
toothed  wheel  Is  directly  connected  to  the 
alternator  furnishing  the  power  tr 
transformer  and  the  discharges  are 
to  occur  at  the  time  of  maximum 
denser   voltage. 

The    quenched    gap    contains    a    number 


edge  of   the  gap,    due  to  s 
produces  rapid   quenching. 


Manufacturers 

Adams  Morga: 
Montclalr.  N.  . 


i  Co.,   Alvlnti  Place.  Upper 

American  Radio '  &  Rcsoarch  Corp.,  21 
Park  Row.  New  York,  N.   Y. 

Bowman  &  Co..  A.  W..  23  Church  St. 
Cambridge,    Mass.     (Exclusive   dlstrlb- 


Bunnoll  '&  Co.,  J.  H.,  31  Park  Place, 
New  York,  N.  Y.    "Bunnell." 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont„ 
Can. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge,   Mass.     "Cambridge." 

Cramer  &  Swain,  2916  N.  16th  St.,  Oma- 
ha.  Nebr. 

De  Forest  Radio  Telephone  *  Telegraph 
Co.,  1416  Sedgwick  Ave.,  New  York. 
N.   Y. 

Eastern  Precision  Electrical  Instrument 
Co.,  «S-71  Observer  St.,  Soekrllla 
Centre,  N.  Y. 

Eby    Mfg.    Co.,    H.    H.,    13th    &    Wallace 
hlladeiphia, 

.    Telephone     _ 

Buffalo,  N.  Y.    "Federal." 

Gilbert  Co.,  The  A.  C,  Blatealey  Ave., 
New   Haven,  Conn. 

Great  Lakes  Radio  Supplies  Co..  Inc., 
1st  National  Bank  BIdg.,  Elmhiirst. 
III.     "RVA." 

GREBE  &  CO.,  INC.,  A.  H.,  70  Van 
Wyck  Blvd.,  Richmond  Hill.  N.  Y. 
"Grebe  Radio." 

International    X-Ray    Corp.,    316    Broad- 
York,  N.   Y. 
.     __.,   The  Colin   B 
San  Francisco,   Cal. 

Kilboume  4  Clark  Mfg.  Co.,  3461  E. 
Marginal  Way,  Seattle,  Wash.  "K  & 
C" 

Kiltzen  Radio  Mfg.  Co..  Inc.,  Flett  Ave., 
Racine,  Wis. 

Llber^     Electric     Corp.,     Port     Chester, 


Telephone     &     Telegraph     Co., 


Liberty 
N.   Y. 


Co., 
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_  .oadway,   Brooklyn,   N.  Y. 
Modern     Radio     Equipment     Co.,     27     S. 

Broad  St.,   Elizabeth,   N.  J.     "Modern." 
Murdock    Co.,    William    J,    F.verelt    Ave. 

&   Carter   St.,    Chelsea.    Mass.     "Mur- 
dock." 
New  Era  Radio  Sales  Co.,   Ehnira,  N.  Y. 

"Universal." 
Parkin  Mfg.   Co.,  San   Rafael,  Cal. 
Radio   Corp.   of   America,    233    Broadway, 

New  York,  N.  Y. 
Radio   Service    4    Mfg.    Co..    454    Merrick 

Rd.,    Lynbrook,    L.    I.,    N.    Y.      "Radio 

Service." 
SIGNAL  ELECTRIC  MFG.  CO.,  Menom- 
inee,  Mich.     "Signal." 
Simon,     Em  II     J.,     217     Broadway,      New 

York.  N.  Y. 
Thordarson     Electric    Mfg.     Co..     601     S. 

Jefferson  St.,   Chicago.  III. 
Wilcox    Laboratories.    Inc.,    The..    131    S. 

Fair-view  Ave.,   Lansing.   Mich. 
Wireless    Mfg.    Co.,    619    4th    SL,    N.    W.. 

Canton,   Ohio.     "Wlmco." 
Wireless    Specialty    Apparatus    Co.,    C.  A 

Fargo   Sts.j  Boston,  Mass. 
SPARK    GAPS,    SAFETY    AND    TEST- 
ING.—Whenever  it  Is   desirable   to  protect 
inductive  apparatus   from  very  high   volt- 
ages,     especially      high-voltage      high -f re 


,   It   Is 


ect 


a  spark  gap  In  parallel  with  the  apparatus. 
Such  surges  find  less  impedance  In  Jump- 
ing across  the  air  gap  than  In  the  Im- 
pedance of .  the  apparatus.  In  modified 
form  this  Is  the  principle  of  many  light- 
ning arresters.  For  testing  purposes  spark 
1  high  volt- 


of    needle-point   spark    gaps 

voltages  from  10  to  GO  kv.  and  the  sphere 
gap  for  voltages  above  60  kv.;  the  latter 
are  preferred,  however,  for  voltagps  from 
30  kv.  up.  The  breakdown  voltage  Of  the 
spark  gap  depends  upon  many  varying 
factors,  such  as  density  and  humidity  of 
the  air,  sharpness  of  the  needle  points. 
diameter  of  the  spheres,  distortion  of  the 
dielectric  field  -by  neighboring  objects. 
etc.  Skilled  experimenters  are  necoaaary 
to  obtain  consistent  and  reliable  results. 
See  ■  ■Standardization  Rules  of  the  A.  I. 
E.  K."  for  detailed  specifications  for  the 
use  of  both   forms  of  gaps. 

Manufacturers: 

Eby    Mfg.    Co..    H.    H.,    13th    *    Wallace 
Sts.,   Philadelphia,  Pa. 

Liberty    Electric    Corp.,     Port    Chester. 
N.   Y. 

SPARK    PLUGS.— See  Plugs,   spark. 

SPARKO-OAP  CO.— 15  W.  STth  St..  New 
York  N.  Y.  Manufacturer  of  spark  In- 
tensifies. Business  established  1918.  Fac- 
tory,   Floral   Park.    L.    L,    N.   Y. 

SPARK-O-METER  OSCILLUM.— Trade 
name  for  spark  lntenslfler  manufactured 
by  the  Pro-Mo-Tor  Fabricating  Corp.,  183 
Locust  Ave..   New  York,   N.   Y. 
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SPARKS-  WITHINGTON  CO.,  THE— 
Jackson,  Mich.  Manufacturer  of  motor- 
driven  horns.  President,  P.  H.  Wlth- 
liurton;  vice-president  and  treasurer,  Wil- 
liam Sparks;  secretary,  David  L.  John- 
son. Main  offlca  and  factory,  Jackson, 
Mich.  Branch  office,  822  Swetland  Bldg., 
Cleveland,   Ohio. 

SPARTAN.— Trade  name  for  receptacles 
manufactured  by  the  Bryant  Electric  Co., 
Bridgeport,   Conn. 

SPARTAN.— Trade  name  for  alcohol 
Wow  torches  manufactured  by  the  Carle - 


belting    manufactured    by    the     G  rat  on     & 
Knight  Mfg.  Co.,  SSB  Franklin  St.  Worees- 

SP  ART  AN. —Trade  name  (or  hacksaws 
and  hacksaw  blades  manufactured  by  the 
Spartan  Saw  Works,  41  Taylor  St.,  Spring- 

lor 


Mfg.  Co.,  East  Pittsburgh.   Pi 

SPARTAN  SAW  WORKS. — II  Taylor 
St.,  Springfield.  Mass.  Manufacturers  of 
hacksaw  blades. 

SPAR  TON  .—Trade  name  for  motor- 
driven  horns  manufactured  by  the  Sparks- 
Wlthlngton  Co.,  Jackson,   Mich. 

SPAULDINQ  A  SONS  CO.,  INC.,  J.— 
300  Wheeler  St.,  Tonawanda,  N.  T.  Man- 
ufacturer of  fiber  sheets,  roda,  tubing,  etc. 

S-P-C— Trade  name  for  protective 
paints  and  varnishes  made  by  the  Ruber- 
old  Co.,  96  Madison  Ave.,  New  York,  N    Y 

SPEAKING  TUBE  FITTINGS.— These 
are  the  various  parts,  such  as  tees,  el- 
bows, whistles,  mouthpieces,  etc.,  used  for 
Joining  and  terminating  the  various  pieces 
of  tubing  used  In  a  speaking-tube  Installa- 
tion. Electricians  often  Install  speaking 
tubes  In  residences  and  apartment  build- 
ings In  connection  with  the  bell  and  other 

Manufacturers: 

Berger  Bros.  Co.,  229-237  Arch  St.,  Phil- 
adelphia, Pa. 

Cory  ft  Son,  Inc.,  Charles.  183-187  Va- 
rlck  St,    New  York,   N.   Y. 

Fbllansbee  Bros.  Co.,  Liberty,  2nd,  3rd 
Aves.  &  Short  St.,  Pittsburgh,  Pa. 
"Follansbee  Improved  Electric,7'  "Fol- 
lansbea  Special  Dynamo,"  "Follansbee 
High    Silicon    Transformer." 

Manhattan  Electrical  Supply  Co ,  Inc 
17  Park  Pi.,  New  York,  N.  Y. 

Oatrander  ft   Co.,   W.   R.,    371   Broadway, 


rbury,  Conn. 
SPEAKING        TUBE,         FLEXIBtE.— A 

flexible  tube,  two  or  three  feet  In  length, 
with  a  mouthpiece  on  one  end,  arranged 
to  be  attached  to  the  outlet  of  a  speaking 
tube  for  greater  convenience  In  talking: 
the  mouthpiece  may  thus  be  held  close  to 
the  lips. 

Manufacturer*! 

Breeze  Metal  Hose  Mfg.  Co.,   22  Calumet 
St.,    Newark,   N.  J. 

New      York      Oaa     Tubing     Co.,      886-810 
Greenwich  St.,  New  York,  N.   Y 

Ostrander  ft   Co,   W.    R.,    371   Broa< 
New  York.  N.  Y. 

SPEAKING  TUBE,  RIGID— A  light  tin 
tube,  about  1  Inch  In  diameter,  installed 
Li  ,many..re8|denceB,    apartment    buildings 


si" ..,_    ,.,,„,,,.,-     ,,:I 

.  —  -..e  floor  to  another.    They 
ally    connected    to    the    plate    can 
electric  bell  puah  button  and  the  1 
In    the    main    entrance.      They   a_ 
quite    extensively    replaced    in    the    larger 
buildings  by  interior  telephones. 
Manufacturers: 
Berger  Bros.  Co..  229-237  Arch  St..  Phlla- 

rlelphla.  Pa. 
Cory  ft  Son.  Inc.,  Charles,  181-187  Varlck 

St..  New  York.  N.  Y. 
Foliansljee    Bros.    Co.,    liberty.    2nd,    3rd 

Aves.   ft  Short  St.,"  Pittsburgh,  Pa. 
Manhattan  Electrical  Supply  Co.,   Inc.,   17 

Park  PI.,   New  York.  N.  Y. 
Ostrander   A   Co.,    W.   R..   371   Broadwai 
New  York,  N.  Y. 


When  writing  to  manufacturers  please 

mention  the 
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Wheeler  Condenser  &  Engineering  Co., 
Csiteret,  N.  J.      (Brass.) 

SPECIAL  AUTO  FLEXTUBE.  —  Trade 
name  for  nonmetalllc  conduit  for  automo- 
bile wiring  manufactured  by  the  National 
Metiil    Holding    Co.,    Fulton    Bldg.,    Pitta- 

SPECIAL  CHEMICALS  CO.  —  Highland 

Pork,  111.     Mar- -  —  --•■»—' 


Caryl  Cody   Pfanstlehl;   general 

manager,  Edmund  11.  Eltel. 

SPECIALTY  DEVICE  CO.,  THE.— IS*  SV. 
3rd  St.  Cincinnati,  Ohio.  Manufacturer  of 
linemen's  tools.  Business  established  1911. 
President,  S.  M.  Newburgh;  vice-president 
and  general  manager,  S.  J.  Mack;  secre- 
tary, F.  N.  Blerce;  treasurer  and  genera! 
manager,  Ralph  Pappenhelmer.  Sales  rep- 
resentative. C.  H.  Johnson,  301  Rial  to 
Bldg.,  San  Francisco,   Cal, 

SPECIALTY  SHOE  MACHINERY  CO— 
201  W.  Colorado  Ave.,  St  Joseph,  Mo. 
Manufacturer  of  electric  shoe  nailing  ma- 
chines. President.  James  Bragg;  general 
manager,  J.  R.  Kathrens. 

SPECIFIC  CONDUCTANCE.— See  Con- 
ductivity. 

SPECIFIC  GRAVITY— The  relative  den- 
sity of  any  substance  as  compared  with 
that  of  water  (In  the  case  of  liquids  and 
solids)  and  of  air  (in  the  case  of  gaaes). 
The  special  gravity  of  water,  which  is  Die 
most  naed  basis  of  comparison.  Is  therefore, 
1.  The  sp.  gr.  of  air  as  compared  with 
water,  la  0.002  at  ordinary  atmospheric 
pressure  and  temperature.  With  water  ua 
the  basis,  the  sp.  gr.  of  gases  Is  expressed 
as  a  very  small  number.  For  this  reason 
atmospheric  air  is  taken  aa  the  basis  of 
comparison  for  gases,  and  Its  sp.  gr.  is  then 


SPECIFIC  RESISTANCE.  — See  Resis- 
tivity, 

SPECO. — Trade  name  for  soldering  pusle, 
flux,  compounds,  etc.,  manufactured  by  the 
Special   Chemicals  Co.,   Highland  Park.  III. 

SPECTRO Trade  name  for  photographic 

lighting  equipment  manufactured  by  the 
Joseph  Oelb  Co.,  612  W.  36th  St.,  New  York, 


psen 


SPEED,   ANSWERING,   TELEPHONE— 

The  time  from  the  lifting  of  the  receiver 
from  the  hook  to  the  answnr  by  the  op- 
erator In  saying,  "Number,  please."  Three 
seconds    is   excellent    time;    It    la    usually 


itatlng  part-  of  a  roach  In 
much  more  than  it  does  at  other  apeeas 
above  and  below  this  critical  value.  It  is 
the  speed  at  which  a  force  due  to  an  un- 
balance of  the  rotating  part  has  a  period 
equal  to  the  natural  period  of  vibration  or 
tho  shaft  with  Its  load. 

SPEED   INDICATORS.— See  Tachometers. 

SPEED-LIMITING    SWITCH.  — A   safety 

to  prevent  excessive  speed  when  It  is  oper- 
ating "Inverted"  or  from  the  d-c.  end.  At 
a  speed  above  normal  by  a  predetermined 
per  cent,  a  centrifugal  governor  weight,  re- 
volving on  the  shaft,  files  out  and  opens  a 
switch  mounted  on  the  pillow  block.  This 
switch  is  In  series  with  the  low- voltage 
release  colt  of  the  d-c.  circuit  breaker,  and 
Its  opening  causes  the  latter  to  go  out 
thus  shutting  down  the  converter. 

SPEEDOMETERS.— A  small  instrument 
employed  principally  on  automobiles,  elec- 
tric venicles.  electric  railway  test  cars,  etc., 
to  Indicate  the  speed  In  miles  per  hour.  II 
is  connected  through  gearing  t"  one  of  the 
running  wheels  or  axle  and  Is  usually  op- 
erated by  a  small  centrifugal  device  which 
moves  a  hand  across  a  dial  or  rotates  a 
drum.  It  differs  from  the  tachometer  In 
that  the  latter  usually  Indicates  the  speed 
of  a  shaft  in  revolutions  per  minute. 

Manufacturers: 

Adalt    Laboratories,    The,    825    Hennepl; 
Ave..  Minneapolis,  Minn. 

American  Speed  Indicator  Co.,  The,  New 
London.  Conn.     "Kenney."     (Marin    " 

BIDDLE.    JAMES    G..    1211-13    Arch 
Philadelphia,  Pa. 

Breeze  Metal  Hose  Mrg.  Co..  22  Calumet 
St,  Newark,  N.J.    (Speedometer  parts.' 

MI 


i  nn    cii.,   r- nuiuieiimm,    i-a.         i 

Johna-Manville,     Inc.,     Mndlson 
41st  St.,  New  York,  N.  Y. 

Stewart- Warner  Speedometer  Corp.,  1828 
Dlveraey  Pkwy.,  Chicago,  HI. 

SPEER  CARBON  CO— St.  Marys,  Pa. 
Manufacturer  of  carbons  and  carbon  prod- 
ucts. Business  established  1899.  President 
and  general  manager,  J.  S.  Speer;  vice- 
president,  William  Kaul;  secretary  and 
treasurer.  G.  P.  Fryling;  sales  manager,  J. 
Uetmont  Mosser.  Branch  office,  1270  Broad- 
way, New  York,  N.  Y. 

SPEIDEL,  J.  G.  —  Reading,  Pa.  Manu- 
facturer  of   electric   elevators   and   dumb- 


lator  Co.,  Salem,  Mass. 

SPENCER.  — Trade     name     for     motor- 
driven  air  compressors  and  vacuum  clean- 
'  ictured  by  the  Spencer  Turblnt 


Manufacturer    of    line 

gloves.  Business  established  1898.  Presi- 
dent and  general  manager.  H.  L  Seely: 
secretary,  F.  D.  Dumbar. 

SPENCER  LENS  CO.— 142  Niagara  St,. 
Buffalo.  N.  Y.  Manufacturer  of  lenses  for 
projection  lanterns.  President,  H.  N.  Ott; 
vice-president  L.  M.  Potter;  secretary,  A. 
O.  Potter;   treasurer,  M.  J.  Ryan. 

SPENCER  MFG.  CO.  —  Washington  & 
Comhlll  Sts.,  Boston,  Mass.  Manufacturer 
of  meter  seals  and  sealing  tools  and  name 
plates  for  electrical  machinery,  etc.  Busi- 
ness established  1B72.  S.  M.  Spencer  and 
Richard   E.  Beckert.   partners. 

SPENCER  REGULATOR  CO,  —  Salem. 
Mass.  Manufacturer  of  damper  regulators. , 
John  E.  Spencer,  owner. 

SPENCER  TURBINE  CO.,  THE— Hart- 
ford, Conn.  Manufacturer  of  electric  vac- 
uum cleaners,  blowers  and  air  compressors. 
President,  Ira  H.  Spencer;  secretary.  S.  E. 
1'hllMps  i  treasurer,  H.  II.  Richaruson.  Main 
office  and  factory,  Hartford,  Conn.  Branch 
office,    64  E.   Van  Buren   St.,   Chicago,  111. 

SPERMO.  —  Trade  name  for  lubricating 
urease  manufactured  by  the  Warren  Lubri- 
cant Co.,   20-25  Maurice  St.,  Buffalo,  N.  Y. 

8PERRY.  — Trade  name  for  desk  tele- 
phone bracket  manufactured  by  the  Kel- 
logg Switchboard  &  Supply  Co.,  Adams  ft 
Aberdeen   Sts.,    Chicago,   111. 

SPERRY  GYROSCOPE  CO.,  THE.— Man- 
hattan Bridge  Plaza,  New  York.  N.  Y. 
.Manufacturer  of  gyroscopes,  gyroscopic 
compasses,  searchlights,  projector  lamps 
and  ship  stabilisers.  President,  E.  A. 
Sperry;   vice-president,   C.   S.   Doran;    sales 


on  which  the  main  portion  of 
the  rotating  part  of  a  large  electrical  ma- 
chine la  built.  In  small  machines,  the 
armature  core  is  often  keyed  directly  to 
the  shaft;  but  In  large  machines,  partic- 
ularly those  of  low  speed,  the  necessary 
radial  depth  of  the  core  Is  such  that  a 
supporting  structure  is  desirable  and  this 
often  Is  given  the  [arm  of  a  spider.  Sim- 
ilar spiders  are  used  for  mounting  the 
magnetic  structure  of  a  revolving  field  ma- 
chine and  for  mounting  large  commutators. 
SPIELMAN'  ELECTRIC  CO.— 1931  Broad- 
way. New  York,  N.  Y.  Manufacturer  of 
telephones,  annunciators,  cigar  lighters  and 
other  electrical  specialties.     Max  H.  Splel- 

SPIEB  ELECTRIC  CO.  —  564  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
bells.      Partnership,    D.    J.    Spies   and    R. 


shank.  They  are  Intended  for  driving  Into 
walls  of  tunnels  and  other  mine  runways 
and  rooms.  The  roughened  portion  tends 
to  hold  the  spikes  In  place  when  strain  Is 
put  on  them.  These  spikes  are  generally 
used  for  mounting  Insulators. 

Manufacturer: 

Ames  ft  Co.,  W.,  Jersey  City,   N.  J. 

EFFICIENCY  ELECTRIC  CO.,  THE, 
East   Palestine,   Ohio. 

SPIKES,  TRACK  TIE.— The  spike 
driven  into  a  track  tie  to  hold  the  rail  In 
its  proper  position  on  the  tie.  There  are 
a  great  variety  of  track  spikes,  many  of 
which  have  certain  patented  features. 
Track  tie  spikes  are  of  two  general  types, 
those  that  are  driven  Into  the  tie  and 
those  that  are  turned  or  screwed  Into 
place.      Tola   latter    type    Is    known    as    a 
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■crew  spike.  It  has  the  advantage*  that 
It  does  not  split  the  tie  and  offers  a 
much  more  secure  hold;  however,  It  re- 
quires holes  to  be  bored  In  the  ties  and 
Is  therefore  more  expensive  to  Install. 
The  most  common  form  of  tie  spike  Is 
the  so-called  "hook  head"  spike  almost 
universally  used  on  steam  railroads  and 
Intei-urban  electric  lines. 
Manufacturers: 

Ames  &   Co..    W„   Jersey  City,   N.  J. 
Han alan- Buck    Mfg.    Co.,    212    N.    Third 

St..    St.     Lou  In,     Mo 
Inland     Steel     Co.,      let     National     Bank 

Bids.,    Chicago,    III. 
Moran    Bolt    &    Nut    Mfg.    Co.,    Main    A 

Florida    Sta..    St.    Louis.    Mo. 
SMITH    &    McCRORKEN.    INC..    407    B. 

18th   St.,   New   York.   N.   Y. 
Track  Specialties  Co.,  Inc.,  29  Broadwa 
New  York,  N.  Y.     "Trasco." 


Is  of  sufficient  length  and 
over  it  all  the  water  In  ( 
without  the  water  rising 


strength  to  pans 
he  time  of  flood, 
oo  high  In  paas- 


SPINNINO  LATHE8,  METAL,  MOTOR. 
DRIVEN — A  class  of  lathe  used  to  pro- 
duce special  forma  of  cups,  cones,  balls 
etc..  not  readily  made  by  dies  without 
great  expense,  by  bending  the  rapidly 
spinning  sheet  of  metal  to  take  the  shape 
of  a  wooden  form  mounted  on  the  head 
of  the  lathe.  The  process  la  used  prin- 
cipally with  the  nonferrous  metals,  brass, 
silver,  aluminum,  copper,  etc.,  although 
soft  steel  may  be  used  on  some  machlner 

Electric  motor  drive  has  the  name  ad 
vantages  for  this  aa  for  other  tathei 
namely,  flexibility  of  control  and  ease  c 
Installation  in  isolated  locations.  The  mo 
tor  may  be  mounted  on  the  machine  o 
may   drive   a   group  of   machines   from 


)   thin   bra  _    ,_. 

acorns,  balls,  etc..  and  other  decorative 
articles.  Many  of  the  smaller  fixture  manu- 
facturers do  not  have  the  necessary  spin- 
ning lathes  to  do  this  work  and  conse- 
quently have  these  parts  made  to  their 
specifications. 

Manufacturers: 

Andresen  Co.,  Jacob.  2BS  Third  Ave., 
S.,  Minneapolis,  Minn. 

Brass    Fixtures    Co.,     The.     Ptantsville, 

Cambridge     Brass     Co.,     815     Somervllle 

Ave.,   Cambridge.  Mass. 
DaHasBrasa  &   Copper   Co..   880  Orleans 


.   Chlca 


.  III. 


Edmunds  Co.,  Ltd..  J.  H..   226  Richmond 

St..   W..   Toronto,   Ont.,    Cnn. 
Empire  Stamping  &  Metal  Spinning  Co.. 

Inc..     88-90     Walker     St.,     New     York, 

N.    T. 
Frnnkel   Light   Co..   5016  Woodland   Ave.. 

Cleveland,    Ohio. 
Hyman    &    Co..    Inc.    Henry.    478    Broad- 
_way.   New  York,   N.   Y.     "Hyllt*  " 


N.    Y. 
Pittsburgh    Metal    Spinning    &    Stamping 

Co..  821-823  Loctiet  St.,  Pittsburgh,  Pa. 
Simplex     Metnl     Spinning     &     Stamping 

Co.,    Inc..    The,    24-94    New    Chamber* 

St.,   New  York.   N.   Y. 
STANDARD    ELECTRIC    &    MFG.    CO.. 

308    1st   Ave.,    E..    Cedar  Rapids,    Iowa. 

"Stelco." 
Universal    Metal    Spinning    &    Stamping 

Co..   Inc.,  718  Atlantic  Ave..   Brooklyn. 

N.    Y. 
SPIRALITE.— Trade    name    for    electric 
signs    manufactured     by     the     Commercial 
Utilities   Mfg.   Co..    160   N.   Wells   St..   Chl- 

SP1RITTINE  CHEMICAL  CO.— Wilming- 
ton, N.  C.  Manufacturer  Of  wood  pre- 
servatives,   etc. 

SPIRO  MFG.  CO.,  THE  C— New  York, 
N.  Y.  Manufacturer  of  portable  lamps, 
lamp  banes,  fiber  products.  Junction  boxes, 
etc.  Business  established  1910,  President, 
Charles  Spiro;  secretary  and  general  man- 
ager, F.  L.  Spiro;  treasurer.  W.  J.  Splro. 
Main  office  and  factory.  88  E.  131st  St.. 
New  York.  N.  Y.  Branch  office  and  fac- 
tory. Senate  Ave.  &  Georgia  St..  Indian- 
apolis.  Ind. 


SPIT  FIRE.— Trade  name  for  spark 
plugs  manufactured  by  A.  R.  Moaler  & 
Co.,  Mt.  Vernon.   N.  Y. 

SP1ZZERINKTUM.  — Trade  name  for 
water  treating  compound  manufactured 
by  the  Joseph  W.  Hays  Corp.,  Michigan 
City.   Ind. 

SPLICE,  SLEEVE.— A  splice  between 
ends  of  line  wire  which  is  made  by  slip- 
ping each  end  Into  one  tube  of  a  pair 
which  are  brazed  together.  The  pair  ia 
then  twisted  together  so  as  to  make  about 
three  or  four  turns.    It  requires  no  solder. 

SPLICE,  TAP.— Any  splice  which  at- 
taches' a  branch  to  a  main  line  without 
Interfering  with  the  continuity  of  the  main 

SPLICE,  THREE-WIRE.— A  splice  for 
open  wire  line  in  which  a  separate  piece 
of  wire  equal  In  length  to  the  overlap  of 
the  line  wires  ia  laid  Into  the  apliclng 
clamp  with  the  ends  of  the  line  wlrer 
and  twisted  up  very  much  like  the  so- 
called  Western  Union  splice.  It  is  very 
much  stronger  than   the  latter. 

SPLICE,     WESTERN.     UNION.— This 
the  usual  method  of  splicing  iron  wire 
an    open    wire    line.      The    two    ends    i 
overlapped   In  a  splicing  clamp  for  several 
Inches  and    the   whole    twisted   into  a  dis- 
tinct    "neck"     with     a     number     Of     close 
turns  at  one  end.     The  clamp  is  removes 
from  the  neck  and  applied  to  the  one  par 
white  the  other  end  le  finished  Into  clow 
turns.      It  was    known  and   used   even    be- 
fore the  days  of  the  Western  Union  Tele- 
graph  Co. 

SPLICERS,  CORD,  BELL;  TROLLEY 
AND  REGISTER.— Short  metal  tul— '-- 
fittings  into  which  the  adjacent  ends 
trolley  cord  or  rope  or  round  leather  i 
may  be  Inserted  and  fastened  together 
by  crimping  together.  If  tied  by  knotting, 
car   bell   and    register    cords    often    become 

too   short.      Henoe   these   splicers  are 

useful  In  Joining  broken  cords. 

Manufacturers: 

Anderson  Mfg.  Co.,  Albert  &  J.  M.. 
305  A  St..   Boston,   Mass. 

Canadian  General  Electric  Co.,  Inc..  212 
King   St.,    W„    Toronto,    Ont..    Can. 

Electric  Materials  Co..   The,   North  East, 

Electric    Railway    Equipment     Co..     2900 

Cormany  Ave..  Cincinnati,  Ohio. 
Holland  Trolley  Supply  Co..  162S  E.  48xd 

St.,  Cleveland.  Ohio.  ,    . 

Johns-Pratt  Co.,   The,    65E    Capitol   Ave., 

Hartford,   Conn. 
OHIO      BRASS     CO..      THE.      Mansfield, 

Ohio.      "O-B."  ,   .     _ 

Pacific    Metal     Works.     153-159     1st     St.. 

WESTINGBOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1396-1402.) 

SPLICERS,  TROLLEY  WIRE — Special 
forma  of  trolley  ears  arranged  to  splice 
broken  trolley  wire  ends  or  to  connect 
ends  during  erection.  They  take  the  place 
of  splicing  sleeves  formerly  much  used. 
They  grip  the  wire  mechanically  and  se- 
curely without  soldering,  which  Is  trouble- 
some and  anneals  the  trolley  wire.  The 
wired  ends  are  passed  through  upward 
curving  openings  and  clamped  by  set 
screws,  clutches  or  other  means.  The  pre- 
ferred designs  give  an  easy  approach  from 
the  trolley  wire  to  the  hody  of  the  splicer 
with  a  smooth  underrun.  so  that  minimum 
wear  and  arcing  results  from  passage  of 
the   trolley   wheels. 

Manufacturers: 

American  Mine  Door  Co.,  The,  Canton, 
Ohio.      "Canton."  «*»•«■ 

Anderson  Mfg.  Co..  Albert  &  J.  M.,  289- 
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St.. 


Canad Ian" General" Electric  Co..  Ltd.,   212 

King  St.,  W.,   Toronto.  Ont.,  Can. 
Electric    Railway    Equipment    Co..     2900 

Cormany  Ave.,   Cincinnati.  Ohio.   "K-I. 
GENERAL     ELECTRIC    CO..      Schen™- 

tady,  N.  Y.  (See  adv.  JW»  220?:12,2',-'1 
Holland  Trolley  Supply  Co..   1823  E.   43rd 

St..    Cleveland.   Ohio. 
'ohns-Pratt  Co..   The, 

OHM  *aSr-«>..     ™=.     ■<-.•>.». 
Pacific"  Metal  Works,  153-159  1st  St.,  San 


WHSTmOHOUSlS    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa-    (See  display 
adv.   pages   1896-1402.) 
SPLICES,     CABLE. — See     Joints,      cable 
ipllclng. 

SPLICING   CLAMPS.— See   Clamps,   llne- 
nen's  splicing. 


-  See     Links,     pull 


SPLICIM_ 

and    splicing. 

SPLICING     LI 
chain,   splicing. 

?.p<- ICING  SLEEVES.— See  Sleeves, 
cable  splicing,  lead;  Sleeves,  paper,  for 
cable  conductors:  Sleeves,  trolley  wire 
splicing;  Sleeves,  wire  splicing,  miscellane- 

SPLINTER,  H.— 3141  N.  Clark  St.,  Chi- 
cago, in.  Manufacturer  of  electrically 
lighted  signs.     Proprietor,   H.   Splinter 

SPLIT    KNOBS.— See    Knobs,    porcelain, 

SPLIT    TUBES.— See   Tubes,    split. 

SPLITDORF  ELECTRICAL  CO.— New- 
ark, N.  J.  Manufacturer  of  automobile  ig- 
nition equipment.  Business  established  18SS 
President,  R.  W.  Sutherland;  secretary  C 
Kratsch;  treasurer.  J.  O.  Srlti.  Main 
office  and  factory.  98  Warren  St.,  New- 
ark, N.  J.  Branch  offices.  SI  Brookllne 
Ave..  Boston,  Mass.;  5943  Ellsworth  Ave 
Pittsburgh.  Pa.;  1215  S.  Hope  St..  Los 
Angeles,  Cal. :  1022  Geary  St..  San  Fran- 
cisco. Cal.;  1828  Broadway.  Seattle,  Wash.; 
469  Yonge  St.,  Toronto,  Ont..  Can.;  Split- 
dorf  Service  &  Sales  Co..  2900  S.  Michigan 
Ave.,  Chicago.  111.:  403  S.  Ervay  St.,  Dal- 
las, Tex.;  129S  Woodward  Ave..  Detroit, 
Mloh.;  1821  Locust  St.,  Kansas  City.  Mo  ; 
818  Hennepin  Ave..  Minneapolis,  Minn. 
Sales   office,    £25    W.    5Tth    St.,    New   York, 


ihlnery   manufactured    L,     .... ,,.,...„ 

Machinery  Co.,  3201-3219  E.  Riverside 
Ave.,  Spokane.  Wash. 

SPOKANE  CULVERT  &  TANK  CO.— 
Spokane,    Wash.      Manufacturer   of   tanks. 

SPOOLS  FOR  CORD  AND  WIRE, 
METAL.— These  are  usually  made  from  a 
rolled  tube  of  tin  or  other  metal,  with  a 
disk  or  plate  of  the  same  metal  riveted 
to  each  end.  They  are  used  largely  for 
spooling  wire  In  quantities  up  to  G  or  10 
lbs.  They  can  be  readily  Imprinted  dur- 
ing manufacturing  and  are  low  In  cost. 
Also    see    Reels,    wire,    miscellaneous. 


American      Insulating      Machinery       Co., 
Fairhlll    ft-  Huntingdon    Sts.,    Philadel- 
phia,   Pa.      "American." 
SPOOLS     FOR     CORD     AND     WIRE,   - 
WOOD.— Spools  made   from   well  seasoned 
wood,  the  smaller  sizes  being  turned  from 


rigid  and  will  not  cut  the  Insulation. 
Larger  sizes  of  wood  spools  are  built  up 
rather  than  turned.  Also  see  Reels,  wire, 
miscellaneous. 

Manufacturer*: 

Estes  &  Sons,  E.  B.,  382-384  5th  Ave., 
New    York,    N.    Y. 

McQllI  Mfg.  Co.,  Valparaiso.  Ind.     "Unl- 


.   .   Mass.     ""Hasco." 
Wilmington    Fibre    Specialty    Co.,    Wil- 
mington,  Del. 
Wonder    Spool    Co..    1!    Wormwood    St.. 

Boston,    Mass. 
Woodlurnlng  Products  Co.,   Inc.,   Qulnry, 

SPOTLIGHT— Tr.nle  name  for  flash- 
light manufactured  by  the  American  Ever 
Ready  Works  of  the  National  Carbon  Co., 
Long  Island  City,  N.  Y. 

SPOTLIGHTS,  AUTOMOBILE.  —  These 
are  projecting  lamps  consisting  of  a  small 
low-voltage  Incandescent  lamp  mounted  In 
a  reflector,  usually  nearly  parabolic.  The 
whole  unit  Is  mounted  on  an  adjustable 
swivel  Joint  and  secured  to  a  bracket 
which  clamps  onto  the  metal  supports  for 
the  top  or  to  the  side  of  the  windshield 
of  an  automobile.  Its  purpose  Is  to  pro- 
vide a  narrow  Intense  beam  of  light  of 
sufficient  strength  to  pick  out  distant  road 
signs  and  objects  at  night.  They  are  also 
extensively  used  for  Illuminating  the  side 
of  the  road  to  avoid  th"  possibility  of 
going  off  the  road  Into  a  ditch  when  other 
motorists'  bright  headlights  are  confusing. 
They  have  a  small  switch  nt  the  back  of 
the  reflector  to  turn  the  lamp  on  and  off. 

Manufacturers: 
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ANDERSON  ELECTRIC  &  EQUIPMENT 
CO..  Chicago.  111.  AutoReellte  1b  the 
trade  name  for  a  combined  automobile 
windshield  spotlight,  and  an  extension 
trouble  light.  The  AutoReellte  Is  al- 
ways electrically  connected  with  the 
troubl. 


orrts  t 


find   c 
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make.  By  loosening  the  nut.  the  lamp 
can  be  extended  to  any  location  of  the 
car  for  Inspection,  there  being  12  feet 
of  cord.  If  desired,  the  lamp  can  be 
suspended  or  attached  to  any  eonvenl- 

Ulumlnatlon  over  the  area  desired.  The 
standard  model  H-S  Is  a  suitable  size 
for  the  average  automobile.  The  lamp 
lens  Is  8  Ins.  In  diameter,  and  21  candle 
power.  Sport  model  B-T,  is  a  handsome 
and  powerful  searchlight  for  bigger 
cars.  It  provides  a  27  candle  power 
ray,  and  the  lens  la  7  Ins.  In  diameter. 
These  models  are  finished  In  black 
enamel,  nickel  trimmed,  fitted  wltl 
convex  lens,  equipped  with  a  Mazda  C, 
nitrogen  lamp  In  a  silvered  parabolic 
reflector.  The  switch  ts  conveniently 
located    at    the   back   of   lamp,    with    or 


The  AutoReellte 

without.  314  In.  rear  mirror  giving  com- 
plete view  of  the  road  behind.  The  D 
luxe  model,  SB-T.  Is  similar  to  mode 
B-7.  except  for  the  flntsh,  which  li 
highly    polished    all- nickel     that    neve 


with  a  safety  catch  that 

Ing  the  lamp  above  the  limit  prescribe. 
by  law  In  many  States,  but  when  turnec 
to  the  right  or  left.  It  can  be  raised  at 
desired,  to  read  road  signs,  etc.  Ad- 
justment Is  provided  to  allow  for  varia- 
tion In  slopes  of  windshield  frames  on 
different  cars.  Standard  AutoReelltes 
are  provided  with  flat  base  brackets 
by  means  of  which  they  can  be  at' 
Inched  to  the  frame  of  a  olosed  car  or 
to  a  truck  cab.  Model  MB-7  is  for  use 
on  motorboats.  It  Is  equipped  compkn 
ready  for  mounting,  with  deck  mount- 
ing plate.  6  volt.  27  candle  power,  nitro- 
gen Mazda  C  lamp,  switch,  and  5  feel 
of  cord  for  connecting  to  battery.  It 
can  be  extended  to  12  feet  If  desired. 
Diameter  of  tamp  lens  Is  7  Ins.,  is  fin- 
ished in  black  enamel,  nickel  trimmed. 
See  display  advertisement  on  page  1294. 


Campbell  Co..  A.  S.  1(1  Prescott  St.. 
East   Boston,    Mass.      "Cello." 

Fowler  Lamp  &  Mfg.  Co.,  11  E.  24th  St.. 
Chicago.    III. 

Franco  Electric  Corp..  Franco  Bldg.. 
Brooklyn,  N.  Y. 

Gllflllan  Bros..  Inc.,  Los  Angeles.  CaL 

Gray   &   Davis,    Inc.,    Boston.    Mass. 

Howe  Lamp  &  Mfg.  Co.,  116-123  E.  On- 
tario St..  Chicago.  III. 

Jaeger  Co..  H.  J.,  280  Park  Ave.,  Wee- 
haw  ken.   N.   J. 

K-D  Lamp  Co.,  The,  108-12  W.  3rd  St., 
Cincinnati,   Ohio.      "K-D." 

Kllborn-Sauer  Co..   Fairfield.   Conn. 

National  Spot  Light  Co.,  605  California 
Bldg..  Los  Angeles.  Cel. 

Pittsburgh  Electric  Specialties  Co.,  451- 
463  Greenwich  St.,  New  York.  N.  Y. 
"Pittsburgh." 

Raydex  Mfg.  Co.,  Brack  enridge.  Pa. 
"Raydex." 

Rose  Mfg.  Co..  910  Arch  St..  Philadel- 
phia,   Pa.      "Neverout." 

S  &  M  Lamp  Co..  118  W.  36th  St.,  Los 
Angeles.   Cal. 

Standard  Metal  Mfg.  Co.,  Chestnut  Jef- 
ferson &  Malvern  Sts..  Newark,  N.  J. 
"Standard." 

Stewart -Warner  Speedometer  Corp..  1828 
Diverse/   Pkwy..    Chicago,    III.      "Stew- 


WAKEFIELD  BRASS  CO.,  THE,  F.  W., 
Vermilion,  Ohio.  The  "Red  Spot" 
Searchlight  la  a  thoroughly  first  class 
spot  light  containing,  as  a  patented 
feature,  a  ruby  glass  Cylinder  which 
slides  forward  at  a  touch  of  a  button 
and  encircles  the  bulb,  thus  changing 
all  the  reflected  light  rays  to  brilliant 
red  and  serving  as  an  emergency  dan- 
ger signal.     To  a  car  that  has  stalled 


The 


'Red    Spot" 


or  suffered  accident  or  Is  held  up  for 
roadside  repairs,  this  emergency  signal 
provides  protection  and  security  which 
no  other  light  can  give.  A  simple  yet 
positive  focus  adjuster,  trouble -proof 
and  rattle-proof  switch,  and  facility 
for  renewing  the  bulb  from  the  rear, 
are  other  outstanding  advantages  of 
the  "Red  Spot.1'— Adv. 
Williams  Mfg.  Co.,   Inc.,  125  W.  S6th  St.. 

Los  Angeles.  Col. 
SPOTLIGHTS,  STAGE.— Stage  spotlights 
are  used  to  Illuminate  intensely  a  small 
portion  of  a  stage  or  to  single  out  one  or 
more  persons  in  a  group.  They  are  gen- 
erally made  In  enclosed  cabinets,  consist- 
ing of  an  arc  lamp,  and  lens  with  a  shut- 
ter, rheostat  and  adjustable  focusing  ar- 
rangement to  permit  variation  In  the  size 
of  the  spot,  its  Intensity,  etc.  In  addition. 
a  holder  for  color  screens  Is  also  provided 
so  that  the  various  colors  may  be  thrown 
on  the  brightly  lighted  zone.  Concentrated- 
filament  Incandescent  lamps  are  being 
used  In  some  theaters  now  In  place  of 
arcs  for  the  spotlights  because  of  their 
simplicity  of  control;  the  lamps  used  for 
this  purpose  are  the  same  type  of  incan- 
descent b  as  for  mot  ion -picture  projection. 
Manufactursrs: 
Beseler  Co..    Charles,    131-33   E.   23rd    St.. 

New  York,  N.  Y. 
BRENKERT  LIGHT  PROJECTION  CO.. 
49  Cortland  Ave.,  Detroit,  Mich.  "Cres- 

Chleago  Stage   Lighting  Co..    112   N.    La- 

Salle    St.,    Chicago,    111.      "Baby    Spot." 

Electrical     Products     Corp..     1128-34     W. 

16th  St.,   Los  Angeles.  Cal. 
Mcintosh    Stereoptlcon    Co.,    30    E.    Ran- 
dolph St.,  Chicago.  III. 
NATIONAL    X-RAY    REFLECTOR    CO.. 
236  W.  Jackson  Blvd..  Chicago.  111.  "X- 
Ray."      (See  display  adv.   page  1405.1 
Pennerather,   James  8.,    358  W.  43rd  St.. 

New  York.  N.  Y. 
Universal    Electric    Stsge    Lighting    Co., 
240    W.    60th    St.,    New    York,    N.    Y. 
"Klfegl." 
Williams.      Brown     A      Earle.      Inc.,     918 

Chestnut  St.,  Philadelphia,  Pa. 
SPRAGUE,  FRANK  JULIAN.— An 
American  electrical  engineer  and  Inventor, 
born  at  Milford,  Conn..  1857.  He  graduated 
at  Annapolis  Naval  Academy  In  1878,  and 
entered  active  naval  service.  In  1882  he 
was  appointed  a  member  of  the  Jury  of 
awards  at  the  Crystal  Palace  electrical 
exhibition,  London,  where  he  conducted  all 
the  tests  on  dynamoe  lee  trie  machinery, 
electric  lamps,  and  gas  engines,  his  re- 
port being  published  in  full  by  the  Navy 
Department.  He  resigned  from  the  Navy 
in  1883.  and  became  assistant  to  Thomas 
A.  Edison.  A  year  later  he  founded  the 
Sprague  Electric  Railway  &  Motor  Co.  and 
afterwards  the  Sprague  Electric  Elevator 
and  the  Sprague  Electric  Companies,  the 
latter  being  now  the  Sprague  Electric 
Works  of  the  General  Electric  Co.  He 
Is  recognized  as  one  of  the  pioneers  in 
electric  railway  work.  In  1887.  he  installed 
in  Richmond,  Va..  the  first  electric  street 
railway  that  remained  In  continuous  opera- 
tion since  It  was  placed  In  service.  He 
Introduced    the    high-speed    electric    eleva- 

"  ' "id  the  multiple-unit  «y-»™ 

In    control    and    operi 

JJt,   .,„„  „  iber  of  the  electrical   . 

mission  which  had  charge  of  the  electrifi- 
cation  Of  the   New   York   Central   Railroad 


terminal  In  New  York  City,  and  was  co- 
Inventor  of  Its  protected  third  rail.  He 
was  chairman  of  committees  on  electricity 
and  ship  construction  of  the  United  States 
Naval  Consulting  Board;  and  Is  president' 
of  the  Sprague  Development  Corp.  and  the 
Sprague  Safety  Control  &  Signal  Corp., 
which  Is  introducing  his  system  of  auto- 
matic braking  control  of  trains.  Mr. 
Sprague  was  president  of  the  American 
Institute  of  Electrical  Engineers  In  1892- 
93.  In  1910  he  received  the  Edison  Medal. 
awarded    by   the   Edison   Medal   Committee 

of  the  A.  i.  E,  E. 

SPRAGUE   CANNING   MACHINERY  CO. 

■222  N.    Wabash   Ave..   Chicago.   III.   " 
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SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.— New  York,  N. 
Y.  Manufacturers  of  motors,  controllers, 
generators,  switchboards,  panelboards.  elec- 
tric hoists,  winches,  exhaust  fans,  conduit 
and  cable.  General  manager.  S.  W.  Hall. 
Main  office.  527-531  W.  34th  St.,  New  York. 
NY.  Factories.  Bloomfleld,  N.  J.:  New  Ken- 
sington. Pa.;  Maspeth.  L.  I..  N.  Y.  Branch 
offices,  Fisher  Bldg.,  Chicago.  lU.i  Wlther- 
spoon  Bldg.,  Philadelphia,  Pa.:  84  State 
St.,  Boston,  Mass.;  American  Bldg.,  Balti- 
more, Md.:  Oliver  Bldg.,  Pittsburgh.  Pa.; 
Illuminating  Bldg.,  Cleveland,  Ohio;  Trac- 
tion Terminal  Bldg.,  Indianapolis.  Ind. ; 
Provident  Bank  Bldg..  Cincinnati.  Ohio; 
Citizens  &  Southern  Bank  Bldg.,  Atlanta. 
Ga.;  pierce  Bldg.,  St.  Louis.  Mo.;  Public 
Service  Bldg.,  Milwaukee,  Wis.;  Dwlgfit 
Bldg.,  Kansas  City,  Mo;  Rlalto  Bldg..  San 
Francisco.  Cal. ;  Colman  Bldg..  Seattle. 
Wash. :  Electric  Bldg..  Portland.  Ore. ; 
Corporation   Bldg..   Los   Angeles.    Cal. 

SPRAQUEDUCT— Trade  name  for  rigid, 
hlack  enameled  conduit  manufactured  by 
the  Sprague  Electric  Works  of  General 
Electric  Co.,  627-631  W.  34th  St.,  New 
York,   N.   Y. 

SPRAQU  EL  ETS.— Trade  name  for  con- 
duit outlet  boxes  for  exposed  wiring  man- 
ufactured by  the  Sprague  Electric  Worke 
of  General  Electric  Co.,  627-681  W.  34th 
St.,  New   York,   N.   Y. 

8PRAGUNS.— Trade  name  for  paint 
spraying  outfits  manufactured  by  W.  N. 
Matthews  &  Brother,  Inc.,  2912  Easton 
Ave..  St.  Louis,  Mo. 

SPRAY  ENGINEERING  CO.— Boston, 
Mass.  Manufacturer  of  cooling  ponds, 
generator  cooling  equl-'nent.  air  condition- 
ing apparatus,  etc.  President.  Lee  H, 
Parker:  secretary  and  treasuisr  Main 
office,  Boston.  Mass.  Branch  afflce,  457 
Peoples  Gas   Bldg.    Chicago.   Til. 

SPRECHER  MFG.  CO..  INC.,  P.  W.— 
Milwaukee.  Wis.  Manufacturer  of  fixture 
suspensions  and  joints. 

SPRING  CONNECTORS.— See  Connec- 
tors,  spring  clip. 

SPRING  HAMMERS.— See  Drills,  ham- 
mer and  spring. 

SPRING   STEEL.— See   Steel   for   springs. 

SPRINGFIELD.— Trade  name  for  water- 
tube  boilers  manufactured  by  the  Spring- 
field Boiler  Co.,  Springfield.  Ohio. 

SPRINOFIELD  BOILER  CO. — Spring- 
field, 111.  Manufacturer  of  water- tube 
boilers.  President,  Owsley  Brown;  vice- 
president  and  sales  manager.  J.  S.  Ham- 
merslough:  secretary.  H.  H.  Dlckermann. 
Main  office  and  factory.  Springfield.  111.  . 
Branch  offices.  651  Marquette  Bldg..  CM- 
SPRINGS,  BRUSH-HOLDER.  —  Brush- 
holder  springs,  to  be  used  with  the  large. 
variety  of  brushes  and  brush  holders,  are 
made  In  a  number  of  forms  and  styles. 
Small  motors  of  the  fractional -horsepower 
tvpes  and  similar  small  generators  gen- 
erally have  small  carbon  brushes  with  a 
helical  spring,  which  in  many  cases  acts 
as  the  connecting  lead.  This  principle  Is 
also  used  On  some  larger  motors,  many 
automobile  starting  and  lighting  motors 
and  generators  being  equipped  in  this  way. 
In  larger  motors  the  tension  Is  applied  to 
the  brush  by  means  of  a  flat  colled  spring. 
Other  types  have  colled  wire  springs  which 
,|[her  exert  pressure  on  the  whole  brush 
holder  or  on  a  separate  arm  which  presses 
against    the   brush. 

Mauufacturers: 

AMERICAN  STEF-L  &  WIRE  CO..  sales 
offices  in  principal  cities.  See  diBplay 
adv.    page   1240    for   list   of  otH< 
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iUust  rations     and     descriptions     of    our 
products.    We  manufacture  a  complete 
line   of  springs   for  brush  holders  and 
other  purposes.— Adv. 
Barnes  Co.,  The  Wallace.  Bristol,  Conn. 

"Barnes-Made." 
Cary  Spring  Works,  140-242  W.  29th  St.. 

New  York.  N.  T. 
Cuyahoga    Spring   Co..    The,    10252    Berea 

Rd..   Cleveland.  Ohio. 
Dunbar  Bros.  Co.,    The,    Bristol,    Conn. 
Farrlngton      &     Co.,      28-30     Orand     .St., 

Mount  Vernon.  N.  T. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady. N.  Y.   (See  adv.  pages  1203-1223.) 
Lee  Spring  Co.,  The,  847-51  Claason  Ave., 

Brooklyn,    N.    Y.      "Lee -Built." 
Standard   Electric  Machinery    Co  .    Balti- 
more,   Md.      "Standard -Baltimore." 
Union    Spring   ft    Mfg.    Co..    1207    Fulton 

Bldg.,  Pittsburgh,   Pa. 
Wlekwire    Spencer    Steel    Corp.,    Worces- 
ter. Mass. 
SPRINGS.       BURGLAR- ALARM       CON- 
TACT.—Circuit -closing    devices    consisting 
of  contact  springs  of  either  the  normally 
open  or  closed- circuit  type   and  of  special 
designs    for   mounting   on    doors,    windows, 
etc.,    in    such    positions    that    the    contacts 
will  be  operated  by  the  movement  of  these 
respective  parts. 
Manufacturers, 

AMERICAN  STEEL,  ft  WIRE  CO..  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  am' 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  springs.— Adv. 
Barnes  Co.,  The  Wallace,  Bristol.  G 

"Barnes-Made." 
Gary  Spring  Works,  240-212  W.  2ath 

New  York,  N.  Y. 
Cuyahoga    Spring  Co..    The,    10262    Berea 

Rd.,   Cleveland.  Ohio. 
EDWARDS    ft    CO.,    INC.,    140th    ft    E: 

terlor    Sts..    New  York,    N.    Y. 
Farrlngton  ft  Co.,  28-30  Grand  St.,  Mount 

Vernon.  N.  Y. 
Lee  Spring  Co.,  The,  S47-K1  Classon 

Brooklyn,   N.   Y.      "Lee-Built." 
Stanley  ft  Patterson,  34  Hubert  St..  New 

York.    N.    Y.      "DeVeau." 
UNITED  ELECTRIC  APPARATUS   CO. 
1529-33  Columbus  Ave.,  Boston.  Mass. 
SPRINGS,  CAR  SEAT.— Spiral  coil  com 
presslon    springs    usually   of   conical    shapi 
used    In   the   cushions    and    backs   of   cfti 
aeats  to  make  them  more  comfortable  than 
plain  nonaprlng  seats. 
Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO..  salt 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  ou' 
products.  We  are  the  largest  manufac- 
turers of  springs  of  this  class.— Adv. 
Brill  Co.,  The,  J.  Q..   62nd   St.   ft  Wood 

land  Ave.,   Philadelphia,  Pa. 
Cary  Spring  Works,  240-242  W.   23th   St., 

New  York.    N.  Y. 
Union   Spring  ft   Mfg.   Co.,   120T   Fulton 

Bide..  Pittsburgh.  Pa.  , 

SPHINQS,  DOOR  OPENER  OR  PUSH 
OUT.— A  small  spring  operating  a  pin 
used  with  some  types  of  electric  doo: 
openers  to  push  the  door  ajar  when  the 
latch  Is  released. 
Manufactureri: 

AMERICAN  STEEL  &  WIRE  CO.,  sale; 
offices  in  principal  cities.  See  display 
adv.  page  1240  Tor  list  of  offices  and 
Illustration  a  and  descriptions  of  our 
products . — Adv. 
Barnes  Co..  The  Wallace,  Bristol,  Conu. 

' '  Barnes-  Made ." 
Cary  Spring  Works.  240-242  W.   29th  St.. 

New   York.   N.    Y. 
Cuyahoga    Spring   Co.,    The,    10252   Berea 

Rd..   Cleveland,    Ohio. 
EDWARDS    ft    CO..    INC.,    140th    ft    Ex- 
terior Sts.,  New  York,  N.  Y. 
Farrlngton  ft  Co..  28-30  Grand  St.,  Mount 

Vernon.   N.  Y. 
1*8  Spring  Co.,  The.  347-51  Classon  Ave.. 

Brooklyn,    N.    Y.       "Lee- Built. " 
New  York  Wire  &  Spring  Co.,  Hoboken. 

N.   J. 
Union    Spring    ft    Mfg.    Co.,    1207    Fulton 

Bldg..  Pittsburgh.  Pa. 
SPRINGS,     ELECTRIC    VEHICLE    AND 
TRUCK.— These     springs     are     similar     to 
those    used    on    the    gasoline    automobile, 
eieept   as   they  _     .-.=..  ,.— 


tie    strain    on    the    springs    lsl    therefore 

Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO.,   sales 
offices  in   principal   cities.      See  uiaplay 


Barnes  ( 


the  relatively  heavier  load  Imposed  t 
storage  batteries  and  by  the  usually 
speeds    required    of    the    -•—*-'-    — 


...     ...  .    _    vehicle. 

range  of  operations   keeps 

roads  of  a  generally  good  -'-- ' 


■.,    The  Wallace,   Bristol,   Conn. 
"Barnes- Made." 
Brill  Co.,   Tne  J.   G.,   62nd   St.  ft   Wood- 
land  Ave.,    Philadelphia,    Pa. 
Cary  Spring  Works,  24U-242   W.  29th  St., 

New    York,  N.    Y. 
Farrlngton  ft  Co..  28-30  Grand  St.,  Mount 

Vernon.  N.  Y. 
Lee  Spring  Co.,  The,  34T-51  Claason  Ave., 

Brooklyn,    N.    Y.      "Lee -Built." 
New  York  Wire  ft  Spring  Co.. 

N.  J. 

SPRINGS,  ELECTRICAL  INSTRU- 
MENT.—In  most  electrical  Indicating  In- 
struments the  deflecting  torque  is  counter- 
balanced by  the  torslun  ot  some  spring. 
These  springs  may  be  helical  or  spiral. 
They  are  made  of  nonmagnetic,  noncor- 
rodlble  and  no noxidi sable  material,  usual- 
ly phosphor-bronze.  In  the  case  of  moat 
moving -coll  indicating  Instruments  a  pair 
of  springs  Is  used  that  serve  to  conduct 
the  current  to  and  from  the  moving  coli 
and  also  provide  the  restoring  or  counter- 
Dalanclng  torque. 
Manufacturers: 

AMERICAN   STEEL  ft   WIRE  CO..  sales 
ottlCLB   In   principal   cities. 
adv.    page    1M0    ior    list   ■ 

products.  We  manuiacture  a  complete 
line  of  springs  used  In  the  manufacture 
of  electrical  Instruments. — Adv. 

Barnes  Co..  The  Wallace,  Bristol.  Conn. 
"Barnes- Made." 

Bunnell  &  Co.,  J.  M.,  82  Park  Place.  New 
York,  N.  Y.     "Bunnell." 

Cary  Spring  Works,   240-242  W.  29th  St., 


Vernon.  N.   Y 

GENERAL     EL ..,..      

tady.  N.  Y.   (See  adv.  pages  1203-1223.) 

Lee  Spring  Co..  The,  34T-61  Classor 
Ave.,    Brooklyn,    N.    Y.      "Lee-Built." 

Manroas  ft  Sons.  F.  N..  Forestvllle,  Conn 

New  York  Wire  ft  Spring  Co..  Hoboken 
N.  J. 

SPRINGS,  MISCELLANEOUS  CON 
TACT.— A  very  large  variety  of  springi 
of  various  shapes  and  sizes  Is  used  in  elec 
trlcal  devices  for  breaking  temporary  con- 
tacts. They  are  usually  of  brass,  bronze 
or  nickel  silver,  and  generally  have  their 
contact  points  tipped  with  some  metal 
which  does  not  burn  away  readily,  such  as 
tungsten,  silver,  platinum,  etc.  For  these 
points  see  Points,  contact  and  sparking. 

Contact  springs  are  used  very  widely  In 
the  telephone  operation  and  in  printing 
telegraph  and  other  communication  cir- 
cuits In  connection  with  miscellaneous  re- 
lays, keys  and  switches.  Some  of  the 
more    common    types    of    springs    for    this 

Tension  Spring.  A  apring  Which  pro- 
duces pressure  but  does  not  carry  any 
electrical  circuit.     It  Is  used  In  relays  and 

Main  Contact  Spring.  One  of  the  contact 

springs  of  a  relay  which  normally  touches 
a  back  contact,  but  which  touches  the 
front  contact  Instead  when  the  felay  Is 
..   ,__  "ei  ore -urea*   t 

,„...     _, „      tho     front     contact 

spring  before  It  breaks  away  from  the 
hack  contact.  It  is  used  to  preserve  con- 
tinuity. 

Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO..  sales 
offices  in  principal  cities.  Sec  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
product  s . — Adv. 
Barnes  Co.,   The  Wallace,   Bristol,   Conn, 

"Barnes- Made." 
Gary     Spring     Works,     240-242     W.     29th 

St..    New  York.    N.    Y. 
Cuvahoga    Spring    Co..    The.    10252   Berea 

Rd..  Cleveland.  Ohio, 
Eastern  Parts  Mfg.  Co..   Inc..   135   Spring 

St..    New   York,    N.   Y.      "Pemko." 
Farrlnglon  ft  Co.,  28-30  Grand  St..  Mount 


New   York   Wire   ft    Spring   Co.,    Hobo- 
ken. N.  J. 
Standard   Electric  Machinery  Co..   Balti- 
more,    Md.       "Standard -Baltimore." 
Stanley  ft  Patterson.  24  Hubert  St.,"  New 

York.  N.  Y.  "DeVeau." 
SPRINGS,  TROLLEY  BASE.— Helical 
coll  tension  springs  used  In  trolley  bases 
and  acting  through  suitable  leverage  to 
provide  substantially  uniform  upward  pres- 
sure of  the  trolley  wheel  at  all  operating 
heights  of  the  trolley  wire.  Trolley  bases 
are  usually  provided  with  a  number  of  tike 
springs  acting  in  multiple  to  produce  the 
required  effect. 
Manufacturers: 

AMERICAN  STEEL  ft  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  springs  for  trolley  bases.— Adv. 
Anderson  Mfg.   Co.,  Albert  ft  J.  M..  289- 

305   A   St.,    Boston,    Mass. 
Cary  Spring  Works,   240-242  W.  29th   St, 

New   York,    N.   Y. 
Lee  Spring  Co.,  The,  147-61  Classon  Ave.. 

Brooklyn,    N.    Y.      "Lee -Built." 
New  York  Wire  ft  Spring  Co..  Hoboken, 

Union 'Spring    ft    Mfg.    Co.,    1207    Fulton 

Bldg.,  Pittsburgh.  Pa. 
SPRINGS,  TRUCK,  ELECTRIC  RAIL- 
WAV  CAR.— Spiral  coll  and  leaf  springs 
used  in  trucks  of  cars  to  absorb  road 
shocks  and  vibration.  The  spring  arrange- 
ment of  nearly  all  types  of  trucks  is  so 
arranged  and  the  springs  are  so  placed 
that  rapid  shocks  and  vibrations  will  come 
~*  the  coll  springs,  while  the  leaf  springs 
e  care  of  the  Blower  movements  of  the 
truck  with  respect  to  the  car  body.  Leaf 
springs  consist  of  a  number  of  tempered 
flat  steel  curved  platen  nested  and  held 
together  by  a  suitable  flttlng  called  the 
prlng  band.  Leaf  springs  are  assembled 
n  various  ways  and.  according  to  the 
nape  of  the  assembled  complete  spring, 
hey  are  called  full  elliptic.  seml-elllpHc 
,r  three-quarter  elliptic,  and  tho  number 
ind  dimensions  of  the  leaves  or  plates  in 
he  spring  is  proportional  to  the  load  to 
Je  supported..  In  most  types  of  trucks. 
both  coil  and  leaf  springs  are  arranged. 
'  'n  compression.  Also  see  Trucks. 
;lectnc  railway  car. 
Manufacturers: 

AMERICAN  STEEL  ft'WIRE  CO..  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  Hat  of  offices  ami 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  electric  car  springs. — Adv. 
Barnes  Co.,    The  Wallace,   Bristol,  Conn. 

"Barnes-Made." 
Bemls  Car    Truck   Co.,    3TS    Birole    Ave.. 

Springfield.    Mass.  

Brill  Co     The  J.  Q-,  82nd  St.  ft  Woodland 

Ave  .   Philadelphia,   Pa. 
Cary  Spring  Works,  240-242   V 
New  York,   N.  Y. 


Brooklyn.  N.  Y,     "Lee-E 


1  Classon  Ave.. 


.   29th   S 


_  j  A  Co.,  28-80  Grand  St..  Mount 

Vorn'on    N    Y 
Lee  Spring  Co.,  The.  347-51  Classon  Ave.. 

Brooklyn,   N.  Y.     "Lee-Built. 
New  York  Wire  &  Spring  Co.,  Hoboken. 
Union' Spring    ft    Mfg.    Co.,    1207    Pulton 

Bldg.,   Pittsburgh,   Pa. 
SPRINKLING   CARS,   ELECTRIC  RAIL- 
WAY.—Special  cars  built  for  sprinkling  the 
le-ht-of-way  and   adjacent  portions  of    the 
-^.j™..   ™itn   water.      The    essential    rea- 
waler    tank,    regulating    valves, 
filling  and   the   spray  devices  or  sprinkler 
t_.j"     *ogether    with    the    necessary    car 
■ucks    and    propulsion    apparatus. 
The    tanks    may   be   of  wood   or   steel     the 
type   being   used    b' — -*    ""•""""" 


station  of  the  sprinkler  heads  with 
•espect  to  the  tank  la  relied  upon  to  pro- 
luce  the  pressure  at  the  points  of  dlstribu- 

lon  In  the  pneumatic  type,  compresa.-d 
,lr    Is    admitted    to    the    air    space    In    the 

ank  above  the  water  level,  and  aids  the 
hydrostatic  pressure  In  obtaining  theprf-s- 
sure  at  the  sprinkling  heads  required  for 
covering  the  right-of-way  and  a  consider- 
able portion  of  the  roadway.     Tho  require- 


>  sprinkling  thus  dete 


„  „.,,,..  the  type  of  sprinkler  used. 

The  capacity  of  the  sprinklers  ranges 
from  1500  to  8000  gallons,  the  larger  capac- 
ity  sprinklers    (4000    and    6000    gal.)    heme 

fib       dmih  *~    J ,_"      Ort»l.,lrl«M    wilh 


ruck  design.  Sprinklers  with 
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STACKS 


special  filling  equipment  consisting  or  a, 
motor-driven  centrifugal  pump  are  needed 
where  It  Is  desired  to  fill  the  tank  from 
a  stream  or  other  source  of  water  located 

sprinkler  tanks  are  titled  from  the  hydrants 
of  the  water  mains  by  means  of  suitable 
filling  hose. 

Manufacturer: 

Brill  Co..  The  J.  G..  62nd  St.  ft  Wood- 
land   Ave..    Philadelphia,    Pa. 

SPRITE.— Trade  name  tor  oiling  device 
manufactured  by  the  Michigan  Lubricator 
Co.,    3843   Beaublen    St..   Detroit,    Hlch. 

SPROCKETS— A  sprocket  la  a  wheel 
having  teeth  so  placed  that  a  chain  or 
other  link  device  may  be  passed  over  It 
and  have  motion  Imparted  to  It  by  the 
turning  wheel,  or  have  it  Impart  motion 
to  the  sprocket.  They  are  used  for  various 
purposes  wherever  chain  drive  may  be  ap- 

Elled.  Many  motor-driven  appliances  and 
eavy  machines  have  their  motion  trans- 
mitted from  the  motor  by  means  of  a  chain 
and  sprocket.  These  are  sometimes  made 
In  quite  large  sizes,  as  In  the  case  of 
sprockets  over  which  the  conveyors  turn 
In    the   coal -handling   system    of   a   power 

Manufacturers: 

Baldwin  Chain  &  Mfg.  Co..  The.  Worces- 
ter,  Mass. 
Bos  worth  Art]    Machine   ft   Foundry    Co.. 


Manufacturers  of  electric  feed 
Business  established  1880.  Pres 
general  manager.  F.  M.  Sprout; 


ident.    N.    L.    Vredenburg;    ,     

sales  manager.  J.  Russell  Smith;  treasurer, 
5.   Soars. 

8.-P.  STOVE  CO— Johnson  Creek.  Wis. 
Manufacturer  of  electric  household  ranges. 
Secretory.  G.  H.  Trachte:  treasurer  and 
general  manager,  H.  P.   Prenzlow. 

SPUDS,  DIGGING.— This  tool  Is  used  In 
loosening  clay  or  hard  soil  In  pole-hole 
digging  for  removal  by  the  shovel  or  spoon. 
It  consists  of  an  Iron  bar  sharpened  some- 
whet  for  loosening  the  earth,  and  of  suit- 
able length. 

Manufacturer: 


linen 

SQUARE  D.— Trade  name  for  safety 
switches,  receptacles,  meter  protective 
trims  and  accessories  manufactured  by  the 
Square  D  Co.,  1400  Rivard  St.,  Detroit, 
Mich. 

SQUARE  D  CO*.— Detroit.  Mich.  Manu- 
facturer of  safety  switches,  receptacles. 
meter  protective  trims  and  accessories. 
President,  B.  D.  Horton:  secretary.  A. 
Macl-achlan;  treasurer  and  general  man- 
ager, T.  J.  Kauffman;  sales  mansger,  E, 
A.  Prints.  Main  office,  MOO  Rivard  St., 
Detroit.  Mich.  Factories.  Detroit,  Mich.; 
Peru.  Ind.l  Walkerville.  Ont..  Can.  Branch 
offices,  100*  Singer  Blrig..  New  York.  N. 
T.;  First  National  Bank  Bldg..  Pittsburgh. 
Pa.;  Atlanta,  Ga.;  1002  Liberty  Bldg.; 
Philadelphia,  Pa.;  Ban  Francisco.  Cal.: 
3S2H  Minnesota  Ave..  St.  Louis.  Mo.;  1320 
Majestic  Bldg.;  Milwaukee,  Wis.:  431  S. 
Dearborn  St.,  Chicago,  III.;  413  Citizens 
Bldg.,  Cleveland.  Ohio;  EOS  Lumsden  Bldg., 
Toronto,  Ont..  Can. 

SQUARE-END.— Trade  name  for  pipe 
and  conduit  cutters  manufactured  by  the 
Borden    Co.,    Warren,    Ohio. 

SQUARE  QEE.— Trade  name  for  conduit 
fittings  manufactured  by  the  Grabler  Mfg. 
Co.,    Cleveland,  Ohio. 

SQUARES,  BEAM  AND  "T."— The  beam 
or  carpenter's  square  is  frequently  re- 
quired by  an  electrician  In  laying  out  lo- 
cations for  cabinets  and  similar  work.  The 
T-square  la  a  drafting  instrument,  con- 
sisting of  a  straight-edge  section  attached 
at  right  angles  to  the  head  or  crossbar. 
It  ia  used  In  drafting  and  engineering 
offices  of  manufacturers,  electrical  utility 
companies,  consulting  engineers,  etc 

Manufacturer.: 

Acme  Level  ft  Mfg.  Co.,  Toledo,  Ohio. 
(Steel.)      "Acme." 

Cole   Co.,  The  H.,   Columbus.   Ohio. 

Peck,  Stow  ft  Wilcox  Co.,  The,  South- 
ing! on.   Conn.     (Steel.)     "Fexto." 


SQUIBS,  ELECTRIC,  MINER'S  BLAST- 
ING.—Squibs  for  use  in  igniting  blasting 
charges,  consisting  of  tubes  containing 
powder  charges  which  are  set  off  by  the 
heating  of  small  Ignition  wires  connected 
to  a  blasting  machine  or  other  source  of 
electric  energy.  They  are  similar  in  ap- 
pearance to  blasting  caps  but  have  a 
paper  Instead  of  metal  cap  and  do  not 
detonate,  merely  shooting  out  a  flame 
which  Ignites  the  charge. 

SQUIRES  CO.,  THE  C.  E.— B.  40th  St. 
&  Kelley  Ave.,  Cleveland,  Ohio  Manu- 
facturer  of    steam    specialties.      President, 


S  R  B.— Trade  name  fOT  ball  and  roller 
bearings  manufactured  by  the  Standard 
Steel  &  Bearings,  Inc.,  6001  Lancaster 
Ave.,   Philadelphia.   Pa. 

S.  S. — Abbreviation  for  steamship  used 
before  the  vessel's  name. 

S-S.— Trade  name  for  fiber  products 
manufactured  by  the  National  Fibre  ft  In- 
sulation   Co.,    Yorklyn,    Del. 

S.  S.  T.— Trade  name  for  safety  valves 
manufactured  by  the  Ashton  Valve  Co., 
Boston,    Mass. 

S.  S.  WHITE — Trade  name  for  electric 
dental  laboratory  apparatus  manufactured 
by  the  S.  S.  White  Mfg.  Co.,  211  S.  12th 
St.,    Philadelphia,    Pa. 

STA-RITE. — Trade  name  for  pull  and 
push  ^  switches^  for_   automobile     lighting 


8TA- RITE.— Trade  name  for  electric  car 
curtains  manufactured  by  the  Railway 
Supply  &  Curtain  Co..  S14-B18  S.  Canal  St.. 
Chicago,    BL 

STA-THERE— Trade  name  for  .battery 
connector  manufactured  by  the  Manhattan 
Electrical  Supplv  Co.,  Inc.,  17  Park  PI.. 
New    York,    N.   T. 

ST  A-TITE.— Trade  name  for  asbestos 
sheet  packing  for  flange,  cylinder  head. 
manhole  plates,  hot  water  heaters,  pumps, 
etc..  manufactured  by  the  Imperial  Pack- 
ing Corp.,  181  Greenwich  St.,  New  York, 
N.    Y. 

STA-WARM, — Trade  name  for  electric 
heating  pods  manufactured  by  F.  H.  Haln- 
ert  ft  Son,  Minneapolis,  Minn. 

STABILIZERS  AIRPLANE  AND  SHIP. 
MOTOR-DRIVEN  GYROSCOPIC.  —  Gyro- 
scopic stabilisers  are  used  to  neutralize 
the  forces  of  waves  or  wind  that  cause 
a  ship  or  airplane  to  roll.  Following  the 
development  by  E.  A.  Sperry  of  the  gyro- 
scopic compass  he  turned  his  attention  to 
the  gyroscopic  stabilizer.  Methods  were 
long  sought  by  early  investigators  to  re- 
duce or  eliminate  the  rolling  of  ships,  tt 
Is  clear  that  many  advantages  must  fol- 
low the  riddance  of  a  force  so  obstructive 
to  rapid  voyages  and  safe  travel.  The  de- 
sign of  stabilizers  for  merchant  vessels 
and  yachts  Is  very  compact,  light,  and 
consumes  but  a.  fraction  of  the  power 
saved.  This  latter  will  b»  recognized  when 
It  is  remembered  that  the  horsepower  of 
propulsion  Is  that  required  to  continuously 
brush  aside  a  mass  of  water  equal  to  that 
displaced  by  the  vessel.  When  the  sea 
rolls  and  twists  the  loaded  vessel  this 
mass  of  water  Is  an  opposing  dynamic 
force  ever  Increasing  the  surface  of  the 
vessel  Immersed  by  the  water.  In  ths 
language  of  the  naval  architect  the  roll- 
ing of  the  ship  Increases  the  "wetted  sur- 
face." This  horsepower  loss  has  been  cal- 
culated to  consume  for  a  IS, 000-ton  vessel 
at  a  speed  of  18  knots  1000  hp.    There 
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uce  Its  risk  In  all  weather,  and  make 
nanclal  returns  to  the  owner  In  the  form 
f  reduced  fuel  and  quicker  voyages.  The 
1   items   are   of   an 


the 


of  the  n 


n  merchant 


The  operation  of  these  stabilizers  is  de- 
termined by  means  of  a  small  auxiliary 
gyroscope,  which  detects  a  roll  of  a  trac- 
tion of  a  degree.  This  detector  gets  the 
main  gyroscope  under  way  to  turn  it  to 
such  an  angle  as  to  exactly  balance  and 
neutralize  the.  disturbing  forces  causing 
the  roll. 

The  gyroscopic  stabilisers  for  airplanes 
operate  on  a  different  principle  and 
do  not  directly  stabilize  the  plane.  They 
merely  furnish  a  base  line  about  which, 
when  the  plane  banks  or  pitches,  con- 
tacts are  made  bringing  Into  play  force 
from   a   motor    to    move   the   ailerons    or 

«1 


the  proper  direction  and  amount 

m  mrreci  the  disturbance.  Another  gyro- 
scopic device,  known  as  the  aximuth  gyro- 
scope, Is  also  furnished  to  hold  the  plane 
In    any    desired    straight-line    course    once 

It  is  set  upon  It. 
Manufacturer: 

Sperry  Gyroscope  Co.,  The,  Manhattan 
Bridge  Plaza.   New  York,    N.   Y. 

STABILIZERS,  VOLTAGE.— See  Volt- 
age stabilizers. 

STACKERS,  LUMBER,  MOTOR- 
DRIVEN.— Portable  trucks  and  hoists  used 
for  hauling  and  elevating  lumber  during 
stacking  operations  with  hoisting  mechan- 
ism operated  by  electric  motor.  The  mo- 
tor 1B  driven  by  a  storage  battery  mount- 
ed on  the  stacker  truck.  A  machine  of 
this  sort  greatly  reduces  the  labor  re- 
quired   In    piling    or    unplling    lumber    In 


Bradney  Machine  Co.,   Inc.,   MIddletown. 

Leitelt  Iron  Works,  31E  Mill  Ave.,  Grand 
Rapids,    Mich. 

Seattle  Machine  Works.  Lander  St. 
ft  East  Waterway,  Seattle,  Wash. 
"Hllke." 

STACKPOLE  CARBON  CO.— St  Marys, 
Pa.  Manufacturer  of  dry  batteries,  car- 
bon arid  graphite  brushes,  electrodes  and 
other  carbon  products.  Business  estab- 
lished 1907.  President.  H.  C.  Stackpole- 
vice- presidents.  D.  H.  Miller,  W.  B.  Hall; 
secretary  and  treasurer,  L.  ■  G.  Hall;  fac- 
tory manager.  W.  J.  Mills;  sales  manager, 
H.  W.  Gudmens.  Main  office  and  factory 
St.  Marys,  Pa.  Branch  offices,  47  W.  34th 
St..  New  York,  N.  Y.;  418  Blackstone 
Bldg..  Pittsburgh.  Pa.:  844  Book  Bldg 
Detroit.  Mich.;  121S  Hamilton  St.,  Phila- 
delphia. Pa. 

STACKS,  POWER  PLANT. —  Smoke 
stacks  or  chimneys  serve  the  three-fold 
purpose  of  creating  "draft"  by  which  air 
Is  furnished  for  the  fuel  in  the  furnace, 
of  carrying  away  the  gases  of  combustion, 
and  of  distributing  the  flue-gas  dust  and 
cinders  over  a  wider  territory  than  If  there 

The  smallest  plants  often  use  sheet-iron 
or  steel  stacks  that  are  held  in  place  by 
guy  wires,  the  stacks  not  being  self-sus- 
taining. This  type  of  stack  is  cheap  but 
has  not  long  life.  Its  use  Is  usuallv  con- 
fined to  heights  nnt  exceeding  120  ft. 
and  diameters  around  E  to  6  ft. 

The  self-supporting  steel  stack,  built 
up  of  riveted  steel  plates,  the  brick  and 
the  reinforced -con  crete  stack  are  used  for 
the  largest  plants.  Perhaps  the  majority 
of  the  larger  central  stations  are  using 
steel  stacks,  although  the  concrete  stack, 
Is  finding  many  applications.  The  re- 
inforced concrete  stack  is  about  one- 
third  the  weight  of  the  brick  stack  nnd 
occupies  less  space  even  than  the  steel 
stack;  it  costs  more  than  the  steel  stack, 
but  less  than  the  brick.  It  is  rapidly 
built   and    may   be   made   any   shar, 


sired, 
withstand 


i   long   life,    is   well   able    to 
id    pressure    and     corrosion. 


i  choosing  a  stack  It  should  be  borne 
m  mind  that  the  cost  Is  a  fixed  charge. 
A  steel  stack  mav  be  taken  down  and  put 
up  elsewhere:  the  brick  and  concrete 
stacks   have   tittle   salvage   value. 

Stacks  should  preferably  be  lined  with 
brick  as  the  lining  tends  to  prevent  cor- 
rosion (especlnlly  of  steel  slacks)  due  to 
the  sulphur  In  the  gases,  which  turns  In 
sutnhurlc  acid  in  the  presence  of  moisture; 
a  lining  also  lessens  radiation  and  so 
Improves  the  draft  created  bv  the  stack. 
The  lining.  If  not  curded  up  to  the  tip 
of  the  stack,  should  go  at  least  half-way 
or  three -quarters   the  way  to   the   top. 

In  determining  the  size  of  stack  to  em- 
ploy, It  should  be  noted  that  the  drnft 
created  for  any  given  temperature  de- 
pends upon  the  height  of  the  stack.  The 
cross- sectional  area  of  the  stack  deter- 
mines the  volume  of  gases  that  can  he 
handled.  It  seems  to  be  current  practice 
to  design  a  stack  for  about  200  or  180% 
full-loud  operation,  in  this  way  allowing 
boilers  to  be  operated  at  200%  rating  dur- 
ing peak  loads  with  natural  drnft  and 
also  allow  sufficient  draft  even  during  ad- 
verse atmospheric  conditions.  Chain-grate 
stokers  are  operating  In  many  plants  at 
200%     rating    under    the    above    clrcum- 
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In  the  individual  .boiler  breechtngs  or  In 
the  stack.  One  dumper  to  escb.  holler  la 
the  best  arrangement  as  it  allown  flexible 
control    and    ease    of    manipulation. 

In  deciding  upon  whether  to  adopt  nat- 
ural or  mechanical  draft  the  cost  is  not 
the  only  consideration;  mechanical  draft 
la  always  cheaper  than  natural  draft.  A 
alack  once  erected,  unless  of  steel,  can- 
not be  used  elsewhere,  so  that  the  money 
spent  can  never  be  collected  should  It  be 
necessary  to  abandon  the  plant  or  move 
It.  Moreover,  a  stack  cannot  have  Its 
volumetric  capacity  increased  should  plant 
additions  require.  For  manufacturers  see 
Chimneys,  power  plane,  and  Stacks,  smoke, 


STACKS,  SMOKE,  STEEL.— Steel  smoke 
stacks  of  the  smaller  sises  are  made  of 
sheet  steel  and  are  held  In  place  by  guy 
wires.  They  are  not  usually  of  large  diam- 
eter, seldom  exceeding  1  or  B  ft.,  and  the 
height  Is  limited  to  about  120  ft.  Thes" 
stacks  nre  inexpensive  but  do  not  have  a 
long  life.  For  the  larger  sized  stacks. 
riveted  steel  plate  construction  is  used 
and  the  stacks  are  made  self-supporting. 
These  steel  stacks  are  less  expensive  than 
reinforced  concrete  or  brick  stacks.  Thec- 
al so  have  the  advantage  that  they  may 
be  taken  down  and  put  up  in  another  lo- 
cation, it  necessary.  Steel  stacks  are 
usually  lined  with  brick  as  the  sulphur 
In  the  flue  gases  corrodes  steel  quite 
rapidly. 

Manufacturers: 

Codd  Co..  B.  J..  700-708  S.  Caroline  St., 
Baltimore,   Md. 

Dillon  Sienm  Boiler  Works,  D.  M..  Fltch- 
buTg.    Mass. 

Dover  Boiler  Works.  Dover.  N.  J. 

Downingtown  Iron  Works,  Inc.,  Down- 
ing town.   Pa. 

Freeman    Mfg.    Co..    Racine.    Wis. 

~  '"   r  &  Tank  Co..  39th  ft  Hal- 
..,tJ    win..    r~  ■ 

Heine    __._ 

Ave..    St.    Louis.    Mo. 

Keeler  Co.,   E.,   Wllllamaport,   Pa. 

Lancaster  Iron   Works.    Lancaster,    Pa. 

Llttleford  Bros.,  461  E.  Pearl  St..  Cincin- 
nati, Ohio, 

Petroleum  Iron  Works  Co..  The,  Drawer 
639.    Sharon.   Pa. 

Plttsburgh-Des  Moines  Steel  Co..  404 
Ross    St..    Pittsburgh.    Pa. 

Reeves  Bros.  Co.,  338  Rush  St..  Alliance. 

Republic  Structural  Iron  Works  Division 
of  the  Consolidated  Iron-Steel  Mfg. 
Co..    East    63rd    St.,    Cleveland.    Ohio. 

Rlter-Conley   Co.,    Pittsburgh.    Pa. 

Ruemmell-Dawley  Mfg.  Co..  3911  Chou- 
teau   Ave.,    St.    Louis,    Mo. 

Rust   Engineering  Co..    Pittsburgh,   Pa. 

Scalfe  ft  Sons  Co.,  William  B..  Pitts- 
burgh,  Pa. 

Struthers- Wells    Co.,    Warren.    Pa. 

Tide  Wat<r  Iron  Works,  725  Jefferson 
St..  Hoboken,  N.  J. 

Toledo  Metal  Manufactures  Co.,  Toledo. 
Ohio. 

Treadwell  Construction  Co..  Midland,  Pa. 


Unio 


Walsh  ft  Weldn 

Weber    Chimney'   Co..    The.    1452- 
Cormfck  Bldg.,   Chicago,   III. 


Co.,  The.  Chat- 

1    Mc- 


Construction    Co.,    Bank    of 

Commerce.    St.    Louis.    Mo. 
Wlckes  Boiler  Co.,   Saginaw.   Mich. 
STAGE     CABLE, —  See     Cord,      flexible. 
stage  or  theater. 
STAGE    CONNECTORS— See  Connectors. 


i    Dimmers.    th?< 


STAGE    DIMMERS.- 

STAGE    LAMPS.— See    Spotlights,    stage 
STAGE      LIGHTS.— See      lights,      stage 


STAGES,  LINEMEN'S.— A  small  plat- 
form designed  to  be  supported  from  th< 
crossnrms  of  A  pole  to  give  the  lineman 
a    better    footing  on    which    to   work. 

STAHL  GEAR  ft  MACHINE  CO.,  THE 
—1390  E.  40th  St..  Cleveland.  Ohio.  Manu- 
-uslness    eatabnV 


eslnen 


George.   F.    Stahl;    secretary,   trea    _ 
sales   manager.    Walter  P.    SUM. 

STAHL  RECTIFIER  CO.  — 1401-5  W. 
Jackson  Blvd..  Chicago,  lit.  Manufacturer 
of  rectifiers    for    charging   of    starting   and 


lighting  automobile  batteries  and  magneto 

8TAHOT.— Trade  name  for  electric  irons 
made  by  the  Steatite  Electric  Products 
Corp..    Torktown    Heights,    N.    T. 

STAIRWAYS  OR  ESCALATORS,  MOV. 
ING,  MOTOR-DRIVEN— Stairways,  con- 
sisting of  pivoted  treads  and  risers  at- 
tached to  endless  bands  or  chains  continu- 
ously propelled  In  one  direction  by  elec- 
tric motors.  They  are  used  In  department 
stores,  subway  and  elevated  railway  sta- 
tions and  such  locations  where  large  num- 
bers of  people  pass  from  one  floor  level 
to  another.  They  have  a  large  capacity, 
but  are  slower  than   elevators. 

AMERICAN     BRIDGE    CO.,     30     Church 
St.,  New  York,  N.  T.   (See  display  adv. 
page    1267.) 
Otis    Elevator    Co.,    M0    11th    Ave.,    New 

York,  N.  Y. 
STALACTITES,  GLASS.  —  Incandescent 
lamp  globes  having  a  broad  top  or  center 
and  tapering  to'  a  pointed  tip.  They  are 
usually  -either  figured  or  made  with  manv 
sides,  as  distinguished  from  the  smooth 
round  globe.  Their  name  Is  derived  from 
their  resemblance  to  the   stalactites  found 

Manufacturer: 

Macbeth-Evans  Glass  Co.,  Chamber  of 
Commerce  Bldg..   Pittsburgh.   Pa. 

STAMPINGS.  ARMATURE  CORE.-- 
Stampings  of  thin  sheet  steel,  embracing 
the  who!e  or  a  part  of  tha  armature  cir- 
cumference, from  which  the  armature  core 
Is  built  up.  For  manufacturers  see  Arma- 
ture  punchlngs. 

STAMPINGS.  BRASS.— These  include  a 
verv  great  variety  of  amall  brass  parts, 
such  as  washers,  fixture  fittings  and  trim- 
mings, clock-wheels,  brackets,  etc..  which 
can  be  made  by  stamping  from  sheet 
brass.  Brass-goods  manufacturers  prepare 
them  in  quantity  to  drawings  or  npeciflca- 


,  Akron.  Ohio. 
American    Brass  Products  Co.,    105-16    S. 
■   Madison  St..  Fottstown.  Pa. 
Artcraft    Metal    Stamping    Corn..    1022-24 

Mvrtle  Ave..  Brook'yn.   N.   Y. 
Becker     Electric     Works,      30  65      Lincoln 

Ave..  Chicago,  111. 
BENJAMIN    ELECTRIC    MFG.    CO..    808 

W.     Washington     Blvd.,      Chicago.     HI. 

(See   display   adv.    pages   1231-1234.) 
Brach    Mfg.    Co..    L.    S..    127-129    Sussex 

Ave..  Newark.  N.  J. 
Breeze  MeUI  Hose  Mfg.  Co..   22  Calumet 

St..   Newnrk,   N.  J. 
Bridgeport  Brass  Co..    Bridgeport.    Conn. 
Brings  A   Stralton   Co..    1047  Louis  Ave.. 

Milwaukee.    Wis.      "Basco." 
Chnmnlon    Hardwsr-    Co..    Geneva.    Ohio 
CFKSCENT  ELECTRIC   CO..   P.   O.   Box 

178.  .Mountain    drove,    Mo. 
Dal'as  Brass   &    Copper  Co..   820  Orleans 

St.,    Chicago.    Til. 
Eastern    Precision    Electrics]    Tnstru">ent 

Co..  88-71   Observer  St..  RockvlUe  Cen- 
tre.  N.   Y. 
Empire  Stamping  A  Metal  Spinning  Co.. 

Inc..     88-90    Walker    St..    New    York. 

N.  Y. 
Farles    Mfg.    Co..    Decatur.    HI, 
Harvard  Electric  Co.,  526  W,  Van  Buren 

St..  Chicago.   HI. 


Hvim 


.    Inc. 


47fi    I 


,„v;  New  York.  N.  Y.     "Hyllte ." 
Illinois    SUmping    A    Mfg.    Co..    542    W. 

Jackson  Blvd..   Chicago.  HI. 
Kales    Stamping    Co..    18ST-87    Lafayette 

Blvd.,    Detroit.   Mich. 
K»nslngton   Hardware   *   Tool    Mfg.   Co., 

410-416  Mechanic  St..  Philadelphia.  Pn. 
Kllboume    A    Clark    Mfg.    Co..    3461    E 

Marginal    Way.     Seattle.    Wash.      "K 

A  C." 

*~>ctrlc    Corp.,     Port    Chester, 


:    N. 


N.   Y. 
Llddell    Electric    Mfg.    Co..    The.    48 

Washington    Ave..    Bridgeport.    Conn. 
Mflchen     Electric    Mfg.    Co..     4880-41    E 

Thompson    St..    Bride  sburg,    Philadel- 
phia, Pa. 
Michigan  Motor  Specialties  Co.,  44-60  Mt, 

Elliott  Ave..  Detroit.  Mich. 
Motse-KTlnkner  Co..    3S9  Market  St.,   San 

Francisco.   Col. 
Newman  Mfg.   Co..   717-21   Sycamore  St., 

Cincinnati.    Ohio. 
Non-Twist    Canopy   Ring,    Canada.    Ltd.. 

68  Temperance  St..  Toronto.  Ont.,  Can. 


Parkin    Mfg.    Co..    San    Rafael,    Col. 

PATTON-MAC  QUYER  CO.,  Providence, 
R.  I.  Our  factory  Is  equipped  with 
modern  machinery  and  toola  especially 
adapted  to  manufacturing  electrical 
component  parts  in  brass,  copper  and 
steel.  Our  organisation  Is  trained  to 
handle  this  work  at  minimum  cost.  We 
have  tools  already  made  for  manufac- 
turing Innumerable  electrical  fittings  — 

Pittsburgh  Metal  Spinning  A  Stamping 
Co.,  821-823  Locust  St.,  Pittsburgh,  Pa. 

Plume  A  Atwood  Mfg.  Co..  4T0  Bank 
St.,   Waterbury,   Conn. 

Pollak  Tool  A  Stamping  Co..  81-JB  Free- 
port   St.,   Dorchester.    Boston,    Mass. 

Quadriga  Mfg.  A  Specialty  Co.,  213  W. 
Grand  Ave.,  Chicago,  111. 

Recording  Devices  Co.,  The,  Bth  A  Nor- 
wood   9ts„    Dayton.    Ohio. 

Rieker  Instrument  Co.,  1919-31  Fairmont 
Ave..   Philadelphia.   Pa. 

Rome  Mfg.  Co.,   Rome.  N.  Y.     "Rome." 

Root  Co.,  The  C.   J.,   Bristol,  Conn. 

SCOVTLL  MFQ.  CO..  99  Mill  St.,  Water- 
bury,    Conn.       (See    display    adv.    page 

SHERMAN  MFQ.  GO.,  H.  B..  Battle 
Creek,  Mich.  "Sherman."  (See  dis- 
play adv.   page  1823.) 

Simplex  Metal  Spinning  A  SUmping  Co., 
Inc.,  The,  24-34  New  Chambers  St.. 
New  York,   N.  Y. 

Slater  Co.,  Ltd.,  N.,  14  Sydney  St.,  Ham- 
ilton,   Ont.,    Can. 

STANDARD  ELECTRIC  A  MFO.  CO.. 
808  1st  Ave.,  E..  Cedar  Rapids,  Iowa. 
"Stelco." 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard -Baltimore." 

Tallmsn  Brass  A  Metal,  Ltd..  Wilson. 
St.  Hamilton,  Ont..  Can. 

Thorn,  W.  J.,  298  Talbot  St.,  London. 
Ont.,  Can. 

Universal    Chain    Co.,    The,    Stroudsburg. 


Vester  Sons,   Inc..   Alfred, 


Mason   St.. 

Waterbury     Mfg.     Co..     238     Grand     St.. 

Waterbury,  Conn. 
Western     Screw     Products    Co.,     8221    S. 

Broadway,   St.   Louis.   Mo. 
White   Mfg.   Co.,   J.   H.T   111   N.   3rd   St.. 

Brooklyn,    N.   Y. 
STAMPINGS,   FIBER.— Variously   Shaped 
pieces    or    fiber,    used    largely    for    Insula- 
tion   In   electrical   devices,    and    made   by 
punching  from  sheet  fiber. 

Akron  Metallic  Oasket  Co.,  160  N.  Union 

St..    Akron,    Ohio. 
Becker     Electric     Works,      3068      Lincoln 

Ave.,   Chicago,   111. 
BENJAMIN   ELECTRIC   MFQ.    CO..    80* 

W.     Washington     Blvd..     Chicago.     III. 

(See  display  adv.  pages  1231-1234.) 
Brach    Mfg.    Co.,    L.    B.,    127-129    Sussex 

Ave..  Newark.  N.  J. 
Brings  A  Stratton   Co..    1047  Louis  Ave.. 

Milwaukee.    Wis.      "Basco." 
Diamond     State     Fibre    Co.     Bridgeport. 

P«.     "Diamond   F." 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St..  Chicago,  Til. 
Illinois    Stamping    A    Mfg.    Co..    542    W. 

Jackson   Blvd.,    Chicago.    111. 
Kensington    Hardware   A    Tool   Mfg.    Co., 

410-418  Mechanic  St..   Philadelphia.   Pa. 
Kilbourne    A    Clark    Mfg.     Co.,    3451     E. 

Marginal     Way,      Seattle.    Wash.        "K 

ft  C." 
Liberty     Electric     Corp..     Port     Chester. 

Llddell'  Electric    Mfg.    Co..    The.    481    N. 

Washington  Ave.,   Bridgeport.  Conn. 
Hachen     Electric    Mfg.    Co..     4839-43    E. 

Thompson     St.  '"  "    J"' 

phi (i.    Pa. 


Mo  lie 


tnclst 


.   Cal. 


Philadel- 

,   389  Market  St..   San 

National"  Fibre"  ft   Insulation    Co..    York- 
lyn.  Del.     "Old  Hickory."   "Super  Sea- 

Quadrlga   Mfg.    ft    Specialty   Co.,    213    W. 

Grand  Ave..  Chicago.  HI.  __     _. 

Rieker    Instrument    Co..     1919-21     Folr- 


junt    - 


.   Philadelphia.  Pa. 


Standard  Electric  Machinery  Co..   Balti- 
more.   Md.       "Standard-Baltimore." 
Thorn.    W.   J..    898   Talbot   St..   London. 

Ont..  Can.  _ 

Wlndman-  Goldsmith.    In.!       388-401    East 

Ave..  Perth  Amboy,  N.  J. 

STAMPINGS,      SHEET      IRON      AND 

STEEL.— These  may  vary  from   extremely 

thin    metal,    such    as    used    for    armature 

punchlngs,     to     very     much     heavlT.     and 
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from   the  stxe  of  a  small  washer  to   that 
of    an    automobile    body,    but    the    term 

stampings  la  usually  applied  to  relatively 
small  sized  pieces,  produced  by  punching 
from  a  sheet  of  the  metal.  For  armature 
core  stampings  see  Armature  punching. 
Also  see  Cores,  electromagnet;  Cores,  field; 
Cores,  transformer. 
Manufacturers: 
Akron  Metallic  Gasket  Co.,   150  N.  Union 

St.,  Akron,  Ohio. 
American   Brass  Products  Co.,   lob-lft  S. 

Madison  St.,  Pottstown.   Pa. 
Becker     Electric     Works,      305  E     Lincoln 

Ave..    Chicago.    HI. 
BENJAMIN    ELECTRIC    MPQ.    CO..    SOB 

W.     Washington     Blvd..     Chicago.     111. 

(See  display  adv.  pages   12)1-1234.) 
Brach    Mfg.    Co.,    L.    8..    127-129    Sussex 

Ave.,  Newark,   N.  J. 
Breexe  Metal  Hose  Mfg.  Co.,  22  Calumet 

St.,  Newark.  N.  J. 
Brlggs  &  Stratum   Co.,   1047  Louis  Ave., 

Milwaukee,   Wis.      "Bssco." 
Burgess- Norton   Mfg.    Co.,    Geneva.    111. 
Champion    Hardware   Co.,    Geneva,    Ohio. 
Dallas  Brass  A  Copper  Co.,  880  Orleans 

St..   Chicago,    111. 
Detroit  Pressed    Steel    Co..    886(1    Mt.   El- 
liott Ave.,   Detroit.  Mich. 
Furies   Mfg.    Co.,    Decatur.    III. 
Goshen  Lightning  Rod  Co..   Gonhen.   Tnd. 
Hale  ft  Kllbum  Corp..  1800  Lehigh  Ave.. 

Philadelphia.   Pa. 
Harvard  Electric  Co.,  625  W.  Van  Buren 

St..  Chicago.  III. 
HUBBARD  A  CO.,  8101  Butler  St.,  Pitts- 
burgh, Pa. 
Illinois    Stamping    ft    Mfg.    Co..    Ml    W. 

Jackson   Blvd.,   Chicago.   III. 
Kales    Stamping    Co..    1667-87    Lafayette 

Blvd..   Detroit.   Mich. 
Keller     Mechanical     Engraving     Co.,      TO 

Washington  St..  Brooklyn.  N.  Y. 
Kensington    Hardware   ft   Tool   Mfg.   Co., 

410-418  Mechanic  St..  Philadelphia.  Pa. 
Kilbourne    ft    Clark    Mfg.    Co..    MSI    E. 

Marginal    Way.     Seattle,     Wash.      "K 


Liberty     Electric 


Corp.,     Port    Chester, 


Llddell  Electric  Mfg.  Co..  The,  481  N. 
Washington    Ave..    Bridgeport.    Conn. 

Machen  Electric  Mfg.  Co..  4819-41  E. 
Thompson  St..  Bride  sburg,  Philadel- 
phia.   Pa. 

Michigan  Motor  Specialties  Co..  44-50  Mt. 
Elliott  Ave..  Detroit.   Mich. 

Molse-Klinkner  Co.,  369  Market  St..  San 
Francisco,  Cat. 

PATTON-MAC  OUTER  CO.,  tl  Mathew 
son  St..  —       '  ■  -    - 


"Unl 

Quadriga   Mfg.    A    Specialty   Co.,    213   W. 

Grand  Ave..  Chicago.  HI. 
RATTAN  MFG.  CO.,  THE.  652  State  St.. 
New   HBven,   Conn.      (See  display  adv. 
page   1308.) 
Recording  Devices  Co..  The,   5th  ft  Nor- 
wood   Sts..   Dayton,   Ohio. 
Reiter.  G.  C,  Canton.  Ohio. 
Rleker     Instrument     Co..     1919-21     Fair- 
mount    Ave..    Philadelphia,    Pa. 
RISDON  MFG.  CO.,  Andrew  Ave..  Nau- 

gatuefc.  Conn. 
Rome   Mfg.    Co.,    Rome,    N.   Y.      "Rome." 
SCOVILL  MFG.  CO.,  99  Mill  St.,  Water- 
bury,    Conn.      (See   display   adv.    page 
1327.) 
Slater  Co.,  Ltd..  N.,  24  Sydney  St.,  Ham- 
ilton,   Ont„   Can. 
Standard    Electric  Machinery   Co.,    Balti- 
more.   Md.      "Standard -Baltimore." 
Thorn,    W.    J.,    298    Talbot    St..    London. 

Ont..   Can. 
Western    Screw    Products    Co.,    3221    S. 

Broadway,   St.   Louis.   Mo. 
Windman-  Gold  smith.    Inc..    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
STAMPINGS,      SHEET      METAL,      MIS- 
CELLANEOUS  Small      metal      parts      of 

regular  or  irregular  design  which  are 
stamped  or  punched  out  of  sheets  of  the 
metal  bv  dies  set  In  punch  presses.  The 
great  advantage  of  stampings  lies  In  the 
Fact  that  specially  shaped  parts  can  be 
produced  In  large  quantities  at  low  cost. 
The  smaller  manufacturers  often  And  it 
cheaper  to  purchase  such  stampings  than 
to  Install  the  necaaary  equipment  for 
making  them  themselves. 
Manufacturers: 
Akron  Metallic  Gasket  Co..  ISO  N.  Union 

St..    Akron.    Ohio. 
American   Brass   Products   Co.,    105-15   S. 

Madison    St.,    Pottstown.    Pa. 
American  Nut  ft  Bolt  Fastener  Co..  The. 
Ontario  ft  Doerr  Sts..   Pittsburgh.  Fa. 


Artcraft  Metal  Stamping  Corp..  1022-24 
Myrtle   Ave.,   Brooklyn.   N.   T. 

Bay  State  Stamping  Co.,  380  Chandler 
St..  Worcester,  Mass. 

Becker  Electric  Works,  3068  Lincoln 
»"     Chicago,   III. 

\MIN  ELECTRIC  MFG.  CO.,  Chi- 
New  York.  San  Francisco,  To- 
ronto. This  company  Is  prepared  to 
furnish  stampings,  spinnings  or  draw- 
ings In  any  finish  Including  porcelain 
enamel  of  the  highest  grade.  No  de- 
sign Is  too  large  or  too  Intricate  for 
this  modern  fully  equipped  factory. — 
Adv. 

Boesch  Lamp  Co..  980-82  Mission  St., 
San  Francisco,  Cat.  (Switch,  heater 
and  fixture  specialties.) 

Bossert    Corp..    The,    Utlca.    N.    Y. 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex 
Ave.,  Newark,  N.  3. 

Breeze  Metal  Hose  Mfg.  Co..  22  Calumet 
St.,   Newark.   N.   J.    ' 

Brings  A  Stratton  Co.,  1047  Louis  Ave.. 
Milwaukee.   Wis.      "Basco." 

Cambridge  Brass  Co..  818  Somervltle 
Ave.,   Cambridge.   Mass. 

Champion    Hardware    Co.,    Geneva.    Ohio. 

Clark  ft   Son,  A.   N„  Plain  vllle.   Conn. 

Clay  Electric  Co.,  33DB  N.  12th  St.,  Phila- 
delphia,  Pa. 

Cleveland  Wrought  Products  Co.,  The, 
West   68th    St..   Cleveland.  Ohio. 

CRESCENT  ELECTRIC  CO.,  P.  O.  Box 
178.   Mountain  Grove.    Mo. 

Crosby  Co.,  The,  Buffalo,   N.  Y. 

Dallas  Brass  ft  Copper  Co.,  820  Orleans 
St..  Chicago.  111. 

Dominion  Machine  A  Tool  Co..  Ltd.,  77 
Peter  St..  Toronto,  Ont.,  Can. 

Electric  Box  ft  Cover  Co.,  Inc.,  29  Ave. 
C,    Newark,    N.   J. 

Empire  Stamping  ft  Metal  Spinning  Co.. 
Inc..  88-90  Walker  St.,  New  York, 
N.  Y. 

Gaynor  Mfg.  Co.,  The.   Bridgeport.  Conn. 

Geuder.  Paeschke  A  Frey  Co..  1488-1470 
St.  Paul  Ave.,   Milwaukee.   Wis. 

Hale  A  Kllbum  Corp.,  1800  Lehigh  Ave., 
Philadelphia.   Pa. 

Harvard  Electric  Co.,  518  W.  Van  Buren 
St.,    Chicago,    111. 

HUBBARD  A  CO.,  SaOl  Butler  St.,  Pitts- 
burgh.  Fa. 

Hyman  A  Co..  Inc.,  Henry,  478  Broad- 
way,  New  York.  N.  Y.      "Hylite." 

Illinois  Stamping  A  Mfg.  Co..  843  W. 
Jackson    Blvd.,    Chicago,    III. 

Kales  Stamping  Co.,  1667-87  Lafayette 
Blvd.,    Detroit,    Mich. 

KeHer  Mechanical  Engraving  Co.,  70 
Washington    St..    Brooklyn,    N.    Y. 

Kensington  Hardware  A  Tool  Mfg.  Co.. 
410-418  Mechanic  St..  Philadelphia.  Pa. 

Kilbourne  ft  Clark  Mfg.  Co..  3(51  E. 
Marginal  Way.  Seattle,  Wash.  "K 
A  C." 

Kirk  ft  Blum  Mfg.  Co..  2846  Spring 
Grove    Ave.,    Cincinnati,    Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.    Y. 

Llddell  Electric  Mfg.  Co..  The,  481  N. 
Washington  Ave,,  Bridgeport,  Conn. 

Machen  Electric  Mfg.  Co..  4639  E. 
Thompson  St..  Bridesburg,  Philadel- 
phia,   Pa. 

Mayer  Co.,  George  J..  4020  Guilford 
Ave.,   Indianapolis,   Ind. 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd..  90  Sherbourne  St..  Toronto.  Ont., 
Can. 

Molse-Klinkner  Co.,  389  Market  St..  San 
Francisco.  Cal. 

Michigan  Motor  Specialties  Co.,  44-60  Mt. 
Elliott   Ave.,   Detroit.  Mich. 

Parkin   Mfg.   Co.,    San  Rafael.   Cal. 

PATTON-MAC  GUYER  CO..  31  Mathew- 
son  St..  Providence,  R.  L 

Pittsburgh  Metal  Spinning  ft  Stamping 
Co..  821-823  Locust  St..  Pittsburgh.  Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  III. 

RATTAN  MFO.  CO.,  THE.  552  State  St., 
New  Haven.  Conn.  (See  display  adv. 
page   1308.) 

Recording  Devices  Co.,  The,  5th  A  Nor- 
wood Sts..  Dayton,  Ohio. 

Reiter.   G.  C,   Canton,  Ohio. 

Reliance  M-tal  Spinning  A  Stamping 
Co.,   Inc..  160  John  St..  Brooklyn,  N.  Y. 

RISDON  MFG.  CO.,  Andrew  Ave.,  Nau- 
gatuck.    Conn. 

Rome  Mfg.   Co.,   Rome.  N.  Y.     "Rome." 

Root   Co.,   The  C.  J.,   Bristol.  Conn. 

SCOVILL  MFO.  CO.,  99  Mill  St.,  Water- 
bury,  Conn.  (See  display  adv.  page 
1317). 

Slater  Co.,  Ltd..  N.,  24  Sydney  St.,  Ham- 
ilton.  Ont..  Can. 

Standard  Electric  Machinery  Co..  Balti- 
more,  Md,     "Standard -Baltimore." 
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Thorn,   W.   J.,   298   Talbot   St..   London, 

Universal  Chain   Co..   The,   Stroudsburg, 


N.  1 
Vogel   A   Bros.,    Inc.,    William.    87   S.   9th 

St..  Brooklyn.  N.  Y. 
Waterbury    Mfg.     Co.,     138    Grand    St, 

Waterbury,  Conn. 
Western     Screw    Products    Co.,     2211    S. 

Broadway.   St.   Louis,   Mo. 
Windman -Goldsmith.    Inc.    391-403   Bast 

Ave..  Perth  Amboy.  N.  J. 
Worcester  Pressed  Steel  Co.,  Worcester, 

Mass. 
Worcester  Stamped  Metal  Co.,  Worces- 
ter, Mass. 
STAMPS,  TIME,  ELECTRIC— Stamping 
devices  equipped  with  Inked  ribbon  and 
changeable  numerals,  type  or  other  char- 
acters. Indicating  time,  designed  for  use 
In  punching  the  actual  time  on  time  cards 
of  employees,  letters  received  or  cards  In- 
dicating elapsed  time  for  specific  opera- 
tions or  Jobs.  The  stamps  are  connected 
to  electric  circuits  controlled  by  a  con- 
tact-making clock  which  governs  the 
electromagnetic  mechanism  of  each  device. 
'They  are  very  compact  and  quite  simple 
in  operation.  One  maater  clock,  can  con- 
trol a  large  number  of  time  ntamps  and 
secondary  clocks  throughout  a,  plant,  large 

Manufacturers: 


Congress 

International  Business  Machines  Co.. 
Ltd.,  Royce  St.  ft  Campbell  Ave.,  West 
Toronto.    Ont..    Can.      "International." 

International  Time  Recording  Co..  H 
Broad  St.,  New  York,  N.  Y.  "Inter- 
national." 

Magnetic  Clock  Co.,  The.  37-89  E.  18th 
St.,     New    York,     N.    Y.       "Magneto- 

Moise-Klinkner  Co.,  889  Market  St.  Sat) 
Francisco.    Cal. 

Sohm  Electric  Co.,  841-49  Blue  Island 
Ave..  Chicago.  111. 

Strom  berg  Eleetrle  Co.,  209  W.  Jackson 
Blvd..  Chicago.  111. 

STAN  DARD.— Trade  name  for  track 
Aril's  manufactured  by  the  Aldon  Co.,  3338 
Ravens  wood   Ave.,   Chicago.    111. 

STANDARD.— Trade  name  for  electric 
vibrators  and  driers  manufactured  by  the 
Chicago  Motor  A  Vibrator  Co.,  163-166  N. 
Wabash   Ave.,    Chicago,    HI. 

STANDARD.  —  Trade  name  for  con- 
densers for  telephone,  telegraph,  radio  and 
all  kinds  of  Ignition  and  signaling  serv- 
ice manufactured  by  the  Electric  Special- 
ty Co..  233  N.  Elm   St.,  Cresco.  Iowa. 

STANDARD.— Trade  name  for  attach- 
ment plugs  and  receptacles  manufactured 
by  the  General  Electric  Co.,  Schenectady. 
N.    Y. 

STANDARD.— Trade  name  for  soldering 
flux  produced  by  the  Grasaelll  Chemical 
Co..  Cleveland,   Ohio. 

STANDARD.  —  Trade  name  for  Ore 
brick  made  by  the  A.  P.  Green  Fire  Brick 
Co.,    Mexico.    Mo. 

STANDARD, — Trade  name  for  produc- 
tion counters  manufactured  -by  the  B,  A. 
Hart    Mfg.    Co.,    Battle    Creek,    Mich. 

STANDARD.— Trade  name  for  watch- 
men's electric  time  clocks  manufactured 
by  E.  O.  Hausberg,  49  Maiden  Lane.  New 
York,   N.  Y. 

STANDARD, — Trade  name  for  portable 
lamp  guard  manufactured  by  the  McGllI 
Mfg.  Co.,  Valparaiso,  Ind. 

STANDARD.— Trade  name  for  automo- 
bile Jacks  and  railroad  track  toola  manu- 
factured by  the  National -Standard  Co., 
Niles.   Mich. 

STANDARD.— Trade  name  for  letter 
boxes  manufactured  by  W.  R.  Ostrander 
A    Co..   371   Broadway,    New  York,   N.  Y. 

STANDARD.— Trade  name  for  electric 
Irons  manufactured  by  the  Petouie  Mfg. 
Co.,    131   E.   Ohio   St.,   Chicago,   III. 

STANDARD. — Trade  name  for  lamp 
testing  sets  manufactured  by  the  M. 
Propp  Co.,    108   Bowery,    New  York.    N.   Y. 

STANDARD.— Trade  name  for  power 
tronsmlasfon  belting  manufactured  by  the 
Quaker  City  Rubber  Co.,  629  Market  St., 
Philadelphia.  Pa. 

STANDARD.— Trade  name  for  circuit 
breakers  manufactured  by  the  Roller- 
Smith  Co.,  233  Broadway.  New  York,  N.  Y. 


,  Google 


EMF  ELECTRICAL  YEAR  BOOK 


vice  Co.,  108  W.   3rd 

STANDARD.— Trade  name  for  storage 
batteries  manufactured  by  the  Standard 
Battery  Mfg.  Co..  1101-3-6  N.  Main  St.. 
Port  Worth.  Tex. 

STANDARD.— Trade  name  for  arc  lamp 
carbons  and  carbon  product  a,  manufac- 
tured by  the  Standard  Carbon  Co.,  488 
Mills  ItldK..  San  Francisco,  Cal. 

STANDARD. — Trade  name  for  electric 
ranges,  ovens  and  cooking-  compartments 
manufactured  by  the  Standard  Electric 
Stove  Co.,  1718-1720  N.  12th  St.,  Toledo, 
Ohio. 

STANDARD.— Trade  name  for  Are 
,   electric   clocks,   signaling   systems 


made 


.       .        — .    Stand..  _ 
)  Logan  St.,   Spring- 


Elect  rlc  Time  Co. 

field,   Mass. 

STANDARD.— Trade  name  for  portable 
electric  tools  manufactured  by  the  Stand- 
ard Electric  Tool  Co..  Cincinnati.  Ohio. 

STANDARD.— Trade  name  for  electric 
heating  pads  manufactured  by  the  Stand- 
ard Electrical  Appliance  Co.,  Beverly.  N.  J. 

STANDARD.— Trade  name  for  electric 
sealing  machines  manufactured  by  the 
Standard  Envelope  Sealer  Mfg.   Co.,   Evar- 

STANDARD — Trade  name  for  Diesel  en- 
gines manufactured  by  the  Standard  Fuel 
Oil   Engine   Co..    Bucyrus.    Ohio. 

STANDARD.— Trade  name  for  electri- 
cians' portable  benches  manufactured  by 
the  Standard  Iron  Works,  Inc..  B08-510  E. 
74th  St.,  New  York,  N.  T. 

STANDARD. —  Trade  name  for  steel 
cabinets,  switchboard  a.  pan  el  board  a  and 
theatrical  lighting  specialties  manufac- 
tured by  the  Standard  Mechanical  Equip- 
ment   Co.,    2020    Richardson    Ave.,    Dallas. 

STANDARD.— Trade  name  for  electrical 

automobile  accessories  manufactured  by 
the  Standard  Metal  Mfg.  Co.,  Chestnut, 
Jefferson    St    Malvern    Sts.,    Newark,    N.    J. 


j   &   Engine    Division.    ..__ 

chine  Co..   730  Carroll  St.,  Akron,   Ohio. 

STANDARD.— Trade    name    for    portable 

electric  and  power  sewing  _ 

factured  by  the  Standard  Sewing  Machine 
Co..  Cedar  Ave.  &  C.  &  P.  Ry..  Cleveland. 
Ohio. 

STANDARD. —  Trade  name  for  steel 
forglngs.  malleable  Iron  castings,  wheeli 
for  electric  cars.  etc..  made  by  the  Stand- 
ard Steel  Works,  500  N.  Broad  St.,  Phila- 
delphia, Pa. 

STANDARD.— Trade  name  for  thermo- 
stats, thermometers  and  other  mechanical 
and  recording  Instruments  manufactured 
by  the  Standard  Thermometer  Co..  6f 
Shirley   St..   Boston,   Mass. 

STANDARD.— Trade  name  for  bell-rlng- 
Ing  transformers  manufactured  by  the 
Standard  Transformer  Co.,  Dana  "  -- 
Warren,   Ohio. 

STANDARD.— Trade  name  for  wires  and 
cables  manufactured  by  the  Standard 
Underground  Cable  Co..  Westlnghouse 
Bldff.,   Pittsburgh.   Pa. 

STANDARD.— Trade  name  for  incan- 
descent lamp  guard  manufactured  by  the 
Standard   Wire   Co.,    New   Castle,    Pa. 

STANDARD.— Trade  name  for  solid-core 
commutators    manufactured     by     the     To- 


ll. R.  Straight;  secretary,  C.  E.  Murray; 
treasurer,  R.  C.  Russum;  manager,  Charles 
R.  Johnson.  Main  office.  208  S.  LaSalle 
St..  Chicago,  HI.  Factories.  Chicago.  111., 
and  Independence,  Kans.  Branch  office. 
Instill te  Products  Co.,  Portland,   Ore. 

STANDARD  ASPHALT  4  REFINING 
CO. — Bartlesvllle,  Okla.  Manufacturer  of 
Insulating    oils,    etc. 

STANDARD-BALTIMORE.— Trade  name 
for  generators,  motors,  wiring  devices, 
ovens,  hoists,  switches,  winches,  switch- 
boards, controllers,  air  compressors  snd 
other  electrical  devices  manufactured  by 
the  Standard  Electric  Machinery  Co.,  102 
E.  York  St..  Baltimore,  Md. 

STANDARD  BATTERY  MFG.  CO.— 
Port  Worth,  Tex.  Manufacturer  of  stor- 
age   batteries,    storage    battery    parts    and 


ervice 


I.ati™ 


_  Jhed  1818.  President.  Albert  Kramer; 
vice-presidents,  A.  F.  Hawkins.  Max 
Rothman:  secretary  and  treasurer,  J.  J. 
King;  general  manager.  A.  F.  Hawkins: 
sales  manager,  Max  Rothman.  Main  office 
and  factory.  1101^3-6  N.  Main  St.,  Fort 
Worth,  Tex.  Branch  offices  and  ware- 
houses. Southwestern  Battery  Co.,  Dallas. 
Standard  Battery  Sales  Co..  Houston 


Co., 
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STANDARD  ACCESSORY  CORP.— 3B5- 
367  E.  Water  St..  Milwaukee.  Wis.  Manu- 
facturer of  phonograph  lights. 

STANDARD  APPLIANCE  CO.  OF 
AMERICA.— S80  Lafayette  St.,  New  York, 
N.    Y.      Manufacturer    of    telephone    muf- 

STANDARD  ART  GLASS  CO.— 237  La- 
fayette St.,  New  York,  N.  Y.  Manufac- 
turer of  portable  electric  lamps  and  light- 
ing fixtures.  Business  established  1908. 
Proprietor,  Louis  S.   Rlchman. 

STANDARD  ASBESTOS  CO.— 69  Be-k- 
man  St..  New  York.  N.  Y,  Manufacturer 
of   asbestos  products. 

STANDARD  ASPHALT  A  REFINING 
CO. — Chicago.  III.  Manufacturer  of  wi 
proofing.  Insulating,  batlerv  seeling 
impregnating  compounds.  Business  estab- 
lished 1914  Vice-presidents,  Frank  W. 
PVueauf,    W.    A.    Williams,    P.    M.    Mlskell, 


STANDARD  BRAZING  CO.— 45  Bt 
field  St..  Boston,  Mass.  Manufacture 
brazing  compounds. 

STANDARD      CARBON      CO— 488      Mills 
Bldg.,    San    Francisco,    Cal.      Manufactur 
of  projector  carbons  and   carbon   product 
Factory.  Richmond,   Cal. 

STANDARD  CEDAR  A  LUMBER  CO. 
Gil  Lumber  Exchange,  Minneapolis,  Mln 
Producer  of  cedar  poles. 

STANDARD  CELLS.— A  standard  cell 
Is  a  voltaic  cell  which,  when'  constructed 
according    to    certain    specifications,    it 

tains  a   constant  voltage   at  a   given    

perature,  and  the  voltage  of  individual 
cells  so  constructed  differs  by  an  extn 

1y  small  fraction  of  a  volt.     The  cell  i 

therefore,  under  proper  conditions  be  used 
as  a  standard  of  e.  m.  f. 

Three  types  of  standard  cell  have  been 
developed,  the  Clark,  Carhart-Clark, 
Weston  ceils.  The  standard  cell  in 
at  present  Is  known  as  the  WestOL.  ._ 
cadmium  standard  cell.  The  electrodes  of 
this  ceil  are  mercury  covered  by  mcrcurous 
and  cadmium  sulphate  paste  for  the  posi- 
tive pole,  cadmium  amalgam  for  the  nega- 
tive pole,  and  a  saturated  solution  of  cad- 
mium sulphate  for  the  electrolyte.  The 
e.  m.  f.  at  20"  C.  of  the  normal  cadmium 
cell  with  saturated  electrolyte  Is  1.01830 
volts.  Its  e.  m.  f.  at  any  temperature  Is: 
Ei=Bar-0.0O04O6(t— 20)— 0. 0000009  B  (t— 20)" 
-t-O.OOOOOOOOUt— 20)». 
For  most  measurements  the  last  two 
terms   can   be  omitted. 

A  more  recent  form  of  the  Weston  cell 
is  the  unsaturated  cell.  The  temperature 
coefficient  of  this  cell  is  much  smaller 
than  that  for  the  normal  cell.  It  is  espe- 
cially well  suited  for  potentiometer  meas- 
urements. Its  e.  m.  f.  is  very  nearly 
1.0186  volts  and  as  constructed  Its  resist- 
ance Is  about  200  ohms. 
Manufacturer: 
Weston . Electrical  Instrument  Co.,  Wav- 

erly   Park,    Newark,    N.   J. 
STANDARD    CINEMACHINERY.— Trade 
name  for  motion  picture  machinery  manu- 
factured   by    Bell    &    Howell    Co.,     1801-15 
Larchmont   Ave..    Chicago,   111. 

STANDARD    ELECTRIC    4    MFG.    CO 

90S  First  Ave.,  E..  Cedar  Rapids,  Iowa. 
Manufacturer  of  lighting  fixtures  and  spe- 
cialties. Business  established  1917.  Presi- 
dent.   A.    J.    Petersen;    vice-president    and 

tary  and   treasurer,   H.  A-  Weyand. 

STANDARD  ELECTRIC  MACHINERY 
CO.— 102     E.      York      St..      Baltimore,     Md. 


Business  established  1907.  President.  Guy 
K.  Mitchell;  vice-president.  Frank  Stark, 
STANDARD  ELECTRIC  MFG.  CO. -925- 
941  Wrlghtwood  Ave.,  Chicago.  111.  Manu- 
facturer of  switches,  electric  whistles,  and 
other  electrical  specialties.  Business  es- 
tablished   1911.      President.    L,    E.    Parker; 

treasurer.  ™.   I*.    Parker.61"'    "**'"'  '^ 
STANDARD     ELECTRIC     STOVE     CO., 

THE.— 1718-1720  N.  12th  St..  Toledo.  Ohio. 
Manufacturer  of  electric  ranges,  ovens 
and  cooking  compartments. 
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STANDARD  ELECTRIC  TIME  CO.. 
TH  E — Springfield,  Mass.  Manufacturer 
of  electric  time  and  signaling  systems, 
fire  alarms  and  accessories.  Business  es- 
tablished 1884.  President  and  general  man- 
ager, George  L.  Rlggs;  vice-president.  J. 
J.  Bstabrook;  secretary.  C.  M.  White- 
ford;  treasurer,  C.  B.  Fltts;  sales  man- 
ager, Charles  F.  Barrett.  Main  office  and 
factory,  89  Logan  St.,  Springfield,  Mass. 
Branch  offices.  281  Franklin  St.,  Boston, 
Mass.:  50  Church  St..  New  York,  N.  Y.; 
1361  Monadnock  Bldg..  Chicago.  III.:  421 
New  First  National  Bank  Bldg.,  Colum- 
bus, Ohio;  461  Market  St.,  San  Francisco. 
Cal.;  5  Burrall  Ct..  Waterbury.  Conn. 
Sales  representatives.  Langley  &  Ewart, 
114  Essex  Bldg.,  Minneapolis.  Minn. ; 
Haralson  Sales  Co..  7E2  Brown-Murx 
Bldg..  Birmingham.  Ala. :  J.  M.  Fisher. 
201  Oregon  Bldg..  Portland.  Ore.;  C.  E. 
Brack,  101  Mutual  Life  Bldg..  Buffalo.  N. 
Y.;  Oscar  Sorenson,  161  S.  Pearl  St..  Den- 
ver,   Colo. 

STANDARD  ELECTRIC  TOOL  CO.- 
Cincinnati.  Ohio.  Manufacturer  of  port- 
able electric  tools.  President  F.  P.  Ham- 
ilton; vice-president.  E.  E.  Stevenson; 
secretary  and  treasurer,  P.  S.  Baldwin. 

8TANOARD  ELECTRICAL  APPLI- 
ANCE CO.— Beverly,  N.  J.  Manufacturer 
of  electric  heating  pads.  Business  estab- 
lished 1918.  President.  J.  H.  Slnei;  vice- 
president,  Franklin  P.  Jones;  secretary 
and  treasurer,  Franklin  P.  Jones,  Jr.; 
general  manager,  George  T.  Newell,  Jr.; 
sales    manager.    Earl    R.    Beyler. 

STANDARD  ELECTRICAL  CONSTRUC- 
TION CO.— San  Francisco.  Cal.  Manufac- 
turer of  panelboards.    switchboards,    etc. 

STANDARD  ELECTRICAL  MFG.  CO.— 
230-22  High  Ave.,  S.  E.,  Cleveland.  Ohio. 
Manufacturer  of  service  entrance  fittings, 
switch  boxes,  etc.  Secretary  and  treas- 
urer, George  A.  Streett. 

STANDARD  ELECTRODE. — Sec  Normal 
electrode. 

STANDARD  ENVELOPE  SEALER 
MFG.  CO. — Everett,  Mass.  Manufacturer 
of  electric  sealing  machines.  President 
—  E.  Charles  Drouet;  vice- 
general  manager,  F.  W. 
v  and  sales  manager.  H. 
C.  Hoakyns. 

STANDARD  FIBRE  CO.— 11  Miller  St.. 
Somervltle,  Mass.  Manufacturer  of  fiber 
insulators,  gears  and  other  fiber  products. 
STANDARD,  FLOOR  LAMP.— The  part 
of  a  floor  lamp  which  supports  the  lamp 
proper  and  the  lamp  shade.  It  consists 
of  a  base  or  pedestal  resting  on  the  floor 
and  an  upright  shaft  or  rod.  supporting 
the  lamp  socket  or  sockets  and  shade  at 
the  desired  height,  which  is  usually  4  to 
6*4  ft.  from  the  floor.  While  technically 
the  standard  would  only  consist  Of  the 
upright  shaft,  common  commercial  usage 
Includes  the  base  as  part  of  the  standard 
as  these  parts  are  made  and  sold  as  a 
unit.  The  term  pedestal  Is  also  widely 
used  (although  less  correctly)  Instead  of 
standard.  See  Bases  and  pedestals,  floor 
lamp:    also   Lamps,    floor. 

STANDARD  FORGINQS  CO.,  THE — 
Chicago,  ni.  Manufacturer  of  axles  for 
electric  cars,  etc.,  and  electric  railway 
forglngs.  President,  George  E.  Vsn 
Hagen;  vice-president,  E.  W.  Rlchey;  sec- 
retary, C.  E.  Jernberg:  treasurer.  L«  C 
Ryan.  Main  office,  Railway  Exchange 
Bldg.,  Chicago,  HI.  Branch  offices,  2040 
Grand  Central  Terminal  Bldg..  New  York. 
N.  Y. ;  Merchants  National  Bank  Bldg., 
St.   Paul    Minn. 

STANDARD  FUEL  OIL  ENGINE  CO.. 
THE.— Bucyrus.  Ohio.  Manufacturer  of 
Diesel  engines. 

STANDARD  GAS  PRODUCTS  CO.— At- 
lanta. Ga.  Manufacturer  .of  oxyacetylene 
cutting  and  welding  outfits.  Business  es- 
tablished 1913.  President  treasurer  and 
general  manager,  William  Rawltng:  vice- 
president  and  secretary,  P.  W.  Wilcox; 
sales  manager,  H.  A.  Dale.  Main  office. 
216  Ivy  St.,  Atlanta,  Ga.  Branch  office. 
Chattanooga,  Tenn. 


and  sales  manager,  F".  P.  Wilds;  secre- 
tary, L.  G.  Lange;  treasurer.  D.  B.  Lange; 
general   manager,    Andrew   Young. 

STANDARD  IRON  WORKS,  INC.— 50! 
510  E.  74th  St.,  New  York,  N.  T.  Manu- 
facturer of  electricians*   portable   benches. 
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STANDARD  LAMP  MFG.  CO.— 1323  S. 
Michigan  Ave.,  Chicago,  111.  Manufacturer 
of  door  lamps  and  lamp  shades.  Presi- 
dent and  general  manager,  L.  A.  Solomon; 
vice-president  H.  L.  Solomon;  secretary 
George  liruaklr  treasurer,  H.  Ostrowaky. 

STANDARD  LIGHT  CO.— 448  E.  Water 
St.,  Milwaukee.  Wis.  Manufacturer  of 
lighting  fixtures.  Business  established 
1920.  President  and  general  manager. 
Morris  Tan;  vice-president,  D.  SigH:  sec- 
retary, Morris  Stern;  treasurer,  D.  Stern. 
STANDARD  LOCK  CO.— 111-113  Hlmrod 
St.,  Brooklyn,  N.  Y.  Manufacturer  of  elec- 
tric door  openers.  Business  established 
1900.  Frank  D.  Loch,  sole  owner.  Sales 
representative.  D.  E.  Distributing  Co.,  9  S. 
Clinton   St.  Chicago,   III. 

STANDARD  MACHINERY  CO. — Auburn 
F.  I.  (P.  O.  address.  Elmwood  Station. 
Providence.  R.  I.)  Manufacturer  of  bear- 
ings, armature  dish  notching  and  wire 
drawing  machines.  W.  T.  Murphy,  gen- 
eral  manager. 

STANDARD  MECHANICAL  EQUIP- 
MENT CO.— 2020  Richardson  Ave..  Dallas. 
Tex.  Manufacturer  of  steel  cabinets, 
switchboards,  panelboards  and  theatrical 
lighting  specialties.  -President  and  general 
manager,  W.  H.  Earl:  vloe -president,  A. 
W.   Earl:   secretary.   L.   H.    Hodge. 

STANDARD  METAL  MFG.  CO— Chest- 
nut. Jefferson  &  Malvern  Sts.,  Newark  N. 
J.  Manufacturer  of  electrical  automobile 
accessories.  President  and  treasurer  W. 
A.  Lawrence:  vice-president.  Edward  L. 
Lewis;   secretary,   C.    S.   Walling.     . 

STANDARD  OIL  CO.  OF  CALIFORNIA. 
—300  Bush  St..  San  Francisco.  Cal.  Manu- 
facturer   of    transformer     and    lubricating 

STANDARD  OIL  CO.  OF  INDIANA.— 
310  S.  Michigan  Ave.,  Chicago,  III.  Manu- 
facturer of  lubricating  oils  and  greases. 
President.  W.  M.  Burton;  vice-presidents. 
H.  S.  Morton,  W.  E.  Warwick,  B.  Parks. 
Allen     Jackson:     vice -president,     secretary 


entranoe    fittings    and    miscellaneous    spe- 
cialties. 

STANDARD  STAMPING  CO.,  THE.— 1st 
St.  A  7th  Ave..  Huntington,  W.  Va.  Manu- 
icturer  of  household   electric   cooking  ap- 

i.. „      i,.,-i -itablished  1899.  Presl- 

--'--   president,   W.   T. 


pllances.    Buslnc 

dent,  H.   W.  Moi 

Guy;  secretary,  D.   G.  Scott 


eating  oils. 
STANDARD   OIL   CO.   OF   NEW    YORK 

—556  W.  25th  St.,  New  York.  N.  Y.  Manu- 
facturer of  transformer  and  lubricating 
oils. 

STANDARD  OIL  CO.  OF  OHIO.— E 
Ohio  Gas  BIdg..  Cleveland,  Ohio.  Manu- 
facturer  of   lubricating  oils. 

STANDARD  P.  &  6.— Trade  name  fot 
boiler  furnace  regulators  manufactured  by 
the  Power  Turbo-Blower  Co.,  847  Madison 
Ave.,   New   York,   N.   Y. 

STANDARD  PLATE  GLASS  CO.— & 
Sudbury  St..  Boston.  Mass.  Manufacture! 
of    searchlight   mirrors. 

STANDARD  PUMP  A  ENGINE  DIVI- 
SION. ADAMSON  MACHINE  CO.— 730 
Carroll  St..  Akron,  Ohio.  Business  estab- 
lished 1892.  President,  A.  Adsmson;  vice- 
president  W.  E.  Slabaugh:  secretary  and 
treasurer,    R.    B.    Kounts;    sales    manager, 

STANDARD  RAILWAY  SUPPLY  CO.— 
Cincinnati.  Ohio.  Manufacturer  o(  trolley 
wire   splicing  sleeves,   etc. 

STANDARD  ROLLING  MILLS  CO.— 363- 
M7  Hudson  Ave..  Brooklyn.  N.  Y.  Manu- 
facturer of  solder  and  tinfoil.     I.  I.  Shon- 

STANDARD  SCIENTIFIC  CO.— 9  Bar- 
row St..  New  York,  N.  Y.  Manufacturer 
of  electrical  and  other  sclent! lie  Instru- 
ments. Business  established  1912,  Presi- 
dent, Newell  D.  Parker;  secretary  and 
treasurer,  Henry  C.  Lomb. 

STANDARD  SEWING  MACHINE  CO., 
THE. — Cleveland.  Ohio.  Manufacturer  of 
portable  electric  and  power  sewing  ma- 
chines. -President  and  treasurer,  Henry 
W.  Coming;  vice-president,  Charles  A, 
Otis;  secretary.  H.  B.  Knapp;  general 
manager,  O.  J.  Stewart.  Main  office. 
Cedar  Ave.  &  C.  A  p.  Ry..  Cleveland, 
Ohio.  Branch  offices.  Philadelphia.  Pa. : 
Boston.  Mass.:  San  Francisco,  Cal.;  St. 
I-duIs.  Mo.:  Cleveland,  Ohio;  47  E.  19th 
St.,  New-  York.  N.  Y.;  310  W.  Van  Buren 
St..    Chicago.    111. 

STANDARD  SIGNS,  INC.— 438  6th  Ave.. 
S.,  Minneapolis,  Minn.  Manufacturer  of 
electric  signs  and  bulletin  boards.  Busi- 
ness established  1916.  President  and  gen- 
eral manager,  H.  B.  Green. 

STANDARD  SPECIALTY  MFQ.  CO.— 
Cleveland,   Ohio.     Manufacturer  ot  service  | 


general  manager.  C.  C.  Armstrong;  sales 
manager,  H.   M.  Jones. 

STANDARD  STEEL  *  BEARINGS. 
INC.— Philadelphia.  Pa.  Manufacturer  of 
hall  and  roller  bearings.  Business  estab- 
lished 1903.  •  President  A.  F.  Rockwell; 
vice-presidents,  F.  M.  Germane.  T.  C. 
Fogel,  Q.  H.  Neilson;  secretary.  Ralph  A. 
Gamble;  treasurer,  Harold  C.  Pryer;  sales 
manager,  F.  M.  Germane.  Main  ofllce, 
5001  Lancaster  Ave.,  Philadelphia,  Pa. 
Factories,  Philadelphia,  Pa.,  and  Flain- 
vllle.  Conn.  Branch  offices,  1611  Kresge 
BIdg..  Detroit.  Mich.;  $45  N.  Meridian  St.. 
Indianapolis,  Ind.:  1806  S.  Michigan  Ave., 
Chicago,  111.;  261  Rlalto  BIdg,,  San  Fran- 
cisco, Cal. 

STANDARD  STEEL  WORKS  CO.— 
Philadelphia,  Pa.  Manufacturer  of  steel 
forglngs,  malleable  iron  castings,  wheels 
for  electric  cars,  etc.  President,  Sam"-' 
M.  Gauclaln:  vice-presidents.  William  „ 
Krasst,  A.  A.  Stevenson;  vice-president 
and  Sales  manager,  Richard  Sanderson: 
secretary.  Arthur  L.  Church;  treasurer,  A. 
B.  Khst.  Main  office,  500  N.  Broad  St., 
Philadelphia,  Pa.  Branch  offices,  80  E. 
Jackson  Blvd..  Chicago.  III. ;  St.  Louis, 
Mo.;  Richmond.  Va.;  San  Francisco.  Cal.: 
New  York.  N.  Y.;  Pittsburgh,  Pa.;  Hous- 
ton. Tex.;  St  Paul.  Minn. 

STANDARD  SUPPLY  &  EQUIPMENT 
CO.— Cherry  &  13th  Sts..  Philadelphia.  Pa. 
Manufacturer  of  motor -driven  fruit  ex- 
tractors. Branch  offices.  Trenton,  N.  J.; 
Altoona.   Pa.:   Pittsburgh.   Pa. 

STANDARD     THERMOMETER     CO 55 

Shirley    St.,    Boston,    Mass.      Manufaetui 
'    "  *    'a,     thermostats    and    other 

l     and     recording     lnstrui 
and  treasurer.   Samuel  C. 
secretary,    Albert    Shawcross. 

STANDARD  TRANSFORMER  CO., 
THE. — Dana  Ave.,  Warren,  Ohio.  Manu- 
facturer of  a-c.  bells,  push  buttons  and 
bell -ringing  transformers.  Business  estab- 
lished 1919,  President  and  general  man- 
ager, W.  F.  Parker;  secretary  and  treas- 
urer.  N.  A.   Wolcott 

STANDARD  UNDERGROUND  CABLE 
CO. — Pittsburgh.  Pa.  Manufacturer  of 
wires,  cables  and  underground  cons  true- 
President  and  general  manager,  J.  W. 
Marsh;  vice-presidents,  P.  H.  W.  Smith. 
C.  C.  Baldwin.  C.  W.  Davis  and  G.  J. 
Marsh:  secretary.  J.  W.  Shlbter:  treasurer 
C.  M.  Hagen;  sales  manager,  C.  W.  Davis. 
Main  office.  Westinghous;  BIdg..  Pitts- 
burgh. Pa.  Factories,  Perth  Amboy.  N.  J.; 
Pittsburgh,  Pa.;  Glenwillard,  Pa.;  Oak- 
land, Cal.  Branch  offices  and  warehouses, 
St.  Louis,  Mo.;  Ill  W.  Washington  St., 
Chicago,  III.;  San  Francisco.  Cal.;  Pitts- 
burgh. Pa.:  50  Church  St.  New  York.  N. 
Y.  District  offices,  Boston,  Mass.;  Phila- 
delphia, Pa.;  Washington,  D.  C;  Atlanta, 
Ga.;  Detroit.  Mich.;  Seattle,  Wash.;  Los 
Angeles,  Cal.;  Minneapolis,  Minn.;  Salt 
Lake    City.    Utah. 

STANDARD     VARNISH     WORKS New 

York.  N.  Y.  Manufacturers  of  Insulating 
paints  and  varnishes.  Business  estab- 
lished 187D.  President.  Arthur  Davis;  sec- 
retary, James  Wolf;  treasurer.  3.  H.  King; 

Main  office,  90  West" St.,  New  York.  N.  Y.' 
Branch  offices  and  warehouses,  60S  Oak- 
land Ave..  S.  W..  Grand  Rapids.  Mich.; 
56  Stevenson  St..  San  Francisco.  Cal. 

STANDARD  WASHING  MACHINE  CO. 
—1100  E.  55th  St.,  Chicago,  III.  Manufac- 
turer of  electric  vacuum  type  washing 
machines.  Business  established  1917. 
President  and  general  manager,  W.  V. 
Rifle;  secretary.  Mrs.  L.  M.  Koop;  treas- 
urer,   Lawrence    H.   Whiting. 

STANDARD  WELDING  CO.,  THE.— W. 
73rd  &  L.  S.  &  M.  S.  Railroad.  Cleveland, 
Ohio.  Manufacturer  of  welded  ateel  and 
other  tubing.  President,  J.  O.  Eaton;  vice- 
presidents.  John  Younger  and  Dan  C. 
Swander;  secretary,  P.  A.  Connolly;  treas- 
urer. T.  E.  Borton;  general  manager,  W. 
L,    Woodward. 

STANDARD  WIRE  CO..  THE.— New 
Castle,  Pa.  Manufacturer  of  Incandescent 
lamp  guards.  Business  established  1901. 
, u   ...    _      ___.    managrerp    j    Kauf- 


,->?.TA.fIDARD  W°«D  TURNING  CO.— 
1766  W.  Austin  Ave..  Chicago,  m.  Manu- 
facturer of  portable  electric  lamps.  Part- 
nership,   H.    Klein  and   S.   Renner 

STANDARD  X-RAY  CO.-1932-42  N. 
Burling  St,  Chicago,  111.  Manufacturer  of 
X-ray  apparatus.  President  and  general 
manager,  William  J.  Hettlch;  vice-presi- 
dent. Dr.  C.  F.  Dick;  secretary,  C.  O. 
Olson;    treasurer,  V.  E.   Hanson. 

STANDARDIZATION  RULES  OF  THb 
A,  I.  E.  E. — As  the  result  of  many  years' 
worr  £v  the  staDderds  Committee  of  the 
A.  I.  E.  E.  with  the  co-operation  of  simi- 
lar committees  of  ten  other  societies  In- 
terested in  electrical  matters,  there  have 
been    published   as   a    book    of    133   pp.    the 

Standardization  Rules  of  the  American 
Institute  of  Electrical  Engineers."  The 
chief  purpose  of  these  rules  or  standards 
has  been  to  define  the  terms  and  condi- 
tions which  characterise  the  rating  and 
behavior  of  electrical  apparatus,  with  spe- 
cial reference  to  the  conditions  of  accept- 
ance tests.  These  rules  have  been  re- 
vised from  time  to  time,  the  latest  addition 
being  that  of  1918.  Copies  of  this  book 
can  be  obtained  for  GO  cents  from  the 
headquarters  of  the  A.  I.  E  E.  33  W 
39th  St.,   New  York,  N.  Y. 

STANDARDIZED.— Trade  name  for 
panelboards  manufactured  by  the  Benja- 
min Electric  Mfg.  Co.,  801  W.  Washington 
Blvd.,  Chicago.  III. 

STANDARDIZED.— Trade  name  for  ash 
handling  equipment  manufactured  by  the 
Qirtanner  Engineering  Corp.,  1400  Broad- 
Way,  New  York,  N.  Y. 

STANDCO — Trade  name  for  tachome- 
inufactured  by  Her- 
16  Park  Row,   New 


and   rheostats 
.««n  H.   Stlcht  &  Co 
York,  N.  Y. 

STANDPIPE.— A  vertical  pipe  connect- 
ed to  the  feeder  pipe  or  penstock  of  a  • 
water-power  plant,  placed  as  close  to  the 
UPS?  .I'-  P°"',1Wb.  Its  diameter  la  from 
H i  to  50%  of  the  penstock  diameter,  and 
llf  not  sealed)  It  must  be  as  high  as  the 
head  of  water  available  at  the  plant.  The 
purpose   Is    to   furnish  a   supply  of   energy 

w.i  5.0"8  of  Bidden  increases  of  load 
while  the  water  Is  accelerating,  and  to 
serve  as  a  relief  valve  In  case  of  sudden 
excess  pressures  in  the  penstock.  Staod- 
plpes    are    sometimes    called    surge    tanks 

(Also  see  Air  chamber;  also  Water  ham- 

STANDS  OR  RESTS  FOR  ELECTRIC 
PRESSING  IRONS.— These  stands  are 
metal  devices  either  portable  or  attached 
to  an  ironing  board,  to  permit  an  electric 
pressing  Iron  to  rest  on  them  while  heat- 
They  are  usually 
ns   to   prevent   the 

-■■■   .a  keep  the  bottom 

the  stand  cool.  The  Are  hazard  and 
danger  of  leaving  an  Iron  on  the  board 
with  the  current  on  while  answering  the 
telephone  or  doorbell  Is  largely  eliminated 
when  the  habit  of  resting  the  Iron  on  its 
stand  when  not  In  use  Is  established. 
Manufacturers: 

Chicago    Dryer    Co..     2210    N.     Crawford 

Ave..     Chicago,     III.       (Combined    with 

ironing  board.) 

Wilson,   Mrs.    Catherine   V-,    641   Virginia 

Park,     Detroit.    Mich.      "Wilson    Iron 

Rest." 

STANDS,   PORTABLE,   FOR    ELECTRIC 

HAMMERS  OR    DRILLS.— These  are   rigid 

stands    upon    which    heavy    tools    such    as 

electric   hammers   or   drills   may   be   rested 

while  In  use  In  high  or  rather  Inaccessible 

places,  such  as  near  or  In  a  celling.     The 

workman  on   a  ladder  cannot  successfully 

operate   these  heavy   tools  for  any  length 


I   the 


rigid  a 


able  stand  Is  a  decided  advantage. 
Manufacturer: 
Grenilg,    J.    A..    359    Jay    St.,    Brooklyn, 


STANLEY.— Trade  name  for  electric  or- 
gan blower  manufactured  by  the  F.  E. 
Whitney     Co.,      66     Sudbury     St.     Boston, 


Brooklyn, 

eated   at  . 

Hampton,    Mass. 

In    1381    he   became   asslstai 

Weston  and  in  1882  he  was 


.    in   1868.     He   was   edu- 

Wllllston    Seminary   at    East 

at   Yale   University. 


ogle 
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;    company 


the  Swan  Electria  Light  Co.,  where  he 
Invented  and  perfected  a  method  of  ei- 
hauating  Incandescent  lamp  bulbs.  Dur- 
ing 1833  and  1S84  he  conducted  a  private 
laboratory  at  Englewood.  N.  J.  In  1884 
he  Installed  and  equipped  a  lamp  factory 
for  the  manufacture  of  Incandescent  lamps 
at  Swlssvale.  Pa.,  and  designed  some  d-c. 
machines  adapted  to  operate  Incandescent 
lamps.  Th»  first  s-c.  system  with  trans- 
formers and  parallel  distribution  built  In 
this  country  was  constructed  In  1885  at 
Great  Barrlngton.  Mass.,  by  Mr.  Stanley. 
In  1890-91  he  organised  the  Stanley  Elec- 
tric   Mfg.    Co.    at    Plttsfleld,    Mass.      The 

first  successful  Stanley 

pleted  In  1898  and  In  „.,  „..  uu 
Installed  the  polyphase  transmission  _.., 
tern  at  Housatonlc  Mass.  Later  Mr. 
Stanley  organised  the  Stanley  Instrument 
Co.  for  the  manufacture  of  a  new  form 
of  wattmeter  and  for  several  years  de- 
voted his  energies  almost  entirely  to  the 
development  of  this  enterprise.  In  1912 
he  was  awarded  the  Edison  medal  by  the 
American  Institute  of  Electrical  Engineers. 
D.STA,NLEY  *  PATTERSON.-!*  Hubert 
St  New  York,  N.  T.  Manufacturer  of 
telephone  and  electric  signaling  apparatus 
and  electrical  specialties.  Business  estab- 
lished 1884.  President,  George  L.  Patter- 
son; vice-president,  Arthur  F.  Stanley: 
secretary  and  sales  manager,  Albert  9. 
DeVrau;  treasurer.  George  B.  Anthony. 
Sales  representatives,  J.  A.  Vaoghan.  Real 
Estate  Trust  Bldg..  Philadelphia,  Pa.; 
Doherty-Hafner  Co..  818  W.  Jackson  Blvd.. 
Chicago.  III.;  Heckert  L.  Parker,  Ul  New 
Montgomery  St.,  San  Francisco,  Cal.; 
Clapp  A  LaMoree.  San  Fernando  Bldg., 
Los  Angeles,  Cal.;  P.  L.  Hoadley,  Sea- 
board Bldg..  Seattle.  Wash.;  Kemp  Hav- 
thorne.  383  McKinley  Ave..  San  Antonio 
Tex.;  H.  B.  Parke,  Pittsburgh.  Pa.:  W  H. 
Beaven.  Jefferson  County  Bank  Bldg., 
■Irmlngham.  Ala.:  El"ctr!oal  Sales  Co., 
Kenyon    Bldg.,    Louisville,    Ky. 

STANLEY  BELTING  CORP.— 32-40  8. 
Clinton  St.  Chicago.  111.  Manufacturer  of 
cotton  belting.  Stanley  Hathaway,  sales 
manager. 

STANLEY  MFO.  CO,,  THE— BO  Cannon 
St..  Dayton,  Ohio.  Manufacturer  of  name 
plates  for  machinery,  appliances,  etc 
President  and  sales  manager,  George  F. 
Stanley:  Secretary  and  general  manager, 
M.  H.  Stanley:  treaaurer  and  purchasing 
agent.  H.  R.   Walker. 

STANLEY  WORKS.  THE.— New  Brit- 
ain, Conn.  Manufacturers  of  zlgxag  rules 
and  Insulated  screw  drivers.  Main  office 
and  factories,  New  Britain,  Conn.  Branch 
offices.    Brldgewater,    Mass.;   Nlles,    Ohio. 

STAN  LICO.— Trade  name  for  lighting 
fixtures  made  by  the  Standard  Light  Co., 
448  E.  Water  St..  Milwaukee,  Wis. 

STANNARDS    MFQ.    CO 379    Allen    St., 

Springfield,  Mass.  Manufacturer  of  expan- 
sion sleeves.  Business  established  1902. 
President.  C.  S.  Stannard;  general  man- 
ager, W.  L.  Stannard. 

STANSICO.— Trade  name  for  electrical 
and  scientific  Instruments  manufactured 
by  the  Standard  Scientific  Co.,  9  Barrow 
St..  New  York,  N.  Y. 

STANSICO -ALLEN  .—Trade  name  for 
meter-testing  rheostats  manufactured  by 
the  Standard  Scientific  Co.,  9  Barrow  St., 
New  York.  N.  Y. 

STAN  WOOD. —Trade  name  for  Steps  and 
treads  made  by  the  American  Mason 
Safety   Tread    Co.,    126    Perry    St.,    Lowell. 

8TANWOOD  EQUIPMENT  CO.— Chica- 
go, 111.  Manufacturer  of  safety  treads. 
Main  office.  808  N.  Michigan  Ave..  Chi- 
cago, III.  Branch  offices,  Boston,  Mass.; 
San  Francisco,   Cal. 

STAPLES,  INSULATED.— Double-point- 
ed staples  provided  with  fiber  insulation 
around  the  loop  to  prevent  short -circuit- 
ing of  wires  secured  by  the  staples.  They 
are  used  for  holding  office  busier,  annun- 
ciator,   telephone    and    other    low -voltage 

Manufacturers; 

Blake  Signal  A  Mfg.  Co..  221  High  St.. 
Boston,    Mass.      "Blake." 

SMITH  &  McCRORKEN.  INC.,  407  E 
18th  St..  New  York-,  N.  Y. 

STAR.— Trade  name  for  grease  and  oil 
cups  manufactured  by  the  American  In- 
jector Co.,  176  14th  Ave..  Detroit,  Mich. 

STAR.— Trade  name  for  soldering  fur- 
naces manufactured  by  the  Burgess  Sold- 
ering Furnace   Co.,   Columbus.   Ohio. 


STAR. — Trade  name  for  ornamental 
street  lighting  posts  manufactured  by  the 
Chicago  Concrete  Post  Co.,  80S  S.  Dear- 
born   St.,    Chicago.   111. 

STAR.— Trade  name  for  hacksaw  blades 
manufactured  by  Clem  son  Bros.,  Inc., 
Middletown,  N.  T. 

STAR.— Trade  name  for  insulated  screw 
driver  manufactured  by  the  Cronk  A 
Carrier  Mfg.  Co..  109  W.  Water  St.,  El- 
mlra,  N.  Y. 

STAR.— Trade  name  for  Spring  and  ham- 
mer drills  manufactured  by  the  Duffy 
Mfg.   Co..   214  W.  Grand  Ave.,   Chicago,   111. 

STAR— Trade  name  for  electric  fans. 
dishwashers  and  vibrators  manufactured 
by    the    Fitzgerald    Mfg.    Co.,    Torrlogton, 


Conn 

STAR— Trade 


cul-s    Mfg.    Co..    31i 
Indianapolis.  Ind. 

STAR.— ,Trade  name  for  soldering  pastes 
and  sticks  manufactured  by  the  McGllJ 
Mfg.  Co.,  Valparaiso,  Ind. 

STAR.— Trade  name  for  leather  belting 
manufactured  by  the  F.  Ranlvi'k  Co.. 
241-247   Pearl   St..    Grand   Rapids.    Mich. 

STAR.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  Star  Chandelier 
Co..  Inc.,  33  Bleecker  St..  New  York.  N.  Y. 

STAR— Trade  name  for  motors,  gener- 
ators and  farm  lighting  plants  manufac- 
tured bv  the  Star  Dynamo  Co.,  Jefferson 
City,   Mo. 

STAR.— Trade  name  for  electric  fans 
end  motors  manufactured  by  the  Star 
Electric  Motor  Co..  MIH-r  St.  &  N.  J. 
R.  R.   Ave..   Newark.  N.  J. 

STAR.— Trade  name  for  portable  drills 
manufacfured  by  the  Star  Expansion  Bolt 
Co.,   147-149  Cedar  St.,  New  York.   N.  Y. 

STAR.— Trade  name  for  renewable  fuses 
manufactured  bv  the  Star  Fuse  Co.,  Inc., 
188  Centre  St.,  New  York.  N.  Y. 

STAR.— Trade  name  (or  electric  head- 
lights, automobile  lamps  and  floodlight 
projectors  manufactured  by  the  Star 
Headlight  ft  Lantern  Co.,  B94  Franklin 
St.,    Rochester,    N.    Y. 

STAR.— Trade  name  for  cutout  boxes 
and  sheet  steel  cabinets  manufactured  by 
the  Star  Metal  Box  Co..  607-609  W.  19th 
St.,   New   York.   N.   Y. 

STAR.— Trade  name  for  storage  batteries 
manufactured  by  the  Star  Storage  Battery 
Co.,   309-313  N.   Jefferson   St.,    Muncle,   Ind. 

STAR.— Trade  name  for  fixture  stems 
and  conduit  bushings  manufactured  by  the 
Steel  City  Electric  Co.,  1221  Columbus 
Ave.,    Pittsburgh,    Pa. 

STAR.— Trade  name  for  cotton  insulat- 
ing tape  manufactured  by  the  J.  Sullivan 
A  Bona  Mfg.  Co.,  2224  N.  9th  St.,  Phila- 
delphia,   Pa. 

STAR  AND  STAR  JUNIOR.— Trade 
names  for  electric  cloth  cutting  machines 
manufactured  by  the  Wolf  Electric  Pro- 
moting Co.,  810  Main  St.,  Cincinnati,  Ohio. 

STAR  BRAND.— Trade  name  for  rivets 
manufactured  by  the  American  Brass  Co., 
414  Meadow   St.,  Waterbury,  Conn 

STAR    BRAND Trade   name   for  brass, 

bronze  and  nickel  silver  rolls,  sheets,  wire, 
rods,  etc.,  manufactured  by  the  U.  T. 
Hungerford  Brass  ft  Copper  Co..  80  Lafay- 


lt..  New  York.  : 


Y. 


Manuf: 

office,  68  Oliver  St.,  Boston.  Mass.    Bri 
offices.    New   York.   N.    Y.:    S   E.    Lake    St., 
Chicago.  111.;  Pittsburgh.  Pa. 

STAR  BRASS  WORKS,  THE.— Kalama- 
zoo, Mich.  Manufacturers  of  trolley  harps 
and  wheels. 

STAR  CHANDELIER  CO.,  INC.— 13 
Bleecker  St.,  New  York.  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

STAR  DYNAMO  CO.— Jefferson  City. 
Mo.  Manufacturer  of  motors,  generators 
and  farm  lighting  plants.  Business  estab- 
lished 1834.  President.  B.  J.  Cooplldgc; 
secretary  and  general  manager,  W.  A. 
Nagle;    sales  manager,  A.  A.  Allen. 

STAR  ELECTRIC  MOTOR  CO.— Miller 
St.  &  N.  J.  B.  R.  Ave..  Newark.  N.  J. 
Manufacturer  of  motors,  generators  and 
fens.  President.  Emll  E.  Hollander;  sec- 
retary and  treasurer,  C  M.  Petersen;  gen- 
eral  sales   msnager,   E.    B.    Day. 

STAR  EXPANSION  BOLT  CO.— New 
York.   N.   Y.     Manufacturer  of  cable   and 
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wire  Insulators  and  other  circuit  support- 
ing devices.  President.  J.  E.  Ogden:  vice- 
president.  R.  E.  Ogden;  treasurer,  E.  H. 
Clements;  sales  manager,  Warren  A.  Pe- 
ters. Main  office,  147-149  Cedar  SL,  New 
York,  N.  Y.  Factory,  Bayonne.  N.  J. 
Branch  offices.  120  W.  Lake  St.,  Chicago, 
I'l.;  700  E.  3rd  St..  Los  Angeles,  Cal. 

STAR  FELT  CUTTING  CO.,  THE.— SCO 
■9th  St.,  Brooklyn.  N.  Y.  Manufacturer 
of   felt   gaskets,    wicks,    washers,    etc. 

STAR  FUSE  CO.,  INC.,  THE— 188  Cen- 
tre St.,  New  York,  N.  Y.  Manufacturer  of 
renewable  fuses.  President  and  general 
manager.    M.    Pod  ell. 

STAR  GLASS  CO.— Star  City.  W.  Va. 
Manufacturer  of   Illuminating   glassware. 

STAR  HEADLIGHT  A  LANTERN  CO. 
—294  Franklin  St.,  Rochester.  N.  Y.  Manu- 
facturer of  electric  headlights,  automobile 
lamps  and  lanterns.  President  and  treas- 
urer,  Albert  W.  Jacobs. 

STAR  LUBRICATING  OIL  CO.— 8714 
Broadway,  Cleveland.  Ohio.  Manufacturer 
of  transformer  and  lubricating  oils. 

STAR  METAL  BOX  CO. — 507-509  W. 
19th  St.,  New  York.  N.  Y.  Manufacturer 
of   cutout   boxes    and   sheet   steel   cabinets. 

STAR  OR  Y-CONNECTION The  Indi- 
vidual circuits  of  a  polyphase  system  may 
be  Independent  or  Interconnected.  In  a 
*-■     ■-■■-'■       — -    end   r"    —   "     —  ■  ■  - 


this  type  of  connection  la  usually  des- 
ignated   as   a   Y-  connect  Ion. 

STAR  PORCELAIN  CO.,  THE— Tren- 
ton, N.  J.  Manufacturer  of  electrical 
porcelain.      Herbert   Sinclair,    president. 

STAR  STORAGE  BATTERY  CO.— 309- 
311  Jefferson  St..  Muncle.  Ind.  Manufac- 
turer of  automobile  starting  and  lighting; 
storage  batteries.  President.  W.  O.  Hay- 
mond;  vice-president,  E.  L.  Haymond; 
secretary    and    treasurer,    F.    C.    Haymond. 

STAR  WASHING  MACHINE  CO.— 549 
Qulncy  St.,  Chicago.  111.  Manufacturer  of 
electric  washing  machines.  President, 
treasurer  and  general  manager.  K.  K. 
Schulz;    vice -president    A.    Hills  trom. 

STARBUCK  A  SONS,  R.  M— St  Asylum 
St.,  Hartford,  Conn.  Manufacturers  of 
portable  electric  lamps.  Business  estab- 
lished   1897.      Factory,   Meridian,   Conn, 

STARK-INLAND  MACHINE  WORKS. 
INC.— St.  Louis.  Mo.  Manufacturer  of 
spark  plugs,  piston  rings,  etc.  President 
and  general  manager.  O.  G.  Stark:  vice- 
president,  L.  J.  Stark;  secretary.  Fred  E. 
Moore;  treasurer,  Dan  A.  Rue.be].  Main 
office.  1629  Locust  St..  St.  Louis.  Mo. 
Branch  offices.  New  York,  N.  Y.:  Chi- 
cago.   111. 

STARK  ROLLING  MILL  CO.,  THE— 
Canton.  Ohio.  Manufacturer  of  sheet  Iron 
and  steel  for  electrical  purposes.  Main 
office.  Canton,  Ohio.  Branch  offices.  10 
Church  St.,  New  York,  N.  Y.:  Steger  Bldg.. 
Chicago.  III.:  Security  Bldg.,  St.  Louis. 
Mo.:  First  Wisconsin  Bldg,  Milwaukee. 
Wis.;  First  National  Bldg..  Cincinnati, 
Ohio. 

STARL1TE, — Trade  name  for  luminous 
attachments  manufactured  by  the  Starltte 
Mfg.  Co.,  2  Columbus  Circle.  New  York, 
N.    Y. 

STARLITE  MFO.  CO.— if  Columbus 
Circle.  New  York,  N.  Y.  Manufacturer 
of  luminous  attachments.  President  and 
treasurer,  Harry  Cooper:  vice-president 
and  secretary,   Cecil  Anhalt. 

STAR  RETT  CO.,  THE  L.  8.— Athol, 
Mass.  Manufacturer  of  tools  for  electri- 
cians, machinists,  mechanics,  ettf.  Pres- 
ident. L,  S.  Starrett;  vice-president,  F.  A. 
Bell:  secretary  and  treasurer,  F.  E.  Wing: 
sales  manager,  D.  Fin  a  lay.  Main  office 
and  factory,  Athol.  Mass.  Branch  offices. 
90-92  West  Broadway.  New  York,  N.  Y.; 
17  N.  Jefferson  St..  Chicago.   111. 

STARTER.— A  starter  Is  a  device  which 
brings  about  circuit  changes  or  certain 
conditions  which  permit  a  safe  current  to 
flow  through  an  electric  motor  and  develop 
starting  torque,  and  to  bring  the  motor 
approximately  up  to  speed.  Several 
methods  of  starting  are  required  because 
of  the  different  types  and  sizes  of  motors 
and  because  of  the  different  condition" 
under  which  they  have  to  be  started.  Tho 
principal   types  are   described   below. 

The  term  starter  is  also  used  to  apply 
to  starting  devices  for  Internal  -combustion 
nglncs.  as  on  automobiles  and  raotorboata. 


3  also  described  below. 
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STARTERS.  "ACROSS  THE  LINE' 
TYPE. — Sin gle- phase  motors  and  squirrel- 
cage  Induction  motors  up  to  ft  hp.  ar« 
usually  connected  directly  to  the  line  for 
starting.  D-c.  motors  up  to  1  tip.  are  alsi 
frequently  started  In  this  way. 

STARTERS.  AUTOMOBILE,  ELEC- 
TRICAL. COMPLETE  OUTFITS.— These 
electrical     starters    for    automobiles     com- 

Crlse  an  electric  starting  motor,  controlled 
y  a  foot  pedal  or  foot-operated  switch, 
connected  to  a  storage  battery  and 
mounted  on  the  automobil#»  frame  or  on 
the  engine  structure.  They  are  provided 
with  a  centrifugal  or  spiral  device  for 
temporarily  engaging  the  driving  pinion  on 
the  motor  with  the  engine  shaft  through 
suitable  gears  during  the  starting  oper- 
ation. They  are  usually  arranged  bo  that 
..._    _._.__   w[]1    Just    BtaJ.t    t)>    tum    ^f^-g 

>    turn   over    the    engine    la    en- 


=nglne 


Manufacturers: 

American  Bosch  Magneto  Corp..  Spring- 
field.   Mass.      "Bosch." 

Bijur  Motor  Appliance  Co..  lftth  & 
Garden    Sts..    Hoboken,    N.  J. 

Dayton  Engineering  Laboratories,  Day- 
ton. Ohio.     "Delco." 

Electric  Auto-Lite  Corp..  Toledo.  Ohio 

Plaher  Electrical  Works.  101 1  Lynn  St.. 
Detroit.    Mich. 

Gray  &   Davis.    Boston.   Mass. 

Kent  Mfg.  Co..  Atwater.  4937  Stenton 
Ave.,  Philadelphia,  Pa.  "Atwater 
Kent." 

Liberty  Starter  Co..  S2S1  W.  Fort  St., 
Detroit.  Mich.  "Liberty." 

North  East  Electric  Co..  Rochester.  N. 
Y.      "North    East." 

Recording  &  Computing  Machines  Co., 
The.      1      Essex     Ave.,      Dayton.     Ohio. 

U.  S.  Light  &  Heat  Corp.,  Niagara  Falls. 

N.   T.    "TJSL." 
Service    Products    Co,    The.    Green  await 
Bid  ft..       Springfield.      Ohio.        "Helnze- 
Sprlngfleld." 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 

Ave..    St.  Louis,   Mo. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO..    East    Pittsburgh.    Pa.      (See    dis- 
play  adv.   pages    1396-1403.) 
STARTERS.      MOTOR,      AUTOMATIC— 
An  automatic  starter  is  a  starter  designed 
to   automatically    control    the    acceleration 
of   a    motor.      There   are    two    types,    time 
limit  and  current  limit.  Time-limit  starters 

In  a  fiied  time  regardless  of  the  load.  The 
timing  Is  usually  obtained  by  oil  dashpot. 
air  dashpot  Or  by  a  pilot  motor.  Timing 
by  dashpots  is  the  cheaper  and  more  com- 
mon method  and  the  oil  dashpot  Is  In  gen- 
eral preferred  to  the  air  type.  An  auto- 
matic starter  of  the  dashpot  type  usually 
consists  of  a  solenoid  with  a  plunger 
whose  motion  Is  retarded  by  a  dashpot. 
The  con  tact -making  mechanism  Is  con- 
nected to  the  plunger  and  as  It  moves 
forward,  resistance  Is  cut  out  of  the  motor 
armature  circuit  either  by  (1)  an  arm 
sliding  over  segments.  (2)  a  number  of 
fingers  making  contact  with  buttons  or 
(3)  by  the  compression  of  a  carbon  pile 
rheostat. 

Current-limit  starters  are  those  in  which 
the  rate  of  acceleration  depends  on  the 
load.  The  acceleration  Is  controlled  either 
by  current  relays,  series  contactors,  or 
counter- voltage  relays  or  contactors.  Cur- 
rent-limit starters  have  the  disadvantage 
that  the  motor  will  not  accelerate  on  heavy 
loads.  Current -relay  acceleration  Is  the 
most  complicated  and  Is  used  principally 
where  speed  regulation  Is  required.  Ac- 
celeration by  series  or  lockout  contactors 
is  commonly  used  for  the  larger  sizes  of 
automatic  starters.  Count er-voitage  ac- 
celeration Is  used  principally  with  small 
d-c.  motors  where  Only  one  or  two  ac- 
celerating contactors  are  required. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St..  Chicago.  III.  "Con-Tac- 
Tor."     (See  display  adv.  page  1286.) 


When  writing  to  manufacturers  please 

mention  the 
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Allen-Bradley  Co..  288  Greenfield  Ave. 
Milwaukee.  Wis. 

Automatic  Switch  Co.,  1G4  Grand  St. 
New  York,   N.  Y. 

Canadian  General  Electric  Co..  Ltd.,  212 
King   St..   W..   Toronto.    Ont..    Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

CUTLER-HAMMER  MFQ.  CO..  THE. 
Milwaukee.  Wis.  C-H  Automatic  Con- 
trollers Include  practically  every  type 
that  Is  required  for  motors  driving 
machinery  of  every  kind — as  pumps, 
compressors,  fans,  machine  tools,  print 
Ing  presses,  freight  and  passenger 
elevators,  hoisting  machinery,  cranes. 
etc.     The  characteristics  of  the  various 


C-H    Automatic    Starter 

types  of  controllers  depend  largely  upon 
the  service  In  which  they  are  to  be 
used.  Starters  of  the  tlme-llmlt  type 
are  well  adapted  for  the  control  of 
motors  driving  pumps,  fans,  com- 
pressors and  other  machinery  where 
the  load  is  likely  to  vary  between  wide 
limits.  C-H  Bulletin  610S  la  typical  of 
standard  C-H  Automatic  Starters  oi 
the  time-limit  type.  The  time  of  ac- 
celeration Is  controlled  by  an  oil-tilled 
dashpot  which  can  be  adjusted  to  suit 
load  conditions.     After  the  dashpot  Is 


-    will    ! 


time.  Bulletin  SIDE  provides  low-volt- 
age release  when  two- wire  control  Is 
used  and  low-voltage  protection  when 
operated  by  a  push-button  master 
switch  with  three-wire  control.  C-H 
Magnetic  Lockout  Starter"  »™  de- 
signed    especially     (or     the 

ing    heavy    machinery    and 

starting  load  Is  fairly  constant.  C-H 
Bulletin  8216  Is  an  example  of  a  stand- 


drlv 


C-H     Automatic     Starter 


so  designed  that  each  accelerating  con- 
tactor la  magnetically  prevented  from 
Closing    until    the    motor    current     has 


t.     Tl 

e   of   automatic 

In 

SI  92      starter     Is 

bull 

netlc  contactor  is  provided  so  that  the 
motor  may  be  controlled  from  a  remote 
station  by  the  use  of  a  single-pole  knife 
switch  or  a  snap  switch.  A  single  step 
of  resistor  Is  cut  out  of  circuit  auto- 
matically when  the  motor  has  attained 
approximately  one-half  speed.  In  addi- 
tion to  the  standard  C-H  Starters 
which  are  adapted  for  general  use.  the 
Company  manufactures  a  large  number 
of  special  starters  designed  to  meet 
special  requirements.    For  certain  con 
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dttlons  both  tlme-llmlt  and  magnetic- 
lockout  acceleration  are  used  on  the 
In     mines     special 


of  mine  moisture  and  hard  service.  In 
steel  mills  where  motor  controllers  re- 
ceive exceptionally  hard  usage,  special 
methods  of  construction  are  used.  In 
elevator  aervlce  unusual  precautions 
are  taken  to  Insure  dependable  opera- 
tion. For  a-c.  service  C-H  Starters 
Include  all  types  found  in  cotniuerctal 
service.  C-H  Bulletin  9602  Is  a  simple 
across- the-1 1  ne  type  of  starter.  It 
provides  for  low-voltage  release  with 
a  two- wire  remote  control  and  fur- 
nishes low- voltage  protection  with 
three-wire  control.  Starters  of  this  type 
are  used  to  connect  polyphase  induction 

directly  to  the  line,  providing  the  start- 
ing current  inrush  does  not  exceed 
three  times  the  full-load  current.    They 

tactors  for  drum  controllers,  multlple- 
switch  starters  or  other  manual  equip- 


deslrable.     Bulletin  9605  Is  an  automatic 


A-C.    Automatic    Starter 

starter  of  the  primary-resistor  type. 
It  Is  used  with  single -phase,  self- start- 
ing or  squirrel-cage  motors,  but  only 
with  the  latter  when  driving  a  cen- 
trifugal pump  or  other  machine  with 
such  load  characteristics  that  the  start- 
ing torque  required  does  not  exceed 
that  corresponding  to  60 rk  of  normal 
line  voltage  applied  to  the  terminals. 
Bulletin  9605  la  provided  with  two 
double-pole  contactors  and  a  solenold- 
opersted    dashpot    timing    relay.       One 

starting   resistor    to    the    supply   lines. 

lifter 


other    shor 
deflnlt. 


rcutts    this 
imp    Inter 


of    the     relay. 


.1  drive  centrifugal  pumps,  venti- 
lating fans.  etc..  where  the  starting 
characteristic  is  such  that  the  motor 
can  accelerate  with  a  starting  torque 
not  exceeding  that  corresponding  to 
6T^t  of  normal  Voltage.  Bulletin  9S20  Is 
used  for  motors  up  to  G60  volts.      Bul- 


A-C.    Automatic    Starter 

let  In  9622  Is  used  with  2  ZOO -volt  motors 
and  Is  equipped  with  oil-Immersed 
magnetic  contactors.  The  transformers 
In  both  starters  are  connected  to  Im- 
press 67%  of  normal  line  voltage  upon 
the  motor  for  starting.  After  a  defi- 
nite time  interval,  determined  by  the 
setting  of  the  timing  relay,  the  motor 
Is  connected  directly  to  the  suppy  lines. 
For  extraordinary  starting  conditions. 
extra  transformer  taps  are  provided  so 
that  either  60  or  837.  of  normal  line 
voltage  may  be  Impressed  on  the  motor 
for  starting.     The  motor  and   starting 


,  Google 
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transformer  are  entirely  disconnected 
from  the  line  In  the  "off"  position. 
Second  arv-reslstor- type  at  ar  tars  are 
designed  for  use 
with  polyphase 
slip-ring  Induction 
motors  driving  re- 
ciprocating pumps. 
air  compressors,  or 
other  machines 
which  require  a 
starting  torque 
equal  to  or  greater 
than  the  full -load 
motor- torque.  C-H 
Bulletin  9D30  la 
charact  erlstlcorthls 
type.    Current- limit 


I  the  r 


Ing  gov 


erned  by  secondary 
Bulletin  S622  £  u  r  f  e  "  '      r,elaJ'a,- 

Automatic  Starter  SiSuS°»l»  cut 
out  In  all  phases  of  the  resistor  circuit 
In  such  a  way  that  the  rotor  currents 
are  balanced  step  by  step.  C-H  Auto- 
matic Starters  of  the  secondary- resistor 
type  are  made  for  both  low-tension  and 
high-tension  motors.  See  display  adv. 
pages  1226-1230.— Adv. 
Electric  Controller  &  Mfg.  Co..  The.  2700 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C. 
I  M." 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  (See  adv.  pages  1203- 
1223.) 

INDUSTRIAL  CONTROLLER  CO.,  Mil- 
waukee. Wis.— A  roost  complete  line  of 


hese    Include 

i  closed   panel -type  B 


all     electric 


latlc  starters 

s  Class  862(1,  for  induction  motors 

under  G  hp.,  which  provide  protection 
In  case  or  overload  or  undervoltage. 
Automatic  compensator- 

'-- Inductl--  

itrlc   O 

j.  Md. 

Monitor   Controller   Co.,    600-16    E,    Lom- 
bard  St.,    Baltimore.    Md. 
KPUAGI'E   ELECTRIC    WORKS   OF   THE 
GENERAL    ELECTRIC     CO.,     627    W. 
3*th  St.,   New  York.   N.  Y.     See   "Con- 
trol   Systems.      Newspaper   Web    Print- 
ing    Presses.       Sprague     products'    see 
display  adv.  pages  1206-7.— Adv. 
Standard   Electric   Machinery   Co..    Balti- 
more, Md.     "Standard-Baltimore." 
Sundh    Electric    Co.,    208    Parkhurst    St., 

NewHrk.    N.    J. 
Takamine   Commercial   Corp.,    120  Broad- 
way,  New  York,   N.  Y. 
Ward  Leonard  Electric  Co.,   Mt.  Vernon, 

N.    Y. 
WT:STT\-aHOU5E    ELECTRIC    &    MFC 
CO..    East    Pittsburgh.    Pa.       (See    dis- 
play   adv.    pages    1396-1402.) 
STARTERS,    MOTOR.    COMBINED    RE- 
ACTANCE   AND     RESISTANCE    TYPE.— 
Single-phase  Induction  motors  are  usually 
provided    with    a    starting    and    a   running 
winding.      During    starting,    resistance    Is 
placed    in    series   with   one   of   these    wind- 
ings   and    an    impedance    coll    of    high    re- 


The 


the  running  winding  connected  directly 
to  the  line.  Manual  controllers  ot  the 
face-plate    type    are    used    for    this    serv- 


Allen-Bradley   Co.,    286    Greenfield    Ave., 

Milwaukee.  Wis. 
Automatic    Switch    Co..    IS  4    Grand    St., 

New    York.    N.   Y.      "Will  ttl  ogham.' 
Canodls-   *»-'—---'---••-  "-      -■- 
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Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  St  a..  Hamilton,  On(„ 
Can.      "Westinghouse." 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  &  St.  Paul  Ave.,  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  pages 
1226-1230.) 

DOWNEY  CO..  GILBERT  H.,  7  S.  17th 
St..   Philadelphia.   Pa. 

Fairbanks.  Morse  A  Co..  900  S.  Wabash 
Ave.,  Chicago,  III.     "CC." 


GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.  Y.   (See  adv.  pages  1303-1223.) 
INDUSTRIAL    CONTROLLER    CO..    886 
Groenbush  St.,  Milwaukee.  Wis.   "I-C." 
Radio   Corp.   of  America,    232    Broadway, 

New  York,  N.  Y. 
Standard   Electric   Machinery   Co..    Balti- 
more.   Md.       "Standard -Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark,    N.  J. 
STARTERS,     MOTOR,    COMPENSATOR 
TYPE.— See     Autostartcrs     or      autotrans- 
former  starters. 

STARTERS,  MOTOR,  FUSE  SHORT- 
CIRCUITING  SWITCH  TYPE.— See 
Switches,  motor  starting  (fuse  short-cir- 
cuiting). 

STARTERS,  MOTOR,  PLAIN  RESIS- 
TANCE    TYPE.— See      Rheostats,      motor 

STARTERS,     MOTOR,     SPECIAL.     AND 

MISCELLANEOUS.— The  principal  types 
of  motor  starters  are  denned  and  listed 
above  and  these  various  standard  types 
meet  practically  all  conditions  encountered 
,_     ....  .__■    practice_     There    are    special 


in  starting        ... 

ceptlonal  protective  features  are  required. 
Such  cases  may  he  taken  care  of  by 
modified  forms  of  standard  starters  or 
sometimes  may  necessitate  a  special  de- 
sign. A  careful  analysis  of  the  proposed 
cycle  and  of  all  attendant  conditions  Is 
necessary,  but  this  study  almost  Invariably 
permits  working  out  a  design  that  will 
serve  the  purpose.  This  classification 
covers  such  special  designs,  and  also  mis- 
cellaneous types  of  motor  starters  not 
included    In   other  subclass  [float  ions. 

Manufacturers: 

Allen-Bradley    Co..    286    Greenfield    Ave.. 
Milwaukee.    Wis. 


Co., 


St. 


t.     Antolne     St.,     Montreal,     Que. 


nndlan   General  Electric  Co.,   Ltd..   212 

King  St..   W..  Toronto.   Ont..  Can. 

Canadian  Westinghouse  Co..  Ltd..  San- 
ford  A  Myler  Ste.,  Hamilton,  Ont.,  Can. 
'  'We  stfnghouse." 

CUTLER-HAMMER  MFG.  CO..  THE, 
12th  St.  A  St.  Paul  Ave..  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  pages 
1226-1220.) 

Electric  Controller  A  Mfg.  Co..  The.  2700 
E.  T9th  St..  Cleveland,  Ohio.  "E.  C. 
A    M." 

Fairbanks,  Morse  A  Co..  900  S.  Wabash 
Ave..    Chicago.   111.      "CC." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A  complete  line  of  motor 
controlling  devices  and  also  special 
equipments  made  up  to  perform  partlc- 
-vico.    See  page  1211  for  general 


Inforn 


—Adv. 


INDUSTRIAL    CONTROLLER    CO..    88* 

Greenbush  St..  Milwaukee.   Wis.    "I-C." 

Liberty  Electric  Corp.,    Port  Chester.   N. 


Monitor  Controller  Co..  E0O-16  E,  Lom- 
bard St.,   Baltimore,   Md. 

Motor  Protector  Mfg.  Co.,  47  Kearny 
St..    San    Francisco.    Cal. 

Radio  Corp.  of  America,  223  Broadway, 
New   York,   N.  Y. 

Rowan  Controller  Co.,  SOB  N.  Holliday 
St..    Baltimore.    Md.    "Rowan." 

Standard   Electric   Machinery  Co.,    Baltl- 


Sundh    Electric    Co.,    203    Parkhurst    St., 

Newark,  N.  J. 

Electric    Mfg.    Co..    120    Reed    St., 

raukee.   Wis.     "Union." 

Ward  Leonard  Electric  Co..  Mt.  Vernon. 


STARTEHS,  MOTOR,  STAR-DELTA 
TYPE.— St  nr-di-lta.  starters  are  used  in 
connection  with  special  squirrel-cage  in- 
duction   motors    for    reducing    the    storting 

nect  the  motor  windings  In  star  for  start- 
ing and  delta  for  running.  The  starting 
voltage  Is  therefore  67%  of  normal,  and 
the  starting  current  3  to  4  times  normal. 
This  type  of  starter  Is  used  principally 
with  motors  from  6  to  30  hp.  starting 
light.  Above  30  hp.  autotransformer 
starters  are  used  because  the  line  cur- 
rent Is  less  for  this  type.  Star -delta 
starters   can   only  be   used   with   a   motor 
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having  6  leads  and  are  not  common.  Also 
see    Switches,    mo  tor- starting    (star-delta>» 

STARTERS,  MULTIPLE- LEVER.— See 
Switches,    motor -accelerating. 

STARTERS,  PRIMARY-RESISTANCE 
TYPE.— Primary- resistance  starters  are 
used     In     connection     with     squirrel -cage 


This  type  of  "tarter  is  used  -principally 
with  motors  from  6  to  30  hp.  starting  light. 
Above  30  hp.  autotransformer  starters  are 
used,  because  the  current  drawn  from  the 
line  Is  less  for  this  type.  Primary -resis- 
tance starters  are  simpler  than  autotrans- 
former  starter's,   but  less  efficient. 

STARTING  AND  LIGHTING  OUTFITS, 
AUTOMOBILE  AND  MOTORBOAT— 
These  are  very  complete  equipments  com- 
prising starting  motors  which  may  have 
special  windings  and  control  apparatus 
permitting  the  motor  to  act  as  a  generator 
when  run  above  a  predetermined  speed 
to  charge  a  storage  battery  which  Is  used 
for  supplying  energy  to  lamps,  spark- 
coils,  and  to  the  motor  during  the  start- 
ing operations.  This  type  Is  known  ss 
the  "single  unit"  type.  Other  starting  and 
lighting  systems  are  provided  which  are 
of  the  two-unit  type,  comprising  a  start- 
ing motor  and  separate  generator  which 
charge  the  storage  battery;  for  the  starting 
part  of  the  two-unit  set  see  Starters,  auto- 
mobile,  electric 

Manufacturers: 

Gray  A  Davis,  Inc.,  Boston.  Mass.  (auto- 
mobile). 

Liberty  Electric  Corp.,  Port  Chester.  N. 
Y. 

Liberty  Starter  Co.,  2281  W.  Fort  St.. 
Detroit.    Mich.      "Liberty." 

Remy    Electric    Co.,    Anderson.    Ind. 

Simms  Magneto  Corp.,  The,  East  Orange. 
N.  J.   "Slmms." 

U.  S.  Light  A  Heat  Corp.,  Niagara  Falls, 
N.   Y.      "USL." 

Wagner  Electric  Mfg.  Co.,  6400  Plymouth 
Ave..  St.  Louis.  Mo. 

WESTINGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages    1396-1402.) 

STARTING  BOXES.— This  term  was 
formerly  much  used  for  motor  starters  of 
the  plain  resistance  type.  See  Rheostats, 
motor  starting. 

STARTING  PANELS.— See  Panels,  motor 
starting. 

STARTING  RHEOSTATS.— See  Rheo- 
stats, motor  starting. 

STARTING  SWITCHES.— See  Switches, 
motor  starting  (fuse  short-circuiting); 
switches,  motor  starting,  (compensator): 
Switches,  motor  starting  (star-delta) ; 
Switches,  safety,  motor. 

STARTING  TORQUE,  MOTOR.— The 
torque  or  twisting  effort  exerted' by  the 
starting  current  in  an  electric  motor.  It 
is  the  moment  of  the  twisting  couple 
ordinarily  exerted  about  the  shaft  axis.  It 
acts  to  overcome  the  friction  of  the  motor 
at  rest.  The  customary  unit  1n  which 
torque  is  measured  Is  the  pound-perpen- 
dicular-foot or  merely  pound-foot.  It  menns 
a  force  of  one  pound  acting  at  right  angles 
-    "      -J In  length.      Single- 


phas 


ictior 


STASSANO  FURNACE.— One  of  the 
earliest  forms  of  electric  steel  furnaces, 
in  which  the  bath  was  heated  by  an  arc 
drawn  between  two  electrodes  Immediately 
above  the  bath. 

STATE  ELECTRICAL  RULES.— Statute 
requirements  governing  line  construction 
California,    Montana,    Nebraska, 


Montana  law  specifies  that  the  Nations. 
Electrlcal  Safety  Code  shall  be  followed 
for  points  not  specifically  covered  In  the 
law.  The  Oregon  requirements  combine 
the  rules  of  the  National  Electrical  Code 
and    the   National   Electrical   Safety   Code. 

Orders  have  been  issued  by  public  serv- 
ice commissions  to  govern  line  construc- 
tion In  Arizona,  Connecticut,  Idaho,  Ill- 
inois, Kansas.  Nevada.  New  Jersey.  North 
Dakota,  Oregon.  Utah,  and  Wisconsin;  and 
especially  covering  crossing  of  one  utility 
by  another  In  California,  Iowa.  Michigan. 
Nebraska,  and  Pennsylvania.  The  more 
recent    ot   these    arey  either    baaed    on    the 
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National  Electrical  Safety  Code  (Conn.,  111., 
Kons..  Neb.)  or  are  Identical  with  it  (N. 
Dak..  Utah.  Wis..).  The  Arizona  rules 
are  baaed  on  the  sped  fl  cat  Ion  ■  of  the  Na- 
tional Electric  Light  Association.  The  Con- 
necticut rules  cover  the  Joint  use  of  poles 
by  two  utilities.  California.  Iowa.  Nebras- 
ka and  North  Dakota  have  rules  covering 
inductive  Interference.  Committees  are 
now  working  on  new  rules  In  California. 
Nevada,  and  Wisconsin.  Many  of  the  com- 
missions  have  issued  regulations  for  utility 

Orders   have   been    Issued   by   Industrial 

commissions  to  govern  Inside  work  (sta- 
tions, wiring,  and  utilisation  equipment) 
in  California,  Pennsylvania,  and  Wiscon- 
sin. The  two  latter  are  identical  with  the 
National  Electrical  Safety  Code,  while  tha 
California  rules  Involve  minor  variations. 
The  Ore  marshals  of  Illinois  and  Ohlq 
have  Issued  orders  requiring  safety 
switches  in  those  states.  Orders  cover- 
ing; fl  re-alarm  systems  have  been  Issued 
in    New    Jersey    and    New    York. 

Orders  regulating  electric  lighting  have, 
been  Issued  in  California.  New  Jersey, 
New  York.  Ohio.  Oregon.  Pennsylvania, 
and  Wisconsin.  These  are  all  based  on  the 
Factory  Lighting  Code  of  the  Illuminating 
Engineering   Society. 

STATES  CO.,  THE.— 72  Francis  Ave., 
Hartford,  Conn.  Manufacturer  of  meter 
testing  Instruments  and  equipment,  also 
specialties  and  supplies.  Business  estate 
liahed  Mil.  President,  treasurer  and  gen- 
eral manager.  H.  A,  Blakeslee;  secretary, 
R.   H.   Blakeslee. 

STATIC  DISCHARGE.— A  disruptive  dis- 
charge of  static  electricity  across  a  dielec- 
tric, such  as  air.  when  it  gives  way  under 
the  mechanical  stress  of  the  electrical 
forces  present.  The  discharge  takes  the 
form  of  a  spark,  which  punctures  or 
Jumps    across    the    dielectric. 

STATIC  ELECTRICITY.— A  term  refer- 
ring to  electricity  Induced  In  a  conductor 
or  produced  by  friction,  as  rubbing  to- 
gether two  dissimilar  substances,  such  as 
glass  and  silk.  etc.  It  Is  also  that  elec-t 
trlclty  Or  charge  that  remains  upon  the 
surface  of  a.  body  or  Is  contained  In  the 
plates  of  a  condenser.  It  Is  also  referred 
to  as  electricity  at  rest  as  distinguished 
from  dynamic  or  current  elerfrkftv  or 
electricity  in  motion.     Also  see  Electricity. 

STATIC  INTERFERENCE,  RADIO.— 
^  ""   ^    ""       'nation   Interference. 


Sec  Radio  c 


STATIC  NEUTRAL! ZERS.— See  Neutral- 
ize™, static,  electricity. 

STATION     CABLE.— See     Wire,     fiame- 

STATION8,  HOSPITAL  SIGNAL  OR 
CALLI  NO.— Apparatus  used  In  hospital 
nurses'  call  systems  consisting  of  a  wall 
plate  equipped  with  a  detachable  plug, 
cord  and  push  button.  Pressing  the  but- 
mounted  at  various  places  in  the  building 
to  be  Illuminated.  For  use  In  wards  con- 
taining several  patients,  the  calling  sta- 
tions are  equipped  with  a  small  signal 
lamp.  .  Each  calling  station  is  provided 
with  an  answering  button  operated  by  tha: 
nurse:  this  button  extinguishes  all  lamps 
lighted  by  the  calling  button.  Also  see 
Signaling  systems,  hospital  nurses'  and 
doctors'. 

Manufacturers: 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE,   125  Amory  St..    Boston,    Mass. 

Stanley  A  Patterson.  34  Huber  St..  New 
York,   N.   Y.     "DeVeao." 

STATIONS,  REMOTE  MOTOR  CON- 
TROL.— Remote-control  stations  for  motors 
are  frequently  of  the  push-button  type. 
The  push  buttons  in  such  stations  are 
usually  of  the  momentary- contact  type; 
that  In.  If  the  button  la  normally  open. 
It  Is  returned  to  the  open  position  by  a 
spring  as  soon  as  It  Is  released.  The  num- 
ber of  buttons  In  a  station  depends  up- 
on the  service.  A  two-button  station  la 
used  with  an  ordinary  nonreverse  auto- 
•■     starter.  • 


-_..... buttons    ai. 

down  and  stop.  The  push-button  station  in 
the  car  on  an  automatic  elevator  equip- 
ment has  one  button  for  each  landing  and 
a  stop  button.  Large  newspaper  presses 
frequently  have  three  or  more  buttons  at 
each  control  station.  Inching  buttons  are 
also  frequently  provided  for  certain  ma- 
chine drives.  Instead  of  push  buttons,  snap 


switches  which  function  In  the  same  way 
as  ordinary  lighting  switches,  and  control 
staHons.of  the  drum-switch  type  are  also 


Manufacturer*; 

Canadian     Genei 

212   King  St., 


Electric  Co..  Ltd., 
■  ■■„   - Toronto.   Ont..  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 

Hlckey  A  Schneider,  Inc.,  434-43  E. 
Jersey  St..  Elisabeth.  N.  J.      "H  ft   8." 

WESTINQHOrSE  ELECTRIC  ft  MFQ. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.   pages  1395-1402.) 

STATIONS,  TELEPHONE  PAY.— See 
Coin    collectors,    telephone. 

STATIONS,  WATCHMEN'S  TIME  RE. 
PORTING— Boxes  consisting  of  circuit- 
closing  contact  mechanisms  connected  to 
a  central  recording  apparatus  and  designed 
to  be  operated  by  watchmen  during  tours 
of  Inspection.  This  record  shows  at  what 
hours  each  station  was  visited.  One  system 
In  quite  common  use  la  connected  to  an 
outside  common  central  station  where  fire 
alarms  may  be  sent  In  and  from,  which. 
If  watchmen's  signals  are  not  received 
within  a  limited  time  after  they  are  due, 
an  Investigator  Is  sent  out  to  learn  whether 
there  la  trouble. 

Manufacturers: 

HOIVTZER  -  CABOT  ELECTRIC  CO., 
THE.   125  Amory  St..  Boston.  Mass. 

United  Alloy   Steel    Corp.,   Canton.    Ohio. 

STATOR. — The  stationary  member  of  an 
elfctrlcal  machine,  commonly  that  of  an 
Induction  machine.  It  contains  a  part  of 
the  Iron  of  the  magnetic  circuits  and  one 
or  more  of  the  electric  circuits,  most  fre- 
quently  the   primary   windings. 

STAY  PUT. — Trade  name  for  rail  bonds 
manufactured  by  the  Indianapolis  Switch 
A    Frog   Co.,    Springfield,    Ohio. 

STAYL  IT.— Trade  name  for  special 
Rockets  and  switches  manufactured  by  the 
Tremont   Products  Co.,   215  High   St..  Bos- 

STAVSA  LITE. —Trade  name  for  line- 
men's torch  manufactured  by  Mathlas 
Klein    A    Sons.    3200    Belmont    Ave.,    Chi- 

STAZON.— Trade  name  for  rust-prevent- 
ing compound  manufactured  by  the  Con- 
version Products  Corp.,  149  Broadway. 
New   York,   N.  Y. 

STEAM  CORP.,  THE.— 21S  N.  Michigan 
Ave..  Chicago,  ill.  Manufacturer  of  elec- 
tric oil  heaters.  President.  Morgan  J. 
Hammers. 

STEAM-ELECTRIC  PRODUCTS  CO., 
THE.— 1260  W.  78th  St.,  Cleveland.  Ohio. 
Manufacturer  of  electric  heating  devices. 
Business  established  1919.  President  and 
general  manager.  A.  F.  Schroeder;  vice- 
president.  W. '  F.  Clark;  sales  manaeer. 
C.  L.  Walters.  Sal( 
Manufacturers  Servl 
Ave..   Detroit.   Mich. 

STEAM  PRIME  MOVERS.— Steam  prime 
movers  are  classified  according  to  whether 
they  are  of  the  piston  or  the  revolving 
type:  the  former  are  reciprocating  engines. 
the  latter  turbines.  Both  types  are  classi- 
fied according  to  the  mode  of  using  the 
steam  or  controlling  It  and  the  number 
of  cylinders  or  stages.  The  former  gives 
non condensing  and  condensing  engines  and 

Reciprocating  engines  are  used  for  low 
speeds,  high  starting  torque  and  variable 
speeds.  The  turbine  is  used  only  for  high  I 
speeds  (or  low  speeds  obtained  through 
reducing  gears)  and  constant  speeds.  The 
reciprocating  engine  costs  less  than  the 
turbine  up  to  500  hp.  and  has  a  higher 
efficiency  in  smaller  sizes.  Reel nroca ting 
engines  are  being  rapldlv  replaced  by  tur- 
bines for  capacities  above  BOO  hp.  on  ac- 
count of  their  lower  cost,  greater  compact- 
ness and  adaptability  to  larger  power 
Dn  account  of  these  advantages 
re  available  In  sixes  ranging 
from  10  hp.  up  to  75.000  hp. 

The  small  turbine  finds  particularly  use- 
ful application  for  driving  centrifugal 
pumps,  exciters,  condenser  auxiliaries  and 
similar  apparatus  where  high-speed  equip- 
ment is  used  and  where  space  is  cramped. 
The  reciprocating  engine  la  used  largely 
for  variable -speed    work,    such   as   drivinr 


drive  of  ship  propellers.    Also  see  Engine 
ateam.    simple:    Engines,    steam    compound 
and  triple -expansion ;  Turbines,  steam,  ex- 
haust and  low  pressure;  Turbines,  steam. 
mixed  and   high   pressure. 

STEAM  RAILROAD  ELECTRIFICA- 
TION, DEVELOPMENT  OF.— As  a  result 
of  the  growth  In  recent  years  Of  the 
traffic  on  the  steam  railroads  of  the  coun- 
try, the  limitations  of  the  steam  locomo- 
tive have  been  evident  under  three  prin- 
cipal conditions;  first,  in  congested  ter- 
minals; second,  at  important  tunnels;  and 
third,  over  the  heavy  grades  encountered 
on   mountain   divisions. 

Operation  with  electricity  as  the  motive 
power  has  successfully  overcome  the 
above  limitations  of  the  steam  locomotive 
by  reason  of  the  increase  In  track  capacity, 
and  the  elimination  of  smoke  and  danger- 
ous gases,  which  are  the  determining  fac- 
tors with  respect  to  the  first  two  condi- 
tions. Due  to  the  inherent  characteristics 
of  the  electric  motor,  electric  locomotives 
are  capable  of  exerting  a  greater  continu- 
ous drawbar  pull  over  a  wider  speed  range 
than  Is  possible  with  the  steam  locomotive, 
thus  removing  the  limitation  Imposed  under 
the  third  condition  and  making  possible 
the  handling  of  greater  tonnage  over  exist- 
ing tracks,  which  obviates  the  necessity 
of  double   tracking. 

The  Initial  electrification  in  this  country 
Of  a  section  of  a  steam  railway  was 
brought  about  by  the  necessity  of  finding 
some  means  of  hauling  trains  through 
tunnels  which  would  eliminate  the  danger- 
ous gases  and  the  smoke  Incident  to  the 
operation  of  the  steam  locomotive.  Ex- 
periments with  various  means  of  keeping 
free    from   gases   had   not   proved 
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bine  should  be  used;  but  for  capacities 
below  200  hp.  economy  and  initial  cost 
favor  the  reciprocating  engine. 

The   large   steam  turbine  Is  used   almost 
exclusively    for    driving    generators,    rotary 


power  was  the  Baltimore  A  Ohio  R.  R.. 
which  In  1S95  equipped  Its  tunnel  at  Balti- 
more with  three  98 -ton  electric  locomo- 
tives. The  aucceas  of  theae  locomotives  In 
this  Initial  Installation  of  slow-speed  serv- 
ice demonstrated  the  practicability  of 
heavy  electric  traction. 

Following  this  tunnel  electrification  little 
was  accomplished  In  the  application  of 
electricity  as  a  motive  power  on  railroads 
until  the  Park  Avenue  tunnel  disaster  In 
New  York  City  again  focused  attention  on 
the  hasards  of  steam-locomotive  operation 
In  long  tunnels.  From  this  developed  the 
building  of  a  magnificent  new  passenger 
terminal  by  the  New  York  Central  R.  R. 
Co.  In  the  heart  of  New  York  City  and 
equipping  It  for  eleotrlcal  operation,  which 
was  inaugurated  In  October.  1905.  This 
terminal  provides  not  only  for  the  large 
movement  of  New  York  Central  suburban, 
local  and  through  trains,  but1  also  accom- 
modates all  of  the  train  service  of  the  New 
York.  New  Haven  A  Hartford  R.  R ., 
which  enters  New  York  City  over  the 
tracks  of  the  New  York  Central  R.  R. 
The  train  movements  in  and  out  of  this 
terminal  are  between  GOO  and  550  per  day. 

The  Grand  Trunk  R.  R.  about  this  time 
equipped  its  tunnels  between  Sarnla  and 
Port  Huron,  under  the  St.  Clair  River 
with  electric  locomotives,  eliminating  the 
gas  hazard  and  Increasing  the  track 
capacity. 

Following  In  close  order  came  the  electri- 
fication of  a  tunnd  on  the  Great  Northern 
R.  R.:  the  electrification  of  the  Detroit 
River  tunnel  and  the  terminal  of  the 
Michigan  Central  R.  R.  at  Detroit;  the 
electrical  operation  of  the  Hoosac  tunnel 
of  the  Boston  A  Maine  R.  R.,  and  the  elec- 
trification of  the  tunnel  leading  to  the 
great  terminal  of  the  Pennsylvania  R.  R. 
In  the  heart  of  New  York  City,  as  well  as 
the  terminal  Itself,  which  was  placed  In 
service  during  the  fall  of  1910. 

Since  that  time  other  projects  involving 
electrification  of  steam  railways  have  been 
carried  out.  both  for  the  purpose  of  secur- 
ing the  economies  and  the  Increased  capac- 
ities possible  with  el-ctrlcal  operation,  as 
well  as  to  overcome  the  hazards  of  tunnel 
operation  with  steam  motive  powec  In 
1913  the  Butte.  Anaconda  A  Pacific  R.  R.. 
operating  a  heavy  freight  service  and  some 
passenger  trains,  electrified  30  route  miles 
In  mountainous  country  In  Montana. 

The  Norfolk  A  Western  R.  R„  handling 
a  very  heavy  coal  traffic  and  operating 
over  mountain  grades  and  through  a  long 
single-track  tunnel,  equipped  approximate- 
ly 30  route  miles  for  electrical  operation 
In   order   to   Increase   track   capacity   and 
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The  Canadian  Northern  R.  R.,  in  order 
to  Rain  an  entrance  into  Montreal,  tunneled 
through  a  large  mountain  and  equipped  the 
tunnel  and  adjacent  terminal  lor  electrical 
operation. 

The 

trical  t „.-.,    

road  Is  that  of  the  Chicago.  Milwaukee 
St.  Paul  R.  R.,  which  In  1916  began  the 
electric  operation  of  440  route  miles  on  two 
mountain  divisions.  In  1910  this  road  put 
into  operation  208  additional  miles  of  elec- 
trification on   the  Cascade  and  Coi 
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No  stati 

trlficatlon  of  steam  railways  would  be 
complete  without  mention  of  th»  work 
done  in  connection  with  heavy  suburban 
service  on  the  Long  Island  R.  R..  which 
enters  the  Pennsylvania  Terminal  In  New 
York  City  by  means  of  tunnels  from  Long 
Island;  also  the  West  Jersey  ft  Seashore 
R.  R-.  operating  between  Camden  and 
Atlantic  City.  N.  J.:  and  the  Pe.nnBvHsnln 
R.  R,  electrification  of  that  portion  of  the 
Broad  Street  terminal  at  Philadelphia 
which  serves  two  of  Its  Important  subur- 
ban   branches,    to    Paoll    and    to    Chestnut 

hiii. 

Systems.  The  term  "system  of  electri- 
fication" is  used  to  define  the  kind  of  elec- 
tric power-  used  for  the  propulsion  of  the 
locomotives  and  motor  cars.  In  the  United 
States  there  are  employed  three  principal 
systems  of  electrification,  viz.:  the  direct- 
current,  the  single -phase,  and  the  three- 
phase,  the  latter,  however,  having  been 
employed  In  only  one  installation,  that  Of 
the    Great   Northern  R.    R. 

There  are  also  subdivisions  of  these  prin- 
cipal systems,  of  electrification,  such  as, 
high  and  low-voltage  direct  current,  the, 
straight  single -phase,  and  one  employing 
single-phase  current  on  the  working  eon-, 
durtor  and  three-phase  motors  on  the  loco- 
motives. 

Each  of  the  several  electrification  systems 
having  been  Installed  on  Important  rail- 
roads and  having  proved  successful  through 
years  of  operation,  and  the  results  hav- 
ing heen  Analyzed  and  studied.  It  has  been 
demonstrated  that  each  of  these  systems 
of  elect  ri  Heat  Ion  Is  practicable  and  reliable, 
and  that  a  detailed  study  of  the  situation 
and  an  exhaustive  analysis  of  all  of  the 
conditions  surrounding  anv  proposed  elec- 
trification Is  necessary  in  order  to  nrrlve 
at  the  b-st  solution  o(  the  problem.  There- 
fore, today  there  are  relatively  few  en- 
gineers who  advocate  but  one  particular 
system  ns  being  the  only  solution  for  any 
and  every  electrification  project 

The,  flexibility  of  electrical  equipment 
and  the  apparatus  of  electric  locomotives 
permits  In  certain  instances  the  Inter- 
ilt  Iple-  unit 

„      different 

Thus  the  single-phase  locomo- 
tives and  cars  of  the  New  York.  New 
Haven  &  Hartford  R.  R.,  taking  current 
from  a  hlgh-tcnslon  overhead  contact 
system  when  on  their  own  rails,  also  oper- 
nte  over  the  New  York  Central  R.  R.  elec- 
trified   trscka    and    take    power    from    th> 


single-phase  current,  If  such  locomotives 
were  provided  with  converters  or  motor, 
generator  sets.  The  fact  that  a  single- 
phase  series  commutator  motor  Is  alsoi 
a  good  direct -current  motor  makes  pos- 
sible the  operation  of  s!ng1e-phaar>  locomo- 
tives on  direct-current  systems  where  such 
Operation    la   necessary. 

Relative  Status.  The  mileage  of  electri- 
fied steam  rallroeds  (heavy  traction  serv- 
ice) In  the  United  States  and  Canada 
amounts  to  less  than  1%  of  the  total 
mileage  of  railroads  of  these  two  coun- 
tries. As  the  greatest  accomplishments 
In  electrification  have  been  made  on  thlsl 
continent.  It  would  appear  that  In  the 
26  years  since  Its  [irst  establishment  the 
electrification  of  steam  railroads  has  made 
but  slow  progress.  Yet.  when  the  tlm« 
of  .accomplishment  is  considered  and 
compared  to  the  much  greater  period  dur- 
ing   which    steam    operation    has    been    In 


it 
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progress    of    electrification    It 

motive  has  b"en  developed  through  gener- 
ations of  railroad  experience  and  has 
reached  comparatively  high  standards  of 
mechanical  design  and  operating  efficiency: 


considerable    "mental    ini 
of  the   - 


on  the  i 

i   itself  s 


Electrification   h. 

cessful   under   the   _ 

of  railroading,  such  as  tunnels,  terminals 
and  mountain  divisions,  the  considerations 
that  now  determine  Its  further  progress! 
are  mainly  financial,  especially  the  ques- 
tion of  securing  the  capital  necessary  1o> 
effect  the  change.  , 

Prospects.  Due  to  the  financial  consider- 
ations referred  to,  it  is  not  likely  that 
wholesale  electrification  of  steam  railroads 
will  be  effected  for  many  years.  What 
may  be  expected  first  Is  the  gradual  elec- 
trification of  more  terminals,  mountain 
divisions,  heavy  suburban  lines,  tunnels; 
and  other  strategic  sections  where  the  ad- 
vantages of  electrification  are  most 
marked.  With  Increasing  cost  ot  fuel  and 
Increased  density  of  traffic  electrification 
of  intervening  stretches  or  main  line  will 
probably  come,  especially  In  the  western 
mountain  states,  in  the  Appalachian  moun- 
tain sections  and  the  congested  divisions 
of  the   eastern  states.     An   outcome  of   the 

K'ltan     and     industrial     district     between 
ston   and   Washington 
operation  of  railroad  elet 
district. 

An    encouraging    feature    is    that    steam 

railway    ™=™»™--    »<™    m.Hsrn    Hint    rfrMrlr 
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that  they  provide  a  new  tool  capable  of 
doing  much  more  work  in  a  given  time,  a 
tool  which,  where  fully  token  advantage 
of,  will  revolutionize  the  present  practices 
and  methods  based  on  the  steam  locomo- 
tive as  motive  power. 

Abroad,  financial  conditions  are  retard- 
ing electrification  even  more  than  in  the 
United  States  and  Canada,  except  in  those 
countries  where  the  fuel  shortage  Is  so 
serious  as  to  amount  to  a  national  peril. 
This  is  true  In  Belgium.  France.  Swilser- 
land  and  IU.lv.  where  extensive  electrifi- 
cation projects  are  being  considered. 
Several  railroads  In  Kngland.  South  Africa 
and  South  America  are  now  actively  en- 
gaged in  the  work  of  electrifying  portions 
of  their  more  important  lines. 

STEAM  RAILROAD  ELECTRIFICA- 
TION, ECONOMIES  AND  OTHER  AD- 
VANTAGES OF.— A.  Economies.  The 
economies  to  be  obUined  from  the  electric 
operation  of  steam  railroads  have  been 
demonstrated  to  be  substantial  In  amount 
and  Include  savings  In  the  following  Items: 

(li    Fuel    for    power,    due    to    the    higher 


efflcler 


of    . 


the    reduction    in    standby    losses. 
ana  to  regenerative  braking. 

(2)  Maintenance  or  electric  locomotive! 
and     the    Use    of    multiple-unit    passengei 

(3)  Reduction  In  the  number  and  size 
of  repair  shoos  and  the  accompanying  re- 
duction In  labor,  most  evident  where  the 
electric    operation     covers    one    or    more 


(4)  Reduction  in  the  cot 
lervice  per  ton-mile,  due 
ige  speeds  and  heavier  trs 

(5)  Reduction  In  the  nut 


:o   higher  aver- 
ber  and  size  of 


water   for  heating  through   pass 
In  winter  weather. 

The  published  records  of  several  elec 
flcatlons  of  steam  railroads  have  ahowi 
saving  In  coal  varying  from  35%  t"    " 


substitution  of  electric  locomotives  for 
steam  locomotives  on  all  the  railroads  in 
the  United  States,  it  Is  estimated  that  It 
would  amount  to  13%  of  the  total  coal  pro- 
duction of  the  country. 

Tests  have  shown  that  from  3  to  7  lbs. 
of  coal  On  the  tender  of  a  steam  locomo- 
tive Is  equivalent  to  one  kilowatt-hour 
measured  at  the  high-tension  side  of  the 
substation  (thus  including  the  transmis- 
sion losses).  A  modern  power  station  will 
produce  one  kilowatt-hour  for  less  than  2V, 
lbs.  of  coal:  hence  from  test  data  a  fuel 
saving  of  more  than  80%  can  be  computed 
under  conditions  favorable  to  electric  oper- 
ation. However,  a  word  of  caution  should 
be  said  against  placing  too  much  reliance 
upon  results  or  tests,  even  If  thev  fairly 
well  represent  actual  conditions.  To  be  of 
comparative  value,  service  records  should 
extend  over  several  years,  and  the  data 
should  be  carefully  collected  and  averaged 
to  give  results  which  may  be  expected  In 
every -day  operation. 


Regenerative  braking  results  not  only  in 
considerable  fuel  economy  but  effects  a 
saving  In  brake  shoes  and  wheel  Urea. 
TesU  have  shown  that  a  train  on  a  2% 
grade  has  regenerated  42%  of  the  power 
required  to  pull  the  same  train  up  the 
grade.  The  records  for  a  month  on  the 
Rocky  MounUln  electrified  division  of  the 
Chicago.  Milwaukee  &.  St.  Paul  R.  R.  for 
both  freight  and  passenger  trains  Indicate 
that  the  regeneration  was  equivalent  to 
11.3%   of   the  total   power  used. 

The  maintenance  of  electric  locomotives 
per  mile  Is  less  than  for  steam  locomo- 
tives. In  one  Instance,  that  of  a  heavy 
freight  road  operating  in  a  mountainous 
district  of  Montana,  covering  30  route  ml  lea 
(132  miles  on  a  single-track  basis),  and 
operating  28  80-ton  electric  locomotives, 
the  average  maintenance  coat  per  locomo- 
tive over  a  period  or  six  years  was  6  cents 
per  mile.  This  covered  the  years  1914  to 
1919.  both  Inclusive.  The  cost  of  main- 
tenance of  steam  locomotives  on  this  same 
road  prior  to  electrification  was,  in  1909. 
18  cents  per  mile.  In  general,  taking  pre- 
war costs  as  a  basis,  the  normal  mainte- 
nance of  at  earn  locomotives  ran  from 
about  13  to  16  cents  per  loco  motive -mile, 
while  for  electric  locomotives  during  the 
same  period  It  normally  ran  from  I  to  10 
cents    per    locomotive -mile. 

The  reduction  In  number  and  magnitude 
Of  repair  shops  and  necessary  working- 
force  results  from  the  greater  mileage  of 
electric  locomotives,  due  to  Increased  speed 
and  less  time  out  of  service  for  cleaning. 
coal,  water.  Inspection,  repairs,  overhaul- 
ing and  other  causes  peculiar  to  the  steam 
locomotive.  Electric  locomotives  are  cap- 
able of  performing  from  400  to  BOO  miles 
per  day  for  passenger  service  and  about 
one-half  these  amounts  In  freight  service. 
An  authority  on  electrification  recently 
steted  that  the  electric  locomotive  Is  avail- 
able for  revenue  work  for  8000  out  of  the 
8780  houra  per  annum,  or  70%  of  the  time. 
while  the  steam  locomotive  is  available 
for  revenue  duty  only  2500  hours,  or  only 
about  30%  or  the  time.  The  repairs  and 
overhauling  on  electric  locomotives  are 
comparatively  simple  matters,  resulting  In 
the  requirement  of  only  small  maint-nance 
forces  and  shop  facilities.  As  an  illustra- 
tion, one  armature  winder  and  an  assistant 
Fissures  the  operation  of  the  336  motors 
on  the  43  electric  locomotives  on  the  Chi- 
cago. Milwaukee  A  St.  Paul  electrification, 
while  the  storage  and  repair  facilities  sit 
the  midpoint  of  the.  440-mile  Initial  Instal- 
lation formerly  required  for  steam  locomo- 
tives of  22ff  miles  of  route  are  sufficient 
for  the  storage  and  repair  of  all  the  elec- 
tric   locomotives    required     for    the    entire 

lileage.      On    this    440-mile    elecb-Jflcntlor 


42   electric 


replaced  112  steam 


Electrification  has  eliminated  the  neces- 
ilty  for  shops  and  roundhouses  at  other 
toints  on  the  divisions.  The  only  work 
lone  outside  of  the  repair  shops  Is  light 
nspection. 

The  saving  In  cost  per  ton-mile  and  per 
rain  crew  results  from  the  greater  loco- 
notlve  capacity,  the  higher  average  speeds 
inrl  the  high  availability -factor  obtained 
vlth  electric  service  as  compared  to  steam 
iperatlon. 

The  general  results  of  the  electrification 
m   the  St.   Paul   Railroad   have  been   sum- 
ned  up  by  an  official  of  the  company  by 
laying  that  It  Is  quite  within  the  facts  to 
■*-*■■   ""*   --   '■"  -"  that  railroad  Is  con- 
:en  that  the  contlnen- 
....     _     .  . ....       In    Other    words,     the 

electric  locomotive,  because  of  Its  almost 
unlimited    tractive    effort,     ha*    eliminated 

i  to.  havf!._   ..   _   

fled,  the  17  electric  locomotives  first  In- 
stalled did  the  work  of  28  steam  locomo- 
tives. On  this  road,  with  few  exceptions, 
the  electric  locomotives  are  operated  In 
pairs,  with  one  engine  crew,  resulting  In 
a  large  reduction  in  expense  for  labor. 
yet  handling  greater  tonnage  than  with 
steam  locomotives.  In  the  case  of  this 
road,  it  Is  stated  that  the  annual  net  sav- 
ing due  to  the  economies  of  electric  opera- 
tion have  exceeded  20%  on  the  entire  cost 
of   electrification. 

of   the  Norfolk    ft    Western 


long  single-track  tunnel— 12  electric 
locomotives  replaced  34  Mallet  type  steam 
'ocomotlves.  The  tonnage  per  day  in  the 
direction  of  heavy  traffic  was  Increased 
from  about  60.00(1  tons  to  about  66.000  tons. 
The   resulting  reduction   In   crew   expense 
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per  ton -mile  Is  very  considerable.  The 
operating  speeds  on  1% 'and  2%  grades  In- 
creased from  7  miles  per  hour  to  14  miles 
per  hour.  The  Bavins  In  round-trip  run- 
ning time  (a  about  40%.  On  this  road  the 
Blnfrle- track  tunnel  on  a  grade  was  the 
"neck  of  the  bottle"  with  steam  operation. 
Electri  neat  Ion  has  entirely  removed  thlaj 
Jon  and   made  possible   a   large   lnJ 
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very  expensive  undertaking  In  mountain- 
ous country.  It  has  been  stated  that  the 
cost  of  electric  operation  on  this  road  1b 
U%%  less  than  formerly,  under  steam 
operation,  including  all  fixed  and  operating 

No  coaling  or  watering  stations  are  re- 
quired In  connection  with  electric  traction: 
the  expense  of  upkeep  and  operation  oC 
such  facilities,  which  la  a  very  considers 
able  Item  with  steam  operation.  Is  elimi- 
nated. For  the  heating  of  through  pas- 
senger cars  a  small  amount  of  fuel  and 
water  must  be  provided  on  electric  loco- 
motives during  the  winter  months. 

The  running  time  between  terminals 
with  electric  operation  can  be  consider- 
ably reduced  over  that  required  when 
using  steam  locomotives.  One  Instance  has 
been  referred  to  above.  Another  Is  that 
of  the  30-mlle  electrification  of  the  heavy 
freight  road  first  referred  to  above.  On 
this  road,  the  average  for  three  days  of 
steam;  operation  showed  1768  tons  per  train,. 
time  per  trip  1  hours  and  25  minutes.  For 
electric  operation  one  year  later  durlngl 
three  days  of  the  same  month  of  the  year, 
there  was  handled  2122  tons  par  train,  time 
per  trip  1  hour  and  SB  minutes. 

On  the  Chicago.  Milwaukee  A  St.  Paul 
electrification  It  has  been  found  that  the 
electric  locomotives  In  passenger  service 
can  reduce  the  running  time  on  long  grades 
30%  or  more.  In  the  freight  service  It  has 
been  found  that  on  one  division  where 
steam  locomotives  had  required  10  to  11 
hours  to  make  115  miles,  electric  loeomo-. 
Uvea  can  meet  a  schedule  of  from  7  to  8 
hours  for  the  same  distance.  Another  In- 
stance on  this  road  is  that  during  the 
severe  winter  of  19JT-1S.  it  was  quite 
customary  to  make  up  on  the  4 40- mile 
electric  run.  fully  I  hours  of  the  time  lost 
by  passenger  trains  on  adjoining  steam- 
locomotive  divisions. 

The  greater  part  of  the  above  discussion 
has  related  to  the  economies  obtained  In 
main -line  electrification.  Economies  are 
also  obtained  In  heavy  suburban  service, 
together  with  the  absence  of  noise,  smoke, 
gases,  reduction  In  train  delays  and  iti-i 
crease  In  station  capacity.  On  the  New. 
York  Central  R.  R.  the  multiple-unit  elec- 
tric cars  In  the  suburban  trains  averaged 
69.373  miles  per  detention  during  the  year 
1919.  which  may  be  considered  a  normal 
performance.  The  running  time  was  also 
Improved.  The  use  of  multiple-unit  elec- 
tric trains  In  suburban  service  reduces 
very  much  the  switching  at  terminals, 
eliminates  movement  to  and  from  round 
houses,  and  therefore,  very  materially  re 
duces  congestion  at  the  terminal.  An 
other  Instance  of  the  advantages  or  th 
multiple-unit  electric  train  operation  i 
suburban  service  is  that  of  the  electrifies 
tlon  of  the  Pennsylvania  terminal  in  Nei 
York  City  and  Important  suburban  route 
at  Philadelphia.    Here  the  capacity  of  the 

terminals,   which   was   completely 

lit    steam    operation,    has    been    t         . 
about  24%  by  the  use  of  electric  traction 
with    multiple -unit    trains. 

With  regard  to  switching  service,  egpe 
dally  in  or  near  large  cities,  the  elimlna- 
tlon  of  smoke,  gases  and  noise  Is  a  verj 
important  advantage  of  electric  operation 
The  freight  and  passenger  switching 
yards  are  often  located  in  thickly  populated 
sections  and  the  undesirable  character!! 
tics  of  smoke  and  gas  production,  togethe 
with  the  noise  of  the  exhaust  and  whlstli 
are  Intensified  as  compared  with  main 
line  operation.  All  of  these  undesirable 
features  are  eliminated  with  electric  oper- 
ation of  switching  service. 

B.  Other  Advantages.  The  other  ad- 
vantages  of  electric  operation,  which  <lc 
not  of  themselves  result  in  a  direct  saving 
in  train  operation,  but  which  accr"-  *- 
the  benefit  of  the  railroad  company  _.  ... 
the    public,    may    be    briefly    enumerated 

(1)  Increase  In  track  capacity,  deferring 
the  addition  of  tracks  and  the  enlarging 
of  terminals. 

(S)  Elimination  of  delays  due  to  taking 
on    coal   and    water,    and   from    defective 


(3)  Reduced  cost  or  painting  structures 
due  to  the  elimination  of  steam  and  smoke. 

(4)  Reduced  cost  of  cleaning  ballast  duo 
to  the  elimination  or  cinders  and  ashes. 

(6)  Conservation  of  coal,  where  water 
powi 

elect _.. 

freight    due   to   reducing   the   quantity   or 
company  coal  consumed. 

(a)  Increased  reliability  or  operation  as 
evidenced  by  the  greater  train  mileage  per 
locomotive  detention  and  a  reduction  In 
descending  grade  danger  due  to  regener- 
ative   braking. 

(7)  Increase  In  property  values  adjoin- 
ing city  terminals  and  along  the  right-of- 
way  because  of  the  elimination  of  noise, 
smoke,  steam  and  gases  or  the  steam  loco- 

(8)  The  use  or  "air  rights"  over  electri- 
fied terminals  for  the  building  or  office  and 
other  buildings;  also  the  possibility  of  two- 
deck  terminals. 

STEARNES  CO.— IIS  W.  Lake  St..   Chi- 
cago,   III.      Manufacturer    or    motor-driven 
fruit  and  vegetable  peelers  and  par 
other  hotel,  kitchen  and * ' 


STEARNS  MOTOR  MFO.  CO.— Box  252. 
Ludlngton,  Mich.  Manufacturer  of  farm 
lighting  and  power  plants.  Business  estab- 
lished 1909.  President.  J.  S.  Stearps;  vice- 
president.  R.  L.  Steams;  secretary  and 
treasurer.  E.  E.  Curtis;  general  manager, 
H.   P.   Wollensak. 

STEATITE  ELECTRIC  PRODUCTS 
CORP.— Torktown    Heights,    N.    Y.      Man- 

llshed    1920.      President 


T.    Moore;    vice-president, 

,,„ „  D.  Flnlxio.   secretary.   William  J. 

Byrne:  treasurer,  James  N.  Strang;  sales 
manager.  Lester  E.  Moffatt.  Main  oftlcc, 
Torktown  Heights,  N.  Y.  Factories,  York- 
town  Heights.  Chester.  Vt.  Branch  of- 
fice.  Chester.   Vt. 

STECHER  CO.,  INC.,  THE  CHARLES.— 
2301  Knox  Ave..  Chicago.  111.  Manufacturer 
or  motor-driven  machines,  drills,  etc.  Pres- 
ident and  treasurer,  Charles  Stecher;  vice- 
president.  Emily  Stecher:  secretary, 
Charles  F.  Vogel. 

STEEL.— Essentially  an  alloy  or  Iron 
containing  a  small  amount  of  carbon 
(uauallv  not  over  1.5%).  capable  of  being; 
cast  directly  In  malleable  form  or  of  being 
hardened  by  sudden  cooling.  Small  amounts 
of  other  elements  may  be  present  as  Im- 
purities, and  a  definite  amount  of  another 
element  may  be  added  to  produce  an  "alloy 
steel"  of  a  special  property,  as  manganese 
steel,  nickel  steel,  etc.  Steel  Is  usually 
manufactured  from  pig  Iron  by  oxidation 
and  removal  of  the  Impurities  contained 
therein,  followed  by  readdltion  of  carbon 
to  the  desire  amount.  The  oxidation  may 
be  carried  out  in  Bessemer  converters, 
open-hearth  furnaces,  or  electric  furnaces. 
In  the  crucible  steel  proeeBa  there  is  no 
oxidation,  but  materials  or  the  deslrei 
composition  are  melted  together  In  a 
crucible,    yielding    a    high-grade    product. 

Electric  steel  can  he  made  of  equally 
high -grade,  on  account  of  the  ease  Of 
control  of  the  furnace  atmosphere,  temper- 
ature and  other  operating  conditions.  Th( 
electric  furnace  Is  especially  well  adapted 
for  making  alloy  steels,  since  no  difficulty 
n-ed  be  encountered  from  oxidation  of  the 
alloying  elements  and  the  high  temper- 
atures necessary  are  readily  attained.  Of 
the  steel  produced  In  the  United  States  li 
1919.  77.7%  was  open-hearth  steel.  21.09 
Bessemer,  1.1ft  electric,  and  0.2%  crucible 
The  total  production  of  steel  Ingots  and 
eastings  was  34. 671. 232  long  tons;  that  of 
electric  steel  384,462  long  tons.  The  United 
States  production  is  roughly  half  of  ti 
world's  production,  Germany  and  Orei 
Britain  being  the  other  two  leading  coui 
tries.  The  number  of  electric  steel  fumac 
in  the  United  States  on  Jan.  1.  1920,  wi 
323,   and   In    the   world  nearly   900. 

STEEL,  ALLOY,  ELECTRIC  FUF. 
NACE. — The  electric  furnace  Is  very  well 
suited  to  the  production  of  alloy  steel, 
because  of  the  fact  that  the  process  may 
be  carried  on  at  high  temperatures  with- 
out the  difficulty  usually  encountered  from 
oxidation  of  the  alloying  elements.  This 
permits  the  manufacture  of  alloys  that 
were  not  possible  before  the  Introduction 
of  the  electric  furnace  and  much  progresi 
has  been  made  In  recent  years  in  this 
field.  The  steels  produced  have  varying 
characteristics,      depending      upon      **-  - 


nature  of  the  alloys.  Such  alloy  steeels 
as  manganese  steel,  chromium  steel,  vana- 
*""*  "f]-  aflicon  steel,  si  11  con -manganese 


also  t 


i  !n  high-speed 
ico.  engines  and  other 
airplane  engines  and 
ie  parts,  etc..  where 
ted    to    severe. stresses 


Manufacturers: 

Andrews   Steel   Co.,    The,    Newport.    Ky. 
Carnegie      Steel      Co..      Carnegie      Bldg. 

Pittsburgh,  Pa. 
Hammond      Steel    Co.,    Inc.,      The       2600 

Milton  Ave..   Syracuse,  N.   Y. 
Milton  Mfg.  Co.,  Milton,  Pa. 
Trojan  Electric  Steel  Co.,  3401  S.   Hoyne 

Ave..   Chicago,   III. 
United  Alloy   Steel  Co..  Canton,   Ohio. 
STEEL  CABINETS.— See  Cabinets,  sheet 
steel,   pan  el  board,   snitch,   etc. 

STEEL  CASTINGS.— See  Castings,  elec- 
tric steel:  Castings,  miscellaneous  steel, 
for  motors  and  other  electrical  machinery. 
STEEL  CITY— Trade  name  for  conduit 
boxes  and  other  products  manufactured  by 
the  Steel  City  Electric  Co.,  1221  Columbus 
Ave..    Pittsburgh,    Pa. 

—1221 

established    1904.' 

Ident  and  general  manager.  W.  I,  Patter- 
son; vice-president.  A.  H.  Trimble;  secre- 
tary and  treasurer.  Charles  P.  Trimble; 
sales  manager.  V.  Q.  Fullman.  Sales  repre- 
sentatives,   E.    R.    Bryant.    Boston,    Mass.; 

A.  J.    Bressan   Co.,    New   York.    N.    Y.:    D. 

B.  Scarborough.  Philadelphia.  Pa.;  G.  V. 
Carpenter.  Buffalo,  N.  Y.;  W.  P.  AmbOS 
Co.,  Cleveland.  Ohio;  J.  T.  Pearson  Co., 
Detroit,  Mich.;  J.  P.  Lane.  St.  Louis.  Mo.: 
Ohio  Distributing  Co.  Chicago,  111.;  Foster 
Callaghan.  Birmingham.  Ala,;  H.  C.  Moran, 
Pittsburgh,  Pa-;  Wesco  Electrical  Supply 
Co..  Denver.  Colo.;  Allied  Industries.  San 
Francisco.  Cal.;  Walter  Ehman,  Kansas 
City.  Mo.;  Hathaway  &  Knott,  New  York, 
N.  Y.;   R,   S.  Wakefield,   Dallas,   Tex. 


STEEL,     ELECTRIC     FURNACE Steel 

made  In  electric  furnaces,  or  electric  steel 
as  It  Is  commonly  called,  Is  a  very  high- 
grade  product.  Where  the  Induction  type 
furnaces  are  used,  a  charge  of  pure  steel 
scrap  and  pig  Iron  may  he  made  Into  a 
steel  similar  to  crucible  steel.  Other  high- 
grade  steels  are  made  In  the  arc  type 
furnaces  from  charges  of  cold  steel  semp. 
covered  with  a  slag  containing  a  high  per- 
centage of  lime,  and  brought  to  a  high 
temperature.  The  reaction  eliminates  the 
Impurities,  such  as  phosphorous,  sulphur. 
silicon,  manganese  and  carbon,  and  the 
proper  composition  Is  obtained  by  the  In- 
troduction of  the  necessary  alloys.  The 
physical  properties  of  electric  steel  are 
usually  superior  to  steels  of  similar  com- 
position made  by  other  processes:  this  is 
due  to  its  homogeneity  and  freedom  from 
the  traces  of  numerous  impurities  that 
weaken  other  steels.  The  electric  steel  out- 
put has  rapidly  risen  during  the  last   six 

Manufacturers: 

Bethlehem    Steel   Co.,    Bethlehem.   Pa. 

Canadian  Brakeshoe  Co..  Ltd.,  101  Belvl- 
dere    St..     Sherbrooke,     Que..     Can. 

Carbon  Steel  Co.,  32nd  St.,  &  A.  V.  Ry.. 
Pittsburgh.    Pa. 

Chicago  Steel  Foundry  Co.,  3720  S.  Ked- 
xle  Ave..  Chicago.  111. 

Crowley  Co.,  John  A.,  120  Liberty  St., 
New   York,   N.    Y. 

Disston  &  Sons.  Inc.,  Henry,  Tacony. 
Philadelphia.   Pa. 

Hammond  Steel  Co..  Inc..  The.  2600  Mil- 
ton   Ave.<P_  Syracuse,    N.    Y.      '■Triton," 

Ludlum  Steel  Co..  Watervllet.  N.  Y. 

Ryerson  A  Son,  Joseph  T„  Corn  Ex- 
change National  Bank  Bldg.,  Chicago, 
111. 

Trojan  Electric  Steel  Co.,  3401  S.  Hoyne 
Ave.,    Chicago.    111. 

Union  Drawn  Steel  Co..  Beaver  Falls, 
N.    Y. 

Union  Electric  Steel  Co.,  Keystone  Bldg.. 
Reading.   Pa. 

United  Alloy  Steel  Co.,  Canton.  Ohio. 

Vulcan  Crucible  Steel  Co.,  Alfquippa,  Pa. 

STEEL  FOR  SPRINGS.— Steel  tor  mak- 
ing springs  is  often  an  alloy   steel.   Some 
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-     —     —    alloys    that    have    given 

(rood  results  are  chromium -vanadium  steel, 
vanadium  steel,  a  ill  con -manganese  steel, 
etc.  Steel  (or  making  springs  Is  not  al- 
ways an  alloy  steel,  however.  If  about 
1%  of  carbon  la  uaed  and  the  steel  Is 
comparatively  free  from  phosphorus  and 
sulphur,  ordinary  spring  steel  Is  obtained. 
This  Is  suitable  (or  use  In  nearly  all 
springs  and  Its  cost  Is  less  than  some  of 
the  alloy  steels,  whose  chief  advantage 
Is  a  greater  elasticity. 
Manufacturers: 
Barnes  Co..   The  Wallace,   Bristol.   Conn. 

"  Barnes  -  Made ." 
Bethlehem  Steel  Co.,   Bethlehem,  Pa. 
Carbon  Steel  Co.,  Jgnd   St.,  A  A.  V.  Ry.. 

Pittsburgh.   Pa. 
Carnegie      Steel      Co.,      Carnegie      Bldg.. 

Pittsburgh.  Pa. 
Hammond  Steel  Co.,  Inc.,  The,  8800  Mil- 
ton Ave.,  Syracuse,  N.  T. 
Laclede    Steel    Co.,    Arcade    Bldg.,     St. 


Loui 


Mo. 


New  York  Wire  A  Spring-  Co..  Hoboken, 
N.    J. 

Standard  Steel  Works  Co.,  EO0  N.  Broad 
St..   Philadelphia.    Pa.      "Standard." 

Taconv  Steel  Co.,  KIT  Sansom  St..  Phila- 
delphia,  Pa. 

United   Alloy  Steel   Co..    Canton.    Ohio. 

Woodward   Iron  Co.,   Woodward,   Ala. 

STEEL  FURNACES.— See  Furnaces, 
electric,    steel. 

STEEL    SAINS— See    Gains,    steel. 

STEEL  HANDLE.— Trade  name  for 
wrench  manufactured  by  the  Coea  Wrench 
Co..    1   Coes  So...   Worcester,    Mass. 

STEEL,  MAGNET.— The  desirable  qual- 
ities In  Steele  for  permanent  magnets  are: 
Ability  to  retain  as  much  as  possible  of 
the  magnetism  it  was  capable  of  possess- 
ing- while  under  the  Influence  of  the  Held 
of  an  electromagnet  after  that  field  Is  re- 
moved, and  the  retention  of  that  residual 
magnetism  at  Its  full  value  for  a  long 
period  ef  time.  As  to  the  physical  proper- 
ties of  steel  which  give  It  these  qualities 
little  is  known.  Steels  when  heated  above 
a  temperature  or  about  750°  C.  become 
nonmagnetic.  Some  alloys  of  steel,  while 
at  ordinary  temperatures  nonmagnetic 
when  cooled  by  liquid  air  become  magne- 
tic. It  was  thought  that  the  harder  the 
ateel  the  better  were  its  dualities  but  this 
was  later  known  to  be  true  of  most,  but 
not  all.  steels.  However,  it  is  known  that 
certain  steels  if  given  the  proper  heat 
treatment  will  be  highly  satisfactory  for 
permanent  magnets.  The  most  satisfactory 
steels  used  have  contained  a  carbon  con- 
tent of  about  1%  and  about  K%  tungsten. 
These  steels  require  a  special  heat  treat- 
ment. This  is  ordinarily  given  by  heating 
the  steel  to  well  above  7B0°  C,  then  cool- 
ing It  suddenly.  The  method  of  cooling 
may  be  to  simply  dip  the  metal  In  oil, 
water  or  brine  solution,  but  the  more  satis- 
factory method  seems  to  be  to  cool  by  a 
cold  water  spray. 

The  magnetic  properties  of  various  al- 
loys of  steel  containing  chromium,  man- 
ganese, molybdenum,  and  tungsten  have 
been  tested.  It  was  found  that  though 
carbon  was  beneficial  to  the  steel  It  was 
possible  to  obtain  highly  aatisractory  re- 
sults by  various  combinations  of  the  above 
four  elements  or  by  suitable  additions  of 
silicon  or  vanadium,  the  latter  being  very 
desirable.  When  carbon  was  not  present 
It  was  found  that  quenching  was  unneces- 

Manufacturcrsi 

Bethlehem   Steel    Co.,    Bethlehem,   Pa. 

Carbon  Steel  Co..  32nd  St.  A  A.  V.  Ry., 
Pittsburgh,   Pa. 

Hammond  Ste=l  Co.,  Inc.,  The.  2600  Mil- 
ton  Ave..   Syracuse,   N.   Y. 

Laclede  Steel  Co..  Arcade  Bldg.,  St. 
Louis.  Mo. 

Ludlum  Steel  Co..  Watervllet.  N.   T. 

United    Alloy    Steel   Co..    Canton.    Ohio. 

Vulcan  Crucible  Steel  Co.,  Aiiqulppa,  Pa. 

STEEL  MILL  PACKING  CO.— 238-42  W. 
Jefferson  Ave..  Detroit.  Mich.  Manufac- 
turer  of  metallic  packing.  Secretary  and 
treasurer,  J.   R.  Beamer. 

STEEL  PINS.— See  Pins,  Insulator.  Iron 
and  ateel. 

STEEL  PIVOTS.— See  Pivots  for  meters 
and  instruments. 

STEEL  POLES.— See  Poles,  steel,  ex- 
panded and  latticed;  Poles.  Iron  and  steel, 

STEEL    POSTS.— See    Posts,    ornamental 
and  plain  street  lamp.   Iron  and  steel, 
STEEL    REFLECTORS— See    Reflectors, 


STEEL   ROPE.— See  Rope,   steel   wire. 
STEEL      RULES.— See      Rules,      ateel. 
straight,   electricians'    and   mechanics'. 
STEEL      SHEET,      FOR      ELECTRICAL 

PURPOSES— Steal  uaed  for  electrical  pur- 
poses generally  contains  a  small  amount 
of  silicon.  In  amounts  up  to  A%.  silicon 
Increases  the  magnetic  permeability  and 
reduces  the  retentlvity.  Over  9%.  It  renders 
steel  exceedingly  brittle.  Silicon  steel  is 
rolled  into  sheets  for  use  In  making  elec- 
tromagnets and  in  the  fle'd  cores  and  ar- 
matures of  electric  generators  and  motors, 
for  the  cores  of  transformers,  etc.  It  has 
high  permeability  with  high  electrical  re- 
sistance.     Us   use  therefore  results  in   low 

Manufacturers: 


American    Sheet  A   Tin _- 

Bldg..  Pittsburgh,  Pa.  "Apollo  Special," 
"Dynamo  Special."  "U.  S.",   "American 

Berger  Bros.  Co..  229-237  Arch  St.,  Phila- 
delphia.   Pa. 

Carbon  Steel  Co.,  32nd  St.,  A  A.  V.  Ry., 
Pittsburgh.    Pa. 

Central  Steel  ft  Wire  Co.,  119-127  N 
Peoria   St.,    Chicago.    Ml,      "Cisco." 

Columbia  Steel  Co.,  The.  Elyria,  Ohio, 
(for  deep  drawing   In   dies). 

Dominion  Electric  Switch  Box  Co..  «0 
Sumach  St..  Toronto.  Ont..  Can. 

Driver-Harris  Co..   Harrison,  N.   J. 

Electric  Steel  Box  Co.,  641-48  W.  Mon- 
roe  St..   Chicago.   111. 

Newport  Rolling   Mill   Co..   Newport.    Ky. 

Ryerson  ft  Son.  Joseph  T..  18th  A  Rock- 
well  Sts.,   Chicago.   HI. 

SMITH  A  McCRORKRN.  INC.,  407  E. 
18th  St..   New -York.   N.   Y. 

Stark     Rolling     Mill     Co.,     The.     Canton, 


Ohio 


STEEL 

teel   fish. 

TAPES— See 

tapes 

or    wires 

STEEL 

adlo    ant 
Ion    line. 
STEEL 
teel. 

TOWERS— See     Towers,     steel 
enna:     Towers,     steel,     transmls- 

WIRE— See 

Wire, 

eopperclac 

ST  E  E  L  C  L  A  D .  — Trade 

name 

for    electric 

Plttst 


rgh.    Pa. 


HE.— 212-17    1 


STEELDUCT    CO., 

Bank  Bldg..  Youngstown.  unio.  nianuiac- 
turer  of  rigid  metallic  conduit.  Busi- 
ness estnbllshed  ISIS.  Presldi  ' 
surer.  William  B.  Curtis;  i 
and  epcretnrv.  John  A.  Logan,  saies  repre- 
sentatives. Walker  Bros,  ft  Hnvlland.  112  S. 
13th  St..  Philadelphia.  Pa.:  120  Broadway, 
New  York.  N.  Y.;  H.  C,  Moran.  1111  Key- 
stone   Bldg..    Pittsburgh,    Pa. 


t-Bident 


S.  Dearborn  St., 
•  of  name  plates 
In  ess  established 


3TEERE.  GEORGE.— 4S 
Chicago,  Til.  Manufactun 
for  switchboards,  etc.  Bu 


STEERING  GEAR.  MARINE.  ELEC- 
TRICALLY OPERATE  D— Electrically 
operated  steering  gears  are  used  on  some 
of  the  larger  marine  and  naval  vessels. 
These  ships  employ  electricity  for  a  num- 
ber of  power  purposes.  For  operating  tha 
steering  gear  a  motor  operating  the  rud- 
der directly  bv  means  of  gearing  Is  some- 
times used.  In  other  cases  the  motor  Is 
used  to  drive  a  hvdraullc  pump  and  the 
motion  Is  transmitted  to  the  rudder  by 
means  of  a  hydraulic  piston.  Very  often 
electrical  Indicators  are  supplied  to  oper- 
ate with  this  apparatus,  indicating  In  the 
various  navigating  stations  the  position  of 
tho  rudder.  For  manufacturers  of  the 
Indicator,    see    Indicators,    helm    and   other 

Manufacturer: 

Maine  Electric  Co..   Inc..   The.    85   Com- 
mercial   Sts..    Portland,    Me. 
STEERING     WHEEL     WARMERS— See 
Warmers,   steering  wheel. 

STEIGERT  CO.,  L— Elder  A  Logan  Sts., 


STEINER     MFG.     CO.— St.     Louis,     Mo. 

Manufacturer  of  electric  grinders  and  meat 
choppers.  President,  J.  Stelner;  vice-pres- 
ident. D,  Adelsdorf:  secretary  and  treas- 
urer, S.  Konlnski.  Main  office,  4100  N. 
21st  St.,  St.  Louis.  Mo.  Branch  office,  172 
N.  Dearborn  St.,  Chicago.  Hi. 

STEINMETZ,  CHARLES  PROTEUS— An 
American  electrical  engineer,  born  at  Bres- 
lau,  Germany,  in  1866.  He  was  educated 
at  Breslau,  Zurich  and  Berlin,  specialising 
In  mathematics,  chemistry,  electrical  en- 
gineering and  mechanical  engineering.  In 
1880  he  came  to  the  United  States.  Through 
a  letter  of  Introduction  he  secured  a  posi- 
tion as  draf small  in  tha  electrical  shops 
of  Mr.  Elckemeyer  at  Yonkera,  N.  Y.  He 
was  promoted  rapidly  and  In  a  few  years 
was  chief  designer  and  In  full  charge  of 
all  new  and  experimental  work.  In  1893, 
after  the  merging  of  a  number  of  large 
electrical  manufacturing  concerns  to  form 
the  General  Electric  Co..  Dr.  Stelnmets  be- 
came consulting  engineer  of  this  newly 
established  company,  which  has  since  be- 
come the  largest  electrical  manufacturer 
in  the  world.  As  chief  consulting  engi- 
neer, he  is  particularly  associated  with  Its 
technical  development  and  research  work 
and  has  conducted  a  multitude  of  difficult 
investigations.  He  has  been  granted  a 
large  number  of  patents  for  his  electrical 
and  other  Inventions.  Dr.  Stelnmets  has 
contributed  many  original  papers  to  the 
proceedings  of  many  engineering  and  sci- 
entific societies,  notably  the  American  In- 
stitute of  Electrical  Engineers,  of  which 
he  was  president  in  1001-2.  Since  1102  he 
has  also  held  the  chair  of  professor  of 
electrophyslca  at  Union  College,  Schenec- 
tady, N.  Y.  He  has  written  several  books 
which  have  become  classics  In  electrical 
literature.  Dr.  Stelnmets  Is  a  gifted  writer 
and  lecturer  and  possesses  an  extraordi- 
nary power  of  direct  analysis  and  clear 
presentation  of  any  subject  he  daala  with.. 
whether  it  be  In  the  realm  of  pure  theory 
or  applied   science. 

STEINMETZ  ELECTRIC  MOTOR  CAR 
CORP. — Arlington,  Baltimore.  Md.  Manu- 
facturer of  storage  battery  trucks.  Presi- 
dent. A.  J.  Norton;  vice-president.  E.  J. 
Power;  secretary  and  treasurer,  W.  R. 
Grant. 

STELCO.— Trade  name  for  lighting  fix- 
tures made  by  the  Standard  Electric  A 
Mfg.    Co.,   SOS   1st   Avo.,   E.,   Cedar  Rapida, 

STELLITE.— An  alloy  manufactured  In 
the  electric  furnace,  composed  basically  of 
75  to  90%  cobalt  and  20  to  10%  chromium, 
with  sometimes  additions  of  molybdenum 
or  tungsten,  used  chiefly  as  a  substitute 
high-speed    tool   steel,    particularly    for 


lighting  fixtures  are  designed  to  represent 
candles,  with  the  Incandescent  lamp  re- 
placing the  candle  flame.     Light  porcelain 
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Dallas   Brass  ft  Copper  Co.,   S20  Orleans 

St.,    Chicago,    111. 
Furies    Mfg.    Co.,    Decatur,   Ml. 
Peerless    Light   Co.,    013    W.   Washington 

Blvd..   Chicago.    111. 
POLACHECK   A   BRO.    CO.,    CHARLES, 

217    3rd    St.,    Milwaukee.   Wis, 
White   Mfg.    Co.,    J.    H.,    Ill    N.    2rd    St., 

Brooklyn.  N.  Y. 
STEMS,  FIXTURE— Brass  or  other 
metal  tubes  used  for  supporting  lighting 
fixtures  from  celling  outlets.  They  ore 
usually  threaded  at  both  ends  and  usually 
contain  the  wires.  When  gas  also  is  used, 
the  wires  are  run  outside  the  gas  pipe  but 
Inside  a  larger  tube  often  called  the  casing. 
Stems  and  casings  are  sometimes  square 
in  shape. 
Manufacturers: 

American    Brass  A   Copper   Co.,    138   La- 
fayette St.,  New  York,   N.  Y. 
Appleton    Electric    Co..     1703    Wellington 

Ave.,   Chicago,  HI. 
Austin    Co..    The    M.    B..    108-10    S.    Des- 

plaines   St..    Chicago,    TU. 
BENJAMIN  ELECTRIC  MPQ.  CO ,   Chi- 
cago,   New   York,   San   Francisco,   To- 

Butler   Electric    Co..    8531    Cottage    Grove 

Ave.,  Chicago,  111.     "Beco."  "Cisco." 
Caldwell    Electric   Corp.,    1002   N.   Market 

St.,   Champaign,  m. 
Dallas  Brass  A  Copper  Co..  820  Orleans 

St.,  Chicago,   m. 
Electrical   Dealers  Supply  House.   162  W, 

Randolph  St..  Chicago,  III.    "Edsh." 
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Paries  Mfg.  Co.,  Decatur,  HI. 

Peerless    Light   Co.,    8(3    W.    Washington 

Blvd.,    Chicago.    III. 
POLACHECK   &   BRO.    CO..    CHARLES. 

JIT   3rd    St.,    Milwaukee,   Wis. 
RATTAN     MFG.     CO..     THE,     BE!    State 

St.    New    Haven,    Conn.      (See    display 


stems  are  made  __  .. 
leable  Iron,  aherard- 
Ized,  with  full,  sharp 
threads.  Two  de- 
signs, hollow  (hi  eke  y 
type)  and  solid,  both 
furnished  in  %  and 
%  -In.     sizes.      Arms 

both  sides  for  use  on 
outside  of  outlet  box, 
"Star"  Stem  It  necessary. — Adv. 

Vlrden    Co..    The,    610!    Longfellow    Ave., 


STENMAN  ELECTRIC  VALVE  ORIN 
OER  CO.— 41  Southbrldge  St..  Worcester 
Mass.  Manufacturer  of  electric  portable 
"  "'s  and  valve  grli  "  ~  *  ' 


nme     for     piston 
.     the    MuQuay-Nor- 
Louls,   Mo. 


_...  „ Business  estab- 
lished 1917.  President.  A.  a.  Sand berg; 
treasurer.  A.  W.  Larson ;  general  manager. 
J.  J.  Kellehei 

STEP- CUT.  _._ 
rings  manufactured 
ris  Mfg.  Co.    "*    ' 

STEPHENS.— Trade  name  for  linemen's 
pole  climbers  made  by  W.  H.  Buckingham, 
8-10  Bronson  St..   BJnghamton.  N.  T. 

STEPHENSON  MFG.  CO.— Albany,  N.  Y 
Manufacturer  of  belting.  President.  E.  L. 
Kellogg;  vice-president,  S.  A.  Kellogg. 

STEPHENSON  MFG.  CO.— South  Bend. 
Ind.  Manufacturer  of  controller  handles. 
washing  machine  tubs,  bobbins  for  colls 
and  other  wood  specialties  for  electrical 
purposes.  Secretary  and  general  manager, 
L.   A.  Walker. 

I 

In    ...     _    .    .     . 

of  the  latter  design  are  usually  arranged 
to  fold  up  when  the  doors  leading  ' 
car  or  vestibule  are  closed,  and 
down  when  these  doors  are  open  f< 
ing  on  or  discharging  passengers, 
manner  no  foothold  is  available  tt 
who  may  attempt  to  steal  a  ride 
steps  may  be  wood  or 
wood  consist  of  a  board  _ .  ,.  ,  _ 
thickness  and  length,  covered  on  Its  wi 
Ing  surface  with  suitable  antlsllp  matt 
or  step-tread.  Metal  steps  may  be  of  flat 
plntes  covered  on  the  wearing  face  with 
an  antlsllp  material  or  step-tread,  or  the 
metal  step  may  be  constructed  Bo  that  the 
tread  surface  is  formed  by  a  number  of 
comparatively  thin  metal  strips  set  edge- 
wise and  connected  so  that  there  are  small 
rectangular  or  diamond  shaped  openings 
between  them.  The  edges  of  these  metal 
strips  form  an  antlsllp  surface  and  the 
openings  In  the  step  make  It  self- clean  Ing. 
^,...J    _._.._   __.    .....  and  ,n. 


while  o 


rullw! 


_jv  steam  and  most  lnterurban  roads,  se1 
ernl  steps  are  necessary  to  take  care  of  tl 
height   from    station   platfoi 
floor.     The   platfc 


estlbule  floors  or 

being  at  a  lowet 


level  than  the  car  floor, 
step    is    necesenrv.      In    si 

designs    of    street  -rail  wa;     

are  required  as  the  vestibule  or  platform 
Door  is  carried  at  such  a  level  that  pas- 
senger may  step  directly  from  the  street 
into  or  out  of  the  car.  The  height  o 
steps  Is  an  Important  factor  in  the  tim< 
required  for  passengers  to  get  on  or  of! 
cars,  and  this  Is  obviously  Important  at 
transfer  and  terminal  points  at  all  times. 
and  at  all  places  during  the  hours  of 
heavy  or  rush  traffic.  Low  steps  also 
promote   safety. 

Manufacturers: 

American   Mason   Safety   Tread   Co.,    12F 
Perry  St.,  Lowell,   Mass.     "Stanwood." 

Irving  Iron  Works  Co.,  Long  Island  City, 


Net 


York,    N.   T. 


STEPS,  POLE,  IRON.— The  surface  of' 
wood  poles  Is  saved  from  damage  by  spurs 
and  the  work  of  linemen  Is  facilitated  if 
the  pole  Is  provided  with  steps.  These 
consist  usually  of  ft  In.  Iron  rod  about  9 
Ins.  long  screwed  or  driven  Into  the  "  "" 
after  boring  a  y.  In.  hole.  The  er...  . 
turned  up  to  prevent  the  foot  slipping  off. 


They  are  not  placed  lower  than  about  8 
ft.  from  the  ground,  as  this  would  Invito 
trespassers,  and  be  an  obstruction. 

In  the  vicinity  of  schools  and  similar 
locations  the  pole  may  be  equipped  with 
step  sockets  set  Into  the  pole  near  the 
ground.  The  steps  are  put  Into  the  sock- 
ets by  the  lineman  before  he  climbs  ant 
removed  after  he  comes  down. 
Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  out 
products.  We  manufacture  a  complete 
line  of  pole  steps  for  use  of  electric 
light,  street  railway  and  telephone  and 
telegraph  companies.— Adv. 
Bethlehem    Steel    Co.,    South    Bethlehem, 

Ft, 
Fletcher    Mfv.    Co.,    302   E.    Second    St., 

Dayton,  Ohio. 
Hlckey  ft   Schneider.  Inc..   414-43  E.  Jer- 
sey St..   Elizabeth.   N.   J.     "H  ft   S." 
HUBBARD      &      CO..      Pittsburgh.      Pa. 
Hubbard  pole  steps  are  made  of  open 
hearth    steel    and    are    hot    galvanized. 
They  are  furnished  with  two  styles  of 
heads  and  are  made  for  various   style* 
and    kinds    of    noles.     See    page    IB    of 
Hubbard's  catalog  for  details. — Adv. 
Joslyn  Mfg.  A  Supnly  Co..  138  W.  Wash- 
ington   St..    Chicago,    111. 
Lamson  ft  Sessions  Co..  The,  1188  Scran- 
ton  Rd..   Cleveland.  Ohio. 
Lnns  ft  Sons.  Mathew,   Pittsburgh,  Pa. 
LINE  MATERIAL  CO.. "South  Milwaukee, 

Wis.      (See   dlsolay  adv.   page  1178.) 
Mnran    Bolt    ft    Nut    Mfg.    Co..    Main    ft 

Florida    Sts.,    St.    Louis,    Ho. 
Oliver   Iron    ft    Steel    Co.,    10th   ft    Muriel 

Sts..  Pittsburgh.  Pa. 
Slater  Co..  Ltd  .  N.,  84  Sydney  St.,  Ham- 
ilton.  Ont..   Can.      "Telrce." 
STEPS.    POLE.    IRON.   SPLIT  OR   COL- 
LAR TYPE. — Heavy  strap*  Of  iron,  shaped 
to    lit    the    pole,    with    ends    projecting    so 
pr  to  form  a  step.    They  are  used  on  steel 


AMERICAN  STEEL  ft  WIRE  CO..  sales 
ofr»c<-B  In  principal  cities.  Se=  display 
»rtv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of 
"roducts.  We  manufacture  a  eomi 
line  of  Iron  pole  steps,  spilt  or  collar 
tyne.— Adv. 

HALT.TITT   IRON    WORKS.    Harvey.    HI 
'*w»ltett."        (See     display     adv.      page 

Hlckey  A  Schneider.  Inc..  484-48  B.  Jer- 
sey  St..   Elisabeth.   N.    J.      "H  *   R." 
HTTBBARD  ft  CO..  B301  Butler  St..  Pitts- 
burgh. Pa.     "Tfubbord." 
SlMer  C<v.  Ltd     N..  3*  Svdnev  St.,  Ham- 
ilton.  Ont..   Can.     "Peirce." 
STEPS.       POLE.       WOOD    —  Trl.tng.itai 
ilrcep  of  hard  wood,  fastened  bv  lag  screw« 
■r  sntkes  to  w~id  Doles  to  asulst  the  line- 
nan     In     climbing     them     without    using 


Jnsi-n  Mfg.  ft  Sunnly  Cn.,  133  W.  Wash- 
ington  St..   Chicago.   HI. 

LACHT'TE  HRTTTTLE  CO.,  LTD.,  THE. 
Lachure  Mills.   Que..   Can. 

To»iiBt  Pfn  Co..  Front  Roval,  Va. 

McOInuflfn   Mf«.  Co..   Petaluma.    CM. 

National  Pin   ft  Bracket  Co.,  North  Ver- 
non.  Ind. 

Slater  Co..  Ltd  .  N..  84  Sydney  St..  Ham- 
ilton,  Ont..  Can.     "Pel™-." 

Stiles  ft   Co.,    H     A..   97   Oliver  St..   Bos- 
ton.  Mass.     "Hasco." 

ST EREOMOTORORAPH.— Trade  name 
for  electric  advertising  novelties  made  bv 
the  Charl-s  Beseter  Co..  181-18  E.  llrd 
St..    New  York,    N.   Y. 

STEREOPTICON  LAMPS — See  Lamps, 
projecting  and  stereoptlcon. 

BTEREOPTI  CONS.— Projection  apparatus 
for  use  with  lantern  slides  equipped  with 
suitable  condensing  and  focusing  lenses 
and  a  source  of  Illumination  consisting  of 
a   high-powered    Incandescent    lamp   oi 

arc  lamp  of  suitable  capacity  with  nt 

sary  control  rheostat.  For  special  lecture 
work  these  stereoptlcon s  have  many  re 
dnements.  such  as  for  obtaining  dlssolv 
Ing  views. 

Manufacturers: 

Beseler  Co..   Charles,    1)1-81   E.   llrd    St. 
New  York,  N.  Y. 


BRENKERT  LIGHT  PROJECTION  CO., 
49  Cortland  Ave.,  Detroit.  Mich. 
■"Brenontlcon." 

Chicago  Stage  Lighting  Co.,  US  N.  La- 
Sal  I  a    St..    Chicago,    111. 

Cosmograph  Motion  Picture  Machine  Co.. 
Inc.,  Film  Bldg.,  Cincinnati,  Ohio. 
"Cosmograph." 

De  Vry  Corp..  12B0  Marian  na  St,  Chi- 
cago, 111.     "De  Vry." 

Enterprise  Optical  Mfg.  Co.,  584  W.  Ran- 
dolph St.,  Chicago,  nt.  "Double  Dis- 
solving." 

Mcintosh  Stereoptlcon  Co.,  10  E.  Ran- 
dolph St.,  Chicago,   III.      "Triumph." 

Newton,  Charles  I.,  305  W.  ISth  St.,  New 
York,   N.  Y. 

Thompson  ft  Co.,  A.  T.,  IB  Tremont  PI., 
Boston,    Mass.      "Radloscope." 

Underwood  ft  Underwood,  Inc.,  417  Bth 
Ave..  New  York,   N.   Y. 

Victor  Anlmatograph  Co..  B17  W.  4th  St., 
Davenport.  Iowa.  "Vloptlcon,"  "Vic- 
tor Portable." 

Williams.  Brown  &  Earle.  Inc.,  918  Chest- 
nut    St.,     Philadelphia,     Pa.       "Dlus- 


STERILIZERS,  ELECTRIC.  BACTERIO- 
LOGICAL AND  OTHER  LABORATORY.— 
These  sterilizers  are  electrically  heated 
water  baths  enclosed  in  metal  tanks  for 
heating  and  sterilising  laboratory  instru- 
ments, beakers,  flasks,  test  tubes,  etc.,  in 
which  cultures  are  to  be  made  or  which 
are  to  be  used  for  other  purposes  where 
the  presence  of  active  bacteria  would  be 
objectionable.  They  are  used  also  in  the 
sterilization   of  foodstuffs,   milk  and  water 


t    the    r 
Ster 


._    .    intitieB      . 

Auction    of   bacteria.      Also    i 
electric,  milk;  Sterilizers,  electric,  water. 
Manufacturers: 
American       Sterilizer       Co.,       Erie,       Pa 

"American." 
AUTOMATIC  ELECTRIC  HEATER  CO., 

Warren.  Pa.    "Sepco." 
Bamstead  Still  ft  Sterilizer  Co.,  3  Lanes- 

vllle    Terrace,     Forest    Hills,     Boston, 

Mass. 
Beta  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond, Ind. 
Boekel  A   Co.,  William,  GIB-BIB  Vine  St., 

Philadelphia,   Pa. 
Bramhall.     Dcane    Co.,     261-266    W.    88th 

St..   New  York,   N.  T.     "Deane." 
Castle  Co.,  Wllmot,  11BB  University  Ave., 

Rochester,    N.    Y.       "Castle." 
Chicago    Surgical    ft    Electrical    Co.,    314- 

""'  _Superlor_St,    Chicago,   111. 


Hospital    Supply    Co.,    The.    1B7    B.    23rd 

St.,  New  York,  N.  Y.     "Climax." 
Kny-Scheerer  Corp.  of  America,  Bfl-68  W. 

llrd  St.  New  York,  N.  Y. 
Ozone    Co.    of   America,    416-418    4th    St., 

Milwaukee,  Wis. 
Pelton    A   Crane    Co.,    The,    831    Harper 
Ave..  Detroit,  Mich.     "Pelcrane,"  "Pel- 
Prometheus    Electric    Co.,    Ell    W.    42nd 
St.,  New  York,  N.  Y.     "Prometheus." 
R.   U.   V.   Co.,   Inc.,  The,   185  Broadway, 

New  York.  N.  Y. 
Santlseptic    Mfg.    Co.,    18   Bay    St..    New 
Brighton,   Staten  Island.  N.   Y.     "Pent* 
System." 
Sterolectrlc    Co..    117    W.    Howard    St., 

Muncle.  Ind.     "Steroclave." 
Wahmann    Mfg.    Co..    Qeorge    H.,    BID  W. 

Baltimore    St.,    Baltimore.    Md. 
Wappler    Electric    Co..    Inc.,    1«2    Harris 

Ave.,  Long  Island  City.   N.  Y. 
'Weeks  Mfg.   Co.,  H.   Q..  Hamilton.  Ohio. 
Williams,  Brown  &  Earle,  Inc.,  918  Chest- 
nut St..   Philadelphia,   Pa. 
STERILIZERS.       ELECTRIC,      DENTAL 
AND     SURGICAL—  These    are    electrically 
heated   sterilizers   for   dental   and   surgical 
instruments.      They   consist    usually    of    an 
enclosed    rectangular   vessel   or   tank   into 
which  a  tray  of  water  is  placed  and  heated 
by   an    electric   heating    element      The    In- 
struments  are  placed   in   the   pan   and    the 
boiling    water    and    steam    sterilise    them. 


sually  finished  In  white  enamel  to 
iresent  a  neat  and  sanitary  appearance 
ind   to  minimise  radiation  losses. 

Man  uf aoturers : 

American      Sterilizer      Co.,      Erie,      Pa. 


AUTOMATIC  ELECTRIC  r 

Warren,   Pa.     "Sepco." 
Bamstead  Still  ft  Sterilizer  Co.,  2  Lanes- 

vllle     Terrace,      Forest     Hills,     Boston, 


BSE 


STERILIZERS 


EMF  ELECTRICAL  YEAR  BOOK 


STETHOSCOPES 


Beti  Co..  Frank  S.,  Hoffman  St.,  Ham- 
mond,   I  ml. 

Bramhall.  Deane  Co..  261-265  W.  36th  St., 
New   York.    N.    T.      "Deane." 

Canadian    Westlnghouse    Co. 


ford  ft  Myier  sts..  Hamilton,  Ont.,  Can. 

"Westlnghouse." 
Capital  Novelty  Co.,  1S8  N.  12th  St..  Lin- 
coln,  Neb.     "Marvel." 
Castle  Co..  Wilmot.   1156  University  Ave, 

Rochester,    N.    T.      "Castle." 
Electric   Heating   &   Mfg.   Co..   Westlake 

ft     Republican     Sts..     Seattle,     Wash. 

■•Aprel's." 
Hatverson   Co.,   The.    Union  Ave.,   at   El. 

Oak    St..   Portland.   Ore. 
Hospital  Supply  Co.,  The.  167  E.  23rd  St., 

New  York.   N.   Y.     "Climax." 
Kny-Scheerer  Corp.  of  America,  66-68  W. 

23rd   St..    New  York.  N.  Y. 
Majestic    Electric    D-veLopment    Co.,    656 

Howard  St..  San  Francisco.  Cal.     "Ma- 
jestic." 
Pelton    &    Crane    Co..    The,    632    Harper 

Ave..  Detroit.  Mich.     "Pelcrane."  "Pel- 
Prometheus    Electric    Co..    511    W.    42nd 

St..   New   York,   N.    Y.      "Prometheus." 
Santiseptic    Mfg.    Co..    26    Bay    St..    New 


c  Co..  117  W.  Howard  St.,  Mun- 

cle.  Ind.     "Steroclave." 
Wahmann    Mfg.    Co..    George    H.,   520   W. 

Baltimore  St.,    Baltimore.   Md. 
Wpiks   Mfg.    Co.,   H.   G..   Hamilton,   Ohio. 
Wocher   &   Son   Co..    The   Man.    23-29   W. 

«th  St.,  Cincinnati.  Ohio. 
STERILIZERS,       ELECTRIC,       MILK.— 
Electrically  operated  heating  units  designed 
particularly  for  use  in  raising  the  tempera- 
ture of  milk  to  certain  values  In  approved 
sterilizing    processes.       The     process    most 
used  is  known  as  pasteurization.     It  raise* 
the   temperature   of  the   milk    to  about  132 
to   160°   F.     These   sterilizers  are  especially 
suitable   for   hospitals,   homes,   elc. 
Manufacturers: 
American       Sterilizer      Co..       Erie,       Pa. 


i    Co.. 


i   Hoffman  e 


.   Ham 


Bramhall,  Deane  Co..  261-286  W.  38th  St., 
New  York,   N.  Y.     "Deane." 

Davis -Walk  Ins  Dairymen's  Mfg.  Co- 
North   Chicago.    III. 

Electropure  Co.,  The,  6*  W.  Jackson 
Blvd..   Chicago,    111. 

Hospital  Supply  Co..  The,  167  E.  23rd 
St.,  New  York,  N.   Y.     "Babson,"  "Cll- 

Weeks'  Mfg.  Co..'  H.  O.,   Hamilton,    Ohio. 

STERILIZERS,       ELECTRIC,      WATER, 

CIRCULATING.— Apparatus      for      treating 

water  circulated  in  supply  systems  for 
sterilization  purposes  by  the  application  of 

cury-vapor  tubes  aror.nd  which  the  water 
is  caused  to  flow  in  thin  layers.  Another 
type  of  sterilizer  used  has  apparatus  for 
generating  ozone  by  means  of  high-tension 
electric  discharges.  The  circulating  wa- 
ter Is  subjected  to  the  effects  of  the  oione. 
The  treatment  In  each  case  is  intended  to 
kill  all  harmful  bacteria  or  other  noxious 
matter  in  the  water.  Such  outfits  have 
been  applied  both  In  small  and  large  In- 
stallations, such  as  swimming  pools,  bath- 
ing ponds  and  even  for  the  entire  water 
supplies  of  armies  In  the  field  and  of  mu- 
nicipalities. 

Manufacturers: 

American       Sterilizer       Co.,       Erie,       Pa. 

Bamstead  Still  &  Sterilizer  Co..  2  Lanes- 

ville     Terrace,      Forest     Hills,     Boston. 

Mass. 
Bramhall,  Deane  Co..  251-265  W.  36th  St.. 

New  York.  N.  Y.     "Deane." 
Electric    Water    Sterilizer    ft    Ozone    Co., 

Scottdale,  Pa. 
Elcctrosone   Water   Steriliser   Co.,    431    S. 

Dearborn   St..   Chicago.   III. 
Hospital  Supply  Co.,  The.  157  E.  23rd  St., 

New  York,   N.  Y.     "Climax." 
Kny-Scheerer  Corp.  of  America,  66-58  W. 

23rd    St..    New   York.    N.   Y. 
Ozone    Co.    or    America,    416-41B    4th    St., 

Milwaukee.    Wis. 
R.    r,    V.    Co.,    Inc.,    The,    186    Broadway, 

New  York,   N.  Y. 
STERILIZERS.       ELECTRIC,      WATER, 
NONCIRCULATINQ.— Apparatus     provided 
with  elortrically  operated  heating  units  de- 
signed  to  raise  the   tempei -*   — "  - 


for 


erllls 


They 


....  e   tanks  to  wl 

elements  are  applied.  Some  sterilisers,  for 
use  In  hospitals,  etc.,  also  combine  a  still 
for    producing    distilled    water.       Sterilizers 


of    this    type   are   not    used   [or   as   large 
quantities  of  water  as  are  handled  by  the 

Manufacturer*: 

American       Sterilizer       Co..       Erie,       Pa, 


r  Co.,  2  Lanes 


Bramhall.  Deane  Co..  261-266  W.  36th 
St.,   New   York,   N.   Y.     "Deane." 

Castle  Co.,  Wilmot.  116B  University  Ave., 
Rochester,   N.   Y.      "Castle." 

Electric  Heating  ft  Mfg.  Co..  West- 
lake  &  Republican  Sts..  Seattle,  Wash. 
"Apfel's." 

Hospital    Supply    Co..    The.    157    E.    23rd 


Kny-Scheerer  Corp.  of  Am 
23rd   St..   New   York.   N 

Y. 

Ozone   Co.    of    America,    4 

6-418    4th 

B.   U.   V.   Co.,   Inc.,  The,   166  Broad 
New  York,   N.  Y. 

Weeks   Mfg.   Co..  H.  O..   Hamilton,   Ohio, 

8TE  RITE— Trade  name  for  noncorro- 
sive  alloy  castings  manufactured  by  the 
Aterlte  Co.,  Inc..  John  &  Williams  Sts., 
New  York.  N.  Y. 

STERLING.— Trade  name  for  labor- 
saving  devices  for  hotels,  restaurants,  etc.. 
manufactured  by  the  Joslah  Anstlce  &  Co.. 
Inc.,  Rochester.  U.  Y. 

STERLING.— Trade  name  for  rubber 
tape  manufpetured  bv  the  Boston  Woven 
Hose    ft    Rubber    Co.,    Box     5077,     Boston. 


by 


the   Chicago    Belting 
St.,   Chicago.  111. 

STERLING.— Trade     name     for    armored 

cables.  Interior  flexible  steel  conduit,  flex- 
ible armored  cord  and  armored  conduit 
cable  and  cord  cutters  manufactured  by 
the    Garland    Mfg.    Co.,    West    Pittsburgh. 


manufactured  by  the  Lock  wood -Ash  Motor 
Co.,  Jackson,  Mich. 

STERLING— Trade  name  for  therapeutic 


.    111. 


I    Garfield    / 


STERLING.— Trade  name  for  soldering 
paste  manufactured  by  the  Sleffert  Elec- 
tric  Co..    210   Main    St.,    E vans v Hie,    Ind. 

STERLING.— Trade  name  for  rubber- 
covered  wire  manufactured  by  the  Stand- 
ard Underground  Cable  Co.,  Westinghouse 
Bldg..  Pittsburgh.   Pa. 

STERLING— Trade  name  for  electric 
clocks  manufactured  by  the  Sterling  Clock; 
Co..  Inc.,  220  E.  42nd  St.,  New  York, 
N.  Y. 

STERLING.— Trade  name  for  d-c.  po- 
tential reducers  manufactured  by  the  Ster- 
ling Devices  Co.,  9  Llspenard  St..  New 
York,   N.   Y. 

STERLING.— Trade  name  for  incan- 
descent lamps  manufactured  by  the  Ster- 
ling Electric  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co..  War- 

STER  LING.— Trade    name    for    gasoline 

engine  manufactured  by  the  Sterling  En- 
gine Co..  1262-74  Niagara  St.,  Buffalo. 
N.    Y. 

STERLING.— Trade  name  for  therapeutic 
lanufactured  by  the  Sterling  Pain 
~    ' ""       "*"    Garfield    Avn., 


Relieving     Lamp     Co., 

...     ■ ,         ju 


STERLING.— Trade  name  for  Insulating 
varnishes  and  compounds  manufactured  by 
the  Sterling  Varnish  Co.,  626-8  Fulton 
Bldg.,   Pittsburgh,   Pa. 

STERLING.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Superior  Machine  Co.,  De  Kalb,  III. 

STERLING.— Trade  name  for  steam  and 
vacuum  traps  manufactured  by  the  Tem- 
pteton  Mfg.  Co..  Business  St.  ft  Glenwood 
Ave.,  Hyde  Park,  Mass. 

STERLING    BI-PLEX Trade    name    for 

armored  cable  outlet  box  manufactured  by 
Clemence  Bros..  164  Linden  Ave.,  Irving- 
ton,   N.  J. 


STERLING  BRONZE  CO.— 201  E.  12th 
St.,  New  York,  N.  Y.  Manufacturer  of 
portable  electric  lamps  and  lighting  fix 
lures.  President  and  treasurer.  Charles 
F.  Kinsman;  vice-president,  S.  de  Koaenko: 
secretary,  L.  D.  Auchmoody. 

STERLING  CLOCK  CO.,  INC.— 220  E. 
42nd  St.,  New  York.  N.  Y.  Manufacturer 
of  electric  clocks  and  time  awltchea.  Presi- 
dent. F.  G.  Almqulst;  vice-president,  L.  J. 
Stern;  secretary  and  treasurer,  Charles  H. 
Topping. 

STERLING  DEVICES  CO.— 9  T.lflpenard 
St.,  New  York,  N.  Y.  Manufacturer  of 
potential    reducers. 

STERLING  ELECTRIC  LAMP  DI- 
VISION, NATIONAL  LAMP  WORKS  OF 
GENERAL  ELECTRIC  CO.— Shelby,  Ohio. 
Manufacturer  of  Incandescent  lamps.  Wil- 
liam   Coale.    general    manager. 

STERLING     ELECTRICAL    CORP 2711 

Church    Ave..    Cleveland.    Ohio.      Manufac- 

ratus:  heating  pads  and  transformers. 
Business  established  1914.  President,  treas- 
urer and  general  manager,  Antonio  Lon- 
goria;    vice-president,    Harry    G.    Welfare; 

STERLING  ENGINE  CO.— 1262-74  Ni- 
agara St..  Buffalo.  N.  Y.  Manufacturer  of 
gasoline  engines.  President,  Charles  A. 
Crlqul;  vice-president.  Orln  E.  Foster: 
secretary,  I 'lyases  S.  Thomi 
Harry  T.  Vara. 

STERLING   MFG.  CO.— 1014  Chesti 
Erie.    Pa.      Manufacturer   of    celling 
plates.      Business    established    1919. 
dent.    W.    H.    Pterson;    treasurer   ana    gen- 
eral manager.   W.   A.   Curtxe. 

STERLING  PAIN  RELIEVING  LAMP 
CO.— 648  Garfield  Ave.,  Chicago,  III.  Manu- 
facturer of  therapeutic  lamps.  Business 
established  1916.  General  manager.  Dr. 
R.  G.  Schroth;  sales  manager.  M.  E. 
Baldauf. 

STERLING  STAMPING  CO.— Sterling 
III.  Manufacturer  of  adjustable  lighting 
fixtures,    etc. 

STERLING  SWITCHBOARD  CO.— 537  S. 
7th  St..  Camden,  N,  J.  Manufacturer  of 
switches  and  switchboards.  Business  es- 
tablished 1912.  President.  David  Roberts: 
vice-president  and  treasurer.  Herbert  A. 
"  id   general   manager. 

ales  manager.  E.  H. 
.  .  tsen  tat  Ives,  Hlldreth. 
Casey  &  Co.,  50  Church  St..  New  York. 
N.  Y.l  Parke.  Jaques.  1503  First  National 
Bank  Bldg..  Pittsburgh.  Pa.:  Perkins  Le 
N'o'r   Co.,    113    E.    Franklin    St..    Baltimore, 

STERLING   \ 


■  uUet 


J.   W.   Asrhent 


vlce- 


,  jsldents,  C.  H.  Pink.  John  ... 
Thompson:  secretary  and  treasurer,  S. 
A.  Pecksteln :  general  manager.  C.  H. 
Fink;  sales  manager.  J.  A.  Flndley. 
Main  office.  525-S  Fulton  Bldg..  Pittsburgh, 
Pa.  Factory.  Haysvihe,  Pa.  Branch  of- 
fices. 23  W.  43rd  St..  New  York,  N.  Y., 
618   Monadnock   Block.    Chicago.    111. 

STERN,  LOUIS— 120  N.  7th  St..  Phila- 
delphia. Pa.     Manufacturer  of  tank  alarms. 

STERNS.— Trade  name  for  radio  tele- 
phones manufactured  by  the  Radio  land 
Co..    209  Alaop  St..  Jamaica.  N.  Y. 

STERO.— Trade  name  for  electric  fire- 
less  cookers  manufactured  by  the  Stero- 
lectric  Co.,  117  W.  Howard  St..  Munde, 
Ind. 

STEROCLAVE.— Trade  name  for  electric 
sterilizers  and  ovens  manufactured  by  the 
Sterolectric  Co.,  117  W.  Howard  St.,  Mun- 
cle.  Ind. 

STEROLECTRIC  CO.— 117  W.  Howard 
St..  Muncle.  Ind.  Manufacturer  of  elec- 
tric flreless  cookers,  ovens  and  steriliser*. 
Business  established  1919.  President  and 
general  manager.  J.  H.  Reichart;  secretary 


STETHO: 

crophonic  or  electrically  operated  stetho- 
scopes for  instruments  for  listening  to  the 
sounds  produced  In  the  body  by  the  func- 
tioning of  the  heart  and  other  organs.  They 
differ  from  ordinary  mechanical  stetho- 
scopes in  that  the  vibrations  produced  are 
picked  up  by  a  sensitive  diaphragm  and 
converted    into    a    varying    electrical    cur- 


STETSON 


E  M  F  ELECTRICAL  YEAR  BOOK 


The  batteries,  sound  regulator,  diaphragm 
and  receiver  are  made  up  as  a  light  port- 

Manufacturer! 

Globe  Phone  Mfg.  Co..  Reading,  Has*. 
"Geophone."  "Heartphone." 

STETSON.— Trade  name  (or  drill  chucks 
manufactured  by  the  Morse  Twist  Drill  ft 
Machine  Co.,  New  Bedford.  Maes. 

STEUBEN  GLASS  WORKS.— Corning;, 
N.  Y.  Manufacturers  of  Illuminating  glass- 
ware. President.  Alexander  D.  Falek;  vlce- 
fireal  dents,  Arthur  L,  Day,  George  B,  Hol- 
Ister,  Eugene  C.  Sullivan;  secretary,  Wil- 
liam Slnelaire;  treasurer,  John  L.  Thomas; 
■ales  manager,  O.  B.  Hollister.  Main  of- 
fice and  factory.  Corning,  N.  T.  Branch 
office.  SOI  Bth  Ave..  New  York,   N.  T. 

STEVENS.— Trade  name  for  continuous 
water  stage  recorders  manufactured  by 
Leuoold.  Voelpel  &  Co.,  107  E.  70th  St., 
N.  Portland,  Ore. 

STEVENS  *  CO.— 376  Broadway.  New 
York.  N.  Y.  Manufacturers  of  showcases. 
display  boards,  etc.,  for  electrical  stores. 

STEVENS,  WILL  P 1882-34  Long  Beach 

Ave..  Los  Angeles,  Cal.  Manufacturer  of 
motor-driven   ice -making   machines. 

STEVENS  PROCESS.— See   Cadmium. 

STEVENS  TANK  A  TOWER  CO.— 9-21 
Center  St.,  Auburn,  Me.  Manufacturer  Of 
tanks  and  towers  for  power  plants.  Busi- 
ness established  18M.  President,  treasurer 
and  general  manager,  A.  H.  Stevens;  vice- 
president.    D.    B.    Stevens,    Jr. 

STEWARD  MPG.  CO.,  D.  M.— Chatta- 
nooga.  Tenn.     Manufacturer  of  lava  prod- 


STE WART.— Trade  name  for  horse 

clipping  machines  and  sheep  shearing 

- ■■— "     by    the    Chicago 

P.  Roosevelt  Rd.. 


manufacture 


/ILLIAM   E 


>  the  surface 


first  painted  or  brushed 
to   be   covered. 

Manufacturers: 

GENERAL.  ELECTRIC  CO.,  Schenectady, 
N.   Y.      (See   adv.   pages   1203-1223.) 

WESTINGHOUSE  ELECTRIC  A  MPG. 
CO.,  Eaat  Pittsburgh.  Pa.  (See  display 
adv.    pages    1396-1402.) 

STILES  A  CO.,  H.  A.— 97  Oliver  St., 
Boston,  Mass.  Manufacturer  of  grinding 
wheels,  poles,  crossarms,  brackets,  pins, 
lamp  bases  and  other  wood  specialties 
for  electrical  purposes.  Business  estab- 
lished 1908.  Partnership.  H.  A.  Stiles 
and  W.  E.  Stiles.  Factories,  Ellsworth 
Me.;  Niagara  Falls.  N.  Y.:  Gloucester, 
Mass.;  Plttsfleld.  Me. 

STILL  SMALL  VOICE.— Trade  name  for 
loud -sneaking  telephone  manufactured  by 
the  Wlnkler-Relchmann  Co.,  4801  S.  Mor- 
gan  St..  Chicago,   III. 

STILLS, 
Apparatus  „  .. 
boilers  and  condensers  used  for  distillation 
of  liquids.  Such  stills  And  application 
chiefly  In  bacteriological,  pharmaceutical 
and  chemical  laboratories.  In  some  cases 
of  storage -battery  service  stations  electric 
water  stills  are  advantageous  where  other 
sources  of  heating  are  not  available  or  nol 
desired.  The  liquid  is  condensed  by  usi 
of  a  large  quantity  of  cool  water  passing 
through  or  around  the  condenser.  Frac- 
distillation    Is   often    Carried    —    '- 


suitable. 

Manufacturers 
American      St 


machines 

Flexible  Snait  uo..  t> 

Chicago,    H 1. 

STEWART.— Trad*  _._. 
tomoblle  horns,  spotlights  and  speedometers 
manufactured  by  the  Stewart -Warner 
Speedometer  Corp.,  1S28  Dlversey  Pkwy. 
Chicago,  III. 

STEWART    A    CO.,    S.    A SB    Hall    St. 

Boston.  Mass.  Manufacturer  of  Ore  am 
burglar  alarms  and  switches.  Business  es 
tabllshed  1893.  President,  S.  A.  Stewart 
treasurer    and    sales    manager,    Chester    E 

STEWART  ESTATE,  ' 
A  Elm  Sis..  Flint.  Mich. 
BBftarators    for    storage    batteries. 


castings  and  bronie  back  bearings.  Presl 
dent.  L.  A.  LaChance;  vice-president  and 
vice-president. 


Manufacturer  of  electric  automobile  spot- 
lights, horns  and  speedometers.  President 
C.  B.  Smith;  vice-president  Vail  R.  Buck- 
len;  secretary,  W.  J.  Zucker;  treasurer 
T.  T.  Sullivan. 

STIC- LAC— Trade  name  for  lnsulatlm 
varnish  manufactured  by  Emll  Caiman  A 
Co..  100  William  St.,  New  York,  K.  Y. 

STICKT  A  CO.,  HERMAN  H.— IE  Park 
Row,  New  York,  N.  Y.  Manufacturers  of 
tachometers,  rheostats  and  other  electrical 
Instruments.  Business  established  1918. 
General  manager.  Herman  H.  Stlcht.  Sales 
representatives,  Longstreth  A  Van  Dyke, 
1613  Chestnut  St.,   Philadelphia,  Pa. 

STICKALITE.— Trade  name  for  hand  lrf* 
speetton  lsmp  manufactured  by  the  Pre- 
mier Electric  Co.,  8800-8810  Ravens  wood 
Ave.,  Chicago,  Hi. 

STICKERS This    term    Is    applied    to 

special  varnishes  or  gummy  compounds 
that  may  be  classed  as  auxiliary  Insulating 
materials,  since  their  chief  function  Is  not 
so  much  to  produce  a  permanent  Insulat- 
ing layer,  as  to  hold  other  insulating  sub- 
stances In  place.  The  stickers  are  not  ex- 
pected to  remain  permanently  sticky,  the 
material  held  being  supported  In  some 
other  manner  within  a  short  period  after 
the  sticker  Is  applied.  An  example  of  this 
kind  of  work  Is  the  wrapping  of  varnished 
cloth  on  armature  colls,  where  subsequent 
wrappings  or  compression  within  the  '"" 
holds   the    strip   or   tapes   In    place. 

from  the  cementing  In  place  of  vi . 

cleth,  varnished  tape  and  mica  tape,  other 
'■■es  for  this  class  of  compounds  are  pest- 
■   asbestos   paper  to   Iron   or  wood   and 
'j   iron,   the   "sticker"   being 


Aside 


felt    | 


■       Co.,       Erie.       Pa. 

Arthur    A    Fowler  .Co.,    119*4    N.   Browne 

St..   Spokane,   Wash.     "A.   A   F." 
AUTOMATIC  ELECTRIC  HEATER  CO., 


vllle     Terrace.     Forest    Hills,     Boston, 
Mass. 

Bets  Co..  Frank  S-,  Hoffman  St.,  Ham- 
mond, Ind. 
Bramhall,    Deane    Co.,     201-265    W.    ISth 

St.,   New  York,   N.   Y.     "Deane." 
Castle  Co.,  Wllmot,  11BS  University  Ave. 

Rochester,  N.  Y.      "Castle." 
Electric    Heating   A    Mfg.    Co..    Westlake 
A     Republican     Sta..     Seattle,     Wash. 
"Apfel's." 
Hosolfal  Supply  Co.,  The,  1BT  E.  Mrd  St., 

New   York.    N.    Y.      "Climax." 
Lalor  Co.,    W.    M..    208    S.    La    Salle    St.. 

Chicago.   III.      "Roehlltl." 
iTometheus  Electric  Co.,  Bll  W.  42nd  St., 

New  York.  N.  Y.  "Prometheus." 
STILLS,  WATER,  STEAM  OR  FUEL. 
H  EATED.— These  stills  are  designed  for 
use  In  electric  garages  and  storage -battery 
rooms  and  stations.  They  provide  a  sup- 
ply of  pure  distilled  water  that  may  be 
used  In  the  electrolyte  of  the  batteries. 
The  stills  consist  of  a  coll  of  metal  tubing 
through  which  the  water  flows  while  It  Is 
subjected  to  the  heat  of  the  fuel  or     ' 

The    water    Is    changed    into    steam    

rises  and  Is  passed  through  another  coll 
of  tubing  which  Is  sub.1ec.ted  to  cooling 
action.  This  condenses  the  steam  and  the 
distilled  water  may  be  collected. 
Manufacturers: 
BATTERY  TOOLS  CO.,  29-A  N.  Willow 

St..  Montclalr.  N.  J. 
General   Scientific  Equipment  Co.,   North 

Philadelphia.  Pa, 
PRECISION  SCIENTIFIC  CO.,  820-882  S. 

Tripp   Ave.,   Chicago,   III.      "Sargent." 
Stokes  Machine  Co..    F.   J.  17th  ft  Cam- 
bria Sta.,  Philadelphia,  Pa. 
9T1MPLE   A    WARD    CO.— 120   Sandusky. 
St..   Pittsburgh.   Fa.     Manufacturer  of  in- 
duction  coils  and  commutator  brush   hold- 
ers.    Business  established  1898.    President 
George    L.    Stimple;    vice-president    W.    fl. 
Peters;     secretary.     George     E.     Stlmnle 
treasurer.  John  C.  L.  Ward;  general  man 
ager.  William  S.  Peters. 

STIMPSON  CO.,  EDWIN  B.— 70  Franklli 
St.,  New  York,  N.  Y.  Manufacturer  o 
nuts,  nickel,  rivets,  etc.  President,  E.  B. 
Stlmpson;  vice-president  and  general  man- 
ager. H.  V.  Rau;  secretary.  William  F. 
Kobllak;   sales  manager.    Edwin   Ball. 

STIMPSON  EQUIPMENT  CO.— Salt  Lake 
City,  Utah.  Manufacturer  of  electric  vi- 
brating screens  and  flotation  machinery. 
Business  established  1912.  President  C.  W. 
Stlmpson;  vice-president,  E.  Shores;  sec- 
retary and  treasurer.  Clinton  Clark.  Main 
office.  Felt  Bldg..  Salt  Lake  City.  Utah. 
Branch  Office,  148  Liberty  St.,  New  York, 
N.  Y. 


STIMPSON   SCALE   A   ELECTRIC   CO.- 
Northvllle,  Mich.    Manufacturer  of  electric 
choppers  and  coffee  grinders.    Presi- 
>__.._   -™.    unMahan;   vice-presl(" — * 
cretary,  Fred  L.  New 

.  .     A.   Marti;  general  r 

;er,    George   B.  Godfrey. 

STINE  SCREW  HOLES  CO.,  THE.— 
Waterbury,  Conn.  Manufacturer  of  screw 
'-lies.    I.  D.  Stlne,  manager. 

STIRLING.— Trade  name  for  water-tube 
boilers  manufactured  by  the  Babcock  ft 
Wilcox  Co.,  8B  Liberty  St.,  New  York, 
N.   Y. 

STIRRERS,  LABORATORY,  MOTOR- 
DRIVEN.— Apparatus  provided  with  frac- 
tional-horsepower motor  drive  for  use  In 
chemical  and  other  laboratories  for  stirring 
liquids.  This  Is  required  In  some  chemical 
reactions  where  slow  and  thorough  action 
of  the  reagent  Is  possible  only  by  keeping 
the  precipitate  In  the  solution  or  other 
liquid  from  settling. 

Manufacturer: 

Wahmann  Mfg.  Co..  George  H.,  620  W. 
Baltimore  at.,   Baltimore,   Md. 

STIRRERS,  MISCELLANEOUS,  MOTOR- 
DRIVEN. — Small  machines  having  frac- 
tional-horsepower motors  direct -connected 
to  the  stirring  rods  and  provided  with 
flexible  cord  and  attachment  plug  for  con- 
nection to  ordinary  lighting  circuits.  Soma 
of  these  are  used  In  candy  and  pastry 
shops.     Also  see  Mixers,  drink. 

Manufacturer: 

Humboldt  Mfg.  Co.,  2014  Nebraska  Ave.. 
Chicago,   nl. 

STITCHING  MACHINES,  MOTOR- 
DRIVEN,  MISCELLANEOUS. —  Machines 
used  for  stitching  operations,  in  binderies, 
shoe  factories,  canvas  goods  and  other 
factories.  They  are  a  special  form  of  sew- 
ing machine  and  are  driven  by  electric 
motors,  either  Individually,  or  through 
group  drive. 
Manufacturer: 

Progressive  Shoe  Machinery  Co.,  3118-3* 
Snelllng  Ave.,  Minneapolis,  Minn. 
"Progressive." 

STOCKS.     DIE,     CONDUIT    AND     PIPE 

threading — Tools  used  for  cutting 
threads  on  ends  of  pipe,  consisting  of  a 
clamping  holder  in  which  are  secured 
either  one-piece  or  two-part  adjustable 
cutting  dies  and  suitable  handles  by  which 
the  tool  may  be  rotated  on  the  pipe  dur- 
ing the  cutting  operation.  This  tool  Is 
used  very  extensively  by  electricians,  when 
doing  conduit  wiring.  Also  by  steam  fit- 
ters and  other  mechanics  when  Installing 
the  piping  for  power  houses,  factory  build- 
ings, etc.  For  the  dies  used  In  these 
stocks,  see  Dies,  pipe-thread  cutting. 

Manufacturers: 

American  Tap  A  Die  Co.,  Green  field. 
"    -  "■   '         In    Rrund'1 


"Adamantine," 


"Ragle   Brand,'' 


Armstrong    Mfg.    Co.,    The,    Bridgeport, 

BORDEN     CO.,      THE,      Warren,      Ohio. 

Manufactures  the  well-known  line  or 
"Beaver"  die  stocks,  in  H-ln  to  12  in. 
slsrs.  Smaller  models  are  Ideal  for 
electrical  work.  The  entire  line  is  char- 
acterized by  expert  design,  rugged  con- 
struction and  ease  of  manipulation. 
With  a  "Beaver,"  one  man  can  readily 
cut  an  8-in.  pipe.  The  company  Issues 
a  carefully  compiled  catalog  describing 
each  model  In  detail. — Adv. 

Butterfleld  ft  Co.  Division,  Union  Twist, 
Drill   Co.,    Derby  Line,   Vt. 

Card  Mfg.  Co.,  S.  W..  Mansfield,  Mass. 
"Paragon,"    "Favorite." 

Carpenter  Tap  ft  Die  Co..  The  J.  M„ 
Pawtucket  R.  I.  ("Little  Wonder," 
"Nichols."    wrench.) 

Fraltck  ft  Co.,  S.  R..  IE  S.  Clinton  St, 
Chicago,  IB.      "Kvrlkon." 

Greenfield   Tap   A   Die   Corp., 
St.,  Greenfield.  Mass.     "O.  K-," 
nlng,"    "Trio,"    "Duo." 

Greenfield    Tap   A   Die   Corp.    of   C 

Ltd.,    Front   ft    York    PL,    Gait,    Ont., 

Keystone  Die  Stock  Co.,  662  W.  4Tth  St, 

Chicago,  ill.  . 

Land  la  Machine  Co..  Waynesboro.  Fa- 
Lowell   Wrenob   Co.,   54   Commercial   SL, 

Worcester,   Mass. 
Morse   Twist   Drill   ft    Machine  Co.,  New 

Bedford,  Mass. 
OH   Well  Supply   Co..    213-216   Water   SU 

Pittsburgh.   Pa.      "Oilwell." 
Osier  Mfg.  Co.,   Cleveland.  Ohio.     "Bull- 
Dog." 
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Toledo  Pipe  Threading  Machine  Co.,  The, 
Toledo,   Ohio. 

Winter  Bros.  Co.,  Wrentham.  Mass. 
"Thistle  Brand." 

STODDARD  TELEPHONE  CONSTRUC- 
TION CO..  THE— Monroe,  Mich.  Manu- 
facturer of  telephones  and  telephone  con- 
struction material.  Business  established 
1900. 

STOKERS.— The  Purpose  of  stokers  Is  to 
supply  solid  fuel  to  a  furnace.  They  may 
be  entirely  mechanical  or  may  be  hand 
operated.  The  use  of  stokers  tends  to  Im- 
prove combustion  efficiency,  hence  to  aave 
coal:  to  lessen  smoke  because  of  the  more 
uniform  motion  of  coal  to  and  through  the 
fire:  to  maintain  steady  steam  pressure:  to 
Increase  the  amount  of  coal  burned  In  a 
given  time  or  upon  a  given  grafe  are*.; 
to  lessen  the  expansion  and  contraction 
that  occur  when  fire  doors  are  opened 
for  hand  firing;.  When  entirely  mechanical, 
stokers  lower  labor  coats,  provided  coal  Is 
fed  to   the  stokers  mechanically. 

stokers  may  be  classified  as  hand-oper- 
ated, chain-grate,  and  other  mechanical, 
which  includes  overfeed,  underfeed,  down 
draft  and  sprfnkler  type.  The  last  twi 
and  the  hand-operated  stokers  are  not 
used   for  large  boilers,   above  E00  hp. 

STOKERS,  CHAIN-QRATE— The  chain- 
grate   stoker  consists   of  an   endless   chain 


lovlnf.   _ 
>   the   c 


roller. 


pit. 


and    finally    falls 
urned   carbon   into   the  ash 
s  Invariably  Installed  above 
"    reflecting 
■urnlng  th. 


the    stoki..     __  _ 

heat  to  the  fuel  bed  and  thus  t 
volatile    constituents   nnd   main! 

nace    temperature.      This    type    ..    

utilises  natural  draft,  although  many  are 
converted  to  forced  draft  for  high  combus- 
tion rates.  It  Is  adapted  to  free-burning 
coals  and  small  sizes  of  bituminous  coal* 
coals  high  In  ash  and  volatile,  lignite! 
etc.  The  rate  of  combustion  Is  controlled 
by  the  rate  of  chain  speed,  the  draft  and 
thickness  of  fuel  bed.  Combustion  ratei 
as  high  as  250  per  cent  are  feasible  or 
natural  draft,  where  sufficient  stack  capa 
city  exists. 

Manufactureri; 

Automatic  Fuel  Saving  Co.,  1061  Bulletin 

Bide.,  Philadelphia.  Pa. 
Automatic     Furnace     Co.,     The, 

Harshman  Sts.,  Dayton.  Ohio.     "Model 
Chicago." 
Babcock   &   Wilcox   Co..   The.    HE   Llbei 

St.,    New    York.    N.    T. 
Burke  Furnace  Co..   320  E.   North  Water 

St..    Chicago.    111. 
Combustion      Engineering      Corp..      41-47 
Broad    St..    New    York.    N.    Y.      "Coxe." 
Frederick    Iron    A    Steel    Co.,    Frederlcl 


Md. 


Illinois  Stoker  Co.,  104  ' 

111.      "Illinois." 
S  A  S  Automatic  Orate 
It..    Chicago. 


.  Tth  St..  Alton. 


the  chain -grate  stokers  which  are  listed 
-.bove.  are  composed  chiefly  of  overfeed. 
jnderfeed.  down-draft  and  sprinkler  tvpe 
stokers,  although  a  great  number  of  differ- 
ent stokers  may  be  made  in  each  class. 
With  the  overfeed  stoker,  coal  is  pushed 
In  at  the  top  of  the  fuel  bed,  working 
downward  over  a  movable  grate  by  grav- 
ity. An  arch  above  the  fire  helps  burn  the 
volatile  and  cake  the  coal.  These  stokers 
cannot  be  'forced"  to  any  extent  because 
or  overheating  the  grate  bars.  A  dump 
grate    disposes    of   clinker   and    ash. 

With  the  underfeed  stoker,  coal  Is  forced 
up  by  a  piston  working  in  a  retort  through 
the  Incandescent  fuel  bed,  working  grad- 
ually Over  the  sloping  fuel  bed  to  the 
rllnker  grinder,  reciprocating  grate  or 
dump  plates.  This  type  of  stoker  is  able 
to  operate  at  as  high  as  400  per  cent  rat- 
able coal.  It  is  well  adapted  to  coking 
bituminous  coal  and  free-burning  coals.  It 
tends  to  produce  clinker,  more  than  any 
other  type  of  stoker,  so  that  the  fusion 
temperature  of  the  ash  is  an  important 
factor  In  determining  the  suitability  of 
this  stoker.  It  also  gets  into  trouble  with 
hlgh"ash.  Forced  draft  Is  necessary  for 
all    types   of   underfeed      '"' 


Inkier 


prinkles 


ater  St..  Chicago.  111.  "Burke." 
WESTINGHOtrsE  ELECTRIC  A  MFO. 
CO..  Bast  Pittsburgh.  Pa.  (See  display 
adv.  pages  1395-1402.) 
STOKERS,  HAND-OPERATED.— T  h  i 
hand  or  manually  operated  stoker  Is  e 
compromise  between  hand  firing  on  ar 
ordinary  grate  and  the  mechanically  oper 
Bted  stoker.  It  consists  of  a  shaking  oi 
moving  grate  manipulated  by  means  o 
a  hand  lever  operated  by  the  fireman 
Fires  can  be  cleaned  and  fuel  moved  towari 
the  bridge  wall  and  ash  pit.  and  the  fin 
dumped  entirely,  by  movement  of  the  con- 
trol lever.  This  type  of  stoker  usually 
Improves  combustion  efficiency,  Increases 
combustion  rates  and  lessens  smoke  as 
compared  with  hand  firing.  Its  use  Is  In- 
dicated where  bolters  are  too  small  for 
complete  mechanical  stokers.  namely 
boilers  below  400  to  BOO  hp..  especially 
where    there    are    but    few    boilers    In    the 

Automatic  Fuel  Saving  Co.,  1061  Bulle- 
tin   Bldg.,    Philadelphia.    Pa. 

Cokal  Stoker  Co.,  1029-31  N.  Clark  St.. 
Chicago.    III.      "Cokal." 

Files  Engineering  Co..  The.  Tfi  West- 
minster  St..    Providence.    R.    I. 

Flynn  &  Emrlch  Co..  Holllday  &  Sarato- 
ga Sts.,    Baltimore.    Md.      "Huber." 

Hoftt  Co..  The  M.  A.,  Lemcke  Bldg..  In- 
dianapolis.   Ind.      "National." 

Marlon    Machine   Foundry  A    Supply   Co., 


Scranton,  Pa. 

Simmons    Hand    Stoker    Co 
mington,   N.   C.      "Simmer 


.   Wllllamsport,   Pa. 


coal    over    the    fuel    bed.    thi 

lessen  smoke  by  firing  "little  and  often." 
It  cannot  handle  large  quantities  of  coal 
and  so  cannot  be  used  for  high  combustion 
rales.  The  grates  are  not  self- cleaning, 
ashes  having  to  be  removed  and  fires 
cleaned  by  hand. 
Manufacturers: 

American  Engi  nee  ring  Co..  Aramlngo 
Ave.  A  Cumberland  St..  Philadelphia, 
Pa.  "Taylor." 
Automatic  Fuel  Saving  Co..  1061  Bul- 
letin Bldg..  Philadelphia.  Pa. 
Automatic  Furnace  Co.,  The,  1st  & 
Harshman    Sts.,    Dayton.    Ohio.      "Day- 


„. . Woodward   A   Hor- 

ton   Aves.,   Detroit.   Mtch. 
Domestic   Stoker   A    Mfg.    Co..    Elf   Atlas 

Bldg.,    Salt    Lake   City,    Utah.      " 

Files     Engineering     Co.,     Inc.,     The.     76 
Westminster   St.,    Providence.    R.   I. 

Frederick     Engineering     Co.,      Frederick, 
Md.      "Frederick." 

McCl a ve- Brooks  Co..   Poplar  St.   «i  Park 
PI..    Scranton.    Pa. 

RILEY  STOKER  CO.,  SANFOBD.  Wor- 
cester.  Mass.  The  Riley  stoker  is  ; 
multiple  retort,  inclined,  underfeed 
stoker,  the  fuel  being  forced 
beneath  "where  the  air  Is  admitted,  and 
is  then  burned  on  a  series  of  inclined 
retorts.  Distillation  of  the  volatile 
gases  takes  place  In  the  retorts,  after 
which  these  gases,  mixed  with  air.  pass 
up    through    an    active   bed    of   bumli 


ash.     The  travel  of  these  reciprocating 
parts  Is  adjustable  so  as  to  control  th* 
movement  of  the   fuel   bed  and   dump- 
ing of  refuse. — Adv. 
Roach    &    Co..    Inc..    Joseph    II.,    211    S. 

16th  St..  Philadelphia.   Pa. 
Stroud    A    Co.,    E.    H.,    938-934    Futlerton 

Ave.,    Chicago,    111. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.   pages   1395-1402.) 
STOKES   MACHINE  CO.,    F.  J.— 17th    «t 
Cambria  Sts..  Philadelphia.  Pa.    Manufac- 
turer   of    Impregnating    apparatus,    water 
stills,    vacuum    pumps,    powder    filling    and 
other    chemical    and     pharmaceutical    ma- 
chinery. 

STOKES  RUBBER  CO.,  JOSEPH.— 
Trenton.  N.  J.  Manufacturer  of  battery 
Jar  covers,  rubber  sheets,  tubes  and  other 
hard    rubber    products. 

STONE-DUCT— Trade  name  for  under- 
ground stone  conduit  manufactured  bv  trie 
Chicago  Stone  Conduit  Co..  Addison  St.  4 
Chicago    River.    Chicago,    III. 

STONE  STRAW  CO.— 30-40  O  St..  N.  E.. 
Washington.  D.  C.  Manufacturer  of 
paper  sleeve*  for  cable  conductors.  Busi- 
ness established  1909.  President,  treas- 
urer and  sales  manager.  Carl  Casey:  vice- 
ore  si  dent,  James  B.  Piatt:  secretary. 
Frank  Casey;  general  manager  nnd  sales 
manager.  Landra  13.  Piatt.  Factories, 
Washington.   D.   C.I   Baltimore.  Md. 

STONERS,  COFFEE,  ELECTRIC— 
CnlTee  st oners  separate  the  coffee  from 
stones  or  other  foreign   substances   wh^ch 


than    th"    coffee 


Rllcy  Stoker,  Phar 


■ides    also 

move  the  overfeed  grates  which  extend 
across  the  entire  width  of  the  stoker 
below  the  retorts.  Beyond  these  arc 
the  rocker  dump  plates,  which  continu- 
ous!)' agitate,   crush  and  discharge  the 


veiv     light 


The 
the 


Machlre    Co.,    311    S.    Jefferson 
St.,  Marshall.  Mich.     "New  Model." 
STONERS.    PEANUT,    ELECTRIC— Pea- 
nuts,    after     shelling     still     contain     some 
chaff,    stones    and    other    foreign    materials 
which    must   be   removed   before   blanching 
~ ically 


ichin< 


This   I 


■ailed  s 


i.  Th»s 


separate   the   stones,   regardless   of 
tin-ir  size  or  weight. 
Manufacturer: 
Lfmbert    Machine    Co..    ill    S.    Jefferson 

St..   Marshall.  Mich.      "New   Model." 

STOP   THIEF. — Trade    name    for    auto-' 

mobile    lock    manufactured    bv    the    Long 

Distance     Spark     Plug    Co..     Birmingham. 

Ala. 

STOPS.  ENGINE,  AUTOMATIC  ELEC- 
TRIC—These  are  electrically  controlled 
devices  to  automatically  ston  an  engine 
under  certain  predetermined  conditlons. 
Thev  may  be  arranged  for  a  number  of 
conditions  and  will  operate  at  the  will  uf 
an  operator,  or  when  certain  pressures  are 
reached,  or  at  a  definite  time,  or  In  re- 
sponse to  excessive  variations  In  speed. 
Manufacturers! 
Schutte  A  Koerilng  Co.,   1166  Thompson 

St.,   Philadelphia.  Pa. 
Strong,  Carlisle  &  Hammond  Co..  Cleve- 
land.  Ohio. 
STOPS.      PHONOGRAPH,     AUTOMATIC 
ELECTRIC— These  stops  are  used  on  elec- 
-lc    phonographs    and    stop    the    driving 

._.._    .... .i  — ,,..   ...i **,^   record    has 

tally  set  by 
i.  the  setting 
g  made  to  accommodate  various  sixes 
record*.  Wrien  the  tone  arm  has 
hed   a   certain    position,   at   the  end   of 


Lakeside  Supply  Co.,  436  S.  Dearborn 
St.,    Chicago,    m. 

STORAGE.— In  hydraulics,  a  term  simi- 
lar to  "pondage,"  but  having  reference  to 
the  Impounding  of  a  large  quantity  of 
water  during  the  flood  season  for  future 
use  It  may  exist  on  streams  or  livers 
naturally  In  the  form  of  lakes  or  swamps. 
or  It  may  be  developed  by  damming  up 
streams  at  favorable  points,  or  In  raising 
'akes  alreadv  in  existence.  Its  object  la 
to  keep  up  the  flow  of  a  river  as  well  aa 
nosslhle  during  the  dry  season  to  give  a 
high    dependable    power    throughout     the 

STORAGE  BATTERY  aV  APPLIANCE 
CORP.— Philadelphia,  Pa.  Manufacturer  of 
storage   batteries.     Factory,   Reading,    Pa. 

STORAGE  BATTERY  BOXES.— See 
Boxes,   battery. 
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STORAGE  BATTERY  CARS.— See  Cars, 
electric,  street,  battery. 

STORAGE  BATTERY  CHARGING 
BETS.— See  Battery  charging  nets. 

STORAGE  BATTERY  ELECTROLYTE. 
— See  Electrolyte,  storage  battery. 

STORAGE  BATTERY  ENAMELS.— See 
Enamels,    storage    battery. 

STORAGE  BATTERY  JARS.— See  Jars, 
battery,    glass;    Jars,    battery,    rubber. 

STORAGE- BATTERY  LOCOMOTIVES, 
—See  Loco  motives,  electric,  mining:,  stor- 
age  battery. 

STORAGE  BATTERY  OR  STORAGE 
CELL.— An  electrochemical  battery  orjn- 
dlvldual  cell  which  produces  electrical 
energy  as  the  result  of  a  reversible  chem 
leal  action  In  the  cell.  On  sending  a  cur 
rent  through  the  cell  from  an  outside 
source  a  chemical  action  is  produced  and 
the  electrical  energy  converted  Into  poten- 
tial chemical  energy;  this  Is  called  "charg- 
ing" the  cell.  When  the  charged  cell  If 
connected  to  an  electrical  conductor  the 
chemical  action  reverses  and  the  potential 
chemical  energy  is  once  more  converter 
to  electrical  energy  which  produces  a  cur- 
rent in  the  conductor;  this  Is  called  "dls 
charging"  the  cell.  Thus  such  a  eel 
serves  as  a  secondary  source  of  e.  m.  f 
and  Is  therefore  often  called  a  seconders 
battery.  Popularly  It  Is  believed  that  thli 
type  of  cell  stores  electrical  energy  ai 
such  and  It  Is  therefore  most  common!) 
called  a  "storage"  battery.  See  Batteries 
also  Batteries,   storage. 

STORAGE  BATTERY  PLATES.  —  See 
Plates,   battery. 

STORAGE  BATTERY  SEPARATORS.- 
See    Separators,   storage   battery. 

STORAGE  BATTERY  SUPPLY  CO. 
THE. — 239  E.  27th  St.,  New  York.  N.  T. 
Manufacturer  of  storage  batteries  and  1~~* 
tery  repair  shop  equipment.  Business 
tabllshed  1891.  President  and  general 
manager,   T.  D.  Bunce. 

STORAGE  BATTERY  TRACTORS.— flee 
Tractors,    electric. 

STORAGE  BATTERY  TRAYS.  —  S  e 
Trays,   storage  battery. 

STOHAGE  BATTERY  TRUCKS.— S  e 
Trucks,  electric  or  storage  battery,  heav. 
duty;  Trucks,  storage  battery,  baggage  and 
Industrial. 

STORAOE  BATTERY  VEHICLES— See 
Vehicles,  electric,  commercial;  Vehicles, 
electric,  passenger. 

STORE  EQUIPMENT  AND  FURNI- 
TURE, MISCELLANEOUS.— This  classifi- 
cation Is  intended  for  store  equipment  and 
furniture  that  Is  not  otherwise  listed,  but 
Is  used  In  electric  shops  and  by  dealers 
In  electrical  appliances  and  supplies.  Spe- 
cial effects  and  displays  are  often  provided 
by  building  rool  ...,.--. 


)  these  there  are  special  stands 
and  novel  forms  or  racks  on  which  various 
electrical  material  may  be  displayed.  Also 
see  Counters  and  shelving,  store ;  Display 
boards,  fixtures,  racks  and  stand ;  Show- 
Manufacturers: 

American  Bolt  A  Screw  Case  Co..  The, 
Davis   Bldg,,   Dayton.   Ohio. 

Bradford  ft  Co.,  I.  L..  178  W.  Jackson 
Blvd..   Chicago,   III. 

Frankel  Display  Fixture  Co..  117-179 
Hudson  St.,  New  York.  N.  Y. 

Ss.nl  Products  Co.,  209  W.  Randolph  St.. 
Chicago.  III. 

Wllmarth  Show  Case  Co.,  15*1  Jefferson 
Ave.,    Grand   Rapids,    Mich. 

STORE  LIGHTING  FIXTURES.  —  See 
Fixtures,  lighting,  store ;  Fixtures,  lighting, 
window  and  showcase;  Lighting  units,  of- 
fice and  store. 

STORM.— Trade  name  for  electric  dumb- 
waiters and  elevators  manufactured  by  the 
Storm  Mfg.  Co.,  40-50  Veaey  St..  Newark, 
N.   J. 

STORM  MFG.  CO.,  THE.— 40-50  Vesey 
St..  Newark,  N.  J.  Manufacturer  of  elec- 
tric dumbwaiters  and  elevators.  President, 
D.  Minor  Lake;  secretary  and  treasurer,  E. 
G.   Broadwell. 

STORRS  MICA  CO.— Owego,  N.  T.  Man- 
ufacturer of  raw  mica.  Business  estab- 
lished 1896.  President  A.  P.  Storrs ;  vice- 
president,  Charles  P.  Storrs.  Main  office, 
P.   O.  Box  N   (Tioga  Co.).  Owego,  N.  Y. 


STORTZ   A  SON,   JOHN.— 210  Vine 
Philadelphia,    Pa.,   Manufacturers  of   shave 
hooks  and  other  tools. 

STOVER.— Trade  name  for  gasoline   _ 
glne   manufactured  by   the   Stover    Mfg.    ft 
Engine  Co.,    Freeport,   111. 

STOVER  A  CO„  S.  H.— Chamber  of  Com- 
merce Bldg.,  Pittsburgh.  Pa.  Manufactur- 
ers of  solderless  connectors. 

STOVER  MFG.  *  ENGINE  CO.— Free- 
port.  111.  Manufacturer  of  gasoline  en- 
gines and  windmills.  Business  established 
1862.  Branch  offices,  Omaha.  Neb.;  Min- 
neapolis, Minn. 

STOVES,  ELECTRIC  COOKING. —  See 
Ranges,  electric,  domestic  or  household ; 
Ranges,  electric,  hotel,  restaurant  and 
Institution. 

STOVES,  ELECTRIC  DISK  OR  TABLE. 
— Heating  devices  of.  a  portable  nature 
usually  limited  in  capacity  to  660  watts  for 
connection  to  ordinary  lighting  circuits  and 
consisting  of  open  coil  or  protected  type 
electrically  operated  heating  units.  They 
are  usually  controlled  by  heater  switches 
and  are  mounted  In  low  frames  for  use  on 
the  table.  The  disk  stoves  have  merely  a 
fiat  disk  and  may  have  any  kind  of  a  uten- 
sil placed  on  It.  The  table  stoves  are 
usually  provided  with  several  pans  to  allow 
broiling,  toasting,  steaming  and  frying,  etc 

Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
Co..  Detroit,  Mich.  "Rite-Heat"  glower 
stove,    an    Ideal    small    toaster    stove 


"Rita-Heat"   Glower  Stove 

for  light  cooking  operations.  Glowing 
or  open  coll  type,  S  Ins.  square,  mi'~ 
throughout  of  sheet  metal,  finished  ... 
polished  nickel.  Furnished  complete 
with  6 -ft.  cord  with  detachable  plugs 
and  attachment  plug.  "American  Beau- 
ty" electric  disc  stove.  These  stoves 
have  solid  steel  top  plates  that  will 
attain  a  maximum  temperature  of  C0O° 
F.  Heating  element  Is  attached  to  and 
In  perfect  contact  with  under  side  of 
plates  and  easily  removable-  For 
heating  small  quantities  of  water  or 
for  cooking  In  the  home  or  apartment. 
Complete  with  8-ft.  cord,  having  de- 
tachable porcelain  plugs  and  attach- 
ment plug. — AdV. 

Bramhall,  Deane  Co.,  261-566  W.  36th  SI... 
New  York,  N.  Y.     "Deane," 

Calorex  Corp.,  The.  10  W.  23rd  St.,  New 
York,  N.  Y. 

Canadian  Edison  Appliance  Co..  Ltd., 
Downle  SL,  Stratford,  OnL,  Can. 
"Hughes." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W.,  Toronto,  OnL,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  OnL, 
Can.     "Westlnghouse." 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St..  Hamilton,  OnL,  Can. 

Cobb  Electric  Appliance  Co.,  Lanesvllle 
Terrace,  Boston,  Mass. 

EDISON  ELECTRIC  APPLIANCE  CO., 
INC.,  B600  W.  Taylor  SL.  Chicago,  III. 
Manufacturer  of  HotpolnL  Hughes  and 
Edison  electric  appliances.  The  disc 
stove  furnished  Is  414  Ins.  in  diameter. 


"Hot  point"     Dlso     Stove 

Other  types  manufactured  In  6,  7.  8  and 
9  In.  sizes,  and  equipped  with  three- 
heat  snap  switches.  Constructed  with 
cast  Iron  top  and  base  of  pressed  steel, 
nickeled    and     polished.       Fiber     tipped  | 


feet.  Seven,  eight  and  nine  In.  sixes  re- 
quire special  wiring.  More  elaborate 
are  the  twin  and  triple  disc  stoves. 
The  discs  on  the  twin  stove  are  7  and 
9  Ins.  In  diameter  and  13x24  bis.  In  slxe 
over  all.  The  triple  disc  stove  has 
discs  7,  8  and  9  Ins.'  In  diameter  and 
Is  13x35  Ins.  In  slxe.  See  also  display 
adv.   pages  II92-3-— Adv. 

Electric  Heating  ft  Mfg.  Co..  Westlake 
and  Republican  Sts.,  Seattle,  Wash. 
"Apfel's." 

Elektro  Mfg.  Co.,  The,  4643-4644  Ravens- 
wood  Ave.,  Chicago,  111.      "Empire." 

Equator  Mfg.  Co.,  144  York  St.,  Hamil- 
ton. OnL.  Can.    "Equator." 

Glove  Stove  ft  Range  Co.,  The,  Kokomo, 
Ind.      "Globe." 

LANDERS,  PRARY  ft  CLARK,  New 
Britain,  Conn.   "Universal." 

Lindstrom.  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago,  111.     "White  Cross." 

Manhattan  Electrical  Supply  Go.,  inc.,  17 
Park   PI..    New    York,    N.    Y.     "Mesco." 

Manning,  Bowman  ft  Co..  Merlden,  Conn. 

National  Electric  Heating  Co.,  The,  544 
Queen  St.,  Toronto,  Ont.,  Can.  "Na- 
tional." 

Mfg.   Co..   232   E.    Ohio  St.,   Chl- 


Perf. 


>.   111. 


Redtop  Electric  Co.,  Inc..  8  W.  19th  St., 
New  York,  N.  Y. 

Renfrew  Electric  Products,  Ltd.,  Ren- 
frew, OnL.   Can.     "Canadian  Beauty." 

Rochester  Stamping  Co..  Rochester,  N. 
Y.     "Royal-Rochester." 

Russell  Electric  Co.,  140  W.  Austin  Ave.. 
Chicago,    111..   "Hold-Heet." 

Rutenber      Electric      Co.,      Marlon.      Ind. 


Security  Electric  Mfg.  Co.,  146B  W.Ohio 

.St.,   Chicago,   ill.   "World's  Best." 
Simplex  Electric  Heating   Co.,    SE   Sidney 

SL.  Cambridge,  Mass. 
Standard  Stamping  Co.,  The,  1st  St.,  and 

7th  Ave.,   Huntington,    W.    Va..    "Arm- 

S.  U.  E.  Co..  SS  Beach  SL,  Boston.  Mass. 

"Unltlse." 
Superior  Electrics,   Ltd.,  Pembroke,   OnL, 

Can.     "Superior." 
WAAGE  ELECTRIC  CO..  12  S.  Jefferson 

St..  Chicago,  111. 
Weeks    Mfg.  Co.,    H.   G..    Hamilton,  Ohio. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa.     (See  display 
adv.  pages  1396-1402.) 
STOVES,   ELECTRIC,  LABORATORY,— 
Laboratory  stoves  are  heating  devices    of 
special    design    for    use    In    laboratories    In 
analytical   or  general   utility   work.     They 
are    operated    by    elertrtcally    heated    open 
cot]    or   protected    type    units   and   are   gen- 
erally made  In  the  form  of  disk  stoves.    In 
this  form  they  may  be  used  to  heat  almost 
any  kind  of  a  container.      They  are  useful 
In    dental    laboratories    for    gold   annealing, 
packing  plates,  making  bridges  and  baking 
investments.      The  stoves  are  supported  on 
a    metal    stand.      A    push    button    or    other 
heater  switch   Is   supplied   to  regulate  the 

Manufacturer!: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty" electric  disc  stove  for  industrial 
use.  Made  in  three  sixes.  8,  10  and  12- 
tn.  diameters.  For  use  in  laboratories 
and  for  other  industrial  purposes.  Sur- 
face temperature  approximately  750° 
F.— Adv. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downle  SL,  Stratford.  OnL.  Can. 
"Hughes." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont..  Can. 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6«60  W.  Taylor  SL.  Chicago.  III. 
"Hughes."  (See  display  adv.  pages 
1292-1293.) 

Electric  Heating  ft  Mfg.  Co.,  Westlake 
and     Republican    Sts.,     Seattle,    Wash. 

"Apfei's." 

LANDERS.     FRARY     ft    CLARK,     New 

Britain.  Conn.     "Universal." 
National  Electric  Heating  Co.,  Ltd..  The, 

G44    Queen    SL.    Toronto,    One.,    Can. 

"National." 
Redtop  Electric  Co.,   Inc..  8  W.    19th  BL, 

New  York.  N.  Y. 
Simplex  Electric  Heating  Co.,   85   Sidney 

St..  Cambridge,  Mass. 
Superior  Electrics.  Ltd.,  Pembroke.  Ont., 


_  erlor 
Weeks  Mfg.  Co.,  H.  G.,  Hamilton. 
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STOVES,  ELECTRIC,  TOY.— Miniature, 
electric  ranges  having  concealed  heating 
colls  and  designed  for  connection  to  ordi- 
nary lighting  circuits  by  flexible  cords  and 
attach  merits  plugs. 

Manufacturers: 

Elektro  Mfg.  Co..  The,  4642-4844  Ravens- 
wood  Ave..  Chicago,  111.     "Elektro." 

Ruseell  Electric  Co..  140  W.  Austin  Ave., 
Chicago.  III.     "Hold-HeeL" 

Weeks  Mfg.  Co.,   H.   O.,   Hamilton,   Ohio. 

STOW  FLEXIBLE  SHAFT  CO.— 3446-64 
Ludlow  St.,  Philadelphia,  Pa.  Manufacturer 
of  portable  electric  tools.  Business  estab- 
lished   1876.      H.    K.    Schoff,    general    man- 

STOW  MFQ.  CO.,  INC— 443  State  St., 
Blnghamton.  N.  T.  Manufacturer  of  motors 
and  portable  electric  tools.  Business  estab- 
lished 1876.  President,  Clarence  F.  Hotch- 
kiss ;  vice-president,  treasurer  and  general 
manager,  D.  Walker  Wear;  secretary,  C. 
E.  Hotehklse. 


Manufacturer  of  screws,  nuts,  bolts  and 
rivets.  Business  established  1918.  Presi- 
dent and  general  manager,  James  8. 
Parkes  ;  vice-president,  Alexander  Thurber  ; 
secretary  and  treasurer,  J.  M.  Boulard. 
Factory.  Longueuil.  Que.,  Can. 

8TRACHAN,  INC.,  R.  A  H.— 396  Fulton 
St.,  Brooklyn.  N.  T.  Manufacturer  of  elec- 
tric signs  and  stage  lighting  equipment 
President.  R.  M.  Strachan ;  Vice-President, 
A.  J.  Strachan ;  secretary  and  treasurer,  H. 
C.  Strachan ;  general  manager,  John  J. 
Holshuh. 

STRAIGHT  FILAMENT  LAMP  CO.— 21 
W.  STth  St.,  New  York.  N.  Y.  Manufac- 
turer of  lighting  reflectors,  etc 

STRAIGHT  PULL.— Trade  name  for 
socket  attachments  manufactured  by  the 
United   Electric   Supply   Co.,    Boston,    Mass. 

STRAIGHTENING  MACHINES,  AXLE 
OR  SHAFT. — Power-driven  machine  tools 
In  which  bent  car  axles,  armature  shafts, 
or  other  similar  forglngs  may  be  placed, 
and  straightened.  These  machines  are  pro- 
vided with  means  for  revolving  the  work 
and  for  bringing  sufficient  pressure  against 
the  bent  portion  to  straighten  It- 
Manufacturers: 

Columbia  Machine  Works  and  Malleable 
Iron  Co..  Atlantic  Ave.  and  Chestnut 
St..  Brooklyn.  .N.  Y. 

Medart  Patent  Pulley  Co.,  Inc.,  Potomac 
and    DeKalb   Sib.,    St.   Louis,  Mo. 

STRAIN   CLAMPS.— See  Clamps,  strain. 

STRAIN  INSULATORS— See  Insulators, 
strain,  high-tension ;  Insulators,  strain, 
trolley ;  Insulators,  strain,  miscellaneous. 

STRAIN-RELIEF  GRIPS.  — See  Grips, 
plug,  socket  and  rosette  strain  relief. 

STRAIT  4  RICHARDS,  INC.— Fabyan 
Place.  Newark,  N.  J.  Manufacturer  of  elec- 
tric and  gas  fireplaces.  President,  Wln- 
flelil  S.  Strait ;  secretary  and  treasurer, 
Victor  I.  Richards :  genera]  manager,  V.  I. 
Richards. 

STRAITFLO. — Trade  name  for  electric 
mine  ventilating  fans  manufactured  by  the 
Jeffrey  Mfg.  Co.,  1st  Ave.  and  4th  St..  Co- 
lumbus, Ohio. 

STRAND. — One  of  the  fine  wires  or  group 
of  wires  or  any  stranded  conductor.  A 
concentric  strand  is  one  composed  of  a 
central  core  surrounded  by  one  or  more 
layers  of  helically  laid  wires  or  groups  of 
wires.  The  term  strand  Is  also  applied  spe- 
cifically to  a  seven-strand  steel  wire,  usu- 
ally galvanized ;  used  as  a  messenger  wire 
for    supporting    overhead    cables,    trolley 


i    In    c 


see  Strand,  galvanized  steel. 
8TRAND,  GALVANIZED  STEEL,  FOR 
OVERHEAD  CONSTRUCTION.— Strand  is 
a  term  applied  to  steel  cable  composed  of 
seven  steel  wires  or  strands  twisted  to- 
gether and  made  In  sizes  or  hi  to  %  In.  in 
diameter.  There  are  four  grades  or  steel 
strand  commonly  used  for  overhead  elec- 
trical construction :  the  "ordinary'  or  "reg- 
ular" grade,  the  "Siemens-Martin"  grade, 
the  "high  strength"  grade,  and  the  "extra 
high  strength"  grade.  The  ordinary  grade 
Is  commonly  used  for  cross-span  wires, 
guys,  pull-off  work.  etc..  in  city  and  light  In- 
terurban  trolley  construction:  also  for  light 
cable  messengers  and  miscellaneous  pole 
guys  In  telephone  and  other  pole-line  con- 
struction. The  Siemens-Martin  grade  Is  used 
for  heavier  work,  such  as  line  anchors,  short 
span  catenary  messengers,  important  pole 
guys,  telegraph   and   telephone  cable  mes- 


sengers, etc.  High  strength  and  extra  high 
strength  strands  are  used  for  very  heavy 
construction  work  In  steam  railroad  elec- 
trification, and  for  special  work  where  un- 
usually high  strains  are  encountered,  as  In 
catenary  construction  with  long  spans.  An- 
other very  Important  use  of  strand,  espe- 
cially the  Siemens -Mart  in  grade,  is  for  the 
overhead  ground  wire  strung  at  the  highest 
point  of  the  supporting  towers  or  poles  and 
connected  to  ground  at  frequent  Intervals 
to  protect  high-tension  transmission  lines 
from  lightning.  The  difficulty  in  handling 
Increases  with  the  higher  grades,  the  two 
highest  grades  of  strand  being  quite  diffi- 
cult to  cut  and  to  handle  as  compared  with 
the  ordinary  or  Siemens-Mart  In  grade.  Con- 
sequently the  use  of  the  higher  grades  Is 
restricted  to  those  places  where  the  others 
would  not  be  able  to  stand  the  strain. 

There  are  two  grades  of  galvanizing  in 
Common  use  on  strand,  the  "regular  gal- 
vanized" and  the  "extra  galvanized."  In 
each  case  the  strand  is  passed  through 
a  bath  of  molten  zinc,  but  in  the  regular 
grade  the  strand  is  wiped  after  leaving  the 
bath,  thus  giving  a  thinner  but  a  smoother 
coating.  The  extra  galvanized  Is  unwlped 
after  It  leaves  the  bath,  retaining  all  of  the 
zinc  which  adheres  to  it.  This  gives  a  sur- 
face which  is  less  smooth  than  the  former 
grade,  but  one  which  has  a  heavier  zinc 
coating  and  which  will,  therefore,  withstand 
ordinary  corrosion  more  successfully. 
Manufacturers: 
American  Electrical   Works,  Phlllipsdate, 

R.  I.  "Emelectrle." 
AMERICAN  INSULATED  WIRE  ft. 
CABLE  CO..  Chicago.  III.  Our  strand 
is  made  In  single  and  double  galvanised 
grades  and  Is  used  chiefly  for  guying 
amoke  stacks  and  poles,  and  for  over- 
head construction.  The  standard  steel 
strand  Is  made  in  slies  of  A.  W,  A-  %. 
A  and  H-In.  diameters.  See  page  1260. 
—Adv. 
Canada  Wire  *  Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  OnL,  Can. 

Copper  Clad  Steel  Co..  Rankin,  Pa.   "Cop- 
Driver-Harris  Co.,  Harrison,  N.  J. 
Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wllkes- 

Barre,  Pa. 
Indiana  Steel  ft  Wire  Co.,  Muncle,  Ind. 
Joslyn  Mfg.  &  Supply  Co.,  138  W.  Wash- 
ington St..  Chicago,  III. 
Leschen  &  Sons  Rope  Co.,  A.,  5909  Ken- 
nerly  Ave..   St  Louis.  Mo.    "Hercules." 
Moon  Co..  George  C,  Garwood,   N.  J. 
Page  Steel   ft  Wire  Co..   30   Church   St., 
New   York,  N.  Y.      "Armco." 
"  ling's    Sons    Co.,    John    A.,    Trenton, 


h  and  Rock 


N.    J. 

Ryerson  ft  Son.  Joseph  T. 
well  Sts..  Chicago,  III. 

STRANDING  MACHINES,  WIRE.— Ma- 
chines consisting  of  wire  reel  holders  in  one 
or  more  series  and  rotated -mechanically  to 
wind  or  lay  one  or  more  layers  of  strands 
on  a  central  core  which  Is  drawn  through 
the  axis  of  rotation  of  the  machine.  Bach 
reel  winds  one  layer,  the  layers  being 
wound  progressively  as  the  core  passes 
through  the  reels. 


STR  ANTON. —Trade  name  for  steam 
separators  manufactured  by  the  Grlscom- 
Russell  Co.,  2141  West  St.  Bldg.,  New  York, 
N.  Y. 

STRAPS,  BEAM.— Straps  formed  In  a 
U-shape  to  fit  around  a  wooden  block,  laid 
against  an  I-beam  and  Over  the  flange  of 
the  beam  so  that  whan  two  straps  are 
screwed  to  both  sides  of  the  block  It  will 
be  held   In  place  against  the  beam.     The 


Manufacturers: 

Pass  ft  Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.     "P.  ft  8." 

Ryerson  ft  Son.  Joseph  T.,  16th  and  Rock- 
well sts.,  Chicago.  HI. 


to  prevent  heavy  lead  cable  from  falling  .. 
the  ground.  In  case  the  cable  hangers  or 
cable  rings  should  by  accident  be  stripped 
off  the  strand  supporting  It.  Great  danger 
of  Injury  to  employees  and  to  the  public 
would  result  In  such  case,  and  Is  obviated 
by  the  use  of  these  straps.  They  are  made 
of  steel   strap  shaped  to  pass  around  the 


cable  and  are  provided  with  holes  for  bolt- 
Manufacturer: 
Chicago  Belting  Co.,  118-26  N.  Green  St., 


bers  to  his  legs.    The 
a    simple    strap    with    a    buckle,    the    calf 
strap   being   similar   but   provided   with   a 
protecting  pad. 
Manufacturers: 

R.  H.  BUHRKE  CO.,  THE,  1240  Fuller- 
ton  Ave.,  Chicago,  uX  The  Buhrke 
Eastern  climber  straps  as  shown  be- 
made     of     first-grade 


Buhrke  Climber  Straps 

steel  roller  buckles  tested  to  760  lbs. 
The  straps  (over  all)  are  22  Ins.  long 
by  IK  ins.  wide;  equipped  with  mov- 
able pads  4  ins.  long  by  4  Ins.  wide  of 
plain,  felt  lined  or  sheep  lined  leather. 
There  are  two  heel  and  two  calf  straps 
to  a  set.— Adv. 
Chicago  Belting  Co.,  118-26  N.  Green  St.. 
Chicago,   111. 


for 


send  f. 


descriptive      catalog 
tools. — Adv. 
Rhoads    ft    Sons,    J.    E..    12    N.    3rd    St.. 
Philadelphia.  Pa.     "Tannate," 

STRAPS,     CONDUIT     BOX These     are 

metal  straps  formed  and  drilled  for  fasten- 
ing to  an  outlet  box  or  fixture  stud  In  the 
box.  They  are  used  to  fasten  a  receptacle 
to  the  box.  For  deep  boxes  or  pancake 
boxes  they  are  made  In  different  forma  to 
accommodate    the    different    depths    of    the 

Manufacturer*: 

Amrevo    Electric  Co.,    230S    Archer   Ave., 

Chicago.  111.     "Godfrey." 
Farles  Mfg.   Co.,   Decatur,   111. 
Harvard  Electric  Co.,  G2G  W.  Tan  Buren 

St.,   Chicago,  111. 
Machen    Electric    Mfg.    Co.,     46S9-43     E. 

Thompson    St.,    Brldeaburg,    Phlladel- 

Pass  A  Seymour,  Inc.,  Solvay  Station, 
Syracuse.  N.  Y.    "P.  ft  8." 

STRAPS,  CONDUIT  OR  PIPE.— U-shap- 
td  sheet  steel  clamps  having  perforations 
at  each  end  for  mounting  pipe  and  rigid  or 
flexible  conduit  on  flat  surfaces.  Screws  or 
nails  are  used  for  fastening  the  ends.  Cast 
or  malleable  Iron  clamping  or  hanging  de- 
vices for  pipe  or  conduit  are  usually  called 
hangers,  which  sea 

Manufacturer*: 

Acme  Pipe  Strap  Co.,  944-60  Harper  Ave, 
Detroit,  Mich. 

All-Steel-Equlp  Co.,  Aurora,  III. 

Appleton  Electric  Co..  1703  Wellington 
Ave.,  Chicago,  111. 

Austin  Co..  The  M.  B..  108-16  S.  Des- 
plalnes  St.,  Chicago,  til. 

Berger  Bros.  Co.,  229-237  Arch  St..  Phila- 
delphia,  Pa. 

Chicago  Belting  Co..  113-26  N.  Green  SL, 
Chicago.  111. 

COLUMBIA  METAL  BOX  CO..  214-113 
E.  144th  St..  New  York,  N.  Y. 

Fee  ft  Mason,  SI  Beekman  St..  New 
York,  N.  Y. 

Frallck  ft  Co.,  S.  R-,  15  S.  Clinton  St, 
Chicago,  HI.    "Kwlkon." 

Grabler  Mfg.  Co.,  The,  Cleveland,  Ohio. 
"Square  Gee." 

HUBBARD  ft  CO..  3301  Butler  SL,  Pitts- 
burgh, Pa.     "Hubbard." 

Illinois  Malleable  Iron  Co.,  1801-1815  Dl- 
versey  Pkwy..  Chicago.   HI. 

Machen  Electric  Mfg.  Co.,  46S9-4S  E. 
Thompson  St,  Brldesburg,  Philadel- 
phia, Pa. 

Marine  Electric  Co.,  195  Fremont  St.. 
San   Francisco,  Cal.      "Moot." 

Mc>vity  ft  Sons.  Ltd,,  T..  Kings  St.  St. 
John.  N.  B„  Can. 

NATIONAL  METAL  MOLDING  CO.,  Pul- 
ton Bldg.,  Pittsburgh,  Pa.  (Sen  dis- 
play adv.  pages   1302-1304.) 

North-Western  Stamping  Co,  Burlington. 


E  M  F  ELECTRICAL  YEAR  BOOK 


Oil  Well  Supply  Co.,  213-216  Water  St., 
Pittsburgh.  Pa. 

Schwartz  A  Bro  .  S.  Robert.  729-31  Broad- 
way.  New  York,  N.  Y.     "Esrobert." 

THOMAS  &  BBTTS  CO.,  THE,  OS 
Vesey  St.,  New  York,  N.  Y.  "T.  &  B." 

Yamall-Warlng  Co.,  Mermaid  Ave..  Chest- 
nut Hill,   Philadelphia,  Pa.    "Yarway." 

STRAPS,  CROSS  ARM. —Where  the  ten- 
sion of  wires  on  a  cronsarm  la  not  equally 
dlatrlbuted  on  opposite  aides  of  a  pole,  the 
arm  la  back-braced  with  Iron  straps.  These 
are  attaches  to  the  pole  at  the  level  of 
the  arm  so  that  they  are  put  In  tension  by 
the  tendency  to  twist  the  pole  top.  The 
straps  are  of  galvanized  Iron  about  26  ins. 
x  1  x  ft  in. 

Manufacturers: 

Harvard  Electric  Co.,  626  W.  Van  Buren 
St..  Chicago,  111. 

Joslyn  Mfg.  ft  Supply  Co.,  131  W.  Wash- 
ington St.,  Chicago,  111. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee, Wis.    (See  display  adv.  page  1278.) 

Slater  do.,  Ltd.,  N.,  34  Sydney  St.,  Ham- 
ilton, Ont.,  Can. 

STRAPS,  HAND,  ELECTRIC  RAILWAY 
CAR.— A  strap  of  leather  attached  at  one 
end  to  the  celling  Or  upper  framework  of 
the  car  and  having  a  loop  at  the  lower  end 
which  may  be  grasped  by  standing  pas- 
sengers. Hand  straps  are  necessary,  so 
that  those  who  stand  In  the  car  where  there 
are  no  seats  or  other  means  of  holding  on. 
may  be  prevented  from  falling  when  the 
car  or  train  lurches  due  to  curves  or  un- 
even track.  Formerly  hand  straps  were  of 
leather  throughout,  but  modern  straps  are 
provided  with  a  readily  cleanable  white 
hand  hold.  These  hand  holds  may  be  of 
metal  enameled  or  of  some  hard  material 
which  will  retain  its  shape  and  color  and 
have  the  necessary  wearing  qualities.  They 
are  obviously  more  sanitary  and  easily 
cleaned  than  the  all-leather  type  of  hand 

Manufacturers! 

Canadian  Oraton  ft  Knight,  Ltd.,   8*  St 

Antolne  St.,  Montreal,  Que..  Can. 
Chicago  Belting  Co..  113-26  N.  Green  St, 

Chicago,   111. 
Chicago    Rawhide    Mfg.'    Co.,    The,     1801 

Elston  Ave..  Chicago,  111. 
Rhoads    ft    Sons,    J.    E..    12    N.    3rd    SL, 

Philadelphia,  Pa.    "Tannate," 
STRAPS,  JACKS    OR  VISE.— Adjustable 
length  leather  straps  which  fasten  by  means 
of    a    clevis    or    similar    device    to    a    wire 
grip  used  to  take  up  slack  In  Wire  in  over- 
head line  construction. 
Manufacturers: 
BUHRKE    CO.,     R.     H.,     1138    Fullerton 

Ave.,  Chicago,  III. 
Chicago  Belting  Co.,  113-28  N.  Green  St, 

Chicago.  HI. 
STRAPS,  LINEMEN'S  SAFETY.— Heavy 
leather  straps  which  are  passed  around  the 
pole  and  fasten  to  rings  In  the  lineman's 
tool  halt  so  as  to  prevent  his  falling  when 
working  on  the  pole. 
Manufacturers: 

BUHRKE  CO..  THE  R.  H„  1240  Puller- 
ton  Ave.,  Chicago,  111.  Buhrke  quality 
safety  straps  shown  below,  are  made 
of  heavy  first-grade  oak  tanned  steer 
hide  harness  leather,  t  ft.  long  by  1% 
ins.    wide,    having    rust -proof   snaps. 


Buhrke   Safety  Strap 


swivel  roller  snaps,  snaps  tested  to 
1500  lbs.  and  buckles  to  780  lbs.  Strap 
1b  reinforced  at  both  ends  with  metal 
clip  to  take  wear  where  strap  rubs 
against  pole. — Adv. 

Canadian   Oraton  ft  Knight,   Ltd.,   84   St 
Antolne  St.,  Montreal.   Qua,  Can. 

Chicago  Belting  Co.,  113-2G  N.  Green  St, 
Chicago,   III. 

Chicago    Rawhide    Mfg.    Co.,    The,    1101 
Elision  Ave.  Chicago.  HI. 

Industrial     Products    Co.,    1001    Chestnut 

St..  Philadelphia,  Pa.  "Ipco." 
KLEIN  &  SONS,  MATHIAS,  1204  Bel- 
mont Ave.,  Chicago.  111.  See  page  1289 
for  Information;  also  send  for  complete 
descriptive  ■catalog  of  construction  tools. 
— JLAr. 


Rhoads  ft  Sons,  J.  E..  12  N.  3rd  St,  Phila- 
delphia, Pa.    "Tannate." 

SMITH  &  HBMENWAY  CO.,  INC..  Irv- 
Ington,  N.  J.  No.  349  safety  strap  If 
of  extra   heavy   oak   tanned   leather,   t 


STRAPS,  WALL.— Wall  straps  are  used 
In  fastening  guy  wire  or  messenger  strand 
to  the  wall  of  a  building.  They  are  widely 
used  by  telephone  and  telegraph  companies 
and  also  In  other  electrical  construction. 
They  consist  of  a  flat  strap  of  steel  usually 
about  2H  Ins.  wide  and  %  to  %  In.  thick. 
The  length  Is  about  12  Ins.  and  one  end  Is 
forged  Into  a  round  section  and  turned  up 
Into  an  eye.  The  flat  part  has  three  or 
four  holes  to  permit  the  use  of  lag  screws 
or  expansion  bolts  In  securing  It  to  the  Wall. 
Manufacturers: 

HUBBARD  ft  CO.,  8801  Butler  St.,  Pitts- 
burgh, Pa.    "Hubbard." 

LINE  MATERIAL  CO..  South  Milwaukee, 
Wis.       (See    display    adv.    page    12T8.) 

ST  R  ATT  ON. —Trade  name  for  wood 
levels  manufactured  by  the  Ooodell-Pratt 
Co..    Greenfield,    Mass. 

STRAUS -HOHEN8TE IN  CO.— 132-134  W. 
21st  St.,  New  York,  N.  Y.  Manufacturer 
ctrle  lamps,  lamp  shades, 
established  4908.  Markus 
Sales  representative,  Harry 
T.  Mitchell.  282  Pacific  Electric  Bldg.,  Los 
Angeles,  Cat. 

STRAUSS  *  BU  EG  EL  E  IS  EN.— Brooklyn. 
N.  Y.  Manufacturers  of  goggles  for  all 
purposes.  Main  office.  10  Hanover  Park. 
Brooklyn.  N.  Y.  Factories,  Brooklyn.  N. 
Y. ;  Hamilton.  OnL.  Can.  Branch  office, 
EOT  Mission  St.,  San  Francisco,   Cal. 

8TRAY  CURRENTS.— Currents  induced 
In  a  conductor  by  being  cut  by  a  moving 
magnetic  field  or  by  moving  In  such  a  field. 
These  currents  circulate  In  the  metal  and 
cause  heating.  They  are  more  commonly 
called  eddy  or  Foucault  current.     See  Eddy 

STREAM  FLOW.— A  term  used  to  de- 
note the  quantity  of  water  flowing  In  a 
stream  at  any  time,  usually  expressed  In 
cubic  feet  per  second.  It  Is  also  called  run- 
off, which  see. 

STREATOR.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Wells  H.  Press  Co.,  Streator,  III. 

STREET  ft  CO.,  F.  G.— 132  Nassau  St., 
New  York,  N.  Y.  Manufacturers  of  elec- 
tric dishwashers  and  meat  cutting  machines. 

STREET  CARS.  —  See  Cars,  electric, 
street,  battery:  Cars,  electric,  street  and 
Interutban,   trolley. 

STREET-LIGHTING  BRACKETS.  —  See 
Brackets,  street- lighting. 

STREET  LIGHTING,  DEVELOPMENT 
AND  METHODS  OF.— The  history  of  street 
lighting  dates  back  to  the  beginning  of  com- 
munity life.  During  the  early  stages  of 
municipal  enterprise,  street  lighting  took 
the  form  of  placing  various  illumtnants  at 
strategic  positions  along  the  highways — In 
reality,  a  form  of  beacon  lighting.  Nat- 
urally the  first  lllumlnant  was  the  ordinary 
flame  from  resinous  woods,  oils,  tars,  pitch 
and  similar  substances.  During  the  progress 
of  street  lighting,  candles  in  lanterns  were 
used,  being  then  supplanted  by  kerosene 
lamps  and  later  by  gas,  the  culminating 
form  of  the  gas  lamp  resulting  in  high  and 
low-pressure  Welsbach  units  whereby  re- 
fractory light- producing  metal  salts  were 
heated  to  Incandescence  by  the  gas  flame, 
producing  an  Intense  greenish  white  light. 

Electric  Street  Lamps— In  the  last  50 
years  electrical  street  Illumination  has  been 
gradually  developed,  resulting  In  some  of 
the  present  magnificent  systems  which  may 
be  seen  In  various  cities.  The  first  electric 
lamps  used  were  the  arc  lamps.  By  means 
of  connecting  two  pieces  of  conducting  ma- 
terial In  an  electrical  circuit  with  their 
ends  In  contact,  and  then  separating  these 
ends  slowly,  an  arc  will  be  produced,  pro- 
viding the  voltage   of  the  circuit  is  suffi- 


ciently high.  The  arc  thus  formed  will 
burn  away  portions  of  the  terminals,  form- 
ing between  them  a  conducting  vapor  which 
will  give  off  light  rays.  The  ends  of  the 
conducting  material  will  also  be  heated  to 
incandescence  with  the  result  that  the  total 
Illumination  from  such  a  source  will  be 
■by     greatly     augmented. 
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.  In  the  direct -current 
open  arc  lamp  the  current  required  was 
about  10  amperes  at  50  volts,  giving  a  unit 
known  as  the  "full  arc"  or  2000  nominal 
candlepower  per  lamp.  The  "half  arc"  or 
1200  nominal  candlepower  tamp  took  about 
G.8  amperes  at  the  same  voltage. 

It  has  been  determined  that  In  any  given 
type  of  arc  lamp  the  total  Illumination  and 
rate  of  consumption  of  the  carbon  depends 
upon  the  current  density  and  size  of  car- 
bon. The  total  light  given  off  by  such  a 
unit  Is  caused  partly  from  Incandescent 
vapor  In  the  arc  but  mostly  from  the 
highly  heated  electrodes.  In  the  direct - 
current  open  arc  lamp  In  which  most  of 
the  light  was  produced  from  a  crater  burned 
by  the  arc  In  the  positive  electrode,  the 
lamps   were  so  connected  I      " 
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light  would  be  thrown  Into  the  It  .. 
Isphere.  In  the  old  open  arc  the  carbons 
were  rapidly  burned  away ;  the  positive 
carbon  being  consumed  approximately  twice 
as  fast  as  the  negative  carbon;  from  lli 
to  2  Ins.  of  positive  carbon  was  consumed 
per  hour,  necessitating  the  trimming  of  the 
lamps    each    day. 

The  considerations  which  were  vital  In 
the  operation  of  the  open  arc  led  to  the  de- 
velopment of  the  enclosed  arc  lamps,  which 
were  made  first  in  direct -current  and  later 
In  alternating-current  types.  Owing  to  the 
fact  that  the  burning  up  of  the  carbons  Is 
to  a  large  extent  due  to  their  oxidation  In 
the  atmosphere,  It  was  found  that  the  life 
of  the  catbon  could  be  greatly  lengthened 
by  inclosing  the  arc  Itself  In  a  nearly  air- 
tight inner  globe  which  excluded  the  air 
and  consequently  retarded  the  rate  of  ox- 
idation of  the  carbon.  With  most  lamps 
of  this  kind  an  outer  globe  was  also  used. 
The  addition  of  the  Inner  globe  increased 
the  life  of  the  carbon  about  1000%,  caus- 
ing it  to  be  necessary  to  trim  enclosed  arc 
lamps   only   about   once   every    100    hours. 

In  order  to  exclude  the  atmosphere  from 
the  arc  as  much  as  possible  It  was  neces- 
sary that  the  Inner  globe  be  held  tightly 
against  a  ground  gas-cap  at  the  top  by  a 
spring  bail  and  hence  It  became  necessary 
to  use  a  much  finer  carbon  on  the  Inclosed 
arc  due  to  the  fact  that  these  carbons  bad 
to  fit  closely  Into  the  gas-cap  and  still  be 
freely  fed  by  the  mechanism.  Devices  were 
developed  whereby  enough  oxygen  could  be 
Introduced  Into  the  inner  globs  to  consume 
all  the  carbon  volatilized  by  the  arc  so 
that  the  carbon  vapor  would  not  be  con- 
densed on  the  Inside  of  the  inner  globe,  thus 
Imprisoning  the  light  and  seriously  affect- 
ing the  efficiency  of  the  lamp.  The  a-c 
enclosed  arc  lamps  were  used  with  cored 
carbons  which  were  necessary  In  order  to 
provide  sufficient  conducting  gases  to  carry 
the  arc  over  the  zero  point  of  reversal  of 

As  arc  lamps  were  more  extensively  used, 
It  was  found  that  by  the  Introduction  of 
certain  metallic  salts  Into  the  material  of 
the  electrodes  the  light  from  the  arc  stream 
could  be  greatly  Increased  and  the  color  of 
the  light  Itself  changed  appreciably.  This 
development  gave  rise  to  the  flame  arc 
lamp  which  in  lis  highest  development  has 
resulted  In  "the  magnetite  or  luminous  ore 
In  which  Iron  from  the  magnetite  electrode 
furnished  the  conducting  vapor  in  the  arc 
stream.  Titanium  is  mixed  with  the  mag- 
netite, producing  a  large  portion  of  the 
total  light.  The  electrodes  consist  of  Iron 
tubes  containing  ground  magnetite,  salts  of 
titanium,  and  chromlte  which  absorbs  the 
melted  magnetite  and  causes  the  Illumina- 
tion from  the  arc  to  be  more  steady. 

Usually  'iarhon  flame  arc-lamp  electrodes 
are  consumed  very  rapidly,  necessitating 
trimming  of  each  lamp  dally,  whereas  the 
magnetite  arc  electrode  has  a  life  from  78  to 
200  hours,  depending  upon  the  current 
density  and  type  of  lamp  used.  Owing  to 
the  density  of  the  vapor  given  off  by  a  mag- 
netite or  carbon  flame  arc  lamp.  It  was 
found  Impossible  to  use  the  tight  Inner 
globe  and  it  became  necessary  to  Introduce 
a  draft  tube  to  carry  away  the  products  of 
combustion.  In  order  to  Increase  the  life 
of  fiame  carbon  electrodes,  the  lamps  were 
a  loose  Inner  globe  and  a  con- 
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a  life  of  about  70  hours  with  the  usual 
current  and  size  of  carbon. 

One  of  the  early  forme  of  electric  street 

lamp  in  which  a  0 lament  composed  of  car- 
bon was  heated  to  Incandescence  by  the 
passage  of  the  electric  current,  and  later 
Improvements  consisted  In  making  up  lamp 
filaments  of  metallzed  carbon  and  of  tan- 
talum and  tungsten,  which  la  now  used  In 
the  form  of  drawn  wire,  and  will  to  a  pre- 
ponderant extent  supplant  all  earlier  forms 
of  Incandescent  filaments.  The  develop- 
ment of  the  incandescent  lamp  resulted  In 
the  adaptation  of  these  units  for  various 
eandlepowers  and  voltages,  both  in  the 
multlpli 
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should  be  built  In  large  sizes  and  conse- 
quently is  to  a  certain  extent  Inflexible  In 
Its  application  to  ordinary  street  lighting. 
With  the  higher  development  of  the  Incan- 
descent lamp.  Involving  the  tungsten-fila- 
ment gas-fllled  lamp  in  Its  later  stages.  It 
was  found  that  these  units  could  be  built 
In  many  sizes,  all  of  which  would  operate 
at  the  same  voltage  on  multiple  circuits  or 
with  the  same  current  on  series  circuits. 
At  present  such  lamps  are  constructed  for 
straight  series  operation  in  sizes  from  60 
candlepower  to  1000  candlepower  and  can 
be  operated  either  on  a  straight  series  cir- 
cuit or  on  suitable  apparatus  to  supply 
higher  currents,  as  In  the  case  of  the  high- 
current,  high -efficiency  gas-fllled  ramps. 
The  flexibility  of  the  gas-Ailed  Incandescent 
lampa  Is  aptly  shown  by  the  fact  tVat  on 
any  one  circuit  carrying  6.6  amp.  constant 
current,  lamps  of  BO.  80.  100  and  260  candle- 
power  burning  at  6.6  amp.  straight  series, 
with  lamps  of  400  candlepower  .at  IE  amp. 
and  lamps  of  600  and  1000  candlepower 
burning  at  SO  amp.  on  either  compensators 
Or  series  transformers  can  be  used  with 
equal  success,  thus  talcing  care  of  almost 
every  conceivable  Illuminating  requirement 
within  the   limits   named. 

Street- Lighting  Circuits.  From  Incep- 
tion of  electric  street  lighting  up  to  and 
including  the  present  time,  both  series  and 
multiple  circuits  have  been  and  are  In  use. 
'"''""        ~"  — is  first  adopted. 
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eratlng  at  a  constant  multiple  potential  of 
approximately  100  volts  and  having  two 
arc  lamps  In  series  with  obvious  disadvan- 
tages. Those  were  such  that  It  became 
necessary  to  devise  con  slant -current  high- 
potential  d-c  generators  and  circuits  for 
the  purpose  of  operating  d-c.  series  arc 
lamps,  many  of  which  systems  are  still  in 
use  today.  Later  developments  of  the  high- 
tension  d-c.  systems  used  In  many  modem 
Installations  comprised  the  operation  of 
magnetite  arc  lamps  In  series  on  the  d-c 
side  of  high-tension  mercury-arc  rectifiers. 

Owing  to  the  greater  flexibility  and  lower 
Investment  necessary  in  the  operation  of 
alternating-current  street  lighting  equip- 
ment, various  types  of  transformers  and 
impedance  regulators  were  developed  for 
use  In  conjunction  with  the  a-c.  enclosed 
carbon  series  arc   lamps. 

The  early  troubles  with  multiple  arc- 
lighting  circuits  led  to  the  development  of 
the  present  day  standard -110-volt  circuit 
with  Its  accompanying  multiple  Incandes- 
cent lamps  and  which  is  used  almost  en- 
tirely for  Interior  lighting.  Some  Installa- 
tions of  street  lighting  still  use  the  muttlp'e 
system  of  distribution  which,  however,  is 
being  rapidly  supplanted  by  more  flexible 
and  efficient  series  system,  both  In  alter- 
nating and  direct  current.  The  elimina- 
tion of  hleh-tenslon  d-c.  generators  and  the 
substitution  therefore  of  the  hlgh-fnslon 
mercury-arc  rectifier  has  resulted  In  the 
operation  of  magnetite  lamps  on  d-c.  cir- 
cuits for  many  notable  Installations  of 
"White  Way"  lighting,  as  well  as  ordinary 
street  lighting,  but  the  present  general 
street  lighting  is  almost  Invariably  of  the 
series  type  a-c.  gas-fllled  Incandescen' 
lamp  system  with  the  lamps  operating  elthi 
straight  series  or  with  compensators  < 
series  transformers  for  the  purpose  of  ate] 
ping  up  the  lamp  current  to  a  suitable  vali 
thus  accommodating  the  hlgh-curren 
high -efficiency  Incandescent  lamp  for  gei 
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A  development  which  has  now  come  Into 
general  use  Is  the  series-series  or  group 
system  combining  a  high-tension  aeries 
primary,  taking  the  high-tension  side  of  a 
number  of  series-series  transformers  whose 
secondaries  supply  current  at  medium  volt- 
age to  groups  of  Incandescent  lamps  con- 


nected in  series  and  placed  at  proper  loca- 
tions on  the  streets.  A  modification  of  thl> 
system  comprises  a  multiple  primary  cir- 
cuit, usually  of  2300  volts  single  phase,  61 
cycles,  with  multiple-multiple  or  multiple- 
series  transformers  supplying  either  individ- 
ual lamps  or  medium -potential  series 
groups. 

On  account  of  the  wide  diversity  of  local 
conditions  which  must  necessarily  be  mi 
in  street  lighting.  It  has  been  found  th. 
the  selection  of  a  suitable  distribution  syt 
tern  is  affected  by  so  many  factors  that  it 
is  Impossible  to  give  an.  opinion  excepting 
in  general  as  to  the  selection  of  a  system 
tor  any  particular  locality.  The  selection 
of  a  specific  system  requires  maturely  de- 
veloped Judgment  based  upon  local  condi- 
tions and  can  only  be  done  after  a 
thorough  engineering  analysis  of  any  prop- 
osition has  been  made,  bearing  in  mind 
the  various  factors  Involved. 

Illuminating  Units.  Using  as  source  of 
light  either  arc  lamps  or  incandescent  lamps 
of  any  of  the  typea  described  above,  the 
earliest  practice  omitted  glassware  en- 
tirely. Later  on,  clear  Inner  globes  were 
used  and  occasionally  the  clear  outer  globe 
was  added.  Sand-blasted  globes  were  also 
used  during  the  earliest  stages  of  develop- 
ment with  the  result  that  a  very  large  per- 
centage of  the  total  light  was  absorbed  in 
passing  through  the  glassware.  The  enamel- 
top  diffusing  Klobe  was  used  on  pendent  type 
units  in  order  to  reduce  the  amount  of  light 
escaping  Into  the  upper  hemisphere  but 
with  Indifferent  results.  Diffusing  rfass 
globes  of  various  shapes  were  tried,  the 
glass  being  of  such  a  composition  that  vis- 
ibly large  particles  were  suspended  In  a 
matrix  of  transparent  glass  or  by  the  ad- 
mixture of  particles  of  air  distributed  so 
as  to  cauae  proper  diffusion  with  reason- 
able light  absorption.  The  principal  object 
achieved  In  this  procedure  has  been  the 
shielding  of  the  eye  from  the  direct  rays  of 
light  sources  Having  a  highly  intrlnaic  bril- 
liancy. 

At  present  nuch  diffusing  glassware  Is 
Hlmost  universally  used,  but  In  the  last 
few  years  prismatic  refractors,  either  open 
to  the  atmosphere  or  inclosed  In  clear  outer 
globes,  have  proved  a  decided  success.  By 
use  of  this  method  the  light  Is  redirected 
from  directions  Immediately  below  the 
source  to  polnta  approximately  half  way 
between  adjacent  units,  the  result  being  to 
obtain  much  more  even  distribution.  How- 
ever, from  the  standpoint  of  maintenance 
expense  the  success  of  many  plain  refract- 
ing  schemes    Is    doubtful.    Inasmuch   as   the 
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mutate  dirt,  smoke  and  fumes  which  when 
placed  In  the  path  of  the  light  rays 
seriously  lower  the  ultimate  efficiency  of  the 
unit.  In  order  to  obviate  this  difficulty. 
two-plew>  refractors  'have  been  used,  the 
corrugations  of  the  outer  sheet  being  on  the 
concave  side,  and  of  the  Inner  sheet  on  the 
convex  side.  The  two  pieces  are  then  ce- 
mented together  at  top  and  bottom,  form- 
ing a  composite  refracting  unit,  presenting 
smooth  surfaces  which  are  easily  cleaned, 
on  both  the  exterior  and  Interior  of  the 
refractor.  In  order  to  use  prismatic 
refractors  successfully  It  is  necessary  that 
the  light  sources  be  fixed  In  position,  which 
nractlce  virtually  confines  the  refractor  to 
the  Incandescent   lamp. 

Many  types  and  forms  of  glassware  are 
now  used,  the  field  being  now  centered 
(round    the    diffusing    glass    unit    and    the 

!fracting  unit.     It  is.  of  coi 
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conjunction  with  diffusing  glasswat  . 

to  the  fact  that  by  such  means  the  redirect- 
ing effect  of  both  is  cancelled  and  the  ab- 
sorption greatly  Increased.  Many  systems 
now  use  the  plain  ball  globe,  but  many 
highly    ornamental    systems    are    composed 

forms  which  are  more  or  less  scientifically 
designed  and  will  without  doubt  add  greatly 
to  both  the  daylight  and  operative  appear- 
ance of  any  system.  In  an  effort  to  elimi- 
nate as  much  absorption  as  possible,  certain 
Installations  have  been  made  using  a  unit  of 
the  globelcss  type,  with  a  reflector,  usually 
of  the  radial  wave  type,  which  excludes 
much  of  the  light  from  the  upper  hem- 
isphere. 

A  development  which  gives  promise  of 
great  possibilities  consists  In  making  up  re- 
fracting glassware  In  the  form  of  an  outer 
■■lobe  which  not  only  properly  redirects  the 
light  rnys  but  also  presents  a  very  pleasing 
appearance.  The  chief  objection  to  this  type 
of   unit   Is.   as   stated   above,   the  lowering 


jf    efficiency    by    the   accumulation    of    dirt 
m  the  prisms  of  the  globe  Itself,  unless  It 
s  of  the  two-piece  type. 
Street- Lighting  Stands 
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support  street-lighting  units.  In  some 
cases  the  lamp  may  be  suspended  In  a  harp 
at  the  top  of  the  pole ;  In  others  the  lamp 
is  suspended  by  or  supported  from  a  bracket 
attached  to  the  pole  and  in  still  others 
mastarms  are  used  which  may  be  either  of 
the  permanent  or  lowering  type.  In  still 
other  coses  a  span-wire  center  suspension 
Is  used  to  support  a  pendent  type  unit. 
These  same  types  of  lamp  supports  are  also 
used  with  metal  poles  which  may  be  either 
of  cast  Iron,  tubular  steel,  or  structural 
type;  a  number  of  variations  to  these 
three  types  have  also  been  designed  and 
tried  out  In  various  localities.  Some  of 
these  are  still  In  service. 

mental  street  lighting  was  Introduced  Into 
prominent  so-called  ornamental  street- 
lighting  systems,  but  due  to  the  fact  that 
much  of  the  light  In  units  of  this  nature 
Is  lost  by  direct  and  indirect  Interference 
and  absorption,  the  cluster  unit  Is  rapidly 
being  supplanted  by  single-light  standards. 
The  tendency  at  the  present  time  Is  toward 
greater  mounting  heights,  thus  obtaining  a 
much  wider  spread  of  light  from  each  unit, 
but  In  cases  where  the  foliage  on  the  streets 
Is  very  thick,  and  sometimes  low,  street 
lights  will  be  faund  suspended  over  the 
centers  of  the  streets  or  supported  on  stan- 
dards   of   medium    heights    along    the    Curb 
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subjected  to  rapid  deterioration,  not  only 
on  account  of  the  fact  that  oxidation  takes 
place  on  the  exterior  of  the  standard  but 
It  Is  very  difficult  to  reach  the  Interior  for 
painting.  Various  schemes  have  been  de- 
vised to  obviate  this  difficulty,  such  as  gal- 
vanizing, plating  with  various  metals  and 
coating  of  the  standard  with  various  types 
of  paints,  all  of  which  methods  have  had 
very  Indifferent  success. 

In  the  last  10  to  15  years  the  concrete 
lighting  standard  has  been  extensively  de- 
veloped with  the  result  that  many  beauti- 
ful forms  of  such  standards  can  now  be 
obtained  on  the  market.  Because  corrosion 
of  concrete  takes  place  very  slowly,  the 
maintenance  cost  and  deterioration  of  such 
units  Is  very  small.  The  concrete  standard, 
moreover,  may  be  made  In  colors  which 
harmonize  with  the  surroundings  and  even 
if  made  of  naturally  colored  concrete  the 
tendency      Is      to      gradually     accumulate 

to  take  on  color  which  Is  In  harmony  with 
objects  In  Its  vicinity.  Many  concrete  posts 
are  made  In  the  form  of  artificial  granite, 
in  which  the  sparkling  effect  Is  secured  by 
means  of  mica  flakes  Imbedded  In  the  sur- 
face of  the  material  of  which  the  standard 
Is  composed.  Such  concrete  standards.  If 
properly  built  and  well  reinforced.  Will 
stand  shock  better  than  most  metal  stan- 
dards, there  being  exceptions  to  this  rule, 
of  course.  Concrete  posts  are  now  being 
Used  In  many  forms  and  sixes  up  to  such 
types  and  heights  as  to  mount  the  light 
center  30  ft.  or  more  above  the  street  level. 
Both  metal  standards  and  concrete  stan- 
dards have  their  respective  advantages  and 
disadvantages,  some  of  which  have  been 
named  above.     The  chief  objection   to  the 

shock  and  Its  tendency  towards  oxidation. 
The  tubular  or  sheet-metal  standard  resist 
shock  very  well  but  in  most  cases  It  Is 
subject  to  rapid  deterioration  through  oxi- 
dation. The  concrete  standard  Is  In  many 
ases  extremely  heavy,  although  certain 
orms  have  a  reasonable  weight.  Concrete 
ias  the  disadvantage  that  when  exposed 
Iron  Is  used  In  contact  with  cement,  rust 
treaka  from  the  Iron  fittings  will  develop 
nd  entirely  spoil  the  appearance  of  the 
<osta.  In  order  to  eliminate  this  undesir- 
able feature  It  has  been  the  practice  to  use 
fittings  or  heavily  galvanized  Iron,  brass  or 
bronze  on  concrete  posts,  with  a  consequent 
increase  in  first  cost.  ■ 

Distribution  Systems.  The  most  exten- 
ve  use  was  made  of  aerial  wires  on  dls- 
Ibutlon  systems  for  street  lighting  dur- 
E  the  early  period  of  the  development  of 
ie  art  and  many  such  systems  are  still 
.  use  today.  As  a  rule,  the  conductors 
"re  weatherproof  copper  wires  strung  an 
obr  or  porcelain  Insulators  supported  by 
■ossarms    on    wood    poles.      Virtually    the 
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same  type  of  conductor  was  later  used  on 

steel-pole  constructions.  In  which  case  the 
Insulators  were  mounted  on  wood  or  steel 
pins  supported  by  wood  or  malleable- iron 
crossarms,  which  were  bolted  to  steel  poles 
of  the  tubular  or  structural  type  and  a  large 


t  of  I 


<   rlat 


.  _._  satisfactorily  today, 
to  appearance,  but  also  on  account  01  ine 
difficulty  of  running  aerial  wires  through 
heavy  foliage  or  congested  districts,  and 
also  to  the  many  troubles  caused  by  light- 
ning,  contact  with  other  circuits,  breaking 


f  wire 


by  n 


of  sleet.  ' 


..   the 


underground  system  of  distribution 
veloped. 

At  first  cables  were  Installed  In  conduli 
burled  in  the  .ground  with  suitable  mar 
holes  at  proper  points  for  connection  to  It 
lighting  standards.     This 


general  a 


.    Im 


.  entirely  without  the  troubles 
it  aerial  systems.  However,  new 
troubles  were  then  encountered  due  to 
cable  breakdowns  and  the  various  elec- 
trostatic effects  which  are  inherent  In  an 
Installation  of  lead-covered  cables.  More- 
over, the  expense  of  Installing  conduits 
was  heavy  and  the  actual  installation  was 
In  many  cases  difficult  and  uneconomical. 
The  first  type  Installed  was  merely  water 
pipe  burled  In  the  ground,  followed  later 
by  pump  log.  sewer  tile,  multiple  tile,  con- 
crete pipe  and  finally  by  fiber  conduit. 
These  types  of  conduit  were  used  with 
varying  degrees  of  success  and  even  today 
many   of   the   older   Instalhulonr   —     "'" 


-    duties 


duit  line  was  naturally  the  most  economical 
equipment*  but  where  single  cables  were  to 
be  run  the  expense  of  the  installation  of 
conduit  was   practically  prohibitive. 

This  led  to  the  development  of  the 
lead-covered.  Jute- protected,  steel-taped  or 
armored  parkway  cable  of  which  many 
millions  of  feet  are  In  successful  service 
today.  This  type  of  construction  has  many 
admirable  features,  among  which  are  the 
absence  of  conduit,  extreme  flexibility  of 
Installation,  ease  of  installation  and  op- 
erating stability,  the  one  disadvantage  be- 
ing, however,  that  In  case  of  trouble  It  Is 
necessary  to  dig  up  the  cable  In  order  to 
replace  a  defective  length. 

While  the  Installation  of  armored  cable 
has  greatly  decreased  the  necessary  first 
cost  on  street-lighting  distribution  systems. 
thereby  reducing  the  fixed  charges  on  any 
ins  tafia  Hon,  recent  Investigations  have  to  a 
certain  extent  caused  the  arising  of  a  ques- 
tion relative  to  the  difference  between  fixed 
charges  on  conduit  Installations  and  power 
losses  In  armored-cable  Installations.  This 
[a  due  to  the  fact  that  a  single-conductor 
cable  entirely  Inclosed  in  steel  will  neces- 
sarily magnetize  the  armor,  to  a  certain 
extent,  thus  causing  Increased  line  react- 
ance, hysteresis  losses  and  Foucault  cur- 
rent losses  which,  taken  In  the  aggregate 
and  expressed  In  dollars,  may  possibly 
equal  or  exceed  the  excess  fixed  charges 
on  ft  conduit  Installation.  This  matter  Is 
being  given  much  attention  by  leading  en- 
gineers at  the  present  time. 

As  a  general  rule,  it  may  be  safely 
stated  that  In  street- lighting  installations 
where  a  number  of  leads  of  single  or  mul- 
tiple-conductor cables  are  run  In  the  same 
feeder  line.  It  Is  preferable  In  such  a  case 
to  use  conduit  and  lead-covered  cables. 
-whereas  In  the  case  of  single  cables  laid 
individually  It  is  preferable  to  use  arm- 
ored parkway  cable.  Local  conditions, 
however,  may  be  taken  into  consideration 
In  designing  any  street- lighting  Installation 
and  no  rule  can  be  laid  down  which  will 
cover  the  variety  of  conditions  to  be  met 
with  In  various  localities. 

Methods  af  Connection.  Arc  lamps  were 
and  are  connected  usually  In  series  with 
suitable  devices  for  maintaining  the  arc 
while  operating  and  with  cutouts  for  main- 
taining the  continuity  of  the  circuit  when 
certain  lamps  are  not  In  operation  for  va- 
rious reasons.  Incandescent  lamps  are  con- 
nected  In   various    manners,    the   cheapest 
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.nd    moat    common    method    being   that    of 
he  straight  series  circuit  in  which  all  cur- 
passes  directly  through  all  the  lamps, 


.  the  circuit 

,    ...Jlstlng  of  a 

Mm  shunted  across  the  lamp  terminals 

to  that  In  case  the  lamp  burns,  out  the 
circuit  voltage  will  puncture  the  film  and 
'   '  >ln  the  continuity  of  the  circuit. 

a  ri  at  Ion  to  this  system  consists  in 
placing  Impedance  colls  connected  In  shunt 
across  the  terminals  of  the  lamps  so  that 
In  case  of  the  lamp  burning  out  Its  cor- 
responding Impedance  coil  will  supply  Im- 
pedance  In    the   circuit   equivalent    to   the 

lal  lamp  voltage.     A  later  development 

*e  with  gas-filled  tungsten  lamps  con- 
sists of  connecting   each   lamp   across  the 
inals  of  a  suitable  compensa- 

__.   ..  jsformer  whose  primary  Is  in 

series  with  the  constant-current  circuit. 
Such  compensators  may  be  built  to  supply 
normal  line  current  to  the  lamps  or  may  be 
of  varying  ratios  In  order  to  supply  cur- 
rent to  the  high-efficiency  and  high-current 
in  candescent  lamp. 

In  order  to  secure  protection  from  high 
voltage  at  the  lamp  terminals,  the  series- 
multiple  transformer  has  been  developed  In 
recent  years,  and  is  constructed  with  the 
proper  ratio  to  supply  the  required  current 
to  whatever  lamp  may  be  used  as  a  sec- 
onary  load.  As  mentioned  above,  a  varia- 
tion of  the  series-multiple  scheme  consists 
of  the  series -series  or  group  system  in 
which  a '  group  of  lamps  Is  connected  In 
series  on  the  low-tension  side  of  trans- 
formers whose  primaries  are  connected  In 
series  on  the  high-tension  side  of  a  con- 
stant-current circuit.  In  this  case  each 
lamp  Is  protected  by  a  film  cutout  Of  — " 


r  the  c 


f  other  method 


Station  Equipment,  For  modern  street- 
lighting  Installations,  the  high-tension  d-c. 
arc-lamp  generator  has  long  since  become 
obsolete,  although  still  used  in  many  cases 
where  modern  practice  has  not  been  adopted. 
In  the  more  recent  Installations  series  mag- 
netite arc  lamps  are  operated,  as  stated 
above,  on  the  fl-c.  side  of  high-tension 
mercury-arc  rectifiers.  In  a-c.  installations 
employing  either  arc  lamps  or  gas-flllled  in- 
candescent lamps,  the  circuits  are  fed  either 
from  a  constant- potential  bus  with  induc- 
tion regulators  In  series  with  the  line,  or 
from  the  secondary  side  of  individual  trans- 
formers also  regulated  by  Induction  regu- 
lators. On  some  of  the  later  types  of 
series-multiple  transformer  installations  the 
circuits  are  connected  directly  across  the 
secondary  terminals  of  constant -potential 
transformers  which  are  built  with  a  num- 
ber of  primary  and  secondary  taps  so  that 
the  line  voltage  may  be  adjusted  to  meet 
the  requirements  of  any  particular  circuit. 
The  switchboard  equipment  Is  usually  of 
very  simple  character,  consisting  merely  of 
an  oil  switch  for  closing  the  line  on  the 
Individual  transformer  primary,  with 
vacuum-break  stab  switches  for  closing  the 
series  circuit.  In  conjunction  with  this 
apparatus  there  Is  usually  a  no-load  relay 
connected  In  the  secondary  circuit  and  an 
overload  relay  connected  In  the  primary 
circuit  for  the  purpose  of  disconnecting  the 
equipment  from  the  line  In  case  of  trouble. 
In  more  complicated  Installations,  however, 
transfer  buses  are  Installed  to  permit  of 
cutting  circuits  from  one  panel  to  another. 
for  the  segregation  of  circuits,  or  the  op- 
eration of  a  number  of  circuits  in  series. 
Many  such  installations  are  supplied  with 
remotely  controlled  oil  switches.  As  a  va- 
riation to  the  transfer  buses,  the  circuit 
terminals  are  occasionally  supplied  with 
disconnecting  potheads  whereby  any  desired 
combination  of  circuits  may  be  obtained. 

Methods  Of  Financing.  ..Street -lighting 
systems  for  municipalities  may  be  financed 
in  a  number  of  ways,  among  which  may 
be  mentioned  the  following: 

First— The  payment  of  the  Installation 
costs,  operating  and  maintenance  charges, 
by  means    of  direct  taxes. 

Second— Payment  of  Installation  costs  by 
means  of  bond  issues,  in  which  case  the 
operation  and  maintenance  costs,  as  well 
as  Interest  and  sinking  fund  for  the  bonds. 
are  taken   care  of  through  direct  taxes. 

Third — Payment  of  the  Installation  costs 
by  means  of  special  assessment  charges 
levied  on  a  frontage  basts,  the  operation 
and  maintenance  charges  to  be  covered  by 
apnroprlatlons  from  taxes. 

Fourth — Payment  of  original  construction 
carts  by  local  public  service  companies;  the 

Itl 


»h  costs  and  fixed  charges  of  the  s; 

be  paid  by  the  municipalities,  in  which 
— .'e  provision  Is  usually  made  for  the  ac- 
quirement of  the  property  by  the  munici- 
pality at  a  given  time  on  the  basis  of  orig- 
inal cost  less  accrued  depreciation  a" 
date. 


ilclpallty  Itself,  in  which  case  provision 
or  payment  Is  usually  made  on  an  install- 
nent  basis,  the  deferred  payments  to  bear 
nterest  and  the  expense  of  operation  and 
nalntenance     to    be    paid    from    municipal 

Sixth — Local  street-lighting  systems  are' 
occasionally  constructed  and  operated  by 
.elghborhood  commercial  or  business  men's 
ssoclatlons  on  various  plans  among  which 


frontage    basis ;    the    construction    work    to 

done  by  a  contractor  or  by   the  local 

public    service    corporation.    In    which    case 

lumber  of  variations  In  the  form  of  con- 

ct  are  possible. 

b) — Payment  of  construction   and   ope- 
ing  charges  by  means  of  Individual  sub- 
scriptions. 

(c)— Payment  of  cost  of  Installation  by 
means  of  local  assessment  on  a  frontage 
basis;  the  system  when  completed  to  be- 
come the  property  of  the  municipality  and 
to  be  operated  as  a  part  of  the  municipal 
system ;  the  .local  association  paying  not 
only  the  cost  of  construction,  but  also  for 
the  excess  Illumination,  whereas  the  mu- 
nicipality stands  the  cost  Of  the  normal 
illumination. 

(d> — Payment  of  Installation  charges, 
maintenance  and  operating  costs  by  means 
of  general  special  assessment  exactly  as  In 
the  case  of  street  and  sidewalk  Improve- 
ments or  on  municipal  utilities:  the  same 
conditions  of  ownership  and  contract  ap- 
plying as  in  Item  (c). 

Conclusion.  The  many  considerations  in- 
volved In  the  selection,  construction,  opera- 
tion, maintenance  and  financing  of  a  street- 
llehtlng  system  are  so  complicated  and  In- 
terrelated that  It  Is  Impossible  to  lay  down 
any  definite  rules  except  In  the  most  gen- 
eral form.  It  may  safely  be  said,  how- 
ever, that  any  municipality  or  association 
contemplating  the  installation  of  a  modem 
street- lighting  system  should  first  obtain  a 
comprehensive  engineering  analysis  of  all 
factors  Involved,  which  analysis  should 
cover  the  following  points  : 

Intensities  of  Illumination  desired  and 
tvoe  of  unit  or  units  proposed  to  give  such 
Illumination:  type  of  standard  or  stan- 
dards required  to  support  the  units ;  type 
of  electrical  system  necessary  to  most 
economically  supply  power  to  the  lamps ; 
specifications  covering  all  labor  and  ma- 
terial necessary  on  the  work:  estimate  of 
costs  of  construction,  operation  and  main- 
tenance of  proposed  system  and  method  of 
financing  the   above  costs. 

With  this  information  In  hand  any  mu- 
nicipality or  association  Is  then  In  a  nosl- 
ton  to  proceed  with  thosftnanclng  and  In- 
stallation of  a  suitable  street-lighting  sys- 
tem and  by  this  procedure  the  most  eco- 
nomical and  satisfactory  conclusion  may  be 

STREET  LIGHTING  MASTARMS.  -See 
Mastarms.  street  lighting. 

STREET  LIGHTING  PENDANTS.— See 
Pendants,   street  lighting. 

STREET  LIGHTING  POSTS.— See  Posts, 
ornamental  and  plain  street  lamp,  con- 
crete; Posts,  ornamental  and  plain  street 
lamp,  Iron  and  steel. 

STREET  LIGHTING  UNITS.— See  Light- 
ing units,  ornamental  street. 

STREET  PILLARS.— See  Pillars,  street, 
for  underground  cable,  police  and  fire- 
alarm  boxes. 

STREET  SERIES  LAMPS.— See  Lamps, 
Incandescent,  street  series. 

BTREET  SPRINKLING  CARS.  —  See 
Sprinkling  cars,  electric  railway. 

STREET    SWEEPERS. —  See    Sweepers. 

"omes  are  provided  for  both  series  and  . 
multiple  street  lighting  circuits.  For  use 
on  the  multiple  circuits  the  body  consists 
of  a  socket,  usually  mogul  type,  with  a 
plain  cast  iron  protecting  cap,  threaded  to 
receive  conduit,  and  a  porcelain -enameled 
or  painted  steel  reflector  which  Is  fastened 
to  the  cap.     They  are  used  for  simple  mul- 
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tiple  circuit*  for  suburban  and  email  town 
service.  They-  are  rather  simple  affairs  and 
are  also  used  In  systems  where  compen- 
sators are  used  for  each  lamp. 

Series  street -lighting  circuits  sometimes 
provide  a  reactance  coll  or  regulating  coll 
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hoods  for  this  service,  therefi__.  _. 

a  porcelain  Insulating  head  with  a  protect- 
ing cap  or  canopy,  a  rnogul-base  lamp 
socket  with  the  reactance  coll  mounted 
above  It.  a  cast  Iron  reflector  holder  and 
steel     reflector     and     some  times     dtffusli 
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Manufacturer*: 

GENERAL     ELECTRIC     CO..     Schenec 
t_ady,_N,  T.     (Sea  adv.  pages  T"*  ' 

t"lJver' 

pool.    Ohio.      "Thomas." 
WK'JTINT,H()i:SK    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh.  Pa.     (Sec  display 

adv.  pages  1395-1402.) 
STREETHOODS,  COMPLETE,  BRACK- 
ET TYPE.— This  is  a  special  type  of  street 
lighting  unit  provided  with  a  flat  cone  re- 
flector and  a  protective  hood,  usually  made 
of  cast  iron  and  housing  the  socket  and 
cutout.  There  are  various  styles,  with  or 
without     enclosing     glassware,     and     with 

either  a  gla '-J  - 

The   fixture 

Manufacturers: 

A-A  Electric   Mfg.   Co..   The,   303   Center 

St..   Bridgeport,  Conn. 
BENJAMIN  ELECTRIC  MPO.  CO.,  Chi- 
cago,    New    York.    San    Francisco.    To- 
ronto.     (See    display    adv.    pages    1231- 
1234.) 
Fletcher    Mfg.    Co.,    302    E.    Second    St.. 

Dayton,  Ohio. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.     (See  adv.  pages  1203-1223.) 
LINE   MATERIAL    CO..    South    Milwau- 
kee. Wis.    (See  display  adv.  page  1278.) 
Piper   Co.,    Ltd..    The    Hiram    L.,    76    St. 

Rem!  St.    Montreal,  Que..  Can. 
WESTINQHOUSE    ELECTRIC    ft    MFG. 
CO.,    East    Pittsburgh.    Pa.      "Cutter." 
(See  display  adv.   pages  1395-1102.) 
8TREETHOODS,       COMPLETE,       SUS- 
PENSION TYPE.— Suspension  type  street- 
hoods  differ  from  the  bracket  type   (which 
see)  In  that  they  are  equipped  with  fittings 
for    suspension    from    —    


Manufacturers: 

A-A  Electric  Mfg.  Co.,  The,  303  Center 
St..   Bridgeport.  Conn. 

BENJAMIN  ELECTRIC  MPO.  CO.,  Chi- 
cago. New  York.  San  Francisco,  To- 
ronto.    (See    dieplay    adv.    pages    1231- 


Piper  Co..  Ltd..  The  Hiram  L.,  75  St. 
ncml  St,    Montreal.  Que..  Can. 

WBSTINOHOUSB  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  "Cutter." 
(See  display  adv.  pages  1395-1402.) 

STRETCHERS,   WIRE.— See  Grips,  wire. 

STRiEBY  ft  FOOTE  CO.— Newark.  N.  J. 
Manufacturer  of  pole  bands,  turnbuckles 
and  electric  railway  forginga.  President, 
W.  H.  Whittemore;  vice-president  and  sec- 
retary. H.  Karr:  treasurer,  C.  D.  Karr: 
sales   manager.  J.   H.   Lane.  Jr. 

STRINGING.— In  pole  line  construction 
stringing  Is  the  process  of  running  the 
wires  from  pole  to  pole  after  the  erected 
poles  have  been  equipped  with  crossarme 
and  Insulators. 

STRIPPERS,  CABLE.— See  Knives,  cable 
stripping  and  epllttlng. 

STRIPS,  RESISTANCE.— See  Ribbon 
sis  Lance. 

STRIPS,  STAGE  LIGHTING.  —  Stage 
lighting  strips  are  long  narrow  pieces  of 
metal  containing  several  Incandescent 
lamps.  They  are  used  for  illuminating  the 
stage  and  are  of  a  portable  nature,  so 
may  be  moved  wherever  needed.  Each 
lamp  receptacle  Is  mounted  in  a  separate 
outlet  box.  or  all  of  the  lamps  may  be  In 
one  Iron  or  steel  box.  The  metal  protect- 
ing casing,  which  Is  also  finished  and 
shaped  to  serve  as  a  reflector,  is  protected 


igalnst  corrosion.     They  are  provided  with 
i  special  cable  or   reinforced  cord. 
Manufacturer*:  ' 
NATIONAL   X-RAY    REFLECTOR   CO., 


I 

^^H  Also    see    Borders,    bunches, 

^^fl  footlights,   etc.;   and   display 

■»■■■■  adv.    page   H05.— Adv. 

Pcnnefather,  James  S.,   358  W.  43rd   St., 

New   York.  N.  Y. 
Standard      Mechanical      Equipment      Co. 
2020     Richardson      ' "         *-■-■'--       ""- 


236  W\  Jackson  Blvd.,  __.. 
cago.  111.  Standard  "X-Ray" 
proscenium  strip  contains 
11  X-Ray  units  for  75  or  100- 
watt  Mazda  lamps.  Color 
ft  am  en  are  supplied  -when 
specified.    Fitted  with  an  X- 


"Stan 


Dallas.     Tex. 

lo„  225  Pacific  St.. 
Brooklyn,   iv.    x. 

Western  Reflector  Co..  1221  W.  Madison 
St..  Chicago.  III.     "Western." 

8TRITE  AUTOMATIC  T0A8TEH  CO.— 
422  6th  Ave.,  S..  Minneapolis,  Minn.  Manu- 
facturer of  electric  toasters.  President.  M. 
E  Simpson:  vice-president.  Fred  Hansen; 
secretary.  H.  D.  Lennon;  treasurer.  Glen 
M.  Waters. 

STROHMEYER  A  ARPE  CO.— 130-141 
Franklin  St.,  New  York.  N.  Y.  Manu- 
facturer of  insulating  waxes.  Business  es- 
tablished 1882.  President.  F.  G,  Stroh- 
meyer;  vice-president  and  treasurer,  G. 
Forges;  secretary.  F.  E.  Wolters;  sales 
manager,  A.  H.  Hoffman. 

STROMBERO-CARLSON  TELEPHONE 
MFO.  CO.— Rochester.  N.  Y.  Manufacturer 
of  telephone  apparatus,  cables  and  supplies. 
Business  established  1802,  President.  G, 
W.  Todd:  secretary,  W.  M.  Angle;  treas- 
urer and  general  manager,  W.  Roy  Mc- 
Canne;  sales  manager,  George  S.  Scovlll. 
Main  office  and  factory.  1050  University 
Ave,,  Rochester,  N.  Y.  Branch  offices  and 
warehouses.  710  W.  Jackson  Blvd.,  Chi- 
cago. 111.:  Coca-Cola  BIdg.,  Kansas  City, 
Mo.;    35    McCaul    St..    Toronto,    Ont,    Can. 

STROMBERQ  ELECTRIC  CO.— Chicago, 
III.  Manufacturer  of  electric  time  record- 
ing systems.  President.  C.  M.  Crook;  vice- 
president  and  sales  manager.  E.  E.  Spen- 
cer ;  secretary,  A.  L.  Dennlston ;  treasurer, 
W.  P.  Martin,  Jr.  Main  office  and  fac- 
tory. 200  W.  Jackson  Blvd..  Chicago.  III. 
Branch  offices.  Boston,  Mass.;  New  Haven, 
Conn.i  Newark.  N.  J.;  Philadelphia,  Pa.: 
Baltimore,  Md.;  Pittsburgh.  Pa.;  Rochester. 
N.  Y;  Cleveland,  Ohio;  Cincinnati.  Ohio; 
Detroit.  Mich.;  Indianapolis.  Ind.:  Milwau- 
kee. Wis.;  Minneapolis,  Minn.:  Kansas 
City,  Mo.;  St.  Louie,  Mo.;  S  W  40th  St.. 
New  York,  N.  Y.  Sales  representatives. 
Blcher  A  Bratt,  Seattle,  Wash.:  Electric 
Sales  Co,,  Los  Angeles,  Cal. :  Richmond 
Machinery  Co..  Salt  Lake  City.  Utah. 

STROMI— Trade  name  for  solder  and  tin- 
foil manufactured  by  the  Standard  Rolling 
Mills   Co.,   353-307   Hudson  Ave.,   Brooklyn, 

n.  r. 

STRONG,  CARLISLE  A  HAMMOND  CO., 

TH  E.— Cleveland,  Ohio.  Manufacturer  of 
electric;  furnaces  and  steam  specialties. 
President.  E.  E.  Strong;  vice-president.  R. 
H.      Carlisle;      secretary,     H.     W.     Strong; 


plalne 


St.,  < 


,  in. 


STRONG  MACHINERY  A  SUPPLY  CO. 
—21  Walker  St..  New  York,  N.  Y.  Manu- 
facturer of  insulated  screw  drivers.  Busi- 
ness established  1808.  President.  Charles 
B.  Strong;  vice-president,  Louis  E.  Strong: 
secretary  and  treasurer.  Louis  Klselka; 
general   manager,  C.   E.  Strong. 

STRONG  MFG.  CO.— Sebring,  Ohio.  Man- 
ufacturer of  lighting  reflectors,  etc. 

STRONGHOLD.— Trade  name  for  ma- 
chinists' wrenches  manufactured  by  the 
Peck.    Stow    ft    Wilcox    Co.,    Southington. 

STRONGHOLD.— Trade  name  for  belting 

manufactured  by  J.  E.  Rhoads  ft  Sons,  IS 
N.  3rd  St.,  Philadelphia,  Pa. 

STROUD  ft  CO.,  E.  H,— 028-034  Fuilerton 
Ave.,  Chicago,  HI.  Manufacturers  of  coal 
crushing,  pulverising  and  stoking  machin- 
ery. Business  established  1806.  Sales  rep- 
resentative, Matteson  Co.,  Pioneer  BIdg., 
Seattle,   Wash. 

STROWGER.— Trade  name  for  automatic 
telephone  switchboard  apparatu"  manu- 
factured  by    the   Automatic   Elei 


.  Male;  vice-president,  William 


Main  office.  Pen  Argyl.  Pa. 


71S  brlUS  BIdg..  Chicago,  ill.;  0353  Vim 
wood  St.,  Detroit.  Mich,;  Waco,  T«~  "  "' 
Frlck    BIdg.  " " 
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,     Pittsburgh,   Pa.;    (22 

•jin   eoutn  BIdg.,  Boston,  Mass. 

STRUCTURAL  STEEL  FOR  OUTDOOR 
SUBSTATIONS,  ETC.  —  Structural  steel 
ueed  In  the  construction  of  outdoor  sub- 
stations, transformer  platforms,  special 
steel  structures,  .etc.,  consists  of  angles, 
channels,  I-beams.  T-bars  and  T-rails. 
flats,  etc.  These  forma  do  not  differ  any 
from  other  structural  steel  shapes,  for  use 
in  buildings,  etc..  except  that  special  at- 
tention must  be  given  to  prevent  corrosion 
from  the  constant  exposure  to  the  ele- 
ments. This  means  that  the  steel  must  be 
thoroughly  cleaned  and  painted  or  galva- 
nised,  usually  before  being  shipped  out  on 

Manufacturers: 

Algoma    Steel    Corp.,    Ltd.,    Sault    Ste, 

Marie,   Ont.,   Can. 
Atlas  Iron,  Wire  ft  General  Metal  "Works, 

815-817   Queen    St..   W„    Toronto,    Ont,, 

Can. 
BATES      EXPANDED     STEEL     TRUSS 

CO.,    208    S.    LaSalle    St..    Chicago.    111. 

(See  display  adv.  page  1353.) 
Bowie   Switch   Co.,  Nevada.  Bank  BIdg.. 

San  Francisco,  Cal. 
Burke  Furnace  Co.,  320  E.   North  Water 

St.,   Chicago,   III. 
Canadian  General  Electric  Co.,  Ltd.,  til 

King  St.,  W.,  Toronto,  Ont,  Can. 
Carnegie 'Steel  Co.,  Carnegie  BIdg.,  Pitts- 
burgh, Pa, 
Coombs  ft  Co.,  R.  D.,  20  Church  St..  New 

York.  N.  Y.  • 

Erie    Steel    Construction   Co.,   015   Hay- 

barger  Lane,  Erie,  Pa. 
Fabricated    Steel    Products    Corp.,    Lee- 

tonia.  Ohio. 
Flour  City  Ornamental  Iron   Co..  27th  SL 

and  2Sth  Ave..  S..  Minneapolis.   Minn. 
International    Steel    Tie    Co.,    The,    18702 


SCHWEITZER   ft   CONRAD,  INC,  4411- 

4429  Ravenswood  Ave.,  Chicago,  111. 
Southern  Electrical  Equipment  Co.,  Char- 


ection   of  overhead   transmission   lines 

nd    the    necessity  or  having  facilities   for 

•Itching  the   i .... 


emergencies  t 


t  can  be  done  on  poles  with  special 


...  -._,. operated  die- 
connectives  controlled  from  below,  and  the 
necessary  Insulators   for  bringing  the  con- 
nections to  the  switches.     Ample  clearance 
must   be  provided  from  ground  and  other 
phases,   and  with  the   higher  voltage   this 
requires  a  structure  of  considerable  also. 
Manufacturers: 

Arch  bold -Brady  Co.,  Syracuse,  N.  Y. 
BATES     EXPANDED     STEEL     TRUSS 
CO..   208  S.   LaSalle    St..   Chicago,   rll. 
(See  display  adv.   page  1258.) 
Canadian  General  Electric  Co.,  Ltd.,  Ill 
King  -----     -  -    ■      - 

Coombs    _     _-..    ...    . 

New  York,    N.    Y. 
Erie    Steel    Construction    Co.,    816    Hay- 

barger   Lane,    Erie,   Pa. 
Fabricated   Steel    Products    Corp..    Lee- 

tonla,  Ohio. 
Flour  City  Ornamental  Iron  Co.,  nth  SL 

and  28th  Ave..  S..  Minneapolis,  Minn. 
HUBBARD  ft  CO..  0301  Butler  SL,  Pitts- 


Walsh  ft  Weldner  Bailer  Co.,  The,  Chat- 
tanooga. Tenn. 

STRUTHERS-WELLB  CO.— Warren,  Pa. 
Manufacturer  of  penstocks,  storage  tanks 
and  other  steel  plate  construction.  Busi- 
ness established  1851.  President,  K.  M. 
Andrews:  vice-president.  E.  D.  Wetmore; 
vice-president  and  Bales  manager,  R.  8. 
Hall;  secretary,  E  A.  Arnold;  treasurer, 
R.  C.  White;  general  manager,  H.  W.  Co- 
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narro.      Main    office,   Warren,    Pa.      Branch 
office,  SO  Church  St.,  New  York,  M.  T. 
STUART.— Trade   name   for   attachment 

Slugs  manufactured  by  the  Peerless  Light 
o.,  663  W.  Washington  Blvd.,  Chicago,  111. 
STUART.  HOWLANQ     CO.— Congress    & 


Purchase  Sts.. 


i.  Mass.     Manufactur- 


1 15  ford  M.   Stuart. 

STUART  PRODUCTS  CORP.— (SB  Wash 
Ington  Blvd.,  Chicago,  111.  Manufacturer 
of  dry  batteries  and  phonograph  lights. 
President.  M.  H.  Herskoviti;  vice-presi- 
dent and  general  manager,  William  Her- 
skovltx;  secretary  and  treasurer.  Abraham 
Herskoviti. 

STUBS'  IRON  WIRE  GAGE.— Another 
name  for  the  Birmingham  Wire  Qage. 
which  see. 

STUCCO  APPLYING  MACHINES,  MO- 
TOR-DRIVEN. —  Machines  consisting  of 
mixing  chambers  together  with  suitable 
pumping  mechanism  for  forcibly  projecting 
thin  mixtures  of  cement  or  stucco,  through 
a  hose  and  nuzzle  to  coat  surfaces  of  build- 
ings, tunnels,  etc. 

Manufacturer: 

Hodges  Stucco  Machine  Co..  The.  3818 
Co  I  era  In     Ave.,     Cincinnati,     Ohio. 

"Hodge*." 

STUCKI  CO.,  A.— 419  Oliver  Bids..  Pitts- 
burgh, Pa.  Manufacturer  of  side  bearings. 
-  Business  established  1908.  A.  stuck!, 
proprietor. 

STUDIO  LAMPS.— See  Lamps,  blue- 
printing, photoengraving  and  photographic. 

STUDIO  LITE.— Trade  name  for  com- 
mercial lighting  fixtures  manufactured  by 
the  Lighting  Studios  Co.,  2!0  W.  42nd  St., 
New  York.  V.   Y. 

STUDS,  FIXTURE.— Small  metal  fittings 
with  a  nipple  for  fastening  a  fixture  stem 
to  the  stud  and  three  or  four  slotted  or 
drilled  feet  for  attachment  by  bolts  to  an 
outlet  box.  The  studs  are  made  hollow, 
that  la  the  hlckey  type,  or  solid  for  straight 

Manufacturers: 


e  St.,  New  York. 


Grabler  Mfg.    Co.,   The.   Cleveland,   Ohio. 

Harwd'Blectric  Co..  525  W.  Von  Buren 
St..   Chicago   .III. 

MACALLEN  CO.,  THE,  It  Macallen  St., 
Boston,   Mass.    (insulated) 

Michigan   Stamping    Co..   Detroit.  Mich. 

M.  S.  W.  Mfg.  Co..  Inc..  1527-1629  Niag- 
ara St.,  Buffalo,   N.   Y. 

National  Acme  Co.,  The.  B.  131st  St., 
&  Colt  Rd.,  Cleveland,  Ohio.  "Namco." 

National  Acme  Co..  The,  278  De  Cour- 
celles.  Sf_   Henri.   Montreal.  Que.,  Con. 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh,  Pa.  "Na- 
tional" fixture  studs  are  stamped  from 


er  than  any  other  fixture 

market,  "National"  fixture  studs  are 
aherardlzed.  the  only  method  through 
which  they  can  be  uniformly  protected 
against  corrosion.  See  display  adv. 
pages  1802-4.— Adv. 

Pratt-Chuck  Co.,  The  ,  Frankfort,  N.  Y. 

RATTAN  MFG.  CO.,  THE,  552  State  St., 
New  Haven,  Conn,  (See  display  adv. 
page  1808.) 

3  cb  warts  &  Bra..  S.  Robert,  729-31 
Broadway,  New  York.  N.   Y.     "Esrob- 


THOMAS  &  BETTS  CO.,  THE',  63  Vesey 
St..    New  York,   N.   Y.      "T,   &  B." 

STUDY,  DEVELOPMENT,  FOR  TELE- 
PHONE SYSTEMS.— Any  consideration  of 
the  amount  and  location  of  telephone  busi- 
ness which  may  be  expected  In  the  future. 
Though  based  on  many  facts  gathered,  the 
findings  are  largely  based  on  Judgment  and 
are  full  of  error.  Unforeseen  factors  arise 
which  upset  the  most  carefully  made  study, 
yet  It  pays  to  look  ahead  as  far  as  can  be 

STUPAKOFF   LABORATORIES,   THE 

6617-6627  Hamilton  Ave.,  Pittsburgh,  Pa. 
Manufacturer  of  pyrometers,  Nemst  lamps 
and  high  temperature  porcelain  Insulators. 
STURDY— Trade  name  for  Ignition  colls 
and  heating  device  plugs  manufactured  by 
the  Gray-Heath  Co.,  644  N.  Parkslde  Ave., 
Chicago  ,111. 


;   fans,    blower 


Kcner 

I860.  PresldentT  E.  N.  Fobs;  vice-presi- 
dent and  general  manager.  E.  B.  Freeman; 
secretary.  Noble  Fobs;  treasurer,  B.  S. 
Foss;  sales  manager.  H.  W.  Page.  Main 
office,  Damon  St.,  Hyde  Park,  Boston. 
Mass.  Factories,  Hyde  Park,  Mass.,  and 
Gait.  Ont.,  Can.  Branch  offices,  308  Wal- 
ton Bldg..  Atlanta,  Ga.;  555  John  Hancock 
Bldg.,  Boston.  Mass.;  100  Bedford  Ave., 
Buffalo,  N.  Y.;  630  S.  Clinton  St.,  Chicago. 
Ill,;  804  Provident  Bank  Bldg,,  Clnt-lnnatl. 
Ohio;  330  Guardian  Bldg,,  Cleveland,  Ohio; 
3411    Knight    St.,    Dallas.    Tex.;    408    Mar- 

-'—   Bldg..    Detroit.  Mich.;   36 '   "' 

■d.   Conn.:  412  Reliance  B 
y.  Mo.;  804  Metropolitan  J_.   . 

-- .-polls,     Minn.;     R2    Vnnderbllt    

New  York,  N  ¥  ;  136  N.  3rd  St.,  Phila- 
delphia. Pa.;  711  Parks  Bldg.,  Pittsburgh, 
Pa.;  1024  Granite  Bldg.,  Rochester,  N.  Y.; 
20S6  Railway  Exchange  Bldg.,  St.  Louis, 
Mo.;  818  Mclntyre  Bldg..  Salt  Lake  City, 
Utah;  1006  Loan  &  Trust  Bldg.,  Washing- 
ton, D.  C.j  759  Monadnock  Bldg,.  San 
Francisco.  Cal.;  1106  White  Bldg.,  Seattle. 
Wash.:  404  New  Blrks  Bldg.,  Montreal. 
Que..  210  Lumsden  Bldg.,  Toronto,  Ont, 
914  Somerset  Block,  Winnipeg,  Man.,  Can. 

SU-DIG. — Trade  name  for  spark  plugs 
manufactured  by  the  Superior  Motor  Power 
Co.,  75  Spring  St.,  New  York,  N.  Y. 

SUB  BASE.— The  structure  beneath  the 
base  of  and  supporting  an  electrical  ma- 
chine. Also  a  porcelain  or  other  Insulating 
part  below  the  bl 

■■'in 

fng    ..._         ._ 

-tor  Machine  Co..  De  Kalb,  III. 

SUBMARINE  CABLE  TELEGRAPHY.— 
Comparatively  short  lengths  of  submarine 
telegraph  cable  were  laid  as  early  as  the 
year  1861.  In  1856  a  cable  was  laid  be- 
tween a  point  In  Nova  Scotia  and  a  point 
In  Newfoundland.  85  miles  apart.  Between 
1857  and  1866  four  attempts  were  made  to 
connect  America  and  Europe  by  submarine 
cable.  Satisfactory  communication  was  es- 
tablished on  July  27.  1866.  Additional 
cables  were  laid  In  1ST3.  1874,  1890,  1894, 
1900,  1901,  1905  and  thereafter,  until  at  the 
present  time,  there  are  submarine  strands 
connecting  points  In  the  United  States  and 
Canada  with  points  In  Europe — England, 
Ireland,  France  and  Germany.  In  1903  the 
Pacific  Ocean  was  spanned  by  a  cable 
stretching  from.  Bamfield  Creek,  British 
Columbia,  to  Australia,  followed  shortly 
afterwards  by  an  American  cable  laid  by 
the  Commercial  Pacific  Cable  Co,,  from  San 
Francisco  to  Honolulu  (Hawaii)  the  Phil- 
ippines (with  connections  to  Japan  and 
China)  and  to  Australia.  Since  I860  there 
has  been  an  American  cable  to  Cuba,  and 
since  1882  cable  connection  with  points  in 
South  America. 

At  the  present  time  there  are  about  300,- 
000  miles  of  submarine  cable  In  use,  hav- 
ing been  laid  at  a  cost  of  approximately 
1350,000,000.  and  In  the  various  waters 
of  the  globe  more  than  fifty  cableshlps  are 
employed  In  maintaining  and  repairing 
these  submarine  lines.  With  the  exception 
of  the  United  states  Signal  Corps  cable 
between  Seattle,  Wash.,  and  Valdes, 
Alaska.  (1,726  miles)  practically  all  of  the 
submarine  cable  In  use  was  manufactured 
in  England,  and  British  companies  own 
the  only  modem  deep-sea  cable -laying 
ships.  Apparatus  used  In  equipping  cable 
terminal  offices  also  has  been  manufactured 
mainly  by  BrltlBh  companies.  However. 
developments  to  take  place  In  the  near 
future  are  likely  to  attract  the  attention 
of  American  manufacturers  to  this  sub- 
stantial and   profitable   field. 

Since  the  advent  of  radio  telegraphy 
there  has  been  a  tendency  to  weigh  well 
all  proposals  for  cable  extension,  but  as 
radio  has  progressed  It  has  become  ap- 
that  both  of  these  methods  of  long 


distance   communis 
tlnctlve    fields    of    useruinesi 
■ing  In  a  complementary 


l  dls- 


late    war    cable    maftu- 
~    supplied   with   orders 


the    c1l__    ._     . 

for    deep-sea   cable    whfcn~  wTll    keep   their 
-vorksgolng  at  full  capacity  for  many 


_  - r.  - .  in  cable  ter- 
minal apparatus  the  speed  at  which  a  sub- 
marine cable  may  be  operated  has  about 
doubled  In  the  post  twenty  years.  Orig- 
inally, the  mirror  galvanometer  was  the 
only  receiving  Instrument  employed.  This 
was  supplanted  by  Kelvin's  siphon  re- 
corder, by  means  of  which  the  incoming 
signal   Impulses  are  marked  on   a  moving 


negative 


ndlng  end.     The  recorder  Is 

widely  used.     During  rect~" ~ 

ber  of  Ingenious  relays  hi 


'still 


in  Invented 

.,    .,.  nected  directly  Into  the 

cable  circuit  such  as  the  Brown  "drum" 
relay,  the  Gulstad  vibrating -armature  re- 
lay, the  Bruce  relay,  the  Mulrhead  gold- 
wire  relay,  the  Heurtley  magnified,  and  the 
Dixon  selenium-cell  relay  system.  Prac- 
tically all  of  the  deep-sea  cables  are  oper- 
ated duplex,  the  number  of  words  passed 
In  each  direction  simultaneously  ranging 
from  30  to  60  per  minute. 

The  apparatus  required  at  a  cable  ter- 
minal station,  where  the  cable  Is  duplexed, 
consists  of:  Terminal  line-battery,  total 
voltage  50;  one  aet  of  sending  condensers 
(line  side  40  to  SO  mf.):  one  set  of  sending 
condensers  (artificial  line  40  to  80  mf.); 
one  apex  resistance  unit  in  tenths  of  an 
ohm:  one  signaling  key:  one  automatic 
transmitter;      one      siphon      recorder;      one 

X)  10.000 


ictic 


of  v 


iult 


the  cable;   

ance  of  magnetic  shunt.  One  artificial 
cable  representing  electrical  characteristics 
of  the  real  cable  as  nearly  as  possible;  one 
subdivided  condenser,  divisions  as  low  as 
0.01  mf.;  one  rheostat  from  1  to  100  ohms; 
two  rheostats  from  1  to  500  ohms;  one 
rheostat  from  1.000  to  200.000  ohms:  two 
rheostats  from  1  to  10,000  ohms;  one  reli- 
able set  of  lightning  arresters. 

SUBMARINE  CABLES.  — See  Cables, 
light  and  power,  submarine;  Cables,  tele- 
phone and  telegraph,  submarine. 

SUBMARINES,  SPECIAL  ELECTRICAL 
EQUIPMENT  FOR.  —  Submarine  vessels 
*     *   of  electrical   equipment 


nr.ri 

d 

pcritl 

on  th 

s  equipme 

of  a 

-  avallabl 

Is 

lilt! 

<;.    mi 
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rate   from 

lowering  devices,  steering  mechanisms, 
ventilating  and  other  machines;  electric 
power    Is   also    used    for    signals,    lighting. 

While  the  submarine  Is  operating  on  the 
surface  a  prime  mover  Is  operated  which 
drives  a  generator  supplying  current  for 
most  of  the  operating  mechanisms  and  for 
charging  the  storage-  battery.  This  re- 
quires a  high  class  of  equipment,  as  It 
must  be  very  rugged  and  dependable.  The 
equipment  Is  very  often  special  in  its  ap- 
plication and  Is  always  made  to  meet  very 
exacting  requirements  of  the  naval  author- 
Manufacturer*: 
DIehl  Mfg.  Co..  The,  Trumbull  St..  Ellza- 

b-Mhpurt.  N,  J. 
EDISON    ELECTRIC    APPLIANCE 

"V.  Taylor  St..  Chit 

"Hotpoint" 

„'  and  hiiatl..r 

.   ...    adv.  pages   1292-1293,) 
UKNERAT,     ET.KCTRIC     CO..     Schenec- 
tady. N,  Y.    (See  adv.  pages  1103-1)210 
Seldler-MIner     Co.,     36     E.     Lamed     St., 

Detroit.  Mich.      "S-M." 

WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.     (See  display 

adv,   pages  1395-1402.) 

SUBSTATIONS,   AUTOMATIC— The   d*- 

■  —  ■■"■*-■    --  ->--■--  substations  at  points 


ike  It  possible  to  opera ti 
tomatlcalty.  The  use  of  auumiaui:  nuu- 
itlons  is  of  particular  value  In  remote 
nmunltles  and  atpolnts  on  electric  rall- 
,ys  where  It  Is  difficult  to  maintain  volt- 


--■■-.  -. -, Lgo.  m. 

("Hughes".       "Hotpoint",       "Edison" 
...  „.-,-  coding.  and  heating.)  (See  dis- 


If  a  short -ctrcut 


s  and  holds 
■   r  opening 


falls  below  a 
i  stops  when   It  g 


r  Is  started  wher 


desire    value.      Also  see    Substations, 

railway,  automatic. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Sehenec- 
'    *      ■-   —     —       ■-  can  rurtl[Hrl 


unreliable  sources 
of  power.  The  shorter  line  sections 
eliminate    excessive    line    drop    and    a 


SUBSTATIONS 


E  M  F  ELECTRICAL  YEAR  BOOK 


SUBSTATIONS 


smaller  part  of  the  1ln<_  ._ 

any  one  time,  thus  reducing  the  muo 
Of  repair  and.  therefore,  the  duration 
of  signal  delays.  Automatic  sub- 
stations require  practically  no  attend- 
ees  adv.    pages    1203-1223.— Adv. 

SUBSTATIONS,  CONSUMERS'.  —  This 
applies  to  Installations  of  high-tension  con- 
verting equipment  which  are  located  on 
the  premises  of  large  consumers  of  energy. 
They  are  sometimes  referred  to  as  trans- 
former rooms  when  the  equipment  consists 
chiefly  of  transformers.  In  the  case  of 
large  Industrial  consumers  supplied  from 
overhead  lines  the  service  Is  most  often 
supplied  from  an  outdoor  Installation  of 
transformers,  with  fuses,  arresters  and  ac- 
cessories, such  as  are  described  under  Sub- 
stations, outdoor.  These  will  not  be  fur- 
ther discussed   here. 

The  Indoor  substation  contains  trans- 
high -tension  control  equipment 
letimes  d-c.  converting  equipment. 
itiui  transformers  of  over  100  kw.  ca- 
pacity there  Is  an  oil  switch  of  the  tank 
type  with  overload  relay,  disconnects  to 
Isolate  the  switch  from  the  Incoming  line, 
and  high-tension  bus  supports  to  carry  the 
connection  from  the  switch  to  the  trans- 
formers. If  the  energy  la  sold  as  un- 
transformed  energy,  there  must  be  current 
and  pressure  transformers  for  the  watt- 
hour  meter,  which  is  placed  on  the  high- 
tension  side  of  the  transformer.  In  such 
substations  the  entire  equipment  (except 
metering)  Is  Installed  at  the  consumer's 
expense  and  remains  his  property. 

With  very  Important  service,  where  an 
Interruption  represents  a  serious  loss  be- 
cause of  the  nature  of  the  manufacturing 
process.  It  Is  usual  to  provide  two  sources 
of  supply.  In  such  cases  there  must  be  an 
oil  switch  on  each  Incoming  tap  with  bus 
connections  so  arranged  that  the  trans- 
formers may  be  thrown  to  the  other  line 
in  an  emergency.     This  calls  for  Interlock- 

the   two  lines  being  thrown  In  togethi-. 

With  a  loop  connection  each  Incoming 
line  must  be  equipped  with  an  oil  switch 
capable  of  breaking  the  line  current.  There 
must  be  a  high-tension  bus  Into  which 
each  side  of  the  loop  is  connected  and 
from  which  a  tap  Is  taken  to  the  trans- 
formers. The  transformer  tap  must  havt 
a  separate  oil  switch  with  overload  relay 
The  line  switches  are  equipped  with  re- 
verse-power  relays  or  some  other  protec- 
tion which  will  cut  out  only  one  side  of 
the  loop  In  caae  of  trouble.  In  such 
the  line  switches  and  protective  relays  are 
placed  In  a  separate  room  and  remain  the 
property  of  the  power  company,  w'  " 

*      -    '  "'tch   and   equipment  _ 

n  became   the  property  of 


With  very 
5,000  kw.)  t 
equipped  will 


large 


:a,M<i 


outdoor    substations 
ingly  ct 

tlons  at  voltages  above  50,000  necessitate 
buildings  of  unusual  size  for  the  housing 
of  the  transformers  and  switching  equip- 
ment In  high-tension  substations.  This 
suggested  the  desirability  of  Installing  the 
transformers  and  high-tension  switches 
outdoors  and  saving  the  cost  of  the  greater 
part  of  the  building.  Transformers  were 
equipped  with  weatherproof  types  of  por- 
celain bushings  and  oil  switches  were  de- 
signed for  outdoor  service.  The  bus  con- 
nections were  supported  by  timbers  and 
poles,  and  In  later  Installations  by  steel 
skeleton  framework.  The  lightning  arrest- 
ers, disconnecting  switches,  fuses  and  other 
auxiliary  equipment  were  suitably  modified 
and  the  outdoor  substation  became  the 
usual  thing. 

With  the  extension  of  high-voltage  dis- 
tribution lines  to  towns  and  outlying  In- 
dustries, the  outdoor  Installation  or  trans- 
formers and  protective  equipment  followed 


The 


ulpm. 


t    for 


a  town  requiring  less  than  100 ,,.. 

of  a  platform  for  the  transformers,  fuses, 
lightning  arresters  and  In  some  cases  a 
watt-hour  meter  to  record  the  total  en- 
ergy delivered.  The  platform  may  be  of 
timbers  supported  by  two  poles  or  a  steel 
tower.  Steel-tower  installations  have  been 
worked   out  by   seve-- "   


These  usually  contain  fuses  of  the  car- 
bon tetrachloride  or  expulsion  type  on  the 
primary  side  of  the  transformers.  The 
fuses  are  arranged  conveniently  for  re- 
placement and  for  use  at  primary  dlscon- 
nectives  In  case  It  Is  necessary  to  work 
on  the  transformer. 

Horn-gap  lightning  arresters  are  provided 
for  the  protection  of  the  transformers, 
and  these  are  accompanied  by  resistances 


s  In   t 


■    both.      The    ill.       . 

without  ground  resistance  Is  likely 

ruptions  by  opening  the  clr- 

joint  of  supply.     The 

Ing  a   dlschargr 

therefore  be   limited  by  resistance 

If  the  substation  supplies  service  at  2.300 
volts  to  a  town,  a  meter  Is  provided  bl 
some  companies  on  the  2.300-volt  mains  ai 
a  check  on  the  distribution  losses  In  th< 
town.  If  to  a  mine  or  factory  the  voltagi 
Is  usually  230  or  440  and  the  meter  Is  1o 
cated  Inside  the  first  building.  The  curreni 
and  potential  transformers  when   requh 


the 


_ used    ■..„ 

weather  In  suitable  boxes,  as  they  a 

suitable    for  outdoor  work. 

In    larger    Installations    the    transformer) 
are  placed  on  the  ground  within  a  suitable 
simllai 

the  nole  top 


which  thi 
Is  necesei 

iltted  and 


vlded 

itlon  can  be  "killed"  If  It 
work  on  them.     The   fuses 


instead.      This    lncrei 

ind  usually  results  in 

chased  for  the  purpose,  or  (In  the 

an  Industry)  ar*  — 

substation. 
If  the  regula 
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ound    ares 

:lng  pur- 

ilde   for  the    use   of  thi 


f  the 
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—  -.  , _-.  -Jtdoor  type  auto- 
matic potential  regulator.  This  apparati 
Is  made  adjustable  for  different  values  i 
line  drop  and  gives  much  more  satisfactory 
service  than  Is  possible  from  the  a  vera 
high-voltage  line  without  regulators.  T 
regulator  must  be  Inspected  periodically 


lously. 


tall  mot 


fished    at   Junctions   of   high-tent. _ 

These  are  generally  used  only  for  discon- 
nective purposes  and  are  therefore  not  in- 
tended to  open  any  considerable  amount  o: 
energy-  Pole-top  knife  switches  are  ar- 
ranged for  this  purpoae  with  connecttns 
rods  to  make  the  opening  of  the  thref 
Doles  simultaneous.  These  are  ther 
brought  down  to  a  handle  which  I"  »*™>.. 
slble  to  the  patrolman  and  can 
"  ratlor 


kert 


>    take 

revent  damage  t 


if  switch  contacts. 
The  outdoor  substation  reaches  Its  most 
•plentlous  form  in  systems  where  high- 
.,,„„.,  .,_._   , ......  e-ioflo)  ftrt,  brollKht  to 

■ssure  is  reduced  to 
■oltage.  such  as  13,- 
i  neighboring  towns 


Int  wher 


large  city.  In'  such" cases "th'e""hlgher"ilm 
Is  of  the  suspension -Insulator  tvpe  ant 
the  line  conductors  are  terminated  on  t 
dead -en  ding  tower  through  strain  insula- 
tors. These  structures  are  placcci  ow  the 
stenoown  transformers  and  oil  switches 
which  are  of  large  capacity,  and  occupy 
fl  considerable  ground  area.  The  connec- 
tions  from    the    high   line   to   switches   and 
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1    insu 


<    In 


the    o 

d  must 

fficif  nth- 

space  oe 

oupled  by 

the 

trans 

The 


n    Inside    Installatit 
istallatlon  Includes  space  for  a  set 
the    tank    type. 


of   Itghtnii  _ 

with  disconnects  and  chi 

Is  accompanied  by  the  necesnary  switches 
and  disconnects    for  the  outgoing  lines,   If 

Where  the  outgoing  lines  BO  to  city  sub- 
stations by  underground  routes  a  building 
and  the  usual  Indoor  type  of  oil  circuit 
breakers  are  generally  provided  with  a 
standard    Indoor    type   of  construction. 

SUBSTATIONS,  OUTDOOR,  COMPLETE 
OR  UNIT  TYPE.— Complete  or  unit  type 
outdoor  substantlons  are  made  to  provide 


a  substantial  and  efficient  equipment  for 
supplying  power  and  lighting  current  to 
small  towns  or  to  Industrial  customers. 
The  substations  are  connected  to  the  high- 
tension  transmission  lines  of  the  power 
companies  and  operate  without  an  attend- 
ant, requiring  only  periodic  Inspection. 
They  conelst  essentially  of  a  bank  of  step- 
down  transformers  with  complete  protec- 
tive fuses  or  oil  circuit-breakers,  arresters, 
choke  colls,  horn  gaps  and  sometimes  with 

The  unit  type  design  has  the  Important 
advantage  that  It  Is  much  lower  In  cost 
per  kv-a.  capacity  than  any  Indoor  sub- 
station and  than  other  outdoor  substations 
constructed  according  to  special  designs. 
The  equipment  la  standardised  and  may- 
be   used    for    varied    distribution    require- 


San  Francisco.  Cal. 
DELTA-STAR  ELECTRIC  CO.,  2133-245U 
Fulton  St.,  Chicago,  III.  The  "Unit 
Type"  construction  which  Is  standard 
with  this  company,  makes  It  possible 
to  construct  a  wide  variety  of  designs 
of  substations,  example  shown  In  cut 
below.    When    it   becomes  necessary  to 
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add  to  the  capacity  of  a  substation 
built  of  these  parts.  It  Is  only  neces- 
sary to  repeat  orders  for  parts  already 
In  use.  Damage  Is  easily  and  quickly 
repaired.  The  appearance  of  the  sub- 
station when  complete  Is  creditable, 
and  floes  not  detract  from  the  value  of 
neighboring  properties,— Adv. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  &  Wood  Sts„  Philadelphia 
Pa,  Substations  equipped  complete 
and  specially  fitted  for  every  condi- 
tion. See  display  advertisement  on 
page  1 201  .—Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Large  or  smaU  outdoor 
transformer  substations  complete  or 
any  of  the  component  apparatus  for 
assembly  by  customer.  The  outdoor 
substation  Is  a  useful  adjunct  which 
enables  the  operating  company  to  sup- 
ply commercial  power  from  any  high- 
tension  system  and  thus  enlarges  the 
field  Tor  service  at  a  low  Initial  cost 
and  expense  for  maintenance.  Trans- 
formers supplied  with  O-E  substations 
give  successful  outdoor  operation  under 
greatly  varied  climatic  conditions  where 
a  reliable  weather-proof  construction 
Is  essential.  Standard  sixes  and  volt- 
age ratings  have  been  established  to 
cover  all  outdoor  substation  require- 
ments. o-E  outdoor  substation  ap- 
paratus Is  described  In  Bulletin  47706 
A.  Other  O-E  service  In  electric  power 
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Maxwell    Engineering     &    Mfg.     Co.,     61 

Broadway,  New  York.  N.  Y.  "Memco.* 

SCHWEITZER  &  CONRAD.   INC..  4431- 

4439     Ravenswood    Ave.,     Chicago,     111. 

"S.  &  C." 

WESTINGHOUSE    ELECTRIC    &    MPQ. 

CO.,  East  Pittsburgh,  Pa.     (See  display 

adv.    pages  139B-H02.) 

SUBSTATIONS,      PORTABLE,      COM 

PLETE. — Substations    designed    for    ready 

transportation     from    place     to    place     art 

found   advantageous    to    take    care   of  sea 

nonal  variations  of  load,   chiefly  In  electrl' 

railway  service.     Where  extra  cars  are  pu_ 

on  for  a  Tew  days  to  take  care  of  a.  county 

'-'"   -T  other   puhllr 
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uiv    y«ir,    a   jjuruiuie    suosiation    serves    a 
very  useful  function  In  keeping  up  schedule 
speed    under    abnormal    traffic    eondlth 
The  portable  substation  consists  of  tn 

formers,    motor-generator    or    synchron 

converter,     and    the    necessary    switching.- 
control  and  protective  equipment;  t"  " 
-"■    '    J      "    "       "         The  high 


the 


i    line 


the    subst 


iction  from  the  generator  or  converter 

-  'rolley  line,  and  a  siding  for  the  car. 

"*  *  "  be  brought  Into  serv- 

j^i  w  »  icw  nuiui  whenever  needed.    When 

not  needed  It  Is  stored  at  a  car  barn  where 

It  la  given  such  care  as  may  be  required. 

Manufacturers: 

Bowie   Switch    Co.,    Nevada   Bank  Bldg  , 

San  Francisco,  Cal. 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Portable  substations,  con- 
sisting of  synchronous  converter  or 
motor  generator,  transformers,  switch- 
board and  accessories  arranged  ready 
'•"■  operation  In  a  specially  built  car. 
'-  "*"  in  some  cases  has  saved  the 
spare  unit  In  several  sub- 
See    adv.    pages    1203-1223.— 


Broadway,  New  York,  N.  Y.  "Mi 

Railway    &    Industrial    Engineering    Co., 

Qreensburg.  Pa.     "R.  and  1,  E." 
Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.      "Standard- Baltimore. " 
WESTINQHOUSE    ELECTRIC    &   MFG 
Co.,    East    Pittsburgh.    Pa.      "Burke." 
(See   display  adv.  pages  1395-1402.) 
SUBSTATIONS,     RAILWAY    AUTO- 
MATIC. —  Automatic    railway    substations 
are  sometimes  used  on  electric  Interurban 
and    city   lines.      They    are    being   Installed 
where  the  operating  cost  represents  a  large 
percentage  of  the  yearly  charge,  and  have 
proven  successful  for  varied  conditions  of 
railway  service.     Automatic  substations  are 
also  used  for  lighting  and  power  service  and 
for  water  power  developments  up  to  about 
2.000  kw.     The  stations  perform  practically 
all    or    the    functions    usually   deiegati  *    *" 


Sectlonafized  lines  usually  "have 
one  substation  for  each  section  which  may 
be  about  8  to  10  miles.  They  operate  by 
starting  or  stopping  the  station  in  response 
to  power  demand,  by  the  action  of  relays 
tending  to  keep  the  trolley  potential  at  or 
r._„.-    »h=   normal   operating   value.     They 


chronoue  conv< 


suitable   voltage   r 

rter  or  motor- generator  se 


-Ided     and     the 
in  a  definite  se- 
ilpment 


Huence.      There   is  a  little  mo.„ 

than   Is   found  In  an  ordinary  sul 

take  care  of  additional  functions  not  ordi- 
narily provided  In  manually  operated  sta- 
tions. Protective  equipment  Is  very  im- 
portant, as  the  stations  may  be  subjected 
to  heavy  overloads  at  tiroes  and  the  serv- 
ice must  not  be  Interrupted.  If  the  power 
supply  should  fall  while  a  car  is  in  the  sec- 
*' '  "b   arranged    to 

Manufacturers; 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Automatic  stations  are 
now  available  for  application  as  fol- 
lows: Synchronous  converters  and  syn- 
chronous motor-generators  for  railway, 
lighting,  mining  and  industrial  service; 


in-motor  generators  for  railway, 
and  Industrial  service;  syn- 
is  condensers  for  transmission 
service;  battery  charging  sets;  hydro- 
electric generators;  and  alternating 
current  feeder  stations.  Each  equip- 
ment, excepting  the  feeder  station  Is 
arranged  to  start  under  predetermined 
conditions  and  continue  operating  as 
long  as  these  conditions  exist.  These 
may  be  demand  for  power,  operation 
of  a  time  switch,  normal  stream  How, 
etc.  The  equipments  are  arranged  to 
shut  down  under  certain  other  prede- 
termined conditions.  They  are  giving 
protection  against  ovcrvoltage,  or  un- 
dervoltage.  overload,  overheating,  polar- 
ity, reverse  power,  etc.  (Bulletin 
47730.)     See  adv.  page   1206.— Adv. 

WESTINGHOUSE  ELECTRIC  &  MPQ. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages   1395-1403.) 

SUBSTATIONS,  TYPES  AND  USES.— 
file  assembly  of  transformers,  synchronous 
onverter,   switches    and   building  required 


distribution  to  consumers  is  referred  to  at 
a  substation.  If  there  Is  no  equipment  be- 
yond a  transformer  and  Its  protective  de- 
vices and  the  energy  is  transformed  to  th< 
voltage  at  which  it  is  used  In  the  imme- 
diate vicinity.  It  Is  properly  not  a  substa- 


tion. They  may  be  In  charge  of  an  attenc. 
ant  while  In  operation  or  automatic,  re- 
quiring only  occasional  Inspection. 

Alternating- current  substations  are  sup- 
plied by.  transformers,  If  the  bulk  supply 
Is  at  80  cycles,  or  by  motor-generators  If 
the  frequency  of  the  bulk  supply  Is  other 
than  60  cycles,  unless  the  distribution  fre- 
quency is  to  be  the  same  as  the  transmls- 


In    t 

switches  and  a  hlgh-tenalon  bus  for  incom- 
ing lineH.  <b)  converting  equipment  and  (c) 
distributing  feeder  switches,  regulators  and 
the  necessary  control  switchboards. 

SUBURBAN  LIGHTING  CO.  —  Toledo. 
Ohio.  Manufacturer  of  electric  automobile 
heaters  and  headlight  dimmers. 

SUBWAY  BOXES.— See  Boxes,  subway 
branch. 

SUCCESS.— Trade  name  for  electric  per- 
forating machines  manufactured  by  the 
Capita^  Novelty  Co..  138  N.   12th   St.,  Lin- 

SUCCESS— Trade    name    for    Are    extin- 
guishers manufactured  by  Johns-Manvllle, 
We.  and  41st  St.,  New  York. 


for     electric 


N.  T. 

SUCCESS.  — Trade     .      ., 

washing  machine  manufactured  by  the  Mil- 
ler Mfg.   Co.,   Meyersdale,  Pa. 

SUCCESS.— Trade  name  for  boller-tnbe 
cleaners  manufactured  by  Charles  Nuhrlng 
&  Bro.,  1212  Walnut  St.,  Cincinnati.  Ohio. 

SUCCESS. —Trade  name  for  electric  dish- 


e  for  electric  mllk- 


perlor  Machine  Co..  De  Kalb.  111. 

SUCCESS  DISH  WASHING  MACHINE 
CO.,  THE.— 640  Cushman  St.,  Wooster, 
Ohio.  Manufacturer  of  electric  dish-wash- 
ing machines.  President.  F.  W.  Blough; 
vice-president,  Harry  McClarran;  secretary 
and  general  manager,  H.  S.  Palmer. 

SUCCESS  MILKING  MACHINE  CO.— 
1033  Winnebago  St..  Milwaukee,  Wis. 
Manufacturer  or  electric  milking  machines 
Business  established  1916.  President-  and 
general  manager.  George  H.  Barber;  vice- 
president,  J.  C.  Barber;  secretary  and 
treasurer.   C.   B.   Harbaugh. 

SUCTION  CLEANERS.  —  See  Vacuum 
cleaners,  portable;  Vacuum  cleaners,  semi- 
table   or  heavy  duty;  Vacuum  cleaners. 


stationary. 

SUCTION  SYSTEM  CLEANING 
THE.— Sidney.  Ohio.  Manufacture 
electric  vacuum  cleaners.  President, 
Cyphers;  secretary.  Ruth  J,  Bennett; 


CO., 


Ivan  hoe -Regent  Works  of  General  Electric 
Co.,   6716  Euclid  Ave.,  Cleveland,  Ohio. 

S.  U.  E.  CO.— as  Beach  St..  Boston.  Mass. 
Manufacturer  of  electric  heating  devices. 
Business  established  1919.  Factory,  Brain- 
tree.  Mass.     E.  L.  Emerson,  proprietor. 

SUESS  GLASS  CO.  —  8th  and  Virginia 
Sts..  Seattle,  Wash.  Manufacturer  of 
automobile  lamp  lenses.  President  and 
treasurer,  John  B.  Suess;  secretary,  H.  A. 
Huribert. 

SULLIVAN  &  SONS  MFG.  CO.,  J.— 2224 
N.  9th  St.,  Philadelphia.  Pa.  Manufacturer 
of  electrical  tapes.  President  and  treas- 
urer, J.  Russell  Sullivan;  vice-president 
and  general  manager,  J.  R.  Bur;  secretary, 
Charles  G.  Frick. 

SULLIVAN   MACHINERY   CO.— Chicago, 


Walsh   and   i 


Chicago,    111.      Factories.    Chicago,    _ 

Claremont,  N.  H.  Branch  offices.  Birming- 
ham, Ala.;  Boston,  Mass.;  Claremont, 
N.  H.;  Denver,  Colo.;  Duluth,  Minn.:  Cleve- 
land.    Ohio;     Dallas.     Tex.;     Joplln, 


oils  and  greases. 

SULPHATE  ION.— The  BO.  part  of  a 
sulphate  salt  which  is  set  free  at  the  anode 
during  electrolysis. 

SULPHURIC  ACID.— Sulphuric  add  la  a 
heavy  acid  used  in  diluted  forro  as  an 
electrolyte  in  lead  storage  batteries,  as  a 
cleaning  agent  and  acid  In  some  other 
electrolytic  processes  and  for  many  other 
purposes.  Its  chemical  formula  Is  H*SO,; 
^peclflc  gravity  (concentrated)  1.S3G  at 
60°F.  It  Is  usually  supplied  In  large  glass 
carboys  In  tha  concentrated  form.  In  the 
electrical  Industry,  It  Is  nearly  always  di- 
luted tor  use.  especially  when  preparing 
the  electrolyte  for  storage  batteries.  It 
should  always  be  mixed  In  a  glass  or  earth- 
enware vessel  or  hard  rubber  jar.  and  the 
acid  should  always  be  added  to  the  water 
and  never  the  water  to  acid,  as  the  heat 
formed   In   the   latter  case   may  cause  an 

Manufacturers: 

Central  Chemical  Co..  4200  S.  Marshfleld 
Ave..   Chicago,   111. 

COOPER  &  CO.,  CHARLES,  194  Worth 
St.,  New  York.  N.  Y. 

Du  Pont  de  Nsmours  &  Co.,  E.  I.,  Wil- 
mington.  Del. 

Eaglc-Picher  Lead  Co..  20S  S.  LaSalle 
St.,  Chicago.  111. 

General  Chemical  Co.,  25  Broad  SL,  New 

..  489-492 


Ma tth lessen  &  Hegeler  Zinc  Co.,  La  Salle. 

Merrimac  Chemical  Co..  Boston,  Mass. 
Riverside  Acid  Works,  Warren,  Pa. 

SUMMIT.— Trade    l 


beriand  St.,  Charleston,  S.   C. 

SUMTER,— Trade  name  tor  Ignition  mag- 
neto generators  manufactured  by  the  Spllt- 
uorf  Electrical  Co.,  98  Warren  SL,  Newark, 
N.  J. 

SUN.— Trade  name  for  oil  and  grease 
cups  manufactured  by  the  American  In- 
jector Co.,   175-14th  Ave..  Detroit,   Mich. 

SUN.— Trade  name  for  photoengraving 
lamps  manufactured  by  the  New  York  En- 
gravers' Supply,  230-234  W.  17th  SL,  New 
York.  N.   Y. 

SUN.— Trade  name  for  lubricating  oils 
manufactured  by  the  Sun  Co.,  1428  S.  Penn 
Sq..  Philadelphia.  Pa. 

SUN  CO.— Philadelphia,  Pa.  Hanufact- 
-    of   lubricating   ells.      Business   estab- 

"—       President.   J.   Howard   PswjJvlt 


llshed    1901.      President,    J.    Howard    Pew: 


sl 
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e- preside nta,   Robert  C.   Pew,   John   G. 


,     Frank    Cross. 

Main  office.  1428  S.  Penn  Sq.,  Philadelphia, 
Pa,  Factories,  Marcus  Hook,  Pa.;  To- 
ledo, Ohio;  Yale.  Okla.  Branch  offices, 
Akron.  Ohio;  Atlanta,  Ga.;  Baltimore.  Md.; 
Battle  Creak,  Mich.;  Boston,  Mass.;  Buffalo, 
N,  T.;  Chicago,  III.;  Cincinnati.  Ohio; 
Cleveland.  Ohio;  Dallas,  Tex.;  Dayton, 
Ohio;  D-trolt.  Mich.;  Flint,  Mich.;  Grand 
Rapids,  Mich.;  Indianapolis,  Ind.;  Jackson, 
Mit.ii. :  Lh  Angeles  Cal.;  Milwaukee,  WIh.; 
Minneapolis  Minn.;  Montreal,  Que.,  Can.; 
New  Orleans,  La.;  New  York,  N.  Y.;  Nor- 
folk, Va.;  Pittsburgh,  Pa.;  San  Francisco, 
Cal,;  St.  Louis,  Mo.;  Syracuse,  N.  Y.;  To- 
ledo, Ohio;  Toronto,  Out..  Can.;  Kansas 
City.  Mo. 

SUN-LIGHT  ARC  CORP.— New  York, 
N.  Y.  Manufacturer  of  arc  lamps  (or  mo- 
tion ^plctur-      -    "■ 

J.' 

vice-president 

Main    office.     1600 _.. 

N.    Y.     Branch  office,  Hollywood,  Cat. 
SUN-RAY.  — Trade      name     for     electric 

Ray  Mfg.  Co.,  720  S.  Main  St.,  Oshkosh, 
Wis. 

SUN-RAY  MFG.  CO.— 720  S.  Main  St., 
Oshkosh,  Wis.  Manufacturer  of  electric 
heating  pads.  Business  established  191S. 
President,  J.  It.  Hentrol;  vice-president. 
Ira  Hall:  secretary,  treasurer  and  general 
manager,  A.  W.  Dunham.  Sales  represen- 
tatives. A.  Hall  Berry,  71  Murray  St,,  New 
York,  N.  Y.;  A.  E.  Morrow,  3  S.  Clinton 
St..  Chicago,  111.;  Panama  lamp  &  Com- 
mercial Co..  San  Francisco,  Cal. 

SUN  SHELL.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  Lorin  W. 
Young,  Inc.,  214  E.  40th  St.,  New  York, 
N.   Y, 

SUNBEAM.— Trade  name  for  electric  iron 
manufactured  by  the  Chicago  Flexible 
Shaft  Co.,  6600  W.   Roosevelt  Rd.,  Chicago, 

SUNBEAM.— Trade  name  for  electric 
Sltent  Waaiwr  co?.  Cifnto»vu"™Wta*    °>e 

SUNBEAM.— Trade  name  for  electric 
headlights  and  tui" 
factured  by  the  Sunbeam  Electric  Mfg,  Co., 
IivansTille,  Ind. 

SUNBEAM. — Trade  name  for  Incandes- 
cent lamps  manufactured  by  ths  Sunbeam 
Incandescent  Lamp  Division,  National 
Lamp  Works  of  General  Electric  Co., 
600  S.  Clinton  St.,  Chicago,  111. 

SUNBEAM  DOMESTIC  APPLIANCE  CO. 
— Bvansville,  Ind.  Manufacturer  of  electric 
washing  machines.  President.  W.  A.  Car- 
son; rice-president  and  general  manager, 
O.  F.  Flschedlrk;  secretary,  15.  D.  Weyrass 
Business  established  as  the  Surf  Mfg.  Co.. 
Milwaukee,  Wis.,  in  1919. 

SUNBEAM  ELECTRIC  MFG.  CO.— 
Evansvllle,  Ind.  Manufacturer  of  electric 
headlights,  turbogenerators  and  farm  light- 
ing and  power  plants.  Business  estab- 
lished 1833.  President,  W.  H.  McCurdy; 
vice-president,  treasurer  and  general  man- 
ager, W.  A.  Carson:  secretary.  J.  D.  Craft; 
sales  manager  (Headlight  Division),  J. 
Henry  Sehroeder;  sales  manager  (Farm- 
Lite  Division),  £  W.  Jones.  Main  office, 
Bvansvllle,  Ind.  Branch  offices.  52  Vander- 
bllt  Ave..  New  York,  N.  Y.:  1061  McCor- 
mlck  Bldg.,  Chicago,  III.  Sales  represen- 
tatives; S.  Herbert  Lanyon,  607  New  Call 
Bldg,,  San  Francisco,  Cal.;  O'Fallon  Rail- 
road Supply  Co.,  214  N.  6th  St.,  St,  Louis, 
"     ;    Fleming^  &    Cardozo.    Broadway    Na- 


Mo.;    Fleming    &    C 
tlbnal  Bank  Bldg.. 


SUNBEAM    FARM-LITE.  — Trade   nam 

"irm  lighting  and  power  plant   manu 
red  by  the  Sunbeam  Electric  Mfg.  Co. 


Electric   Heating  Co~".~8B   Sidney~St.7  Cam- 
bridge, Mass. 

SUNBURST.— Trade  name  for  electric 
healers  manufactured  by  the  Estate  Stove 
Co.,   Hamilton,  Ohio. 


.  ,._.ness  established 
1903.  President  and  treasurer,  W.  E. 
Qulmby;  secretary,  T.  M.  Belknap;  general 


manager.  Frank  W.  Smith;  sales  manager, 
L.  Larsen.  Sales  representatives,  H.  J, 
Kaufman,  Peoples  Gas  Bldg.,  Chicago,  111.; 
V.  W.  Shear  &  Co..  Akron.  Youngstown. 
Cleveland,  Ohio:  Industrial  Engineering 
Co..  St  Louis.  Mo.:  Rutherford  &  Upte- 
graff,  Pittsburgh,  Pa.;  Arthur  H.  Abbott, 
Boston.  Mass.;  Edgar  S.  Clark,  Philadel- 
phia,  Pa. 

SUNFLOWER.— Trade  name  for  electric 
heater  manufactured  by  Landers,  Frary  & 
Clark.   New   Britain,    Conn. 

SUNLIGHT— Trade  name  for  carbon 
lamps  and  motors  manufactured  by  the 
Sunlight  Electrical  Mfg.  Co.,  523  Dana  Ave., 
Warren,  Ohio. 

SUN-LIGHT  ARC  CO.,  INC.— 218  W.  48th 


Jew  York,  N,  Y. 


r  of  a 


_ rJ    .., manager,  J.  B.  Esta- 

brook.  Sales  representatives.  Electrical 
Machinery  Sales  Co..  327  S.  LaSalle  St., 
Chicago,  111.:  Garland -Affolter  BBglneering 
Co.,    323  Rialto  Bldg..    San  Francisco,  Cal.; 


i,  92  Pearl  St..  B 


Louis,  Mo.;  C.  A.  Cc 
ton.  Mass. 

SUNLIGHT  REFLECTOR  CO.— 2Z6  Pa- 
cific St.,  Brooklyn.  N.  Y.  Manufacturer  of 
lighting    reflectors.       Business    established 

SUNNY  LINE  APPLIANCES,  INC.— 4058 
Beaufait  Ave..  Detroit.  Mich.  Manu- 
facturer or  electric  washing  machines. 
Business  established  1921.  President  and 
general  manager,  F.  C.  Sebulske,  Jr.;  vice- 
president,  F\  P.  Goettman;  secretary,  H. 
P.    Healon;    treasurer,    W.    C.    Hegge. 

SUNN YSUM-— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Sunny  Line  Appliances,  Inc.,  4068  —--—■■ 


(lector  manufactured  by  the  Sunlight  Re- 
flector Co.,   E2S  Pacific  St.,  Brooklyn.  N.  Y. 

SUN8TRANO  ADDING  MACHINE  CO.— 
Rockford,  III.  Manufacturer  of  motor- 
driven  adding  and  calculating  machines. 
President.  W.  A.  Brolln;  vice-president, 
G.  D.  Sundstrand;  secretary  and  treasurer, 
H.  L.   Olson. 

SURE  DO.— Trade  name  for  electric  hair 
wavers  manufactured  by  the  LeBlJou  Spe- 
cialties, 186   N.   LaSalle  St.,   Chicago,   I1L 

SUPER  ENCO.— Trade  name  for  flash- 
lights and  flashlight  batteries  manufactured 
by  the  Enterprise  Electric  Novelty  Co., 
Inc.,  803  W.  130th  St.,  New  York,  N.  Y. 

SUPER-REFINED.— Trade  name  for  sil- 
ver for  anodes  produced  by  T.  B.  Hagstos 
&  Son,  709  Samson  St.,   Philadelphia,   Pa. 

SUPER  SEASON  ED.— Trade  name  .for 
fiber  sheets,  rods,  tubes,  washers  and  spe- 
cialties manufactured  by  the  National  Fibre 
&   Insulation  Co.,  Yorkfyn,  Dei. 

SUPER  SIX.— Trade  name  for  storage 
battery  steam  generator  manufactured  by 
S.  R.  M.  Drum,  North  Philadelphia,  Pa. 

SUPERB.— Trade  name  for  electric  scales 
manufactured  by  the  Feloute  Mfg.  Co.,  211 
E.  Ohio  St.,  Chicago.  111. 

SUPERB  A.— Trade  name  for  lighting  re- 
flectors manufactured  by  the  Gilbert  Elec- 
tric Shade  Co.,  101  Warrea  St.,  New  York, 
N.   Y. 

SUPERHEATER  CO.,  THE.— New  York. 
N.  Y.  Manufacturer  of  superheaters.  Main 
office,  17  E.  42nd  St.,  New  York.  N.  Y. 
Vice-president  and  sales  manager.  Q.  B. 
Ryder.  Main  office,  17  E.  42nd  St.,  New 
York,  N.  Y.  Branch  offices,  Chicago,  III.; 
Pittsburgh,  Pa. 

SUPERHEATERS,  POWER  -PLANT 
BOILER.— The  superheater  Is  a  nest  of 
tubes  ordinarily  Installed  In  the  gas  pas- 
sage of  the  boiler  between  the  first  and 
second  pass.  In  some  cases  a  separate 
aource  of  heat  than  the  boiler  furnace  is 
employed.  The  superheater  Is  connected 
with  the  steam  outlet  of  the  boiler  and  the 
steam  line  or  header,  so  that  all  steam 
passing  out  of  the  boiler  (except  that  going 
through  the  safety  valve)  passes  through 
the  superheater. 

The  simplicity  of  the  superheater  and  the 
ease  with  which  it  is  Installed  are  greatly 
In  Its  favor  for  installation  in  existing 
plants.  Once  installed  It  requires  far  less 
attention  than  does  boiler  heating  surface: 
it  has  long  life  and  costs  less  than  boiler 
heating  surface. 

The  use  of  a  superheater  results  in  a  fuel 
saving  anywhere  up  to  26%.    The  efficiency 


n  with  superheated  steam 
ted  steam.  Turbines  can 
:  longer  with  higher  aver- 

sults  In  lower  heat  losses 

__.  .Ikewlse  Increased   steam- 

carrylng   capacity.     Condensation   dlfflcul- 
■'      '    -e  reduced.     Super- 

ver  long  distances. 
i team  Is  more  effl- 

hnmmers.  pumps. 
.c,  because  of  the 


ties  and  complications  i 


con  den 


atlor 


of  superheated  Instead  of  dry 
taturated  steam  Is  one  of  the  most  promls- 
ng  ways  of  Improving  power-plant  econ- 
imy  and  at  the  same  time  increasing 
lower -plant  capacity. 
Manufacturers: 
Babcock   &  Wilcox   Co.,    The,   86   Liberty 

St..   New  York.  N.  Y. 
Badenhausen.  Phillips.  1426  Chestnut  St,. 
Philadelphia,  Pa. 
'    r_Co..  3314-30 

tie.  Gait, 

5316    Marcus 
leine." 
To.,   30  Church 


1  Broadway,  N 
42nd   : 


Decs 


loller  S 


netne 


Ave..  St.'  Louis, 


Long  Ave..  Du  Bols,  Pa, 

Whitiock  Coll   Pipe  Co.,  Hartford,  Conn. 

SUPERIOR.— Trade  name  for  die  castings 
manufactured  by  Barnhart  Bros.  &  Spin- 
dier,  Monroe  and  Throop  Sis..  Chicago.   I1L 

SUPERIOR.— Trade  name  for  radio  re- 
32  Union  Sq..  New  York.  N.  Y. 

SUPERIOR— Trade   name   for  _. 
wire   manufactured  by  the  Metal   Inmutw 
Co,,  Inc.,  549  W.  Washington  St,,  Chicago. 
111. 


e  for  spark  plugs 
osier  &  Co.,   Mt. 
Vemon,  N.  Y, 

SUPERIOR.— Trade  name  for  electric 
water  heaters  manufactured  by  the  Na- 
tional Stamping  &  Electric  Works.  410  S. 
Clinton  St.,  Chicago,  III. 

SUPERIOR.— Trade  name  for  conduit 
fishing  wire  manufactured  by  the  Steel  City 
Klectrtc  Co.,  1221  Columbus  Ave..  Pitts- 
burgh, Pa. 

SUPERIOR.— Trade  name  for  carbon  and 
graphite  brushes  made  by  the  Superior 
Carbon  Products.  Inc.,  Poughkeepsie.  N.  Y. 

SUPERIOR.— Trade  name  for  soldering 
paste  manufactured  by  the  Superior  Chem- 
ical Products  Co.,  Conn  ells  ville,    Pa. 

SUPERIOR.— Trade 
root  suits™  and  motor 


iking  and  heating  appliances  manu- 
factured hy  the  Superior  Electrics,  Ltd., 
Pembroke,  Ont..  Can. 

SUPERIOR.— Trade  name  for  electric 
washing  machines  manufactured  by  the  Su- 
perior Machine   Co.,   De  Kalb.  III. 

SUPERIOR.— Trade  name  for  rail  Joints. 
derallers  and  rail  benders  manufactured  by 
the  Track  Specialties  Co.,  Inc.,  29  Broad- 
way. New  York,  N.  Y. 

SUPERIOR.— Trade  name  for  motors  and 
generators  manufactured  by  the  Willey- 
Wray  Electric  Co..  118  W.  3rd  St,,  Cincin- 
nati, Ohio. 

SUPERIOR  CARBON  PRODUCTS,  11 
—Poughkeepsie,  N.  Y.  Manufacturer 
carbon  and  graphite  brushes.  Business 
tablished  1920.     Sales "  -"■-'•- 


of 


E.  C.  Hast- 


ing 
SUPERIOR  CHEMICAL  PRODUCTS  CO. 

— Connellsvllle,  Pa.  Manufacturer  of  sol- 
dering paste.  Charles  F.  Wood,  manager. 
SUPERIOR  CHURN  *.  HFO.  CO.— 
Morthvllla  Mich.  Manufacturer  of  motor- 
driven  chums  and  electric  root  cutters. 
President,  R.  C.  Yerkes ;  vice-president,  F. 
S  Harmon ;  secretary,  treasurer  and  gen- 
eral manager,  F.  E.  VanAtta.  Sales  repre- 
sentatives. J,  S.  Biesecker.  59  Murray  St., 
New  York.  N.  Y. ;  Joseph  Breck  &  Sons,  61 
N.  Market  St..  Boston,   Mass. ;  Philadelphia 


EMF  ELECTRICAL  YEAR  BOOK 


Farmers  and  Dairymen's  Supply  Co.,  Phila- 
delphia, Pa. 

SUPERIOR  ELECTRICS,  LTD.— Pem- 
broke, Ont.,  Can.  Manufacturer  of  elec- 
tric cooking  and  heating  appliances.  Busi- 
ness established  1917.  President.  L.  M. 
Chapman :  vice-president.  J.  S.  Fraser ;  sec- 
retary, A.  E.  Marcotte :  general  manager, 
C.  I..  Gulley.  Sales  representatives.  Leo 
Lavlgne.  26  Armstrong  St..  Ottawa,  Ont., 
A.  H.  Fraser  &  Co..  601  Confederation  Life 
Bide.,  Winnipeg,  Man. 

SUPERIOR  ENGINEERING  CO.,  INC.— 
332  3rd  Ave,.  Pittsburgh.  Pa.  Manufac- 
turer of  battery-charging  equipment,  farm 
lighting  plants,  panelboards  and  switch- 
boards.    Business  established   1918.     Presl- 

J.    M.    Miller. 


SUPERIOR     LADDER     CO.,    THE.— Of 

men.  Ind.  Manufacturer  of  ladders.  Bus] 
less  established  1910.  President.  Wiiliai 
>.    Vallette;   vice-president.  Vincent  J.  Va 


Manufacturer  of  e 


D.    1 


Fact. 


Rock  Falls.  III. :  DeKalb,  III.  Branch  of- 
fices, Superior  Sales  Co..  2117  N.  2nd  SL, 
Hnrrisburg.  Pa. 

SUPERIOR  MOTOR  POWER  CO.— 75 
Spring  St.,  New  York,  N.  Y.  Manufacturer 
of  ispark  plugs.  President,  Norman  Leob ; 
secretary.  Bernard  D.  Cahn ;  treasurer. 
Louis  D.  Cahn;  general  manager,  Mai  I. 
Kopelov. 

SUPERIOR  OXYACETYLENE  MA- 
CHINE   CO.— Hamilton,    ■""-■  "         '      ' 


SUPERLA — Trade  name  for  transform* 
and  lubricating  oils  manufactured  by  th 
Standard  Oil  Co.  of  Indiana.  910  S.  Mlcr 
Iftan  Ave..  Chicago,  III. 


circuit  Is  an  additional  circuit  obtained". 

normally    required    for    another 


service,    and   In   i 


out  mutual  Interference.  Examples  are 
phantom  telephone  circuits,  composite  tele- 
phone and  telegraph  circuits,  multiplex  tele- 
phony by  means  of  carrier  currents  of  dif- 
fprent  frequency  traversing  the  same  cir- 
cuit,   etc. 

SUPERVISION,  MANUAL  TELE- 
PHONE SYSTEM.— The  attention  given  to 
a  connection  by  an  operator  after  one  or 
more  plutrs  are  connected.  Magneto  (local 
battery ),  boards  use  a  clearing -out  drop  on 
the  cord  circuit.  Subscribers  must  ring  off 
(by  turning  the  crank  of  the  magneto  gen- 
erator) to  get  attention.  Uusually  there  Is 
one  drop  or  single  supervision.  It  is  pos- 
sible to  have  two  clearlng-out  drops  on  one 
cord  circuit,  so  that  the  operator  can  tell 
which  subscriber  rang  off  (double  super- 
vision),  but  most   such   c" — " 


oice     ■ 


i -batter: 


(answering;    supervisory    lamp    _ 

swcririB  cord)  and  one  for  the  called  sub- 
scriber (calling  supervisory  lamp  on  the 
rolling  cord).  When  either  party  presses 
Ills    hook   down,   his  supervlsorv  Inmi.  Ilirhta 

The   ctea ring- out  signal 

Where  double  supervision  Is  desired 


When    writing  to  manufacturers  please 

mention  the 
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President  and 
B.  Monroe;  secretary, 
reasurer,      George      S. 


SUPPORTERS,  POLE.— These  supporters 
are  used  to  hold  a  line  pole  In  an  Inclined 
position  when  setting  or  erecting  the  pole. 
There  are  two  patterns,  a  cross  leg  de- 
vice, called  the  Jenny  pattern,  and  pike  type, 
called  a  mule  or  dead-man  pattern. 
Manufacturers: 

HERBST.  PAUL  W..  Chicago,  111.  We 
make  Jenney  and  Mule  pattern  pole 
supports  In  wood  and  iron.  See  dis- 
play adv.  page  1Z58.— Adv. 
OSHKOSH  MFO.  CO..  Oshkosh,  Wis. 
"Osbkosh."  (See  display  adv.  page 
12SS.) 


adv.   pages    1395-1402. 
SUPPORTS,  ADJUSTABLE  OR  CLAMP- 
ING,   FOR     CLEATS,    KNOBS    AND     IN- 
SULATORS. —  Malleable       iron       castings 
adapted   to   be  clamped   to  the   Iron   beams, 


lulldinf 


and    e 


and    to    carry    porcelain    knobs,    cleats    or 
o(her  Insulators  for  wire  and  cables.    They 
fit   over   the   edge   of   the   beam    and   are 
usually  held  In   place  by  set  screws. 
Manufacturer*: 
EFFICIENCY     ELECTRIC     CO.,      THE, 

East    Palestine.    Ohio. 
STEEL     CITY     ELECTRIC     CO..     Pitts- 
burgh.    Pa.       (Write    for    Catalog    33.) 
.....         .        . islleable  iron 


■•Universal"  supports  a 


Inlvarsat  Supports 


clamps  for  securing 

steel  framework  for  wiring  ml' Is 
bridges,  elevated  rail- 
ways, subways,  train- 
sheds    and    similar 


be  used  In  any  position 
nn  flanges  of  any  stand- 
ard cold-rol:ed  steel 
structural  shape  or  on 

,     gns    and    water    pipes. 

'     edges  of  tanks,  plates. 

a  etc.     They  require  no 

w  drilling  and  simplify 
changes   In    wiring.   It 

Thomas  &  Sons  Co.,  The  R.,   East  Liver- 
pool. Ohio.     "Thomas." 
WE  ST  I  NO  HOUSE    ELECTRIC    &    MFC-. 
Co.,  East  Pittsburgh.  Pa.      (See  display 
adv.  pages  1395-1402.) 
SUPPORTS,    BUSBAR.  — In   making  the 
connections     to     switches     In     high-tension 

rled  on  busbar  Insulator  supports  which 
are  bolted  or  clamped  to  a  steel  frame  of 

made  for  buses  of  insulated  cable,   copper 

malleable  iron  bases  with'  procelain  sup- 
ports for  the  conductor  cemented  to  the 
Iron  base.  Clamps  of  various  types  are 
provided  to  hold  the  conductor  (Irmly.  Bus- 
bar supports  are  made   to    fit    Into  a   lame 

tension  switchboard  work. 
Manufacturers: 

ch    Co..    Nevada   Bank    Bldg., 


[ration  below),  made  In  v 
a   base,    made    in    a    gri 


Parts  of  Delta-Star   Bulbar  Supports 

Ing  different  lengths  of  Insulating  unit 
with  different  bases  and  clamps,  about 
7000  different  busbar  supports  may  be 
made  from  standard  parts.  Both  bases 
and  clamps  are  adjustable  through  300°. 
Several  specimen  busbar  supports  made 
from  these  standard  parts  are  shown  In 
cut    below.       Insulating    unit    is    high- 


grade,  wet-process  porcelain,  finished 
In  dark  brown  gtase.  Metal  parts  are 
black  enameled:  combination  harmon- 
izes with  fittings  of  nny  modern  switch- 
board.     "Unit   Type"    busbar   supports 


clamps   for   fastening   busbar   supports 

nlshed;  smaller  size  fits  beams  up  to  8 
in.:  larger  size  fits  all  beams  between  8 


Extra  Rigid  Delta-Star  Busbar  Support 

and  2t  Ins.  Delta-Star  busbar  supports 
are  tested  as  follows:  Normal  rated 
voltage  6600.  test  30000;  rated  voltage 
13200,    test    5*000;    rated    voltage    22000. 
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test  75000;  rated  voltage  33000,  test 
100000;  rated  voltage  44000,  test  121000. 
Six  standard  types  or  base  are  made; 
for  114-in.  pipe  clamp.  H4-ln.  U  bolt. 
flat  base,  long  flat  base,  slotted  base 
and  I-beam  base,  for  one,  two,  three 
or  four  bolt  clamp  for  round  or  flat 
busbars  or  tongue  for  flat  busbar. 
When  desired,  the  Unit  Type  busbar 
support  may  be  used  without  a  base, 
and  mounted  directly  on  any  flat  sur- 
face such  as  walls,  compartment  floors, 
■     ■     ■   ■         iwitohboard 


Cut   r 


c   follov 


application  of  "Unit  Type' 

rigidity  to  bua  carrying  heavy  current. 
Built  up  of  standard  unit  type  parts. 
Prevents  Injurious  vibration.  Lessens 
danger  of  short  circuit  and  heavj 
mechanical  strains  produced  thereby. 
Where  desired  current  capacity  of  bus 
makes  still  greater  rigidity  and  cooling 
capacity  necessary,  a  still  heavier  form 
of  busbar  support  or  spacer  Is  bulli 
up  as  shown  In  cut  below.    Gives  wid- 


er spacing  of  bus  elements  with  great- 
er resistance  to  lateral  flexure.  Cut 
shows  slotted  bases  and  caps,  but  any 

binatlon.  This  form  of  spacer  has  ar. 
ultimate  strength   of  60.000  lbs.    Gives 

rent    carrying    capacity    by    Increaslne. 

heat  radiating  capacity.— Adv. 
Electric  Motor  A  Engineering  Co.,  The.  2nd 

St.,  S.  W.  A  B.  O.  R.  R.,  Canton.  Ohio. 
ELECTRIC     POWER    EQUIPMENT 

CORP.,  13th  A  Wood  Sts..  Philadelphia, 


tlcal   and-  horizontal"    or  ~rc 
See     display    advertlsemei 


12  SI. —Adv. 

ELECTRICAL.  DEVELOPMENT  A  MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia, Pa.  "Franklin",  "Franklin 
Junior."  (See  display  adv.  page  1280.) 
'  Electrical  Engineers  Equipment  Co..  35 
S.  Desplaines  St.,  Chicago,  III.  "Three 
E." 

General  Devices  A  Fittings  Co..  441- 
443   S.  Desplaines  St..  Chicago,  III, 

Hi-Voltage  Equipment  Co.,  3305  Croton 
Ave.,  Cleveland.  Ohio, 

LINE  MATERIAL  CO..  South  Milwau- 
kee. Wis.    (See  display  adv.  page  1278.) 

Locke  Insulator  Corp..  Maryland  Trust 
Bldg..  Baltimore.    Md. 

PETERSON  CO..  INC.,  CHARLES  J., 
72J-29  Fulton  St..  Chicago,  111. 

Prlngle  Electrical  Mfg.  Co..  1906-13  N. 
6th  St.,   Philadelphia.  Pa. 

ROYAL  ELECTRIC  MFG.  CO..  606  E. 
40th  St..   Chicago,  til.     Busbai 


23.000,  In  both  l!4-!n.  pipe  mounting 
and  flat  base  mounting;  also  for  verti- 
cal, flat  busbars,  from  2  to  6  Ins..  In 
lli-ln.  pipe  or  flat  surface  mounting, 
for  same  voltages.  Sectional  view 
shows     perfected      mechanical      clamp 

curing  caps  and  nipples.  (Insulating 
units  more  Tully  described  under 
Switches,  disconnecting,  high  tension.) 
Send  for  our  catalog.  It  contains  en- 
gineering data.   Illustrations  and_  other 


of 


"Royal 


produc  ta. — Ad  v. 
SCHWEITZER  &  CONRAD.   INC.,  44S1- 
4439   Ravenswood   Ave..   Chicago.   III. 

Equipment  Co.,  Char- 


SUPPORT8,  CABLE,  FOR  RISERS.— 
Where  long  vertical  runs  of  cable  are  in- 
stalled in  conduit,  as  In  office  buildings.  It 
Is  necessary  to  take  the  strain  oil  from  the 
Insulation  by  supporting  the  cable  at  proper 
Intervals.  The  maximum  dintances  allow- 
able between  supports  are  as  follows ; 

No.    14  to  No.        0.  100  ft. 

No.  00  to  No.  000.  SO  ft 

212,000  to  35O.0O0c.rn..     60  ft. 

351.000  to  500,000  cm.,     50  ft. 

501.000  to  750,000  cm.,     40  ft. 

Above  750.000  cm.,  35  ft. 

The  supporting  device  may  consist  of  ap- 
proved insulating  wedges  driven  Into  the 
upper  ends  of  the  conduit  or  of  special  fit- 
tings inserted  into  the  conduit  run.  Or  a 
function  box  may  be  inserted.  In  which 
Insulating  supports  of  approved  type  are  so 
mounted    as    to    carry    the    weight    of    the 

-  arranged  to  give  the  cable 


wo  or  more  90" 
if  the  vertical  lln 


e  its  dlam 


ELECTRICAL  DEVELOPMENT  &  MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia,   Pa.       "Franklin."       (See    display 

Electrical  Engineers  Equipment  Co.,  35  S. 

Desplaines  St..    Chicago.  III. 
fieneral    Devices  &   Fittings  Co..   441-443 

S.   Desplaines  St.,  Chicago.  111. 
STEEL  CITY  ELECTRIC  CO..    1221   Co- 
lumbus   Ave..    Pittsburgh,    Pa.      "Steel 
City." 
SUPPORTS,   CRANE  TROLLEY.— These 
supports    ore    designed    to    be    mounted    on 
brackets    from    the    side    walls    or    frame- 
work   upon    which    a    crime    Is    support sd. 
They  consist  of  a  metal  base,  an  insulating 


General  Devices  A  Fittings  Co.,  441-443 
S.  Desplaines  St.,  Chicago.  111. 

SUPPORTS,  HIGH-TENSION,  FOR  AR- 
RESTERS, CHOKE  COILS,  DISCON- 
NECTS, ETC.— Oil  switches,  lightning  ar- 
resters, and  other  high-tension  equipments 
are  often  arranged  to  be  cut  out  of  the 
circuit  by  knife-switch  disconnects.  Such 
apparatus  and  the  disconnecting  switches 
must  be  mounted  on  Insulating  supports  of 
a  rugged  nature  to  withstand  the  me- 
chanical stress  of  opening  and  closing  the 
switch    or    In    large    systems    the    magnetic 

ports  are  of  corrugated  porcelain,  with 
ample  cross-section  and  height.  Where  dis- 
connecting switches  are  back -connected  the 
circuit  connection  is  made  by  a  rod 
through  the  center  of  the  porcelain  post. 
Manufacturers: 
Bowie    Switch    Co..    Nevada    Hank    Bldg., 

San  Francisco.  Cal. 
DELTA-STAR  ELECTRIC  CO.  2433-2459 
Fulton  St..  Chicago,  III.  This  company 
makes  a  very  wide  variety  of  high- 
tension  mountings  for  different  com- 
binations of  switches,  fuses  and  choke 
colls,  examples  of  which  are  shown  In 


j^ffu 


£& 


rfVi 


■tiflfY 
:Mpfc 


Mountings 

material,  thus  meeting  the  needs  of  any 
ordinary   commercial   installation.— Ad  v. 

ELECTRICAL  DEVELOPMENT  A  MA- 
CHINE CO.,  221  N.  23rd  St.,  Philadel- 
phia, Pa.  "Franklin."  (See  display 
adv.  page    1260.) 

Electrical  Engineers  Equipment  Co..  35 
S.  Desplaines  St.,  Chicago.  III.  "Three 
E." 

General  Devices  A  Fittings  Co.,  441-443 
S.  Desplaines   St..  Chicago,  111. 

Hl-Voltage  Equipment  Co.,  3305  Croton 
Ave.,   Cleveland.  Ohio. 

LINE  MATERIAL  CO.,  South  Milwau- 
kee. Wis.    (See  display  adv.  page  IzJS.) 

Locke  Insulator  Corp.,  Maryland  Trusl 
Bldg..    Baltimore,   Md. 

Maxwell  Engineering  A  Mfg.  Co..  61 
Broadway.  New  York,  N.  Y.     "Memos. 

ROYAL  ELECTRIC  MFG.  CO..  608  E. 
40th  St..  Chicago,  111.  A  large  variety 
of  high  tension  supports  embodying 
this  company's  special  standard  Insu- 
lating unit,  for  carrying  fuses  In  all 
capacities,  switch  and  fuse  combina- 
tions, choke  coil  and  fuse,  switch  and 
choke  coll.  or  switch,  choke  coil  and 
fuse.  (Insulating  units  described  more 
fuliv  under  Switches,  disconnecting. 
high  tension.  Send  for  our  catalog. 
It  contains  engineering  data.  Illustra- 
tions and  other  Interesting  informa- 
tion of  "Royal"  products.- 


•    Machine 


•  co~  : 


more    Md.     "Standard- Baltimore." 
BTEEL  CITY  ELECTRIC  CO..  1221  Col- 

lumbus    Ave.,    Pittsburgh,    Pa.      "Steel 

City." 
SUPPORTS,     PANEL. —  Panel    support? 


Ing  panels  and  for  clamping  on  to  < 
two  pipes.  The  clamps  are  either  < 
split  type  bolted  together 


,    for 


■  pin; 


Pipe. 


sometimes 
called   panel    supports  also. 
Manufacturers: 
General   Devices  A  Fittings   Co..   441-44J 

S.  Desplaines  St..  Chicago,  III. 
GENERAL    ELECTRIC     CO.,     Schenec- 
tady,   N.    Y.      (See    adv.    pages    151"- 
1223.) 
SUPPORTS,     TROLLEY      WIRE. —  The 
supports    for   trolley   wires    are   more  com- 
monly referred  to  by  other  names,  aurh  as 
trolley   hangers,   ears,    clamps   and   auapen- 
Klona.        See     Catenary     hangers;     Clamps. 
troilcv ;     Hangers,     trolley;     Ears,     trolley: 
Suspensions,  trolley  Wire,  mine.     For  equip- 
ment  used   to    support   the  entire   overhead 
trolley  system,  see  Brackets,  trolley  suspen- 
sion ;      Catenary      fittings,      miscellaneous 
nrldpes      railway     catenary     and     signal ; 
Poles.   Iron   and   steel;   Poles,   wood. 
Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203- 
1223.) 
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SUSPENSIONS 


S  U  P  R  E  M  E.— . Trade  name  for  electric 
radiators  manufactured  by  Adon  Products, 
Inc..  61fl  6th  Ave.,  New  York,   N.  T. 

SUPREME.— Trade  name  for  alcohol 
blow  torches  manufactured  by  the  Federal 
Mfg.   Co.,   Inc.,   27  Haymarket  Sq.,   Boston, 

SUPREME.— Trade  name  for  eltotric  hair 
cutters  manufactured  by  the  Supreme  Elec- 
tric Hair  Cutter  Corp.,  56  Taylor  St., 
Springfield.  Mass. 

SUPREME.— Trade  name  .for  electric 
washing  machines  manufactured  by  the 
Wenzelman  Mfg.   Co..  Galesburg,   III. 

SUPREME  BRAND.— Trade  name  for 
aluminum  solder  manufactured  by  the  Fed- 
eral Mfg.  Co..  Inc.,  27  Haymarket  Sq., 
Boston.  Mass. 

SUPREME  ELECTRIC  HAIR  CUTTER 
CORP.— 66  Taylor  St.,  Springfield,  Mass. 
Manufacturer  of  eleclrlc  hair  cutters. 
Business  established  1320.  President.  Otto 
Herman;  vice-president.  Samuel  Abrams; 
treasurer.  Henry  Leaker. 

SURE  GRIP.— Trade  name  for  nail  puller 
manufactured  by  the  Bridgeport  Hardware 
Mfg.  Corp..   Bridgeport,  Conn. 

SURE  GRIP.— Trade  name  for  trolley 
clamps  manufactured  by  the  Electric  Rail- 
way Equipment  Co.,  2900  Cormany  Ave., 
Cincinnati,  Ohio. 

SURETY.— Trade  name  lor  grease  cups 
manufactured  by  the  Lunkenheimer  Co., 
Cincinnati.  Ohio. 

SUP. EX.— Trade  name  for  X-ray  ma- 
chine manufactured  by  the  Campbell  Elec- 
tric Co.,  Lynn,  Mass. 

SURF.— Trade  name  for  electric  washing 
machines  manufactured  by  the  Sunbeam 
Domestic  Appliance  Co.,  Evansvllle.  Ind. 

SURFACE  COMBUSTION  CO.  —  New 
York,  N.  Y.  Manufacturer  of  boiler  fur- 
naces. President.  Mr.  Leslie;  vice-presi- 
dent and  secretary,  Mr.  Basquln;  treas- 
urer, Mr.  Blagben.  Main  office,  368  Gerard 
Ave..  New  York.  N.  Y.  Branch  offices,  306 
S.  LaSalle  St..  Chicago,  111.;  Philadelphia, 
Pa.;  Pittsburgh,  Pa. 

SURFACING  MACHINES,  FLOOR,  MO- 
TOR. DRIVEN.— These  machines  consist  ol 
n   abrasive  wheel   rotated  against  the  floor 


i  by  t 


the    i 


;1  wheel 

usually  mounted  on  a  small  two-wheeled 
truck  with  a  handle  for  pushing  the  ma- 
chine over  the  floor.  The  machines  are 
generally  compactly  built  to  allow  of  use 
In  restricted  space.  Mosaic,  tile,  marble, 
granolithic  or  other  composition  floors  are 
surfaced  by  these  machines  very  effec- 
tively. 

Manufacturers: 

American  Floor   Surfacing  Machine   Co.. 
61*    S.     St.     Clair    St..     Toledo,    Ohio. 
"American." 
Campbell   Machine   Co.,    Inc.,   Wollaston. 

Cavlcchl  Polishing  Machinery  Co..  3-5 
Wood  worth    St.    Neponset     (Boston). 

Herr  Mfg.  Co.,  John.  44  N.  4th  St.,  Phila- 
delphia.  Pa.      "J3-Z." 

INTERNATIONAL  FLOOR  MACHINE 
CO..  151  W.  36th  St..  New  York.  N.  Y. 
"International." 

KELLEY  ELECTRIC  MACHINE  CO.. 
111-119   Dearborn   St.,    Buffalo.   N.   Y. 

Kent  Vacuum  Cleaner  Co..  Inc..  The. 
Rome,  N.  Y.     "Utility." 

Northern  Floor  Surfacer  Co.,  307  Bellln 
Bldg..  Green  Bay,  Wis. 

Schlueter.  M.  L.,  225  W.  Illinois  St.,  Chi- 
cago, III. 

Wagner  Machine  Works,  F..  Laurel  Hill, 
N.  Y.     ■•Wagner." 

SURFEED.— Trade  name  for  oil  and 
grease  cups  manufactured  by  the  American 
Injector   Co..   176-Hth  Ave.,  Detroit,   Mich. 

SURGE  TANK.— See   Standplpe. 

SURGES.— When  an  electrical  overhead 
or    underground    transmission    system    be- 

mlles  of  lines  and  cover  much  territory,  it 
I*  subject  to  transient  high  voltages  and 
currents,  which  tend  to  build  themselves 
up  by  Induction  or  reflection  from  sudden 
disturbances  in  the  line  conditions,  such  as 
breaking  or  grounding  of  a  conductor,  sud- 
den opening  of  a  heavily  loaded  switch,  or 
unbalancing  due  to  a  violent  lightning  dis- 
charge near  some  part  of  the  system.  Such 
a  disturbance  is  called  a  "surge"  and  may 
travel  over  the  lines  and  be  reflected  in 
such  a  way  that  the  voltage  rises  suddenly 
to  a  dangerous  value  so  that  an  oscillating 


the   lightning 


there 

of 

the    Inst 

la  11  on    being 

GINfcS,    ELECTRICAL.— 

which    see. 

for 

cutting 

motor 

with  a  flex 

iblc 

shaft  or 

arrangement 

transr 


the    ] 


otlor 


Instrument   holder. 
Manufacturer: 

Mueller  *  Co.,  V.,  1779  Ogden  Ave..  Chi- 
cago. 111. 
SURGICAL       INSTRUMENTS,        ELEC- 
TRICALLY     HEATED.— Various     surgical 
re  equipped  with  small  heat- 
The   elements   are   usually 
hln  the  instrument,  electrical 
ng  made  through  flexible  cord 
lighting  socket. 
Manufacturers: 

American    Surgical    Specialty    Co..    t    E. 
Lake     St..     Chicago.     III.      (electrically 
lighted).     "Cameron." 
Chicago    Surgical   *   Electrical    Co.,    314- 

324  W.  Superior  St.,   Chicago,  111. 
Hospital    Supply    Co.,    The,    1ST    E.    23rd 

St..   New  York.  N.  Y. 
Kny-Scheerer  Corp.  of  America,  5«-58  W. 
23rd  St..  New  York.  N.  Y.     "Kayess." 
Prometheus   Electric   Co..    611    W.    42nd 

St..  New  York.  N.  Y.     "Prometheus." 
Reid   Instrument  Co..  Inc.   J.   E.,   408  N. 

12th  St..  Philadelphia,  Pa. 
Sharp  6  Smith.  65  E.  Lake  St.,  Chicago, 


Wappler   Electi 


1c  Co..  Inc..  162  Harris 
land  City.  N.  Y. 

Wocher  &  Son  Co..  The  Max.  23-29  W. 
fith    St.,   Cincinnati.   Ohio. 

SURGICAL  TAPE.— See  Tape,  cotton, 
surgical  web.  stay  binding  and  webbing. 

SURTY  GUARD  CO.— Chicago,  III.  Man- 
ufacturer of  machinery  guards.  Business 
established  U>10.  President  and  general 
manager.  E.  E.  Jones;  vice-president  and 
pales  manager.  Roland  Jones :  secretary. 
A.  F.  Shurpe;  treasurer.  H.  W.  Beegle. 
Main  office  and  factory,  4139  W.  KInale  St.. 
Chicago  III.  Branch  offices,  St.  Louis. 
Mo.;  Cleveland.  Ohio;  Newark.  N.  J.  Sales 
reoresentatlve,  Frontier  Meter  Works.  Buf- 
falo, N.  Y. 


SURVEY,    ELECTROLYTIC- 

serles  of  careful  measurements 
trlcal   potentials 


-This 


1  the  clcc- 
earth  all 
with  a  view  to  finding  out 
what  dangers  of  electrolysis  exist.  These 
no  tent  Nils  are  taken  as  voltages  above  or 
below  that  of  a  fixed  point,  and  are  plotted 
on    a  map.    after  which   equlpotentlal    lines 


■hiding    ' 


.     which 


t   be   multiplied   to  give    the   com- 

iiuiimiii  uf  current  one-quarter  of  a  period 

behind  the  e.  m.  f.      Its  symbol  Is  b; 

b=X/{R'4-X>). 

SUSCEP-TIBILITY.— The     ratio    between 

the    Intensity     of    magnetisation    and     the 


.lefined  as  the  coefficient  which  expresses 
the  ability  of  a  substance  of  acquiring  the 
property  of  producing  a  magnetic  field. 
Algebraically  It  Is  represented  by  J/H= 
{^— 1)/4».  When  B  is  large,  as  In  forro- 
magnetic  substances,  the  susceptibility  Is 
practically   equal   to    B/4r. 

SUSPENSION  BOLTS.— See  Bolts,  sus- 
pension. 

SUSPENSION  CLAMPS. —  See  Clamps, 
suspension. 

SUSPENSION  INSULATORS.— See  Insu- 
lators,  porcelain,  suspension. 

SUSPENSION  STREETHOOD3.  —  See 
Slreethoods    complete,    suspension    type. 

SUSPENSIONS,   LAMP  AND   LIGHTING 

ting  which  allows  the  fixture  to  be  easily 
detached,  but  does  not  provide  a  pulley  or 
other  means  of  lowering.  The  fitting  Is 
generally  provided  with  an  Insulated  term- 
inal bushing  for  the  fixture  wires  and  a 
nipple  threaded  to  ftt  the  standard  slies 
-*  Htndult.  Devices  that  Include  e 
mally  callei'  " 

__»  Hangers). 

i  suspension  Is  also  applied  to 
■  equipment  used  for  hanging  various 
ss   or   other   commercial   and   industrial 


lighting  units.  This  suspension  includes  a 
chain,  canopy,  fitter,  holder  and  socket. 
In  some  cases  a  special  fitting  Is  provided 
to  assure  vertical  suspension  of  the  fixture 
regardless  of  the  unevenness  of  the  outlet 
box  or  surface  from  which  the  unit  is 
suspended. 

Manufacturers: 

BENJAMIN   ELECTRIC  MFG.  CO.,  Chi- 
cago,  New   York.    San   Francisco,   To- 
ronto.    Ben- 
jamin fixture 

causes        flx- 


pended    from 


Benjamin  Fixture  Allr 


Caldwell    *    Co..    Inc.,    Edward   F..    36-48 

W.  16th  St.,  New  York.  N.  Y. 
Canadian  General  Electric  Co.,  Ltd.,  312 

King  St.,  W.,  Toronto,  Ont..   Can. 
HUBBARD     &     CO..      6301      Butler     St., 

Pittsburgh.  Pa.     "Pelrce." 
LINE  MATERIAL  CO..  South  Milwaukee, 

Wis.  (See  display  adv.  page  1278.) 
WAKEFIELD  BRASS  CO..  THE,  F.  W„ 
Vermilion,  Ohio.  The  "Red  Spot"  sus- 
pensions are  designed  for  hanging  va- 
rious high-candlepower  commercial 
lighting  units  such  as  the  "Ace",  "Tro- 
jan", "ll-g-is",  ate.  They  consist  of 
4x6  In.  canopy,  chain  suspension,  fitter 
and  receptacle,  having  overall  length 
of  24  Ins.,  and  accommodating  medium 


"Red    Spc 


gul    type    sockets    as    desired. 

y  met  in  carefully  finished,  and 
packed  In  individual  cartons  for 
and  easy  handling  and  re- shipping. 


the 


molded,    the 


shell.      The 


i   the 


.     .     ..  grips 

the  trolley  wire.  The  hanger  shell  may  be 
provided  with  lugs  through  which  lag 
screws  pass  supporting  the  device  from  the 
mine  timbers.  Another  form  Is  provided 
with  a  threaded  boss  for  support  by  ir 


ectly  i 


i    bolt    which    is    Installed 
I  mine  roof.     In  some  cases 


horizontal  pipes 

Modified  forms 

for    supporting    I 


which  Is  drive 

mine  roof.  Another  common  feeder  wire 
support  Is  Identical  with  the  trolley  sup- 
port except  that  the  trolley  clamp  Is  re- 
placed by  a  sling  which  more  suitably  en- 
gages the  feeder  wire. 
Manufacturers: 
Anderson  Mfg.  Co.,   Albert  &  J.  M..  289- 

305  A  St.,  Boston,  Mass. 
Canadian  General  Electric  Co.,  Ltd..  312 

King  St.,  W..  Toronto.  Ont.,  Can. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.     (See  adv.  pages  1203-1223.) 
MAC  ALLEN  CO..  THE,  16  Macalien  St., 

Boston.  Mass. 
OHIO  BRASS  CO..  THE.  Mansfield.  Ohio. 
Manufactures  a  complete  line  of  Insu- 
lated hangers  and  mechanical  clamps 
for  mines.— Adv. 
WESTINGHOUSE  ELECTRIC  A  MPG. 
—  East  Pittsburgh,  Pa.  (See  dls- 
139S-Hr-  ' 


)Ogk 
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SWAGING     TOOLS     FOR      LEAD 

5LEEVES.--A   small   swage   which   la   used 
Tor   tamping   the    lead    sleeves   of  ring,    ex- 


6301      Butler     St.. 

Pittsburgh.  Pa.      "Hubbard." 

SWAIN   LUBRICATOR   CO.— 4)3  W.  37th 

St.,  Chicago.  111.     Manufacturer  of  cylinder 

lubricators.     Proprietor,  Thomas  J.  Holmes. 

SWAN  ft   FINCH   CO,— New   York,  N.  T. 

Manufacturer      of      lubricating      oils      and 

greases.     President.   W.  0.   Monerlefl*;  vice- 

6 resident  and  sales  manager.  H.  C.  H uter- 
is: vice-president  and  secretary.  O-  E. 
Brown;  vice-president  and  treasurer.  J.  T. 
Lee.  Main  office.  622  5th  Ave..  New  York, 
N.  Y.  Factories.  Buffalo,  N.  Y.;  Bayway. 
N,  J.:  Chicago.  III.;  Syracuse,  N.  Y. 
Branch  offices.  Boston,  Mass.:  Buffalo,  N. 
V.;  Chicago.  HI.;  Detroit,  Mich.;  Cleveland, 
Ohio:  Syracuse.  N.  v.:  Philadelphia.  Pa.: 
New  Orleans.  La.;  Pittsburgh.  Pa.;  San 
Francisco,  Cal. 

SWANOLEINE.— Trade  name  for  lubri- 
cating oils  manufactured  by  the  Cook  & 
Swan  Co..  be.,  148  "Front  «t.,  New  York, 
N.  Y. 

SWANOVIA.— Trade  name  for  lubricating 
greases  manufactured  by  the  Cook  &  Swan 
Co..   Inc..    148  Front    St..   New  York.   N.  Y. 

SWARTZ  ELECTRIC  CO.— Indianapolis. 
Ind.  Manufacturer  of  farm  lighting  plants. 
President  and  general  manager.  Ira  T. 
Swartz;  secretary,  H.  O.  Votaw:  treasurer, 
W.    C.   Osborne. 

SWARTZ. LIGHT.— Trade  name  for  gen- 
erators and  farm  lighting  plants  manu- 
factured by  the  Swartz  Electric  Co.,  In- 
dianapolis.  Ind. 

SWEEPER-VAC— Trade  name  for  elec- 
Pneuvac  Co..  164   Fremont,  St.,  Worcester, 

SWEEPERS,      STREET,      ELECTRIC— 

Thcm>  machines  are  used  to  sweep  city 
streets  without  raising  clouds  of  dust  or 
Involving  other  such  objectionable  features. 
They      are      equipped     with 


Is    I 


wiii  oh 


p  the  dust,  i 
"  a  It  up  a 


i  fast  a 


supplied  by  a  gasoline  engine  driving  e 
generator,    the    generating    and    other   ap- 

Straiglit  electric  sweepers  deriving  their 
power  from  trolley  lines,  like  snow  sweep- 
ers, have  been  proposed  for  vacuum  sweep- 
ing of  streets,  but,   as  far  as  known,  have 


t   yet    I: 


tried  o 


ictica 


Smith    Co.,    Clarence    L..    53    Validerbilt 

Ave..    New   York.    N.   Y. 
Way  Cleanser  Co.,  The,  Sandusky,  Ohio. 
SWEET.— Trade    name    for    steam    sepa- 
rators   manufactured    by   the    Direct  Sepa- 


.    N.   Y. 
SWENSON       EVAPORATOR      CO.  —  945 

Monadnock  Block.  Chicago.  111.    " 


?stabilshed*  "gSs 


esident    and    i 


Bush 


F.    M, 

P.  B.  Sadtier;  secretary  and  treasurer,  P. 
H.    Appcll. 

SWETT  IRON  WORKS,  A.  L.— Medina, 
N.   Y.      Manufacturers  of  Jacks,   etc. 

SWINBURNE  •  ASCHROFT  PROCESS. 
— One  of  the  early  attempts  at  the  electro- 
lytic reduction  of  zinc,  by  the  electrolysis 
of  fused  zinc  chloride  with  carbon  anodes 
and   a   fused   zinc  cathode. 

8W1NEHART    TIRE    ft   RUBBER    CO.— 


..'.  North  St.,  Akron.  Ohio.     Branch  

New  York,  N.  Y .;  Boston,  Mass.:  1328  S. 
Michigan  Ave.  Chicago.  Ill;  Detroit. 
Mich.;  Kansas  City,  Mo.:  Philadelphia.  Pa. 
SWITCH A  switch  Is  a  device  for  mak- 
ing, breaking  or  changing  the  connections 
in  an  electric  circuit.  A  large  number  of 
types  of  switches  are  required  to  give  the 
best  results  In  the  extremely  large  and 
varied  classes  of  circuits  found  In  the 
electrical  field.  As  the  industry  has  grown. 
each  new  class  of  service  or  Important  de- 
velopment necessitated  a  new  or  larger 
switch,  until  the  number  of  distinct  types 
of  switches  made  now  runs  Into  hundreds. 
While   one    of    the    simplest    and    earliest 


forms  of  switches  known  the  knife 
switch,  is  still  used  very  extensively,  the 
widespread  adoption  of  alternating  current 
for  power  work  and  the  use  of  higher  volt- 
ages has  led  to  their  replacement  for  this 
service  by  oil  switches  and  oil  circuit 
breakers.  Numerous  other  special  switches 
have  been  developed  for  particular  service, 
such  as  burglar  and  fire  alarms,  telephone 
and  telegraph,  motor  starting,  lighting  clr- 


t  of  li 


r  switch  c 


trol  switch  Is  a  switch  for  controlling  elec- 
trically operated  switches  and  circuit 
breakers.  This  also  operates  on  low  cur- 
rent to  control  circuits  of  large  capacity. 
Auxiliary  switches  are  those  actuated  by 
some  main  device  for  signaling,  Interlock- 

The  classification  of  the  various  types 
of  switches  below  is  mainly  according  to 
their  particular  uses,  although  where  sev- 
eral types  are  used  for  rather  similar  pur- 
poses, the  construction  and  outstanding 
differences  of  principle  are  used  to  classify 


SWITCH 


APTEHS.- 


Adapters, 


SWITCH    AND    BUS-CELL    DOOR    DE. 

VICES  AND  HARDWARE.— The  operating 
nechanlsm  for  high-tension  oil  switches 
ind  oil  circuit  breakers  and  their  enclos- 
m  tanks  are  often  contained  In  special 
compartments.      Busbars   are   also 


cases  are  provided  with  a  small  door  In 
the  larger  one  to  open  on  slight  pressures 
within  that  are  not  sufficient  to  operate  the 
main  door.  The  hardware  for  these  doors 
ncludes    the   spring   hinges,    latches,    han- 


dles 


National 
Mass, 


bridge      39, 


SWITCH   ATTACHMENTS   (LOCKING), 

—See    Attachments,    locking,    for  switches 
SWITCH      BASES. —  See      Bases,      snap 
switch. 
SWITCH    BLOCKS.— See  Blocks,  switch. 
SWITCH    BODIES,    PULL,    PUSH. BUT- 
TON,   KEY,    ETC— Several    types    of    the 


smaller  s 


i-l  tch    1 


odies 


.  'ovldt 

flexibility,  such  as  is  given  In  Interchange- 
able socket  bodies.  The  principal  switches 
of  this  type  are  ceiling,  pendent  and  fix- 
ture types,  which  are  made  with  porcelain 
bodies  containing  a  switch  mechanism  and 
enclosed  In  a  metal  shell.  The  shell  edge 
•    o  that  It  may 


les    may    have    either    key. 
with     any    standard    size 


o  devices  used  primarily  for  switching. 
Manufacturers: 

ANDERSON      ELECTRIC      ft      EQUIP- 
MENT  CO..   154-160   Whiting  St..  Chi- 


...    _   &  Tool  Co.,  Inc..  625  N. 

3rd    St..    Newark.   N.    J. 
Bryant  Electric  Co.,  The,  1431  State  St., 

Bridgeport.    Conn.     'Bryant." 

Cunadlan    On  era  I   Electric  Co..  Ltd.,   212 

King  St..  W..  Toronto,  Ont.,   Can. 
Cleveland  Switchboard   Co.,  The,  2925  E. 


adv.    pages    1203- 

QORDON    ELECTRIC    MFQ.    CO.,    THE. 

Watervlile.    Conn.     'Gordon." 
Hart    &   Hegeman  Mfg.    Co.,   342  Capitol 


Hepburn  Telephone  Mfg.  Co.,  The,  S2S  S. 
Dearborn  St.,  Chicago-,  111. 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St..  Brldesburg,  Philadel- 
phia,   Pa. 

Metal    Specialties    Mfg.    Co..    338-5 


Kclzh 


Chicago.     111.      '■Presto" 


Scranton  Button  Co..  The,  409  Cherry  St., 

BcraJUOD,  Pa.     "Latsmte." 
SEARS.    HENRY    D.,     80    Boylston    SL, 


Bost 


,   Mas 


Waterbury     Mfg.     Co.,     £36     Grand     St.. 

Waterbury.    Conn. 
WESTINQHOUSE    ELECTRIC    ft    MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.    pages  1395-1402.) 
SWITCH    BOXES.— See    Boxes,    conduit, 
snap  switch  or  wall,  and  Boxes,  switch  and 

SWITCH   BUTTONS   AND   PLATES, 

LUMINOUS.— Push      buttons       and      flush 
mounting  plates  for  snap  switches  having 


the  daytime  merely  shows  up  as  a  white 
center.  The  plates  usually  have  rather 
small     spots    or    the     luminous    compound 

Manufacturers: 

Ameilcan  Luminous  Products  Co.,  Hunt- 
ington   Park,   CaL 

Arrow  Electric  Co.,  103  Hawthorne  SL, 
Hartford,    Conn. 

Mucnen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson    '"       "     ' 


_ __..    Brldesburg,    Phlladel 

phia,   Pa. 
Best  Electric  Corp.,  416  Broadway,  New 

York,   N.    Y. 
Devoe  Electric  Switch  Co.,  The.  414  Notre 

Dame  St.,  W.,  Montreal,  Que.,  Can. 
GOHDON    ELECTRIC   MFG.    CO.,    THJ3, 

WatervUlt,   conn,       "uoraon. 
Llghtnnder  Sales  Corp.,  Inc.,  14  W.  l?lh 

St.,  New  York,  N.   Y.     '■Litellnder.■' 
METROPOLITAN      ELECTRIC      MFQ. 

CO.,     East    Ave.    and    14th    SL,    j^onc 

Island    City.   N.    Y. 
Radium     Luminous    Material    Corp.,    58 


Pine  St., 


rk.  N. 


1  Cherry  SL,  Phil- 


Smith  ft  C    . 

adelphla,   Pa. 
StarllU     Mfg.     Co.,     2     Columbus    Circle, 

New  York,  N.  Y.     "Starlite." 
Waterbury     Mfg.      Co.,     236     Grand     St.. 

SWITCH  COVERS.— See  Covers,  switch. 
SWITCH  EXTENSIONS.— These  are  de- 
vices designed  to  attach  to  a  celling  plate 
:anopy,  and  extend 


t  to   t 


side 


u  !>t  a 


:nded  o 


■witch    t 


>   the    < 

itself  and  are  so  shaped  as  to  remain  rigid 
when   the  switch  Is  operated. 
Manufacturer: 

LUMINOUS  ITNIT  CO.  DIV..  ST.  LOTIS 
BRASS  MFQ.  CO.,  St.  Louis.  Mo. 
Brasco    switch    extensions    are    manu- 


Braico   Switch    Extension 
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and    the    other 


1  lino  plated  and 
are    rust    proof.      For    other    Luminous 
Unit    products    see    display    advertise- 
ment pases  1276-T.— Adv. 
SWITCH,   FIELD-BREAKUP.— A   multl- 
pole   knife  switch    mounted  upon   the   Held 
frame    of  a  synchronous    converter.      It   is 
used  to  open   the  field  circuit  between  the 
various  poles  during*  a-c.  starting  bo  as  to 
prevent  the  production  of  excessive  voltage 
at  the  terminals  of  the  field  winding.    This 
voltage  Is  due  to  stepup  transformer  action 
with  the  armature  colls  as  primaries.  After 
the  converter  has  been  brought  up  to  speed 
this  switch  Is  closed  and  the  d-c.  excitation 
applied  to  the  field  winding. 

SWITCH  FITTINGS,  BLADES,  CLIPS, 
HINGES,  ETC.— Switch  fittings  are  often 
made  up  In  large  quantities  and  sold  to 
be  used  either  in  the  construction  of 
standard  or  special  switches  or  for  repair 
work.  The  blades,  clips  or  Jaws  and  hinge 
parts  for  the  smaller  switches  are  often 
stamped  and  not  all  switch  manufacturers 
are  equipped  for  doing  this  work.  This  Is 
also  true  of  face  plates  for  flush  switches 
and  covers  for  rotary  switches.  On  some 
of  the  higher  capacity  and  higher  priced 
switches  these  parts  are  milled  out  Of 
solid  high -conductivity  copper  and  are 
often  supplied  separately.  The  porcelain 
base  and  body  parts  are  quite  generally 
purchased  from  manufacturers  of  electrical 

Manufacturers: 

ADAH  ELECTRIC  CO..  FRANK,  i860 
Windsor  PI.,  3L  Louis.  Ho.  "FA." 
(Bee  display  adv.   pages  1E6K-12SB  ) 

Barkelew  Electric  Mfg.  Co.,  Mlddletown, 
Ohio. 

- ~DrkH,  3056  Lincoln  Ave., 


Chlca 


.  III. 


Bowman  &  Co.,  A.  W.,  2J  Church  St., 
Cambridge.  Muss.  (Contacts.)  (Exclu- 
sive distributor,  Franklin  Sales  Co.,  25 
N.   Franklin   St..  Chicago.  Til. 

Brvant  Electric  Co.,  The.  1411  State  St., 
Bridgeport,  Conn.     "Bryant" 

Canadian  General  Electric  Co.,  Ltd.,  tit 
King  SL,  W.,  Toronto,  Ont..   Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford    and    Myler    Sts..    Hamilton,    Ont., 

Devoe'    Electric     Switch     Co..     The,     414 

Notre    Dame   St..   W.,    Montreal,    Que., 

Can. 
Electric  Motor  &   Engineering   Co.,   The. 

tnd    St,,    S.    W.T    and    B.    A    O.    R.    R.. 

Canton.  Ohio. 
ELECTR'C       POWER      EQUIPMENT 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.    (See  adv.  pages  1203-12BS.) 

GORDON  ELECTRIC  MFO.  CO.,  THE, 
Watervllle,  Conn.      "Gordon." 

Harvard  Electric  Co.,  S26  W.  Van  Buren 
St.,  Chicago.   111. 

Large-Dall  Mfg.  Co.,  Inc.,  806  Cherry 
St.,  Philadelphia.  Pa. 

Liberty  Electric  Corp.,  Port  Chester. 
N.   Y. 

LUMINOUS  UNIT  CO.,  DIVISION  OF 
THE  ST.  LOUIS  BRASS  MFO.  CO., 
2815   Washington   Ave.,   St.    Louis.   Mo. 


7.) 


Thompsoi 
phla,   Pa. 
Majestic   Electric  Mfg.   Co..   808    N.    lith 


PETERSON    CO..    INC.,    CHARLES    J.. 

723-29  Fulton  St.,  Chicago,  HI. 
Prlngle    Electrical    Mfg.    Co.,    1908-12    N. 

Sth   St.,   Philadelphia.   Pa. 
RISDON  MFG.  CO..  THE.,  Andrew  Ave., 

Naugatuck.  Conn. 
Sterling  Switchboard  Co.,  637  S.  7th  St. 

Camden,  N.  J. 
Waterbury     Mfg.     Co.,     236     Grand     St, 

Waterbury,  Conn. 
Wlndman-Goldsmith.    Inc.,    390-403    East 

Ave.,  Perth  Amboy,  N.  J. 
SWITCH       HANDLES. —  Sea      Handles, 
switch  and   circuit  breaker. 


outdoor  substations. 

Is  usually  merely  a  small  ciosea  weather- 
proof steel  housing  placed  within  the  sta- 
tion enclosure  or  underneath  the  platform 
on  which  transformers  and  other  appa- 
ratus may  be  mounted.  They  are  neces- 
sary for  housing  meters.  Instrument  trans- 


other  equipment  that  Is  not  built  in  weath- 
erproof or  exposed  types.  They  are  fre- 
quently made  of  sheet  metal,  galvanised 
and  painted  with  special  protective  paint. 
For  larger  substations,  where  considerable 
equipment  must  be  protected,  a  building 
generally  made  of  concrete  or  brick  is  used. 


lufactur 


t   Co.,    SB 


GENERAL     ELECTRIC     CO..      _  _.. 

tady,  N.  Y.  Three  standard  types.  All 
axe  shipped  completely  assembled, 
wired  and  painted,  so  that  by  attach- 
ing the  leads  and  filling  circuit  breaker 
tanks  with  oil — when  breakers  are  in- 
cluded—the switch  house  is  ready  for 
service.  Described  with  complete  sub- 
i    equipment    In    Bulletin    47706A. 


pages  1395- 

SWITCH    INDI_ 
switch   position,   railway,   electric. 

SWITCH    KEYS.— See  Keys,  socket  and 
switch. 

SWITCH      LAMPS      (RAILWAY).  —  See 
Lamps,  railway  signal  and  switch. 

SWITCH  OIL.— See  Oil,  transformer  and 


H  ROOM,  TELEPHONE  OFFICE. 


Ively    used    .- 

electric  railway  systems  at  switches.  In 
yards,  etc.  A  great  variety  of  switch 
stands  are  made  but  In  general  they  con- 
sist of  a  mechanism  for  operating  the 
switch  and  at  the  same  time  causing  an 
Indicator  to  show  the  .position  of  the 
switch,  whether  open  or  closed.  The  oper- 
ating mechanism  la  usually  installed  In  a 
heavy  cast  Iron  casing.  The  Indication 
given  usually  consists  of  a  target  painted 
in  different  colors,  that  Is  turned  when  the 
switch  is  operated.  For  night  service  the 
target  Is  replaced  by  a  lamp  with  various 
colored  lenses.  Dwarf  semaphores  with 
colored    roundels    and    a    clear    lamp    with 

Fresnel    lenses    are    alar    ■-    — J 

pecialty  by  electric  rail1 

Manufacturers:      . 

American  Frog  A  Sw: 


much    used. 


_  ,  The.  1028 
Main  St.,  Hamilton,  Ohio.  "American." 

Cleveland  Frog  &  Crossing  Co.,  Cleve- 
land, Ohio.      "Lucas." 

Ramapo    Iron  Works,    HUlbum,  N.  T. 

St.  Louis  Frog  A  Switch  Co.,  St.  Louis, 
Mo. 

Weir   Frog   Co.,   Station    H.   Cincinnati, 


„....    ._   be   operate-   _t „_ 

switch  sticks.  These  are  of  hard  wood 
impregnated  with  a  moisture  repellent  and 
equipped  with  a  suitable  hook  by  which  the 
switch  blade  may  be  opened  or  closed. 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
Montgomery  St.,  Jersey  City,   N.   J, 

AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  SL,  Cincinnati, 
Ohio. 

Bowie  Switch  Co.,  Nevada  Bank  Bldg., 
San  Francisco,  CaL 

Canadian  General  Electric  Co.,  Ltd..  212 
King  St..  W..  Tororto.  Ont,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont., 
Can. 

DELTA-STAR  ELECTRIC  CO.,  2433-63 
Fulton    St.,  Chicago,  III. 

Drendell  Electrical  &  Mfg.  Co.,  1345  How- 
ard St.,  San  Francisco,  Cal.    "Demeo." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia.  Pa.  "Elpeco."  (See  dis- 
play adv.  page   1281.) 

ELECTRICAL  DEVELOPMENT  &  MA- 
CHINE CO.,  221  N.  23rd  St..  Philadel- 
phia.   Pa.      "Franklin."     (See    display 


City,  N.   Y. 

Monarch  Electric  Co  .  Ltd..  St,  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 
Can. 
Prlngle    Electrical   Mfg.    Co..    1906-12    N. 

Sth   St.,   Philadelphia,  Pa. 
ROYAL    ELECTRIC   MFO.    CO.,    658-606 

E.  40th  St..  Chicago,  111.    "Royal." 
Standard  Electric   Machinery   Co,,  Balti- 
more,   Md.      "Standard -Baltimore." 
WESTINGHOUSE    ELECTRIC    &    MFO, 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.  pages  1396-1403.) 
SWITCH  TONGUE.— A  switch  tongue  Is 
that   portion    of  an    electric    railway    track 
switch   which   Is  moved   from  one  position 
to  another  in  order  to  control  the  direction 
of   traffic.     Its  function  Is  similar  to  that 
of  the   "switch  rails"   usually  employed  In 
the  switches,  on  steam  railroad  track. 

SWITCH  ALL.— Trade  name  for  heating 
device  plug  manufactured  by  the  Union 
Electric    Corp.,    103    Mott    St..    New    York, 


SWITCHBOARD  FITTINGS,  INSTRU- 
MENT BRACKETS,  LAMP  BRACKETS, 
ETC There  are  a  number  of  special  fit- 
tings applied  to  switchboards  to  furnish 
Illumination  for  Important  Instruments  or 
to  provide  for  the  mounting  of  certain 
Instruments  In  the  most  convenient  places, 
etc.  Small  details  are  also  often  added 
for  decorative  or  designation  purposes, 
such  as  fancy   nuts  and  bolts,   metal   caps 

_'  fc 

Instrument  brackets  which  provide  for 
mounting  an  Instrument  or  groups  of  In- 
struments on  top  of  "the  switchboard  or 
at  one  end  are  often  used,  especially  the 
latter.  They  consist  of  Iron  brackets,  one 
end  of  which  Is  securely  bolted  to  the 
switchboard  frame.  A  clock  Is  often 
mounted  on  top  ot  the  board,  ornamental 
brackets    being    used.       In    one    style    for 


ary  bracket  arm  by  mean 

Instrument  may  thereby  be  turned 


the  station  - 


be  seen  from  any  point  along  the  board. 
They  are  used  chiefly  for  voltmeters  and 
synchroscopes.  Lamp  brackets,  reflectors, 
etc,  are  given  a  finish  to  harmonise  with 
the  rest  of  the  board.  These  brackets  are 
arranged  to  mount  over  an  Instrument; 
"  n  ....    thr0Us;n 


umlnated-dlal    instru; 
Manufacturers: 
ADAM    ELECTRIC    CO..    FRANK,    3660 

Windsor    Pl„    St.    Louis.    Mo.       "FA." 

(See   display   adv.    pages    1282-1265.) 
AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 
.  Montgomery  St..  Jersey  City,  N.  3. 
Brass     Fixtures     Co..     The,     Plantsville, 

Conn.      (Lamp    brackets.) 
Buffalo  Wire  Works  Co..  316-322  Terrace, 

Buffalo,     N.     Y.      (Wire     enclosures.) 

"Buffalo." 
Canadian  General  Electric  Co.,  Ltd.,   212 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,   San- 
ford   and    Myler    Sts.,    Hamilton,    Ont.. 

Can. 
Cleveland  Switchboard  Co.,   The.  2925  E. 

78th   St..    Cleveland.   Ohio. 
Condlt  Electrical   Mfg.    Co.,   838  Summer 

St.,  South  Boston,  Mass. 
Devoe    Electric    Switch    Co.,     414    Notre 

Dame    St..    W..   Montreal,   Que..   Can. 
Drendeli     Electrical     &     Mfg.     Co.,     1345 

Howard  St.,  San  Francisco.  Cal.  "Dem- 


Eaton  Electrical  Mfg.  Co. 

St.,   Chicago,  III. 
Electric   Motor  &  Englni 


566  W.  Monroe 


ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  &  Wood  Sts.,  Philadelphia. 
Pa,  A  broad  and  comprehensive  line 
of  fittings,  devices,  of  all  standard  and 


SWITCHBOARD 
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special  types.  Sob  display  advertise- 
ment on  page  1261.— Adv. 

Electrical  Engineers  Equipment  Co.,  36 
S.  Desplalnes  St..  Chicago,  111. 

Electrical  Mfg.  Co.,  The,  4149  E.  T9th  St., 
Cleveland,   Ohio. 

Erin    Electrical    Equipment    Co.,    Johns- 


Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  and  14th' St.,  Long  Island 
City,  N.  T. 

MILLER  &  PARDEE,  INC.,  625  W.  Jack- 
son Blvd..   Chicago.  111. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
and  Waterman  Sta.,  St.  Lambert,  Que., 

MUTUAL  ELECTRIC  &  MACHINE  CO., 
S6S  W.  Fort  St.,  Detroit,  Mich.  (See 
display  adv.  page 


PENN 


(See  adv.   page  1287.) 


PETERSON    CO.,    INC.,    CHARLES    J., 

723-29  Fulton  St,  Chicago.  III. 
Pringle    Electrical    Mfg.    Co.,    190«-12    N. 

6th   St..  Philadelphia,   Pa. 
RISDON  MFQ.  CO.,  THE.  Andrew  Ave.. 

Naugatuek,    Conn. 
S  PRAGUE      ELECTRIC      WORKS      OF 
GENERAL  ELECTRIC  CO.,  62T-631  W. 
34th  St.  New  York,  N.  Y.     (See  display 
adv.   pages  1206-1307.) 
Standard  Electric  Machinery  Co.,    Balti- 
more,   Md.     "Standard- Baltimore.1' 
Threadless  Pipe  Fittings  Corp.,  Newark, 
N.    J.     (Exclusive   distributors,    Rublno 
&  Llebatein,    Newark.  N.  J.) 
TRUMBULL      ELECTRIC      MFG.      CO.. 
'    THE,    PUlnville.    Conn.      "Circle    T." 

(See   display   adv.    pages    1282-1283.) 

WESTtN'GHOUSE    ELECTRIC    &    MFG 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1395-1402.) 

Weston   Electrical    Instrument  Co.,   Wa- 

verly  Park,  Newark.  N.  J. 
WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St..  St  Louis. 
Mo. 
SWITCHBOARD  FRAMING  (PIPE, 
ANGLES,  ETC.).— The  standard  types  of 
frames  for  the  usual  panel  switchboards 
are  made  either  of  pipe  or  structural  angle 
construction.  The  cheaper  and  HmalTer 
panels  are  usually  mounted  on  a  frame- 
work of  gas  pipe.  For  small  panels,  not 
over  48  Ins.  high,  this  pipe  may  be  of 
either  %  or  Hi  in.  diameter,  depending 
on  the  class  of  apparatus  used.  For 
larger  switchboards  with  panels  90  Ins. 
high  In  two  or  three  sections,  pipe  framing 
Is  also  used.  In  these  cases  the  pipe  diam- 
eter Is  at  least  Hi  In.  Special  fittings  are 
provided  to  which  the  panel  slabs  may  be 
bolted  and  these  In  turn  are  clamped  to  the 
pipes  by  J  or  U-bolts  or  some  similar 
devices  that  obviate  any  necessity  for 
drilling  or  threading  the  pipes.  A  full  line 
of  Httlngs  has  been  developed  so  that 
various  devices  may  be  clamped  to  the 
pipe  frame.  With  a  multiple-panel  switch- 
board one  pipe  upright  forms  the  support 
for  the  two  adjacent  panels,  so  that  the 
panels  are  usually  shipped  Independently 
of  their  supporting  frame  unless  temporary 
uprights  are  supplied  for  shipment. 

Structural  Iron   frames  are  usually  made 
with  two  vertical  angles  of  — "  ■  ■  ■ 


2s;!n' 


1.  aide 


.ertlcal  angles  on  adjacent 

panels  are  bolted  together  through  the 
3-ln.  web  and  are  provided  with  corner 
angles  for  bolting  at  the  bottom  to  a  sill 
or  channel  Iron,  usually  of  6x2  Ins.,  and 
at  the  top  to  a  flat  Iron  running  the  length 
of  the  switchboard.  This  makes  a  very 
a  tin*  construction  and  each  panel  Is  shipped 
bolted  to  its  own  pair  of  angle  Irons  with 
all  the  panel  sections  completely  wired  up. 
Manufacturer!: 

ADAM    ELECTRIC    CO..    FRANK,    3650 
Windsor  PL.  St  Louis.  Mo.  "FA."  (See 
display  adv.  pages  1262-1206.) 
AJAX  ELECTRIC  CO..  Baldwin  Ave.  and 

Montgomery  St.,  Jersey    City.  N.  J. 

AUTOMATIC     ELECTRICAL    DEVICES 

CO.,    120-122    W.     3rd    St.,    Cincinnati, 

Ohio. 

Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,   W..  Toronto,  Ont..  Can. 
Canadian   Westfnghouae   Co.,    Ltd.,   San- 
ford   and   Myler  Sts.,   Hamilton,   Ont, 


Can. 


.  The,   2925  I 


Condlt  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston.  Mass.        ♦ 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St..  W.,  Montreal,   Que.,  Can. 

Drendell  Electrical  &  Mfg.  Co..  1345  How- 
ard St.,  San  Francisco,  Cal.     "Demco." 

"    '        "'      "   leal  Mft  Co.,    555  W.   Mon- 

,  The 


.    &    O.    R.    R. 


2nd    St.,    S. 
Canton.  Ohlt. 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts., 
Philadelphia.  Fa.  "Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Engineers  Equipment  Co.,  35 
S.    Deaplaines  St,  Chicago.  HI. 

Electrical  Mfg.  Co..  The,  4140  E.  79th  St.. 
Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.    (See  adv.  pages  1203-1223.) 

HUBBARD  &  CO..  6301  Butler  St.,  Pitts- 

Laganke   Electrical  Co.,   6969  Aetna  ltd., 

Cleveland,  Ohio. 
Large-Dail    Mfg.     Co.,     606    Cherry    St. 

Philadelphia,   Pa. 
Leonard     Electric    Mfg.     Co..    The,     3907 

Perkins  Ave..   Cleveland,  Ohio. 
Louisiana    Metal     Cabinet    Works,     1019 


„-_   Blvd..  ChiL_„_ 

Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 

and  Waterman  Sts.,  St  Lambert.  Que.. 

Can. 
MUTUAL  ELECTRIC  &  MACHINE  CO., 

868   W.    Fort  St..   Detroit,   Mich.      (See 

display  adv.   page  1285.) 
NEWGARD     &     CO.,     HENRY.     947-955 

Washington  Blvd..  Chicago,  fit.    "New- 

gard."     (See  adv.  page  1287.) 
PEN'S     ELECTRICAL      &     MFQ.      CO., 

Irwin.  Pa.     "Penn." 
PETERSON    CO..    INC.,    CHARLES    J., 

723-29  Fulton  St.   Chicago.    111. 
Prlngle    Electrical    Mfg.    Co.,    1906-12    N. 

6th   St.  Philadelphia.  Pa. 
SCHWEITZER  &  CONRAD.   INC.,  4431- 

4439  Ravenswood   Ave.  Chicago.  111. 
SPH  AC-UK        ELECTRIC        WORKS       OF 

GENERAL     ELECTRIC     CO.,     527-531 

W.    34th    St,    New   York,    N.    Y.      (See 

display    adv.    pages    1306-1307.) 
Standard   Electric  Machinery   Co..   Balti- 
more,  Md.      "Standard -Baltimore." 
Sundh    Electric    Co.,    209    Parkhurst    St., 

Newark.  N.  J. 
Superior   Engineering    Co.,    Inc.,    332    3rd 

Avp..  Pittsburgh.  Pa. 
WESTINGHOUSE    ELECTRIC    &    MFG 

CO..  East  Pittsburgh.  Pa.     (See  display 

adv.  pages  1395-1402.) 
WTJRDACK       ELECTRIC      MFG.       CO.. 

WILLIAM.    21    S.    Hlh    St.,    St.   Louts, 

SWITCHBOARD   INSTRUMENTS.  —  See 

Ammetera.  switchboard  or  panel,  a-c. ;  Am- 
meters, switchboard  or  panel,  d-c. :  Meters, 
walthour,  switchboard  and  totalising,  d-c. : 
Meters,  watt-hour,  switchboard  and  total- 
izing, single-phase;  Meters,  watt-hour, 
switchboard  and  totalizing,  polyphasy 
Power-factor  meters:  Synchroscopes; 
Voltmeters,  switchboard  or  panel,  a-c: 
Voltmeters,  switchboard  or  panel,  d-e  ' 
Watt  meters,  switchboard,  d-c.  and  single- 
phase;      Wattmeters,      switchboard,      poly- 


JlllOI 


witCl 


SWITCHBOARD  MARBLE  AND 
SLATE,— See  Marble,  finished,  for  switch- 
boards, panels,  bases,  etc.;  Marble,  unfin- 
ished, for  switchboards,  panels,  etc.;  Slate, 
finished  for  switchboards,  panels,  beset*, 
barriers,  etc..  Slate,  unflnshed.  for  switch- 
boards, panels,  etc. 

SWITCHBOARD  TELEPHONE. —  Ab- 
breviated SwBd.  Any  device,  made  up 
chiefly  of  switches,  for  the  purpose  of  con- 
necting  together  telephone  lines.  It  may  be 
manual,    semiautomatic    or   automatic. 

SWITCHBOARD  WIRE  AND  CABLE.— 
See  Wire,  switchboard ;  also  Cable,  swltch- 


charglng  switchboards  is  to  provide  the 
proper  facilities  for  charging  the  batteries 
ot  electric  vehicles  and  therefore  they  find 
their  principal  use  In  public  or  private 
garages.  In  most  cases  they  are  designed 
for  the  charging  of  40  to  44  cells  of  lead 
battery  or   60   to   62   cells  of  Edison   bat- 


tery. Different  builders  have  their  own 
types  of  construction,  but  the  sectional  de- 
sign may  be  considered  as  fairly  repre- 
sentative of  the  class. 

With  this  construction  each  panel  con- 
sists of  three  or  more  sections  together 
with  suitable  charging  rheostats  compris- 
ing a  resistor  of  cast  Iron  grids  supported 
back  of  the  panel  with  the  contact  studs 
and  arm  of  the  face  plate  on  the  front  of 
the  panel.  The  usual  panel  comprises  a 
power  control  section  and  two  or  mors 
charging  sections.  Swinging  brackets  eon- 
tain  the  meters  and  each  battery  circuit 
has  a  special  switch  with  extra,  contacts 
so  that  the  ammeter  and  voltmeter  on  the. 
swinging  bracket  can  be  ( 
without  opening  the  circuit 
that    Is   being   charged. 

These  various  sections  are  usually  made 
of  slate  slabs  1  in.  thick.  24  Ins.  wide  and 
In  two  heights,  14  Ins.  and  28  Ins.  Ampere- 
hour  meter  sections  are  sometimes  provided 
with  meters  of  the  automobile  type,  having 
a  zero-contact  reset  device  that  will  auto- 
matically   terminate   the   charge   on_a^  bat- 


>  the  battery 


fed 


It. 


Is 


usually  made  to  prevent  any  possibility  of 

the  battery  feeding  back  into  the  system 
by  means  of  a  reverse-current  relay  or  the 
equivalent 

Where  there  Is  only  one  battery  to  be 
charged  as  In  a.  private  garage  the  gen- 
erator Is  frequently  used  for  light  and 
power  supply  In  addition  to  charging  the 
battery,  and  for  such  service  combination 
panels  are  provided.  The  usual  battery  can 
be  charged  through  a  resistance  with  all 
cells  in  aeries,  but  for  125-volt  batteries  fed 
from  125-volt  generators  provision  is  made 
for  connecting  the  two  halves  of  the  bat- 
tery in  parallel  for  charging  from  the 
generator  while  it  Is  carrying  the  usual 
jlghtlng  load,  and  the  two  halves  of  the 
battery  can  be  connected  In  series  when 
the  battery  la  to  operate  In  parallel  with 
the  generator  or  the  generator  Is  to  be 
shut  down. 

Another  common  use  of  a  battery  Is  for 
the  control  circuits  In  a  power  plant  using 
. ile> itrleallj  operated  awltching  devices.  Such 
a  battery  la  uaually  charged  from  a  special 
motor-drtven  charging  generator  that  has  a 
high  enough  voltage  range  to  permit  pe- 
riodically gassing  the  battery.  At  such  a 
time  the  voltage  Is  too  high  to  be  safely 
uced  on  the  control  and  indicating  circuits 
and  It  Is  customary  to  furnish  a  switch  for 
connecting  auch  circuits  at  that  time  to  a 
cell  some  distance  In  from  the  end  of  the 
merles  that  will  deliver  the  correct  voltage 
when  each  cell   Is  at  Its  maximum  voltage 

Where  large  batteries  are  used  as  a  re- 
serve source  of  power  or  excitation  It  Is 
customary  to  have  these  float  on  the  sys- 
tem with  automatically  operated  end-cell 
switches  or  motor -driven  boosters  to  main- 
tain the  desired  voltage  on  the  battery  dur- 
ing operating  conditions.  Special  switch- 
boards are  used  designed  to  suit  the  exact 
conditions  of  each  case. 
Manufacturers: 

A-C   Electrical   Mfg.   Co.,   The,    4th   St. 

U.  B.  Bldg..  Dayton,  Ohio.     "Dayton." 

Acme  Electric  ft  Mfg.  Co.,  1444  Hamilton 

Ave.,   Cleveland,   Ohio.      '"Acme." 
AJAX     ELECTRIC    CO-     Baldwin    Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 
Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee.    Wis. 
Auth    Electrical     Specialty     Co..     422     E. 

63rd  St;,  New  York,  N.  Y. 
Autocall  Co..  The.  Shelby.  Ohio. 
AUTOMATIC    ELECTRICAL    DEVICES 
CO.,    120-122    W.    Srd    St.,    Cincinnati, 


atlc  Transportation  Co,,  2933  Main 

St..  Buffalo.  N.  Y. 
Becker  Electric  Works,  3055  Lincoln  Ave., 

Chicago.  111. 
BOUSTEAD  ELECTRIC  ft  MFQ.  CO..  IB 

E    Hennepin   Ave..    Minneapolis,   Minn. 

(See  display  adv.   page  1S2G.) 
Canadian  General  Electric  Co.,  Ltd.,  lit 

King  St..   W.,  Toronto.    Ont.,   Can. 
Canadian  National  Carbon  Co.,  Ltd.,  Hill- 
crest  Park.  Toronto,  Ont.  Can. 
Canadian    Westlnghouse    Co.,    Ltd..    San- 

ford    and    Myler    Sts.     Hamilton,    Ont, 

Can.      "Westlnghouse." 
Cleveland  Switchboard  Co.,  The,    2926  E. 

79th  St..  Cleveland,  Ohio. 
Comet    Electric    Co..    The.    1237-1241    St. 

Paul  St.,   Indianapolis,  Ind. 
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Condlt  Electrical  Mfg.  Co.,  838  Summer 
St.,   South   Boston,   Maes. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  rft„  W..  Montreal,  Que.    Can. 

Drendell  Electrical  ft  Mfg.  Co.,  134S  How- 
ard St..  San  Francisco,  Cal.      "Demco." 

Baton  Electrical  Mrs.  Co.,  S65  W.  Mon- 
roe St.    Chicago.  III. 

■H.ectrics.1  Mfg.  Co.,  The,  4149  E.  79th  St., 
Cleu'land,   Ohio. 

OBNERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.      (See  adv.  pages  1203-1223.) 

Hobart  Bros.  Co.,  The,  113  Water  St., 
Troy.  N.  Y.     "HB." 

Kuhlman  Engineering  Co..  The.  840 
Champlain  St..  Toledo.  Ohio. 

Kurz  *  Root.  Appleton,   Wis. 

Laganke  Electrical  Co.,  6989  Aetna  Rd, 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co..  Tha,  390? 
Perkins  Ave..  Cleveland,  Ohio. 

Liberty  Electric  Corp..  Port  Chester,  N.  T. 

Louisiana  Metal  Cabinet  Works,  1019 
Bienville  St..  New  Orleans.  La. 

HacRae.  Hector  C.  314  St.  Paul  St.. 
Baltimore.  Md.     "Champion."' 

Vain  Electric  Co.,  Cleveland,  Ohio. 

Hayhew    Co.,    867     Melnecke    Ave.,    Mil- 

Mendrll  Mfg.  Co.,   Mattapolsett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
Bast  Ave.,  and  14th  St.,  Long  Island 
City,  N.   Y. 

MILLER  ft  PARDEE,  INC.,  625  W.  Jack- 
son   Blvd.,    Chicago.    111. 

Monarch  Electric  Co.,  Ltd.,  St.  Lau- 
rence and  Waterman  Sts,,  St.  Lambert, 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

PENN  ELECTRICAL  &  MFO.  CO.,  Ir- 
win. Pa.     "Penn." 

Perfection  Storage  Battery  Co..  GOO  E. 
s.OthpSt..  Chicago,  111. 

PETERSON  CO..  INC.,  CHARLES  J., 
723-29    Fulton    St.,   Chicago.   III. 

PITTSBURGH  ELECTRICAL  ft  MA- 
CHINE WORKS.  THE,  1-3  Barker 
PI.,   Pittsburgh,    Pa. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave.,  Chicago,  III. 

Frlngle  Electric  Mfg.  Co.,  1909-13  N. 
6th  St.,  Philadelphia,  Pa. 


N.    Y. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  637-631 
W.  34th  St.,  New  York.  N.  T.  (See 
display  adv.  pages   1306-1307.) 

Standard   Electric   Machinery   Co.,    Baltl- 


Swart7.  Electric  Co..  Indianapolis.  Ind. 
U.    S.   E.   M.    Co.,   BOB  W.   42nd    St.,    New 

York,   N.  Y.      "USEM." 
Ward   Leonard  Electric  Co..  Mt.  Vernon, 

N.  Y. 
Western    Electric    Works.     213     6th    St. 

Portland.  Ore. 
WF.STINGHOUSE    ELECTRIC    *    MFO. 

CO.,  East  Pittsburgh,  Pa.    (See  display 


1395-1402.: 
WURDACK      ELECTRIC       MFG.       CO, 
WILLIAM.    Zl    S.    11th    St.,    St.    Louis 


H  BOAR  OS,    BENCHBOARD 

TYPE. — In  power  plants  using  electrical 
operation  for  the  switching  equipment,  the 
benchboard  or  control  desk  has  many  ad- 
vantages where  a.  very  compact  arrange- 
ment Is  desired,  particularly  where  each 
generator  normally  feeds  Its  own  bank  of 
transformers  or  group  of  feeders,  as  a 
miniature   bus  schf 


all    i 


1    by 


i  the  different  oil 

extra  space  available  on  the  desk  over  that 
which  can  be  secured  on  a  panel  type  of 
board  Is  the  real  reason  for  this  construc- 
tion,    which    Is    used    In    nearly    all    large 

desks  have  been  developed  the  main  dif- 
ferences being  In  the  arrangement  of  the 
portion  of  the  desk  devoted  to  the  Instru- 
ments. In  certain  cases  the  instruments 
are  placed  on  an  Independent  panel  type 
board  or  on  the  station  wall  In  front  of  the 
operator  when  he  Is  standing  at  the  desk. 
A  modification  of  this  scheme  is  to  have 
the  instruments  on  panels  supported  on  s 
framework  that  Is  back  of  and  above  the 
desk  which  then  faces  towards  the  gener- 
ator room  so  that  the  operator  can  look 
below  the  instrument  frame  and  above  the 
desk  top  to  watch  the  machines  he  ' 
;tlon  led  to  tr 


lery  type  control  desk"  where  the  Instru- 
ment frame  is  _a  vertical  extension  of  the 
frame  that  carries  the  desk  panels.  This 
type  of  desk  is  particularly  well  adapted 
for  locating  on  a  gallery  overlooking   the 

Where  a  large  number  of  meters  are  re- 
quired with  each  desk  section  and  the  desk 
Is  not  In  a  position  where  the  operator  Is 
to   watch   the   generator   room   the   Instru- 

them  and  the  slanting  desk  top.  To  pro- 
vide still  more  Instrument  space  It  Is  cus- 
tomary with  this  type  of  desk  to  reserve 
the    instrument   sections    for   the    Indicating 
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usually  made  electrically  operated  with 
desk  equipments,  and  the  control  switches 
and  indicating  lamps  are  so  made  that  no 
live  circuits,  even  of  low  voltage,  are 
on  the  front  of  the  desk. 
An  early  variation  of  the  desk  arrange- 


added    with    additional    machines     wit  hoi 
disturbing   the   symmetry   of   the   at 
ment     or    Interfering    with    the    ap| 
already  installed.    The  plant  of  the 
Niagara  Falh 


ifcarlo  Pow. 

Is  one  of  the  best  1_.._ ,._..    _.    ..... 

pedestal  and  post  arrangement  of  control, 
as   there   are    16   of   these,   each   controlling 

bank  of  7600  to  9000  kv-a.  capacity  each. 
The  transmission  line  feeders  are  controlled 
from  a  panel  switchboard. 

Manufacturers: 

A  J  AX  ELECTRIC  CO..  Baldwin  Ave., 
and  Montgomery  St..  jersey  City,  N.  J. 

BOUSTEAD  ELECTRIC  &  MFG.  CO., 
16  E.  Hennepin  Ave.,  Minneapolis, 
Minn.     (See  display  adv.  page  1326.) 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts..  Hamilton,  Ont., 
Can.     "Westlnghouse." 

Cleveland  Switchboard  Co..  The.  292S  E. 
79th  St..  Cleveland,  Ohio. 

Cregler  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..   Chicago.    III. 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St..  W.,  Montreal,  Que..  Can. 

Drendell  Electrical  A  Mfg.  Co.,  1346 
Howard  St..  San  Francisco,  Cal. 
"Demco." 

ELECTRIC  POWER  EQUIPMENT 
CORP.,  N.  E.  Cor.  13th  and  Wood  Sts.. 
Philadelphia.  Pa.  "Elpeco."  (See  dis- 
play adv.  page  1261.) 

GENERAL  ELECTRIC  CO.  Schenectady. 
N.  Y.      (See  adv.  pages  1203-1223.) 

Liberty  Electric  Corp..  Port  Chester.  Nr  Y. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  Bast  Ave.  and  14th  St..  Long 
Island  City,   N.  Y. 

MILLER  A  PARDEE.  INC..  62B  W. 
Jackson    Blvd..    Chicago,   111. 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
and  Waterman  Sts..  St.  Lambert,  Que., 
Can. 

NBWGARD  A  CO..  HENRY.  94T-9S6 
Washington  Blvd.,  Chicago.  111.  "New- 
eard/'      (See  adv.  page  1287.) 

PENN  ELECTRICAL  A  MFG.  CO..  Ir- 
win, Pa.     "Penn." 

PETERSON  CO..  INC..  CHARLES  J.. 
723-29  Fulton  St..  Chicago.  111. 

Prlngle  Electrical  Mfs.  Co..  1906-12  N. 
6th   St..   Philadelphia.   Pa. 

Sterling  Switchboard  Co.,  B37  S.  7th  St.. 
Camden.   N.  J. 

WESTINGHOITRE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1396-1402.) 
,  SWITCHBOARDS.  DEAD-FRONT  OR 
SAFETY  FIRST—The  "safety  tint"  idea 
as  applied  to  switchboards  is  carried  out 
hy  having  a  "dead  front"  with  no  live  ap- 
paratus on  the  face  of  the  board  and  the 
rear  so  arranged  that  the  operator  does 
not   have  to  ger  near  the  bus  or  live  eon- 


para 


I   to  renew  fuses  or   to   Inspect  ap- 

This  form  of  construction  has  been  ap- 
plied chiefly  for  lighting  and  for  Industrial 
power  circuits  where  unskilled  attendants 
are  employed  or  where  the  utmost  precau- 
tions have  to  be  taken.  Various  arrange- 
ments have  been  adopted  to  carry  out  this 
Idea.  With  panel  type  boards  for  lighting 
service,  the  handles  of  the  switches  are  the 
only  things  exposed.  The  switches  usually 
are  interlocked  with  the  doors  of  the  fuse 
lents,  so  that  the  fuses  are  only 
..  ..  for  replacement  when  the  switch 
in  the  open  position  and  the  switch 
innot  be  reclosed  until  the  fuse  compart- 
i  closed.     A  special  design  of 


witch   Is 
re  pivot 


with    I 


t   the  c 


t   the 


the  feeder  circuit.  These  switches 
are  removable  from  the  board  for  inspec- 
tion, cleaning  or  adjustment  and  can  be  re- 
placed without  danger   to  the  operator. 

For  high-voltage  a-c.  service  where  oil 
circuit  breakers  are  employed  the  safety 
first  or  dead-front  board  takes  the  form  of 
the  truck  type  switchboard  where  the  en- 
tire breaker  can  be  pulled  out  for  inspec- 
tion :  see  Switchboards,  truck  panel  type. 
Manufacturers: 

ADAM    ELECTRIC    CO.,    FRANK,    3660 
Windsor    PI..    St.    Louis.    Mo.        "FA." 
(See  display  adv.  pages  1262-1266.) 
A  J  AX     ELECTRIC    CO..     Baldwin     Ave. 
and  Montgomery  St..  Jersey  City,  N.  J. 
BENJAMIN   ELECTRIC   MFG.   CO.,    806 
W.     Washington     Blvd..     Chicago,     111. 
(See  display  adv.  pages  1231-1234.) 
BOUSTEAD  ELECTRIC  A  MFG.  CO.,  16 
E.    Hennepin   Ave.,    Minneapolis,   Minn. 
(See  display  adv.  page   1326.-) 
Brown    A    Pengllly,    607    E.    4th    St.,    Los 

Bryant  Electric  Co.,  The.  1421  State  St., 
Bridgeport.    Conn.      "Bryant." 

Canadian  Westlnghouse  Co..  Ltd..  San- 
ford  and  Myler  Sts..  Hamilton.  Ont., 
Can.     "Westlnghouse." 

Cleveland  Switchboard  Co.,  The,  2926  B. 
79th  St..  Cleveland.  Ohio. 

Condlt  Electrical  Mfg.  Co.,  838  Summer 
St.,  South  Boston,   Mass. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,   W.,   Montreal,   Que.,    Can. 

Dominion  Electric  Switch  Box  Co..  60 
Sumach  St.,  Toronto.  Ont.,  Can. 

Drendell  Electrical  A  Mfg.  Co.,  1346  How- 
ard St..  San  Francisco.  Cal.    "Demco.'' 

Electric  Motor  *  Engineering  Co..  The, 
2nd  St.,  S.  W.,  and  B.  ft  O.  R.  R„ 
Canton,    Ohio. 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St..  Cleveland.  Ohio. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Standard  unit,  safety  en- 
panels,    made 


up 


i  witches 


Sheet  steel  door  on 
the  ete»l  front  of 
each  switch  unit  di- 
rectly behind  the 
operating  handle 
cannot      be     opened 


switches 
locked 
These   panels   t 


by 


padlock.      

blned  Into  a  switchboard  which  pre- 
sents a  pleasing  appearance  and  offers 
all  the  advantages  of  dead -front 
safety  operation.  For  lighting  and 
small  power  service.  (Bulletin  67110.) 
See    adv.    pages     1303-1223;— Adv. 

Laeanke  Electrical  Co..  E969  Aetna  Rd., 
Cleveland.  Ohio. 

Large-Dai]  Mfg.  Co..  Inc..  606  Cherry  St., 
Philadelphia.  Pa. 

Leonard  Electric  Mfe.  Co..  3907  Perkins 
Ave..  Cleveland.   Ohio. 

Liberty  Electric  Corp.,  Port  Chester, 
N.Y. 

Mendell   Mfir.    Co..   Mattanoisett.    Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  and  14th  St..  Long  Island 
City.   N.  Y. 

MILLER  ft  PARDEE.  INC..  625  W.  Jack- 
son   Blvd..    Chicago,    111. 

Monarch  Electric  Co..  Ltd..  St.  Lawrence 
and  Waterman  Sts..  SI.  Lambert.  Que.. 

MUTUAL  ELECTRIC  ft  MACHINE  CO.. 
858  Fort  St..  West.  Detroit.  Mich.  The 
cut    shows    a    dead-face,    super-safety. 
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"Bull  Dog"  theater  board.  There  are 
no  live  metal  parts  on  face  of  board. 
Switches  are  arranged  with  interlock- 
ing devices  so  that  any  group  ol 
switches  may  be  operated  by  master 
levers.      The   switches  are   on    the  rear 


"Bull  Dog"  Theatre  Board 

of  the  board  and  so  arranged  that  the 
fuses  and  switches  are  dead  when 
open.  Some  of  these  boards  have  been 
In  operation  for  10  years.  "Bull  Dog" 
super-safety  Industrial  boards  are  built 
on  the  same  general  principle  as  thea- 
ter boards,  except  they  are  not  pro- 
vided with  Interlocking  mechanism; 
but  "switches  are  provided  with  means 
for  locking  them  In  "on"  and  "off"  no- 
sltion.  Also  see  display  adv.  page  1286. 
—Adv. 
PENN  ELECTRICAL.  A  MFG.  CO..  Ir- 
win. Pa.  "Penn." 
PETERSON    CO..     INC..    CHARLES    J.. 

123-29   Fulton    St..  Chicago,   III. 
Pringle    Electrical    Mfg.    Co.,    1908-12    N. 
Rtb    St.    Philadelphia,    Pa. 

--     '--     ISIS 

_  .  ObJ, 
"Safety    Products." 

BPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO..  527-531 
W.  84th  St.,  New  York.  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

SQUARE  D  CO.  1*00  Rlvard  St.,  De- 
trolt.  Mich.  "Square  D."  (See  dis- 
play adv.  pages  1279-12S1.) 

Standard  Electric  Machinery  Co..  Balti- 
more,   Md.      "Standard- Baltimore.'1 

Sterling  Switchboard  Co..  617  S.  7th  St.. 
Camden.    N.  J. 

Sundh  Electric  Co..  209  Parkhurst  St. 
Newark,   N.   J. 

Superior  Engineering  Co.,  Inc.,  332  3rd 
Ave..    Pittsburgh.    Pa. 

WESTINOHOU8E  ELECTRIC  MFG.  CO.. 
East  Pittsburgh.  Pa.  (See  display 
adv.  oaires   1395-1402.) 

WESTERN  ELECTRIC  SAFETY  MFG. 
CO..  2  47  Minna  St..  San  Francisco,  Cal. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM,  21  S.  11th  St..  SI.  Louis, 
Mo. 

SWITCHBOARDS,      DENTISTS'      AND 


;1jii1 


panels  for  dental  and  elect  rot  herapeutlc 
purposes.  They  provide  not  only  the -con- 
trol apparatus  but  Indicating  Instruments 
to  show  the  operation  of  the  various  ma- 
chines. For  a  more  complete  description 
of  their  functions  see  Panels,  dentists'  and 
electro  I  herapeutlc   control. 


Bet*  Co..    Fra 


International  X-Ray  Corp.,  326  Broad- 
way. New  York.  N.  Y. 

Liberty  Electric  Corp..  Port  Chester.  N.  Y. 

MevrowlK.  Inc..  E.  B..  520  6th  Ave.,  New 
York.   N.   Y. 

Pelton  4  Crane  C"..  The,  632  Harper 
Ave..  Detroit.  Mich.     "Pelcrane",  "Pel- 

PENN  ELECTRICAL  *  MFG.  CO..  Ir- 
win. Pa.     "Penn." 

Reld  Instrument  Co..  Inc..  J.  E.,  108  N. 
12th  St.,  Philadelphia.  Fa. 


Rttter  Dental  Mfg.  Co.,  Inc.,  404  West 
Ave.,  Rochester,  N.  Y.     "Rltter." 

Wappler  Electric  Co.,  Inc..  162  Harris 
Ave.,   Long  Island  City,  N.  Y. 

WESTERN  COIL  &  ELECTRIC  CO., 
300    5lh    St..    Racine,    Wis. 

SWITCHBOARDS,     D-C 


■ally    i 


city  a 


iBtalla- 
m   600- 


head 

trolley  wire  with  ground  return.  For  this 
class  of  service  the  switchboards,  whether 
controlling  d-c.  generators  or  synchronous 
converters,  are  arranged  with  only  one 
polarity  (positive)  on  the  switchboard,  the 
negative  bus  being  run  between  machines 
and  then  taken  to  ground  and  the  rail  re- 
turns, while  the  equalizer  bus  runs  be- 
tween the  machines.  Each  generator  or 
rovlded  with  an  air-break  cir- 
mounted  at  (he  top  of  the 
panel,   a  switch   In    series   with    It,   an   am- 


•  similar  to  thi 
that  the  circuit  breakers  are  located  out  of 
reach  of  the  operator  and  are  mechanically 
controlled  by  a  handle  on  the  switchboard 
panel.  The  usual  knife  switch  In  series 
with   the  circuit   breaker    Is  also  made  dis- 

For  heavy  main-line  electrification  where 
2400  to  3000  volts  direct  current  Is  used,  a 
high-speed  breaker  with  magnetic  blowout 
Is  employed  and  usually  It  is  necessary  to 
provide  means  for  cutting  In  resistors  in 
advance  of  the  tripping  out  of  the  feeder 
breakers.  Other  precautions,  such  as  the 
use   of  flash  suppressors,  have  to  be  taken 


tatisfactor 
ost     d-c.     railways 
i  a-c.  generating  e 

so  that  the 


lels  for  t: 
udder 


now    operated 
■   r-generator 
■t  of 


the  railway  switchboard  In  the  plant. 
hieh-tenslon  side  of  the  transformers  for 
the  conveners,  or  the  main  circuits  of  the 
a-c.  motor  are  controlled  by  oil  circuit 
breakers  that  are  usually  distant -control 
and    either    manually    or    electrically    con- 

Invarlably  " 


fllJWI 


'    of    1 


nsformers. 


[actors  and  other  devices  Insure  the  start- 
ing up  of  the  units  when  their  services 
are  needed  and  their  shutting  down  as 
soon  as  their  services  can  be  spared.  In 
addition  to  the  starting  and  stopping  func- 
tions that  are  automatically  taken  care  of 
by  the  equipment,  there  are  many  pro- 
tective features  Introduced  into  the  auto- 
matic stations  that  are  not  usually  found 
in    stations  with   operators. 

These    devices    limit   the   overloads,    limit 


voltage  or  single-phase   supply, 
shut  down   the  machine  when  a- 
tinuous  d-c.  short-circuits  occur; 


t  relays  In  the  bearings  lock  the  sta- 
>ut  In  case  of  bearing  trouble,  and 
r  thermostat  relay  t  enable  the  start  - 


i  efficient  t 


nperature. 


Manufacturers: 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  and 
Montgomery  St..  Jersey  City.  N.   J. 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Out..  Can. 

Condlt  Eleotrlcal  Mfg.  Co..  83  8  Summer 
St..   South    Boston,  Mass. 

Cregler  Electrical  Mfg.  Co..  220  W.  On- 
tario St.,   Chicago.   111. 

Devoe  Electric  Switch  Co..  414  Notre 
Dame   SI..   W..    Montreal.    Que..    Can. 

Drendell  Electrical  &  Mfg.  Co..  1345  How- 
ard  St..   San   Francisco.  Cal.    "Demco." 

Eaton  Electrical  Mfg.  Co.,  655  W.  Mon- 
ro* St..  Chicago.   111. 

Kl.KCTUIC  POWER  EQUIPMENT 
jCORP.,  N.  E.  Cor.  13th  and  Wood  Sis., 

704 


display  adv.  ] 


Philadelphia,  Pa.  "Elpeco."  (See  dis- 
play adv.  page  1261.) 

Electrical  Mfg.  Co..  The,  4149  E.  79th 
St..    Cleveland,   Ohio. 

GENERAL,  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  G-E  panels  for  railroad 
service  are  standard  manually  operated 
switohboard  units  suitable  for  either 
main  station  or  substation  Installation. 
Equipments  for  the  a-c.  side  of  syn- 
chronous converters  and  for  other  a-c. 
railway  apparatus  are  available,  to- 
gether with  auxiliary  d-c.  panels,  such 
as  exciter  panels.  Standard  unit 
panels  for  railway  service  are  de- 
signed to  line  up  together,  are 
made  to  control  generators  and  con- 
verters. 100  to  2400  kw.  up  to  1600 
volts,  and  for  feeders  up  to  2000 
amp.  (Bulletin  47010.)  Also  G-E  au- 
tomatic switching  equipment  espe- 
cially adapted  to  electric  railway  serv- 
ice. More  than  100  complete  equip- 
ments are  now  In  successful  opera- 
tion. (Bulletin  47730.)  See  adv.  pages 
1203-1223.— Adv. 

Kuhlman  Engineering  Co.,  The.  840 
Champlain   St..   Toledo.  Ohio. 

Mendell  Mfg.   Co..  Mattapolsett,  Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.,  and  14th  St..  Long  Island 
City.    N.    Y. 

MILLER  A  PARDEE.  INC.,  625  W.  Jack- 
son   Blvd..    Chicago.    III. 

Monarch  Electric  Co..  Ltd.,  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que.. 

NEWGARD      &     CO.,  HENRY.      947-956 
Washington  Blvd.,  Chicago.  111.    "New- 
gard."      (See  adv.  on  page  1287.) 
PENN    ELECTRICAL  *  MFG.   CO.,    Ir- 
win. Pa.     "Penn." 
PETERSON    CO.,     INC..    CHARLES    J.. 

723-29  Fulton  St..  Chicago,  III. 
PITTSBURGH     ELECTRIC  AB    &    MA- 
CHINE WORKS,  THE,  1-3  Barker  Pl„ 
Pittsburgh.    Pa. 
Prlngle    Electrical    Mfg.    Co.,    1096-12    N. 

6th    St.,    Philadelphia,    Pa. 
SPRAGUE      ELECTRIC      WORKS      OF 
GENERAL    ELECTRIC    CO..     627-631 

"■    -  York.   N.   Y,      (See 

1306-1307.) 
_ .ichlnery   Co.,    Balti- 
more   Md.      "  Stan  da  rd-  Bait  Imore." 
WES  TING  HOUSE    ELECTRIC    &    MFG. 
CO..    East    Pittsburgh,    Pa.       (See    dis- 
play adv.  pages  1395-1402.) 
SWITCHBOARDS,    FIRE    ALARM.— The 
control  boards  upon  which  are  mounted  the 
switches,  relays,   fuses  and  other  operating 
ind  protective  apparatus  used  in  large  fire- 
alarm    systems,    including   instruments    and 
apparatus  used    for  indicating  circuit  con- 
ditions,   testing    of    circuits,    and    transmis- 
sion   of    alarms.      These    are    used    on    the 
larger  flro-alarm  systems  only,  such  as  for 
large   cities,    the    smaller   equipments    being 
usually  placed  in  cabinets  or  on  panels.    In 
large    municipal    systems    the    boards    are 
often  of  marble  with  ornamental  trimmings. 
Auxiliary  boards  and  cabinets  are  used  for 
recording  registers  and  other  special  equlp- 

Manufacturers: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 

Montgomery  St..  Jersey  City.  N.   J. 
Autocall  Co..  The.   Shelby,  Ohio. 
Devoe     Electric     Switch     Co.,     The.     414 

Notre    Dame    St.,    W.,    Montreal,    Que., 

Can. 
Gamewell  Fire  Alarm  Telegraph  Co.,  The, 

Newton   Upper   Falls.  Mass. 
HOLTZER -CABOT  ELECTRIC  CO., 

THE,   126   Amory    St.,   Boston,   Mass. 
Kuhlman      Engineering     Co.,     The,      840 

Champlain  St..  Toledo.  Ohio. 
Liberty  Electric  Corp..  Port  Chester,  N.  Y. 
McFell    Signal    Co..    28S7    S.    Halated    St. 

Chicago.  III. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 

East    Ave.    and    14th    St.,    Long   Island 

City.  N.  Y. 
Mohawk   Electric   Mfg.   Co..   15   Kirk    Pi- 
Newark.   N.   J.      "Rolllnson." 

'    Electric  Co..  Ltd..  St.  Lawrence 
'aterman  Sts.,  St.  Lambert.  Que., 

i  Telephone  Mfg.  Co.,  Fort  Dodge, 

PENN   ELECTRICAL   &   MFG.    CO.,    Ir- 

SPRAOUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  627-531 
W.  34th  St..  New  York.  N.  Y.  (See 
display  adv.   pages   1306-1307.) 

Stanley  A  Patterson.  34  Hubert  St.,  New 


,  Google 
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Sundh  Electric  Co.,  209  Parkhurst  St., 
Newark,  N.  J. 

U.  S.  E.  M.  Co..  806  W.  42nd  St.,  New 
York.  N.  Y.     "USE  M." 

SWITCHBOARDS,  GENERAL  LIGHT- 
ING AND  POWER.— For  general  light 
and  power  service,  direct  current  Is  used 
where  the  amounts  of  power  are  small  and 
the  distance  short.  For  larger  amounts  of 
power  and  longer  distances  higher  voltages 
are  necessary  and  alternating  current  Is 
usually  employed.  Switchboards  have  been 
standardized  by  many  builders  that  will 
take  care  of  all  the  usual  conditions  to  be 
met   with   In    actual   service. 

For  small  Industrial  plants,  etc..  panels 
with  slabs  about  48  Ins.  high  can  take 
rare  of  all  the  generator  and  feeder  cir- 
cuit conditions.  For  d-c.  service  125  volt! 
is  customary  for  small  lighting  plants. 
Where  the  distances  are  too  great  or  the 
amount  of  power  too  large  for  that  voltage, 
250  volts,  two-wire  or  three-wire,  can  be 
used.  For  power  service  in  mines  275 
and  in  some  cases  up  to  800  volts  direct 
current    is   handled  by   these  panels. 

For  small  installations  of  one  generator 
and  several  small  d-c  feeders,  combination 
panels  are  supplied,  the  generator  being 
provided  with  ammeter,  voltmeter,  rheostat 
and  main  switch  with  either  fuses  or  a 
circuit  breaker  to  give  automatic  pro- 
tection. Each  feeder  circuit  up  to  about 
four  is  provided  with  a  two-pole  switch 
and   fuses. 

Where  there  are  several  d-c.  generators 
operating  In  parallel,  each  has  its  own 
panel  and  separata  panels  are  provided  for 
the  feeders.  With  these  boards  air-break 
circuit  breakers  or  fuses  in  the  generator 
or  feeder  circuits  may  be  used  for  the 
purposes  of  automatic  protection.  Where 
the  d-c.  generators  are  three-wire  machines 
circuit  breakers  are  always  used  for  their 
protection.  In  this  case,  with  compound 
wound  generators,  the  breakers  can  be 
either  four-pole  to  open  the  positive,  posi- 
tive equalizer,  negative  and  negative  equal- 
iser, or  they  may  be  two-pole  with  the 
breaker  connected  In  the  armature  leads  In- 
side the  series  flelds.  The  two-pole  breaker 
is  Ihe  cheaper  arrangement  as  far  as  the 
switchboard  Is  concerned,  but  usually  in- 
volves a  greater  expense  for  cables  between 
(he  board  and  the  machine. 

Small  a-c.  boards  for  £20  or  440  volts 
are  usually  provided  with  knife  switches 
for  the  main  circuits  and  fuses  for  the 
automatic  protection  of  the  feeders.  For 
higher  voltages  as  well  as  sometimes  for 
there  voltages,  oil  switches  or  circuit 
breakers  are  employed,  nonautomatlc  for 
the  generator  circuit  with  automatic  pro- 
tection in  the  feeder  circuits. 

For  d-c  machines  of  more  than  800  am- 
peres, and  for  a-c.  plants  with  generators 
of  more  than  a  few  hundred  kv-a.,  it  Is 
customary  to  use  7E  or  90-ln.  panels  in 
two  or  three  sections,  the  panels  running 
all  the  way  to  the  floor.  The  d-C  boards, 
whether  for  light,  power,  or  railway,  are 
almost    invariably   provided   with   air    clr- 

tlon.  For  an  industrial  or  railway  plant 
fed  through  synchronous  converters  from 
a  large  system,  the  amount  of  short-cir- 
cuit current  to  be  handled  practically 
necessitates  mounting  the  breakers  at  the 
top  of  the  panels  with  ample  space 
for  the  arc  to  rise  above  the  panels.  The 
larger  manufacturing  companies  -  have 
standardized  their  d-c.  switchboards,  based 
on  this  method  of  construction.  For 
office  buildings,  stores  or  similar  In- 
stallation using  a  few  engine-driven  d-c 
generators  the  short-circuit  conditions 
are  much  less  severe,  and  for  such  service 
It  Is  safe  to  mount  apparatus  above  the 
breakers  and  often  a  number  of  breakers 
may  be  mounted  one  above  the  other  for 
the  control  of  several  feeders  from  a  single 
panel.  This  type  of  construction  is  fre- 
quently specified  by  the  architects  of  build- 
ings containing  Isolated  plants  as  It  en- 
ables a  large  number  of  d-c.  feeders  with 
circuit-breaker  protection  to  be  controlled 
from  a  comparatively  short  switchboard. 

For  a-c.  service  at  240O  volts  the  panel 
construction  using  Dil  circuit  breakers 
mounted  on  the  rear  of  the  panels  or  on 
the  panel  frames  Is  used  for  capacities  up 
to    about    3000    kv-a.      For   higher    voltages 

"        s  of  power,  the  break- 

lart   from    the    swltch- 
ilectrlc- 


Include   the  panels  for  the   ,. 

as   part  Of  the   switchboard.      Where  these 
exciters  are  provided  with  a  voltage  regu- 


on    a    special    panel. 

end  of  Ihe  board  It  Is 

a     syncli 

lamps  and    two  a-c.   voltmeters    to   provide 

ready    means   for  connecting  generators   In 

parallel. 

To  the  right  of  the  exciter  panels  are 
placed  the  generator  panels,  usually  ar- 
ranged with  panels  for  the  smallest  gen- 
erator neit  to  the  exciter  panels  and  that 
for  the  largest  one  farthest  away  as  that 
facilitates  tapering  the  a-c  bus  to  get 
the  best  copper  distribution.  The  usual  gen- 
equlpment 


with   a 


witch.  : 


polyphase  indicating  wattmeter,  a  field 
meter,  field -rheostat  operating  mechanism, 
field  switch,  voltmeter  receptacle  or  switch, 
synchronizing  receptacle  or  switch,  and  an 
oil   switch,   usually   nonautomatlc. 

The  feeder  panels  stand  to  the  right  of 
the  generator  panels,  unless  a  totalizing 
load  panel  is  supplied  to  come  between  the 
generator  and  feeder  panels.  The  feeder 
panels  usually  have  three  ammeters  to 
show  whether  the  load  Is  balanced  and 
sometimes  a  watt-hour  meter,  an  Indicat- 
ing wattmeter,  or  a  power-factor  meter. 
The  breakers  are  usually  automatic  and  can 
he  made   for  Instantaneous   a-c   trip  from 

with    time-limit   attachments   or  time-limit 

For  Ihe  arrangement  of  the  circuit  break- 
ers and  the  busbars,  many  conditions  have 
to  be  considered  In  determining  whether 
to  mount  the  breakers  directly  back  of  the 
switchboard  or  to  place  them  on  a  frame- 
to  outdoor  construction. 
Manufacturers: 
A-C    Electrical    Mfg.    Co.,    The,    4th    St., 

U.  B.  Bldg...  Dayton.  Ohio. 
ADAM  ELECTRIC  CO.,  FRANK.  3660 
Windsor  PI.,  St.  Louis,  Mo.  "FA." 
(See  display  adv.  pages  1262-1205.) 
A  J  AX  ELECTRIC  CO..  Baldwin  Ave. 
and  Montgomery  St..  Jersey  City.  N.  J. 
Allen-Bradley    Co.,    286    Greenfield    Ave.. 


Mflw. 


.    Wis. 


Barkelew  Electric  Mtg.  Co., 

Ohio. 
BOU5TEAD    ELECTRIC    A    MFG.    CO., 

16      E.      Hennepin     Ave.,     Minneapolis. 

Minn.     (See  display  adv.  page   1326.) 
iwn    A    Pengilly.    007    E.    4th   St.,    Los 


Angeles 


Cal. 


Canadian  General  Electric  Co.,  Ltd.,  212 

King  St..  W..  Toronto,  Qnt.  Can. 
Canadian    Westlnghouse    Co..    Ltd.,    San- 

ford    and    Myler    Sts.,    Hamilton,    Ont., 

Can.      "Westlnghouse." 
Chicago    Switchboard    Mfg.    Co.,    426    S. 

Clinton   St..   Chicago    III. 
Clay     Electric    Co.,     8303     N.     12th     St., 

Philadelphia.    Pa. 
Cleveland  Switchboard  Co..  The,   2926   B. 

79th   St..   Cleveland,   Ohio. 
Connecticut   Dynamo   A   Motor   Co.,    The. 

Lyons    Ave.    and     Colt    St.,     Irvlngton, 


Cregler 


.    On- 


Devoe  Electric  Switch  Co..  414  Notre 
Dame  St..  W..  Montreal,  Que..   Can. 

Drendell  Electrical  A  Mfg.  Co..  1345  How- 
ard St..  San  Francisco.  Cal.     "Demco." 

Eaton  Electrical  Mfg.  Co.,  566  W.  Mon- 
roe St..  Chicago.  111. 

Electric  Apparatus  Co..  J E7  S.  Green  St., 
Chicago.   III. 

Electric  Motor  A  Engineering  Co..  The, 
2nd  St..  S.  W„  and  B.  A  O.  R.  R.. 
Canton.    Ohio. 

PTIectrlc  Psnelboard  Co..  Rochester.  N.  T. 

EIECTRIC  POWER  EQUIPMENT 
CORP.,  13th  &  Word  Sts..  PhlladeJpnin, 
Pa.  A.-c.  and  ''.-e  switchboards,  for 
specie!  and  ordinary  requlrement«  fit- 
ted with  high  grade  inatrum 
curately  rated.  See  display 
mi-nt  on  page  1261. — Adv. 

Electromechanical  Co..  The.  432-434  N. 
Calvert  St..   Baltimore.  Md. 

Emnl-e  Engineering  A  Supply  Co.,  I 
nnmlnick  St..   New  York.   N.  T. 

RUNFRM,  electric  CO.,  Schenec- 
tady. N.  T.  A  complete  line  of  switch- 
boards for  all  systems  of  electrical  dis- 
tribution. Standard  Unit  Panels  have 
been  developed  to  meet  certain  condi- 
tions which  occur  repeatedly.  They  are 
less  expensive  than  the  other  classes, 
requiring  less  time  to  build  and  ship, 
though    quality    and    workmanship    are 
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the  same.  They  may  be  ordered  sim- 
ply by  catalogue  numbers,  taken  from 
descriptive  bulletins,  each  of  which  Is 
complete  In  Itself  and  covers  panels  In 
a  distinct  class.  The  Index  to  all  of 
these.  Bulletin  47001-A.  can  be  obtained 
on  request.  These  panels  are  so  de- 
signed that  they  can  be  assembled  In 
different  combinations,  to  form  a  com- 
plete switchboard  having  a  neat,  unl- 
foom  appearance.  All  apparatus  is 
made  by  a  single  company,  thus  cen- 
tralizing responsibility  for  the  perform- 
ance of  the  entire  board.  Industrial 
and  consulting  engineers  are  invited  to 
confer  with  switchboard  specialists  In 
G-E  sales  offices  on  the  adaptation  of 
standard  unit  panels.  See  page  1223.— 
Adv. 

Globe  Electric  Co..  368  Broadway,  Mil- 
waukee, Wis.      "Globe." 

Hatfield  Electric  Co.,  102  S.  Meridian 
St.,  Indianapolis.  Ind. 

Hub  Electric  Co..  2226  W.  Grand  Ave., 
Chicago.   III. 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO..  Adams  A  Aberdeen  Sts..  Chicago, 
111.     (See  display,  adv.  page  132?.) 

Kuhlman  Engineering  Co..  The,  840 
Champlaln   St.,   Toledo,   Ohio. 

Kurx  A  Root,   A'ppleton,   Wis. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 

Large-Dall  Mfg.  Co..  Inc..  606  Cherry  St., 
Philadelphia,    Pa. 

Liberty  Electric  Corp..  Port  Chester.  N.  Y. 

Liberty  Mfg.  Co.,  Inc..  3201-41  Carroll- 
ton  Ave.,  New  Orleans,   La. 

Main  Electric  Co..  Cleveland.  Ohio. 

Marquette  Electric  Engineering  Co..  222 
W.  Austin  Ave.,  Chicago,  III. 

Mendel  1  Mfg.  Co.,  Mat tapoi sett,  Mass. 

Metropolitan  Electric  Co.,  South  Seattle, 
Wash. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
Long  Island  City,  N.  Y.  This  company 
Is  prepared  to  design,  manufacture  and 


MILLER  A  PARDEE,  INC.,  026  W.  Jack- 
son  Blvd..   Chicago.   111. 

"i    Electric    Co..    Ltd.,    St.    Law- 
and  Waterman  Sts..  St.  Lambert, 

_  AL  ELECTRIC  A  MACHINE  CO.. 
«hs  W.  Fort  St..  Detroit,  Mich.  "Bull 
Dog."      (See    display  adv.   page    1285.) 

National  Electric  Co..  302  Kanawha  Na- 
tional Bank  Bldg.,  Charleston,  W.  Va. 
"National." 

NeFage-McKenny  Co.,  Armour  Bldg.. 
Seattle.    Wash. 

NEWGARD  A  CO.,  HENRY.  947-9BS 
Washington  Blvd.,  Chicago.  III.  "New- 
gard."     (See  adv.  page  1287.) 

Nyelec  Switchboard  Co.,  422  E.  E3rd  St., 
New  York.  N.  Y. 

PENN    ELECTRICAL  A  MFO.    CO.,    Ir- 

Perfectlon    Storage  'Battery    Co.,    600    E. 


tnth   i 


.    Chica 


PETERSON  CO..  INC..  CHARES  J.,  723- 
21  Fulton  St.,  Chicago.  III. 

PITTSBURGH  ELECTRICAL  A  MA- 
CHINE WORKS,  THE,  1-3  Barker  PI., 
Pittsburgh.   Pa. 

Post-Glover  Electric  Co..  308  W.  4th  St., 
Cincinnati.    Ohio. 

Frlngle  Electrical  Mfg.  Co.,  1900-12  N.  0th 
St..   Philadelphia.   Pa. 

Robertson  Electric  Construction  Co- 
Mohawk  and  Niagara  Sts..  Buffalo, 
N.  Y. 

Safety  Electric  Products  Co..  Inc.,  1648 
Central  Ave..  Los  Angeles.  Cal.  "Safety 
Products.'' 

Schmidt  Electric  Co.,  A.  R.,  E.  Water  and 
Buffalo   Sts..   Milwaukee.  Wis. 

Southern  Electrical  Equipment  Co.,  Char- 
lotte. N.  C. 

SPRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO.,  527-631 
W.  34th  St..  New  York,  N.  Y.  (See 
display  adv.  pages  1306-1307.) 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard- Rait  I  more." 

Standard  Electrical  Construction  Co.,  San 
Francisco.   Cal. 

Standard  Mechanical  Equipment  Co..  2020 
Richardson  Ave.,  Dallas.  Tex.  "Stan- 
dard." 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Camden.   N.  J. 

Sundh  Electric  Co..  209  Parkhurst  St., 
Newark,  N.  J. 

Superior  Engineering  Co.,  Inc.,  382  3rd 
Ave.,  Pittsburgh,  Pa. 

Swartz  Electric   Co.,  Indianapolis,  Ind. 

>ogIe 
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Tanner  &  Co..  William  F.,  Baltimore,  Md. 

ThomHOn  Co..  Ltd.,  Fred,  9  St.  Genevieve 

St.,  Montreal,  Que..  Can. 
TRUMBULL      ELECTRIC      MFG.      CO., 

THE,      Plalnvllle,     Conn.      "Circle     T." 

(See  display  adv.  pages  1282-1283.) 
Western    Electric    Works,    213    Sth    St., 

Portland,    Ore. 
WESTERN     SAFETY     MFG.      CO.,      217 

Minna   St..    San   Francisco.   Cal. 
WESTINGHOUSE    ELECTRIC    A*  MFG. 

CO.,    East    Pittsburgh,    Pa.       "Burke." 

(See  display  adv.  pages   1S9S-1402.) 
Wisconsin  Electrical  &  Mfg.  Co.,  Mllwau- 

].,    Worcester, 


___j,  Wis. 
Worcester  Electric  Mfg.   ■ 


Mass. 

WURDACK       ELECTRIC      MFG.       CO., 

WILLIAM,  SI  S.  11th  St..  St.  Louis,  Mo. 

SWITCHBOARDS.      MARINE      AND 

NAVAL.— Switchboards     tor    ship     service 

are     generally    made     of    an     Impregnated 


i  on 

late  Is  some- 


thls  Insures  ability  to  stand  inl 
external  shocks,  such  as  are  occasioned 
naval  vessels  during  battle.  Sla' 
times  used  on  merchant  vessels 
ing  the  various  Instruments  and  switching 
devices  on  smaller  boards  or  Isolated 
panels.  Where  the  generators  are  lo- 
cated In  two  rooms  '  switchboards  are 
located  nearby  for  their  control,  the  two 
boards  being  Interconnected.  The  switch- 
boards are  manually  operated  and  the  live 
parts  are  carefully  guarded  to  protect  the 
operators.  There  Is  no  generally  accepted 
limit  set  for   the   use  of  knife  switches  or 


generating  sets  are    connected  ft. 

operation,  but  in  some  small  plants  they 
are  operated  separately  and  so  Independent 
busbars  with  double -throw  a  witches  are 
arranged.  On  the  smaller  boards  knife 
switches  with  fuses  for  the  generator  leads 
are  considered  amply  safe.  Enclosed  cart- 
ridge fuses  are  employed  except  for  in- 
strument protection  and  they  are  always 
mounted  on  the  face  of  the  board. 

SWITCHBOARDS,  POLICE  TELE- 
PHONE AND  SIGNAL— The  panels  on 
which  are  mounted  the  relays  and  other 
operating  and  protective  apparatus  used 
In  police  telephone  and  signal  circuits  and 
including  the  transmitting,  receiving  and 
switching  telephone  apparatus,  by  which 
Incoming  calls  are  transferred  to  the  proper 
officer  and  the  regular  reports  of  the  pa- 
trolmen received.  The  newer  systems 
often  Include  a  special  signaling  system, 
whereby  the  operator  may  call  any  patrol- 
man. The  switchboards  also  Include  the 
necessary  apparatus  for  this. 

Manufacturer!: 


AUTOMATIC 


HOI.TZER -CABOT        ELECTRIC       CO.. 

THE,   126   Amory  St..   Boston,  Mass. 
Kuhlman      Engineering      Co.,      The,      810 

Champlain    St.,    Toledo,    Ohio. 
Monarch  Electric  Co.,  Ltd..  St.  Lawrence 

&   Waterman   Sts.,    St.    Lambert,   Que., 


i  adv.   page   121... 

PENN     ELECTRICAL     &     MFG.      CO., 

Irwin,  Pa.     "Penn." 
Stanley  &  Patterson,  34  Hubert  St.,  New 

York,  N.  Y. 
SWITCHBOARDS.  SERIES  STREET 
LIGHTING.— While  the  development  of  the 
high -efficiency  tungsten  lamp  has  caused 
the  practical  abandonment  of  the  series 
arc  fight  systems  for  new  installations, 
there  are  still  a  number  of  such  systems  In 
actual  service.     Some  of  the  oldest  of  these 

era  tors,     usually     motor- driven,      and     the 
switching       equipment      comprised       Dan  el 
switchboards  equipped  with  nil 
switches    that     permitted    any 
combination   of  circuits  to  be 

of  generators.  Provision  was  m ... 

ting  ammeters  Into  any  circuit  whose 
rent  was   to  be  measured. 


The  d-c  series  system  was  superseded 
by  the  constant -current  a-c.  system  with 
the  lamps  operated  from  the  constant-cur- 
rent transformers  or  "tubs."  as  they  were 
called.  These  were  repulsion -co  11  trans- 
formers with  movable  secondary  colls  and 
the  switching  equipment  comprised 
switches  of  the  plug  or  oil  type  with  fuses 
in  the  primary  or  constant -potential  circuit 
and  plug  or  oil   switches  in   the  secondary 


ally    found    advisable    to    short-circuit    the 

the  primary  so  the  secondary  circuit  was 
provided  with  three  plugs,  one  to  short- 
circuit  the  line  and  two  to  open-circuit  It 
after  the  primary  circuit  had  been  cut  off. 
A  special  oil  switch  with  two  handles  was 
provided  for  the  same  service,  one  handle 
controlling  a  single -pole  short-circuiting 
switch  and  the  other  controlling  a  two- 
pole  switch  for  open -circuiting  the  line, 
A  ten-ampere  a-c.  ammeter  was  usually 
provided   for   reading   the    current   In    the 

By  combining  a  mercury -arc  recti  Her 
with  a  constant- current  regulator  it  was 
possible  to  operate  the  more  efficient  d-c. 
series  magnetite  arc  lamps  from  a-c.  dis- 
tribution circuits  without  any  moving  ma- 
chinery. The  switchboards  for  this  service 
provided  a  tilting  mechanism  or  some  sim- 
ilar device  for  starting  the  rectifier.  Some- 
what similar  equipments  were  furnished 
for  series  tungsten  lighting  systems,  ex- 
cept that  they  do  not  require  any  rectifier 
equipment 
Manufacturers; 

AJAX     ELECTRIC    CO..    Baldwin    Ave. 

and  Montgomery  St.,  Jersey  City,  N.  J. 

BOUSTEAD    ELECTRIC    &    MFG.    CO., 

IS     E.     Hennepin     Ave.,     Minneapolis, 

Minn.     (See  display  adv.  page  ISM.) 

Canadian  General  Electric  Co..  Ltd..  21! 

King  St..    W..   Toronto,  Ont,,  Can. 
Canadian   Westlnghouse   Co..   Ltd.,   San- 
ford    and   Myler    Sts..    Hamilton,    Ont.. 
Can.       "Westlnghouse." 
Cleveland  Switchboard  Co.,  The,   2925  E. 

79th  St..  Cleveland.  Ohio. 
Condlt  Electrical  Mfg.   Co.,    B38  Summer 


tarlo   St.,    Chicago,    ill. 
Devoe     Electric     Switch     Co..     The,     411 
Notre   Dame   St..  W.,   Montreal,   Que.. 

Eaton* Electrical  Mfg.  Co.,  EBB  W.  Monroe 
St.,  Chicago.  HI. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Series  arc  and  incan- 
descent panels  for  controlling  constant- 
current  transformers  In  plants  or  any 
size,  1.150  to  2,300  volts.  Switch  equip- 
ment consists  of  safe  and  convenient 
plug  switches  and  tubular  expulsion 
fuse  combined  In  single  unit.  Panels 
are  available  provided  with  watt-hour 
meter  sub-bases  to  check  the  general 
In  the  station.    See  adv.  pages 


.   Ohio. 
METROPOLITAN  ELECTRIC  MFG.  CO., 

East   Ave.    and    11th    St..    Long    Island 

City,   N.   Y. 
MILLER     &     PARDEE.     INC.,     825     W. 

Jackson    Blvd.,    Chicago,    HI. 
Monarch  Electric  Co.,  Ltd..  St.  Lawrence 

and  Waterman  Sts.,  St.  Lambert.  Que., 

NEWOARD  &  CO.,  HENRY.  917-95B 
Washington  Blvd.,- Chicago.  111.  "New- 
gard."      (See   adv.   page   128T.) 

PENN  ELECTRICAL  &  MFG.  CO.. 
Irwin,    Pa.      "Penn." 

Pringle  Electrical  Mfg.  Co.,  1900-12  N. 
6th    St..    Philadelphia,   Pa. 

S  PRAGUE  ELECTRIC  WORKS  OF 
GENERAL  ELECTRIC  CO,  527-531 
W.  34th  St.,  New  York,  N.  Y.  (See 
display  adv.    pages    1306-1307  ) 

Standard  Electric  Machinery  Co.,  Balti- 
more.   Md.      "Standard- Baltimore." 

WESTINGHOOSE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.    pages    1306-1402.) 

WURDACK  ELECTRIC  MFG.  CO.,  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis,  Mo. 

SWITCHBOARDS,  SPECIAL  AND  MIS- 
CELLANEOUS.—There  are  a  number  ol 
special  purposes  and 


a  that 


V  d  Lite  i 


service,    to  control  the  various  feeder  cir- 
cuits,   etc.      These    boards    must    be    con- 
Injury     from 


eak  plug 

to    prevent    1 

Ing  particles, 

for  cut- 

staltations  wher 

e  an  excess  of 

distinctly  special  types,  such  as  for  the 
control  of  a  battery  of  electric  furnaces. 
etc  Large  radio  stations  also  have 
switchboards  for  controlling  the  high-fre- 
quency alternator,   transformers  and  other  , 

Manufacturers: 

Cory  &  Son,  Inc.,  Charles,  IB3-187  Varlck 
St.,    New   York,    N.    Y.      (Marine.^ 


Flint  Electric  &  Mfg.  Co.,  The.  141!  Del- 
gany  St.,  Denver,  Colo. 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  B2T  W.  34th 
St.,  New  York,  N.  Y.  Sprague  safety 
type  switchboards  are  furnished  with 
feeder  switches  of  the  brush  contact 
type.  Each  switch  Is  furnished  with  a 
separate  door  over  the  fuse  compart- 
ment so  arranged  that  access  to  the 
fuses  can  be  had  only  with  the  switch 
in  "off"  position.  The  switch  has  a 
quick  break  action  and  Is  operated  by 
a  toggle  mechanism.  Sprague  prod- 
ucts, see  display  adv.  pages  1306-7.— 
Adv. 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,  N.  Y. 

SWITCHBOARDS,  TELEGRAPH.— Tele- 
graph switchboards  are    simple   boards  o 


;    boards    in   these 

them  the  n 
»n  trol   apps 


for  special  purposes,   U 
cases  having  mounted  ( 
sary    relays,    rheostats,   control   apparatu 
and    indicating    instruments    for    balancing 
the   lines,   etc..    In    duplex  and   quadruplet 
operation,  or  for  special  testing  and  oper- 
ating of  printing  telegraph  systems. 
Manufacturers; 
AJAX  ELECTRIC  CO.,  Baldwin  Ave.  and 

Montgomery   St.,  Jersey  City.  N.  J. 
Bunnell  &  Co.,  J.  H..  3!  Park  Place,  New 

York.   N.    Y.      "Bunnell." 
Cregier  Electrical  Mfg.  Co.,  220  W.  On- 
tario St..  Chicago,  III. 
Devoe     Electric    Switch     So..     The,     411 
Notre    Dame    St.,    W..    Montreal.   Que., 

Foots,  Plerson  &  Co.,  Inc.,  160-162  Duana 

St..    New   York,    N.    Y. 
Liberty    Electric    Corp.,    Port     Chaster, 

N.   Y. 
MILLER     &     PARDEE.     INC.,      525     W. 

Jackson  Blvd.,  Chicago,  III. 
NEWGARD     &     CO..     HENRY,     947-955 
Washington  Blvd.,  Chicago,  111.  "New- 
gard."     (See  adv.  page  12S7.) 
PENN   ELECTRICAL   &   MFG.    CO.,   Ir- 
win. Pa.     "Penn." 
Western   Electric   Co.,   Inc.,   195    Broad- 
way. New  York.  N.  Y. 
SWITCHBOARDS,  TELEPHONE  AUTO- 
MATIC. —  Telephone     switchboards    which 
make   connections   by  means  of   automatic 
switches   under    the   control  of  the   catling 
subscriber  without  the  aid  of  an  operator. 
Automatic    switchboards    comprise    a   very 
complete     and    extensive     arrangement    of 
frames   on    which    lino    switches,    selectors, 
connectors,  relays,  etc..  are  mounted.    One 

jf  switchboard  Is  known  as  the  panel 

ype  and  Is  coming  into  use  in  large  cities, 
.t  derives  its  name  from  the  vertical  panel- 
Ike  form  of  the  apparatus.     For  the  most 
tant  parts  of  automatic  switchboard! 
lie   three    types  of  switches   described 
and  listed  under  Switches,  telephone,  auto- 
Manufacturers: 

AUTOMATIC  ELECTRIC  CO..  Chicago, 
111.,  designers,  manufacturers  and  in- 
stallers of  Strowger  Automatic  Tele- 
phone exchanges  for  public  and  pri- 
vate systems  of  any  slxe.  Mora  than 
one  thousand  such  exchanges  hare 
been  installed  in  all  parts  of  the  world 
and  have  been  in  operation  for  over 
30  years.  This  equipment  has  been 
recognised  by  engineers  and  officials  of 
the  largest  operating  organisations  as 
thoroughly  practical  and  reliable,  and 
has  been  adopted  by  the  governments 
of  the  leading  foreign  countries. 
Strowger  equipment  renders  a  superior 
type  of  telephone  service,  being  uni- 
formly rapid  and  accurate  in  setting 
up  connections,  and  by  eliminating  the 
switchboard  operators,  reduces  the 
cost  of  operation  to  a  minimum.  Con- 
ferences with  Interested  organisations 
either  for  public  or  private  exchange* 
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North    Electric    Mfg.    Co.,    The,    Gallon, 
Ohio. 

Strombsrg -Carlson   Telephone   Mfg.    Co., 
1060  University  Ave..  Rochester,  N.  T. 

Western    Electric    Co.,    Inc.,    186    Broad- 
way, New  York,  N.  T. 

SWITCHBOARDS,  TELEPHONE,  CEN- 
TRAL-BATTERY, MANUAL.  —  Central- 
battery  switchboards  are  used  In  roost  ol 
the  large  cities  and  many  of  the  smaller 
cities  on  large  systems.  They  are  gen- 
erally divided  up  into  an  "A"  board  and  a 
■*B"  board,  together  with  the  toll  boards, 
special  test  panels,  etc. 

The    "A"   board  Is   the   manual   switch- 
board  on   which    the    subscriber   " 
ruinate.      It   Is   handled   by    "A"    _,_ 
who  answer  the  calls  of  subscribers. 

The  "B"  board  Is  that  part  of  a  manual 
switchboard  which  receives  the  Incoming 
calls  from  other  offices  and  establishes  Anal 
connection  to  the  called  line.  Each  "B" 
operator  has  within  her  reach  a  multiple 
Jack  of  all  the  subscriber  lines  In  the  office. 

A    multiple    switchboard    Is    a    manual 
switchboard  so  arranged   that  each 
mplete  connections  to  all 


scrlber  lines  whose  calls  she  answers.  Each 
subscriber  line  1b  also  multlpled 
tiple  lack   in   each   section;   through   these 
calls   are  sent  to  the  substations. 
Manufacturers; 
American  Electric  Co.,   6401  S.  State  St., 

Chicago,  IU.     "Burns  Express." 
Devoe    Electric    Switch    Co.,     414    Notre 

Dame   St..   W.,   Montreal.   Que.,   Can. 
Federal     Telephone     ft     Telegraph     Co., 

Buffalo.  N.    Y.      "Federal." 
KELLOGQ  SWITCHBOARD  ft  SUPPLY 
CO.     Adams  and  Aberdeen  Sts..  Chi- 
cago,    111.      "Service.'.'      (See    display 
adv.  page  1327.) 
Lelch  Electric  Co.,  Genoa,  111. 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

Iowa. 

Premier   Electric   Co..   3800-3810   Ravens- 
wood   Ave..   Chicago,    111. 
Stanley  &  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.     "DeVeau." 
Strom  berg -Carlson    Telephone    Mfg.    Co., 
1050  University  Ave.,  Rochester,   N.   Y. 
Western  Electric  Co.,  Inc.,  136  Broadway. 

New  York,  N.  Y. 
SWITCHBOARDS,  TELEPHONE,  CORD- 
LESS.— See    Switchboards,    telephone,    pri- 
vate branch  exchange. 

SWITCHBOARDS,  TELEPHONE,  MAG- 
NETO MANUAL.  — Manual  switchboards 
with  drops  or  (rarely)  with  relays  and 
lamps,  arranged  so  that  the  subscriber  sig- 
nals the 


which  c 


shutter 


line 


drop  to  fall.  Each  cord  circuit  Is  equipped 
with  one  clearlng-out  drop  (sometimes  two) 
and  the  subscribers  are  supposed  to  ring  off 
when  through  talking.  Local-battery  trans- 
mission of  the  voice  Is  usually  used.  These 
boards  are  very  little  used  In  large  cities 
or   large  systems  at  present. 


i  Electric  Co..  8401   S.   State  St.. 
Chicago,   III.      "Burns  Express." 
Chicago  Telephone  Supply  Co.,    1142-122B 
W.  Brardsley  Ave.,  Elkhart.  Ind.   "Chl- 

Devoe  Electric  Switch  Co..  414  Notre 
Dame  St..  W..  Montreal,  Que..  Can. 

Federal  Telephone  &  Telegraph  Co.,  Buf- 
falo,  N.  Y. 

KELLOGG  SWITCHBOARD  ft  SUPPLY 
CO..  Adams  and  Aberdeen  Sts..  Chi- 
cago, ill.  "Service."  (See  display  adv. 
page  1327.) 

Lelch    Electric   Co..    Genoa.    111. 

Monarch  Telephone  Mfg.  Co..  Fort  Dodge. 

Premier  Electric  Co.,  3800-3810  Ravens- 
wood  Ave..  Chicago,  111. 

Stanley  ft  Patterson.  34  Hubert  St..  New 
York,    N.    Y.      "DeVeau." 

Stoddard  Telephone  Construction  Co.. 
The.  Monroe.  Mich. 

Stromberg-Carlson  Telephone  Mfg.  Co., 
1060  University  Ave.,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  136  Broadway, 
New   York,   N.  Y. 


special  boards  built  for  ui 
and  marine  vessels.  They  are  usually  con- 
structed entirely  of  metal  and  fireproof  in- 
sulating material.     In  design  and  operation 


Manufacturers: 

KELLOGG  SWITCHBOARD  ft  SUPPLY 
CO..  Adams  and  Aberdeen  Sts.,  Chi- 
cago, 111.     (See  display  adv.  page  1337.) 

Western  Electric  Co.,  Inc..  196  Broadway, 
New  York.  S.  Y. 

SWITCHBOARDS,  TELEPHONE,  PRI- 
VATE BRANCH  EXCHANGE.— These  are 
usually  rather  small  boards,  having  but 
one  position  and  operated  by  a  single  op- 
erator. They  are  used  In  offices,  factories, 
etc.,  for  the  telephone  system  In  the  build- 
ing or  plant.  One  popular  type  that  Is 
largely  used  In  small  sizes  Is  the  cordless 
switchboard.  This  is  a  manual  switch- 
board on  which  connections  are  made  by 
keys  instead  of  by  plugs  and  cords.  It 
Is  used  for  small  private  branch  exchanges, 
the  attendant's   cabinet   In    connection  with 

a  few  small  private  installations.    It  Is  not 

practical   for   large   or  even   medium-sized 

boards;  12  or  IS  Unas  are  about  the  limit. 

Many  large  switchboards  also  come  under 

this  classification  as  some  large  buildings, 

industrial    plants    and    Institutions    require 

the  service  of   several   operators  to   handle 

all   of  the   calls.      In    soma   cases    these   go 

from  this  large  board  to  a  small   P.  B.  X. 

board  In  each  of  the  principal  buildings  or 

departments  of  the  plant. 

Manufacturers: 

American    Electric    Co..    8401    S.    State 

St.,  Chicago.  HI.      "Burns  Express.' 
Auth    Electrical     Specialty    Co.,     422     E. 

53rd  St..  New  York.  N.  Y. 
AUTOMATIC  ELECTRIC  CO.,  Chicago, 
III.  The  P.  A.  X.  {trade  name  for  the 
Private  Automatic  Telephone  Ex- 
change Equipment)  has  been  adopted 
by  hundreds  of  the  world's  largest  and 
most  important  commercial,  financial 
and  Industrial  organisations,  as  well 
as  hospitals,  hotels,  clubs,  private  es- 
tates and  Government  buildings.  Also 
aboard  ships.  Serves  any  number  of 
stations  and  Is  capable  of  unlimited 
—   Requires    only    two    wires 


*a*"; 


Give 


P.  A.  X.  also  renders  unexcelled  code 
call,  watchman,  conference,  credit  and 
other  specialized  services.  Conferences 
as    to    specific    requirements    Invited. 

Chicago  Hand  Phone  Co..  511  W.  Jackson 

Blvd..   Chicago.   111. 
Chicago  Telephone  Supply  Co..  1142-1228 

W.      Beardsley     Ave..     Elkhart,     Ind. 

"Chicago." 
Couch    Co..    Inc..    S.    H..    Arlington    and 

Squantum  Sts..  Norfolk  Downs,  Qulncy. 

Devoe  Elect  rlr 

Dame  St..   1 ...    _ ,...,       

Federal  Telephone  ft  Telegraph  Co.,  Buf- 
falo. N.  Y.      "Federal." 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO..  Adams  and  Aberdeen  Sts.,  Chi- 
cago. III.  "Service."  (See  display 
adv.   nage   1327.) 

Lelch   Electric   Co..    Genoa.   HI. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

Premier  Electric  Co..   3SOO-3810   Ravens- 
wood  Ave..  Chicago.  III. 
Stanley    ft    Patterson.    34    Hubert    St., 

New  York.  N.  Y.     "DeVeau." 
Strom  bens- Carl  son    Telephone    Mfg.    Co.. 
10S0  University  Ave..  Rochester,  N.  Y. 
Teleohone    Shop.    The,   BOO    S.    Canal   St.. 

Chicago,  til. 
Western  Electric  Co..  Inc.,  195  Broadway, 

New  York.  N.  Y. 
SWITCHBOARDS,  TELEPHONE,  SEMI- 
AUTOMATIC—These  are  special-  tele- 
phone switchboards  to  provide  a  means  for 
handling  part  of  the  calls  automatically 
although  from  the  subscribers'  standpoint 
the  operation  Is  the  same  as  In  manual 
switchboards.  When  a  call  is  sent  to  the 
operator,  she  answers  and  learns  what 
number  Is  wanted.  This  number  Is  then 
dialed  by  the  operator  and  at  the  proper 
exchange  appears  before  another  operator 
in  visual  form,  and  the  call  may  then  be 
completed.      The    switchboards    are    there- 


fore 


mit    other    methods    of    transmitth_„     

number  bv  the  operator  and  also  eliminate 
the    second    operator   to   complete    the   call. 

Manufacturers: 

Devoe  Electric  Switch  Co..  The.  414  Notre 
Dame  St..  W,,  Montreal,  Que.,  Can, 

North    Electric    Mfg.    Co.,    The.    Gallon, 


Ohio. 


Stromberg-Carlson  Telephone  Mfg.  Co., 
1060  University  Ave.,  Rochester,  N.  Y, 

Western  Eleetric  Co.,  Inc.,  196  Broadway. 
New  York,  N.   Y. 

SWITCHBOARDS,  THEATER.— The  dis- 
tinguishing features  of  theater  switch- 
boards are  their  compactness  and  safety 
features  that  make  it  possible  for  an  op- 
erator to  have  complete  control  of  the 
stage  and  other  lights  In  a  theater  so  that 
he  can  carry  out  the  marvelous  lighting 
effects  that  are  Incorporated  in  some  of 
the  elaborate  scenic  productions  of  modern 
times.  This  Is  accomplished  by  locating 
all  of  the  switches  for  the  white  lights  in 
a  logical  position,  with  those  for  the  am- 
ber, the  red,  the  blue.  etc..  so  placed  that 
the  operator  with  his  mind  on  the  pro- 
duction and  his  eyes  watching  the  light- 
ing effects  can  manipulate  the  switches  In 
entire  safety  and  certainty  by  his  knowledge 
of  their  location  and  relation  to  each  other. 

The  typical  switchboard  or  the  dead- 
front  design  has  a  main  double -throw 
switch  at  the  lower  left-hand  corner  that 
controls  all  of  the  stage  lights.  Directly 
above  it  at  the  left  of  the  board  are  the 
double-throw  main  switches  for  the  blue, 
amber,  red  and  white  lights.  These  main 
switches  are  made  double -throw  with 
fuses  on  each  side  so  that  the  blowing 
of  a  fuse  will  mean  the  minimum  Inter- 
ruption to  the  lighting  service.  To  the 
right  of  the  main  switch  In  each  row  are 
the  individual  switches  for  the  borders, 
the  footlights,  the  proscenium,  the  stage 
pockets,  etc.,  all  of  those  for  any  one 
location,  like  the  borders,  being  placed 
one  above  the  other  so  that  all  of  the 
lights  of  any  one  color  can  be  operated 
by  the  switches  in  the  same  horizontal 
row  and  those  for  the  same  location  by 
the  switches  In  the  same  vertical  row. 

The  Individual  circuits  are  controlled  by 
dimmers  or  rheostats  With  a  very  large 
number  of  steps  so  that  the  lamps  In  any 
one  circuit  may  be  turned  down  from  full 
brilliancy  to  absolute  darkness  In  such  fine 
steps  that  It  Is  impossible  to  notice  any 
difference  In  light  on  adjacent  steps  of  the 
rheostat.  In  the  same  manner  the  lamps 
can  be  brought  up  from  the  dark  condi- 
tion to  full  brilliancy  In  a  smooth  and 
regular  manner.  These  dimmers  are  op- 
erated by  handles  at  the  top  of  the  board 
and  provision  can  be  made  for  locking  to- 
gether all  of  the  dimmers  for  any  one 
color  or  any  one  location  and  operating 
these  as  a  single  unit.  In  certain  switch- 
boards provision  Is  made  for  throwing  any 
particular  circuit  on  the  bus  Independently 
of  the  group  switches  so  that  the  pulling 
of  the  group  switch  will  shut  down  all  of 
the  circuits  except  the  ones  that  have 
been   placed  on  the  emergency  feed. 

With  the  dead-front  design  there. Is  no 
possibility  of  the  operator  getting  a  shock 
that  might  distract  his  attention  from  the 
stage,  and  the  whole  operation  of  the 
board  can  be  carried  out  in  a  poorly  lit 
location  With  very  little  chance  of  incorrect 
switching*  The  fuses  and  connections  on 
the  rear  are  made  readily  accessible  to 
permit  fuse  replacement  or  changes  In  the 


delay. 


made   with   the   minimum 


ADAM  ELECTRIC  CO.,  FRANK,  3S60 
Windsor  Pi.,  St.  Louis.  Mo.  "FA." 
(See   display  adv.   pages   1282-1265.) 

AJAX  ELECTRIC  CO..  Baldwin  Ave. 
and  Montgomery  St.,  Jersey  City,  N.  J. 

BOUSTEAD  ELECTRIC  ft  MFG.  CO., 
IS  E.  Hennepin  Ave..  Minneapolis. 
Minn.      (See  display  adv.  page  1326.) 

Brown  ft  Pengllly,  607  E.  4th  St.,  Los 
Angeles.  Cal. 

Cleveland  Switchboard  Co..  The..  2925 
E.   79th  St.,  Cleveland,  Ohio. 

Cregier  Electrical  Mfg.  Co..  220  W.  On- 
tario   St,    Chicago.    111. 

Devoe  Electric  Switch  Co.,  The.  414  Notre 
Dame  St..  W.,  Montreal,  Que.,  Can. 

Drendell  Electrical  ft  Mfg.  Co.,  1345 
Howard  St.,  San  Francisco,  Cal 
"Demco." 

Eaton  Electrical  Mfg.  Co.,  656  W.  Mon- 
roe  St.,   Chicago,   HI. 

Hallberg.  J.  H..  25  W.  45th  St.,  New 
York.   N.   Y. 

Kuhlman  Engineering  Co..  The,  840 
Champlaln   St.,    Toledo,    Ohio. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland.    Ohio. 

Leonard  Electric  Mfg.  Co.,  3907  Perkins 
Ave.,    Cleveland,   Ohio. 

Louisiana  Metal  Cabinet  Works,  1011 
Bienville    St..    New    Orleans.    La. 

Mendell  Mfg.  Co..  Mattapolsett,  Mass. 
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METROPOLITAN  ELECTRIC  MFG.  CO.. 

East    Ave.    and    14th    St..    Long:    Island 

City.   N.    T.      "Metco." 
MUTUAL  ELECTRIC  &  MACHINE  CO., 

858   W.    Fort  St..    Detroit.  Mich.      -Bull 

Dog."     (See  display  adv.  page  1285.) 
NePage-McKenny      Co.,     Armour     Bids.. 


.■attic. 


NEWGARD  &  CO..  HENRY.  947-955 
Washington  Blvd..  Chicago.  III.  "New- 
Bard."     (See  display   adv.   page   1281.) 

Pennefather.  James  S.,  35S  W.  43rd  St., 
New    York,    N.    Y. 

PETERSON  CO.,  INC.,  CHARLES  J.. 
723-29   Fulton   St..   Chicago,   III. 

PITTSBURGH  ELECTRICAL  &  MA- 
CHINE WORKS,  THE,  1-3  Barker  PL, 
Pittsburgh,   Pa. 

Prlngle  Electrical  Mfg.  Co.,  1908-12  N. 
6th   St..   Philadelphia.   Pa. 

Robertson  Electric  Construction  Co..  Mo- 
hawk and  Niagara  Sts.,  Buffalo,  N.  Y. 

Safety  Electric  Products  Co..  Inc.,  IMS 
Central  Ave.,  Los  Angeles,  Cal.  "Safety 
Products." 

SPRAGL-E  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO..  527  W.  34th 
'  St..  New  York.  N.  Y.  Sprague  safety 
type  theatre  switchboards  are  fur- 
nished with  feeder  switches  of  the 
knife-blade  type  with  quick  make  anrl 
quick  break  action.     The  switches  and 


Sprague  Theatre  Switchboard 

fuses  are  located  at  the  hack  of  the 
board,  the  operating  handles  of  Inter- 
locking type  on  the  front.  Each  row 
of  switches  may  be  operated  by  a  mas- 
ter lever  and  any  or  all  rows  of 
switches  may  be  operated  simultane- 
ously by  a  grand  master  lever.  Thea- 
tre switchboards  can  also  be  furnished 
with  remote  controlled  switches. 
Sprague  products,  see  display  adv. 
pages  1308-7.— Adv. 

Standard  Electric  Machinery  Co..  Balti- 
more.   Md.      "Standard -Baltimore." 

Sterling  Switchboard  Co.,  63T  S.  7th  St., 
Cam  Jen.  N.  J. 

Sundh  Electric  Co..  209  Parkhurat  St., 
Newark,   N.   J. 

Superior  Engineering  Co..  Inc.,  332  3rd 
Ave..    Pittsburgh,     Pa. 

TRUMBULL  ELECTRIC  MFG.  CO..  THE, 
Plalnvllle.  Conn.  "Circle  T."  (See  dis- 
play adv.   pages   1232-1283.) 

U.   S.    E.   M,   CO..   505    W.    42nd  St.,   New 


"U  S 


D  M." 


WESTERN      SAFETY     MFG.      CO.,      247 

Minna  St.,  San  Francisco,  Cal. 
Westc  n     Elt-rtrlc     Works.     313     6th    St., 


mounted  on  structural  frames  built  In  the 
form  of  a  truck  that  can  be  rolled  Into  and 
out  of  a  compartment  prepared  for  It.  thus 
making  a  continuous  steel  switchboard. 

The  whole  of  the  apparatus  for  each 
circuit  equipment  (Including  the  oil  circuit 
breaker.     Instruments     and     transformers) 

removed  with  It  when  the  truck  is  with- 
drawn from  the  space  allotted  to  It  In  the 
structure.  It  can  he  safely  inspected  while 
in  front  of  the  switchboard  or  It  can  be 
wheeled  away  for  more  thorough  examina- 
tion,  adjustment   or   repair. 

The  truck  carries  contact  Jaws  mounted 
on  porcelain  insulators  which  engage  with 


fafet: 


lades  mounted  In  the  fixed  por- 

the      structure.       These      contact 
i   sunk   Into  the  porcelain   Inaula- 


any   t 


withdrawn  from  the  cell  unl___ 
iker  Is  In  the  open  position.  Frequently 
■-1st on  Is  made  for  steel  windows  to 
imatlcally  slide  Into  position  when  the 
.  :k  is  withdrawn  and  these  cover  over 
the  openings  through  which  the  contacts 
and    the    outgoing 


■•nbks 


This 


iupplled    in   separate   units   or   as   a   con- 
liable  for  replacing 


ny  equipment  that  may  need  ovei 

GENERAL     ELECTRIC     CO., 
tady.  N.  Y.     G-E  truck  type  p' 
especially   adapted    to    group    r 


'    standpoint 


rable  a 


G.    E.   Truck   Typo   Panel 

the  elimination  of  Are  risk  and  contin- 
uity of  service.  Described  In  Bulletin 
47100.      This    Company     manufactur 


nels 


ead-fro 


and  draw-out  types,  which  see  for  do- 

WESTINGHOUSE    ELECTRIC    *    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1403.) 
ITCHES,    Am-BREAK,    H[QH-TEI 


SION,  POLE-TOP  AND  OUTDOOR  SU 
STATION. — High-tension  switches  of  ' 
air-break  type  are  frequently  used  In 


miss 

of 

o"pen 

t-.-n 

"u'p 

switches 

also  used  on   farm  and  oth 

small-power    lines    where    a    medium 

high-tension   line   is   used   to  supply  fanr 

irrigation        pumps,      small     towns,     et- 

dlrectly.     They  are  less  expensive  than  i 


....   down     within 

ground  and  locked  so  that  it  may  be   op- 
erated  only   by   authorized   persons.      The 


brush.  A  horn  gap  Is  generally  provided 
above  the  main  contacts  and  It  remains 
closed  after  the  main  contacts  are  opened 
and  Anally  opens  the  circuit  there,  thus 
breaking  the  arc  on  the  diverging  homa 
and  preventing  damage  to  the  switch 
parts.  One  terminal  of  the  switch  Is  sta- 
tionary and  the  other,  which  Is  the  switch 
blade,  usually  has  a  rotary  motion.  Slngle- 
._.    -nue),    UBe(j    an,]    wh(-- 


nechai 


it-ally  Interconnected  and  all  operated  by 
the  same  handle.  Switches  are  mounted 
so  t>-at  the  switch   blade    rotates    In  either 


lay   be   of   the 
Manufacturer 


•  Switch   Co..   Nevada  Bank  Bldg. 
c-hii    Francisco.    Cal. 
Canadian  General  Electric  Co.,  Ltd..  211 
Kins  St..   W..    Toronto.   Ont..   Can. 

—  stinghou       "        "  ■  '      " 


Devoe     Electric    Switch    Co.,    414    Notre 

Dame  St.,  W..  Montreal.  Que..  Can. 
ELECTRIC  POWER  EQUIPMENT 
CORP..  13th  &  Wood  Sts.,  Philadelphia, 
Pa.  A  new  type  of  pole  top  switch  for 
three  phase,  with  laminated  brush  con- 
tacts, and  having  a  vertical  break.  See 
display   advertisement    on    page    1261. — 


Marietta..      Ga. 


E." 

Electro      Service 
("Johnson.") 

General  Devices  &  Fittings  Co..  441-443 
S.   Desplalnes   St..   Chicago.    III. 

GENERAL  ELECTRIC  CO,.  Schenec- 
tady. N.  Y.  Type  LG-7  Disconnect 
Switch  for  outdoor  service  up  to  45, One 
volts,  or  for  higher  voltage  on  applica- 
tion. For  mounting  on  flat  surfaces  or 
pipe.  Also  the  Type  LG-20  disconnect 
switch1  for  vertical  mounting.  The 
Type  LQ-119  disconnect  switch  can  be 
secured  in  double,  triple  and  4-pole  ele- 
ments. It  Is  made  in  combination  with 
expulsion  fuse  where  It  Is  necessary  to 
open  the  primary  of  a  transformer  ban  If 
and  where  no  lightning  arrester  is  re- 
quired; with  fuse  and  choke  coll  for 
use  with  a  complete  substation,  having 

choke  coll  when  the  fuse  is  replaced 
by  an  oil  circuit  breaker.  (Bulletin 
47706A.)      Soe    adv.    pages    1203 -122  J.— 

HI- VOLTAGE  EQUIPMENT  CO..  Clev*- 
liind,  Ohio.  Manufacturers  of  air 
break  switches,  lightning  arrest  em 
''•'■-    ~oils.    high    voltage    fui 


ecthig 


dis- 


,    ....       jub- station       

crosssrms.  The  Hi-Voltage  Switch  I. 
of  a  vertical  break  type,  designed  :o 
open  under  heavy  load.  All  parts  of 
the  switch  and  operating  mechanism 
are  protected  against  sleet  and  ico. 
All  iron  and  steel  parts  are  galvanized. 
Bearings  are  either  brass  bushed  or 
babbitted.  The  main  contact  is  of  a 
self-adjusting  type  which  1: 


er    all 


ndif.k 


.    ration  un- 

lliary    arcing 


r  permitting  their  e. 


K-T-F  Electric  Co..  37  Stevenson  St., 
San  Francisco.  Cal.      "K-P-F." 

Maxwell  Engineering  &  Mfg.  Co..  61 
" ■ New  York.  N.  Y.    "Memco." 

2trlc  Co.,  Ltd..  St.   Lawrence 

d  Waterman  Sts..  St.  Lambert.  Que., 


PENN    ELECTRICAL  &   MFG.    CO.,    Ir- 

Pringle  Electrical  Mfg.  Co.,  1906-12  N 
■th  St..  Philadelphia,  Pa. 

Railway  &  Industrial  Engineering  Co., 
Greensburg,   Pa.      "R.   and   I.    E." 

ROYAL  ELECTRIC  MFG,  CO..  606  E. 
40th  St..  Chicago,  III.  "Roval"  Type 
R.  D.  high-tension  air  hrenk  switches 
are    made    In    a    variety  of    forms.      Il- 


lustration shows  Type  R.  D.  Form  1, 
2i'U  imiu.,  13.200  voits  to  86.000  volts, 
or  higher.  If  desired:  a  tbree-pole 
switch  In  which  the  rotating  member  is 
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y   two  Insulators  mid  turns 

...irately     machined     bearing-. 
Operating  mechanism  is.a  cable,  always 


in 


is  Ion 


B  of   I 


erchangeable  type  with 
tachments.  Patented  trolley  contact 
insures  positive  operation,  quick  break 
and  safety.  All  equipment  is  hot  gal- 
vanized. Eight  other  forms  embodying 
the  same  high  standard  of  design  and 
construction  are  supplied  for  200-amp., 
11.200  to  60, 000 -volt  service,  with  or 
without  choke  coll,  horn  gap  fuse, 
lightning  arrester,  tetra  chloride  ruse 
mountings,  etc.  Higher  voltages,  if 
specified.  (Also  see  Switches,  discon- 
necting, high-  tens  Ion.)  .  Bend  for  oui 
catalog.  It  contains  engineering  data. 
Illustrations  and  other  interesting  in- 
formation of  '"Royal"  products. — Adv. 
SCHWEITZER  &  CONRAD.  INC..  4411- 
1439  Ravenswood  Ave.,  Chicago,  nl. 
'■S.  A  C." 
Southern  Electrical  Equipment  Co./  Kin- 
ney Bldg.,  Charlotte.  N.  C. 
Standard  Electric  Machinery  Co..  Balti- 
more, Md.  "Standard -Baltimore." 
Western    Electric    Works,    213    6th    St., 

Portland.  Ore. 
WESTING-HOUSE    ELECTRIC    A    MFG. 
CO.,  Bast  Pittburgh,  Pa.     (See  display 
adv.   pages  1395-1402.) 
SWITCHES,     AUTOMATIC.    —  See 
Contactors,    magnetic;    Switches,    end    cell 
(storage     battery)      automatic:       Switches, 
pressure    or    vacuum -operated;     Switches, 
remote    control;    Switches,    time    or    clock- 
controlled;      Switches.      telephone,      auto- 
matic      connector;       Switches,       telephone, 
automatic  line;  Switches,  telephone,  auto- 
matic selector. 

SWITCHES,  AUTOMOBILE  IONITION. 
Control  switches  for  automobile  use  in- 
tended to  be  connected  In  the  main  engine 
Ignition  circuit  and  designed  with  or  with- 
out locking  attachments.  They  are  also 
made  In  special  forms  for  manual  opera- 
tion or  with  projecting  arms  for  foot  op- 
eration; the  latter  are  sometimes  called 
the  kick  type.  A  good  locking  type  switch 
Is  a  safeguard  against  theft  of  the  auto- 
mobile. 

Manufacturers: 

i  Bosch  Magneto  Corp..  Sprlng- 


r  Machine  A  Tool  Co., 

3rd   St.,   Newark,  N.  J.     "Beaver." 
Brlggs  &  Stratton   Co.,   1047  Louis  Ave.. 

Milwaukee.  Wis.     "Basco." 
Bryant  Electric  Co.   .The,  1421  State  St.. 

Bridgeport.    Conn.      "Bryant." 
Clum    Mfg.    Co..    421-437    National    Ave., 

Milwaukee,  Wis. 
Connecticut    Telephone    A    Electric    Co., 

Merlden,   Conn.     "Connecticut." 
CUTLER -HAMMER     MFG.     CO..     THE. 


put  In  an  out-of-the-way  place  known 
only  to  the  owner  of  the  car.  C-H 
Switch    No.    7171-81    is    a    Plug    switch 


made  that  grounds  the  magneto  and 
Is  the  reverse  of  the  plug  switch  No. 
7191-01  In  which  the  plug  is  part  Of 
the  circuit  and  removing  it  opens  the 
circuit.  These  two  switches  are  often 
nude  up  In  the  same  gang  with  thj 
lighting  switches.  See  display  adv. 
pages  ^1 22  3- 1230. — Adv. 


i    Switch    Co. 
Dame  St..  w  .  Montreal,  Que.,  Can. 
Elsemsnn    Magni*-    "  ""    ""   * 


Notr< 


_ j    Corp..    32    33rd    St., 

Brooklyn.    N.    Y: 
Hubbell,  Inc..  Harvey.  Bridgeport,  Conn. 


Kent    Mfg.    Co..    .... 

Ave..       Philadelphia,       fn.       "At  water 
Kent." 
Liberty    Electric    Corp.,    Port    Chester, 

N.    T. 
Machen     Electric    Mfg.     Co.,    4839-43    E. 
Thompson    St..     Brtdesburg,    Philadel- 
phia, Pa. 
Morse.  Frank  W.,  288  Congress  St..  Bos- 
ton. Mass.     "Chapman",  "Jost",  "Pur- 
Motor'  Specialities  Co.,  Waltham,  Mass. 
Splltdorf  Electrical  Co.,   98  Warren   St., 

Teagle     Co.,     The,     1125     Oregon    Ave., 

Cleveland.   Ohio. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East    Pittsburgh,    Pa.      (See    dis- 
play adv.   pages    1395-1402.) 
W In dman  -Goldsmith.    Inc.,    399-403    East 

Ave.,  Perth  Amboy.  N.  J. 
SWITCHES,  AUTOMOBILE  LIGHTING. 
These  are  snap  switches  Intended  for  the 
control  of  automobile  lighting  circuits  and 
are  usually  designed  for  flush  mounting 
on  dashboards,  steering  columns,  etc.  They 
are  furnished  In  various  forms.  Including 
push   and   pull,   push   button,    toggle,   etc. 

Accessories  Mfg.  Co..  2311-29  N.  Craw- 
ford Ave..  Chicago.   III. 

Bribes  A  Stratton  Co..  1047  Louis  Ave., 
Milwaukee.  Wis.      "Basco." 

Brvant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.      "Bryant." 

Cleveland  Switchboard  Co..  The,  2926  E. 
T9th   St.,   Cleveland,   Ohio. 

--—    Mfg.    Co..    421-437    National    Ave., 


MilwF 


.   Wis. 


Connecticut  Telephone  &  Electric  Co., 
Merlden.  Conn.    "Connecticut." 

Cowles  &  Co..  C.  Water  A  Chestnut  Sts.. 
New  Haven.    Conn. 

CT'TLER- HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Automobile 
Lighting  Switches  are  operated  by  a 
single  button  with  a  very  quick  make- 
and-break  mechanism.  The  mechanism 
is  simple,  and  the  push  bar  Is  unusual- 
ly rugged  In  order  to  withstand  the 
abuse  that  It  Is  likely  to  receive.  The 
Thermoplax  Insulating  material  used  In 
the  construction  Is  fcoth  fireproof  and 
waterproof   and.    unlike    fiber,    will   not 


warp  o 


terfere  with  the  proper  operation  of  the 
switch.  In  spite  of  the  small  size  of 
C-H  Automobile  Lighting  Switches  they 
have  the  high  rating  of  10  amperes,  80 
vol  is  for  single-pole  and  three -wire 
types,  and  6  amperes.  80  volts  for  the 
automatic  door  switch.  The  three-way 
switch  rating  Is  6  ampereB.  40  volts  or 
3  amperes.  80  volts.  Owing  to  the  am- 
ple   proportions    of    the    switch    parts. 


there  Is  practically  no  voltage  drop — 
an  especially  desirable  feature  on  low- 
voltage  systems.  C-H  Automobile 
Switches  operate  by  means  of  a  single 
pull-and-push    button,    the   position   of 


which  Indicates  whether  the  circuit  is 
open  or  closed.  Pushing  the  button 
opens  the  circuit — pulling  the  button 
out  closes  the  circuit.  Switches  are 
made  up  in  gangs  of  two.  three,  four 
or  more  switches  with  flush  plates. 
See  display  adv.  pages  1225-1230.— Adv. 

Devoe  Electric  Switch  Co.,  414  Notre 
Dame  St.,  W„  Montreal.  Que.,  Can. 

Gray  A  Davis.   Inc..  Boston,  Mass. 

Hart  Mfg.  Co.,  280  Hamilton  St.,  Hart- 
ford, Conn.     "Diamond  H." 

Hubbell,  Inc.,  Harvey,  Bridgeport,  Conn. 

Liberty  Electric  Corp.,  Port  Chester, 
N.    T. 

Machen  Electric  Mfg.  Co.,  4039-43  B. 
Thompson  St.,  Brtdesburg,  Philadel- 
phia.   Pa. 

Metal  Specialties  Mfg.  Co.,  3200-3208 
Carroll    Ave.,    Chicago,    III.      "Presto." 

Morse,  Frank  W..  289  Congress  SL,  Bos- 
ton,  Mass.     "Pullrtte".   "Sta-RIte." 

Motor   Specialties   Co..   Waltham,    Mass. 

Nlehoff  A  Co..  Inc.,  Paul  Q..  232-243  B. 
Ohio  St..  Chicago.  Til. 

Seng  Auto  Device  Co.,  1462  Dayton  St., 
Chicago,  nl.     ("Seng"  horn  switch.) 

WESTINGHOUSE  ELECTRIC  A  MFQ. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.   pages    1395-1402.) 

Windman -Goldsmith,  Inc.,  399-403  East 
.  Ave.,   Perth  Amboy.   N.   J. 

SWITCHES,  AUTOMOBILE  START- 
ING.—Switches  for  the  starting  circuits  of 


They  are  made  with  very  heavy  contacts 
because  the  current  required  for  turning 
the   starting  motor   is   often   in   excess  of 


Beaver  Marhlne  A  Toc-1  Co.,  Inc.,  025  N. 

3rd  St.,   Newark,  N.    J.    "Benver." 
Bliur  Motor  Appliance   Co.,   16th  A  Gar- 
den Sts..   Hoboken.  N.  J. 
Brlggs  A  Stratton   Co.,   1047   Louis  Ave., 

Milwaukee.   Wis.     "Basco." 
Cuno    Enginerlng    Corp.,    The,     Merlden. 

Conn. 
CUTLER -HAMMER     MFG.     CO..     THE, 
12th   St.   &  St.   Paul  Ave.,  Milwaukee, 
Wis.    "C-H."    (See  display  adv.  pages 
1225-1230.) 
Devoe    Electric    Switch    Co.,     414    Notre 

Dame  St.,   W.,   Montreal,  Que.,  Can. 
Gray    A   Davis,    Inc.,    Boston,    Mass. 
Hart   Mfg.   Co..    230   Hamilton   St.,    Hart- 
ford, Conn.    "Diamond  H." 
Motor    Specialties   Co.,    Waltham.    Mass. 
Nlehoff  &   Co.,    Inc.,   Paul  C,    232-212    E. 

Ohio   St..   Chicago,   II L 
Strains       Magneto       Corp..       The.       East 

Orange.  N.  J.    "Slrnma." 
WEST  IN  OHO  1. 'HE    KLECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.    pages   1395-1402.) 
SWITCHES,     BABY     KNIFE.— Miniature 
knife    switches    used    In    telephone,    tele- 
graph,   fire    and    burglar- alarm   and    other 
low -voltage     circuits     of     small     capacity. 
They   generally    have    a    maximum    current 
rating    of   30    amperes    and    are    made    for 
both      125     or      250  -volt     service.        Single, 
double   and    triple-pole   switches   i 


_nted 

j  slate 

class    and.    although 


Jally  o 

single-throw   switcht_ „ 

they  are  also  made  as  double-throw. 

AJAX  ELECTRIC  CO.,   Baldwin  Ave.    A 
Montgomery  St.,   Jersey  City.  N.  J. 


Cleveland    Swiloliliourd  Co.,  The,  2925  E. 

7ath   St.,   Cleveland.   Ohio. 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

"CemCo." 
Electrical    Mfg.    Co.,    The,    4149    E.    79th 

St.,   Cleveland.  Ohio. 
Hart   &    Hegeman    Mfg.    Co.,    342   Capitol 

Ave.,   Hartford.   Conn.     "H  A  H." 
Harvard  Electric  Co.,  525  W.  Van  Buren 

St.,   Chicago.  111. 
Hopewell    Insulation    A    Mfg.    Co.,     Inc., 

Hopewell,   Va. 
Leonard    Electric   Mfg.   Co.,    3907    Perkins 

Ave..   Cleveland.   Ohio. 
Liberty     Electric     Corp.,      Port    Chester, 

N.  Y. 
Machen     E'ectrlc    Mfg.    Co..     4039-43     E. 

Thompson    St..    Brldesburg.    Phlladel- 


n   Part   PL,   New  York.  N.  Y.  "Meseo." 

METROPOLITAN        ELECTRIC        MFG. 

CO.,  East  Ave.  A  14th  St.,  Long  Island 
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Palate  Co.,  H.  T.,  Philadelphia,  Pa: 
"Palate."  (Exclusive  distributor,  Hart 
ft  Hegeman  Mfg.  Co.,  342  Capitol  Ave., 
Hartford.  Conn.) 

PENN    ELECTRICAL   &   MFG.   CO.,    Ir- 


Rellabl'e  Electric  Co.,  3145  Carroll  Ave., 
Chicago.   IIL     'V  -■-■' 

TRUMBULL      ET 

THE,     PlalnvM.,      _- - 

(See   display   adv.    pages    1282-128S.. 

UNIT™  ELECTRIC  APPARATUS  CO.. 
1529-33  Columbus  Ave..   Boston,   Mass. 

Ward  Electric  Co..  Inc..  1  ill  Walnut  St., 
Philadelphia.   Pa. 

WATERBURY  BUTTON  CO..  835  S. 
Main  St,  Wiaterbury.  Conn.  (See  dis- 
play  adv.    page    1328.) 

Wind  man -Goldsmith.  Inc.,  399-403  East 
Ave.,  Perth  Amboy.  N.  J. 

SWITCHES.  BATTERY,  KNIFE  OR 
SLIDING.— These  are  small  switches  or 
small  current  capacity.     They  are  made  in 


AJAX  ELECTRIC  CO.,  Baldwin  Ave.  A 
Montgomery  St.,   Jersey  City,   N.  J. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.    "Bryant." 

Bunnell  ft  Co.,  J.  H.,  32  Park  PL,  New 
York.  N.  Y.    "Bunnell/" 

Canadian     Coll     Co.,      Ltd.,     Walkervllle, 

Canadian  General  Electric  Co.,   Ltd.,   312 

King  St.,   W..   Toronto,   On!..   Can. 
Cleveland  Switchboard  Co.,   The,   2926  E. 

79th  St..  Cleveland.  Ohio. 
Detroit    Coll    Co.,    439-447    Fort    St.,    E., 

Detroit,  Mich. 
Devoe    Electric     Switch    Co.,    The.    414 

Notre   Dame  St.,    W,.   Montreal.   Que., 

EDWARDS    ft    CO.,    INC.-  140th    ft    Ex- 


St.,    Cleveland,    Ohio. 
Fahnestock    Electric    Co.,    East    Ave.    ft 
8th  St.,  Long  Island  City,  N.  Y. 


I   Mfg.   Co..    343    Capitol 


1  Aetna  Rd. 


Hart  ft  Hi„ _ 

Ave..   Hartford,   Conn.     "H   ft  H. 
Harvard  Electric  Co..  52E  W.  Van 

St.,  Chicago,  111. 
Lagan ke  Electrical  Co.. 

Cleveland.  Ohio. 
Leonard     Electric    Mfg.     Co..     The,     3907 

Perkins  Ave.,  Cleveland,  Ohio.     "Leon- 
Majestic   Electric   Mfg.   Co.,   806   N.   12th 

St.,  St.  Louis,  Mo. 
METROPOLITAN        ELECTRIC        MFG. 

CO.,  East  Ave.  ft  14th  St.,  Long  Island 

City,  N.  Y. 
Morse.     Frank     w..     239     Congress    St., 

Boston,  Mass. 
MUTUAL      ELECTRIC      ft      MACHINE 

CO..    858    W.    Fort    St..    Detroit,    Hlch. 

"BullDog."      (See    display    adv.     page 

Parkin  Mfg.  Co..  San  Rafael,  Cal. 
PENN      ELECTRICAL     ft      MFG.      CO., 

Irwin,  Pa.    "Penn." 
ThordsLrson     Electric     Mfg.     Co.,     501     S. 

Jefferson    St.,    Chicago,    III. 
TRUMBULL      ELECTRIC      MFG.      CO., 

THE,     Plain  villa,     Conn.     "Circle     T.'1 

(See  display  adv.  pages  1232-1233.) 
UNITED   ELECTRIC  APPARATUS   CO., 

1529-33   Columbus    Ave.,    Boston.    Mass. 
WKSTIN'OHOUSK    ELECTRIC    ft.    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 


.,  Perth  Amboy,  N. 
SWITCHES,  BURGLAR   ALARM,    LOCK 

OR  KEY  CUTOUT.— Switches  operated  by 
keys  and  placed  on  the  doors  of  stores, 
offices,  residences,  etc.,  connected  with 
burglar  alarm  systems  so  that  persons 
having  the  proper  keys  can  go  In  or  out 
of  the  building  without  ringing  the  alarm. 
Any  attempt  to  open  the  lock  without  a, 
proper  key   operates  the   switch   and  gi' 

Manufacturers: 

ABSOLUTE  CON-TAC-TOH  CO.,   127  N. 

Dearborn   St..   Chicago,    ! 

Tor."     (See  display   adv. 


"Con-Tac- 

......    — ,,-ay  aav.    page    1286.) 

Bryant  Electric  Co..   The.  1421   State  St., 

Bridgeport,  Conn.    "Bryant." 
Bunnell  ft   Co.,   J.    H„   32   Park 

York.  N.  Y.       "Bunnell." 
Devoe     Electric     Switch     Co.,     The,     414 

Notre    Dama    St.,    W„    Montreal,    Qi 

Can. 
EDWARDS    ft    CO.,    INC.,    140th    ft    I 

tertor  Sts.,   New  York,   N.  Y. 


Hart  ft   Hegeman    Mfg.  Co.,    342   Capitol 

Ave.,   Hartford.   Conn.  "H   ft  H." 

KLAXON  CO..  Newark,  N.  J. 

Laganke  Electrical  Co.,  6969  Aetna  Rd., 
Cleveland,  Ohio. 


PALMER      ELECTRIC      ft      MFG.      CO., 


PENN      ELECTRICAL      ft      MFG.      CO., 

Irwin.   Pa.     "Penn." 
Stewart  ft  Co.,  S.  A,  85  Hall  St..  Boa- 

Wtndinan-Goldsmlth.    Inc.,    399-403   East 

Ave.,  Perth  Amboy,  N.  J. 
SWITCHES,  CEILING,  PULL.  — Snap 
switches  mounted  In  insulating  bodies 
with  pull  chains  or  cords  and  used  chiefly 
for  controlling  Individual  celling  lamps  or 
fixtures,  celling  fans,  etc.  They  are  ar- 
ranged for  several  kinds  of  mounting, 
either  directly  on  the  celling  with  screws, 
or  for  attaching  to  an  outlet  box  or  plate 
or  fixture  stud.  The  switches  may  be 
provided  for  a  number  of  circuit  condi- 
tions, such  as  single -pole,  double-pole, 
three-point,  four-point  and  two  or  three- 
circuit  electrolier  switches.  The  bodies 
are  of  porcelain  and  In  the  type  for  mount- 
ing on  a  flat  surface  have  either  solid  or 
■lotted  bases  for  the  wiring. 
Manufacturers: 

ABSOLUTE  CON-TAC-T0R  CO.,   127   N. 

Dearborn  St..  Chicago,  III.    "Con-Tac- 

Tor."     (See  display  adv.  page  1286.) 

Beaver    Machine    ft    Tool    Co.,    Inc..    625 

N.    3rd    St.,    Newark,    N.   J.     "Beaver." 

Bryant  Electric  Co..  The.  1421  State  St., 

Bridgeport,  Conn.    "Bryant." 

Canadian    Duplexallte   Co..    Ltd.,    745    St. 

Catherine  St.,  W-,  Montreal,  Que.,  Can. 

"Pulllte." 

CUTLER-HAMMER     MFG.     CO.,     THE. 

Milwaukee.  Wis. 

C-H    Celling 


Pull 


mechanism  em- 
ployed has  a 
quick    snappy 

play  adv.  pages 
1225-1330.— Adv. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre  Dame  St.,  W.,  Montreal,  Que. 
Can. 

Duplex  Lighting  Works  of  General  Elec- 
tric Co.,  6  W.  48th  St.,  New  York, 
N.  Y.    "Pulllte." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  "G-E."  (See  adv.  pages 
1S03-1223.) 

Hart  ft  Hegeman  Mfg.  Co.,  342  Capitol 
Ave..    Hartford,   Conn.     "H    ft   H." 

Hubbell,  Inc.,  Harvey.  Bridgeport. 
Conn.   "Quick  Catch,".   "Presturn.'' 

Leverldge.    Ins.,    Charloa  W.T    133   Liberty 


C-H  7320 


also     Switches,     push- 


through. 

SWITCHES,  DISCONNECTING,  HIGH- 
TENSION.— The  primary  function  of  a 
disconnecting  switch  is  to  disconnect  or 
t  for  In- 
■tlonallze 
isbars  or  other  circuits.  They 
ogned  for  switching  under  load, 
aim  arc  usually  operated  manually  by 
means  of  an  Insulated  switch  stick  which 
has  a  hook  that  fits  Into  a  hole  or  eye  In 
the  extension  of  the  switch  blade,  and 
permits  opening  the  switch  without  dan- 
ger to  the  operator.  Disconnecting  switch- 
es are  of  the  knife  blade  type  and  ore 
made  In  several  forms  and  sizes,  depend- 
ing on  the  current  rating,  circuit  voltage, 
method  of  mounting  and  location,  whether 
Indoor  or  outdoor.  They  are  made  Tor  all 
circuit  voltages  and  have  current  capaci- 
ties as  high   as  4000   amperes. 

Disconnecting      switches      are      — " 


If  horizontal  and  arranged  t 


For  lower  voltage  service  a  great 
many  switches  are  mounted  on  slate  or 
marble  bases.  Double-throw  switches  are 
sometimes  used.  For  very  heavy  currents 
three  or  more  switch  blades  are  mounted 
in   parallel. 

Disconnecting     switches     are     also     used 
an    distributing   circuits:    see    Dlsconncct- 
Ives.   emergency,   for  distributing  circuits. 
Manufacturers: 

ADAM    EL1DCTRIC    CO..     FRANK.     3650 

Windsor  I>1..    St.  Louis,   Mo.     "FA." 

(See   display   adv.    pages   1262-1265.) 

AJAX    ELECTRIC   CO.,    Bnldwln   Ave.    ft 

Montgomery    St.,    Jersey   City.    N.    J. 
Anderson  Mfg.  Co.,  Albert  ft  J.  M.,   289- 

305  A  St.,   Boston.  Mass. 
Associated    Engineers   Co.,    180    N.    Dear- 


,   IIL 


Electric  Mfg.  Co.,  Mlddletown. 
Bowie  _Swltch  Co.,    Nevada   Bank   Bldg.. 


....    .... Itchboard  Co.,  The.  2926   E. 

79th   St..   Cleveland.   Ohio, 

DELTA-STAR  ELECTRIC  CO..  2431-2458 
Fulton  St..  Chicago.  Ill,  The  "Unit 
Type"  WC-14  bus  switch,  made  by 
this  company,  and  shown  below.  Is  an 
application  of  their  standard  Insulat- 
ing unit  to   a   special   purpose  switch. 


Dslta-Star  Unit  Type  High  Tension 


Cut  shows  blade  in  line  with  bus.  but 
It  may  be  at  any  angle.  Switch  clamps 
directly  on  busbar,  which  may  be  either 
round  or  flat,  and  of  any  capacity. 
Acts  as  disconnect  between  oil  switch 
and  bus,  securing  high  space  factor. 
Adjustable  contact  and  holding  clamps 
enable  switch  to  be  so  located  that  a 
short  run  Is  secured  to  oil  switch 
terminal.— Adv. 
Devoe  Electric  Switch  Co..  The,  414 
Notre  Dame  St..  W„  Montreal.  Que- 
Can. 


...  . All   types,    volt- 

and   capacities.     See   display    ad- 
vertisement on  page  1261. — Adv. 
electric    service    supplies    oo., 

17th  &  Cambria  Sts..   Philadelphia,    1-a. 
1 'Carton-  Daniels." 
ELECTRICAL   DEVEI.OPMENT  &    MA- 
CHINE CO.,   221   N.   23rd   St..   Philadel- 
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phia.    Pa.      "F 
adv.  page  1260.. 
Electrical    Engineers    Equipment    Co, 
S.   Di-splainea   St.,  Chicago,  *"       "n 


(See    display 


Thrt 


Electrical  Mfg.  Co..  The,  4119  E.  T9th  St.. 
Cleveland.  Ohio. 

General  Devices  &  Fittings  Co.,  441-443 
S.  Pesplaincs  St..  Chicago,  III. 

GKNKRAJ,  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "G-E."  (See  display  adv. 
pages  1203-1223.) 

Hi-Voltnge  Equipment  Co.,  3305  Groton 
Ave.,   Cleveland!  Ohio. 

'   '         "     *".    Co.,    The,    555   Capitol    Ave., 


1278.) 
Maxwell     Engineering     &     Mfg.     Co.,     61 

Broadway,  New  York,  N.  Y.   "Memco." 
Mendell   Mfg.    Co..    Mattapolsett,    Mass. 
METROPOLITAN        ELECTRIC        MFG. 

CO.,  East  Ave.  &  14th  St.,  Long  Island 

City.   N.    Y. 
Monarch    Electric    Co..     Ltd.,     St.     Law- 
rence &  Waterman  Sis..   St.   Lambert. 

Que.,  Can. 
PACIFIC    ELECTRIC    &   MFG.    CO.,    827 

Folsom  __  St.,       San       Francisco,       Cal. 

PENN   ELECTRICAL  &  MFQ.   CO.,   Ir- 

FITTSBITIGH  ELECTRICAL  4  MA- 
CHINE WORKS,  THE,  1-3  Barker 
PI.,    Pittsburgh,    Pa. 

Railway  &  Industrial  Engineering  Co., 
Greensburg,   Pa.    "R.  and  I.   E." 

ROYAL  ELECTRIC  MFG.  CO..  80S  E. 
40th  St..  Chicago,  111.  "Royal"  switch- 
es and  other  apparatus  are  mounted  on 
a  special  type  of  Insulator,  made  of  the 
best  grade  wet-process  porcelain.  A 
perfected  mechanical  clamp  holds  the 
cap  and  thimble  to  the  Insulator  head 
nsuring      rigidity.        This 


.  elini 


projecting 

an  entirely  smooth  surface  and  i 

all    possibility    of    static    d]achal„ 

also    makes    Insulators    Interchangeable 

and  rendy  for  Instant  assembly  and  use. 


Royal  Indoor  disconnecting  switches 
are  furnished  In  numerous  types,  with 
connections  arranged  aa  desired,  and 
with  flat  steel  bases.  114 -in.  pipe 
mountings  or  flat  Hurface  mountings. 
Capacities  range  from  ,100  to  3,000  amps. 
at  6G0O  to  22.000  volts,  with  special 
models  for  higher  ampere  capacities 
and  voltages.  Choke  colls  are  of  the 
hour-glass  type  (see  entry  under 
Colla,  choke,  for  description).  Cylin- 
drical coils,  In  place  of  holir-glass,  are 
supplied  when  required.    Standard  fuse 

other  mounting,  however,  is  available, 
A  special  adaption  Includes  the  bus- 
bar switch,  furnished  In  four  types — 
flat  bus,  either  clamp  or  bolted;  tubu- 
lar bus.  and  rod  bus.  "Royal"  outdoor 
equipment  embodies  all  improvements 
noted  above,  with  all  parts,  except  cop- 
per, hot  galvanized.  Capacities  range 
from  300  am  pa.,  upward,  at  680  0  to 
70,000  volts  In  standard  models.  Sec- 
ond illustration  an  adaption  of  "Royal" 
croesarm  equipment,  which  Is  noted 
for  its  ruggedness.  dependability  and 
simplicity  of  Installation.  The  support 
castings  facilitate  detachi 


t!on 


intlng 


blade.    These  models  a  . 
any  desired   combination   o 
Send  for  our  catalog.     " 


Royal  Outdoor  Switching  Equipment 

glneerlng  data.   Illustrations  and  other 

interesting     Information      of     "Royal" 

prod  u  cts. — Adv. 
SCHWEITZER   &   CONRAD.   INC.,    4431- 

4439     Ravenswood     Ave.,     Chicago,     III 

"S.  &  C." 
Southern      Electrical      Equipment      Co, 


TRUMBULL      ELECTRIC      MFG.      CO.. 

THE,     Plalnvllle.     Conn.       "Circle     T." 

(See   display   adv.    pages   1282-1283.) 
Western    Electric    Works,     213     6th     St., 

Portland,   Ore. 
WEHTINGHOUSE    ELECTRIC    &    MFG. 

,.,,     ,,     .  ™*-murg-h.  Pa.    (Sea  display 


CO.,  East 

adv.    pages    1395-140 
SWITCHES,         DOOR,         ELEVATOR.— 

Switches  designed  to  he  mounted  so  that 
elevator  doors  will  cause  a  projecting 
movable  member  to  open  or  close  the  con- 
tact mechanisms  in  the  switch  In  such  a 
manner  that  the  elevator  car  cannot  be 
started  unless  the  door  Is  closed.  They 
are  usually  controlled  by  a  small  cam  on 
the  door  or  on  the  closing  mechanism 
and  are  interlocked  with  the  elevator  con- 
troller. 
Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127   N. 
Dearborn   St..  Chicago.   III.     "Con-Tac- 
Tor."     (See  display  adv.  page  1286.) 
Brviinl   Electric   Co..  The,    1.21   State  St., 

Bridgeport,  Conn.  "Bryant." 
CI'TLEn-HAMMBR  MFXS.  CO..  THE. 
Milwaukee,  Wis.  C-H  Elevator  Door 
Safety  Switches  are  used  to  prevent 
starting  the  elevator  car  before  all 
doors  are  closed.  Type  "A"  Is  operated 
by  a  push  button  which  engages  the 
end  of  the  sliding  door;  It  Is  used  gen- 
erally where  space  limitations  compel 
the  use  of  a  small  switch.  Type  "B" 
Is  operated  by  a  lever  and  roller  which 
engages  with  a  cam  on  the  sliding  door; 
ft  is  used  wherever  space  limitations 
will  permit.  Both  types  Interpose  a 
break  In  the  control  circuit  of  the  mag- 
netic main  contactor  when  the  door  Is 
open.  See  display  adv.  pages  1225-1230. 
—Adv. 
EleVHtor   Signal  Co..    116  West   St.,    New 

York,    N.  Y. 
Devoe     Electric     Switch     Co..     The,     414 
Notre    Dame    St.,    W-,    Montreal,    Que., 

Hart  &  Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford.  Conn.    "H  &  H." 

Knickerbocker  Annunciator  Co.,  116 
West   St..   New   York,    N.   Y. 

PITT  ENGINEERING  CO.,  120  W.KIn- 
zie  St.,  Chicago,  III. 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Teela  Co..   Inc.   Detroit,   Mich. 

Windman-GolclMiiith,  inc..  399-403  East 
Ave.,   Perth  Amboy,   N.   J. 

SWITCHES,         DOOR.         FLUSH.— Snap 

j  inn  na>r  a  ,iuiB.e  projecting  sprlng-con- 
trolled  pin  which  is  moved  by  the  closing 
or  opening  of  the  door,  thus  operating 
the  switch  mechanism.  The  switches  arc 
generally  used  to  control  a  light  In  a 
closet  or  telephone  booth  and  are  made 
so  that  the  light  will  be  on  when  the 
'    ■  ■—    used   In   a  closet)   or 

-en  used  In  a  booth). 

■ally    single- pole     switches 
t    6   amperes   for   125    volts 


door   Is  open   (whi 


Manufacturers: 

'     ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 

Dearborn  St.,  Chicago,  111.     "Con-Tac- 

Tor."    (See  display  adv.  page  1286.) 
Arrow    Electric   Co.,    103    Hawthorne   St., 

Hartford,    Conn.     "Arrow." 
BENJAMIN    ELECTRIC    MFQ.    CO..    80S 

W.    Washington    Blvd..     Chicago,     I1L 

(See    display    adv.    pages   1231-1234.) 
Bryant  Electric  Co.,  The,   1421  State  St., 

Bridgeport,   Conn.     "Bryant." 
Cl 'TLER- HAMMER     MFG.     CO..     THE 

Milwaukee,  Wis.  C-H  Door  Switches 
are  made  for  In- 
stallation In  the 
hinge  side  of  the 
door  Jamb.  They 
have  a  capacity  of 
fl  amp.  Switches 
No.  7240  and  7345 
are  so  designed 
that  the  light  i» 
switched  on  when 
the  door  Is  opened 
and  Is  extinguished 
when  the  door  Is 
closed.  This  typo 
of  switch  is  suit- 
able tor  Installation 
in  closets,  pantries, 
entrance  halls,  and 

C    H  7940  No-     "41     and     72*S 

gulah  it  when  the  door  Is  open.    These 
switches   are    used    In    connection    with 
telephone  bootha,  toilets,  etc.     See  dis- 
play adv.  pages  1225-1230.— Adv. 
Devoe    Electric    Switch    Co.,     The.     414 
Notre    Dame    St.,    W.,    Montreal    Que., 
EDWARDS    &   CO.,    INC..    140th    &    Ex- 
terior Sta..   New  York,   N.  Y. 
GENERAL      ELECTRIC     CO..      Schenec- 
tady.  N.  Y.     "G-E."    (See  display  adv. 
pages   1203-1223.) 
Hart   &    Hegeman   Mfg.   Co.,    342    Capitol 

Ave.,   Hartford,   Conn.     "H  &  H." 
Hart  Mfg.    Co..   330   Hamilton   St.,    Hart- 
ford,  Conn.     "Diamond  H." 
Ideal     Electric     MTg.     Co.,     Inc.,     718-720 

Cherry    St.,    Philadelphia,    Pa. 
Machen     Electric     Mfg.     Co..     4639-43    E. 
Thompson     St.,     Brldesburg,     Philadel- 
phia,  Pa. 
Morse,     Frank     W.,     289     Congress      St., 

Boston,   Mass. 
Windman-Goldsmlth,    Inc..    399-403    East 

Ave..  Perth  Amboy.  N.  J. 
SWITCHES,  ELECTROLIER  OR  MUL- 
TICIRCUIT, SNAP.— Snap  switches  for 
surface  or  flush  mounting  provided  with 
mechanism  and  contacts  to  control  two  or 
more  circuits  In  various  combinations.  The 
switches  are  used  chiefly  with  celling 
lighting  fixtures,  etc.,  where  It  is  desired 
to  control  the  illumination  intensity  by 
turning  on  one,  two.  three  or  more  lamps 
by  means  of  a  single  switch.  When  fur- 
nished for  surface  mounting  they  are 
made  with  porcelain  baaes,  and  metal 
covers  with  rubber  or  composition  keys  or 
buttons,  or  with  porcelain  covers  and 
keys.     The   flush   type  switches   are  made 

■-    "•    -dard   s ■   "  '     ' 

nes  an  _____ 

_ .Tilling  two  or  three  cir- 
cuits, the  switches  which  have  four  anaps 
or  positions  either  close  circuits  one,  two 
and  three  in  turn,  or  circuits  o 
—  -       -J    -ne,   two  a-"   " 

aircircutta" 
Manufacturers: 
Arrow    Electric   Co.,    103   Hawthorne   St.. 

Hartford,   Conn.     "Little   Twenty." 
Bryant   Electric  Co.,  The,   1421  State  St.. 

Bridgeport,    Conn.     "Bryant." 
Devoe     Electric     Switch     Co.,     The,      111 

Notre   Dame   St.,   W.,   Montreal,    Que., 


THE.      Plalnvllle.     Conr 

(See  display  adv.  pages  uatx-mts'j.) 
SWITCHES,        ENCLOSED,        MISCEL- 
LANEOUS.—Enclosed    switches    are    made 
In  several  styles,   and  are  adapted  for  the 


enclosed  In  either 
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for  open  wiring  systems  having:  a  number 
of  porcelain  Insulating-  bushings  to  fit' 
around  the  entering  wires.  The  switches 
are  made  In  several  forms  for  the  various 
purposes  for  which  they  may  be  used. 
Among  these  are  their  use  as  service 
switches,  marine  switches,  railroad  yard 
and  roundhouse  switches,  light  and  power 
feeder  switches,  etc.  , 

Some  types  of  enclosed  switches  provide 
merely  a  box  which  may  be  locked,  en- 
closing a  knife  switch  or  rotary  snap 
switch,  requiring-  the  box  to  be  opened  to 


the 


witch. 


rotary  switch  and  fuses,  but  have  the 
handles  projecting  through  the  cover  so 
the  switch  may  be  turned  on  or  off. 
Other  types  are  also  used,  but  they  differ 
from  the  so-called  "safety"  switches 
which  have  the  operating  handle  extend- 
ing through  the  side  or  cover  of  the  box. 
w  filch  cannot  be  opened  until  the  switch 
Is  first  thrown  to  ■rOtt"  position. 
Manufacturer*: 

ADAH    ELECTRIC    CO.,    FRANK.     36S0 

Windsor  PI..   St.   Louis,   Mo.     "PA." 

(See   display  adv.    pages   1262-1265, ) 

AJAX  ELECTRIC  CO..    Baldwin  Ave.   A 

Montgomery   St.,   Jersey  City.   N.  J. 
AURORA  STEEL   PRODUCTS  CO..   Au- 
rora, III. 
Brvant  Electric  Co.,  The,  1421  State  St., 

Bridgeport.  Conn.     "Bryant." 
Cherry  Tree  Machine  Co..  Cherry   Tree, 


CKOTSE-HINDS  CO.,  Wolf  ft  7th  North 

Sts.,  Syracuse.  N.  T.  "Condulet." 
D    ft   W   FUSE   WORKS   OF  GENERAL 

ELECTRIC  CO..  Providence,  R.  I. 
Dominion    Electric    Switch    Box    Co..    60 

Sumach  St,  Toronto,  Ont„  Can. 
Electric  Controller  A  Mfg.  Co.,  The,  2700 

E,  lath  St.,  Cleveland,  Ohio.    "B.  C.  & 


Fralick   A    Co.,    S.    R..    16    S.   Clinton   St., 

Chicago.   111.    "Kwlkon." 
Hart    ft   Hegeman    Mfg.    Co.,    342   Capitol 

Ave..   Hartford.   Conn.     "H  &  H." 
Laganke   Electrical  Co.,   6969  Aetna  Rd,, 

Cleveland,    Ohio. 
Large- Dal  1    Mfg.    Co.,     Inc.,    606    Cherry 

St.,   Philadelphia,   Pa. 


CO..  East  Ave.  ft  14th  St.,  Long  Island 
City,   N.   T. 
Motor  Protector  Mfg.  Co.,  47  Kearny  St., 

San   Francisco.    Cal.     "Synthermal." 
MUTUAL  ELECTRIC  *  MACHINE  CO.. 
868  W.   Fort  St..   Detroit,   Mich.   "Bull 
Dog."     {See  display  at"-    "—        *""'  " 
PETKRSO.V     CO..     INC., 

723-29  Fulton  St.,  Chicago,   ill. 
Prlngle    Electrical    Mfg.    Co.,     190S-12    N. 

6th   St..  Philadelphia.  Pa. 
Pyle-Natlonal  Co.,   The.  1S34  N.  Kostaar 

Ave.,   Chicago,   III. 
Sterling  Switchboard  Co.,  637  S.  7th   St.. 

Camden,   N,  J. 
Sundh    Electric    Co..    209    Parkhurst    St.. 

Newark.  N.  J. 
TRI'MBT'LL      ELECTRIC      MFG.       CO.. 
THE.    Plalnville,    Conn.       (See    display 
adv.    pages   1282-1283.) 
Universal    Electric    Stage    Lighting    Co.. 

2-10    W.    60th    St..    New    York,    N.   T. 
V.  V.  Fittings  Co.,  Til  Cherry  St..  Phila- 
delphia,  Pa.     "V,  V." 
Ward  Electric  Co.,   Inc.,  1411  Walnut  St., 

Philadelphia.  Pa. 
Wind  man -Gold  smith.    Inc.,    399-403    Bast 

Ave..  Perth  Amboy,  N.  J. 
SWITCHES,  END-CELL,  AUTOMAT- 
IC—Automatic  end-cell  switches  are  used 
with  large  storagv- battery  Installations  *o 
maintain  a  practically  constant  load  or 
bus  potential  while  the  battery  Is  dis- 
charging. They  are  Of  two  general  types, 
either  the  radial  type,  similar  to  the  man- 
ually operated  switch,  or  the  sliding  type. 
Motor  operation  Is  generally  provided  and 
the  control  Is  obtained  by  means  of  a 
con  tact -ma  king  voltmeter,  which  closes 
the  motor  circuit  when  the  voltage  drops 
and  thus  permits  another  cell  to  be  added. 
When  the  battery  Is  on  charge  the  opera- 
tion Is  reversed,  cutting  out  the  end  cells 
In  the  Inverse  order  of  the  way  they  were 
cut  In.  This  gives  the  cell  placed  In  (he 
circuit  last  a  small  charge  and  as  the 
terminal  voltage  rises,  it  is  cut  out,  etc. 
Manufacturer*: 
AJAX   ELECTRIC  CO..   Baldwin  Ave.   A 

Montgomery   St.,   Jersey  City,   N.   J. 
Anderson  Mfg.  Co.,  Albert  A  J.  M.,  289- 

801    A  St..  Boston,  Mass. 
Cleveland    Switchboard  Co.,   The,   2925  E. 

79th    St..    Cleveland,    Ohio.     . 
Devoe     Electric     Switch     Co.,     The.     414 
Notre    Dame    St.,     W.,     Montreal    Que 


Electric    Storage   Battery  Co.,    The,    19th 
St.     A    Allegheny    Ave.,     Philiu 
Pa. 
METROPOLITAN        ELECTRIC        MFQ. 
CO.,  East  Ave.  A  14th  St.,  Long  Island 
City,   N.  T. 
PALMER      ELECTRIC      A      MFQ.      CO.. 

THE,   175   5th  St..  Cambridge,  Mass. 
PENN    ELECTRICAL   A   MFd.   CO..    Ir- 
win, Pa.    "Penn." 
SWITCHES,     END  CELL,     MANUALLY 
OPERATED. — These  switches  are  used  in 
connection    with    storage -battery    Installa- 
tions to  provide  a  means  of  connecting  to 

which  may  connect  an  additional  cell  in 
the  circuit  to  increase  the  battery  voltage 
as  the  terminal  voltage  per  cell  decreases. 
By  using  a  manually  operated  switch  an 
operator  Is  required  to  move  the  switch 
to  the  next  contact  point  when  the  volt- 
age drops.  These  switches  are  usually 
made  In  the  radial  sliding  type,  having  a 
contact  arm  which  may  carry  a  single 
contact  or  a  double  one,  connected  with  a 
protective  resistance,   between   the   two,   to 


fro.__    .... 
tlonary  < 


lother 


The    i 


and  of  heavy 

..    Ion  because  the  current  capacity 

Is  generally  large. 
Manufacturers: 
AJAX   ELECTRIC  CO..   Baldwin   Ave.   ft 

Montgomery  St.,   Jersey  City,   N.   J. 
Anderson  Mfg.   Co..  Albert  A  J.   M..  289- 

305  A  St.,  Boston,  Mass. 
CROUPE-HINDS  CO..  Wolf  ft  7th  North 

Sts.,    Syracuse,   N.  Y.     "Condulet   " 

Devoe     Electric     Switch     Co.,     The,     414 

Notre    Dame    St.,    W.,    Montreal,    Que., 

Mendpl]  Mfg.  Co..  Mattapolsett.  Mass. 

METROPOLITAN        ELECTRIC       MFG. 
CO.,  East  Ave.   ft  14th  St..  Long  Island 


THE,     Plalnville,     Conn.      '■Circle      _ 
(See  display  adv.   pages  1282-1283.) 

SWITCHES,  FAN  MOTOR  OR  MULTI- 
SPEED.  SNAP.— Snap  switches  designed 
particularly  for  the  control  of  small  mo- 
tors, such  as  celling  fans  or  bracket  fans 
out  of  reach.  They  have  multiple  con- 
tacts which  control  combinations  of  mo- 
tor windings  or  sections  of  speed  control 
resistors.  They  are  Intended  for  mount- 
ing on  Tan  motor  frames  or  supports  or 
for  surface  mounting  on  a  wall  or  post. 
Sometimes  they  are  made  in  pendent  form. 
They  may  be  arranged  to  give  the  same 
circuit  combinations  as  electrolier  or  mul- 
ticircuit switches  and  often  are  special 
forms   thereof. 

Manufacturers: 

Bn-ant  Electric  Co.,  The,   1121  State  St., 
Bridgeport,  Conn.    "Bryant." 

Canadian  General   Electric  Co..   Ltd..  S12 
King  St.,  W..  Toronto,  Ont..  Can. 

" E'ectrlc     Switch     Co..     414   Notre 


Dam 


St.,   W.     Montreal.    Que 


GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  T.    (See  adv.  pages  12(13-1223.) 
Hart   ft   Hecemnn    Mfg.    Co..    342   Cnpltol 

Ave.,   Hartford,   Conn.     "H   ft  H." 
METROPOLITAN        ELECTRIC        MFG. 
CO..  East  Ave.  A  14th  St..  Long  Island 
City,  N.  T. 
SWITCHES,      FIELD     DISCHARGE.— 
Switches   so    designed    and    operated    that 
the  energy  In  the  magnetic  field  of  a  gen- 
erator may  be   discharged   without   a  dan- 
gerous rise   In  voltage   when  the   Held  cir- 
cuit Is  opened  by  the  switch,      A  common 
type   consists    of    a    modified    form    of   a 
double-pole,    double-throw    switch    so    ar- 
ranged   that    a    resistance     Is    connected 
across   the   terminals   of   the   field    winding 
as  the  current  to   this  winding  is   cut  off. 
This  Is    usually    obtained    by   the    addition 
of  a  short  auxiliary  blade  attached  to  one 
of  the  blades  of  the  switch.     An   auxiliary 
contact  clip  makes  contact  with  this  blade 
and  connects  the  resistance   In   the  circuit 
before  the  main  contacts  have  opened. 
Manufacturers: 
AJAX  ELECTRIC  CO.,   Baldwin   Ave.   A 

Montgomery   St.,   Jersey  City,   N.   J. 
Anderson   Mfg.  Co.,  Albert  ft  J.  M.,  2S9- 

305  A  St..  Boston,  Mass. 
Borkelew  Electric  Mfg.   Co..  Middletown, 

Ohio. 
Canadian  General  Electric  Co.,  Ltd..  212 

King   St.,   W„   Toronto,   Ont..   Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 
ford     ft     Myler     Sts..     Hamilton,     Ont., 
Can.    "Westinghouse." 
ClevKlnnd    Pwilchbonrd   Co..  The,   2925  E. 

79th    St..    Cleveland.    Ohio. 
Cutter    Electrical    A     .Mfe.     Co.,     19th    ft 
Hamilton    Sts..    Philadelphia.    Pa.      "I- 
T-E." 

712 


Notr, 

Can. 
Laganke   Electrical  Co.,   6969   Aetna  Rd., 

Cleveland,  Ohio. 
Large-Dall    Mfg.    Co.,    Inc.,     £06    Cherry 

St.,    Philadelphia,    Pa. 
Leonard   Electric   Mfg.   Co.,   3907   Perkins 

Ave..  Cleveland.  Ohio. 
Mendell   Mfg.   Co.,   Mattapolsett  Mass. 
Monarch    Electric    Co.,     Ltd.,    SL     Law- 
rence  ft  Waterman  Sts.,    SL   Lambert, 

Que.,   ~ 
PENN 

Pring!e*SiectrIc'al"  Mfg.    Co.,    1908-1: 
«th    St.,    Philadelphia,    Pa. 

Standard   Electric   Machinery  Co.,    Balti- 
more.  Md.     "Standard-Baltimore." 

Sterling  Switchboard  Co..  637  S.  7th  St., 
Camden,  N.  J. 

Sundh    Electric    Co.,    209    Parkhurst    SL, 
Newark.  N.  J. 

TRUMBULL      ELECTRIC      MFO.      CO.. 
THE,     Plalnville,     Conn.       "Circle     T.'1 


play  adv.  pages  1395-1402.) 
SWITCHES,  FIXTURE.— Snap  switches 
designed  for  special  use  In  fixture  work 
and  provided  In  various  forms,  such  as 
key  arm,  canopy,  and  candelabra  types 
with  or  without  pigtails  attached.  Some 
of  them  may  be  made  to  give  several 
circuit  connections  In  a  manner  similar  to 
the      electrolier      and      multicircuit      snap 

Manufacturers: 

Arrow   Electric   Co.,    103    Hawthorns    SL. 
Hartford.  Conn.    


wt  Electric  Co.,   The,  142!  State  SL, 

Idgeport,  Conn.     "Bryant." 

idian    Duplexallte   Co      Ltd...  745.  SL 


W.,     Montreal.     Que., 


CI'TLER-HAMMER     MFG.     CO.,     THE, 
Wis.       C-H     Candelabra 
'  In  aplte 


f  th<* 


mall  s 


The  c 


— „  capacity  Is  V,  amp.,  12G  volts.    The 
design  Is  readily  adapted  to  almost  any 
~-~  style  of  candle  cup.     The  cir- 

cuit Is  made  and  broken 
with  a  very  quick  snap.  C-H 
Canopy  Switches  are  of  the 
push -and -pull  type.  Their 
small  dimensions  and  com- 
paratively high  current-car- 
rying capacity  make  them 
suitable  for  almost  any  In- 
stallation. 

The  control  of  bracket 
lights  by  means  of  a  C-B 
Canopy  Switch  saves  reach- 
ing to  the  sockets  and  al- 
lows complete  enclosure  of 
the  lamp  socket  by  the  husk 
when  this  is  desirable.  See 
H  7150.  display  adv.  pages  1225-1230. 
—Adv. 

j  Works  of  General  Elec- 
.  48th  St..  New  York,  N. 

LUMINOUS    UNIT    CO.,    DIVISION    OF 

THE    ST.    LOUIS    BRASS    MFQ.    CO.. 

2H15    Washington   Ave..    St.    Louis.    Ma 

(See    display   adv.    pages   1276-1277.) 

Pass    ft    Seymour.    Inc.,    Solvay    Station, 

K'.raxiisc.   N.  Y.    "P.  A  5." 
SEARS.    HENRY    D.,    SO     Boylston    SL, 

Boston,  Mass. 
SWITCHES,    FOUR-WAV,    SNAP— Snap 
switches     Intended     for     flush     or    surface 
mounting   having  special   contact   mechan- 

and  designed   to  be   connected  at  ln- 

ermedlate  points  In  a  circuit  where  It  Is 
'  '  id  lo  control  a  lamp  or  group  of 
i  from  any  one  of  three  or  more  posl- 
Wliere  the  circuit  Is  controlled 
three  points,  two  three-way  switches 
and  one  four- way  switch  are  required. 
Each  additional  four-way  switch  used  is 
Inserted  between  the  three-way  switches 
and  provides  another  position  for  control- 
the  circuit.  Switches  for  this  purpose 
are  used  chiefly  In  a  long  hall  or  on  a 
stairway  of  several  flights.  A  four-way 
switch  may  also  be  used  separately  as  a 
pole -changing  switch. 

Arrow  Electric   Co..   103  Hawthorne   SL, 

Hartford,   Conn.     "Arrow." 
Brvant  Electric  Co..  The.  1421  State  St., 

Bridgeport.  Conn.    "Bryant." 
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GENERAL,     ELECTRIC     CO.,     Schenec- 
tady, N.  T.    (See  adv.  pages  1203-1223.) 
Hart   A   Hcgeman    Mlg.    Co.,    342   Capitol 

Ave..    Hartford,    Conn.     "H    A    H." 
Ideal    Electric    Mfg.    Co.,    Inc.,    718-720 

Cherry  St".,  Philadelphia,  Pa. 
Machen    Electric    Mfg.     Co..     4639-43    E. 
Thompson    St.,     Bridesburg,     Philadel- 
phia,  Pa. 
Manhattan    Electrical    Supply    Co.,    Inc., 

17  Park  PL,  New  York,  N.  T.  "MeMO. 
TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnville,  Conn.  "Circle  T. 
(See  display  adv.  pages  1282-1283.) 
SWITCHES,  FUSE.— Special  switches 
having  fuse  clips  mounted  to  hold  stand- 
ard cartridge  enclosed  fuses  or  other  tubu- 
lar fuses  through  which  the  circuit  Is 
completed  when  the  switch  Is  closed,  the 
fuse  serving  as  a  switch  blade.  They  are 
usually  made  In  the  form  of  single- pole 
switches.  They  are  made  for  both  Indoor 
and  outdoor  service  and  for  the  latter  are 
usually  enclosed  In  a  cast  Iron  or  wooden 
box.  They  are  made  for  voltages  up  to 
13,100  volts  and  maximum  current  ratings 
of  100  amperes.  They  are  used  chiefly  on 
the  primaries  of  distribution  circuits  and 
serve  the  combined  purpose  of  a  compact 
fuse  block  and  disconnecting  switch,  the 
circuit  being  killed  automatically  by  the 
fuse  action  In  case  of  short- circuits  or 
trouble.  In  some  types  a  ferrule  contact 
cartridge  fuse  Is  secured  by  set  screws  In 
the  hinge  part  of  the  switch.  Its  other  end 
engaging  the  upper  switch  and  fuse  clips. 
Expulsion  fuses  are  used  In  other  types 
In  a  mlmltnr  manner.  Knife-blade  car- 
i   are   used   In   some   cases   as 

- es,   but  unless  provided  with  a 

hinge  are  not  properly  classed  as  switches. 
These  (use  switches  should  not  be  con- 
fused with  ordinary  fused  knife  switches 
which  have  a  fuse  separately  mounted 
either  above  or  below  each  blade- 
Manufacturers: 

AJAX  ELECTRIC  CO..   Baldwin  Ave.    A 
Montgomery  St.,   Jersey  City,  N,   J. 


.,  W.,  Toronto,  Ont,  Can. 
CHICAGO    FUSE    MFG.    CO.,    Laflln    & 
16th   Sts.,   Chicago,   111.     "Union." 

Cleveland  Switchboard  Co.,  The,  292E  E. 
79th  St,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

DAW  FUSE   WORKS   OF  GENERAL. 

ELECTRIC  CO..   Providence.  R.  I. 
Dominion    Electric    Switch    Box    Co..    60 

Sumach   St.,    Toronto,   Ont.,   Can. 
Electrical    Engineers    Equipment   Co..    35 

S.  Desplalnes  St.,  Chicago,  111.    "Three 

E." 
Freeman    Electric    Co.,    E.    H-,    803    E. 

State  St,  Trenton,  N.  J. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 
Johns-Pratt   Co.,    The,    656    Capitol  Ave., 

Hartford,   Conn. 
Liberty    Electric    Corp.,     Port    Chester, 

N.    Y. 
Matthews  A   Brother,  Inc.,  W.   N.,   2912 


Louis,     Mo. 


•Fu- 


Mendell   Mfg.   Co..    Mattapoisett.    Mass. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  &  14th  St.,  Long  Island 
City,   N.   Y. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence &  Waterman  Sts.,  St  Lambert, 

PITTSBURGH     ELECTRICAL     A     MA- 
CHINE WORKS,  THE,  1-3  Barker  PL, 
Pittsburgh.    Pa. 
Prlngle    Electrical    Mfg.    Co.,    1906-12    N. 

6th  St.,  Philadelphia.  Pa. 
ROYAL    ELECTRIC    MFG.    CO.,    656-606 

B.  40th  St,  Chicago.   III.    "Royal." 
Sterling  Switchboard  Co.,  637  S.  7th  St, 

Camden,  N.  J. 
TRUMBULL      ELECTRIC      MFG.      CO.. 
THE,      Plalnville,     Conn.      "Circle     T.'' 
(See  display  adv.  pages  1282-1283.) 
WESTERN     SAFETY     MFG.      CO.,      247 

Minna'  St.   San   Francisco.   Cat. 
Wlndman- Goldsmith,    inc.,    399-408    But 

Ave..  Perth  Amboy,  N.  J. 
SWITCHES,  GAS-ENGINE  OR  ANGLE 
KNIFE  BLADES.— Single  or  double-pole 
knife  switches  for  use  In  gas-engine  Igni- 
tion circuits.  They  are  designed  with 
double  sets  of  knife  blades  at  angles  to 
each  other  and  are  used  for  quickly 
changing  from  one  set  of  Ignition  batteries 
to  another  or  more  commonly,  from  bat- 
tery to  magneto  without  the  necessity  of 
moving  the  handle  through  a  half  circle. 
Such  switches  are  used  chiefly  with  sta- 
tionary engines. 


Manufacturer!: 

AJAX  ELECTRIC  CO.,  Baldwin  Ave.  A 
Montgomery   St..    Jersey   City.    N.   J. 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.    "Bryant." 

Cleveland  Switchboard  Co.,  The,  2926  E. 
70th  St.,  Cleveland,  Ohio. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave.,  Bridgeport,  Conn. 

Prlngle   Electrical   Mfg.   Co.,    1906-12   N. 

6th   St.,    Philadelphia,   Pa. 
Quick   Action   Ignition   Co.,    South   Bend, 

Ind.    "Quick  Action." 
TRUMBULL      ELECTRIC      MFG.      CO., 

THE,     Plalnville,     Conn.     "Circle    T." 

(See  display   adv.    pages   1282-1283.) 
Wind  man -Goldsmith,    Inc.,    399-403    East 

Ave.,  Perth  Amboy,  N.  J. 
SWITCHES,      HEATER      OR      SERIES- 
MULTIPLE.— Snap     switches     usually 


the   r 


t  members 


„   - Insulated  with 

mlcai  The  most  common  form  Is  a  four- 
snap  switch  to  be  used  with  a  heater  hav- 
ing two  equal  element  sections.  These 
sections  are  connected  In  series,  one  sec- 
tion only,  two  In  parallel,  and  both  off, 
or  the  reverse,  with  successive  snaps  of 
the  switch.  They  are  always  Indicating 
to  show  whether  low,  medium  or  high 
heat  Is  being  obtained. 
Manufacturers: 
Arrow   Electric   Co..    103    Hawthorne   St., 

Hartford,  Conn.      Arrow." 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,  Conn.     "Bryant." 
Consolidated    Car    Heating    Co.,    Albany, 

N.  Y. 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1323.) 
Gold    Car    Heating    A    Lighting    Co.,    220 

36th   SU   Brooklyn.   N.  Y.     "'Gold." 
Hart  A  Hegeman   Mfg.  Co.,   340  Capitol 
Ave.,     Hartford,     Conn.      "H    &    H," 
"Hart." 
Hart  Mfg.   Co.,    i30  Hamilton  St.,    Hart- 
ford,   Conn.     "Diamond   H." 
UNION  ELECTRIC  CORP.,  103  Mott  St., 

New  York,  N.  Y. 
SWITCHES,  KNIFE,  QUICK-BREAK. 
— Knife  switches  with  smaller  auxiliary 
blades  under  spring  tension  which  are  de- 
signed to  be  drawn  from  the  contact  clips 
after  the  main  blades  to  break  the  circuit 

used  on  inductive  circuits  and  those  of 
the  higher  voltages  for  which  knife 
switches  are  permissible.  Quick- break 
made  in  nearly  all   ~" —  n 


which  are   used  only 
also  as  single,  double,   

switches  with  or  without 


disc 


withou 


or  both  ends. 

ADAM    ELECTRIC    CO.,    FRANK,    3660 
Windsor  PI.,  St.  Louis,  Mo.    "FA." 
(See  display  adv.  pages  1262-1265.) 

AJAX  ELECTRIC  CO..  Baldwin  Ave.  A 
Montgomery  St.  Jersey  City,  N.  J. 

Anderson  Mfg.  Co.,  Albert  A  J.  M.,  289- 
305  A  St.,  Beaton,  Mass. 

Barkelew  Electric  Mfg.  Co.,  Middletown. 
Ohio. 

Bryant  Electric  Co.,  The.,  1421  State  St., 
Bridgeport,  Conn.   "Bryant" 

Canadian  General  Electric  Co.,  Ltd.,  212 
King   St,   W.,   Toronto.  Ont,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont., 
Can.     "Westinghouse." 

Connecticut  Electric  Mfg.' Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 

GROUSE-HINDS  CO..  Wolf  A  7th  North 
Syracuse,   N.  Y.    "Condulef 


Dominion  Electric  Switch  Box  Co.,  60 
Sumach  St,  Toronto,  Ont.,  Can. 

Drendell  Electrical  &  Mfg.  Co.,  13 15 
Howard  _    St,       San      Francisco,      Cal, 

Electric      Panelboard      Co.,      Rochester, 

N.    Y. 
Electrical   Engineers  Equipment  Co.,   IE 

S.  Desplalnes  St.,  Chicago.  III.   "Three 


Electrical    Mfg.    Co..    The,    4149    E.    79th 

St.,  Cleveland,  Ohio. 
Frallck   A  Co.,   S.   R.,   15  S.  Clinton  St. 

Chicago.   111.      "Kwikon." 
GL'NHKAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 
Gold    Car    Heating    &    Lighting    Co.,    220 

36th  St.,  Brooklyn,   N.  Y.    '^Gold." 
Harvard  Electric  Co.,   625  W.  Van  Buren 

St.,   Chicago,    IIL 
Laganke   Electrical   Co.,    6969   Aetna  Rd.. 

Cleveland.   Ohio. 
Leonard    Electric    Mfg.    Co.,    The,    3907 

Perkins  Ave.,  Cleveland,  Ohio.  "Leon- 

Mendell  Mfg.   Co.,  Mattapoisett,   Mass. 
METROPOLITAN        ELECT! "■~ 


MUTUAL  "ELECTRIC  A  MACHINE 
CO.,  868  W.  Fort  St.,  Detroit  Mich. 
"Bull  Dog."  (See  display  adv.  page 
1286.) 

PENN  ELECTRICAL  A  MFG.  CO.,  Ir- 
win.  Pa.     "Penn." 

PITTSBURGH,  ELECTRICAL  A  MA- 
CHINE WORKS,  THE,  1-3  Barker  PI., 
Pittsburgh,    Pa. 

Prlngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Sterling  Switchboard  Co.,  587  S.  7th  St, 
Camden,  N.  J. 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnville,  Conn.  "Circle  T.,! 
(Bee   display   adv.   pages    1282-1283." 

Ward  Electric  Co.,  Inc.,  1411  Walnut 
St,   Philadelphia,   Pa. 


WT^TINGHOUSE    ELECTRIC    A    MFG. 


Wlndman-C ...   .„_    

Ave.,  Perth  Amboy,  N.  J. 
WURDACK       ELECTRIC       MFG.       CO., 
WILLIAM,    21    S.    11th    St,    St   Louis, 
Mo. 
SWITCHES.        KNIFE,        SPECIAL.- 
Knife    switches   of   nonstandard   forms   are 
sometimes    designed    for    special    purposes. 
One  form  provides  one  or  more-'  auxiliary 
clips   to  be  engaged   by  the   blade  betwen 
the  main  contact  clips,  a  longer  blade  be- 
ing necessary;  a  special  form  of  this  type 
has    four  or  five  seta  of  clips    superposed, 
the  lengths  of  the  clips  increasing  toward 
the   hinge   end   of   the   blade   so   that   the 
longest  la  engaged  first  and   the  others   In 
succession,     thus  *  cutting    out     resistance 
step     by    step.      Double-throw     multlpole 
switches  are  occasionally  arranged  to  have 
all  or  part  of  the  poles  short -circuited   In 
one  position  and  Independent  In  the  other, 
heavy  cross  bar  being  arranged  between 

id   clips.     Knife   switches 

to  give  other  special  com- 
miiHuung  en  circuit].  This  classification 
Includes  all  such  special  forms  and  types 
of  knife  switches  as  are  not  listed  under 
other  headings  herewith. 
Manufacturers: 
AJAX  ELECTRIC   CO.,   Baldwin   Ave.    A 

Montgomery  St.,   Jersey  City,   N.   J. 
Anderson  Mfg.  Co.,  Albert  A  J.  M..  289- 
305  A  "*      ■"■--•--    "■■  — 

Ohio. 
Brown   A   Pengllly,   607   1 

Angeles,   Cal. 
Bryant   Electric  Co.,   The,  1421  State  St., 

Bridgeport.  Conn.      "Bryant." 
Canadian  General  Electric  Co.,   Ltd.,   212 

King  St.,  W.,  Toronto,  Ont,  Can. 
Canadian    Westinghouse    Co.,    Ltd.,    San- 

ford    A    Myler    Sts.,    Hamilton,    Ont, 

Can.     "Westinghouse." 
CROUSE-HINDS  CO.,  Wolf  A  7th  North 

Sts.,   Syracuse,   N.    Y.      "Condulet" 
Devoe     Electric     Switch     Co.,     The.     414 

Notre    Dame    St.,    W..    Montreal,    Que.. 


are  also  n 


i   St,  Los 


Drendell    Electrical    A    Mfg.    Co.,     1346 

Howard      St.,      San      Francisco,      Cal. 

"Demco." 
Electrical    Engineers    Equipment    Co.,    36 

S.  Desplalnes  St.,  Chicago.  IIL     "Three 

E." 
Electrical  Mfg.  Co.,  The,  4149  T- 

Cleveland,   Ohio. 
Frallck   A  Co..   S.  R..   16  S.  C 

ChlciiL-o.   III.      "Kwlfcon." 
GENERAL     ELECTRIC     CO.,      

tady,  N.  Y.     (See  adv.  pages  1203-1223.) 
Laganke  Electrical  Co.,   6969  Aetna  Rd., 

Cleveland,    Ohio. 
Leonard     Electric     Mfg.    Co.,     The,     3907 

Perkins  Ave.,  Cleveland,  Ohio.     "Leon- 


79th  St, 
nton  St., 


t-orc    u  neater, 

,  Google 
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Mendel]    Mfg.    Co..    Matiapoisett,    Mass. 

METROPOLITAN  ELECTRIC  MFQ,  CO.. 
East  Ave.  A  14  th  St..  Long  Islanrt 
City,   N.  T. 

MILLER  A  PARDEE.  INC.,  625  W.  Jack- 
son   Blvd..   Chicago,    "' 


MUTUAL  ELECTRIC  A  MACHINE  CO.. 
858  W.  Fort  St..  Detroit.  Mich.  "Bull 
Doe."     (See  dlaplay  adv.   page  J2H5.J 

OHIO  BRASS  CO.,  THE.  Mansfield,  Ohio. 
■-O-B." 

PENN  ELECTRICAL  A  MFO.  CO.. 
Irwin,   Pa.     "Penn." 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-19    Fulton   St.,   Chicago,   111. 

PITTSBURGH  ELECTRICAL  A  MA- 
CHINE WORKS,  THE,  1-S  Barker  PL, 
Pittsburgh,  Pa. 

PHaSl*  Electrical  Mfg.  Co.,  1906-12  N. 
6th  St.,  Philadelphia,  Pa. 

Pyle- National  Co..   The.   12! 


i  N.  Kostner 


laltl- 

Bteriing  ^witchboTrd~Co.."'oSf"s7  fth  St., 
Camden,   N.  J. 

TRUMBULL  ELECTRIC  MFQ.  CO.. 
THE,  Plalnvllle,  Conn.  "Circle  T.'' 
(See  display  adv.   pages   1283-1283.) 

TRUMBULL- VANDERPOEL   ELECTRIC 
MFO.    CO.,    THE,     Bantam.    Conn, 
variety  of  25  ampere   switches   for 
on    telephone    lines,    gas    engines. 


T.  V.  25  Ampere  Switch 


with    detachable    handles    for    use 
motor  boats.     All  pajts   brass  or  cop- 
per;  no   Iron. — Adv. 
Ward  Electric  Co..  Inc.,   1411  Walnut  St.. 

Philadelphia,  Pa. 
Western     Electric    Works,    213     8th     St., 

Portland,   Ore. 

WESTERN     SAFETY     MFO.      CO.,     247 

Minna  St..  San   Francisco.   Cal. 
Wlndman-Ooldsmlth.    Inc.,    399-403    East 

Ave..  Perth  Amboy.  N.  J. 
WURDACK  ELECTRIC  MFO.  CO.,  WIL- 
LIAM, 21  S.  11th  St.,  St.  Louis,  Mo. 
SWITCHES,       KNIFE,       STANDARD.— 
Circuit -control  ling    switches    consisting    of 
copper  blades  hinged   at   one   end   and  de- 
signed to  enter  spring  contact  clips  when 
manually    operated    by    attached    Insulated 
handles.      Knife   switches   are    furnished    in 
■Ingle  and  multiple-pole  types  and  arranged 
for  single  or  double   throw:  and   they  may 
...   ...  . mnectlons, 

)r  straight 


be  p 
with  o 


ivlded   for 
withou 


below  the  switch  and  with  ell 
stem  or  spade  handles.    Theys 


ade    for    four    standard    voltage    ratings: 
5  volts  d-c.  or  a-c,  260  volts  d-c.  or  a-c. 


600  volta  a-c,  and  600  volts  _ 
The  standard  current  ratings  i 
*"   *  i  8000   amperes   for    " 


a-c.   ratings   i 
-r  the  h ' 


-ally   being  a   little   less. 


the  * 


e  Is 


depended   ...   ... _ , 

Knife  switches  are  very  widely  used  In 
all  circuits  of  large  current  capacity  and 
moderate  voltages.  They  are  commonly 
mounted  on  switchboards  for  low-tension 
circuits.  ( 
Ing  a: 
!ng  b 


type  see  Switches,  baby 
Manufacturers: 
ADAM    ELECTRIC    CO.,    FRANK.     3660 
Windsor    PI..     St.     Louis.     Mo.       "FA." 
(See  display  adv.  pages  126B-126B.) 


AJAX  ELECTRIC  CO.,   Baldwin  Ave.    A 

Montgomery   St..    Jersey  City,  N.   J. 
Anderson  Mfg.   Co.,  Albert  &  J.  M..  2S9- 

305  A  St.,  Boston.  Mass. 
Barber    Electric    Mfg.    Co..    North    Attle- 

boro,   Mass. 
Barkelew  Electric  Mfg.  Co..   Middletown. 

Ohio. 
Bryant  Electric  Co.,   The,  1421  State  St.. 

Bridgeport.    Conn.      "Bryant." 
Canadfan  General  Electric  Co..   Ltd..  212 

King  St.,   W.,  Toronto,   Out.,  Can. 
"uiadlan   W(  —  — '  " 

ford   &  Mvl- 

■■Westinghc_._. 

Clay  Elecirlf  Co.,  3303  N.  12th  St.,  Phila- 
delphia,   Pa. 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave,,  Bridgeport,  Conn. 

Consolidated  Electric  Mfg.  Co..  Inc.,  223- 
26  N.  13th  St.,  Philadelphia,  Pa. 
"Diamond  C."  ■ 

CRO(.'*E-HINDS  CO.,  Syracuse.  N.  Y. 
Ail  current  carrying  parts  of  Crouse- 
Hlnds  switches  are  of  hard  drawn  cop- 
per. 98%  conductivity,  with  a  current 
density  rating  of  1000  amp.  per  sq.   In. 


Devoe  Electric  Switch  Co.,  The,  414  Notre 
Dame   St.,  W..   Montreal,   Que..  Can. 

Dominion    Electric    Switch    Box    Co.      " 
Sumach    ™ 

Drendell 
Howard 

c  Pa nelbMrdJZOM  Rochester,  N.  "Y. 

State  St.rfrentonrN-.  J. 

GENERAL     ELECTRIC     CO.,     Set 
tady,  N.  ~      -- 


..._   ,  ...    _.     ,--=  —  1203-12*3.) 

Helneman  Electric  Co.,  6th  St.  &  Girard 

Ave..    Philadelphia.    Pa_ 
Klng-Crayi "'■■ 

Havlland 

'K-C." 
Laganke   Electrical  Co.,    6169   Aetna   Rd., 

Cleveland,  Ohio. 
Leonard    Electric    Mfg.    Co.,    The.    3907 


Perk 


,  Cleveland,  Ohio.     "Leon- 


Mendell  Mfg.  Co..   Mottanotsett.  Moss. 
METROPOLITAN   ELECTRIC   MFG.   CO.. 

East    Ave.,    &    14th    St..    Long    Island 

City.  N.  Y. 
Monarch  Electric  Co.,  Ltd.,  St.  Lawrence 

&  Waterman   Sts..   St.   Lambert.   Que., 

MUTUAL  ELECTRIC  &  MACHINE  CO.. 
858  Fort  St.,  West,  Detroit,  Mich.    The 


Type  "A"  Switch 

"Bull  Dog"  line  Of  knife  switches,  i 
pitted  for  superior  features  of  constri 
tion,  embodying  good  materials,  modi 
manufacturing  me" 
workmanship.      Cur 

are  amply  proportionea,  assuring  capac- 
ity In  excess  Of  rating.  Furnished  In 
all  standard  voltages  and  capacities: 
one,  two.  three  and  four  poles;  front 
and      back      connected.      Type      "C" 


Typo  "C"  Switch 

Switches  have  these  distinctive  fea- 
tures: hinge  Jaw  clips  are  interchange- 
able, permitting  arrangement  for  fuses 
on  either  hinge  or  handle  end.  All 
types  have  Van  dam  bronze  strong 
spring  fuse  clips  with  reinforced  con- 
tact reinforcing  spring  and  washer,  in- 

flnlshed  (not  painted)  electrical  slate 
base  and  extra  heavy  fibre  cross  bars. 
Write  for  descriptive  catalog.  Also  see 
display  adv.  page  1285. — Adv. 
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PENN      ELECTRICAL      A      MFO.      CO., 

Irwin,    Pa.      "Penn." 
PETERSON    CO..     INC.,     CHARLES    J.. 

van-US    KuUor,    St.,   Chicago,   ML 

I'lTTSISURGH  ELECTRICAL  A  MA- 
CHINE WORKS,  THE.  1-3  Barker  PL, 
Pittsburgh.    Pa. 

ITIngle  Electrical  Mfg.  Co.,  1906-12  N. 
6th   St.,    Philadelphia,    Pa.    . 

Southern  Elecrric-il  Equipment  Co.,  Kin- 
ney Bldg.,  Charlotte,   N.  C. 

Sterling  Switchboard  Co.,  537  S.  7th  St., 
Ciimden,   N.  J. 

TRUMBULL  ELECTRIC  MFO.  CO., 
THE,   Plalnvllle.  Conn.     Circle  T.  Type 


without  burning.  The  National 
Code  issues  certain  specifications 
aa  to  break  and  separation  and 
carrying  capacity  of  copper  on  sllded 
and  bolted  contacts.  Nothing,  how- 
ever, is  mentioned  as  to  alignment, 
careful  adjustment  and  machine  work 
on  which  the  efficiency  of  the  switch 
depends.  It  la  care  in  all  such  de- 
tails that  has  made  the  Trumbull 
switch  the  leading  Una  in  the  field. 
Circle  T  type  A  switches  are  furn- 
ished  in   30-5000  amperes.   126-600  volts 


Circle  T,   Type  A   Switch 

four    pole,    straight    or    spade    handles, 

Elaln  polished,  with  or  without  quick 
leak  in  most  sizes.  Circle  T.  type  C 
"bent  up"  type  have  Jaw  posts  and 
hinge  posts  of  one-piece  copper,  bent 
to   proper   shape.      The    100-200    ampere 


>   fin* 


iwit.-h 


connection,  plain  finish.  Circle  T, 
Kappa  switch.  30  amperes.  250  volt, 
front  connection,  plain  finish,  Is  de- 
signed for  light  service.  See.  also,  dis- 
play advertisement,  pages  1282-3.— 
Adv.  . 
TRUMBITLL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE.  Bantam.  Conn.  Man- 
ufactures a  complete  line  of  stand- 
ard knife   switches  and   special  switch 

' Tumbull    -    Vanderpoel 

made  of   high-grade 


V.  Knife  Switch 


material,  and  wilt  stand  up  under  very 

detail.  Battery  switches  designed  to 
carry  25  amperes  are  manufactured 
for  use  on  gas  engines,  telephones, 
etc.— Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia, Pa.      "V.  V." 

Wari  Electric  Co.,  Inc.,  1411  Walnut  St.. 
PlillR(if!]phia,    Pa. 

Western  Electric  Works,  213  6th  St., 
Portland.   Ore. 

WESTERN  SAFETY  MFQ.  CO.,  241 
Minna   St..    San    FYanclsco.   Cal. 

WESTINOHOCSE  ELECTRIC  &  MFC. 
CO..  East  ltttabnrgh.  Pa.  (See  dis- 
play adv.   panes  1395-1402.1  ■ 

Windr--  

w'i'i;]"h"ck"elV:"ctr'ic  mfg.  co..  Wil- 
liam. 21  S.  11th  St..  St.  Louis.  Mo. 
SWITCHES.       LEVER.— A      combination 
of  a  special  operating  lever  or  handle 


links  or  other  mec.._ 
safety  to  the  operator 
Intel y    no    live    parts    i 
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panel.  If  the  switch  Is  of  the  fused  type, 
cartridge  fuses  are  mounted  In  fuse  clips 
arranged  In  a  separate  compartment  be- 
tween the  front  and  rear  of  the  board  and 
accessible  by  means  of  a  door  In  the  front 
that  can  be  opened  only  when  the  switch 
Is  in  open  position.  This  type  o(  switch 
serves  the  same  purpose  as  what  are  called 
safety  switches,  but  does  so  In  another 
manner.  They  are  used  chiefly  in  "dead- 
front"  or  -safety  first"  switchboards  in 
Industrial  plants.  Also  see  Switchboards, 
dead- front;   and   Panels,   safety. 

Manufacturer: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  G-E  lever  switches  meet 
all   the   requirements  of 

tthe  National  Board  of 
Fire  Underwriters.  Con- 
structed to  withstand 
severe  usage  with  rat- 
ings based  on  maxi- 
mum current  which 
they  will  carry  continu- 
ously. Made  either  sin- 
gle or  double  throw,  1 
and  4  poles,  spade  han- 
dle    on      larger     sizes. 


fety    I 


inlly    < 


ated    lever   switches,    as    shown, 
give  positive  safety  protection,      men 
may  be  mounted   in    groups   to   control 
several  circuits  from   a   central   point, 
or    the    back- of -board     types    may    be 
mounted   on   a   panel   to  form   a  thor- 
oughly   safe,     dead -front    switchboard. 
—See  adv.  pages  1203-1223.— Adv. 
SWITCHES,  LIMIT,  ELEVATOR,  CRANE 
AND   HOIST.— Elevator  limit   switches  are 
intended    for    mounting    in    elevator    shafts 
In  such  positions  that  the  elevator  car  in 
approaching    the    limit   of    travel    In   either 
direction   will  c -  "    -" 


eleve 


._,   ..i   the   <. 

i  Is  placed  on  the  t 


;    of   a 


the  bottom  of  the  car  which  engages  the 
roller  and  at  the  limiting  point  operates 
the  switch.  In  the  case  of  traveling  cranes 
of  any  hind,  monorail  and  traveling  hoists, 
skip  and  nine  hoists,  etc.,  the  limit 
switches  are  actuated  either  by  the  ex- 
treme safe  positions  of  the  trolley  or  skip 


safety  devices   to  prevent   serious  dan 
to  the  apparatus  or  load  in  case  the  oper- 
ator Is  Inattentive  to  duty  when  approach- 
ing the  end  of  the  travel. 
Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  117  N. 

Dearborn  St.,   Chicago.   111.      "Con-Tac- 

tor."      (See  display  adv.  page  1286.) 

Browning   &  Co.,    Victor   R.,    17701    Lake 

Shore  Blvd.,  Cleveland,  Ohio. 
CUTLER-HAMMER  MFQ.  CO.,  THE, 
Milwaukee.  Wis.  For  elevator  service. 
C-H  Bulletin  10310  (Type  A)  a  rotating 
cam  limit  switch,  Is  used  with  winding- 
drum  type  elevators  operated  by  full 
magnetic  controllers.  C-H  Bulletin 
10310  (Type  B)  Is  used  with  either  trac- 
tion or  drum  type  elevators,  operated 
through  full  magnetic  contactors.  C-H 
Bulletin  10318,  a  traveling-cam  elevator 
limit  switch,  la  used  with  full  magnet li 


Bulletin  10116  Limit  Switch 
(Cover  Removed) 

tlons  of  the  ordinary  traveling- nut  de- 


ichlne 


tch. 


Bulletin  10316  is  a  holstway  limit 
switch  for  use  on  either  winding-drum 
or  track -type  elevators.  It  provides 
automatic  stopping  at  terminal  land- 
ings and  emergency  overtrsvel  protec- 
tion. For  crane  and  hoist  work  the 
Cutler-Hammer  Mfg.  Co.  manufactures 
both  the  geared  type  and   the  direct- 


operated  type  of  limit  switch.  C-H 
Bulletin  10110  Is  a  safety  limit  stop  of 
the  direct- operated  ■  type.  C-H  Bul- 
letin 10115  Is  an  interrupted -gear- 
type   geared  limit   switch.      The   reduc- 


...    Incldei.      . 
reduction  Is  thus  eliminated.     See  dis- 
play adv.  pages   1325-1230.— Adv. 

Cutter  Electrical  &  Mfg.  Co.,  19th  & 
Hamilton  Sts.,  Philadelphia,  Pa.  "I- 
T-E." 

Electric    Controller    ft    Mfg.    Co.,    The, 


uiiuiii-uiMi    Co.,    The,    Grand    v™.i.n., 

Terminal.  New  York.  N.  T. 
Mendell  Mfg.  Co.,  Mattapolsett.  Mass. 
Monitor    Controller   Co.,    500-16    E.    Lom- 
bard   St.,    Baltimore,    Md. 
Sundh    Electric    Co.,    £03    Parkhurst    St., 

Newark,  N.  J. 
Takamtne  Commercial  Corp.,   120  Broad- 
way,  New  Tork,  N.  T. 
VVKHT1NGHOU.se    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.       (See   dis- 
play adv.   pages   1395-1402.) 
SWITCHES,    LOCKING.    FLUSH.— Plush 
snap  switches  having  mechanisms  designed 
to  be  operated  by  the  insertion  of  special 
keys  through  slots  of  special  shape  In  the 
face  plates.     As  the  key  Is  Inserted  to  the 
proper  depth  the  switch 


tde  in  thi 

the   same   ratings   as   standard 

push-button  switches. 
Manufacturers: 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport,    Conn.      "Bryant." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady, N.  Y.     (See  adv.  pages  1203-1223.) 
Hart    &   Hegeman  Mfg.    Co..    342    Capitol 

Ave..  Hartford,   Conn.     "H  &  H." 
Hart  Mfg.  Co.,  230  Hamilton  St.,   Hart- 
ford, Conn.     "Diamond  H." 
Machen     Electric    Mfg.     Co.,     4639-43    E. 
Thompson    St..    Brldesburg,     Philadel- 
phia, Pa. 
Manhattan 

IT  Park  f „™   ^ ...   . 

METROPOLITAN  ELECTRIC ... 

East  Ave.  ft  14th  St..  Long  Island  City, 
N.    T. 
Takamine  Commercial  Corp.,   120  Broad- 
way, New  Tork,  N.  T. 
Ward  Electric  Co.,  Inc..  1411  Walnut  St., 

Philadelphia,  Pa. 
SWITCHES,    LUMINOUS    BUTTON    OR 
KEY.— Snap    switches   with    the    operating 
buttons  or  keys   coated   with   a   luminous 
paint,  enamel  or  similar  compound  enabling 
them    to    be    readily    located    In    the    dark 
without  groping  around. 
Manufacturers: 
Arrow   Electric   Co..    103   Hawthorne   St., 

Hartford,  Conn.     "Arrow." 
Machen    Electric    Mfg.     Co..     4639-43    E. 
Thompson     St.,     BrTdesburg.     Philadel- 
phia,  Pa. 
METROPOLITAN  ELECTRIC  MFG.  CO.. 
East  Ave.  &  14th  St.,  Long  Island  City, 
N.  T. 
Pioneer    Corp.,    The.    1165    W.    Gird     St., 

Chicago.  III.     "Eradlum  Luminous." 
Smith    &    Co..    T.    C    1631    Cherry    St., 

Philadelphia,   Pa.     "Se elite." 
SWITCHES,    MAGNETIC  OR   CLAPPER 
TYPE. — See  Contactors,  magnetic. 

SWITCHES,  MARINE  AND  WATER- 
PROOF.—Snap  switches  mounted  in  water- 
tight enclosures  or  compartments  with 
gasketed  Joints  and  stuffing  boxes  for  the 
operating  spindles,  shafts  or  handles. 
They  are  Intended  for  use  on  shipboard 
and  In  moist  locations,  such  as  tanneries, 
laundries,  refrigerating  rooms,  etc. 
Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N. 
Dearborn  St..  Chicago,  III.  "Con-Tac- 
Tor."  (See  display  adv.  page  1236.) 
BENJAMIN  ELECTRIC  MFG.  CO.,  Chi- 
cago, New  York.  San  Francisco,  To- 
ronto.     (See   display    adv.    pages    1231- 

Bryari't  Electric  Co..  The.  1421  State  St., 
Bridgeport,    Conn.      "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  113 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Condlt  Electrical  Mfg.  Co.,  338  Sum- 
mer St..  South  Boston,  Mass. 

Conneaut  Metal  Works  Co.,  The,  Con- 
neaut,   Ohio.      "Conneaut." 

Cooley  Electric  Co.,  George  R.,  912 
Western  Ave.,   Seattle,  Wash. 
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CROUSE-HINDS  CO..  Wolf  &  7th  North 

Sts.,   Syracuse.  N.   Y.     "Condulet." 
Devoe    Electric     Swlteh     Co.,     The,     414 

Notre   Dame    St.,    W.,    Montreal,    Que., 

Can. 
Hart   ft  Hegeman  Mfg.  Co.,   342  Capitol 

Ave..  Hartford,  Conn.     "H  &  H." 
Johns-Manvllle,     Inc..     Madison    Ave.     ft 

41st  St..  New  York,  N.  Y. 
-  ■•      ■       —  -ctrlc    Corp.,     Port    Chester, 


l™.  t.wj™-;.  Cal.  „.=™ 

Meyberg  Co.,  The,  633  S.  Grand  Ave., 
Los  Angeles,   Cal. 

Seldler-Mlner  Co.,  36  E.  Lamed  St..  De- 
troit, Mich.     "S-M." 

SWITCHES,  MASTER,  FOR  REMOTE 
CONTROL.— A     switching     device     which 


i   the 


-    the 


and   the  master  switch   Is   consequently  a 
small-capacity  device. 
Manufacturers: 
ABSOLUTE  CON-TAC-TOR  CO..  127  N. 

Dearborn  St.,  Chicago,  111.     "Con- Tec- 
Tor."     (See  display  adv.   page  12S6.) 
Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee.  Wis. 
Automatic    Switch    Co.,    154    Grand    St., 

New  York,  N.  Y. 
Bryant  Electric  Co.,  The.  1421  State  St., 

Bridgeport,    Conn.      "Bryant." 
Canadian  General  Electric  Co.,  Ltd..   212 

King  St.,   W.,   Toronto,  Ont..  Can. 
Condlt  Electrical  Mfg.   Co.,   838   Summer 

St.,  South  Boston.  Mass. 
CITLLll-HAMMBK     MFG.     CO.,     THE, 

11th   St.    *   St.    Paul  Ave..    Milwaukee. 

Wis.     "C-H."     (See  display  adv.  pages 

1225-1230.) 
Cuter    Electrical    ft    Mfg.    Co.,     19th    ft 

Hamilton    Sts.,    Philadelphia,    Pa.       "I- 

Devoe     Electric     Switch     Co., '  The,     414 
Notre   Dame   St.,   W..   Montreal,   Que.. 

Electric    Controller    ft    Mfg.    Co.,    The, 
2700  E.  7Sth  St.,  Cleveland,   Ohio.      "E. 


tady,  N.  Y.     (See  adv.  pages  1203  1223.) 
Liberty     =»--•-■•     "— -        "■•■■*     .-■.--•  — 
N.  Y. 


Liberty    Electric    Corp., 


Sundh    Electric    Co..    209    Parkhurst    St., 

Newark.  N.  J. 
Takamine  Commercial  Corp..  120  Broad- 
way, New  York,  N.  Y. 
WESTIN CHOUSE    ELECTRIC    ft    MFQ. 
CO.,    East    Pittsburgh,    Pa,      (See    dis- 
play adv.  pages  1395-1402.) 
SWITCHES,     MOMENTARY    CONTACT, 
FOR    REMOTE    CONTROL.— The    switches 
In  the  main  circuit  of  a  remote-controlled 
system,  when  operated  by  solenoids  or  mo- 
tors,  require  that  these  devices  be   ener- 
gized   only    long    enough    to    operate    the 
switch.    Consequently,  the  switches  In  the 
controlling     circuit     are     frequently     con- 
structed  to   sustain    the   contact   only    so 
long   as   they   are   depressed,   and,    there- 
fore,   are    designated   as    momentary -con- 
tact switches;   they  are  a  special  type  of 
master   switch.      The    most    common    form 
is   a    push-button    switch    which    remains 
closed  when  the  button  Is  held  down,  but 

?>rings  open  when  the  pressure  Is  removed. 
he  switch  has  two  buttons;  one  to  open, 
and  one  to  close  the  remote-controlled 
switch.  To  indicate  whether  the  circuit 
has  been  correspondingly  opened  or  closed, 
a  pilot  lamp  or  other  indicating  device  is 
often  provided. 
Manufscturera: 
Allen-Bradley   Co.,    286   Greenfield   Ave., 

Milwaukee,  Wis. 
Automatic    Switch    Co.,    154    Grand    St., 

New  York,  N.   Y. 
Bryant  Electric  Co.,  The,  1421  State  St., 

Bridgeport.  Conn.      "Bryant." 
CUTLER- HAMMER    MFG.     CO.,     THE, 
12th    St.    ft   SL    Paul   Ave.,   Milwaukee. 
Wis.     "C-H."     (See  display  adv.  page* 
1225-1130.) 
Cutter    Electrical    &    Mfg.    Co.,    19th    ft 
Hamilton    Sts.,    Philadelphia,    Pa.      "I- 
T-E." 
Drendell     Electrical     ft     Mfg.     Co.,     1345 
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Hart  A  Herman  Mfg.  Co.,  342  Capitol 
Ave.,  Hartford,  Conn.     "H  A  H." 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford, Conn.     '"Diamond   H." 

INDUSTRIAL     CONTROLLER     CO.,     6SS 

Greenbush  St.,  Milwaukee,  Wis.    "I-C." 

Liberty     Electric     Corp.,     Port     Cheater, 


bard  St.,  Baltimore,  Md. 
Sundh    Electric   Co.,    109    Parkhurst   St, 

Newark,  N.  J. 
Takamine  Commercial  Corp-,   130  Broad- 
way, New  York,  N.  Y. 
SWITCHES.     MOTOR -ACCELERATING. 
— A   group   of    Interlocked   knife   a  witches 
arranged   to   manually   cut  out   (or   short- 
circuit)    motor- starting   resistance    (tep   by 


r- starting 

step.      The    switches    : 
proper    sequenc 


be    closed    In 

,-.,-.    --. j   and   each   one,    as   It   Is 

closed,  holds  the  preceding 


t  Is  it- 


■   voltage    opens   all    the    switches 


, _.    ._   _ich  other  and 

oi  decreasing  length  receding  from  the 
hinge  end.  In  closing  the  blade  the  long- 
est clips  are  engaged  first,  then  succes- 
sively   shorter    ones,    the    resistance    being 

Manufacturer*: 

ABSOLUTE  CON-TAC-TOR  CO.,  1ST  N. 
Dearborn  St.,  Chicago.  111.  "Con-Tac- 
Tor."    See   display    adv.   page    1386. 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,  Wis. 


Barkelew  Electric  Mfg.  Co.,  Mlddletown. 

Bryant' Electric  Co.,  The,  1421   State  St, 

Bridgeport.   Conn.      "Bryant" 
Canadian  General   Electric  Co.,   Ltd.,   Ill 

King  St.,  W„  Toronto,  Out.,  Can. 
CUTLER-HAMMER     MFG.     CO..     THE, 
i    12th   St.    A   St.    Faul   Ave.,    Milwaukee, 

Wis.     "C-H."     (See  display  adv.  pages 

1225-1280.) 
Devoe     Electric     Switch     Co.,     The,     411 

Notre  Dame  St..   W.,   Montreal,   Que.. 

Electric  Controller  &  Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland.  Ohio.  "E. 
C.  A  M." 

GENERAL    ELECTRIC    CO.,     Schenec- 


PKNN      ELECTRICAL      &      MFQ.      CO., 

Irwin,  Pa.     "Penn." 
Prlngle    Electrical    Mfg.    Co.,    1906-12    N. 

8th   St.,    Phlladelphl-     "- 


Sundh 'Electric    Co.,    209    Paxkhurst    St., 

Newark,  N.  J. 
Takamine  Commercial   Corp.,   120  Broad- 

wav.  New  York,  N.  Y. 
WESTINGHOU5E    ELECTRIC    &    1 


:oh  la.  In  general,  some 

,  double-throw   

where    reversal    i: 


form   of   double-pole,    doubl 

On    controllers     where    rev —     -. 

quent  a  double- pole,  double- throw  knife 
switch  la  used.  For  freight  elevator  serv- 
ice, some  machine  tools,  cranes,  etc.,  drum 
type  reversing  switches  are  uaed.  Mag- 
netic reversing  switches  are  usually  made 
up  of  two  double-pole  contactors,  mechan- 
ically interlocked  so  that  both  cannot  be 
closed  at  the  same  time;  for  this  type  see 
Contactors,  magnetic. 
Manufacturer*: 
Allen-Bradley    Co.,    286    Greenfield    Ave., 

Milwaukee,  Wis. 
Automatic    Switch    Co.,    154    Grand    St. 

New  York,  N.  Y. 
Bryant  Electric  Co.,  The,  1421  State  St, 

Bridgeport,  Conn.     "Bryant" 
Canadian  General  Electric  Co.,  Ltd.,  til 

King  St.,  W.,  Toronto,  Ont,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford     ft    Myler    Sta.,     Hamilton,     Ont., 
Can.      "Westlnghouse." 
Cleveland   Switchboard  Co.,  The,   2926   E. 

79th  St.,  Cleveland,  Ohio. 
CUTLER-HAMMER     MFG.      CO.,     THE, 
13th  Bt   A  St   Paul  Ave.,   Milwaukee, 


Wis.    "C-H."     (See  display  adv.  pages 

1226-1280.) 
Cutter    Electrical    A    Mfg.    Co.,    19th    A 

Hamilton    Sts.,    Philadelphia,    Pa.      "I- 

T-E." 
Devoe     Electric     Switch     Co.,     The.     414 

Notre  Dame   St,   W.,   Montreal.   Que., 

Electric  Controller  A  Mfg.  Co.,  The, 
2700  E.  79th  St.,  Cleveland,  Ohio.  "E. 
C.   A  M." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.    (See  adv.  pages  12U3-1223.) 

Hart  A  Hegeman  Mfg.  Co.,  342  Capitol 
Ave.,   Hartford,  C—      ""    °-  "" 

Laganke  Electrical 
Cleveland,  Ohio. 

Leonard  Electric  Mfg.  Co.,  The.  3907 
Perkins  Ave.,  Cleveland,  Ohio.  "Leon- 
ard." 

MendeH  Mfg.  Co.,   Mattapolsett,  Mass. 

METROPOLITAN  ELECTRIC  MFQ.  CO., 
East  Ave.  A  14th  St.,  Long  Island  City, 


■H   A   I 


Pringle  Electrical  Mfg.  Co.,  1906-12  N 
6th    fit.,    Fhllndclphla,    J 'a. 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.     "Standard- ' 


wav.    New  York.    N.    Y. 

TRUMBULL      ELECTRIC 

THE,     Plain  vi" 

(See  display  i 


CO., 


_  ...   ...ges  1282-1283.) 

Union    Kleetrk-    Mfg.    Co.,    120    Reed    St.. 

Milwaukee.  Wis.      "UEMCO." 
WAD8WOBTH    ELECTRIC    MFG.    CO.. 

INC.,  Covington,  Ky.     "Compro."    (See 

display  adv.   page  1184.) 
WESTERN     SAFETY     MFG.     CO.,      347 

Minna  St..  San  Francisco.  Cal. 
WF.STIXGIIOT'SE    ELECTRIC    A    MFG. 


play  i 


I  Us  burgh. 
Sea   1396-1 


■2.) 


page] 
SWITCHES.  MOTOR- STARTING,  COM 
PENSATOR  TYPE.— This  type  of  motor- 
starting  switch  Is  used  with  a  starting 
compensator  (autostsrter  or  autotrans- 
former)  for  starting  medium  or  large  »-e. 
i.  Frequently  a  combination  of  two 
—  formers  Is  used  with  the  starting 
The  switch  generally  has  three 
positions:  off,  start  " 
Will  remain  in  "--  - 
but  must  be  I 
against  the  foi 

size     switches     uic     contacts     are     usually 
broken    under    oil    or    in    an    asbestos-lined 


_  iv  be  furnished  independently. 

il  though     when     mounted     on     the     auto- 
they   are   usually   supplied 
-     Itlon     the 

...  .......  _  secondary  termi- 
nals. The  switch  Is  then  thrown  to  the 
running  position,  which  places  the  motor 
directly  on  the  line,  cutting  out  the  auto- 
transformer.  An  overload  or  no -voltage 
release  device,  or  both,  may  also  be  In- 
cluded. A  suitable  case  generally  Incloses 
the  autotrans former,  switch  and  protective 
equipment.  The  switch  may  be  designed 
so  that  It  cannot  be  thrown  to  the  run- 
ning position  until  It  has  first  been  thrown 
to  and  held  in  the  starting  position. 
Manufacturers: 

Canadian  Drill  A  Electric  Box  Co.,  1402 
Queen  St..  E.,  Toronto,  Ont.  Can.  "C. 
D.  A  E.  B." 
CUTLER- HAMMER  MFG.  CO..  THE. 
12th  St.  A  St  Paul  Ave.,  Milwaukee. 
Wis.  "C-H,"  (See  display  adv.  pages 
1216-1230.) 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Type  CR10S4  hand-operat- 
ed compensator  equipped  with  under- 
voltage  release  and  overload  relays. 
(Bulletin  MJ04.)  Type  CR7052  auto- 
matic starting  compensator  for  auto- 
matic acceleration  and  overload  and  un- 
dervoltage  protection.  (Bulletin  63484.) 
See  adv.  pages  1203-1223. — Adv. 
SQUARE  D  CO..  MOO  Rlvard  St..  De- 
troit Mich.  "Souare  D."  (See  dis- 
Tilav  adv.  pages  1279-1381.) 

wi;ktinohoUre  electric  ft  mfo. 
CO.,   East   Pittsburgh.    Pa.      (See  dis- 
play adv.  pages  1395-1401.) 
SWITCHES,  MOTOR-STAHTING  (FUSE 
SHORT-CIRCUITING).  — When      an      a-c. 
squirrel -cage     induction     motor     Is     con- 
nected dlrectlv  to  the  line,  the  Inrush  cur- 
rent la  from  B  to  8   times  normal.     A  fuse 
which    would    protect    the    motor    against 
jverload    In     normal     running    would    be 

_*"    'urush,   and   for   this 

usually    short-  clr- 


the  running  fuse* 

When    the    starting    L._.     —    — . - 

forward,  the  motor  Is  connected  directly 
to  the  line  and,  when  the  lever  Is  released, 
the  fingers  slide  down  to  another  set  of 
contacts  which   connect   the   fuses  In   clr- 

Manufacturers : 

ADAM    ELECTRIC    CO.,    FRANK,    866  0 

Windsor    PL,     St.    Louis,    Mo.       "FA." 

(See   display   adv.   pages    1262-1266.) 
AJAX  ELECTRIC  CO.,  Baldwin  Ave.,   A 

Montgomery   St.,   Jersey  City.   N.  J. 
Allen -Brnd ley    Co.,    28G    Greenfield    Ave.. 

Milwaukee,  Wis. 
Anderson  Mfg.   Co.,  Albert  ft  J.  M.,  189- 

305    A   St.,    Boston,    Mass. 
Barkelew  Electric  Mfg.  Co.,  Mlddletown, 


Ohio. 


c  Co.. 


:.   1411   £ 


a  St., 


ric  Co..  Ltd,,  111 

King  St..    W.,    Toronto,   Ont,   Can. 
Canadian    Westlnghouse    Co.,    Ltd.,   San- 
ford  A  Myler  Sts.,  Hamilton.  Ont.  Can. 
'  'West  In  ghouae." 
Cleveland  Switchboard  Co.,  The.  2925  E. 

YSth  St.,  Cleveland,  Ohio. 
Condlt   Electrical   Mfg.   Co.,   838  Summer 

St.,    South    Boston,    Mass. 
Connecticut  Electric  Mfg.   Co.,  Connecti- 
cut A  Florence  Ave.,  Bridgeport,  Conn. 
"CemCo." 
CROUSE-HINDS  CO.,  Wolf  A  7th  North 

Sts.,  Syracuse,  N.  Y.  "Condulet" 
CUTLER-HAMMER  MFQ.  CO..  THE. 
Milwaukee.  Wis.  C-H  Bulletin  9116,  a 
polyphase  motor  starter,  is  used  (or 
squirrel -cage  induction  motors  which 
can  be  connected  directly  to  the  line. 
The  design  of  the  starter  Is  such  that 
the  fuses  are  cut  out 
f  circuit  while  the 
io tor  Is  being  acoel- 
rated.  This  type  of 
tarter  provides  pro- 
action  to  the  opera- 
)r  and  permits  the 
se     of     fuses     that 


I 


protection      to      the 

'   r  while  running. 

I    Bulletin  9118  1*  slmi- 

Lj   Bulletin   1111 

■    except   for   the  addl- 

reslstor  in  each  of 
n,.n..i-  a<<.  the  threa  phases  for 
Bulletin  MM  starting-.  The  addi- 
tion of  this  primary  resistor  permit* 
the  use  of  these  starters  for  larger 
motor*  and  cuts  down  the  heavy  start- 
ing current  which  la  drawn  from  the 
,  line.     See  display  adv.  pages  1226-1230. 

—Adv. 
Cutter    Electrical    A    Mfg.    Co.,    19th    * 
Hamilton    Sts.,    Philadelphia,    Pa.      "I- 

Devoe    Electric    Switch    Co.,    The,     414 

Notre   Dame   St.,   W.,   Montreal,   Que., 

Can. 
Dominion    Electric    Switch    Box    Co.,    « 

Sumach   St.,   Toronto,  Ont,  Can. 
Electric  Controller  A  Mfg.  Co.,  The,  1700 

E.    Tilth    St.,    Cleveland,    Ohio.      "E.    C. 

ft  M." 
Electrical    Mfg.    Co..    4149    E.    79th    St, 

Cleveland,    Ohio. 
INDUSTRIAL    CONTROLLER    CO..    886 

Greenbush  St..  Milwaukee.  Wis.    "I-C." 
Laganke   Electrical  Co..   6939   Aetna  Rd., 

Cleveland,   Ohio. 
Leonard     Electric    Mfg.     Co.,    The.     390T 

Perkins  Ave.,  Cleveland.  Ohio.     "Leon- 

11th 


ard." 
Majestic   I 


•    Mfg.    Co.,    806    1 


i  St,  Long  Island 


CO.,  East  Ave.  ft  1 
City.  N.  Y. 

MUTUAL  ELECTRIC  ft  MACHINE  CO.. 
868  W.  Fort  St..  Detroit  Mich.  "Bull 
Dog."     (See  display  adv.  page  1186.) 

PALMER  ELECTRIC  ft  MFQ.  CO..  THE, 
176   6th    St.,   Cambridge,    Mass. 

PENN  ELECTRICAL  ft  MFQ.  CO., 
Irwin,   Pa.     "Penn." 

Prlngle  Electrical  Mfg.  Co.,  1906-11  N. 
6th    St.,    Philadelphia,  fa. 

SQUARE  D  CO.,  1400  Rlvard  St,  De- 
troit, Mich.  "Square  D."  (See  dis- 
play adv.   page*  1279-1181.) 

Standard  Electric  Machinery  Co.,  Balti- 
more,  Md.     "Standard-Baltimore." 

Sterling  Switchboard  Co.,  617  S.  7th  St, 
Camden,   N.  J. 


ooglc 
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Sundh  Electric  Co.,  30D  Parkhurst  St., 
Newark,    N.  J. 

Takamlne  Commercial  Corp..  110  Broad- 
way,   New   York,    N.    Y. 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO.,  Bantam,  Conn,  Similar  to 
Mason  line  type  with  additional  short 
circuiting  cut-outs.  Made  two.  three 
and  Four  pole,  30  and  SO  amp.,  250  and 
60*  volta.  Underwriters'  classification 
"AA."  Impossible  to  throw  to  running 
position  without  first  passing  through 
marline  position.  Also  manufacture  D. 
T,  knife  switch,  fused  on  end  for  this 
purpose. — Adv. 

TRUMBULL      ELECTRIC      MFG.      CO.. 

THE,    Plalnvllle,    Conn.       -Circle 

(See  display  adv.  — 


.    Electri. 


.    Co",  "  lZO    Reed    St., 

"UEMCO." 

WADSWORTH     ELECTRIC     MFG.     CO., 

INC..  Covington.  Ky.     -'Compro."     (See 

display  adv.   page  1284.) 

WESTERN      SAFETY     MFG.     CO.,      247 

Minna  St.,   San   Francisco,    Cal. 
WESTINGHOUSE    ELECTRIC    &t  MFQ. 
CO..     East    Pittsburgh, _  Pi       (See    dls- 


DELTA}.— Star-delta  starth 

usually  of  the  drum  type,  arranged  io 
connect  the  motor  windings  in  star  when 
thrown  to  the  starting  position,  and  delta 
for  running.  A  double-throw  knife  switch, 
which  may  be  of  the  safety  enclosed  type. 
Is  sometimes  used  for  this  purpose.  Also 
see  Starters,  motor.  Btar-detta  type. 
Manufacturers: 
Canadian   General   Electric  Co.,   Ltd.,   Sit 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co..     Ltd.,    San 
ford  ft  Mvler  Sts.,  Hamilton.  Ont.,  Can. 
'■Westlnghouse." 
Cleveland  Switchboard  Co.,  The.   2926  E. 

T9th   St.,   Cleveland,   Ohio. 
Condit   Electrical    Mfg.    Co.,   888    Summer 
fit.,    South    Boston,    Mass. 
necilcut  Electric  Mfg.   Co.,  Connectl- 
.  _t  ft  Florence  Ave.,  Bridgeport,  Conn. 

GROUSE-HINDS  CO.,  Wolf  &  7th  North 
Sts.,    Syracuse,    N.   Y.     "Condulet." 

CUTLER-  HAMMER  MFQ.  CO.,  THE 
Milwaukee.  Wis.  C-H  Bulletin  3401  Is 
a  star-delta  switch  of  the  drum  type 
It  is  designed  for  use  with  three-phase 
squirrel -cage  motors  which  have  theli 
winding  so  arranged  that  they  may  be 
connected  In  star  for  starting  and  delta 
for  running.  Bulletin  9401  Is  of  th< 
oil-Immersed  drum  type  and  has  three 
seta  of  fingers  engaging  with  contacts 
upon    the    drum    to    effect    the    prooei 

play   adv.    pages    1 226 -1280. —Adv. 
Cutter    Electrical     ft     Mfg.     Co..     19th     & 

Hamilton    Sts.,    Philadelphia,     Pa.      "I- 

T-E." 
Devoe     E'ectrlc     Switch     Co..     The.     414 

Notre   Dame  St..    W.,   Montreal,    Que.. 

Dominion  Electric  Switch  Box  Co..  80 
Sumach  St..  Toronto.  Ont..  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.    (See  adv.  pages  1803-1223.) 

Lagnnke  Electrical  Co..  6909  Aetna  Rd., 
Cleveland,    Ohio. 

Mendell  Mfg.    Co.,   Mattapolsett,    Mass. 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  &  14th  St.,  Long  Island  City, 
N.  Y. 

MUTUAL  ELECTRIC  &  MACHINE  CO.. 
86!  W.  Fort  St.,  Detroit.  Mich.  "Bull 
Dog."     (See  display  adv.  page  1285.) 

PENN  ELECTRICAL  ft  MFG.  CO.. 
Irwin.  Pa.     "Penn." 

SQUARE  D  CO.,  1400  Rlvard  St..  De- 
troit Mich.  "Square  D."  (See  display 
adv.  pages  1279-1281.) 

Sundh  Electric  Co..  203  Parkhurst  St.. 
Newark,  N.  J. 

TR1FMBULL  ELECTRIC  MFQ.  CO., 
THE,  Plalnvllle.  Conn.  "Circle  T." 
(See  display  adv.  pages  1282-1283.) 

Union  Electric  Mfg.  Co..  120  Reed  St. 
Milwaukee.   Wis.      "UEMCO." 

WADSWORTH  ELECTRIC  MFG.  CO.. 
INC.,  Covington,  Ky.  "Compro."  (See 
display  adv.   page  1284.) 

Western  Electric  Works.  213  6th  St. 
Portland,  Ore. 

WURDACK  ELECTRIC  MFQ.  CO..  WIL- 
LIAM, 21  S.   11th  St.,   St.  Louis,  Mo. 

SWITCHES,  OIL.  — The  fundamental 
feature  of  an  oil  switch  Is  the  interrupting 
or  closing  of  the  circuit  under  oil  and  there 
la  no  means  known  at  present  superior  to 
the  oil  switch  for  controlling  a-c.  hlgh- 
voltage  circuits.  Most  of  the  best  oil 
switches    embody    the     following    features: 


Open  position  maintained  by  gravity;  rapid 
acce'e  ration  of  the  moving  parts  when 
, —    ,, _._    ■— -|erft5d    under    deep 

Sroperly  vented 
i  frame;  high- 

_.i  contacts   with 

suitable  arcing  contacts.  For  moderate 
capacities,  all  poles  of  the  switch  are 
placed  in  the  same  tank  with  Insulating 
barriers  between  them;  for  the  next  larger 
size.  Independent  tanks  are  used  attached 
to  a  common  frame;  for  still  larger 
switches  each  pole  is  In  a  separate  tank 
on  a  separate  frame  and  is  frequently  ar- 
ranged for  mounting  with  each  pole  In  a 
separate  cell  of  masonry;  while  for  higher 
voltages  than  about  25.000  the  tanks  are 
spaced  a  considerable  distance  apart  with- 
out barriers  and  arranged  for  either  In- 
door or  outdoor  service. 

For  moderate  rupturing  capacities  oil 
switches  are  mounted  on  the  switchboard 
panels,  but  for  the  larger  alios  they  are 
made  for  distant  control  and  are  operated 
manually  or  electrically.  Where  remote 
manual  control  is  adopted  It  usually  com- 
prises bell  cranks  and  rods  and  satisfac- 
tory operation  Is  usually  limited  to  a  dis- 
tance of  about  50  ft. 

Solenoid  control  is  used  for  all,  of  the 


holds  the  switch  closed.  A  second  solenoid 
upsets  the  toggle  or  releases  the  trigger 
or  latch  to  trip  the  switch.  The  location 
of  this  mechanism  varies  with  different 
designs;  for  outdoor  service  It  la  usualiy 
located  In  a  weatherproof  box.  The  motor 
mechanism  of  the  line  of  oil  switches  re- 
ferred Io  above  is  equipped  with  either  i 


lotor 


switch  and  provided  with 

mechanism    that   make   equally 
tlon   for  closing     ~   '  ' 

slon  springs  thr 
into     contact     o: 


tun ted    above    thi 


«e   equally    rapid    mo- 

_jr  tripping.     Compres- 

the  switch  about  1  inch 

mtact     on     closing,     and     about     W, 

_.  ._  jm  full  stroke  when  opening,  both 
with  a  rapid  movement,  and  the  stroke  Is 
completed  by  the  motor  which  then  com- 
presses the  operating  springs  at  the  end 
of  each  stroke,  preparing  the  switch  for 
the  next  operation. 

For  high- voltage  service  steel  tanks  are 
used  for  the  switches,  each  pole  in  a 
separate  tank.  Up  to  60,000  volts  the 
switches  usually  have  Ihelr  tanks  on  a 
pipe  frame  to  facilitate  dropping  the  tanks 
for  Inspecting  the  contacts.  For  73,000 
volts,  or  thereabouts  a  structural  frame  is 
used  and  for  higher  voltages  the  tanks  are 
usually  mounted  on  a  platform  or  on  the 
ground.  These  switches  can  readily  be 
arranged   for  outdoor  service. 

Several  manufacturers  now  designate  all 
of  lh-1- -"  •- "- -   - 


for 


i    for    i 


and    closing    of   circuits.      Also    see    Circuit 

SWITCHES.  OIL.  HIGH-TENSION. 
MOTOR-OPERATED.  —  High-tension  oil 
switches  of  the  motor- operated  typ"  are 
used  in  very  large  sizes  on  circuits  of 
targe  capacity  and  are  also  applicable  to 
other  high -voltage  circuits  of  smaller  ca- 
pacity. They  may  be  arranged  both  for 
Indoor  and  outdoor  use  and  are  generally 
door- mounted,  with  each  pole  In  a  sep- 
arate oil  tank  and  separate  switch  cell  if 
Indoors.  A  small  motor  Is  mounted  above 
the  switch  tank  and  Is  employed  to  wind 
up  a.  spring.  If  the  switch  Is  open  and  it 
Is  desired  to  close  It.  the  control  switch 
on  the  board  Is  closed  and  this  operates  a 
— "'  solenoid,  the  plunger  of  which  re- 
.t„    _.,._     —    ii..,    operating    spring, 

_.      .....     __    rewind    the    spring 

so  that  It  will  be  ready  for  opening  thr 
switch.  Most  of  these  switches  are  three- 
pole  with  the  poles  interconnected  so  a* 
to  operate  as  a  unit;  a  single  motor  ma) 
be  used  for  the  complete  switch. 

These  switches  are  made  for  all  voltage- 
up  to  about  166  kv.  Automatic  trip  pin! 
features  are  generally   supplied   by  mean* 

which  in  turn  control  the  release  median- 
Isms.  The  insulation  of  such  switches  li- 
very important  and  the  condenser  type  of 
terminal  bushings  Is  often  used.  Large 
expansion  chambers  are  required  to  take 
care  of  the  gases  formed  by  rupturii 
under  heavy  load.  Several  forms  of  col. 
tacts  are  used;  most  of  them  are  arranged 
for  the  final  breaking  of  the  circuit  by 
auxiliary  contacts  which  are  replaceable 
If  they  should  be  burned. 

717 


Manufacturers: 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..   W.,   Toronto,    Ont.,   Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont..  Can. 
"Westlnghouse." 

CUTLER-HAMMER  MFG.  CO.,  THE, 
12th  St.,  &  St.  Paul  Ave.,  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  P'lges 
1225-1230.) 

GENERAL     ELECTRIC     CO.,     Schenec- 


paclty.     Very   generally    used    in    i 

tral  stations,  as  they  have  proved  un- 
usually reliable.  They  have  two  breaks 
in  series  In  each  phase  and  easily  re- 
movable oil  vessels,  and  are  character- 
ised by  high  speed  of  operation,  mak- 
ing a  complete  cycle — open  and  close — 
In  two  seconds.  Designed  for  use  up  to 
i.  Made  a"      ' 


truck  f 


t  the  e 


tire    breakei    _._    .....     , _„    ... 

moved.      (Bulletin    67495-6.)      See    adv. 

pages  1203-1223.— Adv. 
SWITCHES,  OIL,  HIQH-TENSION, 
SOLENOID-OPERATED.  —  Solenoid -oper- 
ated oil  switches  are  made  in  about  the 
same  sizes  and  serve  the  same  purposes 
aa  the  motor -ope  rated  switches  described 
above.  They  are  also  made  for  indoor 
and  outdoor  use  and  may  be  mounted  on 
pipe  framework  up  to  about  76  kv.  The 
solenoid  principle  makes  use  of  a  power- 
ful d-c.  magnet  to  close  the  switch.  The 
open  position  la  generally  maintained  by 
gravity,  and  on  opening  the  switch  a  small 
solenoid  releases  a  restraining  latch  and 
permits  the  contacts  to  separate.  As  this 
action  should  be  very  rapid,  accelerating 
springs  are  provided  which  also  prevent 
sticking    or    failure    to    operate    when    (he 

The  same  principles  are  followed  In  both 
so'enoid  and  mo  tor- ope  rated  switches,  as 
regards  the  Isolation  of  poles.  Insulation 
of  terminals,  etc..  and  the  selection  of  the 
proper  switch  oil,  which  is  an  Important 
feature  with  all  high-tension  switches. 
Manufacturers: 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,    W.,   Toronto,    Ont.,   Can. 
Canadian    Westlnghouse   Co.,    Ltd.,    San- 
ford  A  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 
Condit    Electrical   Mfg.   Co.,   828    Summer 

St.,  South  Boston,  Mass. 
CUTLER- HAMMER  MFG.  CO.,  THE, 
12th  St.  &  St.  Paul  Ave.,  Milwaukee. 
Wis.  "C-H."  (See  display  adv.  puges 
1225-1230.) 
GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Type  FK36  large- capacity, 
high-voltage  breakers,  with  ratings  up 
to  220.000  volts,  3-poIe,  single  throw. 
Bushings  are  Interchangeable  with 
those  used  In  some  O-E  transformers 
and  lightning  arresters.  Other  parts 
are  standardised  so  that  different  com- 
binations make  the  breakers  suitable 
for  different  conditions.  Adapted  for 
outdoor  use.  (Bulletin  47408.)  See  adv. 
pages  1203-1223.— Adv. 
Kelman   Electric   &  Mfg.   Co..   1«50   Naud 

St..  Los  Angeles.  Cal. 
Sundh    Electric    Co..     209    Parkhurat    St., 

Newark,   N.  J. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.       (See   dis- 
play adv.  pages   1395-1402.) 
SWITCHES,  OIL,   LOW   AND  MEDIUM- 
VOLTAGE.      AUTOMATIC— Oil      switches 
with   automatic   tripping   attachments    are 
used  on  many  low  and  medium -voltage  clr- 
-■■■*-     * —    controlling    distributing     lines, 


They    are    genera_ 

r  mounting  on  a  wall  or  panel  o.  _ 

— '    of    the    switchboard.      Some    of    the 


_.....  of  levers  or  electri- 
cally. Butt  type  contacts  are  used  on 
nearly  all  switches  of  this  type,  and  the 
final  arc  is  broken  on  auxiliary  contacts. 
In  the  smaller  sizes  all  poles  of  the  switch 
are  in  the  same  tank  and  the  larger  sizes 
have  barriers  which  separate  the  main 
*-   '-  into  a  tank  for  each  pole. 


__.  Several  forms  of  pro- 
tection may  be  provided1,  such  aa  overload, 
over  voltage,  under  voltage  and  with  In- 
verse-time -element  attachments.  These 
forms  may  also  be  tripped  from  the  switch- 
board, either  mechanically  or  by  means  of 
a  small  solenoid  on  the  switch.  Alt  of  the 
automatic     features     are     adjustable      to 
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change    the    values 


which    they    will 


5  A  St.. 


.'  Mas 


t  &  J.  M..  289- 


r  Co..  Ltd.,  St. 

1  General  'Electric  Co..  Ltd..  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  WeEtinghouse  Co..  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton.  Ont.,  Can. 
"Westingnouse." 

CUTLER-HAMMER  MFQ.  CO..  THE, 
12th    St.    &   St.    Paul    Ave.,    Milwaukee, 

»  Wis.  "C-H."  (See  display  adv.  pages 
1215-1230.) 

GENERAL 

tady.    N,   !.      ... 

for  all  medium  voltages  are 

or  solenoid  operated!  Very  few  hand 
operated  breakers  are  n  on  -automatic 
only,  but  all  others  can  be  obtained 
for  both  automatic  and  n  on  -automatic 
service.  Solenoid  operated  breakers 
can  be  equipped  with  standard  coils  for 
tripping  at  125.  250  or  600  volts,  direct 
t.  Colls  for  tripping  -■  -" 


opening    and    circuit    closing — 

switches  for  electrically  Interlocking, 
for  Indicating  or  for  controlling  an 
auxiliary  circuit,  or  with  bell  alarm 
switches,  under -voltage  release  lor 
,  tripping  breakers  and  with  relays  for 
every  purpose.  Standard  unit  construc- 
tion Is  followed  wherever  possible.  More 
complete  Information  on  the  various 
breakers  within  this  range  of  voltages 


ured  from  G-E  s 
i   page    1223.— Adv. 


,  ft   Watero 

Motor' Protector  Mfg.  Co.,  47  Kearny  St., 

San   Francisco,   Cal. 
South   Bend  Current  Control  Co..   ill  E. 
Wayne    St.,    South    Bend,    Ind.      "R-C- 
O-C." 
Sundh    Electric    Co.,    200    Parkhurst    St.. 

Newark,  N.  J. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..   East   Pittsburgh.    Pa.      (See   dis- 
play adv.  pages  1396-1402.) 
SWITCHES,  OIL-    LOW  AND  MEDIUM- 
VOLTAGE,       NONAUTOMATIC.  —  Oil 
switches  are  used  for  Interrupting  current 
or    closing    circuits    at    all    voltages    above 
«00.      They   are    very    widely    used   without 
any     automatic      features      and      manually 
operated  for  low  and  medium -voltage  dla- 


d  us  trial    -_ _ .  . 

and  reversing,  and  for  many  other  . 
applications.  They  are  arranged  for 
or  pipe-frame  mounting  and  ">bv  h 
trolled  from  the  front  of  th 
by  a  special  switch  handle  or  a  system  or 
levers  where  the  switch  is  located  some 
distance  from  the  board.  There  are  a 
number  of  other  switches  arranged  for 
wall  mounting  and  these  are  suitable  for 
many  purposes  about  an  industrial  plant. 
They  are  usually  enclosed  in  dust  and 
mo  Is  tu  reproof  cases  and  the  contacts  are 
generally  of  the  butt  type,  with  auxiliary 
arcing    contacts     for     the    medium- voltage 

type. 


■nufacturera: 

Canadian  Crocker -Wheeler  Co..  Ltd.,   St. 


King   S 
;anadian 


1   Boston,    Maa_. 

CUTLER- HAMMER     MFG.     < 
12th   St.   &  SL    Paul   Ave.. 
Wis.     "C-H."     (See  display  adv.  pages 
1215-1230.) 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  See  brief  description  of 
G-E  Low  and  Medium  Voltage,  Oil  Cir- 
cuit Breakers  under  "Switches,  oil.  low 
and  medium-voltage,  automatic  ." — Adv 

Kelman  Electric  ft  Mfg.  Co.,  1660  Naud 
St..   Los   Angeles,    CaT.     "Kelman." 

Monarch  Electric  Co..  Ltd.,  St.  Lawrence 
ft    Waterman   Sts..    St.    Lambert,    Que., 

SCHWEITZER    &    CONRAD.    INC..    1431 
Raven  swood     Ave..     Chicago,     111.       "S 
ft  C." 
Sundh    Electric    Co.,    109    Parkhurst    St.. 

Newark,   N.  J. 
WAJJSWORTH    ELECTRIC    MFG.     CO.. 
INC.,  Covington,  Ky.    "Compro."    (See 
display  adv.  page  1284.) 
SWITCHES,     OIL,     LOW-VOLTAGE 
HIGH-CURRENT.— The   amount   of  arcing 
that  results  at  the  point  of  opening  a  cir- 
cuit depends  roughly  on  the  power  of  the 


circuit  and  its  inductance.  Thus  high- 
voltage  circuits  of  moderate  current  rating 
and  Tow-voltage  circuits  of  high  current 
rating  may  both  cauae  severe  arcing  be- 
cause both  may  be  carrying  much  power. 
For  breaking  heavy  low-voltage  circuits 
special  magnetic  blowouts  are  often  used 
to  rupture  the  arc  between  the  final  con- 
tacts, if  the  switch  Is  of  the 
Oil   switches  hi 

■  this ' 

f  the 

with  high  cui „..    

The  main  contacts  are  very  large  and  usu- 
ally of  the  laminated  brush  type  to  give  as 
perfect  contact  as  possible   ™-    J  — 


jrlnging  Into  full  play  Its  cooling 
lenchlng    action.      Such    oil    swft. 


Such   oil   switches 

electric  furnaces,  heavy 
:lrcults  and  other  low- 
carrying   very   large   cur- 


Manufacturer: 

GENERAL     ELECTRIC     CO., 


tady, 

break, 

for  use  where  the 


Type    FK25    oil    • 


when  there  Is  insufficient  head  room 
for  the  air  circuit  breakers.  The  3.000- 
amp.  size,  hand  or  solenoid  operated, 
is  of  the  brush-type  contact  construc- 
tion. The  4,000  and  5,000-amp.  sizes, 
furnished  with  solenoid  operated  mech- 
anisms, have  the  main  contacts  open 
In  air  while  the  arc  is  actually  broken 
under  oil.  (Bulletin  47471.)  See  adv. 
pages    1 201 -122 1.— Adv. 


s  desired  or  when 
nldnlght.     They   i 


(n     the 
switches 


these 
'    :ults, 


..  ._._.  be  fed  from  different  point 
the  general  constant- potential  distribution 
system,  may  be  arranged  In  cascade  and 
all  the  lights  may  be  controlled  by  one 
switch  in  the  power  plant.  The  operating 
solenoid  is  connected  In  the  series  lighting 
circuit  In  this  case  and  each  circuit  thus 
the  oil  switch  controlling  the  neit 
o  It.  Only  the  first  oil  switch  is 
from   the   power    plant,    requiring 


for  n 


I  lights, 


The   i 


(   In  a 


ally  constructed  very  ruggedly  and  closely 
resemble  a  transformer  In  appearance, 
having  the  complete  mechanism,  except 
for  an  auxiliary  hand- operating  lever.  In- 
closed In  a  cast  Iron  tank  which  is  filled 
with  oil.  The  leads  are  brought  through 
the  tank  in  porcealin  bushings  similar  to 
those  used  with  transformers. 
Manufacturers; 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  T.  Type  PK037  oil  cir- 
cuit breaker  designed  for  400-amp. 
capacity,  15,000  volts,  and  has  pro- 
vision for  bushing  transformers, 
bell  alarm  switch,  transformer  or 
shunt  trip  mechanism  and  emergency 
operating  handle.  A  semaphore  indi- 
cates the  open  or  closed  position  and 
a  lever  and  pipe  mechanism  makes  the 
breaker  operable  from  the  ground.  The 
G-E  outdoor  bushing  used  Is  not  af- 
fected by  weather,  and  all  protective 
apparatus  is  enclosed.  Eliminates  diffi- 
culties and  danger  of  replacing  a  pole- 
mounted  fuse.  See  adv.  page  1203-1221. 
—Adv. 
High    Tension    Electrical    Specialty    Co., 

Newton,  Mass. 
South  Bend  Current  Control  Co.,  Ill  E. 
Wayne  St..  South  Bend.  Ind.  "R-C- 
O-C." 
WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 
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SWITCHES,      PANEL, 


otary)  with  or  without  means  for  mount- 
ig  directly  on  busbar  extensions,  or  as 
ouble-pole  knife  switches  with  or  without 
use  extensions.  For  so-called  "safety" 
anels  or  panel  boards  they  are  usually  of 
lodifted  or  special  snap  type  construction. 


BENJAMIN  ELECTRIC  MFG.  CO.,  SOS 
W.  Washington  Blvd.,  Chicago.  III. 
(See   display  adv.    pages    1231-1214.) 

Bryant  Electric  Co.,  The,  1421  State  St.. 
Bridgeport.    Conn.      "Bryant." 

Canadian  General  Electric  Co..  Ltd..  Ill 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.,  Can. 
"Westlnghouse." 

Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut ft  Florence  Ave.,  Bridgeport  Conn. 
"CemCo." 

CROUSE-HINDS  CO.,  Wolf  ft  7th  North 
Sts.,  Syracuse,  N.   Y.      "Condulet." 

DANBURY  ELECTRIC  MFG.  CO..  Dan- 
bury,  Conn. 

Devoe  Electric  Switch  Co.,  The,  414 
Notre   Dame   St.,   W„    Montreal,   Que., 

Electric  Motor  &  Engineering  Co.,  The. 
2nd  St..  S.  W„  &  B.  &  O.  R.  R-.  Con- 
ton,   Ohio. 

FTalick  ft  Co.,  S.  R„  IE  S.  Clinton  St., 
Chicago,  III.     "Kwlkon." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223 .) 

-     ■   ft ^Hegeman^Mfg.  Co..   Ml^  Capitol 

.......  v ..     "Diamond  H." 

Lagan ke   Electrical   Co.,   6909  Aetna  Rd.. 

Cleveland,   Ohio. 
Large-Dall  Mfg.  Co.,  Inc.,  606  Cherry  St. 

Philadelphia,  Pa. 
Leonard    Electric    Mfg    Co.,    The.    S907 

Perkins   Ave.,   Cleveland,    Ohio.   "Leon- 

Llberty  Electric  Corp.,  Port  Chester, 
N.  Y. 

Mendell  Mfg.   Co.,   Mattanoisett,   Mass. 

Mesa  Co.,  Fernando  C.  Coit  St.  &  Chan- 
cellor Ave.,   Irvington.  N.  J. 

METROPOLITAN  ELECTRIC  MFQ. 
CO.,  East  Ave.  &  14th  St.,  Long  Island 
City,  N.  Y. 

PETERSON    CO.,    INC.,     CHARLES    J., 


....    __..    Philadelphia,    Pa. 

SQUARE  D  CO.,  1400  Rivard  St..  De- 
troit Mich.    "Square  D."     (See  display 

•    adv.    pages  1279-1281.) 

Taksmine  Commercial  Corp.,  120  Broad- 
way, New  York,  N.  Y. 

Trenton  Electric  ft  Conduit  Co..  Tyler 
4  Canal  Sts.,  Trenton.  N.  J.    "Tecco." 

TRUMBULL  ELECTRIC  MFG.  CO., 
THE,  Plalnvllle,  Conn.  "Circle  T." 
(See  display  adv.    pages  1181-1233.) 

TRUMBULL-VANDERPOEL  ELECTRIC 
MFG.  CO..  THE.  Bantam.  Conn. 
Knock-down   panel  switches   ore   turn- 

4lff 

T.  V.  Knockdown  Panel  Switch 


of  standard   light- 
ing  panels. — Adv. 
WESTINGHOUSE    EI^ECTRIC    &    MFG. 
CO.,  East  Pittsburgh.  Pa.    (See  display 


for   all    typei 
>anels.— Adv. 


adv. 


i  1396-1 


Wind  man -Goldsmith."  Inc..  199-401  East 
Ave.,  Perth  Amboy,  N.  J. 

SWITCHES,  PENDENT  AND  CORD, 
SNAP.— Pendent  snap  switches  are  en- 
closed in  shells  designed  to  be  supported 
on  the  ends  of  flexible  cords  to  control 
circuits  of  celling  lights,  fans.  etc.  Pendent 
switches  are  made  in  a  number  of  forms, 
most  of  them  operating  by  means  of  push 
buttons.      Some    are    arranged    with    two 
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buttons  projecting  from  the  bottom  which 
are  operated  similarly  to  the  ordinary 
push  switch.  Others  have  the  two  button 
projecting  from  the  side,  but  one  of  thi 
most  common  types  has  the  buttons  01 
opposite  ends  ot  an  operating  bar  passing 
clear  through  the  switch:  this  Is  known  as 
the  push-through  type.  Pendent  switches 
are  generally  made  as  single-pole  switch- 
es, although  three  and  four-point  and  two 
or  three-circuit  electrolier  switches  are 
sometimes    Used. 

Certain  heater  switches  are  a  special  ap- 
plication of  these  switches.  In  which  the 
cord  runs  right  through  the  switch,  which 
Is  connected  In  series  on  one  side  of  the 
cord.  They  are  often  used  with  heating 
pads  or  blankets  and  other  heating  appli- 
ances. Cord  switches  are  also  much  used 
with  toasters,  percolators  and  other  table 
beating  devices. 
_The  casing  or  shell  In  which  these  types 


of  switches 


3  mounted  li 
lal  finishes  r  . . 
arranged    for    support  In 


e  also  used  for  the  outer  shells. 

Manufacturers: 

Arrow  Electric  Co..  103  Hawthorne  St.. 
Hartford.   Conn.     "Arrow." 

Beaver  Machine  ft  Tool  Co.,  Inc.,  626  N. 
Jrd  St..  Newark,  N.  J.    "Beaver." 

BENJAMIN  ELECTRIC  MFG.  CO..  SOS 
W.  Washington  Blvd.,  Chicago.  III. 
(See  display  adv.   pages  1231-1234.) 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St,  W-.  Toronto.  Ont..  Can. 

CUTLER-HAMMER  MFG.  CO..  THE. 
Milwaukee,  Wis.  C-H  Push -Button 
Pendent  Switches  are  made  ..:."_. 
kinds  of  shells — porcelain,  brass,  and 
porcelain  with  brass  cap.  All  have  the 
same  operating  push  buttons  and  sim- 
ple mechanism  which  Is  characteristic 
of  C-H  Switches.  A  high -capacity 
pendent   switch    Is   thus   available    for 


a 


every   use.     The   brass 


. . ..witches    with    _ 

made  for  attachment  directly  to  fixtures 
and  other  lighting  units.  When  pro- 
vided with  composition  bushings,  they 
may  also  be  used  for  cord  suspension. 
See  display  adv.  pages  1225- 1230.— Adv. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  (See  adv.  pages  1203-1223.) 

GORDON  ELECTRIC  MFG.  CO.,  THE, 
Waterville,   Conn.     "Gordon." 

Hart  &  Hegeman  Mfg.  Co..  342  Capitol 
Ave..  Hartford.  Conn.  "H  ft  H." 
"Hart." 

Hart  Mfg.  Co.,  230  Hamilton  St..  Hart- 
ford,   Conn.     "Diamond   H." 

Pass  ft  Seymour,  Inc.,  Sotvay  Station. 
Syracuse,  v'    ""       ""    "    "" 


"Pen 


t  8th   St.. 


Wind  man -Goldsmith,    Inc..    399-403    East 

Ave..  Perth  Amboy,  N.  J. 
SWITCHES,   PLUG  TYPE.— The  earliest 
switches  consisted  of  metal  plates  mount- 


laboratory    — .     . .    -_ 

bridges  and  similar  devices  where  there  is 
no  appreciable  current  to  be  opened.    The 


wa«  withdrawn. 

The  modern  design  of  plug  that  Is  suit- 
able for  opening  small  currents  at  high 
voltage  consists  of  a  fiber  tube  with  socket 
contacts  at  each  end  mounted  on  the  rear 
of  a  switchboard  panel  with  a  plug  in  the 


torn 


1  rod   f 


i   In- 


.  ._    . this    design    have    been 

employed  In  some  of  the  older  installa- 
tions as  field  switches  for  currents  up  to 
about  200   or   300   amperes   and   a   furthei 

•  ■-      ..  !-     «...     , ,.     .      ,, 

2400  "volts  "for 

SWITCHES,  PRESSURE  OR  VACUUM- 
OPERATED.— These  switches  are  in  ths 
form  of  specie  -     -    ■ 

>  of  changes  In  air  or  other  fluid 
pressure.  The  relatively  small  diaphragm 
movement  Is  multiplied  through  suitable 
levers  or  toggle  mechanism  to  accomplish 
the  desired  result.  They  are  frequently 
automatically  ........    


rally   t 


j   in   _..,    ........ 

:    only    as    a    relay    ■ 


-,... that    control    another    ... 

cult,  such  as  the  circuit  of  the  motor 
Irlvlng  the  pump. 

Manufacturer!: 

ABSOLUTE  CON-TAC-TOR  CO..  127  N 
St.,   Chicago,   111.   "Con-Tac- 


Automntlc    Switch    Co..    154    Grand    St., 

New  York.   N.   Y.     "Sylphon." 
Chicago  Pump  Co..  2320-36  Wolfram   St., 

Chicago,  111. 
CUTLER-HAMMER     MFG.     CO.,     THE. 

12th   St.    ft   St.    Paul   Ave.,    Milwaukee. 

Wis.     "C-H."     (See  display  adv.   pages 

1225-1230.) 
Decatur   Pump  ft  Mfg.  Co.,   634  E.  Cerro 

Gordo  St.  Decatur,  III. 
Electric  Controller  &  Mfg.  Co.,  The,  2700 

E.    79th    St.,    Cleveland,    Ohio.     "E.    C. 

&  M." 
Hart   Mfg.    Co.,   230   Hamilton   St..   Hart- 
ford, Conn.    "Diamond  H." 
INDUSTRIAL    CONTROLLER    CO.,    886 

Greenbush    St.,    Milwaukee,    Wis.      "I- 

C." 
McDonald    Mfg.    Co.,     A.     Y„     Dubuque, 

Sundh '  Electric  Co.,  209  Parkhurst  St., 
Newark,   N.  J. 

Takamlne  Commercial  Corp..  120  Broad- 
way, New  York.  N.  Y. 


._.  ..  lit  screwing  into  ordi- 
nary, medium  base  sockets  or  receptacles; 
the  other  end  consists  of  a  regular  sock- 
et; the  body  contains  the  pull-chain  mech- 
anism. They  are  used 
keyless  socket 


Tool  Co.,   Inc..  626  N. 

3rd  St.,  Newark,   N.  J.     "Beaver." 
BENJAMIN    ELECTRIC    MFG.    CO.,    806 

W.     Washington     Blvd.,     Chicago,      III. 
display  i  ' 


,. ,-„  —   1231-1234.) 

Brvant  Electric  Co.,  The.  1421  State  St., 
Bridgeport,   Conn.     "Bryant." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,  W..  Toronto,  Ont..  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.   (See  adv.  pages  IMS- IMS.) 

Hnrt  ft  Hegeman  Mfg.  Co..  342  Capitol 
Ave.,  Hartford.  Conn.    "H  ft  H." 

Hubbell.  Inc.,  Harvey,  Bridgeport,  Conn. 
"Presturn,"  "Lock  Shell,"  "Quick 
Catch." 

Machen  Electric  Mfg.  Co.,  4639-43  E. 
Thompson  St..  Brides  burg,  Philadel- 
phia.   Pa. 

Majestic  Electric  Mfg.  Co..  806  N.  12th 
St.,   St.   Louis.   Mo. 

Monarch  Electric  Co..  Ltd..  St.  Law- 
rence ft   Waterman   Sts.,    St    Lambert, 


Solve 


tatlor 


Syracuse.  N.   Y.   "Aladdin." 

SEARS,  HENRY  D.,  80  Boylston  St.. 
Boston.   Mass. 

SWITCHES,  PUSH-BUTTON,  FLUSH 
AND  SURFACE.— Snap  switch  mechan- 
isms In  Insulating  bodies  or  cups  Intended 
for  mounting  in  switch  boxes  behind  (lush 
face  plates  in  walls  or  on  the  surfaces  of 
walls  with  or  without  subbases.  These 
switches  are  very  widely  used  and  their 
design  and  construction  is  such  as  to  give 
ample   Insulation    and   strong   switch    parts 

Tlfl 


that  can  carry  the  current  without  heat- 
ing and  crystallizing  as  a  result  of  the 
spring  operation.  The  body  or  enclosing 
cup  Is  generally  made  of  porcelain  and  the 
switch  mechanism  secured  In  It  by  means 
of  screws.     In  some  cases  this  mechanism 

without    taking    the    cup    from    the    switch 

Push  switches  sre  generally  made  with 
two  buttons,  although  a  single  button  Is 
employed  In  some  switches.  They  are  ar- 
ranged to  control  a  number  of  classes  of 
circuits,  the  most  common  types  being 
single  or  double-pole  switches  and  three- 
point  or  three-way  switches.  Electrolier, 
four- way  and  heater  switches  are  also 
made  in  this  form.  The  standard  i  ' 
for    flush    switches    Is    10    amperes    i 


panelbosrd     or     other 

lounting    are    also    made    with    ratings    of 

I  and  20  amperes  at  250  volts. 

Manufacturers: 

Allen-Bradley  Co..  2S6  Greenfield  Ave., 
Milwaukee.   Wis. 

Arrow  Electric  Co.,  103  Hawthorne  St., 
Hartford.  Conn.    "Arrow." 

BENJAMIN  ELECTRIC  MEG.  CO.,  SOB 
W.  Washington  Blvd.,  Chicago.  111. 
(See  display   adv.    pages   1231-1234.) 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport,  Conn.    "Bryant." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W.,  Toronto.  Ont.,  Can. 

CHELTF.N  ELECTRIC  CO.,  THE,  4859 
Stenton    Ave..    Philadelphia.    Pa. 

Clav  Electric  Co.,  3303  N\  12th  St.,  Phil- 
adelphia, Pa- 
Connecticut  Electric  Mfg.  Co.,  Connecti- 
cut &  Florence  Ave..  Bridgeport.  Conn. 
"CemCo." 

CUTLER-HAMMER  MFO.  CO..  THE, 
12rh  St.  &  St.  Paul  Ave.,  Milwaukee, 
Wis.  "C-H."  (See  display  adv.  pages 
1225-1230.) 

GORDON  ELECTRIC  MFG.  CO.,  THE. 
Waterville.   Conn.     "Gordon." 

Hnrt  ft  Hegemnn  Mfg.  Co..  342  Capitol 
Ave.,    Hartrord.    Conn.     "H  &  H." 

Hart  Mfg.  Co.,  230  Hamilton  St.,  Hart- 
ford,   Conn.     "Diamond    H." 

Hepburn  Telephone  Mfg,  Co.  The,  325 
S.   Dearborn  St..  Chicago,  111. 

Ideal  Electric  MTr  Co.,  Inc.,  718-720 
Cherrv  St..  Philadelphia.  Pa. 

KLAXON  CO..    Newark.   N.  J. 

Muchen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St..  Brldesburg.  Philadel- 
phia.   "- 


Station. 


s  &  Waterman  Sts.,  St. 
Que..   Can. 
Pass    &    Seymour,    Inc.,    Solvay 

Syracuse.   N.   Y.     "P.    &  8." 
Standard      Electric      Mfg.      Co..      925-941 

Wrlghtwood  Ave..  Chicago,   Til, 
TRUMBULL      ELECTRIC      MFO.      CO.. 
THE,      Plainvllle,      Conn.      "Fewpart." 
(See   display   adv.    pages   1282-1283.) 
Wsrd  Electric  Co..   Inc..  1411  Walnut  St., 
Philadelphia.    Pa. 

1BURY     BUTTON     CO..     835     S. 

St..  Waterbnrv.  Conn.    (See  dis- 
idv.   page  1328.) 

...  Goldsmith,  Inc..  399-408  East 
Ave.,  Perth  Amboy.  N.  J. 
SWITCHES,  PUSH-THROUGH.— Snap 
switches  of  a  special  push-button  type, 
designed  either  to  be  connected  In  cords 
of  portable  appliances  or  to  be  used  as 
pendent  switches.  They  have  a  double- 
ended  button  which  extends  through  the 
switch.  When  pushed  from  one  side  It 
the  circuit  and  then  projects  f* 
-  h  shell.  In 
.   circuit. 

, Is  pushed   the 

other  wav.  These  switches  are  generally 
cylindrical  or  rectangular  in  form  and  are 
made  as  single-pole,  three-nolnt.  elec- 
trolier and  heater  switches.  They  are  en- 
closed In  porcelain  or  molded  composition 
or  may  have  n  brass  shell  and  cap  similar 
to  a  socket  bushed   for  a  pendent  cord. 


Hartford,    Conn.     "Arrow." 
Beaver    Machine    &    Tool    Co..    Inc.,    625 

N.  3rd  St..  Newark.  N.  J.    "Beaver." 
BENJAMIN    ELECTRIC    MFG.    CO.,    S06 

W.     Washington     Blvd.,     Chicago.     I1L 


Bridgeport,   Conn. 
Conodljin   General   Elect 
King   St.,    W.,   Toront, 


:  Co.,  Ltd.,   Ill 


3gle 
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CUTLER-HAMMER  MFG.  CO..  THE. 
MilwB"V«e.  Win.  The  C-H  T05p 
Switch  Is  of  the  puah- 
through  type,  tta  great- 
est use  being  on  the  cords 
of     electrical     appliance* 


• 


**■"    '™        1230,-Adv. 
GENERAL     ELECTRIC     CO..      Schenec- 
f~Hu    M    v      rs«e  adv.  pases  1203-1223.) 
i    Mfg.    Co..    342    Capitol 


Hart   &    Hegen 


.   Hnrtforri.    Conn.     "H   4   H." 

i     Mfg.     Co.,     Inc.,     Tls-vzw 
Philadelphia,   Pa. 
Tic     Mfg.    Co..     4639-43     E. 
St.,     BrTdesburg-,     Philadel- 


Pnas    &    Beytnour,    Inc..    Solvay    Station. 

SvrncllEft,    N.    Y.     "P.    &    S." 
BEARS,     HENRY    D.,    80     Boylston    St., 

Boston.    Mans, 
UNION  ELECTRIC  CORP..   103  Mott  St., 

New   York,   N.   Y. 
SWITCHES,    RADIAL    TYPE    KNIFE.— 

'-   "b    switches   are    switches 

nife  blade  pivoted  at  one 

I   contact   clips   arranged 

around  the  switch  hlnde  pivot  as  a  center. 
The  of  vol  Is  usually  mounted  on  a  swivel 
of  some  sort,  and  the  blade  may  be  turned 
through   o  complete   circle  and    Inserted   In 


in  testing  work  or  tn  connection  with  bat- 
tery    charging    where    each    step    between 
clips    represents    a    certain    amount    of   re- 
sistance added. 
Manufacturers: 

Brown     Instrument    Co.,     The.     Philadel- 
phia.   Pa.     "Brown." 
TRUMBULL       ELECTRIC      MFG.      CO., 
THE.      rialnville.      Conn.     ■'Circle     T." 
(See   display    adv.    pages   1282-1203.) 
SWITCHES,   RADIO  AND   RADIO   PAN- 
EL.—These    switches   are    the    special    ones 
used    on    radio    panels,    and    for    changing 

tlons  tn  small  stations,  etc.  They  are 
often  similar  to  other  knife  switches: 
where  they  arc  in  the  antenna  circuit  the 
it  capacity  does  not  need  to  be  large. 


inted    . 


■  ulatinn   should  be  good.    .' 
inels 


iietlm 


the  radial   type  and    In   o 
the   sliding  contact   type. 

Manufacturer*: 

Bowman    A    Co.,    A.    W.,    23    Chin 


Feder...      ...,., 

Buffalo,   N.   Y.     "Federal. 

Tresco.     1201     Kahl     Bldg. 
Iowa.    "Perfection." 

TRUMBULL  ELECTRIC  MFO.  CO., 
THE.,  I'lainvlle.  Conn.  "Circle  T." 
(See   display    adv.    pages    1282-12X3.) 

TRr.MBI'LL-VANIJERi'OEl,  ELECTRIC 
MFG.  CO..  THE.  Bantam,  Conn.  Ra- 
dio antenna  switches  mounted  on 
either    s?ate    or   wood    banes.      Ground 


.  Radio  Antenr 


J    Co.,    C   A 
SWITCHES,    REMOTE    CONTROL.— Re- 


also  used  to  control 
or  equipments,  which 
an  are  preferably  con- 
nt  point.  To  prevent 
these  switches,  it 
t  control   switches  are 


nore    accurately   designated    as    such. 
Manufacturers: 
ABSOLUTE  CON-TAC-TOR   CO..  1ST  N. 

Dearborn   St.,  Chicago,    111.      "Con-Tac- 

Tor."     (See  display  adv.    page  12S6.) 
Allen-lsrudlev    Co..    286    Greenfield    Ave.. 

Milwaukee,  Wis. 
Anderson   Mf(C.   Co..    Albert  &  J.  M..  289- 

tOE  A  St..  Boston.   Mass. 
Autocall  Co..  The.  Shelby.  Ohio. 
Automntic    Elccirlc   Mfg.  Co.,  The,  126  E. 

Wall..,,     ^.        «.1». .►,.-..      M 

AUTOMATIC    RKCLOSING    CIRCUIT 

BREAKER    CO.,    THE.    6th    &    Wesley 


New  York,  N.  Y. 
Bryant  Electric  Co.,  The.   1421   State  St. 

Bridgeport.   Conn.     "Bryant." 
Canadian   General    Electric   Co..   Ltd.,   212 

King  St.,   W..  Toronto,   Ont..   Can. 
Condit    Electrical    Mfg.    Co.,    838    Summer 

.St..   South  Boston.  Mass. 
CTTLKR  HAMMER     MFQ.     CO.,     THE. 

12th   St.   &  St.   Paul   Ave.,   Milwaukee. 

Wis.    "C-H."    (See   display   adv.  pages 


"1-T-E. 
Drendcll     Electrical     &     Mfg.     Co..     1341 

" -'        "         ■"'--       Francisco,       Cal. 


Howard      St.. 


sarety  to  thi 
vertiscment  on  page  1861.— Adv. 
ELECTRICAL    DEVELOPMENT    &    MA- 
CHINE  CO..   121    N,   13W   St.,   Phllartel- 
phin.     Pa,      "Franklin."      (See    display 


GENERAL  ELECTRIC  CO..  Scher 
tady.  N.  Y.  (See  adv.  pages  1203-12 
lold  Car  Heating  &  Lighting  Co., 
*"■*-    St.,   Brooklyn.    N.   Y.     "Gold," 


Hart   Mfg.   Co..    _ 

ford.  Conn.    "Diamond  H. 
Hl-Voltage    Equipment    _ 


K.;l. 


Cleveland,  Ohio. 
Electric   &   Mfg.   Co..   1650   Naud 
St..  Los  Angeles.   " 


North    Electric    Mfg.    Co.,    The.    Gallon, 
Ohio. 

PALMER      ELECTRIC      &      MFG.      CO., 

THE.    175   5th    St.,    Cambridge,    Mass. 
Pringle    Electrical    Mfg.    Co..    1906-12    N. 

6th  St..  Philadelphia.  Pa. 
Protective  Signal  Mfg.  Co..  The.  1900 

32nd  Av-     ■* "-■- 

tOYAL    1 

E.   40th   St.,  Chicago,    _._.        _..     ... 
.SCHWEITZER    &    CONRAD,    INC.,    4131- 

4-139     Ravens  wood     Ave.,     Chicago.     111. 

"S.  &  C." 
South   Bend  Cur 


Sundh  Electric  Co.,  209  ParkhurBt  St., 
Newark.   N.  J. 

Takamine  Commercial  Corp.,  120  Broad- 
way, New  York.  N.  Y. 

Tecln  Co..  Inc.,  Detroit,  Mich. 

Ward  Leonard  Electric  Co..  Mt.  Vernon, 
N.   Y. 

WESTINGHQURE  ELECTRIC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (Sea  display 
adv.   pages  1395-1401.) 

SWITCHES,  ROTARY.  FLUSH  AND 
SURFACE.— Snap     switches     having     keys 


■■  and  electrolier  types.  They  are 
made  in  various  ratings  and  types  of  sin- 
gle and  double-pole  switches. 

Manufacturers: 

Anderson  Mfg.  Co..  Albert  &  J.   M..  139- 


idgeport.  Conn._  "Bryai 


■.   1421  State  St.. 


S  ten  ton       Ave., 
"Chic.- 
Hart   &    Hegen 


Philadelphia, 
Mfg.    Co.,    342   Capitol 


e- control    awltc 

witching    [ 


trolling  coll  or  relay  c 


es.    are   controlled 
s  points  at   which 

'l re u It  of  the  con- 


isulatlng  bases   designed  for  n 

/alls    behind    face   plates   or   c 

the   bases   designed   f 


connections  or  In  special  forma  for  open 
wiring,  raceway  work,  etc.  Rotary  switch- 
es may  be  made  to  give  a  number  of  clr- 


Hartford.     Conn. 

■Hart  Mfg.  Co..  130  Hamilton  St..  Hart- 
ford. Conn.     "Diamond  H." 

Hie  key  &  Srhn.  idee  Inc.,  434-43  E.  Jer- 
sov   St..   Elizabeth.    N.   J.     "H  &   S." 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St..  San  Francisco.  Cal. 

Mac  hen  Electric  Mfg.  Co..  4639-43  K. 
Thompson  St.,  Bridesburg,  Philadel- 
phia,   Pa. 

METROPOLITAN  ELECTRIC  MFG. 
CO..  East  Ave.  &  14th  St..  Long  Island 
City,   N.   Y. 

Pass    &    Seymour.    Inc.,    Solvay    Station. 


:,   N.  Y.    "P.  &  S." 

Electric      Mfg.      Co.. 

Wrtghtwood    Ave..    Chicago.    111. 


-941 


TRUMBULL      ELECTRIC      MFG.      CO.. 

THE.      PlalnvMe.     Conn.      "Circle     T." 

(See  display  adv.  pages  1282-1283.) 
Ward  Electric  Co..  Inc.,  1411  Walnut  St. 

Philadelphia,  Pa. 
Wilcox    Laboratories,    Inc.,    The,    131    S. 

Falrvlew  Ave..   Lansing.   Mich. 
SWITCHES.     SAFETY.  —  The    knife 
switch  is  the  oldest  type  of  electric  switch 
"    usage.      It    has    been    used    f — 


. ..   _.    ......     „    __■   heavy   currents  and 

high  potentials  led  to  the  development  Of 
other  types  of  switches.  In  dwellings,  of- 
fices, public  buildings,  etc..  It  was  early 
recognized  that  knife  switches  were  un- 
sulted  for  general  use  and  they  were 
therefore  long  ago  replaced  by  surface  and 
flush  snap  switches  with  nil  live  parts  en- 
closed. In  factories,  mills  and  shops  of  all 
kinds    the    knife    switch    h  .       -     . 


-aline    : 


,    wher 


inly   In 


— -s  day 
the   engii 

trained  engineer  or  eiecineian  was  iiib 
only  person  supposed  to  operate  It.  but 
also  throughout  the  various  workrooms 
and  shops,  chiefly  as  the  main  switch  con- 
troling  any  motor.  As  factories  became 
more  and  more  electrically  operated  non- 
electrlcally  Informed  operatives  were  quite 


exposed    live    parts,    but 

that  serious  accidents  happened  from  con- 
tact with  the  switches. 

From  this  condition  developed  the  com- 
pletely enclosed  and  externally  operated 
switch.  In  some  eases  a  simple  enclosed 
switch  was  an  Intermediate  step;  this 
provided  a  steel  or  other  box  in  which  the 
knife  switch  was  mounted,  a  spring  - 
hinged    door    keeping    it    guarded    against 


t   by   . 


accidental  c 

other    metal    ...    ._ 

switch.       It     did     not     provide 

had  to  open  the  door  of  the  box  to  open 
or  close  the  switch.  To  provide  this  addi- 
tional safeguard  required  a  means  of  op- 
erating the  switch  from  outside  the  box. 
Several  types  of  switches  that  Accomplish 
this  have  been  p lured  on  the  market.  They 

■uch  as  armored,  Ironclad  or  dead-front 
switches.  Since  their  predominating  fea- 
ture Is  safeguarding  the  operative,  they 
are    now    quite    generally    called    "safety" 


ox,  but  D 


the 


.      ranged  so  that 

he    opened    unless    the 
iened,    thus    exposing 


live  switch  blades  or  other  parts.  If  fuses 
are  to  be  replaced  or  the  mechanism  in- 
spected, this  may  be  done  with  perfect 
safety.  This  feature  should  be  embodied 
in  all  sarety  switches.  The  enclosing  case 
is  usually  of  sheet  steel  except  for  very 
large  switches  and  those  requiring  special 
moist  u  re  proof  or  vaporproof  boxes,  for 
which  cast  iron  is  commonly  used.  The 
box  may  be  self- locking;  by  cloture  of  the 
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padlock.  The  switches  are  almost  Invari- 
ably of  the  spring- acting  or  quick -break 
type  and  while  mostly  double-pole,  are 
—   J  '-  ir   poles   and 


jub!e-th 


type     was     soon     developed     for     seiJ" 

switches   and    then    for   general   - 

protection  Is  desired  for  the  operator,  the 
switch  and  the  circuit.  These  are  the 
three  main  classes  or  safety  switches  as  to 

SWITCHES,  SAFETY,  MISCELLANE- 
OUS. — Safety  switches  are  used  for  a 
large  number  of  purposes.  The  two  types 
listed  below  are  for  motor  starting  and 
service  entrance,  which  are  the  most  com- 
mon applications.  They  are  also  used  for 
a  number  of  Industrial  purposes  to  provide 
safety  to  Inexperienced  operators  control- 
ling lights  or  lighting  feeders,  or  various 
heating  and  other  appliances.  They  are 
always  of  the  full  safety  type  and  cannot 
be    opened    excxept    when    the    circuit    Is 

Manufacturer*: 

Electric       Fanelboard       Co.,       Rochester, 

N.   Y. 
Lewis    Electric    Co.,    The,    753    Peterson 

Ave.,pS.    W..    Canton.    Ohio.      "Kant- 

SPRAGUE  ELECTRIC  WORKS  OF  THE 
GENERAL  ELECTRIC  CO.,  527  W.  Mth 
St.,  New  York,  N.  Y.  Sprague  brush 
contact  switches  are  made  up  to  600- 
emp.  250-volt  d-c,  EDO-volt  a-c.  and 
enclosed  In  sheet  steel  cabinets  with 
an  Interlocking  fuse  compartment  door 
so  arranged  that  access  to  the  fuses 
can  be  had  only  with  the  switch  In 
"off"  position.  The  switch  has  a  -quick 
break  action  and  Is  operated  by  a  tog- 
gle mechanism.  Sprague  products,  see 
display  adv.  pages  1308-7.— Adv. 

V.  V.  Fittings  Co.,  711  Cherry  St.,  Phil- 
adelphia.  Pa.     "V.  V." 

WEST1NGHOU5E  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  display 
..         adv.  pages  1395-1-102.) 

SWITCHES,  SAFETY.  MOTOR.— Safety 
switches  for  motor  service  are  of  several 
types,  depending  on  the  tvoa  and  size  of 
-~   ~i-Li   which   they 


mull  n 


i  that 


>   be   used. 


the    1 


;  thro 


ie,  the  switches  are 
ee-pole  single -throw 
ilso    true    where    the 


main  switch,  accelerating  being  controlle 
by  a  separate  starter  or  controller.  I 
certain  sizes  of  Induction  motors  the  mo 
tor  may  be  started  directly  from  the  line 
but  because  of  the  heavy  starting  currer 


position  the  fuses  are  In  circuit  and  pn 
tectlng  the*  motor.  For  still  larger  indu' 
tion  motors  the  safety  switch  may  be  oi 
the  star -delta  type  or  the  compensator 
type.  The  former  first  connects  the  motor 
windings  In  star  or  Y-  connection  for 
starting  and  then  In  the  normal  delta 
connection  for  running,  a  double -throw 
triple-pole  switch  being  used.  The  com- 
pensator   type    switch    first    connects    the 

starter)  giving  reduced  voltage  for  start- 
ing and  then  to  the  running  position  giv- 
ing full  line  voltage  and  Including  the  run- 
'nlng  fuses.      For    the   star-delta   and   com- 


nihlnt: 


vain 


witch  t 


isual   t 


which  the 


with  these  switches  are  almost  invariably 
of  the  N.  E.  C.  standard  cartridge  type. 
a  the  safety  type  of 


For  general  n 
switch  see  Sw 


Switches,  safety. 


Allen-Bradley    Co..    286    Greenfield    Ave., 

Milwaukee,  Wis. 
Beaver    Machine    &    Tool    Co..    Inc.,    625 

N.  3rd  St.,  Newark.  N.  J.  "Beaver." 
Brown    &    Pengllly,    601    E.    4th    St.,    Los 

Angeles,    Oil. 
Canadian  Drill  &  Electric   Box  Co..    1402 

Queen  St.,  E.,  Toronto,  Ont.,  Can.  "C. 

D.  ft  E.  B." 
CROUSE-HINDS  CO..  Wolf  &  Tth  North 

Sts..    Syracuse,    N.   Y.     "Condulet." 
Cutter    Electrical    ft    Mfg.    Co.,    19th    ft 

Hamilton    Sts.,     Philadelphia,    Pa.      "I- 

T-E,"    "U-Re-Llte." 
Davoe    Electric    Switch    Co..    The.     414 

"  '    i   Dame   St.,   W.,   Montreal,    Que., 


MUTUAL  ELECTRIC  ft  MACHINE  CO- 
S'S Fort  St.,  West.  Detroit.  Mich.  "Bull 
Dog"  safety  switches  represent  the 
highest  standard  In  safety  switch  con- 


tlon  that  insures  maximum  safety  an  I 
service.  Yet  they  are  modentely 
priced.  Write  for  descriptive  litera- 
ture and  discounts.  Also  see  display 
adv.  on  page  1286. — Adv. 

PALMER  ELECTRIC  &  MFG.  CO., 
THE,   175  5th  St..  Cambridge.  Mass. 

Safetj  Electric  Products  Co.,  Inc..  1548 
Central  Ave.,  Los  Angeles,  Ca).  "Safe- 
ty  Products." 

SQUARE  D  CO.,  1400  Rlvard  St.,  De- 
troit, Mich.  "Square  D."  (See  display 
•adv.   pages  1279-1881.) 

TRUMBULL  ELECTRIC  MFO.  CO.. 
THE,  Plain  ville,  Conn.  The  Trum- 
bull safety  switch  Is  not  only  ex- 
ternally operated,  but  is  a  safety 
switch    — —     '-■*-'     '  ...      .... 


position.  (2)  Switch  cannot  be  closed 
until  box  cover  Is  down.  Interlock- 
ing catch,   however,   may   be   manlpu- 


:h     11  v 
show 


and  motor  starting  awltchc 
equipped  with  100%  safety 
making  It  Impossible  to  tou 
parts.  The  above  Illustrate. ..  _ 
switch  in  running  position.  The 
operator  cannot  open  box  until  switch 
is  In  "oft"  position.  A  shows  impossi- 
bility of  closing  switch  until  cover  la 
down,  and  B,  the  safety  shield.    In  all 


Circle   T   Switches 

clip  switch  (specified  under  Switches, 
knife,  standard).  Cut  at  left  shows 
Circle  T  motor  starting  switch  equipped 


with  under  voltage  release  coil.  Cut  at 
right  Illustrates  complete  line,  no  fuse, 
fusible,  of  quick  make  and  break 
switches,  with  or  without  safety  shield. 
The  Circle  T  line  of  safety  swltchea 
is  complete  and  covers  standard  re- 
•-      Including    fusible    or    no 


ruH« 


lotor 


0-600    volt    i.  ..,     ... 

tartlng,  compensator  and  m 
■■-■■■>  n0.    12  gives   c 


plete  layout  of  drilling  dimensions  a 
lull  description  of  the  line.  See,  also, 
th  a  company's  advertisement  on  dia- 
lling nag'B  1282-3.— Adv. 
TKI'MP.l'I.L-VANDERPOEL  ELECTRIC 
MFG.  CO..  THE,  Bantam.  Conn,  Man- 
uf ii cruris  safe  switches — Underwriters' 
rating  "AA"— under  the  Mason  pat- 
ents. One  of  the  many  desirable  fea- 
tures  of   this   switch    Is    its   compact- 


closed   Safety  Switch 


V.  V.   Fittings  Co.,    711   Cherry  St.,   Phil- 
adelphia,  Pa.     "V.  V." 
WESTERN      SAFETY     MFO.      CO..      247 

Minna    St.,    San    Francisco.    Cal. 
WESTINGHOUSE    ELECTRIC    &    MFO. 
CO..    East    Pittsburgh,     Pa.     "Krantz." 
.     (See  display  adv.  pages  1395-1402.) 
SWITCHES,     SAFETY,     SERVICE     EN- 
TRANCE.     AND      COMBINED      SERVICE 
AND        METER        PROTECTIVE. —Special 
types  of  safety  switches  have  been  devel- 
oped for  use  at  service  entrances  to  build- 
ings.    These  are  scalable  In  most  cases  to 
permit  control  on  the  part  of  the  central- 
There  nre   some   types 


hlch   hav 
■    give 


purposes  without  disturbing  the  seal.  All 
are  enclosed  In  a  steel  box  with  the  oper- 
ating handle  extending  outside,  and  are 
arranged  to  be  sealed  when  the  service 
has    been   disconnected. 

Certain  types  of  safety  service  entrance 
switches  are  arranged  to  be  Installed  In 
conjunction  with  the  meter  installation.  A 
special  set  of  stamped  steel  housings  Is 
provided  by  which  all  connections  from 
the  service  to  meter  are  enclosed,  thus 
affording  protection  against  unauthorlied 
use  of  electricity  or  other  tampering  with 
the  service. 

Manufacturers: 

Allen-Bradley  Co.,  286  Greenfield  Ave.. 
Milwaukee.  Wis. 

CROUSE-HINDS  CO..  Wolf  ft  7th  North 
SU.,    Syracuse,    N.    Y.     "Condulet." 

Cutter  Electrical  ft  Mfg.  Co.,  19th  ft 
Sta.,    Philadelphia,    Pa.    "U- 


Not__ 
Can. 


.    W.,    Montreal.    Que.. 


Fralick  &  Co.,  S.  R-,  15  S.  Clinton  St., 
Chicago.   111.      "Kwlkon." 

Johns-Pratt  Co.,  The.  555  Capitol  Ave., 
Hartford,   Conn. 

Lewis  Electric  Co..  The,  7E3  Patterson 
Ave..  S.  W.,  Canton.  Ohio.  "Kant- 
shok." 

Machen  Electric  Mfg.  Co..  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa.  ' 

MUTUAL  ELECTRIC  &  MACHINE  CO., 
868  W.  Fort  St.,  Detroit,  Mich.  "Bull 
Dog."    (See  display  adv.  page  1285.) 

PALMER  ELECTRIC  ft  MFG.  CO., 
THE,    175   5th   St.,   Cambridge,    Mass. 

Safety  Electric  Products  Co..  Inc.  1548 
Central  Ave..  Los  Angeles,  Cal.  "Safe- 
ty  Products." 

SQUARE  D  CO.,  1400  Rlvard  St.,  De- 
troit, Mich.  "Square  D."  (See  display 
i      adv.  pages  1379-1181.) 
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TRUMBULL      ELECTRIC      MFQ.       

THE.      Plain  vllle.      Conn.        Entrance 

switches,    externally   operated,   for   ust 

a         with     or      without     metei 

«4BaV      trims,     or    30    ampere    ca- 

KiB     pacity.    125    volt,    for    plug 

^^L^H     fuses,  fusible  at  top  or  hot- 

^^B     torn,    Tor   2  or  3  pole.  Suit' 

H       able  knockouts  are  provld- 

I 


Entran 


jwltches      can      t 

locked  open,  the  2  pole 
made  in  two  types,  side  I 
top  hinged.  The  3  pole,  fi 
use  with  meter  trims, 
hinged  at  top.  Can  furr 
Ish  also  a  complete  II r 
of  entrance  switchea  with 
See   also, 


pages  1282-3  —Adv. 

V.  V.  Fittings  Co.,  Til  Cherry  St..  Phil- 
adelphia,  Pa.     "V.  V." 

WADS WORTH  ELECTRIC  MFG.  CO.. 
INC.,  Covington,  Ky.  "Compro."  (See 
display  adv.  page  1284.) 

WESTERN      SAFETY     MFG.      CO..      247 


Minr 


St., 


WEHTINGIIOI'SK    KLKt'TTniC    A    MFQ. 
CO..   East   Pittsburgh.    Pa.     "Krants." 
(See  display  adv.    pages   1396-1402.) 
SWITCHES,      SECTIONALIZING,      FOR 
TROLLEY    LINES.— Sect lonalliing  switch- 
es  are    used    on    trolley    lines    where    It    is 
desirable      to      maintain      dead      wires     on 
'    sections  or  In  mli 

qulck- 


....  __iade  for  higher  volt- 
ages up  to  about  1600  volts.  In  the  larger 
sizes  no  handle  Is  provided  with  the  switch 
blade,  which  is  arranged  to  he  closed  or 
opened  by  a  switch  stick.  The  stick  is 
usually  hung  inside  of  the  enclosing  box 
In   such  cases. 

Manufacturers; 

Electric  Railway  Equipment  Co..  2900 
"'     ' ".  Ohio. 


Cormany   Ave.,   Cincinnati.    Ohio. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady, N.  Y.     An  automatic  sections" 
ing  switch   with  a  continuous  caps 
of    SOD    amp.    and    an    overload    ad  J 
ment  of  600  to  1.200  amp.   For  conn.. 
Ing  directly  across  the  section  lnsulf 


All  a 


n  feeder 


e  thus 


multiple,  which  gives  all  the  advantag- 
es of  the  non-sectlonallzed  systems. 
but  does  not  In  consequence  of  auto- 
matic operation  eliminate  the  benefits 
of  a  aectlonalixed  system.  Also  a 
hand-operated  switch  for  pole  mount- 
ing. These,  together  with  a  complete 
line  of  railway  line  material,  are  de- 
scribed In  Bulletin  4  4004 -B.  See  adv. 
pages  1203-1223.— Adv. 

OHIO  BRASS  CO.,  THE,  Mansfield, 
Ohio.      "OB." 

TRUMBULL;  ELECTRIC  MFG.  CO.. 
THE.  Plalnvllle.  Conn.  ''Circle  T." 
(See  display  adv.  pages  1282-1283.) 

Unit  Eleclric  Co.,  San  Francisco,  Cal. 
"Unit." 

Wells-Morris  Mfg.  Co..  90  2nd  St.,  San 
Francisco,  CaJ.     "Wells." 

SWITCHES.  SOLENOID.— Sec  Switchea. 
magnetic;  Switches,  oil,  high-tension,  sole- 
noid operated;  Switches,   remote  control. 

SWITCHES,  SPECIAL  AND  MISCEL- 
LANEOUS.—There  are  listed  herein  under 
the  heading  of  switches  nearly  70  separate 


lubclasslflcat 
:1a  asi  flea  tion  is  made  to  provide  for 
inly   known   types    as   are 


)  special   thi__    

properly  be  listed  under  the  regular  head- 
Manufacturers; 

ABSOLUTE  CON-TAC-TOR  CO.,   1«  N. 

Dearborn   St..    Chicago,   111.      "Con-Taj;- 

Tor."    (See  display  adv.  page  1286.) 

Adams    Morgan     Co.,    Alvin     PI.,    Upper 

Montclair,    N.   J,      "Paragon." 
Ad  sit    Laboratories,    The,    825    Hennepin 


When  writing  to  manufacturers  please 

mention  the 
E  M  F  ELECTRICAL  YEAR  BOOK 


Ave..     Minneapolis.     Minn.       "I.itc-A- 
Whlle." 

Allen-Bradley  Co.,  2S6  Greenfield  Ave., 
Milwaukee,  Wis. 

ANDERSON  ELECTRIC  &  EQUIP- 
MENT  Co..    154-160   Whiting   St.,    Chi- 

\nderson  I 
305   A   St., 

Barketew  Electric  Mfg.  Co..  Mlddletown. 
Ohio. 

Brown  Instrument  Co.,  The.  Philadel- 
phia,   Pa.      "Brown." 

Bryant  Electric  Co.,  The,  1421  State  St., 
Bridgeport.  Conn.     "Bryant." 

Canadian  Gem-nil  Electric  Co..  Ltd.,  21! 
King  St.,   W„   Toronto,    Ont..    Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford    &    Myler    Sts.,    Hamilton,    Ont.. 


Can. 


Cla 


.  .'estinghousc. 
._  Eastham   Co.,    139  Main    St..   Cam- 
idge,  Mass. 
jsen  Engineering  Office.  Blsbee,  Aril 


.. _   signaling.) 

Cutter    Electrical    &    Mfg.    Co.,    l 

Sts.,        Philadelphia, 


,    "Franklin."      (See  display 

adv.  page  126*.) 

Electrical    Engineers    Equipment  Co..    35 

S.  pesplaines  St.,  Chicago,  111.  "Three 

Esler    Electric    Mfg.    Co..    419    E.    Lincoln 
St..   Marlon.   Ind.     "Moment." 

GORDON      ELECTRIC     &      MFG.      CO., 
THE.   Waterville,   Conn.      "Gordon." 
'    Lakes    Radio    Supplies   Co..    Inc.. 


Johns-ManvlU 


■eth,   N.  J.     "H.  &  S.' 

„,    Inc.,    Madison    Ave.    & 

,,„  „_,  New  York.   N.  Y. 
Klltzen  Rndio  Mfg.  Co..   Inc.,  Flett  Ave.. 

Racine.  Wis. 

Koenlg-Keller        Co..        Lancaster,        Pa. 

("Kay-Kay       Kontroller"       for       own 

lights.)  „     , 

Liberty     Electric     Corp.,     Port     Chester, 

Lldde II '  Electric    Mfg.    Co.,    The,    481    N. 
Washington     Ave.,      Bridgeport.     Conn. 


Mendel]  Mfi;.  Co.,   Mattnpolsett.  Masi 

METROPOLITAN  ELECTRIC  MFG.  CO., 
East  Ave.  &  14th  St.,  Long  Island 
City,   N.  Y. 

METROPOLITAN  ELECTRICAL  PROD- 
UCTS  CO.,  1X60  Atlantic  Ave.,  Brook- 
lyn, N.   Y. 

Minnesota  Electric  Co.,  309  2nd  Ave.,  S.. 
Minneapolis.   Minn. 

Monitor  Controller  Co.,  500-16  E.  Lom- 
bard St..  Baltimore.  Md. 

North    Eleclric    Mfg.    Co.,     The,    Gallon, 

Ohio. 

Oliver   Electric    *    Mfg.   Co.,    4221    Forest 

Park    Blvd.,    St.    Louis.    Mo. 
Pennefather.    James   S.,   358  W.    43rd   St., 

New  York,   N.   Y.    (Theater  ) 
1'KTEP.SON     CO.,     INC.,     CHARLES    J., 


723-2 


i   St., 


,   111. 


,  ..tsburgh.    Pt. 
Pringle    Electrical    Mfg.    Co.,    1906-12    N. 

6th    St.,    Philadelphia.    Pa. 
Pyle-Nationnl   Co..    The    1334    N.    Kostner 

Robso'ii  &  Co.,  Charles,  N.  W.'  Cor.  8th  & 
Washington  Ave.,  Philadelphia.  Pa. 
(Oven    door  controller.) 

SCHWEITZER  &  CONRAD.  INC..  4431- 
4439  Ravens  wood  Ave.,  Chicago.  111. 
"S  &  C." 

Sellgraph  Co..  The.  Brooklyn.  N.  Y.  (For 
innt  ion  -Diet  lire    machines). 

Soiilhcrn  Kleclrical  Equipment  Co.. 
Kinney  BIdg..  Charlotte.  N.  C. 

Standard  Electric  Machinery  Co.,  Balti- 
more.    Md.      "Standard-Baltimore." 

Standard  Thermometer  Co..  65  Shirley 
St.,  Boston,  Mass.  ("Standard"  ther- 
mostatic.) 

-    '     --      S.   A..   86   Hall  —      "'  — 


natic 


i.Ticy 


Parkhurst    St., 


ton,      Mas- 
llghtlng). 

Newark,  N.  J. 

Takamlne  Commercial  Corp..  120  Broad- 
way.  New  York,   N.  Y. 

Tremont  Products  Co..  216  High  St., 
Boston,   Mass.     "Stayllt." 

TRUMBULL  ELECTRIC  MFG.  CO.. 
THE,  Plafnvillo,  Conn.  "Circle  T." 
(See   display    pages   1282-1283.) 


TRUMBULL- VANDERPOEL  ELECTRIC 
MFG.  CO.,  THE.  Bantam.  Conn.  Cat- 
alogs a  number  of  special  switches. 
Among  these  are  radial  switches  (Illus- 


trated)      cut  -  around       meter ■  -  testing 
switches,   motor  control  switches,   field 
discharge   switches,   etc.— Adv. 
Ward  Leonard  Electric  Co.,  Mt.  Vernon. 

WESTERN  SAFETY  MFG.  CO..  247 
Minna  St..  San  Francisco,  Cal. 

Wilcox  Laboratories,  Inc.,  The.  131  S. 
Falrvlew   Ave..   Lansing.  Mich.        _ 

Windman-Goldsmlth.  Inc..  399-403  East 
Ave.,  Perth  Amboy,  N.  J. 


sinrte-pnle  <i  noble-  throw  knife  switches 
were  used.  The  first  modification  of  the 
ordinary  knife  type  of  switch  was  to  use 
a  spring  return  to  the  off  position  and  to 
employ  a  little  celluloid  plunger  colored 
red  and  green  on  opposite  ends  to  indi- 
cate the  last  position  to  which  the  switch 

To  get  the  live  contacts  off  the  board 
and  to  take  care  of  the  arcing  that  some- 
times occurred  on  opening  the  highly  in- 
ductive circuits  of  the  controlling  sole- 
noids, provision  was  made  to  put  the 
switch  on  the  back  with  tie  we**""* 
handle  on  the  front.  The  push  button 
design  was  tried  out.  but  this  had  the 
disadvantage  arising  from  the  Possibility 
of  accidental  closing  so  pull-button 
switches  were  substituted.  The  latest 
type  of  this  design  combines  twin  pull 
buttons  with  a  reff  and  green  target  de- 
vice that  shows  the  last  pull  button  that 
has  been  operated.  These  pull  buttons 
have  a  spring  return  to  the  off  position 
and  can  embody  auxiliary  contacts  when 
these  are  needed.  Red  and  green  indicat- 
ing lamps  with  prismatic  lenses  are  used 
as  electrical  indicators  to  algnal  back  the 
actual  operation  of  the  device. 

A  special  type  of  double-throw  switch 
with  handle  on  the  front  and  switch  on 
the  back  has  been  developed  for  switch- 
board service.  This  switch  has  a  quick- 
make  and  quick-break  arrangsment  and 
a  target  device  to  show  the  last  position 
to  which  the  switch  has  been  thrown. 
Indicating     lamps     are     used     with     this 

Another  design  of  control  switch  Is  built 
along  the  lines  of  a  drum  controller,  hav- 
ing an  Insulated  square  shaft  for  carrying 
the  moving  contacts  and  with  special  at- 
tention paid  to  the  question  of  space  econ- 
omy with  duo  regard  for  Insulation  clear- 
ances. This  drum  design  can  take  care  of 
the  m  odin  cations  needed  for  different 
types  of  apparatus  using  varying  numbers 
of  control  wires.  As  an  aid  to  the  sta- 
tion operator  In  selecting  the  proper  con- 
troller to  use  on  the  switchboard  the  han- 
dles are   made  distinctive.      With   the   con- 


doing  the   signal   la 

nps  are  all  cut  out  of 

, _   ^nd   the   breaker   Is   locked   open. 

The  oval  handle  of  the  control  switch  will 
be  turned  at  right  angles  to  the  normal 
position  Indicating  that  the  circuit  la  out 
of   commission   Intentionally. 

SWITCHES,  SWITCHBOARD  INSTRU- 
MENT (VOLTMETER,  AMMETER, 
GROUND     DETECTOH,      ETC.)   —  Instru- 


r    other 
The    1 


i  of   1 


.......  .Itches  are  the  plug  type  i 

drum  type.  The  plug  type  has  been  used 
principally  for  ground  detectors  and  volt- 
meters but  Is  also  used  for  trnnsf erring 
instruments,  calibrating,  etc.  These  are 
built  with  unit  rereptaclcs  that  are  set 
Into  the  switchboard  panels.  The  con- 
ducting parts  are  recessed  Into  Insulating 
rings   that  make  it  difficult  for  accidental 


EMF  ELECTRICAL  YEAR  BOOK 


be  made  by  the  switchboard 
For  ground- detector  service 
Burnt)  companies  use  the  scheme  of  having 
1.  3,  4  or  I  studs  so  spaced  that  the  bridg- 
ing contacts  of  the  two -point  plug  will 
connect  the  central  stud  to  any  outside 
stud,  forming  the  equivalent  of  a  radial 
switch  with  1,  2,  3  or  4  throws.  For  low- 
voltage  service  the  outside  studs  are  con- 
nected to  the  phase  wires  and  the  central 
stud  conects  through  a  series  of  lamps  to 
ground.  For  higher  voltages  a  transform- 
er Is  connected  in  the  circuit  between  the 
central  stud  and  the  ground.  Two  recep- 
tacles with  a  two- point  plug  are  also  used 
for  voltage  readings  on  d-c.  railway 
switchboards  that  have  only  one  polarity 
on  the  board.     Where  both  polarities   — 


i  the  s 


r  for 


I,  service,  the 
and  when 


£a 

the  equivalent  of  a  two-pole  single- 

switch.  For  two-phase  service  six-point 
reecptacles  are  used,  forming  with  the 
four-point  plug  a  two- pole  double-  throw 
switch.  For  three-phase  work  an  eight- 
point  receptacle  Is  used  and  a  special  ar- 
rangement of  connections  enables  the  volt- 
age to  be  read  across  all  three  phases.  By 
using  receptacles  on  various  panels  one 
voltmeter,  preferably  located  on  a  brack- 
et, can  be  connected  by  the  removable 
plug  across  any  phase  of  any  desired  cir- 
cuit. As  there  Is  only  one  plug,  there  is 
no  possibility  of  trouble  from  trying  to 
connect   two  circuits   to  the   voltmeter   at 


the 


modi  float  Ion  of  the  plug  type  of 
switch,  to  get  ail  of  the  live  contacts  oh* 
the    board    and    to    simplify    the    drilling, 


....      „_  .t  this   type  are  available   f... 

connecting  in  testing  Instruments  for  the 
purposes  of  calibrating  the  ^switchboard 
meters   without   removing   them    from   the 

Among  the  latest  types  of  instrument 
switches  are  those  built  as  drum  control- 
lers with  movable  contact  members  on  a 
substantial  insulating  drum  and  the  sta- 
tionary contacts  made  in  the  form  of 
stamped  contact  fingers  mounted  on  the  in- 
sulating tube  that  forms  the  outside  of 
the  switch.  All  desired  combinations  of 
l   be   readily   provided   in   this 

tain  switches  for  ai *—   -" 

__.   jce  are   provided   wl 

—jvable  handles,   while   for  the    . 

and  synchronising  switches  removable  key 
type  handles  are  furnished.  By  using  pins 
in  the  shaft  of  the  handle  and  slots  In  the 
escutcheon  plates  of  the  switches  provision 
can  be  made  for  preventing  the  incorrect 
use  of  the  plugs. 
Manufacturers: 

ADAM    ELECTRIC    CO..    FRANK,    8660 
Windsor    PL,     St.     Louis,    Mo.      "FA." 
(See  display    adv.    pages    I2G2-1265.) 
Canadian  General  Electric  Co.,  Ltd.,  311 

King  St.,  W.,  Toronto,  Ont.,  Can. 
Canadian    Westinghouse   Co.,    Ltd.,    San- 
ford    ft     Myler     Sts.,    Hamilton,    Ont., 
Can.    "Westinghouse." 
Condlt    Electrical  Mfg.    Co.,    838   Summer 

St.,    South  Boston,  Mass. 
CHOUBB-HTNba  CO.,  Wolf  &  Tth  North 

Sts.,   Syracuse,    N.   T.     "Condulet." 
Devoe     Electric     Switch     Co.,     The,     414 
Notre   Dame   St.,   W..   Montreal.    Que., 
Can. 
Eaton   Electr 

roe  St.  Chi 

Electrical  Engineers  Equipment  Ci...  Ju 
S.  Desplalnes  St.,  Chicago.  111.  "Three 
E." 
ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  ft  Wood  Sts.,  Philadelphia. 
Pa.  Ammeter  switches,  ruggedly  built. 
for  either  two  or  three-phase  service. 
See    display    advertisement     on     page 


tady.  N.  T.   (See  adv.  pages  1203-1223.; 


taay,  re.    i.    i^^e  auv. 
Laganke   Electrical   Co., 


When  writing  to  manufacturers  please 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


Mendell    Mfg.    Co.,    MaUapolsett,    Mass. 

(Ground  detector.)     " 
METROPOLITAN   ELECTRIC   MFG. 
CO.,  East  Ave.  ft  14th  St.,  Long  Island 
City,  N.  Y. 
Monarch    Electric    Co.,     Ltd.,  '  St.    Law- 
rence  ft   Waterman   Sts.,    St.    Lambert, 
Que.,  Can. 
PENN    ELECTRICAL   ft    MFQ.    CO.,    Ir- 
win, Pa.    "Penn." 
Prlngle    Electrical    Mfg.    Co.,    1906-13    N. 

8th  St.,  Philadelphia,  Pa. 
Sterling  Switchboard  Co.,  537   S.  Tth  St.. 

Camden,    N.   J. 
Sundh    Electric    Co.,    209    Parkhurst    St.. 

Newark,  N.  J. 
TRUMBULL      ELECTRIC      MFO.      CO., 
THE,     Plain  ville.      Conn.      "Circle     T." 
(See  display  adv.   pages  1282-1283.) 
WESTINGHOUSE    ELECTRIC    &    MFQ. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1395-1402.) 
WURDACK       ELECTRIC       MFQ.       CO., 
WILLIAM,    21    S.    11th    St.,    St.    Louis. 
Mo. 
SWITCHES,      SYNCHRONIZING.— These 
switches    are  very   similar    to    switchboard 
instrument   snitches,   which   see.   and   are 
used  for  making  the  connections  required 
for   synchronising  two  or   more   machines 
with  a  bus.    There  are  two  general  types, 
(he  plug  type  and  drum  type.     The  former 
has  been  widely  used,  but    the   drum  type 
is    a    later    development    and    provides    all 
desired    combinations    of    contacts.       Some 
synchronizing    switches    have,    in    addition 
to    the  contacts   for  making  connection   to 
the    synchronizing    instruments,    a    set    of 
contacts  for  connecting  the  control  circuit 
of   the   electrically   operated   generator   oil 
switch    so    that    the    generator    may    be 
thrown  on  the  bus  only  when  synchronis- 
ing instruments   are  In   Circuit- 
Manufacturers; 

Canadian  Westinghouse  Co..   Ltd.,   San- 
ford    ft    Myler    Sts..    Hamilton,    Ont.. 
Can.     "Westinghouse." 
Cutter    Electrical    ft    Mfg.    Co.,     19th    ft 
Hamilton       sts.,       Philadelphia,       Pa. 


Drendell    Electrical    ft    Mfg.    Co.,    134G 

Howard      St.,      San      Francisco.      Cal. 

Eaton  Electrical  MfH.  Co.,  565  W.  Mon- 
roe St.,   Chicago,   111. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.    (See  adv.  pages  1203-1223.) 

METROPOLITAN  ELECTRIC  MFO. 
CO.,  East  Ave.  A  14th  St..  Long  Island 


City,  N.  T. 


Pringle    Elertrlcal    Mfg.    Co.,    1906-12    N. 

6th  St.,  Philadelphia.  Pa. 

WKSTTNGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.  pages  1393-1402.) 

SWITCHES,      TANK      OR      F  L  O  A  T.— 

Switches  for  automatically  controlling  the 

circuit    of    motor -driven    pumps     used     to 

supply  a  reservoir  or  pressure  tank  or  for 

drainage    purposes.      The    switch    operates 

by   the   movement   of   a   float   in   a   small 

cylinder  which    is  placed  within   the   tank, 

"      reservoir    in    which    the    proper 

entlv  carrv   but  a  small   current 

and   the    closing  and 

lerely    controls 


lev'etV 

so  that  the 

another  circuit  which 
starting  equipment, 
plying ' 


_  started  when  the  level  falls  to  a 

ertaln  point  and  is  stopped  at  the  de- 
Ired  upper  level.  In  sump  or  drainage 
ervlce  the  motor  Is  started  at  the  maxi- 
num  level  and  stopped  at  the  minimum. 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  12T  N. 
Dearborn  St.,  Chicago.  TIL  "Con-Tac- 
Tor."     (See  display  adv.  page  1286.) 

Allen-Bradley  Co.,  286  Greenfield  Ave., 
Milwaukee,   Wis. 

Canadian  General  Electric  Co.,  Ltd..  211 
King  St..   W.,  Toronto,  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont., 
Can.    "Westinghouse. " 

Chicago  Automatic  Switch  Co.,  2336 
Wolfram  St,   Chicago,   III. 

CUTLER -HAMMER  MFG.  CO..  THE, 
Milwaukee,  Wis.  C-H  Bulletin  10030  is 
a  single-pole  open  type  float  switch  de- 
signed for  handling  self-starter  pilot 
circuits.  In  connection  with  d-c.  or  a-c. 
motors  operating  tank  or  sump  pumps. 
Bulletin  10030  is  a  single-pole  enclosed 
type  float  switch   used  to  control  auto- 


matically a-c.  and  d-c.  motors  driving 

■fl^sys-    pumps.       This     switcn 
f^^^^V     handles    the   pilot    ctr- 

Tsafl  ■■  cu"   °**ljr   ot   an    BUt°- 

^^M  ma  tic     motor     starter 

I  having    a    main    mag- 

|  netlc   contactor.      Bul- 

.  letln    10031    is    a    float 

switch  of  the  enclosed 

I  type,     designed     espe- 

^p«^^  eially    for    use  |*nB*i 


Is 


i  by  n 


to   the 
s  of  a 


shaft   passing'  through   a   stuffing  box. 

Bulletin  100JK  is  another ' '  *• — 

float   switch   designed   nil 
or  four  poles  for " 


...   of   the   knife-switch 
operated   ' 


make  and  break  as  the  float  rises  and 
falls  with  the  level  of  the  water.     See 

■  :s    12  26- 1230  .—Adv. 


display    adv.    pages    1226-1230.— Adv. 
Decatur  Pump  ft  Mfg.   Co..  634  E.  Cerro 

Gordo    St.,   Decatur.    I1L  _„ 

Electric  Controller  ft  Mfg.  Co..  The.  JTOO 

E.    79th    St.,    Cleveland.    Ohio.      "E.    C. 

GENERAL     ELECTRIC     CO.,      Schenec; 


tady,  N.  T.  (See  adv.  pages  1203-1223.) 
rtndle  Fuel  Equipment  Co..  1901-11  S. 
Rockwell    St..    Chicago.    111.     "Grlndle 


Hart  Mfg.  Co..  330  Hamilton  St.,  Hart- 
ford, Conn.     "Diamond  H." 

INDUSTRIAL  CONTROLLER  CO..  886 
Greenbush  St.,  Milwaukee.  Wis.   "'-'" 


[mm    ai,   .dhiuiihiiu,    jiy, 

Prlngle  Electrical  Mfg.  Co.,  1906-1!  N. 
6th  St..  Philadelphia.  Pa. 

Seldlei- Miner  Co..  36  E.  Lamed  St.,  De- 
troit, j  ""  *'  " 


I  Hubert  St.,  New 
■   Parkhurst   St., 


Standard  Electric  Machinery  Co..  Balti- 
more,   Md.      "Stands!"*  *—"- 

Stanley  ft  Patterson,  * 

York,  N.  Y. 
Sundh    Electric    Co- 
Newark,   N.  J.  . . 

Win  dman- Gold  smith.    Inc..    399-403    East 

Ave.,  Perth  Amboy.  N.  J. 
SWITCHES,     TELEGRAPH,      BUTTON, 
TABLE   JACK,    ETC. — These   switches  are 
used  on  telegraph  test  tables  and  boards. 
They    provide  a   means   of   cutting  in   new 
instruments    In    place    of    some    other    and 
greatly  facilitate  the  changing  of  apparat- 
us.     They    are    also    used    as    momentary- 
contact  switches  for  testing  purposes,  such 
as   to    correct    voltmeters   and    galvanom- 
eters In  the  circuit. 
Manufacturers: 
Bunnell  ft  Co.,   J.   H..    32  Park  PL,   New 

York,  N.  Y.    "Bunnell." 
Foote,      Plerson      *      Co..      Inc.,      1(0-161 

Duane  St.,   New  York,   N.  Y. 
WATERBURY     BUTTON     CO.,     S35     S. 
Main  St.,  Waterbury,   Conn.     (See  dis- 
play adv.  page   1328.) 
SWITCHES,  TELEPHONE,   AUTOMAT- 
IC.— A   remote- control  switch   for  connect- 
ing   telephone    lines    without    an    operator. 
It  consists  of  a  bank  of  contacts  to  which 
lines     are     attached,     a     set     of     springs 
(termed  wipers  or  brushes)  which  may  be 

..   i_—   — . — .  -=Kt   ._v  wt  o[  co„_ 

„ _J    electromag- 

•  for  moving  the  wipers,  and 

a  set  of  relays  to  control  the  magnets  and 
the  circuits.  There  is  a  number  of  types 
itomatlc  switches,  some  of  which  e~ 
J  ■      -    - 


trunk.     It 


its  bank.  When  a  auscrlber  calls,  the 
finder  switch  moves  its  wipers  — *  "" 
nects  the  calling  line  to 
serves  the  same  general  Cjiw™  «=  -  ....=- 
switch.  Another  type  known  as  a  re- 
verting-call  switch  Is  an  automatic 
switch  used  to  ring  back  on  a  party  line 
in  the  case  of  a  reverting  call.  A  special 
form  of  relay  formerly  used  in  the  Strow- 
ger  automatic  system  is  also  a  form  of 
automatic  switch,  called  a  sldeswltch.  It 
changed  the  circuits  between  pulls  of  the 
dial,  so  that  different  actions  would  re- 
sult. 

3  switch  is  tested  by  being 

r    conditions     more    severe 

which  will  be  found  In  practice. 

Strowger  switches  operate  normally  at  10 
impulses  per  second  over  commercial  sub- 
scriber lines.     When  being 
operated   I " 
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SWITCHES,   'IEl> 
IC     CONNECTOR.—/ 

Chony.  Is  a  special  seiectc 
l  an  automatic  telephone 
function  Is  generally  to  pick 

er  line    from   the J 

to   complete   the 
party     ■ 


AUTOMAT- 


unit  bank  and 

to  the  "called 
'    i plicated 


,      ...       Ita  duties 

than  other  selector  switches. 
addition  to  selecting  the  number  it  must 
make  a  busy  test,  ring  the  called  station 
and  furnish  talking  current  to  both  tele- 
phones. The  connector  itself  Is  compli- 
cated, consisting  of  several  relays  which 
govern  the  action  of  various  magnets  that 
rotate  a  shaft  and  wipers  over  the  various 
contacts  In  the  banks.  There  are  a  num- 
ber or  kinds  of  connectors  used  for  differ- 
ent purposes.  Some  of  these  are  men- 
tioned below. 
Porty-Lii  '       " 

lines 


sed   to  c 


selective   i 


groups  of  connectors  as  there  are  stations 

has  the  kind  of  ringing  current  necessary 
to  ring  one  station  on  the  line.  Another 
arrangement  makes  all  connectors  alike 
and  in  one  group,  but  equips  each  con- 
nector with  a  frequency  selector,  a  minor 
switch  which  selects  the  kind  of  ringing 
current    Indicated    by    the    call    number. 

Toll  Connector.  A  connector  which  may 
be  used  only  by  the  toll  operators. 

Combined  Toll  and  Regular  Connector.  A 

ators  or  by  local  subscribers.  When  used 
by  the  latter,  the  connections  are  auto- 
matically changed  to  suit  the  local  condi- 
tions, and  it  operates  like  the  regular  con- 
nectors. When  seized  by  a  toll  operator 
It  gives  the  proper  conditions  for  efficient 
long-  distance  transmission.  The  local 
(■Hectors  choose  these  combination  con- 
nectors only  after  all  the  regular  connect- 
ors are  busy. 

Test  Connector.    A  connector,  usually  one 

Eer  100  lines,  which  is  arranged  to  be  used 
y  the  wire  chief  or  a  tester  for  testing 
the  subscriber  line  or  its  connections  into 
the  automatic  switchboard.  It  often  ren- 
ders unnecessary  a  test  at  the  main  dis- 
tributing  frame. 

Manufacturers: 

AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren  St.,  Chicago,  111. 

Couch  Co.,  Inc..  S.  H-,  Arlington  ft 
Squantum  Sts.,  Norfolk  Downs,  Quln- 
cy,  Mass. 

North  Electric  Mfg.  Co..  The,  Gallon, 
Ohio. 

Scranton  Button  Co.,  The.  409  Cherry 
St.,    Scranton,    Pa.     "Lacanite." 

Western  Electric  Co.,  Inc.,  196  Broad- 
way, New  York.  N.  Y. 

SWITCHES,  TELEPHONE,  AUTOMAT. 
IC  LINE.— An  automatic  switel  "  ' 
to  the  subscriber  line  to  enabli 
subscriber  to  be  connected  to  an  loie  irons, 
line  leading  to  switches.  The  line  switch 
permits  many  subscribers  to  use  few 
switches,  because  only  a  few  subscribers 
will   desire  to  call  at  the   same   time. 

In  order  to  Increase  the  number  of  first 
selectors  In  a  group,  available  to  one 
group  of  subscribers,  two  orders  of  line- 
switches  are  used.  The  primary  line- 
switches  are  attached  to  the  subscriber 
lines.  The  secondary  llnesw Itches  are  at- 
tached to  the  trunks  which  come  from  the 
banks  of  the  primary  llneswitches.  The 
banks  of  the  secondary  llneswitches  are 
run  to  first  selectors.  In  this  way  one 
lot  of  subscribers  may  have  access  to  100 
first  selectors.  These  are  called  local  sec- 
ondary lines  witches. 

Secondary  llneswitches  are  also  placed 
between  selectors  and  Interoffice  trunks 
to  Increase  the  a  lie  of  the  group  of  " 


Each   selector  bank   contact   la  wired  to  a 

\LJL\   whose  bank   Is  con- 

roup  of  outgoing  trunk  lines. 


•  lint 


that   part   of   a   complete    lineswltch 
of    the     Keith     type    which    controls     tne 
plungers  of  the  Individual  Ilneswitcheo,   so 
as   to  keep  them  always   pointing  toward 


_n  St..  Chicago,  111. 

North    Electric    Mfg.    Co..    The,     Gallon, 

Ohio. 
Western    Electric    Co..    Inc.,    196    Broad- 
way,  New  York.  N.   Y. 
SWITCHES,  TELEPHONE,   AUTOMAT- 
IC     SELECTOR.— An      automatic      switch 
whose  duty  Is  to  select  a  group  of  trunks 
(guided  by  the  calling  device)  and  to  pick 


number.      The    firs 


selects    the 


several  types  of  selectors  depending  on 
their  use.  Some  of  the  most  Important 
are  given  below. 

District  Selector.  An  automatic  switch 
of  the  panel  type  used  to  select  trunks 
to    a    distant    office    or    to    the    originating 

Final  Selector.  An  automatic  switch  of 
the  panel  type  which  performs  most  of  the 
functions  of  a  connector  switch,  and 
makes  the  Anal  connection  to  the  line 
called. 

Office  Selector.  An  automatic  switch  of 
the  panel  type  which  assists  the  district 
selector  in  selecting   trunks   to  an  office. 

Toll    Selectors.      A     mitein   nt    neliTrnra    tnr 

the    exclusive 
the   exchange. 


of    the    toll    operators 
call    any    subscriber    In 


AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van   Buren   St.,    Chicago,   III. 
Couch    Co..    Inc.,    S.     H.,    Arlington    & 

Squantum  Sts.,   Norfolk  Downs,   Quln- 

North    Electric    Mfg.    Co..    The.    Gallon. 
Ohio. 

."Y.       " 
EPHOr 

.    telephone   has   two    

for  signaling  and  the  other  for  talking. 
The  signal  circuit  Is  normally  In.  The 
talking  circuit  must  be  switched  into  line 
when  the  telephone  Is  used.  This  Is  done 
by  the  hookswitch,  whose  contacts  are 
operated  by  a  lever  with  a  forked  end  In 
which  the  receiver  Is  hung.  When  a 
microphone  or  hand  telephone  is  used  the 
switch  is  known  as  a  cradle  switch.  It  Is 
merely  a  device  for  holding  the  telephone 


It   i 


tomatic    : 


_..-lteh_.. 
On    a    ] 


ml  hk    1 


sap-    i 


the  line  while  some  one  else  is  dialing.    A 

catch  on  the  hook  lever  permits  It  to  rise 
only  far  enough  for  the  subscriber  to  listen 
and  to  find  out  if  the  line  Is  in  use.  If 
free,  he  presses  the  "hook  release"  which 
permits  the  hook  lever  to  rise  the  rest  of 
Its  travel  and  to  connect  the  circuits  for 
dialing.  The  device  Is  called  a  "hook- 
latch." 

Man  uf acturera : 

American  Electric  Co.,   6401  S.  State  St., 

Chicago,  111. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van   Buren   St.,    Chicago.   111. 
Chicago     Telephone      Supply     Co..     1148- 
12!S  W.   Beardalev  Ave..   Elkhart,    Ind. 
Letch  Electric  Co.,  Genoa.  111. 
Stanley  *  Patteraon.  34  Hubert  St.,  New 

York.  N.  Y.  "DeVeau." 
SWITCHES,  THREE-WAY,  SNAP— 
Snap  switches  Intended  for  flush  or  sur- 
face mounting  and  designed  to  be  used  In 
controlling  a  lamp  circuit  from  two  loca- 
tions. The  mechanism  of  the  switch  is 
M  constructed  and  connected  that  at  all 
times  one  of  two  contact  points  Is  con- 
nected to  a  third  contact,  and  operation 
the  switrh  merelv  changes  the  connection 
to  the  other  contact.  Three-way  switches 
are  made  as  rotarv  switches,  nush-button 
switches.  nusti-  through  snd  pendent 
switches.  They  are  used  prlncina'lv  to 
control  lights  for  a  stairway,  hallway, 
basement,  targe  room.  etc..  so  that  the 
lamps  mav  be  lighted  from  either  end  and 
extinguished  from  the  same  or  opposite 
end:  thus  they  save  many  steps  and 
'  control.  ■"*— 
lings    as    o 

, t  125  volts  ...    . 

JKii  volia,  being  the  minimum  and  SO  amp.. 
125  volts,  and  10  amp..  250  volts,  the  maxi- 
mum. For  electric  railway  and  other 
special  service  switches  rated  at  B  and  10 
amp.,  600  volts  are  also  used. 
Manufacturers: 
Arrow    Electric    Co.,    103   Hawthorne    St.. 

Hartford.  Conn.     "Arrow." 
Beaver  Msehlne  &  Tool  Co..  Inc..  625  N. 

3rd  St..    Newark,   N.   J.      "Beaver." 
Brvant   Electric  Co.,  The,  1431  State  St.. 

Bridgeport,  Conn.    "Bryant." 
Canadian  General  Electric  Co.,  Ltd.,   112 

King  St..  W.,   Toronto,  Ont.,  Can. 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.  (See  adv.  pages  U01*ltzs.) 
Hart    &    Hegeman    Mfg.    Co..   342   Capitol 
Ave.,   Hartford,   Conn.    "Hart,"   "H   ft 


Machen     Electric    Mfg.    Co.,     4639-43    E. 
Thompson     St.,     Brfdesburg.     Phtladel- 

Manha'ttan    Electrical    Supply   Co..    Inc.. 
IT  Park  PL,  New  York,  N.  Y.  "Mesco." 


_....___,  _JT  S.  7th  St., 

Camden.   N.  J. 

TRUMBULL      ELECTRIC      MFO.      CO.. 

THE.      Plalnvllle,      Conn.      "Circle    T." 

(See    display    adv.    pages    12S2-I283.) 

Wind  man- Goldsmith,    Inc.,    399-403    East 

Ave..   Perth  Amboy,  N.   J. 
SWITCHES,     TIME     OR     CLOCK-CON- 
TROLLED.—Switching     devices 
caliy  controlled  by"  the  tripping  ac 
clock   specially   arranged   for   the 
The   clock    usually   operates    in   s 


ing  lights,  house  hall  tights,  etc.,  to  light 
or  extinguish  them  at  predetermined 
times.  They  are  also  sometimes  used  to 
control  storage -battery  charging  equip- 
ment, also  In  connection  with  signaling 
and  alarm  systems,  and  for  many  other 
simitar  purposes.  The  clock  Is  usually  an 
eight -day  hand -wound  movement,  al- 
though electrically  wound  clocks  are  be- 
ing Introduced  to  make  the  entire  device 
completely   automatic. 

Manufacturers: 

A   ft    W   Electric    Sign    Co.,    The,    Clove- 


display   adv.    page   128G.) 
It    Laboratories,    The.    825    Hennepin 
._ve..   Minneapolis,   Minn. 
Allen-Bradley    Co..    286    Greenfield    Ave.. 
Itee,  Wis. 
Mfg.  Co.,  Albert  ft  J.   M.,  289- 
3U3   A   St..    Boston,   Mass.     "Anderson." 
Automatic    Electric    Mfg.    Co..    The.     125 

E.    Walnut   St.,   Mankato.    Minn. 
CAMPBELL      ELECTRIC      CO..       Lynn. 
Mass.     Campbell  switches  have  been  on 
the   market   for   10 
rs  and  all  types 
e     the    full     In 
lament    of    the 
lerwr Iters'    Lab- 
lories.      One-day 
eight -day  mod- 
are    made     for 

pose.  Each  type 
narked  by  sltr. - 
ity  of   mechanl- 

d  eta  II  and  poe- 
e  reliability  In 
ration.  Illustra- 
i    at    left    shows 

volt  model.  Top 


Campbell   Tlma      '■<»■">  fr.ime  to  wind 
Switch  an0  set-  Second  ar- 

row     shows      how 
supports    allow   space   back   of  s 


for    wires. 
Indies 


left) 


ualiy  operated  Independent  of  time 
switch  mechanism.  Fourth  arrow 
shows  where  switch  is  set  by 
used  for  all  manner  of  Industrial  pur- 
poses and  for  automatic  control  of 
lights   In   store   windows,   signs,   stair- 


„    W..    Toronto,    Ont..    Can. 

Chamberlain  ft  Hookham  Meter  Co., 
Ltd..    24S    College    St.,    Toronto,    Ont. 

i    Montreal,   Que., 

HARTFORD  TIME  SWITCH  CO..  71-T3 
Murray  St..  New  York.  The  "Hartford" 
time  switch  is  a  devloe  by  which  elec- 


and   off  at  such   t 


When  writing  to  manufacturers  pleaat 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 
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n  other  than  the 

weekly  winding.  It  embodies  the  fluent 
of  marine  clock  movements,  and  a 
standard  switch  ao  arranged  that  In 
operation  each  la  Independent  of  the 
other.  This  permits  perfect  regulation 
of  the  clock  and  assures  accuracy  of 
operation,  as  the  clock  has  no  work  to 
perform  except  its  proper  function  of 
keeping  time.  The  mechanism  Is  In- 
Closed  In  a  dust  proof  and  weather 
proof  case  of  cast  Iron,  finished  In  hard 
baked  black  Japan,  with  rubber  gae- 
ketted  door,  locking  with  a  subtreasury 
lock.  Operation  la  such  that  It  Is  im- 
ssible  for  the  switch  to  stop  e 


the 


"off" 


either    through    disarrangement    oi    the 

switch  action.  The  switch  Is  made  in 
Ave  types:  Type  B  throws  current  on 
and  off  once  dally  at  the  hours  for 
which  Het— sizes,  single  or  «Jouble  pole 
or  triple  pole.  10,  80,  36,  60.  100,  200 
amps.:    Type    C    is  so   constructed    that 


Tim*   Switch 

clock  and  switch  are  automatically  dis- 
connected one  day  In  each  week  (while 
designed  to  omit  operation  of  switch  on 
Sunday,  can  be  set  to  disconnect  on  an> 
day):  sizes  single  or  double  pole  or 
triple  polo  10,  20,  or  35  amps,  single  or 
double  pole  only,  60  amps.:  Type  D 
similar  to  type  B  but  arranged  to 
switch  on  and  off  for  two  periods  each 
day — alses  single  or  double  pole  or 
triple  pole  10,  20,  or  35  amps,  single  or 
double  pole  only.  50  amps.;  Type  E 
designed  for  use  In  connection  with  two 
rate  meter  service,  automatically  cut- 
ting from  one  meter  to  another  and 
vice  versa  at  hours  desired — sizes  10. 
20.  or  35  amps.:  Type  O  to  control 
apartment  house  hall  lighting  and  ar- 
ranged to  throw  on  full  number  of 
lights  In  the  early  evening  and  later 
throw  these  off,  at  the  same  time 
throwing  on  a  series  of  few  night  lights, 
throwing  this  second  series  off  at  dawn 
—sizes,  single  or  double  pole.  10  or  35 
amps.  All  the  above  are  for  circuits  up 
to  360  volts  a.  c.  or  d.  c.  Special 
switches  furnished  for  unusual  require- 
ments.—Adv. 


display  adv.   page  1310.) 
PALMER      ELECTRIC      &      MFO.      CO. 

THE,    175    Eth   St.,  Cambridge.    Mass. 
PARAGON  ELECTRIC  CO.,    Old   Colon: 


Paragon  Tim*  Switch 


window  lights,  elec' 
trie  signs,  apart- 
ment house  lights, 
street  lights,  etc 
It  will  perform  as 
many  as  four  oper- 
ations a  day.  from 
one  weekly  wind- 
ing. The  indoor 
types  have  open 
faces,  and  can  be 
used  'as  clocks.  The 
outdoor  types  can 
be  supplied  with 
automatic  thermo- 
stat and  heat  coll 
to  prevent  lubrl  - 
cant  freezing  in 
cold  weather.  Fur- 
nished with  jew- 
eled-bearing  clock 
movement,    housed 

easing,  neatly  Jap- 
anned—Adv. 
RELIANCE  AUTOMATIC  LIGHTING 
CO..  610  College  Ave.,  Racine,  Wis. 
Manufacturers  for  the  past  12  years  of 
"Reliance"  automatic  time  switches  in 
eleven  different  types,  for  turning  "on" 
and  "off"  electric  circuits  such  as  slgna, 
window  lights,  hall  lights,  etc.,  up  to  so 
amp..  260  volts  or  less,  either  a-o.  or  d-c. 


The  "Reliance"  embodies  a  sturdy,  re- 
liable, 8-day  clock  movement  operating 
a  snap  switch  enclosed  In  a  black 
Japanned  cast-Iron  case  with  open  face 
for  Indoor  Installation,  as  shown  f" 
rut.  or  with  solid  Iron  door  for  outside 
use.  All  types  approved  by  the  Na- 
tional Board  of  Underwriters.— Adv. 

Sohm  FVctrtc  Co.,  841-49  Blue  Island 
Ave,.  Chicago,  in. 

Sterling  Clock  Co..  Inc.,  220  E.   42nd  St.. 


Taknmlno  Co-ntnerc'nl   Corp.,   120   Broad- 

wav.  New  York.  N.  T. 
WFRTTNGHOTiRR    ELECTRIC    &    MFG 

CO.,  East  PtMshiirfh.  pa,     (gee  display 


n  which  the  oufrk- 


....    e  elecfrlcul 

_   .'1-ctrle  nAtlrons.  havn 

tnire-le  switches  ulacefl  nn  the  cord  termi- 
nal rei-»n»«cle  that  cnmnWes  t*e  connec- 
tion st  the  Iron.  Tneele  switches  sr» 
■'so  >iKed  on  ftiitrnnnhrln  circuits.  The- 
nr»  vnrv  ensllv  operated,  a  slight  tnticb 
fit*  the  bni-V  of  the  hnn-l.  with  the  elbnv 
nr   foot,  serving    as    well    as   use    of   the 

Manufacturers: 

BFNJAM7N  ELECTRIC  MFO.  CO.,  »"* 
W.  WnsMwrton  Blvd..  CMcaan.  Ill 
fSee  display  adv.   pages  1231-1234.) 

Br»'snt  Electric  Co..  Tbe.  14*1  State  Bt.. 
Brtdeeoort.   Conn.    "Bryant." 

Clevelnnd  Switchboard  Co..  The.  S9S5  E. 
79th  St..  C'eveland,  Ohio. 

Connecticut  Electric  Mfg.  Co..  Connecti- 
cut &  Florence  Ave.,  Bridgeport.  Conn 

Duncan  Electrical  Co..  Ltd.,  2  Inspector 
St.,  Montreal,  Que.,  Can. 


It  combines  the  usual 
two  push  buttons  Into 
■  a  single  sturdy  lever 
that  operates  (up  and 
down)  at  the  slightest  touch,  Since 
the  button  Is  In  one  position  for  "off" 
and  the  other  Tor  "on",  this  switch  is 
self- Indicating.  G-E  Flush  Tumbler 
Switches  are  made  In  the  usual  types. 
The  surface  switch  Is  made  In  two 
sizes — "pony"  and  medium— In  single- 
pole  and  three-way  types.  See  adv. 
pages  1203-1223. — Adv. 

Hart  &  Hegeman  Mfg.  Co..  342  Capitol 
Ave..  Hartford,  Conn.    "Hart."  "H  &  H." 

Hubbell,   Inc..    Harvey.   Bridgeport.   Conn. 

METROPOLITAN  ELECTRIC  MFQ. 
CO.,  East  Ave.  &  14th  St.,  Long  Island 
City,   N.   T. 

PETERSON  CO.,  INC.,  CHARLES  J., 
723-29  Fulton   St.,  Chicago.   111. 


Pneui, 


:   Co.. 


,    Mass 


Inclosed  In  t 

dies  of  small  portable  appliances,  such 

hair  driers,   vibrators,    drills,   grinders. 

vacuum  cleaners,  etc.  They  are  used  with 
such    applla  .... 


the 


wlthon 


and 


Manufacturers: 

CUTLER-HAMMER     MFG.     CO.,     THE, 
Milwaukee,     Wis.       C-H     Push-But  ton 
Switches     are     especially 
adapted   for    Insertion    In 
handles  of  vacuum  clean- 
ers,    electric     tools,     etc., 
because  of  their  compact 
design  and  large  ourrent- 
carrylng  capacity.     It  al- 
c  h  tqm      k>ws    convenient   starting 
and  stopping  of  the  tool. 
It  Is  unnecessary  to  turn  to  the  socket 
or  attachment   plug   In   order   to  have 
complete    control    over    the    tool.      The 
switch   la  enclosed  In  a  fiber  tube.     A 
special  type  has  removable  push  but- 
tons  to   facilitate   Installation    In   tool 
handles.       C-H     Tool -handle     Switches 
are   of  the   single-pole  type   and   have 
a  capacity  of  860  watta.  250  volts.     See 
display  adv.   pages  1225-1230, — Adv. 
Hart    &   Hegeman    Mfg.    Co.,    342   Capitol 
Ave..      Hartford,     Conn.       "H     &     H," 
"Hart" 
SWITCHES,    TRACK,    ELECTRICALLY 
OPERATED.— A   track   switch   is  a  device 
-    small   section   of   track    so 


that  i 


r  to  a  bypass  q 


i  fro 


ildlng.  In  elec- 
trically operated  track  switches  the 
switch  la  operated  by  an  electric  device 
for  moving  the  switch  tongue.  This  de- 
vice is  located  In  a  bo*  on  the  ground  ad- 
jacent to  the  switch  and  Is  connected  with 
a  contact  on  the  trolley  wire.  This  con- 
tact may  be  so  arranged  that  when  the 
trolley  passes  It  with  current  on  the  car 
the  circuit  Is  completed  to  the  electrical 
device  which  moves  the  switch  tongue. 
When  the  trolley  passes  the  contact  with 
no    current  on   the   car    the   circuit    is    not 


passes  over  It  with  the  current  off.  the 
switch  will  always  be  set  for  one  direc- 
tion, as,  for  instance,  straight  track, 
while  when  the  trolley  passes  over  It  with 
the  current  on,  the  switch  will  always  be 
set  for  the  other  direction,  as,  for  In- 
stance,   the   curve. 


1  Frog  &  Switch  Co.,  6600  f 


t, . ^w       operated      track 

switches    are    almost    always    operated    by 
some    application    of  ^the    lever    principle. 


71* 
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_J  levers   and  weights   for 

moving:  the   heavier   switches. 
Manufacturers: 

.,   The,   1028 


tod  ley  Ave.. 

.'p.,   Easton, 


Kllby   Frog   ft   Switch   Co..    Birmingham, 

Like  wood    Engineering    Co.,     Cleveland, 
Ohio.      ,    . 

St.  Louis  Frog  &  Switch  Co.,   6500  East- 


Weir    Frog    Co.. 


...  telephone  train  dispatching  systems  to 
enable .  the  dispatcher  to  call  any  station 
he  desires.  The  calling  signals  are  sent 
out  In  the  form  of  Impulses  with  short  in- 
tervals  between   certain   groups.     The   se- 

and  are  so  arranged  that  a  certain  com- 
bination at  impulses,  with  intermediate 
intervals,  will,  rotate  a  wheel  and  at  cer- 
tain points  in  Its  travel  close  a  local  bell 
circuit  This  bell  may  operate  from  the 
main  line  or  from  local  battery.  An 
answer  back  arrangement  Is  provided  so 
that  the  dispatcher  can  hear  the  Impulses 
and  knows  positively  that  the  bell  is  ring- 
Man  ufactu rers : 
Canadian  General  Electric  Co.,   Ltd..  tit 

King  Bt,   W.,   Toronto,  OnL,  Can. 
EL.WTRIC     KFRVICK    SUPPLIES    CO.. 
17th  ft  Cambria  Sts.,  Philadelphia,  Pa. 
TROLLEY.  —  Trolley 


SWITCHMAN,     TELEPHONE.— 


e  &  Graham  Co..  Boston, 
8YLPHON— Trade    name     for 

and  vacuum  regulating  switches  manufae- 


SYMONS  CLAMP  CO.— 2116  S.  Sawyer 
Ave.,  Chicago,  111.  Manufacturer  of  column 
clamps.  President,  A.  H.  Symons;  vice 
president,  N,  A.  Lampert;  secretary  and 
treasurer.  L.  Lampert. 

SYNCH  RON  ATOP..— Trade  name  for  pul- 
verized coal  equipment  manufactured  by 
the  Powdered  Coal  Engineering  ft  Equip- 
ment Co.,  1401  W.  Washington  Blvd.,  Chl- 

8YNCHRONISM.— The  condition  Of  hav- 
ing the  same  period  or  frequency.  Before 
two  a  He  mating- current  generators  are 
connected  in  parallel  they  must  be  In  syn- 

SYNCHRON1ZE.— To  bring  to  the  same 
frequency;  as  to  synchronize  one  a-c.  gen- 
erator with  another.  This  is  done  by  ad- 
justment of  the  speed  through  hand  or 
automatic  control,  and  the  condition  of 
synchronism  Is  Indicated  by  lamps  or  by 
Instruments  called  synchronoseopes  or  syn- 
chroscopes. The  Instruments  also  show 
whether  the  machine  being  synchronized  Is 
running  too  fast  or  too  slow,  and,  if  at 
synchronous  speed,  the  phase  relation  of 
Its  voltage  to  that  with  which  It  Is  being 
synchronized. 

SYNCHRONIZED  CLOCK  SYSTEMS.— 
See  Clock  systems,  synchronized. 

SYNCHRONIZER,  AUTOMATIC— A  ma- 
chine so  controlled  that  It  will  close  a  lint 
switch  putting  one  a-c.  generator  In  paral- 
lel with  others  when  this  generator  has  1U. 
frequency  and  the  magnitude  and  phase 
of  its  voltage  within  certain  predetermir— ■ 

SYNCHRONIZING     CURRENT.— A    c 
rent  In  the  armature  windings  of  a-c.  g 
erators    in    parallel    due    to    differences 
phase    of    their    general     voltages    which 
tends  to   keep   them  running  in   synchron- 
ism.   It  gives  power  to  the  slow  machines 
and  takes  it  from  the  fast  ones,  thus  act- 
ing to  maintain  the  speeds  equal. 


chronism  when  they  are  operating  In  p 

lei.      It  is  produced   when   there  are  pnase 

these  phase  differences  being  due  to  mo- 
mentary but  slight  changes  In  speed.  The 
synchronizing  power,  being  the  action  of 
the  synchronizing  currents  with  the  gener- 
ated voltages,  increases  the  load  on  the 
faster  machines  and  lightens  the  load  on 
the  slower  machines,  thus  tending  to  equal- 
ize  the  speeds. 

The  synchronizing  power  depends  In 
magnitude  not  only  on  the  phase  displace- 
ments among  the  generated  voltages  but 
also  upon  the  resistance  and  the  reactance 
of  the  load  and  the  several  armatures  and 

SYNCHRONOSCOPE.— The  correct  tech- 
nical name  for  the  Instrument  more  com- 
monly called  the  synchroscope,  which  see. 

SYNCHRONOUS.- Having  the  same  fre- 
quency, as  when  two  a-c.  generators  are 
operating  In  parallel.  The  word  is  also 
used  to  designate  a-c.  machines  in  which 
the  frequency  of  the  generated  voltage  Is 
fixed  by  the  speed  and  the  number  of 
poles,  as  synchronous  generators,  to  dis- 
tinguish them  from  the  asynchronous  type 
whose   frequency   Is   dependent   on_  conal- 


i    the    i 


ichine. 


ample,  the  frequency  of  an  Inductlt 

la  fixed  by  the  source  of  power  supply; 
its  speed  is  not  synchronous  with  that 
source,  but  changes  with  the  load,  applied 
— '• —    — ~     The  principal  classes  of  syn- 


SYNCHRONOUS  CONDENSERS.  —  See 
Condensers,   synchronous. 

SYNCHRONOUS  CONVERTER.  —  See 
Converter,   synchronous. 

SYNCHRONOUS  MOTOR.— See  Motors, 
i-c.   synchronous. 

SYNCHROSCOPES.— These  are  instru- 
nents  for  Indicating  whether  two  alternat- 
ng-current  machines  are  operating  at  the 
isme  frequency.  They  are  essentia]  In  all 
itatlons  where  two  or  more  a-c.  machines 
ire  to  be  operated  in  parallel.     The  csm- 


n  synchroscope  li 


:hronism  Indicat 


raltm 


j    to    < 


opposing  s ... 

the  primaries  of  which  uc  u.u<miai,  «.« 
to  each,  to  the  generators  to  be  synchron- 
ized. When  the  machines  are  in  syn- 
chonlsm  and  the  same  polarity  at  the  bus- 
bars, the  secondary  voltages  neutralize 
each  other  and  the  lamps  —  " 

-— iting   **■-    '■-•■- 

the   lamps-  will   burn    the   brightest    at   the 

A  type  of  synchroscope  much  used  In 
practice  Is  an  electrodynamometer  with 
spring  control.  The  fixed  colls  are  con- 
nected through  a  resistor  directly  across 
the  station  busbars  and  the  movable 
coll  is  connected  in  series  with  a  condenser 
and  across  the  terminals  of  the  machine  to 
be  synchronized.  If  the  machine  is  In 
synchronism  and  In  phase  or  ISO*  out  of 
phase,  the  currents  In  the  two  coils  will  be 
In  quadrature  and  hence  they  will  exert 
no  torque  on  the  movable  element  and  the 
pointer  will  stand  at  zero.  Any  change  in 
this  phase  relation  of  the  currents  will 
produce  a  torque  on  the  movable  element, 
deflecting  it  to  one  side  or  the  other  and 
Indicating  whether  the  machine  is  running 
too  fast  or  too  alow.  The  proper  phase 
relation  Is  Indicated  by  a  lamp  as  explained 

Another  type  of  synchroscope  Is  prac- 
tically a  combination  of  three  Intercon- 
nected   reed-type    frequency    meters.      One 

busbars,  the  other  the  frequency  of  the 
incoming  machine  and  the  third  the  result- 
ant frequency.  The  synchroscopes  are  so 
connected  that  when  the  Incoming  ma- 
chine Is  In  synchronism  and  opposite  phase 

he   reed    thr'    -■ "-•    -■—-"•■--•    •-■ 

juency   Indlci 
the  system. 


A  third  type  of  synch] 

*   "    -ft   iron   core   with   pi „ 

nded    by    three    colls,    whose 


pivoted    soft    Iron    i 


"w/th  ' 


jrojecting 


■ight    angles    to    each    othei. 

current  In  phase  with  the  e.m.f.  of  the 
Incoming  machine.  The  other  two  colts 
are  actuated  by  currents  from  the  bus- 
bars, but  as  one  is  connected  through  an 
Inductance,  these  currents  are  one-quarter 

Tit 


,nd  that  of  the  Incoming 
maiTiuiiH  is  urn  same,  the  pointer  will  take 
a  position  determined  by  the  phase  dif- 
ference between  the  two  e.m.f.'s.  If  the 
frequencies   are   not  the  samr 


frequency. 

An  efficient  synchroscope  should  Indie; 
the  difference   In   frequence 


__.     ..hlch    i 

higher    frequency,    and    the 
j  when  the  frequencies  are 


phase  d  iff  en 

Manufacturers: 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  OnL,  Can. 
•■Westlnghouse." 

Roller-Smith  Co..  23J  Broadway.  New 
York,  N.  T. 

SPIIWEITZER  ft  CONRAD.  INC..  4431- 
1439     Ravens  wood     Ave.,     Chicago,     III. 

"S.  ft  e." 

WRSTTNGHOUSE  ELECTRIC  &  MFG. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play adv.  pages  1395-1403.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly  Park,   Newark,   N.   J. 

SYNTHERMAL.— Trade  name  for  fuses 
and  switches  manufactured  by  the  Motor 
Protector  Mfg.  Co.,  47  Kearney  St.,  San 
Francisco.  Cal. 

SYRACUSE  TWIST  DRILL  CO Syra- 
cuse.  N.  Y.     Manufacturer  of  twist   drills. 

SYRACUSE  WASHING  MACHINE 
CORP.— 607  E.  Water  St.,  Syracuse,  N.  Y. 
Manufacturer  of  electric  washing  machines. 
President.  J.  N.  Derschug:  vice-president 
and  general  manager,  G.  C.  Wilkinson ; 
secretary,  William  A:  MacKenzle;  treas- 
urer, H.  L.  Babcock;  sates  manager,  Ray- 
mond Marsh. 

SYRINGES,  ACID,  BATTERY  OR  BULB. 

■Acid  syringes  are  used  chiefly  in  adding 


ectrolyte    in 


lsist    of   I 


soft    t 


rage 


ind 
atterles.     They   i 


bulb  is  compressed  the  sir  Is  forced  out 
and  the  acid  drawn  up  Into  the  bulb. 
Compressing  It  again  causes  the  acid  t 


Mauler    St., 

General   Scientific   Equipment  Co.,    North 

Philadelphia,    Pa. 
Luthy    Products    Corp.,    11T0    Broadway. 

New  York,  N.  Y.    "Automatic." 
Rleker  Instrument  Co..  1919-21  Falrmount 

Ave.,  Philadelphia.  Pa. 
Scientific    Instrument    Co.,    711    Bth     St.. 

Detroit,   "'" 


SYRINGES.      HYDROMETER.— A      glass 

syringe  in  which  a  hydrometer  may  be 
floated.  For  manufacturers  and  details,  see 
Hydrometer  syringes. 

SYSTEMS  OF  DISTRIBUTION,  DEVEL- 
OPMENT OF.— Distribution  of  electric- 
ity for  general  lighting  and  power  pur- 
poses has  had  a  very  Interesting  develop- 
ment. Starting  on  a  small  scale  with 
direct-current  are  lighting  systems,  it  soon 
developed  into  direct- current  Incandescent 
lighting  on  the  multiple  system.  Through 
the  development  of  alternating-current 
generation  and  distribution  it  was  possible 
to  greatly  extend  the  nervlce  both  for 
lighting  and  power  and  to  make  possible 
the  utilization  of  electricity  on  an  eco- 
nomical basis  for  heating,  electrochemical 
and  other  numerous  uses. 

Series  Lighting  Systems.  Brush  In- 
stalled the  first  electric  lighting  system  In 
America    In    Cleveland.    Ohio.    In    1S70.      It 

Ing  at  a  constant  current  of  about  ten 
amperes,  and  being  a  high-tension  system 
found  its  main  field  of  usefulness  In  street 
and  outdoor  display  lighting.  This  sys- 
tem which  required  a  special  generator 
was  followed  by  those  of  Thomson  and 
Houston,  Wood  and  others  in  the  following 

About  1896  the  enclosed  arc  was  Intro- 
duced, making  a  great  saving  In  lamp 
trimming  cost,  since  the  lamp  would  burn 
with  the  arc  enclosed  for  about  70  hours 
Instead  of  12.    thus  saving  both  In  carbons 


and   I 


The 


i    dis- 


placed the  ten -ampere  o]<en  arc  and.  by 
Increasing  the  voltage  at  the  arc  from  B0 
to  70.  reduced  the  line  current  to  seven 
amperes.  Circuit  loads  were  reduced 
somewhat  by  this  change  as  experience 
had  indicated  that  7,500  yoHs  was  as  high 


EMF  ELECTRICAL  YEAR  BOOK 


as  the   voltage  of  the  arc  generator  could 
be   made. 
The    alternating- current    arc    lamp    was 

developed  lor  enclosed  operation  and  rap- 
idly took  a  place,  since  It  permitted  the 
use  of  energy  taken  from  the  general 
power  supply.     As  a  result  many  d-        "" 

operation. 

The  advent  of  the  tungsten  lamp  about 
1308  and  Its  subsequent  Improvement  In 
the  gas-filled  type  provided  a  lamp  which 
equaled  arc  lamps  In  efficiency  and  gave 
a  more  satisfactory  light.  The  enclosed 
arcs  and  the  flaming  arcs  which  had  been 
later  Introduced  shortly  became  obsolescent! 
and  are   rapidly  disappearing. 

The  use  of  alternating- current  circuits 
for  series  lighting  affords  a  means  of  Iso- 
lating the  lamp  and  Its  fittings  from  the 
high  voltage  of  the  main  circuit,  hy  the) 
use  of  a  series  transformer.  With  3(H)-. 
watt  units  or  larger  a  separate  transform- 
er la  provided  for  each  lamp  or  cluster  of 
lamps.  With  units  of  SO  to  200  watts; 
which  are  used  for  lighting  in  residence 
districts,  a  group  of  lamps  In  one  or  two 
city  blocks  Is  carried  on  a  secondary  series 
circuit,  the  voltage  of  which  may  be  kept 
below  ISO.  This  greatly  reduces  the  haz- 
ard of  working  series  circuits  and  the 
cost  of  the  fittings.  Such  series  of  series] 
systems  are  being  Installed  In  several  of 
the  larger  cities  for  street  lighting  In  resi- 
dence  sections. 

Multiple  Systems.  The  glare  of  the  arc 
lamp  makes  it  useless  as  an  Ulumlnant 
for  residences,  offices  and  most  other  in- 
teriors. The  "subdivision"  of  the  electric 
lamp  engaged  the  attention  of  Edison.  He 
undertook  to  produce  a  lamp  whieh  would 
give  light  from  an  incandescent  filament 
operating  on  a  multiple  clreult  at  low  volt- 
age. After  many  experiments  he  made  a 
lamp  with  a  carbon  filament  which  would 
last  reasonably  well,  and  proceeded  to  de- 
velop the  necessary  conductors.  Junction 
boxes,  sockets,  fuses  and  fittings  needed 
to  Install   the   complete   system. 

In  September.  1S82.  the  first  commercial 
central -station  plant  was  put  into  opera- 
tion In  the  downtown  district  of  New 
York  City  and  this  was  followed  a  few 
weeks  later  by  a  plant  at  Appleton.  Wis. 
Edison  systems  were  Installed  in  nearly 
all  the  larger  cities  In  the  succeeding 
years,  and  were  extended  rapidly  each  year 
as  additional  machinery  could  be  Installed. 

The  first  Installations  were  designed  to 
operate  at  110  volts,  two-wire.  It  was  seen, 
very  soon  that  this  would  require  much 
copper  anil  Edison  devised  the  three-wire 
system  by  putting  two  generators  fit  110 
volts  in  series  and  bringing  a  neutral  wire 
from  the  Junction  point.  With  the  load 
balanced  this  greatly  Increased  the  rangei 
of  the  feeder  system  and  the  capacity  of 
feeders,  since  the  main  part  of  the  load 
waa  carried  at  220  volts. 

In  1837  the  larger  companies  began  the 
practice   of  providing  storage- battery  pro- 


tection against  service  Interruption.  This 
greatly  enhanced  the  character  of  the  serv- 
ice rendered  and  has  given  the  d-c.  sys- 
tem a  distinct  advantage.  This  advan- 
tage 1b  further  strengthened  by  the  greater 
usefulness  of  the  d-c.  motor  In  variable- 
speed    work,    such   as    elevators,    printing 

In  the  year  1897  the  synchronous  con- 
verter was  Introduced  as  a  source  of  direct 
current  from  an  alternating-current  sup- 
ply. This  permitted  the  smaller  plants  to 
be  shut  down  during  lightly  loaded  periods, 
thuu  saving  fuel  and  labor.  This  develop- 
ment proved  to  be  the  means  by  which  the 
great  power  supply  systems  of  the  present 
day  were  made  possible.  The  original 
Edison  d-c.  generating  plants  were  there- 
after replaced  by  a-c.  machines  of  mucB 
larger  sixes  driven  by  direct -connected 
prime  movers  of  much  better  efficiency! 
than  the  older  and   smaller  units. 

A  Item  a  ting.  Current  Systems.  The  high 
copper  cost  of  the  d-c.  system  when  ap- 
plied to  outlying  sections  of  the  large  cities 
greatly  restricted  the  extension  of  serv-l 
Ice  to  these  districts  and  created  a  de- 
mand for  a  cheaper  system.  ThtB  led 
George  Weatlnghouse  to  become  interested 
In  the  alternating-current  system.  Byi 
this  system  the  main  distribution  was 
made  at  1100  volts,  133  cycles  and  trans- 
formers were  located  near  the  consumer's; 
premises  to  provide  pressure  suitable  fori 
the  lamps  and  wiring.  This  pressure  was 
made  55  volts  In  the  earlier  Installations 
because  of  the  better  life  of  lamps.  How- 
ever, it  required  a  transformer  for  each 
building,  since  at  this  pressure  the  regu- 
lation was  too  popr  to  supply  service  over1 
100  ft  from  the  transformer.  This  sys- 
tem was  put  into  service  for  the  first 
time    in    1886,    at   Greensburg.    Pa. 

Thomson  and  Houston  shortly  developed 
a  similar  system  which  was  operated  at 
125  cycles  and  other  systems  followed. 

In  1888  Tenia  devised  a  polyphase  *yif 
tern  which  was  shortly  thereafter  Intro- 
duced In  America  by  Westinghouse.  His 
company  adopted  the  two- phase  system 
for  distribution  purposes  because  of  the 
greater  ease  of  balancing  the  load  between 
phases.  The  polyphase  system  had  an  ad- 
vantage over  single-phase  distribution  In 
that  motors  of  the  Induction  type  could 
be  made  self-starting  without  the  compli- 
cated starting  colls  required  for  single- 
phase  motors.  This  made  the  system 
readily  applicable  to  Industrial  operations 
and  made  it  a  competitor  of  direct -current! 
systems,  motors  for  which  had  been  well 
developed. 

Three-phase  lines  ware  used  for  trans- 
mission purposes  since  the  copper  reJ 
quired  was  but  76%  of  that  required  for 
single  phase  at  the  same  voltage,  and  balJ 
anclng  was  not  difficult  with  the  larger! 
loads  carried.  This  led  Chas.  F.  Scott, 
then  of  the  Westinghouse  company,  to  de- 
vise the  well-known  Scott  connection  for 
transforming    from    two- phase    to    three- 


phase  supply,  or  the  reverse,  by  the  use 
of  two  transformers  of  the  proper  ratio. 
Within  ten  years  the  original  voltage  of 
1100  had  become  Inadequate  and  2200-volt 
systems  began  to  supplant  the  1100-volt 
systems.  Likewise,  It  had  been  found  that 
133  cycles  was  too  high  a  frequency  for 
good  motor  desf<ms  and  for  line  drop  and 
SO-cycle  system  came  Into  use.  The  re- 
placement rami-   '-  ■ '   '■-  "■•    --" 

1. 

.   .  .   e  then 

The  expiration  Of  the  Edison  three-wire 
patent  permitted  the  use  of  the  three  - 
wire  system  for  secondary  mains.  This 
led  to  the  replacement  of  many  small  in- 
efficient transformers  with  larger  ones, 
and  a  change  from  £5  to  110-220  volts. 

In  the  year  1900  the  first  large  four- 
wire  three-phase  station  was  started  at 
Chicago.  This  supplied  a  rebuilt  system 
at  230O  volts  from  phase  to  neutral  and 
4000  volts  from  phase  to  phase.  Thla 
system  had  the  great  advantage  of  utiliz- 
ing the  standard  2200-volt  transformers  on 
the  distributing  mains  and  yet  having  the 
advantage  of  4000-volt  distribution  on  the 
feeder  system.  Two  single-Phase  feeders, 
having  as  such  a  combined  load  capacity 
of  BOO  kw.  had  a  capacity  of  900  kw.  when 
combined  as  a  four-wire  three-phase  feed- 
er with  only  75%  as  great  loss  of  energy. 
""  '     ■" " "  been  adopted  in  r "* 


.„   . 60-cycle  t ...  -   

universal  for  general  distribution  pur- 
poses in  America,  and  alternating  current 
la  distributed  In  all  parts  of  cities  and 
towns  except  those  larger  cities  in  which 
Edison  d-c.  systems  were  originally  started 
In  the  more  built  up  portions  where  the 
load   Is  very  concentrated. 

Single-phase  mains  are  used  where  light- 
ing la  the  chief  load  and  three-phase  mains! 
where  there  is  power  as  well  as  light. 
Three  wire  delta-connected  systems  are 
used  In  smaller  cities  where  distances  do 
not  exceed  the  range  of  2300-volt  distri- 
bution and  the  capacity  of  three-wire  feed- 
ers Is  ample  to  carry  the  load  without 
undue  multiplication  of  feeders.  Three- 
wire    mains    are    cheaper    than    four- wire 

mined   by  mechanical  requirements  and   Is 

amply  large  for  electrical  requirements  at 
3100  volts. 

Tn  economy  of  operation  the  a-c.  systems 
are  not  far  different  from  the  Edison  d-c. 
system.  The  losses  at  maximum  load  are 
higher  in  the  d-c.  system  and  the  copper 
losses  during  a  year  are  about  double 
those      of     a     well     planned     a-c.     system. 


cores  of  the  transformers  of  a-c.  systems 
are  sufficient  to  approximately  make  up 
the  difference.  The  annual  efficiency  of  a 
large  city  system  Is  from  75  to  80%  be- 
tween   the    power-station    bus    and    con- 


T.— The  letter  T  is  used  as  a  symbol  for 
temperature.  The  form  t  Is  also  used  as 
an  abbreviation  and  symbol  for  time, 
usually  measured  In  seconds. 

T.  A  B. — Trade  name  for  flexible  con- 
duit and  conduit  fittings  manufactured  by 
the  Thomas  &  Betts  Co.,  63  Vesey  St.. 
New  York.   N.  Y. 


When  writing  to  manufacturers  please 

mention  the 
EMF  ELECTRICAL  YEAR  BOOK 


T.  A  W.  ELECTRICAL  MFQ.  CO.,  INC. 
—Santa  Ana,  Cal.  Manufacturer  of  heating 
device  plugs.  President,  C.  E.  Treat;  sec- 
retary. Miss  M.  Walkinshsw.  Main  office, 
Register  Bldg.,  Santa  Ana.  Cal.  Branch 
office.    4503   Ravenswood  Ave.,   Chicago,   Ml. 

TA.— The  form.  Ta  Is  the  chemical  sym- 
bol for  the  metallic  element   tantalum. 

TABER  PUMP  CO.— Buffalo,  N.  Y. 
Manufacturer  of  electric  pumps  and  groom- 
era.  Business  established  1858.  President. 
B.  C.  Taber;  vice-president,  William  F. 
Traudt;  secretary  and  treasurer,  P.  B. 
Wurst. 

TABLE  CLAMPS.— See  Clamps,  table 
(push-button). 

TABLE   LAMPS.— See  Lamps,   table  and 

TABLE  STOVES.— See  Stoves,  electric 
disk  or  table. 

727 


TABLES,  CHOCOLATE  DIPPING, 
ELECTRICALLY  HEATED.  —  Chocolate 
and  bonbon  coatings  must  be  maintained 
at  a  very  close  and  uniform  temperature. 
This  can  be  accomplished  best  by  electri- 
cally heated  dipping  and  coating  pans 
which  can  be  maintained  at  the  desired 
temperature  without  heating  the  adjacent 
atmosphere  which  is  objectionable  In  the 
dipping  room  which  must  be  moderately 
cool  bo  that  the  coatings  will  set  quickly 
and  properly.  The  tables  are  ordinary 
wood  tables  of  suitable  constiuctlon  con- 
taining one  or  more  dipping  and  coating 
pans. 

Manufacturers: 

CUTLER- HAMMER     MFG.     CO.,     THE, 

lzth   St.  *  St.  Paul  Ave.,  Milwaukee. 

Wis.    "C-II."    (See  display  adv.  pages 

1226-1230.) 
Electric    Heating   A   Mfg.    Co.,    Westlake 

A     Republican     Sts.,     Seattle.     Wash. 

"Apfel's." 


,  Google 
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TACHOMETERS 


ii  Chocolate  Heater 


- —Adv. 

Mabey  Electric  &  Mfg.  Co.,  968  Ft. 
Wayne  Ave..    Indlanapolia.    Ind. 

TABLES,  DISPLAY,  STATIONARY 
AND  REVOLVING.— To  attractively  dis- 
play a  number  of  products  such  products 
are  sometimes  mounted  on  specially  con- 
structed racks  or  tables  which  may  be 
placed  In  the  aisles  or  windows  of  the 
electrical  store.  Some  of  these  have  plate 
glass  or  mirrored  glass  tops.  To  more 
easily  attract  attention,  or  to  display  a 
greater  variety  of  goods  such  stands  and 
tables  are  frequently  revolved  by  belting 
the  central  standard  or  shaft  to  an  elec- 
tric motor,  usually  concealed  beneath  the 
base  of  the  stand. 

Manufacturer: 


TABLES  DRAFTING.— Tables  designed 
especially  for  mechanical  or  architectural 
drawing,  and  used  largely  In  engineering, 
manufacturing  and  utility  drafting  rooms. 
Some  stylrs  are  built  with  adjustable  tops 
that  can  be  tilted  at  an  angle  to  suit  the 
convenience  of  the  draftsman.  For  very 
large  boards  they  are  sometimes  equipped 
with  an  exactly  horizontal  straight  edge 
that  travels  over  the  board  In  place  of  the 
commonly  used  T-square. 
Manufacturers: 
American    Drafting    Furniture    Co.,    Inc.. 

103   Mill   St.,   Rochester,   N.   Y. 
Cole   Co..    The   H.,   Columbua.    Ohio. 
Dictsgen    Co.,    Eugene,    168    W.    Monroe 

St.,   Chicago.   III. 
Economy  Drawing  Table   &  Hfg.  Co.,   S. 
Center   St..    Adrian.    Mich.    "Economy." 
Pease    Co.,    The  C.    F.,    829    N.    Franklin 

St..  Chicago,  111. 
Post  Co.,   The  Frederick,   819   S.  Wabash 

Ave..    Chicago.    HI. 
Rleker     Instrument     Co.,      1819-21     Fair- 
mount  Ave.,   Philadelphia,   Pa. 
Washburn  Shops,   The,   Worcester,  Mass. 
"Worcester." 

POWER.— See 

TABLES,   SEWING-MACHINE    POWER. 

—See  Sewing-machine  power  tablea. 

TABLES.     TRANSFER,     ELECTRICAL- 
LY   OPERATED.— In    railway    ear    houses, 


fer   c 


3    from 


r  work  track  to  another  without 

inconvenience  of  switches  and  curves, 
which  occupy  much  ground  space.  A 
transfer  table  or  platform  Is  built,  having 
a  pair  of  rails  matching  those  of  the 
storage  tracks,  and  shifting  past  them  on 
a  lower  set  of  rails  laid  at  right  angles 
to  them.  By  means  of  an  electric  motor 
and  controller  mounted  on  the  transfer 
table,  It  Is  brought  opposite  any  one  of 
the  storage  tracks  and  the  car  It  la  desired 
to  move,  run  out  onto  It.  After  shifting 
to  a  point  opposite  the  proper  track  the 
car  is  moved  off  Into  the  new  location. 
These  transfer  tables  are  equipped  with  a 
traction  motor,  a  controller  In  an  Oper- 
ator's cab  at  one  end  and  a  trolley  pole 
extending  up  from  the  cab  to  an  over- 
head  trolley  wire. 

Manufacturers: 

AMERICAN  BR  I  DOE  CO..  80  Church 
St.,    New    York,    N.    T.       (See    display 


adv.   ] 


I    1867.) 


Nichols  ft  Brother,  George  P.,  2139  Ful- 
ton St.,   Chicago,   m. 
Whiting  Corporation,  Harvey,  III. 


motor- driven  tab  ulat  Ir  „ 
chines.  Subsidiary  of  Computing- Tabulat- 
ing-Recording  Co..  GO  Broad  St..  New 
York.  N.  T.  President  and  general  man- 
ager, Thomas  J.  Watson:  vice-president, 
George  W.  Falrchild;  secretary  and  treas- 
urer, James  S.  Ogshury.  Factories.  Endl- 
cott.   N.   Y.;   Washington.   D.   C. 

TABULATING  MACHINES,  MOTOR- 
DRIVEN.— These  are  machines  used  to 
tabulate  results  obtained  In  the  analysis 
of  certain  business  conditions,  surveys. 
reports,  etc.  They  are  driven  by  small 
fractional-horsepower    motors.       The    ma- 

forated-  cards    according    to    any    desired 
system,   to   select   cards  representing  cer- 
tain articles  or  classes  of  items  or  certain 
conditlnns,   and   tabulate  these   results. 
Manufacturers: 
BIDDLE,    JAMES    G.,    1211-13    Arch    St., 

Philadelphia.    Pa.      "Jagabl." 
International      Business      Machines      Co., 
Ltd.,  Royce  St.  &  Campbell  Ave..  West 
Toronto,    Ont.,    Can.      "Hollerith." 
Powers     Accounting    Machine    Co.,     Inc., 

IS 7  S.  LaSalle  St.,  Chicago.  III. 
Schaeffer    &    Budenberg    Mfg.    Co.,    Inc., 

Brooklyn,    N.    Y. 
Tabulating  Machine   Co.,    The.    50    Broad 

St..   New   York.   N.   Y.      "Hollerith." 
TACHOMETERS.  — These      are      Instru- 
ments for  showing  the  speed  of  a  rotating 
body.       Classified    according    to    operation 
-   -    of   three   types.    "' 


brating  reed  and  electrical.  Classified  ac- 
cording to  the  character  of  their  readings, 
they  are  either  Indicating  or  recording: 
the  former  show  the  speed  at  any  Instant; 
the  latter  make  a  graphic  record  of  the 
speed.  Tachometers  of  alt  types  almost  in- 
variably read  In  revolutions  per  minute 

TACHOMETERS,    CENTRIFUGAI The 

centrifuKnl  typi-  is  of  two  forms,  one  con- 
sisting of  revolving  ■  •■ighta  on  the  ends 
of  levers,  as  In  Walt's  governor.  The 
movement  of  the  weights  Is  transmitted  to 
a  poinler  which  moves  over  a  scale  grad- 
uated in  speed  In  the  other  or  liquid 
form  a  small  centrifugal  pump,  Operated 
from  ihi'  shaft  whos.r  sliced  Is  desired,  dis- 
charges a  liquid  into  a  vertical  tube,  the 
height  of  th<'  column  of  liquid  Indicating 
the  speed.  The  centrifugal  weight  type  Is 
the  oldest  type  of  tachometer  and  Is  still 
widely  used,  although  not  as 
the  reed  or  electric  types. 

Manufacturer*: 


Dead-beat  action.     Convent 


"Jagabl"  Type  C  Tachometer 

ent  to  use.  Each  Instrument  has  three 
ranges,  the  change  from  one  to  another 
being  made  by  a  special  gear  ahirtlng 
device.     Standard  ranges  up   to   12,000 


Bowsher    Co.,    The    N.    P.,    South    I 


Electric  Tachometer  Corp.,   The.   210  N. 

11th  St.,  Philadelphia,  Pa.  "Tetco.1' 
Jones-Motrola,  Inc.,  89  W.  3Gth  St..  New 

York,   N.  Y.      "VIctomeler." 
Maaon     Regulator     &     Engineering     Co., 
Ltd.,    The.    18E-68    Dagenais    St.,    Mon- 
treal, Que..  Can. 
McDonnell      Odometer      Co.,      3601-08      8. 
Kedzle      Ave..      Chicago,     111.       "Light- 
ning."   "Precision." 
National     Gauge     Co.,     (00     Pacific     St.. 

Brooklyn,    N.    Y. 
Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 

mantown,    Philadelphia,.  Pa. 
Rleker     Instrument    Co..     1919-21    Fair- 
mount  Ave..   Philadelphia.   Pa. 
SchaefTer   &    Budenberg   Mfg.   Co.,    Inc., 

Brooklyn.   N,  Y. 
Stlcht  &  Co.,  Herman  H.,  IE  Park  Row, 

New   York,   N.   Y.     "Standee." 
THOMPSON -LEVERING    CO.,    327    Arch 
St..   Philadelphia.   Pa.     "T-L  Co."   (See 
display  adv.   page  1286.) 
Veeder    Mfg.    Co..    Sargeant    &    Garden 

Sta.,   Hartford,   Conn, 
Williams,      Brown     &     Earle,      Inc.,      818 

Chestnut   St.,    Philadelphia,    Pa. 
Zernlckow,  O..   15  Park  Row,  New  York. 

N.    Y.      "O-Z." 
TACHOMETERS,       ELECTRIC,       INDI- 
CATING.— The   simplest    form   of    an    elec- 
tric tachometer  is  a  direct-driven  magneto 
generator  connected   to  a  voltmeter  which 
indicates   the  speed  instead  of  volts.     In- 
stead   af    a    voltmeter,    a    reed    frequency 
meter  may  be  operated  by  the  magneto  or 
other  small   alternator  which   is  driven   by 
the    shaft    whose    speed    is    desired.       The 
scale    of    the    magneto- voltmeter    type    la 
very  uniform  throughout  Its  normal  range. 
Manufacturers: 
Adslt    Laboratories,    The,    82S    Hennepin 

Ave.,   Minneapolis,   Minn. 
BIDDLE,    JAMES    O..    1211-18    Arch    St., 

Philadelphia,    Pa.      "Frahm." 
Brown    Instrument   Co.,    The,    Philadel- 
phia, Pa.      "Brown." 
Electric  Tachometer  Corp.,   The.   810   N. 

11th  St..  Philadelphia.  Pa.  "Tetco." 
Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 
HOLTZER-CABOT   ELECTRIC  CO.,    12G 

Atnory   Stl,   Boston,   Mass. 
Jones-Motrola,  Inc.,  29  W.  85th  St.,  New 

York,  N.   Y.     "VIctometer." 
Nicholas   Power    Co.,    Inc.,    DO    Gold    St., 

New  York,    N.   Y. 
Precision     Thermometer    A     Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.    "Prlnco." 
Queen-Gray  Co.,   64-70  Johnson  St.,   Ger- 
man town,    Philadelphia,    Pa. 
Rleker     Instrument     Co..      1919-21     FaJr- 

mount  Ave.,   Philadelphia,  Pa. 
Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park,  Newark,  N.  J. 
Williams.      Brown     &     Earle,      Inc.,     (IS 

Chestnut  St.,  Philadelphia.  Pa. 
TACHOMETERS,  ELECTRIC,  RE. 
CORDING— The  voltmeter  type  of  sleo- 
trlc  tachometer  may  be  made  recording 
by  attaching  to  the  pointer  some  marking 
device  and  a  clock -operated  strip  of  paper, 
thus  giving  a  graphic  record  of  the  speed 
In  the  same  way  as  other  graphic  Instru- 
ments record   the  current,  voltage,  power. 


The,    Philadet- 


ESTERLINE- ANGUS  CO.,   THE,  Lemoke 

Annex,  Indianapolis,  Ind. 
Nicholas   Power   Co,    Inc.,    90   Gold    St., 

New   York.    N.   Y. 
Precision     Thermometer     &     Instrument 
Co.,  1434  Brandywine  St.,  Philadelphia, 
Pa.      "Prlnco." 
Rleker     Instrument     Co.,     1919-21     Pair- 
mount    Ave.,    Philadelphia.    Pa. 
Williams.     Brown     &      Earle,      Inc.,      918 

Chestnut  St.,  Philadelphia,  Pa, 
TACHOMETERS,  VIBrlATINQ-REED— 
The  reed  type  of  tachometer  Is  essentially 
the  same  as  the  reed  type  of  frequency 
meter,  which  can  be  used  on  s-c.  gener- 
ators directly  since  the  speed  and  fre- 
quency are  connected  by  the  relation 
n=f/p,  where  n  Is  the  speed  in  revolu- 
tions per  second,  f  the  frequency  In  cycles 
per  second,  and  p  the  number  of  pairs  of 
poles.  For  other  machines  the  reed  tach- 
ometers are  belted  to  the  shaft  and  the 
reed  Is  set  In  vibration  by  some  mechan- 
ical  device. 
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"Frahm"   Tachometer 


Cach   Instrument   to   machine,    and   thai 
"     '  "      Less  likely  to  need 

her  type.    Especially 


suited  for  st< 

TACKS,  INSULATED. — Double  or  sin- 
gle-pointed tacks  provided  with  sleeves, 
washrrs  or  caps  of  fiber  or  other  Insulat- 
ing; materiel  lor  use  In  supporting  the 
wires  of  bell,  anifunciator  or  other  low- 
tension  signal  circuits  on  walls  or  other 
surfaces.  Their  Insulation  is  not  designed 
for  voltages  above  about  IB.  therefore, 
these  tacks  should  not  be  used  for  light- 
ing or  other  circuits  exceeding  this  va.ue. 

Manufacturer: 

Queen-Gray  Co.,  64-70  Johnson  St.,  Oer- 
mantown,   Philadelphia,    Pa. 

TACO  MA.— Trade  name  for  oil  cups. 
manufactured  by  the  D.  T.  Williams  Valve 
Co..    Cincinnati,    Ohio. 

TACONY  STEEL  CO.— Philadelphia,  Pa. 
Manufacturer  of  steel  for  springs,  eto. 
President.  J.  B.  Warren;  vice-president, 
and  treasurer,  George  Sat(erthwalte;  sec- 
retary. Henry  T.  Stetson.  Main  office, 
1417  Sa.nsom  St.,  Philadelphia,  Pa.  Branch 
offices.  Boston,  Mass.;  New  York,  N.  Y.; 
Cleveland,    Ohio. 

TAFT-PIERCE  MFQ.  CO.,  THE.— Woon- 
socket.    R.    I.     Manufacturer   of   magnetic 


and  recording  thermometers.  Main  office, 
18-B8  Bird  St..  New  York,  N.  Y.  Brand 
offices,       Boston,       Mass.;       Chicago.       Ml. 


TAGS,  CABLE,  CIRCUIT,  POLE  AND 
WIRE. — In  large  systems  and  on  long 
lines  it  Is  desirable  to  number  the  poles 
and  circuits.  On  long  lines  it  Is  usual 
to  number  every  fifth  or  tenth  pole,  thus 
making  It  easy  to  identify  any  pole  In  the 
line  by  stating  its  position  with  regard  to 
the  nearest  numbered  pole.  Circuit  num- 
bers placed  on  crosaarms  are  of  value 
where  men  are  shifted  from  time  to  time 
and  the  system  Is  too  large  to  be  familiar 

Painted  stencil  numbers  Or  separate 
tags  are  used.  The  tags  are  made  In  vari- 
ous forma,  brass  and  .enameled  steel  being 
the  most  common.  They  are  also  fastened 
to    cables    In    manholes. 

Manufacturers; 

Benedict  Mfg   Co.,  Bast  Syracuse,  N.  T. 

Dennlson    Mfg.    Co.,    Framlngham.    Mass. 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..    Chicago,    111. 

Molse-Kllnkner  Co..  369  Market  St.,  San 
Francisco.  Cal. 

Railroad  Supply  Co.,  The,  203  S.  Dear- 
born St.,  Chicago,   Dl. 

TAOS.  SHIPPING,  FACTORY.  ETC.— 
These  tags  are  used  In  enormous  num- 
bers for  price  tags,  shipping  tags.  etc. 
They  are  usually  made  of  heavy  paper 
or  brlstol  board  on  which  la  printed  a 
form  for  filling  in  the  information  the  tag 
Is  to  convey  and  are  attached  to  the  ar- 
ticle by  a  string  or  wire  through  a  hole 
in  the  tag,  though  some  tags  such  as 
shipping  tags,  attached  to  boxes,  are 
usually    tacked    on. 

Manufacturers; 

American  Tag  Co..  ens  S.  State  St.,  Chi- 
cago, Ml. 

Dennlson    Mfg.    Co.,    Framlngham,    Mass. 

International  Tag  Co.,  319-329  N.  Whip- 
ple St..  Chicago,  111.  "I-T,"  "Duo 
Safety." 


TAILORS'    IRONS — See    Irons,    electric 

pressing,  tailors'. 

TAILORS'  SEWING  MACHINES.— See 
Sewing  machines,'  motor- driven,  tailors', 
shoemakers',  hatters',  etc. 

TAJ l. RACE. — A  canal  or  tunnel  for  con- 
ducting water  from  the  turbines  or  down- 
stream ports  of  a  water-power  plant  to 
the  point  where  It  Is  discharged  back  into 
the  stream.  Tallraces  are  carefully  de- 
signed in  order  thai  this  may  be  accom- 
plished with  a  minimum  sacrifice  of  head. 

TAKAMtNE  COMMERCIAL  CORP.— 120 
Broadway.  New  York.  N.  Y.  Manufacturer 
of  electric  control  equipment,  elevator 
safety  and  signaling  devices,  etc.  Presi- 
dent.   Bben    T.    Takamlr. .  .    _ 

~    Iney  B.   Carragan. 


TALC— Talc  Is  a  hydrous  magnesium 
silicate,  containing  In  Its  pure  state  about 
63%  of  silica,  32%  of  magnesia.  5%  of 
combined  water,  Roapstonc.  French  chalk 
and  lava  are  all  forms  of  talc.  It  Is  used 
occasionally  for  electrical  Insulation.  In  the 
form  of  barriers  for  switches,  or  In  slabs 
for  switch  cells  and  bus  compartments. 
Talc  will  withstand  very  high  tempera- 
tures; It  Is  not  anVcted  by  acids,  oils  or 
alkalies,  and  is  easily  machined  or  drilled. 

TALC  PRODUCTS  CO.— 7  Hanover  St., 
New  York.  N.  Y.  Manufacturer  of  pow- 
dered soapstone,  etc.  President  and  gen- 
eral manager,  H.  B.  Barling.  Factory. 
Glendon,    N.   C. 

TALLMAN  BRASS  4  METAL,  LTD.— 
Wilson  St..  Hamilton.  Ont.,  Can.  Manu- 
facturer of  lighting  fixtures,  fixture  fit- 
tings and  parte,  metal  stamping*,  etc. 
President.  J.  N.  Tallmsn;  vice-president. 
W.  N.  Tallman;  secretary,  treasurer  and 
general  manager.  A.  H.  Tallman;  sales 
manager.  G.   McKnlght. 

TAMARACK.— Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Wllllama  Valve 
Co.,   Cincinnati,  Ohio. 

TAMPING  BARS.— See  Bars,  pole  or 
nost  hole,  digging  and  tamping;   Bars,  tie 

TAN.— Contraction  of  tangent,  a  trigo- 
nometric function,  when  referring  to  the 
tangent  of  a  particular  angle,  as  tan  8, 
tan   IB". 

TANDEM. — A  term  used  to  designate 
connection  of  one  winding  of  one  machine 
to  a  different  winding  of  another.  With 
two  Induction  motors,  for  example,  the 
secondary  of  one  motor  Is  connected  to 
the  primary  of  a  second  motor,  the  object 
being  to  obtain  a  lower  sp?ed  than  that 
given  by  one  alone.  This  Is  also  called  a 
cascade   or    a    concatenated   connection. 

TANDEM.— Trade  name  for  oil  cupa 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,  Cincinnati.  Ohio. 

TANGENT.— (1)     A     straight     line     that 


Just 


j  the 


Is.    therefore,    at    right    angles   to    the 

radius  at  the  point  of  contact.  (2)  One 
of  the  three  most  used  trigonometric  func- 
tions. In  a  right-angled  triangle  the  tan- 
gent of  one  of  the  acute  angles  is  the 
ratio  of  the  distant  leg  (side  opposite  the 
the  angle  considered)  to  the  adjacent  leg 
(side  between  this  angle  and  the  right 
angle).  When  referring  to  a  particular 
angle  the  contracted  form  tan  Is  almost 
Invariably  used,  as  tan  1E°=1. 
TANGENT  GALVANOMETER See  Gal- 


TANK      ALARMS.— See      Alarms,      tank, 
high  and   low  water. 
TANK   SWITCHES.— See   Switches,   tank 

TANK  LESS.— Trade     name     for     motor- 

the   C.   M.    Sorensen   Co..    Inc..    177  E.    S7th 
St.,    New   York.   N.  Y. 

TANKS,  ELECTROPLATERS'— These 
are  the  tanks  used  to  contain  the  electro- 
plating solution,  In  which  the  objects  to 
be  plated  are  hung.  For  small  work  they 
may  be  Of  various  materials,  as  required, 
and  are  usually  made  In  a  single  piece, 
but  for  large  work  they  are  usually  made 
from  wood,  lead-lined  for  certain  acid  so- 
lutions, or  coated  Inside  with  prepared 
asphaltum  for  alkaline  solutions.  The  walls 
of  large  tanks  are  usuall"  2  to  8  ins.  thick, 
made     from     Belected,     kiln -dried    lumber. 


Manufacturers: 

Alberene  Stone  Co..  228  E.  23rd  St.,  New 

York,    N.   Y.      (Soapstone.) 
Bennett-O'Connell    Co.,    3600    S.    Morgan 

St.,  Chicago.  III. 
Canadian    Hanson    &    Winkle    Co.,    Ltd., 

The.  Toronto,    Ont.,  Can. 
Connecticut  Dynamo  &  Motor  Co.,  The, 

Lyons  Ave.  &  Colt  St.,  Irvlngton.  N.  J. 
General    Platers'    Supply    Co..    Inc.,    489- 

493  Broome  St.,  New  York,  N.  T.     "G. 

P.  S." 
Llttlcford    Bros.    453    E.    Pearl    St.,    Cin- 
cinnati.   Ohio. 
Munning  &  Co.    A.  P..  Church  St..  Mata- 

wan,  N.  J.     "Optlmua." 
National  TanTt  &  Pipe  Co..  275  Oak  St., 

Portland,   Ore.     "National  Quality." 
U.     S.     Electro     Galvanising     Co.,     2B-34 

Stockton  St.,  Brooklyn.  N.  Y. 


having  suitable  piping 
connections  for  use  with  automatically 
controlled  motor-driven  water  service 
pumps.      The    tanks    are    designed    to    trap 

pressed  by  the  confined  water,   giving  rise 
to    pressure    which    will    force    the    stored 
water  through  the  systems. 
Manufacturers: 
Fabricated     Steel     Products    Corp.,     Lee- 

tonla.   Ohio.     "Treat   'Em  Rough." 
Fort    Wayne    Engineering    &    Mfg.    Co., 
Inc.,  6th  &  Harrison  Sts..  Fort  Wayne, 
Ind. 
Graver    Corp.,    East    Chicago.    Ind. 
Hanson  &  Van  Winkle,  Newark.  N.  J. 
Kirk     &     Blum     Mfg.     Co..     284B     Spring 

Grove   Ave..  Cincinnati.   Ohio. 
Koven 

Jerse„     „.,. .    _       . 
Llttlcford   Bros.,    453   E   Pearl   St.,   Cin- 
cinnati.  Ohio. 
Stevens  Tank   &  Tower  Co..    9-23  Center 

St..  Auburn.   Me.      "DlrlgO." 
TANKS      LEAD-LINED.     FOR     LARGE 
STORAGE    BATTERIES,    ETC.— Most  ma- 
terials   are    quickly    affected    by    the    sul- 
phuric  scl"        '    "  ' 


made    from 


mil    batte.,     ... 

neither  "of  "these"  materials  Is  suitable,  on 
account  of  their  brltlleness.  for  the  cells 
or  tanks  required  for  large  batteries. 
These  tanks  are  strongly  built  from  treated 
wood  and  lined  with  heavy  Bheet  lead, 
bent  and  burned  together  to  lit.  Lead  is 
the  only  cheap  and  common  metal  suited 
to  this  purpose.  It  Is  also  widely  used  in 
other  tanks  containing  weak  acids  for 
electrolytic  or  other  manufacturing  pur- 
Manufacturers; 
General   Platers'    Supply   Co..    Inc..   489- 

493  Broome  St..  New  York.   N.  Y. 
Globe  Chemical  Co.,   727   Ridgeway  Ave., 

Cincinnati,   Ohio. 
Munning  &  Co.,  A.  P.,  Church, St.,  Mata- 

wan,  N.  J. 
TANKS,  MISCELLANEOUS.  POWER 
HOUSE. — A  variety  of  tanks  are  required 
in  connection  with  the  ordinary  power 
plant.  These  are  generally  made  of  Bteel 
and  are  used  for  storage  purposes  and  In 
connection  with  various  circulating  sys- 
tems. Where  compressed  a!r  Is  used,  riv- 
eted or  welded  tanks  are  used  for  stor- 
age. Poor  water  supply  In  some  localllies 
i-akes  it  necesaary  to  have  tanks  for  the 
storage  and  treatment  of  the  water  to  re- 
move the  Impurities  bv  filtering,  distilling 
or  by  various  chemical  treatments.  Lu- 
bricating and  Insulating  oils  are  ordinar- 
ily kept  in  sheet  steel  tnnks.  both  for 
Storage  purposes  and  for  filtering  and  de- 
hydrating for  reuse. 
Manufacturers: 


American   Welding  Co..    Carbondale.    Pa. 

(High  pressure.) 
Biggs    Boiler   Works    Co.,    Akron.    Ohio. 

"Biggs." 
Blaw-Knox    Co.,    Farmer's    Bank    Btdg., 

Pittsburgh.   Pa. 
Bowser   &   Co.,    Inc.,    S.    F.,   Crelghton   & 

Bowser  Aves..   Fort  Wayne.   Ind.    (Oil.) 
Chicago   Tile  Arch   Furnace   Co.   821   W. 

Austin  Ave..   Chicago,   ill. 
Coat  es  vllle     Boiler     Works.      Coatesville. 

Pa. 

Codd   Co.,   E.   J..   700-708   S.  Caroline   St., 

Baltimore.   Md. 
Cole  Mfg.  Co..   B.  D..  Newnan.  Ga. 
Continental  Pipe  Mfg.  Co..  Seattle,  Was 


.TgtC 


EMF  ELECTRICAL  YEAR  BOOK 


Dillon  Steam  Boiler  Works,  D.  M„  Fitch- 
burg.   Mass. 

Dover  Boiler  Works.  Dover,  N.  J. 

Down Ingt own  Iron  Works.  Inc.,  Down- 
I  net  own.   Pa. 

Fabricated  Steel  Products  Corp..  Lee- 
tonia,    Ohio.    "Treat    'Em    Rough." 

Freeman  Mfg.  Co.,  Racine.  Wis. 

Furm  an -Fisher  Corp.,  30  Church  St., 
New    York,   N.   T. 

Goldie  ft  McCuIloch  Co..  Ltd..  The.  Gait. 
ont.,   ~ 


Ind. 
Hamler  Boiler  A  Tank  Co.,  SBth  ft  Hal- 

sted   Sts.,   Chicago.   111. 
Heine    Safety    Boiler    Co.,     5315    Marcus 

Ave.,    St.    Louis,    Mo.    "Heine." 
H.    S.    B.    W.— Cochrane    Corp.,    lTth    St. 

ft     Allegheny    Ave.,     Philadelphia,     Pa. 

"Cochrane." 
International    Engineering    Works.     Inc., 

Waverty    St..    Framlngham,    Mass. 
Koven    A    Bro.,    L.    O.,    154    Ogden    Ave., 

Jersey  City,  N.  J. 
Lancaster  Iron  Works,  Lancaster,  Pa. 
Llttleford    Bros.,    453    B.    Pearl    St..    Cin- 
cinnati, Ohio. 
Lookout  Boiler  &  Mfg.  Co.,  Chattanooga, 

Tenn. 
National   Tank  ft   Pipe  Co.,   276  Oak  St., 

Portland,  Ore.  "National  Quality." 
Nugent  A  Co..  Inc..  William  W..  146  W. 

Superior   St..   Chicago.   111. 
O'Brien    Boiler    Works    Co.,    John.     1801 

N.    Uth   St.,   St.    Louis,   Mo. 
Ormsby   Co.,    Lid.,    The    A.    B.,    48    Abell 

St..     Toronto,     Ont.,     Can.       (Trans- 
former. ) 
Petroleum  Iron  Works  Co..  The.  Drawer 

533,    Sharon,    Pa. 
Pittsburgh -DesM nines  Steel  Co..  404  Ross 

St.,   Pittsburgh,  Pa. 
Reeves  Bros.  Co.,  338  Hush  St.,  Alliance. 

Ohio. 
Ruemmell-Dawley    Mfg.    Co..    The.    3B11 

Chouteau  Ave..  St.  Louis,  Mo. 
Spokane  Culvert   A   Tank   Co.,   Spokane, 

Stevens  Tank  A  Tower  Co.,  9-23  Center 
St..  Auburn,  Me.   "Dirigo." 

Struthers- Wells   Co..    Warrefi.    Pa. 

Tide  Water  Iron  Works,  725  Jefferson  St., 
Hoboken.   N.  J. 

Tread  well  Construction  Co..  Midland.  Pa. 

United  Conveyor  Corp.,  Old  Colony  Bldg.. 
Chicago.   111.   "De  Luxe." 

Walsh  ft  WHdner  Boiler  Co..  The,  Chat- 
tanooga,   Tenn. 

Wendnagel  ft  Co.,  600  W.   22nd  St.,  Chl- 

TAN  NATE.— Trade  name  for  leather 
belting,  straps  and  washers  manufactured 
by  J.  E.  Rhoads  &  Sons.  12  N.  3rd  St., 
Philadelphia,    Pa. 

TANNER  A  CO.,  WILLIAM  F.— Balti- 
more. Md.  Manufacturers  of  panelboards. 
switchboards,  etc. 

TANNEWITZ  WORKS,  THE.—Orand 
Rapids,     Mich.     Manufacturers     of     motor- 

TANTALUM     LAMPS. — See    Lamps,     tn- 

TAPA  LOO.— Trade    name    for    pyrometer 

recorders  manufactured  by  the  Wllson- 
Maeulen  Co..  Inc.,  730  E.  143rd  St..  New 
York,   N.   T. 

TAPE,  ASBESTOS.— A  tape  having  a 
base  of  asbestos  fiber,  which  for  hrfat- 
resistfng  qualities  is  much  superior  to 
paper  and  cloth  tapes.  Various  impregnat- 
ing and  cementing  compounds  are  used 
with  the  woven  base,  some  being  applied 
after  the  tape  Is  In  place  on  an  armature, 
magnet  coll  or  heating  unit  or  wherever 
It    is    to   be   used. 

Manufacturer*: 

American  Insulation  Co..  Roberts  Ave. 
&    Stokley   St..    Philadelphia.    Pa. 

Bartlett.    Inc..    H.   N.,    19   Park    PI.,   New 

York.  N.  Y. 

BRISTOL  CO.,  THE,  Waterbury,  Conn. 
(See  display   adv.   page    1286.) 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  ft  Myler  Sts..  Hamilton,  Ont.,  Can. 

CHICAGO  MICA  CO.,  11-21  Water  St.. 
Valparaiso.  Ind.  "Champion."  (See  dis- 
play  adv.   page  1320.) 

Dagnall  Asbestos  &  Insulation  Co..  316 
L«  gauche  tier  e  St.,  W„  Montreal,  Que.. 
Can. 

D  &  W  FUSE  WORKS  OF  GENERAL 
ULEt'TKlc  CO..  Providence,  R.  I. 
"Reltatape"  Is  a  heat-resisting  Insulat- 


ing material  having  asbestos  fiber  as  a 
base.  Through  special  treatment  a 
very  high  temperature  is  required  to 
destroy  this  tape.  It  can  be  furnished 
in  any  desired  thickness  from  10  to  25 
mils.  Its  thinness  and  flexibility  make 
It  an  admirable  material  for  Insulat- 
ing the  covers  and  terminals  of  all 
types  of  coils,  and  for  Insulating  be- 
tween turns  on  flat  wound  motor  colls. 
Deltatape  can  be  furnished  in  widths 
ranging  from  \  in.  to  1%  In.  Prices 
' '— -     luoted    on    applica- 


)   A   Rubber  Corp.,    1 


Hon.— Adv. 
Dominion  As 

Nassau  St.,  New  Y. 
DOWNEY    CO.,    GILBERT   H.,   7   S.    17th 

St.,  Philadelphia,  Pa. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady. N.   Y.   (See  adv.  pages  1203-1223.* 
Good    Mfg.    Co.,    The,    160    N.    Wells    St.. 

Chicago.  III. 
Johns-Man  ville,     Inc.,     Madison    Ave.     & 

41st    St.,    New    York,    N.    Y. 
Kramlg  ft  Co..  R.  E.,   8th  St.  A  Eggles- 

ton  Ave.,  Cincinnati,  Ohio. 
Mitchell-Rand    Mfg.    Co.,    18    Vesey    St., 

New   York,   N.   Y.      "Shield  Brand." 
ROOKBBSTOS    PRODUCTS    CORP..    P. 
O.     Drawer    1102,    New    Haven.     Conn. 
Vulcan  Asbestos   Mfg.   Co.,  95  Broad  St., 

New  York.  N.  Y. 
WESTJNOHOUSB  ELECTRIC  ft  MFQ. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 
TAPE,  COTTON  (SURGICAL  WEB, 
STAY  BINDING,  WEBBING.)— The  vari- 
ous forms  of  cotton  insulating  tapes  are 
classified  according  to  the  weave,  and  the 
threads  are  usually  arranged  in  three  dif- 
ferent ways,  straight,  blused  or  webbed. 
When  untreated,  these  tapes  are  hygro- 
scopic and  therefore  are  not  entirely  satis- 
factory unless  impregnated  or  protected 
from  moisture.  Their  main  use  Is  for 
binding  field  and  armature  colls  and  for 
mechanical  protection.  Surgical  tape  or 
web  is  closely  woven  tape  of  the  herring- 
bone pattern.  Webbing  is  the  strongest 
form  of  woven  tape  and  does  not  stretch 
readily.  This  Is  used  considerably  for 
binding  transformer  coils,  or  In  other 
places  where  there  are  large  mechanic  il 
stresses.  Stay  binding  Is  another  form  of 
webbing,    but    usually    Is    not    as    closely 

Manufacturers: 

Adamson  ft  Co.,  Joseph,  Columbia  ft 
Ave..  Philadelphia,  Pa. 
.  .  WEBBING  CO.,  Pawtucket. 
Awebco  (Blue  Label)  tapes,  and 
webbings  made  to  spec!  neat  ions  of  some 
>f  the  largest  electrical  concerns'  Their 


i    (Blue    Label)    Tapes 


factory  n 


cognized  as  being  standard 


when 


)   Park   PL,   New 


Adv. 

Bartlett,    Inc..    H.    N„ 
York,  N.  Y. 

Barton,  F.  C„  66  Worth  St.,  New  York 
N.  Y.     "Lily  Brand." 

BELDEN    MFG.    CO..     2300    S.    Wester) 

Ave.,  Chicago, 

Boston  Armature    ....  . 
St.,   N.,   Boston,   Mass. 

Canadian  WestlnBhouse  Co..  Ltd..  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont..  Can. 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso.  Ind.  "Champion."  (See 
display  adv.  page  1320.) 

DOWNEY  CO..  GILBERT  H..  7  S.  17th 
St..   Philadelphia,   Pn. 

Empire  Mfg.  Co..  Lor-kport.  N.  Y. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (Sec  adv.  pages  1803-13*3.) 

Good  Mfg.  Co.,  The,  160  N.  Wells  St., 
Chicago.    Bl. 

Hoffman-Corr  Mfg.  Co..  312  Market  St.. 
Philadelphia,   Pa.     "Lion." 

Hope    Webbing    Co..    Providence.    R.    I. 
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Lambeth     Rope     Corp.,     New     Bedford. 

Mica   Insulator  Co..    68   Church   St.,    New 

York.   N.   Y. 
Mica    Insulator    Co.,    Vict orlavl lie.    Que.. 

Can. 
Mitchell-Rand    Mfg.    Co..    18    Vesey    St., 

New  York.  N,  Y. 
Pearce    Co.,    Inc.,    The    R.    T.,    12-16    E. 

Pike  St.,   Covington.   Ky.     "Pearce." 
Preston  Mica  Co.  Robert  K.,  804  Monad - 


an    Sts..   Rochester,   N. 

r-Co„  A.  O.,  88  Park  PI..  New 
York,    N.    T.       "Aosco." 
Sidebotham.  Inc..  John.  4317  Grlscom  St.. 

Frankford.    Philadelphia,    Pa. 
Sullivan  ft  Sons  Mfg.  Co..  J..  2224  N.  9th 

St.,   Philadelphia.  Pa.     "Star." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh.  Pa,    (See  display 
adv.   pages   1395-1403.) 
Windsor     Webbing     Co..     Beverage     Hill 

Ave.,  Pawtucket.  R.  I. 
TAPE,  FRICTION.— Cloth  fabric  In  nar- 
row tape  form  saturated  with  an  Insulat- 
ing adhesive  compound  and  used  in  wrap- 
ping Joints  made  In  electric  conductors. 
The  tape  Is  applied  to  cover  the  splice 
with  an  Insulation  practically  equal  to  that 
on  the  remainder  of  the  conductor.  Fric- 
tion tape  is  not  designed  for  high-voltage 
wires,  nor  Cor  wires  exposed  to  much 
moisture. 

Ackurate  Rubber  Co.,  Inc..  B53  Broad- 
way,  New  York,  N.  Y.    "Ackerman." 

Adamson  ft  Co.,  Joseph,  Columbia,  ft 
Germantown  Aves.,  Philadelphia,  Pa 

Bartlett.  Inc..  H.  N.,  19  Park  PI.,  New 
York,  N.  Y. 

Boston  Woven  Hose  ft  Rubber  Co..  Box 
607T,  Boston.  Mass.  "Armature,'  '"Bull 
Dog,"   "Magnet,"   "Service." 

Brach  Mfg.  Co.,  L.  S..  127-129  Sussex: 
Ave..   Newark.   N.   J.     "Newark." 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,   W.,  Toronto,   Ont..   Can. 

Canadian  Wesllnghousa  Co..  Ltd.,  San- 
ford  ft  Myler  Sts.,  Hamilton,  Ont.. 
Can. 

CHICAGO  MICA  CO.,  11-31  Water  St.. 
Valparaiso.  Ind.  "Champion."  (See 
display    adv.    page    1320.) 

Clifton  Mfg.  Co,,  65  Brookslde  Ave..  Bos- 


Rubber  Co.,  The.  1302  On- 
tario St.,   Cleveland.   Ohio. 

Dominion  Asbestos  ft  Rubber  Corp..  154 
Nassau  St.,    New  York.   N.  Y. 

DOWNEY  CO.,  GILBERT  H„  7  S.  17th 
St.,    Philadelphia,   Pa. 

Elkhart     Rubber     Works.     Elkhart,     Ind. 

GENERAL     ELECTRIC     CO..     Schenec- 
tady,  N.  Y.   (See  adv.  pages  1203-1223.) 
Good    Mfg.    Co.,    The.    160    N.    Wella    St., 


Chicn 


,  III. 


Goodall    Rubber   Co.,    Inc..    11th    ft    Race 

Sts.,   Philadelphia.   Pa. 
Hoffman-Corr  Mfg.    Co..    312  Market   St., 

Philadelphia.  Pa.     "Lion." 
Hope    Webbing    Co.,    Providence,     R.     I. 

Johns-Manvllle,    Inc.,    Madison    Ave.    A 

41st  St..   New  York.  N.  Y. 
Kerite   Insulated   Wire   &   Cable   Co..    50 

Church  St..  New  York,  N.  Y. 
Mica   Insulator  Co.,    68   Church   St..    New 

York.   N.    Y. 
Mica    Insulator    Co.,    Victorlavllle.    Que., 

Mitchell-Rand  Mfg.  Co..  18  Vesey  St., 
New   York.   N.    Y.    "Shield   Brand." 

New  York  Insulated  Wire  Co.,  114  Liberty 
St.,    New   York.    N.   Y.      "Grlmshaw." 

Okonlte  Co.,    The,   Canal  St.,  Passaic   N. 


Roehllng's    Sons    Co..    John    A..    Trenton, 

N.  J. 
St.   Louis  Rubber  Cement  Co..   SL  Louis. 

Mo.    "C.   O." 
Schlegel  Mfg.  Co..  The.  Collese  ft  Good- 


Standard   Underground  Cable  Co..  West- 
inghousc  Bldg.,  Pittsburgh,   Pa.  "Stan- 
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UNITED    STATES    RUBBER    CO.,     1790 
Broadway,    New    York,    N.    Y.      U.    S. 


( black),  "Utility" 
(black).  "Grey 
Perfection"    and 


(white),  for  out- 
side or  Inside 
general  electrical 
work.  These 
tapes   are  readily 


Insulating      qua! 

Itles  and   contalt 

tree    sulphur 


"Holdtlte" 

Friction  Tap*      --     - 
rode   copper  wire.     Standard" width" % 
In.      Any    width    furnished    on    order.— 

Van    Gleet   Bros.,    77th    St.    A    Woodlawn 

Ave..   Chicago,    111.     "Dutch   Brand  " 
WESTINGHOUSE    ELECTRIC    ft    MFG 
CO..     East     Pittsburgh,     Pa.      "DO,." 
(See  display  adv.   pages  139S-I402.) 
TAPE,    LINEN.— Linen    tapes,    or   linen- 
fin  J  shed      tapes     as     they     are     sometime  a 
called,   are   used   principally  for  coll  wind- 
ings   as    binders,    merely    because    of    their 
mechanical  strength  and  depending  for  In- 
sulating   Qualities    upon    the    varnish    or 
compound    with    which    they    are    impreg- 
nated.    These  tapes,  although  called  linen. 
are  often  made  of  cotton  and  are  now  tid- 
ing listed  as  such  by  some  manufacturers. 
Manufacturers : 
Adamson    ft     Co..     Joseph,    Columbia    & 

Qermantown  Aves.,  Philadelphia,  Pa 

ANCHOR     WEBBING     CO..     Pawtuckel 

R.  I.    Awebco  (Blue  Label).    The  term 

standard  applied  to  electrical  tapes  used 


by  the  < 


Awebco   (Blue   Label)   Linen   Tape 

manufactured  under  the  specifications 
of  some  of  the  largest  manufacturers 
of  electrical  machinery— Adv 
^ork.V"^  H"  V-  "  Park  Pl-  NeW 
Barton:  TC.'  65  Worth  St.,  New  York. 
N.    Y.      "Lily    Brand." 

AvDEN.„IMPG-  £°-    23W    S-    Western 
Ave..   Chicago,   HI. 

&J^0no.ArmatUre  Worka.  77  Washing- 
ton  St.,   N..   Boston.   Maas. 

t.anadian  General  Electric  Co.,  Ltd.,  212 
King    St.,    W.,    Toronto,    Ont.     Can 

Canadian  Westinghouse  Co..  Ltd..  San- 
g™   *   My'<*    Sts..     Hamilton.     Ont.. 

CHICAGO  MICA  CO..  11-21  Water  St 
Valparaiso.  Ind.  "Champion."  (See 
display  >4V.  page  1320.) 

^?"Sti  ccJ-h!3ILBRRJ'r  H"  7  s-  ",jl 

St..  Philadelphia.  Pa.   ' 
GENERAL     ELECTRIC     CO..     Schenec- 
aSfr'JS:  YA  (See  adv-  Dft8es  UM-1JJ1.) 
Good    Mfg.    Co..    The,    160   N.    Wells    St.. 

Chicago,  III. 
Hoffman -Corr  Mfg.  Co.,   S12  Market  St., 

Philadelphia.    Pa.       "Lion " 
Pearce    Co.,    Inc.,    The    R.    T..    32-18    E 

Pike  St.,   Covington.  Ky.     "Pearce  " 
Schlegel  Mfg.   Co..   The,   College  ft  Good- 
man Sts..  Rochester.  N.  Y. 
Sldebotham.  Inc..  John,  4317  Grlacom  St 

Frankford,  Philadelphia,  Pa. 
TAPE,  MISCELLANEOUS  INSULATING 
—Insulating  tapes  are  frequently  cut  from 
various  impregnated  or  built-up  cloths  and 
papers  other  than  those  listed  herewith 
and  -are  manufactured  under  numerous 
trade  names.  Paper  and  cloth  mIca-cos.tr  d 
or  combined  with  asbestos,  or  mica  and 
asbestos  combined  with  fabrics  and 
cemented  together  by  numerous  compounds 
are  among  the  special  tapes  made  for 
specific  purposes. 
Manufacturer*: 

Adamson    ft    Co..    Joseph,    Columbia    & 

Germantown    Aves..    Philadelphia,    Pa. 

Bartlett.    Inc.,    H.   N.,    19    Park   PI.,    New- 


Canadian  General  Electric  Co.,  Ltd.,  112 
King  St.,  W.,  Toronto,  Ont.,   Can. 

Canadian  Westing  ho  use  Co.,  Ltd.,  San- 
ford    &    Mylar    Sta.,    Hamilton,    Ont., 

CHICAGO    MICA    CO.,    11-21    Water    St 

Valparaiso,    Ind.,       ■Champion.' '       (Bee 

display  aav.   page  1S20.) 
Dominion  Asbestos  &   Ruuber  Corp.,   164 

Nassau    at.,    New    York,    N.'  V. 
DOWNEY   (jo.,   UlLHuKT  H.     7   S     17th 

St,    Philadelphia,    Pa. 
Dunton  Co.,   The  M.    W.,   Providence,   R. 

I.         "Black      Diamond,"       "Gibraltar." 

"Verlfax,"  ■•23." 
Electric  Insulation   ft   Varnish  Co.,   Ltd. 

New  Toronto,  Ont.,  Can. 
Elkhart    Rubber     Works,     Elkhart,     Ind. 

"Hydro-Proof." 
GKNBHAL     ELECTRIC     CO..     Schenec- 
tady.   N.    Y.      (See    adv.    pages    1203- 

1223.) 
Good    Mfg.    Co..    The,    ISO   N.    Wells   St.. 

Chicago,  11L 
Hoffjnan-Corr   Mfg   Co.,    312  Market    St 

Philadelphia,  Pa.     "Lion." 
Hope     Webbing    Co.,     Providence,    R.    I, 

Hyneld    Mrg.    Co.,    The,    21    Walker    St., 

New   York,  N.  Y. 
INTERNATIONAL    MICA    CO..    S7th    ft 

Brandy  wine     Sta.,      Philadelphia,     Pa. 

Johns  -Man  vllle,     Inc.,     Madison    Ave.     ft 

41st  St.,  New  York,  N.   Y. 
Mica  Insulator  Co.,   (IS  Church  St.,   New 

York,  N.  Y. 
Mica    Insulator   Co.,    Victoria  vllle,    Que., 

Mitchell-Rand    MIg.    Co.,    IS    Vesey    St., 

New    York,  N.    Y. 
New      York      Insulated      Wire      Co.,      114 

Liberty  St.,  New  York,  N.  Y.      "Grim- 


Okonite  Co.,  The,  ( 


1  St.,  Passaic,  N. 


"Voltape. 
Roebllng's    Sons   Co.,    John    A.,   Trenton. 

N.   J. 
Huberold     Co.,     95     Madison    Ave.,     New 

York,  N.   Y.     "P  ft  B." 
Schlegel  Mfg.  Co.,  The,  College  ft  Good- 
man Sts,,  Rochester,   N.  Y. 

N. 


outside  and  Inside 
work.  These 
tapes  are  scien- 
tifically      c  o   m- 


rength.      The 


terproof  and  easy 
"Rello"  Splicing        *°    handle.      Car. 
Compound  £e  applied  without 

heating.  Standard 
width  %   In.     Any   width  furnished  on 
order.      Tapes   manufactured    to    meet 
specifications  if  desired.— Adv. 
TAPE,  PAPER.— See  Paper  tape. 
TAPE,    RUBBER.— Insulating    compound 
containing  a  certain   amount  of  un  vulcan- 
ized rubber  or  material  of  equivalent  elas- 
ticity,   and    furnished    In    rolls    of    narrow 
tape     Intended    for      insulating     Joints     or 
splices  In  electric  conductors.     Rubber  tape 
is  used   In  place  of  ordinary  friction  tape 
for  wires  exposed  to  moisture  or  carrying 
voltages    above    those    suited    for    frlelion 
tape.      After    rubber    tape   Is   applied    it    is 
often    further    protected    from    mechanical 
Injury  by  a  wrapping  of  friction  tape. 
Manufacturers: 

Ackurate    Rubber    Co.,    Inc..    2G3    Broad- 
way,  New   York.   N.   Y.   "Candee." 
Bartlett.    Inc..    H.   N..    19  Park   PI.,   New 

York.    N.    Y. 
Boston  Woven  Hose   ft  Rubber  Co.,   Boi 
6077,    Boston,    Mass.      "Alexin,"    "Ster- 
ling." 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,  W„  Toronto,  Ont.,  Can. 
Canadian   Westinghouse   Co.,    Ltd..    San- 
ford  ft  Miler  Sts..  Hamilton.  Ont.,  Can. 
CHICAGO    MICA    CO..    11-21    Water*  St.. 
Valparaiso,    Ind.      "Champion."      (Sc. 


Dominion  Asbestos  ft' Rubber  Corp.,  164 
Nassau  St.,  New  York.  N.  Y. 

DOWNEY  CO.,  GILBERT  H.,  7  B.  17th 
St.,   Philadelphia,    Pa. 

Elkhart  Rubber  Works,  Elkhart,  .  Ind. 
"  Hydro -Proof ." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1221.) 

Good    Mfg.    Co..    The,    160    N.    Wells    St., 

Chicago,  111. 
GoQdall   Rubber   Co.,   Inc..   11th   ft   Race 

Sts.,   Philadelphia.  Pa. 
Johns- Man  vllle,     Inc.,     Madison    Ave.     ft 

41st   St..    New   York,    N,    Y, 
Kerlte    Insulated    Wire    ft    Cable    Co.,    60 

Church  St.,  New   York,  N.   Y. 
New     York     Insulated     Wire     Co.,     11* 

Liberty  St.,  New   York,  N.  Y.     "Grlm- 

Okonlte  Co.,  The,  Canal  St.,  Passaic,  N. 

J.   "Okonite  Tape." 
Philadelphia  Electrical  A  Mfg,  Co..  1228- 

36      N.      31st      St.,      Philadelphia,      Pa. 

Roebllng's   Sons    Co.,    John    A„    Trenton, 

N.  J. 
St.  Louis  Rubber  Cement  Co.,   St.  Louis, 

Mo. 
UNITED    STATES    RUBBER    CO.,    1790 
Broadway.    New   York,    N.   Y.      U.    S. 
cable   tape,   made   from   highest   grade 
cotton    fabric    thoroughly    Impregnated 
with   rubber   compound.   Furnished   by 
the    square    yard    or    cut    In    suitable 
widths   for  cable   work.     Tapes   man- 
ufactured- to  meet  specifications  If  de- 
sired.—Adv. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,   East   Pittsburgh,   Pa.      (See   dis- 
play  adv.    pages    1196-1402.) 
TAPE,   SILK. — A  tape  woven  from  pure 
Silk   thread  and   treated   with    Oil   or   some 
other    impregnating   compound    to   make   it 
nonhygroscoplc  and  increase  its  Insulating 
properties.       It     gives     a     very     thin     and 
flexible    tape    with    fairly    high    dielectric 
strength. 

Manufacturers: 

ANCHOR     WEBBING     CO.,     Paw  tucket. 

MA  R.  I.    Awebco  (Blue 

^^H         ^^H  Label)   gives   useri 

^B  the  benefit       expe- 

,    .   ,.   largest        electrical 
Awsbco   (Blue-  Label)    COIM.erna  have  pale 
Silk  Tape  thousands    of    dol- 

lars to  obtain. — Adv. 
Bartlett,    Inc.,    H.   N.,    19   Park    PL,    New 

York,  N.  Y. 
Barton.   F.  C„   66  Worth  St.,   New  York, 

N.  Y.  "Lily  Brand." 
Canadian    Westinghouse    Co..    Ltd.,    San- 
ford    ft    Myler    Sts.,    Hamilton,    Ont.. 

CHICAGO  MICA  CO..  11-21  Water  St., 
Valparaiso,  Ind.  "Champion.  (Sic 
display   adv.    page    1320;)         

Consumers  Rubber  Co.,  The.  1302  On- 
tario   St..    Cleveland.    Ohio. 

DOWNEY  CO..  GILBERT  H.,  W  S.  I7th 
St..   Philadelphia.   Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady,     ""-     'J-      """■"    1"r,a- 


(See    adv.    pages    1203- 


Hope    Webbing"  Co..    Providence,    R.    I. 

mVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  lrvlngton,  N.  J.  See  Silk. 
Varnished,"  also  display  adv.  page  1319 
(or  all  lrvlngton   electrical   products.— 

Mica*  Insulator  Co..    68   Church    St.,    New 

Mica   Insulator   Co.,    VictorlaviUe,    Que.. 


Schlegel  Mfg  Co.,  The.  College  «  Good- 
man Sts..  Rochester,  N.  Y.       _.  . 
Sldebotham,     Inc.,  _  John,  _ 


TAPE,      VARNISHED      OR 

Varnished     or    oiled     tapes    are 
taping    windings    that    cannot    i 
impregnated    and    for    busbar   an 
board-cable      protection,      etc.      They 
usually  out   from   sheets  of  oiled   o 
nished  paper  and  fabrics  or  other  ii 
ing  clothr    —- "    —   -— 


.(lily     I 
swltcl 


surfac 


For 


ilshed  cambric,  and 

-  on   the  bias,   the 

pplicatlon   to 


properties    see    Fabrics 


TAPES 
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Cloth.  Insulating,  and  Paper,  oiled  Mid 
paraffined. 

Manufacturer*: 

Bartlett,  Inc..  H.  N.,  19  Park  PI.,  New 
York.  N.  T. 

Boston  Armature  Works,  77  Washing- 
ton  St..   N.,   Boston.   Mass. 

Canadian  General  Electric  Co.,  Ltd..  212 
King    at,.    W..    Toronto,    Ont..    Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford     A     Myler     St  a..     Hamilton.     Ont.. 

CHICAGO  MICA  CO.,  11-21  Water  St., 
Valparaiso.      Ind.    "Champion."      (See 


DOWNEY  CO..  GILBERT  H„  7  S.  17th 
St.,   Philadelphia,   Pa. 

Electric  Insulation  A  Varnish  Co.,  Ltd., 
New  Toronto,    Ont.,  Can. 

Pillion.  Inc..  S.  O.,  68  Murray  St.,  New 
York.   N.   Y. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.   (See  adv.  pages  lttJ-lzM.) 

Gooi  Mrs.  Co..  The.  1*0  N.  Wells  St., 
Chicago.  HI. 

INTERNATIONAL  MICA  CO..  37th  A 
Brandy  wine      Sts.,      Philadelphia,      Pa. 

IRVTNGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvlngton,  N.  J.  See  "Silk. 
Varnished"  and  "Paper,  Special  and 
Miscellaneous  Insulating" ;  also  see 
display  adv.  page  1819  for  all  Irvlngton 
electrical    products.— Adv. 

Mr-lrowsky  Bros.,  11  McPherson  PI., 
Jersey  City,   N.  J. 

Mica  Insulator  Co..  68  Chureh  St.,  New 
York.    N.    Y.    "Empire."    "Linotape." 

Mica  Insulator  Co.,  Victoria ville.  Que., 
Can. 

Mica  Mfg.  Co..  The,  185  Johnson  St., 
Brooklyn.   N.  Y. 

Mitchell-Rand  Mfg.  Co..  IS  Vesey  SL. 
New   York.  N.  Y. 

Schoonmaker  Co..  A.  O..  88  Park  PI., 
New  York.  N.  Y.     "Aosco." 

Standi"!    1-sulatlon    Co,    Rutherford,    N. 

J.    "Sloo." 

Standard  Underground  Cable  Co..  West- 
ing-house Bldg..  Pittsburgh,  Pa.    "Stand- 

WESTINGHOUSE    ELECTRIC    A    MFG. 
CO.,    East   Pittsburgh.    Pa.      (Else   dis- 
play   adv.    pages    1395-1102.) 
TAPES,       MEASURING.— Metallic 
fabric  tap"a  marked  with  linear   "' 
surh  as  Inches  and  feet.     They  are  usually 


Manufacturers: 

Good    Mfg.    Co.,    The,    160    N.    Wells    St.. 

Chicago.   HI. 
Lufkln    Rule    Co.,    The.    Saginaw,    Mich. 

■■Reliable."        "Challenged        "Rival," 

"Banner,"   "Universal." 
Williams.     Brown     A     Rarle,     Inc.,     818 

Chestnut   St..   Phl'adelphla.   Pa. 
TAPES     OR     WIRES.     STEEL     FISH  — 
Flexible  steel  tapes  or  wires  used  for  flsh- 
" i    through    flexible   or    rigid 


r  round  steel  wire. 


ing   condu< 

Interior  conduit.     In  the  trade  ,_ _. 

electricians   they   are   often   called   fish 
fishing  "snakes."     Flat  ateel  wire  or  n 
row  tape  la  favored 
Manufacture™: 
RATTAN  MFG.  CO.,  THE,  5E3  State  St.. 
New  Haven.   Conn.     (See  display  adv. 
on    page   1308.) 
STEEL     CITY     ELECTRIC     CO.,     Pitta- 
burgh.    Pa.      {Write    for    Catalog    (3.) 
"Superior"  fish  wire  la  a  specially  pre- 
pared. Itlat,   tempered,   spring  wire.     It 
is  very  touch,  flexible,  and  particularly 
suited    for   long   runs   through   conduit 
having  several  bends. — Adv. 
TAPING       MACHINES.— See      Armature 
taping  machines;    Coil    taping   machines. 

TAPON—  Trade  name  for  wire  con- 
nectors manufactured  by  Jordan  Bros.. 
Inc.,   74   Beekman   St.,   New   York.  N.   Y 

TAPPERS,  FIRE-ALARM.— Signal  de- 
vices used  in  lire -alarm  circuits  to  indicate 
the  location  of  tire-alarm  calls  by  tapping 
or  striking  code  signals  on  gongs.  Trn 
tapper  usually  has  a  single-stroke  be" 
mechnnlsm  and  Is  actuated  either  through 
relays  or  by  direct  connection  in  the  alarm 
box  circuit.  The  number  of  the  box  Is 
the  signal  most  commonly  tapped. 
Manufacturers: 
Bunnell  &  Co.:  J.  H..  32  Park  Place,  New 

York.    N.    Y.      "Bunnell." 
Foots.  Plerson  A  Co.,  Tnc,  160-102  Duane 
St.,  New  York,  N.  Y. 


Gamewell  Fire  Alarm  Telegraph  Co. 
The,    Newton   Upper  Falls,   Mass. 

HOLTZER-CABOT  ELECTRIC  CO. 
THE,    126   Amory   St.,   Boston,    Mass. 

TAPPERS,  LINE  OR  WIRE,  HIGH 
TENSION— To  tap  branch  lines  onto  mall 
lines  the  power  Is  usually  shut  oft.  If  thi 
voltage  Is  high,  on  account  of  the  dange- 
to  the  linemen.  Customers  naturally  objee 
to  this,  and  sometimes  Insulated  staging: 
are  used.  Tappers  have  also  been  devlsei 
which  consist  of  long  Insulating  handler 
at  the  upper  ends  of  which  is  a  winding 
device.  After  the  branch  line  has  been 
completed  and  Is  ready  for  connection  to 
the  main  line,  a  piece  of  soft  copper  Is 
spliced  to  the  branch  circuit  wire,  then 
Inserted  In  the  mechanism  of  the  tapper, 
which  is  lifted  against  the  live  wire  and 
the  branch  wire  wound  around  it  by  means 
of  the  handle,  the  operator  being  at  a 
safe  distance  away. 

Manufacturers: 

Bunnell  &  Co.,  J.  IT..  32  Park  Place,  New 

York,   N.   Y.      "Bunnell." 
BUSH      ELECTRIC      CO.,      THE,       6654 

Broadway,    Cleveland,    Ohio, 
Frankel    Connector   Co.,    Inc.,    Hudson    & 
Vestry    Sts.,    New    York,    N.    Y.    {Ex- 
clusive distributor.  Westing  house  Elec- 
tric A  Mfg.  Co.,  East  Pittsburgh,   Pa.) 
Hlckey     A     Schneider,      Inc.,     184-43     E. 
Jersey    St.,    Elizabeth,    N.    J.       "H    A 
8." 
TAPPERS,    WINDOW.-- Advertising    de- 
vices  consisting  of  electromagnetic  vibra- 
tors   having    armatures    operating    rub  be  r- 
1 1  aped  hammers  intended  to  tap  or  strike 
store  windows  and  thus  attract  the  atten- 
tion  of   passers- by.   Such   tappers   usually 
operate  on  one  or  two  dry  cells. 

TAPPING  MACHINES.— Bench,  portable 
and  stationary  machine  tools  having  cut- 
ting equipment  for  forming  Internal 
threads  in  pipe  or  conduit  couplings,  lock- 
nuts,  holes  In  cast  or  sheet  metal  boxes, 
etc.  The  machines  are  either  motor  or 
belt-driven.  They  are  also  used  to  tan  oi 
thread  holes  in  angle 
beams,  colui 
materials    In 


channels,   I- 

_•     structural 

order    to   mount    Insulators, 


Chicago    Pneumatic    Tool    Co.,    6    B.    44th 

St..   New  Yqrk,  N.  Y.     "Boyer." 
Oarvin  Machine  Co..  The.  Spring  &  Var- 

iek  Sts..   New  York,   N.   Y. 
Langeller  Mfg.  Co.,   Arlington,   Cranston, 

R.   I. 
Mueller  Mfg.  Co..  H..  Decatur,  111. 
Mueller   Mfg.    Co..    Ltd.,    W.    H..    Sarnla, 

Ont..  Can. 
Pipe    Machinery    Co..    The,    930    E.    TOth 

St..  Cleveland,  Ohio. 
TAPS,  CABLE.— Low-tension  cables  may 
be  tapped  by  special  mechanical  Joints 
which  hook  over  the  conductor  after  It 
has  been  bared,  and  are  securely  held  by 
a  threaded  sleeve.  When  a  high-tension 
line  cannot  be  shut  down  to  cut  in  new 
taps,  special  devices  are  available  by  which 
the  work  can  be  done  with  the  line  alive. 
These  consist  of  long-handled  toola  by 
which  the  tap  can  be  attached  securely 
For  this  type  see  Tappers,  line  or  wire, 
high-tension. 
Manufacturer: 

Frankel    Connector   Co.,    Inc.,    Hudson    A 
Vestry  Ste..  New  York.  N.  Y.    (Exclu- 
sive distributor,  Westinghouse  Electric 
A  Mfg.  CO..   East   Pittsburgh,   Pa.) 
TAPS,     CURRENT.— See     Current    tap* 
multiple  type;   Current  taps,   series  type. 

TAPS,  THREADING  OR  PIPE.— Port- 
able toots  used  for  cutting  Internal  threads 
In  the  ends  of  pips  or  conduit  or  fittings 
therefor,  also  in  holes  that  have  been 
cut    In  metal   cutout  or   switch  boxes,    etc. 

Blocks   or   In    tapping   machines. 
Manufacturer*: 
American    Tap    &    Die    Co.,    Greenfield, 

Mass.     "Eagle." 
Armstrong    Mrg.    Co.,     The,     Bridgeport, 

Conn 
h-:i!.-;  i-M    A    Co.    Division.   Union   Twist 

Dill!   Co..    Derby   Line.    Vt. 
Carpenter    Tap    &    Die    Co.,    The    J.    M.. 

Pawtucket.   B.  I. 
Greenfield   Tap   A   Die   Corp..    Sanderson 

St..   Greenfield,   Mass.      "Gun." 
Greenfield   Tap  A  Die  Corp.,    of  Canada, 

Ltd..    Front    A    York    Pi.,    Gait,    Ont., 

Can.     "Gun." 


Horse  Twist  Drill  A  Machine  Co.,  New 
Bedford,  Mass. 

Winter  Bros.  Co.,  Wrentham,  Mass. 
"Thlstte    Brand." 

TAR  HEEL  MICA  CO.,  THE.— Plumtree, 
N.  C.  Manufacturer  of  mica  and  mica 
products.     President,  D.  T.  Vance. 

TARPON.— Trade  name  for  belting 
manufactured  by  the  Page  Belting  Co.,  E. 
Penacook  St.,  Concord,  N,  H. 

TARRANT.— Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co.,   Cincinnati,  Ohio. 

TAUNTON-NEW  BEDFORD  COPPER 
CO.— Taunton.  Mass.  Manufacturer  of 
copper  and  brass  bars,  rods  and  sheets 
and  other  copper  products.  Business  estab- 
lished 1831.  President  and  general  man- 
ager. Henry  P.  Bassett;  vice-president  E. 
H.  R.  Revere;  secretary,  Francis  J.  Bas- 
sett; treasurer.  John  H.  Barrows.  Mills. 
Taunton  and  New  Bedford.   Maas. 

TAURUS.— Trade  name  for  electric  fur- 
nace steel  manufactured  by  the  Ham- 
mond Steel  Co.,  2600  Milton  Ave.,  Syracuse, 
N.  Y. 

TAYLOR. — Trade  name  for  automatic 
stokers  manufactured  by  the  American 
Engineering  Co.,  Aramlngo  Ave.,  A  Cum- 
berland   St.,    Philadelphia,   Pa. 

TAYLOR.  DR.  W.  D.— Mechanic  Falls, 
Me.  Manufacturer  of  dental  lamps.  Busi- 
ness established   1917. 

TAYLOR  BROS.  CHURN  A  MFG.  CO.— 
2951  N.  Market  St..  St.  Louis.  Mo.  Man- 
ufacturer of  motor-driven  churns  and  Ice- 
cream freezers.  Business  establlsh-d  1910. 
President,  J.  E.  Taylor;  vice-president,  W. 
P.   Taylor;  secretary,  L.  E.   Soudan. 

TAYLOR-CAMPBELL  ELECTRIC  CO. 
— 237  Dundas  St.,  London,  Ont.,  Can.  Man- 
ufacturer of  service  boxes,  steel  cabinets, 
conduit   couplings,   unions,   etc. 

TAYLOR  CO.,  H.  D.— 101  Oak  St.,  Buf- 
falo. N.  Y.  Manufacturer  Of  electric  cigar 
lighters. 

TAYLOR  ELECTRIC  TRUCK  CO.— 
Troy.  N.  Y.  Manufacturer  of  electric  car 
trucks,   axles,   etc, 

TAYLOR  FURNACE.— A  shaft  furnace 
for  the  elrctrothermic  production  of  car- 
bon bisulphide   (CS,). 

TAYLOR  INSTRUMENT  COMPANIES. 
-Rochester.  N.  Y.  Man  ufacturers  of  elec- 
trical and  other  Indicating,  recording  and 
temperature  controlling'  instruments.  Busi- 
ness established  1861  President  and  treas- 
urer. Herbert  J-  Winn;  vice-presidents. 
James  Ely,  Henry  W.  Maurer:  secretary, 
Henry  W.  Kimmel;  Bales  manager,  James 
Ely.  Main  office  and  factory,  96  Ames  St.. 
Rochester,  N.  Y.  Branch  offices,  Boston. 
Mass.:  Philadelphia,  Pa.;  St.^Louls.  Mo.; 
San  Francisco,  CaL;  Atlanta,  Ga,;  Pitts- 
burgh, Pa:  Baltimore,  Md.;  29  E.  Madison 
St.,  Chicago.  HI.;  31  Union  So..,  New  York, 
N.  Y-;  Toronto,  Ont.,  Can. 

TAYLOR  MACHINE  CO.— 116  W.  Van 
Buren  St.,  Chicago,  111.  Manufacturer  of 
oil  engines. 

TAYLOR  WELDER  CO.,  THE.— Warren, 
Ohio.  Manufacturer  of  electric  Spot  weld- 
ers. President.  G.  P.  GHImer:  vice-presi- 
dent. A.  C.  Taylor:  treasurer.  J.  H.  Ewalt. 
secretary.  A.  E.  Hackett.  Main  office  and 
factory.  Warren,  Ohio.  Branch  offices.  SO 
Church  at..  New  York.  N.  Y.r  1117  En- 
gineers Bldg.,  Cleveland,  Ohio;  121T  Dime 
Hank  Bldg..  Detroit.  Mich.;  1160  Peoples 
Gas    Bldg..    Chicago,    111. 

TE-TAP.— Trade  name  for  current  taps 
manufactured  by  Harvey  Hubbell.  Inc., 
Bridgeport.  Conn. 

TEA  KETTLES,  ELECTRIC— House- 
hold size  vessels  for  heating  water  and 
provided  with  electrically  operated  heating 
units  with  or  without  automatic  tempera- 
ture cutouts.  Also  provided  with  flexible 
cord  and  attachment  plug  for  ready  con- 
nection to  supply  circuit.  Large  station- 
ary kettles  or  outfits  for  restaurants,  etc, 
are  usually  called  "urns,"  which  see. 

Manufacturers:  * 

Canadian  General  Electric  Co.,  Ltd..  112 
King  St..  W.,  Toronto.  Ont.,  Can. 

LANDERS.     FRARY     A     CLARK.     New 


"Unlvt 


Manning,  Bowman  A  Co.,  Merlden,  Conn. 
TEA    POTS   AND    URNS,    ELECTRIC— 

Vessels  of  household  slae  for  heating  water 
for  brewing  of  tea  and  furnished  in  spe- 
cial forms  with  electrically  operated  heat- 
ing units,  with  or  without  automatic  tem- 
perature   cutouts    and    with    flexible    cords 
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and    attachment  'plugs    (or   connection 
supply  circuits.     If  the  tea  pot  bae  a   .... 
ball     arrangement,     it     la    often     called     a 
"samovar."  which  see. 
Manufacturer*: 
Bramhall,    Deane    Co.,    3A1-20S    W.    ttth 

St.,  New  York,  N.  T.     "Deane." 
Canadian  General   Electric  Co.,  Ltd.,   HI 

King  St.,   W.,   Toronto,   Ont..  Can. 
EDISON     ELECTRIC    APPLIANCE    CO, 
5*00   W.   Taylor   St.,   Chicago,   III.     See 
dlsnlny  adv.   pages.   1292.    1293. 
LANDERS.     FRARY     ft     CLARK.     Now 

Britain,   Conn.     "Universal." 
Manning,  Bowman  &  Co.,  Merlden,  Conn. 
Rochester   Stamping   Co.,    Rochester,    N, 

Y.      "Royal -Rochester." 
Van    Brlggle    Tils    ft    Pottery    Co..    The, 

Colorado  Springs,  Colo. 
TEAGLE  CO.,  THE.— 1126  Oregon  Ave., 
Cleveland.  Ohio.  Manufacturer  of  ignition 
magnetos  and  parts.  President  and  trea- 
surer, F.  H.  Teagle;  sales  manager.  George 
Bell. 


lng    Co.,     17    W.    44th    St.    New    York,    N. 


TECCO.— Trade 


Sts..   Trenton.  N.  J. 

TECHNICAL  AND  TRADE  JOURNALS 
OR  PAPERS,  ELECTRICAL.— See  Period- 
icals, electrical,  for  a  complete  list  of 
American  and  Canadian  electrical  Journals 
having  a  national  or  International  circula- 
tion. 

TECHNICAL  COLOR  A  CHEMICAL 
WORKS.— 332  Hudson  St..  New  York,  N. 
Y.  Manufacturers  or  lamp  coloring;  com- 
pound, Insulating  paints  and  varnishes. 
Sales  representatives,  Myers  ft  Schwartz. 
76  N.  Montgomery  St..  San  Franclcso.  1119 
S.  Los  Ang-les  St..  Loa  Angeles.  Cal.,  301 
Maritime    Btdg..    Seattle,    Wash. 

TECHNICAL  PRODUCTS  CO.,  INC.— 
New  York.  N.  Y.  Manufacturer  of  motor- 
driven  refrigerating  and  ice  making  ma- 
chinery. President  and  general  manager. 
Richard   D.    Kehoe;   vice-president.    B.    P. 


Barry.  Main  office,  601  5th  Ave..  New 
York,  N.  Y.  Branch  offices,  63  W.  Jackson 
Blvd..  Chicago,  111.;  Excelsior  Life  BIdg. 
Toronto,  Ont.,  Can. 

TECHNICAL  SCHOOLS.— A  Hat  of 
American  and  Canadian  technical  schools 
and  colleges  that  have  electrical  engineer- 
ing cours-s  for  students  In  attendance  la 
given  under  Education,  electrical. 

TECLA  CO.,  INC.— Detroit.  Mtch.  Man- 
ufacturer of  electric  control  devices,  high- 
frequency  apparatus,  radio  Instruments, 
combination  fans  and  lighting  fixtures, 
etc.  Busings  established  1919.  President 
and  general  manager,  Thomas  E.  Clark: 
Sent,  S.  W.  Huff;   secretary  and 


cupa   manufactured   by   the   Lunkenhelmer 
Co..  Cincinnati,   Ohio. 

TEES,  CONDUIT.— Special  conduit  fit- 
tings used  largely  for  making  tape  to 
floor  outlet  boxes  from  a  conduit  tine  run 
in  the  floor.  Of  special  value  In  large 
offices  where  many  desks  are  to  be  served 
with   telephones. 


S  A  BETTS  CO..  THE.  03  Vesey 
St.,  New  York,  N.  Y.  Illustration  shows 
the   "T   A.   B"   Bulb 

Junction    with    brass 
floor  coupling.     It  la 
made     of     malleable 
iron,       galvanized, 
easy  to  pull  through. 
Three    alies.    K-ln., 
.    ....       "T     ft     B"    Split    Tees 
i  the  adjacent  Illustration,  are 
of      malleable       Iron, 
heavily        galvanised. 
\  Bushed  and  flanged  at 
lolnts   to  prevent  en- 
rance    or    dust.      Six 
sizes.    t4.    \.    \.   1,    J, 
1.     in.,     run     through 
with  «,  4.  *.  H.  \. 
1-ln.   tap-ofts,  respectively. — Adv. 

TEETH,  ARMATURE.— The  projections 
left  on  the  periphery  of  armature  cores 
after  material  has  been  removed  by  notch- 


>  make  the  slots. 


TEQIT— Trade 
material    roanufac 
Mfg.   Co.,   Garaeld, 


for      Insulating 


terns.      President.    G.    H.    Howard:     

president,  C.  H.  George;  treasurer.  H.  M 
Durnlng;  sales  manager,  J.  V,  Mitchell 
Main  office,  448  W.  37th  St.,  New  York 
N.  Y.  Branch  offices.  Bond  BIdg.,  Wash' 
Ington,  D.  C;  Builders  Exchange,  Haiti 
more,  Md.;  7  Water  St.,  Boston,  Mass.;  TOO 
Elliott  8*1.  BIdg.,  Buffalo,  N.  Y.;  110S  Ta- 
coma  BIdg..  Chicago,  111.;  317  Holland  BIdg.. 
St.  Louis,  Mo.;  623  Shunkert  BIdg..  Kansas 
City,  Mo.;  303  New  England  Office  Equfn- 
ment  BIdg..  Minneapolis,  Minn.;  813  Em- 
pire BIdg.,  Detroit,  Mich.:  410  Sloan  BIdg.. 
Cleveland.  Ohio;  313  Bulletin  BIdg.,  Phila- 
delphia, Pa. :  3405  Union  Central  BIdg., 
Cincinnati,  Ohio;  201  Keystone  BIdg., 
Pittsburgh,  Pa.;  36  Main  St.,  E.,  Roches- 
ter, N.  Y.:  Guntor  Hotel,  San  Antonio, 
Tex.;  Adolphus  Hotel,  Dallas,  Tex.;  TOO 
Tompkins  St.,  Syracuse,  N.  Y.;  Grunewald 
Hotel.  New  Orleans,  La.;  Atlantic  National 
Bank  BIdg.,  Jacksonville.  Fla.;  610  Union 
St..  Seattle,  Wash.;  240  Wilcox  BIdg.,  Loa 
Angeles,    Cal.;    320   Market   St..    San  Fran- 

TELAUTOORAPH  SYSTEMS  AND 
EQUIPMENT.— Telautographs  are  systems 
of  telegraphy  which  reproduce  long-hand 
writing  or_  any  other  figures  or  characters 

,  _    „    linked 

to  iwo  arms  of  rheostats,  that  the  motions 
are  split  up  Into  two  components  and  the 
resistances  varied  In  proportion  to  these 
components.  Each  of  the  rheostats  is  In 
a  separate  line  circuit,  at  the  receiving 
end  of  which  a  magnet  coil  is  connected. 
These  colls  are  located  In  a  uniform  mag- 
netic field  maintained  by  a  third  coll. 
Variations  In  the  current  valuea  in  the 
lines  produce  corresponding  variations  In 
the  pull  acting  between  the  receiving  colls 
and  the  constant  field.  These  coils  are 
mechanically  connected  to  arms  linked  to 
a  pencil  or  pen  point,  which  thus  follows 
the  movements  of  the  transmitting  pencil, 
reproducing  anything  that  Is  written.  The 
telautograph  system  la  extensively  used 
In  railway  terminals,  hotels,  Clubs  and 
for  various  Industrial  purposes,  es pedal ly 
where  It  is  desired  to  have  at  the  receiv- 
ing end,  a  copy  of  written  orders,  in  the 
exact  handwriting  of  the  person  issuing 
the  order. 


York. 

TELE -CALL.— Trade  name  for  electric 
signaling  systems  manufactured  by  the 
Mead  Electric  Signal  Co.,  2109  Marquette 
Rd„   Cleveland,   Ohio. 

TE LEGATOR. —Trade  name  for  automo- 
bile testers  manufactured  by  the  Scott 
Corp..    105    N.    Clark  St.,    Chicago,    III. 

TELECMRON. — Trade  name  for  electric 
clocks   manufactured  by  the  Warren  Clock 

TELECODE.— Trade  name  for  relays  for 
alarm  systems  made  by  the  Benjamin 
Electric  Mfg.  Co.,  BOB  W.  Washington 
Blvd..   Chicago,  III, 

TELEFAULT.— Trade  name  for  cable. 
testing  outfit  manufactured  by  W.  N. 
Matthews  &  Brother,  Inc.,  3013  Easton 
Ave.,   St.   Louis,   Mo. 

TELEGRAPH.— A  system  of  communica- 
tion by  means  of  impulses  or  signals  sent 
over  a  wire,  which  operate  electromagnetic 
apparatus  at  the  receiving  end.  The  system 
was  Invented  by  Samuel  F.  B.  Morse  In 
1837,  and  the  first  commercial  message  was 
sent  In  1844.  For  a  description  of  the  vari- 
ous branches  of  telegraphy  and  of  the  ap- 
paratus and  development,  see  Telegraphy, 
land  line,  commercial  and  technical  prog- 
ress In:  Telegraph  system,  automatic;  Tele- 
graph svstems,  printing;  Submarine  cable 
telegraphy. 

TELEGRAPH  APPARATUS,  AUTO- 
MATIC TRANSMITTING  AND  RFCEIV- 
I  NO.— Thin  Is  apparatus  used  on  tele- 
graph lines  In  which  very  heavy  traffic 
may  be  handled  by  comparatively  few  op- 
The    automatic   transmitting   ap- 


ograph systems  or  o 

which  will  send   the        

Morse   code.     The   receiving   apparatus 
quite  varied,  and  may  consist  of  some  type 
of    a    recorder,    printer    or    stock    ticker. 


Also  see  Telegraph  systems,  printing  and 
Telegraph   stock   tickers. 

Manufacturers: 

Bunnell  A  Co.,  J.  H  ,  32  Park  Place,  New 
York,  N.  Y.     "Bunnell." 

Eastern  Precision  Electrical  Instrument 
Co.,  OS- 71  Observer  St.,  Rockvllle  Cen- 
tre,   N.    Y. 

KMnschmidt  Electric  Co.,  Inc..  80  Flat- 
bush  Ave..  Ext.,   Brooklyn,   N.  Y. 

»*'■"——    Co.,    1410    Wrlghtwood    Ave., 

Pier"™'"' 


TELEGRAPH     MESSENGER     CALLS.— 
See    Calls,     messenger,     district    and     tele- 


They  are  used  principally  for  practice  work 
by  amateurs  or  men  desiring  to  learn  tele- 
graph operating.  Amateurs  often  use 
them  In  the  construction  of  short  lines 
between  homes,  etc.  Before  taking  up  ra- 
dio telegraphy  It  is  desirable  for  a  Stu- 
dent to  experiment  with  one  of  these  wire 
telegraph   sets. 

Adams  Morgan  Co..  Alvln  Place.  Upper 
Montclatr.  N.  J.     "Amco  " 

Bunnell  ft  Co..  J.  H.,  32  Park  Place,  New 
York,    N.    Y,      "Bunnell." 

De  Forest  Radio  Telephone  ft  Tele- 
graph  Co..    1416   Sedgwick   Ave..    New 

Great  Lnkes  Radio  Supplies  Co.,  Inc., 
1st  National  Bank  BIdg..  HhnhoMrt,  Til. 

Manhnttan  Electrical  Supply  Co..  Inc..  17 
Park    PI,.    New    York,    N.    Y.      "p;:!.>el- 
slor."    "Eureka."    "Giant."    "Mesco." 
.    St.    John.    Thomas    M„    East    Windham, 
N.    Y. 

Tr"sco,      1301      Kahl      BIdg.,      Davenport, 


batteries  and  are  compact,  strong. 
pie,  accessible  and  weatherproof.  Two 
general  types  of  field  sets  are  now  used 
extensively  by  the  United  States  Army. 
One  Is  nn  Induction  telegraph  set.  con- 
sisting of  a  key.  two  dry  batteries,  an 
induction  coll  and  a  polarised  sounder. 
When  the  k-y  Is  closed,  an  Instantaneous 
current,  of  fairly  high  voltage,  flows  from 
the  secondary  onto  the  line,  pulling  down 
the  armature  of  the  polarized  i —  " 
When  the  circuit  Is  broken,  the 
ni-ous  current  In  the  opposite 
pulls  the  armatures  against  their  upper 
stops.  With  slight  modifications  this  set 
may  be  used  on  commercial  lines  for  either 
simnlex  or  duplex  operation. 

The   other   type,    called    the   service   buz- 

nectlon  with  all  kinds  of  lines  of  com- 
munication. It  may  be  used  as  a  tele- 
phone, and  as  a  telegraph  set  or  buzzer 
will  operate  on  Improvised  lines  even  after 
they  ar'>  broken.  Sections  of  operating 
Morse  lines  may  be  used  for  either  tele- 
nhone  or  telegraph  without  causing  any 
Interference.  It  depends  for  Its  operation 
upon  the  effects  Of  self-induction  and  in 
telegraphy  receives  the  signals  In  a  tele- 
phone receiver  as  a  high-pitched  hum. 
The  entire  Instrument  Is  mounted  In  a 
leather -cove  red  aluminum  case  and  may 
be   operated   with    the   cover   closed   In    In- 

Manufacturers: 

Bunnell  &  Co..  J.  H..  32  Park  Place,  New 

York.    N.   Y.      "Bunnell." 
Great    Lakes    Radio    Supplies    Co..    Inc., 

1st     National     Bank     BIdg..     Elmhurst, 


IS.— See   Sound- 

,Googic 
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TELEGRAPH  STOCK  TICKERS.—One 
form  ot  a  printing  telegraph,  comprising 
a  transmitter  and  a  number  of  receiving 
instruments.  The  principal  feature  of  the 
transmitter  Is  a  reversing  commutator 
which  sends  alternating  current  over  the 
line,  causing  tho  printing  type  wheels 
on  all  receivers  to  run  in  synchronism 
with  the  transmitting  cylinder.  Depressing 
a  given  key  will  always  stop  the  trans- 
mitting cylinder  and  type  wheels  In  the 
same  place,  and  the  printing  magnets  then 
press  the  recording  tape  against  the  type 
wheels,  thus  printing  the  character  cor- 
responding to  the  key  depressed  at  the 
sending  station.  They  are  extensively 
Used  for  transmitting  stock  and  other 
market  quotations. 

Manufacturers: 

Bunnell  &  Co..  J.  H.,  32  Park  Place,  New 
York,   N.   Y.      "Bunnell." 

Foote.  Pleraon  A  Co.,  Inc.,  160-182 
Duane  St.,  New  York,  N.  Y.  "P.  P. 
&    Co." 

Kleinschmldt  Electric  Co,  Inc.,  36  Flat- 
bush  Ave.,  Brooklyn,  N.  Y. 

Damson  Electrical  &  Mfg.  Co.,  625  W. 
Jackson  Blvd.,  Chicago,  III. 

TELEGRAPH  SYSTEMS,  AUTOMATIC. 
—The  following  are  the  most  important 
systems  of  telegraphy  in  which  the  sig- 
nals are  transmitted  and  received  Inde- 
pendently of  operators. 

Autographic  Telegraphy.  A  system  of 
writing  telegraph  In  which  the  message 
Is  transmitted  as  fast  as  It  la  written  and 
Is  not  prepared  In  advance. 

Facsimile  Telegraphy.  A  system  which 
permits  the  transmission  and  reproduc- 
tion of  any  combinations  of  lines,  such  as 
handwriting,    etchings,    etc. 

Printing  Telegraphy.  Automatic  sys- 
tems in  which  the  message  Is  prepared 
on  a  tape  or  keyboard  and  is  recorded  by 
means  of  a  type  wheel  which  prints  the 
message  on  a  tape  or  In  page  form  at  the 
receiving  station. 

Quadruple -Duplex.  A  system  used  In 
connection  with  printing  telegraphy,  by 
means  of  which  eight  messages  can  be 
transmitted  simultaneously  over  each  cir- 
cuit,  four   In   each   direction. 

Telautograph.  A  form  of  facsimile  tele- 
graph. For  description  and  manufactur- 
ers  see   Telautograph   systems   and    equip- 

Wrltlng  Telegraph.  An  automatic  sys- 
tem using  a  perforated  tape  for  trans- 
mitting the  signals,  which  are  received 
In  the  form  of  a  permanent  record  aim! 
lar    to    handwriting. 

TELEGRAPH  SYSTEMS,  MANUAL.- 
The  following  are  the  moHt  importai 
systems  of  telegraphy  In  which  the  mei 
sages    are    transmitted   and-.recelved,    by 


direction. 

Duplex  System.  A  system  by  which  twe 
messages  can  be  sent  simultaneously  ove> 
the  same  circuit  in  opposite  directions 
Also  see  Duplex,  bridge;  Duplex,  differen- 
tial;   Duplex,   polar. 

Duplex-Dlplex  System,  A  system  whirl 
permlta  the  transmission  of  duplex  oi 
dlplex     messages,      but     not     both     simul- 

Moree  Closed -Circuit  System.  A  system 
used  extensively  In  the  United  States,  In 
which  the  circuit  Is  normally  closed  through 
the  transmitter  keys  and  the  relays  are 
energised.  By  opening  and  closing  any 
transmitter  key,  the  sounders  can  be  made 
to  vibrate,   thus  delivering  the  message. 

Morse    Open-Circuit    System.      A    syste 
used     mostly    In    Europe,     Operating    In    _ 
similar    manner    to    the    closed -circuit    hut 
differing    In    having    the    transmitter    keys 
normally    open     and     the     relays    de-enr 
glxed,  the  battery  being  In  use  only  wr 
messages  are  being  sent. 

Quadruple!  System.  A  system  by  which 
four  messages  can   be   sent   simultaneously 


Simplex  System.  Simplex  or  t 
working  systems  are  those  which  pi 
but   one  message  to   be  sent  at  one 

Synchronous  System.  A  system  in  v 
the  transmission  and  reception  of  si 
Is  dependent  upon  the  synchronous  o- 
tlon  of  similar  commutators  or  othei 
vices  located  at  the  sending  and  re 
Ing  stations  of  a  circuit,  which  i 
ossible  a  more  complete  use  of  the 
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vely    , 


i  and  recelv- 


TELEGRAPH     SYSTEMS,    PRINTING.— 

Printing  telegraphs  In  general  are  auto- 
matic telegraph  systems,  controlled  by  a 
keyboard  whose  operation  depends  pri- 
marily upon  the  uniformity  of  revolution 
of  a  cylinder  or  disk  at  the  transmitting 
station  with  a  type  wheel  or  disk  at  the 
receiving  station.  There  are  three  prin- 
ciples ot  operation  in  use,  the  step-by-step 
method,  synchronous  disk  method,  and 
those  actuated  by  electrical  signals  vari- 
able in  character  and  succession,  with  me- 
et anical  transmitters. 

The  latter  principle  la  now  coming  into 
general  use  and  Its  development  has  conic 
at  an  opportune  lime.  The  pole  lines  have 
nearly  reached  their  maximum  wire- car- 
rying capacity,  but  by  means  of  the  key- 

plex  relation  to  page  printers,  the  actual 
message -carry  ing  capacity  of  the  circuits 
has  been  increased  as  much  as  100%.  In 
jumiUuii  to  increasing  the  volume  of  traffic 
handled,  the  printing  telegraph  has  also 
decreased  the  message  cost,  especially 
where  traffic  is  heaviest.  They  are  now 
used  extensively  by  the  Western  Union 
Telegrapn  Co.,  whlcn  handles  approximate- 
ly luO.uuO.OUO  messages  per  year  by  means 
of  the  printers.  The  Associated  Press  also 
distributes  news  among  newspaper  offices 
in  New  York,  Pittsnurgh,  Chicago,  Mil- 
waukee, St.  Paul  and  Minneapolis,  by 
means  of  the  printers. 

In  these  systems  the  messages  are  first 
prepared  on   a  tape  with   a  keyboard  per- 


and    the    tape 


val  between  signals;  32  combinations  can 
be  obtained  by  means  of  the  Ave  holes, 
permitting  transmission  of  complete  alpha- 
bet, figure  shift,  spacing,  lining,  backing, 
etc  The  tape  Is  fed  into  the  distributor 
passing  over  Ave  pins  which  make  con- 
tact depending  on  the  perforations  and 
correspondingly  send  either  positive  or 
negative  Impulses  over  the  lino  by  means 
of  a  disk  rotating  In  synchronism  with  a 
Similar  disk  at  the  receiving  station.  A 
correcting  device  operates  each  revolution 
to  keep  the  two  In  correct  relation. 
At  the  receiving  station  the  incoming 
i  stored  in  relays  until  the  1 


The 


to  stop  at  the  corresponding  letter, "  which 
la  then  printed  on  a  sheet  of  paper. 

At  present  the  Western  Union  Telegraph 
Co.  uses  a  quadruple!- duplex  set,  equipped 
for  the  simultaneous  transmission  of  eight 
messages,  four  In  each  direction 
requires  at  each  end  of  the  line  _. 
trlbutor  with  driving  fork  and  Impulse 
motor,  four  tianamltters,  four  automatic 
control  units,  four  printer  units,  line  ant 
-local  relays,  and  duplex  balancing  equip- 
ment TV  system  Is  quite  flexible  and 
by  means'of" switching  arrangements  and 
repeaters,  branch  rinefi  and  connecting 
lines  equipped  with  piffling  apparatus 
may  be  connected   together^ 

Manufacturers!  ", 

Kleinschmldt  Electric  Co.,  Inc.,  if  SI**' 
bush  Ave.,   Brooklyn.  N.   Y.         v 

Morkrum     Co.,     1410     Wrightwood    i^ye- 
Chlcago.  111.      "Teletype."  . 

Western    Electric    Co.,    Inc.,    19G    Bro; 
way,   New  York,  N.   Y. 

TELEGRAPH  SYSTEMS,  PRINTING, 
COMMERCIAL  DEVELOPMENT  OF.— 
The  development  of  printing  telegraph 
systems  began  in  the  United  States  as 
early  as  the  year  ISO,  when  the  House 
Printing  Telegraph  Co.  was  organized. 
Lines  were  built  between  New  York  and 
Boston;  to  Philadelphia,  Buffalo,  Cincin- 
nati, and  other  cities.  This  pioneer  printer 
worked  satisfactorily,  but  waa  cumber- 
some and  slow.  Then  followed  the  Hughes 
printer,  the  Phelps  printer,  the  Bucking- 
ham printer,  the  Rowland  printer  and  the 
Wright  printer.  Each  system  was  give 
an  extended  tryout  In  service,  but  in  tf 
course  Of  time  gave  way  to  the  origin;., 
and  competing  Morse  system,  which 
proved  more  reliable,  more  economical  a    * 

In   1907  the  Buckingham  system  was  i 
vlved   as   the    Buck  Ingham -Barclay   systi 
and  was  used  for  four  or  Ave  years  quite 
extensively    by    the    Western    Union    Telr 
graph     Co.       The     replacement     of     th 
system      began      In      1913      when      Wester  __ 
Union      engineers     built     up    an     Improved 
printing    telegraph    system    based    on    the 
inventions   of   Donald    Murray,    of   London, 
Eng.      Several   modifications   and    improve- 
ments   were    made    and    the    system    hat 

TM 


been    widely    applied    in    the    company's 

The   Western  Union   Telegraph   Co.  also 

uses  the  Morkrum  duplex  printing  tele- 
graph system  on  many  of  Its  lines.  This 
system  has  been  In  continuous  use  since 
1910  and  has  been  widely  applied  in  the 
telegraph  service  of  railroads  In  the 
United  States  and  Canada  and  by  the  two 
large  commercial  telegraph  companies  In 
Canada.  The  machine  Is  manufactured  by 
the  Morkrum  Co.,  of  Chicago,  which  also 
has  recently  placed  on  the  market  a  sim- 
plified printer  for  special  service,  known 
as  the  Teletype  printer. 

The  Postal  Telegraph -Cable  Co.,  al- 
though It  does  not  at  the  present  time 
use  any  of  the  printing  telegraph  sys- 
tems available,  gave  an  extensive  tryout 
to  the  Rowland  octoplex  printer  In  the 
years  1  SOT  and  1903.  The  company  also 
used  the  Wright  system  from  1909  until 
1911,  and  the  first  Morkrum  Installation 
made  (1910)  was  on  a  Postal  wire. 

Other  printing  telegraph  systems  likely 
soon  to  be  Introduced  In  American  tele- 
graph service  include  the  simplified  printer 
developed  by  Dr.  L.  M.  Potts,  of  Balti- 
more, Md.,  and  a  system  developed  by  the 
Kleinschmldt  Electric  Co..  Inc.,  Of  New 
York. 

TELEGRAPH  TYPEWRITERS.— These 
are  practically  the  same  as  ordinary  type- 
"  -  -&  used  by  operators  In  copy- 


ing  i 
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i   in   ( 


By  using  the  typewriters  the  oper- 
ators can  copy  much  faster  and  can  make 
a  more  legible  copy  than  by  hand  writ- 
ing. The.  typewriter  keyboard  Is  some- 
times the  standard  keyboard  and  In  other 
cases,  since  only  the  capital  or  upper- 
case letters,  the  numbers  and  period  are 
used,  some  of  the  keys  and  tho  shift  key 
are  omitted. 

Manufacturer:  „ 

Kleinschmldt  Electric  Co.,  Inc..  36  Flat- 
bush  Ave.,  Brooklyn.  N.  Y. 

TELEGRAPHONE.—  Trade  name  for 
telephone  and  telegraph  composite  system 
manufactured  by  the  National  Telegra- 
phone  &  Supply  Co.,  117  Mills  St..  El 
Paso,   Tex. 

TELEGRAPHONE. —  Trade  name  for 
telephone  train  dispatching  systems  manu- 
factured bv  the  Railway  Telephone  Mfg. 
Co.,   9  S.  Clinton   St..  Chicago,   HI. 

TELEGRAPHS,  SHIP — The  term  ship 
telegraph  Is  more  or  less  a  misnomer,  In- 
asmuch as  It  usually  does  not  operate 
as  other  telegraph  systems.  It  Is  essen- 
tially a  mechanical  device  consisting  of  a 
series  of  brass  dials  or  disks  in  various 
stations  on  the  ship,  which  are  operated 
in  reponse  to  pulls  on  a  brass  wire  or 
chain.  These  convey  the  necessary  navi- 
gation signals  to  the  proper  persons.  Elec- 
tric telegraphs  are  also  used  occasionally 
on  large  vessels  In  communicating  signals 
for  anchoring,  steering,  docking,  etc. 
These  consist  of  transmitters  and  Indi- 
cators.     Also    see    Signaling   systems,    rna- 

Manufacturer: 

Cory  &  Son.  Inc..  Charles,  183-1 

St.,  New  York,  N.  Y. 
TELEGRAPHY.— A  system  of  communl- 
hlch   messages  are   transmitted 
it   electro  ma  gnet!cally_opera ted 
ignals    passing    over       "  — '"' 

'  'ound    circuits. 
'  TELEGRAPHY      AN 
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Strip    of   moving    paper    tape. 
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York  City,  and  thenceforward  consolida- 
tions continued  until  at  the  present  there 
are  two  major  competing  commercial  tele 
graph  organ  teatlons— the  Western  Unlor 
Telegraph  Co..  and  the  Postal  Telegraph- 
Cable  £o.  Including  small  companies 
there  are  21  land  telegraph  companies  own- 
ing approximately  230,0 DO  miles  of  pole 
llnea  carrying  3.000,000  miles  of  main  single 
wire.  In  addition  to  this  the  American 
railroads  own  and  operate  about  )0, 000 
mllea  of  pole  lines  and  310,000  miles  of 
wire.  There  are  a  total  of  about  80.000 
telegraph  offices,  of  which  about  81%  are 
f  offices  and  the  remainder  operated 


solely    by   the    telegraph   < 
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>  of  its  trunk  line  traffic  by  means  of 
printing  telegraph  systems,  while  the 
Postal  handles  all  of  Its  large  traffic  by 
means  of  Horse  telegraphy  alone. 

The  technical  improvements  which  have 
been  made  In  Morse  telegraphy  have  been 
Important  and  have  brought  material  ad- 
vantages when  viewed  In  retrospect.  From 
relatively  short  circuits  and  slaw  speeds  of 
operation  the  wire  service  has  reached  a 
stage  where  direct  telegraph  circuits  are 
operated  continuously  between  all  of  the 
large  cities.  Direct  circuits  are  worked  be- 
tween New  York  and  San  Francisco;  New 
York  and  Seattle;  New  Tork  and  New 
Orleans;  New  York  and  Dallas,  Texas,  and 
between  other  cities  as  widely  separated. 
<  long  circuits  are  operated  duplex; 
....  is,  one  message  is  passed  In  each 
direction  simultaneously  over  one  wire.  In 
certain  territories  where  there  is  a  min- 
imum of  Inductive  disturbance  from  neigh- 
boring high-tension  power  lines,  single 
wires  are  carrying  two  messages  in  each 
direction  simultaneously — quadruples  oper- 
ation. Also,  "pairs"  of  main  line .  wires 
are  being  used  for  simultaneous  telephone 
and  telegraph  transmission,  while  combi- 
nations of  pairs  are  being  used  to  carry 
physical  and  phantom  telephone  circuits 
and  telegraph  transmission  in  both  direc- 
tions simultaneously. 

Morse  "hand  transmission' 
proved  by  the  introduction 
matlc  transmitters  of  the  vibratory  lever 
type.  Operators  using  these  sending  ma- 
chines are  today  handling  100  telegrams 
per    hour    on    long    circuits.       Instruments1 

used  for  repeating  signals  from  ont   -'- 

considerably   1m 
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■uhi  another  have  been  considerably  im- 
proved in  order  to  pass  accurately  the 
high-speed  signals  transmitted  by  means  of 
the  semiautomatic  transmitters. 

Along  engineering  lines  vast  advance 
have  been  made  during  recent  years  In 
the  character  and  workmanship  of  ter- 
minal office  equipment  installed.  The 
switchboard,  terminal  room,  and  power 
room  equipment  of  modern  telegraph  of- 
fices compare  favorably  with  installations 
In  other  branches  of  electrical  engineer- 
ing. Development  work  now  under  way 
has  in  view  further  employment  or  under- 
ground cables  in  telegraph  working.  Ter- 
minal instruments  which  will  operate  on 
low  current  values  are  being  developed  In 
various  telegraph  laboratories. 


TELEMEQAFONE.— Trade  name  foi 
loud  speaking  telephones  manufactured  bj 
the  Magnavox  Co.,   2125  B.   l«h   8t.,   Oak 


.    s  other  than 

air  Is  a  telephone.  A  speaking  tube  Is 
not  a  telephone,  but  the  acoustic  telephone 
Is  properly  a  telephone.  The  electric  tele- 
phone is  the  most  prevalent,  because  it 
works   the   longest   distances. 

Acoustic  Telephone.  A  telephone  which 
transmits  sound  by  mechanical  vibrations 
of  a  body,  usually  a  wire.  A  common 
form  once  used  was  made  of  two  metal 
diaphragms  whose  centers  were  connected 
by  a  tightly  stretched  wire.  The  wire 
vibrated    longitudinally. 

Electric  Telephone.  This  is  the  moat 
widely  used  form  of  a  telephone  and  Is 
an  electrical  device  for  transmitting  sound 
from  one  place  to  another.  It  does  It  by 
means  of  an  electrical  wave  whose  shape 
or  component  frequencies  are  nearly  like 
that  of  the  sound  and  controls  the  genera - 
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reiver  converts  the  electric  wave  back 
again  Into  sound.  The  electric  telephone 
was  Invented  In  18TB  by  Dr.  Alexander 
Graham   Bell. 

Electric  telephones  or  telephone  sets 
may  be  connected  in  various  ways  and 
either  In  series  or  multiple  (called  bridge 
connection).       The     series     magneto     tele- 


phone la  a  telephone  Instrument  In  which 
the  bell  and  the  hand  generator  are  In 
series  with  each  other  and  which  is 
adapted  to  be  connected  In  series  on  a 
party  line.  The  bell  resistance  Is  from  80 
to  126  ohms.  The  generator  Is  normally 
shunted  out.  It  Is  not  much  used  now. 
The  series  common -battery  telephone  Is 
an  instrument  in  which  the  transmitter 
and  a  nonpolar  receiver  are  placed  in 
series  with  each  other.  The  receiver  Is 
polarized  by  the  battery  current  from  the 
central  office.  The  bridging  telephone  is 
a  telephone  Instrument  which  Is  made  to 
be  bridged  across  a  party  line  or  a  loll 
line  The  line  has  high  Impedance  and  a 
resistance  from  1000  ohms  to  2600  ohms. 
The  hand  generator  is  normally  open,  but 
Is  connected  In  parallel  with  the  bell  when 
the  handle  is  turned  to  ring.  It  Is  much 
used  on  rural  lines. 
A    telephone    Installed    On    an    Individual 
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There    may    be    a  no  the 
:    called    the    extension    set.    which    Is    . 
■   telephone  on   a   privat 


branch   excham.- 

atrument    added    to    a    main    station 
subscriber  line  for  the  i 


of  the 
ibscriber.  There  is  no  separate  listing 
in  the  directory.  Subscribers'  sets  are 
usually  called  "Sub-sets." 

"TELEPHONE  AND  TELEGRAPH  COM. 
POS1TE  SYSTEM  EQUIPMENT.— Com- 
posite telephone  and  telegraph  sets  per- 
mit the  use  of  both  sides  of  a  metallic 
circuit,  used  primarllv  for  telephony,  as 
telegraph  circuits.  This  gives  two  tele- 
graph circuits,  one  circuit  per  wire  with 
ground  return,  and  In  addition  one  metal- 
lic telephone  circuit.  An  Impedance  coil 
and  a  condenser  are  used  to  prevent  or 
retard  the  rise  of  current  and  e.  m.  f. 
In  the  line  when  the  key  is  c'osed.  With- 
out such  retardation  the  sharp  rise  and 
fall  of  the  current  would  make  a  click  In 
the  telephone  receiver  and   make  that  clr- 

Manufactursrs: 
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. _jn    Telephone    Mfg.    Co.. 

„..lversltv  Ave..  Rochester.  N.  Y. 

Western    Electric    Co..    Inc.,    195    Broad- 

wav.  New  York.  N.  Y. 
TELEPHONE      ARMS.— S  e  e      Brackets, 
desk   telephone. 

TELEPHONE    BELLS — See    Bells,    tele- 

TELEPHONE      BOOTHS.— See      Booths. 

TELEPHONE  BOXES.— See  Boxes,  tele- 
phone, wall  set. 

TELEPHONE  CABINETS  (BATTERY). 
—See   Cabinets,    battery,    telephone. 

TELEPHONE  CABLES. — See  Cables, 
telephone  and  tele«rsph,  aerial  and  under- 
ground; Cnh'es.  telephone  and  te'egrnph, 
interior;  Cables,  telephone  and  telegraph, 
submarine. 

TELEPHONE  - CHANGERS  (POLE)  — 
See    Chargers,    polarity    or    pole    for    tele- 

TELEPHONE  CIRCUITS,— See  Circuits, 
telephone. 

TELEPHONE  COILS  (INDUCTION).—! 
See  Coils.   Induction,   telephone. 

TELFPHONE  COIN  COLLECTORS.— 
See  Coin  collectors,  telephone  station  and 
toll. 

TELEPHONE  CONDENSERS.  —  See 
Condensers,     static,     telephone     and     tele- 

TELEPHONE  CORDS.— See  Corda. 
flexible,  telephone  switchboard  and  re- 
ceiver. 

TELFPHONE  CUSHIONS  (RECEIVER). 
—See   Cushions,  ear.   telephone  receiver. 

TELEPHONE   DROPS.— See   Drops,   tele- 


phoi 


Itchboard. 
TELEPHONE     FRAMES     fOISTRIBOT- 
NQ).-    "  ~  ....-.-       ..... 


distributing, 
phon. 

TELEPHONE  FUSES.— See  Fuses,  tele- 
phone and  telegraph,   miscellaneous, 

TELEPHONE  GENERATORS  (MAG- 
NETO).— See  Generators,  magneto  tele- 
phone. 

TELEPHONE  HEAT  COILS.— See  Heat 
coils,    telephone, 

TELEPHONE  INSULATORS.— See  In- 
sulators,  telephone   and   telegraph. 


switchboard. 

TELEPHONE  LINE  TROUBLES.— See 
Line   troubles,   telephone. 

TELEPHONE  METERS.— See  Meters, 
telephone,  call  counting;  Meters,  telephone, 
long-distance,  call  measuring. 

TELEPHONE  MOUTHPIECES.  —  See 
Mouthpieces  and   mufflers,    telephone. 

TELEPHONE  OPERATOR'S  LOAD.— See 
Load,  telephone  operator's. 

TELEPHONE,  PORTABLE.— A  telephone 
Instrument  which  may  be  carried  from 
place  to  place  and  used  by  attaching  It  to 
any  telephone  line  for  which  It  is  adapted, 
ii  '=  usually  built  compactly  in  a  box,  with 
•rytng  strap  and   nmh  used  by  repair 


,   train  < 


id  interurban  sys- 
tems,  transmission  lines,  etc. 

TELEPHONE  PHANTOM  COILS.— See 
Phantom   repeating  colls,   telephone. 

TELEPHONE  PLUGS.— See  Plugs,  tele- 
phone cord. 

TELEPHONE  PROTECTORS^Bee  Pro- 
tectors, telephone,  telegraph  and  Are  alarm. 

TELEPHONE  RECEIVERS.— See  Receiv- 
ers, telephone,  combined  transmitters  and; 
Receivers,  telephone,  head  type;  Receivers, 
telephone,  loud  speaking. 

TELEPHONE  RELAYS.— See  Relays,  tel- 
ephone. 

TELEPHONE  RINGERS.  —  See  Ringers, 
telephone. 

TELEPHONE  RINGING  MACHINES.— 
See    Ringing    machines,    telephone. 

TELEPHONE  SELECTIVE  CALLING 
SYSTEMS.— There  are  three  principal  types 
of  selective  calling  systems  used  on  party 
lines.     They  are  as  follows: 

Harmonic  Signaling.  This  is  a  method 
of  selective  ringing  which  uses  alternating 
current  of  different  frequencies,  and  for 
each  frequency  a  bell  which  is  tuned  to 
respond  to  that  frequency  alone.  The  mul- 
tiple harmonic  system  uses  16  2/3.  26,  31 1/3, 
60  and  66  2/6  cycles  per  second  (all  but  or- 


and  66 


...  _    __jultiples   of   the    — -  .     . 
multiple  system  uses   20,  60.  42.  5 
cycles  per  second. 


ihalf  ring  except  that  of  the  called  station, 
of  ringing  bells  which  does  this 
efgnallrfg.     The  older  means  Is 


biased  bells,    rung  by  pulsating  c 


by    alternating    currents    of    different    fre- 
quencies.   See  preceding  paragraph. 

Semiselective  Signaling.  This  Is  a  spe- 
cial means  for  party  lines,  in  which  each 
bell  sounds  part  of  the  signals.  It  requires 
a  few  code  signals,  but  no  subscriber  hears 
all  of  the  calls.  It  Is  a  cross  between  open 
code  ringing  and  full  selective. 

American  Electric  Co,  6401  S.    State  St., 

Chicago,   111. 
Auth  metrical  Specialty  Co.,  482  E.  63rd 

St.,  New  Tork,  N.  Y. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St..  Chicago,  111. 
Connecticut    Telephone    ft    Electric    Co.. 

Merlden,   Conn.     "Connecticut." 
Couch    Co.,    Inc.,    S.    H„    Arlington    and 

Squantum  Sts..  Norfolk  Downs.  Qulncy. 

Mass.    "Intercom  muni  phone." 
Hall  Switch  ft  Signal  Co.,  Garwood,  N,  J. 
Lelch  Electric  Co.,  Genoa.  ID. 
Liddell    Electric    Mfg.    Co       The,    (81    N. 

Washington    Ave.,     Bridgeport,     Conn. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 


North 


lectric    Mfg.     Co..    The.    Gallon, 

Railway     Electric     Mfg.     Co.,     260-2     W. 
Wnter  St..  Milwaukee,  Wis.     "Remco." 

Machine  Products  Corp.,  The.  1012 


Eddy  St.    Providence,  R.  I 


New  York,   N.   Y. 
Stanley  ft  Patterson.  34 

York,  N.  Y.    "DeVeau.  - 
Strom  berg- Carlson    Telephone    Mfg.    Co., 


1931     Broadway, 
St.,  New 


TELEPHONE   SERVICE    STATISTICS,— 

The  first  public  telephone  exchange  was 
opened  for  business  at  New  Haven.  Conn., 
on  January  25,  18T8.  In  1880  the  first  cen- 
sus of  the  Industry  was  taken,  and  due  to 
the  fact  that  most  of  the  telephone  systems 
reporting  had  Just  started  operations  during 
the  year  the  reports  obtained  by  the  Bu- 
reau of  the  Cer- 
that   year,    148    I 


Census  were   Incomplete.     In 

5    systems   reported    3338  »DI--»,-r     ,-■. 

o 


EMF  ELECTRICAL  YEAR  BOOK 


TELEPHONES 


creased  10  63,  but  they  had  8645  __ 
ploytes.  1241  exchangee,  240,413  miles  of 
wire  and  213.678  telephoned.  The  capital 
stocks  and  funded  debt  amounted  to  172,- 
341,736,  While  these  figures  are  Inter- 
est in  g  to  show  the  rapid  growth  of 
the  telephone  industry,  they  are  not  strict- 
ly comparable  with  those  given  In  the 
table  below,  which  were  obtained  by 
the  Bureau  or  the  Census  In  lie  census  of 
electrical  Industries.  Theee  figures  are  for 
public    telephone    systerr         - 


whether  federal, 


mnectlng  branchni 
nufacturlng  or   n 

*ely  "by    the    goi 
state  or  munlclpi 


by    i 


Miles  __  

lin  thousands)   28,827     20,248 
No.  of  telephones 


.933       4,900 
.716       8,729       0,118       2.371 


SI 


72 


No.  of  public 
exchanges    ...   21,176     18,866     15,527     10,361 

Ko.  of  mssdBges 

imilHona)*   ..   19,809     13,725     10,400       6,070 

No.  of  em- 
ployees*    244,490  183,301  144.109     76,752 

Salaries  and 


I  thousands)*..  169. 655     90,040 


1.279     36.2 


t  available   f 


[thousands)*.. 313.103  202,508  134,625     65.104 
Capital 
(thousands)*!, 169,074  970,691  739,877  348.031 

•Companies  with  annual  Incomes  over 
35.000  only. 

Data  give  figures  covering  the  whole  year. 

Some  of  the  figures  given  above  apply 
only   to   the    larger  systems,   as   the   figures 

e  for  systems  with  annua) 

-  (5.000.  The  systems  listed 
uo. uprise  euon  a  large  percentage  of  the 
total  tliat  the  ngures  may  be  used  for  com- 
poilson.  The  relative  importance  of  the 
smaller  companies  is  shown  by  the  fact 
that  In  1017  the  total  number  of  employees 
for  all  systems  was  262,629  with  a  total 
amount  paid  In  salaries  and  wages  of 
(176,670,449.  The  estimated  number  of 
messages  was  21,845,722,335.  These  figures 
are  but  a  smalt  Increase  over  [hose  giver 
in  the  table. 

ported  an  annual  Income  of  35,000  or  mori 
in    1917.      Considerably    more    than    half   o 

in  the  Middle  West:  Illinois,  Ohio  and  In 
dlune  lead  In  the  order  named  for  state: 
having  the  largest  number  of  large  systems 
The  largest  wire  mileage  of  all  the  states  I: 
in  New  York  with  14. 4^  of  the  total;  Illi- 
nois. Pennsylvania  and  Ohio  follow.  Thl 
greatest  density  of  telephones  per  1000  of 
population  Is  in  the  Middle  West,  with  Iowi 
and  Nebraska  leading. 

In  the  last  ten  years,  the  increase  In  tp. 
miles      '  


large    In    the    proportion 


,e    almost    twlc. 


The  figures  given  in  the  table  above  for 
the  capital  stock  and  funded  debt  Includr 
some  Investments  of  the  companies  In  othe 
Industries  than  the  telephone.  Th"  "» 
capitalization  Invested  In   the  teleph. 


t  ii. 1: 


!.M2  » 


...     In  1912  _.__ 
for  large   plants   was   31,081.433.237. 

The  reports  giving  the  stocks  and  divi- 
dends of  incorporated  companies  with  In 
.■(imcH  over  15.000  show  an  increase  In  the 
number  of  companies  Issuing  common  stock 
fr.-jni  rms  in  mi:  to  issfi  in  1917.  of  these 
totals  in  1912  only  308  paid  dividends  anC 
in  1917.  997.  The  net  amount  of  commoi 
utock  milMfmillng  Wiis  (541  .RSI .477  [n  191: 
nn.l  Wi  433,91!  In  1917.  The  divide n. 
paid  on  this  total  averaged  fi.95%  In  191! 
as  rompared  to  6.47'J  In  1917.  Only  L 
small  percentage  of  these  companies  have 
rrcrcrri-il  Mock.  the.  number  being  231  in 
1912  and  210  in  1917.  The  net  amount  out 
KiindlW  MP  t4S.OSL'.402  III  1912  and  343, 
510.559  In   1917.     Dividends  averaging  4.14% 


actively,  were  paid  on  these 


irlmary  object 

companies    operated j~~291.3~13    milu.    —     

is  compared  to  34,306  miles  for  the  tele- 
lhone  companies.  In  1917  the  figures  show 
elegraph  companies  to  have  1.890,245  miles 
ind  telephone  companies  38,827.188. 

One  peculiar  thing  about  the  telephone 
ndustry  in  this  country  Is  that  a  single 
irgariliatlon.  the  American  Telephone  & 
Telegraph    Co..   which    with    Its   constituent 

Bell  Telephone  System,  controls  a  very 
arge  proportion  of  the  telephone  equipment. 
In  1917  It  was  composed  of  145  companies 
located  In  27  different  states.  Although 
the  number  of  public  Bell  exchanges  only 
slightly  exceeds  those  operated  by  non-Bell 
companies,  the  private  branch  exchanges 
2onnected  with  the  Bell  system  are  almost 
nine-tenths  of  the  total.  Nearly  85%  of  the 
total  amount  of  wire  belongs  to  the  Bell 
system  and  In  addition  they  have  287.049 
nlles  of  phantom  circuit,  representing  91% 
if  that  total.  Over  73%  of  the  telephones 
ire  on  the  Bell  system  and  the  annual 
revenue  in  1917  was  more  than  Ave  times 
is   much   as  all   the  other  larger   non-Bell 


TELEPHONE  SHELLS,  RECEIVER— 
<ee  Shells,   telephone   receiver. 

TELEPHONE  SHOP,  THE.— 506  B.  Canal 
St..  Chicago.  111.  Manufacturer  of  Inter- 
□mmunlCHting  telephor 


established    1913. 


Phillips. 


TELEPHONE  SIGNALING  SYSTEMS, 
CODE— See  Signaling  systems,  code  call- 
ing for  factories,  offices,  stores,  etc. 

TELEPHONE.  SINGING.— If  the  receiver 
if  a  good  telephone  be  placed  against  the 
transmitter  or  the  same  Instrument,  a  slng- 
'--  nound   will   be   heard.     It   Is   due   to  a 


tual  a 


litter 


aboratorles  this  I. 


TELEI 


jady. 


ent  for  testing,  but  it 
ME    STATION.— When   a 


tele 


_>ne  Instrui __     . 

>mes  a  telephone  station.  A  substation 
an  abbreviation  for  "subscriber's  station." 
TELEPHONE    SWITCHBOARD   LAMPS. 

-See  I  jimp  a,  telephone  switchboard, 
TELEPHONE      SWITCHBOARDS.  —  See 
Switchboards  telephone,  automatic;  Swltch- 

oards.    telephone,   central  battery  manual; 

witchboards.  telephone,  magneto,  manual: 

:wltchboanla.  telephone,  private  branch  ex- 

hange;      Switchboards,      telephone,      aeml- 

utomatlc. 


TELEPHONE       SYSTEMS,  —  Telephone 

lystems   may   be   divided    Into    two    general 
lasses  according  to  the  nature  of  the  serv- 
es.     This  would  give   the   manual   systems 
md  the  automatic  systems.     They  are  more 
conveniently     divided     according     to     their 
ipplication  or  commercial   use  as  public  i 
'rlvate   systems:    many   of   the   systems 
H>th    these   classes   may    be  either    manu 
>r  automatic  as  desired.     Public  telephot 
ystems  are  those  operated  for  cummerel ... 
iroflt  under  some   fixed  schedule  of  tariffs 

ems  are  operated  by  the  government  with. 
>ut   profit  or  little   profit,   but  poor  Bervji 


rally  r, 
e  all  w 


rally  s 


must 


.  jf  governmental  public 

service  regulation.  Private  systems  — 
those  operated  as  auxiliaries  to  some  ot 
form  of  business  or  enterprise,  but 
■lirectly  for  commercial  profit.  They  r 
'■c  Interconnected  with  public  systems 
■nilrelv  Isolated. 
Public    systems    are    very    largely    Ini 


I    ter 


the 


nihil 


tie  exchange  can  call  thos. 
1th    or    without    extra  chai 
""  lining  separate.    Mer 


ownership  has  becomi.  

Unified  or  consolidated  means  that  the  twi. 
exchanges  have  been  made  Into  one,  so  that 
phvslcatly  they  are  one  plant. 

Private  systems  are  used  for  several 
poses,    the   most   Important   of    which 

736 


-...eating..     _... 

patching  systems  are  employed  by  steam 
and  electric  railways  in  connection  with 
the  control  of  train  movements  by  one  or 
more  train  dispatchers.  Load  dispatching 
systems  are  used  by  many  large  central 
stations.  The  control  of  the  distribution 
system  by  one  or  more  load  dispatchers  Is 
made  possible  In  this  way.  Line  patrol  ays- 
central  atationa  to  permit  the  linemen  or 
men    patrolling   the 


cast  Iron  boxes  on  posts  along  the  streets. 
Often  a  police  signaling  system  is  com- 
bined  with   the   telephone.      A   red   lamp   Is 


communicating  systems  are  used  f 
lated  local  service,  usually  wit  hi 
attendant,    as    In    apartment   houses 


operators,  usually  women.  The  call  number 
Is  Passed  to  the  operator  by  the  voice. 
This    system    Is    further   divided   Into   local- 

whtch  the  common  battery  Is  most  widely 
used.  The  apparatus  and  switchboards 
used'  In  these  two  systems  are  different  In 
design  but  operate  In  a  similar  way  and 
accomplish  about  the  same  results,  except 
that  as  a  rule,  much  better  service  can  be 
given  hy  common -battery  systems. 

An  automatic  system  la  essentially  a  tel- 
....... i.    ....... ...  ...,.,.,.  .... »  bulk  of 


the 


ectlons 


&y 


—     bears    Arahlc   digits. 

from  1  to  0.  By  rotating  the  dial  In  ac- 
cordance with  the  call  number,  electrical 
Impulses  are  generated,  which  control  the 
automatic  switches  In  the  central  office. 
Hanging  up  the  receiver  on  the  hook  causes 
disconnection.  The  older  automatic  system 
employed  two  line  wires  and  earth  return 
(sometimes  common  return)  to  send  Im- 
pulses to  control  the  switches.  One  wire 
and  earth  carried  pulsations  cor  responding 
to  the  digit  of  the  call  number.  The  other 
wire  and  earth  carried  one  pulsation  to 
change  the  connection  In  the  switch  so 
that  the  next  series  of  pulsations  would 
--■-■    -"-       — '    — 'Itching  action.     Ground- 


clear 


line    ' 


This 


-Ires  of  the  subscriber  loop  for  controlling 


the  switches.     This  1. 


system    Is   a    telephone 
a    subscriber 


system  which 

gives  the  call  numbei 


TELEPHONE    SYSTEMS,    APARTMENT 


HOUSE-- 

or    family    hotel.      Both    i 


The    I 


lUlres   no  operator  for  local  calls,  and  otllj 
in     attendant     for     Incoming     calls     whosi 
lestinatlon  Is  not  known  by  the  caller. 
TELEPHONE    TERMINALS.     CABLE. - 

TELEPHONE     TESTING     SETS.   —   Set 


resting 


magnet 


TELEPHONE  TRAFFIC— The  v 

telephoning  as  an  aggregate.  Tl 
measure  la  the  number  of  calls  t 
subscribers  per  day 

the  average  holdlng'tlm 

TELEPHONE   TRAIN    DISPATCHING— 
See  Dispatching  of  railroad  trains  by  tele- 

TELEPHONE      TRAIN      DISPATCHING 
SYSTEMS.— See  Train  dispatching  s;     ' 
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TELEPHONE  TRANSMITTERS.  —  Bee 
Transmitters,  telephone,  desk  or  wall  aet; 
Transmitters,  telephone,  hand  aet;  Trans- 
mitters, telephone,  operators'. 

TELEPHONE  WIRE.  — See  Wire,  tele- 
phone, drop;  Wire,  telephone,  Inside. 

TELEPHONE,  WIRELESS  OR  RADIO. 
—Telephone  conversation  by  radio  Is  pos- 
sible by  modulating;  or  varying  the     


aSsct  the  receiving  device  with  currying  In- 
tensity and  so  reproduce  the  speech.  It  Is 
not  yet  In  extensive  commercial  use. 

TELEPHONES,  AUTOMATIC  —  Auto- 
matic telephones  are  made  aa  both  desk 
sets  and  wail  telephones.  They  are  similar 
to  the  ordinary  common- battery  telephones 
Tor  this  service  except  that  they  have  a 
(■tilling:  dial  added,  which  la  operated  to  ob- 
tain the  desired  number.  In  the  desk 
set  the  dial  Is  usually  mounted  on  or 
directly  above  the  base. 

Manufacturers: 

AUTOMATIC  BLBCTRIC  CO.,  Chicago, 
111.,  designers,  manufacturers  and  In- 
stallers of  Stronger  Automatic  Tele- 
phone exchangee  for  public  and  pri- 
vate systems  of  any  sue.  More  than 
one  thousand  such  exchanges  have 
been  Installed  In  all  parts  of  the  world 
and  have  been  in  operation  for  over  SO 
years.  This  equipment  has  been  rec- 
ognised  by   engineers   and   officials   of 


)  largest  operating  organisations  as 
jrougtily   prar"  — '   --'    ---■-■-■■     --» 

s  been  adopt...  _.    ....   „_._ 

of      the      leading      foreign      countries. 


ipted   by  the  govern 


Strowger  equipment  renders  a  superior 
type  of  telephone  service,  being  uni- 
formly  rapid   and   accurate   In   setting 

'" —     and    by    eliminating 

operators,  reduces  the 
to  a  minimum.  Con- 
ferences with  Interested  organisations 
either  for  public  or  private  exchanges 
are   invited— Adv. 

Connecticut  Telephone  A  Electric  Co., 
Merlden,  Conn.     "Connecticut." 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.     "Autophone." 

North  Electric  Mfg.  Co.,  Tho,  Gallon, 
Ohio. 

Pettes   A    Randall   Co.,    IE!   Nassau   St, 


Co.,    19 SI    Broadway, 


Spiel  man    Ele< 

New   York,   in.    t. 

Btromberg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave..   Rochester,  N.  T. 

Western  Electric  Co.,  Inc.,  IDE  Broadway, 

New  York.  N.  Y. 
TELEPHONES,  AUTOMOBILE  OR  LIM- 
OUSINE  A  telephone  set  for   enabling  a 

person  in  an  automobile  to  telephone  to  the 
driver.  The  transmitter  is  portable,  the 
receiver  Is  usually  (lied  near  the  driver 
and  speaks  loudly  enough  to  be  heard 
above  road  noises. 


divu.,  Chicago,  111. 
Dictograph    Products   Corp.,    220  W.    42nd 
St,   New  York,   N.  Y.     "Motor  Dleto- 

Globe  Phone   Mfg.   Co.,    Reading,    Mann. 

KLAXON  CO.,  Newark,  N.  J. 

Bptelman     Electric    Co.,    1811    Broadway, 

New  York,  N.  Y. 
Stanley  A  Patterson,  14  Hubert  St.,  New 

York,  N.  Y.     "DeVeau." 
Telephone   Shop,   The,  BM  S.   Canal   St., 

Chicago,  HL 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York,  N,  Y. 
TELEPHONES,  DESK  STAND.— A  tele- 
phone set  which  consists  of  a  stand  (bear- 
ing the  transmitter,  receiver,  calling  de- 
vice, and  hookswltcb),  a  flexible  Cable  or 
cord,  and  a  bell  box  (containing  the  bell, 
er,  and  the  rest  of  the  apparatus). 
lost  used  In  offices,  on  tables  and 
!c.,   although   often   furnished   for 


It   is   1 


Manufacturers: 

American  Electric  Co.,  6401  a  State  St., 

Chicago,  I1L 
Audible    Telephone   Mfg.    Co.,    1017-39    N. 

Clark   St,   Chicago,   III.      "Audible." 


Isley  Ave.,  Elkhart,  ind.    "Chl- 
Connsctlcut    Telephone    *    Electric    Co, 


Couch  Co.,  Inc., .  8.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass.     "Multlphone.'' 

Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo, N.  Y.     "Federal." 

HOLTZER  -  CABOT  ELECTRIC  CO., 
THE,    12E   Amory  St.,   Boston,   Mass. 

KELLOGG  SWITCHBOARD  *  SUPPLY 
CO.,  Adams  and  Aberdeen  Sts..  Chi- 
cago, 111.     (See  display  adv.,  page  1127.) 

KLAXON  CO.,  Newark.  N.  J. 

Lelch  Electric  Co.,  Genoa,  Itt. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

North  Electric  Mfg.  Co.,  The,  Gallon, 
Ohio. 

Premier  Electric  Co.,  SKOO-1810  Ravens- 
wood  Ave.,  Chicago,  Hi. 

SAMSON  ELECTRIC  CO.,  Canton.  Mass. 

Splelman  Electric  Co.,  1931  Broadway, 
New  York,  N.  Y. 

Stanley  A  Patterson,  14  Hubert  St.,  New 
Tori,  N.  Y.     "DeVeau." 

Stoddard  Telephone  Construction  Co., 
The,  Monroe.  Mich. 

Btromberg- Carlson  Telephone  Mfg.  <"*-« 
1060  University  Ave..  Rochester,  I 


■luiKu,  jouoi-rf.  and  often  a  calling  device 
mounted   on  a  handle-      It    takes  the  place 
of  a  desk  stand  in  a  desk  seL    Much  used 
in  Europe,  but  not  much  In  America- 
Manufacturer*: 
American  Electric  Co.,   6401  8.   State  St., 

Chicago,  HI. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St..  Chicago,  111. 
Chicago  Hand  Phone  Co.,  Ell  W.  Jackson 

Blvd.,  Chicago,  III. 
Chicago  Telephone  Supply  Co.,   1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind.    "Chl- 

Connecticut  Telephone  A  Electric  Co., 
Merlden,  Conn.     "Connecticut." 

Couch  Co.,  Inc.,  8.  H.,  Arlington  and 
Squantum  Sts..  Norfolk  Downs.  Quincy, 
Mass.     "Multlphone,"  "Yankee." 

Evolution  Phone  Co.,  Inc.,  The,  48  Green- 
wich Ave..  New  York.  N.  Y.     'Thera- 

Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo, N.  Y.     "Federal." 
KELLOGO  SWITCHBOARD   A  SUPPLY 


KLAXON  CO.,  Newark.  N.  J. 
Llddell    Electric    Mfg.    Co..    The,    4S1    N. 
Washington     Ave.,     Bridgeport,     Conn, 

North    Electric    Mfg.    Co,,    Tho,    Gallon, 

Ohio. 
SAMSON  ELECTRIC  CO.,  Canton,  Mass. 
Splelman    Electric    Co..    1911    Broadway, 

New  York.   N.  Y. 
Stanley  &  Patterson.  14  Hubert  St.,  New 

York,   N.  Y.      "DeVeau." 
Strom  berg-Carlson    Telephone    Mfg.    Co., 
10S0  University  Ave,,  Rochester.  N.  Y. 
Telephone  Shop,   The,   506   S.   Canal  St., 

Chicago,  III. 
Western  Electric  Co.,  Inc.,  ISf  Broadway, 

New  York,  N.  Y. 
TELEPHONES,  INTERIOR  OR  INTER- 
COMMUNICATING.—These  telephones  are 
designed  for  use  on  interior  or  Intercom- 
municating systems  In  large  offices,  fac- 
tories, institutions,  apartment  houses,  large 
residences,  etc.  They  are  often  operated 
from  a  common  battery  or  by  dry  batteries 
at  each  station.  The  telephones  are  gen- 
erally wall  seta,  with  the  transmitter 
mounted  on  a  short  pivot.  A  button  on  the 
enclosing   case    Is    used    for    signaling   by 

ton  and  circuit  Is  supplied  for  each  other 
station;  In  the  latter  case  these  buttons 
are  arranged  In  a  compact  panel  with  the 
number  or  name  of  each  station  adjoining 
Its  button. 

Manufacturers: 

American  Electric  Co.,   1401  S.    State   St.. 

Chicago,  III 
American  Thermophone  Co.,  114-118  Bed- 
ford St.,  Boston,  Mass.   "Thermophone." 
American     Watchman's     Clock     Co.,     150 

Nassau  St.,  New  York,  N.  Y. 
Auth  Electrical  Specialty  Co.,  422  B.  Elrd 

St..  New  York,  N.  Y. 
AUTOMATIC  ELECTRIC  CO..  Chicago, 
111.  The  P.  A.  X,  (trade  name  for  the 
Private  Automatic  Telephone  Ex- 
change equipment)  has  been  adopted 
by  hundreds  of  the  world's  largest  and 
most  important  commercial,  financial 
and  Industrial  organisations,  as  well 
ss  hospitals,  hotels,  clubs,  private  es- 
tates and  Government  buildings.  Also 
aboard  ships.  Serves  any  number  of 
stations  and  Is  capable  of  unlimited 
expansion.  Requires  only  two  wires 
to  each  telephone.      Gives  accurate  In 


P.  A.  X.  also  renders  unexcelled  code 
call,  watchman,  conference,  credit  and 
other  specialized  services.  Conferences 
as  to  specific  requirements  invited. 
—Adv. 

Chicago  Hand  Phone  Co.,  Ill  W.  Jackson 
Blvd.,  Chicago.  DL 

Chicago  Telephone  Supply  Co..  1142-1118 
W.  Beardsley  Ave.,  Elkhart,  Ind.     "Chi- 

Connectlcut  Telephone  A  Electric  Co., 
Merlden,  Conn.     "Connecticut. " 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs,  Quincy, 
Mass. 

Dictograph  Products  Corp,,  220  W.  42nd 
St.,  New  York,  N.  Y.      "Dictograph." 

Federal  Telephone  A  Telegraph' Co.,  Buf- 
falo. N.  Y,    "Federal." 

Globe  Phone  Mfg.   Co..   Reading,    Mass. 

Hepburn  Telephone  Mfg.  Co.,  The,  825  S. 
Dearborn  St..  Chicago.  I1L 

HOLTZER  -  CABOT  ELECTRIC  CO., 
THE.    12E   Amorv  St.,   Boston.    Mass. 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 
111.     (See  display  adv.,  page  1S27.) 

KLAXON  CO.,  Newark,  N.  J. 

Letch  Electric  Co.,  Genoa,  111. 

Llddell  Electric  Mfg.  Co.,  The.  481  N. 
Washington  Ave,,  Bridgeport,  Conn. 
"Crown?" 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

forth    I 

Ohio. 
Ostrander  A  Co.,    W.   R..   171   Broadway. 

New  York,   N.  Y. 
Pettes    A   Randall   Co.,   152   Nassau   St., 

New  York,  N.  Y. 
SAMSON  ELECTRIC  CO..  Canton,  Mass. 
Screw  Machine  Products  Corp.,  The,  1011 


B  Broadway, 


Chicago,  IlL 

Western  Electric  Co.,  Inc., 
New  York,  N.  Y. 

TELEPHONES,  L0UD-8PEAKINQ.  — 
Loud -speak  Ins;  telephones  are  outfits  used 
with  a  horn-shaped  receiver  to  permit  the 
message  or  sound  to  be  distinctly  heard 
several  feet  from  the  apparatus.  They 
consist  of  a  special  transmitter,  usually  of 
low  resistance,  permitting  the  flow  of  an 
unusually  high  current  when  talking.  In 
some  Instances  the  set  Is  operated  directly 
from  a  110-voIt  d-c  supply,  and  the  receiv- 
ers are  wound  specially  for  this  purpose. 
Also    see     Announcers,     telephonic,     depot, 

M  ■  nuf aeturer* : 

AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St.,  Chicago,  HI. 
Cory  A  Son.  Inc.,  Charles,  181-187  Vartck 

St..  New  York,   N.   Y. 
De  Forest  Radio  Telephone  A  Telegraph 

Co..    1415    Sedgwick    Ave.,    New   York, 

N.  Y. 
Dicfograph   Products    Corp.,   «0   W.    42nd 

St.,    r* —  *""    ™    *      '»-*—- e  ■- 

ILAX< 

phonu 
Magnavox  Co..  T3he,   2701-276B  E.  14th  St., 

Oakland,  Cal.     "Telemegafone." 
Modem  Radio  Equipment  Co..  27  8.  Broad 

St..  Elisabeth,  N.  J.     "Modern." 
Stanley  A  Patterson.  U  Hubert  St.,  New 

York,   N.   Y.      "DeVeau  Intertalk   Mag- 

nl  phone." 
Western  Electric  Co.,  Inc.,  196  Broadway. 

New  York,  N.  Y. 
WSnkler-Betchmann    Co..    4801    S.    Morgan 

St..    Chicago,    111.      "Still    Small   Voice," 

"Electric  Page  Boy." 
TELEPHONES,     MINE— Telephone    sets 
enclosed    In    a    strong  molstureproof  metal 
box.   with   piped  or  bushed   wire   Inlet,   so 
that  It  may  be  used  In  a  mine,  or  tunnel  or 
other  wet  place  without  Injury. 
Manufacturers: 
American  Electric  Co.,  8401  S.  State  St, 


Chlca 


.,  111. 


TJT 


!    ELECTRIC    CO..    1001    W. 

Van  Buren  BL,  Chicago,  HI. 
Chicago  Hand  Phone  Co.,  Ell  W.  Jackson 

Blvd.,    Chicago.    III. 
Chicago   Telephone   Supply   Co..    1142-1218 

W.  Beardsley  Ave.,  Elkhart,  Ind.    "Chi- 

"""■" 


TELEPHONES 
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Connecticut  Telephone  A  Electric  Co.. 
Meriden,   Conn.     "Connecticut." 

Federal  Telephone  ft  Telegraph  Co..  Buf- 
falo, N.  Y.    "Federal." 

HOLTZER  -  CABOT  ELECTRIC  CO.. 
THE,    126   Amory  St.,  Boston,   Mass. 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  and  Aberdeen  Sis.,  Chicago, 
111.      (See  display  adv.,  page  1337.) 

KLAXON   CO.,   Newark,  N.  J. 

Leich   Electric  Co.,  Genoa,  111 

Monarch  Telephone  Mfg.  Co..  Fort  Dodge, 

Stanley  A  Patterson,  34  Hubert  SL,  New 

York,  N.  Y.     "DeVeau." 
Strom  berg- Carlson    Telephone    Mfg.    Co., 

1060  University  Ave.,   Rochester,   N.   Y. 

"Mlne-A-Phone." 
Telephone    Shop,    The,    506    S.    Canal    St., 

Chicago.  III. 
Western  Electric  Co.,  Inc.,  196  Broadway, 

New  York,  N.  Y. 
TELEPHONES,      POLICE.  —  These      are 
special  forms  of  wall  telephones  made  very 
ruggedly  and  of  weatherproof  construction. 

Iron  box  or  In  a  small  booth.  They  are 
generally  used  for  outgoing  calls  only  and 
are  not  provided  with  a  ringer,  any  signal- 
ing that  Is  necessary  being  done  by  means 
of  &  lamp  placed  on  or  near  the  telephone 

Manufacturers: 

American  Electric  Co.,  6101  S.  State  St, 

Chicago,  III. 
AUTOMATIC    ELECTRIC    CO.,    1001    W. 

Van  Buren  St..  Chicago.  111. 
Connecticut    Telephone     A    Electric    Co., 

Meriden,  Conn.      "Connecticut." 
KELLOQO   SWITCHBOARD  &  SUPPLY 

CO.,  Adams  end  Aberdeen  Sts..  Chicago, 

111.      (See  display   adv.,    page   1327.) 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

Iowa. 
Stanley  A  Patterson    34  Hubert  St.,  New 


TELEPHONES,  PORTABLE.  — A  tele- 
phone Instrument  which  may  be  carried 
from  place  to  place  and  used  by  attaching 
It  to  any  telephone  line  for  which  it  is 
adapted.  It  is  usually  built  compactly  In  a 
box  with  a  carrying  strap  and  much  used 
by  repairmen,  train  crews,  line  patrolmen, 
etc.,  to  communicate  on  street  and  Inter- 
urban  systems,  transmission  lines,  etc 

Manufacturers: 

American  Electric  Co.,  6401  S.  State  St., 
Chicago,    III. 

Chicago   Telephone    Supply   Co..    1142 
W.  Beardsley  * —     ■^■^-■■'    <-* 


,  Elkhart,  Ind. 


Connecticut    Telephone    A    Electric    Co.. 

Meriden,    Conn.      "Connecticut." 
KELLOGG   SWITCHBOARD  A   SUPPLY 

CO..  Adams  and  Aberdeen  Sts..  Chicago, 
"■III.     (See  display  adv.,  page  1327.) 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 

Stanley  A  Patterson,  34  Hubert  St.,  New 

York,  N.  Y.     "DeVeau." 
Stromb erg- Carlson    Telephone    Mfg.    Co., 
10SO  University  Ave.,  Rochester.  N.  Y. 
Western  Electric  Co.,  Inc.,  196  Broadway. 

New  York.  N.  Y. 
TELEPHONES,  SENSITIVE,  DICTO- 
GRAPH—This  Is  a  combination  of  a  very 
sensitive  transmitter  and  a  loud-speaking 
receiver,  so  arranged  that  converaa"  — 
—   *-b  carried  on  without  putting  the 


hearing    conversation    wi 
edge  of  the  speakers.     It 

Is  used  by  police, 

d  other  investigt 
ephonlc  listeners  for  detect!* 

TELEPHONES,    SHIP— A    telephone    set 

or  suffering:  ft 

TELEPHONES,     SPECIAL     ANL      

CELLANEOUS — Telephones  are  made  for  a 
large  number  of  purposes.  The  most  com- 
mon types  are  described  herewith,  but  in 
addition  to  these  there  are  telephones  made 
for  special  purposes,  as  In  connection  with 
radio  telephone  sets  Tor  aviators,  etc. 
They  are  also  made  to  be  used  around 
machinery,  or  where  the  noise  would  render 
an  ordinary  telephone  useless.  Weather- 
proof end  moislureproof  telephones  of 
special    design    are    also    made    for    exposed 

Manufacturers; 

Dictograph   Products   Corp.,    330   W.    4Snd 

St..  New  York,  N.  Y.     (Aviator's)  "Avl- 

ICKLLOGG   SWITCHBOARD  A   SUPPLY 
CO.,  Adams  and  Aberdeen  Sts..  Chicago, 


III.     (Weatherproof,  special  Insulated.) 

(See  display  adv.,  page  1327.) 
Magnavox  Co.,  The,  2701-2768  E.  14th  St., 

Oakland.  Cal.     ' 'An tl- Noise." 
Western  Electric  Co.,  Inc.,  IBB  Broadway, 

New  York,  N.  Y. 
TELEPHONES,  STREET  OR  INTER- 
URBAN  RAILWAY— These  are  often  called 
wayside  telephones  and  consist  of  a  tele- 
phone Instrument  installed  at  the  side  of 
a  public  highway  for  the  use  of  subscribers. 
It  may  be  In  a  locked  box  to  which  only 
special  subscribers  or  railway  employees 
have  access.  Sometimes  only  a  lack  ie  in- 
stalled, the  authorized  persons  being 
equipped  with  hand  telephones,  each  having 
a  cord  and  plug.  Railways  often  Install 
them  along  the  right-of-way  for  regular  or 


Chita 


i  Electric  C 

,   111. 


,  6401  S.   State  St., 


AUTOMATIC    ELECTRIC    CO..    1001    W. 

Van   Buren  St.,  Chicago,  HI. 
Connecticut    Telephone    &    Electric    Co., 

Meriden,     Conn.       "Connecticut." 
KELLOGG   SWITCHBOARD  A   SUPPLY 

CO.,  Adams  and  Aberdeen  Sts.,  Chicago, 

111.     (See  display  adv.,  page  1B27.) 
Monarch  Telephone  Mfg.  Co.,  Fort  Dodge. 

Stanley  A  Patterson.  14  Hubert  St..  New 

York.  N.  Y. 
Btromberg-  Carl  son    Telephone   Mfg.    Co., 

1060  University  Ave.,  Rochester.  N.  Y. 
Western  Electric  Co..  Inc.,  196  Broadway, 

New  York,  N.  T. 
TELEPHONES,  WALL,  CENTRAL-BAT- 
TERY  TYPE— A  wall  telephone  set  Is  one 
"         '   adapted   to  be 


mounted  on  a  short  pivot  In  the  front. 
They  are  often  provided  with  a  small 
writing  shelf.  The  "hotel  type"  or  "resi- 
dence type"  do  not  have  the  writing  shelf 

contain     the     transmitter,     receiver,     hook 
switch,    ringer,    condenser    and    may    have 
an  Induction  coll  also. 
Manufacturers: 


ly   Co..   114S-1138 


AUTOMATIC    ELECTRIC 

Van  Buren  St..  Chlcairo. 
Chicago    Telepht 

W.  B«— *-*— 

Connecticut  Telephone  A  Electric  Co., 
Meriden,   Conn.     "Connecticut." 

Couch  Co.,  Inc.,  S.  H.,  Arlington  and 
Squantum  Sts.,  Norfolk  Downs.  Qulncy. 
Mass.     "Multl  phone." 

Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo.  N.   Y.      "Federal." 

KELLOGG  SWITCHBOARD  A  SUPPLY 
CO..  Adams  and  Aberdeen  Sts.,  Chicago, 
HI,     (See  display  adv..  page  1327.) 

KLAXON  CO.,  Newark.  N.  J. 


Chicago.   III. 

SAMSON  ELECTRIC  CO..  Canton,  Mass. 
Stanley  A  Patterson.  34  Hubert  St.,  New 

York.   N.   Y.     "DeVeau." 
Stromberg- Carlson    Telephone    Mfg.    Co.. 
1060  University  Ave..  Rochester.  N.  Y. 
Western  Electric  Co.,  Inc.,  195  Broadway, 

New  York,  K  Y. 

TELEPHONES,     WALL.     MAGNETO 

TYPE— Magneto   type   wall  telephones   are 

seta  enclosed  In  a  wooden  boT  and  adapted 

be   secured   to  a  wall.     They  generally 

...re  the  transmitter  mounted   on  a  short 

pivoted    arm   or   merely  on   a   pivot   In    the 

"    mt  Of  the  box.     The  boxes  for  this  type 

i    usually  larger    than    the    common-bnt- 

_.-T    sets    and    are    often    provided    with 

writing    shelves.       The     sets     contain     the 

Iransmltter.    receiver,    hook   switch.    Induc- 

:lon    coll.    magneto    generator,    ringer,    and 

isually  two  dry  batteries. 

Manufacturers: 

American  Electric  Co..  6401  8.   State  SL. 


Connecticut  Telephone  ft  Electric  Co.. 
Meriden.   Conn.      "Cnrnvctlcut." 

PVdersl  Telephone  ft  Telegraph  Co..  Buf- 
falo. N    Y.     "F»fleral." 

HOr.TZER  -  CAROT  ELECTRIC  CO., 
THE    136   Amnrv  St.     Piston.   Mnas. 

KFLLOOO  RWTTCHBOiVRn  *  SUPPLY 
CO..  Adams  and  Aberdeen  Sts  ,  Chicago. 
Ill      (See  dloplav  adv..  page  1327.) 

Lelch  Electric  Co..  Genoa,  111.  "Auto- 
maphone," 

Monarch  Telephone  Mfg.  Co..  Fort  Dodge. 


Premier    Electric    Co.,    1800-1310   Ravens- 
wood    Ave.,    Chicago,    III. 

Spiel  man    Electric    Co..     1931    Broadway, 
New   York,   N.  Y. 

Stanley  A  Patterson.  14  Hubert  St.,  New 
York,  N.   Y.     "DeVeau." 

Stoddard      Telephone      Construction     Co., 
The.  Monroe,  Mich. 

Strom  berg-Carlson    Telephone    Mfg.    Co., 
10G0  University  Avr      *•— -  — —    «    - 

Western  Electric  Co., 
New   York.   N.  Y. 

TELEPHONIC  DETECTORS  FOR  MA- 
CHINERY NOISES.  —  Sensitive  telephone 
sets   with   loud-speaking  receivers  used  tn 


condition. 

Manufacturer: 

Globe    Phone    Mfg.    Co.,    Reading,    Man. 

TELEPHONIC  DETECTORS  FOR  MINK 
AND  OTHER  UNDERGROUND  SOUNDS. 
—These  Instruments  are  sensitive  tele- 
phones for  picking  up  very  minute  vibra- 
tions of  the  ground  and  by  suitable  amplifi- 
cation and  loud-speaking  receivers  making 
them  audible.  They  are  useful  In  mine 
rescue  work,  for  determining  the  presence 
and  location  or  underground  Area,  leaks  in 
water  mains,  etc.  In  locating  the  direction 
of  the  sound  the  binaural  principle  is  used. 
They  were  also  used  extensively  during  the 

Manufacturer: 
Globe    Phone    Mfg.    Co.,    Reading,    Mass. 

"Geophone." 

TELEPHONIC  LISTENERS  FOR  DE- 
TECTIVES. -These  are  telephone  instru- 
ments designed  for  secret  work  by  de- 
tectives and  the  police.  They  consist  Of  a 
very  sensitive  small  transmitter  which  la 
concealed  in  a  room,  and  connected  to  the 
receiving  or  listening  devices  In  another 
room.  The  transmitter  is  sensitive  to 
any  sounds,  even  to  whispers  and  low  tones, 
and  these  may  be  clearly  heard  in  the 
receiving  apparatus  and  recorded  for  future 
use    as    evidence   in    criminal    prosecutions. 

Manufacturers: 

Dictograph   Products   Corp..    330  1 
St..  New  Tor-    ™    ""      ■■'----' 

HE    phone    I 


"Detective  I 


Globe   i 


t-Phor 


Mfg.    Co.,    Reading, 


DEVELOP- 


Commercial  Development.  In  the  time 
rem  the  Invention  of  the  telephone  in  1876 
o    date     ( 1 921 )     there    may    be    discerned 


operation   (1913  to  date). 

First    Period.      The    first    period 
free  from  competition  of  a  kind. 


e  possession  of  tl 


..„    start — for 

■ntion  Itself.    There 
1  of  Bell 


._.. _ „ .  .     that  early 

day.  But  Bell  was  proven  to  be  the  prior 
Inventor.  Then  therg  were  the  claims  of 
Drawbaugh.  who  brought  146  witnesses  to 
his  activities  from  1867  to  1676.  Also  there 
was  the  Inventive  activity  of  Edison,  Gray. 
and  Dolbear,  under  the  guidance  of  the 
Western   Union  Telegraph  Co. 

There  was  a  rapid  movement  in  this 
period  from  the  first  private  lines  to  the 
rental  system  started  in  1877  and  the  first 
public  exchange  at  New  Haven,  Conn..  In 
1878,  which  became  the  Bell  Telephone  Co. 
in  July,  1878,  the  National  Bell  Telephone 
Co.  in  March,  1879.  and  Anally  the  American 
Bel!  Telephone  Co.  in  1850,  which  remained 
In  1881  It  acquired  from 


i    the 


period   was   not    without   some  buaJ- 

less  competition.  The  Western  Union 
relegraph  Co.  decided  to  enter  the  field  and 
rom  1877  to  1879  made  and  Installed  appar- 
itus.  but  retired  from  the  field  by  an 
igreement  settled  out  of  court  In  May. 
8S4,  the  Baxter  Telephone  Co.  began  oper- 
itlons.  put  In  an  exchange  and  built  lines: 
jut  In  March.  1885,  it  was  closed  by  legal 
iction  or  the  Bell  company.  The  Bell  in- 
:erests  pushed  the  construction  of  ex- 
'hanges  and  the  extension  of  business 
urangements  and  built  up  a  large  organ- 
zatlon.  By  1887  the  cry  or  "monopoly" 
vas  first  raised. 
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Second  Period.  About  1891  telephone)  ra- 
re) vera  made  by  Independent  manufacturers 
began  to  appear  rather  freely  on  the  mar. 
ket.  They  were  followed  by  magneto  bells 
and  other  parts  of  apparatus,  and  soon  by 
complete  telephone  Instruments.  They  were 
absorbed  by  the  public,  each  exchange  or 
toil  line  being  locally  financed.  The  drat 
Independent  telephone  convention  was  held 
In  Chicago  In  1896.     In  1897  the  famous  Ber- 


Thls  period  t 


characterized   by  severe 

.aethoda  on   both   aides.     Heated 

conllcts  occurred  In  many  places,  and  for 
an  Independent  operator  to  have  anything: 
to  do  with  those  of  the  other  side  was  re- 
garded as  a  aln.  The  Bell  Interests  bought 
out  many  of  the  competing  plants,  and  In 
some  cases  burned  the  telephones,  as  at 
Barnesvllle,    Mass.,    and    Cambridge.    Ohio. 

In  1901  a  higher  court  reversed  the  Ber- 
Hnger  transmitter  decision,  finally  throw- 
ing open  the  making  of  transmitters  to  all. 
The  next  five  years  saw  a  great  spread  of 
the  telephone  In  the  hands  of  both  Bell  and 
Independents     under    a    competition     which 

was  hoth   technical  and  coi '"      " 

valued    Improvements,    *~~" 
nomlc.   resulted. 

Third  Period.  About  1905  the  competition 
became  less  sharp,  taking  on  a  somewhat 
passive  nature  In  many  parte  of  the  coun- 
try. All  concerned  were  learning  to  live 
together  without  undue  reeling.  This  con- 
dition lasted  about  seven  or  eight  years. 

Fourth  Period.  About  1912  and  1911  there 
began  a  get-together  movement  for  the 
division  of  territory,  the  merging  of  plants, 
etc.  For  Instance.  Lincoln.  Neb.,  was  taken 
over  bv  the  Lincoln  Telephone  &  Telegraph 
Co..  while  Omaha.  Neb  .  was  taken  by  the 
Nebraska  (Bell)  Telephone  Co.  In  many 
cases  the  plans  were  carried  out.  In  some 
cases  the  public  utltltv  regulating  com- 
mission refused  permission. 

»„.-_.-_.     ....... i         There     Is    not 


sketch    In    broad    outlines.    Illustrated   hi 
and  there  by  suitable  Instances. 

There  has  been  development  all  the  way. 
but  two  periods  of  very  great  actlvltv  stand 
out   In  the  production   of  Ideas.     Often    the 


much  as  the  Invention  Itself.  The  period 
from  1878  to  1880  was  filled  with  a  very 
remarkable  development  from  the  simple 
telephone  receiver  to  public  exchanges 
large  enough  to  have  "chaos"  during  the 
fauev  hour,  and  contained  the  beginnings 
of  the  multiple  switchboard.  The  -other 
period  was  from  about  1898  to  about  19ns. 
during  which  time  at  least  twelve  out- 
standing Improvements  were  made.  Trial 
hv  public  use  and  gradual  refinement  fol- 
lowed both  these  periods  and  continues  to 
the    present   dav. 

Period  of  Beginnings  (1878-1880.)  These 
may  be  run  over  brleflv  as  follows:— 1877 
Permanent  magnet  receiver  bv  Bell.  Mag- 
neto bell  and  generator  by  Watson.  Car- 
bon transmitter  bv  Edison.  Hard -drawn 
copper  wire.  Doollttle.  Private  lines.  Ex- 
perimental exchange. — 1878,  Hughes  three- 
nail  experiment  and  carbon  noncti  mi™n. 
phone.     Wake 


drop  bv  R.  a  Brown.  Cable  with  twisted 
pairs  by  Brooks.— 18T9.  Numbered  direc- 
tory bv  Shaw.  Automstlc  switch  hook. 
Repenting  coll  (though  unsatisfactory). 
fruda  phantom  circuits  bv  Black  and 
Hosebntgh.  Selective  ringing  (two-partyl 
r»v  Anders.  Party-line  lockout  scheme  bv 
TMckerson.  First  office  cable  at  San 
Francisco.  Cal.  Lead  press  cable  hv  Ber- 
thoud  and  Borel.  In  Switzerland,  Multiple 
switchboard  with  forerunner  of  present 
JmfK. 

Second  Period  of  Great  Activity  (1898- 
1»05).— 1898.  Combined  drop  and  Jack  a 
unit.  self-reBtorfng.  Party  line  with  central 
checking,  dlvlfled  circuit.  Compart,  modern 
HWltchboard  kev, — 1899.  Automatic  turtenlng 
on  cord  Mrc'lt.— lFsno.  Indicating  rinirlng 
fcev.  one  per  cord  circuit.  Harmonic  selective 
ringing  bv  electrical  action.— tioi.  fom- 
psft  type  wall  telephone.  Self -contained 
stwltch  hook,— 1908.  An  adequately  strong 
rrtacnetn  generator.  Safe  telephone  Instru- 
roeTit  with  no  exposed  electrical  circuits  — 
IPOB  TTsrmnnlc  selective  ringing  bv 
mechanics  I  resonance.  Steel  telephone 
r.oxo.  Superimposed  selective  ringing- 
4  Imttpry  with  a-c.  generator  to  ring  biased 
b«-ll*>. 

It    will    be    prontnble   now    to    follow    I 

development  of  a  few  things  separatelv. 

The  Receiver.     Dr.  Bell's  experimental 


battery  c 


celver*waaj  first  polarised  but  the 

hiblted  at  the  Centennial  Bxposlt 
was  nonpolarised,  requiring  batti 
to  polarise  It,  In  1877  he  madr 
straight  bar  magnet  form  known  as  "single 
pole."  In  the  90s  the  bipolar  receiver  was 
produced  and  by  1898  It  was  rapidly  com- 
ing Into  general  use.  In  1909  the  nonpolar 
receiver  was  brought  back  by  the  Auto- 
matic Electric  Co.  In  small  compact  form. 
I  Join  polar  and  nonpolar  types  are  In  wide 

The  Transmitter.  The  need  of  a  trans- 
mitter (a  modifier  or  battery  current)  was 
felt  from  the  start.  Bell  made  a.  crude 
one  with  a  wire  projecting  down  Into  a 
liquid.  In  1S77  Edison  made  a  transmitter 
in  which  the  rheostatlc  part  was  com- 
pressed plumbago,  followed  by  Professor 
Hughes'  delightfully  original  three- wire  nail 
experiment  In  loose  contacts  and  hla  very 
sensitive  carbon -pencil  microphone.  The 
real  transmitter  was  bora  when  Henry 
Hunnlngs.  an  English  clergyman,  Invented 
the  granular  carbon  transmitter  In  1881, 
'-—      (1892)11   took  Its  present 


bus  wet  cells"  was  argued  for  a  time  (1901- 
1901)  arid  the  wet  cell  was  practically  ex- 
tinct,   telephonlcally,    by  1907.. 

"by  White  In 
Hayes 


i    1392    S 


bear 


battery-feed    appllanc 


developed  by  the 

efficiency,  and  Is  today  the  accepted  stand- 
ard feed  (or  long-distance  toll  work.  The 
impedance  coll  of  Stone  waa  Improved  by 
others  by  giving  each  subscriber  line  Its 
own  coll  and  connecting  the  lines  by  con- 
Thls  was  most  used  by  Indepen- 


manufact 


■era— it    la    -. 


-    _    little    L_. 
t  Is  no  barrier  t 


swing    among    b 
Single -office  exchanges  w 


lattery  exchange  was 
In  1893.  By  1899  the 
n  battery  was  In  full 
Jell    and    independent 


of  mult  I  office  exchanges  shortened 
scriber  loop  and  Increased  the 
■ongth  delivered  to  the  telephone 


0.1M    to    0,176   ampere 


a  In  the  office  from 


400  ohms  down  to  44  ohmc 
The     flrat     common -battery     experiments 
re  chiefly  with       --■■■■■  -      • 

n'lBoTto  1906 


40   volts    for   all 

)matlc  


ventured    on    10    vol  I 

work.     The  Btrowgei   __ 

ways  worked  with  higher  voltage,  oecause 
It  had  to  have  It  to  operate  its  relays  at 
what  was  considered  high  speed  (five  to 
eight  Impulses  per  second).  It  settled  on 
54  volts  for  three-wire  plants.  When  the 
two -wire  automatic  was  brought  out  (about 
1907-1908)  it  dropped  to  48  volts  (46  to  49) 
Tor  all  work,  local  and  toll. 
Exchanges  In  General.     There  was  a  pe- 


riod   of    ( 
aboi 


1876     I 


jhifts 


the 


lephon 


miserable. 


_.._    ..._     Idea  held _ 

1905.  In  order  to  handle  many  thousands 
of  lines  In  one  office,  attempts  were  made 
to  subdivide  the  multiple,  for  It  could  not 
be  made  small  enough  to  be  reached  by 
one  girl.  The  transfer  board,  the  "ex- 
press board,  and  the  divided  multiple 
boards  of  different  Inventors  were  tried 
during  the  period  from  189!  to  1906.  But 
about  that  time  the  straight  multiple  hoard 
was  recognised  as  supreme  and  displaced 
all  others  from  that  time  on.  Since  the 
best   boards   could   place   only   about    10.000 


with 


the 


I     of     I 


become 


Long- Distance 
communication  ov> 
ways  appealed  to 


resulted  In  contributions  to  the  art  from 
all  parts  of  the  world.  Commercial  prog- 
ress was  rather  slow  and  very  little  was 
attempted  until  1S8S.  Among  the  earliest  ■ 
attempts  made  were  those  on  lines  about 
40  miles  long,  stretched  with  single  over- 
head wires  and  earth  return  between  Boa- 
ton,  Mass..  and  Providence.  R,  I.  These 
lines  soon  developed  cross -talk,  which  was 
a  commercial  barrier  as  only  one  message 
could  be  carried  at  ft  time. 

In  1885  the  American  Telephone  A  Tele- 
graph Co.  waa  formally  organised  to  en- 
gage In  furnishing  long-distance  telephone 
service.  Metallic  lines  were  tried  In  order 
to  overcome  the  difficulties  encountered 
with  grounded  circuits.     The  first  line  was 

,,..,.  New  York  and  Philadelphia, 

_  -su.iiio  ui  i>0  miles.     Thlr  " ■  — 

Plet, 


origin* 


apltt 
dlfflc 


nty. 


again  appeared,  so  that  only  one  metallic 
circuit  -could  be  used  at  one  time.  This 
obstacle  was  overcome  very  largely  by 
John  A.  Barrett,  an  electrician  for  the  com- 
pany, who  developed  step  by  step  a  scheme 
of  transposition.  This  made  It  feasible  to 
use  all  circuits  simultaneously  for  commer- 
cial service.  The  commercial  opening  of 
toll  development  was  marked  by  this  dls- 
cnvfrv  »ni3  the  building  of  toll  lines  be- 
r  cities  waa  immediately  under- 


n  followed  as  a  result 


The  n r , 

of  the  wide  Interest  taken  In  this  art  both 
In  this  country  and  abroad,  was  the  dis- 
covery of  a  suitable  means  (or  telephoning 
and  telegraphing  simultaneously  over  a 
single  wire.  Van  Rysselberghe,  a  Belgian. 
came  to  America  In  188G  to  demonstrate  a 
method  on  the  lines  of  the  Baltimore  A 
Ohio  Telegraph  Co.  Successful  experi- 
ments clearly  showed  the  possibility  of  so 
modifying  the  telegraphic  Impulses  or  sig- 
nals as  to  be  practically  Inaudible  In  the 
telephone  receivers,  thus  making  possible 
simultaneous  commercial  telephone  service. 
These  experiments  culminated  In  a  test  be- 
tween New  York  and  Chicago  made  In  1888 
over  metallic  lines,  which  la  of  special  In- 
terest because  it  was  without  doubt  tITe 
longest  circuit  actually  spoken  over  until 
1893.  In  that  year  one  of  the  most  Im- 
portant events  In  long-distance  telephony 
was  the  opening  of  the  New  York-Chicago 
line  for  commercial  service.  There  was 
much  uncertainty  over  the  outcome  of  this 
project,  as  there  was  little  to  rely  on  In 
the  way  of  proven  theory,  but  the  remark- 
able success  which  attended  It  was  respon- 
sible for  the  rapid  spread  of  this  service 
between  all  large  cities  east  of  the  Mlssls- 

The  phantom -circuit  discovery  was  re- 
garded for  some  time  as  a  system  of  multi- 
plex telephony.  It  was  made  by  Frank 
Jacobs,  whose  plan  permitted  as  many  In- 
dependent telephone  circuits  as  there  were 
wires.  This  discovery  waa  not  appreciated 
at  the  time  and  languished  for  a  few  years 
and  its  commercial  application  had  hardly 
commenced  by  1900.  Since  that  time,  how- 
ever,  lta  spread   has   been  rapid. 

The  method  of  Improving  transmission 
by  Inductive  loading  was  announced  by 
Dr.  Michael  Pupln  In  190n.  This  invention 
was  of  Immense  commercial  value  snd  has 
been  very  widely  and  successfully  em- 
ployed. Its  greatest  relative  Improvement 
ivas  in  relation  to  cable  circuits,  but  it  also 
resulted  in  a  material  gain  on  open  wire 
lines  One  of  its  more  recent  applications 
has  been   to  phantom  circuits. 

The  search  for  a  successful  telephone  re- 


tube    i 


ssful. 


One  of  the  gnost  Important  advances  In 
long-distance  te lephon V  was  the  opening 
of  the  first  transcontinental  line  for  com- 
mercial service.  Jan.  St,  1915.  connecting 
New  York  and  San  Francisco,  a  distance  of 
3400  miles.  The  combination  of  long-dis- 
tance telephony  and  radio  telephony  has 
also  added  effectively  to  the  distanc—  over 
which  the  human  vice  may  be  carried.  In 
191E  telephone  messages  were  sent  bv  wire 
to  the  Mnval  radio  station  at  Arlington, 
Va..  and  thence  hv  radio  telephone  to  CnH~ 
Mriua.  where  the  messnee  wns  heard. 
Rnrtlo  oommui  lea  lion  has  -dn-e  been  estih. 
"shed  between  Arlington  and  th-  Hawn»nn 
'-lands  and  the  Eiffel  tower  at  Paris. 
FYs  nee. 

One  of  the  Imnnrtant  development"  dur- 
ing the  World  War  was  that  of  mnltlnlex 
telephonv  which  has  been  used  to  a  limited 
xtent.     The   first  application  was   on  lines 


between    Baltimore,    Ml,    and    Pittsburgh. 


Igle 


TELEPHONY 
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Pa.  This  system  makes  use  or  several  dif- 
ferent sets  of  high-frequency  carrier  waves, 
upon  which  the  voice  waves  are  superposed. 
By  a  method  of  tuning  at  the  receiving  end 
Uia  messages  are  clearly  separated.  This 
.  method  has  also  been  called  "wired  wire- 
Automatic  Switching.— In  1879,  C-  B. 
Bcribner  said  that  "perfect  cttaoa  existed 
In  the  larger  telephone 
same    year    began    the 


._,  i  the  automatic  telephone  had  be- 
come a  factor  with  which  telephone  oper- 
ating companies  reckoned  and  about  which 
tbey  argued  with  varying  degrees  of  heat 
during  the  following  fourteen  years.  In 
the  year  1818  It  was  acknowledged  gener- 
ally that  automatic  switching.  Including 
the  calling  device  on  the  telephone,  was  the 
only  answer  to  the  question  of  proper  tele- 
phone service  and  economical  operation  of 
exchanges  In  a  world  or  rising  costs. 

TELEPHONY,  AUTOMATIC,  DEVELOP- 
MENT OF. — The  electric  telephone  was  In- 
vented in  March.  1M7S,  by  Alexander  Gra- 
ham Bell,  and  exhibited  at  the  Centennial 
Exposition  in  Philadelphia  a  few  months 
later.  The  first  worn  on  an  automatic 
switchboard  was  done  within  three  years 
after   this.     Already   the   need   for   escape 


i    IB  a_ 

automatic  switchboard.  Five  at  them  may 
be  classed  as  major  lines  of  development, 
five  as  minor,  and  the  rest  as  Isolated  ex- 
perimentation. 

First   Period.      The  first  ten  years    1879- 

188*)  are  marked  by  ~ -   "--   -*   -•- 

velopment,    and    that 

Sept.  10,  1879.  M.  D.  Cu"«u..j. 

ly  and  T.  J.  McTighc  applied 

on    an    automatic    telephone    

The  switch  proper  consisted  01  a  circle 
metallic  bars,  one  per  line,  and  a  center 
shaft  which  carried  one  loosely  mounted 
contact  arm  per  line.  By  means  of  bat- 
tery at  the  telephone  the  subscriber  sent 
pulsations  ot  current  to  operate  a  polarised 
magnet  at   the  switch.      The   latter  mqved 


9  of  de- 

_ne-      On 

,  T.  A.  Connol- 


_ _    calling  line     . 

ratchet    action    to    touch    the    bar   of    the 
called  line.    To  release,  more  Impulses 


1  of   the  home  position 


The 


by  st. 

They  continued  their  efforts  until  at  least 
1888.  In  1881  they  inserted  relays  in  the 
lines,  to  operate  the  magnets  on  local  cir- 
cuits. They  also  devised  the  first  semi- 
automatic system,  arranging  for  an  opera- 


In 


188 }    they    devised    the    first    power -dtiv 
switch,    and   a   positively    cont-"1 

ins  device,  which  controlled  the _    . 

was   Itself  advanced  step   by  step   by   the 
switch  as  It  moved. 

Second  Period.  The  period  of  IS  years 
from  1889  to  1904  was  one  of  many  war" 
ers,  many  starts  and  failures  and  sho 
lived  lines  of  development.  In  the  precis 
ing  ten  years  telephony  had  been  finding 
Itself.  The  time  was  ripe  for  earnest  work 
to  begin  on  automatic  switching.  The 
year  1889  saw  two  beginnings,  one  of  which' 
lasted  only  a  few  years  while  the  other 
continued    to    the   present   day. 

J.  Q.  Smith  first  produced  a..  

switching   system   for   telegraph   lines,     it 

was   to   enable   business  men   to   have   prl 

te-llne '■■    -"■--    - — 


nnance  It,  moved  the  worn  to  UOI- 
.   1881.    and    formed    the    Strowger 


present — the  pawl  standing  free  of  the 
ie  pawi  stop  to  prevent 
.  _  ripere,  tne  rudiments  oi 
a  aiaeswltcn  with  turee-wlre  control,  con- 
dating  or  one  line  wire  for  Impulsing  and 
jxe  otner  for  changing  tue  circuits  In  the 
swltcn  by  mamttt  oi  tne  sldeswltch.  Dis- 
covering mat  subscriDers  got  electric 
shocaa  irom  tne  receiver  binding  posts,  the 
inventors  made  the  hral  receiver  wltn  con- 
cealed binding  posts,  in  isua  a  small  disk- 
switch  exenonge  was  Installed  at  r-'ort 
Sheridan,      111.,      for      the      United       States 

tent.     There   were   private    trunks 

certain  of  the  swttcnes  where  pn- 


In   1884   the   piano-wire   board   i 


LAfono    to   replace   tne 

lor  a  bantt  a  layer  of  piano  wires  stretcned 
tightly  across  a  frame.   At  right  angles  to 


i   Insulated   1 


i  Imbed  the  a. 
First     Installed    ■ 


hut  local  battery  ft 

tial  privacy. 

In  tne  winter  of  1894-6  the  Strowger  peo- 
ple produced  the  form  and  general  Slse  oi 

bank  now   used.     Tnere  were  ten 

'   rows  or  levels  of  contacts,   ten 

ar  level  spaced  angularly  to  the 

equivalent  of   28  In   a   complete  circle,    tne 

some    as    today.      They   v ' 

electrose.     New  switches    

were  Installed  in  1896  at  LaPorte  and 
Michigan  City,  lnd.    Tlial  same  year  plas- 
ter of  Porta  was  > — "   '-■ 

abandoned    until    1 

ers  were   hard   fiber,    __ _        .    . 

phenol-fiber  has  been  adopted.  The  year 
iS96  was  marked  by  activity  In  building 
exchanges  and  In  producing  ""  "  ,J 
The  party-line  lockout  for  auti 

the  dial  calling  device,  and  the . 

connector  idea  were  started.  This  grew 
out  of  the  need  for  larger  exchanges. 
Several  lOu-llna  boards  had  to  be  connected 
together,  hence  the  origin  of  the  selectoi 
to  choose  the  boards.  At  first  there  wai 
but  one  trunk  from  any  selector  to  > 
given  100-llne  board,  ending  In  a  connec- 
tor. The  Augusta,  Ga,,  exchange  was  first 
so  Installed.  In  1897  group  trunklng  was 
secured  by  Inserting  a  figure  0  in  the 
call  number  between  the  hundreds  digit 
and  the  tens  digit.  Ths  first  pull  of  the 
dial  lifted  the  wipers  of  the  first  selector  to 
the  desired  level.  The  0  pull  gave  ten  im- 
pulses to  the  rotary  magnet,  which  followed 
them   until  the  first  idle   trunk  was  found. 

The  first  machine  rotary  was  produced  In 
1899,  having  a  machine  In  the  central  office 
to  produce  the  Impulses  Instead  of  the  — 
tra  digit  in  the  call  number.  It  was  _ 
stalled  In  the  exchange  at  New  Bedford. 
Mass..    in  1900. 

The  sldeswltch  took  form  in  the  New 
Bedford  exchange.  The  line  relays  also  ap- 
„._.,,  _...,...,.__   „„  .., >'s  shunted 


called  line.  Later  be  adapted  bis  system 
to  switch  telephone  lines.  Using  the  same 
switches  he  had  but  one  trunk  between 
groups.  He  even  had  a  small  system  In 
which   one   switch   acted   as   both   selector 

Strowger    Development.       The    Strowger 

line  of  development  cavers  a  period  of  It 
years  to  date.  In  18S9  Almon  B.  Strowger. 
■  i  City,  Mo.!  reached  th(   "  * 


i   switch 


his  patience  with  telephone  operators  and 
started  to  work  on  an  automatic  -—"-'' 
to  do  away  with  them.     He  devised 

eetaly  cylindrical  hank  of  1000  a , 
n  horizontal  rows  of  100  contacts  each. 
The  wiper  was  mounted  on  a  vertical  shaft 
In  the  center,  to  be  lifted  by  a  ratchet 
magnet,  then  rotated  by  long  steps  by  a 
rotary  magnet  to  the  desired  group  of  ten 
contacts,  and  lastly  rotated  by  single  steps 
by  another  rotary  magnet  to  the  called  line. 


manual  switchboards  over  trunks  to  which 
the  automatic  engineers  applied  a  device  to 
render  the  third  wire  unnecessary  between 
otnoea.     Here  appeared   for  ths  first  time 
the  release  trunk  for  the  first  and  second 
-lectors.     The  third  selectors  and  connec- 
ts still  hod  bridged-relay  release. 
in   tile  lau  oi   ism   tne  nrst  o.oith   llne- 
<r  It  cites    were    inscaileu    at    Yt  iuningion, 
el,   reducing  the  nrst  selectors  iiom  one 
ir  line  to  ten  per  luu  lines,    up  to  18uS  tne 

matter  of  expediency.   In  that  year  A.  E. 

eitn   devised   ma   tr unking  system,   wnlcn 


a  time  to  find  an  Idle  trunk. 


freely  wltn  each  c 


The  impulse  repeater  came  into  service 


.    tnelr    selectoi 


itrowger     sys 


gelas,  CaL).  In  1909  llneswitches  were  used 
us  local  secondaries  at  l^anslng,  Mien. 
By   the   year    19  us    the   automatic    a  u  bolt  joe 


for  e 


i  had  I 


perimental  stage.     It  ecunomlied  caole  and 
improved  service. 

The  San  Francisco,  Cal.,  Installation 
11909}  had  a  rapid-tire  suuurnan  toll  serv- 
ice, with  means  tor  verliylng  the  num- 
ber of  the  calling  subscriber  Who  waited 
while  the  call  was  put  through.  Here  was 
the  first  small  calling  device,  with  a  dial 
Which  did  not  rotate  back  while  the  In- 
terior 'mechanism  was  sending  the  im- 
pulses. In  the  winter  of  1910-11  it  was 
changed  so  that  the  dial  returned  with  the 
mechanism,  because  the  older  form  was  too 
complicated  for  extended  use.  San  Fran- 
cisco had  also  automatically  operated  cola 
coxes.  The  user  dialed  the  number,  but 
ween  the  called  station  answered,  the  re- 
versal of  current  prevented  conversation 
until  the  calling  subscriber  dropped  a  coin 


The  t 


,  it   failed  as  s 


.  ...    d  In  a 
by  a  160-oi 

Ing  of  the  telephone  bell  was  done 

first  selector,  controlled  by  a  push  button 
at  the  telephone,  which  grounded  the  cen- 
ter of  the  bell  colls.  In  the  Fall  River, 
Mass.,  exchange,  installed  In  1901,  the  ring- 
ing was  shifted  to  the  connector,  where 
lt_has  remained  to  a  date.     _      _ 

r  allthe 
_tic  Tele- 

The  first  automatic  exchange  In  Chicago 
was  completed  In  September,  1903.  For  the 
first  time  the  code  of  Impulses  was  the 
same  for  all  time  digits.  There  was 
metered  service  depending  on  the  dialing 
of  the  full  number  of  digits.  Free  numbers 
(fire,  police,  etc.)  had  one  less  digit  and 
did    not  cause  the  meter  to  register. 

The  Los  Angeles,  Cal.,  Installation  marks 
a  number  of  Interesting  facts.  One  office 
was  made  automatic  in  1904.  with  the  in- 
tention  of   gradually   converting   the  whole 


system    office    by    office,    which 


(.so    called   i 


gage  Illinois  ( 
commercial  ve  .  . 
flc  distributer  was  produced  in  1111  to 
distribute  the  traffic  of  a  manual  switch- 
board to  all  the  operators.  It  consisted 
chl -fly  of  Keith  llneswitches.  The  period 
of  1911-13  was  one  of  foreign  development, 
chiefly  In  England,  France,  and  Aust ra- 
in 1918  the  private  automatic  exchange 
took  its  place  as  a  commercial  efficiency 
' Installed  In  large  numbers 


device,  and  n„ .._  ._..„. 

from  that, time  to  date.  In  the  a. 
the  present  method  of  trunk  scattering  b 
"spill  over"  was  developed.  Increasing  tr 
efficiency  of  trunks  without  using  set 
ondary  llneswitches.  The  switching  re 
peater  was  made  for  Sydney,  Australia,  li 


office  trunks. 

The   period   from   1915   to  dote  was  one 
of   elaboration   of  the   finer  details   In  the 


the 


_    __  i  made  In 

m   and   circuits    to   make 
ore  permanent   and   roll- 


.  _  —  standard  ad- 
justments, which  had  been  growing  op 
through  the  years,  was  crystallised  Into 
scientific  form.  A  program  Of  inspections 
and  adjustments,  known  as  "routines"  was 
developed  and  Its  effectiveness  and  effi- 
ciency proven.  The  standardisation  of  the 
nomenclature,  at  the  request  of  the  British 
Engineering  Standards  Association,  was 
started  through  the  American  Institute  of 
Electrical  Engineers,  including  represents- 
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ttves  from  the  Bureau  of  Standards  and  of 
Bell  and  independent  telephone  Interest*. 

Id  the  same  period  other  advance!  were 
made  by  the  Stronger  line,  such  as  the  am- 
plication of  composite  telegraph  to  dial 
Ing  on  toll  lines,  both  ordinary  and  phan- 
tomed  lines,  automatic  voltage  regulation, 
of  the  centra  I -office  battery,  the  rotary 
lineswltch,  the  community  automatic  ex- 
change, and  other  things. 

Calender- Lorlmsr  Development— T  h  1  s 
line  extends  from  1891  to  about  1911.  Ho- 
malne  Cullender,  a  music  teacher,  of 
Brantford,  Canada,  made  a  first  attempt. 
which  bad  two  order!  of  switches,,  ground- 
return  subscriber  lines,  much  common  ap- 
paratus, a  time-limit  for  talking,  and  a 
drum -shaped  calling  device.  It  was  very 
complicated.  In  1891  he  Invented  a  second 
system  using  metal  balls  and  runways,  and 
a  drum,  calling  device  with  setup  levers. 
Though  Intended  for  exhibition  at  the  Chi- 
cago World's  Fair  It  could  not  be  shown 
aa  It  did  not  work.  After  operations  In 
New  York  Otty  and  Europe  the  Callender 


The  Lorimer  brothers,  who 
ployed  in  the  work,  were  now  in  cnarge 
and  finished  the  Troy,  Ohio,  exchange,  al- 
though this  proved  a  failure  from  de- 
fects In  design.  The  Lorlmer  brothers 
then  began  to  work  out  their  own  Idee; 
among  which  were  the  reduction  of  Indi- 
vidual line  apparatus  to  the  limit,  positive 
control  of  the  calling  device,  and  the  flec- 
tions! bookcase  plan  for  building  up  an  ex- 
change out  of  100-llne  units.  They  made 
a  model  switch  In  ISB7.  and  a  11-llne 
board  in  1898  In  their  factory  at  Pique, 
Ohio.  The  latter  had  disk  switches  set 
vertically  in  a  horizontal  row,  with  a 
common  shaft  running  through  the  center. 

In  the  spring  of  1899  they  redesigned  it, 
set  tins;  the  driving;  shafts  upright  and 
making  each  switch  cylindrical  with  12 
horhtontal  rows  of  contacts.  The  apparatus 
was  separated  into  "divisions."  each  cor- 
responding to  a  manual  cord  circuit.  Each 
subscriber  line  was  represented  by  a  seg- 
ment on  a  stationary  commutator  over 
which  a  brush  was  constantly  rotating. 
This  brush  stopped  on  the  segment  of  any 
calling    line    and    set   in    motion    the   ap- 


calllng  device. 

In  1900  the  name ,. ^,..„   t„  .,...„,- 

lean  Machine  Telephone  Co.,  which  built 
tha  exchange  for  Peterboro,  Canada,  and 
an  exhibit  board  for  Parts,  Prance.  For 
some  years  patent  Interferences  occupied 
Its  attention  and  not  much  was  done  in 
develpoment.  In  1909  It  built  the  exchange 
of  Brantford,  Canada.  In  1911  the  patents 
vrere  sold  to  the  Bell  Interests. 

Minor  Developments.  Space  forbids  more 
tlian  the  mention  of  some  Inventors,  such 
as  J.  W.  HcDonough.  Plppette,  W.  W. 
Davis.  Apostoloff  and  Freudenberg.  Selig- 
man-Lou,  Tlmberlake  and  Fonquernle, 
who  worked  along  various  lines. 

The  Clark  line  started  with  EI,  A.  Clark 
and  others  about  1891;  the  Clark  Auto- 
matic Telephone  Co.  was  formed  and 
muny  Tl-line  exchanges  made.  There  were 
many  Installed  In  the  winter  of  1899-1900 
•aid  as  late  as  1104  several  Of  them  were 
still  working  In  Sioux  City,  Iowa. 

From  1901  to  1904  Fairest  A.  Faller 
-worked  on  a  semiautomatic  system  with  a 
lever  setup  calling  device  at  each  tele- 
phone which  caused  the  call  number  to 
be  displayed  before  the  operator.  Appara- 
tus) was  exhibited  at  the  World's  Fair  at 
St.    Louis,    Mo.,    in    1904. 

The  Lundquist  line  runs  from  about  1898, 
when  Frank  A.  Lundqulst  left  the  Strow- 
srer  group,  to  about  1911,  when  he  entered 
the  Bell  organisation.  A  few  exchanges 
-were  Installed  by  the  National  Automatic 
Telephone  Co.  and  the  Globe  Automatic 
Telephone  Co,,  which  operated  during  this 

Thlnl  Period.  The  period  from  1904  to 
date  was  one  of  long  steady  developments. 
During  these  IE  years  the  more  discern- 
ing1 telephone  men  (aside  from  automatic 
workers)  began  to  see  that  automatic 
arsrltching  was  the  coming  thing,  although 
the  rank  and  His  resisted  the  change  un- 
til   Mil. 

The  period  Is  characterised  by  the 
Strowger  line  of  development,  the  West- 
ern Electric,  and  the  activities  of  Kellogg-, 
TLattlg  and  Goodrum,  of  Clement,  and  of 
CorwTn.      __ 

In  1904  Clement  began  work  on  a  semi- 
automatic system  which  the  North  Eleetrlo 
Co.  t»«gan  to  put  out  in  1907  as  the  "Auto- 
manuil"      system.       The      Strewger-liko 


switches  rotated  their  wipers  first  and 
then  lilted  them  through  the  bank,  sub- 
scriber lines  came  to  the  banks  of  under 
switches,  each  of  which  waa  tied  "tail  to 
tall"  with  a  first  selector.  The  links  be- 
tween finder*  and  selectors  were  arranged 
to  be  handled  by  operators,  who  set  up  tne 
call  number  on  a  push-button  calling  de- 
vice. Later  a  system  of  relays  was  used 
aa  a  line  finder.  The  first  commercUl 
installation  was  at  Ashtabula  Harbor, 
Ohio.  A  number  of  Other  plants  were  In- 
stalled with  good  results.  About  1911 
financial  difficulties  overtook  the  busi  "  " 
and  not  much  was  done  for  several  yi 
In  1919  it  was  revived  under  K.  B.  K 
and  F,  R.  McBerty. 

From  1908  to  1910  Corwln  waa  working 
on  a  traffic  distributer,  leaving  the  manual 
board  unchanged.  In  1911  there  waa  great 
patent  activity.  In  the  spring  of  1914 
Frank  B.  Cook  undertook  the  manufactuie 
of  It  and  Installed  an  exchange  at  Fort 
Wayne,  Ind.,  that  summer.  The  last  pat- 
ent activity  seems  to  have  been  In  1918. 

Lattlg  and  Goodrum  began  working  on 
automatics  In  1903.  After  being  with  the 
Automatic  Electric  Co.  and  the  Stromberg- 
Carlaon  Co.,  the  American  Automatic  Tele- 
phone Co.  waa  formed  about  1908.  Their 
first  commercial  exchange  was  In  Ellis 
Hospital,  Schenectady.  N.  Y.,  1906,  Tha 
system   has    a    flat,    one-motion^    BO-point 


witch, 
flndei 


r The  Western  Elee- 
trlo Co.  began  to  work  on  automat.c 
switching  in  1896.  The  large  use  of  man- 
ual switchboards  by  the  Bell  Interests 
made  them  cautious  about  hastily  adopUng 
new  and  untried  substitutes.  Their  first 
interest  lay  along  the  line  of  automatic 
Interoffice  trunklng,  to  relieve  conditions 
which  were  becoming  steadily  worse.  To 
replace  the  B  operators  with  switches 
would  simplify  the  sum  total  of  opera- 
tion, improve  the  accuracy,  and  speed  up 
the  service.  It  would  be  an  advantage  to 
have  even  local  connections  completed 
automatically,  although  they  retained  the 
A-   operator. 

They  soon  developed  two  distinct  forms 
of  switch,  the  panel  type  and  the  rotary 
type.  The  former  has  a  long  vertical  bank, 
with  all  the  contacts  In  one  row,  up  which 
the  wiper  or  brush  is  caused  to  run.  The 
latter  has  Its  contacts  on  the  surface  of 
half  a  cylinder,  the  wipers  being  In  sets, 
one  set  per  level  of  contacts.  Both  sys- 
tems are  power- driven. 

In  1910  the  first  commercial  trial  was 
made  In  the  form  of  a  4B0-llne  semiauto- 
matic  switchboard    In    the    office"  _of_the 


Western  Eleetrlo  Co.  In  New  York  City. 

In  about  1911  the  two  developi * 

divided.     The   rotary  system  ws 

Antwerp,     Belgium,     for    sale 

The  panel  system *~.-~i—- 


lea. 


European    work    continued    until 


stopped   by    the   Gei 

World  War  In  1914.     gum  u*   •■«   ...  ™~ 

been  started  again. 

In  1911  the  Western  Electric  Co.  In 
stalled  switches  In  one  or  the  offices  at 
Newark,  N.  J.  Since  that  time  much 
careful  work  has  been  done  on  the  panel- 
type  system,  and  its  mechanism  and  cir- 
cuits greatly  elaborated.  It  has  taken  the 
form  of  a  600-line  unit,  consisting  of  five 
100-Ilne  banks  on  which  80  selecting  mech- 
anisms act.  In  reality  the  unit  has  30.000 
sets  of  bank  contacts.  The  frame  ic 
massive  and  carefully  alined.  The  five 
bank  structure  Is  not  operated  directly  by 
the  calling  device,  but  by  a  sender,  which 
contains  a  translator  to  change  the  deci- 
mal call  number  Into  the  signals  neces- 
sary for  the  switch. 

Present  Conditions.  Labor  conditions 
have  been  bringing  about  Important 
ihanges    In     the     manual    telephone  "■ 


Operators  who   formerly   could  be   had   foi 

.„,.    Jntn    oega,,   catling  wlth- 

years    for    $40.    fiO    and 


in   the  last   te..   , - 

even  more  per  month.  Then  cuieh  lit 
World  War.  which  greatly  Intensified  the 
conditions,  and  made  telephone  operating 
by   manual   switchboards   a   very   difficult 

In  the  spring  of  1919,  soon  after  the  war 
ended,  the  world  movement  to  full  aOt/>- 
matlc  telephony  began.  England,  France, 
Canada,  Australia,  the  United  States,  and 
to  a  certain  extent  other  countries,  began 
to  lay  definite  plans  for  converting  tnelr 
exchanges  to  automatic  In  s  systematic 
way.  having  due  regard  to  avoid  upsetting 
conditions  any  more  than  was  necessary. 

741 


In  the  United  States,  the  Bell  Interests 
came  out  openly  with  statements,  and  be- 
gan to  buy  automatic  equipment  of  thj 
Strowger  type  as  well  as  to  make  panel- 
type  switchboards  as  rapidly  as  possible. 
At  the  present  time  (1921)  the  factories 
cannot  produce  automatic  equipment  fast 
enough   for  the   desired   of  operating   com- 

TELETYPE-^Trade  name  for  telegraph 
printing  system  manufactured  by  the 
Morkrum  Co.,  1410  Wrightwood  Ave.,  Chi 

TELHARMONIUM.— The  lei  harmonium, 
Invented  by  Dr.  T.  Cab.Ul,  produces  music 
by  electrical  means,  giving  to  the  com- 
poser the  possibility  of  producing  effects 
which  are  Impossible  with  other  musical 
Instruments.  The  music  is  produced  by 
mixing  vibrations  generated  In  a  set  of 
Inductor  alternators.  In  some  Installations 
as  many  as  144  of  these  alternators  are 
geared  together  and  driven  by  a  constant- 
speed  motor.  On  acount  of  the  Initial  ex- 
pense of  the  installation  the  telharmonlum 
has  not  been  widely  used. 

TELLTALES,         MARINE  RUNNING 


required   ■ 


.   each   vessel..   They   i 


looking  forward  on  the  vessel)  and  thus 
show  whether  the  ship  Is  approaching  or 
receding.  They  must  be  kept  burning  and 
to  Insure  this  telltales  are  located  In  the 
pilot  house  that  Indicate  whether  these 
lamps  are  in  service.  The  simplest  type 
of  telltale  consists  of  a  pair  of  small  In- 
dicating lamps  Installed  at  the  telltale  and 
connected  in  series  with  the  corresponding 
running  lights;  If  either  of  the  latter  burns 


with  audible  signals  to  call  attention 

a   the  trouble. 
Manufacturers: 

Cummlngs   Ship    Instrument    Works,    10 
High  St.,  Boston,    Mass.     ■■Cummlngs. '• 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady,    N.     Y.       Running    light,   telltale 
boards  to  Indicate  the  failure  of  run- 


They    are    provided   with 
•huuih   iu   throw'  Into   the  circuit   a 
spare  lamp  In  each  lantern.  The  boards 
are  made  up  of  individual  panels.    The 
one   contains    the   Incoming  lines,    the 
busier  and  the  receptacle  for  the  warn- 
ing lamp;  the  other  contains  the  relays 
and    switches    for    the    running    lights. 
Additional  relay  panels  may  be  added 
at    any    time.      (Bulletin    S901L)      Be* 
adv.  pages  1203-1121—- Adv. 
Marine    Electric    Co.,    lKfi    Fremont    St., 
'  San  Francisco,   Col.     "Meco." 
Seldler-Mlner  Co.,   SB  E.  Lamed   St.,  De- 
troit,   Mich.     "S-M." 
TELPHERAGE     SYSTEMS,     ELECTRIC 
CONVEYING.— These     are     aerial     eleetrlo 
carrier  systems  on  the  principle  Of  the  elec- 
tric monorail  or  traveling  hoist  having  the 
car  only  moving  along  the  supports.     They 
are  of  two  main  classes,  the  automatic  and 
the  nonautomatlc  or   "man  telpher".    The 
automatic  type  Is  used  largely  for  handling 
coal,    ore   and   such   bulk   material.    It   la 
operated  by  motors  that  are  controlled  at  a 
distance    and   on    discharging    Its   load    re- 
verses and  returns,  unless  the  track  be  in 
loop  form.    Tho  simpler  telpherage  systems 
sometimes  use  tightly  drawn  cables  as  sup- 
ports for  the  car,   these  also  carrying  the 
operating  currant,  but  the  more  important 
ones  use  permanent  rails  or  I-beams,  from 
which  the  telpher  Is  supported,    the  power 
being  collected  from  conductors  by  trolleys 
or   shoes.     Man    telphers    have    a    cage   at- 
tached  In   which    the   operator   rides,    and 
controls    both    the    hoisting    and    traveling 
mechanisms.    By     proper    arangement    of 
tracks   this   type  may   be   made   to   cover 
a  considerable  yard  space.    It  Is  used  for 
transporting  bulk  materials,  also  for  pack- 
ages, freight,  etc,  in  loading  and  unloading 
railway  cars  and  steamships. 


Northern  Crane  Works,  Ltd.,  Walkerrllle, 

Ont.,   Can.     "Northern." 
Northern    Engineering   Works,    10   Chene 

St.,  Detroit.  Mich.    "Northern." 
TEMCO  ELECTRIC  MOTOR  CO.,  THE— 
S04    Sugar     St.,    Leipslc,     Ohio.       Manufac- 
turer of  portable  eleetrlo  tools  and  motors. 
Business   established   1911.     President   snd 
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general    manager,    O.    P.    Edwards:    vlce- 


_ ...surer  and   sa 

E.    Werner. 

TEMPERATURE— A 
Intensity  or  heat.  Both 
Fahrenheit  scales  are  usi 
scales.  The  centigrade  scale, 
■  or  most  scientific  work,  cal 
point  of  v 


point      lOU'C, 


1    extrapolates    belon 
.  la  the  tempera  tun 


f    SOO*.     We    do 

pe rut ure.  Instruments  for  measuring  low 
temperatures,  up  to  350*  C.  are  called  ther- 
mometers; for  higher  temperatures,  py- 
rometers. Temperatures  reckoned  from 
-  273"C,  are  called  absolute  temperatures. 
Kellln     {inter     Lord     Kelvin) 


ference  of  p 

electromotive 

existing   In   a   clrc 

in 

held. 

It  Is  though 

tress  along  the 

of   Induction 

producing 

pr 

ssure  on   the   In- 

rconducting   ma- 

tens 

ll  often   In 

hlg 

and  low  t 

efreults'w   ' 

etatlv 

tur 

en 

ai  or  voltage  o. 

TENSO.— Trade 

nax 

le 

for    die    ca. 

tlllg-i 

manufactured    by 

Bar 

dler,  Monroe 

TbM 

oy 

0.     III. 

TENTS, 

MAN 

PRO  TECT 

Small  tents 

anholes  In  a 

I   be 

ig  d 

tect  the  wo 

fror 

daily    when 

cable 

-spli 

in. 

work     Is ' 

I>e,nc 

done.     Tht'J* 

a   als 

Manufacturers: 

Brock  len 

I'ndc 

rground 

Electrical 

Mfg 

=  2T3"K. 


e  and  on  wh.ch  the  cool- 
ing of  the  machine  depends. 

TEMPERATURE  COEFFICIENT,— The 
proportion  of  Itself  by  which  any  physical 
property  vanes  for  an  Increase  oi  tempera- 
ture Of  1"  C.  Strictly  speaking,  it  la  re- 
ferred to  the  value  starting  at  0"  C.  and  is 
either  the  percentage  variation  from  0°  to 
t*  C,  or  one-hundicuth  oi  the  percentage 
variation  from  W  to  lUir  O,  or  the  average 
variation  frdm  0*  to  t"  C.  The  most  use 
temperature  coefficient  in  electrical  work  la 
the  temperature  coemclent  or  resistance. 

TEMPERATURE  COEFFICIENT  OF  RE- 
8ISTANCE.— The  resistance  of  materia. s 
changes  with    temperature. 


oefflcl. 


t  of   r 


isually      0* 
coefficient, 


per  ohm  per  degree  changi 

centigrade.  The  tempera 
like  the  resistance,  ueoenut 
of   the   ma 

temperature  coefficient  is  practically  the 
same.  Copper  of  100  per  cent  conductivity 
has  a  resistance  tenipei  a'turc  coefficient 
equal  to  0.00393  per  degree  centigrade  at 
20°:  at  0*  C.  the  temperature  coefficient  Is 
0.00417.  The  corresponding  temperature  co- 
efffcfenls  on  the  Fahrenheit  ne~le  nre 
0.00218  at  OS1  and  0.00238 
reslstan- 


Ri  =  Ro  ( 


■.'iiloiili.t 


by    i 


0*C.  and  t 


"    F.     The 
i     form 


cation  of  the  temperature  coefficient  I: 
determination  of  temperature  by  mcaai 
changes  In  resistance.  See  Thermomc 
resistance  type. 

TEMPERING.    ELECTRIC— The   met 


r  brlnE     _ 

hardness  and  elasticity  I 
to  a  high  temperature  ii 
nace.    and    then    rapidly    < 


...        tnmclc.   Pa.     -Bee  Lin. 

BUHRKE  CO..  It.  H„  1311  Fullerton  Ave., 
Chicago.    111. 

TERKELSEN  MACHINE  CO.— Boston. 
Mass.  Manufacturer  of  Insulation  molding 
machines.  President.  C.  J  Wennberg: 
treasurer,  A.  Terkelsen. 

TERMAAT-MONAHAN  MFG.  CO.— 
Oshkosh.  Wis.  Manufacturer  of  Internal- 
combustion  engines.      President.   T.   J.   Hy- 

ager,'  George   H.    Mueller:   secretary.   T.   IT. 
Spence;     treasurer.     Walter    Brown. 

TERMILET.— Trade  name  for  conduit 
fittings    manufactured    by    E.    M.    Freercar 


nal,  railway  signal:  Blocks,  terminal,  trana- 

TERMINAL,  CABLE,  PROTECTED.— A 
telephone  cable  terminal  which  Is  equipped 
with  lightning  arresters,  fuses,  etc..  to  pro- 
tect  the    cable   from    foreign   current. 


ERMINA1.     ELECTRIC     CO.— 685     11th 
e.,    New    York. 
1 -ringing  transformers,    burglar  and  fli 


Well: 


slabliahed     191R. 


degree 


TEMPLETON.     KENLY    *    CO.,     LTD.— 

1020  S.  Central  Ave..  Chicago,  111.  Manu- 
facturer of  Jacks.  Business  established 
1899.  President.  W.  B.  Templeton ;  vice- 
president  and  general  manager.  H.  B. 
Hench.  Sales  representatives.  San  ford 
Bros..  Chatlanoogn.  Tenn..  Cleveland.  Ohio. 
San  Francisco,  Cal..  30  W.  Walton  St.,  Chl- 

TEMPLETON     MFG.     CO.— Business     St 


I.  Sales  representa- 
tives. Rumsey  Electric  Co.,  Philadelphia. 
Pa.:  J.  H.  Healey,  Boston.  Mass.;  John- 
son   Electric    Co..    Minneapolis,    Minn. 

TERMINAL  ENGINEERING  CO.,  INC.- 
IT  W.  44th  St..  New  York,  N.  Y.  Man'i- 
facturer  of  electric   trucks.      R.    H.   Sartor, 

TERMINAL   LUGS.— See  Lugs,  cable  and 

TERMINAL  PER  STATION.— An  ar- 
rangement of  connector  bank  terminals 
used  In  telephone  switchboards  for  ring- 
ing party  lines.  Each  station  has  Its  own 
terminals  Just  as  If  It  were  on  an  indi- 
vidual line.  A  four-party  line  requires 
four  groups  of  connectors,  one  group  to 
ring  each  of  the  four  classes  of  stations. 
It  Is  similar  to  Jack  per  station. 

TERMINAL,     SPADE,— A     flat     terminal 


■,   ilit 


Hyde 


Vice-president       and       general 
Charles    H.    Slebb.ns;    secrelary  : 
urrr,     IVIllhim     R.    Temple  ton;    s 
ager.    Charles    G.    Stebblns. 

TENACITY       OAK.— Trade       I 
leather     belting     manufactured     I 


,   31    Bprt 


■    St. 


New   York, 
MFG.      CO.- 


T.   Free:    treasurer.    William   Ro 

TENSION.— The    word    tenslo 

times  applied   In  electrical  work 


so  as  to  fit  around  the 

TERMINALS,— See  Connectors,  soldei 
less:  Connectors,  solderless.  Insulated. 

TERMINALS,  AUTOMOBILE,  PR 
MARY     AND    SECONDARY    WIRE.— Wli 

connecting      terminal      fittings,      conslst'.r 

eyelet*,     loops,     fork*.,     etc..    of    special    di 
sign  to  fit  various  forms  of  binding 

channeled   shank 

crimped  connection  wun  auuu  ur  ^LinN-;--!.. 
wire.  Secondary  termlnsls  may  consist  of 
looped  eyes  with  Insulating  sleeves  and 
spring  contact  ends  to  enable  quick  de- 
tachment  from    spark-plug   terminals,    etc. 

Manufacturers: 

American   Bosch   Magneto   Corp..   Spring- 

.    CO..    2300    S.    Western 

III. 
.  S6  Court  St..  Brooklyn. 

Canadian     National     Carbon     Co..     Ltd.. 

Hlllcreat    Park.    Toronto.   Ont..    Can 
Connecticut     Telephone    ft     Electric    to., 

Meriflen.   Conn.      "Connecticut." 
Eby    Mfg.    Co.,    H.    H..    13th    ft    Wa  Ltd 

Sts..   Philadelphia.   Pa. 
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Economy    Mfg.    Co.,    616    W.    Monroe   St 

Chicago.   111.      "r.iivr-rsal." 
rTI-ZCSERAl  U     MFG.     CO..     THE     Tor- 


Ave..    St.    Louis.    Mo. 
Hobbs    Storage    Battery    Co.,     12J1    Olive 

St..    Los   Angel-a,   Cal. 
Ideal    Clamp    Mfg.     Co..    Inc..    200    Brad- 
ford  St..    Brooklyn.   N.    V.      "Idr-al   ' 
Michigan  Motor  Specialties  Co.,  44-50  Ml. 
Elliott    Ave..    Detroit.    Mich.      "Beeco." 
Morse,   Frank  W.,  2S9  Congress  St..   Bos- 
ton.  Mass.      "Morse   Eureka." 
PATTON-MAC  GL'YER  CO..  31  Mathew- 

son  St..  Providence.  R.  I. 
Pines  Mfc    Co..  208  N.  Wabash  Ave..  Chi- 
cago.   III. 
Rajah    Auto -Supply    Co..     Bloom  field,     N. 

J.     "Rajah." 
Shain,   Charles   D..    Times   plaxa,   Brook- 
lyn.  N,   Y. 
SHERMAN    MFC.     CO..     H.     B„     Battle 
Creek.    Mich.      (See    display    adv.    page 
1323.) 
TERMINALS.      CLAMP      TYPE.      FOR 
CONNECTING      TO       BUSBARS. —  Clamp 
tvpe  terminals  are  used   for  making  >  tap 
from    a    busbar   stack    with    a    cable,    solid 
round     conductor     or    metal     tubing.       The 
terminals  consist  of  a  lug  with  a  long  lip 
or  lips  and  a  clamp  for  holding  the  lip  In 
contact    with   the  bar  or  bars.     The    lugs 
are    usually    cast    of    copper   or    brass    and 
machined    so    that    where    more    than    cne 
bar  Is  used  the  lips  will  fit  tightly  In  'he 
spaces  between   bars.      The   cable  or  olhcr 

the  other  end  of  the  lug.  The  clamps  are 
usually  reinforced  to  be  rigid,  nnd  Are 
made  to  extend  lust  beyond  the  edges  of 
the  busbars,  where  bolts  are  place,"  to 
hold  the  two  clamping  members  together 
and  make  a  tight  contact  between  the  lug 


.,  Chlci 


General    Devices   ft    Pttlnes    Co,    441-441 

S.   Desplalnes   St..  Chicago.    III. 
GENERAL     ELECTRIC     CO..     Scher.ec- 
-  tady.  N.  Y.   (See  adv.  pages  1203-1223.) 
Southern       Electrical       Equipment       Co., 

Charlotte.    N,    C. 
TERMINALS,    FUSE,— See   Clips,   fuse. 
TERMINALS?      H IGH  -TENSION.  —  S-t 
Bushings,  hlgh-tenslon  terminal  for  trans- 
formers, etc. 

TERMINALS,  LIGHTING  AND 
POWER  CABLE.— Thes"  are  terminal  fit- 
tings which  are  attached  to  th(*  ends  of 
lead-covered    cables    and    are    intended    to 


The  terminal  Is  securely  fastened  to  the 
cable,  the  Joint  being  thoroughly  sealed 
and  protected.  Each  conductor  is  provided 
with  a  terminal  protected  by  a  pettlconted 
hood.  These  terminals  are  made  in  dif- 
ferent types  for  outdoor  and  Indoor  serv- 
ice, the  former  being  of  weatherproof  de- 
sign.     Also   see   Potheads. 

Manufacturers: 

Standard  Underground  Cable  Co.,  Wcst- 
Inghouse     Bldg.,     Pittsburgh.    Pa.       "I». 


Wore 


;  ft  Mfg.  Co.,  Woroee- 


TERMINALS,    METER    LOOP. 

oop  terminals  consist  of  a  pore. 
>n   which   usually  "■ 


block 
:ed.    the   whole    block    bjtrur 


cover  and  provided  either  with  conduit 
knockouts  or  with  tapped  conduit  hole*. 
They  are  installed  on  a  meter  board  In  a 
resid-nee  »r  other  building  by  the  elec- 
trical contractor  and  the  proper  wires 
'mm  the  service  switch  are  connected  to 
the  terminals.  When  the  central-station 
company  Installs  the  meter,  all  that  ts 
necessary  for  connecting  Is  to  Insert  the 
wires    In    the   opposite    ends   of    the    termi- 


.  Chic 


Co.. 


1    Wellington 


Eby    Mfg.    Co:,'h,    H..    13th    ft    Wallace 

Sts.,   Philadelphia.   Pa. 
Johns-Prntt    Co.,    The.    55S    Capitol    Ave.. 

Hartrord.  Conn,  

METROPOLITAN        ELECTRIC        MFG. 

CO.,  East  Ave.  ft  14th  St..  Long  Island 

City,    N.   Y. 
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,  TELEPHONE  CABLE.— 
Telephone  cnble  terminals  are  made  of  In- 
flating material  such  as  a  nher  or  im- 
Tfirnated  woolen  block,  having  mounted 
m  It  a  Dumber  of  metallic  terminals  or 
finding  posts,  one  Tor  each  wire  tn  the 
able.  These  terminals  are  usually  pro-. 
ected  by  an  enclosing  cover  (or  pole  top 
noun  (tag.  For  Interior  work,  there  are 
evenil  other  farms  of  terminals  made, 
ome  being  huill  up  of  strips  of  fiber  or 
art]  rubber  with  flat  contact!   placed   be- 

Manufacturer?: 

American  Electric  Co.,   6401  S.    State  St., 

Chicago,  III. 
Auth  Electrical  Specialty  Co.,  422  E.  53rd 

Hi..   N?a    i'ork.   N.   T. 
Chicago  Hani  Phone  Co.,    fill   W.    Jack- 


..  Chicago,  111. 
Cook  Electric  Co.,   900-10  W. 
St..  Chicago,  III.     '"" 


Eby  Mfg.  Co..  H.  H.,  13th  and  Wallace 
St*.,  Philadelphia,   Pa. 

Electrical  Engineers'  Equipment  Co.,  35 
S    Desplalnes  St..  Chicago.   III. 

'KTERSON  CO..  INC..  CHARLES  J.. 
;;;-:!■:•   Fulton  St..    Chicago.    III. 

tellable  Electric  Co..  3145  Carroll  Ave.. 
Chicago.  III.    "Reliable." 

haln.  Charles  D„  Times  Plaza,  Brook- 
lyn, N.  T. 

lanriard  Underground   Cable  Co..  West- 

inghouse  Bldg,  Pittsburgh,   Pa, 

tnnley  &  Patterson.  34  Hubert  St..  New 

York.  N.  T.    "DeVeau." 

:rom berg-Carlson    Telephone    Mfg.    Co., 

10SO  University  Ave.,    Rochester,   N.   T. 

■lenhone    Shop,    The.    506   S.    Canal    St., 

Chicago,  III. 


d  connection  Is  not  desired.   The  ter- 
l.i   are   made   as  tips    (see  Tips,    cord) 
as  spade  and  hook  terminals.  Brass  is 
commonly  used. 
nufacturers: 

i erica n  Electric  Co..  6401  H.  State  St., 
'h ica go.   III. 

LDE.N    MFC*.    CO.,     2300    S.    Western 
ve.,  Chicago.  III. 

rago  Hand  Phone  Co.,  511  W.  Jackson 
■—".,  Chicago,  III. 


.    Chice 


,  525  W.  Van  Buren 

•n  Electric  Co.'.  Genoa,  III. 

>VILL  MFO.  CO.,  99  Hill  St.,  Water- 

irv.    Conn.     (See    display    adv.    page 

27.) 

ii.    Charles   D.,    Times   Plaza,    Brook- 

i.  N.   Y, 

ley     ft     Patterson.     11    Hubert    St.. 

w  York,    N.   Y.     "DeVeau." 

-niters: -Carlson    Telephone    Mfg.    Co.. 

0  University   Ave.,   Rochester,  N.  Y. 

ihone    Shop,    The,    608    S.    Canal    St., 

icago.    III. 

ern   Electric  Co.,  Inc.,  IBS  Broadway. 

w  York,  N.  Y. 

NALS,  WIRE,  MISCELLANEOUS. 


for  miscellaneous  wiring.  In  large 
hey  are  frequently  cast  or  formed 
heavy  tubing  and  commonly  called 
e  Lues,  cable  or  wire.  For  use  with 
wires  they  are  generally  punched 
heet  copper  having  a  hole  or  slotted 

■ve  at  the  other.  The  wire  Is  in- 
i  the  sleeve  end  of  the  terminal  and 
in  place,  and  the  other  end  usually 
d    on    a.   terminal  screw  or  binding 

comprising  hooks,  flat  terminals, 
,.._.   ......  .u 're  without 

lSmS*art 
ie  as  straight  tubular  tips  Into 
le  wire  1b  soldered  and  which  flt 
holes  of  binding  posts  or  spring 
-h,         thus       protecting      the      wire 

-»n       P*In       Co..     The,     Walerbury, 

:X     'MFG.      CO.,    2300    S.    Western 

Crifcngo,    111. 

n  X'ndererouni  Electrical  Mfg. 
llenaide.    Pa,    "Bee  Una." 

Klcctrlc  Co..  The.  1421  State  St., 
iport,      Conn.     "Bryant." 

&   Co..   J.   H..  32  Park  Place,  New 

N.    Y.      "■Bunnell." 
n       National      Carbon     Co.,     Ltd., 
st    Park.    Toronto,  Ont..  Can. 
er.      Co..      H.    H„    13th    ft    Wallace 

'iillndelphla.    Pa.     "E-B." 


ELECTRIC  POWER  EQUIPMENT 
CORP.,  13th  ft  Wood  Sts.,  Philadelphia, 
Pa.  A  very  complete  line  of  cast  cop- 
per fittings,  Including  lugs,  connectors. 
and  special  fittings  made  to  order 
where  a  standard  fitting  can  not  be 
used.  See  display  advertisement  on 
page  1261. — Adv. 

Electrical.  Engineers'  Equipment  Co..  35 
9.    Desplalnes   St..    Chicago.   HI. 

FITZGERALD  MFG.  CO.,  THE,  Torrlng- 

Frankel  Connector  Co.,  Inc..  Hudson  and 
Vestry  Sts.,  New  York,  N.  Y.  (Exclu- 
sive distributor.  Westlnghouse  Electric 
ft  Mfg.  Co.,  East  Pittsburgh,  Pa.) 


!   ft    Flttins 


3.  Desplalnes  8t„  Chicago,  Dl.   (Copper. 

for  cables,   rods  and    tubing). 
GENERA!    ELECTRIC  CO..  Schenectady, 

N.   Y.     (See  adv.  pages  1203-1223.) 
Michigan  Motor  Specialties  Co.,  44-50  Mt 

Elliott  Ave.,  Detroit.   Mich.     "Becco." 
Morse,   Frank  W„  289  Congress  St,.  Bos- 
*ton.    Mass. 
MULTI     ELECTRICAL     MFO.    CO.,    703 

Pulton  St..  Chicago    III.     "Multl." 
PATTON-MAC  GUYER  CO.,  31  Mathew- 
•  son   St..   Providence.   R.   I. 
Salem     Electrical     Supply     Co.,     9    Front 

St..  Salem.  Mass. 
Shaln,   Charles  D.,   Times  Plaia,   Brook- 
lyn, N.  Y. 


Standard   Electric  Machinery  Co.,   Balti- 
more.   Md.     "Standard -Baltimore." 
Stanley  ft  Patterson,  14  Hubert  St.,  New 


Stimpson  Co..  Edwin  B..  70  Franklin  Ave., 
Brooklyn.  N.  Y. 

Universal  Electric  Stsge  Lighting  Co..  240 
W.  EOfh  St.,  New  York,  N.  Y. 
"Kliegl." 

Western  Electric  Co.,  Inc.,  195  Broadway, 
New  York,   N.  T, 

TERRIER.— Trade  name  for  oil  cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..    Cincinnati,  Ohio. 

TERRY   STEAM   TURBINE   CO.,  THE 

Hartford,  Conn.  Manufacturer  of  turbogen- 
erators, turbines,  steam  blowers  and  other 
nower  plant  equipment.  President,  D,  H. 
Thomson;  vice-president  and  general  man- 
ager, N.  L.  Snow:  treasurer.  L.  Rosslter, 
sates  manager.  R.  I.  Thomsen.  Main  office, 
Terry  Sq..  Hartford,  Conn.  Branch  offices. 
1521  Candler  Bldg.,  Atlanta.  Ga.;  3  S.  20th 
St.,  Birmingham,  Ala.:  141  Mtlk  St.,  Boston, 
Mass.;  1328-2B  McCormlck  Bldg..  Chicago. 
111.;  438  Engineers  Bldg..  Cleveland,  Ohio; 
1710  Glenarm  St..  Denver,  Colo.:  715  Dime 
Bank  Bldg.,  Detroit.  Mich.:  636  Michigan 
Trust  Bldg.,  Grand  Rapids,  Mich.;  410  Mu- 
tual Bldg..  Kansas  Cltv.  Co.:  625  Washing- 
ton Bldg..  Los  Angeles.  Cal.:  95  Liberty 
St..  New  York.  N.  Y,;  90  West  St.,  New 
York,  N.  Y.:  Maxwell  Bldg.,  Philadelphia, 
Pa.;  816  Oliver  Bldg.,  Pittsburgh,  Pa.:  301 
American  National  Bank  B'dg.,  Richmond, 
Va.;  1070  Folsom  St..  San  Francisco.  Cal.: 
220  Railway  Exchange  Bldg.,  Seattle, 
Wash.:  1106  Chemical  Bldg.,  St.  Louis,  Mo. 
Sales  representatives.  A.  M.  Lockett  ft  Co.. 
508  Flatlron  Bldg..  Fort  Worth.  Tex.;  423 
Southern  Pacific  Bldg,.  Houston,  Tex.;  Mc- 
Bee  Engine  ft  Implement  Co..  338  Plomingo 
St..  Memphis,  Tenn.:  L.  E.  Pollard  Co..  42] 
5th  St.,  a..  Minneapolis.  Minn.;  A.  M. 
Lockett  ft  Co..  521-525  Baronne  St.,  New 
Orleans,  La. :  Fraser  A  Chalmers  or  Can- 
ada, Lid.,  Guarantee  Bldg..  Montreal.  Que., 
Can. 

TESLA,  NIKOLA.— A  prominent  inventor 
and  electrical  engineer  (born  In  Smitian, 
Lfka,  Austria -Hun  gory.  1857).  who  Invented 
the  polyphase  a.-c.  Induction  motor.  After 
studying  engineering  at  the  Polytechnic 
School  at  Graz  and  philosophy  and  lan- 
guages at  Prague  and  Budapest,  he  worked 
in  the  telegraphic  engineering  department 
of  the  Austrian  government  until  1581.  In 
1884  he  came  to  America,  where  he  was 
naturalized,  and  bis  first  employment  was 
with  Edison.  In  1887  he  organised  a  corn- 
nan  y  to  further  his  electrical  researches. 
He  was  the  first  to  conceive  an  effective 
method  of  utilliln*  the  alternating  current 
for  converting  electrical  Into  mechanical 
energy  more  simply,  effectively  and  eco- 
nomically than  bv  direct  current.  He  In- 
vented the  principle  of  the  rotating  mag- 
netic Held,   embodied   in   the  induction   mo- 

fT  the  first  time  In  the  hydroelectric  plant 
of  the  Niagara  Falls  Power  Co.  Among  Mr. 
Tesla's  discoveries  and  inventions  are: 
polyphase   aytems   of   power   transmission, 
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rotating  magnetic  field,  revolving  field, 
polyphase  generator,  polyphase  transfor- 
mer. Induction  motor,  split- phase  motor, 
oscillation  transformer,  electrical  oscilla- 
tor, mechanical  oscillator,  high-frequency 
machines  and  colls.  Tesla  tube,  lamp  and 
other  high -potential,  high-frequency  ap- 
paratus, some  of  the  earliest  equip- 
ment for  electrotherapy,  an  arc-light 
system,  third- brush  regulation,  steam 
turbine,  gas  turbine,  water  turbine,  pump, 
compressor.  Igniter, -condensers,  etc.  Work 
on  these  lines  led  to  his  Investigations  m 
the  Held  of  radio  power  transmission.  In 
addition,  he  has  made  various  other  sci- 
entific Investigations,  especially  In  the  fields 
of  low-weight,  high-powered  prime  movers 
and  atmospheric  nitrogen  production.  In 
1917.  on  the  21st  anniversary  of  the  reading 
of  bis  paper  announcing  his  discovery  in 
polyphase  transmission,  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  he 
received  the  Edison  medal  for  "early  or- 
iginal work  In  polyphase  and  high -fre- 
quency electric  currents." 

TESSMER  MACHINE  ft  TOOL  CO 285- 

91  Rlvard  St..  Detroit.  Mich.  Minurscturer 
of   electric   sand   riddles.     P.   P,    Tessmer, 

TEST  BOARD.  TELEPHONE.— Any  ar- 
rangement of  plugs  and  Jacks  or  keys  for 
the  purpose  of  testing  lines  and  sometimes 
apparatus.  Also  see  Desks,  telephone,  wire 
chiefs. 

TEST  PLUO  OR  TEST  SHOE.  TELE. 
PHONE.— When  a  tester  at  the  wire  chiefs 
desk  needs  to  teat  a  line  at  the  main  dis- 
tributing frame,  he  uses  a  trunk  which 
ends  In  a  device  that  may  be  inserted  In 
the  protector.  It  has  springs  which  slip 
In  between  the  springs  of  the  protector  tu 
as  to  open  the  line  and  permit  the  tester 
to  oprate  out  to  the  line  or  In  to  the 
switchboard. 

TEST  SPECIA1 Trade  name  for  belting 

manufactured  by  the  New  York  Belting  ft 
Packing  Co.,  91  Chambers  St.,  New  York, 
N.  Y. 

TEST  STANDS  FOR  GENERATORS.— 
Stands  used  to  hold  an  automobile  gen- 
erator while  under  test  or  when  making  re- 
pairs. 

Manufacturer: 

American  Bureau  of  Engineering.  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago.  Hi. 
"Arabu." 

TESTALL. — Trade  name  for  automobile 
testers  manufactured  by  the  Test  all  Elec- 
tric Mfg.  Co.,  339  Moore  Bldg.,  San  Anto- 
nio, Tex. 

TESTALL  ELECTRIC  MFG.  CO.— 339 
Moore  Bldg.,  San  Antonio.  Tex.  Manufac- 
turer of  automobile  testers.  President.  J. 
B.     Herff;     vice-president.     M.     Blerhower; 


s.  operation,  or  re- 


TESTERS, 

pair,    are    subject   t.    ... ._ _      .     _ 

fects,  the  principal  of  which  are  "open 
circuits,"  short  circuits,  and  grounds. 
These  must  all  be  tested  for  before  placing 
the  armature  Into  service  and  several  dif- 
ferent types  of  testers,  using  electrical  cur- 
rent, have  been  devised  which  indicate  the 
condition  and  locate  the  trouble,  if  any.  by 
the  sound  given  out.  Other  testers  are 
more  simple,  consisting  of  a  lamp  in  series 
with  a  source  of  energy  that  may  be  used 
for  the  same  tests  by  moving  contacts  to 
test  the  colls  connected  between  the  proper 


esters  use  a  voltmeter  to  make  the  tests, 
is  these  give  a  more  accurate  Indication  Of 
he  nature  of  a  fault. 
Manufacturers: 
American    Bureau    of    Engineering.    Inc., 

1601-1603    S.     Michigan    Ave..    Chicago, 

HI.      "Arabu."  * 

Century  Electrical  Co..    102  Randall  Ave., 

Syracuse.  N,  Y.    "Century." 
Cowle   Electric  Co..    The   E.   S.,    1818   Mc- 

Gee  St.,  Kansas  City.  Mo. 
Electric  Controller  ft   Mfg.,   The.    2700   E. 

79th  St..  Cleveland.  Ohio.     "E.  C.  A  M." 
NlehofT    &    Co..    Inc..    Paul   G.    232-242    E. 

Ohio  St..  Chicago,  111. 
Quality    Electrical   Products   Co..    907   E. 

15th    St.,    Kansas    City.    Mo.       "Quality 

Products." 
Queen-Gray  Co..  64-70  Johnson  St..   Ger- 

mantown.   Philadelphia,   Pa, 
Roller-Smith      Co.,    233     Broadway.    New 

York.  N.  Y. 
Henri, 
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TESTERS,  AUTOMOBILE.— Automobile 
tenters  arc  Instruments  made  In  compact 
and  handy  (arms,  designed  to  be  used  In 
test!  lift  the  various  electrical  apparatus 
"i   automobiles.     They   consist  of  battery 


rs.  spark  plug  testers. 
lamp  testers,  etc.  The  starting  and  gen- 
erating equipment  also  requires  special 
testing  equipment  to  determine  the  pres- 
ence of  shorts,  grounds  and  burnout «. 
Some  of  these  outfits  combine  means  for 
testing  several  electrical  parts  or  circuits 
of  an  automobile -and  Indicate  exactly  what 
the  nature  of  the  trouble  may  be.  These 
testers  are  much  uaed  In  garages,  service 
and  repair  stations. 

Man  ufacturers : 

American  Bureau  of  Engineering.  Inc.. 
ISO  1-1 803  S.  Michigan  Ave.,  Chicago,  111. 

American   Electric  Co.,   6*01  3.   State  St.. 

Chicago,  m.     "Sonoseope." 
Ball  man -Whit  ten    Mrg.    Co.,    4080    Forest 

Park  Blvd.,  St.  Louis,  Mo.  (Coll.)  "B- 


.    25    N.    Jeffers 


St., 


co5T\ 

Oes   E.... _..„,    ...„ „_.., 

Dayton  Automotive  Specialty  Co.,  110  E. 

2nd  St..  Dayton.  Ohio.      "Wampler." 
Electric  Signal  Mfg.  Co.,  Inc..  31  Tremont 

Ave.,  Orange.  N.  J.     "Emka." 
Essex  Storage  Battery  &  Supply  Co..  Inc., 

279-81  Halsey  St..  Newark.  N.  J. 
P.  B.  Electric  ft  Mfg.  Co.,  lift  E.  Atwater 

St..  Detroit.   Mich.      "F.  B." 
Flash-O-Light    Sales    Co,    507    6th    Ave-. 

New  York.  N.  T.     (Spark  plug.) 
Franco     Electric     Corp.,    Franco      Bldg., 

Brooklyn,  N.  T. 
JEFFERSON  ELECTRIC  MFG.  CO.    426- 

430  8.  Green  St.,  Chicago,  TIL 
Jewell    Electrical    Instrument    Co..     1650 

Walnut  St.,  Chicago,  ni.     "Jewell." 
Lelch  Electric  Co..  Genoa,  til. 
Metal  Specialties  Mfg.  Co.,  3200-3108  Car- 
roll Ave.,  Chicago,  til.     "Presto." 
Nlehoff  ft    Co.,    Inc..    Paul   G..    232-243  E 

Ohio  St„  Chicago,  ni.    "Liberty."  "Oen- 

Quee 


•Gray  Co..   64-70  Johnson   St.,   Ger- 
.    town.  Philadelphia,  Pa. 
Holler-Smith    Co.,    S33    Broadway,    New 

York,  N.  T. 
Scott  Corp.,  10B  N.  Clark  St.,  Chicago,  III. 

"Telecator." 
Servian    Products    Co..     The,    Greenawalt 

Bldg..   Springfield.  Ohio. 
Stnhl    Rectifier    Co.,    1401-5    W.    Jackson 

Blvd.,  Chicago.  III.     "Mag  Fixer." 
TesUill     Electric     Mfg.     Co.,    539     Moore 

Bldg.,    San   Antonio.    Tex.    "Ignt-Test." 


1) 
Electrical  T 


TESTERS,  BATTERY^-Battery  testers 
are  usually  special  forms  of  voltmeters 
and  ammeters  or  voJtammeters,  arranged 
with  convenient  terminals  and  connectors 
and  made  small  enough  to  be  carried  In  a 
pocket.  Very  often  the  solenoid  or  Iron 
vane  principles  are  used  In  the  Instru- 
ments which  results  In  a  cheaper  and 
more  rugged  tester.  They  are  sometimes 
arranged  for  making  the  cadmium  test 
also,  but  such  Instruments  usually  arc  of 
better  grade,  operating  commonly  on  the 
D' Arson val  principle. 
Manufacturers: 

Allen-Bradley    Co.,     28S    Greenfield    Ave., 
„   Milwaukee.  Wis. 

American    Bureau    of    Engineering,    Inc. 
1801-1803    S.    Michigan    Ave.,    Chicago. 
I1L      "Ambu." 
Canadian     National     Carbon     Co..     Ltd.. 

Hlilcrest  Park.  Toronto.  Ont.,  Can. 
Chaney  Mfg.    Co.,    The,    B57-S76   E.   Plea- 
sant  St.,   Springfield,   Ohio. 
Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit,   Mich. 
Essex    Storage    Battery    ft     Supply    Co.. 
Inc.,  279-81  Halsey  St.,  Newark,  N.  J. 
F.    B.   Electric   A    Mfg.    Co.,    119    E.    At- 
water St.,  Detroit,  Mich.  "P.  B." 
GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  T.    See  description  under  Volt- 
meters. Battery  or  Pocket. — Adv. 
Jewell    Electrical    Instrument    Co..    1650 
Walnut   St.,   Chicago,   DL   "Jewell" 


Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PI..   New  York.   N.   Y. 

Metric  Appliance  Corp.,  299  Broadway, 
New  York,  N.  Y.     "Mac." 

Moeller.  A.  E.,  Z01-3-6  Sumjiter  St., 
Brooklyn,  N.  Y,  "Battery-  Test-  O- 
Meter." 

NlehoOVA  Co.,  Inc..  Paul  G„  U2-US  K. 
Ohio  St..   Chicago.  111.  ' 

Preat-O-Llte  Co..  51)  N.  Capital  St.,  In- 
dianapolis, Ind. 

PrestO-Llte  Co.  of  Canada,  Ltd.,  Hill- 
crest    Park,    Toronto,    Ont..    Can. 

Quality  Electrical  Products  Co.,  907  E. 
16th  St.,  Kansas  City.  Mo.  ("Quality 
Products"  cadmium  test  device.) 

Queen-Gray  Co..  64-70  Johnson  St., 
Germantown,  Philadelphia,  Pa. 

Readrlte  Meter  Works,  Blufflon,  Ohio. 
"Readiite." 

Roller-Smith  Co.,  23S  Broadway.  New 
York,  N.  Y. 

Service  Products  Co..  The,  Greenawalt 
Bldg.,    Springfield.   Ohio. 

Service  Station  Supply  Co.,  30-82  Lamed 
St.,  Detroit,  Mich.  <Cell  tester)     "Hy- 


Uaona  Mfg.  Co..  Inc.,  The,  1  Hudson  St.. 

New  York.   N.   Y. 
Western  Electro -Mechanical  Co.,  Inc.,  465 

2nd  St..   Oakland,  Cal. 
Weston   Electrical  Instrument   Co.,   V'a- 

verly  Park,  Newark.  N.  J. 
TESTERS.  BLASTING  CAP  AND  CIR- 
CUIT.—These  devices,  usually  consisting  of 
a  special  testing  set  or  galvanometer,  are 
used  10  test  out  the  blasting  circuit  be- 
fore firing.  They  may  also  be  used  In 
locating  breaks  and  leaks  In  the  circuit. 
Manufacturer: 

New  York  Blasting  Supply  Co.,  11  Broad- 
way,    New     York,     N.     Y.      "Blasters 

TESTERS.  CABLk.— See  Testing  sets, 
portable  (battery,  bridge  and  galvanometer 
type);  Bridges.  Wheatatone,  portable. 

TESTERS,  CIRCUIT,  MISCELLANEOUS. 

— These  are  testing  outfits  used  by  elec- 
tricians for  testing  out  various  wiring 
svstems  and  circuits  for  continuity  and  for 
grounds.  They  are  also  used  by  wlremen 
and  Inspectors  working  on  complicated  np- 
naratus  where  the  circuits  are  In  othle 
and   It  Is  necessary  to  test  out  both 


before  and  after  soldering  to  detprmlne  thi 
presence  of  incorrect  connections  or  Im- 
nerfect  Joints.  Various  svatems  are  used. 
the  more  simple  ones  being  merely  lamps 
or  bells  which  light  or  ring  If  the  circuit 
Is  correct.  There  are  also  sneclal  testers 
made  for  use  on  apparatus  where  the  tests 
made  are  of  the  operating  nature.  These 
include  timing  features,  and  Indicating  In- 
struments to  measure  the  current  or  volt- 
age renulred  to  make  the  apparatus  func- 
tion, etc. 

Manufacturers: 

Electric   Signal   Mfg.   Co..   Inc..    31   Tre- 
mont Ave..   Orange.   N.   J.   "Emka." 
Frankel    Connector   Co..    Inc..    TJudBor    * 

Vestrv   Sts..   New  York.   N.   Y. 
Lelch   Electric  Co..    Genoa.    HI. 
Maroa  Mfg.  Co.,  Maroa.  Itl,     "Boss." 
Queen-Grav      Co..      64-70      Johnson      St.. 

Germantown.    Philadelphia.    Pa. 
Roller-Smith    Co.,     JS3    Broadway.     New 

York.  N.   Y. 
WHTTALL    ENGINEERING    CO..    THE 
6*    W.    Main    St.,    Waterbury.    Conn. 
"Universal." 
TESTERS,     COIL.  FIELD.  INDUCTION. 
ETC.— Testing     outfits,     usually     portable 
for    detecting    trouble    In    field    and    other 
rolls.       They    sometimes    operate    on     the 
magnetic    Induction    prlnclnle   and    1ndl<'s.t° 
eondltlone   by  the   tone   given   nut     Other 
testers    are    used    to    give    continuity    F.mT 
reslstanee   tests.      Some  consist  of  a  lamn 
that  is  lighted  when  the  coll  is  continuous 
or  When   It   Is   grounded  to   the   bobbin    nr 
note    piece.     The    testers    for    determining 
the     resistance     usually    operate     on     the 
bridge  principle. 
Manufacturers: 

American    Bureau   of  Engineering.   Tnn, 
imi-lMt    S.    Michigan    Ave..    Chicago. 
HI.    "Ambu." 
Centurv  Electrical  Co.,  10*  Randall  Ave., 

Kvraeuw.  N.  Y.    "Centurv." 
Cnwte  Electric  Co..   The  E.    S.,   IMS  Mc- 

Gee  St..   Kansas  City.   Mo: 
Essex     Storage    Battery    A     Supply  CO.. 
Inc..   279-81   Halsev  St..   Newark,  N.  J. 
Lelch  Electric  Co..  Genoa.  111. 
NlehofT  A  Co..    Inc.,   Paul  G.,   232-313  E. 
Ohio   St..    Chicago,   111. 
714 


Queen -Gray      Co.,      84-70      Johnson      St.. 

Germantown,  Philadelphia,  Pa. 
Roller- Smith    Co.,     233    Broadway,     New 

York,  N.  Y. 
Standard   Electric  Machinery  Co.,    Balti- 
more,  Md.     "Standard -Baltimore." 
TESTERS,       COMBINATION.— These 
testers   are   used   for   testing  various  fuses 
and  lamps,   the  clips  and  connections  be- 
ing  mounted    on    the    same    board.      The 
term  combination  Is  also  applied  to  various 
other  testers  which  may  be  uoed  for  test- 
ing several  different  devices  or  circuits. 
Manufacturers: 

1801-1803  8.  Michigan  Avt 

Century  Electrical  Co.,   103  Randall  Ave 

Syracuse,  N.  Y.    "Century." 
Detroit  Electric  Co.,   434   Shelbv  St      De- 
troit. Mich. 
toller-Smith     C 

York,   N.   Y. 
Service  Station  Supply  Co.,  80-31  Lamed 
St..   Detroit,   Mich.      "Electric    trouble 
detector,"   "Hyrate." 
TESTERS,        EGG,       OR        ELECTRIC 
1     tri1"6"8'- See  Bm  te8,er"  or  cnaiers. 
TESTERS,     FUSE.— These     .1"  vices     an 
used  to  test  nonrenewable  cartridge,  plug 
and  other  enclosed  fuses  that  have  no  In? 
dloator    to    show    their    condition.       They 
£5$  y  ,h0n;,Bt   ?'   a  ,™»*Me   means    for 
Eft ?    ,*} "•'"■•  ln  Berlas  with  *  resistance 
and    indicator    connected    directly    across 
the  test  circuit.    By  using  an  Incandescent 
lamp  the  resistance  and  Indicator  are  com- 
bined,  and  this  Is  the  usual  arrangement 
The  fuse  holder  is  a  shallow  screw  shell 
cutout  base  for  plug  fuses  or  a  pair  of  In- 
clined  copper  bars  arranged    like   the   let- 
321   J.    but    not    connected    together,    fcr 
either  ferrule  or  knife-blade  cartridge  f^ses 
of   various    lengths;    both   these   types   of 
holders  may  be  mounted  on  the  same  blook 
together   with   the   Indicating   lamp.     The 
current   rating;  of  the   lamp  must  not  ex- 
ceed that  of  the  smallest  fuse  to  be  tested. 
Manufacturers : 
Electric   Specialty  Co.,    The,   333  N.   Elm 

St.,     Cresco,     Iowa.     "Addle." 
Queen-Gray      Co.,      64-70      Johnson      St 

Germantown.    Philadelphia,    Pa. 
Roller-Smith     Co.,    233      Broadway,    New 

York.   N.   Y. 
WHITALL    ENGINEERING    CO.,    THE, 
Waterbury.  Conn.   The  Universal  for  a-c. 

Sor  d-c  circuits  from  110 
to  800-volts.  Is  used  for 
locating  open  or  short 
circuits,  grounds,  blown 
fuses,  or  other  troubles  In 
lighting  or  power  lines  or 
apparatus.  Case  made  of 
moulded  insulation,  no 
current  carrying  parts  ex- 
posed. Weighs  S  os.; 
overall  dimensions,  3  Ina. 
long,  t  Ins.  wide.  1  in. 
deep.  Equipped  with  S- 
In.  flexible  leads  with 
Universal  brass  tips.  Uaed  by  elec- 
Fuss  trtclans,  trouble  men.  tn- 

Tsstsr  spectors.  motormen,  pow  . 

.  or  house  operators,  build- 

ing engineers,  metermen,  linemen  and 
electrical  contractors.— Adv. 
TESTERS,  LAMP.— For  testing  Incan- 
descent lamps  at  the  counter  where  they 
are  sold  and  for  similar  simple  lamp  tast- 
ing to  see  whether  the  filament  Is  Intact. 
handy  lamp  testers  are  used.  A  shallow 
receptacle  shell,  or  a  still  simpler  device 
such  as  three  contact  strips,  one  to  en- 
gage the  center  end  contact  and  two 
parallel  ones  st  right  angles  thereto  to 
engage  the  screw  contact  shell,  are  pro- 
vided to  quickly  connect  the  lamp  Into 
the  circuit.  A  fuse  or  auxiliary  iHr.ip  may 
also   be    Included    In   the   testing  circuit    to 


vided     for    low -voltage    miniature     lamps, 
standard    110    to    130    and    230    to    110-volt 
medium  and  mogul  base  lamps,  automobile 
lamps  require  a  different  receptacle. 
Manufacturers: 
JEFFERSON  ELECTRIC  MFO.  CO..  4M- 

430  S.  Green  St.,   Chicago.  111. 
Metal    Specialties    Mfg.    Co..     331-5*    N. 

Kedsle  Ave.,  Chicago.  HI.      "Presto" 
Propp   Co.,   M..1  108   Bowery,   New  York. 

N.  Y.   "Standard." 
Roller- Smith    Co.,    MJ    Broadway.    New 
York,  r    — 
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TESTERS,  M I LK.— These  are  motor- 
driven  centrifuges  or  Babcock  -testers  used 
to  determine  the  butter  value  of  samples  of 
milk  by  whirling  at  a  high  speed  test  bot- 
tles or  tubes  containing-  the  delected  sam- 
ples. The  motor  Is  usually  connected 
(through  sea,™  when  mounted  on  the  teeter 
frame,  or  by  belting  when  mounted  external 
to  It)  to  a  shaft  from  which  are  suspended 
the  test  tubes. 

Manufacturers: 


Burrell  ft  Co.,   Inc.,  D.  H.,  Little  Palls, 

N.  Y.    "Facile." 
Creamery    Package   Mfg.    Co.,    The,    Sl-T 

W.    Klnale   St.,    Chicago,   III.     "Crepaco 


Davis-Watklns  Dairymen's  Mfg.  Co., 
North  Chicago,  HI. 

TESTERS,  RAIL  BOND.— Testing  outfits 
used  to  determine  the  resistance  of  a  bond 
or  Joint  in  a  rail  or  to  compare  its  resist- 
ance with  a  length  of  continuous  track.  In 
general,  the  principle  of  a  Wheats  tone 
bridge  Is  employed,  and  a  length  of  track 
containing  the  bond  is  either  balanced 
against  a  length  having  equal  .resistance. 
which  is  determined  by  sliding  the  contact 
on  the  rail,  or  the  resistances  of  equal 
lengths  are  compared  by  varying  the  ratio 
arms  contained  in  the  instrument.  The  in- 
strument In  this  latter  case  Includes  a 
fairly  sensitive  galvanometer  and  an  ad- 
justable resistance  arm.  The  eontaots 
which  are  placed  on  the  rail  are  an  impor- 
tant feature  of  the  tester,  as  they  must  not 
Include  contact  resistance  of  any  scale  or 
dirt  on  the  rail.  The  contacts  arc  generally 
mounted  on  a  bar  and  are  pressed  against 
the  rail  by  the  operator's  foot. 

Current  flowing  through  the  rail  is  utilised 
wherever  possible,  as  this  makes  It  possible 
to  carry  only  a  light  Instrument.  Where 
measurements  are  taken  with  no  current 
flowing  In  the  rail,  a  large  storage  battery 
must  b«  connected  in  circuit  around  the 
section  to  be  tested  to  provide  current  while 
obtaining  the  balance. 


GENERAL  ELECTRIC  CO..  Schenectady, 
N.  T.    (See  adv.  pagea  120S-1223.) 

Queen-Gray  Co.,  14-70  Johnson  St.,  Ger- 
mantown,  Philadelphia.   Pa. 

Rail  Welding  &  Bonding  Co..  8400  Wood- 
land Ave.,  Cleveland,  Ohio.  „„„_ 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,  t  Norfolk  St.,  Cambridge,  Mass. 

Roller- Smith  Co.,  238  Broadway,  New 
York,  N.  Y. 

THOMPSON-LEVERING  CO..  1ST  Arch 
St.,  Philadelphia,  Pa.  The  sole  purpose 
a  bond  serves  Is  to  conduct  current 
with  minimum  heat  loss.  This  means 
that  the  bond  must  have  sufficiently 
low  resistance  so  as  not  to  add  ma- 
terially to  the  resistance  of  the  return 
rail  circuit.    It  la  Imperative  to  replace 


Thompson-Levering    Rail    Bond    Taster 

or  repair  bonds  whose  resistance  has 
become  damaglngly  and  expensively 
high.  The  Thompson -Levering  Co.  of- 
fers an  instrument  (Illustrated  above) 
for  locating  with  exactness  badly  con- 
ducting bonds.  This  Instrument  is  Just 
aa  simple  to  operate  and  Just  as  rug- 
ged and  durable  as  an  ordinary  port- 
able voltmeter.  One  person  of  average 
ability  without  technical  training  can 
locate  badly  conducting  bonds  by 
noting  the  position  an  index  assumes 
of  Itself  on  a  graduated  scale.  Also 
see  display  adv.  on  page  1188.— Adv. 
Weston   Electrical    Instrument   Co.,    Wa- 

verly  Park,  Newark.  N.  J. 

TESTERS,     SEED.— Electrically     heated 

hot-beds    for    testing     seeds    by     forcing 

sprouting  under  conditions  of  warmth  and 

relatively  high  humidity.  The  relative  value 


of  seeds  can  be  readily  determined  by  such 


TESTING  INSTRUMENTS.— See  Amme- 
ers;  Bridges.  Whcatstone;  Dynamometers; 
Electroscopes;  Exploring  colls;  Galvonorae- 


factor     meters;      Pyrometers;      Voltmeters; 
Wattmeters,  etc. 

TESTING  LABORATORIES.— Large  elec- 
trical manufacturing  and  utility  companies 
usually  maintain  well  equipped  electrical 
laboratories  for  the  oondutt  oi  routine  tests 
aa  well  as  In  some  cases  for  special  research 
for  the  further  development  of  processes  of 
anlj  improvemant  at  products. 


...  adequately  equipped 
iu.  special  tests  that  occasionally  are  re- 
quired to  save  development  work  that  would 
be  misdirected.  For  such  purposes,  as  well 
as  for  the  conduct  of  penormanoe  tests  of 
newly  purchased  equipment,  for  the  cali- 
bration of  Instruments  used  In  routine  testa 
and  for  other  special  tests.  It  is  found  ad- 
vantageous to  have  the  testing  done  by  an 
organization  specialising  on  electrical  and 
related  testing  work,  and  which  has  all  of 
the  necessary  equipment  in  the  way  of  in- 
struments and  apparatus  of  precision. 

The  following  list  of  testing  laboratories 
Includes  only  those  laboratories  equipped  to 
do  electrical,  magnetic,  photometric  and  re- 
lated commercial  and  general  research  test- 
ing work.  A  large  number  of  engineering 
Arms  and  consulting  engineers  do  commer- 
cial testing  work  at  times,  but  do  not  main- 
tain completely  equipped  electrical  labora- 
tories In  which  general  testa  may  be  made, 
and  are  not  listed  here.  The  list  contains 
only  a  few  names,  and  Is  probably  not  com- 
plete, but  information  as  to  the  nature  of 
the  testing  done  by  other  laboratories  could 
not  be  obtained  directly  from  them.  The  In- 
formation given  Indicates  the  nature  of  the 
testing  for  which  the  laboratories  are 
equipped  and  the  name  of  the  director, 
president  or  manager. 

Bureau  of  Standards,  Department  of  Com- 
merce, Washington.  D.  C.  Dr.  B.  W. 
Stratton,  director.  The  Electrical  Divi- 
sion of  the  Bureau  Is  equipped  with 
large  laboratories  for  testing  of  electri- 
cal apparatus  with  respect  to  the  stand- 
ards of  performance  and  the  testing 
and  calibration  of  comparative  stand- 
ards and  measuring  Instrument*.  Test- 
ing and  standardization  are  carried  on 
In  the  fields  of  electrical  measurements, 
measuring  Instruments,  electrochemis- 
try (batteries),  radio  telegraphy  and 
telephony,  electrolysis,  photometry, 
magnetism,  safety  standards,  radio- 
activity, and  X-rays.  The  Bureau  is 
recognised    as   an    impartial    refr™ '    "' 


„„L.n  «„„  „.«...s  made  by  other  labora- 
tories regarding  electrical  products 
Also  see  separate  entry  on   Bureau  o 

"     ~  si 

manT  president"  Laboratories  equipped 
for  testing  generators,  motors  and 
transformers;  also  for  making  special 
electrical  Investigations  and  doing  re- 
search work. 

ELECTRICAL  TESTING  LABORATO- 
RIES. Eightieth  St.  and  East  End  Ave., 
New  York,  N.  Y.  Dr.  C.  H.  Bharp,  tech- 
nical director:  P.  S.  Millar,  general  man- 
ager, laboratories  equipped  for  mak- 
ing tests  and  investigations  upon  elec- 
trical apparatus  and  materials  In  gen- 
eral and  [or  acceptance  teats  at  facto- 
ries and  for  operation,  and  service  tests 
of  equipment.  See  advertisement  on 
D**a  i2K-  .  »>,        _ 

FitzGerald  Laboratories.  Inc..  Niagara 
Falls.  N.  Y.  P.  A.  J.  FitzGerald,  presi- 
dent. Laboratories  equipped  for  exper- 
imental and  teBting-out  work  in  con- 
nection with  electric  Turnaces. 

Hunt  &  Co.,  Robert  W..  2200  Insurance 
Exchange.  Chicago,  ni.  R-  W.  Hunt, 
president.  Inspection  and  testing  of  all 
kinds  of  electrical  apparatus  at  the 
point  Of  manufacture  and  after  Installa- 

11  lino  Is  Testing  Laboratories.  4S0  S. 
Green  St.,  Chicago,  III.  J.  A.  Ober- 
maler.  President.  Meter  and  Instru- 
ment testing  and  inspection  service. 

National  Electrical  Laboratories,  107 
Front  St..  New  York.  N.  Y.  R.  J.  Geddes, 
manager.  Laboratory  equipped  for  cal- 
ibrating   all    types      -      ■         

and  Ins 

Pittsburgh"  "Test  ing_ "i-aboratory,  Pitts- 
burgh. Pa.  A.  R  Ellis,  manager.  Labo- 
ratories for  testing  In  the  Held  of  elec- 
trochemistry. 


president.  Laboratorli_  „„,  ^„,„i„t.,^,c, 
testing  of  general  electrical  apparatus 
Also  ace  separate  entry  on  Underwrit- 
ers   Labors  toriea.  Inc. 

mTIST,cN.S-.MA?MINEB  F0R  AUTOMO- 
BILE ENGINES,  GENERATORS  ANr» 
STARTING  MOTORsT-TheaV ,m£huW,£ 

used  for  testing  the  Individual  units  of  an 
automobile  before  assembly.  The  engines 
are  placed  on  a  wooden  framework,  and 
may  be  tested  either  by  the  dynamometer 
method  or  by  connecting  to  a  generator  and 
measuring  the  output.  This  latter  method 
is  simple  and  accurate,  and  the  power  need 
not  Be  wasted.  The  generators  are  tested 
by  being  driven  at  certain  predetermined 
measured  by  means 
— •— .    starting  mo- 


on 


their  starting  torque  measured  oy 

a  dynamometer  when  connected  to  a  stand- 
ard low-voltage  source  of  supply. 

Electric  Machine  Co.,  The,  119  W.  Ohio 
St.,  Indianapolis,  Ind.  "Elmco  Liberty." 
^TiCe  £™?ll!c,U.  Co-  Tne'  Oreenawalt 
Bldg.,  Springfield,  Ohio. 

mT»8'n£a.JW.ACH,!NE8'     MISCELLANE- 
OU*-— Practically  all  electrical  testing  ma- 
-    —is  have  been  separately  listed.    There 
however,    many   testing  machines  foe 
™'™1    f"—     that   are   not   separately 
under   tills 


chines 


mechanical   t , 

listed,   and  whlcr, 

class!  Scat  Ion.      These    machlnei 

which  are  motor -driven,  comprli 


indarda 


ding    and    c 


of  metal,  mechanical  puncture  testa 

Manufacturers: 

Olsen  Testing  Machine  Co..  Tinius,  GOO  N 
12th  St.,  Philadelphia.  Pa,         "-  """      • 

Rlehle  Bros.  Testing  Machine  Co.,  1421  N. 
8th  St.,  Philadelphia,  Pa. 

TESTING  OF  MEASURING  INSTRU- 
MENTS.—In  order  that  accurate  and  reli- 
able results  may  be  obtained,  electrical 
measuring  instruments  must  be  tested  at 
regular  intervals.  In  many  instances  It  is 
good  practice  to  test  them  before  and  Im- 
mediately after  a  particular  set  of  meas- 

~"  has  been  made.   The  kind  of  test 

^d  In  any  Instance  depends  upon 
i  of  accuracy  desired  and  facilities 
for  conducting  the  tests.  Tests 
may  thus  be  considered  under  two  heads, 
standardisation  and  checking. 

The  standardization  test  Is  one  In  Which - 
the  instrument  tested  is  compared  with  the 
fundamental  units.  It  Is  employed  only 
when  secondary  standards  are  to  be  estab- 
lished. The  checking  test  is  the  one  most 
commonly  used.  It  consists  In  comparing 
the  reading  of  the  tested  Instrument  with 
the  readings  of  Instruments  that  have  pre- 
viously been  standardised.  The  simplest 
procedure  is  to  compare  the  reading  of  a 
similar  standardized  Instrument  under  ex- 
actly like  conditions  with  the  readings  of 
the  tested  Instrument  and  note  the  differ- 
ence. Also  see  Checking  of  ammeters,  and 
of  other  Instruments. 

TESTING  OUTFITS,  WATT-HOUR  ME- 
TER.—There  are  several  methods  used  in 
loading  watt-hour  meters  for  testing.  The 
common  ones  are:  Consumer's  load,  porta- 
ble lamp  bank,  specially  designed  load  box, 
portable  storage  battery,  portable  low-volt- 

There  are  several  valid  objections  to  the 
first  two.  hence  most  companies  use  some 
one  of  the  last  three.  For  testing  a  meter 
on  the  consumer's  premises  the  load  box  Is 
perhapa  the  most  extensively  used.  In  Its 
simplest  form  the  load  box  consists  of  a  set 
of  resistors  of  different  current  capacities 
mounted  on  a  frame  or  box  and  pro"''*'"' 
with  switches  for  interconnection  and 


s  for 


.    The 


...   ted  In  a  box  together 

with  a  voltmeter.  The  current  taken  by  the 
resistor  colls  In  different  combinations  and 
under  different  voltages  Is  determined  In 
the  laboratory.  A  knowledge  of  the  colls 
used  and  the  voltage  of  the  circuit  Is  all 
that  is  necessary  to  know  the  load  on  the 
meter.  By  the  aid  of  a  stop  watch  the 
number  of  revolutions  of  the  meter  disk  In 
a  given  time  Interval  Is  counted,  and  from 
these  data  the  meter  accuracy  can  be  calcu- 
lated. These  load  boxes  are  made  In  vari- 
ous forms  and  load  capacities. 

For  d-c.  meter  testing  a  portable  storage 
battery  of  a  few  cells  may  be  used.  The 
transformer  loading  device  consists  of  a 
specially  designed  stepdown  transformer  of 
low  voltage  and  high -current -capacity  sec- 
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n  sections 


ondary.     Th, 

for  multiple  or  series  connection,  a 
secondary  has  several  taps  through 
connection  ts  made  for  different  loads.    The 

lent  with  the  manufacturers,  but  the  priti- 

nectlons  between  sections  are  made  by  a 
rotating  switch.  In  others  bv  knife  switches 
end  In  some  by  plugs.  The  transformer 
switches     are     compactly      assembled     and 

Manufacturers: 

Brown    &    Penally,    607    E.    lih    St..    Los 

Angeles,  Cal. 
Canadian    Oonei-al   Electric   Co..   Ltd..   212 

King  St..  W„  Toronto,  Ont.  ,Can. 
Canadian    Westlnghouse    Co..    Ltd..    San- 
ford  &  Myler  Sts.,  Hamilton.  Ont..  Can. 
'  'We  st  i  n  ghousc. " 
Detroit.  ElectrLi  Co..  131   Shelby   St..   De- 
troit.  Mich. 
Eastern    Specialty    Co..    36EI    N.    5th    St.. 

Philadelphia,  Pa. 
GENERAL  ELECTRIC  CO..  SchEnec- 
tady.  N.  Y.  Meter  testing  rheostats 
comprising  suitable  resistances,  switch- 
es, housing  and  carrying  handle.  They 
are  light,  portable  and  convenient  to 
handle.  Furnished  In  two  sixes.  15  and 
30  amp.  (Bulletin  46026.)  See  adv. 
pases  1203-1223.— Adv. 
Johns-Mansville,    Inc..     Madison    Ave.    & 

list  St..  New  York,  N.  Y. 
Pyrolectric     Instrument     Co..    636-640   E. 

State  St..  Trenton.  N.  J. 
Queen-Qray  Co..    64-70  Johnson  St..   Ger- 

mantown,  Philadelphia.   Pa. 
Roller-Smith     Co.,     233     Broadway,     New 

York.  N.  Y. 
SANGAMO   ELECTRIC    CO..    Springfield, 

III.    "Sangamo." 
Standard  Sclentlf 

York.  N.  Y.     " 

STATES    CO.,    THE,     72    Francis    A  v. 

Hartford.  Conn. 
Ward  Leonard   Electric  Co.,   Mt.  Vernon, 

N.   Y. 
■wrcSTINGHOUSB    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1402.) 
TESTING   SET,    INSULATION.— A  high- 
tension    stenup    transformer   equipped    for 
testing  Insulation:  see  Transformers,  high- 
tension  teatlng. 

TESTING  SETS,  OIL. — See  Oil  testing 
cupa  and  devices. 

TESTI  NO  SETS,  PORTABLE,  ( BAT- 
TERY. BRIDGE  AND  GALVANOMETER 
TYPE).— Portable  testing  sets  nre  a  com- 
pact assembly  of  resistance  colls,  galvan- 
ometer, and  dry  cells,  all  forming  a  self- 
talned  Wheststone's  bridge.  The  whole 
assembly  la  mounted  in  a  box  with  hinged 
or  detachable  cover  and  handle  for  carry- 
ing. These  sets  are  made  In  many  different 
forms  and  combinations  of  resistances.  The 
rheostats  are  usually  arranged  on  the  de- 
cade plan  and  the  connections  In  some 
forms  are  made  by  means  of  rota  table 
switches,    calfed    dials.      These    testing    sets 

general  and  determining  the  location  of 
faults,  crosses,  grounds  and  open  circuits. 
chiefly  In  communication  cables  and  over- 
head circuits.  When  specially  designed  for 
locating  faults  In  telephone,  telegraph  or 
power  circuits  they  are  called  fault  Anders. 
For  cable  testing,  the  seta  are  made  ror  a 
wider  range".  I 


c  Co..  S  Barrow  St..  New 


conductors,      Insulation      and      liquid,      and 
capacitance. 
Manufacturers! 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St..   W..   Toronto.   Ont..    Can. 

Canadian  Westlnghouse  Co..  Ltd..  Sanford 
A  Myler  Sts..  Hamilton.  Ont.,  Can.. 
"Westlnghouse." 

Central  Scientific  Co.,  460  E.  Ohio  St.. 
Chicago.   III. 

Detroit  Electric  Co..  134  Shelby  St.,  De- 
troit. Mich. 

Essex  Storage  Battery  &  Supply  Co..  Inc.. 
279-81  Halsey  St..  Newark,  N.  J. 

Foots,  Pierson  &  Co..  Inc..  160-162  Duane 
St..    New   York.    N.    Y. 

HOLTZER-CABOT  ELECTRIC  CO.. 
THE.  125  Amory  St..  Boston.  Mass. 

LEEDS  &  NORTHRUP  CO..  4901  Stan- 
ton Ave.,  Philadelphia,  Pa.,  1304 
Monadnock  Block,  Chicago,  111.     For  all 

shop  that  come  within  the  range  of  a 
Wheatstone    bridge,    the    Type    S    port- 

and  trustworthy  instrument.  Dial  con- 
struction, simple  to  use;  contacts  pro- 
tected  from   dirt,    but  easily  accessible. 


Rheostat  colls,  1/10%.  ratio  colls, 
1/20%,  guaranteed  accuracy,  high  grade 
resistance  wire.  Rugged,  suspended 
coil  galvanometer,  sensitivity  one  mi- 
croampere   per   division.      Good   design 


Type  S  Portable  Testing  Set 

and  quantity  production  make  possible 
the  low  price  at  no  sacrifice  of  work- 
manship. The  guarantee  of  satisfac- 
tion accompanying  all  our  hlsh  grade 
instruments  applies  to  the  Type  S  set. 
—Adv. 

Morse.  Frank  W..  289  Congreas  St.,  Boa- 
ton,    Mass.     "Shuro." 

NlehofT  &  Co..  Inc.,  Paul  G..  232-242  E. 
Ohio   St..   Chicago.    III. 

Pyrolectric  Instrument  Co.,  £36-610  E. 
State  St..  Trenton,  N.  J. 

Queen-Gray  Co..  61-70  Johnson  St..  Ger- 
mantown,    Philadelphia.    Pa. 

Kicker  Instrument  Co..  1919-21  Falrmounl 
Ave..    Philadelphia,   Pa. 

Roller- Smith  Co..  233  Broadway.  New 
York.  N.  Y. 

Service  Products  Co.,  The,  Greenawu.il 
Bidg..   Springfield.   Ohio. 

THOMPSON-l. K.VKIIING  CO.,  327  Arch 
St.,  Philadelphia.  Pa.  The  T-2000  set 
Is  the  official  standard  of  the  largest 
public  service   corporation    In   the  Uni- 


T-ZOOO  Set 

ted  States  and  is  used  throughout  the 
world.  The  set  Is  arranged  for  resist- 
ance measures  and  arrangements  also 
are  made  Tor  making  the  Murray  and 
Varley  loop  teats  for  fault  locations. 
The  rheostat  Is  composed  of  four  dials 
of    ten    coils     each     of   the   values   of 


Is ss  Government  Standard  Test  Set 


is  furnished  with  each  set  renewable 
by  unscrewing  two  screws.  Provisions 
are  made  for  external  e.m.f.  and  also 
a  high  sensibility  galvanometer  may 
be  used  if  deaired.  The  "Peerless 
Government  Standard  Test  Set"  Is 
made  in  strict  cccordance  with  the 
government  specifications  17-T-2.  Is- 
sued by  the  Navy  Department.  It  Is  a 
decade  set  of  the  plug- In  type,  ar- 
ranged for  making  all  resistance  tests 
as  well  as    Murray    and    Varley    loop 

"■sts.    The   "Peerless  P'-~  ™ — — 

g  Set"   Is  an   Jmprtu 
■set.  used  by  companie: 


method:  (b)  mea- 
i  Insulation  re- 
sistance by  the  di- 
rect-deflection meth- 
od;    (c)   compare 

Peerles.  P.uu  Type  3*&JZ  £%  ,"& 
Taatlna  1st         <£{*£, *  «  ••«£ 
up  voltmeters:  (e)  measure  battery  re- 
sistance;    If)     make    the    Murray'  loop 
test;    tg)   check   up  ammeters  by  using; 
a  shunt  of  known  value;  <h)  make  the 
Varley  loop  test;  (I)  test  out  grounds. 
If  desired  the  resistance  colls  only  may 
be  used  so  that  the  bridge  can  be  op- 
erated  as    a    straight    resistance    box. 
Also   see    display   adv.   on    page   1286. — 
Adv. 
TESTING  SETS.  PORTABLE  (EXPLOR- 
ING   COIL     INTERRUPTER    AND    TELE- 
PHONE     TYPE.)— These    are    testing    sets 
used  to  locate  hidden  faults  in  underground 
cables    and    In    conductors    In    conduit    and 
other  concealed  systems.     They  operate   by 
means    of    an    exploring    coll.    a    small    coll 
that  Is  moved  around  over  the  place  where 
the  break   Is  suspected.     When  a  pulsating 
current    is    applied    to    the    conductors    by 
means  of  the  Interrupter  and  the  exploring 
coll  Is  connected   to  the  telephone,  a  char- 
acteristic Inductive  hum  or  noise   is   heard 
'.n    the    telephone:    by    moving   the    coll    the 
break   or   ground    mav   be    located,    because 
beyond  It  no  such 


Brocklen     fnderground      Electrical     Mfg. 

Co..  Glenslde.  Pa.     "Bee  Line." 
Bunnell  &  Co.,  J.  H.,  32  Park  Place,  New 

Inrlt     N     V  I/.,nn-M 

Canadian  Westlnghouse  Co.,  Ltd.,  Sanford 

&    Myler    Sts..    Hamilton,    Ont..    Can. 

"Westlnghouse." 
Century  Electrical  Co..   102  Randall  Ave.. 

Syracuse.    N.    Y.      "Century." 
Detroit  Electric  Co..    131   Shelby   St..   De- 
troit.  Mich. 
Electric  Specially  Mfg.  Co.,  Cedar  Rapids. 

Iowa.      "Wireless." 
HOLTZER-CABOT    ELECTRIC    CO..    I!5 


Easton    Ave. 


St. 


Mo. 


Tele- 


Gray  Co..   61-70   Johnsor 
:own.  Philadelphia.  Pa. 
Rleker  Instrument  Co..  1919-21  E 

Ave..-  Philadelphia.  Pa. 
Roller-Smith     Co.,     £33     Broadway.     New 

York.  N.  Y. 
THOMPSON-], KVERING    CO..    327    Arch 
St..  Philadelphia.  Pa.     "Peerless."     (See 
display  adv.   page   1286.) 
Western  Electric  Co..  Inc..  195  Broadway. 

New  York,  N.  Y. 
TESTING  SETS,  PORTABLE  (MAG- 
NETO AND  BELL  TYPE).— Thcae  consist 
of  a  relatively  high  voltage  magneto  gen- 
erator and  a  ringer  or  bell  Id  scries, 
mounted  in  a  portable  box.  They  are  used 
Tor  practical  testing  or  Insulation  resistance 
wiring,  telephone  lines  and  of 
achinery.  In  testing  for  grounds 
lal  of  the  generator  Is  connected 
i  the  wire  under  teat  and  the  other  ter- 
Inal  Is  grounded.  The  ringing  of  the  bell 
when  the  crank  of  the  magneto  Is  turned 
Indication  that  the  wire  is  grounded. 
a  device  gives  no  Indication  of  the 
nctual  resistance  to  ground  and  In  case  the 
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operation  and  portability  make  eu 
very  useful,  however,  (or  roughly  d 
Ing  the  presence  of  grounds  and  s 


I  S.  State  St.. 

Chirago  Telephone  Supply  Co..  1142-1236 
W.  Beardsley  Ave..  Elkhart,  Ind. 

Detroit  Electric  Co.,  434  Shelby  St.,  De- 
troit,  Mich. 

Elacmann  Magneto  Corp.,  32  33rd  St., 
Brooklyn,    N.    Y. 

Electric  Controller  &  Mfg.  Co.,  The.  J7W 
E.  79th  St.,  Cleveland,  Ohio.  "E.  C.  & 
M." 

Frankel  Connector  Co.,  Inc.,  Hudson  & 
Vestry  StH.,  New  York,  N.  Y. 

HOLTZER-CABOT  ELECTRIC  CO. , 
THE,  126  Amory  St.,  Boston,  Mass. 

Manhattan  Electrical  Supply  Co.,  Inc..  17 
Park    PI..   New  York.   N.    Y. 

Monarch  Telephone  Mfg.  Co.,  Fort  Dodge, 


Io»  ... 
-Nlehoff   &   Co.,    Inc.,   Paul  G..    232-242   E. 

Ohio  St.,  Chicago.   III. 
Queen-Gray   Co.,   64-70  Johnson  St.,  Ger- 

mantown.   Philadelphia.  Pa. 
Roller -Smith     Co..     231     Broadway,     New 

York.  N.  Y. 
Stanley  &.  Patterson,  31  Hubert  St..  New 

York.  N.  T.     "DeVeau." 
StromberS-CarUon    Telephone    Mfg.    Co.. 
1060  University  Ave..  Rochester.   N.  Y. 
Valley    Electric    Co.,    4319-29    Connecticut 

St.,  St.  Louis,  Mo.     "St.  Louis." 
Western  Electric  Co.,  Inc.,  195  Broadway, 

New  York.  N.  Y. 
TESTING  SETS.  PORTABLE  (MAG- 
NETO, RINGER  AND  TELEPHONE 
TYPE).— These  portable  testing  sets  are 
used  extensively  by  linemen  In  testing  out 
telephone  lines  to  determine  the  location 
of  trouble.  They  consist  of  a  magneto,  tele- 
phone receiver,  transmitter  and  ringer  all 
contained  In  a  compact  wooden  box.  When 
the  receiver  Is  In  the  holder,  the  magneto 
rings  through  the  ringer  and  may  be  UHed 
for  testing.  When  the  receiver  is  removed, 
the  instrument  may  be  used  to  ring  on  the 
line,  to  test  out  subscribers'  bells,  etc 
Manufacturers: 

American  Bureau  of  Engineering,  Inc., 
1601-1603  S.  Michigan  Ave.,  Chicago,  III. 

American  Electric  Co.,  0401  S.  State  St., 
Chicago.  III. 

Canadian  Westlnghouse  Co.,  Ltd.,  Sanford 
&  Myler-  Sts..  Hamilton.  Ont..  Can. 
"Westlnghouse." 

Chicago  Telephone  Supply  Co.,  1142-1228 
W.  Beardsley  Ave.,  Elkhart.  Ind. 

Connecticut  Telephone  &  Electric  Co., 
Merlden.   Conn.      "Connecticut." 

Detroit  Electric  Co.,  434  Shelby  St..  De- 
troit, Mich. 

Elsemann  Magneto  Corp.,  32  33rd  St., 
Brooklyn.    N.    Y. 

Electric  Controller  &  Mfg.  Co..  The.  2700 
R  79th  St.,  Cleveland,  Ohio.  -  "E.  C.  & 
M." 

Federal  Telephone  &  Telepgraph  Co.,  Buf- 
falo. N.  Y.     "Federal." 

HOLTZER-CABOT  ELECTRIC  CO., 
THE,  126  Amory  St..  Boston.  Mass. 

KELLOGG  SWITCHBOARD  &  SUPPLY 
CO.,  Adams  &.  Aberdeen  Sts.,  Chicago, 
111.      (See  display  adv.  page.  1327.) 

Manhattan  Electrical  Supply  Co.,  Inc.,  17 


t  St.,  New 


Mann 


"Liberty." 

Queen-Gray  Co..   64-70  Johnson   St.,  Ger- 

mantown.  Philadelphia.  Pa. 
Roller- Smith     Co.,     233     Broadway.     New 

York.  N.  Y. 
Stanley  A  Patterson.  34 
York.   N.  Y.      "DeVeai 
Valley    Electric    Co..    4919-29    Connecticut 

St.,   St.   Louis.   Mo.      "St.    Louis." 
Western  Electric  Co.,  Inc..  195  Broadway, 

New  York.  N.  Y. 
T  E  S  T  1  N  G      TRANSFORMERS.  —  See 
Transformers,    high-tension,    testing. 

TETOCO.— Trade  name  for  signaling  sys- 
tems, tachometers  and  other  Indicating  and 
recording  instruments,  manufactured  by 
the  Electric  Tachometer  Corp..  310  N.  11th 
St.,  Philadelphia.  Pa. 

TEXACO— Trade  name  for  lubricating 
oils  and  greases  manufactured  by  the  Texas 
Co..    17  Battery  PL,   New  York,   N.  Y. 

TEX  ARK  AN  A        PIPE        WORKS— Tex- 

arkana,  Tex.     Manufacturers  of  Are  brick. 

TEXAS    CO.,    THE.  -New    York,    N.     Y. 

Manufacturer      of      lubricating      oils      and 


greases.  Business  established  1103.  Presi- 
dent. A.  L.  Bently:  sales  managers., (North) 
C.  E.  Woodbrldge,  (South)  C.  P.  Dodge. 
Main  omee,  17  Battery  PI.,  New  York, 
N.  Y.  Factory,  Port  Arthur.  Tex.  Branch 
Dfflces.  Houston,  Tex,;  Chicago.  III.;  Phil- 
adelphia. Pa.;  Boston.  Mass.:  Norfolk.  Va.; 
Dallas,  Tex.;  El  Paso,  Tex.;  Atlanta,  Ga.; 
New  Orleans,  La.:  Denver.  Colo.;  Pitts- 
burgh. Pa.:  Tulso,  Okla.:  Youngstown, 
Ohio;  Buffalo.  N.  Y.;  Detroit.  Mich.;  Balti- 
more. Md.:  San  Francisco,  Cal.:  Charles- 
ton. S.  C:  Savannah.  Ga.;  Galveston,  Tex. 

TEXAS  INDEPENDENT  TELEPHONE 
ASSOCIATION.— President,   R.   B.  Still,  Ty- 

-     """'  ■    " —y.    Oscar   Burton.    Tyler, 


ler,   Tex. 


H.    S.   Ashley.   Foi 

TEXTILE  MACHINE  WORKS Reading, 

Pa.  Manufacturer  of  wire  braiding  and  In- 
sulating machinery.  President.  Henry 
Janssen;    secretary    and    treasurer,    Ferdl- 


regulatlng  equipment.  The  transformers 
are  often  fairly  large  and  considerable 
cable  is  required  for  completing  the  sec- 
ondary circuit  and  also  for  making  connec- 
tions to  the  distributing  mains  either  In  a 
manhole  or  on  an  overhead  line.  The 
'  - '  Its,    transformer,    cable    reels, 

■qulpment.     Instruments,     etc.. 


to   the 

place  w 

hore 

r  BOO  volts. 

dlstrlbutini.       _  _      _     _ 

depending  on  the  power  available,  and  tht 
generator  supplies  a  large  current  at  low 
which  Is  sent  through  the  frozen 
lets  for  d-e.  service 


pipe.     Motoi 
are    a    little    mo 
formers    for   a-c 
Manufacturers; 
Canadian  General  Electric   Co.,   Ltd..    21! 

King  St.,  W.,   Toronto,  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford   and    Myler    Sts..    Hamilton,    Ont.. 
Can.      "Westlnghouse," 
GENERAL     ELECTRIC     CO..     Schenec- 
tady, N.  Y.     (See  adv.  pages  1203-1223.) 
Thomson  Co..  Ltd.,  Fred.  9  St.  Genevieve 

Bt,    Montreal,    Que.,    Can. 
WKSTlWlHOrSE    ELECTRIC    &    MFG. 
Co..  East  Pittsburgh,  Pa.     (See  display 
ad.v.    pages    1395-1402.) 
THAWING      TRANSFORMERS.   —  See 
Transformers,    pipe    thawing. 

THEATER      DIMMERS.— See      Dimmers, 

BOARDS   —   See 

THEATRICAL  ELECTRICAL  EFFECTS, 
SPECIAL.— Special  apparatus  for  theater 
stages  employing  special  forms  of  border, 
bunch  or  spotlights,  arc  lamps,  spark-pro- 
ducing devices  to  imitate  lightning,  etc. 
Such  apparatus  Is  employed  in  producing 
waterfalls,  rain  and  similar  effects  by 
means  of  rotating  slides  In  a  projection 
lantern;  for  producing  various  effects  by 
concealing  objects  by  distribution  of  glare 
and  shadow,  and  for  creating  optical  Illus- 
ions. A  large  number  of  effects  are  pro- 
duced by  employing  lighting  auxiliaries  In 
connection  with  the  regular  equipment  for 
stage  settings,  the  special  lighting  serving 
to  bring  out  with  striking  prominence  some 
part  of  the  scene  or  some  actor  on  the 
stage  or  to  change   the  natural  colors. 

Manufacturers: 


1   St.,   Boston, 

Caldwell  &  Co..  Inc..  Edward  F„  36-40  W. 

15th   .St.    New   York.    N.  Y. 
Chicago    Stage    Lighting    Co..    112    N.    Lb 

SBlle  St..  Chicago.  III. 
Hub    Electric    Co.,    2226    W.    Grand    Ave., 

Chicago,    III. 
Kansas  City  Scenic  Co.,  1002  E.   24th  St., 

Kansas  City.   Mo. 
Newton.  Charles  I.,  JOB  W.  15th  SL,  New 


50th    St..    New    York. 
Ward   Leonard  Electric   Co..   Mt.  Vemon, 


glassware  manufactured  by  the  Macbeth  - 
Evans  Glass  Co..  Chamber  of  Commerce 
Bldg.,    Pittsburgh.    Pa.       . 

THELCO.— Trade  name  for  electric  dry- 
ing ovens,  incubators,  thermostats  and 
baths  for  laboratories  manufactured  by  the 
Thermo  Electric  Instrument  Co.,  8  Johnson 

THERAPEUTIC  LAMPS— See  Lamps, 
therapeutic. 


and  hand  set  telephones,  manufactured  by 
the  Evolution  Phone  Co..  Inc.,  48  Green- 
wich Ave,,   New    York,   N.   Y. 

THERLO— Trade  name  for  resistance 
wire  manufactured  by  the  Driver- Harris 
Co.,  Harrison,  N.  J. 

THERMAL  ARRESTER.— A  name  some- 
times used  for  the  protective  device  for 
telephone  apparatus,  which  by  the  heating 
effect  of  "sneak  currents"  or  stray  current* 


(its  primary  object)  the  thermal 
icy  is  76%.  If  an  electric  furnace 
uses  J  kw-hr.  to  melt  a  kilogram  of  steel, 
which  latter  contains  325  Calories  of  heat, 
the  thermal  efficiency  Is  326  divided  by  the 
theoretical  heat  equivalent  of  I  kw-hr.  or 
326/860  -   0.37  =  37%. 

THERMAL    ELECTROMOTIVE    FORCE. 


THERMAL   GALVANOMETER.- 
ler  Galvanometer. 
THERM  ELECTRIC— Trade 


THERMIONIC  VALVE,  RADIO.— See 
Electron  tubes. 

THERMIT.— Trade  name  for  welding  al- 
loys manufactured  by  the  Metal  &  Thermit 
Corp..    130    Broadway,    New    York.    N.    Y. 

THERMO.— Trade  name  for  electric 
drink  mixers  manufactured  by  the  Fulton- 
Bell  Co.,  461  Greenwich  St.,  New  York. 
N.  Y. 

THERMO,— Trade  name  for  arc  lamp 
globes  manufactured  by  the  Macbeth-Evans 
Glass  Co..  Chamber  of  Commerce  Bldg.. 
Pittsburgh,  Pa. 

THERMO.— Trade  name  for  electric 
vacuum  type  washing  machine  manufac- 
tured by  the  Standard  Washing  Machine 
Co..  1100   E.  65th  St.,   Chicago,  111. 

THERMO.— Trade  name  for  electric  wa- 
ter heaters  manufactured  by  Thermo  Elec- 
tric,  Ltd.,    Brantford,  Ont.,  Can. 

THERMO  ELECTRIC  INSTRUMENT 
CO.— 8  Johnson  St.,  Newark.  N.  J.  Manu- 
facturer of  electrically  heated  drying  ovens, 
Incubators,  thermostats  atid  baths  for  lab- 
oratories. 

THERMO  ELECTRIC.  LTD.— Brantford. 
Ont.,  Can.     Manufacturer  of  electric  water 

THERMO-FAN  ELECTRIC  CO.,  INC — 
2  Columbus  Circle.  New  York,  N.  Y.  Manu- 
facturer of  electric  fans,  driers  and  heaters. 
Business  established  1920.  President, 
James  B.  Olson,  Jr.;  vice -president  and 
treasurer.  Howard  R.  Sharkey;  secretary, 
James  B.  Olson.  Sr.  (Exclusive  distributor, 
S.  O.  S.  Electric  Sales  Co..  2  Columbus  Cir- 
cle,  New  York,  N.   Y.) 

THERMO  JUNCTION— The  uniting  of 
two  unlike  metals  to  form  part  of  an  elec- 
tric circuit  so  that  by  heating  o   -   —  -■  - 


Join 


will 


--  produced  In  the  circuit-     This  l_   ... 
commonly  called  a  thermoelectric  Junction 
or  a  thermocouple. 

THERMOCHEMICAL  EQUIVALENT  OF 
THE  VOLT^>ne  Faraday  of  electricity. 
96.500  coulombs,  Is  required  to  separate  one 
chemical  equivalent  of  any  element.  If 
this  work  Is  done  under  a  pressure  of  one 
volt,  the  energy  absorbed  is  96,500  cou- 
lombs X  1  volt  =  96,500  Joules;  1  Joule  = 
0.2383     calorie;    therefore    96,600    Joules     = 


THERMOCOUPLES 


EMF  ELECTRICAL  YEAR  BOOK 


THERMOMETERS 


23,060  calories.  Any  thermal  reaction  In- 
volving one  chemical  equivalent  will  then 
require  an  electromotive  force  of  as  many 
volts  as  28,050  will  be  contained  in  the  num- 
ber of  calories  Involved  In  the  (riven  thermal 
reaction.      See  Reaction,   beat   of. 

THERMOCOUPLES  FOR  PYROMETERS, 
—The  proper  thermocouple  for  use  In  these 
Instruments  Is  dependent  upon  the  condi- 
tions of  use,  that  Is,  maximum  tempera- 
ture, and  nature  of  atmosphere  or  material 
In  which  the  couple  will  be  placed.  The 
base-metal  couples  are  usually  copper  add 
constantly  or  elements  of  standard  nickel- 
chromium  alloys.  For  hli  ■■  -  ■  ■ 
a  couple  o*  -'-" -     -J 

are    nearly .._     _..    ,. 

tubes,  the  tube  material  used  depending 
largely  on  the  temperature  It  must  with- 
stand. Materials  most  commonly  used  for 
such  protection  are  porcelain  generally 
with  the  platinum  couples,  quarts,  and  al- 
loys, the  metal  tubes  being  also  used  to 
protect  the  porcelain  or  quartz  casing. 
Manufacturers: 


BRISTOL,   CO..    THE,    Waterbury.    Conn, 

(See  display  adv.  on  page  1286.) 
Brown  Instrument  Co..  The.  Philadelphia, 


t  Co.,   The.   6523   Ku- 


St.     and    New     Jersey    Railroad 

Newark.    N.J. 
Hosklns  Mfg.  Co..  Lawton  and  Buchanan 

Sts..   Detroit.  Mich. 
LEEDS   A   NORTHRUP   CO..    4901   Sten- 

ton  Ave..  Philadelphia,  Pa. 
Mason  Regulator  Sc  Engineering  Co..  Ltd.. 

The.     18E-E3     Dagenals     St.,     Montreal, 

Que..   Can. 
Moeller,     A.     EL.      261- S-E     Sumpter     St., 

Brooklyn,  N.  T.     "A.  B.  M." 
Pyrolectrlc    Instrument    Co.,     6118-6*0     E. 

State  St..  Trenton.  N.  J.      ' 
Queen-Gray   Co,   64-70  Johnson   St.,   Ger- 
ms ntown.  Philadelphia,  Pa. 
TAYLOR    INSTRUMENT    COMPANIES, 

W>  Ames  St..  Rochester.  N.  T. 
Wllson-Maeulen    Co.,     Inc..    780    E.    HJrd 

St.,  New  York.  N.  Y.     "Pyod." 
THERMOCOUPLES,    MISCELLANEOUS, 
— Small   alternating   currents   of   high    fre- 
T  may  be  measured  by  thermocouple 


'   special   design   are  employed. 
Manufacturers: 
Branford     Electric    Co..    Inc.,     9    Church 


N.   J. 

Foxboro    Co.,    Inc..    The.    

Hanovia  Chemical  A  Mfg.   Co.,   Chestnut 

St.     and     New    Jersey    Railroad     Ave, 

Newark,   N.  J. 
Hosklns   Mfg.   Co..   Lawton  &  Buchanai 


..    ... „     _„.,    4901    Sten- 

■on  Ave..  Philadelphia.  Pa. 
Mason     Regulator     A     Engineering     Co.. 
Ltd,    The.    1SE-E8    Dagenals    St.    Mon- 
treal.  Qua,   Can. 
Moeller.     A.     E..     261-S-E     Sumpter    St.. 

Brooklyn.  N.  Y.    "A.  E.  It" 
Pyrolectrlc    Instrument    Co.,     886-640    E. 

State    St,    Trenton.    N.    J. 
Queen-Gray  Co,   64-T0  Johnson  St.,   Ger- 

mantown.   Philadelphia  Pa 
RAWSON      ELECTRIC      INSTRUMENT 

CO,   4  Norfolk  St.,  Cambridge.   Mass. 
Rleker  Instrument  Co..  1919-21  Falrmount 

Ave..  Philadelphia.  Pa. 
THERMOELECTRIC  COEFFICIENT.  — 
This  Is  usually  but  Incorrectly  called 
"thermoelectric  power."  It  Is  the  thermal 
e.m.f.  per  degree  difference  of  temperature 
between  the  junctions  of  two  dissimilar 
metals.  It  Is  not  a  power,  but  a  constant 
depending  on   the   metals   used. 

THERMOID  RUBBER  CO.— Trenton.  N. 
J.  Manufacturer  of  rubber  rings,  tires  and 
other  rubber  products.  Main  office.  Tren- 
ton, N.  J.  Branch  office.  190T  S.  Michigan 
Ave..  Chicago.  III. 

THERMOLAK.- Trade  name  for  Insulat- 
ing varnish  manufactured  by  the  John  C. 
Dolph  Co,  168  Emmett  St.,  Newark.  N.  J. 
THERMOLITE.— Trade  name  for  medical 
lamp  manufactured  by  H.  G.  McFaddln  A 
Co.,  18  Warren  St..  New  York,   N.  Y. 

THERMOMETERS— Theee  are  Instru- 
ments for  Indicating  relative  temperatures 
by  means  of  some  physical  change  whlcb 
la  proportional  to  the  change  In  tempera- 


t  commonly  e: 


thermometer    Is 


good  example.  This  type  of  mer- 
cury thermometer  has  serious  limita- 
tions, however.  It  Is  easily  broken.  It  can- 
not be  used  above  temperatures  at  which 
the  glass  becomes  soft,  and  Its  form  pre- 
vents its  use  In  rather  Inaccessible  places, 
such  as  windings  of  electrical  machinery, 
etc.  For  measuring  higher  temperatures 
and  temperatures  at  rather  Inaccessible 
places  electrical  resistance  and  thermo- 
electric thermometers  are  used.  For 
measuring  very  high  temperatures,  such 
as  those  of  furnaces,  the  special  thermom- 


Electrlcal  pyro 
Pyrometers. 
THERMOMETERS.     BATTERY      OR 


e  widely  used.    See 


obtaining  the  temperature  of  electrolytic 
solutions  and  other  liquids,  as  for  obtain- 
ing the  temperature  of  a  battery  electrolyte 
during  the  charging  process,  of  an  elec- 
troplating bath.  etc. 
Manufacturers: 
Beck     A     Co,     Oscar,     280     Mauler     St., 

Brooklyn,    N.   Y. 
Caldwell    A    Co.,    Inc.,    Edward    F„    86-40 

W.  lEth  St,   New  York,  N.   Y. 
Canadian  National  Carbon  Co..  Ltd,  Hill- 

crest  Park,    Toronto,    Ont,   Can. 
Chaney  Mfg.  Co.,   The.   EET-E75  E.   Pleas- 
ant St..  Springfield.  Ohio. 
Electric   Storage   Battery    Co.,    The.    lBth 
St.    and    Allegheny    Ave.,    Philadelphia. 

Pa. 

Freas  Glass  Works,  Inc..  Francis  L,  146 
E.    9th    Ave,    Ojnshohocken,    Pa. 

General  Platers'  Supply  Co.,  Inc.,  489- 
498   Broome  St.  New  York,  N.  Y.     "O. 


tre  Dame   St, 

■>..'   The.     840 
3hlo. 

'    Co..    208-210 
kflnn. 
Sumpter    St, 


Queen-Gray  Co,  64-70  Johnson  St.  Ger- 

mantown,  Philadelphia,  Pa. 
Rleker  Instrument  Co..  1919-21  Falrmount 

Ave,  Philadelphia.  Pa. 
Scranton    Glass    Instrument    Co..    S22    N. 

Washington   Ave.,   Scranton.   Pa. 
TAYLOR    INSTRUMENT    COMPANIES 
95  Ames  St.,  Rochester.  N.  Y.     "Tycoa." 
Wagner,    Carl    H..  1B44    N.    Albany   Ave, 

Chicago,  Til. 
Williams.  Brown  A  Earle.  Inc.,  918  Chest- 
nut St,  Philadelphia,  Pa. 
THERMOMETERS.  ELECTRICAL  IN- 
DICATING OR  RECORDING.— Thermom- 
eters of  these  types  generally  consist  of 
therm  om  electric  or  resistance  thermom- 
eters together  with  a  galvatnpmeter. 
Wheatstone  bridge  or  potentiometer  for 
the  Indicating  types  and  these  two  elec- 
trical thermometer  types  and  a  suitable 
recording  apparatus  for  the  recording 
tvpes.  This  class  of  Instruments  Is  par- 
ticularly useful  when  the  temperatures 
must  be  read  or  recorded  at  a  distance 
from  the  thermometer.  They  are  often 
made  to  indicate  or  record  (or  both),  at  a 
central  control  point  or  the  office  of  the 
superintendent  of  the  plant.  In  which  case 
a  group  of  such  Instruments  may  be 
mounted  on  one  panel. 
Manufacturers: 

Beck  A  Co..  Oscar,  280  Mauler  St,  Brook- 
lyn.  N.  Y. 
BRISTOL    CO,    THE.    Waterbury,    Conn. 

(See  display  adv.,  page  1286.) 
Brown  Instrument  Co.,  The,  Philadelphia. 


..   Springfield,   Ohio. 

Cooper  Oven  Thermometer  Co,  The. 
Pequabuck,    Conn. 

Foxboro  Co,  Inc.,  The,  Foxboro,  Mass. 

Hanovia  Chemical  A  Mfg.  Co,  Chestnut 
St  and  New  Jersey  Railroad  Ave.. 
Newark,  N.  J. 

Kuhlman  Engineering  Co,  The.  840 
Champ-lain    fit.   Toledo,  Ohio. 

LEEDS  A  NORTHRUP  CO.,  4901  Stan- 
ton   Ave,    Philadelphia,    Pa. 

Mason  Regulator  A  Engineering  Co,  Ltd, 
The,     US-SI    Dagenals     St,     Montreal. 

Moeller.      A.     £..      261-3-5     Sumpter     St, 

Brooklyn.   N.    Y.      "A.E.M." 
Precision  Thermometer  A  Instrument  Co, 

1484   Brandywlne  St,   Philadelphia,   Fa, 
-      "Prlnco." 
Pyrolectrlc     Instrument    Co,     886-640     E. 

State  St.,  Trenton.  N.   J. 


Queen-Gray  Co.,  64-70  Johnson  St,  Qer- 
mantown.  Philadelphia,  Pa, 

Rleker  Instrument  Co,  1919-21  Falrmouni 
Ave.,   Philadelphia,  Pa. 

Scranton  Glass  Instrument  Co.,  lit  N 
Washington  Ave.,  Scranton,   Pa. 

Stupakoff  Laboratories.  The,  65 17 -E 821 
Hamilton  Ave.,  Pittsburgh.  Pa.  "Stupa- 
koff." 

TAYLOR  INSTRUMENT  COMPANIES. 
96  Amos  St..  Rochester.  N.  Y.    "Tycoa." 

Wagner,  Carl  H,,  1944  N.  Albany  Ava, 
Chicago.  III. 

Williams,  Brown  A  Earle,  Inc.,  918  Chest- 
nut St,  Philadelphia,  Pa. 

THERMOMETERS,     FEED     W  A  T  E  ■> 
CONDENSATE,  ETC.— For  testing  and 
—.,     — ration     of    power    plants 


knowledge 


water  and  condensate 
etc.,  is  essential.  The 
tnermometers  generally  used  consist  of  thi 
thermometer  set  In  a  scale  and  special  fit- 
ting which  Is  Inserted  Into  the  water  pipe  oi 
tank  plate.  The  thermometers  are  made 
straight  or  with  the  scale  at  right  angles 
with  the  part  of  the  thermometer  Inserted 
Into  the  water  so  that  the  scale  may  be  so 
fastened  as  to  be  most  easily  read. 
Manufacturers: 
Beck     A     Co..     Oscar,     180     Mauler     St. 

Brooklyn,    N.   Y. 
BRISTOL   CO.,    THE,    Waterbury,    Conn. 

(See  display  adv,   page  1280.) 
Chaney  Mfg.   Co,   The,   6E7-BTB  E.   Fleas- 
ant  St,  Springfield,  Ohio. 
Foxboro  Co..  Inc.,  The.  Foxboro,  Mass. 
Marsh   &  Co.,   James  P.    114-124   8.    Clin- 
ton St..   Chicago.  111. 
Mason  Regulator  A  Engineering  Co.,  Ltd, 
The,     18E-GI     Dagenals     St.     Montreal. 
Que..  Can. 
Moeller,      A.     E.,     861-8-5     Sumpter     St, 

Brooklyn     N.    Y.    "A.E.M." 
National     Gauge     Co..     800     Pacific     St. 

Brooklyn,    N.   Y. 
Philadelphia    Thermometer    Co.,    The,    64 

N.   9th  St,  Philadelphia,  Pa. 
Precision  Thermometer  A  Instrument  Co, 
1484   Brandywlne  St.   Philadelphia,    Pa. 

Queen-Gray  Co.,  84-70  Johnson  St.    Oer- 

mantown.  Philadelphia,  Pa. 
Rfeker  Instrument  Co.,  1919-21  Falrmount 

Ave,  Philadelphia,  Pa. 
Schaeffer    A    Budenberg    Mfg.    Co.,    Inc.. 

Brooklyn.   N.   Y.     "Crescent,"    "Schaef- 

SH  entitle  Instrument  Co,  Til  8th  St,,  De- 

trolt,   Mich. 
Scranton    Glass    Instrument    Co,    822    N. 

Washington    Ave,    Scranton,    Pa. 
TAYLOR    INSTRUMENT    COMPANIES. 
96  Ames  St..  Rochester,  N.  Y.    "Tycos." 
Wagner,  Carl  H„   1944   N.  Albany   Ava, 

Chicago,   HI. 
Williams.  Brown  A  Earle.  Inc..  818  Chest- 
nut St.  Philadelphia.  Pa. 
THERMOMETERS,  FLUE  OAS.— In  mak-    - 
mg  tests  of  power-plant  boners  and  as  an 
Important  check   on   the  operation  of  such 
boilers  the   temperature  of  the  flue   gases 
Is  determined  by  means  of  a  specially  con- 
structed  thermometei.     The  usual  form   of 
" instruments   Is  a  long  glass   tube   to 


the  point  In  the  path  of  the  g 

It  is  desired  to  determine  the  temperature. 
Manufacturer*; 

Beck  &  Co..  Oscar.  280  Mauler  St,  Brook- 
lyn.  N.   Y. 
BRISTOL   CO.,   THE,   Waterbury,   Conn. 
(See  display  adv,  page  1286.) 

Mfg.  Co.,  T~       — 

L,  SpringfleU 

Dwlght    Mfg.     Co, 


rfleld   Ohio. 


Green,     Henry     /,     11S1     Bedford     Ave, 

Brooklyn,  N.  T. 
Harsh  A  Co.,  James  P.,  114-124  S.  Clinton 
..St.,    Chicago,   TJ1.  _ 


Ph*,   M 

£& 

Queen-Gray  Co,  64-70  Johnson  St,  Oar- 
mantown,   Philadelphia,  Pa. 

Rleker  Instrument  Co,  1911-11  Fair- 
mount  Ave,  Philadelphia,  Pa. 

Schaeffer  A  Budenberg  Mfg.  Co-.  Inc., 
Brooklyn,   N.  Y.     "Crescent,"   "Scbaof- 

ant   Co.,    711    8th    St., 
nyGOOQlC 


THERMOMETERS 
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THERMOSTATIC 


Scranton    Glass    Instrument    Co..    818    N. 

Washington  Ave.,  Scranton,  Pa. 
TAYLOR    INSTRUMENT     COMPANIES, 
SB  Ames  St,  Rochester,  N.  T.     "Tycos." 
Warner.    Carl    H..    1944   N.    Albany    Ave., 

Chicago,  TIL 
Williams,  Brown  ft  Earle,  Inc.,  918  Chest- 
nut St.,  Philadelphia,  Pa, 
THERMOMETERS    FOR    GENERATORS 
AND  OTHER  ELECTRICAL  MACHINERY. 
— These   are   usually   either   thermoelectric 
or  resistance  thermometers.    The  resistance 
thermometer  for  electrical  machinery  is  a 
very  small  flexible  coll  wire  of  high  tem- 
perature coefficient  of   resistance.      Nickel 
Is  quite  satisfactory  for  this  purpose. 


of  Wheutstono  bridge  which  is  marked  to 
read  In  temperature  Instead  of  resistance. 
The  Standardisation  Rules  of  the  A.  I.  E.  B. 
require  the  use  of  such  devices  for  locating 
spots  of  higbeat  temperature  In  electrical 
machinery. 

Mercury  thermometers  are  also  employed 
sometimes,  the  thermometer  being  applied 
with  special  care  to  the  winding  Immedi- 
ately after  the  test  run  has  been  made,  but 
correction  must  be  made  for  heat  loss  due 
to  radiation. 
Manufacturers: 

Beck  ft  Co.,  Oscar,  180  Mauler  St.,  Brook- 
lyn, N.  T. 
BRISTOL    CO.,    THE,    Waterbury,    Conn. 

(See  display  adv.,  page  128s  > 
Chaney  Mfg.   Co.,   The,  (67-676  E.   Pleas- 
ant St..  Springfield,  Ohio. 
Crosby  Steam  Gage  ft  Valve  Co.,  Boston. 

Mass.  "Croiby?' 
Foxboro  Co.,  Inc.,  The,  Foxboro,  Mass. 
LEEDS  ft  NORTHRUP  CO..  4101  Sten- 
ton  Ave.,  Philadelphia,  Pa..  1104  Mo- 
nadnock  Block.  Chicago,  Til.  Switch- 
board indicating  and  recording  Instm- 
*-,   with   thermocouple  and   resist- 


ance  detectors   imbedded   In   machines; 
transformers  or  cable  ducts.     The  re- 
cording  Instruments  keep   an  accun  ' 
record  of  variations  of  temperatures 
the   apparatus,    permit   loading  c"   ' 


effective      insurance 
.—Adv. 

MoeDer.  A.  EL  261-1-S  Sumpter  St.  Brook- 
lyn. N.  T.     "A.  B.  M." 
National  Gauge  Co.,  100  Pacific  St.  Brook- 


Queen-Oray  Co.,   64-70   Johnson   St.,    Ger- 

■  man  town.   Philadelphia.    Pa. 

Rleker  Instrument  Co..  1919-11  Fairmount 

Ave..  Philadelphia,  Pa. 
8cha  offer   ft   Bud  en  berg   Mfg.    Co.,    Inc., 

Brooklyn,  N.   T.     "Crescent,"    "Schaef- 

Scicntlflo  Instrument  Co..  711  8th  St..  De- 
troit, Mich. 

Scranton  Glass  Instrument  Co..  122  N. 
Washington  Ave.,  Scranton.  Fa. 

TAYLOR    INSTRUMENT     COMPANIES. 

H  Ames  St,  Rochester,  N.  Y.    "Tycos." 

~—  mer.   Carl   H..   1944   N.   Albany  Ave., 


Chicago, 


nL 


■Williams;  Brown  ft  Earle,  Inc.,  318  Cheat- 
nut  St,  Philadelphia,  Pa. 

THERMOMETERS,  NONELECTRICAL 
RECORDING  AND  INDICATING.  —  The 
simplest  of  these  thermometers  Is  the  com- 
mon mercury,  glass- tube  thermometer  much 
u»ed  for  tbe  temperature  measurement  of 
liquids  and  gases  where  tbe  glass  tube  will 
not  be  subjected  to  hard  usage.  Other 
Indicating  and  recording  thermometers 
in  out  commonly  employ  one  of  three  me- 
diums to  measure  tbe  temperature;  the 
direct  expansion  of  liquids,  the  vapor  ten- 
nlon  of  volatile  liquids,  or  the  expansion  of 

' 1  gases.    The  construction  of  the  three 

e  la  very  similar,  consisting  essentially 


of 


small   bulb  containing   the   liquid 

— "  1  flexible  steel  capillary  tube  s 

i  connects  the  bulb  f— -  - 


torn  which  connects  the  bulb  to  the  record- 
lngr  or  Indicating  device.  The  bulb  is  in- 
serted at  the  point  where  the  temperature 
Lb  to  be  measured.  For  standardisation 
purposes  constant- volume  hydrogen  or  nl- 
trogcn    thermometers    are    generally    era- 


bTSUS. 


_, _   Budenbert „ 

Brooklyn,  N.  Y.     "Creaeeni 
for." 
Scientific   Utilities    Co      Inc.,    18   B.    16th 
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St,  New  York,  N.  T. 


Standard  Thermometer  Co.,  66  Shirley 
St.,  Boston.  Mass.     "Standard." 

Tagllabue  Mfg.  Co..  C.  J..  18-88  ttrd  St. 
New  York,  N.  Y. 

TAYLOR  INSTRUMENT  COMPANIES, 
Rochester,  New  York.  Mercury  and 
Vapor  Tension.  The  Tycos  recording 
thermometer  la  an  Instrument  that 
automatically  writes  In  Ink  on  a  re- 
volving paper  chart  a  continuous  rec- 
ord of  the  temperatures  to  which  Its 
bulb  Is  subjected.  The  self-contained 
recorder  has  the  bulb,  or  sensitive 
member.  Inside  or  directly  below  the 
case,  whereas  with  the  capillary  form 
Instrument  the  bulb  may  be  located  at 
a  distance.  Tbe  Tycos  Mercury  Re- 
cording Thermometer  la  made  In  the 
capillary  form  for  recording  tempera- 
tures within  limits  of  40  deg.  below  to 
1000  deg.  above  lero  F.,  or  the  equivalent 
in  C.    The  length  of  flexible  connecting 


Tyooe  Recording  Thermometer 

tubing,  form  of  bulb,  and  bulb  connec- 
tion are  designed  to  meet  the  require- 
ments Of  each  Individual  installation. 
The  illustration  shows  an  Instrument 
with  molstu reproof  case.  The  Tycos 
vapor- tension  recording  thermometer 
Is  also  made  In  the  capillary  form  for 
recording  temperatures  within  limits  of 
approximately  100  deg.  to  600  deg.  F.. 
or  tbe  equivalent  in  C.  Lute  the  mer- 
cury type.  Its  details  Of  construction 
can  be  varied  to  suit  the  Installation. 
The  Tycos  self-contained  recording 
thermometer  Is  designed  to  record  the 
temperature  surrounding  It,  within 
limits  of  aero  and  160  deg.  *.,  or  th< 
equivalent  In  C.  All  Tycos  recording 
thermometers  are  equipped  with  pat- 
ent pen-arm  sealing  device,  to  prevent 
adjustment  by  unauthorised  person; 
high -grade,     specially    designed     clock 

"nent;  pivoted  pen-arms,  to  Insure 

■X  time  readings  and  bearing  pres- 
sure of  pen  points  on  charts:  and  are 
under  lock  and  key,  to  eliminate  willful 
or  malicious  interference  with  the  rec- 

tlon.   _   

dustrlal  Installations,  is  an 

feature.— Adv. 
THERMOMETERS,  RESISTANCE  TYPE. 
— This  thermometer  depends  for  Its  opera- 
tion on  the  fact  that  the  electrical  resist- 
ance of  a  conductor  increases  In  proportion 
to  the  temperature.  It  consists  of  a  coll 
of  resistance  wire,  usually  copper,  nickel 
alloy,  or  platinum.  In  a  suitable  protecting 
tube,  the  coil  bring  connected  to  a  Wheat- 
stone  bridge  and  galvanometer.  If  the  coll 
is  Installed  at  the  point  where  the  tem- 
perature Is  to  be  measured   the 


B  Is  reached.  The  balancing  resist- 
ance of  the  bridge  Is  scaled  to  read  the 
temperatures  directly.  These  thermom- 
eters are  very  accurate  and  have  the  addi- 
tional advantage  that  they  can  measure 
temperatures  at  a  distance  or  at  places 
difficult  or  impossible  of  access.  For  very 
high  temperatures  they  are  generally  called 
pyrometers,  which  see. 
Manufacturers: 
Beck    ft    Co.,    Oscar,    180    Hauler    St, 

Brooklyn,  N.  Y.  _ 

Hanovla  Chemical  A  Mfg.  Co.,  Chestnut 

St    and    New    Jersey    Railroad    Ave.. 

Newark,  N.  J. 


LEEDS    ft    NOHTHRUP   CO.. 
ton  Ave.,   Philadelphia,   Pa- 
Mason  Regulator  ft  Engineering  Co.,  Ltd., 
The,    11G-S1    Dagenals    St,    Montreal, 
Que.,  Can. 
Moeller.     A.     E.,      261-3-6     Sumpter     St., 

Brooklyn,   N.   Y.      "A.B.1C" 
Pyrolectrlc    Instrument    Co..    666-610    E. 

State  St..  Trenton,  N.  J. 
Queen-Gray  Co.,   04-70  Johnson   St,  Ger- 

mantown,    Philadelphia,    Pa. 
Rleker  Instrument  Co.,  1S1S-21  Fairmount 

Ave.,  Philadelphia,  Pa. 
Scranton    Glass   Instrument   Co.,    622   N. 

Washington  Ave.,   Scranton,  Pa. 
Standard    Scientific    Co.,    9    Barrow    St, 

New  York,  N.   Y.     "Meliorate." 
TAYLOR    INSTRUMENT    COMPANIES. 
86  Ames  St,  Rochester,  N.  Y.  "Tycos." 
Wagner,    Carl   H.,    1944    N.   Albany  Ave., 

Chicago,  ni. 
Williams,  Brown  ft  Earle,  Inc.,  918  Cheat- 
nut  St.  Philadelphia,  Pa. 
THERMOMETERS  WITH  ALARM  OR 
OTHER  CIRCUIT  CONTACT6V-T0  control 
temperature  within  close  limits  is  very  Im- 
portant In  a  large  number  of  industrial 
processes.  To  accomplish  this  it  is  the 
usual  practice  to  employ  a  thermometer 
which  fa  itself  electrical  or  one  of  the  liquid 
bulb  and  tube  type  with  an  auxiliary  elec- 
trical contacting  device,'  the  latter  being 
set  to  turn  off  or  on  the  heating  medium 
when  the  upper  and  lower  temperature 
limits,  respectively,  are  reached.  These  In- 
struments may  also  be  used  for  Indirect 
control  of  temperature  as  for  brine  tanks 
when  they  are  used  to  start  and  stop  the 

Pressor.  This  class  of  instrument  Is  also 
made  for  various  special  purposes  and  for 
alarm  systems  wherein  they  serve  to  Indi- 
cate by  colored  lights  or  similar  means 
whether  tbe  temperature  Is  too  high  or 
too  low  or  correct  the  regulation  of  the 
process  being  done  manually  by  the  oper- 
ator receiving  the  signal. 
Manufacturers; 


he.    G4 


m  ant  own,  Philadelphia,  Pa. 
Rleker  Instrument  Co.,  1919-21  Fairmount 

Ave,,  Philadelphia,  Pa. 
Schaeffer    A    Budenberg    Mfg.    Co.,    Inc., 

Brooklyn,   N.   Y.     "Crescent,"   "Schaef- 


sr.,  jtjosion,  mass.       Btanoara. 
TAYLOR    INSTRUMENT    COMPANIES, 
98  Ames  St..  Rochester,  N.  Y.    'Tycos.'' 


Philadelphia,  Pa. 

THERMOPHONE.— Trade  name  for  hear- 
ing devices  for  the  deaf,  telephone  and  radio 
receivers  and  telephones  manufactured  by 
the  American  Thermophore  Co.,  114-116 
Bedford  St.,  Boston,  Mass. 

THERMOPHORE—- Trade  name  for  elec- 
tric heating  pad  manufactured  by  the  Sani- 
tarium Equipment  Co.,  Battle  Creek,  Mich. 

THERMOPILE. — A  group  of  thermocou- 
ples connected  in  series  and  arranged  so 
that  one  set  of  Junctions  can  be  heated  and 
the  other  kept  cool,  thus  resulting  In  a 
considerable  current  flow. 

THERMOPLAX,_Trade  name  for-  molded 
insulation  manufactured  by  the  Cutler- 
Hammer  Mfg.   Co.,   Milwaukee,   Wis. 

THERMOSTATIC  METAL— -Thermosta- 
tic metal  Is  a  bimetallic  sheet  or  strip 
made  up  by  welding  together  two  layers 
of  metal  having  widely  differing  co- 
emclents  of  expansion.  The  two  metals 
frequently  used  are  steel  and  brass  The 
metal  is  made  up  In  strips.  U-shaped 
pieces  or,  for  obtaining  more  active  metal 
In  a  given  apace,  in  spirals  or  hellcies.  The 
metal  Is  used  In  various  thermostatic  tem- 
perature controlling  devices  and  for  tem- 
perature componBaQoc   *-   -"-    —  ■ 


3gle 


THERMOSTATS 
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Manufacturers:  , 

Driver-Harris  Co..  Harrison,  N.  J. 
INDEPENDENT    LAMP    &    WIRE    CO.. 
1737  Broadway,  New  York,  N.  Y.     (See 
display   adv.    on    page    1251.) 
Queen-Gray   Co.,   64-70  Johnson   St.,   Ger- 
man town.    Philadelphia,   Pa. 
Kleker  lustrum  en  t  Co.,  1918-21  Falrmount 

Ave..    Philadelphia,   Pa. 
Wilson  Co.,    The   H.   A.,   97  Chestnut   St., 

Newark,  N.  J.  "Wlleo." 
THERMOSTATS,  FIRE-  ALARM.— Tem- 
perature -  operated  contact  -  making  or 
breaking  devices  consisting  either  of  a  com- 
bination of  dissimilar  metals  (the  unequal 
expansion  of  which  causes  contacts  to  be 
opened  or  closed),  or  tubes  or  vessels  con- 
taining liquids  or  gases  which  are  caused 
to  expand  on  the  application  of  heat  and 
in  either  case,  to  close  or  open  contacts  for 
the  purpose  of  Indicating  the  presence  of 
excessive  beat   by  controlling  signal  alarm 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO.,  127  N. 
Dearborn  St..  Chicago.  111.  "Con-Tac- 
Tor,"     <See  display  adv..  page  1286.) 

American  Fire  Prevention  Bureau,  Inc., 
1  Madison  Ave.,  New  York.  N.  T.  "Der- 
by Fire  Sentinel.'" 

Beers.     '      "       "  = 


Chics 


,  ft.  Y. 


Portland     Ave., 


>    Surgical    ft    Electrical    Co., 


i"  Control   Corp.,   11   Tillary   St., 


Park  PL,  New  York,  L.  _ 
Moeller.     A.     B..     261-3-6     Sumpter     St. 

Brooklyn,  N.  Y.  "A.E.M." 
Queen-Gray  Co      64-70  Johnson   St.,   Ger- 


,  120  Broad - 

'agner."Carf  fi7  1844  ~N.  Albany   Ave., 
Chicago,  III. 
THERMOSTATS    FOR    ELECTRIC    CAR 

HEATERS.— Contact-making  or  breaking. 
electric  heater  control  devices  which, 
ough  the  expansion  and  contraction  of 
...jlr  principal  elements,  make  or  break 
electric  circuits  that  In  turn  control  the 
operation  of  electromagnetic  switches  which 
apply  current  to  or  cut  It  off  from  the  elec- 
"rlc  heaters.  These  devices,  according  to 
ype.  may  operate  at  a  fixed  temperature 
within  close  limits),  or  within  a  range  of 
degrees.     The  thermostatic  elements 


tallic. 


jellov 


employs     a 


ipeclal  type  of  thermometer  Ubuih  mei 
:y  as  Its  expanding  and  contracting  ele 
nt,  and  having  suitable  contact  wire 
ied  In  the  tube  at  the  proper  points.  Th 
depends  on  the  different  r~"" 


of   e 


i   of    1 


nectlon 

with 

heir  va 

rlous  tvpes 

Thermostatic    control 

prls*  one   of  th*  most   In 
lions  to  the  a 

cause  of  thee 

rent  made  possible  by  their  use.  Savings 
In  current  consumption,  using  thermostatic 
control  as  compared  to  the  manual  control, 
range  up  to  60%  depending  on  conditions. 
The  advantages  of  the  electric  method  of 
clean,  easily  regulated  and  distributed  car 
heating  Is  thus  made  possible  in  many  In- 
stances where  the  manual  type  of  heater 
control  would  be  too  expensive,  in  use  Of 
current,  to  warrant  consideration. 
Manufacturers: 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  A  thermostat  used  on 
systems  with  electrical  temperature 
control.  See  adv.  pages  1203-1221.— 
Adv. 
Railway  Utility  Co.,  161  W.  22nd  St., 
Chicago.  01.  (Electric  Railway 
Heaters. ) 


THERMOSTATS,      MISCELLANEOUS.— 

Temperature. operated  circuit  control  de- 
vices consisting  of  combinations  of  dis- 
similar metals  having  unequal  expansion 
characteristics  or  confined  liquids  or  gases 
whose  volume  Is  altered  by  changes  In  ap- 
plied temperatures  causing  the  making  or 
breaking  of  contacts  to  control  signal  cir- 
cuits or  pilot  circuits  for  automatic  tem- 
perature control  systems,  etc.,  in  miscel- 
laneous heating,  ventilating  or  refrigerating 

Manufacturers: 

ABSOLUTE  CON-TAC-TOR  CO..   127  N. 
~      Chicago.   III. 


,    Pa. 

AUTOMATIC    RECLOSINQ   CIRCUIT 
BREAKER    CO.,    THE,    6th    ft    Wesley 

Columbus.    Ohio.     The    lllustra- 

"  shows  a  thermostat  that 
may  be  applied  to  the 
bearings  of  any  rotating 
machine.  It  has  both 
;lrcult  making  and  clr- 
'"    breaking 


lion   hi 


tc 


operate  any  signal 
vice  or  protective  device 
desirable.  It  is  operated 
by  a  liquid  which  passe' 
into  a  vapor  at  a  defi- 
nite temperature.  thu( 
providing    positive     op- 


Thermostat 


designed  to  be  placed  in 
top  cap  of  bearing.  The 
lower  end  of  the  ther- 
mostat  (composed  of 
babbitt  metal  and  hous- 
ing the  liquid  charge)  I: 
thus    brought    in    direct 


•    N.  Y. 


1168-60     Portland 


BRISTOL    CO.,    THE.    Waterbury,    Conn. 

(See   display  adv.,   page  1280.) 
Bunnell  &  Co.,  J.  H..  32  Park  Place,  New 

York.   N.    Y.      "Bunnell.-" 
Chicago    Surgical    ft    Electrical    Co..    114- 

124  w.  Superior  St.,  Chicago,  111. 
Electric    Heat    Control    Co.,     The,    2711 

Church  Ave.,   Cleveland,   Ohio. 
Equltherm    Control   Corp.,    13  Tillary  St,. 

Brooklyn.  N.  Y. 
Fort-lfled  Mfg.  Co.,  14th  and  Agnes  Sts.. 

Kansas   City,    Mo.      •'Fort-lfleoV' 
GENERAL  ELECTRIC  CO..  Schenectady, 

»,    ,r      ,„ ....      Ba  1J03-1223.) 

lighting    Co.,    220 


N.   Y.     (See  adv.,   page 
~.--     ^ar    Heating    &    Lighting    ■ 
3Sth   St.,  Brooklyn,  N.  Y.      "Go! 


Gold    Car 


.Id." 


Hicks,    W.    Wesley.    660   Market   St..    San 

Francisco,    Cal.      "Weslx." 
Honeywell    Heating   Specialties    Co.,   Wa- 
bash.   Ind. 
Ideal   Fire  Detector  Co..   161-162  W.  Clay 

Ave.,   Roselle  Park,   N.   J.     ■■Ideal." 
KLAUS  RADIO  CO..   Eureka,  111. 
Minneapolis  Heat  Regulator  Co.,  2T4T  4th 

Ave.,  South,  Minneapolis,  Minn. 
Moeller,     A.     E..      261-2-6      Sumpter     St., 

Brooklyn.   N.   Y.      "A.E.M." 
Munnlng  ft  Co.,  A.  P.,  Church  St.,  Mata- 

wan.    N.  J. 
Pelton    ft    Crane    Co.,     The,    632    Harper 

Ave..  Detroit.  Mich.     "Pelcrane."  "Pel- 


Refrigo  Corp., 


,  and  Forest  Home 


Rleker  Instrument  Co..  1919-21  Fairmount 
Ave..  Philadelphia.  Pa. 

Standard  Thermometer  Co.,  6G  Shirley 
St.  Boston,  Mass.     "Standard." 

Sundh  Electric  Co.,  209  .Parkhurst  BL, 
Newark,  N.  J. 

Takamlne  Commercial  Corp.,  120  Broad- 
way. New  York.  N.  Y. 

Thermo  Electric  Instrument  Co.,  The,  8 
Johnson  St.,  Newark,  N.  J.  "Freas." 
"Thelco." 

Wagner,  Carl  H.,  1944  N.  Albany  Ave., 
Chicago.  HI. 

Williams,  Brown  ft  Earie.  Inc.,  918  Chest- 
nut  St.,   Philadelphia,  Pa. 

THERMOVAC— Trade  name  for  electric 
heating  devices  manufactured  by  the  H.  B. 
Gibson   Co.,   38  Park  PL,  New  York,  N.   Y. 

TH  ESCO.— Trade  name  for  insulator 
clamps  made  by  the  States  Co.,  72  Francis 
Ave.,   ■*--*« — ■     " 


THEW      SHOVEL      CO.,      THE^Lnraln. 

vOhio.  Manufacturer  oi  electric  cranes. 
hoists  and  excavators.  Business  established 
1895.  President,  F.  A.  Smythe;  vlce-preal- 
deut,  C.  B.  Smythe;  secretary  and  treas- 
urer, R.  B.  Miller;  sales  manager.  H.  E. 
Billlngton.  Main  office  and  factory,  E.  28th 
St.,  Lorain.  Ohio.  Branch  offices,  301 
ClniTxh  Si.,  New  Vork,  N.  Y..  1164  Monad- 
nock  Block.  Chicago,  HI.;  610  Railway  Ex- 
change, Kansas  City,  Mo.  Sales  representa- 
tives, Feenaughty  Machinery  Co..  309  E. 
Yamhill  St.,  Portland,  Ore.;  Graves  Ma- 
Co.,  Healy  Bldg..  Atlanta.  Ga.: 
"   ■'     "  Co.,  Oakland.  Cal.; 

_.- ,  Que.,  Can.;  Smith- 

Boom-Usher  Co.,  228  Central  Ave.,  Lob 
Angeles,  Cal.;  Ambler  ft  Rlter.  K  earns 
Bldg..    Salt   Lake  City.   Utah. 

THIMBLES,  GUY  OR  WIRE  HOPE.— In 
securing  a  stranded  guy  wire  to  an  anchor 
rod,  the  radius  of  the  bend  around  the  eye 
Is  so  sharp  as  to  weaken  the  steel  strand. 
A  thimble  la  therefore  provided  to  give  a 
-   '-creased   bearing  surface. 


rough  and   ben 


Manufacturers: 

Hazard  Mfg.  Co..  81  E.  Ross  St.,  WiUtea- 

BBARD  &  CO..  6. 
irgh.  Pa     "Pelrc_. 
Joslyn  Mfg.  ft  Supply  Co.,  113  W.  Wash- 
ington St.,   Chicago,   III. 
Lans  ft  Sons,   Mathew,  Pittsburgh.   Pa- 
Marine    Hard  ware -Equipment   Co.,    South 

Portland.  Me. 
OH    Well    Supply   Co..    213-315   Water   Bt.. 

Pittsburgh,   Pa.     "Ollwell." 
Roebling*B    Sons    Co.,    John    A.,    Trenton, 

N.  J. 
WESTINOHOUSE    ELECTRIC    ft    MFC. 
CO.,  East  Pittsburgh.  Pa.    tSee  display 
adv..  pages  1395-1402.) 
THIRD     RAIL     CLAMPS.— See     Clamps, 
third  rail. 

THIRD    RAIL    END    SLOPES.— See    End 
slopes,  third  rail. 

THIRD     RAIL     OUAROSWSee     Guards, 
third  rail. 
THIRD   RAIL    INSULATORS*— See   Insu- 


Co.. 

ISTLE  MFO.  CO.,  THE^-6710  Arml- 
_  Ave..  Chicago,  111,  Manufacturer  of 
electric  washing  machines.  Business  es- 
tablished 1906.  President  and  treasurer, 
August  Clausen;  vice-president,  C.  Clau- 
sen; secretary,  E.  Clausen. 

THOMAS'— Trade  name  for  sockets  man- 
ufactured by  the  Bryant  Electric  Co., 
Bridgeport,  Conn. 

THOMAS.— Trace 


by    t 


is    for    electrically 
ters  manufactured 


,   wis. 


i    St. 


THOMAS.— Trade  name  for  flexible  shaft 
couplings  manufactured  by  the  Thomas 
Flexible  Coupling  Co.,  Warren.  Pa. 

THOMAS.— Trade  name  for  transmission 
line  Insulators  and  fillings  manufactured 
by  the  R  Thomas  ft  Sons  Co.,  East  Liver- 
pool, Ohio. 

THOMAS  ft  BETTS  CO.,  THE.— New 
York.  N.  Y.  Manufacturer  of  conduit  and 
conduit  fittings.  President.  Robert  M. 
Thomas;  vice-president  and  treasurer.  Ho- 
bart  D.  Belts:  secretary,  Adnah  McMun- 
trie:  sates  manager,  R.  P.  Harrison.  Main 
office,  62  Vesey  St..  New  York.  N.  Y.  Fac- 
tory, Elizabeth,  N.  J.  Branch  office*,  1309 
Arch  St..  Philadelphia,  Pa.;  10  High  St.. 
Boston,  Mass.  Sales  representatives,  Ly- 
man C.  Reed.  New  Orleans,  La.;  c.  S. 
Broward,  Atlanta,  Ga.;  H.  B.  Squires  Co.. 
San  Francisco.  Los  Angeles,  Cal.:  Seattle, 
Wash.:  Doherty-Hafner  Co..  618  W.  Jack- 
son Blvd.,  Chicago.  111. 

THOMAS    ft    SONS    CO.,    THE    R East 

Liverpool,  Ohio.  Manufacturers  of  trans- 
mission line  Insulators  and  fittings.  Busi- 
ness established  1373.  President.  George 
W.  Thomas;  secretary.  Atwood  W,  Thomas; 
treasurer,  Lawrence  M.  Thomas;  general 
manager.  H.  R.  Holmes;  sales  manager. 
J.  E.  Way.  Main  office.  East  Liverpool. 
Ohio.  Factories,  East  Liverpool.  Ohio,  and 
Lisbon,  Ohio.  Branch  offices.  61  Broadway. 
Ne«  York,  N.  Y.;  261  Franklin  St.  Boston. 
Mass.;  1065  Old  Colony  Bldg..  Chicago,  III, 
Bales     representatives,      Northern 

"",  121  sr  ~      " 

.  jstern  E _ 

way.  New  York,  N.  Y. 
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THOMAS  CLOCK  CO.,  SETH — Thomas- 
ton,  Coon.  Manufacturer  ol  electric  clocks. 
President,  Seth  E.  Thomas,  Jr.;  vice-presi- 
dent, Mason  T.  Adam;  secretary  and  treas- 


urer. Arthur  9.  Hamblln.  Main  office  and 
factory,  Thomaston,  Conn.  Branch  offices. 
215  W.  Randolph  St.,  Chicago,  111.;  New 
York,  N.  Y.;  San  Francisco,  Cat 

THOMAS  ELEVATOR  CO.— 20  8.  Uoyne 
Ave.,  Chicago,  111.     Manufacturer  of  electric 

THOMAS  FLEXIBLE  COUPLING  CO.-- 
Warren,  Pa.  Manufacturer  of  flexible  shaft 
couplings.  President.  Walter  Boula;  vice- 
president.    L.    H.    Burkha.rt;    treasi 


Thomas. 


Main     office    and     factor,,      - .... 

Branch  offices.  GO  Church  St.,  New  York, 
N.  Y.;  426  Engineers  Bids..  Cleveland,  Ohio; 
111  Empire  Bids.,  Pittsburgh.  Pa. 

THOME,  MATHIA8.— 22  W.  Monroe  St.. 
Chicago,  111.  Manufacturer  of  electric  hair 
driers  and  curling  Irons. 

THOMPSON.— Trade  name  Tor  hlgh-ten- 
Mon  switches  manufactured  by  the  Pacific 
Electric  Mfg.  Co.,  £27-813  Folsom  St.,  San 
Francisco,   Cal.  ,        a> 


Electric    Co.,     226    St.    Clair 
Cleveland,  Ohio. 
THOMPSON    4   CO. 


N. 


_    16  Tremont 

PL,  Boston.  Mass.  Manufacturers  of  stere- 
optlcons  and  projectors.  Business  estab- 
lished 1885.     A.  T.  Thompson,  sole  owner. 

THOMPSON  oV  -CO.,  HICHARD^-187 
Greenwich  St.,  New  York,  N.  Y.  Manufac- 
turers of  planimeters,  etc. 

THOMPSON,  SILVANUS  PHILLIPS.— 
An  English  physicist  bom  at  York,  1851.  and 
died,  KIR.  He  was  educated  at  Bootham 
School.  York,  at  Flounders'  Institute,  Ponte- 
fract,  and  at  the  Royal  School  of  Mines.  In 
1876-86  he  held  the  professorship  of  ex- 
perimental physics  at  University  College. 
Bristol,   and  in   1886  became  principal  and 

Professor  of  physics  in  the  City  and  Guild! 
schnical  College,  Flnsburg.  He  was  presl 
dent  of  the  Physical  Society,  of  the  InstltU' 
tlon  of  Electrical  Engineers  and  of  the 
Roentgen  Society.  Professor  Thompson, 
while  also  carrying  on  original  researches, 
did  much  to  spread  knowledge  of  electricity, 
especially  through  his  books  on  dynamo- 
electric  machinery,  which  gave  him  inter- 
national fame. 

THOMPSON  A  JAMESON,  INC.— 360  W. 
Superior  St.,  Chicago,  III.  Manufacturer  ol 
automatic  controllers.  President,  J.  B 
Thompson;  vice-president,  R.  H.  Kuehn- 
sted:  secretary,  H.  Conne;  treasurer,  C.  W 
Jameson. 

THOMPSON  BALANCE  CO.— Denver, 
Colo.     Manufacturer  of  chemical  balances. 

THOMPSON  BATTERY  TESTER  CO.— 
Greensburg,  Pa.  Manufacturer  of  battery 
testers.  Business  established  1920,  Presi- 
dent, James  Thompson;  secretary,  treas- 
urer and  general  manager,  W.  M.  Berlin: 
sales  manager,  P.  H.  Bailey. 

THOMPSON  EFFECT This  Is  an  ex- 
ample Of  thermoelectric 


Ohio. 


IOMPSON  MACHINERY  CO.,  LTD.— 
d  Bay,  N.  B.,  Can.  Manufacturer  of 
g  machines,  aluminum,  brass,  copper 
■vher  -netal  castings.  Business  es- 
tablished 1890.  President,  W.  H.  Thome; 
.iie-i.realdent.  Thomas  Bell;  general  man- 
ager.  Joseph  Thompson. 

THOMPSON  MFG.  CO.— Des  Moines, 
Iowa.  Manufacturer  of  electric  water 
pumping  systems,  automobile   heaters,   etc. 

THOMPSON  MFG.  CO.— Mead  vl  lie.  Pa. 
Manufacturer  of  commutator  slotting  de- 
vices and  battery  repair  tools.  Business  es- 
tablished   19y.    W.    M.    Thompson,    owner. 

THOMPSON -PLASTER  X-RAY  CO— 
Leesburg.  Va.  Manufacturer  of  X-ray  ap- 
paratus. Business  established  1908.  Presi- 
dent. H.  A,  Thompson;  vice-president.  W. 
E.  Plaster;  secretary  and  treasurer.  H.  C. 
Little  John.  Main  office.  Leesburg.  Va. 
Factories,  Chicago.  111.,  Cinclnni*" 
Branch    offices,    Philadelphia,    Pa. 

City,    Mo.;    Washington,    D.    C;    I 

Md.;  New  York,  N.  Y.;  Pittsburgh.  Pa.; 
Chicago.  I1L ;  Los  A  ngeles,  Cal, ;  Denver. 
Colo.;  Seattle.  Wash.;  Uttle  Rock,  Ark.; 
Vancouver,  B.  C,  Montreal.  Que..  Calgary, 
Alta.,  Toronto.  Out,  Can. 

THOMPSON  SCENIC  RAILWAY  CO., 
THE  L.  A^-220  W.  42nd  St.,  New  York,  N 
Y.     Manufacturer  of  electrical  amusement 


ictady,  N. 
THOMSON,  ELIHU.— An  American 
ventor  and  electrical  engineer,  bom 
Manchester,  England,  1862.  In  1SE8  he 
came  to  the  United  States  and  was  edu- 
cated In  the  public  schools  In  Philadelphia. 
He  was  professor  of  chemistry  and  me- 
chanics  In    the   Central  High    School   there 

devote  himself  to  electrical  research  n 
In  1880  he  became  electrician  for  the 
American  Electric  Co.,  afterward  known 
as  the  Thomson  -Houston1  Electric  Co.  This. 
after  consolidation  with  the  Edison  Co.  In 
1892,  became  the  General  Electric  Co..  the 
largest  electrical  manufacturer 
world.      Among    Dr.    Thomson's    I 
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or  table 


it  serology. 

pounded  a  modified  atomic  theory  in  which 
the  atoms  are  conceived  as  vortices,  and 
he  threw  much  light  on  such  questions  as 
the  age  of  the  earth,  cosmic  evolutions  and 
geological  time.  For  his  work  In  connec- 
tion with  the  Atlantic  cables  he  was 
knighted  In  1866  and  In  1892  he  was  raised 
to  the  peerage  as  Baron  Kelvin  of  Nether- 
alt,  Large  Ayrshire.  He  was  president  of 
the  British  Association  for  the  Advance- 
ment of  Science  In  1871  and  of  the  Royal 
Society  of  London  from  1891  to  1895. 

THOMSON  <L  EVANBWTrade  name  for 
electric  deep  well  pumps  and  steam  recipro- 
cating pumps  manufactured  by  C.  H. 
Evans  &  Co.,  187  Fremont  St.,  Ban  Fran- 
cisco. Cal. 

THOMSON  CO..  LTD.,  FRED.— 9  St. 
Genevieve  St.,  Montreal.  Que.,  Can.  Manu- 
facturer of  motors,  switchboards  and  pipe 
thawing  outfits.  Business  established  1891. 
President  and  general  manager,  Fred 
Thomson;  vice-president,  secretary  and 
treasurer,   Clarence  Thomson. 

THOMSON  PRESS  A  MFC.  CO.,  JOHN. 
—253  Broadway,  New  York,  N.  Y.  Manu- 
facturer  of  motor-driven   printing  presses. 

THOR.-Ti-a.de  name  for  electric  Ironing 
machines,  vacuum  cleaners  and  washing 
machines  manufactured  by  the  Hurley  Ma- 
chine Co.,  24  E.  Jackson  Blvd.,  Chicago. 
III. 


atlc  Tool  Co.,  800  W.  Jack- 
ion    Blvd..    Chicago,    111. 

THORDARSON  ELECTRIC  MFG.  CO.— 
101  S.  Jefferson  SL,  Chicago,  III.  Manu- 
acturer  of  transformers,  radio.  Ignition  and 


rrent  flows  fro 


,  heat 


t  flows  from  the 
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j   when   the 


tor  may  be  thought  of  as  composed  of  s 
number  of  little  elements  of  volume  at  the 
Junctions  between  which  occur  reversible 
heat  effects,  similar  to  the  Junction  be- 
tween two  different  metals. 

THOMPSON  ELECTRIC  CO.,  THE— 226 
St.  Clair  Ave.,  N.  E..  Cleveland,  Ohio. 
Manufacturer  of  lamp  hangers.  President, 
treasurer  and  general  manager.  Allison  J. 
Thompson;  vice-president.  E.  H.  Thomp- 
son; secretary,   Charles  M.   Buss. 

THOMPSON -LEVERING  CO.— 357  Arch 
St.,  Philadelphia.  Pa.  Manufacturer  of 
electrical  measuring  and  other  scientific  in- 
struments. 

THOMPSON  LIGHTNING  ROD  CO., 
INC.,  THE  GEORGE  E.— Owatonna.  Minn. 
Manufacturer   of  lightning  rods  and 


-,  George  E.  Thor 
~    *Ylnship;   sec 

i  office,   Moose 
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THOMPSON  MACHINE  4  SUPPLY  CO., 
EMERY.— 27I-7E  Rider  Ave.,  New  York,  N. 
Y.  Manufacturer  of  motor-driven  Ice  cream 
freezers.  Business  established  1907.  Presl 
denL      Emery      Thompson;      secretary,      "* 

Plunkett;  treasurer^V.  Tf 

manager,      Fred, 


".  Thompson. 


nt    regulator    foi 
e  process     *  - 
.._  _.  metals;  t...  . 

witches  and   fuses   

electric  meter  for  direct 
■ents.     Since  1892.  when 

. General    Electric    Co.     established    its 

plant  In  Lynn,  JUass.,  he  has  resided  there, 
retaining  his  connection  as  consulting  elec- 
trical engineer.    In  recognition  of  his  exten- 

ous  honors  have  been  bestowed  upon  him. 
He  was  president  of  the  American  Institute 
of  Electrical  Engineers  In  1889-90  and  the 
first  recipient  of  the  Edison  Medal  awarded 
annually  by  the  A.  I.  E.  E.  In  1916  he  was 
swarded  the  John  Frits  medal  by  the  four 
national  engineering  societies  of  the  United 
States. 


1866.    He  was  educated  at  Owens  College, 

Manchester,  and  at  Trinity  College,  Cam- 
bridge. In  18S4  he  became  Cavendish  pro- 
fessor of  experimental  physics  at  Cam- 
bridge, and  In  1905  was  appointed  pro- 
fessor of  physics  In  the  Royal  Institution 
To  J.  J.  Thomson  Is  due  the  development 
of  the  electron  theory  of  electricity,  the 
theoretical  and  experimental  discussion  of 
radioactivity,  and  the  electrical  theory  of 
Inertia  of  matter. 

THOMSON,  SIR  WILLIAM  (LORD  KEL- 
VIN).—A  British  mathematician  and  physi- 
cist, bom  at  Belfast,  1824,  and  died  at  Glas- 
gow, Scotland.  190T.  After  completing  his 
education  at  Glasgow  and  Cambridge,  he 
became  professor  of  natural  philosophy. 
'      -    Cambridge,    then   at   Glasgow  Uni- 


1896.  President  and  general  manager,  C.  H, 
Thordareon;  secretary,  J.  G.  Thordarson; 
treasurer,  S.  E.  Lambert.  Sales  represent- 
Otis,    224    Rialto    Bldg.,    San 
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s  the  first  edl 


Mathematical  Joui    ...  . 
tor  of    the   Cambridge 

matlcal  Journal  which  auixnninu  iu  wmc 
of  his  most  brilliant  discoveries  having 
been  first  described  In  these  Journals.  Lord 
Kelvin,  who  was  the  electrical  engineer  for 
the  company  which  undertook  the  laying 
of  the  Atlantic  Cables  In  1857-68  and  1866-66, 
made  many  very  valuable  Improvements  in 
cable  signaling  apparatus;  he  Invented  the 
mirror  galvanometer  first  used  for  cable 
signaling,  devised  the  siphon  recorder  still 
In  use  for  receiving  cable  signals,  arid  iron 
his  study  of  the  properties  of  the  cabh 
made  an  observation  that  a  limit  of  th, 
speed  of  operation  would  early  be  reachel 
owing  to  the  effect  of  the  electrostatli 
capacity.        Lord     Kelvin     Invented     many 

Sleces  of  electrical  apparatus  and  methods 
w  measurements,  among  them  the  Kel- 
vin current  balance;  and  developed  an  Im- 
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THORN,  W.  J — London.  Ont.,  Can. 
Manufacturer  of  fiber  products,  metal 
washers  and  stampings.  Business  estab- 
lished 1900.     Partnership,  W.  J.  Thorn  and 


threads  are  used  extensively  for  wi 
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trial  except  enamel   I 
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ires  thlckner- 
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).  Is  braided  It. 

When  untreated,  cot- 
and    will    puncture    at 


tenslvely  for  Insulating  wires  and  cords, 
especially  where  a  thinner  and  better 
quality  covering  than  cotton  Is  required. 
Linen  and  wool  threads  are  used  occasion- 
ally, wool  chiefly  In  the  form   of  yarn. 

THREADED-CATCH.  — Trade  name  for 
sockets  and  receptacles  manufactured  by 
the  General  Electric  Co..  Schenectady.  N.  Y. 

THREADERS,  CONDUIT  AND  PIPE.— 
See  Stocks,  die,  conduit  and  pipe  threading. 
CONDUIT 


THREADING 

IND    PIPE.— Motor 


\Jf?l 


or  conduit.    Such  machines  are  always  used 

In  mills  where  pipe  or  oondu"  ' J" 

occasionally  also  on  large  co 
where    much    conduit    has    ( 

Manufacturers: 

Barnard  A  Co.,  B.  S-,  81  Union  So.,  New 
York.  N.  Y. 

BORDEN  CO.,  THE,  Warren,  Ohio. 

Champion  Blower  &.  Forge  Co.,  The,  Lan- 
caster, Pa.     "Champion." 

Geometric  Tool  Co..  The.  Blake  &  Valley 
Sta.,   New  Haven.   Conn.     "Geometric.'' 

~  enfleld  Tap  A  Die  Corp..  Sanderson 
"tfttl      *"■     ■  " 


i  Giant," 


,   Greenfield,   Mass. 


,   Oalt.   Ont., 

•  a    v.u.,    Waynesboro,    Pa. 
...3  Co..  The.  E.  181st  St.  and 
Cleveland,    Ohio.     "Namcct." 
cme   Co.,   The,   2T8  De  Cour- 

St.    Henri,   Montreal,   Que..   Can. 

Oster  Mfg.  Co.,  Cleveland,  Ohio.    

Pipe  Machinery  Co.,  The,  980  *" 


National 


Cleveland,  Ohio. 


gle 


THREADLESS 


EMF  ELECTRICAL  YEAR  BOOK 


TIGHTENERS 


ft    LJeb stein, 


t  Co.,  IE 


n  Instrument  Co., 


Toledo  Pipe  Threading  Machine  Co..  The, 
Toledo,  Ohio. 

William!   Tool    Corp.,    Erie,    Pa.      "Wil- 
li una." 

THREADLESS  PIPE  FITTINQ  CORP^- 
Newark,  N.  J.  Manufacturer  ol  switch- 
board fittings.  pole-Una  hardwai  -  -'  "- 
elusive  dlstribut —  --■-  ■ 
Newark,  N.  J. 

THREE  E— Trade  name  for  high  tension 
and  substation  equipment  manufactured  bv 

the  Electrical  Engineers  Equipi *  '""- 

8.  Desplalnes  St.,  Chicago,  111. 

3  IN  1. — Trade  name  for  draft  gages 

ufactured  by  the  Precision  * — 

11   Halsey   St..    Newark,    N. 

THREE  PHASE.— This  is  a  term  char- 
acterising a  generator  which  develops  three 
electromotive  forces  differing  by  one-third 
of  a  period  In  phase.  On  a  clock  diagram 
the  three  e.m.f.'s  are  represented  by  three 
equal  vectors  differing  phase  by  110  de- 
grees. A  three-phase  circuit  Is  a  combina- 
tion of  circuits  energized  by'  three-phase 
e.m.f.'s.  A  three-phase  circuit  may  be 
either  three-wire  or  four-wire. 

S80-PO1NT.— Trade  name  for  spark  plug 
manufactured  by  the  Derf  Mfg.  Co.,  Inc.,  9 
Walker  St,  New  York,  N.  T.  (Exclusive 
distributor,  Derf  Sales  Co.,  1111  S.  Flgueroa 
St.,  Los  Angeles,  Cat.) 

THREE  STAR.— Trade  name  for  flash- 
lights and  flashlight  batteries  manufactured 
by  the  International  Battery  Co.,  Inc.,  463- 
466  Broome  St.,  New  York,  N.  Y. 

THREE  8TATE8  CEDAR  CO^-Ply- 
mouth  Bldg.,  Minneapolis,  Minn.  Producer 
of  coder  poles  and  posts.  Business  estab- 
lished 1909.    President,  Louis  C.  Oleson, 

THREE  STROKE.— Trade  name  for  elec- 
tric vibrators  manufactured  by  the  Capi- 
tal Novelty  Co.,  118  N.  11th  St..  Lincoln, 
Neb. 

3- WAY.- -Trade  name  for  bell-ringing 
transformer.  Manufactured  by  the  Thor- 
darson  Electric  Mfg.  Co.,  E01  B.  Jefferson 
St.,  Chicago,  ILL 

THREE-WIRE  CIRCUIT.— This  Is  gen- 
erally either  a  d-u.  or  single-phase  a-c. 
circuit  employed  mainly  In  lighting  dis- 
tribution systems.  The  circuit  derives  Its 
name  from  the  fact  that  three  wires  are 
employed,  the  voltage  between  two  of  the 
wires  (sometimes  called  the  outers),  be- 
ing double  that  between  the  third  (neutral 
or  middle),  and  either  of  the  other  two. 
The  neutral  wire  Is  usually  grounded. 
Common  voltages  used  are  110  and  110  up 
to  12S  and  1B0.  By  such  a  circuit  the  power 
loss  in  the  wires  can  be  considerably  re- 
duced. Three-phase  and  two- phase  cir- 
—    "--|    operated    with    thr--    — '  — 


special   forms  of  three-wira 


l  three- wire  circuit 


tloos  fi .... 

described  above. 

THROTTLE.~Tradfl  name  for  fuses,  cut- 
outs and  circuit  breakers  manufactured  by 
the  Line  Material  Co.,  South  Milwaukee, 
Wis. 

thru-cord. — Trade  name  for  switches 
manufactured  by  the  General  Electric  Co. 
Schenectady,   N.  T. 

THURM  an.— Trade     name    for     electric 
vacuum  cleaners  manufactured  by  the  Oe 
era!  Compressed  Air  ft  Vacuum  Machine 
Co.,    St.   Louis,  Mo. 

THURMAN    VACUUM    CLEANER    CO. 
Pontiac  Bldg.,  St.  Louis,  Mo.     Manufacturer 
of  electric  vacuum  cleaners.     Business  es- 
tablished 1800.     President  and  general  man. 
agar.    J.    S.    Thurman;    secretary,    C    V 

THWINO  INSTRUMENT  CO-— Philadel- 
phia, Pa,  Manufacturer  of  pyrometers. 
President,  C.  B.  Thwlng;  secrstary  and 
general  manager  Edward  J.  Albert:  treas- 
urer, M.  Thwlng.  Main  office  and  factory, 
lilt  Lancaster  Ave.,  Philadelphia,  Pa. 
Branch  offices,  E9  Pearl  St..  New  York,  N. 
T.I  TIE  S,  Hill  St.,  Los  Angeles,  Cal.;  911 
Oliver  Bldg.,  Pittsburgh,  Pa.;  EOS  Butler 
Bldg.,  Ban  Francisco,  Gal. 

TIC  HON  PHOCF.SS.— Trade  name 
brazing  compounds  manufactured  bj 
Standard  Brasing  Co.,  46  Bromfleld 
Boston,  Mass. 

Tico. — Trade   name   for   resistance    

manufactured    by    the   American    Steel    ft 
Wire  Co.,  108  9.  La  Salle  St.,  Chicago,  Til. 

TiOEMAN  ELECTRIC  MFO.  CO.— Cairo. 
III.  Manufacturer  of  electric  fans  and 
motors.  President  and  genera]  manager, 
Henry  TIdeman;  vice-president,  H.  F. 
Tideman;  secretary,  C.  M.  Rooa;  treasurer, 
James  If.  Oalllgan.  Main  office  and  fac- 
tory, Cairo.  I1L  Branch  office,  11  S.  Clin- 
ton 6t,  Chicago,  ID.     "-'      ---■ 


Globe  Commercial  Co.,  San  Francisco,  Cal.: 
C.  H.  WalliS  ft  Co.,  St.  Louis,  Mo.:  Brian 
ft   Powers,    New   Orleans,    La.;    Carl   John. 


, ....    Can.;    P.    M. 

Dryfuss  ft  Co.,  New  York,  N.  Y. 

TIDE  WATER  IRON  WORKS.— TIE  Jef- 
ferson St.,  Hoboken,  N.  J.  Manufacturers 
Of  smoke  stacks,  tanks,  Industrial  cars, 
forglngs,  etc.  President,  J,  W.  McCoy; 
secretary,  D.  MacArthur;  treasurer,  H,  J. 
McCoy. 

TIDEWATER  CROSSARM  »  CONDUIT 
COv— Tacoma,  Wash.  Producer  of  fir  cross- 
arms  and  underground  conduit. 

TIDEWATER  OIL  CO New  York,  N.  Y. 

Manufacturer  of  lubricating  oil,  etc.  Main 
office,  11  Broadway,  New  York,  N.  Y.  Fac- 
tory, Bayonne,  N.  J.  Branch  offices,  Chi- 
cago, 111.;  Kansas  City,  Mo.;  Minneapolis. 
Minn.;  Atlanta,  Ga.;  Dallas,  Tex.;  San 
Francisco,  Cat.;  Pittsburgh,   Pa. 

TIE  LINE.— A  term  used  In  describing 
an  electric  conductor  employed  for  the  sols 
purpose  of  conveying  current  between  two 
points  in  a  transmission  or  distribution  cir- 
cuit In  order  to  equalize  pressures  and  dis- 
tribute the  load.  The  stations  thus  con- 
nected are  said   to  be  "tied  together." 

TIE  rods— Tie  rod  la  the  name  applied 
to  the  rods  which  connect  the  webs  of  the 
two  rails  forming  a  track.  The  function 
of  the  tie  rod  is  to  assist  In  holding  the 
rails  to  proper  gage  and  prevent  their 
spreading  under  traffic.  In  the  case  of  the 
higher  rails  used  In  paved  streets  there  Is  a 
decided  tendency  of  the  rail  lo  tip  out- 
ward under  traffic  and  the  tie  rods  tend 
to  reduce  this  tendency. 

Manufacturers: 

Ames  ft  Co.,  W.,  Jersey  City,  N.  J. 

Carnegie  Steel  Co.,  Carnegie  Bldg..  Pitta- 
burgh,   Pa. 

Laos  ft  Sons.  Mathaw,  Pittsburgh,  Pa. 

TIE  WIRE.— In  overhead  line  construc- 
tion, a  tie  wire  or  short  piece  of  wire 
about  IS  1ns.  long.  Is  used  for  tying  the 
line  wire  to  the  Insulators.  The  tie  wire 
passes  around  the  Insulator  and  Is  twisted 
around  the  line  wire. 


land.  Ohio. 

TIERING  MACHINES,  MOTOR-DRIVEN. 
— Motor-driven  hoisting  apparatus  on  port- 
able frames  having  elevating  platforms  for 
use  In  stacking  or  storing  boxes,  bales, 
etc.,  In  layers  or  tiers  in  warehouses.  They 
save  a  great  deal  of  labor.  Some  of  tfcese 
machines  not  only  have  motor-driven  hoist- 
ing apparatus  but  propel  themselves  by 
motor  so  that  they  can  be  used  to  carry 
the  material  from  the  loading  platform  or 
dock  into  the  warehouse  and  stack  it,  this 
one  machine  being  practically  the  only 
machine  needed  at  the  termlnaL  Also  sb" 
Stackers,    lumber,    motor-driven. 

TIES,  ELECTRIC  RAILWAY,  8TEEI— 
Steel  ties  on  electric  railway  track  ar. 
steel  beams,  usually  laid  at  right  angles  to 
the   rails,    and    constituting  the   portion    of 


Steel 

..    punchl.„    __ „.  ._ 

that  when  the  proper  fastenings 

the  rails  can  be  placed  at  the  required  dis- 
tance    apart.       There     Is     a     considerable 
variety  of  steel  ties  manufactured  many  of 
which  have  special  patented  features. 
Manufacturers: 
AMERICAN  BRIDGE  CO.,  SO  Church  St., 
New   York,   N.   Y.     (See   display   adv. 
page  11ET.) 
BATES      EXPANDED     STEEL     TRUSS 
CO.,    IDS   8.    La   Salle   St..    Chicago,    111 
(See  display  adv.,  page  1168.) 
Carnegie  Steel  Co.,  Carnegie  Bldg.,  Pitts- 
burgh, Pa. 
Dayton    Mechanical^  Tie   Co.^  T0I-E  Com- 


■t'lal     Bldg.,     Dayton,     Ohio.       "Day- 
International    Steel    Tie    Co.,    The,    16T08 

Waterloo  Road,   Cleveland.  Ohio. 
Weir    Frog    Co..    Station    H,    Cincinnati, 

Ohio.  'TPeir  Titan." 
TIES,  ELECTRIC  RAILWAY,  WOOD.— 
Wooden  ties  on  electric  railway  track  are 
timbers,  usually  laid  at  right  angles  to  the 
rails,  and  constituting  the  portion  of  thi 
track  structure  to  which  the  rails  an. 
fastened.  On  open  track  work  they  are 
sometimes  Identical  with  the  ties  used  In 
steam  railroad  track,  but  as  electric  rail- 
way wheel  loads  are  generally  lighter  they 


.   great   variety  of   Umbers 


treated  to  some  extent. 
Manufacturers: 

American  Creosotlng  Co.,  401  W.  Main  St.. 
Louisville,   Ky. 

a  Lumber  S.  _, 
Chicago,  III. 
Atlantic   Creosotlng   ft    Wood    Preserving 

Works,   Norfolk,  Vs. 
Baudette   Cedar   Co.,   Box    SIS,    Baudette, 

Minn- 
Bell   Lumber  Co.,  Security  Bldg.,   Minne- 
apolis, Mini 
Canadian  Ced 
Electric     R. 
Man.,  Can. 
Cascade  Timber  Co.,  Tacoma,  Wash. 
Cedar  River    Lumber   Co.,    914    Plymouth 


Colonial  Creosotlng  Co.,  401  T 

Issulsville,   Ky. 
Compressed  Wood   Preserving  Co..   Win- 
ton  Bank   Bldg.,   Cincinnati,   Ohio. 
Cook   Tie   ft   Pole   Co..    919   Commercial 

Trust   Bldg.,    Philadelphia,    Pa. 
Georgia  Creosotlng  Co.,  401  W.  Main  St., 

Louisville.   Ky. 
Gulfport   Creosotlng  Co.,   Gulfport,   Miss. 
Indiana  Creosotlng  Co.,  401  W.  Main  St., 

Louisville.  Ky. 
International    Creosotlng    ft    Construction 

Co.,    Galveston,    Tex. 
Long-Bell  Lumber  Co.,  R.  A.  Long  Bldg., 

Kansas  City,  Mo. 
Lord  A  Co.,  Lee  H.,  Box  091.  Peoria,  I1L 
MacGlUls  ft  Globe  Co.,  The,  1301-09  Weill 

Bldg.,  Milwaukee,  Wis. 
Martin      Bros.,      SIB      Manhattan      Bldg.. 

Duluth,  Minn. 
Morrison    Lumber    Co..    J.    W„    927-928 

Lumber  Exchange,    Minneapolis,    Minn. 
Mountain   Lumber   ft   Supply  Co.,   Mount 

Union,  Pa. 
Moss   Tie  Co.,   T.  J.,    Security  Bldg.,    St. 

Louis,  Mo. 
NATIONAL  POLE  CO,,  Escanaba,   Mich. 

(See  display  adv.,   page   1164.) 
Naugle   Pole   ft   Tie   Co..    fi-  8.    Wabash 

Ave.,  Chicago,  III. 
Northern   Cedar  ft  Timber  Co..   Menomi- 

North'ern  Pole  ft  Lumber  Co.,  Palladlo 
Bldg.,  Duluth.  Minn. 

Park  Falls  Lumber  Co.,  Park  Falls,  Wis. 
(Exclusive  distributor,  Edward  Hinea 
Lumbar  Co.,  14)1  S.  Lincoln  St.,  Chi- 
cago.  111. ) 

PARTRIDGE  LUMBER  CO..  T.  M„ 
Lumber  Exchange,    Minneapolis,    Minn. 

■—    iin.) 


VALENTINE-CLARK      CO..      THE.      E10 
Peyton    Bldg.,    Spokane,     Wash.       (So* 
display  adv.,  page  11EB.) 
Virginia    ft    Rainy    Lake   Co.,    The,    Vir- 
ginia, Minn. 
Walsh   Tie  Co.,  914   Security  Bldg..  Min- 
neapolis,  Minn. 
TIGER.— Trade    name     for    grease     cups 
manufactured    by    the    Lunkenh aimer    Co., 
Cincinnati.  Ohio. 

TIGER. — Trade  name  for  broaxe  bear- 
ings manufactured  by  the  Mora-Jonesi 
Brass  ft  Metal  Co.,   St.   Louis,  Mo. 

TIGHTENERS,  BELT.— Belt  tighteners 
are  used  on  generators  driven  by  a  short 
belt  from  any  engine  or  other  prime  mover 
and  also  on  motors  which  are  connected 
to  their  loads  by  means  of  a  short 
belt.  They  serve  the  double  purpose  i ' 
■  '    -*—  l  flexlbt 


gradually  or  providing  some  ana 
-.atlon.  Generally  an  Idler  or  pull 
>unted  between  the  main  pulley*  is  s 


anged  so  that  its  height  n._. .. 

neana  of  a  control  lever  to  increase  or  de- 
crease the  length  of  the  path  over  which 
the  belt  must  travel,  thus  making  It  tighter 


Manufacturers: 

Caldwell  Co.,  W.   K.,   Brook  and  D  St*.. 

Louisville,    Ky. 
— ELECTRIC 


GENERAL 


tady,  N.  Y.    (See  adv.,  pages  1101-12IS.) 
Medal*  Patent  Pulley  Co..  Inc.,  Potomac 

and  DeKalb  Sts.,  St.  Louis,  Ma. 
Meese  ft  Gottfried  Co..   660  Mission  St., 

San  Francisco,  Cal.     "Meeseco." 
OH   Well   Supply  Co.,    111-tlE    Water   St, 

Pittsburgh,    Pa.      "Oem," 


Qle 
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ryibll  Machine  Co.,   P..  S12-624  W.   41st 
SL,  Now  York,  N.   T. 
yott  Co.,  George   W.,   North  Ave.  and 
Noble  St.,  Chicago,  I1L 
xndsrd  ElMtric   Machinery   Co..    Balti- 
more, Md.     "Standard -Baltimore." 
ILLEY,  J.  B,— Pen  Yan,   N.   Y.     Manu- 
urer    of    farm     lis  lit  Ins     and     power 

IMBERLAKE  A  SONS,  J.  O— 114-116 
ffaahlngton  Ave.,  Jackson,  Mich.  Man- 
turn  rs  of  lamp  ahadea.  frames  and 
Hers.  Business  eatabllahed  1980.  Presl- 
,  J,  B,  Tlmbeilake;  vice-president  and 
lal  manager,  W.  B.  Tlmberlake;  secre- 
and  treasurer.   P.  J.   Tlmberlake. 


spends   the   rate    of   Increase    and    de- 

ME      DETECTORS.  —  See      Detectors, 

ME  RECORDERS.  —  See  Recorders, 
electric,  miscellaneous;  Clocks,  elec- 
tlme  recording. 

ME  RECORDING  LOCKS,  ELECTRIC. 
I  Locke,  time  recording. 
ME  BAVER. — Trade  name  for  electric 


nt  function  of  radio  __ 

:>  road  casting  of  time  signals  for  tin 
It  of  ships  and  Isolated  stations.  Some 
a  radio  stations  In  the  United  States 
I  transmit  time  signals  at  specified 
are  Arlington,  Annapolis,  Key  West, 
Lakes,  San  Diego,  Ban  Francisco. 
■Jew  Orleans.  See  under  Radio  carn- 
ation, development  and  status  of. 
IE  STAMPS.— See  Stamps,  time,  elec- 

IE    SWITCHES.— See   Switches,    time, 
controlled. 

IE,  TELEPHONE  HOLDING.— The 
time  which  a  telephone  line  la  held 
connection.  It  Is  always  greater  than 
tual  talking  time.  The  average  hold- 
"" —     greatly     with     different 


e    differs    area 

)untrlea  and  cli 


s.  In  automatic  exchanges  It  mai 
ir  90  seconds;  In  similar  service  tin 
l]    holding    time    will    be    nearer    lit 


disconnect  time  Is  the  time  from  the 
g  up  of  the  last  receiver  to  the  pull- 
»-n  of  the  connection'  by  the  operator. 

automatic  system  this  requires  less 

second  and  Is  uniform. 
ELITE.— Trade     name     for      electric 

clock    manufactured    by    the    F.    W. 
Clock    Co.,    21S    W.    Randolph    St, 
%    I1L 
■RS,       IGNITION      OR      SPARK.   — 

ng  mechanlBms  driven  by  and 
inlzed  with  Internal -combustion  en- 
o    distribute  the  electrical   Impulses 

ry  for  firing  the  mixtures  in  the  ert- 
tindere  at  the  proper  time  Intervals, 
ypes   are   made  for  application  to  a 

ar  make  of  automobile,  tractor  Or 
others   of   more  general   design   for 


Is   of   utility  gasoii 


>  and   kerosene 


Engineering    Corp.,    The,    Meriden. 
.tor  Mfg.  Co.,  Auburn,  Ind.    "Qladl- 


Lamp   ft  Mfg.   Co.,    116-123  E.  On 
.    St..    Chicago.  1U. 
t    Mfg.    Co..   85  Eagle  St.,   Plttsfleld 
j.      "J   ft   B." 

loch    Mfg.    Co..    216    High    St.,    Bos. 
Mara. 


i  SL,   Lincoln, 


aukee,    Wis. 
o.,    The,    121   N. 

•    ft    Co.,    Inc.,    Paul  O.,    2S2-24B  E. 

St..   Chicago,  III. 
i  Tor     Fabricating    Corp.,    182    Lo- 

Ave.,  New  York,  N.  Y.  "Hera." 
A  soft,   white  metal,  malleable  and 

Symbol  Sn.;  at,  wt  119.0;  sp.  gr. 
.  232*  C. ;  b.  p.  2200*  C.  The  prin- 
ts tin  stone,  caasiterite,  Sni),.  The 
xluclnfe  countries  are  the  Malay 
Bolivia.  Dutch  East  Indies  and 
There    In    practically  no  production 

In  the  United  States.  The  world's 
n     In     1912    was   112,900   long    tons 

lly  reduced  from  the  ore  by  smelt- 
/crbenitory  furnaces,  but  electric- 

melting  Is  Increasing,  Electro] y- 
i  also  made,  but  In  general  the 
too  high.  However,  electrolytic 
nf  tin   from  scrap  (see  Detlnnlng), 


<  In   t 


i   Goldschmldt  process   Is  of  c 


slderable  Importance. 

TIN    SHADES.— 
hum,  brass,  steel,  etc. 

TINFOIL,    FOR    CONDENSERS,     ETC.— 

Tinfoil  Is  used  In  many  small  condensers 
for  telephone  work,  radio  sets,  Induction 
colls,  electrostatic  apparatus  and  In  many 
similar  devices  where  a  condenser  may  be 
used  for  its  capacitance  or  to  reduce  spark- 
ing across  contacts.  The  foil  Is  made  up 
In  sheets  or  rolls  of  various  wldtba  and 
thicknesses  to  be  cut  to  else  for  the  con- 


Broadway,  St.  Louis,   Mo. 

Standard  Rolling  Mills  Co.,  263-9 BT  Hud- 
son   Ave.,    Brooklyn,    N.    Y.      "Strom!." 

TINKHAM,  C.  P.— 1011  Majestic  Bldg., 
Milwaukee.  Wis.  Producer  of  cedar  poles 
and  posts. 

TINOL. — Trade  name  for  solder  and  sol- 
dering compounds  made  by  the  American 
Solder  ft  Flux  Co.,  2910  N.  16th  St.,  Phila- 
delphia,  Pa. 

TIP-TOP.— Trade  name  for  automobile 
push  buttons  made  by  the  Benjamin  Elec- 
tric Mfg.  Co.,  806  W.  Washington  Blvd., 
Chicago,  I1L 

TIP-TOP.— Trade  name  for  rubber  In- 
sulated wire  manufactured  by  the  Standard 
Underground  Cable  Co.,  Westing  house 
Bldg.,  Pittsburgh,  Pa. 

TIPPING  IRONS,  ELECTRIC— See  Irons, 
soldering  and  tipping. 

TIPS,  CORD. — Cord  ftps  are  used  on 
small  wires  and  cords,  especially  In  con- 
nection   with    telephone    equipment,    such 


-_  —   JOrds.  on  voltmeter,  wattmeter 

and  other  Instrument  cords,  and  on  dental, 
electro  therapeutic  and   surgical 


her  light  apparatus  n 
xinnectlons   are   desired.      " 


.   lovable 

_      _      _.._    _jrd  tip  is 

._.  ...  _  small  metallic  sleeve  Into  which 
the  wire  Is  soldered.  The  other  end  of  the 
tip  is  smaller  in  diameter,  usually  about 
the  siio  of  the  wire  and  Is  of  sufficient 
length  to  be  Inserted  in  the  hole  In  a  bind- 
ing post  or  terminal  post.  It  serves  to 
prevent  fraying  of  stranded  conductors  and 
gives  a  good  contact. 
Manufacturer*! 
BEL-DEN    MFG.    CO.,    2200    S.     Western 

Ave.,    Chicago,   111. 
Eby   Mfg.   Co.,    H.    H.,   11th  and   Wallace 

Sts.,   Philadelphia,  Pa. 
TIPTON; — Trade  name  for  chains  manu- 
factured by  the  Clinton  E.  Hobbs  Co.,  30- 
35  Pearl  St,  Boston,  Mass. 

TIRE  PUMPS.— See  Pumps,  electric,  air, 
tire  or  garage. 
TIRE    VULCANIZER3.  -See  Vulcaiuiers, 

TIRES,  ELECTRIC  VEHICLE  OR 
TRUCK.— For  this  type  of  vehicle  the  solid 
tire  has  been  most  used.  The  solid  tire  1b 
for  certain  uses,  as  Tor  passenger  or  light 
delivering  trucks  carrying  more  or  leas  fra- 
gile loads,  modified  In  design  and  material. 
This  modified  tire,  called  a  cushion  or  soft- 
base  tire,  la  considerably  more  resilient 
than  the  ordinary  solid  tire.  For  certain 
service  pneumatic  tire*  are  used  on  trucks 
or  vehicles.  These  tires  are  similar  In  ap- 
pearance to  the  ordinary  gasoline  automo- 
bile tires,  but  are  of  much  greater  strength 
and  are  differently  constructed  to  overcome 
the  difficulties  peculiar  to  heavy  truck 
service. 

Manufacturers: 

Empire  Rubber  ft  Tire  Corp.,  N.  Clinton 
ind  Mulberry  St.,  Trenton,  N.  J. 
Rubber  Co..  B.  F.,  Akron,  Ohio. 
ch."     (Truck.) 

Goodyear  Tire  A  Rubber  Co.,  1114  E. 
Market  St.,  Akron,  Ohio. 

Lee  Rubber  ft  Tire  Corp.,   61  Broadway, 


Swine'hart    Tire    A    

North  St     Akron.  Ohio. 
Therm  old    Rubber    Co., 


"Therraold." 
Traveler   Rubber   Co., 


"Swlnehart." 
N.    J. 

__..    Box   GS9,    Bethle- 

Tuscan    Tire    ft    Rubber   Co.,    Carrollton, 

Ohio.     "Tuscan,"    —     

UNITED    ST 

Broadway, 
TIREX. — Trade    name    for    mining 
chine  cable  and  portable  heater  cord  n  .     . 
(actured  by  the  Simpjex.  Wire_A  Cable  Co. 


'Buckskin.' 

RUBBER    CO.,    11 

lew    York,   N.   Y.      "U.    I 


5    St., 


."&, 


,  Mass. 


TITAN    AUTOMATIC   TOOL   CO SB   W. 

Broadway,    New    York,     N.    Y.      Manufac- 

TITAN  METAL  CO.— Belief  on  te.  Pa. 
Manufacturer  of  brass  and  bronze  rods  ind 
TorgingB.  Business  established  1913.  Presi- 
dent, R,  W.  Funk;  vice-president,  J.  H.  All- 
port;  secretary  and  sales  manager,  W.  P. 
SI  eg;  treasurer,  C.  H.  Jacobs. 

TITANIUM  BRONZE  CO.,  INC. -Niagara 
Falls.  N.  Y.  Manufacturer  of  bronze  and 
brass  castings.  Business  established  1914. 
President  and  general  manager,  A.  Weber; 
vice-president,  C.  A.  Flnnegan:  secretary 
and  treasurer,  Eugene  D.  Hofeller;  sales 
manager,  Hugh  R.  Corse.  Main  office  and 
factory.  Sugar  and  Lafayette  Sts.,  Niagara 
Falls,  N.  Y.  Branch  offices.  B16  Marine 
Trust  Bldg.,  Buffalo,  N.  Y.;  81  Fulton  St., 
New  York,  N.  Y. 

T-L  CO.— Trade  name  for  tachometers 
manufactured  by  the  Thorn  peon- Levering 
Co.,  327  Arch  St..  Philadelphia,  Pa. 

TOABTERS,  ELECTRIC,  HOUSEHOLD 
OR  TABLE.— Portable  heating  appliances 
having  open  coll  elements  for  use  In  toast- 
ing bread,  etc..  and  furnished  In  capaci- 
ties not  exceeding  660  watts.  They  have 
flexible  cords  and  attachment  plugs  for 
connection  to  fixture  sockets  or  wall  re- 
ceptacles. Such  toasters  are  designed  for 
table  use  and  are  neatly  and  attractively 
finished.  They  are  made  In  various  sixes 
and  forms,  some  of  the  stove  type,  many 
others  with  the  colls  vertical,  the  bread 
slices  being  placed  on  the  opposite  Sides 
of  the  device.  The  stove  types  are  some- 
times arranged  to  be  used  also  for  boil- 
ing water,  frying,  etc.  Their  many  ad- 
vantages have  made  them  one  of  the  most 
popular  of  household  electrical  devices. 
Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Detroit,  Mich.  "American  Beau- 
ty" upright  electric  toaster.  Made  en- 
tirely of  sheet  steel,  finished  In  highly 
polished     nickel;      has     double     base, 


"American   Beauty"  Upright  Toaster 
equipped    with    heat    Insulating    legs. 


6-ft.    twin   conductor   cord, 

detachable    porcelain    plugs    and 
"    lent  plugs. — Adv. 
_   ,  Deane  Co.,  2B1-26B  W.  36th  St.. 
New   York,   N.  Y.     "Deane." 
Branford  Electric  Co.,  Inc..  9  Church. St., 
^  New  York^  F    " 

York,  1..   .. 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St.,  Stratford,  Ont.,  Can.  "Hot- 
point,"   '■Edison." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St-,_W.,  Toronto,  OnL,  Can. 

Canadian  Weatlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont., 
Can.    "Westlnghouse." 

Clemens  Electrical  Corp.,  Ltd.,  197  King 
William  St.,  Hamilton,  Ont.,  Can. 

Curtalnless  Shower  CO.,  Inc.,  607  Eth 
Ave.,    New    York.    N.    Y.      "Reddy." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC.,  6J00  W.  Taylor  St.,   Chicago,  II). 


"Hotpolnt"  Toastsr  and  B 


oogle 
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er  Illustrated  herewith  hag  gravity 
cent  ro' led  bread  chimp.  Bread  rack 
(shown  on  top  or  toaster)  Is  4%xSfc 
ina.  The  other  toaster  has  spring  con- 
trolled bread  clamp  and  is  8  Ins.  high. 
I  Ins.  deep  and  9  Ins.  wide.  Both  an1 
made  of  steel  and  finished  In  polished 
nickel.  Complete  with  cord  and  plug. 
See  display  adv.  pages  1292-3.— Adv. 

Electro-Weld  Co..  70  Munroe  St.,  Lynn. 
Mass.     "  Reverse." 

Elektro  Mfg.  Co..  The.  4842-4644  Ravens- 
wood  Ave..   Chicago,   III.      "Elektro." 

Equator   Mfg.    Co.,    144    York    St.,    Hamll- 


Llndstrom,   Smith  Co..  3212-3238  W.  Lake 
Btu    Chicago,    HI.      "White    Cross." 

"'      ■       ■"     lupply    Co..     Inc., 


w  York.  N. 

a  &  Co..  Merlden,  Conn. 

,    232    E.    Ohio   St..   Chl- 


Perfecllon'   Electric    Products    Co.,     New 

Washington,   Ohio.     "Pepco." 
Redtop  Electric  Co..   Inc.,   S  W.  19th  St., 

New  York,  N.  Y. 
Renfrew     Electric    Products,    Ltd..     Ren- 
frew,   Ont.,    Can.      "Canadian   Beauty.'' 
Rochester    Stamping    Co.,    Rocheater.    N. 

Y.      "Royal -Rochester." 
Russell  Electric  Co.,   U0  W.   Austin  Ave., 

Chicago.  111.     "Hold-Heet." 
Rutenber  Electric  Co.,  Marlon,  Ind.    "Flip 

Flop." 
Simplex    Electric   Heating  Co.,   88   Sidney 

St.  Cambridge,  Mass. 
Superior  Electrlca.  Ltd.,  Pembroke.  Ont., 

Can.     "Superior." 
UNION  ELECTRIC  CORP.,  103  Mott  St., 

New  York.  N.  T.      "American  Lady." 
WAAGE    ELECTRIC    CO.,    12-14    8.    Jer- 


..cc-a   Mfg.   Co.,    H.   G..    Hamilton,    Ohio. 
WESTINOHOirSE    ELECTRIC    &    MFG. 
CO.,      East      Pittsburgh,      Pa.        "Turn 
Over."     See   display   adv.   pages   1395- 
1402.) 
TOASTERS,  ELECTRIC,   RESTAURANT 
OR     HOTEL.— Heating    appliances    having 
open     coil      elements     of     relatively     large 
capacity  and   designed   for   toasting   bread 
In  large  quantities  for  hotel  and  restaurant 
use,      Buch    toasters    usually    are    provided 
with  selective  control  switches  and  are  ar- 
ranged for  permanent  connection  to  supply 
circuits.     They  have  many  advantages  over 
the    gas    toasters,    their    cleanliness,    exact 
heat   control,   and   freedom   from   objection- 
able odors  being  among  the  most  important. 


CO..  Woodward,  Burroughs  and  Cass 
Aves..  Detroit.  Mich.  "American 
Beauty." 

Oram  hall,   Deane  Co.,  261.265  W.  Sfith  St, 

New  York,  N.  Y.     "Deane." 
Branford  Electric  Co.,  Inc.,  9  Church  St., 

New  York.  N.  Y. 
Canadian     Edison     Appliance     Co.,     Ltd., 

Downle  St.,  Stratford,  Ont.,  Can.   "Hot- 
point.    "Edison." 
Canadian   General   Electric  Co..   Ltd.,   2 12 

King  St.,   W..   Toronto,  Ont.,  Can. 
Clemens  Electrical  Corp.,  Ltd.,   1ST  King 

William  St.,   Hamilton,  Ont.,  Can. 
Duparquet.  Huot  &  Moneuse  Co.,   108-114 

W.   22nd  St..   New  York,  N.  Y. 
EDISON    ELECTRIC    APPLIANCE    CO.. 

INC..   5600   W.  Taylor   St..   Chicago,   III. 
r  of  Hotpoint.  Hughes  and 


pliances. 


i   electric  r 
stx-s 


open  typ. 
i   which    t- 


"Hotpolnt" 
Hotel  Type 


1.     Entire  toast - 
s     substantially 


er'  type   manufactured 

lG-allce.      hotel-type 

init     Is     controlled     by 


Sixth  Avenue.  South.  Minneapolis.  Minn. 
The  Slrlte  automatic  electric  toaster 
for  use  In  hotels.  Institutions,  restau- 
rants,  cafeterias,   etc..  does  Just   what 


Its  name  Implies.  It  makes  toast  auto- 
matically without  any  one  having  to 
watch  It,  thua  having  a  decided  ad- 
vantage over  other  methods  which  are 
slow.  Insanitary  and  unsatisfactory. 
The  bread  Is  placed  in  the  toaster  and 


StrIM  Automatic  Electric  Toaster 

the  machine  set  to  give  any  desired 
degree  of  toasting,  or  for  any  quality 
of  bread.  thus*  assuring  perfect  toast. 
Through  a  timing  arrangement  which 
can  be  regulated  accordingly,  the  cur- 
rent is  shut  off  and  the  toast  raised 
out  of  the  machine  automatically,  with- 
out any  attention,  and  kept  warm  by 
the  residual  heat  of  the  oven  until 
served.  The  toast  Is  made  a  uniform 
golden  brown,  with  a  minimum  of  cur- 
rent, and  without  attention  from  an 
attendant.  There  Is  no  watching  and 
no  burning.— Adv. 
Superior  Electrics.   Ltd.,  Pembroke,   Ont.. 

Can.    "Superior." 
TOBIN    BRONZE.— Trade  name  for  rods. 

sheet    and    tubes    for   engineering  purposes 

manufactured  by  American  Brass  Co.,  414 

Meadow   St.,  Waterbury,  Conn. 

TOCH    BROS.— 320  5th    Ave..   New    York. 

N.    Y.     Manufacturers  of  Insulating  palnta, 

neaa   established    1848.'     Partnership!   Henry 
M.  Toch  and  Majtmlllan  Toch. 

TOEERINO  CO.,  INC.,  C.  J 1215  Bris- 
tol St..  Philadelphia.  Pa,  Manufacturer  of 
blueprinting  and   photoengraving  lamps. 

TOGGLE  BOLTS.— See  Bolts,  toggle. 

TOGGLE  SWITCHES.— See  Switches. 
toggle  or  tumbler,  snap. 

TOLEDO— Trade    name  for  motor-driven 
refrigerating    apparatus     mimufHCturnd    hv 
the   Toleilo  Coldmak, 
Ave..  Toledo.  Ohio. 


1690   Fern  wood 


ven  refrigerating  apparatus.  Pres- 
juem  a. id  general  manager.  F.  B.  Riley; 
vice-president  and  secretary.  W.  8.  Rey- 
nolds; treasurer.   H.  H.  Zimmerman. 

TOLEDO  ENAMELED  WIRE  PROD- 
UCTS CO..  THE.— 1345-1349  Mlama  St.. 
Toledo,  Ohio.  Manufacturer  of  enameled 
wire.  Business  established  1919.  Presi- 
dent, Jerome  Ackerman;  vice-president, 
Harry  I  Uracil ;  secretary,  treasurer  and 
sales  manager,  Seymour  Hirsch. 

TOLEDO  METAL  MANUFACTURERS 
CO.— Toledo,  Ohio,  Manufacturer  of  gaa 
producers,    smoke   Blacks  and   tanks. 

TOLEDO  PIPE  THREADING  MACHINE 
CO.,  THE.— Toledo,  Ohio.  Manufacturer  of 
pipe  threading  machines,  atocks  and  dies. 
President.     Frank     Collins;     vlce-presldf  - - 


W. 


Vosp 


manager.  W.  C.  Longe- 
necker.  Main  office.  1426-45  Summit  St.. 
Toledo.  Ohio.  Branch  office,  50  Church  BV, 
New  York,   N.  Y. 


jfacturer  of  solid. 

ness  established   1919.     President  and  gen- 
eral manager.   C.  A.   Van   Dusen.  Br.:  vlce- 
ildent.     Eugene    Rheinfrank;    secretary 


lugena    Rhelnfr: 
•,  E.  D.  Moon. 
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TOMLINSON.— Trade  name  for  car  cou- 
plers manufactured  by  the  Ohio  Brass  Co.. 
Mansfield,    Ohio. 

TOMMY  TUCKER.— Trade  name  for  vio- 
let ray  generator  manufactured  by  the 
Tucker  Mfg.  Co..  118  Noble  Ct..  Cleveland. 
Ohio. 

TONE,  DIAL,  OR  TRUNK  TONE— A 
tone  placed  on  the  line  by  the  flrat  selector 

"s  telephone  exchange.    It  is 

the  calling  subscriber  that 
Is  ready  for  him  to  begin 
dialing.  If  no  dlai  tone  Is  heard.  It  will 
do  no  good  to  dial-  Not  all  exchanges  arc 
thus  equipped. 

TONGS,  CARBON.— These  are  small 
tongs  used  for  handling  hot  arc-lamp  car- 
bons, especially  to  facilitate  their  removal 
from  a  projecting  or  other  arc  lamp  when 
the  carbon  has  burned  to  a  short  length 
and  needs  replacement  with  as  little  delay 
as  possible. 

TONGS.  FUSE,  HIGH-TENSION.  — 
Where  hlgh-tenelon  fuses  muat  be  replaced 
with  the  line  alive  it  Is  necessary  to  provide 
Insulated  tonga  by  which  the  fuse  holder 
can  be  withdrawn  from  its  spring  clips. 
and  replaced  after  the  fuse  has  been  re- 
newed.     These  are  usually  of  Impregnated 

Manufacturers: 

Bowie    Switch    Co.,    Nevada    Bank    Bldg.. 

San  Francisco,  CaL  " 

BUSH      ELECTRIC      CO..      THE,       5654 

Broadway,    Cleveland,    Ohio. 
DELTA-STAR    ELECTRIC    CO.,    2431-53 

Fulton  St.,  Chicago,   111. 
General   Devices    &    Fittings   Co..    441-443 

S.    Desplalne*   St..   Chicago.   BL 
ROYAL    ELECTRIC    MFG.    CO.,    606    E. 

40th   St..   Chicago,  111. 
SCHWEITZER    &   CONRAD,   INC..    44x1- 

4419   Ravenawood  Ave.,  Chicago,  111. 
TONOS,     FUSE,     LOW     OR     MEDIUM- 
TENSION.— See  Removers,  fuse. 
'  TONKA.— Trade  name  for  belting  manu- 
factured   by    the    Republic    Rubber   Corp., 


I,  Ohio. 


TOOL  BAGS.— See  Bags,  electricians'  and 
linemen's  tooL 

TOOL  BOXES,  TELEPHONE— See  Coin 
collectors,    telephone   station   and   toll. 

TOOL  CARTS.— See  Carts,  linemen's  tool 
and  supply. 

TOOL  CHESTS.— See  Chests,  electri- 
cians' tool. 

TOOL  KITfc— See  Kit*,  tool,  olectrl clans' 
and  linemen's. 

TOOLS.— See  specific  tool  desired. 

TOOLS,  ELECTRICIANS'  AND  LINE- 
MEN'S, SPECIAL  AND  MISCELLA- 
NEOUS.—Practically  all  electricians'  and 
linemen's  tools  In  common  use  have  been 
separately  listed.  A  few  tools  of  uncom- 
mon use  or  very  special  purpose  have  not 
been  so  listed  and  are  Included  under  this 
claaslflcation. 

Manufacturers; 

Bridgeport  Hardware  Mfg.  Corp..  The, 
Bridgeport,  Conn. 

Buck  Bros.;  Mlllbury,  Haas.     (Chisels.) 

Deuse.  J.  S..  Chester,  Conn. 

Duffy  Mfg.  Co..  214  W.  Grand  Ave.,    Chl- 

Hlsey-Wolf  Machine  Co^,  The.  Coleraln 
and  Marshall  Aves..  Cincinnati.  Ohio. 
"Hlsey." 

KLEIN    &    SONS,    MATHIAS,    3200    Bel- 

1259.) 

TOPAZ. — Trade  name  for  oil  cupa  manu- 
factured by  the  D.  T.  Williams  Valve  Co.. 
Cincinnati,  Ohio. 

TOPS,  ORNAMENTAL,  ELECTRIC 
RAILWAY  POLE.— In  some  cities  whore 
electric  railways  run  through  the  central 
part  of  the  city,  the  poles  are  fitted  with 
ornamental  Iron  tops,  designed  to  harmon- 
ise with  the  ornamental  lamp  posts  used 
on  the  same  or  adjoining  streets.  In  some 
coses  these  tops  are  made  to  serve  as 
brackets  to  carry  the  street  tamps  so  as 
to  eliminate  separate  posts  for  the  latter. 

Manufacturer; 

St.  Louis  Malleable  Casting  Co..  TT01 
N.   Conduit  Ave..    St.  Louis,   Mo. 

TOPS,  ORNAMENTAL  STREET  LAMP 
POST.— This  la  another  name  for  orna- 
mental street- lighting  units.  See  Light- 
ing units,  ornamental  street. 

TORCHES,  ACETYLENE,  OXYACETY- 
LENE,  OXYHYDROG  EN.— These  torches 
Include  a  nozzle  having  valves  and  open- 
ings for  controlling  the  combination  of 
ibustibje    eases     — "    --    ---* -- 
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i«  larger  torches  ore  used  (or  welding, 
tllng,  etc,  and  some  of  the  others  for 
a«ing  and  lead  burning.      Their    use    for 

id   burning  It  Important    In    c 

in  the  manufacture  and  repali  ui 
e  batter  lei.  The  various  plates, 
"    burned  together   by 


The   t, 


inly 


..__  a  mean  only  the  noxils.  Then. 
Miles  are  made  In  various  types  with 
trial   tipi   suitable   tor    use    In    welding 

1  cutting  metals,    braxlng,    etc. 


.ahton  Mfg.  Co..  184  Emmet  St..  Newark, 
.V.  J.  "Red-Hot" 

llsliop  &  Babcock  Co.,  The,  2100  E. 
55th  St.,  Cleveland,  .Ohio. 

arbo -Hydrogen  Co.  of  America.  Bene- 
duns-Tree*   Bldg.,    Pittsburgh,    Pa. 

arleton  Co.,  The,  170  Summer  St.,  Bos- 
ton. Maa>.   ("Spartan.") 

lay  ton  &  Lambert  Mfg.  Co.,  1370-33SO 
Eeauhlen  St..  Detroit,  Mich. 

iternatlonal    Oxygen    Co.,     796    Prelh 

huyaen    Ave.,    Newark,    N.    J.      "' " 


rraHng- 
"I.O.C. 


Co.,    Inc.,    666 


■G  Welding  ft  Cutting  Co 
W,  24th  St.,  New  York.  N.  ,. 
LEfN  &  SONS.  MATHIAS.  3200  Bel- 
mont Ave,.  Chicago.  111.  Our  "Stays- 
n  be  quickly  lit 
n  be  carried  very 


>r  extinguished.    It _. 

conveniently  In  the  belt  and  used  as 
small  heater  or  with  soldering  ' 


I  cap  for  holding  soldering 
>aate.  See  page  126!  for  illustration  of 
his  and  other  Klein  products.  Also 
end  for  complete  catalog  of  — 


derail  Co.,  The,  126  Sussex  Ave., 
lewark.  N.  J. 

HNEB  BRASS  WORKS,  THE.  Syca- 
lore.  111.  "Hot  Blast,"  "Double  Jet," 
Turner  New  Line."  (See  display  adv. 
ige    1328.) 

1CHE8,  GASOLINE,  KEROSENE, 
iHOL. — The  tint  two  types  comprise 
:  cylindrical  containers  for  the  com- 
<le  liquid  with  burners  or  vaporla-' 
lambers  into  which  the  liquid  Is  In 
•ed  under  pressure  to  be  preheated 
aporised  prior  to  ignition  in  an  alr- 
;  combustion  chamber.  A  small 
Is  provided,  usually  in  the  handle, 
e  the  requisite  pressure  to  produce  a 


ns    for    heating    solder    pots 


for  miscellaneous 
.  flame  Is  desired  for  un- 
lugs.  burning  olT  paint,  etc. 


-   equivalent   means  t 


Is   added    air    

i.  high  degree  Of  heat 
3  usually  made  to 


ilcohol   torches 

fine  pointed  flami 
ig  very  fine  work,  as  in  Instruments 
oua  kinds,  telephone  work,  etc. 
'pes  are  also  made  for  outdoor  use 
type   telephone  cable  terminals. 

N     CO.,     INC..    L.    B..     4519-29     N. 
oln    St..    Chicago.   III.      "Allen." 

-  i  Stove  Co.. 
IfK.  Co..  184  1 
■■Red -Hot." 
RT  ft  CRAIGHEAD.  152*  Tribune 
..  Chicago,  III.  The  "EverhoL"  a 
I,  self-contained,  gasoline  operated 
-torch  and  soldering  iron  com- 
I :  of  great  utility  in  limited  space. 
Iron  a.  soldering.) — Adv. 

Bros.       Co..      229-217      Arch      St. 
delDhla..     Pa. 

Co..      Otto.     17-17     Ashland     St., 
irk.    N.    J.      "Always    Reliable. " 
n   Co..   The.  170  Bummer  St-  Ktm. 
Hasa      (Gasoline^)     "Imp." 


ale 


>.)    " 

Lambert    Mfg.    C_. 
St..    Detroit,   Mich. 
Mfg.      Co..    Inc.,     27    Hay  market 


,    1370-1380 


Ufg.   Co..  Valparaiso,  Ind. 
American     Mfg.     Co..     The,     59  02 
,   Cleveland,  Ohio.     (Oas- 


:E.  Syca- 
__.ible  Jet," 
display  adv.. 


f  Mtfc.  Co..  Leetsdale.  Pa. 
a  Corp..  The.  May-wood.  111. 
Jrt     BRASS   WORKS,   THE. 

III.        "Hot  Blast,"     ~ 
er  New  Line."     (S> 
32<S.) 


UNIVERSAL  MFO.  CO.,  2613  Randolph 
St..   Lincoln,   Neb.   "Universal." 

Wall  Mfg.  Supply  Co.,  P.,  706  Preble 
Ave.,   Pittsburgh,   Pa.      "Dread naught" 

TORCHIERS  OR  TORCHERES.— A  form 
of  ornamental  portable  lamp  with  several 
vertical  candle  sockets  mounted  on  a  tall 
stand  similar  to  a  candelabrum.  The 
original  meaning  Included  only,  such  lamps 
as  bad  four  candles  but  the  term  Is  now 
applied  to  tamps  of  the  same  general  form 
regardless  of  the  number  of  candles. 

TORONTO  ELECTRICAL  CONTRAC- 
TORS' ASSOCIATION.— Secretary.  E.  P. 
W.  Salisbury,  015  Tonga  St.,  Toronto,  Ont, 

TORONTO  LAUNDRY  MACHINE  CO.— 
Toronto,  Ont,  Can.  Manufacturer  of  elec- 
tric refrigerators. 

TORQUE.— Turning     or     twisting     effort. 


usually  a 


a  shaft.    It  Is 
with  n    ' 


sured 


by  the  force  which  the  motor  exerts  in 
direction  at  right  angles  to  the  shaft  anu 
to  a  line  perpendicular  to  the  shaft  The 
force  is  usually  taken  In  pounds  and  the 
perpendicular  (or  radial),  distance  to  the 
center  ot  the  shaft  In  feet,  so  that  the 
torque   is   expressed   in   pounds-feet 

TORQUE,  BREAKDOWN,  PULLOUT, 
OR  STALLING.-- A  torque  which  is  the 
maximum  that  a  motor  can  exert  while 
running   and    which   if   applied   as   a  load 


b  the 
starting,    for 


ert    their    maximum    torque 


Wis.     Producer-  of  cedar  poles. 

TORRINOTON  CO.,  THE.  NATIONAL 
SWEEPER     DIVISION.— Torrlngton,    Conn. 

Manufacturer  of  electric  vacuum  cleaners. 
President,  F.  P.  Weston;  secretary.  W.  R. 
Reld;  treasurer.  C.  B.  Vincent.  Main  office 
and  factory.  Torrlngton,  Conn.  Branch  of- 
fices, 823  Market  St.  San  Francisco,  Cal. ; 
Upper  Bedford,  Que.,  Can. 

TORSION  BALANCE  CO.— 112  Reads  St. 
New  York.  N.  Y.  Manufacturer  of  chemi- 
cal balances,  etc. 

TOUR1SCOPE.— Trade  name  for  motion 
picture  machines  manufactured  by  Under- 
wood ft  Underwood,  Inc.,  417  6th  Ave., 
New  York.  N.  Y. 

TOURNIQUET,  ELECTRIC.  —  A  very 
light,  delicately  poised  wheel  with  elec- 
trodes terminating  In  points,  radiating 
from  the  center  and  bent  at  right  angles 
In  the  same  direction.  When  a  source  of 
el eclri city  Is  connected  to  the  wheel.  It 
■pins  rapidly  on  account  of  the  discharge 
of  convection  streams  from  the  points  re- 
sisting the  surrounding  air. 


TOWERS,  REINFORCED  CONCRETE, 
PADIO  POWER,  TRANSMISSION,  ETC.— 
Relnfoiced  concrete  towers  are  used  In 
some  radio  station  a  for  supporting  the 
antennas.  Tbey  may  be  built  very  high 
and  are  not  subject  to  corrosion  as  are 
Hteel  towers  or  wooden  structures.  This 
is  of  special  advantage  In  some  climates. 
especially  In  the  torrid  tone  near  the  sea- 
Manufacturer; 

Weber  Chimney  Co..  The.  1452-M  Mc- 
Cormlck  Bldg..  Chicago,   111. 

TOWERS,  STEEL,  RADIO.  ANTENNA. 
— Towers  used  for  the  support  of  radio 
antennas  are  usually  built  of  structural 
steel  and  range  from  100  tb  over  1.000  ft, 
In  height.  The  Arlington  station  has  one 
tower  over  800  ft.  high  and  two  over  400 
ft  high.  The  new  LaFayette  station  in 
France  has  several  towers  over  1.000-  ft. 
in  height. 

Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church 
St.  New  York,  N.  Y.  (See  display 
adv..  page  1267.) 

Blew- Knox  Co.,  Farmer's  Bank  Bldg.. 
Pittsburgh.   Pa. 

Chicago  Radio  Laboratory.  Ravenswood 
end   Schrelber  Aves..  Chicago.   111. 

Cole  Mfg.  Co.  R.  D..  Newnan.  Ga. 


Coombe 


ft    Co., 


R.    D.,    30    Church    St. 
.    3729    Prospect   Ave., 


Libertv     Electric     Corp.,     Port    Cheater. 


vy..  East  63rd  St.,  Cleveland,  Ohio. 

Walsh  ft  Weidner  Boiler  Co.,  The,  Chat- 
tanooga,   Tenn. 

TOWERS,  STEEL,  TRANSMISSION 
LINE..— With    overhead    lines    carrying    im- 


i  the  r 


a  of 
steel  towers 


the  service  Justify  the  use  ..   

instead  of  wood  poles.  Tow  era'  may  be 
used  on  a  private  right-of-way  without 
Interfering  seriously  with  the  use  of  the 
land  for  agriculture,  since  the  spans  are 
made  from  500  to  750  ft.  to  secure  best 
economy  of  construction.  With  a  private 
right-of-way  the  tower  is  built  with  a 
base  10  to  15  ft.  square.  If  the  base  la 
restricted  to  t  or  4  ft,  as  at  railway 
crossings  on  a  highway,  the  structure  must 
be  much  more  rugged.  The  steel  should 
be  galvanized  and  Is  often  painted  aa  well. 
The  footings  are  of  concrete  and  of  such 
weight  as  to  withstand  any  overturning 
moment  to  which  the  tower  may  be  sub- 
jected by  wind  pressure  or  by  broken  line 
conductors.  The  height  Is  fixed  by  the  sag 
of  the  conductors  and  the  contour  of  the 
country,  varying  from  35  to  150  ft  or  mora. 

At  corners  and  dead-ends  the  structure 
Is  designed  to  support  the  stresses  due  to 
the  tension  of  the  line,  wind  and  sleet 
without  guying.  In  straight  runs  a  flexible 
tyoe  of  tower  is  often  used.  This  is  rigid 
against  transverse  stresses  but  allows  some 
Plav  longitudinally.  The  crossarms  are 
made  a  part  of  the  tower,  except  with  the 
narrow  base  type.  Also  see  A-frames; 
Structures,   special,   for   transmission   lines. 

Manufacturers: 

Aeromotor    Co.,    2500    W.    Roosevelt    Re- 


display adv..  page  1257.) 
Archbold-Brady   Co..    Syracuse.    N.   Y. 
BATES      EXPANDED     STEEL      TRUSS 

CO..    208    8.    La   Salle   St.    Chicago,    III. 

(See  display  adv.  page  1290.) 
Blaw-Knox    Co.,    Farmer's    Bank    Bldg., 

Pittsburgh.  Pa. 
Cote  Mfg.   Co..  R.   D.,   Newnan.  Ga, 
Coombs    ft    Co..    R.    D„    30    Church    St, 

New  York,   N.   Y. 
Electrical   Engineers   Equipment   Co.,    26 

S.  Deaplalnes  St.,  Chicago,  111.     "Three 

E." 
Hull   ft   Co.,    8.    W„    J729    Prospect   Ave., 

Cleveland,    Ohio. 
Railway    ft    Industrial    Engineering    Co.. 

Oreensburg,   Pa.      "R.  and  I.  E." 
Republic  Structural  Iron  Works  Division 

or    the    Consolidated    Iron-Steel    Mfg. 

Co..    East  53rd  St.  Cleveland.    Ohio. 
Rlter-Conlev  Co..   Pittsburgh,   Pa. 
ROYAL    ELECTRIC    MFG.    CO.,    650-606 

F..   40th   St..  Chicago.  111.      "Royal." 
Walsh  A  Weidner  Boiler  Co.,  The,  Chat- 


TOWNSEND  CELL^-An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from  brine  solution. 

TOY  ENGINES.— See  Engines,  toy,  elec- 
tric. 

TOY  MOTORS.— See  Motors,  battery  and 


TOYS.  ELECTRIC.  MISCELLANEOUS. 
— Many  small  solenoid,  motor  or  other  elec- 
trically operated  devices,   such   as   engines, 


Howf 

Hcatlons  and  to  provide 
classification  is  Inserted.  Such  toys  are 
strongly  built  simple  to  operate,  and  are 
sometimes  designed  so  that  they  may  be 
taken  apart  and  reassembled;  or  several  toys 
made  up  from  a  kit  or  parts  so  that  the 
child  can  exercise  his  ingenuity  and 
Imagination    In    devising    toys    of    his    own 


Morgan  Co.,  Alvln  Place,  Upper 
•|r,  N.  J.     "Paragon." 

American  Thermophone  Co..  114-116  Bed- 
ford St.,  Boston,  Mass.    "Junlorphone." 

Becker  Electric  Works.  3056  Lincoln  Ave., 
Chicago.  111.  * 

Elektra  Toy  ft  Novelty  Co.,  400  Lafayette 
St..  New  York,  N.  Y. 

Elektro  Mfg.  Co..  The.  4642-4044  Ravens- 
wood  Ave.,  Chicago.  III.     "Elektro." 

Gilbert  Co.,  The  A.  C  Blatchley  Ave., 
New    Haven,    Conn.      "Gilbert" 

H-K  Toy  ft  Novelty  Co.,  The,  Indian- 
apolis,   Ind. 


OO 


S 
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Xnapp    Electric    A    Novolty   Co.,    Ell    W. 

Slit   St,   New   York.    N.   T. 
Lionel  Corp.,  The,  48-61  B.  21st  St.,  New 

Tort.  N.  T.     "Lionel." 
Manhattan    Electrical    Supply    Co.,    Inc. 

IT  Park  PL,  New  York,  N.  Y.     "Pony1' 

dynamo. 
Martalex  Mfg.   Co.,  Inc.,  4E0  B.  HSth  St.. 

New   York,   N.   Y.      (Countershafts  for 

electric   engines,    motors,   etc) 
NORTHERN    ELECTRIC     CO.,     641    St. 

Clair  St.,   Chicago,  111.      ("Midget"  toy 

Rlt  ton  house  Co.,  The  A.  E.,  rioneoye 
Falls.  N.  Y.    "AER  CO."    (Aeroplanes.) 

Russell  Electric  Co.,  140  W.  Austin  Ave.. 
Chicago,  111.     "Hold-Heet." 

W.  N.  Mfg.  Co.,  The.  ISO  Main  St., 
Manchester,  Conn.    (Water  driven  gen- 


T  p  8  COMMUNICATION.— See  Ground 
telegraphy  and  telephony. 

TRACING  BOARDS,  ILLUMINATED,- 
A  box  or  frame  with  a  smooth  clear  ot 
opal  glass  top  and  containing  Incandes- 
cent lamps,  used  to  facilitate  tracing  a 
drawing,  map  or  print  by  Illuminating  It 
from  below.  Boxes  used  In  these  devices 
are  lined  with  asbestos  or  other  Are-proof- 
ing material.  These  devices  are  particu- 
larly useful  for  tracing  indistinct  or  bad- 
ly worn  drawings. 

TRACK  DRILLS.— See  Drills,  electric, 
portable,   railway  track. 

TRACK  OAQE.— To  make  Possible  the 
Interchange  of  cars  from  one  road  to  an- 
other, practically  alt  American  and  Cana- 
dian steam  and  electric  railroads  have  the 
same  track  gage.  For  the  ordinary  tee 
rails,  the  gage  is  defined  as  the  distance 
between  the  heads  of  the  rails,  measured 
from  a  point  %  inch  from  the  top  of  the 
rail,  and  in  a  direction  at  right  angles  ' 
the  rails.  The  U.  S.  standard  gage  la 
ft.  S%  Ins.  on  tangents  and  on  curves 
8'  or  less.  Several  forms  of  grooved  rails 
in  use  on  street  railways  do  not  allow  of 
measurement  In  this  manner  and  for  these 
types  the  distance  ti 
points  on  the  flanges  "4  Inch  below  the 
treads.  There  are  several  street  railways 
using  track  of  greater  than  standard  gage, 
and  a  targe  number  of  industrial  plants  and 
mines  using  a  narrow-gage  track  on  roads 
In  their  yards  or  buildings,  or  in  and  abonl 
the  mine. 

TRACK  QRI  NDEReV-See  Grinders,  elec- 
tric, railway  track. 

TRACK  INSULATION. —  See  Insulation, 
rail  Joint  and  track. 

TRACK  SPECIALTIES  CO.,  INC.— 28 
Rroadway,  New  York,  N.  Y.  Manufac- 
turer of  rail  joints,  benders,  spikes  and 
other  track  specialties.  Business  estab- 
lished 1914.  President,  W.  B.  Lee;  vice- 
president,  J.  A.  Bodkin.      Factory.  Easton, 

TRACK       SWITCHES See      Switches, 

track,  electrically  operated;  Switches,  track, 
manually   operated. 

TRACK  WORK,  SPECIAL,  FOR  ELEC- 
TRIC HAILWAYS.— The  name  applied  to 
"switches,  mates,  frogs,  crossings,  guarded 
curves  and  parts  of  track,  other  than  plain 
unguarded  curves";  (note:  Quoted  words 
are  the  definition  adopted  by  the  American 
Electric  Railway  Engineering  Association, 
Oct.  11.  1920. 


jmall  clearances  allowed  between  passing 
cars  In  order  to  get  all. the  work  Into  the 
available  space.  This  necessitates  the  mak- 
ing of  a  special  design  for  each  loca- 
tion and  the  manufacture  of  the  work 
with  a  high  degree  of  accuracy.     As 


,  this 


as   ''special  track  work' 


DbekiH 


1  the  c 


s   Is 


now  generally  used  as  applying  to  . 

the  various  items  referred  to  above.  Owing 
to  the  above  factors,  electric  special  track 
work  has  developed  along  quite  different 
lines  from  the  special  track  work  perform- 
ing a  similar  function  on  steam  railroads 
or  electric  Inter  urban  lines. 

In  street  railway  special  track  work  two 
separate  pieces,  known  as  a  switch  and  a 
mate  are  ordinarily  used  instead  of  the 
spilt  switch  so  generally  used  in  open 
track  construction.  It  is  the  general  prac- 
tice to  place  the  switch  at  the  point  where 
the  Inside  rail  of  the  curve  branches  off 
from  the  straight  track.  It  Is  a  long 
narrow  piece  with  a  long  groove  In  its  up- 

..   ..ne  of  ti.  „_-   

-t  Is  fitted  a  long  heavy  bar 

of  special  shape  which  Is  known  as  the 
switch  tongue,  and  which  is  fastened  at 
one  end  of  the  groove  but  la  free  to  move 


across  the  width  of  the  groove  at  the  other 
end.  When  the  switch  Is  placed  as  de- 
scribed above  and  It  Is  desired  to  send  a  car 
around  the  curve  the  switch,  tongue  Is 
pushed  to  the  Inside  of  the  groove  so  that 
the  wheel  flange  strikes  It  and  the  tread 
of  the  wheel,  running  on  the  body  of  "~~ 
swltch.  Is  forced  around  the  curve.  Uuon 
it  Is  desired  to  Send  the  car  along  the 
straight  track  the  switch  tongue  Is  pushed 
"  the  outside  of  the  groove  and  the  flange 


ontlni 


.    the 


_       .._.    It  usually  has  no 

movable  parts,  but  consists  of  a  body  cor- 
responding In  shape  to  that  of  the  switch 
but  having  two  flangeways  cut  In  its  upper 
surface,  one  following  the  gage  line  of  thr 
straight  track  and  the  other  the  gage  11m 
of  the  curve.  It  Is  designed  In  connection 
with  the  switch  lying  opposite  to  it  so  that 
when  the  switch  Is  set  for  either  direction 
the  flanges  of  the  wheels  opposite  to  those 
passing  through  the  switch  will  *-■■--  - 
corresponding  flangeway  In  the  _ __.. 

In  general,  a  special  track  work  layout 
consists  of  a  number  of  switches,  mates 
and  frogs  connected  by  pieces  of  accurately 
bent  rail  and  the  chief  differences  between 
the  various  types  In  use  consist  In  thi 
method  of  manufacturing  these  switches 
mates  and  frogs.  There  are  three  genera 
methods  by  which  such  pieces  are  con- 
structed: First  by  bolting  together  a  num- 
ber of  properly  curved  rails  to  form  thi 
body  of  the  piece,  second  by  pouring  molten 
metal  around  properly  curved  pieces  of  rail 
In  order  to  hold  them  In  position,  and  third 
by  making  the  entire  piece  as  one  solid 
casting. 

There  Is  considerable  variation  In  the 
actual  work  under  each  of  these 

In  the  first  type  rivets  or  the  el< 

welder  may  be  used  In  constructing  the 
piece,  but  a  piece  made  In  this  way  Is 
ueually  referred  to  as  "built  up."  When 
the  second  type  Is  composed  only  of  the 
pieces  of  rail  and  holding  metal,  It  Is 
usually  referred  to  as  "cast  in."  In  this 
second  type,  however,  It  Is  usually  neces- 
sary to  Insert  a  wearing  plate  of  hard  steel, 
generally  referred  to  as  manganese  steel, 
at  all  points  where  gage  lines  meet  or 
Intersect  in  order  to  increase  the  wearing 
life  of  the  piece.  Such  pieces  are  known 
as  "hard  center"  pieces  and  are  referred 
to  as  "cast  Iron  bound"  or  "cast  steel 
bound"  according  to  the  metal  uaed  a 
binder.    In  the  third  type  the  castings 

frequently     made     entirely     Of     mangai 

steel.  In  which  case  they  are  referred  to 
as  "manganese  steel  castings."  However, 
they  sometimes  are  made  of  cast  steel 
with  a  manganese  steel  wearing  plate  in- 
serted at  the  points  of  greatest  wear  and 
such  pieces  are  referred  to  as  "hard  center 

Manufactui 

American   Frog  &  Switch   Co..   The.   1028 

Main    St.,    Hamilton.    Ohio.      "Ameri- 

Buda  Co.,  The,  Harvey,  III. 

Cleveland   Frog   A   Crossing  Co..   Cleve- 

Conley  Frog  A  Switch  Co.,   Bodley  Ave., 


Ramapo    Iron     Works,    Hlllburn,     N.    Y. 

"Ramapo." 
St  Louts  Frog  A  Switch  Co.,  8600  Easton 


i   H,    Cincinnati, 


Weir   Frog   Co. 
Ohio.' 

Wharton,  Jr.,  A  Co.,   Inc.,  William.   BBS- 
ton,   Pa. 

TRACK  WORK,  TANGENT,  FOR  ELEC- 
TRIC RAILWAYS,— Tangent  or  straight 
track  as  butlt*by  street  railways  on  their 
paved  lights  of  way  has  developed  along 
quite  different  lines  from  the  open  track 
usually  built  by  steam  railroads  and  In- 
terurban  electric  lines.  These  differences 
have  developed  almost  entirely  from  the 
fact  that  the  right  of  way  In  streets  must 
be  kept  paved  In  order  that  the  entire 
street  may  be  available  for  vehicular  traf- 
fic. 

In  earlier  days  low  tee  rails  were  used, 
but  these  rails  were  so  low  as  to  render 
paving  the  right  of  way  with  any  form  of 
block  paving  almost  impossible  and  as  a 
result  the  high  tee  rail,  usually  about  7 
Ins.  high,  was  developed.  Such  rails,  how- 
ever, proved  unsatisfactory  on  streets  hav- 
ing heavy  vehicular  traffic  as  the  vehicle 
wheels  tended  to  follow  along  the  side  of 


iditlon. 


:   lower   than   the   rail   head   I 


.  but  with  the  Increase  In  vehicu- 
lar wheel  loads  and  with  the  weakening 
of  the  Jnun  portion  by  wear  the  tram  be- 


ltfe   of   the   rail   I ....    _...    

traffic  had  been  obtained. 

To  overcome  this  difficulty  and  Some 
others  of  a  minor  nature  a  new  type  of 
girder  rail  with  a  lip  instead  of  a  flat 
tram  for  carrying  the  vehicular  load  waa 
developed.  This  rail  has  a  greater  amount 
of  metal  used  to  support  the  vehicular 
load  and  the  metal  Is  so  placed  as  to  be  of 
more  value  structurally  In  supporting  the 
load.     This  Is  the  type  of  rail  now  In  moat 


it  is  often  called  grooved  rail  because 
it  has  a  continuous  groove  for  the  car- 
wheel  flange. 

Since  track  of  the  type  referred  to  above 
must  carry  not  only  the  car  but  also  the 
vehicular  traffic  and  give  a  solid  support 
for  the  pavement,  a  heavier  foundation 
has  also  been  developed  and  a  stronger 
fastening  Is  generally  used  to  hold  the 
rail  to  the  tie.  The  types  of  foundations 
developed  are  very  numerous,  but  In  gen- 
eral  they  contain   a   considerable   amount 

"'    Tte   and   are   sometimes   of   solid 

with  steel  ties  and  clip  fasten- 
iiiHB  iut  attaching  the  rails  to  the  ties. 

The  tangent  open  tracks  of  lnterurban 
electric  railways  are  built  substantially  of 
the  same  general  construction  as  the  cor- 
responding tracks  of  steam  railroads  oper- 
ating similar  loads  at  similar  speeds,  ex- 
cept that  electric  railway  tracks  are  heavily 
bonded  to  provide  adequate  conductance 
at  the  Joints  Tor  the  return  power  current. 
'  TRACKLESS  TRAIN.— Trade  name  for 
eleatrlc  tractors  manufactured  by  the  Mer- 
cury Mfg.  Co.,  4118  S.  Halsted  St..  Chicago, 


Washington  St.,  Chicago,  III.    Manufacturer 
of   lubricating  olle  and   g 
established   1911,      ~ 


1    greases.      Business 


Warren     Pease;    vice-president,    James    T. 
Fales;   secretary,   M.   Kuffel. 

TRACTORS,  ELECTRIC— The  electric 
tractor  Is  used  for  general  hauling  of  an 
kinds  of  material.  The  tractor  is  not 
designed  to  carry  any  load  Itself,  but  only 
to  pull  a  string  of  loaded  carts  or  can 
of  any  description.  It  Is  very  powerful. 
compact  and  simple  In  control  and  opera- 
tion.    The  tractors  run  at  a  speed  of  from 

5    to   I    miles    per   hour  . 

of    pulling    loads    up 


16%    grade*. 


railroad  depots,  for  hauling  freight  from 
the  train  or  boat  to  the  storage  rooms  at 
terminals,  docks  and  warehouses,  for  con- 
veying raw  materials  from  storage  to  shop* 
in  Industrial  plants,  or  finished  articles  to 
shipping  rooms,  etc.  Their  speed  and 
flexibility  has  made  them  superior  to  other 
handling  methods  which  are  limited  by 
the  speed  of  manual  labor  or  confined  to 
haulage  of  ono  material,  or  to  a  definite 
path  as  when  rails  are  used. 
M  s  u  u  f  a  c  turars : 
Automatic  Transportation  Co.,  Ml!  Main 

St.,    Buffalo,    N.    Y.      "Automatic" 
Baker    R    &    L    Co.,    Cleveland,    Ohio. 

"BRL." 
Ruda  Co.,   The,   Harvey,   HI. 
Canadian  General  Electric  Co.,   Ltd.,  Ill 

'Ring  St.,  W-.  Toronto.  OnL,  Can. 
Couple-Gear       Freight- Wheel      Co.,      U60 
Buchanan   Ave.,    S.    W.,   Grand  Rapids, 
Mich. 
Cowan     Truck     Co.,      Dorchester,     Masa. 

"Universal." 
Crescent  Truck  Co.,  The,  10  Church  BL, 

New   York,    N.    Y. 
Electric     Tractor     Co.,     Gt     W.     Jackson 

Blvd.,_  Chicago,   01. 
Btwell-Parker     Electric     Co..     4121     St 
Clair    Ave.,    N.    E.,    Cleveland,    Ohio. 

Industrial  Truck  Co.,  Division  of  Cowan 
Truck  Co.,  Holyoke,  Mass.     "I.T.C." 


Lakewood    Engineering-  Co,,     Cleveland, 

Ohio.    "Tier-Lift." 
Lansden  Co.,  Inc.,  The,  Danbury,  Conn. 

"Lensden."' 
Mercury    Mfg.    Co.,    4119    S.    Halsted    St. 

Chicago.  111.     "Trackless  Train." 
WALKER    VEHICLE   CO.,    Ell   W.    Nth 


'  the  car  loads  but  also  a  metal  I 
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TRANSFORMER 


la  a;  Towna  Mfg.  Co.,  Stamford,  Conn. 


ling  Mfg.  Co.,  a.    ' 


[   W.  Monroe 


It,  Chicago,  ill 

ADI  JOURNALS  OR  PAPERS,  ELEC- 

:AL— See  Periodicals,  electrical,  for  a 
lets  list  Of  American  and  Canadian 
1cal  weeklies  and  monthlies  having  a 


fOE- MARKS.  —  Distinctive  markn 
i  Identity  goods  as  those  of  a  par- 
r  trader  and  which  distinguish  them 
other  goods  of  a  similar  nature  can 
Sintered  as  trade-marks  In  the  United 
i    Patent    Office     under     certificates 

run  for  20-year  periods  and  which 
if)  renewed,  If  the  mark  la  still  In 
To  be  registrable,  the  mark  must  be 
:tivc,  must  He  affixed  to  the  goods 
e  containers  In  which  the  goods  are 
d),  and  must  already  have  been  used 
P merits  across  state  borders. 
re  being  registered,  each  presented 
Is  first  examined  as  to  its  apparent 
f  and  Is  reproduced  In  the  ''Official 
e"  of  the  United   States  Patent  Of- 

give  the  required  10-day  notice  to 
ibllc  as  to  the  intention  of  the  ap- 
to  monopolise  the  mark  for  a  given 
if  goods.     If  no  opposition   is  duly 

or  properly  substantiated,  the 
ition  certificate  Is  then  Issued. 

such  registration  applies  only  to 
icular  class  of  goods.  It  being  as- 
thst  goods  of  different  types  Or 
sually  hailing  from  different  classes 


distributors    could 

one  another.     To  facilitate 
of   applications    by 


d   with 

imlnatit..    __    _.„ _ 

Office  employees,  as  well  as  the 
iff     for     possible     anticipations    by 

the  Trade-Mark  Division  of  the 
Office  has  sorted  merchandise  into 
isif]  cations  Including  "Class  21 
il  Apparatus,  Machines  and  Sup- 
Applications  must  be  accom- 
]y  specimens  or  facsimiles  of  tht 
a  actually  used,  and  by  a  formal 
reproducing  the  same,  the  gen- 
csdure  being  allied  to  that  con- 
*lth   patent  applications. 

the  long  dominating  Trade- Mark 
■ebruary  20,  1906.  marks  were  not 
le  If  they  were  clearly  descriptive 
iphlcal  without  being  displayed  li 


lal   i 


=ent  s 


s  this 


proved  increasingly  eer- 
ez  miners  of  goods  as  many 
:oun tries  (and  particularly  those 
1  and  South  America),  permit  the 
re  applicant  to  register  any  mark 
a  nonresident  from  registering  s 
lch    he    has    not   first   registered 


To    r 


■    this 


the  Act  of  March   19,    1M0.   „_.. 

descriptive      and      geographical 

be  registered  also  In  the  United 
tent  Office  when  they  have  been 
le  use  for  at  least  twelve  months. 

nent  of  even  unregistered  marks 
opped  by  proceeding  under  cam- 
rights  In  local  courts,  but  a 
iatratlon  gives  the  Federal  Courts 
l  and  generally  enables  the  user 
-k  to  suppress  Imitators  without 

litigation  by  merely  presenting 
procured  copy  of  his  rcgistra- 
cate  at)  attesting  his  rights.  If 
rer  persists,  the  registrant  can 
leial  Court  enjoin  the  latter  and 
damages,  particularly  if  he  has 
lOtleo,  "Reaiatored  u7  S.  Patent 
h    his   mark. 

iployed  for  dlrscting  trade  con- 
award  one  source,  everv  trade- 
t  part  of  the  "good  will"  of  Its 


electrical  concerns  la  relatively  much 
smaller  than  In  many  other  Unas. 

TRADE      SCHOOLS^A     list      of     trade 

schools  teaching  various  branches  of  elec- 
trics.!  work    lB    slven     under    Education, 

_    _     _-_  for 

ceaar  poiee  ana  poets  manufactured  by 
Burk  &  Co.,  Spokane,  Wash. 

TRAHERN.  Trade  name  for  electric 
pumps  manufactured  by  the  Trahern 
Pump  Division,  George  D.  Roper  Corp., 
Rockford,  III. 

THAI  L.— Trade  name  for  electrolytic 
copper   and    sine    produced    by    the    Con- 


under  the  head  of  "good  will," 
valued  Jointly  with  patents  and 
iod  will  resulting  from  general 
However,  the  rules  issued  In 
Treasury  Department  In  con- 
]  Income  Taxes  permit  no  de- 
if  the  value  of  trade-marks, 
allowed  .  In    the   case    of   unex- 


Dthersi  to  use  the  same  mark 
>t  made  or  furnished  by  him. 
ipsa.  Being  closely  allied  to 
the  rlarhts  to  a  trade-mark 
•Id  apart   from  the  " — 


no  other  line  where  such 

neen     more    carefully   selected 

*  actively    used,    although    the 

r*rlnte      and     of     Labels     also 

the    T.T.     B.   Patent   Office   by 


ada,   Ltd.,   Tralti   B.   C,   Can. 

TRAIN  DISPATCHING  BY  TELE- 
PHONE,—See  Dispatching  of  railroad  trains 
by  telephone. 

TRAIN  DISPATCHING  EQUIPMENT, 
TELEPHONE.— The  equipment  used  in 
telephone  train  dispatching  consists  or  spe- 
cial calling  keys  and  selectors  for  use  In 
the  terminal  offices.  These  equipments  are 
made  for  both  a-c.  and  d-c,  systems.  In 
addition  to  these  there  Is  used  a  large 
amount  of  standard  telephone  apparatus, 
including  repeating  coils,  retardation  colls, 
condensers,  switches,  etc.  The  selector, 
however,  la  one  of  tste  most  Important 
articles.  See  Switches,  train  dispatching, 
selector.  Also  see  Dispatching  of  railroad 
trains  by  telephone. 

TRAIN  DISPATCHING  SYSTEMS, 
TELEPHONE.— A.  telephone  line  la  pro- 
vided which  runs  the  length  of  a' division, 
with  a  way  station  wherever  needed.  The 
train  dispatcher  wears  a  head  receiver  So 
that  any  operator  can  speak  to  him  at 
any  time  without  signals.  He  can  call  any 
operator  by  selectors,  one  at  each  station, 
arranged  to  ring  only  the  bel!  of  the  de- 
sired station.  It  is  an  extreme  case  of 
party  line,  40  or  more  stations  being  on 
the  line.  The  way  stations  talk  by  local 
battery. 

Manufacturers: 

Brie  Tool  Works,  The,   11th  and  Franc 


Signal    Co.,    Garwood, 


Washington 


Streets,   Brit 

Hall    Switch 
N.  J. 

KELLOGG  SWITCHBOARD  &  SUPPLY 
CO.,  Adams  and  Aberdeen  St*.,  Chi- 
cago, IIL     (See  display  adv.,  Page  1127.) 

Railway  Telephone  Mfg.  Co.,  9  a  Clin- 
ton  St.,   Chicago,   HI.     "Telegraphone." 

TRAINING,  ELECTRICAL.— See  Educa- 
tion, electrical. 

TRALU  CO-— Trade  name  for  lubricating 
oil  and  pease  manufactured  bv  Che  True- 
st,.  Chicago,    iff 

TRANSATLANTIC  —  Trade  name  for 
radio  receivers  manufactured  by  C. 
Brandes,  Inc.  32  Union  Sq.,  New  York, 
N.    Y. 

TRANSCONTINENTAL  OIL  CO.— Bene- 
dum  Trees  Blag,,  Pittsburgh,  Pa.  Manu- 
facturer of  transformer  and  lubricating 
oils.    Refinery.  Tulsa,  Okla. 

TRANSFER  TABLES,  ELECTRIC— See 
Tables,  transfer,  electrically  operated. 

TRANSFORMER.— The  transformer  Is 
used  to  transform  electric  voltage  or  cur- 
rent from  one  value  to  another.  It  operates 
through  a  varying  magnetic  flux  and  with- 
out mechanical  motion;  for  the  latter 
reason  It  Is  commonly  called  the  static  or 
stationary  transformer,  although  these  ad- 
jectives are  technically  superfluous.  The 
change  is  usually  from  a  high  voltage,  such 
as  Is  moat  economical  for  transmission, 
to  a  relatively  low  one  suitable  for  use 
In  lighting,  motor  operation,  etc.  An  Im- 
portant, though  teas  frequent,  application 
Is  to  raise  the  voltage  from  that  of  the 
generator  to  a  value  suitable  for  long- 
distance transmission.  Transformers  are 
also  used  for  changing  from  one  value  of 
*    .„    ,.. ..:...     _.   ._    Btreet-lujfttlng 


■   another,   as   I 


o  alternating- 


systems. 

former  limits  Its .         ._.  ._  

current   systems    and    It    cannot   be   used 
with   direct   currents.     Transformers   may 

be  classified   according  to  function,   service 
or  construction.     Details  will  be  found  be- 


Censtructten.     Ths  transformer    _.. 

of  a  core  built  up  of  a  special  grade  of 
sheet  steel,  around  which  are  wound  the 
two  circuits,  the  primary  and  the  sec- 
ondary. The  primary  winding  Is  that 
which  Is  connected  to  the  supply  circuit, 
the  secondary  that  which  supplies  energy 
to  the  load.  These  circuits  must  be  ade- 
quately Insulated.  Been-  usually  consists 
of  two  or  more  coils  which  may  be  con- 
nected either  in  series  or  In  parallel.    The 


atse  of  the  conductor  of  which  the  coils 
are  made  Is  proportioned  to  the  current 
to  be  carried.  The  core  Is  rectangular  or 
of  certain  other  special  shapes,  but  al- 
ways forms  a  closed  magnetic  path  or  cir- 
cuit threading  through  both  the  primary 
and  secondary  colls. 

For  mechanical  protection,  as  wall  as  to 
assist  In  the  dissipation  of  beat,  the  trans- 
former Is  usually  enclosed  In  an  Iron  case 
or  tank  filled  with  an  Insulating  olL  Ter- 
minals and  devices  for  handling  and  sup- 
port complete  the  design. 

Electrical  Operation.  When  ths  primary 
_,  — .,  .....    .      __   a_c_   gygtan,   of 


the  flux  cuts  through  the  turns  of  the 
secondary  winding  and  produces  an  elec- 
tromotive  force  In  them. 

Since  the  primary  and  secondary  wind- 
ings are  cut  by  the  same  flux,  the  same 
e.m.f,  will  be  set  up  In  each  turn  and,  the 
turns  being  In  series,  the  ratio  of  the 
primary  and  the  secondary  no-load  e.m.f.'s 
will  be  the  same  as  the  ratio  of  the  num- 
bers of  turns  In  the  two  colls.  Thus,  by 
this  ratio  of  turns,  the  voltage  which  the 
transformer  will  give  at  its  secondary  ter- 
minals is  determined.  As  the  e.m.f.  Induced 
Is  proportional  to  the  product  of  turns 
times  flux,  a  certain  number  of  primary 
turns  must  be  supplied  for  any  given  line 
e.m.f.  in  order  to  avoid  too  high  a  magne- 
tic density  and  excessive  heating.  From 
this  It  follows  that  a  transformer  should 
not  be  used  for  a  voltage  much  above  that 
for  which  it  is  designed.  It  also  follows 
that,   If  the   two   colls  of  a  primary  wlnd- 


= „ — „ ...e  coil. 

a  third  or  neutral  wire  can  be  connected 
to  the  Junction  of  the  two  colls  and  the 
transformer  used  to  supply  an  EMI  son 
three- wire   system. 

As  the  losses  in  a  transformer  are  very 
small  the  efficiency  is  high,  running  even 
above  99*  in  large  sires.  As  a  -useful  ap- 
proximation, therefore,  the  following  rela- 
tion Is  often  assumed:  Primary  voltage  X 
primary  current  =  secondary  voltage  X 
secondary  current.  From  this  It  follows 
that  the  currents  vary  approximately  In- 
versely with  the  number  of  turns  In  the 
colls,  or  Inversely  with  the  ratio  of  voltage 
transformation. 

While  the  voltage  at  the  secondary  ter- 
minals drops  slightly  when  the  current  is 
increased,  the  regulation  Is  in  general  very 
good,  thus  adapting  the  transformer  to 
constant -potential  service.  The  power- 
factor  of  the  loaded  transformer,  as  It 
affects  the  supply  system,  is  practically  the 
same  as  that  of  the  load  on  the  secondary. 

Temperature  Rise  snd  Methods  Of  Cool- 
ing.    In  spite  of  their  high   efficiency,   the 


s  of  t 


sary  devices  for  disposal   of  the  h ... . 

duced,  especially  In  the  case  of  the  larger 
Rises.  Transformers  are  air,  oil  or  water- 
cooled.  Air-cooling  Is  used  where  the  trans- 
former body  Is  not  Immersed  in  oil.  Air 
Is  blown  through  ducts  within  the  body 
of  the  transformer.  This  method  Is  not 
used  above  85.000  volts.  In  oil -cooled 
transformers,  convection  currents  In  the 
oil  are  depended  upon  to  carry  the  heat 
from  the  iron"  core  and  coils  to  the  case, 
from  which  It  Is  dispersed  to  the  surround- 
ing air.  As  the  sise  of  transformers  In- 
creases, corrugations  are  first  added  to  the 
tanks  and,  In  the  largest  sfies.  special  out- 
side radiators  are  used.  The  height  of 
the  tank  is  also  Increased  to  provide  a 
large  storage  space  for  oil,  more  radiating 
surface  and  more  rapid  convection.  In  the 
case    of    water- cooling,     water    Is    forced 


through  a  coll  of  copper  tubing  located  In 
the  ofl  above  the  body  of  the  transformer. 
For  outdoor  service  oil  cooling  Is  generally 


TRANSFORMER  BREATHING  VENTS. 

-Bee  Breathing  vents,  transformer. 

TRANSFORMER  BUSHINGS,  HIGH- 
TENSION  TERMINAL.  —  See  Bushings, 
high-tension     terminal     for     transformers, 

TRANSFORMER  CASE  a— See  Cases, 
transformer. 

TRANSFORMER  COILS.  —  See  Colls, 
transformer. 

TRANSFORMER  COILS  COOLING.  ~ 
See  Colls,  cooling,   transformer. 

TRANSFORMER.-    CORE     TYPE The 

una    refers    to    the    relative    position    of 


Google 


TRANSFORMER 
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TRANSFORMERS 


ding  two 
;  colla  are  cylindrical  and  rela- 
tively long.  They  are  divided,  part  being 
on  each  leg,  and  one  coll  Is  Inslda  the 
other.      This    type    has    the    advantage    of 

;t 

the    bei 

TRANSFORMER     CORES. —  See     Cores, 

TRANSFORMER  CUTOUTS— See  Fusea, 
transformer,   primary. 

TRANSFORMER,    DRY    TYPE.— This    Is 

not  oil- insulated,  and  Is  used  without  a 
closed  lank,  though  it  may  be  enclosed  with 

principally  for  instrument  use  or  of  the 
constant -cur  rent  type.  Air-blast  trans- 
formers are  really  of  this  type,  though  not 
generally  bo  described. 

TRANSFORMER,  INDOOR  TYPE.— One 
not  Bulled  to  outdoor  use.  It  need  not  be 
weatherprc   * 


freezing 
bushings  n. 


not    be    provided    for.      T 

tot  be  designed  for  wet  si 

Included   in  this  type  a 


cept  In  warm  climates,  and  all  dry  types 
built  without  a  core. 

TRANSFORMER,  LIGHTING — A  small 
to  medlum-slxed  distributing  transformer, 
with  two  110-volt  secondary  colls,  usually 
connected  in  series,  for  a  three-wire  Edi- 
son system.  This  Is  designed  primarily  for 
Incandescent  lighting. 

TRANSFORMER,  LOW  VOLTAGE.— 
The  National  Electric  Code  specifies  poten- 
tials up  to  600  volts  ae  low  voltage.  Not 
all  the  transformers  coming  within  this 
range  are  commonly  called  low- voltage, 
rather  those  whose  primary  voltage  Is  110 
or  220  and  whose  secondary  voltage  Is  con- 
siderably below  110  volts.  Such  trans- 
formers are   usually  special  types,  such  as 


thawl 
TRANSFORMER     ■ 


,     Oil, 
TRANSFORMER,      OIL-FILLED. 


nsfiirni 


for    ( 

11 -rule'.: 


dlstrlbutloi 


TRANSFORMER  OIL  FILTERS See  Oil 

Alters,  dehydrators  and  purifiers. 

TRANSFORMER,  OUTDOOR  TYPE.— 
Oil- filled  transformers  usually  of  large 
else  and  for  high  voltage,  designed  for 
use  in  outdoor  substations.  The  tanks  are 
weatherproof  and  the  terminals  made  for 
adequate  Insulation,  when  wet.  Except 
for  use  In  warm  climates,  the  self-cooled 
type  Is  used,  and  on  account  of  the  large* 
size,   special   cooling  devices 


:    for 


rally 


a  dap  tli 

These  are  usually  known  as  distributing 
transformers. 

TRANSFORMER,  PORTABLE. —  A  cur- 
rent or  voltage  transformer  designed  to 
be  carried  about  and  used  for  temporary 
connections  in  testing.  See  Transformera, 
current,  portable  and  Transformers,  poten- 
tial,  portable. 

TRANSFORMER,  ROTARY.  —  A  name 
sometimes  applied,  formerly  more  frequent- 
ly  than   at   present,    to  a  synchronous   or 


the 


nrfac 


>    the    I 


phere  and  thus  to  provide 
cooling.  In  large  alien  corrugations  in  the 
tank  are  necessary,  and  In  the  largest,  spe- 
cially designed  radiators.  Extra  Tielght  Is 
also  given  to  the  tank  so  as  to  provide  oil 

Hon.        See     Transformers,     radiator     type, 
self-cooling. 

TRANSFORMER,  SHELL  TYPE.— This 
name  refers  to  the  relation  of  the  core  and 
colls.  The  laminations  of  the  core  are 
built  up  around  the  colls  so  that  when 
finished  the  coils  thread  through  two  holes 
In    the   core.      A   double    magnetic   circuit 


around  the  colls  Is  thus  formed.  The  colls 
are  generally  flat,  and  the  primary  and  sec- 
ondary coils  are  alternating  so  as  to  re- 
duce the  magnetic  leakage.  This  gives  a 
mechanically  strong  construction,  and  le 
easy  to  Insulate  for  high  voltages.  It  le 
difficult  to  take  down  for  repairs,  and  the 
colls  being  largely  inalde  the   *    ' 

are  ha——   •-      '   '        '    

■hell  t._  _       ..  ..        _  ....    . 

circuits  around  the  colls,  arranged  in  two 
pairs  at  right  angles  to  each  other  and 
joining  at  the  center.  The  thickness  of 
the  Iron  is  thus  reduced,  more  of  the  colls 
Is  exposed  and  a  symmetrical  arrangement 
is  produced.  In  some  cases  the  colls  are 
cylindrical  and  placed  one  Inside  of  the 
other.    This  doea  not  offer  the  difficulty  in 

dinary   form. 
TRANSFORMER    SOCKF.TS.— Sec    Bock- 

TRANSFORMER,  STATIC— A  name  ap- 
plied to  ordinary  transformers  without 
moving  parts,  to  distinguish  them  from 
special   forms  of  the  general  f ' 


TRANSFORMER  THERMOMETERS,  — 
tee  Thermometers,  for  generators,  motors, 
rans formers,  etc. 

TRANSFORMER,  THREE-PHASE — This 

he   three   phases,    wound  on  a  single   core 


log  In 


?   loss 


arate  single-phase  transformers  which  It 
replaces.  On  the  other  hand,  damage  to 
one  set  of  colls  throws  the  whole  three- 
phase  transformer  out  of  service. 

TRANSFORMERS,  AIR-BLAST.— These 
are  cooled  by -forcing  air  under  a  pressure 
of  Yi  to  1  ounce  through  ducts  arranged 
throughout  the  windings.  Absence  of  oil 
insulation  limits  their  use  to  about  31.000 
volts.  They  have  the  advantages  of  less 
fire  risk  and  smaller  outside  dimensions. 
The  rating  Is  limited  only  by  the  cost  of 
forcing  a  large  volume  of  air  through  the 
windings.  They  may  be  arranged  so  that 
the  temperature  In  the  hottest  part  of  the 
winding  may  be  kept  safely  low.  Motor- 
driven    blowers    usually    furnish    the    blast. 


-ail way   substations. 
Manufacturers: 
A 11  la-  Chalmers      Mfg.       Co.,      Milwaukee, 

Wis. 
Becker      Electric     Works,      S05B      Lincoln 


,ECTRIC  CO.,   1 
.-Erie,  Pa. 


Canadian  General  Electric  Co.,  Ltd.,  212 
King   St.,    W.,    Toronto,   Ont.,    Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont.. 
Can.      ■■Westlnghouse." 

GENERAL.  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  See  description  under 
Transformers,  high -tension,  power.— 
Adv. 

Liberty  Electric  Corp.,  Port  Chester,  N. 
T. 

we;-tinghouse  electric  &  mfg. 
CO..  East  Pittsburgh,  Pa.  (See  dis- 
play  adv..   pages   1395-1402.) 

TRANSFORMERS.     AUTO— .Sea     AutO- 

TRANSFORMERS,     BELL-RINGINQ— A 

small  low-voltage  transformer,  usually  oper- 
ated on  standard  a-c.  lighting  circuits 
The  secondary  of  the  transformer  gives 
from  4  to  SO  volts  and  its  current  Is  used 
'«'  ringing  bells,  operating  annunciators, 
in,  and  similar  purposes.    It  thus  takes 


The  primary  is  usually  wound  for  110  volts, 
50  cycles,  and  Is  permanently  connected  to 
the  line.  The  magnetising  current  Is  gen- 
erally  so    small    that   by  Itself  It   doea   not 

These    transformers    have    come    Into    ex- 
tensive use  because  of  their  reliability  and 
low  operating  cost. 
Manufacturers; 
Air- Way  Electric  Appliance  Corp.,  Toledo, 

Ohio.     "Arrow." 
Amrevo    Electric    Co..    2309    Archer  Ave., 

Chicago,   III.  .  "Slgtialiite." 
Becker  Electric  Works,  3045  Lincoln  Ave., 
Chicago.    III.      "Pep,"    "TrlvOlL"      {Ex- 


clusive distributor,    Peerless  Light  Co., 
6SS  W.  Washington  Blvd.,  Chicago.  111.) 

Betts  A,  Belts  Corp..  511  W.  42nd  SL, 
New  York.  N.  T.     "B.  &  B.."  "Vim," 

Canadian  General  Electric  Co.,  Ltd..  112 
King  St.,  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont, 
Can.     "  Westing  house.  ■ ' 

Connecticut  Telephone  &  Electric  Co., 
Merlden,    Conn.      "Connecticut." 

Dongan  Electric  Mfg.  Co..  29ST  Franklin 
St..  Detroit,  Mich. 

DURALbCTRIC  CORP.,  Jamestown.  N. 
Y. 

Electric 
Church  . 

Electrical  Product 
St.,   Providence.  R.  I. 

Elektro  Mfg.  Co.,  The\  4612-4644  Ravens- 
wood  Ave.,  Chicago.  III.     "Empire." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  "Wayne."  Made  In  house- 
hold and  heavy-duty  sizes.  The  house- 
hold slx±  Is  connected   to   the  standard 


Control    Co..     The.     2711 
"       1,  Ohio.     "King." 
""     69  Sprague 


duty    type    Is    made    I 


es,  50  a 


1    100   Vl 


two    standard 

_.  - ,  ..i  clubs,  hotels,  large  apart- 
ment houses,  lire  stations,  factories 
and  mines.  O-E  Wayne  Bell  Ringing 
Transformers  are  inexpensive,  easy  to 
Install.  consume  '  an  Infinitesimal 
amount  of  current,  and  last  Indefinitely. 
They  are  approved  by  the  Underwrit- 
ers' Laboratories.  Other  G-E  Trans- 
former Specialties  are  displayed  on 
page  1218.— Adv. 

Haas  Electric  A  Mfg.  Co..  The  R..  305  K 
Monroe  St.,  Springfield.  III.     "Adams." 

JEFFERSON  ELECTRIC  MFO.  CO..  42« 
S.  Green  St..  Chicago.  Ill,  The  Jeffer- 
"-      of  bell-ringing  transformers  la 


i 


from 


from  25  to  125  watts, 
and  Is  the  only  complete 
line  listed  by  the  Na- 
tional Board  Of  Fire  Un- 
derwriters. Our  "Ju- 
nior"   type   (Illustrated) 


t  popu- 


H 


HNI  ,,,na.r       -, as    used    in 

sail  ninger  ordlnarv  residence  or 
apartment  service.  The  heavier  trans- 
formers are  designed  to  take  care  ot 
large  Installations  and  operate  a  num- 
ber of  bells  and  signal  devices.  Our 
engineering  staff  Is  at  yotir  disposal- 
put  your  transformer  problems  up  to 
us.— Adv. 


i  Radio  Mfg.  Co.,  Inc.,   Flett  J 


Miller  Co,,  Bertrand  F„  High  and  Canal 
Sts  Trenton.  N.  J.  "Vim.  '  "Hercules." 
(Exclusive  dlatrtbutor,  Betta  ft  Betts 
Corp.,   Bll  W.    42nd   St.,   New   York,   N. 


PITTSBURGH  TRANSFORMER  CO.,  Co- 

lumbua    and    Preble   Aves.,    Plttaburgh. 

Pa.     ■■Pittsburgh." 
Ri  Henhouse    Co..     The    A.    E.,     Honeoye 

Falls,  N.  Y.     -'Rltco." 
Standard    Transformer    Co.,     The.     Dana 

Ave.,  Warren,  Ohio.    "Standard." 
STATES    CO..     THE,    71    Francis     Ave.. 

Hartford,    Conn.      The    "Alert",    ■the 


Alert   Ball   Ringing   Tranaformar 
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rlijig    Electrical     Corp..     2711     Church 
v.;..  Cleveland.   Ohio. 
■minal  Eleclrlc  Co.,  685  11th  Ave., 
ork,  S,  V. 


[TBI)  KLECTRIC  APPARATUS   CO. 
.fi-JJ  Cuhmous  Ave.,  Boston,  "" 
S.  E.  M.  Co..  BOB  "    - 


.   «nd  St.,   New 
£  Chambers  St. 


STINGHOI'SE    ELECTRIC    ft    MFQ. 
)„    East    Pittsburgh.     Pa.     (See     " 
ay  mlv.    pases   1J95-1402.) 
.NSF0RMER9,    CABLE    TKSTINQ.— 


but    deliver 


s  balanced  by 

re  movable  and  balanced 
may  be  used 

....  _..  ...[ether.  Wil 
r  Impedance  they  a 
apart.  When  loaded  to  the  max. 
they  are  drawn  near  together  and 
tfmum  e.  m.  f.  Is  generated,  sendlnr 
current  through  the  high  lmpedanci 
load.  When  the  Impedance  Is  de 
as  by  cutting  out  aeries  lamps,  thi 
Increases  a  little;  It  thus  exerts  at 
id  force  between  the  coils,  which 
'"     s  decreasing  * 


■luceil    ii 


:ondary 


■  further  rise  of  the  current.  Such 
Increase  Is   needed   to  produce   the 

?tlon  that  the  current  is  practically 
within  the  working  range  of   the 

mer.  They  are  built  for  standat " 
of  *,   6.6,    T.G  and  10  amperes  an 

gh  as  110  lamps.    The  power-factc 


d  of  which  the  movable  coil  la 
.  while  counterweights  are  sus- 
■rn  the  similar  opposite  end.     For 


in  Mfg.  Co..  Albert  ft  J.  M.,  289- 
St..  Boston,  Haas. 
Electric  Works,  3056  Lincoln  Ave., 

in  'General    Electric  Co..   Ltd.,    112 

St..  W.,   Toronto,  OnL,  Can: 

n    Westlnghouse    Co.,    Ltd..    San- 


iptief 

inufactured;  one  for  station  use 
le  other  for  pole  mounting  for 
r  service.  (Bulletins  6S109  and 
See  adv.  pages  IMS-IMS.— AdV, 
SON  ELECTRIC  MFG.  CO.,  426- 
Green  St..  Chicago.  III. 
Electric    Corp..   Port  Chester.    N. 


Electric      Co..      Warren,      Ohio. 

ELECTRIC  APPARATUS  CO., 

Columbus  Ave.,   Boston.   Mass. 
ectric  Co.,  1S0-152  Chambers  St.. 
irk.    N.   Y.      "Viking;,"  "Veco." 
iHOUSE    ELECTRIC    ft    MFG. 
st   Pittsburgh,  Pa.     (See  display 

Res    1395-1403.) 

)RMERS,  CURRENT.— Current 
s  are  transformers  of  from  26 
Lirmere  capacity  with  very  ac- 
tuation ratios,  and  used  to 
-reading  ammeter  or  wattmeter 

tents  on  a  high-current  circuit. 
Iso  used  for  operating  relays, 
:ers    and    other  purposes.      Five 

tie  standard  secondary  current, 

K    to    the  maximum   rating  on 

Two    or   more   Instruments 

nee  ted     in    series    on    the    sec- 
lf     the    transformer   Is    over- 


nf. 


loaded,  the  accuracy  of  

ratio  Is  affected.  The  Insulation  of  the 
Instruments-  from  the  high-voltage  circuit 
is  also  an  Important  function  of  this  trans- 
former. Where  used  for  this  purpose  pri- 
marily, even-ratio  or  one-to-one  transform- 
ers are  used;  they  have  the  same  number 
of  turns  on  the  primary  and  secondary,  and 
""" "  —     arefully  insulated  from  — "" 


other 


often   called 


TRANSFORMERS,     CURRENT,     PORT. 
able.— The   portable 


tempora 


Oni 


.   led  about  and  used 

lections  for  ammeters,  w! 

"   "  primary 


nectors  by  which  , 

colts  can  be  connected  in  series  or  parallel, 
thus  adapting  the  same  transformer  to  sev- 
eral current  transformation  ratios.  A  sec- 
ond style,  sometimes  called  a  "through" 
transformer,  has  no  primary  winding  but 
a  hole  through  the  center.  ThB  conductor, 
whose  current  is  to  be  measured.  Is  run 
through  this  hole,  thus  giving  a  primary  of 


t    alwi 


I    do- 


used in  t 

Manufacturer*: 

American  Transformer  Co.,  178-182  Em 
mett  St..  Newark,  N.  J.     "American.' 

"Custom  Made." 

Becker  Electric  Works,  106o  Lincoln  Ave. 
Chicago.  111. 

Brown  &  Pengllly,  607  E.  4th  St..  La 
Angeles,  Cal. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto.  Ont.,  Can. 

Canadian  Westl  nghous*  Co.,  Ltd.,  San- 
ford  and-  Myler  Sts.,  Hamilton.  Ont. 
Can.     "Westlnghouse." 

ESTERL1NE-ANGU5  CO.,  THB,  Lemck. 
Annex,  Indianapolis,  Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Transformers  which  meet 
the  demands  for  accuracy,  fl  suability 
and  portability.  (Bulletin  46030.)  See 
adv.    pages    1 S01 -1228.— Adv. 

Liberty  Electric  Corp.,   Port 


,   Bertrand  F.,  High  and  Canal 
sts..  Trenton,  N.  J.'    (Exclusive  distrib- 
utor, Betta  ft  Betts  Corp..  Bll  W.  42nd 
St.,  New  York.  N.  Y.) 
MOLONEY      ELECTRIC     CO.,     7th     and 

Hickory  Sts.,   St.   Louis,  Mo. 
Moloney    Electric    Co.    of    Canada,    Ltd., 

Windsor,  Ont.,  Can. 
Packard     Electric     Co.,      Warren,      Ohio. 

"Packard." 
Roller-Smith     Co.,     233     Broadway,     New 

York,    N.   Y. 
Viking    Electric    Co,     150-162     Chambers 
St.,  New  York,  N.  Y\     "Viking,"  "Vero." 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 

Ave.,  St.   Louis,    Mo. 
WE3T1NGHOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.,   pages  139 B- 1403.) 
Weston  Electrical  Instrument  Co.,  Waver- 

ly  Park,  Newark,  N.  J. 
TRANSFORMERS,  CURRENT,  PORT- 
ABLE,  CABLE-TEST  I  NO.  —  Cable-testing 
transformers  are  always  made  with  a  Bpllt 
core,  which  can  be  separated  Into  two 
parts,  thus  allowing  It  to  be  placed  around 
a  permanently  located  conductor  and 
clamped  together.  It  then  forms  a  trans- 
former with  a  single-turn  primary,  similar 
to  the  "through"  type  portable  current 
transformer.  In  determining  the  load  on  a 
feeder  or  part  of  a  distribution  network  it 
Is  often  a  decided  advantage  to  be  able 
to  do  so  without  opening  the  circuit  to 
Insert  an  Instrument.  The  cable- testing 
transformer,  enables  this  to  be  done.  Al- 
though Its  accuracy  Is  not  aa  high  as  that 
of  the  nonseparable  core  forms,  it  is  ample 
for  practical  purposes. 
Manufacturers: 
Becker  Electric  Works,  10GB  Lincoln  Ave., 


F..  High  and  Canal 


,  N.  Y.) 
MOLONEY      ELECTRIC     CO.,     7  th     and 

Hickory   9ts..    St.  Louis,  Mo. 
Moloney    Electric   Co.    of   Canada.    Ltd.. 


_  ,   111. 
&    Pengllly, 


.  CaJL 


F    E.    4th    St..    Los 


Chlca 

ral  Electric  Co.,  Ltd.,    212 

King  St.,  W„  Toronto,  Ont.,  Can, 

Canadian  Westlnghouse  Co.,  Ltd.,- San- 
ford  and  Mylar  Sts..  Hamilton,  Ont., 
Can.     ■■Westlnghouse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Cahle  testing  sets  of  vari- 
ous capacities  designed  to  withstand 
2.300  volts  between  windings  and  core. 
Transformer  is  provided  with  handle 
and  the  ammeter  with  carrying  case. 
(Bulletin  4603!).)  See  adv.  pages  1203- 
1223.— Adv. 

Liberty  Electric  Corp.,   Port  Chester,   N. 


Warren.     Ohio. 


Co.,  6400  Plymouth 


Packard     Electric     Co., 
"Packard." 

Roller- Smith     Co..     231 

York.  N.  Y. 
Wagner  Electric  Mfg.  ( 

Ave.,  St.  Louis,  Mo. 
WEST1NGHOUHK     ELECTRIC     &     MFG. 

CO..   East   Pittsburgh,   Pa.      (See   dis- 
play adv.  pages  1395-1402.) 
TRANSFORMERS,  CURRENT,  SWITCH-. 

BOARD.— Switchboard  current  transform- 
ers are  dry  type  or  oll-nlled,  the  latter  for 
very  high  voltage  work.     They  are  of  three 


.   The  "through" 


bolted  directly  Into  i 
type  is  similar  to 

Manufacturers: 

American  Transformer  Co.,  178-182  Em- 
melt  St.,  Newark,  N.  J.  ■'American," 
"Custom  Made." 

Becker  Electric  Works.  305S  Lincoln  Ave., 

Blown    &    Pengllly,    607    E.    4th    St.,   LoS 

Angeles,  Cal. 
Canadian    General  Electric  Co.,  Ltd..   212 


Canadian   Westlnghouse'  Co., 
ford    and    Myler    Sts..    Haml 


St..    South   Boston,    Mass. 
DUNCAN    ELECTRIC     MFG. 

fayette,   Ind. 
ESTERLINE- ANGUS  CO., 


.  Lemcke 


—   apolis.  Ind. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Switchboard  current 
transformers  are  supplied,  air  Insulated 
for  not  exceeding  15.000  volts.  Oil  In- 
sulated for  higher  voltages.  High  ac- 
curacy for  metering  purposes  Is  main- 
tained through  the  entire  line.  (Bui- 
— -    4(019.)      See  adv.    pages  1303-1223. 


—Adv. 


r  Co., 


,  Port  Chee 


Liberty  Elec 

Miller  Co..   Bertrand  F..  High  and  Canal 

Sts.,  Trenton.  N.  J.  naive  distrib- 

utor. Betts  &  Betts  Corp.,  511  W.  42nd 
St.,  New  York,  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7  th  and 
Hickory  Sts.,- St.  Louis,   Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd.. 
Wlndeor,  Ont.  Can. 

Monarch  Electric  Co.,  Ltd..  St.  Lawrence 
and  Waterman  Sts.,  St.  Lambert,  Que., 

Packard     Electric     Co.,     Warren,    Ohio. 

""   "    --Smith     Co.,     223     Broadway.     New 


,    Springfield. 


York,  N.  Y. 
SANGAMO    ELECTRIC   CO., 
III.     "Sangamo." 

Vlklng  Eleclrlc  <.o..  150-152  Chambers  St., 

New  York.  N,   Y.     "Vlklng,"   "Veco." 
WESTING  HOITSK    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.    pages   13B5-1402.) 
Weston  Electrical  Instrument  Co.,  Waver- 

ly  Park,  Newark,  N.  J. 
TRANSFORMERS,  DISTRIBUTING, 
STANDARD. —  These  are  used  for  the 
general  distribution  of  electrical  energy 
throughout  a  community.  They  are  usually 
of  small  to  medium  size  and  designed  for  a 
primary  voltage  of  2200  to  2100.  They  gen- 
erally  hav-    ■—-    '""'  — "    ■* —    ■■-"- 


ted     In    i 


■    In 


parallel,  the  former  for  110-220-volt.  three- 
wire  distribution.  They  are  often  provided 
with  auxiliary  taps  to  give  a  limited  range 
of  secondary  voltages.  While  usually  of 
the  pole  type,  subway  or  manhole  trans- 
formers may  also  be  Included  In  this  gen- 
eral class.  The  distributing  type  Includes 
a  very  large  perce   ' 


ietal    ; 


e  of  all  transft.. 
!  distributing  t: 
i  weatherproof  s 


erallv 


The  windings  and  magnetic  -..-..  — 
locked  in  position  by  means  o(  wrought  iron 
braces  welded  to  the  frame  and  bolted  to 
ink.  Oil-immersed  transformers  of 
If- cooling  type  are  the  most  common, 

■-      ■■   siphoning   —    "■-    :" 


Google 


TRANSFORMERS 


EMF  ELECTRICAL  YEAR^BCOfc 


TRANSFORMERS 


Distributing  trans  form  era  are  used  In 
standard  ratings  from  1  kv-a.  to  200  kv-a.. 
perhaps  the  largest  number  being  rated  at 
?.S  fev-a.  Single-phase  transformers  are 
;  la  many  cases  where  large  users 
01  power  are  supplied  with  three-phase  cur- 
rent,  three   single-phase   transform ei 


. .  idle  investment  and  unnecessary 
core  losses.  Where  a  number  of  consumers 
are  served  by  one  transformer  the  various 
maximum  demands  do  not  occur  at  the 
same  time  and  therefore  the  resultant  n 
Imum  demand  < 


Manufacturers; 

A  111  a -Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

American    Transformer   Co.,    178-1SZ   Em- 
mett  St.,   Newark,  N.  J.       '" 
■•"--stom  Ms-—" 

r  Eleetn 

Chicago,  ill. 

BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts.,  Erie.  Pa. 

Canadian  Crocker- Wheeler  Co.,   Ltd.,   St. 
Catharines,  Ont,  Can. 

"'    i  General  Electric  Co.,   Ltd.,   212 


Kin, 
Canac" 


ford    : 


i    We  sting  ho  use    Co.,' Ltd., 


Can.     "Weatinghouse." 

DUNCAN  ELECTRIC  MFO.  CO.,  La- 
fayette,   Ind.  > 

Electrical  Engineering  Co.,  922  E.  41st 
St..  Chicago,  IU. 

ENTERPRISE  ELECTRIC  CO.,  THE, 
Warren.  Ohio.  Manufacturer  of  Peer- 
less transformers  of  distribution 
type  for  sizes  £U0  kv-a.  and  below  for 
supplying  lighting  and  power  service, 
peerless  transformers  are  core  type  oil 
Immersed,  self  cooled,  standard  fre- 
quency, 25  and  60  cycles.  Have  been 
on  the  market  for  20  years.  Have  kept 
pace  with  all  Improvements  during 
that  time  and  have  always  made  good. 
The  core-type  construction  with  form 
wound  colls  has  been  proven  to  give 
the  best  combined  electrical  and  me- 
chanical advantages.  Insuring  effi- 
ciency of  Insulation  not  obtainable  in 
any  other  form  of  transformer  con- 
struction, allowing  the  most  satis- 
factory proportioning  of  material,  giv- 
ing low  losses,  close  regulation  and 
having  uniform  temperature  rise  In 
all  parts  of  the  apparatus,  which 
means  no  hot  spots,  such  as  are  like- 
ly to  develop  In  deep  windings  or 
those  buried  In  Iron.  Cores  are  of 
highest  grade  silicon  alloy  steel.  All 
colls  '  are  thoroughly  dried  and  Im- 
pregnated. This  company  has  adopt- 
ed as  standard,  a  pressed  steel  case  of 
very  pleasing  and  substantial  design 
which  is  a  distinct  Improvement  over 


Ing  in  transportaton  costs,  greater 
ease  In  installing  and  a  much  greater 
mechanical  strength.  The  plain  cases 
have  hanger  irons  permanently  at- 
tached which  is  an  added  advantage. 
The  corrugated  oases  are  equipped 
with  a  very  substantial  wrought  iron 
base  which  forms  a  perfect  support 
for  the  tank  and  which  cannot  be 
broken.  These  tanks  are  equipped 
at  present  with  a  cast  Iron  collar  and 
cover,  this  design  will  soon  be  super- 
ceded with  a  pressed  steel  collar  which 
will  result  In  a  transformer  case  weld- 
ed into  one  unit  having  no  Joints 
which  are  not  welded,  or  any  similar 
defects.  All  leads  coming  through 
the  case  are  brought  out  through  very 
heavy  porcelain  bushings  with  either 
two  or  four-hole  units  for  the  low 
tension  side.  All  low- tension  wind- 
ings of  double- voltage  type  or  to  sup- 
ply two  voltages  by  series  or  par- 
allel connection  outside  the  case,  are 
perfectly  balanced  windings  and  will 
show  no  unbalanced  effect  when  In 
operation.  Every  possible  precaution 
is  taken  during  the  manufacture  of 
Peerless  transformers  to  Insure  as 
near  as  possible  a  perfect  piece  at  ap- 
paratus. They  are  correctly  designed 
electrically  and  mechanically  and  are 
as  well  made  as  any  transformer  can 
be.  They  have  proven  their  depend- 
ability through  years  Of  servloe  and 
the  Enterprise  Electric)  Co.,  stands 
back  of  any  Peerless  transformer  with 


Ferrantl  Meter  ft  Transformer  Co.,  Ltd., 
26  Noble  St..  Toronto,  Ont,,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  G-E  distribution  trans- 
formers Include  200  kv-a.  sixes  and 
smaller  of  any  voltage  rating.  Made 
single  phase  and  three  phase  for  all 
commercial  frequencies.  Standard  high 
voltages  of  460  to  61,000  inclusive,  and 
low  voltages  for  standard  lighting, 
power  and  secondary  distribution.  (Bul- 

f  lot  in  45110A.)     Aa  no  sin- 

gle form  of  core  construc- 
tion can  be  ideal  for  this 
wide  range  In  sizes  and 
voltage  ratings,  several 
forms  have  been  devel- 
oped and  standardised. 
each  particularly  adapted 
to  the  sons  wherein  it  la 
used.  Various  coll  con- 
structions have  been  de- 
veloped to  meet  particular  require- 
ments, in  the  larger  slses  circular 
colls  of  either  disk  or  cylindrical  form 
are  used  on  aocount  of  greatly  superior 
mechanical  qualities  and  the  facilities 
they  give  for  rigid  support.  Tanks  are 
all  of  strong  weather-proof  construc- 
tion, those  for  subway  Installation  being 
made  water  tight.  G-E  service  In  elec- 
tric power  transmission  and  distribu- 
tion Is  portrayed  on  page  1206. — Adv. 
KUHLMAN    ELECTRIC    CO.,    Bay    City, 

Mich. 
MOLONEY     ELECTRIC     CO.,     7th     and 

Hickory  Sts.,   St.   Louis,  Mo. 
Moloney   Electric    Co.    of   Canada,    Ltd., 

Windsor,  Ont,  Can. 
Packard      Electric     Co.,     Warren,      Ohio. 

PITTSBURGH  TRANSFORMER  CO.,  Co- 
lumbus and  Preble  Aves.,  Pittsburgh, 
Pa.  "Pittsburgh."  (See  description  un- 
der     Transformers,      medium      voltage. 


CO.,  East  Pittsburgh,  Pa.  (See  display 
adv.,  pages  119G-140Z.) 
TRANSFORMERS,  HIGH. FREQUENCY. 
—This  type  Is  used  with  auxiliary  equip- 
ment for  transposing  from  low -frequency, 
high-voltage,  to  high-frequency,  extra-high- 
voltage  currents.  The  transformer  Is  of 
the  air-core  type,  that  Is,  It  has  no  iron  In 
the  magnetic  circuit.  Because  of  the  very 
high  frequency,  both  the  flux  and  the  num- 
ber of  turns  In  the  coll  are  relatively  Small. 
The  primary  consists  of  a  helix  with  a  few 
turns  of  heavy  copper  wire.  The  secondary 
has  a  large  number  of  turns  of  fine  wire 
wound  In  one  layer  with  the  tums  highly 
Insulated  from  each  other.  The  high  fre- 
quency for  the  primary  may  be  obtained 
by  Interrupting  a  high -voltage  low-fre- 
quency arc  with  an  air  blast,  or  by  other 
means.  These  transformers  are  often 
called  Tesla   transformers. 

Acme    Apparatus    Co.,     VI    Windsor    St-, 

Cambridge,  Mass.       Acme." 
American  Transformer  Co.,   178-182  Em- 


Chicago,   111. 

Bets  Co.,  Frank  8..  Hoffman  St.,  Ham- 
mond, I  nil. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,   Toronto,  Ont.,  Can. 

Clapp-Eastham  Co.,  139  Main  St.,  Cam- 
bridge, Mass. 

De  Forest  Radio  Telephone  ft  Telegraph 
Co.,  1115  Sedgwick  Ave.,  New  York, 
N.  Y. 

Electrical  Engineering  Co.,  922  E.  (1st 
St..  Chicago,  III. 

Electrical  Products  Mfg.  Co.,  69  Sprague 
St.,  Providence,  R.  1. 

Elektro  Mfg.  Co..  The,  4642-46*4  Ravene- 
. j    ,-«.. ii,      ..gjajpir-  .i 


wood  Ave.,  Chicago,' IU. 


26  Noble  SL,  Toronto,  Ont.,  Can. 
Gray  ft  Danlelson  Mfg.  Co.,  679  Howard 

St..    San  Francisco,  Cal. 
JEFFERSON      ELECTRIC      MFG.      CO., 

426-410  S.  Green  St,  Chicago,  III. 
Kennedy   Co.,   The    Colin    B.,    140   Second 

St.,  San  Francisco,  Cal. 
Kllbourne*  Clark  Mfg.  Co.,  3*61  US.  Mar- 
ginal Way,  Seattle,  Wash.     "K.  ft  C." 
Klltzen  Radio  Mfg.   Co.,  Inc.,   Flett  Ave.. 

Racine,  Wis. 
Kny-Scheerer  Corp.  o(  America,  56-SS  W. 

2ird  St,   New  York,  N.  Y. 
Liberty  Electric  Corp.,  Port  Chester,  N. 


Sts,,  Trenton,  N.  J.'  (Exclusive  dis- 
tributor. Belts  ft  Betts  Corp.,  Ell  W. 
42nd  St.,   New  York,.N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,   St  Louis,  Mo. 

Moloney    Electric    Co.    of    Canada,    Ltd., 


Warren,     Ohio. 


Windsor.    Ont.    Can. 
Packard     Electric    Co., 

"Packard." 
PITTSBURGH     TRANSFORMER     CO., 

Columbus  and  Preble  Aves.,  Pittsburgh, 

Pa.      "Pittsburgh." 
Radio   Corp.    of   America,    22!    Broadway. 

New  York,  N.  Y. 
Vulcan    Electric   Co.,    219   S.  Los   Angeles 

St.,  -Los  Angeles,  Cal.     "Vulcan." 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 


adv..  pages   1J95-1 
Wireless  Specialty  Apparatus  Co.,  C  s 

Fargo  Sts.,  Boston,  Mass. 
TRANSFORMERS.  HIGH  .  TENSION 
POWER.— High- tension  power  transform- 
ers are  for  use  on  high-tension  power 
transmission  systems.  The  term  Is  used 
broadly  for  transformers  employed  for  the 
transformation  of  the  main  electrical 
inergy,  as  distinguished  from  those  for  spe- 
.....  auoh  M  potBnyni  „  currBat 


transformers  are  generally  made  in 
■'—     ranging    upwards   from    about 

.,    ..:...   __r voltage   from 


»v    kv-a.,    and    with   prima.,    yvimsu    •mui 
6,600  to  220.000,  if  installed  at  the  receiving 


end  of  a  power  line;  the  secondary  voltages 
are  also  generally  high,  being  designed 
either  for  primary  distribution  systems 
with  voltages  such  as  12,200,  11,000,  6.500, 
etc.,  or  the  operation  or  large  motors.  If 
Installed  at  the  generating  end  of  the  line, 
these  voltages  are  reversed.  The  trans- 
formers may  be  of  the  oil- filled  or  air- 
blast  types,  and  the  oil  filled  may  be  with 
or   without  water  cooling. 

A  very  Important  quality  In  transformers 
of  this  type  Is  reliability.  They  should  be 
able  to  withstand  the  most  exacting  con- 
ditions met  In  service  without  being  weak- 
ened appreciably.  It  is  always  Important 
that  the  Insulating  material  shall  not  be 
subjected  to  excessive  temperatures  and 
therefore  the  cooling  is  Important,  to  Baa 
that  every  portion  of  the  coll  surface  la  ex- 


osforn 


reilabili 


cooling   medium.     _ 
reasonably  good   l 

if  greater  import - 


ibillty  an 
._  efficiency  ©l. 

There  are  many  different  types  used 
this  service,  being  generally  classified  a 
the   cooling   method:      The   principal   tj 

are:     Self-cooled  in  corrugated  o " 

tanks;  oll-lnsulated  and  water-cuoiea;  ou- 
Insulated  with  forced  external  circulation 
of  air:  forced  oil  circulation;  sir  blast.  They 
are  also  divided  Into  classes  depending  on 
the  voltage  of  the  transmission  lines  to 
which  they  are  to  be  connected,  the 
weights  and  efficiencies  varying  slightly  for 
the  same  rating  in  the  different  classes. 
In  all  cases  the  efficiency  increases  with 
the  Increase  in  power  capacity. 

Manufacturers: 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

BURKE  ELECTRIC  CO..  12th  and  Cran- 
berry Sts.,   Erie.  Pa 

Canadian   Crocker-Wheeler  Co.,  Ltd.,   St 
Catharines,  Ont,  Can. 

Canadian   General  Electric  Co.,  Ltd.,   SI! 


"  Westlnghouse. " 
DUNCAN    ELECTRIC    MFG.    CO.. 

fayette.  Ind. 
GENERAL     ELECTRIC     CO., 

tady,    N.    Y.      Q-E    transfon . 

body   features   which   have   mads    then) 


preferred  by  the 
of  this  country- 
been    the    first 


i  large  central  stations 
Reliability  baa  always 
consideration   and    tie 


losses  and  maximum  factor  of  safety. 
Units  have  been  built  tor  commercial 
use  up  to  220,000  volts.  Oil  Insulated 
Transformers,  for  Indoor  or  outdoor 
service,  are  divided  Into  two  general 
types:  Self-cooled.  Typo  H.  and  water 
cooled,  Type  W  C.  They  have  circular 
coll  construction  throughout  and  can 
be  obtained  for  any  voltage  and  oapac- 


E  M  F  ELECTRICAL  YEAR  BOOK 


TRANSFORMERS 


y.  Transformers  are  placed  In  steel 
nka,  for  'the  Mlf-COOlsd  generally 
Ith  cornunUeo'  sides,  electrically 
ilded  or  cut  to  the  but  and  top  rim. 
large  slies  external  radiators  are 
ed  to  Increase  the  cooling  surface, 
ater-cooled  transformers  have,  all- 
ildud  ateel  plate  tanks.  Air  blast 
ms  formers,  either  single -phase  or 
"  r  all  frequencies,  are 


posed  upon  oil-filled  transformers. 
E  service  In  electric  power  trans* 
us  Ion   and  distribution    la    portrayed 

page  1206.— Adv. 

Scheerer  Corp.  of  America,  56-68  W. 

d  8t.,  New  York,   N.   Y. 

1LMAN  ELECTRIC    CO.,    Bay    City, 

r  Co.,  Bertrand  F.,  High  and  Canal 
„  Trenton,  N.  J.  ''Hercules."  (Ex- 
ilvo  distributor,  Betts  and  Betts 
p.,  611  W.  42nd  St.,  New  York,  N. 

JNEY    ELECTRIC     CO.,     7th     and 

kory  ate.,  Bt  Louie.  Ho. 

ley  Electric   Co.    of   Canada,    Ltd., 

idsor,  Ont,  Can. 

rd    Electric    Co.;     Warren,     Ohio. 

3BURGH  TRANSFORMER  CO., 
imbui  and  Preble  Aves.,  Pittsburgh, 

"Pittsburgh."  (See  description  tin- 
Transformers,  medium  voltage, 
:c!laneous.) 

Corp.  of  America,   231  Broadway, 

York,  N.  Y. 
irson    Electric    Mfg.     Co.,     SOI.     S. 
rson   St.,    Chicago,    III. 
:r  Electric  Mfg.  Co.,  6100  Plymouth 
i  St.  Louis,  Mo. 

ft  Bartlett  Hfg.   Co.,   63   Jackson 

Long  Island  City,  N.  Y. 
INQHOUSE    ELECTRIC    ft    MFG. 
Eaet  Pittsburgh,  Pa.     (See  display 

pages  1.196- HO  2.) 
(FORMERS,        HIGH   .   TENSION 

1 These  are  of  several  types  do- 

ir  different  purposes.  Insulation- 
transformers  are  high  -  voltage 
anaformers,  either  with  secondary 
n  the  case  of  the  higher  voltages, 
■parate  regulating  transformer  ln- 
egulator  or  motor  generator  set, 
ilse  the  primary  voltage  gradually. 
potentials  of  about  1,000.000 
e    Obtained   In   this  manner.      For 

tages    they    are    frequently    pro- 

h    suitable    cables    and    terminals 

Insulated    regulating    switches. 

Her    si  sea    may    be   mounted    on 

of  their  Intermittent  service, 
insformers  are  usually  not  given 
ins  rating  as  other  transformers 
usual  rating  depends  on  the  volt- 
:   has  a  time  limit  8"  **— '   --■-  — 

this    

s  of  the  value  o 

i    Transformer  Co.,    178-188   I 
t.,    Newark,  N.  J. 


•h  lea  go,    III. 

Crocker-Wheeler  Co..  Ltd..    St. 
nee,    Ont.,    Can. 

General    Electric  Co.,   Ltd.,   211 
:..   W.,    Toronto,  Ont.,  Can. 

Westlnghouse   Co..   Ltd.,    San- 
d    Myler     Sts.,    Hamilton,    Ont, 
Wee  ting  house." 
Heat      Control     Co.,     The,     2711 
Ave.,  Cleveland.  Ohio.     "King." 

Engineering   Co..    922    E.    41st 


fctSSc' 


e    1818.. 

-^TRIC  CO.,  Schenec- 
High  voltage  testing 
ner»  are  manufactured  for 
(juirement.  The  Importanceor 
rate  measurement  of  the  test 
aas  led  to  the  development  of 
neter  col]  to  a  point  where  It 
■m  the  most  accurate  method  or 
don  voltage  measurement  now 
Several  standardised  equip- 
e  available.  Problems  should 
ed  to  the  nearest  G-E  sales 
?e    adv.    page  122). — Adv. 

Co.,     Edward    J.,    207   Market 
irk.   N.   J.     (High  tension  test- 


t  Clark  Mfg.  Co..  1461  E.  Mar- 
y,  Seattle.  Wash.  "K  ft  C." 
metric    Corp.,  Fort  Chester,  N. 

Bertrand  F..  High  and  Canal 

iton,     rtf.    I.      (Exclusive   dls- 


MOLONEY     ELECT  SIC      _ 

Hickory  Sts.,   St.  Louis,  Mo. 
Moloney   Electric    Co.    of    Canada,    Ltd., 

Windsor.OnL,  Can. 
Packard     Electric      Co.,      Warren,      Ohio. 

■Tackard." 
Thordarson  Electric  Mfg.  Co.,  601  8.  Jef- 
ferson  SL,  Chicago,  111. 
Wagner  Electric  Mfg.  Co.,  6400  Plymouth 

Ave.,  St.  Louis,  Mo. 
Walte    ft    Bartlett   Mfg.    Co.,    61    Jackson 

Ave.,   Long  Island  City,  N.  Y. 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.,  pages  1196-1402.) 
TRANSFORMERS.  INSU  LATINO-— These 
are  transformers  used  primarily  to  Insulate 
a   low-voltage  device  from   a   high-voltage 
supply  as  a  lighting  circuit  from  ft  power 
circuit.     They  are  also  used  on  series  light- 
ing circuits  for  Insulating  the  sti — *  ' 

and  are  sometimes  called    safety 


Transformers,  series. 
Manufacturer: 
GENERAL     ELECTRIC.    CO.,     Schenec- 


O  6  kv-a 


110/220  volts ... 

elusive.    They  are  air  cooled  ana  suit- 
able  for  either  Indoor  or  outdoor   in- 
stallation.     See  adv.   pages  1203-1123.— 
Adv. 
TRANSFORMERS,       LOW   -  VOLTAGE, 
MISCELLANEOUS.  —  Low-voltage      trans- 
formers,   for  Servian  nthor  thnn   thnM  IIUM 

above  and  bclc 

special  requlret _ _. 

Poses.     Some  of  these  uses  are:    To  provide 

low-voltage   ringing   current   for   tele-' 

systems  using  the  lighting  or  powe 
cults  as  the  source,  for  electrical 
heating  machines,  for  electric  furnact 
supplying  low-tension  soldering  iron 
Manufacturers: 
Acme    Apparatus    Co..    27    Windsor    St., 

Cambridge.   Mass.      "Acme." 

Allls-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

American    Transformer   Co.,    178-182   Em- 

mett  St.,  Newark,  N.  J.     "American," 

"Custom    Made." 

Becker    Electric     Works,     S0E6     Lincoln 

Ave..  Chicago,  111. 


BURKE  ELECTRIC  CO.,  ISth  and  C 
berry  Sts.,   Erie,   Fa. 

CAMPBELL  ELECTRIC  CO.,  17  Stewart 
St.,  Lynn,  Mass. 

Canadian  Crocker- Wheeler  Co..  Ltd.,  St. 
Catharines,    Ont.,    Can. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  Bt.,  W..  Toronto,  Out.,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  Sts.,  Hamilton,  Ont., 
Can.     "Westlnghouse." 

Dongan  Electric  Mrg.  Co.,  2987  Franklin 
St.,   Detroit,   Mich, 

DUNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette,   Ind. 

Electric     Heat    Control     Co.,     The,     2711 

'  —    -"      "    Ohio. 

.,    922    E.    41st 


2-4844  Ravens - 

^"Empire." 

20..     Schenec' 


■merit  and  the 
ranee"  of  cor- 
deslgn,  high- 
material  and 
manshlp.     See 


I,  Ohio  St.,  N.  S., 


O-E  Lew  Volt. o« 

Transformer 

Ooettmann,  O.  J.,  6 

Pittsburgh.   ~ 


KELLOGG  SWITCHBOARD  &  SUPPLY 
CO..  Adams  and  Aberdeen  Sts..  Chica- 
go, ill.    (See  display  adv..  page  1227. 

any-™-'---         "'    ' :"    ""  '" 


....    Corp.  of  ..     .        .        . 

21rd  St.,  New  York,  N.  Y. 
Leich  Electric  Co.,  Genoa,  111. 
Liberty  Electric  Corp.,  Port  Chester,   N. 


MOLONEY     ELECTRIC     CO.,     7th     and 

Hickory  Sts.,   St.  Louis,  Mo. 
Moloney    Electric    Co.    of    Canada,    Ltd., 

Windsor,  Ont.,  Can. 
Packard     Electric    Co.,     Warren,     Ohio. 

■•Packard." 
PITTSBURGH  TRANSFORMER  CO., 
Columbus  and  Preble  Aves.,  Pitts- 
burgh. Pa.  "Pittsburgh."  (See  de- 
scription under  Transformers,  medium 
voltage,  miscellaneous.) 
Sterling    Electrical     Corp-,     2711     Church 

St..   Cleveland.  Ohio. 
Thordarson     Electric     Mfg.     Co.,     601     S. 

Jefferson    St.,   Chicago.   111. 
Viking  Electric  Co.,  160-162  Chambers  St., 

New  York,  N.  Y.     ••Viking,"  ■Veco." 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,    East    Pittsburgh.    Pa.      (See    dis- 
play adv.,   pages  1196-1402.) 
TRANSFORMERS,    MEDIUM-VOLTAGE, 
MISCELLANEOUS^-Thls    type    of    trans- 
former is  taken  to  be  one  operating  on  from 
600   to   5,000-volt   circuits.      This   range    In- 
cludes   practically    all    standard    distribut- 
ing    transformers,     which     are     separately 
il*tRri  above.     The  largest  class  of  uses  for 
" us    medium- voltage    transform- 
general  power  service   In   mills 
industrial    plants.      There    are 

.:ial     Industrial     applications     of 

medium- voltage  transformers,  such  as  for 
electric  furnaces  or  where  a  special  process 
equlres  a  lower  voltage  than  that  used  for 

— ,__  throughout  the  plant     --  --- 

is  a  sher     "  " 
es  a  hea\. 
jw  voltage.     Other  miscellaneous  o 

ppllcatlons.  I -'-'  " "■■-■■ 

_tandard    dlsl 

operating  a-c.    „ .„. _ 

-■here  small  stepdown  transformers  are 
__>nnected  to  the  power  systems  to  supply 
110-volt  secondary  feeders  which  in  turn 
'iave  other  stepdown  transformers  con 
ected  to  them. 
Man  uf adorers : 
Acme    Apparatus    Co.,     27    Windsor    St., 

Cambridge,   Mass.        Acme." 
Aula- Chalmers  Mfg.  Co.,  Milwaukee,  wis. 
American  Transformer  Co.,   178-182  Em- 
St>,   Newark,   N.   J.      "American," 


Ave..   Chicago,  III. 
Beta  Co.,  Frank  S.,   Hoffman  Bt.,  Ham- 
mond,  Ind. 
BURKE  ELECTRIC  CO.,  12th  and  Cran- 
berry Sts,,  Erie.  Pa. 
Canadian   Crocker- Wheeler  Co.,   Ltd.,   St. 

Catharines,  Ont.,  Can- 
Canadian  General   Electric  Co.,   Ltd.,   212 
King  St,  W..  Toronto,  Ont,  Can. 
Westlnghouse    C 


ford    and  "Myler    Sts.7   Hamilton^ 
Can.     "Westlnghouse.'' 

DUNCAN  ELECTRIC  MFO.  CO.,  La- 
fayette.  Ind. 

Electrical  Engineering  Co.,  S22  E.  41st 
St,  Chicago,  III. 

Elektro  Mfg.  Co.,  The,  4042-4044  Ravens- 
wood  Ave.,  Chicago.  III.     "Empire." 

ENTERPRISE  ELECTRIC  CO.,  THE. 
Warren.  Ohio.  "Peerless."  (See  dis- 
play adv.  page  1228.) 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  See  description  under 
Transform  crs.  distributing,  standard, 
and  Transformers,  high-tension,  power. 
See   adv.    pages    1202-1223.— Adv. 

JEFFERSON  ELECTRIC  MFG.  CO..  42J- 
410  S.  Green  St.,  Chicago.  111. 


Miller  Co.,  Bertrand  F..  High  and  Canal 
Sts..  Trenton,  N.  J.  (Exclusive  dis- 
tributor, Betts  ft  Betts  Corp.,  611  W. 
42nd  St.,   New   York.  N.  Y.) 

MOLONEY  ELECTRIC  CO.,  7  th  and 
Hickory  Sts.,  St  Louis.  Mo. 

Moloney  Electric  Co.  of  Canada.  Ltd., 
Windsor,   Ont,   Can. 

Packard  Electric  Co.,  Warren,  Ohio. 
"Packard." 

PITTSBURGH       TRANSFORMER      CO.. 
Pittsburgh,    Pa.      Manufactures    trans- 
formers   In   all   sizes,    all   voltages,    i 
types.       All     Pittsburgh     Transfonne 


case     Is     supplied. 

ing  I 


pregnated  under  the  thermo  -vacuum 
system  with  Aerlo  Compound,  an  In- 
sulating material  developed  and  used 
exclusively  by  Pittsburgh  Transformer 


Google 


TRANSFORMERS 
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Co.  When  this  insulating  compound  Is 
once,  dry  anil  hard  In  the  colla,  the  ap- 
plication ol  heat  only  tends  to  harden 
It  further.  The  colls  for  PlttsburKh 
Transformers  are  provided  with  verti- 
cal ducts  to  permit  the  cooling  oil  to 
circulate   treely   In    the   natural   direc- 


?q nipped  with 
c  sarciy  vaive.  also  a  prod- 
tabu  re  h      Transformer     Co. 


Pittsburgh  Mill  Typo  Transformer 

This  valve  is  a  simple,  reliable  device. 
with  spring  adjustable  to  any  desired 
pressure,  and  Is  automatic  and  self- 
closlne.  After  the  valve  has  operated 
to  relieve  the  gases  generated  In  the 
transformer  In  operation,  It  Immedi- 
ately resets  and  closes  the  opening. 
■  The  Pittsburgh  Mill  Type  Transformer. 
Illustrated  herewith,  hy  reason  of  Its 
rugged  design,  is  except  iona:iy  well 
adapted    for  heavy   duty. — Adv. 

Sterling  Electrical  Corp.,  271 1  Church 
Ave..    Cleveland.   Ohio. 

Thordarson  Electric  Mfg.  Co.,  SOI  8.  Jer- 
fereon  St.,  Chicago,  111. 

Viking  Electric  Co.,  160-152  Chambers 
St.,  New  York.  N.  Y.  "Viking,"  "Veeo." 

WESTINGHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  display 
adv..   pages  1396-1402.) 

TRANSFORMERS,  MOTION  .  PICTURE. 
—Arc  lamps  used  on  a-c.  circuits  for  mo- 
tion-picture projecting  machines  operate  at 
about  35  volts.  As  nearly  all  theaters  are 
supplied    with    current    at    110    volts.    It    Is 


The  transformers  are  usually  of  the  di. 
type  and  the  secondary  Is  provided  with 
several     taps     to     provide    adjustment     by 


re  placed  In  contact,  without  overheat  I  tir 
tcesslvely.  Current  of  30  to  60  amperes  Is 
supplied   lo    the   lamp. 


..-■liii    i 


nsforni. 


us6  with  the  incandescent  projecting  lamps 
that  have  come  Into  considerable  use  In  the 
last  few  years,  such  as  the  20  and  30- 
ampere  Mazda  C  projecting  lamps,  which 
operate  at  about  30  volts.  These  trans- 
formers are  arranged  to  give  very  close 
regulation. 


Bell  &  Howell  Co.,  1801-15  Larchmont 
Ave.,    Chicago.    III. 

Canadian  General  Electric  Co..  T.td..  212 
King  St..  W..  Toronto,  Ont.,  Can. 

Electric  Heat  Control  Co..  The.  2711 
Church  Ave..  Cleveland.  Ohio.    "King." 

Electrical  Engineering  Co.,  922  E.  41st 
St..   Chicago.   111. 

GENERAL,  ELECTRIC  CO..  Schenec- 
tady. _>.'.   Y.     "Compensarc"'— An   A-C. 

vice,  simple,  compact 
and  adjustable,  for  use 
where  only  alternat- 
ing current  is  available. 
Being  relatively  inex- 
pensive. It  Is  recom- 
mended for  the  smaller 
theatres,  where  the 
throw  Is  under   110  feet 


ostly  t 
T»"   be"  use 


nuipm. 


also     as    reserve     equlpmc 

D-C.  and  D-C.  to  D-C.  "Com  pen  saxes" 
are  made  as  motor  generator  sets  All 
three  types  described  in  Booklet  45113. 
See  adv.  pases  1203-1223.— Adv. 

JEFFERSON  ELECTRIC  MFO.  CO.,  426- 
430  S.  Green  St.,  Chicago.  111. 

Nicholas  Power  Co..  Inc.,.  90  Gold  St.. 
York,  N.  Y. 


CO.,  East   Pittsburgh.  Pa.    (See  display 
adv.,   pages   1395-1402.) 
TRANSFORMERS,   OSCILLATION.  —  A 

high-frequency  transformer  used  In  radio 
transmitting  sets  to  transfer  energy  to  the 
aerial  circuit.  It  consists  or  two  colls  of 
wire  containing  a  relatively  small  number 
of   turns   so  arranged   that  the  number  of 


■oils  c 


rled  ;i 


will.     The  .colls  used 


the  form  of  spirals  of  copper  ribbon.  The 
Inductance  of  either  coll  Is  varied  by  a  slid- 
ing clip.     The  flux  Interlinking  the  two  colls 


TRANSFORMERS,    PIPE-THAWING,   — 

These  are  designed  to  send  a  large  current 
through  a  stretch  of  frozen  water  pipe. 
thereby  thawing  it  and  saving  the  expense 
of  digging   it   up   or  reaching  it  otherwise. 

large  conductor  so  as  to  give  considerable 
current  at  low  voltage.  The  primary  Is 
generally  designed  to  operate  from  a 
standard  distribution  system.     The  seeond- 

tion  of  the  pipe  (hat  Is  froien.  Where 
this  is  outside  of  the  house  the  trans- 
former has  one  end  of  the  secondary  con- 
service   pipe    ' 


The   other 
side 


the 


end    is 


.   if    t 


!    hous 


3     Is 


...   .     nearest  fire  hydrant  In  th< 

and  the  current  passed  between  these 
points.  Regulation  of  the  current  Is  ob- 
tained by  potential  taps  on  the  transformer 

Manufacturers: 

American  Transformer  Co..  178-182  Em- 
mett  St.,  Newark.  N.  J.  "American," 
"Custom  Made." 

Canadian  Crocker-Wheeler  Co.,  Ltd..  St. 
Catharines,  Ont..  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W„   Toronto.   Ont.,  Can. 

Canadian  Westinghouse  Co..  Ltd.,  San- 
ford  and  Mvler  St.,  Hamilton,  Ont.. 
Can,     "Westinghouse." 

Electrical  Engineering  Co.,  322  E.  41st 
St.,   Chicago,   111. 

ENTERPRISE  ELECTRIC  CO.,  THE. 
Warren.  Ohio.  "Peerless."  (See  dis- 
play adv..  page  1328.) 

Farrantl  Meter  ft  Transformer  Co.,  Ltd.. 
26  Noble  St..  Toronto.  Ont.,  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Wayne  pipe  thswer.  a 
transformer  for  use  on  100-126  volt, 
-c.  lighting  circuit,  50-60  cycles.  Ellm 


liiu 


xard 


!    of 


plumbing  establishment  in  cold  cli- 
mates. Its  operation  Is  Illustrated  on 
page    1218.— Ad' 


MOLONEY     ELECTRIC     CO.. 

Hickory  Sts..  St,  Louis.  Mo. 
Moloney    Electric    Co.,    of    Cana 

~rindsor,   Ont      ~ 
TSBURGH     _ 

..jlumbus  and  r .. . 

Pa.     "Pittsburgh." 
Thordarson  Electric  Mfg.  Co., 

ferson  St..   Chicago,   111, 


WESTINGHOUSE    HLECTR1C    &    MFG. 

CO.,  East  Pittsburgh.  Pa,     (See  display 

adv..   pages   1395-1402.) 

TRANSFORMERS,     POTENTIAL      (OR 

INSTRUMENT),        SWITCHBOARD.  —   A 

small  transformer  of  aboilt  200- volt-ampere 

capacity    designed     for    adapting    110- volt 


watttn. 


L-hour 


.  to  use  for  measurement  on  high-volt- 
age circuits.  The  transformer  Is  designed 
to  give  very  accurate  transformation  ratio 
in  the  neighborhood  of  Its  rated  voltage  and 
on  condition  that  too  great  a  load  In  the 
way  of  too  many  Instruments  la  not  put 
upon  It.  The  Insulation  or  the  Instrument 
from  the  high-voltage  circuit  Is  also  an 
Important  function  of  this  transformer. 
The  switchboard  type  transformers  are  for 
permanent    mounting    on    the    rear    of    the 

lines.  They  are  often  used  for  relays 
operating  oil  switches,  circuit  breakers. 
etc..  in  addition  to  their  meter  and  inatru- 

Manufacturara: 

American  Transformer  Co..  17S-182  Em- 
mett  St.,  Newark.  N.  J.  "American." 
"Custom  Made." 

Canadian  General  Electric  Co..  Ltd.,  21:! 
King  St.,  W..  Toronto.  Ont..  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  Ban- 
ford  and  Myler  Sts..  Hamilton,  Ont., 
Can.     "Westinghouse." 

Condlt  Electrical  Mfg.  Co.,' 8J8  Summer 
St.,    South    Boston,    Mass. 

DITNCAN  ELECTRIC  MFG.  CO.,  La- 
fayette.   Ind. 

Electrical  Engineering  Co..  922  E.  41st  St., 
Chicago.    111. 

Elektro  Mfg.  Co.,  The.  4642-4644  Ravens- 
wood  Ave..  Chicago.  111.     "Empire." 

ESTERI.1NE-ANGUS  CO.,  THE,  Lemcke 
Annex,  Indianapolis,  Ind. 

Ferrantl  Meter  ft  Transformer  Co.,  Ltd-. 
26  Noble  St.,  Toronto.  Ont,,  Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y,  Potential  transformers  for 
voltages  not  exceeding  2.500.  Supplied 
either  In  GO  or  200  watt  sixes.  Higher 
voltages  200-watt  rating  only.  Capaci- 
ties up  to  and  Including  6,600  volts  air 
Insulated:  higher  ratings  oil  insulated. 
Uniform  accuracy  maintained  through- 
out entire  line.  (Bulletin  46049.)  Se; 
adv.  page  1218.— Adv. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
430  S.   Green  St..   Chicago,  111. 

Miller  Co.  Bertrand  F„  High  and  Canal 
Sts  .  Trenton,  N.  J.  (Exclusive  distri- 
butor, Betts  ft  Betts  Corp.,  Sll  W.  42nd) 
St..    New   York.  N.   Y.) 

MOLONEY  ELECTRIC  CO..  7th  and 
Hickory  Sts..    St.  Louis,   Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd.. 
Windsor.  Ont..  Can. 

Monarch  Electric  Co.,  Ltd.  St.  Lawrence 
,  St,  Lambert,  Que,, 


Can. 


Electric     Co..     Warren,     Ohio. 


Thordarson  Electric  Mfg.  Co..  601  S.  Jer- 

ferson  St.,  Chicago.  111. 
Waite    &    Bartlett    Mfg.    Co..    58   Jackson 

Ave..   Long  Island  City.   N.  Y. 
WESTINGiTOUSK    ELECTHIC    ft    MFO. 
CO,  East  Pittsburgh.  Pa,     (See  display 
adv..  pages  1395-1402.) 
Weston  Electrical  Instrument  Co.,  Waver- 

ly  Park.  Newark.  N.  J. 
TRANSFORMERS,  POTENTIAL,  PORT- 
ABLE.— Portable  potential  transformers 
are  Intended  to  be  carried  about  and  used 
for  temporary  connection  In  the  circuit  for 
testing  purposes.  While  called  portable. 
some  types  are  necessarily  quite  heavy,  be- 
cause the  rating  must  be  from  GO  to  200- 
kv-a..  and  the  Insulation  suited  to  the 
high-tension  circuit  Involved.  There  are 
smaller  capacity  transformers  made  for 
testing  work  on  medium  voltages  that  are 
much  lighter  and  yet  are  constructed  so  as 


flclentlv 


The  j 


o  thos 


a  on  portable 

lanufacturers: 

.merlcan  Transformer  Co..   178-182   Em- 


wn    &    Pengllly.    ( 


Canadian  Genera)  Electric  Co.,  Ltd..  21 

King  ~     —      "'  -      "■-     '•■■ 

Canadli 


Ont.,  Can. 

Westinghouse  Co.,  Ltd.,  San- 
1  Myler  Sts.,  Hamilton.  Ont- 
Westfnghouse." 

Engineering    Co..    921    E.    41st 

""'nu  Google 
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TRANSFORMERS 


STERLINE- ANGUS  CO.,  THE,  Lemcke 
Ana' i,  Indianapolis.  Ind. 
EXERAL  EtECTRIC  CO.,  Schenec- 
tady, .V.  T,  Furnished  In  convenient 
carrying  cases.  In  any  desired  capac- 
ity, with  staple  and  double  primary  and 
sccondery  windings  when  required.  A 
certificate  bearing  the  actual  teat 
point)  will  be  furnished  with  each 
transformer,  alio  a  blue-print  of  char- 
ictertatk:  cqrva  Made  in  1*  slues  and 
.wo  types.  50-200  wait  and  25-watt  ca- 
laclty.  (Bulletin  46030.)  See  adv. 
inuTs  1203-1223.— Adv. 
Iilberg  Oione  Machine  Co..  SOO  Port 
fayna  Ayr..  Indianapolis,  Ind. 
ler  Co..  Bertram!  F.,  High  and  Canal 
ts.,  Trenton.  K.  J.  (Exclusive  die- 
ributor,  Betta  ft  Bette  Corp..  611  W. 
>n(t  St..  New  Torll.  N  Y.l 
LONEt 
Ickory  Sis..  SL  Louli 


O.,    7th     and 


Ltd.. 


233     Broadway,     New 


.,  East  Pittsburgh,  Pa.     (Sea  display 
/.,   pagea  1395-102.) 

on  Electrical  instrument  Co.,   Wav- 
y  Park,   Newark.    N.   J. 
NSFORMERS,     RADIATOR     TYPE, 
COOL  I  NO.— Self-cooling      transform- 

oll-niled  and  depend  on  the  natural 

ion  flow  of  oil  due  to  a  temperature 


s  In  o 


e  tank. 


ortlon  t 


y  or 

s  the  length 


lore  necessary  to  provide  addltit 
or  heat- radiating  surface  by  corru- 
lif  sides  of  the  tank  or  making  the 
emble  a  radiator.  In  one  form  there 
Ided  a  large  number  of  tubes  which 
n  near  the  top  of  the  tank  out- 
d  down  to  the  bottom,  and  provide 
large  cooling  surface  for  the  oil. 
form  of  the  radiator  type  has  a 
f  vertical  radiator  sections  with 
posed  area  located  around  the  clr- 
ice  of  the  tank.  Both  of  these 
ovlde  effective  cooling:  of  the  oil 
nulate  Its  circulation.  Radiator 
isformera  are  used  outdoors  where 
ollng  might  fail  due  to  freezing 
ny  case  would  prove  troublesome 
if  the  need  for  close  attention  to 
type  requires  very  little 
halt  any  other  outdoor 
i    as    the   pole   type   dls- 


radlj 


n  Transformer  Co.,  178-1BZ  Bm- 
St.,  Newark.  N.  J.  -'American," 
>m    Made." 

ELECTRIC  CO.,  12th  and  Cran- 
Sts.,    Erie,    Pa. 

i    Crocker -"Wheeler  Co.,   Ltd.,   St. 
ines.    Ont.,    Can. 
i    General    Electric  Co..  Ltd.,    312 
it.,    W.,    T-  "    '      ~ 


jo,    III. 

ELECTRIC     CO..      Sehenec- 

Y.        See    description    under 

tiers,      high-tension,     power. — 


Electric     Co.    of    Canada,    Ltd., 
r.     Ont.,    Can. 

TRANSFORMER 


RGH 

js  and    Preble  Aves.,  Pittsburgh, 

Pittsburgh."       (See    description 


'ransforniera, 


IHOI1SE  ELECTRIC  A  MPO. 
it  I-'IitHburRh,  Pa.  (Bee  display 
;es  1395-14U2.) 
RMERS,  RADIO — For  radio 
rral  types  of  transformers  are 
gh-voltage    stepup    transformer 

to  derive  from  standard  com- 
uit  the  power  for  operating 
nrnl.        A    high    voltage,    up    to 

volts.  Is  needed  for  charging 
er  In  the  oscillating  circuit, 
frequency  current  which  would 

trie   xati   when  the  circuit  was 

voltage  were  constant,  is  not 


wanted.    For  this  r 


key.      Thei 
transformero 

Another  type  used  In  radio  communica- 
tion, usually  called  an  oscillation  trans- 
former or  a  helix.  Is  a  high-frequency  air- 
core  transformer,  similar  to  the  Tenia  type, 
which  transfers  energy  from  the  oscillating 
to  the  antenna  circuit  In  radio  sending. 
The  number  of  turns  and  the  relative  posi- 
tion of  the  primary  and  secondary  colls  are 
adjustable  for  tuning.  The  colls  used  are 
usually    In    the    form    of    spirals    of   copper 


insforn 


d  in  r 


coupler.  It  generally  has  two  solenoid  colls 
mounted  on  the  same  axis  and  the  coupling 
Is  varied  by  sliding  one   coil  In  or  out   of 

Manufacturers: 

Acme    Apparatus    Co..    87    Windsor    St.. 

Cambridge,  Mass.     "Acme." 
American    Radio    A    Research    Corp..    31 

">-- 'i  Row,  New  York,  N.  Y. 


"Custom  Made." 


Works.  30&5  Lincoln 
aw.,  i^mcagu,  111. 

Canadian  General  Electric  Co..  Ltd.,  212 
King  St.,   W,    Toronto.   Ont..   Can. 

Chicago  Radio  Laboratory,  Ravenswood 
and   Schrelber  Aves.,    Chicago.  111. 

CI  app- East  ham  Co..  139  Main  St.,  Cam- 
bridge, Mass.     "Hytone."  "De  Luxe." 

Coto-Coil    "-       '■ - 


87    Wlllard    Ave., 


Cramer  4  Swain,  291*  N.  16th' St..  Omaha, 


Co.,  1416 
Y. 

Electrical    Engineering   Co.,    922    E.    list 
St..  Chicago,  III. 

Electrical  Products  Mfg.  Co.,   6»  Sprague 
St..  Providence,  R.  I. 

•Elektro  Mfg.  Co.,  The,  4642-4644  Ravens- 
wood  Ave.,  Chicago.  111.     "Empire." 

Fabricated     Steel     Products     Corp.,     Lee- 
ton  la,  Ohio. 

"  Telephone  A  Telegraph  Co.,  Buf- 


mplles  Co..  Inc.,  1: 


falo,  N.    _.        

Oreat  Lakes  Radio ,, _. 

National     Bank     Bldg.,     Elmhurst, 

"RVA." 
GREBE  A  CO.,  INC..  A.  H..  70  Van  Wyck 

Blvd..  ^Richmond    Hill,    N.    Y.      "Grebe 

JEFFERSON  ELECTRIC  MFG.  CO.,  428- 
430  S.  Green  St..  Chicago,  111. 

Kennedy  Co.,  The  Colin  B.,  140  Second 
St.,    San  Francisco.    Cal. 

Kllboume  *  Clark  Mfg.  Co.,  8451  E.  Mar- 
ginal Way,  Seattle,  Wash.     "K  A  C." 

Klltien  Radio  Mfg.  Co.,  Inc.,  Flett  Ave.. 
Racine,   Wis. 

Liberty  Electric   Corp.,   Port   Chester,    N. 


r  Co., 


.    Trenton.    N.    J. 


rand  P.,  High  and  Canal 


of"    Canada,  *  Ltd.. 


.    Mass.      "Mur- 


1  Carter  St.,  Cheli 

dock." 
New  Era   Radio  Sales  Co.,  Elmira,  N.   Y. 

"Universal." 
Packard      Electric     Co.,      Warren,      Ohio. 

Radio  Corp',  of  America,  233  Broadway. 
New  York,   N.  Y. 

SIGNAL  ELECTRIC  MFG.  CO..  Meno- 
minee. Mich.     "Signal." 

Simon.  Emll  J..  217  Broadway,  New  York, 


UNITTCP    ELECTRIC   APPARATUS   CO.. 

1529-33   Columbus  Ave.,   Boston,   Mass. 
Western      Radio      Electric      Co.,      560      S. 

Flower  St..   Los  Angeles.   Cat.     "Wes- 

WESTINGHOUSE    ELECTRIC    A    MFG 

CO.,  East  Pittsburgh,  Pa.     (See  display 
adv..    pages    1386-1402.' 


obtain   a    sec 
usually  c 


;,  feeder  voltage. 


i  voltage  easily  adjust- 
er less  wide  range.  The; 
1  regulators.     See  Regula- 


TRANSFORMERS, 


:urrent    circuit. 


Is   of  high   volti 

type  must  be  arranged  so  tnat 

secondary  or  lamp  circuit  ghoul' 

on  that  current  would  not  be 
This  is  secured  by  contracting 
of  the  core  so  that  the  Iron  Is  i 
full-load  primary  current.  Tl 
formers  nre  usually  installed  : 
of  the   lamp  post  or  mounted  o 


nsformers  of   this 


They  h 


lupply,  they  are  s 
ing  transformers  i 
Manufacturers: 
American   Transformer  Co., 

mett   St.,   Newark,    N.   J. 

"Custom  Made." 
Becker     Electric      Works, 

Ave,,   Chicago,  I1L 
Canadian  General  Electric 

King  - 


s    of    0     __ 

>een  provided  with 

ir  the  base  of  the 
ily  to  Insulate  the 
from    high-voltage 


Elec 


i    Westlnghouse    Co.,    Ltd.,    San- 
.ndMyler    Sts.,    Hamilton,    Ont., 


,    Chlcil 


:    Englnee 


..    III. 


Co., 


ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  See  description  of  com- 
plete line  under  Transformers,  Oonstant 
Current. — Adv. 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

MOLONEY  ELECTRIC  CO.,  7th  and 
Hickory  Sts.,   St.  Louis,   Mo. 

Moloney  Electric  Co.  ot  Canada.  Ltd., 
Windsor,  Ont.,  Can, 

Packard      Electric      Co.,      Warren,      Ohio. 

PITTSBURGH       TRANSFORMER      CO.. 

Columbus  and  Preble  Aves..  Pittsburgh, 
Pa.     "Pittsburgh." 

Roller- Smith  Co.,  232  Broadway.  Now 
York.    N.    Y. 

Thordarson  Electric  Mfg.  Co.,  601  S.  Jef- 
ferson St..  Chicago,  III. 

KKITEP  KL.KCTRIC  APPARATUS  CO., 
lsaS-33  Columbus  Ave..   Huston,   M»ss. 

WHSTl.NCJHOrSB  KLECTIilC  &  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.,  epages    1396-1402:) 

TRANSFORMERS,     SIGN  -  LIGHTING.-  - 

atlon  of  the 

sign.    They 


ype.   which  h 
t  circuits. 


forn 


._   ___i  only  be  used 

...   ,,_ i  wired   In   12   approx- 

equal  groups,     Slgn-llghtlng  trana- 


sten  lncandes 
7%  and  10-wact  sizes  ior 
circuits,  and  the  use  of  si 
creasing.  As  long  as  It  v 
obtain  standard- voltage  la 
ratings.  It  was  necessary  b 
lamps  and  this  necessitate 


American   Tra 


.._   .__.,   Newark,   N.  J,     "American," 

"Custom  Made." 
Becker  Electric  Works,  3055  Lincoln  Ave., 

Chicago.  III. 
Betts  A  Betta  Corp.,  611  W.  42nd  St.  New 

York.   N.   Y.     "B  A  B." 
Brink,  Inc.,  C.  I„  24  Gold  St,  Boston,  Mass. 
Canadian  General    Electric   Co.,   Ltd..   212 

King  St..  W..  Toronto.  Ont.,  Can. 
Canadian  Westlnghouse  Co.,  Ltd..  Sanford 

and    Myler    Sts.,    Hamilton,    Ont,    Can. 

Dongan   Electric   Mfg.   Co.,    2987   Franklin 

St.,  Detroit,  Mich. 
Electrical  Engineering  Co.,  982  B.  41st  St., 

Chicago.  111. 
ENTERPRISE     ELECTRIC     CO.,     THE, 

Warren,  Ohio.     "Peerless."  (See  display 

adv.   page  1328.) 
FerranU  Meter  A  Transformer  Co..  Ltd., 

26  Noble  St.  Toronto,  Ont..  Can. 
GENERAL     ELECTRIC     CO.,      S< 

tady,  N.  Y.  Made  for  110/220  vo 


■Google 


TRANSFORMERS 
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mary,  11/22-  volts  secondary.  Capaci- 
ties 350  to  2,000  watts,  25  to  140  cycles. 
Bee  adv.   pases  1208-122a.— Adv. 

JEFFERSON  ELECTRIC  MFQ.  CO.,  4M- 
430  8.  Oreen  St.,  Chicago,  11L 

Miller  Co.,  Bertrand  F.,  High  and  Canal 
Sts.,  Trenton,  N.  J.  ''Hercules."  (Ex- 
clusive distributor,  Betts  &  Betts  Corp., 
Bll  W.  42nd  St.,  Now  York,  N.  T. 

MOLONEY  ELECTRIC  CO..  7  th  and 
Hickory  at*..  St.  LouIb.  Mo. 

Moloney    Electric    Co.    of   Canada,    Ltd., 


.,  Pittsburgh. 


Columbus  and 

Pa.    "Pittsburgh." 
SMITH-HECHT  CO.,   Century   Bldg.,   In- 
dianapolis, Ind. 
Thordaraon  Electric  Mfg.  Co.,  E01  9.  Jef- 
ferson St..  Chicago,  Hi. 
ONITED  ELECTRIC  APPARATUS   CO., 

1B29-2*  Columbus  Ave..  Boston,  Mass. 
Viking  Electric  Co..  160-152  Chambers  St., 

New  York.  N.  Y.    "Viking."   "Veco." 
WESTINGHOUSB    ELECTRIC    ft    MFQ. 
CO..  East  Pittsburgh,  Pa.     (See  display 
adv.,  pages  1395-1402.) 
TRANSFORMERS.      SOCKET'    TYPE^- 
Socket  type  transformers  have  the  appear- 
ance   of    an    extension    socket,    having    a 
standard    medium-base    screw   plug  at   one 
and  and  a  candelabra  lamp  receptacle  at  the 
other  end  of  a  small  cylindrical  cuing  con- 
taining the  transformer.   The  latter  reduces 
the  voltage  from  110  to  8  volts  and  has  a 
capacity  of  from  2  to  E  watts.     These  trans- 
formers are  generally  placed  in  lamp  sockets 
to  provide  an  efficient  means  for  using  low- 
power  lamps  that  may  be  lighted  all  night. 
Such   outfits   And   application   in   hallways, 
bathrooms,   bedrooms,   etc.       They  have  a 
much    higher  over-all   efficiency   than   indi- 
vidual lamp  dimmers  or  dimming  sockets. 
Manufacturers: 

GENERAL,    ELECTRIC     CO..     Schenec- 
tady.  N.   Y.      "All- Nlte- Lite"  affords  a 
most  economical  all-night  illumination. 
It  consists  of  a  miniature  transformer 
encased  in  an  attractive  brushed  brass 
■hell.    -The  AIl-Nite-Lite  fits  into  any 
standard   lamp   socket,   and  uses  a  C-S 
volt.  2  candle-power  Maxda  lamp.  Turn 
to  page   1218   where  other  G-E   Trans- 
farmer  Specialties  are  displayed.— Adv. 
Miller  Co.,  Bertrand  P..  High  and  Canal 
Sts..    Trenton,    N.    J.      "Liberty.'1      (Ex- 
clusive distributor.  Betts  &  Betts  Corp., 
Bll  W.  42nd  St.,  Naw  York,  N.  Y.) 
TRANSFORMERS,     SPECIAL    OR    NOT 
OTHERWISE    LISTED.— Transformers  are 
very  often  made   to  meet  special  require- 
ments  of   current   or   voltage   or   to   have 
transformation   ratios   not  sakndard  and  to 
be  used  for  purposes  other  than  those  listed 
herewith.    This  may  be  true  of  small  low- 
voltage  transformers  or  those  made  In  very 
large    sizes,    such    as    special    high-tension 
testing  transformers.    Transformers  are  also 
used  for  other  purposes  than  changing  the. 
voltage  or  current;  for  Instance,  as  a  com- 
pensating  transformer   for   neutralising   in- 
ductive disturbances  In  telephone  and  tele- 
graph lines,  or  one  used  for  protecting  and 
Insulating  both  the  telephone  and  the  user 
from  high-voltages  on  the  line  due  either  to 
Inductance    or   accidental    contact   with   a 
high-tension  line.    Phasing  transformers  are 
sometimes  made  special  for  changing  two- 
phase    to    three-phase    current,    or   the    re- 
Testing  transformers  for  use   on   rather 
low    voltage    circuits    are    used    for    testing 
colls  and  armatures.   The  colt  testing  trans- 
r  Is  built  with  a  separable  yoke   so 


primary  coll.  This  la  pressed  against  the 
armature  core  so  that  the  armature  coll 
forms  the  secondary. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge.  Mass.    "Acme." 

American  Transformer  Co..  178-1B2  Em- 
melt  St..  Newark.  N.  J.  "American," 
"Custom  Made." 

Becker  Electric  Works,  3056  Lincoln  Ave., 
Chicago,  III 

Canadian  Crocker- Wheeler  Co.,  Ltd.,  St. 
Catharines,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  218 
King  St..  W.,  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd..  Sanford 
and  Myler  Sts..  Hamilton.  Ont.,  Can. 
"Westlnghouse." 

Clapp- East  ham  Co..  ISO  Main  St.,  Cam- 
bridge, Mass. 

Dongsn  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

Elektro  Mfg.  Co..  The,  4642-46*4  Ravens- 
wood  Ave.,  Chicago,  111.    "Empire." 


Ferranti  Meter  ft  Transformer  Co.,  Ltd., 
ae  Noble  Bt,  Toronto,  Ont-  Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Standard  G-E  transform- 
ers meet  many  special  requirements. 
Nevertheless,  special  problems  may  de- 
mand unusual  and  original  develop- 
ments. This  company  has  designed 
and  perfected  many  equipments  for 
special  purposes  and  the  services  of 
G-E  Transformer  Engineers,  because 
of  their  wide  experience,  frequently  ef- 
fect material  savings  and  Insure  ap- 
paratus of  maximum  operating  con- 
venience and  economy.  Inquiries  car- 
rying detailed  Information  as  to  pur- 
pose and  available  power  sources 
should  be  addressed  to  the  nearest  G-E 
sales  office.      See  page  1222. — Adv. 

General  Radio  Co.,  11  Windsor  St.,  Cam- 
bridge, Maes. 

JEFFERSON  ELECTRIC  MFG.  CO.,  426- 
480-S.  Green  St..  Chicago,  I1L 

KUHLMAN  ELECTRIC  CO.,  Bay  City, 
Mich. 

Liberty  Electric  Corp.,  Port  Chester,  N.  Y, 

Miller  Co.,  Bertrand  F«J High  and  Canal 


— -  York.  N.  Y.) 

MOLONEY  ELECTRIC  CO.,7th  and  Hick- 
ory Bts.,  3t.  Louis,  Mo. 

Moloney  Electric  Co.  of  Canada,  Ltd., 
Windsor,  Ont,  Can. 

Packard     Electric     Co.,     Warren,     Ohio. 

PITTSBURGH  TRANSFORMER  CO.,  Col- 
umbus and  Preble  Aves.,  Pittsburgh,  Pa. 
"Pittsburgh." 

Standard  Electric  Machinery  Co.,  Balti- 
more. Hd.    "Standard -Baltimore." 

Thordaraon  Electric  Mfg.  Co.,  B01  S.  Jef- 
ferson St,  Chicago.  111. 

United  electric  apparatus  co.. 

1620-83  Columbus  Ave.,  Boston,  Mass. 

Wappler    Electric    Co.,    Inc.,    IB2   Harris 

Ave.,  Long  Island  City.  N.  T. 
WESTTNGHOUSE    ELECTRIC    *    MFG. 


HOLE.— Transformers   designed  for ... 

the  manholes  of  underground  distributing 
systems.  They  are  of  the  oil-filled  self- 
cooling  type.  Because  of  the  conditions  of 
their  location  they  must  be  air  and  water- 
tight, compact  and  rugged  and  with  low 
Iron  loss,  and  low  temperature  rise.  Man- 
hole transformers  are  made  In  about  the 
same  capacities  and  voltage  ratings  as  the 
pole  type  distributing  transformers.  The 
Joint  between  cover  and  tank  Is  made 
water-tight  and  air-tight  by  using  a  spe- 
cial gasket.  Because  they  are  made  air- 
tight Internal  pressures  are  developed  due 
to  the  expansion  of  air  and  oil  with  the 
Increased  temperature  under  load.  An  air 
chamber  Is  provided  between  the  oil  level 
and  the  cover  to  form  a  cushion  for  these 
pressures.  Special  construction  is  also  used 
to  give  water-tight  outlet  bushings. 

Manufacturers: 

All  la-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Canadian  General  Electric  Co.,  Ltd.,  213 
King  St,  W.,  Toronto,  Ont,  Can. 

Canadian  Westlnghouse  Co.,  Ltd.,  Sanford 
and  Mylar  Sts..  Hamilton,  Ont...  Can. 
"WeBtlnghouse.'' 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  T.  See  description  under 
™ • L  distributing,   standard.— 


Transfom 

Adv. 


MOLONEY  ELECTRIC  CO..Tth  and  Hick- 
ory Sts.,  St  Louis.  Mo. 
Moloney    Electric    Co.    of   Canada,    Ltd., 

Wlndaor.  Ont.,  Can. 
PITTSBURGH  TRANSFORMER  CO.,  Col- 
umbus and  Preble  Aves..  Pittsburgh,  Pa. 
"Pittsburgh."      (See    description    under 
Transformers,   medium  voltage,   miscel- 
laneous.) 
WESTINGHOUSB    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.     (See  display 
adv.,  pages  1896-1402.) 
TRANSFORMERS,     TOY.— Small     trans- 
formers with  nominal  rating  of  about  50  to 
ISO  watts,  for  use  on  standard  lighting  cir- 
cuits.     The    secondary    current  la    of  low 
voltage  and  Is  used  to  operate  electrical  toy 
motors,  miniature  lamps,  electric  trains,  etc. 
These  transformers  are  generally  made  with 
several  secondary  taps  connected  to  a  small 
switch    on    the    transformer    case,    so    that 
several  low  voltages  may  be  obtained.    In 


times  used.  The  primary  is  usually  wound 
for  110  volts  and  always  lias  its  circuit  con- 
tinued through  a  connecting  cord  passing 
through  a  bushed  hole  in  the  case  and  ter- 
minating in  a  standard  attachment  plug; 
this  Is  to  prevent  connecting  the  low- 
voltage    winding    to    the    lighting    circuit, 


which  would  make  the  outfit  a  dangerous 
t  top  up  transformer. 

Manufacturers: 

Acme  Apparatus  Co.,  27  Windsor  St. 
Cambridge.  Mass.    ''Acme." 

Becker  Electric  Works,  3055  Lincoln  Ave., 
Chicago,  III. 

Betts  ft  Betts  Corp.,  Ell  W.  42nd  St,  New 
York,  N.  Y.    "Hercules." 

Canadian  General  Electric   Co.,   Ltd.,  212 

_Killg  St,  W.,  Toronto.  Ont,  Can. 

Electric  Heat  Control  Co..  The,  1711 
Church  Ave..  Cleveland,  Ohio.    "King." 

Electrical  Products  Mfg.  Co.,  61  Hprague 
St,  Providence,  R.  I. 

Elektro  Mfg.  Co..  The,  4643-4(44  Ravens- 
wood  Ave.,  Chicago,  III,    "Empire." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  "Wayne."  Made  in  two 
general  classes:  The  Wayne  Junior  re- 
places two  or  three  dry  cells  and  Is 
furnished  with  a  liberal  length  of  cord 
and  separable  plug.  Larger  alses  of 
Wayne  Toy  Transformers  for  operat- 
ing heavy  electrical  toys.  |  have  a  nom- 
inal rating  of  BO  and  100  watts,  and  are 
furnished  with  electric  controllers  for 
giving  various  voltages.  Taps  are 
available  for  operating  toys  at  constant 
voltages  as  well  as  small  Incandescent 
bulbs.  See  page  1218  for  Information 
other  G-E  Transformer  Specialties. 


—Adv. 


Ave., 


....... 'Gilbert" 

JEFFERSON  ELECTRIC  UFO.  CO.,  425- 

430   S.   Green   St,   Chicago,   HI.     "Little 

Jeff."   "Midget" 
Knapp  Electric  ft  Novelty  Co.,  Bll  W.  Slat 

St.,  New  York,  N.  Y.    '"Kenco." 
Lionel  Corp..  The.  4S-B2  E.  21«t  St.,  New 

York.  N.  Y.    "Multlvolt." 
Miller  Co..  Bertrand   F.,    High   and   Canal 

Sts.,  Trenton,  N.  J.    "Herculea."    fBht- 

ciusive  distributor.  Betts  ft  Betts  Corp.. 

611  W.  42nd  St,  New  York.  N.  Y.) 
PITTSBURGH  TRANSFORMER  CO..  Col- 
umbus   and    Preble    Aves..    Pittsburgh, 

Pa.    "Pittsburgh." 
Rlttenhouse    Co-     The    A.     E.,     Honeoye 

Falls,  N.  Y. 
Sterling    Electrical     Corp.,     2711     Church 

Thord'arson  Electric  Mfg.  Co.,  E01  S.  Jef- 
ferson St..  Chicago,  111.    "Danditoy." 
UNITED  ELECTRIC  APPARATUS   CO., 

1520-23  Columbus  Ave..  Boston.  Mass. 
Viking  Electrt?  Co.,  150  152  Chambers  Bt, 

New  York,  N.  Y.  "Viking,"  "Veoo." 
TRANSFORMERS,  TRIPPING.— Tripping 
transformers  are  used  to  provide  the  neces- 
sary power  for  operating  the  tripping  mech- 
anisms of  oil  circuit  breakers  and  switches. 
They  are  usually  of  the  current  or  series 

and  often  are  the  same  transformers 

used  for  the  ammeters  and  watt- 
i  tines  in  which  heavy  currents  are 
present.     See  Transformers,  current 
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Manufacturers: 


"Custom  Made." 
Canadian  General  Electric   Co..  Ltd..   tit 

King  St,  W..  Toronto,  Ont,  Can. 
Condlt   Electrical   Mfg.    Co.,    83S   Summer 

St.  South  Boston,  Mass. 
Ferranti   Meter  ft  Transformer  Co..  Ltd.. 

26  Noble  St.  Toronto,  Ont,  Can. 
Monarch  Electric  Co..  Ltd..  St.  Lawrence 

and  Waterman  Sts.,  St  Lambert,  Que., 

Sterling    Electrical    Corp..    1711    Church 

Ave..  Cleveland.  Ohio. 
UNITED  ELECTRIC   APPARATUS   CO., 

1S1B-S8  Columbus  Ave.,  Boston.  Maes. 
WESTINGHOUSB    ELECTRIC    ft    MFO. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.,  pages  1806-1402.) 
TRANSFORMERS,     WATER-COOLED^ 
There  are  olI-Dlled  transformer*,  with  a  coll 
of  copper  pipe  Immersed  In  the  top  of  the 
tank   well   above  the  transformer  element. 
Cool  water  Is  pumped  through  this  coil  and 
thus  the  heat  is  abstracted  from  the  cir- 
culating oil.    This  type  Is  mostly  used  for 
large  transformers  at  central  statlona  and 
Indoor  substations.    The  length  of  the  colled 
pipe  necessary  Is  determined  by  the  rate  of 
How  of  the  water  and  the  total  losses  In  the 
It  Is  generally  computed  from 

c—  water  no— "■ -- 

-  ..-  „ r—  -jln.  win  a 

with  a  temperature  rise  of  1 
Manufacturers: 

Allis  Chalmers  Mfg.  Co..  Milwaukee,  WU 

American   Transformer  Co,   178-188  Em- 

mett  St,   Newark,  N.  J.     "American." 

"Custom   Made." 

BURKE  ELECTRIC  CO.,  12th  and   Cran- 


Catharlnes,  Ont.   Can, 


Wheeler  Co..  Ltd,  Bt. 
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anadlan.  General  Electric   Co.,  Ltd..   1 


—j  Myler  Sti,    Hamilton,    Oat,    Can. 

"WestlnghnuM." 
abrtcated    Steel    Products     Corp.,     Lee- 

ENERAL  ELECTRIC  CO.,  Schenec- 
tady.  N.   T.     See    description    under 

Transformers,     high- tension,      power. — 

lOLONET  ELECTRIC  CO.,7tti  and  Hick- 
ory Bts„  Si.  Louis.  Mo. 
(iloriey   Electric    Co.    of    Canada,     Ltd", 
Windsor,  Out.  Can. 

TT9BURGH  TRANSFORMER  CO-  Col- 
imbua  and  Preble  Aves,  Pittsburgh,  Pa. 
"Pittsburgh."  See  description  under 
Transformers,  medium  voltage,   mlscel- 

jgner  Electric  Mfg.  Co.,  0400  Plymouth 
*.ve„  St  Louis,  Mo. 

ESTLN'OIIOIISB  ELECTRIC  ec  MIX}. 
:0.,  East  Pittsburgh,  Pa.  (See  display 
.dv„  pages  1996-1408.) 

ANSFORMEns.  WELDI NO. —Welding 
iformers  are  used  to  provide  low-volt- 
jurrsrit  used  In  welding.  The  primary 
uatly  wound  for  the  ordinary  dlstribu- 
voltages.  although  they  are  used  on 
r  voltage  circuits  at  times.  They  are 
led  with  secondaries)  ot  usually  only 
urn  of  large  conductor  so  as  to  give 
large  currents  at  very  low  voltage  for 
ng  metals.  The  transformer  Is  usually 
ted  with  suitable  water-cooled  Jaws 
>ther  auxiliaries  to  form  a  complete 
ig  machine  or  outfit. 
lufacturert: 

iriaan   Transformer  Co.,   178-182 
ett  St.  Newark,   N.   J,    "  *         ' 

ter  Electric  Works,  S05E  Lincoln  Ave., 

ilcago.  ill. 

idlan  General  Electric  Co..  Ltd.,  212 

ng  St.,  W„  Toronto,  Ont.,  Can. 

ran  Electric  Mfg.   Co.,    2987  Franklin 

,  Detroit,  Mich. 

trie    Heat    Control    Co..    The,    2711 

urch  Ave.,  Cleveland,   Ohio.     "King." 

ERPRISE     ELECTRIC     CO.,      THE, 

Ltren,  Ohio.   "Peerless."    (See  display 

/.,  page  1338.) 

ind   Electric   Riveter  Co.,   600   West 

d     Trust     Bldg.,     Philadelphia,     Pa. 

cated  Steel  Products  Corp.,  Lee- 
la.    Ohio. 

"ERSON  ELECTRIC  MPO.  CO.,  420- 
S.    Green    St.,   Chicago.  III. 
LUAN    ELECTRIC    CO.,    Bay    City, 
h. 

ty  Electric  Corp.,  Port  Chester,  N.  T. 
■  Co.,  Bert  rand  F.,  High  and  Canal 
,  Trenton,  N.  J.  (Exclusive  dlstrl- 
>r.  Betts  &  Bett*  Corp..  611  W.  42nd 
New  York.  N.  T.) 

5NEY  ELECTRIC  CO..  7th  and  Hlck- 
Sts.,  St.  Louis,  Mo. 
ey    Electrio    Co.    of    Canada,    Ltd., 
dsor,  Ont.,  Can. 
rd      Electric     Co.,     Warren,     Ohio. 

ig     Electrical     Corp,     2711     Church 
.  Cleveland,  Ohio. 
.rsort  Electric  Mfg.  Co,  601  8.  Jef- 
m  St,  Chicago,  111. 
'INOHOUSE    ELECTRIC    &    MFG. 
East  Pittsburgh,  Pa.    (See  display 
pages   1886-1402.) 
3IENT    PHENOMENA.— Any  elec- 
nagnetlc   phenomena  thatore  tem- 


me  of  the  conditions  are  changed, 
switching,  a  change  In  load,  a 
cult,    an    arc   across  an   Insulator, 

tit.. — Trade  name  for  lubricating 
factured  by  the  General  Electric 
nee  tad  y,  N.  Y. 


Machine    Co,   OH   City,   Pa. 
ITE. — Trade    name     ---     _. 

ujfactured  by  Johns- Man  villi. 

Ave.      and     41st    St,     New    York, 

LATOR,       TELEPHONE.  —   See 

MISSION  LINES,  CONSTRUC- 
".— Trans mission  lines  are  those 
ivey    energy  in  bulk  from  point  of 

point  of  distribution  or  utlllsa- 
oltages  higher  than  those  com* 
(I  for  distribution  purposes,  usual- 
000    volts.      These  lines  are,   how- 

two  general  types,  (a)  those 
liver  energy  at  various  points 
line,   and  (b) "'-   *.....,... 


those  which  deliver 


all   their   energy   at   one'  or   perhaps   two 

The  lines  which  deliver  energy  to  towns 
and  Industries  along  their  route  are  in  ef- 
fect merely  high -voltage  distribution  sys- 
tems, but  from  the  point  of  view  of  line 
construction  they  are  classed  with  trans- 
mission systems.  The  number  of  such 
systems  Is  great  and  Increasing  steadily, 
since  economy  of  production  requires  that 
the  generating  stations  formerly  main- 
tained In  each  town  or  Industrial  plant 
give  way  to  energy  produced  In  a  large  and 
efficient  station  located  with  reference  to 
adequate  supplies  of  coal  and  water,  or 
perhaps   driven   by   water   power. 

These  high-voltage  distribution  lines  are 
operated   at    voltages   from   6,400   to   31,000, 


t  the  cost  of 
a   materia"" 

._   likely   to   _. 

.  .  itrlcted  at  the  higher  voltages. 
The  through  lines  are  operated  at  such 
voltages  as  the  distance  and  amount  of 
load  require.  The  substation  equipment 
being  a  small  part  of  the  total  coat,  the 
voltage  Is  preferably  made  a  Utile  more 
than  1,000  volts  per  mile,  for  distances  less 
than  100  miles.  The  construction  for  Im- 
portant lines  Is  often  of  steel  and  carried 
on   private  right-of-way  by   the   moat   di 

In  selecting  the  route  for  lines  which 
are  to  be  tapped  at  various  points,  high- 
ways and  railroad  rights-of-way  form  the 
natural  channels  to  be  followed.  Such 
lines  are  carried  from  town  to  town  and 
where  the  railroad  route  is  shorter  than 
the  highways  It  is  often  desirable  to  ar- 
range for  a  right-of-way  along  (but  usual- 
ly to  one.  side  of)   the  railroad  property. 

When  energy  Is  not  likely  to  be  taken 
from  the  line  along  the  route,  highways 
are  used  for  the  lower  voltage  lines  carry- 
ing less  Important  service,  as  this  is  usual- 
ly the  most  feasible  plan.  But  for  lines 
at  voltages  over  60,000  a  private  rlght-of- 
way  or  a  long- time  easement  Is  often 
found  best.  This  makes  it  possible  to  run 
the  line  by  the  most  direct  route  across 
country  without  regard  to  high  ways. 

Lines  along  highways  are  usually  on 
wood  poles  with  pin-type  Insulators.  Small 
lines  are  carried  on  a  two-pin  arm  with 
the   third   wire   on   the   pole    tap.      Others 

the  lower  arm  and  perhaps  a  ground  wire 
for    lightning    protection    on    the    pole    top. 


-jud  an 
Wher 


the    ■ 


_  ....  -Idth  of  the  right-of-way 
permits,  lines  carrying  heavier  conductors 
are  sometimes  doubled.  This  Is  done  by 
Inclining  the  poles  toward  each  other  to 
make  an  A-frame,  or  by  setting  them  erect 
about  10  ft.  apart  and  attaching  double- 
length  crosaarma  to  each  pair  of  poles. 
In  places  where  reinforcement  against  aide 
stress  as  Is  required,  braces  axe  attached 
from  the  lower  part  of  one  pole  to  a  point 
about  12  ft.  higher  on  the  otharpole.  This 
construction  presents  some  difficulties  In 
handling  the  wires  between  the  poles,  and 
the  flexible  type  of  steel  tower  Is  therefore 
often  used  under  circumstances  which 
would   require   double-pole  lines. 

Steel  -construction  is  often  used  In  east- 
ern states  where  steel  Is  readily  available 
Id  places  where  pole  construction  would 
be  preferred  In  rough  country.  For  Im- 
portant lines  structural  steel  poles  set  In 
concrete  are  found  quite  frequently  in  east- 
ern states.  These  are  required  where  poles 
of  unusual  height  are  needed,  and  where 
the  space  available  for  foundations  does 
not  permit  the  use  of  a  tower.  Railroad 
and  river  crossings  and  lines  carried 
through  railroad  yards  are  often  supported 
on  such  poles.  Tubular  steel  poles  and 
expanded  truss  poles  are  used  to  some 
extent  for  lines  supplying  electric  railway 
service. 

For  Important  service  along  private 
rights-of-way  the  steel  tower  Is  found  pref- 
erable. Such  lines,  in  level  or  rolling 
country,  are  carried  on  towers  of  light 
structural  steel  shapes,  spaced  from  GOO  to 
600  ft  apart  The -height  must  be  sufficient 
to  allow  for  safe  clearance  with  IB  to  20  ft 
sag  in  the  span.  The  strength  of  the 
—  "it  be  sufficient  to  withstand 
stresses  of  sleet  and  wind 
at  right  angles  to  the  line.  It  is 
rv  to  auume  that  %-lnch  radial 
ly  be  accompanied  by 
a  winn  pressure  oi  S  lbs.  per  Sq.  ft.  (72 
miles  per  hour),  and  make  the  steelwork 
strong  enough  to  withstand  It.  These  con- 
ditions are  rarely  met  in  combination  ex- 
cept, perhaps.  In  lines  passing  over  moun- 
tainous country,  but  sleet  may  be  more 
than   U-lnch  thick  and  equivalent  stresses 


thickness  of  alec 


voltages,  and  e 


may  be  encountered  with  lower  wind  pres- 
sures. In  rough  country,  the  line  may  often 
be  carried  from  bill  to  hill  with  spans  of 
1,000  to  2.000  ft.  or  more.  The  towers  and 
foundations  for  such  lines  must  usually  be 
designed  for  the  condition  at  each  tower 
location. 

The  Insulators  for  transmission  lines  are 
perhaps  the  most  vital  part  of  the  system, 
since  the  reliability  of  the  service  depends 
in  large  measure  upon  their  dependability. 
Lines  up  to  about  40,000  volts  are  quite 
generally  equipped  with  pin- type  Insula- 
tors. At  voltages  below  10,000  to  20,000 
volts  they  are  usually  of  two  pieces  and  at 
higher  voltages  they  are  In  three  or  four 
parts.  The  number  of  petticoats  and  then- 
Is  steadily  Increased  with  rising 

--■' irience  has  indicated  that 

ilp  to  continuity  of  serv- 
iio  iv  use  bji  mediator  rated  at  a  voltage 
26  to  G0«,  higher  than  the  working  voltage 
of  the  line.  This  gives  higher  flash-over 
values,  greater  mechanical  strength,  and 
higher  factor  of  safety  generally. 

At  tbe  higher  voltages,  the  suspension 
type  Insulator  Is  standard,  and  it  is  some- 
times used  at  lower  voltages  where  there 
Is  probability  of  the  voltage  being  In- 
creased later.  The  atrlng  of  suspension 
units  varies  from  three  to  six  or  more  In 
number.  The  potential  gradient  along  the 
string  Is,  however,  not  uniform  and  the 
addition  of  more  units  is  of  less  value  as 
the  number  Is  Increased  beyond  four.  The 
extra  units  are.  however,  of  value  as  re- 
serve Insulator  capacity  In  case  any  of  the 
units  Is  short-circuited  or  weakened  by 
puncture.  One  or  two  units  beyond  the 
probable  flash-over  voltage  are,  therefore, 
usually   provided. 

With     the     suspension     type,     ._i.— 


must  be  made  a 


_s  for  transmitting  the 

.-. ,.    without   drawing   the 

conductor  too  near  to  the  tower  for  safe 
clearance.  This  is  accomplished  In  most 
cases  by  treating  the  Insulator  string  at 
the  corner  tower  as  a  strain  Insulator,  and 
using  a  separate  string  for  each  adjacent 
span.  This  turns  the  units  to  an  approxi- 
mately horizontal  position  and  puts  them 
under  the  line  tension.  The  failure  of  In- 
sulators Is  likely  to  be  first  observed  ax 
auch  points.  --"•■" 

Considerable  ti 
in  suspension  li 
due  to  an  aglni 
which   Is   recelvl 

nlng  by  a  groui 
line  and  ground 
mile.  Copperclai 
of  conductor  to 

galvanised  sti-an 

vicinity  of  transformers  and  cable  poles 
lightning  arresters  are  required.  These  are 
of  the  multlpath  or  horn-gap  type  on  the 
less  Important  lines  and  of  electrolytic  or 
gelatinous  type  on  more  Important  service. 

The    mr    nf    nondiicinm    varies    with    the 
inductor  and  ten- 

.     up.    The  tension 

should  not  exceed  one-half  the  ultimate 
breaking  strength  of  the  conductor  when 
It  is  loaded  with  sleet  and  the  thermometer 
Is  at  0*.  The  tension  being  flxed  by  these 
assumptions,  the  sag  Is  found  by  tbe  formu- 
la, s  =  W»/(8T),  In  which  W  Is  the  weight 
of  a  foot  of  the  conductor  with  ice,  I  Is  the 
length  ot  the  span,  and  T  is  the  tension. 
This  is  the  minimum  sag  which  should  be 
used,  but  It  is  often  desirable  to  use  a 
greater  sag  In  order  to  ease  the  stresses  on 
the  supporting  structures.  The  sag  varies 
somewhat  with  expansion  and  contraction 
and  if  wire  is  strung  at  summer  tempera- 
tures, allowance  must  be  made  for  contrac- 
tion and  resulting  Increase  of  tension  at 
winter  temperatures.  (Also  see  Transmis- 
sion   systems,    development   of.) 

TRANSMISSION  LOBS,  TELEPHONE 
LINE. — Weakening  of  transmitted  speech 
by  lines  and  apparatus.  It  Is  measured  In 
terms  of  standard  cable  (88  ohms  and 
0.064   mf.   per  mile). 

TRANSMISSION  STANDARD,  TELE- 
PHONE LINE,— A  measure  at  allowable 
transmission  loss  permitted  In  any  given 
case.  Tbe  total  over-all  commercial  limit 
i  80  miles  standard 
tid  of  apparatus  at 


cable  with  a  certain 
each  end. 

TRANSMISSION  STRUCTURES,  STEEL. 
Structures,    steel,    special   for   trans- 


mission Unas,  < 


;  also  A-frames;  Towers, 


TRANSMISSION  SYSTEMS,  DEVELOP- 
MENT OF.— Alternating-  current  systems 
having  been  Introduced  In  1886,  for  the  pur- 
pose of  supplying  at  higher  voltagea  dis- 
tricts in  which  the  distances  were  too 
great  for  110-volt  supply,  it  was  but  natural 
"■" "    voltages   should   be   pro- 


3gle 


TRANSMITTER 
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TRANSMITTERS 


The  first  long-distance  transmission  lines 
were  constructed  In  the  United  States  In 
1SS9.  Two  single-phase,  10,000- volt  sys- 
tems were  placed  In  service  between  Ore- 
gon City  and  Portland,   Ore.,  a  distance  of 


the  alternating- current  system  had  been 
first  developed  there.  Systems  of  10,000 
volts  were  Installed  to  transmit  energy 
from  Lauffen  to  Frankfort  In  Germany,  and 
from  Deptford  to  London  In  England  In 
1891-2,  and  these  are  of  great  interest 
since  most  of  the  problems  of  high- volt- 
age Insulation  of  transform  ere,  cables  and 
overhead  lines  had  to  be  met  and  In  a 
measure  overcome  before  these  Installa- 
tion* could  go  Into  service.  Swiss  en- 
gineers and  manufacturers  were  identified 
with  these  first  undertakings,  perhaps  be- 
s   of   their    familiarity   with   hydroelec- 


trie  practice. 

The   develo 

the  same  tim< 

of    tf?e 

under 

of  a   power    n 

Hydroelectric 

Planta 

were    installed    and    del -..-..„., 

lines  at  10,000  and  15,000  volts  In  Colorado, 
California,  Oregon  and  other  western 
states,    between    1891    and    1894. 

The  development  of  power  at  Niagara 
Falls  began  In  1S93.  with  transmission  to 
Buffalo  and  to  Industries  which  Boon  lo- 
cated nearby  to  use  the  power.  This  plant 
was  unique  In  that  11  was  the  first  25- 
cycle  plant  In  America,  this  frequency  hav- 
ing been  chosen  because  It  was  expected 
that  a  considerable  part  of  the  energy 
would  be  converted  to  direct  current  by 
synchronoue  converters.  Direct  current 
was  required  for  certain  electrolytic  pro- 
cesses which  were  established  near  Niagara 
Falls  to  avail  themselves  of  cheap  power. 
Aluminum,  carborundum  and  certain 
chlorine  products  were  made  available  In 
quantity  for  the  flrat  time  by  the  Niagara 
Falls  development. 

In  1897,  the  Edison  systems  first  availed 
themselves  of  the  alternating -current  sys- 
tem for  the  transmission  of  energy  from 
station    to    station    in    bulk.      Synchronous 

— rent   from   2B-cycle  a-e.    supply,    * 


...  —  station  with  the  most  economi- 
cal types  of  prime  mover,  and  saved  the 
expense  of  running  the  stnall  stations  dur- 
ing long  periods  of  the  day  when  the  load 
was  small  and  the  cost  of  production  very 
high.  These  small  stations  were  shut  down 
except  for  the  periods  of  the  heavy  load, 
thus  saving  both  labor  and  fuel  during  16 
of  the  24  Tours. 

This  joining  of  forces  with  a-c.  transmis- 
sion has  made  It  possible  for  d-c.  systems 
to  continue  in  operation  with  a  degree  of 
economy  comparable  with  that  or  a-c.  dis- 
tribution   systems. 

The  discussion  of  frequencies  which 
too.k     place     before    the     Niagara     develop - 


'   GO  cycles   as  ■ 


s  unfortunati 

.  ..   made  at  50  cycles  as  this    

simp  11  fled     the     design    of     frequene 


changers  which  are  often  needed  to  form 
a  connecting  link  between  25  and  60-cycie 
systems.  Voltages  were  Increased  by  grad- 
ual steps  each  year  as  experience  was 
gained  in  the  manufacture  of  high-voltage 
equipment   and    line   Insulators. 

3  of  Line  Voltage.     By  the  year 


»  the 


_  jf  kllovolts  (thousands 

of    line    pressure^  and    the    cur- 


i    the   same   percentage   < 


loss,    as  a  20.000-voll  line, 

As  distances  were  Increased  more  water 
powers  were  brought  within  economical 
range  and  further  Impetus  was  given  to  In- 
crease in  voltages  In  order  to  reach  others 
between  1910  and  1918  the  advance  stopped 


igest    high-voltage  transn 
crates  at   87,000   and   65,0™   . 
t  sections  and  transmits  a  d 
miles   from   Mono   County,   < 


desirability  of  fur 

age.     The    most   ambitious    scheme    in    this 

direction      Is      the   220,000- volt,       1.1 00- mill 


mission  line  whl 


i  of  power  from 


Illy!    to 


The  comhlned  power  capacity  of  the  line  Is 
to  be  1.600.000  kw..  and  because  of  Its  func- 
tion, which  Is  In  the  nature  of  a  busbar.  It 
Is  called  a  transmission  bus.     The  proposed 

out.  although  s 


through  frequency  changers  would  be  i 
economical,    limit   the    exchange    of   pov 

and     Increase     tremendously     the     requli 
■rating   vigilance.      One  part  of  the  pro- 

...  — -ating  a  240-mr'-  "-• 

i  operated  at 
.  change.  The 
allow  sufficient  clearance  and  by  lengthen- 
ing the  nine-unit  string  of  suspension  In- 
sulators to  eleven  units  the  Insulation  will 
be  ample.  The  spacing  of  the  line  con- 
ductors la  proposed  to  be  17  ft.  6  inn. 
Effect  of  Voltage  Increase  on  Line  Con- 
The  steady  advance  In  voltage 


voltage  had  passed  50.000.     Below 
Insulators  carried  On  pli 


Insu 


wood  cross - 
had  been  standard  practice.  The  early 

-*-   purposes  had 


not  been  developed,  and  molded 
less  expensive.  However,  as  the  mzo  mm 
number  of  petticoats  was  Increased  to  meet 
Increased  voltages,  the  difficulties  of  break- 
age In  service  began  to  multiply  and  porce- 
lain was  substituted  for  the  glass.  Porce- 
lain Insulators  were  made  in  two,  three  or 
Tour  pieces  and  cemented  together  after  be- 
ing fired.  This  removed  the  difficulty  due 
to  internal  stresses  and  gave  a  mechani- 
cally stronger  support  for  the  line  con- 
ductor. ^ 

Each  successive  Increase,  however,  added 
to  the  weight  of  the  insulator  and  to  the 
length  of  the  pin,  necessitating  the  use  of 
steel  pins  with  threaded  thimbles  for  tne 
attachment  of  the  Insulator.  Above  50,000 
volts.  Individual  Insulators  were  about  one 
foot  In  diameter  and  weighed  about  IE  lbs. 

These    limitations    suggested    the    use    ot 

was  most  conveniently  done  by  suspending 
the   Insulators   from   the   crossarms   Instead 


rylng  tl 


Thus   the  suspension  type  of  Insulator  be- 
came standard  for  the  higher  voltages  and 
used    quite    universally    for    lines    above 


60. 000  volts. 


of  a  single  piece 


of  porcelain  from  E  to  10  Ins.  In  diameter 
with  corrugations  on  the  under  side  and 
with  galvanized  steel  connecting  terminals, 
by  which  they  are  secured  to  each  other, 
to   the  support  and,   at  the  bottom,   to  the 

The  use  of  suspended  strings  which  have 
more  or  less  freedom  to  sway  laterally  In 
the  wind,  made  It  necessary  to  keep  the 
strings  a  safe  distance  away  from  the  pole 
or  tower,  and  near  the  ends  of  the  arm. 
This  resulted  In  the  three  conductors  be- 
ing mounted  in  a  vertical  plane,  on  one 
Ide.   the  other  side   being  occupied   by  or 


1    for   : 


jnd  el  re 


desirable 
little 


with    i 


After 


_  j  the  _ 

side    of    t 


ilddle 


t   It   v 


ondut 


fleet  In  melting  off  would  drop  from  one 
of  the  lower  wires  first  In  some  cases,  al- 
lowing it  to  rise  dangerously  near  to  the 
Ice-loaded    conductor   above   It. 

The  extent  of  Insulator  failures  and  the 
Increasing  cost  of  Insulators  with  Increas- 
ing voltages  suggested  the  desirability  or 
minimizing  the  number  of  insulators  by 
lengthening  the  spans.  The  prevailing 
practice  for  wood  pole  lines  of  using  150-ft. 
spans  was  Increased  to  250-ft ,  reducing  the 


of 


heavy  conductors 


40%. 


_   .    ;ults  the 

loading   of  poles   was    too  great   for   safety 
louble-pole   lines   were   resorted   to   In 


i   stronger    than    ' 


:ou1d  be  carried  fro 


>  became  larger  and   exper- 


Economlc  Effect  of  Power  Transmission 
iystems.  Between  1S0S  and  1910  the  con- 
traction of  Intercity  lines  was  begun  for 
Of   supplying  groups   of    cities 


and     villages     from     one     large     generating 
station,   thus   effecting  great   economies  by 

shutting  down  s — '"  ---■-— 


Inefficient  stations 


!  supply  systems. 

in  some  pans  oi  xne  country  power  was 
supplied  for  pumping  water  for  Irrigation, 
or  for  the  drainage  of  overflowed  lands. 
Thus  the  large  capacity  of  higher  voltage 
lines  was  applied  to  the  economic  supply 
of  power  In  large  h locks  from  sources 
where  It  could  be  generated  cheaply  from 
water  or  coal,  and  the  net  result  has  been 
a  vast  saving  In  the  consumption  or  fuel 
and  a  tremendous  addition  to  the  Industrial 
power   facilities  of   the  country. 

The  super-power  survey  now  being  con- 
ducted 'by  the  United  States  Geological 
Survey  In  the  metropolitan  and  Industrial 
district  lying  between  Boston,  Mass..  and 
Washington.  D.  C,  alms  at  a  survey  of 
all  existing  and  potential  power  sources 
in  this  extensive  area  with  the  aim  of 
showing-  how  all  these  may  be  co-ordinated 
and  interconnected  by  high-voltage  trans- 
mission lines  so  as  to  meet  the  great  power 
demands   I 


effec 


■    fue 


.    the 


TRANSMITTER  ARM.  —  A  mounting 
piece  to  hold  the  transmitter  out  from  a 
base  and  to  permit  vertical  adjustment  to 
the  varying  heights  of  users.  On  the  ho- 
tel type  telephone  It  practically  vanished  by 
becoming   merely   a  pivot. 

TRANSMITTER  BUTTON,  TELEPHONE. 
— A    colloquial     expression    for    microphone 


TRANSMITTER,    MA' 


-ecelver  will  act  as  a  transn 
If  the  user  speaks  rather  loudly  Into  the 
ear  cap.  The  diaphragm,  vibrated  by  the 
voice,  varies  the  magnetic  strength  of 
the  pole  pieces  and  thus  generates  current 
in    the    line.      The    first    electric    telephone 

TRANSMITTER,  TELEPHONE.— This  Is 
the  part  of  a  telephone  set  which  converts 
sound  waves  In  air  Into  talking  current 
(alternating  current).  It  consists  of  a 
mouthpiece  to  collect  the  sound  and  a 
diaphragm  vibrated  by  the  sound.  The 
diaphragm  moves  one  of  two  electrodes  ba- 


whlch 


granu 


arbon.        The 


nd  thus  varies  the 
direct  current  wmen  is  flowing  through  the 
transmitter.  The  two  electrodes  and  the 
grahulaf  carbon  are  called  the  "microphone 

sen." 

TRANSMITTERS,      RADIO.   —   A     radio 

transmitter  Is  a  complete  set  of  apparatus 
tor  the  production  of  alternating  current 
of  high  frequency  and  permitting  Its  radia- 
tion as  electromagnetic  waves.  Transmit- 
irs    therefore   are   varied,    depending;  upon 


i  of   t    . 

;he  distance  o 


desired 


milted.      The  manufac- 


and  also  as  special  equlpmi 
plete  description  of  tne  apparatus  used, 
see  Radio  telegraph  transmitting  appara- 
tus: also  Radio  telephone  transmitting  ap- 


Park  Row,    New  York,   N.  T. 
Bunnell     A    Co..    J.    H..    31    Park    Place. 
New  Tork.   N.   T.     "Bunnell." 

Chicago    Radio    Laboratory,    Itavenswood 
and  Schrelber  Avea.,  Chicago,  ill.    "Hy- 


Clapp-Eastham 

bridge.  Mass. 
DeForest.     Lee,     Inc.,     451     Srd     St., 

Francisco,  Cal.     "■»■■"-->' ■■ 


St.,    San 

bgTe 
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Mm!  Tilurub  Co.,  SIS  Hobart  Bid*.. 
San   Frandaco,    CaL      "Federal." 
ray  ft  Danielson  Mfg.  Co.,   673  Howard 

St.,  San  Francisco,    Cal. 


OLTZER-CABOT      ELECTRIC      CO., 

THE,  125  Amory  St..   Boston,   Mass. 

ennedy  Co.,  The    Colin    B.,    140   Second 

St.,   San  Francisco,    Cal. 

flbounu   4   Clark    Mfg.    Co.,    MSI    E. 

Marginal  Way.   Seattle,   Wash.     "K   & 

C." 

Iltien  Radio  Mfg.   Co.,  Inc.,  Flett  Ave., 


crcury  Radio  Appliance  Co.,  072  Broad- 
way. Brooklyn,  N.  T.  "Meraco." 
>dern  Radio  Equipment  Co.,  17  S. 
Broad  St.,  Elisabeth,  N.  J.  "Modem." 
i iv  Bra  Radio  Sales  Co.,  Elmlra,  N.  T. 
'Universal." 

dlo  Corp.  of  America,  233  Broadway, 
■iew  York.   N.   Y. 

dlo  Service  &  Mrs.  Co..  4S4  Merrick 
Id.,    Lynbrook,    L.    I.,    N.    Y.      "Radio 

SNAL  ELECTRIC  MFG.  CO..  Menoml- 

ee.  Mich.     "Signal." 

ion.     Emit    J.,     217     Broadway,     New 

'ork.  N,  Y.    "Elwell." 

I  cox    Laboratories,    Inc.,    The,    111    8. 

'ali-vlew  Ave..  Lansing,  Mich. 

relets  Specialty  Apparatus  Co.,  C  and 

lirsa    Ku,     Boston,     Mass.       "Prleea- 

AMSMITTERS,  TELEGRAPH,  MA. 
E  TYPE,— Instruments  which.  In  re- 
e  to  a  hand-operated  control,  effect  In 
n-line  circuit  electrical  changes  necee- 
to  send  signals  over  the  Una  The 
ne  type  transmitters  are  used  to  per- 
ister  sending,  with  less  effort  lor  the 
Lor.  One  form,  a  semiautomatic 
n  itter.    consists    of    a    hand-operated 


ire    formed    as    long   I 


ited  tape  bearing  the  message  is  fed 

e    messages   on   the   tape   when    he 

use    the   line   to  transmit  them. 
ifacturar; 
ten    Mfg.    Co.,    The.    700    E.    8th    St.. 


ALL  SET.— These 
.ly  of  the  solid-back  type,  having  an 
ig  brass  shell.  There  are  a  number 
•si  ot  transmitters  used,  but  they 
lerally  quite  similar.     Foi 

systems,  high -resistance 
•f  used.  They  have  a  resistance 
're  from  30  to  GO  ohms.  The  same 
.re  sometimes  used  on  local- battery 

they  have  the  advantage  of  being 
ical  of  current.  For  special  service 
si-battery  service  in  general,  low- 
ice     transmitters     are     used;     these 

reslHtince  of  from  10  to  IB  Ohms. 
nes    for   announcing   trains,   pacing 

In  hotels,  and  for  other  loud- 
S  telephones,  special  low-resist- 
■anemltters  are  used  on  110-volt 
cults. 

can   Electric  Co.,  6401  8.  State  St, 

ago.    111. 

;o    Telephone  Supply  Co.,   1142-1228 

Bpsrdsley   Ave.,   Elkhart.   Ind. 

l!  Telephone  &  Telegraph  Co..  Buf- 

N.    Y.      "Federal " 
OGO   SWITCHBOARD  A  SUPPLY 

Adams    and   Aberdeen   8ts..   Chl- 
.  III.     (See  display  adv.  page  1127.) 
Electric  Co..  Oenoa.  III. 
ttan     Electrical   Supply   Co.,    Inc., 
»rk    PI..    New  York.   N.  Y. 

r    BlePtrlc   Co..    1800-3810   Ravens- 

Ave..    Chicago.  111. 
v     &     Patterson.    14    Hubert    St.. 

York.    N.    Y.     "DeVeau." 
r>l       Telephone     Construction     Co., 

Monroe.    Mich. 

irsr-CarlBon  Telephone  Mfg.  Co., 
University  Ave..  Rochester,  N.  Y. 
n    Klectrtc  So.,  Inc.,  IBS  Broadway. 

York,    N.   Y. 

WITTERS,  TELEPHONE.  HAND 
an  smitten  for  use  on  hand  sets 
■.    with    a   special  back  to  fit  Into 


the  flat  brass  tubing  handle  generally  em 
ployed.  They  are  usually  smaller  thai. 
the  ordinary  transmitter,  having  a  smaller 
diaphragm. 

Manufacturers: 

American  Electric  Co.,  E401  3.  State  St., 

Chicago,    111. 
American  Thermophone  Co..  114-116  Bed- 
ford    St..     Boston,     Mass.      "Thermo- 
phone." 
Chicago     Telephone     Supply     Co..     1142- 
1228  W.  Beardsley  Ave..  Elkhart,  Ind. 
KELI.Oaa  SWITCHBOARD  &  SUPPLY 
CO..    Adams    and    Aberdeen    Sts.,    Chi- 
cago.  111.     (See  display  adv.  page  1317.) 
Modern     Radio     Equipment     Co.,     27     S. 
Broad  St..  Elisabeth.  N.  J.     "Modern." 
Stanley  &  Patterson,  34  Hubert  St.,  New 

Co., 

......    . Co.. 

.  .   ,  Rochester.  N.  Y. 

Western  Electric  Co.,  Inc.,  19S  Broadway, 

New  Ydrk,  N.  Y. 
TRANSMITTERS,  TELEPHONE,  OP- 
ERATORS'.—Transmitters  designed  to  be 
worn  by  operators.  They  are  carried  on 
a  plate  which  rests  on  the  breast,  held  by 
a  strap  or  band  around  the  neck.  The 
mouthpiece  is  long  and  curved.  The  trans- 
mitter is  usually  made  similar  to  those 
used  In  the  desk  and  wall  telephones,  but 
has  a  special  brass  shell.  They  are  also 
called  breast  transmitters  or  chest  trans- 
miners.  On  some  types  of  private  branch 
exchange  or  other  small  boards  the  opera- 
tor's transmitter  Is  suspended  by  cords  from 
an  adjustable  bracket  extending  forward 
over  the  top  of  the  board.  This  is  usually 
a  plain  solid -back  transmitter. 
Manufacturers: 
American  Electric  Co.,  6401  S.  State  St., 

Chicago.  111. 
Chicago  Telephone  Supply  Co..   1142-1228 

W.   Beardsiey   Ave..    Elkhart.   Ind. 
Federal  Telephone  A  Telegraph  Co.,  Buf- 
falo.   N,    Y.      "Federal." 
KELLOGG  SWITCHBOARD  &  SUPPLY 
CO.,    Adams    and    Aberdeen    Sts..    Chi- 
cago. 111.     (See  display  adv.  page  1327.) 
Leicli  Electric  Co.,   Genoa.  III. 
Premier   Electric   Co.,    3800-3810   Ravens- 
wood   Ave..    Chicago,    111. 
Stoddard     Telephone     Construction     Co., 

The.    Monroe.   Mich. 
Stromberg- Carlson    Telephone    Mfg.    Co., 
1060  University  Ave.,  Rochester.  N.  Y. 
Western  Electric  Co.,  Inc.,  186  Broadway, 

New  York,  N.  Y. 
TRANSMITTERS,    TELEPHONE,    SPE- 
CIAI Special  telephone  transmitters  are 

stratlons  in  windows,  for  use  in  transmit- 
ting music,  etc.,  by  radio  telephone,  for  use 
In  telephones  made  In  novel  styles  for 
homes,  etc.  The  latter  class  Includes 
transmitters  chased  with  gold  or  silver, 
etc.  Glass  mouthpieces  are  also  used  on 
some  of  the  special  transmitters. 
Manufacturers: 

Modern     Radio    Equipment    Co.,     27    B. 
Broad    St..    Elisabeth,    N.    J.      "Micro- 
Fone-O-Graf." 
Western  Electric  Co.,  Inc..  1  SB -Broadway. 

New  York.   N.   Y. 
TRANSMITTING      SETS,      RADIO.— See 
Radio     telegraph     transmitting    apparatus; 
also     Radio     telephone      transmitting      ap- 


power  of  supposed  Ions 
motions  towards  the  electrodes  provides 
mechanism  of  carrying  the  electric  curr 
according  to  the  diss 


trie  conductivity 


of  the   

sets  of  Ions  gives 
of  the  solution. 

TRANSPORT  OF  I' 
tlon   theory  of  solutk 

at  the  electrodes  Is  explained  by  assuming 
them  to  exist  a  priori  in  the  solution,  be- 
fore electrolysis  Is  applied,  and  to  be  di- 
rected or   attracted    to   the    two   electrodes 

provides  a  picture  of  the  transport  of  the 
Ions  from  the  body  of  the  electrolyte  to  the 
electrodes.  It  la  more  probable  that  there 
are  no  such  pre-existing  Ions,  that  the 
electric  current  passes  and  produces  chem- 
ical changes  In  the  electrolyte  at  the  elec- 
trodes, that  these  changes  In  composition 
diffuse  throughout  the  electrolyte,  and 
thus  virtually  bring  the   Ions  to  the  elec- 


jary   condition. 

the  passage  of   th 
ts  pre-existing  neces 

TRANSPOSITION 

BRACKETS.  —  Se 

TRANSPOSITION  OF  TELEPHONE 
LINES.— To  equalize  the  exposure  of  tele- 
phone line  wires  to  external  disturbances. 
they  are  transposed  or  caused  to  trade 
places  on  the  Insulators  at  regular  In- 
tervals. In  cable  this  Is  secured  by  twist- 
ing the  Insulated  wires  In  pairs.  In 
order  to  transpose  open  wire  lines  in  an 
orderly  fashion  so  as  to  eliminate  cross 
talk  from  all  the  circuits  of  a  large 
lead.  It  is  necessary  to  divide  the  line  Into 
sections.  In  each  section  an  elaborate 
scheme  of  transpositions  is  carried  out, 
which  Is  repeated  In  the  next  section. 
There  are  two  Common  forms  of  trans- 
position. 

Two- Pin  Transposition.  A  transposition 
in  open  wire  llni  made  by  dead-ending  the 
wires  on  transposition  Insulators  and 
cross  connecting.  It  Is  subject  to  consid- 
erable leakage  from  one  wire  of  the  pair 
to  the  other. 

Running  Transposition.  In  this  form  of 
transposition  there  is  no  dead-ending  of 
the  line  wires.  They  are  carried  unbroken 
over  each  other.  An  older  way  is  to  let 
them  cross  each  other  on  one  transposi- 
tion Insulator.  The  never  way  uses  a 
transposition  bracket,  carrying  two  ordi- 
nary Insulators,  set  vertically.  For  lines 
carrying  a  phantom  circuit,  there  are 
four  Insulators  on  the  transposition 
bracket.       The     newer     way     gives    better 


manufactured  by  the  Her 

1906  W.  114th  St..  Cleveland.  Ohio. 

TRAPS.  BURGLAR. ALAHM  CONTACT- 
MAKING.— Contact  springs  intended  for 
mounting  In  concealed  locations  on  win- 
dows and  door  frames  and  designed  to  be 
operated  by  the  movement  of  the  windows. 
— lplete    burglar-alarm    circuits, 


when  dis- 


of  cords  under 

■bed    permit    a    contact     mechanism     to 
complete  a  burglar-alarm  circuit.   Also  see 
Iprlngs,  burglar- alarm   contact. 
Manufacturers: 
Manhattan    Electrical   Supply   Co..    inc., 

17  Park  PI,.  New  York.  N.  Y. 
PARTRICK  A  WILKINS  CO.,  51  N.  7th 

St..   Philadelphia.  Pa. 
UNITED  ELECTRIC  APPARATUS  CO., 

1J29-11  Columbus  Ave..  Boston  Mass. 
TRAPS,    STEAM.— Steam    traps    are    In- 
italled    In    steam    mains   at   points    In    the 
ystem  where  water  of  condensation  would 


plants.     There  are  four  principal  t 

■team  traps,  known  aa  the  bucket,  float, 
tilting  and  expansion  types.  In  the  bucket 
type  the  condensation  flows  Into  a  bucket 
«■  float  and  sinks  It,  This  bucket  Is  con- 
nected with  the  discharge  valve  which  Is 
opened  to  release  the  condensation  when 
'---    The  tilting  type   tilts 

water  to  the  gravity 
types  and  the  float 

_  _ .    common   and   widely 

used  traps. 

Manufacturers: 

Albany  Steam  Trap  Co.,  The,  Albany. 
N.    Y. 

American  Blower  Co..  Detroit,  Mich. 
"Detroit." 

American  District  Steam  Co.,  N.  Tona* 
wanda.  N.  Y.     "Adsco." 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
208  Camden  St.,  Boston,  Mass,  "Amer- 
ican   Ideal." 

Anderson  Co.,  The  V.  D.,  IMS  W.  96th 
St..   Cleveland.  Ohio. 

Armstrong  Machine  Works.  Three  Riv- 
ers.   Mich. 

Burrows  Mfg.  Co..  York.  Pa.     ■'Burrows." 

Chicago  Engineer  Supply  Co.,  68  W. 
Lake  St..  Chicago.  111. 

Crane  Co..  816  S.  Michigan  Ave,.  Chicago 


III.     "Crantllt." 

Crane.  Ltd..  1280  St.  Patrick  St..  Mon- 
treal.   Que..    Can.      "Crantllt." 

Davis  Regulator  Co.,  G.  M  ,  420  Milwau- 
kee Ave..  Chicago.  HI.     "Davis." 

Elliott  Co.,  Prick  Bldg..  Pittsburgh,  Pa. 
"Elliott." 

Fisher  Governor  Co..  The,  i 


,  Google 
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Gold  Car  Heating:  ft  Lighting  Co.,  220 
3Bth  St.,  Brooklyn.   N.  T.     "Gold." 

H.  9.  B.  W.  Cochrane  Corp..  17  St  and 
Allegheny  Ave.,  Philadelphia.  Pa. 
"Cochrane." 

Johns  -Man  villa.  Inc..  Madison  Ave.  and 
41st  St.,  New  York.  N.    T. 

Kltts  Mfg.  Co.,  Oswego.  N.  T.   "Kltts." 

Harsh  ft  Co..  James  P.,  114-121  8.  Clin- 
ton  St,   Chicago,   IU. 

Mason  Regulator  ft  Engineering  Co., 
Ltd.,  The,  136-53  Dagenals  St..  Mon- 
treal Que.,  Can. 

UcAvlty    ft    Sons,    Ltd.,    T.,    St-    John. 


Tl    Fulton    St.,    New 


rabee    St.. 


New 


N.    B.,   Can. 
Naoon    Mfg.     C 

York,   N.   Y. 
Nicholson  ft  Co..  W.  H.,  12B  Oregon  St, 

Wilkes- Barre,    Pa-      "Wyomlr-" 
Page    Boiler    Co.,    816-81$    Lar 

Chicago,  III.     "AabalL" 
Plant  Engineering  ft  equipment  Co.,  Inc., 

192   Broadway,    New   York,    N.    Y. 
Reliance    Gauge    Column    Co.,    The,    5924 

Camegle    Avenue,    Cleveland.   Ohio. 
Sarco     Co..     Inc..     219     Broadway, 

York.  N.  Y.    "Sarco." 

Squires  Co.,   The  C.   E.,  E.   40th  St   and 

Keller  Ave..   Cleveland,   Ohio. 
Strong,   Carlisle   A  Hammond  Co..  The. 

Cleveland,   Ohio.     "S.  C.  A  H." 
Temple  ton    Mfg.    Co.,    Business    St.    and 
G  Ion  wood     Ave..     Hyde     Park,     Mass. 
"Sterling." 
Tyler     Underground     Heating     System. 
865-867   Progress   St,   Pittsburgh.    Pa. 
"TyUi-s." 
Walworth  Mfg.   Co.,  Boston.  Mass. 
Watson  A  McDaniel  Co.,   160  N.   Tth  8t, 

Philadelphia,  Pa.      "McDanleL" 
Watts    Regulator    Co.,    262     Lowell    St, 

Lawrence,     Mass.       "Lawrence." 
Williams  Valve   Co..  The  D.   T..  Cincin- 
nati. Ohio.     "Cookson." 
Wright-Austin  Co.,  Detroit  Mich.    "Vic- 
tor''.  "Emergency." 
TRAPS,   VACUUM.— Vacuum    traps   are 
used   on    low-presBure   or  vacuum    return 
steam  piping  systems,  suoh  as  heating  sys- 
tems,  to   keep   the    system   free   from  air 
and  to  drain  on*  condensation.     One  type 
of  trap  operates  in  response  to  the  action 
of  thermal  members,  which   open   or  close 
a  valve  by  expansion  or  contraction.  When 
air  is  present  the  member  contracts  and 
allows   the   air   to   escape,   but   when   the 
steam    comes,    the    expansion     causes    the 
valve   to   close   tightly.     When   the   steam 
condenses  the  thermal  member  opens  the 
trap   and   the   condensation   passes  Into  a 
return  piping  system-. 
Manufacturers  i 

American    Steam   Gauge    ft   Valve   Mfg. 
Co..    208    Camden    St.,    Boston,    Mass. 


Chicago  Engineer  Supply  Co.,  68  W.  Lake 

St.,    Chicago,    III. 
Crane  Co..   886   S.   Michigan   Ave.,   Chl- 

Crsne.'  Ltd.,  1280  St  Patrick  St.,  Mon- 
treal. Que..  Can. 
Kltts  Mfg.  Co.,  Oswego,  N.  Y.      "Kltts." 
Marsh  ft  Co.,  James   P.,  114-124  S.  Clin- 
ton St..  Chicago.   111. 
Mason     Regulator    &     Engineering    Co.. 
Ltd..  The,   185-61   Dagenals  St.,  Mon- 
treal, Que..  Can. 
Page   Boiler   Co.,    816-81)    mrrabee   St, 

Chicago,  ni.     "Aaball." 
Strong.  Carlisle  &  Hammond   Co.,   The. 

Cleveland,  Ohio.     "S.  C  ft  H." 
Temple  ton    Mfg.    Co..    Business    St    and 
Glen  wood    Ave.,     Hyde     Park,    Mass. 
"Sterling." 

T  FIASCO Trade    name    for   guard    rail 

clamps.  Joints,  braces,  and  other  track 
specialties  manufactured  by  the  Track 
Specialties  Co.,  Inc.,  29  Broadway,  New 
York,  N.  Y. 

TRASH  racks.— Trash  racks  are  an 
Important  appendage  to  a  hydraulic  power 
plant  They  are  usually  built  of  flat  iron 
bars,  from  K  to  V,  in.  thick  and  2  or  2 
Ins.  wide,  spaced  ltt  or  2  Ins.  apart,  with 
the  flat  aides  parallel  to  the  flow.  They 
extend  from  above  the  head  water 
level  to  the  bottom  of  the  forebay  and  are 
set  at  an  angle  of  about  J0°  from  the 
vertical,  to  facilitate  cleaning  with  a  rake. 
The  purpose  is  to  strain  out  floating  mat- 
ter which,  If  not  removed  at  this  point, 
would  be  carried  Into  the  turbines  and 
might  cause  serious  damage.  It  Is  neces- 
sary that  these  racks  be  strong  enough 
to  sustain  the  entire  head  of  Water,  as  the 
accumulation  of  matter  may  completely 
clog  up  the  passage. 


bile    _.     ..._    __. 

Rubber  Co.,  Box  589.  Bethlehem,  Pa. 

TRAVELER      RUBBER      CO Box     G89. 

Bethlehem,  Pa.  Manufacturer  of  tires  for 
electric  vehicles  and  soft  rubber  products. 
Business  established  1910.  President, 
Gdela  Rlgaudlere;  vice-presidents.  Victor 
Durand,  Jr.;  Q.  J.  P.  Raub;  secretary  and 
treasurer,  E.  E.  Pollard;  sales  manager. 
John  J.  Lam  on  d.  Branch  Office,  BIB  N. 
Broad  8t,  Philadelphia.  Pa. 

TRAYS,  STORAGE  BATTERY.— These 
trays  are  used  to  hold  a  set  of  cells  in 
electric  vehicles  and  trucks.  They  are 
wooden  crate-like  boxes,  usually  Impreg- 
nated with  paraffin  or  coated  with  an  acid- 
resisting  paint  or  enamel  and  provided 
with  strong  handles  for  carrying  and  pulling 
the  box  from  Its  compartment  Terminals 
for  the  set  of  cells  within  the  tray  are 
usually  mounted  on  one  end  of  the  tray. 
These  trays  differ  from  battery  boxes  in 
that  the  Sides  usually  consist  of  horizontal 
slats  instead  of  solid  boards. 

Manufacturer: 

Electric  Storage  Battery  Co.,  The,  ISth 
St  and  Allegheny  Ave..  Philadelphia. 
Pa. 

T.  R.  B Trade  name  for  lighting  fix- 
tures manufactured  by  the  Mitchell  Vance 
CO..  Inc.,  603-611  W.  24th  St,  New  York. 
N.  Y. 

TREADS,  FLOOR,  CONTACT-MAKING. 
— See   Floor   treads,   con  tact -making. 

TREADS,  SAFETY,  FOR  CAR  STEPS, 
STAIRWAYS,  ETC.— Safety  treads  are 
strips  of  antlslip  material  which  are  placed 
on  the  treads  of  car  steps  and  stairways 
and  at  the  places  where  there  la  danger 
of  persons  losing  their  footing  by  reason 
of  slippery  walking  surface.  Safety  treads 
are  made  of  a  variety  of  materials,  such 
as  metal  with  lead  Inserts,  metal  with 
abrasive  Inserts,  metal  with  the  antlslip 
material  cast  Integral,  paper  with  abrasive 
surface,  cast  or  rolled  metal  with  numer- 
ous raised  portions  having  gripping  edges. 
etc,  All  types  have  been  tried  and  are 
successfully  used.  A  safety  tread  should 
retain  its  antlslip  qualities  throughout  Its 
wearing  life  and  should  not  break  because 
of  weight  carried  or  action  of  the  elements. 
Such  treads  are  a  necessary  part  of  the 
equipment  of  all  care  and  greatly  minim- 
ise accidents  on  car  steps.  Likewise  on 
stairways  safety  treads  reduce  accidents 
materially  and  are  a  good  Investment. 
On  stairways  that  are  likely  to  be  wet  or 
Slippery  from  any  other  cause  they  should 
be  Insisted  on. 
Manufacturers: 

American  Abrasive  Metals  Co.,  Hudson 
Terminal     Bldg.,     New     York.     N.     Y. 

American  Mason  Safety  Tread  Co.,  1SG 
Perry  St..  Lowell.  Mass.     "Mason." 

Irving  Iron  Works  Co.,  Long  Island  City, 
N.  Y. 

Newman  Mfg.   Co.,   717-21  Sycamore  St., 


Universal  Safety  Tread  Co..  40  Court  St. 
Boston,  Mass.      "Universal." 

Voorhees  Rubber  Mfg.  Co..  20-66  Bost- 
wlck  Ave.,   Jersey  City.  N.  J. 

THEADWELL  CONSTRUCTION  CO.— 
Midland.  Pa.  Manufacturer  of  smoke 
stacks,  tanks,  penstocks,  etc.  President, 
J.  H.  Killlnger;  vice-president  and  gen- 
eral manager,  A.  A.  Neave;  secretary  and 
treasurer,    W.    I.    Gasaert;    sales    manager. 

A.  J.  McVay. 

TREAT  'EM  ROUGH.— Trade  name  for 
tanks  manufactured  by  the  Fabricated 
Steel  Products  Corp..  Leetonla.  Ohio. 

TRECO Trade       name       for      electric 

whistles  manufactured  by  the  Russell  Elec- 
tric Co.,   Danbury,   Conn. 

TREE  TRIMMERS  OR  PRUNERS.— 
These  are  tools  often  used  by  linemen  and 
maintenance  men  In  stringing  or  caring 
for  lines  In  suburbs  or  other  districts 
where  branches  of  trees  are  In  the  way. 
They  consist  of  a  pair  of  heavy  pruning 
shears  or  a  special  knife  consisting  of  a 
movable  blade  and  fixed  rest  that  is  placed 
directly  under  the  branch  to  be  cut.  The 
sheers  or  knives  are  always  mounted  on  a 
long  pole  so  that  the  branches  may  be 
reached  from  the  ground.  They  are  used 
only  for  small  branches,  the  larger  ones 
being  cut  by  saws.     See  Saws,  pruning. 


Atkins  ft  Co..  E.  C.  402  S.  Illinois  St, 
Indianapolis,    Ind. 

BUSH  ELECTRIC  CO.,  THE,  6S54 
Broadway,  Cleveland.  Ohio. 

Cronk  ft  Carrier  Mfg.  Co.,  The,  101  W. 
Water  St.  Elm  Ira.   N.   Y. 

KLEIN  ft  SONS,  MATH1AS,  1200  Bel- 
mont Ave.,  Chicago,  III.  Klein's  "Fa- 
vorite" tree  trimmers  are  made  with 
malleable  Iron  heads  with  crucible  steel 
knife  Integral  with  lever.  Will  cut  one 
Inch  branch,  has  two  threaded  holes  for 
attaching    saw.      Furnished 


wlthoi 


For 


'  Klein  products,  see  page  1169. 

Also  write  for  complete  catalog  of  con- 
OS  HKOSH    MFG.     CO.',    Oshkosh,    Wta. 
"Oshkosh."      (See    display    adv.    pace 
1Z62.) 
Peck.  Stow  ft  Wilcox  Co.,   The,  South  - 

ington  Conn.,  "Pexto." 
Rochester  Rotary  Washer  Co.,  87  Frank- 
lin St.  Rochester,  N.  Y. 
TREMONT. — Trade    name    for    oil    cups 
manufactured  by  the  D.  T.  Williams  Valve 
Co..   Cincinnati.   Ohio. 
TREMONT    PRODUCTS    CO.— 216    High 


St.. 


of 


_   _    switches.      Manager, 
Smith. 

TRENLE  PORCELAIN  CO.,  THE.— P. 
O.  Box  493.  East  Liverpool.  Ohio.  Manu- 
facturer of  porcelain  knobs,  tubes  and 
cleats.  Business  established  1893.  Presi- 
dent. G.  A.  Trenle;  vice-president  H.  D. 
Brookman;  secretary- treasurer.  II.  W. 
Blake. 

TRENTON  ELECTRIC  ft  CONDUIT  CO. 
— Tyler  and  Canal  Sts.,  Trenton.  N.  J. 
Manufacturer  of  fuses  and  other  wiring 
devices.  Business  established  1912.  Presi- 
dent, Lambert  Alpaugh;  secretary,  treasurer 
and  general  manager.  Clifford  J.  Alpaugfa. 
Sales  representatives,  Ohio  Distributing 
Co.,    222   Lomax    PL.    Chicago.    111.;     *      "" 
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Jeffer 


Mich.;  W.  A.  Leiser  A  Co.,  1607 
Sanaom  St.  Philadelphia.  Pa.;  J.  P.  Lane. 
Bll  Holland  Bldg..  St.,  Louis.  Mo.:  E.  O. 
McDowell.  B0  Church  St.  New  York.  N. 
Y.;  W.  T.  McDowell,  JO  Church  St,  New 
York,  N.  Y.;  E.  R,  Bryant  183  Congress 
St..    Boston,   Mass. 

TRENTON  MALLEABLE  IRON  CO. — 
Trenton.  N.  J.  Manufacturer  of  malleable 
Iron  castings.     E.   D.  Bloor,  secretary. 

TRENTON  PORCELAIN  CO.— 801  K. 
State  St,  Trenton.  N.  J.  Manufacturer  of 
electrical    porcelain    products.      President, 

B.  H.  Magulre:  secretary  and  treasurer, 
George  B.  Magulre;  sales  manager,  P.  T. 
Bradley.  Factories.  New  Brunswick  and 
Trenton.  N.   J. 

TRESCO 1201    Kahl    Bldg.,    Davenport, 

Iowa.  Manufacturer  of  radio  and  telegraph 
equipment  Business  established  1917. 
Secretary,  Olga  Schurr;  general  manager 
and  sales  manager.  W.  H.  Klrwan.  Fac- 
tory.  Clinton.   low*. 

TRI-COAT. — Trade  name  for  cable  Insu- 
lation manufactured  by  the  General  Elec- 
tric Co..   Schenectady,  N.  Y. 

TRI.PLEX.— Trade  name  for  vacuum 
type  electric  washing  machines  made  by 
the  Tri-Plex  Vacuum  Electric  Washing 
Machine  Co..  Inc.,  Pekln.  m. 

TRI-PLEX  VACUUM  ELECTRIC 
WASHING  MACHINE  CO.,  INC.— Pekln, 
111.  Manufacturer  of  electric  washing  ma- 
chines. Business  established  1919.  Presi- 
dent and  general  manager.  Peter  W. 
Schrock:  vice-president  and  sales  manager. 

C.  H.  Ropp:  secretary  and  treasurer.  E.  M. 
Dlrkaen. 

TR1-STATE  WATER  AND  LIGHT  AS- 
SOCIATION.— Secretary -treasurer,  W.  F. 
Stleglitx.    Columbia,    B.    C. 

TRIANGLE, — Trade  name  for  lightning 
arresters  manufacturer  by  J.  H.  Bunnell 
ft  Co.,  92  Park  PL,  New  York,  N.  Y. 

TRIANGLE.— Trade  name  for  lubricat- 
ing oils  manufactured  by  the  Ohio  Grease 
Co.,   Loudonvltle.   Ohio. 


When  writing;  to  manufacturer*  please 
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RIANOLE^-Trade  name  for  flexible 
la  manutictured  by  the  Triangle  Con- 
Co.,  60-G!  Columbia  Heights,  Brooklyn, 

niANULE.-Trade  name  for  flashlights, 
erlea  uid  Chrlitrnas  tree  lighting  out- 
manufactured  by  the  Triangle  Electro 
ling  Co.,  T9  Chambers  St.,  New  York, 

r. 

ilANGI.E  CHANDELIER  MFQ.  CO— 
Havenawood  At.,  Chicago,  111.  Manu- 
jrer  ot  electric  lighting  fixtures. 
1IANQLE  CONDUIT  CO — 50-62  Co- 
ils height!,  Brooklln,  N.  T.  Manufac- 
-  of  flexible  sanmetalltc  conduit  and 
i.  Business  eitabllshsd  1916.  Presl- 
James  K.  Strong;  vice-president  and 
manager,  V,  C.  Gilpin;  treasurer  and 
-al  manager.  J.  B.  McAullffe.  3alei 
flpntativea,  A.  D.  Stein.  Boston,  Mass.; 
Qllpln  Co.,  New  York,  N.  T.:  W.  A. 
r  Co.,  Philadelphia,  Pa.;  Gordon  D. 
in.  Chicago,  111.;  George  A.  Gray  Co.. 
Francisco.  Cat.;  Alex  H.  Hlbbard. 
:r,  Cola.;  Honcrlef  H.  Smith,  St 
.  Mo.;  Southern  Jobbers  Supply  Co.. 
Orleans,  La.;  R.  S.  Wakefield,  Dal- 
>l:;  Walker  Lilly  Electrical  Supply 
Louisville,  Ky.;  W.  P.  Ambon  Co., 
and,  Ohio, 

ANGLE  ELECTRO  TRADING  CO.— 
harabers  St..  New  York.  N.  T. 
'acturer  of  flashlights,  flashlight  bat 
and  Christmas  tree  lighting  outfits. 
•iik  established  1916.  President  and 
il  manager.  Bernard  Berwick;  vlce- 
>nt  and  sales  manager.  J.  W.  Ber- 
eecrelary,  A.  Werner;   treasurer,  A. 


INGLE  LEKTRIK.-The  name  for 
■  food  warmer  manufactured  by  the 
an  Electrical  Heater  Co..  Wood- 
Burroughs  and  Cass  Aves.,   Detroit, 

NQLE  WOOD  8PECIALTV  CO., 
.147  W.  Madison  St..  Chicago,  III. 
cturer  of  portable  electric  lamps 
ip  bases.  Business  established  1910. 
nt.  Louis  Goldberg;  vice-president, 
Ettlnger;  secretary,  treasurer  and 
anager.  S.  M.  Ettinger. 
0.— Trade  name  for  fuses  manu- 
1  by  the  Trlco  Fuse  Mfg.  Co.,  loos 
ng  Ave.,  Milwaukee,  Wis.  Exclu- 
itrlbutor,    M.    B.    Austin    Co..    TOO 

Blvd..   Chicago.   III. 
)  FUSE  MFG.  CO.— 1009  Coldspring 
lilwaukee.     Wis.    Manufacturer    of 
Business   established   1917.     Presl- 

C.  Guttensteln;  vice-president  S. 
jrtstein;  secretary,  treasurer  and 
manager,  O.  H.  Jung. 
RO— Trade  name  for  portable 
nufactured  by  the  Triangle  Con- 
50-52  Columbia  Heights,  Brook- 
NT. — Trade  name  for  guy  clamps 
tired     by     the    Diamond    Expan- 

Co..  90  Weat  St.  New  York.  N.  T. 
NT. — Trade  name  for  air.  water 
rlo  meters  manufactured  by  the 
Meter    Co..    60   E.    41nd   St,    New 

Y. 

>JT. — Trade  name  for  duct  rods, 
>s  and  vises  manufactured  by  the 
'halrt  Fora-e  ft  Iron  Co.,  90  Wast 
York.  M.   Y. 

-T. — Trade  name  for  flexible  non- 
conduit      manufactured     by     the 

Conduit      Co.,     60-fil     Columbia 


R-LOCK.- Trade  name  for  Con- 
ors manufactured  by  the  Russell 
114-818  Bath  Ave..  Niagara  Falls. 


INDICATOR    CO.,   THE.— Corry. 
icturer  of  engine  indicators. 
S.8TENCRS Metal  fittings  de- 

securlng  and  alining  the  mats 
flush  or  surface  cutout  or  switch 
r      punelboardo. 


HINDS 


1th 


I  ETER  PROTECTIVE.— These 
letal  enclosures  of  special  (le- 
apt them  to  various  types  ot 
enclosed  switches.  They  are 
ver  the  connections  from  th« 
tch  to  the  meter  to  prevent 
perlng   with  the  connections  or 


Manufacturers: 

Metropolitan  Engineering  Co.  of  Canada, 
Ltd.,  90  Sherboume  St.,  Toronto,  Out.. 
Can. 
SQUARE  D  CO.,  1400  Blvard  St,  Detroit, 
Mich.      "Square  D."     (See  display  adv. 
pages   1279-1181.) 
TRIMO. — Trade   name   for  wrenches  and 
pipe    cutters    manufactured    by    the    Trl- 
mont  Mfg.  Co.,  55-71  Amory  St.,  Roxbury, 
Mass, 

TRIMONT  MFO.  CO.— 55-71  Amory  St. 
Roxbury,  Mass.  Manufacturer  of  wrenches 
and  pipe  cutters.  President,  Alfred  G.  Ely; 
secretary.  W.  T.  H.  Salter;  treasurer, 
Charles  C.  Ely. 


of    Canada, 
1  York  Ft,  Gait.  Ont.,  Can. 


2  and  Fargo  Sts.,  Boston 


wrenches  manufactured  by  the  Whltaker 
Mfg.  Co.,   409  S.    Green  St.,  Chicago,   111. 

TRIPLE  LABEL  PRINCE'S.  —Trade 
name  for  protective  paint  manufactured 
by  the  Atlas  Mineral  Products  Co.,  Merti- 
town.   Pa. 

TRIPLEX.— Trade  name  for  transmission 
line  structures  manufactured  by  the  Blaw- 
Kooi  Co..  Farmer's  Bank  Bldg.,  Pitts- 
burgh.   Pa. 

TRIPLEX.— Trade  name  for  bulling 
wheels  manufactured  by  A.  P.  Munnlng  & 
Co..   Church   St.,   Matawan,   N.   J. 

TRIPLEX Trade     name     for     electric 

heaters,  fans  and  driers  manufactured  by 
the  Thermo-Fan  Electric  Co.,  Inc.,  t  Co- 
lumbus Circle.  New  York,  N.  Y.  (Bat. 
clusivs  distributor.  S.  O.  S.  Electric  Sales 
Co.,  2  Columbus  Circle.  New  York,   N.  Y.) 

TRIPOD. — Trade  name  for  fixture  hang- 
ers manufactured  by  the  Falrmount  Elec- 
tric &  Mfg.  Co.,  B»th  and  Woodland  Ave., 
Philadelphia.  Pa. 

TRIPP.— Trade  name  for  metallic  pack- 
ing for  pistons  and  valve  stems  of  sta- 
tionary and  marine  engines,  pumps,  etc., 
made  by  William  B.  Merrill  ft  Co.,  3368 
Washington  St.,  Boston,  Mass. 

TRITON.— Trade  name  for  Insulated  wire 
and  cable  made  by  the  Atlantic  Insulated 
Wire  ft  Cable  Co..  Bl  Yanderbllt  Ave.,  New 
York,  N.  Y. 

TRITON. — Trade  name  for  electric  fur- 
nace steel  manufactured  by  the  Hammond 
Steel  Co.,  2600  Milton  Ave.,  Syracuse,  N.  Y. 

TRIUMPH— Trade  name  for  arc  lamp 
chains  manufactured  by  the  Bridgeport 
Chain  Co.,  Bridgeport,  Conn. 

TRIUMPH.— Trade  name  for  asbestos 
gaskets  manufactured  by  the  Qoetze  Gas- 
ket A  Packing  Co.,  Georges  Road,  New 
Brunswick,    N.   J. 

TRIUMPH— Trade  name  for  stereoptlcons 
manufactured  by  the  Mcintosh  Stereop- 
tlcon  Co.,  30  B.  Randolph  St..  Chicago,  III. 

TRIUMPH— Trade  name  for  belt  dressing 
manufactured  by  George  Rahmann  &  Co., 
31   Spruce   St.,  New   York,   N.   Y. 

TRIUMPH— Trade  name  for  generators 
and  motors  manufactured  by  the  Triumph 
Electric  Co..  SOBS  South  St,  Cincinnati,  O. 


_.  mfactured  by  the  Triumph  Ice 
Machine  Co.,  3058  South  St..  Cincinnati,  O. 
TRIUMPH  ELECTRIC  CO.,  THE.— Cin- 
cinnati. Ohio.  Manufacturer  of  motors  and 
generators.  Business  established  1889. 
President,  J.  C.  Hobart;  vice-president, 
Graham  P.  Hunt;  secretary.  J.  8.  Louis; 
■alee  manager.  C.  E,  Wlncheli.  Main  of- 
flve.  SOBS  South  St..  Cincinnati.  Ohio. 
Branch  offices.  704  Old  South  Bldg..  Bos- 
ton. Mass.:  628  W,  Lake  St.  Chicago,  Hi.: 
11  Wade  Bldg.,  Cleveland.  Ohio;  80  Cort- 
landt  St.,  New  York,  N.  Y.;  1121  Liberty 
Bldg.,  Philadelphia.  Pa.:  712-713  Ferguson 
Bldg..  Pittsburgh.  Pa.:  1310  Seattle  Blvd., 
Seattle,  Wash.  Sales  representatives. 
Kingsbury- Samuel  Electric  Co.,  SIS  N. 
Calvert  St.,  Baltimore.  Md.;  L.  E.  Coast. 
7B1  Ellleott  So.,  Buffalo,  N.  Y.;  W.  C.  Teas 
Co.,  US  B.  Bth  St.,  Chattanooga,  Tenn.; 
Reeves  Machinery  Co..  17  E.  Rich  St,  Co- 
lumbus, Ohio;  Gua  Sachs.  408  B.  Ervay  St., 


Dallas.  Tex.;  W.  H.  Snyder,  1147  Highland 
Ave.,  Dayton,  Ohio;  Edwin  E.  Curry,  1156 
7th  St.,  Denver,  Colo.;  E.  S.  Player.  Ma- 
sonic Temple.  Greenville.  9.  C;  Wents 
Electric  Co.,  S01  S.  Broadway,  Hamilton, 
Ohio:  Barden  Electric  ft  Machinery  Co., 
Ill  Main  St.,  Houston,  Tex.;  Electrical  Sales 
Co.,  Kenytm  Bldg..  Louisville.  Ky.;  Sterl- 
ing Electric  Co..  33  S.  Bth  St.  Minneap- 
olis, Minn.;  W,  A.  Taylor,  841  Carondelet 
St..  New  Orleans.  La.;  Norton  Machinery 
A  Supply  Co.,  Norton,  Va. ;  R.  T.  Lyons  En- 
gineering Co..  801  S.  Broadway,  Oklahoma 
City.  Okla. ;  H.  F.  Watkins  Co..  268  Market 
St..  San  Francisco.  Cal.;  Wood  4  Lane. 
91E  Olive  St.,  St  Louis.  Mo.;  Joseph  L. 
Sheldon  Engineering  Co..  931  Nichols  Bldg., 
Toledo,  Ohio;  C.  A.  Hubly.  Oke  Bldg..  St 
Johns.  Newfoundland:  Rudel-Belnap  Ma- 
chinery Co..  Ltd.,  95  McGlll  St.  Montreal, 
Que.;  Marchand  Electrical  Co..  128H  Sparks 
St.   Ottawa,   Ont. 

TRIUMPH  ICE  MACHINE  CO— Cincin- 
nati. Ohio.  Manufacturer  of  motor-driven 
Ice  making  and  refrigerating  machines. 
Business  established  18S9.  President.  J.  C 
Hobart;  vice-president,  Graham  Hunt;  sec- 
retary, J.  S.  Louis:  sales  manager,  C.  P. 
Wood.  Main  office.  3058  South  St.  Cin- 
cinnati, Ohio.  Branch  offices.  912  Healey 
Bldg..  Atlanta.  Ga.;  628  W.  Lake  St.  Chi- 
cago, III.;  1265  S.  High  St,  Columbus,  Ohio; 
209  W.  Jefferson  St.,  Louisville,  Ky.;  80B 
Baronne  St.,  New  Orleans,  La.;  P.  O.  Box 
917,  Oklahoma  City,  Okla.;  712  Forguson 
Bldg.,  Pttsburgh,  Pa.  Sales  representa- 
tives. Kanawha  Engineering  Co.,  Inc.,  Vir- 
ginian Land  Bank  Bldg.,  Charleston,  W. 
Va.;  Karl  S.  Kuehn  Co.,  300  Builders  Ex- 
change, Minneapolis.  Minn.;  Pennsylvania 
Engineering  Co.,  1119  N.  Howard  St.,  Phil- 
adelphia. Pa.:  H.  F.  Watkins  Co.,  Hans- 
ford Bldg..  San  Francisco,  Cal.  North- 
west Ice  Machine  Co.,  1310  Seattle  Blvd., 
Seattle,   Wash. 

TRIUMPH  LAMP  WORKS— Union  Hill. 
N.  J.  Manufacturers  of  tungsten  Incan- 
descent lamps. 

TRI VOLT. —Trade  name  for  bell-ring- 
Ing  transformers  manufactured  by  the 
Becker  Electric  Works,  30BG  Lincoln  Ave.. 
Chicago.  HI. 

for   bell-rlng- 


TR1  -VOLT— Trad. 
Jefferson    Electric     Mfg. 


the 


-  ---„.  „ .,  416-430  S. 
ureen   St.  Chicago,   III. 

TROEMNER,  HENRY.— 911  Arch  St.. 
Philadelphia,  Pa.  Manufacturer  of  elec- 
tric grinders,  chemical  balances,  scales, 
etc     Business   established    1840. 

TROJAN— Trade  name  for  wet  batteries 
manufactured  fay  the  Canadian  National 
Carbon  Co.,  Ltd.,  Hlllcrest  Park,  Toronto, 
Ont,  Can. 

TROJAN, — Trade  name  for  electrifl  wash- 
ing machines  made  by  the  Hogan- Spencer- 
Whitley  Co.,  10BB  W.   11th  St,   Erie,    Pa. 

TROJAN, — Trade  name  for  commercial 
lighting  fixture  manufactured  by  the  Ivan- 
hoe-Regent  Works  of  Oeneral  Electric  Co., 
B71S   Euclid  Ave..   Cleveland.   Ohio. 

TROJAN. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  McDonald 
&   Wilson,    Ltd..    347    Yonge    St,    Toronto, 

TROJAN. — Trade;  name  for  wet  bat- 
teries manufactured  by  the  National  Car- 
bon Co..  Inc.,  Highland  and  Madison  Ave*., 
Cleveland,  Ohio. 

TROJAN.— Trade  name  for  tinners' 
shears  manufactured  by  the  Peck,  Stow  ft 
Wilcox  Co.,   Sonthlngton,  Conn. 

TROJAN  ELECTRIC  STEEL  CO.— 3401 
S.  Hoyne  Ave..  Chicago.  111.  Manufacturer 
of  electric  furnace  steel  and  alloy  steels. 
President,  W.  F.  Aldrlch;  vice-president 
Charles  J.  Fttrwell;  secretary  and  general 
manager,  E.   G.  Lilly. 

TROLLEY    BASES See    Bases,    trolley 


BOLI.EY       BRACKETS,       POLE See 

trolley  suspension. 
TROLLEY  CATCHERS  AND  RETRIEV- 
ERS.—See   Catchers,   and   retrievers,   trol- 


TROLLEV   CROSSINGS— See   Crossings, 

TROLLEY  EARS.— See  Ears,  trolley, 
clamping  and  clinch:  Ears,  trolley,  feeder 
and  strain:  Ears,  trolley,  splicing  and  eol- 


V_J 


oogle 
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TROLLEY    FROGS.— See    Froga.    trolley. 
TROLLEY      GUARDS       (WHEEL).^See 
Guards,  trolley  wheel. 

THOLLEY    HARPS.— See   Harps,   trolley. 
TROLLEY     INSULATO  RS. — See     Ins  u  la  ■ 

TROLLEY  PICKUPS.— See  Pickups,  trol- 

TROLLEY     POLES     (CAR).— See    Poles, 
trolley  wheel  carrying. 
TROLLEY  POLES  (IRON  AND  STEEL). 

— See  Poles,  Iron  and  steel,   tubular. 

TROLLEY  POLES  (WOOD).— See  Poles, 
cedar,  treated;  Poles,  cedar,  untreated; 
Poles,  chestnut,  pine,  etc.;  treated:  Poles 
chestnut,   pine.   etc..   untreated. 

TROLLEY  SLEET  CUTTERS.— See  sleet 
cutters,    trolley    wire. 

TROLLEY  SLEEVES  (SPLICING)— 
See  Sleeves,  trolley  wire,  splicing. 

TROLLEY  SPRINGS  (BASE).— See 
Springs,    trolley    base 

TROLLEY  SUPPLY  CO.,  THE— Msasll- 
Ion.  Ohio.  Manufacturer  of  trolley  car 
equipment.  Business  established  1901. 
President  and  treasurer.  J.  E.  McLatn; 
secretary,   H.    K.   Fenwick. 

TROLLEY  SUSPENSIONS.— See  Cate- 
nary hangers;  Hangers,  trolley  wire;  Sus- 
pensions,  trolley  wire.  mine. 

TROLLEY     SWITCHES.— See     Switches, 

TROLLEY  WHEELS,— See  Wheels,  trol- 
ley. 

TROLLEY    WIRE See    Wire,   trolley. 

Tpn  phy. —Trade     name     for     oil     cups 
red  by  the  D.  T.  Williams  Valve 


inufactured  by 
.,  Cincinnati,  ■ 


TROTTER  £  CO.,  E.  T.— 578-602  Johnson 
Ave,.  Brooklyn.  N.  Y.  Manufacturer  of 
Insulating    compounds. 

ne  for  commuta- 


tor    ] 


.-atlni 


lufac 


•  the  James  Ooldmark  Co..  S3  Warren 
St..  New  York.  N.  Y. 

TROUBLE  BELLS,  FIRE  ALARM.— See 
Bells,   trouble,   for  Are    alarm   systems. 

TROUBLE  FINDERS.— See  testing  sets, 
portable,  exploring  coll  type. 

TROUBLE  LAMPS— See  I-amps.  hand, 
Inspection,    extension   or    trouble. 

TROUBLE  SHOOTING.— The  work  of 
hunting  for  the  cause  of  trouble.  It  often 
Involves  the  repair  work,  as  well.  This 
term   la   most    widely   applied   to    telephone 


secretary,    A.   R.    McMahan;    treasurer,    W. 
II,    Parsons. 

TRUCKS,  ELECTRIC  LOCOMOTIVE— 
Trucks  for  locomotive  work  are  in  a  gen- 
E*al  way  similar  to  the  electric  railway 
car  trucks  described  below,  except  that 
not  all  of  (he  same  types  can  be  used  and 
locomotive  trucks  are  much  heavier.  Much 
study  and  experimentation  has  been  con- 
ducted In  the  effort  to  Improve  the  riding 
Qualities  of  the  locomotive  and  minimise 
Its  lateral  thrust  on  the  truck.  One  type 
that  Is  suitable  for  low-speed  locomotives 
Is  called  the  rigid-bolster  type.  The  cross 
piece  or  bolster  which  carries  the  weight 
of  the  cab  Is  solidly  fastened  to  the  side 
frames  and  forms  an  integral  part  of  them. 
The  spring  suspension  for  the  superstruc- 
ture Is  sustained  by  means  of  box  springs 
placed  between  the  side  frames  and  the 
journal  boxes.  These  springs  may  be  of 
semlelliptle  or  spiral  type.  The  disadvan- 
tage of  this  type  Is  that  it  offers  no  com- 
pensation for  the  swaying  of  the  super- 
structure. The  swinging-bolster  construc- 
tion is  used  for  some  high-speed  work. 
This  comprises  a  movable  bolster  traveling 
In  a  guide  or  transom,  mounted  upon  ellip- 
tic springs.  The  elliptic  springs  rest  in 
n  saddle  hung  from  the  transom  or  side- 
frame  construction  In  such  a  manner  that 
opportunity  Is  provided  for  a  transverse 
swing  of  the  superstructure.  This  allows 
it  to  swing  or  roll  when  rounding  curves 
and  offers  an  easy  riding  truck  for  high- 
speed   seivice.      Special    guide    wheels   are 


often  provided  a 


e  front  and  rear  of  the 

Manufacture  r»: 

Brill  Co..  The  J.  <:.,  62nd  St..  and  Wood- 
land  Ave..   Philadelphia.   Pa. 
Cowan     Truck     Co..     Dorchester,     Mass. 

■•Universal." 
Hunt    Co..    Inc.,    C.     W.,    1580    Richmond 

Terrace,  West  New  Brighton.  N.   Y. 
McGulre-Cummings     Mfg.     Co..     Ill     W. 

Monroe    St.,    Chicago.    III. 
Yale  &  Towne  Mfg.  Co..  Stamford.  Conn. 

"Yale." 
TRUCKS,  ELECTRIC,  OR  STORAGE 
BATTERY,  HEAVY-DUTY.— These  trucks 
are  made  In  sises  up  to  6  tons  and  are  ex- 
tensively used  for  all  kinds  of  haulage, 
chiefly  In  the  larger  cities  where  the  con- 
gested traffic  makes  many  stops  necessary 
and  gives   this  method  of  hauling  superior 

used  for 'long  hauls,  but  their  employment 
for  such  service  Is  exceptional.  They  are 
used   for  delivery   service,    particularly   for 


heavy  loads,  such  as  lcc.  .._ 
gage,  construction  material,  etc.  In  haul- 
ing and  delivery  service  through  or  In  busi- 
ness districts  It  has  been  found  that  these 
trucks  will  make  the  trip  as  rapidly  as  the 
gasoline -driven    trucks. 

Manufacturers: 

Atlantic   Electric  Vehicle  Co..    893   Frey- 
Ilnghuysen  Ave.,  Newark,   N.  J.     "At- 

Blalr  Motor  Truck  Co..  Newark.  Ohio. 
Brill  Co..  The  J.  G.,  62nd  St.  and  Wood- 
t  land  Ave..  Philadelphia.  Pa. 


Freight- Wheel      Co.. 


Ohrtlch  Electric  Truck  Co.,  SIS  W.  Lake 
St..    Chicago.  111.      "Ehrllch." 

Eldrldge    Mfg.   Co..   Boston,   Mass. 

Prltchle  Electric  Co..  Denver.  Colo. 

Industrial  Truck  Co.,  Division  of  Cowan 
Truck  Co.,  Holyoke,  Mass.     "I.T.C." 

I  ^n  cash  ire  Dynamo  &  Motor  Co.  of 
Canada.   Ltd..  45  Niagara  St..  Toronto, 

Lansden  Co..   Inc..   The.    Danbury-  Conn. 

"Lansden." 
Oneida    Motor     Truck    Co..     Green     Bay, 

Wis.      "Oneida." 
Terminal    Engineering    Co..     Inc..    IT    W. 

44th   St..  New  York,  N.   Y.     "Tec" 
WALKER  VEHICLE  CO..  87th  and  State 
Sis.,   Chicago,   111     -Walker."      (See  dis- 
play adv.  page   1326.) 
Ward  Motor  Vehicle  Co.,  S.  Fulton  Ave., 
Mt.   Vernon,    N.    Y.      "Ward    Electric." 
Yale  *  Towne  Mfg.  Co.,  Stamford,  Conn, 

"Yale." 
TRUCKS,  ELECTRIC  RAILWAY  CAR. 
—Trucks  are  the  "running  gear"  of  elec- 
tric railway  cars,  and.  In  order  to  facilitate 
repairs  are  removable  from  the  car  body. 
They  carry  the  weight  of  the  car  body, 
absorb  road  shock  and  vibration,  and  sup- 
port the  electric  motors  which  propel  the 
cars,  when  used  under  motor  cars.  They 
consist  of  a  unit  assembly  of  framework 
to  maintain  the  various  parts  In  proper  re- 
lation to  each  other,  members  to  transmit 
the  weight  of  the  car  body  to  the  frame- 
work, springs  to  absorb  shock  and  vibra- 
tion. Journal  or  oil  boxes,  axles  and  wheels. 
Some  types  of  trucks  have  additional 
members  Interposed  between  the  frame- 
work and  the  Journal  boxes  to  provide  a 
different  means  of  taking  up  road  shock. 

Trucks  as  a  general  class  are  of  two 
types,  known  as  "single  trucks"  and 
"double  trucks."     Single   trucks  hav. 


a  far  a: 


axles 


si  bit 


1   the    ( 

legotJat 


with 


_ ...In   the  axles 

are  maintained  parallel  to  each  other,  the 
distance  between  them,  called  wheel  base, 
Is  a  maximum  of  about  fl  ft.  with  wheels 
24  to  33  Ins.  In  diameter,  having  the  usual 
flange,  and  where  short-radius  curves  ex- 
ist as  in  street  railway  systems.  The  dif- 
ficulty of  designing  this  kind  of  single 
truck  so  ss  to  overcome  galloping  action 
when  carrying  long  car  bodies  has  limited 
the  length  of  cars  for  such  trucks  to  about 
33  to  35  ft.  as  a  maximum.  Another  type 
of  single  or  four-wheel  truck  Is  that  hav- 
ing axles  which  can  take  other  than 
parallel  relations  with  respect  to  each 
other;    these  are  called  n  on  parallel  -axle  or 

770 


inner,  that  Uie  pressure  agalm 

flanges     on     entering    a    curv 

;  axles  to   take    nonparallel    po 
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t.  In  length  have  been  mounted  and  op- 
rated  on  them.  They  have  not  aa  yet 
time  Into  general  use. 
The  traffic  requirements  of  many  elec- 
ric  railways.  Including  all  elevated,  sub 
/ay  and  nearly  all  Interurban  and  subu- 
rban  and    man 


i.  1.  • 


0  ft. 


>ngth.  are  required  for  eoo- 


indllng 


To  a 


four-wheel 


0    steam -rail  way    practice,    two 

nder  such  conditions  are  called 
cks.  They  are  classified  aa 
;-ks  (those  without  motors) 
trucks  (those  having  motors 
i  them).     All  double  trucks  ■ 
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of  the  car  body  due  to  uneven  track   i 

Motor  trucks  are  of  several  designs  ac- 
cording to  the  mounting  of  the  motors. 
I.  e„  whether  they  are  inside  hung  or  out- 
Bide  hung.  When  the  motors  are  placed 
ruck  they  are  said  t 


islde 


i   the 


axle  farthest  from  the  center  or  the  truck 
they  are  said  to  be  "'outside  hung."  An- 
other design  of  motor  truck  known  as  the 
"maximum   traction"  type  is  In  q    " 


rallwi 


ns      In 


this  type  of  truck  there  i 
driving  wheels  and  two  smaller  joier  or 
guiding  wheels.  The  driving  motor  Is 
mounted  on  the  axle  of  the  larger  wheels 
and  the  weight  Of  the  car  body  Is  trans- 
mitted to  the  frame  of  the  truck  and 
thence  to  the  wheels  at  a  point  as  near 
to  the  driving  wheels  as  practicable  so 
that  the  "traction"  on  the  driving  wheels 
Is  a  maximum — hence  the  name.  In  trucks 
of  this  type  there  are  two  motors  per  car. 
one  per  truck,  and  the  weight  on  the 
driving  wheels  will  be  from  about  60<*  to 
about  70%  of  the  total  weight  or  the  car 
body.      If   two   ordinary    four-wheel   trucks 

each,  the  weight  on  the  driving  wheels 
would,  of  course,  be  only  slightly  over  50*t 
of  the  total  weight  of  the  car  body.  The 
wheel  base  of  double  trucks  varies  from 
a  minimum  of  about  4  ft.  in  street-railway 
trailer  trucks  to  about  T  ft.  and  over  in 
heavy  interurban  electric  and  suburbs n- 
car  motor  trucks.  The  wheel  base  of  mo- 
tor   trucks    Is    determined    largely   by    the 

whether  Inside  or  outside  hung. 

Manufacturers: 

Brill  Co..  The  J.  G..  62nd  St.  and  Wood- 
land  Ave..   Philadelphia.    Pa. 

Hunt  Co.,  Inc..  C.  W..  1580  Richmond 
Terrace.  West  New  Brighton.  N.  Y. 

McOuire-Cummlngs  Mfg.  Co.,  Ill  W. 
Monroe  St..   Chicago,   III. 

Oneida  Motor  Truck  Co..  Gwn  Bay. 
Wis.     "Oneida."  w 

Taylor  Electric  Truck  Co..  Troy,    N.   Y. 

TRUCKS,  STORAGE  BATTERY,  BAG- 
GAGE AND  INDUSTRIAL— The  cost  of 
Interior  handling  of  material  and  mer- 
chandise in  large  Industrial  plants,  rail- 
way stations,  docks,  etc..  has  always  been 
high  because  of  the  high  cost  of  the  neces- 
sary labor,  within  recent  years  material- 
handling  equipment  has  come  into  use 
which  has  resulted  In  a  substantial  reduc- 
tion of  this  cost.    Industrial  electric  trucks 

trlbutlons  to  this  line  of  equipment.  Tkelr 
flexibility  of  operation  has  given  them  a 
considerable  advantage  over  other  methods 
of  hauling.  They  arc  commonly  used  for 
hauling  baggage,  mall  and  other  material 
from  an  unloading  point  to  the  storage 
rooms  (or  the  reverse)  at  terminals,  dorks. 
and  storage  warehouses,  or  for  moving 
material  between  departments  In  factories 
and    especially    In    large    Industrial    plants. 


EHF  ELECTRICAL  YEAR  BOOK 


in  iiiiti  control  In  the 

:  typea  Is  simple,  constating  of  a 

Tiled  truck  remaining  the  batter; 
motor  and  a  steering  lever  and  i 


th^ 

frn 

i  rl 

as  both   trucks 

and    tr 

rs. 

eer.    R.    &    L.    Co..    Cleveland,    Ohio. 

I  Co..  The  J.  G..  62nd  St.  and  Wood- 
nd  Ave..  Philadelphia.    Pa. 
la  Co..  The.  Harvey,   III. 
pie -Gear    Freight- Wheel     Co.,     1160 
hanan    Ave,,   S.    W.,    Grand    Rapids, 
I  eh. 

an  Truck  Co.,  Dorchester,  Mass. 
Inlversal." 

rent  Truck  Co..  The,  30  Church  St., 
w  York.  N.  Y. 

'll-I-arker  Electric  Co.,  4223  St. 
Ur  Ave.,  N.  E..  Cleveland,  Ohio. 
Iwell." 

,'land-Thayer.  Inc.,  300  Washington 
.  Newark,   N.  J. 

(trial  Truck  Co.,  Division  of  Cowan 
jck  Co..  Holyoke.  Mass.  "I.  T.  C." 
y-Lode  Industrial  Co.,  Inc.,  100  Na- 
sal Ave..  Long  Island  City.  N.  Y. 
el  Industrial  Car  ft  Equipment  Co., 
ipel.  Pa.  "Eiectromobile. " 
wood    Engineering    Co..    Cleveland, 

0  "Tier- Lift." 

1  re -Cu  minings  Mfg.  Co.,  Ill  W. 
iroe  St..  Chicago.  III.  (Industrial.) 
a    Motor    Truck    Co.,     Green    Bay, 

Carrier  Co..  Benton  Harbor,  Mich. 
)ss"  electric  lumber  carrier.) 
lets  Electric  Motor  Car  Corp., 
igton,  Baltimore.  Md.  "StelnmeU." 
nal  Engineering  Co.,  Inc.  17  W. 
St.,  New  York.  N.  Y.  "Tec." 
:  Towne  Mfg.  Co.,  Stamford,  Conn. 

A. — Trade  name  for  color- mat  eh - 
ctors  manufactured  by  the  Na- 
Ray  Reflector  Co.,  235  W.  Jackson 
hlcago,    III. 

\LIOHT,— Trade    name    for    color- 
reflectors    manufactured    by    the 
X-Ray  Reflector  Co.,  235  W.  Jack- 
[..    Chicago,    III. 

)OE— Trade  name  for  grinding 
■users  manufactured  by  the  Chal- 
chlne  Co.,  Inc.,  5110  Springfield 
ladelphla.   Pa. 

IULL  ELECTRIC  MFQ.  CO., 
ainvllle.  Conn.  Manufacturer  of 
and  wiring  devices.  President, 
rumbull;  vice-president,  F.  T. 
secretary,  S.  S.  Qwillfm;  treas- 
ry  Trumbull;  aales  manager.  I., 
w.  Main  office,  Plalnvllle.  Conn, 
Plalnville,  Conn,  and  Trenton, 
anch  offices  and  warehouses.  14 
St.,  Chicago,  111.  and  595  MIs- 
ian  Francisco.  Call.  District  of- 
fberty  St..  New  York,  N.  Y. 

JL1.-VANDERPOEL  ELECTRIC 
— Bantam,  Conn.  Manufacturer 
switches  and  conduit  boxes. 
K  I  N  a. — The  arrangement  of 
tch  tie  together  the  parte  of  a 
switchboard   or  exchange.      In   a 

exchange,    it    consists    of    the 

which    tie   together  the  offices. 

«/hlch    a    subscriber    talks   when 

connection  with  another  sub- 
>se  line  Is  attached  to  another 
an  automatic  exchange  there 
unk     lines    which    link    together 

switches,    such  as  first  selecl- 


1    -. 


i  ta- 


int;   to    manufacturers  please 

mention  the 
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The  general  scheme  or  plan  by  which 
parts  of  an  exchange  or  the  parts  of 
office  are  linked  together,  Is  known 
the  trunklng  plan.  In' an  automatic  i 
tern,  the  trunklng  plan  consists  of  grc 
itches  linked  together 
'    trunk  holder  ' 


used  1: 


la  tic 


th» 

third 

s  when  offices 

lome  times  ca.Ui 

altho 

ugh  it  does  no 

at 

as  a 

repeater  at 

Several    kinds    of 

trunks 

ire    used    In 

imatl 

is  a 

1c  ex 

hange  which 

i  available  to  a  few  selector 
est  of  the  trunks  are  In  a  group  which  is 
ccessible  to  a  large  number  of  selectors. 
'he  Individual  trunk  la  always  placed  on 
he  first  contact  of  the  level  In  the  selector 
ank   so   that    It   will   be    occupied   before 


s  more  thar 
-  kind  Is  the  interce] 
are  trunks  which  Ini 
e  going  a 


s  carried  by  the 


■alls     the    subscriber    and     ov 
toll  connection   Is  set  up. 
IT.— Trade   name    for   photoe 
id  color  matching  lamps 


i    Dlvi; 


of   the    National    Lamp    Works   of   Oe 
Electric   Co.,   Nela    Park, "Cleveland,    Ohio. 

TUBES,    BOILER.— See   Boiler   tubes. 

TUBES,       ENTRANCE See      Bushings, 

high-tension    entrance. 

TUBES,      GLASS,       FLOOR.— Insulating 
"c  conductors  where 


Ing  through  floors.  < 
;ms.      They 


n  open  wiring 
1 iuch  a- 


porcelain 

ubea   for 

this 

PAP  El 

TUBES, 

PORCI 

glased    p< 

celaln    ! 

lnsulatl 

8    e 

band 

tube  and  In 

open 

..  The,  P.  O.  Box  (93, 


Manufacturers: 

American  Porcelain  Co.,  The.  East  Liver- 
pool.  Ohio. 

Brunt  Porcelain  Cc 
ColumhuB.   Ohio.        

Canadian  Porcelain  Co.,   Ltd..  Hamilton. 
Out.,    Can. 

Colonial    Sign    ft    Insulator    Co.,    Akron, 

Davidson    Porcelain    Co.,  East  Liverpool, 

ELECTRICAL  DEVELOPMENT  A  MA- 
CHINE CO..  221   N.   23rd  St..  Phlladel- 
"JpT.ank,,n"      <See    display 


adv 


page    1200.) 
leal    Engineers    Equipment    Co..    35 
~-      Chicago.  Hi. 

'.,  The,  Carey.  Ohio. 


Co.,     The. 
1-443 


S.   Deeptalm 

Federal  Porcelain 

Flndlay      Electric     Poi 

Flndlay.  Ohio. 
General   Devices   &    Fittings   Co 

S.    Desplalnes  St..   Chicago.   III. 
ILLINOIS  ELECTRIC  PORCELAIN  CO.. 

!        Macomb,  111.     Manufacturer  of 
electrical  porcelain  Including  a 
complete  line  of  standard  por- 
celain    tubes— all     kinds    and 
sixes— un  glased,    glazed,    split. 
crossover  and  floor  tubes.    For 
further    Information    writs    for 
our     catalog    and     see    other 
porcelain      classifications      and 
advertising    page    1301.— Adv. 
Joslyn  Mtg.  &  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago.  III. 
MoRHdore    Insulator   Co..   The.   Mogadons, 

Ohio. 
OHIO  BRASS  CO..  THE.  Mansfield,  Ohio. 


_  I  ft  SON,  INC..  J.  H.,  Parkers- 
burg,  W.  Va.  Porcelain  tubes  In  all 
standard    sizes    and   types.      Floortubes. 


Porcelain  Tubs 

cross- over  tubes  and  headless  tubes. 
split  tubes  and  special  shapes  and 
sizes.  Cuivtd  and  curved  end  tubes 
are  of  solid  construction   only.— Adv. 

Southern  Electrical  Porcelain  Co.,  Inc., 
Era  In.  Tenn. 

Thomas  ft  Sons  Co.,  The  R..  East  Liver- 
pool,  Ohio.      "Thomas." 

Trenle  Porcelain  Co..  The,  P.  O.  Box 
493,   B-iat    Liverpool.   Ohio. 

Trenton    Porcelain   Co..   803  E.   State  St.. 

.  Trenton,  N.  J. 

Ward  Electric  Co..  Inc.,  1411  Walnut 
St.,   Philadelphia.   Pa. 

Wheeling  Tile  Co.,   Wheeling,  W.  Va. 

TUBES,    PYROMETER.— See    Pyrometer 

TUBES,  SPEAKING. —  See  Speaking 
tubes,  flexible;  Speaking  tubes,   rigid. 

TUBES,  SPLIT Insulating  tubes  usu- 
ally of  porcelain,  made  in  two  parts  to 
facilitate  assembly  on  electric  conductors 
In  open  wiring  for  crossovers,  In  joists,  etc. 
Thay  are  largely  used  where  the  conductor 
Is  already  In  place  and  cannot  be  drawn 
through    a    one-piece    tube. 

Manufacturers: 

Federal  Porcelain  Co.,  The,  Carey,  Ohio. 

Flndlay  'Electric  Porcelain  Co.,  The. 
Flodlay,  Ohio. 

Joslyn  Mfg.  &  Supply  Co..  133  W.  Wash- 
ington St..  Chicago.  111. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway.    New    York.    N.    Y.     "U.  S." 

TUBING,  ASBESTOS.  — See  Asbestos 
tape,  tubing,  twine,  yarn.  etc. 

TUBING,  BRASS.— See  Brass  bars, 
sheets,   rods,  and  tubing. 

TUBING,  COPPER.— See  Copper  sheets, 
rods,   and   tubing. 

TUBING  FIBER.— See  Fiber  sheet,  rods, 
tubes  and  tubing. 

TUBING,  FLEXIBLE  FABRIC  OR 
NONMETALLIC  C  O  N  O  U  I  T.— Flexible 
woven  fabric  tubing  having  the  outer  sur- 
face saturated  with  a  moisture -repelling 
compound  and  furnished  In  varying  diam- 
eters and  continuous  lengths  Is  used  quite 
extensively  for  furnishing  added  insulation 

ductors.  both  in  concealed  and  certain  sec- 
tions or  open  wiring.  This  form  of  tub- 
ing is  known  to  the  trade  by  several  trade 


on  automobiles,   etc,   where  a  very  flexible 
and  nonmetalllc  conduit  Is  desired. 
Manufacturers: 

Alphaduet  Co.,  136  Cator  Ave.,  Jersey 
City.  N.  J.  "Alphaduet",  "Alphaloom." 
AMERICAN  CIRCULAR  LOOM  CO..  SO 
West  St..  New  York,  N.  Y.  "Circular 
Loom"  flexible  conduit  Is  made  of  fibre 
cord  Interwoven  with  strong,  tough, 
cotton  yarn,  producing  a  stiff,  seamless 
interwoven  wall.  Covering  this  Inner 
tubing  Is  a  spirally  wound  friction  tape, 
aver  which  tough  cotton  twine  Is 
woven.  This  woven,  outer  Jacket  Is 
" — oughly  treated  with  a  moisture- 
n__     *     ompound.     "Circular 


Loomflex   Flexible  Conduit 

Loom"  1b  clean,  light  In  weight,  very 
flexible  and  offers  (he  best  obtainable 
nailing  surface.     It  Is  tough,  strong  and 


W.   Si.   V,.    «.  %, 


i other    flexible 


like  Inner  tube  formed  of  special  fibre 


cord  Interwoven  with  c 


Google 
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Interwoven  Insulating  tubing  Is  treated 
with  a  moisture-  and  name-proof  com- 
pound, over  .which  Is  a  braiding  of 
light -weight  but  strong  and  tough  cot- 
ton twine.  This  protective  covering  Is 
also  thoroughly  compounded,  making  a 
Dnal  tubing  which  la  double  com- 
,  pounded  and  doubly  efficient.  "Loom- 
flux"  is  easy  to  cut  and  nsh,  clean  to 
handle,  extremely  flexible  and  light  In 
weight.  It  repels  moisture,  retards 
combustion,  and  there  Is  no  waste,  for 
it  will  stand  almost  any  abuse  to  which 
It  may  be  subjected.  It  Is  furnished  Ir, 
the  same  Inside  diameters  as  "Circular 
Loom"  described  above. — Adv. 

American  Metal  Moulding  Co..  141-145 
New  Jersey  Railroad  Ave,,  Newark, 
N.  J.      "American." 

American  Wiremold  Co..  81-83  Woodbine 
St..  Hartford,  Conn.       'Wireduct." 

Bartiett.  inc..  H.  N.,  IS  Park  PI..  New 
York.  N.  Y. 

Breeze  Metal  Hose  Mfg.  Co.,  22  Calumet 
St..  Newark,  N.  J.     "Fle-X-MeL" 

DOWNEY  CO.,  GILBERT  H„  7  S.  17th 
St.,   Philadelphia,   Pa. 

EASTERN  TUBE  ft  TOOL.  CO.,  INC., 
691  Johnson  Ave.,  Brooklyn,  N.  Y. 
"Brookduct",    ■'Bttco." 

Empire   Mfg.   Co..  Lockport,  N.  T. 

Flexible  Woven  Cable  Co.,  170  Purchase 
St..  Boston,   Mass. 

Johns- Manville.  Inc..  Madison  Ave.,  and 
list  St..  New  York,  N.  T. 

L.  ft  N.  Co.,  Ltd.,  The.  SL  Johns,  Que., 
Can.      "InsuladucL" 

NATIONAL  METAL  MOLDING  CO., 
Fulton  Bldg.,  Pittsburgh.  Pa.  "Flex- 
tuba"  nonmetalUc  conduit  Is  double 
compounded,  seamless,  and  Interwoven. 
It  Is  Son  collapsible  and  Inseparable  and 
Is  clean  and  easy  to  work  with  under 
all  conditions.  Flextube  will  stand  any 
amount  of  hard  usage,  it  does  not  get 
brittle  In  cold,  and  every  foot  of  every 
i    used.      See    display    adv. 

...     _..J  St., 

Wheeling,   w.   va.     "Saylorduct." 

Short  Electrical  Mfg.  Corp.,  Penn  Yan. 
N.  Y.     "Plla  Duct" 

Standard  Insulation  Co..  Rutherford,  N. 
J.       "SlCO." 

Triangle  Conduit  Co..  60-52  Columbia 
Heights.  Brooklyn,  N.  Y.     "Trlduct," 

Tubular  Woven  Fabric  Co..  Main  and 
Carver  Sta.,  Pawtucket.   R.   I.      "Dura- 

TUBINO,  MICA  COMPOSITION.  —  See 
cut.   plate,   rings,   sheets,   tubing. 

TUSINO,  MICA  COMPOSITION.  — See 
Mica  composition,   sheet,    tubing,   etc. 

TUBING,  MISCELLANEOUS.— Tubing  Is 
often  made  of  soft  or  hard  rubber,  liber, 
glass  or  other  Insulating  material  and  Is 
used  In  general  electrical  practice  for  the 
Insulation  of  single  wires  or  groups  of 
small  wires.  It  Is  useful  around  machin- 
ery and  other  apparatus  where  vibration  or 
mechanical  Injury  would  soon  cause  ordi- 
nary Insulation  to  be  damaged. 
Manufacturers: 
Bartlett,   Inc.  H.  N.,  19  Park   Pl„  New 

York,  N.  T. 
Breeze    Metal    Hose    Mfg.    Co.,    12    Calu- 
met  St.,   Newark,   N.   J. 
Consumers    Rubber    Co.,    The.    1302    On- 
tario  St..   Cleveland,   Ohio. 
Diamond    State    Fibre    Co.,    Bridgeport, 

Fa.      "Diamond    F," 
DOWNEY  CO.,  GILBERT  H.,  7  8.    I7th 

St.,  Philadelphia.  Pa. 
Hungerford  Brass  ft  Copper  Co.,  U.  T., 
80    Lafayette    St.,    New    York,    N.    Y. 
"Star  Brand." 
Ivlns'   Tube  Works,  Ellwood.    Oak  Lane, 

Philadelphia,  Pa. 
Johns- Manville.    Inc.,    Madison    Ave.   and 

41st    St.,    New    York,    N.    Y. 
Roebllnga   Sons    Co.,   John   A.,    Trenton, 

N.  J, 
Standard  Welding  Co..  The.  W.  73rd  and 
L.  S.  &  M.  S.  Railroad.  Cleveland, 
Ohio. 
Triangle  Conduit  Co..  60-52  Columbia 
.  Heights.  Brooklyn.  N.  Y.  "Triangle." 
UNITED    STATES    RUBBER    CO.,    1790 

Broadway,  New  York,  N.  Y.     "U.  S." 
TUBING,    RUBBER.— See    Rubber,    hard, 
rods,   sheets,    tubes,   tubing,   etc.:   Rubber, 
soft,   tubing,   sheets,   etc. 

TUBING,  3TEEL.SE  AM  LESS,  BUTTED, 
ETC.— This  tubing  of  various  types  and 
diameters,  thicknesses,  etc..  Is  much  used 
In  the  electrical  industry  for  framework 
for  electric  vehicles  and  many  other  Bup- 


Manufacturera: 

Mohegan  Tube  Co..  The,  Scott  Ave.  and 
Meserole  St.,    Brooklyn,    N.   Y. 

Pittsburgh    Steel   Tube    Co.,   Beaver,    Pa. 

Rome  Mfg.    Co..   Rome,    N.    Y.      "Rome." 

Standard  Welding  Co.,  The.  W.  73rd  and 
L.  S.  &  M.   S.  Railroad,  Cleveland,  O. 

TUBINO,  VARNISHED  FABRIC— Sleev- 
ing Tor  Insulating  purposes  made  of  fabric 
?.nd  Impregnated  with  a  varnish  or  oil  to 
Increase  Its  dielectric  strength  and  to  ex- 
clude moisture.  It  Is  used  In  various 
places  for  Insulating  conductors  and  por- 
tions  of  windings  for  colls,  etc. 


IRVINGTON  VARNISH  AND  INSULA- 
TOR CO.,  Irvlngton,  N.  J,  "Irvington" 
tubing  Is  flexible  made  of  silk  and  cot- 
ton, in  all  colors.  It  Is  largely  used 
tn  Instrument  work  and  also  for  Insu- 
lating lead  wires  in  colls  and  trans- 
formers. Tested  to  8.000  volts.  It  can 
be  furnished  In  all  shades.  See  display 
adv.  page  1819  ror  all  Irvlngton  elec- 
trical products. — Adv. 

DOWNEY  CO.,  GILBERT  H.,  7  S.  17th 
St,,  Philadelphia,  Pa. 

Mica  Insulator  Co.,  88  CI 
York,   N.  Y.     "Empire." 

Mica   Insulator   Co.,    Victoria vllle.   Que. 


i  St.,  New 


Can. 

Mitchell 

Standard"  Insulation  Col,  Rutherford.  N. 
J.     "Slco." 

TUBULAR  PRODUCTS  CO.— Box  338, 
Southington,  Conn.  Manufacturers  of  sil- 
ver solder,  etc.  President.  Samuel  Munch; 
vice-president,  Walter  Well;  secretary,  Ed- 
gar Weil;   treasurer,  B.   S.  Munch, 

TUBULAR  WOVEN  FABRIC  CO.— 
Pawtucket.  R.  I.  Manufacturer  of  flexible 
nonmetalllc  conduit.  flexible  portable 
cord,  cable  and  extension  lamps.  Business 
established  1911.  President  and  treasurer, 
William  H.  Thornley;  general  manager,  W. 
E.  Sprackllng;  sales  manager.  H.  N.  Otis. 
Main  office  and  factory,  Main  and  Carver 
Sta.,  Pawtucket.  R.  I.  Branch  offices.  62 
Vanderbilt  Ave.,  New  York.  N.  Y.;  649 
W  Washington  Blvd.,  Chicago,  111.;  42S 
Penobscot  Bldg..  Detroit,  Mich.;  518  Leader 
News  Bldg.,  Cleveland,  Ohio.  Sales  rep- 
resentatives. Allied  Industries,  Inc..  279 
Minna  St.,  San  Francisco,  Cal.;  310  Asuaa 
St.,  Los  Angeles.  Cal.,  1262  1st  Ave.,  S.. 
Seattle,  Wash.;  A.  Hall  Berry.  71  Murray 
St,.   New   York.   N.    Y. 

TUCKER,  W.  F.  *  C,  F.— 191  Franklin 
Ave..  Hartford.  Conn.  Manufacturers  of 
oiling  devices  and  metal  cutting  shears. 
Business   established    1300.      C.    F.    Tucker, 

TUCKER  MFG.  CO.— 118  Noble  Ct, 
Cleveland.  Ohio.  Manufacturer  of  violet 
ray  generators.  Business  established  1920. 
President  and  sales  manager,  H.  A.  Tucker: 
vice-president,  F.  P.  Tucker;  secretary.  J. 
R.  Tucker;  treasurer.  F.  J.  Tucker;  gen- 
eral manager,  C.   S.  Tucker. 

TUFTEX.— Trade  name  for  rope  paper 
manufactured  by  the  Mitchell-Rand  Mfg. 
Co.,  18  Vesey  St.,  New  York,  N.  Y. 

TULC— Trade  name  for  lubricating  oil 
manufactured  by  the  Universal  Lubricating 
Co..   Schofleld  Bldg.,    Cleveland,   Ohio. 

TULIP.— Trade  name  for  sign  receptacles 
manufactured  by  Pass  &  Seymour,  Inc., 
Solvay  Station,  Syracuse.  N.   Y. 

TUL1TE.— Trade  name  for  miniature 
double  filament  Incandescent  lamp  manu- 
factured by  the  Miniature  Incandescent 
Lamp   Corp.,    95    8th   Ave.,    Newark,   N.    J. 

TUMBLER  SWITCHES.— See  Switches, 
toggle  or  tumbler,  snap. 

TUMBLING  BARHEL.— A  barrel  or  box 
caused  to  revolve  about  an,  axis.  In 
which  metal  parts  to  be  electroplated  or 
cleaned  are  tumbled  together,  the  rubbing 
against  one  another  giving  a  sort  of  polish. 
Sometimes  sand  la  added  and  the  result  la 
much  the  same  aa  a  sand-blasting  opera- 
tion. 


TUNE, 


,  RADIO.— Radio  tuners  are  de- 
.  to  produce  electrical  resonance 
;  of  radio  frequency  in  order  that 


tude.  Tuners  generally  consist  of  variable 
inductances,  which  are  made  In  a  number 
of  forms.  Variable  condensers  are .  also 
used  as  tuners.  Also  see  Radio  telegraph 
receiving  apparatus. 
Manufacturers; 
American   Radio    &   Research    Corp.,    3t 

Park  Row,  New  York,  N.  Y. 
Bowman    ft    Co..    A.    W.,    28   Church    St., 
Cambridge,   Mass.     (Exclusive  distrib- 
utor, Franklin  Sales  Co.,  36  N.  Frank- 
lin.  St.,   Chicago.  III.) 
Brooks.    George    B.,    101    N.    Main    St.. 

Providence,  R.  I. 
Bunnell  ft  Co.,  J.  H.,   32  Park  PI.,   New 
York,  " "■■ 

bridge,   Haas. 
De    Forest    Radio    Telephone    ft    Tele- 
graph   Co..    1416    Sedgwick    Ave.,    New 
York.  N.  Y. 
Eastern   Precision   Electrical   Instrument 
Co..      88-71      Observer      SL,      Rockvllle 
Centre,  N.  Y. 
OREBE    ft    CO.,    INC.,    A.    H.,    70    Van 
Wyck    Blvd..    Richmond    Hill,    N.    H. 
"Grebe   Radio." 
Kennedy   Co,,    The   Colin   B.,   110   Second 

SL,  San  Francisco,   Cal. 
Liberty    Electric    Corp.,    Port    Cheater. 

N.  T. 
New  Era  Radio  Sales  Co.,  Elmlra.  N.  Y. 

"Universal." 
SIGNAL  ELECTRIC  MFQ.  CO.,  Menomi- 
nee,  Mich.      "Signal." 
Tresco,     1301     Kahl    Bldg..     Davenport. 

Iowa.     "Hook'er  To  Yer  Bulb." 
TUNGAR.— Trade      name      for      battery- 
charging    rectifiers    manufactured    by     the 
Genera]  Electric  Co.,  Schenectady,  N.  Y. 

TUNG-SOL.— Trade  name  for  miniature 
Incandescent  lamps  manufactured  by  the 
Miniature  Incandescent  Lamp  Corp.,  K 
8th   Ave.,  Newark,   N.   J. 

TUNG80L.— Trade  name  for  Incandes- 
cent vacuum  lamps  manufactured  by  the 
Independent  Lamp  ft  Wire  Co.,  1737  Broad- 
way,   New   York,    N.    Y. 

_..      CONTACT     POINTS.  -See 
intact    and    sparking,    platinum, 
Bltver,   tungaten.  etc. 

TUNGSTEN  FILAMENTS.— See  Filam- 
ents,  incandescent   lamp,   tungaten. 

TUNGSTEN  LAMPS.— See  Lamps.  In- 
candescent, tungsten,  gas -111  led;  Lamps, 
Incandescent,   tungsten,   vacuum. 

TUNGSTEN  METAL.— Tungsten  is  a 
hard  gray  metal.  Its  symbol  Is  W;  at. 
wt..  184.0;  so.  gr.  13.86;  m.  p.  3100*  G. 
Tungsten  was  formerly  produced  as  a  very- 
hard,  dark  gray  powder,  and  was  used 
principally  to  produce  the  alloy  known  aa 
ferro- tungsten.  In  1910  a  process  was  an- 
nounced for  the  production  of  ductile  tung- 
sten by  rolling,  swaging  or  hammering  a 
heated  body  of  coherent  tungsten  ujitll  It 
becomes  ductile  at  ordinary  temperatures. 
Since  that  time  It  has  come  to  be  a  very 
Important  metal  in  the  electrical  industry 
and  is  very  extensively  used  In  the  manu- 
facture of  tungsten  filaments  for  incan- 
descent lamps. 
Manufacturers; 

Fansteel  Product*  Co.,  Inc..  North   Chi- 
cago,  111. 
Foote  Mineral  Co.,  Inc.,  107  N.  19th  St.. 

Philadelphia.   Pa. 
INDEPENDENT    LAMP    ft    WIRE    CO.. 
1737  Broadway,  New  York,  N.  Y.      (See 
display  adv.   page  1Z5L) 
Metal   ft   Thermit    Corp..    120    Broadway. 

New    York,    N.    Y.      'Tuugtabs." 
TUNGSTEN    WIRE — Tungsten    wire    la 
drawn    from    tungsten     billets    and    rods 
rendered   ductile  by  heating  and  a   rolling 
and  swaging  process.     Its  most  important 
application     is     In     the     manufacture     of 
filaments  for  Incandescent  lamps,  for  which 
It  Is  drawn  into  very  fine  wire.     It  Is  also 
used  aa  a  substitute  for  platinum  contacts 
In    electrical   apparatus,   making  excellent 
contact  points,  and  for  the  resistor  In  cer- 
tain electric  heater  elements. 
Manufacturers: 
Canadian  General  Electric  Co..  Ltd.,    til 

King  St..  W.,  Toronto,  Ont,  Can. 
Foote  Mineral   Co..  Inc.,   107  N.   19th   St,, 

Philadelphia.    Pa. 
INDEPENDENT    LAMP    ft    WIRE    CO  , 
1T37  Broadway.  New  York,  (See  display 


40th    SL,    New 


adv.  page  1281.) 
McJunkln.    Paul.    IS    : 

York.  N.  Y. 

TUNGTABS.— Trade     name     for     metal 

tungaten    manufactured    by   the    Metal    ft 
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'hermit  Corp.,  IS)  Broadway,   New  York, 
I.  T. 
TUPPER   MFO.    CO.— 1111   W.    47th    SL. 

e  it  tie  Wash,  Manufacturer  of  mo  tor - 
riven  dishwashing  machlnea.  President. 
.'HUam   Tapper;    vice-president,    William 

ongsbauth. 

TURBINES,  STEAM.— Steam  turbines 
■c  commercially  available  In  capacities 
oia  about  10  hp.  UP  to  76,000  hp. 
.pucltioB  above  5000  tip.,  the  steam 
ne  Is  the  only  steam  prime  move 
:f.  with  a  few  exceptions.  In  central 
si  Ions.  It  1b  used  almost  entirely  abov 
M  hp.  The  rapid  evolution  and  employ 
;nt  or  the  steam  turbine  Is  due  to  It 
;h  thermal  efficiency,  Its  low  cost  pe 
rsepower,  Its  economical  space  -  fae  toi . 
adaptability  tor  very  large  powers,  Its 
v  labor  cost  (or  supervision  and  Its 
npltclty  with  resulting  reliability.  Cost 
to  the  disadvantage  of  the   turbine    " 


I  again  classified  as  single-pi 
1  mu I tl- pressure  stage.  They  may  be 
In  segregated  according  to  whether 
y  use  high  pressure  or  exhaust  steam, 
\g  known  as  high-pressure  condensing. 
i-preasure  n  on  condensing,  low-pressure, 
eil- pressure  and  bleeder. 
he  Bteara  turbine  Is  used,  not  only  for 
•Ing  high-speed  generators  but  for  op- 
ting of  air  compressors,  direct -current 
erators  and  other  Blow-speed  machin- 
th  rough  reduction  gearing.  It  Is  be- 
widely  employed  for  direct  connection 
entrifugal  pumps  and  high-speed  ma- 
ery.  such  as  centrifugal  separators, 
ters,  etc.  It  is  also  used  for  ship  pro- 
Ion,  either  connected  to  the  propellers 
ugh  reduction  gearing,  or  driving  elec- 


tors that  furnish  c 


>  the 


eller  n 

JRBINES,  STEAM,  EXHAUST  AND 
'-PRESSURE. —  Exhaust  and  low- 
uirc   turbines   are   those  operating  on 


or  to  other  sourceB  of  low-pressure 
i,  but  do  not  connect  direct  to  the 
■s.  The  use  of  this  type  of  turbine 
It..'  valuable  In  some  existing  plants 
le  purpose  of  Increasing  the  efficiency 
capacity  with   a  minimum  outlay  for 

'-pressure  turbines  are  used  to  drive 
ators  and  also  for  other  purposes  in 
it,  such  as  for  some  auxiliaries.  In 
nation  plants  supplying  both  gas  and 
:clty  they  are  sometimes  used  to 
gas  compressors.  In  such  cases  they 
ways  driven  through  reduction  gear- 
Thls  Is  also  true  of  most  turbine- 
generators   for   d-c.    service.     Also 


dian  General  Electric  Co.,  Ltd.,  212 
ig  St.,  W.,  Toronto,  Ont.,  Can. 
ERAL  ELECTRIC  CO.,  Schenec- 
y,  N.  T,  "Curtis."  G-E  low-pres- 
e  turbines  designed  to  take  exhaust 
im  from  engines,  pumps,  air  com- 
ssors.  holfltB.  etc.,  are  of  the  same 
cral  construction  as  the  hlgh-pres- 
;  turbines  and  embody  all  the  ad- 
tages  of  the  Curtis  type.  (See 
bines,  high-pressure.) — Adv. 
[Ian    Westlnghouse    Co..    Ltd.,    San- 

and    Myler  St*.,    Hamilton,   Ont., 
'  ■We  s  t  In  ghouse . " 

&   McCulloch  Co.,  Ltd..  The.  Gait. 
,     Can. 
Turbine     Co.,     Wellsville,    N.    T. 

at    Engine   Co.,   Indianapolis,    Ind. 
I  west -Wait." 
Steam    Turblns   Corp.,  Wellsville, 

ay     Dynamo    &    Engine    Co.,    120 
trie    Ave.,    RIdgway.    Fa. 
Y     STEAM    TURBINE    CO.,    THE, 
r   So..   Hartford.  Conn. 
IN'QHOTJSE    ELECTRIC    &.    MFO. 
East  Pittsburgh,  Fa.     (See  display 
pages    1395-1(02.) 
N  ES.STEAM,  MIXED  AND  HIGH- 
RE. — HI  Eh -pressure    turbines    are 
Loh    operate  on  full  boiler  pressure 
mst     to     atmosphere    or    vacuum, 
issure  turbines  are  those  designed 
lormally     on    low-pressure    steam, 


but  In  case  the  low-pressure  supply  should 
fall  or  prove  Inadequate  to  carry  the  load, 
they  are  equipped  with  high- pressure 
stages  to  receive  steam-  direct  from  the 
boilers.  The  low-pressure  end  is  always 
designed  to  handle  a  much  larger  volume 
of  steam  than  the  high -pressure  end. 
Bleeder  turbines,  which  are  a  form  of 
mixed-pressure  turbine,  have  provision 
made  for  taking  steam  from  a  stage  of  the 
machine  a  few  pounds  above  atmosphere 
and  using  it  for  heating  the  plant  or  for 
Industrial  heating  service.  The  steam  that 
Is  not  used  In  this  way  continues  through 
the  low-pressure  stages  to  the  condenser. 
The  high-pressure  sections  in  these  tur- 
bines are  large  as  compared  to  the  low- 
Both  of  the  two  basic  types 'of  turbines, 
the  Impulse  and  reaction,  generally  consist 
of  more  than  one  stage.  Velocity  com- 
pounding or  pressure  compounding  Is  em- 
ployed to  give  reasonable  rotative  speeds. 
Pressure  compounding  or  dividing  up  the 
total  pressure  drop  Into  several  stages  Is 
used  on  nearly  all  of  the  larger  slie  high- 
pressure  turbines.  Curtis  turbines  usually 
have  from  1  to  20  pressure  stages  with 
one  or  two  velocity  stages  In  each  pressure 
The    Rateau    turbines    have    from 


13   t 


type  from  40 

High  and  mixed- pressure  turbines  are 
made  In  large  sixes  and  are  very  widely 
used  In  steam  power  plants,  having  al- 
most entirely  replaced  the  reciprocating 
engines.  They  are  generally  made  in  the 
horizontal  type  now,  although  vertical  tur- 
bines in  the  medium  slice  have  been  made 


In  s 


r  large  sized  turbines 


forming  a  cross -compound  or  triple-expan- 
sion set;  in  this  manner  units  rated  as 
high  as  60,000  to  TO. 000  kw.  have  been 
constructed.  Probably  the  largest  single- 
element  units  in  operation  are  those  of 
45,000    kw.    capacity.      Also    see    Turbines, 


Allia-Chal 
Wis. 


Mfg.      Co.,      Milwaukee, 

American  Well  Works,  The,  Aurora,  111. 
"American." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..  Toronto,  Ont.,  Call. 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  and  Myler  8ts..  Hamilton.  Ont., 
Can.      "Westlnghouse." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady,   N.    Y.      "Curtis."      The    Curtis 


high  steal 
of  load;  ability  to  utilise  effectively  ex- 
treme steam  conditions,  I.  e.,  high  pres- 
sure, super-heat,  and  vacuum,  and  low 
cost  of  supplies,  repairs  and  mainte- 
nance. Features  which  make  them 
reliable  are:  simple  mechanical  con- 
struction; short  shaft  and  disc  type 
wheels;  proper  proportion  of  turbine 
and  generator  to  each  othar;  and  ab- 
sence of  distortion,  due  to  sudden 
change   in   Internal   temperatures.     No 


1  purp 

power  with  a  mTiiimum  of  fit 
and  head  room,  Q-E  sizes  are  iu  kw. 
upward  for  driving  d-c.  generators  and 
100  kw.  upward  for  a-c.  generators.  A 
special  form  Is  widely  used  for  driving 
centrifugal  pumps,  blowers  and  like  ap- 
paratus. (Bulletins  42201B  and  12010.) 
See  adv.  page  1204. — Adv. 
Goldle  &  McCulloch  Co.,  Ltd.,  The.  Gait. 

Kerr     Turbine     Co..     Wellsville,     N.     T. 

"Economy." 
Midwest    Engine    Co.,    Indianapolis,    Ind. 

"Midwest- Walt." 
Moore    Steam    Turplne    Corp..    Wellsville. 

N.    T.       ,-Moore." 
Power   Turbo-Blower   Co.,   347    Madison 

Ave. ..New  York,  N.  Y.  "Power",  "Slm- 

773 


RIdgway  Dynamo  &  Engine  Co.,  1ZB 
Electric   Ave.,   RIdgway.  Pa. 

TERRY  STEAM  TURBINE  CO.,  THE, 
Terry  Sq..  Hartford.  Conn. 

WESTINOHOUSE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.    pages    1396-1402.) 

TURBINE,  WATER  OR  HYDRAULIC— 
A  hydraulic  turbine  Is  a  water  motor  con- 
sisting of  a  wheel  (often  called  the  "run- 
ner") with  a  number  of  short  curved 
buckets  or  pipes  attached,  arranged  to 
revolve  In'  a  fixed  case  that  has  a  Series  Of 
guldeways  or  nozzles  to  direct  the  water 
to  the  buckets  or  pipes  at  the  most  effec- 
tive angle.  Turbines  may  be  classified  In 
several  ways,  but  are  usually  classified  In 
accordance  with  the  action  of  the  water 
Into  reaction  and  Impulse  turbines.  The 
reaction  turbines  are  represented  by  the 
Fourneyron.  Jonval  and  Francis  types,  and 
operate  by  having  the  water  enter  simul- 
taneously through  a  number  of  passages 
around  the  entire  circumference  of  the 
wheel.  The  water  is  deviated  from  Its 
original  path  by  the  buckets  on  the  run- 
ner and  as  It  issues  from  the  buckets,  ex- 
erts a  reactive  pressure  or  force  on  them 
that  revolves  the  wheel.  The  Impulse  tur- 
bines are  represented  by  the  Glrard  wheel 
and  tangential  wheels  of  the  Doble  and 
Pelton  type.  The  water  Is  sometimes  ap- 
plied by  nozzles  to  all  of  the  buckets  simul- 
taneously or  to  only  a  part  of  them  at  one 
time.  The  momentum  of  the  moving  mass 
of  water,  or  the  Impulsive  force  of  the 
Impinging  stream.  Is  utilized  In  Impulse 
turbines.  Another  classification  that  Is 
commonly  used  Is  in  accordance  with  the 
direct" ' 

outward  while  the  Francis  turbine  Is 
radially  Inward.  Axial-flow  turbines  have 
the  general  direction  of  the  water  parallel 
to  the  axis  of  the  wheel.  The  Jonval  and 
Glrard  wheels  are  of  this  type.  The  type 
representative  of  most  American  reaction 
turbines  Is  the  mixed  flow.  In  which  the 
flow  is  at  first  radial  and  then  Is  diverted 
to  an  axial  direction. 

The  first  water  motors  In  use  In  the  United 
States  were  open  wheels  of  both  the  breast 
and  overshot  type.  In  the  overshot  type 
the  water  Is  delivered  to  the  wheel  In  a 
sheet  at  the  top,  by  means  of  a  sluice.  The 
breast  wheel  has  the  water  delivered  at 
approximately  the  level  of  the  axis.  Both 
depend  chiefly  upon  gravity  action.  The 
first  successful  hydraulic  turbine  in  this 
country  was  Installed  at  Lowell,  Mass.,  in 
1S44.  It  was  a  TE-hp.  Fourneyron  turbine 
and  had  an  efficiency  of  about  78%.  Sev- 
eral other  turbines  were  built  shortly  after 
that,  of  both  the  radial  and  axial  or  par- 
allel-flow types.  About  I860  the  Swain 
and  Leffel  turbines  (mixed  flow)  were  In- 
vented, which  combined  the  two  flows  and 
secured  an  Inward  and  downward  dis- 
charge. This  type  permitted  the  Installa- 
tion of  a  turbine  in  one-half  the  space  and 
for  one-fifth  the  cost  of  a  turbine  of  the 
same  size  of  the  older  type.  Many  tur- 
bines of  this  type  were  made  until  about 
1873.  At  this  time  the  "Hercules"  wheel. 
Invented  by  McCormick,  was  found  to 
give  a  higher  efficiency  at  part  gate  open- 
ing and  to  permit  the  use  of  a  still  greater 

The  feature  of  this  wheel  was  the  addi- 
tion of  three  sharp  ridges  to  each  bucket 
to  assist  in  guiding  the  water.  Improved 
designs  of  other  wheels  appeared  soon  aft- 
erwards and  the  tendency  since  then  has 
been  to  increase  the  capacity  of  the  wheel 
without  increasing  its  diameter.  For  low 
heads,  up  to  about  40  ft.,  the  reaction  tur- 
bines are  best  as  they  permit  the  utilisa- 
tion of  the  entire  head  at  all  times.  They 
can  be  set  very  low  and  will  operate  effi- 
ciently when  fully  submerged.  The  Im- 
pulse turbines  require  a  free  discharge 
and  must  be  set  high  enough  to  always  be 
above  the  tall  water.  Their  use  Is  there- 
fore limited  to  high-head  developments 
where  the  height  of  the  back  water  <• 
only  a  small  percentage  of  the  total  head. 
They  have  higher  efficiencies  at  part  gate 
or  at  less  than  full  load  and.  as  most 
wheels  operate  under  variable  loads,  this 
Is  an  important  feature. 

Plants"  are  now  in  operation  having  nor- 
mal heads  as  low  as  12  ft.  A  new  plant  Is 
to  be  built  in  California  on  the  Stanislaus 
River  that  will  operate  under  a  head  of 
2400  feet,  which  Is  probably  the  highest 
In  the  United  States  and  among  the  high- 
est in  the  world.    The  recent  development 


,  Google 
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of  turbines  has  permitted  an  enormous  In 
crease  In  size,  those  recently  Installed  at 
Niagara  Palls,  the  largest  In  the  world,  be- 
ins  rated  at  37,500  ho.,  but  actually  de- 
veloping 4 0.000  hp.  continuously.  Their 
efficiency,  which  Is  also  exceptionally  high 
Is  In  the  neighborhood  of  93%. 
Manufacturer*: 
A  Ills -Chalmers     Mfg.      Co..      Milwaukee. 

Wis. 
Barber  A    Sons,    Charles,   Meaford,    Ont., 

Can .       '  'Canadian . ' ' 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St..  w..  Toronto.   Ont,.  Can. 
Christiana  Machine    Co.,   Christiana.   Pa, 

"C.M.C." 
Cramp  A    Sons   Ship   ft   Engine   Building 
Co..  William.  I.  P.  Morris  Dept.,  Rich- 
mond and  Morris  sis..  Philadelphia.  Pa. 
"I.  P.  Morris." 
Dow.   Inc.,    L.   B..   Keene.    N.    H. 
Pelton  Water  Wheel  Co..  19th  and  Har- 
rison Sts.,  San   Francisco.  Cal. 
Smith  Co..  S.  Morgan.  Lincoln  ft  Hartley 
Sts..  York.  Pa.    "Smith",  "McCormlck". 
"New   Success." 
Wellman-Seaver-Morgan    Co.,    The,    7000 
Central   Ave..   Cleveland,  O     "W-S-M." 
TURBOLITE— Trade   name   for  portable 
lighting  and  power  plant  manufactured  by 
the  Lucey  Mfg.  Co..  Houston,  Tex. 

TUBOQENERATORS.—  See  Generators, 
lighting  and  power,  a-c,  turbo;  Genera- 
tors, lighting  and  power,  d-c.  turbo. 

TURL  IRON  A  CAR  CO.,  INC.,  THE— 
B0  Broad  St..  New  York.  N.  Y.  Manufac- 
turer of  Industrial  railroads,  etc. 

TURN  OVER,— Trade  name  for  electric 
toaster  manufactured  by  the  Westlnghouse 
Electric  ft  Mfg.  Co..  East  Pittsburgh.  Pa. 
TURN  BUCKLER,  INSULATED.— Insu- 
lated turn  buckles  are  made  In  the  same 
way  as  plain  turnbucklea  except  that  one 


with    i 


either 
Insulating  compound  or  have  an 

r  mounted  thereon.    The  Insulators 

used  are  cylindrical  or  spool -shaped  and 
are  mounted  In  a  fork  which  has  the  long 
stem  threaded.  This  type  Is  used  with 
low-voltage  cables,  with  trolley  wires  of 
traveling  cranes,  with  guy  wires  where  it 
Insulate    them    from    the 


Anderson  Mfg.  Co..  Albert  ft  J.    M.,  289- 

3(15  A  St..  Boston.  Mass. 
Canadian  General  Electric  Co.,   Ltd..  211 

King  St..   W..  Toronto,  Ont.,  Can. 
Electric    Railway    Equipment    Co.,    2900 


Cincinnati.  Ohio. 

Mfg.    Co..    70    Washington    St., 

N.    Y.      "Arcover",    "Elect  - 


QENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.  (  See  adv.  pages  1203-1223.) 

Hopewell  Insulation  ft  Mfg.  Co..  Inc.. 
Hopewell,    Va. 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington St..  Chicago.  111. 

MACALLEN  CO..  THE,  16  Macallen  St., 


;.  Mansfield,  Ohio. 


OHIO  BRASS 
"OB." 

WESTINGHOUSE  ELECTRIC  *  MFG. 
CO.,  East  Pittsburgh.  Pa.  (Sea  display 
adv.  pages  1336-1402.) 

TURNBUCKLES,  PLAIN,— Turnbucklea 
are  devices  used  to  tighten  a  rod,  support, 
binding  or  guy  wire  or  cable,  consisting  of 
a  wrought  iron  or  cast  iron  double -ntem- 
body  tapped  at  both  ends  to  receive  a 
right-hand  and  left-hand  screw,  respec- 
tively, or  sometimes  having  a  screw  at 
only  one  end  and  a  swivel  at  the  other.  The 
body  when  turned  will  draw  the  screws 
In,  thus  taking  up  the  alack  In  the  wires 
or  cables  attached  to  the  screws.  Turn- 
buckles  are  used  considerably  in  line  con- 
struction work,  especially  for  adjusting 
guys  and  supports.  They  are  made  with 
an  eye  at  both  ends,  an  eye  at  one  end 
and  a  hook  at  the  other,  or  an  eye  and 
clevis  combined. 

Manufacturers: 

Bonney    Vise    ft    Tool    Works,    Inc..    Al- 

Canadlan  General  Electric  Co.,  Ltd..  213 
King  St..  W.,  Toronto,  Ont.,  Can. 

Fischer  ft  Hayes  Rope  ft  Steel  Co..  741- 
74S  w.  Van  Buren  St.,  Chicago,  III. 

HAl.T.-RTT  IRON  WORKS.  Harvey,  m. 
"Hallett."  (See  display  adv.  page  1254.) 

Joalyn  Mfg.  ft  Supply  Co.,  133  W.  Wash- 
ington St.,  Chicago,  m. 

Lans  ft  Sons.  Mathew.  Pittsburgh,  Pa, 


LINE  MATERIAL  CO..  South  Milwau- 
kee, Wis,     (See  display  adv.  page  1278.) 

Marine  Hard  ware -Equipment  Co..  South 
Portland,    Me. 

Newhall  Chain  Forge  &  Iron  Co.,  90  West 
St.,  New  York,  N.  Y. 

OHIO  BRASS  CO.,  THE.  Mansfield.  Ohio. 

Roebilng's   Sons    Co..   John    A..    Trenton, 

N.  J. 
St.  Louis  Malleable  Casting  Co.,  7701  N. 

Conduit  Ave.,  St.   Louis,  Mo. 
St.    Louis    Screw   Co..   Clarence   St.,   and 

Bulwer  Ave..    St.    Louis.   Mo. 
Strieby  ft  Foote  Co.,  Newark,  N.  J. 
WEST  I  NO  HOUSE    ELECTRIC    ft    MFG. 
CO..  East  Pittsburgh.  Pa.     (See  display 
adv.   pages  1395-1402.) 
TURNBULL  ELECTRIC  MFG.  CO.,  INC. 
—1237     Atlantic     Ave.,     Brooklyn.      N.     Y. 
Manufacturer    of    Incandescent    lamps    and 
lamp    coloring    compounds.       Business    es- 
tablished   1919.      President.   John   G.   Turn- 
bull;    secretary.    George    R.    McKay;    treas- 

TURNER  BRASS  WORKS,  THE.— Syca- 
more.   111.      Manufacturers   of  oxyacetylene 

torches,  etc.  Business  established  1871. 
President,  treasurer  and  general  manager. 
William  F.  Pagel:  vice-president.  Herbert 
F.  Pagel:  secretary.  Fred  H.  Alden;  sales 
manager.  Charles  F.  Masterson.  Main  of- 
fice and  factory,  Sycamore,  111.  Branch 
office  and  warehouses.  30  Warren  St.,  New 
York.  N.  Y.  Sales  representative.  C.  N.  A 
F.  W.  Jonas.  534  Pioneer  Bldg..  Seattle, 
Wash.;  Ill  New  Montgomery  Bldg.,  San 
Francisco.  Cal.:  Equitable  Savings  Bank 
Bldg.,  Los  Angeles.  Cal.;  H.  D.  Shewry,  SO 
Juneau  Ave..  Milwaukee.  Wis. 

TURNER  Mr'Q.  CO.,  THE.— Port  Wash- 
ington, Wis.  Manufacturer  of  Internal -com- 
"""-*ton  engines  and  electric  washing  ma- 
's. Business  established  1995.  Presi- 
dent. F.  Blootigood.  Jr.;  vice-president  and 
general  manager.  W.  A.  Engelhart;  sec- 
retary and  treasurer.  W.  J.  Nlederkorn; 
sales  manager.  J.  T.  McCarthy.  Factories, 
Grafton  and  Port   Washington,  Wis. 

TURNER  NEW  LINE.— Trade  name  for 
blow  torches  manufactured  by  the  Turner 
Brass    Works,    Sycamore.    III. 

TURNPINS,  LEAD  CABLE  AND  PIPE. 
— Smooth  hardwood  top -shaped  tools  used 
for  spreading  or  reaming  the  lead  sleeving 
used  In  making  splices  between  lead-cov- 


d  by  plumbers  li 


id    cables 
bells,  etc.    Al 
ng  lead  pipe. 
Manufacturer: 

LINE   MATERIAL    CO..    South    Milwau- 
kee, Wis.     (See  display  adv.  page  1278.) 
TURNSTILES    FOR    STATIONS,    ETC— 


r  stiles  moi 


nted   t 


jsually.  In  o 


direction  only.  Used  at  exits  from 
way  stations  or  platforms,  and  frequently 
at  entrances  to  amusement  parks,  bathing 
beaches,  buildings,  etc..  where  large  crowds 
are  to  be  accommodated.  They  are  also 
used  for  Incoming  passengers  In  some 
prepay  electric  railway  stations.  Entrance 
stiles    are    generally    equipped    with    auto- 


■.   111. 


,    Chl- 


TURNTABLES,    LOCOMOTIVE,    ELEC- 
TRICAL     EQUIPMENT      FOR.— The      old 

fashioned  method  of  moving  locomotive 
turntables  by  hand  has  been  very  gener- 
ally superseded  by  the  use  of  electric 
power,  on  account  of  Its  greater  speed,  effi- 
ciency and  convenience.  The  motor  Is  usu- 
ally mounted  on  the  table,  below  the  track 
level,  and  Is  operated  from  a  cab  built 
over  or  alongside  It.  Rotation  Of  the 
turntable  Is  effected  by  means  of  a  pinion 
operating  on  a  large  circular  stationary 
rack,  as  In  the  cane  of  drawbridges.  The 
source  of  power  Is  preferably  direct  cur- 
rent on  account  of  Its  greater  ease  of 
imceri  control  hut  mnv  be  alternating  cur- 
equlpment    Includes 


v.- Ilk* 


either 


i-c.  slip-ring  lni 
trailer;  means  for  conducting  thi 
lo  the  circuits  on  the  table  by 
suitably     Insulated 


the    < 


Manufacturers: 

AMERICAN  BRIDGE  CO.,  30  Church  St.. 

New    York.    N.    T.       (See    display    adv. 

page  12S7.) 
Detroit     Hoist    ft    Machine    Co.,     Morrow 

and  Marston  Sts..   Detroit.  Mich. 
Nichols  A  Brother.  George  P..   2139   Ful- 


..  Chica 


..  111. 


TURTLE.— Trade  name  for  belt  fasten- 
ers manufactured  by  the  Flexible  Steri 
Lacing"  Co.,    4G07-4631    Lexington   St.,   Cht- 

TUSCAN—  Trade  name  for  automobile 
tires  manufactured  by  the  Tuscan  Tire  A 
Rubber  Co.,  Carrotlton.  Ohio. 

TUSCAN  TIRE  A  RUBBER  CO — Car- 
rollton,  Ohio.      Manufacturer  of  automobile 


TWEEZERS,  METERMENt  AND  IN- 
STRUMENT WORKERS'.— Small  forceps 
used  in  handling  dial  hands,  fine  r— — 
springs,  pinions  and  other  parts  t 
or  delicate  to  be  readily  placed  In  position 
by  the  fingers.  They  are  used  for  the  as- 
nembly  of  watt-hour  meters  and  the  great 
variety  of  electrical  Indicating  and  record- 
ing Instrur;  ents,  also  for  incandescent  lamp 
filament  handling  and  other  delicate  ma- 
nipulation. 

Manufacturers: 

HERBST,  PAUL  W.,  Chicago,  III.  We 
furnish  standard  patterns  for  electrical 
purposes.     See  display  adv.   page   125S. 


berg,  25  W.  46th  St.,  New  York,  N.  Y. 

23.— Trade  name  for  Insulating  tape 
manufactured  by  the  M.  W.  Dun  ton  Co., 
Providence,  R.  I, 

ufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y. 

TWIN.— Trade  name  for  electric  water 
healers  manufactured  by  the  National 
Stamping  A  Electric  Works,  410  S.  Clinton 
St..  Chicago.  III. 

TWIN.— Trade  name  for  dry  batteries 
manufactured  by  the  Twin  Dry  Cell  Bat- 
tery Co.,  2108  Superior  Ave.,  W..  Cleveland. 


TWIN  DRY  CELL  BATTERY  CO.,  THE. 
—3108  Superior  Ave.,  W.,  Cleveland,  Ohio. 
Manufacturer  of  dry  batteries.  President. 
H.  R.  Palmer ;  secretary,  C.  P.  Delbel  ; 
treasurer,  B.  C.  Tlbblts. 

TWIN-  LITE,— Trade  name  for  duplex 
socket  manufactured  by  the  Hemeo  Elec- 
tric Mfg.  Co..  Inc..  344  E,  40th  SL.  New 
York.  N.  Y.  (Exclusive  distributor.  George 
Richards  ft  Co.,  567  W.  Monroe  St.,  Chi- 
cago, 111.) 

TWIN-MIXER.— Trade  name  for  electric 
drink  mixer  manufactured  by  the  II.  B, 
Gibson  Co.,  38  Park  PI..  New  York.  N.  Y. 

TWIN-R.— Trade  name  for  small  motors 
manufactured  by  the  American  Radio  A 
Research  Corp.,  21  Park  Row,  New  York. 
N.  Y. 

TWIN -TACT —Trade  name  for  spark 
plugs  manufactured  by  the  Superior  Motor 
Power  Co.,  75  Spring  St..  New  York.  N.  Y. 

TWINE.  ARMATURE  WINDING— 
Twines  find  a  considerable  application  In 
Insulation  processes  as  space  fillers  on 
armature  cores,  temporary  binding  In  the 
winding  of  colls,  insulation  for  the  front 
end  of  the  commutators  and  to  hold  the 
armature  windings  rigidly  in  place.  Since 
twine  Is  naturally  of  an  open  or  porous 
nature  and  would  readily  absorb  moisture. 
it  Is  Important  that  the  pores  of  the  twine 
be  filled  or  sealed  with  some  suitable  moln- 
ture-repellant  compound  of  high  dielectric 
properties.  The  armature  winding  twines 
are  given  a  treatment  consisting  of  an  Im- 
pregnation in  varnish  which  renders  them 
more  moisture-resistant  and  greatly  In- 
creases their  dielectric  strength. 
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N,  Y. 


I    MFG.    CO.,    2300    S.    Western 

Ave.,  Chicago.  III. 
CHICAGO  MICA    CO..    11-21    Water   St., 

Valparaiso.    Ind.       "Champion."        (See 

dlsulay  adv.  page  1320.) 
GENERAL  ELECTRIC  CO..  Schenectady, 


If.  T. 


J    12  OS 


Insulator   Co..    68   Chu 
York   N.  Y.     "Empire." 
Mica    Insulator    Co.,    Vlctoriavllle,    Que.. 

Can. 
Mitchell -Rand    Mfg.    Co..    IB    Veeey    St., 

■New  York.  N.  T.     "Shield  Brand." 
TWINE,  ASB  ESTOS.— See  Asbestos,  tape, 


mpound.  and  used  for 
:wk  ii^einrr  groups  of  wires  to  form  a 
hie.  It  is  very  strong  and  Ions  lasting 
d  the  wax  compound  Is  such  that  by  tak- 


e  cables  and  Is  frequent 


Manufacturer: 

KELLOGO  SWITCHBOARD  *  SUPPLY 
Co..  Adams  and  Aberdeen  Sts..  Chi- 
cago. III.  (See  display  adv.  page  1327.) 
WINLINE.  — Trade     name     for     roller 

irlnEs  manufactured  by  the  William  E. 

itt  Mfg.  Co.,    ISO  N.    State   St.,   Chicago. 


established    1312.      Pret 
t.   W.   B.   Fair;   vice-presidents.   H.   A. 
in  and  E.  F.  Fair;  secretary  and  treas- 

A.   Dunn.     Main  office  and   factory.   216 

:h  St.,  Newark,  N.  J.  Branch  office,  65 
Ham  St..  New  York.  N.  Y.     Salsa  repre- 

i.  Pa.:  Everltt  Co..  Boston,  Mass.; 
■iriard  Sanitary  Mfg.  Co.,  Cleveland, 
■j.  Lawrence  Lewis.  Baltimore:  Ferrantl 
it   £   Transformer   Co.,    Montreal.    Que., 

(VISTED    PAIR.— Two    small    Insulated 


extensively  used  in  telephone  circuits. 

TWO  BALI..— Trade  name  for  cord  ad- 
justers manufactured  by  the  Qund  Mfg. 
Co..  LaCrosse,  Wis. 

TWO-IN-ONE.— Trade  name  for  electric 
polishing  and  scrubbing  machines  manufac- 
tured by  the  John  Herr  Mfg.  Co.,  44  N.  4th 
St..   Philadelphia.   Pa. 

Z-IN-1— Trade  name  for  dolly  type  elec- 
tric washing  machine  manufactured  by  the 
Mlnler  Mfg.  Co..  Mlnler.  111. 

2  IN  1 — Trade  name  for  draft  gages 
manufactured  by  Precision  Instrument  Co.. 
21   Haleey  St..   Newark,  N.  J. 

TWO-IN-ONE  CLEAN-CUT-CLIPPER. 
—Trade  name  for  motor-driven  hair  cutter 
and  vibrator  manufactured  by  the  Electric 
Clipper  Co.,  637  Grand  Ave.,  Kansas  City, 
Mo. 

2-1.— Trade  name  for  duplex  socket  man- 
ufactured by  the  Union  Electric  Corp.,  103 
Molt  St..  New  York,  N.  Y. 

TWO  PHASE.— This  Is  a  term  charac- 
terising a  generator  which  develops  two 
electromotive  forces  differing  by  one-quar- 
ter of  s>  period  In  phase.  On  a  clock  dia- 
gram the  two  e.  m.  f.'s  are  represented  by 
equal  vectors  differing  In  phase  by  90°. 
Two-phase   circuits    may    be    either   three- 

Slvely  used  as  three-phase  circuits. 

TWO-WAY.— Trade  name  for  double- 
socket  plug  made  »y  the  Benjamin  Electric 
Mfg.    Co..    806    W.    Washington    Blvd..    Chi- 

TWO-WIRE      SYSTEM.— A      system      of 

electrical    distribution    employed    In    Inean- 
.._ 'Ightlng   and    light    power   work    lr 


Ins   and    two   wl    _ 

non  system  used 
mch  aln gle- phase 


which  only  t 
required.     This  Is  the 

in  residence  lighting  ai 

work,    although    the    three- wire    system    is 
also  used.     See  Three-wire  circuit. 

TWYNCONE.— Trade  name  for  friction 
clutches  manufactured  by  the  Link- Belt 
Co.,   329  W.   39th  St.   Chicago,  III. 

TYCOS— Trade  name  for  electrical  In- 
dicating, recording  and  temperature  con- 
trolling Instruments  manufactured  by  the 
Taylor  Instrument  Companies,  85  Ames  St., 
Rochester,    N.  T. 

TYING.— The  method  of  fastening  the 
smaller  wires  used  In  overhead  line  con- 
struction  to  the  Insulators  is  called  tying. 


TYLER 


The  tie  may  be  an  Iron  or  copper  wire  tie. 
The  Iron  wire  tie  is  a  method  of  tying  Iron 
wire  to  a  glass  Insulator.  The  tie  wire 
passes  only  part  way  around  the  Insulator, 
then  spirals  onto  the  line  wire.  It  Is  not 
suitable  for  copper  wire.  The  copper  wire 
tie  Is  a  method  of  tying  copper  wire  to  an 
Insulator  without  danger  of  weakening  the 
line  wire.  An  annealed  copper  tie  wire 
passes  completely  around  the  insulator. 
then  spirals  onto  the  line  wire. 

TYLER  CO..  THE  W.  8 Cleveland,  Ohio. 

Manufacturer  of  electric  vibrating  screens 
and  magnetic  separators.  President.  Proc- 
tor Patterson ;  secretary  and  treasurer.  C. 
Zimmerman ;  sales  manager.  M.  P.  Rey- 
nolds. 

RQROUND  HEATING 
Progress  St..  Pittsburgh, 
fa.  Manufacturer  of  steam  traps,  water 
weighing  machines,  underground  pipe  cov- 
ering and  other  underground  heating  spe- 
cialties. Business  established  1911.  E.  B. 
Tyler,  proprietor. 

TYNDALL.DE  vries  OZONIZER— a 
high-tension  apparatus  for  converting  at- 
mospheric air  Into  ozone. 

TYPEWRITERS,  ELECTRICALLY  OP- 
ERATED— Typewriting  machines  operated 
by  perforated  patterns  or  stencils  which 
control  the  operation  of  contact  springs  In 
the  circuits  of  electromagnets  connected  to 
the  individual  type  bars,  enabling  the  du- 
plication of  form  letters,  etc.,  at  high  rates 
of  speed.  They  are  very .  useful  when 
quantities  of  form  letters  are  used  as  In 
follow-up  systems,  etc.  The  stencils  are 
prepared  on  a  special  machine  which  per- 
forates a  large  sheet  In  accordance  with  a 
code.  The  advantage  of  this  type  Is  th?t 
the  machine  may  be  stopped  at  any  place 

address  by  hand  operation,  to  give  a  more 
personal  appearance  to  the  letter. 

There  are  also  made  electric  typewriters 
which  in  operation  resemble  the  ordinary 
typewriters,  except  that  the  keys  are 
merely  touched  and  not  depressed.  The 
operation  Is  completed  by  the  electrical 
apparatus. 

Manufactui*jra: 

Elliott- Fisher  Co.,  Harrlsburg,  Pn. 

Hooven  Service.  Inc.,  117  W.  46th  St., 
New   York,   N.   T. 

TYSON  CO.— Canton.  Ohio.  Manufac- 
turer of  motor-driven    loe   cream   freesers. 


u 


.men  as  a  symbol  for  energy,  In  thi 
joule*. 

IE- LITE Trade     name     for     safety 

ies  and  circuit  breakers  manufactured 
e    Cutter    Electrical   A  Mfg.    Co.,   19th 
lamllton   Sts.,   Philadelphia.  Pa. 
4I.ING  INSTRUMENT  CO.— Paterson, 

Manufacturer  of  recording  and  In- 
iK  instruments.  Business  established 
Fresldent  and  treasurer,  P.  F.  Uehl- 
t-cretary.  L.  M-  Sheridan ;  sales  man- 
C.  C.  Phelps.  Main  office  and  factory, 
on.  N.  J.  Branch  offices.  71  Broail- 
Vew  York,  N.  Y. ;  89  State  St..  Bos- 
tans.       Coon    De    Nlsser    Co.,    Detroit, 

20  W.  Jackson  Blvd..  Chicago,  111, 
representatives.  Sherman  Engineering 
hilailelphla.  Pa.;  Advance  Machinery 
enver,  Colo.;  Prank  S.  Hltson.  San 
jco.  Col.:  John  T.  Farnter.  Montreal. 
lireens   Economizer,  Winnipeg,  Man., 

CO. — Trade  name  for  electric  con- 
{  devices  manufactured  by  the  Union 
'    Mfar.   Co.,   120  Reed  St..  Milwaukee, 

. — Trade  name  for  spark  plug  manu- 
il  l>y  trie  Utility  Co..  B36  W.  44th 
w    York.   N.  Y. 

ER  CIRCUIT  BREAKER,  INC.— 
lie.    Ky.      Manufacturer  of  controllers 

lon-plcture  machines. 
MA   PHYSICAL  APPLIANCE  CO.— 

I.akA  St..  Chicago,  III.  Manufacturer 
rotrierapeutlc  apparatus. 


ULT I  MATE.— Trade  name  for  Illuminat- 
ing glassware  manufactured  by  the  U.  S. 
Glass  Co.,   Pittsburgh.   Pa, 

ULTRA-VIOLET  RAYS— These  are  the 
rays  at  the  extreme  violet  end  of  the  visible 
spectrum  and  Just  beyond.  Ultra-violet 
means  beyond  the  violet.  Those  rays  that 
are  close  to  the  border  of  this  spectrum 
are  faintly  visible  and  are  not  Injurious  to 
the  skin,  although  they  cause  It  to  fluoresce 
In  the  dark.  Those  of  shorter  wave  lengths 
and  clearly  beyond  the  visible  spectrum 
are.  of  course.  Invisible  to  the  eye,  but 
they  arc  injurious  to  the  eye  and  to  the 
nkln  generally.  Ultra-violet  rays  are  pres- 
ent to  a  slight  degree  In  the  solar  spec- 
trum and  more  or  less  In  the  spectra  of 
artificial  Itiumlnants,  especially  arc  lamps 
and  mercury-vapor  lamps.  They  are  pro- 
duced most  abundantly  by  mercury- vapor 
lamps  using  quartz  tubes  Instead  of  glr~ 


i   thea 


whil< 


ordinary  glass  absorb.      ._ 

rays  are  also  called  actinic  or  chemical 
rays  because  they  stimulate  chemical  ac- 
tion, especially  of  photographic  plates.  They 
also  have  Important  bactericidal   properties. 

UMBCO — Trade  name  for  metal  boxes 
and  cabinets  for  electrical  purposes  manu- 
factured by  the  United  Metal  Box  Co..  514- 
S16  W.  46th  St.,  New  York.  N.  Y. 

UNA.— Trade  name  for  Illuminating 
glassware  manufactured  by  the  QUI  Glass 
Co.,  Amber  and  Venango  Sts„  Philadelphia, 
Pa. 

UNA-FON.— Trade  name  for  electrically 
operated  musical  bells  made  by  J.  C.  Dea- 
gan.    Inc..    1770    Berteau  Ave..    Chicago,   111. 


UNBALANCED  CIRCUITS.— Unbalanced 

circuits  or  systems  are  thoae  In  which  the 
separate  branches  are  unequally  loaded.  In 
unbalanced  polyphase  system  the  power 


itlng.      Compare  with  I 


UNDAMPED     WAVES,     RADIO.— Waves 

transmitted  by  a  radio  transmitting  station 
In  which  the  radio  frequency  wave  Is  of 
constant  amplitude.  See  Radio  telegraph 
transmitting  apparatus. 

UNDARK-— Trade  name  for  luminous 
compounds,  switch  buttons,  plates,  etc.. 
manufactured  by  the  Radium  Luminous 
Material  Corp..  G8  pine  St.,  New  York, 
N.  Y. 

UNDER-CONTACT  THIRD  RAIL— A 
method  of  mounting  the  conducting  rail  or 
third  rail  In  electric  railway  systems.  The 
rail  Is  supported  at  Intervals  by  Iron  brack- 
ets which  hold  suspended  insulation  blocks 
by  a  special  clamp,  so  that  the  under  sur- 
face of  the  rail  Is  presented  to  make  a 
smooth  contact  with  the  upper  side  of  the 
collecting  shoe.  This  type  of  rail  has  the 
advantage  that  It  may  be  protected.  For 
manufacturers  see  Ralls,  conductor  or  third. 

UNDERCUTTING,  COMMUTATOR See 

Commutator  slotting. 

UNDERGROUND  CABLES.— See  Cable, 
lead-covered,  light  and  power ;  Cable,  park 
or    suburban ;    Cable,    telephone    and    tele- 

UNDEROROUND    CONDUIT Sec    Con- 


^oogle 


UNDERWOOD 
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power  and  lighting.  Also  see  Conduit  sys- 
tems, underground. 

UNDERWOOD  ft  UNDERWOOD,  INC.— 
New  York.  N.  Y.  Manufacturer  of  motion 
picture  machines.  Business  established  1882. 
President,  B.  Underwood ;  vice-presidents. 
E.  Underwood,  C.  R.  Abbott;  secretary.  El. 
R.  Ross:  treasurer.  C.  N.  Thomas.  Main 
office,  417  6  th  Ave..  New  York.  N.  Y. 
Branch  office,  Ottawa.  Kans. 

UNDERWOOD  TYPEWRITER  CO..  INC. 
—Underwood  Bldg..  New  York,  N.  Y.  Man- 
ufacturer of  typewriters  and  electrically 
operated  bookkeeping  machines.  Branch 
offices  In  all  principal  cities  of  the  United 

UNDERWRITERS'  LABORATORIES, 
..,.-.      —l.j  corporation,  with  headquarter- 

Ohio  St..  Chlear-    "      

_  -•Jovember,   1901. 

Illinois,   to  establish   and  

tory  and  Inspect  Ion  service  on  building 
materials  and  products,  and  to  enter  Into 
contracts  with  the  owners  and  manufac- 
turers of  such  materials  and  productB  re- 
spectlng    the    recommendation    thereof    to 

rled  on  under  the  general  direction  of  the 
National  Board  or  Underwriters.  Under- 
writers' Laboratories,  Inc.,  Is  conducted  for 
service,   not   profit. 

The  wdrk  of  Underwriters'  Laboratories 
Is  to  secure  and  make  available  the  best 
obtainable  opinion  regarding  the  merits  of 
materials,  appliances  and  systems  In  re- 
spect to  fire,  accident,  collision  and  theft 
hazards. 


In  New  York  City,  and  agencies  and  offices 
for  the  operation  of  Inspections  at  factories 
and  labeling  of  standard  products  In  more 
than  a  hundred  cities  and  towns  In  the 
United  States  and  Canada,  and  In  London, 
England.      The   Chicago    plant    occupies   a 

best  modem  fireproof  construction,  contain- 
ing about  52,000  sq.  ft  of  floor  space  and 
provided  with  ample  yard  space  for  huts 
and  large  testing  furaaoes.' 

The  plant  Is  kepi  well  supplied  with  ap- 
paratus, much  of  which  Is  of  special  design, 
for  the  proper  performance  of  all  necessary 
research  work  and  for  making  laboratory 
tests  in  a  thorough,  systematic,  comprehen- 
sive and  practical  way.  There  are  about 
150  engineers  and  assistants  on  the  Chicago 
staff.     Bach  department  Is  under  the  dlrec- 

speclal   training   for   his  particular   line   of 
work.      The  work   of  the  branch  laboratory 
at  New  York  Is  mainly  electrical  testing. 
Test    work    that    ends    when    testa    on    a 

necessarily  of  limited  practical  value ;  the 
Importance  of  proper  check  methods  on  run 
of  goods  Is  obvious.  Years  of  study  by 
Underwriters'  Laboratories  of  this  problem 
of  securing  quality  maintenance  led  to  the 
establishment  of  -■--■■    ~ 


Whei 


the 


t   of   a 


admitted  to  the  Label  Service,  following 
auitable  Investigation  of  sample  goods,  in- 
spection Is  established  in  his  factory.  In- 
spectors and  engineers  In  the  employ  of  the 
Laboratories  follow  the  dally  run  of  mate- 
rial through  various  processes  of  production 
and  conduct  such  tests  as  have  been  speci- 
fied, and  to  goods  thus  found  to  be  of  suit- 
able quality,  Underwriters'  Laboratories 
labels  are  attached.  Check  teste  that  can 
not  be  conveniently  made  at  the  factory 
are  made  on  samples  forwarded  by  the 
Inspector  to  headquarters.  This  service  Is 
further  reinforced  by  tests  on  labeled  ma- 
terial purchased  from  dealers  and  on  sam- 
ples of  labeled  product  taken  out  of  service 
and  sent  In  from  the  field.  Thus,  for  a 
large  class  cf  products,  the  label  on  the 
goods  or  the  absence  of  It.  tells  the  archi- 
tect. Inspector,  builder  and  property  owner 
whether  the  product  has  been  inapccled  and 

The  publications  of  Underwriters'  Labor- 
atories are  as  follows:  (a)  Organization 
Purpose  and  Methods;  (b)  List  of  Inspected 
Mechanical  Appliances;  (c)  List  of  In- 
spected Electrical  Appliances:  Id)  List  of 
Appliances  Inspected  for  Accident  Hazard; 
<e)  List  of  Inspected  Automotive  Appli- 
ances: it)  Standards  on  Rubber -Cove  red 
Wires  and  Corda.  Fire  Hose.  Fire  Doors, 
Electric  Cabinets  and  Cutout  Boxes.  Light- 
ning Conductors.  Rigid  Conduit.  Armored 
Cables  and  Cords,  Cartridge  Enclosed 
Fuses.  Snap  Switches,  Electric  Signs. 
Panelboards.  Knife  Switches.  Cutout  Bases. 
Soldering  Lugs.  Flexible  Cord,  around 
Clamps,  Fixture  Wire.  Electric  Ranges, 
Flexible    Nonmetalllc   Tubing   and    Heater 


Cords — now  ready  for  distribution  and 
other  standards  are  in  preparation.  Note: 
(b),  (c),  (d)  and  (e)  revised  semiannu- 
ally and  sent  free  on  request;   tf)   supplied 

UNGER     SLATE     CO Slating  ton.     Pa. 

Manufacturer  of   slate   for  electrical   pur- 

UNlBLADE.— Trade  name  for  motor- 
driven  blowers  manufactured  by  the  Batter- 
man-Trullt  Co.,  736-738  W.  Monroe  St., 
Chicago,   111. 

UNIFIL.AR  SUSPENSION.— A  suspension 
used  on  some  senstitlve  deflecting  Instru- 
ments which  consist  of  a  single  very  fine 
thread  of  insulating  material,  such  as  a  silk 
fiber. 

ised  In  re- 
lectrostatlc 
field  which  has  the  same  Intensity  and 
direction   at   every   point. 

UNILECTRIC  CORP. —  Detroit,  Mich. 
Manufacturer  of  farm  lighting  plants. 

UN  I  LETS,— Trade  name  for  conduit  fit- 
tings manufactured  by  the  Appleton  Elec- 
tric Co..   nos  Wellington  Ave. 

UNION.— Trade  name  for  lightning  ar- 
resters manufactured  by  J.  H.  Bunnell  A 
Co..   32  Park  PI.,  New  York,  N.  Y. 

U  N 1  ON  —Trade  name  for  fuses  and 
switch  boxes  manufactured  by  the  Chicago 
Fuse   Mfg.    Co.,    Laflln   and    15th   Sts„    Chi- 

UNIGN.— Trade  name  for  cotton  belting 
manufactured  by  the  Empire  Mfg.  Co., 
Lockport,  N.  Y. 

UNION.— Trade  name  for  electric  feed 
cutters  manufactured  by  Heebner  *  Sons. 
Lansdale.  Pa. 

UNION.— Trade  name  for  carboy  Incll- 
nators  manufactured  by  Horace  M.  McCord 
ft  Co.,  Inc..  1013  Lumber  Exchange  Bldg., 
Minneapolis,  Minn. 

UNION.— Trade  name  for  speed  regulat- 
ing controllers  and  motor  starters  manu- 
factured by  the  Union  Electric  Mfg.  Co., 
120    Reed   St..   Milwaukee,  Wis, 

UNION.— Trade  name  for  repulsion-In- 
duction, single-phase  motors  manufactured 
by  the  Union  Electric  Motor  ft  Mfg.  Co., 
Randolph  St.  and  Montgomery  Ave.,  Phila- 
delphia.  Pa. 

UNION.— Trade  name  for  Internal  com- 
bustion engines  manufactured  by  the  Union 
Gas  Engine  Co..  Kennedy  and  Boehmer 
Sts..  Oakland,  Cal. 

UNION,— Trade  name  for  water-tube 
boilers  manufactured  by  the  Union  Iron 
Works.   Erie,   Pa. 

UNION.— Trade  name  for  ornamental 
lighting  poets  manufactured  by  the  Union 
Metal   Mfg.  Co.,  Canton,   Ohio. 

UNION.— Trade  name  for  valves,  steam 
and  water  pressure  regulators  and  oil 
meters,  made  by  the  Union  Water  Meter 
Co.,  33  Herman  St.,  Worcester,  Mass. 

UNION  CLAY  PRODUCTS  CO.— New 
Brunswick,  N.  J.  Manufacturer  of  insulat- 
ing paints  and  varnishes. 

UNION     DRAWN     STEEL     CO Bearer 

Falls,  N.  Y.  Manufacturer  of  electric  fur- 
nace steel 

UNION  ELECTRIC  CO.,  INC.— Hamilton 
&  Clark  Sts..  Trenton,  N.  J.  Manufacturer 
of  wiring  devices.  President,  J.  D,  Mackei- 
zle;      vice -president.      Duncan      Mackenzie; 

cock;    treasurer,   T.   Mackenzie.' 

UNION  ELECTRIC  CORP, — 103  Mott  St.. 
New  York.  N.  Y.  Manufacturer  of  elec- 
tric heating  devices,  plugs,  sockets,  stc. 
Business  established  1918.  President.  Sid- 
ney M.  Knapp;  vice-president,  D.  J.  Bur- 
gin;  secretary.  Leo  Wetzel;  general  man- 
ager. Dean  W.  Anderson;  sales  manager, 
R.  B.  Richmond.  Branch  offices,  Chicago. 
111.;  Philadelphia.  Pa. 

UNION  ELECTRIC  MFG.  CO.— 180  Reed 
St..  Milwaukee,  Wis.  Manufacturer  of 
electrical  controlling  devices.  President 
and  sales  manager,  E.  F.  LeNolr;  vice- 
president,  C.  A.  Rhine;  secretary,  treasurer 
and  general  manager,  H.  E.  Campbell, 
Sales  representatives.  Curtis  ft  Carhart. 
Inc.,  150  Chambers  St.,  New  York.  N.  Y  : 
Perklns-LeNoIr  Co.,  Inc..  Philadelphia.  Pa. 
and  Baltimore,  Md.:  Rutherfoord  &  Ufte- 
graft,  Pittsburgh.  Pa.:  William  Q,  Mfro- 
w!t.  Buffalo,  N.  Y.;  8.  C.  Dlnsmore.  De- 
troit, Mich.;  Electrical  Machinery  Sale* 
Co.,  327  3.  LaSalle  St..  Chicago.  111.; 
George  W.  Plekscn.  St.  Louis,  Mo.;  Gar- 
land-Affolter   Engineering  Co.,    San   Fran- 
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Cisco.  Cal.,  Los  Angeles,  CaL,  Seattle, 
Wash.:  L.  B.  Gottschall  ft  Co.,  Dallas, 
Tex.;  S,  J.  Stewart  "(Electric),  New  Or- 
Flndley,     Minneapolis, 


UNION  ELECTRIC  MOTOR  ft  MFO.  CO. 
—Randolph  St.  ft  Montgomery  Ave.,  Phila- 
delphia, Pa.  Manufacturer  of  re  pulsion  - 
induction,  single -Phase  motors.  Business 
established  1917. 


UNION  ENGINEERING  CO.,  THE  — 
"""  "i  St..  Clevela:  d. 
electric  pumps 
and  power  transmission  machlr.nry.  Busi- 
ness established  1907.  President,  J.  N. 
Halm;  vice- president  and  general  manager. 


UNION  GAS  ENGINE  CO.— Kennedy  & 
Boehmer  Sts.,  Oakland.  Cal.  Manufacturer 
of  internal -combustion  engines.  Busi- 
ness established  1885.  President  and  grn- 
eral  manager,  O.  H.  Fischer;  vice-president. 
9.  H.  Page;  secretary  and  treasurer,  George 

UNION  HARDWARE  CO. -Turlington. 
Conn,  Manufacturer  of  hacksaw  frames 
and  battery  boxes.  President,  T.  W. 
Bryant;  secretary.  C.  G.  Hoerle:  treasurer. 
F.  J.  Damon.  Main  office  an4  factorv. 
Torrlngton.  Conn.  Branch  office,  99  Cham- 
bers St.,  New  York.  N.  T. 

UNION  IRON  WORKS.— Erie,  Pa.  Man- 
ufacturer of  water-tube  boilers,  smoke 
stacks,    etc.      Business   established    1889. 


UNION     LAMP    CO.— Union    Hill.    N.    J. 

Manufacturer  of  nitrogen  lamps.  President 
and  sales  manager,  Charles  Levy:  secre- 
tary and  treasurer.  Charles  Echentllle. 

UNION  MFO.  CO.— New  Britain.  Conn 
Manufacturer  of  motor- driven  punches  and 
shears,   etc. 

UNION  MFG.  CO.— Canton.  Ohio.  Man- 
ufacturer of  ornamental  lighting  posts. 
Business  established  1906.  President,  C.  C. 
Barrlok:    vice-president,    C.    L.    Eshelman; 


;  trea 


.   L.    M. 


Barrlck;  sales  manager.  W.  A.  Porterfield. 
Sales  representatives.  Electric  Supply  ft 
Equipment  Co.,  Charlotte,  N.  C;  Mohawk 
Electric  Supply  Co..  Syracuse,  N.  Y.:  In- 
ternational General  Electric  Co.,  New  York. 
N.  Y.;  Southwest  General  Electric  Co.. 
Dallas.  Tex.:  Pacific  States  Electric  Co., 
San  Francisco.  Cal.:  Capital  Electric  Co., 
Salt  Lake  City,  Utah;  Mountain  States 
Machinery  Co..  Denver.  Colo.;  North- 
western Electric  Equipment  Co.,  St.  Paul 
Minn.;  Petti  ngll  I  -Andrews  Co.,  Boston. 
Mass.;  Wesco  Supply  Co.,  St.  Louis,  Mo.; 
Matthews  Electrical  Supply  Co.,  Birming- 
ham, la.;  Gulf  States  Electric  Co..  New  Or- 
leans. La.;  Carter  Electric  Co..  Atlanta,  a*. 

UNION  OIL  CO.  OF  CALIFORNIA— SIT, 
W.  7th  St..  Los  Angeles,  Cal.  Manufac- 
turer of  lubricating  oil,  etc. 

UNION  PAPER  ft  TWINS  CO.— Cleve- 
land. Ohio.  Manufacturer  of  Insulating 
paper,  twine,  etc.  President,  W.  H.  Chstf- 
flem;  vice-president,  C.  H.  Blcknell:  sec- 
retary and  sales  manager.  R.  Roench: 
treasurer  and  general  manage".  M.  K. 
Battles.  Main  office.  116  St.  Clair  Ave,. 
N.  W.,  Cleveland.  Ohio.  Branch  offices. 
Akron.  Ohio:  Lima.  Ohio;  Toledo.  Ohio: 
Detroit,    Mich.;    Buffalo.   N.   Y. 

UNION  SMELTING  ft  REFINING  CO.. 
INC.— New  York.  N.  Y.  Manufacturer  of 
solder,  antl-frlctlon  metals,  etc.  PresH-nt, 
Lionel  D.  Walxel;  secretary  snd  treasurer, 
Samuel  Turkus.  Main,  Office,  Pulltier  RM*  . 
New  York,  N.  Y,  Branch  offices,  Chicago, 
111.1  Baltimore.  Md.;  Cleveland.  Ohio:  Lw 
'■      Mich.       Factories,     Newark,     N.     J., 


ialtlnv 
UNION 


,   Md. 


Co., 
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UNION  SPECIAL  MACHINE  CO.— Chi- 
cago, III.  Manufacturer  of  power  sewlnir 
machines.  Business  established  1831.  Pres- 
ident and  treasurer.  Francis  S.  North- 
vice-presidents.  H.  A.  North,  Charles  H. 
Hurlburd;  secretary  and  sales  manager. 
Gerald  Mahoney;  general  manager.  Henry 
A.  North.  Main  office,  400  N.  Franklin 
St.,  Chicago,  III.  Factories,  Chicago.  TO., 
Stuttgart,    Germany.      Branch  offices.   Boa- 
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UNITED 


a  Francisco,  Cal.  ;  Mllwauki 
lira.  N.  T.;  Rochester,  N.  Y.:  cohoes. 
.  T..'  Amsterdam,  N.  T.;  85  Bieceker  St 
pw  York.  N.  Y.;  Montreal.  Que..  Can. 
>ronto.  Que..  Can. 

ONION  SPRINQ  A   MFO.   CO 1207  Kul- 

n  BIdj\,  Pittsburgh.  Pa.  Manufacture.- 
BprlnKS.  steel  casting*.  Journal  bones 
:.  President  and  treasurer,  L.  1.  Woods 


INION  SWITCH  A  SIGNAL  CO— Swlsa 
t.  Pa.  Manufacturer  of  railway  aigna' 

systems,    block     signals.     Interlocking 
-'-      — naphorea,     dwarf     signals     and 


NION     TOOL     CHEST      CO.,      INC 

heater,    N.   Y.      Manufacturer    of    tool 

its.  Business  established  (about)  1900. 
lident  a.  N.  Perkins;  vice-president, 
F.  Pratt:  secretary.  G.  C.  Perkins: 
surer  and  general  manager,  Wl Ilium 
.loyes:  sales  manager,  J.  L.  O'Connor, 
i  office  and  factory.  103  Mill  St-, 
leater.  N.  Y.  Branch  offices  and  wors- 
es. 26  Cortlandt  St.,  New  York.  N.  Y.; 
N.  SUte  St..  Chicago.  111.  District 
•.  21  Sutter  St..  San  Francisco,  Cal. 
HON  TWIST  DRILL  CO.— AtlioL 
Manufacturer   of   twist    drills   and 

reamers.  Business  established  1S05. 
dent.  J.  A.  McGregor;  vice -president, 
i  MacKayr  secretary,  J.  H.  Drury; 
a!  manager,  H.  F.  Barnis.  Main 
and  factory,  Athol.  Mass.  Branch 
I,   82  Resde  St..  New  York    N.  Y.;  11 

nton   St.,   Chicago.    HI. 

ON  WATER  METER  CO.— Worces- 
lass.     Manufacturer  of  water. 

Ished  1S68.  '  President,  'h^  __.  _. 
:6ge;  secretary,  treasurer  nnd  ^en- 
iHnager,  Edward  S.  Otis:  sales  man- 
DonaM  K.  Otis.  Main  office.  32  Her- 
IL,  Worcester.  Mass.  Branch  offlcd. 
il  Estate  Trust  Bldg..  PhlladelohK. 
Jales     representative.     Power     Plant 


Co.,  Cleveland. 

WIRE       FRAME     CO— 931     W. 
Chicago,    111.      Manufacti 


3N 


for    lamp    shades.      Joseph    Zarovy, 

O  N  8,      CONDUIT— See      Conduit, 

gs.  nipples  and  unions. 

ANEL— Trade    name    for    sectional 

ittery  charging  units  manufactured 
Automatic  Electrical  Devices  Co., 
W.    3rd    St..   Cincinnati,   Ohio. 

COPE  CO.— 2168  Fulton  St..  Chlca- 
Manufaeturer     of     motor- driven 

picture  machines.     Proprietor,  C.  J. 

'ARKER— Trade  name  for  auto- 
Ignition  distributer  manufactured 
Uwater  Kent  Mfg.  Co.,  4937  Sten- 
.,  Philadelphia,  Pa. 
AT. — Trade  name  for  electromed- 
tet  for  physicians  manufactured  by 
eyrowifcx.    Inc.,  520  Sth  Ave.,  New 

Y. 

—Trade  name  for  safety  switches 
:ured    by    the   Unit    Electric    Co., 

■ELECTRIC  CO.— San  Franc 
lufacturer  of  safety  switches. 
MAGNETIC  POLE.— A  magnetic 
ae  strength  Is  such  that  It  will 
equal  and  similar  pole  placed 
Tit'ter    away  from  It  with  a  force 

S- — Trade   name  for  gasoline  en- 

lufactured    by  the   United  Engine 

Ins.    Mich. 

I. — Trade   name   for  water  Altera 

red   by   the  United  Filters  Corp., 

ay,    New  York.  N.  Y. 

1     ALLOY    STEEL    CO.— Canton, 

nufacturer    of    electric    furnace, 

'Ic  furnace:  and  other  steel.  Pres- 

R.  Jones;  secretary,  J.  Paul 
reinsurer  and  general  manager, 
a:  sales  manager,  H.  H.  Pleas- 
n  office,  Canton,  Ohio.  Branch 
R.     Jackson   Blvd..    Chicago.    HI.: 

Ohio;  Detroit,  Mich.;  Indlan- 
;  New  York.  N.  Y.;  Phlladel- 
F'ortland.    Ore.;    San   Francisco, 


UNITED  AMERICAN  METALS  CORP. 
Brooklyn,    N.   Y.     Manufacturer  of  babbitt 
metals,      phosphor      bronze. 
President,      L.      Neuaert;      secretary      and 
...<....,....-...     .     Hoyl   i_eVy.   ^[ea   manager. 
Branch  offlr—    *""   •" 

~w    ^       ,ulv.,.,"hiil      Pft  i    , 

Chicago,  III. 

UNITED  CONVEYOR  CORP.— Old  Col- 
ony Bldg..  Chicago.  III.  Manufacturer  of 
ash  conveyors,  tanks,  boiler  settings,  etc 
President  and  general  manager.  Edgar  B. 
Tolman;  vice-president  and  secretary,  J. 
S.  S.  Fulton:  treasurer,  A.  B.  Reeve. 

UNITED  ELECTRIC  APPARATUS  CO. 
— 1629-33  Columbus  Ave.,  Boston,  Mass. 
Manufacturer  of  electric  and  steam  rail- 
road, telegraph  and  telephone  signal  ap- 
paratus. Business  established  1880.  Gen- 
eral manager,  A.  A.  Zlegler. 

UNITED  ELECTRIO  CO.,  THE.— Can- 
ton, Ohio.  Manufacturer  of  electric 
vacuum  cleaners.  Business  established 
1901.  President,  E.  A.  Langenbach;  vice- 
president,  Harry  Rosa  Jones;  secretary 
and  treasurer,  C.  J.  Adams;  general  man- 
ager, Fred  Otte,  Jr.  Main  office,  Canton, 
Ohio.  Branch  offices.  New  York,  N.  Y.; 
Chicago,  III.:  Portland,  Ore.;  Kansas  City, 
Mo.;  Dallas,  Tex. 

UNITED  ELECTRIC  SUPPLY  CO.— 1250 
Atlantic  Ave.,  Brooklyn,  N.  Y.  Manufac- 
turer of  electrical  protective  devices. 
President.  John  A.  Thake;  vice-president, 
W.  E.  Thompson;  secretary  and  treasurer. 
K.  J.  ScholL 

UNITED  ELECTRIC  SUPPLY  CO.— 
Marlon,  Ohio.     Manufacturer  of  pole  meaa- 

UNITED    ENGINE    CO.— Lansing.    Mich. 

Manufacturer  of  farm    lighting  plan"        "  ' 
gasoline      engines.        —  ■■>■■' 


Munday; 
.  Flnkbelner. 
Lansing,    Mich. 


President 
Sprinkle;    vice- 
secretary  and  treasurer, 

Main    office    and    factory,     

Branch  offices  and  warehouses.  Albany, 
N.  Y.;  Kansas  City,  Mo.;  Minneapolis, 
Minn.;   Independence,   Iowa,. 

UNITED  FILTERS  CORP.— New  York, 
N.  Y.  Manufacturer  of  water  and  other  Al- 
ters. President.  O.  J.  Salisbury;  treasurer, 
L.  B.  McCormlck;  general  manage!.  E.  J. 
Sweetland;  sales  manager,  H.  J.  Runyan, 
Jr.  Main  office.  85  Broadway,  New  York. 
I  Y  Branch  offices,  Chicago.  111.;  Salt 
Lake  City,  Utah;  Los  Angeles.  Cal.:  San 
Francisco.   Cal.     Factory,   Hazleton.  Pa. 

UNITED  IRON  WORKS  INC.— Ridge 
Arcade  Bldg..  Kansas  City,  Mo.    Manufac- 


sewing  machines  and   other  shoe  machin- 
ery.    Factory,   Beverly.   Mass. 

UNITED  SMELTINO  A  ALUMINUM 
CO.,  INC.— New  Haven,  Conn.  Manufac- 
turer of  babbitt  metals,  pig  metals,  solder, 
etc.  Main  office  and  factory,  New  Haven, 
Conn.  Branch  Offices.  New  York.  N.  Y.; 
Detroit,    Mich.;    Pittsburgh,    Pa.;    Chicago, 

UNITED  THEATRE  EQUIPMENT 
CORP.— New  York,  N.  Y.     Manufacturer  of 


Edwards: 

secretary,    J.    H.    Hall- 
(.  W.   L.   Stern.  L.   W. 

""     '  "       :,    25    W. 


:    Phlla- 


Presldent   and 
vice-president 

Atwater,  F.  T.  Forster.    Main 
46th  St.,  New  York,  N.  Y.     B' 

New    York,    N.    Y.;    Boston,    i , 

delphla.  Pa.:  Pittsburgh,  Pa.;  Cincinnati, 
Ohio:  Detroit,  Mich.;  Omaha,  Neb.;  Minne- 
ipolis,  Minn.;  Cleveland,  Ohio;  Chicago,  III,; 
Oklahoma  City,  Okla.;  St.  Louis,  Mo.  Sales 
representative.  Kansas  City  Machine  & 
Supply  Co.,  Inc.,  Kansas  City,  Mo. 

UNITED    VACUUM    APPLIANCE    DIVI- 
SION,  LANDERS,  FRARY  4.  CLARK See 

lenders,  Frary  ft  Chirk,  United  Vacuum 
Appliance  Division. 

UNITED  WASTE  MFS,  CO.— Troy,  N.  Y 
Manufacturer  of  wiping  waste. 

UNITED     WIRE     *     SUPPLY    CO 1417 

Elmwood  Ave..  Auburn,  R.  I.  Manufacturer 
of  brass  and  copper  tubing  and  solder. 
In  ess  established  1902.  President 
-ge  B.  Champlln;  vice-president,  Wll- 
B.  Gladding:  secretary  and  treasurer, 
'?  KiStsVWUII  general  manager,  Henry 
-    Jfm,tn:     sales    manager,     Thomas     F. 

NITED      ZINC      SMELTINO      CORP— 

Mounc'svllie.  W.  Va.  Manufacturer  of  line 
chloride,  etc. 

for  power  plant  in- 
jectors manufactured  by  the  American  In- 
jector Co.,   Detroit,   Mich. 

U.    8— Trade   name   for   sheet   steel   for 
nufac lured    by    the 


1    purposes    L „ 

ji    Sheet   ft   Tin   Plate   ( 

Bldg.,  Pittsburgh,  Pa. 

8— Trade    name    for    electric    dlsh- 
wasners_  manufactured    by   G.    S.   Blakeslee 


r  of  r 


r-drive 


mining  machines. 


UNITED  MACHINE  A  MFG.  CO.— Can- 
ton, Ohio.  Manufacturer  of  steam  and  oil 
separators.  Business  established  1918. 
President  and  general  manager.  L.  E. 
Griffith:  vice-president  and  sales  man- 
ager, H.  S.  Colby;  secretary,  J.  R.  Poy- 
aer;   treasurer,   W.   H.    Cavnah.   Main   of- 


Salet 


1838   Euclid   Ave.,   Cleveland.   Ohit.     

representatives.  Steam  Economies.  Co., 
Wooaler.  Ohio;  Rogers -Post -Rogers.  Inc., 
Monadnock  Bldg..  Chicago,  III.;  Frenkel  ft 
Santeby.  804  Mission  St.,  San  Francisco, 
Cal.;  Sutor  ft  Co..  Los  Angeles,  Cal.:  Van 
Camp    Hardware    ft    Machine   Co. 


UNITED  METAL  BOX  CO.— -614-616  W. 
48th  St.,  New  York,  N.  Y.  Manufacturer 
of  metal  boxes  and  cabinets  for  electrical 
purposes.  Business  established  1919. 
Partnership,  D.  Postal  and  S.  Hammer. 

UNITED  METAL  MFQ.  CO..  INC — 27 
Shipping  St..  Norwich.  Conn.  Manufac- 
turer of  brass  and  bronze  castings  and  fix- 
ture (Ittlnga  and  parts.  Business  estab- 
lished 1S9S.  President,  Richard  T.  Chis- 
olm:  secretary.  Ralph  Royatl:  treasurer 
and  general  manager,  C.  F.  Wells, 

UNITED  PRINTING.  MACHINERY  CO. 
— New  York,  N.  Y.  Manufacturer  of  mo- 
tor-driven printing  presses.  President, 
Burt  F.  Upham;  secretary,  John  B.  Gib- 
bons: treasurer,  Henry  W.  Newhall.  Main 
office,  38  Park  Row,  New  York,  N.  Y. 
ranch  offices.  Boston,  Mass.;  Chicago,  III. 

UNITED  SEAL  CO.— Columbus,  Ohio. 
Manufacturer  of  meter  seals. 

UNITED  SHOE  MACHINERY  CORP. — 
)6  Lincoln  St.,  Boston,  Mass.  Manufac 
irer  of  electric   driers.    Ironing  machines. 


S — Trade  name  for  atr  pressure 
s,  valves  and  brass  tubing  manufac- 
I  by  the  United  States  Air  Compressor 
5300  Harvard  Ave..  Cleveland,  Ohio. 
S.— Trade  name  for  electric  a_. 
iron    manufactured    by    the 

Steam  Iron  Corp.,  414-416 
-<*i.  New  York,  N.  Y. 
S— Trade  name  for  motor-driven 
cutting  machine  manufactured  by 
S,  Cloth  Cuttinr  Machine  Co.,  414- 
.   Broadway,   New  York,   N.  Y. 


.  S.— Tra 


e  for  elec 


grinders   manufactured  by  the 

trlcal  Tool  Co.,  2480  W.  Sth  St..  Cincinnati, 

Ohio. 

U.  9.— Trade  name  for  Insulated  wires 
and  cables,  electrical  tapes,  rubber  tub- 
ing, tubes,  packing,  linemen's  gloves  and 
shoes  and  other  rubber  products  manufac- 
tured by  the  United  States  Rubber  Co., 
1790  Broadway,    New  York,   N.   Y. 

U.  8.— Trade  nam. 
si  leers  manufactured 
Machine   Co,,   LaPorti 

UNITED  STATES Trade  name  for  rail 

bonds  manufactured  by  the  American 
Steel  ft  Wire  Co.,  JOS  S.  LaSalle  St.,  Chi- 
cago, 111. 

UNITED  STATES— Trade  name  for  mo- 
separators  manufactured 


tor- drive  i 

by   the   Vermont    Farm    Machii 

W.  Jackson  Blvd.,  Chicago,  Bl 

UNITED  STATES  AIR  COMPRESSOR 
CO— 5300  Harvard  Ave..  Cleveland,  Ohio. 
Manufacturer    of    motor-di " 


>  Corp.,   63 


dent,  R.  L.  Bacher;  vice-president  and  sec- 
■etary,  W.  C.  Smith;  treasurer,  G.  A. 
hunter;  sales  manager.   N.   Chrlstensen. 

U.  S.  AUTOMATIC  STEAM  IRON 
;14:418   Broadway,    New   York.    N. 

President    and 

easurer,  n.  homo*. 

UNITED  STATES  BRONZE  POWDER 
WORKS,  INC.— 220  W.  42nd  St.,  New 
York.  N.  Y.     Manufacturer  of  bronze  pow- 


UNITED   STATES   CI 
CO— Pittsburgh,      ~ 


AIN    A    FORQINO 


Manufacturer,     of 

■S3  """Google 
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and    sales    manager,    C.    M.    Power. 

Main  office.  Union  Arcade,  Pittsburgh.  Fa, 
Branch  offices.  30  Church  St..  New  York, 
N.  T.;  Monadnock  Bldg.,  San  Francisco, 
Cal.;  M  Euclid  Arcade,  Cleveland.  Ohio: 
632  Munsev  Bldg.,  Washington,  D.  C.i  SI* 
N.  Sth  St.,  St.  LiOuIb,  Mo.  Sales  representa- 
tive William  H.  Spear  Co.,  1st  National 
Bank  Bldg.,  Chicago,  III. 

U.  8.  CLOTH  CUTTING.  MACHINE  CO. 
— 414-4M  W.  Broadway,  New  York.  N.  Y. 
Manufacturer  of  motor-driven  cloth  cut- 
ting machines.  President 
N^Komow. 

UNITED  STATES  ELECTHIC  SIGNAL 
CO. — West  Newton,  Maaa.  Manufacturer 
of  electric  railway  signaling   systems. 

U.  S.  ELECTRICAL  MFG.  CO.— 3rd  St. 
A  Central  Ave..  Lab  Angeles.  Cal.  Manufac- 
turer of  electric  buffers,  grinders  and  mo- 
tors Business  established  1905.  Presi- 
dent. Harry  Q.  Steele;  vice-president.  O. 
S.  Plnney;  secretary,  treasurer  and  gen- 
eral manager,  Carl  B.  Johnson;  sales  man- 
ager. F.  C.  Webber. 

U.  S.  ELECTRICAL  TOOL  CO.*  THE — 
Cincinnati.  Ohio.  Manufacturer  of  elec- 
tric drills  and  grinders.  Business  estab- 
lished 1904.  President  and  general  man- 
ager. J.  A.  Smith;  vice-president,  C.  J. 
Smith:  secretary,  O.  E.  Smith:  treasurer, 
Q.  H.  Feltes:  general  manager,  J-  A. 
Smith.  M»ln  office,  24B0  W.  Sth  St.,  Cin- 
cinnati, Ohio.  Branch  offices  New  York, 
N  Y.;  Boston.  Mass.:  Philadelphia,  Pa.: 
Pittsburgh,  Pa.;  Cleveland.  Ohio;  Detroit, 
Mich.;  Chicago.  111. 

U.  S.  ELECTRO  GALVANIZING  CO.— 
32-84  Stockton  St.,  Brooklyn,  N.  Y.  Manu- 
facturer of  electroplating  and  eleetrogal- 
vanizlng  equipment. 

U.  S.  EXPANSION  BOLT  CO.— New 
York,  N.  Y.  Manufacturer  of  expansion 
bolts,  conduit  clamps,  etc.  President.  J. 
H.  Benedict;  vice-president  and  general 
manager,  L.  H.  ZuTerer;  secretary,  F.  H. 
Clute:  treasurer,  H.  B.  Champion;  sales 
manager  E  W.  West.  Main  office,  139 
Franklin  St..  New  York.  N.  Y.  Foundry, 
Columbia.  Pa.  Branch  offices,  Chicago, 
HI. ;   San   Francisco,  Cal. 

UNITED  STATES  FUSE  CO.— Buffalo, 
N.   Y.     Manufacturer  of  refutable  fuses. 

U.S.  GLASS  CO. — Pittsburgh.  Pa.  Manu- 
facturer   of    illuminating    glassware. 

U.  S.  GUTTA  PERCHA  PAINT  CO.— 
IS  Dudley  St.,  Providence,  H.  I.  Manufac- 
turer of  protective  and  insulating  paints, 
etc  President  and  treasurer.  Herbert  W. 
Bice;  secretary,  Charles  W.  Eastwood; 
sales  manager,   Alex.   8.  West. 

UNITED  STATES  HAMMERED  PISTON 
RING  CO. — Irvlngton,  N.  J.  Manufacturer 
of  piston  rings,  milling  machinery,  etc. 
President.  A.  W.  Wensell;  vice-president. 
B.  J.  Wensell;  secretary.  Michael  Wen- 
sell:  treasurer,  H.  M.  Bailey. 

UNITED  STATES  HARDWARE  A 
MFQ.  CO.— 18  Warren  Ave..  Pawtucket, 
R.  I.  Manufacturer  of  pole-line  hardware. 
Business  established  1920.  President  and 
general  manager,  John  D,  Sawyer;  treas- 
urer. John  R.  White, 

U.  S.  HEADLIGHT  CO.— Letch  worth  A 
Dart  Sts..  Buffalo,  N.  Y.  Manufacturer  of 
headlights  and  headlight  generating  sets. 
President  J.  J.  Kirby,  Jr.:  vice-  president, 
W.  W.  Wlllltta;  secretary  and  treasurer, 
V,  H.  Castle;  general  manager,  It.  E. 
Johnson;   sales  manager,  A.  E.   Briggs. 

U.  B.  INDESTRUCTIBLE  GASKET  CO. 
—Fulton  A  Church  9tS.,  New  York,  N.  Y. 
Manufacturer  of  lead  gaskets,  bars,  sheet, 
etc. 

UNITED  STATES  INDEPENDENT 
TELEPHONE  ASSOCIATION. — An  organ- 
isation of  telephone  operating  and  manu- 
facturing companies  not  owned  or  con- 
trolled by  the  American  Telephone  A  Tele- 
graph CO.  or  any  of  Its  subsidiaries.  In 
1915  the  National  Independent  Telephone 
Association,  organised  In  1900,  and  the  In- 
dependent Telephone  Association  of  Amer- 
ica, organised  in  1911,  were  consolidated 
to  form  the  United  States  Independent 
Telephone  Association,  its  purpose  is  "to 
aid  the  Independent  telephone  Industry  to 
furnish  to  its  members  information  and 
advice  upon  all  subjects  relating  to  tel- 
ephony: and  to  authorise  Its  officers  or 
committees  to  represent  the  Independent 
telephone  Interests  before  any  commis- 
sion, executive  officer,  legislative  or  reg- 
ulatory body  of  the  United  States  or  any 
State." 


i   Conunerc 


Active  membership  Is  limited  to  Inde- 
pendent telephone  operating  and  manu- 
facturing companies.  The  association  has 
1000  such  members,  located  in  42  States, 
and  composed  of  the  larger  Independent 
companies  and  practically  all  of  the  Inde- 
pendent manufacturers  of  telephone  equip- 
ment. Associate  membership  can  be  held 
by  anyone  in  the  employ  of  a  member 
company. 

Offices  are  maintained  at  19  S.  La  Salle 
St.,  Chicago,  and  at  ESS  Colorado  Bldg., 
Washington.  D.  C.  The  association  repre- 
sents   Its    members    before    all   govei ' 

departments,   especially  looking  aftei 

Interests    before    the    *-* '-    " — 

Commission. 

The  officers  of  the  association  for  1920- 
11  are:  Chairman  of  the  board.  E.  B. 
Fisher.   Grand  Baplds.   Mich;   president.   F. 

B.  MacKinnon,  Washington,  D.  C;  vice- 
presidents.  Frnnk  L.  Beam.  Mt.  Vernon. 
Ohio.  J.  B.  Earle.  Waco.  Texas.  W.  S. 
Vivian.  Chicago,  III.:  secretary- treas- 
urer, C.  C\  Deerlng.  Des  Moines.  la.  The 
board  of  directors  Is  composed  of  these  of- 
ficers and   26   other  directors. 

U.  S.  INDICATOR.— Trade  name  for 
boiler  water  level  gages  manufactured  by 
the  L.  Stelgert  Co.,  Elder  A  Logan  Sts.. 
Cincinnati.  Ohio. 

U.  S.  LIGHT  *  HEAT  CORP — Niagara 
Falls.  N.  Y.  Manufacturer  of  electric  auto- 
mobile starters,  railroad  car  lighting  sys- 
tems, storage  batteries  and  arc  welders. 
President,    C.    O.    MInlger;    vice-presidents. 

C.  L.  Lane,  B.  H.  Van  Nest,  R.  C.  Caples: 
secretary,  R.  H.  Van  Nest:  treasurer,  H.  H. 
Knann;  sales  managers,  J.  A.  White,  H.  A. 
Mathews.  G.  L.  Kyle.  Main  office  and  fac- 
tory. Niagara  Falls.  N.  Y.  Branch  offices. 
BO  E,  42nd  St..  New  York,  N.  Y.:  411 
Kreege  Bldg..  Detroit.  Mich.;  1402  Railway 
Exchange  Bldg..  Chicago.  111.;  310  Dwlght 
Bldg.,  Kansas  City,  Mo.;  88T  Monadnock 
Bldg,.  San  Francisco,  Cat.;  913  Munsey 
Bldg..   Washington.  D.  C. 

U.  S.  METAL  A  MFG.  CO — 1S6  Broad- 
way, New  York,  N.  Y.  Manufacturer  of 
Iron  and  steel  pole*. 

UNITED  STATES  MINERAL  WOOL  CO. 
—280  Madison  Ave,,  New  York,  N.  Y.  Man- 
ufacturer of  boiler  coverings,  etc.  Sec- 
retary and  treasurer,  George  S.  Beith;  gen- 
eral manager,   Henry  Franz. 

UNITED  STATES  REDUCTION  CO.— 
East  Chicago.  Ind.  Manufacturer  of  alumi- 
num,  babbitt  metal,  copper,  etc. 

UNITED  STATES  RUBBER  CO.— New 
York,  N.  Y.  Manufacturer  of  Insulated 
wires  and  cables,  belting,  packing,  tires, 
tubing  and  other  rubber  products.  Main 
Office.  1790  Broadway,  New  York,  N.  Y. 
Branch  offices,  for  Insulated  wire.  547  W. 
Van  Buren  St.,  Chicago,  HI.;  201  Devon- 
shire St..  Boston,  Mass.:  568  1st  Ave..  S.. 
Seattle,  Wash.;  Dime  Savings  Bank  Bldg., 
Detroit,  Mich,;  7th  &  Lawrence  Sts..  Den- 
ver. Colo.;  881  Howard  St.,  San  Francisco. 
Cal.;  301  E.  3rd  St.,  Los  Angeles,  Cal.;  S40 
S.  6th  St..  W.,  Salt  Lake  City,  Utah. 


_.  .. nd-btast  equipment.     President, 

A.  Volney  Foster;  vice-president,  Lewis  B. 
Reed:  secretary  and  sales  manager,  H.  F. 
Goeblg. 

U.  S.  SLICING  MACHINE  CO.— LaPorte. 
Ind.  Manufacturer  of  electric  meat  sllcers. 
Business  established  1810.  President  and 
general  manager.  J.  C.  Woodlngton;  vice- 
president  Charles  Dapp:  secretary  and 
treasurer,  Gerard  El  shout:  sales  manager. 
N.  R.  Roudthaler.  Main  office  and  factory. 
LaPorte,  Ind.  Branch  offices,  Chicago.  111.; 
New  York.  N.  Y.;  Philadelphia,  Pa.;  Bos- 
ton. Mass.:  Buffalo,  N.  Y.;  Pittsburgh.  Pa.; 
Detroit,  Mich.;  San  Francisco,  Cal. 

U.  8.  STANDARD.— Trade  name  for  elec- 
tric blasting  apparatus  manufactured  by 
K.  I.  Du  Pont  de  Nemours  A  Co.,  Wilming- 
ton. Del. 

UNITED  STATES  STEEL  CORP.— 71 
Broadway,  New  York,  N.  Y.  President. 
J.  A.  Farrell;  vice-presidents,  D.  G.  Kerr, 
J.  Re  la;  secretary  and  treasurer,  B,  Trimble. 
Parent  organisation  of  the  following  sub- 
sidiaries, which  manufacture  iron  and  steel 
of  all  kinds,  and  steel  products,  such  as 
wires,  steel  plates,  rails,  etc.;  Alabama 
Steel  A  Shipbuilding  Co.;  American  Bridge 
Co.:  American  Sheet  Steel  Co.;  American 
Steel  Hoop  Co.:  American  Steel  A  Wire 
Co.;  American  Tin  Plate  Co.:  Carnegie  Steel 
CO.:  Clairton  Steel  Co.;  Federal  Steel  Co.; 
Lake     Superior^  Consolidated     Iron     Mines; 


Steel  Wheel  Co.:  Shelby  Steel  Tube  Co.: 
Tennessee  Coal.  Iron  A  Railroad  Co.:  Troy 
Steel  Products  Co.;  t'nion  Steel  Co.;  Uni- 
versal  Portland   Cement  Co. 

UNITIZE.  -Trade  name  for  electric  heat- 
ing devices  made  by  the  S.  II.  K.  Co.,  89 
Beach  St.,   Boston.  Mass. 

UN ITLITE.— Trade  name  for  Industrial 
lighting  fixture  manufactured  by  the 
' ■■"-  "■ ' St..  Chicago. 


UNITS,  LIGHTING.— See  Lighting  units. 
ornamental  street;  Lighting  units,  yard. 
dock,   playground,  etc.:  Lighting  units,   of- 


r  Mfg.  Co..  522  8.  Clinton  S 


MCE.  M1SCELLAN- 
unlte  are  made  up  In  a 
various  purposes,  such 


as  replaceable  units  for  rheostats  or  start- 
ing boxes. 

The  units  are  sometimes  made  up  in  spe- 
cial forms  adapted  to  the  particular  service, 
and  there  are  also  more  or  less  standard 
forms  that  may  screwed  In  a  medium-base 
socket  or  receptacle  or  In  a  bayonet  socket. 
Other  forms  are  msde  to  At  In  clips  like 
a  ferrule  type  cartridge  fuse.  Most  of  these 
are  either  mounted  on  porcelain  blocks  or 
disks  or  In  porcelain  or  molded  composition 

Manufacturers: 
Becker  Electric  Works,  3055  Lincoln  Ave., 

Chicago,  BJ. 
Brach    Mfg.    Co.,    L.    S.,    127-129    Sussex 

Ave..  Newark.  N.  J.      "Maxohm." 
Bunnell  A  Co.,  J.  H.,  32  Park  Place.  New 

York.  N.   Y.      -Bunnell." 
Canadian     Edison     Appliance     Co.,     Ltd., 

Downle  St.,  Stratford.  Ont.,  Can.    "Hot- 
'  point,"   "Edison." 

EDISON    ELECTRIC    APPLIANCE    GO- 
ING.,   5880   W.   Taylor  St.,   Chicago.    III. 

"Hotpoint."   "Edison."      (See  display  ad 

pages  1292-1293.) 
GENERAL  ELECTRIC  CO.,  Schenectady, 


Held.  Ohio. 

Premier  Electric  Co.,  S800-3S1O  Ravens- 
wood  Ave..  Chicago.  I1L 

Prometheus  Electric  Co.,  Ell  W.  42nd  St., 
New  York.  N.  Y.     ■'Prometheus." 

Shelton  Electric  Co.,  IB  E.  42nd  St.,  New 
York,    N.    Y.      "Shelton." 

Standard  Electric  Machinery  Co..  Balti- 
more, Md.     "Standard- Baltimore." 

Sundh  Electric  Co..  209  Parkhurst  St., 
Newark,  N.  J.    - 

Ward  Leonard  Electric  Co.,  Mt.  Vernon, 
N.   Y.      "Vltrohm." 

Weeks  Mfg.  Co.,  H.  G.,  Hamilton,  Ohio. 

Wirt   Co..    5221   Greene    St..    Philadelphia. 


Pa. 


Di-el-lt. 


UNITS,  RESISTANCE,  STANDARD  OR 
PRECISION.— The  ohm  Is  denned  In  terms 
of  the  resistance  of  a  standard  column  of 
mercury.  This  Is  not  a  convenient  form  In 
which  to  embody  the  unit,  hence,  for  prac- 
tical use  resistance  units  are  made  of  a 
metal  or  high  resistivity  and  low  tempera- 
ture coefficient  In  the  form  of  wire  or  rib- 
bon. An  alloy  called  manganln  Is  usually 
employed  because  of  Its  very  low  tempera- 
ture coefficient. 

In  general,  standard  resistances  may  be 
divided  Into  two  classes:  those  used  for 
the  measurement  of  resistance,  and  those 
1th  potentiometers  for  measuring 
The  latter  are  In  reality  standard 
iiilujils.  i  he  resistance  standards  are  made 
In  two  forms,  the  N.  B.  S.  and  Reich  san- 
stalt.  In  the  N.  B.  S.  form  the  manganln 
coll  U)  wound  on  a  metal  cylinder  baked  In 
shellac.  It  Is  attached  to  a  hard  rubber  ton 
by  heavy  copper  terminals  and  screwed 
Into  a  cylindrical  metal  case  which  Is  en- 
tirely filled  with  oil.  The  case  la  hermeti- 
cally sealed  and  the  resistance  Is  checked 
against  a  primary  standard.  N.  B.  S. 
standard  resistances  are  regularly  made  In 
values  of  1,  10,  100,  1000.  and  100,000  ohms 
and  are  adjusted  to  an  accuracy  of  0.01%. 

The  Relchsanstalt  form  also  Is  made  of 
manganln  wire  wound  on  a  metal  cylinder 
from  which  It  is  insulated  by  silk,  which 
Is  shellacked  and  baked  on  It.  The  wire  is 
double- silk -covered,  shellacked  and  baked 
at  a  high  temperature.  The  wire  terminals 
are  silver -soldered  to  copper  blocks  which 
in  turn  are  screwed  and  soldered  to  heavy 
nickel-plated  copper  terminals.  The  coll  Is 
also  enclosed  In  a  case  which  Is  perforated 
to  permit  the  entrance  "- - 

when  In  t 
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iiig  ID  the  nxposed  condition  of  ... 

Ir  values  are  liable  to  change,  especially 

ocatloni  where  wide  changes  In  humld- 

occur.  They  are  made  In  the  some 
its  aa  the  X.  6.  S.  form  and  In  addition 
'tines  of  0.1,  0.01  and  0.001  ohm. 
and&rd  resistances  tor  current  meaa- 
r.i'nt  are  also  made  of  manganln,  usual- 
n  the  form  of  a  ribbon.  They  have 
e  radiating  surfaces  and  are  provided 
.  both  current  and  potential  terminals. 
e  are  designed  to  be  used  in  oil  while 
rs  may  he  used  In  air.     They  are  regu- 

made  In  aliea  from  0.1  to  0. 00001  ohm. 
ng  current  carry  In  k  capacities  ranging 

0.1  to  3000  amperes, 
nuftetursn: 
leral  Radio  Co.,  11  Windsor  St.,.  Cam- 

EDS&  NORTHRUP  CO..  (901  Stenton 

.iv..  Flilladelphla.  Pa. 

aeier  Bros.  Co.,  1069  W.  11th  8t..  Chl- 

igo.  III. 

1  Coital Greene  St,,   Philadelphia. 

"Yar'-' 


IT8.  SYSTEMS  OF.—Unlts  for  physi- 
eaaurements  may  be  classified  under 
is  heads,  but  there  are  three  e  le- 
ases of  other  units.  The  elemental 
a  or  fundamental  concepts  of  physl- 
'•■■■' —    are    length,    mr "  — 


i   be   « 


Med  fundamental  unite  and 

vhlch  can  be  expressed  in  terms  oi 

e  unit  of  velocity  Is  a  derived   unit. 

the   velocity   when   unit   distance   is 

9 tem  of  units  which  consists  of  the 
ental  units  and  the  derived  units 
in  these  Is  called  an  absolute  sys- 
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the  electrostatic  system  and  the 
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moving  charge  Is  surrounded  by 
j  field,  and  the  motion  Of  a  COn- 
oss  a  magnetic  field  produces  a 
the  conductor,  electrostatic  and 
netic  phenomena  are  related. 
n  between  the  units  In  the  two 
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be  found  In  conversion  tables. 
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I   each  other  Is  the  basis  of  the 
unit     Quantity.     The   electro- 
have    no  distinctive  names  and 
marily    In  theoretical  Investiga- 


tions. The  more  common  electrostatic 
quantities  are  charge,  difference  of  poten- 
tial and  capacitance. 

The  electrostatic  unit  of  charge  br  quan- 
tity Is  that  quantity  which  will  exert  a 
force  of  one  dyne  upon  an  equal  and  like 
quantity  at  a  distance  or  one  centimeter  In 
air.     It  is  sometimes  called   "a  tat  coulomb." 

A  unit  difference  of  electrical  potential 
exists  between  two  points  -when  It  requires 
an  expenditure  of  one  erg  of  work  to  bring 
a  plus  unit  of  electricity  from  one  point  to 
the  other  point.  It  Is  sometimes  called 
"stat  volt." 

The  electrostatic  unit  of  capacitance  Is 
that  capacitance  which  requires  a  charge 
of  one  electrostatic  unit  of  quantity  to  pro- 
duce one  electrostatic  unit  difference  of 
potential.  It  is  sometimes  called  "atat- 
farad." 

Electron) agn stic  Units.  The  basis  of  the 
electromagnetic  units  is  the  fact  that  two 
like  magnetic  poles  repel.     A  unit  magnet 

pole  at  a  distance  of  c 

vacuum.  The  similarity  between  the  defi- 
nition of  unit  electrostatic  charge  and  unit 
magnet  pole  Is  obvious.  In  one  case  the 
force  la  electrical  and  in  the  other  it  Is 
magnetic.  The  dimensional  formulas  differ 
only  In  the  electric  and  magnetic  properties 
of  the  medium. 

The  electromagnetic  ay  at  em  of  units  may 
be  divided  Into  two  groups  on  the  basis  of 
the  quantities  to  be  measured.  These  are 
electrical  and  magnetic.  The  electrical 
quantities  for  the  measurement  or  which 
units  are  necessary  are  current,  quantity 
of  electricity  or  charge,  electromotive  force, 
resistance,  power,  work  or  energy,  induct- 
ance and  capacitance  (also  formerly  called 
capacity).  The  absolute  units  of  the  above 
quantities  have  no  distinctive  or  separate 
names..  They  are  usually  distinguished  by 
the  prefix  ab  to  the  corresponding  practical 
unit.  The  practical  units  of  these  quan- 
tities correspond  to  those  adopted  as  the 
International  electrical  units. 

International  System  of  Electrical  Units. 
The  London  Electrical  Conference  of  1908 
defined  the  International  ohm  and  Inter- 
national ampere  In  terms  of  specified 
standards.  These  two,  together  with  the 
units  of  length  and  time,  are  regarded  by 
some  writers  as  forming  the  basis  of  a 
distinct  system.  Since  the  phenomena  sur- 
rounding the  electric  current  are  more 
familiar  and  of  greater  practical  Importance 
than  electric  charges  or  magnetic  poles, 
the  International  system  la  the  most  con- 
venient and  the  most  used  system  of  elec- 
trical units.  This  International  system  is 
based  on  the  practical  electromagnetic 
units,  eight  of  which  have  been  denned  by 
international  congresses.  These  are:  ohm,. 
ampere,  volt,  coulomb,  henry,  farad,  Joule 
and  watt  (see  definition  of  each  of  these 
units  under  Its  name). 

Magnetic  Units.  A  subdivision  under  the 
electromagnetic  system  of  units  Is  that 
group  of  units  developed  particularly  for 
the  measurement  of  magnetic  quantities. 
Part  of  these  units  are  based  directly  on 
the  conception  of  a  unit  magnetic  pole  I 
others  derived  from  these  deal  with  the  re- 
lations In  the  magnetic  circuit,  which  Is 
conceived  to  be  analogous  to  the  electric 
circuit.  Practically  all  these  magnetic  units 
are  C.  O.  S.  or  absolute  units,  only  a  few 
of  them  being  practical  units.  The  prin- 
cipal magnetic  quantities  for  which  units 
have  been  developed  are:  Unit  pole 
strength,  magnetic-  Held  Intensity,  magnetic 
(lux,  magnetic  Induction,  magnetising  force, 
magnetomotive  force,  reluctance,  perme- 
ability, susceptibility,  reluctivity.  Several 
of  these  units  have  no  distinctive  name; 
six  have  been  given  the  names  of  gauss, 
ampereturn,  maxwell,  gilbert,  oersted  and 
weber;  definitions  of  these  are  given  under 
their  respective  names. 

C.  Q.  S.  System  of  Units.  The  C.  G.  S. 
system  of  units  comprises  units  for  all 
physical  quantities  that  can  be  derived 
from  the  fundamental  units  of  length,  mass 
and  time  in  which  the  centimeter,  gram 
and  second  are  used  as  these  fundamental 
units.  The  absolute  electrostatic  and  etec- 
magnetic  systems  of  units  area  C.  Q.  S. 


nits. 
Metric    Unl 


The 


_  ...  j  all  baaed  on  the 
.  i  which  were  created  In  France 
In  1703  and  have  been  adopted  by  most  of 
the  countries  of  continental  Europe  and 
South  America.  The  metric  system  of  me- 
chanical units  is  built  upon  two  fundamen- 
tal units,  a  unit  of  length  and  one  of  mass. 
Although  an  attempt  was  made  to  have 
the    unit    Of   length    equal    0. 0000001    of   the 


length  of  one-fourth  of  the  meridian  that, 
passes  through  Paris,  It  Is  nevertheless  an 
arbitrary  unit  of  length  which  Is  defined  as 
the  distance  between  two  certain  •lines  on 
the  surface  of  a  platinum -Iridium  bar  pre- 
served at  the  International  Bureau  of 
Weights  and  Measures  at  6  Sevres,  France. 
This  length  Is  divided  into  100  parts  called 
centimeters  (abbreviated  em.).  The  centi- 
meter is  divided  into  tenths  known  as  mil- 
limeters (abbreviated  mm.);  thus  lmra.= 
0.001  meter.  The  kilometer  equals  1000 
meters;  1km. =0.021  mile. 

The  other  arbitrary  unit  Is  the  kilogram, 
which  Is  a  mass  of  platinum -iridium,  also 
™p,  ..  8t  *ho  International  Bureau  of 
Weights  and  Measures;  one -thousandth  of 
this   mass   Is   called   the  gram.     Also   see 

All  other  metric  units  are  derived  from 
these,  as  multiples  or  submultlples  of  ten 
The  corresponding  standards  in  the  so- 
called  English  system  are  the  yard  and  the 
pound.     One  yard  equals  0.B14  meter  and  1 


::  I  meter=39.37  Ins.;  1  cm 
lnch=2.51  em.;  1  kilogram 
'",'~""1    pounds     (lbs.); 


0.3937 


tlons 

Inch;    1    lnchr.-2.51    om.;    1    kllotram    (kg.)  = 
4S1.6»f4   grams'.  '  l        "     l">~- 

English  Units.  The  English  units  In  com- 
mon use  can  scarcely  be  called  a  system 
of  units,  for  there  Is  no  consistent  connec- 
elation  between  them.  The  funda- 
inlt  of  length  Is  the  yard,  which  at 
ned  In  terms  of  the  meter, 
rd =3800/3037 
the  English 
is  like w  lee  de- 
*'"    -"  kilogram 


mental 


leter. 


of  volume  In 


Is  the  pound,  wh 
fined  In  terms  of  the  inte 
according  to  the  relati, 
463.S9243    grams.      The    u 

rte./S'Vj?'    *>'"tem1t«^    " >»«.    re»- 

EE™  ™  «"  unlt  ot  length  and  accordingly 
these  units  are  not  so  easily  convertible 
dentalT8'  X*RAV"-**  x'"^  >">it»  or  sets, 
UNITY, — Trade  name  for  electric  car- 
bonators  manufactured  by  the  Rud  Muel- 
ler Mfg    Co.,  4M0  N.  California  Ave.,  Chl- 

UNIVERNI&H— I'-'"'-   « —  * -— 

yamish 


Varnish    Co.,   Chestnut   ft  McWhor 
Newark,  N,  J. 

UNIVERSAL. — Trade    name    for    electric 
welder  manufactured  by  the  Automatic 
Mfg.    Co.,    244    "Washington 


Controller 


Ave., 


Washington  Blvd..  Chicago,  III. 

UNIVERSAL.— -Trade    name    for    electric 

"   by  the 


Cowan  Truck  Co..  Dorchestei 

UNIVERSAL.— Trade    name    for    motor- 
driven  milk  bottle  fillers  and  camera  man- 
"'V  the   Creamery    Pgckagb    Mfg. 


Co..  81-7  W.  Rlnile  St.,  Chicago.  TO."" 

_      ..—Trade  name  for  test  con- 
manufactured  br  Scott  C.  Cutter. 


UNIVl 


Oswego.  TTI. 

UNIVERSAL.— Trade  name  for  wire  ter- 
minal* manufnetured  hv  the  Er-onomy  Mfg, 
Co..  018  Monroe  St..  Chicago,  Dl. 

UNIVERSAL.— Trade  name  for  portable 
eiirrct  transformer  manufactured  bv  the 
rcsterlli.e-Ar.eiis  Co.,  Lemcke  Annex,  In- 
dianapolis.   Ind. 

UNIVERSAL.— Trade  name  for  hall  bear- 
ln*s  ™i(  by  the  Federal  Bearings  Co.. 
Poughkeeosie,  N.  T. 

UNIVERSAL.— Trade  nsme  for  radio  re- 
volver* man uf= "lured  by  the  Hoi  tier- Cabot 
Electric  Co..  136  Arnory  St.,  Boston.   Mass. 

UNIVERSAL.— Trade  name  for  household 
and  Industrial  electric*!  appliances  manu- 
factured bv  Landers.  Erary  &  Clark,  New 
Britain.  Conn. 

UNIVERSAL.— Trade  neme  for  measur- 
ing tanes  manufnetured  by  the  Lufkln  Rule 
Co..  Saginaw.  Mich. 

UNIVERSAL.— Trade  name  for  lubri- 
cators manufactured  by  the  Lunkenheuner 
Co..  Cincinnati,  Ohio. 

UNIVERSAL.— Trade  name  for  portable 
lamp  guards  and  cord  adjusters  manu- 
factured by  the  McOfll  Mfg.  Co.,  Valpa- 
raiso. Ind. 

UNIVERSAL..— Trade  name  for  battery 
and  test  clips  manufactured  by  the  Mueller 
Electric  Co..  2136-43  Falrmount  Rd„  Cleve- 

UNIVERSAL.— Trade  name  for  polishing 

wheels  manufactured  by  A.  P.  M 

Co.,  Church  St.,  Matawan,  N.  J. 


>g 


Ie 
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UNIVERSAL.— Trade  name  for  radio  ap- 
paratus manufactured  by  the  New  *.ra 
Radio  Sales  Co.,  Elmlra,  N.  Y. 

UNIVERSAL.— Trade  name  for  enclosed 
arc  lampa  manufactured  by  the  New  York 
Engrave™-  Supply,  230  W.  lTth  St..  New 
York.  N.  Y. 

UNIVERSAL.— Trade  name  for  automo- 
bile plugs,  connectors.  ~<*?ts  *£  *£oo! 
metal  Specialties  made  by  the  JfogaK  Too! 
*  Stamping  Co..  81-86  Freeport  St.,  Dor- 
chester.  Boston,   Mass. 

UNIVERSAL.— Trade  name  1  or  electric 
hair  cuttinK  machine  manufactured  by  the 
Racine  Universal  Motor  Co.,  63  W.  Jackson 
Blvd.,   Chicago,    111. 

UNIVERSAL. — Trade  name  for  track 
grinder  manufactured  by  the  Railway 
Track-Work  Co..  3133  E.  Thompson  St, 
Philadelphia,  Pa. 

UNIVERSAL.— Trade  name  for  current 
Indicators  manufactured  by  the  HS™£ 
Smith  Co..  233  Broadway,  New  ?«*'£\J: 

UNIVERSAL.— Trade  name  lo*  «»ft™ 
heater  manufactured  by  Schaar  ft  Co..  666- 
558   W"    Jackson  Blvd..   Chicago,   111. 

UNIVERSAL—Trade  MaWMr ^ff^ 
supports  manufactured  by  the  Steel  Lity 
Electric  Co.,  1231  Columbus  Ave.,  Pitts- 
burgh. Pa, 

UNIVERSAL—Trade  name  for  electro- 
plating generators  manufactured  >>y  th e  U. 
S.  Elfctro  Galvan'ilng  Co.,  32-34  Stocmon 
St..  Brooklyn.  N.  Y. 


UNIVERSAL.— Trade  name  for  atc-rage 
batteries  and  hand  lanterns,  manufactured 
by  the  Universal  Carbon  Co.,  Jst  St.  « 
Riverside   Ave.,   Dundee,    111. 


the  Universal  Electr 
N.  J. 

UNIVERSAL.— T  r  a  d  e  name  for  arc 
lamps,  rheostats,  border  lights  and  root- 
lights  manufactured  by  the  Universal  Elec- 
tric Stage  Lighting  Co.,  240  W.  60th  St.. 
New  York,  N,  Y. 

UNIVERSAL—Trade  name  for  Ban- 
ning rods  manufactured  by  the .Universal 
Lightning  Hod  Co..   Hespeler,   Ont.   Can. 

UNIVERSAL.— Trade  name  fortmiir! 
hanger,  alcohol  blow  torch  and  automoblte 
wrench  manufactured  by  the  Universal 
Mfg    Co.,   2633  Randolph   St.,  Lincoln,  Neb. 

;£rs.xnv:"rxs%'iy  sat 

Wis. 

UNIVERSAL.-Trade  name  *&."£**. 
treads'  manufactured  by  the  Uli£*Lon 
Safety  Tread  Co..  40  Court  St..  Boston. 
Mass. 

UNIVERSAL.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Univefaal  Utilltiea  Corp..   Alpena.  Mich. 

UNIVERSAL.— Trade  name  for  circuit 
.-.i  r.i.e  ranter  manufactured  by  the 
W^itall  Enuring™  69  W.  Main  St.. 


terminal    cleaners    manuiactureu    "i 
Xander,    824    Court   St.,    Reading.   Pa. 

UNIVERSAL  BATTERY  CO.— 3410-3424 
S  LaSalle  St.,  Chicago.  Dl.  Manufacturer 
of  farm  lighting  plants  and  storage  bat- 
teries. President,  L.  C.  Mowry:  vice-pres- 
identand  secretary,  H.  I.  Holton:  treasurer, 
A.  Sllberman;  general  manager,  K-  u. 
Mowry:  sales  manager.  R.  S.  Mowry. 

UNIVER8AL  BEARING  BRONZE  CO.— 
Winsted,  Conn.  Manufacturer  of  lighting 
fixtures,  fixture  parts,  brass  anodes,  brass 
and    aluminum    castings.      J.     A.    O  Brlen. 


carbons,  and  hand  lanterns.  Business  es- 
tablished 1913.  President  and  genera!  man- 
ager. Nicolas  Krlbs:  vice-president.  George 
JT  Noth;  secretary.  Harry  Wolterding; 
treasurer,  William  J.  Bauerle. 

UNIVERSAL  CHAIN  CO.,  THE.— 
Stroudsburg,  Pa.  Manufacturer  of  chains, 
nuts,  washers,  fixture  loops,  etc.  President 
and  general  manager.  Charles  Robertson: 
secretary  and  treasurer.  Louis  Laupot; 
sales  manager,  Peter  E.  Follano. 


UNIVERSAL  CONCRETE  PRODUCTS 
CO.— 122  S.  Michigan  Ave.,  Chicago,  HI. 
Manufacturer  of  concrete  poles  and  posts 
for  street  lamps,  etc.  President,  I.  H. 
""  "  ion;  vice-president.  P.  B.  Shannon. 

_  1IVERSAL  ELECTRIC  LAMP  CO.— 
Newark.   N  J.    Manufacturer  of  ineandea- 

UNIVERSAL  ELECTRIC  STAGE 
LIGHTING  CO.— 240  W.  60th  St..  New 
York,  N.  Y.  Manufacturer  of  stage  and 
studio  lighting  apparatus  and  electrical 
effects.  Business  established  1896.  Partner- 
ship,   John  H.   Kliegl  and  Anton  T.   Kllegl. 

UNIVERSAL  ELECTRIC  WELDING  CO. 
—67  8th  Ave..  Long  Island  City,  N.  S". 
Manufacturer  of  electric  welders. 

UNIVERSAL  JUNIOR — Trade  name  for 
milk  bottle  filler  and  cupper  manufactured 
by  the  Creamery  Package  Mfg.  Co.,  01-7 
W.   Klniie  St.,   Chicago.  111. 

UNIVERSAL  LIGHTNING  ROD  CO.— 
Hespeler.  Ont.,  Can.  Manufacturer  of 
lightning  rods.  Business  established  1909. 
W.  Brewster,  general  manager.  Main  office 
and  factory,  Hespeler,  Ont.  Branch  offices 
and  warehouses.  Kemptvllle.  Ont.;  Winni- 
peg. Man.,  Can. 

UNIVERSAL  LUBRICATING  CO.,  THE. 
— SchofloW  Bldg.,  Cleveland.  Ohio.  Manu- 
facturer of  lubricating  oil.  Edward  Dreh- 
er,    secretary. 

UNIVERSAL  MFG.  CO.— 2633  Randolph 
St.,  Lincoln,  Neb.  Manufacturer  of  fixture 
hangers,  automobile  wrenches  and  blow 
torches.  Business  established  191T.  Presi- 
dent and  sales  manager,  M.  H.  Wlttstruck; 
vice-president,  A.  W.  Andrews;  secretary. 
C.  F.  Wlttstruck;  treasurer  and  general 
manager.  W.  S.  Parrar. 

UNIVERSAL  METAL  SPINNING  £ 
STAMPING  CO.,  INC.— 718  Atlantic  Ave., 
Brooklyn.  N.  Y.  Manufacturer  of  lighting 
fixture  parts,  metal  spinnings  and  stamp- 
ings. President,  Simon  Tepfer:  secretary, 
David  H    Engelson. 

UNIVERSAL  MOTOR  CO.— 39  Ceape  St. 
Oshkosh.  Wis,  Manufacturer  of  stationary 
and  marine  engines,  farm  lighting  and 
newer  plants,  and  pumping  outfits.  Busi- 
ness established  1913.  President.  J.  D. 
Termaat;  vice-president,  H.  E.  Fahmey; 
secretary  and  treasurer.  A.  J.  Cooper;  gen- 
eral mnnager,  E.  H.  Huesener:  sales  man- 
nger,  C.  J.  Pope. 

UNIVER8AL  NOVELTY  WORKS.— 164 
5th  Ave.,  New  York,  N.  Y.  Manufacturer 
of  electric  toys,  vibrators,  batteries,  flash- 
lights, etc. 


President.  L.  E.  Wlllson. 

UNIVERSAL    RADIATOR— Trade    nanu 

for  electric  body-heating  device  manufac- 
tured bv  the  Sanitarium  Equipment  Cov 
Battle  Creek,   Mich. 

UNIVERSAL  SAFETY  TREAD  CO.- 
Boston,  Mass.  M»nufacturer  of  safet> 
treads.  President,  Thomas  T.  Booth:  vice- 
president.  G".  Edwin  Chapln;  treasurer 
Howard  P.  Chapln.  Main  office.  40  Court 
St.,  Boston.  Mass.  Factory,  Waltham.  Mass. 
Branch  offices,  711  1st  National  Bank 
Bid*.  Chicago,  III.;  120  Liberty  "  " 
York.    N.    Y. 

UNIVERSAL    3    IN    1.— Trade    .     . 

shade  holders  manufactured  bv  the  Chicago 
Electric    Products    Co,    2730    Lincoln 
Chicago.    Hl- 


St..  Chlcatro.  HI.  Msnufaoturer  of  cash  sn* 
parcel  carrier  systems.  President.  Henry 
NewB-onrd:  viee-nrestrtent  Charles  Schleyer: 
secretary.  Ch-rles  Shirk:  treasurer  and 
general   manager.    .Toneoh    Rose. 

UNIVERSAL     UNAFLOW Trade    name 

for    steam    engines    manufactured    by    the 


IN  [VERBAL  WINDING  CO.— Boston, 
ss.  Manufacturer  of  coll  winding  ma- 
nes. President.  Joseph  R.  Leeson; 
e-presMent.  Edmund  W.  Convi 

—  -*--■-•-    H.    Bishop:    i 

Main  office.     _ 

Factory.  Provider.-—  — 

I.  Branch  offices.  New  York.  N.  Y.;  Phil- 
adelphia.  Pa.:  Utica.  N.  Y.:  Chicago,  111. 
Charlotte.   N.   C;   Atlanta,   Ga. 


UNIVER8ALAK.— Trade  name  for  Insu- 
lating varnish  manufactured  by  the  John  C. 
Dolph  Co.,   168  Emmett  St.,   Newark,  N.   J- 

UNIVERSALMODE.— Trade  name  for 
electro  therapeutic  apparatus  manufactured 
by  the  Mclntoah  Battery  &  Optical  Co.. 
123-233  N.  California  Ave..  Chicago,  III. 

UNLOADERS,  AUTOMATIC.  FOR  ELEC- 
TRIC AIR  COMPRESSOR.— To  start  an  air 
com  pressor  under  load  requires  a  starting 
torque  far  in  excess  of  that  developed  In  a 
motor  sufficient  to  operate  after  starting. 
Such  compressors  are  therefore  equipped 
with  a  motor  of  sufficient  power  for  opera- 
tion but  employ  an  auxiliary  mechanical 
device,  an  unloader,  which  releases  the  load 
during  starting  so  aa  not  to  overload  the 
motor  or  Impose  a  Very  heavy  starting  load 
on  the  line.  These  automatic  unloaders 
are  much  used  on  automatically  controlled 
motor-driven  air  compressors  that  have  the 
compressor  start  and  atop  so  na  to  keep 
the  air  pressure  between  certain  limits. 

Manufacturer: 

Hale    Electric    ft    Engineering    Co.,     1114 
Guardian  Bldg.,  Cleveland,  O.    "Hale. 

UNMOUNTED  BELLS.— See  Bells,  un- 
mounted. 

UNMOUNTED  GONGS.— Bee  Gongs,  un- 
mounted. 

UNO. — Trade  name  -for  shade  holder 
manufactured  by  the  Arrow  Electric  Co.. 
103    Hawthorne    St..    Hartford.    Conn. 

UNXLD. — Trade  name  for  chandelier 
chains  made  by  the  National  Chain  Co.. 
Sth  St.  &  3rd  Ave..  College  Point.  N.  Y. 

U PC O.— Trade  name  for  farm  lighting 
plants  manufactured  by  the  Universal 
Products    Co.,    Oshkoah.  Wis. 

UP-RITE.— Trade  name  for  blue-print 
cabinets  manufactured  by  the  Frederick 
Post  Co.,  319  S.  Wabash  Ave..  Chicago, 
111. 


President.  L.  C.  Bassford;  vice- 
president  and  general  manager.  L.  C.  Up- 
ton; secretary  and  treasurer,  F.  S.  Upton. 
UP-2-  DATE. —Trade  name  for  electric 
washing  machine  manufactured  by  the 
Thistle  Mfg.  Co.,  6716  Armitage  Ave..  Chi- 
cago,   HI. 

URNS.  COFFEE.  ELECTRIC,  REBTAU- 
RANT  AND  HOTEL.— Coffee  cooking  ves- 
sels of  large  capacity,  permanently  in- 
stalled with  water  pipe  connections  and 
provided  with  electric  battery  unita  located 
beneath  or  In  the  bottom  of  the  tank.  They 
are  of  the  same  general  type  as  the  gas- 
heated  or  live -steam -heated  appliances 
commonly  used  In  lunch  rooms,  coffee 
shops,  restaurants,  hotels,  etc.,  and  usually 
are  highly  finished  In  nickel.  The  watt- 
age rating  depends  on  the  slie  of  the  urn. 
Manufacturer*: 
Bramhall.  Deane  Co.,  261-266  W.  36th  St., 

New  York,    N.   Y.    "Deane." 
Canadian     Edlaon     Appliance  ■  Co.,     Ltd.. 
Downie  St..  Stratford.  Ont..  Can.  "Hot- 
point."    "Edison." 
Cobb   Electric   Appliance   Co.,   LanesviDe 

Terrace,    Boston.    Mass. 
Duparquet,   Huot  ft  Moneuse  Co..   108-114 

W.   22nd    St.,   New   York.    N.   Y. 
EDISON    ELECTRIC    APPLIANCE    CO.. 
INC..   6660  W.   Taylor  St..   Chicago,   111. 
"Hotpolnt."      "Edlaon."       (See     diaplav 
adv.   pages  1292-1291.) 
Electric  Heating  ft  Mfg.  Co..  Westlake  ft 
Republican      Sts..       Seattle.      Wash. 
"Apfera." 
National  Electric  Heating  Co..  Ltd..  The. 
644     Queen     St.,     Toronto;     Ont-,     Can. 
"National." 
Prometheus    Electric    Co..    611    W.    Hnd 

St.,  New  York,  N.  Y.  "Prometheus." 
Weeks  Mfg.  Co.,  H.  «..  Hamilton,  Ohio. 
URNS,  COFFEE,  ELECTRIC,  TABLE 
OR  HOUSEHOLD.— These  are  special  forma 
of  portable  electric  household  coffee  per- 
colators that  are  provided  with  a  faucet  to 
draw  off  the  coffee.  Instead  of  having  a 
long  spout  to  pour  It  by  tipping  the  pot. 
Many  of  these  table  urns  are  also  more 
elaborately  finished  than  the  pot  type 
percolator,  silver  plating  and  special  de- 
signs to  enhance  the  appearance  being 
sometimes  employed.  In  their  percolating 
features  and  capacity  they  are  practically 
the  same  aa  the  plainer  types  of  electric 
percolators. 

Manufacture  ri: 

Bramhall.    Deane    Co..    261-266    W.     36 th 

St.  New  York,  N.  Y.     "Deane." 
Canadian     Edison     Appliance     Co,     Ltd.. 
Downie     St..     Stratford.      Ont*      Can. 
"Hotpolnt,"   "Edison." 
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Manufacturer  of  Hotpolnt,  Hughes  and 
Edison  electric  appliances.  Thin  com- 
pany manufactures  four  types  of  urns. 
each  holding  nine  cups.  They  come  in 
two  deiljrns.  plain  and  panelled.  All 
are  constructed  of  heavy  sheet  copper. 


"Hotpolnt"  Coffee  Urn 

lined  with  silver  and  finished  In  pol- 
ished nickel.  Mounted  on  three  footed 
pedestals;  feet  fiber  tipped;  handles 
md  faucet  of  ebonlied  wood. 
Equipped  with  the  famous  Hotpolnt 
jercolating  apparatus  and  safety 
< witch.  The  safety  switch  prevents 
mm  outs,  breaking  the  circuit  should 
he  urn  boll  dry.  See  display  adv. 
utges  1M2-3.— Adv. 

NDERS.     FRARY     A     CLARK,     New 
Irltain.  Conn.    "Universal.'- 
tlonal  Electric  Heating-  Co..  Ltd..  The, 
44     Queen     St..     Toronto,     Ont-,     Can. 
National." 

eks  Mfg.  Co..  H.  O.,  Hamilton,  Ohio. 
:5TINQHOUSE  ELECTRIC  ft  MFG. 
O..  East  Pittsburgh.  Pa.  (See  display 
dv.  pages  1396-140!!.) 
NS,  TEA,  ELECTRIC— This  Is  a  port- 
ype  of  highly  Onlshed  vessel  for  brew- 


ed in  a  sieve-like  tea  ball  supported 
chain  through  the  cover.  After  the 
Is  brought  to  bolting  the  current  is 
f  and   the  tea  ball  lowered   into  the 

until  the  tea  is  suitably  steeped 
one  to  three  minutes);  then  the  ball 
In  pulled  up  and  the  tea  Is  ready  to 

In  the  tea  urn  a  faucet  Is  usually 
ed  to  draw  off  the  tea.  If  a  long 
Is  provided  requiring  tilting  of  the 
to  pour  the  tea,  the  outfit  Is  more 
-ailed  a  tea.  pot.  Whether  a  tea  pot 
is  used,  the  electric  appliance  with 
I  is  far  superior  to  the  old-fashioned 
tie  which  was  used  for  boiling  the 
only  and  required  a  separate  tea 
deep  the  tea  and  finally  a  sieve  to 
ack  the  leaves  In  pouring.  These 
iges  have  made  the  electric  tea  urn 
ed  companion  device  to  the  electric 
jercolator.  This  type  of  tea  urn  la 
-■es  also  called  "samovar,"  from  a 
i  fup  1- heated  appliance  employing 
•ball  principle, 
racturara: 


Cobb  dectrlc  Appliance  Co..  LanesvMe 
Terrace,   Boston.  Mass. 

LANDERS.  FRARY  ft  CLARK,  New 
Britain,    Conn.     "Universal." 

National  Electric  Heating  Co.,  Ltd.,  The, 
544  Queen  St.,  Toronto,  Ont.,  Can. 
"National." 

Prometheus  Electric  Co.,  Ell  W.  42nd  St., 
New  York,  N.  Y.    "Prometheus." 

Weeks  Mfg.  Co..  H.  G.,  Hamilton,  Ohio. 

URNS,  WATER,  ELECTRIC,  RESTAU- 
RANT AND  HOTEL.— Vertical  tanks  or 
vessels  used  In  lunch  rooms,  restaurants 
and  hotels  and  provided  with  electric  heat- 
ing elements  designed  for  furnishing  a  con- 
stant supply  of  hot  water,  chiefly  fOr  use  In 
making  tea  and  cocoa  and  for  diluting  cof- 
fee, etc.  These  urns  are  almost  Invariably 
heavily  nick  el- plated,  both  for  appearance 
and  to  minimize  heat  radiation.  A  three- 
heat  switch  Is  provided  to  regulate  the 
heat. 

Manufacturers: 

Brnmhall,  Deane  Co.,  M1-2BE  W.  36th 
St.,  New  York.   N.  Y.     "Deane." 

Cobb  Electric  Appliance  Co.,  Lanesvllte 
Terrace,    Boston.    Mass. 

Duparquet,  Huot  A  Moneuse  Co.,  108-114 
W.  22nd  St..  New  York,  N.  Y. 

Electric  Heating  ft  Mfg.  Co..  Westlake 
ft  Republican  Sts.,  Seattle,  Wash. 
"ApfarV 

Nntlonal  Electric  Heating  Co..  Ltd..  The. 
£44  Queen  St..  Toronto,  Ont..  Can. 
"National "  _      .  , 

Prometheus  Electric  Co.,  Bll  W.  42nd 
St..  New  York.  N.  Y.    "Prometheus." 

Weeks  Mfg.   Co.,  H.  G..   Hamilton.  Ohio. 

U  8  A.— Trade  name  for  polishing  wheels 
manufactured  by  the  Eastern  Felt  Co.. 
Winchester.  Mass. 

USA  CO.— Trade  name  for  motor-driven 
Air  compressors  manufactured  by  the 
United  States  Air  Compressor  Co.,  5200 
Harvard  Ave..  Cleveland.  Ohio. 

USA  LITE.— Trade  name  for  porcelain  in- 
sulators for  high  temperatures  manufac- 
tured by  the  Stupakoff  Laboratories,  Sen- 
ds 27  Hamilton  Ave..  Pittsburgh,  Fa, 

USE Trade  name  for  attachment  plugs 

manufactured  by  the  Best  Electric  Corp.. 
476  Broadway.  New  York.  N.  Y. 

USE. — Trade  name  for  expansion  bolts. 
conduit  and  pipe  clamps,  pipe  hangers,  etc.. 
manufactured  bv  the  TT.  S.  Expansion 
Bolt  Co..  12S  Franklin  St.,  New  York, 
N.  Y. 

U.  S.  E.  M.  CO.—B05  W.  42nd  St..  New 
York.  N.  Y.  Manufacturer  of  signaling 
systems,  connectors,  push  buttons,  bells, 
etc.  President  and  treasurer.  T.  H.  Joseph; 
vice-president  and  secretary.  D.  R.  Love- 
joy;  general  manager,  F.  J.  Hendrlokson. 

USEPLUO.— Trade  name  for  heating  de- 
vice plug  manufactured  by  the  Best  Elec- 
tric Corp.,  47S  Broadway,  New  York.  N.  Y. 

U.  8.  JUNIOR. — Trade  name  for  electro- 
plating barrel  manufactured  by  the  U.  8. 
Electric  Galvanising  Co,,  28-24  Stockton 
8L.  Brooklyn,  N,  Y. 

USL.— Trade  name  for  electric  automo- 
bile starters,  railroad  car  lighting  systems, 
storage  batteries  and  err  welders  manu- 
factured by  the  U.  S.  Light  A  Heat  Corp.. 
Niagara  Falls.  N.  T. 

U.  S.  N.  DECK.— Trade  name  for  pro- 
.-CtlvB  paint  nnd  varnish  manufactured  by 
the  Blllings-Chapln  Co.,  1162  E.  40th  St.. 
Cleveland,  Ohio. 

USONA  MFG.  CO..  INC..  THE.— 1  Hud- 
son St..  New  York.  N.  Y.  Manufacturer  of 
flashlights.  Business  established  1914. 
President,    A.    S,    Lyhne;    secretary.    H.    K. 


UTENCO.— Trade  name  for  electric  fire- 
less  cookers  and  household  Ironing  ma- 
chines, manufactured  by  the  Utensils  Co., 
302  E.  Columbia  St.,  Ft.  Wayne,  Ind. 

UTENSILS  CO.— 302  E.  Columbia  St.. 
Fort  Wayne.  Ind.  Manufacturer  of  electric 
tireless  cookers  and  household  Ironing  ma- 
chines. Business  established  1910.  Presi- 
dent and  general  manager,  L.  M.  Williams; 
vice-president,  A.  I.  Clifford;  secretary  and 
treasurer,  W.  A.  Hobson.  Sales  repre- 
sentative, C.  M.  C.  Electric  Sales  Co.,  507 
Odd   Fellow   Bids..    Indianapolis.   Ind. 


U.  T.  E.- PROCTOR.— Trade  name 
Equipment    Corp., 


forrr 


,  New  York,  N.  Y. 


Whltesboro    St., 


nil  ere.  Business  established  1888.  President. 
W.  P.  White;  vice-president  and  general 
manager,  H.  F.  Kelteman;  secretary  and 
treasurer.  Hugh  White;  sales  manager.  J. 
Edward  O'Toole,  Main  office.  2415  Whltes- 
boro St..  Utka,  N,  Y.  Branch  office,  68 
Murray  St..  New  York,  N.  Y. 

UTICA  FIRE  ALARM  TELEGRAPH 
CO.— mica,  N.  Y.  Manufscturer  of  fire 
ilarms.  President.  A.  J.  Potter:  vice-presi- 
dent. W.  H.  Pryor;  secretary  and  treasurer, 
Thomas  E.    Jones. 

UTILAPHONE — Trade  Name  for  hand 
set  telephones  manufactured  by  the  Sam- 
son Electric  Co.,  Canton.  Mass. 


e  for  floor  polish- 


UTILITY— Trade  nar 

rig.     scrubbing,    surfacing    machine 
lanufactured  by  the  Kent  Vacuum  Cleaner    ■ 
to..  Inc.,  Rome,  N.  T. 
UTILITY.— Trade   name  for  storage  hat  - 
itomoblle  lighting  and  starting 


manufactured  by  the  Utility  Battery  Co,, 
122  W.   Madison  St.,  Chicago,  III. 

UTILITY.-frade  name  for  spark  oluM 
manufactured  bv  the  Utility  Co.,  836  W. 
«4th  St.,  New  York.  N.  Y. 

UTILITY.  — Trade  name  for  electric 
household  refrigerator  manufactured  by  the 
Utility     Compressor     Co.,     35G-384     Harper 


_-.     813    Walnut     St..     Phil- 
adelphia. Pa. 

UTILITY   BATTERY  OO— 113  W.   Madl- 

■on  St..  Chicago.  III.  Manufacturer  of  stor- 
age batteries  for  automobile  lighting  and 
•tarting.  President.  H.  L.  Wuerfcl:  ixcrt- 
>«rv.  George  M.  Merlter:  treasurer.  T.  C. 
Frederlch.   Factory,  Mount  Prospect.  III. 

UTILITY  COMPRESSOR  CO..  THE.— MB- 
264  Harper  Ave..  Detroit.  Mleh.  Manufac- 
turer of  electric  household  refrigerators, 
"limps  and  air  compressors.  President.  K. 
R.  Hasse;  vice-president.  J,  W.  Foster: 
secretary.  G.  J.  Lehmann;  treasurer,  T.  P. 
Stephens. 

UTILITY  FITTINGS  CO.,  THE.— SIS 
Walnut  St..  Philadelphia.  Pa.  Manufac- 
turer of  ground   connection   clamps. 

UTILITY"  SHADE  CO.— Tenafly.  N.  J. 
Manufacturer  of  lamp  shades.  Business 
established  1893.  President.  James  B. 
Strong;  vice-president,  William  P.  Esger; 
secretary.  George  W.  Conklln:  treasurer 
end  general  manager,  H.   A.  C.  Hellver. 

UTOPIA— Trade  name  for  Illuminating 
glassware  manufsctured  by  the  Pittsburgh 
Tamp  Brass  A  Glass  Co..  807  Chamber  Of 
Commerce  Bldg..  Pittsburgh.   Pn. 
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V.— The  letter  V  I*  the  chemical  symbol 
tor  the  element  vanadium.  It  la  also  used 
as  a  symbol  (or  potential  difference  or 
voltage.  The  form  v  1b  used  as  an  abbre- 
viation (or  volt  and  an  abbreviation  and 
symbol   (or  velocity. 

V.  *  D.  ELECTRIC  CO— 3J5  8.  Center 
St..  Franklin.  Ohio.  Manufacturer  o(  In- 
candescent lamps.  Business  established 
1915.  President  and  general  manager.  John 
S.  Van  Home;  vice-president,  H.  A.  Holden. 
Jr.;  secretary  and  treasurer.  D.  D.  Tnlr- 
kleld.  Bales  representative.  American  Ap- 
pliance Co..  208  S.  Meridian  St..  Indian- 
apolis.   Ind. 

VAC-M—Trade  name  for  lightning  ar- 
resters manufactured  by  the  Michigan  Elec- 
tric  Specialty  Co.,   Muskegon,   Mich. 

VAC-M.— Trade  name  for  lightning  ar- 
resters manufactured  by  the  National 
Electric   Specialty  Co.,   Toledo.   Ohio. 

VACULITE.— Trade  name  (or  Impregnat- 
ing compound  manufactured  by  the  John 
C.  Dolph  Co..  1B8  Emmlttee  St..  Newark, 
■N.   J. 

VACUNA — Trade  name  for  portable 
vacuum  cleaners  made  by  the  Kent  Vacuum 
Cleaner  Co..   Inc.  Borne,  N.  T. 

VACUUM  CLEANER.— A  vacuum  clean- 
er la  a  machine  or  device,  usually  motor- 
driven,  which  produces  sufficient  suction 
or  vacuum  to  draw  dust.  dirt,  threads,  lint, 
small  crumbs  and  other  particles  from  a 
rug.  carpet,  or  other  surface  and  deposit* 
them  In  a  bag  or  other  receptacle,  or  means 
for  discharge  Into  a   sewerage   system. 

the  Important  household  appliances  which 
are  being  quite  universally  adopted.  This 
Is  shown  by  the  value  of  their  sales,  which1 
In  the  United  States  In  1914  amounted  to 
ll.SOO.OOO.  In  1919.  thla  total  had  reached 
the  sum  of  120,000.000  and  waa  estimated 
at   close  to  (40.000.000  for  1920. 

Vacuum  cleaning,  or  suction  cleaning  as 
it  Is  often  called,  has  made  such  rapid 
headway  because  It  Is  decidedlv  superior 
to  the  old-fashioned  method  of  cleaning 
by  brooms  brushes  and  so-called  oarpet 
sweepers.  All  these  old  methoda  merely 
loosen  and  stir  up  the  dust  and  dirt  and 
throw  the  finer  particle  Into  the  air  from 
which  they  slowly  settle  back.  In  the  mean 
time  compelling  the  person  who  does  the. 
sweeping  (and  others  In  the  vicinity)  to 
Inhale  clouds  of  filthy  dust.  As  soon  an 
the  electric  vacuum  cleaner  was  developed, 
housewives  recognised  It  at  once  as  not  only 
a  means  of  saving  hard  and  disagreeable 
labor  but  of  making  the  household  far 
sanitary 


portable  and  stationary.  Each  of  these 
typea  has  a  distinct  Held  of  service,  which 
Is  described  below.    In  each  type  It  is  posal- 


olean  nearly  any  kind  of  household  or  other 
furnishings.  Including  rugs,  carpets,  drapes, 


.    plate 


ails,    r 


,  By  providing  sufficient  suction,  electric 
vacuum  cleaners  mav  be  used  even  for 
sucking  up  dust  and  dirt  from  a  bare  floor. 
but  thla  la  usually  beyond  the  range  of  the 
ordinary  portable  cleaner.  The  latter  Is 
designed  to  take  care  of  the  average  kinds 
of  floor  coverings  usually  found  In  resi- 
—    of  delicate   weave   ex- 


ing    . 


not  des 


able, 
office 


ings, 


hotels  and  ctuha.   l  

monly  used,  this  being  obtained  from  ati 
tlonary  outfits  Installed  In  the  basemet 
and  connected  to  the  various  floors  by  pit 
Ing  si'stems.  or  by  aemlportable  sets  thi 
can  be  moved  about  In  the  corridors  c 
hallways.     The  latter  type  of  equipment 


Vecuum  cleaning  mschines  have  also 
been  developed  for  street  cleaning,  usually 
being  of  the  gasoline- electric  type.  The 
straight  electric  type  of  street  cleaner 
could   be   applied   very   advantageously   on 


streets  equipped  with  overhead  trolley 
wires.  Probably  the  only  reason  why  this 
has  not  been  done  Is  that  municipalities 
would  expect  the  street -rail  way  companies 
to  provide  the  equipment  and  do  the  clean- 
ing without  expense  to  the  community, 
which  is  manifestly  unfair  to  the  railways 
which  do  not  bring  dirt  and  litter  upon  the 
street.  Also  see  Sweepers,  street,  electric. 
VACUUM  CLEANER  ATTACHMENTS. 
—These  are  the  attachments  often  sold 
with  vacuum  cleaners  and  designed  to  be 
used  with  them  for  cleaning  radiators, 
bookcases,  portieres,  mattresses,  uphol- 
stery, etc  They  consist  of  flexible  hose 
with  a  coupling  or  swivel  attachment  for 
fastening  to  the  cleaner  case  directly  In 
front  of  the  fan,  or  to  any  outlet  In  sta- 
tionary plants.  The  other  attachments 
are  variously  shaped  nozzles,  usually  of 
nickel-plated  steel  or  brass,  suited  for  use 
with    the    various    furnlshli 


of  tbes 


vlded  with  stationary  brushes  at  the  edge 
of  the  nozzle.  Sets  of  attachments  are 
sometimes    sold     separately    so    that    they 


Initial   Investmi 


>  reduce  the 


American  Radiator  Co..    Elfs-22   S.   Michi- 
gan Ave..  Chicago,   III. 
Clements   Mfg.    Co..   609   Pulton   St..  Chl- 


adv.   page   1298.— Adv. 
Electrical    K    Spec'alty    Supply    Co.,    9    S, 

Clinton    St..    Chicago,    III. 

-    s  Flee  trie  Products  Co.,   110-112 

St..  New  York,  N.  T.     "Guar- 


-Hurlev  Machine  Co..  24  E.  Jackson  Blvd., 
Chicago.  Ill      "Thor." 
LANDKR8,   FRARY  &  CI.ARK,  New  Brit- 
ain, Conn.     "Universal." 
Morrow  Co..  The.  Waukegan.  JR. 
Pneuv"c    Co..    1*4    Fremont   St..    Worces- 

Ramey  Mfg!  Co..   Columbus.  Ohio. 

Sturtevant  Co..  B.  F.,  Damon  St.,  Hyde 
Park.    Boston,   Mass. 

Torrington  Co.,  The,  (National  Sweeper 
Division).   Torrington.   Conn. 

T'ntied    Rl-ctrlr-    I'd..    The.    Canton.    Ohio. 

WIse-MrClung  Mfg.  Co..  The,  New  Phila- 
delphia.   Ohio. 

VACUUM  CLEAN FR  BRUSHFS.  CAS- 
INOS. DUST  BAOS,  NOZZLES  AND 
OTHER  PARTS.— These  parts  of  vacuum 
cleaners  are  not  always  made  by  the  vacu- 
um-cleaner manufacturers,  but  are  made 
In  other  factories  to  their  specifications  and 
drawings.     The  brushes  are  of  three  types. 


which  the  duel  Is  collected.  Thev  are  com- 
monly lined  with  a  beavv  fabric,  or  eheml- 
rsllv  treated  to  ke*o  the  dust  from  going 
through.  Heavy  paper  nags  have  also 
been  used  to  some  extent.  The  nonlea 
are  also  made  of  aluminum,  as  a  rule,  and 
■re  made  by  the  aluminum  manufacturers. 
Some  of  the  vacuum-cleaner  manufac- 
turers make  thes»  narta  for  thems-lves 
also   supply   them   to   others  and   for 


replsr 


Dale 


When   writing  to   manufacturers  pleiM 

mention  the 
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Manufacturers: 

Diamond    State *Flbre    Co.,    Bridgeport, 

Pa.    "Diamond  F." 
Electrical    ft    Specialty    Supply   Co..  9  8 

Clinton  St..  Chicago.  111. 


Harney  Mfg.   Co.,   ColumbuH.  Ohio. 

Torrington  Co..  The,  (National  Sweeper 
Division).   Torrington,  Conn. 

United   Electric   Co.,   The,   Canton,   Ohio. 

VACUUM      CLEANERS,      PORTABLE.- 
Por  tabic.     '  ....... 

portable  o 


holstery,     bookca 


noldlngs.     radiators, 


the  motor  within  the  easing  and  sucks 
up  the  dust  and  dirt  with  the  air  drawn 
through  the  carpet  or  rug  and  der>osits  It 
In  a  fabric  dust  bag  Just  above  the  motor, 
the  air  escaping  through  the  line  meshes 
of  the  bag.  Various  nozzles  and  attach- 
ments are  used  with  the  outfit.  The  most 
common  Is  the  nozzle  designed  for  direct 
use  on  the  carpet  or  rug  lying  on  the 
floor.  This  usually  forms  an  extension  of 
the  casing.  Drotrudlng  downward  in  front 
Host 


loosen  thi 
be   picked 


to  be   held  ..       . 

-s    have    small    wheels   or   casters 
t  the  weight  of  the  casing  and 


commonly  irq vlded  (a 
etc..  so  that  ttiey  may 
readily.     The   brushes 

.... '  and  just  sliding  over 

the  upper  portion  of  the  rug,  or  tbey  may 
be  rotated.  In  the  tatter  case  the  rotation 
la  Imparted  either  by  the  motor  or  by  mov- 
ing the  nozzle  back  and  Torth  over  the  rug. 
In  some  typea  of  portable  cleaners  the 
motor,  suction  fan  and  dust  receptacle  are 
mounted  separately  In  a  casing  that  can 
be  carried  or  wheeled  about  and  which  U 
connected  to  the  nozzle  by  a  flexible  hose. 
This  type  Is  Intermediate  between  the 
more  customary  type  described  above  and 
the  heavier  type  designated  below  as  s?ml- 

Manufacturert: 

Air- Way   Electric 
ledo.  Ohio.      "Air    way  junior.- 

APEX  ELECTRICAL  DISTRIBUTING 
CO..  THE.  Cleveland.  Ohio.  Ape«  elec- 
tric suction  cleaner.  Ap"x 
suction  Is  applied  evenlv 
across  the  13-ln.  noetic 
bv  reason  of  the  exclusive 
divided  or  twin  chamber 
"  *slgn.    The  Inclined  nos- 


i    Into 


■mry 


_1stle    brush    for    picking 
up    thread,   hair,    tint   and 
,  litter.    Motor  housing  and 
nozzle    complete    In    two 
sections.       Weight      104 
jl  type  rear  wheel.     See  die- 
play  adv.,  page  opposite  third  cover. — 

Apex    Electrical    Mfg.    Co.,    Ltd.. 
Atlantic     Ave..     Toronto.     Ont 

Atwood   Vacuum   Machine  Co.,   ltS-30  N. 

Water  St..  Roekford,  IU. 
Blrtman    Electric    Co..    640    W.    l^ke   St.. 

Chicago,  111.  "Bee-Vac" 
Bissell   Co..    The    C,    Toledo-  Ulsaell   Mfg. 

Dept..     226    Huron    St..     Toledo,    Ohio. 

"Ilssell." 


101-104 

Can. 


Clements  Mfg.  Co..  601  Fulton  St.,  Chi- 
cago, IU.  "Cadillac."  "Reliable,"  "Lit. 
tie  Ben."  "Big  Ben." 

Detlle  Mfg^Co..  The.  Bryan,  Ohio.  "De- 
llte." 

Eclipse  Machine  Co..  The,  Sidney,  Ohio- 


ooglc 
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1DISON  ELECTRIC  APPLIANCE  CO., 
INC.,  MM  W.  Taylor  St.,  Chicago.  III. 
f  Manufacturer  of  Bot- 
point,  Hughes  and 
"  >n  electric  appB- 
a.  The  cleaner 
straight  suction 
cleaner.  It  Is  cast 
aluminum  and  con- 
sists of  three  main 
parts  only,  weighing 
IS  pounds.  The  motor 
Is  a  Universal,   hori- 


;  9500   t 


revolution 


.0.000 


brush.       Dust -tight 

nlnum   plst 

1   grip   with    switch   en- 

Complete  I   . 

•e  display  adv.  pages  1292-3.— Adv. 
BCTRIC  VACUUM  CLEANER  CO.. 
(C.  Ivanhoe  Road.  Cleveland.  Ohio. 
he  "Premier"  vacuum  cleaner  and  the 
"■remler  Handy  Vac"  have  many  de- 
rable  features  Of  construction, 
•signed  to  provide  a  permanent  clean- 

st.  The  Premier  Vacuum  cleaner  hH9 
.)  A  comfortable  pistol-grip  handle. 
uipped  with  switch  for  instant  start- 
;  and  stopping.  A  quarter  (urn  of 
e  knob  to  the  right  starts  or  stops 
e  motor.  <B>  A  20  foot  flexible  cov- 
•d  cord,  always  ready,  yet  out  Of  the 
y.  which  can  be  folded  compactly  on 
metal  guides  screwed  In  the  handle, 
en  the  cleaner  Is  not  In  use.  (C) 
e  bag  la  of  specially  woven,  finest 
III.  It  retains  every  atom  of  dust 
i  dirt  until  emptied,  which  Is  done  by 
iply  pulling  the  clamp  off  the  end  of 


■as;.  <D>  The  bag  Is  disconnected 
the  cleaner  by  giving  the  connec- 
it  the  bottom  a  light  turn.  An- 
turn  will  reconnect  it  tight  and 
(E)  Tho  reliable  G.  E.  motor  is 
<oled  by  means  of  a  small  fan, 
ken  on  the  armature  shaft.  This 
M-ces  the  air  through  the  motor 
joola     It     during    actual    operation. 


ritinu;   to  manufacturers  please 

mention  the 
XECTKICAL  YEAR  BOOK 


There  are  no  belts  or  cogs  In  the  ma- 
chine. (F)  The  extra  wide  nozzle  or 
13W  ins.  width.  Is  tapered  at  the  end 
which  permits  it  (o  get  into  the  corners 
of  rooms  and  stairs.  (O)  A  corrugated 
adjusting  wheel  raises  or  lowers  the 
nozsle  to  the  correct  position  for 
greater  cleaning  efficiency  of  rugs.  (H) 
There  are  three  non- marring  fiber  cas- 
ters which  are  large  and  easy  going. 
the  rear  caster  adjusts  the  height  of 
nozzle.  <I)  The  nozzle  revolving  rub- 
ber brush  Is  driven  by  air  drawn  thru 
slots  in  the  nozzle.  It  has  soft  rubber 
tips  that  beat  and  vibrate  the  carpet, 
the  vibration  loosening  the  Imbedded 
dirt  and  assisting  the  powerful  suction 
la  rendering  efficient  cleaning.  (J)  The 
handle  of  the  cleaner  can  be  adjusted 
and  locked  at  any  desired  position  by 
means  of  the  lock  nut.  which  Is  very 
conveniently  located.  The  attachments 
for  the  Premier  consist  of  (1)  A  canvas 
covered  rubber  hose.  (2)  An  extension 
tube,  used  for  reaching  walls  or  high 
places.  One  end  fits  Into  the  hose,  and 
either  No.  5  or  No.  «  tool  on  to  the 
other  end.  (3)  Fibre  section  for  con- 
necting hose  to  either  No.  6  or  No.  6 
tools  when  extension  tube  is  not  used. 
(4)  Tool  for  connecting  hose  to  cleaner 


"Premier   Handy   V*c" 

for  suction  purposes.  (5)  Tool  for 
cleaning  clothes,  couches,  curtains, 
draperies,  mattresses,  etc.  (6)  A  brush 
that  fits  on  the  end  of  tool  No.  G,  for 
cleaning  walls,  pictures,  mouldings,  etc. 

(7)  Fibre  tube  for  blowing  dirt  or  dust 
out  of  radiators,  pianos,  drying  hair  or 
renovating   pillows,    or  mattresses,    etc. 

(8)  A  tool  for  connecting  hose  to  cleaner 
(or  blowing  purposes.  All  Preiqler 
vacuum  cleaners  are  guaranteed. 
"Handy  Vac"  Is  an  entirely  new  devel- 
opment In  vacuum  cleaners.  It  weighs 
but  six  pounds,  and  is  as  easy  to  use 
as  ah  slectrlc  flat  iron.  It  may  be  sup- 
ported by  a  strap  from  the  shoulders 
(see  Illustration),  thus  allowing  both 
hands  free  to  direct  the  cleaning  tools. 
The  suction  Is  applied  through  a  30-ln. 
flexible  tube  and  through  a  bristle 
brush  upholstery  tool.  The  Handy  Vac 
may  also  be  used  for  blower  purposes 
and  when  equipped  with  a  10-ln.  floor 
tool  It  may  be  used  for  cleaning  rugs 
and  floor  coverings.  The  G-B.  type 
air -cooled  motor  is  thoroughly  tested 
and  guaranteed.  Motor  housing  is  of 
aluminum,  expertly  fabricated,  with  a 
black  fibre  handle  securely  fastened  to 
projection.  Bag  Is  equipped  with  a 
slide -on  clamp,  easily  removed  for 
cleaning.  Outfit  Includes  a  20-ft.  flex- 
ible cord.  See  display  adv.  page  1598 
—Adv. 

Til 


Eureka    Vacuum    Cleaner    Co., 

Mich.     "Eureka." 
FEDERAL      ELECTRIC      CO.. 
State    Street,    Chicago.    III.     T 


cleaner  Is  a  thoroughly 
high  class  machine  which 
can    prove   its  superiority 


revolving  brush   gets 


the    Federal   cleaner    I 


:      1M' 


with 


speed  of  10.000 
The  Federal  is  made 
throughout  of  cast  alu- 
minum to  give  ample 
strength  and  durability 
with  minimum  weight. 
iplay      adv.      page 


I.— Adv. 
OEIER  CO..  THE  P.  A.,  Cleveland.  1 
The  Royal   I 


a  scientifically   designed 


tion.      efficiency      and 

durability.       Noszle    is 

low  for  convenience 
but  may  be  adjusted  to 
any  height  nap.     Han- 


wlth       starting- 
ig      switch 


ifi      minle     of     special 

.  close-weave   fabric;   It 

may  be  easily  removed 

Royal    Vacuum    to   permit   r**--*- 

Clssner.  of    hose -con 

blowing  dust 
-Adv 
Grinnell  Washing  Machine  Co.,   Orlnnell 

Iowa.    "Electric  Maid." 
Guarantee  Electric  Products  Co.,  110-111; 
W.  40th  St.,  New  York,  N.  T.     "Quar- 

Hamll ton-Beach  Mfg.  Co.,  1301-33  Rapids 
Drive,  Racine,  Wis. 

Hower  Suction  Sweeper  Co.,  The,  North 
Canton,   Ohio.     "Hoover." 

HUGRO  MFG.  CO..  Warsaw.  Ind.— The 
Hugro  Airplane  electric  housecleaner  is 
designed  for  long  life  and  continuous 
performance.  It  has  a  motor -driven 
brush  that  loosens  the  dirt  without 
beating  or  wearing  the  surface  of  the 


Motor-driven   Brush 


fabric  over  which  It  passes.  This 
brush,  combined  with  high-powered 
suction,  provides  all  the  advantages  of 
both  the  auction  and  brush  types  Of 
sweeper.       The      Airplane 

„     ....      i    by    thoroughly 

Ing  the  dust  and  dirt.  It  Is 
ed  with  n  reliable  motor  of  re- 
i  make,   operating  on  either  a-c. 


the  Airplane  housecleaner  Ideal  for 
speedy  and  easy  cleaning.  See  colored 
insert  In  display  adv.   section. — Adv. 


OO 


S 
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Hurley  Machine  Co.,  2*  E.  Jackson  Blvd., 
Chicago,    III.      "Thor.-* 

Invincible  Vacuum  Cleaner  Mfg.  Co.,  Do- 
ver, Ohio.  "Baby  Invincible,"  '•Invin- 
cible Junior." 

LENDERS,     FRARY     &     CLARK.     New 

Britain,   Conn.    Light   weight   machine 

— only  II  lbs. ;  powerful  motor  of  mod- 

-     erate    speed;    heavy   air   displacement; 

no    belts   or   shafts;    low    hung   frame 


"Universal"  Vacuum  Cleaner 

permits  operating  under  furniture.  Fin- 
ished In  Verde  Antique.  Conveniently 
located  toggle  switch  and  pistol  grip 
handle.  Furnished  with  a  20-ft.  flex- 
ible cord  and  attachment  plug.  Has 
extra  attachments. — Adv. 

Manhattan  Electrical  Supply  Co.,  Inc.,  IT 
Park  PL,  New  York,  N.  T. 

Morrow  Co.,  The,  Waukegan.  III. 

Pittsburgh  Electric  Specialties  Co.,  451- 
453  Greenwich  St.,  New  York,  N.  Y. 
"Pittsburgh." 

Pittsburgh  Gage  &  Supply  Co.,  20th  St. 
&  Liberty  Ave.,  Pittsburgh,  Pa. 

Pneuvac  Co.,  164  Fremont  St.,  Worces- 
ter, Mass.    "S  weeper- vao." 

Production  Engineering  Corp.,  84  Pearl 
St.,  Boston,  Mass. 

Ramey  Mfg.  Co.,  Columbus,  Ohio.     "Ray- 

Roglna  Co.,  The,  47  W.  34th  St.,  New 
York,    N.   Y.      "Regina." 

Sloane,  W.  A  J.,  6th  Ave.  &  47th  St..  New 
York,  N.  Y.  '■Invincible,"  "Sloane," 
"Sloane  Handy." 

Sturtevant  Co.,  B.  P.,  Damon  St.,  Hyde 
Park,   Boston,  Mass. 

Suction  System  Cleaning  Co.,  The,  Sid- 
ney,   Ohio.      "Princess." 

Thurman  Vacuum  Cleaner  Co.,  Pontine 
Bldg.,   St.  Louis,  Mo.     "Thurman." 

Torrlngton  Co..  The,  (National  Sweeper 
Division),  Torrlngton,  Conn. 

United  Electric  Co.,  The,  Canton,  Ohio, 
"Ohio  Electric." 

WIse-McClung  Mfg.  Co.,  The,  New  Phila- 
delphia,   Ohio.      "America." 

Wright  Co.,  M.  S..  104  Fremont  St., 
Worcester,  Mans.    "Sweeper- Vac" 

VACUUM  CLEANERS,  SEMIPORT- 
ABLE  OR  HEAVY-DUTY.— Sum! -portable 
or  heavy-duty  vacuum  cleaners  are  used 
for  cleaning  in  office  buildings;  hotels, 
clubs,  railroad  cars,  etc.  They  consist  of 
a  rather  large  motor  (about  Vi  lip.}  snd 
fan,  with  dust  receptacle,  motor  switch, 
starter  and  sometimes  hose  reel,  mounted 
on  a  strong  truck  on  wheels  so  they  may 
be  wheeled  about  on  a  level  tloor.  Tne  ma- 
chine develops  a  high  suction  and  Is.  there- 
fore, quite  heavy,  in  fact,  too  heavy  to 
push  freely  around  obstructions  to  bring  It 
close  to  the  places  where  the  cleaning  Is 
desired.  A  long  hose  is  therefore  furnished 
to  attach  to  the  machine  and  by  Che  use 
of  suitable  nozzles,  rugs,  carpets,  uphol- 
stery, hangings,  anil  other  furnishings  may 
be  cleaned  in  any  room,  the  machine  re- 
maining In  the  hallway  or  corridor.  If  used 
on  several  floors  the  machine  must  be  lifted 
up  and  down  by  the  elevator  in  the  build- 
When  used  in  railroad  coach  yards  and 
such  places,  the  cleaner  is  run  out  on  the 
platform  and  the  electrical  connections 
made  by  means  of  special  plugs  and  recep- 
tacles conveniently  placed  along  the  tracks 
The  hose  and  attachments  are  then  car- 
ried Inside  the  car  and  the  furnishings 
cleaned.  For  exterior  use  the  machine 
must  be   of  weatherproof  type.      Such  ma. 


>   by 


railroads    I 


parlor  and  private  ca._.  _. ._ 

also   for  day  coaches. 

American  Radiator  Co..  BI6-22  S.  Michi- 
gan Ave.,  Chicago,  III.     "Arco  Wand." 

At  wood  Vacuum  Machine  Co.,  128-30  N. 
Water  St.,  Rockford.   III. 

Bissell  Co..  The  b\.  Tmedo- Bissell  M'g. 
Dept.,  238  Huron  St..  Toltdo,  Ohio. 
"Bissell." 

Electrical  &  Specialty  Supply  Co.,  9  S. 
Clinton    St..   Chkajo.    ill. 

General  Compressed  Air  &  Vacuum  Ma- 
chinery   Co.,    St.    Louis,    Mo.       "Thur- 

Kent    Vacuum    Cleaner    Co.,     Inc.,     The, 

Rome.  N.  Y.     "vac   niL" 
Landers.  Frary  X,  Clark.  United  Vacuum 

Appliance    Division.    Connersville,    Ind. 


Sturtevant  Co.,  B.  F..  Damon  St.,  Hyde 
Park.   Boston.  Mass. 

Thurman  Vacuum  Cleaner  Co..  Pontlac 
Bldg.,   St.   Louis,  Mo.      "Thurman." 

United  Klectrlc  Co.,  The.  Canton.  Ohio. 
"Ohio-Tuec." 

VACUUM  CLEANERS.  STATIONARY.— 
Stationary  vacuum  cleaners  are  used  In 
large  office  buildings,  hotels,  club  houses. 
Institutions,  apartment  buildings  and  large 
residences.  Thev  consist  of  a  auction  imi 
and  motor  with  accessory  equipment  usu- 
ally mounted  in  the  basement  or  some 
other  suitable  place,  and  a  system  of 
iiiplng  to  provide  outlets  or  rather  Inlets 
on  each  floor  or  at  other  convenient  points. 
V  long  hose  Is  attached  by  means  of  a 
tight-fitting    coupling    to    any    outlet    and 


poses   in   the   different   rooms   neares 

outlet.      The   piping   system    must    be 

tight,  direct  and  of  sool  slie   to  mai 

ii  tali 

eliminates    all    the    dust,    as    it    is    all 

ried    out   of    the    room    and    deposited 

dust    box    in    the    basement    or    discharged 

some  cases  a  small   control   "witch   Is 

vided   near  each  outlet  so  that  the 

may    be    started    and    stepped    by    if 

control.     In   many   buildings   where 

cleaning    of    floor    and     wall    coverin 

done  and  ft  ts  desired  to  do  this  uno 

slvely    and    with    complete    freedom 

fron 

the  higher   installation  cost  of  "sue 
a    Cleaning    plant    is    well    warranted,    and 
It   Is   preferable   to   the   portable  or  semi- 
portable     types     of     cleaners.       The     slue 


Manufacturers; 

American   Radiator  Co.,   816-22   S.    Mlchl 

gan    Ave..    Chicago,    III.    "Arco   Wand.' 

Electric  Rotary  Machine  Co..   40  S.  Clin 


Clea 


Co.. 


Rome.  N.  Y. 
Knox  Co.,  George 

Pittsburgh.  Pa.     "Victor." 
LANDERS.    FRARY     &     CLARK.      New 

Britain,   Conn.     "Connersville." 
Srencer    Turbine      Co.,      The,      Hartford. 

Conn.      "Spencer." 
Sturtevant  Co..    B.    F..   Damon    St.,  Hyde 

Park,    Boston,    Mass. 
Thurman   Vacuum   Cleaner  Co.,   Pontlac 
Bldg..   St.   Louis,   Mo.      "Thurman." 

VACUUM       GLASS      CO Lynn.       Mass. 

Manufacturer  or  X-ray   tubes  and  vacuum 
glass  electrodes. 

VACUUM  LIGHTNING  ARRESTER.— 
(See  Arresters,  lightning,  telephone  and 
telegraph.) 

VACUUM  OIL  CO.— New  York.  N.  Y. 
Manufacturer  of  lubricating  oil.  Main  of- 
fice. 01  Broadway.  New  York,  N.  Y.  Branch 
offices,  Fisher  Bldg.,  Chicago.  111.;  Pitts- 
burgh. Pa.;  Minneapolis,  Minn.:  Phil- 
adelphia, Pa.;  Indianapolis,  Ind.;  Des 
Moines,  Iowa;  Detroit.   Mich. 

VACUUM  PUMPS.— See  Pumps,  vacuum, 
electric. 

VACUUM      SWITCHES.— See      Switches, 
pressure  or  vacuum  operated. 
VACUUM  TUBE — See  Electron  tubes. 
784 


VACUUM    WASHER    CO.,    THE,— Rl] 

Wis.       Ml ...... 

machines. 


Manufacturer    of    electric 


— Rlpon. 


Ohio.  1845,  and  died  in  i 
■91*0.  He  was  educated  at  the  Morrlatown 
Academy  in  New  Jersey  and,  after  leaving 
.school,  studied  medicine  for  two  years  with 
an  uncle.  He  learned  telegraphy,  and  for 
a  time  he  was  an  operator  in  New  To.  <. 
In  1868  he  became  telegraph  operator  and 
station  agent  of  a  stailoi.  oil  the  Union 
Pacific  Railway.  Later  he  became  a  rail- 
way mail  clerk,  and  In  1874  he  was  ad- 
vanced to  assistant  general  superintendent, 
and  from  1875  to  1878  he  was  general  su- 
perintendent of  that  service  at  Washington. 
In  1878  he  took  ihj  position  of  general 
manager  of  the  American  Bell  Telephone 
Co..  formed  to  e?;p'o<t  the  newly  invented 
telephone.  One  of  his  first  achievements 
was  to  establish  a  long-distance  ><  'ephonc 
line  between  Providence  and  Boston.  Upon 
his  Initiative,  Improvements  wore  made  in 
telephone  equipment  and  material  so  that 
it  was  not  long  before  long-distance  tele- 
phony was  widely  extended.  In  1886  Mr. 
Vail  resigned  as  general  manager  Of  Um 
American  Bell  Telephone  Co.,  and  was 
elected  first  president  of  the  American 
Telephone  &  Telegraph  Co.  He  resigned 
this  post  In  1887.  In  1893  he  made  a  trip 
to  South  America.  He  organised  an  e'ec- 
trie  street  railway  at  Buenos  Aire*  for 
British  capitalists  and  for  some  time  had 
his  headquarters  In  London,  .returning  to 
America  in  1304.  In  1307,  Mr.  Vail  again 
took  the  presidency  of  the  American  Tele- 
phone A  Telegraph  Co.,  holding  this  officii 
till  shortly  before  his  death.  He  was  slso 
an  officer  of  many  other  corporations.  To 
Mr.  Tail's  exceptional  organising  power 
and  to  his  farslghted  conception  of  uni- 
versal telephone  service  is  due  in  very  large 
measure  the  fact  that  telephone  develop- 
ment in  the  United  States  greatly  e -" 

that   in  all  of 


VALBESTINE.- 
stem  packing  manufactured  by  the  Gen- 
eral Asbestos  *  Rubber  Co..  27  Cuinher- 
land   St.,   Charleston,   8.   C. 

VALENTINE-CLARK  CO.,  THE.— Spo- 
kane Wash.  Producer  of  cedar  pi  lea, 
posts  and  tlei.  Business  established  1S88. 
President.  E.  L.  Clark;  secretary  ti:J 
treasurer.  X.  W.  Van  Dervoort;  sales  man- 
ager, Gilbert  Willson.  Main  office,  HO 
Peyton  Bldg.,  Spokane,  Wash.  Tarda. 
Minnesota  Prensier.  Minn  ;  St.  Maries, 
Idaho.  Branch  offices.  1003  Splter  Bldg., 
Toledo,  Ohio;  411  S.  Heurlxirn  St..  Chicago, 
HI.:   733  Security  lildg .  Minneapolis.  Mln». 

VALLEY  ELECTRIC  CO.— lBIB-*9  Con- 
necticut St..  St.  Louis.  Mo.  Manufacturer 
of  motors,  generators,  buffer.n,  etc.  Busi- 
ness established  1914.  President  and  gen- 
eral manager,  S.  A.  Whltten;  vloe-nreel- 
dent,  E.  C.  Rallman;  secretary,  ii.  M, 
Elliott;  treasurer,  H.  Elder:  sale*  man- 
ager, J.  F.  Jones.  Sales  representatives, 
D.  H.  HIndenach.  412  2nd  Ave..  E.,  Cedar 
Rapids,  Iowa;  E,  W.  Bruce,  1253  Monaduock 
Bldg.,  Chicago.  HI.;  C.  A,  Cotton.  »■>  Pearl 
St..  Boston.  Mass.;  J.  F.  Oerieman,  110 
S.  10th  St.,  St.  Louis,  Mo.;  U.  Jacob! .  uil 
Church    St..    New   Yora,    N.    Y. 

VALLEY  IRON  WORKS.— WlHuunsport, 
Pa.  Manufacturers  of  boiler  furnace 
grates,  hand-operated  stoker*,  etc. 

VALLEY  WASTE  MILLS.— La  Orange. 
Ga.  Manufacturer  ot  cotton  waste.  Busi- 
ness established  181  i.  Piesldont.  C.  V. 
Trultt;  vice-president,  K.  Y.  Austin:  sec- 
retary, J.  A.  Perry;  treasurer  and  sales 
manager,  Canon   J.   CalLttvev. 

VAL-U-LINE.— Tft3e   n*l<ie_  f«r  lighting 


•.-rated  valves  are  often  Installed  In  rather 
Inaccessible  Places  to  control  the  flow  of 
steam,  water  or  other  fiuj.is  tn  pines.  Yh«-y 
are  also  used  In  many  cases  to  permit 
easy  operation  of  large  valves  in  power 
plants,  also  In  bypasses  around  large 
valves.  One  Application  la  to  service 
pipes  where  steam  Is  furnished  by  a  cen- 
tral plant  to  commercial  or  Industrial 
buildings.  The  valve  is  located  right  at 
the  entrance  and  controls  the  flow  through 
the  meter.  The  push-button  control  In 
these   cases   may  be  located  In  any  room 
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One  of  the  commonest  methods  used  ta 
■crate  the  ralve  la  the  use  of  a  small 
otor    which    turns    the     valve     stem     by 

tuns  of  suitable    gearing-.      This    flljle    la 


solenoid   with 

j    valve    stem 

steps    of    several 


ratchet   devli 

llcii    permits 


obtained.  Other  prin 
audi  aa  a  small  mot" 
arranged  to  wind  up  or  r 
n  that  operates  a  valve  levi 


Vmerican    Thermostat     Co.,      226    Jelllfl 

Ave,,   Newark,    N.    J.      "Marvel." 
;rane   Co.,    SS6    S.    Michigan    Ave.,    Lhl- 

aSne?  Ltd.,   1280   St.    Patrick   St.,    Mon- 

(rosby  Steam  Gage  4  Valve  Co.,  Boa- 
ton,   Maa>.      "Crosby."  _,,,., 

'UTLEB-HAMMER      MFG.      Co..     THE. 

12th  St.   A  St.    Paul   Ave.     **" """ 

Wis.    "Dean." 

srsu™  o»,  o.  m„  .»  m„ 

waukee  Ave.,   Chicago,    III.      "Davis.' 
■ean  Ltd.,   Payne,    103    Park    Ave..    Nev 


ENERAL   'ELECTI 
tady,  N.  Y.    The  t. 


trolling  the  appli- 
cation of  brakes 
operated    by    com- 


controlling  the  flow 
of  fuel  fluids  to 
furnaces,  etc.  Thla 
valve   may   " 


tat  or  push  button.    Colls  ...  ....  -„.,.- 

lerclal  voltages  and  frequencies  can 
e   supplied.      For   connection    to    pines 

So-aajur^"-  8~  ■"*■  »•" 

<t  en  -Anderson  Valve  Specialty  Co., 
S14  Fulton  Bldg.,  Pittsburgh.  Pa. 
Golde  n  -  A  n  derson .' ' 

npfleld  Foundries  Co..  35th  and  Char- 
>tte  Sts..  Pittsburgh,  Pa. 
S.    B.    W.— Cochrane    Corp..    17th    St. 
id    Allegheny   Ave.,    Philadelphia,    Pa. 
Cochrane." 

kins  Bros.,  133  N.  Tth  St.,  Phlladel- 
ila.    Pa. 

ion      Regulator     ft      Engineering     Co. 
The,    135-53    Dagenals    St.,    Mon- 

•h  n;"N._B7,  "Can."  "Mc  Av  ity ""'  "World . ' 
berthy      Injector     Co..      12*2      Holden 
/e„   Detroit,  Mloh.     "Penberthy." 
:t    ft    Cady  Co.,  Inc.,   Hartford,   Conn. 
'    ft    C." 

Ih  Electric  Co.,  209  Parkhurst  St.. 
iwark,    N.   J. 

imlne  Commercial  Corp.,  120  Broad- 
ly.   New   Tork,    N.    Y. 

VES,  GATE,  GLOBE  AND  ANGLE 
le     valves     are     extensively     used     In 

Plants.  The  globe  valves,  the  moat 
in  In  use,  have  the  interior  divided 
vo  sections  by  a  wall  In  which  thi.. . 
circular  opening.  This  opening  ia 
or      opened     by    a     disk     which     '- 

or  lowered  into  the  opening  by 
stem.  The  gate  valve  cuts  off 
gs    of    the   pipes   Into   the   valve 

S'l«,       the      valve      being    closed    I 

by  a.  wedge-shaped  piece  attached 
stem  which  la  lowered  between 
opening's  so  as  to  close  the  valve; 
alves  are  used  mostly  With  large 
The    angle  valvea  differ  from  globe 

only-   in    that   the  pipes  entering  the 

re   at   an   angle  with  each  other, 
ifacturen: 
ly     Steam    Trap   Co..   The.    Albany, 

Y" 

te    Co..     Inc..    John    ft    William    Sts.. 
v    York,    N.   T. 
in    Co.,    The,  Warren.  Pa. 
-     Valve     Co.,    4067     Park    Ave.,    St. 

Ib.    Mo. 

•ve     Iron    A   Brass   Works.    3rd    and 

tndot    Sts.,    Dayton,   Ohio. 

>1       Brass     Works,  ■  Detroit.     Mich. 


Crane   Co.,    831   E 

cago.  III. 
Crane.    Ltd..    1280 

treal.  Que.  Can. 


Michigan   Ave.,   C hi- 
st.  Patrick   St.,   Mon- 


Valve   Co..   Bos- 

L _.       Crosby." 

Deflance  Facklesa  Valve  Co.,  431  S. 
Deai  born    St.,    Chicago.    III.      "Denance 

EdwaWvalve  4  Mfg.  Cck,  The,   1200  W. 

145th  St..  Eaat  Chicago,  Ind. 
Fort    Wayne    Engineering    &    Mfg.    Co.. 

Inc.,     6th     and     Harrison     Sts.,     Port 

Wayne,  Ind. 
Golden -Anderson     Valve     Specialty     Co., 

1214      Fulton      Bldg.,      Pittsburgh,      Pa. 

"Golden -Anderson." 
Griffiths   4   Son,   Jamea  A.,   1315-17    But- 

tonwood  St.,  Philadelphia.  Pa, 
Hempfleld  Foundrlea  Co..  3Eth  and  Char- 
lotte Bts..  Pittsburgh,  Pa. 
Illinois    Engineering     Co.,      Racine    Aye.. 

and  21st  St.,   Chicago.   111.     "Eclipse. 
Jenkins   Bros..    133   N.    7th    St.,    Philadel- 
phia, Pa. 
Kennedy  Valve  Mfg.  Co.,  The.  Water  St.. 

Elm  Ira.    N.    ¥. 
Lunkenheimer     Co..      The,    "Cincinnati. 

Ohio.         "Handy,"       "Clip."       "Victor, 

■■Ferrenewo,"    "High-Duty." 
McAvlty  ft  Sons.  Ltd..   T.,   King  St..    St. 

John,  N.  B..  Can.    "McAvlty,"   "World." 
McDonald    Mfg.     Co.,     A.     Y.,     Dubuque. 

McMann    ft    Taylor    Co.,     104     John    St.. 

New  Tork.   N.  Y.  __ 

Mueller    Mfg.   Co.,    Ltd..   W.    H„    Sarnla. 

Nasori'    Mfg'.     Co.,     11    Fulton     St.,     New 

Nelson' Valve  Co..  Chestnut  Hill.  Phila- 
delphia,  Pa.     "Nelson." 

New  Bedford  Valve  Mfg.  Co.,  New  Bed- 
ford. Mass.     "Whale  Brand." 

Oil   Well    Supply  Co.,    213-215    Water   St., 

Pittsburgh,   Pa.      "Oilwell." 
Page    Boiler    Co.,    B15-819    Larrabee    St.. 

Chicago.    111.      "Aaball." 
Penberthy  Injector  Co.,  1242  Holden  Ave.. 

Detroit.    Mich.      "Penberthy." 
Scott  Valve  Mfg.  Co.,  Detroit,  Mich. 
Victory  Mfg.  Co..  423C  Monadnock  Bldg., 

San   Francisco,    Cal.      "Victory." 
Walworth       Mfg.       Co,.       Boston.       Maas. 

Watson-Stillman    Co.,    The,    40    Dey    St., 

New    York,    N.   Y. 
Wheeler   Mfg.    Co..   C.    H.,    Lehigh    and 
Sedgley   Aves.,    Philadelphia.    Pa.      "O. 
H.  Wheeler."  _ 

Williams  Valve  Co.,  The  D.  T.,  Cincin- 
nati. Ohio. 
VALVES,  HIGH- PRESSURE.— Valves  ol 
this  class  are  made  In  many  of  the  stand- 
ard types.  They  are  very  ruggedly  con- 
structed of  such  materials  and  design  as 
to  resist  the  hlgh-preaaure  of  the  steam, 
water  or  other  medium  carried  in  the  pip- 
ing. Heavy  ribs  and  flanges  are  commonly 
provided  to  give  additional  strength  and 
very  special  boxes  and  glands  are  required 
to  make  the  valve  leakproof.  The  tendency 
to  use  high -pressure  steam  exceeding  200 
lbs.  per  sq.  In.  Iff  calling  for  suitable  high- 
pressure  valvea 
Manufacturers; 

:eam   Gauge    ft    Valve   Mfg. 


208    Camden    St.,    Boston.    Mass. 

......    John    &    William    Sts. 

New  York,  N.  Y, 

B runner  Mfg.  Co.,  Broad  A  Gilbert  Sts.. 
Utica,  N.  Y. 

Buckeye  Iron  ft  Brass  Works,  3rd  S 
Wyandot  Sts.,  Dayton,  Ohio. 

Burdctt  Mfg.  Co.,  308  St.  Johna  Ct..  Chi- 
cago, III. 

Burroughs  Co..  Charles,  141-149  Com- 
merce St.,  Newark,  N.  Y. 

Burrowa  Mfg.  Co..  York,  Pa.     "Burrows." 

Cash  Co..  A.  W.,  Decatur,  111. 

Champion  Pneumatic  Machinery  Co.,  140! 
Michigan  Ave.,  Chicago.  III. 

Crane  Co.,  836  S.  Michigan  Ave.,  Chicago. 

m. 

Crane.  Ltd..  1280  St.  Patrick  St..  Mon- 
treal, Que..  Can. 

Crosby  Steam  Gage  &  Valve  Co.,  Boston, 
Mass.      "Crosby." 

Defender  Automatlo  Regulator  Co.,  St. 
Louis,  Mo.     "Defender." 

Edward  Valve  &  Mfg.  Co.,  The,  1200  W. 
146th  SL,  Eaat  Chicago,  Ind. 

EqulttuH-rn  Control  Corp.,  13  Tillary  St., 
Brooklyn.  N.  Y. 

Go!  den -Anderson  Valve  Specialty  Co.,  1214 
Fulton  Bldg.,  Pittsburgh.  Pa.     "Qoldon- 


Hempfleld  Foundries  Co.,  36th  ft  Char- 
lotte Sts..  Pittsburgh.  Pa.  __ 

Hydraulic  Press  Mfg.  Co.,  The,  384  Lin- 
coln Ave.,   Mount  Gllead.   Ohio. 

Illinois  Engineering  Co..  Racine  Ave.  ft 
21st  St.,  Chicago,  IU.     "Eclipse." 


Ave.,    Newark,    N.    J. 


Jenkins    Bi 

phia.  Pa. 

Kennedy  Valve  Mfg.  Co.,  The,  Water  St., 

Elmira."N.  Y.  mt_ 

Lunkenheimer  Co.,  The.  Cincinnati.  Ohio. 
Manning.  Maxwell  ft  Moore,  Inc.,   119  W. 

10th  St.,   New  York,  N.  Y.     "Hancock." 
McAvlty  ft  Sons,   Ltd.,    T.,  King  St.,    St. 

John.  N.  B.,  Can.  "McAvlty."  "World." 
Mueller   Mfg.    Co..    Ltd.,    W.    H..    Sarnla. 

OnL,  Can. 
National    Regulator    Co..    The.    208-12    S. 

Jefferson  St.,  Chicago,  Bl. 
Oil    Well    Supply  Co.,    218-216    Water   St., 

Pit  tabu  rgh,   Pa. 
Penberthy  Injector  Co.,  1341  Holden  Ave., 

Detroit.  Mich.     "Penberthy." 
Pierce,    Butler   ft    Pierce   Mfg.    Corp..    282 

James  St.,  Syracuse,  N.  Y. 
Pittsburgh    Valve.    Foundry    ft    Construc- 
tion Co..  Pittsburgh,  Pa. 
Strong,    Carlisle    A    Hammond    Co..    The, 

Cleveland.  Ohio.     "5.  C.  ft  H." 
Victory  Mfg.  Co.,  423C  Monadnock  Bldg., 

San   Francisco,  Cal.     "Victory." 
Watts  Regulator  Co..  252  Lowell  St.,  Law- 
rence,  Maas.      "Lawrence." 
VALVE8,      MISCELLANEOUS.— Only      a 
few  of  the   more  common  or  general-pur- 
pose   valves    most    widely    used    In    power 
plants    have    been    separately    Hated.      Tho 
more   special   valves,   such  as   atmospheric 
relief,    back -pressure,    blow  off.    check,    non- 
return,  reducing,  etc.,  are  Included  In  this 
classification. 
Manufacturers: 
American    District    Steam   Co..    N.    Tona- 

wanda.  N.  Y.     "Adsco."   * 
American    Steam    Gauge    ft    Valve    Mfg. 

Co..    208    Camden    St.,    Boston,    Maso. 

"American." 
Anchor    Packing    Co.,    Lafayette    Bldg., 

Philadelphia,  Pa. 
Aterite   Co..   Inc..   John   ft  William   S,ts.. 


Chester.  Pa. 

Birch  Pump  Valve  Co.,  1521-1523  Sedg- 
wick St.,  Chicago,  111.     ("Birch"  pump.) 

Boston  Belting  Co.,  80  Etmwood  St..  Bos- 
ton, Mass. 

Brandt,  Randolph,  70  Cortland t  St.,  New 
York.  N.  Y. 

Buckeye  Iron  ft  Brass  Works,  3rd  ft 
Wyandot  Sts.,  Dayton,  Ohio. 

Burroughs  Co.,  Charles,  141-148  Com- 
merce St..  Newark,  N.  J. 

Cash  Co.,  A.  W.,  Decatur,  111. 

Cramp  &  Sons  Ship  ft  Engine  Building 
Co.,  William,  I.  P.  Morris  Dept.,  Rich- 
mond ft  Norrla  Sts..  Philadelphia,  Pa. 
("Johnson"  hydraulic  work.) 

Crosby  Steam  Gage  ft  Valve  Co.,  Boston, 
,. —       ,„t..i — . — e.,    i,iOWO[[_    "Bran- 


Mass. 


Davis  Regulator  Co.,  G.  M„  420  Milwau- 
kee Ave.,  Chicago,  111.     "Davis."' 

Eastern  Brass  Works,  221-JS  13th  Ave., 
Newark,  N.  3. 

Edward  Valve  ft  Mfg.  Co.,  The,  1300  W. 
145th   St..   East  Chicago,    Ind. 

Elliott  Co.,  Frick  Bldg.,  Pittsburgh.  Pa. 
"Saber." 

Equltherm  Control  Corp.,  13  Tillary  St., 
Brooklyn,  N.  Y. 

Everlasting  Valve  Co.,  2  Rector  St.,  New 


New  York,  N.  Y. 
Fisher  Governor  Co..   The,   Marshalltown , 

Iowa.    "Fisher." 
Ford    Regulator    Corp.,    405    Broome    St., 

New  York,  N.  Y. 
Foster    Engineering    Co.,    109-117    Monroe 

St..  Newark.  N.  J. 
Goodyear    Tire    ft    Rubber    Co.,     11*4    B. 

Market  St.,  Akron,  Ohio. 
Hempfleld    Foundries    Co.,    35th    ft    Char- 
lotte  Sis.,   Pittsburgh,  Pa. 
Hill  Pump  Valve  Co.,  4801  Belmont  Ave., 

Chicago.  Ml.     "Hill." 
Homestead  Valve  Mfg.  Co.,  134  tth  Ave.. 

Homestead,  Pa. 
Hydraulic  Engineering  Works,  708  Fulton 

St..  Chicago.  III. 
Illinois   Engineering   Co.,    Racine    Ave.    ft 

21st  St.,  Chicago,  III.    "Eclipse." 
Jenkins    Bros.,    133    N.    7th   St.,    Philadel- 


phia, _  ... 


e  Mfg.  Co..  The,  Water  E 


,  Google 
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Kerr  Engine  Co..    Ltd..  The.  Walkervllli 

Ont.,  Can.     (Brass  and   Iron.) 
Kttts  Mfg.  Co.,  Oswego,  N.  Y.     "Kitts." 

Lonergan    Co..    J.     E.,    211-215    Race    St.. 

Philadelphia,  Pa. 
Lunkenhelmer  Co..  The.  Cincinnati.  Ohio. 

McAvity   &    Son's,    Ltd..   T..   King  St.,   St 

John,  N.  B..  Can.     "McAvity."  "World." 

McDonald     M(g.     Co.,     A.     Y.,     Dubuque, 


Iowi 


Mf<; 


W.     H.,    Sarnlft. 


_  _...  Chicago.  III.     ' 

National  Valve  &   Mfg.  Co.. 

tlon.  Pittsburgh,  Pa.    "Navco." 
Nelson  Valve  Co..  Chestnut  Hill,  Phlladel- 

Oil   Well    Supply   Co.'.    213-216    Water  St. 

Pittsburgh.  Pa. 
Page    Boiler    Co. 


1    Larrnbee    St, 


Penberthy    Injector    Co.,     Ltd..     Windsor, 

Ont..  Can.    "Compodlsk." 
Pierce.    Butler   A    Pierce    Mfg.    Corp..    281 

James  St.,  Syracuse,  N.  Y. 
Pittsburgh    Valvr.,    Foundry    A    Construc- 
tion Co.,  Pittsburgh.  Pa. 
Powell  Co.,  The  William.  Cincinnati,  Ohio. 

"White  Star." 
Power     Turbo -Blower     Co.,     347     Had  I  sun 

Ave.,  New  York.   N.  Y. 
Richardson-Phenlx      Co.,      124      Reservoir 

Ave.,  Milwaukee,  Wis.     'NoKut." 
Roots  Co..  The  P.   H.   &  F.  M..  Conners- 

vllle.  ]nd. 
Sarco  Co..  Inc..  229  Broadway.  New  York, 

N.  Y.     "Sarco." 
S-C    Regulator    Mfg.    Co.,    The.    Fostorla. 

Ohio.     "S-C.'- 
3chutte   &    Koerting  C 

St.,  Philadelphia.  Pa. 
Squires    Co..    The    C.    B..    E,    40th    St.    A 

Kelley  Ave..  Cleveland,  Ohio. 
Strong,    Carlisle    &     Hammond    Co..    The. 

Cleveland.  Ohio.     "S.  C.  A  K." 
Union   Water  Meter  Co..   13   Herman   St.. 

Worcester.  Mass      "t?n!on." 
United    States   Atr    Compressor    Co..    5300 

Harvard  Ave..  Cleveland.  Ohio.     "U.  S." 
■needle,    balanced   check  and  safety. 
Victory  Mfg.  Co..   423C  Monadnock  Bids., 

San  Francisco.  Cnl.     "Victory  " 
Watson   &   McDaniel  Co.,    160  N.    Tth   St., 

Philadelphia,  Pa. 
Watson.  Frye  Co.,  Ltd.,  213-22!  Front  St., 

Bath.  Me. 
Yarnall- Waring       Co.,       Mermaid       Ave., 

Chestnut  Hill.  Philadelphia,  Pa.     "Yar- 

VALVES.  RADIO.— See  Electron  tubes. 

VALVES,  RELIEF.— Relief  valves  are 
used  in  hydraulic  power  plants  having  long 
feeder  pipes  or  penstocks.  They  are  ar- 
ranged to  open  with  a  slight  excess  or  the 
penstock  pressure  but  close  very  slowly 
Their  purpose  Is  to  avoid  accidental  eieoss 
pressures  and  also  that  produced  In  the 
penstock  by  rapid  closing  of  the  turbine 
gates.  They  are  also  used  in  connection 
with  needle  nozsles.    (Also  see  Water  ham- 

VALVES,  SAFETY  AND  THROTTLE.— 
Safety  valves  are  such  as  are  designed  to 
automatically  u]>cn  when  the  pressure  in 
the  tine  exceeds  a  predetermined  value. 
This  is  accomplished  by  holding  the  valve 
In  the  closed  position  by  weights,  usually 
.hrough  a  lever,  or  by  a  spring,  the  pres- 
■n  the  line  raising  the  valve  against 
weight  or  spring.  Throttle  valves  are 
valves  used  on  turbines  and  engines 
ontroJlng  the  steam  entering  the  unit. 
■  are  often  of  special  design.       • — ' 


208  Camden  St.,  Boston.  Mass.     "Amer- 

Aahion  Valve  Co.,  Boston.  Mass.  "S.  S. 
T.",    "Aahton." 

Aterlte  Co.,  Inc.,  John  A  William  Sts., 
New    York.   N.    Y. 

Buckeye  Iron  A  Brass  Works.  3rd  A 
Wyandot  Sts.,   Dayton.   Ohio. 

Champion  Pneumatic  Michlnery  Co.,  140* 
Michigan  Ave.,   Chicago.   111. 

Conaolldnted  Safety  Valve  Co..  IIS  W 
40th  St..  New  York,   N.  Y. 

Crane  Co..  836  S.  Michigan  Ave.,  Chi- 
cago.  111. 

Crane.  Ltd..  1280  St.  Patrick  St.,  Mon- 
treal.  Que..   Can. 

Crosby  Steam  Cage  A  Valve  Co.,  Bos- 
ton,   Mass.      "Crosby." 

Edward  Valve  A  Mfg.  Co.,  The,  1200  W. 
14Sth  St.,  East  Chicago,  Ind. 


Fisher  Governor  Co.,  The.  Marshalltown 
Iowa.     "Fisher." 

Fort  Wayne  Engine*  ring  A  Mfg.  Co.. 
Inc.,  6th  A  Harrison  Sts,,  Fort  Wayne, 
Ind. 

Hempfleld  Foundries  Co.,  35th  A  Char- 
lotte Sts.,  Pittsburgh.   Pa. 

Holland  Trolley  Supply  Co.,  The,  1821  E. 
43rd  St..  Cleveland.  Ohio. 

Hydraulic  Press  Mfg.  Co..  The.  381  Lin- 
coln Ave.,  Mount  Ollead.  Ohio. 

Jenkins  Bros.,  133  N.  7th  St.,  Philadel- 
phia, Pa. 

Kennedy  Valve  Mfg.  Co..  The.  Water  St. 
Elm  Ira.   N.    T. 

Lonergan  Co.,  J.  E.,  211-216  Race  St., 
Philadelphia,    Pa. 

Lunkenhelmer  Co.,  The.  Cincinnati,  Ohio. 

Manning  Maxwell  A  Moore.  Inc..  lis  W 
40th   St.,   New   York.   N.    Y.      "Consoli- 

Mason  Regulator  A  Engineering  Co., 
Ltd.,  The.  136-63  Dagenals  St.,  Mon- 
treal,   Que.,    Can. 

McAvity  A  Sons,  Ltd..  T„  King  St..  St. 
Johns.      N.      B.,      Can.        "McAvity", 

McDonald     Mfg.     Co..     A.     Y.,     Dubuque. 

McRae'    A     Roberta     Co.,     The,     Detroit, 

Mich. 
Scott    Valve    Mfg.    Co..    Detroit,    Mich. 

"Ooldsmith",  "Orme." 
VAN.— Trade  name  for  expansion  shield! 
manufactured  by   the  Van   Expansion   Bolt 
Mfg.    Co.,   63   W.    Jackson   Blvd.,    Chicago, 

ni. 

VAN.BRIQCJLE  TILE  4  POTTERY  CO., 

T  H  E  .—Colorado  Springs,  Colo.  Manufac- 
turer of  portable  electric  lamps  and  potteiy 
lamp  bases.  Business  established  1898. 
President,  Ira  Lettls;  vice-president,  A.  E. 
Lewis;  secretary  and  treasurer,  J.  H. 
Lewis;  general  manager.  A.   F.  Uresa. 

VAN  CLEEF  BROS.— 71th  St.  A  Wood- 
lawn  Ave.,  Cnicago,  III.  Manufacturers  of 
friction  tape  and  soldering  paste. 

VAN  CORN  ELECTRIC  TOOL  CO.— 
Cleveland,  (Jhio.  Sianufacturer  of  motor- 
driven  reamers,  portable  drills  and  grind- 
ers. Main  office.  2378  Woodhlll  Rd..  Cleve- 
land. Ohio.  Branch  offices,  New  York,  N. 
Y.;  Buffalo,  N.  Y.;  Pittsburgh,  Pa.;  637  S. 
Dearborn  St..  Chicago.  III.;  Cincinnati. 
Ohio;  Chattanooga,  Tenn.;  Denver,  Colo.; 
Los  Angeles,  Cal.;  San  Francisco,  Cal.; 
Seattle,  Wash.;  Milwaukee,  Wis.;  St.  Paul, 
Minn.;  Philadelphia,  Pa.;  Boston,  Mass.;  St. 
Louis,   Mo.;    Detroit,  Mich. 

VAN  EXPANSION  BOLT  MFQ.  CO.— 63 
W.  Jackson  Blvd..  Chicago.  111.  Manufac- 
turer of  expansion  shields,  etc.  Business 
established  1910.     C.  B.  Van  Antwerp,  sole 

VAN  NORT  CARBON  BRUSH  CO.— 1214 
Olive  St..  St.  Louis,  Mo.  Manufacturer  of 
self- lubricating  carbon  brushes.  Business 
established    1908.     E.   C.  Van   Nort,   owner. 

VAN  OS  DEL.— Trade  name  for  electric 
hair  cutters  manufactured  by  the  Blom- 
feldt  A  Rapp  Co.,  108  N.  Jefferson  St.. 
Chicago,  III. 

VAN  SIC KL EN.— Trade  name  for  speed- 
ometers manufactured  by  the  Stewart- 
Warner  Speedometer  Corp..  1828  Dlversey 
Pkwy.,  Chicago,   III. 

VANADIUM.— Symbol  V;  at.  wt.  61.  A 
rare  metal  produced  chiefly  as  ferro- vana- 
dium, but  also  "  .. 


telephone  or  telegraph  line  or  other  multi- 
conductor   cable.    Iiv   using-   the    Whi-atatone 


ladiui 


It  is 


principally  in  vanadium  steel.  It  Is 
obtained  by  reducing  the  oxide  In  electric 
furnaces  or  by  the  Thermit  process. 

VANCOUVER  ASSOCIATION  OF  ELEC- 
TRICAL CONTRACTORS  AND  DEALERS. 
—President,  W.  W.  Fmair,'802  Hastings 
St.,  West  Vancouver.  B.  C;  secretary- 
treasurer,  R.  G.  Hargreaves,  422  Pacific 
Rldg.   Vancouver,  B.   C. 

VAPOR  LAMPS.— See  Lamps,  mercury, 
vapor,     etc. ;     Lamps,    vapor,     Moore     tube, 

VAPORPROOF  FIXTURES.— See  Fix- 
jres,  lighting,  marine,  water-tight  and 
vaporproof. 

VAPORSPRAY.— Trade  name  for  pneu- 
matic paint  spraying  brushes  manufac- 
'■lred    by    the    Impulse    Tank    Co.,    2820    N. 

irlng  Ave.,  St.  Louis.  Mo. 

VARIOMETERS,  RADIO— A  continuous- 
ly variable  Inductance,  used  in  radio  clr- 
'■'■■*-  II  usually  consists  of  a  movable  coll 
t  part  of  a  spherical  surface  which 
in  old  a  a  slmi'ar  fixed  coll,  thereby 
varying  the  flux  Interllnkage. 

VARLEY  LOOP  TEST.— A  testing  meth- 

1  used  In  locating  a  cross  or  ground  In  a 

Til 


Of      I 


■d  and  the  other  connected  to  the 
junction  of  the  ratio  arms  on  the  bridge. 
The  rheostat  arm  thus  Includes  the  resist- 
ance of  the  faulty  line  to  the  fault,  while 
the  unknown  aim  Includes  the  good  wire 
and  the  resistance  of  the  faulty  line,  be- 
yond  the   fault. 

VARNISH,  INSULATING.  —  Insulating 
varnishes  are  divided  Into  two  classes;  bak- 
ing varnishes,  which  harden  by  oxidation 
when  heated  artificially,  ar.d  air -drying 
varnishes  which  harden  by  evaporation  of 
the  solvent  without  the  application  of  heat. 
Baking  varnishes  are  superior  as  Insulat- 


s  the 


.    the 


lelectilc 

length  of  the  baking 


exposure  to  extreme  heat  conditions  than 
a  hard  Aim.  Varnishes  used  for  Impreg- 
nating windings,  etc.,  are  frequently  com- 
posed of  linseed  oil  with  a  resinous  base. 
In  these  varnishes  the  drying  action  takes 
place  by  the  evaporation  of  the  volatile 
solvent  and  then  the  oxidation  of  the  lin- 
seed oil  and  gum.  Other  varnishes  which 
do  not  have  (julte  as  high  a  dielectric 
strength  replace  the  gum  base  by  aaphalt- 
um.  When  used  for  treating  paper  and 
ladles,  the  varr.lsh  usually  has  linseed  oil 
and  a  gum  base,  although  in  some  cases 
linseed  oil  alone  Is  used.  There  are  many 
forms  [if  varnishes  and  many  compounds 
of  similar  nature  manufactured  under  va- 
rious trade  names.  In  general  they  are 
oil  and  waterproof,  not  affected  by  ordi- 
nary acids  or  gases  and  are  heat -resist- 
ing to  a  certain  degree. 

Manufacturers: 

American  Dl- Electrics,  Ltd.,  71-76  W. 
Broadway,   New  York.  N.  Y. 

Barrett  A  Co.,  H.  u,  233  W  Lake  St.. 
Chicago.  III. 

Bartlc-tt.  Inc..  H.  N.,  19  Park  PI.,  New 
York,   N.  Y. 


:-noliu 


Co.. 


331    ' 


i    Ave., 


Pitts- 


burgh, Pa. 
Berry  Bros.,   Detroit,   Mich. 
Biillngs-Chapln     CO.,     The.    1163    K.     40th 

St.,  Cleveland,    Ohio.      "Bllchaco". 
Binswanger  A  Co..  B..  829-835  N.  3rd  St.. 

Philadelphia,    Pa.      "Tomlac," 
Brach    Mfg.    Co.,     L.    S.,     127-129    Sussex 

Ave.,   Newark,  N.  J.      "Vltolac" 
California  Paint    Co.,    11th.    12th    A   Pine 

Sts.,    Oakland,    Cal.      "Averlll." 
Caiman    A    Co.,    Emil.     100    William    St., 

New  York,  N,  Y.      "Stlc-Lac." 
Canadian   General  Electric  Co..    Ltd-.    21* 

King  St..  W..  Toronto,  Ont..  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford    A    Myler    Sts.,    Hamilton.    Ont., 

Can. 
Chase,   Roberts  A   Co.,   West  Ave.   A    6th 

St.,   Long  Island  City,  N.  Y. 
Cochrane     Chemical     Co.,     432     Danforth 

Ave.,   Jersey  City,   N.  J. 
Columbus  Varnish   Co.,   The.    204  Coxalns 

St.,   Columbus,   Ohio.     "Columbus." 
Condenslte  Co.  of  America,  Grove  St     A 

Erie  R.  R.,  Bloomfleld,  N.  J. 
Crosby  Steam  Gage  A  Valve  Co.,  Boston 

Miss.     "Crosby." 
Dielectric  Mfg.  Co..  St.  Louis.  Mo.     "Dle- 

lac".    "Dlelectrol".    "Woodman's" 
Dolph  Co.,  John  C  108  Emmett  St.,  New- 
ark.   N.    J.       "Untversalak,"     "Thermo- 

lak,"    "Chlnalak." 
DOWNEY   CO..    OILBERT   H„   7   S.   17th 

St.,    Philadelphia.    Pa, 
Electriclnsulation   A   Varnish  Co..    Ltd.. 


Chicago.   III.     (Shellac  varnish.) 
General  Bakellte   Co.,   2  Rector  St.,   New 

GENF.RAL     ELECTRIC     CO..      Kchener- 

tady,  N.  Y.     CSee  adv.  pages  1203-1223.) 

Globe  Chemical   Co..  T27   Rldgeway  Ave 

Cincinnati.     Ohio. 


Impervl 


Metal   Corp.,   421    Wood    St., 


INTF.RNATIONAL  PUNT  COPP .  St 
Louis.  Mo.  "Inco  Inaullte."  (See  dis- 
play adv.  page  1320.) 
IKvrXGTON  VARNISH  AND  INSULA- 
TOR CO..  Irvlngton.  N.  J.  "Irvlngton" 
Insulating  varnishes  are  of  the  highest 
grade.  Furnished  in  black  or  yellow— 
rying    and     baking.       See     display 
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Idgonda  lift-  Co.,   The,    Sheridan    Ave.. 


vap",  "Handylac." 
Mi™  IimuIl'w  Co.,    68   Church    St..    New 

YorK  N.  V.    "M.  I.   C".   "Llnolac." 
Mica   Insulator   Co,,    Victorlavllle,     Que., 

Cm. 

Jllea   Mfg.   Co.,   The.    13S    Johnson    St., 

Brooklyn,  N.  T. 
UltcheU-kand   Mlg.    Co.,    18    Vesey    St., 

Sen  York,  N\  Y.     "Shield  Brand." 
VBrlen     Virnlih     Co..      Washington      A 

Johnson  Sis.,  South  Bend    In/1. 
'sterson -Sargent  Co..  Cleveland,  Ohio, 
'[ttsburgh    Insulating    Co.,     116-100    43rd 

St.,  Pittsburgh,  Pa.    "Pico." 

reston  Mica  Co.,   Robert   K..    804   Ho- 

nadnock  Block,  Chicago.   III. 

Wenman  M'e.  Co..   Ltd..   Franklin.   Pa. 

"Acid  an/  Alkali  Proof  Coating." 
onerlson  Chemical  Co.,  Cleve'and,  Ohio. 
"Insulac." 

libera  Id    Co..    96    Mad  In  on     Ave..     New 
York.  X.  Y.     "S-P-C." 
:hencctsdy    Varnish    Co.,    Schenectady, 

lerwln -Williams    Co..     601     Canal     Rd., 

Cleveland,    Ohio.       "AJan." 

indarrt   insulation    Co.,    Rutherford,    N. 

indani  Varnish   Works,    90   West   St., 
few    York,    N.   T, 

■rllng  Varnish  Co.,    The.    536-8    Fulton 
Iklg.,    Pittsburgh,    Pa.      "Sterling." 
:h  Bros.,  320  6th  Ave.,   New  York.  N. 


New    Bruns- 
3  Dudley 


ion    Clay    Products 

■ick.   N.  J. 

S.  Gutta  Percha  Paint  Co., 

tax    Co..    Bridgeport.    Conn. 

■STINUHorSE    ELECTRIC    A    MFG. 

0..    East    Pittsburgh,    Pa.      (See    Ufa- 

ny  adv.   pages    1395-1403.) 

iser  A  Co.,  William.    196  William  St., 

•w  York,  N.  Y. 

(NISH     PROTECTIVE,   —   Protective 

hes  or  finishing  varnishes,  while  the- 


'tics  and 


I    above 

njiul.it 


ertlef 


but    1 


it  of  insulating  varnish  again! 
e  and  oil  and  provide  a  smooth  stu- 
nt  may   readily   be   cleaned   of   o 


H.   N..   19  Park   PI..  New 


rh.   Pa. 

,'d-Chnnln    Co..    T 
Cleveland,  Ohio. 


York,    N.   Y. 


i    General    Electric  Co..  Ltd.,   112 
dt..    W..    Toronto,   Out,.  Can. 
ne     Chemical      Co..      432    Dan  forth 

Jer.-ev   City.  N.  J.  " 
>u-    Varnish   Co.,   The.    311   CoTilns 
Columbus'.    Ohio.      "Columbus." 
rlc   Mfg.    Co..  St.  Louis.  Mo 
Co..     John     C.     1(8     Emmett    St. 
rk.    N.    J. 

Chemical    Co..   737  Ridge  wav   Ave.. 
inatl,    Ohio. 

ous    Metal    Corp.,    431    Wood   St.. 
lursftl,     Pa 

-Rand      Mfg.    Co.,    18    Veaey    St., 
York,    N.    T.      "Shle'd    Brand." 

Varnish  Co,.  Che-tnut  A  Me- 
ier Sto.,  Newark.  N,  J.  "Unl- 
h." 

Varnish      Co..      Washington      A 
>n    Sts..    South  BejM.  Ind. 
-Wlllinma     Co..      001      Canal    Rd.. 


irk.    N.    Y. 


I     Color    &    Chemfra 

i     St..     New   York.    N.    I. 

a..  320  6th  Ave.,  New  York,  N.  Y. 

OHOtlSE    ELECTRIC    A    MFG 

iet    Pittsburgh,  Pa.    (See  display 

leTea     1395-1402.) 

■4ED      CAMBRIC— See    Cambric. 

nsulating. 

IED      CAMBRIC     CABLES.-  See 

iohed    cable.  Insulated. 

IEO        TAPE.— See     Tape,      var- 


VARYLITE.— Trado  name  for  lamp-re- 
duclng  pull  sockets  manufactured  by  the 
Tremont  Products  Co.,  216  High  St.,  Bos- 
ton, Mass. 

VATER. — Trade  name  for  power  plant 
apparatus  manufactured  foy  the  Power 
Plant  Specially  Co.,  Monad  nock  Block, 
Chicago.    111. 

VAUQHAN  CO.— 130-740  N.  Franklin  St.. 
Chicago.  Hi.  Manufacturer  of  motor-driven 
bone  and  meat  aaws.  President.  Jay  W. 
Vaughan;  general  manager.  Leslie  W. 
Winter:  secretary.  John  H.   Miller. 

VAUGHN— Trade  name  for  post  hoi« 
augers  manufactured  by  Iwan  Bros..  1503 
Prairie  Ave..   South  Bend.  Ind. 

VAUGHN  MACHINERY  CO..  THE.  — 
Cuyahoga  Falls.  Ohio.  Manufacturer  oi 
motor-driven  rubber  working  machinery. 
wire  drawing  machines  and  Insulating 
compounds.  President.  C.  W.  Vaughn; 
retary.  L.  A.  Vaughn. 

VAULTS,    BATTERY.— See    Wells, 
wav  signal  battery. 

VAULTS.    CABLE,— See   Manholes. 

VAWTER.— Trade  name  for  Indicating 
ohmmeter  and  rail  bond  tester  manufac- 
tured bv  the  Thompson  Levering  Co.,  S27 
Arch   St..   Philadelphia.   Pa. 

VAZE  LITE.— Trade  name  for  lamp 
adapter  manufactured  by  James  3.  Penne- 
father.  368  W.  43rd  St..  New  York.  N.  Y. 

V-B..  -Traill*     name     for    balata     belting 
manufacturer!  by  the  Victor  Balata  *  Tex- 
Reltirg  Co..  38  Murray  St..  New  York. 


N.   Y. 


.   B.   M.  CO.- 


.     .         .  _  ,_en  Ave..  Chicago 

in.  Manufacturer  of  electric  washing  ma- 
chines. President,  A.  E.  Bond;  secretary. 
G.  A.   Mowrer:  sales  manager.   H.  C.  Ck>- 


Machine  Co..    LaPorte.   Ind. 

V  C. — Trade  name  for  cedar  poles  pro- 
duced bv  the  Valentine -CI  ark  Co..  610 
Peyton  Bldg,.  Spokane,  Wash. 

VE-LU-SO.— Trade  name  for  commer- 
cial lls'htlng  unit  manufactured  by  the 
King  Mfg.  Co..  St.  Joseph.  Mo. 

VECO. — Trade  name  for  transformers 
manufactured  by  the  Viking  Electric  Co.. 
160-152   Chambers   St.,   New    York,    N.   Y. 

VECTOR.— A  vector  is  a  line  whose  mag- 
nitude, or  length,  and  direction  represent 
a  phvslcal  quantity.  Vectors  are  combined 
by  the  force  -para  11  elogram  principle.  In 
ihe  Clock  diagram  the  lines  representing 
the  maximum  valuea  of  current  and  e.  m. 
f.  are  vectors.  Since  the  fluctuation  of 
alternatlne  currents  Is  well  represented 
by  the  protection  of  the  vector  when  It  Is 
rotated,  such  vectors  are  called  rotating 
vectors.  If  two  alternating  e.  m.  f.'s  are 
<n  m>riea  hut  differ  in  phase  bv  an  angle 
8,  their  sum  Is  the  diagonal  of  a  parallelo- 
gram of  which  the  two  e.  m.  f.'s  are  the 
adjacent    sides.      Analytically   this   Is 

Bl^v'E,,-I-B,'+310,E,    cos    O 
where  F,  and  E-  are  the  component  e.  m. 
f.'s    and    ft    Is    the    phase    difference.      The 
same   relation    holds   for   currents    that  ale 
out  of  nhnse. 

VECTOR  QUANTITIES.— Vector  quanti- 
ties are  nhvstcal  ciuantltles  that  have  both 
magnitude  and  direction,  such  as  velocity, 
force,  etc.  Vector  quantities  mav  be  ropre-' 
sented  by  Vectors:  electric  currents  and 
e.  m.  f.'s  are  nor  true  vector  ouantitles  In 
the  light  of  _  modern  theories  of  electricity. 


but    i 


fietic    and    . 


trie    Int 


ntlties.  Vectoi 
resenting  alternating  currents  because  the 
protection  of  the  rotating  vector  fluctuates 
In  the  same  manner  as  the  sinusoidal  alter- 

VEEDER  MFQ.  CO.— Sarm.nl  A  Garden 
Sts.,  Hartford.  Conn.  Manufacturer  of 
automatic  counters,  file  castings  and  tach- 
ometers. Business  established  1996.  Pres- 
ident. C  H,  Veederr  secretarv.  H.  W.  Les- 
ter: treasurer.  D.  J.  Post;  office  manager. 
C.  G.  Allyn. 

VEGETABLE  PEELERS.— See  Parers 
and   peelers,   vegetables  and   fruit,    mo  tor  - 

VEHICLE,    ELECTRIC— The   term   elec- 
tric vehicle  Is  used  to  designate  a  passen- 
■  automobile  that  la  pro- 


pelled bv  an 
energy  from 
"battery-'driv. 


electric    motor    derlvlni 
storage  battery.     The  term 
n"  vehlele  is  sometimes  used. 


VEHICLES,  ELECTRIC,  COMMERCIAL, 
LIGHT  AND  MEDIUM-DUTY.— Thia  type 
of  car  Is  extensively  used  1" 
service     bv     c" L  ' 

Ice 


and    t 


Jtations.    laundries,    etc.      Its    ability 

to  "pick  up"  rapidly  makes  It  especially 
desirable  where  traffic  Is  congested,  as  In 
the  larger  cities.  Where  the  stops  are 
many  and  the  hauls  short  It  Is  more  eco- 
nomical than  the  gasoline  truck.  The 
usual  limiting  mileage  is  about  50  miles 
and  as  the  average  dally  run  of  city  de- 
livery trucks  Is  about  35  miles  tbey  oper- 
ate well  within  their  limit  on  a  dally 
charge.  Where  It  Is  desired.  It  is  possible 
to  obtain  a  longer  run  and  greater  speed 
by  means  of  a  boosting  charge.  If  the 
batteries  are  alkaline  type  or  thin-plate 
lead  type  the  charge  given  In  one  hour 
will  give  them  a  large  part  of  their  full 
capacity.  For  the  heavier  duty  trucks, 
especially  those  of  2  tons  capacity  and 
over,  see  Trucks,  electric,  or  storage  bat- 
Manufacturers: 

linghusen    Ave..    Newark,    N.    3. 

Commercial    Truck    Co.    of   America,    5th 
St.   A   Hunting  Park,  Philadelphia,   Pa. 


"C-T. 

Couple -Gear     Freight -Wheel 
"     '  ■  S.  W.,  Gran( 


Co.. 


1150 


Mich. 
Ehrllch  Electric  Truck  Co..   939  W.  Lake 

St..    Chicago,    III.      "Ehrllch " 
Frltchle  Electric   Co..   Denver,   Colo. 
Lansden   Co.,    Inc.,    The,    Danhury,   Conn. 

i    3184    Monroe 

Oneida    Motor    Truck    Co..    Green    Bay, 

Wis. 
Terminal    Engineering    Co..    Inc..    17    W. 

14th  St..  New  York.  N.  Y.       ■Tec." 
WALKER     VEHICLE     CO..     87th     A     S. 

State  Sta„  Chicago,  HI.     *Walker."  (See 

illBplny  adv.    page  1324.) 
Ward  Motor  Vehicle  Co.,  S.  Fulton  Ave. 

Mt.  Vernon,  N.  Y.  "Ward  Electric." 
VEHICLE,     ELECTRIC,     DEVELOP- 
MENT     AND      STATUS      OF.— The      nrst 
forma    of    activity    In    the    electric    vehicle 


America,  Scotland  and  England  really 
dates  back  to  about  1836.  Due  to  the  low 
cannclty  and  crude  construction  of  the 
earlv  storage  batterlea  available  after 
Plante's  Invention  of  this  type  about  I860. 
little   progress  until   about   1880. 


lasted     plat 


attery    was 

developed    si 

ger   typ 

and  was  pro- 

ced  'In 


e  but  12  miles 


about    1888.       This    . 


charge.     Im- 


proved tvpes  were  brought  o__  _. 
points  until  In  1903  a  vehicle  was  produced 
that  was  capable  of  50  miles  on  one  bat- 
tery charge.  From  this  time  on.  the  pas- 
s-nger  electric  has  been  continually  Im- 
proved in  design  and  appearance  and  to- 
day's product  Is  thoroughly  reliable  and 
capable  of  making  upwards  of  100  miles 
on  a  single  charge  of  the  battery. 

The  flmt  successful  American  built  com- 
mercial electric  vehlciea  were  of  small  ca- 
pacity and  began  to  appear  about  1897. 
Three  or  four  veers  later,  the  oredecesaor 
of  the  old  General  Vehicle  Co.  became 
active  tn  manufacturing  and  /elllng  this 
tva.  Some  of  these  earlv  vehicles  are 
still  in  service,  a  great  many  are  12  to  15 
years  old  and  some  upwards  of  18  years. 
The  cana cities  have  gradually  Increased 
during  the  evolution  of  successful  manu- 
facture and  operation,  until  today  there  are 
seven  principal  electric  truck  manufactur- 
ers in  the  United  States  producing,  with 
few  exceptions,  five  sixes,  namely.  %.  1.  2, 
SW,  and  5-ton  load  capacities. 

Electric  Truck  Work.  The  majority  of 
all  city  commercial  haulage  Is  well  within 
the  ability  of  the  electric  truck  to  per- 
form. With  its  quick  "pick-up."  It  finds 
Its  place  In  "close"  or  congested  traffic 
where  the  required  mileage  Is  not  over  50 
miles  per  day.  It  may  be  a  surprising 
fact  to  many  that  the  actual  dally  mileage 
of  most  city  trucks  Is  not  over  25  to  3G 
miles.  At  present  electric  trucks  are  not 
Intended  to  be  used  for  long  i 
roads  or  where  high  speed 
talned  at  any  cost. 


V_J 


bogle 
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VENTA-UTE 


Electric  trucks  arc  today  being  used  In 
practically  every  Industry— some  of  thf 
more  notable  ones  are  shown  fn  the  fol- 
lowing lint,  which  Is  arranged  approxi- 
mately as  to  their  relative  Importance  ti 
their  adaptability   and   present  use: 

Express  companies. 

Department  stores. 

Central  stations. 

Ice    find    Ice-cream    companies. 

^..^   v:Hn«n 

Wholesale  g.    _  .    . 
Meat  packers. 
Textiles   (various). 
Terminals   and  docks. 


Ktnr 


United  Statei    

The  present  large  installal  . . 
trie  commercial  trucks  In  these  Industries 
were  not  made  because  of  chance  or  from 
sentiment,  but  from  careful  analysis  of 
conditions  and  the  maximum  satlsfi  " 
received   from  their  adoption— an   en. 

Electric    trucks    as    now    built    art      __ 
signed    to   give   the    following   approximate 

%  ton  up  to  IE  miles  per  hour. 
1  ton  up  to  14  miles  per  hour, 
1  ton  up  to  It  mites  per  hour, 
34  ton  up  to  11  mites  per  hour, 
lj       ton  up  to  10  mites  per  hour. 

Until  recently,    these   values   wer.    

tlcally  Identical  with  the  original  safe  and 
sane  motor  truck  speed  ns  recommended 
by  the  American  Automobile  Chamber-  of 
Commerce.  Since  the  Introduction  of  the 
pneumatic  tire  In  the  motor  truck  field, 
the  recommended  permissible  speeds  have 
been  slightly  Increased  where  pncumatlci 
were  used.  However,  In  congested  dis- 
tricts the  electric  truck,  with  its  quickei 
getaway  after  a  traffic  stop,  will  be  found 
capable  of  practically  covering  the  anme 
distance  In  the  same  itme  as  an  ec  ' 
lent  gasoline  truck,   both  doing   the 

Cost  of  Operation,  The  cost  of  operating 
electric  trucks  can  be  just  as  easily  com- 
puted es  for  any  other  Item  of  one's  busi- 
"ness.  However,  it  Is  not  practical  to  pub- 
lish actual  or  estimated  costs  for  general 
use.  as  there  are  too  many  variable  Items. 
governed  as  well  by  local  conditions, 
which  must  bo  taken  Into  consideration  In 
each  case.  The  following  summary  or 
analysis  sheet  takes  Into  account  the  prln- 
concerned  In  com- 
rts. 
OPERATION  COST  ANALYSIS 


Period  covered  „ _. 

w 

Total  miles  per  year 

Investment. 

Cost 

Special  equipment  

Total   investment,  cost- 

I 

Fixed  Costs  per  Tear. 

Interest    (half    rate    on    total 

Depreciation  (10%  on  total 
cost,  less  tires  and  bat- 
tery) 


Oarage    (Including  labor) _.. 

Total    fixed    Costs    _..* 

Maintenance  and   Operation   Costs  per 

Battery     renewals     and     up- 
keep— Basis     year's     guar- 


Mechanlcat  renewals  .. 


A  brief  explanation  of  the  i 


Investment.    Oi 

u-rivln* 


ihould  have  no  trouble 
I  tne  total  amount  of  the  In- 
dus being  the  sum  of  these 
costs.  The  war  or  excise  tax  Is  3%  of 
the  cost  price.  Instead  of  E%,  if  it  la  for 
commercial  and  not  for  passenger  use. 

Fixed  Costs.  Interest  Is  taken  at  half 
rate  because  the  total  Investment  Is  being 
gradually  reduced  by  charging  oft  (he  de- 
preciation. Depreciation  Is  conservatively 
taken  on  a  basis  of  ten  years'  life.  There 
are  many  electric  trucks  much  older  and 
still  going  strong.  Tires  and.  battery  costs 
are  not  considered  here,  as  they  are  both 
in  the  maintenance  account.  Insurance 
will  vary  according  to  the  local  rates  and 
the  amount  desired  to  be  curried.  Licens- 
fees  will  be  whatever  the  local  town  and 
state  require  for  the  size  of  truck  In  ques- 
tion. 

Garage  rent,  including  tabor,  wilt  run  ap- 
proximately from  J20  per  month  for  the 
hnlf-ton  to  *35  per  month  for  the  flve- 
ton  capacity  trucks. 

Maintenance  and  Operation  Costs.  Bat- 
tery renewals  are  figured  on  a  basis  of 
actual  battery  life  guarantee,  the  same  be- 
ing 114  to  1  years  for  lead  types,  and  a 
m-vear  trade-In  arrangeme"t  for  the  TMI- 
son  type.  Tire  renewal  costs  are  based  on 
actual  10.000-mlle  electric  truck  tire  guar- 


the    mileage    sttalnei 
Mechanical    i 


_ is— in    I 

la   generally   great 

als  are  based  on  a  percentage  oi  ci 
cost  less  th-"8  and  battery;  t'6%  w 
sufficient.  Body  repairs.  Including  i 
lng.  will  vary  with  the  quality  o( 
maintained  lob;  annual  repairs  from 
10%    of    body    coat;    painting    from    f 


(250    i 


ruins 


rally    i 


...I.  Electric  power  cost  will  depend  or 
local  rates  or  the  owner's  own  cost  o 
production.     The   ami 


aw  ' 


..1.76    t 


z.o 


.-  also  with 


Grand     total     operation     cos' 

Average  cost  per  day. — t 

-- -    — t  per  mile 


These  are  average  values  end  are  h[(-h 
enough  to  take  Into  account  the  loss  fror- 
changlng  alternating  current  to  direct  cm 
rent.  Driver's  wages  will 
locnl    conditions   and    wage 

The  rest  of  the  computation  Is  obvious 
— average  cost  per  day  being  obtained  by 
■>l"ldlng  bv  number  of  days  onerated.  and 
nverage  cost  per  mite,  by  number  of  miles. 
These  cost  Items  are  applicable  to  one 
•ru^k;  It  Is.  therefore,  obvious  that  electrl" 
truck  fleets  would  be  operated  for  less  In 
oronortlon.  due  to  diversity  of  operation 
»nd  the  greater  volume  of  each  Item  with 
Its  accompanying  tower  costs, 

Elaetrlc  Industrial  Trucks.  Electric  In- 
dustrial trucks  are  a  more  recent  develop- 
ment of  a  further  practical  use  of  the 
-torage  battery  In  transportation.  In  real- 
ity, they  are  merely  electric  trucks  made 
in  a  reduced  siie  and  deslioied  for  use  In 
factories,  warehouses,  railroad  yards  and 
*BinlraIi  of  all  kinds,  in  fact,  practlcallv 
wherever  hand  trucks  are  required.  Their 
nrlirlnal  develooment  was  principally  for 
load  carrying:  but  as  now  made  they  are 
available  also  as  tremors  for  hauling  trail- 
ers, or  for  a  combination  of  both  "carry- 
ing" and  "hauling"  Including  ofttlmee  a 
-elf -contained  hoisting  apparatus  for  load- 
In*  self  or  trailers. 

The  Interior  handling  cost  of  material 
nnd  merchandise,  due  to  the  large  amount 
of  necessary  labor,  has  always  been  high 
"nmpared  to  transportation  bv  rail  or  local 
flplfveries  bv  motor  truck.  This  affords  sn 
unusual  opportunity  for  a  saving  to  be 
made  by  properly  applied  equipment.  With 
this  end  In  view,  hand  trucks,  mule 
trucks.  Industrial  railways  and  conveyor 
systems .  etc.,  have  been  employed,  hut 
a™  tn  higher  operating  costs  and  lack  of 
flexibility  of  operation,  they  have  all  been 
outdistanced     by     the      electric      Industrial 

these  trucks  to  replace  any  number  of 
band  truckers  and  hetners  up  to  fifteen. 
Thus,  in  spite  of  their  high  first  cost 
of  S1.EO0  to  13.000  as  compared  to  hand- 
nperated  equipment.  they  have  been 
known  to  save  as  much  as  their  original 
investment  In  the  first  four  to  Six 
months    of   their   operation. 

In  practice  these  industrial  trucks  will 
be  found  very  powerful  find  canable  of 
working  with  full  eanar'ly  loads  on  grades 
of  as  much  as  20  to  25%.     A  load  capacity 


of  3.000  lbs.  has  been  adopted,  governed 
largely  as  to  size  by  the  narrow  and  lim- 
ited operating  enclosures,  and  as  to 
weight  by  the  necessity  of  Instant  and 
positive  speed  control.  Present  speeds 
are  6  to  S  miles  per  hour,  loaded,  with 
an  approximate  average  current  consump- 
tion of  6  to  10  kilowatt -hours  per  day. 

Thousands  of  electric  Industrial  trucks 
and  tractors  are  In  use  today  In  the 
United  States  and  many  foreign  countries. 
A  great  Impetus  was  received  in.  their 
adoption  and  use  during  the  recent  rush 
of  manufacture  incident  to  the  World 
War. 

VEHICLE    LAMPS— See   Lamps,     vehicle 


trie   passenger  vehicles,   the   enclosed   i 


inibus. 


car.  Its  extreme  simplicity  of  operation 
has  led  to  its  extensive  use  as  a  lady's 
car,  but  It  is  by  no  means  restricted  to 
that  use.  It  Is  used  to  a  considerable 
extent  by  physicians.  The  roadster  type. 
though  -having  the  appearance  of  a  pleas- 
ure car  and  to  some  extent  used  as  such. 
Is   chiefly   employed   by   stores   for   special 

panics,  such  as  central  stations,  tele- 
phone and  gas  companies  who  have  a 
number  of  men  making  many  calls  within 
a  limited  area,  such  as  repair  men.  In- 
jectors etc.  The  enclosed  and  roadster 
tvpes  are  best  adapted  to  city  use  where 
the  stops  are  frequent  and  the  runs  do 
not  exceed  SO  miles  per  day.  They  have 
been  employed  for  longer  runs,  and  by 
giving  the  batteries  a  boosting  charge 
during  the  noon  hour,  the  day's  run  of  the 
car  can  be  considerably  lengthened  and 
the  allowable  speed  Increased.  By  use  of 
nlkallne  or  thin-plate  lead  batteries  the 
battery  can  be  made  to  regain  a  large 
"art  of  Its  futt  charge  In  one  hour's 
boosting   charge. 

The  electric  tax  [cabs,  similar  to  the 
gasoline  cars  built  for  the  same  purpose, 
have  been  used  with  success  In  several 
large  cities  in  which  lerge  fleets  of  such 
cabs  are  In  service.  The  electric  omni- 
bus is  quite  similar  to  the  gasoline  or 
horse -drawn  vehicle  of  the  same  class. 
They  have  many  appl1  cations,  as  for 
transfer  of  passengers  between  railroad 
depots,  or  between  such  depots  and  the 
business  district,  or  betwnen  stations  and 
school  grounds,  club  houses,  golf  grounds. 


Sth    Ave., 


i.  etc. 

Berg    Electric    Car 
New  York.   N.   Y. 

Century  Mfg.    Co..    Detroit.    Mich. 

Custer  Specialty  Co..  119-1M  Franklin 
St..  Dayton,  Ohio.  (Children's.)  "Cus- 
ter Car." 

Detroit  Electric  Co.,    Detroit,   Mich, 

Frltehle  Electric  Co..  Denver.  Colo. 

Grinnell  Electric  Car  Co.,  Detroit.  Mich. 
"Grlnnell." 

Hupp-Yeats  Electric  Car  Co.,  Detroit 
Mich.     "Hupp-Yeats." 

Mllbum  Wagon  Co..  The.  31M  Monroe 
St..  Toledo.  Ohio. 

Rsuch     A     Lang.     Inc.,     Chlcopee     Falls, 

VELLUMESQUE.— Trade  name  for  lamp 
shades  manufactured  by  the  Edward  N. 
Riddle    Co.,    Z7    Broadway,    Toledo,    Ohio. 

VELURIA. — Trade  name  for  light  dens- 
ity Regent  glassware  manufactured  by  the 
Ivsnhoe- Regent  Works  of  General  Elec- 
tric Co..   5718  Euclid  Ave.,  Cleveland.  Ohio. 

VEL.VA. — Trade  name  for  Illuminating 
glassware  manufactured  by  the  Gin  Olas* 
Co..  Inc..  Amber  ft  Venango  Sts„  Phila- 
delphia,  Pa. 

VELV  ETON  E.— Trade  name  for  belt 
dressing  manufactured  by  the  whltlock 
Mfg.    Co.,    1B0S    W.    112th    St.,    Cleveland. 

Ohio. 

VENN-SEVERIN  MACHINE  CO— 1317 
W.  North  Ave..  Chicago,  III.  Manufac- 
turer of  oil  engines.  Business  established 
1909.  President  and  general  manager, 
Frank  W.  Severln;  vice-president.  Dr. 
Charles   Venn:     secretary    and    treasurer. 

VENN  EH.— Tr  a  de  name  for  time 
switches  manufactured  by  the  Chamber- 
tain  ft  Hookharn  Meter  Co.,  Ltd.,  141  Col- 
lege St.,  Toronto,  Ont,  Can. 

VENTI- LITE— Trade  name  for  com- 
bination electric  fan  and  lighting  fixture 
manufactured  by  the  Tecla  Co.,  Inc.,  De- 
troit, Mich. 
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EN  Tl  LATIN  a  FANS.— Sec.  Fans,  ex- 
it or  ventilating,  factory,  kitchen,  etc.; 
i.  exhaust  or  ventilating-,    ichoo],    the- 

anit  other   tuditnrlum;    Fans,    mine 

heai^-duly  ventilating:. 
!NTILATION    DUCTS    IN     ELECTR1- 
APPARATUB.  —  See      Ducts,      air; 
a.  ventilating. 

:NTILATOR8,  CAH,  MOTOR- 
ZEN— Ventilation  system*  of  mm. 
ndtng  (or  their  operation 


be  or  the 
the  latter 
developel 


lire  or  vacuum  typa,  but 
*r*  been  commerciallv 
rulalled  in  cars.    The  vaci 


with  discharge  ducts  and  con- 
a  suitable  air-tight  draft  eham- 
uci  with  openings  into  the  car, 
i  are  provided  with  regulating  damp- 


The 


i  hen 
the 

|y  K  arranged  that  the  incoming;  air 
iwn  through  the  heating;  apparatus 
i  passing  into  the  car.  The  action 
Is  system  Is  auch  that  the  vacuum 
d  by  (be  exhaust  fan  in  the  duct, 
froah  air  from  the  outs'rle  through 
n  takes  (and  through  the  cracks 
I  the  doors,  sash,  etc.)  up  through 
ir  =nd  the  dampered  openings  Into 
jet,  whence  It  is  exhausted  by  the 
trough  the  discharge  ducts.  Motor- 
systems  are  positive  In  action  and 
■e    designed     to    move     any     desired 

inges  as  may  be  wanted.     They  have 
advantage  of  considerable  first  cost 
isrges  for  upkeep  and  operation. 
ifacturart: 

Co..   The  J.  G..   82nd   St.   ft   Wood- 
d    Ave.,    Philadelphia.     Pa.       "Ex- 

Mfg.     Co..     The,     Trumbull     St., 
sabethport.    N.    J. 

Electric    Ventilating    Co.,     Crawford 
t.  &  DJvereey  Blvd.,  Chicago.  A. 
rk  Cornice  ft  Skylight  Works.   9-1B 
i  Ave.,  Newark,  N.  J. 


r   Leaf 


Heater   Co..    The   Peter.    1725   Mt 
)tt  Ave..   Detroit,  Mich. 
TIL  ATOMS,    CAR,    NATURAL 

for  their  operation  on  the  action  of 
it    of   air   passing   over,    across   or 

suitable  sheet  metal  or  other  flt- 
e  current  of  air  being  due  only  to 
a  ot  the  car,  and  velocity  and  dl- 

f  the  wind.  The  action  of  all  so- 
■atural"   ventilators  Is  due  to  the 


je  or  duct  will  draw  air 

„    duct,   due   to  a  partial 

ng    formed  Just  within   the  end 


tub" 


ind  'adjacent  to  the  passing  alt 

The  action  is  variable,  Increasing 
velocity  of  the  air  current.  Many 
designs  of  ventilators  Of  this  type 
,  all  possessing  some  merit.  The 
s  are  largely  concerned  with  va- 
ahape  and  arrangement  of  de- 
ates,     grilles,     hoods    and    louvers, 


._.    the   t 


i    to  [ 


ind  entrance  or  the  elemer, 
ete  svstem  of  this  tvpe  of  ver 
illy  comprises  a  number  of  su 
ea  which  may  be  located  on 
ir  at  or  near  the  floor  line. 
s,  however,  the  leakage 
l.    floor   opening  and  due  to  open 

doors  Is  depended  upon  to  fur- 
resh  air  supply.  The  action  of 
at  ventilator,  depending  On  the 
ind  the  velocity  and  direction  of 
i>.  of  course,  variable,  but  by  the 
t  a  suitable  number  of  venti- 
h  of  proper  siie.  the  average 
of  air  currents  can  be  met  and 
■  results  obtained.  Most  de- 
nting only  ot  sheet-metal  boxes 
provided  with  the  necessary 
eotors  and  hoods,  all  of  which 
i    position,    require  no  attention 

onCe     Installed.      The   first  cost 
lively     low    and  the   cost  of  Tip- 
Therefore,    they    are    widely 

ventilation  of  cars. 

os.     Co.,    229-237  Arch  St..   Phil- 

.     Pa. 
Heating     A    Lighting    Co.,    220 
Brooklyn,   N.  T.     "Gold." 
White.     Inc.,    HI    "    " 


Nichols  -L  Intern  Co..  The,  8404  Lorain 
Ave..   Cleveland.   Ohio.    "N-L." 

Hallway,  Utility  Co.,  151  W.  22nd  St.,  Chi- 
cago, III. 

VENTIL  ATORS,  MOTION-PICTURE 
■BOOTH,-  MOTOR-DRIVEN.— Motion  pic- 
ture booths  are  almost  totally  enclosed, 
consequently  some  means  of  ventilation 
must  be  provided  for  the  comfort  of  the 
operator.  For  this  purpose  a  small  pro- 
peller type  exhaust  fan  Is  usually  provided. 
The  fan  la  so  placed  that  it  does  not  create 
a  draft  upon  the  film  or  arc,  as  such  a 
draft  might  Increase  the  danger  of  Ignit- 
ing the  film  and  causing  a  fire. 

Manufacturers: 


GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  Bee  description  under 
"Fans,    exhaust    or   ventilating." — Adv. 

VENTILATORS,  STREET  LAMP.— To 
provide  proper  ventilation  In  street  lamps. 
particularly  some  of  the  ornamental  types, 
■i  ventilator  Is  orten  provided.  This  venti- 
lator is  generally  a  small  metal  cap  fitting 
on  the  top  of  the  globe,  the  cap  being  so 
shaped  and  drilled  with  screened  holes  as 
to  allow  heated  air  to  escape,  but  excluding 
moisture  or  rain  and   Insects. 

VENTOL1GHT.— Trade  name  for  street 
lighting  fixtures  manufactured  by  the  Line 
Material  Co.,   South  Milwaukee.  Wis. 

itilattng 


n  Bloi 


Co., 

VERDEL1TE. — Trade  name  for  portable 
electric  lamps  manufactured  by  the  Farles 
Mfg.  Co.,  Decatur.  Dl. 

VERI FAX. —Trade  name  for  Insulating 
tape  manufactured  by  the  M.  W.  Dunton 
Co.,  Providence,  R.  I. 

VERMONT  AND  NEW  HAMPSHIRE  IN- 
DEPENDENT  TELEPHONE  ASSOCIA- 
TION.—President.  C.  M.  Llbby,  South 
Ryeg-nte.  Vt.:  secretary- treasurer,  Alvt  T. 
Davis.  Marshfield,  Vt. 

VERMONT       ELECTRICAL       ASSOC]  A 


B.     Man 


den,   Rutland,   Vt. 

VERMONT  FARM  MACHINE  CORP- 
US w.  Jackson  Blvd.,  Chicago,  111.  Manu- 
facturer of  electric  cream  separators. 
-burns    and   other   dairy   equipment. 

VERONA  TOOL  WORKS.— Pittsburgh, 
Pa.  Manufacturers  of  wrenches,  etc.  Main 
office.  Oliver  BIdg.,  Pittsburgh,  Pa.  Factory. 
Verona.  Pa.  Branch  offices,  Chicago.  III.  r 
Oakrnont.  Pa.;  San  Francisco.  Cal.:  New 
York,   N.   Y. 

VERTASCOPE.— Trade  name  for  pole 
m assurers  manufactured  by  the  United 
Electric   Supply  Co..   Marlon.   Ohio. 

VERTICAL  D  I  A  P  H  RAQMS.— Vertical 
ooroirs  partitions  used  In  electrochemical 
-^ells  or  primary  cells:  often  made  in  the 
form  of  a  vertical  cylindrical  cup,  and  then 
oommonly  called  a  porous  cup. 

VERTICAL  ILLUMINATION.— The  Il- 
lumination that  falls  on  a  vertical  plane  as 
measured  In  suitable  units,  usually  foot- 
'*  paid  to  horizontal  Illumination  values 
candle.  As  a  rule,  much  greater  attention 
especially  In  ordinary  design  of  lighting  In- 
tallations.  For  monv  purposes,  auch  sr 
writing,  reading,  drafting.  et<\,  o«  horl- 
2ontaI  surfaces,  the  horizontal  Illumination 
Is  the  more  Important,  but  a  fairly  high 
Illumination  on  vertical  surface  must  also 
be  provided  If  these  are  not  to  t>»  dark  and 
"resent  gr»at  contrasts  of  brightness  and 
-"hndnw.  For  viewing  hanging  pictures  or 
mnrnl  decorations,  vertical  bulletin  boards 
or  signs,  railroad  signal,  etc..  the  verticil 
Illumination  is  the  more  Important  than  the 
horizontal.  For  most  purposes  both  illu- 
minations are  necessory.  their  relative  Im- 
portance varying  with  the  primary  object 
for  which  the  Illumination  is  furnished. 

VERY  BEST  MADE.— Trade  name  for 
electric  washing  machines  manufactured 
*iy    the    V.    B.    M.    Co..    2240    Ogden    Ave., 

Oh'oago,  .m. 

VESTA  BATTERY  CORP.— 2100  Indiana 
Ave..  Chicago.  Til.  Manufacturer  of  storage 
batteries,  headlights  and  generators  for 
lutomoblle  lighting.  Business  established 
1tt97.  President.  W.  S.  Perry;  vice-presi- 
dent.   Lee    J.    Perry:    secretary    -~* 


Armstrong: 


Frank  j.   Freltag;   general   manager,   Ward 

VESTER  SONS,  INC.,  ALFRED—  6  Ma- 
son St.,  Providence.  R.  I.  Manufacturer 
of  brass  fixture  parts  and  specialties. 
Business    established    mo.     President   and 

m 


Sales  representatives,  Kerr  Sales  Agency, 
San  Francisco,  Cal.;  Harry  S.  Danl,  Min- 
neapolis,   Minn. 

VESTIBULES,  CAR.— Framework.  In- 
cluding the  necessary  sash,  doors  and  fit- 
ting's which  encloses  the  platforms  of  cars 
and  provides  protection  against  the  weath- 
er for  the  car  crew.  The  first  steam-rail- 
way cars  built  hsd  open  platforms,  and 
that  practice  was  followed  fit  c 

exposed   to   the  weather  when  _ 

t  roller.  To  provide  protection  for  the 
motorman.  the  first  vestibules  consisted  of 
sash  and  framework  extending  around  the 
front  of  the  car  only,  and  extending  from 
the  top  of  the  platform  railing  to  the  roof. 
This  vestlbultng  was  later  extended  to  pro- 
vide for  doors  at  each  side  of  the  plat- 
form over  the  stem,  the  doors  on  the  op- 
erating side  only  b^lng  open.  A  still  later 
development  was  to  kr"p  all  platform  vesti- 
bule doors  closer!  at  all  times,  except  when 


aklr-e- 


i  pa« 


:    ttii* 


greatly  reduces  accidents.  The  car  body 
*>nd  was  removed,  thus  making  the  plat- 
forms In  effect  a  part  of  the  carbody.  This 
latter  plan  appears  to  be  the  tendency  In 
modern  street  railway  car  construction. 
Manufacturer: 

AMERICAN  ELECTRICAL  HKATER 
CO.,  Woodward.  Burroughs  ft  Cass 
Aves..    Detroit.     Mich.     "American 

VESUVIUS.— Trade  name  for  spark  plugs 
manufactured  by  A.  R.  Mosler  ft  Co..  Mt. 
Vernon,  N.  Y. 

VIANNEY  WIRE  DIE  WORKS.— 1  Union 
Sq.,  New  York.  N.  Y.  Manufacturer  of 
wire    drawing    dies.      Business    established 


e*1der 


i    Vlar 


Alme    Reynerrt:     —  - 

general    maneger.     Marlus    Vlanney;    sales 
manager.   V.   J.  Boulln. 

VIBRATING     RECTIFIERS.— Bee    Recti- 
fiers, vibrating  or  electromechanical  type, 

VIBRATION    O  A  L  V  A  NOMETER.— Sea 
■mrter  Galvanometer. 

VIBRATOR     APPLICATORS     AND    AT. 
TACHMENTS.— These    are    auxiliaries    for 

-      with   electric    vibrators.      They    fasten 


3  the  si 


tit  o 


the 


e  direct  application  of  the  vibrating  ac- 
tion to  the  body.  Various  forms  of  an- 
pllCators.  so  designed  ss  to  be  especially 
suitable  for  some  particular  surface,  such 
as  the  spine,  neck,  arm  or  leg  muscles,  etc. 
M  a  n  uf  a  ct  u  re  ri : 
Betz  Co..  Frank  S.,  Hoffman  St-  Ham-   ' 

mond.  Ind. 
FITZGERALD  MFG.  CO.,  THE.  TorrJng- 

ton.  Conn. 
Qtlhsrt   Co..   The  A.    C.    Blatchley  Ave., 

New  Haven.  Conn.     "Polar  Cub." 
Knv-fK-heercr    Corp.     of    America,     66-68 
W.   23rd  St..  New  York.  N.   T.     "Kay- 

Lindstrom,  Smith  Co..  Sill- it 3S  W.  Lake 

St.,  Chicago.  Til.     "White  Cross." 
Manhattan     Electrical    Supply    Co..     Inc., 

IT   Park  PI.,   New  York.   N.   Y. 

VIBRATORS,    ELECTRIC     FOUNDRY.— 

To  loosen  a  pattern  In  the  mold  so  that  It 

mav  be  withdrawn  without  damage   to  the 

mold.  It  Is  lightly  tapped  or  vibrated.    This 

rapidly 


Manufacturers: 

Pressed     Steel     Co.,      The.      31 
Muskegon.   Mich.      "L  ft  A." 

"    r  Sales  Co..  1765 


Sth     St.. 


Vulcan  Ensii 

Ave.,   Chicago,    HI.      "Hani 

VIBRATORS,      ELECTRIC.      „. 

HOU3EHOLO  TYPE.— These  devices  con- 
sist of  a  small  light  universal  motor  pro- 
vided with  a  suitable  handle,  and  to  the 
shaft  of  which  Is  attached  a  small  coupling 
or  fitting  for  holding  the  various  applica- 
tors used  with  such  Instruments.  They 
are  primarily  for  home  treatments  where 
massage  Is  of  benefit  In  relieving  certain 
ailments.  Their  use  is  much  more  effec- 
tive and  less  fatiguing  than  manual  maa- 
""--      --*-    are    usually    furnished 


facturera: 
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ARNOLD   ELECTRIC  CO..    Racine,   Wig. 
Manufacturer  of   the   original   portable 

'"Arnold"  massage  vibrator. — Adv. 
Bets  Co.,    Frank   S-.    Hoffman   St.,    Ham- 
mond,   Ind.      "Indiana." 
Capital  Novelty  Co.,  138  N.  12th  St..  Lin- 
coln, Neb.     "Three  Stroke." 
Chicago    Motor    &   Vibrator    Co.,    163-166 
N.  Wabash  Ave.  Chicago,  III.     "Stand- 
Drake  Electric  Works.  3027  Lincoln  Ave., 
Chicago.  III.     "Drake."  i 

KurpliH    Vibrator    Co..    131    W.    12nd    St., 

New   York.    N.    Y,      "Vibro-Life." 
FITZGERALD  MANUFACTURING  COM- 
PANY.   THE.    Torrington.    Conn.      The 
Star    a-c.    vibrator  ■  (see    drat    Illustra- 
tion) operates  only  on  alternating  cur- 


Star  Electric 


The  Star  motor  vibra- 
tor (nee  second  Illustration)  operates 
on  a-c.  or  d-c.  current  and  la-equlpped 
with  a  switch  In  the  handle  and  ia  fur- 


Star  Motor  Vibrator 


dealer 


fur 


nlshed  free  of  charge— Ad> 

GE1ER  CO.,  THE  P.  A,,  5112  St.  "Jiair 
Ave.,   Cleveland,   Ohio.      "Royal." 

Gilbert  Co.,  The  A.  C,  Blatchley  Ave  . 
New   Haven,    Conn.      "Polar   Cub." 

Hamilton- Beach  Mfg.  Co..  1301-33  Rapids 
Drive,    Racine.    Wis.      "New    Life." 

International  X-Ray  Corp-.  328  Broad- 
way, New  York.  N.  Y. 

Kny-Scheerer  Corp.  of  America,  56-58 
W.   23rd   St.,   New  Tork,  N.    Y.      "Kay- 

Lindstrom, 'Smith  Co..  3212-3238  W.  Lake 

St.,    ChicsiBo.    III.      "Whit..;    Cross." 
Manhattan    Klcrtrlcal     Supply    Co..    Inc.. 
17    Park    PI..   New   York,    N,    Y.      "ITe- 

Co.,  Lightner  Bldg., 

__..  141-147  I 
New  York.  N.   Y.     "Sanax," 

Schunck  &  Ogg,  235  Canal  St..  New  York, 

N.    Y.      "AJax,"    "Fraley." 
Shelton  Electric  Co.,  16   E.   4?nd  St..  New 
York,     N.     Y.       ''Gantry,"     "Knicker- 
bocker." "De  Luie  Wayne." 
Universal    Noveltv    Works,    164    5th    Ave., 

N't'w  York,  N.  V.  'Vibroslmplex." 
Wahl  Mfg.  Co.,  Sterling.  III.  "Wahl." 
VIBRATORS,  ELECTRIC,  MASSAGE, 
PHYSICIANS'  AND  MASSEURS'.— Theae 
devices,  though  sometimes  very  similar  to 
(he  household  type,  are  often  made  with  a 
larger  motor  mounted  on  a  pedestal  or 
suspended  from  a  wall  bracket,  like  a 
dental  engine.  To  the  motor  is  connected 
a  flexible  shaft  which  vibrates  tlie  ap- 
plicator.     The    appllcatora.    though    some- 


'    these    devices,    t 


coin.    Nth.      "Three   Stroke. 

Chicago  Motor  &  Vibrator  Co..  163-165  N, 
Wabash  Ave.,  Chicago,  111.  "Stand- 
ard." 

Earl  Mfg.  Co..  Inc.,  433S  N.  Gratx  St., 
Philadelphia,   Pa.     "E.  Z." 

Electric  Clipper  Co.,  The,  5  37  Grand 
Ave..   Kansas  City,   Mo. 

FITZGERALD  MFO.  CO.,  THE,  Torring- 
ton. Conn.  (See  dlscriptive  advertise- 
ment under  Vibrators,  electric,  mas- 
sage, household   type.) 

CKIKi:  CO.,  THE  P.  A.,  5113  St.  Clair 
Ave..   Cleveland.   Ohio.      "Royal." 

Hamilton- Beach  Mfg.  Co.,  1301-39  Rapids 
Drive.    Racine,    Wis. 

International  X-Hay  Corp.,  326  Broad- 
way.  New    York,    N.   Y. 

Kny-Bcheerer  Corp.  of  America.  66-68 
W.  23rd  St.,  New  York,  N.  Y.  "Kay- 
Koch's  Co.,  Theodore  A..  669  Wells  St., 
Chicago,    111.    (stand    type). 

Llndstrom.  Smith  Co.,  3212-3238  W.  Lake 
St..  Chicago.  III.     "White  Cross." 

Moore  Electric  Corp.,  202  S.  State  St.. 
Chicago.     111.       (Exclusive    distributor, 


Wlehuach   &    Hilger,    Ltd. 

favettp   St..   New  York,  N.    i.i 
Racine    Electric    Co.,    Bridge    &    Ontario 

St..    Racine,   Wis. 
Sanitarium  Equipment  Co..  Battle  Creek. 

Scientific  Utilities  Co..  Inc..  18  E.  16th 
St..  New  York.  N.  Y. 

Bheiton  Electric  Co..  16  E  42nd  St.,  New 
York,  N.  Y.     "Shelton." 

Victor  X-Rav  Corp.,  236  S.  Robey  St.. 
Chicago.   III. 

Vivin  Mi^.  Co.,  Inc..  1106  1st  Ave..  Seat- 
tle. Wash.     "Vlvia." 


VIBI 


J-LtFE. — Trade    name    for    electric 

s     manufactured     by     the      Eureka 
■  Co..   131   W.    42nd   St.,    New  York. 


N.  Y. 

VIBROPLEX  CO.,  THE.— 825  Broadway. 
New  York,  N.  Y.  Manufacturer  of  tele- 
graphic sending  machines.  Pre;" 
general  manager,  J.  E.  Albright. 

VI  BROS)  MP  LEX.— Trade  name  for  elec- 
tric vibrators  manufactured  by  the  Univer- 
sal Noveltv  Works,  161  5th  Ave..  New 
York.  N.  Y. 

for  electric 
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,    29    W.    S5th    St.,    New 


per  Co..  820  Orleans  St.,  Chicago.  I1L 

VICTOR.— Trade  name  for  electric  blast- 
ing apparatus  manufactured  by  E.  I.  Du 
Pont  de  Nemours  &  Co.,  Wilmington.  Del. 

VICTOR.— Trade  name  for  power  trans- 
mission belting  manufactured  by  the 
Franklin  Cotton  Mill  Co.,  K.  B,  Cor.  Plum 
&  Charles  Sts..  Cincinnati.  Ohio. 

VICTOR.— Trade  name  for  stationary 
vacuum  cleaners  manufactured  by  the 
George  S.  Knox  Co..  613  Pennwood  Ave.. 
Pittsburgh,  Pa. 

VICTOR.— Trade  name  for  combination 
pliers  manufactured  by  Kraeuter  A  Co., 
Inc.,  583  18th  Ave.,  Newark,   N.  J. 

VICTOR.— Trade  name  for  boiler-tube 
cleaners  manufactured  by  the  Liberty 
Mfg.  Co..  Frick  Bldg..  Pittsburgh,  Pa, 

VICTOR.— Trade  name  for  Insulators 
manufactured  by  the  Locke  Insulator 
Corp..  Maryland  Trust  Bldg.,  Baltimore, 
Md. 


tl.  Ohio. 

VICTOR.— Trade  name  for  bolt  and  rivet 
clippers  manufactured  by  the  Roberts 
Mfg.  Co.,  Somervllle  Station,  Boston,  Mass. 

VICTOR.— Trade  name  for  electric  dish- 
washers and  meat  cutters  manufactured 
by  F.  Q.  Street  &  Co.,  132  Nassau  St., 
New  York.  N.  Y. 

VICTOR.— Trade    name    for    fuse    tongs 


port,  Iowa.  Manufacturer  of  motion-pic- 
ture machines.  Business  established  1910. 
President,  A.  F.  Victor;  vice-president,  W. 

6."  G.  Rose;  treasurer.  D.  R.  Lane.  Main 
office,  527  W.  4th  St..  Davenport.  Iowa, 
Branch  offices.  88  S.  Dearborn  St.,  Chicago. 
III.;  90  West  St,,  New  York.  N.  Y. 

VICTOR  AUTOXOPHONE.— Trade  name 
for  electrically  operated  phonographs  man- 
ufactured by  the  Victor  Talking  Machine 
Co..  Camden.  N.  J. 

VICTOR  BALATA  4  TEXTILE  BELT- 
ING CO.— New  York.  N.  Y.  Manufacturer 
of  balata  belting.  Main  office.  38  Murray 
St.,  New  York.  N.  Y.  Factory.  Easton,  Pa- 
Branch  offices,  167  N.  Market  St.,  Chicago, 
ill.;  S5  Purchase  St.,  Boston.  Mass.;  212 
E.   2nd  St.,  Cincinnati,  Ohio. 

VICTOR  ELECTROLA.— Trade  name  for 
electrically  operated  phonographs  manufac- 
'      ed  by  Jthe.  Victor  Talking  Machine   Co., 


dreamery  Package  Mfg.  Co.,  fil-7  W.  Kln- 
:le   St..   Chicago,    III. 

VICTOR  MFO.   CO.— Leavenworth,  Kans. 
Manufacturer    of    electric     washing     ma- 


eral  manager,  T.  D.  White. 

VICTOR  TALKING  MACHINE  CO.— 
Camden.  N.  J.  Manufacturer  or  electri- 
cally operated  phonographs. 

VICTOR  X-RAY  CORP.  —  236  S. 
Robey  St..  Chicago,  111.  Manufacturer  of 
X-ray  and  elect  rotherapeu  tic  apparatus. 
President,  C.  F.  Samms:  vice-president,  F. 
H.  Swett:  secretary.  E.  W.  Kelly;  treas- 
urer. F.  A.  Wlggln;  sales  manager,  L.  B. 
Miller. 

VICTORIA.— Trade  name  for  electrically 
operated  copying  machines  manufactured 
by  the  Regina  Co.,  47  W.  31th  St.,  New 
York,  N.  Y. 

VICTORY.— Trade  name  for  leather  belt- 
ing manufactured  by  the  W.  D.  Allen  Mfg. 
Co.,  566  W.  Lake  St..  Chicago.   III. 

VICTORY.— Trade  name  for  polishing 
wheels  manufactured  by  the  Eastern  Felt 
Co..  Wlncheater.  Masa. 

VICTORY.  —  Trade  name  for  buffing. 
wheels  manufactured  by  A.  P.  Munnlng  A 
Co..  Church  St..  Matawan,  N.  J. 

VICTORY. —  Trade  name  for  electric 
Irons  manufactured  by  the  Pittsburgh 
F.lcctrlc  Specialties  Co..  461-163  Greenwich 
St.,  New  York,   N.  Y. 

VICTORY— Trade  name  for  valves  man- 
ufactured by  the  Victory  Mfg.  Co..  423C 
Monadnock   Bldg.,    San   Francisco.    Cal. 

VICTORY  HAMMERED  PISTON  RING 
CO.— 491  Mulberry  SL,  Newark,  N.  J. 
Manufacturer  of  piston  rings. 

VICTORY  MFO.  CO.— 12SC  Monadnock 
Bldg.,  San  Francisco,  Cal.  Manufacturer 
or  valves,  oil  engines  and  pipe  fittings. 
President  and  general  manager,  Charles  3. 
James;  vice-president,  H.  J.  James;  sec- 
retary and  treasurer,  E.  W.  McPheraon: 
sales  manager.  Arthur  E.  Biggins. 

VIGILANT. — Trade  name  for  feed  water 
regulators  manufactured  by  the  Chaplin 
Fulton  Mfg.  Co..  28-31  Penn  Ave..  Pitts- 
burgh, Pa. 

VIKING.— Trade  name  for  transformers 
tanufactured   by    the   Viking   Electric   Co- 


manufactured    by    the    Viking   Pump    Co.. 
Cedar  Falls,  Iowa. 

VIKING  ELECTRIC  CO.— 150-15*  Cham- 
bers St.,  New  York,  N.  Y.  Manufacturer 
of  transformers.  Business  established 
1906.  President.  A.  E.  Noble:  vice-presi- 
dent, B.  D.  Carhart;  secretary,  treasurer 
and  general  manager,  W.  F.  Curtis;  sales 
manager,  O.  J.  Fisher. 
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'IKINQ  PUMP  CO.,   THE.— Cedar  Falls. 

rs.  Manufacturer  of  electric  pumps, 
■slcent.  W.  L  Hearst;  vice-president. 
I'.  .Nielsen;  secretary  and  treasurer,  W. 
Hostrop;  manager.  George  Wyth. 
IKING  SIGN  CO.,  INC.— S17  8th  Ave., 
v  Vor*.  N.  V.  Manufacturer  of  electric 
is,  lighting  flitures,  program  clocks,  re- 
tors,  electrical  noveltleH  and  specialties, 
loess  eatabllahed  1917.  President.  P. 
uvler  Van  Bloero;  vice- president,  L.  L. 
ma;  secretary  and  treasurer,  F.  B. 
mny:  aalea  manager,  Lawrence  K. 
log.    Sales  representatives,  Quehl   Sign 

Cincinnati,  Ohio;  Roth  Sign  Co..  98 
riKflelii  Ave,  Newark,  N.  J.;  Brilliant 
.   Co.,    1036   Ridge    Ave.,    Philadelphia, 

L.  F.  R.  Bellows  &  Co.,  Lafayette 
.  Detroit,  Mich.;  F.  B.  Strough,  Brook- 

Ave„  Boston,  Mass.:  Fleslume  Sign 
Toronto,  Ont..  Can,,   and   35  S.   Daar- 

8L,  Chicago,  III. 
LLAQE  BLACKSMITH   FOLKS.  THE. 
itertown.  Wis.    Manufacturers  of  cable 
ting  and   pole   dressing    knives,    drills 


e- president.  Charles  Reichenbuum; 

-■'  it.  H.  E.  Volckmann. 

W.  F.  RUter  Co., 
:n!irnoer«  si.,  new  York,  N.  Y.;  H.  J. 
inn.  5542  W.  Adams  St.,  Chicago,   111.; 

Chubbuck  Co..  T31  Market  St.,  San 
?lsco,  Cal. 

.LMONT  S.  CO.,  P.  S.— 20  W.  22nd 
New  York,  N.  Y.  ,  Manufacturer  of 
ble  electric  lamps  and  shades.  Rusl- 
establlshed  1910.  President  and  gen- 
manager,  Peter  S.  Vlllmont.  Sales 
jentatives,  Myers  A  Schwartz,  San 
is™,  Cal..'  Andayd  Export  &  Trading 

206  Broadway,   New   York,   N.   Y. 
TER    MFG.    CO.,    THE. — Milwaukee, 

Manufacturer  of  motor-driven  re- 
sting and  Ice-making  machinery   and 

engines.  Business  established  1867. 
lent,  Km  II  VI  Iter;  vice-president, 
es;  secretary  and  treasurer,  William 
Iter.  Main  office.  Milwaukee,  Wis. 
h  offices.  19  E.  24th  St.,  New  York, 
;  S64  N.  Franklin  St..  Philadelphia, 
r31  Monadnock  Block.  Chicago.  111.: 
lennett  Court,  St.  Louts,  Mo.;  314 
m  Bldg.,  Kansas  City,  Mo.:  619 
■  Bldg.,  Houston,  Tex.;  336  Towne 
Los  Angeles,  Cal.;  28  W.  Broadway, 
ake  City,  Utah, 

,— Trade  name  for  bell-ringing  trans- 
s  manufactured  by  the  Bertrand  F. 
Co..  High  &  Canal  St  a..  Trenton,  N. 
xcluslve  distributor.  Belts  &  Betts 
511  W.   42nd  St..   New  York.   N.   Y.) 

METAL.— Trade  name  for  bronze 
ass  castings  and  Journal  bearings 
ictured   by  the  Bronze  Metal  Co.,   30 

St..    New   York,   N.  Y. 
:0    MFO.    CO.,    INC.— Buffalo.    N.   Y. 
eturer   of   electric   sewing   machine 


ic,  Buffalo.  N.  Y. 

a.NA- VIRTUOSO.— Trade  name  for 
illy  operated  violin  and  piano,  man- 
id  by  the  Mills  Novelty  Co..  £11 
i  St.,  Chicago,  III. 
ET  RAY.— Trade  name  for  photo 
ra'  lamp  manufactured  by  the  New 


ritfi-in 


.    17th 


■   York.   N.  Y. 

ET-RAY  HIGH-FREQUENCY  AP. 
JS,  ELECTRODES  AND  ATTACH- 
— Violet- ray  apparatus  Is  essen- 
apecial  form  of  Gelssler  tube,  the 
ciiiR  made  up  Into  various  forma 
odes  suitable  to  application  upon 
surfaces.  Such  application  is  aald 
healing  effect  for  certain  ailments, 
tie     power    is    consumed    by    these 

xy  lighting  circuits,  both  alternat- 
ing and   direct  current. 


Electric     Co.,     GST     W.     Jackson 
,   Chicago,   III.  (electrodes). 
o..    Frank   S.,   Hoffman    St.,    Ham- 
.   Ind. 

ION-DUN  CO..  213-817  S.  Peoria 
hica«o.  III.  World's  largest  exclu- 
manufacturers  of  portable,  one 
high  frequency  generators  and 
ment.  Manufacture  the  "Violetta" 
merit;  a  modern,  scientific  gen- 
'.  compactly  made  In  one  niece, 
i  and  safe  in  operation,  highly 
it  and  recognized  by  the  medical 
.ilun  an  a  standard  electrical 
ieutlc  agent.  The  "Vloletta" 
i  extensively  used  In  professional 
is  very  popular  for  domestic  use 
ount  of  Its  compactness,  simplic- 


ity of  construction  and  operation  and 
comparatively  low  cost.  In  producing 
the  Vloletta.  the  manufacturers  have 
placed  a  most  valuable  and  powerful 
curative  agent  In  the  hands  of  the  aver- 
age person.  Its  use  Is  especially  rec- 
ommended In  all  cases  of  rheumatism. 
sciatica,     lumbago. 


all    ( 


■    fnr 


tlaa 


:elled. 


sedative  effect  la  di_ 

nervousness,    insomnia,    lack  of  — 

and  muscular  tone,  the  glass  t lec t.r cul- 
ls placed  directly  In  contact.  The  cur 
rent   or  ray   is  regulated   by   a   thum 

electrode's    are    part    of 
equipment    and    are    made    In 


The  ••  Vloletta" 

shapes  and  sizes  to  tit  the  different 
parts  of  the  body.  The  entire  Instru- 
ment  Is   combined   simply   and   conve- 

breakage.  With  Just  ordinary  care  a 
machine  should  last  for  years.  ■'Vlo- 
letta'1 outfit  No.  1  for  home  use  Includes 
generator  and  general  electrode  for 
treatment  of  throat,  eyes,  scalp,  face 
and  body;  satin  lined,  caralol  covered 
carrying  case.  Uaea  110  or  220-volt  on 
either  a.  c.  or  d.  c.  circuit.  32-volt  or 
storage  battery  ourrent.  The  Vloletta 
outfits  No.  2,  No.  3,  No.  4.  and  other 
styles  of  vlotet-ray  machines  are  shown 
with  complete  information  In  elaborate 
Catalog  sent  upon  request  to  Bleadon- 
Dun  Co..  213  S.  Peoria  St.,  Chicago. 
See  display  advertisement,   page  1296.— 


Adv 


.    __.,    Char. 
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Brooklyn  Medical  Battery  &  Inatrument 
Co.,  Inc.,  991  Madison  St..  Brooklyn. 
N.   Y. 

Chicago  Motor  &  Vibrator  Co..  163-166 
N.  Wabash  Ave.,  Chicago.  111.  -Stand- 
ard." 

CONTRA-POLB  ELECTRIC  CO..  INC., 
1227-1241  ITospect   PL,  Brooklyn,   N.    Y. 

Empire  Electric  Co.,  Inc.,  222T  S.  San 
Pedro  St-,  Los  Angeles,  Cal.     "Rose." 

Guarantee  Electric  Products  Co.,  1111-112 
W.  40th  St.,  New  York.  N.  Y.  "Violet- 
Ray- O." 

Halllwell  &  Co.,  62  E.  12th  St..  New  York, 


Hyman,    25    W,    42nd    St.,    New    York. 


W.   23rd  St.,   Ne» 


York,  N.   Y. 


Llnd Strom,  Smith  Co.,  3212-3238  W.  Lake 
St.,  Chicago.  111.     "White  Cross." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17   Park   PI.,  New  York,  N.  Y. 

Master  Electric  Co..  113  S.  Jefferson  St., 
Chicago.    111.      "Sine-Flux."    "He    I.nne  " 

McINTOSH  BATTERY  &  OPTICAL  CO., 
223-233  N.  California  Ave..  Chicago,  111. 

Medical  Appliance  Corp..  631  Pennsyl- 
vania Ave.,   N.   W„   Washington.   D.   C. 

BBNUUPB  ELECTRIC  CO..  INC.,  Mar- 
quette Bldg.,  Detroit.  Mich.  Manufac- 
of  a  complete  line  of  high  fre- 


lolet  t: 


ortable 


type.  Seven  different  models  varying 
in  size,  and  price.  The  Renullfe  has 
the  therapeutic  properties  of  the 
larger  machines.  Delivers  true  high 
frequency  currents.  The  forces  of  elec- 
tricity are  sent  through  the  body.  Into 
every  tissue  and  fibre,  without  the 
patient  experiencing  the  slightest  sen- 
sation other  than  relief.  It  gives  a 
pleasant  Invlgoratlon — a  healthy  sensa- 
tion of  warmth — makes  rloh  red  blood, 

Tfl 


forcing  It  through  the  congested  areas 
— breaks  down  adhesions  and  brings 
about  a  normal,  healthy  condition.     The 

I  of  the  Renullfe 
violet  ray  generator 
are  recognized  by 
leading  physicians  as 
a   revitalizing   power 


e  particularly  adapted 
les.  permitting  self- 
h   ailments  as,    Rhcu- 

— jo,     Nerve     disorders. 

Scalp  and  hair  treatments,  and  for 
treatments  of  the  lungs,  throat  and 
nose,  as  well  as  purifying  the  blood. 
They  are  also  extensively  used  In 
beauty  parlors  for  massaging  and 
cleansing  the  skin.  These  generators 
are  extremely  simple  to  operate.  The 
strength  of  vibration  Is  controlled  by 
an  adjustment  knob.  The  Renullfe 
attaches  to  any  electric  light  socket, 
and  is  positively  safe  In  service.  They 
will  operate  on  current  from  110  to  120 
volts,  either  a-c.  or  d-c,  also  may  be 
furnished  with  colls  to  operate  on  220 
or  other  voltage.  Also  furnished  es- 
pecially   for   dry   cell   batteries. — Adv. 

Roche  Electric  Machine  Co.,  Grand 
Rapids,    Mich. 

Rogers  Electric  Laboratories  Co.,  2015  E. 
65lh   St.,   Cleveland.  Ohio.      ■■Vimlator." 

Shulton  Electric  Co..  1*1  K.  42nd  St.,  New 
York,    N.    Y.      "Shelton." 

Tucker  Mfg.  Co..  US  Noble  Ct.,  Cleve- 
land, Ohio.     "Tommy  Tucker." 

ritirmi  Physical  Appliance  Co..  136  W. 
Lake    St..    Chicago.    111.      "Slnustat." 

Victor  X-Ray  Corp..  236  S.  Robey  St., 
Chicago,   1.1. 

Virazone  Co.,  The,  1111  Absopure  Bldg,, 
Detroit,    Mich. 

Villain   l-.lectrtc  Co.,   239  So._  Los  Angeles 

Walt'e    &    Bartlctt' Mfg.    Co.,    53   Jackson 

Ave..  Long  Island  City,  N.  Y. 
Wapplcr    Electric    Co.,    Inc.,    162    Harris 

Ave.,  Long  Island  City,  N.  Y. 
Waterbury     Mfg.     Co..     236     Grand      St., 
Waterbury.    Conn. 

ELECTRICAL  CO., 

ilet    rays    are    today 

greatest  single  thera- 

ii  to  medical  science. 

_..".     that    would 

itand     up    undei 

isage   given   It   In   tne 

hands  of  the   ordinary 

-""   not   to  be 


WESTERN   COIL 
Racine.    Wis.       A 

recognized  as  the 
peutlc  ager'  '~ 


of     these     ln- 
.««.       The    VI- 

Iglnai 


VI  OPT  I  CON. —Trade  name  for  stereop- 
tlcons  manufactured  by  the  Victor  Ani- 
matograph  Co.,  527  W.  4th  St.,  Davenport. 
Iowa. 

VI  -HAY-O. — Trade  name  for  electro- 
therapeutic  apparatus  manufactured  by 
the  Western  Coll  &  Electrical  Co..  300  5th 
St.,    Racine.  Wis. 

VIRAZONE  CO.,  THE.— 1111  Absopure 
Bldg.,  Detroit,  Mich.  Manufacturer  of 
elect  rot  herapeu  tic  generators.  high-fre- 
quency apparatus,  ozonlzers  and  violet 
ray  apparatus.  Business  established  1920. 
President  and  general  manager,  James  W. 
Ramsay. 

VlftDEN  CO..  THE.— 6103  Longfellow 
Ave.,  Cleveland,  Ohio.  Manufacturer  of 
lighting  fixtures   and    fixture    parts.      Busi- 


tabllshed 
turer.  J.  C.  V 
secretary,  J.  C. 


910.  I 'resident  and  tress- 
rden;  vice-president  and 
Vlrden;  general  manager. 


Google 


EMP  ELECTRICAL  YEAR  BOOK 


W.      C.     Young:      sales     manager,      R.      L. 
Shrimplln. 

VIRGINIA  *  RAINY  I.AKE  CO.,  THE. 
—Virginia,  Minn.  Producer  of  wood  poles, 
posts  and  railway  ties.  President  Edward 
Hlnes;  vice-president.  William  O'Brien; 
H.    C.    Hornsby;    treasurer,    F. 


VIRGINIA  INDEPENDENT  TELE- 
PHONE ASSOCIATION.— President.  F.  W. 
Twyman.  Charlottesville,  Va.;  secretary- 
treasurer,   R.   M.   Coggin,  Warsaw,   Va. 

VIRTUAL  VALUE.— Another  name  for 
effective  value  or  root -mean -square  value. 
See  Effective  value.  The  term  "virtual" 
value  Is  used  chiefly  abroad. 

VISE  STRAPS.— See  Straps.  Jack  or  vise. 

VISES,  ARMORED  CABLE  AND  CON- 
DUIT,— Clam  Ding  tools  used  by  electrician  a 
for  rigidly  holding  armored  cable  or  conduit 
during  cutting  or  stripping  operations. 
These  vlsea  usually  are  portable. 

Manufacturers: 

Beaton  A  Cadwell  Mfg.  Co.,  New  Brlt- 

Phoenli    Hardware    Mfg.    Co..    4B-63    1111- 


,    N. 


allDpin 


VISES,  BENCH  OR  MACHINISTS'.— 
Tools  intended  for  permanent  mounting 
on  work  benches  and  of  rugged  design,  for 
general  shop  or  machinist's  use  In  clamp- 
ing materials  on  which  filing,  fit  ting  or 
other  work  is  being  done.  These  vises 
are  made  in  many  forms  and  sizes  depend- 
ing on  the  general  character  of  the  work 

Manufacturers; 

A"thol  Machine  Co.,  A  tool,  Mass.    "Athol." 
Bonney  Viae  ft  Tool  Works.   Inc.,  -Allen- 
town.  Pa.      "Champion,"    "Qlpay." 
Erie    Tool    Works,    The.    11th    at    French 

Sts.,  Brie,  Pa. 
Goodell-Pratt  Co..   Greenfield.   Mass. 
HcAvity   ft  Sons,   Ltd..  T.,   King  St.,   St. 

John,  N.  B..  dan. 
Millers   Falls    Co..    Millers    Falls,    Mass. 

■Millers  Falls." 
Morgan    Vise    Co.,    35    S.    Deaplalnea    St., 

Chicago.  111.     "Morgan." 
Newman   Mfg.   Co.,   717-31  Sycamore   St., 

Cincinnati,  Ohio. 
North    Bros.    Mfg.   Co.,  -Lehigh   Ave.    & 

American  St.,  Philadelphia,  Pa.    "Yan- 


'.   Jefferson  St.,  Chicago,  III. 
jmuenix    Hardware    Mfg.    Co.,    49-53    Illi- 
nois St..   Buffalo,  N.   Y. 
Western    Tool    &    Mfg.    Co..    Springfield, 

Ohio.     "Champion. 
Williams   ft   Co.,    J.    H.,    187   Vulcan    St.. 

Buffalo,   N.  Y.       - 
VISES,      COMBINATION       PIPE      AND 
BENDER.— Vises   of   special   form  and   de- 
sign having  notched  Jaws  to   prevent  pipe. 
conduit  or  otherj"ound  work  from  slipping 

lng  pipe.  

This    combination    _  _ 
especially  convenient  for  the  smaller  sli— 
of  conduit  so  much   uaed   In  house  wiring. 
Manufacturers! 

Athol  Machine  Co.,  Athol.  Mass.    "Athol." 
Erie   Tool   Works,   The,    11th   ft   French 

Sts.,  Erie,  Pa. 
Jones    Tool    Co.,    1911    Van    Buren    Rd., 

Cleveland,   Ohio.     "Hercules." 
McAvlty  ft   Sons.   Ltd.,   T.,   King  St.,   St. 

John,  N.  B.,  Can. 
Penn    Engineering   Co.,    2nd    ft    Chestnut 

Sts.,   Reading,   Pa.     "Penn." 
Phoenix    Hardware    Mfg.    Co.,    49-53    Illi- 
nois St.,    Buffalo.   N.   Y. 
Toledo  Pipe  Threading  Machine  Co.,  The, 

Toledo,  Ohio. 
VISES,    HAND.— Small   vises   of   a    port- 
able     nature      having      wlngnut      clamping 
screws  and  Intended  Tor  use  in  small  work, 
such  as   filing,  drilling,   etc. 
Manufacturers: 

Athol  Machine  Co..  Athol,  Mass.    "Athol." 
Ooodell-Pratt    Co.,    Greenfield,    Mass. 
McAvlty  ft  Sons..   Ltd..  T„  King  St.,   St, 

John,   N.    B.,  Can. 
Millers    Falls    Co.,    Millers    Falls,    Mass. 

"Millers  Falls." 
Newman  Mfg.   Co.,   717-81    Sycamore    St., 
Cincinnati,  Ohio.      "Giant  Handl-Viae," 
"Grlptite"    vise  holder. 
Nye  Tool  ft  Machine  Works,  The,  108-28 

N.  Jefferson  St.,  Chicago,  111. 
Phoenix    Hardware    Mfg.    Co.,    49-63    Illi- 
nois St.,  Buffalo,   N.   Y. 
Thompson    Machinery    Co.,    Ltd.,    Grand 

VISES,    LINEMEN'S.— Small   hand   vises, 
adapted  to  be  carried  on  a  belt  or  strap, 


for    use    by    linemen    in    making    repairs, 

Manufacturers: 

Ooodell-Pratt  Co.,  Greenfield.  Mass. 
Phoenix    Hardware    Mfg.    Co.,    49-53    Illi- 
nois .St.,   Buffalo,   NY. 
SMITH  ft  HEMENWAY  CO.,   INC.,  Irv- 

ington.  N.  J.     "Red  Devil." 
VISES,      MISCELLANEOUS. —  This      In- 
cludes  various   types   of   vises,   not    listed 
under    other    separate    classifications,    and 
adapted    to   particular   purposes,    such    as 
automobile     and     electric     vehicle     vises. 
which  are  of  medium  size  and  designed  for 
use    by    the    automobile    mechanic:    drill- 
press  or  milling  machine  vises  for  holding 
work    on    those    machines;    Jewelers'    vises, 
either  of   the   bench  or  portable   type.   etc. 
Manufacturer!; 
Alexander  ft  Cox  Co.,  Ogden  ft  Western 

Avea.,   Chicago,   111. 
Athol  Machine  Co..  Athol.  Mass.    "Athol." 
Atkins   &   Co.,    E,    C,    402   S.   Illinois   St., 

Indianapolis,    Ind. 
Erie    Tool    Works,    The,    11th    A    French 

Sts..    Erie.  Pa. 
Lowell   Wrench    Co.,    54   Commercial    St., 

Worcester,  Mass. 
Morgan   Vise   Co.,    35   8,   Desptalnes   St., 

Chicago,   111.      "Morgan." 
Newhalf   Chain     Forge     ft    Iron    Co..     90 
West  St..  New  York,  N.  Y.     "Trident.1' 
Newman  Mfg.   Co.,    717-21    Sycamore   St.. 

Cincinnati.  Ohio. 
North    Bros.    Mfg.    Co.,    Lehigh    Ave.    ft 
""     Philadelphia.  Pa.     "Yan- 


VISES,    PIPE    OR    CONDUIT.— Clamping 

tools  Intended  for  temporary  or  permanent 
mounting  on  benches,  etc.,  and  equipped 
with  notched  or  toothed  Jaws  for  rigidly 
clamping  pipe,  conduit  or  other  round  ob- 
jects and  preventing  turning  during  cut- 
ting, threading  or  tapping  operations.  For 
large  pipe  they  are  made  with  special 
means  for  securing  a  very  Arm  hold  on  the 
pipe  without  distorting  It  by  excessive  or 
nonuniform  pressure. 


Armstrong    Mfg.    Co.,     The.     Bridgeport, 

Conn. 
Greenfield    Tap    ft    Die   Corp..    Sanderson 

St.,   Greenfield.   Mass.     "Wells." 
Jones    Tool    Co.,     1912    Van    Buren    Rd., 

Cleveland.  Ohio. 
Martin    ft   Sons.    H.    P.,    Owensboro,    Ky. 

"Martin." 
McAvity   ft  Sons,   Ltd.,  T.,  King  St..   St. 

John,  N.  B.    "— 
.11  Well   Sup 

Pittsburgh,    _  _. 
Phoenix    Hardware   Mfg.    Co.,    49-53    Illi- 
nois  St.,   Buffalo,    N.  Y. 
Walworth  Mfg.  Co.,    Boston,   Mass. 
Williams    &    Co.,    J.    H..    187    Vulcan    St.. 

Buffalo,  N.  Y.  "Vulcan." 
VIT-O-NET  MFO.  CO.— Chicago.  111. 
Manufacturer  of  electrically  heated  blan- 
kets. Jackets  and  heating  pads.  President, 
William  F.  Craddlck:  secretary  and  treas- 
urer, Floyd  F.  Barnes.  Main  office  and 
factory,  1215  N.  Clark  St.,  Chicago,  III. 
Branch  office,  13  Flatbuah  Ave.,  Brooklyn, 
N.  t. 

VITAE.— Trade  name  for  commutator 
brushes  manufactured  by  the  Le  Valley- 
Vitae  Carbon  Brush  Co.,  E21  W.  23rd  St., 
New  York,  N.  Y. 

VITAL.— Trade  name  for  spark  plugs 
manufactured  by  the  Vital  Mfg.  Co.. 
Cleveland,  Ohio. 

VITAL  MFG.  CO.  —  Cleveland,  Ohio. 
Manufacturer  of  spark  plugs. 

VITALATOR.— Trade  name  for  violet- 
ray  apparatus  manufactured  by  the  Rogers 
Electric  Laboratories  Co.,  2015  E.  65th  St.. 
Cleveland,  Ohio. 

VI TO  LAC. —Trade  name  for  insu'ating 
varnish  manufactured  by  the  L.  S.  Brach 
Mfg.  Co.,  127-119  Sussex  Ave.,  Newark, 
N.  J. 

VITRE-LITE.— Trade  name  for  lighting 
reflector  manufactured  by  the  Vitreous 
Enameling  Co.,  6800  Grant  Ave.,  Cleveland, 
Ohio. 

VITREOUS      ENAMELING     CO.  —  5800 
Cleveland.    Ohio.       Manufac 


Samuel  Well; 


lighting  reflectors,  etc.    PrcBldci 
>uci   Well:   secretary   and  general   maii- 
„  t.  Edgar  H.  Weil;  treasurer,  Walter  M. 
Well. 
VITRII 


C  CO.,  THE.— 2526  W.  Congress 
j.  III.  Manufacturer  of  acld- 
prooi  paints  and  waterproofing  materials. 
Branch  office,  1  E.  42nd  St.,  New  York, 
N.  Y. 

VITRIOL,    BLUE.— See   Copper  sulphate. 

VITRO     FIRE -FELT.— Trade     name     for 
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asbestos  sheets  and  blocks  manufactured 
by  Johns- Man vllle.  Inc.,  Madison  Ave.  ft 
41st  St.,  New  York,  N.  Y. 

VITROBESTOS.— Trade  name  for  asbes- 
tos sheets  manufactured  by  Johna- Man- 
villa,  Inc.,  Madison  Ave.,  ft  41a[  St..  New 
York,  N.  Y. 

VITROCA8E.  — Trade  name  for  b*U- 
rlnglng  transformers  manufactured  by  the 
Klllarit  Electric  Mfg.  Co..  3940-46  Easlon 
Ave.,  St.  Louis.  Mo. 

V I TR OHM. —Trade  name  for  rheostats 
and  resistors  manufactured  by  the  Ward 
Leonard  Electric  Co..  Mt.  Vernon,  N.  Y. 

V  IT  ROSEAL.— Trade  name  for  wire  for 
sealing  into  glass  manufactured  by  the 
"--Lnford    Electric   Co.,   »  Church  St.,    New 


York.  N.  Y. 


for 


VIVI8    MFO.    CO.,    INC.— Seattle.    Wash. 

Manufacturer    of  electric  _hair    

vibrators.     President,  V" 
ildent  and  general  ir 


C 


,  Wis. 


.  E.  Johnson;  vice- 
_  ...inager,  A.  H.  Find- 

n.  Chailm&n:  treasurer, 
office.    1306    lat   Ave.. 

nch  office,  1024  11th  St., 


general  manager.  '. 


, . name     for     automobile 

wrench  manufactured  by  the  Bonney  Viae 
ft  Tool  Works,  Inc.,  Allentown,   Pa. 

V-K^-Trade  name  for  trolley  wheels  and 
harps  manufactured  by  the  More -Jones 
Brass  ft  Metal  Co.,  3133-44  N.  Broadway. 
St.  Louis,  Mo. 

VLCHEK  TOOL  CO.,  THE.— 3000  E. 
87th  St..  Cleveland,  Ohio.  Manufacturer 
kits,  etc.  President  »nd 
__. .  F.  J.  Vlchek;  vice-preai- 
,.„,...  ...  _.  Hunkin;  secretary  and  treas- 
urer, F.  S.  Macourek;  sales  manager,  C.  H. 
Rock. 

V.  M.  C.  BRASS.— Trade  name  (or  light- 
ing fixtures  and  fixture  parts  manufac- 
tured by  the  Vlrden  Co..  6103  Longfellow 
Ave.,  Cleveland,  Ohio. 

VOGEL.— Trade  name  for  ground  damps 
manufactured  by  the  Fairmount  Electric 
ft  Mfg.  Co..  69th  ft  Woodland  Ave.,  Phila- 
delphia, Pa. 

VOGEL  ft  BROS.,  INC.,  WILLIAM.— 
Brooklyn,  N,  Y.  Manufacturer  of  sheet 
metal  stampings.  President,  William  H. 
Vogel;  vice-president,  Louis  H.  Vogel: 
secretary,  William  Martin  Vogel;  treas- 
urer H  M.  Edwards.  Main  office,  37  S. 
9th  St.,  Brooklyn,  N.  Y.  Branch  office, 
ISO  N.  Market  St.,  Chicago,  111. 

VOGT  MACHINE  CO.,  HENRY,— Louis- 
ville, Ky.  Manufacturer  of  motor-driven 
refrigerating  and  ice-making  machinery 
and  water-tube  boilers. 

VOIGHTLANDER  ft  SOHN.— 140  E.  On- 
tario St.,  Chicago,  III.  Manufacturers  of 
photographic  tenses. 

VOIGT  CO.— 1741-47  N.  11th  St.,  Phila- 
delphia. Pa.  Manufacturer  of  lighting  fix- 
tures, portable  electric  lamps  and  lamp 
bases.  Business  established  1905.  Presi- 
dent, Max  Voigt;  secretary,  treasurer  and 
sales  manager,  Alfred  Volker,  Jr.;  general 
manager,  William  J.  Voigt.  Sales  repre- 
sentative, Q.  M.  MacDonough,  Box  151, 
Charlotte,  N.  C. 

VOLK  ELECTRIC  ft  MFG.  CO.,  INC.- 
Grand  Central  Terminal,  New  York,  N.  Y. 
Manufacturer  of  renewable  fuses  and  fuae 
tongs.  President,  C.  S.  Randall;  vice- 
president,  James  O.  Corbett;  secretary  and 
treasurer,  Minder  D.  Randall.  Factories. 
Bantam,  Conn.;  WHterbury.   Conn. 

VOLK  MFO.  CO.,  THE.  —  Westport, 
Conn.  Manufacturer  of  renewable  fuses. 
Business  established  19IS.  President  and 
treasurer,  Charles  M.  Kemper;  secretary, 
W.  Sterling  Alwater;  general  manager.  Q. 
K.  Reefer:  sales  manager.  F.  A.  Curry. 
Main  office  and  factory,  Westport,  Conn. 
Branch  office  and  warehouse,  1  Aahburton 
Place,  Boston,  Mass.  District  office.  Grand 
Central  Terminal,  New  York.  N.  Y.  Sales 
representatives.  McCrum  ft  Glllem,  1011 
Empire  Bldg.,  Birmingham,  Ala.;  Wlltiams- 
Beaslev  Co.,  5S  W.  Jackson  Blvd.,  Chi- 
cago, 111.;  American  Manufacture 
Inc.,  208  N.  Wells  St..  Chicago,  I 

—      Russell.     242     — '- J      J" 

■       Charles  D. 

... Bloomer,    3105   \ —   

Wis.;  John  P.  Rockwood,  16  Liberty  In., 
New  York,  N.  Y.;  William  H.  Rue.  110 
Finance  Bldg.,  Philadelphia,  Pa.;  H.  Lee 
Reynolds,  First  National  Bank  Bldg.. 
Pittsburgh,  Pa.;  S.  H.  Ford,  608  Mutual 
Bldg.,  Richmond,  Va.:  W.  R.  Patton.  1531 
Olive  St.,  St.  Louis,  Mo.;  F.  M.  Brown, 
406  S.  Franklin  St.,   Syracuse,   N.  Y. 


-a,  111.;  George 
St.,    Detroit, 


W 
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VOLTAMMETERS 


KCAR  STORAGE    BATTERY    CO.— 

i  E.  !Sth  St..  Chicago,  111.  Manu- 
sr  of  storage  batteries.  President 
neral  manager,  J.  M.  Volkhardt,  Jr.; 
try,  R  E.  L.  Volkhardt. 
T.-Tne  International  conference  on 
al  unit)  and  standards  defined  the 
!  and  the  ohm  In  terms  of  concrete 
vie.  Since  there  la  a  definite  relA- 
twwn  the  ampere,  ohm  and  the  volt, 
:t  la  denned  In  terms  of  this  rela- 
folowa:  The  volt  la  the  electrical 
ce  of  potential  which,  when  stead- 
'-J  '"  a  conductor  whose  resistance 


t    Of   (I 


For  practical  purposes   the   volt 


s  the  t 


■f  the  V 


f.    of   the     

cell  ll  Ktvan  by  the  formula.  E= 
.0000106  If— !0)  volts,  where  t*  h 
jemture  In  centigrade   degrees. 

AMPERE.— A  common  unit  of  ap- 
ower  of  a  circuit.  It  Is  the  apper- 
t  when  the  potential  difference  l> 

and  the  current  Is  one  ampere 
uct  of  the  volts  and  ampere*  irlvei 
power  In  volt-amperes. 


a   Ider 


is   usually    Riven    In    ktlovolt- 
kllovolt-ampere-1000      volt- 
's Power,  apparent. 
.—Trade    name    for    electi 

furnace  regulators  manul 

Its  Mfg.  Co.,  Ltd..  Welland,  Ont., 


„  ALESSANDRO.— Bor 
Italian  physicist, 
erles  and  Inventions  In  electricity, 
sor  of  physio  In  Italian  unlver- 
dc voted  himself  to  electrical  ex- 
.  and  discoveries  of  great  impor- 
ilted.  He  proposed  a  new  theory 
:Ity  st  variance  with  the  "anl- 
rlclty"  theory  of  Qalvanl.  sug- 
hat  electric  power  resided  In 
d  operated  when  they  were  In 
In  1775  he  invented  the  electro- 
simple  form  of  condenser.  He 
d  the  first  absolute  electrometer. 
3  developed  the  famous  olectrlc 
lattery  which  bears  his  name.  He 
e  his  work  carried  on  to  greater 
ments  by  Davy.  Oersted  and 
He  Is  recognized  as  the  disco v- 
rent  electricity;  In  his  honor  the 
m.f.  has  been  named  the  volt. 
DYNAMO.— Trade  name  for 
n  bolting  manufactured  by  J. 
&  Sons,  12  N.  3rd  St.,  Phi  lad  el- 

MFG.      CO.,      LTD.  — Welland, 


-- — The  term  voltage  Is  one 
rring  to  the  electromotive  force 
;  of  potential  In  a  circuit.  It 
•om  the  practical  unit  of  dec- 
ree, the  volt.  The  current  be- 
:wo  points  in  a  circuit  Is  due 
n  having  a  different  electrical 
>tent1nl'*;  for  this  reason  the 
i  force  or  voltage  In  a  circuit 
■rator  or  battery  is  sometimes 
(Terence  of  potential  aeross  Its 

.  DECOMPOSITION.— The  in- 
r  of  the  electric  energy  neces- 
:rolytlcally  decompose  a  sub- 
i  a  constant  for  a  given  kind 
vork  being:  done.  In  an  elec- 
It  corresponds  to  the  entire 
iee  from  the  original  electro- 
trodes  to  the  ultimate  prod- 
electrolytic  action.  Including 
secondary  actions.  Numerl- 
aluated  by  dividing  by  23.050 
line  of  the  chemical  changes 
the  electrolysis.  In  gram- 
i?ram  equivalent  of  reaction 
-e  Reaction,  heat  of;  and 
:<il  equivalent  of  the  volt. 
3ROP. — The  voltage  drop  be- 

tVie  product  of  the  current 
-~r  by  the  resistance  between 
-"       By    OhnVs 


_ -   .... 1  Is 

product  of  the  load  current 
nee  of  both  wires  from  the 
le  load.  If  copper  wires  are 
age  drop  is;  e  =  2xl0.4xlxI/A 
i  In  feet  of  one  wire  he- 
ld     generator;    A=cross-sec- 


...4— mil-foot  resistivity  of 

per  at  70"   F. 

In  a-c.  circuits  the  voltage  drop 
pends  upon  the  reactance  as  well  as 
resistance;  It  equals  the  product  of  ... 
current  and  the  Impedance.  For  suppl: 
circuits  It  can  be  defined  as  the  difference 
between  the  e.m.f.  at  the  source  and  that 
at  the  load.  Voltage  drop  la  also  called 
potential  drop  and,  when  It  Involves  — 
per  conductors,  copper  drop. 

VOLTAGE  DROP  IN  A-C.  CIRCUITS.— 
This  Is  the  numerical  difference  between 
the  generator  voltage  and  the  voltage  at 
the  point  where  the  voltage  Is  measured. 
In  transmission  lines  It  la  the  numerical 
difference  between  the  voltage  at  the  gen- 
erating and  receiving  stations.  Unless 
extraneous  e.m.f.'s  are  present,  it  equals 
the  Impedance  drop  In  the  tine.  See  Im- 
pedance drop. 

VOLTAGE  REGULATORS.— See  Regula- 
tors,   feeder  voltage. 

VOLTAGE  STABILIZERS.— The  purpose 
of  this  device  Is  to  eliminate  the  instan- 
taneous variation  In  voltage  when  both 
power  and  lighting  loads  are  supplied  from 
a  single  transformer.  In  any  constant-po- 
tential distribution  system  an .  Instantane- 
ous or  sustained  Increase  or  decrease  of 
current  produces  a  corresponding  voltage 
change  which  Is  more  or  leas  pronounced, 
depending  on   the   combined   regulation   of 


f   drat 


i  the 


stabilizer 


l.     If  the  system 

i   lighting  and   motors,   ine 

.   -  -    — lV    rejuit    in    lamp 

teas  periodic  changes  In 

Hence    the    use    of    a 

■s    where    such     trouble 


The  stabilizer  is  essentially  a  reactive 
transformer  having  a  primary  through 
which  the  motor  current  flows  and  a  sec- 
ondary which  la  connected  In  series  with 
the  lamp  load  and  boosts  the  lamp  voltage 
by  an  amount  proportional  to  the  voltage 
drop  caused  by  the  starting  current  of  the 
motor.  The  stabilizer  Is  provided  with  an 
adjustable  air  gap  which  permits  adjusting 
the  voltage  Induced  In  the  coll  connected 
In  the  lighting  line. 

Manufacturer; 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  T.    The  voltage  stabiliser  de- 


pensate   for    „.     _-.,-    ._ 

any  current  that  Is  allowed 
through  one  of  the  stabilizer  i 
Consequently,     compensation 


will 


sed    by 
■-,    flow 


__  "K 

made  for  loads  connected  with  the  sta- 
bilizer, but  not  for  loads  between  the 
stabiliser  and  the  generator.  Recom- 
'Hded  for  use  in  all  cases  where  the 

licker. 

.  „. _ single 

phase  systems.     (Bulletin  4G403A.)     See 
adv.  pages  1203-1223. — Adv. 
VOLTAGES,      DISTRIBUTION.  — Distri- 
bution systems  are  those  operating  at  Volt- 
ages    below     B0  (10,     except    that     6600     and 
11,000-volt  systems  are  In  use  for  dlstrlbu- 


l   districts   In   • 
a   the    "     " 


mains  are  operated  at  2300  volts  If  single- 
phase  or  two-phase.  If  three-phase,  delta- 
connected,  they  are  2300  or  4 BOO  volts  or 
2300/4000    volts   If  T-connected. 

The    aecondarv    mains    are    110    volts.    If 
two-wire;    110-220.    If    three-wire;    and    220 

or  440   If  for  three-phase  powr-       —    

large  mills  are  operated 


i   thre 


at  SS0  volts. 

Y-connected 

being  operated  at 


secondary   systei —   _.      _ , 

115/200  volts.  Voltages  below  110  are 
rarely  used  for  distribution  on  account  of 
the     excessive     copper     requirements     and 


_ _..    ..   point  of  dist__..._ 

lpllahed    at   voltages   ranging   from 
1BO.O00     and     higher    voltages     ar 

„.  jtemplatlon.      Workli 

been    standardized   < 


22.000.   26,400,   33.000,    44,000,    66,000.    110.000, 


150.000,  and  166,000  and  220,000  (proposed) 
VOLTAIC— An  old  term  used  largely  In 
referring  to  a  primary  battery,  cell  or 
couple  or  any  electrical  phenomenon  pro- 
duced by  the  current  from  primary  (volt- 
aic) batteries. 

VOLTAMETERS,  COPPER,  GAS  AND 
SILVER.— Voltameters  are  electrolytic  ce'la 
In  which  the  decomposition  of  some  elec- 
trblyte  Is  used  as  a  measure  of  the  quan- 
-"■-    -*    -■—*— -    -— '"mbsl    : J 


i  solution  of  silver  nitrate. 


last  Is  used  for  the  standardisation  of  cur- 
rent-measuring Instruments  and  the  am- 
pere Is  defined  In  terms  of  the  amount  of 
silver  deposited  In  unit  time. 

Practically,  a  better  name  for  this  ln- 
-■"■*  coulomeler  or  electrolytic  am- 
neter.    The  Bastlan  electrolytic 

good  example.     The  electrolyte 

is  a  dilute  solution  of  sulphuric  acid  which 
Is  decomposed  by  the  passage  Of  the  elec- 
tric current  Into  hydrogen  and  oxygen. 
These  are  permitted  to  escape,  the  drop  In 
the  elevation  of  the  liquid  being  used  to 
measure  the  ampere-hours  supplied.  If 
the  gases  that  escape  were  collected  and 
measured,  they  too  might  be  used  to  meas- 
ure the  ampere-hours.  Voltameters  Can 
be  used  on  d-c.  circuits  only.  Also  see 
Coulo  meter. 

Man  u  f  act  u  rare : 

Detroit  Electric  Co.,  434  Shelby  St..  De- 
troit. Mich. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
man town,  Philadelphia,  Pa. 

VOLTAMMETERS,  BATTERY  OR 
POCKET.— Voltamrneteis  are  instruments 
combining  a  voltmeter  and  ammeter  In  the 
same  case  and  are  used  for  measuring 
either  the  current  or  voltage.  They  ar» 
generally    Instruments    of    the    moving-coil 

ape  and  have  separate  binding  posts  for 
e  voltmeter  and  ammeter  connections. 
The  less  expensive 
the    movlngrvane    r 

ments  with  two  or  three-  voltage  ranges 
and  the  same  number  of  current  ranges  lor 

may  be  used  for  a  number  of  conditions. 

Battery- testing  Instruments  are  gener- 
ally used  for  testing  storage  batteries  for 
automobile  starting  and  lighting  systems, 
etc.,  and  also  for  testing  dry  cells  used 
for  ignition  purposes. 

Manufacturers: 

American    Ever    Ready    Works    of    Na- 


N.   Y.     "Eveready." 


Long    Island    C 


Ltd., 


Canadian    National     Carbon    Co., 

;  Park,  Toronto,  Ont.,  Can. 

"  -I  Co.,  4S4  Shelby  St.,  De- 


Detroit  Electi. 
trait.  Mich. 

Eldredge  Electric  Mfg.  Co.,  3  Post  Office 
Sq.,   Springfield,   Mass.     "Advance." 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  The  O-E  railway  signal 
voltammetera  are  of  the  permanent 
magnet,  D'Arsonval  type,  with  connec- 
tions so  arranged  that  either  current  or 
potential  can  be  measured.  These  volt- 
ammeters  are  small,  compact  and  very 
substantial,  and  adequately  fulfill  the 
requirements  of  a  small  combination 
instrument  for  the  general  testing  of 
railway  signals  and  other  apparatus 
operated  with  batteries  or  by  low-volt- 
age direct  current  circuits.  (Bulletin 
46044.)     See  adv.  pages  1201-1223.— Adv. 

Hoyt  Electrical  Instrument  Works,  Pena- 
cook,  N.  H.     "Hoyt." 

Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111.     "Jewell." 

Manhattan  Electrical  Supply  Co.,  Inc., 
17  Park  PI..  New  York.  N.  Y.  "Elite/1 

Minnesota  Storage  Battery.  Co.,  208-210 
N.   4th  St..   Minneapolis.    Minn. 

Plgnolet,  Louis  M.,  78-KO  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  8L,  Ger- 
man to  an.    Philadelphia,    Pa. 

Readme    Meter    Works.    Bluffton,    Ohio. 

Holler-Smith  Co.,  233  Broadway,  New 
York,   N.   Y.      "Handy." 

WKSTINGHOUSE  ELECTRIC  A  MFG. 
CO.,  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1395-1402.) 

Weston  Electrical  Instrument  Co.„Wbt- 
erly  Park.  Newark,  N.  J. 

VOLTAMMETERS,  DASHBOARD  OR 
VEHICLE.  —  Voltammetera      combining 


fc 


used  for  this  purpose,  the  instru- 
normally  acts  as  an  ammeter,  indi- 
cating either  the  charge  or  discharge  rate 
of  the  battery.  A  small  button  Is  placed 
on  the  instrument,  which  when  pressed 
completes  the  connections  for  the  volt- 
meter and  Indicates  the  battery  or  charg- 
ing voltas-e.  These  voltammeters  are  usu- 
l    moving- coil    type, 

.j  withstand  the  vl- 

irauon,  una  are  generally  mounted  In  a 
lustproof  metal  case   with  a  glass  cover. 

o  have  separate  ammeter  and  voltmeter 
-lementa,  both  of  these  being  placed  side 
hy  side  In  a  single  case  and  making  a  dual 


Instrument  of  which  each  element  may  be 
permanently     connected     In     circuit.       The 


VOLTAMMETERS 


E  M  F  ELECTRICAL  YEAR  BOOK 


VOLTMETERS 


Detroit  Electric  Co..  434  Shelby  St.,  . 
trolt.  Mich. 

GENERAL  ELECTRIC  CO.,  Schen 
tfitly,  N.  Y.  Instrument  made  up 
two  miniature  D"  Arson  val  eleim 
mounted  on  a  single  base,  the  cot 
being  separate.  (Bulletin  46032.) 
adv.   pages  1203- 1223.— Adv. 

Henr— "    '■"        '■ 

Electrical    Instrument 
wanut  St.,  Chicago,  111.     "Jewell." 
Minnesota    Storage    Battery    Co.,    20S-210 

N.  4th  St..  Minneapolis.   Minn. 
Queen-Gray  Co.,   64-70  Johnson  St.,   Ger- 
■'hlladelphla.    Pi 


Roller-Smith    Co., 


New 


J   Warren   St., 

Newnrk,    N.   J. 

WKSTINGHOI'SE  ELECTRIC  ft  MFG. 
CO..  East  Pittsburgh.  Pa.  (See  dis- 
play adv.  pages  1335-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 


■uli    / 


intert   o 


.    clr- 


irda    (Or   d- 

ally  of  the  moving- coll  type,  and  normally 
Indicate  the  current  flowing  In  the  circuit. 
A  small  button  placed  on  the  face  of  the 
Instrument  Is  pressed  when  it  Is  desired  to 
read  the  voltage  of  the  circuit.  These  in- 
struments arc  made  to  conform  In  size 
and  appearance  to  other  panel  or  switch- 
board Instruments.  They  usually  have  but 
one  pointer  which  moves  over  a  scale 
calibrated  both  for  volts  and  amperes. 
Manufacturers: 
Donga n   Electric   Mfg.   Co..   2387   Franklin 

St.,   Detroit,   Mich. 
Eldredge  Electric  Mfg.  Co.,    3  Post  Office 

So..,   Springfield,    Mass.      "Advance." 
Jewell     Electrical     Instrument     Co..     1650 

Walnut   St.,  Chicago.    111.      "Jewell." 
ngnolet,    Louis    M  .    78-80    Cortlandt   St.. 

New  York,  N.  Y. 
Queen-Gray  Co.,   64-70  Johnson  St.,  Ger- 
mantown,  Philadelphia,  Pa. 

h    Co..     233     Brondway,     New 


.  M.,   1516  Or  team 


York,  N.  Y. 
WELCH  MFG. 

St.,  Chicago, 
wi;sTi.NGHOrRK    j-:lf,ctric   *   mfg. 

CO..    East    Pittsburgh.    Pa.      (See    dis- 
play adv.  pages  1395-1402.) 
Weston   Electrical  Instrument  Co..  Wav- 
erly   Park,  Newark.  N.  J. 


.  _ ..  „ J   provide  _ 

single  instrument  which  Is  self-contained 
that  may  have  six  different  working 
ranges,  three  for  voltage  and  three  for 
current.  They  are  very  handy  Instru- 
ments for  this  reanon.  especially  for  gen- 
eral testing.  A  special  application  of  port- 
able voltammeters  Is  for  electrolysis  test- 
ing to  determine  the  value  of  any  currents 
that  may  be  entering  or  leaving  water  or 
gas    pipes,    cable    sheaths    or    underground 


ting  wooden  cases  provided  v 

;   handles.      Some    of    these    1i 

I      very      accurate      high-grade     voltam- 
1    with    voltage    ranges    from 


>    100   t 


150  volts   and   ( 


connections    for    the    different    ranges    t 
somel  mes    obtained    by    means    of   a    pi 
switch    which    Is    Inserted    In    the    desii 
receptacle,     and     In     other     Instruments     _ 
number    of   binding   posts   are   provided    so 
that    the    external   connections    are    readily 
changed. 

Manufacturers: 

Central    Scientific    Co..    4(0    E.    Ohio    St., 
Chicago.  111. 

Detroit   Electric  Co..   431   Shelby  St.,   De- 
troit.  Mich. 

n.ini,-nTi    Kl.iirli'    Mfg.   Co..   2387   Franklin 


sonvnj  principle   and    arranged  TOt 
rapacities    and    three    voltage    am 


ho  gany    case.       (Bulletin     46044.)       See 

adv.  pages  1203-1223.— Adv. 
Jewell     Electrical     Instrument    Co..     1650 

Walnut   St..    Chicago.    111.     "Jewell." 
Kermel      Apparatus      Co.,      Cambridge. 

Mass. 
Minnesota    Storage    Battery    Co.,    808-210 

N.   4th   St..   Minneapolis,   Mini 


Pis* 


.    Louis    M.,    78-80   Cortlandt    St., 


Pyls-Natjonal  Co..  The.  1334  N.  Kostner 
Ave.,   Chicago,  111. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
mantown,    Philadelphia.    Pa. 

RAWSON  ELECTRICAL  INSTRU- 
MENT CO.,  4  Norfolk  St.,  Cambridge, 
Mass. 

Roller-Smith  Co..  233  Broadway.  New 
York,  N.  Y. 

WELCH  MFG.  CO.,  W.   M.,  IBIS  Orleans 


St.. 


.    111. 


WESTINGHOrSE    ELECTRIC    &    MFO. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages   1395-1402.) 
Weston  Electrical  Instrument  Co.,   Wav- 

erly  Park.  Newark,  N.  J. 
VOLTAPE.— Trade   name    for   insulating 
tape   manufactured  by   the   Res-Pro  Insu- 
lating Co..   Inc..  Boston.  Mass. 

VOLTAX  CO.— Bridgeport.  Conn.  Man- 
ufacturer   of    Insulating    paints    and    var- 

VOLTMETER  MULTIPLIERS.  —  See 
Multipliers,  voltmeter  and  wattmeter. 

VOLTMETER  SWITCHES.  —  See 
Switches,    switchboard   Instrument. 

VOLTMETERS.  AUTOMOBILE  AND 
ELECTRIC  VEHICLE.— These  are  small 
e  lee  trod  vnamometer  or  D'Arsonval  type 
Instruments  designed  especially  to  be  sim- 
ple and  rugged  to  withstand  the  constant 
vibration  of  the  vehicle.  They  are  not  re- 
quired   to   be    as   accurate    as   the   larger 


.   the   i 


and   r 


The  Instruments  are  mounted  In  pressed- 
metal  circular  cases  with  glass  covers  and 
are  suitable  for  flush  mounting  on  the 
dashboard  of  the  automobile  or  vehicle. 
They  are  generally  from  2  to  3  Ins.  In 
diameter.  They  ore  made  In  a  number  of 
ranges  up  to  about  120  volts  maximum, 
and  with  sero-center  or  sero-left  scales. 
Manufacturers: 

American     Ever    Ready    Works    of    Na- 
tional    Cerbon     Co.,     Inc..     Thompson 
Ave.    ft    Orton    St..    Long    Island    City. 
N.   Y.    "Eveready." 
Canadian  General   E'ectrlc  Co.,  Ltd.,  11! 

Kim     ~ ■  ~    ■        - 

Cami  ■ 

"C 

Detroit  Electric  Co..  434  Shelby  St.,  De- 
troit, Mich. 

Eldredge  Electric  Mfg.  Co..  3  Post  Office 
Sq..   Springfield.   Mass. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  Y.  Instrument  construction 
Is  a  novel  application  of  D'Arsonval 
permanent  magnet  type'.  An  excellent 
example  of  fine  design  and  high  grade 
instrument  work  applied  to  a  miniature 
design.  (Bulletin  46045.)  See  adv. 
pages   1203-1223.— Adv. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St.,    Chicago,    111.      "Jewell." 

Minnesota  Storage  Battery  Co.,  208-210 
N.   4th   St..  Minneapolis.   Minn. 

Queen-Gray  Co..  R-l-70  Johnson  St.  Ger- 
msntown.    Philadelphia.   Ps. 

Roller-Smith  Co.,  233  Broadway,  New 
York,   N.    Y.     "Handy  Auto." 

Splltdorf  Electrical  Co..  98  Warren  St, 
Newark.  N.  J. 

WF.STINGHOU5E  ELF.CTHIC  ft  MFG. 
CO.,  East  Pittsburgh,  Pa.  (See  dis- 
play adv.   pages  1335-1402.) 

Weston   Electrical  Instrument  Co..  Wav- 
erly  Park,  Newark.  N.  J. 
^VOLTMETERS,    BATTERY    OR    POCK- 
ill    rugged    instruments   used    for 


storage- hnt 


.    ...   _   battery   sei 
n  ur  KHrHge  or  of  such  slie  thi 

be  slipped  fn  a  coat  pocket  ar 

used    Tor   general   testing   purposes.      Thoi 
Intended     especially     for     battery     serv!c_ 
genera  11  v   hove   one   terminal   In   the   form 
of   a    spike    that    is    placed 


The  principle   used   In    ..._ 

Is    that    of    the   D'Arsonval    or    moving-coil 
Instrument.      The   pocket   types  are  I 

binding    posts,    depending   c 


/oltage   ranges. 


Battery -testing  voltmeters  generally  have 
zero- center  scales  and  a  range  of  3-0-1 
volts.     The   pocket  v *  "      —       ■--- 

similar   ran—-     --' 
higher  rnnf 
Manufact 


tlonal     Carbon      Co.,     Inc.,      Thompao.. 
Ave.    ft    Orton    St..    Long   Island    City, 
N.    Y.     "Eveready." 
Bunnell    &    Co.,    J.    H..    31    Park    Place. 


Perk,    Toronto,    Ont,     Can. 
"Columbia." 

Canadian  Westlnghouae  Co.,  Ltd..  Sim- 
ford    ft    Myter     Sts.,  _  Hamilton.    Ont., 

Detroit  Electric  Co.,  434  Shelby  St..  De- 
troit,  Mich. 

Eldredge  ETectric  Mfg.  Co.,  2  Post  Office 
"    .   Springfield,    Mass.    "Advance." 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Instruments  constructed 
on  the  Thomson  Inclined  coil  principle 
and  designed  In  such  a  way  that  a 
strong,  accurate  and  exceedingly  per- 
manent structure  Is  obtained.  The 
moving  elements  are.  mounted  In 
aapphire  Jewels,  while  the  controlling 
force,  damping  and  scale,  are  of 
equally  fine  construction.  Furnished  In 
75.  160  and  300- volt  slses.  (Bulletin 
46046.)     See  adv.  pages  1203-1221.— Adv. 

General  Platers'  Supply  Co..  Inc..  489-493 
Broome   St.    New  York,   N   .Y. 

Hoyt  Electrical  Instrument  Works,  Pen- 
acook,  N.  H.    "Hoyt." 

Jewell  Electrical  Instrument  Co..  1650 
Walnut    St..    Chicago.    III.     "Jewell." 

Kermel  Apparatus  Co.,  Cambridge,  Mass. 

Minnesota  Storage  Battery  Co.,  208-210 
N.    4th   St.,   Minneapolis.    Minn. 

Mohawk  Electric  Mfg.  Co.,  15  Kirk  PI.. 
Newark,   N.  J.     "Rolllnaon." 

National  Carbon  Co.,  Inc..  Highland  ft 
Madison  Aves.,  Cleveland,  Ohio.  "Co- 
lumbia." 

Plgnolet.  Louis  M.,  78-80  Cortlandt  St. 
New  York,  N.  Y. 

Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 
mantown.    Philadelphia,    Pa. 

Readrite  Meter  Worka.  Bluffton,  Ohio. 
"Read  rite." 

Roller-Smith  Co.,  133  Broadway,  New 
York,  N.  Y. 

Service  Station  Supply  Co..  80-31  Lamed 
St..  Detroit.   Mich.    "Hyrste  Cadmo" 

WESTINUHOITSE  ELECTRIC  &  M17G 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.  ] 

eriy  Park."  NewarkVN."  "$'.' 
VOLTMETERS,      CONTACT-MAKING.— 

Strictly  speaking,  the  device  known  by  this 
name  Is  not  a  voltmeter  but  a  multicircuit 
differentially  wound  con  tact- making  relay 
and  line-drop  compensator  combined.  It 
Is  used  in  connection  with  automatic  volt- 
age-regulating apparatus  for  feeders  and 
transmission  lines.  It  consists  of  a  sole- 
noid having  a  number  of  windings.  One 
winding  produces  a  magnetic  flux  propor- 
tional to  the  pressure,  another  carriea  cur- 
rent In  proportion  to  the  load  and  opposes 
the  flux  due  to  the  feeder  pressure.  This 
counter  force  Is  adjustable  by  means  of 
taps  from  the  winding.  As  the  load  varies 
the  plunger  makes  contacts  which  control 
the  voltage -regulating  apparatus  to  main- 
tain a  uniform  voltage. 
Manufacturers: 
Canadian   General   Electric  Co..   Ltd.,    Ill 

King  St,  W..  Toronto,  Ont,  Can. 
Detroit  Electric  Co.,   484   Shelby  St.    De- 
troit, Mich. 
GENERAL     ELECTRIC     CO.. 

"    mr,   N.   Y.     — ' 

___J-1123.) 
Jewell     Electrical     Instrument    Co..     1650 

Walnut  St..  Chicago,    III.   "Jewell." 
Plgnolet.    Louis   M..    78-80    Cortlandt    St.. 

New  York,   N.  Y. 
Queen-Gray  Co..   64-70  Johnson  St.,   Oer- 

mantown.  Philadelphia,  Pa. 
Roller- Smith    Co.,     21!     Broadway,     New 

York,  N.  Y. 

\VI;STINGHOI'SE    ELECTRIC    ft    HKG. 

CO..  East  Pittsburgh.   Pa.   (See  dlsplat 

adv.   pages   1395-1401.) 

VOLTMETERS,        ELECTROSTATIC.   — 

The  principle  of  operation  of  this  type  of 

voltmeter  la  that  of  attraction  and   repul- 


>    of    such    1 


The  eaaen- 
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VOLTMETERS 


dated  from  Om  movahle  element.  When 
movable  and  stationary  elements  are 
isitfly  charged  Uie  resulting 


..      Some  of 

...t  other  types  of  volt- 

■rs  are  their  freedom  from  errors  due 
,-ii:ith:v.  power-factor,  wave  form,  ex- 
il  magnetic  fields  and  self -heating, 
absorb  no  energy  at  ordinary  fre- 
cles  and  hence  have  no  disturbing  lu- 
ng on  the  circuits  to  which   they  are 

'  low-voltage   circuits    the    actuating 


:h    more 

arativcl 

low 

voltages 

up    to 

fixed  plates  one  above  the 

-n  them,  attached   to   the 


■f  fixed  an 
<ra(lng    • 


arlable  c- 


i    Im- 

hlgh  grade  of  oil  which  In- 
isulation.  the  actuating  force 
potentials,  and  also  buoys  up 

element,   thereby   diminishing 

friction. 

the  Kelvin  multicellular  and  the 
■r  type  referred  to  are  damped  by 
ictlon.  Some  other  makes  are 
by  a  vane  moving  between  the 
a  permanent  magnet.  Theae  volt- 
re  made  for  potentials  as  high  as 


an    Radio    &    Research    Corp..    SI 
Row,   New  York,   N.   T. 
n  General  Electric  Co.,   Ltd..  212 
St..    W,,  Toronto.  Ont..  Can. 
KlMtrlc  Co..   434   Shelby   St..   lie- 
Midi. 

AL  ELECTRIC  CO..  Schenec- 
N.  Y.  Two  types  of  this  instru- 
are  manufactured:  the  vsne  type 
tentlals  of  3,  6  and  10  kv.,  and 
n  ivpe  for  use  up  to  50,000  volts. 
leter  Is  fitted  with  resistance 
protection  against  excessive 
ib  in  case  the  voltage  should 
cr  both  electrodes.  Above  50  kv, 
here  spark  gap  Is  recommended, 
in  46110.)  See  adv.  pages  1203- 
Adv. 

ray  Co..  64-70  Johnson  St.,  (Ser- 
vo, Philadelphia.  Pa. 
■T  ELECTRICAL  INSTRUMENT 
Norfolk  St.,  Cambridge,  Maes. 
ilth  Co.,  233  Broadway,  New 
J.   Y. 

3IIOUSB  ELECTRIC  &  MFG. 
it  Pittsburgh,  Pa.  (Sea  display 
ges    1396-1402.) 

TtRS,  MILL!.— These  are  per- 
;net     movable-coll    type    Instru- 

hev  will  give  a  full  scale  de- 
potential  differences  as  low  aa 
or  20  millivolts.  Such  low- 
ru  merits    are    subject    to    tem- 


volt' 


t  for  which  c 


„,     _     These   volt- 

enerally  used  for  special  test- 
i  and  laboratory  work  and 
3  generally  of  the  portable 
I  In  n  wooden  or  metal  pro- 
Switchboard  ml  111  voltmeters 
In  some  cases,  and  they  have 
itliout  50  to  S00  millivolts, 
iili    suitable  shunts  millivolt- 


■neral     Electric  Co.,   Ltd..   ill 
W..    Toronto.  Ont.,  Can. 
t'stlnghouse    Co.,    Ltd.,    San- 
yler       St».,      Hamilton,     Ont., 
stinghouse." 
ric    Co.,    434  Shelby  St.,  De- 

ELECTRIC  CO.,  Schenec- 
Portable  Instruments  con- 
i  D'Arsonval  principle,  high 
i-ery  accurate.  Made  In  va- 
lues. (Itullattn  46044.)  See 
1203-122S. 


Chicago,    III.    "JewelL" 


Plfmolet.    Louis   M. 
New   York,  N.  Y. 
Pyrolectrlc     Instrument     Co..     636-640     E. 
• ~        •  .n.    N.   J. 


WELCH  MFO,   CO.,  W.   M.,  1516  Orleans 
St.,    Chicago,    111. 

WEST  IN  OHO  USE .     _     _       . 

CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.  pages   1395-1402.) 
Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park,   Newark,  N.  J. 
Wilson -Maeulen    Co..    Inc..    730    E.    143rd 

St.,  New  York,  N.  Y. 
VOLTMETERS,  PORTABLE,  A.  C— 
These  are  of  either  the  electrodynamo- 
meter,  movable -vane  or  Induction  types. 
They  do  not  differ  essentially  from  the 
switchboard  Instruments  of  the  same 
types,  except  in  size  and  portability.  They 
are  mounted  in  wooden  caaes,  as  a  rule, 
with  a  carrying  handle  on  the  top.  They 
should  always  be  used  In  the  horizontal 
position  to  avoid  errors  due  to  unbalanc- 
ing of  the  moving  element. 

for  general  testing  and  laboratory  work, 
especially  where  high  accuracy  Is  desired, 
most  of  the  instruments  being  accurate 
to  within  W  to  y,  of  1%.  They  are  gener- 
ally free  from  temperature,  wave  shape, 
or  frequency  errors  within  ordinary  limits. 

Ing.  They  arc  made  with  ranges  up  to 
750  volts  for  direct  connection  to  the  cir- 
cuits. Higher  voltages  may  be  read  by 
using  lower-range  voltmeters  with  suitable 
potential  transformers. 
Manufacturers: 
Canadian   General   Electric  Co..    Ltd.,   212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Canadian    Westlnghouse    Co.,    Ltd.,    San- 
ford     &     Myler     Sts..     Hamilton,    Ont.. 
' Mtlnf' 

GENERAL*  ELECTRIC  CO.,  Schenec 
tady,  N.  Y.  Instruments  constructed 
on  the  direct- read  Ing  dynamomete 
principle,  with  good  mechanical  con 
structlon  and  neat  in  appearance.  Self 
contained  in  capacities  ranging  fror 
75    to    750    volts.      For    voltages    -"— 


750  a 


n  lulled.        (Bulletin     46044.) 
■-'■  -~'3— Adv. 


e  fur- 


Jewell     Elect 

Walnut  St.,  Chicago.  111.     '•Jewell." 
Kermel      Apparatus      Co.,      Cambridge, 

Plgnolet,    Louis    M.,    7S-80    Cortlandt   St.. 
"ork,  N.  Y. 
ray  Co.,  64-70  Jo 
in.   Philadelphia.    .  ... 

RAWSON    EI.KCTHICAL    INSTRUMENT 

CO..  4  Norfolk  St..  Cambridge,  Mass. 
Roller  .Smith     Co.,     233     Broadway,     New 

York.  N.  Y. 
WELCH  MFG.  CO.,   W.  M..  1516  Orleans 

St.,  Chicago.  111. 
WEST1NGHOUSK    KLF.CTKK'    At    MFG. 

CO.,  East  Pittsburgh,  I'a.    (See  display 

adv.   pages   1395-1402.) 
Weslon  Electrical   Instrument  Co.,  Wav- 

erly  Park,  Newark,  N.  J. 


sed  for 


e  purpos 


i  forms.     They 
s  the  sep- 


mostly  for  laboratory  work  and  general 
testing  Involving  either  direct  or  alternat- 
ing currents.  The  eleclrodynamometer 
type  gives  very  accurate  readings  and  Is 
quite  free  from  errors  due  to  temperature, 
wave  form  or  frequency  variations.  These 
Instruments  are  usually  shielded  and  well 
damped  and  have  the  moving  elements 
mounted  on  Jewel  bearings,  and  the  whole 
unit  enclosed  In  a  wooden  case.  Various 
ranges  up  to  about  750  volts  maximum  are 


Manufacturers; 

Canadian  General  Electric  Co.,  Ltd.,  212 
King   St.,   W.,    Toronto,    Ont.,    Can. 

Canadian  Westlnghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts..  Hamilton,  Ont.. 
Can.    "Westlnghouse." 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  This  Instrument  la  of  the 
dynamometer  type  and  Is  contained  In 
a-  mahogany  case.  A  small,  light- 
weight, thoroughly  dependable  instru- 
ment. (Bulletin  48018A.)  See  adv. 
pages    1203-1 J  23.— Adv. 

Hlckok  Electrical  Instrument  Co.,  The. 
10514  Dupont  Ave..  Cleveland.  Ohio. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut  St..  Chicago,   III,    "Jewell," 

Kermel      Appsratus      Co.,      Cambridge. 

"    lolet,    Louis    M.,    78-80    Cortlandt    St., 


Plgnolet,    Louis    M., 
New    York,   N.    Y. 


.   Ger- 


.!    Instrument    Co..    Inc..    1136    ' 

Van     Burcn     St.,     Chicago.     111.       "Re- 
liance.- 


Broadway,     New 


rcial  or  laboratory 


Welch   VOIt -Am meter 

High-grade  Jewel  bearing  Instruments. 
Guaranteed  accuracy  1%  of  scale.  All 
ranges  In  portable,  lineman's  and 
switchboard  forms.  Catalog  pn  request. 

WESTINGHOUSE    ELECTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1395-1403.) 
Weston  Electrical   Instrument  Co.,  Wav- 

erly  Park,  Newark.  N.  J. 
VOLTMETERS,  PORTABLE,  D-C— 
_hese  voltmeters  are  almost  invariably  of 
the  movable- coll  permanent- magnet  type, 
,lso  known  as  the  D'Arsonval  type.  The 
.eneral  construction  has  a  rectangular  coll 
pivoted  In  the  center  and  rotating  between 
"'  s  permanent  magnet  poles,  thus  giving 
...o  air  gaps.  Some  instruments  are  made 
with  the  coll  pivoted   on  one   side   so   that 

■ -    single   air   gap   Is   obtained.     The 

usually  ^mounted  in  Jewel  bearings 


i    damped    so    that    I 


entire  movable 


;ases.  Higher  voltage  ranges  are  obtained 
oy  connecting  external  multipliers  In 
lerles.  thus  giving  an  exceptionally  wide 
■ange   with  one   instrument. 

Manufacturers; 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W„  Toronto.  Ont..  Can. 


ford     &     Myler     Sts.,     Hamilton.    Ont.. 
Can.     "Westlnghouse."' 

Ctntrnl    Scientific    Co.,    460    E.    Ohio    St., 
Chicago,    111. 

Detroit    Electric   Co.,    434  Shelby  St.,  De- 
troit, Mich. 

noiiBsui    Electric   Mfg.  Co.,    2987   Franklin 
"•  ,    Detroit,    Mich 

ERAL     ELI 

-Jy.  N,  Y.  Ty 
mtained  In  < 
eluding  "50  volts  and  with  a  rests 
a  nee  of  approximately  100  ohms  p 
volt.  Double  or  triple  scale  Instri 
ments  In  anv  combination  can  also  I 
furnished.     See  adv.   pages   1203-1223.- 

Hanson  &  Van  Winkle,  Newark.  N. 
Hickok    Electrical    Instrument    Co..    Th 

10514  Dupont  Ave..  Cleveland.  Ohio. 
Jewel     Electrlml     Inurnment     Co..     16 

Walnut  St..  Chicago,  III.  "Jewell." 
Kermel      Apparatus      ""         <-......i....:,i.. 


,  Google 


VOLTMETERS 
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SO  Cortlandt  St., 
Co.,  636-640  B. 
..  Ger- 


Plgnolet.   Louis  M. 

New  York.  N.  T. 
Pyrolectrlc     Inetrun . 

State  St.,  Trenton,  N.  J. 
Queen-Gray  Co.,   61-70  Johntt 

man  town,    Philadelphia,    Pa.  • 

EAWSON  ELECTRICAL  INSTRUMENT 

CO..    4   Norfolk  St..   Cambridge.   Mass 
Rolter-Smitli     Co.,     233     Broadway.    New 

York.  N.  Y. 
WELCH  MFG.  CO.,  W.  M.,  1616  Orleans 

St.,  Chicago.  111. 
WKSTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  display 

idv.  puses  1306-1*02.) 


Weston  ElectL 

erly  Perk,  Newark,  N.  J. 
VOLTMETERS,        PRECIS 


,   Wav 


LABORATORY     STANi 
arc — These    are   of    the   permanent    ma 
net,   movable-coll   and   electrodynumomet__ 
types.     The  Instruments   are   semi  portable. 


loved,    but   it 


r  Instruments  of  the  same 
types,  but  the  Instruments  are  larger,  have 
longer  scales,  higher  resistance  and  are 
adjusted  to  a  much  higher  degree  of  ac- 
curacy. The  scales  of  some  of  the  d-c. 
Instruments  have  subdivided  scales  per- 
mitting closer  reading.  One  form  of  the 
dec  trod  ynamomeler  type  has  a  double 
scale,  one  reading  In  uniform  divisions  and 
the  other  In  volts.  A  vernier  enables  ac- 
curate reading  to  one-tenth  of  a  division. 
These  Instruments  are  commonly  used  for 
calibrating  other  voltmeters. 
Manufacturers: 
Canadian  General  Electric  Co..  Ltd.,  213 

King  St.,  w..  Toronto,  Out.,  Can. 
Canadian  Westlnghouse  Co.,   Ltd.,   San- 
ford    &    Myler    Sts.,    Hamilton,    Ont., 
Can.     "Westlnghouse." 
Chicago    Apparatus    Co.,    701    W.    Wash- 
ington Blvd.,  Chicago,   111.    "Mllvay." 
Detroit  FJectric  Co.,  431  Shelby  St.,  De- 
troit Hlch. 
GENERAL     ELECTRIC     CO..      Schenec- 
tady, N.  Y.    Type  l)L  combines  In  one 
Instrument    all    voltages    met    with    in 
most  d-c.  work.    Type  PL  tor  alternat- 
ing  current   Is   construe  ted   on   the   dy- 
namometer principle   and   special   con- 
struction   Is   employed   to    maintain    a 
high  torque.     Instruments  with  an  ex- 
ternal    multiplier     for    all    capacities. 
(Bulletin   46044.)     See  adv.  pages  1203- 
1223.— Adv. 
Jewell    Electrical    Instrument     Co.,     1650 

Walnut  St..  Chicago,   111.     "Jewell." 
Queen-Gray  Co..  64-70  Johnson  St.,  Ger- 

mantown.   Philadelphia,   Pa. 
Roller-Smith    Co.,     233    Broadway,     New 

York,  N.  Y. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh,  Pa.    (See  display 
adv.   pages  1395-1402.) 
Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park,  Newark,  N.  J. 
VOLTM  ETERS.  RECORDING  OR 
CURVE- DRAWING.— These  are  of  two 
types,  direct  acting  and  relay.  The  direct- 
acting  are  usually  of  the  permanent- mag- 
net, movable- coil  type  or  electrodynamo- 
meter  type.  The  pointer  Is  equipped  with 
some  form  of  siphon  pen  which  traces  Its 
movement  over  a  clock- ope  rated  chart.  On 
account  of  the  friction  of  the  pen,  these 
instruments  do  not  have  a  very  high  de- 
gree  of  accuracy.      This   is   especially   true 

To  obviate  this  difficulty,  one  maker  has 
attached  a  lever  to  the  clock  mechanism 
in    such    a    way    that    at    intervals    of 


the   meantime.     In   other   instrument 

Inked    ribbon    is    Interposed    between    the 
pointer  and  the  paper  chart.     Such  Instru- 


i  which  are  actuated  by  the  voltai 
M  fluctuations  are  to  be  recorded. 
i    made    for 


BRISTOL  CO..  THE.  Waterbury,  Conn. 
(See  display  adv.  page  1286.) 

Canadian  General  Electric  Co.,  Ltd.,  112 
King  St.,  W..  Toronto,  Ont.,  Can. 

Canadian  Westlnghouse  Co..  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont., 
Can.    "Westlnghouse." 

Detroit  Electric  Co..  43*  Shelby  St.,  De- 
troit,   Mich. 


ESTKRL1NE-A  NOUS  CO.,  THE. 
Lemcke  Annex.  Indianapolis,  Ind.  See 
Instruments,  electrical,  curve  drawing, 
graphic  recording  or  printing,  mlscel.— 
Adv. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  Instruments  of  the  round 
pattern  type  having  circular  charts 
eight  Inches  In  diameter.  Furnished 
for  both     ■'■■■■  .    ,.        . 

180-260.  456-650""  volt  "capacity.  "Strip 
chart  Instruments  with,  8-flay  clocks 
also  furnished  In  above  sixes.  (Bulle- 
tin 4B047.)      See  adv.  pages  1203  1223.— 

Queen-Gray  Co..   64-70  Johnson  St.,   Ger- 

mantown.   Philadelphia.   Pa. 
WESTrNGHOl'KE    ELECTRIC    &    MFG. 

CO..  East  Pittsburgh,  Pa.    (See  display 

adv.  pages  1395-1402.) 
VOLTMETERS,  SPECIAL  AND  MIS- 
CELLANEOUS.—Voltmeters  are  made  In 
some  types  other  than  those  described 
herewith  to  be  used  for  snecfal  voltage 
measurements.  Examples  of  this  are  the 
hot-wire  voltmeters  used  on  radio  and 
other  high-frequency  circuits  because  they 
pre  prnctlcal'v  not  afTected  by  chances  In 
frequency.  For  some  purposes  In  testing 
work  It  Is  desirable  to  measure  the  crest 
of  a  wave  or  the  maximum  voltage  value. 
Crest  voltmeters  have  been  devised  for 
this  purpose.  They  are  used  with  the 
condenser  type  bushing  of  a  testing  trans- 
former. The  principle  Is  that  the  average 
value  of  the  half  wave  of  the  charglns 
current  in  a  condenser  bushing,  flowing  In 
and  out  of  the  bushing  when  it  Is  sub- 
jected to  a  voltage  strain,  Is  proportional 
to  the  crest  of  the  voltage  wave. 
Manufacturer: 
RAWSON  ELECTRICAL  INSTRUMENT 

CO.,  4  Norfolk  St..  Cambridge,  Mass. 
VOLTMETERS.  SWITCHBOARD  OR 
PANEL,  A -C— Voltmeters  tor  a-c.  circuits 
arranged  for  switchboard  mounting  are 
verv  widely  used  and  have  been  more 
standardized  than  d-c.   instruments  aa  re- 


made with  circular  cases  and  are  arranired 
both  for  aurfnee  and  flush  mounting. 
Three  types  of  voltmeters  are  commonly 
found.      They    are    the    soft   Iron    vane,    in- 

addition  the  electrostatic  and  hot-wire 
voltmeters  are  occasionally  used,  the  for- 
roer    for   WEh    voltages   and    the    latter    tor 

All  of  the  three  principal  types  have 
about  the  same  accuracy.  The  Induction 
type  Instruments  have  a  much  longer 
scale  for  the  flame  diameter  case  than  any 
of  the  other  tvpe  Instruments  and  may  be 
read  accurately  on  the  upper  parts  of  the 
scale.  They  are  usually  not  affected  by 
ordinary  variations  In  wave  form,  fre- 
quency or  temperature. 

Because  of  the  voltage  of  the  circuits 
on  which  many  of  these  voltmeters  are 
placed  they  are  often  operated  with  suit- 
able   potential    transformers.         The    maxl- 

menta  Is   about  750   volts;    above    350   vo'ti 
the  series  resistors  are  usually  externally 
mounted  or  potential  transformers  used. 
Manufacturers: 
Canadian   General  Electric  Co.,  Ltd.,   313 

King  St..  W..  Toronto,  Ont.,  Can. 
Canadian   Westlnghouse    Co.,    Ltd.,    San- 
-      .      ..      .,..,....     t-.„       ,,„...,,_      Qnt| 

.  De- 

Eldredge  Electric  Mfg.  Co..  3  Post  Office 
Sq..    Springfield,    Mass.     "Midget." 

Ferranti  Meter  &  Transformer  Co.,  Ltd.. 
28  Noble   St..    Toronto.    Ont..    Can. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  A  complete  line  of  these 
Instruments  similar  in   general  charac- 

for  similar  service,    which  see  for  gen- 
eral description. — Adv. 

HleVnk  Electricul  Instrument  Co..  The. 
_  10514  D'.iixirif:    Ave.,   Clcvt'land.   Ohio. 


NORTON    ELECTRICAL    INSTRUMENT 

CO..   THE.    Mtinr-hi-ster.    Conn. 
Pignolet.   Louis  M..  -78-80   Cortlandt   St., 

New  York,    N.   Y. 
Queen-Gray  Co..   64-70  Johnson  St.,  Ger- 

mantown.  Phils  rlelphla.  Pa. 
RAWSON    ET.FCTR1CAI.    INSTRUMENT 

CO..   4  Norfolk  St..  Cambridge,  Mass. 
Rol'er-Smllh     Co..     233    Broadway,    New 

York,   N.  Y. 
WELCH   MFG.  CO.,  W.  M.,   1516  Orleans 

St.    Chicago,    III. 
WKSTTNGJTOrSK     ELECTRIC     &     MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  display 


adv.    pages   1395-1 


Weston  Electrical  Instrument  Co..  Wav- 
erly  Park,  Newark,  N.  J. 

VOLTMETERS,  SWITCHBOARD  OR 
PANEL,  D-C— Voltmeters  for  switchboard 
mounting  for  use  on  d-c.  circuits  are  al- 
ways of  the  movlng-coll  permanent  man- 
net  type.  They  are  made  In  a  number  of 
forms  and  sizes  for  different  types  of 
mounting,  such  as  round,  fan-shaped  and 
edgewise  Instruments  for  either  flush  or 
surface  mounting  and  with  or  without  II- 
'    " '       dials.      They  vary  In  size  from 


roximately  IS  ins.  long, 
s  type  are  usually  made 
i   760    volt*,    any   higher 


With    I. .  _ 

voltage  readings  being  obtained  by  means 
of  multipliers.  In  most  cases  the  Instru- 
ments are  only  aelf- contained  for  the  low- 
er voltages,  up  to  about  300  volts,  and 
above  that  have  the  multipliers  mounted 
behind    the    board.      In    the    larger    sties, 

--- --    *" ve    Illuminated    dials. 

lamps  placed  behind 

so   that   the    figures    and 
pointer  may  be  seen  from  a  distance. 
Manufacturers: 
Canadian  General  Electric  Co..  Ltd..  112 

King  St.  W..  Toronto,  Ont..  Can. 
Canadian   Westlnghouse    Co.,    Ltd..    San- 
ford    &    Myler     Sts..   Hamilton.    OnL. 
Can.    "Westlnghouse." 
Connecticut   Dynamo    &   Motor   Co..    The. 
Lvons  Ave.  &  Colt  St..  Irvlngton.  N.  J. 
Detroit   Electric  Co.,   434  Shelby  St.,   De- 
troit,  Mich. 
Dongan   Electric   Mfg.   Co..   29S7   Frank- 


_ ELECTRIC'  CO.."  Schenec- 
tady, N.  Y.  D'Arsonval  construction. 
High  accuracy,  rugged,  well  damped 
and  neat  In  appearance  (Bulletin 
46045.)     See  adv.  pages  1503- 1213.— Adv. 

Hickok  Electrical  Instrument  Co.,  The, 
10514  Dupont  Ave.,  Cleveland,  Ohio. 

Jewell  Electrical  Instrument  Co..  1650 
Walnut   St.,  Chicago,  IIL     "Jewell." 


NORTON  ELKOTKiCVL  INSTRUMENT 
CO.,  THE.  Box  V,  Manchester,  Conn. 
Manufacturer  Of  voltmeters  and  am- 
meters of  both  direct  and  alternating 
current  In  a  variety  of  sixes  for 
switchboard  work. — Adv. 

Itgnolet.  Louis  M„  78-80  Cortlandt  St., 
New  York,  N.  Y. 

Queen-Gray  Co.,  64-70  Johnson  St.,  Ger- 
msntown,  Philadelphia,  Pa. 

RAWSON  ELECTRICAL  INSTRUMENT 
CO.,    4  Norfolk   St..   Cambridge.    Mass, 

Roller-Smith  Co.,  233  Broadway,  New 
York,  N.  Y. 

BholdMVEXcel  Mfg.  Co.,  The,  Clyde. 
Ohio. 

Somervllle  Radio  Laboratory,  103  Heath 
St.,  Somervllle,  Mass, 

WELCH  MFG.  CO.,  W.  M.,  1610  Orleans 
St.,   Chicago.  111- 

WESTINGHOUSE    ELECTRIC    A    MFG. 


CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   13*6-1401.) 
Weston  Electrical  Instrument  Co.,   Wav- 


i   St..    New 


erly  Park,   Newark,    N. 

VOM    BAUR,  C.  H.— 50  I 
York.     N.     Y.       Manufacturer     oi      eieciru 
furnaces. 

VON  sr.MLEQELL-  Trade  name  tot 
electric  furnaces  manufactured  by  the  In- 
dustrial Electric  Furnace  Co.,  53  W.  Jack- 
Bon   Blvd..   Chicago,    III. 

VOORBESTITE. — Trade  name    for  pack- 

iSfg'    ^-,    . 
City.  N.  J. 

VOORHEES  RUBBER  MFG.  CO.— Jer- 
sey City.  N,  J.  Manufacturer  of  mechan- 
ical rubber  goods.  President.  J.  J.  Voor- 
hees;  secretary.  J.  J.  Voorhees.  Jr.:  treas- 
urer, F.  D.  Voorhees;  sales  manager.  G.  F. 
CovelL      Main   offlce.SO-56   Bostwlcli    Ave.. 


pumps     manufactured      by     the     Law 
Pump  &  Engine  Co.,  Lawrence,  Msaa. 

VOSMAER  OZONIZER.— A  high-tension 
apparatus  for  converting  atmospheric  air 
Into  ozone. 

VOSS. — Trade  name  for  electric  wash- 
ing machines  manufactured  by  the  VOW 
Bros.  Mfg.  Co..  Davenport,  Iowa. 

VOSS  BROS.  MFG.  CO.— Davenport. 
Iowa.  Manufacturer  of  electric  washing 
machines.        Business      established       1S77. 
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intent,  W.  H.  Voes;   vice-president,   J. 

Vaa;  secretary  and  general  manager, 
K.  Von:  ireaaurcr.  F.  P.  Voas;  sale* 
ager,  E,  F.  Vols.  Sales  representa- 
;.  E!fcir:c  Appliance  Co.,  Pittsburgh, 
Oklahoma  City  Hardware  Co.,  Okla- 
i  C-:v.  Dkia.;  Heyman  Well  Co.,  San 
Cisco,  Cal.i  R.  M.  Burton,  Seattle. 
t;  J.  H.  Astidown  Hardware  Co.. 
ilpeg,  Man.;  1*.  T.  Legare  &.  Co.,  Que- 


YLBOID.— Trade  name  for  po 
lc  lamps  manufactured  by  the 
Product  Co.,  (311    Grand   Blvd., 


labia 


!AY  CO.— Marshal  I  town.  Iowa.  Man- 
irer  of  apart  plugs,  etc. 
;  ELAND.— Trade  name  for  radio  os- 
ra  manufactured  by  the  Lieeds  A 
rup  Co.,  4901  Stenton  Ave.,  Phlladel- 
Pa. 

:ELANO,  B.  F.— til  Commonwealth 
Denver,  Colo.  Manufacturer  of  wood 
■ins.  Bmlness  established  1898.  Sole 
B.  F.  VreeUnd.  Mills,  Washington 
■egon. 
CABEBTON.-Trade 

t  Co.,    566   Capitol   Ave." 

>r    insula  t- 
lie  Amerl- 

— n  Terminal 

iw  York,  N.  T. 

N.— Trade   name   for    Ore    alarm 

_.... by   J.    H.    Bunnell    & 

York,  N.  T. 

welding 


'ark 


AH.— Ti 


.,  New  I 


id    manufactured    by    the    Cortland 
Compound  Co.,  Cortland,  N.  Y. 
AN. — Trade  name  for  storage  bat- 
anufactured  by   the   Croftan    ator- 
:ery  Co.,   423-5  W.  Queen  St,  To- 

\N.— Trade      name      for      electric 

saters    manufactured    by    the    In- 

)u«    Electric    Heater   Corp.,    Root 

iffalo,  N.  Y. 

.N. — Trade     name     for     flue     gas 

Instruments  manufactured  by    the 

3.  Pierce  Co.,  46  N.   Division   St., 

J.  Y. 

N.— Trade     name     for     soldering 

te,    fluid,    acid   and   atlcka    mumi- 

>y   the  Vulcan  Chemical  Co.,   1940 

-  St.,  Chicago,   111. 

N.— Trade    name    for    X-ray    and 

lency   electrotherapeutic  apparat- 


by   "i 


'ulca 


Kiecii 


ngeles  St.,  Los  Angeles,  Caf. 
4— Trade  name  for  soot  blowe 
red  by  the  Vulcan  Soot  Clean. 
10  E.  Long  Ave.,  Du  Bole,  Fa. 
I.— Trade    name   for- vises,   pii 

etc.,     manufactured    by    J.    I 
:  Co.,   Brooklyn,   N.  Y. 

ASBESTOS      MFG.      CO.—: 
New  York    N.  Y.    Mar 

tape,  packing,  paper, 

CHEMICAL.    CO.  —  194Q 
Chicago,   III.     Manufacturer 
a  Its,       paste,      fluid,     acid     a 


Vac- 


rreal- 


sticks.      Business    established    1 

dent,    secretary    and    treasurer. 

Olasaman;  vice-president.  Frank  A.  Cahn; 
sales  manager.  Adolph  M.  Qlassroan. 

VULCAN  CRUCIBLE  STEEL  CO.— All  • 
Qulppa,  Pa.  Manufacturer  of  electric  fur- 
nace and  magnet  steel.  President  S.  Q. 
Stafford;  vice-president,  Joseph  A.  Kelly; 
secretary  and  treasurer,  W.  A.  Campbell. 
Main  office.  Aliqulppa,  Pa.  Branch  offices, 
16  S.  Clinton  St.,  Chicago.  111.;  Detroit, 
Mich.;   Boston,  Mass.;  New  York.  N.  Y. 

VULCAN  ELECTRIC  CO.— 239  So.  Los 
Angeles  St.,  Los  Angeles,  Cal.  Manufac- 
turer of  X-Ray  and  high-frequency  elec- 
trotherapeutlc apparatus.      Business  estab- 

"  ■'- """        "---■-■ — »,     |.     w.     Gleason; 

general  manager, 


107  W.  13th  St.,  New  Tor 


llshed     1320. 


fneturer  of  electric  hea 


1  1906.     F.  J.  Holm. 


treasurer,   S.  K.   Stockton. 

VULCAN     FUEL    ECONOMY    CO,— 829A 
Transportation  Bldg..   Chicago,   111.      Manu- 
of    Insulating    paints.      Business 


Thornton,  M.   Pratt; 


rotary   and  general 


les.  Chicago,   111.,   e 
VULCAN     IRON    ' 

It..    Wllkes-Barre,    1 


Hft. 


d  West  Pittston,  Pa.  Salee 
Keiser-Gelsmer    Er 
Blrmlnghe " 


Wllkes-Bari 

. . .  '    :."  . ".:.  jsss.  _ 

Cameron.  £218  Farmers  Bank  Bldg.,  Pitts- 
burgh, Pa. 

VULCAN  MFG.  CO.— 1611  Cypress  Ave., 
Kansas  City,  Mo,  Manufacturer  of  elec- 
tric washing  machines  and  motor-driven 
air  compressors.  Du  Bin  ess  established 
190S,  President  and  general  manager.  W. 
S.  Swift;  vice-president,  A.  J,  Bauer;  aec- 
retary  and  treasurer.  W.  C.  Bauer;  sales 
manager,  J.  E.  Klath. 

VULCAN  SOOT  CLEANER  CO.,  INC., 
THE. — Du  Bols.  Pa.  Manufacturer  of  soot 
cleaners,  superheaters  and  economizers. 
President.  D.  B,  Hibner;  vice-president 
and  general  manager,  F.  W.  Linaker; 
vice-president  and  sales  manager,  G.  L. 
Slmonds;  secretary,  T.  M.  Bruback.  Main 
office.  20  K.  Long  Ave.,  Du  Bols,  Pa. 
Branch  office,  828  Transportation  Bldg., 
Chicago.   III. 

VULCANIZED  FIBER  RODS,  SHEETS, 
ETC. — Vulcanised  or  hard  fiber  Is  a  hard 
dense  material  made  principally  of  paper 
and  cellulose.  Cellulose  is  obtained  from 
cotton  rag  stock.  Zinc  chloride  and  color- 
ing matter  are  also  used  in  the  process. 
Hard    or   vulcanized    fiber    has    almost    the 


same  properties  as  the  softer  more  flexible 
grades  ordinarily  called  "liber."  Impreg- 
nation or  treatment  of  vulcanised  fiber  Im- 
proves the  quality  in  a  marked  degree. 

Vulcanised  fiber  is  rolled  and  formed 
into  sheets  and  rods.'  and  often  treated 
with  Bakellte  or  other  molded  Insulating 
compounds.  Impregnated  fiber  is  also  used 
for  conduits  for  inside  construction.  The 
id   rods   and   tubes   are   also   used 


mufac 


Barwood     Mfg.     Co.. 

Brunch,    Boston  80,   '. 

ental  Fibre  Co.,  Newark    Del. 


Diamond^  State  "Fibre     Co.,     Bridgeport, 
Fibre  Co.,  Yorklyn,  Del. 


.-...  _....   „..   156   N,   LaSalle   8L, 

Chicago,    III,     "Mibroco." 
Russell  Specialty  Mfg.  Co.,  2944  W.  Lake 

St.,  Chicago,  I1L 
Spaulding    &    Sons    Co.,    Inc.,     J.,     300 

Wheeler  St.  Tonawanda.  N.  V. 
VULCANIZERS,  ELECTRIC— Apparat- 
us for  treating  rubber  during  vulcanising 
operations  by  the  application  of  heat,  reg- 
ulated In  degree  and  generated  In  electric 
heating  elements.  Such  electrically  heat- 
ed vulcanlzers  have  the  advantage  of  ab- 
solute  and    exact   control   of   temperature 

en  used  In  tire  repair 
Industrial    vulcanising 


work    and    ' 

processes.    They  are 


e  in  v 


and  forms  to  suit  the  requirements 
Manufacturer*: 

Vulcanlser    Mfg.    Co..    40*6    Hollls 

.-.., .-    Co.,    Lanesvllle 

lerrace,  Boston,  Mass. 
Gwynn-Bacon   Vulcanlser  Co..   1604   Cass 

Ave.,   St.  Louis,   Mo. 
Helnts  &  Co.,  James  C,  1319  Main  Ave., 
Cleveland.    Ohio.     "Helnti." 

E„  Anderson,  Ind.   "Mil- 


ler-Andi 
Premier   i 

"Its-It." 
Progresslv 


,    3800-3 


Machinery   Co.,   3116-36 
queuing      jive..      Minneapolis,      Minn. 

ohne  Electric  Co..  Inc.,  1434  *6th  Ave., 


liber    prod- 
— ' Vul- 


VUL -COT,— Trade   m 

ucts   manufactured   by    

canned   Fibre  Co.,   Wilmington,   Del. 

VUL- KIT.— Trade  name  for  electric  vul- 
canlier  manufactured  by  the  C.  A.  Shaler 
Co.,   22  Jefferson   St.,    Waupun,    Wis. 

V.  V.— Trade  name  for  conduit  fittings 
and  safety  switches  manufactured  by  the 
V.  V.  Fittings  Co.,  711  Cherry  St.,  Phila- 
delphia.  Pa. 

V.  V.  FITTINGS  CO.— Philadelphia,  Pa. 
Manufacturer  of  conduit  fittings  and  safe- 
ty switch  as.  President  and  treasurer. 
William  Gloeckner;  vice-president  and 
general  manager,  James  V.  Burns.  Main 
office.  711  Cherry  SL,  Philadelphia,  Pa. 
Branch  offices.  60  Church  St.,  New  York, 
N.  Y.;  308  S.  Canal  SL.  Chicago,  111. 


w 


■    W    Is    the  chemical  s 


Jileh     resembles  the    fc. 

symbol    for  angular   velocity, 
'adlans   per  second. 
ra.de     name   for   twist   drills, 
reamers  and  wrenches  man- 
he    Whitman  &  Barnes  Mfg. 


ade  name  for  wire  manufac- 
*mcrlcan  Steel  A  Wire  Co., 
St.,  Chicago,  I1L 
ECTRIC  CO.— Chicago.  111. 
>t  electric  Irons  and  toast- 
eatsbllshed  1909.  President, 
■resident  and   general 


WanKe;    secretary,    treaa- 

-niinuBpr.    Edward  Florence. 

,   Chicago, 


■Jefferson   St.. 


..  New  York, 


111.    Branch  offices,  6  Reade 
N.  Y,;  Michigan  City,  Ind. 

WABASH.— Trade  name  for  locomotive 
headlights  manufactured  by  the  Star 
Headlight  &  Lantern  Co.,  894  Franklin  St.. 
Rochester.   N.  Y. 

WABASH  SHADE  CO.— 426  S.  Wabash 
Ave.,  Chicago,  111.  Manufacturer  of  silk 
lamp  shades.  President,  J.  W.  Caswell: 
vice- preside nL  George  Sylvester;  secretary 
and  treasurer,   W.   Runyan. 

WADE  MFG.  CO.,  H,  M.— Charlotte.  N. 
C.  Manufacturer  of  store  showcases  and 
wall  cases. 

WADSWORTH  ELECTRIC  MFG.  CO., 
INC, — Covington,  Ky.  Manufacturer  of 
meter  protective  devices  and  externally 
on  era  ted  switches.  Business  established 
General    manager,*  Geo.    B.    Wads- 


Wadsworth,    Ohio.      Manufactur 


WAFFLE  BAKERS,  ELECTRIC.  HO- 
TEL TYPE.— Cooking  utensils  usually  fur- 
nished wrth  double  hinged  heating  sur- 
faces especially  designed  for  baking  waf- 
fles and  provided  with  electric  heating  ele- 
ments of  considerable  capacity  and  ar- 
ranged In  banks  or  sections  suitably  con- 
trolled by  switches.  These  outfits  can 
bake  a  large  number  of  waffles  at  a  time. 
if  desired,  or  they  may  be  used  for  only 
—   . —   sections.     They   have  proven 


Manufacturers 

Duparquet,  Huot  &  Moneuse  Co.,  108-114 

W.  22nd  St..  New  York,  N.  Y. 
Weeks  Mfg,  Co.,  H.  Q..  Hamilton,  Ohio. 
WAFFLE    IRONS,    ELECTRIC,    HOUSE- 


HOLD.—These   i 


19,     CL-Ct*  I  Hit;,     MUUftK. 

e    specially   designed  BpV*  I 
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pliances  for  baking  waff  lee  at  the  table. 
Tliey  are  made  with  two  heating  surfaces 
and  elements,  hinged  together,  the  heating 
sur  races  usually  being  aluminum  grids. 
They  usually  consume  about  600  watts. 

Manufacturers: 

LANDERS.     FRAftr     &     CLARK,     New 
Britain,   Conn.    "Universal." 

Standard   Stamping  Co.,    The,    1st    St.    A 
7th   Ave..   Huntington.  W.   Va.     "Arm- 
WES  T&GHOUSE    ELECTRIC    A    MFQ. 
CO.,  East  Pittsburgh,   Pa.     (See  display 
adv.   pages   1395-1402.) 

WAQENER  STEAM  PUMP  CO.,  THE.— 
Canton,  Ohio.  Manufacturer  of  acid  and 
steam  pumps. 

WA 

trie   c ... 

Dayton  Mfg.  Co.,  Dayi 

WAQENHORST  A  CO.,  J.  M.— 704  Dol- 
lar Bank  Bldg..  Youngstown.  Ohio.  Manu- 
facturers of  electric  blueprinting  machines 
and  arc  lamps.  Business  established  190*. 
President  and  treasurer.  John  P.  Young: 
vice-president  J.  H.  Wagenhorst;  secre- 
tary and  general  manager.  E.  G.  Perkins. 
Sales  representatives,  Eugene  Dietsen  Co., 
New  York.  N.  Y.;  Philadelphia,  Pa.; 
Washington,  Pa.;  New  Orleans.  La. ;  Pitts- 
burgh. Pa.:  Chicago,  III.;  San  Francisco. 
Cal.;  Dodd  Co.,  Cleveland,  Ohio;  Multi- 
color Co.,  Detroit.  Mich.;  Buffalo  Blue 
.   Buffalo.   N.   - 


floor 


NER.— Trade  r. 


i  for  n 


r-driv- 


ur  facing   and   polishing 


_nd     hydro 

established    1S97.    Sole    c 


-s.       Buslnes 
,    C.   H.   Wag 


WAGNER  ELECTRIC  MFQ.  CO.— St. 
Louis.  Mo.  Manufacturer  of  motors,  gen- 
erators, transformers,  recti  Hers,  etc.  Presi- 
dent and  general  manager,  w.  A.  Layman; 
vice -president.  Walter  Bobbins;  treasurer, 
Robert  Lee  Hedges.  Main  office.  6400 
Plymouth  Ave..  St.  Louis,  Mo.  Branch 
offices,  342  Newbury  St..  Boston.  Mass.; 
16  Carlton  St.,  Buffalo.  N.  Y.;  91S  S.  Mich- 
igan Ave.,  Chicago.  111.:  SO  E.  9th  St.,  Cin- 
cinnati, Ohio;  3007  S.  ErvaV  St..  Dallas. 
Tex.;  5919  Woodward  Ave.,  Detroit.  Mich,! 
T01  Union  Bldg.,  Cleveland,  Ohio;  921  N. 
Pennsylvania  Ave.,  Indianapolis,  Ind.;  90S 
E.  15th  St..  Kansas  City.  Mo.;  1310  S. 
Grand  Ave..  Los  Angeles.  Cal.;  SOI  Broad- 
way, Milwaukee.  Wis.;  1310  Nicollet  Ave.. 
Minneapolis.  Minn.;  60  Church  St..  New 
York.  N.  Y.:  1632  Sansom  St..  Philadelphia., 
Pa.;  530  Fernando  St.,  Pittsburgh.  Pa.;  ED 
W.  Broadway.  Salt  Lake  City,  Utah;  159 
New  Montgomery  St..  San  Francisco,  CaL; 
111*  Pioneer  Bldg..  9t.  Paul,  Minn.:  538 
1st  Ave     8.,  Seattle,  Wash.;  Power  Bldg., 


sal.   Qi 

WAGNER  MACHINE  WORKS,  F. 
Laurel  Hill.  N.  Y.  Manufacturers  of  n 
tor-driven  floor  planers,  polishing  and  ai 
facing  machines.     F.   Wagner,   sole  own 

WAGNER- WOODRUFF      CO.  —  830 
Olive  St..  Los  Angeles.  Cal.      Manufactu 
of    lighting    fixtures.      President    and    gf 
oral    manager,    Robert    O.    Wagner:    vi< 
president    R •■'       


r  Schourmer:  secretary 


ELECTRIC— An 


L  J.  £ 
WAGONS,  TOWER, 
electrically  propelled  wage 
trie  trolley  railways  for  re- 
overhead  wires,  and  provl 
tangular  framework  towe 
escoplng  extension.  This 
raised  by  suitable  mechan 
standing  on  Its  platform  e 
elevation   to   work  conveni 

'    all    the    „_ 

me  iTiHiilnted  so  .that  men  may  safely  work 
on  charged  overhead  wires.  The  wagon 
body  is  provided  with  tool  boxes  and  bins 
for  carrying  the  repair  parts  necessary  In 
the    work.  Such    wagons    of    somewhat 

heavier    construction     and     provided     with 
wrecking    tools    and    equipment    are   called 
■  lower  wreck  wagons. 

General    Vehicle    Co.,    Long    Island    City, 

N.   Y.     "G-V." 
WAGONS,    TOWER,    CAROLINE.— Wag- 
ons or  trucks  propelled  by  gasoline  engine, 
of  the   same   genera]    type  and   performing 
•        -  "     '  for  Wag- 

l    equipped 


with  trolley  contact  wires. 
Manufacturers: 
General     Motors     Truck 
Mich. 


Co..      Pontlac, 


Leonhardt  Wage 


Wagon  Mfg.  Co..  411  E.  Sara- 
■u).  di.,  Baltimore,  Md. 

McCardell  A  Co.,  Trenton,  N.  J. 

WAGONS.  TOWER,  HORSE-DRAWN^ 
Wagons  drawn  by  horses  of  the  same  gen- 
eral type  and  performing  the  same  func- 
tions as  above  described  for  Wagons,  tow- 
er, electric.  These  also  may  operate  or 
streets  not  provided  with  trolley  wires. 

Manufacturers: 

Leonhardt  Wagon  Mfg.  Co..  411  E.  Sara- 
toga St..  Baltimore,  Md. 

McCardell  &  Co.,   Trenton.   N.  J. 

Mllburn  Wagon  Co..   Toledo.  Ohio. 

WAHL  MFG.  CO.— Sterling.  111.  Manu- 
facturer of  electric  vibrators. 

WAHLSTROM  TOOL  CO.  —  5520  Ind 
Ave.,  Brooklyn.  N.  Y.  Manufacturer  of 
automatic  drill  chucks.  President.  V.  J. 
Wahlstrom;  vice-president  and  general 
manager,  A.  B.  Phillips;  secretary,  George 
E.  Nace:  treasurer.  D.  H.  Haynes. 


520  T 
ufacti 

and      .--- 

and  other  electrically  heated  laboraiury 
apparatus.  Business  established  1910. 
George  H.  Wahmann,  owner. 

WAIN  WRIGHT.— Trade  name  for  feed 
water  heatera  and  expansion  Joints  for 
steam  and  water  pipe  lines  manufactured 
bv  the  Alberger  Pump  &  Condenser  Co.. 
140  Cedar  St.,  New  York.  N.  Y. 

WAITE  A  BARTLETT  MFQ.  CO.— Lone 
Island  City,  N.  Y.  Manufacturer  of  X- 
ray  and  electrotherapeutlc  apparatus. 
Business  established  1SS0.  President.  Har- 
ry F.  WaJte;  vice-president.  L.  T.  Waite: 
treasurer,  M.  D.  Garretson.  Main  office  and 
factory.  63  Jackson  Ave.,  Long  Island 
City,  N  Y.  Branch  office.  103  Park  Ave.. 
Hew  York,  N.  T. 

WAKEFIELD  BRASS  CO.,  THE  F.  W. 
—Woodland  Rd„  Vermilion,  Ohio.  Manu- 
facturer of  lighting  fixtures  and  fixture 
fittings,   spotlights  and  other  lighting  spe- 

&.... established  1906.    Presl- 

fleld:  secretary  and  sale.™ 

_      Basil:    treasurer,    R.     G. 

WALD  ELECTRIC  MFG.  CORP.— 248-BS 
N.  10th  St.  Brooklyn,  N.  Y.  Manufacturer 
of  motors.  President,  David  Wald;  treas- 
urer, Albert  Wald. 

WALDEN-WORCESTER,  INC.— Worces- 
Maas.       Manufacturer     of     wrenches. 


WALDMAN,     J.     J.— 84-86     Murray     St., 
New    York.    N.    Y.       Manufacturer    of    fire 

WALDO  CO. — (5   E.  20th   St..  New  York. 


Jght  Supi 
ihla,   Pa. 


estab- 
lished 

WALES.— Trade  name  for  electrically 
operated  bookkeeping  and  computing  ma- 
chines manufactured  by  the  Wales  Adding 
Machine  Co.,  Wllkes-Barre.  Pa. 

WALES  ADDING  MACHINE  CO.— 
Wllkes-Barre.  Pa.  Manufacturer  of  elec- 
tric computing  and  bookeeplhg  machines. 
A.   N.   Smith,   general   manager. 

WALGfcR.— Trade  name  for  solderless 
connectors  manufactured  by  S.  H.  Stover 
&  Co.,  Chamber  of  Commerce  Bldg..  Pitts- 
burgh,  Pa. 

WALKER  A  CO.,  LTD..  JAMES. — 46 
West  St.,  New  York,  N.  Y.  Manufacturer 
of  steam  packing.  Soles  representatives. 
J.  6  R.  Wilson,  Inc.,  San  Francisco,  Cat.; 
O.  C.  Keckley,  318  W.  Washington  St., 
Chicago,   HI. 

WALKER  A  PRATT  MFG.  CO.— 31-35 
Union  St.,  Boston,   Mass.    Manufacturer  of 


L.  Smith,  Jr. 

WALKER  AXLE  CO.— 71  W.  Adams  St., 
Chicago.  III.  Manufacturer  of  axles.  Fac- 
tory, East  Chicago.  Ind. 

WALKER  BROS.  CO.— 225  Walton  St., 
Syracuse.  N.  Y.  Manufacturer  of  heavy- 
duty  and  household  electric  dishwashers. 
President  and  general  manager.  H.  H.  An- 
drews; vice-presidents,  W.  R.  Walker  and 
F.    A.    Walker:    secretary    and    sales   man- 


ager. It.  E.  Maurer;  treasurer,  O.  E. 
Loomls. 

WALKER  BROS.  A  HAVILAND.— Phil- 
adelphia, Pa.  Manufacturers  of  conduit 
fittings.  1  Yes  I  dent.  Hervey  S.  Walker: 
vice-president.  Henry  F.  Httvlland:  secre- 
tary and  treasurer,  M.  Newton  Walker. 
Main  office.  Otis  Bldg..  Philadelphia.  Pa. 
Branch  offices,  18  Vesey  St..  New  York. 
N.   Y-i  ill   S.   16th   St.,    Philadelphia.    Pa. 

WALKER  VEHICLE  CO.— Chicago,  III. 
Manufacturer  of  electric   trucks   ancf   trae- 


.  ...    .   .   _._]  Grand  Centn..   _. 

nal  Bldg..  New  York.  N.  Y.;  21nd  A  Pine 
Sts..  Philadelphia.  Pa.;  338  Elllcott  So.. 
Buffalo.   N.   Y. 

WALL  BRACKETS.  —  See  Brackets. 
wall,  indoor,  fixture  or  lighting:  Brackets. 
wall,   outdoor,    for  Insulators. 

WALL  MFG.  SUPPLY  CO..  P.— 70S  Pre- 
■  '      '    b.,  Pittsburgh,  Pa.    Manufi 


„ - of 

WALL  PUSH  BUTTONS.— See  Push 
buttons,  wall 

WALL  RECEPTACLES— See  Recep- 
tacles, baseboard  and  wall;  Receptacles, 
duplex  wall. 

WALL   STRAPS.— See   Straps.  Wall. 

WALL  TELEPHONES— See  Telephones, 
wall,     central-battery     type;     Telephones, 

WALLACE.— Trade  name  for  portable 
lamps  manufactured  by  the  Grelst  Mfg. 
Co..  New  Haven.  Conn.,  formerly  A.  C. 
Fenn,  Inc..  136  Jackson  St..  Newark.  N.  J. 

WALLACE  A  CO.,  J.  D.— Chicago.  III. 
Manufacturers  of  portable  bench  machines. 
Business  established  1907.  I 'resident,  J.  D. 
Wallace;  secretary.  C.  H.  Landls:  Bales 
manager,  H.  L.  Ramsay.  Main  office  and 
factory,  1401-17  Jnckson  Blvd..  C  losgo. 
III.  Branch  offices  and  warehouses,  Bos- 
ton. Mass.;  Pittsburgh,  Pa.:  St.  Louis. 
Mo.:  San  Francisco.  Cal.;  30  Church  St.. 
New  York.  N.  Y.  District  offices,  Phila- 
delphia, Pa.;  Buffalo.  N.  Y.:  Detroit. 
Mich. 

WALLACE     UNIVERSAL.— Trade     name 

lectured  bv  J.  D.  Wallace  A  Co.,  1101  W. 
Jackson    Blvd..    Chicago,    III. 

WALLACE'S.— Trade  name  [or  lightning 
rods  made  by  the  Boston  Lightning  Rod 
Co..   7551    Boylston    St.,    Boston,   Mass. 

WALLINGFORD  BROS.,  LTD.  —  Per 
kins,  Buckingham,  Que..  Can.  Manufac- 
turer of  mica  for  electrical  purposes. 
Branch  office,  Ottawa,  Ont.  Mines,  Per- 
kins,   Que. 

WALRUS  MFG.  CO.— Decatur,  III.  Man- 
ufacturer of  ahowcasea  for  electrical 
store 


if    boilers,    tanks. 


.     __urer.  A.  H. 

Chapman:  sales  manager.  S.  H.  Daniels. 
Main  office  and  factory,  Chattanooga. 
Tenn.  Branch  offices,  11  Broadway,  New 
York,  N.  Y.;  1007  MeCall  Bldg..  Memphis. 
Tenn.:  908  Hannan  Bldg..  New  Orleans. 
La.;  72  Fremont  St..  San  Francisco.  Cal. 

WALSH  CO.,  JOHN  F.— 170  North  St.. 
Plttsfleld.  Mass.  Manufacturer  of  solder- 
ing sticks,  commutator  brushes  and  lubri- 
cating compounds.     John  F,  Walsh,  owner. 

WALSH  ELECTRICAL  SUPPLY  CO.— 
151  W.  18th  St.,  New  York,  N.  Y.  Manu- 
facturer   of   plugs,    sockets    and    Insulating 


■ml    r 


.-ar- 


dent. James  J.  Walsh;  secretary.  Cheater 
N.  Rogers:  sates  manager.  John  F.  Morelli. 

WALSH  MFQ.  CO..  OWEN.— 525-531  W 
26th  St.,  New  York.  N.  Y.  Manufacturer 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1364.  Part- 
nership, George  Lampart  and  Oscar 
Malnck. 

WALSH  TIE  CO.— Minneapolis,  Minn, 
Producer  of  cedar  poles  and  railway  tlea. 
Business  established  1930.  President,  P.  R. 
Walsh;  vice-president.  J.  C.  Klrkpatrlck; 
secretary.  L.  A.  Furlong;  treasurer.  H.  s. 
Gilkey.  Main  Office.  314  Security  Bldg.. 
Minneapolis.  Minn.  Branch  offices.  Duluth, 
Minn.      Treating    plant,    Gilkey,    Minn.    , 

WALTER  MOTOR  TRUCK  CO.— 1*7  TV 
61st  St..  New  York.  N.  Y.  Manufacturer 
of    electric    vehicles    and     motor  .  trucks. 
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-!I8  Ash  St.,  WnlUiam,  Mass. 


Randal!. 

ALTHAM  PIANO  CO.— Becker  Ave.  A 

St.,  Milwaukee.  Wis.  Manufacturer  or 
rlcally  operated  pianos. 
ALWORTH  MFQ.  CO.— Boston.  Mass. 
ufacturer  of  valves.  fittings  and  tools 
steam,  water,  etc.  President,  Howarfl 
ilsy:  vice  -nrti Id ents.  W.  P.  F.  Ayer. 
V.  Little,  J.  C.   Bannister:    sales   man- 

L  F.  Hamilton.  Main  office.  Boston. 
t    Factory.  Kewanee,    111.     Branch  of- 

Nr-w  York.  N.  T,!  Seattle.  Wash.; 
delphla,  I'a.:  220  N.  Desplalnes  St., 
IRQ.   "I. 

1  LI  ER.— Trade     name      for      electric 
manufactured  by  the  A  &  W  Electric 
Co..  Cleveland.  Ohio. 
.MPLER.— Trade    name    for    test    flx- 

(or  nil  types  of  automobile  electrical 
ment  manufactured  bv  (he  Dayton 
notlve  Specialty  Co.,  310  E.  2nd  St.. 
■n,  Ohio. 

PAK   HOLLOW   WARE   CO.,   THE 

koneta.  Ohio.  Manufacturer  of  guy 
r-s  and  fixture  crowfeet.  Business 
[shed    1301.     President,    M.    L.    John- 

■ -president,   F.   P.   Burgoyne:   tec- 

,  treasurer  and  general  manager.  J. 
•ne».  Sales  representative,   The  Lima 

Car  Co..  Lima,  Ohio. 
'PLER  ELECTRIC  CO.,   INC.— Long 

'-'■■     ("     -1'       ■*-- ■    of    X- 


Islsnd 


-.O     ELECTRIC— Trade      name      for 
commercial    vehicles    and    heavy- 
rucks    manufactured    by    the    Ward 
Vehlc'e    Co.,    3.    Fulton    Ave.,     Mt. 

D  ELECTRIC  CO..  INC.— 1411  Wal- 

J'hilnclelrjhla,  Pa.     Manufacturer  of 
.1  wiring  devises.      Business    estab- 


hlllp   H.    Ward.    Jr.: 


lardin    Co.,    549   Washington   Blvd. 


Harold    M.    Ward;    secretary. 


589    Howard    St..    San 
trie    Specialties  C"      *' 

leh.:   William  M. 
Mladelphla.   Pa.: 
St..     Boston,    Mass.;    ueorge    w. 
tall  way       Exchange      Bids;..      St. 

MOTOR       VEHICLE      CO.— ML 

Y.        Manufacturer    of    electric 
I         vehicles       and        heavy-duty 


etnry   and  treasurer  and  general 

.    C    Boyers:  sales   manager,    H. 

Main     office    and    factory.    S. 

i..    Mt.    Vernon.   N.   Y.     Branch 

Grand    Central  Terminal   Bldg.. 

N.    Y. 

-L         LIGHTING       CO.— Detroit. 
.ufacturer    of   lighting    units. 
I. — Trade     name    for    oil    Alters 
r-d     by     the   Burt    Mfg.   Co.,    Ak- 


Wardwell  Braiding  Machine  Co..  Central 
Falls.    R.    1. 

WARMERS,  CHOCOLATE.  —  Electric 
chocolate  warmers  are  heaters  for  warm- 
ing choeolate  used  on  candy  dipping  tables. 
See  Tables,  chocolate -dipping,  electrically 
heated  and  equipment  for. 

WARMERS,  FOOD  OR  ROLL.— Warm- 
ing ovens  or  boxes  having  electric  heating 
units  controlled  by  three-heat  switches  to 
regulate  the  degree  of  heat  and  intended 
for  use  In  restaurants,  hotels,  clubs,  etc., 
for  maintaining  a  moderate  temperature. 
so  that  biscuits,  rolls,  pies  and  other  food 
may  be  kept  warm  until  served. 


rik"  baby  food  warmer,  primarily  di 
signed  for  heating  Infant's  food  at  night. 
It  may  be  placed  alongside  of  bed.  and 
attached  to  current  by  10 -ft.  cord  fur- 
nished with  It.  having  pendant  snap 
switch  and  'lamp  socket  attachment 
plug. — Adv. 

Blskeslee  &  Co..  O.  S.,  Cicero.  111. 
"Blakeslee." 

Bramha.1l.  Deane  Co..  281-2B6  W.  36th 
St,   New  York,   N.  Y.     "Deane." 

Canadian  Edison  Appliance  Co.,  Ltd., 
Downie  St..  Stratford,  Ont.,  Can.  "Hot- 
point,"   "Edison." 

Canadian  Weatlnghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton,  Ont.. 
Can.     "Weatlnghouse." 

Duparquet.  Huot  &  Moneuse  Co.,  108- 
114  W.   I!nd  St..   New  York,   N.   Y. 

EDISON  ELECTRIC  APPLIANCE  CO. 
INC..  6800  W.  Taylor  St..  Chicago,  III. 
Manufacturer  of  Hotpoint.  Hughes  and 


pllances.     A   substi 

Pi 


of   which    are    In- 

heat.     Fitted   with 
awing     type    doors 


closed  they  are  un- 
usually rigid.  Has  large  compartment 
fitted  with  two  units,  one  on  each  side. 
of  880  watts  each.  These  units  are  con- 
trolled by  three -heat  switch.  Fin- 
ished In  black  enamel,  nickel  trim. 
Inside  dimensions:  30  Ins.  wide  by  20 
ins.  high  by  17  Ins.  deep.  Over-a'l 
dimensions:  36  Ins,  wide  by  31H  ins. 
high  by  20  1ns.  deep.     Sea  display  adv. 


i  1292-3 


-Adv. 


Weeks  Mfg.  Co.,  H.  G..  Hamilton,  Ohio. 
WARMERS,      FOOT,      INDOOR.  —  Metal 
foot    rests    or    stands,     having    perforated 
cases,   within  which  are  electrical   heating 
units.      They  are   units   of   high'  resistance 
and    do    not    consume    a    large    current,    as 
they  are   Intended  for  Inside   use  and  only 
give    a    moderate    temperature.      They    are 
used   especially  for  old  and  anemic  people, 
convalescents,    etc.     The   warmer   Is   con- 
nected  to   any   convenient   wall   receptacle 
or  lighting  outlet. 
Manufacturer*: 
Cranston    Co.,    Charles    A..    41-45    Ellleott 

St..  Buffalo,  N.  Y. 
Canadian     Edison     Appliance     Co.,     Ltd.. 
Downie     St.,      Stratford.       Ont..      Can. 
"Hotpoint,"    "Edison." 
Canadian    Weatlnghouse    Co..    Ltd.,    Ban- 
ford    &    Myler    Sts..    Hamilton.    Ont., 
Can.    "Westlughouse." 
EDISON    ELECTRIC    APPLIANCE    CO.. 
INC.,    SfiCT  W.   Taylor   St..   Chicago,   III. 
"Hotpoint."     "Edison."      (See     display 
adv.  pages  1202-1292. ] 
WKKTINGHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.   pages    1396-1402.) 
WARMERS.      FOOT,     OUTDOOR.      FOR 
TRAFFIC   OFFICERS,    ETC.— Foot    warm- 


inclad 


stands  are  portable,  although  quite  heavy, 
and  the  top  Is  provided  with  corrugations 
to  prevent  slipping.'  A  three-heat  unit  and 
corresponding  heater  switch  are  generally 
provided   so   that   the  heater   may   be  used 


I    add    greatly 
whose   duty 


exposed   to  severe  cold   that  would  other- 
wise   be    likely    to    produce    frostbitten    or 

Manufacturers: 

Canadian  Weatlnghouse  Co..  Ltd.,  San- 
ford  A  Myler  Sts..  Hamilton.  Ont., 
Can.     "Westlnghouse." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
INC..  6600  W.  Taylor  St..  Chicago,  III. 
Manufacturer  of  Hotpoint,  Hughes  and 
Edison  electric  ranges,  ovens  and  .ap- 
pliances. An  electric  foot  warmer  use- 
ful for  the  house  and  the  office.  It  la 
easily  operated  In  electric  automobiles- 


"Hotpoint"  Foot  Warmer 


die.     Has   cord,    attachment   plug   and 

interchangeable      switch      plug.        It     is 

10x12    Ins.    In    size    and    weighs    6    lbs. 

See  display  adv.   pages  1292-3.— Adv. 
WESTINGHOUSE    ELECTRIC    &    MFG. 

CO.,  East  Pittsburgh,  Pa.    (See  displav 

adv.    pages  1395-1402.) 
WARMERS,    ELECTRICAL,    FOR    HOS- 
PITAL    BLANKETS,     BEDPANS.     ETC.— 
These  are  electrically  heated  devices  gen- 
erally of  tin-  tiux  or  oven  type,  for  bringing 
to  a  moderately  warm  temperature,  blank- 
ets, sheets,  pillows,  ticdpans  and  other  ma- 
terials plnced  close  lo  a  bed-ridden  patient 
In    a    hospital.      The    heating   elements    are 
deslKHi-d  (•>  glvp  a  mild  heat  to  the  articles 
placed   In    thr    warmers,   as   their   object   is 
merely    to    prevent    chilling    a    patient    by 
plaring  cool  or  damp  objects  In  his  bed. 
Manufacturer: 
American      Sterilizer      Co..      Erie,      Pa. 

"American." 

'"  -t,  IMMERSION  TYPE 
hermetically  sealed  1 
me ia i  enclosures  designed  for  Immersion 
in  liquids,  such  as  milk,  broth,  water,  etc. 
They  are  used  with  small  quantities  of  the 
liquid,  such  as  a  cupful,  and  are  very  con- 
venient because  of  the  possibility  of  their 
use  direct  In  a  tumbler,  cup  or  other  ves- 
sel, warming  the  liquid  In  a  short  time 
without     bothering     with     pans     or     other 

Manufacturers: 

Betz  Co..  Frank  S..  Hoffman  St.,  Ham- 
mond.  Ind. 

Canadian  Edison  Appliance  Co.,  Ltd.. 
Downie  St..  Stratford,  Ont.,  Can. 
"Hotpoint."     "Edison." 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts..  Hamilton,  Ont., 
Can.     "  Westlnghouse." 

EDISON  ELECTRIC  APPLIANCE  CO.. 
6600  W.  Taylor  St..  Chicago,  III.  Man- 
ufacturers of  Hotpoint.  Hughes  and 
Edison  electric  appliances.  Two  styles 
of  Immersion  heaters  can  be  had. 
either  a  straight  or  curved  heating 
unit.      The    straight    type    Is    manufac- 


"Hotpolnt"  Immersion  Heater 

tured    in   two  sizes.    %x7   Ins,   and    1x10 

size  only.  thbxX'ii  ins.  Made  or  copper 
and  brass  and  finished  in  polished 
nickel.  Has  cord,  attachment  plug  and 
special  contact-plug.  See  display  adv. 
pages  1292-3—  Adv. 

LANDERS.  FRARY  &  CLARK,  New 
Britain,   Conn.     ■■Universal." 

Loetscher-Ryan    Mfg.    Co..    Bock    Island, 


,  Google 
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WARMERS,  MILK,  NURSING  BOTTLE 
TYPE.— The  nursing  bottle  type  of  milk 
warmer  Is  ■  cylindrical  container  having  a 
heating  eipmait  In  the  bottom  and  designed 
to  be  partly  filled  with  water.  An  open- 
ing In  the  top  permits  a  nursing  bottle  to 
be  inserted  and  when  the  current  Is  turned 
on,  the  water  Is  quickly  heated  and  this 
brings  the  bottle  and  Its  contents  to  the 
proper  temperature  In  a  short  time.  These 
appliances  are  usually  furnished  with  a 
cover  so  that  when  not  used  as  a  nursing 
bottle  warmer,  they  may  be  used  as  a 
water  heater.  A  flexible  cord  and  attach- 
ment plug  are  supplied  with  the  warmers 
for  connection  to  the  circuits. 
Manufacturers: 

AMERICA^      ELECTRICAL       HEATER 
CO.,     Woodward,     Burroughs     A    Case 
Aves.,        Detroit,       Mich.         "American 
Beauty." 
American  Sterilizer  Co.,  Erie,  Pa. 
Beta  Co.,    Frank   S..    Hoffman   St.,    Ham- 
mond, Ind. 
Bramhall.    Deane    Co.,     261-265    W.     36th 

St.,  New  York,  N.  Y.    "Deane." 
Canadian   Westlnghouse   Co.,   Ltd.,   San- 
ford     A    Myler    Sta..    Hamilton.     Ont., 
Can.      "Westlnghouse."' 
LANDERS,      KRARY     A     CLARK,    New 

Britain.  Conn.    "Universal." 
WESTJNOHOUSE    FLF.CTRIC    &    MFG. 
CO.,  East  Pittsburgh,  Pa.    (See  display 
adv.   pages   1395-1403.) 
WARMERS,     MISCELLANEOUS.— There 
are  a  large  number  of  purposes  for  which 
electric  warmers  are  used   in  manufactur- 
ing, etc.    The  forma  of  warmers  used  vary 
considerably,    depending    upon    their    pur- 
pose.    Among  their  uses  are  for  warming 
wax,   paraffin,   celluloid,   hard  rubber,   fiber, 
etc.,  when  It  Is  desired  to  do  machine  work 
on  them,  or  when  the  wax,  paraffin,   etc, 
are   to  be  used   In  plastic  or  liquid   form. 
Electric    warmers   have   the   advantage   of 
keeping  such  materials  uniformly  warm  at 
•malt  expenditure  of  energy. 
Manufacturers: 

AMERICAN  ELECTRICAL  HEATER 
CO.,  Woodward,  Burroughs  ft  Cass 
Aves.,      Detroit.      Mich.        "American 

Bramhall',  Deane  Co..  261-265  W.  36th 
St.,  New  York,  N.  Y.    "Deane." 

Canadian  Westlnghouse  Co.,  Ltd.,  San- 
ford     A     Myler    Sts.,     Hamilton,     Ont., 


__,   New  York,    N.   Y.     "PrometheL,. 
Superior  Electrics,  Ltd.,  Pembroke,   Ont., 

Can.  "Superior.1, 
WARMERS,  PLATE  OR  DISH.— Ovens 
or  chambers  having  electrically  operated 
heating  units  Intended  for  warming  plates, 
dishes,  etc.,  for  hotel  or  restaurant  use. 
They  are  also  used  in  some  large  homes 
and  clubs,  the  object  being  to  hnve  the 
dishes  warm  when  the  food  Is  placed  on 
them,  to  prevent  too  rapid  cooling.  The 
oven  Is  arranged  with  shelves  or  racks  for 
stacking  a  large  number  of  plates  and 
dishes  In  the  hotel  and  restaurant  sizes. 
These  warmers  are  of  special  value  when 
there  Is  a  considerable  distance  between 
the  kitchen  and  the  dining  tables  which 
often  results  In  complaint  to  waiters  that 
the  food  la  chilled  when  served,  especially 
with  greasy  foods,  as  well  ns  drinks  and 
soups  that  should  be  served  hot. 
Manufacturers: 
AMERICAN       ELECTRICAL       HEATER 

CO.,     Woodward,     Burroughs     &     Cass 

Aves..       Detroit.       Mich.       "American 

Bramhall'.    Deane    Co..    251-265    W.     36th 

St.,   New  York,  N.   Y.      "Deane." 
Canadian     Edison     Appliance     Co..     Ltd., 

Downle  St.,  Stratford,  Ont.,  Can.    "Hot. 

point."   "Edison." 
Duparquet.  Huot  &  Moneuse  Co.,  108-114 

W.  22nd   St..   New  York.   N.   Y. 
EDISON    ELECTRIC    APPLIANCE    CO.. 

INC.,  5660  W.    Taylor  St..  Chicago,   111. 

"HotPolnL"      "Edison."       <See     display 

adv.  pages  1292-1S93.) 
Prometheus    Electric    Co..    611    W.    42nd 

St.,    New   York,    N.    Y.      ■Prometheus." 
Su  perl  or  _  Electrics^  Ltd..  Pembroke.  Ont.. 

Weeks   Mfg.  Co..   H.   G.,   Hamilton.  Ohio. 

WARMERS.  8TEERINQ  WHEEL.— 
Flexible  grips  Intended  to  be  laced  on  the 
rims  of  steering  wheels  of  automobiles  and 
made  with  concealed  and  Insulated  heat- 
Irg  i-o'ls  d-pigned  to  he  connected  to  the 
storage  battery  on  the  vehicle.  They  are 
not  very  thick  and  are  tightly  laced  to  the 
wheel  so  that  they  do  not  Interfere  In  any 
way  with  the  operation.  A  comfortable 
temperature    is   maintained    by    their    use 


and    freezing   or 
prevented. 

Manufacturers: 

Canadian  Westlnghouse  Co,.  Ltd.,  San- 
ford  A  Myler  Sts.,  Hamilton,  Ont., 
Can.      "Westlnghouse." 

Interstate  Electric  Co.,  356  Baronnc  St., 
New  Orleans,  La.      "Steer  Warms." 

Rose  Mfg.  Co..  910  Arch  St.,  Philadel- 
phia, Pa.    "Neverout." 

Russell  Electric  Co..  HO  W.  Austin  Ave., 
Chicago,    111.      "Hold-Hcet." 

WARMING     PADS.— Sec'  Heating    pads. 


WARNER  ELECTRIC  CO.— Muncle.  Ind. 
Manufacturer  of  telephone  ringing  ma- 
chines,   electric    automobile    horns,    locks, 

WARNER   ELEVATOR   MFG.  CO..   THE. 

—Cincinnati.  Ohio.  Manufacturer  of  elec- 
tric elevators.  Business  established  I860. 
t, — ,j   _.     ,.    ..    ..        —        vice-president. 


St.,     ' 


altlm 


Md  ; 


N.    Y. 


-,  W.  J.  Hesaler. 


;  211   President 
Union     Arcade, 
C'eve- 


Plttsburgh,    Pa..    - „ 

land.   Ohio:  SO!   Fidelity  Trust  Bldg..   

anapolls.  Ind.:  10S  Qreen  St..  Davton,  Ohio: 
155  S.  Forsythe  St.,  Atlanta.  Oa.;  66  St. 
Michaels  St..  Mobile.  Ala.:  Atlantic  Na- 
tional Bank  Bldg.,  Jacksonville,  Fla.;  918 
Commerce  St..  Tacoma,  Wash. 

WARNER.  INC.,  C.  B.  A  J.— 138  W.  14th 
St..  New  York.  N.  Y.  Manufacturer  of 
plectrlc  lighting  fixtures,  fixture  parts, 
domes  and  portable  lamps.  Business  es- 
tablished 1912.  President.  C.  B.  Warner: 
"^ice- president   and    general   managi 


Rose;     secretary    arid     treasurer."  Edward 
Isaac. 

WARNER   LUMBER   CO.— Grand   Rapids 


manufactured  by  the  _ 

tal  Jewell  Filtration  Co..  E.  Centre  St.. 
Nutley.  N.  J. 

WARREN.— Trade  name  for  axes  manu- 
factured by  the  Warren  Axe  A  Tool  Co., 
Warren,  Pa. 

WARREN  A  CO..  WALTER  O.— 1401  W. 
Jackson  Blvd..  Chicago,  III.  Manufacturers 
of  lighting  fixtures  and  portable  electric 
lamps.  Business  established  1906.  Presi- 
dent and  sales  manager.  Walter  Q."  War- 
rrn:  vice-president.  H.  C.  Kendel;  secre- 
and   general   manager. 


C.  Garrison. 

" 

s     ' 

WARREN    AXE   A   TOOL   C 

O.— Warren. 

Pa.       Manufacturer     of     axes 

and     tools. 

President,   K. 

tary,    W.    A. 

ral    manager    si 

d   treasurer. 

H.  P.  Stone. 

WARREN    CLOCK    CO— As 

land,    Mass. 

Manufacturer 

President 

E.    Warren; 

secretary.  Alts 

WARREN   L 

USRICANT  CO. 

— Buffalo,  N. 

Y.       Manufacl 

urer    of    lubrlca 

ing    grease. 
Sanderson; 

treasurer,  M.  M 

vloe-  president 

and     secretarv 

Albert     J. 

Squler.       Main 

ctory,     20-28 

Coentles    PI.,    New ..       vvl.    „ 

Dearborn  St.,  Chicago,  111. 

WARREN'  STEAM  PUMP  CO— Warren. 
Maes.  Manufacturer  or  steam  reciprocat- 
ing pumps. 

WARRIOR.— Trade  name  for  belting 
manufactured  by  the  Boston  Woven  Hose 
&  Rubber  Co.,  Bon  B07T,  Boston,  Mass. 

WARSAW  ELEVATOR  CO.— P.  O.  Box 
889,  Warsaw.  N.  Y.  Manufacturer  of  elec- 
tric elevators.  Business  established  1893. 
President  and  treasurer,  C.  E.  Ketchum; 
vice-president,  E.  D.  Ketchum;  secretarv. 
A.  E.  Ketchum.  Main  office.  Warsaw,  N. 
Y.  Branch  offices.  Buffalo,  N.  Y.:  Roches- 
ter. N.  Y.;  New  York,  N.  Y.;  Baltimore, 
Md.:  Philadelphia.  Pn.j  Springfield.  Mass. 
Kales  representative,    Matson   Elevator  Co.. 


York 
WARWIC 


N.  ■ 


-  Trade  name  for  brake 
—lured  by  the  Newhatl  Chain 
i  Co.,  90  West  St.,  New  York. 


WASCO.— Trade  name  for  spark  plugs 
manufactured  by  the  Washington  Auto 
Supply  Co.,  Washington.  III. 

WASH  KOBrt  MFG.  CO.— River  Drive, 
Oshkosh,  Wis.  Manufacturer  of  electric 
washing  machines.  President,  J.  E.  Bold- 
uc:  vice-president,  Frank  Novotny;  sec- 
William  J.  Dole;  treasurer   Joseph 


?ntati' 


jSTIE 


ukill   Hunter  Co.,    Pitts- 


liros.,  Saginaw,  Mich.;  B.  G.  Earl  A  f_ 
56  E.  Randolph  St.,  Chicago.  HI.;  Haw 
Hardware  Co.,  Ottumwa,  Iowa;  Morey 
Mercantile  Co.,  Denver,  Colo.;  Seattle 
Hardware  Co.,  Seattle,  Wash.;  Holley 
Mason  Hardware  Co..  Spokane,  Wash.: 
Holbrook  Merrill  A  Stetson,  San  Fran- 
cisco and  Loa  Angeles.  Cal.;  Baker-Smith 
Co.,  Rlalto  Bldg.,  San  Francisco.   Cal. 

WASHBURN  A  GRANGER,  INC.— SO 
Church  St..  New  York,  N.  Y.  Manufac- 
turer of  electric  ash  hoists. 

WASHBURN  SHOPS,  THE.— Worcester 
Mass.  Manufacturers  of  electric  drill 
grinders,  sensitive  drills  and  drafting 
tables.  Director,  W.  W.  Bird;  superlntend- 
— *_   L.     W.     Rawson;     secretary,     W.     1* 


lightning  rods.'  Business    established"  1S53? 

WASH  ERPU  MP.— Trade  name  for  elec- 
tric pumps  for  washing  machines,  made  by 
Burleigh,  Morrison  &  Go  wing.  80  Boylaton 
St.,   Boston,   Mass. 

WASHERS,  AIR.— Air  washers  are  used 
In  connection  with  ventilating  and  cooling 
systems.  The  air  is  forced  through  the 
washing  equipment  by  means  of  a  blower. 
almost  always  motor-driven.  The  washer 
consists  of  a  number  of  nozzles  so  placed 
that  the  air  Is  forced  through  several  fine 
sprays  of  water.  All  the  dust  present  In 
the  air  Is  dissolved  In  or  precipitated  by 
the  water  and  falls  to  the  bottom  of  the 
tank.  Baffle  plates  are  placed  in  the  path 
of  the  air  so  that  the  moisture  will  be  sep- 
arated and  collected  In  the  tank.  By  us- 
ing the  air  washers  In  a  ventilating  sys- 
tem, the  humidity  may  be  controlled  at 
will,  and  a  supply  of  clean  cool  air  is  ob- 
tained. For  special  applications,  see  Air 
conditioning  apparatus:  Generator  cooling 
equipment. 


adv.  page  13ST.) 
Atmospheric      Conditioning      Corp.,      320 

Lafayette      Bldg.,       Philadelphia,      Pa. 

"Webster." 
Automatic  Carbonic  Machine  Co.,  208  N. 

Michigan   Blvd.,   Chicago.   111. 
Badger  A   Sons  Co.,    E.    B..   75   Pitta  SL, 

Boston,    Mass.      "Badger." 
Canadian  Blower  A  Forge  Co.,  Ltd..  The. 

Kitchener.    Ont.,    Can.      "ConoMal." 
Carrier  Air  Conditioning  Co.  of  America, 

490  Broadway,  Buffalo.  N.  Y. 
Claxo  Co..  The.  Iowa  City,  Iowa. 
General    Ventilating   Co.,    162    N.    Clinton 

St.,    Chicago,    III.      "General." 
Hersh    Bros.    Co.,    Allentown,    Pa-      "Le- 
high." 
Ilg    Electric    Ventilating    Co.,    Crawford 

Ave.  ft  Dlversey  Blv<T,  Chicago,  I1L 
Koven    A    Bro.,    L.    O.,    154    Ogden   Ave.. 

Jersey  City,  N.  J. 
Massachusetts   Blower   Co..    Howard    SL. 

Watertown,     Mass.       "Massachusetts." 
Narowetz     Heating    A     Ventilating     Co., 

1711  Park  Ave.,  Chicago.  I1L 
Philadelphia    Belting    Co..    601-03    Spring 

Garden   St..    Philadelphia,  Pa. 
Spray    Engineering    Co.,    Boston,    Mass. 

WASHERS,  CLOTHES.— See  Washing 
machines,   clothes. 

WABHER8,  DISH. —  See  Dlahwasher*. 
motor- driven,  hotel  type;  Dishwashers. 
motor- driven,  household  type. 

WASHERS.  FIBER.— Fiber  washers  are 
flat  disks   having  a  hole  In  the  center  to 

Eermit  placing  a  bolt  or  screw  through  the 
ole.  They  are  used  on  electrical  appara- 
tus under  the  head  of  a  screw  or  bolt  and 
under  the  nut,  to  Insulate  it  from  the  rest 
of  the  apparatus.  Fiber  washers  are  made 
in  a  large  number  of  sizes  and  thicknesses 
and  are  generally  made  on  a  punch  press. 
Manufacturer*: 

American      Vulcanised      Fibre      Co.,     621 
Equitable       Bldg..       Wilmington,      DeL 

BartletL   Inc..  H.   N.,   19   Park   PL,  New 

York,  N.  Y. 
-       vood     Mfg. 


E  M  F  ELECTRICAL  YEAR  BOOK 


Bridgeport, 

15* 


HICAOO  MICA    CO.,    11- Jl    Water    St., 

Valparaiso,    Ind.        (See     display     adv. 

page  1310.) 

Mtliwntal    Fibre     Co.,     Newark,     Del. 

"BakelltB-Dllecto." 

alias  Brass  &  Copper  Co.,  810  Orleans 

SL,  Chicago,  III. 

amond    State    Fibre    Co. 

Pa.    "Diamond  P." 

iminlon  Asbestos   &  Rubber  Corp. 


121  W.  State  St.,  Rockford,  IU.     "X-U." 

-id    4    Co.,    R.     B.,     10    Clarence     St., 

Worcester,  Mass.     "Fleldco." 

sket    Supply    Co.,     The,     1729    Ludlow 

it.,   Philadelphia,    Pa.      "aaeco." 

rvard  Electric  Co.,  525  W.  Van  Buren 

it.,  Chicago,  111. 

mphrey,  H.  W.,-  Unlonvllle,   Conn. 

eiler  Mfg.  Co.,    Ltd.,   W.    II..    Sarnia, 

hit.  Can. 

lional  fibre  &    Insulation   Co.,    York- 

■  n.'  DeL    "Old  Hickory,"  ■•Super  Sea- 


(.,  Now  York,  li.   *. 

idrlga  Mfg.   &   Specialty    Co.,   213   W. 

rand  Ave.,   Chicago,   111. 

ulding    &    Sons     Co.,     Inc.,     J.,      300 

"heeler  St.,  Tonawanda.  N.    T. 

rn,    W.   J.,    196    Talbot    St.,    London, 

WI1- 

5HERS,   LEATHER.— Leather   wash- 

e  flat  leather  disks  with  a  hole  In  the 

They   are    used    on    electrical   and 

machinery,    especially   where   oil    Is 

la  be  present.      They   provide  a  soft 

isulatlng  washer  or   cushioning   gas- 

■  various  purposes. 

ffacturers: 

:rn     Leather    Goods    Co.,     Auburn, 

T. 

ood     Mfg.     Co..     L.     J.,     Stoneham 
inch,  Boston  80,   Mass.      "Barwood." 

go  Belting  Co.,  113-26  N.  Green  St., 
cago.  III. 

go  Leather  &  Mercantile   Co..  ISM- 
S'. 14th  St..  Chicago,  III. 
go    Rawhide    Mfg.    Co.,    The,    1301 
ion  Ave.,  Chicago, 


&    Co.,    — 

t  Supply  Co.. 
idelphla,   Pa. 


.    10    Clai 

"Fleldco." 

'ho,  1729  Ludlow  St. 


i  Leather  Stamping  Co.,  Wllllar 

Pa. 
Leather  Washer  &  Mat  Co.,   E 


■King    C 
hlladelpl 


.    18   N.    3rd   St. 


W.    J.,    39S    Talbot    St.,    London, 

RS,  METAL  (BRASS,  COPPER, 
(ON,  ETC.).— Metal  washers  of 
Inds  are  very  widely  used  on 
ind  other  machinery  for  placing 
■w  and  bolt  heads,  nuts,  terml- 
,  etc.  They  are  made  In  a  very 
ty  of  sizes,  the  diameter,  thick- 
size  of  hole  being  dependent 
particular  service.  The  various 
d  each  have  a  special 
rensth.     prevent    " 


I  purpose, 

,    -.oslon,    In- 

....  .-.._,.  resist  the  action  of 
They  are  made  both  as  flat 
s  lock  -washers,  having  a  radial 
:he  two  ends  slightly  separated 
erent  planes,  to  provide  a  spring 
i  a  nut  la  screwed  down  on  the 


W      BRASS    CO.,    414    Meadow 

erbury,    Conn. 

Brass    I*roducts  Co.,   105-15    S. 


The   "Wallace,  Bristol,  Cann. 


it    Co.,    2613  T 

nplriK     &     Mfg.    Co..    ill    Cort- 

BeTleville,    N.   J. 

Bolt    Co.,   Mllldale,   Conn. 
Wrought     Products    Co.,    The, 
i  St.,   Cleveland,  Ohio. 


i   &   Wallace 


Eby    Mfg.    Co.,    H.    H., 

Sta.,  Philadelphia,  Pa. 
Electrical   Engineers   equipment  Co.,   35 

S.  Desplalnes  St.,  Chicago,   II L 
Gasket  Supply  Co.,  The,  1729  Ludlow  St., 

Philadelphia,    Pa.      "Gaaco." 
Globe    Iron    Roofing    &    Corrugating    Co., 

■"--•--  —  "    Ohio.   (lead). 


Harvard  Electric  Co.,  525  W.  Van  Buren 

St..  Chicago,   111. 
Humphrey,  H.  W.,  Untonvllte,  _Conn. 


Mansfield   Lock   Washer   Co.,    Mansfield, 

Ohio. 
Machine    Shop,    Inc.,    817 

in j  hum   nLfm   y-O.,   Milton,   Pa. 
Moran    Bolt    &.    Nut    Mfg.    Co..    Main    « 
Florida  Sta.,   St.   Louis,   Mo. 
■     "       Mfg.   Co..   Ltd.,   W.   H..   Sarnia, 
•...  Can. 

..^.wnl     Dnlllnr     1 

Olive 

Sta „...   .  „. 

phoenix  Specialty  Mfg.  Co.,  48-60  Duane 
York,  N.  Y. 

Ifg.    &.    Specialty   Co..   213  W. 
re.,   Chicago,   III. 

Brass    Co.,    The    Edbro,    318 

N.  Holllday  St.,  Baltimore,  Md.  (brass). 


Quadrli 


at.    Louis    Screw    Co..    Clareno 

Buiwer  Ave.,   St.  Louis.  Mo. 
SpafTord     Mach' 


TO    Frank  m 


Universal   Chain   Co.,   The,    Stroudsburg, 

Pa. 
Waterbury    Mfg.     Co.,    280    Grand    St, 

Waterbury,  Conn. 
WESTINGHOUSE    ELECTRIC    &    MFG. 

—      East   Pittsburgh,    Pa.      (See   dis- 


play adv.  pages  1335-1402.)' 

WASHERS,     MICA.— Mica    washt__ 

Used  for  insulating  purposes  In  connection 

with  binding  poets,  terminals,    .' 

trlcal     equipment.        They      are      carefully 

punched  from  sheets  of  built-up   mica,  as 

a  rule,  and  are  made  In  a  number  of  sizes. 

Manufacturer*: 

American      Mica      Co..      Newton      Lower 

Falls,  Mass. 

Asheville  Mica „..,.  ...    _. 

Bartlett,    Inc.,    H.    N.,    IB   Park   PI..   New 

York,  N.  Y. 
Charland,    E.   W.,   Tllton,   N.   H. 

"~ICA      CO.,     V:    ■ 

red   thickness  and    ._    _ 

and  Inside  diameters  desired.  Raw 
mica  washers  of  random  thickness  to 
any  outside  and  inside  diameters. 
For  other  Chicago  Mica  Co.  products 
see  display  adv.  page  1320. — Adv. 

Consumers  Rubber  Co.,  The,  1302  On- 
tario St..  Cleveland.  Ohio. 

Finion,    lnc.;_S.   O.,   68   Murray   St..    New 


Liberty   Mica   Co..   79   Sudbury   St..    Bos- 
ton, Mass. 
Mica  Insulator  Co.,    Eg    Church  St.,   New 

York.  N.  Y. 
Mica   Insulator   Co.,    Victor! avl lie,    Que., 

Can. 
Mica    Mfg.    Co.,    The,     13S    Johnson    St., 

Brook  lyn.  N.  Y. 
Phonograph     Appliance     Co.,     The,     174 

Wooster  SL.  New  York.  N.  Y. 
Preston  Mica  Co.,  Robert  K.,  804  Monad- 
nock  Block,  Chicago,  III. 
Quadriga  Mfg.    &    Specialty    Co.,    213   W. 

Grand  Ave..  Chicago.  111. 
Tar  Heel  Mica  Co.,  The,  I'lumtree.  N.  C. 
WASHERS,  MISCELLANEOUS  INSU- 
LATING.— Insulating  washers  of  various 
kinds  are  supplied  for  use  on  electrical 
equipment,  to  insulate  bolts  and  screw 
heads  and  nuts  from  the  plates  or  sur- 
faces to  which  they  are  fastened.  The 
materials  used  for  this  purpose  include 
rubber,  both  hard  and  soft,  phenol  and 
-"■  ■  ■    id  fibers  and  various  prepared 


apers.   fabrii 
Manufacture 


York,  N.  Y. 


.    N.,    19    Park    PL, 


Barwood  Mfg.  Co.,  L.  J..  Stoneham 
Branch,  Boston  80,   Mass.      "Barwood." 

BOOTH    FELT    CO.,    INC.,    40}- 4 67    19th 

St.,  Brooklyn.   N.  Y.     See  Felt.  Cush- 

ricks.    etc      Also    Dis- 


1  B.,    10    Clarence    St., 

,     '"Fleldco." 

1  INSULATING  CORP.. 

New  York,  N.  Y. 

1  MICA    CO.,    37th    A 

i.,     Philadelphia,     Pa. 

1  Ltd.,   W.   H..   Sarnia, 

i  n  Co.,   Rutherford,   N. 

Thorn.    W.    J.,    296    Talbot    St,    London, 

Ont.,  Can. 
WASHERS,    TRACK    RAIL.— These    are 

Iron  washers  used  on  the  rail-joint  bolts 
securing  two  lengths  of  rail  together.  The 
washers  are  large  and  heavy  and  are 
sometimes  of  the  lock  washer  type,  as  the 
frequent  vibration  tends  to  loosen  up  the 
nuts  If  ordinary  washers  are  used.  The 
lock  washers  are  split  and  provide  a  spring 
action  which  keeps  the  nut  tight.  Wash- 
era  are  used  between  the  bolt  head  and 
fish   plate   and   also   between    the    nut   and 

Manufacturer: 

National    Lock    Washer    Co.,    40    Hermon 
St.,  Newark,  N.  J.   (lock  type). 

WASHING  MACHINE  CYLINDERS 
AND  TUBS.— These  are  the  parts  of  a 
washing  machine  in  which  the  clothes  and 
water  are  retained.  The  cylinders  are 
made  of  either  wood  or  metal.  In  the  case 
of  a  wooden  cylinder,  bard  maple  or  cy- 
press Is  generally  used  and  the  cylinder  la 
usually  made  with  solid  end  pieces  and 
the  sides  constructed  of  slats,  with  a  small 
space  between  the  slats,  and  having  holes 
drilled  In  them  also,  to  provide  for  move- 
ment, of  the  clothes  and  free  circulation 
of  water.  Metal  cylinders  are  sometimes 
made  in  a  similar  manner  having  perfor- 
ated sides.  Solid  copper,  galvanised  steeL 
nickel-sine,  etc.,  are  used  for  the  cylinder. 
The  tubs  are  what  are  sometimes  called 
the  body.  In  the  cylinder  type  machine 
they  enclose  the  cylinder  and  hold  the 
water.  The  tubs  are  made  of  both  wood 
and  the  metala  described  above  for  cylin- 
ders. Some  washers  do  not  have  cylinders 
and  the  tubs  are  then  used  to  hold  both 
the  clothes  and  water.  Cypress  is  com- 
monly used  for  these  wooden  tubs  and  it 
Is  often  cut  to  size  and  shipped  to  wash- 
ing machine  manufacturers  ready  for  as- 
sembling. 

Manufacturer*: 

Kirk    &    Blum 
Grove  Ave.,    Cincinnati,   Ohio. 

" A  Co.,  F.  W.,  226-232  V 


1414-20  E.  19th  St.,  Kansas  City,  Mo. 
Stephenson   Mfg.   Co.,   South   Bend,   Ind. 

Voss    Bros.    Mfg.    Co..    Davenport,    Iowa. 

WASHING  MACHINE  GEARS.  —  See 
Gears  and  pinions,  washing  machine. 

WASHING  MACHINE  MOTORS.— See 
Motors,   washing   machine. 

WASHING  MACHINE  PARTS  NOT 
OTHERWISE  LISTED.— This  classifica- 
tion Is  Intended  for  those  parts  of  wash- 
ing machines  that  are  not  always  made  by 
the  washing  machine  manufacturer,  and 
that  are  not  otherwise  listed.  These  in- 
clude such  articles  as  clutches,  belts,  pul- 
ley wheels,  casters,  special  frame  castings, 
etc.  Also  see  Gears  and  pinions,  washing 
machine;   Motors,   washing  machine. 

Manufacturers: 

Hanson  Clutch  ft  Machinery  Co.,  The, 
Tiffin.  Ohio. 

Lincoln  Brass  Works.  2067  12th  St..  De- 
troit. Mich,  (drains). 

WASHING  MACHINE  WRINGERS.— 
See    Wringers    for    electric    washing    ma- 


Co.,     2846     Spring 


chln< 


washing  machines  are  made  In  a 
of  styles  and  sizes  for  washing  froi 
bottles  to  10,000  per  hour.  They  c 
largely  In  dairies  and  other  bottlfm 


ogle 
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)ii  the  end  of  rotating  shafts.  The 
brushes  are  of  such  size  as  to  pass  readily 
"6  bottle  and  rotate  at  a  high  speed. 


The  large  slie  v 


the 


pressure.      The 

_   ._..   .,„  ...achlnes  In  cases. 

the  hat  tie  being  In  an  Inverted  position 
and  are  automatically  rinsed  with  water 
and  washed  and  sterilized.  The  water 
unaur  pressure  Is  supplied  by  centrifugal 
pumps  which   force   It   through  a  series  of 

Burrell   &   Co.,    Inc.,    D.    H„    Little   Palls 

N.  Y.     "Simplex." 
Creamery    Package    Mfg.    Co.,    The,    fll-7 

W.   Kinzle  St..   Chicago,  111.      "Fort  At- 

Mfg.      Co., 
!    Specialty    Co..    Stamford,    Conn. 

Piedmont  Electric  Co..  Ashevllle,  N.  C. 
"Poco." 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD.  DEVELOPMENT  AND 
STATUS  OF.— During  the  past  few  years 
the  electric  washing  machine,  or  clothes 
washer,  has  become  one  of  the  moat  popu- 
lar electrically  operated  devices  for  home 
use.  At  present  these  devices  represent 
perhaps  a  greater  total  Investment  on  the 
part  of  the  home  owners  than  any  other 
single  device.  In  fact,  in  Borne  homes  they 
represent  a  greater  investment  than  all 
the  rest  of  the  Installation  even  Including 
the  wiring. 

Electric  washing  machines  for  home  use 
first  appeared  upon  the  market  about  1505. 
Prior  to  that  time  considerable  advance- 
ment had  been  made  In  the  adoption  of 
mechanical  methods  of  washing  through 
the  introduction  of  large  commercial 
laundry  machines  and  numerous  small 
hand-operated  washers  for  home  use.  In 
addition  many  other  small  devices  to 
lighten  the  labor  of  washing,  such  as  hand- 
operated  vacuum  cups,  had  also  been 
brought  out. 

However,  with  the  exception  of  the  large 
commercial  machines  which  will  not  be 
considered  further  In  this  article,  the  ad- 
vance that  had  been  made  consisted  chiefly 
in   Improving  the  principle  of  washing. 

This  principle  of  ■« 


other  foreign  sul 

some  chemical  effect  on  the  faunc  uy  re- 
peatedly forcing  warm  water  mixed  with  I 
soap  solution  through  the  meshes  or  weavi 
of    the    fabric.      In    the   application    of    thi 

Srinclple  the  warm  water  expands  thi 
ber  of  the  fabric  thereby  loosening  am 
dissolving  the  dirt  which  Is  carried  off  b> 
the  motion  of  the  water  as  It  Is  forcei 
through  the  fabric.  The  addition  of  thi 
soap  simply  hastens  this  action  of  dls 
solving  anil  loosens  the  dirt  and  grease.' 

This  Is  the  principle  by  which  all  wash 
Ing  machines  cleanse  and  the  dlfferenci 
one  finds  In  the  various  types  of  machines 
la  only  a  difference  in  the  method  of  ap- 
plying this  principle. 

Even    the    old-fashioned    acrubboard    de 


this 


Inclple 


that  Is,  Ibe  corrugatl' 

through  the  clothes  but   in  apply W   It    the 


rubbing 


Inent    I 


.vaa    generally    believed    that    It    was    thli 
rubbing  action  that  washed.      At  the   time 
of  the  Introduction  o!  the   electric  waahing 
machine  this  belief   had   become   so   stror- 
that   It  was   an   extremely   difficult   matt 
to  overcome  it.     Even  today  we  And  mar 
women  who  still  contend  that  clothes  cai 
not  be  washed  without  rubbing. 
This   was    perhaps   the    greatest    problem 


irly  r 


had  t 


TO 


e  It  has  required  . - 

educational  effort  In  advertising,  demon- 
strating and  salesmanship.  And  as  wai 
stated,  there  are  still  many  who  will  nol 
accept  it  despite  the  success  that  th< 
washing  machine  has  met  with,  which  sim- 
ply  goes    to   show   that   the   field    Is   by    no 


the  washing  machines  of  today  the; 
early  types  of  course  seem  woefully  im 
practical  and  Inefficient  but  In  Justice  l 
these  early  manufacturers  It  must  be  sal 
that  although  they  lacked  beauty  on 
practicability  of  design,  their  product 
certainly  embodied  a  high  quality  of  ma 
terlals  and  workmanship  that  has  helped 

mdustry"  Many'  oj  the  'earhest  models  ar 
still  giving  faithful  service  and  many  moi 
would  be  had  not  the  owners  preferred  t 
replace  them  with  later  models. 


Soon  after  the  introduction 
models  the  manufacturers  rec< 
possibilities  and  many  advant: 
Electrically     operated     clothes 


been  equipped  with  this  accessory  which 
has  been  a  prominent  factor  contributing 
to   the   success   of   the   industry. 

For  the  first  eight  or  nine  years  the 
electric  washing  machine  enjoyed  a  steady 
healthful    growth    of   such    dimensions   that 


>uld  be  considered  remarkable 
BO    greatly    overshadowed 
id  during  the         *   " 


Durli 


this   time   the   various    manufacl 

fee  ted    their   designs,    Improved    their   dis- 
tribution,   laid    their    merchandising    plana 

chine  story  into  the  home. 

The  year  1914  may  be  said  to  mark  the 
end  of  the  development  stage  of  the  elec- 


tric   washing 


and 


this 


brought    ouf   thi..    

effective    and    efficient    than    any    or    the 
previous  models.     These  Inter  models  form 


The  Introduction  of  these  later  modi 
served  to  stimulate  the  demand  to  a  ve 
great  extent  and 


fleld.      In    an    in- 

-.jdibly  short  time  the  Industry  was  grow- 
ing by  leaps  and  bounds. 

Then  the  war  stnrtcri.  causing  a  great 
scarcity  of  household  help  and  a  radical 
change  In  living  conditions  which  forced 
the  acceptance  of  many  new  ideas  and  de- 
vices for  the  conservation  of  labor.  By 
thla  time  the  electric  washing  machine 
was  an  established  product  whose  useful- 
ness and  effectiveness  were  generally 
known  and  which  through  the  adoption  of 


[he 


i  "time 


y-flve     of     thet 


ers'  Association  and  through  this  associa- 
tion are  grouping  their  efforts  along  edu- 
cational lines.  The  total  volume  of  busi- 
ness done  by  this  Industry  during  1920  ex- 
ceeded SP5.000.000.  It  is  estimated  that 
there  are  already  2,500.000  washing  ma- 
chines In   use   in  this  country  but  the  field 

this     Industry     reached     the     peak     of     its 

By  far  the  greater  portion  of  the  ma- 
chines now  being  sold  are  sold  through 
electrical  denlera  and  specialty  shops, 
many  of  which  are  the  outgrowth  of  former 
electrical  shops.  The  department  stores 
and  hardware  dealers  have  also  made  con- 
siderable progress  with  these  devices  and 
though  distribution  through  these  sources 
will  undoubtedly  continue  to  grow,  the 
distribution  through  electrical  channels 
has  been  brought  to  a-  point  which  will 
give    the   electrical   dealer   a   decided    i  * 

The    majority    of    the    electric    wash 


manufacturers,     and     main1 
practically   nolhing. 

Any    of    the    different    types    will    wash 
clothes  and   while   there   is   a   difference    ' 
the  efficiency  of  the  various   methods   e 
ployed   all    of   then 


HOUSEHOLD,  DOLLY  TYPE.— The  dolly 
type  washing  machine  was  perhaps  the 
first  typo  successfully  adapted  for  home 
use.  Its  use  dates  back  several  years  be- 
fore the  advent  of  the  electrically  operated 
washing  machine,  the  Oral  dolly  machines 
being  operated  by  hand  power. 

rthod    of    applying    the    washing 
•  ■>-: —   '-  simple  and  In 


;  little  It.   „ 

relation    caused    this    type   t 


eadily    | 


early  days. 

The  washing  in  the  dolly  type  Is  done  in 
a  round  tub  of  wood  or  metal  having  a 
hinged  top.  The  dolly  Is  a  round  flat  de- 
vice about  10  to  14  Inches  in  diameter 
having  four  short  legs  resembling  a  aawed- 
off  milking  stool.  This  dolly  Is  suspended 
flatwise  by  a  rod  though  the  cover  and 
the  mechanism  causes  It  to  revolve  a  cer- 
tain number  of  times  In  one  direction  then 
reverse  and  revolve  In  the  other  direction. 
The  legs  which  are  round  and  smooth 
catch  the  clothes  In  the  tub  and  carry 
them  around,  hack  and  forth  through  the 
water  thus  cleansing  them. 
Manufacturers: 

ALTORFER  BROS.  CO..  Peoria.  111.  The 
ABC  "Alco."  All  mechanism  Is  un- 
derneath the  tub.  entirely  out  of  range 
of  clothes  or  person  of  the  operator— a 
safety  feature  that  appeals  greatly  to 
women.  The  tub  la  made  of  1%-ln- 
staves,     larger    and     of    greater    over- 


rlneiple  In  this  typi 


"Alco"    Electric    Washer 


dolly  drives  from 
tng  all  unnecessai 
tlon.     All   gears   . 


neath.  el 
is  and  1' 


.  .  Itlon:  K-hp. 
motor.  The  "Alco"  Is  very  economical 
in  first  cost,  and  Is  built  throughout  for 
quiet-running,  dependable  service.  Sin- 
gle and  double-tub  models.  See  display 
advertisement  on  page  1297.— Adv. 
mtomatic  Electric  Washer  Co..  Inc., 
Newton,  Iowa.  "Automatic." 
Beatty  Bros. .Ltd..  Fergus,  Ont..  Can. 
i    Mfg.    Co.,    The,     Jamestown. 


"TlmeHave 
luck  st 


N.   T. 
Brammer   Mfg.    Co..    H.    F., 

Iowa.       "O.     K.     Elect  rtc,"       u.     » 

Bench." 
Camp   Bros,    &  Co.,   Washington.    III. 
Challenge   Co.,    Batavla.    III.      "King." 
Cl  a  rind  a     Lawn     Mower     Co..    Clarlnda. 

Iowa.      "Clarlnda." 
Connor  4  Son,  Ltd.,  J.  II..  Ottawa,  Ont., 

Can.      "Connor." 
Dellte  Mfg.  Co.,  The,  Bryan,  Ohio.    "De- 

llte." 
De-Nter  Co.,  The,  Fairfield,  Iowa.  "Duch- 

.._.   Way!"         " 

Power    Washer    Co.,    Morton,    in. 

"Gets." 

Globe  Mfg.  Co.,  Perry,  Iowa.  "Quicker 
Yet." 

Grinnell  Washing  Machine  Co.,  Grlnnel. 
Iowa,      "laundry   Queen." 

HAAG  BROS.  CO.,  Peoria,  III.  "Nuwaj." 
"Ideal."  "Blue  Ribbon,"  "Haag  Twin.' 

Hlrschy  Co..  The.  259  S.  1st  Ave.,  E.. 
Duluth,  Minn.     "Hlrschy." 

HOBTON  MANUFACTURING  CO..  THE. 
Ft.  Wayne.  Ind.— The  Horton  electrff 
washer  is  sturdily  built,  and  provides 
an  Ideal  washing  service  for  the  horn*. 
It  operates  silently,  and  washes  thor- 
oughly.      The     tub     la     made 


-noted  for  its  si 
urunce.      The    i 
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dtrigntd,  ij  both  powerful  and  econom- 
leal.  The  swinging  wringer  offer*  the 
desirable  advantage  of  operation  in 
any  position.  It  has  a  steel  frame; 
tendon  screw  to  regulate  the  pressure: 


Norton   Electric   Washer 


mplieity. 
<  Co.,   The.   Newton.  Iowa, 
aid    &    Wlllaon,    Ltd.,     S17    Yonge 
Toronto,    Ont..   Can.      "Trojan. " 
>-9      Mfg.      Co..      Bloom  ington,      III. 

in   Washing  Machine  Co..   Muske- 

Mloh.      "Muskegon." 

Hfg.   Co.,   Meyersdale,  I'a.     "Home 

Mfg.   Co.,  Mlnier,  III.     "2-ln-l." 
Inute     Mfg.     Co..    Newton,     town. 
Minute."    "Laundry   Maid." 
Co.._    Wells      H.,      Streator,      III. 

Wash    Machine  Mfg.   Co..   The. 


Hewing  Machine  Co.,  Belvldere, 
(nppy   Day." 

.-  Washer  Go.,  Sandusky,  Ohio. 
iaky." 

mplement  &  Carriage  Co.,  Mo- 
"Black  Hawk." 
Machine  Co..  De  Kalb.  111. 
is,"  ".Simplex."  "Submarine." 
)  M ANCPACTURING  CO..  THE, 
mitage  Ave.,  Chicago,  111.  The 
Jate"      washing    machine     oper- 

the  dolly  type  principle,  and  la 
I  with  a.  %-hv.  electric  motor 
ahle  make.  The  principal  fea- 
ibodled  in  its  construction  are: 
envy  Iron  frame  with  folding 
d.  <2)  A  large  cedar  tun,  hav- 
ipaolty    of    sfx   sheets.     <3>    All 


rlnget 


l    lift- 
ay    lie    

(5)    The 
reins;     attachment    which    per- 

rollers  to  operate  In  either 
as   desired.     The  wringer  may 

from  one  position  to  another 
i  wringing  between  tub  and 
ksket.  (6)  The  driving  gears 
a  In  meoh;  there  is  no  clutch 
it  of  order.  <T)  All  driving 
re  double  bearlngH.  Insuring 
<l    noiseless  running.    (8)  The 

easy  moving  of  washer  to 
on.  The  simplicity  of  con- 
durability  and  reliable  per- 
Obtalned,      together    with    an 


economical  washing  service  thus  as- 
sured,  make  the  "Up -2 -Date"  clothes 
washer,   a   very  desirable  appliance  for 


"Up-2-Oata"    Electric    Washer 

in    homes    and    small    Institutions, 
display  adv.   page    1298. — Adv. 
r  Mfg.   Co.,  The,   l'ort  Washington. 


VOBS      I 


Mfg.    Co.,    Dav< 


Wayne     Mfg.     Co.,     124    Sidney     St..     St. 

Louis,  Mo. 
Wenaelman    Mfg.    Co..    Galesburg,    III. 
While    Lily    Mfg.    Co..    Hin-tri  port,    Iowa. 

"While     Lily,"      "White      Way,"      "De 

Wood  row  Mfg.  Co..  Newton.  Iowa. 
"Rusl-IToof."    " Wood ro washer." 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  OSCILLATING  OR  RE- 
CIPROCATING TYPE.— This  type  of  elec- 
tric washing  machine  has  been  constantlv 
Increasing    In    popularity    during    the    li 


that     r 


'    of    1 


_.     _3    tilt 

■    progress!  v< 


Into  the  field   have   adopted   1L 

In  this  type  the  clothes  and  water  . 
placed  together  In  a  metal  or  wood  ei 
talner  having  round,  elliptical  or  cresc, 
shaped    sides,    or,    as    in    the    reclprocatln 


■.   otilor 


■Ides  with  curved  ends.  This 
rom  any  interior  mech- 
lally  smooth  except  In 
large  corrugations  are 
ttom.  .  A   removable  top 


fiirt.  Hit;  wafer  belnf 
clothes  at  each  swli 
which  Is  usually  abou 


forced    through    th< 


__    which    ...    ... 

Ion  to  affording  complete  protection  from 
ill  moving  parts  greatly  Improves  the  ap- 
>ea ranee  of  the  machine. 

Manufacturers: 

Air-Wav  Electric  Appliance  Corp..  To- 
ledo,  Ohio.      "Air  Wav," 

Alba  ugh  -Dover  Co..  2100  Marshall  Blvd., 
Chicago.   111.      "Butterfly." 

AL-TORFER  BROS.  CO..  Peoria.  111. 
"ABC  Suner  Electric."  (See  display 
adv.    page  1297.) 

Apex  Appliance  Co..  3223  W.  30th  St.. 
Chicago.  111. 

Al'KX  KL1X-TIUCAL  MFG.  CO.,  THE, 
1067  E.  I!>2nd  .St..  Cleveland,  Ohio. 
"Rotapex.  (Exclusive        distributor, 

Apex  Electric  Distributing  Co..  1089  E. 
152nd  St..  Cleveland.  Ohio.) 

Ape*     Kl.cUi.iil     Mfg.     CO.,     Ltd.,     102-104 


Ont.,     Can. 


Automatic     Electric     Washer     Co. 

Newton.  Iowa.  "Automatic." 
Blackstone    Mfg.    Co..    'the,     Ji 

N.  Y.  "American  Classic." 
Blue    Bird    Division.    Davis    Sewing    Ma- 

chine  Co..  Dayton.  Ohio.     "Blue   Bird.' 


Brantford  Washing  Machine  Co.,  Ltd..  72 
Collmriic  St..  Brantford.  Ont..  Can. 
"Airplane."    "Locomotive. 


Buckeye    Prima   CO.,    The,    Sidney,    Ohio. 

Cadillac  Washing  Machine  Co..  325  W. 
Ohio  St.,  Chicago.  III.     "Cadillac." 

Chicagft  Dryer  Co.,  2210  N.  Crawford 
Ave.,    Chicago,    111.      "Chicago." 

Comeld  Washer  Co..  The.  Dayton,  Ohio. 

Cofltekl  Washer  Co.  of  Canada,  Ltd.,  121 
S.  James  St.,  Hamilton,  Ont..  Can. 

Domestic  Laundry  Equipment  Co.,  224 
W.  2*Ul  St..  New  York,  N.  Y.  "Domes- 
tic."  "Duplex." 

Easiest  Way  Mfg.  Co..  The.  Sandusky, 
Ohio.     "Easiest  Way." 

FEDERAL  ELECTRIC  CO.,  8TM  S.  Stale 
St.,  Chicago,  II!.  "Federal."  (See  dis- 
play adv.  page  1231.) 

Finurane  Co.,  The  Bernard  E.,  296 
Franklin  St.,   Rochester.  N.   Y  .  "Raln- 

Folsom-MIUer     Co.,      130     Sycamore     St., 

Milwaukee.      W1b.        "Electro-Tht-rmo." 

Oeli    Power    Washer    Co..    Morton,    III. 


he,  266  King 
in.  "Eden." 
;q.,   Grinnell, 


cabins 


carefully  constructed  machine,  designed 
to  offer  maximum  utility  with  a  min- 
imum consumption  of  space.  When 
washer  la  closed,  all  parts  which  would 
suggest  Us  real  use  are  hidden  from 
view  by  a  plain  flat  top  that  can  be 
used  for  any  of  the  purposes  common 
to  a  small  kitchen  table.  This  top 
may  be  used  for  carrying  the  Ironing 
board,  after  the  washing  has  been 
done.  The  clothes  are  carried  In  a 
boiler  of  solid  sheet  copper,  which  has 
no  Internal  projections  likely  to  Injure 
the  moat  delicate  fabrics.  When  in 
use,  the  boiler  has  a  reciprocating  mo- 
tion, given  by  an  eccentric  on  a  shaft 
which  is  driven  by  a  14  hp.,  qulet-run- 
nlng    motor,    which    costs    only  .a    few 


Airplane  Electric  Washer 


i   of  -the   boiler   i 


desired  t 

heating     attachment      I 
beneath:     this     heatlni 


s  dire 


The 


ictior 


t  the  action  of 
..Jure  the  most 
ion  of  the  wa- 


.    _    jind   quickly    works   all 

foreign  matter  out  of  the  fabric.  The 
boiler,  being  made  of  solid  sheet  cop- 
per, cannot  rust  or  corrode  if  left  wet; 
consequently  It  will  never  spot  or  stain 
clothes.  The  opening  In  top  of  boiler 
Is  very  large,  which  provides  for  the 
convenient  handling  of  clothes.  The 
wringer,  which  is  a  part  of  the  regular 
equipment,  can  be  attached  or  detached 
quickly,  adjusts  to  any  desired  position 
and    locks    in    place.      Wringer    Is    also 


oogle 
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equipped  with  a  safety  "release"  de- 
vice that  permits  pressure  to  be  in- 
stantly taken  off  the  rollers,  which 
prevents  tearing  off  buttons,  hooks  and 
eyes,  lace,  etc.  All  moving  parts  are 
enclosed;  practically  Impossible  to  In- 
jure the  operator  or  to  get  grease  on 
the  clothes.  Wringer  rollers,  which  run 
equally  well  In  either  direction,  are  of 
high  grade  rubber  and  have  steel  cores- 
Motor  and  wringer  are  powerful  and  sub- 
stantial enough  to  wring  heaviest  bed 
clothes,  small  ruga,  sweaters,  etc.  Only 
handling  of  clothes  necessary  Is  feed- 
ing Into  wringer.  The  washer  Is  care- 
fully finished  and  will  harmonize  with 
any  kitchen  or  laundry,  the  color  com- 
bination being  especially  attractive. 
Equipped  with  heavy  steel  casters,  and 
can  be  moved  easily  to  any  part  of 
room.  All  parts  guaranteed  to  be 
mechanically  perfect.  The  Airplane 
Electric  Washer  la  the  strongest,  stur- 
diest, best  built  fastest  and  longest 
lasting  electric  washer  on  the  market. 
Has  been  tested  and  approved  by  the 
New  York  Edison  Co.  and  the  New 
York  Tribune  Institute.  Besides  the 
Airplane  electric  washer,  this  com- 
pany manufactures  the  Airplane  elec- 
tric housecleaner  and  other  electrical 
household  appliances.  See  colored  in- 
sert in  adv.  display  section. — Adv. 
Judd  Laundry  Machine  Co.,  121  S.  Mich- 
igan Ave.,  Chicago,  III. 
Locomotive  Eloctrlc  Washing  Machine 
Co.,  The,  Belleville.  III.  "Locomotive." 
Machen  Electric  Mfg.  Co.,  4639-43  E. 
-n, st_     BJWesburg,     Philadel- 


phia, I_ 

Manufacture 


trlbutlng      Co., 
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i   Bldg.,    St.    Louis,    Mo.     "Pol 


Miller  Mfg.   Co.,   Meyersdale,    Pa.      "Suc- 

Mlnler     Mfg.     Co.,     Mlnler,     III.       "Kill 

Kara." 
Niagara  Appliance  Co.,   29   W.    Lake    St.. 

Chicago.   I1L      "Niagara." 
1900  Washer  Co..    216   Clinton   St..   Bing- 

hamton,  N.  Y.     "Cataract." 
Overton     Mfg.    Co..     R,     M.,     Waterloo. 

Iowa.    '"Overton." 
Pittsburgh   Gage   &   Supply   Co.,   30th   St. 

&       Liberty       Ave.,       Pittsburgh,       Pa. 

Plttsfleld  Machine  &  Tool  Co.,  Haw- 
thorne Ave.,  Plttsfleld,  Mass.  "Berk- 
shire." 

Press  Co.,  Wells  H.,  Streator,  111. 
"Streator." 

Princess  Wash  Machine  Mfg.  Co..  The. 
433  E.  Pearl  St.,  Cincinnati,  Ohio. 
"Princess." 

Raymond   Co..   The,    Saugatuck,   Conn. 

Sidney  Washing  Machine  Co.,  The,  Kid 
ney,  Ohio.    "Sidney." 

Smith  Mfg.  Co.,  The  Philip,  Sidney, 
Ohio.     "Gold  Seal." 

Sunbeam  Domestic  Applii 


- ..,, Co..  Evana- 

vllle,   Ind.      "Surf." 
Sunny  Line  Appliances,  Inc..   4058   Beau- 

fait  Ave..  Detroit,  Mich.     "Sunnysuds." 
Superior     Machine     Co.,     De     Kalb,     111. 

"Sterling,"   "Superior," 
Upton    Machine    Co.,    St.    Joseph,    Mich. 

Voss   Bros.   Mfg.   Co.,   Davenport,   Iowa. 


Wenz 


Mfe. 


Co.,      Galesburg,      111. 


and  bringing  all  the  clothes  in  the  con- 
tainer Into  action. 

Manufacturers: 

Almetsl  Mfg.  Co.,  The,  7227  Manchester 
Ave.,  St.  Louis.  Mo.  "Almetal."  (Ex- 
clusive distributor.  Manufacturer's 
Distributing  Co.,  403  Fullerton  Bldg., 
St.  Louis.  Mo.) 

American  Gas  Machine  Co.,  Albert  Lea. 
Minn.      "Oscillator." 

Arora  Co.,  Inc.,  46  E.  41st  St.,  New 
York,  N.  Y.     "Arora  Quality." 

At  Last  Washer  Co..  Perry  Iowa.  "At 
Last,"    "Kibby's   Liza   Jane." 

Barlow  &  Seellg  Mfg.  Co.,  Rlpon,  Wis. 
"Big  3." 

Beebe     Mfg.     Co.,     Minneapolis,     Minn. 

Bell   Washer   &    Wringer    Co..    The,    1061 


Blacks  tone  Mfg.  Co..  The.  Jamestown, 
N.  Y.     "American  Classic." 

Dexter  Co.,  The.  Fairileld,  Iowa.  "Cli- 
max." "Packard,"  "Cruiser,"  "Fair- 
field." 

Gets  Power  "Washer  Co..  Morton,  111. 
"Getz." 

Home  Utilities  Co.,  320-326  N.  May  St., 
Chicago,  III.     "Klymax." 

Laundryette  Mfg.  Co..   1190  E.  152nd   St., 

at      T  mill,      Mn      "T.mm.rhTi-Rltp." 


111. 


ippy 


Puffer- Hubbard     Mfg.    Co.,     Minneapolis, 

Minn.      "Daylight. 
Rue-Nelson     Mfg.     Co.,     Inc.,     116S     16th 

Ave..  S.  B.,  Minneapolis.  Minn.     "Rue." 
Schuyler     Electric     Co.,      Berkeley,     Cal. 

"Common   Sense." 
Sleben    Merchandising    Co.,    614    Gumbel 

Bldg.,   Kansas  City,   Mo.    (combination 

dolly  and  vacuum).     "All  In  One." 


j  .„  '  PLE&£  VACUUM  ELECTRIC 
WASHING  MACHINE  CO.,  INC.,  THE. 
Main  office  and  factory  at  Pekin,  111. 
Manufacturers  of  the  "Trl  Flex"  the 
machine  you've  had  in  mind.  The  last 
word  in  vacuum  washers.  This  ma- 
chine is  equipped  with  three  vacuum 
funnels  which  go  up  and  down  alter- 
nately, forcing  hot  suds  through  the 
mesh  of  the  clothes  200  times  a  minute. 
The  vacuum  cups  tip  at  the  end  of  the 
stroke,  pulling  the  clothes  around  in 
the    tub   and   allowing  dirt  and    grease 


"Supreme,"   "Sanl  -Copper. 

WASHING  MACHINES,  CLOTHES, 
HOUSEHOLD,  PLUNGER  OR  VACUUM 
TYPE,— In  the  plunger  or  vacuum  type 
washing  machine  we  have  again  the  ap- 
plication of  an  old  and  accepted  method 
of  cleansing  to  a  modern  device. 

In  this  type  the  washing  is  done  In  an 
upright  cylinder  of  wood  or  metal.  The 
plunger  or  vacuum  cup  Is  suspended  from 
the  top  of  this  cylinder.  This  vacuum  cup 
is  simply  a  cone  or  funnel-shaped  piece 
nl  mntnl.  There  may  be  either  one  large 
several  smaller  ones  operated   from 

._  ._.Bed  and  forced 

the  water  about  60  times  a  

suction  or  vacuum  created  by  the  ._,  ... 
It  is  raised  lifts  the  clothes  through  the 
water  letting  them  go  as  It  nears  the  top. 
On  the  downward  stroke  the  clothes  are 
again  forced  through  the  water  and  par- 
tially squeezed  out  at  the  bottom.  Usu- 
ally as  the  plunger  raises  It  also  turns  a 
little  thus  increasing   the   cleansing   action 


Ihrt 


"Trl  plex"  Electric  Washer 


i  the   r 


makes  a  quarter- turn  at  « 


ket.       Triple     efficiency,      . 
Inch    of   clothes    surface.      Madt 
white  cedar  tub,  full  one  Inch  11 
stave  and  also  copper   tub.     Swinging- 
reversible  wringer,   worm   drive. — Adv. 

Vacuum    Washer   Co.,    The,    Rlpon,    Wis. 
"National." 

Victor     Mfg.     Co.,     Leavenworth,     Kans. 
"Wonder." 

Voss    Bros.    Mfg.    Co.,    Davenport.    Iowa. 


In  the  Wash-Kosh  Is   

It  Is  very  efficient,  and  at  the  same 
time,  very  gentle  on  the  clothes.  One 
large,  square  vacuum  cup  Is  used;  this 


Ion  of  the 

clothes  which  are  guided  In  under  tha 
cup  by  the  octagon  comers  of  the  tub. 
On  the  down  strokes,  steam  and  suds 
are  driven  through  the  fabrics  and  the 
dirt  extracted  by  the  powerful  vacuum 
on  the  up- stroke.  The  copper  tub, 
completely  enclosed  by  the  cabinet,  has 
double  wails  which  keep  the  water  hot 
A  settling  chamber  is  provided  at  the 
bottom  which  traps  the  sediment  and 
dirt.  Easy  access  to  all  working  parts 
is  provided  by  good  sized  doors  In  the 
handsomely  finished  all-steel  cabinet. 
Other  features  are  the  unit  assembly 
of  driving  mechanism,  slip  clutch  which 
fully  protects  the  motor  from  burn-out 
and  swinging  wringer.  There  Is  abso- 
lutely i  ■     "w   ,t,'i 


Wayne    Mfg.     Co.,     124    Sidney    St.,    St. 

Louis,  Mo. 
WASHING        MACH I N  ES,        CLOTH  ES, 
HOUSEHOLD,    PUMP    OH   SPRAY   TYPE 
-In  the  pump  or  spray  type  washing  ml- 
hine  the   clothes   are   placed   in   a    perfor- 
ated   cylinder     operating    In    a    container. 
This  cylinder  Is   free  to  turn  in  either  di- 
rection  but    no    mechanism    is   provided   to 
volve  it.     The  water  is  put  Into  the  con- 
iner  and   the   clothes   into   the   cylinder. 
i   the   bottom   of   the  container   a   small 
■opeller    opt  " 


the 


xl  opening.    As  the  propel- 

a   high   rate   or   speed   it 

'—■ lizw-f    it    through 


t  the  s 


he  cylinder  thus  Increasing  the   action. 
Manufacturers: 

Geyser    Electric    Co.,    5008-18    Blooming- 
dale   Ave..   Chicago.   111.      "Geyser." 
Lombard.    White    Co.,    SS    Harlow    St., 

Worcester,  Mass. 
WASHING        MACHINES,        CLOTHES, 
HOUSEHOLD,      REVOLVING 


ID     RE 
ERSINO      CYLINDER     TYPE — The     re 

volvlng   and    reversing   cylinder   type   Is   11 
reality  an  application  of^the^  larger  coi 


isher  for  home  use. 


tameVTs  'partly*  filled  "with  water  and  the 
clothes  are  placed  in  the  cylinder.  The 
Inside  of  the  cylinder  is  free  from  any 
obstructions  except  for  a  number,  usually 
five,  rounded  slats,  called  lifters,  which 
are  fastened  to  the  outside  edge  of  the 
cylinder  and  revolve  with  it. 

As  the  cylinder  revolves  these  lifter; 
carry  the  clothes  up  out  of  the  water  and 
drop  them  back  Into  it  again  as  they  near 
the  top.  After  the  cylinder  has  revolved 
a  certain  number  of  times  in  one  direction, 
usually  between  five  and  eight.  It  reverses 
and  revolves  an  equal  number  of  times  In 
the  opposite  direction.  

A  speeial  feature  claimed  for  this  type 
Is  that  as  tha  dirt  Is  flushed  out  of  the 
Clothes  it  falls  to  the  bottom  of  tha  con- 
tainer and  does  not  again  come  Into  con- 
tact with  the  clothes. 

Manufacturer*: 


•tlon  of  the  oscillating  or  rocking  tub 
";ers,  with  the  cylinder  type  of  con- 
tlon.  The  oscillating  action,  on 
one    hand,    insures    the    maximum 


"A  B  C  Super  Electric" 

amount  of  agitation.  Unlike  (how 
washers  that  revolve  numerous  times 
or  continuously  In  one  direction.  It  pi- 
vents  rolling  or  wadding  of  the  clothes 
in  the  cylinder,  thereby  permitting  thr 
free  circulation  of  the  sudsy  water 
through    the   meshes    of  the   fabrics  V" 


mbedded  dirt.      On   the 
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tbsr  hand,  the  cylinder  construction 
emits  tha  loosened  dirt  particles  to 
iss  out  through  the  numerous  perform 
ons  io  settle  at  the  bottom  of  the 
ib.  This  makes  It  Impossible  for  the 
lit  to  be  ground  hack  into  the  clothes 
.  wringing.  Moreover,  the  lifting-  and 
pplng  of  the  clothes,  squeezing;  out 
e  dirt  particles,  also  embodies  In  the 
Heal  measure  the  principle  found  in 
e  vacuum  or  "slomper"  type  of  wash- 
s.  The  cylinder  of  the  "ABC  Super 
tctrlc"  makes  one  complete  revolu- 
m— and  then  reverses.  This  forces 
i    sudsy    water    through    the    soiled 


The  r 


a  accomplished  by  a  patented 
ringle&s  segment  gear  and  pitman,  so 
.oothty  that  a  pencil  will  stand  on 
d  upon  the  lid  without  toppling,  so 
letq>  that  the  ear  detects  only  the 
't  flop  of  the  fabrics,  and  the  slosh 
the  water.  These  are  unfailing  signs 
unusual  eturdiness  and  rare  aimplle- 
of  const  ruction,  and  a  pledge  that 
"ABC"  will  render  long  and  faithful 
i-lce.  Motor:  U  horse  power; 
ierproof;  controlled  by  convenient 
h-buttoii  switch.  Frame:  IK  inch 
i-tcst  structural  angle-steel.  Tub: 
men"  rust- resisting  galvanised  iron, 
iravy  tin-lined  copper,  according  to 
lei.  Cylinder:  Choice  of  (1)  selected 
1  white  maple,  or  (2)  sine;  holes 
itrrsunk  and  embossed;  (No  other 
nl  cylinder  has  this  feature.)  Gears: 
nine-cut;  running  in  heavy  qll; 
'  encased  and  silent  In  operation. 
rial  keys  tone- shaped  rubber- ami- 
ne It  drive — greatly  superior  to 
r  types  of  drive.  Nothing  to  get 
of  order.  Tension  adjustable  by  a 
e  thumb-screw.  Wringer:  Bwing- 
ype;  can  be  locked  and  operated  In 
posftion:  safety  release.  Capacity: 
ihcets  or  the  equivalent.  See  dls- 
ndvertlsement  on  page  1297.— Adv. 
ELECTRICAL  DISTRIBUTING 
THE,  Cleveland.  Ohio.  "Ho tapes" 
Unit  lied  electric  clothes 
^j  washer.      The    control 

^3  comprises  only;    (1)  roo- 

HB  tor  with  friction  clutch; 

^i— _■    (2)      worm     and      gear 
-~*£=^5    transmission;    (3)    cylln- 
■    operating-    mechan- 


ism; 


of    splash- pr 

Jointed  main 

shaft.    All 

W^r    "  bearings  enclosed  (i 
y^  ter-tight   casings.      The 

self- reversing  perforated 
r  revolves  5H  times  In  each 
>n.  13  in.  diameter  by  W%  Ins. 
Sc-e    display   adv.,    page   opposite 

ILD'  ELECTRICAL  MFO.  CO., 
i.  III.  Manufacturers  of  the 
d.      "The      Better    Washer". — Is 


Electric  Washer 


■Itiil.     hotel,    club,    sanitarium 

It    Is    of  the  revolving,  re- 

Ifnder     type,    and  makes   154 


revolutions,  giving  an  effective,  cleans- 
ing agitation.  The  framework,  built  of 
galvanized  steel,  is  protected  against 
rust  by  the  application  of  three  coats 
of  enamel.  It  has  a  strong,  efficient, 
12-Inch  swinging  wringer.  The  tubs 
are  furnished  in  copper,  specially  treat- 
ed to  prevent  corrosion,  or  of  galvan- 
ised steel.  The  Inner  cylinder,  made  or 
metal,  has  a  capacity  of  eight  sheets. 
Wringer  and  cvllnder  can  be  operated 
separately  or  simultaneously.  The  op- 
erating- mechanism  la  entirely  enclosed, 
and  lubricated  by  grease  packed  in  wa- 
ter-tight casing.  All  grease  or  oil  cups, 
belts,  chains,  cranks  are  eliminated. 
All  mechanism  is  enclosed  in  a  one- 
piece   cast    iron   housing.      All   be: 


"The  Better  Washer"  can 

Central   Mfg.    Co.,    2525    Montgomery 

"-     "lOUls,    Mo.      "Humar 

t-CADLB-HARMOf 
,   N.   Y.      The    "Hai 


obtained 


rlcjilly 

.....       _...     _, ..       of   se- 

1  white  cork  pine,   which,  because 

Of  its  peculiar  grain  structure,  absorbs 
very  little  water,  and  therefore  does  not 
hold  dirt.  Within  the  cylinder  are  four 
ribs  to  keep  the  clothes  In  motion.  Cyl- 
inder revolves  614  times  in  each  direc- 
tion, and  as  the  clothes  are  lifted  up 
they  drop,  thus  causing  compression 
from  their  own  weight,  which  forces  the 
hot  suds  through  the  mesh  of  the 
clothes  and  cleans  them  without  any 
outside  force.  The  wringer,  made  of 
the  beat -grade  rubber,  has  rollers  full 
"    '■  -    — ■  ■       ....   i-  equipped   with   a 


safet 


e  locked  in  any  one  of  five  differ- 
t  positions.  The  waterboard  Is  rever- 
ble.  Wringer  may  be  operated  from 
ther  side.  The  outlet  cock  has  triple- 
ireaded  screw,  which  opens  quickly  ti 
ill  capacity.  A  li-hp.  Westlnghousf 
iDtor  gives  an  ample  surplus  of  powei 


wualy 


indent  ly. 


The 


__ a  capacity  of  8  shi 

When  supplied  with  a  galvanized  tub, 
It  Is  finished  In  heavy  blue-white  enam- 
el.    When  copper  tub  is  specified,  finish 

which  Is  of  highly  polished  copper.  All 
working  parts  are  carefully  Inclosed, 
and  washer  cannot  start  until  the  safe- 


When  writing  to  manufacturers   please 


E  M  F  ELECTRICAL  YEAR  BOOK 


ty  lev 


shaft   I 


De- 


__   cyllr. 

scrlptlve  literature  furnished  by  man- 

Fortier  Electric  Mfg.'  Co.,  Tulsa,"  Okla. 
"Rapid  Electric." 

FKUMtAL  ELECTRIC  CO.,  8700  S.  State 
Street,  Chicago,  HI.  The  Federal  elec- 
tric washer.  Its  double  wave-like 
washing  action  cleans  the  clothes  quick- 
ly and  thoroughly  without  harming 
them  In  the  least.  Washes  all  articles 
from  fine  laces  to  heavy  blankets. 
Made  from  Armco  Iron,  which  resists 
rust.  Its  dainty  blue  and  white 
scheme  of  enamel  decoration  makes  an 
Instant  appeal  to  the  housewife.  Ab- 
solutely   safe— all    moving    parts     en- 


Has 


other      fee 


"  including    special     Roto-Phor    wringer. 

See  display  adv.  page  1291. — Adv. 
GILLESPIE  EDEN  CORP.,  New  York 
City.  Manufactures  the  Eden  electric 
washing  machine.  An  appliance  used 
for  the  rapid  and  economical  washing 
of  the  family  soiled  clothes.  This  wash- 
ing machine  Is  very  carefully  assembled 


steel  c 


:  gears 


.  _./  effort  Is  made  . 
manufacture  a  machine  mechanically 
satisfactory     and     dependable     through 


d     depends! 


the  cours. 

evidence  of  the  standard  maintained 
the  Eden  enjoys  the  enviable  reputation 
In  the  trade  as  being  the  greatest  labor- 
saving,  time-saving  and  money-savlntj 
appliance  ever  produced  far  the  home. 
The  exclusive  Sediment  Zone  found  only 
on  the  Eden  contributes  principally  to 
the  success  of  the  machine  enabling  the 
clothes  to  be  continually  flushed  In 
clean  water;  the  released  dirt  being 
trapped  in  the  Sediment  Zone.  This 
feature  alone  Is  important  enough  to 
conclusively  Influence  a  prospect  to  pur- 

Ing  washing  principle  Is  a  mechanical 
duplicate  of  the  method  of  washing 
delicate  laces  as  practiced  by  women 
throughout  the  ages  and  therefore  Is 
sound  in  practice.  A  perforated  rlnc 
cylinder,  with  thousands  of  small  holes 
suspends  the  clothes  within  the  center 
of  the  water  and  allows  detached  dirt 
to  niter  through  to  the  sediment  zone. 
Mention  may  be  made  of  the  motor 
clutch.  Which  prevents  the  blowing  of 
-  fuses  or  over  heating  of  the  motor. 
Other  excellent  features  are  embodied 
In  the  construction  of  the  Eden  that 
should  be  Investigated  before  purchas- 
ing a  competitive  electric  washing  ma- 
chine, The  Gillespie  Eden  Corporation 
also    manufacture    gray    Iron    castings, 

display  advertisement  on  page  1196. — 
Adv. 

Hognn-  Spencer-  Whitley  Co.,  1053  W. 
Uth   St.,   Erie,   Pa.      "Trojan." 

Hurley  Machine  Co..  24  E.  Jackson  Blvd.. 
Chicago,  III.     "Thor." 

LANDERS.  FRARY  &  CLARK,  New 
Br.ltaln,  Conn.  All  moving  parts  en- 
tirely Inclosed,  but  easily  accessible  by 
removing  side  panel.  Combines  the 
advantages  of  both  oscillating  and  re- 


type construction;  no  belts  nor  chains. 
Accurately  cut  gears,  silently  running 
In  light  motor  grease.    Mechanism  will 


luliri  cation      for     se- 


vtSoogle 
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'ashing    and    Drying 


mln..  reversing  every  fourth  revolution 
Copper  centrifugal  dryer  makes  lSfli 
r.  p.  m.  Machine  la  constructed  of  vit- 
reous enamel  throughout.  Adaptable  (c 
homes  and  institutions.— Adv. 
MODEKN  LAUNDRY  MACHINE  CO. 
Kansas  City.  Mo.  The  MoIb  Elect  rk 
Washer  is  of  the  cylinder  type,  auto- 
matically reversing  every  fourth  revo- 
lution. Body  and  cylinder  made  o 
heavy  galvanised  iron  or  copper.  Framt 
Is  made  of  steel  angles  double  rlvetec 
and   welded.      It   is  equipped  with  poal- 


i  Electric  Washer 


i-c -five -posit  Ion 


i  absolutely  prevent! 


fler.  AH  working  parts 
and  run  In  hard  oil.  C 
ard    motor    used    large    i 

mechanism  in  the  Mole 
conduction,   noiseless  In 

speed  and  the  highest  s 


1   gear 


double 

wheel    swivel   castors    make    It   easy   to 
move  the  machine. — Adv. 
Rochester    Washing    Machine     Corp.     ST 
Franklin  St..   Rochester.  N.  Y.     "High- 

Vulcan   Mfg.   Co.,    1511   Cypres!  St..   Kan- 
sas   City,    Mo.      'Bauer    Electric'*    or 
■•Faultless." 
While    Lily    Mfg.    Co.,    Davenport,    Iowa. 

'While  Lily  de  Luxe." 
WASHING  MACHINES.  CLOTHES, 
HOUSEHOLD.  REVOLVING  CYLINDER 
AND  SPECIAL  TYPES.— In  addition  to 
the  foregoing  alandard  typeH  there  are 
several  machines  on  the  market  which, 
while   they   offer   no   essentially   new  meth- 


ods,    are    interesting    variations    of    these 

One   of  the   most   popular   Is   a   type   in 

revolution.     By  this   method   of  application 


claim. 


to 


of  the  revolving -re  versing  cylinder  type 
and  the  oscillating  types  combined.  An- 
other uses  a  cylinder  which  does  not  re- 
direction. Still  another  has  a  perforated 
tub,  shaped  and  operating  like  the  oscil- 
lating type  but  which  is  located  In  an  out- 
side container  holding  the  water. 

use   standard   laundry    tubs  as   the  outside 
container.      In   this   type    the   washing  ma- 
chine  consists  simply  of  the  moving  parts 
to  01   In  the  tub. 
Manufacturers: 

Appllandfe    Products    Co.,    1231 

-.  Madison  St.,  Chicago,  III.     "Amerl- 


St.,   Chicago.    111.      "Cadillac." 
CLARK,      CADLE,      HARMON      CORP., 
I1M    University    Ave..   Rochester,   N.  T. 

Crystal  Division.  Mallory  Industries,  De- 
troit. Mich.     "Crystal" 

DEXTER- REYNOLDS  MFG.  CO..  128  N. 
Wells  St..  Chicago,  III.  Manufacturers 
of  the  "Sanitary"  Electric  Washing 
Machine.      This    Is    a    hue    development 


of    t 


.    belnf 


type  in  which  the  cleaning  mechanism 
Is  placed  in  a  standard  laundry  tub. 
It  is  driven  by  a  1/5  hp.  motor,  direct 
connected  by  worm  gear  to  a  shaft 
terminating  In  a  speed  reduction  gear, 
which  causes  the  agitator  to  revolve 
at  about  sixty  revolutions  per  minute. 
The  agitator  is  made  up  of  two  metal 
corrugated  blades  tilted  at  forty-five 
degree  angles,  the  shaft  to  which  these 
blades  are  connected  penetrating  the 
bottom  of  the  tub  through  a  water- 
seal  bushing,  assuring  a  non-leak  able 
connection.  The  driving  mechanism 
also  operates  a  stationary  wringer  at 
the  left  or  the  tub  and  permits  the 
user  to  employ  the  second  tub  for  rins- 
ing purposes  without  changing  the  po- 
sition of  the  wringer.  Both  tubs  are 
completely  covered  with  special  wood 
covers,  Ihe  one  above  the  washing  ma- 
chine compartment  being  In  two  sec- 
tions, allowing  the  operator  to  raise  the 
smaller  section,  without  stopping  the 
motor,  in  case  it  Is  necessary  to  place 
additional  clothes  In  the  tub.  The  op- 
eration of  the  machine  Is  as  follows; 
As  the  agitator  blades  revolve,  their 
lower  ends  pick  up  Ihe  clothes  and  the 
force  of  the  revolution  carries  them 
to  the  tops  of  the  blades  and  drops 
them     against     the    sides    of     Ihe     tub 

This  takes  the  place  of  the  rubbing 
motion  ordinarily  employed  In  wash- 
ing clothes  and  forces  the  water 
through  the  meshes  of  the  clothes.  In- 
asmuch as  the  ordinary  type  laundry 
tub  Is  used,  one  Is  not   bothered  with 

draining  It  off  later,  since  the  ordi- 
nary plumbing  connections  are  made. 
It  also  eliminates   moving  the  washing 


i    the    1 


wring   the   clothe; 
1  tubfi — 


convenient  place.  After  the  washing 
done,  the  agitator  can  be  easily 
moved,  converting  the  machine  t< 
ordinary  wash-tub  again.  The  mi 
facturer  furnishes  this  machine  t 
plete,  Including  the  tubs,  or  will 
niflh  the  operating  mechanism,  which 
in  any  standard 
■       lation 


Fobs  ton -Carpenter      Co..      473      Cleveland 
Ave.;N.,    St.    Paul.    Minn.      "New    Lib- 


iechler  Implement  &   Carriage  Co.,  Mo- 

Hn<.,  Ill      "Black  Hawk." 
Star   Washing   Machine    Co.,    EM   Qulncy 

St.,   Chicago.    111.       "Silver   Star." 

Universal    rtlllties    Corp..    Alpena,    Mich. 

._       .   Chicago, 
in,      "-very  uesi  Made." 
Wbi-Her    Washer    Co..     SH     Tuttle    St.. 


WASHING  MACHINES.  CLOTHES, 
LAUNDRY  OR  HEAVY-DUTY  TYPE  — 
The  heavy-duty  or  commercial  laundry 
machines  rely  entirely  upon  the  revolvlm- 
reverslng  cylinder  method  of  cleansing  a 


i  located  in  a  cylindrical  c 
Ich  holds  the  water.  The  mo* 
proportionately    larger    than 


_.     __    either    belted 

or  direct  connected  to  the  cylinder. 
Manufacturer*: 
Apex    Appliance    Co..    3223    W.    30th    Si. 

Chicago.   III. 
Dexter  Co..   The,    Fairfield,    Iowa.      "Du- 

Henrlcl  Laundry  Machinery  Co..  61  W 
Selden   St.,    Mattapan,    Boston.    Mass. 

Hurley  Machine  Co.,  21  E.  Jackson  Blvd.. 
Chicago,   111.     "Tbir. 

International  Equipment  Co..  152  West- 
ern Ave.,   Boston,  Mass. 

Judd  Laundry  Machine  Co.,  122  S.  Mich- 
igan Ave..  Chicago,  111. 

MARLOW  MFG.  CO..  1836  Euclid  Ave., 
Cleveland,   Ohio. 

Mateer  A  Co..  F.  W..  226-232  W.  Ontario 
St.,  Chicago.   Til. 

Raymond  Co..   The.   Saugatuck.    Conn. 

Rochester  Rotary  Washer  Co..  87  Frank- 
lin St.,  Rocheatery,  N.  Y.  "Rochestei 
Rotary." 

Wllley  Co..  Inc.,  The,  1222  Race  St..  Phil- 
adelphia,   Pa. 

WASHING  MACHINES,  MI8CELLAN. 
EOU5,  ELECTRIC— These  are  electrically 
operated  machines  used  for  washing  other 
ihlne<t  than  clothes,  bottles  and  dishes, 
used  In  hotels,  clubs,  r 


washing 


fish 


........   They  are  also  used  c  — 

farms  for  washing  milk  cans  and  In  other 
food  product  factories  for  washing  cans. 
In  various  Industrial  processes,  metal  parts 
are  also  washed  In  electrically  operated 
washing  machines.  These  vary  in  con- 
struction and  operating  principle,  depend- 
ing on  the  purpose  in  view. 
Manufacturers: 

Berthold     Electrical    Mfg.     Co.,     127    S. 
Green    St..   Chicago,    III.      (For   washing 
factory  equipment.)     "Berthold." 
Creamery    Package   Mfg.   Co..    Tbe.   61-7 
W.  Kinzie  St.,  Chicago.  III.  (milk  caps). 
"20th    Century,"    "CP." 
Crescent     Washing     Machine     Co..     New 
Roche  lie.     N.     T.       ("Crescent"    metal 
parts  washing  machine.) 
Davls-Watklns      Dairymen's      Mfg.      Co.. 
North    Chicago,    111.       (•Progress"    can 

Fit  rman -Fisher  Corp..  30  Church  St., 
New  York,  N.  Y.  (Vegetable  and  oyster 
for  hotels,  etc.). 

Sprague  Canning  Machinery  Co..  222  N. 
Wabash  Ave.,  Chicago.  III.     (Vegetable) 

WASHINGTON.— Trade    name    for   aulo- 

plnnt  use  manufactured  by  the  Petroleum 
Iron   Works   Co.,    Drawer   539.    Sharon,   Pa- 

WASHINGTOn!— Trade  name  for  spark 
plugs  manufactured  by  the  Washington 
Auto  Supply  Co.,  Washington,   111. 

WASHINGTON  AUTO  SUPPLY  CO.- 
Washington,    III.      Manufacturer    of    spark 

WASHINGTON  SLATE  CO.— Slatlngton. 
Pa.      Manufacturer    of    slate    for    electrics] 

WASH KOSH.— Trade  name  for  electric 
washing  machines  manufactured  by  the 
Washkosh   Mfg.   Co..   Oshkosh,   Wis. 

WASTE  CANS.— Metal  containers  hav- 
ing self-closing  lids  and  feet  to  raise  Ihem 
from  the  floor,  designed  for  storing  unused 
or  oily  waste  and  thus  prevent  danger  of 
fire  from  dropping  matches  or  i 
combustion.  They  should  be 
all  factories,  generating  statior 
stations  where  waste  Is  used. 


rovided    I 


Diamond  State  Fibre  Co..  Bridgeport.  Pa. 
"Diamond   F." 

National  Marine  Lamp  Co..  The.  Forest - 
vllle,  Conn. 

Safety  Fire  Extinguisher  Co..  The.  Ml* 
93  7th  Ave..   New  York,  N.   T. 

WASTE.  COTTON,  OILING  AND  WIP- 
ING.—A  close  intermixture  of  separate  soft 
collon  fibers  of  various  lengths  assembled 
In  large  bundles,  from  which  various 
amounts  are  taken  as  desired  for  wiping 
oil  from  machinery  and  generally  clesiilns 
a  round  machines  and  machine  part*. 
White  cotton  waste  has  been  used  for 
packing  bearings  in  connection   with  lubri- 


al together  satisfactory 
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WATERPROOFING 


irpote  because  of  a  tendency  to  pack 
or  and  drop  away  from  the  bearing. 


(ley  A  Son.  John.   i089  Germantown 

; .  Philadelphia.  Pa. 

inter  1  Co.,  George  B..  440  N.  Wells 

Chicago,  III 

lion    Engine    Packing      Co.,      64-66 
nson  St,  Hamilton,  Onl..   On. 
ian-Corr  Mi*.  Co.,    313   Market    St.. 
Isdelphla.  Pa. 

Co..   Dexter  P.,    Indian    Orchard, 

itn,   John    J„    1338-1344    N.     Front 

ililladelnhia.  Pa. 

ml  Waste  Co.,  Philadelphia,  Pa. 

I  Waste  Mfg.  Co..    Troy,    N.    Y. 

Wane  HIUb.  La  Orange,  Oa. 
E,  WOOL,  LUBRICATION. —  A 
ilermlxture  o(  separate  woolen 
■era  In  a  large  bundle  or  mass, 
iste  la  used  lor  packing;  the  oil 
car  trucks  and  railway  motors. 
He  is  first  leaked  In  lubricating 
hen  allowed  to  drip  till  the  excess 
lined  off.  It  Is  then  packed  Into 
r  Journal  boxes  of  trucks  so  as  to 
nat  the  underaide  of  the  car  axle 

nc.  It  prosaesaes  a  spongy  nature 
usee  It  to  retain  Its  shape  and 
Tor  considerable  periods  or  time, 
ed   for   motors   it    is    treated    as 


«nere 
._arica' 


chamber 

boxes  shows  the  oil  level  so  that 
e    kept    at    the     proper    height. 


DEMAGNETIZERS.— See     De- 
■s,   watch. 

MEN'S  SIGNAL  BOXIiS.— See 
.chmen'a  signal. 

MEN'S  TIME  DETECTORS 
C  O  R  O  E  R  S.— See  Detectors. 
I  time  (for  mechanical  delect- 
Clocks.  electric,  watchmen's 
ling. 

-A  compound  of  hydrogen  gas 
gas,  two  volumes  of  hydrogen 
me  of  oxygen,  HiO.  It  freesea 
id    bolls   under   normal   r" 


n  only  be  realized  when 
tt  nearly  all  of  the  elect: 
mere  la  I  ly    produced   Is   der 


droelectrie  plants. 


which 


he   top  of  the  case  a 
through   it. 

lOLED   MACHINE. - 


lotion  of  water  for  the 
it   ofon   Is  provided 


is  purpose. 
ITERS  AND  PURIFIERS. 
its  equipment  used  in  power 
[■ring    and    removing   Impurl- 


of  fine  mesh 


olid    matter  when  heated  in 
ttllrift     tanks    are    also    used 
d    before    filtering, 
rater    for    boiler  purposes  is 


and  purifiers.  For  such 
•>ed-water  purifiers;  Bvap- 
plant:  'Water- softening  ap- 
«e    Feed    water,  boiler. 


at«tl< 

id    before    distilling  for  use 

These    small    filters    are 

with      unglaied     porcelain 


s  the  Altering  medium 


Boston.    Mass. 


mlth  Corp.,  The,  1 


Manufacturers: 
American    Steam    Gauge 
Co.,    208    Camden    St., 

American  Utilities  Co.,  St.  Joseph,   Mich. 

"Barnes." 
Blackburn' 

St.,   New   York 

General   Scientific  Equipment  Co.,    North 

Philadelphia,    Pa. 
Graver  Corp.,    East   Chicago,    Ind. 
Grlscom-  Russell      Co..      2141      West      St. 

BIdg..  New  York,   N.   Y.     "Rellly  Mul- 


Mueller   Mfg.    Co.,    Ltd.,    W.    H..    Sarala. 
Ont..  Can. 

New   York    Continental    Jewell    Filtration 


Co.,  R.  Centre  £....  _.. 
York."  "Continental," 
'"    "Hyatt." 


"Jewell."   "War- 


Ozone   Co.    of   America,    410-418    4th    St., 

Milwaukee,  Wis. 
Permutlt    Co.,    The,    440    4th    Ave..    New 

York.  N.  Y. 
Power    Plant    Specialty    Co..    Monad  nock 

Block,   Chicago.   111.      •'Vater." 
Roberts   Filter  Mfg.  Co..  6th  ft  Columbia 

Sts.,   Darby,    Pa. 
R.    U.    V.    Co..    Inc..    The,    165   Broadway. 

New  York,  N.  Y. 
United  Filters  Corp.,  65  Broadway,   New 
.York,  N.  Y.    "United." 
Waterbury     Mfg.     Co.,     236     Grand     St.. 

Waterbury,  Conn. 
WATER  HAMMER.— When  the  gate  or 
valve  In  a  penstock  or  pipe  is  suddenly 
closed  there  Is  a  change  In  pressure  head 
due  to  the  change  In  velocity  which  sets 
the  column  of  water  in  the  pipe  Into  vi- 
bration   or    oscillation.      This    condition    is 

great  danger  In  a  long  penstock,  such  as 
for  a  water-power  plant.  Several  waves 
succeeding  each  other  by  an  interval  ap- 
proximately  equal   to   the   vibration    period 

dally  at  the  bends,  which  no  possible 
strength  of  penstock  could  withstand.  (For 
preventive  measures,  see  Stand  pipe,  also 
Valves,  relief.) 

WATER     HEATERS    AND     URNS.— See 
Heater*,       electric,       watpr       (five       Iviienl: 
water,      electric. 


WATER  KINO.— Trad, 
belting      manufactured 
Belting    Co.,    602-608    S. 


e  for  li 


■specially  Pum 
WATER     RHEOSTAT.— A     device     ■ 
the   energy   developed   i 


'hlle  under  teat, 


lslsts  of  a  large  wood- 
re  Immersed.     The 
les    may    be    shifted 
Special   forms  of 
j  used  for  the  con- 


dition of  the  electr. 
ater  rheostats  are  al 


t  of  bolter  feed  water  to  remove 
most  oi  the  salts  carried  In  solution,  which 
form  an  Incrustation  of  solid  matter  or 
"scale"  when  the  water  Is  bolted.  Such 
scale  is  very  objectionable  In  steam  boilers 
of  power  plants.  The  principal  salts  found 
are  calcium,  magnesium  and  Iron  carbo- 
nates, blcarbonatea  and  sulphates.  Treat- 
ing the  water  for  blcarbonatea  is  usually 
accomplished  by  boiling  it,  when  the  salts 
are  decomposed.  Treating  water  contain- 
ing the  


tating  the  Impurities.  Sod 
(Na-  CO«)  and  lime  (CaO) 
for  this  purpose.  The  clear  i 


and  the  apparatus  used  Is 
lslsts  of  tanks  and  equip- 
Ing  the  water  and  preclpl- 


1n  the  soft- 
supplied    to 


Corp.,   lTth  St.   ft 

Allegheny       Ave..       Philadelphia,       Pa. 

' '  So  rge - Cochrane . " 
International     Filter     Co..      1st     National 

Hank      BIdg.,      Chicago.      III.  "Hot- 

Mason  'Regulator  ft  Englnering  Co..  Ltd., 

The,      136-63     Dagenals    St.,     Montreal, 


Permutlt    Co..    The,    440    4th    . 


Block. 
•     Sts.,  Darby,  Pa.' 


Specialty    Co.,    Monad  nock 
igo.  111.    "Vater." 
Mfg.  Co.,  6th  &  Columbia 


WATER      STERILIZERS.— See      Sterllli- 


WATER-TIQHT  FIXTURES.— See  Fix- 
tures, lighting,  marine,  water-tight  and 
vaporprobf. 

WATER-TIGHT  PUSH  BUTTONS.— 
See  Push  buttons,  marine  and  water- 
tight 

WATER-TIGHT  RECEPTACLES.— See 
RacaptncleB,  weatherproof  and  water- 
tight. 

WATER-WHEEL  GENERATORS.— See 
Generators,  lighting  and  power,  a-c, 
water-wheel;      Generators,      lighting      and 

WATER  WHEELS.— A  form  of  hydraul- 
ic motor,  now  practically  obsolete  except 
tor  Irrigation  purposes.  The  term  was 
originally  applied  to  the  large  open  over- 

now  occasionally  applied  to  the  runner  or 
rotor  of  a  hydraulic  turbine.  Impulse  tur- 
bines, such  as  of  the  Pelton  type,  are  often 
called  water  wheels.  (Also  see  Turbines, 
water  or  hydraulic.) 


Bridgeport,  Conn. 
WATERBURY— Trade      name      for      wet 
batteries  manufactured   by   the   Waterbury 

Battery    "'      "'    .-.-..-..*.    ■-■-      -  —    - 


New    York, 


eltles.  etc.  Business  established  1813. 
Vice-president.  Ralph  H.  Smith;  secretary, 
W.  F,  Kaynor.  Main  office.  835  S.  Main 
St.,  Waterbury,  Conn.  Branch  offices, 
1140  Broadway,  New  York,  N.  Y.:  6* 
Essex  St.,  Boston,  Mass.;  230  S.  Well 
Chicago.   I"      '"    '" 


WATERBURY      MFQ. 

CO. 

onn.       Manuf 

fix 

ure    fittings. 

witch  and  receptacle  pla 

screws,  bolls 

Bu 

siness  estab- 

shed  183T.     P 

esldent  F. 

rer  and  gene 

,  C. 

W.    Henger: 
Main  office 

les   manager 

R.   O.   I'al 

nd    factory. 

81. 

>nn.    Branch 

offices,    7 

J.    Dearborn    St. 

Chicago,    III.;    200    Fifth    Ave..    New    York. 

N  Y .;  Stephen  Girard  BIdg..  13th  &  Cheat- 
nut  Sts.,  Philadelphia,  Pa.:  Engineers 
BIdg..  Cleveland.  Ohio;  502  Kresge  BIdg., 
Detroit,  Mich,;  Farmers  Bank  BIdg.,  Pitts- 
burgh,   Pa.;    225    Sharon    BIdg..    San    Fran- 


..   Cal. 


for 


■of  leather  belting  manufactured  by  the 
F.  Raniville  Co..  241-247  Pearl  St.,  Grand 
Rapids,   Mich. 

WATERPROOFING    MATERIAL  S.— 
These    materials   are    used    for  waterproof- 
'   Joints,    cloths 


-    fabri. 


The  material 


Google 


WATERSOFT 
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WATTMETERS 


la  usually  thoroughly  Impregnated  with  the 
compound.  In  other  cases  the  compoL— — 
and  materials  are  used  for  sealing  _ 
Joints.  The  Joints  are  sometimes  packed 
with  Jute  or  hemp  Impregnated  with  tar  or 
pitch.  Wood  and  other  porous  material: 
are  often  boiled  In  oil.  paraffin  and  othei 
waterproofing  compounds  to  keep  ou 
moisture  and  thus  improve  the  dielectric 
strength,  or  to  exclude  acids,  alkalies  o 
other  injurious  liquids,  especially  arounc 
storage  batteries,  electroplating  and  othei 
electrochemical  cells  or  tanks. 

Manufacturers: 

Barnard  &  Co.,  B.  S.,  31  Union  Sq..  New 
York,  N.  Y.    "Hercules." 

Barrett  Co..  The.  IT  Battery  PI..  New 
York,  N.  Y. 

RiJlings-Chapln  Co..  The,  1153  E.  40th 
St.,   Cleveland.    Ohio.     ■'Driwal,"   """ 

Binswanger    A    Co.,    B.,    819-835    N. 

St.,  Philadelphia,   Pa. 
Canadian  General   Electric  Co..   Ltd.,  212 
■     King  St.,  W.,  Toronto.  Ont.,  Can. 
Celite    Products    Co.,     1131    Van     Ni 

Bldg..    Los  Angeles.   Cal.     "Celcote." 
Cochrane    Chemical     Co.,      432     DanfortH 

Ave.,  Jersey  City,    N.  J. 
Elnterlte   Paint   or.   Mfg.    Co.,   W.    lit 

Market  Sts..  Des  Moines,   Iowa.    "Des 

Moines  Klaterlto." 
Flexible    Compound    Co..    Inc.,    The,    S607 

Haverford       Ave.,       Philadelphia,       Pa. 

"Flexible   Compound." 
Fulton  Bag  &  Cotton  Mills,  Atlanta.  Qa. 
l.ehon   Co.,   The.   W.   44th   St.   &  Oakley 

Ave.,   Chicago,   III. 
Mogul_Co..    41    W.    39th    St.,    New   York, 


"Smooth-On. 
Union  Paper  &  Twine  Co.,   125   St.  Clair 
Ave..  N.  W.,  Cleveland.  Ohio. 

Vltrtfyx  Co..  The,   2626  W.  Cor 


WATER  SO  FT  .—Trade    name    for    water 

softening  compounds  manufactured  by  the 
Fred  G.  Clark  Co.,  1087  W.  11th  St.,  Cleve- 
land. Ohio. 

WATIGHT.— Trade      name      for      vapor- 

firoof  and  water-tight  receptacle  and  llght- 
ng  fixture  manufactured  by  the  Electric 
Appliance  Co.,  T01-T09  W.  Jackson  Blvd., 
Chicago,   III. 

WATKIN3,  FREDERICK  A.— 565  W. 
Washington  St..  Chicago.  111.  Manufac- 
turer of  telephpn  ^mouthpieces.      Proprlet- 


grlnde 


ind    far 


e  for 


by  the  Mechanical  Appliance  Co.,  Milwau- 
kee, Wis. 

WATSON  A  MC  DANIEL  CO.— 150  N. 
7th  St.,  Philadelphia,  Pa.  Manufacturer  of 
steam  traps  and  valves.     President.  James 

Watson. 

WATSON  CO.,  H.  F.— Erie.  Pa.  Manu- 
facturer of  asbestos  paper,  boiler  and  pipe 
coverings,    etc.     Main   office   and    factory, 

Erie,    Pa.     F ~  -      '" 

Boston,    Masi 


Branch    offices,    Chicago,    I1L; 


brass  and  bronze  castlngi 
President  and  treasurer,  Scott  R.  Frye; 
vice-president,  Orrln  F.  Frye:  general 
manager,  Edmund  P.  Brlggs. 

WATSON    MUSIC    CO.— St.    Joseph.    Mo. 
Manufacturer      of       electrically       operated 


of  c 


ickinp 


President.    Edwin    A.    Stlllmi. r 

dent  Carl  Wljctel;  Becretary,  A.  P.  Neuin; 
treasurer,  J.  D.  Brooks;  general  manager. 
i..  Brown.       i 

WATT— The  practical  unit  of  electric 
power  or  rate  of  doing  work  In  a  circuit. 
A  watt  equals  one  Joule  per  second,  or 
the  work  done  In  a  nonlnductlve  circuit 
by  a  current  of  one  ampere  under  a 
potential  of  one  volt.  One  watt  equals 
10'  (or  10,000.000)  absolute  units  or  elec- 
tric power.  In  relation  to  mechanical 
power.  1  watt  =  0.737  foot-pound  per 
second,  or  1/746  horsepower.  Since  the 
watt  is  a  rather  small  unit,  the  kilowatt. 
which  equals  1000  watts,  is  more  com- 
monly used.  The  watt  was  named  after 
James  Watt.  Inventor  of  those  far  reach- 
ing improvements  In  steam  engines  that 
ushered  in  the  age  of  mechanical  and 
electrical  power.  (See  Power,  electric; 
Joule;    Kilowatt;   Watt,    James.) 


of  electric  power  Is  named.  He  early  took 
to  mechanical  and  engineering  pursuits 
and  at  the  age  of  21  waa  appointed 
mathematical  instrument  maker  at  Glas- 
gow University.  He  also  made  surveys 
and  reports  on  river  and  harbor  Impi 
men  Is.  In  1764  he  conceived  the  lde_  _. 
building  a  condenser  separate  from  the 
steam  engine  cylinder.  Until  then  the 
steam  was  condensed  by  means  of  a  jet 
of  cold  water  forced  Into  the  cylinder  at 
the  end  of  the  stroke;  this  alternate  heat- 
ing and  cooling  of  the  cylinder  required 
about  three  times  as  much  steam  aa  after 
Watt's  development  of  the  aeparate  con- 
denser. He  was  engaged  In  the  manu- 
facture of  steam  engines  for  about  26 
years,  during  which  he  also  Invented  the 
engine  governor  and  the  compound  type 
of  engine.  He  also  Invented  other  me- 
chanical devices  and  chemical  products. 

WATT-HOUR.— A  common  practical  unit 
of  electrical  energy.  It  equala  the  energy 
passed  In  one  hour  In  a  circuit  whose 
power  Is  constantly  one  wait.  The  watt- 
hour  Is  therefore  equivalent  to  60X00  or 
3000  watt-seconds.  A  still  more  common 
unit  is  the  kilowatt- hour;  1  kw-hr.  = 
1000  watt-hours.  It  should  be  noted  that 
one  watt -hour  represents  an  amount  of 
electrical  energy  that  may  be  used  in  a 
period  different  from  one  hour  and  at  a 
rate  different  from  one  watt.  It  merely 
means  that  during  the  time  considered  a 
summation  of  the  watt- seconds  used 
would  amount  to  3000.  Por  Instance,  a 
10 -watt  lamp  operated  for  G  minutes  uses 
one  watt-hour  of  energy,  since  10  watts  X 
360  seconds  —  360O  watt-seconds  ■=  1  watt- 
hour.     (See  also  Watt;  Watt-second.) 

WATT-HOUR  METER.— An  Instrument 
for  measuring  or  Integrating  the  electrical 
energy  passed  through  a  circuit  or  appli- 
ance' for  any  length  of  time  and  recording 
the  total  on  dials  in  units  of  watt-hours 
or  kilowatt- hours.  Such  Instruments  are 
most  commonly  referred  to  merely  as 
"meters"      (In     England     as     "electricity 

it    i_     _     „.  .     

supplied    during    any 

period,  such  as  a  month.  (For  principles, 
construction,  principal  types  used,  and 
makers  of  such  meters,   see  Meters,   watt- 

WATT-HOUR       METERS.— See      Meters, 

WATT-SECOND.— The  practical  unit  of 
electrical     energy.      It    equals     the     energy 


unit,  simple  multiples- of  it  (the  watt-hour 
and  the  kilowatt- hour)  are  commonly 
used.  If  the  power  is  constant,  the  energy 
in  watt-seconds  for  any  period  of  time  Is 
found  by  multiplying  the  power  in  watts 
by  the  time  In  seconds.  If  the  power  is 
varying,  the  energy  Is  usually  found  by  a 
meter  that  integrates  the .  work  done  in 
the  consecutive  seconds,  but  records  the 
total  In  watt-hours  or  kilowatt -hours. 
(Sea  Energy,  electrical;  Watt;  Watt-hour; 
Kilo  watt -hour;  Watt-hour  meters.) 

WATTAGE.— A  fairly  common  expres- 
sion for  the  power  In  an  electric  circuit 
or  appliance  In  terms  of  watts  or  kilo- 
watts. It  may  be  the  actual  power  Input 
Or  output  at  a  particular  instant,  or  the 
rated  power  under  certain  assumed  stand- 
ard conditions  of  voltage,  current  and 
power-factor.  The  actual  wattage  can  be 
measured    directly    by    means    of    a    wi 


The    I 


i   the   r 


power    output    capacity    of    „ .. 

transforming  devices,  or  the  Input  capac- 
ity of  current -con  Burning  devices:  examples 

descent  lamp.  660-watt  pressing  Iron. 

■•WATTLESS"  COMPONENT  OR  CUR- 
RENT.—In  alternating- current  circuits, 
when  the  current  and  voltage  are  not  in 
phase,  one  component  of  the  current  Is  in 
quadrature  with  the  voltage  and  does  not 
contribute  energy  to  the  circuit.  This 
component  is  often  known  as  the  "watt- 
less" current  or  component  as  distin- 
guished from  the  active,  energy  or  working 
component  of  the  current.  The  term 
"wattless"  current  Is  a  misnomer,  how- 
ever, because  such  currents  generate  heat 
in  the  conductors  they  traverse  and  con- 
sume some  power  or  watts. In  doing  so. 
The  A.  I.  E.  K.  Standardization  Rules  do 
not  approve  the  terms  "wattless"  compon- 

for  this  current   Is  reactive  or  quadrature 
current  or  reactive  component  of  the  cur- 


appliance.      It    depends    for    Its 

principle  of  operation  upon  the  Interaction 
of  two  coils  or  elements,  one  commonly 
oalled  the  current  coll  which  Is  connected 
In  series  with  the  circuit  or  appliance 
being  measured,  the  other  called  the 
potential  coil  which  is  connected  across 
the  teat  circuit.  Thus  the  currents  In 
these  colls  are  proportional  to  the  current 
and  potential  of  the  appliance  under  teat 
and  their  Joint  action  Is  proportional  to 
the  average  products  of  the  Instantaneous 
current  and  potential  or  to  the  average 
Instantaneous  power,  which  Is  the  true  or 
actual  power.  To  secure  suitable  Inter- 
action between  the  two  colls  or  elements, 
wattmeters  usually  employ  either  the  elec- 
trodynamometer  or  the  electromagnetic  (or 
iron-vane)  principles.  Wattmeters  are  di- 
vided into  two  main  classes:  Indicating, 
which  indicate  on  a  dial  at  any  instant 
just  what  power  is  then  being  measured; 
recording,  curve  drawing  or  graphic  whioli 
make  a  permanent  record  on  a  suitably 
ruled   circular  or  rolled  sheet  showing  the 

period.  Recording  wattmeters  must  not  be 
confused  with  integrating  watt  -  hour 
meters,  which  integrate  the  instantaneous 
energy  continuously  and  record  the  total 
on  dials  In  watt-hours  or  kilowatt-hours; 
such  meters  have  often  been  incorrectly 
called  recording  wattmeters.  Wattmeters 
may  also  be  divided  Into  three  principal 
classes  according  to  the  kind  of  circuit 
on  which  they  are  used;  direct -current, 
single-phase  and  polyphase;  also  Into 
several  classes  according  to  the  nature  ol 
the  testing  to  be  done,  such  as  portable, 
laboratory,  switchboard  types,  etc.  Makers 
and  some  details  of  the  principal  types  ol 

WATTMETERS,  ELECTROSTATIC- 
This  Is  essentially  a  quadrant  electro- 
meter and  a  noninductlvc  resistor,  to  the 
terminals  of  which  the  quadrants  are  con- 
nected. In  .making  readings  the  resistor 
is    connected    in    series   with    the    load  and 

two  terminals  of  the  load.  From  these 
two  readings  the  power  «*««•  *~  »oi™i.««f 
A     highly     developed 


In   this   country. 


proportional  to  the  difference  of  the  line 
voltage  and  the  shunt  drop.  It  la  of  little 
importance  in  measuring  power  at  low 
frequencies.  It  may  be  of  service  In  the 
approximate  measurement  of  power  in 
high-frequency  circuits. 

WATTMETERS,  PORTABLE,  D-C.  AND 
SINOLE-PHASE.— To  permit  temporary 
tests  of  the  power  of  a  circuit  or  appli- 
ance to  he  made  easily,  wattmeters  are 
made  that  are  compact,  light  and  readill 
portable.  They  are  often  used  to  test  the 
actual  load  on  motors,  to  show  the  poser 
consumption  of  lamps,  household  appli- 
ances, etc.  To  increase  their  adaptabil- 
ity for  a  wide  range  of  testa  portable  watt- 
meters frequently  are  equipped  for  sev- 
eral ranges  and  provided  with  correspond- 
ing sets  of  terminals  suitably  marked  to 
facilitate  quick  connection  to  the  test  cir- 
cuit. For  further  Increasing  the  range  it 
Is  necessary  to  use  multipliers  and  shunt-; 
on  d-c.   circuits  and  potential  and  current 

Portable  wattmeters  are  practically  all 
of  the  elcctrodynaralc  type.  Formerly 
the  Induction  type  was  also  made  port- 
able, but  as  tt  waa  subject  to  the  limita- 
tion of  a,  fixed  frequency  and  large  tem- 
perature coefficient,  it  is  no  longer  nwde 
in  portable  form.  The  principle  of  opera- 
tion of  the  electrodynamlc  wattmeter  is 
the  same  as  that  of  the  Siemens'  electro- 
dynamometer.  It  consists  of  a  fried  coll 
and  a  movable  coll.  The  former  Is  ol 
large  wire  and  carries  the  load  current. 
The  movable  coll  1*  attached  to  a  »t:ifl 
whlch  Is  pivoted  between  Jewel  bearinci 
and  has  Its  motion  opposed  by  spiral 
springs;  In  series  with  it  Is  connected  a 
resistor,    just  as   In   a  voltmeter;    when    n 


line  and  carries  a  current  proportional  tt 
the  voltsge.  The  torque  resulting  Iron 
the   reaction   of  the   currents   In   the  tvi 
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Is  Is  proportion*!  to   their   product   and 


anufattursri: 

insdinn  Qwienu  Electric  Co.,  Ltd.,  212 
King  St.,  w.,  Toronto,  On(.,  Qui. 
tnadlan  Wc-bi in ghouse  Co..   Ltd.,    San- 
:..■,]  •  Mykr  BU.,  Hamilton,  Ont-.  Can. 
"Westlnebouse." 

3XER4L    ELECTRIC     CO.,      Schenec- 
tady, N.Y.    Type  P-3  Instruments  con- 


.r.d  75'j  v, 


Including    200   amp. 


ttinud    In    mahoeai 
Single  phase  watte 

Ing 

.  with  double- 

_     idings   arranged    for    series 

nultlple  connection  can  be  furnished 
,-lth  2.1  ratios  up  to  and  Including  30/60 
mil.  Type  P  and  P-2  Thomson  in- 
lined  coll   Instruments,    designed    foe 

irh  good  results  on  d-c.  circuits  by 
aking  reversed  readings.  Wattmeters 
■s  made  self-contained  In  capacities 
j  to  200  smp.  and  600  volts.  Also 
ngle-phase  wattmeters  for  low  pow- 
-  factor  measurements.  (Bulletin 
044.)  See  adv.  pages  1203-1Z23  — Adv. 
ell    Electrical   Instrument    Co..    1650 

alnut   "       - 

~  'i,    - 

i,  Philadelphia,    Pa. 

/SOU  ELECTRICAL  INSTRUMENT 

i.    4  Norfolk  St.,  Cambridge.   Mass. 

ir- Smith    Co..     233    Broadway,     New 

rk,   N.   T. 

1TINGHOUSE    ELECTRIC    &    MFO. 

.,  East  Pittsburgh,  Pa.    (See  display 

'.  pages  13  95-140!.) 

an  Electrical  Instrument  Co.,  WaT- 

■  Park.  Newark,  N.  J. 

TMETERS,      PORTABLE,      POLV- 

The   polyphase    wattmeter    con- 

two  wattmeter  elements  with  their 
;    elements    on    a    common    spindle. 

special  precautions  are  taken  In 
itlon,  the  fixed  coll  of  one  element 
act  with  the  movable  coil  of  the 
ement.  In  some  graphic  meters  no 
ecautions  are  taken,  but  In  high- 
er tab  I  a  polyphase  wattmeters  a 
a  screen  is  Interposed  between  the 
i  or  each  element  Is  enclosed  in  a 

magnetic  shield. 

ase  wattmeters  are  used  prln- 
or  testing  purposes,  to  determine 
if  Input  to  a  motor,  appliance  or 
r  the  output  of  a  generator,  and 
■al  laboratory  purposes.    They  are 

self-contained  for  voltage  ranges 
9    volts;    above    that    both   current 
ntial    transformers   are    requli 
ments    where    the    two    elemt 

nearly    equal    in    all    respects    so 

Indications  on  low  power-factor 
ilaiiced  loads  will  be  accurate, 
inding  posts  are  generally  pro- 
hese  permit  connections  for  the 
oltage  and  current  ranges  and 
it  the  use  of  one  element  of  the 
t  on  d-c.  circuits,  and  on  single- 
•  and  three-wire  and  two-phase 
rour-wlre    circuits. 

,   SIS 

it.,  w.,  Toronto,  Ont..  Can. 
i  Westinghouse  Co.,  Ltd..  San- 
Myier  Sts..  Hamilton,  Ont.,  Can. 
L.  ELECTRIC  CO.,  Schenee- 
f.  Y.  Polyphase  wattmeters  of 
types  and  sizes.  These  are  de- 
wlth  other  portable  Instru- 
botfi  a-c  and  d-C.  In  Bulletin 
Sea  adv.  pages  1203-122S.— Adv. 
ay  Clo..  64-70  Johnson  St.,  Ger- 
n.  nilladclphia.  Pa. 
Ith  Co.,  233  Broadway,  New 
'.     Y. 

iHOUSE     ELECTRIC    A    MFC. 
it   Pittsburgh.  Pa.    {See  display 
res    1395-1403.) 
lectrlcal    Instrument  Co.,  "Wav- 
k,     Newark,   N.   J. 
T-ERS.         PORTABLE,      TEST 

)ARO These    are    more    cor 

rotating  standard  watt-houi 
i     Meters,     watt-hour,   portable 

standard." 
rERS,  PRECISION,       CALL 

>R        LABORATORY     STAND. 
are      semi  portable    electrody- 

movable-coll  type.  The  prln- 
ration  are  the  same  as  those 
ble  forma  They  a__. 
accurate  and  have  a  wider 
ilgher    accuracy  Is  secured  by 


These  instruments  are  designed  primarily 
for  laboratory  power  measurements  of  high 
precision.  They  are  usually  arranged  for 
several  current  and  voltage  rangea.  Two 
of  the  most  used  American -made  precision 
wattmeters  are  of  the  movable -co  II  type, 
each  having  a  long  subdivided  scale  fa- 
cilitating closer  reading.  Two  others  are 
of  the  torsion-head  type. 
Manufacturers: 
Canadian  General  Electric  Co.,  Ltd.,  212 

King  St.,  W.,  Toronto.  Ont.,  Can. 
Canadian  Westinghouse  Co.,  Ltd..  San- 
ford  &  Myler  Sts.,  Hamltlon,  Ont.,  Can. 
'■Westinghouse." 
GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.  Indicating  electro-dynamo- 
meter type.  Highly  accurate.  De- 
signed for  precision  work.  (Bulletin 
46045.)       See     adv.     pagea     1203-1223.— 


Co.,     185. 
St.,   Ger 


Jewell    Electrical    Instrument 

Walnut  St..   Chicago,    111.      ■*; 
Queen-Gray  Co.,  64-70  Johnson 

mantown.   Philadelphia,   Pa. 
RAWSON  ELECTRICAL  1NSTKUMENT 

CO..  4  Norfolk  St.,  Cambridge,   Mass. 
Roller -Smith     Co.,     231    Broadway,     New 

York,  N.  T. 
WESTINGHOUSE    ELECTRIC    A    MPO. 

CO.,  East  Pittsburgh,  Pa.    (See  display 

adv.  pages  1395-1402.) 
Weston  Electrical  Instrument  Co.,  Wav- 

erly  Park,  Newark.  N.  J. 
WATTMETERS,  RECORDING  OR 
CURVE-DRAWING.— Recording  wattme- 
ters have  a  wattmeter  element  whose 
pointer  has  a  stylus  or  pen  for  making  a 
permanent  record  on  a  ruled  paper  sheet 
that  Is  steadily  moved  by  a  clock  mechan- 
ism. The  record  is  either  a  circular  disk 
or  continuous  roll  wound,  on  a  cylinder,  In 
either  case  being  ruled  off  with  time  in 
the  direction  of  the  record's  movement, 
and  watts  or  kilowatts  crosswise  there- 
to. The  record  shows  how  the  power 
actually  varied  throughout  the  period  cov- 
ered. Therefore  recording  wattmeters  are 
very  frequently  used  for  determining  the 
fluctuations  Of  load  on  motors,  generators, 
groups  of  machines  or  distribution  feed- 
ers. One  important  application  la  to  de- 
termine the  load  variation  or  output  of 
any  particular  motor-driven  machine  or 
group  of  machines  over  a  complete  cycle 
of  operations  or  over  a  definite  time  period 
A  graphic  wattmeter  connected  to  indicate 
the  Input  to  the  motor  also  gives  a  very 
good  indication  of  the  machine  output  and 
is  by  far  the  most  simple  and  accurate 
method  of  obtaining  data  on  a  complete 
cycle.  When  used  to  measure  the  toad 
on    separate    feeders,    a    special    form    Of 


■   the 


i"  of  ns 


ilngle-phnse   and   polyphase 

direct-acting  are  Invariably  of  the  electro- 
dynamic  type  with  some  form  of  siphon 
pen  as  all  other  graphic  instruments:  the 
chart  Is  likewise  moved  at  a  uniform  rate 
by  a  clock  mechanism. 
Manufacturers: 
BRISTOL  CO.,    THE.   Waterbury.    Conn. 

(See   display   adv.   page   12S6.) 
Canadian  General  Electric  Co.,   Ltd.,    212 

King  St.,  W.,  Toronto,   Ont.,  Can. 
Canadian   Westinghouse  Co.,   Ltd..   San- 
ford  &  Mvler  Sts.,  Hamilton,  Ont.,  Can. 
"Westinghonse." 
ESTERLINE- ANGUS  CO.,  THE,  Lemcke 
Annex,     Indianapolis,     Ind.       See     In- 
struments,   electrical,    curve    drawing, 
graphic   recording   or    printing,    miscel- 
laneous.—Adv. 
GENERAL     ELECTRIC     CO.,     Schenec- 
tady.  N.    T.     Instruments   constructed 
on     the     direct -reading     dynamometer 
principle  and   furnished   In   either  a-c, 
or  d-c.  types.     Special  features  In  con- 
struction include  suspension  of  moving 
element,  special  design  of  pen  and  pa- 
per  feeding   mechanism,    damping   de- 
vice, scales,  and  unusually  high  torque. 
(Bulletin   46047.)      See  adv.  pages  1203- 
1323.— Adv. 
WESTINGHOUSE    ELECTRIC    A    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  display 
adv.  pages   1335-1402.) 
WATTMETERS,    SWITCHBOARD,    D-C. 
AND  SINGLE-PHASE.— Switchboard  watt. 
meters  for  d-c.  service  are  of  the  electro- 
dynamic  type  essentially  the   same  as  the 
portable     Instruments.       A-c.     switchboard 


dplc    i 
They 


the 


.re  of  both  the  electrodynamlc 
i  types.  The  induction  watt- 
i  exactly  the  same  prln- 


.         _    itly    less    accurate    than 

the  electrodynamlc  wattmeters,  but  for 
switchboard  use  they  have  the  advantage 
of  aimple  construction,  ruggedness,  hlgn 
torque,  and  long  scale.  They  have  the 
disadvantages  of  being  limited  to  only  one 
frecmeney  and  relatively  high  temperature 
coefficient.  Their  accuracy  is  also  af- 
fected by  variations  in  wave  form.  While 
they  are  entirely  suitable  for  switchboard 
service,    they    should    not    be    used    on   any 

Wattmeters  are  not  provided  on  switch- 
boards nearly  as  frequently  as  voltmeters 
This  is  because  most  clr- 
ant-  potential  circuits.  If 
the  circuit  voltage  Is  practically  constant 
and  the  power-factor  Is  very  high  and  also 
fairly  constant,  the  circuit  ammeter  gives 
a  reasonably  good  indication  of  tho  load. 
On  d-c.  circuits  and  on  a-c.  incandescent 
lighting  circuits  this  is  true,  so  that  a 
wattmeter  Is  regarded  as  superfluous. 
When  the  power-factor  Is  uncertain  and 
la  likely  to  be  low  or  when  the  circuit 
voltage  fluctuates  widely  as  well  as  the 
current,  the  ammeter  no  longer  gives  a 
dependable  Indication  of  the  power  load; 
In  such  cases  a  wattmeter  is  necessary  to 
show  the  actual  power. 


Ferrantl  Meter  &  Transformer  Co.,  Ltd., 
26  Noble  St.,   Toronto.   Ont.,  Can. 

GENERAL  ELECTRIC  "CO.,  Schenec- 
tady. N.  T.  Electrodynamometer  type. 
Capacities  self  contained  up  to  and  in- 


current  transformers  are  supplied.     Po- 
tential  transformers   used   on  a-c.   cir- 
cuits above  750  volts.     (Bulletin  46046.) 
See  adv.  pagea  1203-1223. — Adv. 
Jewell    Electrical    Instrument    Co.,     1650 

Walnut    St.,    Chicago,    III.      "Jewell." 
Roller-Smith    Co.,    233    Broadway,    New 

Tork,  N.  T. 
WESTINGHOUSE    ELECTRIC    &    MFG. 
CO..  East  Pittsburgh.  Pa.    (See  diaplay 
adv.   pages   1396-1402.) 
Weston  Eiectrieal   Instrument  Co.,  Wav- 

erly  Park,  Newark,  N.  J. 
WATTM  ETERS,  SWITCHBOARD, 
POLYPHASE. — Switchboard  type  poly- 
phase wattmeters  have  practically  the 
same  conatructlon  and  characteristics  as 
portable  polyphase  wattmeters. .  They  are 
made  In  both  the  electrodynamlc  and  In- 
ductlon  types.      They  are   usually  designed 


for    i 


up 


about  750  volts  and  In  current  capacities 
as  high  as  100  amperes.  Above  these 
values  both  current  and  potential  trans- 
formers must  be  used.  In  appearance  and 
size  they  conform  to  other  standard  switch- 
board Inetruments.  Polyphase  wattmeters 
are  not  used  on  all  switchboards,  as  with 
most  loads  the  ammeters  give  a  reason- 
ably good  Indication  of  the  load.  See  dis- 
cussion under  d-c.  and  single-phase 
switchboard    1 — *■—■■■- —    -■ 


Canadian  General  Electric  Co.,  Ltd.,  21? 
King  St..  W„  Toronto,  Ont.,  Can. 

Canadian  Westinghouse  Co.,  Ltd.,  San- 
ford  &  Myler  Sts.,  Hamilton.  Ont.,  Can. 
"Westinghouse." 

Ferrantl  Meter  &  Transformer  Co..  Ltd., 
2S  Noble   St..   Toronto,   Ont.,    Can. 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  T.  Instruments  of  hortsontal 
edgewise  pattern  which  indicate  on  a 
single  scale  the  total  energy  or  the 
system,  regardless  of  the  c — J'" —    " 

load.     "*■ -1-  -    ' 

up  i 

—    'a  sou  volts,    wimouc   irar 

....    use   on   circuits   above   60    B 

$30  volts  a  transformer  will  be  fur- 
nished. (Bulletin  4(046.)  See  adv. 
pages   1203-1223.— Adv. 

Roller- Smith  Co..  233  Broadway.  New 
York.  N.  T. 

WESTINGHOUSE  ELECTRIC  &  MFO. 
CO.,  East  Pittsburgh.  Pa.  (See  display 
adv.    pages    1336-1402.) 

Weston  Electrical  Instrument  Co.,  Wav- 
erly    Park.    Newark.    N.   J. 

WATTS  REGULATOR  CO.— 262  Lowell 
St..  Lawrence.  Mass,  Manufacturer  of 
steam  and  water  specialties.  Business  es- 
tablished   1874, 


of 


Google 
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WAYNE 


WAUGH.— Trade  name  for  dental  X-ray 
units  manufactured  by  the  Waits  ft  Bart- 
lett  Mfg.  Co..  63  Jackson  Ave..  Long  Island 
City.   N.  Y. 

WAUKEQAN  CHEMICAL  CO.-  Wanko- 
gan,  111.  Manufacturer  of  metal  lacquers. 
lamp  coloring;  compounds,  etc.  President, 
Dr.  Rudolph  Breves;  vice-president.  Emory 
H.  Wilder;  treasurer  and  sales  manager, 
Casper  Apeland. 

WAVE  LENGTH,  RADIO.— Radio  sta- 
tion! are  classified  according-  to  the  wave 
length  of  the  electromagnetic  wave  radi- 
ated. Wave  length  and  frequency  are  con- 
nected by  the  formula:  Wave  length 
equals  velocity  of  propagation  divided  by 
frequency,  In  which  the  velocity  ot  propa- 
gation   la    the    same    as    for    light,    namely. 


30.01 


(.000 


ransmfttlng  stations  must  use 
lengths  of  200  meters  or  less.  Mo: 
merclal  Hhlp  work  Is  carried  on 
meter  wave  or  sometimes  a  so 
wave.  High-power  transoceanl 
transcontinental  traffic  Is  carried  o-  .... 
lengths  which   commonly   range   from  6000 

to      17,000     ""-■      <■'-*-■—      - 

transmitting 

WAVE    METERS,    RADIO.— Instrument 

by  a  radio  transmitting  or  receiving  clr 
cult.  It  constats  of  a  special  circuit  con 
tainlng    a   known    capacitance   and    Induct 


.    This  c 

the  wave  length  1 

magnetic   wave   It 


->  of  the  electro- 
ad  late  when  ofl- 
-al  frequency.    In 


resonance  if  the  oscillations  are  set 
up  in  the  circuit  to  be  calibrated,  or  It 
must  contain  a  method  of  setting  up  Os- 
cillations In  the  wave-meter  circuit  if  the 
uncallbrated  circuit  Is  equipped  with  a  de- 
tector. This  latter  function  is  generally 
accomplished  by  the  aid  of  a  buzzer. 

Manufacturers: 

DeForest.  Lee.  Inc.,  451  3rd  St.,  San 
Francisco,   Cal. 

Doollttle  Co.,  F.  M„  tn  Chapel  St.,  New 
Haven     "—■- 


Get 


Radio  Co.,   11  Windsor  St.,  Cam- 
bridge,  Mass. 
Simon.'   Kmll     J..     217     Broadway.     New 

York,  N.  Y. 
WAVE  PROPAGATION  OF  ENERGY.— 
When  a  disturbance  produced  In  a  medium 
Is  propagated  through  It,  a  wave,  or  a 
train  of  waves.  Is  said  to  travel  through 
the  medium.  Each  particle  of  the  roe  Hum 
in  turn  undergoes  periodic  changes.  The 
propagation    of  disturbances   in   this   man- 


radiation    and 


The 


e  forward,   but  each  oscillates  about  a 

fixed  position.  There  Is,  however,  a  flow 
of  energy  in  the  direction  of  travel  of  the 
waves  which  la  practically  the  most  im- 
portant feature  of  the  wave  motion. 

When  a  particle  In  an  elastic  medium 
Is  displaced,  work  has  to  be  done  upon  it 
and  it  acquires  potential  energy.  II  al- 
lowed to  vibrate  freely  about  Its  original 
position,  the  elastic  forces  Impart  to  it 
velocity  and  Its  kinetic  energy  increases  at 
the  same  time  It  is  losing  Ita  potential  en- 
o-v.  When  It  reaches  the  renter  of  li» 
path.  Its  energy  Is  all  kinetic.  On  account  of 
its  Inertia,  Its  motion  continues  beyond  the 
center  and  Its  kinetic  energy  is  again 
changed    Into    potential      energy.      At     the 

boring  particles  through  the  agency  or  the 
forces  holding  the  particles  together.  Each 
particle  Is  caused  to  vibrate  just  a  little 
behind  Its  neighbor  nnrt  energy  Is  pssseJ 
from   particle  to  particle. 

When  the  vibratory  motion  of  the  par- 
ticles  ' 


of  n 


the    > 


I,  the  v 


i    said    i 


:  th.j 
long!- 


tudinal.     Waves  made  by  shaking  on) 

waves   are   longitudinal. 

The  distance  (raveled  by  the  wave  In  one 
second  is  called  Its  velocity.  The  distance 
between  adjacent  particles  In  the  aame 
'  '■  ;  position  and  moving  In  the  same 
...jn  Is  called  a  wave  length.  This 
esponds  to  the  distance  from  crest  to 
t.  or  trough  to  trough,  In  water  waves. 


The  wave  length  may  also  be  described  i 
the  distance  the  wave  travels  during  or 
vibration.  It  follows  that  the  velocity 
the  product  of  the  wave  length  by  th 
number  of  waves  passing  a  point  per  un 
time.     This  latter  number  Is  known  as  th 


i    electrl. 


a   electrli 


dlcular  to  the  direction  of  propagation  of 
the  waves  and  perpendicular  to  each  other. 
These  forces  vary  periodically  in  magni- 
tude and  direction  and  energy  Is  trans- 
mitted through  the  medium.  Light  anJ 
heat  waves,  as  well  as  the  waves  used  In 
radio  communication  axe  of  this  type.  The 
fundamental  difference  between  them  Is 
the  difference  in  wave  length,  which  de- 
pends on  frequency  of  oscillation.  All 
t-Bvel  In  free  snace  wl'h  the  aame  velocity, 
188.000     miles     or     300,000     kilometers     per 

Sound  waves  in  gases  and  liquids  are 
longitudinal  waves  of  compression  and 
rarefaction  In  the  medium.  The  velocity 
of  sound  depends  on  the  properties  of  the 
medium  In  which  It  travels.  In  air.  at 
freezing  temperature,  the  velocity  is  about 
1090  ft.  of  33!  meters  per  second. 

WAVERS,     HAIR,     ELECTRIC Electric 

■" '  '  for  placing  "permnn- 


l"  waves  In  women's  hair.  They 
t  of  a  number  of  Individual  healln 
'  cylindrical  form,  tomi 
"     netal  ring  or  ehan 


suspended  froi _. 

with     a     counterwel-ht     _.. 

suspension    cord.      The    hair    la    wrapped 

over  It  and  the  current  turned  on  The 
counterweights  serve  to  lift  the  heating 
•"II  off  the  head  so  that  the  weight  and 
heat  of  the  various  elements  Is  not  exces- 
make  a  special 


lamjfacture 
ig  Iron  tli. 
.  but  is  d 
vers.  For 


ilmple  curlers,  see   Curling  irons,  electric. 
Manufacturers: 
Canadian     Edison     Appliance    Co.,     Ltd. 

Downle  St..  Stratford.  Ont.,  Can.  "Hot- 
point."    "Edison." 
ED10ON    ELECTRIC    APPLIANCE    CO. 

INC.,  6660  W.   Taylor  St..  Chicago,   III. 

"Hotpolnt,"      "Edison."       (See     display 

adv.    pages    1293-1233.) 
Frederick.    Inc.,    E..    BB5    fith    Ave.,    New 

York.    N.   Y. 
Le   Bijou   Specialties.   IBB  N.   La  Salle   St.. 

("hlcaco.   III.      "S  ft   N."   "SupeJo."    "N 

W.    2." 
NORTHERN     ELECTRIC     CO.,     E4t     St. 


Clair 


.  Chlca 


.   111. 


rvlce." 


Pelouie   Mfg.    Co..   333   E.   Ohio   St..    Chi 

Permanent  Wave  Machine  &  Supply  Co., 
4«5    Greenwich    St.,    New    York.    N.    Y. 

"Keen." 
Slaughter    ft    Co..    William    E..     1716    S 

Michigan  Ave..  Chicago.  111.  "Parisian." 
Thome.  Mathlas.  23  W.  Monroe  St.,  Chi- 

WAVES  AND  WAVE  FORMS,— In   alter- 


:    values 


against   time  as  the  horizontal  ordii  

curve  of  more  or  less  regular  wave  Hhepe 
Is  produced.  The  wave  assumed  In  ordinary 
alternating-current  circuits  Is  the  sine 
wave.  With  this  wave  certain  relations 
are    true;    the    mean    effective    value,    also 

simply  the  effective  value.  Is  equal  to  the 
maximum  value  or  the  amplitude  of  the 
wave  divided  by  ^2:  or  equal  to  0,7071 
Emu.  The  mean  or  average  value  Is 
equal  to  the  maximum  value  divided  bv 
—3    or    equal    to    0.6380    Em.i.       The    ratio 

called  the  form-factor.  Is  equal  to  1. 11  for 
sine  waves.  Where  both  the  current.  I. 
and  the  voltage.  E.  vary  according  to  the 
sine    law,    the    power    PIE    cos    B,    where 


la    the 
jhI    l 


sine 


.    but    I 


monies,  which  gives  a  complex  wave.  See 
Alternating  wave  form. 

WAX.   BEES'.— See  Beeswax. 

WAX,  FILLING  AND  SEALING.— See 
Compounds,  battery  sealing;  Compounds, 
cable,  Junction  box,  pothead  and  trans- 
former, fUlIng:  and  sealing. 

WAX  MELTERS.— See  Melters.  wax. 
electrically  heated. 

WAX,  MISCELLANEOUS,  NOT  OTHER- 
WISE LISTED.— Waxes  have  many  Impor- 

810 


tant  uses  In  the  electrical  Held.  They 
are  very  useful  for  treating  fabrics  of 
various  kinds,  either  the  sheet  form  or  as 

and  cotton  Insulation  on  wires.  In  the 
latter  case  It  prevents  the  fraying  or  un- 
raveling of  the  cotton  that  occurs  whrn 
a  wire  Is  cut.  On  some  cables  it  Is  lined 
for  similar  purposes  and  also  for  water- 
m-ooflng  purposes.  There  are  many  spec :«' 
synthetic  waxes  pmduced  for  various 
apeclfle  purposes.  Some  have  exceptionally 
low  freezing  points  and  high  boiling  point] 
or  other  desirable  properties,  thus  malting 
thrm    especially    suitable    for    many    pur- 


Erie    I 


R..    Bloo 


.    N.    J. 


"Hflio- 


1  Maiden  Lan= 


Smith  ft  Nichols.  Im 
New  York.  N.   Y. 

WAX,    PARAFFIN.— See   Paraffin. 

WAX,  SATURATING  AND  FINISHING, 
FOR  WIRE  INSULATION.— Wax  is  s 
term  applied  to  any  of  a  class  of  natural 
plastic  sulntances  composed  of  carbon,  hy- 
drogen and  oxygen  In  varying  proportions 


I    for 


pregnated  is  boiled  In  the  compound.  Silk 
and  cotton -covered  wires  are  frequently 
treated  in  this  way  to  make  them  water- 
nrnnf.  It  Is  also  used  In  connection  w  th 
wcatherprooflng  compounds  on  wires  hav- 
ing cotton  braids,  as  It  permits  a  smooth 
hard  surface  with  a  dull  polish. 
Manufacturers: 
Bartlett.   Inc.,  H.  N..   19  Park   PI..  New 

York,   N.   Y. 
Cochrane    Chemical    Co.,     431    Danforth 

Ave.,   Jersey  City.   N.   J. 
Detroit    Insulated    Wire    Co..     45(1 -4fl" 
Wesson    Ave..    Detroit,    Mich.      ■'De- 
troit/' 
Electric   Insulation   ft  Varnish   Co..  Ltd.. 

New   Toronto.  Ont.,  Can. 
Insulating    Materials    Co..     El  3!     Wesson 

Ave..   Detroit.   Mich.     "Imco." 
Mitchell-Rand    Mfg.    Co.,    18    Vesey   St., 

New  York,  N.  Y. 
WAX,  SEALING.— See  Sealing  wax. 
WAXING  AND  FINISHING  MACHINES. 
FLOOR.  MOTOR -DRIVEN.— These  motor- 
driven  finishing  machines  are  used  for 
smoothing,  finishing  and  polishing  ne* 
hardwood  floors  In  dance  hails,  homes, 
stores,  etc.  They  are  also  used  for  sand- 
ing worn  floors  and  for  reflnlshlng  and 
polishing  waxed  or  varnished  floors.  The 
motor-driven  equipment  Is  commonly  use! 
with  the  motor  mounted  In  a  vertical  posi- 
tion. For  waxing  floors  and  rubbing  or 
polishing,  Interchangeable  circular  brushes 
are  attached  to  the  motor  and  driven  *1 
a  hjgh  speed.  This  method  Is  much  quicker 
and  less  expensive  for  large  floors  than 
the  hand  method.  The  sanding  and  flnlsb- 
Inir  machines  consist  of  rolls  covered  with 
sandpaper    and    driven    at    a    fairly   hlgn 

Manufacturers:  . 

INTERNATIONAL  FLOOR  MACHINE 
CO..  151  W.  30th  St..  New  York.  N.  Y. 
"International."  See  deacrlptlve  ad- 
vertisement under  Rubbing  and  polish- 
ing machines,  motor- driven.— Adv. 
KELLEY     ELECTRIC     MACHINE    CO.. 

111-119  Dearborn  St..  Buffalo.  N.  T. 
WAV.— Trade    name   for    pole-line    hard- 
ware    manufactured     by     the     St.     Louis 
Malleable     Casting    Co.,     7701     N.    Conduit 
Ave..   St.   Louis.    Mo. 

WAY  CLEANSER  CO.,  THE.— Sand uaky. 
Oh'o.       Manufacturer      of      electric      str«t 

WAYNE.— Trade  name  ror  belt-rtngtns 
transformers  manufactured  by  the  Gen- 
eral Electric  Co..  Schenectady.   N.  Y. 

WAYNE  MFO.  CO.— 124  Sidney  St..  St. 
Louis,  Mo.  Manufacturer  of  electric  train- 
ing machines.  Business  established  1J0J- 
President,  George  B.  W.  Luehrmann:  vlci- 
prealdent,  Guy  Fulton;  secretary  and  gen- 
eral manager.  A.  D.  Luehrmann:  treasurer, 
R.  H.  Luehrmann;  sales  manager,  Norton 
Schuyler. 

WAYNE  OIL  TANK  ft  PUMP  CO.-Fort 
Wayne,  Ind.  Manufacturer  or  oil  burning 
filtration,  storage  systems  and  pump'. 
Business  established  1892.  President  W. 
M.  Griffin;  vice-presidents.  W.  F.  Mr- 
Gulre,   H.   C.  Berghoff;   B.   F.  Geyer:  sec- 
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7.  C.  0.  Guild;  treasurer.  E.  A.  Zern; 
rnl  maiiiwcr.  B.  F.  Geyer;  sales  man- 
.  E.  J.  Qallmeyer.  Branch  offices, 
rv.  N.   7.;  Alexandria.    La.;    Atlanta, 


:.   Hi.; 


N.  T.|  Chicago.  111.;  Cincinnati,  Ohio: 
■land,   Ohio:   Columbus,    Ohio;    Dallas, 

Denver,  Colo.;  Detroit,  Mich.;  Grand 
in,  Mich.;  Great  Falls,  Mont.:  Indlan- 
i.  Ind.;  Jackson.  Miss.;    Kansas   City, 

Los  Angeles,  Cal.;  Louisville,  Ky.; 
phis.  Tenn.:  Minneapolis,  Minn.:  New 
■u.  La.;  Mew  York,   N.  T.;   Oklahoma. 

Okla.;    Omaha.    Neb.:     Philadelphia. 

Pittsburgh.  Pa.;  Richmond,  Va.; 
5ster,  N.  T.;  Salt  Lake  City,  ITt&O; 
Francisco,  Cal.;  Toledo,  Ohio;  Wash- 
a.  D.  C. 

B.  &  E.-Tr&de  name  for  electric 
foges  manufactured  by  Williams. 
a  &  Earle,  Inc..  918  Chestnut  St., 
lelphla,  Pa. 

B.  Q. — Trade  name  (or  fuse  pro tec - 
Tor  telegraph    and    telephone    lnstr-j- 

.. >   ^y  Foote_   pierBon   & 


1  Duane    St., 


York. 


.   Mo. 

*REVER.— Trade  name  for  rubber 
■Is  manufactured  by  the  Faultless 
r  Co..  Ashland.  Ohio. 
ITHERPROOF  RECEPTACLES.  — 
eceptaclea.  weatherproof. 
THERPROOF  S  O  C  K  E  T  8.— 3  e  e 
s,    weatherproof. 

iTHERPROOF      WIRE.— See      Wire. 
rproof;     also      Wire,      slow -burning, 

VER  SPECIALTY  CO.— 6344  Aurella 
'It  Is  burgh.  Pa.  Manufacturer  of 
ig  paste.  Business  established  1906. 
1  manager.  Carter  Weaver. 
B.— Trade  name  for  electric  fur- 
manufactured  by  the  Webb  Elec- 
irnace  Corp.,  30  Church  St.,  New 
i.  Y. 

B  BROS.  BELTING  CO.— Kansas 
o.  Manufacturer  of  leather  belting. 
B  ELECTRIC  FURNACE  CORP.— 
ch  St..  New  York.  N.  Y.  Manufac 
r  electric  furnaces. 
SING. — See  Tape,  cotton  surgical 
f  binding 
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tured  by  Frank  W.  Morse,  389  Congress 
St..   Boston.   Maes. 

WEBSTER.— Trade  name  for  feed  water 
heater  manufactured  by  Warren  Webster 
4  Co..  Camden,  N.  J. 

ER   4  CO.,  WARREN  .—Camden. 


WEBSTER  &  PERKS  TOOL  CO.,  THE. 
—Center  &  Jefferson  Sts.,  S.  E.,  Spring- 
Held.  Ohio.  Manufacturer  of  grinding. 
polishing,  threading  and  special  tapping 
machinery.  Business  established  IS  92. 
President  and  general  manager,  H.  Voges, 
Jr.;  vice-president,  F.  G.  Wacker;  secre- 
tary and  treasurer.  H.  A.  Dleh;  sales  man- 
ager.   P.    A.    Schaefer. 

WEBSTER  ELECTRIC  CO.— Clark  St. 
A  De  Koven  Ave.,  Racine,  Wis.  Manufac- 
turer of  Ignition  outfits.  Business  estab- 
lished 1B09.  President,  T.  K.  Webster; 
vice-president,  B.  V.  Becker;  secretary 
and  treasurer.  S.  A.  Loeb;  general  man- 
ager. E.  A.  Hawkins;  sales  manager,  E.  M. 
Ford. 

WEBSTER  MFQ.  CO.— Tiffin.  Ohio. 
Manufacturer  of  elevating,  conveying  and 
power  transmission  machinery.  President, 
F  F  Shaw;  vice-president  and  general 
manager,  H.  T.  Burton;  secretary  and 
treasurer,  E.  S.  Clark.  Main  office  and 
factory.  Tiffin.  Ohio.  Branch  offices.  90 
West  St  New  York.  N.  T.;  141  Milk  St., 
Boston,    Mass.;    McCormlck    Bldg.,    Chica- 
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J.     Manufactu: 
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State 

Brooklyn 
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Manufacturer 

and  weigh  it  and  record  tbe  weight  auto- 
matically before  the  coal  Is  spouted  to  the 
grates.      Also   see   Scales,    coal. 

In  the  manufacturing  industry,  weighing 
machines  are  used  for  counting  purposes 
In  various  places.  They  weigh  material 
coming  from  a  traveling  conveyor,  and 
the  material  la  placed  on  another  con 
vevor  to  go  to  Its  next  operator.  There  arc 
other   miscellaneous   uses   also. 

Manufacturers; 

Electric  Weighing  Co.,  180  18th  Ave.. 
New    York.    N.    Y. 

RELIANCE  WEIGHING  MACHINE  DI- 
VISION. STEARNS  MOTOR  MFG.  CO.. 
Ludlngton,  Mich.  "Reliance."  CSee  dis- 
play adv.  page  1316.) 

WEIGHT  OF  COAL.— Bituminous  coal  In 
solid  lump  form  weighs  from  70  to  80  lbs. 
per  cu  ft.;  anthracite  from  86  to  100  lbs. 
per  cu.  ft.  When  broken  up  into  ordinary 
commercial  sizes  the  weight  Is  usually 
from  60  to  66  lbs.  per  Cu.  ft.,  for  hltumtn- 


and 
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These   values 

ing    the    capacity    of    coal    bunk' 

amount  of  coal  in  a  pile  or  bu _. 

values  depend  on  the  else  of  the  lumps. 


R. — Trade      name     for     porcelain 

manufactured  by  the  Weber  Elec- 

Schenectady,   N,   Y.      (Ex elusive 

or,    Henry    D.    Sears.    30    Boylston 


R  CHIMNEY  CO.,  THE.— Chica- 
tanufacturer  of  reinforced  concrete 
>  and  towers,  President,  Richard 
;  vice-president,  Charles  P.  Wood- 
lecretary  and  treasurer.  Bernard 
>er.  Main  office,  1462-66  McCor- 
lg..  Chicago.  III.  Branch  offices, 
k.  N.  T.;  Philadelphia,  Pa.;  Pltts- 
x. ;  Boston,  Mass.;  St.  Louis.  Mo.: 
City,      Mo.;      New     Orleans,     La.: 

Ten.;  Minneapolis.  Minn.;  Salt 
y,  Utah;  Los  Angeles,  Cal.:  Den- 
.;  Seattle.  Wash.;  San  Francisco. 
anta.  Ga.;  Portland,  Ore.;  Van- 
:.  C;  Montreal,  Que.,  Can.;  Wln- 
in..    Can. 

1  ELECTRIC  CO.— Schenectady, 
Manufacturer  of  porcelain   sockets. 

distributor,  Henry  D.  Sears,  30 
St..  Boston.  Mass. 
t  PER  SQUARE  CENTIMETER, 
ending;  to  the  unit  weber  for  in- 
he  weber  per  square  centimeter 
nes    used   as  the  unit  of  Dux  den- 


:    SHO 


'    CASE  4   FIXTURE  CO. 
Los  Angeles,   Cal.   Man- 

s   showcases,  etc. 
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indl- 


ra  tu  ft  made  by  tbe  Atmps 
tinning  Corp..  920  Lafayette 
elplila.    Pa. 

Trade  name  for  lamp  guard 

I     by     the    Hamblin    &    Russell 


WEEKS  MFQ.  CO.,  F.  A.->93  John  St.. 
New  York.  N.  Y.  Manufacturer  of  tele- 
phone mouthpieces,  etc. 

WEEKS  MFG.  CO.,  H.  O.— Hamilton. 
Ohio.  Manufacturer  of  electric  cooking 
and  heating  appliances.  Business  estab- 
lished 1916.  H.  G.  Weeks,  sole  owner. 
Sales  representative,  Baker- Smith  Co., 
Rlalto  Bldg.,  San  Francisco,  Cal.;  Mari- 
time  Bldg.,   Seattle.   Wash. 

WE-FU-  GO.— Trade  name  for  water 
purification  and  softening  apparatus  man- 
ufactured by  the  William  B.  Scalfe  &  Sons 
Co..  Pittsburgh,  Pa. 

WEIGHING  MACHINES,  BOILER  FEED 
WATER.— These  are  machines  Installed  In 
the  boiler-feed  line  to  weigh  automatical- 
ly the  water  supplied  to  the  boilers.  They 
may  operate  to  hold  the  water  in  a  tank 
until  it  Is  full,  when  a  tripping  device 
closes  the  valve  and  weighs  the  contents. 
or  a  float  switch  is  operated  to  close  the 
valve  and  record  the  weight  of  the  water 
In  a  container- 
Manufacturer: 

Tyler  Underground  Heating  System.  865- 
857  Progress  St.,  Pittsburgh.  F-t- 
"Tylers." 

WEIGHING  MACHINES,  ELECTRICAL- 
LY OPERATED  OR  CONTROLLED  — 
These  are  machines  often  used  for  weigh- 


under    a    spout.       They    are    tilled    by    thi 
material  in  the  spot,  and  when  the  proper 

amount  is  in   the   package  the  fl<       * 

the  spout  is 
pllshed      —  - 


,1,D,...Dntcally      or      by      electrical 

,„„,„   The  electrically  operated  machine! 

are  also  used   for  other  purposes,   such   at 

weighing   products    on    moving   tielts,    etc. 

Manufacturer*: 

American  Machinery  Co..  Inc.,  330  N 
12lh    St.,    Philadelphia,    Pa.      "Amer- 

Rnblns  Convevlng  Be't  Co.,  13  Park 
Row,   New  York,   N.   Y. 

WEIGHING  MACHINES,  MISCEL- 
LANEOUS.—These  are  weighing  machine! 
not  electrically  operated,  used  for  various 
tlon    with    other    electrical    apparatus 


WEIGHTS,      CORD,      TELEPHONE 

SWITCHBOARD.— Telephone  switchboard 
cord  weights  are  used  on  manual  type 
switchboards  to  pull  the  cord  down  auto- 
matically, so  that  when  released  from 
a  lack  the  cord  returns  to  its  proper 
place  with  only  the  plug  extending  above 
the  keyboard.  The  weights  generally  havt 
a  small  grooved  metal  wheel  either  fixed 
or  movable,  with  a  guard  so  that  when 
the  cord  Is  threaded  through  it  will  al- 
ways run  In  the  groove  of  the  wheel. 
The  side  pnrt  of  the  guard  extends  down 
below  the  wheel,  forming  a  flat  rectnngu'a- 
box  or  container.  This  is  filled  with  lead 
or  some  other  heavy  material.  Th'j  weight 
is  always  hanging  on  the  cord  and  tends 
to  keep  it  so  there  Is  no  slack  above  the 
keyshelf. 


KELLOGG  SWITCHBOARD  A  SUPPLY 
CO.,  Adams  &  Aberdeen  Sts.,  Chicago. 
111.     (See  display  adv.  page  1327.) 

WEINMAN  PUMP  MFG.  CO..  THE.— 
270-2BO  Spruce  St.,  Columbus,  Ohio.  Man- 
ufacturer of  motor  and  steam-driven 
pumps.  Pip  si  dent  and  manager,  W.  N. 
Weinman;  vice-president.  P.  W.  Holstein; 
secretary,  H.  L.  Bachman;  treasurer, 
George  A.   Shontung. 

WEIR  FROG  CO.— Cincinnati.  Ohio. 
Manufacturer  of  electric  railway,  mine  and 
industrial  track  work.  Business  established 
1882.  Main  office.  Station  H.  Cincinnati. 
Ohio.  Branch  offices,  809  Munsey  Bldg., 
Washington.  D.  C;  Starks  Bldg..  Louis- 
ville Ky.;  606  Taylor  Ave..  N.,  Pittsburgh. 
Pa.;   43  Cedar  St.,  New  York,   N.   Y. 

WEIR  TITAN— -Trade  name  for  frogs 
and  ties  manufactured  by  the  Weir  Fro* 
Co..    Station   H.    Cincinnati,   Ohio. 

WELCH       MFC      CO.,      W.      M 1518 

Orleans  St..  Chicago,  111.  Manufacturer  if 
laboratory  supplies  and  electrical  indicat- 
ing instruments.  Business  established  1880. 
President.  W.  M,  Welch;  vice-president 
and  general  manager,  C.  M.  Holmes. 

WELO-A. CAST.— Trade  name  for  weld- 
ing flu*  manufactured  by  the  Cortland 
Welding  Compound  Co.,    Cortland,  N.  Y. 

WELDERS.  ELECTRIC,  ARC— There 
are  a  number  of  arc  welding  outfits  on 
the  market.  The  differences  are  mostly 
In  the  design  of  the  electrical  apoaratus 
and  cannot  be  briefly  described.  The  out- 
fit for  direct  current  consists  of  a  motor- 
generator,  dynamo  tor  or  balancer.  This 
apparatus  converts  tbe  source  of  supply  to 
the  proper  voltage  and  current  values  for 
the  operation  of  the  arc.  A  control  pan.jl 
gives  the  necessary  changes  In  current  for 
the  different  degrees  of  work  and  In 
certain  cases  provides  for  sufficient  cur- 
rent to  employ  the  carbon  arc  for  cutting. 
The  a-c.  outfit  consists  of  a  static  trans- 
former which  serves  the  same  purposes  as 


lufac 


urine 


plants  tht.^  =.>   ■-  -.■  r - —   ..-.„. 

Ing  equipment,  known  as  machines.     These 
receive  the   coal  from  the  storage 


for  cutting  purposes.     Many  of  thes 
fits  are   made  portable   by  being  m 


AUTOMATIC  ELECTRICAL  DEVICES 
CO.,  120-122  W.  3rd  St..  Cincinnati, 
Ohio.     "Automatic." 


Google 
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Blaw-Knox    Co..    Farmer's    Bank    t 

Pittsburgh,   Pa. 
BURKE    ELECTRIC   CO..    12th   &   C 

berry  Sts..  Erie.  Pa. 
Canadian   General   Electric  Co..    Ltd.,   212 

King  St..   W„   Toronto,   Out..   Can. 
Electric    Arc    Cut  tine    &    Welding    Co., 

IS2-B8     Jelllff     Ave.,     Newark,.  N.     J. 

"Alternarc." 
Electric  Railway  Improvement  Co..  The, 


t  every  condition  where  It  la  pos- 
sible to  Join  metals  by  means  of  the 
electric  arc.  Described  In  Bulletin 
4 89 32 A,  The  Constant  Energy  G(n- 
era-tor  Seta  are  primarily  single  oper- 
ator units,  designed  for  metallic  elec- 
trode welding  only,  but  may  be  used 
Intermittently  for  carbon  electrode 
welding  provided  the  arc  voltage  does 
not  exceed  36  volts,  and  the  current 
does   not  exceed    approximately   50   per 


arc  voltage.  This  chars  etc.  .„,.„.  cll- 
talls  a  great  saving  In  energy  and  ma- 
terially assists  the  operator  In  making 
a,  successful  weld.  Balancer  sets  of 
the  constant  energy  type,  suitable  for 
operation  only  when  direct  current  at 
a  potential  Of  110  to  125  volts  Is  avail- 
able, are  also  designed  with  the  same 
characteristics.  The  Constant  Poten- 
tial Sets  are  built  in  capacities  of  400. 
500  and  600  amp.  at  60  volts,  and  800. 
1,000  and  1,250  amp.  at  75  volts.  One 
Or  more  operator  panels  may  be  sup- 
plied with  each  equipment  to  meet  the 
service  requirements.  The  Resistor 
Type  consists  primarily  of  a  resistance 
with  suitable  voltage  and  current  taps, 
so  that  It  may  be  connected  directly 
to  any  d-c.  circuit  of  a  potential  of 
600  volts  or  less,  and  deliver  the  proper 
welding  voltage.  Designed  primarily 
for  use  on  electric  railway  lines,  where 
"    '"    "'■'    '—    ir  practicable    ' 


operate  the  n 


re  Id  era 


Automatic- 
description  of  the  automatic  type 
recently  developed  by  this  company. 
G-E  welding  accessories  include  elec- 
trode holders  for  metallic  and  carbon 
electrodes,  extra  flexible  cable  for  at- 
taching    to     electrode     holders,     face 

!Bf.miiS?  ■■"*'"■ s"  ",v-  ""■ 

Glbb  Instrument  Co.,  348  E   Palmer  Ave 

Detroit.  Mich.  "Zeus." 

Indianapolis  Switch  A  Frog  Co..  Spring- 
field.  Ohio.      "Indianapolis." 

Lincoln  Electric  Co..  The.  E.  38th  St  ft 
Kelley    Ave..    Cleveland,    Ohio. 

Quasl-Are  Weldtrode  Co..  Inc..  Atlantic 
Ave.    &   Warwick  St..   Brooklyn,    N.    Y. 

Rail  Welding  A  Bonding  Co..  2400  Wood- 
land Ave..   Cleveland,   Ohio. 

Railway  Track -Work  Co..  8132  E 
Thompson    St..    Philadelphia,    Pa. 

Reliable  Tractor  ft  Engine  Co.,  The, 
Portsmouth.    Ohio.    "Reliable," 

Siemund  Wenzel  Electric  Welding  Co.. 
30  Church  St..  New  York.  N.  T, 
"Siemund- Wen zel  •■ 

Standard  Electric  Machinery  Co.,  Baltl- 
rnore.   Md.    "Standnrd-Biltlmore." 

westinghoitre   et,i;ctric   ft  MFG. 

CO.,  East  Pittsburgh.  Pa.    (See  dlsplav 

adv.   pages  1395-1402.) 
Wilson    Welder    ft    Metals   Co..    Inc..    253 

36th__St.,     Brooklyn,     N.     T.     "Plastlc- 

WELDERS.  ELECTRIC,  AUTOMATIC. 
—Recently  much  experimental  work  has 
been  accomplished  In  the  production  of 
machines  which  Automatic  Ally  weld  by 
means  of  the  metallic  arc.  These  tools  are 
manufactured  In  several  types.  One  of 
these  Is  stationary  to  which  the  pieces  to 
welded  are  fed:   another  Is  a  portable 


arc  differing  from  those  found  in 
welding  have  been  observed  in  the  develop- 
ment of  these  machines.  The  importance 
nf   this   work    will    be    recognized    when    It 

maintained,    efficiency  In   the   deposition   if 
the   electrode   material   may   be   controlled, 
and    the    results   of   finished   work    may   be 
more   consistent. 
Manufacturers: 

GENERAL  ELECTRIC  CO..  Schenec- 
tady, N.  T.  The  G-E  automatic  arc 
welder  will  operate  continuously  for 
hours  at  a  time  and  will  make  a  more 


uniform,  more  successful  and 
rapid  weld  than  can  be  made  ma: 
ly.  It  can  be  used  on  d-c.  circuits 
only  and  may  be  operated  from  any 
G-E  generator  or  from  1  " 
potential   d-c.   source   of 


tlcularly  adapted   to   building   up    

or  under-sized  shafts,  welding  seams 
of  tanks  or  tubes,  and  similar  work. 
(Booklet  B-35T5.)  For  information  on 
-■'--       G-e     welding     equipi 


/elder 


—Adv. 


WESTINGHOI'SE    ELECTRIC    ft'  MFG. 

Cp.,  East  Pittsburgh.  Pa.  (See  display 

adv.  pages  1395-1402.) 
WF-DEfS'  EL-ECTRIC.  BUTT.-Thls 
consists  of  a  machine  made  with 
cooled  clamping  Jaws  which  bring 
pieces  to  be  joined  unaer  pressu 
clamps  and  the  butting  pieces  el 
secondary  circuit  of  a  transforms 
Is   usually    integral    with 


pice 


ssed 


Manufacturers; 

AmP  h      Electrlc     Welder     Co.,     Milford. 

Federal  Machine  ft  Welder  Co.,  Th» 
Dana   Ave..    Warren.    Ohio.    "Federal." 

National  Chain  Co.,  8th  St.  ft  3rd  Ave.. 
College  Point.  N.  T. 

Reliable  Tractor  6  Engine  Co.,  The, 
Portsmouth.    Ohio.    "Reliable." 

Universal  Electric  Welding  Co.,  87  6th 
Ave..  Long  Island  City.  N.  Y.   (Special) 

Winfleld  Electric  Welding  Machine  Co- 
Warren.   Ohio. 

WELDERS,  ELECTRIC.  CHAIN.— This 
outfit  Is  a  modification  of  the  butt  weld- 
ing set.  The  same  electrical  apparatus  Is 
employed  and  the  Interest  lies  chiefly  in 
the  Ingenious  mechanical  design  whereby 
rods  are  fed  to  the  machine.  By  means  of 
cams,  eccentrics,  time  trips,  etc..  the  links 
are  heated,  bent  and  then  brought  to  the 
clamping  Jaws  and  welded.  The  whole 
process  is  automatic  and  the  chain  as  an 
exceptionally  high-quality  finished  article 
comes  from  the  machine. 

Manufacturer: 

National  Chain  Co.,  8th  St.  ft  3rd  Ave., 
College   Point,   N.   Y. 

WELDERS.  ELECTRIC,  PORTABLE. — 
Portable  welding  outfits  are  usually  of  the 
arc  tvne  and  mounted  with  control  panel 
and  other  electrical  apparatus  on  a  truck 
so  that  they  may  be  readily  brought  close 
to  the  work  to  be  done.  Many  of  the  com- 
bined  electric  welding  and  cutting  outfits 
are  also  made  portable.  Track  rail  welder*. 
see    below,    arc    always    portably    mounted 

Manufacturers: 

Allan  Mfg.  ft  Welding  Corp..  163  Adams 

St..    Buffalo,    N.    Y. 

AUTOMATIC  ELECTRICAL  DEVICES 
CO..  120-122  W.  3rd  St.,  Cincinnati. 
Ohio. 

BURKE  ELECTRIC  CO..  12th  &  Cran- 
berry Sts..  Erie,  Pa. 

Electric  Railway  Improvement  Co..  Ths, 
207O    E.    61st    Place.    Cleveland.    Ohio. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.  G-E  arc  welding  sets  are 
made  both  stationary  and  portable.  For 
general  description  see  "Welders,  Elec- 

Glbb  Instrument  Co..  318  E,  Palmer  Ave., 
Detroit.   Mich.      "Zeus." 

Indianapolis  Switch  ft  Frog  Co.,  Spring- 
Held.  Ohio.     "Indianapolis." 

Matthews  Engineering  Co..  Sandusky. 
Ohio. 

Quasl-Arc  Weldtrode  Co..  Inc..  Atlantic 
Ave.   A   Warwick    St.,    Brooklyn.    N.    Y. 

Rail  Welding  ft  Bonding  Co..  2400  Wood- 
land  Ave..    Cleveland,   Ohio. 


Railway      Track- Work      Co.,        3132      E, 

Thompson    St..    Philadelphia,   Pa- 
Reliable     Tractor    &     Engine    Co..     Th-. 

Portsmouth,    Ohio.    "Reliable." 
WESTINGHOUSE    ELECTRIC    ft    MFG. 
CO.,   East  Pittsburgh.    Pa.      (See   dis- 
play adv.  pages  1395-1402.) 
Wilson   Welder  ft   Metals   Co.,    Inc..   253 
86th    St.,    Brooklyn,    N.    Y.       "Plastic- 

WELDERS,       ELECTRIC,       RAIL— Two 

nethods  are  In  use,  one  similar  to  butt 
reldlng  and  the  other  to  arc  welding.  The 
ormer  requires  conversion  of  the  500  ir 
rent  of  the  trolley   line 


transformer),  and  the  latter  requires  '■ 
d-c.  motor- generator  for  reducing  the 
trolley  voltage  to  the  arc  requirements 
The  apparatus  for  the  former  method  mun 
be  sufficiently  heavy  to  provide  the  neces- 
sary pressure  on  the  clamping  Jaws.  These 
outfits  are  usually  mounted  on  a  car.  (Also 


•    Wet 


,   rail.) 


Manufacturers: 

Allan    Mfg.    ft    Welding    Corp..    163    W. 

Adams   St..    Buffalo,   N.   Y. 
AUTOMATIC     ELECTRICAL     DEVICES 
CO..  120-122  W.  3rd  St..  Cincinnati.  Ohio. 
Electric   Railway  Improvement  Co..   Thi\ 

2010    E.    61st    Place.    Cleveland.    Ohio. 
Indianapolis  Switch  ft  Frog  Co.,    Spring- 
field,  Ohio.     "Indianapolis." 
Quasl-Arc   Weldtrode    Co..    Inc..    Atlantic 
Ave.   ft   Warwick  St.,   Brooklyn.   N.  Y. 
Rail  Welding  A  Bonding  Co..  2400  Wood- 

land  Ave..  Cleveland.  Ohio. 
Railway       Track- Work       Co.,       S132      E. 

Thompson   St.,   Philadelphia.   Pa. 
WELDERS.      ELECTRIC,      SEAM.— This 
outfit  Is  essentially  like  the  butt  and  spol 
outfits,    except   that   the   current    Is   carried 
to  the  material  by  rollers  under   pressure. 
These    rollers    pass    along    the    seam,    thus 
continuously  producing  a  weld. 
Manufacturers: 
Agnew     Electric    Welder    Co..     Mllfonl, 

Mich. 
Allan    Mfg.    ft    Welding    Corp..     1*'    w. 

Adams  St..    Buffalo.  N.  Y. 

Quasl-Arc   Weldtrode    Co..    Inc..    Atlanta 

Ave.  &  Warwick  St.,  Brooklyn.   N.  T. 

WELDERS,    ELECTRIC,   SPOT.— As   the 

name  Implies    """  -'■-■-  -     •■-   — ' a    '   ■■  — 

brought    to 


j  be  welded  are 


apparatus,  though  c 


nging  In  form  for  the 
.,..._  -.  ,.  erial  employed,  con- 
sists of  a  transformer  (or  two)  Integral  with 
the  machine  and  a  set  of  water-cooled  cop-  * 
per  electrodes.  When  these  electrodes  ar.> 
brought  upon  the  mat  crisis  to  be  Joined 
pressure  Is  applied  (usually  compressed 
ttlr).     Alternating  current  Is  used  t~~  """" 


welding. 


I  he 


nents    call    for    a    low    potential    {about    2 
rolls)   and  a  high   current. 
Manufacturers: 
Agnew     Electric    Welder     Co..     Milford. 

Mich. 
Automatic    Controller    ft    Mfg.    Co-.    t4S 
Washington  Ave..   Ogden.  Utah.   "Uni- 
versal." 


Federal    Machine    A    Welder    Co. 
Dana    Ave..    Warren.    Ohio. 

Pacific  Electric  Welder  ft.  Mfg.  Co..  Ren- 
ton.  Wash. 

Tavlor   Welder    Co..    The,    Warren.    Ohio. 

Universal    Electric   Welding   Co..    67   6t1 
Ave..  Long  Island  City,  N.  Y.  (Special). 

Wlnfleld    Electric    Welding   Machine    Co.. 
Warren.  Ohio. 

WELDING    ALLOYS    OR    MIXTURES.— 

acllltate  the  welding  of  various  materials, 
•hey  are  designed  with  s     " 


>htaln 


r  alloy  that  will  weld 

e  than  Is  ordinarily 

.     __J    material    Is    used    for   such 

s  heating  elements  that  have  been 


other  broken  metallic 
arts.  These  alloys  are  also  used  for  k 
nrlety  of  heavy  work,  such  as  weldln: 
alls,  shafting,  broken  castings,  etc..  or 
jr  making  various  welds  where  electrical 
ower  Is  not  available  or  where  It  Is  not 
xpedient  to  use  It  because  of  the  small 
.mount  of  welding  to  be  done. 
Manufacturers: 
Carrlctte   Co..   The,   E4SC  Ferdinand   St., 

Chicago.   HI.     "Carrlclte." 
Cortland   Welding:  Compound  Co..   Cort- 
land. N.  Y.     "Climax,-  "Cherry  Heat." 
■  'Borax -ette."    "Vulcan." 
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Metal  &  Thermlfl  Corp-.   12»    Broadway. 

New  York,  K.  T.     "Thermit. " 
WELDINO   AND    CUTTINO    OUTFITS, 

-ECTRfC-Theae  outfits  are  usually 
liable  arc  welding  sets  provided  with 
is  cabtcs  so  that  the  arc  may  be  usod 
r  cuttlnf  apart  steel  members  In  a  col- 
*ed  building,  bridge,  stack  or  other 
■ucture,  for  cutting  scrap  Iron  t<r  lengths 
tt  can  be  easily  fed  Into  furnaces,  or 
melting  and   cutting    off    small    pieces 

metal  etc.    Since   the   same   arc    mav 

used  for  welding,  such  outfits  serve  a 
il  purpose  and  are  very  useful  In  many 
nts.  They  are  required  to  have  large 
pere  capacity  to  cut  the  heavier  metals. 
finufacturari: 
Lllan    Mfg.    ft    Welding    Corp..     113    W. 

Adams  St..  Buffalo.  N.  T. 
:lectrlc  Arc  Cutting  &  Welding  Co.,  168- 

58  Jelllff  Ave.,  Newark,  N.  J.   "Alter- 

lectric  Railway  Improvement  Co..  The, 
?070  E.   (1st  Place,    Cleveland,    Ohio. 
ENERAL    ELECTRIC     CO.,     Schenec- 
tady, N.  Y.  (See  adv.  pages  1203-1223.1 
Ibb  Instrument  Co.,  348  E.  Palmer  Ave., 
Detroit,  Mich.     "Zeus." 
dianapolis  Switch  ft  Frog  Co.,  Spring- 
field, Ohio,    "Indianapolis." 
lasl-Arc  Weldtrode   Co.,   Inc.,   Atlantic 
Ave.  A  Warwick   St..    Brooklyn,   N.   Y. 
■liable    Tractor    &    Engine    Co.,    The, 
Portsmouth,  Ohio.     "Reliable." 
andard  Electric  Machinery   Co.,    Balti- 
more,   Md.      "Btandard  -Baltimore." 
S.  Light  ft  Heat  Corp..  Niagara  Palls, 

ESTINGHOUBE    ELECTRIC    ft    MFO. 
:0.,  East  Pittsburgh,  Pa,    (See  display 
dv.  pages  1395-1402.) 
Ison  Welder  ft  Metals   Co..   Inc.,    253 
6th    St.,   Brooklyn,    N.    Y.      "Plastlc- 

1LDINO    AND     CUTTING     OUTFITS, 
-ACETYLENE.— See         Oxy-acetylene 
ii  K    Outfits. 
1LDINQ       CARBONS.— See       Carbon*, 

iLDINO,  ELECTRIC,  REVIEW  AND 
'US  OF.— Like  all  applied  science, 
1c  welding  phenomena  were  first 
ved  by  the  scientist.    Curiously  these 

cterlstlcs  of  the  electric  current  were 
rily  utilized  for  other  purpoei 
park  caused  by 


he 


...    . _,,     breaking  of  the 

finally  developed  Into  the  arc  tamp 
'  produced  by  the  ob- 


process,  hardened  upon  cooling  and  re- 
quired to  be  chipped  on"  after  the  deposited 
metal  had  cooled.  KJellberg,  of  Sweden, 
another  Investigator,-  used  a  special  cover- 
ing which  formed  a  gas  to  prevent  Oxida- 
tion but  which   left  no   slag. 

In  the  United  States  the  covered-elec- 
trode processes  were  hardly  known  before 
the     ■'     "r'  "      "  -"■      --' 


this  c .,     .....    -    -.,. 

mlt  only  the  use  of  bare  electrodes. 

Principal  Systems.  Although  there  are 
many  processes  for  the  Joining  of  the  soft 
metals  which  In  time  may  be  applicable 
to  heavy  steel  structures,  today  the  con- 
sensus of  opinion  Is  that  the  resistance 
and  arc  methods  are  best  for  this  latter 
purpose  and  hold  out  the  best  promise 
to  new  construction  work  of  the  future. 
Of  these  two  methods  it  may  also  be 
stated  that  spot  welding  and  metallic  arc 
welding  are  the  most  easily  applied  to 
the  shipbuilding  and  other  industries  hav- 
ing heavy  steel  members  to  loin. 

Of  the  modifications  of  these  two 
processes  much  work  of  development  Is 
yet  requisite  to  settle  pie  vexed  questions 
connected  with  the  applicability  to  ship- 
building and  other  heavy  service.  How- 
ever, the  trend  today  le  to  a  more  exten-; 
slve  use  of  the  metallic  arc  (either  bare 
or  covered)  and  spot  welding  in  shop  pro- 
duction. The  development  of  heavy  spot 
welding  for  ship  fabrication  was  Immense- 
ly advanced  by  the  demonstrations  made 
by  the  U.  S.  Shipping  Board;  Emergency 
Fleet  Corp.  in  1918-19,  and  the  conclusions 
deduced  from  the  results  obtained  conllrm 
the  belief  that,  with  proper  adjustments 
In  shop  production  and  further  ..detai 
develop)     "  * "  " ' 


t  the  apparatus.  It  will  pro- 


.,.„ labor 

heavy    spot    welding 

vere  designed 

this  exparli    " 


__i  of  the  flow  of  current  developed 
the  Incandescent  lamp.  From  th* 
torles  of  the  physicist  came  the 
nental  principles  upon  which  the 
ce  of  electric  welding  Is  founded  and 
fundamentals  give  two  distinct 
i  to  the  processes  now  employed. 
resistance  (spot,  butt  and  seam) 
g  and   arc   welding. 

resistance  method  or  welding  oo 
the  attention  of  Ellhu  Thomson 
years  ago  and  the  outcome  of  his 
;h  brought  into  the  industries  the 
try  machinery  tor  performing  butt, 
nd   scam  welding. 

he  other  hand,  arc  welding  did  not 
Its  development  In  the  laboratory, 
is  taken  In  hand  by  practical  men 
•piled  to  those  Industries  whsre  its 
ess  was  a  source  of  profit.  The 
e  of  the  arc  process  was  for  repair 
In  which  field  Tor  certain  classes 
k  It  has  at  present  no  competitor, 
ily  from  Its  development  In  the  ara 
he  carbon  arc  was  first  employed 
s  found  successful  for  the  Joining  >f 
nk  steel  (1/13  and  8/32  Inch).  £or 
greater  thickness  a  melt  rod  was 
1  to  give  the  additional  metal  with 
:o  effect  the  Jointure.  The  carbon 
cess    thus   proved   very   convenient 

filling  of  large  holes  In  steel  cast- 
d   the   heating  of  large  areas. 
■   but   si   step  from  the  carbon  ara 

metafile.      A    special    composition 

electrode,  was  substituted  for  the 
■f  carbon  and  thus  three  points  of 
y  were  gained.  1.  e.,  less  current 
,  less  area  of  heat,  and  the 
ment  ot  the  melt  rod  as  the  metal- 
rode  furnished  the  added  metal. 
are  metallic  electrode  process,  was 
ed  about  1886.  by  a  Russian  named 
fT.       A   modification  of  this  process, 

now   used  almost  entirely  in  Eng- 
in     brought   forward    several    years 

Arthur  Strohmenger,  of  London. 
difliaitlon  consisted  of  a  covering 
metallic  electrode  Intended  to 
the  -weld  from  oxidation.  A  slag 
med       from     the    materials    of    the 

which,    though  molten  during  the 


built  for  the 

tul(v«  „,  ,..,<,  „-„...... _ind  they  func- 
tioned In  so  practical  a  manner  that  there 
can  remain  no  doubt  that  with  such  ••>- 
paratus  heavy  steel  Jointures  may 
safely  made.  The  comparison  of  t 
performance  with  similar  riveted  Jo 
indicates  likewise  a  remarkable  reduction 
In  the  weight  of  steel  that  Is  normally; 
specified  by  ship  classification  societies  *— 

However,  spot  welding  machines  are 
large  and  expensive.  They  would  only  bet 
applicable  to  the  shop  work  in  bridga 
and  shipbuilding  works.  This  process  hf 
not  yet  been  considered  possible  ror  u; 
in     the     actual     putting    together     of     the 

These  points  turn  the  attention  of  the 
manufacturer  towards  arc  welding.  In  this 
process  the  apparatus  Is  not  so  expensive, 
the  devices  necessary  for  the  local  appli- 
cation of  the  arc  are  more  in  the  nature 
of  tools,  being  flexible,  portable,  and  able 
to  be  brought  Into  close  quarters.  Henci 
the  arc  process  Is  now  being  vastly  ex- 
tended from  the  repair  field  to  that  of 
new  construction  and  so  far.  though  poor 
workmanship  has  retarded  it.  Its  success 
Is  being  quietly  admitted. 

Application  te  Shipbuilding.  In  1915  a, 
partially  electrically  welded  motor  boat 
was  launched  at  Ashtabula  Harbor.  Ohio. 
This  boat  was  about  43  ft.  long  and  was 
used  In  the  severe  service  of  a  repair  boat 
doing  duty  In  the  winter  when  Ice  con 
dltlons  made  such  operations  very  serloui 
for  such  craft.  All  reports  have  showi. 
that  the  welded  Joints  stood  the  abuse  of 
service  better  than  the  riveted  Joints. 
1318  the  British  Admiralty  built  a  en 
channel  barge  for  the  carriage  of  mi 
tlons  which  was  electrically  welded 
throughout.  This  experiment  was  for  a 
comparison  with  similar  riveted  barges. 
The  covered  metallic  arc  process  was  used. 
'    accounting  was  made         * 

„  welding.  Although  there 
„c.r  ^  .„..  leaks  upon  the  first  loading 
the  barge  has  been  reported  — 
ful  and  satisfactory  In  ever;'  - 
the  close  of  the  war  work  »™  o.~. .™  ... 
England  on  a  160-ft.  coastal  steamer.  It  Is 
reported  recently  that,  though  work  on, 
this  vessel  had  been  delayed,  it  Is  now 
completed;  no  reports  are  at  present  avail- 
able of  Its  performance.  Various  attempts 
were  made  In  the  United  States  for  the 
demonstration  of  an  all-welded  ship,  bull 
the  plans  as  laid  out  were  Interrupted  by 
signing  of  the i..n«- 


Cftt    labor.  I 
all  favorable  t 


y  way.  Towards 


,  ,«=  progressive  shipbuilders  of  this 
country  used  electric  welding  quite  exten- 
sively during  the  war  *~  «■■>■"»>  "'■'•"  -"•- 


)  hasten  shop  pro- 


duction and  a  number  of  shipbuilding  com- 
panies are  now  adopting  the  process  both) 
in  the  fabricating  shops  and  for  the  at-i 
taohment  of  fittings.  A  good  deal  ot 
time  and  labor  Is  required  In  the  angle) 
smith  shop  of  a  shipyard  to  weld  the 
angle  bars  In  shape  for  attachment  to  the 
other  members  of  the  structure.  Much 
economy  of  time  and  money  is  effected  bv 
cutting  the  angle  bar  and  then  Joining  thd 
parts  by  means  of  metallic  arc  welding. 
The  full  advantages  of  electrlo  welding 
cannot  be  obtained  by  applying  It  to  the 
present  design  of  steel  ships,  as  this  de- 
sign requires  a  greater  weight  of  steel  and 
many  pieces,  due  to  the  riveting  method). 
It  remains  therefore  to  either  adopt  the 
welding  process  for  the  saving  On  In- 
dividual Jobs,  such  as  mentioned  above, 
or  to  plunge  Into  the  general  adoption  of 
the  process  and  design  the  ship  to  be? 
electrically  welded.  That  this  can  be  done 
Is  admitted  by  Lloyd's  Register  of  Ship- 
ping; this  classification  society  has  pub- 
lished rules  and   regulations  ' —  "-    — 

cedure   and    will    class    such    

upon  approval  by  It  of  the  process  t 

General  Applications.  In  steel  foundries 
electric  arc  welding  Is  employed  to  correct 
the  defects  caused  by  sand  spots,  blow 
holes,  and  shrinkage  cracks.  Many  similar 
repairs  are  found  in  manufacturing  conJ 
earns  using  motor- operated  tools,  so  that 
worn  shafting,  bolt  holes,  sliding  cams, 
small  tools,  and  many  parts  Of  large  tool* 
can  be  quickly  repaired  by  this  process. 
Steel  mills  are  also  adopting  It  for  the 
repair  of  the  wobblers  In  the  rolling  mill 
and  to  even  the  surfaces  of  the  rolls. 

In  railroad  repair  shops  the  following 
partial  list  of  Jobs  gives  a  rough  Idea  of 
Its  extensive  use:  Repairing  engine  side 
rods,  brake  ful  crams,  eccentric  cranks, 
side  frames,  boiler  Sues,  Are  boxes,  mul 
rings,  engine  crossheads,  bumper  beam;, 
brake  shoe  heads,  piston  crossheads.  mo- 
tion frames,  yokes,  spokes  of  wheels,  build- 
ing up  flanges  on  wheels,  etc. 

The  saving  of  this  method  in  rallroid 
repairs  Is  roughly  estimated  as  GO  to  30%. 
The  Chicago,  Rock  Island  A  Pacific  Rail- 
way made  special  cost  records  when  It 
Introduced  electric  welding  and  two 
examples  will  show  the  nature  of  the  sav- 
ing In  dollars:  To  repair  wheel  spokes  by 
the  old  method  costs  31276.80,  by  electfc 
welding  335.08;  filling  worn  spots  by  thu 
old  method  I28TT.80.  by  the  electric  arc 
3329.60. 

Marine  repairs  have  for  a  number  of 
years  been  made  with  the  electrlo  arc. 
especially  those  connected  with  boilers, 
rudder  posts,  and  small  portions  of  thai 
hull.  In  fact  some  marine  engineers  now) 
Insist  upon  electric  welding  for  hotter  re- 
pairs In  preference  to  the  older  methods. 
Here  should  also  be  mentioned  the  remark- 
able repairs  made  through'  the  use  of  the 
electric  arc  to  the  damaged  Interned 
German  ships  taken  over  by  the  D.  S. 
Government  upon  entry  Into  the  war.  This 
work  was  performed  so  expeditiously  that 
It  was  completed  in  most  cases  prior  to 
the  other  work  on  the  ship. 

In  street  railway  equipment  the  build- 
ing up  of  worn  rails,  worn  parts  of  cross- 
overs, worn  down  parts  of  armature  shafta. 
repair  of  side  frames  of  trucks,  gear  cases, 
etc..  Is  done  with  the  electric  arc.  Doj 
f ects  In  forglngs  are  corrected  so  that  a 
good  appearance  Is  given  to  the  finished 
article  by  depositing  metal  from  the  elec- 
trode. Arc  welding  has  also  been  largely* 
used  in  general  boiler  shops,  and  ship- 
builders-are now  employing  It  In  the  man-i 
ufacturer  of  marine  boilers.  The  build- 
ing of  tanks,  vats,  tumbling  bairels.'wago* 
tanks,  oil  stills,  etc.,  is  the  beginning  Of 
a  long  list  of  applications  In  manufactur- 
ing lines.  The  building  of  tanks  for  trans-i 
former  cases  for  retaining  the  cooling  oil 
has  long  been  done  by  the  carbon  or 
metallic  arc  process  and  the  fact  that  sues 
cases  have  been  In  service  for  many  years 
makes  the  advocates  of  the  process  secure 
In  their  belief  In  Its  satlsfactorlnesa. 

Cutting  with  the  Arc.  It  Is  possible  *o 
cut  steel  with  either  the  carbon  or  metal- 
lufaeturers  of  apparatus 
...elude  the  connection  foi" 
urn-  wui.v  •»  the  use  of  the  electric  ara 
for  this  purpose  Is  limited.  For  the  demoli- 
tion ot  steel  structures  or  the  cutting  of 
scrap  Iron  for  fitting  pieces  Into  the  fur- 
nace it  has  its  advantages,  but  for  new! 
construction    work    ft    does    not    permit   of 

closely  following  a  straight  line,  r~    

lng    a    clear    c~ i--n-    -■>"»- 

materials  cut- 


do  not  always   Include  the  t 
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Proipecti.       Undoubtedly 


Lture    of    electric    welding    la    very    favor- 

'  ""   'n  the  repair  shops  o(  some 

i,       1_  ^f  tjj|a  county  h3, 


of  the  Jargi 

proven  that  for  this  cIl_„  „ ,„  llut 

only  Batl  a  factory  and  passes  severe  Inspec- 
tion, but  as  a  national  factor  for  the  In 
creased  transport  of  frelfi-ht  In  time  of 
emergency  It  has  helped  solve  an  impor- 
tant economic  problem.  That  la  to  say, 
by  mean  a  of  the  electric  arc,  which  may 
be  readily  taken  to  the  machinery  to  bt> 
repaired,  which  does  not  require  that  othe.- 
Important  parts  be  torn  apart  in  order  to 
do  the  work  and  which  makes  a  firm  anJ 
solid  Jointure  in  a  short  time.  It  Is  evi- 
dent that  more  freight  cars  and  more 
freight  locomotlvea  will  be  kept  available. 
This  uaeful  service  and  the  investigation 
only   briefly   referred    to  above,    as  well  as 

of  the  shipyards,  force  the  conclusion  th*t 
the  electric  welding;  of  heavy  steel  Is  u 
safe,    sound   and   economical   method. 

From  Its  application  to  shipbuilding  thd 
step  la  eaay  to  the  bridge  anil  steel  build- 
ing industry.  Recently  a  fairly  large  steel 
'"'"H""'    v--    v""~    •"— 1    entirely    by    thu 


there  has 


j  adver 


t  tlm 

report  regard- 


ing th  I „,l:JJ   t„  ,,„.,„,  Wlll, 

know  the  safely  factors  that  ore  employed 
In   the  calculatfons  of  ship  design,   the  use 

"f    <■<—""■    '■••-    •-     Bhipbuildlr 


rent  through  the  plates  and  rail  until  an 
ntense  heat  ta  generated  and  then  apply. 
Ing  great  pressure  to  the  heated  parts,  or 
by  means  of  the  electric  arc.  In  the  lat- 
ter case  the  plates  arc  welded  to  the  rail 
Su5j?M!*  metal  along   the   edgea 


the  c 


the    molter 


poured    into    the 


dealing    with    like 


parts   being  welded. 


all    other    Industries 


1   ot   oxide   on    Ulu 

i   compounds  use' 

n  similar  to  thosj 

brazing.      Borax 


tutea    for    bor 


:    that 


i,  but  t: 


l  accomplish  the  re- 
n«.t   equally  well. 

Manufacturers: 

Admiral  Welding  Hacnine  Co.,  The,  413- 
.416  E.  15th  St..  Kansas  City,  Mo. 
"Admiral," 

ALLEN  CO..  INC.,  L.  B..  4619-29  N.  Lin- 
coln  St..   Chicago,   in.      "Allen." 

Anti-Borax  Compound  Co.,  Fort  Wayne, 
Ind.        "Anti-Borax,"      "E-Z,"      "Crea- 

Canadian     National    Carbon     Co.,     Ltd., 

H  lllcrest.     Park,     Toronto,     Ont.,     Can. 

Carblc  Mfg.  Co..  Duluth.  Minn.    "Orble  " 

Century  Tool  ft  Metal  Co.,  180  N.  Market 

at..    Chicago,     111.       "Delman." 
Cortland    Specialty    Co.,    The.    ITS    Rail- 
road  St.,   Cortland.   N.   Y.   "Banner." 
Cortland    Welding    Compound    Co..    Cort- 
land, N.  T.    "Weld-a-Cnat." 
General     Welding    Co..     3E6-S7    11th     St 

Hoboken.    N.   J.      "Ideal." 
Illinois    Smelting   ft    Refining  Co..    410    N. 

Peoria  St.,   Chicago.    III.       -XLNT." 
International    Oxygen    Co..    798    Fretlng- 
huyaen  Ave.,  Newark,   N.  J.      "L  O.   C. 
System." 
Modern   Engineering  Co..   23rd   ft  Walnut 

Sts..    St.    Louis,   Mo.    "Meco." 
Phllllps-Laflitte    Co.,    The.    Pennsylvania 

Btdg..  Philadelphia.  Pa.     "Lafntte." 
Frest-O-Lite     Co.,     533     N.     Capital     St. 

Indianapolis.    Ind. 
Prest-O-LIte  Co..   of  Canada,   Ltd.,   Hill- 
crest   Park.   Toronto.   Ont.,   Can. 
Rail  Welding  ft  Bonding  Co.,   2400  Wood- 
land Ave..  Cleveland,   Ohio. 
Standard  Gas  Products   Co..  216  Ivy   St. 

Atlanta.  Ga. 
WELDING    GENERATORS.— See    Gener- 
ators, welding. 

WELDINO  MACHINES,  ELECTRIC— 
See  Welders,  elettrlc.     (S  types). 

WELDING  PENCILS  AND  RODS.— S^e 
Electrodes,   welding. 

WELDING,  RAIL.— The  joints  Of  elec- 
tric railway  tracks  are  frequently  welded. 
especially  where  the  tracks  are  located 
in  paved  streets.  This  not  only  Improves 
the  running  surface  rind  reduces  the  main- 
tenance work  but  also  Increases  the  elec- 
trical conductivity  of  the  rails  and  does 
away  with  bonding,  which  is  an  Important 
factor  where  the  rail  ta  uaed  as  a  part  of 
the  return  circuit.    Track  Joint  welds  may 


This  molten  metal 
Trom    a    portable    cupola    ...     .,.     ,„,-,!,,.■,    1P1 
the  thermit  process. 

WELDING      RECEPTACLES.— See      Re- 
ceptacles,   welding. 

WELDING    TRANSFORMERS.     Se- 

Transformers,    welding. 

WELDING    WIRE.— See    Wire,    welding. 

WE  LDOGRAPH.— Trade  name  for  oxya- 
cetylene  welding  machines  manufactured  by 

the    Davis- Bournonvl lie    Co.,    Jersey    City. 


WELLER,  S.  A.— Zanesvllle,  Ohio. 
ufaoturer  of  pottery  lamp  bases. 

WELLER  MADE.— Trade  nam. 
elevating,    conveying   and    power-tra 


WESIX.-Trade  name  for  electric  heat- 
H&&  imS!"  mani£actured  by  W.  Wesley 
Hicks.  660  Market  St.,   San  Francisco,  33. 

WESRAD— Trade  name  for  radio  tnatru- 


Jullai 


reHldeii 


vice- 


nernl 


■    W.    Ford: 


'    Mfg.    Co..' 
go.  111. 


.    Kostm 


MFG.  CO.— Chicago.   III.  Man- 


LLER 

ilevatlr.=. ,...„      . 

power- transmit  ting  machinery.  Business 
established  1886.  President  and  treasurer 
F.  J.  Welter;  vice-president  and  aalea 
manager.  W.  H.  Kent:  secretary.  A  L. 
Weller;  general  manager,  I,.  A.  Dalton 
Main  office  and  factory.  1820-1856  N.  Koat- 
ner  Ave.,  Chicago,  111.  Branch  offices.  Nere 
York,  N.  T. :  Boston.  Masa. :  Baltimore, 
Md.;  Pittsburgh.  Pa.;  San  Franelaco, 
Calif.:  Salt  Lake  City,  Utah.  Sales  rep- 
reaentatlvea,  F.  J.  Conrad,  219  2nd  Ave., 
West  Cedar  Hapids.  Iowa:  A.  F.  Miller, 
304  2nd  St.,  Jackson.  Mich.;  P.  W.  Ailing, 
Citizens  Bldg..  Cleveland,  Ohio:  C.  M.  Me- 
Farland.  711H  Main  St.,  Dallas,  Tex.; 
Charles  F.  Walther,  Dime  Bank  Bldg., 
Detroit,  Mich. 

WELLINGTON  GLASS  CO.— Cumber- 
land, Md.  Manufacturer  of  illumine  tins 
glassware.  . 

WELLMAN-SEAVER-M  O  RG  A  N  CO. 
TH  E.— Cleveland.  Ohio.  Manufacturer  it 
water  wheels,  electric  mining,  coke-draw- 
ing, rubber  working,  furnace  charging  ma- 
chines, cranes,  hoists,  etc.  Busineas  estab- 
lished 1855.  President  and  general  man- 
ager, E.  S.  Church:  vice-presidents,  S  H 
Pitkin.  George  W:  Burr-ell:  secretary  and 
treasurer.  W.  H.  Co  well:  sales  manager, 
H.  P.  Glldden.  Main  office.  7000  Central 
Ave,,  Cleveland,  Ohio.  Factories.  Cleve- 
land and  Akron,  Ohio.  Branch  offices.  6ZS 
6th  Ave,,  New  York.  N.  Y.:  1237  Race  St  , 
Denver.  Colo.:  302  American  Trust  Bldg., 
Birmingham,  Ala.;  Rialto  Bldg.,  San  Fran- 

WELLS.-Trade  name  for  motor-start- 
Ing  switches  manufactured  by  the  "Wells- 
Morris  Mfg.  Co..  90  2nd  St.,  San  Francisco, 

WELLS-MORRIS  MFG.  CO.— 90  2nd  St 
San  Francisco.  Cal.  Manufacturer  of 
motor -star  ting    switches.        O.    F.    We  Ilia, 

WELLS,  RAILWAY  SIGNAL  BATTERY. 
— Theae  are  wells  used  to  contain  the  bat- 
teries used  in  railroad  signaling,  tf.arge 
concrete  wells,  resembling  a  huge  Jar.  are 
sometlmea  used  for  the  purpose.  They 
Installed    at    the    base    of    signal 


John  McGlntey:  set 
treasurer.  J.  R.  Ober;  sales  manager 
rid™  M»Ino«l™  and  factory,  VarW 
ridge.  Pa.  Branch  offices.  KOI  6th  Ave. 
New  York,   N.   Y.;    1263  Peoples  Gas  Bldg 

TB£,  f.IL;    m2    Dime   Ba°k   BldV     D,' 
troit.   Mich. 

WE  3  T      POINT      BOILER 

WORKS.— 23rd    ft     " — " 

burgh.    Pa.   Manufi 
welding  outfits,  etc 

"J.S_T..    VIRGINIA- KENTUCKY     ASSO- 


TANK 
ota,  Pltts- 
oxyacetylene 


HON    c 


H.     EdW; 


inp'ton 


W.    Va. 


WESTER  N.-Trade     name     for     lighting 

inufactured    by    the     Western 

1221   W.    Madison    St.,    Chl- 


reflei       _ 
Reflector    Co. 

,,WESTERN     APPLIANCE      MFG.     CO— 
""■     '      -     Smith    Bldg..    Seattle.    WasV 
•er  of  electric  ironing  machine.. 
C.    N.    Biggs:    vice-president     T. 
y.    secretary.    C.    M.    Mercer. 
:N     ASSOCIATION    OF     ELEC- 
INSPECTORS. -Organised        in 
membership  Includes  represent- 
or   the    principal    electrical    inspeo- 
jB22 rr '     "grating     In     central 
districts    of    the    United    States. 
nateiy    one-half    of    the    members 

represeni  TmL™^eCtClr8L  tile  other  half 
™F»,if 2?  ""oerwrftera  bureaus.  A  few 
members    from    outside    the    local    territory 

"'" "»   have    been    taken   in 


Manuraet 
President 
H.    Van  a. 


TRICAL 

1905.     The 


Ignited  Statei 


because  of  the  abaence  of 
clatlons  in  other  parts  of  th. 
anrt  Canada.     Membership  is 

",,"v"   "■"'   - "'~      Officers   (or   1921-21 

'    H.     Fen  ton:    firs, 
Frykman;     secon-i 


active  and  associate. 

President.     " 

iresident. 


.    22nd   St. 


the  weld  la  made  by  means  of  molten 
metal.  Electric  welds  are  usually  made 
by  welding  plates  to  the  web  of  the  rail. 
either   by   passing  a   strong   electric   cur- 


afgnala.  or  along  the  track  t 
rent  to  each  block  or  sectlor 

WENDNAGEL   &   CO.— 6«0 

Chicago,    111.      Manufacture-       

power  plants.   Partnership.  William  Wend- 
nagel  and  Eugene  Wendnagel. 

WENZELMAN  MFG.  CO.— Oaleshurg, 
III.  Manufacturer  of  electric  washing  ma- 
chines. 

WESCHE  ELECTRIC  CO.,  B,  A.— 1622- 
28  Vine  St..  Cincinnati.  Ohio.  Manufacturer 

WESCO — Trade  name  for  farm  lighting 
plants  manufactured  by  the  Western  Cable 
A   Light   Co..    Baldwin.    Wis. 

WESEL  MFG.  CO.,  F.— 70  Cranberrv  St., 
Brooklyn,  N,  Y.  Manufacturer  of  motor- 
driven  printing  presses. 

B14 


Blvd..     Chicago,    II; 
Ave   other   member 


.  Boyd,  176  W.  Jackson 
These    officers    with 


ts  of  the  Association  are  to  1m 
lethods  of  controlling  the  elec- 
■I.  to  obtain  and  circulate  in- 
in   the   subject,    to   establish   i 


f  the 


the  v 


k.  Most  of  the  aetlv- 
lon  center  in  the  work 
im  It  tees,    appointed   to 


■f    22    standing    , 

nvestigate   and    I    ,._.. 

ers   at  Interest   to   the   members.     General 
"*•    **°    held    orce    a    year,    usually 
the  last  week  In  January. 
principal  achlevementa  of  the  Asso- 
Helped  to  establish  uniformity 
.  l,«  ,,,Lt-.nretatlon  of  the  National  Elec- 
■ical  Code;   promoted  ordinances   creating 


1 


larger  ci ti- 


ring   dlsti 
i  In  the  c 


nitlated    the    work 

!es  for  theater  wlrli.„ , 

regulation  of  electric  signs;  stimulated 
....  ,. ...  "     * -leal    Inapectoi 


tnlversally 
preparta..' 

Improy-ed 


co-operation   between   

and    electrical    contractors,    public 

nanuf acturers : 


>mpanles  and  electrical 
enlisted  the  co-operation 
the  preparation  of  a  list  of  details  com- 
prising specifications  for  building  wiring; 
reduced  the  electrical  hazard  in  show  win- 
dows to  a  minimum  through  co-operation 
with  display  men  and  window  trimmers: 
Broadened  the  view  of  the  electrical  in- 
spector, stabilising  his  work.  The  Aaso- 
c'atlpti  has  also  given  its  member  a  bet- 
ter understanding  of  the  problems  Involved 
In  Joint  construction  of  pole  lines,  tha 
grounding  of  transformer  secondaries, 
eliminated  substandard  rubber-  covered 
wire  from  the  Middle  West,  focused  atten- 
tion on  public  safety,  Improved  the  manner 
of  handling  elevator  wiring  and  equipment. 
and  helped  to  foster  harmony  In  the  elec- 
trical Industry  in  the  Middle  West. 

WESTERN      CABLE     &     LIGHT     CO.— 
Baldwin.  Wis.     Manufacturer  of  farm  light- 
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ig  plants,  storage  batteries,  lightning  con- 
uctlng  cables,  etc. 

WESTERN  COIL  A  ELECTRICAL  CO. 
-1M  Sth  St.,  Racine.  Wis.  Manufacturer 
'  electro!  heraseu  tic  apparatus.      Business 

anajtar,  John  Wlechers;  vice-president, 
r.  Ralph  E.  Rugh;  secretary  and  treaa- 
«r.  w,  Tumor  Lewis.  Sales  represent  ■ 
Ivt,  Charles  0.  Nelson,  347  Madison  Ave.. 


resters,  rabies,  etc  1  tell  boards.  _  .. 
insmltters.  selective  calling  systems  and 
ler  telephone  equipment.  Business  esta1)- 
hed  1870.  President.  G.  D.  DuBols; 
■e-prealdents,  H.  A.  Halllgan.  W.  P. 
Hey.  A.  L.  Salt,  H.  F.  Albright:  secre- 
cy, G.  C.  Pratt;  treasurer.  J.  W.  John 
m;  general  sales  manager,  F.  A, 
tcham.  Main  office.  195  Broadway,  New 
rk.  N.  Y.  Factory.  Hawthorne,  111. 
inch  offices  and  warehouses,  Providence. 
I.;  Buffalo,  N.  Y.;  Newark,  N.  J.;  New 
ven,  Conn.:  Syracuse.  N.  T.;  Brooklyn, 
Y.;  Baltimore,  Md.;  Youngstown.  Ohio: 
rfolk.  Va.r  Charlotte,  N.  C;  Savannah. 
:  New  Orleans,  La.;  Birmingham.  Ala.; 
ksonvllle,  Flu.;  Indianapolis.  Ind.; 
rid  Rapids,  Mich.:  Milwaukee,  Wis.; 
roll.  Mich.:  Nashville.  Tenn.;  Columbus. 
a:  Duluth.  Minn.:  St.  Paul.  Minn.; 
ttphls.  Tenn.;  Oktahoma  City.  Oltla. : 
iBlon,  Ten.:  Salt  Lake  City,  Utah;  Oak 
I,  Cal.i  Portland.  Ore.:  Spokane.  Wash.: 


Dlsti 
;  Philadelphia,   Pa.: 


:  Atlant 


office 
.  Ga.;  Chlcj 


urgh.    Ph.: 
■cago.  III. 


eland,   Ohio;    _.._. 

.:   Minneapolis,    Minn.;    St.    Loi 

sas   City.   Mo.;    Dallas,   Tex.;    Denver. 

,:   San   Francisco.    Cat.;   Los   Angeles 

Seattle,  Wash. 
KSTfcRN  ELECTRIC  WORKS.— 2' 3 
St.,  Portland.  Ore.  Manufacturer  of 
ches.  switchboards,  pan  el  boards  and 
:h  and  cutout  boxes.  Business  estab- 
d  1900.  Copartnership,  W.  O.  Fouch 
E.  M.  Foucb. 
I8TERN      ELECTRO  •  MECHANICAL 

INC.— 165     2nd     St..     Oakland.    'Cal. 
ifacturer  of  battery  testers. 
iSTERN      FIRE     APPLIANCE     CO.— 
larket  St.,  San  Francisco,  Cal.  Manu- 
re r   of   Are   extinguishers. 
■STERN     IRON    A.    FOUNDRY    CO.— 

1  bar  shears.  President  J.  P.  War- 
vice-president.  F.  J.  Anthony;  sec- 
Henry  Anthony. 

STERN  LUMBER  A  POLE  CO.— 701 
n  Bids;.,  Spokane,  Wash.  Producer 
lar  poles  and  posts.  President.  W. 
avitt:   secretary,  G.  A.  Clark. 


STERN    MACHINER' 


Cal. 


Mai 


-Los   / 


San  Francisco,  Cal.:  Bakerstleld, 
Tucson,  Ariz.;  Phoenix.  Ariz.:  Caai 
>.    Ariz. 

TERN  METAL  MFG.  CO.— El  Paso. 
Manufacturer  of  metal  flumes  fo.' 
purposes.  President,  F.  W.  Sew- 
".  L.  Greg- 


.    Taufenbacl 


TERN  PUMP  CO.— Mollne,  111 
.cturer  of  electric  pumps.  Factor/ 
ort.     Iowa. 

TERN  RADIO  ELECTRIC  CO.- 
lower  St.,  Los  Angeles,  Cal.  Manu- 
-  of  radio  Instruments.  Business 
hen  1919.  President. 
:iieral  manager,  L.  E 
TERN  REFLECTOR  CO.— 1221  W 
i  St..  Chicago,  III.  Manufacturer  ■>• 
reflectors  and  electric  signs.  Co- 
ihlp.    William  A.  Maher  and  F.  M 


ERN  SAFETY  MFQ.  CO.— 24' 
It..  San  Francisco,  Cal.  Manufac 
•      switches,  ■■    " 


hboarde 

Rleker;  vice-  president.  L.  M, 
I:  secretary,  treasurer  and  general 
,    C.    V.    Parker;  sales  manager,  A 

ERN  SCREW  PRODUCTS  CO.— 
Rroadway,  St.  Louis,  Mo.  Manu- 
of  Rears,  screws  and  metal  stamp 
uslness  established  1911.  Pre  si  - 
tin      T.      Soy;    vice-president,     Ferl 


Warner;    -secretary    and    treasurer,     J.    B. 
Miller. 

WESTERN  SOCIETY  OF  ENGINEERS. 
—One  of  the  oldest  engineering  societies 
in  the  United  States,  having  been  organ- 
ized In  Chicago  In  1869.  It  has  a  mem- 
bership of  over  2600,  comprising  engineers 
■-   -"  branches  of  the  profession,  of  whlcn 


In  all 


glneers.      One 


mer)  bv  the  Society  or  Its  several  sections 
Two  of  the  most  active  sections  are  the 
Electrical  Section  and  the  Telephone. 
Telegraph  and  Radio  Section.  The  So- 
ciety concerns  Itiielf  chiefly  with  the  tech- 
nical advancement  of  its  members  and  also 
with  the  promotion  of  engineering  In  gen- 
eral; one  of  Its  most  active  committees 
la  the  Public  Affairs  Committee,  which 
studies  and  reports  on  all  public  matters 
of  an  engineering  character.  The  execu 
live  officers  of  the  Society  for  1921-22  are: 
President.  Charles  H.  MacDowell;  Hr*; 
vice-president.  J.  L.  Hecht;  second  vica- 
presldent,  Frank  F.  Fowie:  third  vice- 
president.  W.  B.  Shapiro;  treasurer,  Home- 
"    '"  — -   -- *-—    E.  S.  Nethercut.    -" 
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Monadnock    Block.    S3    '.. .    ...  

Chicago,  III.  Its  library  and  reading  room, 
as  welt  as  nil  regular  meetings  are  open 
to  the  public. 

WESTERN  TOOL  *  MFC.  CO..  THE.— 
Springfield,  Ohio.  Manufacturer  of  apan- 
~ -■■    -  '    -    "' 3  other  tools.  Presi 


W.  Herbst.  ISO  N.  Dearborn  St.,  Chicago, 
111. 

WE8TINGHOUSE,    G    E  O   R   G    E  .— An 

at  Central  Bridge.  N.  Y..  1846.  and  d'led  in 
New  York  City.  1914.  He  entered  the  ma- 
chine shop  of  his  father,  a  manufacturer 
of  agricultural  Implements,   and  at   the  ag. 


of  IS  designed  a 

rotary  engine.     He  served 

In  the  Union  Am 

iy  In  1962-64.  and  In  1864- 

65    was    anslatan 

engineer   In    the   United 

States   Navy,    af 

er    which    he    studied    ai 

Union    College    f 

or    two   years.      His   first 

invention   was  a 

railroad   frog.   In   1866.    In 

1868   he   In  trod  iii- 

d    the   Westlnghouae   air 

brake.    which   ha 

since   been  developed   to 

a    remarkable    de 

gree   of   efficiency.     It    Is 

generally   acknowledged    to    be    One    of   the 

most    important 

safety    devices   applied    In 

railroading.       In 

18S3.     Mr.     Westinghoute 

m    of    railway    signaling. 

The  Westlnghous 

e  Electric  Co.  wns  organ- 

Ized  In  I88S  and 

thls  grew  into  the  West- 

Inghouae     Electr 

e     &     Mfg.     Co.     in     189'. 

This   company    Is 

one   of  the   largest   elec- 

trlcal    manufacti 

rers    in    the    world.      Thu 

CO.- 


chinery  and  appliances,  the  wldi> 
Its  activities  and  the  blgh  stand 
a  products  are  due  very  largely 
ttraurdinary  organizing  ability  of 
tlnghOuse  and  his  prophetic  ap- 
i    or   the    importance    of   electrical 

MFG. 


ra.  electrical  indicating 

and  recording  Instruments,  control  ap- 
paratus, high-tension  protective  and 
switching  equipment:  cooking,   heating  and 

labor-saving  appliances:    "       "J    <-—■  — 

trial  lightlni 


and   Indus 

lightning  arrest 

hardware:     wiring    devices 

i  lighting  plants:  * 


_nd  other  electrical  equip- 
ment.     Business    established    1886.      Presi- 
dent,   B.    M.    Herr:    vice-presldei "       " 
Osborne^  H_.  ""  ~ 


..    Terry,  H.  D. 

H.    T.    Herr:    secre- 

t  C.    Bennett;    treasurer,    H.    F. 

tlons,  H.  P.  Davis;  vice-president  in 
charge  of  sales.  H.  D  Shute.  Main  office 
East  Pittsburgh.  Pa.  Factories.  Newark. 
N.  J.:  Mansfield.  Ohio:  East  Pittsburgh. 
Pittsburgh.  Derry  and  South  Philadelphia. 
Pa,]  South  Bend,  Ind.  Branch  offices  and 
Candler    Bldg.,      ' "      '■      "- 


121     E.     Baltln 


:    Elite 


Md. 


Mont.:'    Kanawha     National     Bank 

Bldg.,     Charleston,     W.      V«.:      Commercial, 
Bank     Bldg..     Chnrlott. 
Bldg.,    Chicago.    111.:    T 
cinnatl,    Ohio:    Cleveland, 
Ohio;    Exchange    Bldg. 


Bldg.,    Denve 


Va.:     Commercial, 
e.     N.     C;     Conwayl 

'motion   Bldg..   cin-l 

id,    Ohio;    Columbus] 
.    Dsllaa.    Tex.;    Gas! 


Colo. ;    Dime 


Bldg, 

Bldg..     

Kansas   City. 

Los  Angeles, 

New    Orleans,     La,';    Clty~"li 

iSf.W  Y)2rk'  !?'  .y"r  Wldener  Bldg..  Phliadel- 


NafI  Bank 
x.;  Crear-Leshe  Bldg., 
I.  N.  Van  Nuys  Bldg., 
Malson    Blanche    Bldg., 


Union   Bank   Bldg. 

300    N.     Broadway.     St.     umiia      mo 
H&R&2?  S*t'  ■&.***•_«»  Utah; 


1st    National    Bank    Bldg.r  —..    . 
"  '       Alaska  Bldg.,   Seattle,    Wash 

....     „.-_ 'nnati.  Ohio.     District  olllces, 

^,,-^^ji      Bldg.,      Birmingham,      Ala  ■ 

Blueneid,  W.  Vs_;  Rlebold  Bldg.,  Dayton 
Ohio:  60S  Securities  Bldg..  Des  MoCs 
owa;  Alworth  Bldg..  Duluth.  Minn.;  Trac- 

"'m     T"' ■"'     "'-Ig..     Indianapolis;     Ind.; 

'arehouse,  Jacksonville, 
Bldg.,  Joplln.  Mo.;  Paul 
'""'•      '-'  "     Exchange 


Union    ' 


Jones     Bldg..      

Bldg..    Memphis,   Teni 
Bldg..    Mllwauk. 


Wis.;   _ 
Bldg..        Minneapolis. 


i    Life 


Mini 


North  weal 
Chamber 

N.  T.;  University  B..=..  .„._„„,-  .,  : 
Immigration  Bldg..  Tucson,  Ariz  -  Ohio 
Bldg.,  Toledo.  Ohio;  Hibbs  Bldg.,  Wash- 
ington. D.  C;  Miner's  Bank  Bldg.,  Wilkes'- 


.   Pa. 


HNGHOUSE  LAMP 
Manufacturer 
M.     Herr;     vlc< 


CO.— New 
of  lamps, 
-president. 


President,      B. 

Walter    Cary;    __ „.    ,_.     „„11IllJ[l; 

treasurer.    T.    J.    Illlng:    general    manager 

Whaling;     sales     manager.     Eliot 

ofUce,     las     Broadway,     New 

Mlddletown. 

Brooklyn,  N.  T.. 


Held. 

York.      N.      T..       Factor 

Conn.;  New  York,  N.  T.; 

Bloomfleld,  N.  J,;  Milwaukee,    ..,...- 

~  "ich  offices  carrying  stock. 
Atlanta,  Ga.;  138  Federal 
-™,..  -.-ss. :  Conway  Bdg.,  Chfcairo. 
I  W  23rd  St.,  New  York.  N.  Y.; 
Bldg..  Seattle,  Wash.:  Traction 
Cincinnati.  Ohio:  Swetland  Bldg., 
nd.  Ohio:  Cotton  Exchange  .Bldg., 
B]$K..    Philadelphia, 


Candler 


Dallas,    ' 

Pa.;    708    Keith     Bldg.,     _ ^ 

Gas  and  Electric  Bldg..  Denver,  Colo  : 
Dime  Savings  Bank  Bldg.,  Detroit,  Mich.: 
1013  Baltimore  Ave.,  Kansas  City,  Mo  - 
801  Van  Nuys  Bldg..  Los  Angeles.  Cal.; 
Union  National  Bank  Bldg..  Pittsburgh, 
Pa.;  Boatmen's  Bank  Bldg..  St.  Louts. 
Mo.;  Metropolitan  Life  Bldg.,  Minneapolis 
Minn.:  1st  National  Bank  Bldg.,  San 
Francisco.  Cal.;  833  Malson  Blanche  Bldg. 
New  Orleans.  La.  District  offices.  Elli- 
cott  Sq..  Buffalo,  N.  Y.;  Traction  Termi- 
nal Bldg..'  Columbus.  Ohio;  Exchange 
Bldg..     Memphis.     Tenn.;     Majestic     Bldg., 


Milwi 


Wis. 


331      Souther 


Washington.    D.    C. 


whistles,  air  compressor  controllers,  ad 
Justers.  governors,  etc.  Business  estab 
lishcil  1901.  President.  A.  L.  Humphrey: 
vice-presidents,  W.  S.  Bartholomew  and 
C.  A.  Rowan;  secretary.  H.  C.  Tener: 
treasurer,  S.  C.  McConahey;  general  man- 
ager. O.  W.  Wildln:  aoles  manager.  W 
S.  Bartholomew.  Main  office.  Pittsburgh, 
Pa.  Factories,  Wilmerdlng.  Pa,  and  Mil. 
waukee.  Wis.  Branch  offices.  16B  Broad- 
way, New  York.  N.  Y.:  522  Munsey  Bldg., 
Wflshlngton,  D.  C;  200  Westinghoustf 
Bldg.,  Pittsburgh,  Pa.;  827  Railway  Ex- 
change Bldg..  Chicago,  TIL:  634  Endlcott 
Bldg..  St.  Paul.  Minn. ;  702  Tramway 
Bldg..  Denver,  Colo.:  70S  Mclntyrs  Bldg. 
Salt  Lake  City,  Utah;  40  Columbian  Bids. 
112-14  6th  St..  Tooeka.  Kans.;  818  Co- 
lumbus Savings  &  Trust  Bldg.,  Columbus. 
Ohio;  1407  Boatmen's  Bank  Bldg.,  S". 
Louis.  Mo.:  4808  Main  St.,  Houston,  Tex.; 
110  Southern  Pacific  Bldg..  San  Francisco, 
CM.;  Securities  Bltfc.  Seattle.  Wash.;  Pa- 
clflc  Electric  Bldg..  Los  Angeles,   Cal. 

WESTINGMOUSE  UNION  BATTERV 
CO.— Swiss  vale.  Pa.  Manufacturer  of  bat- 
teries for  automotive  Ignition,  lighting  and 
starting,  bouse  lighting,  car  lighting  and 
signal  Installations.  Business  estnblishe.-; 
1920.  President,  D.  F.  Crawford;  vice- 
president  and  general  manager,  T.  R. 
Cook:  secretary  and  treasurer.  T.  3. 
Grubbs:  sales  manager,  T.  A.  Guild. 

WESTON  CELL.— See  Standard  cells. 

WESTON,     EDWARD An    American 

electrical  engineer.  Inventor  and  manufac- 
turer, born  In  London,  England,  185-1. 
After  studying  medicine  In  England,  he 
came  to  the  United  States  in  1870  and  be 
came  .chemist  to  a  nickel-plating  com- 
pany.    He  Improved  the  process  of  n''"' 


ny  Google 


WESTON 
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plating,    made    investigations    in    eitc 

Ity,  and in  1876  established  at  Newarl 
J.,  the  first  factory  devoted  exclusive] 
the  manufacture  of  dynamo -electric 
chines.  He  made  particular  study  ol 
candescent  and  arc  electric  lighting  and 
patented  many  devices  for  both  systems 
notably  an  improved  carbon  filament  for 
incandescent  lamps,  and  a  system  of  high 
power  incandescent  lamps.  In  1888  Dr 
Weston  ^formed^the  Weston  Electrical  In- 

company   was   one   of 


dent   to 

the   first   manufactui 
malned    one 


the    lead  ins;   ones. 
are    an    extensive 

mts   for   elec 


Among  his   in' 

series   of   Improved   ....    ,.._, 

trlcal  measurements  which  have  attained 
International  reputation  for  accuracy  and 
general  efficiency,  also  the  Weston  stand- 
.  ard  cell  which  Is  used  as  a  standard  of 
electromotive  force.  Dr.  Weston  was  one 
of  the  founders  of  the  American  Institute 
of  Electrical  Engineers  of  which  he  Was 
president  In  1888. 

WESTON  ELECTRICAL  INSTRUMENT 
CO.— Waverly  Park,  Newark,  N.  J.  Manu- 
facturer of  electrical  Instruments.  Busi- 
ness established  18S8.  President,  Edward 
Weston;  vice-presidents.  John  R.  Hardin. 
Edward  F.  Weston;  secretary  and  sales 
manager.  Caiion  Brown;  treasurer,  W.  II. 
Yawger;  general  manager.  Edward  F. 
Weston. 

WET  BATTERIES.— See  Batteries,  pri- 
mary,   wet,    closed -circuit;    Batteries,    prl- 

rVET   BATTERY   OR   WET  CELL.— The 
"      '  "lattery.     See  Bat- 

WeT  GALVANIZING.— See  ElectTogal- 
vanlilng. 

WETZLER,  S.— H  Union  Sq..  New  York. 
N.  T.  Manufacturer  of  adjustable  light- 
ing  fixtures. 

WEYERHAEUSER  SALES  CO--Satiu 
point,  .Idaho.  Producer  of  cedar  poles  and 
posts.  L.  S.  Case,  general  manager.  Main 
Office,  Sand  point,  Idaho.  Branch  offices, 
Spokane,  Wash.;  Denver,  Colo.;  St.  "*-"' 
Minn.;  Chicago,  El. 

WHALE  BRAND.— Trade  name  for  angle 
and  globe  valves  manufactured  by  the 
New  Bedford  Valve  Mfg.  Co.,  New  Bed- 
ford. Mass. 

WHALEY  £  CO-  J.  A.— 118  Bth  Ave.. 
New  York,  N.  Y.  Manufacturers  of  port- 
able  electric   lamps,   lamp   shades,   etc. 

WHARTON,  JR.,  &  CO.,  INC.,  WIL- 
LIAM.—Easton,  Pa.  Manufacturers  ol 
special  track  work  for  electric  and  steam 
railroads. 

WHEAT— Trade  name  for  electric  mine 
lamp  manufactured  by  the  Koehler  Mfg. 
Co.,   Marlboro,   Mass. 


Wbeatatoi _ 

Wheats  tone,    portable. 

WHEEL     GUARDS*  CAR See    Guards, 

steel,  street  car. 

WHEEL  GUARDS,  TROLLEY— S  e  e 
Guards,    trolley. 

WHEEL  PIT.— The  chamber  in  which  a 
water  wheel  is  set  in  a  water-power  plant 
Suitable  gates  are  provided  to  separate  it 
from  the  headrace  to  which  It  Is  nor- 
mally connected  by  means  of  the  penstock. 
WHEEL  PRESSES— See  Presses,  car 
wheel,    hydraulic 

WHEEL-TPLT.— Trade  name  for  auto- 
mobile locks  manufactured  by  the  War- 
ner  Electric  Co.,   Muncie,    Ind. 

WHEEL  TRUING  BRAKE  SHOE  CO., 
THE.— 218  Tuxedo  Ave.,  Detroit,  Mich. 
Manufacturer  of  brake  shoes.  President 
and  general   manager,   J.   M.   Griffin. 

WHEELER,    SCHUYLER    SKAATS.— An 
American  inventor,  electrical  engineer  and 
born  at  New  York,  1860.  He 
-*   Friends  Seminary,  Ktble 
>ia  College.     He  left  col- 
lege In  1881  to  become  assistant  electrician 
for  the  Jablochkoff  Electric  Light  Co. 


WHEELS 


appointed  electrician  and  manager  of  the 
C.  &  C.  Electric  Motor  Co.,  the  first  con- 
cern established  tor  the  regular  manufac- 
ture of  electric  motors.  In  1888  he  and 
S2S5%.  C£icker  ^anlsed  the  firm  of 
Crocker  A  Wheeler,  which  was  shortly  in- 
corporated  as  the  Crocker- Wheeler  Motor 
Co.  of  New  York,  and  eventually  ns  the 
Crocker-Wheeler  Co.,  Ampere,  N.  J.,  of 
which  he  has  been  president  since  1889. 
Dr.  Wheeler  haa  been  prominent  In  the  de- 
velopment of  the  electric  motor  and  espe- 
cially in  the  direct  application  of  motors 
to  driving  tools.  He  was  appointed  elec- 
rwLl<*i9l$r  0f  Jf™  Board  of  Electrical 
He  invented  numerous  electrical  and  me- 
chanical devces,  such  as  the  electric  ele- 
™;  ™?trl,°  fire  'ff1"*1  serfes-multlplo 
motor  control,  paralleling;  of  dynamos  etc 
He  received  the  John  Scott  medal  of  the 
Franklin  Institute  in  1904  for  the  Inven- 
tion of  the  electric  fan  in  1886.  In  19(11 
this  country  the  Latimer  Clark  Library, 
the  largest  collection  of  rare  electrical 
books  In  existence,  and  presented  it  to  the 
American  Institute  of  Electrical  Engi- 
neers, forming  the  foundation  of  Its  li- 
bm7  »  thePl'ted  Engineering  Societies 
*%'  f6^  T,°rk  City-  He  w"  President 
■?.*££  V  iuE'  E-  ln  190»-°«  and  was  the 
author  of  the  code  of  professional  ethic* 
hi  IMS  adopted  by  the  A.  I.  E.   B. 

w^HEEf;ER'BALCKE-Tr»de    name    fo 

wood  cooling  towers  manufactured  by  th< 
StSrw,  N°nj.enBer    &    "Wi^wtew   cS 

WHEELER.BARNARD— Trade  nam*. 
IE-  ?£i  cooling  towers  manufactured  by 
SiSt   N.  Cj0nienB'iI  &  Engineering  "- 


manufacturer.  . 

was  educated  a.  _. _.,  ..._.L 

Hall,  and  Columbia  College. 


i      ENGI 
Manufac 


NEER1NG  CO.-Carteret!°N"j   ' 
turer    of    condensing    and    vacui 

"»er    plants.      BusJneBB 
President   and    general 
"""*"  "'—president  ai 
Xnuw!'  traa^raVT1  Tno™--^ 
Main    office   and    factory.    Ca 
"        '     "~   '       ~      sr   Bldg.,  "New   York, 
j*1*, Bidg.%  Chicago. 

Bldg.,  "Pittsburgh! 

Louhj.    Mo.;    901     4th     Nations!    Bank 
"""      '"'-     1718    California 


—it   foi    , 

lished    1891.      ... 

ager,  J.  J.  Brown;  

man^Jl  H-   *   B«w"»i  j™ -*..-■,    «..     ». 

_ ^  „,,"."."  . " .Bo;!t>cli 

Branch    offices, 

N.    Y.;    1st   Natii „,„ 

111;  141  Milk  St..  Boston,  Mass.,  .oiu  ^.im 
SOi   BWf;.    Philadelphia.   Pa.;    1886   Olivj- 

Hlfl„^    r.,f,„v,..„,.      „_   .    lM1^p,eroe    BldK 

Bldg.,     Cincinnati.     ,,,„ 

St..  Denver.  Colb.;  Sheldon  Bldg  Sa" 
Francisco,  Cal.;  318  Atlas  Block  Bldg.. 
Salt  Lake  City.  Utah;  Van  Nuya  Bldg 
^"Angeles,  Cat;  Mutual  Life  Bid! . 
f??ttieJ-.  Wfl»n-;  40S  Commercial  Bank 
Bldg.,  Charlotte.  N.  C;  1101  Henney  Bid*!! 
New  Orleans.  La.:  Srd  National  Bank 
Bldg.,   Atlanta.   Ga. 

WHEELER  MFG.  CO.,  C.  H— Philadel- 
phia, Pa.  Manufacturer  of  electric 
vacuum  pumps,  feed  water  heaters  con- 
densers, etc.     Main  office,  Lehigh  &  Sadtt 

££■*""■  P,1,ll»'IeVehla-  Pa~  Branch  of- 
fices. New  York.  N.  Y.;  Boston,  Mass. 
Chicago.  III.;  Pittsburgh.  Pa.:  Cleveland 
-  "  ".:  New  Orleans.  La. 
Seattle,  Wash. 
DW,HEELER  REFLECTOR  CO— IB'. 
Pearl  St.,  Boston.  Mass.  Manufacturer  of 
reflectors  and  street  lighting  fixtures. 
Business  established  1881.  President,  H. 
C.  Hawks;  treasurer,  Russell  Bun-age. 
Factory,  Burrage,  Mass.  . 

WHEELING  TILE  CO— Wheeling,  W. 
Vs..  Manufacturer  of  electrical  porcelain 
President^ Samuel _  q .  Laughlln;  vlee-presl- 


Buettner  Co.,  The  Charles  H     issu  inns 
RiEl    IP    *&    C'ncinnatlT'c-hio.  '**  "" 

Divine  Bros.   Co..   Utlca,  N.   Y 

Hanson    &    Van    Winkle.    Newark.    N     J 

*«W  Co-  A.  P..  Church  St.  Mati: 
"p^  S»  %■  lT™™eiM«."  -Preniler;'- 
Red  B,"   "Triplex."   "Victory." 

WHEELS,  CABLE  REBL— These  are 
ISxJ" rKe  "heels,  generally  6  ft.  high,  de- 
signed to  hold  any  slie  cable  reel  used  In 
ovcrnead  or  underground  line  construction 
The  wheels  are  provided  with  a  reel  bar 
rLf  _LT  ?h  lB  P'aced  through  the  cable 
5e*L.*nd  SiB0  an  adjustable  tongue  for 
a™wlng,  They  assist  materially  in  han- 
dling heavy  and  bulky  cable  reels. 

Manufacturers; 

Brocklen    Underground    Electrical    Mfg. 

HALLKTT    IRON    WORKS,    Harvey     111 

im.)  (8ee    dtort*J'    »av-    P»*e 

WHEELS,  ELECTRIC  RAILWAY  fit. 
AND     LOCOMOTIV^-Metat'wh'eU   "y 

be  rorged  or  cast  In  one  piece  or  have  hipi 
rf™er"T?nd  removab'e  wearing  rlnu  or 
tlrea.  They  are  further  classified  as  spoke 
wheels  or  plate  wheels,  the  former  betag 
a^rf  SIS  "P0^?""1"1  the  latter  having  a 
o?,t?,Pife  °r  d.Bk  ^hneetlng  the  hub  and 
outer  rim  or  tire.  Railway  wheels  have 
a  radially  projecting  rim  of  metal  along 
called  the  flange.  The  flanges  are  on  th= 
inside  faces  of  the  tires  and  serve  to  pre 
vent  the  wheels  running  off  the  rails  Th= 
tread,  or  portion  of  the  wheel  bearing  on 
the  track  rails,  is  tapered  so  that  tho 
tendency  is  for  the  flanges  of  the  wheels 
in  roiling  along  to  remain  as  far  as  pos- 
sible from  the  sides  of  the  rail  heads  and 
thus  prevent  side  lash  and  excessive  wear 
Wheels  are  forged  in  one  piece  from  alabi 
of   rolled    steel,    c.--*    «-    ----- 


and    fitted    „ 

tire.     Wheels  are „. 

cast  hub,   double   steel  plates   for 


— Buffing     wheels 


18sJ  he  Joined  the  United  States  Electric 
Light  Co.,  but  soon  after  left  it  to  become 
one  of  Edison's  engineering  staff  ln  charge 
of  the  work  at  the  first  station,  18B3,  when 
the  incandescent  light  was  first  intro- 
duced. Dr.  Wheeler  contributed  many  jf 
the  controlling  mechanical  and  electrical 
devices  adopted.  Later  he  erected  the 
station  apparatus  at  Fall  River,  Mass., 
and  Newburgh,  N.  Y.,  where  he  was  sta- 
tioned as  superintendent  of  the  Newburgl. 
Edison  Co.  He  then  became  electrician  of 
the  Hersog  Teleseme  Co.,  and  in  1886  was 


dent   C.  R.  Hubbard;  secretary  and  treas- 
urer.  J.  b.   Youngson. 

WHEELS,      BUFFIl... „s      . 

i  whe?,s  supplied  for  attaching 
ElSiZ.  "£*"■  tnuB  making  an  electrlo 
£!!$£:  <?hiy£re  u,K!d  ^^y  by  electro- 
platers  for  buffing  and  finishing  after  plat- 
Bufilng  wheels  usually  are  made  of 
-"•—  muslin,  canvas,  or  other  fab- 
„...j]st  of  a  large  number  of  lay- 
ers glued  and  tightly  clamped  together 
between  end  plates  so  that  the  edges  of 
l?e8B^d,takB.  *7  JH*  tor  the  buffing:  the 
clamped  set  of  disks  is  called  a  buff  and 
is  ready  to  be  mounted  on  a  spindle  or 
mandrel.  Buffing  wheels  are  also  exten- 
sively used  for  belt  drive  from  a  line 
shaft,  such  as  in  group  drive  by  a  motor 
For  self-contained  electric  buffers,  seo 
Buffers,    electric. 

Manufacturers: 

Bennett -O'Connetl   Co.,    »Rnn    ■     »•- 

St..  Chicago,  Til, 

818 


buff  leather 


one    piece    from 
'  have  hub   and 

wearing   rim    or 
inslBtin*  <- 

jovable  rim  o.   un- 

The  tires  on  built  up  wheels  are  vari- 
ously held  in  position  on  the  centers  such 
as  by  shrinking  on  and  pressing  on  sui* 
™ntI.U^?e^,"*?eured  £y  <»««■«*  arrange: 
ments  of  bolting,   lock  rings,   keys,   etc 

Street-railway  systems  largely  use  one- 
piece  wheels,  either  cast  iron  or  forwri 
steel,  the  east  Iron  wheels  being  generally 
of  the  spoke  type  while  steel  wheels  haw* 
solid  pistes  or  webs.  Locomotive  wheels 
ire  of  two  types,  the  spoke-center  re- 
newable rim,  and  the  solid  one- piece 
wheel.  The  driving  wheels,  requiring 
usually  a  special  center,  are  generally  of 
the  spoke  design,  while  the  guiding  wheels 
are  ot-the  solid  type. 

Manufacturer*: 


Carnegie      Steel      Co..      Carnegie      Bldg. 

Pittsburgh,  Pa. 
Cherry  Tree  Machine  Co.,   Cherry  Tree, 

Fuller -Lehigh   Co.,   Fullerton    Pa- 
Griffin   Wheel   Co.,    N.    Sacramento  Blvd 

4  C  A  N.  W.  Tracks.  Chicago.^! 
Standard  Steel  Works  Co.,  600  N.  Broad 
St.,  Philadelphia.  Pa.  "Standard  " 
T^tXlE,S.i.  El-6CTRIC  VEHICLE  AND 
TRUCK— These  are  wheels  used  on  the 
electrically  operated  passenger  and  com- 
mercial vehicles  and  trucks.  For  pleasure 
cars  either  wooden  or  wire  spoke  wheels 
are  used  while  for  trucks  the  heavy  spokj 


In  general,  these  wheels  correspond  close- 
ly to  those  of  other  types  of  automobiles 
used  for  similar  purposes,  except  that  thu 
rim  Is  adapted  to  the  kinds  of  tires  used 
on  the  electrics. 

Manufacturers; 

navton  Steel  Foundry  Co..  Dayton.  Ohio 

Detroit   Pressed    Steel   Co.,    6660   Mt.   El- 
liott Ave..  Detroit,  Mich.     "Disteel." 
Jones  &  Co. .^  Inc..  Phlneaa,  Newark,   N. 
Warner  Electric  Co.,  Muncie,   Ind 

n,WHEE,^5i'  ,QRIND|NG-~Grlr«ling  wheel, 
are  supplied  for  extensive  use  in  electrlol 
and  other  manufacturing  plants.  The 
.  ,.  .. —    emaiy  or  of  s 

cm-boron  drum 


9c 
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They  ire  furnished  for  mounting  on 
iotor- driven  spindle  on  a  grinding  ma- 
is  or  bench  grinder  or  for  belt  drive, 
y  are  made  In  numerous  grades  on  1 
i  suited  for  the  wide  variety  of  work) 
which  they  are  used.  This  Includes 
;h  or  coarse  grinding  of  castings,  forg- 
.  ale.  fine  grinding  of  surface*,  tools, 
:ry,  etc.;  grinding  before  polishing  and 
iraplatlinr,  etc.  For  the  various  types 
complete  electrically  driven  grinders. 
Grinders,  electric. 
inufictursri: 

irasive  Co.,  James  &  Fraley  9ts..  Phlla- 
lelphl*.  Pa. 
1ME  ABRASIVE  CO..  2221  21  Orchard 

it,  Chicago,  ill.    "Acme." 

Indian   Hanson    &    Winkle    Co.,    Ltd.. 

Lhe,  Toronto,  Ont,  Con. 

stern    Felt    Co.,     Winchester,     Mass. 

■Independence,"    "U    S    A,"     "X    I*" 

'Victors',"   "Pearl,"    "Jewel." 

rdner  Machine    Co..    Belolt,    Wla. 

nson  &  Winkle.   Newark.   N.   J. 

rton   Co.,   Worcester.    Mass.      "Alun- 

um,"  "Crystolon." 

Imanol   Chemical    Products    Co.,    SSS- 

78  W.    Bud  St.,    Chicago,    IU.      "Red- 

les  &  Co.,  H.   A.,    B7   Oliver   St.,    Boa- 
Jii,  Mass.     "Ottoman." 
■  EELS,    POLISH  I  NO.— These     wheel* 
"    Mulshing 

he  cora- 

materlals  used  for  these  wheels  are 
leather  and  Wire.  The  cloth  and 
it  wheels  are  made  up  of  circula- 
rs usually  stitched  together  and  held 
r  by  metal  plates  or  disks  on  the 
of  (he  polisher  when  In  use. 
lufacturera: 

nett-O'Connell  Co..  3600  S.  Morgan 
.,  Chicago,  HI. 

ns  Supply  Co.,  B.   Reed,   21-27  Jack- 
n  St.,  Brooklyn,  N.  Y, 
Milan   Hanson   &   Winkle   Co.,   Ltd.. 
le,   Toronto.  Out.,   Can. 
ne  Bros.  Co.,  Utica,  N.  Y. 
Iner  Machine  Co.,  Belolt,  wis. 
son   &    Winkle.    Newark.    N.    J. 
ning  &  Co.,  A.  P.,  Church  St..  Mata- 
in,    N.    J.      "Eclipse,"    "Monarch." 
'nt  versa!." 

-ELS,  TROLLEY.  —  Small  groovej 
of  cast  copper  with  solid  or  spoke 
I  which  roll  on  the  trolley  wire  and 

the  current  for  the  motor  and  other 
cults.     Trolley  wheels  may  be  from 

Ins.  In  diameter  at  the  groove  and 
stal  Is  of  such  composition  as  to  be 
and  malleable  and  give  reasonably 
sarins  life.  They  run  on  an  axle  car 
i  a  fork-shaped  casting  called  thi 
nd  ate  provided  with  a  bushed  bear 
designed  as  to  require  Infrequent  lu 
in.  The  current  taken  from  the  con 
re  by  the  trolley  wheel  Is  conducted 
L   by    contact   springs   of   high-  — 

:y    metal    that   are   riveted    to    

nd   bear   on   the   hub   faces  of  the 

This  method  is  necessary  in  Order 

ent    as    far   as   possible   pitting      ' 
>Uey     wheel-    axles,     which    rest 
any     considerable     current     pas 

let   Trolley  Harp  Co.,   404  Mitchell 

{..    Springfield,   Ohio.      "Bayonet." 
bis     Machine    Works    &    Msl[eabl> 
Co..  Atlantic  Ave.  &  Chestnnt  St. 
>klyn,  N.  T. 
ic  Materials  Co.,   The,  North  East, 

le     Railway    Equipment    Co., 
way    Ave.,   Cincinnati,   Ohio. 
i   Co..    The.   North  East,   Pa. 
ian    Mfg.    Co.,    Hoisted    St.    A    48th 
Chicago.    111. 

Machine  Shops.  Logan,  W.  Va. 
Ins    Co.,    J.   P..   Box  447,    Gardiner 

3  Trolley  Supply  Co.,  The,  163S  E 

St..    Cleveland,  Ohio. 
al   Electric  Co..  .102  Kanawha  Na- 
1    Bank    Bldg.,  Charleston,   W.   Va 
lonal." 

Co..   R.  !>.,  Pittsburgh.  Pa. 
3R.ASS  CO.,  THE.  Mansfield,  Ohio, 
mine   trolley  wheels  ore  made  of 

bronze,  generously  used.  Users 
-hem    "Double  life  wheels."— Adv. 

Car  Mfg.   Co.,  Ltd.,  Ottawa,  Out.. 

Metal   Works.  163-16*  1st  St..  San 
:I»co.    Cal. 
Irass      'Works,      The,      Kalamaioo. 


CO.,  East  Pittsburgh.  Pa.    (See  display 

adv.    pages  1395-1402.) 
WHICH    WAV.— Trade    name    for    traffic 
directing     signal      manufactured      by      the 
Wright     Traffic     Signal     Co.,     Cincinnati, 


WHIPPERS,  CREAM.- 
pers,   motor-driven. 

WHIRLPOOL.— Trade 


e  Cream  whip- 


_   for  electric 

K  mixers  manufactured  by  the  Haml  - 
.__.  Beach  Mfg.  Co..   1301-39  Rapids  Drive. 

Racine,  wis. 

WHIRLPOOL.— Trade  name  for  electric 
dishwashing  machines  manufactured  by 
the  Whirlpool  Mfg.  Co.,  1629  Chestnut  St.. 
Philadelphia.    Pa. 

..'HIRLPOOL  MFQ.  CO.— 16KB  Chestnu'- 
St„  Philadelphia.  Pa.  Manufacturer  of 
electric  dishwashers. 

HIRLWIND— Trade  name  for  electric 
.e  blowers  manufactured  by  the  Pre- 
mier Emergency  Corp.,  787  3rd  Ave.,  New 
York.  N.  T. 

WHIRLWIND.— Trade  name   for  electric 


WHISPERING,— Trade  name  for  tele- 
phone mouthpieces  manufactured  by  Fred- 
erick A.  Watkins.  666  W.  Washington  SL, 
Chicago.    HI. 

HISPERING  MOUTHPIECE. —  Trade 
)  for  telephone  mouthpiece  manufac- 
tured by  the  Colytt  Laboratories.  665  W. 
Washington  St..  Chicago,  ill. 

WHISTLES,  AIR,  ELECTRIC,  MISCEL- 
LANEOUS.—Electrically  operated  air 
whistles  are  sometimes  used  where  motor- 
driven  or  other  air  compressors  furnish  a 
ready  supply  of  compressed  air  (or  the 
whistle  as  well  as  for  other  purposed. 
Electric  remote  control  for  a  solenoid  - 
operated  whistle  valve  may  then  be  pro- 
vided. In  some  cases  where  the  whist!-; 
Is  to  be  used  quite  frequently  a  special 
motor-driven  blower  may  be  used,  In  which 
case  remote  control  for  the  motor  Is  used 
and  the  valve  dispensed  with.  Aside  from 
their  use  on  high-speed  electric  railways, 
electric  whistles  ore  adapted  for  all  pur- 
poses for  which  steam  whistles  have  been 
used,  such  as  for  starting  and  stopping 
signals.  Are  drills  and  general  fire  alarms, 
hoisting  signals,  program  or  other  spe- 
cial signals,  etc..  that  must  be  heard  over 
on  extensive  plant  area  or  throughout  a 
town.  For  other  types  of  loud-sounding 
signals    see    Sirens,    electric;    Horns,    elec 


AUTOMATIC  ELECTRIC  CO.,  1001  W. 
Van  Buren   St.,  Chicago.  111. 

FEDERAL  KLBCTRIC  CO..  8700  S.  State 
Street,  Chicago.  III.  The  Federal  elec- 
tric siren  with  Its  peculiar  screech  rang- 
ing from  a  rumbling  groan  to  a  pierc- 
ing shriek,  Is  heard  loud  and  clear 
above  ordinary  and   unreliable  slgnali 


Al- 


ways ready  for  Instant  use.  Made  I 
give  long  satisfactory  service.  Made  In 
various  styles  and  sizes  for  both  exteri- 
or and  interior  use.  See  display  adv. 
page  UM.— Adv. 
KLAXON  CO.,  Newark,  N.  J, 
Russell     Electric     Co..     Donbury.     Conn. 

Standard'     Electric      Mfg.      Co.  ,    925-911 
Wrigbtwood    Ave..    Chicago,    Hi. 

WHISTLES,      AIR,      FOR      ELECTRIC 
RAILWAY  CARS   AND    LOCOMOTIVES.— 
Devices   producing   sound   to  warn   of  the 
approach  of  cars  or  trains  and  consisting 
of  brass  tubes  provided  with   suitable    — 
haust  opening   so  designed   that   the 
sage    of    compressed     air    through    t 
causes  a  sound  to  be  emitted.     The 
and  volume  of  the  sound  produced  depend 
on    the   dimensions   of   the   tube,   and  vari- 
ous   operating    conditions    quite    different 
types   of   whistles.     High -speed    operation 
of  cars   or   trains   requires   the   use  of   a 
warning  device  that  is  arrestlve  in  effect 
and    which    can.  be    heard    at    considerable 
distances     and     above     ordinary     noises. 
Through    long;   yews   Of    successful    use   on 
steam    railways,    the    whistle   has   proven 
Itself  the  best  device  for  the  purpose.    " 
Is    therefore    used    in    high-speed    elec 
railway  service.     Whistles  on  electric  < 
being  operated  by  compressed  air  lnsl . 
of  steam,  considerable  skill  Is  required  In 
their   design    In   order    that   the    require- 
ments of  tone  and  carrying  power  can  be 
met  and  at  the  same  time  provide  for  thi 


mical  u 


f  air. 


OHIO      LRASS      CO..      THE,      Mansfield. 

Ohio.     "O-B." 
Westinghouse  Traction  Brake  Co.,  Pltts- 

WHISTLES,       SPEAKING      TUBE.— See 

Speaking  tube   fittings. 

WHISTLES,  STEAM,  ELECTRICALLY 
CONTROLLED.— These  are  standard 
steam  whistles  provided  with  solenoid  or 
electromagnetic  control  of  the  valve.  This 
permits  remote  control  to  be  effected,  also 
automatic  time  control.  For  use  on  steam- 
ers during  fogs  when  fog  signals  must  be 
sounded  at  definite  and  regular  intervals, 
electric  control  Is  especially  advantageous, 
as  it  is  easily  regulated,  entirely  auto- 
matic and  reliable.  Time  switches  can  be 
arranged  to  sound  the  whistle  accurately 
at  the  proper  time  of  starting  and  stopping 
work  In  factories,  mills  and  other  large  in- 
dustrial nonts,  thus  eliminating  the  unreli- 
ability when  this  is  left  to  be  done  by 
hand.  In  other  cases  remote  control  with- 
out tlrnlng  features  proves  advantageous, 
especially  when  the  whistle  Is  located  far 
from  the  point  at  which  control  Is  most 
desirable. 

Manufacturers: 

HOLTZER  -  CABOT   ELECTRIC   CO.. 

THE,  126  Amory  St.,  Boston,  Mass. 
KLAXON  CO.,  Newark,  N.  J. 
Lunkehhelmer  Co.,  The,  Cincinnati,  Ohio. 
WHITAKER     MFQ.    CO.— 409     S.     Gree,i 
St.,    Chicago,    III.      Manufacturer   of    pliers, 
screw   drivers,   spark  plugs  and  wrenches. 
President    and    treasurer,    J.    O.    Whltaker; 
vice-president  and  secretary,  C.  A.  Swan- 
son;  vice-president,  W.  R.  Gillette. 

WH1TALK8.  — Trade  name  for  bowl 
hangers  manufactured  by  the  J.  H.  White 
Mfg.  Co.,  Ill  N.  3rd  SL,  Brooklyn.  N.  T. 
WHITALL  ENGINEERING  CO.,  THE. 
—69  W.  Main  St.,  Waterbury,  Conn. 
Manufacturer  of  circuit  and  fuse  testers. 
President,  Charles  P.  Whltall;  secretary. 
treasurer  and  general  manager,  Paul  S. 
Whltall. 

WHITCOMB  -  BLAISDELL  MACHINE 
TOOL  CD. — Boston.  Mass.  Manufacturer 
of  motor-driven  lathes.  Main  office,  63 
KTanklin  St.,  Boston,  Mass.  Factories, 
Hyde  Park  and  Worcester,  Mass.  Branch 
offices,  New  York,  N.  T.;  Chicago,  111.; 
Cleveland,  Ohio;  Detroit,  Mich.;  Indian- 
apolis,  ind. ;   Worcester,   Mass. 

WHITE  AND  WHITE  ROTARY .— TradJ 
name  for  electric  sewing  machines  manu- 
factured by  the  White  Sewing  Machine 
Co..  7821  at.  Clair  Ave.,  Cleveland,  Ohio. 
WHITE  CO.,  H.  O — North  Bennington. 
Vt.  Manufacturer  of  electrical  post  card 
projectors.  President,  Hawley  C.  White, 
vice-president  and  treasurer,  Harrie  C. 
White;  secretary,  Clarence  C.  White.  Main 
office  and  factory.  North  Bennington,  Vt. 
Branch  offices.  New  York,  N.  Y.;  San 
Francisco.  Cal. 

WHITE  CO.,  THE  L.  A  I,  J— 14S  Perry 
St..  Buffalo,  N.  Y,  Manufacturer  of  line- 
men's axes,  knives,  etc.  Business  estab- 
lished 1827.  President  W.  S.  Walls;  vice- 
president,  John  W.  Van  Allen;  secretary, 
Frank  H.  Hamilton:  treasurer,  R.  ".i. 
Thompson. 

WHITE  CO.,  THE  O.  C— 17-21  Hermon 
St.,  Worcester,  Mass.  Manufacturer  of 
lighting  fixtures  and  portable  electric 
lamps.  Business  established  1893.  Presi- 
dent and  treasurer.  Otla  C.  White.  Sales 
representatives,  Frederick  Rail,  98  Murray 
St,  New  York,  N.  Y.;  William  P.  Crockett 
Co.,  411  8.  Jefferson  St.,  Chicago,  111. 

WHITE  CROSS.— Trade  name  for  elec- 
tric household  appliances  manufactured 
by  the  Lindstrom.  Smith  Co.,  32U-3238  W. 
Lake  St.,  Chicago,  111. 

WHITE  DIAMOND.— Trade  name  for 
metallic  shade  manufactured  by  the  J.  H. 
White  Mfg.  Co..  Ill  N.  3rd  SL.  Brooklyn, 
N.  Y. 

WHITE  ELECTRICAL  SUPPLY  CO.,  T. 
C— 1123  Pine  St.,  St.  Louis.  Mo.  Manufac- 
turer of  Insulators.  Established  1914 
President  treasurer  and  general  manager, 
W  H.  White;  vice-president,  E.  T.  White: 
secretary  and  sales  manager,  O.  K.  White. 
Sales  representative,  American  Manufac- 
turers Agency,  208  N.  Wells  St.,  Chicago, 
111. 

WHITE  HOPE.— Trade  name  for  photo- 
engravers'  lamp  manufactured  by  the  New 
York  Engravers*  Supply,  230-234  W.  17th 
St.,  New  York,  N.  Y. 

WHITE  LEAD.— A  baslo  carbonate  of 
lead,  approximately  the  composition 
2PbCO,.Pb(OH)i.      It   is   Widely      "   " 
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white  paint  and  In  making  tight  Joint). 
especially  In  piping  and  pipe  fittings.  It 
may  be  manufactured  eiectrolytlcally  by 
anodic  oxidation  of  lead  in  a  sodium  car- 
bonate    solution     In    accordance    with    th. 


1.5%    i  

m    chlorate   and    20% 

-._    ._    electrolysed    with    a 

mode   and   a  hard    lead   cathode, 
irrent  density  of  about   0.5  amp. 
m.      Carbon    dioxide    la    passed 
through    the    solution    to_replace    that    " 
moved  by  the  "~~ 


ixture   of   8 


falls 


land     : 


The  anode 


of  the   cell. 


irfac 


WHITE    LIGHT.— Trade    name    for 

matching  lamps  manufactured  by  the 

York    Engravers'    Supply.    230-234    W.    17tn 


.    New   York,    N.    T. 
WHITE    LILY.— Trade   name   for  elec 

ashing     machine 


„ _.ianufactured    by 

White  Lily  Mfg.  Co.,   Davenport,  Iowa. 

WHITE  LILY  OE  LUXE.— Trade  nun 
tured  by  the  White  Lily  Mfg.  Co.,  Daven 

WHITE      LILY      MFG.     CO.— Davenport 

Iowa.  Manufacturer  of  electric  washing 
machines.  President  and  general  man- 
ager. Bam  T  White:  vice-presidents.  W 
R.  Weir  and  Hick  K  Lane,  secretary,  A 
T  Blakemore  treasurer.  Charles  H.  Tap- 
pert:   sales   manager.   Sam   J    White. 

WHITE  MFO.  CO.,  J.  H— 111  N.  3rd 
St.,  Brooklyn.  N  Y  Manufacturer  of 
lighting  fixtures,  fixture  fittings  and  parts, 
lighting  reflector!  metal  stampings  etc. 
Business  established  1899.  President, 
vice-president      (       '  -   '      -—"•"■- 

Frank   H.  White 

Walter  B.  Kahns. 

WHITE   MFG.  CO.,  THE  S.  S. 

phla.    Pa.     Manufacturer  of  elec 


.    H.    B.    White 


trie  dental 

ir«hed*«44.  "pr^sFdent.  Prank  H.  Taylor: 
vice-president,  Dr.  B.  C.  Kirk:  secretary 
K  L.  Vatll:  treasurer,  T.  E.  Hlnkson. 
commercial  manager.  R.  O  Bailey  Main 
office  Sll  S.  12th  St..  Philadelphia.  Pa. 
Factories,  Princess  Bay.  Staten  Island. 
N  Y.;  Frankford.  Philadelphis.  Pn,  Brunei 
offices  and  warehouses.  Grant  HtrfE..  At- 
lanta, Ga.:  120  Boylaton  St..  Boston. 
Mam  ■  '  Union  So..  West.  New  York.  N.  Y. 
3BB  Fulton  St..  Brooklyn  N.Y.:  104  S. 
Michigan  Ave..  Chicago,  111.;  331  Madison 
Ave  New  York  N.  Y.;  12th  ft  Broadway. 
Oakiand.  Cal.;  136  Stockton  St..  San  Fran- 
claco.   Cal. 

WHITE  OPAL— Trade  name  for  nitro- 
gen lamps  manufactured  by  the  Lnloi 
Lamp  Co.,   Union  Hill.    N.   J. 

WHITE  SEAL.— Trade  name  for  toI 
packings  manufactured  hy  the  Dominion 
A-besto*  ft  Rubber  Corp..  154  Nassau  Si. 
New  York,  N.  T. 

WHITE  SEWING  MACHINE  CO.— 7821 
St.  Clair  Ave..  Cleveland.  Ohio.  Manufac- 
turer of  electric  sewing  machines.  Presi- 
dent and  general  manager,  WAW'aCh|fi; 
gers-  treasurer.  J.  C.  Sanderson.  Fac- 
tories,  Cleveland.   Ohio;   Guelph,  Ont.,  Can. 

WHITE  STAR.— Trade  name  for  valves 
manufactured  by  the  William  Powell  Co., 
Cincinnati,   Ohio. 

WHITE  STEEL  SANITARY  FURNI- 
TURE CO.— Grand  Rapids.  Mich.  Manu- 
facturer of  electrically  lighted  shavlnt,' 
mirrors. 

WHITE-STOKES  CO.,  INC.— 160  W, 
Lake  St..  Chicago.  III.  Manufacturer  of 
motor-driven  cream  whlppers.  President. 
H.  O.  Stokes;  vice-president  and  treas- 
urer. H.  W.  ChamberlHln;  secretary.  C.  A. 
White;  sales  manager.   M.   E.  Watson. 

WHITE  WAY.— Trade  name  for  electric 
washing  machine  manufactured  by  the 
White   Lliy  Mfg.  Co..   Davenport,   Iowa, 

WHITELITE  ELECTRIC  CO.-36S-7U 
Broome  St.,  New  York.  N.  Y.  Manufac- 
turer of  Incandescent  lamps.  Business  es- 
tablished 1914.  Factories,  New  York,  N. 
Y..  and  Hoboken,   N.  J. 

WHITINO  CELL.— An  electrolytic  cell 
for  the  production  of  alkali  and  chlorine 
from  brine  solution,  using  a  mercury  ca- 
thode with  automatic  Intermittent  removal 
of  the   BOdJum   amalgam    from  the   cell. 

WHITING  CO..  INC.,  H.  S.— 104  E.  slat 
St..  New  York.  N.  Y.  Manufacturer  of 
lighting  fixtures.  color-matching  lamp* 
and  lighting  reflectors.  President  an.l 
H.  S.  Whiting;  vice-president 
■tary,  N.  J.   Pea  body. 


i   FOUNDRY   EQUIPMENT  CO. 
til.       Manufacturer    of    electric 
foundry 


President  and  treasurer.  J.  H.  Whiting; 
secretary,  T.  B.  Hammond;  general  man- 
ager. B.  H.  Whiting:  sales  manager.  R.  H 
Bourne.  Main  office.  Harvey.  Ill,  Branch 
offices.  570  Penobscot  Bldg.,  Detroit,  Mich  , 
122t  Fulton  Bldg.,  Pittsburgh,  Pa.;  140  i>. 
Dearborn  St..  Chicago.  III.  Sales  repre- 
sentatives, Seeger  Machine  Tool  Co..  At- 
lanta,.Ga.;  Wonham.  Bates  &  Goode,  Inc., 
Boston,  Mass.;  Manufacturers  Selling 
Agency,  Birmingham.  Ala.;  R.  J.  Thomas. 
Cleveland,  Ohio:  S.  G.  Elbe.  Denver,  Colo  , 
Eccles  &  Smith,  Los  Angeles,  Cal.,  Port- 
land. Ore.,  San  Francisco,  Cal.;  Dominion 
Foundry  Supply  Co.,  Montreal.  Que.,  Can. 
Toronto,  Ont..  Can.;  S.  It.  Vnnderbeek, 
Philadelphia.  !■«.;  H.  B.  Wilson  Co..  St 
Louis.  Mo.:  F.  E.  Arnold.  Salt  Lake  City, 
Utah;  W.  R.  Hendrey  &  Co.,  Seattl", 
Wash.;  Robinson,  Cary  A  Sands,  St.  Paul. 
Minn.:  B.  C.  Equipment  Co.,  Vancouver, 
B.   C.   Can.;    H.    A,   Glllls.   Wash!: 


.  Bates 


oode.   1 
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tery  Place,  New  York.   N.  Y. 

WHJTLOCK  COIL  PIPE  CO.— Hartford 
Conn.  Manufacturer  of  evaporators,  feed 
water  heaters,  condensers,  high -pressure 
pipes,  etc.  President.  C.  E.  Beach;  sec- 
retary and   treasurer.   J.    L.   Goodwin. 

WHI.TLOCK    MFG.   CO..   THE— 1601    W. 

112th    St.,    Cleveland.    Ohio,      ManufE. 

□f    belt     dressing     and     Illuminated     house 
numbers.      Business    established    1908, 

WHITMAN  ft  BARNES  MFG.  CO.— 
Akron,  Ohio.  Manufacturer  of  twist  dr"1 
reamers,  drop  forgings  and  wrenc) 
Business  established  1854.  Factories.  . 
ran.  Ohio;  Chicago,  III.;  St.  Catharlt 
Ont.,  Can. 

HITNEY,  WILLIS  R.— A  noted  t 
icmiat  and  physicist,  born 
N.  Y..  1868.  Directly 
graduation  from  Massachusetts  Institute 
of  Technology  in  1890,  he  became  1 
structor  In  chemistry  at  this  instltu 
Two  years  later  he  went  to  Germany 
take  up  graduate  studies  at  the  Unlvers 
of  Leipzig,  from  which  In  1B94  he  recelv 
the  degree  Ph.  D.  He  then  resumed  1 
former  Inatructorahlp  trl  M.  I.  T.,  where 
1000  he  was  advanced 


■v    of    the    Gei._._ 

Electric    Co.,    at    Schenectady.    N.    Y.,    Jf 
Which   be   has  remained  the  head  cont' 
ousty.      This   laboratory    Is    believed    fc 
the    largest    and    best    equipped    labors 


inducted    the    original 


;    the    < 


cal   n 


unties 


and 


ments  or  this 
under  Dr.  Whitney's  direction  have  beer, 
the  production  of  squirted  tungsten  lamp 
filaments,  the  later  production  of  drawn- 
wire  tungsten  filaments  of  much  mor? 
rugged  type,  the  development  of  the  gas- 
fllted  tungsten  lamp  with  greatly  en- 
hanced efficiency,  low-tension  and  high- 
tension  types  of  electron- tube  rectifiers. 
Improved  forma  of  X-ray  tubes,  etc.  Since 
1915  Dr.  Whitney  has  been  a  member  of 
the  Consulting  Board  of  she  United  States 
Navy  and  Is  a  very  active  member  of  the 
National  Research  Council.  Tn  1910  he 
was  president  of  the  American  Chemical 
Society  and  In  1311  of  the  American  Elec- 
trochemical Society.  In  1916  he  ns 
awarded  the  Wlllard  GIbbs  Medal  by  the 
former  organisation. 

WHITNEY  ft  SON,  INC.,  BAXTER  D.— 
Wlnchendon.  Mass.  Manufacturer  of  mo- 
tor-driven wood  shapers,  saw  bench. 
Planers,    boring    ,--■-'  ~ 


manager.  R.  P.  Emery.  Main  office  an  1 
factory.  Wlnchendon,  Mass.  Branch  of- 
fices, New  York.  N.  Y.;  Greensboro,  N.  C. 
WHITNEY  CO.,  F.  E.— 66  Sudbury  St., 
BoBton,  Mass.  Manufacturer  of  electric 
organ     blowers     and     Ice     cream     freezers 


WHITTINGHAM.— Trade  name  for  mo- 
tor starters  manufactured  hy  the  Auto- 
matic   Switch    Co..     154    Grand     St.,     New 


Wu,CKJjS  B,OIL6R  CO.,  THE.-Saginaw, 
Ich.  Manufacturer  of  boilers  for  power 
tabllshed  1908.  Presl- 
s:  vice-president  and 
C,  Fisher:  secretsry. 
' "      '     ""ickes. 


linn 


W.    J. 


P.    H.    P*yi_..    ...    ..     .      ..,,.„, 

Main  office  and  factory,  602  N.  Water  S 
Saginaw.  Mich,  Branch  offices,  171S  Wes" 
Street  Bldg.,  New  York.  N.  T.:  70  W 
Monroe  St..  Chicago,  III.;  1218  Emplr- 
Btdg..  Pittsburgh.  Pa.:  1110  Penobscot 
Bldg..  Detroit.  Mich.;  738  Henrv  Bids. 
Seattle.  Wash.;  E01  Devonshire  St..  Bo.- 
ton.  Mass.  Sales  representatives.  Baumes- 
McDevftt  Machinery  Co..  St.  Louis.  Mo.; 
George  F.  Day  &  Son.  402  Rtalto  Bldg.. 
San  Francisco,  Cal.:  Carpenter  ft  Hlllman 
Birmingham,   Ala. 

W1CKES  BROS.— 512  N.  Water  St., 
Saginaw,  Mich.  Manufacturer  of  electric 
hlueprtnting  machines.  Branch  office,  738 
White-Henry  Bldg.,  Seattle.  Wash. 

WICKWIRE  BROS — Cortland.  N  Y. 
Manufacturer  of  wire  rods.  Business  es- 
tablished 1873.  President,  C.  C.  Wick- 
wire;  vice-president,  A.  F.  Stllson:  secre- 
tary,   F.    R.    Wlckwire:    treasurer.    E.    Slil- 

WICKWIRE  SPENCER  STEEL  CORP, 

—Worcester.  Mass.  Manufacturer  of  wire 
rope  clips,  machinery  guards,  guy  clamps, 
wire  rods.  etc.  Main  office.  Worcester. 
Mass.  Branch  office.  Buffalo,  N.  Y.  Dis- 
trict offices.  256  Franklin  St..  Boston, 
Mass.:  120  Broadway,  New  York.  N.  Y: 
237  N.  6th  St.,  Philadelphia.  Pa.:  Book 
Bldg.,  Detroit.  Mich.:  33  W.  Austin  Ave. 
Chicago.  III.;  429  Mayo  Bldg.,  Tulsa.  Okla.; 
Ill   Townsend  St..   San  Francisco.  Cal. 

WIEDERHOLDT  CONSTRUCTION  CO. 
—Bank  of  Commerce,  St.  Louis.  Mo. 
Manufacturer   of   power   plant   chimneys. 

WIESE  ELECTRICAL  APPLIANCE 
CO.— Milwaukee.  Wis,  Manufacturer  of 
electric  cigar  lighters,   etc. 

for  platinum   anl 


BilVC 


contact  p 


i,  shee 


rk.  N.  J. 
WILCOX.— Trade    name    for    r 

Taph    and    telephone    apparatus 
ured    by    the    Wlleo       -    ' 


Ho    I 


lufu.-- 


131  8.  Falrview  Ave..  Lansing."  Mich. 

WILCOX  LABORATORIES.  INC.,  THE. 
—131  S.  Falrview  Ave..  Lansing.  Mich 
Manufacturer  of  radio  telegraph  and  tele- 
phone    apparatus.        Business      established 


«=vj,l,.r- 


H-ral 


Chester     M.     Wilcox;  .      . 

sales    manager,    Leslie    G.    Wonch;     . 
tary  and  treasurer.  Bessie  B.   Wilcox 


,nl 


thode    compartment    for    decomposition. 

WILDMAN  MFG.  CO.— Norrlstown,  Pa. 
Manufacturer  of  electric  cloth  cutting  ma- 
chines.     President.    F.    B.    Wildman:    viee- 


or  electrically 

_    manufactured 

by   the   Mine   ft   Smelter   Supply   Co..    Den- 

WILGO-— Trade  name  for  toy  telegrarh 

sets,  motors,  etc..  manufactured  by  the 
Wilcox  Laboratories.  Inc.,  131  S.  Falrview 
Ave,.  Lansing.  Mich. 

WILKINSON  CO.,  WILLIAM  H—  Weft 
Medway,  Mass.  Manufacturer  of  oiling 
devices   and    oil    cups.      John    Shury.    sales 

WILL  ft  BAUMER  CO.— Syracuse.  N 
Y.  Manufacturer  of  lamp  shades,  bees- 
wax, etc.  Main  office,  Syracuse.  N.  Y. 
Branch  offices.  New  York.  N.  Y.;  Boston. 
Mass.;    Chicago.    III. 

WILLARD.— Trade  name  for  storair? 
batteries  manufactured  by  the  Wlllard 
~-    -age    Battery   Co..    240-286   E.    131st   St 


Cleveland.    Ohio.      Manufactur..    _.    _,. 
batteries.      President   T.    A.    Wlllard: 


nd      treasurer.      H.      J 

_ __   and   factory,   246-2X5   fc. 

131st   St.,  Cleveland.   Ohio.      Branch   office*. 
~    Wabash   Ave..   Chl- 


Atlanta.   Ga.; 
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:o,  ill.;  2028  Jackson  St..  Dallas,  Tex.-. 
trolt,  Mich.;  26  W.  11th  St..  Indian- 
ills,  Ind.;  36-40  S.  10th  St..  Mlnne- 
illa,  Minn.:  418-20  W.  125th  St,  New 
k.  N.  ?.;  USO  Bush  St..  San  Francisco, 
.;  Chester  Ave.  &  E.  23rd;  St.,  Cleve- 
d.  Ohio. 

/H.L.COX  A  GIBBS  SEWING  MA- 
INE CO,— New  York,  N.  T.  Manufac- 
Presl- 


,    J.    Family; 


,  Swart,  Main  office,  6S8  Broadway, 
r  "York.  N.  T.  Branch  offices.  121  N. 
i»rf  St.,  Baltimore,  Md.;  363  Boylstnn 
Boston.  Mass.;  218  Livingston  St., 
okiyn,  N.  Y.;  121  N.  Wabash  Ave., 
ngo.  ill:  213  W.  9th  St.,  Los  An- 
s.  Col.;   21   Academy    St..    Newark,    N. 

1709    Chestnut    St..    Philadelphia,    Fa.; 

Suiter  St.,   San-  Francisco.    Cal.;    209 
10th  St..  St.  Louis,  Mo.;  Fulton  ft  «ft 
.  Troy.  N.  Y. 
I L  LEV.— Trade    name    for    electrically 


.  Elec 


c  Co., 


W.  Main  St.,  Louisville.  Ky. 
ILLEY    CO.,    INC.,    THE.— 1222    Rao 
Philadelphia.     Fa,       Manufacturer     o 

.   I.   F.  Wllley:   secretary,   D.   H.   Burl 
orles,  Columbia.   Pa.;   South   WHdham 


ihed   1916.     Partnership,   F.  W.   Wlllty 
F.  L.  Wray. 

LLIAMS.— Trade     name     for     electric 
mufactured    by    the    Eiec- 


I   Refrigerating   t .. 
Mew  York,  N.   Y. 
LLIAMS.— T  r  a  d  e 


fact 


Crusher     ft 
ladway,    St.    Louis,    Mo, 
DAMS — T  r  a  d  e     name     for     pipe 
ing    machines    manufactured    by    the 
is  Tool  Corp.,   Erie,   Pa. 
LIAMS. — Trade    name    for   valve* 
a  by  the  D.  T.  Williams  Valve 


"iin'iiu 


.   Ohio. 


-  LIAMS  A  CO.— 901-37  Pennsylvanit 
Pittsburgh.  Pa-  Manufacturers  c. 
rods,  Ingots,  etc. 
.LIAMS  dV  CO.,  C.  K— Eastern.  Fa 
acturers  of  powdered  aoapstonc 
President 


111am 


tary.   Ja. 


s  B.   Ncal. 


LIAMS  A  CO.,  J.  H.— Buffalo,  N. 
acturers  of  wrenches,  vises  mi 
tools.  President.  J.  Harvey  Wit 
vice- president,  A.  D.  Armltagc 
iry  and  treasurer.  William  A.  Wat 
Executive  office.  187  Richards  St. 
ytl,  N.  Y.  General  office,  187  Vul 
..  BufTalo.  N,  Y,  Factories,  Brook 
Y.;  Chicago.  III.;  Buffalo,  N.  Y. 
harlnes.  Ont.,  Can.  District  omces 
120th  St.,  Chicago.  Ill,;  187  Thor 
..  St.  Catharines,  Ont.,  Can.:  IS 
md  BUlg.,  Detroit.  Mich. ;  Monad 
Idg-..    San    Francisco,  Cat. 


ueprlntlng  machines.  X-ray  ap- 
creoptlcon  and  projection  equip 
laboratory    supplies.       Buslnem 


(-president,     Wllltai 


.  Peter 


AMS  CRUSHER  A  PULVERIZEF 
Louis.  Mo.  Manufacturer  of  coa 
Business  established  1871.  Presl 
F.  Williams;  vice-president.  Hoy 
i;  secretary  and  treasurer,  George 
111.  Main  office  and  factory,  2701 
[way,  St.  Louis,  Ho.  Branch  of- 
an  FVanclBCO,  Cal. ;  Old  Colon) 
ilcago.  111.;  New  York.  N.  Y. 
AMS  CYPRESS  CO.,  LTD.,  F.  B 
on.  La.  Producer  of  crossarrrrB 
pins  and  poles.  President.  F.  B 
'     -'president,   **     "     ""■" 


nnrt 


jrer,    L.    K. 


WILLIAMS  FOUNDRY  A  MACHINE  CO. 
— 58-66  Cherry  St..  Akron,  Ohio.  Manufac- 
turer of  friction  clutches.  Business  estab- 
lished 1884.  President  and  general  man- 
ager. F.  E.  Holcomb;  vice-president,  S.  F. 
Ziliox:  secretary  and  salea  manager.  Wil- 
liam J.  Slater;  treasurer,  G.  C.  Diet*. 

WILLIAMS,  FRED  M.— 919  E.  13th  St, 
Brooklyn,  N.  Y.  Manufacturer  of  screw 
and  bolt  head   sealing  cement. 

WILLIAMS  MFO.  CO.,  INC 125  W.  3Sth 

St..  Los  Angeles,  Cal.  Manufacturer  of 
spotlights.    E.  R.  Millar,  general  manager 

WILLIAMS  PATENT  CRUSHER  4J 
PULVERIZER  CO.— St.  Louis.  Mo.  Man- 
ufacturer of  coal  crushers  and  pulverisers. 
Business  established  1895.  President.  Mil- 
ton F.  Williams;  secretary  and  treasurer. 
George  F.  Cottrill:  sales  manager,  M.  J. 
Williams:  general  manager,  A.  F.  Williams. 
Main  office.  St.  Louis,  Mo.  Branch  offices, 
Old  Colony  Bldg.,  Chicago.  III.:  New  York. 
N.  Y.:  Philadelphia.  Pa.;  Richmond.  Va.; 
Cleveland,  Ohio;  Detroit,  Mich.:  San  Fran- 
cisco,  Cal. 

WILLIAMS  RE-LART  LAMP  CO.— 426  S. 
Throop  St.,  Chicago.  111.  Manufacturer  of 
portable  lamps  and  lamp  shades.  Busi- 
ness established  1917.  President  and  treas- 
urer, H.  A.  Williams;  vice-president. 
Frances  Smulski:  secretary,  Philip  Sultan, 
general  manager.  O.  W.  Nelson;  sales  man- 
ager, R.  C.  Streeter.  Sales  representatives. 
G.  Spindler  &  Son.  430  Ryan  Bldg..  St.  Paul. 
Minn.;  R.  C.  Streeter.  115  N*.  Monroe  St.. 
Ifuncje,  Ind.;  Kaufman  Co..  327  W.  2nd 
St..  Los  Angeles,  Cal.;  George  Borgefeldt 
&  Co.,  16th  4  Irving  Sta.,  New  York.  N. 
Y. 

WILLIAMS  TOOL  CORP.— Erie,  Pa. 
Manufacturer  of  pipe  threading  machines. 
President,  Horace  W.  Davis;  vice-pres- 
ident, Leslie  S.  Hall;  secretary  and  treas- 
urer. Kenneth  H.  Ciapp.  Factories.  Erie. 
Pa.;  Brantford,  Ont..  Can.  Branch  omces. 
5$  Pine  St..  New  York,  N.  Y.;  Brantford 
Ont.,   Can. 

WILLIAMS  VALVE  CO.,  THE  D.  T.— 
Cincinnati.  Ohio.  Manufacturer  of  steam 
traps  and  separators  and  other  steam 
specialties.  President,  Robert  E.  Mullane: 
vice-president.  Frank  X.  Fund;  secretary. 
A.     G.     Muhlhauscr;     treasurer.     Harry     T. 

WILLIAMSBURG    FLINT    GLASS    CO — 
260  Boerum  St..  New  York,  N.  Y    " 
turer  of   Illuminating   glassware 

WILLIAMSON     A.     CO..      R.     -' 

Chicago,    III.      Manufac* 
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W1LLSON  OOOOLES,  INC.— Reading, 
Fa.  Manufacturer  of  goggles  for  all  pur- 
poses. Main  office  and  factory,  Heading. 
Pa,  Branch  offices.  Bush  Terminal  Sales 
Bldg..  New  York,  N.  Y.;  Magee  Bids., 
Pittsburgh.  Pa,;  Mailers  Bldg..  Chicago. 
111.;  Sachs  Bldg..  San  Francisco.  Cal.;  23 
Scott  St.,  Toronto.  Ont,  Can. 

Willys    light    division    of    the 

ELECTRIC      AUTOLITE      CORP— Toledo. 

Ohio.  Manufacturer  of  farm  lighting  anl 
power  plants.  President,  C.  O.  Mfnlger- 
vice-president.  A.  E.  Buchenberg;  treas- 
urer. J.  H.  Housholder;  sales  manager.  W. 
H.    Roberts. 

WILMARTH  CO.,  T.  W.— 227-229  W. 
Huron  'St..  Chicago.  III.  Manufacturer  uf 
lighting  fixtures.  President, 
more:  secretary.  W.  E,  Jo 
Louis  McDonald. 

WILMARTH  8HOW  CASE  CO.— Grand 
Rapids,  Mich.  Manufacturer  of  showcases, 
etc.  for  stores.  President  and  general 
manager.  O,  B.  Wtlmarth; 
sales  manager.  Edmund  Mi 
H.  C.  Wilmarth.  Main  office  and  factory. 
1544  Jefferson  Ave..  Grand  Rapids,  Mich. 
Branch  offices,  45  W.  a9th  St..  New  York. 
N.  Y.;  809  Chamber  of  Commerce.  Pitts- 
burgh, Pa.;  1642  Arapahoe  St..  Denver, 
Colo.:  123  N.  13th  St.,  Philadelphia.  Pa.; 
18  E.  I3rd  St..  Savannah,  Oa.:  99  Chauncy 
St.,  Boston.  Mass.;  166  Kinsey  Ave.,  Cin- 
cinnati. Ohio;  212  Terry  Bldg..  Roanoke, 
Va.;  1230  Majeatlc  Bldg..  Detroit,  Mich.: 
1116   Washington   Ave..   St.   Louis.   Mo. 

WILMINGTON  FIBRE  SPECIALTY  CO. 
—Wilmington,  Del.  Manufacturer  of  flb.ir 
sheets,  rods,  tubes  and  other  fiber  prod- 
ucts. Main  office.  Wilmington.  Del.  Mills. 
New  Castle.  Del.  Branch  offices.  New 
York,  N.  Y.;  Chicago,  III.;   Detroit,  Mich.; 

*19 


Cleveland,  Ohio;  San  Francisco,  Cal.;  St. 
Paul,  Minn.;  Cincinnati,  Ohio;  St.  Louis. 
Mo.;  Boston,  Maas.;  Milwaukee,  Wia.; 
Toronto.   Ont.,   Can. 

WILSON  AND  WILSON  ROTARY.-. 
Trade  name  for  motor-driven  sewing  ma- 
chines manufactured  by  the  A.  G.  Mason 
Mfg.  Co.,  7817  St.  Clair  Ave..  N.  E.,  Cleve- 
land. Ohio. 

WILSON,  MRS.  CATHERINE  V.— 541 
Virginia    Park,    Detroit.    Mich.       Manufac- 

T  of  stands  for  electric  pressing  Irons. 

neas  established  1319.  Faclory,  Toledo. 
Ohio. 

WILSON  CO.,  THE  H.  A.— 97  Chestnut 
St..  Newark.  N.  J.  Refiner  and  worker 
of  (told,  platinum  and  silver  and  manu  ac- 
turer  of  thermostatic  metal  and  other 
welded  bl-metalllc  products.  President,  H. 
A.  Wilson. 

WILSON  IRON  REST.— Trade  name  Mr 
stands  for  electric  pressing  Irons  made  by 
Mrs.  Catherine  V.  Wilson,  641  Virginia 
Park.    Detroit,    Mich. 

WILSON-MAEULEN  CO.,  INC.— 730  E. 
143rd  St.,  New  York,  N.  Y.  Manufacturer 
of  galvanometers,  pyrometers  and  volt- 
meters. Business  established  1908.  Pres- 
ident snd  general  manager.  C,  H.  Wilson, 
vice-president,     C.     E.     Wilson;     secretary. 

C.  J.  Brown;  treasurer,  S.  S.  Brown.  Sale* 
representatives,  Nightingale  ft  Baker.  16:1 
W.  Washington  St.,  Chicago,  HI.;  M.  K. 
Epstein.    Empire    Bldg.,    Philadelphia.    Pa.; 

D.  J.  Crowley,  Dime  Bank  Bldg..  DetrolL 
Mich. 

WILSON  RUBBER  CO.,  THE.— Canton 
Ohio.  Manufacturer  of  linemen's  rubber 
gloves.  President.  John  S.  Willis:  vice- 
president  and  general  manager.  Fred  ,1 
Wilson;  secretary  and  treasurer.  Wendell 
Merbruck.  Main  office  and  factory.  1216 
Garfield  Ave.,  S.  W..  Canton,  Ohio,  Branch 
offices.  IE  Park  Row.  New  York,  N.  T.;  61bl 
N  Western  Ave..  Chicago.  ™  '  ""  ' 
Clark    St.,    Chicago.    "' 


St..    San   Fran 


.   Cal. 


6311-532    Howard 


...LSON  WELDER  A  METALS  CO., 
I NC— Brooklyn.  N.  Y.  Manufacturer  of 
electric  welding  equipment.  Business 
established  1915.  President.  T.  B.  Hosier; 
Vlce-preeldents,  D.  H.  Wilson  and  8. 
Douglas;    secretary. 


treasurer    and     sale 
Claude    Hartford;    general 
ager,   S.  A.   Douglas.      "" 
St.,    Brooklyn,    N.    Y 
Kresge   Bldg.    ~ 


253   SStn 

Branch    affises,    809 

Mich.;   Ohio  Wilson 

■pair  Co.,  316  Society  for  Siv- 


■    Co..    81* 


ings  Bldg..  Cleveland.  Ohlt 

&  Repair  Co.  of  Pa..  2233  Vine  St.,  Phila- 
delphia. Pa.  Sales  representatives,  Charles- 
ton Electrical  Supply  Co.,  Charleston, 
W  Va.;  Eccles  &  Smith  Co..  3*1  8.  Los 
Angeles    St..    Los    Angeles.    Cal. 

WILT  TWIST  DRILL  CO.  OF  CANADA, 
LTD.— Walkervllle.  Ont.,  Can.  Manufac- 
turer of  twist  drills.  General  manager, 
H.    N.   Reynolds. 

WIMCO.— Trade  name  for  radio  equip- 
ment manufactured  by  the  Wireless  Mfg. 
Co.,  619  4th   St..   N.   W.,   Canton,  Ohio. 

WIN- HER.— Trade      name      of      electric 
washing    and    ironing    machines 
tured    by    the    Wln-Her    Washei 
Tut  tie  St..  Des  Moines.  Iowa. 

WIN-HER  WASHER  CO.— 814  Tuttia  St.. 
Des  Moines,  Iowa.  Manufacturer  of  elec- 
tric washing  and  Ironing  machines.  Busi- 
ness established  1919.  President  and  gen- 
eral manager,  Guy  S.  Brewer;  vice-pres- 
ident, C.  W.  Graham;  secretary  and  treas- 
urer.   Frank    R.    Stehm. 

WINCHES,     ELECTRIC— Electric 
winches    are     motor -driven     devices    used 
ifally    on    shipboard    for    coiling    up    a 

drums  on  which  the  ropo  Is 
wound  and  as  the  drum  Is  turned  by  the 
motor  the  pulling  or  hoisting  effect  is 
obtained.  The  motor  Is  generally  connec- 
ted through  reduction  gearing,  as  the  drum 
of  the  winch  does  not  i  evolve  very  last. 
These  are  special  forms  of  windlasses. 
Manufacturers: 
Canadian  General  Electric  Co.,    Ltd.,   212 

King  St.,  W„  Toronto.  Ont..  Can. 
Dake  Engine  Co.,  Grand  Haven.  Mich. 
Erie    Hoist    Co..    The,    1908    Holland    St.. 

Erie.    Pa. 
Flory  Mfg.  Co..  S.,  Bangor,  Pa.   "Flory." 
Gilbert- Grant    Co.,    The.     Grand    Central 

Terminal,  New  York.  N.  Y, 
Lidgerwood     Mfg.     Co.,     96    Liberty    St.. 

New    York.  «N.    Y. 
Maine    Electric   Co..    Inc.,    The.    J5   Com' 
merclal   St.,    Portland.   Me. 

t  zod  by 


rope  and  hoist 


Google 


WINCHESTER 
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Shepard  Electric  Crane  &  Hoist  Co.. 
Montour   Falls.    N.   T. 

SPRAQUB  ELECTRIC  WORKS  OF  THE 
GENERAL-  ELECTRIC  CO.,  S27  W.  34th 
St.,  New  York,  N.  T.  Sprague  Electric 
Winches  are  built  with  either  vertical 
or  horizontal    drums.     Vertical   winch. 


id 


Vertical  Winch        Horizontal  Winch 

Illustration  at  left,  with  vertical  Gypsy 

head.  Capacity  one  to  six  tons.  Direct 
Current  and  Alternating  Current.  Prin- 
cipal uses:  Car  pullers,  warping  ships 
and   barges,   pulling   trucks  up  Incline— 


■rinch,    i  Hunt  i 
right,   with   ho  rizo.ua I   drum. 
one  to  four  ton.     Principal    " 
pullers,  pulling ,-...-. 


Capac 


, , _  ..p  inclines,  etc. 

Sprague    Products,     aee     display    adv. 
pages  1801-7.— Adv. 
Standard   Electric   Machinery  Co.,   Balti- 
more. Md.  "Standard-Baltimore." 

WAI.KBH  VKHK'I.E  CO.,   37th   &  S.   State 

Sts.,  Chicago.  III.  '■Walker."  (See  dis- 
play adv.  page  1326.) 

WINCHESTER.— Trade  name  for  flash- 
lights and  flashlight  batteries  manufac- 
tured by  the  Winchester  Repeating  Arms 
Co.,   New  Haven,  Conn. 

WINCHESTER  OPTICAL  CO.— Horse - 
heads,  N.  T.  Manufacturer  of  motor 
driven  bench  grinders.  . 

WINCHESTER  REPEATING  ARMS  CO. 
—New  Haven.  Conn,  Manufacturer  of 
fla-shlights  und  Flashlight  batteries.  Pres- 
ident, J.  B.  Otterson:  vice-president  and 
secretary,  Henry  Brewer;  vice-presldeni, 
F.    Q.   Drew;    treasurer,    R.   E.   Anderson. 

WIND,  ELECTRIC— When  a  pointed 
conductor  is  highly  charged  with  electric- 
ity the  density  at  the  end  becomes  so 
great  that  the  air  surrounding  the  point 
becomes  charged  or  electrified  and  is  at 
once  repelled.  This  leaves  a  space  Into 
which  the  unelectrlfled  air  rushes  to  takf 
Its  place  and  is  In  turn  repelled.  This 
phenomenon  Is  called  an  electric  wind  and 
exists  aa  long  as  the  charge  la  present 
on    the  conductor. 


plants.  Incorporated  1920.  Pre  si  den  J. 
George  Manlkowske;  vice-president,  A.  E. 
Morrison:  secretary  and  treasurer.  Leon 
Durocher.  Main  office,  1357  St.  Anthony 
.U-p.  St.  Paul,  Minn,  Branch  office,  Wynd- 
mere,   N.   Dak. 

WINDERS,  ELECTROMAGNET.— Elec- 
tromagnet winders,  or  magnet  winders  aa 
they  are  commonly  called,  are  machines 
on  which  electromagnet  colls  are  wound. 
Magnet  winders  are  usually  quite  small 
machines,  made  for  handling  fine  magnet 
wire.  They  are  necessarily  smooth  running 
and  the  bobbins  or  spools  must  be  ac- 
curately centered  to  provide  a  uniform 
tension  on  the  wire  as  It  Is  wound  on. 
Magnet  winders  are  usually  motor  Or 
power- driven,  although  some  foot-power 
winders  are  also  used.  They  consist  of 
the  driving  spindle  and  mechanism,  a  con- 

a    device    for   holding   the    spool    of   wire 


vided  on  this  type  of  winder  and  those 
described  below  to  show  the  number  ol 
turns    that    have   been    wound    on    the   coll. 

Manufacturer: 

Harvard  Electric  Co..  625  W.  Van  Buren 
St.,  Chicago.  III. 

WINDERS,      PLAIN      COM Plain      coil 

winders  may  be  used  to  wind  a  great 
variety  of  forms  of  colls.  They  are  usual- 
complete  than  the  magnet  winders 

A    motor-driven    headstocl., 


ly   r, 


This   bed   serves   to   reduce   vibration,   be- 
sides    maintaining     the     accuracy     of     the 
centers.     A   spool-holding  deviee  is  placed 
on   the  front  of  the   machine. 
Manufacturers: 
BELDBN    MFG.    CO..    2300    S.    Western 

Ave..    Chicago,   III. 
Electrical  Manufacturers  Equipment  Co.. 
712    Postal    Telegraph    Bldg.,    Chicago. 

Standard  Electric  Machinery  Co.,  Balti- 
more,   Md.    "Standard -Baltimore." 
OERS,     WIRE.— Wire     wlndt 


ichlne 


irlouf 


shaped  colls  and  on  spools  and 
are    used    by    wire    manufacturers    and    br- 
others who  draw  the  wire  to  the  size  they 

ing  bench  It  is  wound  into  these  colla  or. 
In  the  case  of  line  wire,  wound  onto  spools 
or  small  reels.  Special  forms  of  wire, 
such  as  square  magnet  wire  and  ribbon 
wire,  require  special  provision  In  the  form 
of  a  guide  to  prevent  twisting  of  the  wire 
In  winding  it  on   the  spool  or  reel. 

Manufacturers 

Acme  Apparatus  Co.,  27  Windsor  St., 
Cambridge,    Mass.      "Acme." 

Standard  Electric  Machinery  Co.,  Balti- 
more. Md.     "Standard- Baltimore." 

WINDING  MACHINES,  ARMATURE 
COIL— See    Armature    ooll    winding    ma- 

WINDING  MACHINES,  COIL.— See  Col! 
winding  machines. 

WINDING    MACHINES,    FOOT. POWER. 

—Foot-power  winding  machines  are  mail? 
for  use  in  factories,  laboratoriea  and  shops 
where  only  a  limited  amount  of  coll  wind- 
ing is  done.  They  consist  of  a  treadle 
connected  through  a  crank  to  a  grooved 
pulley  wheel  of  rather  large  size.  Th> 
has  a  belt  running  over  it  and  turning  a 
small  wheel  on  the  spindle  at  a  high 
speed.  The  spindle  is  usually  provided 
with  a  handwheel  for  use  In  regulating 
the  speed  when  starting  and  stopping. 
Thev  are  used  principally  for  winding 
small  coils.  Counters  are  commonly  pro- 
vided on  this  and  the  other  types  of  wind- 
ing machines  described  below;  those  show 
the  number  of  turns  that  have  been  wound 

Manufacturers: 

BBLDEN  MPG.  CO.,  2300  S.  Western 
Ave.,    Chicago,    111. 

Standard  Electric  Machinery  Co..  Balti- 
more,   Md.       "Standard -Baltimore  " 

WINDING  MACHINES  FOR  PREPAR- 
ING FINE  COTTON  AND  SILK  FOR 
WIRE  INSULATION.-These  are  ma- 
chines on  which  the  silk  and  cotton  yarn 
are  prepared  for  use  on  wire  as  Insula t lou. 
They  consist  of  thread-twlatlng  machines 
In  which  the  long  fibers  are  Joined  Into 
a    thread.       Several    of    these    threads    U'J 

The  number  depends  upon  the  kind  of 
Insulation  desired,  with  silk  three  or  four 
or  more  strands  or  threads  are  grouped, 
with  cotton  the  threads  are  usually  largar 
but  the  number  may  be  the  same.  When 
these  threads  are  wound  onto  the  bobbin 
together  they  are  ready  for  use  on  tha 
Insulating  machine.  The  threads  are  ap- 
plied In  groups  and  are  placed  on  the  wire 
side    by    side. 

WINDING  MACHINES  FOR  PREPAR 
rma.TftRf!ptFOR  WIRE-BRAIDINQ  ma- 
CHINES.— These  winding  machlnea  are 
similar  to  those  described  above  for  wind- 
ing silk  and  cotton  yarn  for  wire  Insulation. 
The  yarn  Is  twisted  together  into  threads 
and  in  this  machine  is  wound  on  the  bob- 
bin as  a  single  thread.  When  used  on  th-> 
braiding  machine  several  such  spools  of 
thread   are    used   simultaneously. 

WINDING     MACHINES,      HAND Ha.id 

winding  machines  are  used  In  shops  ani 
laboratories  where  only  a  small  number 
of  colls  are  occasionally  wound.  They  ajj 
merely  spindles  to  which  a  handwheel  is 
attached,  and  provided  with  a  center  or 
chuck  for  mounting  a  bobbin  or  core  for 
'he  coll  to  be  wound  on.  The  wire  used  Is 
usually  carried  on  a  spool  mounted  on  the 
front  of  the  bench. 

Manufacturers: 

Harvard  Electric  Co.,  525  W.  Van  Buren 
St..    Chicago,    HI, 

Standard  Electric  Machinery  Co.,  Balti- 
more.   Md.      "Standard -Baltimore." 

WINDING  MACHINES,  MOTOR  OR 
POWER-DRIVEN.— Motor  and  power- 
driven  winding  machines  are  used  in  fac- 
tories  where   a    large   number  of  colls  are 


wound.  The  motor-drlvon  machines  usua;- 
rj  bave  the  motor  directly  oonnected  to  ths 
head  slock:  A  variable  speed  motor  Is 
used,  the  control  of  which  la  effected  by  a 
foot-operated  switch  and  rheostat.  These 
machines  are  usually  constructed  like  a 
SlwJP^nS.  «*■*  '">»-  bed  and  sliding 
tall  stock.  The  other  types  of  power- 
driven  machlnea  are  usually  driven  by  belt 
from  a  line  shaft.  Some  of  tho  motor- 
<en   by   belt 


driven   machlm 
as    t" 


be   mounted    ■ 


the 


Becker  Electric  Works.  3055  Lincoln  Ave., 

Chicago,    111. 
BELDEN    MFG.    CO.,    8300    S.    Western 
Ave.,   ChJ— -    "" 

K.  Glut 
bla.  Pa.     "b.  K." 
Standard   Electric   Machinery  Co..    Balti- 
more,   Md.      "Standard -Baltimore." 
WINDINGS,  GENERATOR  AND  MOTOR. 
— Generator  and  motor  windings  conaist  of 
several    distinct    types    for    the    armature, 
while   for  the   field   colls   the   difference   is 
mainly    in    the    method   of   connection.    A 
general  classification  and  discussion  of  the 
various    methods    of    armature    winding    Is 
given   under  the  heading,   Armature    wind- 
ing,   which    see.      Some    of    the    principal 
types  of  windings  are  also  defined  below. 

Chain  Winding.  An  alternating-current 
armature  winding  wh(«e  coils  have  the  ap- 
pearance of  being  interlinked  somewhat 
like  a  chain.  It  Is  a  single  layer  winding. 
a  side  of  a  coll  completely  filling  a  slot. .  It 
Is  used  at  times  for  high-voltage  machlnea. 
Chord  or  Fractional  Pitch  Winding.  An 
armature  winding  in  which  the  aides  of  a 
coll  are  separated  a  distance  lass  than  that 
from  one  pole  to  a  corresponding  point  on 
the  next.  This  type  of  winding  reduces  the 
length  of  the  end  connections  and.  in  a-c. 
jitnenitors.  may  improve  the  shape  of  the 

Closed. Coll  Winding.  An  armature  wind- 
ing which  forma  a  closed  circuit  about  the 
armature,  commonly  used  In  d-c  machlnea 
Closed -coil  windings  are  subdivided  Into 
paraissl  and  series  windings,  also  called  (on 
account  of  their  appearance)  lap  and  wave 
windings,  respectively.  See  Lap  winding. 
Wave  winding.  Armature  winding. 

Concentric  Winding.  A  type  of  armature 
winding  used  mostly  in  single-phase  motors 
In  which  the  coils  are  placed  In  slots  con- 
centrically about  the  center  of  each  pole. 

Deri  Winding.— A  field  winding  together 
with  a  compensating  winding  on  a  field 
frame  of  the  nonsalient  pole  type  for  a 
d-c.  machine.  The  compensating  winding 
neutralizes  the  magnetizing  action  of  the 
armature  winding  by  producing  an  equal 
and  opposite  magnetomotive  force. 

Drum  Winding.  An  armature  winding 
placed  on  the  external  cylindrical  surface 
of  a  rotating  armature  core,  or  on  the 
Internal  cylindrical  surface  of  a  stationary 
armature  core.  Also  aee  Armature  wind- 
Field  Winding.  The  winding  In  which  a 
current  produces  the  useful  magnetic  field 
of  a  machine.  A  Held  winding  may  con- 
stitute a  circuit  Independent  of  the  arma- 
ture winding,  aa  in  separately  excited  ma- 
chines: a  circuit  In  parallel  with  the  arma- 
ture, aa-  In  shunt  generators  and  motors: 
with   the  armature,   as   in   series 


tachint 


mblnat 


windings,  as  In  compound  machines. 
Lap  Winding.    A  type  of  armature  wind- 
ing in  which  the  succ — ■■*-   —■•'•■-'"--  '■"• 

„..,..,  „  ...  „ _.  _.  the  closed-cir- 
cuit type  aa  used  on  d-o.  generators.  Lap 
windings  of  the  closed  circuit  type  are 
multiple-circuit  windings,  having  as  many 
circuits  as  there  are  poles  Or  a  multiple 
thereof. 

They  are  correspondingly  designated  as 
simplex,  duplex,  triplex,  etc  a  duplex  lap 
winding,  for  example,  having  twice  as 
many  circuits  as  there  are  poles. 

Multiplex  Winding.  An  armature  wind- 
ing consisting  of  two  or  more  Independent 
windings  having  no  electrical  connection 
with  each  other  except  through  the  brushes 
bearing  on    the  commutator. 

Open-Coll  Winding.  An  armature  wind- 
ing which  does  not  form  a  closed  circuit 
around  the  armature.  This  type  Is  now 
seldom  used  on  d-c.  armatures,  but  Is  very 
common  for  a-c  machines. 
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inside  nf  (he  ring  and  the  return  conduc- 
or=  are  passed  through  the  Inside  of  the 
inc.    This  type  of  winding  is  rarely   used 

Serin.  Parallel  Winding.  A  wave  wind- 
is  for  an  armature  having  four  or  more 
Trails  In  parallel.  See  below  Under,  Wave 
'lading. 

Simplex  Winding.     A 
K.   which   forms   only 


Thome 


This  winding  is  connected  li 
with  the  armature  and  its  magneto 
■  fore?  It  practically  equal  and  oppo 


rwo-Clreult 

Winding. 

A    wlndlr 

g   on    a 

Imp 

Two.  Layer  Winding.    , 

lop  of  the 

forming  t 

wo  lay- 

Vivt   Winding.     A     type    of     .... 

.ding   so  named    because    of    the    Wave- 

pi'ii  appearance  of  lay  of  the  conductors 

t.  Wave  windings  are  also  called  series 
dings,  because,  of  the  greater  number 
■onductors  In  series  than  in  multiple,  or 

i  have  two  or  a  multiple  of  two  circuits 
nigh  thorn  Independent  of  the  number 
■olea  of  the  machine.  When  the  num- 
of  circuits  Is  more  than  two.  It  Is  some' 

INDLASSES,     LAMP     LOWERING.— A 

llasa  Is  a  machine  for  hoisting  or  haul- 

Those  used  for  lamp  lowering  and 
rig  eonsist  of  a  small  drum  on   which 

lowering  rope  is  colled.  They  are 
•times  provided  with  s  removable  crank 
niiillo  or  with  a  locking  device  so  that 
rlrum  may  he  turned  only  by  author- 
person.-.     These  windlasses  have  been 

largely  for  lowering  arc  lamps  sus- 
cd   over    the   center   of  a   street.     Now 

arc  used  also  for  the  Incandescent 
b  employed  In  similar  locations,  and 
fgh-hung  incandescent  lamps  in  shops, 

lufaeturors 

ADY     ELECTRIC     &    MFQ.    CO.,     42 

enter   St.,    New   Britain,    Conn. 

AN.— Trade  _name      for     clamps 


JDMAN  -GOLDSMITH,  INC.— 391-401 
Ave.,  Perth  Amboy,  N.  J.  Manufac- 
of    outlet    box    covers,    receptacles, 


nllh: 


ssfder 


Rose      Gold- 


I  manager.  Philip  WIndman. 
UMILLS  FOR  DRIVING  QENER. 
5.— Windmills  are  sometimes  pro- 
for  driving  special  generator  outfits 
i  on  farms.  They  do  not  differ  from 
■y  windmills  used  for  pumping  water, 
avlna-  a  long  vertical  shaft  which 
i  suitable  gearing  may  be  used  to 
the      generating    equipment     at     the 

level.  The  steel  towers  which  are 
nly  used  may  form  the  side  sup- 
or    a    steel   housing  that   is  provided 

Ben  orator  protection. 
facturera: 
r    Mtg.    &    Engine  Co..    Freeport,  III. 

rilectrlc  Co..  1357  St.  Anthony  Ave.. 

Paul.    Minn.    "Aerolite." 
i()W      LIGHTING  .  FIXTURES.— See 
«.    Ilg-htin*r.  window  and  showcase. 
■OW      LIGHTING    REFLECTORS.- 


OW     SPRINGS. — See    Springs,    bur- 
■m    contact. 

SOR         WEBBING      CO Beveragi 

..  Pawtucket,  R.  I.  Manufacture! 
Hi-.il  tapei.  Business  established 
".    Henry    Thorpe;    vice- 


i    R.   Merchant;  secretary  a 


electric  welding  and  riveting  machines, 
President.  W.  C.  Winfleld:  vice-president, 
R.  A.  Cobb;  secretary  and  treasurer,  J.  H. 
EwH.lt:  sales  manager.  A.  E.  Hackett. 
Main  offices  and  factory,  Warren.  Ohio. 
Branch  offices.  1017  Engineers  Bldg.,  Cleve- 
land, Ohio,  1150  People's  Gas  Bldg.,  Chi- 
cago. III.:  1217  Dime  Bank  Bldg..  Detroit. 
Mich.:  12  Pearl  St..  Boston.  Mass.;  SO 
Church  St..  New  York,  N.  Y. 


WING  MFG.  CO..  L.  J.— 352  W.  13th  St., 
New  York.  Manufacturer  of  electric  fans, 
blowers,  regulators  and  turbines.  Business 
established  191)3.  President  and  general 
manager.  Alfred  E.  Seelig:  vice-president. 
Harry  S.  Wheller:  secretary  and  treasurer. 
Victor  H,  Carples:  sales  managers,  Harry 
S.  Wheller  and  Victor  H.  Carples. 

WING-SCRUPLEX.  — Trade  name  for 
electric  enhaust  and  ventilating  fans  man- 
ufactured by  the  I*  J.  Wing  Mfg.  Co.,  35S 
W.  13th  St.,  New  York,  N.  Y. 

WINGO — Trade  name  for  grease  cups 
manufactured  by  the  I.ukenhelmer  Co., 
Cincinnati,  Ohio. 

WINK-A.LITE.— Trade  name  for  ther- 
mal flasher  manufactured  by  the  Betts  ft 
Betts  Corp.,  Gil  W.  42nd  St..  New  York, 
N.   Y. 

WINKLER. REtCHMANN  CO.— 4801  S. 
Morgan  St..  Chicago.  111.  Manufacturer  of 
loud-speaking  telephones.  Secretary  and 
general  manager,  Frank   Relchmann. 

WINSTED  EDGE  TOOL  WORKS,  THE. 
— Wlnated.  Conn.  Manufacturer  of  draw- 
■         ~     ildent, 


- Not 

ton;  vice-president,  L,  W.  Tiffany;  secre- 
tary. R.  E.  Maher. 

WINTER  BROS.  CO.— Wren th am.  Mass. 
Manufacturer  of  taps  and  dies.  President 
and  manager.  J.  E.  Winter;  secretary.  Mil- 
ford  E.  Bliss;  treasurer.  F.  J.  Smith.  Main 
office  and  factory,  W  rent  ham.  Mass. 
I.  106  S.  Jefferson  St.,  Chicago, 

_J     Estate     F — "■ —  *""'- 

Detroit,  Mich. 

WINZE.— Trade  name  for  electric  mine 
hoist  manufactured  by  the  Wellman-Sea- 
ver-Morgan  Co.,  7000  Central  Ave..  Cleve- 
land.   Ohio. 

WIRE,— Technically,  a  wire  Is  slender 
rod  or  filament  of  drawn  metal.  It  Is  slen- 
der In  the  sense  that  Its  lengthj^  great 


tlon  r 


;nse  that  Its  It    _ 

._    ..1th    Its  diameter, 
tricts  the 


In 


-,  th( 


term  wire  is  applied  broadly  ..... 
some  stranded  wires  and  manv  kinds  of 
Insulated  wire,  but  all  of  relatively  small 
diameter.  Where  It  Is  desired  to  distin- 
guish between  protecting  covering  the  term 

conducting  part  or  each  such  part  or  wire 
proper,  if  there  are  several,  and  the  term 
"Insulation."  "sheath"  and  "armor"  to  the 
electrical  and  mechanical  coverings. 

Electrical  wires  are  classified  In  many 
different  ways.  One  of  the  most  Important 
Is  subdivision  into  solid  and  stranded  wires: 
the  iRtter  type  Is  composed  of  a  group  of 
very  small  wires  used  as  a  single  wire.  If 
such  a  stranded  wire  Is  very  large,  or  If 
there  are  grouped  together  under  one  outer 
covering  a  number  of  conductors  Insulated 
from  each  other,  then  the  combination  is 
called  a  cable.  If  a  stranded  wire  Is  made 
very  flexible  and  usually  If  It  has  two  or 
three  conductors  grouped  together  and  sub- 
stantially Insulated  to  withstand  wear,  it  Is 
commonly  called  a  cord.  Thus  the  three 
principal  classes  of  metallic  electrical  con- 
ductors are  called  wires,  cables  and  cords. 
For  further  description  of  the  latter  two. 
see  Cable,  also  Cord. 

Other  terms  often  used  In  wire  practice 
are  the  following:  A  strand  Is  one  of  the 
Individual  wires  or  groups  of  wire,  of  any 
stranded  conductor;  the  term  strand  is  also 
used  to  refer  to  a  stranded  steel  wire  used 
to  support  or  guy  electric  wires  or  poles  or 
as  a  ground  wire;  for  this  type  see  Strand. 
galvanised  steel.  A  twin  wire  consists  or 
twp  small  Insulated  conduct! 


d  havi 


pair  consists  of  two  small  Insulated  con- 
ductors twisted  together  without  n  eommor 
covering;  several  twisted  pairs  may,  how 
ever,  be  assembled  Into  a  cable,  as  is  verj 
commonly  done  in  telephone  cables. 

The  slses  of  electrical  wires  of  all  metals 
except  Iron  and  steel,  are  generally  glvei 
In  the  American  Wire  Gage  (former!: 
called   Brown    ft   Sharpe  Gage).     Steel   an' 


Manufacturers    of    wire    usually    classify 
and   list   their   products  by   their  intended 
by  their  Important  features 


.  the  following  c 
based  on  servic 
t  of  Insulation. 


aterial  and  char- 

a   description    of 
e  and  cable  man- 


'.    the   same   sixe   and 


mission  lines.    _._   . 

that    of    cornier,    belnir    about    01%  .or    the 
standard. 

_     ■    used    for 

.  head    construction    as    solid    wire    and 

Used  on  tr 


Aluminum. 

Manufacturers: 

Aluminum    Co.    of    America.    3400    Oliver 
Bldg.,    Pittsburgh.   Pa. 

■■"■■■      "      ',-tl-     Co..     Ltd.,     2410 

nto,   Ont.,    Can. 

Illinois   Smelting   &   Refining  Co..    410    N. 

Peoria    St..    Chicago.    III.      "XLNT." 
Matthews   A    Brother,    Inc.    W.    N..    2912 

Easton   Av..   St.    Louis.  Mo. 
Mirete  Metal  Co.  of  Mass.,  Inc..  225  Main 

St..  Sprlngfleld,  Mass. 
WIRE    AND    CABLE     MANUFACTURE. 
—The    manufacture   of    wire    for    electrical 
purposes  is  one  of  the  basic  and  most  Im- 
portant   branches    of    the    electrical    I 


projpr 


The  Importance  and  value  of  this  branch 
are  shown  by  the  fact  that  In  1920  the  esti- 
mated wire  and  cable  production  In  the 
United  States  was  about  1 168.000.000. 

In  the  manufacture  of  wire,  cable  and 
cord  the  processes  are  about  tbo  same  for 
all  types  and  for  all  metals  used.  Copper 
la  by  far  the  most  Important  conductor 
metal   from    the   electrical    standpoint.      All 

billets.    The  billets  are  heated  In  a  furnace 
and  removed  and  nassed  through  a  rolling 
obtain  what  Is  called 
'  be  about   14    Inch  In 
fly    M    mile   long. 


Thla  "rod"  IL_ 
teter  and  approxl 
rod  is  then  ready 


_.      .  .   _ ,      has  been  with 

the  heated  metal,  but  the  drawing  and 
other  remaining  operations  are  usually  with 
cold    metal. 

Drawing;.  In  drawing  wire,  the  rod  Is 
pulled  through  a  number  of  steel  dies  In 
a  series  or  line,  each  die  being  slightly 
■mailer  than  the  preceding  one.  so  that  the 
diameter  of  the  wire  Is  reduced  accord- 
ingly. The  wire  la  wound  over  drums  or 
mandrels  between  each  set  of  dies  to  pro- 
vide a  uniform  pulling  tension.  In  some 
of  the  larger  "lies  the  wire  Is  drawn  to  Its 
final  site  In  one  pull  or  "draft"  through 
the  wire-drawing  machine.  Smaller  wires 
do  not  permit  this  and  at  intermediate 
stae-en  the  wire  must  be  removed  from  the 
machine    and    carefully    annealed.    In    this 


•    It    I 


of    ■ 


flsihln 


mnlles 


Cabling 

and  cable  used  for  electrical  purposes  is 
insulated.  In  this  process  the  methods  used 
for  the  various  kinds  of  wire  and  cable  are 
"  '"  usually   formed    from 


different.     Cable    I 


are  twisted  or 
large  stranded 
ductors  are  then  treat' 


■    into    > 


__    the    individual  "wires.      A    rubber 

covering  is  usual! v  added  and  either  a 
braided  weatherproof  covering  or  a  lead 
sheath.  Sometimes  two  or  three  or  more 
such  Insulated  conductors  are  again  cabled 
together  with  a  Jute  tiller  to  make  mul- 
tiple-conductor cable. 

A  lead  sheath  is  applied  to  much  cable, 
after  a  layer  of  tape  has  been  added.  In 
amoving  tiiis  sheath  the  cable  is  forced  or 
nulled  through  a  lend  press,  passing 
through  a  guide  block  In  the  rear.  It  goes 
through  a  chamber  In  which  molten  lead  Is 
contained  under  a  high  pressure.     Its  tem- 


>8 


Ie 
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perature  Is  carefully  regulated  so  that  a 
very  slight  decrease  will  cause  the  lead  to 
solidify.  An  accurate  die  Is  arranged  ao 
that  the  cable  passes  centrally  through  the 
chamber  and  a  uniform  continuous  sheath 
of  lead  Is  forced  onto  it.  the  sheath  solid- 
ifying Just  as  It  leaves  the  die  and  touches 
the  cable  core. 

Rubber-  Insulated  wire  Is  very  widely 
used.  In  Its  manufacture  the  bare  copper 
wire  is  generally  tinned  or  run  through  a 
bath  of  molten  tin  to  give  It  a  protective 
coating  and  prevent  corrosion  by  the 
sulphur  in  the  rubber.  The  rubber  coating 
Is  applied  In  two  ways.  One  of  these  re- 
sembles very  much  the  method  of  applying 
a  lead  sheath.  The  rubber  Is  maintained 
in  a  plastic  state  and  the  wire  forced 
through  a  die  so  (hat  a  uniform  continuous 
coating  Is  applied.  In  the  other  method 
the  rubber  la  applied  in  strips  cut  from 
large  sheets  of  the  rubber.  The  wire  Is  run 
between  grooved  rolls,  and  a  strip  of  rub- 
ber Is  folded  onto  the  wire  and  pressed  to- 
gether making  a  Beam  at  one  side.  In  the 
vulcanizing  process  which  follows,  the  seam 
Is  kneaded  together  so  that  the  Insulation 
at  that  point    Is  about   the  same  as  at   all 


Smaller  wires  such  as  magnet  wire,  etc., 
do  not  have  a  rubber  coating.  The  Insula- 
tion Is  provided  by  enamel  or  silk  or  cot- 
ton. The  enamel  Is  applied  by  a  special 
machine    In    a   heated    state    and    the    wire 

lengths  to  afford  an  opportunity  for  drying. 
Silk  or  cotton  Insulation  are  sometimes 
used  with  enamel  and  more  often  sep- 
arately. The  cotton  or  silk  yarn  Is  spe- 
cially prepared  and  wound  onto  the  wire 
as  it  Is  pulled  through  a  revolving  head. 
Several  servings  may  be  applied  while  the 
wire  is  In  one  machine  by  having  the  re- 
volving heads  separated  slightly.  Often 
wire  of  this  kind  Is  Impregnated  with  a 
moisture -repel  ling  compound. 

Further  details  of  the  most  important 
machines  used  in  wire  manufacture  will 
be  found  under  separate  headings  below. 

WIRE  AND  CABLE,  MARINE  AND 
NAVAL..— Wire  and  cable  used  on  ship- 
board   requires    special    protection    against 

against  water  of  condensation  formed  in 
conduits  passing  through  compartments  at 
different  temperatures.  The  best  grade  of 
high-conductivity  copper  Is  used  for  the 
conductors  and  special  attention  la  given 
to  the  quality  and  thickness  of  the  rubber 
and  tape  Insulations.  These  wires  are  in- 
stalled In  conduit  in  the  vessel  Interior  or 
In  protected  places.  For  exposed  deck 
work  or  wiring  In  the  lower  portions  of 
the  vessel  a  lead -cove  red  steel -armored 
cable  Is  used.  The  rubb^r-coveiel  wire  Is 
covered  with  a  continuous  sheath  of  lead 
and  then  a  cotton  braid  is  wrapped  over 
the  lead.  The  armor  is  then  applied  In 
either  a  basket  weave  of  soft  galvanized 
steel  wire  or  a  tight  helical  wrapping  of 
soft  steel  wire.  There  are  modifications 
in  design  to  suit  the  various  places  where 
the  cables  are  laid,  for  example,  leaded 
without  armor,  armored  without  lead  and 
simply  the  rubber  Insulation  without  lead 
or  armor.     Also  see  Cord,   flexible,  deck  or 

WIRE,    ANNUNCIATOR    OR    OFFICE.— 

Copper  conductors  of  small  size  {Nos.  14  to 
22  A.  W.  Q.)  Insulated  with  one  or  more 
layers  ot  cotton  usually  applied  in  opposite 
directions.  Annunciator  wire  Is  usually 
Impregnated    with  paraffin  and   Is  used   for 

signal  circuits  in  dry  nlaces.  such  as  offices, 
hotels  and  homes.  What  Is  called  office 
wire    usually    hai  ,    -         . 


for  signal  systi 
Manufacturer*: 

AMERICAN  RRASS  CO..  414  Meadow  St., 
Watcrburv.  Conn. 

" ,  Phllllpsdale, 


American   I 

R.   I.      "Emelecti 

AMERICAN  STEEL  &  WIRE  CO.,  sales 
offices  in  principal  cities.  Sep  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  black  core  or  damp  proof  an- 
nunciator wire,  as  well  as  the   regular 


Canada    Wire    &    Cable    Co..    Ltd.,     9410 

Dundas  St..   West,    Toronto,  Ont..    Can. 

■Canada." 
Canadian  General   Electric  Co.,    Ltd.,    212 

King  St.,  W..  Toronto.  Ont.,  Can.        ' 
CHICAGO    INSULATED   WIRE   A    MFC. 

CO..    Sycamore.    111.      (See  display   adv. 

COLLY KR  INSULATED   WIRE  CO.,    249 
N.  Main  St..  Fawtucket,  R.  I.  "I.  X.  U" 
Gottschalk  Mtg.    Co..   John   W..   Philadel- 
phia.   Pa- 
Hazard  Mfg.  Co.,  81  E,  Ross  St.,  Wi  Ikes- 
Monarch    Electric    &    Wire    Co..    «24    W. 
Adams    St..    Chicago,    111.       -Monarch." 
National     Conduit    >&     Cable     Co.,     Inc.. 

Hastlngs-on- Hudson.   N.   T. 
National  India  Rubber  Co.,   Bristol,  R.  I. 
New    England    Electrical    Works,    Lisbon, 

N.  H. 
Okonite    Co..     The,     Canal     St..     Passaic. 

N.  J. 
Philadelphia    Insulated   Wire    Co..    200    N. 

Jrd    St..   Philadelphia.    Pa. 
PHILLIPS   WIRE   CO..    Pawtucket,   R.    I. 

"Phillips." 
Roebllng's    Sons    Co.,    John    A,.    Trenton, 

N.  J. 
ROME    WIRE    CO..    Rome,    N.    Y.       (See 

display  adv.    page   124T.) 
Standard        Underground        Cable        Co., 
Westinghouse     Bldg..     Pittsburgh.     Pa. 
"Standard." 
UNITED    STATES    RUBBER    CO.,     1790 
Broadway,    New    York.    N.    Y.      "Para- 
core"   annunciator  or  bell  wire  Is  elec- 
trically  efficient,    both    In   workmanship- 
and  material.     Company  also  m^r.uiac 
tures    dampproof    office    wire    \it    high 
grade.— Adv. 
WIRE,      ANTENNA,      AND      ANTENNA 
CORD.— Stranded     conductors,     usually     of 
phosphor-bronze.    Intended    particularly    for 

graph  and  telephone  stations.  Phosphor- 
bronze  Is  used  for  this  purpose,  as  high 
tensile  strength  and  durability  are  required. 

ductors  cabled  together  with  strong  cotton 
thread  and  sometimes  having  a  cotton 
braid,  which  Is  saturated  with  weather- 
prooflng  compound. 

Manufacturers: 

BELDEN    MFG.     CO..    2300    S.    Western 


"Copperweld." 

.;i"cin< 

N.   J. 

GENERAL  ELECTRIC  CO..  Schenectady. 
N.  Y.      (See  adv.  pages  1203-1223.) 

New  England  Electrical  Works.  Lisbon. 
N.   H. 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd    St.     Philadelphia.   Pa. 

ROME  WIRE  CO..  Rome.  N.  Y.  (See 
display  adv.  page  12 IT.) 

Standard  Underground  Cable  Co.,  West- 
inghouse Bldg.,  Pittsburgh.  Pa.  "Stand- 


CO.,     1790 


srd," 

UNITED    STATES    

Broadway,  N.  Y.  "U.  S." 
WIRE.  ARMATURE  BANDING  OR 
BINDING.— Bare  tinned  steel  wire  of  high 
tensile  strength  used  for  wrapping  motor 
and  generator  armatures  to  prevent  the 
centrifugal  force  due  to  hleh  speeds  from 
dislodging  the  conductors.  Tensile  strengths 
as  high  as  350.000  lbs.,  per  sq.  In.  are  ob- 
tained in  some  of  the  best  grades  of  band- 
ing wire,  but  such  strength  is  required 
only  on  motors  or  generators  of  unusual 
size  and  high  speed.  Bronze  wire  Is  also 
used  In  some  cases. 
Manufacturers: 

AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  in  principal  cities.  Se»  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  or  our 
products.  We  manufacture  a  complete 
line  of  tinned  steel  armature  binding 
wire  for  use  In  binding  armatures  of 
motors  and  dynamos. — Adv. 
BELDEN    UFO,     CO..     2300    S.    Western 

Ave..    Chicago.    111. 
Csnadn    Wire    &    Cable    Co.,    Ltd..     2410 
Dundas  St..  West.  Toronto,  Ont..  Can. 
"Canada." 
Central    Steel    A     Wire    Co..     119-127    N. 

Peoria  St.,  Chicago.   III.   "Cisco." 
CHICAGO    MICA    CO..    11-21    Wfiter    St., 
Valparaiso.  Ind.     (See  display  adv.  page 

DOWNEY  CO.  GILBERT  H.,  7  S.  17th' 
St..   Philadelphia,  Pa.  I 

Philadelphia  Insulated  Wire  Co..  200  N. 
Jrd  St..  Philadelphia.  Pa.  I 


Roebllng's    Sons  Co.,    John    A..    Trenton. 

N,  J. 
ROME    WIRE    CO..    Rome.    N.    Y.      (See 

display  adv.  page   1217.) 
Seneca  Wire  &  Mfg.  Co.,  Fob  tori  a.  Ohio. 

WIRE,  ARMORED See  Cable,  armored: 

also  Cord,  flexible,  armored. 

WIRE.  ASBESTOS-COVERED,  —  Copper 
conductors  provided  with  Insulation  or  felt- 
ed or  woven  asbestos  fiber  and  impreg- 
nated with  a  cementing  compound.  It  is 
used   extensively  for  winding  magnet   colli 


other 


isfd- 


t   of    mica   Insulation    is 


American    Electrical   Works,   Phllllpadale. 
R.I.     "Emelectrlc" 


adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  asbestos  covered  wire. — Adv. 

BBLDEN  MFG.  CO..  2300  S.  Western 
Ave.,   Chicago.  HI. 

Canada  Wire  &  Cable  Co..  Ltd..  2410 
Dundas  St..  West.  Toronto,  Ont.,  Can. 
"Canada." 

Canadian    General    Eectrlc  Co.,    Ltd.,    212 

D  &  W  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO..  Providence.  H.  L  All 
"  Deltabeston "  wires  made  by  the 
DAW  Fuse  Works  are  asbestos - 
Insulated,  rendering  them  heat  and 
vaporproof,  with  the  assurance  given 
to  the  user  that  Improved  service  Is 
bought  with  Deltabeston.  Deltabes- 
ton Magnet  Wires  can  be  fur- 
nished In  round  sizes  from  No.  D 
through  No.  20,  and  In  a  great  variety 
of  square  and  rectangular  sizes.  Be- 
cause of  Its  heat-resisting  qualities, 
Deltabeston  magnet  wire  makes  an  ex- 
cellent wire  for  rewinding  coll*  of 
motors  subject  to  heavy  service,  for 
rewinding  arc  lamp  colls,  headlight 
colls,  and  for  almost  any  repair  work 
where  apparatus  Is  operated  under 
high  temperatures,  Deltabeston  Fix- 
ture Wires  are  furnished  with 
plain  asbestos  finish  or  with  a 
'  cotton  or  silk  braid  over  the  as- 
bestos. Single -con  due  tor  and  two- 
conductor  fixture  wires  are  listed  as 
standard.  These  wires  are  recom- 
mended for  use  In  wiring  Type  "C" 
lighting  fix  tures  and  other  device* 
where  the  heat  la  so  intense  that  rub- 
ber-covered wires  would  deteriorate 
rapidly.  Deltabeston  Switchboard  Wire 
Is  a  solid  conductor,  asbestos- Insulat- 
ed, furnished  with  a  hard  asbestos 
braid.  Its  application  is  self-explanatory. 
Deltabeston  Motion -Picture  Cable  Is 
an  extremely  flexible  wire.  Insulated 
with  standard  Deltabeston  Insulation, 
and  finished  with  a  hard  asbestos 
braid.  Deltabeston  Stove  Wire  Is  fur- 
nished in  practically  the  same  manner 
as  switchboard  wire.  It  is  very  generally 
used  for  the  wiring  of  electric  range*. 
ovens,  etc.  Deltabeston  Heater  Cbrd 
Is  an  asbestos-Insulated,  flexible  cord. 
designed  for  use  In  connection  with 
electric  fiat  lions  and  other  domestic 
heating  devices.  Can  he  furnished 
either  with  a  cotton  braid  or  an  asbes- 
tos braid.  The  asbestos  Insulation 
does  not  deteriorate  with  age.  nor  does 
It  break  down  under  heat. — Adv. 

Driver-Harris  Co.,   Harrison,  N.  J. 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.      (See  adv.  pages  120J-1MS.) 

INDEPENDENT  LAMP  A  WIRE  CO.. 
1787  Broadway.  New  York,  N.  Y. 
"Salamander."  (See  display  adv.  page 
1951.)  "" 

Joslyn  Mfg.  &  Supply  Co..  113  W.  Wash- 
ington   St.,    Chicago.    111. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd  St..   Philadelphia.   Pa. 

Quasl-Arc  Weldtrode  Co.,  Inc..  Atlantic 
Ave.  and  Warwick  St..  Brooklyn,    N.  Y. 

ROCKBESTOS  PRODUCTS  CORP..  P.  O, 
Drawer  1102.  New  Haven,  Conn. 

Roebllng's  Sons  Co.,  John  A..  Trenton. 
N.  J. 

Rome  Electrical  Co.,  Rome,  N.  Y. 

ROME  WIRE  CO.,  Rome.  N.  Y.  (See 
display  adv.  page  1217.) 

SIMPLEX  WIRE  &  CABLE  CO..  Ml 
Devonshire    St.,    Boston.    Mas*.       "StaV 
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Insulation  of  high 
uallty  and  extra  thickness,  with  or  with- 
tit  an  outer  braid,  and  used  for  the  dig 
rlbutlon  of  high-tension  currents  to  tin 
park  plugs  of  Internal- com bustl on  engines 
specially  on  automobiles. 
Manufacturer*; 
Alloy   Metal    Wire   Co.,    154    Nassau    St. 

Sen  York,  N.  T. 
AMERICAN  STEEL  &  WIRE!  CO.,  salei 
oincea  in  principal  cities.  See  display 
adv.  pace  1240  for  list  of  offices  and 
Illustration!  and  descriptions  of  our 
products.  We  manufacture  a  very 
complete  line  of  Ignition  wires  and 
cables  for  automobiles,  motor  boats, 
and  airplanes.  These  wires  and  cables 
■     ■      -    "arlety  of   styii 


e  in  the 


from 


e  of  v 


?ndtd 


standard   of  excellence 
itrongly  appeal  to  the  great 
--"*-i    and    gas    engine 


tELDEN    MFQ.     CO.,     3300    S.    Westen 
Ave.,   Chicago.  III. 
loston    Insulated    Wire    &    Cable    Co. 


anada  Wire  &  Cable  Co..  Ltd..  2410 
Dundee  St..  West,  Toronto,  Ont.,  Can. 
"Canada." 

inn  (flan  General  Electric  Co..  Ltd..  SIS 
King  St.,  W..  Toronto,  Ont..  Can. 
etroit  Insulated  Wire  Co.,  Wesson  Ave. 
&  Albert  St..  Detroit,  Mich.  ■'Detroit. ' 
l"DLO  MFG.  CO.,  Wall  St..  Fort  Wayne. 
Ind.  (See  display  adv.  page  1250.) 
ectrical  Alloy  Co..  The.  Morrlstown. 
N.  J.     "Magno." 

JNERAL  ELECTRIC  CO.,  Schenectady, 
V.   Y.      (See  adv.  pages  1803-1223.) 
ttschalk   Mfg.    Co.,   John  W.,   I'hilndel- 
>hia.  Pa. 

iBIKSHAW  ELECTRIC  CABLE  CO.. 
'olnt  St..  Yonkers.  N.  Y.  (See  display 
.dv.  pases  1344-1215.) 
DIANA  RUBBER  A  INSULATED 
PIRE  CO.,  Jonesboro,  Ind.  "Paranlte" 
rlmnry  cable  Is' made  with  41  strands 
f  No.  30  wire  (tinned  copper),  in- 
itiated with  new  code  rubber,  covered 
Ith  two  braids  and  finished  with  sev- 
ral  coats  of  enamel  varnished  baked 
n.  For  other  Indiana  Rubber  &  In- 
ilated  Wire  Cb.'s  products,  see  dla- 
lay   advertisement  on  pages  1235-1239. 


sf,    Frank  W., 

n,   Mass. 

nlte     Co.,     The.     Canal    St.,     Passaic. 

J.       "Okonlte." 
tard     Electric     Co.,     Warren,     Ohio, 
"ackard,"    "Packard  Junior." 
adelphla    Insulated    Wire   Co.,    200  N. 
1    St.,    Philadelphia,   Pa. 
iHngr'a    Sons   Co.,   John   A.,    Trenton, 
J. 

N.   Y.     (See 

E WIRE  CO"  DIAMOND  BRANCH, 

flfalo,  N.  Y.  Where  it  Is  necessary 
'  a  wire  to  withstand  high  voltages 
■m       the      distributor     to     the     spark 

Kfl  or  from  the  cod  to  the  dlstrfbu- 
.    or    to    transmit   any    high-tension 

rent  around  an  automobile,  our  line 
l  Knit  ion    cables    answers    the    pur- 


Congress  St.,  Bos- 


Rome  Ignition  Cabls 

>.  Owing  to  different  methods  of 
ylnK  these  wires,  either  through 
-  or  metal  tubes,  or  being  carried 
i,  we  furnish  either  plain  rubber- 
red  cables  or  cables  having  a  sin- 
irald   or  cables  having  double  braid. 


Rome  Ignition  Cable 

double  braid   the   outer   braid   has 

"Diamond  Crown  Finish."    See  display 

adv.,  page  1247.— Adv. 
Safety    Insulated   Wire   &   Cable   Co.,    11 

Liberty  St..  New  York,  N.  Y.  "Safety. 
SIMPLEX    WIRE    &     CABLE    CO..     201 

Devonshire    St..    Boston.    Mass.      -Sim- 


plex.' 
Splltdorf    Elec 


.    98   Warren   i 


Tubular    Woven     Fabric    Co.,     Malt 
Carver  St..  Pawtucket.  R.  L 

UNITED    STATES    RUBBER    CO.,    1790 
Broadway.  N.  Y.     "U.  8." 

WIRE,  AUTOMOBILE  LIOHTI NG— Cop- 
er conductors  usually  composed  of  tinned 
t rands  of  small  size  and  Insulated  with 
ubber  or  varnished  cloth,  with  an  outer 
overlng  of  one  or  more  layers  of  braided 
otton.      The    braids    are    usually    Impreg- 

*"J      "Vith     special      molstureproof     corn- 


Manufacturers: 

Alloy  Metal  Wire  Co..  154  Nassau  St., 
■      New    York,    N.   Y. 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  This  company  has  given  the 
closest  attention  to  and  has  perfected  a 
very  complete  line  of  wires  used  in 
electric  lighting,  starting  and  ignition 
systemB  for  automobiles.  Send  for  our 
descriptive  bulletin.— Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO..  52  Vanderbllt  Ave..  New 
York.  N.  Y,  "Dolphin,"  -Neptune," 
"Triton."    (See  display  adv.   page  1252.) 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,  Chicago,  111. 

Boston  Insulated  Wire  ft  Cable  Co.,  Bos- 
ton, Mass.     'B.  I,  W." 

Bourn  Rubber  Co.,   58   Warren  St.,   Prov- 


idence 


jit  Insulated  Wire  Co..  Wesson  Ave. 

&  Albert   St..    Detroit,   Mich.    "Detroit." 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.    Y.      (See  adv.   pages   1203-1223.) 


INDIANA  RUBBER  ft  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "paranite" 
multiple  conductor  primary  and  llglil- 

'--    —"-    Is   made  with   1,    *     —    " 

a,  as  desired.  St 
run  from  size  IE 
having  from  28  to  186  strands  of  No.  30 
wire.  "Paranlte"  starting  cable.  Is 
made  In  sites  8  to  00  and  has  double 
braid  cover.  No.  8  has  133  strands  of 
No.  27  wire.  No.  00  has  259  strands 
No.  23  wire.  This  company  also  makes 
the  "Peerless"  double  braid  starting 
cable  and  "Peerless"  auto  cable.  See 
display  advertisement  on  pages  1235- 
1239.— Adv. 

Kerite  Insulated  Wire  &  Cable  Co..  50 
Church  St..   New  York.  N.  Y. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St.,  Lowell,  Mass. 


"Individual    Con- 
Packard'    Electric     Co..     Warren.     Ohio. 

"Packard,"  "Packard  Junior." 
Philadelphia    Insulated   Wire    Co.,    200   N. 

3rd   St.,  Philadelphia.   Pa. 
Roebiing'g    Sons    So.,    John    A.,    Trenton. 

N.  J. 
ROME   WIRE    CO..    Rome.    N.    Y_      (See 

display  adv.  page  1247.) 


ROME  WIRE  CO..  DIAMOND  BRANCH. 
Buffalo.  N.  Y.— Owing  to  the  fact  Of 
the  voltage  used  in  automobile  light- 
ing is  all  low  tension  current.  It  is  not 
necessary  to  have  a  heavy  rubber  wall 
to    Insulate    the    copper    conductor.      In 


Rome  Lighting  a 


placed  a  glazed  cotton 
our  "Diamond  Crown" 
'  h stand   chafing 


Where 

and  a    better  appearance 

._.    _ ._.     ..e    recommend   our   duplet 

lighting  cable.  Each  conductor  of  this 
Style  Is  braided  with  different  colored 
cotton  yarn,  thereby  making  It  possi- 
ble to  connect  terminals  properly  with- 
out confusion.  Where  lighting  cables 
are  to  withstand  extra  hard  usage  and 
also  for  appearance's  sake,_  some  Deonle 


Rome  Armored   Cables 


opposite  dLi 

ton  braid,   Impregi 
'  erproof     finish 


k-ered   v 


...__ covered 

with  a  strip  of  electro-galvanized  steel. 
Owing  to  the  heavy  amperage  used  In 
starting  a  car.  It  Is  necessary  that  a 
wire  of  rather  heavy  carrying  capacity 
be  used  In  carrying  the  current  from 
the  battery  to  the  starting  motor.  This 
style  of  cable  Is  also  used  In  connect- 
ing one  terminal  of  the  battery  to  the 
ground.    Owing  to  the  size  of  the  wire 


Rome  Lighting  and  Starting  Cabli 

and  the  advisability  of  having  this 
wire  as  flexible  as  possible,  the  copper 
conductor  Is  made  up  of  a  number  of 
fine,  soft-drawn  tinned  copper  wires  In 
order  to  obtain  a  maximum  amount  of 
flexibility.  See  display  adv.  page  1247. 
—Adv. 

Safety  Insulated  Wire  &  Cable  Co..  114 
Libertv  St.,  New  York,  N.  Y.  "Sufetv." 

Standard  Underground  Cable  Co.,  West- 
lnghouse  Bldg.,  Pittsburgh.  Pa.  '"" — ' 

SIMPLEX    WIRE    A    CABLE    ( 
"i„    Boston.   Mass. 


"Stand- 


Tubular     Woven     Fabric     Co..     Main 

Carver  St..    Pawtucket.   R.    I. 
UNITED     STATES    RUBBER    CO..    1710 

Broadway.  New  York,  V    *»       " 


JBBKK      CO..      1T1U 

NI  "Jioogle 


WIRE 
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Rubber-  covered 
e  rally  used  for 
commonly  ap- 
are   twisted   to- 


WIRE,      AUTOMOBILE,      MISCELLAN 

EO  US. —Automobile  wire  for  use  on  th> 
miscellaneous  low- voltage  circuits,  sue  I 
as  the  horn,  spotlight,  rear  tragic  signals 
bells  on  electric  vehicles,  etc.,  does  no 
require  the  sume  Insulation  as  the  start 
Ing  and  ignition  circuits, 
stranded  conductor  Is  Ren 
this  purpose.  A  braid  1b 
piled  and  often  two  wires 
gather  into  a  pair. 
Manufacturer: 

ROME  WIRE  CO..  

Buffalo,  N.  T.  Rome  ■spotiignt" 
or  horn  wire.  This  wire  consists  of  a 
flexible  copper  strand,  cotton  wrapped, 


Rome  Spotlight  Wire 

rubber -insulated,   braided   with  a   black 
a/lazed  cotton  and  finished  with  an  oil- 
proof   varnish   and    Is    used    extensively 
In  connecting  spotlights,  horns  or  Other 
accessories   In   which    the  current   Used 
is  of  low  vol  (age.     The   principal   size 
used  for  this  purpose  is  No.  is  B.  &  S. 
Oage,    although   other   sixes   are   made 
up  as  requirements  demand.      See  dis- 
play adv.  page  1Z47.— Adv. 
WIRE,      AUTOMOBILE,       STARTING.— 
Wire    used    In    the    starting    circuits    of 
gasoline    automobiles    Is    quite    heavy    anil 
is  made  of  several  strands.     For  this  rea- 
son  It  Is   often   called    starting  cable.    Th-3 
necessity  for  the  large  cross -sectional  area 
Is  that  a  large  current,  often  in  excess  of 
GO    amperes,    Is    carried,    with    a    potential 
usually   of   only   e   or   12   volts.     Without 
a    large    conductor    the    voltage    drop    and, 
heating     would    be    excessive.      Where    the 
starting    wires    are    used    around    the    bat-, 
tery  they  are  usually  rubbed -covered  with- 
out any  braid,    because   they  are   then   not 
affected  by   the   acid   spray. 
Manufacturer*:' 
Alloy   Metal   Wire   Co.,   154   Nassau   St., 

New  York,  N.  T. 
AMERICAN  STEEL,  A  WIRE  CO.  Sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  This  company  has  given  the 
closest  attention  to  and  has  perfected 
-    !  complete  line  of  wires  used   in 


electric  lighting,  starting  and  Ignlt 
systems  for  automobiles.  Send  for  . 
descriptive  b 


ATLANTIC  INSULATED  WIRE  A 
CABLE  CO.,  62  Vanderbllt  Ave..  New 
York.  N.  Y,  "Dolphin,"  "Neptune," 
"Triton."     (See  display  adv.  page  1252.) 

BELDEN  MFO.  CO.,  2300  S.  Western 
Ave.,  Chicago.  111. 

Boston  Insulated  Wire  A  Cable  Co..  Bos- 
ton.  Mass.     "B.  I.  W." 

Bourn  Rubber  Co.,  GS  Warren  St..  Provi- 

Canadlan  General  Electric  Co.,  Ltd..  212 
King  St..  W..  Toronto,  Ont..  Can. 

Detroit  Insulated  Wire  Co..  Wesson  Ay;. 
A    Albert    St.,    Detroit,    Mich.      "De- 

GENERAL  ELECTRIC  CO.,  Schenec- 
tady, N.  Y.   (See-adv.  pages  1101-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers,  N.  Y.  (See  display 
adv.  pages  1244-1246.) 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO..  Jonesboro,  Ind.  "Paran- 
Ite,"  "Peerless."  For  description  see 
classification  Wire  Automobile,  merit- 
ing and  adv.  pages  1236-1239. — Adv. 

Kerlta  Insulated  Wire  A  Cable  Co.,  60 
Church  St.,  New  York,  N.  Y. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St..  Lowell,  Mass. 

Marlon  Insulated  Wire  &  Rubber  Co., 
Marion    Ind.      "Eagle    Brand." 

Okonlte  Co..  The.  Canal  St..  Passaic,  N.  J. 


Packard  Electric  Co.,  Warren,  Ohio. 
"Packard,"    "Packard   Junior." 

Philadelphia  Insulated  Wire  Co.,  200  .V. 
3rd  St.,   Philadelphia,  Pa. 

Roehlfnrs  Sons  Co..  John  A..  Trenton. 
N.  J.  r 

ROME  WIRE  CO.,  Rome  N.  Y.  (See 
display  adv.   page   124T.) 

ROME  WIRE  CO..  DIAMOND  BRANCH, 
Buffalo,  N.  Y.  For  description  see 
classification  Wire.  Automobile.  Light- 
ing.—Adv. 

Safety  Insulated  Wire  A  Cable  Co.,  Ill 
Liberty  St.,  New  York,  N.  Y.  'Safety." 


Sard." 
Tubular  Woven  Fabric  Co..  Main  &  Car- 

verSts..   Pawtucket.   R.   I. 
UNITED    STATES    RUBBER    CO..    179i 

Broadway.  New  York,  N.  T.    "U.  S." 
WIRE,    BLASTING.— BlaHting  or  leading 

wire  Is  used  to  lead   from  the  supply 

to  the  charge  In  blasting  to  furnlsl 
energy  for  explosion  of  the  charge.  It 
consists  of  Insulated  wire  of  small  diamete 
similar  to  annunciator  or  telephone  wire 
with  or  without  rubber  Insulation,  ar 
In  single  or  twisted-pair  types. 
Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO.,  sail 
offices  In  principal  cities.  See  dlspls. 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  oui 
products.  We  manufacture  a  complete 
line  of  wire  used  in  blasting.— Adv. 
Atlas    Powder    Co.,    140    N.    Broad    St., 

Philadelphia,   Pa. 
Canada    Wire    A    Cable    Co.,    Ltd..    241D 
Dundas  St.,  West,    Toronto,  Ont.,   Can. 
"Canada." 
Hazard  Mrg.  Co.,  81  E.  Rosa  St.,  Wllken- 

Barre,    Pa. 
New    England   Electrical   Works,    Lisbon, 

N.  H. 
New  York  Blasting  Supply  Co.,  II  Broad- 
way. New  York,  N.   Y.  "New  York." 
Okonlte  Co.,  The.  Canal   St..  Passaic,   N 

J. 
Philadelphia  Insulated   Wire   Co.,    200   N. 

3rd  St..  Philadelphia,  Pa. 
Safety  Insulated  Wire  A  Cable  Co.,  114 
Liberty  St..  New  York.  N.  Y.  "Safety." 
Standard  Underground  Cable  Co.,  Wesc- 
Inghouse  BIdg.,  Pittsburgh,  Pa.  "Stan- 
dard." 
UNITED    STATES    RUBBER    CO.,    1790 
Broadway,   New   York,   N.   Y.   "U.   8." 
WIRE   BONDS.— See   Bonds,   cable,   elec 
trolysls  preventive.  Bonds,  rail. 

WIRE-BRAIDING  AND  TAPING  MA 
CHINES.— Machines  carrying  a  numbe 
if    rotating    spools    of    threads    which    -- 


caused  to  revolve,  usually  in  altei 
opposite  directions,  around  an  uncovemu 
or  partly  Insulated  wire  drawn  through 
the  machine,  thus  weaving  on  It  a  braided 
Insulation  or  outer  protective  covering. 
Taping  machines  are  machines  carrying 
one  or  more  reels  of  tape  which 

to  rotate  around  an  uncovered  \ 

through  the  machine,  thus  covering  it  with 
one  or  more  overlapping  layers  of  fabric 
or  paper  tape.     Both  these  classes  of  mi 

Manufacturers; 

American      Insulating     Machinery     Co. 
Falrhlll    A    Huntingdon    Sts.,    Phlladel 
phla.  Pa.   "American." 
New      England      Wire      Machinery      Co. 

Water  Front  St..  New  Haven,  Conn. 
Textile  Machine  Works.  Reading,  Pa. 
Ward  well  Braiding  Machine  Co.,   Centra 

Falls,  R.  I.  "Wardwellian." 
WIRE,  BRASS— Brass  wire  Is  aeldort 
used  as  an  electrical  conductor,  but  ii 
generally  furnished  In  hard-drawn  gradei 
as  tempered  spring  brass.  In  this  form 
It   Is   used   In  various   collal  .  . 

as      hinge     springs     and     contact-maklnB 

Manufacturer*: 

Alloy    Metal    Wire    Co.,    164    Nassau    St. 

New  York.  N.  Y. 
AMERICAN    BRASS    CO..    414     Meadow 

St.,   Waterbury,    Conn. 
American    Copper    Products    Corp.,    Z0( 

...  .,      .    „     ..     ..    Y. 

Srlstol.  Conn 

"  Barnes -Made." 
Bay  State   Insulated  Wire  A  Cable  Co. 

Hvrte    Park.    Mass. 
Canada   Wire    A    Cable    Co.,    Ltd.,    2410 

Dundas  St.,  West,  Toronto,  Ont.,  Can. 

Chase     Metal     Works.      236     Grand      St.. 

Waterbury,  Conn. 
Dalles  Brass  A  Copper  Co.,   820  Orleans 

St.,   Chicago.   111. 
Driver-Harris  Co..   Harrison.  N.   J. 
General    Platers'    Supply    Co.,    Inc.,    499- 

193  Broome  St..  New  York,  N.  Y. 
Halstead   Wire   Co.,    Inc.,    132    Front   St., 

Rome.  N.  Y. 
Hungerford   Brass  A  Copper  Co.,   U.   T. 

80    Lafayette    St.,     New    York,     N.    Y. 

"Star   Brand." 
Manhattan    Brass    Co.,    232    E.    28th    St.. 

New  York,  N.  Y. 
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McAvity  A   Sons,  Ltd.,  T.,   King  St.,  St. 

John,  N.  B.,  Ca». 
Plume  A  Atwood  Mfg.  Co.,  470  Bank  St 

Waterbury,  Conn. 
Roeb!1ng-s    Sons    Co..    John    A.,    Trenton 

SCOVTLD  MFG.  CO.,  99  Mill  St.,  Water- 
bury,   Conn.      (See   display   adv.   pago 

Standard  Underground  Cable  Co..  Wesi- 
lnghouse  BIdg.,  Pittsburgh,  Pa.  "Stan- 

Wtfl, 

WIRE,  BRONZE.— Bronze  is  an  alloy  of 
copper  and  tin,  with  the  addition  Of  xtii" 
or  other  metals  In  some  cases.  One  <;f 
the  bronzes  largely  used  as  an  electrical 
conductor  In  the  form  of  wire  is  phosphor 
bronze,  which  see.  The  conductivity  o. 
bronxe  is  less  than  that  of  copper,  but  it 
la  much  stronger  and  Is  used  as  binding 
wire,  antenna  wire,  etc.,  In  places  wherv 
reliability  Is  required.  Silicon  bronze.  i>n 
alloy  of  copper,  silicon,  sodium  and  In 
some  cases  tin  and  zinc,  is  also  used  In 
the  form  of  wire.  Its  resistivity  is  from 
1.2  to  2.6  times  that  of  copper,  but  It  Is 
from  35  to  70%  stronger.  Bronze  wlr*n 
are  also  coming  Into  favor  as  trolley  wires 
in    places  of  hard    usage. 

Manufacturer: 

American    Copper    Products    Corp.,     SiU 


flexible. 

WIRE,  CAR,  AND  CABLE.— Car  wire 
and  cable  la  used  In  wiring  electric  rail- 
way cars  and  steam  railroad  cars  thai 
are  lighted  by  axle -driven  generators, 
head-end  sets  or  storage  batteries.  It  is 
usually  stranded  conductor,  especially  in 
sizes  from  No.  0  to  No.  10  A.  W.  CI. 
Single  conductors  are  used  for  sites  up  to 
No.  10  A.  W.  G.  Each  conductor  Is  covered 
with  a  coating  of  30%  pure  rubber  com- 
pound and  with  one  or  two  cotton  braids 
which  are  saturated.  This  wire  is  used 
for  the  lighting  circuits  of  Individual  cars 
and  for  master  control  circuits.  When 
trailers  are  used  on  electric  motor  cars 
and  when  the  head-end  system  Is  used  for 
steam-train  lighting  a  cable  Is  required  to 
connect  the  cars  together.  This  Is  com- 
posed of  the  same  kind  of  conductors 
with  an  outer  rubber  coating  and  two 
layers  of  saturated  braid.  Another  form. 
known  as  car  jumper  cable,  is  used  for 
connecting  the  control  circuits  of  adjacent 
multiple- unit  cars.  This  Is  a  flexible  cable 
composed  of  from  6  to  30  stranded  rub- 
ber-covered conductors  covered  with  a 
braid.  Theae  conductors  are  cabled  with 
dry  Jute  fillers  and  covered  with  a  rubber 
tape  and  then  a  coating  of  30%  rubber 
compound  and  two  saturated  braids. 


A-A  Wire  Co.,  Inc.,  60  E.  41nd  St.,  New 
York.  N.  Y. 

Alloy  Metal  Wire  Co.,  154  Nassau  St.. 
New  York,  N.  Y. 

AMERICAN  BRASS  CO..  414  Meadow 
St..  Waterbury,  Conn. 

AMERICAN,  STEEL  &  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  the  well 
known  "Amerlcore"  line  of  car  cables 
for  light  and   power  circuits,   and    for 


—Adv. 


motor -lead    cables. 


ATLANTIC  INSULATED  WIRE  A 
CABLE  CO..  52  Vanderbllt  Ave.,  New 
York.  N.  Y.  "Dolphin."  "Neptune.- 
"Triton."   (See  display  adv.  page  1252. > 

Bay  State  Insulated  Wire  A  Cable  Co.. 
Hyde  Park.  MaajL 

Canada  Wire  A  Cable  Co.,  Ltd.,  2410 
Dundas  St.,   West,   Toronto.   Ont.,   Can 

Canadian  General  Electric  Co..  Ltd.,  112 


...  .„..,,  „ roll.  Mich.     "Oetrolt.'' 

GENERAL     ELECTRIC     CO.,      Schenec- 
tady. N.  Y.  (See  adv.  pages  1*01-1213.) 
HARIRSHAW   ELECTRIC    CABLE    CO.. 
Point     St.,     Yonkers.    N.    Y.       "Hahlr- 
Ute."      (See    display   adv.    pages    1244- 

Haia'rd  Mfg.  Co.,  81  E.  Ross  St.,  Wllkes- 
Barre.  Pa. 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Joneaboro,  Ind,  "Paranite" 
car  wire  la  made  In  7-wlre  strand  type. 
single,  double  and  triple  weather- 
proof braid.    The  strand  fa  covered  be- 
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fore  Insulating  with  a  wrap  of  cotton. 
Sites  run  from  No.  S  to  No.  1  B.  *  S. 
The  49-wire  strand  "Paranlte"  oar 
wire  ran  also  be  supplied  In  either 
single,  double  or  triple  braid  weather- 
proof finish.  See  display  advertising  on 
1235-1239—Adv. 

Kerite  Insulated  wire  A  Cable  Co.,  SO 
Church  St.,  New  York,  N.  T. 

Okonite  Co..  The.  Canal  St.,  Passaic. 
.v.  J.    "Okonite." 

Philadelphia  Insulated  Wire  Co..  ZOO  N 
3rd    St.,    Philadelphia,    Pa. 

ROCKBESTOS  PRODUCTS  'CORP.,  P. 
0.  Drawer  1102,    New   Haven,    Conn. 

(oeblinE'g  Sons  Co.,  John  A.,  Trenton. 
N.  J. 

10ME  WIRE  CO..  Rome,  N.  Y.  (See 
dlsplav  adv.  pages  1247.) 

iafety  Insulated  Wire  &  Cable  Co.,  114 
Liberty  St..  New  York.  N.  Y,  "Safety." 
wrRE     &     CABIJ5)    co       ~-- 


:jVI'I,E> 

[IfVOTlSt 


.    Boston,    Mass. 


"Sim- 


NITED  STATES  RITBBER  CO..  17B0 
Broadway,  New  York,  N.  Y.  "U.  S." 
'IRE  CHIEF,  TELEPHONE.— A  person 
has  charge  of  the  malnteni 


I  cables   and   t 


.   of   th- 


ins   CLIPS.— See   Clips,    wire   rope. 

IRE    CONNECTORS See    Connectors. 

:  Connectors,  emergency;  Connectois. 
tension,  separable:  Connectors,  solder- 
Connectors,  spring  clip. 
IRE,  COPPER,  BARE,  TRANRMIS- 
i  LINE,  ETC.— On  lines  where  th- 
ee Is  too  high  to  permit  work  being 
on  them  by  ordinary  means  the  ex- 

mltted  except  where  required  by 
ances.     Solid  copper   wire   Is  usually 

drawn  as  used  for  overhead  lines, 
randed  form  both  annealed  and  hard- 
n  conductors  are  used.  The  strength 
rd-drawn  wire  Is  from  65.000  to  65,000 
per    square    Inch,     that    of    annealed 

being  from  35.000  to  45,000  lbs.  per 
f.  Inch.  Hard -drawn  Is  preferable 
■ansmlsslon  and  for  long  spans,  bu* 
led  wire  has  advantages,  for  distribu- 
tes. Hard  drawn  copper  wire  Is 
ised  extensively  In  the  smaller  sizes 
lephone  lines.    Also  see  Wire,  trolley. 

ufacturars: 

y    Metal   Wire    Co.,    154   Nassau    St., 

sw  York,   N.  Y. 

HUCAN    BRASS    CO..    THE.    Water- 


inture  and  field  coils.  Fine  copper 
it  for  alt  electrical  purposes.  {For 
it  ion  of  mills  and  factories,  see 
labetlcal  listing  under  firm  name.) — 

lenn     Copper    Products    Corp.,    200 


1ICAN        INSULATED      WIRE      ft 
3LE   CO..    864  W.  21st  St.,  Chicago. 

'•American    Brand."      (See   display 

page    1260.) 
tICAN    STEEL  &  WIRE  CO..  sales 
es    in    principal   cities.     See   display 

page  1240  for  list  of  offices  and 
t  rat  tons  and  description  s  of  our 
ucts.  We  manufacture  a  complete 
of  trolley  wire,  also  bare  wires  and 
•s  to  meet  any  specification. — Adv. 
ON' I)  A  COPPER  MINING  CO., 
ng  Mills  Department.  Salea  Office. 
Conway  Bldg.,  Chicago.  111.  The 
any's  mill  at  Great  Falls,  Montana. 
e  only  plant  of  its  kind  located 
of  the  Mississippi  river.  The  ad- 
iges  of  this  location  for  shipments 
iddle-western  and  western  points 
ite  apparent.  Every  step  from  the 
!«r  of  the  ore  to  the  shipping  of  the 
I'd  wire  Is  conducted  under  Ana- 
i     supervision   and   direction.     All 

for  telephone,  telegraph,  power 
Tilssion  and  all  Industrial  uses  are 
i  from  Anaconda  electrolytic  cop- 
he  average  metallic  impurity  con- 
if  which  ts  less  than  1/100  of  1%. 
splay  advertisement  on  page  1248. 

NT  MFQ.  CO.,  2300  S.  Western 
Chicago,    III. 

ort  Braes  Co..  Bridgeport,  Conn. 
o-  Electric." 


Canada    Wire    &    Cable    Co.,    Ltd.,    2410 

Dundas  St.,  West,  Toronto,  Ont..  Can. 

"Canada." 
Chase     Metal     Works.      236     Orand     St., 

Waterbury,    Conn. 
CHICAGO   INSULATED  WIRE  ft  MFG. 

CO.,  Sycamore,   111.     (See  display  adv. 

page  1249.) 
Copper    Clad     Steel     Co.,     Rankin,     Pa. 

'"Coppcrweld." 
DUDLO     MFG.      CO..      Wall      St.,      Fort 

Wayne,    Ind.       (See    display    adv.    page 

General  Platers'  Supply  Co.,  Inc..  4S9- 
483  Broome  St.,  New  York.  N.  Y. 

Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes- 
Barre,  Pa, 

Hungerford  Brass  &  Copper  Co..  U.  T., 
80  Lafayette  St.,  New  York,  N.  Y 
"Star    Brand." 

ILLINOIS  WIRE  A  CABLE  CO.,  Syca- 
more, lit.  "Illinois."  (See  display 
adv.  page  1250.) 

Josyln  Mfg.  &  Supply  Co.,  183  W.  Wash 
lngton   St..    Chicago,    111. 

Monarch  Electric  &  Wlrs  Co.,  624  W. 
Adams  St.,  Chicago,  111.     "Monarch." 

National  Conduit  A  Cable  Co.,  Inc., 
Hastings -on -Hudson.  N.  Y. 

Philadelphia  Insulated  Wire  Co..  200  N. 
3rd    St.,    Philadelphia,    Pa. 

PHILLIPS  WIRE  CO..  Paw  tucket,  R. 
I.     "Phillips." 

Rooming's  Sons  Co..  John  A.,  Trenton. 
N.  J. _ 

ROME  WIRE  CO..  Rome.  N.  Y..  manu- 
factures a  complete  line  of  round,  flat, 
square,  bare  and  tinned,  soft  and  hard 
drawn  copper  wire,  performing  every 
rfianufacturlng  operation  from  the  wire 
bar  to  the  finished  article.  The  diamond 
dies  through  which  the  wire  Is  drawn 
are  manufactured  in  the  company's  own 
plant  and  are  accurate  as  to  gauge. 
Special  methods  of  annealing  the  wire 
insure  uniform  softness.  Rome  wire 
standard  specifications  require  that 
round  copper  wire  must  be  uniformly 
Cylindrical,  smooth,  free  from  splinters, 
cracks  or  laminations  and  clean;  that 
the  tinned  wire  must  be  uniformly  tin 
coated,  clean  and  free  from  lumps. 
spots,  kinks,  scraped  spxface  or  corro- 
sion. The  soft  bare  and  tinned  round 
copper  wire  shall  be  thoroughly  an- 
nealed after  the  last  drawing  operation, 
and  must  be  thoroughly  soft  through- 
out. Conductivity  of  copper  used  shall 
not  be  less  than  SB  per  cent,  and  the 
conductivity  of  the  tinned  wire  shall 
not  be  less  than  96  per  cent.  100  per 
cent  conductivity  being  based  on  cop- 
per having  a  resistance  of  0.153O  ohms 
per  meter  gram  at  20  deg.  C.  For  the 
purpose  of  calculating  weights,  cross 
sections,  etc.,  the  specific  gravity  of 
copper  shall  be  taken  as  8.S9  at  20  deg. 
C.  Tensile  strength  and  elongation 
standards  are  strict,  ranging  from  40.- 
000  lbs.  ultimate  tensile  strength,  and 
IT  per  cent  minimum  elongation  In  10 
Ins..  for  the  0.003  to  0.O0T  in.  soft  an- 
nealed bare  and  tinned  round  copper 
wire,  up  to  36.000  lbs.  ultimate  tensile 
strength  and  35%  minimum  elongation 
for  all  wire  over  0.460  Ins.  in  diameter. 
For  bare  wire  the  average  variation  In 
diameter  does  not  exceed  1  per  cent 
above  or  below  the  nominal  gauge  on  all 
sizes  heavier  than  .0100  in.  nor  more  than 
.0001  ins.  for  the  smaller  sizes.  Tinned 
wire  diameter  does  not  exceed  8  per  cent 
ir  1  per  cent  below  the  nominal 
n  all   sizes   heavier   than   .0100 

_._.  vary  more  than  .0003  Ins.  above 

or  .0001  Ins.  below  for  the  smaller 
sizes.  The  quality  arid  thickness  of 
the  tin  coating  on  tinned  wire  Is  sub- 
jected to  a  standard  test  with  hydro- 
chloric acid,  and  a  high  standard  of  tin- 


Rome  Bare  Copper  Wire 


nished  In 

such  Joints  as  necessary  being 

that  the  wire  at  that  point  Is  Identical 


gauge    o 


.   r  cent  of  Its  strength.     Cer^ 
tain  standards  for  colling,  reeling  and 


spooling  bare  and   t 


order  to  special  spec!  float  ions  if  desired. 


Rome    Bare   Copper   Wire 

Hard   drawn    bare   and    tinned  .c 
wire    can    be    furnished    In    all 
standards  ranging  from  0' 
ameter   up    I" 


.... J.  In  dl- 

..     .  ...     .      J    Ins.      Rome    wire 

standard  spec  meat  Ions  require  that  the 


minim 

„..    „    J7.000   lbs. 

per  sq.  In.  and  a  minimum  elongation 
In  10  ins.  of  0.7  per  cent.  The  0.460 
In.  wire  shall  have  a  minimum  ultimate 
tensile  strength  of  49.000  lbs.  per  sq. 
In.  and  a  minimum  elongation  In  10 
ins.  of  3.75  per  cent.  For  other  Rome 
Wire  products  see  display  advertise- 
ment on  page  1247.— Adv. 
Standard  Underground  Cable  Co.,  Weat- 
Inghouse  Bldg..  Pittsburgh,  Pa.  "Stan- 
dard." 
UNITED    STATES    RUBBER    CO.,    1T90 

Broadway.  New  York.  N.  Y.     "U.  S.'" 

WIRE.      COPPERCLAD,       STEEL.— The 

Strength   of  steel   being  greater   than   that 

of  copper,   eopperclad   steel   wire  has   been 

developed   for   use   where   economy   of  first 

cost   Is  a  factor  and  the  load  Is  relatively 

small.     The   copper   coating   Increases   the 

conductivity    and    protect B    the    steel    from 

corrosion.      This   wire    has   also   been    used 

for     lightning     protective     grounded      wire 

above  transmission   lines  with  good  effect. 

Manufacturers: 

A-A  Wire  Co..  Inc..  60  E.  42nd  St.,  New 

York,   N.   Y. 
Canada    Wire    A    Cable    Co.,    Ltd.,    2410 
Dundas  St.,  West.  Toronto,  Ont.,  Can. 
"Canada." 
Copper     Clad     Steel     Co..     Rankin.     Pa. 

"Copperweld." 
Detroit     Insulated     Wire     Co.,     4661-4641 
Wesson    Ave.,     Detroit,    Mich.      "De- 


ad v.   pages   1244-1245.) 
INDEPENDENT    LAMP    &    WIRE    CO., 
1737  Broadway,  New  York,  N.  Y.     (See 
display   adv.    page    1251.) 
Philadelphia   Insulated  wire  Co.,   200  N. 

Srd   St..    Philadelpha,    Pa. 
SIMPLEX    WIRE    &    CABLE    CO..    201 
Devonshire    St.,   Boston,    Mass.    "Sim- 
Standard  Underground  Cable  Co.,  West- 
Inghouse  Bldg..  Pittsburgh,  Pa.  "Stan- 
dard."     "C.    C.   C." 
UNITED    STATES    RUBBER    CO.,    17B0 
Broadway,   New   York,    N.   Y.    "U.   S." 
WIRE   CUTTERS.— See   Cutters,   wire. 
WIRE,   DECK.— See  Cord,   flexible,   deck 
or.  marine. 

Wl  HE- DRAWING  DIES.— Devices  for 
reducing  the  diameter  of  wires,  consist- 
ing of  blocks  of  hardened  alloy  steel  for 
the  larger  sixes  and  diamonds  for  tho 
smaller  sizes,  each  perforated  with  a  hole 
of  successively  smaller  diameter  until  the 
last  die.  which  has  the  exact  diameter  of 
the  finished  wire.  The  dies  have  bell- 
shaped  entrance  and  exit  edges.  The  wire 
Is  drawn  through  the  dies  and  wound  on 
a  drum  and  Is  reduced  to  the  final  size   in 


stages 


Google 


V_J 
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Manufacturer*: 

Eby  Mfg.  Co..  H.  H..  13th  &  Wallace 
Sts.,    Philadelphia.    Pa. 

INDEPENDENT  LAMP  &  WIRE  CO.. 
1137  Broadway,  New  York,  N.  Y.  (See 
display   adv.    page   1251.) 

Midwest  Mfg.  Co..  117  N.  Wells  St..  Chi- 
cago.  III. 

New  England  Wire  Machinery  Co.,  Water 
Front  St..  New  Haven.  Conn. 

VIANNEY  WIRE  DIE  WORKS,   1   Union 

Sq.,    New   York,    N.   Y.      Diamond    dies 

for    drawing    all 

made  from  se- 
lected  dia- 
monds, the 
weights  of 
which  are  guar- 
anteed and 
stamped  on   the 


Vlanney  P|an<- 

Dlamond  Die  ™  j™ 

diamond  dies.  Drilling  plan 
cated  at  Trevoux  and  Yez 
France.— Adv. 


eries  of  drawing  dies 
'eiy  smaller  diameters  and  r< 
indrels  between  each  pair  of  die: 
indrels  are  connected  to  a  cotnmor 
(.■nanism  through  gearing.  A 
_  copper  "rod"  Is  placed  at  oi 
and    drawn    through     the     dies,     becoming 


coll  of  copper 

each  die.  it  is  wrapp 
mandrel  two  or  three 
uniform  and  steady  ten 
'i  die.     The  gearing  o 


give 


<    It    1 


_ „  -  ..landrels 

such  that  those  handling;  the  smaller  dlar 
eter  wire  will  mind  up  more  than  the  Hi 
mandrel  which  winds  the  wire  as  It  leav 
the  first  die.     This  gives  a  steady  tens! 
and  also  makes  up  for  the  Increased  lenp 
of  the   wire   as   It    progresses   through    t    . 
machine.     In  some  machines,  the  mandrels 
run  in  water  or  In  a  cooling  and  lubricat- 
ing compound.     The  dies  are  also   cooled, 
as  the   friction   In   the  dies   heats  them    up 
as   well   as   the   wire.      Since    the   mandrels 
and    dies    arc    mounted    on    a    large    raise] 
horizontal^  platform    resembling 


machine 


Milled  V 


Manufacturers: 

Langeller  Mfg.   Co..   Arlington.   Cranston, 

R.  I. 
Standard    Machinery    Co.,    Auburn.    R.    I. 

(P.      O.      address.      Elm  wood      Station, 

Vaughn  Machinery  Co.,  The,  Cuyahoga 
Falls.  Ohio. 

WIRE,  ELEVATOR— See  Cable,  elevator 
trolley,   lighting  and  signaling. 

WIRE,  ENAMELED,  MISCELLANEOUS. 
—Copper  conductors  provided  with  a  hard 
elastic  Insulating  covering  of  enamel  ap- 
plied In  thin  successive  coats  and  baked  on 
at  a  high  temperature.  The  coating  Is 
not  affected  by  moisture,  ordinary  solvents 
or  moderately  high  degrees  of  hent. 
^ -"■■■    -'—  's  used  largely  foi      ■    ' 


.   Induction   i 


the   thinr 


a use    of 


r  Insulation.  The  colli  __.. 
wur«™  at  higher  temperatures  and  need 
not  be  so  thoroughly  protected  against 
moisture.      Enameled    wire    Is   also   coming 

for  telephone  cables,  where  it  not  only 
permits  a  smaller  cable  but  effects  a  sav- 
ing in  the  cost  of  manufacture,  because 
of  the  large  Increase  in  the  price  of  silk 
floss,  which  was  formerly  used.  Other 
application  of  It  are  for  field  and  arma- 
ture colls,  especially  on  small  motors 
ignition  coils,  high-resistance  receivers  for 
radio  telephony  and  telegraph,  small  trana- 
former  windings,  etc. 
Manufacturers: 

ACME   WIRE    CO..    THE,    Dixwell    Ave 
New     Haven.     Conn.       "Acme."       (See 
display    adv.    page    1218.) 
American    Electrical    Works.    Phlllipsdale. 

R.  I.  "Emelectric." 
AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  12<0  for  list  of  offices  and 
Illustrations  and  descriptions  oi  our 
products.  We  manufacture  a  complete 
line  of  enameled  magnet  wire.  Send 
for  special  bulletin.— Adv. 


BELDEN    MFG.     CO.,    2300    S.    Westen. 

Ave.,  Chicago,  HI 
Canada    Wire    &    Cable    Co.,     Ltd.,    241') 

Dundas  St..  West.  Toronto,  Ont..  Can. 


St..    Philadelphia,    Pa 
DUDLO      MFG,      CO.,      Wall      St..      Fort 

W-vne,    Ind.      (See    display    adv.    page 

1250.) 
GENBRAL     ELECTRIC     CO..      Rchenec- 

tHdv.  N.  Y.   (See  adv.   pages  12D3-122S.) 
INDEPENDENT    LAMP    &    WIRE    CO 

I*   RiWwri-.   Ne—  Y--k,   N,   Y.    (See 

display  adv.  pages  1251.) 
MARINO    WIRE    CO.,    Clav    &    8th    Sti 

MusWon.    Mich,      "Marlng    Proc-ss" 
Philadelphia    Insulated   Wire   Co..    200   N 

3rd    St..    Philadelphia.    Pa. 
Phillip*    Electrical    Works.    Ltd..    Eugene 


WIRE,  FIXTURE.— Copper  conductors  of 
1o.  IS  or  IB  A.  W.  G.  genernllv  nrovinVd 
vith   1/64   In.   or    1/32   in.   rubber   insulation 

■Ither  single  or  stranded  conductors 
Asbestos,  applied  and  Impregnated  w*th 
'    binding    cement.    Is    sometimes    used    * 


Morse.  JJ'rank  W.,  289  Congress  St.,  Bos- 

NATIONAL'  METAL  MOLDING  CC 
Fulton  Bldg.,  Pittsburgh.  Pa.  (See 
display    adv.    pages    1302-1304.) 

Okonlte  Co.,  The,  Canal  St.,  Passaic  -V 
J.    "Okonite." 

Philadelphia  Insulated  Wire  Co.  200  N 
3rd    St.,    Philadelphia.    Pa. 

ROCKBESTOS    PRODUCTS    CORP.. 


1102, 


Conr 


the 


ibbcr, 


used  for  the  Internal  wiring  of  lla-htlni 
fixtures,  brackets,  chandeliers,  etc..  esne 
daily  where  It  muat  be  drawn  into  »rrr. 
or  stems  of  small  diameter,  hence  the 
need  for  a  small  wire.  Where  thp  Bxturei 
nre  subjetced  to  temperatures  exceedlni 
120°   F..    ssb-stos-insulated    or   other   heat- 


esistin* 


lxfure 


Manufacturers: 

AMERICAN  STEEL  A  WIRE  CO..  sale 
offices  In  principal  cities.  S'-e  dlspln 
adv.  page  1240  for  list  of  offices  an 
illustrations  and  descriptions  of  ou 
products.      W=  manufacture  a   full    lln 


"Triton."   (See  displo"  adv.  paee  12R2.; 
Bav   Slate  Insulated    Wire   &   Cable    Co. 

Hvde    Park,    Mass. 
BELDEN    MFG.    CO..    230O    S.     Westerr 

Ave.;  Chicago.    III.      "Beldenlte,"    "Bei- 

B>shOD  Guttn-P*rcha  Co.,  420-430  E.  25tl 
St..   New  York.    N.  Y.  "Balata."    "Par- 
"Bijihnn      Standard,"       "Bishop 


Boston,   Mass.  "B. 
Cnnadn    Wire    *    Cable    Co..    Ltd.,    B410 

Dundas  St..   West.   Toronto,  Ont..  Can 

"Canada." 
Canadian   General   Electric  Co..   Ltd..    212 

King   St..    W.,   Toronto.   Ont..    Con. 
D   *fc    W   FI'SE  WORKS  OF  GENBRAL 

ELECTRIC     CO..      Providence,      " 


Detroit  Insulated  Wire  Co.,  Wesson  Ave. 
&     Albert     St..     Detroit,     Mich.       "De- 

CENERAL  ELECTRIC  CO.,  Schenee- 
tadv,  N.  Y.  (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO,, 
Point  St..  YonKers.  N.  Y.     (See  display 


INDEPENDENT  LAMP  &  WIRE  CO., 
17:17  Broadway.  New  York.  N.  Y.  (S-e 
display  adv.  page  1251.) 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO..  Joneaboro.  Ind.  Under  its 
trade  name  "Paranite,"  this  company 
makes  fixture  wire  solid  conductor, 
single  braid.  In  sizes  from  No.  14  to  6. 
B.  &  S„  solid  conductor,  double  braid 
in  sizes  from  No.  14  to  No.  *  B.  4  S.. 
solid  duplex  conductor,  double  braid, 
for  conduit  work.  In  slz=s  from  No  14 
to  No.  6  B.  &  S.  All  of  the  above  are 
made  in  stranded  conductors  of  the 
same  nominal  size  as  the  solid.  See 
display   advertisement   on   pages   1215- 

Loweli  Insulated  Wire  Co..  171  Lincoln 
St.,    Lowell.    Mass. 


Roebllng's    Sons    Co..    John    A..    Trenton'. 

ROME  WIRE  CO.,  Rome,  N.  Y.  Rome 
rubber  covered  fixture  wire  is  manu- 
factured in  strict  accordance  with  the 
National  Electric  Cod*  Standard,  using 
such  material  and  employing  manufac- 
turing methods  approved  by  the  Un- 
derwriters Laboratories.  The  No.  IS 
stranded  fixture  wire  has  an  Insulat- 
ing wall  1/84  In.  thick.  Ail  Rome  fix- 
ture wires  are  made  of  either  solid  or 
stranded  tinned  copper  conductors.  In- 
sulated with  vulcanized  rubber,  covered 
with  a  single  braid  of  cotton,  saturated 
with  black  weatherproof  compound  and 
smoothly  polished.  Both  fight  and 
heavy  insulation  can  be  furnished,  that 
at  Ion    being    ap- 


proved   by    the    Undi 
tories  for  arms  of  fl; 

Ins.  in  length  and  to  supply 


with  the  Under- 
lines code  rules  and 
r   other  purposes    than 


No. 


.-      A     In.     thick.     No.     16     „„„_      

A    In.   insulation  and  No.   14  gage   with 

A   In.  Insulation.     For  other  Rome  Wire 

products   see  display  advertisement    on 

page  1247.— Adv. 
Safety   Insulated   Wire    &    Cable  Co.,    114 

Liberty  St.,  New  York.  N.  Y.  "Safeti    ' 
SIMPLEX    WIRE    &    CABLE    CO.,     2J1 

Devonshire    St.,    Boston.    Mass.      "Slm- 


UNITED  STATES  RT'BBER  CO..  New 
York.  N.  Y.  "Paracore"  fixture  wires 
are  rubber  Insulated  for  300  volts.  Adv 

Wolf    &    Davis.    71-73    Spring    St.,     New 


more   braid 

0 

cotton 

Impregnated 

with   a 

nally  and   tl 

ger    of 

ead    of 

covered. 

Manufacturers: 

American  Electrical  Works,  Phlllipsdale. 
R.    I.    "Emelectric." 

AMERICAN  STEEL  &  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  fireproof  cable,  high  voltage 
cables  for  interior  service,  protected  by 
heavy  braids  and  thoroughly  flameproof 
to  give  exceptionally  good  protection. — 
Adv. 

BELDEN  MFG.  CO.,  2300  S.  Western 
Ave.,    Chicago.    III. 

Canada  Wire  &  Cable  Co..  Ltd..  2410 
Dundas  St..  West,  Toronto.  Ont..  C*n, 
"Canada." 

Canadian  General  Electric  Co.,  Ltd..  z'.I 
King  St..   W..  Toronto,   Ont..  Can. 

Detroit  Insulated  Wire  Co..  4561-4647 
Wesson  Ave..   Detroit.  Mich.   "Detroit." 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.   (See  adv.  pages  1202-1123.) 

HABIHSHAW  ELECTRIC  CABLE  CO.. 
Point  St..  Yonkers.  N.  Y.  (See  dis- 
play  adv.    pages    1244-1245.) 

Hazard  Mfg.  Co.,  SI  E.  Ross  St..  Wilkes* 
•      Bnrre.  Pa. 

INDIANA  RUBBER  &  INSULATED 
WIRE  CO.,  Jonesboro.  Ind.  "Paranite" 
proof  or  Jumper  wire  is 


EMF  ELECTRICAL  YEAR  BOOK 


Adv. 
KELLOGG  SWITCHBOARD  ft   SUPPLY 
CO.,  Adams  4  Aberdeen  Sta..  Chfcago. 
til,    (See  dliplny   adv.    pace   1327.) 
National  Indl'  Rubber  Co..   Bristol.    R.   I 
Okonlte  Co..  The,  Canal   St..   Passaic.   N. 

J.  "Okonlte." 
Philadelphia   Insulated    Wire   Co..    200   N. 

!rd  St.,  Philadelphia.  Pa. 
ROCKBESTOS    PRODUCTS    CORP..    P. 

0.  Drawer  1101,  New  Haven.  Conn. 
Kwbllrig'a  3ona  Co..   John   A.,   Trenton. 


Safet) 


Insulated  Wire   ft   Cable   Co..   114 
C  St.  New  York.  N     V    "S=ifetv  ' 

IE    ft    CABLE    CO..     201 

t„   Boston.    Mass.    "Slm- 


WITED  STATES  RUBBER  CO..  1780 
Broadway,  New  York.  N.  Y.  "U.  8." 
VIRE,     FLEXIBLE      CORD— See   Cord. 


i    calva 


lectroplatlng   bath 
I   protective   coat-. 


mufacturers: 

inarch   Electric   ft   Wire   Co..    62*   W 

*dams  .St..   Chicago.    III.      "Monarch." 

S.     Electro    Galvanizing     Co..    32-34 
Itockton  St..  Brooklyn,  N.  T. 
RE,   GERMAN    SILVER.— A    hlgh-re- 


RE  GR I  P.— Trade  name  for  wood 
11ns  made  by  the  Mitchell  Moulding 
15th    St.   4   Circle   Ave..    Forest    Park, 


IE,    HEATER    OH    STOVE.— A    wire 
for  wiring  electric  stoveH  and  ranges 

boiler  rooms,  drying  ovens  and 
r  placea  of  excessive  hent  and  low 
ire.  It  Is  made  In  bIece  larger  than 
5  A.  W.  O.  and  Is  Insulated  with 
mated  asbestos  with  a  protective 
ig  of  braided  cotton.  Also  see  Cord 
■.  portable  heater;  Wire,  asheatos- 
1. 
ifacturarai 

Metal    Wire    Co.,    154    Nassau    St., 
«■    York.    N.    Y. 

BICAN  ELECTRICAL  HEATER 
Woodward.  Burroughs  ft  Cass 
■s..  Detroit.  Mich. 
lean  Insulating  Machinery  Co.. 
"hill  A  Huntingdon  Sta.,  Phllodel- 
l.  Pa.  •American." 
UC AN  STEEL  ft  WIRE  CO..  ealea 
es    In    principal   elites.      S'-e   display 

page    1240    for  Hat   of  offli 


BN     MFG.     CO.,    2300    S.     Western 

.    Chicago.    III. 

rd     Electric     Co..     Inc..     »    Church 

New    York.   N.  Y. 

an   General  Electric  Co..  Ltd.,  212 

Sto..   W..   Toronto,  Ont..  Can. 
V    FUSE    WORKS   OF   GENERAL 
7TRIC       CO.,      Providence,      R.     I. 
abeston."        See     Wire,     asbestos- 
fd.     Adv. 
tAL       ELECTRIC      CO.,     Schenec- 

IV.    Y.     (See  adv.  pages  1203-123.1.) 
ar     Henting    &    Lighting    Co..    220 
"irooktyn.    ""    "* 


...    ..   "Gold. 

SHAW     ELECTRIC    CABLE    CO.. 
St..      Tonkem.    N.    Y.      (See    dls- 


T/rie,   Canal  St.,   Passaic,  N. 
200    N 

(Sec 


Jhla      Insulated   Wire  ( 

f hflaaelphla,    Pa. 
iVIRE      CO..    Rome    N.    Y. 

adv.     page  1247.) 
:STOS       PRODUCTS    CORP. 
wer     1102,   New   Haven.   Con: 


Roebllng's  Sona  Co.,  John  A.,  Trenton, 
N.    3. 

Safety  Insulated  Wire  ft  Cable  Co..  114 
Liberty  St..  New  York,  N.  Y.  "Safety." 

Standard  Underground  Cable  Co.,  Weat- 
Inghouse  Bldg.,  Pittsburgh,  Pa.  "Stan- 
dard. - 

Textile  Machine  Works.   Reading,   Pa. 

UNITED  STATES  RUBBER  CO..  1790 
Broadway,   New  York,  N.  Y.  "U.  S  " 

WIRE,  IGNITION. --Sec  Wire,  auto 
bite   Ignition. 

WIRE-INSULATION  WINDING  I 
CHINES.— These  are  the  machines 
which    the    cotton    or    silk    Insulation 


The 


Is 


through  the  machines,  passli 
number  of  guiding  blocks,  a  revolving 
head  la  used  to  carry  the  Insulating  yarn, 
which  is  applied  In  a  group  or  strands. 
The  lay  of  the  Insulation  is  determined 
by  the  relative  speeds  of  the  revolving 
heads  and  of  the  wire  passing  through. 
After  the  wire  passes  through  one  head  It 
has  one  serving  or  layer  of  Insulation  on 
It.  It  then  goes  through  another  head, 
which  usually  revolves  In  the  opposite 
direction  so  that  the  superposed  servings 
are  of  opposite  direction.  This  helps  to 
prevent  unwrapping  of  the  Insulation.  The 
wire  may  pass  through  another  head  and 
have  a  third  serving  applied  also,  after 
which  It  Is  colled  on  large  anools  or  reels 
for  Impregnation  or  of —  * 


Manufacturer: 

American       Insulating      Machinery      Co., 
Philadelphia,  Pa. 

WIRE,  IRON  CORE,  FOR  INDUCTION 
COILS,  ETC.— Iron  wire  In  bundles  la  used 
almost  entirely  for  the  core  of  Induction 
colls  or  spark  colls,  and  when  wound  Into 
a  ring,  as  the  core  for  telephone  repeating 
colls.  A  very  high-grade  of  pure  soft  Iron 
Is  required  for  this  purpose,  as  the  mag- 
netic properties  depend  upon  the  chemical 
properties,  heat  treatment  and  mechanical 
treatment.  Impurities  In  the  Iron  decrease 
Its  permeability  and  Increase  the  Iron 
losses.  Norway  or  Swedish  Iron  has  been 
generally  acknowledged  as  the  best  grade 
of  wrought  Iron  and  Is  used  largely  for  this 
purpose.  Some  domestic  Iron,  doubly  re- 
fined and  specially  annealed  In  covered 
boxes  and  allowed  to  cool  very  slowly  Is 
also  used  with  good  results. 

Manufacturers: 

Rolling  Mill  Co.,  The,  Middle- 


town.  Ohio. 
BELDEN    MFG.    CO.. 
,  Chicago.  111. 


2100    S.    Western 


Roehllng's    Sons    Co..    John    A.,    Trenton. 

N.   J. 
Seneca    Wire    Mfg.    Co..    Foatoria,    Ohio. 

WIRE.   IRON    LINE.  TELEGRAPH   AND 

TELEPHONE.— Iro»  line  wire  la  used  on 
some  sections  of  telephone  and  telegraph 
line*,  especially  where  Initial  line  construc- 
tion economy  Is  desired  and  long  spans  are 
required.  To  a  limited  extent  It  has  been 
uaed  for  rural  light  and  power  lines.  The 
fvpe  eenerallv  uaed  Is  known  as  "Extra 
Best  Best"   (E.  B.   B.)   iron  wire.     It  has  a 


[mine 


__   _aed  If  11 
ha  kept   down.    Copper  Is   be' 
common   now.   and   for   very  long 
used  almost  exclusively. 

Iron    wire    in     the    other    grade; 


used    by    telephone 


navoldable   c     . 
:  sacrificed  for  s 
ire   are   usually   i 


Inr    and    a    weather 


American   Rolling  Mill   Co. 

town.    Ohio.     "Armco." 
AMERICAN       INSULATED 

CABLE   CO..    Chicago.    111. 

Brand"    BB    and    EBB    stf 

telegraph   and   telephone    v 


The.   Middle- 
WIRE       A 


:  page  1150. — Adv. 


AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  Hat  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture-  a  complete 
line  of  Iron  line  wire  for  telephone  and 
telegraph  purposes. — Adv. 
Detroit  Insulated  Wire  Co.,  4661-46*7 
Weason  Ave.,  Detroit,  Mich.  "Detroit." 
Quit  States  Steel  Co..  Brown-Marx  Bldg., 

Birmingham,    Ala, 
Hazard  Mfg.  Co.,  81  E.  Robs  St.,  Wilkes- 
Indiana'  Steel   ft   Wire  Co..    Muncle.    Ind. 
,    Joslyn  Mfg.  ft  Supply  Co.,   133  W.  Wash- 
ington St..  Chicago,  111. 
Monarch    Electric    A    Wire    Co.,    634    W. 

Adams  St.,  Chicago.  111.     "Monarch." 
Philadelphia   Insulated  Wire   Co.,    200   N. 

3rd   St..    Philadelphia.    Pa. 
Roebllng's    Sons    Co.,    John    A.,    Trenton, 

N.  J. 
WIRE,      LEAD     COVERED.— See     Cable, 
lead -covered,    miscellaneous;    Cable,    lead- 
covered.   power  types;  Cable,  telegraph  and 
telephone,  aerial  and  underground. 

WIRE,    LEADING    OR    CONNECTING.— 
See  Wire,  blasting. 

WIRE,  MAS  NET,  ASBESTOS-COV- 
ERED.—Wire  for  winding  electromagnet  or 
solenoid  coils  that  are  subject  to  consider- 
able heating  Is  sometimes  asbestos- covered. 
This  covering  can  withstand  much  higher 
temperatures  than  cotton,  silk  or  enamel. 
It  Is  therefore  used  for  the  magnet  colls 
of  arc  lamps,  lifting  magnets,  field  magnets 
ot  furnace- regulating  and  other  heat- 
exposed  motors,  and  for  similar  windings 
subjected  to  high  temperatures. 
Manufacturer: 

D    ft   W    FUSE   WORKS   OF   GENERAL 
ELECTRIC  CO..   Providence.  R.   I.     See 
Wire,  asbestos  covered.— Adv. 
WIRE,    MAGNET,    COTTON    OR    SILK- 
COVERED.— Copper     wire     in     alios     from 
Nob.    18   to  40  A.  W.  G.  wound  with  either 
one  or  two  layers  of  silk  or  cotton   thread. 
Uaed  on  solenoid  or  electromagnet  colls  and 
for      windings     where     high     temperature, 
moisture     and     the    action     of    destructive 
fluids    or    fumes    are    not    present.      Single    ■ 
cotton -covered     wire     is    often     designated 
S.   C.   C;   double.   D.   C.   C.     Likewise   for 
silk.  S.  S.  C.  and  D.  S.  C. 
Manufacturers: 

ACME  WIRE  CO.,  THE,  main  office  and 
plant.  New  Haven,  Conn.  Branch  of- 
fices at  New  York,  Chicago  an3  Cleve- 
land. Manufacturers  of  Magnet  Wire 
In  all  the  standard  Insulations,  comprls- 
"k,    and    also 


latlor 


of 


-mi   of  enamel  and   silk 

("Sllkenlte").  Also  specialists  In  wind- 
ing all  types  of  colls  In  quantities  to 
engineer's  aped  float  Ions.  See  adver- 
tisement on  page  1348.— Adv. 

AMERICAN  BRASS  CO..  414  Meadow  St., 
Waterbury.   Conn. 

American  Electrical  Works,  Philllpsdale, 
R.  I.     "Emelectrlc" 

American  Enameled  Magnet  Wire  Co., 
Muskegon.    Mich.     "American." 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  Hat  of  offices  and 
Illustration  a  and  descriptions  of  our 
products.    We  manufacture  a  complete 


BELDEN  MFG.  CO..  3300  S. 
Ave.,  Chicago,  111.  Manutae 
enameled,  silk  and  cotton -cove 
net  wires:  rubber-covered  w 
cobles;    telephones    and    wirele 


Canada    Wtre    ft    Cable    Co..    Ltd.,     2410 

Dundas  St.,  West,  Toronto,  Ont..  Can. 

"Canada." 
Canadian  General  Electric  Co.,   Ltd.,  212 

King   St.,    W..    Toronto,    Ont.,    Can. 
CHICAGO    INSULATED   WIRE   ft    MFG. 

CO.,  Sycamore.  Ill,   (cotton).      (See  dls- 


e  1249.) 


.    17  th 


DOWNEY    CO..    GILBERT   H 

St..  Philadelphia,  Pa; 
DUDLO  MFC.  CO.,  Wall  St..  Fort  Wayne, 

Ind.       (See    display     advertisement    on 

page  1250.) 
GENERAL  ELECTRIC  CO..  Schenectady, 

N.    Y.      (See   adv.    pages    1203-1221.) 


'"Google 
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Oottschalk  Mfg.  Co..  John  W.,  Philadel- 
phia Pa.     "Wizard." 

Hazard  Mfg.  Co.,  81  B.  Robb  St.,  Wilkes- 
Barre.   Pa. 

INDEPENDENT  LAMP  &  WIRE  CO.. 
1T3T  Broadway.  New  York.  N.  Y.  (See 
display   adv.   page   1251.) 

MAKING  WIRE  CO..  Clay  &  8th  Stn.p 
Muskegon.     Mich.       "Mating    Process." 

Massachusetts  Electric  Mfg.  Co.,  11  Mar- 
gin St.,  West  Lynn,  Mans.  "Massa- 
chusetts." 

National  Conduit  &  Cable  Co.,  Inc.,  Has- 
tlngs-on-Hurfson,    N.   Y. 

New  England  Electrical  Works,  Lisbon, 
N.  H.  ^ 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd    St..    Philadelphia,    Pa. 

Phllllps  Electrical  Works,  Ltd.,  Eugene 
F..   Montreal,   Que.,  Can. 

Reliable  Machine  Co..  The.  UBS  Main 
St..  Bridgeport.  Conn. 

ROCKBESTOS  PRODUCTS  CORP.,  P.  O. 
Drawer  1102,  New  Haven.  Conn. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

Rome  Electrical  Co..   Rome.  N.  Y. 

ROME  WIRE  CO..  Rome.  N.  T.  Rome 
silk  and  cotton  magnet  wire,  round,  flat 
and  square  Is  guaranteed  accurate  as 
to  gage  and  uniform  thickness  of  in- 
sulation, conforming  to  the  most  ap- 
proved standards.  It  can  be  furnished 
with  single,  double  or  triple  coverings 
of  silk  or  cotton.  Magnet  wire  can  be 
furnished  to  meet  any  special  require- 
ments If  desired,  but  Rome  Wire 
BVindard  specifications  cover  types  and 
sizes  suitable  for  all  ordinary  purposes. 
The  Insulation  of  single,  double  or 
triple  cotton  covered  wire  consists  of 
one,  two  or  three  layers  of  unbleached 
cotton  yarn.  Each  wrapping  of  yarn  Is 
firmly  applied  and  is  continuous  and 
free  from  "skips."  The  completed 
wrappings  form  a  smooth,  continuous 
and  uniform  insulation  at  all  points  on 
the  wire.  In  double  and  triple  covered 
wire  the  wrappings  are  wound  right 
and  left  hand  alternately.  All  wire  Is 
furnished  In  continuous  lengths,  free 
from  Joints,  necessary  Joints  being  so 
made  that  the  bare  wire  at  that  point 
is  Identical  in  softness  and  dimensions 
with  the  rest  of  the  wire  and  has  at 
least  K%  of  its  strength.  The  method 
of    spooling   and    colling    '"    '"      " 


Rome   Magnet   Wire 

each  spool  or  reel  containing  only 
piece  or  wire.  The  bare  wire  use" 
Rome  silk  and  cotton  magnet  wire  i 
forms  to  the  general  rigid  specll 
linns  of  Rome  bare  copper  wire 
that  classification).  The  cotton  i 
ered  wire  is  regularly  made  in  all  s 
'■   ~         i  &   Sharpe  gage  ti 


magnet  wire  Is  n 


Magnet  Wire  Covering   Machlni 


colors,  either  sli 
under  the  sanu 
as  applying  to  c 


1    speclflcal 

ft  Sharpe  gag< 


Coltoti   covered  coi . 

ufac  lured     from    standard    Rome    bare 

copper  wire,  soft,  flat  or  square,  round 


edge,  with  single,  double  and  triple 
cotton  yarn  coverings.  The  insulation 
Is  so  applied  as  to  give  the  least  pos- 
sible hardening  effect  to  the  ribbon, 
which  Is  thoroughly  annealed  after  the 
last  rolling  operation.  The  bending 
*  "*.   for   Rome   cotton   covered   copper 


classification)  for  identical  sizes,  and 
the  general  specifications  are  the  same. 
Double  cotton  covered  square  magnet 
wire  and  rectangular  ribbon  Is  manu- 
factured In  practically  all  slies  and 
shapes  up  to  .270  by  .500  ins.  For  other 
Rome  Wire  products  see  display  adver- 
" -     -    oage  1247.— Adv. 


Wolf    &    Davis.    71-73    Spring    St..    New 

York,  N.  Y. 
WIRE.  MAGNET.  ENAMELED.— Copper 
wire  having  a  very  thin  covering  of  enamel 
possessing  high  insulating  and  moisture- 
proof  qualities.  Made  In  sizes  varying  from 
No.  S  to  No.  40  A.  W.  G„  and  used  chiefly 
On  solenoid  or  electromagnet  colls  where 
■       quickly 


;Uls,   : 


.  alkalies 


The  e 


applied  to  the  wire  by  drawii  _ 
several  times  through  a  bath  of  liquid 
enamel,  the  latter  being  baked  hard  and 
dry  each  time.  This  covering  remains  flex- 
ible and  should  not  crack  when  the  wire 
Is   bent   around   a  mandrel 


the    i 


1    diur 


enameled  magnet  i 
with  cotton  or  silk 
tion  to  the  enamel. 


American    Electrical   Works,    Phllllpsdale, 

AMERICAN  STEEL  &  WIRE  CO.,  sales 
offices  in  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  enameled  magnet  wire. — Adv. 

BELDEN  MFG.  CO..  2(00  S.  Western 
Ave..  Chicago.   111.      "Beldenamel." 

Canada  Wire  4  Cable  Co..  Ltd.,  2110 
Dundas  St.,  West.  Toronto.  Ont.,  Can. 
"Canada." 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,   W„   Toronto.   Ont.,    Can. 

DOWNEY  CO.,  GILBERT  H„  7  S.  17th 
■     St.,  Philadelphia,  Pa. 

DUDLO  MFG.  CO..  Wall  St..  Fort  Wayne, 
Ind.      (See    display  adv.    page    1250.) 

GENERAL  ELECTRIC  CO.,  Schenectady, 
N.  Y.     (See  adv.  pages  1203-1233.) 

INDEPENDENT  LAMP  &  WIRE  CO.. 
1737  ISroadway,  New  York,  N.  Y.  (See 
display  adv.  page  1251.) 

KELLOGQ  SWITCHROARD  &  SUPPLY 
CO..  Adams  &  Aberdeen  St.,  Chicago. 
III.      (See  display  adv.   page   1327.) 

MARINO  WIRE  CO..  Muskegon,  Mich. 
Manufacturers  of  "Maring  Process" 
enameled,  cotton  and  silk-covered  mag- 
net wire.  In  the  manufacture  of  "Mar- 
lng Process"  enameled  copper  magnet 
wire,  the  Maring  Wire  Co.  has  de- 
parted from  the  conventional  Forms  of 
manufacture,  producing  physical,  chem- 
ical   and    electrical    properties    in    Its 

slvp  coating  and  baking  of  high-grade 
Insulating  varnish  under  a  process  that 

many  years  of  experiment  and  practical 

operation,  with  the  following  chnracli-r- 
istics.  Physical:  The  enamel  Is  ap- 
plied  to   the  conductor   In   an   adhesive. 

It  tougli,  pliable,  able  to  '  withstand 
rough  usage.  It  will  not  crock,  scale 
or  peel  ofT  being  flexible  to  the  break- 
ing    point     of     the     wli 


Chem 


i   Inert   I 


ordins 


rcagpn 


Electrical:         .. 

strength  of  600  volts  per  mil  of 

ness.     When  the  enamel  wire  Is  i_ 

to  be  cotton  or  silk-covered,  alt  the 
foregoing  specifications  with  respect  to 
enameled  wire  itself  apply,  and  in  addi- 
tion the  wire  is  efficiently  covered  with 
layers  of  a  good  quality  of  unbleached 


cotton    yarn    or   silk,    wrapped    firmly. 
closely,    evenly    and    continuously,    free 
from  knots  and  skips.— Adv. 
Massachusetts  Electric  Mfg.  Co..  11  Mar. 
gin    St.,    West    Lynn,    Mass.       "Massa- 


Philndelphla   Insulated    Wire    Co..    200   N 

3rd   St..   Philadelphia.   Pa. 
Phillips  Electric  Works,  Ltd.,  Eugene  F., 

Montreal,  Que.,  Can, 
Roebling's    Sons    Co.,    John   A..    Trenton. 


elastic,  tough,  moisture  proof,  free  of 
impurities,  capable  of  withstanding 
high  temperature  without  deterioration 
and  more  moderate  temperatures  for 
long  periods  without  dielectric  change. 


Rome  Enameled   Magnet  Wire 

It  Is  insoluble  In  water,  alcohol,  oil  and 
most  solvents,  weak  acids  and  alkalies. 
Having  a  dielectric  strength  of  600 
volts  per  mil  insulation  It  is  superior 
in  a  large  degree  In  insulating-  value 
■-    -"■■      -   cotton   of  equal   thio" 


Ron 


1    Turn 


ihed 


ered  with  silk  or  cotton.     The  bar. 

wire  used  is  manufactured  under  the 
strict  Rome  'Wire  speoiti  cat  Ions  for 
soft  bare  and  tinned  round  copper  wire 
(see  that  classification).  The  wire  Is 
coated  with  an  Insulating  dim  of  enamel 
of  uniform  thickness  free  from  lumps 
and  foreign  material.  The  Insulating 
film  Is  guaranteed  to  pass  a  severe  test 
-e  dielectric  strength.     "  ■ 


is 


and  s 


a  illus- 


trated  and   can    be    furnished    in    

tically  any  size  desired  from  .0031  In. 
to  .1013  In..  Brown  &  Sharpe  Kago  from 
12  to  40.  Enameled  cotton  magnet  wire 
cnnniRtx    of    standard    Rome    enameled 

_.. ed    cotton    ya  .. 

ieled  silk  magnet  wire  consists  o 
standard  Rome  enameled  wire  with 
either  one  or  two  layers  of  good  qual- 
ity silk   yarn    (white   unless  otherwise 

firmly  applied,  continuous  and  free 
from  skips  and  the  several  wrappings 
form  a  smooth,  continuous  and  uniform 
Insulation  at  all  points  on  the  wire. 
Double  and  triple  covered  wire  are 
wound  right  and  left  hand  alternately. 
Enameled  cotton  covered  magifet  wire 
Is  regularly  furnished  in  any  size  from 
No.  12  to  40  Brown  &  Sharpe  gage. 
Enameled   silk  covered  magnet   wire   Is 

No.    16    to    40    Brown    &    Sharpe    gage. 

Reeling  and  spooling  the  same  as  for 
enameled   wire.      For  other  Rome  Wire 
Company    products   see    display    adver- 
tisement on  page  1247.— Adv. 
Toledo  Enameled  Wire  Products  Co..  The. 
1S45-1349      Miami      St.,      Toledo,      Ohio. 
"Toledonamel." 
WIRE    MEASURING    REELS    OR    OUT- 
FITS.—These     outfits    I 


u red,  ( 


up    t 


insisting  of 


be  i  til: 


f  self-adjusting  rollers  of   U 

ounter.  The  wire  Is  drawn  through  the 
leter  bv  the  winder  and  the  meter  show? 
lihf-r  the  revolutions  or  the  length  directly 
n  feet.     In  some  forms  the  reel  is  omitted. 
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itlon   Co.. 

[Inn. 

St.,    New 


Janufacturert: 

.merlcan  Insulating  Machinery  Co..  Fair- 
hill  &  Huntingdon  sta..  Philadelphia, 
Pa.  "American. " 

Ilnneapoiia  Electric  ft  ConBtru 
11!  9,  7th  St.,  Minneapolis,  & 
ITaldman,  1,  ].,  64-S6  Murray 
York,  N.  Y. 
/IRE,  MINING  MACHINE.— See  Cable. 
ilng  machine;  Cable,  mining  locomotive. 
'IRE,  MISCELLANEOUS  AND  8PE- 
.L.— This  classification  Is  tor  special 
ns  of  wire  and  for  wire  used  (or  mfs- 
n.neons  purposes,  that  Is  not  listed  else- 
te  under  Wire,  Cable  or  Cord.  Some 
(he  special  forma  are  wire  used  for 
i-[requency  purposes.  One  of  theae  la 
wn  aa  Lit tendra.hr.  wire;  It  la  used  for 
ilng  radio  colla.  There  are  various 
-r  special  forma  and  kinds  of  Wire  hav- 
properttes  that  adapt  them  to  some 
Icular  electrical  problem  and  which  are 
made  as  a  standardized  product. 


St„  Net 


"Vim 


UNITED  STATES  RUBBER  CO.,  1790 
Broadway.  New  York,  N.  Y.     "U.  S." 

WIRE,  NICKEL.— Nickel  wire  haa  a  re- 
sistance approximately  six  times  that  oi 
copper.  Nickel  Is  a  metal  easily  worked 
and  It  withstands  continuous  high  temper- 
atures. Nickel  wire  may  therefore  be  used 
as  anchor  wires  In  tungsten  lamps,  aa  sup- 
ports for  heating  elementa  and  other  ap- 


™raerclal  Research  Co.,  The,  18  E. 

St.,  New  York,  N.  Y.     "Blared." 

lyahoga   Spring   Co.,    The,    10252   Berea 

Ru\.  Cleveland,   Ohio.     (Wire  formed  to 

special    shapes.) 

-glt-Plcher    Lead    Co.,    208    S.    LaSalle 

it.,    Chicago,   111. 

ectrical    Alloy    Co.,     The,    Morrlatown, 

rrlngton    ft     Co.,     28-10    Grand     St., 
Mount  Vernon,    N.   Y. 
1B1RSHAW    ELECTRIC    CABLE    CO.. 
Jolnt  St.,   Yonkers,   N.    Y.    (locomotive 
ead light).      " Hah er lite."      (See  display 
dv.   pagea  1244-1245.) 
xard  Mfg.  Co.,  81  E.  Ross  St.,  Wilkes 
tarre.    Pa.    (locomotive   headlight). 
DIANA      RUBBER      ft      INSULATED 
.VIBE   CO.,    Joneaboro,    Ind.     See    dls- 
ilaj    advertising   on    pages    1235-1233.— 

w   England   Electrical  Works,    Lisbon. 

;bling's  Sons  Co.,  John  A.,  Trenton. 
!.  J. 

RE,  MOTION- PICTURE.— A  stranded 
uctor  varying  In  size  from  No.  14  to 
19  A.  W.  Q.,  and  insulated  with  a  layer 
ibestoa   fiber  over   which  an  aabestos 

ing  Is  woven.  The  outer  cover  Is  lm- 
ated  with  a  moisture  proof  compound. 

used  for  wiring  mot  Ion -picture  ma- 
3.  projectors,  rheostats,  and  similar 
.nces  requiring  heat-resisting  con- 
ra.      It   Is  often   called  motion- picture 

lufaotursr*: 
■   Metal   Wire   Co..   164   Nassau   St.. 


'■Emelectrlc.1 
LDEN    MFQ.    CO.,    2SO0    S.    Western 
ve.,    Chicago.    HI. 

iop  Gutta-Percha  Co.,  420-430  E.  2Gth 
..  New  York,  N,  Y.  "Batata,"  "Par- 
el,"  "Bishop  Standard,"  "Bishop 
K-ciaJ,"    "Hytest." 

ada  Wire  ft  Cable  Co.,  Ltd.,  2410 
indas  St.,  West,  Toronto,  Out.,  Can. 
lanada." 

idian   General  Electric  Co.,  Ltd.,   212 
tlaT  St.,    W.,   Toronto.   Ont..  Can. 
^AGO    INSULATED  WIRE  ft   MFQ. 
).,    Sycamore,    111.      (See   display   adv. 
ge  1249.) 

W  FUSE  WORKS  OF  GENERAL 
.ECTRIC  CO.,  Providence,  R.  I. 
eltabeston."  See  Wire,  aabeatoa  cov- 
■d.— Adv. 

oit  Insulated  Wire  Co.,  456 1-4  SI  i 
isoon  Ave..  Detroit,  Mich.  "Detroit." 
BRAL  ELECTRIC  CO.,  Schenectady. 

Y.       (See  adv.  pages  1203-1223.) 
crENDENT    LAMP    ft    WIRE    CO., 
7   Broadway,  New  York,  N.  Y.     (See 
play  adv.  page  1251.) 
ite      Co.     The.     Canal    St.,     Passaic. 
J.      "Okonlte.'' 
delphla    Insulated  Wire  Co.,   200   N. 

St..   Philadelphia,  Pa. 
iBESTOa  PRODUCTS  CORP.,  P.  O. 
Lwer   1102,  New  Haven,  Conn, 
ling's    Sona   Co.,   John   A..    Trenton. 
J. 

B  WIRE  CO.,  Rome,  N.  Y.     (See  dls- 
v    adv.    page  1247.) 
■LEX     "WIRE    ft    CABLE    CO.,     201 
'onshlre    St.,   Boston,   Mass.     "Sim- 


to  40  A.  W.  Q..  and  may  he  insulated  with 
either  single  or  double  servings  of  cotton 
or  silk. 

Manufacturer; 

Electrical  Alloy  Co.,  The,  Morrlstown, 
N.  J. 

WIRE  OR  CABLE,  FEEDER.— Copper 
conductors  of  solid  or  atranded  type  nru- 
vided  usually  with  weatherproof  and  some- 
times rubber  insulation.  They  are  used 
for  running  feeder  circuits  for  street-rail- 
way lines,  for  power  -trnn  Emission  lines. 
lighting  mains,  etc  Feeder  cables  are 
frequently  of  such  alie  that  they  are  often 
designated  by  their  circular  mil.  area, 
rather  than  gage  number.  Outside  cables 
are  Invariably  weatherproof  and  no.t  rub- 
Manufacturers: 

American  Copper  Products  Corp.,  200 
Broadway,    New  York,   N.   Y. 

American  Electrical  Works,  Phllllpsdale, 
R.  I.     "Emelectrlc." 

AMERICAN  STEEL  ft  WIRE  CO.,  Bales 
offices  In  principal  cities.  See  display 
adv.    page    1240    for    list    of    offices 


11  lust: 


crlptio 


of 


products.  We  manufacture  a  complete 
line  of  feeder  or  cable  Wire  for  Incan- 
descent lighting,  street  railway  feeders, 
power  transmission,  electric  light,  tele- 
phone or  telegraph  aervlce. — Adv. 

ATLANTIC  INSULATED  WIRE  & 
CABLE  CO.,  52  Vanderbilt  Ave.,  New 
York,  N.  Y.  "Dolphin,"  "Neptune,'' 
"Triton."    (See  display  adv.  page  1252  ) 

Bishop  Outta-Percha  Co.,  420-430  E. 
26th  St.,  New  York,  N.  Y.  "Balata," 
"Par  ax  el,"  "Bishop  Standard,"  "Biahop 
Special."   "Hyteat.*' 

Canada  Wire  ft  Cable  Co.,  Ltd.,  2410 
Dundaa  St.,  Weat,  Toronto,  Ont.,  Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St.,  W.,  Toronto,   Ont.,  Can. 

COLLYER  INSULATED  WIRE  CO.,  249 
N.  Main  St.,  Pawtucket,  R.  I.     "I.  X. 


GENERAL  ELECTRIC.  CO..  Schenec- 
tady, N.  Y.   (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkers,  N.  Y.  (See  dis- 
play   adv.    pages    1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Rosa  St.,  Wllkes- 
Barre,   Pa. 

Okonlte  Co.,  The,  Canal  St.,  Passaic, 
N.    J.      "Okonlte." 

Philadelphia  Insulated  Wire  Co.,  200  K 
3rd  St.,  Philadelphia,  Fa. 

Roebllng's  Sons  Co.,  John  A.,  Trenton. 
N.  J. 

SIMPLEX  WIRE  A  CABLE  CO..  2«i 
Devonshire  St.,  Boston,  Mass.  "Sim- 
Standard  Underground  Cable  Co.,  West- 
Inghouse  Bldg.,  Pittsburgh,  Pa.   "Stan- 

UNITED  STATES  RUBBER  CO.,  1780 
Broadway,   New    York,    N.   Y.      "(J.   S." 

WIRE,  PACKINGHOUSE. -See  Cord, 
flexible,    packinghouse. 

WIRE,  PHOSPHOR  BRONZE.— An  alloy 
of  copper,  tin  and  phosphorus,  and  occa- 
sionally zinc  and  lead,  which  la  made  Into 
wire  having  a  conductivity  about  35%  of 
that  of  copper  wire  Of  the  same  size.  Its 
principal  advantage  is  its  high  tensile 
strength,  which  la  overJOO.OOO  lbs.  per  so. 
in.  It  Is  used  largely  for  armature  band- 
ing wire,  radio  telegraph  and  telephone 
antennas    and    for   reinforcing    strands    In 


v  York,  N.  Y. 


Hungerford   Brass  ft   Copper  Co.,   U.   T., 
80    Lafayette    St.,    New    York,    N.    Y. 
"Star  Brand." 
Illinois    Smelting  &   Refining  Co.,    410   N. 
Peoria    St.,    Chicago.    III.      "XLNT." 

New  England  Electric  Works,  Lisbon, 
N.   H. 

PhllHdelphla  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia,   Fa. 

Roebllng's  Sons  Co..  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome,  N.  Y..  la  pre- 
pared to  manufacture  many  kinds  of 
bronze  wires  to  meet  specifications 
calling  for  high  tensile  strength  and 
high  conductivity.  The  company  has 
special    facilities    Tor    cast  Ing    mixture. 

_  recommended  for  tele- 
phone, telegraph  and  trolley  wire  pur- 
poses where  a  very  high  conductivity 
la  required,  coupled  with  a  tensile 
strength  In  excess  of  that  of  copper. 
Where  a  conductivity  of  35%  to  40%  with 
a  high  tensile  atrength  and  very  tough 
wire  la  required.  The  Rome  Hyten  wire 
la  recommended.  For  other  Rome  Wire 
products  aee  display  advertisement  on 
page  1""*      * J" 


WIRE,      PLATINUM.    —    See      Platinum 
sheet,  wire,  gauze,  etc. 

WIRE  POLISHING  MACHINES.— Ma- 
chines for  burnishing  or  polishing  the  out- 
er surface  of  the  Insulation  on  weather- 
proof, slow-burning  or  other  similarly  In- 
sulated wires.  They  are  used  with  a  spe- 
cial wax  polishing  compound  that  is  ap- 
plied evenly,  and  the  pollahlng  givea  a 
hard  smooth  finish  to  the  wire. 
Manufacturers: 
General   Platers'    Supply   Co.,    Inc.,    489- 

493  Broome  St.,  New  York.  N.  Y. 
New   England    Butt   Co..   403   Pearl   St.. 

Providence,  R.  I. 
WIRE,  RAILWAY  SIGNAL..— This  wire 
ta  made  to  conform  with  very  exacting 
specifications  of  the  Railway  Signal  Asso- 
ciation, giving  a  high-grade  product  that 
Is  standardized.  This  Is  very  Important 
as  upon  the  reliability  of  the  signals  de- 
pends the  safety  of  millions  of  passengers. 
The   wire  la   specially    rubber- coated,  s  — 


..._   „    „    R.8.A.   compound 

which  la  thicker  than  that  usually  em- 
ployed on  rubber- covered  wire.  One  cot- 
ton braid,  weatherproofed.  Is  placed  over 
the  rubber.  It  la  usually  made  in  sizes 
from  No.  0  to  No.  18  A.W.G.  Signal  wire 
is  also  made  up  Into  cables  for  aerial  and 
underground  work  and  also  aa  submarine 
cables.     The  voltage  rating  on  all  of  these 


volts  o 


Barnes   Co..   The   Wallace,   Bristol,   Conn. 

"Barnes-Made." 
Bridgeport  Brass  Co..  Bridgeport.  Conn, 
Driver- Harris   Co.,    Harrison,    N.    J. 
Electrical     Alloy   Co.,     The,     Morrlstown, 


Alloy  Metal  Wire  Co.,  164  Nassau  St., 
New  York,  N.  Y.  ■ 

AMERICAN  STEEL  ft  WIRE  CO.,  sales 
Offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  "Amerite"  wires  and  cables 
meet  the  rigid  specifications  of  the 
Railway  Signal  Association.  They  are 
insulated  with  30%  Para  rubber  or 
higher  grade,  aa  may  be  required  by 
the  leading  rallwaya  of  the  country.— 
Adv. 

Ansonla  Electrical  Co.,  The,  Ansonla, 
Conn.    "Shield  Brand." 

ATLANTIC  INSULATED  WIRE  ft 
CABLE  CO..  62  Vanderbilt  Ave..  New 
York,  N.  Y.  "Dolphin,"  "Neptune," 
"Triton."  (See  display  adv.  page 
1252.) 

Bishop     Gutta-Percha     Co.,      420-430 
25th    S' 

op  Special,"   "Hytest." 
Canada    Wire     ft    Cable    Co.,    Ltd.,    2110 

Dundaa  St.,  West,  Toronto,  Ont.,  Can. 

"Canada." 
Canadian  Genera!  Electric  Co.,   Ltd.,  212 

King  St.,  W.,   Toronto.  Ont.,  Can. 
Copper    Clad     Steel    Co.,     Rankin,     Pa. 

"CopperweM." 
HABIRSHAW   ELECTRIC    CABLE   CO., 

Point  St.,,  Yonkers.  N.  Y.   (See  display 

adv.  pages  1244-1245.) 
Hazard  Mfg.  Co.,  81  E.  Ross  St.,  Wlikes- 

Barre,  Pa. 
Kerlte    Insulated    Wire    ft    Cable   Co.,    50 

Church  St.,  New  York,  N.  Y. 
Okonlte    Co.,    The,    Canal     St.,    Passaic, 


,  Google 
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Roebllng's    Sons    Co.,    John    A.,    Trenton, 

N.  J. 
Safety   Insulated    Wire    ft   Cable   Co..   114 

Liberty  St.,  New  York,  N.  Y.   "Safety." 
SIMPLEX    WIRE    &    CABLE    CO..    201 

Devonshire    St.,    Boston,    Masa.      "Sim- 


Broadway.  New  York,  N.  Y.  "U.  S.' 
WIRE  REELS.-- See  Reels,  leading  wire 
(for  blasting) ;  Reels,  payout  and  takeup. 
WIRE,  RESISTANCE,  MANGANIN,  Nl- 
CHHOME,  NICKEL-SILVER,  ETC.— Con- 
ductors  having  a  much  higher  specific  re- 
sistance than  copper  or  aluminum  and  or- 
dinarily used  In  the  construction  of  re- 
sistors and  heaters.  Resistance  wires  are 
usually  alloys  containing  various  propor- 
.1 ,„j    ..:..-.. — 1  Q(  copper,   aluml- 


chro 


zinc 


and    steel.      NIckel-slh.  __.    _ _ 

German    silver,    la    more    extensively    used 
than  any  other  resistance  material.     It   Is 


18  per  cent  alloy  has  about  18  times  the 
resistivity  of  copper  and  30  per  cent  alloy 
about  28  times  the  copper  resistivity.  A 
copper- manganese  alloy  having  a  very  low 
or  negligible  temperature  coefficient  Is 
known  as  manganln.  It  contains  a  smalt 
amount  of  either  nickel  or  aluminum  and 
Is  usually  composed  of  copper,  manganese 
or     terro manganese    and    nickel.       Copper- 


other 


Nickel- chromium  all. 
In  this  respect  and 
specific    resistivity 


have  a  higher 
msequently  are 
'here  very  high 

as  heating  ele- 

One   much   used    alloy   of   these 
metals  is  known  as  N  (chrome. 
Manufadturers: 
Alloy    Metal    Wire    Co..    154    Nasaau    St.. 

New  York.  N.  Y. 
AMERICAN     BRASS    CO..     414    Meadow 

St.,   Waterbury,  Conn. 
AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices   In   principal    cities.      See   display 
adv.   page   1240   for  Hat   of  offices  and 
illustrations    and    descriptions    of    our 
products.     We  manufacture   "Tlco"  re- 
sistance   wire    for   use    where    a    high 
specific   end   uniform   resistance   is   r 
quired. — Adv. 
Baker   A   Co.,    Inc..   64   Austin   St.,    Ne- 

ark.  N.  J.  {Manganln.) 
BELDEN     MFO.    CO.,    2300    S.    Western 

Ave.,    Chicago.    II" 
Bishop  ft  Co.,   Mat li 

Branford  Electric  Co..  Inc.,  9  Church  St., 

New    York, ~         

pronlc." 


i  Works,  J.,  Mai- 


"Ad- 


"Rayo,"  _  "Comet,' 


Alloy  C 
_..  ..  "Calldo,' 
■'Ideal,"    "Lucero."    "I'henli_. 

Gold  Car  Heating  ft  Lighting  Co.,  230 
S6th  St..  Brooklyn,  N.  Y.    "Gold." 

Halstead  Wire  Co.,  Inc.,  IS2  Front  St., 
Rome,  N.  Y. 

Hoskins  Mfg.  Co.,  Law  ton  ft  Buchanan 
9ts.,    Detroit,    Mich.      "Chromel." 

Metal  Products  Co..  Inc.,  549  W.  Wash- 
ington St.,  Chicago.  III.  "Electric," 
"Eureka,"  "Excelsior,"  "Acme,"  "Su- 
perior,"   "Peerless."    "Premier." 

New    England    Electrical   Works,    Lisbon, 


WIRE     ROPE      LUBRICATING     CO.— 40 

Clinton    St..    Newark,    N.   J.      Msnuracturer 
of  lubricating  and  preservative  compounds 


action  of  the  sulphur  present  In  the  rubber 
compound.  Many  different  grades  of  rub- 
ber compound  are  used,  the  rubber  content 
varying  from  15  to  40  per  cent.  Thia  Is 
determined  by  a  series  of  chemical  tests 
-J-  at  the  Underwriters'  Laboratories 
samples  of  N.E.C.  wire.  Five  tests 
ade  to  limit  the  use  of  excessive 
ta  of  materials   known  to  be  injuri- 

_  rubber  compounds  and  which  do  not 

give  desirable  Insulating  properties.  The 
total  of  the  five  extractions  or  determina- 
tions '     "- 


weight    of     the    rubber 


thick 


1   of    1 


1.      The 

fl'ed'¥y^rNationai''Eiectricar"cbde  and 
samples  must  not  vary  more  than  5  per 
wit  below  on  small  sizes  and  10  per  cent 
n  the  larger  sizes.  This  thickness  varies 
ith  the  working  voltage  and  size,  and 
-   •       -  --    18/64ths  of  an  Inch.     The 


general  manager,   R.  W.  Tobln. 

WIRE,  RUBBER-COVERED.  — 
conductors,  either  solid  or  stranded. 
Ing  in  size  from  No.  14  A.  W.  G.  to  1 


.  ...cular  milt.  .. .         . 

wall    of    vulcanised     rubber    compound 
mpletely    covering    the    wl 
mpound  Is  placed  at  least 


are    used.      Lead    cover Ir 
In    place    of    the    braid 


Over  the 
single  cotton 
r  than  No.  8 


....    ..    braids    In    some 

rubber    Is    applied    the 
"  3  prevent  injurious 


names,  such  as  battery-chat 

ring  cable. 

Manufacturers: 

York,    N.   Y.     "A-A   New 

Code," 

'A-A 

Red," 


1  30%." 


-corn  Insulated  Wire  Co.,  77  Richards 
St.,  Brooklyn.  N.  Y. 

AMERICAN  STEEL  ft  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  rubber- covered  wire  for  all 
poses.  —Adv. 

ATLANTIC  INSULATED  WIRE 
CABLE  CO..  52  Vanderbllt  Ave..  New 
York.  N.  Y.  "Dolphin."  "Neptune." 
"Triton."  (See  display  adv.  on  pagi 
1262.) 

Bav  State  Insulated  Wire  ft  Cable  Co. 
Hyde  Park.  Mass. 

BELDEN  MFG.  CO..  2300  S.  Went  en 
Ave..  Chicago,  111.  "Beldenlte."  "Calu 
met,"    "Belden-30,"  ■  "Belden-20." 

Bishop  Gutta-Percha  Co..  420-430  E.  2fitl 
St..  New  York.  N.  Y.  "Balata."  "Par 
axel."  "Bishop  Standard,"  "Bishop 
Special. "   "Hytest." 

Boston  Insulated  Wire  ft  Cable  Co.,  Bos- 
ton,  Mass.     "B.I.W." 

Bourn  Rubber  Co..  6S  Warren  St.,  Provi- 

Canada'  Wire  ft  Cable  Co..  Ltd.,  2410 
Dundas  St..  West.  Toronto.   Out.,   Can. 

Canadian  General  Electric  Co.,  Ltd.,  212 
King  St..  W..    Toronto.   Ont..   Can. 

COLLYER  TNSITLATED  WIRE  CO..  243 
N.  Main  St.,  Pawtucket,  R.  I.    "I.X.L." 

Crescent  Insulated  Wire  ft  Cable  Co- 
Olden    A    Taylor    Sts.,    Trenton.    N.    J. 

Detroit  Insulated  Wire  Co..  Wesson  A\ 


.St.. 


rolt. 


"De- 
>hn  W..   Phlladel- 


OottBchalk   Mfg.   Co. 
phla.  Pa. 

GENERAL  ELECTRIC  CO..  Schenec- 
tady. N.  Y.    (See  adv.  pages  1203-1223.) 

HABIRSHAW  ELECTRIC  CABLE  CO. 
Point  St..  Yonkers.  N.  Y.  "Ecco.' 
"Red  Core,"  "Block  Core."  (See  dis- 
play adv.    pages   1244-1245.) 

Hazard  Mfg.  Co.,  81  E.  Boss  St.,  Wilkes 

INDIANA  RUBBER  &  INSULATED 
WIRE  CO..  Joncsboro.  Ind.  "Para- 
nlte."    (See   display   adv.    pages    1236- 

Kerite'  Insulated  Wire  &  Cable  Co.,  60 
Church   St.,   New  York.  N.  Y. 

Lowell  Insulated  Wire  Co..  171  Lincoln 
St..  Lowell.  Maes. 

Marlon    Insulated    ' 
Marlon.   Ind.    "Ea0.„ 

Nntlonnl  India  Rubber  Co..  Bristol,  R.   I. 

NATIONAL  METAL  MOLDING  CO.. 
Fulton  Bldg..  Pittsburgh,  Pa.  "Liber- 
ty" rubber- covered  wire  and  cable  Is 
made  In  sizes  from  No.  14  to  1.000.000 
circular  mils.  It  Is  National  Electrical 
Code  standard.  Like  all  "National" 
products.  It  Is  carefully  manufactured 
of  the  best  materials  and  under  expert 
lupervlsion.      See    display    adv.    pages 


13*2-4. 


-Adv. 


York  Insulated   Wire  Co..    114  Lib- 
erty St..  New  York,  N.  Y.    "Raven." 
Okon'ite  Co.,  The,   Canal  St.,   Passaic,   N. 
J.    "Okonlte." 


York.,   N.   Y. 

Philadelphia  Insulated  Wire  Co..  100  N. 
3rd  St.,   Philadelphia,   Pa. 

Phillips  Electrical  Works,  Ltd.,  Eugene 
F„  Montreal.  Que.,  Can. 

PHILLIPS  WIRE  CO.,  Pawtucket.  R.  I. 
Maker  of  "Parac"  black  core  code  in- 
sula t  i  on  .—Ad  v. 

Rooming's  Sons  Co.,  John  A.,  Trenton, 
N.  J. 

ROME  WIRE  CO..  Rome,  N.  Y.  Rome 
rubber  covered  wires,  cables  and  cords 
are  manufactured  in  strict  accordance 
with  the  National  Electric  Code  stand- 
ard, and  each  coll  of  Rome  rubber  cov- 
'  b  Is  approved  for  use  by 


Rome  Rubber  Covered  Wire 


gage  solid  conductor,  sin 

rubber  covered  wire  la  I 

Also    the    No.    14    stranded    conductor, 
single  braid.     In  addition  to  the  manu- 


Rome  Rubber  Covered  Wire 


mobile  requirements  are  manufactured. 

all  using  the  high  grade  bare  copper 
wire  conforming  to  the  strict  general 
specifications  for  Rome  bare  copper 
wire,  (see  that  classification).  The 
No.  10  duplex  stranded  conductor  Is 
next  Illustrated,  showing  the  triple 
braid  Insulation.  The  500  circular  mils 
stranded  conductor,  rubber  covered  and 
double  braid  Insulation  Is  shown  below. 


Rome  Rubber  Covered   Wire 


all  s" 


iea    fro 


red  wire 
No. 


16  Bro 


lufac- 

™  & 


gage  up  to  4/0  gage  In  the  solid 
cunuuetor    type,    and    In    the    stranded 
type  conductor  using  seven  strands  for 
the  smaller  sbes  up  to  61   strands   for 
the  heaviest  cables  of  1.000.000  circular 
mils  capacity.     For  other  Rome   Wire 
Company    products    see   display    adver- 
tisement on  page  1247.— Adv. 
Safety   Insulated    Wire   &  Cable  Co..    114 
Liberty  St.,  New  York.  N.  Y.  "Safety." 
SIMPLEX  WIRE  ft  CABLE  CO..  201  Dev- 
onshire  St.,   Boston,   Mass.     "Slmcore." 
"Caoutchouc" 
Standard  Underground  Cable   Co.,  West- 
inghouse   Bldg.,    Pittsburgh,    Pa,    "Ster- 
ling."   "Tip- Top,"    "Standard." 
Tubular     Woven     Fabric    Co.,     Main     ft 

Carver  Sts-  Pawtucket,  R.  I. 
1'NITED    STATES     RUBBER    CO..     1790 
Broadway,    New    York.    N.    Y.      Rubber 
Insulated      wires     and     cables,      solid, 
stranded    or    flexible    stranded    copper 
conductors  for  600  volts  or  over.  "Para- 
core"   wires   and   cables   are   made   In 
accordance  with  N.  E.  Code  standards. 
Adv. 
WIRE    SCRAPERS.— See    Scrapers,   wire. 
WIRE,    SILVER.— Silver    wire    la    drawn 
from   silver  bars  and    Is   used   to  a  limited 
extent   in   places   where   very  high   conduc- 
tivity and    absence   from   corrosion    due    to 
moisture     are     desired.       It     is     sometimes 
drown    Into    fine   i 
for    Instruments.    < 
Is    for    malting    silver  -contacts    or    contact 
points.       A    rather    large    wire    Is    usualb 
drawn   and  used  for  this  latter  purpose. 
Manufacturer.: 
Canadian    Seamless    Wire    Co..    Ltd..    19S 

Clinton    St.,    Toronto.    Ont.,    Can. 
Handy    &    Harman.    69    Cedar    St..    New 

York.    N.   Y. 
WIRE    SKINNERS. — See    Skinners,    wire. 
WIRE    SLEEVES.— See     Sleeves,     trolley 
wire    splicing:    sleeves,   wire    splicing,    mis- 
cellaneous.- 

WIRE,  SLOW- BURNING.— A  wire  the 
■  "  i  or  which  Is  especially  adapted 
interior   use  In   hot.   dry   places   where 
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clomble  In  such  places  because  i  .. 
ammable.  Usually  the  Insulation  con 
s  of  three  braids  each  saturated  wltl 
ompound  having  fire -resisting  and  insu 
ng  properties.  The  surface  of  the  wir> 
finished  smooth  and  hard.  This  win 
well   adapt«3    for    use    on    the    rear    o 

i  fi-'-ncs,   for  risers  In  elevators 


other 


«fi*.  t 


inutaetsrsrii 

MERICaN   RRASS     CO.,     414    Meadow 

St .  Wsterbury,  Conn.      - 

ni-rino   (Copper    Products    Corp..     SOD 

Broadway,  I*.  Y. 

■nerran  Electrical  Works,   Ph  llllpsdale. 

MERICAN  INSULATED  WIRE  A 
CABLE  CO.,  Chicago.  III.  "American 
Brand"  slow  burning  (white)  wire  1s 
utu rated  with  our  superior  fireproof 
compound  distinguished  by  one  red  and 
me  green  thread  and  Is  made  In  solid' 
ind  stranded  conductors  with  three 
iralds.  The  solid  sises  IS  to  4/0  and 
itranded  sises  ID  to  2. 000,000  CM  Indu- 
lge. See  page  1260.— Adv. 
■IERICA.V  STBEL  &  WIRE  CO.,  sales 
ifflces  In  principal  cities.  See  display 
id  v.  page  1240  for  list  ot  offices  and 
I  lustrations  and  descriptions  of  our 
iroducts.  We  manufacture  the  "Re- 
ance"  slow-burning  wires  and  cables 
n  which  an  insulation  is  used  that  will 
ot  carry  name:  especially  useful  in 
iot.  dry  places  where  ordinary  In  Bull- 
ions would  perish  and  where  wires  are 
rough!  together,  as  on  the  back  of  a 
irge  switchboard  or  In  a  wire  tower. 
his  wire  Is  made  In  strict  accordance 
■1th  the  requirements  of  the  National 
iters  In  all  re- 


— Adv. 


.    Elec 


cal     Co., 


.(ida  Wire  &  Cable  Co..  Ltd.,  2410 
undas  St..  West,  Toronto,  Ont.,  Can. 
Canada." 

adian   General   Electric  Co.,   Ltd..    212 
fng   St..    W..    Toronto,    Ont.,   Can. 
CAGO    INSULATED   WIRE   ft   MFG. 
X.    Sycamore,    111.      (See    display   adv. 
I    1249.) 


n   Mfg.  &  Supply  Co..  133  W.  T^sh- 
;ton    St..    Chicago.    III. 
>nnl    India  Rubber  Co.,  Bristol.   R.  I. 

Ing    Electrical   Works.    De    Kalb.    III. 
ilte     Co.,     The,     Canal    St.,     Passaic. 


,   Pawtucket,  R.  I. 

tHESTOS  PRODUCTS  CORP.,  P.  O. 
iwer   1102.    New  Haven.  Conn. 
ing's    Sons   Co..   John   A.,   Trenton, 


En     STATES    RUBBER    CO.,    IT90 
ndjvay.   New  York,  N.  Y.     "U.  S." 

SLOW-BURNING  WEATHER. 
. — A  wire  that  does  not  burn  as 
an  ordinary  weatherproof ed  wire 
•n  not  soften  as  easily  under  heat. 
I.v  applicable  to  interior  wiring  and 
f  rather  high  temperatures.  It  will 
id  more  moisture  than  what  is 
low- burning  wire.  The  insulation 
v    consists  of  two  braids,   the  inner 


d,    and    the  outer  one.  whlcl 

least    six-tenths  of  thi   __:_. 
ited     with    fireproof   compound 


Willi. 


was  formerly  called  'Fire  ft  Weather- 
proof" wire.  The  two  Inner  braids  are 
thoroughly  saturated  with  our  superior 
"American  Brand"  fireproof  compound. 

proof  compound,  and  finished  hard  and 
smooth  but  pliable.  Is  made  in  solid 
and  stranded  conductors  with  three 
braids.  Solid  sizes— 18  to  4/0,  stranded 
—10    to    S.OOO.OOO    CM.     ■      ■      ■ 


AMERICAN  STEEL  ft  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
illustrations  and  descriptions  of  our 
products.  We  manufacture  special 
weatherproof-  slowburnlng  wires  having 
a  combined  Insulation  of  black 
weatherproof  and  white  slowburnlng 
coverings.— Adv. 

Anaonla  Electrical  Co.,  The,  Anaonla. 
Conn.      ''Shield    Brand." 

Canado  Wire  &  Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto,  Ont.,  Can. 
"Canada." 


GENERAL  ELECTRIC  CO.,  Schenec- 
tady. N.  Y.  (See  adv.  pages  1203- 
1223.) 

ILLINOIS  WIRE  ft  CABLE  CO.,  Syca- 
more. III.  "Illinois."  (See  display  adv. 
page  1250.) 

Joslyn  Mfg.  &  Supply  Co.,  133  W.  Wash- 
ington  St..   Chi<  "  '" 


N.    J. 
Philadelphia   Insulated    Wire   ( 

3rd   St.    Philadelphia.   Pa. 
Boebllng's    Sons    Co.,    John    A. 


CNTTBD    STATES    RUBBER    CO.. 

Broadway,  New  York,  N.  Y.  "U. 
WIRE,  SPRING.— Wire  used  In  ma 
rings  varies  considerably  In  its  cot 
tion.  High-grade  steel  wire  know: 
uslc  or  piano  wire  is  used  more 
ly   other    spring   wire.      Small    test   pieces 


fade 


ICAN     BRASS     CO.,     414     Meadow 

Water  bury,   Conu. 

■nn      Copper      Products      Corp..    200 


"Em  electric' 
[CAN         INSULATED      WIRE       ft 
L.E3     CO..    Chicago,    111.      This    wire 


and  0.05  in.  In  diameter,  give  tensile 
strengths  of  from  342.000  to  3SB.OO0  lbs. 
per  square  Inch.  Brass  wire,  nickel- at  est, 
phosphor-bronze  and  other  aim  liar  alloy 
wires  are  also  used  for  making  springs. 
If  the  springs  are  to  conduct  current  to 
an  Instrument  or  other  apparatus  they 
are  usually  made  of  bronze  or  brass. 
Manufacturers: 
Cary   Spring  Works.   240-242   W.  20th  St., 

New  York,    N.  Y. 
Cuyahoga    Spring   Co.,    The.    102S2    Berea 

Bd..    Cleveland.    Ohio. 
Page    Steel    &    Wire    Co.,    30    Church    St., 

New  York.  N.  Y. 
Boebllng's    Sons,    Co.,    John    A.,    Trenton, 

N.  J. 
Boot  Co.,   The  C.   J„  Bristol,  Conn. 
WIRE,  STAGE.— See  Cord,  flexible,  stage 
or  theater. 

WIRE,    STEEL-TAPED.— See   Cable,    ar- 
mored, also  Cord,  flexible,  armored. 

RE-STRAIGHTENING    MACHINES. 


Mnch 


of 


■unted    i 


of 


grooved   guldt 

ferant  planes  between  which  wire  hi  do 
straightened  Is  drawn.  Another  type  of 
maohlne  has  a  curved  tube,  supported  in  a 
lathe  and  constantly  rotated,  through 
which  the  wire  Is  drawn. 
Manufacturer: 


WIRE,    STRANDED.— A    group   or    small 
wires  used  as  a  single  wire.     This  Is  vi 
similar    to    a    single-conductor    cable,    I 
only   refers  to  the   smaller  sizes  as  a  n 
'     inded    wire    Is    substantially    In) 


Canada  Wire  ft  Cable  Co..  Ltd.,  2410 
Dundas   St.,   West,   Toronto,  Ont..   Can. 

Monarch  Electric  ft  Wire  Co..  824  W. 
Adams    St.,    Chicago.    111.      "Monarch." 

New  England  Wire  Machinery  Co.,  Wa- 
ter Front  St.,  New  Haven,  Conn. 

WIRE,  SWITCHBOARD.— Wire  com- 
posed of  tinned  extra  flexible  strands  of 
high-conductivity  copper,  insulated  with  a 
rubber  coating  and  one  or  two  closely 
woven  cotton  braids  saturated  in  weather- 
proof or  fireproof  compound.  It  is  made  to 
meet  special  and  very  exacting  voltage  re- 
quirements, and  Is  used  for  wiring  on  the 
rear  of  a  switchboard,  or  for  connecting 
to  machine  brushes,  etc..  or  wherever  very 
flexible  wire  Is   required.     Also  see   Cable, 


>   for   Hat   of  offices  and 

Illustrations  and  descriptions  of  our 
products.  We  manufacture  the  well 
known  "  A  m  eri  core"  rubber-covered 
switchboard  cables.  National  Electrical 
Code  standard. — Adv. 

ATLANTIC  INSULATED  WIRE  A 
CABLE  CO.,  52  Vanderbilt  Ave,,  New 
York,  N.  Y.  "Dolphin "  "Neptune." 
"Triton."    (See  display  adv.  page  1262.) 

BELDEN  MFQ.  CO.,  2300  8.  Western 
'  Ave..   Chicago.  III. 

Canada  Wire  ft  Cable  Co..  Ltd..  2410 
Dundas  St.,   West,   Toronto,  Ont.,   Can. 

D.  ft  W.  FUSE  WORKS  OF  GENERAL 
ELECTRIC  CO.,  Providence.  R.  I. 
"Deltabeaton."  See  Wire,  asbestos 
covered. — Adv. 

GENERAL  ELECTRIC  CO..  Schenectady, 
N.   Y.     (See  adv.  'pages  1203-I22S.) 

Gottschalk  Mfg.  Co.,  John  W..  Phil- 
adelphia, Pa. 

HABIBSHAW  ELECTRIC  CABLE  CO., 
Point  St..  Yonkers.  N.  Y.  (See  display 
adv.  psges ■"'■  ' 

hazard  Mrg.  < 

INDEPENDENT    LAMP    ft    WIRE    CO,. 

1737  Broadway,  New  York,  N.  Y.     (See 

display  adv.  pnge  1251.) 
Okonlte    Co..    The.     Canal     St.,     Passaic, 

N.  J.    "Okonlte." 
Philadelphia   Insulated   Wire   Co.,    800   N. 

3rd   St.,   Philadelphia,  Pa. 
ROCKBESTOS    PRODUCTS      CORP.,    P. 

O    Drawer  1102,   New  Haven.  Conn. 
Boebllng's   Sons  Co.,   John   A..   Trenton, 

Rdnzel-Lenz   Electric   Mfg.   Co.,   1761   N, 

Western  Ave..  Chicago.  111. 
Safety    Insulated  Wire   &   Cable   Co..    114 

Liberty  St..  New  York.  N.  Y.  "Safety." 
SIMPLEX    WIRE    ft    CABLE    CO.,     201 

Devonshire    St.,    Boston,    Mass.     "Slm- 


WIRE  TAGS.— See  Tags,  cable,  circuit, 
trolley   and   wire. 

WIRE.  TELEPHONE,  BRIDLE  OR 
JUMPER.— A  name  sometimes  applied  to 
Insulated  wires  connecting  "pen  wire  lines 
at  a  Junction  or  turning  pole. 

WIRE,  TELEPHONE  CORD.— See  Cords, 
flexible,   telephone  switchboard  and  recelv- 


lated  to  withstand  wear 
WIRE-STRANDING 


MINES.— Ma- 


so   see   Cabling   r 

Manufacturer*: 

American  Insulating  Macblner 
Falrhill  &  Huntingdon  Sts..  F 
phla.    Pa.      "American." 

831 


^     w      i'n« 

pole   usually   i 


s  house 


the 


t   ot 


i    lot    t 


the 


the   drop   i 

Manufacturers: 

Acorn  Insulated  Wire  Co..  77  Richards 
St,.    Brooklyn,    N.   Y. 

AMERICAN  STEEL  &  WIRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  telephone  drop  wire. — Adv. 

BELDEN  MFQ.  CO.,  2300  S.  Western 
Ave..  Chicago,  III. 

Boston  Insulated  Wire  ft  Cable  Co.,  Boa- 
ton.   Mass.     "B.  I.   W." 

Canada  Wire  &  Cable  Co.,  Ltd.,  2410 
Dundas  St..   West,   Toronto,  Ont..   Can. 

Copper     Clad^  .Steel     Co.,    Rankin,     Pa. 


Coogle 


E  M  F  ELECTRICAL  YEAR  BOOK 


Detroit     Insulated      Wire     Co..     4661-4B47 

Wesson  Ave.,  Detroit.  Mich.    "Detroit." 

Electric  Cable   Co..   The,    Yonkers,   N.   Y. 

HABIRSHAW  ELECTRIC  CABLE  CO.. 
Point  St.,  Yonkers.  N.  Y.  (See  display 
adv.  pases  1244-I24B.) 

Hazard  Mfg.  Co..  81  E.  Rosa  St.,  Wilkes- 
Barre,    Pa. 

INDIANA  RUBBER  A  INSULATED 
WIRE  CO.,  Jonesboro,  Ind.  "Paranite" 
Iron  telephone  drop  wire  1*  rubber  In- 
sulated, braided  and  twisted  and  sat- 
urated with  a  weatherproof  compound. 
Regularly  supplied  In  twisted  pairs: 
plain  pairs  supplied  If  desired,  sizes 
IS.  14  end  1!  B.  A  S..  18.  16  and  14 
B.  W.  O.  For  other  "Paranite"  prod- 
ucts, see  display  advertising  on  pases 
1235-1239—  Adv. 

Marion  Insulated  Wire  A  Rubber  Co., 
Marlon.   Ind.      "Eagle  Brand." 

Page   ~     '    "    —'       —      ""   '■"■ 


Building.  Chicago.  111.  "Ironlte"  rub- 
ber Insulated  telephone  wire  is  a  spe- 
cial conductor  of  purest  metal  anc 
highest  conductivity.  Special  Insula- 
tion not  less  than  15%  pure  Para  rub- 
ber.    Covered  with  extra  heavy  tough 


)    Co..    30    Church    i 


"Ironlte"  Telephor 


Wire 


.   John   A..   Tren 


braid.  Has  great  toughness  of  insula- 
tion, great  tensile  strength,  great  flex- 
ibility, high  conductivity;  all  the  qual- 
ities essential  for  the  very  best  Insu- 
lated   telephone   wire. — Adv. 

Philadelphia   Insulated    Wire   Co..    200   N. 
3rd  St.,  Philadelphia,  Pa. 

RoeMIng'a    Sons   <-"      -Tnhi 
N.  J. 

ROME  WIRE  CO..  Rome.  N.  Y.  Rome 
Wire  rubber- cove  red  telephone  wi 
conform  to  the  strict  general  speclfl< 
tlons  of  the  other  Rome  rubber  c. 
ered  wire  products.  These  wires 
furnished  either  single,  double  or  w 
three   conductors,    for    Interior,    outs 

standard  needs.  The  outside  wires 
have  a   close    woven   cotton   braid    well 


saturated  and  finished  with 

Sroof  compound.  It  Is  14  gage  with  a 
eavy  rubber  Insulation,  the  diameter 
over  rubber  being  A  Ins.  Bridle  wire 
Is  furnished  in  10  and  IS  gage.  Interior 
wire  in  No.  19  gage,  any  desired  color. 
and  pothead  wire  In  18,  19.  20  and  22 
gage.  For  other  Rome  Wire  products 
see  display  advertisement  on  page  1247. 
—Adv. 

Safety  Insulated  Wire  ft  Cable  Co..  114 
Liberty  St.,  New  York.  N.  Y.,  "Safety." 

Standard  Underground  Cable  Co..  West- 
lnghouse     B!dg.,     Pittsburgh.    Pa. 


"Standard. 
UNITED    STATES    RUBBER    CO.,    1790 

Broadwav.   New  York.  N.   Y.   "U.  S." 
Western  Electric  Co.,  Inc..  196  Broadway. 

New  York.  N.  Y. 
WIRE,  TELEPHONE  INSIDE.— Interior 
telephone  substation  wire  Is  small  copper 
wire,  rubber-covered,  protected  by  o 
braided  coating  and  twisted  In  pairs. 
Magnet  and  relay  wire  Is  much  used  also. 
It  Is  copper,  enameled,   but  silk  Insulation 


When  writing  to  manufacturers  please 

mention  the 
E  H  F  ELECTRICAL  YEAR  BOOK 


Manufacturers: 

AMERICAN    BRASS    CO..     411     Meado 
St..   Waterbury,  Conn. 

AMERICAN  STEEL  ft  WIRE  CO..  sal< 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices 
Illustrations  and  descriptions  of 
products.  We  manufacture  a  complete 
*  wire   used   In  Interior  telephone 


Ave.,  Chicago.  III. 

Boston  Insulated  Wire  A  Cable  Co..  : 

ton,  Mass.    "B.  I.  W." 
Canada    Wire    ft    Cable    Co.,    Ltd. 

Dundas  St..  West.  Toronto,  Ont.,  > 

"Canada." 
Detroit     Insulated     Wire     Co.,     4561 

Wesson  Ave.,  Detroit,  Mich.    "Detr 
Electric   Cable   Co.,    The,    Yonkers,    N 


_dv.  pages  1244-1215.) 
Hazard    Mfg.    Co.,    81    Ross    St.,    Wllki 

Barre,  Pa. 
INDIANA      RUBBER      A      INSULATED 

WIRE  CO..  Joneaboro.  Ind.    "Paranite"' 

twisted   pair   "Inside"   or   "substation" 
'  i  carried  In  stock  In  single  can- 


I    pair 


triples 


St..    Lowell.    Mass.     " 
Marlon    Insulated    Wire    A    Rubber    Co., 


New  York  Insulated  Wire  Co..  114  Liberty 

St..  New  York.  N.  Y.    "Raven." 
Page    Steel   A   Wire   Co..    30   Church    St., 

New  York.  N.  Y. 
Philadelphia  Insulated  Wire  Co.,   200  N. 

3rd   St..    Philadelphia.    Pa. 
Ruebllng's    Sons    Co..    John    A..    Trenton, 

N.  J. 
Safety  Insulated   Wire   ft    Cable    Co.,    114 

Liberty  St.,  New  York.  N.  Y.    "Safety." 
Seneca  Wire  A  Mfg.  Co..  Fostorla,  Ohio. 

"Seneca." 
SIMPLEX    WIRE    *    CABLE    CO.,     201 

Devonshire    St..    Boston,    Mass.      "Slm- 


ST*TES    RURBFR    CO.,    IT 
Broadway.  New  York.  N.  Y.    "U.  S." 
Western  Electric  Co.,  Inc..  IDE  Broadwa: 


line   wire   Is   generally   hard -drawn   coppei 

wire  for  open  wire  lines.  Some  Iron  Is 
used  for  short  runs  and  rural  lines.  Where 
greater  strength  ts  needed  than  that  of 
copper,  as  In  special  places  of  exceptionally 
long  span,  etc..  conperclad  steel  wire  Is 
sometimes  used.  For  manufacturers  of 
telephone  line  wire,  see  Wire,  copper,  bare, 
transmission  line,  etc.;  Wire,  copperclad 
steel;  Wire.  Iron  line,  telegraph  and  tele- 
phone. 


WIRE-TINNING  MACHIN  ES — Ma- 
chines used  for  passing  bare  copper  wires 
In  a  continuous  operation  through  a  cleans- 
ing  fluid,  a  hath  of  molten   tin  and   a  felt 

Hon  due  to  oxidation  or  corrosive  action, 
especially  when  It  Is  to  be  rubber- covered, 
and  to  facilitate  soldering  In  telephone 
construction,  switchboard  work.  etc. 


American  Insulating  Machinery  Co., 
Fau-hill  A  Huntingdon  Sts..  Phila- 
delphia,   Pn.      "American." 

General  Platers"  Supply  Co.,  Inc.,  489- 
493  Broome  St.,  New  York,  N.  Y. 

New  England  Wire  Machinery  Co.,  Water 
Front  St.,   New  Haven.  Conn. 


WIRE,  TRANSMISSION  Ql 
"""high- 


that    I 


UND— This 


usually  on  insulators  mounted  on  top  ol 
the  pole  or  tower.  It  Is  grounded  at  fre- 
quent Intervals  and  serves  as  a  protection 
Dm  Inst  llehtnlng  and  related  dlsurbancea. 
It  In  a  solid  wire,  usually  of  steel  or  copper- 
clod  steel.  If  of  steel.  It  Is  always  heavllv 
Kolvanlxed.  Strand  or  messenger  wire  Is 
filso  used  for  this  punmse.  For  this  see 
Strand,    galvanised    steel. 

..  208  S. 


Standard  Underground  Cable  Co.,  Weat- 
Inghouse  isldg ,  Pittsburgh,  Pa.  "Co- 
■ — "~|  Copper  Clad." 


ally 


RE,  TROLLEY.— Conductor  wlrt 

carried   overhead    from   which    el 

ernted     cars    are    energised. 

trolley         ' 


The 


....  although  special  bronie 
alloys  and  steel  conductors  are  being  used 
under  certain  special  conditions.  Ordinary 
trolley  wire  sites  are  0.  00.  000  and  0000 
A.  W,  Q.  and  the  round  wire  section  i» 
the  oldest  and  most  generally  used.  Owinc 
to  the  irregular  underrun  with  the  round 
wire  due  to  the  lips  of  the  ear  or  olamp 
encircling  the  wire,  sparking  and  wear 
results,  and  to  overcome  this  difficulty 
wire  has  been  drawn  of  a  figure  8  section. 
The  ear  or  clamp  engages  the  upper  lobe 
or  the  flgure-B  section,  leaving  a  smooth 
underrun  for  the  trolley  wheel.  Although 
such  wire  gives  a  smooth  underrun  Its 
unequal  section  has  caused  difficulty  In 
erecting,  the  wire  tending  to  kink  durlnc 
stallation.  To  overcome  this  latter  on- 
.  .-ctlon.  grooved  wire  has  been  drawn. 
The  grooved  wire  Is  a  perfect  circle  with 
groove    along    each    aide    slightly    above 


-  line 


The   s 


n.     This   wire  has   been   standard- 
section  by  the  wire  manufacturers, 
n  Electric  Railway  Engineering 


AMERICAN    BRASS     CO..     414    Meado»- 

St..   Waterbury.   Conn. 
American     Copper    Products     Corp..     200 

Broadway,   New   York,   N.   T, 
American    Electrical   Works,    Phllllpsdale. 

AMERICAN  INSULATED  WIRE  A 
CABLE  CO.,  954  W.  21st  St..  Chicago. 
III.     "American   Brand."     (See   display 

AMERICAN  STEEL  A  WIRE  CO..  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
Illustrations  and  descriptions  of  our 
products.  We  manufacture  a  complete 
line  of  trolley  wire  to  meet  any  speci- 
fications.—Ad  v. 

ANACONDA  _   COPPER      MINING  _CO„ 


.-ay  Bldg..  Chicago.  111.     Round 


Anaconda  trolley  wire  Is  more  durable 
because  of  fewer  braxes  per  mile.  See 
display  advertisement  on  page  124i.— 
Adv. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn, 
"Phono-Electric." 

Canada  Wire  A  Cable  Co..  Ltd.,  2410 
Dundas  St.,  West,  Toronto.  Ont..  Can. 

CHICAGO  INSULATED  WIRE  A  MFG. 
CO.,    Sycamore.    III.      (See  display  adv. 

Copper  Clad  Steel  Co..  Rankin,  Pa.  "Cop- 

perweld." 
Hazard  Mfg.  Co.,  SI  E.  Ross  S 

Barre    " 


Page  Steel   A  Wire  Co.,  SO  Church   St., 

New   York.    N.    Y. 
PHILLIPS   WIRE  CO.,    Pewtueket.   R.    I. 

"Phillips."     Round,   grooved  and  figure 

8   trolley   wire.— Adv. 
Roebllng's    Sons    Co..    John    A., 

N.    J. 


zod  by 


Google 


EMF  ELECTRICAL  YEAR  BOOK 


JME  WIRE  CO.,  Rome.  N.  T.  "Rome 
Wire"  hard  drawn  trolley  wire.  Is  of 
high  conductivity,  uniform,  strong;  and 
durable,  mid  free  from  scale,  Saws, 
splints  and  other  defects.  It  is  drawn 
o  three  shapes,  the  round  a  cross  seo- 


istrated  next,  and  the  figure  eight.  _ 
ss  section  of  which  Is  Illustrated 
ow.    It  la  furnished  In  four  sizes  In 


K-e-H 


vary  more  than  4%  In  average  weight 
per  unit  length.  Figure  eight  wire 
shall  not  vary  more  than  4%  In  aver- 
age weight  per  unit  length.  Necessary 
brazes  In  hard  drawn  trolley  wire  are 
made  In  accordance  with  best  commer- 
cial practice  and  tests  upon  a  section 
of  wire  containing  a  braze  must  show 
at  least  9fi%  of  the  tensile  strength  of 
the  unbrazed  wire  to  pass  the  Rome 
Wire  standard  specifications.  For 
other  Rome  Wire  Company  products 
see  display  advertisement  on  page  1247. 
—Adv. 

Standard  Underground  Cable  Co.,  West- 
inghouse  Bldg.  Pittsburgh,  Pa. 
"Standard." 

UNITED  STATES  RUBBER  CO.,  1790 
Broadway,  New  York,  N.  Y.    "V.  S." 

WIRE  TUNGSTEN.— See  Tungsten,  wire. 

WIRE,  TWIN.— Two  small  insulated  eon. 
due  tors    laid    parallel,    having    a 

WIRE-TWISTIM 
rat  us    designed   wli 

to  twist  individual  conductors  together  In 
a  continuous  process,  thus  forming  twisted 
pairs,  etc.,  for  telephone  wires,  lamp 
cords,    and   many   other   types   ot   flexible 

Manufacturers: 

American  Insulating  Machinery  Co., 
Fairhill  &  Huntingdon  Sts..  Philadel- 
phia,  Pa.     "American." 

Canada  Wire  &  Cable  Co.,  Ltd.,  2*10 
Dundas  St.,   West,   Toronto,  Ont.,  Can. 

New  England  Wire  Machinery  Co.,  Water 
Front   St.,   New   Haven,   Conn. 
/IRE,      WEATHERPROOF.— A      copper 


ered  by  three  fibrous  braids  each  satu- 
rated with  a  heavy  moisture  proof  com- 
pound, usually  containing  waxes.  This 
wire  is  for  use  outdoors  where  moisture 
Is   sure   to  be  present   and    where    fireproof 

fore  used  extensively  for  lighting  and 
power  distribution  mains  and  feeders.  It 
is  made  In  all  sizes  from  No.  20  A.  W.  G. 
to    the    largest   feeder   cables.      In    dlstrl- 


I  n  aula  ted    wire    of 
ty.       This     insula...   . 
i  with  other  Insulating 
the     safety     of     Over- 


'natures,      adds 

lead  line  work,  where 

■ult  Is  carried  on  the  same 

Manufacturers: 

AMERICAN    BRASS    CO. 


St.. 


erbury 


Figure  9 

hree  types,  J/0.  2/0,  1/0  and  4/0 
n  &  Sharpe  gage.  The  two  small- 
lea  are  shipped  In  reels  of  one  mile 
Reels  of  the  two  larger  sizes 
in  one-half  mile  each.  Rome  bare 
r  trolley  wire  Is  guaranteed  clean. 
from  roughness,  cracks  and  tarn, 
ins.  Conductivity  of  the  er— ■ 
not  be  less  than  98%.  100%  .... 
.-ity  being  based  on  copper  hav 
L  resistance  of  0.1530  ohms  pei 
1  snram  at  20  deg-  C.  For  the  pur- 
of  calculating  weights,  cross  sec. 
etc..  the  specific  gravity  of  cop- 
taken  as  8.89  at  20  deg.  C.  The 
3  Btrensjth  of  the  grooved  and  of 
cure  eight  wire  Is  required  to  be 
f  that  required  for  round  wire  of 


requln 

..  .1  wire  of  the 
sectional  area,  which  for  the  3/0 
i  8.20%  (minimum  elongation  In 
>.  Round  wire  Is  guaranteed  not 
y    more    than  1%   above  or  below 


nerloan     Copper     Products     Corp.,     2(M 
Broadway,    New   York,    N.   Y. 

American  Electrical  Works.  Phlltlpsdale, 
R.   I.      •'Emelectric." 

AMERICAN  INSULATED  WIRE  & 
CABLE  CO..  Chicago,  111.  "American 
Brand"  weatherproof  wire  la  manufac- 
tured by  a  process  which  preserves  the 


wire  is  saturated  with  a  compounc 
which  prevents  same  from  running 
The  second  braid  has  a  compound  satu 
ration  ot  high  melting  point.  The  out 
side  braid  Is  saturated  with  a  wax  com 
pound  which  prevents  peeling,  crackinj 
or  sticking,  and  always  keeps  a  smooth 
highly  polished  surface.  *'Amerioai 
Brand"  weatherproof  wire  la  made  ii 
solid  sizes  from  No.  18  to  4/0.  The 
stranded  conductor  Is  made  in  sizes  No. 
10  to  2,000.000  CM  Inclusive.  It  Is  made 
In  the  same  sizes  In  double  braid.  See 
page  1250. — Adv. 
AMERICAN  STEED  &  WrRE  CO.,  sales 
offices  In  principal  cities.  See  display 
adv.  page  1240  for  list  of  offices  and 
'      " —     and    descriptions    of    our 


products.    We  manufac 
line   of   weatherproof   wire. 


Send    for 


trlcal    Co..     The.     Anson  la. 
-  -      ,d." 

2300    S.     Western 


COLL-YER   INSULATED  WIRE  CO..    249 
N.     Main     V       ~  '       "       ' 

X.    L." 


Copper  Clad  Steel  Co..  Rankin,  Pa  "Cop- 

OENERAL     ELECTRIC     CO..      Schenec- 
tady.   N.    Y.       (See    adv.    pages    120S- 


Kelly   Electric  Wire   Co..   Grand   Haven. 

Mich. 
Marlon     Insulated    Wire    A    Rubber    Co.. 

Marlon,  Ind.      "Eagle  Brand." 
Monarch   Electric    &    wire   Co.,    621   W. 

Adams  St.,   Chicago.  111.      "Monarch." 
National    Conduit     A     Cable     Co.,     Inc., 

Hastings- on-Hudson,  N.  Y. 
National  India  Rubber  Co..   Bristol,  R.  I. 

"National." 
Nehrlng   Electrical  Works,    Do   Kalb.   HI. 
Okonita    Co.,     The,     Canal    St.,    Passaic, 

N.   J.     "Okonlte." 
Peerless  Insulated  Wire  A  Cable  Co.,  90 

West    St.,    New    York,    N.    Y.      "Fibre 

Philadelphia  Insulated  Wire  Co.,  200  N. 
3rd  St.,  Philadelphia.  Pa. 

Phillips  Electrical  Works.  Ltd..  Eugene 
F.,    Montreal,    Que.,    Can. 

PHTLIJF8  WIRE  CO..  Pawtucket.  R.  I. 
Makers  of  "O.  K."  brand  cotton  yarns 
used  exclusively  with  high-grade  com- 
pounds.—Adv. 

Roebling's  Sons  Co.,  John  A.,  Trenton, 
N.   J. 

ROME  WIRE  CO.,  Rome  N.  Y.  A 
weatherproof  braid  Is  used  on  various 
types  Of  Rome  Wire  lamp  cords  to 
make  them  moisture  and  damp  proof, 
using  the  same  solid  or  stranded  con- 
ductors and  Insulation  as  In  the  stand- 
ard Rome  Wire  fixture  and  lamp  cords. 
The   18   gage   reinforced   portable   cord 


Rome   Portable   Card 

illustrated  shows  the  first  wrapping  of 
fine  Sea  Island  -cotton  around  each 
stranded  conductor,  the  Individual 
insulation  of  seamless  rubber  and 
outer  braid  of  cotton,  then  the  seam- 
less rubber  Insulation  around  both  con- 
ductors and  Anally  the  black  weather- 
proof braid.  All  Rome  Wire  is  manu- 
factured from  copper  having  »B%  con- 
ductivity and  high  grade  materials  are 
used  throughout.  For  other  Rome 
Wire  products  see  display  advertise- 
ment on  page  1247.— Adv. 
UNITED    STATES    RUBBER    CO.,     1790 

Broadway.  New  York,  N.  Y.  "U.  S." 
WIRE,  WELDING.— A  thin  wire  usually 
made  of  commercially  pure  Iron  with 
small  percentages  of  other  metals  added, 
according  to  the  character  of  the  metal 
to  be  welded,  and  used  as  the  electrode 
or  as  an  auxiliary  In  the  arc-welding 
process.  Welding  wire  sometimes  also  con- 
tains a  refractory  flux,  usually  applied  as 
an  outside  coating  to  the  iron  wire.  The 
iron  or  steel  electrode  Is  melted  by  the 
are  and  fills  the  apace  between  the  pieces 
to  be  welded.  Due  to  the  fusing  action 
of  the  arc  It  actually  becomes  a  part  of 
the  metal  on  either  side  of  the  gap  it 
fills.  The  success  of  a  weld  Is  deter- 
mined largely  by  the  composition  of  the 
welding  wire  and  the  flux.  Welding  wire  la 
used  only  in  light  welding:  for  heavier 
work  the  pieces  are  called  welding  rods. 
When  carbon  electrodes  are  used  the  weld- 
ing wire  or  rod  serves  chiefly  as  a  melt  rod 
that  Is  fused  to  fill  crevices  In  the  Joint 
being  welded. 
Manufacturers: 
Alloy    Metal    Wire    Co.,    164    Nassau    St., 

New  York,  N.  Y. 
Alloy    Steel    Products    Corp..    123    Liberty 

St.,    New  York,   N.   Y. 
American  Rolling  Mill  Co.,   The,  Middle* 

town.  Ohio.     "Armco." 

AMERICAN  STEEL.  A  WIRE  CO..  sales 

offices  In  principal  cities.     See  display 

adv.   page   1240  for   list  of  offices  and 

Illustrations    and    descriptions    of    our 

products.     We  manufacture  a  complete 

line  of  wire  used  In  the  art  of  welding. 

—Adv. 

ATLANTIC      INSULATED      WIRE     A 

CABLE   CO..    52   Vanderbllt  Ave..    New 

York.     N.     Y.       "Dolphin."     "Neptune." 

"Triton."     tSee  display  adv.  page  1252.) 

Carblc  Mfg.  Co.,  Duluth,  Minn.  "Carblc." 

Central    Steel    &    Wire    Co..     119-127    N. 

Chicago,     HI.       "Lektrox 


Google 
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Electrical    Alloy    Co..    The.     Morrlstown, 

N.   J. 
Electro- Weld    Co..    70   Munroe   St.,    Lynn, 

Mass. 
Gibb  Instrument  Co.,  848  E.  Palmer  Ave., 

Detroit,   Mich. 
HABIRSHAW    ELECTRIC    CABLE    CO., 

Point  St..  Yonkers,  N.  Y.     (See  display 

adv.  pases  1244-1245.) 
Indianapolis  Switch  A  Frog  Co.,  Spring- 


field. Ohio. 
Noble  A  Co..  F.  H. 

Chicago,  111. 
Page   Steel   *  .Wire  Co.. 


A  Wallace  Sti., 


Church 
New  Yorlt.  N.  Y. 

Quasi-Arc   Weldtrode    Co.,    Inc.,    Atlantic 
Ave.   A   Warwick  St..   Brooklyn,    N.    Y. 

Rail  Welding  A  Bonding  Co..  2400  Wood- 
land Ave..    Cleveland,   Ohio. 

RoebllnR's    Sons    Co.,    John    A.,    Trenton, 
N.    J. 

Siemund  Wensel  Electric  Welding  Co..  SO 
Church    St.,    New    York.    N.    Y.      "Sie- 


'  ard." 

Tubular  Woven  Fabric  Co.,  Main  A 
Carver  Sta.,  Fawtucket,  R.  I. 

WIRE-WRAPPING  MACHINES.  —  Ma- 
chines for  wrapping  colls  of  wire  with  over- 
lapping layers  of  paper  tape  to  protect 
the  coils  during  shipment  or  storage.  The 
machine  consists  of  a  split  circular  shuttle 
on  which  a  spool  or  quantity  of  tape  is 
carried.  The  shuttle  Is  opened  and  the  coll 
to  be  taped  Inserted.  The  shuttle  Is  then 
rotated  about  the  coll  and  for  each  rota- 
tion  lays  one  layer  of  paper  tape. 

Manufacturers: 

American  Insulating  Machinery  Co..  Fair- 
hlll  &  Huntingdon  Sta.,  Philadelphia, 
Pa.   "American." 

Miller.  Charles  E„  Anderson,  Ind.  "Miller- 

Nev 
~ront  St..  New  Haven, 

Textile  Machine   Works.    Reading.   Pa. 

WIREDUCT. — Trade  name  for  nonmetal- 
lie  tubing  for  electric  wires  made  by  the 
American  Wlremold  Co.,  S1-8S  Woodbine 
St.,   Hartford,   Conn. 

WIRELESS.— A  widely  used  contraction 
of  wireless  telegraphy  or  wireless  tele- 
phony. 

WIRELESS.— Trade  name  for  electric 
pipe  locator  and  cable  tester  manufactured 
by   the    Electric  Specialty  Mfg.    Co.,    Cedar 


_....  lufacturer     of     radio 

equipment.     Henry   I>.   Ley,    owner. 

WIRELESS  SPECIALTY  APPARATUS 
CO. — C  A  Fargo  Sis.,  Boston,  Mass.  Manu- 
facturer of  radio  apparatus.  Business  es- 
.tabllshed  1907.  President  and  general  man- 
ager, George  S.  Davis;  vice-president,  Will- 
lam  Newsome;  secretary.  John  L.  Warren; 

ager,  Walter  J.  Henry. 

WIRELESS      TELEGRAPHY A      name 

first  used  for  the  system  of  communication 
by  means  of  signals  radiated  through  space 
as  electromagnetic  waves.  It  was  called 
this  to  emphasise  the  uniqueness  of  the  de- 
velopment, because  no  line  wires  were  re- 
quired. The. term  radio  telegraphy  Is  now 
used  In  Its  stead  and  Is  preferred  by  most 
writers  and    radio   associations.    See   Radio 

WIRELESS       TELEPH' 

j   of  the 

of  electromagnetic  waves  and  without  the 
use  of  any  line  wires.  Its  name  was  to 
emphasize  the  novelty  and  Importance  of 
the  Intler  fact.  The  term  radio  telephony 
Is  now  preferred.  See  Radio  communica- 
tion, development  and  status  of. 

WIRE  LETS. —Trade  name  for  conduit 
bodies  and  covers  manufactured  by  the 
Steel  City  Electric  Co..  1221  Columbus  Ave.. 
Pitlsburgh,   Pa. 

W1REMOLD.— Trade  name  for  raceways 
or  metal  moldings  for  surface  wiring  made 
by  the  American  Wtremold  Co..  81-83 
Woodbine   St.,   Hartford,   Conn. 


.._l  have  facilities  for  makli„   ....    

cord  used  In  the  starting,  lighting  and 
ignition  systems.  Some  wire  mnuulactur- 
ers  who  furnish  this  material  cut  the  wire 
10  li-ngth.  solder  on  terminal  lugs.  form 
It  como lately,  and  braid  on  a  complete 
covering,  thus  giving  all  the  necessary  wir- 
ing on  the  car  In  one  assembly  or  cable 
ready  to  be  Installed.     Thin  is  also  done  for 


airplanes,  motorboats  and  other  automo- 
tive equipment.  The  Insulation  require- 
ments are  frequently  special,  although 
standard  wire  Is  also  supplied.  (Also  see 
Wire,  automobile.  Ignition;  also  llghtng  and 
starting. ) 

Manufacturer*: 

Allis- Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

BBLDEN  MFG.  CO.,  2300  S.  Western 
Ave..  Chicago.  III. 

Grossman  Auto  Parts  Co.,  White  Plains. 
N.  Y.    "Gapeo." 

WIRING  OF  DWELLINGS.— This  term 
embraces  what  is  commonly  called  "house 
wiring"  or  "residence  wiring."  The  word 
dwelling  is  broader,  since  it  Includes  from 
the  humblest  to  the  most  pretentious  resi- 
dence and  all  the  wide  variety  of  apartment 
buildings  now  found  in  large  cities,  ranging 
from  the  simple  "two-flat"  to  the  sumptu- 
ous apartment  hotels.  Using  the  word 
dwelling  In  this  broad  sense  as  any  rela- 
tively permanent  place  of  abode,  It  Is  evi- 
dent that  dwellings  constitute  the  largest 
class  of  buildings  in  the  country.  Conse- 
quently, the  wiring  of  dwellings  is  of  very 
high  importance  to  the  electrical  Industry, 
not  only  to  electrical  wiring  contractors, 
but  to  central -station  companies,  manufac- 
turers, jobbers  and  others  Interested  In  see- 
ing the  greatest  possible  development  for 
electric  service  and  electrical  appliances. 

Definite  figures  emphasise  the  importance 
of  this  matter.  There  are  now  In  the  United 
States  about  20,482,000  dwellings,  of  which 
•<*«-'    -pproximately    14,190,000   are    not   yet 


ft  of 

gents  a  big  achieve - 


near  70%  of  the  total' 
Hal  field  In  this  line 
unwlred  dwellings,  ab< 
in  cities,  villages  and 


Of  these  14.190.000 
ut  4,993.500  are  wlth- 
distrlcts  covered  by 

mn,al-,, ™_,  -Aat  Is.  over  one-third 

of  this  total  should  be  Immediately  avail- 
able for  wiring— the  service  is  at  hand,  and 
it  remains  only  to  convince  the  householder 
that  the  wiring  of  his  dwelling  Is  every  day 
becoming  more  and  more  of  a  necessity  for 
the  welfare  of  his  family. 

There  are  about  6,302.500  farms  in  the 
United  States,  and  on  these  there  are  In 
use  about  250.000  electric  light  and  power 
plants  (commonly  called  farm  lighting 
plants).  Allowing  for  the  farms  that  have 

000  000  farm  dwellings'  (or  94"ft  of  all  farm 
dwellings)  that  have  not  yet  experienced 
the  value  of  being  wired  and  equipped  for 
electricity.  Of  the  remaining  eight  million 
odd  unwlred  dwellings,  nearly  five  million 
hava  been  referred  to  above  as  within  the 
reach  of  central -station  lines,  and  the 
other  three  million  are  chiefly  in  subur- 
ban districts,  small  villages  and  ham- 
lets to  which  electric  service  would  be 
extended  If  a  considerable  percentage  of 
their  houses  were  made  ready  for  service 
by   being   wired. 

These  figures  are  sufficiently  striking  to 
warrant  further  consideration  of  the  entire 
subject  of  wiring  of  dwellings. 

Development.  The  first  use  of  electricity 
In  the  home  was  for  operating  electric  bells 


juffice  and  a  few  cells  of  prli 

nd  simple  push  buttons  with  bells  or 
s  are  used.  Such  bells  were  common- 
tailed  In  connection  with  speaking 
and  this  was  the  beginning  of  the 
ss  of  many  electrical  contractors. 


......   j   into  u 

less  than  forty  years  ago.  t 


table  equipment  for  lighting  circuits. 
first  contractors,  being  practically 
v  bell  hangers,  did  not  ui     -       ""      " 


and  consequently  both  these  com 
suited  in  not  infrequent  Arcs  due 
wires.   Incorrect  fusing  and   -'*-" 


iore   rapid   spread  of 


_.        l-al  fo> 
was    the    National    Electrical    Code,    whose 
first  edition  i.ppenred  In  1897.    After  a  few 


years  this  code  become  recognised  as  a  re- 
liable guide  In  making  electric  lighting  in- 
stallations much  more  safe,  and  from  this 
point  on  considerable  progress  resulted, 
electric  lamps  replacing  gas  and  oil  in  con- 
siderable numbers.  The  advance  waa  steady, 
but  still  rather  slow  until  about  twelve 
years  ago.  when  the  advent  of  the  tungsten 
lamp  brought  about  an  entirely  different 
state  of  affairs. 
When  this  type  of  lamp  was  developed  so 
be  fairly  rugged,  its  superior  efficiency 


_  .Product „.™.  ^    -.... 

special  efforts  were  made  both  by  lighting 
companies  and  by  many  contractors  to 
stimulate  wiring  of  residences.  Practically 
all  new  houses  from  that  date  on  haVe  been 
wired  during  construction,  and  a  very  large 
number  of  wiring  campaigns  have  been 
conducted  to  make  it  possible  to  wire  fin- 
ished houses  under  favorable  conditions. 

Although  the  Improvement  In  electric 
lighting  gave  a  decided  stimulus  to  electric 
service  In  the  home,  there  was  at  the  same 
time  a  group  of  very  important  develop- 
ments in  other  branches  of  electric  service 
which  further  enhanced  its  value  In  the 
household.  Of  these  improvements,  the  first 
and  most  Important  was  the  extensive  use 
of  electrically  heated  appliances,  of  which 
first   and  most   widely   used   was  th* 


dish 

pad,  curling  iron,  etc.    Following  the  u 

these  smaller  devices,  there  was  further 
application  In  successive  years  of  many 
larger  devices,  such  as  electric  radiators  or 
room  heaters,  water  heat  era  of  various 
types,  tireless  cookers,  electric  ovens  and 
complete  electric  ranges  on  which  all  house- 
hold cooking  and  baking  can  be  done. 

There  were  also  Introduced  in  the  home 
an  extensive  line  of  motor- driven  appli- 
ances, among  which  were  electric  fans, 
washing  machines,  vacuum  cleaners,  hair 
driers,  vibrators,  dishwashers.  Ironing  ma- 
chines, electric  sewing  machines  and  mo- 
tors for  various  kitchen  and  general  utility 
purposes.  During  the~vVorId  War  the  scarc- 
ity of  servants,  and  especllly  of  laun- 
dresses, caused  a  great  Increase  In  the  use 
of  electric  washing  machines,  also  vacuum 
cleaners. 


householder  has  ol ... , 

stead  of  making  household  electric  appli- 
ances Incidental  to  the  lighting,  they  are  of 
equal  importance  thereto.  Consequently  an 
Important  change  has  been  brought  about 
in  the  general  layout  of  the  house-wiring 
system  in  that  equal  provision  is  properly 
made  for  the  appliances  and  for  the  light- 
ing. 

Systems  of  Wiring.  The  wiring  of  bells. 
annunciators  and  other  such  low- voltage 
signaling  systems  has  always  been  with 
>ncealed  behind  partitions. 

. — In  the   corners  of  rooms. 

etc'  if  Installed  after  the  building  Is  occu- 
pied. Such  signaling  systems  operate  in 
most  cases  on  a  few  cells  of  dry  battery  or 
other  primary  battery  and  very  seldom  ex- 
ceed over  20  volts,  even  in  the  case  of  large 
apartment  buildings.  In  many  cases,  where 
alternating  current  is  supplied,  bell-rlnglnr 
transformers  are  now  used  In  place  of  bat- 
teries. In  this  case  the  primary  of  the 
transformsr  is  connected  directly  to  the 
110  to  US-volt  circuits  In  the  house,  and 
the  low-voltage  side  of  the  transformer  Is 
connected  directly  to  the  bells,  buxsers  or 
other  signaling  circuits.  Such  bell-rlnglng 
transformers  have  become  popular,  as  they 
eliminate  all  battery  troubles  and  mlnlmlie 
the  possibility  of  having  the  bells  out  of 
order,  which  In  nine  cases  out  of  ten  Is  due 

For  lighting  circuits  it  was  early  recog- 
nized that  exposed  or  open  wiring  would 
not  be  suitable,  because  of  Its  poor  appear- 
ance and  lack  of  protection.  Since  such 
circuits  carry  110  volts  as  a  standard  volt- 
age, they  have  to  be  Insulated  much  more 
perfectly  than  the  bell  circuits  referred  to 
above.  One  of  the  flrst  methods  of  Insulat- 
ing and  protecting  them  was  by  means  of 
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WITHERBEE 


'hat  was  cslled  wood  molding,  and  a  great 
eal  of  this  was  Installed  by  being  run  In 
lany  caaes  like  picture  molding  and  also 
natalted   alongside    of    door    and    window 


■r  place 


i  all  c 


ipoied  on  the  surface  of  the  walls  and 
dllnf*  Such  molding  has  grooves  In  its 
ise,  which  provide  racewayB  for  the  indi- 
diial  circuit  wires;  on  top  of  this  base  Is 
seed  a  capping,  which  protects  the  wires. 
jch  wood  molding  Is  not  OBpeoially  attrac- 
n,  howcvor,  and  It  also  is  not  a  corn- 
eld/ satisfactory  protection.   For  this  rea- 

0  other  methods  of  protecting  wiring 
lera  introduced  and  at  the  same  time  pro- 
bllion  against  the  use  of  wood  molding 
is  enacted  In  a.  number  of  large  cities  In 
llch  special  precautions  are  necessary  tr 
lure  the  highest  possible  protection  o: 
cults  on  account  of  variable  occupanc> 
buildings,  especially  apartments  and  ten- 

'or  running  circuits  in  partitions,  one  oi 
i  first  methods  used  was  what  was  called 
knob-and-tube  system.  This  has  been 
d  very  extensively,  especially  In  am  "_ 
ns.  but  Is  applicable  only  for  buildings 
;ourse  of  construction.  It  makes  us~  " 
celsJn  knobs  fastened  to  the  Jolsti 
er  wood  partition  supports  and  also  _.  . 
e  porcelain  tubes  to  serve  as  bushings 
the  wires  where  they  are  run  through 
ts  or  other  wood  work.  If  carefully  in- 
led  and  not  disturbed,  such  a  system  la 
irly  satisfactory  one.  However,  In  large 
a.  as  above  referred  to,  the  likelihood 
Iterations  in  partitions  to  suit  the  n  ' 
arlous  tenants,  as  well  as  the  higher 
dards  of  safety  required,  has  resultec1 
lis  system  not  being  approved.  Conse- 
itly,  In  the  larger  cities,  the  use  of  i 
pletely  protected  wiring  system  Is  usu 
required. 

r  complete  protection  of  the  wiring 
>us  types  of  conduit  systems  have  beer, 
loped.     The    first    of   these    employed 

1  tubing  of  very  light  construction, 
slightly  heavier  than  ordinary  speak- 
ube.  This  being  found  to  be  meehan- 
■  weak,  the  requirements  for  rigid 
Hie  conduit  have  been  gradually  ln- 
pd,  and  this  material  Is  now  made  of 
less  steel  tubing  and  forms  the 
st  type  of  protection  for  wiring  sys- 

When  Installed  In  ceilings  or  wall 
ions  or  other  concealed  places,  con- 
must  be  put  In  during  the  construc- 
)f  the  building,  and  with  It  must  be 
led  numerous  conduit  fittings,  such 
nduit  outlet  boxes,  switch  boxes,  out- 


j  "finished,  two  types  of  flexible  con- 
ere  developed.'  One  Of  these  Is  made 
Be  fabric  and  Is  known  under  various 
.  such  as  nonmetalllc  flexible  con- 
lexible  fabric  tubing,  loom  and  nu- 
i  special  trade  names.  This  also  re- 
special  terminal  fittings  in  the  way 
s  or  outlet  plates  and  '        ' 

..      ,.  *. <__  ta 

and  In  others 'it  is  used 
protection  of  the  wires  at  the  out- 
the  knob-and-tube  ssytem. 
her  type  of  flexible  conduit  developed 
known  as  flexible  steel,  which  Is 
.f  helical  interlinked  layers  of  oor- 
I  spring  steel  that  form  a  cont  nuous 
v  or  duet  which  Is  quite  flexible  and 
daily  suitable  for  wiring  finished 
It  can  be  readily  drawn  into  celling 
for  wall  partitions, 
ovelopment  from  this  type  of  ftex- 
•]  conduit  was  what  has  become  to 
<1  steel- armored  cable,  which  con- 
the  flexible  steel  conduit,  with  cir- 
•es  already  drawn  In  and  perma- 
istallfd  so  as  to  eliminate  the  need 
irately  drawing  the  wires  In  the 
after  the  latter  has  first  been  io- 
Stich  armored  cable  Is  quite  ext. 


tilings  of  all  kinds  tbe  tendency  Is 
install  the  rigid  or  flexible  steel 
flexible  nonmetalllc  fabric  tubing 
•ed  cable,  and  these  materials  are 
•<1    as    giving   the  highest    type    of 

districts,  where.  Inspection  re- 
ts are  not  so  rigid,  and  In  fact 
e  wiring;  is  not  likely  to  be  dls- 
■  e  use  of  the  knob-and-tube  sys- 
ner-misslble  and  permits  saving 
riense.  provided  the  wiring  can 
lied  while  the  house  ts  being 
the  wiring  Is  for  a  farm  house 
™im  a.  32-volt  farm  lighting  plant, 
r  wiring  Is  needed  than  for  110 


on  the  lower  voltage  to  get  the  same  power. 

Outlets.  In  wiring  of  new  dwellings,  pro- 
vision was  made  In  early  days  for  lighting 
outlets  only.  This  was  natural  because 
lighting  was  the  only  service  of  standard 
voltage  until  within  the  last  ten  or  twelve 
years,  when  various  types  of  appliances 
came  Into  use.  On  the  part  of  architects 
and  also  of  many  contractors  there  has 
not  been  sufficient  recognition  of  the 
need  for  special  outlets  for  these  miscel- 
laneous appliances.  Moreover,  the  num- 
ber of  outlets  Installed  for  lighting 
service  In  the  home  Is  entirely  in- 
adequate. It  Is  quite  common  to  And  bed 
rooms,  kitchens,  bath  rooms  and  other 
smaller  rooms  with  only  a  single  outlet 
Unless  that  outlet  Is  placed  so  that  a  lam 
which  may  be  placed  In  Its  socket  will  thai 
oughly  illuminate  the  room,  It  Is  entirely 
out  of  the  question  to  get  satisfactory  light- 
ing, and  the  possibility  of  using  appll 
ances  at  the  same  time  that  light  Is  re 
quired  is  seriously  handicapped.  During  the 
last  few  years  central -station  organ  I  tat  ions 
and  the  more  progressive  electrical  mam 
facturers  and  contractors  have  recognize .. 
the  desirability  of  having  more  complete 
wiring  done  In  the  residences.  Numerous 
campaigns  have  been  conducted  with  the 
special  object  in  view  of  providing  more 
outlets  for  the  attachment  of  appliances 
of  all  kinds. 

Aside  from  the  disadvantage  of  having, 
Bay.  only  one  socket  outlet  In  a  room  which 
would  ordinarily  mean  removal  of  the  lamp 
In  order  to  connect  In  an  attachment  plug 
for  some  appliance,  there  is  the  more  1m 
portent    one    Uiat   most   sockets,    if    of    th< 


__    250  watts.    If  a  device   

heavy  current,  such  as  SOO-watt  flatlron.  is 
connected  to  the  socket,  the  latter  is  likely 
to  be  overheated  and  have  Its  contact 
mechanism  damaged  If  this  la  used  for 
switching  the  current  on  and  off.  Since 
special  sockets  designed  and  rated  for  680 
watts  are  not  yet  In  extensive  use  In  the 
home.  It  Is  desirable  to  provide  special  out- 
lets of  660-watt  rating  for  the  use  of  the 
heavier  appliances  at  least. 

The  use  of  these  additional  outlets,  such 
as  wall  or  baseboard  receptacles  or  floor 
receptacles,  makes  it  very  much  more 
convenient  to  connect  any  appliance  than 
It  Is  to  connect  it  to  a  high-hung  lighting 
socket.  Furthermore,  it  eliminates  the 
need  for  disturbing  the  lamp  so  that  It 
Is  possible  to  use  the  light  and  also  use 
the  appliance  at  the  same  time.  Wall  recep- 
tacles are  almost  Invariably  rated  at  SCO 
watts  and  are  therefore  especially  suited 
for  the  various  heating  and  motor-driven 
appliances  that  may  take  as  much  power. 
Moreover,  they  make  it  very  convenient 
to  connect  floor  lamps  and  table  lamps. 
electric  fans  and  a  great  variety  of  other 
devices  and  this  convenience  stimulates 
the  use  of  these  appliances. 

Lack  of  sufficient  outlets  In  the  home, 
as  usually  found,  has  resulted  In  the  use 
of  large  numbers  of  current  taps,  special 
duplex  sockets  and  vsrious  devices  of  this 
type  to  permit  connecting  more  than  one 
appliance  or  a  lamp  and  an  appliance  to 
what  was  originally  a  single  socket. 
While  this  is  far  better  than  no  connec- 
tion at  all.  It  is  not  the  complete  solution 
of  the  problem.  In  fact,  inasmuch  as  it 
results  In  many  cords  hanging  from  fix- 
tures and  being  run  promiscuously  along 
the  walls,  this  Is  neither  an  attractive 
nor  completely  sate  method  of  connecting 
these  appliances.  The  use  of  sufficient 
wall  receptacles  has  come  to  be  recognized 
■tlsfaetory  method      ' 


ing   i 


requl 


i    of    • 


connection  of  appliances  of  all  kinds  and 
of  permitting  flexibility  in  the  lighting  by 
means  of  portable  table  or  floor  lamps  that 
can  be  readily  moved  about  from  place  to 
place.  The  Installation  of  additional  out- 
lets doen  not  cost  nearly  as  much  as  is 
commonly  believed,  especially  if  these  are 
placed  at  the  time  the  building  Is  being 
wired. 

To  make  it  possible  to  Install  house  wir- 
ing without  a  heavy  financial  burden  to 
the  householder  various  methods  have  been 
developed  within  the  past  dozen  years. 
One  of  the  most  favored  ones  Is  the  in- 
stallment method  of  payments.  This  per- 
mits the  owner  or  tenant,  whoever  Is  re- 
sponsible for  having  the  wiring  done,  to 
pay  for  It  in  equal  monthly  Installments 
spread  over  a  period  Of  from  six  to 
twenty- four  months.  Some  contractors 
have  conducted  business  on  this  basis  and 
financed  the  matter  themselves.  As  a  rule, 
the   capital    required    to   carry   such   out- 
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standing  accounts  is  rather  heavy  and  be- 
yond the  power  of  the  ordinary  contrac- 
tor. In  some  cases  banks  have  advanced 
in*    r,idn=„  f0r  tj,e   pUrpose>   but  the  most 


the  central-station  companies,  they  mak- 
ing an  agreement  with  the  contractor  to 
pay  him  the  entire  cost  on  completion  of 
the  wiring  and  carrying  the  account  for 
the  prescribed  time  in  the  form  of  month- 
K..pay,ment"  ""Med  to  the  electric  service 
bill.  This  method  has  been  found  espe- 
cially suitable  for  bringing  about  the  wir- 
ing of  completed  buildings  and,  if  it  had 
not  developed,  the  progress  In  this  Held 
rt°h       baVe  Very    mucn    Iesa    than 

During  the  recent  World  War  financial 
conditions  did  not  permit  making  as  liberal 
terms,  but  It  Is  believed  that  gradual  im- 
provement !n  this  line  will  permit  the 
partial- payment  system  to  be  extended  and 
the  wiring  of  finished  houses  to  be  greatly 
accelerated.  The  wiring  of  new  buildings 
is  undertaken  almoss  invariably  on  the 
same  basis  as  the  contracts  for  other  In- 
stallation work,  such  as  plumbing,  heat- 
ing, painting  and  decorating,  etc. 

WIRT  CO.— 5221  Greene  St..  Philadel- 
phia, Pa.  Manufacturer  of  electric  heat- 
ing pads,  regulating  lamp  sockets  and 
portable  lamps,  resistance  units  and  other 
electrical  specialties.  President.  Charles 
Wirt;  vice-president,  C.  H.  Chandler;  sec- 
retary. William  J.  Conlen;  treasurer  and 
general  manager.  P.  H.  Stuckley;  Bales 
manager,  J.  C.  Kaelber.  Sales  represent- 
atives. Hatheway  &  Knott,  117  West  St., 
New  York,  N.  T.:  Doherty  &  Hafner  Co., 
118  W.  Jackson  Blvd..  Chicago,  111.:  Ben- 
jamin Electric  Mfg.  Co.,  G80  Howard  St.. 
San  Francisco,   Cal. 

WISCONA. — Trade  name  for  Internal 
combustion  engine  manufactured  by  the 
Termaat-Monahan  Mfg  Co.,   Oshkosh.  Wis. 

WISCONSIN.— Trade  name  for  gas  and 
gasoline  engines  and  farm  lighting  plants 
—  —  ■■■■-'■■—*  —  the  Lauson-Lawton  Co., 


nan  u  fact  ured    1 
De  Pere.   Wis. 


WISCONSIN.— Trade  name  for  gas  en- 
gines manufactured  by  the  Wl  scons]] 
Motor  Mfg.  Co.,  44th  Ave.  ft  Burnham  St. 

WISCONSIN  ELECTRIC  CO.— 10th  St 
ft  Junction  Ave.,  Racine.  Wis.  Manufac- 
turer of  motors,  electric  cloth  cutting  ma- 
chines,  driers,  grinders,  buffers,  etc.  Bus!. 
ness  established  1913.  President  and  gen- 
II.  Hamilton;   vlce-pres- 

Augstlne  and*  j.  E.  Davis. 

WISCONSIN   ELECTRICAL  ft  MFG.  CO. 

—Milwaukee,  Wis.  Manufacturer  of  panel- 
boards,  switchboards,  etc. 

WISCONSIN  ELECTRICAL  ASSOCIA. 
TION. — President,  William  C.  I^ounsbury: 
secretary -treasurer,  J.  P.  Pulllam.  1404 
1st   National  Bank  Bldg.,   Milwaukee.  Wis 

WISCONSIN  MOTOR  MFG.  CO.— 44  tt 
Ave.  ft  Burnham  St.,  Milwaukee.  Wla 
Manufacturer  of  gas  engines.  Sales  man' 
ager.   C.   L,.  Cole. 

WISCONSIN  STATE  ASSOCIATION  OF 
ELECTRICAL  CONTRACTORS  ANC 
DEALERS.— Officers  1921-28:  President  B 
L.  Burdlok,  Milwaukee.  Wis.;  vice  pres- 
ident, W.  P.  Meter;  Becretary  and  treasurer. 
John  I*  Acker.  Sheboygan,  Wis.;  acting 
secretary  H.  M.  Northrup,  Milwaukee,  Wis. 

WISCONSIN  STATE  TELEPHONE 
ASSOCIATION.— President,  Walter  J.  Gal- 
lon. Antigo,  Wis.;  secretary,  J.  A.  Pratt, 
Menomonee  Falls.  Wis. 

SE-MC  CLUNG  MFG.  CO.,  THE— 
New  Philadelphia.  Ohio.  Manufacturer  of 
electric  vacuum  cleaners.  Business  estab- 
lished 1317.  President  and  general  man- 
W.  J.  Wise;  vice-presidents,  A.  (J 
-indson;   secretary 


...THERBEE  STORAGE  BATTERY 
CO.,  INC.— New  York,  N.  Y.  Manufacturer 
of  storage  batteries.  Business  established 
190*.  President  and  general  manager. 
Charles  Meder;  vice-presidents.  F.  C.  Col- 
well.  N.  Wise;  secretary.  N.  Wise;  treas- 
urer,   Charles    l~ 


Main    ofllce.    043-BB6    W.    4Srd 
':.  N.  Y.  Factories,  New  York, 

Bergen,  N,  J.     Branch  office. 
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WIZARD.— Trade  name  far  bells  and 
buzzers  manufactured  by  the  An  son  In 
Electrical  Co.,  Anson  la.   Conn. 

WIZARD.— Trade  name  for  electric  milk 
and  cream  pasteurizers  and  motor-driven 
milk  coolers  manufactured  by  the  Cream- 
ery Package  Mfg.  Co..  81-7  W.  Klaile  St., 
Chlcauo,    111. 

WIZARD. — Trade  name  for  magnet  wire 
manufactured  by  the  John  W.  Gottsehalk 
Mrs.  Co..  Lehigh  Ave.  &  Mascher  St., 
Philadelphia,  Pa. 

WIZARD.— Trade  name  for  Ignition  mag- 
neto generators  manufactured  by  the 
Hercules  Mfg.  Co.,  8122  Northwestern 
Ave.,   Indianapolis,   Ind. 

W-N-B—  Trade  name  for  ladders  man- 
ufactured by  the  Brown  Safety  Ladder 
Mfg.  Co.  (Sales  department  Swans  trom 
Sales   Co..   825   Manhattan   Bids.,   Chicago, 

m.) 

W.  N.  MFO.  CO.,  THE.— ISO  Main  St., 
Manchester.  Conn.  Manufacturer  of  small 
water  motors  and  water-driven  generators. 
Business  established  1909.  President,  Fred 
H.  Norton;  secretary,  E.  J.  Norton. 

WOCHER  ±  SON  CO.,  THE  MAX.— 23- 
29  W.  8th  St.,  Cincinnati,  Ohio.  Man- 
ufacturer of  lighting  fixtures.  X-ray  and 
high-frequency  apparatus,  sterilisers  and 
other  hospital  equipment.  Business  estab- 
lished 1837.  President  and  treasurer.  Max 
Schmidt;  vice-president.  O.  A.  Hoeller; 
secretary.    Theodore    O.    Bumeller. 

WODACK  ELECTRIC  TOOL  CORP.— 12- 
27  S.  Jefferson  St..  Chicago,  nl.  Manufac- 
turer of  motors  and  portable  electric 
tools  Business  established  1916.  Pres- 
ident treasurer  and  general  manager, 
Oscar  P.  Wbdack;  vice-president,  A.  K. 
Wodack;  secretary.  Albert  T.  Lochner. 
Sales  representative.  Anker  Engineering 
Co.,   Widener  Bldg.,   Philadelphia.   Pa. 

WOHL  &  CO.,  INC.,  M.  J.— Payntar  Ave. 
&  Hancock  St..  Long  Island  City.  N.  Y. 
Manufacturer   of    photographic   arc    lamps. 

WO  H  LITE.— Trade  name  lor  .Pjjfff 
graphlo  arc  lamps  manufactured  by  M  J. 
Wohl  &  Co.,  Inc.,  Payntar  Ave.  ft  Han- 
cock   St.,    Long    Island    City.    N.    T. 

WOHLWILL  PROCESS— An  electrolytic 
process  for  refining  Impure  gold.  The  im- 
pure material  la  cast  Into  anodes  and  used 
in  an  electrolyte  of  auroehloric  acid 
IHAuCL)  containing  free  hydrochloric  acid 
HC1).  Pure  gold  Is  deposited  In  coher- 
ent form  on  the  cathodes,  while  silver  and 
the  platinum  metals  are  converted  into 
their  chlorides  and  ,  ^vered.  The  tom- 
nerature  Is  maintained  at  about  70  C. 
lome  gold  must  be  dissolved  chemically 
and  added  to  the  bath  to  keep  up  its  con- 
centration. 

WOLF  FRED  W.— S02  Dlversey  Park- 
way. Chicago.  HI.  Manufacturer  of  elec- 
tric refrigerators. 

WOLF  A  DAVIS.— 71-73  Spring  St.,  New 
York  N.  Y.  Manufacturers  of  adjustable 
lighting  fixtures,  insulated  wire,  silk  trim- 
mings for  electric  fixtures,  etc.  Business 
established   1902. 

WOLF  ELECTRICAL  PROMOTING,  CO., 
THE.— Cincinnati,  Ohio.  Manufacturer  of 
electric  cloth  cutting  machines.  Br-'— = 
established  1893.  President.  J.  Bloch 

president.     H.     R.     Bloch;     s * 

treasurer,  Felix  Elabach;  gem... 
H  A  Meyer.  Main  office  and  factory. 
Sib  Main  St..  Cincinnati,  Ohio.  Branch 
office,    852    Broadway,    New    York,    N.    Y. 

WOLFRAM,— Trade  name  for  Incandes- 
cent laron  filaments  manufactured  by  the 
Richard  Pfek  Mfg.  Co.,  224  N.  Wells  St.. 
Chicago.  III. 

WOLKE  LEAD  BATTERIES  CO.— 918- 
S2S  B.  Main  St.,  Louisville,  Ky.  Manufac- 
turer of  lead  type  storage  batteries.  Busi- 
ness established  1918.  President  and  gen- 
eral manager,  A.  F.  Wolke;  vice-president, 
T>on  Warren;  secretary  and  treasurer,  Fred 
Kromar;   sales  manager,  J.   L.   Moran. 

WOLVERINE.— Trade  name  for  leather 
Belting  manufactured  by  the  Detroit  Oak 
Belting  Co..    Detroit.    Mich. 

WOLVERINE  MOTOR  WORK  S— 
Bridgeport,  Conn.  Manufacturer  of  gas- 
oline engines,  contact  points,   etc. 

WOLVERINE  TUBE  CO.— Mil  Central 
Ave.,  Detroit,  Mich.  Manufacturer  of  brass 
and  copper  tubing.  Business  established 
1916.  President,  C.  C.  Llmbocker;  vice- 
president,  O.  R.  Anthony;  secretary  and 
treasurer,  H.  J.  Hooks. 

WOMAN'S     FRIEND— Trade     ..„ 

■electric    washing    machines    manufactured 
hy  the  Bluffton  Mfg.  Co.,  Bluffton.  Ohio. 


WONDER.— Trade  name  for  gasoline  en- 
gines manufactured  by  the  Construction 
Machinery  Co.,  Waterloo,  Iowa. 

WONDER.— Trade     name     for     electric 

ashing  machines  manufactured  by  the 
Victor    Mfg.    Co.,    Leavenworth,    Kans. 

IDER  SPOOL  CO.— 13  Wormwood 
St.,  Boston,  Mass.  Manufacturer  of  fiber 
spools   for  cord   and   wire. 

WONDER  WORKER.— Trade  name  for 
re  extinguishers  and  soldering  paste 
..manufactured  by  the  Hall -Thompson  Co.. 
Hartford.   Conn. 

WONDERLITE.— Trade  name  for  lumln- 
_  is  compounds  manufactured  by  the  Cold 
Light   Mfg.    Co.,    18th   ft   Blake    Sts.,    Den- 

WONDERLIOHT.— Trade  name  for 
lighting  fixtures   manufactured   by_  Samuel 


Frost.    41-41    W. 


New    York.    N. 


DOR— Trade  name  for  flush  ro- 
.., manufactured  by  the  Bryant  Elec- 
tric Co.,  Bridgeport.  Conn. 

D  &  CO.,  R.  D.— Wood  Bldg.,  Phila- 
delphia, Pa.  Manufacturers  of  steam 
pumps,  hydraulic  presses,  etc.  Proprietor, 
Walter  Wood. 

WOOD  AS  AN  INSULATOR.— Wood,  If 
thoroughly  dried  and  impregnated  with  an 
'-  ulatlng  or  moisture  proofing  compound, 
kes  a  fairly  good  Insulator.  Hard  woods, 
such  as  maple,  cherry  and  hickory,  are 
sed  rather  extensively  and  when  used  In 
ansformers  are  usually  Impregnated  with 
■ansformer  oil,  but  for  use  in  air  (as  in 
olley  strain  Insulators)  with  paraffin  or 
amlsh.  although  oxidised  Unseed  oil  Is 
,.>m  dimes  used.  Well  dried  wood  will 
stand  about  4  kv.  per  mm.  continuously 
without  heating  or  burning.  It  is  impor- 
'  that  wood  be  carefully  dried  before 
Impregnation  as  moisture  contained  In  the 
cells  makes  wood  a  poor  Insulator  and 
stimulates  decay. 

WOOD      ELECTRIC      CO.,      C.      D 441 

Broadway,  New  York,  N.  Y.  Manufac- 
turer of  sockets,  automobile  lamps,  flash* 
lights  and  other  electrical  specialties. 
Business  established  1913.  President,  C. 
D.  Wood;  vice-president,  J.  B.  Crelghton; 
secretary  and  treasurer,  Lester  Haft. 

WOOD  MOLDING— This  material  was 
the  first  type  of  enclosure  used  for  wires 
In  the  Interior  of  buildings.  It  has  since 
come  to  be  called  wood  raceway.  See 
Raceways   or   molding,    wood,   for   surface 

WOOD     PRESERVATION.— Wood     Is     a 

very  stable  compound  at  ordinary  tem- 
peratures unless  attacked  by  living  or- 
ganisms. It  will  remain  unchanged  for 
centuries  either  in  air  or  under  water. 
Bacteria  and  fungi  are  the  chief  enemies 
of  wood  and  they  thrive  best  with  warmth 
and  abundance  of  moisture  and  air.  Con- 
tact with  the  ground  Is  very  favorable 
to  fungus  growth  and  causes  rapid  decay 
at  these  points.  Not  all  woods  are  af- 
fected to  the  same  degree,  sapwood  be- 
ing more  vulnerable  than  heartwood,  while 
wood  cut  In  the  late  fall  or  winter  Is  more 
durable    than   that   cut    in    the    late   sprlni 


i    Its   r 


The    seasoning    also    has    an 


There  are  two  general  methods  of  pro- 
tecting wood  from  destruction  by  living 
organisms:  (a)  by  controlling  the  condi- 
tions necessary  for  the  life  of  the  organ- 
ism and  thus  inhibiting  its  growth;  (b)  by 
the  Injection  of  a  material  which  will  kill 
or  poison  the  organism  Itself  or  any 
enzymes  through  which  It  may  accomplish 
Its  work.  The  first  method  is  not  prac- 
tical for  wood  used  for  ordinary  commer- 
cial purposes.  For  the  second  method,  any 
material  may  bo  used  that  Is  poisonous 
enough  to  kill  the  organism,  but  to  do  this 
It  must  be  soluble  in  the  body  fluids  of 
the  organism  or  In  water.  AH  preserva- 
tives must  therefore  be  soluble  in  water 
to  the  extent  of  rendering  the  water  toxic. 

Several  preservatives  have  been  used. 
the  most  common  and  most  effective  of 
which  is  creosote  oil.  Other  common  pre- 
servatives are  zinc  chloride  and  sodium 
fluoride.      The    difference    between    the    Oil 


__r  method  of „   

supply  of  toxic  material.    Creosote 
*  e  considered  as  consisting  of 


but  which  retains  the  other  compound  of 
th,e  ■>"  and  feeds  It  as  It  is  needed.  Zinc 
chloride  has  no  reserve  supply,  all  the 
material  being  soluble  in  the  amount  of 
moisture  ordinarily  present  In  air-dried 
wood.  Sodium  fluoride  may  have  a  re- 
serve in  the  form  of  solid  crystals  due  to 
the  use  of  saturated  solution. 

Preservative  treatment  of  poles,  cross- 
arms  ties,  etc.,  has  been  attracting  much 
attention  for  some  time  among  large  users 
of  wood,  as  the  timber  supply  is  con- 
stantly decreasing  and  the  price  rising. 
Consequently  several  methods  of  treating 
wood  have  been  tried.  The  first  or  simplest 
of  these  Is  the  brush  method  This  Is 
generally  used  with  creosote  and  consists 
of  two  applications  of  hot  creosote  (at  2M" 
F.)  about  24  hours  apart.  It  Is  a  cheap 
method  and  Increases  the  life  of  the  wood 
from  2  to  1  years  on  the  average.  In  the 
open  lank  method,  which  Is  mostly  used 
for  poles,  the  dry  pole  butts  are  placed  In 
tanks  containing  the  hot  preservative  for 
several  hours.  The  penetration  is  about 
three  times  as  great  as  with  the  brush 
treatment.  It  is  estimated  by  some  that 
the  Increase  in  life  is  20  to  25  years: 
others  give  varying  amounts  from  8  years 
up.  The  third  method  Is  the  pressure 
treatment.  The  poles  or  other  articles  to 
be  treated  are  placed  In  a  long  steel  cylin- 
der, which  Is  filled  with  steam  under  pres- 
sure for  several  hours.  The  steam  and 
as  much  air  as  possible  are  then  exhausted 
to  give  a  vacuum.  At  the  end  of  the. 
vacuum  period  the  preservative  Is  ad- 
mitted under  pressure,  which  Incures  a 
deep  penetration  an'd  a  long  life.  No 
definite  data  are  available  on  the  in- 
crease In  life,  but  many  poles  treated 
in  this  manner  are  still  In  service  after 
60  years.  Also  see  Creosotlng  plants  for 
poles,  crossarms.   ties,  etc 

WOOD  PRESERVING  EQUIPMENT, 
MISCELLANEOUS.— W  o  o  d  preserving 
equipment  is  quite  varied  because  of  the 
several  processes  that  are  used.  It  con- 
sists essentially  of  large  tanks  in  which  the 
poles,  ties  or  other  materia!  to  be  treated 
are  placed,  after  having  been  thoroughly 
dried  either  In  a  kiln  or  by  air  drying. 
The  pressure  process  requires  a  large  iron 
cylinder  Into  which  the  ties,  paving  blocks, 
etc.,  can  be  placed  and  steam  admitted 
under  pressure.  This  also  requires  pumps 
to  control  the  preservative  or  exhaust  the 
steam  and  air  from  the  cylinder.  There 
is  also  miscellaneous  equipment  for  me- 
chanically separating  the  poms  to  allow 
the  compound  to  penetrate.  The  preser- 
vatives moat  commonly  used  are  creosote 
and  sine  chloride.  Also  see  Creosotlng 
plants  for  crossarms.  poles  and  ties,  and 
Wood   preservation. 

WOOD  SHOVEL  A  TOOL  CO.,  THE.— 
PIqua.  Ohio.  Manufacturer  of  shovels, 
spades,  scoops  and  drainage  tools.  Pres- 
ident. H.  K.  Wood:  vice-president  and 
treasurer.  William  W.  Wood;  secretary. 
C.  O,  Proctor;  manager  of  sales.  C.  M 
Avery. 

TURNINGS, 

PURPOSES.— 

These  are  products  made  of  wood  for 
use  in  the  electrical  industry.  Large  num- 
bers of  wooden  parts  are  used  In  nearly 
all  branches  of  the  industry.  Among  them 
are  many  turned  articles,  including  push- 
button bases,  handles  and  knobs  for  elec- 
trical apparatus,   handles  for  screw  drivers 

stat  and  controller  handles,  etc.  There 
are  also  a  targe  number  of  other  articles, 
such  as  wood  cablneta,  boxes,  chests,  etc. 
For  the  latter  see  Boxes,  battery;  Boies, 
spark  coll;  Boxes,  telephone  ringer  o 

Boxes,     telephone,    wall    r—     " 

DOrtable;  Boxes,  wood.  —  .... 
meters,  etc.;  Boxes,  wood  mold  In..  . 
way:  Chests,  electricians'  tool;  Cablneta 
battery;  Cabinets,  miscellaneous.  Also 
see  Bases  and  pedestals,  or  standards, 
floor  lamp,  reed  or  wood:  Bases  and  stands, 
table  lamp,  reed  or  wood. 

Manufacturers: 

Bonne  tt  ft  Co.,  Nicholas,  619  W.  Adams 
St.,    Chicago.   IU. 

Estes    ft    Sons,    B.    B..    361-164   6th    Ave.. 
New  York.   N.  Y. 

Novelty  Turning  Co..   24  Main  SL.  Nor- 


Boxes.     tool. 


..-..  Me. 
Ottawa  Car  Mfg.  Co.,  Ltd.,  Ottawa,  Ont.. 

Can. 
Peterson  Co..  F.  W.,  19  Greene  St.  New 

York,    N.    Y. 
Piqua    Handle    &   Mfg.    Co..   The,    Plqus. 

Ohio. 
Rowe  Mfg.  Co..  Henry.  Newaygo,  Mich. 


VOODFBRE 


EMF  ELECTRICAL  YEAR  BOOK 


Bchuti  Bros..  Inc. 
New  York.  N.  Y, 
Standard  Electric   Machinery   Co.,   Baltl- 


:    Chambers    St., 


Stllei  *  Co.,  H.  A.,  97  Oliver  St.,  Bolton, 

WHITE  ELECTRICAL  SUPPLY  CO.,  T. 

C  St.  Louis,  Mo.  Manufactures  a 
very  high  grade  line  Of  hard  maple 
wedges  to  fit  any  of  the  standard 
forma  of  armature    slots    In    use;    also 


"Whits"  Hard  Maple  Wedges 

makes  a  specialty  of  furnishing  hard 
maple  wedges  for  special  forms. 
Prompt  delivery  Is  guaranteed  and 
prices  Immediately  furnished  upon  re- 
ceipt of  blue  print  or  sample  model. — 

VOODFIBRE.— Trade  name  for  lighting 

urea  and  electric  portable  lamps  manu- 
tured  by  the  Falkenbach  Mfg.  Co.,  Inc., 
E.  54th  St.,  New  York.  N.  Y. 
/OODIM  a  LITTLE— S8-41  Fremont  St., 
i  Francisco,  CaL  Manufacture™  of  gaa- 

'OODISOM    CO.,     THE     E.     J.— Detroit 

h.  Manufacturers  of  Ore  brick.  Presi- 
t,  Howard  J.  Woodlson;  vice-president, 
rles  H.  Woodlson;  secretary,  John  C 
idison;  treasurer,  Charles  D.  Yahne. 
n  office.  Detroit.  Mich.  Branch  offices, 
ton,  Mass.;  Buffalo,  N.  Y.;  Cleveland, 
i;  Philadelphia,  Pa.;  Milwaukee,  Wis.; 
tie.  Wash.;  St.  Lotus,  Mo.;  Toronto. 
,  Can,;  Montreal,  Que..  Can.;  Windsor, 

OODLEY     SLATE     CO.— Bangor,      Pa. 

ufacturer  of  electrical  slate  and  elec- 
lly  Illuminated  bulletin  boards.  Busi- 
establlshed  1BT9.  President  and  gen- 
manager,  Thomas  Bolger:  secretary, 
.  Bolder;  treasurer,  Oliver  Labor.  Ex- 
ve  distributor,  the  Structural  Slate 
Pen  Argyl.  Pa- 

10DMAN  MFQ.  A  SUPPLY  CO.,  R.  — 
iidbury  St..  Boston.  Mass.  Manufac- 
of  fare  registers  for  electric  railways, 

>0  DMA  N'B.— Trade  name  for  Insulet- 
,-arnish  manufactured  by  the  Dlelec- 
<Ue.  Co.,  St.  Louis,  Mo. 
IOOROW  MFG.  CO.— Newton,  Iowa, 
facturer  of  electric  washing  machines. 
ess  established  191«.  President,  O.  B. 
row;  vice-presidents,  D.  H.  Hendricks 
;.  P.  Woodrow;  secretary  and  man- 
M.  H.  Woodrow;  sales  manager, 
is  M.  Brown.  Sales  representatives. 
e  Mfur.  Co.,  St.  Paul,  Minn.;  Amerl- 
llpctrlc  Co.,  St.  Joseph.  Mo.;  Capital 
ic  Co..  Salt  Lake  City,  Utah;  W.  E. 
!  &  Co.,  Seattle,  Wash.;  California 
■ow   'Washer  Co.,   Los   Angeles,   CaL; 

H.  Orr.  Winnipeg.  Man.,  Can. 
3D-S.— Trade     name     for     htgh-fre- 
r     anpsratus    manufactured     by     the 

8.  Beta  Co.,  Hoffman  St.,  Hammond, 


Business  established  1854. 
Tit.  H.  C.  Dodge;  vice-president  and 
er.  C.  W.  H.  Blood;  secretary  and 
:  manager.  R.  Lowe,  Jr.  Main  office, 
relist.,  Boston.  Mass.  Branch  office 
ire  house,  520  1st  Ave.,  S.,  Seattle, 
District  offices,  1013  Malson  Blanche, 
rlenns.  La.;  332  Railway  Exchange 
Ch  icagx>,  TIL ;  29S  Broadway,  New 
4.  Y.  Sales  representatives.  Ehy 
ery  Co.,  San  Francisco  and  Los 
,  Cal.;  Baker  A  Qustaveson.  Nor- 
i. ;  W.  J.  Olor,  Cleveland,  Ohio. 
DTURNINQ  PRODUCTS  CO.,  INC. 
y.  Mass.  Manufacturer  of  wood 
illers.  coll  bobbins,  cord  and  wire 
nd  other  wood  specialties.  Business 
>ed  191S.  President,  H.  P.  Gould; 
alden. t  and  general  manager,  George 
ay:  treasurer.  H.  C.  Davis. 
IWARD  GOVERNOR  CO.— 240  Mill 
sford.  Hi.  Manufacturer  of  hydrau- 
ne  srovernors."  Business  established 
resident.  H.  M.  Woodward;  secre- 
asurer  and  general  manager.  E.  E. 
rd;     sales    manager,    R.    J.    Kelley. 


... William    J.    Dawson, 

70  Bowery  SL,   Cohoes,  N.  Y. 

WOODWARD  IRON  CO.  —  Woodward, 
Ala.    Manufacturer  of  steel  for  springs,  etc 

WOOD  WIN. —Trade  name  for  automobile 
and  miniature  lamps,  flash lights,  sockets 
and  other  electrical  specialties  manufac- 
tured by  the  C.  D.  Wood  Electric  Co.,  441 
Broadway,  New  York,  N.  Y. 

WORCESTER^-Trade  name  for  electric 
drill  grinders  and  drafting  tables  manufac- 
tured by  the  Washburn  Shops,  Worcester 

WORCESTER  BRUSH  AND  SCRAPER 
CO — 20  Southbridge  St..  Worcester,  Mass. 
Manufacturer  of  boiler  tube  cleaners. 
President  and  treasurer,  Edward  F. 
Fletcher;  vice-president  and  secretary. 
Raymond   B.    Fletcher. 

WORCESTER  ELECTRIC  A  MFQ.  CO.— 
Worcester.  Mass.  Manufacturer  of  cable 
lugs,  terminals  and  other  electrical  special- 
ties. 

WORCESTER    PRESSED    8TEEL    CO.— 


H.   P.   Harris. 

WORCESTER  STAMPED  METAL  CO.— 
Worcester,  Mass.  Manufacturer  of  sheet 
metal  stampings.  President,  Harry  R.  Sin- 
clair; secretary,  Harold  O.  McCauley;  treas- 
urer and  general  manager,  Frank  E.   Bill- 


it  acts.  The  unit  __ 
or  vary  with  the  units  of  force  and  dis- 
tance used.  When  the  dyne  and  centi- 
meter are  used,  the  unit  of  work  Is  the 
When   the   pound   and    * 


_..lts,   the   foot-pound   is  the  unit  of  work. 
The    unit    of    electrical    work   Is    the   Joule, 

WORK  RITE.— Trade  name  for  surface 
push  buttons  manufactured  by  the  S.  H. 
Couch  Co.,  Inc.,  Norfolk  Downs.  Qulncy, 
Mass. 

WORK  RITE.— Trade  name  for  push  but- 
tons manufactured  by  Frank  W.  Morse. 
289  CongresB  St.,   Boston,    Mass. 

WORKR1TE.— Trade  name  for  hydrom- 
eters and  outfits  manufactured  by  the 
Workrlte  Mfg.  Co..  6606  Euclid  Ave..  Cleve- 
land. Ohio. 

WORKRITE  MFO.  CO  — Cleveland.  Ohio. 
Manufacturer  of  automotive  equipment. 
President  and  general  manager.  V.  H. 
Meyer;  vice-president,  G.  H.  Angell;  secre- 
tary. H.  O.  Schowe;  treasurer,  F.  De- 
muth.  Main  office,  6608  Euclid  Ave..  Cleve- 
land, Ohio.  Branch  office,  2204  Michigan 
Ave.,  Chicago,  111. 

WORLD. — Trade  name  for  electroplating 
generators  manufactured  by  the  Botssler 
Electric  Co.,  Long  Island,  N.  Y. 

WORLD. — Trade  name  for  valves,  steam 

and    vacuum  gages,    .._. 

T.    McAvlty    &    Sons,    Ltd.,    Kim 
John,  N.  B..  Can. 

WORLD.— Trade  name  for  lighting  fix- 
tures manufactured  by  the  World  Lighting 
Appliance  Co.,  1S6  Bowery,  New  York,  N.  Y. 

WORLD  LIGHTING  APPLIANCE  CO.— 
136  Bowery.  New  York.  N.  Y.  Manufac- 
turer of  lighting  fixtures. 

WORLD'S  BEST.— Trade  name  for  elec- 
tric heating  appliances  manufactured  by 
the  Security  Electric  Mfg.  Co.,  14*3  W. 
Ohio- St.,  Chicago,  ni. 

WORLEY  JEWEL  CO.,  JOHN.— Lane 
St.,  Waltham,  Mass.  Man  a  facturer  of 
Jewel  bearings  for  Instruments.  Business 
established  1900.  President,  John  Worley; 
general  manager.  J.  L.  Worley. 

WO RS HAM. —Trade  name  for  electrically 
driven  sand  riddles  manufactured  by  the 
Maroa  Mfg.  Co.,  Maroa.  111. 

WORTHINGTON.— Trade  name  for  wa- 
ter-tube boilers  manufactured  by  James 
Beggs    A    Co.,    36   Warren    St.,    New    York, 


CORP.— New  York,  N,  Y.  Manufacturer 
of  electric  and  steam  pumps,  motor-driven 
air  compressors,  oil  engines,  water  wheels, 
etc.  President.  C.  P.  ColemaA;  vice-presi- 
dents, J.  S.  Saque,  F.  H.  Jones,  L.  P. 
Feustman;  secretary,  C.  N.  Barney:  treas- 
urer, W.  H.  Baumes.  Main  office.  115 
Broadway,  N.  Y.  Factories,  Harrison. 
N.  J.;  E.  Cambridge.  Mass.;  Hazleton.  Pa.; 
Holynke,  Mass.;  Cincinnati,  Ohio;  Buffalo. 
N.      Y.:      Cud  any.      Wis.      Branch      offices: 


Atlanta.  Qa- 1  Birmingham,  Ala.:  Boston, 
Mass.;  Buffalo,  N.  Y.;  Chicago.  Dl.;  Cincin- 
nati. Ohio;  Cleveland.  Ohio;  Denver,  Colo,; 
Detroit,  Mich.;  El  Paso.  Tex.;  Houston, 
Tex.;  Kansas  City.  Mo.;  Los  Angeles.  Cal.; 
New  Orleans,  La.;  Omaha,  Nebr,;  Phil- 
adelphia, Pa.:  Pittsburgh,  Pa.;  St.  FauL 
Minn.;  St.  Louis,  Mo.;  Salt  Lake  City, 
Utah:  San  Francisco,  Cal.;  Seattle,  Wash.; 
Tulsa.  Okla.:  Washington,  D.  C. 

WOTTON— Trade  name  for  battery  - 
charging  equipment  manufactured  by  the 
Electric  Products  Co.,   Cleveland,  Ohio. 

WOVENITE.— Trade  name  for  flexible 
cord  manufactured  by  the  Flexible  Woven 
Cable  Co.,  170  Purchase  St..  Boston.  Mass. 

W.  R. — Trade  name  for  CO.  recorders 
manufactured  by  the  Chadburn  Ship  Tele- 
graph Co.  of  America,   Inc.,   Troy,   N.   Y. 

WRAPPERS,  INCANDESCENT  LAMP. 
See  Cartons.  Incandescent  lamp. 

WRAPPING  AND  SEALING  MA- 
CHINES, ELECTRICAL.— Appliances  op- 
erated by  an  electric  motor  and  used  to 
fold  f automatically)  paper  and  pasteboard 
wrappings  about  bread,  biscuits,  cakes. 
candles  and  similar  products  placed  In  the 
machine  and-  then  to  seal  the  package. 
The  machines  vary  In  detail  according  to 
the  articles  to  be  wrapped.  They  are  es- 
pecially suited  for  food  products,  because 
of  their  "sanitary  operation;  they  are  of  ad- 
vantage also  because  of  their  speed,  and, 
therefore,  large  capacity  and  labor  econ- 
omy, likewise  because  they  make  a  neater 
neck age  thar  can  ordinarily  be  done  by 
hand. 

Manufacturer; 

Package  Machinery  Co..  Medford  St,  A 
Bernle  Ave.,   Springfield.  Mass. 

WRENCHES,  AUTOMOBILE.  — Automo- 
bile wrenches  are  adjustable  wrenches 
used  on  electric  vehicles  and  trucks  and 
other  automobiles.  A  very  common  form  Is 
a  stogie -end  wrench  with  a  steel  handle 
and  parallel  steel  Jaws.  The  laws  are  set 
at  a  Blight  angle  with  the  handle  of  the 
wrench.  Double-end  wrenches  of  this  type 
are  also  used. 

Manufacturers: 

Barcalo  Mfg.   Co..  Buffalo,  N.  Y. 

Bemls  &  Call  Hardware  A  Tool  Co.. 
Springfield,   Mass. 

Bonney  Vise  *  Tool  Worka.  Inc..  Allen- 
town,  Pa     "Vixen,"  "Baby  Vixen." 

C.  N    B.  Wrench  Co..  Garwood,  N.  J. 

Coes  Wrench  Co.,  1  Goes  Sq..  Worcester, 

Crescent    Mfg.    Co.,    The,    129   Reade    St., 

New  York,   N.    Y.      "Crescent." 
Crescent    Tool    Co.,    Jamestown,     N.     Y. 

Edelmann  &  Co..  E-,  2638-56  N.  Crawford 
Ave..  Chicago,  III.     "Han-D,"   "Sextet- 
Erie    Tool    Works,    The,    11th    A    French 

Sts.,  Erie,  Pa. 
Falrmount  Tool  *  Forging  Co.,  The.  10*U 
Quincy    Ave.,    Cleveland,    Ohio.      "■"'- 


•Fair- 


„„..,  Pa. 

Havard  Electric  Co.,  625  W.  Van  Buren. 
St..  Chicago.   111. 

Kllborn  A  Bishop  Co..  The.  Chapel  A. 
Lloyd  Sls„  New  Haven,  Conn.  "Saxon." 

Lakeside  Forge  Co.,  East  Lake  Rd.. 
Brie.  Pa.     "Lakeside," 

Lamson  A  Sessions  Co..  The.  8188  Scran- 
ton  Rd.,  Cleveland,  Ohio.   "Lamson." 

Mayhew  Steel  Products,  Inc.,  291  Broad- 
way.   New    York,    N.    Y.      "Mayhew." 

Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro.  Mass. 

NEVEltSLJP  WORKS.  THE,  Hamilton  A 
-j..   New  Brunswick    N.  J. 


tainer 
Roblnso 


N.    Y. 


W.,  29$  Broadway,  New 
York,    N.  Y.      "Carel."    "Robinson." 

Shuster  Engineering  Corp.,  Erie  Ave.  A 
Allen    St..  Philadelphia,    Pa.      "Seco." 

SMITH  A  HEMENWAY  CO.,  INC., 
Irvlngton,  N.  J.     "Red  Devil." 

Starrett  Co..  The  L.  S..  Athot.  Mass. 

way.   New  York,  N.  Y. 
UNIVERSAL    MFG.    CO.,    2638    Randolph 

St..   Lincoln.   Neb.     "Universal." 
Vlchek   Tool  Co..    The.    3000   H.   87th   St., 

Cleveland,  Ohio. 
Wald  en -Worcester,  Inc..  Worcester.  Mass. 
Walworth  Mfg.  Co.,  Boston.  Mass. 


Google 
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Mfg.     Co..     Akron 


with  hardened  steel  duplex  Jaws  for  grip- 
ping nuts,  bolts  or  lag  screws  on  one  side 
and  pipes  or  conduits  on  the  other  side. 
They  are  constructed  So  as  to  combine  a 
monkey  and  a  pipe  wrench. 
Manufacturers: 
Bemis    A    Call     Hardware    ft    Tool    Co.. 

Springfield,   Mass. 
Bonney  Vise  A  Tool  Works.  Inc.,   Allen- 
town,  Pa- 
Erie    Tool    Works,    The.    11th    A    French 

Sts..    Erie.   Pa. 
Harvard  Electric  Co.,   825  W.  Van  Buren 

St.,  Chicago,  111. 
Lakeside  Forge  Co..  East  Lake  Rd..  Erie. 

Pa.     "Lakeside." 
Mossberg   Co..    Prank,    Lamb    St.,    Attle- 

boro.  Mass. 
Takamlne   Commercial  Corp.,    120    Broad- 
way,  New  York,   N.  T. 
Village   Blacksmith   Folks,    The,    Water- 
town.  Wis. 
Whitaker  Mfg.  Co.,  409  S.  Green  St.,  Chi- 
cago,    III.       "Triple     Diamon  d." 
"Whitaker." 
Whitman    A    Barnes    Mfg.    Co.,    Akron, 

Ohio.  "W  A  B." 
WRENCHES,  LAG  SCREW.— These  are 
steel  wrenches  of  heavy  construction  with 
a  square  opening  at  one  end  large  enough 
to  lit  over  a  lag-screw  heal,  which  usually 
Is  square.  The  handle  Is  usually  bent  up 
so  (hat,  If  the  screw  Is  being  placed  In  the 
floor  or  in  a  beam.'  there  Is  room  enough 
to  urasp  the  wrench  tightly  and  turn  It 
without  scraping  the  floor  or  injuring  the 

Manufacturers: 

Bonney  Vise  A  Tool  Works,  Inc.,  Allen- 
town.  Pa.  "Hercules." 
KLEIN  A  SONS,  MATHIAS.  3B0O  Bel- 
mont Ave..  Chicago,  III.  We  manufac- 
ture a  select  bar  steel  wrench  to  fit 
machine  bolts,  nuta  or  lag  screws  from 
%  in.  to  K  In.  Small  hole  at  end  of 
handle  for  A  in,  machine  bolts  or  lag 
screws.  An  Indispensable  wrench  for 
cross-arm  work.  See  Illustration  of 
this  and  other  Klein  products  on  page 
1259,  and  write  for  our  complete  catalog 
of  construction  tools.— Adv. 
Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie, 

Pa.     "Lakeside." 
Lowell  Wrench  Co.,   54   Commterctal  St., 

Worcester,  Mass. 
Takamlne  Commercial  Corp..  120  Broad- 
way.  New  York,  N.  Y. 
Whitaker    Mfg.     Co..     409    S.    Green    St., 
Chicago.     HI.       "Triple     Diamon  d," 
"Whitaker." 
WRENCH  ES,     LI  N  EM  EN'S.  —  Linemen's 
wrenches    are    special    forms    of    lag- screw 
wrenches     or     combination     lag-screw 
wrenches  which  may  be  used  either  on  lag 
screws   or  ordinary  nuts  of  the   same   sice. 
There    ore    also    other    forms   of    wrenches, 
such  as  terminal  wrenches,  that  are  rather 
flat    wrenches    having    openings    at    elthei 
end  for  nuts  of  various  siies. 


Lakeslde     Forge     Co.,     East     Lake     Rd. 

Brie,  Pa.    "Lakeaide." 
SMITH      A      HEMENWAT      CO..      INC. 


way.  New  Yoi...  _ 
Verona   Tool  Works.    Oliver  BIdg.,   Pitts- 
■urgh.  Pa. 


Williams    ft    Co.,    J.    H.,    79    Vulcan 
Buffalo.   N.   Y. 

WRENCHES,  MACHINISTS' 
MONKEY — Machinists'  wrenches  are 
Justable  wrenches  having  a  solid  handle 
usually,  and  a  head  or  Jaw  at  right  anglr- 
to  the  handle  and  forged  from  the  san 
piece  of  steel.  The  movable  Jaw  Is  helo 
this  head  and  moves  on  a  screw  which  in 
supported  by  a  small  lug  on  the  handle 
The  screw  Is  turned  by  a  thumb  nut  ot 
knurled  head  and  as  it  turns  In  one  direc- 
tion  It  pulls  the  threaded   adjustable   head 

down   towards   the  handle  and   when   t 

In*  in  the  opposite  direction  forces  I 
towards  the  stationary  head.  These 
wrenches  mi)  be  hod  in  Dices  that  will 
open  up  to  about  4  Ins.  They  are  very 
commonly  called   "monkey"   wrenches. 


Manufacture-*: 

Athol  Machine  Co.,  Athol.  Mass.  "Athol." 

Au-to  Corap-essor  Co..  The,  23!  Mulberry 

St.,  WOml-gton,  Ohio.  "Oro." 
Barcato  Mfg  Co..  Buffalo.  N.  Y. 
Bemls    &     (all    Hardware    A    Tool    Co., 

Springfleli.   Mass. 
Bonney   Vir,   ft   Tool  Works.  Inc..  Allen- 


Crescent    Tool     Co.,    Jamestown.     N.     V 

Erie  Tool  Works.  The,  11th  &  French 
Sts.,  Eri-i,  Pa. 

Helwig  Mtg.  Co.,  St,  Paul,  Minn. 
"Helwlp  " 

Lamson  #■  Sessions  Co..  The,  2188  Scran- 
ton    Rd..    Cleveland.    Ohio.      ■■Lamson." 

Larco  Wfvnch  ft  Mfg.  Corp.,  7800  Wooa- 
lawn  A -e.,  Chicago.  111.     "Larco." 

MossberE    Co.,    Frank,    Lamb   St.,   Attle 

"- — I,    M*9" 


Peck,  Str-v  ft  Wilcox  Co..  The.  South 
Inglon,  Conn,  "Pexlo,"  "Solbar," 
"Stronghold,"   "Samson." 

Shuster  F.nglneerlng  Corp.,  Erie  Ave,  ft 
Allen  SI  .  Philadelphia   Pa.      "Sero." 

Takamlne  Commercial  Corp.,  120  Broad- 
way, New  York.  N.  Y. 

Trlmont  Mfg.  Co,.  BS-71  Amory  St.,  Rox- 
nury.  Bo-rton,  Moss. 

Vlchek  Tool  Co..  The.  3000  E.  87th  St.. 
Cleveland,   Ohio. 

Whitaker  Mfg.  Co.,  409  S.  Green  St..  Chi- 
cago,^ III.      "Triple   Diamond."    "Whlt- 

Whitnian  ft  Barnes  Mfg.  Co..  Akron, 
Ohio.      "W  ft  B." 

Williams    A    Co..    J.    H.,    187    Vulcan    St., 
Buffalo.  N.  Y.      'Always  Ready,"    'Bull 
Dog."  "Peerless,"  "Falcon." 
WRENCHES,   PIPE.— Pipe   wrenches,    as 
their   name    Implies,   are  used   for  gripping 
pipe  or  conduit  and  are  widely  used  by  pipe 
fitters  and  electrlclana.  They  are  made  ad- 
Juatable  and  have  two  serrated  or  knurled 
nws  set  at  a  alight  angle,  so  that  thay  will 
slip   on   a  pipe   when   turned    In   one  direc- 
tion, hut  will  grip  It  securely  when  turned 
in    the    other.      The    upper    head    or    one 
'"""""     ' ""I    handle    la    usually    the 


Thcr<: 


Erie    Tool    Works.    The,    11th    A    French 

Green  He  Id  Tap  A  Die  Corp..  Sanderson 
ft.,    Greenfield.    Mass.      "We  Ha."    "G. 

Larco  Wrench  ft  Mfg.  Corp..  7800  Wood- 
lawn  Ave..  Chicago,  III.     "Larco." 
Peck.  Stow  AWflcoiCo..  The  South  Ing- 

Trlmont  Mfg.  Co.,  55-71  Amory  St.,  Rok- 
bury,  Mass.     "Trtmo." 

Walworth  Mfg.  Co.,  Boston.  Mass. 

Whitaker  Mfg.  Co..  409  S.  Green  St..  Chi- 
cago. III.  "Triple  Diamond."  "Whit- 
aker." 

Williams  ft  Co.,  J.  H..  187  Vulcan  St.. 
Buffalo.    N.    Y.      "Vulcan,"    "Agrlppa." 

WREN  Chi  ES,  R  A  T  C  H  E  T.— Ratchet 
wrenches  are  small  steel  wrenches  with 
heads  arranged  to  fit  over  various  sized 
nuts.  They  are  used  on  nuts  In  inac- 
cessible places  where  only  a  ahort  turn 
ot  the  handle  may  be  made  and  the  head 
will  remain  In  that  position  while  the 
handle  may  be  turned  back. 
Manufacturers: 

C.  M.  B.  Wrench  Co.,  Garwood,  N.  J. 
Goodell-Pratt   Co..    Greenfield,    Mass. 
Lowell   Wrench    Co,,    54   Commercial   S 
Worcester.    Mass.    "Multo."  Multiple* 
Mossberg   Co.,    Frank,    Lamb    St..    Attl 

boro.    Mae. 
Shuster  Engineering  Corp..    Erie  Ave.   ft 

Allen   St..    Philadelphia,    Pa     "Seco." 
Starrett    Co.,    The   L.    S.,    Athol.    Mass. 
Takamlne   Commercial  Corp..    120   Broad- 
way,  New  York,   N,   Y. 
Wald  en  -Worcester,       I  n  c      Worcester, 
Mass. 


Whitaker  Mfg.  Co..  409  S.  Green  St. 
Chicago,  HI.  "Triple  Diamond," 
"Whitaker." 

WRENCHES,  S  P  A  N  N  E  R — Spanner 
wrenches  are  special  forms  of  wrenches 
used  In  handling  large  pipes,,  or  especial- 
ly in  screwing  a  collar  or  cap  onto  a 
large  pipe  or  Joint.  In  electrical  construc- 
tion they  are  often  used  for  screwing  the 
collar  onto  a  cable -splicing-  Joint.  One 
form  of  this  wrench  consists  of  a  handle, 
with  a  curved  head,  Just  the  diameter 
of  the  cap  and  with  a  pin  or  lug  at  the 
end  of  the  curved  portion,  which  fits  Into 
a  hole  In  the  collar.  These  wrenches  can 
be    used    on    only    one    size    of    collar   or 

Manufacturers: 

Bonney  Vise  A  Tool  Works,   Inc.,   Allen- 


.  Van  Buren 


"Falrn 

Harvard  Electric  Co.,  E25  1 
St.,    Chicago.    III. 

Mossberg  Co.,  Frank,  Lamb  St.,  Attle- 
boro,   Mass. 

Takamlne  Commercial  Corp.,  120  Broad- 
way,  New   York,   N.   Y. 

Western  Tool  &  Mfg;.  Co.,  Springfield, 
Ohio.     "Champion." 

Whitaker  Mfg.  Co.,  109  S.  Green  St..  Chi- 
cago, 111.  "Triple  Diamond." 
"Whitaker." 

Willlamo  ft  Co.,  J.  H.,  187  Vulcan  St., 
Buffalo.   N.  Y. 

Worcester   Pressed  Steel  Co..   Worcester. 


rlous  bolts,  screw  spikes, 
connection  with  track  construction.  There 
are  a  large  variety  of  adjustable  wrenches 
on  the  market,  but  as  each  Individual 
company  usually  employs  only  a  few  kinds 
of  bolts  or  spikes  which  constitute  Its 
standard  fastenings,  It  la  quite  customary 
to  use  a  very  simple  form  of  spanner 
wrench,  vie,  a  bar  with  Jaws  on  one  end 
of  It  of  the  proper  siie  to  fit  the  standard 
nut  or  spike. 

Manufacturers: 

HUBBARD  ft  CO..  8301  Butler  SL.  Pitts- 
burgh. Pa,  "Hubbard." 

Lakeside  Forge  Co.,  East  Lake  Rd.,  Erie. 
Pj.    "Lakeside." 

Verona  Tool  Works.  Oliver  Bldg..  Pitts- 
burgh, Pa. 


Co..  Wheeling.  W.  Va. 
Co.,  409  8.  Green  St., 
Chicago.  111.  "Triple  Diamond." 
"Whitaker." 

W  R I OHT. — Trade  name  for  demand 
metere  manufactured  by  the  General  Elec- 
tric Co.,   Schenectady,  N.  Y. 

WRIGHT. — Trade  name  for  spark  plugs 
manufactured  by  the  New  York  Mica  A 
Mfg.  Co.,  Auburn.  N.  Y. 

WRIGHT- AUSTIN  CO— Detroit.  Mich. 
Manufacturer  of  steam  traps,  separators 
and  other  boiler-room  instruments.  Pres- 
lent,  F.  F.  Wormer:  vice-president  C.  C. 
Wormer;  secretary,  L,  S.  Moore.  Jr..  treas- 
urer, C.  C.  Wormer.  Jr.;  general  manager. 
C.  B.  Walter.  Main  office.  Detroit  Mich. 
Branch  offices.  New  York.  N\  Y.;  190  N. 
State  St..   Chicago,   III.;  Boston.   Mass 

WRIGHT  CO.,  M.  S. — 164  Fremont  St. 
Worcester,  Mass-  Manufacturer  of  elec- 
tric vacuum  cleaners.  H.  R.  King,  sales 
manager.  Sales  representative,  Pneuvac 
Co.,   Worcester,    Mass. 

WRIGHT  MACHINE  CO.,  THE.— Ml- 
408  E.  2nd  St.,  Owensboro,  Ky.  Manufac- 
turer of  internal  combustion  engines.  Busi- 
ness established  1880.  President.  D.  C. 
Stimson;  vice-president,  W.  S.  Hatfield: 
secretary.  Jesse  Gabbert;  treasurer  and 
general  manager,   Sidney  A.   Wright 

WRIGHT  TRAFFIC  SIGNAL  CO.— Cin- 
cinnati. Ohio.  Manufacturer  of  traffic 
directing  signals. 

WRIGLEY  CO.,  THOMAS—- 504  Sherman 
St..  Chicago.  111.  Manufacturer  of  conduit 
and  pipe  benders  and  toggle  bolts.  Pres- 
ident and  treasurer,  Thomas  Wrigley:  vice- 
president.  B.  M.  Wrigley;  secretary  and 
general   manager,    E.    H.   Ahl under. 

WRINGERS  FOR  ELECTRIC  WASH- 
ING MACHINES.— These  are  similar  to 
the  ordinary  hand  wringers  In  having 
two  rubber -cove  red  rollers,  but  are  oper- 
ated by  a  shaft  and  bevel  gear  driven  by 
an  electric  motor  under  the  tab.  Elec- 
trically operated  wringers  are  usually 
equipped  with  a  aafety  device  for  releas- 
ing the  pressure  between  the  rollers;  they 
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round  a  vertical  shaft,  as  from  till 

ig  tub  to  the  clothes   basket  or   utntlon- 

Maxuficluran; 

GILLESPIE  EDEN  CORP.,  7  Day  St.. 
New  York,   N.    Y.      (See    display    adv. 

HORTON  MFG.   CO.,    Fort  Wayne.    Ind. 

Slachen  Electric  Mrg.  Co.,  4639-43  E. 
Thompson  St.,  Bridesburg,  Philadel- 
phia, Pa. 

Sunny  Line  Appliances.  Inc.,  40SS  Beau- 
falt  Ave..  Detroit  Mich. 

Swlnehart  Tire  ft  Rubber  Co..  21  "W. 
N'orth  St.,  Akron,  Ohio,  "Swfnehart." 
(Rubber  rollers  only.) 

WHINKLET.— Trade     name     for     wiring 

vices  manufactured  by  the  Bryant  Elee- 

c  Co.,  Bridgeport,  Conn. 


Y.  Manufacturer  of  lighting  fixtures  and 
portable  lamps.  Business-established  1900. 
President,    M.    D.   Zuckerman. 

W-b-M.— Trade  name  for  electric  coal 
mining,  coke  draw  tag.  rubber  working, 
furnace  charging  machines,  cranes  and 
hoists  manufactured  by  the  Well  man  - 
Seaver- Morgan  Co.,  7000  Central  Ave., 
Cleveland,  Ohio. 

WUNSCHE  CELL.— An  electrolytic  Cell 
for  the  production  of  bromine  from  bro- 
mide solutions.   See  Bromine. 

WURDACK  ELECTRIC  MFG.  CO., 
WILLIAM.— 21  8.  11th  St.,  St.  Louis,  Mo. 
Manufacturer  of  switches,  switchboards, 
pane  I  boards,  switch  boxes,  etc.  Business 
established  189S.  President,  William  Wur- 
dack;  vice-president  G.  R.  Smith:  secre- 
tary, William  Wurdack,  Jr.,  treasurer,  H. 
M.  Maag. 

WURLITZER  MFG.  CO.,  THE  RU- 
DOLPH.— North.  Tonawanda,  N.  Y.  Man- 
ufacturer  of   electrically   operated    pianos. 


orchestras    and    electric    actions 


pipe 


WYATT.— Trade  name  for  chains  man- 
ufactured by  the  Clinton  B.  Hobbs  Co., 
30-35  Pearl  St,  Boston,  Mass. 

WYLE  *  BROS.,  INC.,  J.  J.— 18-20  E. 
27th  St.,  New  York.  N.  Y.  Manufacturer 
of  cut  crystal  lighting  fixtures.  Business 
established  1907.  President  J,  J.  Wyle; 
secretary,  treasurer  and  general  manager, 
Milton  Wyle. 

WYNK-A-LVTE.— Trade  name  for  flash- 
ing socket  plug  manufactured  by  the  Betts 
ft  Betts  Corp.,  511  W.  42nd  St.,  New  York. 
N.    Y. 

W  YOG  A. —Trade  name  for  steam  piston 
packing  made  by  the  Goody enr  Tire  ft 
Rubber  Co.,  1144  E.  Market  St.,  Akron, 
Ohio. 

WYOMING,— Trade  name  for  steam  traps 
and  separators  manufactured  by  W.  H. 
Nicholson   4   Co.,    12B   Oregon   St.,   Wilkes- 


X 


— The  symbol  for  reactance  In 
il  equations  and  formulae;  it  Is 
aed  In  ohms.  The  form  x  Is  uw 
y  mathematical  equations  as  an 
m  quantity,  and  as  an  ordinate. 
kNDER.  J.  G — 824  Court  St.,  Bead- 
Pa.  Manufacturer  of  battery 
,1  cleaners. 
ELADUCT.— Trade  name  for  flexible 
lor  conduit  manufactured  by  the  Na 
I  Conduit  Co.,  Ltd..  Dufferln  ft  Queer 
Toronto,   Ont.,  Can. 


htr     Loom     Co.,    M     West     St.,     New 


s.    Inc..    1502    S.    Wabash    i 

— Trade  name  for  spark  plugs. 
r  and  fiber  washers,  felt  cushions, 
s,  etc.,  manufactured  by  the  Bxcel- 
pather  Washer  Mfg.  Co.,  Inc.,  Rock- 

..— Trade  name  for  conduit  benders 
ictured  by  the  Henderson  Electric 
mj>ere,  N.  J. 

-Trade  name  for  lava  Insulators 
ictured  by  the  Tennessee  Burner 
o.,  Chattanooga,  Tenn. 
T.— Trade  name  for  wire,  copper, 
bronze  sheets,  tubing,  etc.  raanu- 
d  by  the  Illinois  Smelting  ft  Re- 
Co.,    410    N.    Peoria;    St.,    Chicago, 

T. — Trade  name  for  electric  -pump 
etured  by  the  Rumsey  Pump  Co., 
eneca  Flails.  N.  Y. 
V.— Trade  name  for  lighting  flx- 
eflectora  and  other  lighting  special- 
n u fact u red  by  the  National  X-Ray 
r   Co.,    235  W.  Jackson  Blvd.,   Chl- 

Y  APPARATUS  (COMPLETE 
S>- — Complete  outfits  for  the  pro- 
of X-rays  consist  of  many  dlffer- 
'.s  and  are  made  in  several  sizes 
various  designs,  depending  on  the 
I r pose  In  view.  In  former  years 
Its  were  often  of  the  Induction- 
>.  ha vlna;  an  interrupter  and  in- 
coil  to  obtain  a  high  voltage,  as 
anywhere  from  25,000  to  200.000 
:n  used  on  the  tubes.  The  ma- 
iow  used  are  of  two  principal 
ie  inten-upterleaa  type  and  the 
fylnsr  tube  type, 
terrupterless  type  machine  con- 
n  small  stepup  transformer  rals- 
primary  voltage  to  Hints  of  30.- 
OO.OOO  volts  (root- mean -square). 
n  storm  er  Is  fed  either  directly 
fiO-cycIe,  110.  220  or  4*0- volt 
nes,     through   a   controller   which 


consists  of  either  a  variable -voltage  ti 
former,  or  a  rheostat,  or  both,  (or  i 
Ing  the  primary  voltage  to  give  the  desired 
secondary  voltage  that  determines  the 
ability  of  the  X-rays  to  penetrate  ma- 
terials, or  In  the  case  of  d-c.  supply  lines 
suitable  primary  voltages  are  obtained  b] 
means  of  small  Inverted  synchronous  con- 
verters of  capacities  .up  to  10  kw„  which 
supply  alternating  current  to  the  ti 
former,  the  primary  control  being  Inserted 
between  the  converter  and  the  high'  — 
sion  transformer.  These  small  high- 
slon  transformers  are  of  capacities  up 
kw.  normal  heat- rating  basis,  with 
allowable  momentary  load  of  300%.  The 
high-tension  alternating  current  la  ted  to 
a  large  mechanical  rectifier  or  synchron- 
Rom  mutating  rectifier  of  sufficient 
aslons  to  rectify  this  secondary  volt- 

the  mechanical  rectifier  being  driven 

In  the  case  of  a-c.  supply  by  a  small 
synchronous  motor,  with  ratings  up  to  S/t 
hp.;  and  In  the  case  of  the  d-c.  supply  the 
rectifier  Is  connected  directly  to  the  shaft 
of  the  synchronous  converter.  This 
delivers  a  unidirectional  current  at  very 
high  potential  to  the  tube. 

The  self- rectifying  tube  type  of  appara- 
tus consists  of  the  foregoing  with  the  ex- 
ception of  the  high-tension  rectifier,  since 
It  is  used  with  a  Coolldge  tube  that  recti- 
fies Its  own  current.      See  X-ray  tubes. 

The  larger  complete  equipments  are  used 
chiefly  In  special  X-ray  laboratories  that 
make  examinations  and  radiographs  (X- 
ray  photographs)  of  any  part  of  the  body. 
or  of  Inanimate  objects  of  various  kinds 
aa  in  special  Inspection  or  research  serv- 
ice. Where  the  work  is  so  varied,  the  equip- 
ment la  necessarily  very  complete  and 
includes  means  for  producing  both  soft  and 
hard  rays  for  light  or  deep  penetrations. 
A  varied  assortment  of  tubes  may  be  re- 
quired, also  several  methods  of  mounting 
them  so  as  to  project  the  rays  etfectlve-i 
ly  upon  the  body  part  or  other  object 
under  Investigation. 
Manufacturers: 
Acme    Apparatus    Co.,    27    Windsor    St., 

Cambridge,  Mass.  "Acme." 
Adams  X-Ray  Co.,  Maple  ft  Rlvard  Sts.. 

Detroit  Mich. 
Branston    Co..   Charles   A.,    41-45   EUlcott 

Sts.,  Buffalo.  N.  Y. 
CAMPBELL   ELECTRIC    CO..    17    Stew- 
art  St.,  Lynn,  Mass.    "Clinical,"    "din- 
ette."  "Surex." 
Edwards  X-Ray  Corp.,   Ill  N.    New  Jer- 
sey St.,  Indianapolis,  Ind. 
Empire    Electric    Co.,    Inc.    S3  27    B.    San 
Pedro   St.,    Los  Angeles,    Cal.      "Rose." 
En  gel  n    Electric    Co..     The,    4001    Euclid 

Ave..  Cleveland,  Ohio. 
Fischer  ft  Co.,  Inc..  H.  O.,  2341  Wabanaia 

Ave.,   Chicago.  111. 
International    X-Ray    Corp.,     S2S    Broad- 
way,  New   York,   N.   Y.   "International 
Auto-Xray." 
Kelley-Koett    Mfg.    Co.,    Inc..    The,    Cov- 
ington. Ry.     "Keleket  Quality." 
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Klttsen  Radio  Mfg.  Co..  Inc.,  Flett  Ave.. 

Racine.  Wis. 
Kny-Scheerer  Corp.  of  America,  68-5B  W. 

21rd   St.,   New  York,   N.  Y.    "Kayess." 
Liehel-Flarshelm  Co.,  The,  410-418  Home 

St.,   Cincinnati,  Ohio. 
McJNTOSH  BATTERY  ft  OPTICAL  CO.. 

221-233     N.     California    Ave,     Chicago, 

ni. 

Rodgers  Electric  Laboratories  Co.,  The, 
201E  E.  65th    St..   Cleveland,   Ohio. 

en  Appliance  Co..  093  Mission  St., 
Francisco.    C-'        ■■"-->---<. 

rd  X-Ray  Co 

St.,   Chicago.    III. 
Thompson -Plaster      X-Ray      Co.,    Lees- 
burg,   Vn. 
Victor    X-Ray    Corp.,    230    S.    Robey   St., 

Chicago,   111. 
Vulcan  Electric  Co.,  239  So.  Los  Angeles 

St.,  Los  Angeles.  Cal.  "Vulcan." 
Waits   ft   Bartlett   Mfg.   Co..    53   Jackson 
Ave..       Long       Island       City,       N.       Y. 

Wappler  Electric  Co..  Inc.,  102  Harris 
Ave.,    Long   Island   City.   N.    Y. 

WESTERN  COIL  ft  ELECTRICAL  CO.. 
300  Eth  St..  Racine.  Wis. 

Williams,      Brown      ft     Earle.     Inc.,      91S 

^Chestnut   St.,  Philadelphia,   " 

100 

_.., St..     Boston.     Mano.       'X 

O- Scope." 

X-RAY  CONTROLLER  CABINETS  OR 
PANELS. — Theae  cabinets  and  panels  are 
used  to  give  the  control  of  the  secondary 
voltage  that  regulates  the  electron  dis- 
charge in  the  tube.  The  power  and  con- 
trol equipment  Is  often  mounted  In  the 
cabinets  and.  as  it  Is  quite  special  equip- 
ment, has  not  been  standardized  to  any 
great  extent.  Voltage -regulating  trans- 
formers are  one  of  the  most  important 
Sarts  of  the  control  equipment.  These 
ave  step  arrangements  to  vary  the 
utilisation  voltage  as  desired.  The  equip- 
ment is  all  mounted  on  the  panels  or  in 
the  cabinet  as  a  protection,  to  afford  a 
place  where  all  of  the  control  may  be 
collected  and  removed  from  the  danger  of 
burn  or  shock  to  the  operator. 
Manufacturers: 
Adams  X-Ray  Co.,  Maple  A  Rlvard  Sts.. 

Detroit.  Mich. 
CAMPBELL  ELECTRIC  CO.,  17  Stewart 

St.,  Lynn.   Mass. 
Edwards  X-Ray   Corp.,   111-11!   N.   New 

Jersey  St.,  Indianapolis,  Ind. 
Engeln    Electric    Co.,    The,     4001    Euclid 

Ave.,  Cleveland,  Ohio. 
Fischer  ft  Co.,   Inc.,  H.  Q\,  2341  Waban- 

sla  Ave.,  Chicago,  111. 
International    X-Ray    Corp.,    326    Broad- 
way, New  York.  N.  Y. 
Kelley-Koett  Mfg.   Co.,   Inc.,   The,   CovT 

Klitaen  Radio  Mfg.  Co.,  Inc.,  Flett  Ave., 
Racine.  Wis. 

Km -Scheerer  Corp.  of  America,  50-53 
W.  SSrd  St.,  New  York,  N.  Y.    "Kay- 
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Llebel-Flarshelm  Co.,  The.  410-418  Homo 

St.,    Cincinnati,    Ohio. 
NATIONAL    ELECTRIC    CONTROLLER 

CO.,     164     Whiting     St..     Chicago.     111. 

(See  display  adv.  page  1188.) 
Rodgers   Electric    Laboratories  Co.,    The, 

2015  E.    66th   St..   Cleveland,   Ohio. 
Standard  X-Hay   Co.,   1932-42  N.   Burling 

St.,  Chicago,  III. 
Victor    X-Hay    Corp..    136    S.    Robey    St., 

Chicago,  111. 
Walte   &.    Bartlett    Mfg.    Co.,    S3   Jackson 

Ave.,       Long       Island       City,       N.       Y. 

Wappler    Electric    Co..    Inc..    182    Harris 

Ave.,  Long  Island  City,  N.  Y. 
X-RAY  DENTAL  CHAIRS.— These  are 
chairs  which  are  arranged  with'  special 
head  rests,  or  with  reclining  positions  and 
head  rests,  for  the  purpose  of  facilitating 
the  holding  of  the  head  In  some  particular 
-Mltlon    for    the    making    of    X-ray    dental 

'- '—   --'-' —   examinations.      The 

s  onen  nave  supporting  arms  for  the 

y  tubes  to  be  mounted  thereon.    They 

are    finished    In    white    enamel    or    other 

~   '  pond  with  the  Interior  of 

r  of  special  dental  X-ray 


posltl 
Alms. 


dentists'  offices  c 
laboratories. 

Manufacturers: 

Adams  X-Ray  Co..  Maple  &  RIvard  Sts., 

Detroit,  Mich. 
CAMPBELL  ELECTRIC  CO.,  17  Stewart 

St.,  Lynn,   Mass. 
Engeln    Electric    Co..    The,    4601    Euclid 

Ave.,  Cleveland,  Ohio. 
Kelley-Koett    Mfg.    Co..    Inc..    The,    Cov- 

.   Ky. 


Llebel-Flarshelm  Co..  The,   410-418  Horn 

St.,  Cincinnati,  Ohio. 
Raid  Instrument  Co.,  Inc.,  J. 

-       ~   -ldelphla,  .-- 

umuu   Mfg.    Co.. 

,    Rochester,.  N.   Y. 

Walte   &   Bartlett  Mfg.   Co.,   S3  Jackson 

Ave..   Long  Island  City.   N.   Y.    "Qar- 

X-RAY    FLUOROSCOPES.— Fluoroscupes 


—     , ...     s  permits  examination  of 

dltlons  without  the  necessity  of  making  a 
photograph.  Such  direct  examination  is 
Often  desirable,  especially  where  no  per- 
manent record  Is  needed.  The  fluoroscopes 
consist  of  a  fluorescent  screen  which  Is 
used  In  the  path  of  the  Invisible  X-ray 
beam  to  make  its  effects  visible.  When 
the  rays  strike  certain  substances,  such  as 
a  barium  pi atl no- cyanide  screen,  light  rays 
which  are  visible  to  the  eye  are  given 
on*.  This  gives  the  Image  or  shadows 
produced  by  the  X-rays  on  the  fluorescent 

Manufacturers: 

Adams  X-Ray  Co.,  Maple  &  RIvard  Sts., 
Detroit,  Mich. 

Balch  Roentgenoscople  Screen  Co.,  Sa- 
lem, Mass. 

CAMrBELL  ELECTRIC  CO..  17  Stewart 
St.,   Lynn.  Mass. 

Columbia  X-Ray  &  Electric  Corp.,  Aus- 
tin PI.  &  E.  144th  St.,  New  York,  N. 
Y.     "ColiHnbla." 

Engeln    Electric    Co..    The,    4601     Euclid 


Ave.,  Cleveland,  Ohio. 
Fischer  &  Co.,  Inc.,   H.   C 
■— .  Chicago,  III. 


1  Waban- 


Internatlonal  X-Ray  Corp.,  326  Broad' 
way.  New  York,  N.  Y. 

Kelley-Koett  Mfg.  Co.,  Inc..  The,  Cov- 
ington, Ky. 

Kny-Scheerer  Corp.  of  America,  56-68 
W.    Mrd  St.,  -New  York,  N.   Y.     "Kay- 

Llebe'l-Flsrsheim  Co..  The.  410-418,  Home 

St.,   Cincinnati.   Ohio. 
McINTOSH      BATTERY      &      OPTIC  AI 

CO.,    223-233    N.    California    Ave.,    Chi- 

Fatler! 

Roentgen  Appliance  Co.,  693  Mission  St. 

San  Francisco,  Cal.    -Rleber." 
Thompson -Plaster  X-Ray  Co.,    Leesburg. 


"Solace. 
Wappler    Electric    Co..    Inc.,    162    Harris 

Ave.,  Long  Island  City,  N.  Y. 
Williams,      Brown      &     Earle,      Inc.,     918 

Chestnut  St.,   Philadelphia,  Pa. 
X-RAY    FOOT-O-SCOPE    CO.,    INC.— 100 
Boylston  St.,   Boston,  Mass.     Manufacturer 
of  X-ray  apparatus. 

X-RAY      FURNITURE,      MISCELLANE- 
OUS.— This   furniture  Includes  the   special 


mounted,  and  which  may  be  used  k.  _. 
the  tubes,  plates,  screens,  etc  These  c 
Inets  and  equipment 


designed  for  stationary  ser- 
rfltce,  others  mounted  on  small 
trucks  so  that  they  may  be 
place  to  place  as  In  a  military 


moved 

field     hospital.      The 

made  special  to  harmonize  in  nnisn  unu 
style  with  that  In  a  physician's  office.  In 
addition  to  these  cabinets  there  are  spe- 
cial tables,  chairs,  etc.,  that  are  used  In 
making  the  examinations.  These  are  also 
Included  under  X-ray  furniture.  Also  see 
X-ray  dental  chairs. 

Manufacturers: 

CAMPBELL  ELECTRIC  CO.,  IT  Stewart 
St..   Lynn.   Mass.      ("Cllnlx"   table.) 

Edwards    X-ray    Corp..    111-113    N.    New 


way.  New  York,  N.  Y. 
Kelley-Koett    Mfg.    Co.,    Inc.,    The,    Cov- 
ington,  Ky. 


Llebel-Flarshelm  Co..  The,   410-418  Home 

St.,   Cincinnati,  Ohio. 
Victor  X-Ray   Corp.,    238   S.   Robey   St.. 

Chicago,  III. 
Walte   A   Bartlett   Mfg.    Co.,    63    Jackson 

Ave.,  Long  Island  City.  N,  Y. 
Wappler   Electric   Co.,    Inc..    1E2    Harris 

Ave.,  Long  Island  City,  N.  Y. 
Wocher   &    Son   Co.,    The   Max.  23-29  W. 

6th  St.,  Cincinnati,  Ohio. 
X-RAY  INTERRUPTERS.— Interrupters 
are  sometimes  used  with  Induction  colls 
to  produce  high-frequency  currents.  The 
current  In  the  primary  of  the  induction 
coll  la  Interrupted  for  the  purpose  of  In- 
ducing a  current  In  the  secondary  coil. 
which  current  Is  used  to  excite  the  X- 
ray  tube.  For  powerful  discharges  In 
short  exposures,  electrolytic  Interrupters 
"    >ferred.      For    most   therapeutic   and 


...  Jet     Interrupters    

Interrupters  and  Induction  colls 
used  as  widely  now  as  formerly. 
Interrupters,  Induction  coil. 


Detroit,   Mich. 

CAMPBELL  ELECTRIC  CO.,  IT  Stewart 
St.,  Lynn,  Mass. 

Engeln  Electric  Co..  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  &  Co..  Inc..  H.  Q.,  2341  Waban- 
ala   Ave.,    Chicago,    IB. 

Kelley-Koett  Mfg.  Co.,  Inc.,  The,  Cov- 
ington,  Ky. 

Kny-Scheerer  Corp.  of  America,  K6-B8 
W.    23rd  St.,    New  York,   N.   Y.     "Kay- 


Thon 


son-Plaater  X-Ray  Co.,   Leesburj 


Victor    X-Ray    Corp.,    236    S.    Robey    St., 

Chicago,  III. 
Walte   &   Bartlett  Mfg.   Co.,   63   Jackson 

Ave.,   Long  Island   City,   N.   Y,    "Sol- 

Wappler  Electric  Co.,  Inc..  162  Harris 
Ave..  Long  Island  City.  N.  Y. 

Williams,  Brown  ft  Earle.  Inc.,  918 
Chestnut  St..    Philadelphia.  Pa. 

Wocher  A  Son  Co..  The  Max,  23-29  W. 
6th  St.,  Cincinnati,  Ohio. 

X-RAY  SWITCHES.— The  switches  in 


i  the  c 


trol- 


ling and  operating  switches  for  the 
They  carry  only  a  small  current  an 
not  required  to  have  a  large  curren.  — 
pacity.  They  are  nearly  always  installed 
In  the  nrlmnrv  otrAuit  of  the  transformer 
with  a  rheostat 
the 
?d   to 


)r    other    regulating    i 
iecondary  voltage.     Tl 


.._    to   * 
witches 


thi 


trolled  switches  are  u 

Sloped   chiefly  when  u 
eslred    and    it    Is 
application   so  as   to   prevent   A-ray   our 
on     the     patient.       In     other     cases,     tli 
switches  are  used   to  Insure  obtaining  e 
actly    uniform    time    of   exposure   where    _ 
series  of  photographs   is   to  be  taken   for 
comparison     under     as     nearly     equivalent 
conditions  as  possible.     The  time  writ       * 
are   set   to  give   the   desired   time   of 
posure  and  cut  off  the  primary  curren 
that  time. 

840 


Detroit,   Mich. 

CAMPBELL  ELECTRIC  CO..  IT  Stewart 
St.,   Lynn,  Mass. 

Edwards  X-Ray  Corp.,  111-113  N.  New 
Jersey  St.,  Indianapolis,  Ind. 

Engeln  Electric  Co.,  The,  4601  Euclid 
Ave.,  Cleveland,  Ohio. 

Fischer  &  Co.,  Inc.,  H.  O.,  2341  Waban- 
sla  Ave..  Chicago,  111. 

Kelley-Koett  Mfg.  Co.,  Inc.  The,  Cov- 
ington, Ky. 

International  X-Ray  Corp.,  126  Broad- 
Way,  New  York,  N.  Y. 

Kny-Scheerer  Corp.  of  America,  66-5! 
W.   23rd   St.,   New  York,   N.   Y.     "Kay- 

Llebel-Flarshelm  Co.,  The,  410-418  Home 

St.,    Cincinnati.  Ohio. 
Standard  X-Ray  Co..  1932-42  N.    Burling 

St..  Chicago,  III. 
Victor    X-Ray    Corp..    236    S.    Robey    SL, 

Chicago,   III. 
Walte    &    Bartlett   Mfg.    Co..    63    Jackson 


Wappler    Ele< 


161    : 


Long  Island  City,  N.  Y. 

X-RAY  TUBES.— X-Ray  tubes  are  of 
wo  general  types,  gas  tubes  and  incan- 
escent    cathode    tubes.      The   gas    tube   Is 

glass  bulb  having  mainly  two  electrodes, 
ne  of  which  Is  called  the  target  and  the 
thai    the    cathode.      This   glass   bulb  con- 

ery  low  pressure.    Voltages  of  from  25.000 
)  200,000  have  been  used  across  the  terml- 
ola    of    these    tubes,    but    In    general    the 
laiorlty    of    work   Is   done   between    40,000 
nd    100,900    volts,    and    the   most    common 
Blue   la   60 ,000  volts    (r.m.s.). 
When   these  voltages  are   applied   to  the 
-rmlnals  of  the  tube,  the  gas  In  the  tube 
ccomes   conducting   by    being   ionised   and 
Hows  current,  from  a  few  milluunperes  at 
.lie  highest  voltage  to  several  hundred  at 
the  lowest,   to  pass  through  the  tube.    The 
'    J  or  electron  discharge  In  the  tube, 
cathode   stream,    as   it  Is   callcl   In 
..   .„..    .rorfc,   upon  striking  the  target  pro- 
duces X-rays,  the  ability  of  which  to  pen- 
'  'ate  materials  Increases  with  the  voltage 
ross  the  tube. 

rlie  Incandescent  cathode,  or  electron 
be.  as.  It  la  sometimes  called  (In  this 
untry  It  la  known  as  the  Coolldga  tube). 
._  similar  in  construction  and  operation  to 
the  gas  tube,  but  has  aa  much  of  the  gas 
removed  from  the  bulb  aa  possible,  so  that 
the  residual  gas  produces  no  conductivity. 
noval  of  this  gas  eliminates  the 
of  keeping  the  gas  ""  -   ' 


mdtlctlTfty    In    the    gas    tube.      The    (.-.. 
iictlvity  in  the  Incandescent  cathode  tube 
produced  by  the  fact  that  Incandescent 
laterlals  throw  off  electrically  conducting 
..urticka,    known   as   electrons,   which   sup- 
ply the  conductivity  for  this  tube. 
CooDdge  t~"-—   a-   '"   ' 


ilgned   for 


made  In  two  general 
type,    which    Is    de- 
ope  ration  on  unidirectional  cur- 

,    „....  the  radiator  type,  which  is  de- 

dgned    for    operation    on    either    unidirec- 
tional currents  or  alternating  currents.    In 
the  latter  case  the  tube  rectifies   Its  own 
urrent. 
Manufacturers: 
Adams  X-Ray  Co.,  Maple  &  RIvard  Sts., 

Detroit.   Mich. 
CAMPBELL  ELECTRIC  CO.,  IT  Stewart 

St.,   Lvnn.  Mass.  ' 

Easter    Electric    Co.,    The,    817    14th    St. 

Denver,    Colo. 
Engeln    Electric    Co.,    The,    4601    Euclli 

Ave.,   Cleveland.   Ohio. 
Fischer  &  Co..  Inc..  H.  Q„  1341  Wabai 
'     Ave.,  Chicago,  III. 

■    -  ^ Inc..  234 

Clover  L^~., 

_-Ray    Corp..    326    Broad- 
way. New  York,  N.  Y. 
Kelley-Koett   Mfg.   Co.,   Inc..   The,  Cov- 

Kesse?ringX-Ray  Tube  Co..  681  W.  Lokt 

St.,  Chicago,  A]. 
Kny-Scheerer    Corp.    of    America.    66-W 

W.  23rd  St..   New  York.  N.   Y.     "Key 


Mica  Insulator  Co.,    68   Church   St..   New 

York,    N.   Y. 
Mica   Insulator   Co..   Vlctorlartlle,    Que.. 


Vulcan  Electric  Co.,  239  S.  Los  Angels* 
St..   Los   Angeles,   Cal.     "Vulcan. 

Walte  &  Bartlett  Mfpr.  Co..  SS  Jackson 
Ave.,  Long  Island  City,  N.  Y: 
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Wappler  Electric    Co.,    Inc.,    162    Harris 

Are,.  Long  Island  City,   N.   Y. 
Willi.™,    grown     A    Earle,     Inc.,     918 

Chestnut  St.,  Philadelphia,  Pa. 
X-RAY  UMTS  OR  SETS,  DENTAL— 
ipse  ire  complete  units  or  nets  used  by 
ntlsis  In  miking  direct  examinations 
(i  photographs  by  means  of  X-rays, 
ley   ere   specially    constructed    tor    this 


the  higher  rs 


of    1 


i  sort  tissues  of   the  body.     The   unit* 
sets  are  generally  similar    to  the   cora- 
te    outfits    described     above,     but     are 
slier  and  mors  simple. 
lUnufactursri: 

s  X-Ray  Co..   Maple  *  Rlvard  Sts., 


lAMI'H 


..  Lynn 


L  ELECTRIC  CO.,  17  Stewart 


a  X-Ray  Corp..  Ill  N.  New  Jer- 
s«v  at.,  Indianapolis,  Ind. 
Sriph-e  Electric  Co.,  Inc.,  1SI7  S.  San 
Pedro  St,  Los  Angeles.  Cal.  "Rose." 
ngeln  Electric  Co..  The,  4G01  Euclid 
.,  Cleveland,  Ohio. 


Ischer  &  Co.,  Inc..  I 


.,  Chicago,   I 

iternational  X-Ray 
way,  New  York,  N. 
■     o-X-ray." 


i.  111. 


Q..  1341  Waban- 


Corp.,    116    Broad- 


ic.   The.   Cot- 


_.__.n  Radio  Mfg.  Co., . 

ny-Scheerer    Corp.    of    America,     B6-6 
W.  23rd  St,  New  York.    N.  Y.     "Kay 


12th     St.,      ITlllilUOIlMlUL.      ti. 

dgers  Electric  laboratories  Co..   Tht 

1015  E.   65th   St,   Cleveland,   Ohio. 

entgen  Appliance  Co.,  693  Mission   St., 

•an   Francisco.   Cal.     "Weber." 

mderd  X-Kay  Co..   1932-43   N.    Burling 

it..  Chicago,  in. 

ompson- Plaster  X-Ray  Co.,  Leesburg, 

•tor  X-Ray    Corp.,    236    S.    Robey    St., 


Long      Island      City,      N.      Y. 

Waugh." 

npler  Electric  Co.,  Inc.,  161  Harris 
ve..  Long  Island  City,  N.  Y. 
ISTERN  COIL  &  ELECTRICAL  CO., 
id  5th  St.,  Racine,  Wis. 
LAYS,— X-rays  "  or  Roentgen  rays 
discovered  by  Conrad  Roentgen  In 
They  are  produced  when  the  cathode 
irge  in  a  vacuum  tube  is  focused  on 
get    of   platinum   or   tungsten.      They 


resemble  ordinary  light  in  that  they  travel 
with  the  same  velocity,  but  the  wave 
length,  which  depends  on  the  conditions 
in  the  tube,  Is  much  less  about  1/1000 
part  of  the  wave  length  of  violet  light. 
When  X-ray  a  are  passed  through  a  gas  It 
becomes  ionized,  that  is,  the  molecules  be- 
come separated  Into  positively  and  nega- 
tively charged  Ions  which  serve  as  carriers 
of  electricity  and  the  gas  becomes  con- 
ducting. 

One  of  the  principal  noticeable  differ- 
ences between  light  rays  and  X-rays  is 
that  the  latter  have  the  property  of  pass- 
ing  through  a  different  class   of   materials 


glass  stock),  whereas  this  ... 

opaque    to    X-rays.      On    the    other    hand, 
t,   opaque   to   light 


Ight   rays 

have  'materials   which   are   translucent   to 
both  classes  of  rays:  as  an  example,   soda 


and   practically   i 


both  classes  of  ray  a;  as  an 

glass  allows  both  light  rays .. 

pass    through   very   readily. 

X-rays  are  themselves  Invisible,  but 
when  they  fall  upon  certain  substances. 
such  as  calcium  tungstate  or  platl  no- 
cyanides  of  barium  and  potassium,  they 
cause  them  to  give  off  visible  radiation  or 
light  rays,  known  as  fluorescence. 

X-rays  also  excite  chemical  activity  In 
materials  through  which  they  pass,  such 
as  glass  and  photographic  emulsions.  Glass 

■- '--   color  under  the  action   of 

latea  or  "'—     

p latino- cyanide   screeni    .         . 

to  graphic  plates  or  films,  Images  or  in 
reality  shadows  are  produced  by  X-rays. 
All  Images  produced  by  X-rays  are  caused 
by  the  fact  that  the  materials  through 
which  X-rays  pass  are  of  varying  degrees 
of  opaqueness  to  X-rays  by  reason  of  their 
nonuniform  structure,  or  by  differences  of 
a  shadow  pro- 
.    .._   __B  hand  by  means 

v_    ...    , ilble    because    the    bones 

are  more  opaque  to  the  X-rays  than  the 
flesh,  as  well  as  the  fact  that  the  bones 
vary  In  thickness. 

We  may  make  an  X-ray  shadow  of  a 
coin  which  is  made  of  uniform  material 
but  has  minute  differences  In  thickness. 
In  this  way  we  get  an  Image  of  both  faces 
of  the  coin  on  the  photographic  plate  by 
means  of  X-rays.  Skillfully  made  X-ray 
plates  are  wonderfully  rich  In  detail, 
showing  the  minutest  scratch  on  a  bone 
or  piece  of  metal,  or  even  the  engraving 
on    paper   currency,    a   split    in    -    -' —    -■* 


blov 


In 


stress  on  the  surface  of  a  metal  may  be 
Indicated,  and  many  other  similar  applica- 
tions which  space  does  not  permit  to  re- 


Appllcatlone.  In  the  past.  X-rays  have 
been  applied  mainly  In  the  practice  of 
medical  diagnosis  and  treatment  of  dis- 
eased tissue.  Among  the  things  for  which 
X-rays  are  used  aa  a  diagnostic  medium 
are  fractured  bones,  diseased  bones  and 
teeth,  location  of  bullets,  shell  splinters, 
etc..  ulcers  of  the  stomach  and  of  the  ab- 
dominal region,  appendicitis,  tuberculosis 
and  numerous  others.  Among  the  diseases 
successfully  treated  by  X-rays  we  may 
mention  principally  cancerous  tissue  and 
the  like,  as  well  as  sktn  diseases  and  the 


1    blen 


The  general  commercial  application  of 
X-rays  is  Just  beginning  and  its  applica- 
tion to  the  Inspection  of  materials  opens 
up  a  wide  field.  The  detection  of  blow 
holes  in  castings,  splits  in  wooden  devices, 
such  as  airplane  propellers,  detection  of 
thin  spots  or  foreign  bodies  In  electrical 
Insulation  and  similar  applications  make 
the  rays  a  wonderful  agent  for  the  pur- 
pose. The  destruction  of  bacteria  In  foods 
and  tobacco  has  been  carried  on  very  suc- 
cessfully, and  some  of  the  better  grades 
of  cigars  have  had  the  bacteria  In  them 
destroyed   In   this   way. 

□angers.  X-ray  apparatus  Is  dangerous 
from  two  standpoints:  First,  from  the  lia- 
bility of  shock  from  high-voltage  conduct- 
ors, and  secondly,  from  the  tissue-destruc- 
tion action  of  X-rays.  Great  precaution 
should  be  taken  around  X-ray  apparatus 
to  avoid  coming  into  the  proximity  of  the 
conductors  which  operate  the  tube,  as  they 
are  ordinary  60-eycle,  40,000  to  100,000-voIt 
circuits  and  ore  not  the  harmless  Induc- 
tion coils  of  the  past.  They  must  be 
treated  strictly  as  power  circuits,  though, 
Of  course,  there  is  some  limitation  to  the 
energy  available  on  account  Of  the  small 
slse  of  the  apparatus  connected. 

X-ray  apparatus  Is  today  equipped  with 
adequate  protection  against  X-ray  burns 
or  skin  destruction  by  X-rays,  and  It  Is 
only  with  great  exposures  that  X-ray 
burns  become  a  possibility;  probably  five 
times  the  exposure  given  in  ordinary  X- 
ray  work.  Great  care  should  be  taken  by 
operators  of  X-ray  apparatus,  however 
and  such  apparatus  should  not  be  handled 
until  complete  instructions  on  its  electrical 
features  and  the  full  technique  of  manipu- 
lation of  the  X-ray  tubes  have  been  thor- 
oughly mastered, 

XTRALITE— Trade  name  for  lighting 
fixtures  manufactured  by  J.  C.  Hobrecht 
Co.,   1011   6th  St.,   Sacramento,  Cat 


the    United    States    Chain    &    Forging   Co., 
Union  Arcade,  Pittsburgh,   Pa. 

XXX.— Trade  name  for  bells  and  bus- 
sers  manufactured  by  Stanley  &  Patter- 
son, 34  Hubert  St.,  New  York,  N.  Y. 


-  Y  is  the  chemical  symbol 


_,    Morse   ft    Co.,    900 

■ain   Ave.,   Chicago,  I1L 

NNECTION.-See    Star    or    Y-con- 

"R'S. — Trade    name     for    soldering 
:__ .1    by    t 

Co.,  Hudson.  N.  1 
I. — Trade    name    for  electric  hoists, 
and    tractors  manufactured   by   the 
Towns  Mfg.  Co.,  Stamford,  Conn. 
:     A.     TOWNE    MFQ.    CO.,    THE.— 
d.    Conn.     Manufacturer  of  electric 

trucks  and  tractors.  President. 
C.  Allen;  vice-presidents.  Schuyler 
Joseph  A.  Home;  treasurer,  WH- 
Cnse:  secretary.  J.  H.  Towne;  gen- 
nnsger,  Edward  C.  WaldvogeL 
flee     and    factory,    Stamford.    Conn. 

offices.  9  EL  40th  St.,  New  York, 
29  E.  L-ake,  St,  Chicago,  LI.;  St. 
ies.     Out..   Can. 

e: E. — Trade  name  for  hand  set 
es      manufactured    by    the    S.    H. 


KEE.— Trade     name     for    reflllable 

manufactured  by  the  Metropolitan 
c  Mfg.  Co.,  East  Ave.  &  14th  St., 
sland  City,   N.  Y. 


erica n   St.,   Philadelphia,    Pa. 


YARN,   COTTON    INSULATING.— Cotton 

cables  for  insulating  purposes  is  prepared 
by  twisting  together  long  libera  of  cotton. 
These  are  generally  twisted  into  loose 
threads  and  several  such  threads  grouped 
together  and  wound  on  a  bobbin  or  spool. 
It  is  prepared  in  various  colore  for  use  in 
making  coded  wires  or  for  giving  a  dis- 
tinctive coloring.  Several  grades  of  yarn 
are  also  available. 

Multiple   Winding   Co..   77    Summer   St., 


YARN  ALL- WARING  CO.— Philadelphia, 
Pa.  Manufacturer  of  valves,  feed  water 
meters  and  other  power  plant  specialties. 
President,  D.  G,  Waring;  vice-president. 
D.  R.  Yarnall.  Main  office.  Mermaid  Ave., 
Chestnut  Hill,  Philadelphia,  Pa.  Branch 
offices,  90  West  St..  New  York,  N.  Y.i  68 
W.      Waahlnetnn      " 

dler 

Bldg.,  Cleveland,  Ohio;  Detroit,  aiicn.; 
Fulton  Bldg.,  Pittsburgh,  Pa.  Soles  rep- 
resentative, G.  B.  Allen  &  Co.,  Deere 
Bldg.,   Dallas.  Tex. 

YARNS,  ASBESTOS.  —  See  Asbestos 
tape,  tubing,  twine,  yarn.  etc. 

YAR WAY.— Trade  name  for  valves,  feed 
c  I  alt  lea 


Wis.  Manufacturer  of  motor-driven  wood- 
working machinery.  President  and  gen- 
eral manager,  P.  B.  Yates;  secretary  and 
sales  manager,  L.  M.  Randall:  treasurer, 
L.    D.    Forbes.      Main   office    and   factory. 


,  Google 


EMF  ELECTRICAL  YEAR  BOOK 


Philadelphia,   Pa.;   Buffalo,    N.    Y..    

Mass. ;  Birmingham,  Ala.  r  New  Orleans, 
La.;  Minneapolis,  Minn.;  Spokane,  Wash.; 
Seattle,  Waah. ;  San  Francisco.  Cal. : 
Memphis,  Tenn.:  Richmond,  Va. ;  Spartan- 
burg,  S.   C;   Hamilton,   Out.,   Can. 

YEAGER  A  CO.,  INC..  H.  W.— 164  N. 
11th  St.,  Philadelphia,  Pa.  Manufacturer 
of  motor  drive  equipment  for  pianos. 
Business  established  1913.  President,  S. 
Arthur  Love;  secretary,  S.  Arthur  Love, 
---surer,  Donald  M.  Love;  general 
M.  Alexander  L&vcrty.  Sales 
representative.  Globe  Co.,  Philadelphia, 
Pa, 

YELL-O- GUARD.— Trade  name  for  au- 
tomobile locks  made  by  the  Brads  to  Ap- 
pliances, Inc.,  65  Main  St.,  Buffalo,  N.  Y. 
i.  CO.— 1433  Dayton   St., 


ichine 


President 


Yeomana;  general  manager.  Elmer  J. 
Codner;  sales  manager,  Paul  D.  Town- 
send.  Sales  representatives,  Burford  Hall 
&  Smith,  Third  National  Bank  Bldg.,  At- 
lanta, 6a. ;  Gaasman  &  Cunningham, 
Brown-Marx  Bldg.,  Birmingham.  Ala.; 
Power  Equipment  Co.,  131  State  St.,  Bos- 
ton. Mass.;  C.  H.  Cobb,  Daly  Bank  Bldg., 
Butte,  Mont.;  J.  R.  Purser,  Commercial 
Bank  Bldg.,  Charlotte.  N.  Car.;  O.  J.  Ol- 
lonlor.    Provident    Bank    Bldg.,    Clnelnni  " 


.  .__„    Iowa;    Charles    M.    Keb__ 

Relbold  Bldg.,  Dayton,  Ohio:  Power  Plant 
Supply  Co.,  Penobscot  Bldg.,  Detroit. 
Mich.;  George  W.  Berlin,  619  Noble  St., 
El  Paso,  Tex. ;  Welnshank  A  Fenster- 
maker,  Hume-Mansur  Bldg.,  Indianapolis, 
Ind.;  McCulley-Wldener  A  Wright,  303  E. 
10th  St..  Kansas  City,  Mo.;  F.  C.  Millard 
Co..     Marsh -Strong     Bldg.,      Los     Angeles, 


Bros.,  Ltd.,  MontreL.    _. 

Ont..  Can.,  Winnipeg.  Man.,  Can.;  Brian  4 
Powers,    Canal    Bank    Bldg.,    New   Orleans, 
La.;  E.  A.  Julie.  SI  E.  42nd  St..  New  York. 
N.  Y.;  McCulley-Wldener  &  Wright,  W.  O. 
W.   Bldg.,    Omaha,   Neb.;   Charles   C.    Bn- 
derle,   621   Commercial  Trust  Bldg,,   Phila- 
delphia, Pa.:  Carl  D.  B     -      -    -    ' 
Pittsburgh.   Pa.:  Gordo 
Pine  St.,   Portland,  Or* 
Mercantile  Bldg.,    Roch 
Icy-Rlchardaon-WIIilam 
Salt  Lake  City.  Utah;  i 
Engineering  A  Supply  ' 
San  Francisco,   Cal.:  A 

First  Ave.,  S„  Seattle,  ..—,..,  ~..- .=.  -.. 
Kelso  Co.,  National  Bank  Bldg.,  Utlca, 
N.  Y.;  Frank  Darling  A  Co.,  1142  Homer 
St.,  Vancouver,  B.  C.  Can. 

YOEROER  ELECTRIC  SIGN  CO.,  P.  F, 
—62M  E.  Long  St.,  Columbus,  Ohio.  Man- 
ufacturer of  electric  signs.  Business  estab- 
lished 1897.     P.  F.  Yoerger,  sole  owner. 

YOKE.— That  part  of  a  bipolar  or  multi- 
polar field  structure  of  an  electromagnet  or 
of  an  electrical  machine  which  connects 
and    supports    the    pole    cores    and    at    the 


rovldes  a  magnetic  path   for 


electi _  _  

quadrant  or  other  adjustable  support  for 
maintaining  the  brush  studs  or  holders  In 
their  proper  relative  positions  and  by 
means  of  which  the  entire  brush  gear  can 
be  shifted  through  a  small  angle. 

YOKES,      STRAIN.— Strain      yokes      are 
heavy  metal  yokes  ft 


the  crossarm.  The  yokes  are  made  either 
single  or  double -arm.  Double -arm  yokes 
support  a  string  of  insulators  from  each 
side  or  arm  of  the  yoke,  while  single-arm 
yokes  support  one  string  only.  The  other 
(lower)  part  of  the  yoke  Is  secured  to  the 
bottom  of  the  string  of  insulators.  This 
yoke  Is  then  secured  to  the  conductor. 
These    yokes    arc    capable    of   withstanding 


pool.   Ohio.  "Thomas." 
YONKERS.— Trade  name  for  cable  hang- 
ar manufactured  by  the  Cameron  Appliance 


30  N.  Penn  St..  York.  Pa 

Manufacturer  of 

Incandes 

ent  lamp   maki 

ng  machinery  and 

vacuum     pumps 

President    and 

general 

E.    Grayblll;    vlce- 

president. 

F.    W.'  Qartm 

H.    G.  Wlest. 

YORK 

MFG.   CO.— Yo 

k.   Pa.     Manufac- 

turer  of 

motor- driven    ic 

e   making  and   re- 

frlgeratin 

g  machines.    B 

sin  ess  established 

1874.      Pr 

esldent,    W.    L 

Glatfelter;    vice- 

president 

Shipley; 

and    general 

manager.    Thomas 

secretary    and 

treasurer.    B.    H. 

Sales  representatives.  Shipley  Construction 
&.  Supply  Co.,  42nd  St.  &  2nd  Ave..  Brook- 
lyn, N.  Y.;  Bay  State  Construction  A  Sup- 
ply Co.,  8S  Broad  St..  Boston,  Mass.;  Cen- 
tral Construction  &.  Supply  Co.,  2222  Arch 
St..  Philadelphia.  Pa.:  Greenwood  Con- 
struction &  Supply  Co.,  47-49  Terminal 
Way.  Pittsburgh,  Pa.;  York-Ohio  Ice  Ma- 
chine Co..  1106-08  Woodland  Ave.,  Cleve- 
land, Ohio:  Southern  Construction  A  Sup- 
ply Co.,  116-18  Central  Ave.,  Atlanta,  Ga.: 
Westerlln    &    Campbell   Co.,    1113    Cornell! 


Mid-West  Ice  Machine  Co..  2121  Mark<__ 
St..  Denver,  Colo. ;  York  Engineering  & 
Supply  Co.,  1201  Texas  Ave.,  Houston, 
Tex.:  York-California  Construction  Co., 
832-38  Folsom  St..  San  Francisco.  Cal.:  306 
Boyd  St.,  Los  Angeles,  Cal.;  York  Con- 
struction A  Supply  Co.,  508  Terry  Ave., 
N.,  Seattle,  Wash.;  Canadian  Ice  Machine 
Co.,  Toronto.  Ont.  Can.  Branch  office. 
Monadnock  Block,  Chicago.  III. 

YOST  ELECTRIC  MFG.  CO.— 1805  Haw- 
thorne St..  Toledo,  Ohio.  Manufacturer  of 
sockets.  President,  treasurer  and  general 
manager,  Frank  H.  Chapman:  vice-presi- 
dent, Howard  V.  Chapman:  secretary  and 
sales  manager,  Frederick  W.  Chapman. 
Sales   representatives,    Belknap    Hardware 


Co.,  Louisville.  Ky.;  Smith-Perry  Electric 
Co.,  Dallas.  Tex.;  William  P.  Johnson. 
Minneapolis,  Minn. ;  American  Brass  & 
Copper  Co.,  New  York,  N.  Y.;  Peerless 
Light  Co..  Chicago,  111.;  Incandescent  Sup- 
ply Co.,  Pittsburgh.  Pa.;  Great  Lakes  Elec- 
tric Co.,   Detroit,  Mich. 


ConnellsviHe.  Pa, 
YOUNG  BROS.  CO.— Detroit,  Mich.  Man- 
ufacturer of  electric  Japanning,  enameling, 
drying  and  core  ovens.  Business  estab- 
lished 1896.  President.  C.  A.  Young:  vice- 
president,    C.     H.     Lisch;     secretary    and 

R.   B.    Reed.     Main  office'  6500  Mack  Ave! 

Detroit,   Mich.    Branch  offices,  22  W.  Mon- 

St„  Chicago,  111.;  708  Engineers  F" " 


Cleveland,  Ohio.  Sales  representatives,  In- 
dustrial Specialties,  Inc..  52  Vanderbilt 
Ave..  New  York.  N.  Y.;  Milton  Mill,  217 
International  Life  Bldg.,  St.  Louis,  Mo. 

YOUNG  CO.,  A.  B.— Fair  Haven,  Vt 
Manufacturer  of  electrical  slate. 

YOUNG  CO.,  WILLIAM  B.— 1TSS  N.  6th 
St.,  Philadelphia,  Pa.  Manufacturer  of 
portable  electric  lamps,  lamp  shades  and 
bases.  Business  established  (about)  1906 
as  Young  A  Russell.  President,  C.  C. 
Humphreys:  secretary  and  treasurer,  Wil- 
liam B.  Young.  Sales  representatives,  E 
W.  Hammond.  10  W.  23rd  St.,  New  York. 
N.  Y.;  Hlmmelstern  Bros.,  718  Mission  St.. 
San  Francisco,  Cal.;  B.  M.  Meder,  IT  N. 
Wabash   Ave.,  Chicago,  III. 

YOUNG,  INC.,  LORIN  W.— 214  E.  40th 
St.,  New  York,  N.  Y.  Manufacturer  of 
electric      lighting     fixtures      and      portable 

YOUNG    MFG.  CO.,    R.    W.— Chicago.   DL 

Manufacturer    of    electric    turntable    trac- 
tors.  Main  office.   Ill  W.  Monroe  St.,  Chi- 
ko.   III.      Branch  office,    2038    Grand   Cen- 
.  ™         ,      .    v,.ff  york    N-  y_ 


H.  G.  Dallon.  C.  !_    

Manning.  Richard  Garllck;  secretary,  \..  

Meub;  treasurer,  Richard  Garllck;  general 
manager.  W.  C  Reflly;  sales  manager,  W. 
E.  Manning.  Main  office  and  factory,  Stam- 
baugh  Bldg..  Youngstown,  Ohio.  Branch 
offices,  120  Franklin  St.,  Boston.  Mass.; 
30  Church  St.,  New  York.  N.  Y.;  Healey 
Bldg.,  Atlanta,  Ga.;  Oliver  Bldg.,  Pitts- 
burgh, Pa.;  Leader-News  Bldg.,  Cleveland. 
Ohio:  Dime  Savings  Bank  Bldg..  Detroit. 
Mich.;  McCormlck  Bldg..  Chicago,  111.: 
1139  Olive  St.,  St,  Louis.  Mo.:  1st  National 
Bank  Bldg.,  Denver.  Colo.;  Dallas  Co- 
State  Bank  Bldg..  Dallas,  Tex.;  604  Mission 
St.,  San  Francisco,  Cal. ;  Central  Bldg.. 
Seattle,  Wash. 

YPSILANTI  REEO  FURNITURE  CO.— 
Ionia,  Mich.  Manufacturer  of  portable 
lamps  and  reed  lamp  bases.  Business 
established  1902.  President.  M.  M.  Reed: 
vice-president,  F.  A.  Chapman;  secretary. 
treasurer  and  general  manager,  Fred  W, 
Green;  sales  manager.  C.  C.  Llndsley.  Main 
office,  Ionia,  Mich.  Factories,  Ionia,  Port- 
land, Lyons.  Lowell.  Saranac.  Mich. 
Branch  office.  1722  Arcade  PI.,  Chicago.  III. 
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Z.— The  symbol  for  Impedance,  expressed 

Z.— Trade  name  for  kerosene,  gas  and 
sollne  engines  manufactured  by  Fair- 
nks,  .Morse  h  Co.,  900  S.  Wabash  Ave.. 
ifcago,  111. 

E  A  PON. —Trade  name  for  metal  lac- 
era  and  enamels  manufactured  by  the 
llulold  Zapon  Co.,  200  5th  Ave.,  New 
rk,  N.  T. 

:apon  LEATHER  CLOTH  .CO.— 200 
Ave.,  Now  York.  N.  T.  Manufacturer 
leather  cloth  for  car  curtains,  etc. 
AUBITZ,  AUGUST.— 95-97  Cliff  St. 
w  York,  N.  Y.  Manufacturer  of  elec- 
■  Indicating  pyrometers. 
6.— Trade  name  for  remote  control 
tch  manufactured  by  the  Electric  Con- 
ier  &  Mfg.  Co.,  2T0O  E.  T9th  St.,  Cleve- 
i,  Ohio. 

EN  A.— Trade  name  for  packings  for 
ons.  valves,  etc.,  manufactured  by 
idolph  Brandt,  70  Cortlandt  St.,  New 
k,  N.  T. 

iNITH. — Trade  name  for  belting:  man- 
:tured  by  the  Jewell  Belting  Co..  Hart- 
,  Conn. 

ERNICKOW,  O.— Is  Park  Row,  New 
i.  N..  Y.  Manufacturer  of  Indicating 
recording  instruments. 
'US. — Trade  name  for  electric  welders 
u  lectured  by  the  Olbb  Instrument  Co., 
K.  Palmer  Ave..  Detroit,  Mich. 
NC-A  bluish  white  metal.  Symbol 
at.  wt.  66.*;  sp.  gr.  8.9;  m.  p.  4S3*  C; 
.  930*  C.  Its  important  ores  include 
mlphide,  carbonate,  silicate  and  oxide. 
chief  producing  countries  are  the 
;d  States.  Germany  and  Belgium.  The 
icing  capacity  of  the  lattes  two  has 
very  much  curtailed,  so  that  out  of 
rld's  production  of  686,000  long  tons  in 
the  L'nlted  States  produced  410,000. 
■e  the  war  the  United  States'  output 
about  300,000  tons  out  of  a  total  of 
000  for  the  annual  world  output, 
iierclal  slab  sine  Is  sometimes  Called 
tor,"  but  this  name  is  disappearing, 
principal  uses  are  in  making  galvan- 
Iron  (sheet  iron  coated  with  zinc  to 
tit  rusting)  and  as  a  constituent  of 
and  other  alloys. 

metal  Is  usually  recovered  from  the 
'  heating-  in  a  closed  retort  (preceded 
listing  off  sulphur  or  carbon  dioxide 
cessary)  with  coal  as  a  reducing 
so  that  the  oxide  Is  reduced  to 
and  the  latter  is  distilled  off  as 
and  collected  In  a  condenser  placed 
end  of  the  retort.  The  retort  fur- 
are  usually  gas-tired,  but  electric 
ng  la  also  carried  on  In  a  few  places 
power  Is  cheap.  Considerable  sine 
y  high  purity  is  now  produced  by 
■ctrolytlc  method.  The  oxidized  ore 
hod  with  dilute  sulphuric  acid  and 
suiting  zinc  sulphate  solution  elec- 
d  with  Insoluble  anodes.  A  part  of 
ntalned  zinc  Is  thus  plated  out  on 
thodes  and  sulphuric  acid  is  regen- 
in  the  electrolyte,  which  is  used 
for  leaching.  Certain  impurities 
are  dissolved  from  the  ore,  as  cop- 


ANOUES.— These    are    large    bars 
.'3    of    pure   alnc   used   as   anodes   in 

ytlc    and   electrogalvanlzlng  process- 

i  suspended  In  the  tank  from  lugs, 
op  of  the  anode.  These  are  anodes 
(oluble  type  and  are  eaten  away  or 
>aed  when  the  cells  or  processes 
iction,  the  cine  being  deposited  on 
terial     being   plated    or    electrogal- 


.ell   Co.,    2600   8.    Morgan 

m 

The,   Water   SL,   Plym- 

.  a'    Supply   Co.,    Inc.,    ■ 
St.,  New  York,  N.  Y. 


Illinois   Smelting  A  Refining  Co.,    410   N. 

Peoria    St..    Chicago,    111.    "XLNT." 
New    Jersey    Zinc    Co.,    The,    160    Front 

St.,  New  York.  N.  Y. 
Pacific  Metal  Works,  153-153  1st  St..  San 

Francisco,  Cal. 
SMITH    &    McCRORKEN,    INC.,    40T    E. 

18th  St.,   New  York,   N.   Y  . 
Tallman  Brass  &  Metal.  Ltd.,  Wilson  St., 

Hamilton.  Ont.,  Can. 
U.     S.     Electro     Galvanizing     Co.,      32-34 

Stockton  St..  Brooklyn.  N.  Y. 
Vulcan   Electric   Co..    339    S.   Los  Angeles 

St.,  Los  Angeles,  Cal.     "Vulcan." 
Wappler    Electric    Co.,    Inc..    162    Harris 

Ave.,   Long  Island  City,   N.    Y. 
ZINC    CHLORIDE.— Symbol    Zn  Cl.r    this 
is  one  of  the   common  zinc   salts  and  it  is 
used  for  electrical  purposes  In  some  types 
of  primary  batteries.     The  Leolanche  type 
cell    and    especially    Its    modification,     the 
dry  battery,  use  some  zinc  chloride  in  the 
electrolyte.     Zinc  chloride  Is  also  used  as 
a   wood   preservative   in   some   treatments 
of   poles,    cros earms,    pins.    etc. 
Manufacturers: 
arasseltl   Chemical   Co.,   The.   Cleveland, 

Ohio. 
Harsbaw,    Fuller  A   Goodwin   Co.,    Phila- 
delphia, Fa, 
Maillnckrodt  Chemical  Works.  St.   Louis. 

Mo. 
Merrlmac    Chemical    Co.,    148    State    St., 

New  Jersey  zinc  Co.,  The,  160  Front 
St.,  New  York,  N.  Y. 

Roes  aler  &  Hasslacher  Chemical  Co., 
100  William  St.,  New  York,  N.  Y. 

Sandoval  Zinc  Co..  410  N.  Peoria  SL, 
Chicago,    111. 

United  American  Metals  Corp.,  Brook- 
lyn, N.   Y. 

United  Zinc  Smelting  Corp.,  Moundsville, 
W.  Va. 

ZINC,  ELECTROLYTIC.  —  Electrolytic 
zinc  Is  now  being  produced  in  a  very  pure 
state    and    In    large    quantities.  In    the 

ErocesB  of  production  the  oxidized  ore  is 
(ached  with  diluted  sulphuric  acid,  giving 
zinc  sulphate.  The  zinc  sulphate  solution 
Is  purified  to  remove  copper,  Iron,  etc., 
and  It  Is  then  electrolyzed  by  using  in- 
soluble anodes,  part  of  the  zinc  being 
plated  out  on  the  cathodes.  The  elec- 
trolyte Is  largely  regenerated  Into  sulphur- 
ic acid  and  may  be  used  over  again. 
Manufacturers: 
American    Smelters    Securities    Co.,     201 

1st  St.,   San  Francisco,  Cal. 
Anaconda  Copper  Mining  Co.,   42  Broad- 
way,   New    York,    N.    Y.     "Anaconda 
Electric." 
Consolidated    Mining   A    Smelting   Co.    of 
Canada.   Ltd..    The,    Trail.    B.    C.   Can. 
"Trail.1 ' 
General    Platers'    Supply   Co.,    Inc..    489- 
49S  Broome  St.,  New  York,  N.  Y.    "G. 
P.   S." 
Illinois   Smelting   A    Refining  Co..   410  N. 
Peoria   St.,   Chicago,  111.    ,5XLNT." 

Mcintosh    battery    a    optical 

CO.,    228-233    N.    California    Ave.,    Chl- 

Pacmc  Metal  Works,  153-159  1st  St.,  San 

Francisco,  Cal. 
SMITH    A    McCRORKEN,    INC.,    40T    E. 

18th  St.,  New  York,  N.  Y. 
ZINC  PLATES,  ROD8,  SHEET,  ETC.— 
Zinc  plates,  rods  and  sheet  are  rolled  from 
zinc  Ingots  for  use  In  the  electrical  indus- 
try. The  plates  and  rods  are  used  for 
making  battery  sines  and  electrodes  of 
various  kinds  Sheet  zinc  is  widely  used 
for  making  the  cans  or  containers  for  dry 
batteries.  It  Is  also  used  in  other  places 
In  electrical  equipment,  where  its  corros- 
ion-resisting properties  are  of  advantage, 
such  as  for  metal  cylinders  of  washing 
machines.  Zinc  ingots  are  used  in  brass 
and  other  alloy  foundries  of  electrical 
manufacturing  plants  In  mixing  the  In- 
gredients of  brass,  certsln  bronzes,  etc. 
Manufacturers: 

Apollo  Metal  Works,  LaSaUe,  III.    "Apol- 
—  '"ekelilnc." 
Mfg.    C 

Mass. 

General  Platers'  Supply  Co.,  Inc..  489- 
493  Broome  St.,  New  York,  N.  Y.     "G. 

p.  a." 


Illinois  Smelting  A   Refining  Co..    410  N. 

-Peoria  St.,   Chicago,    111.     "XLNT." 
Matthieseen    A   Hegeler  Co.,   LaSalle,   111. 
New  Jersey  Zinc  Co.,  180  Front  St,.  New 

York,  N.  Y.    "Horse  Head." 
Pacific  Metal  Works,  153-159  1st  St.,  San 

Francisco,  Cal. 
Sandoval    Zinc    Co.,    410    N.    Peoria    St., 

Chicago,   III. 
SMITH    A    McCRORKEN,    INC..    407    E. 

18th  St.,  New  York,  N.  Y. 
Stlmpson     Co..     Edwin    B.,     TO    Franklin 

Ave.,  Brooklyn,  N.  Y. 
ZINC  SLABS.— Zinc  slabs  are  manufac- 
tured by  refiners  of  zinc  ore.  They  are 
merely  large  slabs  of  pure  zinc  furnished 
for  use  in  making  brass  or  for  the  manu- 
facture of  electrodes  for  galvanizing  proc- 
esses and  other  electrolytic  processes. 
They  are  also  used  for  rolling  into  sheet 
zinc  and  for  various  other  manufacturing 


Union    Smelting    A    Refining    Co..     Inc., 

Pulitzer  Bldg.,  New  York,  N.  Y. 
United    Smelting    A   Aluminum   Co..    183 


ZINCS,  BATTLRY.— Battery  zincs  are 
cast  in  forms  suited  for  use  In  primary 
batteries  of  various  kinds.  Some  of  these 
more  common  forms  are  the  crowfoot, 
cylinder,   round,   pencWor  rod,  star,  plate, 

etc.     There  are  all —  *   -'*—   -1-1 

forms  for  the  less 
mary  batteries. 

Manufacturers: 


Chicago,    HI. 

Bryant  Zinc  Co.,  600  Orleans  St,  Chi- 
cago, 111. 

Canadian  National  Carbon  Co..  Ltd., 
mil  crest  Park,  Toronto,  Ont.,  Can. 

Edes  Mfg.  Co..  The.  Water  St.,  Plym- 
outh, Mass. 

Grasselll  Chemical  Co.,  The,  Cleveland. 
Ohio.    "Franklin." 

Hungerford  Brass  A  Copper  Co..  U.  T., 
80  Lafayette  St..  New  York.  N.  Y. 
"Star  Brand." 

Illinois  Smelting  A  Refining  Co.,  410  N. 
Peoria  St.,  Chicago,  111.    TCLNT." 

Manhattan  Electrical  Supply  Co..  Inc.. 
IT  Park  PL.  New  York,  N.  Y. 

Matthieseen  A  Hegeler  Co.,    LaSalle,    III. 


New  Jersey  Zinc  Co..  180  Front  St.,  New 

York,  N.  Y.    "Horse  Head." 
Pacific  Metal  Works,  153-159  1st  St.,  San 

Francisco,  Cal. 


and  gages  of  zinc  for  flashlights  can  be 
furnished  In  sheet  or  ribbon  form,  and 
company  Is  equipped  to  cut  material 
to  any  special  size  required.  Zinc  cups 
furnished  in  any  size  and  gage  speci- 
fied. Solder  supplied  in  any  composi- 
tion required. — Adv. 
Walte  6  Bartlett  Mfg.  Co.,  53  Jackson 
Ave.,  Long  Island  City,  N.  Y. 


Mfg.  Co.,  Ill  W.  Washington  St.,  Chicago, 
111. 

ZINSSER  A  CO.,  WILLIAM.— New  York. 
N.  Y.  Manufacturers  of  insulating  varnish, 
shellacs  and  Healing  waxes.  President, 
William  H.  Zinsser:  treasurer.  Rudolph 
Zinsser.  Main  office,  186  William  St,  New 
York,   N.    Y.     Factories,  New  York,  N.  Y., 


ZOKUL  ELECTRIC  LAMP  DIVISION.. 
NATIONAL  LAMP  WORKS  OF  GEN- 
ERAL ELECTRIC  CO.— Cleveland,  Ohio. 
Manufacturer  of  carbon  lamps.  H.  C. 
Gordon,  general  manager. 
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Greater  availability  of  electfic  power  has  meant  more  elec- 
tric transportation,  with  its  economy,  speed,  safety,  and 
reliability 
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Electricity  Helps 

to  Haul  the  World 

Electricity  has  added  new  possibilities  to  all 
forms  of  transportation  and  become  an  almost 
universal  motive  power. 

Electric  railway  transportation  in  cities  has 
completely  replaced  the  horse-drawn  car 
within  the  memory  of  this  generation  and  be- 
come a  recognized  public  necessity.  It  has 
moved  homes  from  a  congested  area  to  the  dean, 
healthful  atmosphere  of  the  suburbs.  It  has 
transformed  undesirable  smoky  terminals  into 
flourishing  business  districts.  , 

Electrification  of  main  lines  has  not  only  in- 
creased the  comfort  and  dispatch  of  passenger 
travel,  but  where  steam  once  puffed  its  way 
over-  mountain  ranges  the  electric  locomotive 
pulls  heavier  loads  at  greater  speeds  and  adds 
economy  by  utilization  of  water  power. 

The  General  Electric  Company  has  contrib- 
uted to  every  phase  of  this  development 
producing  electrical  equipment  to  generate  and 
distribute  the  necessary  power;  increasing 
operating  economies  by  making  such  equipment 
automatic;  and  applying  that  power  to  make  it 
serve  all  traffic  requirements. 
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Making  Great  Ships 

into  Cruising  Cities 

With  the  same  aptitude  it  has  shown  on  land, 
electricity  has  plunged  into  the  solution  of  marine 
transportation  problems. 

The  success  of  G-E  electric  propulsion  ma- 
chinery on  the  U.  S.  Collier  "Jupiter,"  now  the 
"  Langley,"  paved  the  way  for  its  application  on 
the  U.  S.  S.  *'New  Mexico"  when  electric  drive 
for  large  vessels  became  a  fact.  Electric  pro- 
pulsion has  since  proved  successful  for  passen- 
ger vessels,  cargo  boats,  fire  boats  and  fishing 
trawlers  and  will  be  installed  on  new  navy  ves- 
sels requiring  180,000  h.  p.  each. 

The  generators  in  the  electric  ship  supply 
power  not  only  to  propel  it,  but  to  steer  it  and 
light  it,  to  hoist  and  lower  its  life  boats  and 
anchors,  and  to  load  and  unload  the  cargo. 
Moreover,  electricity  is  the  servant  in  the 
galley  and  laundry,  and  it  otherwise  provides 
the  comforts  of  home  for  the  men  on  board. 

So  that  the  ship  coming  into  port  today  is 
keeping  pace  with  the  best  the  world  has  in 
transportation  machinery  on  land.  The  General 
Electric  Company,  besides  building  pioneer  pro- 
pulsion machinery,  has  studied  for  more  than 
30  years  the  electrical  needs  on  shipboard  and 
developed  equipment  for  generating  and  utiliz- 
ing electric  power  for  auxiliaries  of  every  sort. 
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Electric  heat,  applicable  not  only  to  the  little  household 
appliance,  has  given  industries,  too,  better  ways  of  doing 
the  old  job 
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The  advantages  of  electrically  driven  machinery  for  me- 
chanical handling  wherever  materials  must  be  moved  have 
been  fully  demonstrated 


Making  One 

Do  the  Work  of  Many 

Less  than  fifty  years  ago,  ore  and  coal  were 
unloaded  from  boats  with  wheelbarrows.  To- 
day when  a  big  ship  docks  a  giant  power  quickly 
gets  under  way  to  clear  the  hold — electricity 
applied  to  material  handling  machines. 
A  modem  unloader  handles  ore  with  a  15-ton 
bucket.  Package  cargo  is  deposited  on  the  dock 
by  an  electric  hoist  and  distributed  to  the  ware- 
houses by  traveling  cranes,  conveyors,  electric 
trucks,  or  little  electric  trackless  trains. 
The  great  adaptability  of  electric  power  to 
handling  material  has  been  proved  by  its  success- 
ful application  alike  to  the  simplest  package  con- 
veyor and  to  car  unloaders  that  handle  100  tons 
at  a  time.  Automatic  control  has  simplified 
and  speeded  up  the  operation  of  the  most  mas- 
sive machinery,  eliminating  every  second  ot 
wasted  time. 

The  General  Electric  Company,  by  perfect- 
ing electrical  equipment  in  co-operation  with 
the  machinery  manufacturer,  has  extended  the 
possibilities  of  mechanical  handling.  In  thus 
helping  industries  confronted  with  such  tasks, 
it  performs  the  broader  service  of  making  it  easier 
to  have  the  world's  goods  laid  down  at  the  con- 
sumer's door. 
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Electrical  control  of  most  operations  powered  by  electricity 
has  proved  to  be  more  dependable  than  control  by  even  the 
most  skilled  and  careful  hands 


A  Mere  Touch 


Directs  Electricity 


Control  equipment  plays  a  part  as  important 
as  the  motor  itself  in  the  industrial  success  ot 
electricity.  The  ease  and  accuracy  of  operating 
machine  tools,  even  the  big  machines  such  as 
shown  here,  can  be  credited  largely  to  the  flex- 
ible, positive  control  of  electric  drive. 
Down  in  the  mine  the  hoist  operator  can  "jog" 
his  machine  a  fraction  of  an  inch  or  "race"  it 
at  full  speed.  The  trolley  car  is  equipped  to 
"speed  up"  at  a  maximum  rate,  and  the  electric 
locomotive  can  hold  back  its  train  on  the  moun- 
tain-side electrically.  Almost  all  motor-driven 
appliances  start  at  the  push  of  a  button,  run 
at  speeds  to  suit  the  work,  and  stop  with  the 
opening  of  a  switch,  all  by  virtue  of  important 
apparatus — the  control. 

Modem  engineering  has  made  electricity 
function  as  the  controlling  force  in  its  application 
until  "Do  it  automatically"  has  become  a  slogan, 
whether  it  be  in  the  control  of  an  electrified 
pump,  furnace,  or  sugar  mill. 
The  General  Electric  Company  has  gone  even 
further,  applying  these  principles  to  the  gener- 
ation and  distribution  of  power.  Complete  G-E 
automatic  station  control  equipment  is  now  op- 
erating in  more  than  100  stations  which  start 
up  and  shut  down  without  human  attendance. 
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The  chemical  industries,  supplying  almost  innumerable 
commodities,  reached  their  present  high  state  of  development 
largely  by  extensive  application  of  electric  power 


i  ne  cumulating  rorce 

in  Great  Industries 

Every  individual  is  dependent  for  his  daily  needs 
upon  the  great  family  of  chemical  industries, 
which,  out  of  minerals  from  the  earth  and  ele- 
ments of  the  air  produce  literally  hundreds  of 
the  commodities  of  life. 

In  these  industries  today  electricity  is  every. 
where — speeding  up  an  operation  or  making  a 
better  product.  Successful  application,  often 
with  automatic  control,  has  been  made  to  a  vast 
number  of  dissimilar  operations.  It  has  called 
for  the  specialized  engineering  facilities  of  the 
General  Electric  Company  cooperating  in  the  de- 
sign and  equipping  of  the  largest  plants,  which 
seem  to  have  grown  up  over  night. 


The  immense  developments  in  modem  applied 
chemistry  are  in  large  part  due  to  the  success  of 
electrical  energy  as  applied  to  chemical  processes 
— developments  which  would  not  have  been  pos- 
sible without  corresponding  developments  elec- 
trically, c 

And  yet  this  progress  has  only  begun.  Many 
chemical  processes  are  being  worked  out  which 
will  assume  large-scale  manufacturing  propor- 
tions in  a  few  years.  In  this  further  expansion 
the  electrical  engineer  will  undoubtedly  be  called 
upon  to  cooperate  with  the  chemist  as  he  has 
done  in  the  past. 
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Great  adaptability  of  electric  motors  and  ease  of  their  con- 
trol, even  in  thousands-of-horsepower  sizes,  have  made  them 
indispensable  for  heavy  jobs  in  the  steel  mill 
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machines  the  very  best  that  is  in  them,  and  the 
electrically  driven  machine  has  qualified  for  the 
hardest  jobs  of  all. 

In  the  making  of  steel  the  power  requirements 
are  many,  and  single  units  must  be  large.  In 
one  modern  plant  nearly  a  quarter  of  a  million 
horsepower  is  utilized  through  electric  motors 
alone.  Their  advantages  over  steam  and  hy- 
draulic power  have  been  demonstrated  in  opera- 
tion under  various  conditions. 
G-E  main  roll  motors  were  among  the  first 
in  the  field  and  present  G-E  installations  are 
among  the  largest  in  the  world.  For  these 
drives  the  General  Electric  Company  has  de- 
veloped the  Scherbius  system  of  control  to  a 
point  where  it  is  possible  to  regulate  the  induc- 
tion motor  above  as  well  as  below  its  synchron- 
ous speed,  affording  many  operating  advantages, 
while  decreasing  the  size  of  auxiliaries  and  in- 
creasing the  overall  efficiency. 
In  other  parts  of  the  modem  plant  G-E 
motors  and  control  shoulder  the  heavy  burdens 
just  as  faith  fully — unloading  ore  and  coal, 
operating  coke  ovens  and  steel,  furnaces,  and 
driving  plate  mills  and  auxiliaries. 
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The  modern  textile  mill  has  found  electrification  essential 
to  making  a  superior  product  and  assigns  an  electric  motor 
to  each  machine 


Where  Delicate  Work 

Requires  Intelligent  Power 

Among  the  machines  prominent  in  modern 
industry,  and  for  which  electric  drive  has  especial 
advantages,  is  the  loom.  On  it  are  produced  an 
enormous  variety  of  fabrics  for  utility,  comfort 
and  ornament,  ranging  from  the  heaviest  ducks 
and  carpets  through  woolen  and  worsted  goods 
to  the  finest  silks  and  laces. 
After  successfully  supplanting  the  steam 
engine  for  ginning  and  bleaching  processes, 
electric  power  has  continued  to  advance  step 
by  step  until  today  the  machinery  in  a  modern 
textile  mill  is  nearly  all  run  on  the  individual 
motor  principle 

Paralleling  the  development  of  electric  drive 
have  come  improvements  in  lighting  facilities, 
giving  each  department,  whether  it  be  combing, 
carding,  warping,  or  weaving,  the  illumination 
best  suited  for  the  particular  work. 
Throughout  the  textile  industry  G-E  motors 
and  control,  developed  especially  for  mill 
machinery,  have  increased  production.  In  close 
cooperation  with  mill  owners,  the  General  Elec- 
tric Company  has  met  each  new  problem, 
advising  as  to  the  utilization  of  water  power 
wherever  available,  and  supplying  complete 
electrical  equipment. 
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As  it  invaded  nearly  all  other  fields  of  endeavor,  electricity 
has  gone  into  the  forest  to  help  get  out  the  worlds  timber 
and  shape  it  for  man's  use 


More  Lumber 

from  Electrified  Mills 

In  the  old  days  the  lumberman's  only  help 
was  animal  power  or  the  force  of  running  water 
on  a  wheel.  Later  came  the  steam  engine,  but 
increased  demand  for  lumber  called  for  still 
cheaper,  safer,  and  more  rapid  methods.  Elec- 
tric power  answered  that  call. 
In  the  woods  today  logs  are  gathered  by  the 
electric  yarder  and  loader  which  drags  the  tree 
trunks  across  the  cutting  area  to  the  railroad 
and  loads  them  on  the  cars.  An  electric  loco- 
motive draws  the  log  train  down  to  the  stream 
or  all  the  way  to  the  mill  pend,  where  electric 
winches  pull  the  logs  up  on  the  dock  to  be  car- 
ried into  the  mill  on  an  electrically-driven  end- 
less chain. 

In  the  saw  mill  electric  drive  has  demon- 
strated its  supremacy  in  every  department, 
adding  efficiency  in  driving  the  log  hoists,  head 
saws,  transfers,  conveyors,  edgers,  slashers,  and 
resaws,  and'in  handling  and  stacking  the  finished 
products. 

The  General  Electric  Company  has  stimu- 
lated this  development  by  its  ability  to  supply 
and  coordinate  all  the  equipment  necessary  for 
a  complete  electrical  system,  thus  solving  the 
power  problems  of  the  lumber  plant. 
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With  electricity's  aid,  the  farmer  has  begun  to  realize 
greater  results  with  less  effort  and  to  enjoy  conveniences 
formerly  limited  to  city  life 


Into  the  Country— 

Helping  to  Produce 

The  progressive  farmer  finds  more  uses  for 
electricity  than  simply  to  start  and  light  his 
car.  He  sees  in  other  industries  the  significance 
of  electrification  and  uses  this  power  to  the  ut- 
most, either  generated  with  his  own  gas  engine 
or  obtained  from  the  nearest  electric  line  which 
supplies  his  neighborhood,  perhaps  runs  past 
his  door. 

Thus  electricity  is  reaching  out  to  help  the 
farmer.  Through  electric  motors  it  toils  from 
morning  till  night,  in  many  ways  taking  the 
place  of  a  hired  hand.  In  the  farm  home  elec- 
tricity is  the  "maid"  doing  the  cleaning,  washing, 
and  sewing,  and,  when  the  day  is  done,  the  elec- 
tric lamp  gives  the  evening  a  new  pleasure. 

The  broadest  use  of  electricity  on  the  farm 
is  dependent  on  the  availability  of  central 
station  power,  which  can  be  furnished  at  little 
cost,  besides  possessing  many  other  advantages. 

The  extent  of  rural  power  service  is  already 
another  tribute  to  the  work  of  the  General  Elec- 
tric Company.  In  producing  electrical  equip- 
men  to  generate,  transmit  and  control  electricity, 
as  well  as  that  to  make  it  toil  for  the  farmer,  this 
company  has  helped  to  enlarge  the  field  of  the 
central  station. 
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The  utility  of  a  manufacturing  organization  is  measured 
not  alone  by  its  ability  to  produce  but  also  by  service  to 
the  user  of  its  product 


How  G-E  Products 

Are  Made  Available 
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G-E  package    joodi — with 
the  orange  and  bine  label 


Contact  with  users  of  G-E  apparatus  is  main- 
tained through  a  network  of  sales  offices  embrac- 
ing tho  whole  country,  being  directed  from  the 
General  Office  at  Schenectady,  N.  Y.,  through  65 
branch  offices  comprising  8  districts,  each  with  its 
district  office  in  a  principal  city,  G-E  distributing 
jobbers  are  located  in  all  large  cities  at  home  and 
in  foreign  lands.  Warehouses,  conveniently  placed, 
insure  prompt  delivery  of  orders  from  sales  office 
or  jobber, 

Distribution  Through  Dealers 
G-5  motor  doalera  located  in  every  city  and  Urge 
town  are  headquarters  for  standard  motors  and 
motor  repair  service.  Merchandise  products — small 
electrical  devices,  usually  packaged — are  distributed 
through  the  jobber  to  electrical  supply  stores  every- 
where. 

Engineering  Service 

G-E  engineers  with  specialized  knowledge  are 
prepared  to  advise  in  the  proper  selection  of 
G-E  equipment  for  every  purpose. 

Co-operation  with  Manufacturers 

Manufacturers  of  machinery  receive  cordial  co- 
operation from  the  General  Electric  Company 
in  developing  the  electrical  features  of  their 
products.  Machinery  users  may  readily  obtain 
G-E  products  incorporated  in  electrically  driven 
machinery  by  specifying  "G-E"  when  the  equip- 
ment is  purchased. 
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Where  to  Get  G-E  Service — 

Quick  service  is  best  obtained  from  the  nearest  G-E 
sales  office,  distributing  jobber,  or  foreign  representative 
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The  Latest  Development  in  Clothes  Washers 

"SANITARY" 

Electric  Washing  Machine 

Jobbers  and  Dealers — here's  a  live  proposition  —  A  practical 
Clothes  Washing  Machine  that  is  contained  in  a  Laundry  Tub.  No 
fancy  case,  or  complicated  construction  to  make  it  costly  but  a  simple, 
substantial,  inexpensive  mechanism  which  can  be  quickly  inserted  in 
the  tub.  An  easily-sold,  low-priced  machine  that  washes  clothes  clean. 
We  furnish  the  machine  complete  with  the  tubs,  or  can  supply  the 
mechanism  separately  for  installation  where  homes  are  equipped  with 
standard  Laundry  Tubs. 


SIDE  ELEVATION 


Two  agitator  blades  of  Corrugated  Metal 
45*  angle,  lifts  clothes.  No  sharp  edge — can't 
tear  ctiH.es. 

Driving  shaft  of  agitator  operated  by  speed 
reduction  gear. 

Agitator  makes  80  complete  revolutions  a 
minute — forcing     water     through     meshes     of 


One-fifth  H.  P.  Motor  Direct  connected  to 
driving  shaft  by  worm  gear.  No  belts  to  break 
or  get  out  of  order. 

All  driving  mechanism  completely  enclosed 
in  metal  housing.  * 


Features — 

Absolutely  safe — No  parts  to  catch  clothes 
of  operator. 

Inside  front  surface  of  tub  corrugated. 

Wringer  operated  by  direct  contact  with 
gears  from  motor. 

Sectional  cover  permits  inserting  clothes 
while  motor  is  running. 

Mo  back-breaking  carrying  of  water  to  and 
from  machine. 

Two  types  of  machine — Complete  with  wash- 
ing and  rinsing  tubs — or  separate  mechanism 
for  homes  where  standard  tubs  are  installed. 

Also  see  description  under  Classification 
"Washing  Machines,  Clothes,  Electric,  House- 
hold, Special  Type." 


Write  or  wire  for  liberal  discounts  and  compute 
information  about  the  franchise  in  yjur  territory. 


Dexter-Reynolds  Mfg.  Co.,  Inc. 


128  North  Wells  Street 

Chicago,  Illinois 
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CUTLER- HAMMER 


Principal  Products 

Automatic  Motor  Control  Equipment. 

Auto -Transformer  Starter. 

Battery  Charging  Equipment. 

Brakes  (Electrically-Operated). 

Crane  Cab  Heaters. 

Crane  and  Hoist  Controllers. 

Dean  Valve  Control  (Motor-Operated). 

Elevator  Controllers. 

Farm  Lighting  Plant  Switches. 

Fire  Pump  Starters. 

Float  Switches. 

Generator  Field  Rheostats. 

Industrial  Heating  Appliances  for  all  Purposes. 

Lamp  Sockets  (660  Watts  capacity). 

Lifting  Magnets. 

Machine  Tool  Controllers. 

Magnetic  Clutches. 

Magnetic  Clutch -Brakes. 

Magnetic  Gear  Shift  for  Gasoline  Motor  Cars. 

Magnetic  Separators, 

Mine  Duty  Starters. 

Motor  Protective  Devices. 

Motor  Speed  Regulators. 

Motor  Starters. 

Moulded  Products. 

Phase    Failure    and     Phase     Reversal     Protective 
Device. 

Pressure  Controller  Speed  Regulators. 

Pressure  Regulators. 

Printing  Press  Controllers. 

Pump  and  Compressor  Starters  and  Controllers. 

Push  Switches  and  Wiring  Devices. 

Remote  Control  for  Valves, 

Resistance  Units.  i 

Safety  Limit  Stop  for  Cranes. 

Seventy -Fifty  Switch. 

Soldering. Irons  (Electric). 

Space   Heaters   (Electric). 

Steel  Mill  Control  Apparatus. 

Switches  (Float-Operated). 

Switches  (Remote  Control). 

Theatre  Dimmers. 

Thomas  Meters  for  Measuring  Gas  in  Quantities. 

Thomas  Recording  Gas  Calorimeter. 


Offices  and  Agents 

New  York 50  Church  St. 

Pittsburgh Farmers  Bank  Bldg. 

Philadelphia Commonwealth   Bldg. 

Cincinnati Dixie  Terminal  Bldg. 

Chicago 323  No.   Michigan  Ave. 

Cleveland Guardian    Bldg. 

Boston Columbian  Life  Bldg. 

Detroit Kresge    Bldg. 

St.  Louis Railway  Exchange  Bldg. 

■    ■  ■ 

Selling  Agents 

H.  B.  Squires  Co.,  San  Francisco,  583  Howard  St. 

Los  Angeles:  308  East  Third  St. 

Seattle:  552  First  Ave.,  So. 
General  Machinery  Co.,  Birmingham,  Brown  Marx 

Bldg. 
H.  L.  Vaughan,  Denver :  536  U.  S.  Nat'l  Bank  Bldg. 
L.  Brandenburger,  Salt  Lake  City,  59  W.  Broadway. 
The  Northern  Electric  Co.,  Ltd.,  Montreal,  Canada. 
Igranic   Electric   Co.,   Ltd.,    Bedford   and   London. 

England. 


More  detailed  information  on  the  various 
types  of  C-H  Products  will  be  found  in  the 
sections  of  this  book,  arranged  in  alphabet- 
ical order. 

For  more  complete  information  concerning 
any  of  these,  write  to  the  office  or  agent 
nearest  you. 


THE  CUTLER-HAMMER  MFG.  CO. 

WORKS:    MILWAUKEE  AND  NEW  YORK 
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C-B    BoUetli 


Vnfid    In    Connection    With    I 
run  and  Pomp  Motors. 
Outfit.  Supply  Air  and  OH  to  Oil  Barnlni 


CUTLER- HAMMER 

Motor  Controllers 

What  These  Two  Words  Cover 

Motor  Controllers  as  made  by 
The  Cutler-Hammer  Mfg.  Co., 
first  meant  the  small  starting 
boxes  or  rheostats  used  when  the 
first  commercial  applications  of 
electric  motors  were  made  in  the 
last  century. 

With  the  development  of  motors  and 
the  desire  to  apply  electric  motor  drives 
to  machines,  fans,  pumps,  elevators,  print- 
ing presses,  cranes  and  hoists,  conveyors 
and  other  material  handling  equipment 
means  for  getting  the  motors  started 
properly- — methods  of  safeguarding  ma- 
chinery and  men — the  ability  of  regulat- 
ing the  speed,  gradual  stopping,  revers- 
ing, etc.,  were  sought  after. 

It  has  been  the  privilege  of  Cutler- 
Hammer  engineers  to  work  with  motor 
and  machinery  builder*  and  develop  con- 
trol apparatus  and  systems  to  help  make 
motor  drive  successful  and  to  widen  the 
field  of  the  electric  motor. 

In  many  industries  special  lines  were 
required,  as  in  the  steel  plant,  rubber  mill, 
machine  shop,  newspaper  and  printing 
plant.     Many  types  of  C-H  Automatic 

The  Cutler-Hammer  Mfg.  Co. 

Works:  Milwaukee  and  New  York 


D-H  AbumdMIg  Starter  v 

Hllht  or  Starlp.)    Which 
Hjdraulln  Klevati 


a  Regulator  (to 


1  Antorotitle   Control  Board  I 
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Two    Automatic 

Uied   on   Motor* 


One    IS 

Drivln*    Flioth— 
Flnlahlaff  Mat* 


CUTLER-HAMMER 

.  Starters  and  Control  Systems  looked  upon 
.U  first  as  special,  have  been  standardized 
in  many  forms  for  use  with  both  direct 
(CUJKent  and  alternating  current  motors. 

A  Saving  to  the  User, 

In  feet,  for  about  three  decades  infor- 
manam,  data  on  teste  and  applications,  and 
ideas  sn  the  control  of  electric  motors 
have  bea>  acfluwulated  in  our  files  to  the 
extent  that  infojiniatiqn  on  practically  any 
problem  can  oaw  Ifae  quickly  checked  up. 
C-H  lines  have  ibssn  so  developed  that 
while  the  arrangement  ,of  standard  appa- 
ratus may  have  to  be  altered  sometimes, 
the  expense  of  special  controllers  is  prac* 
tically  eliminated. 

In  many  plants  today,  however,  big  sav- 
"il^S  'n  operation,  greater  safety,  insur- 
r  amje  against  damage,  and  the  release-of 
<  workmen  can  be  made  possible  by  a  study 
f  of  the  motor-driven  machinery  and  appli- 
cation of  C-H  Automatic  Control  used  in 
cconnection   with   various    Limit    Stops, 

Reversing  Switches,   Float  or  Pressure 

Switches  and  Push  Button  Stations. 

Engineers  in  any  of  the  Cutler-Ham- 
mer District  Offices  are  available  at  all 
times  for  consultation  purposes.  A  re- 
quest sent  to  the  office  nearest  you  will 
bring  a  man  to  you  and  entails  no  obliga- 
tions. 


r  "8.H:  SLHUK 


«t  tjle  four  An  In  mi 
cwvrr  Ore  Bridie, 
of  the  Oiwmtnr'i  Oi 


Ballr    Operated    Open    Hearth    Floor 

howfiu  Two   of  the  C-H   Control   FaaeU 
Kqalpment  In  the  Plant  of  the  Sharon  t 

Company,     Lowellvllle,    Onto. 


reed*™   t 
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Works :  Milwaukee  and  New  York 
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CUTLER- HAMMER 

Magnet  and  Clutch  Department  Products 

Lifting  Magnets 

Wherever  steel  and  iron  are  handled  either  in  the  raw 
material  form,  or  as  finished  castings,  structural  pieces, 
plates,  rails,  or  as  scrap,  Cutler-Hammer  Lifting  Mag- 
nets, because  of  their  higher  continuous  lifting  capac- 
ities, have  been  put  to  work. 

The  most  common  type  is  the  circular  magnet  made 
in  standard  sizes  of  24,  36,  43,  52  and  60-inch  diameter. 
For  special  plates,  pipe,  etc.,  rectangular  magnets  often 
c-h  DM.  to.  Lin..  «,■=„,.         used  in  pairs  are  finding  a  constantly  increasing  field. 

Magnetic  Clutches 

The  C-H  Magnetic  Clutch  may  be  en- 
gaged and  disengaged  by  means  of  a  push 
button  control  station.  They  have  been  the 
means  of  increasing  the  application  of 
synchronous  motors,  by  allowing  them  to 

be  started  without  load,  the  Clutch  later  connecting  the 
motor  to  the  shaft.  The  increased  power  factor  result- 
ing from  the  use  of  these  motors  makes  available 
power  otherwise  lost.  Used  in  combination  with  a  mag- 
netic brake  they  have  become  standard  safety  equipment 
on  rubber  mill  drives,  instant  stopping  of  the  rolls  being 
possible  in  case  of  accident.  r.H  MarBrtie  elates  ced  wiu,  Br«in».  Motor. 


Electrically  Operated  Brakes 


Brakes,  Electrically  Operated,  are  made  for  use  on  both 
direct  current  and  alternating  current  circuits,  known  as 

C-H  Type  M  and  Type  RS  respectively.  These  are  particularly  used  with 
such  motor-driven  equipment  as  elevators,  hoists,  conveyors,  etc.  Disc  type 
brakes,   used   to  a   great  extent  on  battleships  and  cruisers,   and   solenoid 

s  operated   hand  brakes  are  also  made.     The   latter  are   used   in  connection 

operated  Brake.  with  Magnetic  Clutches. 


Magnetic  Separator  Pulleys 


These  are  employed  to  take  out  stray  iron  or  steel 
pieces  from  material  which  is  to  be  crushed  and  thus 

prevent  costly  damage  to  crushing  and  pulverizing  machines.  They 
are  used  in  36  industries,  as  the  cement  plant,  powdered  fuel  plants, 
linoleum  factories,  glass  plants,  mines,  gypsum  mills,  fertilizer  plants, 
wood  pulp  mills,  etc.,  etc. 
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CUTLER- HAMMER 


C-H  AttMhnent 


Switch  and  Specialty  Depart- 
ment Products 

The  well-known  Pendent  Switches, 
Automobile  Lighting  Switches,  Attach- 
ment Plugs,  Receptacles,  Sockets,  Snap 
Switches  that  carry  the  C-H  monogram 
and  the  still  better  known  C-H  Seventy- 
Fifty  Switch  are  the  chief  products  of 
this  growing  department. 

The  70-50  Switch  has  probably  be- 
come the  most  popular  device  on  the 
market  because  of  the  convenience 
provided  in  the  use  of  electric  toasters, 
irons,  table  stoves,  and  portable  motor- 
driven  appliances. 

These  switches  and  special- 
ties are  carried  by  Electrical 
Jobbers  and  Dealers  in  all  parts 
of  the  country. 


0 


J'entlont  Switch 


C-H  MOULDED  PRODUCTS 

Thermoplax  Pyroplax 

Thermoplax  is  a  heat-resisting  material  which 
may  be  moulded  into  various  forms  and  shapes 
such  as  are  used  in  the  manufacture  of  many 
electrical  devices,  radiator  caps,  knobs  and  handles,  etc. 

Pyroplax  is  a  fire-resisting  material  used  where  higher 
temperatures  are  encountered,  or  where  the  effects  of 
weather  or  water  must  be  withstood. 

Savings  can  be  made  through  the  use  of  C-H  Moulded 
Material  because  holes,  depressions,  metal  inserts  may  be 
moulded  in  place,  thus  saving  later  work.  Also  any  form 
of  letter,  trade  mark,  or  figure  is  easily  formed  during  the 
moulding  process. 
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CUTLER- HAMMER 


Industrial  Heating  Equipment 


C-H  Bleetrlu  Spare  H**t«. 


C-H  Electric  Bolderln|-  Iron. 


I  Rlrrtrtc  Chocolate  War 


The  best  known  of  the  standard  C-H 
Appliances  are  the  Space  Heater  (Two 
Feet  of  Electrical  Heat),  Soldering  Iron, 
Chocolate  Warmer,  Metal  Melting 
Pots,  and  Immersion  Type  Water 
Heaters.  Various  kinds  of  conduction 
heaters  are  made  for  application  to  dif- 
ferent types  of  machinery,  such  as  pack- 
age sealing  machines,  embossing  heads, 
ironing  machines,  washing  ma- 
chines and  others. 

The  C-H  Industrial  Electric 
Heating  Department  is  ready 
to  give  attention  to  problems  of 

this  nature. 


Battery  Charging  Equipment 

This  apparatus  is  built  in  — 

several  types  for  the  charg- 
ing of  industrial  trucks, 
street  vehicles,  and  battery 
locomotives.  C-H  Charg- 
ing Equipment  is  designed 
on  the  unit  idea  so  that  rheo- 
stats for  a  few  or  many 
trucks  can  be  assembled 
depending  on  requirements. 
Addition  may  be  readily 
made  and  therefore  future 
extension  to  fleets  of  trucks 
does  not  mean  a  complete 
rearrangement  of  charging 
equipment 

High  grade  design  and  construc- 
tion are  adhered  to  because  of  the 
importance  of  properly  charging 
batteries  and  maintaining  their  use- 
fulness. 

Publication   830  will   be   sent  on   request. 


Six     Batter;     Char»ln« 
I  til*  Coiriul  Cot- 


I     Panel    or    Paw    Battery 

lilli  of  Ui*  Modlflrd  CoulaM 
Potential  Type. 
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BENJAMIN  REFLECTORS  and  FIXTURES 

SOCKETS  ARE  NATIONAL  ELECTRICAL  CODE  STANDARD 


■hallow  Bowl  Beflector  Socket 


Benjamin  Reflector  Socket)  ind  Reflector 
Unite  cover  every  industrial  lighting  re- 
quirement both  from  the  standpoints  of 
ulilitjr  and  acientlfic  design.  They  are  easy 
to  Inatall  and  the  maintenance  co«  under 
molt  condition!  la  comparatively  lav/. 

Elliptical   Ancle  Reflector   far 
Signboard  Ltn-bcloa- 

Wall  Bracket  Wmllirrprouf    r" 


Jowl  Beflector  Socket 


The  reflectors  are  porcelain  enameled  by 

tic  ally  one  piece  of  material  with  the 
strength  of  steel  and  the  bard,  everlasting 
■urface  of  flint  or  granite. 


The  ) 


Socket  1104  Supporting  nttlna- 
Willi  Btem  Added 


Dome  Beflector   Unit 


Deep  Bowl  Beflector 


I 


Cluster  Flxtore 


Ceiling  Dnlt  with  Shade 


Store  Lighting  Halt 


Vaporproof  Fixture  with  I 


with  Guard 
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BENJAMIN  ELECTRIC  MFG.  CO. 

Factories:  Chicago  and  Desplaines,  Ill- 
Salt)  and  Distribution  Offices: 
NEW  YORK  CHICAGO  SAN  FRANCISCO 


M  on  tr  eal— Toronto  — Winnipeg 


BEN/AMJ  N 


The  Benjamin   Electric,   I 
London,    England 
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Benjamin-Starrett  Panel  Boards  and  Cabinets 

NATIONAL  ELECTRICAL  CODE  STANDARD 

Standardized  Panels 


Front   VI*  w 


SLowlnn  Partial  Assembly  of  a  Standardised  Pant 


Standardized  panel*  are  constructed  from  itandard  panel  unit* 
which  are  made  under  modern  factory  methods,  i.  e.,  with  efficient 
machinery  and  on  a  production  basis.  The  finished  article  has  all 
the  neatness,  accuracy  of  measurement  -and  finished  appearance 
characteristic  of  the  machine  made  product- 
Panels  with  cabinet*  are  assembled  at  the  factory  immediately 
upon  receipt  of  order*  ao  that  delay*  formerly  incident  to  filling 
order*  for  panel  equipment  have  been  done  away  with. 


unusually    simple   and   ne» 


cabinet*  are  now  capable  ol  be 

In  securing  thl*  standardise 

idvsntiige  that   might   be   aecm 
ih rough    the   most   rigid    spec!  lb 

Stock    Panels 


>nt  Dosd  Front 

Standardised  Panola  in  Cabinets 


Panel  Cat  Outs 


obtni 


The  line  of  Stock  Panel  Board*  was 
veloped  a*  a  result  of  a  well  recog- 
ced  need  and  considerable  demand 
r  Dane  I  equipment  that  might  be 
:d     from     stock     without     delay. 

e*e  panel*  with  cabinet*  are  carried 

stock  by  jobbers. 


The  dead  front  residence  type  wa* 
designed  to  meet  a  growing  demand 
for  a  positively  safe  residence  panel 
for  the  protection  of  those,  who,  hav- 
ing little  or  no  knowledge  of  electrical 
equipment,  fear  to  change  a  fuse  or 
throw  a  switch. 


Benjamin-S  t  a  r  r  e  1 1 
Panel  Cut-outs  take  the 
place  of  porcelain 
block*  and  vastly  im- 
prove the  job,  at  the 
■me  time  reducing  in- 
stallation ■  cost*. 


Write  for  Catalog   of  Benjamin-Starrett   Pane!   Board* 
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BENJAMIN  ELECTRICAL  SPECIALTIES 
AND  WIRING  DEVICES 


Adjustable  Fine 


• 


NATIONAL  ELECTRICAL  CODE  STANDARD 


A       ~* 


A 


A  "Benco"  sachet 

▼  Shoolm  Method  of 

"Hen™"  Boehet  Fall  Attaehlmj  Bbade- 

Chaln  Tjpe  balder 


Adjustable  Stand 
ljunn  Cluster 


* 

Ancle  ('W>  Sachet 


fi 


Twin  Socket 


Copper  Cap  Porcelain 


rtllQ  Receptacle 


Ootlet  Bo  I  Cover 
with  Sbadebolder 


Separable  Flo* 
with  Convertible 


Wall  Receptacle 


Hand  Portable  Lam] 


Keeeptarle  with  Box  Core 


Write  for  Complete  Catalog 
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BENJAMIN  MARINE  LIGHTING  and 
SIGNALLING  APPARATUS 


NATIONAL  ELECTRICAL  CODE  STANDARD 


t 


4 


Heyleee    Two    rale    Receptacle  8wt*el    Attaehina-    I 


^"te  Vf*1    A?*!*  **"•  Ker  w"»"  Junction     Box     True  SeDarabla      T  w 

Bulkhead  or  Wall  Ttabt  Hand  Pert-  Water  Tleht  Deck  or  rXwater  ill* 

Fixture  ahL,    with   Hoard  Bulkhead    Xlxtore.  i™_n>H-ru,. 


Water  Tlerht  Drop 


U  4 


wild  Water  Tliht 
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Paranite  Rubber  Covered  Wires  and  Cables 
More  than  Code  Requires 

For  Underground,  Aerial,  Submarine  and  Inside  Use 
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^IPARANITE  - 

Paranite  Rubber  Covered  Wires  and  Cables, 
More  Than  Code  Requires 

For  Underground,  Aerial,  Submarine  and  Inside  Use 


CONSTRICTION  "B" 


FIXTURE  WIRE.     STRANDED 


FLEXIBLE  CABLES.     CIRCULAR  MIL.  SIZES 


TRIPLE  BRAID 


Telephone,  Telegraph  and  Fire  Alarm  Cables 
Lamp  Cords, Portable  Cords  and  Ignition  Cables 

Indiana  Rubber  and  Insulated  Wire  Co. 

Faotory  and  General  Olfioes,  JONESBORO,  IND. 


Chicago  Offices:  210  S.  Desplalnes  St. 
New  York  Offices:  63  Vesey  St. 


,  Google 
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IF  IT'S    LP  ^^  Iv  ^^  Rl   1      I       [aC      irS  RIGHT 

Paranlte  Rubber  Covered  Wires  and  Cables.    More  than  Code  Requires 
For  Underground,  Aerial,  Submarine  and  Inside  Use 


ELEVATOR  LIGHTING  CABLE 
With  2  Steal  Supporting  Strand* — (Type  "P.WP.") 


PACKINGHOUSE  CORD   (Typ*  "PK.WP.") 

together  with  Jute  >nii  flnlehed  with  two  weather 


CONCENTRIC  MINING  MACHINE  CABLE 

CONBTBtTCTION  "A" 

The   center    la   flexible    strand.    Insulated     ...    ..    _ 

'.hail  code  standard.     Thin  hi  finished  with  a  tups  and  a  braid. 
•  are  placed  "no  wirea,  equi"  "-  


GATHERING  LOCOMOTIVE  CABLE 
Tap*  and  Braid 


THEATER  OR  STAGE  CABLE  <Typa  "T") 
Made    up    o[   two    flexible    conaucton.    rubber    inaulated,    t 
nd  twlated  together  with  lute  and  Unlahed  with  two " 


ELEVATOR  CONTROL  CABLES 


Styla  D 
HEATER  CORD 


CAR  WIRE.     7-WIRE  STRAND 

The  Brum   !■  covered   before    Innulminn   with    n    wrap    of  rotton 
thlekneei.     The  flolah  la  either  SINOLB. 


NEW   CODE  FLEXIBLE  CONDUCTORS 
r  Cord.  (Tjp«  "C JL") 


together    and   aatura 


i   rubber    Insula t 


CAR  WIRE.    49-WIRE  STRAND 


Telephone,  Telegraph  and   Ftre  Alarm  Cables,  Lamp  Cords, 
Portable  Cords  and  Ignition  Cables 

Indiana  Rubber  and  Insulated  Wire  Co. 

Factory  and  General  Offices,  JONESBORO,  IND. 

Chicago  Office* :  210  S.  Deaplalnaa  St.  Now  York  Ollloea:  SS  Voaey  St. 
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PARANITE 


IF  IT'S 


IT'S  RIGHT 


Paranlte  Rubber  Covered  Wires  and  Cables 

More  Than  Code  Requires 

For  Underground,  Aerial,  Submarine  and  Inside  Use 


Duplex     Conductor*.       Solid 


REINFORCED  PORTABLE  CORD  (Typo  "P"  8) 

«|  Hada  up  of  two  condnclon  flexible  new  code  lamp  cord  twlated. 
covered  with  a  belt  at  rubber  ul  then  covered  with  *  glazed 
.cotton   braid. 


Three  Conductor*.      Solid 


SPECIAL  REINFORCED  PORTABLE  CORD  (Typo  "P.  S."> 

Medr     —     -■     — -     * 

with  1 


Throe  Conductors.      Stranded 


""  Plain   (No  Braid)  Pot  Head  Wire* 

Conductors  era  loft  drawn  Tinned  Copper  rubber  Ln.u 
•  (No  bnld)i  one  conductor  black  rubber,  one  condu 


LEAD  ENCASED  CABLES 
Single    Conductor.      Stranded 


..      led     Capper    

.ted  with  a  weatherprnor  n 

■  a  raised  tracer  to  dlitlniuleh  li 


:i  Flam  a  Proof  C 


Telephone,]   Telegraph]    and}  Fire    Alarm'  Cables        . 
Lamp]  Cords,  Portable  Cords  and  Ignition  Cables 

Indiana  Rubber  and  Insulated  Wire  Co. 

Factory  and  General  Offfioes,  JONESBORO,  IND. 
Chicago  Offloes:  210  S.  Desplalnes  St. 
New  York  Offices :  63  Vesey  St. 
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PARANITE 

Paranlte  Rubber  Covered  Wire  and  Cables 
More  Than  Code  Requires 

For  Undergroundv  Aerial,  Submarine  and  Inside  Use 


PEERLESS  AUTO  CABLE 

Pwsrleu  Primary  Cubic 
ars   mads   up  Wltb    BARB    Copper   Wires,    insulated 
covered  with  ONE  BROWN  BRAID  with  TH1AOW 


STARTING  CABLE 


IRON  TELEPHONE  DROP  WIRE 

Conductor!    are    Iron    Telephone    Wire    rubber    inaulmted,    braided 
and  twitted,  aaturated   with  a  weatherproof  compound,   wax  nnlah. 


PRIMARY  CABLE 

Tinned  copper  wlrea  are  uaed  Insulated  with  New  Code  Rubber, 
covered  with  TWO  BROWN  BRAIDS  with  RED  TRACDR,  anil 
nnlehsd  with  several  coaU  of  Bnamel  Varniah.  baked  on. 


LEAD  ENCASED  TELEPHONE  CABLES 


Telephone,  Telegraph   and   Fire  Alarm  Cables 
Lamp  Cords,  Portable  Cords  and  Ignition  Cables 

Indiana  Rubber  and  Insulated  Wire  Co. 

Factory  and  General  Offices,  JONESBORO,  IND. 
Chicago  Offices:    210  S.  Despiaines  St. 
New  York  Offices:  63  Vesey  St. 
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American  Steel  &  Wire  Co. 


Principal  Sales  Offices 


CHICAGO 


;  york,  M 

CUSTER.  • 


■  So.  La  Salle  Street 

. ,  N  Chutcb  Street 

WORCESTER,  M  Gmve  Strut 
BOSTON,  ln»  Franklin  Stmt 
CLEVELAND,  Wnln  Riuni  BuildU, 

Pittsburgh,  Friak  Buiidim 

BALTIMORE,  SZ  So.  Charlea  Street 
BUFFALO,  m  WhUdiIdd  Stmt  ' 
CINCINNATI,  Union  Truat  Buildbx 
DETROIT,  Foot  of  Flrat  Stroot 
PHILADELPHIA,  WloUner  BulUlna 
ST.  LOUIS,  l.ibertr  Central  Truat  Company  Buiidim 
WILKES-BARRE,  FA,  Minor*  Bunk  Building- 
MONTREAL,  Book  of  Ottawa  Building 
BIRMINGHAM,  ALA.,   Brown-Marx  Building 


Bare  Copper  and  Copper  Trolley  Wire 


Grooved— '■American    Standard"    Trolley    Wire.      Sine    Run 
from   4/0   to   1/0  B   A   8   Cause. 

Reliance  Weatherproof  and  Slow  Burning  Wire 


ST.    PAUL- MINNEAPOLIS,    Pionaar    Buiidim,    St. 

Paul  j  ^ 

KANSAS  CITY,  411  Grand  Avcnua 
OKLAHOMA  CITY,  Flrat  National  Bank  Building 
DENVER.  COLO,  Flrat  National  Bank  Buiidim 
SALT  LAKE  CITY.  UTAH,  Walkor  Bank  Building 
UNITED  STATES  STEEL  PRODUCTS  CO, 

itatJvaa,    Now   York,   M    Church 


Pacific  Coai  i  Dapt,  San  Fra 


Now    .Orloana,     La,     Malum 


Armunciator  and  Office  Wire 


I   Battery   Circuit,  fc 


I    Varying    Prom    No.    14    to    NO.    to 
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American  Steel  &  Wire  Go. 


Aroerkore  Rubber-Covered  Wire 

National  necii-tcal  Code  Standard 


Inside  or  Bub-Station  Wire.     Conductors,  Nt..  1 

b  of  Soft  Drawn  Tinned  Cooper  luulated  to  a  I 

.     Over  Rubber.    Covered    with   a    Single    Hard    Ole.ed    Cotton 


id.  Insulated  With  Code  Thlckneu  of  Vn1i.nl 
ered  with  a  Cotton  Brain  and  Saturated  With 
f  Compound. 


o  Lamp-Cord  Conductor!  Twlated  Into  Fain,  Interatlcea  of 
h  are  Filled  With  Jute  Lateral*  to  Make  the  Whole  Crlin- 
.      ..,   mt„   — aflM  0»er  With  Two   Heavy  Cotton  Bralda 


I   Weather  proofed. 


Weatherproof  Compound  Wai  Flnlati 


^^^Wogle 
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American  Steel  &  Wire  Co. 


Special  Power  and  Lighting 
Cables 


Park  and  Suburban 
Constructions 

Rubber.   I.MM1  and  Armored  with  Flat  Steel  Tapea  Asphalted 


Jute  on  Ontalde. 


# 


Hingis    Conductor    made   a*    follow*:      Stranded    Copper    t 
Steel  Tape  With   Jute  Over  all. 


No.   »  B  4  8  Qanae  Solid  Three  Conductor,  paper  or  Car. 


Lead   Over  all,   then  Jute,   PI  re 


Lamp  and  Portable  Cords 


Two    Conductor   Subr 


(ultlple  Conductor  Rub 


™ 
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American  Steel  &  Wire  Co. 


Automobile  Ignition,  Lighting 
and  Starting  Cables 


lie  service,  but  alia  the  unusual  physical  condition*  tl 
untered,  such  a*  heat,  oil,  etc. 


style   BR  Plain   Rubber  Ignition   Cable 


mured    L If h line 


Style  GAJW — Two  Conductor  Cambric  Armored  Lighting  Cab 


Style  C  8— Cambric   end  Braided  Starter  Cable. 


Style    RSiw    Braided    Lighting    Cable. 


Style  RS]W— Three  Conductor  Braided  Lmhiing  Cable. 


Style   B-B— Rubber   Cambric  and   Braided   Lighting  Cable. 


Rail  Bonds 


W.  &  M.  Telephone  and 
Telegraph  Wire 


Style  RB— Braided  Ignition   Cable. 


There  are  three  atandarda  of  extra  galvanized   telephone  and 

<E.  B.  B.)  "Beet  Beet"  IB.  B.)  and  "Steel"."  They  are  uniform 
Id  quality,  pure,  tough  and  pliable.  B.  B.  B.  standard  atande 
highest    In    conductivity   of   any   telegraph    wire   with    a   weight 

graph  companies  and  In  railway  telegraph  service.     B.  B.  grade 


Dig  tzc.d  by 


Wm 
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1  HE    accom- 
panying map  shows 
how  the  nation-wide 
distribution    of   the 
Western  Electric 
Company  places 
complete     wholesale 
slocks   of    Habir- 
skaw   wires    and 
cables    at    the   dis- 
posal of  the   trade, 
throughout   the  en- 
tire  United  States. 

Western   Electric 
materials,    appara- 
tus and  appliances 
are  all  as  standard 
as  Habirskaw  and 
are  as  readily  ac- 
cessible. 

n         i 

Habirshaw  Insulated  Wire-Plus 

HABIRS  HAW 

For  more  than  thirty  yeart— pract  icully  from  the  bc«ru-                    aT/F0VCW.        *^V 
■ina  of  the  dcetrical  mdiMtry— Habtnhiw  lawlated  Wire  hM                                                              ^ 
been  accepted  ••  m  •tandurd  of  quality  all  over  the  World. 

II              1 

T  TABIRSHAW  success  began  and  continues  in  the 
1  1  making  of  good  wire.  Upon  the  sound  foundation 
M     JL    of  a   "quality    first"    policy,   an   engineering  and 

manufacturing   organization    was  built  which   could  assure        j 

progress  in  quality  and  a  direct  answer  to  every  wire  need  of 

the  electrical  industry. 

NATIONAL   advertising   and  merchandising,   not  by   de- 
structive competitive  sales  tactics,   but  through  sincere  co- 
operation  with   architects,   electrical   engineers,   contractors 
and  dealers,  and  central  station  organizations  everywhere, 
cultivated  a  broad  and  stable  market. 
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Western  Electric  Companys  Service 


T/HIS  map  is  a  graphic  representation  of  the 
national  marketing  of  Habirshaw  insulated  wire, 
through  the  branches  and  sub-branches  of  the 
Western  Electric  Company.  Every  important 
center  in  the  United  States  is  brought  into  touch 
with  ample  reserve  stocks  of  Habirshaw  wire  by 
this  wide-spread  and  efficient  service  of  ware- 
housing and  distribution. 
•    -,_  KEYTOMAP 

Vu  'Location  of  Western  Electric  bona. 

■      Indicate!  boun  carryinii  complete  stocks  of  Habiiihaw 
-O-  wire  exclusively  and  in  which  ■  Hnbimhaw  mica  service 
representative  is  located. 
•  Kcpreaoits  bouse*  carryini  cornplctn  nockl  of  H«bir- 


be  obtained, 

when  Habtnbaw  lym 

house*  cssry  Habiishaw  wi 

->->->  Broken  line  tit.  in  houses  1 

to,  stock  houses  suppl; 


sub-branch  with  its  branch  house— 
■  ive  in  located.     All  then 
earnariveiy. 
t  currying  Mock  to  Habir- 


The  Western  Electric  Company  sells  to  dealers, 
contractors,  and  centra  1  stations  everywhere,  electric 
material  of  standard  quality. 

Habirshaw  wire  may  be  secured  on  request  in  any 
Western  Electric  house,  but  is  carried  in  stock  in  the 
following  Branch  Houses: 


Insulated  Wire  &  Cable 


the  test  of  time  * 


\         HtMnhtw  Win  Distributed 
//i>orr*hau>£7<ctrie  Cable  Co.      (      Wnttrn  Ete* 

I  OOeaa  In  All  Principal 

*;■  a°Wg  Vj^»h^.r>mbcjc»nii_Fiper---3«ti)r 


AND  now  that  market  is  everywhere  brought  into  touch 
with  Habirshaw  through  the  great  organization  of  the 
Western  Electric  Company.  The  warehousing  and  dis- 
tributing service  of  Western  Electric  Company  is  national  in 
extent  and  renders  an  economical  electrical  equipment  ser- 
vice unequalled  in  America  today. 

A  HIGH-STANDARD  product,  such  as  Habirshaw  wire, 
adds  appreciably  to  the  value  of  Western  Electric  Company's 
service — and,  too,  Western  Electric  Service  is  an  invaluable 
supplement  to  the  excellence  of  Habirshaw  wire! 


Habirshaw 

advertising  will  be 
constantly  expanded 
to  keep  in  touch 
with  the  ever-broad- 
ening Habirshaw 
markets. 

Page  space  in  the 
greatest  national 
publications  will  be 
continued — and  the 
long- established 
Habirshaw  policy  of 
co-operationwith  the 
electrical  industry 
will  be  adhered  to. 


\$T 


.,  Google 
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COPPER,  WU2E 


«< 


From    Ore   to    Finished    Product" 


Anaconda  Copper — mined  at  Butte, 
smelted  at  Anaconda,  and  Electrolyt- 
ically  refined  at  Great  Falls,  ia  rolled 
into  rods  and  drawn  into  wire  at  the 
Great  Falls  mills. 

Every  step  from  the  mining  of  the 
ore  to  the  shipping  of  the  finished 
wire  is  conducted  under  direct  Ana- 
conda  supervision.  Such  facilities 
make  it  possible  to  offer  users  of  cop- 
per wire  a  quality  of  service  never  be- 
fore available. 

The  company's  rod  and  wire  mill 
is  the  only  one  of  its  kind  located  west 
of  the  Mississippi  River.  The  advan- 
tages of  this  location  can  readily  be 
appreciated  for  shipments  to  middle- 
western  and  western  points. 


Cooperating  with  the  most  up-to- 
date  machinery  obtainable,  the  com- 
pany maintains  a  well  equipped  labor- 
atory wherein  the  chemical,  physical 
and  electrical  properties  of  all  wires 
are  carefully  studied  and  developed. 

Products. 

Bare  copper  wires  and  cables  for 
power  transmission,  telephone  and 
telegraph  lines,  electric  railway  and  all 
industrial  uses. 

Hot  rolled  copper  rods. 

All  products  are  made  from  electro- 
lytic copper  the  average  conductivity 
of  which  is  100.75%  Mathiessen's 
Standard,  and  are  drawn  to  meet  the 
specifications  of  the  American  So- 
ciety of  Testing  Materials. 


ANACONDACOffERMINING  (DMMNY 

ROLLING  MILLS  DEPARTMENT 

General  Office! — 547  Coaway  Bldg.,  Chicago,  III.  Mills — Great  Falls,~MoM. 
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ROME  WIRE 


The  Symbol  of  Efficiency  in  Electrical  Conductors 


Specialists 

in 

Producing 

Wire 

For  All  Electrical 

Purposes 

For  over  20  years  we  have  engaged 

in  the  exclusive   manufacture  of 

high  grade  electrical  wires. 

In  that  time  we  have  extended  the 

line,  have  designed  and  installed 

HOT  ROLLED  COPPER  RODS 

the  most  modern  machinery  obtain- 

COPPER WIRE — Round,  square 

able  ;  we  have  perfected  our  organ- 

and rectangular,  plain  and  tinned. 
TROLLEY  WIRE 

ization  and  improved  our  products 

POWER  CABLES 

to  such  an  extent  that  they  are 

MAGNET  WIRE— Enamel,  Cot- 

today accepted  as  standard  by  wire 

ton,    Silk    Insulation,    round. 

users  all  over  the  world. 

square  and  rectangular. 

RUBBER  INSULATED  WIRES 

Every  product  of  our  plant  is  the 

HOUSE  WIRES 

work  of  experts.  The  materials  are 
the  best  obtainable. 

FLEXIBLE  CORDS 
TELEPHONE  WIRES 

PACKING  HOUSE,  CANVASITE 
AND  BREWERY  CORDS 

Jobber,  dealer  and  user  alike  find 

AUTOMOBILE  CABLES 

Rome  Wire  products  and  Rome 

DECK  CABLES 

Service  of  the  highest  quality. 

MINING  MACHINE  CABLES 

WEATHERPROOF  WIRE 

LEAD  COVERED  CABLES 

SPECIAL  WIRES  and  CABLES 

ALSO  WIRES  AND  CABLES  TO  MEET  RBQUIRBMBNTS  OF  FOREIGN  USERS 

WRITE  FOR  CATALOG  NO.  19E 


ROME  WIRE   COMPANY 


ROME 


DIAMOND   BRANCH,   BUFFALO,  N.  Y. 


NEW  YORK 


google 
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Mark  this  page- 
Refer  to  it  when 
you  need  high  grade 
electrical  wires  and 
cables 

Bare  Copper  Wire 
and  Cable 

Weatherproof  Wire 

"1885"  Weatherproof  Wire  is  a  high  grade 
product  which  can  be  relied  upon  to  give 
good  service.  It  is  put  up  oo  reels,  or  in 
coils,  carefully  wrapped,  and  shipped  in 
cases  of  uniform  weight. 

Magnet  Wires 

The  bare  copper  used  in  "1885"  Magnet 
Wire  is  true  to  size,  thoroughly  annealed, 
and  covered  with  long  staple  Sea  Island 
Cotton.  It  is  made  in  all  sizes,  both  single 
and  double  covered. 


Other  188S  Products 

"UK"  Quality  ProttutU  alao  Includs 
Bara  and  Waatharpnof  Copper  and  Iron 
WITH.  Slow  Burning  Waatnarproof  Win, 
Slnal  Win*.  Annunciator  and  Office 
Win*,  Maa-nat  Wlroa,  ale. 
Each  not  [a  made  In  a  modnrn  plant,  de. 
vatad  axcliulvalr  to  the  manufacture  of 
high    grade     ban     and     buotatad    Win* 


Slow  Burning  Wire 

Like  all  "1885"  brands  our  Slow  Burning 
Wire  is  made  according  to  rigid  specifica- 
tions to  insure  maximum  service.  It  is  an 
excellent  wire  for  hot  and  dry  places  where 
rubber  insulation  would  quickly  decompose. 

Write  for  complete  data  and  prices. 

Chicago  Insulated  Wire  and 


Dig  t  zed  by 


Google 
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ILLINOIS 

WIRE&CABLECO. 

Sycamore.  III. 

HAVE  NO  EQUAL 

"WIRE" 

"AMERICAN  BRAND" 

Bare  a>  Weatherproof 
Wire  and  Cable 

Copper  Wire  and  Cables 

Superior  Quality 
for  More  Than  20  Years 

We  Manufacture 

Weatherproof  Wire  and  Cables. 
Slow  Burning  Wire  and  Cables 

(all  white). 
Slow   Burning   Weatherproof 

Cables  (black  outside). 
Weatherproof  Iron  Wire. 
Single    and    Double    Galvanized 

Guy  Wire. 

Bare  Wire  and  Cables 

[duplo] 

Magnet  Wire 
|      Magnet  Wire  Products 

Quality  Service  and 
Quantity  Production 

Made  to   any   specification   and   composition. 

Order  from  your  nearest  jobber. 

National   Electrical   Code  Standard 

Used  by  discriminating  buyers 
throughout   the  United  States, 
Mexico,    South    America    and 
Europe. 

American  Insulated  Wire  &  Cable  Co. 

21st.,  Sangamon  &  M  or  fan  St*., 
Chicafo,  IU.,  U.  S.  A. 

DUDLO 

•tanda   for  bi(bast  grade  magnet 
wire     anal     coil*.      Used     hj    larje 
manu f acturar*  aYerywhore. 

Dudlo  Manufacturing  Co. 

fort  wayne,  ind. 

[dUPLO] 
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INDEPENDENT 
LAMP  &  WIRE  GO. 

INC. : 

OFFICES:  FACTORIES: 

1737  BROADWAY  WEEHAWKBN,  N.  J. 

NEW  YORK  YORK,  PA. 

MANUFACTURERS  OF 

Incandescent   Electric   Lamps   of   all   types    (Tungsol- 
Lamps). 

Tungsten  Contacts  for  ignition  and  other  purposes. 

Silver  and  Platinum  Contacts. 

Tungsten  Plates,  Sheets,  Ribbons  and  Wires. 

Molybdenum  Sheets,  Ribbons  and  Wires. 

Tungsten  and  Molybdenum  Products  made  to  specifica- 
tions. '  '  I     ; 

"Copper-Clad"  leading-in  wire  for  vitreous  vessels. 

Asbestos  Covered  Insulated  Wires  (Salamander  Wire). 

Armature  and  Field  Coils  (Asbestos). 

Enameled  Magnet  Wire. 

Wire  Drawing  Dies  and  Draw  plates. 

Carbon  and  Metallic  Brushes  for  Motors,  Starters,  Gene- 
rators and  for  all  other  uses. 

Thermostatic  Metal. 


Google 
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ATLANTIC 

INSULATED  WIRES 


~l 


Atlantic  Wires  are  high  in  quality  with  great  dielectric  strength  and  re- 
siliency. 

Three  widely  known  and  extensively  used  Atlantic  Wires  are:  DOLPHIN, 
code;  TRITON,  high  grade,  and  NEPTUNE,  30%  para. 


ATLANTIC  INSULATED  WIRE   &»   CABLE  CO. 

Sales  Office:    32  Vinderbtlt  Ave.,  New  York,  N.  Y.  Factory:    St  am  ford.  Conn. 

BALTIMORE  CHICAGO  PITTSBURGH 

EleetHckl  Sale.  Co.,  Geo.  C.  Kich.rd.  *  Co.,  W.  A.  McCooih.  *  Co., 

1  E,  Redwood  St.  SS'i  W.  Monro*  St.  Union  Arcana   Buildlm 

BOSTON  LOUISVILLE  ST.  PAUL 

A.  D.  Stain,  T.  C.  Coltnun  *  Son,  Ruk  A  Good»ll. 

IS*  Porch**!  St.  St.iki  Buildlnt  Monbuto  Bonk  Bui:dinC 


To  Achieve  Maximum  Accuracy 

In  the  compilation  of  the  thousands  of  entries  that  appear 
in  this  volume  every  effort  has  been  made  to  avoid  errors. 
We  have  also  gone  to  extreme  limits  to  insure  completeness, 
especially  of  trade  information  relating  to  products,  manu- 
facturers and  trade  names. 

In  order  that  the  next  edition  will  be  even  more  complete, 
we  will  welcome  suggestions  for  additional  entries  and  espe- 
cially information  regarding  corrections  or  revisions  of  the 
present  text. 

Manufacturers  are  particularly  urged  to  keep  us  posted 
on  new  products,  changes  in  personnel,  etc. 


EMF  Electrical  Year  Book    a  «32.traS2  T™fi5  ES^.^™ 
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First  for  Forty  Years 


For  nearly  half  a  century,  Oshkosh  Construction 
Tools  have  been  the  choice  of  buyers  for  public 
utility  corporations  and  large  contracting  firms. 
More  than  half  of  the  telegraph  and  telephone 
lines  in  the  country  have  been  built  with  their  aid. 


Construction  Tools 

are  also  favored  by  workmen.    Properly  balanced,  and  no  heavier 
than  is  necessary,  these  tools  make  the  work  easier  and  also  increase 
speed  and  efficiency.    Built  of  the  finest  steel  and  wood,  thoroughly 
tested  and  triple  inspected,  they  offer  the  utmost  in 
long  life  and  economy. 
Tools  are  sold  than  all  01 

Ask  Yc 


Oshkosh  Mf 

Departc 
Oshkosh,  ' 


Pike  Poles         Climbers 
Spoons  Crowbars 

Shovels  Digging  Bars 
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ATLANTIC 

INSULATED  WIRES 


Atlantic  Wires  are  high  in  quality  with  great  dielectric  strength  and  re- 
siliency. 

Three  widely  known  and  extensively  used  Atlantic  Wires  are:  DOLPHIN, 
code;  TRITON,  high  grade,  and  NEPTUNE,  30%  para. 


ATLANTIC  INSULATED  WIRE   ^   CABLE  CO. 

Sales  Office:    52  Vanderbllt  Ave.,  New  York,  N.  Y.  Factory:    Stamford,  Conn. 

BALTIMORE  CHICAGO  PITTSBURGH      ' 

Electric^  Sale.  Co.,  Coo.  C.  Richard.  *  Co.,  W.  A.  McCombi  Jt  Co., 

1  E.  Redwood  St.  5S7  W.  Monro*  St.  Union  Arcado  Bulldln. 

BOSTON  LOUISVILLE  ST.  PAUL 

A.  D.  SMn,  T.  C.  Coleman  *  Son,  Rank  *  Good.ll, 

1M   PurcBBH   St.  Stalk*   Building  Merchant.    Bank    Bui' din. 


To  Achieve  Maximum  Accuracy 

In  the  compilation  of  the  thousands  of  entries  that  appear 
in  this  volume  every  effort  has  been  made  to  avoid  errors. 
We  have  also  gone  to  extreme  limits  to  insure  completeness, 
especially  of  trade  information  relating  to  products,  manu- 
facturers and  trade  names. 

In  order  that  the  next  edition  will  be  even  more  complete, 
we  will  welcome  suggestions  for  additional  entries  and  espe- 
cially information  regarding  corrections  or  revisions  of  the 
present  text. 

Manufacturers  are  particularly  urged  to  keep  us  posted 
on  new  products,  changes  in  personnel,  etc. 
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First  for  Forty  Years 


For  nearly  half  a  century,  Oshkosh  Construction 
Tools  have  been  the  choice  of  buyers  for  public 
utility  corporations  and  large  contracting  firms. 
More  than  half  of  the  telegraph  and  telephone 
lines  in  the  country  have  been  built  with  their  aid. 


Construction  Tools 

are  also  favored  by  workmen.    Properly  balanced,  and  no  heavier 
than  is  necessary,  these  tools  make  the  work  easier  and  also  increase 
speed  and' efficiency.    Built  of  the  finest  steel  and  wood,  thoroughly 
tested  and  triple  inspected,  they  offer  the  utmost  in 
long  life  and  economy. 
Tools  are  sold  than  all  01 

Ask  Yc 


Oshkosh  Mf 

Departt 
Oshkosh, 


Pike  Poles         Climbers  T 

Spoons  Crowbars  P 

Shovels  Digging  Bars  C 

Reels 


' 
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UNION  CARBOY 

INCLINATOR 


A  SUPERIOR  SAFETY  APPLIANCE 

T\HE  UNION  INCLINATOR  is  always  ready  for  instant  use — no  attachments  necessary. 
*\It  does  not  require  valuable  floor  space  over  which  to  roll  when  pouring  nor  project  into  the 
runway  when  idle.  *\Can  be  operated  in  perfect  safely  by  one  man,  and  will  return  to  upright 
position  if  accidentally  released;  locked  while  idle.  *\Holds  any  size  carboy  and  medium  size 
steel  drums.     *\Rccommended  by  compensation  insurance  companies. 


5000  IN  DAILY  USE -ABSOLUTELY  GUARANTEED 

PAT.  U  S.  and  CANADA 

PRICE  EACH 

'*w«£  «  TiM.*k.  d."  mme' 

MANUFACTURED    ONLY     BY 

Horace  M.  McCord  &  Company,  Inc.   ^ 

1019  Lumber  Exchange,  MINNEAPOLIS,  MINN. 
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JMEWELS.TROLLEY  E« 

MOKADHOCK     BUILDIHO 

CHICAGO,  ILL. 


memt 


Th.  TOWER    DEPARTMENT  „ 
AMERICAN  BRIDGE  COMPANY 


Manufacturers  of 

Transmission  Towers 

Wireless  Towers 
Poles  and  Other  Structures 

uied  in 

Development  of  Electric  Power 

FRICK  BUILDING,  Pittsburgh,  Pa. 


Sales  Offices 
PITTSBURGH,  PA. 
BuBalo,  N.  Y.        NEW  YORK,N.Y. 
Cmcmnati.Oh.o    pbu^iph^  p.. 
Atlanta,  Ga.  BoMo     M„, 

n  Towcti.  Cleveland,  Ohio     b_i*i_,_„  Uij 

Power  C.o.tru.tion  Comp.n,  Detroit,  Mich.        Baltln,ore'  Md" 

Providence.  S.  I. 

EXPORT  REPRESENT ATIVE-U.  8.  Steel  Product!  Co..  30  Church  Street.  M.  Y. 

PACIFIC  COAST  REPRESENTATIVE— U.  S.  St«l  Produeti  Co.,  Pacific  Cnit  Department,  Ken  Frencieco,  Portland.  Oi 

Seattle,  Waih. 


Tmim: 


CHICAGO,  ILL. 

St.  Louis,  Ho. 
Denver,  Colo. 
Salt  Lake  City,  Utah. 
Duluth,  Minn. 
Minneapolis,  Minn 
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Bates  One-Piece  Expanded 
Steel  Poles 


The  combination  of  greet 
utility  and  art  with  tha 
lowcat  first  colt,  makca  tha 
Batea  pole  ideal  lor  all 
Trolley,  Telephone,  Trnns- 
minion  Li  net.  Lighting 
Poles.  Substation  and  sim- 


8CIENTIFIC  DESIGN— 
Gives  these  pole*  the  max- 
imum strength  in  propor- 
tion to  their  weight 


PERMANENT    - 


thenfon  tested  aa  It  is 
made,  insuring  absolute 
reliability  and  uniformity 
of  strength. 

ECONOMY— The     perau-    . 
nency    and     reliability      of 
Bates  Polea  combined  with 
their  economical  advantage 
has    liven    them    a   world- 

button. 

ARTISTIC— The  graceful 
curve  of  the  lacing  in 
Bates     Expanded     Poles 


i  our  construction  ,,  permanent  whin  you  nasi  Bat** 
One-Piece-  St**l  PoUm;  thtir  economy  and  ttttrd 
strength  giveM  unfailing  mrvic*. 


don  Una  of  the 
Central     Illinois 

Public      Service 


panded  poles  s 


its  of  this  line. 
The  Trolley  In- 
stallation of  the 


right  emphaslie 
the     g  r  s  s 

strength       a  n  < 
adaptability      o 


1  St— I  Pol*  Treatise  an  J  Handbook 


HstesgMHlegtoelJuss  @. 


208  South  1*5*11*  Street 


CHICAGO,  ILL.,  U.  S.  A. 


T 


We  will  gladly  give  you  the 
benefit  of  our  extensive  ex- 
perience in  the  tool  business 
when  you  are  in  need  of  tools. 

We  are  prepared  to  meet 
ANY  requirements  for  con- 
struction and  maintenance 
tools. 

We  can  supply  the  RIGHT 
tools  at  the  RIGHT  prices 
and    make    PROMPT    ship- 


> 


23  ytarj'  practical  Tool  ujcpsrlenc* 
at  your  -itrtJice. 

Distributor  of  High  Grade  Tools 


Manufacturers: 

Have  you  brought  out  any 
new  products? 

Have  you  discontinued  any 
products?  .,. 

Have  you  moved  your  main 
or  any  branch  or  district  offices? 

Have  there  been  any  changes 
in  personnel? 

It  is  important  that  your  listings  in  the 
EMF  Electrical  Year  Book  be  accurate 
and  complete  and  we  urge  you  to  keep 
ue  informed  of  any  changes.  It  will  help 
if  you  place  ua  on  your  mailing  list. 

EMF  Electrical  Year  Book 

PUBLISHED  BY 

Electrical  Trade  Publnnin*;  Co., 

53  W.  Jackion  Boulevard  Chicago,  III. 

New  York  i     116  N-ssan  Street 


,  Google 
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MATHIAS  KLEIN  &  SONS 

CHICAGO,  ILLINOIS,  U.S.A. 

Manufacturer*  of 

LINEMEN'S,  ELECTRICIANS'  and  MECHANICS'  TOOLS 

Established  18S7 

Since  the  establishment  of  Mathiaa  Klein  &  Sons  in  1857,  it  has  been  the  constant  aim  of  this  house  to  produce  and 
offer  to  the  trade  tools  of  only  the  highest  quality,  and  in  pursuance  of  that  resolve,  tbey  have  steadfastly  refused 
to  make  and  market  inferior  goods. 

The  soundness  of  this  policy  is  amply  proven  by  the  fact  that  today  Klein  tools  are  the  universal  standard  all  over 
the  world  among  linemen,  electricians,  and  electrical  mechanics.  All  Klein  products  sell  at  long  established  prices  and 
are  backed  by  our  rigid  guarantee  to  replace  defective  goods.  _ 

We  wish  to  caution  purchasers  that  tools  simply  marked  with  the  words  "Klein  pattern"  or  the  word  "Klein"  alone, 
are  not  Mathias  Klein  products.  Genuine  Klein  tools  are  stamped  either  with  the  full  firm  name,  Mathias  Klein  & 
Sons,  or  with  the  name,  M.  Klein  &  Sons,  or  with  our  trademark. 


Lobb  How.  Bide  Cnttliic  Filer 


\nrrn      ,    cunt  Tool  B*«.  I******  Bott^fc 
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The  "FRANKLIN"  Line 

of  Bus  Supports,  Disconnecting  Switches,  Potheads,  Relay 
Switches  and  other  Generating  Station  Equipment,  have  all 
been  designed  to  meet  the  most  exacting  operating  condi- 
tions and  have  proven  their  unfailing  reliability  in  service 
in  the  largest  generating  stations  in  the  country.  You  can 
"Install  the  Franklin  and  forget  it." 


I 


ELECTRICAL  DEVELOPMENT  &  MACHINE  COMPANY 

Philadelphia 

Sale*  Agents 

Eastern  State*  ^ ~~  Central  States 

Utility    Products    Corporation  Miditate*  Engineering  Company 

30  Church  Street  WeiUnimter  Buildinf 
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LINES 


Ammeter  Switches 

Bus  Bar  Clamps 

Bus  Supports  for  Indoor  and  Outdoor  Service 

Cast  Copper  Fittings 

Choke  Coils  for  Indoor  and  Outdoor  Service 

Disconnecting  Switches  for  Indoor  and  Outdoor  Service 

Insulator  Pins 

Outdoor  Sub-stations 

Pole  Top  Switches 

Power  Factor  Switches 

Remote  Control  Switches 

Special  Fittings 

Switchboard  Structural  Devices  and  Fittings 

Switchboards,  A.  C.  and  D.  C. 


All  above  covered  by  Bulletins  i5Sue^ 
or  in  process  of  compilation 


DigtzcdbyGOOQlC 
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FRANK  ADAM  ELECTRIC  CO. 

•  GENERAL  OFFICE  AND  FACTORY 

3650  Windsor  Place 
St.  Louis,  Mo. 

Mail  Address,  3A49  Bell  Avenue 
DISTRICT  OFFICES 
DETROIT,  MICH.,  76  Brush  Street  .    NEW  ORLEANS,  LA.,  534  Bienville  Street 

CINCINNATI,   OHIO.  605  Mercantile  Library  Building  KANSAS  CITY,  MO.,  404  Victor  Building 

MINNEAPOLIS,  MINN.,  300  Builders  Exchange  Building        DALLAS,  TEXAS,  222  Interurban  Building 
PITTSBURGH,  PA.,  7-9  West  Canal  Street,  N.  S.  CHICAGO,  ILL.,  208  Wells  Street. 


Products 

"FA"  Meter  Control  Panels  and  Cabi- 
nets; Safety  Panels  and  Cabinets;  Fan 
Hanger  Outlets;  Floor  Boxes;  Major 
Pre-selection  Systems  of  Pilot  Remote 
Control  Switchboard  for  Theatre  Light- 
ing. 

Knife  Switches,  Fuse  Blocks,  Switch- 
board  Material,  etc. 

"FA"  Meter  Control  Panel  and  Cabinet. 

"FA"  meter  control  panels  are  designed  especially 
for  use  where  tenants'  space  in  buildings  is  liable  to 
be  increased  or  decreased.  They  are  also  rapidly  be- 
coming- recognized  as  a  necessity  in  many  of  the 
large  production  plants  making  diversified  products, 
where  it  is  essential  to  record  the  cost  of  manufac- 
turing in   the  different  departments. 

Principles  of  Construction— The  principles  of 
construction  consist  of  arranging  meter  bars  parallel 
with  each  other  in  the  same  plane,  and  the  consumption 
circuit  bars  crossing  the  meter  bars  from  opposite  sides 
of  the  panelboards. 

These  circuit  bars  on  which  the  sliding  "FA"  bus- 
bar connecting  devices  are  placed,  are  supported  above 
the  meter  bars,  which  makes  it  possible  to  connect  a  cir- 
cuit or  a  combination  of  circuits  through  any  one  of  a 
number  of  meters,  by  simply  changing  the  location  of 
the  "FA"  busbar  connecting  devices  to  the  desired 
meter  bars. 

Cabinets — Cabinets  are  made  to  meet  practically 
any  condition,  such  as,  (1)  enclosing  under  lock  and 
key,  the  meter  control  panel,  with  separate  compart- 
.  ments  for  the  public  light  panel;  (2)  with  gutters  sur- 
rounding panels;  (3)  with  wire  space  back  of  panel; 
(4)  with  separate  compartments  for  meter  control  panel, 
public  light  panel  and  for  encjosinn  meters. 


'    METER    CONTROL    PANEL    AND    CABINET 


Specifications — As  shown  on  plans,  a  complete 
meter  control  panel  and  cabinet  shall  be  installed, 
as  described  below : 

The      panelboards 
shall  be  of  black  ma- 
rifle      finished      slate, 
not    less    than     %     in. 
thick,  and  equipped  on 
face     of     panel     with 
the     number     of     30- 
ampere,    125- volt,    dou- 
ble   pole,   single   throw 
knife      switches      and 
Edison   plug    fuse    connections,   as 
specified  in  paragraph  below.  Pan- 
elboards   to    have    necessary    bus- 
bars, meter  bars,  meter   fuse  con- 
ned ions,    sub  feeders,    etc.,    and    all 
exposed    copper    parts    to    be    satin 
finished,    and    wherever    not    used 
for  contact  must  be  lacquered. 

Each  panel  to  have  a  main 
knife  switch  and  new  code  car- 
tridge fuses,  either  2-  or  3-wire, 
depending  on  kind  of  service  ob- 
tainable  from  lighting  company. 

Panels  to  have  at  least  half  as 
many  meter  bars  and  meter  fuse 
connections  as  there  are  circuits. 

Each  panel  to  be  furnished 
complete  with  black  marine  fin- 
ished slate  barriers,  not  less  than 
Yi  in.  thick,  and  to  be  enclosed  in 
a  code  thickness  steel  cabinet. 

Cabinets  to  be  of  ample  size 
to  contain  not  only  the  panel  in 
center,  but  also  extended  on  both 
sides  with  sectional  bushed  covers 
so  that  a  meter  for  each  branch 
circuit  can  be  mounted  on  face  of 
cabinet  front  as  shown  by  Fig.  1. 
Cabinets  to  have  steel  fronts  not  les. 

f   flush  or  surface  type   (depending  c__   ,    _ 

panel  equipped  with  Yale  lock  and  when  „„. 
high  shall  have  vault  handles  with  shoot  bolts. 

be  given  at   least  3  coats  of  paint,  finished 


have  doors  c 


All   fronts 
dead  black. 

Panels  and  cabinets  as  described  above  are  to  be  of  Frank 
Adam  Electric  Co.,  St.  Louis,  Mo.,  make,  as  shown  and  de- 
scribed on  pages  numbers  32,  33,  34  and  35  of  their  General 
Catalogue  No.  24,  1919-1920. 


METER    CONTROL 


ooglc 
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"FA"  Major  Pilot  Remote  Control  Switchboard. 

This  system  owes  its  merit  to  the  simple  idea  of 
using  pilot  control  with  magnetic  switches  for  making 
and  breaking  the  circuits. 

In  a  small  moving  picture  house  or  in  the  larger 
theaters  and  auditoriums,  the  major  pre-selection  sys- 
tem of  theater  lighting  gives  proportionately  greater 
advantages.  The  stage  electrician,  while  a  scene  is 
running,  can  "set-up"  for  a  second  and  third  scene,  or 
for  any  desired  combination  of  lights  in  advance.  He 
can  also  make  each  change  by  means  of  single  lever 
easily  responding  to  a  linger  touch  and  he  can  make 
these  "set-ups"  without  interfering  with  whatever  con- 
trol of  individual  circuits  may  be  required  as  a  matter 
of  emergency  or  special  purposes,  such  as  "worklights" 
behind  a  drop  during  a  dark  change.        , 

Description — The  main  elements  of  the  major 
pre-selection  systems  of  remote  control  of  theater  light- 
ing are  two: 

(1)  A  pilot-control  board  (Fig.  4)  usually  located 
on  the  stage. 

(2)  A  remote  board  (Fig.  7),  usually  located 
below  the  stage  or  elsewhere,  preferably  near  the  center 
of  distribution. 

Pilot  Control  Board — The  pilot  control  board  unit, 
as  shown  in  Fig.  6,  carries  2  normally  open  single  pole 
double  throw  combination  knife  and  brush  contact 
switches,  and  plate  with  colored  bullseye  pilot  lights. 

Each  handle  has  a  neutral,  a  momentary  contact, 
and  a  "set-up"  or  pre-selective  position.  The  upper 
handle  of  each  unit  is  the  "on"  switch  and  is  connected 
to  one  side  of  the  closing  coil  terminal  of  the  remote 
switch  (Fig.  B).  The  lower  handle  is  the  "off"  switch 
and  is  connected  to  the  opening  coil  of  the  remote 
switch. 

The  upper  handle  will  only  turn  lights  "on,"  while 
the  lower  handle  will  only  turn  them  "off."  In  other 
words,  the  handle  that  turns  them  "on"  will  not  put 
them  out  and  vice  versa. 

Remote  Control  Board — The  remote  board  (Fig. 
7)  is  essentially  an  assembly  of  C-H  remote  switch  unit,s 
one  of  which  is  shown  in  Fig.  5. 

Outstanding  Features — The  outstanding  features 
of  the  major  system  are :  pre-determination  and  pre- 
selection of  "set-ups,"  simplicity,  safety  dead  front, 
compactness,  speed,  elimination  of  heavy  feeders  from 
stage. 


This  is  the  system  that  has  been  acclaimed  by 
theater  authorities  as  representing  the  highest  develop- 
mnt  offered  for  producing  the  lighting  effects  and 
giving  the  service  required  by  present-day  theaters,  in 
addition  it  represents  the  highest  degree  of  safety  as  no 
live  parts  are  exposed  anywhere  on  face  of  board. 

Installations — A  list  of  theaters  now  being 
equipped  with  "FA"  switchboards  of  the  major  system 
of  control : 

Majestic   Theater,   Bloomington,   III. 
Ft.   Armstrong  Theater,  Rock  Island,  111. 
Hull  Theater,  Peoria,  III. 
Kahl  Theater,  Davenport,  Iowa. 
Palace  Theater,  Cincinnati,  Ohio. 
Rialto  Theater,  Louisville,  Ky. 
New  Colonial  Theater,  Allentown,  Pa. 
Strand  Theater,  Lansing,   Mich. 
Victory  Theater,  Evansville,  Ind. 
Gregory  Theater,  Hammond,  In<f. 
Blackstone  Theater,  South  Bend,  Ind. 
Walker  Theater,  Minneapolis,  Minn. 
Harnon  Theater,  St.  Paul.  Minn. 
Hanna  Theater,   Cleveland,   Minn. 
Tivoli  Theater,  Chattanooga,  Term. 
Columbia  Theater,  Baton  Rouge,  La. 

Type  PPSC  Safety  Panels  and  Cabinets. 

Base — Jjj-in.  slate,  dead  black  finish. 

Barriers — J^-in.  black  oiled  slate  with  "FA"  ad- 
justable corner  supports. 


CUTLER.Ji     MWER    REMOTE    CONTROL    SWITCHES 


K  ITCHES 

Cookie 
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Safety  Cover — Steel  plate  painted  dead  black. 

Card  Holder — Metal,  dead  black;  one  for  each 
switch. 

Gutter — 3-in.  space  all  around  panel— separated 
from  panel  by  the  barriers. 

Capacity  of  Mains — 6-ampere  per  branch,  125- 
volt,  2-wire. 

3-ampere  per  branch,  125-250-volt,  3  wire. 

Fuse  Connections — For  mains;  new  code  car- 
tridge fuse  connections. 

For  branches:  double  pole  Edison  plug  fuse  con- 
nections. 

Switches — Mains;  standard  knife  switch. 

Branches:  20-ampere,  double  pole  push  button 
switches. 

Boxes — "FA"  standard  code  gage  steel. 

Fronts — "FA"  all-steel  front,  dead  black  paint  fin- 
ish, equipped  with  "FA"  combination  spring  catch  Yale 
lock  and  where  code  requires  they  shall  have  shoot 
bolts,  vault  handles  and  Yale  locks. 


Door  over  fuse  compartment  equipped  with  Yak 
lock,  door  over  switch  compartment  having  catch  only. 


FA"      SAFETY      PANEL      If 

STEEL    BOX    WITHOUT 

FRONT 


■A"     SAFETY    PANEL    IN 

STEEL    BOX     WITH 

FRONT 
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All  (be  above 


Branches— 10  amp.  D.  ! 
button  switrtti  with  N.  < 


TYPE    RPSC— SAFETY 
B  ranch*  •— 30      amp.       D.      I 
nihtx  Snap  Switch  with  N.  I 
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*FA"  Floor  Boxes  (Catalogue  No.  FB  453). 

Fully  80% 
of  the  post  of- 
fices of  the 
country  (with 
electric  ser- 
vice) being 
equipped  with 
"  FA"  floor 
boxes  is  the  best 
indorsement  of 
the  sterling 
qualities  of  this 
"all  -in-o  ne-floor- 
box,"  the  rever- 
sible cover  allowing  the  floor 
box  to  be  converted  in- 
stantly into  active  service 
without  purchasing  addi- 
tional parts. 

Box,  outside  measure 
4^4  in.  square  and  3J4  in. 
deep,  having  wall  %  in. 
thick,  will  accommodate 
three  J^-in.  or  two  1-in.  con- 
duits in  one  side. 

Adjustable  top  is  read- 
ily adjustable  for  a  variation 
of  ¥±  in. ;  also,  made  special 
for  greater  variation,  and  is 
made  a  permanent  part  of 
the  box  and  floor  construc- 
tion by  means  of  a  fine  ce- 
ment mortar  grouting. 

The  p  reversible  cover, 
when  removed,  leaves  a  clear 
opening  3  in.  to  connect 
wires  or  install  receptacle. 

Standard  flush  recep- 
tacles can  be  installed  by 
means  of  special  steel 
hangers  furnished  with  box. 


"FA"  FLOOR  BOX 


REVERSIBLE  COVER 


FLANGED  IRON  RING 


CAST  IRON  BOX 


"FA"  Adjustable  Hanger  Outlet. 

"FA"  hanger  outlets  were  designed  and  made  es- 
pecially  for  fan  service — but  readily  lend  themselves 
as  a  utility  outlet   for  heaters  and  various  electrical 
-   appliances. 

They  are  adaptable  to  all  classes  of  modern 
buildings  where  safety  as  well  as  efficiency  is  desired 
in  fan  service.  They  eliminate  wall  brackets^  stand- 
ards and  all  temporary  installations  that  are  danger- 
ous and  unsightly. 

They  are  permanent, 
for  they  are  built  in  at  the 
same  time  as  the  rest  of  the 
service  equipment. 

Descriptio  n — 
"FA"  hanger  outlets  are  a 
combination  of  a  special 
code  gage  steel  box  4  by  4 
by  2%  in.,  with  substantial 
supports  to  which  the  inside 
adjustable  plate  is  fastened 
with  screws,  and  a  finished 
cover  of  3/32-in.  brass,  5  in. 
square^  with  beveled  edges, 
furnished  with  four  brass 
screws  1J4  in-  long  to  take 
up  the  variation  in  the 
thickness  of  plaster.  The 
inside  adjustable  cover  per- 
mits adjustment  to  plumb 
the  finished  cover  as  shown 
in  illustrations.  The  finished 
cover  has  a  standard  flush 
receptacle  in  the  center  of 
the  proper  size  for  a  stand- 
ard interchangeable  plug. 

Attached  to  the  center 
of  the  plate  at  the  lower 
side  is  a  j4-in.  steel  machine 
threaded  bolt,  with  nut  and 
washer  for  attaching  the 
fan. 

Finish — "FA"  f  a  ri 
hanger  outlets  as  listed  are 
furnished  with  cover  plates 
finished  in  brush  brass  or 
black,  but  can  be  had  in  any 
special  finish,  except  gold,  at 
an  additional  charge.  installed  plumb 


"FA"  FLOOR  BOX  INSTALLED  IN  FINISHED  WOOD  FLOOR 


"FA"   FLOOR  BOX    INSTALLED   IN    CONCRETE    FLOOR 


SHOWING  FAN   IN   POSITION 


,  Google 
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Ivanhoe   Metal   Reflectors 


RLM  STANDARD  DOME 
REFLECTORS 


For  75,  100,  150,  900,  300,  500,  700  and  1,000-watt  Mazda  Lamps 
These  reflectors  are  recommended  as  the  highest  standard  of 
the  distributing  type.  They  are  porcelain  enameled,  green  out- 
side and  white  inside.  For  uniform  illumination  they  should  be 
spaced  not  to  exceed  one  and  two-thirds  times  their  height  above 

Chancterlettc  Dittiibntion      the  work. 

R  Type  Reflectors 
with   Solid  Top* 

Containing  Pull- 
Chain  or  Lock 
Socket* 

1  Wilb  Mi.  exception 
. locket  equipment,  re- 


Conulnlng  Porcalala  Socket 


rUBSf 


R  Type  Reflector  v 


R  Typo  Reflector  with  Lock  Socket 


STANDARD  BOWL  REFLECTORS 

For  36,  40,  60,  60,  76,  100,  160,  300,  900,    600,  760  and  1000-watt  Mazda  Lamps. 

These   bowl   reflectors   are   porcelain   enameled,   green   outside  — 

and  white  inside,  and  their  bowl  shape  furnishes  an  effective 
shield  against  the  glare  of  the  lamp.  They  should  be  spaced 
not  to  exceed  one  and  two-thirds  times  their  height  above 
the  working-plai 


Stindard  B-Heel  Typo 


PORCELAIN-ENAMELED  ANGLE  TYPE 

For  36,  40,  60,  60,  76, 100, 160,  200,  300,    600,  760  and  1000-watt  Mazda  Lamps. 
These  angle  reflectors  should  be  used  in  industrial  plants  where  over- 
head lighting  is  impractical,  requiring  the  outlets  to  be  placed  along 
the  wall.    The  weatherproof,  easy-wiring  R  type  is  especially  adapted 
to  billboard   lighting. 


Stnnderd  B-Heel  Type 
For  me   with  any   of  the 

[vinboe    Holderm    ehown 

an  ne«  peg*. 


K  Type  with  Solid  Top 
C outlining  Porcelain  Socket 
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Ivanhoe  Metal  Reflectors 


Ivanhoe  Glass-Top  Reflectors;  Dome  Type 


Glass-Top  Reflector 

Dome  Type  with  B  Heel 

For     use     with    any     of    the     Ivanhoe 

Holders  for  B-Heel  Reflectors 


For  75,  100,  ISO  and  200 -watt  Mitai  C  Lamps 

These  reflector*  are  made  only  in  the  standard  Dome 
Type.  The  contour  of  the  Glass-Top  Reflectors  conforms 
to  that  of  the  RLM  Standard  Dome  Reflectors.  Glass-Top 
Reflectors  are  porcelain-enameled,  green  outside  and  white 
inside.  The  metal  part  of  the  reflector  is  one  compact  piece, 
the  form  and  the  heel  being  connected  by  substantial  legs 
rigidly  welded. 

A  glass  section  of  good  quality  opal  glass  of  light  density 
and  excellent  diffusing  properties  permits  a  portion  of  the 
light  to  be-  transmitted  above  the  hanging  height  of  the 
reflector. 


Combination  Outlet  Box  Cover  and  Receptacle 


This  Combination  Outlet  Box  Cover 
and  Medium  Base  Receptacle  can  be 
used  with  any  standard  deep  outlet  box 
of  the  dimensions  indicated.  It  pro- 
vides   means    for   mounting    reflectors 


with  2J4-inch.  B-heels  flush  against  the 
ceiling.  The  bayonet  slots  permit  the 
removal  or  attachment  of  the  cover  by 
simply  loosening  or  tightening  the  hold- 
ing screws. 


Holders  for  B-Heel  Reflectors 


For  Median-Base  Lamps  and   Reflectors    with    ZJj-rncfc    Fitters 

§         ft         * 


Ivanhoe  Opal 
Lamp  Caps 

The  Ivanhoe  Opal  Lamp  Cap  is 
made  of  Geiico  glass,  which  com- 
bines  splendid  diffusions  with  low 

the  illumination  by  hiding  the 
filament  and  cutting  down  flare. 
It  i*  designed  particularly  for 
use  with  reflectors,  both  glass 
and  steel,  which  do  not  give  suf- 


For  Mogul-Base  Lamps- and  Ra8eetor»  with  3 14-inch  Fitters 


ft 


This  Is  a  ireen  ommUIti 


No.«I 
holder  N,.  m  „  a*  MM  lo 


"nn*  Opal   Lamp   Cap   Attached  t 

Mazda     C     Lamp    with     Sprin 
-•  Including  sockets  can  be  supplied  with  lamp-grip  sockets  II  mi  desired  Wire  Holder. 
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Ivanhoe  Commercial  Lighting  Units 


The  IVANHOE  KELDON 


The  Keldon  is  a  totally  enclosed,  semi-indirect 
cial  lighting  unit.  It  is  recommended  for  stores 
schools,  hospitals  and  other  places  where  diffu: 
of  high  intensity  is  needed  at  desks  and  tables 
work,  or  at  counters  and  cases  for  the  examir 
goods  displayed  for  sale. 

The  glass  globe  of  the  Keldon  is  blown  in  o 

I     and  enameled  on  the  sides  and  bottom.     Light 

equal  to  that  of  the  best  heavy  density  glass  bow 

tained.    The  contour  of  the  globe,  density  of  thi 

and  the  position  of  the  lamp,  all  help  reduce  th< 

Tb«  Keidon  ness  of  the  unit  and  thus  make  possible  light  of 

loiiagTrpc  tensity,  without  uncomfortable  glare  from  its  soi 

-ladimt  "gMnl         The  Keldon  can  be  supplied  with  the  glass  bo 

SfttTE^i'J^TSSStiSSra     shown  on  the  «ffing  tvPe,  or  with  the  solid  meta 
n«hi  on  the  ceiling.  cap  shown  on  the  suspension  type. 

DISTINCTIVE  FEATURES 

The  Keldon  affords  two  great  advantages  in  its  use. 

lrt.  Being  totally  enclosed,  the  Keldon  does  not  suffer  reduced  efficiency  through  the 
accumulation  of  dust  and  dirt  on  the  lamp  or  inside  the  globe.  Dust  that  may  collect 
on  the  exterior  can  be  quickly  removed  from  the  smooth  glass  surface  with  a  moist  cloth. 

tad.  The  Keldon  is  unique  in  the  enclosed  glass  unit  line,  in  that  the  lamp  can  be 
removed  or  replaced  without  disturbing  the  globe  itself.  The  lamp  and  socket  are  made 
quickly  accessible  by  the  removal  of  the  bottom  cap. 


e  with   9    c 


The  IVANHOE  ACE 

The  Ivanhoe  ACE  ip  an  enclosing  unit  for  commercial  lighting  to  be  used 
with  MAZDA  C  lamps.  It  is  made  of  one  piece  of  crystal  glass  enameled  with 
a  special  enamel  which  is  fired  on  the  upper  surface  and  edge  in  a  very  dense 
coat  to  reflect  the  light  downward,  and  on  the  outer  surface  of  the  bowl  in  a 
coat  sufficiently  dense  to  diffuse  the  light  and  prevent  glare  with  very  little 
light  absorption. 

SUITABLE  FOR  MANY  LOCATIONS 

The  ACE  is  a  very  efficient  unit  for  commercial  lighting  and  is  highly  rec- 
ommmended  for  serving  lamps  in  stores,  assembly  halls,  school  rooms,  offices, 
hotels,  churches,  banks,  theatres,  automobile  display  rooms  and  many  other 
locations  where  a  highly  efficient  unit  of  pleasing  appearance  for  distributing 
light  both  above  and  below  its  mounting  plane  is  required. 

The  IVANHOE  TROJAN 


The  Ivanhoe  TROJAN  is  an  enclosing  unit 
made  in   four  sizes   to  serve   MAZDA   Lamps 
up   to   and   including  the   500-watt   size.     The 
TROJAN  is  made  of  one  piece  of  light  density 
Genco  glass  of  high  diffusing  quality  and  low 
light  absorption. 
Having  no  exposed  inside  surfaces  the  TROJAN  is  practically  dirt-proof 
and  inside  cleaning  is  seldom  required.     Outside  cleaning  is  easily  accom- 
plished because  of  the  continuous  lines  and  smooth  surface  of  the  glass. 

WHERE  THE  TROJAN  CAN  BE  USED 

T,he  Ivanhoe  TROJAN  is  especially  suitable  for  commercial  lighting.  Dis- 
tributing diffused  light  both  above  and  below  the  mounting  plane,  it  produces 
a  pleasing  luminous  effect  in  all  directions  without  sharp  shadows  or  lines  of 
contrast.  The  TROJAN  is  a  most  efficient  unit  for  the  illumination  of  stores. 
offices,  assembly  halls,  hotels,  cafeterias,  churches,  display  rooms,  school 
rooms,  banks  and  other  locations  where  an  opal  enclosing  unit  of  pleasing  lines 
is  desired. 
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Ivanhoe  Glassware  for  Home  Lighting 

The  IVADINE 

The  Ivanhoe  Ivadine  supplies  that  combination  of 
abundant  light  end  soft  color  tints  so  desirable  in  din- 
ing room  illumination,  yet  heretofore  difficult  to  se- 
cure. When  the  Ivadine  is  lighted  a  cone  of  white  light 
completely  floods  the  table.  The  remainder  of  the  room 
is  toned  with  a  soft,  warm  light  which  brings  table, 
furnishings  and  decorations  into  pleasing  harmony. 

i  Lighted  or  unlighted,  the  Ivadine,  with  any  of  its 

ho.  mi-oid  no.  1343-ct**  ci»»  with  Bonn.  decorations,  is  a  beautiful  ornament  of  distinctive 

Deeorition,  No.  337.     Morning  Glory  Viae,  JipancK  li'noc  ar*A  oivls 

Effect—  Pirchaeot   Background.  UnCS  HHU  Style. 

Below  are  several  illustrations  showing  characteristic  shapes  in  which  Ivanhoe  glassware  is  made 
for  the  home.  There  are  many  color  designs  regularly  applied  to  these  shapes,  only  one  of 
which  is  shown  here.  Send  for  Ivanhoe  catalogues  on  Rozelle  glassware,  containing  all  designs 
made. 


H 


No.  UaXU— Ronlls  SSI 


No.  Slje— Kowlle  Ml    .  No.  S1UX12— Ro.till*  »1  No.  1130— KohIIc  2*1 


No.  1131— Roiallc  Ml  No.  SIM— Roielle  3! 


m 


MO.S1MK  No.S>tK 
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Sell  Lighting  by  "Fields" 

And  Cultivate  Each  Field! 

Ever  since  its  organization,  the  National  Lamp  Works  has 
held  firmly  to  the  belief  that  the  lamp  business  could  best  be 
promoted,  not  by  attempting  to  stimulate  the  lighting  field  as 
a  whole,  but  by  subdividing  the  whole  field  into  smaller  special- 
ized fields,  and  putting  concentrated  effort  behind  each  field. 


The  success  of  this  policy  within  the 
lighting  field  is  indicated  by  the  fact  that 
more,  rather  than  less  specialization,  has 
been  the  rule  as  time  has  gone  on.  The 
result  has  been  that  more  and  more  con- 
cerns have  been  enabled  to  successfully 
build  their  businesses  around  lighting! 

Today,  more  than  ever  in  its  history, 
we  recommend  to  every  central-station, 
jobber,  contractor-dealer,  or  anyone 
who  has  to  do  with  the  sale  of  lighting, 


the  concentrated  cultivation  of  such 
clearly  defined  fields  as  home  lighting, 
factory  lighting,  store  lighting,  sign 
lighting  and  many  others  that  even 
though  smaller  in  scope  promise  attrac- 
tive profit.  In  short,  to  build  business 
around  lighting  according  to  a  logical, 
.  well-defined  plan. 

In  this  space  it  is  possible  merely  to 
outline  the  three  principal  lighting 
fields. 


1— Factory  Lighting! 


In  the  past,  the  man  who  sold  lighting  and  the 
man  who  bought  it  were  seriously  handicapped  by 
the  fact  that  they  were  working  on  a  guesswork 
basis.  While  the  salesman  might  be  convinced  that 
the  lighting  was  inadequate  he  had  no  figures  on 


which  to  base  his  argument.  Today,  thanks 
to  the  Foot-Candle  Meter,  he  can  take  the 
factory  owner  out  into  the  shop-  and  show  him 
exactly  how  much  lighting  he  is  getting  at  this 
tool  or  that,  on  the  bench,  on  the  assembly 
floor,  or  wherever  better  light  may  be  needed. 
He  is  further  aided  by  the  three  booklets:  "Illum- 
ination Design  Data",  "What  an  Industrial  Lighting 
Salesman  Should  Know"  and  "The  Great  Dis- 
covery," Of  these,  "Illumination  Design  Data"  de- 
serves particular  notice  because  it  enables  the  light- 
ing salesman  to  plan  correct  lighting  with  a  mini- 
mum of  effort.  Practically  all  of  the  figuring  is  done 
in  advance.  The  three  booklets  and  the  Foot-Candle 
Meter  are  the  moet  effective  tools  that  have  ever 
been  put  in  the  hands  of  the  lighting  salesman. 
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2 — Home  Lighting! 

We  fully  realize  that  it  doesn't  help  you  to  know 
that  there  are  old  houses  in  your  neighborhood  soon 
to  be  wired,  that  there  are  new  houses  just  now 
reaching  the  wiring  stage,  that  additions  and  alter- 
ations are  constantly  being  made — unless  you  know 
i  also  how  to  turn  these  facts  into  sales.     We  have 

prepared  definite  prospectuses  that  not  only  tell 
you  what  to  do,  but  just  how  to  do  it.  "Refixturing 
the  Home"  is  one.  "House  Wiring  Campaign"  is 
another.  And  there  is  further  valuable  information 
in  tho  booklet  "To  Help  You  Sell." 

3 — Store  Lighting! 

There  is  no  town,  large  or  small,  without  its  quota 
of  poorly  lighted  stores.  These  stores  are  easy  to 
find — they  are  in  fact  self-announcing,  but  like  any 
of  the  elements  in  any  other  lighting  field  they  have 
to  be  cultivated.  Somebody  has  to  concentrate  on 
store  lighting  and  then  wear  out  shoe  leather  mak- 
ing calls.  Realizing  the  need  for  a  definite  plan  of 
procedure,  the  National  Lamp  Works  has  worked 
out  a  complete  campaign,  which  is  furnished  to 
dealers  as  a  "Prospectus  for  Store  Lighting  Cam- 
paign." Another  prospectus  deals  with  window 
lighting  alone,  and  another  with  sigfci  lighting. 

Your  Sales  Division  Will  Help  You 

Your   Sales    Division   of   National   Lamp   Works   stands  to  attempt  to  "go  it  alone"  when  this  material  is  at  hand 

ready  at  all  times  to  help  you  with  window  trims,  store  all  ready  for  you  to  use.    Co-operate,  now,  with  the  Sales 

decoration  and  sales  material  for  any  campaign  you  have  Division  of  the  National  Lamp  Works  that  supplies  your 

definitely  in  mind.     All  of  the  plans  have  been  tried  and  lamps.    National  Lamp  Works  of  General  Electric  Co..  300 

found  workable  and  profitable.    There  is  no  need  for  you  Nela  Park,  Cleveland,  Ohio. 
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Coordinated 


Service 


SERVICE  has  been  denned  as  "Work 
done  for  the  benefit  of  others,"  and  it  is 
for  the  benefit  of  our  jobbers  and  dealers 
as  well  as  for  the  general  public  that  the  co- 
ordinated service  between  our 
factories,  home  office,  and 
sales  offices  has  been  estab- 
lished. It  is  by  such  coordi- 
nation  and  cooperation 
among  all  these  that  the  buy- 
ers of  lamps  can  be  more 
efficiently  and  satisfactorily 
supplied. 


The  list  on  the  opposite 
page  gives  the  addresses  of 
our  numerous  sales  offices, 
and  the  cities  in  which  ware- 
bouse  stocks  of  lamps  are 
found.  These  offices  have  as 
their  most  particular  func- 
tion, the  assisting  of  jobbers 
and  dealers  in  their  relations 
with  their  customers,  and 
work  with  the  warehouses  to 
insure  the  earliest  possible 
delivery  of  orders. 

It  is  the  work  of  our  fac- 
tories in  ten  cities,  scattered 
from  coast  to  coast,  to  keep 
our  lamps  up  to  the 
MAZDA  Service  Standard 
of  quality  while  maintaining 
an  adequate  quantity  of  pro- 
duction. Every  lamp  goes 
through  about  ten  inspec- 
tions before  being  sent  to 
our  a  g  e  n  ts.  Everything 
humanly  possible  is  done  to 
insure  satisfactory  lamps  for 
our  consumers. 


For  Your  Information 

Not  Advertising  But  Engineering  Facts 

BULLETINS  on  lighting  are  constantly  be- 
ing  printed   for   your  information.     They 
■re  not  technical,  yet  thej  contain  a  gold  mine 
of   absolute   fact.      Every   engineer  who   faces 
solution    cf    lighting    problems    will    have 
-      -  -  -     — .  _  i3-  a  ht  reqoem  that 
:  mailing  list, 
bullttinj.   prepared  by  practical    engi- 


theie  booklet!  * 


The  Home  Office  at  Harrison  is  composed 
of  many  departments,  all  having  the  common 
watchword,  "Service."  They  earnestly  invite 
any  requests  whatsoever  to  be  of  assistance  to 
jobbers,  dealers  or  custom- 
ers. It  is  the  policy  of  our 
Sales  Department  to  help 
every  merchant  associated 
with  us  to  be  «  better  mer- 
chant, not  merely  to  be  a  bet- 
ter seller  of  lamps.  With 
this  idea  in  mind  specialists 
and  officials  are  constantly 
going  out  into  the  field  to  give 
jobbers  and  dealers  the  bene- 
fit of  their  accumulated 
knowledge  of  merchandising. 


__..     They  ■ 


intents  will  always  be  up  to  at  minute 
r  are  Che  remit  of  systematic  inrestiga. 
i    the    part    of    the    authors,    who    hart 

conditions  as  they  exist,  and  who  con 
i  keep  in  touch  with  all  changes. 

mastery  of  the  subjects  covered  if 
lened  by  additional  features,  such  ai 
i  of  the  test  of  each  bulletin,  and  tht 
lumbers,  which  keep  related  subjects  ir 

order.      Of   particular  note    is   the    in 

of  a  list  of  all  important  articles  pub 


red  by   the 


Look  These  Titles  Over: 

Artificial  Daylight  Far  Merchandising. 
Calculation!  if  Ik*  Lighting  Installation. 
Commercial  Photomttry. 
Ediion    Moid*    Lamps— Theory    and    Char- 

Ediion  Maris  Lamp  for  Stertoptiton  Service. 
Edison  Miniature  MAZDA  Lamp,,  Standard 

w.  Special. 
Bftct   of   Color   of    rVtllt   md    Ceilings  an 

Rtsultant  Illumination. 
Illumination  and  Production. 
Incandtiemt  Lamp— Hi  History. 
Light  and  Safety. 
Lighting  of  SehooU. 
Maintenance  of  the  Lighting  System. 
Medical    Lighting— Including     Hospitals    &> 

Denial   Office,. 
I ID  vi.  220  Volt  Circuit  from  the  Standpoint 

of  Lighting  Service. 
Tht  Lighting  of  Armoriei  and  Gymnasiums. 
The  Lighting  af  Cool  Minei. 
The  Lighting  of  Office  Buildings  and  Draft- 

The  Lighting  for  Outdoor  Sports. 

The  Lighting  of  Piers  and  Warehouses. 

Tht  Lighting  of  Printing  Plants. 

The  Lighting  of  Shoe  Factories 

Tht  Lighting  of  Show-Windows  and  Shoto- 

The  Lighting  of  Ttrtile  Mills. 

Tht    Manufacture    of   tht    Ediion    MAZDA 


The  Stock  and  Traffic  De- 
partment keeps  its  finger  on 
the  pulses  of  demand  and 
supply  —  consumption  and 
production.  It  is  always 
studying  the  requirements 
of  every  part  of  the  country 
and  regulating  manufacture 
and  distribution  of  lamp 
stocks  to  comply  with  those 
requirements. 

The  Commercial  Egineering 
Department  is  constantly  in- 
vestigating the  necessity  for 
new  developments  in  types 
and  kinds  of  lamps.  It  forms 
with  the  Stock  and  Traffic 
Department  a  linking  be- 
tween the  factories  and  the 
sales  organization. 
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In  addition  to  the  bulletin  service  of  the 
Lighting  Service  Department  this  department' 
investigates  and  recommends  various  lay-outs 
of  lighting  installation  and  every  manner  of 
improvement  in  the  application  of  lamps  and 
lighting  units.  It  frequently  sends  out  lecturers 
on  applied  illumination  to  show  how  good 
lighting  may  be  efficiently  and  economically 
supplied. 

The  Department  of  Publicity  by  means  of 
national  advertising  campaigns  and  use  of  dis- 
play material,  publications  and  the  like,  effects 
a  tie-in  between  advertising  that  is  nationally 
known  and  the  direct  appeal  to  local  purchas- 
ers of  lamps.  The  department  is  anxious  to  be 


of  assistance  to  jobbers  and  dealers,  either  by 
sending  them  any  of  the  stock  publicity  which 
is  listed  in  the  Edison  Sales  Builder  or  by  giv- 
ing them  special  service  in  the  way  of  displays, 
advertisements,  or  campaigns  prepared  for 
their  individual  needs  and  conditions. 

The  Edison  Sales  Builder,  which  is  the  or- 
gan of  the  Edison  Lamp  Works,  keeps  all 
jobbers  and  dealers  in  touch  with  all  our  plans 
of  advertising  and  merchandising,  and  will  as- 
sist any  jobber  or  dealer  in  building  a  profit- 
able business  in  Edison  Mazda  Lamps  and 
other  electrical  merchandise. 


Atlanta,  Ga.,  Citizens  and  Southern 
Bank  Building". 

Baltimore,     Md.,     Lexington     Street 
Building. 

BiRMJNcn  ah,      Ala;,      Brown  -  Marx 
Building. 
'Boston,  Mass.,  SI  State  Street 

Buffalo,  N.   Y.,  Electric  Building. 

Butte,  Mont.,  Electric  Building. 

Charleston,  W.  Va.,  Charleston  Na- 
tional Bank  Building. 

Charlotte,    N.    C,    Commercial    Na- 
tional Bank  Building.  • 

Chattanooga,  Tenn.,  James  Building. 
'Chicago,  III,,  Monadnock  Building. 
•Cincinnati,    Ohio,     Provident     Bank 
Building. 

Cleveland,  Ohio,  Illuminating  Build- 
ing. 

Columbus,  Ohio,' The  Hartman  Build- 
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GENERAL  SALES  OFFICE,  'HARRISON,  N.  J. 

SALES  OFFICES: 

Jacksonville,    Fla.,    Heard    National 

Bank  Building. 
Joplin,  Mo.,  Miners  Bank  Building. 
'Kansas  City,  Mo.,  Dwight  Building. 
Knoxville,  Tenn.,    Burwell  Building. 
Little   Rock,   Ark.,   Southern   Trust 
Building:. 
'Los  Angeles,  Calif.,  Corporation  Build- 
ing, 721  S.  Spring  Street 
Louisville,  Ky.,  Starks  Building. 
Memphis,  Tenn.,  Exchange  Building. 
Milwaukee,     Wis.,     Public     Service 

Building. 
•Minneapolis,  Minn.,  410  Third  Ave- 
nue, North. 
Nashville,  Tenn.,  Stahlman  Building. 
Newark,  N.  J.,  VViss  Building. 
New  Haven,  Conn.,  Second  National 
Bank  Building. 
"New    Orleans,    La.,    Maison- Blanche 

Building. 
♦New  York,  N.  Y..  Equitable  Building, 

120  Broadway. 
Niagara  Falls,  N.  Y„  Gluck  Building. 
Omaha,  Neb.,  Electric  Building. 
'Philadelphia,       Pa.,       Witherspoon 
Building. 
EDISON  LAMP  FACTORIES: 


Dayton,    Ohio,    Dayton    Savings    and 

Trust  Building. 
•Denver,    Colo.,    First    National    Bank 

Building. 
Des  Moines,  Iowa,  Hippee  Building. 
Detroit,  Mich.,   Dime   Savings   Bank 

Building. 
Duluth,  Minn.,  Fidelity  Building. 
Elmira,  N.  Y„  Hulett  Building. 
Erie,  Pa.,  Commerce  Building. 
Ft.  Wayne,  Ind.,  1800  Broadway. 
Grand     Rapids,     Mich.,    Commercial 

Savings  Bank  Building. 
Hartford,    Conn.,    Hartford    National 

Bank  Building. 
Indianapolis,  Ind.,  Traction  Terminal 

Building. 


Ampere 

in.'  X 

New  Brunswick  ..  , 

N.  J. 

._ Pa. 

•Pittsburgh,  Pa.,  01iv<__   _ 
•Portland,  Ore.,  Electric  Building. 
Providence,  R.  I.,  Turks  Head  Build- 

Richmond,  Va.,  Virginia  Railway  and 

Power  Building. 
Rochester,  N.,  Y.,  Granite  Building. 
•St.  Louis,  Mo.,  Pierce  Building. 
•Salt    Lake    City,    Utah,    Newhouse 

Building. 
*San  Francisco,  Calif.,  Rialto  Building. 
Schenectady,  N.  Y.,  G.  E.  Works. 
Seattle,  Wash.,  Colnian  Building. 
Spokane,  Wash.,  Paulsen  Building. 
Springfield,    Mass.,    Third    National 

Bank  Building. 
Syracuse,    N.    Y.,    Onondaga    County 

Savings  Bank  Building. 
Toledo,  Ohio,  Sphzer  Building. 
Washington,  D.  C,  Commercial  Na- 
tional Bank  Building. 
Worcester,      Mass.,      State      Mutual 

Building. 
Youncstown,  Ohio,  Stambaugh  Build- 
ing. 
*Fok  Texas,  Oklahoma    and    Arizona 
business,  refer  to  Southwest  General 
Electric  Company. 
'Dallas,  Texas,  Interurban  Building. 
•El   Paso,  Texas,  500  San    Francisco 

Street 
•Houston,  Texas,  Third  and  Washing- 
ton   Streets. 
•Oklahoma     City.,     Okla.,     1     West 

Grande  Ave. 
'San  Antonio,  Texas,  State  National 
Bank  Building. 


'Stock  of  lamps  at  these  points. 
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WESTINGHOUSE  MAZDA  LAMPS 


For  Standard  Lighting  Service 


H  *  H  Wmtt. 


For  Automobile  and  Flashlight  Lighting  Service 


llrj  BstUrlM 


Quality  and  Service 


When  you  buy  Westinghouse  Mazda 
Lamps,  whether  Large  or  Miniature,  not 
only  do  you  obtain  a  high  quality  product, 
but  you  also  secure  the  services  of  our  illu- 
minating, engineers  in  any  lighting  prob- 
lem, no  matter  how  large  or  how  small  it  is. 

We  have  in  this  way  helped  innumerable 
industrial  plants  and  commercial  buildings 


to  secure  better  and  more  efficient  illumi- 
nation. 

Westinghouse  Miniature  Mazda  Lamps 
are  well  known  for  their  careful  rugged 
construction.  There  is  a  Westinghouse 
Mazda  Lamp  for  every  Automobile  light- 
ing purpose  and  for  every  flashlight  need. 
Complete  stocks  of  practically  every  type, 
size  and  voltage  are  carried  in  warehouses 
throughout  the  country. 


WESTINGHOUSE  LAMP  COMPANY 

165      BROADWAY,      NEW      YORK      CITY 

S*ln  Offices  and  Warthom**   Throughoat  tht  Country 

POR  CANADA- CANADIAN    WESTINGHOUSE    CO.,    LIMITED,    HAMILTON,    ONTARIO 

Westinghouse 


jogie 
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ANDERSON  SELF-ADJUSTING  ARMS 


Patented  Method  of  Wir- 
ing inside  of  the  Friction 
Joints  Approved  by  the  Na- 
tional Board  of  Underwriters. 


In    the  accompanying   illustration    is 

shown  the  ceiling  joint,  the  principle 

o(  this  type  applying  to  the  icorea  of 

combination   joint!   and    lite*  already 

in    use.     The    maximum   friction*!  re. 

lialance    is    obtained    by    having    the 

Just    one    of    hundreds    of 

edge  oi  the  diica.     The   hoi  lowed -out 

combinations     possible     with 

which™  rJnuJM*  cMttMt'X  *"»" 

Anderson     Friction     Disc 

without     rcadjufting-     The     clamping 

Joints. 

■crew*     put    through    one     disc    ud 

They   STAY    PUT   Wher- 

■crew    through     the     opposite     disc. 

ever  Pushed. 

maneotly. 

CONCENTRATION  IS  EFFICIENCY  AND  ECONOMY 


LOCALIZED  LIGHTING  CORPORATION 

S40  West  58th  Street  New  York,  N.  Y. 


google 


EMF  ELECTRICAL  YEAR  BOOK 


The  Largest  Selling  Line  of 

™*BRfiSCULlTE 


«•  ^,1  HE  quality  established  and  maintained  in  Brascolite  Fix- 
^^tures  has  become  standard  in  the  lighting  field.  Jobbers,  job- 
bers' salesmen  and  retailers  have  come  to  understand 
through  experience  that  buyers  want  just  the  qualities  which  they 
have  been  able  to  find  always  in  Brascolite  Fixtures. 

There  are  no  other  fixtures  just  as  good. 

Appearance,  compactness,  efficiency,  and  quality  in  materials  and  workmanship 
mark  every  fixture  produced  under  our  trade  names. 

Moreover,  every  article  produced  by  us  is  backed  by  willing  service — a  desire  to 
achieve  even  more  satisfactory  relations  throughout  the  lines  which  our  products 
follow — the   jobber,   the  dealer   and   the  user. 

A  catalog  and  price  list  of  our  complete  line  of  fixtures  will  be  sent  to  you  promptly 
upon  request. 


LUMINOUS  UNIT  COMPANY 

Division  of  the  St  Louis  Brass  Mfg.  Co. 

Saint  Louis,  U.  S.  A. 

Branch  Offices 

Danvar  Atlanta  Cincinnati  Chliafe  Detroit 

Boaton  N.w  Orlaui  Philadelphia.  Pltubur«h  Saattla 

Canadian  Dirtributow  NORTHERN  ELECTRIC  CO.,  Ltd.,  Mont™..] 
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Lighting  Fixtures  in  the  World 


Industrolite 


Jack-0 
Lantern 


Aglite 

All  Glass 


era  hospitals. 


Cross  section  view  showing  the  perfect 
insulation  of  the  Aglite.  Note  the  «im- 
plici(yi  and    ruf^edness 


The  fixtures  illustrated  here  are  only  a  portion 
of  our  line.  Every  trade  marked  name  has  won  an 
enviable  reputation  on  sheer  merit.  A  complete 
catalog  of  every  fixture  we  make  will  be  sent  upon 
request  together  with  price  list. 


/  Google 
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Bolt  ClevU 


No.   1I1S-G  "Hnf  Sen"' 


LINE  MATERIAL  COMPANY 
SOUTH  MILWAUKEE,  WIS. 

Eastern   Branch — Albany,   N.   Y. 


Out-Door  Electrical  Devices 

Street  Fixtures  and  Accessories 

Mast  Arms,  Pulleys,  Hangers,  Etc. 

House  and  Pole  Brackets 

Service  and  Secondary  Racks 

Primary  and  Secondary  Fuses  and  Switches 

Farm  Line  and  High  Tension  Units 

Pole  Line  Hardware 


"Made  as  the  Practical  Man  Wants  1 


iMade" 


Gronnd-Ckp  and   Point  Puller 


Ilrutlrv    TTtfl 


indary  Fane  SwHch 
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Safety  Switches 


SQUARE  D  Safety  Switches  eliminate  all  danger  of 
accidents  and  fire  due  to  open  knife  switches. 

Nothing  complicated — nothing  to  wear  out  or  get 
out  of  order.  Just  a  simple,  easily  operated  safety 
device.  The  switch  unit  is  completely  enclosed  in  a 
metal  box  provided  with  a  hinged  cover.  The  switch 
is  easily  operated  by  a  handle  on  the  outside  of  the 
box.  A  safety  locking  off  device  prevents  careless 
closing  of  the  switch  when  anyone  is  working  on  the 
line  or  the  equipment  controlled  by  the  switch,  thus 
protecting  workmen  against  death  or  serious  injury 
caused  by  accidental  starting  of  machinery. 

Cover  can  also  be  locked  shut  to  prevent  unauthor- 
ized persons  overfusing  the  switch  or  in  any  way 
tampering  with  the  connections. 


SQUARE  D  COMPANY 

DETROIT,  MICH.,  U.  S.  A. 


II 


Writ*   for   Catalog 
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Safety  Switches 


SQUARE  D  Safety  Switches  are  built  in  two,  three, 
and  four-pole  types,  in  standard  voltages  of  125, 
250,  500  AC  and  600  volts,  and  in  capacities  from 
30  to  1 200  amperes  inclusive.  There  are  more  than 
300  different  types  and  sizes — a  switch  for  every  re- 
quirement. 

The  quick-break  mechanism  with  which  these 
switches  are  provided  is  positive  and  insures  a  simul- 
taneous break  at  all  blades.  Great  durability  is  thus 
assured. 

All  boxes  contain  ample  wiring  space  and  are  fur- 
nished with  convenient  knockouts  in  back  and  side. 
By  the  insertion  of  the  proper  end  plate,  the  switch 
can  be  adapted  to  any  style  of  wiring  instantly. 

SQUARE  D  Safety  Switches  are  shipped  com- 
pletely assembled  ready  for  immediate  installation. 


Dead  Front  Switchboard.      The  Paraffin*  Companies. 
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Safety  Switches 

H  1 


Testing  Automobile  Motor*.     A  Square  D  Switch  on  erery  stand. 

SQUARE  D  Safety  Switches  are  listed  as  standard  for  both  fire  and  accident  preven- 
tion by  the  Underwriters'  Laboratories  of  the  National  Board  of  Fire  Underwriters. 
They  meet  the  requirements  of  the  National  Electrical  Safety  Code  of  the  Bureau 
of  Standards,  Dept.  of  Commerce,  Washington,  D.  C,  and  are  sanctioned  by  the 
Workmen's  Compensation  Bureau. 

KS  SQUARE  D  COMPANY  »£, 

Atl.su  DETROIT,  MICH.  U.  S.  A.  Mil~.uk.. 

Toronto,  Can. 


San   Francuco 
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There  is  nothing  unusual  in  safety  switches — or,  should 
we  say,  safety  in  switches. 

Some  think  that  a  safety  switch  is  a  highly  specialized 
and  mysterious  article,  calling  for  a  great  deal  of  exploita- 
tion and  explanation. 

Nothing  is  farther  from  the  truth. 

The  enclosing  of  a  switch,  with  external  operation  and 
interlocking  safety  features  is  to  the  switch  what  a  guard  is 
to  a  buzz  saw.  It  is  what  fire  or  accident  insurance  is  to 
the  factory  or  individual — and  it  is  just  as  essential. 

It  is  just  as  inconsistent  to  have  an  open  knife  switch  as  it 
is  to  have  an  open  elevator  shaft,  which  in  its  own  way  in- 
vites accident  and  disaster. 

Here  are  the  features  which  the  contractor  or  industrial 
plant  specifies  to  insure  absolute  safety  and  a  modern 
installation: 

A—A  switch  enclosed  in  a  box  externally  operated. 

B — Interlocking  features  making  it  impossible  for  the  operator 

to  open  on  a  live  closed  switch  or  to  close  switch  with 

cover  open. 
C — The  strongest  possible  switch   inside  the  box,  since  an 

enclosed  switch  doing  its  work  day  in  and  day  out,  farely 
m  opened   or   seen   must   be   mechanically   and   electrically 

super-efficient. 

THE  TRUMBULL  ELECTRIC  MFG.  CO.,  Plainville,  Conn. 

N«r    York  Chltu*  San  FrucUco 
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The  Box  li>M,     H 
ih  Be  mnifulalril  when 


The  line  is  complete.  All  requirements 
from  the  smallest  to  the  largest  sizes  can 
be  supplied  in  one  line  of  uniform  design 
and  construction — every  switch  a  real 
"Safety  First"  -device. 

Rule  24,  Section  A  of  the  1921  National 
Electrical  Code,  makes  the  use  of  en- 
closed switches  for  service  entrance  man- 
datory and  recommends  that  they  be 
externally  operated  and  without  exposing 
the  live  parts  to  accidental  contact 

Circl*    T    Safety    Switch**    combine    all 
th**t  points — 

1.  They  an  externally  operatei 

2.  Cue  cannot  b>  opened  until 
to   "OFF"   pmition. 
"  ->ct*   cannot  be  doted  while 


tch  It  thrown 


ii  open. 
L  Switch  bl 


e  parti  may  no  shielded  when 


e  it 


'Writ*  for  copy  "f"  of  booklet  taking  up 

vital    point*   in    real    *af*ty   twitch    con- 
*t  ruction. 

If  it's  Circle-teed  it's  guaranteed 


3.   This  milch  is  eevtrtd  by 
a    100%    stfily    ihitld.      Hi 


THE  TRUMBULL  ELECTRIC  MFG.  CO.,  Plainville,  Conn. 
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COMPRO 

COMMERCIAL  PROTECTION 

CURRENT  PROOF  SWITCHES 


CLASS   B— OPEN  CLASS  B— CLOSED 

COMPRO  CURRENT  PROOF 
SWITCHES  AUTOMATICALLY 
PROTECT  THE  MEN  WHO  USE 
THEM. 

ABSOLUTELY  DEPENDABLE  I N 
OPERATION.  DESIGNED  TO  PRE- 
VENT ACCIDENTS. 

COMPLETELY  ENCLOSED  AND 
EXTERNALLY  OPERATED  ONLY. 
WORKMANSHIP  AND  QUALITY 
THE  BEST  OBTAINABLE. 

CLASS  A  SWITCHES— ALL  SIZES 
ABOVE  30  AMPERES— PROVIDED 
WITH  A  QUICK  BREAK  ATTACH- 
MENT SO  DESIGNED  AS  TO  BREAK 
THE  SWITCH  TO  A  FULL  90  DE- 
GREES. 

CLASS  B  SWITCHES  ARE  FUSED 
AT  THE  BOTTOM— RECOMMEND- 
ED BY  THE  AUTHORITIES  AS  THE 
BEST  METHOD  FOR  ENCLOSED 
SWITCHES. 

WRITE    TODAY    FOR   SPECIFIC    INFORMATION 

THE  WADSWORTH   ELECTRIC  MFC.  CO. 

INCORPORATED 

COVINGTON,  KENTUCKY 

New    York   City  Chicago,    Illinois  DDtliru     f\CKir*EC  Boston,    Mas*.  Pittsburgh,    Pa. 

30   Church   St.  BBS   w.    Monroe    St.        BKARH/H     UFMl/tS         17B    Federal   St.  422   First   Ave. 
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BULL  DOG 
Safety  Switches 

Externally  Operated 

Represent  the  highest  standard  in  safety  switch  construction. 
In  them  are  combined  all  those  superior  features  of  construc- 
tion that  have  always  identified  the  "Bull  Dog"  line  of 
Knife  Switches  and  a  design  of  enclosure  and  external  op- 
eration that  insures  maximum  safety  and  service.  Yet  they 
are  moderately  priced.  Write  for  descriptive  literature  and 
discounts. 


TYPE  A 
Knife  Switches 


ini  part!  amply  prop 
poles;   front  and  ba< 


TYPE  C 
Knife  Switches 


changeable  permitting  ar- 
rangement for  fuses  on 
either  hinge  or  handle  end; 
VANDAM  BRONZE  strong 
iprini  Fuse  Clips  with 
reinforced  contacts;  COLD 
FLOWED  TERMINAL 
LUGS;   contact   reinforcing 


Fuse  Blocks 


Cable  Terminal  Lugs 


Because  of  their  method  of  formation  our  COLD  FLOWED  Lugs 

fl«¥econu™  surface,  "which  'equals  a  milled  "surface/insures  per- 
iect  contact:  and  they  require  approximately  only  one  balf  the 
solder  necessary  with  other  lugs.  COLD  FLOWED  Lugs  are 
made  in  three  sizes  only    60,   100  and  200  ampere  capacity.     We 


Lug  Assortment  and  Cabinet 

quantity    of    Lugs,    we    recora- 

Cahinet.      There    are    tec 

quantity   of  Lugs  of  one 

Cabinet    is    a    wonderful    I 

of    keeping   all    Lugs 

showing  at  a  gVarTce 
which  sizes  are  run- 
ning  low    and   enabl-      , 

Lug  or  Lugs  wanted.    1 
will  *ocnrap»y"or  it-    ■ 


Super  Safety  Lighting  Panels 
..     and  Cabinets 

We  make  a  complete  line 
of  Dead  Face  Safety  Type 
Lighting  Panels  and  Cabi- 
nets, arranged  for  either 
Plug  or  cartridge  fuses 
with  branch  push  Switches, 
or  heavy  30  ampere  Tog- 
gle Switches.  The  Cabi- 
nets are  so  arranged  that 
exposed  live  metal  parts 
are  not  accessible  to  others 
than  authorized  persons, 
but  access  may  be  gained 
so  as  to  permit  of  the 
operation  of  the  Switches 
without  exposing  the 
operator  to  dangerous  live 
parts.  For  residential  work 
push  switches  are  satisfactory.  For  public  buildings  and 
industrial  plants  heavy  30  ampere  Toggle  Switches  are 
recommended. 


Bull  Dog  "Super- Safety"  Switch  Boards 

The  cut  shows  a  Dead  Face  "Super-Safety"  "Bull  Dog" 
Theatre  Board.  There  are  no  live  metal  parts  on  the 
face  of  the  Board.  The  Switches  are  arranged  with  in- 
terlocking devices  so  that  any  group  of  Switches  may  be 
operated  by  master  levers.  The  Switches  are  on  the  rear 
of  the  board  and  so  arranged  that  the  fuses  and  Switches 
are  dead  when  open.  Some  of  these  boards  have  been 
in  successful  opera- 
tion for  ten  years. 
"BULL  DOG" 
"SUPER  -  SAFE- 
TY" INDUS- 
TRIAL BOARDS 
are  built  on  the 
same  general  prin- 
ciple as  the  Theatre 
Boards,  except  that 
they  are  not  pro- 
vided with  inter- 
locking mechanism, 
but  Switches  are 
provided  with 
means  for  locking 
them  in  the  "ON" 
or  "OFF'  position. 


MUTUAL  ELECTRIC  AND  MACHINE  CO 

DETROIT,  MICH.  ^  ^  ^     ^ 
IT2M  nyxjOOQrt 

1S85  O 
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"THOMPSON  -  LEVERING" 


ELECTRICAL 

MEASURING 

INSTRUMENTS 

"The  Recognized  Standard" 


We  specialize 

n  the  following: 

Testing  Seta 
Wheatstotie  Bridges 
Condensers 

Galvanometers 
Pyrometers 

Indicating  Ohmmeters 
Tachometers 
Laboratory  Standards 
of  Precision 

We  ahall  be  glad  to  have  you  write  us  your  re- 
quirements. 

THOMPSON-LEVERING  CO. 

PHILADELPHIA,  PA..  U.S.A. 


UNEQUALLEP-BUT   COST  NO   MORE 

I  it  THtftATlONAL RHEOSTAT  jf  \ 

STANDARD  EVERYWHERE 

IMPROVED  ELECTRIC  CONTROL 

mi* tun t  In  the    United   State*,   nearly  every  gti 


Co- Efficiency 
In    Lite 


SERVICE  unequalled. 

THIS  widespread  APPROVAL  is  the  re- 
ward of  SUPERIORITY  and  of  that  EX. 
CELLENCE  and  DEPENDABILITY 
which  make)  SATISFIED  customers. 
THE  USE  of  theae  instruments  a!>o 
mean,  much  in  SAVINGS  in  express 
chargea,  in  weight  and  in  apace. 
ORDERS      and      communications     receive 


14  Years  of  Increasing  Business 

National  Electric  Controller  Co. 


154-156  Whiting  St. 


CHICAGO,  U.S.A. 


I 


ABSOLUTE 
CONTACTORS 

Switching  ^Devices 


1HE  heart  of  these  devices  consist*,  of  con- 
1  tacts  hermetically  sealed  In  a  glass  tube, 
1  with  a  quantity  of  fluid  mercury.  Opera'  . 
I  tion  is  by  tilting  so  that  the  mercury 
bridges  the  contact;  or  by  magnetism  In 
such  mechanical  way  as  to  cause  the  mercury  to 
form  contact. 

With  the  Absolute  Contactor  even  large  current 
values  may  be  switched.  It  will  lest  for  an  unlimited 

Siriod  with  no  deterioration,  even  with  a  contact 
equency  of  500  a  minute.  It  Is  now  in  continuous 
use  by  many  of  the  best  known  manufacturers 
in  America. 

Advantage:  Unfailing  dependability  at  all  times; 
impossibility  of  corrosion  or  contamination,  so  that 
cleaning  or  adjusting  are  put  absolutely  out  of  con- 
sideration; absolute  safety  under  all  conditions  of 
atmosphere;  unprecedented  facilities  for  automatic 
and  relay  control,  requiring  an  almost  inappreciable 
energy  to  operate. 

Products  include :  Relays  (Light  and  Power) ,  inter- 
rupters (Light  and  Power),  Pressure  Switches,  Float 
Switches,  Safety  Switches,  Thermostatic  Contactors, 
Sign  Flashers,  Time  Switches. 


you  without  obligation. 

Send  for  <Si 


J3 


RECORDING   ELECTRICAL   INSTRUMENTS 

BRISTOL'S 

Voltmeters.  Ammeters,  Wattmeters,  Mill!- Volt- 
meters, Shunt  Ammeters,  Frequency  Meters,  are 
made  in  both  Round  Chart  and  Strip  Chart  types, 
in  Switchboard  and  Portable  Models. 


i    Record  ins    Klee- 


Grt  ropy  of  Catalan;  IBM 

THE  BRISTOL  COMPANY 

Waterbu.ry,  Conn. 

Cc 
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The  Newgard  Combined  Receptacle  and  Globe 

The  original  Weatherproof  Receptacle  and  Globe,  and  is 
exactly  what  the  name  implies—  WEATHERPROOF. 
NEWGARD  Receptacles  give  absolute  protection  to 
lamps  and  sockets.  Made  in  two  sizes — for  lamps  up  to 
and  including  60  watts;  for  lamps  from  60  to  100  watts 
inclusive.  These  receptacles  will  be  furnished  with  steel 
enameled  reflectors  if.  desired.  Type  A  Pendant  Type 
—Type  B  Bracket  Type— Type  C  Flange  Type.  Man- 
ufactured under  the  rules  of  the  National  Board  of  Fire 
Underwriters,  and  inspected  by  them  from  time  to  time. 

Newgard  Receptacles  Are  Used  in 


Cotton  Mill) 

Curd    Board     F.c 

SWITCHBOARD  SPECIALISTS  SINCE  1882 


Switchboard  Manufactured  ud    Intuited  by   Henry    Newgard    A  Co.  for  the  Corn  Product!  Refining  Co.  it  Argo,  111. 

HENRY  NEWGARD  &  CO. 

947-955  Washington  Boulevard  CHICAGO,  ILLINOIS 

Branch  —  276  W.  Water  St.,  Milwaukee,  Wia. 
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Your    Lasting   Prosperity  as    Part   of 

the  Electrical  Industry  is  Only  as 

Secure    as   the    Prosperity    of 

the  Industry  as  a  Whole 

Realizing  this  to  be  true,  you  can  see  that  the  Central 
Station  Industry,  the  Keystone  of  the  whole  electrical  in- 
dustry, must  be  kept  on  a  healthy  financial  and  progressive 
basis. 

The  last  three  years  have  been  lean  ones  for  the  Central 
Station.  Every  item  which  goes  into  the  generation  and 
transmission  of  power  has  increased  in  cost.  The  rates 
per  unit  of  electricity  have  not,  however,  been  raised  to  any 
great  extent.  As  a  result  central  station  expansion  has 
been  retarded  and  at  the  same  time  the  demand  for  power 
has  greatly  increased.  Public  Utility  securities  have  gone 
begging  because  the  public  did  not  have  faith  in  them. 
The  Public  has  misunderstood  the  condition  of  the  Cen- 
tral Station  and  in  some  cases  has  condemned  them  with- 
out knowing  the  true.facts. 

Telling  the  Public  the  True  Facts  offers  great  possibili- 
ties for  the  solution  of  the  present  problem. 

And  here  is  where  you  can  help  . 

Already  a  co  operative  advertising  campaign  is  under  way  whereby 
many  of  the  electrical  manufacturers  who  use  space  in  the  technical  and 
popular  press  are  devoting  a  part  of  this  space  to  tell  the  trade  and  the 
public,  the  true  facts  about  the  Central  Station.  This  educational  work,  to 
be  effective,  must  be  continuous;  and  over  a  period  of  time  the  cumulative 
effect  will  show  good  results. 

Jobbers,  contractor-dealers,  engineers  and  all  others  engaged  in  the  in- 
dustry can  also  help  in  this  co-operative  work. 

If  you  believe  that  the   Central  Station  should 
prosper    and    expand,    do    your    part     to    help 

Write  to  the  National  Electric  Light  Association,  29  Wes?  39th  Street, 
New  York  City,  for  detailed  information  as  to  how  you  can  do  it. 
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ECONOMY  renewable   FUSES 

First  commercially  successful — First  to  gain  great  sales 
value — First  to  be  given  approval  in  all  capacities  by  Un- 
derwriters Laboratories,  Inc.  of  any  type  of  renewable 
fuse  using  a  bare  renewal  link  for  the  purpose  of  restoring 
a  blown  fuse  to  its  original  efficiency — 

IN    THE    WORLD    WAR 

Economy  renewable  Fuses  protected  lighting  and  power  circuits 
on  every  type  of  United  States  war  vessels,  in  arsenals,  navy-yards, 
fortifications,  munition  plants,  hospitals,  in  the  Panama  Canal  Zone 
and  in  all  great  industries  essential  to  the  successful  prosecution 
of  war.  Today  the  Government  is  still  one  of  the  largest  users  of 
Economy  renewable  Fuses. 

Economy  Fuses  are  made  in  three  general  types  (ferrule,  plug  and  knife- 
blade)  with  a  full  line  of  capacity  ranges  for  all  commercial  voltages.  This 
was  the  first  line  of  fuses  employing  an  inex- 
pensive bare  link  for  restoring  a  blown  fuse  to 
its  original  efficiency,  approved  in  all  capaci- 
ties by  the  Underwriters'  Laboratories,  Inc., 
established  and  maintained  by  the  National 
Board  of  Fire  Underwriters. 

The  fusible  elements  are  of  the  "Drop  Out" 
renewal  link  type,  accurately  rated  and  of 
to  definite  design.  Every  part  of  an  Economy 
!L  fuse  is  built  on  the  "safety  first"  principle, 
?'!Jj  which  means  that  the  design  is  right  from  an 
W  electrical  standpoint,  and  that  material  enter-  ■ 
•mm  ing  into  the  construction  of  the  completed  fuse 
r,Vi  is  the  best  that  money  can  buy. 

In  consonance  with  the  general  readjustment  of  prices  in  all  industrial  markets,  Economy  Fuses  were 
put  on  a  new  price  basis  on  the  16th  of  May,  1921.  The  reduction  to  the  user  is  26  8/10% — which 
price  is  only  20%  over  the  original  pre-war  basis.  Standard  package  units  today  are  List,  less  40%. 
Complete  stocks  carried  by  all  leading  electrical  jobbers. 

ECONOMY  FUSE  &  MFG.  CO. 


Greenview  Avenue  at  Diversey  Parkway 

Jo^N.  Y.  D.trolt,  Mich.  Loi  Annie*.  Calif. 


CHICAGO,  ILLINOIS 

N»w  York,  N.  Y.  San  Fn 


trait,  Mich. 
Cincinnati,  O.  Kanaai'City.Mo.  Minnea poll.,  Minn.  Pfttabur'sV 

ECONOMY  FUSE  &  MFC.  CO.  OF  CANADA,  Ltd.,  MONTREAL,  CANADA. 


Hang   a    Fixture    LiKe    a    'Picture 

The  Economy  Fuie  ft  Manufacturing  Company  [>  now  actively  producing  and  marketing,  thi 
ECONOMY  RECEPTACLES  and  PLUGS  for  Elexits,  under  license    from    the    Electric    Outlet 
patent*  of  April  Utb,  19M.  December  7th.  1930.  etc.     The  service  and   co-operation  of  our  large  aalea 
the  nature  manufacturer  and  dealer  and  the  electrical  trade  in  order  to   develop    the    universal   standi 
modern  method  of  installation  of  electric  fixtures. 


^.ooglc 
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Primarily  An  Industrial  Device 


Are  you  still  eating  with  wooden  spoons? 

Do  you  get  your  water  from  a  well  in  the  backyard? 

Is  most  of  our  transportation  done  by  mules? 

Don't  you  think  the  telephone,  automobile,  aeroplane,  as 
well  as  every  modern  thing  you  know  of,  is  much  greater 
than  a  century  ago? 

An  Aqua  Electric  Water  Heater  produces  hot  water. 

INSTANTANEOUSLY 

Turn  the  handle  to  the  left — cold  water. 
Turn  the  handle  to  the  right — hot  water. 

FROM  THE  SAME  FAUCET 


Communicate  with  any 

Electrician 

Plumber 

Dealer 

Yourself 

Power  Co. 

Or  U«. 

Contractor 

AQUA  ELECTRIC  HEATER  CO. 

250  West  54th  Street 
NEW  YORK,  N.  Y. 

KEEP    ABREAST    WITH   PROGRESS 


Dig  t  zed  by 


Google 
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THE  NATIONAL  RENEWABLE  FUSE 

Only  renewable  fuse  that  is  built  to  take 
surges  in  the  line  and  still  maintain  proper  rat- 
ing under  rules  of  Underwriters  Association. 
It  is  not  necessary  to  overload  this  particular 
fuse  to  handle  high  starting  torque  of  induction 
motors.  Only  one  renewable  powder-packed 
cartridge  can  be  used  at  a  time.  Jobbers  and 
Distributors  everywhere.  Write  for  full  de- 
tails. 


Knife 
Blade 
Type 


Ferrule 
Type 


THE  FEDERAL  ELECTRIC  SIREN 


penetrating   screech   that  sounds   l. 

touch  of  a  button.  Instantly  recognised 
by  the  men  for  whom  it  is  intended.  Can 
be  used  wherever  there  is  electricity.  In 
all  sizes  and  styles  for  both  exterior  and 
interior  use.  Write  today  for  bulletin, 
staring  for  what  purpose  you  intend  using 
the  siren. 

WE  MANUFACTURE 
"NiIKhI"     Rtaamah  ttillwu  Sfeaal    Liiwu. 

*«*•■  F*Mll  Dry  Call  UlWU 

fin  jam  ttonea     B.ttnry     Lutaru, 

Starasa    B.tttHw    ILllUn  Ri-ohirM.hla. 


■Jimi,  C 


FEDERAL  ELECTRIC 

8700  South  State  Street 

BRANCH  OFFICES: 
Indianapolis,    Ind. 


COMPANY 

Chicago,  111. 


ilnffnaro,    Ala. 
1  Third  Ave. 


Chicaao   Rental    District 


J*EJiM* 


InfnSDf  K 

A  W.  Sho 


It*  9.  Third  St. 

Milwaukee,  WUc 

in  Fifth  Si, 
MlnneayolU.    Minn. 

HIS  Nicollet  Aye.  ■ 
N»   Orleans,    La. 

2M  Chart™  St. 
New    York    CII» 

ta  W.  «rd  St. 
Oklahoma  City,  Okla. 


Of  City  Nad.  B 
Portland,  Ora. 
SI  Oak  St. 


St.  Louie,  Ma. 


by  ViO 


ogle 
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Service 


Service  is  synonymous  with  distinction.  That  distinctiveness  in  your 
field  begins  first  with  the  quality  of  the  electric  appliance  you  carry; 
it  takes  in  store  conduct  and  in  its  scope,  embraces  every  contact  you 
make  with  your  customer  or  prospect. 

The  Edison  Electric  Appliance  Co.,  Inc.,  realizes  what  the  sales  value 
of  service  is  to  the  jobber  and  the  dealer — consequently  maintains 
Service  Stations  in  various  cities  throughout  the  country,  as  illus- 
trated above.  At  these  Service  Stations,  parts  are  furnished,  re- 
pairs made  and  every  thought  given  to  render  a  genuine  service  on  all 
of  our  devices. 

Our  Service  Stations  are  not  maintained  as  district  sales  offices  or  dis- 
play rooms  only,  but  largely  to  ren  der  service  to  Hotpoint  jobbers  and 
dealers  and  to  assist  them  in  rendering  a  superior  service  to  their  cus- 
tomers. 

Edison  Electric  Appliance  Co.,  inc. 

N*w  York  Chicago  Ontario,  CaJir.  Atlanta  St.  I  .aula  Lot  Anjelei 

Boaton  Salt  Lain  City  Seattle  Portland  San  Francbco  Dallaa 

N*»  Or'.aana 

129i  !d  hy^  \J 
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PIONEERS  in  the  field,  starting  origi- 
nally to  manufacture  a  few  appliances 
only,  we  now  manufacture  electric  ap- 
pliances for  practically  every  need  in  the 
home. 

In  each  appliance  that  we  make,  there  is 
embodied  some  distinctive  feature,  either 
in  design  or  in  workmanship.  That  fea- 
ture, beside  giving  the  appliance  greater 
uKlity.  and  emphasizing  the  real  advan- 
tage of  things  electrical,  raises  it  above  the  level  of  or- 
dinary modern  appliances  through  additional  safety  or 
convenience. 

Another  important  development  of  this  company  is 
the  perfection  of  e'ectric  cooking  equipment  for  the 
Hotel  and  Restaurant.  Years  of  intensive  study  and 
experimental  work  by  electrical  engineering  experts, 
have  produced  a  line  of  heavy  duty  equipment  that  in- 
cludes practically  every  need  for  the  hotel,  restaurant 
or  hake  shop. 

To  the  public,  Hotpoint — Hughes  and  Edison  appli- 
ances signify 'greater  conveniences  and  bring  about  a 
more  pleasant  atmosphere  in  the  home.  To  the  jobber 
and  the  dealer,  they  have  brought  many  satisfied  cus- 
tomers and  an  ever-increasing  vBrome  of  sales. 

Edison  Electric 
Appliance  Co.,  Inc. 


Google 
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Flexible  Industrial 
Lighting  Fixtures 


$ 


NATIONAL  ELECTRIC 
CODE    STANDARD 


Beetite-' 


W1! 


7HEREVER  FIXED  DROP  LIGHTS  are  used  over  work 

iches,  tables,  or  machines,  the  lighting  results  are  often 

unsatisfactory,  due  to  the  varying  character  of  the  work,  which 

Drop  Cord  makes  it  impossible  to  pre-detcrmine  the  exact  height  of  the  light 

source  above  the  working  plane. 

"Flexible  Lighting"  with  the  Anderson  Reelite  permits  instant 
a    ti  j.  ,-r,  «  adjustment  of  the  distance  of  the  light-unit  with  respect  to  the 

p-HitQlfofttctor  w<Jrk. 

f&£         _JC*W>  Good  local  lighting  demands  light  from  the  proper  direction.    The 

*  --w  ^'  Reelite  is  the  ideal  flexible  industrial  lighting-unit  and  is  suitable 

for  large  or  small  installations.  Flexible  local  lighting  is  the 
modern  and  efficient  method  and  its  advantages  will  be  immedi- 
ately appreciated  by  all  engineers. 

Standard  reflectors  are  recommended  for  use  with  the  Drop-Cord 
Type  Reelite,  selecting  the  reflector  to  meet  the  requirements  of 
the  particular  installation. 

For    lighting   horizontal   surfaces    such   as    tables,   desks,    work 
mended  |Jy  authoriif<i)~of         benches,  etc.,  cone  or  deep  bowl  reflectors  are  satisfactory, 
the  light-unit  can  be  as-         Reelite  industrial  installations  can  be  carried  out  according  to 
■ured  if  Reelite  n  used,         reflector  manufacturer's  recommendations.    Then,  to  meet  subse- 
quent  varying   manufacturing   conditions    of    lighting    requirements    of   certain 
operations,  the  Reelite  may  be  instantly  raised  or  lowered  as  required. 
Construction:    Black  enamelled  reel-unit  5J4  inches  in  diameter,  with  base  for 
attaching  to  3-inch  outlet  box,  or  direct  to  ceiling;  IS  feet  of  approved  portable 


cord   and   key-switch   socket;    plural-spring   pate 
life  under  most  severe  usage. 

Cat.  No.     Ktj  Socket       or"cord       Li»t  Priee       Cat.  No. 

1534         Porcelain         12  ft.        $8.00  1533 


Length 
of  Cord 
12  ft. 


ing    long 


indard  Bm 


for  3-io.  out: 


Reelfe' 


Cord  11 


2SO  V.     WO  w. 
i  equipped  with  a  2-pin  plug  connector  which 
can   be    attached    to   any    portable   device,    such    as: 
soldering  iron,  grinder,  drill,  hammer,  heavy  laundry 

Construction:  Black  enamelled  reel-unit,  8-in.  diam- 
eter, with  base  for  attaching  to  3-inch  outfit  box  (4- 
inch,  if  specified)  or  direct  to  ceiling.  20  feet  of  ap- 
proved cord. 

'CaL  No.  Description  Lilt  Price 
1533     Complete,   less  tool   ....- .*12.50 


ReetUe' 


250  V.       2B0  v 


ering  a  window  thade. 

Conjunction:  Black  enamelled  reel- 

base  for  attaching  10  3-inch'outlet 
ho*  (*-inch  if  jjjecified)  or  direct 
tu  the  ceiling,  25  feel  of  approved 
portable  cord.  With  either  heavy 
wire    open    guard    or    vapor-proof 

Cat.  No.  Type  of  Portable         Length  of  Cord  Lilt  Price 

1528.    Wire  guard-key  Socket _    25  feet  $15.00 

1539.     Vapor-proof    25  feet  16.50 

ANDERSON  ELECTRIC  &  EQUIPMENT  CO. 
154-160  Whiting  Street,  Chicago 
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Easiest  to  Sell — Surest  to  Satisfy 

Nationally  Known  More  Than  a  Million  in  Use 

Violetta  Violet  Ray  Machines 

Well  Advertised  Is  Half  Sold 

The  demand  for  Violet  Ray  machines  has  been  created.  Thou- 
sands of  dollars  have  been  spent  by  the  manufacturer  in  na- 
tional advertising.  The  universal  interest  aroused  has  far  ex- 
ceeded expectations.  In  addition  thousands  of  dollars  are 
being  spent  in  aggressive  dealer  co-operation.  We  urge  you 
to  cash  in  on  the  surest  SURE  THING  ever  brought  to  your 
attention.  Everybody  needs  and  wants  Violetta  Violet  Ray 
machines.     Everybody  will  buy  one. 


Don't  Make  a 
Mistake 


profit     and     build     up     ■ 

came.      Don't  for  ■   mo- 
ment think   that  Violetta 
.    Violet-Ray  machines   are 

Ray   machine*  ate  being 


MS 


Hundred! 

j"jr "aYking  for  thiiTn 

■--:.        The-e    inqilit 

*inf  turned  over 

de.Ten.  This  (sail 


Vio'ertU  Outfit  No.  3 


Sell  Violetta 

ion  helps  to  dealer!  are  tl 
>ti.    Catalogue*.    Mi 


DON-DUN  CO. 

WffU-ilxittflfa^dffn 
213   So.  Peoria    Street 

CHICAGO,  ILL. 

,  Write  for  Furthar  DoUila. 


Additional  Information  Under 
CLaaaiftcation  -  VIOLET  RAY 
High  Frequency  Apparatus, 
Electrode!  and  Attachments. 
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NEW  YORK 

DENVER  SAN  FRANCISCO  TORONTO 

<i«  at  Pattrsan,  N.  }.,  LoaiU,  Ifui.  ani  Allm,  III. 


FLEXIBLE  SHAFT 


MOTOR  CLUTCH 


EXTRA  LARGE  ROLL 
SWIVEL  CASTERS 


y 


Your  Judgment  Is  Never  Questioned  When  You  Buy  an  Eden 
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The  One  Complete  Line  of  Home  Laundry  Equipment 


Built  by  the  big  and  successful  firm  of  Altorfer 
Bros.  Company,  pioneers  in  the  industry;  ex- 
tensively advertised  for  years  in  magazines, 
newspaper  and  on  billboards  throughout  the 
United  States  and  Canada — as  well  as  abroad; 
distributed  by  leading  wholesale  distributors, 
near  to  you,  who  allot  exclusive  dealerships ;  in 
the  A  B  C  complete  line,  as  a  dealer  you  are 
offered  the  opportunity  to  combine  shipments 


of  assorted  washers  and  ironers,  reducing 
freight  costs — you  have  but  one  famous  name, 
"A  B  C",  to  stress  and  to  advertise — and  you 
enjoy  exceptionally  liberal  discounts  together 
with  unusually  broad  and  willing  selling  and 
advertising  assistance.  Write  for  full  particu- 
lars concerning  any  or  all  of  the  ABC  prod- 
ucts described  below. 


Some  lift 
and  dip. 

Others  rock 

and  to sb. 

The  A  B  C 
does  both. 


Combined    cylii 


A  B  C 

Super  Electric  Washer 


ABC 

Electric  Laundress 


Wrings  Irons 

i  Single  Motor 

c   laundry    unit    Detachable    Wring 


ABC 

Electric  Ironer 

not  be  handled' by  any   jingle  shoe   ironer.      Foot  pedali  apply 


ABC 

"Alco"  Washer 


ABC 

"Twin  Alco"  Washer 


tub.   Dolly   type.     Tub»  c 


d   singly  t 
furnished 


ALTORFER    BROS.  COMPANY 

Pioneer  makers  of  power  washers  and  ironers 
Peoria,  111. —  New  York  City  —  San  Francisco  Factories  and  executive  offices  at  Peoria 
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rfthelhst" 

r~TyO  the  woman  who  battles  dirt 
A  with  yesterday's  broom,  dust 
pan  and  carpet-beater,  "Spring 
Housecleaning"is  only  the  "Spring" 
name  for  a  never-ending  night- 
mare. 

In  half  a  million  happy  homes  the 

Premier 

"FIRST  AMONG  CLEANERS" 

has  made  "Spring  Housecleaning"  only 
a  shadow  of-  the  past. 


ELECTRIC  VACUUM  CLEANER  CO.,  Inc.,  CLEVELAND,  OHIO 

50  Service  Stations  in  Leading  Cities 

Exrtmimt  Canadian  Distributor! 

Canadian  General  Electric  Company,  Limited,  Toronto,  Ontario,  and  Branch 


ANYONE  CAN  DESICN 

A-TH  REE-SIDED  EMBLEM 

OF  QUALITY,  SERVICE  AND  PRICE 

BUT  NOT  MANY  IN  THE 

BUSINESS  OF  MAKING 

FLASH  LIGHTS,  BATTERIES  AND 

CHRISTMAS  LIGHTING  OUTFITS 

CAN  MAKE  THOSE  WORDS  MEAN 

AS  MUCH  TO  VOU 

AS  WE  WILL  DEMONSTRATE 

ON  THE  FIRST  ORDER 

Triangle  Electro  Trading  Co. 

79  Chambers  St.,  NEW  YORK  CITY 


THE  LAST  WORD  IN  WASHERS 


soda  I  baa 
frame  wit_ 

luh— 6-jhee 


Drlvfn*   gum   have   double   bearing*. 

noitelcai  running. 
Mourned    on    heavy    caiteta — wuher 


bine  cut — iniuring  muimum  life. 
ck>  in  4  different  portions. 

rci  out  of  order. 


iniooth  and 
lOYed     from 


Writ,  tor  further  partUaltrm 

THISTLE  MFG.  CO.  »"g  tiStto*™ 


Dig  t  zgcI  hy  VjOOQlC 


Dig  t  zgcI  hy  VjOOQlC 
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ILLINOIS  ELECTRIC  PORCELAIN  CO. 

MACOMB,  ILLINOIS 


Standard  Porcelain 


MANUFACTURERS    OF 


™/k 


u 


The 

Bull -Dog" 

Assembled  Split  Knob 

"Has  a  Grip  Like  Its 

Namesake" 


Manufactured     and     sold     under 
license  U.  S.  Patent  No.  829,392, 
February  J,  1920. 
PROTECTION   GUARANTEED 


Special  Porcelains 
Manufactured  in  Accord- 
ance with  Specifications, 


A  Full  Line  of  Export 
Types  of  Knobs,  Tubes 
and  Insulators  Carried  in 
Stock. 


Pole  Line  Insulators 

Strain  Insulators,  Secondary  Rack 
Insulators  and  Pin  Bases. 

I 


ooqle 
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INDEX  TO 
NATIONAL  PRODUCTS 

"AD  You  Require  When  You  Wire" 

NOTE:    This  index  is  to  aid  the  reader  in  locating  description 
of  NATIONAL  PRODUCTS  in  the  E.  M.  F.  YEAR  BOOK. 


"AUTO-STEELFLEX" 
"AUTO-FLEXTUBE" 
"AUTO-BRASSFLEX" 

See  Classification 
Conduits,  automobile,  and  fittings  there- 
for. 


"FLEXSTEEL"  sad  ARMORED  CONDUCTORS 

See  Classifications 

Conduit,  interior  flexible  steel.  Cables, 
armored  and  Cord,  flexible,  armored. 


"NATIONAL"  BRACKETS 

See  Classification 

Brackets,  wall,  outdoor  for  insulators. 


"SHERARDUCT"  Rigid  Steel  Conduit 
"ECONOMY"     Black    Enameled    Rigid 
Steel  Conduit 

See  Classification 

Conduit,  interior,  rigid  steel. 


"NATIONAL"  Lockouts 

See  Classification 
Locknuts,  conduit. 


"NATIONAL"  Metal  Molding 

See  Classification 

Raceways  or  moldings,  metal  for  sur- 
face wiring. 


"FLEXTUBE" 
See  Classification 

Tubing,  flexible  fabric,  non-metallic 


"NATIONAL"  Outlet  Boxes  and  Covers 

See  Classification 

Boxes,  conduit  outlet. 


"NATIONAL"  1 

See  Classification 

Bushings,  conduit,  box  and  cabinet. 


"NATIONAL"  Metal  Molding,  Fittings, 
Tools  and  Devices 

See  Classification 

Raceways  or  molding,  metal  fittings  for. 


"NATIONAL"  Fixture  Studs 

See  Classification 
Studs,  fixture. 


"LIBERTY"  Robber  Covered 
Wire  and  Cable 
See  Classification 

Wire,  rubber  covered. 


"NATIONAL"  Switch  Boxes 
See  Classification 

Boxes,  switch  and  cutout. 


"All  You 
Require 
When  You 
Wire" 


National  Metal  Molding  G 


Cuudian  PUtribnt 


FnlHm  Bid*..  Plttaborih, 

Portland  Boenoe  Aire* 
Salt  Lake  Citi         sSSuJ* 

Ban  imm™         Mexico  City 

Seattle 


Sun  raalo.  Biull 
HantUfO,  Chile 
Medellln.  Colombia 
Shanghai,  China 
Canadian  General  Bleetrle  Oo-.  limited 


Write 
for  the 
National 
Catalog* 
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A  Book  You  Need 


EVERY  contractor  and  wireman  in 
the  business  needs  this  new  Hand- 
Book — the  most  complete  book  ever 
issued  on  the  subject  of  metal  raceways 
(or  surface  wiring.  It  gives  full  in- 
structions— with  many  illustrations — 
for  using  National  Metal  Molding  under 
all  conditions.  It  also  lists  and  catalogs 
the  various  fittings  and  devices  that  are 
used  in  connection  with  Metal  Molding. 
Because  of  its  convenient  size,  the  book 
can  be  easily  carried  and  used  right  on 
the  job.  If  you  haven't  got  a  copy,  we 
will  be  glad  to  send  you  one,  without 
charge.  Just  use  the  postcard  enclosed 
with  this  book. 


National  Metal  Molding  <q 


Fulton  Bldg.,  Pittsburgh,  Pa. 

nrjtzodbyVjfTOgle 
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NATIONAL  PRODUCTS 


"AD  You  Require 


When  You  Wire" 


"SBRRARDUCT"  Bherardlird  Rl«ld  Steel  Conduit 


"FXEXSTEET."  Flexible  Metallic  Conduit 


"ECONOMY"  Black  Enameled  Conduit 


"FLKXTTJBE"  Sou- Metallic  Flexible  Conduit 


"NATIONAL"    METAL    MOLDING.    "Urine*   Keetrlelty 


.1RRRTY"  Rubber  CoTered  Wire  and  Cable*. 
"FLEXCORD"  FortiWc  Electric  Coed 


"NATIONAL"  Bracket* 


"AUTO-FLEXTURE"— Nan-Mctalllc  Automobile  Cwdalt 


A 


Outlet  Boin,  CoTcn  and  Switch  Bum 


"All  You 
Require 
When   You 
Wire" 


General  Office):     Fulton  Hide..  Plttebuiwh,  Pa. 

National  Metal  Molding"  6. 


Detroit  Portlnad 


Chlcaav  New  York 


Baa  Fraocleoo  Mexico  CHr  

Seattle  Lima.  Peru  Shaawbj 

n:     Canadlaa  General  Elect rl0  Co.,  Limited 


Write 

for  the 
National 
Catalogs 
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"ZINKOTE"  "NAVALITE" 

Galvanized  Pipe  Enameled  Pipe 


Dittrtct  tUflt—  i  CHICAPO                                                                        DhMet  Ottiett  t 

NEW  YORK  OTY  wmw»w*  L05  ANGELES.  CAUF. 

3t48Eq.nl.bl.Buildi.it  „...                                                                                         404  Swurlty  Bui  Id  In  t 

PITTSBURGH,  PA.  "'""  NEW  ORLEANS 

838  0!lT.r  BulWln,                    INDIANA  HARBOR,  INI).  ZANESV1LLE,  OHIO  701  M«UoB  Blanch*  BM|.  Aum 

KANSAS  CITY.  MO.  EVANSTON,  ILL.  MINNEAPOLIS,  MINN. 

ISO*  Commerce  B.illdln,  MS  Andru.  BniUfio* 


Ifs  Buflt  Right— It  Stays  Tight 


Walsh  Electrical  Supply  Co.,  Inc.,  151-155  W.  18th  St.,  New  York  City 

Digtzod  by  VjOOQlC 
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SPRAGUE  ELECTRIC  WORKS 


TELEPHONE. 

Long*  ere     900 


OF  GENERAL  ELECTRIC  COMPANY 

527-531  West  34th  Street 

NEW  YORK,  N.  Y. 


ATLANTA 

BALTIMORE 

BOSTON  

CHICAGO      . 


LOS  ANGELES   

PORTLAND,   OREGON-. 


BRANCH  OFFICES 

INDIANAPOLIS  ... 
KANSAS    CITY 

MILWAUKEE 

PHILADELPHIA 

PITTSBURGH    

ST.  LOUIS  

PACIFIC  COAST  REPRESENTATIVES 

Corporation  Bldg.  SAN  FRANCISCO. 

Electric  Bldg.  SEATTLE  


vident  Bank  Bldg. 


WIRING  MATERIAL 

BX  (Flexible  armored  conductor). 

Greenfield  flexible  si  eel  conduit. 

Spragueduct  (black  enameled  conduit). 

Green  fi  el  duct  (hot  galvanized  conduit). 

Outlet  boxes  and  covers  (complete  line). 

Spraguelets  (all-combination  bodies  for  exposed  wiring). 

Connectors,  couplings  and  fittings  for  outlet  boxes,  etc. 

APPARATUS 

Electric  hoists  for  all  purposes. 

Dynamometers  (for  testing  gas  engines,  etc.). 

Horizontal  cargo  winches. 

Vertical  car-pulling  winches. 

Ventilating  Fans  (for  restaurants,  hotels,  etc.). 

Printing  press  operating  equipments  (from  the  smallest  to  the  largest). 

MISCELLANEOUS 

Armored  Hose  (for  steam,  air  and  water). 

Panelboards  and   Cabinets   (specializing  in  safety  first 

types). 
Write  for  Bulletins  and  the  name  of  the  nearest  dis- 
tributor. 


SPRAQUEDUCT 


black  enameled  li 


Ul 


A.C.    ud    D.C    volt- 


#'» 


m.  E.  C.  Cum.  p  "" 


with  quick  brack  ■ 
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Sprague  Electric  Hoists 


/    TTPE.    CAPACITIES    1 


D-ll     Spur 
through  trip 


RATINGS  AND  WEIGHTS,  STANDARD 

MONORAIL  HOISTS,  CASE 

CONTROLLED 


Ho  111 

Troltav 

WaHrhtof 

1 

BpMd, 

m*n. 

ft. 

r&. 

Motor 

S?r 

Motor 

Mlr,l- 

imot 

jwitb 

3 

lype 

Frume  H.P. 

PY»meJH.P. 

safe 

ltt 

1 

SI 

si 

W! 

si 

S3 

Si" 

Ml 
HI 
Ml 

M3 

Ml 
Ml 

MS 

Mi 

\i 

360 

160 
360 
160 
160 
360 
160 
130 

360 
160 

Ml 
Ml 
Ml 

Ml 

MI 

111 

Ml 
Ml 

M3 
Ml 

1SS6 

1»7S 
1616 

IE!  6 
■  110 

llll 

2111 

1160 
1110 
1060 

1660 

1110 

3*60 

1330 

1160 
3130 
6190 

*«•>.  c™.. 

II 

BO 

Id 
IT 

31 

■  0 
31 

11 
11 

16 

IB 

13 

S3 
8! 

6101 

61BC 
5001 

» 

360 
350 

6160 
6130 

60O8 

3 
6 

llll 

till 

1E1I 
IBUI 

6011 

1410 
1(50 
3IO0 

two 

1410 

1460 
IT4D 

gle 
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Rattan 

CONDUIT  FITTINGS 


MpedillT  id*pl*d  to  ilmd   it] 


f  FIXTURE  BTUOB 
lo   inn.   julTminxJ.   ud 


CONDUIT  BENDERS 

.n  ipwaillr  ibftotd  *trloi 
t  Inert*.  Ino"  tUor-lnr  quid: 
ttai  applletilDn  to  vndult. 


PEERLESS 

Repulsion  Induction  Type 

Single    PWe   Motor. 

*a  t»  m  h.  p. 

Split  Phase  Type 

Single   Phaae   Motor ■ 

I  /20  to  '/i    H.  P. 

Polyphase  Motors 

Vt  t°  2  H.  P. 

Bipolar  Type 

Direct  Current  Motor* 

Direct  Current  Generator* 

I  /30  to  2  H.  P.  or  1  /50  to  I  Vt  K.  W. 

Multipolar  Type 

Direct  Current  Motori 

Direct  Current  Generators 

2  to  30  H.  P.  or  I  to  30  K.  W. 

Rotary  Converters     ■ 

Synckronoua   Motor* 

Motor  Generator  Seta 

Designed. for  Special  Application*  . 

Fans 

Oscillating,    Non-Oscillating   St    Ceiling  Type* 
For  All  Standard  D.  C  or  A.  C.  Circuit* 

•tOeaTjl 


The   Peerless   Electric  Co. 

WARREN,  OHIO 

AGENCIES  IN  PRINCIPAL  CITIES 


No.  17— Bank  Sen 


Approved  by  the  National  Beard  of  Und.rwrlt.r.        C.mln.u 


ERIKSON 
REFLECTORS 

(or  Lighting 

Bank  Screens  and  Desks 

Show  Cases  and  Windows 

Special  Lighting  Effects 

L.  Erikson  Electric  Co. 

(E*tablUa*d  IMS) 

6  Portland  St    BosUa,  Hau. 


SOUTHERN  ELECTRIC  CO. 

Distributing  Jobbers 

ELECTRICAL  MERCHANDISE 

BALTIMORE,  MD. 
RICHMOND,  VA. 

"Southern    Service    Satisfies" 


CoogTe" 


Dig  t  zed  by 
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If  It's  Made  of  Felt— Ask  Booth 

Digtzod  by  VjOOQlC 


E  M  F  ELECTRICAL  YEAR  BOOK 


Specialists  in 
Fractional  Horse  Power  Motors 

Domestic  Motors  are  the  result  of  long  experi- 
ence covering  the  operation  of  these  motors  on 
the  many  nationally  known  household  and  in- 
dustrial  appliances   where  they   are   standard 

Sarin  Wound  Motor  equipment  Split   Phwe   induction 

Pn-t»— u  applied  to  ^     F  Motor 

ciewior.  Domestic  Sales  Engineers  are  in  daily  contact 

with  problems  of  small  motor  application  un- 
der all  conditions.  Let  us  confer  with  you  on 
your  requirements. 

THE  DOMESTIC  ELECTRIC  CO.,  CLEVELAND,  O. 
FACTORIES  AT  CLEVELAND,  O.  AND  NORWALK,  O. 

<Dotnestic  £tectrtc 


TRotor^ 


GALE'S 

Commutator  Compound 

Prevents  cutting  of  commutators  and 
sparking ;  will  not  gum  the  brushes.  Puts 
that  high  gloss  on  commutators  that  you 
have  so  long  sought.  Saves  wear  and 
labor. 


Known  and  used  all  over  the  world  for 
over  SO  years.     For  sale  by  all  supply 


Mclennan  &  co. 

Sol.  Mtrt. 

1751  Welt  35th  Street 
CHICAGO,  ILL. 


MINERALIAC  FLECTPJC  COMPANY 

«AJVUrACTUR£RS  OF 

4.MrMHsjjjn> 


Cable  and  Conduit  Hangers: 

For  open  wiring  and  conduit  in  exposed 
position. 

The  Jiffy  Clip: 

One-hole  pipe  hanger,  with  rib  and  boss. 

The  Altaian  Desk  Push: 

Round  style,  Rectangular  or  Rectangular 
with  Name  Holder.  Mahogany  or  Oak 
finish. 

Insulating  Compounds: 

High  .and  low- tension  compounds — ap- 
proved by  all  users  of  high  grade  insulating 
material. 

YOUR  JOBBER  HAS  THEM 
ftlNERAllAC  FIECTRIC  fQHFAHY 

1045    U'n.h, „f,t,.„     Blvd.,  Chicago,    Illinois 


,  Google 
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Rome  Brass  &  Copper  Co. 

Rome,  N.  Y. 

Manufacturers  of 

\ROME- 

Brass,  Copper,  Bronze  and 
Special  Alloys  in  Sheets,  Rods, 
Tubes,  Bars  and  Special  Shapes 

Also  we  Specialize  in  Copper  Commutator 
Bars  and  Segments  for  all  purposes. 


Branch  Store 

115-119  North  Market  Street 
Chicago,  HI. 

Branch  Offices 

233   Broadway,   New  York   City 
WeJb  Fargo  Bldg.,  San  Francisco,  Calif. 
Export  Office:  S  State  St.,  New  York  City 


Digtzod  by 


Google 
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Edison  Storage  Batteries 

STRENGTH  -  POWER  -  ECONOMY  -  PERMANENCE 

THE  ONLY  STORAGE  BATTERY  MADE 
OF  IRON  AND  STEEL  AND  HAVING  AN 
ALKALINE     (NON-AGID)     SOLUTION 


It  he  atoraga  baiieir  tractor  does  the  work 
*lof     many     hand -trucker.,     and     do™     It 


in  and   lighting 
lability      or      I 


rttlnK  outfits. 


Ruggedneaa  and  light   weight  mako   the! 
Edlaon    th«    Idaal    batterlea    (or    porMblif  ^rh 


'of  the  Edinon  Batter. 


One  man  handlaa  the  1MI« 
baitery — a  labor  saving 


rachtB.   tiiga.   lljih- 


•leriaa      i 


EDISON  BATTERIES  HAVE  BECOME  STANDARD.  THROUGH 

Years  of  Successful  Usage.    Write  (or  Bulletin  850  AQ.     It  tells  the  story  briefly  and  clearly 

Edison    Storage   Battery   Company 

314  Lakeside  Ave.,  Orange,  N.  J, 


Dig  tzc.d  by 


Google 
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Want  Information? 


If  you  don't  find  what  you  are  looking  for  in  the 
E  M  F  Electrical  Year  Book  send  your  inquiry  to  our 
Service  Department. 

A  trained  staff  has  been  provided  to  furnish  any  elec- 
trical information  not  covered  in  this  volume,  aside  from 
highly  technical  arfd  consulting  engineering  service. 

The  Service  Department  will  also  be  prepared  to  fur- 
nish promptly  any  information  covered  by  the  book  for 
which  facts  or  figures  are  desired  that  are  later  than  those 
that  were  available  at  the  time  of  going  to  press. 

Subscribers  to  the  book  will  thereby  be  able  to  obtain 
between  the  regular  annual  editions  the  latest  data  on 
any  subject  or  listing  on  any  product  for  which  they  have 
urgent  need. 

This  service  is  without  charge  to  subscribers. 


E   M   F  Electrical   Year   Book 

Published  by 

Electrical  Trade  Publishing  Company 

53  West  Jackson  Boulevard 
Chicago,  III. 

New  York)     116  Nassau  Street 


Dig  tzc.d  by 


Google 
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RELIANCE 

WEIGHING 
MACHINE 
DIVISION, 

STEARNS  MOTOR  MFG.  CO. 

Bensrtl  Office!  »l  FMt«7 
LUDINGTOH,  MICHICAN 


Unlod  Stataa  and  Canada 


Dig  tzc.d  by 


Google 
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Worm  and  Spur 
Gear  Speed  Reducers 


Ganschow  Direct  Drive 
Speed  Reducer.  Driving 
plates  are  firm  and  well 
balanced.  They  act  as 
driving  gears,  and  estab- 
lish a  momentum,  saving 
a  large  degree.of  power. 


Effecting  Economy  in 
Power  Transmission 

One  of  the  moat  expensive  items  in  manufac- 
turing is  power.  You  buy  power  same  as  you 
do  raw  material.  And  in  maintaining  an  eco- 
nomical production  system — in  lowering  your 
operating  coats — you  must  conserve  power  just 
as  you  conserve  time,  material  and  labor. 
Inferior  transmission  loses  hundreds  of  dollars 
in  power  for  the  plant  in  which  the  item  of  con- 
servation is  neglected. 

Speed  Reduction 

II  is  o   known  fact  that  a  good  type  of  speed  reducer 

affords    the    most    efficient   and    economical    means    of 

reducing  the  speed  between  motor  and  machine. 

A  good  speed  reducer  is  simple  of  construction;  there 

are  few  moving  parts  to  be  driven.     Consequently  it 

offer*  the  least  resistance  to  the  driving  unit. 

It    it    strong;   a    steady,    rigid,    well-ribbed    body   and 

good   quality  of   material   give   greater   strength   than 

an  over-abundance  of  metal. 

Ganschow  Speed  Reducers  embody  all   the   points  of 

economical    speed     reduction.       They    are    made     for 

reductions  from   4  to    I    to  250  to    t,  from    V)    to    100 

h.p. 

William  Ganschow  Go. 

Chicago 

Rai.ihid.h-n d  Bak.lil,  Nai.aU.m  Pinion t 
Btvl,  Spar,  Spiral  and  Worn,  Gears, 


Dig  tzod  by 


Google 
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Universal  Winding  Machines 


u 


For  the  insulating  machine 
wound  by  No.  14  "UNIVERSAL" 

Universal  Winding  Company 


BOSTON,  U..S.  A. 

CHICAGO  OFFICE 
20  E.  Jackson  Blvd. 

Tel.  Waba*h  &12 


No.  14  "UNIVERSAL"  No.  50  "UNIVERSAL'  5  Way 

These  machines  in  combination  multiply  fine  yarn 

,tzodbyL.oogle 
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From  Switch-handles  to  Motors- 


Conduits,  condulets,  core-plates,  meter  cases,  motor  cases, 
panel  boxes,  switch  handles,  telephones,  etc.;  these  are 
but  suggestions  of  the  many  articles  of  electrical  equipment 
which  are  finished  -with  Hilo  Black  Enamels  and  Japans. 


Dig  tzc.d  by 


GooqIc 
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Black  and  Yellow 
Varnished  Cambric 

Oiled  Silk 
Varnished  Paper 

Flexible  Varnished 
Tubing 

Irv-O-Slot  Insulatk 

Insulating 
Varnish 

SIX 

QUALITY 
FACTORS 

Special 
Folded  Paper  for 
Coil  Windings 

HIGH    DIELECTRIC   STRENGTH— Added  protection  for  the  same  con- 
struction. 

HIGH    RESISTANCE— Leakage    reduced  to  a  minimum. 


FLEXIBILITY — The  flexible  nature  of  the  material  increases  speed  and  effi- 
ciency of  production  without  reduction  of  standards. 


NON-HYGROSCOPIC — Leakage    attendant  upon  atmospheric  changes  elimi- 
nated.   __^ '  .._.___ . _    i 

HEAT  RESISTING— Not  affected  by  working  temperatures. 


CHEMICALLY    NEUTRAL— Does  not   affect   and   is  not  affected   by   im- 
pregnating compounds  or  varnishes.  ' 


For  detailed  descriptions  of  Irvington  products  see  encyclopedia  section  of  this 
book  under — "Cambric,  Varnished'';  "Paper,  Special  and  Miscellaneous  In- 
sulating"; "Paper,  Tape";  "Silk,  Varnished";  "Tape,  Silk";  "Tape,  Var- 
nished or  Oiled";  "Tubing,  Varnished  Fabric";  "Varnish,  Insulating",  and  "In- 
sulating Materials  and  Compositions,  Miscellaneous". 

Irvington  Varnish  &  Insulator  Co. 

IRVINGTON,  NEW  JERSEY 


Established  1905 

Diitribatort — Mitchell-Rind  Mfg.  Co.,  New  York  City  L.  L.  Fleig  &  Co.,  Chicago  Comumcri  Rubber  Co.,  Cleveland 

Electric  Railway  A  Manufacturer!  Supply  Co.,  San  Franciico  T.  C.  White  Electrical  Supply  Co.,  St.  Louia,  Mo. 
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CHICAGO   MICA  COMPANY 

Valparaiso,  Indiana 

Micabond  Commutator  Segment! 
Micabond  Commutator  "V"  Rings 
Micabond  Moulded  Insulation,  Special  Shapes 
Micabond  Rheostat  Tubes 
Micabond  Cloth  and  Paper 
Micabond  Moulding  Plate 
Micabond  Commutator  Segment  Plate 
Micabond  Paper  Tape 

Mica.  Cut  and  Uncut  Sheet  Mica.     Domestic,  India  and  Amber  Quali- 
ties.    Mica  Washers,  Discs,  etc. 

Champion  Oiled  Cambric,  Oiled  Cambric  Tapes,  Linen,  Cotton  and 
Friction  Tapes. 

Transformer   Cements,    Insulating    Glue,    Anti-rust   Compounds,    Oil- 
proof  and  Water-proof  Insulations. 


We  can  fill  any  requirements  —  and  solicit  your  inquiries  and  specifications 

J  II 


NIC 


The  Standard  Mica  Insulation 


Peerless 


^Insulation 


(IS  STANDARDIZED! 


Mica  for  Every  Electrical 
Purpose 


i  Monldlnc  Plate 


B— Tnb* 
II— c™ 


NEMCO  STANDARDIZED 
MICA  PRODUCTS 


NEW  ENGLAND  MICA  CO. 

Minna  and  BiuheBwi 

Factory  and 

Main    Office 

Waltham,  Mm. 


New  York 

Office 

253  Broadway 


INSULATING 
VARNISHES  AND  COMPOUNDS 

BAKING  JAPANS-LACQUERS 

GRAPHITES-PROTECTIVE  PAINTS 

INCO 

INSUUTE  No.  16 


Requirement!  for  Manufacturer*  and 
Repairers  of  Motor*  and  Other  Electrical 
Apparatus  and  Device! . 


Write  for  BulUtin  No.  207 

^JL^a     International  Paint 
$     W)     ^         Corporation 

St.  Louis,   U.  S.  A. 

Specialiiti    In    Inaulatinc  Var- 

niihei     and     Protectee     Paint  ■ 

for  More  Than  a  D crude. 


Dig  tzc.d  by 


Google 
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Time 

/    £ostM 

/Jjghima  ' 
I      lanterns  , 
/Danger olTire  Jt 
/High  Insurance 

J  Insufficient  JGgkt 

/Doing by -ham hu/iat  can 
'  *  done  with  Shiver 

/Discomforts  -Danger-Dirt 
JGerosene  JJgntina 


Kerosene  Light 


and  Hand  Labor^       ^  and  Power 
light  When  andTWherc^ou  want  it 

3-h.P.  L-type  engine.  1250  watt 
Westinghouse  generator.  Simple, 
Compact,  Durable.  Engine  and 
generator  guaranteed  1  year,  bat- 
teries, 5  years. 
Semi-automatic  control. 

Switchboard  of  simplest  design  in- 
cluded in  unit. 

THE  EVERLITE  COMPANY 

Main  Factory,  928  Sooth  Third  St,  Minneapolis,  Minn. 

Winnipeg  Factory,  Catherine  and  Quelch  St.,  Winnipeg,  Man.,  Can. 

London  Office,  29  Great  Polteney  St.,  London,  N.  W. 

EASTERN  OFFICE:   SOUTH  FERRY  BUILDING,  NEW  YORK,  N.  Y. 
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THE  sale  and  handling  of  larger  units  are 
greatly  facilitated  by  a  clean,  litterless 
individual  package  such  as  the  one  illus- 
trated. The  box  shown  here  was  specially  de- 
signed by  H  &  D  engineers  and  it  is  but  one  of 
hundreds  of  sturdy,  strong,  lightweight  con- 
tainers built  to  the  specifications  of  a  certain 
product  H  &  D  Corrugated  Fibre  Board  is 
unequalled  in  its  adaptability  to  the  packing 
requirements  of  electrical  goods,  and  it  offers 
a  practical  solution  to  almost  every  packing 
problem. 


Make  Your  Packing 
Serve  a  Double  Purpose 

THE  first  office  of  packing  is  protection.    But 
have  you  ever  thought  of  it  as  a  factor  in  sales? 

The  tendency  is  toward  well-designed,  attractive, 
individual  containers,  for  larger  standard  units ;  clean, 
convenient  cartons  for  the  quantity  packing  of  smaller 
products;  standardization  in  packing  to  make  han- 
dling, checking  and  sales  easier. 

Untidy,  paper-wrapped  and  straw-embedded  elec- 
trical merchandise  in  clumsy  boxes  and  barrels  is 
being  fast  left  behind  in  the  race  for  sale.  It  is  dis- 
criminated against  in  favor  of  conveniently  handled, 
easily  checked  goods  in  clean,  standardized  fibre  con- 
tainers. Pack  your  merchandise  not  only  for  its  pro- 
tection but  with  a  thought  to  its  sales. 

Hinde  <%  Dauck  Corrugated  Fibre  Board  Boxes, 
Containers  and  Packing  Material*  in  an  unlimited  va- 
riety of  design  are  at  the  service  of  the  electrical  trade 
everywhere. 

The  Hinde  <£  Dauck  Paper  Company  maintains 
a  special  department  whose  work  is  the  designing  of 
containers  to  fit  a  given  product.  Send  us,  collect,  a 
typical  sample  shipment  of  any  of  your  products  and 
let  us  design,  free  of  charge,  a  practical  method  of 
packing.  Your  goods  will  be  packed  as  we  think  they 
should  be  and  returned  to  you  prepaid.  Take  advan- 
tage of  this  free  service  today. 

The  Hinde  &  Dauch  Paper  Co. 

311  Water  St.,  Sandusky,  Ohio 

Tomato,  Canada :    King  St..  Subway  and  Hanna  Ave. 
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SHERMAN  GOODS 
LEAD  THE  FIELD 


SHERMAN  SOLDERING  LUGS 

are  approved  by  underwriters.    They  are  made  in  sizes  from  30  to  1000  amperes, 
and  constitute  a  standard  line  for  use  whenever  efficient  soldering  lugs  are  needed. 

The  Sherman  Ground  Clamp  is  a  one-piece  all- 
copper  article  that  can  be  used  for  either  sol- 
dered or  solderless  connections.  It  is  made  in 
accordance  with  the  latest  underwriters'  rulings. 

Sherman  Set  Screw  Connectors  are  made  to  ac- 
curate size.  The  screws  are  heavily  galvanized, 
hence  rustproof. 

The  Sherman  Connector  is  an  economical  and 
efficient  device.  It  is  used  for  the  proper  fitting 
of  lead  wires  to  dynamos,  transformers,  gener- 
ators, etc.  It  is  made  of  seamless  copper  and  has 
over  five  times  the  conductivity  of  yellow  brass. 

Sherman  Fuse  Clips  are  made  in  both  the  fer- 
rule and  knife-blade  types  of  phosphor-bronze 
and  special  spring-tempered  copper.  They  are 
superior  for  use  in  panel  board  and  cut- out  in- 
stallation work. 

Sherman  Terminals  are  made  in  a  large  variety 
of  styles  and  sizes  both  in  sheet  copper  and  brass. 
They  are  efficient  in  every  way  and  are  very  low 
in  cost,  being  made  with  special  machinery  in 
large  quantities. 

Sherman  Battery  Connectors.  Copper  ter- 
minals, corrugated  to  insure  tight  hold.  Extra 
flexible  wire  with  soft  cotton  cover. 

jplrndld  modern  daMKbt  tmttarr  of  t»e  H. 

Battle  Creek.     One  at  the  IftrseM  brue  food*  n 


Fractional  Horsepower  Motors 

H.  B.  Sherman  Mfg.  Co. 

BATTLE  CREEK  MICHIGAN 
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Sole   Selling    Ag»U  for      MiDu  fixture™    of    M.g-                                                                                                                    ,  ■       , 

SSST*  a^t"  nS    «..»..w  ......  .1,.    ^'         tJS'HiiM'iSV                             every  type  of 

SS"ds"k  "«"■     t//W?PAl?A5YAA?                  Electrical 

M.nning  J.  Smith  Co.          Woven  Cotton  T.o.                 *^  iWT  IWAV-  i*W»                            ».       ,. 
Fi.ydb.rg  Br...                      Cut  Cotton  Tape                                          CHICAGO .  ILLINOIS.                                  Machinery 

Wires,  Cables  and  Machinery  of  Every  Description 

BARE  AND  INSULATFD 
WIRES  AND  CABLES 

.      MAGNET 

RESISTANCE 

WEATHER-PROOF 

RUBBER  COVERED 

ELECTRICAL  CORDAGE 

TELEPHONE  WIRES 
INSULATING  MATERIAL 

We  Can  Supply 
Every  Wire  Need 

OUR  LARGE  MACHINERY  STOCKS 
ASSURE  PROMPT  DELIVERIES 

COMPLETE  ELECTRICAL 

POWER  PLANT 

EQUIPMENT 

ENGINE  GENERATOR  SETS 

MOTORS 

Consult  Our  Engineering 
Department 

Increase  Your  Earnings 

There  is  an  almost  unlimited  field  for  the  sale  of  The  EMF. Electrical  Year 
Book  in  your  vicinity. 

Every  concern  and  individual  engaged  in  the  electrical  industry  or  using 
electrical  equipment  has  need  for  the  information  it  contains: 
Live,  energetic  men  can  materially  incre^e  their  earnings  by  acting  as  our 
representatives  for  the  sale  of  books,  eitror  during  spare  time  or  on  a  full- 
time  basis. 
Write  for  full  particulars  of  our  liberal  commission  arrangement. 

Electrical  Trade  Publishing  Co. 

53  W.  Jackson  Boulevard 
CHICAGO 
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If  It's  Made  of  Felt— Ask  Booth 
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The  Latest  Word  in 
BLOW  TORCHES 

TURNER  NEW  LINE  BLOW  TORCHES 
operate  perfectly  on  either  gasoline  or  kero- 
sene, and  they  stay  generated.  THE  BAFFLE 
DOES  IT. 

The  adjusting  needle  is  sep- 
arate from  the  shut-off.  No 
more  trouble  from  enlarged 
fuel  opening  or  corrosion. 
Air  and  fuel  are  correctly 
proportioned  automatically 
by  the  flared  tube,  regardless 
of  size  of  flame  used. 


DoB't     bar     miollicr 
torch      wlthont      tlu> 
baffle   Id  the  burner 
tube. 
Tl'RNEE    PATENT 


These  and  other  improved 
features  give  you  BLOW 
TORCH  SATISFACTION. 

Price*  no  higher  than  for  ordinary  torches 

THE  TURNER  BRASS  WORKS 

Sycamore,  Illinois,  U.  S.  A. 

Fifty  yarm  of  manufacturing  «xpari*nca 


J 


Switchboards 

Built  to  your  specifications 

We  specialize  in  building  switch- 
boards  to  meet  any  conditions  and 
can  give  prompt  service. 

We  also  carry  a  complete  line  of 
new  and  rebuilt  Electrical  Machin- 
ery and  maintain  a  large,  well- 
equipped  repair  department. 


BOUSTEAD  ELECTRIC  &  MFG.  CO,  Ik. 

14-18  Eert  Hennepin  Ave., 

MINNEAPOLIS,  MINN. 
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TT-IE  largest  Independent  Telephone  Manufacturers  in 
J  the  World  Today.  Building  telephone  equipment  of 
the  highest  quality  for  the  past  twenty-three  years  has 
given  us  an  undisputed  prestige  for  honest  dealing  and 
efficient  service. 

Many  of  our  first  installations  are  still  giving  fine  serv- 
ice. Clear  transmission  and  long  continued  service  under 
the  most  severe  conditions  are  assured  with  Kellogg  equip- 
ment daily,  the  world  over. 

We  can  promptly  supply: 

Oil  Field  Telephone!  Switchboard*  for  the  imalleit 

Mine  Telephones  or  Urffeet  telephone  exchange 

Railway  Telephone*  Switchboard*  for  office* 

Farm  Line  Telephone.  hWU,   ho.pital*,   public 

Police  and  Fire  Alarm  System*  building*,  etc. 
Inter- Department  Syrtem* 

In  fact,  everything  that  will  transmit  talk  over  wires. 
Line  construction  material  and  supplies  of  the  highest 
quality  in  stock  for  prompt  shipments. 

With  Kellogg,  Use  is  The  Test 

Kellogg  Switchboard  &  Supply  Company 

Main  Offices  and  Factory— CHICAGO 

Branches:     Columbus,  Ohio  Kama*  City,  Miiaouri  San  FrancUco,  California 


Scovill  Products 

Includa 

ELECTRICAL  PARTS  — To  Order 


BRASS,  BRONZE,  COPPER, 

NICKEL  SILVER,  STEEL 

AND  ALUMINUM 

In  addition  to  stampings,  screw  machine 
products  and  numerous  electrical  parts — we 
are  equipped  to  produce  special  articles  for 
the  electrical  manufacturers  in  quantity  or  sup- 
ply the  metal  or  alloy  best  suited  to  their 
particular  requirements  and  in  the  most 
convenient  form,  such  as  Sheet,  Rod,  Wire 
and  Seamless  Tubing. 

Scovill  Manufacturing  Company 

Established  1803 


New   York      Rochester      Philadelphia      Chicago 

Boston  Cleveland  Detroit 
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Do  You  Use- 
Metal  Part*,  Brass  or 
Steel 

Eyelets, 

Terminals, 

Bushings, 

Ferrules,  etc 

or  Molded  Insulation 

Sockets,  Bushings, 

Weatherproof  Sockets, 
Knobs  and  Handles 

Push  Buttons,  etc 

If  so,  our  automatic  ma- 
chinery will  turn  out  your 
needs  quicker  and  cheap- 
er than  you  ever  thought 
possible. 

A  trial  Will  mora  than. J, 
eonvinem  yoa 

Waterbury  Button  Co. 

935  Soitk  HaiiTSL,  W*te  r bur y,  Cobb. 
EttablUhtd  1812 


4K.W. 

j                                                 Electric 

.                                              Generating 

Set 

t 

A  direct  current  direct  connected  product  especially  well 
adapted  for  u*e  in  connection  with  moving  picture  work, 
lighting  of  country  home*,   school  house*,   churches,    etc 

a      A.;d..i 

during,  he     UMT^                      ^^rT  °or 

0^                                       larger 

The       depend- 

able     service     given 
by   them   has   made 
Universal       Marine 
Moton  the  favorite 
for  boat*  under  30 
ft.  in  length. 

S-12  H.P.  Marin*  Motor 

For  ftirthmr  information  uirilt  tu 

UNIVERSAL  MOTOR  CO. 

OSrlKOSH,  WIS. 

Dig  t  zed  by 


Google! 
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He  Cut  Out  Cast  Iron  Parts 


The  put  ill  named  a  the  End  Shield  of  in 
Electric  Motor.  Thii  i*  only  typical  of  what  can 
bedcsle.  Tuemoieintricatethepart.thegreaUT 
the  saving  as  a  rule.  The  tensile  strength  of  the 
lion  Caating  ia  20,000  pounds  pa  square  inch 
— thatofth*Ten»opait45.000pounds.  The 
weight  of  the  Iron  dining  a  2  pounds  8c 
— thai  of  the  same ;  ™ 

I  pound  13 1 


When  he  found  a  heart  and  leaa  costly  wiy — 1m  aim  lw  iiiuiIm  |iim»aaiiii . naiiiiinJiilljn  i J 

manufacturer,  alert  for  changes  in  methods  that  would  help  him  to 
t  the  changed  conditions  of  today 


(3 


TENSO  DIE  CASTINGS 


Ewl  tnat  Uspani  Dtoduced  by 
CAST  FINISHED  and  n 


^*P     TeaaoDtaC 

Sand  BiopU  t> 


Iron,  aiuch  haidei  and  liibiei  ia  weifht.  These 


pans  oHioa,  Ma])«U*.  B 


Barnhart  Brothers  &  Spindler 


Manufacturers: 


Have  you   brought  out  any   new 
products  ? 

Have  you  discontinued  any  prod- 
ucts? 

Have  you  moved  your  main  or  any 
branch  or  district  offices? 

Have  there  been  any  changes  in 
personnel  ? 


It  is  important  that  your  listings 
in  the  E  M  F  Electrical  Year  Book 
be  accurate  and  complete  and  we 
urge  you  to  keep  us  informed  of 
any  changes.  It  will  help  if  you 
place  us  on  your  mailing  list. 


EMF  Electrical  Year  Book 

PUBLISHED  BY 

Electrical  Trade  Publishing  Co. 

S3  W.  Jackson  Boulevard     -    Chicago,  111. 
New  York:  116  Nassau  Street 
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'jfoeJobba&Sdksmdn 


A  human-interest  monthly  journal 
_for  wide-awaKe  electrical  salesmen 


Concentrating  its  entire  efforts  on  the  electrical  jobbing 
field,  The  Jobber's  Salesman  renders  a  specialized  service 
that  has  become  an  important  factor  in  electrical  merchan- 
dising. 

Over  80  per  cent  of  all  electrical  jobbers  and  their  sales- 
men are  enthusiastic  subscribers. 

Human-interest  articles  by  the  foremost  authors  establish 
the  editorial  character  of  The  Jobber's  Salesman  as  with- 
out parallel  in  trade  publications. 

The  Jobber's  Salesman,  with  proven  reader  interest,  of- 
fers manufacturers  who  distribute  through  jobbers  the  only 
available  means  for  influencing  jobbers'  salesmen  to  sell 
their  products. 

Advertising  rates  and  full  particulars  sent  on  request. 

Subscription  price  $1.00  per  year.  Canada  $2.00;  Foreign 
$3-oo. 

The  Jobber  s  Salesman 

•PublUhtd  by 

Electrical  Trade  Publishing'  Co. 

53  West  Jackson  Boulevard         CHICAGO,  ILL. 

New  York,  116  Nanas  Street 
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Westinghouse  Electric  &  Manufacturing  Company 

East  Pittsburgh,  Pa. 


Westinghouse  District  Offices: 


r    Bldg.,    127    Pea 
tinghouse   Bldg.. 


Bluefield,    W.    V*.,    Law 

Building. 

Boston,  Mais.,  Rice  Building,  10  High  Si. 
Binuo,     N.     V.,     Ellicott    Square     Bldg.. 

Ellicotl  Square. 
Butte.  Mont.,  Montana  Electric  Co.  Bldg., 

S2  East  Broadway. 
Charleston,    W.    Va„    Kanawha    National 

Bank  Bldg. 

te,  N.  C,  Commercial  Bank  Bldg., 


Chat 


ns  409-M 


CoLUlllUS,    O..    I 

Third  and  Hie 

Dallas,  Tex..   Ei 

Wood  Street. 


Hamilton     National 

■ay     Bldg..     Ill     W. 

i  Streets. 
.    1010    En. 

linal  Bldg.. 


Dei  Moines,  Iowa,  60S  Securities  Building. 
Detroit,  Mich..  Dime  Savings  Bauk  Bldg.. 

Fort  and   Griswold  Streets. 
Dd-loth,  Mink.,  Alwortn   Bldg. 
El    Paso,    Tex.,    Mills   Bldg.,    Oregon    and 

Mills  Sts. 
Houston,  Tex.,  Union  National  Bank  Bldg. 
Indiakapolis,      Ind.,      Traction      Terminal 

Bldg.,    Illinois   and   Market   Sts. 
Jacksonville,  Fla.,  Union  Terminal  Ware- 


JOMJI 


...  Min 


s  Bank  Bldg..  Roo 


,  306. 


Kansas  City,  Mo.,  Orear-Leslie  Bldg.,  1012 
Ky„    Paul    Jones    Bldg.,    312 


I.    N.     Van 


Nuys 


Bldg,,  Seventh  snd  Spring 
Memphis,    Tenn.,    Exchange    Bldg.,    6    N. 

Second  St. 
Milwaukee,    Wis.,     First    National     Bank 

Bldg.,  42S  E.  Water  St. 
Miwmea.hx.is,   Minn..   Mel.  Life   Insurance 

Bldg.,   119-131   S.  Third   St. 
New  Orleans.  La.,  .liaison  Blanche  Bldg., 


,  Pa.,  Widener  Bldg.,  1325- 
Pa.,  Union  Bank  Bldg.,  306 
Sank  Bldg., 


.    Nor 


Broadway  and  Mor 
Rochester,   N.   Y.,   Chamber  of  Comr 

Bldg.,   119  E.  Main  Street. 
St.  Louts,  Mo.,  300  N.  Broadway. 
Salt  Lase  City.  Utah,  Walker  Bank  1 

Second  Street,   South  and  Main   Si 
San     Francisco,     Calif.,     First     Nai 

Bank  Bldg.,    1    Montgomery   St. 
Seattle,  Wash,,  Alaska  Bldg.,  Seconc 

Cherry  Sts. 
Syracuse.  N.  Y.,  Univer.ity  Bldg. 
Toledo,  O.,  Ohio  Bldg.,  Madison  Ave 


Fifteenth  St.,  N.  W. 
Wilkes  Barer,  Pa..  Min 
The     Hawaiian     Electric 


METERS 

The  Westinghouse  type  OA  single  and  polyphase  switch- 
board watthour  meters,  are  noted  for  their  Initial  and  con- 
tinuous  acciirac*",  low  maintenance  cost,  low  losses,  ready 
testing   facilities,   and   the  many  other   desirable   features 
found  in   high   grade   watthour  meters.     All   parts  of  the 
meter  element  are  mounted  on  a  supporting  casting,  and 
can  be  removed  from  the  case  as  a  unit  without  changing 
the     calibration.        The     electromagnetic     punchings     are 
clamped  so  as  to  form  one  piece, 
which    obviates    the    shifting    of 
parts    and    assures    the    perma- 
nency of  calibration  because  of 
the  closed  magnetic  circuit    (1) 
The  main    (lower)    bearing  Is   a 
highly -poli  shed     hardened     steel 
ball,    resting    between    two    sap- 
phire cup  jewels.     (2)  The  one- 
piece   case   Is   of  cast-iron,   and 
made  dustproof.    (S)  Micrometer 
adjustment  is  provided  for  both 
full  load  and  light  load.    (4)  Ter- 
minals on  the  front  permit  test- 
ing of  switchboard  meter  elements 
while   in    service   or    the   discon- 
nection from  the  circuits  and  the 
connection  to  a  test  load  if  de- 
sirable.    Westinghouse    type    OA    polyphase    switchboard 
meters  are  designed  to  indicate  the  true  power  in  a  two- 
phase,  three-wire  or  four-wire,  or  a  three-phase,  three-wire 
circuit,   regardless   of   the  power   factor  or   the   degree  of 
unbalance  between  phases.     The  rated  current  capacity  of 
the  polyphase  meter  is  the  current  In  each  wire  of  the  cir- 
cuit; and  the  rated  voltage,  the  voltage  across  one  phase. 
The  approximate  dimensions  of  the  single-phase  meter  are 
width,  6%  Ins,  height,  8%  ins.,   and  depth,  6'/,  I"*-;  of  the 
polyphase,  width,  10  ins,  height,  12  ins,,  and  depth,  5%  ins. 
The    Westinghouse    type    OA    alternating-current    watt- 
hour   meters,   operate    on    the    induction    principle.      The 
torque  that  rotates  the  disk  is  proportioned  to  the  product 
of  voltage,  current  and  power  factor  of  the  circuit,  and  is 
counterbalanced  by  a  retarding  force  exactly  proportional 
to  the  speed.     (1)  A  one-piece  cast-iron  case;  parts  mount- 
ed on  central  frame;  dustproof  covers  easily  removed  and 
sealed;  ball-bearing  moving  element;  two  permanent  mag- 
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nets  clamped  together  as  a  unit;  low  speed  worm.    (2)    High 
ratio   of   torque   compared   to  weight   of   moving   element, 
assuring  long  life  accuracy  within  close. limits  over  a  wide 
range;  accurate  on  varying  frequencies  and  voltages.    Not 
affected   by   wave   form,  power-factor,  or  external  fields; 
permanent    magnets    shielded    from    electromagnets ;    low 
shunt  loss.    (S)  The  four  dial  index  is  arranged  in  a  straight 
straight  line;  micrometer  full-load 
and  light-load  adjustments;  both 
accessible  from  the  front  of  the 
meter;    shunt    field    connections 
made  in  terminal  chamber.    (4) 
The  disk-type  moving  element  is 
acted  on  by  the  electro-magnets 
at  one  edge,  and  the  permanent 
magnets    at    the    opposite    edge. 
The  electro-magnet  punchings  are 
in  one  piece,  and  form  a  closed 
magnetic  circuit  that  makes  the 
meter  remarkably  free  from  the 
effects  of  stray  fields.    (5)    The 

cover    is    of    pressed    sine    with  _  —^ 

dead    black    finish,    or    of    glass.  nom  *"" 

The  glass  windows  are  sealed  and  cover  Is  fitted  with 
a  dustproof  gasket — an  important  and  significant  fea- 
ture. Installation  of  meter  can  be  made  without  removing 
cover.  (6)  A  sealed  terminal  chamber  is  provided  at  bot- 
tom, separated  from  the  meter  chamber  by  a  dustproof 
partition.  (T)  The  registering  mechanism  is  designed  for 
minimum  friction.  (8)  The  bearings  are  similar  to  those 
employed  in  the  switchboard  meters.  The  minute  gyrations 
of  the  shaft  give  the  ball  a  rolling  action,  maintaining  a 
very  low  coefficient  of  friction,  which  constantly  presents  a 
new  bearing  surface.  Three-wire  meters  are  Identical  in 
appearance  with  the  two-wire. 

The  type  RA  recording  demand  watthour  meter  indicates 
on  a  four-counter  dial  the  total  kilowatt-hours  consumed 
and  records  In  a  permanent  form  the  integrated  demand 
over  successive  predetermined  time  intervals.  It  is  entirely 
self-contained,  and  is  Installed  as  an  ordinary  watthour 
meter  and  requires  no  additional  apparatus  or  wiring.  The 
measuring  and  recording  dements  are  mechanically  inter- 
connected; and  there  are  no  electrical  contacts  to  become 
inoperative.  The  recording  element  Is  controlled  by  an 
exceptionally  high  grade  clock,  good  for  at  least  86  days 
on  one  winding.    The  recording  pap^  1*  °*  sufficient  length 
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to  last  86  days,  and  the  self- 
inking  feature  provides  sufficient 
ink  for  85  days,  thus  reducing 
the  maintenance  cost  to  a  great 
degree.  The  measuring  ele- 
ment is  the  standard  West- 
inghouse type  OA  watthour  me- 
ter with  special  gear  train,  which 
under  load,  advances  the  count- 
ers In  the  regular  manner,  and 
at  the  same  time,  causes  the  pen 
to  advance  across  the  record 
paper  in  exact  proportion  to  the 
energy  registered.  These  meters 
are  all  polyphase. 

INSTRUMENTS 

Westinghouse  Type  SX  switchboard  ammeters  and  volt- 
meters  are  intended   for   general  switchboard  applications 
wherever  the  highest  grade  instruments  are  required.    They 
have  6%  in.  dials  and  H%  in.  scales.     (1)   The  movements 
are   made  very  light,  assuring  the  minimum  of  pivot  and 
jewel  wear  and  no  injurious  effects 
from  shock  or  vibration.    (2)   The 
scales   are  designed   for  maximum 
legibility.     (8)   Tlie  covers  are  of 
flat  glass  which  renders  the  entire 
pointer  visible,  and  makes  the  in- 
strument    easy     to     read.'    Metal 
covers  can   be  supplied,  having   a 
small    window    over   the    scale,    If 
desired.     AH  instruments  have  ex- 
Tjpa  ex  Voltmeter  ternal  zero  adjusters,  and  are  dust 

and  moisture  proof.  These  in- 
struments operate  on  the  D'Arsonval  principle,  and  embody 
the  latest  improvements  in  design.  The  movement  complete, 
with  core  and  pole  pieces  assembled,  can  be  removed  as  a 
unit,  thus  facilitating  inspection  and  repairing.  Westing- 
house  Type  SX  ammeters  are  regularly  furnished  with  rear 
connections  and  with  standard  finish  of  dull  black  marine. 
When  desired  they  can  be  supplied  with  black  dials  having 
white  figures,  pointer  arid  markings'. 

Westinghouse   Type   PX,   medium -sized   portable   Instru- 
ments, for  use  on  D-C.  circuits,  are  direct  reading  instru- 
ments for  general  testing  purposes.    They  are  very  handy 
and  serviceable  for  central  station  analysis  tests,  for  trade 
schools,  high  school   and   college  equipment   tests,  and   for 
radio  battery  tests.    The  Type  PX  are  particularly  adapted 
for  automobile  and  battery  testing.     Movements  are  very 
light,  assuring  minimum  pivot  and  jewel  wear  and  no  in- 
jurious effects   from  shock  or  vibration.     Scales  are  made 
of  metal  and  subtend  an  arc  of  110  degrees,  giving  large 
open    divisions   which   are   uni- 
form    throughout.      Cases     are 
made   of   moulded   composition, 
which   is   not   only   strong,  but 
is    acid    resisting,    making    the 
instrument    particularly    desir- 
able for  battery  testing.     The 
light  metal  frame  on  which  the 
coil    is    wound    moves    through 
the  air  gap  of  the   permanent 
magnet  and  makes  the  reading 
inherently   dead   beat.     All   in- 
struments  are   dust  and   mois- 
ture  proof,   and   have  external 
Tn»  PX  Volt»et„  xer0   adjusters.     Type   PX   in- 

struments operate  on  the  D'Arsonval  principle.  Westing- 
house Type  PX  ammeters  have  shunts  contained  in  the 
case  except  where  such  heavy  capacities  require  an  external 

Westinghouse  portable  graphic  instruments  are  especially 
desirable  for  service  where  records  that  are  as  accurate 
and  reliable  as  those  obtained  on  large  switchboard  graphic 
instruments  are  necessary.  These  Instruments  are  applic- 
able for  analysis  of  motor  operation,  typical  consumption 
curves  of  large  industrial  consumers,  and  records  showing 
power  distribution.  All  such  purposes  require  graphic 
records  covering  long  periods  of  time,  and  these  records 
are  as  accurate  as  it  is  possible  to  obtain.     The  Type  M 


portable  graphic  wattmeter,  be- 
ing an  adaption  of  the  West- 
inghouse switchboard  type  of 
instrument,  fulfills  all  these 
requirements.  A  hand- wound 
clock  is  used  for  speeds  up  to 
4  ins.  per  hour. 

Westinghouse  switchboard 
graphic  instruments  make  an 
accurate  and  permanent  record' 
of  the  electrical  quantities  in- 
volved in  power-houso  operation. 
The  indicating  dial  makes  sepa- 
rate indicating  instruments  on 
the    same    circuit    unnecessary. 

Westinghouse  instruments  oper-  P"<"M*  Graphic.  Wattwto, 
ate  on  the  relay  principle,  the  measuring  element  actuating 
only  contacts,  and  not  moving  the  pen  directly.  In  turn, 
these  contacts  energize  a  device 
arranged  to  move  the  pen,  and 
the  use  of  resistances  prevents 
harmful  sparking'  at  the  con- 
tacts, which  are  made  of  spe- 
cial alloy.  The  power  re- 
quired for  the  measuring  ele- 
ment is  no  greater  than  that  re- 
quired for  Westinghouse  indi- 
cating instruments.  The  record 
is  made  by  the  pen  moving  In  a 
straight  horizontal  line,  at  right 
angles  to  the  motion  of  the 
rectangular  co-ordinate  paper. 
The    pen    Is    self -feeding    and 

will  hold  one  month's  supply  of         Switchboard  Graphic 
Ink.    The  record  paper  Is  sup-  W«tt»«tor 

plied  in  a  long  roll,  providing  continuous  records  for  any  de- 
sired period.  The  clock  which  turns  the  paper  rolls  Is  of 
the  electric  self-winding  type.    It  requires  no  attention. 

INSTRUMENT  TRANSFORMERS 

Westinghouse  portable  current  transformers  are  generally 
used   for  emergency  tests  in  the  field,  and   are  therefore, 
made  smaller  in  sise  and  lighter  in  weight  than  the  switch- 
board Instrument  transformers.     These  transformers  are  of 
the   improved   core   type,   mounted   in   wood  cases,  with   a 
leather  handle.     They  have  insulated  binding-posts  for  the 
secondary   connections,   and    uninsulated   binding-posts   for 
the   primary.      For    660    and   3200    volt 
transformers,   the  primary  winding   will 
stand  a  test  of  10000  volts.    For  440  volt 
transformers,  the  primary   winding  will 
stand  a  test  of  0000  volts.  The  secondary 
winding,  in   all  cases,  is  tested   at  2000 
volts.    The  ratio  accuracy  of  these  trans- 
formers is  guaranteed  to  be  within   Vj% 
of  the  full  load  voltage  rating  when  used 
with  a  load  of  20  volt-amperes   on   the 
secondary.    They  will  carry  a  load  of  100 
volt-amperes  continuously.    All  Westing-         TrMtfonSr"" 
house  portable  voltage  transformers  are 
compensated   for  20   volt-amperes   at   11H   volts   secondary. 
Without    appreciable    change    in    accuracy,    the    23    cycle 
transformers  may  be  used  on   60  cycle,  and   the  60  cycle 
transformers  on  188  cycles. 

Westinghouse   Indoor,   oil-lnsulnted    type,   voltage   trans- 
formers are  designed  for  use  on  voltages  from  200  to  70,000 
volts.    Types  up  to  14,000  volts  are  mounted  in  cases  made 
to  fit  in   cells,  or  In  the  limited  space 
behind  switchboards.     For  voltages  up 
to  8800,  they  are  mounted  in  cast-Iron 
cases  provided  with  mounting  lugs.   For 
voltages  above  8800,  they  are  built  for 
floor  mounting.     For  voltages  of  4000 
to  12000  Inclusive,  the  transformers  are 
so  designed  that  the  high  voltage  leads 
can  be  brought  through  either  the  top. 
or  the  sides  of  the  case,  by  means  of 
the    extra    bushing   holes    and    flanges 
provided.     For  protection   against  line 
surges  Westinghouse  transformers  de-         Voitacr  ttuh- 
slgned  for  voltages  of  22000  and  above  'talntateS)1" 
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(such  03  the  one  illustrated)  have  choke  coils  mount- 
ed in  their  cases,  and  connected  between  the  transformer 
windings  and  the  line. 

The  Type  K,  two  and  three-wire  transformers,  comprise 
a  line  of  low-priced  transformers  of  good  accuracy,  avail- 
able over  a  wide  range  of  applica- 
tion. This  type  is  listed  for  ammeter, 
wattmeter,  or  watthour  meter  use,  but 
may  also  be  used  for  operating  relays 
and  circuit  breaker  trip  coils,  where 
the  load  at  4  amperes  does  not  exceed 
26  volt-amperes  at  26  cycles,  or  65 
volt-amperes  at  60  cycles.  These 
transformers  should  not  be  used  with 
—      -  relays  where  the  circuit- breaker  trip 

coil   Is   connected   in  series   with   the 

A  high  degree  of  accuracy  in  the  ratio  of  primary  to 
secondary  current,  and  a  minimum  phase  displacement 
error,  are  obtained  in  Westinghouse  Type  KA,  semi-port- 
able transformers.  This  type  is  recommended  for  indoor 
service  In  all  cases  where  highest  accuracy  Is  required.  The 
transformers  are  arranged  with  the  primary  leads  on  the 
opposite  ends  of  the  coils,  an  arrangement  well  adapted 
for  switchboard  service.  Lugs  are  provided  for  mounting 
purposes.  In  the  ordinary  form  of 
JHMl  portable    current    transformer,    ex 

^^^fl  treme  accuracy  is  usually  sacrificed 

•b^^^^^^^^a^iL      to   obtain   portability,   and   convenl- 
^^^^^^^•^       price  of  application.     The  Type   KA, 
^^H  semi-portable     transformer     Is     the 

■i^^nf  standard   type    KA,    fitted    with    a 

SauMJHMna    Volt-       special  carrying  handle,  and  equip- 
age TraniiionziBr  pe(j  with  terminals. 
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feeder  of  a  transmission,  or  dis- 
tributing system,  independently 
of  all  other  feeders  on  the  sys- 
tem. They  are  also  finding 
economical  use  on  feeder  cir- 
cuits on  which  it  is  desirable 
to  increase  the  normal  load,  it 
being  less  expensive  to  install 
a  regulator  to  obtain  normal 
voltages  under  the  new  load 
conditions  than  to  install  a 
heavier  feeder.  Type  C  feeder 
regulators  have  especially  high 
electrical  performance;  are  very 
rugged,  and  operate  at  low 
maintenance  expense.  Com- 
pounding coils  on  the  primary 
relay  prevent  "hunting"  of  the 
regulator,  and  practically  elim- 
inate sparking  of  the  relay  con- 
tacts. In  the  standard  regula- 
tors, the  rotor  .is  turned  by  a 
small  a-c.  induction  motor, 
driven  through  a  pinion,  spur- 
gear,  worm,  and  worm  segment 


TRANSFORMERS 

Westinghi 


distri- 
bution trans  formers 
range  in  capacity  from 
1  to  200  kilovolt  am- 
peres, and  are  listed  for 
voltages  from  460  to 
84,500  volts,  both  28  and 
60  cycle.  As  no  one  form 
of  construction  is  best 
adapted  for  this  wide 
range  of  capacity  and 
voltage,  Westinghouse 
distribution  transform- 
ers are  assembled  in 
four  different  forms, 
the  particular  construc- 
tion being  In  accordance 


with  the  voltage,  capac- 

nguish,  not  only  the  form 

of  construction  but  also  the  class  of  service,  these  trans- 


it)", and  frequency  used.    To  distinguish,  not  only  the  f 


formers  are  made  in  eleven  different  types.  Types  S  and 
5A  are  for  single-phase  pole  or  platform  mounting,  SM  Is 
for  single-phase  man-hole  mounting.  These  have  the 
distributed -shell  form  of  construction  for  460,  575  and 
2300  volt  distribution  service.  Types  SK  and  SKA,  for 
single-phase  pole  or  platform  mounting,  and  SKM  for 
single-phase  manhole  mounting,  and  ST  for  three-phase  pole 
or  platform  Mounting,  and  STM  for  three-phase  manhole 
mounting,  all  have  the  rectangular  core  form  of  construc- 
tion for  service  on  4600  to  2800  volt  lines.  Types  SC  for 
single-phase  and  SCT  for  three-phase  platform  mounting, 
have  the  cruciform-core  construction  for  84,500  volt  service. 
The  SS  type,  for  single-phase  platform  mounting,  have 
the  simple  shell  form  of  construction  and  are  large  capacity, 
85  cycle  transformers,  for  distributing  service  from  2900 
to  18800  volts. 

REGULATORS 

The  Westinghouse  type  C,  motor-operated.  Induction 
feeder  voltage  regulators  are  equipped  complete.  These 
regulators  are  built  for  single  or  polyphase  service,  and 


SWITCHBOARDS 


Westinghouse 
switchboards  can  be 
furnished  to  meet 
any  commercial  re- 
quirement, for  con- 
trolling and  apply- 
ing the  electric  cur- 
rent. Standard  pan- 
els, equipped  with 
standard  apparatus 
for  various  classes 
of  service,  intended 
primarily  for  light 
and  power  systems 
of  small  industrial 
plants,  public  gar- 
ages, hotels  and  c< 


tral   statii 


of 


are  designed  to 
meet  practically  all 
ordinary  require- 
ments in  switchboard 
Installations.  For 
special  conditions 

and  installations,  switchlnards  can  be  built  to  specifications, 
and  In  all  cases,  the  maximum  degree  of  safety  to  life  and 
property  is  assured  by  the  careful  workmanship  and  proper 
selection  of  equipment  by  .Westinghouse  engineers.  Black 
marine-finished  slate  and  black  marine-finished  blue  Ver- 
mont marble  are  the  standard  for  all  Westinghouse  panels. 
The  instruments  regularly  included  in  the  panel  equipment 
are  of  the  highest  grade.  The  meters  supplied  are  of  the  1  in- 
round -pattern  type,  except  in  the  case  of  the  smaller 
switchboards,  where  the  5  in.  round  type  meters  are  fur- 
nished. Field  rheostats  are  operated  by  means  of  a  hand 
wheel  on  the  front  of  the  panel.  Indicating  ground 
detectors  can  be  furnished  if  desired  for  systems  up  to 
600  volts  and  static  detectors  for  voltages  of  from  1100 
to  2200.  All  Westinghouse  panels  are  accurately  rated  in 
accordance  with  the  N.  E.  Code  and  will  carry  their  rated 
amperage  continuously. 


CIRCUIT-BREAKERS 

Westinghouse  oil  circuit-breakers  afford  the  beat  Insur- 
ance against  costly  interruptions  of  service.  They  are 
made  in  many  types,  single-throw  or  double-throw,  manually 
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or  electrically  operated.  The 
Type  F,  oil  circuit-breakers 
comprise  a  complete  line  of 
moderate  capacity,  non-auto- 
matic and  automatic,  man- 
ually or  electrically  oper- 
ated breakers.  Type  FB  is 
particularly  adapted  to  con- 
trolling lines,  where  they  en- 
ter buildings  (  for  controlling 
branch  feeders  from  main 
lines ;  for  sectionaliilng  feed- 
ers; for  cutting  out  trans- 
formers; or  for  many  of  the 
other  numerous  purposes  for 

Fs,  which  an  outdoor  form  of 
ated.      breaker  may   be   utilized  on 

6<ll»     distribution  systems. 


LIGHTNING  ARRESTERS 

Westinghouse  electrolytic  lightning  arresters  are  recom- 
mended for  stations  of  large  capacity  operating  at  1000 
volts  and  above,  particularly  where  generators  are  to  be 
protected.  The  distinctive  features  of  the  Type  AK 
arrester  are  as  follows:  An  Inorganic  electrolyte  that  is 
more  stable  chemically,  less  affected  by  heat,  and  which 
causes  less  dissolution  of  the  fllm  between  charging  periods 
than  has  heretofore  been  possible  with  electrolytes.  A 
double  cone-shaped  aluminum  tray,  the  area  exposed  to 
the  electrolyte  being  double  that  of  any  other  arrester;  the 
trays  are  spaced  by  porcelain  pieces,  and  not  touching 
wood.  Ventilating  duct  in  center  of  tray  stack  for  addi- 
tional circulation  of  oil.  Tank  linings  are  of.  bakelite 
micarta,   impervious   to   moisture.      Charge   and    discharge 


front  surge  of  reverse  potential,  that  is,  a  sudden  drop  In 
voltage.  The  high-frequency  discharge  voltage  may  be  as 
low  as  two-thirds,  or  even  one-third,  of  the  normal  fre- 
quency value.  The  Westinghouse  impulse  gap  consists  of 
standard  porcelain  Insulators  (two  of  which  are  used  as 
condensers),  unbalancing  resistor,  auxiliary  electrode  or 
tickler,  a  sphere  gap,  a  short  circuiting  clip,  a  charge  and 
discharge  resistor,  and  a  supporting  framework.  The 
framework  is  equipped  with  feet  which  can  be  mounted 
upon  an  existing  structure,  if  Inverted  feet  or  other  stand- 
ard pipe  connections  and  fittings  are  supplied. 

VOLTAGE  REGULATORS 

Westinghouse  voltage   regulators   are  designed   for  both 
A-C.  and  D-C  generators.    They  are  arranged  in  a  suitable 
case,    and    constructed    for    bracket,    panel,    or    pedestal 
mounting  as  installation  conditions  may  require.    Regulator 
parts   are    arranged   in   the   case   for   the   control    system 
located  in  the  upper  part  supported  on  a  small  cast  base 
with  the  rheostat  shunting  relays  arranged  In  horizontal 
rows   at   the   bottom.      Both   the   control   element   and   the 
relays  are  self-contained  units,  and  either  can  be  removed 
from  the   base  without  disturbing 
its  adjustment.    Any  size  regulator 
can  be  designed  for  mounting  on  a 
IS  in.  panel     The  control  system 
for    A-C,    and   separately -excited 
D-C.    generators,    consists   of   the 
main     control     magnet     and     the 
vibrating   magnet,   with   the   main 
contacts      between     them.      These 
magnets,  of  the  solenoid  type,  are 
very   sensitive,   and   are    provided 
with    adjustable    dash-pots    which 
permit    adjustment  of   regulation 
to   suit   the  characteristics  of  the 
system.    The  vibrating-magnet  re- 
lay is   used  to  govern  the  opera- 
tion of  the  vibrating  magnet.    On 
the  larger  site  regulators,  one  or 
more   master   relays    are   used    to 
control  a  group  of  rheostat-shunt- 
ing relays,  thus  relieving  the  main 
contacts  of  handling   control  cur- 
rents beyond  their  capacity.     The  use  of  the  master  relay 
is  made  possible  by  the  A-C  control,  and   permits  of  the 
construction  of   regulators   with   as   many  as   60   rheostat- 
shunting  relays.    The  vibrating  magnet  relay  and  the  rheo- 
stat-shunting .relays  operate  simultaneously  in  response  to 
the  regulator.    Disconnecting  and  transfer  switches  of  im- 
proved design  are  located  below  the  case. 


resistor  on  all  arresters.  The  use  of  sphere  gaps  on 
irresters  of  15000  volts  and  above.  All  listed  three-phase 
arresters  are  adapted  for  grounded  or  ungrounded  neutral 
service.  These  arresters  consist  of  four  elements,  one  con- 
nected to  each  phase,  with  the  fourth  element  connected 
between  the  common  point  of  the  three  and  ground.  The 
Type  AL  impulse  gap,  for  lightning  arresters,  is  recom- 
mended for  use  In  connection  with  those  arresters  that  pro- 
tect stations  of  large  capacity  operating  at  11000  volts  and 
above.  The  development  of  the  sphere  gap  partly  Increases 
the  efficiency  of  the  arrester,  and  is  superior  to  the  old- 
fashioned'  plain  horn  gaps  formerly  used.  The  previous 
time  lag  is  eliminated  so  that  all  frequencies  are  discharged 
at  the  same  voltage.  The  new  Westinghouse  Impulse  gap 
has  a  negative  time  lag;  that  Is,  the  higher  the  frequency, 
the  lower  the  voltage  at  which  the  gap  discharges.  Thus 
the  impulse  gap  automatically  selects  the  dangerous  surges, 
and  gives  protection  more  quickly  than  any  other  known 
form  of  gap.  It  should  be  particularly  noted  that  this 
impulse  gap  will  protect  insulation  against   a  steep-wave- 


SAFETY  SWITCHES 

Krantx  enclosed  switches  are  used  extensively  wherever 
the  ordinary  knife-blade  switches  may  be  applied,  with  the 
difference  that  the  enclosed  switch  provides  safety  to  the 
operator.  They  are  especially  desirahle  in  steel  mills,  fac- 
tories, mines,  and  similar  places  employing  men  having 
practically  no  knowledge  of  electricity  and  its  attendant 
risk,  where' switches  must  be  located  In  exposed  places 
subject  to  damage  from  loaded  trucks,  or  from  heavy 
material  being  carried  past  such  locations.  The  Krauts 
safety  switches  offer  particular  advantage  In  that  they  are 

100  per  cent  safe  under  all 

conditions   of  service,  brush    i 

moving    contacts     take    the    ' 

place    of    the    knife    blade 

form   of  contact  which   has 
previously  been  standard  for 

all  switches.  (1)  The  Im- 
possibility of  coming  in  con- 
tact with  a  live  part  either  In  operating  the  switch,  or  in 
replacing  the  fuse.  (3)  The  double-break  brush  type, 
movable  switch  contacts,  which  cannot  weld  shut  from  slow 
closing   by    incompetent   operators.      (8)    Arcing   tips    i 


r  of  heavy  cast-iron  as  required.    The  switch  parts  a 
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mounted  inside  the  box  that  the  door  .over  the  fuses  is 
automatically  locked  when  the  switch  is  in  the  closed  posi- 
tion. When  the  switch  contacts  are  open,  the  door  can  be 
opened  after  turning  the  handle  to  the  "off"  position,  thus 
opening  the  auto-lock  device.  All  fuse  connections  are 
provided  for  the  use  of  N. 
E.  Code  Standard  enclosed 
fuses,  up  to  400  amperes 
inclusive.  Switches  of  higher 
capacities  are  arranged  to 
take  copper  link  fuses.  The 
insulation  of  the  brushes 
from  cross-bar  and  move- 
ment is  water  and  acid 
proof,  and  does  not  warp  or  shrink.  Handle  is  of  black- 
tnameled  wood. 

STREET  POSTS 

Cutter  posts   are  manufactured  by  pioneers  in   the  field 
of  outdoor  electric   lighting.     They  are  both   artistic   and 
original  in  design.    The  best  quality  grey  iron,  the  recog- 
4  nteed  standard  material  for  or- 

jff\  A  namental  posts,  is  used  exclu- 

11  M  ,*&  sively     In     their     construction. 

]  ^V  These    posts    are    struck    from 

metai  patterns,  thus  ensuring 
clean  castings,  with  ornaments 
true  to  design.  There  are  many 
designs  of  Cutter  street  posts 
to  select  from,  one  exactly  suit- 
able for  any  city  or  suburban 
requirement.  Until  recently  the 
single-light  standard  has  been 
used  almost  exclusively  in  resi- 
dential portions  of  cities,  for 
park  lighting,  boulevards,  and 
entrances  to  private  grounds  as 
well  as  public  buildings.  The 
development  of  the  high  effi- 
ciency incandescent  units  of 
high  candle  power  has  made  it 
possible  to  Install  single-light 
posts  in  business  districts,  so 
spaced  that  the  illumination  is 
adequate  for  all  purposes,  and 
the  cost  of  installation  and 
maintenance  reduced  to  a  min- 
imum. These  new  lamps  are 
more  efficient  in  the  1ft  and  20 
ampere  class.  As  it  Is  usually 
not  practical  to  supply  power 
to  the  lamps  at  these  values, 
compensators  are  mounted  in 
the  tops  of  the  posts  to  take 
top.  The  height  to  top  or  power  from  a  6.6  or  1Z  am- 
oolumn  \m  t  feel  end  S  in-  pere  line  and  deliver  it  to  the 
fiet'and  s  KEnV*™1  lHmPS  ■*   »»  «  20  amperes. 

STREETHOODS 

The  design  of  Cutter  streethoods  Is  the  result  of  many 
years  of  experience  in  the  development  of  street-lighting 
equipment.  Every  detail  in  their  construction  baa  been 
planned,  so  that  they  can  be  easily  installed  and  wired,  and 
provide  efficient  and  lasting  service.  Copper  heels  on  Cutter 
street-hood  reflectors  insure  maximum  life,  because  they 
prevent  chipping  of  the  enamel  from  contact  with  screw 
or  clip  supports.  When  enamel  is  chipped,  the  metal  body 
of   the    reflector   is   exposed 


**gw^M^* 


t  the  si 

face  of  the  reflector,  reduc- 
ing the  efficiency  and  short- 
ening the  life.  The  beaded 
edge  on  Cutter  reflectors 
also  prevents  rusting.  The 
three  coals  of  enamel  on 
both  Inside  and  outside  sur- 
faces,  are   lapped   over   the 


beaded  edge,  forming  a  protective  covering  that  is  ex- 
tremely durable.  In  Cutter  street  hoods,  the  parts  are 
interchangeable,  permitting  combinations  for  every  require- 

INDUSTRIAL  FIXTURES 

For  industrial  fixtures,  the  Cutter  holder  socket  reflector 
consists    of    one-piece    porcelain    enameled    steel    reflector 
fastened    securely    to    the    porcelain    body    of    the    holder 
socket.     Gaskets  between  the  porcelain  sockets  and   reflec- 
tors  make  the  fixtures  weatherproof.    Cutter  holder  sockets 
are   easy  to  wire.     One  complete  fixture   can   be   installed 
in   two   minutes,   only    a 
few  operations  being  nec- 
essary.     They   have   wa- 
tertight cast-iron  covers, 

heavily     galvanized     and  ' 

painted  which  will  not 
corrode.  These  reflectors 
are  Insulated  from  the 
conduit,  and  the  ter- 
minals are  protected  from 
accidental  short-circuits. 
The  holder  socket  reflec- 
tors are  held   in   a   level 

position,  correct  with  respect  to  the  lamp  filament,  thereby 
securing  the  distribution  of  light  for  which  they  are  de- 
signed. They  are  well  protected  from  dust  accumulation, 
and  are  easily  cleaned.  They  are  also  interchangeable. 
Reflectors  of  the  various  Cutter  types  may  be  substituted 
at  any  time,  and  reflectors  for  medium  base  and  mogul 
base  lamps  may  be  interchanged  respectively  with  medium 
screw  and  mogul  screw  sockets. 

AUTOMATIC  RANGES 

Westinghouse  automatic  electric  ranges  are  equipped  with 
a  clock  which  automatically  starts  the  cooking  and  a  heat 
indicator  which   automatically  turns   off  the  current.     The 
thermostat,  or  heat  indicator,  in  the  door  of  each  oven,  can 
be  set   to   utilize  just   the  necessary  amount  of  heat,   and 
when  that  point  is  reached,  will  automatically  turn  off  the 
current.     The  cooking  requires  no  attention.     Hence  these 
ranges  are  known  as  the   Automatic  Silent   Servant.     All 
Westinghouse  electric  ranges  are  approved  by  the  National 
Board    of    Fire    Under- 
writers and  by  the  Good 
Housekeeping     Institute. 
They  are  especially  noted 
for  their  economy  in  op- 
eration because  the  auto- 
matic control  saves  cur- 
rent.     The     ovens      are 
properly   ventilated,   and 
there  are  no  disagreeable 
odors   from   the   cooking. 
All   parts   are   accessible 
for  cleaning  and   repair- 
ing, and  can  be  easily  re- 
moved,    even     the    oven 
burners.    The  ovens  have 
a  special  alumlnlzed  fin- 
ish, and  are  beat -insula- 
ted     with      the     highest 
grade    of    mineral    wool. 

The  doors  are  tight-fit-  Tym  3  ion  Automatic  Kleetrle 
ting.      The      thermostats  *""*• 

and  thermometers  are  positive  and  reliable.  All  burners 
have  three-heat  snap  switches.  The  dials  show  the  switch 
position,  and  the  porcelain  buttons  indicate  the  burner  con- 
trolled. Dirt,  soot  and  fumes  are  eliminated.  All  ranges 
are  finished  in  black  japan,  baked  on.  The  ovens  in  West- 
inghouse ranges  utilize  the  beat-storage  principle.  The 
good  results  obtained  in .  the  modern  type  of  gas  range 
can  be  surpassed  by  the  electric  range  owing  to  improved 
internal  ventilation  of  the  ovens,  and  the  efficient  application 
of  heat.  Meats,  pies,  bread,  cakes,  etc.,  can  be  evenly 
browned  to  any  degree,  top,  bottom  and  sides.  Surplus 
moisture  is  carried  off,  condensed  and  deposited  in  drip 
cups  provided  for  the  purpose,  but  no  heat  is  allowed  to 
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Type  * 


.tie  Electrle  Ranre 


escape.     The  stove  top  burners  have  no  automatic  control, 
but  each  is  equipped   with  a  three-heat  switch,  a  turn  of 
which  brings  the  burners  to  a  red 
heat     almost     instantly.     Cooking 
"-  .can  be  done  on  these  burners  with 

*  the  same  ease  and  rapidity  as  with 

any  other  fuel,  without  the  usual 
disagreeable  fumes.  The  legs  and 
door  frames  of  the  range  are  metal 
castings.  The  front  of  the  range 
door  is  sheet  steel  coated  with 
vitreous  enamel.  Other  parts  art' 
of  selected  sheet  steel.  The  West- 
inghouse ranges  are  sturdy  and 
well-constructed  throughout,  parts 
are  practically  unbreakable  and 
_  cannot  work  loose.  Ovens  are 
built  of  rust- resisting  sheet  steel, 
and  are  coated  on  all  sides  with 
a  special  aluminum  paint  which 
s  the  efficiency  and  further  protects  the  ovens  from 

shield,  especially 
designed,  produces 
an  even  tempera- 
ture. All  joints 
are  double-seamed 
and  steam  tight. 
Glides  fit  over 
studs      inside     the 

ily    removable.      A 
panel  at  the  rear  of 
the    stove    can    be 
removed,    uncover- 
ing all  receptacles, 
contacts,  wires  and 
connections.      The 
back  of  the  circuit 
box  can  likewise  be 
removed,   m  a  k  ing 
accessible  all  working  parts  of  the  circuit  breaker,  clock, 
switch,  and   every   wire   terminating  in   the   box.     Top   of 
range  fan  be  lifted  up  and  back  for  repair  or  inspection, 
disclosing  every  contact  and  connection  to  the  burner  and 
switches.     The   Type   B-I9B   and   2-I9B   can   be   furnished 
with  combination   gas   and  electric  equipment.     These  are 
exactly  the  some   in   construction   as   the  straight  electric, 
except   the   stove   top   burners,   which   in   the  combination 
ranges  are  replaced  by  four  gas   burners.     This  combina- 
tion  permits    the    use   of   gas- 
burners     on      the      stove     top, 
and   electricity    for    the   ovens. 
Instructions  are  given  with  each 
range,  and  complete  wiring  dia- 
gram is  pasted  on  the  back  for 
permanent  reference.  The  Type 
M-2  electric  range  is  a  new  ad- 
dition to  the  Westinghouse  line, 
.      comprising  the  best  features  of 
all    the    other    types    together 
with  a  number  of  new  develop- 
ments.   It  is  built  in  three  dis- 
tinct types,  (1)  Full-automatic, 
having  clock  to  turn  t lie  oven 
burners  on,  and  thermostat  to 
turn  current  off.     (2)  Semi-au- 
tomatic, having  only  a  thermo- 
stat to  turn  off  the  oven  burner. 
(8)    Non-automatic,   having  no 
automatic    features.     The    No. 
BIS   is   a   small   electric   range, 
—  especially   adapted    for   use   in 

SjSg  S£SSel?WanE        apartment    houses,    bungalows, 
InrBfceif.     *TW1"        and  kitchenettes. 


Type  M-£  Klectrie  Ran*e 


l  of    i 
3ign  y 


The  attractive  appearance  of  Westinghouse  fans,  due  to 
the  symmetry  of  the  drawn  steel  motor  and  base,  is  uni- 
versally conceded.    The  same  feature  that  gives  the  pleasing 
smooth   surface,   and   makes   possible   the  attractive  finish, 
gives  added  strength  and  marked  re- 
duction   in    weight.      Their    strong  _ 
guard,  protecting   felt   base  covering 
the   entire    bottom   of   the   fan,   their 
perfect  oiling  system,  adaptability  to 
either  desk  or  bracket  mounting,  ant! 
their    new    black    blades    and    guard    1 
which    will   not    tarnish,   are   all   dis- 
tinguishing and  desirable  features  c 
Westinghouse  types.    Tti 
of    the    single-phase    A-C.    induction 
motors  in  the  12  and  16  in.  fans,  gives 
a  wider  range  of  operating  speed  than 
has  hitherto  been  found  possible  even 
with  a  split-phase  winding,  which  uses 
reactance  and  resistance  to  secure  a 

modified  form  of  three-phase  current,  and  requires  consider- 
able energy  in  the  resistance  and  reactance  coils  without  a 
corresponding  gain  in  the  efficiency  of  the  motor.  The  new 
Westinghouse  design  uses  a  current  transformer  in  the  base 
of  the  motor,  in  place  of  a  choke  coil.  The  starting  winding 
Is  energized  by  this  transformer,  and  la  in  the  circuit  con- 
tinuously, no  centrifugal  switch  being  used.  The  carclul 
design  of  this  transformer  makes  it  possible  to  vary  the 
speed  of  the  motor  within  wide  limits,  without  sacrificing 
the  starting  voltage,  and  therefore  the  starting  torque,  a 
very  important  feature.  This  change  renders  the  motor 
less  liable  to  injury  through  lack  of  attention  or  careless 
handling.  All  ions  are  guaranteed  against  original  delects. 
The  Whirlwind  8  in.  fan,  is  extensively  used  in  homes  and 
offices  where  low  operating  cost  is  of  importance.  It  has 
the  same  pleasing  outline  as  the  more  expensive  fans,  its 
lower  cost  of  operation  being  due  to  tlie  absence  of  the 
speed  control  switch,  and  the  omission  of  other  refinements, 
not  required  for  durability.  Base,  motor  body,  and  end 
brackets  are  of  drawn  steel,  blades 
and  guard  of  steel.  'Die  whole  fan  ** 

is  finished  a  dun  black.  It  is  fur- 
nished to  operate  on  all  standard 
voltages,      mis    lan    is    provided 

with  a  separable  plug,  witn  6  foot  1 

cord.     It  bos   a  iiuiged  joint   tor  I 

tilting  at  the  desiro  angle.  The 
base,  motor  boo. ,  and  end  brackets 
of  the  10  in.  UesK  and  bracket  fan, 
are  drawn  from  sneet  steel.  Tnc 
frame  part  of  the  oscillator  which 
is  a  die  casting,  lorms  the  motor 
.  body  and  oscillator  case.  Induc- 
tion   motors      arc      used     lor    60 

cycle  fans,  series  motors  for  40  cycle,  60  cycle,  and 
26-80  cycle  A-C.  and  D-C.  fans.  The  standard  finish  is 
dull  black,  smooth  and  lustrous,  no  joints,  ridges  or  rough 
spots  existing.  Fan  and  guard  blades  are  lacquered  a  dull 
biack.  This  fan  has  three  speeds — high,  medium  and  low. 
Grease  cups  hare  spring  operated  felt  wjeks.  Non- 
oscillating  tan  can  be  tilted  16  degrees  forward  or  90  back- 
wards. Oscillating  fan,  20  degrees  forward  in  bracket  posi- 
tion and  20  both  forward  and  backward  in  desk  position, 
with  a  set  screw  to  prevent  slipping  beyond  this  angle. 
Arc  of  oscillation  can  be  changed  from  90  to  46  degrees  as 
desired.  Regularly  equipped  with  8  foot  cord  and  separable 
attachment  plug. 

Westinghouse  gyrating  fans  move  all  the  air  without  a 
strong  draft.  Each  of  the  two  tons  produces  a  continuous 
flow  of  air  outward,  at  any  desired  angle  from  thfc  horizontal, 
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^■■^  the  direction  of  the  flow   is 

^^^f  continuously  gyrating  about 

^r  the  central  axis.  The  dlverg- 

B  ing   current   from    the   fans 

I  sweeps    about,   cooling    and 

if  refreshing    the    atmosphere. 

M  These    fans    have    a    wind 

U  sweep  of  20  to  25  feet,  and 

^ft  can  be  spaced  that  far  apart 

ja^av         ^^^■a  ^k       wi"'   excellent  results.     The 

^^MBkjT^Bir^h.  ■■      fa"    Wades    are    12  in 

■■■^BB^N^^Ii^F        length,  drnwii    steel 

P^^VBv  ^^P^^PJPPJB  frames.   Special  bearings  nli- 

I\  A  A*         solutely  prevent   the  escape 

1   \  T  //  of   oil,   and   no  'guards    are 

necessary.  A  gear  on  one  of 
the  fan  motors  meshes  with 
a  stationary  gear  mounted  on  the  vertical  shaft.  The  drive 
is  therefore  positive,  and  does  not  vary  with  air  reaction. 
The  mechanism  does  not  slow  down,  and  cannot  revolve  at 
excessive  speed — a  unique  feature.  The  current  is  con- 
ducted to  the  moving  part  by  two  carbon  brushes  in  contact 
with  slip  rings.  There  is  practically  no  friction  in  the 
revolving  part  as  it  Is  carried  on  a  ball  bearing.  This  fan 
is  furnished  complete  with  suspension  details,  and  finished 
in  a  dull  black. 

Westinghouse  56  in.  veiling  fans  are  for  use  In  large 
spaces,  such  as  theatres,  restaurants,  stores,  etc.  These 
fans  move  a  large  volume 
of  air  with  a  very  small 
current  consumption. 
They  operate  quietly  and 
require  but  little  atten- 
tion. The  A--C  motors  are 
of  the  induction  type, 
and  the  D-C.  motors, 
series-wound.  A-C.  mo- 
tors have  external  rotors, 
which  give  neater  out- 
lines, simpler  ecmstruc- 
rompared  with  those  having 
•  placed  inside 


pecially  for  the  use  of  travelers,  is  extensively  used  for  all 
kinds  of  light  pressing.  The  base  casting  Is  flared  to  give 
greater  Ironing  surface.  The  iron  is  finished  in  highly 
polished  nickel,  with  a  black  eboniied  han- 
dle. The  heating  element  consists  of  resist- 
ance ribbon,  wound  on  a  mica  form  and  In- 
sulated with  a  plate  of  mica  on  each  side.  _, 
The  cord  is  permanently  attached  to  the, 
iron,  and  is  reinforced  by  a  non-kink  spring. 
The  terminal  consists  of  a  moulded  asbestos  terminal  block, 
in  which  the  connections  are  made.  A  fireproof  stand  is  fur- 
nished which  has  an  opening  between  the  top  and  middle 
plates,  in  which  an  old-style  curling  iron  may  be  heated. 
The  8-pound  iron  is  made  for  two  voltages,  100-125  and  200- 
240  volts,  and  consumes  250  watts. 
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tion,  and  lighter  weight 
Internal  rotors.  The  speed  control  coils 
the  motor;  ball-bearings  are  used  in  the  A-C.  motors,  prop- 
erly spaced,  preventing  noise,  and  are  held  in  correct  posi- 
tion by  the  ball  race,  in  case  motor  must  be  dismantled. 
Shafts  are  of  hardened  steel.  D-C.  fans  have  a  combination 
fibre  and  tool-steel  thrust  bearing,  immersed  In  oil.  There 
are  four  wooden  blades,  having  a  mahogany  finish. 

Westinghouse  exhaust  fans  are  efficient  removers  of  foul 
air  or  odors  from  kitchens,  lavatories,  theatres,  restaurants, 
school-rooms,  and  buildings 
requiring  permanent  ventila- 
tion. These  fans  should  be 
mounted  in  walls  or  parti- 
tions, and  should  discharge 
directly  into  open  spaces. 
Intake  and  exhaust  pipes 
should  be  avoided.  Where 
such  pipes  are  necessary, 
they  should  be  made  as 
straight  and  short  as  pos- 
sible. These  fans  have  six 
hlades.  The  motors  are 
single-speed,  but  can  be  sup- 
plied with  regulators  if  de- 
sired. The  regulator  is  mounted  separately  from  the  fan, 
at  any  convenient  location.  Self -lubricating  bearings  are 
used  in  vertical  exhaust  fans  which  require  no  oiling  or 
other  attention. 


ELECTRIC  WARE 

nM.  The  Westinghouse  type  M-9  lb.  iron  is 

tg^Lmm  similar  to  the  type  M-4P/,  lb.  iron.  It  Li 
^3aH^*«^^  especially  desirable  for  heavy  pressing. 

The   Westinghouse  8   pound   iron,  although  designed   es- 


Tlie  Westinghouse  type  M  fi  lb.  iron  is 
similar  to  the  type  M.  The  heating  ele- 
ment, although  not  steel  dad,  Is  of  a  sin- 
gle piece  construction. 
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Westinghouse  6%  pound  irons.  Type  M,  are  suitable  for 
general  household  work  and  laundry  service.  The  heating 
element  is  of  the  totally  enclosed  sheeted 
type  and  easily  replaceable.  Radiation 
from  the  top  Is  prevented  by  dead-air 
sppee.  The  heat  storage  plates  stores 
the  surplus  heat,  keeping  the  iron  hot 
longer.  The  current  may  be  disconnected 
by  pulling  the  connector  away  from  the 
terminals.  A  non-kink  spring  prevents 
bends  in  cord.  It  is  furnished  for  100-110,  111-120,210-280, 
and  281  to  2G0  volts,  550  watts  in  each  case. 

The  Westinghouse  turnover  toaster  is 
substantially  built  of  pressed  sheet  steel, 
and  finished  in  .highly  polished  nickel, 
having  a  very  attractive  appearance. 
The  toast  can  be  turned  without  danger  of  burning  the 
fingers,  by  means  of  an  insulated  knob.  The  flat  surface 
on  top  of  the  toaster  can  be  used  for  heating  food  or  plates. 
A  flexible  cord  with  a  separable  plug  is  attached  by  a  heavy 
white  porcelain  connector.  For  100-120  and  200-240  volts, 
550  watts. 

The  Westinghouse  Waffle  Iron  is  the 
latest  addition  to  our  line  of  Electric 
Ware.  The  griddles  are  cast  aluminum 
and  permit  the  baking  of  three  waffles 
at  one  time.  A  handsome  tray  makes 
the  apparatus  complete.  A  special  fea- 
ture is  the  handle  which  raises  and  low- 
ers the  top  griddle  and  also  permits  easy 
carrying.  No  grease  is  required  on  the  griddles.  The 
waffles  are  crisp  and  delicious. 

The   Westinghouse    toaster-stove   is    i 
complete   and   practical   stove   that   will   ' 
cook  anything  that  can  be  cooked  on  a 
double-burner  gas  stove.    The  frame  and* 
legs  are  of  pressed  steel,  heavily  nickel 
plated  and  polished.     The  griddle  Is  of  heavy  gauge  sheet 
aluminum.     The  tray  is  made  of  cold   rolled  steel,  heavily 


i  the   turnover 


Westinghouse  coffee  percolators  will  make 
the  coffee  In  10  to  20  minutes,  according 
to  the  strength  desired.  The  coffee  basket 
can  be  removed  and  the  vessel  used  for 
boiling  water.  The  vessel  is  made  of  spun 
sheet  metal.  The  pot  type  percolator  has 
a  sheet  metal  spout,  and  black  ebon  feed 
handle.  The  urn  and  loving-cup  style  per- 
colators have  a  neat  metal  spigot.  The 
specially  heat-treated  glass  top  can  be  re- 
moved for  cleaning.  The  coffee  basket  is 
of  aluminum  and  the  valve  of  nickel  silver. 
All  Westinghouse  percolators  are  fitted  with 
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an  automatic  cut-out.  This  Is  enclosed  in 
base  of  the  percolator  and  adjusted  to 
open  the  circuit  when  the  temperature  of 
the  heater  approaches  the  danger  point.  All 
outside  metal  parts  are  nickel  plated  and 
polished.  Inside  of  vessel  is  heavily  tinned. 
Famished  complete  with  flexible  cord,  sep- 
arable plug  and  receptacle. 

The  Westinghouse  electric  curling  iron  is  simple,  reliable 
and  economical.     The  heating  element  is  in  the  form  of  a 

rod  Inserted  directly  in  the  barrel,  and 

(SlaBB^"^™"  can  be  removed  easily.  The  swivel  plug, 
which  fits  Into  the  end  of  handle,  is 
moulded  of  specially  prepared  composition  which  is  un- 
breakable. Strong  spring  contacts  in  the  plug  assure  a  good 
connection.  The  cord  is  attached  to  the  contacts  within 
the  swivel  plug,  there  are  no  exposed  terminals  or  live  parts. 
All  metal  parts  are  nickel  plated  and  polished;  wooden 
handle  Is  black  eboniied.  Can  be  furnished  for  82,  100-125, 
or  200-240  volt,  IS  watt  service. 

Westinghouse  electric  warming  pads  are  the  modern 
equivalent  of  the  hot  water  bottle.     They  are  made  in  two 

BJf" i     sires    and    incased    In    fawn-colored    felt 

W  '  '  I     cases.   The  larger  pad  Is  equipped  with  a 

I     ■  three-heat  switch,  the  current  being  turned 

Vg^a-i,  .  j J  on  or  off  at  the  socket  To  prevent  over- 
^Tn^^aJSJ  heating,  automatic  thermostats  are 
mounted  inside  these  pads,  which  cut  off  the  current  be- 
fore the  temperature  can  become  excessive  and  automatically 
closing  the  circuit  again  when  the  pad  has  cooled  off  to 
normal  temperature.  Two  cutouts  are  located  In  different 
parts  of  the  pad;  If  one  fails  to  operate,  there  is  another 
to  perform  Its  duty. 

^  The  Westinghouse  Type  C  chafing  dish 

^f^^hf**"^*  consists  of  a  stand,  water  pan)  food  pan 

^j^^FT  And   cover.     The   heater   is    a   standard 

JSj^^^B^  6  in.  disc  stove  with  the  feet  inserted  in 

^3^^^^^*  a  reverse  position.     The  disc  stove  may 

be  used  by  Itself  If  desired,  and  will  per- 
form any  light  cooking  that  a  single  burner  gas  stove  will 
do.  Type  C  vessels  are  finished  in  highly  polished  nickel, 
or  copper.  The  8  In.  disc  stove  can  be  furnished  separately. 
A  12  in.  tray,  finished  to  match  the  vessel,  can  also  be 
supplied,  to  prevent  any  food  that  is  accidentally  spilled 
from  damaging  the  table  or  table  linen. 

The  Westinghouse  cozy-glow  radiator  is 
a  substantially  built  heating  appliance  that 
will  throw  heat  in  any  direction,  A  trunnion 
yoke  allows  adjustability  and  controls  the 
heat  rays.  A  heavy  cast  iron  base  Insures 
firmness  without  excessive  weight  The 
heating  unit,  easily  removable,  is  wound  on 
a  porcelain  cylinder  and  is  protected  by  a 
stout  copper  wire  guard  which  can  be  re- 
moved for  cleaning  reflector.  The  reflector, 
which  aids  in  the  proper  spread  of  the  heat  rays,  Is  built 
of  polished  copper,  neatly  finished.  For  100-120  or  200-260 
volts,  850  watt  capacity. 

The  Westinghouse  disc  Immersion  heat- 
ers may  be  used  to  heat  liquids  in  almost 
any  vessel.  No  special  wiring  is  required. 
It  is  portable  and  very  efficient  when  the 
heat  requirements  do  not  exceed  250  de- 
grees F.  The  heater  should  always  be  com- 
pletely immersed.  The  heating  element  is 
enclosed  in  a  sealed  disc,  which  offers  a 
large  heating  surface. 

Westinghouse   hot    plates    are   designed    for 
hotel,  restaurant  and  domestic  use.     No  special 
flat-bottomed  utensils  are  needed.    The  radiant 
__  heaters,  with  all  the  heat  at  the  top,  are  very 

efficient  with  ordinary  cooking  vessels.  The  heat  elements 
are  non-corrosive  and  water  and  food  spilled  on  the  heater 
will   not   damage  it  In  any   way.     The  porcelain  brick   on 
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which   the   heating   element   is   assembled, 
stand  rough  usage.    Deflector  plates  below  the 
heaters    prevent    scorching    the    table,    protect  j 
the   connection,  and  increase  the  heater's  erfl-  f 
cienay.     Westinghouse   Type   81    has    a    three- 
heat  switch,  and   Type  82  has   one   heat  only. 
In   the    10   fn.   heater,   three   separate   switches   are   used. 
These  light  up  the  areas  of  6,  8,  and  10  Ins.  respectively, 
making  this  beater  equivalent  to  three  plates  In  one. 

Westinghouse  electric  air-beaters  are 
suitable  for  heating  residences  and  partic- 
ularly adapted  for  Isolated  rooms  or  small 
buildings  that  cannot  be  conveniently  or 
safely  heated  by  other  methods.  The  heat- 
ing element  Is  fully  protected  from  elec- 
trical or  mechanical  Injury.  These  air 
heaters  have  substantial  terminals,  heavy 
copper  connections,  are  finished  in  black 
japan  with  polished  aluminum  trimmings,  and  are  of  very 
light  construction.  They  are  made  for  1000,  2000  and  8000 
watt  capacities.  The  heater  complete  is  provided  with  a 
three-heat  snap  switch  but  no  attachment  plug;  for  wall 
receptacle  connection. 


BATTERY  CHARGERS 

The  Westinghouse  recti  gun  is  especially  designed  for 
charging  run-down  batteries.  It  is  ruggedly  built,  reliable, 
simple,  and  economical.  The  charger  has  no  moving  parts, 
requires    no    oil    or    grease. 
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>   base.     The   bulb   is 


and  Is  not  affected  by  heat 
or  cold.  All  parts  are  sup- 
ported on  a  circular  cast- 
iron  base  with  three  feet  A 
cover  of  pressed  steel  fits 
over  all  parts  and  is  secured 
to  the  base  by  three  machine 
screws.  The  cover  is  shaped 
with  handle  at  top  for  easy 
handling.  The  transformer 
with  a  fuse  panel  on  top  is 
mounted  vertically  on  the  cast 
mounted  In  a  socket  In  front  of  the  transformer.  Bulb 
installation  is  simple;  just  clip  a  wire  lead  to  the  wire 
projecting  from  the  top  of  the  bulb.  Leads  for  A-C  and 
D-C.  connections  come  out  through  base  and  are  well  pro- 
tected from  injury  by  encasing  metal.  The  A-C.  lead  is 
provided  with  a  separable  at- 
tachment plug,  and  the  D-C. 
leads  with  convenient  dtps  for 
connecting  to  the  battery.  The 
Westinghouse  rectigon,  installed 
In  a  private  garage,  assures  the 
automobllist  an  accessory,  mod- 
erate in  price  and  economical 
to  operate,  averaging  about  one 
cent  an  hour  while  In  use. 
Above  all,  it  is  safe.  Each 
rectigon  Is  thoroughly  tested 
and  measures  up  to  the  high 
standard  set  for  Its  perform- 
ance. The  Westinghouse  garage 
type  rectigon  for  charging, 
starting,  lighting,  and  Ignition 
batteries,  affords  an  extremely 
flexible  equipment  for  garage  and  s 
the  number  of  batteries  to  be  charged  is  variable.  This 
type  Is  mounted  on  a  cast  aluminum  base  and  Is  protected 
by  a  pressed  steel  cover.  Both  A-C.  and  D-C.  circuits  are 
protected  against  overloads  and  short  circuits  by  means  of 
plug  fuses  which  can  be  easily  replaced.  Current  output 
is  indicated  on  D-C.  or  battery  side,  by  a  flush  type,  B  X 
ammeter.  A  snap  switch  controls  both  circuits.  The  handle 
of  the  dial  switch  controls  the  D-C.  voltage.  Leads  for  the 
A-C.  and  D-C.  are  brought  out  on  opposite  side  of  the  base 
and  are  plainly  marked.  The  garage  type  1s  a  6  ampere, 
TS  volt  rectigon,  furnished  complete  with  two  bulbs. 
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What  the  E  M  F  Electrical 
Year  Book  Contains 

IT  COVERS  every  activity  of  an  electrical  nature 
from  the  various  methods  of  generating  electricity 
to  its  utilization  for  every  conceivable  need,  and  all 

related  subjects  (both  practical  and  theoretical)  bearing  thereon.    A  few 
of  the  principal  classes  of  subjects  included  are  the  following: 


Production 

and  Distribution; 

Generating  stations. 

Power  transmission. 

Substations  and  distribution  systems. 

Central  station  service. 

Manufacturing  of  electrical  and  re- 
lated machinery,  apparatus,  appli- 
ances and  supplies. 

Jobbing  of  electrical  equipment  and 
supplies. 

Merchandising  of  electrical  appli- 
ances and  supplies. 

Applications: 

Electric  lighting  of  streets,  factories, 
stores,  residences,  etc. 

Motor  drive  of  all  kinds  of  machinery 
and  appliances  and  control  therefor. 

Electric  heating  in  industry,  house- 
holds, etc. 

Electrochemistry  and  electrometal- 
lurgy. 


Electric  railways   (urban  and  inter 

urban). 
Electrification  of  steam  railroads. 
Electric  vehicles,  trucks  and  tractors. 
Telephony  (manual  and  automatic). 
.  Telegraphy(landlineandsubmarine). 
Radio  telegraphy  and  radio  telephony. 
Miscellaneous  electric  signaling. 
Marine  and  naval  applications. 
Household  applications. 
X-rays  and  their  application. 
Electrotherapeutics. 


General; 


Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 


engineering, 
contracting  and  wiring, 
colleges  and  schools, 
theory  and  science, 
instruments  and  testing, 
testing  laboratories, 
associations  and  societies, 
periodicals  and  libraries, 
industry  statistics, 
codes  and  regulations, 
invention  and  patents. 


Each  of  these  classes  of  subjects,   as  well  as  countless 

others,  is  subdivided  into  many  topics  giving  valuable  facts  and  data. 
All  electrical  and  allied  terms  are  clearly  defined.  All  of  the  equip- 
ment, apparatus,  and  supplies  produced  by  the  electrical  industry,  or 
used  by  it,  are  completely  classified  and  the  manufacturers  of  each  classi- 
fied product  are  listed.  Facts  are  given  about  each  manufacturer  and 
all  trade  names  are  separately  listed. 
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How  to  Use 

the  EMF  Electrical  Year  Book 

All  text  entries  are  arranged  alphabetically  throughout 

the  book.  No  index  is  necessary.  The  range  of  topics  on  each  page  is 
indicated  in  the  upper  corners.  Entries  are  made  by  the  principal  noun 
instead  of  adjective,  unless  the  latter  is  more  commonly  used.  General 
definitions  are  usually  entered  under  the  singular  noun;  classified 
products  under  the  plural  noun.  Thousands. of  cross-references  aid  in 
locating  any  topic. 

For  example,  to  find  facts  on  electric  welding,  see 

Welding,  electric,  review  and  status  of;  to  find  statistics  on  electrical 
merchandising,  see  Merchandising,  electrical,  present  status  and  prospects 
of ;  to  find  an  explanation  of  the  electron  theory  see  Electron,  theory ;  to 
find  a  biography  of  Benjamin  Franklin  and  description  of  his  famous 
kite  experiment,  see  Franklin,  Benjamin;  for  a  list  of  libraries  with  large 
collections  of  electrical  books,  see  Libraries,  electrical. 

To  find  the  names  of  manufacturers  of  any  electrical 

product,  such  as  renewable  cartridge  fuses,  see  Fuses,  cartridge,  renew- 
able ;  or  of  rigid  steel  conduit  for  interior  wiring,  see  Conduit,  interior, 
rigid  metallic;  or  of  synchronous  motors,  see  Motors,  a-c,  synchronous. 
Suppose  one  of  the  manufacturers  listed  was  the  X.  Y.  Z.  Mfg.  Co.  of 
Boston,  Mass.,  and  a  reader  in  Kansas  City,  Mo.,  wished  to  get  in  touch 
with  that  company  quickly.  By  looking  up  the  separate  company  entry 
under  the  letter  X  he  might  find  that  it  had  a  branch  office  and  ware- 
house in  St.  Louis,  Mo.,  which  he  could  quickly  reach  by  long  distance 
'phone  in  case  of  an  urgent  order.  Other  facts  about  the  manufacturer 
are  also  given  in  this  company  entry  where  these  were  available. 

To  find  the  name  of  the  manufacturer  using  a  partic- 
ular trade  name,  look  up  the  trade  name  in  its  proper  alphabetical  order. 
For  example,  suppose  an  architect  specifies  "Eye  Rest"  indirect  lighting 
fixtures  for  a  hospital.  If  this  name  were  used,  the  manufacturer 
employing  it  would  be  quickly  found  and  a  contractor  bidding  on  the 
job  could  get  necessary  price  quotations,  etc.,  from  the  manufacturer  or 
his  nearest  branch  office  or  sales  representative  by  looking  up  the  separate 
company  entry  of  the  manufacturer.  Likewise,  a  dealer  asked  to  repair 
an  old  type  of  flatiron,  say  "Unxld,"  can  find  who  its  manufacturer  is, 
provided  it  is  still  made. 
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Advertisements 


In  the  lists  of  manufacturers  under  the 

various  classified  products  will  be  found  occasionally 
descriptive  advertisements  (sometimes  illustrated)  in- 
stead of  simple  listings.  Such  advertisements  are 
marked  with  the  abbreviation  "Adv."  at  the  end  and 
serve  to  point  out  particular  features  of  the  manufac- 
turer's product  in  that  classification  that  should  aid  in 
the  selection  of  the  maker. 

If   the   advertisements   appear  in  the 

Display  Advertising  Section  that  follows,  reference 
is  made  to  the  pages  on  which  they  appear. 

On  pages  1403  and  1404  there  is  also 

given  an  index  to  this  Display  Advertising  Section. 
It  should  be  noted  that  the  advertisements  in  this 
section  supplement  those  in  the  main  text,  or  are 
inserted  instead  of  advertisements  in  the  text. 

The  primary  function  of  all  the  adver- 
tisements is  to  educate  the  reader  on  the  merits  of 
the  manufacturer's  product,  the  various  types  and 
ratings  in  which  it  is  made,  and  his  facilities  for 
producing  same. 
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Revision 
and  Addition 


The   EMF  ELECTRICAL  YEAR 

BOOK  will  be  completely  revised  each  year  and 
thousands  of  additional  topics  included.  Suggestions 
as  to  the  nature  of  additional  topics  are  welcomed  by 
the  editor.  Also  suggestions  for  correction  of  any 
of  the  entries  published. 

Manufacturers  are  requested  to  keep 

the  editor  supplied  with  their  latest  catalogs,  descrip- 
tive leafltesof  new  products  and  other  announcements 
to  the  trade,  and  to  advise  of  chan'ges  in  executive 
officers,  main  and  branch  or  district  offices  and  sales 
representatives.  Communications  respecting  all  text 
entries  should  be  addressed  to  the  editor. 

Advertisements  for  the  second  annual 

edition  should  be  arranged  for  early.  Communica- 
tions respecting  advertising  rates,  reservations  for 
space,  etc.,  should  be  addressed  to  the  advertising 
manager. 


Electrical  Trade  Publishing  Co. 

53  West  Jackson  Boulevard 
CHICAGO,  ILLINOIS 

Eastern  Office:  116  Naaiau  St.,  New  York,  N.  Y. 
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Absolute  Con-Tac-Tor  Co.,  Chicago,  III... -1288 

Acme  Wire  Co.,  New  Haven.  Conn „ 1248+ 

Adam  Electric  Co..  Frank.  St.  Louis.  Mo   ...1362-1365 

Aetna  Electric  Appliance  Co.,  Boston,  Mass * 

Ajax  Electric  Specialty  Co.  St.  Louis,  Mo..- * 

Allen  Co..  Inc.,  L.  B.,  Chicago.  Ill • 

Altorfer  Bros.  Co.,  Peoria,   III. 12OT* 

American    Brass    Co.,1   Watrrbury,    Conn * 

American  Bridge  Co.,  New  York.  N.  Y ...._ ...1257 

American  Circular  Loom  Co.,  New  York,  N.  Y....    * 
American    Electric    Cutting     Machine    Co.,    New 

York,  N.  Y.  , • 

American  Electrical  Heater  Co..  Detroit,  Mich— * 

American  Fixture  Co.,  Milwaukee,  Wis * 

American  Insulated  Wire  &  Cable  Co.,  Chicago  1250" 

American  Insulator  Co.,  New  Freedom,  Pa * 

American  Line  Materials  Co.,  Chicago.  111. * 

American  Steel  &  Wire  Co.,  Chicago.  Ill 1210-1343* 

Anaconda    Copper     Mining     Co.,     Rolling     Mills 

Dept.  Chicago,  III — 1248* 

Anchor  Webbing  Co.,  Pawtucket,  R.   I • 

Anderson  Electric  &  Equipment  Co.,  Chicago,  III  1394* 

Anylite  Electric  Co.,  Fort   Wayne.  Ind * 

Apex     Electrical     Distributing     Co.,      Cleveland, 

Ohio „ Opposite  3rd  Cover  Page* 

Aqua  Electric  Heater  Co.,  New  York,  N.  Y 1290 

Arnold  Electric  Co.,  Racine.  Wis * 

Artificial  Daylighting  Co..   New  York,  N.   Y * 

Atlantic  Insulated  Wire  &  Cable  Co..  New  York   1252 

Automatic    Electric    Co.,    Chicago,    111 * 

Automatic  Reclosing  Circuit  Breaker  Co.,  Colum- 
bus, Ohio  ..... ....    * 

Automatic    Electrical   Devices  Co.,   Cincinnati,  O.     * 

Barnhart  Bros.  &  Spindler.  Chicago.  Ill 1339 

Bates  Expanded  Steel  Truss   Co.  Chicago,   111 .1358 

Bead  Chain  Mfg.  Co.,  Bridgeport.  Conn * 

Beardslee  Chandelier  Mfg.  Co.  Chicago,  III * 

Belden    Mfg.   Co.,   Chicago.    Til „ * 

Belfry  &  Craighead,  Chicago,   III * 

Benjamin  Electric  Mfg.  Co.,  Chirago,  111 1231-1234* 

Berthold  Electrical   Mfg.   Co.  Chicago.   Ill * 

Best  Electric  Corp.,  New  York.  N.  Y » 

Biddle  Co.,  James  G.,  Philadelphia,   Pa „ * 

Bleadon-Dun  Co..  Chicago.   Ill „ 1295* 

Bodine    Electric  Co.,  Chicago,   111 .    * 

Booth  Felt  Co.,  Brooklyn,  N.  Y 1309. 1325* 

Borden   Co.,   The,   Warren.   Ohio * 

Boustead  Electric  &  Mfg.  Co.,  Minneapolis.  Minn  1328" 

Bristol  Co.,  The,  Waterbury.  Conn  ...„ „ 1288" 

Buhrke  Co.,  R.  H-,  Chicago,  III „__    * 

Burdick   Cabinet   Co.,   Milton,   Wis * 

Burnley  Battery  &  Mfg.  Co,  North  East,  Pa * 

Bussmann  Mfg.  Co.,  St.  Louis,  Mo * 

Campbell  Electric  Co.,  Lynn,  Mass ... • 

Central  Tube  Co.,  Pittsburgh,  Pa _.    * 

Chelten  Electric  Co.,  Philadelphia,   Pa. _     * 

Chicago  Fuse   Mfg.   Co.,   Chicago,   111 * 

Chicago  Insulated  Wire  &  Mfg.  Co..  Sycamore,  III  1349 

Chicago  Mica  Co.,  Valparaiso,   Ind 1320* 

Chicago  Solder  Co.,  Chicago,  III * 

Cincinnati  Specialty  Mfg.  Co.  The,  Cincinnati.  O . .    * 

Clark-Cadle-Harmon  Corp.,  Rochester,  N.  Y * 

Clay  Products  Co.,  Brazil,  Ind     * 

Collinson-Holland   Co.,   Maiden.    Mass • 

Colonial  Art  Glass  Co.,  Meriden.  Conn * 

Columbia  Metal  Box  Co.,  New  York,  N.  Y * 

Consolidated  Wire  &  Machinery  Corp.,  Chicago  ..1334 

Convenolite  Co.,  The,  Chicago.  HI * 

Cooper  Hewitt  Electric  Co ™ * 

Crawford  Mfg.  Co.,  New  York.  N.  Y * 

Crouse-Hinds  Co.,  Syracuse,  N.  Y * 

Cutler-Hammer.Mfg.  Co.,  Milwaukee,  Wis-.  1235-1230* 

D    &    W    Fuse   Works   of   General    Electric    Co., 

Providence,  R.   I.  _ „ • 

Davidson*  Porcelain  Co.,  East  Liverpool,  Ohio * 

Davis  Slate  &  Mfg.  Co.,  Chicago,  III— _.  * 


Delta  Star  Electric  Co.,  Chicago,  III... 


Dexter-Reynolds  Mfg.  Co..  Chicago.  Ill 1225* 

Domestic  Electric  Co.,  Cleveland,  Ohio - 1310* 

Dudlo  Mfg.  Co.,  Fort  Wayne,  Ind 1250 

Duncan  Electric  Mfa.  Co.,  Lafayette,  Ind.„ * 

Duralectric  Corporation,  The,  Jamestown,  N.  Y * 

Eby  Mfg.  Co,,  H.  H.,  Philadelphia,  Pa... 


Economy  Fuse  St  Mfg.  Co.,  Chicago,  111 1289* 

Edison  Electric  Appliance  Co.,  Inc.,  Chicago,  I1I..1292-3* 
Edison  Lamp  Works  of  General  Electric  Co.,  Har- 
rison, «.  J. .1372-3* 

Edison  Storage  Battery  Co.  Orange,  N.  J" 1318* 

Edwards  &  Co.,  Inc..  New  York,  N.  Y * 

Electric  Power  Equipment  Corp..  Philadelphia,  Pa. 1261* 
Electric  Service  Supplies  Co.,  Philadelphia.  Pa —    * 
Electric  Vacuum  Cleaner  Co,  Cleveland,  Ohio... 1298* 
Electrical  Development  &  Machine  Co.,  Philadel- 
phia, Pa.  1280* 

Electrical  Review,  Chicago,  III 


Electrical  Testing  Laboratories.  New  Yoik,  N.  Y.1B80* 

Enameled  Metals  Co.,  Pittsburgh,  Pa -    * 

Enterprise  Electric  Co.,  Warren,'  Ohio - 1888* 

Erikson  Electric  Co.,  L.,  Boston,  Mass 1308* 

Estate  Stove  Co..  The.  Hamilton,  Ohio * 

Esterline- Angus  Co..  The.  Indianapolis,  Ind * 

Everlite  Co..  The,  New  York,  N.  Y.,  and  Minne- 
apolis,  Minn 1321* 

Federal  Electric  Co,  Chicago,  III 1291* 

Fibre  Conduit  Co.,  Orangeburg,  N.  Y 

Inside    Back    Cover    * 

Fitzgerald  Mfg.  Co,  Torringtou,  Conn * 

Free  Sewing  Machine  Co.,  Rockford,  111 * 

Ganschow  Co.,  William,  Chicago,  III _  .1316 

Garfield  Mfg.  Co.,  Garfield.  N.  J _...    * 

Geier  Co.,  The  P.  A.,  Cleveland.  Ohio „ „    * 

General  Electric  Co.,  Schenectady,  N.  Y „1203-1223» 

Gillespie  Eden  Corp.  New  York,  N.  Y. 1BB6* 

Gleason  &  Co..  J    L..  Boston.  Mass * 

Goodwill  Electric  Co..  Chicago,  III * 

Gould  Appliance  Co.,  Inc.,  New  York.  N.  Y * 

Grebe  &  Son.  A.  H..  Richmond  Hill.  I..  I.,  N.  Y        * 

Green   Equipment  Corp.,  Chicago,   III —    * 

Gruendler   Patent  Crusher  &    Pulveriser   Co,   St. 

Louis,  Mo.  _ —    * 

Habirshaw  Electric  Cable  Co.,  Yonkers,  N.  Y. 1244-5 

Hallett   Iron  Works,   Harvey,   III 1254* 

Handel  Co.,  The,  Meriden,  Conn.._ -    * 

Hartford  Time  Switch  Co..  New  York,  N.  Y.._ _    * 

Herbst,  Patll  W.,  Chicago,  111 1258* 

"    ".  Mfg.  Co.,  St.  Loui     " 


Hilo  Varnish  Corp.,  Brooklyn,  N.  Y... 


,_1318* 


Hi-Voltage  Equipment  Co.,  Cleveland,  Ohio.... 

Hinde  &  Dauch  Paper  Co.,  Sandusky,  Ohio 1323 

Holophane  Glass  Co.,   New  York,  N.  Y * 

Holtzer-Cabot  Electric  Co.,  Boston,   Mass.. * 

Horton  Mfg.  Co.,  Fort  Wayne,  Ind„ * 

Hubbard    &    Co.,    Pittsburgh,    Pa * 

Hugro  Mfg.  Co.,  Warsaw,  Ind 1299-1300* 

Ideal  Commutator  Dresser  Co,  Chicago,  111 _    * 

Illinois   Electric  Poreclain  Co.,  Macomb,  111 1301* 

Illinois  Wire  &  Cable  Co.,  Sycamore,  III 1250 

Independent  Lamp  &  Wire  Co.,  New  York,  N.  Y..12S1 
Indiana  Rubber  &   Insulated  Wire  Co.,  Jonesboro, 

Ind „..l  335-1239* 

Industrial  Controller  Co.,  Milwaukee,  Wis * 

Interior  Lamp  &  Fixture  Works,  Chicago,  III * 

International  Electric  Co,  Indianapolis,  Ind * 

International  Floor  Machine  Co,  New  York,  N.  Y.     * 

International  Paint  Co.,  St.  Louis,  Mo 1320* 

Iron   Products  Corp.,   LaCrosse,  Wis • 

Irvington    Varnish    &    Insulator    Co.,    Irvington, 

N.  J „ „ 1319* 
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Janette    Mfg.    Co.,    Chicago.    Ill * 

Jefferson  Electric  Mfg.  Co.,  Chicago,  III • 

Kelley  Electric  Machine  Co.  Buffalo.  N.  Y„ * 

Kellogg  Switchboard  &  Supply  Co.,  Chicago,   III     1337* 

Killark  Electric  Mfg.  Co,  Si.  Louis.   Mo * 

Kinetic  Engineering  Co.,  Philadelphia.  Pa... —    * 

King  Mfg.  Co.,  Chicago.  Ill ._ 1257* 


Klein  &  Sons,  Mathias,  Chicago,  111... 


1259* 


Landers,  Frary  &  Clark,  New  Rritain,  Conn  ... 

Leeds  &  Northrup  Co..  Philadelphia,  Pa 

Lightolier  Co..  New  York.  N.  Y 


e  Material  Co.,  South  Milwaukee.  Wis— 1278 

Link-Belt  Co.,  Chicago,   III „...    • 

Localized  Lighting  Corp.   New  York,  N.   Y 1275* 

Locke  Insulator  Mfg.  Co.  Baltimore,  "* 


Majestic  Electric   Development  Co.  San  Francis- 


1-110* 


Mcintosh  Battery  &  Optical  Co..  Chicago.  Ill 

McLennan  &  Co.,  K..  Chicago.  Ill 

Mermaid  Dishwasher  Co..   Middle  town,   Conn  • 

Metropolitan  Electric  Mfg.  Co.,  I>ing  Island  City  * 

Minerallac   Electric   Co.,   Chicago.   Ill 1310* 

Modern  Laundry  Machine  Co.,  Kansas  City,  Mo..  * 

Moran  &  Hastings   Mfg.  Co..  Chicago.   Ill „,  • 

Morganite  Brush  Co..  New  York.  N.  Y ....  • 

Moss-Schury  Mfg.  Co.,  Detroit,  Mich • 

Motor  Player   Corporation,   Chicago.    Ill • 

Multi  Electrical   Mfg.   Co..   Chicago.   Ill • 

Multiple  Electric  Products  Co.  Inc..  New  York  • 
Mutual  Electric   &   Machine   Co..   Detroit.   Mich       12fi5* 

National  Electric  Controller  Co.,  Chicago.  Ill  ...  ..  13«6 
National  Electric  Light  Association.  New  York  1286 
National    Lamp   Works   of   General    Electric   Co , 

Cleveland,  Ohio  _ 1270-1371' 

National  Metal  Molding  Co.  Pittsburgh.  Pa  .1302-1304 
National  Pipe  &  Cable  Hanger  Co..  New  York 

National  Pole  Co.  Escanaba.   Mirh . 

National  X-Ray   Reflector   Co.    Chicago.   111. 1405' 

Neverslip  Works.  The.  New  Brunswick,  N.  J.  ..  .  * 
New  England  Mira  Co..  Waltham    Mass 1320' 


Northern  Industrial  Chemical  Co..  Boston.  Mass  ... 
Northwestern    Electric   Co,   Chicago,    111 


Ohio  Brass  Co.,   Mansfield.  Ohio 

Ohio  Electric  &  Controller  Co.  Cleveland,  Ohio 

Oshkosh   Mfg.  Co..  Oshkosh,  Wis 12S3 

Ovalite   Co.,  New   York,    N.   Y 

Overbagh  8c  Avres  Mfg.  Co,  Chicago.  Ill 


Paragon  Electric  Co.  Chicago,  III 

Parker  &  Son,  Inc..  J.  H„  Parkersburg,  W,  Va 
Partridge  Lumber  Co.,  T,  M.,  Minneapolis.  Minn 

Patton-MacGuyer  Co.  Providence,  R.  I 

Peerless  Electric  Co,  Warren,  Ohio .1308' 

Persons  Electric  Co.,  Quincy,  III 

Peterson   Co.,   Chas.   J.,  Chicago    III 

Pitt   Engineering  Co.,  Chicago.   Ill - 

Pittsburgh  Transformer  Co.   Pittsburgh.   Pa 

Powell,   F.  W.,   Pittsburgh.   Pa __ 

Radiant   Mfg,   Co..   Sandusky.  Ohio -    - 

Rattan  Mfg.  Co,  New  Haven,  Conn 1308* 

Reflector  &  Illuminating  Co.,  Chicago,  III 

Reliance  Automatic   Lighting  Co.  Racine.  Wis 

Reliance  Electric  &  Engineering  Co.,  Cleveland,  O. 


Reliance,  Weighing   Machine   Division   of  Stearns 

Motor  Mfg.  Co.,  Ludington.  Mich... 13 

Renulife  Electric  Co.,  Inc.,  Detroit,  Mich. 

Richards  &  Co.,  Geo.,  Chicago,   111..- 

Riley  Stoker  Co.,  San ford,  Worcester,  Mass.... 

Robbins  &  Myers  Co.,  Springfield,  Ohio 

Rome  Brass  &  Copper  Co.,  Rome,  N.  Y. 13 

Rome  Wire  Co.,  Rome,  N.  Y 1847* 

Roth  Bros.  &  Co.,  Chicago,  III 

Royal  Electric  Mfg,  Co.,  Chicago.  Ill 

Russell  Electric  Co.,  Chicago,  III 

Samson  Cordage  Works,  Boston.  Mass 

Sangamo  Electric  Co.,  Springfield,  111 _ 

Schweitzer  &  Conrad,  Inc.,  Chicago,  III 

Scovill   Mfg.   Co.,   Waterbury,   Conn 1337* 

Shapiro  &  Aronson,  Inc.,  New  York,  N.  Y • 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek.  Mich 1323 

Smith-Hecht  Co.,  Indianapolis.   Ind 

Smith  &  Hemenway,  Inc.,  New  York.  N.  Y 

Snow  &  Co..  E.  W.,  Rochester   N.  Y 

Solar  Electric  Co.,  Chicago.  Ill- 

Southern  Electric  Co.,  Baltimore.  Md 1308 

Sprague   Electric   Works   of   General   F.lectric   Co.. 

•     New  York,  N.  Y 130*- 

Square  D  Co.,  Detroit,  Mich. 1879-8 

Standard  Electric  Time  Co.,  Springfield.  Mass. 


Strite  Automatic  Toaster  Co.,  Minneapolis.  Min 
Sunlight  Electrical  Mfg.  Co.,  Warren,  Ohio.... 
Sun-Ray  Mfg.  Co.,  Oshkosh,  Wis— 


Taylor  Instrument  Companies,  Rochester,  N.  Y... 

Terry  Steam  Turbine  Co.,  New   Britain,  Conn 

Thistle    Mfg.   Co.,   Chicago,    III _ 1298* 

Thomas  &  Belts  Co.,  New  York.  N.  Y • 

Thompson-Levering  Co.,  Philadelphia,  Pa 1286* 

Triangle  Electro  Trading  Co.,  New  York.  N.  Y 1898* 

Tri-Plex  Vacuum   Electric  Washing   Machine   Co., 

Inc..    Pekin,    III - * 

Trumbull  Electric  Mfg.  Co.,  Plainville.  Conn ._..  1282-3* 
Trumbull- Vanderpoel  Electric    Mfg.  Co,   Bantam. 

Conn. _ * 

Turner  Brass  Works,  Sycamore,  III.... 1388 

United  States  Rubber  Co.,  New  York,  N.  Y • 

Universal   Mfg.  Co.,  Lincoln.  Neb • 

Universal  Motor  Co.,  Oshkosh,  Wis _ 1388* 

Universal  Winding  Co.,  Boston,  Mass _ — 1317 

Valentine-Clark  Co.,  Spokane.  Wash ... 


Wakefield  Brass  Co.,  F.  W-,  Vermilion.  Ohio * 

Walker   Bros.   &   Haviland,   Philadelphia.   Pa » 

Walker  Vehicle  Co.,  Chicago,  III 1320 

Walsh    Electrical   Supply   Co..   Inc..    New   York 1305* 


1128* 

Welch  Mfg.  Co.,  W.  M.,  Chicago.  Ill _ • 

Western  Coil  &  Electric  Co.,  Racine,  Wis • 

Wcstinghouse    Electric    &    Mfg.    Co,    East    Pitts- 
burgh,  Pa.   - 13951402 

Westinghouse  Lamp  Co.,  New  York.  N.  Y. 1274* 

Wheeler  Reflector  Co.,  Boston,  Mass • 

Whitall  Engineering  Co.,  Waterbury,  Conn. —     * 

White  Electrical  Supply  Co.,  T.  C.  St.  Louis.  Mo   .    • 

Whiting  Co.,  Inc.,  H.  S.,  New  York.  N.  Y * 

Wisconsin  Electric  Co..  Racine,  Wis. 1311* 

Witherbee  Storage  Battery  Co,  New  York.  N.  Y        • 
Wurdack    Electric   Mfg.    Co..    William,   St    Louis    * 


NOTE:  In  addition  ta  the  diaplar  advarllaamanta  than  an  mimcrou 
mini  throuihout  tba  alphabetical  text,  In  plat*  of  ordinary  Ilatlna*.  Tb 
ladlnf •   of   manulacturad    product!. 

Tba  aatarlak  *  Indlcataa  manufacturer*  whoa*  claaalflad  adverttiamcnti 
Mata  to  display  advartlalng  pa|«  only. 
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Y-Rgyitgnting 


The  result  of  years  of  study  and  re- 
search. Successful  for  illumination  of 
every  type  of  interior  where  harmoni- 
ous and  efficient  lighting  is  demanded. 

Y-RayRellectors 

for  Show- Window  lighting 
Show-Case  Lighting 
Factory  Lighting 
Flood  Lighting 

Produced  by  means  of  a  powerful  re- 
flector that  redirects  and  diffuses  the 
light  from  brilliant  lamps,  yet  conceals 
the  dazzling  light-source.  There  is  an 
X-Ray  Reflector  for  every  lighting  need. 

NATIONAL  X-RAY  REFLECTOR  CO. 
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THE  WASHER  THE  CLEANER 

The  ROTAFEX  Electric  Clothea  Waahcr  it  •tricily  ■  quality  The  Apex  it  ■  true  electric  luction  cleane 

product,  combining  detail!  of  design  based  on  the  belt  engineer- 
ing knowledge  with  the  fined  material!  end  the  beet  manufac-  Ape* 

turing  ifcill  and  worknunihip.  reason  i 

The    simplified    control   of   the   Rotapex    rotary   waahar  com-  elined    noiiie    get*   unoer   raaiators    ua    iw    i 

prim   only  foui   major   unite!      (1)     The   motor   with    friction  "round  table  lean,  goes  up  cloae  to  baaeboarda 

orSfrati'ng2me'chania>™   (4)   wringer' c™trolOB '  '  *  Cy 

THE  MOTOR— H  h.  p.  ball  bearing,  cool-running  motor  of 
aplash  proof  deaign  inauUIed  from   frame,    1.S0D  r.   p.   m„  with  ... 

■halt.     Friction   clutch   prevent!    any    possible    damage   through  to  that  it  gele  the  moat  deeply  imbedded  dirt. 

■ed  in  Practically  unbi 

{a;   no  open  Mama  or  joints   to  permit  water  ale  complete  in  or 

important  protection  againit   ruai-froien   bear- 
Weight,    10W    1 

-      -  ■     ■  ironic  cloaed  ball  Bile n ; 

Swivel  type  ree: 

THK     CYLINDER— The     eeU-reveraing    perforated    cylinder  no"le  InMlt  <*"in 

j^iStt^iiJtef  }&.** w  ™™™  ia"r.^k.  *^!d5-~-.-!'K  Handle  atop  loeki  handle  in  a  horizontal  position  for  clean- 

18V  InchS r  !™.      I«   tumbGne    r'S   are    of   wood^S   entire  ing   »"*""?».   «c-     EBIi«  machine    atanda  erect  without   rap- 

coA.truction    ru.t-proof.      It    ia    light-weight    and    i.    eaaily    re-  oort  wh™  *milt  "  tb"ma  fa««rt- 

moved  (when  through  waabing)  to  rime  out  the  tank.  mn  nJni  „,rough  ktaOM  t0  „,„,  twitch  „  „d  rf  p|,tBi  pip. 

THE     INSULATION— AU     electric    wiring    ia    enclosed     in 

armored  conduit.   The  cord   ie  detachable  from   the  waaber  by  Air-tight  coupling   for  attachment   hoee  conveniently   located 

■eparablc  plug.  on  face  of  noaile. 

THE  APEX  ELECTRICAL  DISTRIBUTING   CO.,  1067  East   152d   Street,  CLEVELAND,   OHIO 

EXPORT  OFFICE  AND  SHOW  ROOM:  4*1  Eighth  Avenue.  NEW  YORK  CITY.  U.  S.  A. 
Canadian  Factory:     APEX     ELECTRICAL     MANUFACTURING   CO.,    Ltd,    1K-4    Atlantic    Ave.    Toronto.    Ontario. 
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1893 


1921 


Shipping  Data 

S 

it&ndard  Types  and  Sizes 

1  Approxlramt. 

-, 

Socket  Joint  Conduit 

Bends 

2 

0.90 

200 

270 

33000 

35000 

26 

256 

Vk 

1.10 

200 

320 

27000 

30000 

33250 

25 

296 

3 

1.30 

ISO 

236 

22800 

25000 

32800 

20 

280 

Wk 

1.60 

126 

2S0 

19800 

21000 

31SO0 

15 

206 

4 

1.86 

100 

280 

16000 

16600 

30800 

12 

295 

4H 

2.26 

100 

330 

13200 

13300 

30260    ' 

9 

250 

Harrington  Joint  Conduit 

Bends 

2 

0.96 

200 

205 

31300 

33000 

31600 

266 

2V* 

1.20 

200 

366 

24750 

27000 

32700 

25 

310 

3 

1.40 

ISO 

320 

212S0 

23000 

32600 

20 

290 

t\k 

1.06 

126 

320 

18000 

20000 

33300 

15 

310 

100 

320 

14860 

16000 

32300 

12 

305 

414 

2.60 

100 

3S0 

12000 

12000 

30000                      9 

260 

"ORANGEBURG  FIBRE  CONDUIT" 

will  b*  furnUhtd  on  application 


For  additional  data  concerning 

•ORANGEBURG  FIBRE  CONDUIT" 

S««  Conduit,  UndtrgTound,  Fiber 
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